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/\ Warning

@ The contents in this document are subject to changes, for improvement and other purposes,
without notice. Make sure that this is the latest version of the document before use.

@ The operation and circuit examples in this document are provided for reference purposes
only. Sanken assumes no liability for violation of industrial property, intellectual property, or
other rights of Sanken or third parties, that stem from these examples.

@® The user must take responsibility for considering and determining which objects the
products in this document are used with.

@ Although we will continue to improve the quality and reliability of our products,
semiconductor products, by their nature, have certain fault and failure rates. The user must
take responsibility for designing and checking to secure the device and system so that a part
failure may not lead to human injury, fire, damages, or other losses.

@ The products in this document are intended for normal electronic devices (such as home
appliances, office equipment, communication terminals, or measurement devices). Make
delivery specifications with us before use.

If you are considering using our products for a device that requires high reliability (such as
transport machines and their control units, traffic light control systems, disaster prevention,
and security equipment or any kind of safety equipment), make sure that you consult our
sales representative and make delivery specifications with us.

Do not use these products for devices that require extremely high reliability (such as
aerospace instruments, nuclear power control units, or life support systems) without our
written consent.

@ The products in this document are not designed to be radiation-proof.
@ The contents in this document must not be transcribed or copied without our written consent.

@ Gallium arsenide (GaAs) is used in some products in this document.
Burning or breaking such products, as well as the accidental inhalation or ingestion of
chemically treated liquids and gases, is extremely dangerous.
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Il-l Regulator ICs

Selection Guide

Linear Regulator ICs (low dropout voltage, built-in overcurrent, thermal protection circuits)

Surface-Mount Type

Output Current Output Voltage Variable (Reference Voltage)
Series Name (V) () Package Low Currgnt Output Overcurrent Page
Consumption Protection
(A) 1.8 | 25 3.3 12 1.0 1.1 125 | 1.28 During OFF ON/OFF | Characteristic
SI-3000LU 0.25 @] (@] @] SOT89-5 @] O Drooping 8
SI-3000LSA 1.0 @] (@] (@] SOP8 @] O Foldback 10
SI-3000KS 1.0 o (@] (@] (@] SOP8 @] O Drooping 12
SI-3000KM 1.0 @] (] ()] O O o TO252-5 O O Foldback*! 14
SI-3000KD 1.0 @] (] ()] paN @] o TO263-5 O O Foldback*? 18
SI-3000LLSL 1.5 O SOP8 O O Foldback 22
SI-3000ZD 3.0 (@] @] o TO263-5 O O Foldback 24
A Sample available
O: Available
*1: Drooping for SI-3012KM/3018KM/3025KM/3033KM
*2: Drooping for SI-3012KD/3018KD/3025KD/3033KD
Thru-hole Type
Output Current Output Voltage Variable (Reference Voltage)
Series Name V) (V) Package | Low Current Output Overcu!'rem Page
Consumption Protection
) 33 5 9 12 | 15 | 157 | 24 | 1 | 11 |255 During OFF | ONOFF | Gharacteristio
SI-3000B 0.27 @] O | TO220F-5 - O Foldback 26
SI-3000F 1.0 O O O @] ©) O | TO220F-5 - @] Foldback 28
SI-3000KFE 1.0 O TO220F-5 O @] Foldback 32
SI-3000C 1.5 @] @] @] ] @] @] TO220F-5 - O Foldback*? 34
SI-3000R 1.5 @] TO220F-5 - O Drooping 38
SI-3000J 2.0 @] @] ] @] TO220F-5 - O Foldback 40
SI-3000ZFE 3.0 @] TO220F-5 O O Foldback 42
A: Sample available
O : Available
*3:Drooping for SI-3033C
4 1 ICs




1-1 Regulator ICs

Switching Mode Regulator ICs (built-in overcurrent, thermal protection circuits)

Surface-Mount Type

Output Current Output Voltage Variable (Reference Voltage) |Maximum
Input
Series Name V) V) Voltage | Package | Low Current | output Overcurrent Page
Consumption Protection
(A) 25 | 33 5 9 22 | 15 | 08 | 10 | 125 ) During OFF | ON/OFF | Gharacteristic
0.4 O (@) .
SAl 35 PS4 - - Drooping 46
0.5 O (@)
SI-8000W 0.6 o ©) 35 | SOP8 - - Drooping 48
SI1-8000JD 1.5 @] O @] (@) 43 TO263-5 O @] Foldback 50
SI-8000TM 1.5 O 43 TO252-5 O O Drooping 52
SI-8000SD 3.0 (@] (@) 43 TO263-5 - O Drooping 54
SPI-8000A 3.0 © 53 | HSOP16 @) O Foldback 56
Thru-hole Type
Output Current Output Voltage Variable (Reference Voltage) Maximum
Input
Series Name V) (V) Voltage Package | Low Current | oypyt Overcurrent Page
Consumption Protection
(A) 33 5 9 12 15 08 | 1.0 | 15 v) During OFF | ON/OFF | Gharacteristic
SI-8000E 0.6 o o 43 TO220F-5 - - Drooping 60
SI-8000JF 1.5 ©) (@] (@) (@] (@] 43 TO220F-5 O O Foldback 62
SI-8000TFE 1.5 (@] (@] 43 TO220F-5 O O Drooping 64
SI-8000GL 1.5 (@) 53 DIP8 O O Foldback 66
SI-8000S 3.0 © (€] © (@) (€] 43 TO220F-5 - O Drooping 68
SI-8000HFE 5.5 (@] (@] 43 TO220F-5 O @] Drooping 70
*: 35V for SI-8033S
Surface-Mount, Synchronous Rectifier Type
Oscillation Frequency Output Voltage Variable (Reference Voltage) Maximum
Input
Series Name (V) (V) Voltage Package | Low Curre_nt Output Overcu'rrent Page
Consumption Protection
(kHx 33 5 9 12 15 10 | 11 | 1.25 ) During OFF | ON/OFF | Gharacteristic
SI-8011NVS 250 (] 25 TSSOP24 - O Foldback 72
SI-8511NVS 400 o 25 TSSOP24 - @) Drooping 74
Flywheel Diode (Schottky-Barrier Diode) Built-in Type
Output Current Output Voltage Variable (Reference Voltage) Maximum
Input
Series Name V) (v) Voltage Package | Low Current Output Overcurrent Page
Consumption Protection
) 33 5 65 | 12 15 10 | 11 | 255 ) During OFF | ON/OFF | Gharacteristic
STA810M 1.5 @) 43 SIP8 (STA8Pin) @] O Foldback 76
STA820M 3.0 (@) 31 SIP8 (STA8PIn) — O Drooping 78
L-combined Type
Output Current Output Voltage Variable (Reference Voltage) Maximum
Input
Series Name V) (V) Voltage Package Low Current Output Overcurrent Page
Consumption Protection
) 3.3 5 9 12 1.0 1.1 255 V) During OFF | ON/OFF | Gharacteristic
0.4 (@) ’ .
SI-8400L 35 Non-package - - Drooping 80
05 e) o type (EI-12.5 core)
S1-8500L 1.0 o o o o 35 Qgg'fgﬁﬁggfore) - o) Drooping 80
ICs I 5




1-1 Regulator ICs

Multi Output Type Regulator ICs

2-Output Type

Output Voltage  |Output Current Functions Low Current
Series Name Package Regulator Type o + Protecti Thermal | ON/OFF |Consumption Remarks Page
V) (A) vereurrent Frotection | prstection | Control During OFF
P Flywheel diode
X - h i -
cht 5.0 0.5 Step-down switching type Drooping O O (Schottky-barrier diode)
STA801M SIP10 84
oo | Selectiom 115 (STA10Pin) Step-down switching tvoe Broooi o o ~ Flywheel diode
c 12.1 and 15.5 : P 9P rooping (Schottky-barrier diode)
ch1 | Variable(1.0-16V) 15 o Foldback @] @]
SPI-8001TW HSOP16 Step-down switching type O 86
ch2 | Variable(1.0-16V) 1.5 Foldback O O
ch1 | Variable(1.0-24V) 15 o Foldback @] @]
SPI-8002TW HSOP16 Step-down switching type O 86
ch2 | Variable(1.0-24V) 15 Foldback O O
ch1 | Variable(1.0-24V) 15 o Foldback @] @]
SPI-8003TW HSOP16 Step-down switching type O 86
ch2 | Variable(1.0-24V) 15 Foldback O O
cht 3.3 1.0 , Foldback O O
SI-3002KWF TO220F-5 Linear type - 90
ch2 25 1.0 Foldback O O
cht 3.3 1.0 , Foldback O O
SI-3002KWM TO252-5 Linear type - 92
ch2 25 1.0 Foldback O O
cht 25 1.0 , Foldback O O
SI-3003KWF TO220F-5 Linear type - 90
ch2 1.8 1.0 Foldback O O
cht 25 1.0 , Foldback O O
SI-3003KWM TO252-5 Linear type - 92
ch2 1.8 1.0 Foldback O O

ICs




1-1-1 Linear Regulator ICs

Application Note

m Heat dissipation and Reliability

The reliability of an IC is highly dependent on its operating temperature.
Please be sure to apply silicone grease to the IC and to mount it to the
heatsink with a proper mounting torque.

Heatsink design should pay particular attention to ensuring sufficient heat
dissipation capacity.

In addition, please take into account the air convection in operation.

m Calculating Internal Power Dissipation(Pp)

Po is given by the following formula:

Pp=lo ® [VIN(mean)—V 0]

Determine the sie of the heatsink according to the relationship between
allowable power dissipation and ambient temperature.

m Setting DC Input Voltage

The following is the waveform of a DC input voltage.

Input Ripple
'd A
A‘ = =

z| z| =z

> S| S

Y Y

When setting the DC input voltage, please follow the instructions below:
o Make Vinmin) = [ (Output voltage) + (Minimum dropout voltage) ]
o Make Vinmax) < DC input voltage shown in the "Absolute Maximum Ratings"

m Thermal Design

The maximum junction temperature Tjmax) given in the absolute maximum rat-

ings is specific to each product type and must be strictly observed. Thus, ther-

mal design must consider the maximum power dissipation Pbmax), which var-

ies by the conditions of use, and the maximum ambient temperature Tamax).

To simplify thermal design, Ta-Pp characteristic graphs are provided herein.

Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Pp(max).

3. Look for the intersection point on the Ta-Pp characteristic graph and deter-
mine the sie of the heatsink.

Although the heatsink sie is now obtained, in actual applications, 10-t0-20%

derating factor is generally introduced. Moreover, the heat dissipation capacity

of a heatsink highly depends on how it is mounted. Thus, it is recommended to

measure the heatsink and case temperature in the actual operating environ-

ment.

Please refer to the Ta-Pp characteristic graphs for respective product types.

m Mounting Torque

S1-3000B
SI1-3000C
SI-3000F
SI1-3000J
SI-3000KFE
SI-3000R
SI-3000ZFE

|}

0.588 to 0.686 [Nem] ( 6.0 to 7.0 [kgfecm] )

o

m Recommended Silicone Grease

e Shin-Etsu Chemical Co., Ltd.: G746

¢ GE Toshiba Silicones Co., Ltd.: YG-6260

* Dow Corning Toray Silicones Co., Ltd.: SC102

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

m Others

* Devices can not be operated in parallel connection aiming for a larger cur-
rent.

* Diodes for isolation purpose are provided in between input and ground, and
also in between output and ground. They may be broken down if the device is
reverse biased. In this case, please clamp the device with low VF diodes to
protect them.

m Rectifier Diodes for Power Supplies

To rectify the AC input voltage using rectifier diodes for power supplies,
please use SANKEN rectifier diodes shown in the following list. (Please
use a center-tap or bridge configuration in using stand-alone type diodes.)

Series Name Diodes
SI-3000B Series AMO1Z(Axial Type, VrRM:200V, lo:1.0A)
SI-3000C Series
SI-3000F Series RM2Z(Axial Type,VRM:200V,l0:1.2A)

or RBV-402(Bridge Type, VRM:200V,l0:4.0A)
SI-3000J Series

SI-3000ZD Series SJPM-F2(Surface-Mount Stand-Alone Type,Vrm:200V,l0:1.0A)

SI-3000KD Series

. RM2Z(Axial Type,VrRm:200V,l0:1.2A)
SI-3000KFE Series or RBV-402(Bridge Type, VAM:200V,10:4.0A)

SI-3000KM Series
SI-3000KS Series

SI-3000LLSL Series SJPM-F2(Surface-Mount Stand-Alone Type,Vrm:200V,l0:1.0A)
SI-3000LSA Series
SI-3000LU Series SJPM-D2(Surface-Mount Stand-Alone Type,Vrm:200V,10:0.9A)
SI-3000R Series RM2Z(Axial Type, Vam:200V,l0:1.2A)
SI-3000ZFE Series or RBV-402(Bridge Type, VrRm:200V,10:4.0A)

Ics | 7




1-1-1 Linear Regulator ICs

SIEXT0[0[0IMUASTEIAIIW Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
* Compact surface-mount package (SOT89-5) Parameter Symbol Ratings Unit
« Output current: 250 mA DC Input Voltage VIN 18 Vv

. Output control terminal voltage Ve VIN Vv
¢ Low current consumption Iq (OFF) < 1uA (Ve = DC Output Current o 250 mA
ov) Power Dissipation Po! 0.75 W
« Low dropout voltage: Voir < 0.5 V (at lo = 250 Junction Temperature T —40 to +135 °Cc
mA) Storage Temperature Tstg? —-40to +125 °C
. Thermal Resistance (Junction to Ambient Air) Oja’! 146 °C/W
* 4 types of output voltages (Adj, 1.8V, 3.3V,
5.0 V) available *1: When mounted on glass-epoxy board 40 x 40 mm (copper laminate area 2%).
*2: Thermal protection circuits may operate if the junction temperature exceeds 135°C.
* Built-in drooping-type-overcurrent and thermal
protection circuits

m Applications
* Auxiliary power supplies for PC
* Battery-driven electronic equipment

m Recommended Operating Conditions

Ratings .
Parameter Symbol —— — Unit

Input Voltage ViN 2.3 Vo+2'! \Y%
DC Output Current lo 0 250 mA
Operating Ambient Temperature Top -20 85 °C

*1: VIN (max) and lo (max) are restricted by the relation Pp = (Vin - Vo) x lo.
Calculate these values referring to the reference data on page 11.

*2: Refer to the Dropout Voltage parameter.

*3: For the SI-3012LU, set the input voltage to Vin = 2.4V, and secure the minimum voltage as explained in "Setting DC Input Voltage" section in Linear Regulator Application Note on

page 7.

m Electrical Characteristics

(Ta=25°C, Vc=2V unless otherwise specified)

Ratings
Parameter Symbol SI-3012LU(Variable) SI-3018LU(Under development) SI-3033LU SI-3050LU Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
. Vo(Vaby) 1.210 1.250 1.290 1.764 1.800 1.836 3.234 3.300 3.366 4.900 5.000 5.100
Output Voltage'™ [Conditions | Vin=Vo+1V, lo=10mA Vin=3.3V, lo=10mA VN5V, lo=10mA ViN=6V, lo=10mA v
Vor | | o3 | | o5 | o3 | 0.3
| Conditions 10=100mA(Vo=3.3V) lo=100mA
Dropout Voltage ‘ ‘ 05 ‘ ‘ 05 05 | ‘ ‘ 05 \
‘ Conditions lo=250mA(Vo=3.3V) lo=250mA
AVLINE 10 10 10 15
HTDIREE e ‘Conditions :/O'Z?Xr‘m '\‘/’O\g:\\//) ViN=2.5 10 5V, lo=10mA ViN=4.5 10 8Y, lo=10mA ViN=6 10 10V, lo=10mA mv
AViow | | 20 | | =0 | | 40 | | 40
e A ‘ Conditions Vin=Vo+1V, ViN=3.3V, lo=1 to 250mA VIN=5V, lo=0 to 250mA ViN=6V, l0=0 to 250mA m
lo=1to 250mA( V0=3.3V) o ’ !
Temperature Coefficient of AVO/ATa ‘ +0.3 ‘ ‘ +0.2 ‘ ‘ +0.3 ‘ +0.3 ‘ .
Output Voltage | Conditions T=0t0100°C mvre
Rees | 55 | | 55 | 55 | 55 |
R ‘Conditions 100 m\ﬂ';;:fl‘;::/\;;s'av) ViN=3.3V, =100 to 120Hz ViN=5V, =100 to 120Hz ViN=6V, =100 to 120Hz o®
Quiescent Circuit la ‘ ‘ 150 ‘ ‘ 150 ‘ ‘ 150 ‘ ‘ 150
. ‘Conditions Vin=Vo+1V, lo=0mA ViN=3.3V, lo=0mA VIN=5V, lo=0mA, ViN=6V, lo=0mA, HA
Vc=2V, R2=100kQ Ve=2V Ve=2V Ve=2V
Circuit Current at Output OFF lq(OFF)_ ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! HA
‘Condmons Vin=Vo+1V, Vc=0V Vin=3.3V, Vc=0V Vin=5V, Vc=0V Vin=6V, Vc=0V
Overcurrent Protection Is1 260 ‘ ‘ 260 ‘ ‘ 260 ‘ ‘ 260 ‘ ‘
Starting Current™! [ Conditions ViN=Vo +1V Vin=3.3V ViN=5V ViN=6V mA
Control Voltage (Output ON)™2 Ve, IH 2.0 2.0 2.0 2.0
Control Voltage (Output OFF)? Ve, IL 0.8 0.8 0.8 0.8 v
Ve Ic, IH 40 40 40 40
Terminl Control Current (Output ON) ‘Conditions VooV LA
Ic, IL | o | = ] | o | = o [ s ] 0 -5
Control Current (Output OFF) ‘Conditions Vo=0V HA

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = 3.3 V (5 V for SI-3033LU, 6 V for SI-3050LU), and lo = 10 mA.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*3: Reference voltage VapJ for SI-3012LU.

ICs




S1-3000LU Series

m External Dimensions (SOT89-5)

(Unit : mm)
45005
1.6:005 . .
429005 | 49005 | 491005 3 Pin Assignment
g jf I 3 @ Aoy
3
: @ GND
f ; i AP ® Ve
4 HE a
,,i_% - 55 @ Vi
: q 9
! | | ® Vo
IR
2

‘ 4720%5] | 4 005
3

Oh

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.05g

0.90%0"

T
1 I

15005 | 159005 |

152005

0.42005

mBlock Diagram

SI-3012LU SI-3018LU, SI-3033LU, SI-3050LU

m Standard External Circuit

SI-3018LU, SI-3033LU, SI-3050LU

VIN Vo
4 8 Co: Output capacitor (10 uF or larger)
+ Vo Voy + For SI-3000LU series, Co has to be a low ESR capacitor such as a
3 1—0 777 2 . .
o 5 c 3 ceramic capacitor.
GND

CiN: Input capacitor (10 pF approx.)
@ Setting of SI-3012LU output voltage (recommended voltage: 1.5V to 15 V)
R1 and R2: Resistors for output setting
The output voltage can be set by connecting R1 and R2 as shown in the
SI-3012LU diagram on the left.
R2: 100 kQ is recommended
R1=(Vo—Vaby)/(Vaps/R2)

VIN

4 3
ViN 2

m Reference Data

Copper Laminate Area vs Power Dissipation
Ti=100°C PCH sie 40 x40 ¢ A monolithic ICs mounts an inner frame stage that is connected to the

GND pin (pin 2). Therefore, enlarging the copper laminate area connected
to the GND pin improves heat radiation effect.
T T * Obtaining the junction temperatureMeasure the temperature Tc at the lead
[ LH _I-H4 part of the GND pin (pin 2) with a thermocouple, etc. Then, substitute this
AT HE-— value in the following formula to obtain the junction temperature.
T e [124]] Ti=Pox6j-c+Tc  (6j-c=5°C/W)
£ 02
01 == N U U U
10 100 1000 Case !empera!ur_e Te
Copper Laminate Area (mm2) measurement point

ICs|9




1-1-1 Linear Regulator ICs

SIEXIO[O[0IMSYANNTIa T Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
* Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1 A DC Input Voltage VIN 16 Vv

o Output control terminal voltage Ve VIN \
¢ Low circuit current at output OFF: Iq(OFF) < 1 DC Output Current o 1 A
UA (Vc=0V) Pp1t 1.16 w
P Dissipati P
¢ Low dropout voltage: VoiFr<0.8 V (at lo=1 A) N Pp2"2 11 w
: -+3 _ o
Voir 1.2V (lo = 1 A) for SI-3018LSA Junctlo.n Tempgrature Ti 30 to +150 C
Operating Ambient Temperature Top —30 to +150 °C
* 4 types of output voltages (1.8, 2.5V, 3.3V, Storage Temperature Tstg -30 to +150 °C
5.0 V) available Thermal Resistance (Junction to Lead (pin 8)) -1 36 °C/W
 Output ON/OFF control terminal voltage Thermal Resistance (Junction to Ambient Air) 6-a"2 100 °C/W
compatible with LS-TTL *1: When mounted on glass-epoxy board 56.5 x 56.5 mm (copper laminate area 100%).

*2: When mounted on glass-epoxy board 40 x 40 mm (copper laminate area 100%).

* Built-in foldback-type-overcurrent and thermal X N . X . !
*3: Thermal protection circuits may be activated if the junction temperature exceeds 135°C.

protection circuits

m Applications
* Auxiliary power supplies for PC

* Battery-driven electronic equipment

m Recommended Operating Conditions

Ratings
IRV Shyinibel SI-3018LSA SI-3025L.5A SI-3033LSA SI-3050LSA o
DC Input Voltage Range ViN 3.1t03.5" 21035 2t05.2" 210 8.0 \Y
DC Output Current Range lo Oto1 A
Operating Junction Temperature Tiop —20to +125 °C
Operating Ambient Temperature Taop —30to +85 °C
*1: VIN (max) and lo (max) are restricted by the relation Pp = (ViN — Vo) x lo.
Please calculate these values referring to the reference data on page 15.
*2: Refer to the Dropout Voltage parameter.
m Electrical Characteristics (Ta=25°C, Vc=2V unless otherwise specified)
Ratings
Parameter Symbol SI-3018LSA SI-3025LSA SI-3033LSA SI-3050LSA Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 1.764 1.800 1.836 2.450 2.500 2.550 3.234 3.300 3.366 4.90 5.00 5.10
Quiput Voltage [Conditions Vin=3.3V, 10=0.5A Vin=3.3V, 10=0.5A VIN=5V, 10=0.5A VIN=6.5V, 10=0.5A v
Vorr I | | o4 | | o4 | | o4
[ Conditions - lo<0.5A 10<0.5A lo<0.5A
BREUHEEE [ o6 | 12 \ [ os \ [ os \ [ os v
| Conditions lo<1A
Line Reguiation AVLne | 2 | 10 | 2 | 1o | 3 | 10 | | 15 v
‘Conditions Vin=3.1to 3.5V, l0=0.3A Vin=3.1 to 3.5V, 10=0.3A ViN=4.5t0 5.5V, l0=0.3A ViN=6 to 7V, 10=0.3A
_ AVoLoan | 10 [ 20 | 10 [ 20 | 10 | 20 | | 30
Load Regulation [Conditions | =33V, 1o=0t0 1A VIN=3.3V, lo=0 to 1A VIN=5Y, 10=0 to 1A Vin=6.5V, lo=0 {0 1A mv
Temperature Coefficient of AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.5 ‘ .
Output Voltage ‘Conditions Vin=3.3V, lo=5mA, Tj=0 to 100°C Vin=3.3V, lo=5mA, Ti=0 to 100°C ViN=5V, lo=5mA, Ti=0 to 100°C Vin=6.5V, lo=5mA, Ti=0 to 100°C mv/°C
Ripple Rejection Rrey ‘ & ‘ ‘ 57 ‘ ‘ % ‘ ‘ 5 ‘ dB
‘Conditions ViN=3.3V, =100 to 120Hz ViN=3.3V, f=100 to 120Hz Vin=5V, =100 to 120Hz ViN=6.5V, =100 to 120Hz
i o la | 17 | 25 | 17 | 25 | 17 [ 25 | 17 | 25
Quiescent Circuit Current [ Conditions Vin=3.3V, lo=0A Vin=3.3V, lo=0A Vin=5V, lo=0A Vin=6.5V, lo=0A mA
Circuit Current at Output OFF Iq(OFF)_ ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! HA
‘Condltlons ViN=3.3V, lo=0A, Vc=0V ViN=3.3V, lo=0A, Vc=0V VIN=5V, lo=0A, Vc=0V ViN=6.5V, lo=0A, Vc=0V
Overcurrent Protection Is1 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘
Starting Current™® ‘Conditions ViN=3.3V ViN=3.3V ViN=5V Vin=6V A
Control Voltage (Output ON)*2 Ve, IH 2.0 2.0 2.0 2.0
Control Voltage (Output OFF)*2 Ve, IL 0.8 0.8 0.8 0.8 v
Ve Ic, IH 40 80 40 80 40 80 40 80
Torminl Control Current (Output ON) ‘ Conditions Voz2V HA
Ic, IL 0 5 | | o | =5 ] | o 5| | o -5
Control Current (Output OFF) ‘ Conditions Vo0V LA

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = 3.3 V (5 V for SI-3033LSA), and lo= 0.5 A.

*2: Output is OFF when the output control terminal VC is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*3: These products cannot be used in the following applications. Because these applications require a certain current at start-up and so the built-in foldback-type overcurrent
protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply  (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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m External Dimensions (SOPS8)

SI-3000LSA Series

(Unit : mm)

5,104
1.27
A.‘Mk

i

0.401

|10
~|ED

4.4202

1.5%0.1
1.55t0.15

0.05%0.05

o.15t8t‘)5h

0501

=

6.2

2, )

Pin Assignment

@ ViN

NC (Leave open)
VIN

Vc

GND

GND

Vo

Vo

P@QPO®OE

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.1g

VIN ; Vo
) 8 Co: Output capacitor (22 uF or larger)
L o . 7 . Cin: Input capacitor (10 uF)
6 /7 K This capacitor is required in the case of an inductive input line or long
ViN r ¢ ° 3 wiring
GND Co ‘ ) )
Ve Tantalum capacitors are recommended for Cin and Co, particularly at
L low temperatures.
* Leave pin 2 open.
m Reference Data
PCB Copper Laminate Area vs. Junction to Allowable Output Current
Ambient Air Thermal Resistance (vs. Vin-Vout Voltage Difference)
VIN-lo max
150 T T TTTTT1 Yer—r1 1 T T T T ]
140 | PCB (glass-epoxy, 40x40mm) Tj = 120°C (20% derating of 150°C)
160mm (40%x40) mm 1.0
130 The inner frame stage, on which the PTr is mounted,
N 08 is directly connected to the Vour pin.
g 120 g < B1a=100°C/W Therefore, enlargi-ngl the copper I:—j\minate area
S 110 ™N % 06 around the Vour pin is really effective for a heat
= N g \ \ radiation.
& 100 2
04 NL Tesos7c—
. N T
0.2 _aron —1
80 [ Te=85 T
70 0
100 1000 5000 1 2 3 4

Copper Laminate Area (mm2)

ViN-Vout Voltage Difference (V)
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1-1-1 Linear Regulator ICs

m Features

* Compact surface-mount package (SOP8)

e Output current: 1.0 A

S ER10[0]0] QSISTSIGLTE Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

* Compatible with low ESR capacitor

* Low circuit current at output OFF Iq < 350 pA

(lo=0A,Vc=2V)

* Low current consumption Ig (OFF) <1 pA (Ve

=0V)

compatible with LS-TTL

Low dropout voltage VoiIF < 0.6 V (lo=1 A)

4 types of output voltages (1.8V, 2.5V, 3.3V,
and variable type) available

Output ON/OFF control terminal voltage

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit
DC Input Voltage VIN' 17 \Y%
Output Control Terminal Voltage Ve VIN Vv
DC Output Current lo! 1.0 A
Power Dissipation Po't: 2 0.76 w
Junction Temperature Ti —40to +125 °C
Storage Temperature Tstg —40to +125 °C
Thermal Resistance (Junction to Ambient Air) Gi-a" 130 °C/W
Thermal resistance (Junction to Lead (pin 7)) B 22 °C/W

*1: VIN (max) and lo (max) are restricted by the relation PD = (VIn - Vo) x lo. Please calculate these values referring to the

Copper laminate area vs. Power dissipation data as shown hereinafter.

*2: When mounted on a glass epoxy board of 1600 mm? (copper laminate area 2%).

* Built-in drooping-type-overcurrent and thermal

protection circuits

m Applications
* Local power supplies

* Battery-driven electronic equipment

m Electrical Characteristics

(Ta=25°C, Vc=2 V unless otherwise specified)

Ratings
Parameter Symbol SI-3012KS (variable type) SI-3018KS SI-3025KS SI-3033KS Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 2.4 " " “ \%
Output Voltage Vo (Vapby) 1.24 1.28 1.32 1.764 1.800 1.836 2.45 2.50 2.55 3.234 3.300 3.366
(Reference voltage Vaou for $I-3012KS)| | Conditions Vin=3.3V, lo=10mA ViN=2.5V, lo=10mA Vin=3.3V, lo=10mA Vin=5Y, lo=10mA v
Vorr | o3 - | o4 \ | o4
| Conditions 10=0.5A (V0=2.5V)) - 10=0.5A 10=0.5A
Dropout Voltage ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06 \%
| Conditions lo=1A (Vo=2.5V) lo=1A lo=1A lo=1A
Line Regulation Avorne ‘ ‘ 10 ‘ ‘ 10 ‘ ‘ 10 ‘ ‘ 15 mV
‘Conditions Vin=3.3 to 8V, lo=10mA (Vo=2.5V) ViN=2.5 to 6V, lo=10mA Vin=3.3 to 8V, lo=10mA Vin=5 to 10V, lo=10mA
_ AVoLoa | 40 | | 40 | 40 \ | s0
poachieduato [Conditions | Vin=3.3V, Io=0 to 1A (Vo=2.5) ViN=2.5V, 0=0 to 1A ViN=3.3V, 10=0 to 1A ViN=5V, 10=0 to 1A mv
_ - la | 350 | | 350 | | 350 | | 350
Quiescent Gireuit Curtent [Conditions | Vi=33, lo=0A, Vo=2V, Re=24k@ | Vin=2.5V, 10=0A, Vc=2V VIN=3.3V, I0=0A, Vo=2V VIN=5V, [0=0A, Vo=2V HA
Circuit Current at Output OFF la (OFF) ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! HA
‘Conditions Vin=3.3V, Vc=0V ViN=2.5V, Vc=0V Vin=3.3V, Vc=0V ViN=5V, Vc=0V
Temperature Coefficient of AVo/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ .
Output Voltage \Conditions T=0 to 100°C (Vo=2.5V) Ti=0 to 100°C Ti=0 to 100°C Ti=0 to 100°C mv/°C
_ o Rees 55 | 55 | 55 | | 55 |
I [Conditions | V=33V, =100 10 1201z (Vo=25V) | Vi=3.3V, =100t0 120Hz | ViN=3.3V, f=100 to 120Hz ViN=5V, =100 o 120Hz a8
Overcurrent Protection Is1 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘
Starting Current \Conditions ViN=3.3V (Vo=2.5V) ViN=2.5V ViN=3.3V ViN=5V A
Control Voltage (Output ON)® Ve, H 2.0 2.0 2.0 2.0
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 0.8 v
Vc Ic, IH 40 40 40 40
Terminal Control Current (Output ON) ‘ Conditions Vos2V PA
Ic, IL -5 0 5 | o | 5 [ o 5 | o
Control Current (Output OFF) ‘ Conditions VooV LA

*1: Refer to the Dropout Voltage parameter.
*2: The Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin =Vo + 1V, and lo = 10 mA.

*3: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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m External Dimensions (SOP8)

SI-3000KS Series

(Unit : mm)

5.1204
1.27 » +0.1
f‘fﬂw 0.4201 01535 | |
AAR N ‘
8 7 6 5 i
S|
o
2 o
& o|
<
1

1,501
1.55t015

Pin Assignment

® Ve

@ Vi

® Vo

@ Sence (ADJ for SI-3012KS)
® GND

® GND

@ GND

® GND

Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.1 g

04% Go® 3
mBlock Diagram

R1, R2: Output voltage setting resistors

The output voltage can be set by connecting R1 and Rz
as shown above.

The recommended value of Rz is 24 kQ .

R1=(Vo—Vapy)+(Vaps/R2)

e SI-3012KS © SI-3018KS, SI-3025KS, SI-3033KS
3) Vour V\Né\
(4) ADJ VcO)—DJ
5
-®
(5) GND
m Typical Connection Diagram
e SI-3012KS ® SI-3018KS, SI-3025KS, SI-3033KS
ViN Vo VIN Vo
2 3 2 3
. R1
sense|
CiN Ve @aND A4D‘J Co Load Cin \{]C GND Co Load
5t08 5t08
7]/-7 7J77 " 7]/-7 7;7 "

Cin: Input capacitor (22 uF or larger)
Co: Output capacitor (22 uF or larger)
For SI-3000KS series, Co has to be a low ESR capacitor.
When using the electrolytic capacitor, the SI-3000KS series may oscillate at a low temperature.

m Reference Data

Copper Laminate Area vs.
Thermal Resistance

Area of PC board : 40x40mm
140

Copper Laminate Area vs.
Power Dissipation

Tj=100°C Area of PC board : 40x40mm

Ta=25°C

Ta=50°C

¢ Obtaining the junction temperature
Measure the temperature TL at the lead part of the GND

1
|

1

Ta=80°C

0.8

i

pin (pin 7) with a thermocouple, etc. Then, substitute
this value in the following formula to obtain the junction

4

L

] temperature.

Sos

@
S

0.4 =

Ti=Pox Gj-L+TL  (6j-L=22°C/W)

@
S

0.2 =F T

Thermal resistance 6j-a (°C/W)
Power dissipation Po (W,
\

40,

10 100

Copper laminate area (mm?)
(GND terminal)

0
1000 10 100

Copper laminate area (mm?)
(GND terminal)

1000
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1-1-1 Linear Regulator ICs

SIER10[0[01 NG\ IST-TAT-IS Surface Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Tu=25°C)
* Compact surface mount package (TO252-5) Ratings
* Output current: 1.0 A T i ey  S090KM/3120KM -
* Low dropout voltage: VoiIF< 0.6 V (atlo=1.0 DC Input Voltage Vin 17 351 v
A) Output Control Terminal Voltage Ve ViN Vv
* Low current consumption: Iq < 350 pA DC Output Current lo 1.0 A
(600 piA for SI-3010KM/SI-3050KM/SI- G oi{DicsTpstion Po® ! w
3090KM/SI-3120KM) Junction Temperature Tj —30to +125 °C
Storage Temperature Tstg -30to +125 °C
* Low circuit current at output OFF: Iq (OFF) <1 Thermal Resistance (Junction to Ambient Air) 6122 95 °C/W
HA Thermal Resistance (Junction to case) Bic 6 °C/W

* Built-in overcurrent and thermal protection
circuits

¢ Output ON/OFF control function

* Compatible with low ESR capacitors (SI-
3012KM/SI-3018KM/SI-3025KM/SI-3033KM)

m Applications
* Secondary stabilied power supply (local power supply)

m Recommended Operating Conditions

*1: A built-in input-overvoltage-protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage
of the electrical characteristics.
*2: When mounted on glass-epoxy board of 900mm? (copper laminate area 4.3%).

Ratings
PR Symbol "5 3012kM | SI-3018KM_ | SI-3025KM | SI-3033KM_| SI-3010KM_| SI-3050KM | SI-3090KM | _SI-3120KM Uil
Input Voltage Range ViN 242t06.07 | 2.42t05.0" 242051 206" 24210 151 24210 271 20 20" 210 257 \%
Output Current Range lo 0to 1.0 A
Operating Ambient Temperature Top —30to +85 °C
Operating Junction Temperature Ti —20 to +100 °C

*1: VIN (max) and lo (max) are restricted according to operating conditions due to the relation Po = (VIN-Vo) x lo. Please calculate these values referring to the Copper Laminate Area

vs. Power Dissipation data as shown hereinafter.
*2: Refer to the Dropout Voltage parameter.

m Electrical Characteristics 1 (Low Vo type compatible with low ESR output capacitor)

Ratings
Parameter Symbol SI-3012KM (Variable type) SI-3018KM SI-3025KM SI-3033KM Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 241 " E N \Y%
Output Voltage Vo (Va)) 1.24 1.28 1.32 1.764 | 1.800 | 1.836 2.45 2.50 255 3234 | 3.300 | 3.366
(Reference voltage VADJ for S1-3012KM) | Conditions ViN=3.3V, lo=10mA ViN=2.5V, lo=10mA ViN=3.3V, lo=10mA ViN=5V, lo=10mA v
Line Regulation Avoune ‘ ‘ 15 ‘ ‘ 15 ‘ ‘ 15 ‘ ‘ 15 mV
‘Conditions Vin=3.3 to 8V, lo=10mA (Vo=2.5V) ViN=2.5 to 6V, lo=10mA Vin=3.3 to 8V, lo=10mA Vin=5 to 10V, lo=10mA
_ AVoLoa | | 40 | | 40 | | 40 | | =0
Load Regulation [Conditions | Vin=3.3V, Io=0 1o 1A (Vo=25V) V=25V, o=0 to 1A Vin=3.3V, Io=0 to 1A V=5V, I0=0 to 1A mv
Vorr | | o4 | | o6 | | o4 | | o4
Dropout Voltage ‘ Conditions lo=0.5A (Vo=2.5V) lo=0.5A lo=0.5A lo=0.5A v
\ [ o6 \ | 06 \ [ o6 \ | 06
[ Conditions lo=1A (Vo=2.5V) lo=1A lo=1A lo=1A
_ - Iq | | 3s0 | | 3s0 | | 3s0 | | 3s0
Quiescent Circuit Current [Conditions | Vin=3.3, 10=0A, V=2V, R2=24k0 ViN=2.5V, l0=0A, V=2V ViN=3.3V, l0=0A, Vo=2V VIN=5V, 10=0A, Vc=2V HA
Circuit Current at Output OFF 1 (OFF? ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! A
‘Condltlons ViN=3.3V, Vc=0V ViN=2.5V, Vc=0V Vin=3.3V, Vc=0V ViN=5V, Vc=0V
Temperature Coefficient AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ .
of Output Voltage \Conditions Ti=0 to 100°C (Vc=2.5V) Ti=0 to 100°C Ti=0 to 100°C Ti=0 to 100°C mv/eC
_ o Rres | 55 | | 55 | | 55 | | 55 |
Fpless R el [Conditions | V=33V, =100 o 120Kz (Vo=25V) | Vin=2.5V, f=10010 120Hz | Vin=3.3V, =100 to 120Hz VN5V, =100 to 120Hz @
Overcurrent Protection Is1 1.1 ‘ ‘ 11 ‘ ‘ 11 ‘ 1.1 ‘
Starting Current™ ‘Conditions ViN=3.3V ViN=2.5V Vin=3.3V Vin=5V A
Control Voltage (Output ON) Ve, IH 2.0 2.0 2.0 2.0 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 0.8
Ve Control Current Ic, IH 40 40 40 40
Terminal | (Output ON) | Conditions Ve=2v Ve=2V Ve=2Vv Ve=2V HA
Control Current Ic, IL -5 0 -5 0 -5 0 ‘ -5 0
(Output OFF) [Conditions Vo=0V Vo=0V Vo=0V Vo=0V HA

*1: Refer to the Dropout Voltage parameter.

*2: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=overcurrent protection starting current, lo = 10 mA).

*3: Output is OFF when output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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m Electrical Characteristics 2 (High Vo type)

SI-3000KM Series

Ratings
Parameter Symbol SI-3010KM (Variable type) SI-3050KM SI-3090KM SI-3120KM Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage ViN 2471 1 “ " \Y%
Output Voltage Vo (VabJ) 0.98 1.00 1.02 4.90 5.00 5.10 8.82 9.00 9.18 11.76 | 12.00 12.24
(Reference voltage VADJ for SI-3010KM) \ Conditions ViN=7V, lo=10mA Vin=7V, lo=10mA Vin=11V, lo=10mA Vin=14V, lo=10mA v
AVoune | | 30 | | a0 | | 54 | |
Line Regulation Vin=6 to 11V, my
Conditions lo=10mA (Vo=5V) ViN=6 to 11V, lo=10mA Vin=10 to 15V, lo=10mA Vin=13 to 18V, lo=10mA
AVoLoap ‘ ‘ 75 ‘ ‘ 75 ‘ ‘ 135 ‘ ‘ 180
Load Regulation Vin=7V, mv
‘Conditions 10=0 to 1A (Vo=5V) ViN=7V, lo=0 to 1A ViN=11V, lo=0 to 1A Vin=14V, lo=0 to 1A
Vor | | o3 | | o3 | | o3 | | o3
‘ Conditions lo=0.5A (Vo=5V) lo=0.5A lo=0.5A lo=0.5A
Dropout Voltage ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06 \%
| Conditions lo=1A (Vo=5V) lo=1A lo=1A lo=1A
Iq | | 600 | 600 | | 600 | | 600
Quiescent Circuit Current VIN=7V, l0=0A, Vc=2V VIN=7V, lo=0A, Vin=11V, lo=0A, Vin=14V, lo=0A, HA
‘Condiﬁfms R2=10kQ Vo=2V Vo=2V V=2V
— 1a(0F) K I I T T
CICUETERtatOLELIORE | Conditions ViN=7V, V=0V ViN=7V, Vo=0V Vin=11V, Vo=0V Vin=14V, Vo=0V HA
Temperature Coefficient of AVO/ATa | 05 | | 05 | | +10 | =15 | ]
Output Voltage ‘Conditions Tj=0 to 100°C (Vo=5V) Ti=0 to 100°C Ti=0to 100°C Ti=0 to 100°C mv/°C
RREs | 75 ] 75| | e | 66
Ripple Rejection ViN=T7V, ViN=7V, Vin=11V, ViN=14YV, dB
‘Condi“OHS =100 to 120HZV 0=5V) =100 to 120Hz =100 to 120Hz =100 to 120Hz
Overcurrent Protection Is1 1.1 ‘ ‘ 11 ‘ ‘ 11 ‘ ‘ 1.1 ‘
Starting Current® | Conditions ViN=7V Vin=7V Vin=11V Vin=14V A
Control Voltage (Output ON) Ve, IH 2.0 2.0 2.0 2.0 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 0.8
Ve Control Current Ic, IH 40 40 40 40
Terminal (Output ON) [Conditions Vo=2v Ve=2v Ve=2V Vo=2v HA
Control Current Ic, IL 5 | o | 5 | o | 5 [o ] 5 | o ]
(Output OFF) | Conditions Ve=0V Ve=0V Ve=0V Ve=0V HA
Vove 33 | \ 26 | \ 30 | | 33 | |
loLieieitliageiauoanptliacs ‘Conditions lo=10mA lo=10mA lo=10mA lo=10mA v

*1: Refer to the Dropout Voltage parameter.

*2: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=overcurrent protection starting current, lo = 10 mA).

*3: Output is OFF when output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*4: SI-3010KM, SI-3050KM and SI-3090KM, SI-3120KM cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during
start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage

*5: VIN (max) and lo (max) are restricted by the relation Pp = (VIn - Vo) x lo. Please calculate these values referring to the Copper Laminate Area vs. Power Dissipation data as shown
hereinafter.

m External Dimensions (TO252-5)

(Unit : mm)

6.601020

5.34°020

1.10%020

[
i
i
i
Maxo0.70| |

6.10102°

9,907

2701020

0.50°01°

2304020

0.5010 10
~
e H
SEATING PLANE
. 000t0.127
@? —
WL Negs
t I i T %
: 8
g N\ B
=5 N ialo.1]
b
0.5010 10
(1.00)
2.30°%°

6.602020

5.34'0%

(5.04)

(1.50)

(4.41)

9.90°%

Pin Assignment

@ Ve

@ VN

3 GND

@ Vo

(® SENSE
(ADJ for SI-3010KM/SI-3120KM)

Plastic Mold Package Type

Flammability: UL94V-0
Product Mass: Approx. 0.33g
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1-1-1 Linear Regulator ICs

mBlock Diagram

® SI-3010KM/SI-3012KM

VIN é) ; /JD Vour

vC@)—Dj —®) ADJ

TSD

Tl;(Cli)GND

® SI-3018KM/SI-3025KM/SI-3033KM/SI-3050K M/

SI-3090KM/SI-3120KM

ViN é}

4) Vo
VC(D > Sense
TSD
REF
GND

m Typical Connection Diagram

® SI-3018KM/SI-3025KM/SI-3033KM/
SI-3050KM/SI-3090KM/SI-3120KM

D12
DY
VIN Vo
2 4
i
sense
Cle r V1C GND 5
3
77 747

CiN: Input capacitor (22 uF or larger)
Co: Output capacitor

capacitor.

*2: D1: Reverse bias protection diode

and output.
(Sanken SJPL-F2 is recommended.)
This diode is not required at Vo < 3.3 V.

*1: SI-3012KM/3018KM/3025KM/3033KM (22 LF or larger)
It comes with a circuit configuration that uses a low ESR capacitor for the output

SI1-3010KM/3050KM/3090KM/3120KM (47 uF or larger)
If a low ESR capacitor is used, oscillation may occur.

® SI-3010KM/SI-3012KM

CIN

If an electrolytic capacitor is used, oscillation may occur at a low temperature.

This diode is required for protection against reverse biasing between the input

D172
N 1 J_
V2|N \go N /"T

"

R1, R2: Output voltage setting resistors

Output voltage can be set by connecting R1 and R2 as shown
above.

R2: 10 kQ is recommended (24 kQ for SI-3012KM).

R1=(Vo—VapJ)+(Vaps/R2)

*3: For SI-3010KM, insert R3 in case of setting Vo to Vo
<1.5V.
Recommended value for R3 is 10kQ.

m Reference Data

Copper Laminate Area-Thermal Resistance

Glass-epoxy board : 30x30mm
100

Copper Laminate Area-Power Dissipation

Glass-epoxy board : 30x30mm

¢ Obtaining the junction temperature
Measure the temperature Tc at the lead part

15 il of the GND pin with a thermocouple, etc.
o = ) ) ) )
90 g |_Let—#ra=20C Then, substitute this value in the following
S 80 N £ 1 // AL‘C‘ formula to obtain the junction temperature.
< 5 4 il
S ] L | 3 ) .
S 70 5 Pl ’—lr/r ‘ C‘ Ti=Pp x 8i-c + Tc (Gj-c=6°C/W)
hid @ —T] |4 60°
B 6 ~ g 05 /“/‘— [
T 5 il Il
50 3 L[ 85°C
o —— T ‘ ‘
40 0
10 100 1000 10 100 1000 UUUUU
Copper Laminate Area (mm?) Copper Laminate Area (mm?) zz::fx:s:‘;ﬂ“
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1-1-1 Linear Regulator ICs

SI-3000KD Series

m Features
* Compact surface-mount package (TO263-5)

Output current: 1.0A

Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

* Low dropout voltage: Voir < 0.6V (at lo = 1.0A)

e Low circuit current consumption: Ig < 350 yA
(600 pA for SI-3010KD, SI-3050KD, SI-

3090KD and SI-3120KD)

* Low circuit current at output OFF: Iq (OFF) < 1 uA

¢ Built-in overcurrent, thermal protection circuits

* Compatible with low ESR capacitors (SI-3012KD,
SI-3018KD, SI-3025KD and SI-3033KD)

m Applications

* Secondary stabilied power supply (local power supply)

m Absolute Maximum Ratings

(Ta=25°C)
Ratings
Parameter Symbol SI-3012KD/3018KD/ SI-3010KD/3050KD/3090KD/ Unit
3025KD/3033KD 3120KD

DC Input Voltage ViN 17 35 \Y%
DC Output Current lo 1.0 A
Power Dissipation Po2 W
Junction Temperature Ti -30to +125 °C
Storage Temperature Tstg -30to +125 °C
Thermal Resistance (Junction to Ambient Air) B-a 33.3 °C/W
Thermal Resistance (Junction to Case) B¢ °C/W

*1: A built-in input-overvoltage-protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage
of the electrical characteristics.
*2: When mounted on glass-epoxy board of 1600m? (copper laminate area 100%).

m Electrical Characteristics 1 (Low Vo type compatible with low ESR output capacitor)

(Ta=25°C, Vc=2V unless otherwise specified)

Ratings
Parameter Symbol S1-3012KD (Variable type) SI-3018KD SI-3025KD SI-3033KD Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 247 “ 3 “ 3 4 3 4 \
Output Voltage Vo (Vaby) 1.24 1.28 1.32 1764 | 1.800 | 1.836 | 245 2.50 255 | 3234 | 3300 | 3.366 v
(Reference Voltage for SI-3012KD) | Conditions Vin=3.3V, lo=10mA Vin=2.5V, lo=10mA ViN=3.3V, lo=10mA V=5V, lo=10mA
. X AVoLINE ‘ 15 ‘ ‘ 15 ‘ ‘ 15 ‘ ‘ 15 v
LI (=g [Conditions | Vin=3.310 8V, lo=10mA (Vo=2.6V) ViN=2.5 to 6V, lo=10mA ViN=3.3 to 8V, lo=10mA ViN=5 to 10V, lo=10mA m
Load Reguiation AVoLomn 40 | | 40 | | 40 | | =0 mv
‘Conditions Vin=3.3V, lo=0 to 1A (Vo=2.5V) ViN=2.5V, lo=0to 1A Vin=3.3V, lo=0 to 1A ViN=5V, lo=0 to 1A
Vorr 0.4 | | o6 | | o4 | | o4
| Conditions 10=0.5A (Vo=2.5V) 10=0.5A 10=0.5A 10=0.5A v
Dropout Voltage ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06
[ Conditions lo=1A (Vo=2.5V) lo=1A lo=1A lo=1A
, o la \ | 350 | | 3s0 | | 3s0 \ | 350 A
Quiescent Cireuit Current [Conditions | Vi=3.3V, Io=0A, V=2V, Re=24kQ |  Vin=2.5V, Io=0A V=2V Vin=3.3V, lo=0A Vc=2V VIN=5V, 10=0A,Vc=2V K
Circuit Current at Output OFF I (OF'_:? ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! HA
‘Condltlons ViN=3.3V, Vc=0V ViN=2.5V, Vc=0V Vin=3.3V, Vc=0V ViN=5V, Vc=0V
Temperature Coefficient of AVO/ATa | 03 | | 203 | | x03 | | z03 | mV/eC
Output Voltage \Conditions Ti=0 to 100°C (Vo=2.5V) Ti=0 to 100°C Ti=0 to 100°C Ti=0 to 100°C
Ripple Rejection RRey %5 ‘ =2 ‘ 5 ‘ =2 dB
[Conditions | Viv=33, {10010 120Kz lo=0.1A (Vo=28V) | Vin=25V, f=100to 120Hz, lo=01A | V=33V, =100 to 120Hz, Io=0.1A |  Vin=5V, =100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Is1 141 ‘ 1.1 ‘ 141 ‘ 141 ‘ A
Current1 ‘ Conditions ViN=3.3V VIN=2.5V ViN=3.3V VIN=5V
Control Voltage (Output ON)2 Ve, IH 2 2 2 2 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 0.8
Ve Ic, IH 40 40 40 40
Terminal | 200! Cutent (QUPUtON)| 11 iions V=2V Vo=2v Ve=2v Ve=2v A
Ic, IL 5 | o | = | o | 5 | o | 5 | o | A
Contrl Curent (Ouiput OFF) | 15 ions Ve=0V Vo=0V Vo=0V Vo=0V H

*1: Is1 is specified at the 5% drop point of output voltage Vo under the condition of Output Voltage parameter.

*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*

*
N
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3: Refer to the Dropout Voltage parameter.
1 VIN (max) and lo (max) are restricted by the relation Pp = (Vin - Vo) x lo. Please calculate these values referring to the Copper laminate area vs. Power dissipation data.




m Electrical Characteristics 2 (High Vo Type)

SI-3000KD Series

Ratings
Parameter Symbol S1-3010KD (Variable type) S1-3050KD SI-3090KD SI-3120KD Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage ViN 2.4 27 B 15% 1 20 1 25
Output Voltage Vo (Vany) 0.98 1.00 1.02 4.90 | 5.00 5.10 8.82 | 9.00 9.18 1176 | 12.00 | 12.24
(Reference Voltage Viaou for S1-3010KD) | Conditions ViN=7V, lo=10mA Vin=7V, lo=10mA Vin=11V, lo=10mA Vin=14V, lo=10mA
AVoune | | 30 | | 30 | | 54 | | 72
Line Regulation Conditions Vin=6 to 11V, Vin=6 1o 11V, lo=10mA Vin=10 to 15V, lo=10mA Vin=13 to 18V, lo=10mA mv
lo=10mA (Vo=5V)
AVoLoAD ‘ ‘ 75 ‘ ‘ 75 ‘ ‘ 135 ‘ ‘ 180
Load Regulation Conditions Vn=7V, VIN=7V, 10=0 to 1A Vin=11Y, 10=0 to 1A Vin=14V, l0=0 to 1A mv
10=0 to 1A (Vo=5V) ’ ' ’
Vor | | o3 | | o3 | | o3 | | o3
‘ Conditions lo=0.5A (Vo=5V) lo=0.5A lo=0.5A lo=0.5A v
Dropout Voltage ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06
| Conditions lo=1A (Vo=5V) lo=1A lo=1A lo=1A
lq | | 600 | | 600 | | 600 | | 00
Quiescent Circuit Current Conditions ViN=7V, lo=0A, Vc=2V VIN=7V, lo=0A, Vin=11V, lo=0A, Vin=14V, lo=0A, HA
R2=10kQ Ve=2V Ve=2V Ve=2V
Circuit Current at Output OFF I (OFI_:? ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! HA
‘Condmons ViN=7V, Vc=0V ViNn=7V, Vc=0V Vin=11V, Vc=0V Vin=14V, Vc=0V
Temperature Coefficient of AVO/ATa ‘ +0.5 ‘ ‘ +0.5 ‘ +1.0 ‘ ‘ +1.5 ‘ mv/°C
Output Voltage \Conditions Ti=0 to 100°C (Vo=5V) Ti=0 to 100°C Ti=0 to 100°C Ti=0 to 100°C
Rres | 75 ] | 75 | 8 | | 66
Ripple Rejection Conditions ViR=7V, Vin=7V, Vin=11V, Vin=14V, dB
#=100t0 120HzI 0=0.1A (Vo=5V) =100 to 120HzI 0=0.1A =100 to 120HzI 0=0.1A =100 to 120HzI 0=0.1A
Overcurrent Protection Starting Current2 Ist 11 ‘ ‘ 1.1 ‘ ‘ 11 ‘ ‘ 1.1 ‘ ‘ A
K ‘ Conditions Vin=7V Vin=7V Vin=11V Vin=14V
Control Voltage (Output ON)"3 Ve, IH 2.0 2.0 2.0 2.0 v
Control Voltage (Output OFF)"3 Ve, IL 0.8 0.8 0.8 0.8
Ve Ic, IH 40 40 40 40
Termina) | 20! CUent (QUPUtON) | 1 iions Vo=2v Vo=2v Vo=2v Vo=2v A
Ic, IL - | o ] -5 [ o | -5 [ o ] <5 | o | A
Contro Current (QUULOFE) | [ onditions Vo=0V Vo=0V Vo=0V Vo=0V K
Input Overvoltage Shutdown Vovp 33 ‘ ‘ 26 ‘ ‘ 30 ‘ ‘ 33 ‘ ‘ v
Voltage | Conditions lo=10mA lo=10mA lo=10mA lo=10mA

*1: Refer to the Dropout Voltage parameter.

*2: Is1 is specified at the 5% drop point of output voltage Vo under the condition of Output Voltage parameter.

*3: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*4: SI-3010KD, SI-3050KD, SI-3090KD and SI-3120KD cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during
start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage

*5: VIN (max) and lo (max) are restricted by the relation Po = (Vin - Vo) O lo. Please calculate these values referring to the Copper laminate area vs. Power dissipation data as shown
hereinafter.

m External Dimensions (TO263-5)

(unit : mm)

Case temperature
measurement point

g H
S| 0 x
in K
o
¢1.5 Dp:**? <
N
B
9 %,
S,
| o
o
9
0.88""° j 3
Y
(1.7°9%) (1.7°9%)

9.9

10.0%%

202

10.0*
8.0)
@.4)
+0.2.
A L
3-R0.3 "‘3‘7 o0 ,’:] - [4
. H =
@) /(2xR0.45) R
oy
©|7
Sy
)
w015 Q
(iz 0.10 2 SN .
£ _

»,—
=
202

4.9

(1.7°%)

0.8291

(1.7°°%)

Pin Assignment

@ Ve
@ VN

(3 GND (Common to the rear side of product)

@ Vo
(® Sense

(ADJ for SI-3010KD/3012KD)

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 1.48g
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1-1-1

Linear Regulator ICs

mBlock Diagram

® S|-3010KD/SI-3012KD

Ve ——

TSD

7;;(13)GND

SI1-3018KD/SI-3025K D/SI-3033K D/S1-3050K D/SI-3090K D/SI-3120KD

V\Né}

; 4)Vo
Vc@ Sense
TSD
REF
GND

m Typic

al Connection Diagram

© SI-3018KD/SI-3025KD/SI-3033K D/
SI-3050K D/SI-3090KD/SI-3120KD

B D12
DY
VIN
2
"
CiN Ve GND 5
L 1
3
777 7l7

Cin: Input capacitor (22 uF or larger)
Co: Output capacitor

*1:

*2:

SI-3012KD/3018KD/3025KD/3033KD (22 LF or larger)
Co has to be a low ESR capacitor such as a ceramic capacitor.

e SI-3010KD/SI-3012KD

,, D172
N
VIN Vo
2 4
+
ClN Vc GND ADJ
E— 1 3 5
77 7l7

R1, R2: Output voltage setting resistors

The output voltage can be set by connecting R1 and R2 as shown
above.

The recommended value for R2 is 10Q (24kQ for SI-3012KD).

When using the electrolytic capacitor, oscillation may occur at a low temperature. R1=(Vo-Vapy)+(Vaos/R2)

SI-3010KD/3050KD/3090KD/3120KD (47 wF or larger)
If a low ESR capacitor is used, oscillation may occur.

D1: Reverse bias protection diode

*3: For SI-3010KD, insert R3 in case of setting Vo to Vo < 1.5V.
The recommended value for R3 is 10kQ.

This diode is required for protection against reverse biasing between the input

and output.
(Sanken SJPL-F2 is recommended.)
This diode is not required at Vo < 3.3V.

m Reference Data

Copper Laminate Area (on Glass-Epoxy Board) vs.
Thermal Resistance (from Junction to Ambient Temperature) (Typical Value)

55
o ~
g % 50 \ * A higher heat radiation effect can be achieved by enlarging the copper laminate
gé N Whan Using Glass-Epoxy Board of 40 x 40 mm area connected to the inner frame to which a monolithic ICs is mounted.
£8 ¢ Obtaining the junction temperature
g § 2 Measure the case temperature Tc with a thermocouple, etc. Then, substitute
ca \ this value in the following formula to obtain the junction temperature.
£ — T=Pp x 6 Al _
g3 — =Pp x 6c + Tc (0j-c=3°C/W) Pp= (Vin-Vo)elouTr
S -

06200400 600 800 7000 7200 7400 7600 7800

Copper Laminate Area (mm?)
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1-1-1 Linear Regulator ICs

SIEXI0[0[0]MIMSYMSTETATET] Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
* Low input voltage (1.3V) and low output Parameter Symbol Ratings Unit
voltage (1.0V) DC Input Voltage ViN 10 \Y%

« Compact surface-mount package (SOP8) DGiBias\Voltage ve 10 v

Output Control Terminal Voltage Ve VIN \'

¢ Low dropout voltage: Voir < 0.3V (at lo = 1.5A) DC Output Current o 15 A

* Built-in overcurrent, input-overvoltage and Power Dissipation Po"! 1.1 w

thermal protection circuits Junction Temperature Ti -30to +125 °C

- . . . O ting Ambient Te t T —30to +100 °C

* Built-in ON/OFF function (OFF state circuit peanol oo Mpets i) ® ki

& 1uA Storage Temperature Tstg -30to +125 °C
current: 14A max.) Thermal Resistance (Junction to Lead (Pin 8)) 6(i-L) 36 °C/W
¢ Compatible with low ESR capacitors Thermal Resistance (Junction to Ambient Air) ‘ B(-a)"! 100 °C/W

*1: When mounted on glass-epoxy board of 40 x 40mm (copper laminate area 100%).
m Applications

¢ On-board local power supply

* For stabiliation of the secondary-side output voltage of switching power supplies

m Recommended Operating Conditions

Ratings
Parameter Symbol S1-3010LLSL Unit
Input Voltage VIN 1.4103.6™ \Y
Bias Voltage VB 3.3t055 \
Output Current lo 0to 1.5 A
Operating Ambient Temperature Top —20to +85"" °C

*1: VIN (max) and lo (max) are restricted by the relation Pp = (Vin - Vo) x lo.

m Electrical Characteristics (Ta=25°C, Vc=2V, VINn=1.8V, VB=3.3V, Vo=1.5V unless otherwise specified)

Ratings
Parameter Symbol SI-3010LLSL Unit
min. typ. max.
Referance Volta VabJ 0.980 1.000 1.020 v
4o ‘ Conditions lo=10mA
i . AVOLINE ‘ ‘ 10
Line Regulation [ Conditions Vin=1.7 to 2.5V, lo=10mA mv
1 . AVoLoAD ‘ ‘ 30 mv
oad Regulation [Conditions Vin=1.8V, I0=0 to 1.5A
VoiF ‘ ‘ 0.3 v
Dropout Voltage | Conditions lo=1.0A
] - Iq | 500 | 800 A
Quiescent Circuit Current ‘ Conditions l0=0A. Rz=10kQ H
Circuit Current at Output O la 0F) ‘ ‘ ! A
el [Conditions V=0V K
Temperature Coefficient of AVo/ATa ‘ 0.2 ‘ mV/°C
Output Voltage | Conditions Ti=0 to 100°C
Overcurrent Protection Starting Ist 1.6 ‘ ‘ A
Current” | Conditions Vin=1.8V, VB=3.3V
Control Voltage (Output ON)* Ve, IH 2 \%
Control Voltage (Output OFF) Ve, IL 0.8 \Y
Ve Ic, IH 50
Terminal il T (S ‘ Conditions Ve=2.7V HA
o I, IL 10 A
ontrol Current (Output OFF) ‘ Conditions Vos0.4V H

*1: Is1is specified at the 5% drop point of output voltage Vo on the condition that Vin = overcurrent protection starting current, lo = 10 mA.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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SI-3000LLSL Series
m External Dimensions (SOP8) (unit : mm)
5104 T Pin Assignment
. " +0.1
ot %o, ® Vo
A A A B © Aoy
8 7 6 5 % ® Vs
° @® Ve
g 3 ® GND
3 P ® GND
O
1 2 3 é VIN
v 1.27 «h/“*; Plastic Mold Package Type
[ — _ N Flammability: UL94V-0
&m % ?‘3 Product Mass: Approx. 0.1g
0.401 3
m Typical Connection Diagram/Block Diagram
CiN, Ca: Input and bias capacitors (Approx. 0.1 to 10uF)
/]\\/OUT Required when the input line contains inductance or when the
Ly 7 1 O wiring is long.
- 5 a1 Cssl Co: Output capacitor (47uF or larger)
L > R SI-3010LLSL is designed to use a low ESR capacitor (such as
o H—K ? . a ceramic capacitor) for the output capacitor. The recom-
VB3 Drive ocPe) DJ Hc;o mended ESR value for an output capacitor is 500mQ or less
j}i TSD ocp ’ 2 (at room temperature).
L - b AMP1 R2 R1, R2: Output voltage setting resistors
CEi/ 0 6 The output voltage can be set by connecting R1 and R2 as
¢ 5 shown at left.
E’gﬁ?'gii GND o The recommended value for R2 is 10kQ.
High: ON R1= (Vo-VabJ) / (Vaps/R2)
Css: Soft start capacitor
The rising time of the output voltage can be set by connecting
Css between Vout and ADJ.
m Reference Data
Copper Laminate Area - Power Dissipation
1.2 ]
| |%Ta=25°C
1 - i
= 08 B el Ta=50°C
B — [
hel e
a 06 — |
| | o—++2Ta=80°C
0.4 e
-
0.2
0
10 100 1000
Copper Laminate Area (mm?)
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1-1-1 Linear Regulator ICs

SI1-3000ZD Series

m Features

Surface-Mount, Low Dropout Voltage Linear Regulator ICs

m Absolute Maximum Ratings

(Ta=25°C)
* Compact surface-mount package (TO263-5) Parameter Symbol Ratings Unit
« Output current: 3.0A DC Input Voltage VIN' 10 \Y%
Output Control Terminal Voltage Ve 6 Vv
* Low dropout voltage: Voir < 0.6V (at lo = 3.0A) DC Output Current o 30 A
 Low circuit current at output OFF: Iq (OFF) < 1A Power Dissipation Pp 3 w
* Built-in overcurrent and thermal protection slnctionlemperature Ti —80t0 +125 €
circuits Operating Ambient Temperature Top -30to +85 °C
Storage Temperature Tstg —40to +125 °C
Thermal Resistance (Junction to Ambient Air) B-a 33.3 °C/W
mA pp lications Thermal Resistance (Junction to Case) B 3 °C/W
* Secondary stabilied power supply (local
power supply)
mRecommended Operating Conditions
Parameter Symbol Ratings Unit Remarks
Input Voltage ViN 206" \Y%
Output Current lo Oto3 A
Operating Ambient Temperature Top (a) —20 to +85 °C
Operating Junction Temperature Top () —20to +100 °C
Output Voltage Variable Range Voaby 1.2t05 \' Only for SI-3011ZD. Refer to the block diagram.

*1: VIN (max) and lo (max) are restricted by the relation Po = (VIN - Vo) x lo.
*2: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower (SI-3011ZD).
*3: When mounted on glass-epoxy board of 40 x 40mm (copper laminate area 100%).

mElectrical Characteristics

(Ta=25°C, Vc=2V unless otherwise specified)

Ratings
Parameter Symbol SI-3011ZD (Variable type) SI-3025ZD SI1-3033ZD Unit
min. typ. max. min. typ. max. min. typ. max.
Output Voltage Vo (Vapy) 1.078 1.100 1.122 2.45 2.50 2.55 3.234 3.300 3.366 v
(Reference Voltage Vas for 81-30112D)| | Conditions ViN=Vo+1V, lo=10mA Vin=3.3V, lo=10mA ViN=5V, lo=10mA
Line Regulation AVoLne ‘ 10 ‘ ‘ 10 ‘ ‘ 10 mV
‘ Conditions Vin=3.3 to 5V, lo=10mA (Vo=2.5V) Vin=3.3 to 5V, lo=10mA Vin=4.5 to 5.5V, lo=10mA
Load Regulation AVoLor ‘ 40 ‘ ‘ 40 ‘ ‘ 40 mV
‘ Conditions ViN=3.3V, lo=0 to 3A (Vo=2.5V) ViN=3.3V, lo=0 to 3A VIN=5V, lo=0 to 3A
Dropout Voltage VDIF_ - ‘ ‘ 0.6 ‘ ‘ 06 ‘ ‘ 0.6 \
| Conditions 10=3A (Vo=2.5V) lo=3A l0=3A
Quiescent Circuit Current la ‘ ! ‘ 15 ‘ L ‘ 15 ‘ ! ‘ 15 mA
‘ Conditions ViN=Vo+1V, lo=0A, Vc=2V Vin=3.3V, lo=0A, Vc=2V ViN=5V, lo=0A, Vc=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ ! ‘ ‘ 1 ‘ ‘ ! HA
‘ Conditions Vin=Vo+1V, Vc=0V ViN=3.3V, Vc=0V ViN=5V, Vc=0V
Temperature Coefficient AVo/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ mV/°C
of Output Voltage | Conditions Ti=0 to 100°C Ti=0 to 100°C Ti=0 to 100°C
Ripple Rejection Reey 60 ‘ ‘ 60 ‘ ‘ 60 dB
‘ Conditions ViN=Vo+1V, f=100 to 120Hz, lo=0.1A ViN=3.3V, f=100 to 120Hz, lo=0.1A Vin=5V, =100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Current™ ‘ Ist 3.2 ‘ 3.2 ‘ ‘ 3.2 ‘ A
4 Conditions Vin=Vo+1V ViN=3.3V ViN=5V
Control Voltage (Output ON)"3 Ve, IH 2 2 2 v
Control Voltage (Output OFF)3 Ve, IL 0.8 0.8 0.8
Ve Control Current(Output ON) ‘ Ic, IH 100 100 100 LA
Terminal Conditions Ve=2.7V Ve=2.7V Ve=2.7V
Control Current(Output OFF) Ie, IL -5 0 -5 0 -5 0
[ Cond Vo=0V Vo=0V Vo=0V A
onditions c= c= c=

*1: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.

*2: Is1 is specified at the —5% drop point of output voltage Vo under the condition of Output Voltage parameter.

*3: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*4: These products cannot be used for the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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m External Dimensions (TO263-5)

S1-3000ZD Series

(Unit : mm)
Case temperature 102
measurement point 10.0"
S (8.0)
R, e
U = 1010 a1 /1 I
I [ ] 2503 1388 EI -
1.5 Dp:*? g‘ ) | exrods) - ol
EH 3 i Pin Assignment
9 . 0109 §
I B O D ve
N @ VIN
H S G: A\ j (3 GND (Common to the rear side of product)
0.88°"° < 5 (RO3) ‘ e @ Vo
s - ‘ Los> ® Sense
(17°%) ki 07 07 (ADJ for SI-3011ZD)
1 2 3 4 5
o2 @ .
Plastic Mold Package Type
&Ros Flammability: UL94V-0
=K 10007 Product Mass: Approx. 1.48g
mBlock Diagram
SI1-3011ZD
meg\ J\VO o CiN: Input capacitor (Approx. 10uF)
L + o Co: Output capacitor (47F or larger)
:L O “{V R The output voltage may oscillate if a low ESR type capacitor
rer| ) i (such as a ceramic capacitor) is used for the output capacitor in
i ABY | o the SI-3000ZD Series.
ON/ R2
Ve OFF,
57
7'/17_< GND
7T
SI1-3025ZD, SI-3033ZD
R1, R2: Output voltage setting resistors
VNS 0o The output voltage can be set by connecting R1 and R2 as shown
* at left.
;L on ‘ The recommended value for R2 is 10kQ or 11kQ.
REF i R1= (Vo-Vaby) / (VAabs/R2)
on *:Insert R3 in case of setting Vo to Vo < 1.8V. The recommended
gg OFF, value for R3 is 10kQ.

m Reference Data

Copper Laminate Area (on Glass-Epoxy Board) vs.
Thermal Resistance (from Junction to Ambient Temperature) (Typical Value)

55

N\

o
o

\

'S
a

\ When Using Glass-Epoxy Board of 40 x 40 mm

AN

IN
o

w
a

N

Junction to Ambient Temperature
Thermal Resistance gj-a (°C/W)

()
o

———

o
n
Q
S

400 600

800

1000

1200 1400 1600

Copper Laminate Area (mm?)

1800

* A higher heat radiation effect can be achieved by enlarging the copper laminate
area connected to the inner frame to which a monolithic IC is mounted.

¢ Obtaining the junction temperature
Measure GND terminal temperature Tc with a thermocouple, etc. Then substitute
this value in the following formula to obtain the junction temperature.

Tj=PpxBj-c+Tc Pp= (ViN-Vo)elour
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1-1-1 Linear Regulator ICs

SIERT0O0ISISTEIAII 5-Terminal, Full-Mold, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings

(Ta=25°C)
* Compact full-mold package (equivalent to Parameter Symbo Ratings Unit
TO220) DC Input Voltage VIN 35 \Y%
« Output current; 0.27A Output Control Terminal Voltage Ve VIN Vv
DC Output Current lo 0.2771 A
¢ Low dropout voltage: Voir < 0.5V (at 10=0.27A) ... Pt 14(With infinite heatsink) W
L . Power Dissipation - - -
* Output ON/OFF control terminal is compatible Pp2 1.5(Without heatsink, stand-alone operation) w
with LS-TTL. (It can be driven directly by LS-TTL _Junction Temperature Ti —40 to +125 °C
or standard CMOS logic.) Operating Ambient Temperature Top -30 to +100 °C
o Storage Temperature Tstg —40to +125 °C
: Bwlt-ln.foldk.)ack. overcurrent and thermal Thermal Resistance (junction to case) i 7.0 °C/W
protection circuits Thermal Resistance (junction to ambient air) O-a 66.7(Without heatsink, stand-alone operation) °C/W
* Accuracy of overcurrent protection starting
current
SI-3157B: 0.3 to 0.7A (ViN=18V)
SI-3025B: 0.3 t0 0.7A
(When Vin=18V, at Vo=15.7V)
0.3t0 0.75A
(When ViN=18YV, at Vo=11.7V)
* Variable output voltage type (SI-3025B) also
available
m Applications
¢ For BS and CS antenna power supplies
¢ Electronic equipment
m Electrical Characteristics (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol SI-3157B SI-3025B Unit
min. typ. max. min. typ. max.
Input Voltage VIN 2 27" 6'26 271 \%
Vo
%“;fe‘i;zzga\f':nage Vi for e 14.92 15.70 16.48 2.448 2550 2.652 v
§1-3025B) | Conditions Vin=18V, [0=0.2A ViN=Vo+3V, l0=0.2A
VoiIF ‘ ‘ 0.5 ‘ ‘ 0.5
Dropouit Voltage [ Conditions 0<0.27A 0<0.27A v
_ ! AVoune | 30 | 20 | | 10 my
Line Regulation [ Conditions ViN=17 to 27V, [0=0.2A Vin=(Vo+1) to 27V, l0=0.27A (81-3025B:mVIV)
S — AVoLoan | 120 | 300 | | 10 mv
\ Conditions ViN=18V, lo=0 to 0.27A ViN=Vo+3V, lo=0 to 0.27A (S1-3025B:mV/V)
Temperature Coefficient of Output AVo/ATa 15 +05
Voltage (S1-3025B: Temperature (AVADU/ATa) mv/°C
Coefficient of Reference Voltage) | Conditions ViN=18V, lo=5mA, Ti=0 to 100°C ViN=Vo+3V, lo=5mA, Ti=0 to 100°C
. o RREJ ‘ 54 ‘ ‘ 54 ‘
Ripple Rejection [ Conditions VIN=18V, f=100 to 120Hz VIN=Vo+3V, =100 to 120Hz a8
, - la | 3 | 10 | 3 | 10
Quiescent Cireuit Current [ Conditions Vin=18V, I0=0A ViIN=Vo+3V, 10=0A mA
Ist 03 | | 07 03 | | 0.75
Overcurrent Protection ‘ Conditions Vin=18V Vin=18V, at Vo=11.7V
Starting Current’34 ‘ [ ‘ 03 ‘ ‘ 0.7 A
[ Conditions Vin=18Y, at Vo=15.7V
Control Voltage (Output ON) Ve. IH 2.0 2.0
Control Voltage (Output OFF) Ve. IL 0.8 0.8 v
Ve Control Current lc. IH 20 20
Teninal | (Output ON) | Conditions Ve=2.7V Ve=2.7V HA
Control Current le.IL ‘ ‘ -0.3 -0.3
(Output OFF) [ Conditions Ve=0.4V Vo=0.4V mA

: ViN(max) and lomax) are restricted by the relation Pbmax)=(VIN-Vo)elo=14(W).

: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 7.)

: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=0.2A.

: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
Output is ON even when output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

: When setting output voltage to 5V or lower, input voltage needs to be set to 6V or higher to operate stably.
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m External Dimensions (TO220F-5)

S1-3000B Series

(Unit : mm)
¢3.2:02 4,002
100 Fﬁ“ a. Part Number
T ] b. Lot Number
\N H Pin Assignment
C = ] ¢ 5 SI-3157B SI-3025B
I zemE (» GND (» GND
[ @ Ve @ Ve
2\ _[slg ® Vo ® Vo
T - @ Sense @ Aoy
;i] I | 5 ® VIN ® VIN
0.4587% <
39907 @3) Plastic Mold Package Type
8221 Flammability: UL94V-0
Product Mass: Approx. 2.3g
Forming No. 1101
SI-3157B SI-3025B
50 Tr 03 50 T 03
[P TO ” 04 J—T VY L :
! QJ ! ! mJ :
s ! s —O04
! w | ! i
w c | c |
1 gl |£ | | g !
| 5 8 £ 2 ; 8 i i
20——1 5 < ! 20—— 3 s |
i o ! ! a !
| Equivalent } } Equivalent 1
! to LS-TTL | 1 toLS-TTL 1

m Typical Connection Diagram

Co DC Output

GND
O

SI-3157B
D1 *
et S e E |
| I
ViN ! J
O————=5
r’;‘///OPEN SI-3157B
#1072 ’
DC Input —_—
T
GND “------------ ‘
O
SI1-3025B
D1 *p
o fa-=- oo ;
I
Vin ! ;
o—————=s 3
%1~ OPEN SI-3025B
N
DC Input 2z == ¢z O]
1C1!

DC Output

GND
O

Co : Output capacitor (47 to 100uF)
*1 C1 |: Oscillation prevention capacitor
Cz}> (Approx. C1: 47uF, Cz: 0.33uF)
These capacitors are required if the input line contains inductance or
the wiring is long. Especially at low temperatures, tantalum capaci-
tors are recommended for C1 and Co.
*2 D1 : Protection diode
This diode is required for protection against reverse biasing of the
input and output. Sanken EU2Z is recommended.
*3 R1 | : External resistor for setting output voltage
F%z}> The relation between output voltage Vo and external resistors R1 and
Rz is as follows.

R1
Vo=VabJ*® <1+ E) (Vaby=2.55V(typ.))

R2 must be 2.55kQ for stable operation.

m Ta-Pp Characteristics

5 — -
Infinite heatsink
-rinite healoie With Silicone Grease
r Heatsink: Aluminum
g [
£ 10
o |
il
= F
2 L
173
@ L
a
o 5
= |
o
T |
£ Without heatsink
0
=30 25 50 75 100

Ambient Temperature Ta (°C)

Pp=lo*[VIN(mean)-Vo]

Ics | 27




1-1-1 Linear Regulator ICs

SIER{0[010] =ST=IaT-I M 5-Terminal, Full-Mold, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)

* Compact full-mold package (equivalent to Ratings )
TO220) IRETEEE Symeol g, 20s0F | ska0s0rsior| SI-3057F | S1-a3240F | SI-3025F L

« Output current: 1.0A DC Input Voltage VIN 25 30 35 45 30 \
Output Control Terminal Voltage Ve ViN Vv

¢ Low dropout voltage: Voir < 1V (at lo=1.0A) DC Output Current o 102 A
* Variable output voltage (rise only) o Po1 14**(With infinite heatsink) w

. . . Power Dissipation - - -

Available for remote sensing (excluding SI- Po2 1.5(Without heatsink, stand-alone operation) w
3025F) Junction Temperature Ti —40to +125 °C

. . X Operating Ambient Temperature Top -30to +100 °C

¢ Output ON/OFF control terminal is compatible -

. . K Storage Temperature Tstg —40 to +125 C
with LS-TTL. (It can be driven directly by LS- Thermal Resistance (junction to case) Bic 7.0%** °C/W
TTL or standard CMOS logic.) Thermal Resistance (junction to ambient air) O-a 66.7(Without heatsink, stand-alone operation) °C/W

¢ Built-in foldback-overcurrent, input-overvolt- ** S|-3240F: 18
age and thermal protection circuits *** SI-3240F: 5.5

* Variable output voltage type (SI-3025F) also
available

m Applications

* For stabiliation of the secondary-side output
voltage of switching power supplies.

¢ Electronic equipment

m Electrical Characteristics (except SI-3025F)

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3050F SI-3090F SI-3120F SI-3157F SI-3240F Unit
min. | typ. max. min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Violtage Vin 6° 152 10% 202 | 130 252 | 16.7° 272 | 25% 407 v
SI-3000F * 480 [ 500 | 520 | 864 | 900 | 936 | 1152 [ 1200 | 1248 | 1492 | 1570 | 1648 | 2304 | 2400 | 24.96
Output Voltage | SI-3000FA Vo 49 [ 500 | 510 | 882 | 900 | o8 — — — v
‘ Conditions ViN=8V, lo=0.5A Vin=12V, l0o=0.5A ViN=15V, lo=0.5A ViN=19V, [0=0.5A ViN=27V, lo=0.5A
Vorr | | o5 | | os | | o5 | | o5 | | o5
[ Conditions lo<0.5A
propoutiolace [ [ ] | [ 1o ] [ [ ] | [ 10 ] | IEC
| Conditions lo<1.0A
) . AVoLne | 10 [ 30 | 18 | 4 | 24 | o4 | 30 [ 9 | 48 [ 128
D e |Conditions | V=6V to 15V, o=0.6A V=10V 10 201, lo=0.50 V=13V 10 25V, =05 V=17V 10 27V, lo=0.5A Vin=25V 10 38V, lo=0.50 mv
AVoLoap | 40 | 100 | 70 [ 180 | a3 | 240 | 120 | 300 | 120 | 300
e [Conditions | V=8V, 10010 1.0A V=12V, lo=0 1o 1.0A Vii=15V, 10010 1.0A V=19V, lo=0 to 1.0A V=27V, lo=0 1o 1.0A mv
Temperature Coefficient of AVo/ATa ‘ +0.5 ‘ ‘ +1.0 ‘ ‘ +1.5 ‘ ‘ +1.5 ‘ ‘ +2.5 .
Output Voltage ‘Conditions Vin=8V, lo=5mA, Tj=0 to 100°C Vin=12V, lo=5mA, Ti=0t0 100°C Vin=15V, lo=5mA, Tj=0t0 100°C Vin=19V, lo=5mA, Ti=0 o 100°C Vin=27V, lo=5mA, Tj=0 to 100°C mv/°C
RREJ 54 54 54 54 54
R (R [Conditions VIN=8‘V, 10010 12‘0Hz V\N=1‘2V 10010 1‘20Hz V\N=1‘5V, 10010 L20Hz V\N=1‘9V, 1000 1‘20Hz V\N=2‘7V. 10010 1‘20Hz a8
, - Iq | 3 [ 10 | 3 | 10 | 3 [ 10 | 3 [ 10 | 5 [ 10
Quiescent Circult Current [Conditions|  Vin=8V, l0=0A Vin=12V, I0=0A Vin=15V, 10=0A Vi=19V, 10=0A Vin=27V_0=0A mA
Overcurrent Protection Ist 12| \ 12| \ 12| | 12 | | 12 ] |
Starting Current™’ | Conditions Vin=8V Vin=12V Vin=15V Vin=19V Vin=27V A
Control Voltage (Output ON) Ve. IH 2.0 2.0 2.0 2.0 2.0
Contl Voege (QuputOFF)| Ve, IL 0.8 0.8 0.8 0.8 08 v
Ve Control Current lc. IH 20 20 20 20 20
Terminal’3 | (Output ON) | Conditions Ve=2.7V HA
Control Current lc. IL ‘ ‘ -0.3 I ‘ ‘ -0.3 I ‘ ‘ -0.3 I ‘ ‘ -0.3 I ‘ ‘ -0.3
(Output OFF) [ Conditions Vo=0.4V mA

*1: In some cases, "A" may be printed on the right of the marking.
*2: ViNmax) and lomax) are restricted by the relation Ppmax)=(VIN-Vo)elo=14W(SI-3240F: 18W).
*3: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 7.)
*4: Is1 is specified at the 5% drop point of output voltage Vo on the condition that ViNn=Vo+3V, lo=0.5A.
*5: Output is ON even when output control terminal VC is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*6: When setting output voltage to 5V or lower, input voltage needs to be set to 6V or higher to operate stably.
*7: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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m Electrical Characteristics (SI-3025F)

SI-3000F Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3025F Unit
min. typ. max.
Input Voltage VIN 60 2572 \Y
Output Voltage Vo 3 24 Y
Reference Voltage VREF 2.45 2.55 2.65 \
VabJ 0.5
| Conditions 10<0.5A
Dropout Voltage I 10 \
‘ Conditions lo<1.0A
. . AVOLINE I 10
U3 (el [Conditions VIN=Vo+1 10 25V, lo=0.5A mvnv
. AVoLoap I 20
oL [Conditions VIN=Vo+3V, 10=0 to 1.0A mviv
Temperature Coefficient AVREF/ATa +0.5 I
of Reference Voltage ‘Conditions ViN=V0o+3V, lo=5mA, Ti=0 to 100°C my/°G
. o RREJ 54 I
70 (R 2T [Conditions Vin=Vo+3Y, =100 to 120Hz a8
Quiescent Circuit lg 3 I 10
Current [Conditions Vin=Vo+3V, Io=0A mA
Overcurrent Protection Ist 1.2 I
Starting Current™7” ‘Conditions ViN=Vo+3V A
Control Voltage (Output ON) Ve. IH 2.0
Control Voltage (Output OFF) Ve. IL 0.8 v
Ve Control Current Ic. IH 20
Terminal’> | (Output ON) [ Conditions Vo=2.7V HA
Control Current le. IL I -0.3
(Output OFF) [ Conditions Vo=0.4V mA
m External Dimensions (TO220F-5) (Unit : mm)
¢3.2:02 4.9802
10.0*%? o
IS
|\ AW | ~
b
oy
i 2N
~
]
<
S
©
> a. Part Number
N~
= b. Lot Number
H 2_610.1
: _ Pin Assignment (Only for SI-3025F)
o
! | uiﬁ @ GND @ GND
=)
‘ 0.95% s @ Ve @ Ve
[ T ® Vo ® Vo
=201 S ‘ ~ @ Sense @ ADJ
N l ‘ S
1 < ® VN ® VN
0.45501 A
Plastic Mold Package Type
3.9:07 |@4.3) o ge 1yp
8.0:07 Flammability: UL94V-0
Product Mass: Approx. 2.3g
Forming No. 1101
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1-1-1 Linear Regulator ICs

mBlock Diagram

SI-3000F

Tr

50

Protection

O3

50

SI-3025F

Tn

O3

Protection
VREF

to LS-TTL

i
1
} Equivalent
1
1
i

m Typical Connection Diagram

SI-3000F
D1 *o
" b B I
Vin : : Vo Co : Output capacitor (47 to 100uF)
O—’,;b— 5 3 - *1 C1} : Oscillation prevention capacitor
P OIEI)EE ’ SI-3000F . C2 (Approx. C1: 47uF, C2: 0.331F)
DC Input }zz ic 1 Co DC Output These capacitors are required if the input line contains inductance
! Gl . or the wiring is long. Especially at low temperatures, tantalum ca-
GgD “““““““ - GgD pacitors are recommended for C1 and Co.
*2 D1 : Protection diode
This diode is required for protection against reverse biasing of the
SI-3025F input and output. Sanken EU2Z is recommended.
D1 %5 *3 R1| : External resistor for setting output voltage
P R EEE TR \ Rz Relationship between output voltage Vo and external re-
i | . .
Vin | ! Vo sistors R1 and Rz R|s as follows.
o————=s 3 Rt
l:;/ 2 SPEN S1-3025F Vo=Vabye |1+ Ra (Vapy=2.55V(typ.))
+ 0 o2 4 )
DC Input zzz — Cz DC Output R2 must be 2.55kQ for stable operation.
Gl
GND “-mmmmmmomo - - GND
O O
m Ta-Pp Characteristics
(Except SI-3240F) (SI-3240F)
15 — - 20 T
Infinite heatsink With Sicone Grease [ Infinite heatsink i Sicone
- Heatsink: Aluminum N HétatsiHEPR?umriiisrﬁ
— - g | .
5 = a 157 \
£10 & [200x200x2mm (2.3°C/W)
c L il - \
Sk T |
s [ § 10[-100%100x2mm (5.2°C/W)—N N
& [ A [75x75x2mm (7.6°C \
a s
= 5 s [ |
s L 5 N
[e] N
< ] AN
I Without heatsink N [ Without heatsink
o - B of ‘ —
-30 0 25 50 75 100 -30 0 25 50 75 100

Ambient Temperature Ta (°C)

Pp=loe[ViN(mean)-Vo]

Ambient Temperature Ta (°C)

Pp=loe[ViN(mean)-Vo]
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1-1-1 Linear Regulator ICs

SI-3000KFE Series

Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features

* Compact full-mold package (equivalent to
TO220)

¢ Output current: 1.0A
¢ Low dropout voltage: Voir < 0.5V (at lo = 1.0A)
* High ripple rejection: 75dB

¢ Low circuit current at output OFF: Iq (OFF) <
1uA

 Built-in overcurrent and thermal protection
circuits

m Applications
* Secondary stabilied power supply (local
power supply)

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Remarks
SI-3010KFE

DC Input Voltage VIN 35" \Y%

Output Control Terminal Voltage Ve ViN Vv

DC Output Current lo 1.0 A

o Pp1 16.6 W With infinite heatsink

IRemEr I Pp2 1.72 w Without heatsink, stand-alone operation
Junction Temperature Tj —40to +125 °C

Storage Temperature Tstg —40to +125 °C

Operating Ambient Temperature Top —40 to +100 °C

Thermal Resi (Junction to Case) 6j-c 6.0 °C/W

Thermal Resistance (Junction to Ambient Air) 6j-a 58 °C/W Without heatsink, stand-alone operation

*1: A built-in input-overvoltage-protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage

of the electrical characteristics.

m Recommended Operating Conditions

Ratings
Parameter Symbol SI-3010KFE Unit
Input Voltage Range VIN 24210 27" Vv
Output Current Range lo 0to1.0" A
Output Voltage Variable Range VoADJ 11to 16 \
Operating Ambient Temperature Top —30 to +85 °C
Operating Junction Temperature Ti —20 to +100 °C
*1: VIN (max) and lo (max) are restricted by the relationship Po (max) = (Vin - Vo) x lo = 16.6W.
*2: Refer to the Dropout Voltage parameter.
m Electrical Characteristics
Ratings
Parameter Symbol SI-3010KFE Unit
min. typ. max.
Vaby 0.98 1.00 1.02
Reference Voltage Conditions ViN=7V, 10=0.01A, \
Vc=2V, Vo=5A
AVOLINE ‘ ‘ 30
Line Regulation Conditions ViN=6 to 15V, 10=0.01A, mV
Vc=2V, Vo=5A
AVoLoAD ‘ ‘ 75
Load Regulation Conditions ViN=7V, lo=0to 1A, Vc=2V, mV
Vo=5A
VoIF ‘ ‘ 0.3
| Conditions l0=0.5A, Vc=2V, Vo=5V
Dropout Voltage v
| | 05
[Conditions lo=1.0A, Vc=2V, Vo=5V
Iq | | 600
iescent Circuit Current
Sl [Conditions Vin=7V, 10=0A, Vo=2V A
lg (OFF 1
Circuit Current at Output OFF ‘qc(ondit?ons ‘ V7V Vomov ‘ HA
. e Gouficiont of AVO/ATa | 0.5 \
emperature Coefficient o = — - .
Output Voltage Conditions VWJV' 10=0.01A, Vc=2V, mV/°C
Tj=0to 100°C, Vo=2.5V
RREJ ‘ 75 ‘
Ripple Rejection " ViN=7V, l0=0.1A, Vc=2V, dB
Condit
onditions 100 0 120HzV 0=5V
Overcurrent Protection Starting Ist 1.1 ‘ ‘ A
Current’® | Conditions VIN=7V, Vo=2V
. Ve, H 2 | |
Control Voltage (Output ON)™* ‘Conditions ey \
IN=
Control Voltage (Output OFF; volk | | 08 v
Ve SENEIER (T ) ‘Conditions ViN=7V
Terminal I, IH ‘ ‘ 40
Control Current (Output ON) ‘Conditions VeV Vo2V HA
I, IL -5
Control Current (Output OFF) ‘ Conditions ‘ V\N=7VOVC=0V ‘ HA
Input Overvoltage Shutdown Vovp 33 ‘ ‘ v
Voltage [ Conditions 10=0.01A

*3: Is1 is specified at the 5% drop point of output voltage Vo on the condition that ViN = overcurrent protection starting current, lo = 10 mA.

*4: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*5: SI-3000KFE cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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SI-3000KFE Series

mBlock Diagram

SI-3010KFE

m Typical Connection Diagram

e SI-3010KFE

D11

~

VIN Vo

2 4 R1 \
+ +
7
CN \qc GND AEJ Load

3 R3 _Co
I AR

777
CiN: Input capacitor (22uF or larger) R1, R2: Output voltage setting resistors
Co: Output capacitor (47 uF or larger) The output voltage can be adjusted by connecting R1 and R2 as shown
If a low ESR capacitor (such as a ceramic capacitor) is used above.
for the output capacitor, oscillation may occur. The recommended value for R2 is 10kQ.

R1=(Vo—Vapy)+(Vaps/R2)
*1. D1: Reverse bias protection diode

This diode is required for protection against reverse
biasing between the input and output.
(Sanken RU2Z is recommended.)

*2: For SI-3010KFE, insert R3 in case of setting Vo to Vo < 1.5V.
The recommended value for R3 is 10kQ.

m Ta-Pp Characteristics m External Dimensions (TO220F-5) (Unit : mm)
20
B ‘ Silicone Grease: o0 4.7
L With Infinite Heatsink G746 (Shin-Etsu Chemical) . 101677 - | 25402
Heatsink: Aluminum ‘ o ﬁ 0.7
o —
<15
: N & %] | JTH
& [200x200x2mm (2.3°C/W) N 0 F o -
5 & & L
S 10[—100x100x2mm (5.2°C/W) N 5
i-gn > 2
g - 75x75x2mm (7.6°C/W) \\ \ 27602 a. Part Number
g \\& | b.Lot Number
e 5 \\ \‘ T c. Administer Number
;)
B Withput Hegtsink \
ol | | I E—— ) . o
30 20 0 20 40 60 80 100 e ‘% Pin Assignment
Ambient Temperature Ta (°C) Axpt.7 05138 L ® Ve
962 - @ VN
.~ 9677 <07
82 ® GND
@ Vout
[T ® ADJ
12 4 5
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1-1-1 Linear Regulator ICs

m Features

SIERI0[0[0[OMSTEIgIEI 5-Terminal, Full-Mold, Low Dropout Voltage Linear Regulator ICs

m Absolute Maximum Ratings

(Ta=25°C)
* Compact full-mold package (equivalent to Ratings _
TO220) IRETEEE Smlsel SI-3033C | SI-3050C/3090C [SI-3120C/3150C | SI-3240C Sl
« Output current: 1.5A DC Input Voltage VIN 20 35 35 45 Vv
Output Control Terminal Voltage Ve ViN Vv
¢ Low dropout voltage: VoiF < 1V (at lo=1.5A) DC Output Current o 152 A
« Variable output voltage (rise only) o Pp1 18(With infinite heatsink) w
Available for remote sensing Baveil == nation Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Ti —40to +125 °C
¢ Output ON/OFF control terminal is compatible Operating Ambient Temperature Too ~30 to +100 °c
with LS-TTL. Storage Temperature Tstg —40 to +125 °C
(It can be driven directly by LS-TTL or Thermal Resistance (junction to case) Bic 5.5 °C/W
standard CMOS logic.) Thermal Resistance (junction to ambient air) Oi-a 66.7(Without heatsink, stand-alone operation) °C/W
¢ Built-in foldback overcurrent (SI-3033C:
Drooping type overcurrent), input-overvoltage
and thermal protection circuits
m Applications
* For stabiliation of the secondary-side output
voltage of switching power supplies
* Electronic equipment
m Electrical Characteristics (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol SI-3033C SI-3050C SI-3090C Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage ViN 3 1572 6" 302 107 302 \%
S1-3000C ! 3.168 3.300 3.432 4.80 5.00 5.20 8.64 9.00 9.36
Output Voltage SI-3000CA Vo 3.234 3.300 3.366 4.90 5.00 5.10 8.82 9.00 9.18 Y
‘ Conditions Vin=5V, lo=1.0A Vin=8V, lo=1.0A Vin=12V, lo=1.0A
Vorr \ | o5 \ | o5 \ | o5
‘ Conditions lo<1.0A
Dropout Voltage ‘ ‘ 10 I ‘ ‘ 10 I ‘ ‘ 10 \Y
‘ Conditions lo<1.5A
_ ! AVoune | 10 | = | 10 | = | 18 | 48
Line Hegulation [ Conditions ViN=4.5 to 12V, lo=1.0A VINS6 to 15V, lo=1.0A VIN=10 to 20V, lo=1.0A mv
Load Reguiation AVoLoap | 40 | 100 | 40 | 100 | 70 | 180 .
‘ Conditions ViN=5V, lo=0 to 1.5A ViN=8Y, lo=0 to 1.5A Vin=12V, lo=0 to 1.5A
Temperature Coefficient AVO/ATa ‘ +0.5 ‘ ‘ +0.5 ‘ ‘ +1.0 ‘
of Output Voltage ‘Conditions VIN=5V, lo=5mA, Tj=0 to 100°C ViN=8Y, lo=5mA, Tj=0 to 100°C ViN=12V, lo=5mA, Tj=0 to 100°C mv/°C
. - Rees e T "
Ripple Rejection | Conditions Vin=5V, =100 to 120Hz Vin=8V, =100 to 120Hz Vin=12V, £=100 to 120Hz a8
; o la | 3 | 10 | 5 | 1 | 5 | 1
Quiescent Cirouit Current [ Conditions VIN=5V, lo=0A ViN=8Y, lo=0A VIN=12V, 10=0A mA
Overcurrent Protection Is1 1.6 ‘ ‘ 1.6 ‘ ‘ 1.6
Starting Current*® [ Conditions V=5V Vin=8v Vin=12v A
Control Voltage (Output ON) Ve. IH 2.0 2.0 2.0
Control Voltage (Output OFF) Ve. IL 0.8 0.8 0.8 v
Ve Control Current Ic. IH 20 20 20
Terminal’® | (Qutput ON) ‘ Conditions Ve=2.7V HA
Control Current le. IL ‘ ‘ -0.3 I -0.3 I -0.3
(Output OFF) [ Conditions Vc=0.4V mA

*1: In some cases, "A" may be printed on the right of the marking.

*2: VIN(max) and lomax) are restricted by the relation Po(max)=(VIN-Vo)elo=18(W).

*3: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 7.)
*4: 1s1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=1A.

*5: Output is ON even when output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*6: These products (except for SI-3033C) cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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m Electrical Characteristics

S1-3000C Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3120C SI-3150C SI-3240C Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 133 302 16" 302 25% 402 \Y%
S1-3000C *' 11.52 12.00 12.48 14.40 15.00 15.60 23.04 24.00 24.96
Output Voltage SI-3000CA Vo 11.76 12.00 12.24 14.70 15.00 15.30 23.52 24.00 24.48 \
‘ Conditions Vin=15V, lo=1.0A Vin=18Y, lo=1.0A ViN=27V, lo=1.0A
Vorr \ | os \ | o5 \ R
‘ Conditions lo<1.0A
Dropout Voltage ‘ ‘ 10 ‘ ‘ 10 ‘ ‘ 10 Vv
‘ Conditions lo<1.5A
S AVoune | 24 | 64 | 80 | 90 | 48 | 128 W
‘ Conditions ViN=13 to 25V, lo=1.0A ViN=16 to 25V, lo=1.0A Vin=25 to 38V, lo=1.0A
] AVoLoan | 3 | 240 | 120 | 300 | 120 | 300
Load Regulation [ Conditions Vin=15V, l0=0 to 1.5A Vin=18V, lo=0 to 1.5A ViN=27V, lo=0 to 1.5A mv
Temperature Coefficient AVo/ATa ‘ +1.5 ‘ ‘ +1.5 ‘ ‘ +2.5 ‘
of Output Voltage ‘ Conditions Vin=15V, lo=5mA, Ti=0 to 100°C Vin=18V, lo=5mA, T=0 to 100°C Vin=27V, lo=5mA, T=0 to 100°C mv/°C
RREJ 54 54 54
Ripple Rejection [ Conditions VIN=1‘5V, =100 to 1‘ 20Hz VIN=1‘8V, =100 to 1‘20Hz V\N=2‘7V, =100 to 1‘20Hz a8
_ - lq | 5 | 10 | 5 | 1o | 5 | 1
e [ Conditions ViN=15V, l0=0A ViN=18V, lo=0A Vin=27V, lo=0A mA
Overcurrent Protection Is1 1.6 ‘ ‘ 1.6 ‘ ‘ 1.6 ‘ ‘
Starting Current*4 [ Conditions Vin=15V Vin=18V V=27V A
Control Voltage (Output ON) Ve. IH 2.0 2.0 2.0
Control Voltage (Output OFF) Ve. IL 0.8 0.8 0.8 v
Ve Control Current Ic. IH 20 20 20
Terminal® | (Qutput ON) ‘ Conditions Ve=2.7V HA
Control Current lo. IL | | 03 03 -0.3
(Output OFF) [ Conditions Vc=0.4V mA
*1: In some cases, "A" may be printed on the right of the marking.
*2: ViNmax) and lo(max) are restricted by the relation Ppmax)=(VIN-Vo)elo=18(W).
*3: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 7.)
*4: 1s1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=1A.
*5: Output is ON even when output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*6: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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1-1-1 Linear Regulator ICs

m External Dimensions (TO220F-5)

(unit : mm)
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0.2
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Forming No. 1101

a. Part Number
b. Lot Number

Pin Assignment
@ GND

@ Ve

® Vo

@ Vos

® VIN

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 2.3g

mBlock Diagram

SI-3000C
50 T 03
1
] i
c I
o !
= 1
[$] w
o] i} I
20—— ° £ § i
I o I
! 1
: Equivalent % :
: to LS-TTL 1
. J; ________________ |
1
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S1-3000C Series

m Typical Connection Diagram

D1 ., Co : Output capacitor (47 to 100uF)
: """""""" | *1 C1 } : Oscillation prevention capacitors
1

Vin ! ! Vo C2 (Approx. C1: 47uF, C2: 0.33uF)
oﬁo— 5 These capacitors are required if the input line contains inductance
+:’* 7 OF(%EE 5 S1-3000C or the wiring is long. Especially at low temperatures, tantalum

DC Input 22 ;02 Co DC Output capacitors are recommended for C1 and Co.
A *2 D1 : Protection diode
GND e // GND . . . . . . . .

o) o This diode is required for protection against reverse biasing of the

input and output. Sanken EU2Z is recommended.

m Ta-Pp Characteristics

20

Infinite heatsink With Silicone Grease

- Heatsink: Aluminum

-
o1

200x200x2mm (2.3°C/W) \

1-100x100x2mm (5.2°C/IW)—N

[ 75x75%2mm (7.6°CANIN \\

Power Dissipation Pp (W)
» S

L Without heatsink
- ‘ T —
-30 0 25 50 75 100
Ambient Temperature Ta (°C)

y/

o

Po=lo*[VIN(mean)-Vo]
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1-1-1 Linear Regulator ICs

SIERI0[0101 S @STETgTEI  5-Terminal, Built-in Reset Function, Full-Mold, Low Dropout Voltage Linear Regulator ICs

m Features

m Absolute Maximum Ratings

38 | Ics

: Refer to the Dropout Voltage parameter. (Refer to Setting Dc Input Voltage on page 7.)
: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=8V, lo=1.0A.
: Reset signal output terminal VrsT is an open-collector output. Use a pull-up resistor when connecting it to a logic circuit.

(Ta=25°C)
* Reset signal output (When the output voltage Ratings
rises, a reset signal is output to secure the T il SI-3050R Ui
normal operation of the system. When the DC Input Voltage VIN 35 \Y
output voltage decreases, the reset signal is Voltage of Rest Signal Output Terminal VRsT Vin v
also output to protect the system.) DC Output Current lo 1.5 A
. . Pp1 18(With infinite heatsink) W
‘ Beset signal detection ogtput voltage level Voth Baveil == nation Pp2 1.5(Without heatsink, stand-alone operation) w
is 92% of output voltage in the standard T EEEEG T 30102125 <
specification. Models with different setting Operating Ambient Temperature Top 30 to +100 °c
values for different needs are scheduled to be Storage Temperature Teg _30to +125 °c
added to the series. Thermal Resistance (junction to case) Bic 5.5 °C/W
« Delay time for reset signal can be set freely by Thermal Resistance (junction to ambient air) Bj-a 66.7(Without heatsink, stand-alone operation) °C/W
external capacitor
* Compact full-mold package (equivalent to
TO220)
¢ Qutput current: 1.5A
* Low dropout voltage :VoiF < 1V (at lo=1.5A)
Applicable to battery driven equipment with
built-in microcomputer.
* Built-in drooping-type-overcurrent, input-
overvoltage and thermal protection circuits
e Low circuit current Ip=typ.1.5mA (lo=0A)
m Applications
* Microcomputer-controlled equipment
* Battery-driven micro-computer-controlled
equipment
m Electrical Characteristics (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol SI-3050R Unit
min. typ. max.
Input Voltage VIN 672 30" \%
Vo 4.80 5.00 5.20
Output Voltage [ Conditions Vin=8Y, lo=1.0A v
VoiF I I 0.5
| Conditions lo<1.0A
Dropout Voltage I I 10 \
‘ Conditions lo<1.5A
) . AVOLINE I I 30
Line Regulation [ Gonditions ViN=6 to 15V, lo=1.0A mv
. AVoLoAD I I 100
Load Regulation [ Conditions ViN=8Y, 0=0 10 1.5A mv
. o RREJ I 54 I
BRI \ Conditions ViN=8V, f=100 to 120Hz dB
] o la | 15 | 5.0
Quiescent Circuit Current ‘ Conditions Vin=8V, [0=0A mA
Overcurrent Protection Starting Is1 1.6 | |
Current (Drooping Type) | Conditions Vin=8V A
Current Limit at Output Short Is2 1.6 I I
Circuit [ Conditions ViN=8V A
DLY Threshold VbLyth 2.7 29 3.1 \%
Terminal | Source IpLy 25 35 45 LA
Reset Threshold Voltage Level
(Voth: Threshold Output Voltage) Voin/Vo 90 92 94 %
Reset Threshold Voltage Hysteresis AVoth 50 100 150 mV
H-level Output Voltage VRSTH Vee—1 \
Ve L-level Output Voltage VRSTL 0.8 %
Terminal® Sink Current at H level IRSTH —20 LA
Source Current at L level IRSTL -16 mA
*1: ViN(max) and lomax) are restricted by the relation Pomax)=(ViN-Vo)elo=18(W).



mBlock Diagram

m Ta-Pp Characteristics

SI-3000R Series

Yeza

20
- Infinite heatsink
Tn With Silicone Grease
50 \L O3 Heatsink: Aluminum
A 215 \
+ MIC £ [200x200x2mm (2.3°C/W)
A
) s [ N\ \
T S 10[-100x100x2mm (5.2°C/W)—>N \
o 8 [75x75%2mm (7.6CW) \
- a
3 ] Q4 ol ‘
[ Iy L
o e 2 \
o 55 N
allo " & r ‘ \
[ ‘ £ | Without heatsink
% ol \ R —
] 7 =30 0 25 50 75 100
Ambient Temperature Ta (°C
(51 O2 P 2 (0)
Pp=lo*[ViN(mean)-Vo]
m Typical Connection Diagram
*ap ]
. " Co : Output capacitor (Approx. 200uF)
Vin H Vo *1 C1  : Oscillation prevention capacitor (C1: Approx. 47 uF)
oi—o—w 5 3o - O The wiring lengths from this capacitor to terminal 5 (Vin) and termi-
: * . . . .
: SI-3050R Fsh r1a| 1 (GND) shall bg -as ﬁhon as possmlg If the input line contallns
: 4 inductance or the wiring is long, a capacitor of approx. 0.33uF with
*101 : 1 2 Co superior high frequency characteristics is needed to be connected
DC |nput*zz (g Reset Signal z DC Output in parallel. Especially at low temperatures, tantalum capacitors are
Output Terminal recommended for C1 and Co.
*4|D‘ """"" R S *2 Covy : Delay capacitor (reset output)
2 Covy *3 Rt : Pull-up resistor (300Q or higher)
G(N)D T GL;I)D *4 D1}> : Protection diodes
D2

These diodes are required for protection against reverse biasing of
the input and output. Sanken EU2Z is recommended.

VbLyth
IpLy

toLy= x CpLy

*Iowy is the current flowing from the DELAY terminal
shown in the typical connection diagram.

mReset Signal Output Timing Chart m External Dimensions (TO220F-5) (unit : mm)
VIN .20 202
Input Voltage Vosvor | 10.0%°2 o 2802
1 3 R 3 \ gl 7
wot 1 - '
Voin Vo : J \ o
f—f——f—”———::%: ,,,,, _ N %’
| A Vot | k=
Output Voltage &
GND ~
VoLy 3 Hz.elmv
s/olltagé Acrclss VoLvn T ‘
s I_ISls a. Part Number
o Vet 3 b. Lot Number
Reset Signal Output T Al ‘ ‘
| © |
i — =0 3 Pin Assignment
o) : 3 : 045763 ‘ 7 @ GND
o werme | hen oo erapaied| a0 @3 @ DELAY
2207 ® Vo
The delay time toLy of the reset signal can be calculated @ Rest Signal output
from the following formula: ® Vi

Forming No. 1101

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 2.3g
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1-1-1 Linear Regulator ICs

SIERIVOIONISTEIAIEE 5-Terminal, Full-Mold, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
* Compact full-mold package (equivalent to Ratings _
TO220) IRETEEE Smlsel S1-3050J S1-3090J S1-3120J/3150J Sl
« Output current: 2.0A DC Input Voltage VIN 25 30 35 Vv
Output Control Terminal Voltage Ve VIN Vv
¢ Low dropout voltage: VoiF < 1V (at 1o=2.0A) DC Output Current o 2.0 A
* Variable output voltage (rise only) Available for Power Dissipation Po1 20(With infinite heatsink) w
remote sensing used for remote sensing. Pp2 1.5(Without heatsink, stand-alone operation) w
¢ Output ON/OFF control terminal is compatible \(J)unctlo.n Tempe_rature T 4010 +125 eC
. perating Ambient Temperature Top —30to +100 C
with LS-TTL. Storage Temperature Tstg —40to +125 °C
(It can be driven directly by LS-TTL or Thermal Resistance (junction to case) Bic 5.0 °C/W
standard CMOS logic.) Thermal Resistance (junction to ambient air) Oi-a 66.7(Without heatsink, stand-alone operation) °C/W
* Built-in foldback-overcurrent, input-overvoltage
and thermal protection circuits
m Applications
 For stabilization of the secondary-side output
voltage of switching power supplies
* Electronic equipment
m Electrical Characteristics (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol SI1-3050J SI-3090J SI-3120J SI-3150J Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 6% 15'1 10?2 25" 132 27 162 27" \%
Vo 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24 14.70 15.00 15.30
O haads [ Conditions Vin=8V, lo=1.0A Vin=12V, Io=1.0A ViN=15V, lo=1.0A Vin=18Y, lo=1.0A v
Vorr | | o5 | | o5 | | o0s | | o5
‘ Conditions lo<1.5A
Dropout Voltage ‘ ‘ 10 I ‘ ‘ 10 I ‘ ‘ 10 I ‘ ‘ 10 \
‘ Conditions lo<2.0A
] . AVoLne | 10 | = | 18 | # | 2 | = | 30 | 9
U (R | Conditions Vin=6 1o 15V, lo=1.0A Vin=1010 20V, lo=1.0A Vin=1310 25V, lo=1.0A Vin=16 to 25V, lo=1.0A mv
] AVoLoap | w0 [ 10 | 0 [ 180 | @ [ a0 | 120 [ a0
Load Regulation | Conditions Vin=8Y, lo=0 to 2.0 Vin=12V, l0=0 to 2.0 Vin=15V, lo=0 to 2.0A Vin=18V, lo=0 to 2.0A mv
Temperature Coefficient AVo/ATa 0.5 ‘ 1.0 ‘ ‘ *15 ‘ ‘ 15 ‘
of Output Voltage ‘ Conditions Vin=8V, lo=5mA, Ti=0 to 100°C Vin=12V, lo=5mA, Ti=0t0 100°C Vin=15V, lo=5mA, Ti=0t0 100°C Vin=18Y, lo=5mA, Ti=0t0 100°C my/°C
. - ReEs | s ] | s ] | s ] I
IR (R | Conditions Vin=8Y, =100 to 120Hz Vin=12V, =100 to 120Hz ViN=15V, 1100 to 120Hz Vin=18Y, £=100 to 120Hz dB
la | 3 | 10 | 3 ] 1w | 3 | 10 | 3 | 10
Quiescent Circuit | Conditions Vin=8Y, lo=0A Vin=12V, l=0A ViN=15V, l0=0A Vin=18V, lo=0A mA
Current Io(off) | o5 [ 10 | o5 [ 10 | o5 [ 10 | o5 [ 10
‘ Conditions ViN=8V, lo=0A, Vc=0.4V ViN=12V, lo=0A, Vc=0.4V Vin=15V, 10=0A, Vc=0.4V Vin=18V, 10=0A, Vc=0.4V mA
Overcurrent Protection Is1 21 ‘ ‘ 241 ‘ ‘ 21 ‘ ‘ 21 ‘ ‘
Starting Current35 ‘ Conditions Vin=8V Vin=12V ViN=15V Vin=18V A
Control Voltage (Output ON) Ve. IH 20 2.0 20 20
Control Voltage (Output OFF) Ve. IL 038 038 0.8 038 v
Ve Control Current Ic. IH 20 20 20 20
Terminal* | (Output ON) [ Conditions Ve=27V HA
Control Current le. IL ‘ ‘ -0.3 I ‘ ‘ -0.3 I ‘ -0.3 I ‘ -0.3
(Output OFF) ‘ Conditions Ve=0.4V mA
*1: ViNmax) and lomax) are restricted by the relation Ppmax)=(VIN-Vo)elo=20(W).

: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 7.)

: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=1A.
: Output is ON even when output control terminal V¢ is open. Each input level is equivalent to LS-TTL level. Therefore, it can be driven directly by LS-TTLs.

1 These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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m External Dimensions (TO220F-5)

(unit : mm)

¢3.2:02 40002
10.0:02 ml ‘g_si 2
(=}
T 7] S
5 0] 'Y
T -
B
S)
©|
L= 1 b 5
~
; ‘Hzﬁ‘v
ot
0.05%15 /‘ *gg
0.858% @ | ‘
=S 3
. ‘ 0.458% ‘ N

‘ P1.7:07x4=6.8:7 l.(43)

8.2:07

Forming No. 1101

a. Part Number
b. Lot Number

Pin Assignment
@ GND

@ Ve

3 Vo

@ Sense

® VN

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 2.3g

SI-3000J
Tr

50

Protection

1
1Equivalent
Ito LS-TTL

VREF
MWy

D1 *p Co
i i "1 C1}>
I
ViN 1 J Vo Cz
O———=—=Ps
2.~ OPEN SI-3000J
+1 1_ O—2
DC Input zzZz Co DC Output
R i
- *
GND '----------oo- GND 2 D
O A O

: Output capacitor (47 to 100uF)

: Oscillation prevention capacitor
(Approx. C1: 47uF, C2: 0.33uF)
These capacitors are required if the input line contains inductance
or the wiring is long. Especially at low temperatures, tantalum
capacitors are recommended for C1 and Co.

: Protection diode
This diode is required for protection against reverse biasing of the
input and output. Sanken EU2Z is recommended.

m Ta-Pp Characteristics

25
- With Silicone Grease|
T pmgins . Heatsink: Aluminum
20l Infinite heatsink ! !
R
o L
o [
S 15, e}
.S 71 200x200x2mm (2.3°C/W)
‘a E
2 r
& . [ 100x100x2mm (5.2°C/W)
a 10;
5 [ 75x75x2mm (7.6°C/W)
e F
2
as
[ Without heatsink \
oL [ I ——

=30 0 25 50 75
Ambient Temperature Ta (°C)

100

Pp=lo*[VIN(mean)—Vo]
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1-1-1 Linear Regulator ICs

SI-3000ZFE Series

5-Terminal, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Taz25°C)
* Compact full-mold package (equivalent to Parameter Symbol Ratings Unit
TO220) DC Input Voltage VN 10 \Y%
« Output current: 3.0A Output Control Terminal Voltage V? 6 Vv
DC Output Current lo"! 3.0 A
¢ Low dropout voltage: Voir < 0.7V (at lo = 3.0A) . Diecinat Pt 20 (With infinite heatsink) W
« Low circuit current at output OFF: Iq (OFF) < 1uA O R Pp2 1.5 (Without heatsink, stand-alone operation) w
* Built-in overcurrent and thermal protection circuits Juncno_n Tempe_rature Ti —3010 +125 c
Operating Ambient Temperature Top —30 to +100 °C
Storage Temperature Tstg -30to +125 °C
mA pp lications Thermal Resistance (Junction to Case) Bic 5.0 °C/W
« Secondary stabilizd power supply (local Thermal Resistance (Junction to Ambient Air) O-a 66.7 (Without heatsink, stand-alone operation) °C/W
power supply)
m Recommended Operating Conditions
Parameter Symbol Ratings Unit
Input Voltage VIN 206" \Y%
Output Current lo Oto3 A
Operating Ambient Temperature Top (a) —20to +85 °C
Operating Junction Temperature Top () —20to +100 °C
Output Voltage Variable Range VoabJ 12t05 \
*1: VIN (max) and lo (max) are restricted by the relationship Pp = (Vin - Vo) x lo.
*2: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.
u EIeCtrlcaI Characterlstlcs (Ta=25°C, Vc = 2V unless otherwise specified)
Parameter Symbol SI-3011ZFE Unit
min. typ. max.
VapJ 1.078 1.100 1.122
Reference Voltage — v
‘ Conditions Vin=Vo+1V, lo=10mA
Line Regulation AvoLne ‘ ‘ 10 mV
| Conditions Vin=3.3 to 5V, lo=10mA (Vo=2.5V)
Load Regulation AVoLow ‘ ‘ 40 mV
‘ Conditions Vin=3.3V, lo=0 to 3A (Vo=2.5V)
Dropout Voltage Vore — ‘ ‘ 0.7 \"
[ Conditions 10=3A (V0=2.5V)
Quiescent Circuit Current la ‘ ! ‘ 15 mA
| Conditions ViN=Vo+1V, 10=0A, V=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ ! HA
| Conditions ViN=Vo+1V, V=0V
Temperature Coefficient AVo/ATa ‘ +0.3 ‘ mv/°C
of Output Voltage | Conditions Tj=0 to 100°C
Ripple Rejection RREJA - ‘ 60 ‘ dB
| Conditions ViN=Vo+1V, f=100 to 120Hz, l0=0.1A
Overcurrent Protection Starting Current™ Is1 32 ‘ ‘ A
4| | Conditions ViN=Vo+1V
Control Voltage (Output ON)"3 Ve, H 2 v
Control Voltage (Output OFF)"3 Ve, IL 0.8
Ve Control Current(Output ON) Ic, IH 100 LA
Terminal ‘ Conditions Ve=2.7V
Control Current(Output OFF) lc, IL -5 0 LA
[ Conditions Ve=0v

*1: Set the input voltage to 2.4V or higher when setting

the output voltage to 2.0V or lower.

*2: Is1 is specified at the 5% drop point of output voltage Vo under the Output Voltage parameter conditions.

*3: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*4: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage

42 | Ics




SI-3000ZFE Series

m External Dimensions (TO220F-5)

(unit : mm)
4.7
10.16*°% - 1 a5ar02
‘ L 07 a. Part Number
& /T\$ 4 s I b. Lot number
X 8 | 1 r c. Administer number
O T 3 [
5 v
& oy, © Pin Assignment
: 2762 - @ Ve
Ly = @ VIN
= ® GND
L @ Vo
T % ® ADJ
057 || 4.3°7
o 8.2°07 Plastic Mold Package Type
Flammability: UL94V-0
| Product Mass: Approx. 2.3g
12 4 5
m Typical Connection Diagram/Block Diagram
SI-3011ZFE
Cin: Input capacitor (Approx. 10uF)
VINJ\ This capacitor is required when the input line contains induc-
L 2 O tance or when the wiring is long.
l %IN Co: Output capacitor (47uF or higher)
The output voltage may oscillate if a low ESR type capacitor
REF| 7 (such as a ceramic capacitor) is used for the output capacitor
on in SI-3000ZF.
Ve g OFF,
g R1, R2: Output voltage setting resistors
The output voltage can be set by connecting R1 and R2 as
shown at left.
The recommended value for R2 is 10kQ or 11kQ.
R1= (Vo-Vaby) / (VAabJ/R2)
*: Insert R3 in case of setting Vo to Vo < 1.8V. The recom-
mended value for R3 is 10kQ.
m Ta-Pp Characteristics
25
L With Silicone Grease
r Heatsink: Aluminum
—20 [ With Infinite Heatsink
E |
e r
S "°[200:2002mm E.FCW)
8
B 4o[100x1002mm (5.2°CM)
[} F
5 L75x75xemm (7.6°CIW)
g T
2 [
o 57
L Without heatsink \
%05 0 25 50 75 100
Ambient Temperature Ta (°C)
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1-1-2 Switching Mode Regulator ICs

Application Note

m Heat Dissipation and Reliability

The reliability of an IC is highly dependent on its operating temperature.
Please be sure to apply silicone grease to the IC and to mount it to the
heatsink with a proper mounting torque.

Heatsink design should pay particular attention to ensuring sufficient heat
dissipation capacity.

In addition, please take into account the air convection in operation.

The reliability of discrete components such as capacitors and coils is
closely related to temperature. A high operating temperature may reduce
the service life. Exceeding the allowable temperature may burn the coils or
damage capacitors. It is important to make sure that the temperature of
output smoothing coils and input/output capacitors do not exceed their
allowable levels during operation. With an adequate derating for the coils,
minimig heat emission as far as possible. (For discrete components, refer
to the individual user manuals.)

m Internal Power Dissipation

® Mounting Torque

Pp can be obtained from the following formula.
* For the device with built-in flywheel diode:
(SI-8000L series)

Po=Voslo (190 _1)
nx

* For the device with external flywheel diode:
(SAl series, SI-8000E series,SI-8000S series, SI-8000SD series, Sl-
8000JD series, SI-8000JF series)

Po=Vorlo (190 _1)_veelo(1-YO )
nx VIN

Efficiency nx depends on the input/output conditions. Please refer to
the efficiency characteristics of the devices. (Posted on the Web site.)

Vo: Output voltage

VIN: Input voltage

lo : Output current

nx: Efficiency(%)

VF : Diode forward voltage

m Thermal Design

The maximum junction temperature Tjmax) given in the Absolute Maximum

Ratings is specific to each product type and must be strictly observed.

Thus, thermal design must consider the maximum power dissipation

Pp(max), which varies by the conditions of use, and the maximum ambient

temperature Ta(max).

To simplify thermal design, Ta-Pp characteristic graphs are provided herein.

Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Pp(max).

3. Look for the intersection point on the Ta-Pp characteristic graph and
determine the sie of the heatsink.

Although the heatsink sie is now obtained, in actual applications, 10-to-

20% derating factor is generally introduced. Moreover, the heat dissipation

capacity of a heatsink highly depends on how it is mounted. Thus, it is

recommended to measure the heatsink and case temperature in the actual

operating environment.

Please refer to the Ta-Pp characteristic graphs for respective product

types.

SI-8000E

SI-8000JF

S1-8000S 0.588 to 0.686[Nem] (6.0 to 7.0[kgfecm])
SI-8000TFE

SI-8000HFE

m Recommended Silicone Grease

e Shin-Etsu Chemical Co., Ltd.: G746

¢ GE Toshiba Silicones Co., Ltd.: YG-6260

¢ Dow Corning Toray Silicone Co., Ltd.: SC102

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

m Others

* Devices can not be operated in parallel connection aiming for a larger
current.
* Not applicable for the current boost or voltage step-up use.

m Rectifier Diodes for Power Supplies

To rectify the AC input using rectifier diodes in power supplies, please use
SANKEN rectifier diodes shown in the following list. (Please use a center-
tap or bridge configuration in using stand-alone type diodes.)

Series Name Diodes

. SJPM-F2 (Surface-Mount Stand-Alone Type,
A it VAM=200V,l0=1.0A)

SI-8000E Series AMO1Z (Axial Type,VAM=200V,lo=1.0A)

SI-8000GL Series
SI-8000JD Series
SI-8000JF Series RM10Z (Axial Type,VRM=200V,lo=1.5A)
SI-8000TM Series

SI-8000TFE Series

SI-8000S Series RMAZ (Axial Type,Vam=200V,10=3.0A) or
SI-8000SD Series RBV-402 (Bridge Type, VRmM=200V,l0=4.0A)
SI-8000W Series AMO1Z (Axial Type Vam=200V,lo=1.0A)

) RM4Z (Axial Type,VrRM=200V,l0=3.0A) or
SI-8011NVS Series RBV-402 (Bridge Type, VAM=200V,l0=4.0A)
SI-8400L Series AMO1Z (Axial Type Vam=200V,lo=1.0A)

SI-8500L Series
SI-8511NVS Series

RM10Z (Axial Type,VrRM=200V,lo=1.5A)

S cor RM4Z (Axial Type,VAm=200V,10=3.0A) or
PI-8000A Series RBV-402 (Bridge Type, VRM=200V,lo=4.0A)

STA810M Series RM10Z (Axial Type,Vam=200V,lo=1.5A)

RM4Z (Axial Type,Vau=200V,10=3.0A) or

SR S RBV-402 (Bridge Type, VAn=200V,lo=4.0A)

SI-8000HFE Series RBV-1506 (Bridge Type, VRM=600V,lo=15A)
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1-1-2 Switching Mode Regulator ICs

SYANRRSTCIAIEI Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mline up
 Surface-mount power package Part Number SAIO1 SAI02 SAI03 SAI06
« Output current: 0.4 to 0.5A Vo(V) 5.0 3.3 12.0 9.0
) o Io(A) 0.5 0.4
* High efficiency: 75 to 89%
* Requires only 4 discrete components . .
. . m Absolute Maximum Ratings
« Internally-adjusted phase correction and
output voltage Parameter Symbol Ratings Unit
e . DC Input Voltage Vi 35 \Y
 Built-in reference oscillator (60kH} = p;_ - ? P'N 075 W
'ower Dissipation D .
¢ Built-in overcurrent and thermal protection Junction Temperature Ti +125 °C
circuits Storage Temperature Tsig —40t0 +125 °C
Thermal Resistance(junction to case) Bic 20 °C/W
m Applications
* Power supplies for telecommunication
equipment
¢ Onboard local power supplies
m Recommended Operating Conditions
Ratings .
IPErEmEtEr B SAI01 SAl02 SAI03 SAI06 Uit
DC Input Voltage Range ViN 7 t0 33 5.3t028 15t0 33 12t0 33 \
Output Current Range lo 0to 0.5 0to 0.4 A
Operating Junction Temperature Range Tiop -30to +125 °C
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SAIlO1 SAI02 SAIO3 SAI06 Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Outout Vot Vo 4.80 5.00 5.20 3.17 3.30 343 11.40 12.00 12.60 855 9.00 9.45

AL [ Condions V=20V, 10=0.3A V=15V, 10=0.3A Vin=24V, 10=0.3A V=21V, I0=0.3A v
n s ] s s . :

Y ‘ Conditions ViN=20V, 10=0.3A Vin=15V, 10=0.3A Vin=24V, 10=0.3A Vin=21V, 10=0.3A °
Oscilation F f | e | | 60 ] | &0 ] | e |

R G [ Conditions V=20V, I0=0.3A V=15V, I0=0.3 Vin=24Y, Io=0.3A V=21V, I0=0.3A kHz
Line Reaulat AVoune o | 100 60 8 | 10 [ 130 | o | 10

0 gl [ Condions Vi=1010 30V, Io=0.3A Vine8 10 28V, 0=0.3 Vi=1810 30V, Io=0.3A Vi=1510 30V, Io=0.3A mv
Load Roaulat AVoLoap | 30 | @« | 20 | = | 0 | o | 50 | &

e [ Conditions Viv=20V,lo=0.1 10 0.4A VIv=15V,lo=0.1to 0.4A Viv=24V,lo=0.1 10 0.4A Viv21V, lo=0.1 10 0.4A mv
Te ure Coefficient of Output Voltage AVO/ATa 0.5 05 *15 1.0 mV/°C
Riople Reiecti RREJ 45 45 45 45

A [ Conditions =100 to 120Hz =100 to 120Hz 12100 to 120Hz =100 to 120Hz dB
Overcurrent Protection Is1 0.55 0.55 0.45 0.45
Starting Current \ Conditions ViN=10V ViN=8V Vin=18V ViN=15V A
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mExternal Dimensions (PS4)

SA| Series

(unit : mm)
. 25w
g Svos, | 1 == = a. Part Number
& “aND B \ B E e N8 . U b. Lot Number
B >~ ‘ 3‘5' @ Case Temperature Measuring Point
e ‘ 1422
3| «02 ) )
sl 3 68 36 Pin Assignment
805 40™ @ VN
6592 @ SWout
3 Vos
‘ e @ GND
g I 29
o'J \ 2
T f ‘E{ J Plastic Mold Package Type
3_oaoL’72 ' Flammability: UL94V-0
+0.3
10 0,63 Product Mass: Approx. 0.22g
mBlock Diagram m Typical Connection Diagram
@ < @ swour SIS 1o oy
;
oCP
SAl Vos
osCc Reset TSD D
Drive o GND 4 %,
w 100uF 4 SFPBS54 330uF
(Sanken)
Amp,?vw—( 3) Vos GND GND
ﬂ VREF
@
GND
m Ta-Pp Characteristics
100 Vo
0.8 Po=Voelo | ———1 | =VFelo 1_T
* Glass epoxy nx IN
0.71 board
. \ . ﬁStE?Zr;irZZ:ooling The efficiency depends on the input voltage and the output
206 current. Therefore, obtain the value from the efficiency graph
o
ﬂc- 05 and substitute the percentage in the formula above.
S
Zos \ Vo : Output volt
2 o : Output voltage
003 lo :Output current
g nx : Efficiency (%)
802 VF : Diode D1 forward voltage
0.1 SFPB54-0.3V
0
=0 0 25 50 75 100 125 Thermal design for D1 must be considered separately.
Ambient Temperature Ta (°C)
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1-1-2 Switching Mode Regulator ICs

SIRI0I0[0MVARST-TaTES I Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features m Absolute Maximum Ratings

* Surface-mount package (SOP8) Parameter Symbol Ratings Unit

« Output current: 0.6A DC Input Voltage VIN 35 \Y

. . o Power Dissipation Po 1 W

* High efficiency: 75 to 80% Junction Temperature T —30 to +125 °C
* Requires only 4 discrete components Storage Temperature Tsig —40 to +125 °C
* Internally-adjusted phase correction and [lermelics| flncionliolatiniCesd) Ot 22 C/W
Thermal Resistance (Junction to Ambient Air)*1 6-a 100 °C/W

output voltage adjustment performed internally

« Built-in reference oscillator (60kH} 1: Glass-epoxy board of 40 x 40mm (copper laminate area 4.3%)

¢ Built-in overcurrent and thermal protection
circuits

m Applications
* Power supplies for telecommunication equipment

¢ Onboard local power supplies

m Recommended Operating Conditions

Ratings
Parameter Symbol SI-8033W S1-8050W Unit
DC Input Voltage Range ViN 5.3t028 71033 Vv
Output Current Range lo 0t0 0.6 A
Operating Junction Temperature Range Tiop -30to +125 °C
m Electrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8033W SI-8050W Unit
min. typ. max. min. typ. max.
Vo 3.17 3.30 3.43 4.80 5.00 5.20

Quiput Voltage [ Conditions ViN=15V, 10=0.3A VIN=20V, 10=0.3A v

Efficiency 1_ | & | | % | %
| Conditions ViN=15V, 10=0.3A ViN=20V, 10=0.3A

- f | 60 | | 60 | W
Oscillation Frequency [Conditions Vin=15V, 0=0.3A Vin=20V, 0=0.3A ‘
, ! AVoune | 60 | 80 | 80 | 100 v

Line Regulation | Conditions VIN=8 to 28V, 0=0.3A VIN=10 to 30V, 10=0.3A "
_ AVoLomn | 20 | 30 | 30 | 40 v

Load Regulation [ Conditions ViN=15V, 10=01 to 0.4A VIN=20V, 10=01 to 0.4A "

Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 mV/°C
. o RREJ 45 45
Ripple Rejection [Conditions =100 to 120Hz =100 to 120Hz o
Overcurrent Protection Starting Is1 0.61 0.61 A
Current | Conditions Vin=15V Vin=20V
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SI1-8000W Series

m External Dimensions (SOP8)

(Unit : mm)
5.1204
127 0.1 0.15%34 . :
—1}1 04 o8| Pin Assignment
A A A 2 © v
8 7 6 5 % @ N.C
(3 SWout
g, ! @ Vos
O N “ ® GND
1 2 3 4 @ GND
H - @ GND
] 1.27 B GND
. 0.995max. ,b/é@
3|2 Plastic Mold Package Type
- 8 Flammability: UL94V-0
Eo1g % Product Mass: Approx. 0.1g
0.4:0" g
mBlock Diagram m Typical Connection Diagram
VIN @ {3) swour
ocP L1
Vin 1 ViN SWour 154 Vo
0sC Reset TSD 4
Drive SI-8000W  Vos
w C1 7 GND _‘_D‘ 7 Cz2
) 100uF 58 SJPB-D4 330uF
Amp. @ Vos (Sanken)
ﬂ Vrer GND O—s +—OGND
&)
GND
m Reference Data
Copper Laminate Area vs. Power Dissipation Copper Laminate Area vs. Thermal Resistance Gjra
Tj=100°C Area of PC board : 40 x 40mm 140 Area of PC board : 40 x 40mm
Ta=25°C T
1 — — Ta=s0°C LA
/ 120
g Ta=80°C g \
o 0.8 > o \\
¢ A ke ~ 100 S
c // -+ © N
S A ~ bl N
5 - %
2 0.6 — 3
& b s g0 ™
a L~ @ N
g 0.4 + 3 N
: ¢ I
e e=E T £ 60
0.2 —I=FFTTT 2
r =
0 4010 100 1000
10 100 1000 ) R
Copper Laminate Area (mm?) Copper Laminate Area (mm?)
(GND Terminal) (GND Terminal)
Ics | 49




1-1-2 Switching Mode Regulator ICs

SRV [ONIDRST-IaIISI Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
¢ Surface-mount package (TO263-5) Part Number SI-8033JD SI-8050JD SI-8090JD SI-8120JD
« Output current: 1.5A Vo(V) 33 50 9.0 120
Io(A) 15

 High efficiency: 77 to 88%

* Requires only 4 discrete components . .
a y P m Absolute Maximum Ratings
* Internally-adjusted phase correction and

output voltage Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 Vv
* Capable of downsiing a choke-coil due to IC's Output Current o 15 A
high switching frequency (125 kHx (Com- Power Dissibation’ Po 3 W When mounted on glass-epoxy board 40 x 40 mm (copper
pared with conventional Sanken devices) i area 100%)
* Built-in foldback-overcurrent and thermal Junction Temperature Ti +125 C
rotection circuits Storage Temperature Tstg —40 to +125 °C
p Thermal Resistance (Junction to Case) Bic 3 °C/W
* Output ON/OFF available (Circuit current at Thermal Resistance (Junction to a 333 ooy | When mounted on glass-epoxy board 40 x 40 mm (copper
output OFF: 200uA max) Ambient Air) h - area 100%)

« Soft start available by ON/OFF pin Conditions ~** Limited by thermal protection circuit
m Applications

* Power supplies for telecommunication equipment

¢ Onboard local power supplies, etc.

mRecommended Operating Conditions

Ratings
IPErEmEtEr Szt S1-8033JD S1-8050JD S1-8090JD S1-8120JD Unit ol
ViNt 5.3t0 40 7 to 40 11to 40 14 t0 40 lo=0to 1A
O I R Vinz 6.310 40 81040 121040 1510 40 v 10=0 to 1.5A
DC Output Current Range” lo Oto1.5 A VinzVo+3V
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range* Top -30to +125 °C
*: Limited by Ta—Pp characteristics
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI1-8033JD SI1-8050JD SI-8090JD SI-8120JD Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 3.234 3.30 3.366 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24
e [ Conditions Vin=15V, lo=0.5A VIN=20V, lo=0.5A ViN=21V, lo=0.5A ViN=24V, lo=0.5A v
Efficiency 1 - ‘ 7 ‘ ‘ g ‘ ‘ 8 ‘ ‘ s ‘ %
‘Condltlons Vin=15V, lo=0.5A VIN=20V, lo=0.5A ViN=21V, lo=0.5A ViN=24V, 10o=0.5A
- f | 125 ] | 125 ] | 125 ] | 125 ]
Oscillation Frequency [ Conditions VIN=15V, 10=0.5A VIN=20V, 10=0.5A ViN=21V, 10=0.5A ViN=24V, 10=0.5A kHz
. ] AVoune | 25 | 80 | 40 | 100 | 50 | 120 | e0 | 130
LI (=BT | Conditions Vin=8 to 30V, lo=0.5A Vin=10 to 30V, lo=0.5A Vin=15 to 30V, lo=0.5A Vin=18 to 30V, lo=0.5A mv
. AVoLoap | 10 | a0 | 10 | 40 | 10 | 40 | 10 | 40
L) [RgETeI [ Conditions Vin=15Y, 10=0.2 to 0.8A ViN=20V, 10=0.2 to 0.8A Vin=21V, 10=0.2 to 0.8A Vin=24Y, 10=0.2 to 0.8A mv
Temperature Coefficient of Output Voltage AVo/ATa +0.5 +0.5 +1.0 +1.0 mV/°C
Overcurrent Protection Is1 1.6 1.6 1.6 1.6
Starting Current [Conditions ViN=15V Vin=20V ViN=21V V=24V A
Low Level Voltage VssL 0.5 0.5 0.5 0.5 \
ON/OFF* Outflow Current Isst 100 100 100 100
L at Low Voltage | Conditions VssL=0V HA
2 [ 7 ] 7] 7] 7]
i - | Conditions Vin=15V, l0=0A ViN=20V, l0=0A Vin=21V, 10=0A ViN=24V, l0=0A mA
Quiescent Circuit Current - ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200
‘Conditions Vin=15V, Von/oFF=0.3V ViN=20V, VoN/oFF=0.3V ViN=21V, VoNn/oFF=0.3V ViN=24V, VoN/oFF=0.3V HA
*: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. SI-8000JD SI-8000JD S1-8000JD
The output is stopped by setting the voltage of this pin to VssL or lower.
ON/OFF-pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from Cs 5| ON/OFF TN/OFF 5 | ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the c3 c3
transistor if Cs capacitance is large.
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is T ;I/;
prohibited. e
Vout. ON/OFF Soft Start Soft Start

+Vout. ON/OFF
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S1-8000JD Series

m External Dimensions (TO263-5)

(Unit : mm)
Case Temperature Measurement Point 10.0%°2
s 9.90°2 o 80)
Y e
e [ppREE I I
. [ AT
.5 Dp®2 g @) /(2xR0.45) uy
2*:‘ . R aE Pin Assignment
s H n N _ @ SWour
H g — . ® GND
3 S (RO3) 2 @ Vos
® ON/OFF
087 Loge
k) 179%) (5%
3408 Plastic Mold Package Type
@) L3 Flammability: 94V-0
2-R03 Product Mass: Approx. 1.48g
10.0"%
mBlock Diagram m Typical Connection Diagram
L1
vn & ! Vin sw 12 ¢ ——0OVour
o S1-80000D V[’
PReg. |—>
5{ON/OFF | ¢ 777 |ONOFF GND LAFD 777 e
5 3 d
ON/OFF —_—
Soft p—
s«(;n 1 Cs
GNDO . GND
C1 : 50V/220uF
C2 : 25V/470uF
Cs : 10V/0.47uF (Only when using soft-start function)
L1 :100uH
Di : SJPB-H6 (Sanken)
m Reference Data
Copper Laminate Area on Glass Epoxy Board vs.
Thermal Resistance (Junction to Ambient Air) (Typical Value) Output Current vs. Power Dissipation (Typical)
T 55 26
5 \ 24
€ s g 22
2 With glass epoxy board of 40 x 40 mm 5 20
S2 T 18
ESAS % 16
et o 1.4
£ &0 212 40V
% \\ g 1.0 20V =
T 35 S 08—Vin8v
g€ T &£ 06 WL —
£ o =
0 200 400 600 800 1000 1200 1400 1600 1800 0.2
Copper Laminate Area (mm?) 0 0.2 0.4 0.6 0.8 1.0 12 1.4 16
Output Current lo (A)
m Ta-Pp Characteristics
35 ;
Copper Area 100 Vo
oy Pp=Vo:lo <— - > -VF-lo <1— —>
(8j-a : 33.3°C/W)
S 20140 mm nx VIN
S [emsrow
< 252000 o The efficiency depends on the input voltage and the output current. Therefore, obtain the value
% (‘ZJ'?O“ il from the efficiency graph and substitute the percentage in the formula above.
S 2 (sjia ?{;‘C/W)
3 \\ Vo : Output Voltage
315
2 N VIN: Input Voltage
: N\
s 1 \ lo : Output Current
[e]
o 05 nx : Efficiency (%)
' VF : D1 forward voltage
%% 3 s 75 100 125 0.4V(lo=2A)(SJPB-H6)
Ambient Temperature Ta (°C)
Thermal design for D1 must be considered separately.
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1-1-2 Switching Mode Regulator ICs

SI-8000TM Series

Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features

m Absolute Maximum Ratings

¢ Compact surface-mount package (TO252-5)

e Output current: 1.5 A

* High efficiency: 81% typ. (at Vo =5 V)
* Requires only 4 discrete components
 Built-in reference oscillator (300 kH}

 Built-in drooping-type-overcurrent and the
protection circuits

¢ Output ON/OFF available (circuit current at

output OFF: 200 A max)
* Soft start available by ON/OFF pin

m Applications
¢ Onboard local power supplies
* AV equipment
¢ OA equipment

rmal

Parameter Symbol | Ratings Unit Conditions

DC Input Voltage vw | 43 v

Power Dissipation Pp1 ‘ 1.06 W When mounted on glass-epoxy board (900 mm? copper area 4.3%)
Pp2 ‘ 1.65 When mounted on glass-epoxy board (900 mm? copper area 50%)

Junction Temperature” T »—30 to +150 °C

Storage Temperature Tstg L—4O to +150 °C

Thermal Resistance (Junction to Case) Bic l 6 °C/W

Thermal Resistance (Junction to y o ) .

i 6-a 95 C/W When mounted on glass-epoxy board (900 mm2 copper area 4.3%)

130°C.

*: This product has built-in thermal protection circuits that may operate when the junction temperature rises above

The recommended design for the junction temperature during operation is below 125°C.

mRecommended Operating Conditions

Ratings .
Parameter Symbol S1-8008TM Unit
Input Voltage Range ViN Vo+3*' to 40 \
Output Voltage Vo 0.8t024 Vv
Output Current Range lo Oto1.5 A
Operating Junction Temperature Range Tiop —20 to +125 °C
Operating Temperature Range Top —20 to +125 °C
*1: The minimum value of an input voltage range is the higher of 4.5V orVo+ 3 V.
m Electrical Characteristics (Ta=25°C)
Rating
Parameter Symbol SI-8008TM Unit
min. [ typ. [ max.
VADS 0.784 | 0.800 | 0.816
\
FEETEnEE VelizeE ‘ Conditions Vin=15V, lo=0.1A
Temperature Coefficient of AVADJ/AT ‘ 0.1 ‘ mV/°C
Reference Voltage ‘Conditions Vin=15V, lo=0.1A, Tc=0 to 100°C
) n \ 81 \ .
Efliciency ‘Conditions VIN=15V, lo=0.5A &
fo | 300 |
Oscillation Frequenc KH
Ry [Conditions ViN=15V, 1o=0.5A ?
80
Line Regulation AVoune — ‘ 60 ‘ mV
| Conditions ViIN=10 to 30V, lo=0.5A
Load Regulation AVoLoap - ‘ 10 ‘ 40 v
‘Condmons ViN=15V, 10=0.2 to 1.5A
Is 1.6 \ \
Overcurrent Protection Starting Current A
. ‘Conditions Vin=15V
Low Level Voltage | VssL 0.5
ON/OFF Pin*  Outflow Current | IssL 10 40
HA
at Low Voltage ‘ Conditions VssL=0V
lq | 6 |
mA
Quiescent Circuit Current ‘Condmons VIN=15V, lo=0A
lq (OFF) | 200 | 400 WA
‘ Conditions Vin=15V, Vss=0V
*:Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin. The
output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage can be changed SI-8000TM SI-8000TM SI-8000TM
with an open-collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the power 5|8S 5SS 5(8S
supply in the IC, so applying the external voltage is prohibited. If the pin is not used, leave it open.
T C3 C3
777 ;I/;
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF

52 | Ics




SI-8000TM Series

m External Dimensions (TO252-5) (Unit : mm)
6.601020
- 2301020 5.3420%
s.e():o'20 D 05610 (5.04)
o 5.34" .. |,0.50%
;O 1 1 R r» (1.50)
A0 N % F |
T
Pin Assignment
go g ® VN
ol & SEATING PLANE 8 @ Sw
S _ 0.00100.127 8 ® GND
o _ @ ADJ
Y Nes ® ss
L T §
I = \ =
i i 3 N} Plastic Mold Package Type
! S 01
| i\ ‘%/ ] Flammability: UL94V-0
MAX 0.70] ! .m\;éoﬂm Product Mass: Approx. 0.33 g
)
2.30°%
12 3 5
mBlock Diagram m Typical Connection Diagram
1 sw
Vin IN
SI-8008TM
1: ViN SW -
5 o2 SI-8000TM oy
555 Protection 220F ﬁ 3
Q Latch & ‘
ON/OFF Drive Cs
Soft Start ‘
GND O—e .
Thermal AD D)
Protection 4
Ci1 :220pF
C2 :470uF
Cs : 1uF (Only when using soft-start function)
GND J\j” L1 :47uF
3~ Di :SJPB-H6 (Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000SD Series

Surface Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
* Surface-mount package (TO263-5) Part Number S1-8033SD SI-8050SD
« Output current: 3.0A Vo (V) 33 5.0
* High efficiency: 79% typ. (SI-8033SD), 84% el 2
typ. (SI-8050SD) . .
* Requires only 4 discrete external components m Absolute Maximum Ratmgs
* Internally-adjusted phase correction and oG o :arameter Sy\r/nbm Rzgn?s it Eondiions
nput Voltage IN *
outlpu-t voltage ) Power Dissipation’2 Po 3 When mounted on glass-epoxy board 40 x 40 mm
* Built-in reference oscillator (60kH (copper area: 100%)
* Built-in overcurrent and thermal protection Junction Temperature T +125
circuits Storage Temperature Tetg —40to +125
Thermal Resistance (Junction to Case) Bic 3 °C/W
* Output ON/OFF available Thermal Resistance o 533 gy | When mounted on glass-epoxy board 40 x 40 mm
« Soft start available by S.S pin (Junction to Ambient Air) ra : (copper area: 100%)
*1: 35V for SI-8033SD
. . *2: Limited by thermal protection circuit.
m Applications
* Power supplies for telecommunication equipment
¢ Onboard local power supplies
mRecommended Operating Conditions
Ratings
Parameter Symbol S1-8033SD S1-8050SD Unit
DC Input Voltage Range VIN1 5.5t028 7 to 40 Vv
Output Current Range* lo 0to 3.0 A
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range* Top -30to +125 °C
*: Limited by Ta-Pp characteristics.
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI1-8033SD SI1-8050SD Unit
min. typ. max. min. typ. max.
Vo 3.17 3.3 3.43 4.8 5.0 5.2
Output Voltage [Conditions V=15V, Io=1A VIN=20V, Io=1A v
Efficiency 1 ‘ L ‘ ‘ 84 ‘ %
| Conditions Vin=15Y, lo=1A ViIN=20V, lo=1A o
o f | 60 | \ 60 \
Oscillation Frequency [Conditions V=15V, lo=1A VIN=20V, lo=1A khz
_ ! AVoune | 25 | 80 | 40 | 100
Line Regulation [Conditions Vin=8 10 28V, Io=1A VIN=10 1o 30V, lo=1A mv
. AVoLoap ‘ 10 ‘ 30 ‘ 10 ‘ 40
-oad Regulation [Conditions V=15V, 10=0.5 to 1.5A VIN=20V, 10=0.5 to 1.5A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 mV/°C
Overcurrent Protection Is1 3.1 3.1
Starting Current [ Conditions Vin=15V Vin=20V A
Low-Level Voltage VssL 0.2 0.2 \
Soft  I'5tflow Current at IssL 20 30 40 20 30 40
StartPin” | Low Voltage [ Conditions VssL=0.2V HA
* Pin 5 is a soft start pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. SI-8000SD SI-8000SD SI-8000SD
The output is stopped by setting the voltage of this pin to VssL or lower.
Soft-start pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from Cs 5| ON/OFF TN/OFF 5| ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the
transistor if Cs capacitance is large. c3 C3
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is T ;I/;
prohibited. 777
If this pin is not used, leave it open.
Vout. ON/OFF Soft start Soft start
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m External Dimensions (TO263-5)

Case temperature 02
measurement point 10.0 Pin Assignment
5 9.90°°2 o (8.0) -
ek o v
H K sros 13:08 El 1 ™ @ SWour
- A= . { ® GND
.5 Dp:02 ; i @) /(2xR0.45) ol @ Vos
o Y ik © 88
Sle o
"‘g o 0107 8 )
i ) ? Plastic Mold Package Type
El 7o 4 i
= Flammability: 94V-0
w010 % & ‘il IR Product Mass: Approx. 1.48g
0.88 ~ s (ROY) HE S A
R V|
0.8 |Lo.g®!
(1‘72025) (‘7:025) “ 7z025) “ 71025)

m Reference Data

11 i SWout

Copper Laminate Area on Glass Epoxy Board vs.
thermal resistance (junction to ambient air) (Typical Value)

f‘)2

Overcurrent
protection

55

With glass epoxy board of 40 x 40 mm

50

45

6j-a ("CIW)

40

N

35 —

—

Thermal resistance (junction to ambient air)

300

GND

200 400 600 800 1000 1200 1400 1600 1800
Copper Laminate Area (mm?)

L1

Vin 1 ViN SWour L’W‘OVOUT C1 : 50V/1000uF
" Cz : 50V/1000uF

SI-8000SD Ves Cs : 0.014F

ly when soft start function is used)
+ | ss  aND - 4 (only
¢ 5 |3 Ay Z© Lt : 150uH
f— D1 : SPB-G56 (Sanken)
3 Cs
GND O—s 1 OGND
Diode D1

* Be sure to use Schottky-barrier diode as D1.
If other diodes like fast recovery diodes are used, ICs may be destroyed because of the reverse voltage generated by the recovery voltage or ON
voltage.

Choke coil L1

« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

* As the overcurrent protection starting current is about 3.5 A, take care concerning heat radiation from the choke coil caused by magnetic saturation
due to overload or short-circuited load.

Capacitors C1, C2, and Cs

* As large ripple currents flow through C1 and Cz2, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use.
Especially when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures.
For C2, do not use a capacitor with an extremely low equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may
cause an abnormal oscillation.

* Csis a capacitor for soft start. Leave pin 5 open if the soft start function is not used.
This pin is pulled up with a pull-up resistor inside the ICs.

©To create the optimum operating conditions, place the components as close as possible to each other.

S1-8000SD Series

(Unit : mm)
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1-1-2 Switching Mode Regulator ICs

SPI-8000A Series

Surface Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Absolute Maximum Ratings

m Features (Ta=25°C)
* Surface-mount 16 pin package Parameter Symbol Ratings Unit
¢ Qutput current: 3.0A DC Input Voltage VIN 53 \Y
* High efficiency: 91% (at Vin = 10V, lo = 1A, Vo _Power Dissipation Po 2 24 w
=5V) Junction Temperature Ti +125 °C
« Capable of downsiing a choke-coil due to Sl0leds Te’T‘pera‘“.re : TS'? —4010 +125 °C
IC's high switching frequency (125kHy Thermal Resistance (junction to case) Bjc2 18 °C/W
(Compared with conventional Sanken devices) Thermal Resistance (junction to ambient air) 6-a2 50 °C/W
¢ The output-voltage-variable type can vary its *1: Limited due to thermal protection.
output voltage from 1V to 14V because of its *2: When mounted on glass-epoxy board 700cm? (copper laminate area 30.8cm2).
low reference voltage (Vref) of 1V.
* Wide Input Voltage Range (8 to 50V)
¢ Output ON/OFF available
¢ Built-in overcurrent and thermal protection
circuits
m Applications
¢ Onboard local power supplies
* OA equipment
 For stabiliation of the secondary-side output voltage of switching power supplies
mRecommended Operating Conditions
Ratings
Parameter Symbol SPI-8010A
DC Input Voltage Range VIN (8 or Vo+3)" to 50
Output Voltage Range Vo 1to 14
Output Current Range lo 0.02 to 3.0
Operating Junction Temperature Range Tiop -30to +125
Operating Temperature Range Top —-30 to +125
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
m Electrical Characteristics (Ta=25°C)
Rating
Parameter Symbol SPI-8010A (Variable type) Unit
min. typ. max.
Reference Volt Vapby 0.97 1.00 1.03
S [Conditions Vin=12V, lo=1A v
i Eff | 86 |
S [Conditions VIN=20V, Io=1A, Vo=5V %
oecillation B Fosc | 250 |
scillation Frequency \Conditions ViN=12V, lo=1A kHz
Line Requlati AVoLINE ‘ 20 ‘ 40
S — [Conditions Vin=10 to 30V, lo=1A mv
PN AVoLoap ‘ 10 ‘ 30
Sl gl [Conditions VIN=12V, 10=0.1 to 1.5A mv
Temperature Coefficient of AVADUAT . V/°C
Reference Voltage ADJATa 0.5 m
Overcurrent Protection Is 3.1
Starting Current ‘Conditions ViNe12V A
! 7
Quiescent Circuit Current ‘Co:ditions Vo2V, 1o20A mA
Circuit Gurrent at Output OFF lalor) | | 490
freult Gurrent at Qutpu ‘Conditions ViN=12V, Von/orF=0.3V HA
ERS Low Level Voltage VssL 0.5 \
—— Outflow Current at IssL 50 A
erminal | | ow Voltage [Conditions VssL=0V K
* Pin 4 is the CE/SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting
the voltage of this pin to VssL or lower. CE/SS-pin voltage can be changed with an open- SPI-8000A SPI-8000A SPI-8000A
collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from Ca flows into the ON/OFF control transistor. Therefore,
limit the current securely to protect the transistor if C3 capacitance is large. 4| CE/SS 4| CE/SS 4| CE/SS
The CE/SS pin is pulled up to the power supply in the IC, so applying the external voltage is ca c4
prohibited. T ;I/;
777
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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SPI-8000A Series

m External Dimensions (HSOP16)

(Unit : mm)
1+0.1/-0.05
(Heatsink thickness)
10.5£0.2
16 9
LARaaAn =
a[ 8010A ©
| I o
N sk le— [T °T | 3
)Y — U gy | 3
— = L -
@ o[ ] Q
¥ 1 ’ g
= <
2 i
o 3\
minR A,
E 010 Pin Assignment
12.240.2 1.AGND
(Gate remains: Not included in dimensions) 2N.C
3.DGND
(1) 4.CE/SS
5.Reg
1 8 6.N.C
REARARRAER S 7.5Wour
T 8.N.C
9.N.C
« 10.N.C
% 11.ViN
n
$ o ~ 12.B.S
= J
13.N.C
P S 14.Comp
16H H |:H H |:H H |:H 9 15.VRer
16.N.C
1.27+0.25 0.4+0.15/-0.05
mBlock Diagram
SPI-8010A
Vwo 777777
=6)
SWour
Vrer,
D
1V
GND 7-7|'7
0O
A\
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1-1-2 Switching Mode Regulator ICs

m Typical Connection Diagram

SPI-8010A

C1: 220uF/63V
C2: 470uF/25V
C3: 0.1uF

C4: 1000pF

c8 C5: 0.1uF

C6: 0.047F
C7: 0.1uF

C8: 0.1uF

C9: 6800pF
R1:47Q

L1: 47uH

D1: SPB-G56S
(Sanken)

Vin Vo

SPI-8010A

CE/SS
Reg Comp AGND

woot A LT TT

® ® * * —QO GND

C1 DGND Vrer

Diode D1

* Be sure to use a Schottky-barrier diode for D1. If other diodes like fast recovery diodes are used, ICs may be destroyed because of the reverse voltage
generated by the recovery voltage or ON voltage.

Choke coil L1

* If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

* As the overcurrent protection starting current is about 4.5A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.

Capacitors C1, C2

* As large ripple currents flow through C1 and C2, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use. Especially
when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures. For C2, do not use a capacitor with an extremely low
equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may cause an abnormal oscillation.

Resistors Rz, Rs

* Rz and Ra are the resistors to set the output voltage. Set their values so that IrRer becomes approx. 2mA. Obtain Rz and Rs values by the following formula:

Vour-VreF) _ (Vour—1) (Q),R3 = Veer _ 1 =

IREF 2x1078 IRer  2x1078

R2= (

500(Q)

©To create the optimum operating conditions, place the components as close as possible to each other.

m Ta-Pp Characteristics

800 < 100 > ( VO>
Po=Voelo| — —1 |-VFelo| 1—- ——
__2.50(6f-a41.7°C/W(30.8cm") X Vin
5‘; 6]-3.A7.6“C/‘W(8.64cm2) Note 1: The efficiency depends on the input voltage and the output cur-
n‘; 2.00 \ rent. Therefore, obtain the value from the efficiency graph and
-% 6j-a:62.5°C/W(0.84cm’) \\ substitute the percentage in the formula above.
.%1 50 \\\ Note 2: Thermal design for D1 must be considered separately.
(%]
2 1.00 \\& Vo : Output voltage
D%_ \\\ VIN : Input voltage
0.50 N lo : Output current
nx : Efficiency (%)
0 VF : Diode D1 forward voltage

=30 0 25 50 75 100 125

Ambient Temperature Ta (°C) SPB-G56S-+:0.4V(lo=2A)
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1-1-2 Switching Mode Regulator ICs

SIES{0[010] SSY-TaI=IS Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mLineup
* Compact full-mold package (equivalent to Part Number SI-8050E SI-8120E
TO220) Vo(V) o ™
« High efficiency: 80 to 88% loA) 0.6

* Requires only 4 discrete components
« Internally-adjusted phase correction and output B Absolute Maximum Ratings

voltage Parameter Symbol Ratings Unit
 Built-in reference oscillator (60kH} DC Input Voltage VIN 43 \Y
. g : o Po1 14(With infinite heatsink) w
zl:!:“;r; overcurrent and thermal protection IRE? DI Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Ti +125 °C
Storage Temperature Tstg —40 to +125 °C
mA p p lications Thermal Resistance(junction to case) Bic 7.0 °C/W
Thermal Resistance(junction to ambient air) B-a 66.7 °C/W
* Power supplies for telecommunication
equipment
¢ Onboard local power supplies
m Recommended Operating Conditions
Ratings
Parameter Symbol SI-8050E SI-8120E Unit
DC Input Voltage Range ViN 7 to 40 14 to0 40 \
Output Current Range lo 0t0 0.6 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +125 °C
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter SI-8050E SI-8120E Unit
Syitel min. typ. max. min. typ. max.
Vo 4.80 5.00 5.20 11.52 12.00 12.48
e [ Conditions ViN=20V, l0=0.3A ViN=24V, l0=0.3A v
Efficiency 0 - ‘ 80 ‘ ‘ 8 ‘ %
| Conditions ViN=20V, 10=0.3A ViN=24V, 10=0.3A
" f \ 60 \ \ 60 \
Oscillation Frequency [ Conditions VIN=20V, 10=0.3A VIN=24V, 10=0.3A khz
. ‘ AVoune | 80 | 100 | 100 \ 130
LI (=BT | conditions Vin=10 to 30V, o=0.3A ViN=17 to 30V, 0=0.3A mv
. AVoLoap | 30 | 40 | 70 | 95
Load Regulation | Conditions ViN=20V, 10=0.1 to 0.4A Vin=24V, 10=0.1 to 0.4A mv
Temperature Coefficient of Output Voltage AVo/ATa +0.5 +1.5 mvV/°C
Overcurrent Protection Starting Ist 0.61 0.61
Current [ Conditions V=10V VIN=17V A
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m External Dimensions (TO220F-5)

SI-8000E Series

(Unit : mm)
¢3.2%02 4.0%02
10.0*%% o 2.8"
| 3
| AN AW} g [ssamt
O O] "B |
o 1
W X
5
[ a ] e = a. Part Number
b 1] ~ b. Lot Number
@ w HZ.GtO"V
‘ - g Pin Assignment
T |BER D v
NN 09520 3 @ SWour
: 10 G
T (L 085282 @ | ® GND
! ! ‘ Y < ‘ 5| @ Vos
P «©
S ‘ 045732 | | = ® NC
LMM*” 3.9%07 .43 Plastic Mold Package Type
0.7
S om 8.2 Flammability: UL94V-0
Product Mass: Approx. 2.3g
Forming No. 1101
mBlock Diagram m Typical Connection Diagram
T 5V : 200puH
Vi @ (2) swour 9V,12V: 300uH
ocp VIN 1 CTTTTTTTTTT T T 12 L1 Vo
Reg. O_“_QVW SWout
i SI-8000E
+ ! D1
cZZ AKO0B 2
100pF ' Vos (Sanken) 330
| WF
: oY
' GND NC !
________ ;- Oy
GND GND
O
m Ta-Pp Characteristics
15 . 100 Vo
nfinite heatsink Wih Sicone Grease Po=Vo-lo <7 —1> —Vrlo <1— in >
- Heatsink: Aluminum nx IN
s | ]
€10 The efficiency depends on the input voltage and the output cur-
s t 1 rent. Therefore, obtain the value from the efficiency graph and
T T 1 substitute the percentage in the formula above.
o
gt ]
o | i Vo : Output voltage
bg 5[ | Vin : Input voltage
g L i lo : Output current
- Without heatsink 1 nx : Efficiency (%)
s 1 VF : Diode D1 forward voltage
0
=30 0 25 50 75 100 125 0.4V(AKO06)
Operating Ambient Temperature Ta (°C)
Thermal design for D1 must be considered separately.
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1-1-2 Switching Mode Regulator ICs

SIRI0I0[ONI SSTTAIEI Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
* Compact full-mold package (equivalent to Part Number S1-8015JF SI-8033JF SI-8050JF SI-8090JF SI-8120JF
TO220) Vo (V) 1.59* 33 5.0 9.0 12.0
* Output current: 1.5A 1o (A) 1.5
* High efficiency: 67 to 88% * VRer(V) for SI-8015JF

* Requires only 4 discrete components
* Internally-adjusted phase correction and

output voltage m Absolute Maximum Ratings

¢ Capable of downsie a choke-coil due to IC's Parameter Symbol Ratings Unit
high switching frequency (125kHx DC Input Voltage ViN 43 v
(Compared with conventional Sanken devices) o Pp1 16.6 (with infinite heatsink) w

- Power Dissipation - - -

* Built-in foldback-overcurrent and thermal Pp2 1.5 (without heatsink, standalone operation) w
protection circuits Junction Temperature Tj +125 °C

¢ Output ON/OFF available (circuit current at Storage Temperature Tsg —40to +125 °C
output OFF: 200pA max.) Thermal Resistance (Junction to Case) Bic 6.0 °C/W

* Soft start available by ON/OFF pin

m Applications
* Power supplies for telecommunication equipment
¢ Onboard local power supplies

mRecommended Operating Conditions

Ratings
I PEVETGEED Syt SI-8015JF* | SI-8033JF | SI-8050JF SI-8090JF | SI-8120F Wil el
DC Input Voltage Range ViN1 Vo+2 to 40 531040 7 to 40 11 to 40 14 to 40 \ lo=0to 1A
ViN2 Vo+3 to 40 6.3 to 40 8 to 40 12to 40 15to 40 \ lo=0 to 1.5A
Output Current Range lo Oto1.5 A VinzVo+3V
Operating Junction Temperature Range Tiop —30 to +125 °C
* SI-8015JF is a variable output voltage type. The variable output voltage range is from 2.5V to 24 V.
m Electrical Characteristics (Tez25°C)
Ratings
Parameter Symbol SI-8015JF SI-8033JF SI-8050JF SI-8090JF SI-8120JF Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
. Vo2 1558 | 1.59 | 1.622|3.234 | 3.30 | 3.366 | 490 | 5.00 | 510 | 882 | 9.00 | 9.18 | 11.76 | 12.00 | 12.24
Output Voltage™ — \%
‘ Conditions ViN=12V, lo=0.5A Vin=15V, lo=0.5A ViN=20V, lo=0.5A Vin=21V, lo=0.5A ViN=24V, lo=0.5A
I 1 ca [ 77 ] [ | [ e | [ | .
‘ Conditions Vin=12V, lo=0.5A Vin=15V, lo=0.5A ViN=20V, lo=0.5A Vin=21V, lo=0.5A ViN=24V, l0=0.5A °
o f | 125 | | 125 | | 125 | | 125 | | 125 |
Oscilltion Frequency [Conditions | V=12V, Io=05A | V=15V, 10=0.5A | V=20V, 10=0.5A | V=21V, lo=0.5A | Vm=24V, lo=0.5A kHz
_ _ AVoune | 25 [ a0 | 25 [ s0 | 40 [ 100 | 50 [ 120 | 60 [ 130
Line Regulation [ Conditions | Vin=8 10 30V, 10=0.5A | Vi=8 1030V, lo=1.0A | ViN=1010 30V, lo=1.0A | V=15 to 30V, Io=1.0A | Vin=18 to 30V, lo=1.0A mv
, AVoLoan | 10 ] =0 | 10 ] a0 | 10 | 40 | 10 | 40 | 10 ] 40
Load Regulation [ Conditions | Vin=12V, 10=0.2 0 0.8A | Vin=15V, 10=0.5 10 1.5A | Vin=20V, 10=05 1o 1.5A | ViN=21V, 10=0.5 to 1.5A | Vin=24V, 10=05 to 1.5A mv
e | pyoiaT, s 05 10 10 10 10 mv/°C
Overcurrent Protection Is1 1.6 1.6 1.6 1.6 1.6
Starting Current ‘ Conditions Vin=12V ViN=15V Vin=20V Vin=21V Vin=24V A
ON/OFE'S Low Level Voltage VssL 0.5 0.5 0.5 0.5 0.5 \
i Outflow Current IssL 100 100 100 100 100
Terminal| ot Low Votage | [ Conditions VssL=0V VssL=0V VssL=0V VssL=0V VssL=0V HA
: [ 7] [ 7] [ 7 ] 7] [ 7]
Quiescent Circuit [ Conditions [ vin=12V, lo=0A Vin=15V, 10=0A ViN=20V, l0=0A Vin=21V, l0=0A Vin=24V, 10=0A mA
Current laoFF) | | 200 | | 200 | | 200 | | 200 | | 200
‘ Conditions | ViN=12V, Vonorr=0.3V | ViNn=15V, Voniorr=0.3V | ViIN=20V, Voniorr=0.3V | ViN=21V, Vonorr=0.3V | ViNn=24V, VonorF=0.3V HA
*1: Reference voltage for SI-8015JF *3: Temperature Coefficient of Reference Voltage for SI-8015JF
*2: VRer for SI-8015JF *4: AVRer/ATa for SI-8015JF
*5: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected
fo this pin. o , , SI-8000JF SI-8000JF SI-8000JF
The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VssL or lower. ON/OFF-pin voltage can be changed with an open-collec-
tor drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, 5] ON/OFF TN/OFF 5] ON/OFF
the discharge current from Cs flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if Ca capacitance is large. The ON/OFF pin is pulled c3 Cc3
up to the power supply in the IC, so applying the external voltage is prohibited. If this pin is not T
used, leave it open. 7J7_ 7 ;I/;
Vout. ON/OFF Soft start Soft start
+Vout. ON/OFF
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m External Dimensions (TO220F-5)

SI-8000JF Series

(Unit : mm)
(p&zﬂ)z 40102
10.0102 © ‘2_8i .2
| 5
T T g S
© © ‘c'alg :
1% [ a. Part Number
~ o b. Lot Number
LE)'», c. Logo Mark
|
7 2
= Pin Assignment
,? ‘H&‘ @ VN
i gle @ SWour
T g 3® GND
‘ ‘ 4) Vos
gl i ~ 5 ON/OFF
I o
0.4578% )
| Plastic Mold Package Type
3.9:07 |.4.3) Flammability: UL94V-0
8.2%07 Product Mass: Approx. 2.3g
Forming No.1101
mBlock Diagram
SI-8015JF 8033JF, 8050JF, 8090JF, 8120JF
1(>VIN sw OUT{ 2 1(>VIN
5:ON/OFF 5:ON/OFF
O—] O—]
ONIOFF Latond ONIOFF Latond
Soft Soft
Start Start
m Typical Connection Diagram
SI-8015JF 8033JF, 8050JF, 8090JF, 8120JF
L1
vin O 1 ViN SwW 2 W O Vo vin O ! VIN sSw 24"_/66\;4OVOUT
4
SI-8015JF |, = Ce SI-8000JF Vs
VRerF
200F 777 |ONOFF GND L, = R2¢ 777 4700F ¢ 777 |ONOFF aND S 77 ce
'5 3 A '5 3 bi
—_ | REF —_
T TG
GNDO . OGND GND O . OGND
IRer shall be approx. 2mA.
C1: 50V/220uF C1: 50V/220uF
C2: 25V/470uF C2: 25V/470uF
Cs: 10V/0.47uF (Only when using soft-start function) Cs : 10V/0.47uF (Only when using soft-start function)
Ca4 : 6800pF L1 : 100uH
L1 : 100uH VouTe VRer x (R1+R2) Di : RK16 (Sanken)
Di : RK16 (Sanken) - R2
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1-1-2 Switching Mode Regulator ICs

m Features

IR0V [0 RN =IST-TAIER Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

* Compact full-mold package (equivalent to

TO220)
e QOutput current: 1.5 A

* High efficiency: 81% typ. (at Vo =5 V)
* Requires only 4 discrete components

* Built-in reference oscillator (300 kH

* Built-in dropping-type-overcurrent and thermal

protection circuits

¢ Output ON/OFF available (circuit current at

output OFF: 200uA typ.)

* Soft start available by ON/OFF pin

m Applications

¢ Onboard local power supplies

* AV equipment
¢ OA equipment

mlLineup
Part Number SI-8008TFE SI-8050TFE
Vo (V) Variable (0.8 to 24) 5
lo (A) 15
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
DC Input Voltage ViN 43 Vv
PD1-1 17.8 (with infinite heatsink) Limited by thermal protection, Timax=150°C
o Pp1-2 14.2 (with infinite heatsink) Timax=125°C
Power Dissipation - w — -
Pp2-1 2.15 (without heat sink, standalone operation) Limited by thermal protection, Timax=150°C
Pp2-2 1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* Ti -30t0+150 °C
Storage Temperature Tstg -4010 +150 °C
Thermal Resi (Junction to Case) Bic 7 °C/W
Thermal Resistance (Junction to Ambient Air) B-a 58 °C/W

*: This product has built-in thermal protection circuits that may operate when the junction temperature rises above 130°C.
The recommended design for the junction temperature during operation is below 125°C.

mRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8008TFE SI-8050TFE Unit
Input Voltage Range VIN Vo+3'" to 40 810 40 \%
Output Voltage Range Vo 0.8t0 24 5.0 \
Output Current Range lo Oto1.5 A
Operating Junction Temperature Range Tiop —20to +125 °C
Operating Temperature Range Top —20 to +125 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo+ 3 V.
m Electrical Characteristics (Te25°C)
Ratings Ratings
Parameter Symbol SI-8008TFE SI-8050TFE Unit
min. typ. max. min. typ. max.
T Vo 4.90 5.00 5.10
PIILRLEL (Vany) 0.784 0.800 0.816 v
(Reference Voltage)
| Conditions ViN=15V, lo=0.1A ViN=15V, lo=0.1A
+
Temperature Coefficient of Output Voltage AVo/AT 0.5 .
(Temperature Coefficient of Reference Voltage) (AVREF/AT) 0.1 mv/°C
‘ Conditions ViN=15V, lo=0.1A, Tc=0 to 100°C ViN=15V, 1o=0.1A, Tc=0 to 100°C
Efficiency n — ‘ 81 ‘ 81 ‘ %
‘ Conditions VIN=15V, lo=0.5A Vin=15V, lo=0.5A
Oscillation Frequency fo ‘ 300 ‘ ‘ 300 ‘ kHz
| Conditions Vin=15V, lo=0.5A Vin=15Y, o=0.5A
AV
Line Regulation OLINE — ‘ 60 ‘ 80 ‘ €0 ‘ 80 mV
‘ Conditions Vin=10 to 30V, lo=0.5A ViN=10 to 30V, lo=0.5A
AV 1 1 4
Load Regulation OLOAD — ‘ 0 ‘ 40 ‘ 0 ‘ 0 mV
‘ Conditions VIN=15V, 10=0.2 to 1.5A ViN=15V, 10=0.2 to 1.5A
Overcurrent Protection Is 1.6 ‘ ‘ 1.6 ‘ ‘ A
Starting Current \ Conditions ViN=15V Vin=15V
Low Level Voltage | VssL 0.5 0.5 Vv
ON/OFF Pin* | Outflow Current at | IssL 10 40 10 40 A
Low Voltage [ Conditions VssL=0V VssL=0V "
7 e | e ] "
o Ry | Conditions Vin=15V, lo=0A ViN=15V, lo=0A
lq(oFF) | 200 | 400 | 200 | 400 A
‘ Conditions VIN=15V, Vss=0V Vin=15V, Vss=0V H
*:Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this
pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an open-collector SI-8000TFE SI-8000TFE SI-8000TFE
drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, the
discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the cur-
rent securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the 5|SS SES 5|SS
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,
leave it open. ;I/; c3 ;I/; cs3
Vo.ON/OFF Soft start Soft start
+Vo.ON/OFF
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SI-8000TFE Series

m External Dimensions (TO220F-5) (Unit : mm)
4'7t0.2
10.16*°% i 254102
K 0.7
Fi
& | I <
— 1 'w o I - _
S || a. Part Number
@ \@ S | b. Lot Number
N~
@ c. Administer Number
& 2
{B %0,
2762 | _ Pin Assignment
- ; @ VN
‘ - v I N @ sw
l] < ® GND
) @ ADJ
0.5 R-end ‘q ® SS
+0.6 tl’)'
_Apl.77" o ~ Plastic Mold Package Type
(Measured at the tip) ~ 0.5% || 4.3%7 Flammability: UL94V-0
02 T ! .
9.6 8.0t07 Product Mass: Approx. 2.3g
1 é 3 4 5
mBlock Diagram m Typical Connection Diagram
Vin IN sw
SI-8008TFE
14 Vin swWo i, SI-8000TFE
O 1 Q ADJ
> Overcurrent Ci SS  GND
5:8S Protection 2204F 5 ‘3
C Latch &
ON/OFF Drive Cs
Soft Start GNDO—e I
Thermal
Protection )4
C1:220uF
C2: 470uF
Cs :1uF (Only when using soft-start function)
GNZUJ: L1 :47uH

Di : SFPB-66 (Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000GL Series

Compact, Separate Excitation Step-down Switching Mode Regulator ICs

m Features m Absolute Maximum Ratings
* DIP 8 pin package Parameter Symbol Ratings Unit
¢ Output current: 1.5A DC Input Voltage ViN 53 \Y
« High efficiency: 86% (at ViN = 20V, lo = 1A, Vo Power Dissipation Po™! 1 w
=5V) Junction Temperature T +125 °C
¢ Capable of downsie a choke-coil due to IC's Storage Temperature Tstg —40 to +125 °C
high switching frequency (250kH} (Com- Thermal Resistance (junction to case) Orc 28 °C/W
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) B-a 100 °C/W
* The output-voltage-variable type can vary its *1: Limited by thermal protection.
output voltage from 1V to 14V because of its
low reference voltage (Vref) of 1V.
* Wide Input Voltage Range (8 to 50V)
¢ Output ON/OFF available
 Built-in overcurrent protection and thermal
protection circuits
m Applications
* Onboard local power supplies
* OA equipment
* For stabiliation of the secondary-side output voltage of switching power supplies
m Recommended Operating Conditions
Ratings
Parameter Symbol SI-8010GL
DC Input Voltage Range VIN (8 or Vo+3)" to 50
Output Voltage Range Vo 1to 14
Output Current Range lo 0.02to0 1.5
Operating Junction Temperature Range Tiop -30to +125
Operating Temperature Range Top —-30 to +125
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8010GL (Variable type) Unit
min. typ. max.
Reference Voltage VREFA - 0.97 1.00 1.03 \%
‘Condltlons ViN=12V, lo=1A
i Eff | 86 | o
S [ Conditions VIN=20V, lo=1A, Vo=5V °
Oscillation Fi Fose ‘ 250 ‘ KkH
LD Ry [Conditions V=12V, lo=1A i
T — AVoLNE ‘ 20 ‘ 40 v
DAL ‘Conditions Vin=10 to 30V, lo=1A m
Load Reaulai AVoLoap | 10 | 30 v
R | Conditions VIN=12V, 10=0.1 to 1.5A m
Temperature Coefficient +0.5 mV/°C
of Reference Voltage AVrer/ATa e
Overcurrent Protection Is 1.6
Starting Current ‘Conditions ViN=12V A
) o g ‘ 7 ‘

Quiescent Circuit Current ‘Conditions Vine12V, 1020A mA
Circuit Current at Output OFF lorr) | | 400 A
freuit Lurrent at Qutpu ‘Conditions ViN=12V, Vonorr=0.3V H

. Low Level Voltage VssL 0.5 Vv
CE/SS - |
el Terminal Outflow ssL 50 LA
Current at Low Voltage ‘ Conditions VssL.=0V
*: Pin 2 is the CE/SS pin. Soft start at power on can be performed with a capacitor
connected to this pin.The output can also be turned ON/OFF with this pin. The output is
stopped by setting the voltage of this pin to VssL or lower. CE/SS-pin voltage can be S1-8000GL SI-8000GL SI-8000GL
changed with an open-collector drive circuit of a transistor.
When using bloth the soft-start and ON/OFE functions toget.he.r, the discharge current 5| cE/SS > [cE/Ss >[ cE/SS
from Ca4 flows into the ON/OFF control transistor. Therefore, limit the current securely to
protect the transistor if Cs capacitance is large. The CE/SS pin is pulled up to the power c4 C4
supply in the IC, so applying the external voltage is prohibited. T l
777
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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SI-8000GL Series

m External Dimensions (DIP8)

(Unit: mm)
o
i
8 7 6 5 Py
| I s S o N o |
a
>5K o]
o]
| N R IS [ N R |
1 2 3 4
9.4+0.3
i Lo % % Pin Assignment
o - 15193 < K 1.GND
T 2. CE/SS
[ 3. Reg
4. SWout
O 5.VIN
0.25%9; 6.B.S
7. Comp
8. VREF
254 0°M5°
0.89 TYP
mBlock Diagram m Ta-Pp Characteristics
-] 2
SI-80106L 18 Pp=Vo e lo <ﬂ -1 > —VFe Io<1— £>
o nx VIN
Vin =1
% 14 Note 1: The efficiency depends on the input volt-
e 12 age and the output current. Therefore, ob-
Bs 2 Br100°C tain the value from the efficiency graph and
:i‘, 08 substitute the percentage in the formula
|, % O'R above.
i Hi Note 2: Thermal design for D1 must be considered
SWoy o o4 separately.
02
. 0 Vo : Output voltage
= - /-\ombienztsTempsgraturgs'l'a (“(13[;0 1 ViN: Input VOItage
W lo : Output current
i nx : Efficiency
GND VF : Diode D1 forward voltage
RK16:--0.4V(lo=1A)
m Typical Connection Diagram
SI-8010GL
C1: 220uF/63V C8: 0.1uF
C2: 470uF/25V C9: 6800pF
0 —— C3: 0.14F R1: 47Q
o ™ sieotoaL "9 ov C4: 1000pF L1: 47H
C5: 0.1uF D1: RK16
—e) C6: 0.047uF (Sanken)
| A C7:0.14F
T T
GNDO—6— 66— . . . . . OGND Ro= (Vour-VreF) _ (Vour-1) (@), R3 = Vrer _ 1 2500(Q)
) IREF 2x10-3 lrRer  2x1072
Diode D1
* Be sure to use a Schottky-barrier diode as D1. If other diodes like fast recovery diodes are used, IC may be destroyed because of the reverse voltage generated
by the recovery voltage or ON voltage.
Choke coil L1
« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.
* As the overcurrent protection starting current is approx. 2.5 A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.
Capacitor C1, C2
* As large ripple currents flow through C1 and Cz2, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use. Especially
when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures. For C2, do not use a capacitor with an extremely low
equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may cause an abnormal oscillation.
Resistors Rz, Rs
* R2 and Ras are the resistors to set the output voltage. Set their values so that IrRer becomes approx. 2 mA. Obtain Rz and Rs values by the following formula above.
* To create the optimum operating conditions, place the components as close as possible to each other.
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1-1-2 Switching Mode Regulator ICs

SIRS{O[0IOISISTEIAIS Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
* Compact full-mold package (equivalent to Part Number SI-8033S SI-8050S SI-8090S SI-8120S SI-8150S
TO220) Vo(V) 3.3 5.0 9.0 12.0 15.0
 Output current: 3.0A lo(A) 3.0
* High efficiency: 79 to 91% . .
. . |
* Requires only 4 discrete components Absolute Maximum Ratlngs
* Internally-adjusted phase correction and output oG o :arameter Sy\:nbOI Ra‘:;;gs UC"
nput Voltage IN
voltage
9 B Dissipati Pp1 18(With infinite heatsink) W
* Built-in reference oscillator (60kHz ower Lissipation Po2 1.5(Without heatsink, stand-alone operation) w
* Built-in overcurrent and thermal protection Junction Temperature Ti +125 °c
circuits Storage Temperature Tstg —40to +125 °C
e o SW Terminal Applied Reverse Voltage Vsw -1 Vv
* Built-in soft start circuit (Output ON/OFF Thermal Resistance(junction to case) i< 5.5 °C/W
available)
*35V for SI-8033S
m Applications
* Power supplies for telecommunication
equipment
¢ Onboard local power supplies
mRecommended Operating Conditions
Ratings .
IPEVEIE Syiia! SI-80335 SI-8050S SI-8090S SI-8120S SI-8150S Ul
DC Input Voltage Range ViN 5.5t028 7 to 40 12 to 40 15t0 40 18 to 40 \
Output Current Range lo 0to 3.0 A
Operating Junction Temperature Range Tiop -30to +125 °C
m Electrical Characteristics (Ta25°C)
Ratings
Parameter Symbol S1-8033S SI-8050S S1-8090S SI-8120S S1-8150S Unit
min. typ. max. | min. typ. max. | min. typ. max. | min. typ. max. | min. typ. max.
S1-80008*! 317 | 330 | 343 | 480 | 500 | 520 | 855 | 900 | 945 | 1150 | 1200 | 1250 | 1425 | 1500 | 1575
Output Voltage §1-80008$ Vo 3234 | 330 | 3366 | 490 | 500 | 510 — —_— — Y%
‘ Conditions Vin=15V, lo=1.0A Vin=20V, lo=1.0A Vin=21V, lo=1.0A ViN=24V, lo=1.0A Vin=25V, lo=1.0A
i n | | a4 | | s | 0 | o
i [ conditons V=15V, o=1.0A V=20V, o=1.0A V=21V, o=1.0A V=24V, lo=1.0A Vin=25V, Io=1.0A %
Osailation F f | 60 | | 60 | | 60 | | 60 | | 60 |
el Py [ Condions VH=15Y, o=1.0A ViN=20, lo=1.0A V=21, o=1.0A V=24V, Io=1.0A V=25V, o=1.0A kHz
Lino Roaula AVoune | 5 [ = | w0 [ 100 | 50 | 120 | s [ 130 | e | 10
i [ Conditions Viv=8 10 28V, Io=1 0A Viv=10 to 30V, Io=".0A Vin=1510 30V, Io=1.0A Viv=18 {0 30V, lo="1.0A V=21 {0 30V, Io=1.0A mv
Load Reaulai AVoLoa | 10 ] 2 | 0 ] % | 10 [ @ 10 | 40 10 | 4
R [ Condiions | Vw16V lo=05 to .58 Viv=200,lo=05 10 .6A V21V, lo=05 0 154 V=24, lo=05 0 1.5A Vo250, 10=05 0 154 mv
UTEEND CEEilEAR AVO/ATa 105 105 10 1.0 10 mv/°C
Output Voltage
Overcurrent Protection Is1 31 341 31 341 31
Starting Current Conditions V=15V V=20V V=21V Vin-24V V=25V A

*1: “S” may be printed to the right of the marking (except SI-8090S, SI-8120S, SI-8150S).
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S1-8000S Series

m External Dimensions (TO220F-5)

(Unit : mm)
¢B.2:02 4.0°02
10.0%2 " 287
“ : °lN [ a. Part Number
{ I b. Lot Number
: c. Logo Mark
i g Pin Assignment
‘__.&‘ ® VN
%i BER @ SWour
g ® GND
o] ” | R @ Vos
0.45;?7?1 | e ® S.8
3.9%07 (4.3)
82107 Plastic Mold Package Type
Flammability: UL94V-0
Forming No. 1101 Product Mass: Approx. 2.3g
mBlock Diagram
VIN 1(1\ : 2 SWout
4 Vos
O
5 S.S. 3 GND
m Typical Connection Diagram
T, b Vo
SWouTO_'
SI-8000S |4 Ciz : 10004F
' A D1 +
' Ce L1 :150uH
Vosiy | D1 : RK46(Sanken)
S.S GND 34
05" 57
GND
O
m Ta-Pp Characteristics
100 Vo
20 ‘ Pp=Voelo <— —1> —VFelo <1— )
Infinite heatsink With Silicone Grease nx VIN
— Heatsink: Aluminum The efficiency depends on the input voltage and the output current.
g1 200x200x2mm Therefore, obtain the value from the efficiency graph and substi-
oy NPXcRetly h in the formula ab
= ‘ tute the percentage in the formula above.
'% 100x100x2mm
S10[ (5.2°CW) Vo : Output voltage
(%]
O [575omm VIN : Input voltage
& | (7.6°CW) :
<, N lo Ou.tp.ut current
o ‘ \\ nx : Efficiency (%)
Without heatsink \ VF : Diode D1 forward voltage
o \ I — 0.5V(RK46)
25 0 25 50 75 100 125
Operating Ambient Temperature Ta (°C) . .
Thermal design for D1 must be considered separately.
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1-1-2 Switching Mode Regulator ICs

RIReI0[0[0] ST SISYETATET] Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
* Compact full-mold package (equivalent to Part Number SI-8008HFE SI-8050HFE
TO220) Vo (V) Variable (0.8 to 15) 5
e QOutput current: 5.5 A lo (A) 5.5

* High efficiency: 83% typ. (at Vo =5 V)

* Requires only 4 discrete components

« Built-in reference oscillator (150 kHx m Absolute Maximum Ratings
* Built-in drooping-type-overcurrent and thermal Parameter Symbol Ratings Unit Conditions
protection circuits DC Input Voltage Vin 4 v
e Lo Pp1- 25 (with infinite heatsink Limited by th | protection, Timax=150°C
 Built-in soft start circuit (Output ON/OFF ot (Wf mfme easm Imited by therma protection, 1
. N Pp1-2 20 (with infinite heatsink) Timax=125°C
available) Power Dissipation - - - w — N
Pp2-1 2.15 (without heat sink, standalone operation) Limited by thermal protection, Timax=150°C
Pp2-2 1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* Ti +150 °C
Storage Temperature Tstg -4010 +150 °C
mApp lications Thermal Resistance (Junction to Case) Bic 5 °C/W
. Thermal Resistance (Junction to Ambient Air) Bia 58 °C/W
¢ Onboard local power supplies

AV equipment *: This product has built-in thermal protection circuits that may operate when the junction temperature rises above 130°C.
The recommended design for the junction temperature during operation is below 125°C.

mRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8008HFE SI-8050HFE Unit
Input Voltage Range VIN Vo+3'" to 40 810 40 \%
Output Voltage Range Vo 0.8t0 24 5.0 \Y
Output Current Range lo 0to55 A
Operating Junction Temperature Range Tiop —-30to +125 °C
Operating Temperature Range Top —30 to +125 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo+ 3 V.
mElectrical Characteristics (Te=25°C)
Ratings Ratings
Parameter Symbol SI-8008HFE (at Vo = 5 V) SI-8050HFE Unit
min. typ. max. min. typ. max.
Vo 4.90 5.00 5.10
SRS (Vany) 0.784 0.800 0.816 v
(Reference Voltage)
‘ Conditions VIN=15V, lo=1A ViN=15V, lo=1A
+
Temperature Coefficient of Output Voltage AVo/AT 0.5 .
(Temperature Coefficient of Reference Voltage) (AVaoy/AT) 0.1 mv/°C
‘ Conditions ViN=15V, lo=1A, Tc=0 to 100°C ViN=15V, lo=1A, Tc=0 to 100°C
Efficiency L | e | | 8| %
| Conditions ViN=15V, lo=3A Vin=15V, lo=3A
Oscillation Frequency fo ‘ 150 ‘ ‘ 150 ‘ KHz
| Conditions Vin=15V, lo=3A ViN=15V, lo=3A
AV
Line Regulation OLINE — ‘ 60 ‘ ‘ 60 ‘ 80 mV
‘ Conditions ViN=10 to 30V, lo=3A Vin=10 to 30V, [o=3A
AV
Load Regulation OLoAD — ‘ 20 ‘ 50 ‘ 20 ‘ 50 mV
| Conditions Vin=15V, 10=0.2 to 3A ViN=15V, 10=0.2 to 3A
Overcurrent Protection Is 5.6 ‘ ‘ 5.6 ‘ ‘ A
Starting Current | Conditions ViN=15V Vin=15V
Low Level Voltage | VssL 0.5 0.5 \
ON/OFF Pin* | Outflow Current at | Isst 10 30 10 30 A
Low Voltage ‘ Conditions VssL=0V VssL=0V H
l 6 | \ 6 | mA
Quiescent Circuit Current ‘ Conditions VIN=15V, lo=0A VIN=15V, [o=0A
lq(oFF) | 200 | 400 | 200 | 400 A
[ Conditions ViN=15V, Vss=0V ViN=15V, Vss=0V H
*:Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this
pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an open-collector SI-8000HFE SI-8000HFE SI-8000HFE
drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, the

discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the cur-
rent securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the 5|SS TS 5|8S
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,

leave it open. T C3 ;I/; Cc3
77 7J7'

Vout. ON/OFF Soft start Soft start
+Vout. ON/OFF
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SI-8000HFE Series

m External Dimensions (TO220F-5) (Unit: mm)
4.7t02
10.16*°2 i 254202
k. 0.7
i
< P |
[Te] ‘o
©
r © I a. Part Number
iB o b. Lot Number
b@e 0 c. Administer Number
P,
+0.2
N > Pin Assignment
‘ = @ VN
T/ N @ sSw
0.8 3® GND
i s . @ ADJ (Vos for SI-8050HFE)
LA -0-0.05 = % @ SS
@
4xp1.70° <
(Measured at the tip)  0.5:37 || 4.3507 Plastic Mold Package Type
962 T . Flammability: UL94V-0
8.2 Product Mass: Approx. 2.3g
12345
mBlock Diagram
: SI-8008HFE : SI-8050HFE
11 Vin Sw 1IN SW o
© r 1 o? © 1 1 o
M—D Overcurrent M—p Overcurrent
5533 Protection 5§ON/OFF Protection
O Latch & Latch &
ON/OFF Drive g’\g%’:’:n Drive
Soft Start ot sta
Thermal
Error Amp.
= =
GND Voltage GND
30 30
m Typical Connection Diagram
Vin 1 5 ¢ 2 L Vour ViN 1 ) A L Vout
c1zz’ ==ca Di Fc2 cizzt=ca Di "2
& -
D D
SI-8008HFE SI-8050HFE
c3 c3
- o - 4
% ps
C1: 1500uF
Cz: 1000uF
Cs :1uF (Only when using soft-start function)
C4 :4.7uF (RPER11H475K5 (Murata Manufacturing) recommended)
L1 :100uH
Di : FMB-G16L (Sanken)
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1-1-2 Switching Mode Regulator ICs

SIE{ONNANAVASI Surface-Mount, Synchronous Rectifier Step-down Switching Mode Regulator Control ICs

m Features m Absolute Maximum Ratings (Taz25°C)
* Surface-mount package (TSSOP24) Parameter Symbol Ratings Unit
« High efficiency due to synchronous rectifica- Control-System DC Input Voltage Veo 7 v

tion: 93% (at ViN = 5V, lo = 1A, Vo = 2.5V) RelinpUiyorage Vin % v
. . Boost Block Input Voltage VH 30 \
¢ Capable of downsie a choke-coil due to IC's EN Terminal Input Voltage Ven Voo v
high switching frequency (125kHzyp, On PWRGD Terminal Applied Voltage VPwRED 7 v
Time Control). (Compared with conventional Junction Temperature Ti +150 °c
Sanken devices) Storage Temperature Tstg —40 to +150 °C
* Low reference voltage (Vrer) of 1.1V. The
output voltage is variable from 1.1V to 6V.
* High-speed response to a load
* Compatible with low ESR capacitors
* Soft start and output ON/OFF available
¢ Built-in overcurrent protection circuit
« PWRGD function to indicate the output voltage
status
* High precision reference voltage: 1.1V = 1.2%

m Applications
* Power supplies for notebook PCs and mobile devices
¢ Onboard local power supplies
* OA equipment
 For stabiliation of the secondary-side output voltage of switching power supplies

mRecommended Operating Conditions

Parameter Symbol Ratings Unit

Control System Input Voltage Range Vce 45t05.5 Vv
Input Voltage Range VIN 3t0 18 \
Output Voltage Range Vo 11t06 \
Operating Temperature Range Top —20 to +85 °C

m Electrical Characteristics (Ta = 25°C unless otherwise specified)

Ratings . ”
Parameter Symbol " Unit Conditions
min. typ. max.

Dynamic Output Voltage Vo -1.2% 141 +1.2% \ ViN=5V, Vcc=5V, VSNS connected to VO, lo=0A
Characteristics | Temperature Coefficient of Output Voltage AVo/AT +0.03 mV/°C Vin=5V, Vce=5V, VSNS connected to VO, lo=0A, Ta=0 to 85°C

Circuit Current (Vcc Terminal) lop 6 mA Vce=5V, EN=H, FADJ:open

Circuit Circuit Current (ViN Terminal) lop 1 mA Vin=5V, EN=H

Current Standby Current 1 (Vcc Terminal) Ist1 100 HA Vce=5V, EN=L
Standby Current 2 (Vi Terminal) Istd2 50 HA ViN=5V, EN=L

Undervoltage | UVLO Operating Voltage 1 (Vcc Terminal) Vuviot 3.7 4.4 \ ViN=5V

Lockout UVLO Operating Voltage 2 (Vin Terminal) Vuvio2 25 2.9 \ Vce=5V
On Time Ton 2 us Vce=5V, Vin=5V, Vo=2.5V

On Time Minimum Off Time Toff 1 us Vce=5V

Control REF Terminal Voltage Vret 11 1.2 1.3 \% Vce=5V
REF Terminal Source Current Iref 100 HA Vce=5V

High Side On Resistance (high side) RonHH 5.5 Q VH-VLIN=5V
Drive On Resistance (low side) RonHL 5.5 Q VH-VLIN=5V
Low Side On Resistance (high side) RonLH 5.5 Q Vce=5V
Drive On Resistance (low side) RonLL 55 Q Vee=5V
Bootstrap Bootstrap Voltage VH-VLIN 4.5 5 5.5 \%

Current for Current Limit Detection liim 90 100 110 HA Vce=5V, Vin=5V
Soft Start Terminal Current Iss +20 LA Vce=5V
EN Low Level Voltage Veelo 0 0.8 \ Vce=5V
EN High Level Voltage Veei 24 Vce \ Vce=5V
Protection EN Bias Level Current ICE 5 HA Vce=5V, EN=5V
System PWRGD Good Voltage (high side) Vsens 1.32 \Y Vce=5V
PWRGD Good Voltage (low side) Vsens 0.88 \Y Vce=5V
PWRGD Low Output Voltage Vpwrgd 0.4 \ Vce=5V, Ipwrgd=120uA
PWRGD Terminal Current lpwrgd 120 LA Vee=5V, Vpwrgd=0.4V
PWRGD Leakage Current lpwrgd 5 HA Vpwrgd=5V
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SI-8011NVS

m External Dimensions (TSSOP24) (Unit : mm)
e o5 as
.
AAAAARAAAAAE ; ‘
T e
0375 TYP 065 N M“’
02fl reg
2y 3 g
= ) E Plastic Mold Package Type
Emﬂmm Flammability: UL94V-0
- ¢ o Product Mass: Approx. 1.369
§ | —1=looE[s] E
mBlock Diagram (Pin Assignment)
j%l O Wn
T ! T l O v
(ENON 4(EN Gate Driver E
L : OFF OFF Clamp Yo
Syngmnﬁ[ N
(Logic)
POWER_GOOD
(T ﬁggp PWRGD
\_ ‘Switching
7'7|'7 || ConstantOn
Time Cont.
JL
5 ]
o o R FADJ FSET 7SS SKIP
(s:oe: 403&&33»’:?;?0"?? T l(fuen ﬁﬁ“’sﬂ?ﬁ“&we
m Typical Connection Diagram
MOS FET Q1, Q2
W 1 ‘OOFVW * Be sure to use logic type MOS FET as Q1 and Q2.
Veo:5v O l’ o If you use a normal power MOS FET type, the ON resistance may not drop to a
! satisfactory level due to a shortage of Vas. This may deteriorate the efficiency
D2 SFPLS2 C7i0kF A1 i and cause overheating.
1T 5mQ H
Diode D1
- * Be sure to use a Schottky-barrier diode for D1.
e o 24 fat If other diodes like fast recovery diodes are used, IC may be destroyed because
, » L1 :10uH of the reverse voltage generated by the recovery voltage or ON voltage.
DRVH LIN LN O Vo Choke coil L1
3w DR |22 Sk oy aggﬁ * |f the winding resistance of the choke coil is too high, the efficiency may drop
Al oo 121|100 j SFPU73 below the rated value.
o I co s 2 cs:aTur 7  Take care concerning heat radiation from the choke coil caused by magnetic
014 FI 10002 ISEN Ve L saturation due to overload or short-circuit load.
LT el LOSDACT %7 R3: 200 Capacitor C1, C2
gy OO v L8 il * As large ripple currents flow through C1 and Cz, use high-frequency and low-
4: - Cszz‘zc},p_g'” Veo impedance capacitors aiming for switching-mode-power-supply use. Especially
v i I Rt s — o 30 when the impedance of Cz is high, the switching waveform may become abnor-
A7 zﬁz‘k‘;‘i ij—g v EaL mal at low temperatures. For Cz, do not use a capacitor with an extremely low
“”g ‘ 10 puron w118 SKIP I OfiF equi\l/)alent s?ries ;«Iesi_stance (ESR) such as a ceramic capacitor, which may cause
PWRGD an abnormal oscillation.
ik REF FADJ 14 . ) -
12 1 * To create the optimum operating conditions, place the components as close as
B N possible to each other.
RE : 200k0 R11:100kQ
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1-1-2 Switching Mode Regulator ICs

SIEYNANAVASE Surface-Mount, Synchronous Rectifier Step-down Switching Mode Regulator Control ICs

m Features m Absolute Maximum Ratings (Taz25°C)
* Surface-mount package (TSSOP24) Parameter Symbol Ratings Unit
« High efficiency due to synchronous rectifica- Control-System DC Input Voltage Voo ’ v
tion: 92% (at Vin = 5V, lo = 1A, Vo = 2.5V) DC Input Voltage Vin 25 v
Boost Block Input Voltage VH 30 \
» Capable of downsie a choke-coil due to IC's EN Terminal Input Voltage Ven Voo v
high switching frequency (400kHzyp, On PWRGD Terminal Applied Voltage VPwRED 7 v
Time Control). (Compared with conventional Junction Temperature T +150 °C
Sanken devices) Storage Temperature Tstg —40 to +150 °C

* Low reference voltage (Vref) of 1.1V. The
output voltage is variable from 1.1V to 6V.

* High-speed response to a load
* Compatible with low ESR capacitors
* Soft start and output ON/OFF available

« Built-in overcurrent and output-overvoltage
protection circuits

« PWRGD function to indicate the output voltage
status

* High precision reference voltage: 1.1V + 1.2%

m Applications
* Power supplies for notebook PCs and mobile devices
¢ Onboard local power supplies
* OA equipment

* For stabiliation of the secondary-side output voltage of switching power supplies

m Recommended Operating Conditions

Parameter Symbol Ratings Unit
Control System Input Voltage Range Vce 45t05.5 \
Input Voltage Range ViN 3t0 18 \
Output Voltage Range Vo 11t06 Vv
Operating Temperature Range Top —20 to +85 °C

mElectrical Characteristics

(Ta=25°C unless otherwise specified)

Ratings . »
Parameter Symbol " Unit Conditions
min. typ. max.
Dynamic Output Voltage Vo -1.2% 1.1 +1.2% \ Vin=5V, Vce=5V, VSNS connected to VO, lo=0A
Characteristics | Temperature Coefficient of Output Voltage AVO/AT +0.03 mv/°C Vin=5V, Voo=5V, VSNS connected to VO, l0=0A, Ta=0 to 85°C
Circuit Current (Vcc Terminal) lop 6 mA Vce=5V, EN=H, FADJ:open
Circuit Circuit Current (Vin Terminal) lop 1 mA ViN=5V, EN=H
Current Standby Current 1 (Vcc Terminal) Ista1 100 HA Vee=5V, EN=L
Standby Current 2 (ViN Terminal) Istd2 50 HA ViN=5V, EN=L
Undervoltage | UVLO Operating Voltage 1 (Vcc Terminal) Vuviot 3.7 4.45 \ ViN=5V
Lockout UVLO Operating Voltage 2 (Vin Terminal) Vuvio2 25 2.9 \% Vee=5V
On Time Ton 1.27 us Vece=5V, ViIN=5V, Vo=2.5V
On Time Minimum Off Time Toft 0.7 us Vce=5V
Control REF Terminal Voltage Vret 1.1 1.2 1.3 \% Vee=5V
REF Terminal Source Current Iref 100 HA Vce=5V
High Side On Resistance (high side) RonHH 5.5 Q VH-VLIN=5V
Drive On Resistance (low side) RonHL 55 Q VH-VLIN=5V
Low Side On Resistance (high side) RonLH 5.5 Q Vce=5V
Drive On Resistance (low side) RonLL 55 Q Vee=5V
Bootstrap Bootstrap Voltage VH-VLIN 4.5 5 55 \
Current for Current Limit Detection liim 90 100 110 LA Vee=5V, Vin=5V
Soft Start Terminal Current Iss +20 LA Vce=5V
EN Low Level Voltage Veelo 0 0.8 \ Vee=5V
EN High Level Voltage Veehi 2.4 Vce \% Vce=5V
Protection EN Bias Level Current ICE 5 HA Vce=5V, EN=5V
System PWRGD Good Voltage (high side) Vsens 1.32 \ Vce=5V
PWRGD Good Voltage (low side) Vsens 0.88 \ Vce=5V
PWRGD Low Output Voltage Vpwrgd 0.4 \ Vce=5V, Ipwrgd=120uA
PWRGD Terminal Current lpwrgd 120 HA Vce=5V, Vpwrgd=0.4V
PWRGD Leakage Current lpwrgd 5 HA Vpwrgd=5V
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SI-8511NVS

m External Dimensions (TSSOP24) (Unit : mm)

2.0Mirror surface
Depth 0.02100.08

HARAARAAGAHAR T

24 13

1.0@Mirror surface
Depth 0.0210 0.08

5.6040.1
76:02
©4)

1.90

1 12

IREELLERREL

0375 TYP 0.65

022:83;

[b]

7.8040.1

7.9:02

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 1.36g

=g
R/}

3 {=0.08[s]

0104005 _,

L 45V
PRE REG [~ Vpreg
EN
(H on ——2 Gate Driver i Q =
L :OFF OFF Clamp Yo
Synchronous ¢
Cont L .
(Logic)
POWER_GOOD
(H GOOD  PWRGD
L:NG
\_ Swiching
|| ConstantOn
Time Cont.
JL
GND, 7_|7_7
oo e FADS FSET S5 5K
pen : Change Frequency — 9
( pen : Skip Mode:
Short : 400KHDperation —— 717(L No Sip Mode

m Typical Connection Diagram

MOS FET Q1, Q2

Lo OVin

R 1 1 10uF * Be sure to use logic type MOS FET as Q1 and Q2.
Veo:5V O ]; If you use a normal power MOS FET type, the ON resistance may not drop to a
XL[ e satisfactory level due to a shortage of Vas. This may deteriorate the efficiency
D2 : SFPL52 C7:0.14F A1 h .
't o E and cause overheating.
‘ Bt Diode D1
1 2 h ot * Be sure to use a Schottky-barrier diode for D1.
% wr L1 10uH If other diodes like fast recovery diodes are used, IC may be destroyed because
2 orun un 1224 +-OVo of the reverse voltage generated by the recovery voltage or ON voltage.
3 22 Q2. ;| c2
. h o fo H Tormura| | 30K Choke coil L1
I i PGND ‘ * If the winding resistance of the choke coil is too high, the efficiency may drop
o 265 oo b2 s Veez |2 below the rated value.
: I FT ¢ » Take care concerning heat radiation from the choke coil caused by magnetic
1
B ‘”N SLES1INVS oS saturation due to overload or short-circuit load.
GND Veel
‘E . . Capacitor C1, C2
Veo ato o . * As large ripple currents flow through C1 and C2, use high-frequency and low-
4;‘:9% cae] 1] " EN impedance capacitors suitable for switching mode power supplies. Especially
O 10 [ owren P when the impedance of Cz is high, the switching waveform may become abnor-
PWRGD 1 e oo mal at low temperatures. For C2, do not use a capacitor with an extremely low
» N equivalent series resistance (ESR) such as a ceramic capacitor, which may cause
—ne NC = an abnormal oscillation.
RE : 200k0 R11: 100k * To create the optimum operating conditions, place the components as close as
possible to each other.
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1-1-2 Switching Mode Regulator ICs

m Features

¢ Qutput current: 1.5A
 High efficiency: TYP83% (STA811M)

« Built-in flywheel diode (schottky-barrier diode)

SYPARNEOL Y IRSTTAT-I Separate Excitation Switching Mode Regulator ICs with Flywheel Diode

mlLineup
Part Number Output Voltage (V)
STA811M 6.5

* Requires only 3 discrete components: output

coil, input and output capacitors

* Phase correction and output voltage
adjustment performed internally

« Built-in reference oscillator (125kH}

¢ Built-in foldback-overcurrent and thermal

protection circuits

¢ Built-in ON/OFF circuit (soft start available)

m Applications
* Power supplies for telecommunication
equipment
¢ Onboard local power supplies
* OA equipment

* For stabiliation of the secondary-side output

voltage of switching power supplies

m Absolute Maximum Ratings™

Output voltage: 2.5V, 3.3V, 5V, 9V, 12V and adjustable types are projected.

Parameter Symbol Ratings Unit
DC Input Voltage VIN 43 \
Output Current lo 1.5 A
Power Dissipation®® Pp1 18.2 (With infinite heatsink) w
Pp2 2.7 (Without heatsink, stand-alone operation) w
Junction Temperature Ti +125 °C
Storage Temperature Tstg —40to +125 °C
Thermal Resistance (junction to case) Bjc 5.5 °C/W
Thermal Resistance (junction to ambient air) Oj-a 37 °C/W

*1: Absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or normal

operations.
*2: Limited by thermal protection.

mRecommended Operating Conditions™

Ratings
Parameter Symbol STA811M Unit Conditions
min. max.
VINd 8.5 9.5 \ lo=0to 1A
DC Input Voltage Range Vinz 95 40 v 10=0 o 1.5A
Output Current Range™ lo 0 1.5 A VIN 2 9.5V
Operating Junction Temperature Range Tiop -30 +125 °C
Operating Temperature Range™ Top -30 +80 °C
*1: Recommended operating conditions show operating conditions required for normal circuit function described in the electrical characteristics.
These conditions must be followed in actual use.
*2: Limited by Ta-Pp characteristics.
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol STA811M Unit
min. typ. max.
Vo 6.37 6.5 6.63
Output Voltage [Conditions Vin=28Y, lo=1A v
Efficiency™ 1 — ‘ 8 ‘ %
| Conditions ViN=28V, lo=1A
o fo | 125 |
Oscillation Frequency ‘Conditions V=28V, lo=1A kHz
] _ Viine | 40 | 100
Line Regulation | Conditions Vin=10 to 30V, lo=1A mv
] Vioad | 10 | 40
Load Regulation [Conditions VN=28V, 10=02 to 1A mv
Temperature Coefficient of Output Voltage AVO/AT +0.5 mV/°C
Overcurrent Protection Is 1.6
Starting Current ‘Conditions ViN=28V A
Low Level Voltage VssL 0.5 \
ON/C_)FF,Q Outflow Current IssL 100
Terminal® | at Low Voltage [Conditions VssL=0V HA
Quiescent Circuit lg ‘ 7 ‘
Current 1 | Conditions Vin=28Y, lo=0A mA
Quiescent Circuit lq(OFF) ‘ ‘ 200
Current 2 ‘Conditions Vin=28V, Vonorr=0.3A HA
*1: Efficiency is calculated from the following formula.
n (%) =210 x 100 STA811M STA811M STA811M
*2: Pin 7 is the ON/OFF pin. Soft start at power on can be performed by connecting a
capacitor to this pin. The output can also be turned ON/OFF with this pin. The output is
stoppped by settinpg the voltag'?e of this pin to VssL or lower. ON/OFF-pinpvoItage carr: be 7| ON/OFF TN/OFF 7| ON/OFF
changed with an open-collector drive gircuit of a transistor. When usir?g both the soft-start Cs Cs
and ON/OFF functions together, the discharge current from Cs flows into the ON/OFF
control transistor. Therefore, limit the current securely to protect the transistor if C3 T l
capacitance is large. The ON/OFF pin is pulled up to the power supply in the IC, so 777
applying the external voltage is prohibited. If this pin is not used, leave it open. Vo. ON/OEF Soft start Soft start
+Vo. ON/OFF
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STA810M Series

m External Dimensions (SIP8 [STA 8Pin]) (Unit : mm)
‘ o
o[ ] .
< SK il g
S 2 . | 1.2:01
: . [ STA811M y _ Pemeedar
NI =
[REND]—s ‘ ‘
102 A g 102 Pin Assignment
N 1.15:92 A q 0.55'2
7xP2.5410.1=17.78 s 4 4,307 @ SWour
(Measured at the root) Hm @ GND
the tij
C1.5:08 20.15203 e 3 VN
@ N.C
0
o ﬂ L 07 07 ® Vos
M @ ON/OFF
1 2 3 4 5 6 7 8 Plan View @ GND
mBlock Diagram
i STA811M
Vin 35 Vin Vour
1ON/OFF > '
o
ON/OFF
T a1
o tart :
| :
: Th | :
| Q
___________________ T
m Typical Connection Diagram m Thermal Derating
U 20 ! Without Insulating Sh
i o ; ithout Insul atlng eet
Vin 3.Vin 1.8W A O vour 18 With Infinte Heatsink With S_ilicone Grease
STA81 1 M 6.Vos g 16 Heatsink: Aiminum
2GND [—— \D, 14 \\
v 7.0N/OFF 5,8.GND n o \
Ci Z/Z C: g 12 \
3
.%10 100x100%2mm (11.5°C/W) N 100
CS—J__ I o m— N Po = Vo-lo | ——-1
ano O—e ° O &ND a ‘ X
O 6 [50x50x2mm (17.9°C/W)—TN
5 N
C1: 220 UF/50V o 4 25x502mm Vo : Output voltage
Ce: 470 pF/25V 2 F2 B (25CW) VIN : Input voltage
Cs: 0.47 F/10V (Only when using soft start function) 0 Without Heatsink (S7°C/W, ‘ lo : Otuput current
Ls: 100 gH 25 0 25 50 75 100 125 nx : Efficiency (%)
’ Ambient Temperature Ta (°C)
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1-1-2 Switching Mode Regulator ICs

SYPARPACL Y IRSTIAT-I Separate Excitation Switching Mode Regulator ICs with Flywheel Diode

m Features
¢ Output current: 3A
« High efficiency: TYP 83% (STA821M)

* Built-in flywheel diode (Schottky-barrier diode)
* Requires only 3 discrete components: output

coil, input and output capacitors

* Phase correction and output voltage
adjustment performed internally

* Built-in reference oscillator (110kH}

* Built-in foldback-overcurrent and thermal
protection circuits

* Built-in ON/OFF circuit (soft start available)

m Applications

* Power supplies for telecommunication
equipment

¢ On-board local power supplies
¢ OA equipment

* For stabiliation of the secondary-side output

voltage of switching power supplies

mlLineup
Part Number Output Voltage (V)
STA821M 5

m Absolute Maximum Ratings™

Output voltage: 3.3V, 9V, 12V; adjustable types currently being planned

Parameter Symbol Ratings Unit
DC Input Voltage VIN 31 \
Output Current lo 3 A
Power Dissipation®® Pp1 18.2 (With infinite heatsink) w
Pp2 2.7 (Without heatsink, stand-alone operation) w
Junction Temperature Ti +125 °C
Storage Temperature Tstg —40 to +125 °C
Thermal Resistance (Junction to Case) Bic 5.5 °C/W
Thermal Resistance (Junction to Ambient Air) Bi-a 37 °C/W

*1: The absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or

normal operations.
*2: Limited by thermal protection.

mRecommended Operating Conditions™

Ratings
Parameter Symbol STA821M Unit
min max.
DC Input Voltage Range VIN 7 30 Vv
Output Current Range™ lo 0 3 A
Operating Junction Temperature Range Tiop -30 +125 °C
Ambient Temperature Range Top -30 +80 °C

*1: The recommended operating conditions show the operating conditions required for the normal circuit function described in the electrical characteristics. These conditions must be

followed in actual use.
*2: Limited by Ta-Pp characteristics.

m Electrical Characteristics

(Ta=25°C)
Ratings
Parameter Symbol STA821M Unit
min. typ. max.
Vo 4.8 5.0 5.2
Output Voltage [ Conditions ViN=20V, lo=1A v
o n 83 o
Eiftteney ‘ Conditions ‘ ViN=20V, lo=1A ‘ e
o fo | 110 | WH
Osllation Frequency [Conditions VIN=20V, Io=1A i
Line Regulation VLme_ - ‘ 40 ‘ 100 mV
| Conditions Vin=10 to 30V, lo=1A
Load Regulation VLoad, - ‘ 10 ‘ 40 mv
‘ Conditions ViN=20V, lo=0.5 to 1.5A
Temperature Coefficient of Output Voltage AVo/AT +0.5 mV/°C
Overcurrent Protection Starting Is 3.1 A
Current | Conditions Vin=20V
Low Level Voltage VssL 0.2 \%
'?e'\rlr/rﬁ:;? Outflow Current IssL 15 25 35 LA
at Low Voltage ‘ Conditions VssL=0.2V
lg 4
Quiescent Circuit Current [ Conditions V=20V, 1o=0A HA
*1: Efficiency is calculated from the following formula.
%) = —2° % 100
ViNIin STA821M STA821M STA821M
*2: Pin 7 is the ON/OFF pin. Soft start at power on can be performed by connecting a
capacitor to this pin. The output can also be turned ON/OFF with this pin. The output is
stopped by setting the voltage of this pin to VssL or lower. ON/OFF-pin voltage can be 7 | ON/OFF TN/QFF 7 | ON/OFF
changed with an open-collector drive circuit of a transistor. When using both the soft-start
and ON/OFF functions together, the discharge current from Cs flows into the ON/OFF Cs Cs
control transistor. Therefore, limit the current securely to protect the transistor if C3 T
capacitance is large. The ON/OFF pin is pulled up to the power supply in the IC, so 7J7- 777
applying the external voltage is prohibited. If this pin is not used, leave it open. Vo. ON/OFE Soft start Soft start
+Vo. ON/OFF
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m External Dimensions (SIP8 [STA 8Pin])

STA820M Series

(Unit : mm)
‘ 02 ‘
S .
< SK E
] a7 i
- . L STA821M A (Measurod at
i =
! Pin Assignment
g p
02 & » » SWour
LI - & e ffaosszi @ GND
7xP2.5410.1=(17.78) 3 437 a
(Measured at the root) T Measured at 3 ViN
the tij
1 20,158 o P) ® N.C
® GND
&/
B
i o o @ ON/OFF
— » ® GND
t
1 2 3 4 5 6 7 8 Plan View
mBlock Diagram

STAB21M

Vin
+ B L !
Ci ! Internal Overcurrent

1 Power Supply Protection
! Di
'
'
! Latch &
! Driver
'
\ Oscillator
|

71

>
Comparator Protectio

m Typical Connection Diagram

m Ta-Pp Characteristics

L1
Vin av 15w [——N——0O vor
STA821M  6ves
2GND [—
N 7.ON/OFF 5,8.GND .
C1 //7 Ca

Cs
a0 O—e .

C1 : 1000uF/50V

C2 : 1000uF/25V

Cs :0.47uF/10V(only when the soft start function is used)
L1 :100uH

O &Np

20
With Infinite He‘atsink Without Insulating Sheet
18 With Silicone Grease
\ Heatsink: Aluminum
16

AN

-
N

/

Power Dissipation Pb (W)

0 [700x100%2mm (11.5°C/W) \\
1
8 ‘ AN
6 F50x50x2mm (17.9°C/W) \\
4 25x50x2mm
5 i S (25°Cw)
Without }‘-1eatsink (‘37°C/W) N ‘
0
25 0 25 50 75 100 125

Ambient Temperature Ta (°C)

Po = Vo-lo 100 -1
nx

Vo : Output voltage
VIN : Input voltage

lo :Output current
nx : Efficiency (%)
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1-1-2 Switching Mode Regulator ICs

SRS 0[] WkS1ST0[0] MESTTAIN Separate Excitation Switching Mode Regulator ICs with Coil

m Features mlLineup
« Switching ICs/Coil combined type Part Number SI-8401L SI-8402L SI-8403L SI-8501L SI-8502L SI-8503L SI-8504L
« Requires only 2 discrete components Vo(V) 5.0 12.0 3.3 5.0 12.0 3.3 9.0
¢ Low switching noise =) 95 o4 95 1.0
* No heatsink required
¢ Built-in overcurrent and thermal protection m Absolute Maximum Rati ngs
circuits
e - Ratings
 Built-in soft start circuit (Output ON/OFF Parameter Symbol Sl S Unit
available)...SI-8500L Series DG Input Voltage Vin 5 v
Power Dissipation Pp 1.25 | 3 w
n Applications Junction Temperature T +100 °C
Storage Temperature Tstg —25 to +85 °C
* Telephone power supplies
¢ Onboard local power supplies
m Recommended Operating Conditions
Ratings .
D — SHEL S1-8401L SI-8402L SI-8403L Sl
DC Input Voltage Range ViN 7 t0 33 15t0 33 5.3t033 \
Output Current Range lo 0to 0.5 0to 0.4 0to 0.5 A
Operating Temperature Range Top —20 to +85 °C
Ratings .
Parameter Symbol SI-8501L SI-8502L S1-8503L S1-8504L —
DC Input Voltage Range ViN 7 t0 33 15t0 33 5.3t033 121033 \
Output Current Range lo 0to 1.0 A
Operating Temperature Range Top —20 to +85 °C
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8401L SI-8402L SI1-8403L Unit
min. typ. max. min. typ. max. min. typ. max.
Vo 480 5.00 5.20 11.40 12.00 12.60 317 330 343
Output Voltage [ Conditions V=20V, 1o=0.3A V=24V, 10=0.3A V15V, 1o=0.3A v
Efficiency 1 — ‘ 80 ‘ ‘ 8 ‘ ‘ s ‘ %
‘Condmons ViN=20V, 10=0.3A Vin=24V, 10=0.3A Vin=15V, 10=0.3A °
- f | e ] | & | | 60 |
ORI ARy [ Conditions ViN=20V, 10=0.3A Vin=24, 10=0.3A ViN=15V, 10=0.3A kHz
_ ! AVoune | 80 | 100 | 10 ] 130 | e | e
Line Regulation [ Conditions Vin=1010 30V, Io=0.3A V=180 30V, 10=0.3A V810 30V, Io=03A mv
, AVoLoap [ | n | E 3
-oad Regulation [ Conditions V=20V, Io=0.1 to 04A Viv=24V, [0=0.1 to 04A V=15V, lo=0.1 to 04A mv
Temperature Coefficient of Output Voltage AVO/ATa 05 *15 0.5 mV/°C
Switching Ripple AVr 20 40 35 70 15 30
Voltage (C2=4704F) | Conditions Vin=20V, lo=0.3A Vin=24V, 10=0.3A Vin=15V, l0=0.3A M
Overcurrent Protection Is1 0.55 0.45 0.55
Starting Current | Conditions Vin=10V Vin=18V Vin=8V A
(Ta=25°C)
Ratings
Parameter Symbol SI-8501L SI-8502L SI-8503L SI-8504L Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 480 5.00 5.20 11.40 12.00 12.60 317 330 343 8.55 9.00 9.45
Output Voltage [ Conditions Viv=20V, I0=0.5A V=24V, Io=0.5A Viv=15V, I0=0.5A Viv=21V, 0=0.5A v
- n N g | [ | o ]
Efficiency [ Conditions V=20V, Io=0.5A Vin=24V, Io=0.5A V15V, lo=0.5A V=21V, lo=0.5A %
- f | e | | s | | e ] | e ]
Oscillation Frequancy [ Conditions V=20V, lo=0.5A V=24V, 10=0.5A V=15V, 10=0.5A V=21V, lo=0.5A kHz
_ ! AVoune | o | 10 | 0 | mo | 50 [ = | 0 |
Line Regulation [ Conditions Viv=1010 30V, o=0.5A V=18 1030V, 0=0.5A V=8 10 30V, lo=0.5A Viv=1510 30V, o=0.5A mv
_ AVoLoa 0 | s 0 | s | 2o | # | o | s
Load Regulation [ Conditions V=200, 00210 084 W24V, 0210 05 Vie15V, 00210 084 V21V, 100210084 mv
Temperature Coefficient of Output Voltage AVO/ATa 0.5 +1.5 0.5 +1.0 mV/°C
Switching Ripple AVr 45 30 15 25
Voltage (C2=470pF) | Conditions Vin=20V, lo=0.5A Vin=24V, 10=0.5A Vin=15V, lo=0.5A Vin=21V, lo=0.5A mvee
Overcurrent Protection Is1 1.1 11 1.1 1.1
Starting Current | conditions Vin=18Y Vin=24V Vin=12V Vin=21V A
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S1-8400L/8500L Series

m External Dimensions (Non-package type [EI-12.5 core/EI-19 core]) (Unit : mm)
SI-8400L SI-8500L
i @—“Y =T T@Ln
H i% ‘ % a. Part Number - a. Part Number
oD b. Lot Number % b. Lot Number
14,55 Not encapsulated in a plastic Not encapsulated in a plastic
Pin 1 marking package package
M i Product Mass: Approx. 5.1g ORORNG) Product Mass: Approx. 14.59g
T ] vor & o
‘ N x 26t0.1
e — Pin1 marking
(2.17) (10.16) ‘ (7.62) L (2.19)
2
18
mBlock Diagram
SI-8400L SI-8500L
40 Lin
1 L1 1
Vo Vo
K Dit
20O GND 20s8s. 30O GND
m Typical Connection Diagram
vin O . VN grgaooL VouT ’ O Vo vin O s Vin g.gsooL  VouT ’ O Vo
GND__ L SS _GND__ L
ci'zz 2 A)S 7z Ce o'z i a[ 4 77 o
220pF NG 470uF 470uF s 4704F
T N.C
GND O O GND GND O O GND
Cs is necessary only for using soft start function.
m Ta-Pp Characteristics
3.0 100
15 ! ‘ Pp=Vosl <— 1>
SI-8400L S1-8500L D=VOelo -
° nx
g g
o £ 20 Vo :Output voltage
a 1.0 p
s S lo :Output current
= ©
8 -3 nx :Efficiency (%)
2 @
a \ ° 1.0
g 08 £ The efficiency depends on the input voltage
2 3
o & and the output current. Therefore, obtain the
] value from the efficiency graphs and substi-
05 25 =5 =5 oo 05 25 50 75 700 tute the percentage in the formula above.
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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1-1-3 Multi-Output Type Regulator ICs

Application Note

m Heat Dissipation and Reliability

® Mounting Torque

The reliability of an IC is highly dependent on its operating temperature.
Please be sure to apply silicone grease to the IC and to mount it to the
heatsink with a proper mounting torque.

Heatsink design should pay particular attention to ensuring sufficient heat
dissipation capacity.

In addition, please take into account the air convection in operation.

The reliability of discrete components such as capacitors and coils is
closely related to temperature. A high operating temperature may reduce
the service life. Exceeding the allowable temperature may burn the coils or
damage capacitors. It is important to make sure that the temperature of
output smoothing coils and input/output capacitors do not exceed their
allowable levels during operation. With an adequate derating for the coils,
minimig heat emission as far as possible. (For discrete components, refer
to the individual user manuals.)

m Thermal Design

STA800M Series (when mounted by using a spring)
0.588 to 0.784 [Nem] (6.0 to 8.0 [kgfecm]

m Recommended Silicone Grease

The maximum junction temperature Tjmax) given in the Absolute Maximum
Ratings is specific to each product type and must be strictly observed.
Thus, thermal design must consider the maximum power dissipation
Pp(max), which varies by the conditions of use, and the maximum ambient
temperature Ta(max).
To simplify the thermal design, Ta-Pp characteristic graphs are provided
herein. Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Pp(max).

3. Look for the intersection point on the Ta-Pp characteristic graph and

determine the sie of the heatsink.

Although the heatsink sie is now obtained, in actual applications, 10-to-
20% derating factor is generally introduced. Moreover, the heat dissipation
capacity of a heatsink highly depends on how it is mounted. Thus, it is
recommended to measure the heatsink or case temperature in the actual
operating environment.
Please refer to the Ta-Pp characteristic graphs for respective product
types.

* Shin-Etsu Chemical Co., Ltd.: G746

* GE Toshiba Silicones Co., Ltd.: YG-6260

¢ Dow Corning Toray Silicone Co., Ltd.: SC102

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short de-
vice life.
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1-1-3 Multi-Output Type Regulator ICs

SYPAR{OMRVY R 2-Output Separate Excitation Switching Mode Regulator ICs

m Features

* 2 regulators combined

e Compact inline package

¢ Output current (0.5A x

mlLineup
in 1 package Output Voltage (V)
Part Number ch1 Ch2(Select one output)
STA801M 5 9.0/11.5/12.1/155

2 outputs)

* Output voltage of Ch2 selectable from 4 levels

 Built-in flywheel diode (Schottky barrier diode)

m Absolute Maximum Ratings

* Requires only 7 discrete components (2 Parameter Symbol Ratings Unit
outputs) DC Input Voltage VIN 43 \Y
+ Internally-adjusted phase corrections and output o Po: 6.7(With infinite heatsink) w
voltages P Pp2 1.6(Without heatsink, stand-alone operation) w
o ) Junction Temperature Tj +125 °C
 Built-in reference oscillator (125kHy - Enables Srrge EnEEETE Teg 4010 +125 °C
to downsie a choke-coil due to IC's high
oscillating frequency. (Compared with conven-
tional Sanken devices)
* Built-in overcurrent and thermal protection circuits
¢ Built-in soft start circuits (Output ON/OFF available)
m Applications
* For BS and CS antenna power supplies
* For stabiliation of the secondary stage of switching power supplies
* Electronic equipment
m Recommended Operating Conditions
Ratings
Parameter Symbol min max Unit
DC Input Voltage Range Vin Ch2 Vomax.+2 40 \
Output Current Range per Channel lo 0 0.5 A
Operating Temperature Range Tiop —20 +125 °C
m Electrical Characteristics (Taz25°C)
Ratings
Parameter Symbol STA801M Unit
min. typ. max.
T : Vo1 4.80 5.00 5.20
ehl HIRIER | Conditions Vin=20V, 10=0.3A v
. ni 80
. o
fotency [ Conditions Vin=20V, 10=0.3A 7
Temperature Coefficient of Output Voltage AVo/ATat +0.5 mV/°C
T r—— AVOLINE1 30 90
IS IREIRE | Conditions Vin=10 to 30V, 0=0.3A mv
P rE— AVoLOAD1 10 ‘ 40
S [ Conditions Vin=20V, 10=0.1 t0 0.4A mv
Outout valtage 2.1 Vo2-1 8.64 9.00 [ 9.36
diz HIRVEIER = [ Conditions Vin=20V, 10=0.3A v
CeRclee sy Vo2-2 11.04 11.50 \ 11.96
Output voltage 2-2 | Conditions VIN=20V, 10=0.3A v
ot 24 Vo2-3 11.62 12.10 ‘ 12.58
HpIvElIERD 2 [ Conditions Vin=20V, 10=0.3A v
Gl B Vo2-4 14.88 15.50 ‘ 16.12
HIRVEIERJ | Conditions VIN=20V, 10=0.3A v
Effici H 0 89 ‘
Vet ielency | Conditions ViN=20V, 10=0.3A %
Temperature Coefficient of Output Voltage AVo/ATa +2.0 mV/°C
T r— AVOLINE 40 130
T IR [ Conditions Vin=20 to 30V, 10=0.3A mv
Load Requlati AVoLoadp 30 120
R st | Conditions ViN=20V, 10=0.1 to 0.4A mv
Common No-load Circuit Current Icc 15 mA
Oscillation Frequency f 125 kHz
Overcurrent Protection Starting Current Is1 0.51 0.7 A
* Efficiency indicates the value when only one channel is active. The value can be calculated as shown below. 7.5mA is deducted for the no-load circuit current of at unused

output.
Vorelo

1= Vine(In—0.0075)
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m External Dimensions (SIP10 [STA 10Pin])

STA801M

(Unit : mm)
4202 a. Part Number
= - b. Lot Number
SK b I
< H
al__ ] ° g | ;_2(;1‘) Pin Assignment
Toooooyt > S (@ Vo2 Cont 882
VT == B v vew
3 $/.11.0.55:8%
11583 || 0.56%% s &) 43;_;‘ 3 ssi1 @ Vosa—1
(ngpz.s4r(;) 5jzi86;‘ ; (Measured at @ SWouri
leasured al e .
P the tip) ® GND Plastic Mold Package Type
25,2503 ® VN Flammability: UL94V-0
1595 | e g\ @ SWourz Product Mass: Approx. 2.5g
5450 E 0T
mBlock Diagram
Vin Swi
SS1
Vost
Swz
sse Vosz -1
Vosz -2
Voz Cont
GND
m Typical Connection Diagram
STA800M
V‘ o Vo1
Open:ON  p
(Lf\ne/n:OFF% For how to connect VOS2-1 and VOS2-2 of
Channel 2, refer to the output selection
o Vo2 method on the Sanken web site.
Open:ON
Low :OFF
GN
m Ta-Pp Characteristics
7
6 With Infinite Heatsink\,
g
o5
o
c
24
2
83
o
] \
g 27Withcm Heatsink
o
s
\\
% 25 50 75 100 125
Ambient Temperature Ta (°C)
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1-1-3 Multi-Output Type Regulator ICs

m Features
* 2 regulators combined in one package

e Qutput current: 1.5A x 2 (HSOP 16 Pin
Surface mount package)

* High efficiency: TYP80% (SPI-8001TW),
TYP78% (SPI-8002TW)

* Variable output voltage: 1.0 to 16V (SPI-
8001TW), 1.0 to 24V (SPI-8002TW)

 Built-in reference oscillator (250kH¥ Enables
to downsie a choke-coil

 Low circuit current consumption: < 1A (at
output OFF)

* High accuracy reference voltage: £1%

¢ Built-in foldback-overcurrent and thermal
protection circuits

* Built-in ON/OFF circuit (soft start available) —
per output

m Applications
¢ Onboard local power supplies

* OA equipment

NIRRT AR R EIRE 2-Output, Step-down Switching Mode Regulator ICs

m Absolute Maximum Ratings™

Ratings

IPETEeiET Szt SPI-8001TW SPI-8002TW SPI-8003TW Unit

VIN 21 40 40 \

Input Voltage Vee 21 40 40 \

VcE 21 40 40 \

Power Dissipation™ "3 Po 3.0 W

Junction Temperature Tj +135 +150 °C

Storage Temperature Tstg —40 to +135 —40 to +150 °C
Thermal Resistance (junction to case)? 6j-c 9.0 °C/W
Thermal Resistance (junction to ambient air) 2 6j-a 35.8 °C/W

*1: Absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or normal

operations.

*2: When mounted on glass-epoxy board 70cm? (copper laminate area 30.8cm?).

*3: Limited by thermal protection.

* For stabiliation of the secondary-side output voltage of switching power supplies

mRecommended Operating Conditions™

Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
Min Max Min Max Min Max
ViN Vo+3 20 Vo+3 38 Vo+3 38 \
Input Voltage Range Vce 4.5 20 4.5 38 4.5 38 \
Vcie 20 38 38 \%
Output Voltage Range Vo 1 16 1 24 1 24 Vv
Output Current Range lo 1.5 1.5 1.5 A
Operating Junction Temperature Range Tjop -30 +135 -30 +135 -30 +125 °C
Operating Temperature Range Top -30 +135 -30 +135 -30 +85 °C

*1: Recommended operating conditions show the operating conditions required for the normal circuit function described in the electrical characteristics.

These conditions must be followed in actual use.
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m Electrical Characteristics™

SPI-8001TW/SPI-8002TW/SPI-8003TW

(Ta=25°C)
Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
min. typ. max. min. typ. max. min. typ. max.
VRer 0.996 1.006 1.016 0.996 1.006 1.016 0.966 1.006 1.016
Reference Vollage [ Conditions VIN=10V, Vo=1V, 10=0.1A VN=14V, 10=0.1A v
Temperature Coefficient AVREF/AT ‘ +0.1 ‘ I ‘ +0.1 ‘ ‘ +0.1 ‘ .
of Reference Voltage | Conditions ViIN=10V, Vo=1V, lo=0.1A, Ta=-30 to +135°C ViN=14V, lo=0.1A, Ta=-30 to +125°C mv/C
. Eff1 | 80 | | I | 78 ]
Efficiency 172 — - " — %
‘Condmons ViN=Vce=15V, Vo=5V, lo=0.5A, IiN: including Icc Vin=Vee=14V, Vo=5V, 10=0.5A, IIN: including lcc
o Eff2 | & ] | | 81 ] | 81 ]
SileneyE ‘Conditions ViN=15V, Vo=5V, lo=0.5A, Vcc=5V, liN: excluding lcc Vin=14V, Vce=5V, Vo=5V, lo=0.5A, I : excluding lcc} %
- fosc | 250 | | 215 | 250 | 285 200 | | 400
el oMy [Conditions VIN=Vo=15V, Vo5V, 10=0.5A ViN=14V, 10=0.1A, Cosc=100pF kHz
, , VLine | 30 | e0 30 | 60 30 [ eo
Line Regulation [ Conditions VIN=Vco=10 to 20V, Vo=5V, lo=1A VIN=Voo=9 0 18V, Vo=5V, lo=1A m
_ VLoad | 10 | 4w ] | 10 | 40 | 10 | 4
Load Regulation [ Conditions VIN=Voo=15V, Vo=5V, 0=0.2 to 1.5A ViN=Voo=14V, Vo=5V, 10=0.2 to 1.5A mv
Overcurrent Protection Is 1.6 ‘ ‘ I 1.6 ‘ ‘ 1.6 ‘ ‘
Starting Current | Conditions Vin=Vee=15V Vin=Vce=14V A
Quiescent Circuit Current 1 I ‘ 4 ‘ I ‘ 4 ‘ ‘ 4 ‘ mA
‘Conditions Vin=15V, Vce=5VY, lo=0V, Vos12V Vin=14V, Vce=5V, lo=0A, Vos12V
l o lcc | 85 | | | 85 | | 85 |
@izmeat Cleu Cuen 2 ‘Conditions Vce=15V, lo=0A Vce=14V, lo=0A mA
Quiescent Circuit Current 3 I (e ‘ ‘ ! I ‘ ‘ ! ‘ ‘ ! HA
‘Conditions ViN=15V, VcE=0V or Open ViN=14V, Vc/e=0V or Open
Quiescent Circuit Current 4 1ec ‘ ‘ ! I ‘ ‘ ! ‘ ‘ ! PA
‘Conditions Vee=15V, Vce=0V or Open ViN=14V, Vce=0V or Open
i o IIN (ssov) — ‘ 4 ‘
Quiescent Cireult Current 5 [ Conditions — VIN=14V, Voo=5V, l0=0A, S81=882=0V mA
. L Icc (ssov) — ‘ 8.5 ‘
Quiescent Cireult Current 6 [Conditions — Voo=14V, I0=0V, S51=552=0V mA
. Vcien 2 ‘ ‘ I 2 ‘ ‘ 2 ‘ ‘
High LevelVoltage | 16 nditions ViN=Voo=15V ViN=Voo=14V v
CIE Ver | | o8 | | | o8 | | o8
Terminal LowlLevelVoltage | 165 nditions ViN=Voo=15V ViN=Voo=14V v
Inflow Current lo/en | o5 ] | s | | o5 ]
at High [Conditions VoE=20V VoE=20V HA
Vsst | | o5 ] | | o5 | | o5
ss Low Level Voltage Conditions Vin=Voc=15V Vin=Voc=14V v
Terminal®  |'Inflow Current lsst | e0 | 80 | | e | &0 | 0 | 0
at Low Conditions VssL=0V, Vin=Voc=15V VssL=0V, Vin=Voc=14V HA

*1: Electrical characteristics show the characteristic ratings guaranteed when operating the ICs under the measurement conditions described in the above table.

*2: Efficiency is calculated from the following formula.

oy _ _Vo-lo
1 (%) = VNI 100

*3: Pin 6 and pin 11 are the SS pins. Soft start at power on can be performed with capacitors connected to these pins. The outputs can also be turned ON/OFF with these pins. The
outputs are stopped by setting the voltages of these pins to VssL or lower. SS-pin voltages can be changed with open-collector drive circuits of transistors.
When using both the soft-start and ON/OFF functions together, the discharge currents from C4 and Cs flow into the ON/OFF control transistors respectively. Therefore, limit the
currents securely to protect the transistors if C4 and Cs capacitances are large. The SS pins are pulled up to the power supply in the ICs, so applying the external voltages are

prohibited.
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1-1-3 Multi-Output Type Regulator ICs

m External Dimensions (HSOP16) (Unit : mm)
(Heatsink thickness) Liia”ssg;he root of leads and
10.5£0.2

T I

Part Number |

SK [ ot Number]
{ Lot Number}

Control
Number

=
—
2.0+0.2/-0.08
10.5+0.3

nounoy
. /
% % Enlarged View of A
R a o,
025+015/-0.05||
12.2+-0.2
(Gate remains: Not included in dimensions)
(11)
_ Pin Assignment Pin Assignment (SPI-8003TW)
m m m m m m m m ° @ AGND © AGND @ AGND © AGND
@ Vit VREF2 @ Vit Rosc
j ti, ® Vee @ ss2 ® Vce ) VRer2
S @ SWout1 @2 DGND2 @ SWoutt @ SS2
@ @ 1 N ® DGND1 13 SWout2 (% DGND1 @ DGND2
Il < [ ® ss1 @ CE ® Sss1 SWout2
A SN @ Vreri @ Vine @ VREF1 @ CIE
1GH H m m m m m mg N.C N.C Cosc Vinz
1.2740.25 0.4+0.15/-0.05
mBlock Diagram
i l Vin
rrrrrrrrr of B
Voeo—14¢ osc
RESET

LsWounss | K Ve J
DGND1 £ 5 3
Dit z, ;E” l'

Buffer-Amp Buffer-Amp

fdown| \ahup ; fdown | ahp
cut R1 out
R2 i
1 882 12 A 882
J R6| 10 Veere 27 Voo J R6| 11 veer
C5 - Di2 z ; -
Buffer-Amp C3 ;E:e i Buffer-Amp
AGND c8 AGND
R3
R4 R4
" -

88 || Ics




SPI-8001TW/SPI-8002TW/SPI-8003TW

m Typical Connection Diagram

Vin O

Vere Vin O O Ver
"""""""""""""" 4 L
Vo1 gy Vet
R1 LDH R1
[+ 4 ! 7 + £
oo Ter RS o2 Tor
R2 |asni R2
Cs5== | | | . resrmmal ]
— = zz J 14
c6 Vo2 C4 c1 i Vez
L2
R3 JSDIZ R3
1 1 L]
s Tes Re s Tos
R4 O Ingpzi R4
cel AGND Comc Rosc
OO
GND GND
ci 1 220 pF/50V R5, R6 1kQ NP GND
C2,C3 1 470 pF/25V L1, 12 147 pH c1 - 220 UF/50V co - 100pF/10V
C4,C5  :1uF Dit,Di2 - SJPB-HE C2,C3 470 pF/25V L,l2  :47pH
C6,C7,C8 0.1 uF (Sanken) c4 1 LF/50V R2,R4  :1kQ
C5, C6 S 1 uF/0v RS, R6 - 1kQ
C7,C8 1 0.1 uF/50V Di1, Di2 : SJPB-H6 (Sanken)
Diodes Dit, Di2

¢ Be sure to use Schottky-barrier diodes for Di1 and Di2.
If other diodes like fast recovery diodes are used, IC may be destroyed because of the reverse voltage generated by the recovery voltage or ON voltage.

Choke coils L1, L2

* [f the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

* As the overcurrent protection starting current is about 2.0A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.

¢ Use a closed-magnetic-path coil to prevent interference between the channels SWout1 and SWout2.

Capacitors C1, C2, C3

 As large ripple currents flow through C1, C2 and C3, use high-frequency and low-impedance capacitors suitable for switching mode power supplies.
Especially when the impedance of C2 and C3 are high, the switching waveforms may become abnormal at low temperatures. For C2 and C3, do not use
capacitors with extremely low equivalent series resistance (ESR) such as OS capacitors or tantalum capacitors, which may cause abnormal oscillation.

Resistors R1, R2, R3, R4

¢ R1, R2, R3 and R4 are resistors for setting output voltages. Set the resistors so that IRer is approx. 1 mA. For example, R1 and R2 can be calculated as
shown below.

B (Vo1-VRer1) (Vo1-V) o) 72 VREF1 1 1K
- IREF1 - 1x10°8 (<), Rz= IRerF1 ~ 1><10’3_'( )

O To create the optimum operating conditions, place the components as close as possible to each other.

m Ta-Pp Characteristics

3.5

6-a (Copper Laminate Avea
35.8°C/W (30.8 cm?)

3.0f38.2°CW (15.6 o) 100 Vo
§ 2 6"(:/W‘1864cm2) \ Pp = Vo-lo <W —1> —VElo <1—W >
= 25 !
£ \
o 2)
p 52.3°C/W (3.34 cm?)
9o 20 i
a 69.2°C/W (0.84 o) Vo : Output Voltage
8 15 VIN : Input Voltage
e \ lo : Output Current
% 1.0 nx : Efficiency (%)
o \ VF : D1 Forward Voltage
05 SJPB-H6--0.45V (lo=1A)
0.0

25 0 25 50 75 100 125135150
Ambient Temperature Ta (°C)

Note 1: The efficiency depends on the input voltage and the output current. Therefore, obtain the value from the efficiency graph and substitute the
percentage in the formula above.
Note 2: Thermal design for D1 must be considered separately.
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1-1-3 Multi-Output Type Regulator ICs

SIECVI QISR 2-Output, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
* Compact full-mold package (equivalent to Ratings .
TO220F) IPEEImEE Symisst SI-3002KWF/SI-3003KWF Ui
1
« Output current: 1.0A x 2 DC Input Voltage Vin 18 v
Output Control Terminal Voltage Ve 6 \
¢ Low dropout voltage: Voir < 0.6V (at lo = 1A) o1 10
o ) Output Current’! -
* Built-in overcurrent and thermal protection ? loz 1.0 A
circuits Power Dissipation (with two outputs ON) Po"2 14 w
Junction Temperature Ti —-30to +125 °C
A li . Operating Ambient Temperature Top —30to +85 °C
u p p ications Storage Temperature Tstg —40to +125 °C
* Secondary stabilied power supply (local Thermal Resistance (Junction to Ambient Air) Oi-a 66.7 °C/W
power supply) Thermal Resistance (Junction to Lead) Bi-c 7 °C/W
*1: VIN (max), lo1 (max) and lo2 (max) are restricted by the relation Pp = (VIN — Vo1) x lot + (VIN - Vo2) x lo2.
*2: Tc = 25°C (With infinite heatsink)
Thermal protection may operate when the junction temperature exceeds 135°C.
m Electrical Characteristics
Ratings
Parameter Symbol SI-3002KWF SI-3003KWF Unit
min. typ. max. min. typ. max.
Vo1 3.234 3.300 3.366 2.450 2.500 2.550
‘ Conditions ViN=5V, lo=10mA Vin=3.3V, lo=10mA v
Output Voltage Vo2 2450 | 2500 | 2.550 1764 | 1800 | 1.836
| Conditions Vin=5V, lo=10mA Vin=3.3V, lo=10mA
AVOLINE1 ‘ 20 ‘ 20
Line Roaula | Conditions Vin=4.5 to 10V, lo=10mA ViN=3.2 to 5V, lo=10mA iy
ine Regulation
AVOLINE2 ‘ 20 ‘ 20
‘ Conditions ViN=4.5 to 10V, lo=10mA ViN=3.2 to 5V, lo=10mA
AVoLoAD1 ‘ ‘ 30 ‘ ‘ 30
, [ Conditions Vin=5V, =0 to 1A Vin=3.3V, l0=0 to 1A
Load Regulation AVoronoe ‘ ‘ 0 ‘ ‘ 0 mv
| Conditions Vin=5V, 10=0to 1A Vin=3.3V, lo=0 to 1A
bronout Vot VDIFt | | 06 | | 0.6 v
e EER [ Conditions lo=1A lo=1A
AVO1/ATa | 0.3 | | +0.3 |
Temperature Coefficient of ‘ Conditions Ti=0 to 100°C Ti=0 to 100°C mv/°C
Output Voltage AVo2/ATa ‘ +0.3 ‘ ‘ +0.3 ‘
[ Conditions Ti=0 to 100°C Tj=0 to 100°C
Reest | 60 | \ 60
i o \ Conditions ViN=5V, =100 to 120Hz ViN=3.3V, =100 to 120Hz
Ripple Rejection . ‘ 0 ‘ 0 dB
2
‘ Conditions Vin=5V, =100 to 120Hz Vin=3.3V, f=100 to 120Hz
Ist 1 1.2 \ 1.2 |
Overcurrent Protection Starting ‘ Conditions ViN=5V ViN=3.3V A
Current Is12 1.2 ‘ ‘ 1.2 ‘ ‘
| Conditions Vin=5V Vin=3.3V
Quiescent Circuit Current l ‘ ! ‘ 15 ‘ ! ‘ 15 mA
‘ Conditions ViN=5V, lo=0A, Vc=2V Vin=3.3V, lo=0A, Vc=2V
Circuit Current at Output OFF la o) ‘ ‘ 95 ‘ ‘ 05 mA
| Conditions Vin=5V, V=0V Vin=3.3V, Ve=0V
Control Voltage (Output ON)"2 Ve, IH 2 2 \Y%
Control Voltage (Output OFF) Ve, IL 0.8 0.8 Vv
vC Control Current Ic, IH 5 5 LA
Terminal| (Output ON) ‘ Conditions Ve=2.7V Ve=2.7V
Control Current Ic, IL -100 -100 LA
(Output OFF) [ Conditions Vc=0.4V Vc=0.4V

*1: Is1 1 and Is1 2 are specified at the 5% drop points of output voltages Vo1 and Voz on the condition that Vin = the condition of overcurrent protection starting current, lo = 10 mA.
*2: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, the device can be driven directly by LS-TTLs.
Channels 1 and 2 are turned on or off at the same time.
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m External Dimensions (TO220F-5)

SI-3000KWF Series

(Unit : mm)
¢3.2%02 40402
10'0:0.2 o 28: .2
s <5
|\ AW | g S
O~ D] 'Y |
15 |
~
g
<
[ a ] =
>
~
: 2'6*:0.1V
Ste
‘ 148
s J g
0.85%07 al | ‘
N l 5
| s .
0.45292 Pin Assignment
@ Ve
3.9%07 ‘ 5‘:3) @ Vor
8.2%0 3 GND
@ VN
® Vo2
mBlock Diagram
VIN/J\ /j\\/ouﬂ
L 4 2
l fm
CouniZZ
ON/
Vc OFF
1
Vourz
7
Coutz
GND
3
7T T 7T
m Ta-Pp Characteristics
15
With Silicone Grease
L Heatsink: Aluminum
s L ]
£ 10
c - -
2
= F i
o
2 L i
L - i
o
5 5
; - .
S
T L i
I Without Heatsink B
0
-20 0 25 50 75 100
Ambient Temperature Ta (°C)
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1-1-3 Multi-Output Type Regulator ICs

SI-3000KWM Series

2-Output, Surface-Mount, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
* Compact surface-mount package (TO252-5) Ratings
Parameter Symbol Unit
* Output current: 1.0A x 2 S|-3002KWM/SI-3003KWM
DC Input Voltage VIN' 18 \Y%
* Low dropout voltage: Voir < 0.6V (at lo = 1A) Output Control Terminal Voltage Vo 5 v
* Built-in overcurrent and thermal protection . lo1 1.0
N Output Current™! A
circuits loz 1.0
Power Dissipation (with two outputs ON) Po"2 1 w
mA | . t. Junction Temperature Ti -30to +125 °C
p p ications Operating Ambient Temperature Top —30to +85 °C
* Secondary stabilied power supply (local Storage Temperature Tstg —40 to +125 °C
power supply) Thermal Resistance (Junction to Ambient Air) Oi-a 95 °C/W
Thermal Resistance (Junction to Lead) Bi-c 6 °C/W
*1: VIN (max), lo1 (max) and lo2 (max) are restricted by the relation Pp = (VIN — Vo1) x lot + (VIN - Vo2) x lo2.
*2: When mounted on glass-epoxy board of 30 x 30mm? (copper laminate area 4.3%)
Thermal protection may operate when the junction temperature exceeds 135°C.
m Electrical Characteristics
Ratings
Parameter Symbol SI-3002KWM SI-3003KWM Unit
min. typ. max. min. typ. max.
Vo1 3.234 3.300 3.366 2.450 2.500 2.550
VAl ‘ Conditions VIN=5V, lo=10mA Vin=3.3V, lo=10mA v
AL Vo2 2450 | 2500 | 2.550 1764 | 1800 | 1.836
| Conditions Vin=5V, lo=10mA Vin=3.3V, lo=10mA
AVOLINE1 ‘ 20 ‘ 20
Line Roaula | Conditions Vin=4.5 to 10V, lo=10mA ViN=3.2 to 5V, lo=10mA iy
ine Regutation AVOLINE2 ‘ 20 ‘ 20
‘ Conditions ViN=4.5 to 10V, lo=10mA ViN=3.2 to 5V, lo=10mA
AVoLoAD1 ‘ ‘ 30 ‘ ‘ 30
Load Roaulat [ Conditions Vin=5V, 0=0 to 1A Vin=3.3V, l0=0 to 1A .
e AVoLoanz \ \ 30 \ \ 30
| Conditions Vin=5V, I0=0to 1A Vin=3.3V, lo=0 to 1A
bronout Vot VDIFt | | 06 | | 0.6 v
e IR [ Conditions lo=1A lo=1A
AVO1/ATa | 0.3 | | +0.3 |
Temperature Coefficient of ‘ Conditions Ti=0 to 100°C Ti=0 to 100°C mv/°C
Output Voltage AVo2/ATa ‘ +0.3 ‘ ‘ +0.3 ‘
[ Conditions Ti=0 to 100°C Tj=0 to 100°C
Reest | 60 | \ 60
Rioole Reiecti \ Conditions ViN=5V, =100 to 120Hz ViN=3.3V, =100 to 120Hz 4B
R Rrese \ 60 \ 60
‘ Conditions Vin=5V, f=100 to 120Hz Vin=3.3V, f=100 to 120Hz
Ist 1 1.2 | 1.2 |
Overcurrent Protection Starting ‘ Conditions ViN=5V ViN=3.3V A
Current Is12 1.2 ‘ ‘ 1.2 ‘ ‘
| Conditions Vin=5V Vin=3.3V
Quiescent Circuit Current la ‘ ! ‘ 15 ‘ ! ‘ 15 mA
‘ Conditions ViN=5V, lo=0A, Vc=2V Vin=3.3V, lo=0A, Vc=2V
Circuit Current at Output OFF ks (o) ‘ ‘ 95 ‘ ‘ 95 mA
. [ Conditions VIN=5V, Vo=0V ViN=3.3V, Vo=0V
Control Voltage (Output ON)"2 Ve, IH 2 \Y%
Control Voltage (Output OFF) Ve, IL 0.8 0.8 Vv
vC Control Current Ic, IH 5 5 LA
Terminal| (Output ON) | Conditions Ve=2.7V Ve=2.7V
Control Current Ic, IL -100 -100 LA
(Output OFF) | Conditions Vc=0.4V Ve=0.4V

*1: Is1 1 and Is1 2 are specified at the 5% drop points of output voltages Vo1 and Vo2 on the condition that Vin = the condition of protection starting current, lo = 10 mA.
*2: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, the devices can be driven directly by LS-TTLs.
Channels 1 and 2 are turned on or off at the same time.
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m External Dimensions (TO252-5)

SI-3000KWM Series

(Unit : mm)

ON/

Vourz

6.60°%2
5.3410.20
o 6.60°%2 ) 02
% ey ©® 2.30"" (5.04)
+0.: +0.1
2 5.34 0.50"" (1.50)
N
Ly
Jr 5 _[ rd )
g & )
S S
o S =
o = py
%, I 2 N
=] 15}
e =
1% 3 s
P, & @ g
3 @ & S, 38 S
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S X / 3
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< - % 3 |
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N S
MAX 0.70|] - W _
||.0.50** _L‘@e/ g
T . .
1.27 TYP 1.27 TYP 0,501 *,‘9. Pin Assignment
1 2 3 4 5 (1.00) oi @® Ve
2.30*%? @ Vor
59 ©) ® GND
@ Vi
® Voz
&) (59
mBlock Diagram
ViN Vout1
e & o
l? im
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I1-2 Motor Driver ICs

Selection Guide

2-Phase Stepper Motor Unipolar Driver ICs

Excitation Method 10 ) QUL 1C grrent <A)2_0 3.0 \’\;l;:z;:l(‘c;) y Package Remarks Page
SLA7022MU SLA7029M to 46 ZIP15 with Fin(SLA15Pin) 96
2-Phase Excitation SMA7022MU SMA7029M to 46 ZIP15(SMA15Pin) 96
SMA7036M to 46 ZIP15(SMA15Pin) 98
SDKO3M to 46 PS16(Surface-Mount) Two ICs are used to drive a single motor. 106
SLA7027MU SLA7024M SLA7026M to 46 ZIP18 with Fin(SLA18Pin) 100
2-Phase/1-2 Phase SLA7031M SLA7032M SLA7033M to 46 ZIP18 with Fin(SLA18Pin) 102
Excitation SLA7050M SLA7051M SLA7052M to 46 ZIP18 with Fin(SLA18Pin) | Built-in sequencer 104
SLA7070MR SLA7071MR | SLA7072MR | SLA7073MR | to 46 ZIP23 with Fin(SLA23Pin) | Built-in sequencer, Current sensing resistors 108
SLA7070MPR SLA7071MPR | SLA7072MPR | SLA7073MPR | to 46 ZIP23 with Fin(SLA23Pin) | Built-in sequencer, Current sensing resistors, Protection circuit | 108
2W1-2 Phase Excitation SLA7042M SLA7044M to 46 ZIP18 with Fin(SLA18Pin) 110
U Step Support SLA7065M SLA7066M SLA7067M to 46 ZIP21 with Fin(SLA21Pin) | Built-in sequencer 112
L SLA7060M SLA7061M SLA7062M to 46 ZIP21 with Fin(SLA21Pin) | Built-in sequencer 114
4W 1-2 Phase Excitation —— - — - -
1 S S SLA7075MR SLA7076MR | SLA7077MR | SLA7078MR | to 46 ZIP23 w!th F!n(SLAZSP!n) Bu!lt-!n sequencer, Current sensTng res!stors . 116
SLA7075MPR SLA7076MPR | SLA7077MPR | SLA7078MPR | to 46 ZIP23 with Fin(SLA23Pin) | Built-in sequencer, Current sensing resistors, Protection circuit | 116

Serial Signal Generator for SLA704x
Part Number Power Supply Voltage (V) Package Page
PG001M 4.5t05.5 DIP16 118

3-Phase Stepper Motor Driver ICs

Excitation Method Part Number | Power Supply Voltage (V) [ Output Current (A) Package Remarks Page
2-Phase/2-3 Phase Excitation| SLA7611M to 36 3.0 ZIP18 with Fin(SLA18Pin) 120
94 | Ics




Application Note

m Setup Precautions

e Recommended mounting torque
0.588 to 0.784 [Nem](6.0 to 8.0 [kgfecm])
e Recommended silicone grease
Shin-Etsu Chemical Co., Ltd.: G746
GE Toshiba Silicones Co., Ltd.: YG-6260
Dow Corning Toray Silicone Co., Ltd.: SC102
Please select proper silicone grease carefully since the oil in some
grease products may penetrate the device and result in an extremely
short device life.

1-2 Motor Driver ICs

m Handling Precautions

When using the following products that use C-MOS circuits for input

terminals, observe the following.

SMA7036M/SLA7031M/SLA7032M/SLA7033M

SLA7050M/SLA7051M/SLA7052M

SLA7060M/SLA7061M/SLA7062M

SLA7065M/SLA7066M/SLA7067M

SLA7070MR/SLA7071MR/SLA7072MR/SLA7073MR

SLA7070MPR/SLA7071MPR/SLA7072MPR/SLA7073MPR

SLA7075MR/SLA7076MR/SLA7077MR/SLA7078MR

SLA7075MPR/SLA7076MPR/SLA7077MPR/SLA7078MPR

e Carefully control the humidity of the room to prevent the buildup of static
electricity. Since static electricity is particularly a problem during the
winter, be sure to take sufficient precautions.
Take care to make sure that static electricity is not applied to the IC
during wiring and assembly. Take precautions such as shorting the
terminals of the printed circuit board to ensure that they are at the same
electrical potential.
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SLA7022MU/SLA7029M/SMA7022MU/SMA7029M PRIEEERS (1= 11le]1)

m Absolute Maximum Ratings

(Ta=25°C)
Ratings _
D Symbol SLA7022MU SLA7029M | SMA7022MU | SMA7029M —
Motor supply voltage Voo 46 \
FET Drain-Source voltage Vbss 100 \
Control supply voltage Vs 46 Vv
TTL input voltage Vin 7 \
Reference voltage Vrer 2 \
Output current lo 1 | 1.5 1 | 1.5 A
Power dissipation Po1 4.5 (Without Heatsink) 4.0 (Without Heatsink) w
Po2 35 (Te=25°C) 28 (Te=25°C) w
Channel temperature Ten +150 °C
Storage temperature Tsig —40 to +150 °C
m Electrical Characteristics (Ta25°C)
Ratings
Parameter Symbol SLA7022MU SLA7029M SMA7022MU SMA7029M Units
min typ max min typ max min typ max min typ max
Is 10 15 10 15 10 15 10 15
Control supply current — mA
| Condition Vs=44V Vs=44V Vs=44V Vs=44V
Control supply voltage Vs 10 24 44 10 24 44 10 24 44 10 24 44 \
i Vbss 100 100 100 100
FET Drain-Source voltage | .o Vs=44V, loss=2500A Vs=44V, loss=2500A Vs=44V, loss=250 LA Vs=44V, Ioss=250 fiA v
Vos | [ 085 | [ o6 | [ oss | [ o6
FET ON voltage — \Y
|Cond|t|on b=1A, Vs=14V Ib=1A, Vs=14V lo=1A, Vs=14V lo=1A, Vs=14V
] loss 4 | [ 4 4 4
, | FET crain leakage curtent | [Gongiion | Voss=100V, Ve=44V Voss=100V, Vs=44V Voss=100V, Vs=44V Voss=100V, Vs=44V mA
5 | FET diode forward voltage Veo | [ +2 | [ 1 | [ 12 | [ 1 v
'5 |Condition lo=1A Ib=1A lo=1A lo=1A
8 I | [ 40 | [ 40 [ 40 ] [ 40 ]
g N |Condition Vi=2.4V, Vs=44V Vin=2.4V, Vs=44V ViH=2.4V, Vs=44V Vin=2.4V, Vs=44V HA
Q e I [ [ o8 [ [ o8 [ [ o8 [ [ —os N
|Condition Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V
Vi 2| I 2| I 2| I 2| I
) | ]condition lo=1A Io=1A lb=1A Io=1A
TTL input voltage (Active High) Vi | | 08 | | 08 | | 08 | | 08 \
[Condition Voss=100V Voss=100V Voss=100V Voss=100V
Ve | 2 ] ] e 1 ] e 1] e 1 ]
. . |Condition Vpss=100V Voss=100V Vpss=100V Vpss=100V
TTL input voltage (Active Low) Vi 08 08 08 08 \
|Condition lo=1A Ib=1A b=1A b=1A
8 T. [ o5 ] [ o5 ] [ o5 ] [ o5 ]
é_ |C0ndition Vs=24V, b=0.8A Vs=24V, lb=1A Vs=24V, Ib=0.8A Vs=24V, lbo=1A
gl Tog [ 07 ] [ 07 ] [ 07 ] [ 07 ]
® | Switching time — Hs
s |Condmon Vs=24V, lb=0.8A Vs=24V, lo=1A Vs=24V, Ib=0.8A Vs=24V, lo=1A
S T [ 01 ] [ 01 ] [ o1 ] [ o1 ]
< |Condition Vs=24V, lb=0.8A Vs=24V, lb=1A Vs=24V, Ib=0.8A Vs=24V, lo=1A
96 I ICs




SLA7022MU/SLA7029M/SMA7022MU/SMA7029M

mInternal Block Diagram

1, 6, 10, 15pin
Description of pins
Excitation input signal
Active H Active L
1pin OUT A OUT A
6pin OUT A OUT A
10pin ouTB OUTB
15pin ouT B OouTB

m Typical Connection Diagram (Recommended component values)

Vce (46V max) Excitation signal time chart
2-phase excitation
+
o clock 0 1 2 3 0 1
E INa H H L L H H
INs L H H L L H
Vb (5V) 8
Vs 1-2 phase excitation
s ra r
clock| 0|1 |23 [4|5[6|7[0]|1]|2]|3
: 2 | Ton INv |HIH|H|H|L|L|L|L|H|H|H|H
S T tda |L|L|L{H[L|L[L|H[L|L|L[H
P10 Lce INe |L|L|H|H[H|[H[L|[L|L|L|[H]|H
T T TR Rsa REFA REFs Rss
il EREEE tde |L|(H|L{L|L[H[L|L|L|H|L]L
| Rs e tdA and tdB are signals before the inverter
P stage.
! 1Open 1 :510Q C1 : 330 to 500pF
A ACO“QCW r2 :100Q (VR) C2 : 330 to 500pF
= 5 r3 : 47kQ C3 : 2200pF
O ; 14 47kQ C4 : 2200pF
tan  ta 15 :2.4kQ Rs : 1.8Q typ (7022MU)
16 :2.4kQ (12W) 40 typ (7029M)

m External Dimensions (ZIP15 with Fin [SLA15Pin] /ZIP15[SMA15Pin])

(Unit:mm)
SLA7022MU/SLA7029M SMA7022MU/SMA7029MA
322015 ‘+ﬂi‘:z~ 93.2015x3.8 48202 Epoxy resin package Epoxy resin package
16,4502 4202
[ ‘E ’.L 2502
o B} e
2% 145 q «h
(e O EA[ _
AR R R-End S g 0.62:01 » o ot
i B o [T %
02 102 - e < Bgf | 218
0.65%07 || 1.1550% 6.3206 -9 05503 5 S
75106 4207 P2.0301x14=28.42 MEA
14xP2.03107=28.42+10
31.3:02
‘ W
tRRRRRRR ST 23 s
128 . - 15 123+ v 15
Forming No. No.853 Forming No. No.855 Forming No. No.1054 Forming No. No.1055
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SIWVAVAORIIY/M 2-Phase Excitation

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Motor supply voltage Vee 46 \
Control supply voltage Vs 46 \
FET Drain-Source voltage Vbss 100 \
TTL input voltage Vin —0.3t0 +7 \
SYNC terminal voltage Vswne -0.3t0 +7 \
Reference voltage Vrer -0.3t0 +7 \
Sense voltage Vas 510 +7 \
Output current lo 1.5 A
T Po1 4.0 (T==25°C) w
Power dissipation Poa 28 (T=25°C) W
Channel temperature Ten 150 °C
Storage temperature Tsg —40 to +150 °C
Operating ambient temperature Ta —20 to +85 °C
m Electrical Characteristics
Ratings .
Parameter Symbol i R max Units
Is 10 15
Control supply current
PRy [Condition Vs=44V mA
Control supply voltage Vs 10 24 44 \Y
FET Drain-S It Voss 100 v
rain-. r Vi
ain-source voltage [Condition V=44V, Ioss=2500A
Vos | | 0.6
FET ON voltage [Condition b=1A, Vs=10V v
Vs | | 1.1
FET diode f d volt Y
oce forwardvolag® | [condtion so=1A
loss | | 250
FET drain leak: t A
rain leakage curren |Condition Voss=100V, Vs=44V H
ViH 2 | |
) [condition b=1A
Active H v | | 08 \
L 8
[Condition Voss=100V
ViH 2 | |
@ .
£ |!N terminal _ [Condition Voss=100V
2 Active L v I I 08 \%
Q LS .
8 [Condition b=1A
©
5 Input I | | +1 LA
Q current | [ Gondition Vs=44V, Vi=0 or 5V
VsyneH 4.0 | |
Input |Condition Synchronous chopping mode v
voltage Vsynecl | | 0.8
ondition Asynchronous chopping mode
SYNC terminal |CI H | y PpPing | o1
ISYNC .
Input [Condition Vs=44V, Vys=5V N
@i Isynell | | -0.1 m
[Condition Vs=44V, Vys=0V
Ve 0 [ [ 2.0
Input |Condition Reference voltage input
voltage Veer 4.0 [ | 55 v
_ [Condition Output FET OFF
REF terminal nput I | | w
REF x
A
current | [Condition No synchronous trigger H
Internal Rerer | 40 [ 5
resistance |Condition Resistance between GND and REF terminal at synchronous trigger
Ton | 1.5 |
[Condition V=24V, lo=1A
8 T | 05 |
k)
2 |Condition Vs=24V, b=1A
9] Tt us
5 | Switching time Tsg | 0.9 |
©
5 [Condition V=24V, lo=1A
<
S T | 0.1 |
< [Condition Vs=24V, b=1A
ch ing OFF ti Torr | 12 |
oPping ime [Condition V=24V He
98 I ICs




SMA7036M

mInternal Block Diagram

1 6 5 < 8 14 10 15
o
o O Oz 2 z O O
1, 6, 10, 15pin
Description of pins
Hm Em Excitation input signal
Active H Active L
- Chopping noise Chopping noise - 1pin OUT A OUT A
blanking timer blanking timer 6pin OUT A OUTA
H (545 typ) (545 typ) ] 10pin | OUTB | OUTB
1 MOSFET Crop Choppng MOSFET G 15pin ouT B ouTB
H gate drive | | Geeliner OFF timer | 926 drive A
i circuit (12 s typ) (12 s typ) circuit 1
Syr;]chronous Syr;]chronous
choppint choppint
i i
i = ]
< < < | m o o
< o o o
P O2 2 OOt g 2 @
7 2n 460 313 120 1o 9

m Typical Connection Diagram (Recommended component values)

Vee (46V max)
O
.
‘ ‘ ‘ ‘ Excitation signal time chart
N . 2-phase excitation
8 1 6 10 15
Ve clock| 0 1 2 | 3 | o 1
2 Synca INa 540 INa INA H H L L H H
T O T T T T
Vb (5V)
11 Syncs INs H4———O INs I - 8kQ
1
Penhos ' 777 Rsa  Refa Refs Rss Ga Ge r2 1 2kQ (VR)
7 3] 13 9 4 12 Rs (1to 2W) : 1Q typ
Rs Rs PchMOS : HN1JO2FU (Toshiba)
r2 Inv 1 7404
Inv
Disable (High Active)
m External Dimensions (ZIP15 [SMA15Pin]) (Unit : mm)
Epoxy resin package
410.2
31:0.2 ot 2'510.2
S | o rmmm e 1.45:01 e
Wi i TG R (URvRTgeviey =1
55| osper T T
U/\l I 7 1.1620-15 1.27, 9 27
H 0652 J 0355*02 - 5.9) o8
Y 6501 ©
1167 4207 P2.0310.1x14=28.42 2
P2.03:0-1x14=28.42
31.3%02
AR a A AR
/|
123 - - - 15
Formina No. No.1054 Formina No. No.1055
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

S W-VAVAR SIS W VA AV IR W VALVl 2-Phase/1-2 Phase Excitation

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Units
SLA7027MU | SLA7024M | SLA7026M
Motor supply voltage Voo 46 \
FET Drain-Source voltage Voss 100 \Y
Control supply voltage Vs 46 \
Input voltage Vin 7 \
Reference voltage Vrer 2 \Y
Output current lo 1 | 1.5 | 3 A
L Po1 4.5 (Without Heatsink) W
Power dissipation Pos 35 (To=25°C) W
Channel temperature Ten +150 °C
Storage temperature Tsig —40 to +150 °C
m Electrical Characteristics
Ratings
Parameter Symbol SLA7027MU SLA7024M SLA7026M Units
min typ max min typ max min typ max
Is 10 15 10 15 10 15
Control supply current — mA
| Condition Vs=44V Vs=44V Vs=44V
Control supply voltage Vs 10 24 44 10 24 44 10 24 44 \Y
Voss 100 100 100
FET Drain-Source voltage — \Y
| Condition Vs=44V, lpss=250uA Vs=44YV, loss=2501A Vs=44V, lpss=2501A
Vos | [ oss | [ os | | oss
FET ON voltage — \
| Condition lo=1A, Vs=14V lb=1A, Vs=14V 10=3A, Vs=14V
. loss I I 4 I I 4 I I 4
, | 5T drainleakage current | ™6 ngiion Voss=100V, Vs=44V Voss=100V, Vs=44V Voss=100V, Vs=44V mA
% FET diode forward voltage Veo I I 12 I I 1 I I 23 \%
b5 [ condition Ib=1A lb=1A Ib=3A
8 I | [ 40 | [ 40 | [ 40
£l [ condition Vi=2.4V, Vs=44V Vi=2.4V, Vs=44V Vi=2.4V, Ve=d4V HA
o TTL input current m 08 08 08
° | condition Vii=0.4V, V=44V ViL=0.4V, V=44V Vii=0.4V, Vs=44V mA
Vin 2| I 2| I 2| I
TTL input voltage | Condition lb=1A lb=1A Ib=3A
(Active High) Vi | | os | [ o8 | [ os v
| condition Voss=100V Voss=100V Voss=100V
Vin 2 | | 2 | | 2 | |
TTL input voltage | Condition Vpss=100V Voss=100V Voss=100V
(Active Low) Vi | os [ os [ os v
| condition Io=1A lo=1A Ib=3A
8 T [ o5 ] [ o5 ] [ o5 ]
I‘é | Condition Vs=24V, [0=0.8A Vs=24V, lo=1A Vs=24V, lb=1A
A - Teg [ o7 ] [ 07 ] [ o7 ]
£ |Swiching time [ condition Vs=24V, 1b=0.8A V=24V, Io=1A Va=24V, lo=1A Ke
E T [ o1 ] [ o1 ] [ o1 ]
< | Condition Vs=24V, l0=0.8A Vs=24V, lo=1A Vs=24V, lb=1A
100 I ICs




SLA7027MU/SLA7024M/SLA7026M

mInternal Block Diagram

8 1 (6 5‘< (7 12rn an 1S‘m 18 11
z z 2 B z z
T T 1, 8, 11, 18pin
Mool Treal Description of pins
— — Excitation input signal
L<]J L] Lo M Active H Active L
*<Il ,j>* I Pin 1 OUTA OUTa
D Pin 8 OUTa OUTa
p r Pin 11 OUTs OUTs
i Pin 18 OUTs OUTs
9 4 2 T3 1t 43 15 10
m Typical Connection Diagram (Recommended component values)
Active High Excitation signal time chart
Voo (46V max) 2-phase excitation
" clock 0 1 2 3 0 1 1o 510Q
INa | H L L H H L rz2 : 100Q (VR)
INA L H H L L H r3 : 47kQ
Vb (5V) ra - 47kQ
Vsa Vsg OUTA  OUTAOUTE OUTs INB H H L L H H rs . 2 4kQ
ra ra r 6 — . .
| stazoeam Mo N | L | L | H ] HJLIJL re : 2.4kQ
T:: 7026M iNs 7o INg :"c;"‘m C1 : 470pF
P I 7027MU Ol o 1-2 phase excitation Cz2 : 470pF
re Rsa REFAREFBRss  Ga G Cs : 2200pF
It A\_yI'_[ws clock|[ 0| 1|2]|8|4|5|6|7|0]|1|2]|3 Ca : 2200pF
| INA [H[H|L|L|[L|L|L|H|H[H|L]|L Rs - 1Q typ (7024M)
° INA [L{L|L|H[H|[H|[L]L|[L|L|L|H (1to2W) 9 68Q typ (7026M)
INs |L{H|[H[H|L|L|L|[L|L|[H|H[H 1.8Q typ (7027MU)
INE |L| L{L|LJL{H|H[H|JL|LJLJ|L
Active Low Excitation signal time chart
2-phase excitation
Ve (46V max)
- clock | 0 1 2 3 0 1 reo:510Q
INA L H H L L H rz2 . 100Q (VR)
INA H L L H H L r3 : 47kQ
o 1. Ns | L | L | H | H [ L |[L AT
/sa Vse OUTA OUTA OUTe  OUTE = T
s g [ s”LTM;;’;T i I INs") H | H L L | H|H e : 2.4kQ
2 Tan 7026M INE [P0 INE | Active o Ci - 470pF
i 026l e 1170 e [ Low 1-2 phase excitation C2 : 470pF
o T 7027MU Pl Ca : 2200pF
i irz clock| 0| 1|2[83|4|5|6(7|0[1]|2]|3 Ca :2200pF
K INAa [L]L|H[H[H[H[H[L|L[L]|H[H Re - 10 typ (7024M)
INe [H|H|[H|L|L|L|[H|H[H|H|[H][L (1102W) 0 68Q typ (7026M)
INe |H|{L|L|[L|[H|H|H[H|H[L|L]|L 1.8Q typ (7027MU)
INs |HI|H|H|H|H|L|L|L|H|H|H]|H
m External Dimensions (ZIP18 with Fin [SLA18Pin]) (Unit : mm)
N\ 16.4:02 %E'
?_omf 2502 .
& [ — b
! R-End Ej:_:‘{ O M $§$
=t 0.65°8% Il gz 2ame %58
06597 J 055597 eor Ll g @
— 40.7 7508 i o T
7168704228561 & 17xP1.6804=28.56%"
31.3%02
123 . . .. 18
Forming No. No.871 Forming No. No.872
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

S W VAR TSI WAV VA ISIW- YA K]\l 2-Phase/1-2 Phase Excitation

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Units
SLA7031M | SLA7032M | SLA7033M
Motor supply voltage Vee 46 Vv
Control supply voltage Vs 46 \
FET Drain-Source voltage Vbss 100 Vv
Vin -0.3t0 +7
Input voltage Vswne -0.3t0 +7 v
Reference voltage Vrer -0.3t0 +7 V
Sense voltage Vrs -51t0 +7 V
Output current lo 1 | 15 | 3 A
o Po1 4.5(Without Heatsink) w
Power dissipation
Po2 35(Te=25°C) w
Channel temperature Ten +150 °C
Operating ambient temperature Ta —20 to+85 °C
Storage temperature Tsg —40 to +150 °C
mRecommended Operating Conditions
Parameter Symbol - Ratings unit Remarks
min max
Motor Supply Voltage Vum 44 \
Control Supply Voltage Vs 10 44 \
VRer 0.1 1.0 \Y The control current precision is degraded at 0.1V or lower.
REF Input Voltage
VReF(dis) 4.0 55 \ Output MOS FET OFF
Case Temperature Tc 100 °C Temperature of 4(15)-Pin Lead(without heatsink)
m Electrical Characteristics
Ratings
Parameter Symbol SLA7031M SLA7032M SLA7033M Units
min typ max min typ max min typ max
Is 10 15 10 15 10 15
Control supply current Condition Vs=44V Vs=a4V V=44V mA
Control supply voltage Vs 10 24 44 10 24 44 10 24 44 \
) Voss 100 100 100
AT B SRE UEge Condition V=44V, loss=250A V=44V, [0ss=2500A V=44V, loss=250A v
Vos | | oss | [ o6 | EES
ASEOTEEEE Condition Io=1A, V=10V lo=1A, V=14V 10=3A, Vs=14V v
) Vso | [ 12 | [ 14 | [ 23
FET diode forward voltage Condition lso=1A lso=1A lso=3A v
] loss | [ 250 | [ 250 | [ 250
A CIRTRIEEER G Condition Voss=100V, Vs=44V Voss=100V, V=44V Voss=100V, Vs=44V HA
Vin 20 | | 20 | | 20 | |
Input voltage Condition lb=1A lb=1A Ib=3A
(Active High) Vi | | os | | o8 | | o8 v
Condition Voss=100V Voss=100V Vbss=100V
o F— Vin 20 | | 20 | | 20 | |
= Input voltage Condition Voss=100V Voss=100V Voss=100V
b (Active Low) Vi [ [ o8 [ [ o8 [ [ o8 v
8 Condition Io=1A Io=1A Io=3A
% Input current ] | | 2 | | = = LA
8 Condition Vs=44V, Vi=0 or 5V Vs=44V, V=0 or 5V Vs=44V, Vi=0 or 5V
Vsmo 40 | | 40 | | 40 | |
Condition Synchronous chopping mode Synchronous chopping mode Synchronous chopping mode
Input voltage \2
Vsvne 0.8 0.8 0.8
. Condition Asynchronous chopping mode Asynchronous chopping mode Asynchronous chopping mode
SYNC terminal
Isvc [ o1 [ o1 [ o
Condition Vs=44V, Vsyne=5V Vs=44V, Vsyne=5V Vs=44V, Vsyne=5V
Input current lovne [ [ -01 | [ -0 | [ -o01 mA
Condition Vs=44V, Vsyne=0V Vs=44V, Vsyne=0V Vs=44V, Vsyne=0V
Veer o | [ 20 o | | 20 o | [ 20
Condition Reference voltage input Reference voltage input Reference voltage input
Input current Vv
Ve 40 | [ 55 40 | EE 40 | [ 55
A Condition Output FET OFF Output FET OFF Output FET OFF
REF terminal
Irer | | +1 | | +1 | | +1
Input current — - - » HA
Condition No synchronous trigger No synchronous trigger No synchronous trigger
Internal Rrer 40 40 40 a
resistance Condition Resistance between GND and REF terminal at synchronous trigger | - Resistance between GND and REF terminal at synchronous trigger | Resistance between GND and REF terminal at synchronous trigger
Sense Voltage VRs Vrer Vrer Vrer \
a T 0.5 0.5 0.5
Bl Tao 0.7 0.7 0.7
% Switching time T 01 01 01 Hs
§ Condition Vs=24V, b=0.8A Vs=24V, lo=1A Vs=24V, lb=1A
8 Chopping OFF time Tore 12 12 12 us
< Condition Vs=24V Vs=24V Vs=24V
102 | Ics




SLA7031M/SLA7032M/SLA7033M

mInternal Block Diagram

o 0z Of ?i ?Z 02 O
1,8,11,18pin
' el el | Description of pins
i i Chopping noise| _ v = B
blanking timer Excitation input signal
ZE N (5 s typ) (5 #styp) Active H Active L
ot MOSFET| (~gripis happig | |MOSFET 1pin OUT A OUT A
gate drive| | OFF timer OFF timer [{gate drive 8pin OUT A OUT A
i circuit (12 us typ) (12 us typ) circuit S —.
i1pin | OUTB OUTB
Doy ogong 18pin | OUTB | OUTB
| | "o
= ]
< 5 < < L@ o o @
» [@)] 5O z @
9 = 2>Zv'> i 312 5° 65 0

m Typical Connection Diagram (Recommended component values)

Active High
Vcc(ASVm‘ax'
. . Excitation signal time chart
H H 2-phase excitation 1-2 phase excitation
\7/;—‘5‘55 oauﬁ (lun‘ofuﬁ‘o‘un clock 0 1 2 3 0 1 clock|0f(1|2|3|4|5|6(7|0(1]2]|3
2l svea e F—Om, INa | H L L H H L INa [H|H|L|L|L|L[L|[H|H|H|L|L
SLA7031M N5 g Active INA L H H L L H
Vb (5V) Bl ones  Shreat e 17O (o INN |L|L|L|{H|H|H|L|L|L|L|L|H
N5 1163 g INs [ H H L L H H INe [L{IH|{H|H|L|L|L|L|L|[H|[H|H
n Fon feh Fed Fun GA_Gd INE | L L H H L L INS [L|L|JL|JL|JL|H[H[H|L|L|L]|L
e r1 : 4kW
° r2 : 1kW (VR)
Rs: 1W typ (7031M/7032M)
(1o 2W) 0 68W typ (7033M)
Active Low
Excitation signal time chart
ves (#0vma) 2-phase excitation 1-2 phase excitation
i HH clock| 0 | 1 2 3 | o | 1 cock [0]1]2[3]4]5]6]7]0]1]2]3
N e INa | L H H L L H INa [L{L|{H|H[H[H[H[L|L]|L[H]H
YA oo o | INA | H L L H H L INE |H[H[H|L[L|L[H[H[H[H|H]|L
Homen m:;::; . INB L L H H L L INe [H{L|L|L|H|[H[H[H|[H|L|L]|L
- Blonce  stam Mo 7o, (Lo INg | H H L L H [ H INg [H[H|[H[H[H|L[L[L[H]H]H]H
N5 180 g
" RsA RerA RerB RSB GA  GB e 4kW
o] 4] r2 : 1kW (VR)
. Rs: 1W typ (7031M/7032M)
o (1t02W) 0.68W typ (7033M)
m External Dimensions (ZIP18 with Fin [SLA18Pin]) (Unit : mm)
31202
93.2:0.15 24,402 03.2°015x38 4,802
iz s
R-End 547 » wwwwwwwH *;t
o 065293 1783 228 358
0.6520% .\ 0.55'9% 6200 [ 2% @
I 4207 75906 «—| S
17xP1.680-4=28.56*1
123 - - - 18
Forming No. No.871 Forming No. No.872
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SIWAVOR VTSI WAV TSI WAY(YAYM 2-Phase/1-2 Phase Excitation, Built-in Sequencer

m Absolute Maximum Ratings

(Ta=25°C)
Ratings _
Raramsten Symbol SLA7050M | SLA7051M | SLA7052M Wit
Motor Supply Voltage Vm 46 Vv
Load Supply Voltage Vs 46 \Y
Logic Supply Voltage Vce 7 Vv
Output Current lo 1 2 3 A
Logic Input Voltage ViN —0.3to Vcc+0.3 \"
REF Input Voltage VREF —0.3 to Vec+0.3 \
Sense Voltage VRs —2t0 +2 V
L Po1 4 (Without Heatsink) w
Power Dissipation Poa 20 (To=25°C) W
Junction Temperature T +150 °C
Operating Ambient Temperature Ta —20 to +85 °C
Storage Temperature Tstg —30 to +150 °C
mRecommended Operating Conditions
[P t Symbol i Unit R ks
arameter ymbol = T ni emarks
Motor Supply Voltage Vm 44 Vv
Load Supply Voltage Vs 10 44 \
Logic Supply Voltage Vce 3.0 5.5 \ The Vcce surge voltage should be 0.5V or lower.
REF Input Voltage VREF 0.1 1.0 \% The control current precision is degraded at 0.1V or lower.
Case Temperature Tc 100 °C Temperature at pin-10 Lead (Without heatsink)
u EIeCtrlcal Characterlstlcs (Vece =5V, Vs = 24V, Ta = 25°C, unless otherwise specified)
Ratings
Parameter Symbol SLA7050M SLA7051M SLA7052M Unit
min. typ. max. min. typ. max. min. typ. max.
Iss 15 15 15 mA
. | Conditions Normal operation Normal operation Normal operation
Main Supply Current
Is | [ 100 | [ 100 | [ 100 A
| Conditions Sleep mode Sleep mode Sleep mode
Logic Supply Current lcc 3 3 3 mA
Output MOSFET Breakdown Vbss 100 100 100 v
Voltage | Conditions Vs=44V, lpss=1mA Vs=44V, lpss=1mA Vs=44V, lbss=1TmA
Outout MOSFET ON Resist Rbs (on) | | oss | [ o5 | [ o027 0
S esIstance | [conditions lo=1A lo=1A lo=3A
Output MOSFET Diode Forward Vsp | [ 12 | [EE | [ 23 v
Voltage | Conditions lso=1A lso=1A lso=3A
Maximum Clock Frequency Fclock 100 100 100 kHz
st eV Vi Vee-0.25 Vee-0.25 Vee:0.25 v
n
ogic input votiage Vin Veo0.75 Veo0.75 Vo075
. I +1 +1 +1 LA
Logic Input Current ™ 1 " "
VREF 0 1.5 0 1.5 0 1.5
| Conditions Normal-operation current control Normal-operation current control Normal-operation current control
REF Input Voltage \
VReFs P [ Ve 2| [ Ve 2| [ Ve
| Conditions Output OFF (sleep) Output OFF (sleep) Output OFF (sleep)
REF Input Current IREF +10 +10 +10 HA
Sense Voltage VRs Vrer Vrer Vrer \Y
PWM OFF Time ToFF 12 12 12 us
PWM Minimum ON Time TON (min) 5 5 5 1S
g el o Tse 100 100 100
eep - Enaple Recovery Time [ Conditions Vrer: 2.0 1.5V, lo: 0.75A Vrer :2.0 1.5V, lo: 1.5A Veer:2.0 - 1.5V, lo: 2.0A S
Tonc [ 25 ] [ 25 ] [ 25 ]
e . | Conditions Clock — Out Clock — Out Clock- Out
Switching Time HS
Torro [ 20 ] [ 20 ] [ 20 ]
| Conditions Clock - Out Clock - Out Clock- Out
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SLA7050M/SLA7051M/SLA7052M

mInternal Block Diagram

and Pin Assignment

Q ul
g z % o § § < § 5 2 g z ¢ Pin No. Symbol Function
Q-0 0 - O Q0O --0--0:0----0O---------- 00O~ 1 OutA Phase A output
3 2 NC No Connection
§ 3 OutA Phase A output
i 4 GA No Connection
§ 5 Vee Logic supply
3 6 SenseA Phase A current sense
§ CF:JVr:Il’l\'/cI)I Scy;:trr‘:: ‘ ’ Control 7 Clock Step Clock input
! 8 Sync Synchronous PWM control signal input
§ 9 Ref Control current setting & output OFF
: 10 GND Device GND
b é""’i”iii:i:i:gﬁiit;n 21:E:j:jiiii:""ﬁ ****** 1 CW/CCW Normal/reverse conml)l input
2 m 3 S 2 12 Full/Half Full/Half Step control input
z ? 13 SenseB Phase B current sense
Truth Table 14 Vs Load supply (motor supply)
L H 15 GB_ No Con_nection
CW/CCW cw oW 16 OutB Phase B output
Full/Half Full Half 7 NC No Connection
REF Enable Disable 18 OutB Phase B output
Sync Asynchronous Synchronous
Clock §

* REF terminal turns into normal operation at VREF < 1.5V.
The output is disabled (Output OFF) at VREF > 2V.

mTypical Connection Diagram

Vee=3.06.5V

Disable
at

Micro-
computer,
etc.

cB

Vs=1044V

SLA7050M
SLA7051M
SLA7052M

S-GND

Rs=0.1 to 2Q (Power dissipation should be: P=lo2 x Rs)
R1=10kQ CA=100uF/50V
R2=5.1kQ (VR) CB=10uF/10V

Q1:T.B.D

* Vcc line noise precaution:
The device may malfunction if the Vcc line noise exceeds 0.5V.

* Be sure to connect the unused logic input terminals (CW/CCW, F/H, Sync) to Vcc
or GND. If they are open, the device will malfunction.

* GND pattern precaution:
Separating the Vcc system GND (S-GND) and Vs system GND (P-GND) from the
device GND (10-Pin) helps to reduce noise.

mExternal Dimensions (ZIP18 with Fin [SLA18Pin])

(Unit : mm)
31%02
¢3.2:0.15 24402 $3.21015x3.8  4,8%02
16,4502 ‘ ™ 4 7201
& EB_{J -
o
o | N
:(‘9 'ﬁ’ % Part Number 245502
2 e
T
Tﬁmmﬁw R-End < *ZI B g
Ve 065507 L J 1203
065287 128% ‘ 0.55%8%
40.7 0 ”
17xP1.68%04=28.56*! 17xP1.68%04=28.56*
31.3%02
123 ....... 18
Forming No. No.871 Forming No. No.872
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

I ORI\E 2-Phase/1-2 Phase Excitation

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Motor supply voltage Vee 46 \
FET Drain-Source voltage Voss 100 \
Control supply voltage Vs 46 \
TTL input voltage Vin 7 \
Reference voltage Vrer 2 Vv
Output current lo 1 A
Power dissipation Po 2.5 (Without Heatsink) w
Channel temperature Ten +150 °C
Storage temperature Tsig —40 to +150 °C
mElectrical Characteristics
Ratings
Parameter Symbol = d Units
min typ max
Is 5 7.5
Control supply current | Condition VeaaV mA
Control supply voltage Vs 10 24 44 \
Voss 100
FET Drain-S It: \
rain-source Votage | ['ondtion V=44V, loss=2500A
FET ON vol Vos | 985 %
voltage [ Condition b=1A, Vs=14V
loss | 4
FET drain leak: t A
Y I EEN e G [Gondition Voss=100V, V=44V m
% | FET diods forward vol Veo | 1.2 v
5 ode forward voliage | 'Gondition b=1A
] I | 40 A
£ _ [ Condition Vi=2.4V, V=44V H
o TTL input current
Q I | —0.8 R
m
[ condition ViL=0.4V, Vs=44V
Vin 2 |
TTL input voltage | Condition lo=1A v
(Active High) Vi | 0.8
[ condition Voss=100V
Vi 2 |
TTL input voltage [ Condition Voss=100V v
(Active Low) Vi | 0.8
[ Condition lo=1A
2 T [ 05
3 | Condition V=24V, 10=0.8A
% Switching i Teo 0.7
g | SWieningfime [ Condition V=24V, 1o=0.8A K
<
8 Ti 0.1
< [ Condition V=24V, 10=0.8A

mInternal Block Diagram

14NCO

11NCO

Rs
10

Rs
15

1,8,9,16pin Description of pins

Excitation input signal
Active H Active L
Pin 1
Pin 16 OUT1 OUT2
Pin 8
Pin 9 OUT2 OUT1

106 I ICs




m Typical Connection Diagram (Recommended component values)

SDKO3M

Active High
Vce (46V max) Excitation signal time chart
? 2-phase excitation
Phase[clock| 0 [ 1 [ 2 ]38 [o [ 1] r :510Q
phase ANt | HI1 LT LIHIHILJT :100Q (VR)
Motor coil Vb V) Motor coil IN2 L|H H[L [L [H]|r:47kQ
Phase A - Phase B phasepl— Nt | HIHT L [L [H[H[™M 1 47kQ
N> | LI L[ H[HTL L] rs:24kQ
re : 2.4kQ
16 8 7 7 16 8 Ct: 470pF
A OUT1 OUT2 Vs I jrs Vs OUT1 OUT2 6 Ca: 470pF
) INt O——{ IN1 INtFP——O IN1 ) )
Active SDKO03M SDKO03M Active Cs: 2200pF
High Phase A 2l Phase B High Ca: 2200pF
IN2 O——2 IN t—| T IN2P——O) IN2 Rs: 1.8Q typ
GND Rs REF REF Rs GND o (1 to 2W)
1-2-phase excitation
Phase| clock |0]1/2[3|4|5|6|7|0|1[2]|3
J_I’z Ph AINw HH[L|L|L|L[L[H|H/H|L|L
Rs e A INe [ LU [L[H[H[R[L L[ L] H
INt [LIH/HH|L[LJLJLIL{H[H|H
l l Phase BN, T LICIL[ LI LIAHAILICILIL
Active Low . . )
Vce (46V max) Excitation signal time chart
? 2-phase excitation
Phase | clock | 0 | 1 2 3]0 1] r:510Q
IN« | L{H|H[LJ[LJ[H]r:100Q(VR)
Motor coil Vb V) Motor coil Phase Al H| L L |H[H L | r3:47kQ
PhaseA F‘hase B IN+ L | L H|H | L L | ra :47kQ
PhaseBI™INe [ H [ H | L [ L [H [ H]| ™ :24Q
re : 2.4kQ
16 8 7 7 16 8 Ct: 470pF
6 OUT2 oun Vs s Vs OUTz oun 6 Cz: 470pF
) INt O—— IN INt FP——O IN1 ) :
Active SDKO03M SDKO3M Active Ca: 2200pF
Low 5 Phase A 2| Phase B Low C4: 2200pF
INe O— IN ] IN24O IN2 Rs: 1.8Q typ
GND Rs REF REF Rs GND (1 to 2w)
1-2-phase excitation
P Phase | clock [0[1|2|3]|4[5]|6|7|0|1[2]3
J_ 2 phase ANt [LILIHIHIHIH[HL[LTL HIH
Rs IN2 |H[H[H|L|L|L|H|H[H[H[H|L
l l Ph BIN1 HILIL|L|H/H/H[H|H|L|L|L
45€ B[ INe [H[H[A[H[H[L[L[C[H[H[HH
m External Dimensions (PS16) (Unit : mm)
0.89:0.15 | 2.542025
+0.15
0.75-0.05 9
16
’
& 9* B — 3
° e
! 20.0max. 8
8.0:05 19.56%02
6.3%0.2
|| =8 T
| ?;"J ?3 9 | | | | | | | |
! [, JL S <y 1 A A 1 A 1 A R |
° <
1.0%03 3.0:02 -
9.8%0.3
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

N WAV eV TP eV e AV R PRIV M VIRl 2-Phase/1-2 Phase Excitation Support, Built-in Sequencer

m Features m Absolute Maximum Ratings
. Liqeqp of built—_in cgrrer_'nt sense resistor and Parameter Symbol Ratings Unit Remarks
built-in protection circuit-type Motor Supply Voltage Vi 46 v
* Power supply voltages, Ves: 46 V (max), 10 to Driver Supply Voltage Ves 46 \
44V normal operating range Logic Supply Voltage Voo 6 v
* Logic supply voltages, Vop: 3.0 to 5.5 V Output Current lo *1 A Mode F
e Maximum output currents: 1 A, 1.5 A, 2 A, and Logic Input Voltage Vin -0.3 to Voo+0.3 \
3A REF Input Voltage VRer —0.3 to Voo+0.3 \
¢ Built-in sequencer Sense Voltage Vrs +2 Vv Excluding tw<1us
« Self-excitation PWM current control with fixed Power Dissipation PD 4.7 w WhenTa = 25°C
off-time 17 When Te = 25°C
¢ Synchronous PWM chopping function prevents Junction Temperature T +150 °C
motor noise in Hold mode Operating Ambient Temperature Ta —20 to +85 °C
« Sleep mode for reducing the IC input current Storage Temperature Tso —30t0 +150 °C
in stand-by state *1: Output current value may be limited for the SLA7070MR, MPR (1.0 A), SLA7071MR, MPR (1.5 A), SLA7072MR, MPR
« ZIP type 23-pin molded package (SLA (2.0 A), and SA7073MR, MPR (3.0 A), depending on the duty ratio, ambient temperature, and heating conditions.
package) Be sure that junction temperature of Tj is not exceeded under any circumstances.

mRecommended Operating Conditions

Parameter Symbol - Hatng Unit Remarks
min. max.
Motor Supply Voltage Vm 44 \Y
Driver Supply Voltage Vs 10 44 \
Logic Supply Voltage Vcc 3.0 5.5 \ The Vce surge voltage should be 0.5 V or lower
Case Temperature Tc 90 °C  |Temperature at Pin-12 Lead (without heatsink)
m Electrical Characteristics
Parameter Symbol . kiatings) Unit Conditions
min typ max
. IBB 15 mA In operation
IMEHD Sy Gl IBBS 100 HA Sleep 1 and Sleep 2 modes
Logic Supply Current Icc 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 \ VBB=44V, ID=1mA
0.7 0.85 SLA7070M, ID=1.0A
Output MOSFET ON Resistance Rps(on) 0.45 0.6 Q SLA7071M, ID=1.5A
0.25 0.4 SLA7072M, ID=2.0A
0.18 0.24 SLA7073M, ID=3.0A
0.85 11 SLA7070M, ID=1.0A
Output MOSFET Diode Forward Voltage VF 1.0 1.25 \ SLA7071M, ID=1.5A
0.95 1.2 SLA7072M, ID=2.0A
0.95 21 SLA7073M, ID=3.0A
Maximum Clock Frequency Fclock 250 kHz When Clock Duty = 50%
P Vi 0.25VDD
Logic Input Voltage
e ¢ ViH 0.75VDD v
Logic Input Current I 1 HA
liH +1
0.04 0.3 SLA7070MR/7070MPR, within the current setting range
Vier 0.04 0.45 SLA7071MR/7071MPR, within the current setting range
REF Input Voltage 0.04 0.4 \ SLA7072MR/7072MPR, within the current setting range
0.04 0.45 SLA7073MR/7073MPR, within the current setting range
VREFS 2 VDD Output (OFF) Sleep 1
REF Input Current IREF +10 HA
Sense Voltage VSENSE VREF \ When step reference current ratio is 100%
Sleep-Enable Recovery Time Tse 100 uS Sleep1&Sleep2
Switching Time teon 2.0 18] Clock - Out ON
teoft 1.5 usS Clock - Out OFF
0.296 0.305 0.314 SLA7070MR/7070MPR , when motor coil shorts out
S FesNEnes Rs 0.296 0.305 0.314 Q SLA7071MR/7071MPR, tolerance of +3%
0.199 0.205 0.211 SLA7072MR/7072MPR, tolerance of +3%
0.150 0.155 0.160 SLA7073MR/7073MPR, tolerance of +3%
Overcurrent sense voltage Vocp 0.65 0.7 0.75 \ SLA7070MPR/7071MPR/7072MPR/7073MPR, when motor coil shorts out
2.3 SLA7070MPR/7071MPR
Overcurrent sense current locp 3.5 A SLA7072MPR
4.6 SLA7073MPR
Flag Output Voltage VFlagL 1.25 v SLA7070MPR/7071MPR/7072MPR/7073MPR, IFlagL=1.25mA
VFlagH 1.25VDD SLA7070MPR/7071MPR/7072MPR/7073MPR, IFlagH=—1.25mA
Flag Output Current I':ag: 125 125 mA SLA7070MPR/7071MPR/7072MPR/7073MPR
lag —1.
Step Reference Current Ratio ModeF 100 %
Mode8 70.7 %
PWM Minimum ON Time ton(min) 3 Us
PWM OFF Time toff 12 us

The direction in which current flows out of the device is regarded as negative.
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SLA7070MR, MPR/7071MR, MPR/7072MR, MPR/7073MR, MPR

mInternal Block Diagram m Pin Assignment
Pin No. Symbol Function
4 OutA Phase A output
° 2
- 3 _
g it § 5 £853 é g i 2 OutA/ Phase A output
B O O-0--0-0-0--0--0-O--
‘ﬁ 1 18| 6| 7} 8| 9)16)1 15? 5 SenseA Phase A current sense
6 N.C. N.C.
wc | ] 7 i
8 M2 Excitation mode/Sleep 2 setting input
Pre- Sequencer
Driver | | 8 9 M3
L Stoep Cireut 10 Clock Step Clock input
DAC | -
I I 11 Ves Driver supply (motor supply)
S 12 Gnd Device GND
13 Ref/Sleep1 Control current mode/Sleep 1 setting input
Scynchr? 14 Voo Logic supply
ontrol
SenseA PWM PWM SenseB 15 Reset Internal logic reset input
Control Control
osc 7117— 16 Cw/CCwW Normal/reverse control input
17 Sync PWM control signal input
18 Flag Protection circuit monitor output!
el 19 SenseB Phase B current sense
22 OutB/ Phase B current output
22
= OutB Phase B current output
The protect circuit is deleted and the flag pin is N.C. for SLA7070MR, 7071MR, 7072MR, and 7073MR. *1: N.C. pin for SLA7070MR, 7071MR, 7072MR, and 7073MR.
m Typical Connection Diagram m External Dimensions (ZIP23 with Fin[SLA23Pin])
Vs=10V to 44V 3102
24.4%02 46202
16.402 1.7:0
‘ Gate burr -
Y 93.21015x 3.8
Vco=3.0V to 5.5V HECA w@’) % L{é‘} I T 1O
{ W{E{A o ;}\i © M 2.45%02
5 = 2 M d at
i Gl @ @9 Y fheroon
cwicew  SLA7070MR,MPR 4 L
Micro- M1 SLA7071MR,MPR /i(&L N
computer, M2 SLA7072MR,MPR 59
o M3 SLA7073MR,MPR [RendH— b
Sync J Y
¢ N.C.
Flag & || 055183
Ref/Sleep 22 x P1.27%95 = 27.94*" <
SenseA Gnd SenseB 4,507
31.3t02 (Measured at the tip)
2 | :
r2Z 3 c2 (Including the resin burr)
One-point
Gnd
Logic Gnd Poweznd

* There is no Flag pin (Pin-18) for SLA7070MR, 7071MR, 7072MR, and 7073MR.
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

S WAWAV AV IS WAWACZ: YAV 2W1-2 Phase Excitation/Micro-step Support

m Absolute Maximum Ratings

Ratings .
Parameter Symbol Units
SLA7042M SLA7044M
Motor supply voltage Vee 46 \Y
FET Drain-Source voltage Voss 100 \
Control supply voltage Voo 7 \Y
Input voltage Vin —0.5 to Voo+0.5 \Y
Output current lo 1.2 | A
Power dissipation Po 4.5 (Without Heatsink) w
Channel temperature Ten +150 °C
Storage temperature Tsg —40 to +150 °C
m Electrical Characteristics
Ratings
Parameter Symbol SLA7042M SLA7044M Units
min | typ | max min | typ | max
Control suppl t loo | | ! | | ! A
ontrol supply curren [Conditions Voo=5.5V Voo=5.5V m
Control supply voltage Voo 4.5 [ 5 [ 5.5 4.5 [ 5 [ 5.5 v
Vi 35 [ [ 5 35 [ [ 5
[Conditions Voo=5V Voo=5V
Terminals | Input voltage Vo 0 I I " 0 I I 5 v
gﬁg%K [Conditions Voo=5V Voo=5V/
and Input hysteresis Vi [ 1 [ [ 1 [ v
STROBE | Yoltage [Conditions Voo=5V Voo=5V/
I [ [ +1 [ [ +1
| [Conitons Voo=5V, Vi=0 or 5V Voo=5V, Vi=0 or 5V HA
Vrer 0.4 2.5 0.4 2.5
NS [Conditions Voo=5V Voo=5V v
REF P 9 VbisasLE Voo—1 | | Voo Vop—1 | | Voo
terminal [Conditions Voo=5V Voo=5V
Input q Irer | | +1 | | +1 A
nput curren [Conditions Voo=5V, Vi=0 or 5V Voo=5Y, Vi=0 or 5V H
2 Vet 0 0
B |Conditions MODE 0 MODE 0
o Ve 20 20
] [Conditions MODE 1 MODE 1
£ Vet 40 40
o [Conditions MODE 2 MODE 2
= Veet 55.5 55.5
Step reference current ratio |Covndmons MC7)1DE 3 MS?E 3 %
ref B B
[Conditions MODE 4 MODE 4
Vet 83 83
[Conditions MODE 5 MODE 5
Vet 91 91
[Conditions MODE 6 MODE 6
Vet 100 100
[Conditions MODE 7 MODE 7
Vbs [ [ 0.8 [ [ 1.4
FET @ i [Conditions To=1.2A, Voo=4.75V 10=3.0A, Voo=4.75V v
) Voss 100 [ [ 100 [ [
AEV IDE TS vellEgE |COﬂdiﬁ0nS loss=4mA, Voo=5V Ipss=4mA, Voo=5V v
FET drain leak t lose 4 4 A
rain leakage curren [Conditions Voss=100V, Voo=5V Vpss=100V, Voo=5V m
) Vsp [ [ 1.2 [ [ 2.3
FET diode forward voltage [Conditions =1 2A Io=3A \
Torr 7 7 |
[Conditions MODE 1, 2 MODE 1, 2
. Torr 9 | 9 |
SheppeSHiins [Conditions MODE 3, 4,5 MODE 3, 4,5 s
Tore [ 11 [ [ 1 [
[Conditions MODE 6, 7 MODE 6, 7
T [ 0.5 [ [ 0.5 [
|Conditions Voo=5V, lo=1A Voo=5V, lb=1A
Switchin fi Teg [ 0.7 [ [ 0.7 [ s
) || Sy tar [Conditions Voo=5V, Io=1A Voo=5V, lo=1A H
Z I [ 0.1 [ [ 0.1 [
ket |Conditions Voo=5V, Ib=1A Voo=5V, lb=1A
A E—— “DAT 75 [ [ 7 [ [
& | Patasetiptime [Conditions Data active time before clock ! Data active time before clock |
2 P —— wDAT 75 75
atanoidtime [Conditions Data active time before clock ¢ Data active time before clock |
Data pulse fime ‘" WwDAT 150 150
ala pulse time [Conditions ns
P —— whCLK 100 [ [ 100 [ [
Clock pulse widtl [Conditions
o sSTB 100 100
Siliels ezl HiD [Conditions Time from clock | to Strobe | Time from clock | to Strobe |
wSTB 100 100
Strobe pulse H width “F” i | | | |
[Conditions
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SLA7042M/SLA7044M

mInternal Block Diagram m Serial Data Pattern

OUT excitation (MODE x) OUT excitation (MODE ¥)
R a a 2 g Phase a b c Phase a b c
5 5 8 8 5 5 Trock
5 b > > o ©° o— HH R o—i i HH
? ? STROBE M M
L ] ] 1
G o VooED
o o = -
o o o—|
= =
S S
H e mer o o e Ly VooE! L
B oo lnot Yooe H H
Chopper ON - -~ Chopper ON o— o
| |
ase ase MODE2
T =3l wo | LT RREEREE
i - (2 I L o
DATA
e f— EEREREEE P
) R aa RS pa B L
MODES ——— —_— = A
5 P S S 5 e | o[ | T
s 3 3 K fa omoE R 3 2 A
€ H B g E ‘ ‘ ER 8 2 . wooss| L i
(& 5 5 (&} (91%) o— L | 0 .
MODE7
(100%) | o —1 L 0—il i
Successively output this serial data and set any
current. Then, determine the step
time of the reference voltage Vref with STROBE
signal intervals.
m Diagram of Standard External Circuit m Output Current Formula
Ve K r\{rer K:Reference voltage setting ratio by
lo= 3 Rs serial signal (See the internal block
diagram)
5V
4 15 1 8 11 18
R VoA VeoB OUTA OUTA OUTB OUTB
CLOCKA 5
ENABLE GLOCKB 15
Veer 5| REFA SLA7042M  rseez >
L1 2| REFB SLA7044M  srropes =
B DATAA e
R: TC 6
DATAB {75
GNDA GNDB _ RSA RSB
T 7 12 9 10
Rs Rs
C1 : 50040000pF

m External Dimensions (ZIP18 with Fin [SLA18Pin])

(Unit : mm)
3110.2
©3.2:0.15 24,4592 03.2:9153 8 4.8%02
16.4*02 ir 1.7201
gl g3 Part No. B
© @ 2452 P
T (\ 1%
R-End Sy :ﬁu}
=i % 2.0%01 J =
0.6 35 @
05587 72106 g T
e 4;7 17xP1.68%04=28 56! * S
17xP1.68%04=28.56%!
31_3i0.2
|
] 00 A A AT
Tiae i 57718 O B WG
(280 anenneennd it
Forming No. No.871 Forming No. No.872
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

m Features

NIV TSI WAV YIS WAWA XA I 2-Phase to 2W 1-2 Phase Excitation Support, Built-in Sequencer

m Absolute Maximum Ratings

(Ta=25°C)
* Main supply voltage VBB: 46V (max), 10 to Ratings
i4Y recomlrnentlited Von: 5.0 10 5.5V . Parameter Symbol SLA7065M SLA7066M | SLA7O0BTM Unit
. .
_()glc Supply voltage Vbp: 3.0 10 5.5V Suppo Motor Supply Voltage Vm 46 \Y%
e Lineup of output current lo: 1A, 2A, 3A -
X Driver Supply Voltage VBB 46 \
(maximum set current) -
* Supporting the clock-input-method micro-step LooicSUppIYIVORage Voo i v
drive (built-in sequencer) Output Current lo 1.0 2.0 | 3.0 A
« 2-phase excitation to 2W 1-2 phase excitation Logic Input Voltage VN —0.3to Voo+0.3 v
support REF Input Voltage VREF —0.3 to Vop+0.3 \
« Self-excitation PWM current control method Sense Voltage Vrs —21o +2 (tw >1ps) v
« Built-in synchronous chopping function to Power Dissipation Po 3.5 (Without Heatsink) W
prevent the audible motor noise in the hold Junction Temperature Tj +150 °C
state Operating Ambient Temperature Ta -20 to +85 °C
* ZIP type 21-Pin mold package (SLA package) Storage Temperature Tstg —30 to +150 °C
mRecommended Operating Conditions
Ratings .
Parameter Symbol - Unit Remarks
min max
Motor Supply Voltage Vm 44 Vv
Driver Supply Voltage VBB 10 44 \Y
Logic Supply Voltage Vop 3.0 5.5 \ The Vo surge voltage should be 0.5V or lower.
REF Input Voltage VREF 0.1 1.0 \ The control current precision is degraded at 0.1V or lower.
Case Temperature Tc 90 °C Temperature at pin-11 Lead (Without heatsink)
mElectrical Characteristics (Vop=5V, Vea=24V, Ta=25°C, unless otherwise specified)
Ratings
Parameter Symbol SLA7065M SLA7066M SLA7067M Unit
min typ max min | typ [ max min | typ | max
IBB | | 15 | | 15 | | 15 A
) | Conditions In operation In operation In operation m
Main Supply Current 1835 100 100 100
|Conditions Sleep mode Sleep mode Sleep mode HA
Logic Supply Current ) 4 4 4 mA
V (8R) DS 100 | | 100 | | 100 | |
Oz MIOSHET Elizelalsmm eliEge [Conditions Ve=44V, Io=TmA Ve5=44V, lo=TmA Ve=44V, lo=TmA v
R 0.7 0.25 0.18
Output MOSFET ON Resistance |Cz:(jft’g’ns | s | | - | e | Q
V 0.85 0.95 0.95
Output MOSFET Diode Forward Voltage |CondFitions I T=1A I I TF=oA I I F=3A I \
Maximum Clock Frequenc fole 250 250 250 kHz
q Y | Conditions When Clock Duty = 50% When Clock Duty = 50% When Clock Duty = 50%
Logic Inout Volt Vi Vop-0.25 Vop-0.25 Vop-0.25 v
0gic input votiage Vin Voo-0.75 Voo-0.75 V00-0.75
[ +1 +1 +1
IiH +1 +1 +1
) |Conditions Clock, Reset, CW/CCW, Sync Clock, Reset, CW/CCW, Sync Clock, Reset, CW/CCW, Sync
Logic Input Current T [ 50 [ | 50 | | 50| HA
IiH | +1 +1 | | +1 |
| Conditions M1, M2 M1, M2 M1, M2
VREF 0 [ [ 1.5 0 [ [ 1.5 0 [ [ 1.5
REF Inout Volt |Conditions Normal-operation current control Normal-operation current control Normal-operation current control v
nputVoltage VREFS 2 [ [ Vbp 2 [ [ Voo 2 [ [ Voo
|Conditions Output OFF (sleep) Output OFF (sleep) Output OFF (sleep)
REF Input Current IREF [ +10 [ [ +10 [ [ 10 HA
VMoL 1.25 1.25 1.25
o |Conditions ImoL=1.5mA ImoL=1.5mA ImoL=1.5mA
o Qi ValEgR Vvor | Voo-1.25 | Voo1.25 ] Voo—1.25 | v
| Conditions IMoH=—1.5mA IMoH=—1.5mA ImoH=—1.5mA
| 3 3 3
Mo Output Current In’::: 3 3 3 mA
Sense Temminal Inflow Current ISENSE +10 +10 +10 LA
Sense Volt VseNsE 0.95 1.00 1.05 0.95 1.00 1.05 0.95 1.00 1.05 v
ense Vollage [Conditions When VRer = 1V in Mode F When Vrer = 1V in Mode F When Vrer = 1V in Mode F
Mode F 100 100 100
Mode E 98.1 98.1 98.1
Mode C 92.4 92.4 92.4
Mode A 83.1 83.1 83.1
Mode 8 70.7 70.7 70.7 %
Step Reference Current Ratio Mgdz 5 555 555 555
Mode 4 38.2 38.2 38.2
Mode 2 19.5 19.5 19.5
|Conditions VRer=Vsense=100%, VRer=0.1 to 1.0V VRerF=Vsense=100%, VRer=0.1 to 1.0V VReF=Vsense=100%, VRer=0.1 to 1.0V
Tonc 2.0 2.0 2.0
I [Conditions Clock ~OutON Clock — OutON Clock — OutON
Switching Time Torre 15 15 15 us
|Conditions Clock - OutOFF Clock — OutOFF Clock — OutOFF
TON (min) 1.8 1.8 1.8 s
. . | Conditions Mode 2 to F Mode 2 to F Mode 2 to F
PWM Minimum ON Time Tormt I 1 I I 1 I I 1 I
| Conditions Mode 8 to F Mode 8 to F Mode 8 to F Hs
toFF2 9 9 9
Cliesing GFF e |C(:;13;t3|ons Mode74 to 6 Mode74 to 6 Mode74 to 6 s
| Conditions Mode 2 Mode 2 Mode 2
The direction in which current flows out of the device is regarded as negative.
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mInternal Block Diagram

mPin Assignment

SLA7065M/SLA7066M/SLA7067M

o
| =
w
)
o
=

SenseA

Sequencer
&

Sleep Circuit

Pre-

Driver

Synchro

PWM
Control

Control

PWM

Control

15 Sync  GND "

SenseB

m Typical Connection Diagram

Pin No. Symbol Function
; OutA Phase A output
3 _ —
a OutA Phase A output
5 SenseA Phase A current sense
6 Voo Logic supply
7 REF Control current setting & output OFF control input
8 Reset Internal logic reset input
9 CW/CCW Normal/reverse control input
10 Clock Step Clock input
1 GND Device GND
12 M2 - L
Excitation mode setting input
13 M1
14 Mo 2-phase excitation state monitor output
15 Sync PWM control signal input
16 Ves Driver supply (motor supply)
17 SenseB Phase B current sense
18 - -
19 OutB Phase B output
2? OutB Phase B output

VBB=VM=1044V

R1=10kWQ

R3=10kQ

R2=5.1kQ (VR)

Component Values (Typical)
Rs=0.1 to 2Q (Power dissipation should be: P=lo?xRs)
CA=100uF/50V
CB=10uF/10V
C1=0.1uF

VpD=3.06.5V
Disable Rl
Qi
Reset
77 lcw/cew
cB
I SLA7060M
M2 .
computer, " Senes
etc.
Mo
Sync
R3
S-GND

* Voo line noise precaution:
The device may malfunction if the Vbb line noise exceeds 0.5V.
As a countermeasure, separating the Vop system GND (S-GND) and Ves
system GND (P-GND) from the device GND (Pin-11) helps to reduce noise.

* Be sure to connect the unused logic input terminals (CW/CCW, M1, M2,
Reset, Sync) to Vop or GND.
Otherwise, the device will malfunction.

* Be sure to open the unused logic output terminal Mo.

m External Dimensions (ZIP21 with Fin [SLA21Pin])

(Unit : mm)
31.0:02 31.0:02
24.4202 ¢3.2:015x3.8 4802 24,4202 ¢3.2:015x3.8 4,802
16.402 17204 16.4:02 17201
Gate burr Gate burr
L - Lol g
&) o | 5 &) o \@l— £ :
N 2
93.2+0.15 { T g ] 3.2:015 { 1 g I H £ _
ol 2| B8 o 2.45:02 o] S| B2 24502 2|8 @
3| 5 L8 ¢ 3| 5 238 9 5=
B o TE G w [Measured at the root] B o T|Z [Measured 2
& s = 2 g b a - - attheroot] | $
RO N = b o =
4-[R1]
““““““““ L
““““““““ +—R-endH| =1 fg
““““““““ +02 4 P1.4320.5-08,620.7 ;?T 2 E
065702 2 05570 20xP1.43:05-26,6+ 606 2| %%
s [Measured at the tip] — sl =g
20xP1.43405-28,6+1 g 4207 7.5:06 s
[Measured at the tip] [Measured at the tip] §
31.3:02 =
[Including the resin burr]
31.3:02
[Including the resin burr]
0.65%93
135 7 9 1115170 Forming No. No.2102 et o i it et gty Forming No. No.2104
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SLA7060M/SLA7061M/SLA7062M

1-2 Phase to 4W 1-2 Phase Excitation Support, Built-in Sequencer

m Features m Absolute Maximum Ratings (Taz25°C)
¢ Main supply voltage Vss: 46V (max), 10 to Ratings
44Y recommended Parameter Symbol SLA7060M SLA7061M SLA7062M Unit
* Logic supply voltage Vop: 3.0 to 5.5V support ierer Gy Vel e i 76 v
* Lineup of output current lo: 1A, 2A, 3A Driver Supply Voltage Vs 76 v
(maximum set current) -
s Hing the clock-i t thod mi + Logic Supply Voltage Vob 7 \
* Supporting the clock-input-method micro-step
drive (built-in sequencer) Sm'?u: Cu:rsnltt v 1.0 o3t 2‘\? 03 | 30 C
- ogic Input Voltage IN .3 to Voo+0.
¢ 1-2 phase excitation to 4W 1-2 phase REQFI ptv T 2 v 030 Voor03 v
excitation support nput Voltage REF -2 10 VoD v
« Self-excitation PWM current control method iense \é‘_)"a.ge. \;RS _2\;\7;2 ('WH> TH 'S)k W
* Built-in synchronous chopping function to OWe'r issipation ° 85 (Without Heatsink) -
prevent the audible motor noise in the hold JunctionTemperature +150 c
state Operating Ambient Temperature —20 to +85 °C
« ZIP type 21-Pin mold package (SLA package) Storage Temperature Tstg —30to +150 °c
mRecommended Operating Conditions
Ratings
Parameter Symbol " Unit Remarks
min max
Motor Supply Voltage Vm 44 \
Driver Supply Voltage VBB 10 44 \
Logic Supply Voltage Vob 3.0 55 \ The Vbb surge voltage should be 0.5V or lower.
REF Input Voltage VREF 0.1 1.0 \Y The control current precision is degraded at 0.1V or lower.
Case Temperature Tc 90 °C Temperature at Pin-11 Lead (Without heatsink)
m Electrical Characteristics (Vop=5V, VBB=24V, Ta=25°C, unless otherwise specified)
Ratings
Parameter Symbol SLA7060M SLA7061M SLA7062M Unit
min I typ max min | typ | max min | tvp | max
lee_ | [ 15 [ [ 15 [ | 15 A
Main Supply Current Colgglsnons In operation = In operation | = | In operatlconI =
Conditions Sleep mode Sleep mode Sleep mode HA
Logic Supply Current Ibb | | 4 | | 4 I 4 mA
V (BR)DS 100 | | 100 | | 100 | |
Ouijpid ORIAET Bl dtorm ValiEgs [Condiions Ves=44V, lo=TmA Vs5=44V, Io=1mA Vs5=44V, Io=1mA v
Output MOSFET ON Resistance i | N A o025 | [ 018 | 0
Output MOSFET Diode Forward Voltage | oo [ o8 | [ o8 | oo | v
q feik 250 | | 250 | | 250 | [
Maximum Clock Frequency Conditions When Clock Duty = 50% When Clock Duty = 50% When Clock Duty = 50% kHz
. Vi Vbp-0.25 Vop-0.25 Vop-0.25
(Lo i Vol Vin Vo0-0.75 Vo0-0.75 Vo0-0.75 M
I +1 +1 +1
IiH +1 +1 +1
et [Conditions Clock, Reset, CW/CCW, Sync Clock, Reset, CW/CCW, Sync Clock, Reset, CW/CCW, Sync
ogic Input Current ) [ =50 T [ —50 I T 50 T HA
i1 | +1 | | +1 | | +1 |
[Conditions M1, M2 M1, M2 M1, M2
VREF 0 | | 1.5 0 | | 1.5 0 | | 1.5
Conditions Normal-operation current control Normal-operation current control Normal-operation current control
REF Input Voltage VREFS 2 | VoD 2 | Vob 2 T VoD v
Conditions Output OFF (sleep) Output OFF (sleep) Output OFF (sleep)
REF Input Current IREF ]JJ +10 | |J7 +10 | | +10 LA
VoL 1.25 1.25 | | 1.25
Conditions ImoL=1.5mA ImoL=1.5mA ImoL=1.5mA
ito Omifauit Vit Vior | Vop—1.25 ] Voo—1.25 | I Voo-1.25 | v
Conditions IMoH=—1.5mA IMoH=—1.5mA IMoH=—1.5mA
Mo Output Current m:: = — & — s mA
Sense Teminal Inflow Current ISENSE +10 +10 +10 UA
VSENSE 0.95 1.00 1.05 0.95 1.00 1.05 0.95 1.00 1.05
SR Weliiee Conditions When Vrer = 1V in Mode F When Vrer = 1V in Mode F When Vrer = 1V in Mode F M
[ Mode F 100 100 100
[ Mode E 98.1 98.1 98.1
[ Mode D 95.7 95.7 95.7
[ Mode C 92.4 92.4 92.4
Mode B 8.2 8.2 88.2
Mode A 3.1 83.1 83.1
Mode 9 7.3 77.3 77.3
Step Reference Current Ratio gz: g Zgz ggz ggz %
ode 6 55.5 55.5 55.5
ode 5 471 471 4741
ode 4 38.2 38.2 38.2
ode 3 29 29 29
Mode 2 19.5 19.5 19.5
Mode 1 9.8 9.8 9.8
Conditions | VRer=Vsense=100%, Vrer=0.1 to 1.0V VREF=VseEnse=100%, VRer=0.1 to 1.0V VREF=VseNseE=100%, VRer=0.1 to 1.0V
Tonc 2.0 2.0 2.0
Switchi ; Conditions Clock -~ OutON Clock — OutO Clock — OutON
witching Time TorFc 15 15 15 us
Conditions Clock - OutOFF Clock - OutOFF Clock - OutOFF
- 8 TON (min 1.8 1.8 1.8
(PR W O UiliD Conditions Mode 110 F Mode 110 F Mode 110 F ps
toFF1 | 12 | | 12 | | 12 s
Conditions Mode 8 to F Mode 8 to F Mode 8 to F H
Chopping OFF Time torrz 9 9 9
pPing Conditions Mode 4t0 7 Mode 4t0 7 Mode 4t0 7 s
toFF3 7 7 7 H
Conditions Mode 1103 Mode 1t0 3 Mode 103
The direction in which current flows out of the product is regarded as negative.
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SLA7060M/SLA7061M/SLA7062M

mInternal Block Diagram mPin Assignment
o Pin No. Symbol Function
2 1
Q Phase A output
Sz=sg¢g 2 OutA P
o o - N
***** --O-0O-0O-O- 3 _ _
|8 [14]18]12] 8 ¢ 2 OutA Phase A output
L 5 SenseA Phase A current sense
Sequencer 6 Voo Logic supply
‘ Sleep&C\rcuii DF;ir\?e-r 7 REF Control current setting & output OFF control input
T T 8 Reset Internal logic reset input
‘ ‘ DAC I g Cw/CCwW Normal/reverse control input
I 10 Clock Step Clock input
e T 1 GND Device GND
PWM PWM ¢ 12 M2 _— -
Control Control 5 W Excitation mode setting input
osc
777777777777777 [ 14 Mo 2-phase excitation state monitor output
T e SO 15 Sync PWM control signal input
SenseA Sync GND SenseB 16 Ves Driver supply (motor supply)
17 SenseB Phase B current sense
18 — —
19 OutB Phase B output
20
1 OutB Phase B output

m Typical Connection Diagram

VBB=VM=1044V

* Voo line noise precaution:
The device may malfunction if the Vob line noise exceeds 0.5V. As a coun-
VDD=3.06.5V termeasure, separating the Vop system GND (S-GND) and VBB system
DTL'EE GND (P-GND) from the device GND (Pin-11) helps to reduce noise.
[e}]
Reset
P lcwicew 9 * Be sure to connect the unused logic input terminals (CW/CCW, M1, M2,
cB
i C“';:k SLA7060M Reset, Sync) to Vop or GND.
ICro- .
computer,| w1 Series Otherwise, the device will malfunction.
etc. Mo
s * Be sure to open the unused logic output terminal Mo.
R3
S-GND

Component Values (Typical)
Rs=0.1 to 2Q (Power dissipation should be: P=lo?xRs)

R1=10kWQ CA=100uF/50V
R2=5.1kQ (VR) CB=10uF/10V
R3=10kQ C1=0.1uF
m External Dimensions (ZIP21 with Fin [SLA21Pin]) (Unit : mm)
31.0%02 31.0%02
24.4%02 3.2:0.15x3.8 4802 24.402 3.2:0.15x3.8 4,802
16.4%02 1.7%0.1 16.4%02 1.7£0.1
Gate burr T Gate burr T
. s L Ll =
% E % Il °
£3.2:0.15 ¥ {} €§ = 1 3.2:015 %( €} {é F |z 1 s
—r ol 9|E — ol 3|E — olE s
RELE 245002 o] 3 83 2u02 3|83
B o T % e M d at the roof] & o |Z M d a
G} G} 5 o g) ?}’ \ [Measured at the root] o o L [alflfes%%t] g
““““““““ 4-(R1] I i T
““““““““ — i iR I
““““““““ T I
““““““““ 06532 E ! 02 20xP1.43:05-28.6:07 ;j 2|2
E 0.55-0.1 [Measured at the tip] _6:08 2 f%
20xP1.43405-28,6+1 g 4207 7.5:06 s
[Measured at the tip] [Measured at the tip] é
31.3:02 -
[Including the resin burr]
31.3:02
[Including the resin burr]
0.65 8%
135 7 9 1115170 Forming No. No.2102 et o i it et gty Forming No. No.2104
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

m Features

e Lineup of built-in current sense resistor and
built-in protection circuit-type

* Power supply voltages, VBs: 46 V (max), 10 to
44 V normal operating range

 Logic supply voltages, Vbp: 3.0t0 5.5V

e Maximum output currents: 1 A, 1.5 A, 2 A, and
3A

* Built-in sequencer

» Self-excitation PWM current control with fixed
off-time

* Synchronous PWM chopping function prevents
motor noise in Hold mode

 Sleep mode for reducing the IC input current

S YR R U sV VO V[0 2-Phase/4 W1-2 Phase Excitation Support, Built-in Sequencer

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Remarks

Motor Supply Voltage ' 46 Vv

Driver Supply Voltage Ves 46 V

Logic Supply Voltage Vop 6 \Y

Output Current lo *1 A Vref=0.4V, Mode F

Logic Input Voltage Vin —0.3 to Voo+0.3 \

REF Input Voltage Vrer —0.3 to Voo+0.3 \

Sense Voltage Vrs +2 Vv Excluding tw<1ps

Power Dissipation 4.7 When Ta = 25°C
PD 17 w When Te = 25°C

Junction Temperature Ti +150 °C

Operating Ambient Temperature Ta —20 to +85 °C

Storage Temperature Tstg —30 to +150 °C

in stand-by state

¢ ZIP type 23-pin molded package (SLA

package)

*1: Output current value may be limited for the SLA7075MR, MPR (1.0 A), SLA7076MR, MPR (1.5 A), SLA7077MR, MPR
(2.0 A), and SA7078MR, MPR (3.0 A), depending on the duty ratio, ambient temperature, and heating conditions.
Do not exceed junction temperature of Tj under any circumstances.

mRecommended Operating Conditions

Ratin: .
Parameter Symbol - 9 Unit Remarks
min. max.
Motor Supply Voltage Vm 44 \
Driver Supply Voltage Vs 10 44 \
Logic Supply Voltage Vop 3.0 55 V  |The Vcc surge voltage should be 0.5 V or lower
REF Input Voltage VREF 0.0 0.4 V  |When operating current control
Case Temperature Tc 90 °C  |Temperature at Pin-12 Lead (without heatsink)
mElectrical Characteristics
Parameter Symbol - Hatings Unit Conditions
min typ max
. IsB 15 mA In operation
T Sy (G IBBS 100 HA Sleep 1 and Sleep 2 modes
Logic Supply Current lcc 5 mA
Output MOSFET Breakdown Voltage V(eR)DSS 100 \% VBB=44V, ID=1mA
0.7 0.85 SLA7075M, ID=1.0A
Output MOSFET ON Resistance Roson) 0.45 06 Q SLA7076M, ID=1.5A
0.25 0.4 SLA7077M, ID=2.0A
0.18 0.24 SLA7078M, ID=3.0A
0.85 1.1 SLA7075M, ID=1.0A
1.0 1.25 SLA7076M, ID=1.5A
. v )
Output MOSFET Diode Forward Voltage F 0.95 12 \% SLA7077M, ID=2.0A
0.95 21 SLA7078M, ID=3.0A
Maximum Clock Frequency Fclock 250 kHz When Clock Duty = 50%
; Vi 0.25Vbp
L I t Volt:
el . ViH 0.75Vop v
Logic Input Current :'L 1 WA
H
0.04 0.3 SLA7075MR/7075MPR, within the specified current limit
v 0.04 0.45 SLA7077MR/7076MPR, within the specified current limit
REF Input Voltage R 0.04 0.4 v SLA7077MR/7077MPR, within the specified current limit
0.04 0.45 SLA7078MR/7078MPR, within the specified current limit
VREFs 2 Vob Output (OFF) Sleep 1
REF Input Current IRer +10 HA
SENSE Sense Voltage VsENSE VRer \2 When step reference current ratio is 100%
Sleep-Enable Recovery Time Tse 100 uS Sleep1&Sleep2
Switching Time teon 2.0 us Clock — Out ON
teoff 1.5 us Clock — Out OFF
0.296 0.305 0.314 SLA7075MR/7075MPR, tolerance of +3%
Ganee Fesisenes Rs 0.296 0.305 0.314 o SLA7076MR/7076MPR, tolerance of +3%
0.199 0.205 0.211 SLA7077MR/7077MPR, tolerance of £3%
0.150 0.155 0.160 SLA7078MR/7078MPR, tolerance of +3%
Overcurrent sense voltage Vocp 0.65 0.7 0.75 \ SLA7075MPR/7076MPR/7077MPR/7078MPR, when motor coil shorts out
2.3 SLA7075MPR/7076MPR
Overcurrent sense current locp 3.5 A SLA7077MPR
4.6 SLA7078MPR
Flag Output Voltage VFiagL 1.25 v SLA70750MPR/7076MPR/7077MPR/7078MPR, IFlagL=1.25mA
VFiagH 1.25Vop SLA7075MPR/7076MPR/7077MPR/7078MPR, IFlagH=-1.25mA
Flag Output Current I':‘a“: o5 1.2 mA SLA7075MPR/7076MPR/7077MPR/7078MPR
agl —1.
ModeF 100 %
ModeE 98.1 Y%
ModeD 95.7 %
ModeC 92.4 %
ModeB 88.2 %o
ModeA 83.1 %
Mode9 77.3 %
Step Reference Current Ratio Mode8 70.7 %
Mode7 63.4 %
Mode6 55.5 %
Mode5 471 %o
Mode4 38.2 %
Mode3 29.0 %
Mode2 19.5 Y%
Mode1 9.8 %
PWM Minimum ON Time ton(min) 1.7 us
toff1 12 us Mode 8 to F
PWM OFF Time toff2 9 nSs Mode 4 to 7
toff3 7 uS Mode 1 to 3
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mInternal Block Diagram

mPin Assignment

SLA7075MR, MPR/7076MR, MPR/7077MR, MPR/7078MR, MPR

SenseB

o
g el
g 9 ol oo o
> g 5 2 < :‘ Sl <©
§5555238¢8 g EEER
——————— O--0--0--0- 0= Or-0--0=-x-m2--Ommem2222-0--0 - G- O- -+,
18] 6] 7] 8] 9]16]10[15 1 20[ 21] 22[ 23
Sequencer Pre-
Driver
| a |F}
Sleep Circuit
( | |
| pac
[ [
| | oA
Synchro *
{ — 19
SenseA O . o Control i -
Control Control
Rs osc 7117— 0sc Rs
7] 12
sync  Gnd

The protect circuit is deleted and the flag pin is N.C. for SLA7075MR, 7076MR, 7077MR, and 7078MR.

m Typical Connection Diagram

Pin No. Symbol Function

; OutA Phase A output

3 _

2 OutA/ Phase A output

5 SenseA Phase A current sense

6 Mo 2 phase excitation state output monitor output
7 M1

8 M2 Excitation mode/Sleep 2 setting input
9 M3

10 Clock Step Clock input

11 Vss Driver supply (motor supply)

12 Gnd Device GND

13 Ref/Sleep1 Control current mode/Sleep 1 setting input
14 Voo Logic supply

15 Reset Internal logic reset input

16 CW/CCW Normal/reverse control input

17 Sync PWM control signal input

18 Flag" Protection circuit monitor output™

19 SenseB Phase B current sense
;2 OutB/ Phase B current output
22
>3 OutB Phase B current output

*1: N.C. pin for SLA7075MR, 7076MR, 7077MR, and 7078MR.

m External Dimensions (ZIP23 with Fin [SLA23Pin])

Vs=10V to 44V

+
Vee=3.0V to 5.5V A CA
[ WEL
CBzz
Clock
cwicew  SLA7075MR,MPR
Micro- M1 SLA7076MR,MPR
computer, M2 SLA7077MR,MPR
efc. M3 SLA7078MR,MPR
Sync
Mo
Flag
Ref/Sleep
SenseA Gnd SenseB
22 c2
One-point
Gnd
Logic Gnd Power Gnd

31202

24.4*02

16.4102
‘ Gate burr

93.2:015x 3.8

4.6:02

£0.1
1.7*

e
&

9.9%02

$—

12.9%02

o

%l -

~— 2.45:0 2
(Measured at
the root)

22P x 1.2705=27.94*"

31.3%02

(Including the resin burr)

4-(R1

9.5%3s

0.5543%

@3 | E |59

4_5i0,7
(Measured at the tip)

* There is no Flag pin (pin 18) for SLA7075MR, 7076MR, 7077MR, and 7078MR.
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

HEVOMN\YM Serial Signal Generator ICs for SLA7042M and SLA7044M

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit
Supply voltage Voo -0.5t07 \
Input voltage Vi —0.5 to Voo+0.5 \
Input current I +10 mA
Output voltage Vo —0.5 to Voo+0.5 \
Output current lo +15 mA
Power dissipation Po 200 mw
Operating temperature Tor —20 to +85 °C
Storage temperature Tsig —40 to +150 °C
m Electrical Characteristics (Taz25°C)
Parameter Symbol Conditions Ratings Units
min typ max
Supply voltage Voo 45 5.5 \"
« | Supply current Ioo Voo=5.5V 0.35 0.45 mA
= Vo 45
5 Output voltage VoL Voo=5V, lo=+3mA 04 Y
& | Input current I Voo=5V, Vi=0 or 5V +1 LA
5 Input volt Via Voo=5V 85 > v
g nput voltage Ve bo= —0.3 1.5
Input hysteresis voltage VH Voo=5V 1 \
Input capacity Ci Vop=5V 5 10 pF
Internal oscillation frequency F 1.5 MHz
Voo=5V
5 tlon delay 1l Tes See Fig.1 50 100
. ropagation delay time Too 1. 230 550 ns
-% Output voltage T Voo=5V, Ci=15pF 20
'E Rise and fall time T See Fig.2. 20 ns
§ CLOCK IN terminal Ve H level time, Voo=5V 4.5
) S
£ | Input clock time Vou L level time, Voo=5V 05 H
9: Reset setting time (A) R From/To CLOCK_IN 1t ;
Stabiliation time after reset input (B) wsR See Fig.3. 00 ns
Signal setting time (C) S From/To CLOCK_IN 1t 100
) ns
Stabiliation time after signal input (D) 1psS See Fig.3.
Fig. 1 Fig.2 Fig. 3 Timing conditions
Excitation changeover point
CLOCK_IN _| — CLOCK_ouT oo CLOCK_IN J ‘
DATA - B «
crockout_{ [ [T STROBE A | [ «
DATA L [ 10% RESET
STROBE ’_-l_ | | . ‘ 3
T RN ™o T o
R T T e st 4 o
MSs2 c|
cw/ccw
§
g
¢
ve | «
D| C| D| C| D
2] ISR i 12|
VC changeover occurs only while CLOCK-IN level is L.
m Typical Connection Diagram
SVDT
16
1 Voo
———O— RESET 14
2| oocm oLk —o—»—E GLOCK A L
MPU 3 P CLocK B 9
o o @ —OT'G SRR SLA7042M
6 ) STROBE )
B v 0 smoses SLA7044M N
————O0—"{ms2 1 11
15 M DATA_A [——O—=———{ DATA A
o—ve 10
L 59l o DATA B [——O—=——{ DATA B
NC GND CP1 CP2 >
12 8 5 4 =
NI
NC NC NC
777
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mInternal Block Diagram

PGOO1M

mInput and Output Function Correlation Table

e U EXCITS x :Immaterial
VDD p— JR—
CLOCK CLOCK DATA DATA :
O - oput Mode | TN el IECON worma EIECES I B *:MO outputs L level whHe
o - output I Ly CLOCK_IN is H level when out-
vst © @~ et (Numbers indicate e ow ow R _
MS1 (| Exeitaion mode seting section pin numbers) . ] — | b put mode is 4:4 (7:7), 3:4 (7:7),
f L [ JUIIL 4:4(7:7), or &4 (7:7).
ccw ccw ccw ;
2 s ] — | b Modes in brackets () are for
[output Mode] Input Mode ~ .

vo o a | moock our — f i o | Vo 2-2 phase VC:H.

_ = r = utpu utpu

MO <} Parallel signal f,?,aue"se”al ——{11>DATA A - Mode Mode

generator c signal converter | | .DATA,B
—T STROBE i i 1
ol o o m‘ > m Excitation Selection Table
CLOCK_IN (2) o Output current mode of SLA7042M/7044M
owieow @ Uaroown couner Osslator Frenos |Phinmosel o |1 2|5 a5 |67
Torque vector
RESET (D) Ve MS2| 0% |20% | 40% [55.5%|71.4%|83% [91%[100%

® 2-2 Phase H (o A M Mt M il B 41%

GND CP1 CP2 NC Full Step L L=l -1-1-|ol-1]-1|- 100%

Connect all unused input pins to H or L level (Except for CP1,CP2 and NC pins) e P

Half Step x L 0] - -0 - - 0] 100%

W1-2 Phase o/

1/4 Step * Hlo|- “|o| - |o o 1%

2W1-2 Phase o/

1/8 Step x H|O|O o|O0|O|O|O 100%

m Output Mode Vs Output Pulse m Output Mode Sequence
Excitation cwicow |_CLoCK RESET |1]2|3|4|5|6|7 |8 |9[10111213 16[17[1819]20) 7128/29(30/31}3:
Output pulse Output pulse —
pUtE: P i MO L [HHHH[H|H|H|L[H L|H[H[H|H|H|H|H|L|H|H[H|H|H|H|H|L
T excitati T — —

PhOUexcnalon phOU cw DATA_A 7 =|=|=|=|=|=|=|7|=|=|=|= Tl=|=|=|=|=|=|=|7|=|=|=|=|=|=|=|7
cLock [ CLOCK BEE K 2-2 Phase DATA_B 7 |=|=|=|= 7|=|= 7= =|7|=|=|=|=|=|=|=|7
our |0 — out 0T s Full Step (1) = — —
strose | o N strose |0 N (VC:H) cow DATAA | 7 |=|=|=|=|=|=|=|7|=|=|=]|= 7l=|=|=|=|=|=|=|7|=|=|=|=|=|=|=|7

DATAB | 7 |= =|7 7 =|7|= =|7
0 |,_I 0|, ow DATA_A 4 |= 4 4 4|=|=|=|=|=|=|=|4
2-2 Phase DATA_B 4 |=|=|=|=|=|=|=|4|=|=|=|= Fl=|=|=|=|=|=|=|4|=|=|=|=|=|=|=|4
Full Step (2) — —
IR T ' | DATA_A 4 =|=|=|=|=|=|=|4|=|=|=|= 4l=|=|=|=|=|=|=|4|=|=|=|=|=|=|=|4
1], T, i (VCiL) cow S hd =
DATA B 4 =|=|=|=|=|=|=|4|=|=|=|= 4|=|=|=|=|=|=|=|4|=|=|=|=|=|=|=|4
2| _ I P 2, i EEE ow DATALA | 4 |=|=|=|0|=|=|=|%|=|=|=|7 4:::0:::1:::7:::4
1-2 Phase DATAB | 4 |=|=|=|7|=|=|=|4|=|=|=]0 7|= 7|=|=|=|7|=|=|=|0]|=|=|=|4
g 8| RS Half Step 7 7 1 0
o3 |, R o 3 |, | DATA_A 4 |=|=|=|7|=|=|=|4|=|=|=]|0 4|=|=|=|7|=|=|=|4|=|=|=|0|=|=|=|4
€ £ ccw — — — —
5 < DATA_B 4 |=|=|=|o|=|=|=|F|=|=|=|T|=|=|=|F|=|=|=|0|=|=|=|4|=|=|=|7|=|=|=|4
=3 L L g L iy B iy oy ey ey ey Py ey
540i7 L 314 L ow DATA_A 4 |=|2|=|0|=|2|=|4|=|6|=|7|=|6|=|4|=|2|=|0|=|2|=|4|=|6]|=|7|=|6|=|4
W1-2 Phase DATA_B 4 |=|6|=|7|=|6|=|4|=|2|=|0|=|2|=|4|=|6|=|7|=|6|=|4|=|2|=|0|=|2|=|4
5,111 L L PO I rEsigy cow | PATAA | 4 |-l6|=[7]-[6]|-|4|=|2]=[o|-|2|-[7|-[5]-|7|-|5|-|7|-|2]|-|o|-|2|-[4
DATAB | 4 |=|2|=|0|=|2|=|2|=|6|=|7|=[6|=|7|=|2|=|0]|=|2|=|4|=|6|=|7|=|6]|=|4
6,1 - 6, R ow DATALA | 4 |3|2|1|0|T|2(3|4|5|6|7|7|7|6|5|4|3|2|T|0|1|2|3|4|5|6|7|7|7|6|5|4
2W1-2 Phase DATAB | 4 |5|6|7|7|7|6|5|4|3|2|1|0|7|2|3|4|5|6|7|7|7|6|5|4|3|2|T|0|1|2|3]4
[are= — [ — REED cow |DATAA | 4 |s|e|7]7|7]6ls|a|s]2]1]0|T|2]5|4|5/5]7|7|7|6]5(4|3]2|7|0]1|2|s]4
DATAB | 4 |3|2]1|0|T|2|3|4|5|6|7|7|7|6|5|4|3|2|7|0]|1]|2|3]|4|5|6]|7|7|7|6]|5]|4
=:No output
mExternal Dimensions (DIP16) (Unit : mm)
19.2
20.0max
16 9
| e S e Y e Y e Y Y
x
. ©
o &
©|0
O Part No. ©
©
T 1 O T T T T
1 8
0.89 1.3 7.62
¢
«©
£
&
=1
r s
£ S - -
£ £ -~ -
o e - H
L=} LESY) - -
+0.11
2.54+0.25 0.48+0.10 03
T I
O0to 15°C
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1-2-2 3-Phase Stepper Motor Driver ICs

SIW.VAXNAY/B Star Connection/Delta Connection

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Remarks
Main Supply Voltage Ves 36 \
Logic Supply Voltage Vee 7 \
lo (ave) 3 A
Output Current
10 (Peak) 6 A tw < 1ms
Logic Input Voltage Vin —0.3to Vee+0.3 \
REF Input Voltage Vrer —0.3 to Vce+0.3 \
PFD Input Voltage Vero —0.3 to Vco+0.3 Vv
Sense Voltage Vs —2to2 \
Power Dissipation Po 4 W Without heatsink
Junction Temperature Ti 150 °C
Operating Ambient Temperature Ta —20to0 85 °C
Storage Temperature Tsig —30 to 150 °C
mRecommended Operating Conditions
Parameter Symbol Ratings Unit Remarks
Main Supply Voltage Ves 10 to 30 \Y
Logic Supply Voltage Voo 3t05.5 V The VCC surge voltage should be 0.5V or lower.
REF Input Voltage Vrer 0.2to Vee \ The control current precision is degraded at 0.2V or lower.
Case Temperature To 110max °C Temperature at Pin-10 Lead (without heatsink)

m Electrical Characteristics (Ta = 25°C, Vee = 24V, Vcc = 5V, unless otherwise specified)

Ratings :
Parameter Symbol - Unit Remarks
min typ max
Main Supply Current les 20 mA
Logic Supply Current lee 10 mA
Charge Pump Voltage Ve Ves+5 \
Output Withstand Voltage Vo 36 Vv
Output MOS FET ON Resistance
(total of the upper and lower values) Ros v 08 Q los=3A
Output MOS FET
Diode Forward Voltage Vso 1.5 v lso=3A
Logic Input Voltage Vi Vecx0.25 v
ViH Veex0.75 \
Logic Input Current b =1 LA Excluding Ena
ln +1 HA
Maximum Clock Frequency Foiock 100 kHz
PFD Input Current lpro +10 UA
RC Terminal Inflow Current Irc 200 HA
Veros 1.7 Vee Vv Slow Decay
PFD Input Voltage Verom 0.7 1.3 \ Mixed Decay
Veror 0.3 \ Fast Decay
Sense Voltage Vas Vrerx0.2 Vv Steady-state
REF Input Voltage Vrer 0 Vee \
REF Input Current Irer +10 HA
PWM OFF Time Torr 1.1xRxCt us
Thermal Protection Circuit Activation Temperature| T 150 °C
Hysteresis of Thermal Protection
Circuit Activation Temperature ATy 10 °C
Switching Time Tone 2.5 s Clock — Out
Torrc 2 us Clock — Out
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mInternal Block Diagram

mPin Assignment (Function Table)

SLA7611M

Clockc‘
- [ ] Level
12 i
CW/CCWO‘ Sequence — sI;lft
F/H( )—14 Logic | | Pri-Driver
Enao‘ 8 L
Reset C 7 L
N I
REF 6 PWM [] Current
Control Control

Pin No. Symbol Function
1 Sense Current sense
2 Out U Phase U output
¢ Vee Logic supply
4 RC PWM OFF time setting
5] PFD Mixed Decay ratio setting
6 REF Control current setting
7 Reset Internal logic reset
8 Ena Output Enable/Disable control
9 Ves Main supply (motor supply)
10 GND Device GND
1 Out VvV Phase V output
12 CW/CCW | Forward/reverse control
13 Clock Step Clock
14 Full/Half Full/half step control
15 CP2 Charge pump capacitor 2
16 CP1 Charge pump capacitor 1
17 Out W Phase W output
18 Vs Boost charge pump

m Typical Connection Diagram

c2 9] 10 to 30V

TCs

cB|,

Micro-
computer,
etc.

3¢SPM

SLA7611M

S-GND /77/7L P-GND

m External Dimensions (ZIP18 with Fin [SLA18Pin])

(Unit : mm)
3110.2
¢3.2:015 24.4402 ¢3.210.15x3.8 4,802
16,4202 REE
D L
% ot A\ €
© ‘E\) s Part Number 2 4502
-2 DA
A
Qf R-End PR
-
>
05t | | 5 Lossss
4%0.7
17xP1.6804=28.56*"
31.3:02
R P R O
TTUT U U UTTT
123+ - - o 18 Other lead forming shapes are also available.
Forming No. No.871 For details, contact our sales representative.
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I1-3 ICs for Switching Mode Power Supplies

STR-A6100 Series

m Features

* PRC [Pulse Ratio Control]: (8us fixed off-time, variable on-time)
Low-EMI noise operation thanks to the quasi-jittering operation that varies the switching frequency within a
range from about 63kHzo 120kHzccording to load variations.

Auto burst standby: (Power consumption at no load <100mW at AC264V)

Enables very low power consumption at no load.

Typical results of a 5W universal input power supply: Pin=35mW at AC110V
Pin=43mW at AC220V

Auto bias function

This function stabilies operation during Auto Burst Standby mode, by controlling stably the hiccup mode caused
by UVLO. The Auto Bias function forces the IC to turn on before the Vcc voltage drops down to Vcc(OFF),
thereby stabilimg the entire power supply operation.

Startup circuit
600V BCD process allows direct connection of the STARTUP pin to the rectified high voltage rail. This reduces
component count and improves overall efficiency.

Current mode control

Leading edge blanking
Requires no external Low-pass filter circuit preventing the malfunction due to the surge current at turn-on.

Built-in Power MOSFET guaranteeing avalanche energy capability
Thus, surge absorber circuit can be simplified and also no VDSS derating is required.

Versatile protecting functions

* Over current protection ----------=------- Pulse by pulse
* Over voltage protection ------------------ With latch

¢ Overload protection -----=--=======mnsmnun Auto restart

* Thermal shutdown ------====--===zennmmmeen With latch

mApplications

Pin Assignment (TOP VIEW)

Startup |: 5

IN

[ JvesioLp
3 ]GND
Drain |: 7 2 :|Vcc
Drain 8 S/OCP
i

» Battery Charger ---------==---mmmnmmmmmmomaee Cell Phone, Digital Still Camera, Camcorder, Shaver, Emergency light, Guidance light, etc.
» Standby Power Supply -------------=------- CRT TV, Projection TV, LCD TV, PDP TV, Desktop PC, LBP, Audio system, etc.
» Compact SMPS ----------mmmmmmmmoeme e Inkjet printer, DVD Player/Recorder, VCR, Set Top Box, etc. (SMPS: Switching Mode Power Supply)

« Auxiliary Power Supply for Controller-- Air conditioner, Refrigerator, Washer, Dish Washer, etc.

mlLineup
Part Number Vbss Rbs(on) VIN(AC) Pout
STR-A6131 500V 3.95Q 100V/120V 12w
STR-A6132 2.62Q 100V/120V 16W
STR-A6153E 1.90Q 230V/85V to 264V 24W/20W
STR-A6151 650V 3.95Q 230V/85V to 264V 16W/12W
STR-A6159 6.00Q 230V/85V to 264V 13W/12W
STR-A6169 800V 19.20Q 230V/85V to 264V 8W/5W
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m Typical Connection Diagram (STR-A6159)

1-3 ICs for Switching Mode Power Supplies

(5W Universal

input, single output power supply)

AC85[264V

100kQ SFPB-76 _L2
D1 ? Ol
1000pF D11 +5V/1A
4 630V | R91 ]
mc2 Co1 PC1,¥) 2R12
400V PC123 1.5kQ
224F 27kQ
. R11 50V R14 .
ciizz 2200 0.14F IC12
D91 ey cis 10V
EGO1C ; AP0 1 2204F
Ic2
TL431 %‘71'%9
8 |7 5 EGO1Z O
D D Start up D2 GND
D IC1 )
STR-A6159 s
OCP Vcc GND FB 35V
1 ‘2 3 |4 221F
T
4700pF El-16
poi  ROS1 DIE oy
2.20 + , |PC1
C5mT 2200pF
50V 250V
22 Goo
I

m Electrical Characteristics (STR-A6159)
(Power supply characteristics at input of 85VAC to 264VAC and 5V 1A output)

Efficiency n vs Output Current lo

Input Power Pin vs Output Power Po

100 0.7 I (PO=SW
20 —
06 — AC85V
e O R I AC110V -
T — S o5 [ —— Ac220v o e
= / = AC264V ,{j,.
2 —--— ACB85V o o4 o
§ O e ACT10V g //
g 40 —-— AC220V o o3 77
oo, AC264V R Z
g o <
20 B /
0.1
10 /
0 0.0
0.0 0.2 0.4 0.6 08 1.0 0.0 0.1 0.2 0.3 0.4
Output Current lo (A) Output Power Po (W)
mExternal Dimensions (DIP8) (Unit : mm)
8 7 5
1 1 1
o
o
>SK g
0
©
| Sy IS [y N Ry
1 2 3 4
9.440.3 © 0
o
bt A
<
0.2533;5
0.89 TYP 018
ol o 0:89TYP
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2 Transistors

Application Note

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.

m Cautions for Storage

e Ensure that storage conditions comply with the normal temperature (5 to
35°C) and the normal relative humidity (around 40 to 75%), and avoid
storage locations that experience high temperature and humidity, or
extreme changes in temperature or humidity.

e Avoid locations where dust or harmful gases are present, and avoid
direct sunlight.

o Reinspect the devices for rust in leads and solderability after stored for a
long time.

m Cautions for Characteristic Tests and Handling

On characteristics test at incoming inspection, etc, take good care to avoid
the surge voltages from the test equipment, the short circuit at terminals,
or the wrong connection.

m Silicone Grease

When using a heatsink, please coat thinly and evenly the back surface of
the device and both surfaces of the insulating plate with silicone grease to
lower the thermal resistance between the device and the heatsink.

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

Recommended Silicone Grease

* G-746 (Shin-Etsu Chemical)

*YG6260 (GE Toshiba Silicones)

* SC102 (Dow Corning Toray Silicone)

m Mounting Torque

When mounting torque is insufficient, thermal resistance increases, and so
heat radiation effect is decreased. When the torque is excessive, the
screw may be broken, the heatsink may be deformed, and the device
frame may be distorted, resulting in the device damage. Recommended
mounting torque per package is as follows:

e Mounting Torque Table

Package Screw Torque

T0O-220 (MT-25)
TO-220F (FM20)

0.490 to 0.686 Nem (5 to 7kgfecm)

TO-3P (MT-100)

TO-3PF(FM100 ) 0.686 to 0.882 Nem (7 to 9kgfecm)
MT-200 (fixed at two points)
SIP with Fin (SLA) 0.588 to 0.784 Nem (6 to 8kgfecm)

* When the surface of a heatsink where Full Mold package is to be
mounted is not flat due to the burred metal bracket for screwing around
the mounting hole of the heatsink, the resin of the package might be
cracked even if the torque is lower than the recommended value.

* When a screw is fastened with an air driver for the Full Mold package, a
large impact is generated at the time of stop, and the resin may crack
even if the torque is lower than the recommended value. An electric
driver, therefore, should be used instead of an air driver.

126 I Transistors

m Heatsink

A larger contact area between the device and the heatsink is required for
more effective heat radiation. To ensure a larger contact area, minimize
mounting holes. And select a heatsink with a surface smooth enough and
free from burrs and slivers.

m Soldering Temperature

In general, the device mounted on a printed circuit board is subjected to
high temperatures from flow solder in a solder bath, or, from a soldering
iron at hand soldering.

The testing method and test conditions (JIS-C-7021 standards) for a
device's heat resistance to soldering are:

At a distance of 1.5mm from the device's main body, apply 260°C for 10
seconds, and 350°C for 3 seconds.

Please observe these limits and finish soldering in as short a time as
possible.

m Antistatic measure for power MOS FET Arrays

e When handling the device, body grounding is necessary. Wear a wrist
strap with a 1 MQ resistor close to the body in the wrist strap to prevent
electric shock.

e Use a conductive tablemat and a floor mat at the device-handling
workbench and ground them properly.

e When using a curve tracer or other measuring equipment, ground them
as well.

e In soldering, ground the soldering iron tip and the solder bath to prevent
a leakage voltage from damaging the device.

e As an antistatic measure for device containers, use Sanken shipping
containers or a conductive containers, or use aluminum foils.

Since reliability can be affected adversely by improper storage
environment or handling methods during Characteristic tests, please
observe the following cautions.



I2-l Transistors

Selection Guide

Vceo-lc
800 C3678 C3679 C3680
C4020 C4300 C4301
C4304
C4445
600 C4706
C5924
550 C4518 C3927
C4518A C4557
C5287
C5586
450 C5830
400 C5130 C3832 C4138 | C3833 C4139 C4140
C4546 C4297 C4298
C5071 C4434
380 D2141
300 €2023
C5333
250 D2017
230 A1294 A1295
C3263 C3264
A2151A
C6011A
200 A1668 | D2016 D2557 A1493 A1494
C4382 D2558 C3857 C3858
A2151
C6011
180 A1859A A1386A A1216
C4883A A1492 C2922
S A1673
5 C3519A
o C3856
> C4388
o 160 A1215
o A1386
£ C2921
S c3519
5 150 A1667 B1559 | A1186 | B1570 | A1303 | B1647 B1648
= A1859 B1587 | B1560 | D2401 | A1860 | B1649 D2561
UEJ C4381 D2389 | B1588 C3284 | D2560
I C4883 D2438 | C2837 C4886 | D2562
S D2390
S D2439
S 140 A1695
(&] A1909
C4468
C5101
120 D2015 D1769 | C3834 | A1694 | B1259 B1382 B1383
D1785 | C3835 | A1908 | D2081 B1420 D2083
D2045 | C4153 | C4467 D2082
C5100
110 B1685
B1686
B1687
D2641
D2642
D2643
100 B1258
80 C3852A | A1488A A1693
C3851A A1725
D2014 A1726
A1907
C4466
C4511
C4512
C5099
60 C3852 | A1262 A1568
A1488 B1351
B1257
C3179
C3851
D1796
50 C4495 C4024 A1567 C4131
A1746
C4064
2 3 4 5 6 7 8 10 12 14 15 16 17 18 25
Collector Current Ic(A)
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2-1 Transistors

Audio Transistors

m QOutput Transistors
Chip
RS ks ez Single Transistors Package
(W) (A) v) e S— e Darlington
. 6 80 28A1725 25C4511 TO-220F (FM20)
6 110 25B1686 2SD2642 TO-220F (FM20)
50 6 80 28A1726 28C4512 TO-220 (MT-25)
6 80 2SA1693 25C4466 TO-3P (MT-100)
60 6 80 2SA1907 2SC5099 TO-3PF (FM100)
6 110 2SB1685 28D2641 TO-3P (MT-100)
6 110 25B1687 25D2643 TO-3PF (FM100)
- 8 120 2SA1908 28C5100 TO-3PF (FM100)
8 150 28B1587 28D2438 TO-3PF (FM100)
8 120 2SA1694 2S5C4467 TO-3P (MT-100)
10 140 2SA1909 2SC5101 TO-3PF (FM100)
80 8 150 25B1559 2SD2389 TO-3P (MT-100)
10 150 25B1588 28D2439 TO-3PF (FM100)
14 150 28A1860 28C4886 TO-3PF (FM100)
5 15 150 2SB1649 28D2562 TO-3PF (FM100)
15 180 2SA1673 25C4388 TO-3PF (FM100)
10 140 25A1695 25C4468 TO-3P (MT-100)
100 10 150 2SA1186 25C2837 TO-3P (MT-100)
10 150 25B1560 28D2390 TO-3P (MT-100)
125 14 150 2SA1303 25C3284 TO-3P (MT-100)
15 150 2SB1647 28D2560 TO-3P (MT-100)
15 160 25A1386 28C3519 TO-3P (MT-100)
130 15 180 2SA1492 25C3856 TO-3P (MT-100)
15 180 2SA1386A 28C3519A TO-3P (MT-100)
15 230 2SA1294 25C3263 TO-3P (MT-100)
12 150 2SB1570 2SD2401 MT-200 (fixed at two points)
150 15 160 25A1215 25C2921 MT-200 (fixed at two points)
15 200 2SA1493 25C3857 MT-200 (fixed at two points)
60 15 200 28A2151 28C6011 TO-3P (MT-100)
15 230 2SA2151A 28C6011A TO-3P (MT-100)
17 150 2SB1648 2SD2561 MT-200 (fixed at two points)
o 17 180 25A1216 28C2922 MT-200 (fixed at two points)
17 200 25A1494 25C3858 MT-200 (fixed at two points)
17 230 28A1295 25C3264 MT-200 (fixed at two points)

LAPT: Multi-Emitter for High Frequency

m Qutput Transistors with Temperature Compensating Function (Refer to our Web site for applications)

Part Number Pc (W) Ic (A) Vceo (V) Package
STDO3P | STDO3N 160 15 160 TO3P-5pin
mDriver and Temperature Compensating Transistors
Part Number Pc (W) Vceo (V) Ic (A) hre (min) fr (MHx Package Remarks
2SC4495 25 50 3 500 40 TO-220F (FM20)  |For temperature compensation

2SA1859 25C4883 20 150 2 60 60/120 TO-220F (FM20) Driver
2SA1859A 2SC4883A 20 180 2 60 60/120 TO-220F (FM20) Driver
2SA1667 25C4381 25 150 2 60 20/15 TO-220F (FM20) Driver
2SA1668 25C4382 25 200 2 60 20/15 TO-220F (FM20) Driver

128 I Transistors

Refer to our Web site for the hre ranks.



2-1 Transistors

Switching Transistors

mDC-DC Converter

Part Number Veao Veeo e Pe Package
(V) (V) (A) (W)
2SC4024 100 50 10 35 TO-220F (FM20)
28C4131 15 60 TO-3PF (FM100)
25C4153 30 TO-220F (FM20)
25C3834 200 120 7 50 TO-220 (MT-25)
2SC3835 70 TO-3P (MT-100)
mFor AC100V Input
Part Number Veeo Veeo e P Package
(V) (V) (A) (W)
25C3832 7 50 TO-220 (MT-25)
2SC4138 10 80 TO-3P (MT-100)
28C4297 75 TO-3PF (FM100)
25C3833 12 100 TO-3PF (FM100)
28C5071 500 400 100 TO-3P (MT-100)
25C4298 80 TO-3P (MT-100)
2SC4139 15 120 TO-3P (MT-100)
2SC4434 120 TO-3P (MT-100)
25C4140 18 130 TO-3P (MT-100)
258C5130 5 30 TO-220F (FM20)
2S5C4546 600 400 7 30 TO-220F (FM20)
mFor AC200V Input
Part Number Veeo Veeo e Fe Package
(V) (V) (A) (W)
2SC4518 35 TO-220F (FM20)
2505287 550 ° 80 TO-3P (MT-100)
28C4557 10 80 TO-3PF (FM100)
28C3927 120 TO-3P (MT-100)
2SC5586 5 70 TO-3PF (FM100)
2SC4706 600 14 130 TO-3P (MT-100)
28C5924 900 90 TO-3PF (FM100)
25C4304 35 TO-220F (FM20)
25C4020 3 50 TO-220 (MT-25)
2SC4445 60 TO-3PF (FM100)
2SC3678 800 80 TO-3P (MT-100)
2SC4300 5 75 TO-3PF (FM100)
2SC3679 100 TO-3P (MT-100)
25C4301 80 TO-3PF (FM100)
2SC3680 ! 120 TO-3P (MT-100)
2SC4518A 1000 550 5 35 TO-220F (FM20)
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Specifications List by Part Number

Absolute Maximum Ratings
hre
Part Number Applications Veeo Vego e Fe ICE‘(?onditions Conditions
v | () W) | 6A o ——
(V) min max V) | (A
2SA1186 Audio, general-purpose -150 -150 -10 100 -100| -150 50 180, 4 -3
2SA1215 Audio, general-purpose -160 -160 -15 150 -100| -160 50 180, -4 -5
2S5A1216 Audio, general-purpose -180 -180 -17 | 200| -100| -180 30 180, -4 -8
2SA1262 Audio, general-purpose -60 —60 -4 30| -100 -60 40 —4 -1
2SA1294 Audio, general-purpose -230 —230 =15 130 -100| -230 50 140, -4 -5
2S5A1295 Audio, general-purpose -230 -230 -17 | 200| -100| -230 50 140, -4 -5
2SA1303 Audio, general-purpose -150 -150 -14 125 -100| -150 50 180, 4 -5
2SA1386 Audio, general-purpose -160 -160 -15 130| -100| -160 50 180| -4 -5
2SA1386A Audio, general-purpose -180 -180 -15 130 -100| -180 50 180, 4 -5
2SA1488 Audio, general-purpose —-60 -60 -4 25| -100 -60 40 —4 -1
2SA1488A Audio, general-purpose -80 -80 -4 25| -100 -80 40 —4 —1
2SA1492 Audio, general-purpose -180 -180 -15 130| -100| -180 50 180 —+4 -3
2SA1493 Audio, general-purpose —200 -200 =15 150 -100| -200 50 180, -4 -5
2SA1494 Audio, general-purpose —-200 —200 -17 200 -100| -200 50 180 -4 -8
2SA1567 DC motor driver, chopper regulator, general-purpose -50 -50 -12 35| -100 -50 50 —1 —6
25A1568 DC motor driver, chopper regulator, general-purpose —60 -60 +12 35| -100 -60 50 -1 —6
2SA1667 TV vertical output, audio output driver, general-purpose -150 -150 -2 25 -10| -150 60 -10 | -0.7
2S5A1668 TV vertical output, audio output driver, general-purpose -200 -200 -2 25 -10| -200 60 -10 | -0.7
2SA1673 Audio, general-purpose -180 -180 =13 85 -10| -180 50 180, -4 -3
2SA1693 Audio, general-purpose -80 -80 -6 60 -10 -80 50 180| -4 -2
2SA1694 Audio, general-purpose -120 -120 -8 80 -10| -120 50 180, 4 -3
2SA1695 Audio, general-purpose -140 -140 -10 100 -10| -140 50 180, -4 -3
2SA1725 Audio, general-purpose -80 -80 -6 30 -10 -80 50 180, 4 —2
2SA1726 Audio, general-purpose -80 -80 -6 50 -10 -80 50 180, -4 -2
2SA1746 Chopper regulator, switch, general-purpose -70 -50 —12 (Pulse —20) 60 -10 -70 50 —1 -5
2SA1859 Audio output driver, TV velocity modulation -150 -150 -2 20 -10| -150 60 240| -10 | -0.7
2SA1859A Audio output driver, TV velocity modulation -180 -180 -2 20 -10| -180 60 240 -10 | —0.7
2SA1860 Audio, general-purpose -150 -150 -14 80| -100| -150 50 180, -4 -5
2SA1907 Audio, general-purpose -80 -80 -6 60 -10 -80 50 180, -4 =2
2SA1908 Audio, general-purpose -120 -120 -8 75 -10| -120 50 180 4 -3
2SA1909 Audio, general-purpose -140 -140 -10 80 -10| -140 50 180, 4 -3
2SA2151 Audio, general-purpose -200 -200 -15 160 -10| -200 50 180 -4 -3
2SA2151A Audio, general-purpose —230 —230 -15 160 -10| -230 50 180, -4 -3
2SB1257 Solenoid/relay/motor driver, general-purpose —60 —60 —4 (Pulse —6) 25 -10 —60 | 2000 —4 -3
2SB1258 Solenoid/relay/motor driver, general-purpose -100 -100 —6 (Pulse —10) 30 -10| -100 1000 -2 -3
2SB1259 Solenoid/relay/motor driver, general-purpose -120 -120 —10 (Pulse —15) 30 -10| -120 | 2000 —4 -5
2SB1351 Printer head/solenoid/relay/motor driver, general-purpose -60 -60 —12 (Pulse —20) 30 -10 -60 | 2000 -4 | -10
25B1382 Chopper regulator, DC motor driver, general-purpose -120 -120 —16 (Pulse —26) 75 -10| -120 | 2000 -4 -8
25B1383 Chopper regulator, DC motor driver, general-purpose -120 -120 —25 (Pulse —40) 120 -10| -120 | 2000 -4 | -12
2SB1420 Chopper regulator, DC motor driver, general-purpose -120 -120 -16 (Pulse —26) 80 -10| -120 | 2000 -4 -8
2SB1559 Audio, series regulator, general-purpose -160 —-150 -8 80| -100| -160| 5000| 30000, -4 —6
25B1560 Audio, series regulator, general-purpose -160 -150 -10 100 -100| -160 | 5000| 30000 -4 -7
2SB1570 Audio, series regulator, general-purpose -160 -150 -12 150 -100| -160 | 5000| 30000| —4 —7
25B1587 Audio, series regulator, general-purpose -160 -150 -8 75| -100| -160| 5000| 30000, -4 -6
25B1588 Audio, series regulator, general-purpose -160 -150 -10 80| -100| -160| 5000| 30000, -4 -7
2SB1647 Audio, series regulator, general-purpose -150 -150 -15 130 -100| -150| 5000| 30000 -4 | -10
25B1648 Audio, series regulator, general-purpose -150 -150 -17| 200| -100| -150| 5000| 30000 -4 | -10
2SB1649 Audio, series regulator, general-purpose -150 -150 -15 85| -100| -150| 5000| 30000 -4 | -10
2SB1685 Audio, series regulator, general-purpose -110 -110 -6 60| -100| -110| 5000| 30000, -4 -5
25B1686 Audio, series regulator, general-purpose -110 -110 -6 30| -100| -110| 5000| 30000, -4 -5
2SB1687 Audio, series regulator, general-purpose -110 -110 -6 60| -100| -110| 5000| 30000, -4 =3
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Electrical Characteristics

VCE (sat) | VBE (sat) fT Switching Time
Conditions Conditions ton tstg t Cob Complementary Package

e N i o o TS (1) “ws) | P
2.0 -5 -0.5 60 12 1 0.25typ 0.8typ 0.2typ | 110typ 25C2837 TO-3P (MT-100)
2.0 -5 -05 50 12 2 0.25typ 0.85typ 0.2typ | 400typ 25C2921 MT-200
-2.0 -8 -0.8 40 =12 2 0.3typ 0.7typ 0.2typ 500typ 258C2922 MT-200
-0.6 -2 -0.2 15 -12 0.2 0.25typ 0.75typ 0.25typ 90typ 25C3179 TO-220 (MT-25)
2.0 -5 -0.5 35 =2 2 0.35typ 1.5typ 0.3typ | 500typ 25C3263 TO-3P (MT-100)
2.0 -5 -0.5 35 -12 2 0.35typ 1.5typ 0.3typ | 500typ 25C3264 MT-200
-2.0 -5 -0.5 50 12 2 0.25typ 0.85typ 0.2typ | 400typ 25C3284 TO-3P (MT-100)
2.0 -5 -0.5 40 12 2 0.3typ 0.7typ 0.2typ | 500typ 25C3519 TO-3P (MT-100)
2.0 -5 -05 40 2 2 0.3typ 0.7typ 0.2typ | 500typ 2SC3519A TO-3P (MT-100)
-0.5 -2 -0.2 15 12 0.2 0.25typ 0.75typ 0.25typ 90typ 25C3851 TO-220F (FM20)
-0.5 -2 -0.2 15 12 0.2 0.25typ 0.75typ 0.25typ 90typ 2SC3851A TO-220F (FM20)
2.0 -5 -0.5 20 -12 0.5 0.6typ 0.9typ 0.2typ | 500typ 25C3856 TO-3P (MT-100)
-3.0 -10 — 20 12 0.5 0.3typ 0.9typ 0.2typ | 400typ 25C3857 MT-200
25 -10 -1 20 -12 1 0.6typ 0.9typ 0.2typ | 500typ 25C3858 MT-200

-0.35 -6 -0.3 40 —-12 0.5 0.4typ 0.4typ 0.2typ | 330typ 2SC4064 TO-220F (FM20)

-0.35 -6 -0.3 40 -12 0.5 0.4typ 0.4typ 0.2typ | 330typ TO-220F (FM20)
-1.0 -0.7 -0.07 20 12 0.2 0.4typ 1.5typ 0.5typ 60typ 25C4381 TO-220F (FM20)
-1.0 -0.7 -0.07 20 -12 0.2 0.4typ 1.5typ 0.5typ 60typ 25C4382 TO-220F (FM20)
—2.0 -5 -0.5 20 12 05 0.6typ 0.9typ 0.2typ | 500typ 25C4388 TO-3PF (FM100)
-1.5 -2 -0.2 20 -12 0.5 0.18typ 1.1typ 0.21typ 150typ 2SC4466 TO-3P (MT-100)
-15 -3 -0.3 20 12 05 0.14typ 1.4typ 0.21typ | 300typ 25C4467 TO-3P (MT-100)
-0.5 -5 -0.5 20 -12 0.5 0.17typ 1.86typ 0.27typ | 400typ 25C4468 TO-3P (MT-100)
-0.5 -2 -0.2 20 -12 0.5 0.18typ 1.1typ 0.21typ | 150typ 25C4511 TO-220F (FM20)
-0.5 -2 0.2 20 12 0.5 0.18typ 1.1typ 0.21typ | 150typ 25C4512 TO-220 (MT-25)
-0.5 -1.2 -5 -0.08 25 -12 1 0.5typ 0.6typ 0.3typ | 400typ TO-3PF (FM100)
-1.0 -0.7 -0.07 60 -12 0.7 0.5typ 1typ 0.5typ 30typ 25C4883 TO-220F (FM20)
-1.0 -0.7 -0.07 60 —12 0.7 0.5typ 1typ 0.5typ 30typ 2SC4883A TO-220F (FM20)
2.0 -5 -0.5 50 -12 2 0.25typ 0.85typ 0.2typ | 400typ 25C4886 TO-3PF (FM100)
-0.5 12 -0.2 20 12 0.5 0.18typ 1.1typ 0.21typ | 150typ 25C5099 TO-3PF (FM100)
-0.5 -3 -0.3 20 -12 05 0.14typ 1.4typ 0.21typ | 300typ 2SC5100 TO-3PF (FM100)
-0.5 -5 -0.5 20 12 0.5 0.17typ 1.86typ 0.27typ | 400typ 25C5101 TO-3PF (FM100)
-05 -5 -05 20 -12| -05 - - - | 450typ 2SC6011 TO-3P (MT-100)
-0.5 -5 -0.5 20 -12| -05 = = - | 450typ 2SC6011A TO-3P (MT-100)
-15 -2.0 -3| -0.006| 200 12 0.2 0.4typ 0.8typ 0.6typ 75typ 25D2014 TO-220F (FM20)
-15 -2.0 -3| -0.006| 100 12 0.2 0.6typ 1.6typ 0.5typ | 100typ 2SD1785 TO-220F (FM20)
-15 2.0 -5 -0.01| 100 12 0.2 0.6typ 1.6typ 0.5typ | 145typ 25D2081 TO-220F (FM20)
-15 20| -10 -0.02| 130 12 1 0.7typ 1.5typ 0.6typ | 170typ TO-220F (FM20)
-1.5 25 -8 | -0.016 50 12 1 0.8typ 1.8typ 1typ | 350typ 25D2082 TO-3PF (FM100)
-1.8 25| -12| -0.024 50 12 1 1typ 3typ 1typ | 230typ 25D2083 TO-3P (MT-100)
-15 25 -8 | -0.016 50 -12 1 1typ 3typ 1typ | 350typ TO-3P (MT-100)
25 -3.0 -6 | -0.006 65 12 1 0.7typ 3.6typ 0.9typ | 160typ 25D2389 TO-3P (MT-100)
25 -3.0 -7 | -0.007 50 12 2 0.8typ 3typ 1.2typ | 230typ 2SD2390 TO-3P (MT-100)
25 -3.0 -7 | -0.007 50 12 2 0.8typ 3typ 1.2typ | 230typ 25D2401 MT-200
25 -3.0 -6 | —0.006 65 12 1 0.7typ 3.6typ 0.9typ | 160typ 2SD2438 TO-3PF (FM100)
25 -3.0 -7 | -0.007 50 -12 2 0.8typ 3typ 1.2typ | 230typ 2SD2439 TO-3PF (FM100)
25 -30| -10 -0.01 45 12 2 0.7typ 1.6typ 1.1typ | 320typ 25D2560 TO-3P (MT-100)
2.5 -3.0 -10 —-0.01 45 -12 2 0.7typ 1.6typ 1.1typ 320typ 2SD2561 MT-200
25 -30| -10 -0.01 45 -12 2 0.7typ 1.6typ 1.1typ | 320typ 25D2562 TO-3PF (FM100)
25 -3.0 -5| -0.005| 100 12 0.5 1.1typ 3.2typ 1.1typ | 110typ 25D2641 TO-3P (MT-100)
25 -3.0 -5| -0.005| 100 -12 0.5 1.1typ 3.2typ 1.1typ | 110typ 25D2642 TO-220F (FM20)
25 -3.0 -5| -0.005| 100 12 0.5 1.1typ 3.2typ 1.1typ | 110typ 25D2643 TO-3PF (FM100)
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Absolute Maximum Ratings
IcBo hre
Part Number Applications Veeo VeEo e Fe : Conditions Conditions
Vcs Vce | lc
V) V) ®) W) | GA — T min | mex [0 T®
25C2023 Series regulator, switch, general-purpose 300 300 2 40| 1mA 300 30 4 0.5
25C2837 Audio, general-purpose 150 150 10 100 100 150 50 180 4 3
25C2921 Audio, general-purpose 160 160 15 150 100 160 50 180 4 5
25C2922 Audio, general-purpose 180 180 17 200 100 180 30 180 4 8
2SC3179 Audio, general-purpose 80 60 4 30 100 80 40 4 1
25C3263 Audio, general-purpose 230 230 15 130 100 230 50 140 4 5
25C3264 Audio, general-purpose 230 230 17| 200 100 230 50 140 4 5
25C3284 Audio, general-purpose 150 150 14 125 100 150 50 180 4 5
28C3519 Audio, general-purpose 160 160 15 130 100 160 50 180 4 5
2SC3519A Audio, general-purpose 180 180 15 130 100 180 50 180 4 5
2SC3678 Switching regulator, general-purpose 900 800 3 (Pulse 6) 80 100 800 10 30 4 1
25C3679 Switching regulator, general-purpose 900 800 5 (Pulse 10) 100 100 800 10 30 4 2
2SC3680 Switching regulator, general-purpose 900 800 7 (Pulse 14) 120 100 800 10 30 4 8
25C3832 Switching regulator, general-purpose 500 400 7 (Pulse 14) 50 100 500 10 30 4 3
25C3833 Switching regulator, general-purpose 500 400 12 (Pulse 24) 100 100 500 10 30 4 7
25C3834 Humidifier, DC-DC converter, general-purpose 200 120 7 (Pulse 14) 50 100 200 70 220 4 3
2SC3835 Humidifier, DC-DC converter, general-purpose 200 120 7 (Pulse 14) 70 100 200 70 220 4 3
25C3851 Audio, PPC high voltage power supply, general-purpose 80 60 4 25 100 80 40 320 4 1
2SC3851A Audio, PPC high voltage power supply, general-purpose 100 80 4 25 100 100 40 320 4 1
28C3852 Solenoid/motor driver/series regulator, general-purpose 80 60 3 25 10 80 500 41 05
2SC3852A Solenoid/motor driver/series regulator, general-purpose 100 80 3 25 10 100 500 4| 05
2SC3856 Audio, general-purpose 200 180 15 130 100 200 80 180 4 3
28C3857 Audio, general-purpose 200 200 15 150 100 200 50 180 4 5
25C3858 Audio, general-purpose 200 200 17 200 100 200 50 180 4 8
28C3927 Switching regulator, general-purpose 900 550 10 (Pulse 15) 120 100 800 10 28 4 5
25C4020 Switching regulator, general-purpose 900 800 3 (Pulse 6) 50 100 800 10 30 41 07
2SC4024 DC-DC converter, emergency lamp inverter, general-purpose 100 50 10 35 100 100 300 1600 4 1
285C4064 DC motor driver, general-purpose 50 50 12 35 100 50 50 1 6
25C4131 DC-DC converter, emergency lamp inverter, general-purpose 100 50 15 (Pulse 20) 60 10 100 60 360 1 5
25C4138 Switching regulator, general-purpose 500 400 10 (Pulse 20) 80 100 500 10 30 4 6
25C4139 Switching regulator, general-purpose 500 400 15 (Pulse 30) 120 100 500 10 30 4 8
2SC4140 Switching regulator, general-purpose 500 400 18 (Pulse 36) 130 100 500 10 30 4 10
2SC4153 Humidifier, DC-DC converter, general-purpose 200 120 7 (Pulse 14) 30 100 200 70 220 4 3
25C4297 Switching regulator, general-purpose 500 400 12 (Pulse 24) 75 100 500 10 30 4 7
25C4298 Switching regulator, general-purpose 500 400 15 (Pulse 30) 80 100 500 10 30 4 8
2SC4300 Switching regulator, general-purpose 900 800 5 (Pulse 10) 75 100 800 10 30 4 2
2SC4301 Switching regulator, lighting inverter, general-purpose 900 800 7 (Pulse 14) 80 100 800 10 30 4 3
25C4304 Switching regulator, general-purpose 900 800 3 (Pulse 6) 35 100 800 10 30 41 07
25C4381 TV vertical output, audio output driver, general-purpose 150 150 2 25 10 150 60 10| 0.7
25C4382 TV vertical output, audio output driver, general-purpose 200 200 2 25 10 200 60 10| 0.7
25C4388 Audio, general-purpose 200 180 15 85 10 200 50 180 4 3
25C4434 Switching regulator, lighting inverter, general-purpose 500 400 15 (Pulse 30) 120 100 500 10 25 4 8
25C4445 Switching regulator, general-purpose 900 800 3 (Pulse 6) 60 100 800 10 30 41 07
2SC4466 Audio, general-purpose 120 80 6 60 10 120 50 180 4 2
28C4467 Audio, general-purpose 160 120 8 80 10 160 50 180 4 3
25C4468 Audio, general-purpose 200 140 10 100 10 200 50 180 4 3
25C4495 For audio temperature compensation, general-purpose 80 50 3 25 10 80 500 4] 05
25C4511 Audio, general-purpose 120 80 6 30 10 120 50 180 4 2
2SC4512 Audio, general-purpose 120 80 6 50 10 120 50 180 4 2
25C4518 Switching regulator, lighting inverter, general-purpose 900 550 5 (Pulse 10) 35 100 800 10 25 41 1.8
2SC4518A Switching regulator, lighting inverter, general-purpose 1000 550 5 (Pulse 10) 35 100 800 10 25 4| 1.8
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Electrical Characteristics

VCE (sat) | VBE (sat) fT Switching Time
Conditions Conditions ton tstg t Cob Complementary Package
T B T R L R (1) ws) | P
1.0 1 0.2 10 12| -02 0.3typ 4typ 1typ 75typ TO-220 (MT-25)
2.0 5 0.5 70 12 -1 0.2typ 1.4typ 0.35typ 60typ 2SA1186 TO-3P (MT-100)
2.0 5 0.5 60 12 -2 0.2typ 1.5typ 0.35typ | 200typ 2SA1215 MT-200
2.0 8 0.8 50 12 -2 0.2typ 1.3typ 0.45typ 250typ 2SA1216 MT-200
0.6 2 0.2 15 12| -02 0.2typ 1.9typ 0.29typ 60typ 2SA1262 TO-220 (MT-25)
2.0 5 0.5 60 12 -2 0.3typ 2.4typ 0.5typ | 250typ 2SA1204 TO-3P (MT-100)
2.0 5 0.5 60 12 —2 0.3typ 2.4typ 0.5typ 250typ 2SA1295 MT-200
2.0 5 0.5 60 12 -2 0.2typ 1.5typ 0.35typ | 200typ 2SA1303 TO-3P (MT-100)
2.0 5 0.5 50 12 -2 0.2typ 1.3typ 0.45typ 250typ 2SA1386 TO-3P (MT-100)
2.0 5 0.5 50 12 -2 0.2typ 1.3typ 0.45typ | 250typ 2SA1386A TO-3P (MT-100)
0.5 1.2 1 0.2 6 12 -0.3 1max 5max 1max 50typ TO-3P (MT-100)
0.5 1.2 2 0.4 6 12 -0.5 1max 5max 1max 75typ TO-3P (MT-100)
0.5 1.2 8 0.6 6 12 —2 1max 5max 1max 105typ TO-3P (MT-100)
0.5 1.3 3 0.6 10 12 -0.5 1max 3max 0.5max 50typ TO-220 (MT-25)
0.5 1.3 7 1.4 10 12 — 1max 3max 0.5max | 105typ TO-3P (MT-100)
0.5 1.2 3 0.3 30 12 -0.5 0.5max 3max 0.5max 110typ TO-220 (MT-25)
05 1.2 3 0.3 30 12| -05 0.5max 3max 0.5max | 110typ TO-3P (MT-100)
0.5 2 0.2 15 12| -0.2 0.2typ 1typ 0.3typ 60typ 2SA1488 TO-220F (FM20)
0.5 2 0.2 15 12 -0.2 0.2typ 1typ 0.3typ 60typ 2SA1488A TO-220F (FM20)
0.5 2 0.05 15 12| -0.2 0.8typ 3typ 1.2typ 50typ TO-220F (FM20)
0.5 2 0.05 15 12| -0.2 0.8typ 3typ 1.2typ 50typ TO-220F (FM20)
2.0 5 0.5 20 12| -05 0.5typ 1.8typ 0.6typ | 300typ 25A1492 TO-3P (MT-100)
3.0 10 1 20 12| 05 0.3typ 2.4typ 0.4typ | 250typ 2SA1493 MT-200
25 10 1 20 12 -1 0.5typ 1.8typ 0.6typ 300typ 2SA1494 MT-200
0.5 1.2 5 1 6 12 =i 1max S5max 0.5max 105typ TO-3P (MT-100)
0.5 1.2 0.7 0.14 6 12 -0.3 1max 5max 1max 40typ TO-220 (MT-25)
05 5 0.1 24 12| -05 0.5typ 2typ 0.5typ | 150typ TO-220F (FM20)
0.35 6 0.3 40 12| -05 0.6typ 1.4typ 0.4typ | 180typ 2SA1567 TO-220F (FM20)
0.5 1.2 5 0.08 18 12 -1 0.5typ 2typ 0.4typ 210typ TO-3PF (FM100)
0.5 1.3 6 1.2 10 12 -0.7 1max 3max 0.5max 85typ TO-3P (MT-100)
0.5 8 1.6 10 12 -1.5 1max 3max 0.5max 85typ TO-3P (MT-100)
05 1.3 10 2 10 12| —20 1max 3max 0.5max | 165typ TO-3P (MT-100)
0.5 1.2 3 0.3 30 12 —0.5 0.5max 3max 0.5max 110typ TO-220F (FM20)
0.5 1.3 7 1.4 10 12 -1 1max 3max 0.5max 105typ TO-3PF (FM100)
0.5 13 8 1.6 10 12 -1.5 1max 3max 0.5max 85typ TO-3PF (FM100)
0.5 1.2 2 0.4 6 12 -0.5 1max 5max 1max 75typ TO-3PF (FM100)
0.5 1.2 3 0.6 6 12 = 1max 5max imax | 105typ TO-3PF (FM100)
0.5 1.2 7 0.14 15 12 -0.3 0.7max 4max 0.7max 50typ TO-220F (FM20)
1.0 7 0.07 15 12 -0.2 1typ 3typ 1.5typ 35 2SA1667 TO-220F (FM20)
1.0 7 0.07 15 12| -0.2 1typ 3typ 1.5typ 35 2SA1668 TO-220F (FM20)
2.0 5 0.5 20 12 -0.5 0.5max 1.8max 0.6max 300 2SA1673 TO-3PF (FM100)
0.7 1.3 8 1.6 10 12| -15 0.5typ 2typ 0.15typ 135 TO-3P (MT-100)
0.5 1.2 0.7 0.14 15 12 -0.3 0.7max 4max 0.7max 50 TO-3PF (FM100)
15 2 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 25A1693 TO-3P (MT-100)
15 3 0.3 20 12| -05 0.13typ 3.5typ 0.32typ 200 2SA1694 TO-3P (MT-100)
0.5 5 0.5 20 12 -0.5 0.24typ 4.32typ 0.4typ 250 2SA1695 TO-3P (MT-100)
0.5 4 0.02 40 12| 0.1 0.45typ 1.6typ 0.85typ 30 TO-220F (FM20)
0.5 2 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 2SA1725 TO-220F (FM20)
0.5 5 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 2SA1726 TO-220 (MT-25)
0.5 1.2 1.8 0.36 12 | -0.35 0.7max 4max 0.5max 50 TO-220F (FM20)
0.5 1.2 1.8 0.36 12 | -0.35 0.7max 4max 0.5max 50 TO-220F (FM20)
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2-1 Transistors

Absolute Maximum Ratings
hre
Part Number Applications Veso Vego tc Fe ICE‘(g)onditions Conditions
v | @ W | A o -
(V) min max V) | (A
25C4546 Switching regulator, lighting inverter, general-purpose 600 400 7 (Pulse 14) 30 100 600 10 25 4 3
2SC4557 Switching regulator, general-purpose 900 550 10 (Pulse 20) 80 100 800 10 28 4 5
28C4706 Switching regulator, general-purpose 900 600 14 (Pulse 28) 130 100 800 10 25 4 7
25C4883 Audio output driver, TV velocity modulation 150 150 2 20 10 150 60 240 10| 0.7
2SC4883A Audio output driver, TV velocity modulation 180 180 2 20 10 180 60 240 10| 0.7
25C4886 Audio, general-purpose 150 150 14 80 100 150 50 180 4 5
2SC5071 Switching regulator, general-purpose 500 400 12 (Pulse 24) 100 100 500 10 30 4 7
25C5099 Audio, general-purpose 120 80 6 60 10 120 50 180 4 2
2SC5100 Audio, general-purpose 160 120 8 75 10 160 50 180 4 3
25C5101 Audio, general-purpose 200 140 10 80 10 200 50 180 4 3
2SC5130 Switching regulator, general-purpose 600 400 5 (Pulse 10) 30 100 500 10 30 4 1.5
25C5287 Switching regulator, general-purpose 900 550 5 (Pulse 10) 80 100 800 10 25 4 1.8
25C5333 Series regulator, switch, general-purpose 300 300 2 35 1 300 30 4| 05
2SC5586 Switching regulator, general-purpose 900 550 5 (Pulse 10) 70 100 800 10 25 4 1.8
25C5830 Switching regulator, lighting inverter, general-purpose 1000 450 8 (Pulse 16) 35| 1000 | 1000 10 30 5 4
2SC5924 Switching regulator, general-purpose 900 600 14 (Pulse 28) 90 100 800 10 25 4 7
25C6011 Audio, general-purpose 200 200 15 160 10 200 50 180 4 3
2SC6011A Audio, general-purpose 230 230 15 160 10 230 50 180 4 3
2SD1769 Solenoid/relay/motor driver/series regulator, general-purpose 120 120 6 (Pulse 10) 50 10 120 | 2000 2 &
2SD1785 Solenoid/relay/motor driver/series regulator, general-purpose 120 120 6 (Pulse 10) 30 10 120 | 2000 2 3
2SD1796 Solenoid/relay/motor driver, general-purpose 60+10| 6010 4 25} 10 50| 2000 4 3
2SD2014 Solenoid/relay/motor driver/series regulator, general-purpose 120 80 4 25 10 120 | 2000 2 3
2SD2015 Solenoid/relay/motor driver, general-purpose 150 120 4 25 10 150 | 2000 2 2
2SD2016 Igniter, relay, general-purpose 200 200 3 25 10 200 | 1000 15000 4 1
28D2017 Solenoid/relay/motor driver, general-purpose 300 250 6 35 100 300| 2000 2 2
2SD2045 Solenoid/motor driver, general-purpose 120 120 6 (Pulse 10) 50 10 120| 2000 2 3
25D2081 Solenoid/motor driver, general-purpose 120 120 10 (Pulse 15) 30 10 120 | 2000 4 5
2SD2082 Solenoid/motor driver, general-purpose 120 120 16 (Pulse 26) 75 10 120| 2000 4 8
25D2083 Solenoid/motor driver, general-purpose 120 120 25 (Pulse 40) 120 10 120 | 2000 4 12
2SD2141 Igniter, solenoid, motor driver, general-purpose | 380+50 | 380+50 6 (Pulse 10) 35 10 330 | 1500 2 3
2SD2389 Audio, series regulator, general-purpose 160 150 8 80 100 160 | 5000| 30000 4 6
2S8D2390 Audio, series regulator, general-purpose 160 150 10 100 100 160 | 5000| 30000 4 7
2SD2401 Audio, series regulator, general-purpose 160 150 12 150 100 160 | 5000| 30000 4 7
285D2438 Audio, series regulator, general-purpose 160 150 8 75 100 160 | 5000| 30000 4 6
25D2439 Audio, series regulator, general-purpose 160 150 10 80 100 160 | 5000| 30000 4 7
2SD2557 Series regulator, general-purpose 200 200 5 70 100 200 | 1500 6500 5 1
2SD2558 Series regulator, general-purpose 200 200 5 60 100 200 | 1500 6500 5 1
2SD2560 Audio, series regulator, general-purpose 150 150 15 130 100 150 | 5000| 30000 4 10
2SD2561 Audio, series regulator, general-purpose 150 150 17 200 100 150 | 5000 30000 4 10
2SD2562 Audio, series regulator, general-purpose 150 150 15 85 100 150| 5000| 30000 4 10
2SD2641 Audio, series regulator, general-purpose 110 110 6 60 100 110| 5000| 30000 4 5
258D2642 Audio, series regulator, general-purpose 110 110 6 30 100 110| 5000| 30000 4 5
2SD2643 Audio, series regulator, general-purpose 110 110 6 60 100 110| 5000| 30000 4 5
STDO3N Audio 160 160 15 160 100 160 | 5000| 20000 4 10
STDO3P Audio -160 -160 =15 160 —-100 -160 | 5000 20000 -4 | -10
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2-1 Transistors

Electrical Characteristics

VCE (sat) | VBE (sat) fT Switching Time
Conditions Conditions ton tstg t Cob Complementary Package
e e T T EE SO S S TS (1) @) | P
0.7 1.3 3 0.6 10 12| -0.5 0.5max 2max 0.15max 55 TO-220F (FM20)
0.5 1.2 5 1 6 12 -1 1max 5max 0.5max 105 TO-3PF (FM100)
0.5 1.2 7 1.4 6 12 -1.5 1max 5max 0.7max 160 TO-3P (MT-100)
1.0 07 0.07| 120 12| -07 0.5typ 1.5typ 0.5typ 30 25A1859 TO-220F (FM20)
1.0 0.7 0.07 120 12 -0.7 0.5typ 1.5typ 0.5typ 30 2SA1859A TO-220F (FM20)
2.0 5 05 60 12 -2 0.26typ 1.5typ 0.35typ 200 25A1860 TO-3PF (FM100)
0.5 1.3 7 1.4 10 12 =i 1max 3max 0.5max 105 TO-3P (MT-100)
0.5 2 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 2SA1907 TO-3PF (FM100)
0.5 3 0.3 20 12| 0.5 0.13typ 3.5typ 0.32typ 200 2SA1908 TO-3PF (FM100)
0.5 5 0.5 20 12| -05 0.24typ 4.32typ 0.4typ 250 2SA1909 TO-3PF (FM100)
0.5 1.3 15 0.3 20 12 -0.3 1max 2max 0.3max 30 TO-220F (FM20)
0.5 1.2 1.8 0.36 6 12 | -0.35 0.7max 4max 0.5max 50 TO-3P (MT-100)
1.0 1 0.2 10 12| -0.2 0.3typ 4typ 1typ 75 TO-220F (FM20)
0.5 1.2 1.8 0.36 6 12 | -0.35 0.7max 4max 0.5max 50 TO-3PF (FM100)
0.5 1.2 4 0.8 4 12| -0.25 1max 4max 0.4max 95 TO-220F (FM20)
0.5 1.2 7 1.4 12 -1.5 1max 5max 0.7max 160 TO-3PF (FM100)
0.5 5 0.5 20 12 —0.5 = = = 270 25A2151 TO-3P (MT-100)
0.5 5 0.5 20 12| -0.5 - - - 270 2S5A2151A TO-3P (MT-100)
1.5 2.0 3 3mA | 100 12| -0.2 0.5typ 5.5typ 1.5typ TO-220 (MT-25)
1.5 2 3mA | 100 12| -0.1 0.5typ 5.5typ 1.5typ 70 25B1258 TO-220F (FM20)
1.5 3 10mA 60 12| 0.2 1typ 4typ 1.5typ 45 TO-220F (FM20)
1.5 2.0 3 3mA 75 12 -0.1 1typ 4typ 1.5typ 45 28B1257 TO-220F (FM20)
1.5 2.0 2 2mA 40 12| -0.1 0.6typ 5typ 2typ 40 TO-220F (FM20)
1.5 2.0 1 1.5mA 90 12 -0.1 40 TO-220F (FM20)
1.5 2.0 2 2mA 20 12 —1 0.6typ 16typ 3typ 65 TO-220F (FM20)
1.5 2.0 3 3mA 50 12 -1 0.5typ 5.5typ 1.5typ 70 TO-3PF (FM100)
1.5 2.0 5 5mA 60 12 -0.5 95 25B1259 TO-220F (FM20)
15 25 8 16mA 20 12 -1 0.6typ Ttyp 1.5typ 210 25B1382 TO-3PF (FM100)
1.8 25 12 24mA 20 12 -1 1typ 6typ 1typ 340 2SB1383 TO-3P (MT-100)
1.5 4 20mA 20 12| -05 95 TO-220F (FM20)
25 3.0 6 6mA 80 12 = 0.6typ 10typ 0.9typ 85 2SB1559 TO-3P (MT-100)
25 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 2SB1560 TO-3P (MT-100)
25 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 2SB1570 MT-200
25 3.0 6 6mA 80 12 —1 0.6typ 10typ 0.9typ 85 2SB1587 TO-3PF (FM100)
2.5 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 25B1588 TO-3PF (FM100)
1.5 1 5mA 15 10 -0.5 110 TO-3P (MT-100)
1.5 1 5mA 15 10| -0.5 110 TO-3PF (FM100)
25 3.0 10 10mA 70 12 -2 0.8typ 4typ 1.2typ 120 2SB1647 TO-3P (MT-100)
2.5 3.0 10 10mA 70 12 -2 0.8typ 4typ 1.2typ 120 25B1648 MT-200
25 3.0 10 10mA 70 12 -2 0.8typ 4typ 1.2typ 120 2SB1649 TO-3PF (FM100)
25 3.0 5 5mA 60 12 -2 0.8typ 6.2typ 1.1typ 55 2SB1624 TO-3P (MT-100)
25 3.0 5 5mA 60 12| -05 0.8typ 6.2typ 1.1typ 55 25B1626 TO-220F (FM20)
25 3.0 5 5mA 60 12| 05 0.8typ 6.2typ 1.1typ 56 2SB1625 TO-3PF (FM100)
2.0 2.5 10 10mA STDO3P TO-3P-5pin
2.0 =25 -10 —10mA STDO3N TO-3P-5pin
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I2-2 MOS FETs

Selection Guide

Vbss Robs (ON) Ip Po
Part Number Package Type
V) (Q) max (A) W)
6.0m +70 80 | 2SK3800 TO-220S (Surface-mount)
40 6.0m +70 100 | 2SK3801 TO-3P (MT100)
9Im +60 60 | FKV460S TO-220S (Surface-mount)
13m +50 35 FKV550T TO-220F (FM20)
50 15m +50 35 | FKV550N TO-220F (FM20)
15m +50 85 | EKV550 TO-220 (MT25)
4.7m +85 150 | 2SK3851" TO-3P (MT100)
5.0m +80 80 | 2SK3724" TO-220S (Surface-mount)
6.0m +70 90 | 2SK3710° TO-220S (Surface-mount)
60 6.0m +70 130 | 2SK3711 TO-3P (MT100)
14m +60 60 | FKV660S TO-220S (Surface-mount)
28m +30 40 | 2SK2420 TO-220F (FM20)
37m +25 35 | 2SK2419 TO-220F (FM20)
0.2 +10 25 | 2SK1188 TO-220F (FM20)
100 80m +20 35 | 2SK2779 TO-220F (FM20)
0.175 12 30 | 2SK2778 TO-220F (FM20)
53m +45 40 | FKP202 TO-220F (FM20)
53m +45 95 | SKP202 TO-263(Surface-mount)
200 0.175 +18 35 | 2SK3003 TO-220F (FM20)
0.35 +8 30 | 2SK3002 TO-220F (FM20)
15 +3 25 | 2SK1183 TO-220F (FM20)
43m +50 85 FKP250A TO-3PF(FM100)
75m +25 40 FKP252 TO-220F(FM20)
250 95m +20 40 FKP253 TO-220F(FM20)
95m +20 40 | SKP253 TO-263(Surface-mount)
0.25 +18 35 | 2SK3004 TO-220F (FM20)
280 53m +40 85 | FKP280A TO-3PF(FM100)
300 65m +30 85 | FKP300A TO-3PF(FM100)
0.38 +15 80 | 2SK2805" TO-3PF (FM100)
0.57 +13 40 | 2SK2704 TO-220F (FM20)
450 0.80 +10 35 | 2SK2702 TO-220F (FM20)
11 +7 35 | 2SK2701 TO-220F (FM20)
2.8 23} 30 | 2SK2803 TO-220F (FM20)
500 0.85 +8.5 85 | 2SK1179 TO-220F (FM20)
1.5 5 30 | 2SK3199 TO-220F (FM20)
0.55 12 85 | 2SK2710A TO-3PF (FM100)
. 0.85 +8.5 85 | 2SK2709 TO-3PF (FM100)
1.85 +4.5 35 | 2SK2707" TO-220F (FM20)
3.8 +2 30 | 2SK2848 TO-220F (FM20)
900 3.0 +5 35 | 2SK2945 TO-220F (FM20)
5.0 +3 30 | 2SK2943 TO-220F (FM20)
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2-2 MOS FETs

Specifications List by Part Number

Absolute Maximum Ratings
less Ipss VTH
NEr?wrl;er Voss vess o LD Fo Eas Conditions Conditions| Conditions
" " A @ w | M) (nA) Vas ) Vbs W) Vos Io
max (V) min max (V) min max (\%) (LA)
2SK1179 500 +20 8.5 +34 85 400 +500 +20 250 500 2.0 4.0 10 250
25K1183 200 +20 +3 +12 25 30 +500 +20 250 200 2.0 4.0 10 250
2SK1188 60 +20 +10 +40 25 241 +500 +20 250 60 2.0 4.0 10 250
2SK2419 60 +20 25 +100 35 26 +100 +20 100 60 2.0 4.0 10 250
25K2420 60 +20 +30 +120 40 38 +100 +20 100 60 2.0 4.0 10 250
2SK2701 450 +30 +7 +28 35 130 +100 +30 100 450 2.0 4.0 10 im
2SK2702° 450 +30 +10 +40 35 300 +100 +30 100 450 2.0 4.0 10 im
25K2704 450 +30 13 +52 40 400 +100 +30 100 450 2.0 4.0 10 im
2SK2707 600 +30 4.5 +18 35 50 +100 +30 100 600 2.0 4.0 10 im
25K2709’ 600 +30 8.5 +34 85 300 +100 +30 100 600 2.0 4.0 10 im
2SK2710A 600 +30 12 +48 85 400 +100 +30 100 600 2.0 4.0 10 im
2SK2778 100 +20 +12 +48 30 70 +100 +20 100 100 1.0 2.0 10 250
2SK2779 100 +20 +20 +80 35 200 +100 +20 100 100 1.0 2.0 10 250
25K2803 450 +30 +3 +12 30 30 +100 +30 100 450 2.0 4.0 10 im
25K2805" 450 +30 +15 +60 80 | 550 +100 +30 100 450 2.0 4.0 10 im
2SK2848 600 +30 +2 +8 30 10 +100 +30 100 600 2.0 4.0 10 250
25K2943 900 +30 +3 +12 30 60 +100 +30 100 900 2.0 4.0 10 im
25K2945 900 +30 +5 +20 35 120 +100 +30 100 900 2.0 4.0 10 im
25K3002° 200 +20 8 +32 30 55 +100 +20 100 200 2.0 4.0 10 im
2SK3003 200 +20 +18 72 35 120 +100 +20 100 200 2.0 4.0 10 im
2SK3004 250 +20 +18 +72 35 120 +100 +20 100 250 2.0 4.0 10 im
2SK3199 500 +30 5 +20 30 35 +100 +30 100 500 2.0 4.0 10 im
2SK3710° 60 +20 +70 +140 90 468 +10u +15 100 60 2.0 4.0 10 im
2SK3711 60 +20 +70 +140 | 130 +10u +15 100 60 2.0 4.0 10 im
2SK3724" 60 +20 180 +160 80 400 +10u +20 100 60 1.0 2.0 10 im
2SK3800 40 +20 +70 +140 80 400 +10 +15 100 40 2.0 4.0 10 im
2SK3801 40 +20 +70 +140 | 100 400 +10 +15 100 40 2.0 4.0 10 im
2SK3851° 60 +20 185 +280 | 150 280 +10u +20 100 60 2.0 3.0 10 im
EKV550 50 +20 +50 +150 85 150 +10u +20 100 50 3.0 4.2 10 250
FKP202 250 +30 +45 +180 40 200 +100 +30 100 200 3.0 4.5 10 im
FKP250A 250 +30 +50 +200 85 400 +100 +30 100 250 3.0 4.5 10 im
FKP252 250 +30 25 +100 40 200 +100 +30 100 250 3.0 4.5 10 im
FKP253 250 +30 +20 +80 40 160 +100 +30 100 250 3.0 45 10 im
FKP280A 280 +30 +40 +160 85 400 +100 +30 100 280 3.0 4.5 10 im
FKP300A 300 +30 +30 +120 85 400 +100 +30 100 300 3.0 4.5 10 im
FKV460S 40 +20, -10 +60 +180 60 +10, =51 +20,-10 100 40 1.0 25 10 250
FKV550T 50 +20 +50 +150 35 150 +10u +20 100 50 1.0 2.5 10 250
FKV550N 50 +20 50 +150 35 150 +10u +20 100 50 3.0 4.2 10 250
FKV660S 60 +20,-10 +60 +180 60 +10, -5u +20,-10 100 60 1.0 2.5 10 250
SKP202 200 +30 +45 +180 95 200 +100 +30 100 200 3.0 4.5 10 im
SKP253 250 +30 +20 +80 40 160 +100 +30 100 250 3.0 4.5 10 im
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2-2 MOS FETs

Electrical Characteristics
Re (yfs) Ciss Crss Rbs (on)
Conditions Conditions Conditions Conditions Package
(S) Vbs Ip (pF) (pF) Vas Vbs (Q Vas Ip Q) Vas Ip
mn | typ | (V) | (A | typ o | M) | V) typ max M1 @A typ max V) (A)
5.1 7.7 10 45| 1300 0 25 0.7 0.85 10 45 TO-220F (FM20)
0.8 1.2 10 15| 140 0 25 1.2 1.5 10 1.5 TO-220F (FM20)
22 3.3 10 5| 300 0 25 0.15 0.2 10 5 TO-220F (FM20)
10 15 10 12| 1300 200 0 25 31m 37m 10 12 TO-220F (FM20)
13 20 10 15| 2200 0 25 21m 28m 10 15 TO-220F (FM20)
3.5 5 20 35| 720 62 0 10 0.84 1.1 10 3.5 TO-220F (FM20)
5 7 20 5| 1000 95 0 10 0.66 0.8 10 5 TO-220F (FM20)
6.0 9.0 20 6.5| 1300 130 0 10 0.48 0.57 10 6.5 TO-220F (FM20)
24 3.5 20 2 560 65 0 10 1.45 1.85 10 2 TO-220F (FM20)
5.0 7.0 20 4] 1200 150 0 10 0.65 0.85 10 4 TO-3PF (FM100)
7.5 11 20 6| 1900 240 0 10 0.42 0.55 10 6 TO-3PF (FM100)
7 11 10 6 740 75 0 10 105m 175m 10 6 130m 220m 4 6 | TO-220F (FM20)
12 20 10 10| 1630 180 0 10 60m 80m 10 10 75m 95m 4 10 | TO-220F (FM20)
1.5 21 20 15| 340 26 0 10 21 2.8 10 1.5 TO-220F (FM20)
8.0 11.5 20 7.5| 2100 210 0 10 0.30 0.38 10 7.5 TO-3PF (FM100)
1.2 1.7 20 1 290 30 0 10 3 3.8 10 1 TO-220F (FM20)
1.8 2.8 20 15| 600 40 0 10 4 5 10 1.5 TO-220F (FM20)
2.0 45 20 25 880 70 0 10 2.3 3 10 25 TO-220F (FM20)
25 55 10 4| 450 120 0 10 0.27 0.35 10 4 TO-220F (FM20)
7 11 10 9| 850 250 0 10 130m 175m 10 9 TO-220F (FM20)
7 11 10 9| 850 250 0 10 0.2 0.25 10 9 TO-220F (FM20)
35 5.2 20 25 650 110 0 10 1.2 1.5 10 25 TO-220F (FM20)
30 80 10 35| 8000 | 1000 0 10 5m 6m 10 35 TO-2208 (Surface-mount)
30 80 10 35| 8000 1000 0 10 5m 6m 10 35 TO-3P (MT100)
10600 | 1300 0 10 4m 5m 10 40 T0-2208S (Surface-mount)
30 50 10 35| 5100 860 0 10 5.0 6.0 10 35 TO-2208 (Surface-mount)
30 50 10 35| 5100 860 0 10 5.0 6.0 10 35 TO-3P (MT100)
30 10 4211500 1100 0 10 4m 4.7m 10 42 TO-3P (MT100)
17 10 25| 2000 500 0 10 12m 15m 10 25 TO-220 (MT25)
18 28 10 22| 2000 80 0 25 45m 53m 10 22 TO-220F (FM20)
30 42 10 25| 3800 210 0 25 37m 43m 10 25 TO-3PF (FM100)
13 21 10 12| 2000 70 0 25 68m 75m 10 12 TO-220F (FM20)
8 17 10 10| 1600 50 0 25 86m 95m 10 10 TO-220F (FM20)
25 38 10 20| 3800 190 0 25 46m 53m 10 20 TO-3PF (FM100)
20 33 10 15| 3800 180 0 25 57m 65m 10 15 TO-3PF (FM100)
20 10 25| 2800 600 0 10 7m om 10 25 TO-2208 (Surface-mount)
20 10 25| 2700 500 0 10 10m 13m 10 25 TO-220F (FM20)
17 10 25| 2000 500 0 10 12m 15m 10 25 TO-220F (FM20)
20 10 25| 2500 150 0 10 11m 14m 10 25 TO-2208 (Surface-mount)
18 28 10 22| 2000 80 0 25 45m 53m 10 22 TO-263 (Surface-mount)
8 17 10 10| 1600 50 0 25 88m 95m 10 10 TO-263 (Surface-mount)
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I2-3 Transistors and MOS FETs Arrays

Specifications List by Part Number

Part Number Category Circuit Count Vceo - Voss (V) IC-ID (A) hFE (min) Ros o) max(Q) Package

SDAO1 For source driver 4 —60 -1.5 2000 PS16 (Surface-Mount)

SDA05 For 3-phase motor driver 3 —60 -4 2000 PS16 (Surface-Mount)

SDCO03 For sink driver 4 6010 1.5 2000 PS16 (Surface-Mount)

SDCo04 For sink driver 4 10015 1.5 2000 PS16 (Surface-Mount)

SDC06 For sink driver 4 30to 45 2 400 PS16 (Surface-Mount)

SDCO07 For 3-phase motor driver 3 60 4 2000 PS16 (Surface-Mount)

SDHO02 For sink driver 4 100 1.5 2000 PS16 (Surface-Mount)

SDHO03 H bridge 4 +100/-60 +1.5 2000 PS16 (Surface-Mount)

SDKO04 For sink driver 4 100 2 0.8 | PS16 (Surface-Mount)

SLA4010 For sink driver 4 60+£10 4 2000 SIP12 with Fin (SLA12Pin)
SLA4030 For sink driver 4 100 4 2000 SIP12 with Fin (SLA12Pin)
SLA4031 For sink driver 4 120 4 2000 SIP12 with Fin (SLA12Pin)
SLA4041 For sink driver 4 200 3 1000 SIP12 with Fin (SLA12Pin)
SLA4051 For sink driver 9 120 2 2000 SIP21 with Fin (SLA21Pin)
SLA4052 For sink driver ) 120 3 2000 SIP21 with Fin (SLA21Pin)
SLA4060 For sink driver 4 120 5 2000 SIP12 with Fin (SLA12Pin)
SLA4061 For sink driver 4 120 5 2000 SIP12 with Fin (SLA12Pin)
SLA4070 For source driver 4 -100 -5 1000 SIP12 with Fin (SLA12Pin)
SLA4071 For source driver 4 -100 -5 2000 SIP12 with Fin (SLA12Pin)
SLA4310 H bridge 4 +60 +4 80 SIP12 with Fin (SLA12Pin)
SLA4340 H bridge 4 +60 +4 2000 SIP12 with Fin (SLA12Pin)
SLA4390 H bridge 4 +100 +5 2000 SIP12 with Fin (SLA12Pin)
SLA4391 H bridge 4 +100 +5 1000 SIP12 with Fin (SLA12Pin)
SLA5001 For sink driver 4 100 5 0.3 | SIP12 with Fin (SLA12Pin)
SLA5002 For sink driver 4 100 5 0.3 | SIP12 with Fin (SLA12Pin)
SLA5007 H bridge 4 +60 +5/—4 0.22/0.55 | SIP12 with Fin (SLA12Pin)
SLA5011 For sink driver 5 60 5 0.22 | SIP12 with Fin (SLA12Pin)
SLA5012 For source driver 5 -60 -5 0.3 | SIP12 with Fin (SLA12Pin)
SLA5013 H bridge 4 +100 +5 0.3/0.7 | SIP12 with Fin (SLA12Pin)
SLA5015 For source driver 5 -60 -4 0.55 | SIP12 with Fin (SLA12Pin)
SLA5017 For 3-phase motor driver 6 +60 +5/-4 0.22/0.55 | SIP12 with Fin (SLA12Pin)
SLA5022 For 3-phase motor driver 6 +60 +6 2000 0.22 | SIP12 with Fin (SLA12Pin)
SLA5023 For 3-phase motor driver 6 +100 +6 2000 0.55 | SIP12 with Fin (SLA12Pin)
SLA5024 For source driver 4 -60 -4 0.55 | SIP12 with Fin (SLA12Pin)
SLA5037 For sink driver 4 100 10 0.08 | SIP12 with Fin (SLA12Pin)
SLA5040 For sink driver 4 100 4 0.6 | SIP12 with Fin (SLA12Pin)
SLA5041 For sink driver 4 200 10 0.175 | SIP12 with Fin (SLA12Pin)
SLA5044 For sink driver 4 250 10 0.25 | SIP12 with Fin (SLA12Pin)
SLA5049 For sink driver 5 250 7 0.5 | SIP12 with Fin (SLA12Pin)
SLA5058 For sink driver 5 150 +7 0.2 | SIP12 with Fin (SLA12Pin)
SLA5059 For 3-phase motor driver 6 +60 +4 0.55 | SIP12 with Fin (SLA12Pin)
SLA5060 For 3-phase motor driver 6 +60 +6 0.22 | SIP12 with Fin (SLA12Pin)
SLA5061 For 3-phase motor driver 6 +60 +10 0.14 | SIP12 with Fin (SLA12Pin)
SLA5064 For 3-phase motor driver 6 +60 +10 0.14 | SIP12 with Fin (SLA12Pin)
SLA5065 For 5-phase motor driver 4 60 7 0.1 | SIP15 with Fin (SLA15Pin)
SLA5068 For 5-phase motor driver 6 60 7 0.1 | SIP15 with Fin (SLA15Pin)
SLA5072 For 3-phase motor driver 6 250 7 0.5 | SIP15 with Fin (SLA15Pin)
SLA5073 For 5-phase motor driver 6 60 5 0.3 | SIP15 with Fin (SLA15Pin)
SLA5074 For 5-phase motor driver 4 60 5 0.3 | SIP15 with Fin (SLA15Pin)
SLA5075 For 3-phase motor driver 6 500 +5 1.4 | SIP15 with Fin (SLA15Pin)
SLA5077 For sink driver 4 150 +10 0.2 | SIP12 with Fin (SLA12Pin)
SLA5085 For sink driver 5 60 5 0.22 | SIP12 with Fin (SLA12Pin)
SLA5086 For source driver 5 —60 -5 0.22 | SIP12 with Fin (SLA12Pin)
SLA5094 For sink driver 5 200 7 0.35 | SIP12 with Fin (SLA12Pin)
SLA5096 For 3-phase motor driver 6 55 8 0.08 | SIP15 with Fin (SLA15Pin)
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2-3 Transistors and MOS FETs Arrays

Part Number Category Circuit Count Vceo - Voss (V) IC-ID (A) hFE (min) Ros ov) max(Q) Package
SLA5201 For 3-phase motor driver 6 600 7 1.85typ | SIP15 with Fin (SLA15Pin)
SLA6012 For 3-phase motor driver 6 +60 +4 2000 SIP12 with Fin (SLA12Pin)
SLA6020 For 3-phase motor driver 6 +100 15 2000 SIP12 with Fin (SLA12Pin)
SLA6022 For 3-phase motor driver 6 +80 5 2000 SIP12 with Fin (SLA12Pin)
SLA6023 For 3-phase motor driver 6 +60 +6 2000 SIP12 with Fin (SLA12Pin)
SLA6024 For 3-phase motor driver 6 +60 +8 2000 SIP12 with Fin (SLA12Pin)
SLA6026 For 3-phase motor driver 6 +60 +10 2000 SIP12 with Fin (SLA12Pin)
SLA8001 H bridge 4 +60 +12 50 SIP12 with Fin (SLA12Pin)
SMA4020 For source driver 4 —60 —4 2000 SIP12 (SMA12Pin)
SMA4021 For source driver 4 -60 -3 2000 SIP12 (SMA12Pin)
SMA4030 For sink driver 4 100 3 2000 SIP12 (SMA12Pin)
SMA4032 For sink driver 4 100 3 2000 SIP12 (SMA12Pin)
SMA4033 For sink driver 4 100 2 2000 SIP12 (SMA12Pin)
SMA4036 For sink driver 6 120 2 2000 SIP15 (SMA15Pin)
SMA5101 For sink driver 4 100 4 0.6 | SIP12 (SMA12Pin)
SMA5102 For sink driver 4 100 4 0.6 | SIP12 (SMA12Pin)
SMA5103 H bridge 4 +60 +5/-4 0.22/0.55 | SIP12 (SMA12Pin)
SMA5106 For sink driver 4 100 4 0.55 | SIP12 (SMA12Pin)
SMA5112 For 3-phase motor driver 6 250 7 0.5 | SIP12 (SMA12Pin)
SMA5117 For 3-phase motor driver 6 250 7 0.25 | SIP12 (SMA12Pin)
SMA5118 For 3-phase motor driver 6 500 15 1.4 | SIP12 (SMA12Pin)
SMA5125 For 3-phase motor driver 6 +60 +10 0.14 | SIP12 (SMA12Pin)
SMA5127 For 3-phase motor driver 6 +60 +4 0.55 | SIP12 (SMA12Pin)
SMA5130 For 3-phase motor driver 6 250 2.5 2000 0.9 | SIP15 (SMA15Pin)
SMA5131 For 3-phase motor driver 6 250 2 1.8 | SIP12 (SMA12Pin)
SMA5132 For 3-phase motor driver 6 500 15 4 | SIP12 (SMA12Pin)
SMA5133 For 3-phase motor driver 6 500 2.5 2 | SIP12 (SMA12Pin)
SMA6010 For 3-phase motor driver 6 +60 +4 2000 SIP12 (SMA12Pin)
SMA6014 For 3-phase motor driver 6 +60 +2 1500/2000 SIP12 (SMA12Pin)
SMA6080 For 3-phase motor driver 6 +60 +2 2000 SIP12 (SMA12Pin)
SMA6511 For driving stepping motor with two supplies 5 100+15/-60 1.5/-3 2000 SIP12 (SMA12Pin)
SMAB512 For driving stepping motor with two supplies 5 60+10/-60 1.5/-3 2000 SIP12 (SMA12Pin)
STA301A For sink driver 3 60+10 4 1000 SIP8 (STA8PIn)

STA302A For source driver/3-phase motor driver 3 =50 -4 1000 SIP8 (STA8Pin)
STA303A For sink driver/3-phase motor driver 3 100 4 1000 SIP8 (STA8PIn)
STA308A For source driver/3-phase motor driver 3 -120 -4 2000 SIP8 (STA8PIn)
STA309A For source driver/3-phase motor driver 3 —250 2.5 1000 SIP8 (STA8PiIn)
STA312A For sink driver 3 60 3 300 SIP8 (STA8PiIn)
STA322A For source driver 3 -50 -3 100 SIP8 (STA8PiIn)
STA351A For sink driver/3-phase motor driver 3 100 5 1000 SIP8 (STA8PIn)
STA352A For source driver/3-phase motor driver 8] -100 -5 1000 SIP8 (STA8Pin)
STA371A For sink driver 3 60+10 2 2000 SIP8 (STA8PiIn)
STA401A For sink driver 4 60£10 4 1000 SIP10 (STA10Pin)
STA402A For source driver 4 -50 -4 1000 SIP10 (STA10Pin)
STA403A For sink driver 4 100 4 1000 SIP10 (STA10Pin)
STA404A For sink driver 4 200 1000 SIP10 (STA10Pin)
STA406A For sink driver 4 60£10 2000 SIP10 (STA10Pin)
STA408A For source driver 4 -120 -4 2000 SIP10 (STA10Pin)
STA412A For sink driver 4 60 3 300 SIP10 (STA10Pin)
STA413A For sink driver 4 355 500 SIP10 (STA10Pin)
STA421A For source driver 4 —60 -3 40 SIP10 (STA10Pin)
STA431A H bridge 4 +60 +3 40 SIP10 (STA10Pin)
STA434A H bridge 4 +60 +4 1000 SIP10 (STA10Pin)
STA435A For sink driver 4 65+15 4 1000 SIP10 (STA10Pin)
STA457C H bridge 4 +60 +4 2000 SIP10 (STA10Pin)
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Part Number Category Circuit Count Vceo - Voss (V) IC-ID (A) hFE (min) Ros on) max(Q) Package
STA458C H bridge 4 +30 +5 40 SIP10 (STA10Pin)
STA460C For sink driver 2 60+10 6 700 SIP10 (STA10Pin)
STA471A For sink driver 4 60+10 2 2000 SIP10 (STA10Pin)
STA472A For source driver 4 —60 -2 2000 SIP10 (STA10PiIn)
STA473A For sink driver 4 100 2 2000 SIP10 (STA10Pin)
STA475A For sink driver 4 100+15 2 2000 SIP10 (STA10Pin)
STA481A For sink driver 4 60+10 1 2000 SIP10 (STA10Pin)
STA485A For sink driver 4 100+15 1 2000 SIP10 (STA10Pin)
STA491A H bridge 4 +20 +7 80 SIP10 (STA10Pin)
STA492A Half bridge 2 +20 +7 80 SIP10 (STA10Pin)
STA513A For sink driver/3-phase motor driver 3 250 3.5 0.9 | SIP10 (STA10Pin)
STA517A For sink driver/3-phase motor driver 3 305 3 1.8 | SIP10 (STA10Pin)
STA521A For sink driver 4 200 +7 0.35 | SIP10 (STA10Pin)
STA524A For sink driver 3 200 7 0.35 | SIP10 (STA10Pin)
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2-3 Transistors and MOS FETs Arrays

LTINS RNV iB Sink Driver Arrays

e Built-in Avalanche Diodes, between Collector and Base

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A) Ip (A) hre (min) Rosonymax (Q) Equivalent Circuit Package
STA460C 2 60+£10 6 700 1 SIP10 (STA10Pin)
STA371A 3 60+£10 2 2000 2 | SIP8 (STA8Pin)

STA301A 3 60+10 4 1000 2 | SIP8 (STA8PiIn)
SDCO06 4 30to 45 2 400 3 | PS16 (Surface-Mount)
STA413A 4 35+5 3 500 4 | SIP10 (STA10Pin)
STA481A 4 60+£10 1 2000 5 | SIP10 (STA10Pin)
SDCO03 4 60+£10 1.5 2000 6 | PS16 (Surface-Mount)
STA471A 4 60+10 2 2000 5 | SIP10 (STA10Pin)
STA401A 4 60+£10 4 1000 5 | SIP10 (STA10Pin)
SLA4010 4 60+£10 4 2000 6 | SIP12 with Fin (SLA12Pin)
STA406A 4 60+£10 6 2000 5 | SIP10 (STA10Pin)
STA435A 4 6515 4 1000 7 | SIP10 (STA10Pin)
STA485A 4 10015 1 2000 5 | SIP10 (STA10Pin)
SDCO04 4 10015 1.5 2000 6 | PS16 (Surface-Mount)
STA475A 4 100£15 2 2000 5 | SIP10 (STA10Pin)

e Built-in Flywheel Diodes

Part Number |Circuit Count| Vceo (V)/ Voss (V) Ic (A)/ I (A) hFe (min) Ropsonmax (Q) Equivalent Circuit Package
SDHO02 4 100 1.5 2000 9 | PS16 (Surface-Mount)
SMA4033 4 100 2 2000 10 | SIP12 (SMA12Pin)
SMA4032 4 100 3 2000 10 | SIP12 (SMA12Pin)
SLA5040 4 100 4 0.6 8 | SIP12 with Fin (SLA12Pin)
SMA5102 4 100 4 0.6 8 | SIP12 (SMA12Pin)
SMA5106 4 100 4 0.55 8 | SIP12 (SMA12Pin)
SLA5002 4 100 5 0.3 8 | SIP12 with Fin (SLA12Pin)
SLA4031 4 120 4 2000 10 | SIP12 with Fin (SLA12Pin)
SLA4061 4 120 5 2000 10 | SIP12 with Fin (SLA12Pin)
SLA4041 4 200 3 1000 10 | SIP12 with Fin (SLA12Pin)
SMA4036 6 120 2 2000 11 | SIP15 (SMA15Pin)
SLA4051 9 120 2 2000 12 | SIP12 with Fin (SLA12Pin)
SLA4052 9 120 3 2000 12 | SIP12 with Fin (SLA12Pin)
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e Equivalent Circuit (for Sink Driver)
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2-3 Transistors and MOS FETs Arrays

e General-Purpose

Part Number |Circuit Count| Vceo(V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Rosonymax (Q) Equivalent Circuit Package
STA312A 3 60 3 300 13 | SIP8 (STA8Pin)
STA303A 3 100 4 100 14 | SIP8 (STA8Pin)
STA524A 3 200 7 0.35 21 | SIP10 (STA10Pin)
STA412A 4 60 3 300 15 | SIP10 (STA10Pin)
STA473A 4 100 2 2000 16 | SIP10 (STA10Pin)
SDKo04 4 100 2 0.8 17 | PS16 (Surface-Mount)
SMA4030 4 100 3 2000 18 | SIP12 (SMA12Pin)
STA403A 4 100 4 1000 16 | SIP10 (STA10Pin)
SLA4030 4 100 4 2000 18 | SIP12 with Fin (SLA12Pin)
SMA5101 4 100 4 0.6 17 | SIP12 (SMA12PIN)
SLA5001 4 100 5 0.3 17 | SIP12 with Fin (SLA12Pin)
SLA5037 4 100 10 0.08 17 | SIP12 with Fin (SLA12Pin)
SLA4060 4 120 5 2000 18 | SIP12 with Fin (SLA12Pin)
SLA5077 4 150 +10 0.2 17 | SIP12 with Fin (SLA12Pin)
STA404A 4 200 3 1000 16 | SIP10 (STA10Pin)
STA521A 4 200 7 0.35 20 | SIP10 (STA10Pin)
SLA5041 4 200 10 0.175 17 | SIP10 (STA10Pin)
SLA5044 4 250 10 0.25 17 | SIP12 with Fin (SLA12Pin)
SLA5011 5 60 5 0.22 19 | SIP12 with Fin (SLA12Pin)
SLA5085 5 60 5 0.22 19 | SIP12 with Fin (SLA12Pin)
SLA5058 5 150 +7 0.2 19 | SIP12 with Fin (SLA12Pin)
SLA5094 5 200 7 0.35 19 | SIP12 with Fin (SLA12Pin)
SLA5049 5 250 +7 0.5 19 | SIP12 with Fin (SLA12Pin)
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e Equivalent Circuit (for Sink Driver)
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2-3 Transistors and MOS FETs Arrays

YLl WIS W SRVl Source Driver Arrays

e Built-in Flywheel Diodes

Part Number [Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Rosonymax (Q) Equivalent Circuit Package
SMA4021 4 -60 -3 2000 1 SIP12 (SMA12Pin)
SLA4071 4 -100 -5 2000 1 SIP12 with Fin (SLA12Pin)

e General-Purpose

Part Number |Circuit Count| Vceo (V)/ Voss (V) Ic (A)/ Ip (A) hFe (min) Rbsonymax (Q) Equivalent Circuit Package

STA322A 3 -50 -3 100 3 | SIP8 (STA8Pin)

STA302A 3 -50 -4 1000 4 | SIP8 (STA8Pin)

STA308A 3 -120 -4 2000 4 | SIP8 (STA8Pin)

STA402A 4 -50 -4 1000 5 | SIP10 (STA10Pin)

SDAO1 4 —60 -15 2000 6 | PS16 (Surface-Mount)
STA472A 4 -60 -2 2000 5 | SIP10 (STA10Pin)
STA421A 4 -60 -3 40 7 | SIP10 (STA10Pin)
SMA4020 4 -60 -4 2000 6 | SIP12 (SMA12Pin)
SLA5024 4 -60 -4 0.55 8 | SIP12 with Fin (SLA12Pin)
SLA4070 4 -100 -5 1000 6 | SIP12 with Fin (SLA12Pin)
STA408A 4 -120 —4 2000 9 | SIP10 (STA10Pin)
SLA5015 5 -60 -4 0.55 10 | SIP12 with Fin (SLA12Pin)
SLA5012 5 —60 -5 0.3 10 | SIP12 with Fin (SLA12Pin)
SLA5086 5 -60 -5 0.22 10 | SIP12 with Fin (SLA12Pin)
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e Equivalent Circuit (for Source Driver)
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2-3 Transistors and MOS FETs Arrays

LW R SRVl Motor Driver Arrays

e H Bridge
Part Number  [Circuit Count| Vceo (V)/ Vbss (V) Ic (A) Ip (A) hre (min) Rosonymax (Q) Equivalent Circuit Package

STA492A 2 +20 +7 45 1 SIP10 (STA10Pin)
STA458C 4 +30 +5 40 2 | SIP10 (STA10Pin)
STA431A 4 +60 +3 40 3 | SIP10 (STA10Pin)
STA434A 4 +60 +4 1000 4 | SIP10 (STA10Pin)
STA457C 4 +60 +4 2000 5 | SIP10 (STA10Pin)
SLA4310 4 +60 +4 80 6 | SIP12 with Fin (SLA12Pin)
SLA4340 4 +60 +4 2000 4 | SIP12 with Fin (SLA12Pin)
SLA5007 4 +60 +5/-4 0.22/0.55 7 | SIP12 with Fin (SLA12Pin)
SMA5103 4 +60 +5/-4 0.22/0.55 7 | SIP12 (SMA12Pin)
SLA8001 4 +60 +12 50 2 | SIP12 with Fin (SLA12Pin)
SDHO03 4 +100/-60 +1.5 2000 8 | PS16 (Surface-Mount)
SLA4390 4 +100 +5 2000 4 | SIP12 with Fin (SLA12Pin)
SLA4391 4 +100 +5 1000 9 | SIP12 with Fin (SLA12Pin)
SLA5013 4 +100 +5 0.3/0.7 7 | SIP12 with Fin (SLA12Pin)
STA491A 4 +20 +7 45 10 | SIP10 (STA10Pin)
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e Equivalent Circuit (for Motor Driver)
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2-3 Transistors and MOS FETs Arrays

e For 3-Phase Motor Drivers

Part Number |Circuit Count]| Vceo (V)/ Voss (V)/ Vees (V) | Ic (A)/ Ip (A) hre (min) Rosonymax (Q) Equivalent Circuit Package
SDCO07 3 60 4 2000 11 | PS16 (Surface-Mount)
STA303A 3 100 4 1000 12 | SIP8 (STA8Pin)

STA351A 3 100 5 1000 12 | SIP8 (STA8Pin)

STA513A 3 250 3.5 0.9 13 | SIP10 (STA10Pin)
STA517A 3 305 3 1.8 13 | SIP10 (STA10Pin)
STA302A 3 -50 -4 1000 14 | SIP8 (STA8Pin)

SDA05 3 —60 -4 2000 15 | PS16 (Surface-Mount)
STA352A 3 -100 -5 1000 14 | SIP8 (STA8Pin)

STA309A 3 -250 -2.5 1000 14 | SIP8 (STA8Pin)

SLA5096 6 55 +8 80m 24 | SIP15 with Fin (SLA15Pin)
SLA5059 6 60 +4 0.55 16 | SIP12 with Fin (SLA12Pin)
SLA5060 6 60 +6 0.22 16 | SIP12 with Fin (SLA12Pin)
SLA5061 6 60 +10 0.14 16 | SIP12 with Fin (SLA12Pin)
SLA5064 6 60 +10 0.14 17 | SIP12 with Fin (SLA12Pin)
SMA6014 6 +60 +2 1500/2000 18 | SIP12 (SMA12Pin)
SMA6080 6 +60 +2 2000 19 | SIP12 (SMA12Pin)
SMA6010 6 +60 +4 2000 19 | SIP12 (SMA12Pin)
SLA6012 6 +60 +4 2000 18 | SIP12 with Fin (SLA12Pin)
SMA5127 6 +60 +4 0.55 16 | SIP12 (SMA12Pin)
SLA5017 6 +60 +5/-4 0.22/0.55 20 | SIP12 with Fin (SLA12Pin)
SLA5022 6 +60 +6 2000 0.22 21 | SIP12 with Fin (SLA12Pin)
SLA6023 6 +60 +6 2000 18 | SIP12 with Fin (SLA12Pin)
SLA6024 6 +60 +8 2000 18 | SIP12 with Fin (SLA12Pin)
SLA6026 6 +60 +10 2000 18 | SIP12 with Fin (SLA12Pin)
SMA5125 6 +60 +10 0.14 17 | SIP12 (SMA12Pin)
SLA6022 6 +80 +5 2000 18 | SIP12 with Fin (SLA12Pin)
SLA6020 6 +100 +5 2000 19 | SIP12 with Fin (SLA12Pin)
SLA5023 6 +100 +6 2000 0.55 21 | SIP12 with Fin (SLA12Pin)
SMA5130 6 +250 +25 2000 0.9 26 | SIP15 (SMA15Pin)
SMA5131 6 250 2 1.8 23 | SIP12 (SMA12Pin)
SLA5072 6 250 7 0.5 22 | SIP15 with Fin (SLA15Pin)
SMA5112 6 250 7 0.5 23 | SIP12 (SMA12Pin)
SMA5117 6 250 7 0.25 23 | SIP12 (SMA12Pin)
SMA5132 6 500 1.5 4 23 | SIP12 (SMA12Pin)
SMA5133 6 500 2.5 2 23 | SIP12 (SMA12Pin)
SLA5075 6 500 +5 14 22 | SIP15 with Fin (SLA15Pin)
SMA5118 6 500 +5 14 23 | SIP12 (SMA12Pin)
SLA5201 6 600 7 25 | SIP15 with Fin (SLA15Pin)
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e Equivalent Circuit (for Motor Driver)
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2-3 Transistors and MOS FETs Arrays

e For Driving Stepping Motor with Two Supplies

Part Number  [Circuit Count| Vceo (V)/ Vbss (V) Ic (A) Ip (A) hre (min) Rosonymax (Q) Equivalent Circuit Package
SMA6511 5 100+15/-60 1.5/-3 2000 27 | SIP12 (SMA12Pin)
SMA6512 5 60—10/-60 1.5/-3 2000 27 | SIP12 (SMA12Pin)

e For 5-Phase Motor Drive

Part Number |Circuit Count| Vceo (V)/ Voss (V) Ic (A)/ Ip (A) hFE (min) Ropsonmax (Q) Equivalent Circuit Package
SLA5074 4 60 5 0.3 28 | SIP15 with Fin (SLA15Pin)
SLA5065 4 60 7 0.1 28 | SIP15 with Fin (SLA15Pin)
SLA5073 6 60 5 0.3 24 | SIP15 with Fin (SLA15Pin)
SLA5068 6 60 7 0.1 22 | SIP15 with Fin (SLA15Pin)
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e Equivalent Circuit (for Motor Driver)
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2-3 Transistors and MOS FETs Arrays

YLl ERN S WDV M Arrays for CRT Monitor S-Distortion Correction Circuit

Part Number Vbss Circuit Count Ip (A) Rbs(onmax (Q) Equivalent Circuit Package
SLA5037 100 4 10 0.08 1 | SIP12 with Fin (SLA12Pin)
SLA5047 4 10 0.085 1 | SIP12 with Fin (SLA12Pin)
SLA5052 4 10 0.115 1 | SIP12 with Fin (SLA12Pin)
SLA5077 190 4 +10 0.2 1 | SIP12 with Fin (SLA12Pin)
SLA5058 5 +7 0.2 2 | SIP12 with Fin (SLA12Pin)
STA524A 3 +7 0.35 3 | SIP10 (STA10Pin)
STA521A 4 +7 0.35 4 | SIP10 (STA10Pin)
SLA5041 4 10 0.175 1 | SIP12 with Fin (SLA12Pin)
SLA5089 200 4 10 0.12 1 | SIP12 with Fin (SLA12Pin)
SLA5046 5 7 0.35 2 | SIP12 with Fin (SLA12Pin)
SLA5094 5 7 0.35 2 | SIP12 with Fin (SLA12Pin)
SLA5044 4 10 0.25 1 | SIP12 with Fin (SLA12Pin)
SLA5049 250 5 7 0.5 2 | SIP12 with Fin (SLA12Pin)
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e Equivalent Circuit (for CRT Monitor S-Distortion Correction)
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2-3 Transistors and MOS FETs Arrays

Specifications List by Application

Applications

Typical Connection Diagram

Part Number

Transistors

Darlington

Single

MOS FETs

e Solenoid

e Relay

BRN
T T

=

STA301A
STA371A
STA401A
STA406A
STA435A
STA471A
STA475A
STA481A
STA485A
STA4010
SDC04

SDCO03

STA460C
STA413A
SDC06

5

) 4

2
S

3

SLA4031
SLA4041
SLA4060
SMA4032
SMA4033
SMA4036
SDH02

SLA5002

SLA5040

SMA5102
SMA5106
SDKO02

P
[

e
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I
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b

SLA4071
SMA4021

SLA5006

[} 6 15
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JIRIE
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STA302A
STA308A
STA402A
STA408A
STA472A
SLA4070

SMA4020
SDAO1

STA322A
STA421A

SLA5004
SLA5024

158 I Transistors




2-3 Transistors and MOS FETs Arrays

Part Number
Applications Typical Connection Diagram Transistors
MOS FETs
Darlington Single
e DC Motor | Normal/Reverse STA434A STA431A
Rotation Control STA457C STA458C
SLA4340 STA474A
STA4390 SLA4310
SDHO03 SLA8001
PWM Control SLA4391 SLA5007
SLA5013
SLA5018
SMA5103
e 3-Phase STA302A+STA303A
DC Brushless L SMA6010
Motor I SLA6020
3@ SDA05+3DC07
SMA6080
STA351A+STA352A
-
AC100V Direct Driver SLA5072
AC200V Direct Driver SLA5075
SMA5112
SMA5117
SMA5118
1 i SMA5131
SMA5132
SMA5133
PWM Control — SLA6012
l SLAB022
SLA6023
— M) SLA6024
u SLA6026
T SMA6014
SLA5022
SMA5130
M) STA309A + STA513A
@ @ @ STA309A + STA517A
SLA5010
SLA5017
SLA5059
SLA5060
SLA5061
SLA5064
SMA5125
SMA5127
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2-3 Transistors and MOS FETs Arrays

Part Number
Applications Typical Connection Diagram Transistors
MOS FETs
Darlington Single
e Stepping | Constant Voltage STA401A STA460C
Motor Driver L STA406A | STA413A
| | | | STA435A SDC06
‘ 71 STA471A
STA475A
| STA481A
| STA485A
SLA4010
SDC04
SDC03
Two Supplies Driver e SMAB511
I% SMA6512
;
G
Bipolar Driver STA473A STA421A  |SMA5101
| L STA472A STA412A  |SLA5024
STA408A SDCO1 SLA5005
71 STA404A SLA5004
STA403A SLA5001
/00— 00— STA402A
SMA4030
Try Tl
SLA4070
SLA4060
77 SLA4030
SDAO1
Ao T G o Part Number
ications ical Connection Diagram
PP » g N-CH P-CH
e 5-Phase SLA5011 SLA5012
Motor SLA5029 SLA5015
SLA5065+SLA5068 SLA5086
BHEHEH®E® SLAS073+SLA5074
SLA5085
SRGRGNGNE
begd
Part Number
Applications Typical Connection Diagram
100V 150V 200V 250V
e S-Distortion SLA5037 | SLA5058 SLA5041 | SLA5044
Correction % 1 SLA5042 |SLA5077 | SLA5094 |SLA5049
l STA521A
STA524A
7T 71
s s e e
O N Y N Y L
B
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IPackage Type (Dimensions)

m Package Type (Dimensions)

« TO-220F (FM20) * TO-220 (MT-25)

* TO-3P (MT-100)
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Package Type (Dimensions)

¢ SIP 8 (STA8Pin) ¢ SIP 10 (STA10Pin)
20.4 max
25,2502
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| o -
o é o — %‘, 3 ?5
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3 Thyristors

Application Note

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.

m Cautions for Storage

e Ensure that storage conditions comply with the normal temperature (5 to
35°C) and the normal relative humidity (around 40 to 75%), and avoid
storage locations that experience high temperature and humidity, or
extreme changes in temperature or humidity.

e Avoid locations where dust or harmful gases are present, and avoid
direct sunlight.

o Reinspect the devices for rust in leads and solderability after stored for a
long time.

m Cautions for Characteristic Tests and Handling

On characteristics test at incoming inspection, etc, take good care to avoid
the surge voltages from the test equipment, the short circuit at terminals,
or the wrong connection.

m Silicone Grease

When using a heatsink, please coat thinly and evenly the back surface of
the device and both surfaces of the insulating plate with silicone grease to
lower the thermal resistance between the device and the heatsink.

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

Recommended Silicone Grease

* G-746 (Shin-Etsu Chemical)

*YG6260 (GE Toshiba Silicones)

* SC102 (Dow Corning Toray Silicone)

m Mounting Torque

When mounting torque is insufficient, thermal resistance increases, and so
heat radiation effect is decreased. When the torque is excessive, the
screw may be broken, the heatsink may be deformed, and the device
frame may be distorted, resulting in the device damage. Recommended
mounting torque per package is as follows:

e Mounting Torque Table

Package Screw Torque

TO-220 (MT-25)
TO-220F (FM20)

0.490 to 0.686 Nem (5 to 7kgfecm)

TO-3P (MT-100) 0.686 to 0.882 Nem (7 to 9kgfe
TO-3PF (FM100) 1686 10 0. m (7 to 9kgfecm)

SIP with Fin (SLA) 0.588 to 0.784 Nem (6 to 8kgfecm)

* When the surface of a heatsink where Full Mold package is to be
mounted is not flat due to the burred metal bracket for screwing around
the mounting hole of the heatsink, the resin of the package might be
cracked even if the torque is lower than the recommended value.

* When a screw is fastened with an air driver for the Full Mold package, a
large impact is generated at the time of stop, and the resin may crack
even if the torque is lower than the recommended value. An electric
driver, therefore, should be used instead of an air driver.

B Heatsink

A larger contact area between the device and the heatsink is required for
more effective heat radiation. To ensure a larger contact area, minimize
mounting holes. And select a heatsink with a surface smooth enough and
free from burrs and slivers.

m Soldering Temperature

In general, the device mounted on a printed circuit board is subjected to
high temperatures from flow solder in a solder bath, or, from a soldering
iron at hand soldering.

The testing method and test conditions (JIS-C-7021 standards) for a
device’s heat resistance to soldering are:

At a distance of 1.5mm from the device's main body, apply 260°C for 10
seconds, and 350°C for 3 seconds.

Please observe these limits and finish soldering in as short a time as
possible.

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.
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I3-1 Thyristors

Thyristors

Absolute Maximum Ratings
VRsm | VRRM IT (AV) IT (RMS) ITsm Paem Pa (av) VRGM IFam Ti Tstg IRRM
Part Number | VosM | VDRM Conditions| (50H% |50HZSingle IbRM  |Conditions
Tc Half Sine Tj
(V) V) (A) | (C) (A)  |Wave, Default| (W) (W) (V) (A) (°C) (°C) (mA) | (°C)
Ti=125°C (A) max
TF321M-A 300 200 3.0 87 4.7 60 5.0 0.5 5.0 2.0 [-40to +110 |40 to +125 1.0 110
TF321S 300 200 3.0 93 4.7 60 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF521M 300 200 5.0 96 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 2.0 | 125
TF821M 300 200 8.0 83 12.6 120 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF821S 300 200 8.0 74 12.6 120 5.0 0.5 5.0 2.0 —40 to +125 2.0 125
TF341M 500 400 3.0 102 4.7 60 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF341M-A 500 400 3.0 87 4.7 60 5.0 0.5 5.0 2.0 |-40to +110 [-40 to +125 1.0 | 110
TF341S 500 400 3.0 93 4.7 60 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF541M 500 400 5.0 96 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 2.0 | 125
TF541S 500 400 5.0 87 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF541S-A 500 400 5.0 88 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 2.0 | 125
TF841M 500 400 8.0 83 12.6 120 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF841S 500 400 8.0 74 12.6 120 5.0 0.5 5.0 2.0 —40 to +125 2.0 | 125
SLA0201 650 600 | 5x4 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF361M 700 600 3.0 102 4.7 60 5.0 0.5 5.0 2.0 —40 to +125 20 | 125
TF361M-A 700 600 3.0 87 4.7 60 5.0 0.5 5.0 2.0 [-401to +110 [-40 to +125 1.0 | 110
TF361S 700 600 3.0 93 4.7 60 5.0 0.5 5.0 2.0 —40 to +125 20 | 125
TF561M 700 600 5.0 96 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF561S 700 600 5.0 87 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 20 | 125
TF561S-A 700 600 5.0 88 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 20| 125
TF861M 700 600 8.0 83 12.6 120 5.0 0.5 5.0 2.0 —40 to +125 20 | 125
TF861S 700 600 8.0 74 12.6 120 5.0 0.5 5.0 2.0 —40 to +125 20| 125
Absolute Maximum Ratings
VDRM ITRM di/dt Pam Pa (av) VRGM IFGm IFRM" Tj Tstg IpRM V™

Part Number (50HZ Conditions Conditions

Ti Te IT™

(V) (A) (Afps) | (W) (W) (V) (A) (A) (°C) (°C) (mA) | (°C) (V) (°C) (A)

max max

TFC561D 600 430 1200 5.0 0.5 5.0 2.0 240 —40 to +125 1.0 125 1.4 10

*: Vp<430V, 100kcycle, Wp=1.3ms, Ta=125°C
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3-1 Thyristors

Electrical Characteristics
V™ Vat laT Vabp dv/dt IH Rth
Conditions Conditions Conditions| Conditions Package
Te It™ Te T Vb T Vo

v o @ (v) (mA) Q)| M | O | W | Wk [ €O M | (mA) |CCwW

max typ max typ max min typ typ max
1.4 25 5 1.0 0.1 25 0.1 110 | 1/2Vbrm 20 110 | 1/2Vbrm 1.0 3.0 | TO-220
1.4 25 5 0.7 1.5 3.0 15 25 0.1 125 | 1/2Vbrm 50 125 | 1/2Vbrm 5.0 5.0 | TO-220F
1.4 25 10 1.5 3.0 15 25 0.1 125 | 1/2Vbrm 50 125 | 1/2Vbrm 4.0 3.0 | TO-220
1.4 25 15 1.5 5.0 15 25 0.1 125 | 1/2Vbrm 50 125 | 1/2Vbrm 4.0 2.7 | TO-220
1.4 25 15 1.5 5.0 15 25 0.1 125 | 1/2VbRm 50 125 | 1/2VbRm 4.0 3.6 | TO-220F
1.4 25 5 1.5 2.0 10 25 0.1 125 | 1/2VbRm 50 125 | 1/2VbRMm 4.0 3.0 | TO-220
1.4 25 5 1.0 0.1 25 0.1 110 | 1/2VbRMm 20 110 | 1/2VbRMm 1.0 3.0 [ TO-220
1.4 25 5 0.7 1.5 3.0 15 25 0.1 125 | 1/2VbRm 50 125 | 1/2VbRMm 5.0 5.0 | TO-220F
1.4 25 10 1.5 3.0 15 25 0.1 125 | 1/2VbRm 50 125 | 1/2VbRm 4.0 3.0 [ TO-220
1.4 25 10 1.5 3.0 15 25 0.1 125 | 1/2VbRm 50 125 | 1/2VbRMm 4.0 4.0 | TO-220F
1.4 25 10 1.5 0.03 0.2 25 0.1 125 | 1/2VpRMm 20 125 | 1/2VpRMm 4.0 4.0 | TO-220F
1.4 25 15 1.5 5.0 15 25 0.1 125 | 1/2VbRMm 50 125 | 1/2VbRMm 4.0 2.7 | TO-220
1.4 25 15 1.5 5.0 15 25 0.1 125 | 1/2VpRMm 50 125 | 1/2VbRMm 4.0 3.6 | TO-220F
1.4 25 10 0.7 1.5 5.0 10 25 0.1 125 | 1/2VbRMm 50 125 | 1/2VbRMm 4.0 SIP12 with Fin

(SLA12Pin)

1.4 25 5 1.5 2.0 10 25 0.1 125 | 1/2Vbrm 50 125 | 1/2Vbrm 4.0 3.0 | TO-220
1.4 25 5 1.0 0.1 25 0.1 110 | 1/2VDRMm 20 110 | 1/2VpRm 1.0 3.0 | TO-220
1.4 25 5 0.7 1.5 3.0 15 25 0.1 125 | 1/2Vbrm 50 125 | 1/2Vbrm 5.0 5.0 | TO-220F
1.4 25 10 1.5 3.0 15 25 0.1 125 | 1/2Vprm 50 125 | 1/2Vprm 4.0 3.0 | TO-220
1.4 25 10 1.5 3.0 15 25 0.1 125 | 1/2Vbrm 50 125 | 1/2VbRm 4.0 4.0 | TO-220F
1.4 25 10 1.5 0.03 0.2 25 0.1 125 | 1/2Vbrm 20 125 | 1/2Vbrm 4.0 4.0 | TO-220F
1.4 25 15 1.5 5.0 15 25 0.1 125 | 1/2Vbrm 50 125 | 1/2Vbrm 4.0 2.7 | TO-220
1.4 25 15 1.5 5.0 15 25 0.1 125 | 1/2Vbrm 50 125 | 1/2Vbrm 4.0 3.6 | TO-220F

Electrical Characteristics
Vet laT Vabp IH Rth VF
Conditions Conditions Conditions Package
Te Tj Vb IF
(V) (mA) (°C) (V) (°C) (V) | (mA) | (CC/W) | (V) (A)
typ max typ max min typ max max
| 15 | | 20 0.1 125 | 480 10| 40| 1.4 | 10.0 | 702208 (Straight)
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I 3-2 Triacs

Triacs

Absolute Maximum Ratings
Vprm | IT (RMS) ITsm PeMm |PaGav)| lam Ti Tstg IDRM1 IDRM2 Vim
Part Number Conditions Conditions Conditions; Conditions; Conditions
Te I™
v | A |co| ® W | w | @& | O | O | mA) (mA) v | @
max max max

TMA34M-L"" 400 3 30 3 0.3 0.5 —40 to +125 0.1 2 1.5 4.5
TMA34S-L 400 3| 109 30 3 0.3 0.5 —40 to +125 0.1 2 1.5 4.5
TM341S-R 400 3| 109 30 3 0.3 0.5 —40 to +125 0.1 2 1.6 5
TMA54M-L"1 400 5 50 5 0.5 2 —40 to +125 0.1 2 15 7
TMA54S-L 400 5! 102 50 5 0.5 2 —40 to +125 0.1 2 15 7
TM541S-R 400 5 104 50 5 0.5 2 —40 to +125 0.1 2 1.6 7
TMA84M-L"" 400 8 80 5 0.5 2 —40 to +125 0.1 2 1.5 12
TMA84S-L 400 8 92 80 5 0.5 2 —40 to +125 0.1 2 1.5 12
TMA104S-L 400 10 85 100 5 0.5 2 —40 to +125 0.1 2 1.5 14
TM1041S-R 400 10 90 80 5 0.5 2 —40 to +125 0.1 2 1.6 14
TMA124S-L 400 12 77 120 5 0.5 2 —40 to +125 0.1 2 1.5 17
TM1241S-R 400 12 84 110 5 0.5 2 —40 to +125 0.1 2 1.6 16
TMA164S-L 400 16 66 160 5 0.5 2 —40 to +125 0.1 2 1.45 20
TMA164P-L 400 16 108 160 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA164B-L 400 16 98 160 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA204S-L 400 20 53 190 5 0.5 2 —40 to +125 0.1 2 1.4 20
TM2541B-L 400 25 84| 240 5 0.5 2 —40 to +125 0.1 2 1.3 20
STA221A 400| 1.0 x4 97 10| 125°C 1 0.1 0.5 —40 to +125 0.1 1 1.6 1.6
STA203A 400( 1.2 x 3 97 10| 50Hz 1.2 0.1 0.5 —40 to +125 0.1(25°C 1 [125°C 1.6 1.6
TMA36M-L"" 600 3 30 | 1shot 3 0.3 0.5 —40 to +125 0.1 [Vb=VDRM 2 |Vp=Vbrm 1.5 4.5
TMAS36S-L 600 3| 109 30 3 0.3 0.5 —40 to +125 0.1 2 1.5 4.5
TM361S-R 600 3| 109 30 3 0.3 0.5 —40 to +125 0.1 2 1.6 5
TMA56M-L"" 600 5} 50 5 0.5 2 —40 to +125 0.1 2 15 7
TMA56S-L 600 5 102 50 5 0.5 2 —40 to +125 0.1 2 15 7
TM561S-R 600 5! 104 50 5! 0.5 2 —40 to +125 0.1 2 1.6 7
TMA86M-L 600 8 80 5 0.5 2| -40to +125 0.1 2 1.5 12
TMAB86S-L 600 8 92 80 5 0.5 2 —40 to +125 0.1 2 1.5 12
TMA106S-L 600 10 85 100 5 0.5 2 —40 to +125 0.1 2 1.5 14
TM1061S-R 600 10 90 90 5 0.5 2 —40 to +125 0.1 2 1.6 14
TMA126S-L 600 12 77 120 5 0.5 2 —40 to +125 0.1 2 1.5 17
TM1261S-R 600 12 84 110 5 0.5 2 —40 to +125 0.1 2 1.6 16
TMA166S-L 600 16 66 160 5 0.5 2 —40 to +125 0.1 2 1.45 20
TMA166P-L 600 16 108 160 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA166B-L 600 16 98 160 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMB166S-L 600 16 94 160 5 0.5 2 —40 to +150 0.2 2 1.45 20
TMA206S-L 600 20 53 190 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMB206S-L 600 20 85| 200 5 0.5 2 —40 to +150 0.1 2 1.4 20
TM2561B-L 600 25 84| 240 5 0.5 2 —40 to +125 0.1 2 1.8 20
TM583S-L 800 5] 101 45 5 0.5 2 —40 to +125 0.1 2 1.6 7
TM883S-L 800 8 91 80 5 0.5 2 —40 to +125 0.1 2 1.6 10

*1: Under development
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3-2 Triacs

Electrical Characteristics (Tj = 25°C, unless otherwise specified)

Vet laT Vab (dv/dt) ¢ Rith (j-c)
Mode | Mode I Mode Il |Conditions| Mode | Mode I Mode Il |Conditions Conditions Conditions
(T2+, G+) | (T2+, G-) | (T2—, G-) | Vb | RL | (T2+, G+) | (T2+, G-) | (T2—, G-) | Vb | R Tj Vo (dv/dt) c | T; Package
V) V) V) MW mA | @A) | mA) W) @] €O (V) | (Vs) | (AmS) | (C)|(CW)
max max max max max max min max
1.5 1.5 15| 12| 20 15/20 15/20 15/20| 12 [ 20 | 0.2 | 125| 1/2VDRMm 5 1.5| 125 - |[TO-220
1.5 1.5 15| 12| 20 15/20 15/20 15/20| 12 [ 20 | 0.2 | 125| 1/2VDRM 5 1.5| 125 4.5|TO-220F
1.8 1.2 1.2 | 20| 40 12 12 12| 20 | 40 | 0.1 | 125| 1/2VbRm = 5 |TO-220F
1.5 15 15| 12| 20 15/20 15/20 15/20| 12 | 20 | 0.2 | 125| 1/2VbRM 5 2.5|125 -|TO-220
15 15 15| 12| 20 15/20 15/20 15/20| 12 | 20 | 0.2 | 125| 1/2VbRM 5 25| 125 4 |TO-220F
1.8 1.2 12| 20| 40 12 12 12| 20 | 40 | 0.1 | 125| 1/2VDRMm - 4 |TO-220F
15 15 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VDRm 10 41125 -|TO-220
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VDRMm 10 41125 3.7 |[TO-220F
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VDRMm 10 5125 3.6 [TO-220F
2 1.2 1.2 | 20| 40 7 7 7|1 20| 40 | 0.1 | 125| 1/2VbRMm - 3.3 [TO-220F
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VDRMm 10 6| 125 3.5 [TO-220F
1.8 1.2 12| 20| 40 8 8 8| 20| 40 | 0.1 | 125| 1/2VDRMm - 3|TO-220F
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VbRMm 10 8| 125 3.3|TO-220F
1.5 1.5 15| 12| 20 30 30 30| 12 [ 20 | 0.2 | 125| 1/2VDRM 10 8| 125 1.2|TO-3P
1.5 1.5 15| 12| 20 30 30 30| 12 [ 20 | 0.2 | 125| 1/2VDRM 10 8| 125 1.8 |TO-3PF
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VbRrMm 10 10| 125 3.2|TO-220F
2 2 2 6| 10 30 30 30| 6 10| 0.2 125| 1/2VDRMm 10 41125 1.5 |TO-3PF
3.5 1.2 1.2 6| 10 3 3 3| 6] 10| 0.2 | 125| 1/2Vbrm 1 125 20 |SIP10 (STA10Pin)
3.5 1.2 1.2 6| 10 3 3 3| 6] 10| 0.2 | 125| 1/2Vbrm 1 125 20 |SIP8 (STA8Pin)
1.5 1.5 15| 12| 20 15/20 15/20 15/20| 12 | 20 | 0.2 | 125| 1/2VDRMm 5 1.5| 125 - |TO-220
1.5 1.5 15| 12| 20 15/20 15/20 15/20| 12 | 20 | 0.2 | 125| 1/2VDRM 5 1.5| 125 4.5|TO-220F
1.8 1.2 12| 20| 40 12 12 12| 20 | 40 | 0.1 | 125| 1/2VDRM - 5|TO-220F
1.5 15 15| 12| 20 15/20 15/20 15/20| 12 | 20 | 0.2 | 125| 1/2VbRM & 25| 125 - |TO-220
1.5 15 15| 12| 20 15/20 15/20 15/20| 12 | 20 | 0.2 | 125| 1/2VbRM 5 25| 125 4 |TO-220F
1.8 1.2 1.2 | 20| 40 12 12 12| 20 | 40 | 0.1 | 125| 1/2VDRM - 4 |TO-220F
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VDRMm 10 41125 - |TO-220
15 15 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VbRm 10 41125 3.7 [TO-220F
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VbRMm 10 5125 3.6 [TO-220F
2 1.2 1.2 | 20| 40 7 7 7| 20| 40 | 0.1 | 125| 1/2VDRMm - 3.3 [TO-220F
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12| 20 | 0.2 | 125| 1/2VbRMm 10 6(125 3.5 [TO-220F
1.8 1.2 1.2 | 20| 40 8 8 8| 20| 40 [ 0.1 | 125| 1/2VDRM - 3 |TO-220F
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VpRMm 10 8( 125 3.3 [TO-220F
1.5 1.5 15| 12| 20 30 30 30| 12 [ 20 | 0.2 | 125| 1/2VDRM 10 8| 125 1.2|TO-3P
1.5 1.5 15| 12| 20 30 30 30| 12 [ 20 | 0.2 | 125| 1/2VDRM 10 8| 125 1.8 |TO-3PF
1.5 1.5 15| 12| 20 30 30 30| 12 [ 20 | 0.2 | 125| 1/2VDRM 10 10| 125 3.0 |TO-220F
1.5 1.5 15| 12| 20 20/30 20/30 20/30| 12 | 20 | 0.2 | 125| 1/2VbRMm 10 10| 125 3.2|TO-220F
1.5 1.5 15| 12| 20 30 30 30| 12 [ 20 | 0.2 | 125| 1/2VDRM 10 10| 125 2.7 |TO-220F
2 2 2 6| 10 30 30 30| 6 10| 0.2 125| 1/2VDRM 10 41125 1.5 |TO-3PF
2 2 2 6| 10 20 20 20| 6| 10 | 0.2 | 125| 1/2VbRm 5 2| 125 4 |TO-220F
2 2 2 6| 10 30 30 30| 6| 10| 0.2 125| 1/2VDRMm 10 41125 3.6 |TO-220F
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I3-3 PNPN Switch Elements

PNPN Switch Elements List

ET013 90 0.6 <112 80 30 —40 to +125

ETO15 115 0.6 <112 80 30 —40 to +125
25/10/50

ET020 170 0.6 <112 80 30 —40 to +125

ETO141 115 0.6 <112 80 30 —40 to +125
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3-3 PNPN Switch Elements

120 138 150 +25 +10 | Axial (¢2.7/¢0.6)
142 157 100 +25 +10 | Axial (¢2.7/¢0.6)
190 210 100 +25 +10 | Axial (¢2.7/¢0.6)
134 146 100 10 VbRM +25 +10 | Axial (¢2.7/¢0.6)
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IPackage Type (Dimensions)

* TO-220

10.2:02
N

\J
o
b +0.2
Slel| a #3.75%
©| 9 R—
ok | —

©

12.0min
4.0max

a: Part Number

1.0%02 1

b: Lot No.
+TO-3P
15.6%02
13.6502 ~ 4.802
S 9697 | | T ] 2.0%1
N |~ o :
T/ N
ol L/ Par) \ [
%2 hd 3
b I oY — i
b g
o |
£]9)
S o
& 1.05:92 0.65°9%
5.45%01 5.45%0" 1.7:8%
a: Part Number
b: Lot No.
T T2 G
* TO-220S Straight
4.44202
10,203 I [ 1.3%02
C )l =] g
a2 &
5 o 2 -
© -
|

2.5902

L 0.40.1

Cathode (K)
Anode (A)
Gate (G)

* TO-220F

General-purpose Product

10.0*02

4.0%02

8.402

16.9t0'3

oo

¢3.3%02

13.0min

2.54 2.54

0
1
3[l0.802

C_
[k

1‘35:0.15
1.35°075

0.85'9% 02
0.45%y° 2.4%02
4&%4-7

2‘2:0.2

a: Part Number
b: Lot No.

|
1)@E)

Pin No.

@)
®)

« TO-3PF

23i0.3

(16.2)

1.05%5%
5.45*01
(Measured (Measured
at the root) 15602 at the root)

154415

M @ @

(1) Terminal 1 (T1)
(2) Terminal 2 (T2)
(3) Gate (G)

UL-Qualified Product

10.0*02

4.0%02

8.4102
A

(17.5)

oo
0
2]
C

> ‘08102

1.35%01
1 _35:0.1
0.8592

13.0min

2.54 2.54
2‘2t0.2

Cathode (K)
Anode (A)
Gate (G)

5_5i0.2
. |.8.45%02

3.35‘&0.2

[ |7 (Measured
] at the root)

0.65%% ||

a: Part Number
b: Lot No.

3.

4.0%02
2_8&).2(30.5

o

320.2

5
5

045533 |2.4%02

a: Part Number
b: Lot No.

(Unit: mm)
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Package Type (Dimensions)

« SIP 10 (STA10Pin) « SIP 8 (STA8PIn)

25.25%02 ‘4.010"2 20.2%02 ‘ 40:0.‘2:0.2
b o
8.8 b [ 13
s |ofl Ola T
KA Al |93
% a1 e
~| o e
o
st E
¢ 5
Vii
0 5_0 15 0. 5:0.15
2.54, .
wiozs 1.0%025 254 .
+025 a: Part Number 17.7g:025 i: EatrtNNumber
9 x 2.54=22.86" b: Lot No. 015905 . : Lot No.
C1.5%05

0. 5i0 15
1 _210.2

1 2 3 4 5 6 7 8| v
r T

L 7

TTGT2G T2 GTaTt

E

1 2 3 4 5 6 7 8 9 10
TT G T2G T2 G T2G T2 Ty

3 5 7 9 TR1 TR2 TR3
Ti% 1;%% ‘I;T% TRs 2 4 6

2 4 6 8 1o . . . 08
1 ©10

* SIP 12 with Fin (SLA12Pin)

~
0.5%0.15
1,202

31.0%2 Ellipse 3.2:015x3.8
¢B3.2%0.15 D4 4%02 4,802
16.4%02 F—. 1.7%0
¥ ;‘ -
R &P <
S| &l T %
S a[ ] £
Sl b 3
o T
IS == Thyt| |Thy2| |Thys| |Thys
E | : I
0 Pin 1 12
c 085tg% +0.2 +0.7
1.2%015 1.45%15 0.56%3|| | 2.2%
11xP2.54407207 g4%or 1234156789101
. 31.5max .
p ] a: Part Number
[ e o o o e | b: Lot No.
123456789101112
GKAGKAGKAGKA
e Axial (¢R.7/¢0.6)
1 mo'G:OOS

T2 Marking (band)

62.3+07
5_0:02|
—r
L0

| @2.7%02
T

(Unit: mm)
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4 Diodes

Taping Specifications

Taping name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity
Axial taping Reel
“«— ‘o Part No., Lot No.,
oo, »-tm {QT 1.0°18 Q?Janti(t)y e 5,000 pcs/reel
V = 3 = 182 Core _Flange ‘2 Zobod
_ o _ 5|5 -/ pboay
= £3 = g S < 2.4¢body
| — g / - ] ‘z:Ig
To specify the o = ;—M@) © | ENGZ— SIS 2 3,000 pcs/reel
taping type, add ool 28500 6 ollg \/ ‘ 5201 (4¢pbody)
a suffix [V] l% : l% G5l
0.5max Holddown clip .| 81%
Axial taping Ammunition (Ammo) pack
e —“—» 0.5max =14 098 2,000 pcs/box
Vl = o _E' = b =7 Broken lines: (2.7¢@body)
= = = ~ ___ perforation 3,000 pcs/box
= £ = S Z T & (2.4¢body)
1 = 1 = 3 \Y E
To specify the £ h%— 6 )ﬂ ~y 1,000 pcs/box
: Biue) XT = [ whi) Ny (4¢pbody)
taping type, add 6 Oﬁfgﬁ g ) 6.0l'8° \1—@
a suffix [V1] : ot152.0 8% 255max

Q“E ﬂ 0.5max

Part No., Lot No., Quantity

Axial taping Ammunition (Ammo) pack
P .0.5max =21 1.0°18
VO = "'t‘ = ﬁ - Broken lines:
- iy >,4? perforation 2,000 pcs/box
L = = — X AT (2.7 pbody)
— 4 A <
e 2 5 3,000 pes/box
To specify the e © —t (2.4¢body)
taping type, add 4508 + g5 6}&
a suffix [VO] 601" cEl26.0%0 6.0 ‘ 256max 8
l.% l% 0.5max Part No., Lot No., Quantity
Axial taping Reel
—— Part No., Lot No.,
oy _..0.5max 21 1,018 Quantity
V3 -T—ni _ T 15*2 Core Flange
= 1,500 pcs/reel
- L IMS=E 1 [T5 & (5:2¢body)
— -~ H 1T T : : (o]
To specify the | I 8
taping type, add (ghig) o5 \_/ ‘ 25401
a suffix [V3] Ol e 75% »
"= () smax Holddown oli 81*
Axial taping Ammunition (Ammo) pack
—i— +0 ,
e 0.5 25 1 0-‘g Broken lines:
V4 (3 A.T‘_.,im =  Perforation
1 = 5 % 1,000 pcs/box
] B 5 E (5.2¢body)
= - Trade S
To specify the = Mark
taping type, add ‘g‘_“g g (g“_“g g5 N
a suffix [V4] A1
= 0.5max 255max ‘\

Part No., Lot No., Quantity
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4 Diodes

Taping name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity
Radial taping 635413 45710 Ammunition (Ammo) pack
2.6max
Broken lines:
W a * tj\ — __perforation
sz iy 9 4,000 pcs/box
o 12.7](+19 T ©
5|2 15710 ANODE & 2.7 pbody
E \ e 0.6¢lead only >
To specify the i Dt D <
taping type, add ! T Jg
a suffix [W] 507 e T 340max \ &
12,7202 E Part No.,‘ Lot No., Quantity
Radial taping Ammunition (Ammo) pack
(for AQ series) g 35413 197410
E E
To specify the
taping type, add
a suffix [WS] 3 Part No., Lot No.,
g Quantity
By € \
I oo 3 2,500 pcs/box
Radial taping s (2.4@body)
(for AO series) 55) ﬂ%vo !
ol == 37
WK i &
2| ool | || 275t | X
ol 7T x il N | 340max |
L) -
e ARG
To specify the \ [ &
taping type, add p4.0%02 5:38 | 1 [ aestor
a suffix [WK] +o2 '
$3.0* 12,703
12.7%1
= — %

High Voltage Rectifier Diodes Taping Specifications

Taping Name

Taping Type, Dimensions (mm)

Packing Dimensions (mm) and Packing Note

Quantity

Axial taping [ [ 3
V1 —— .
 E— El Part Number
———} o Lot No.
To specify the — “, Quantity 5000 pcs/reel
taping type, add — ggi:‘:
a suffix [V1] k. 1.0max R
I~ N N,
611.0 58i| ’Lsﬂ 0 -+ %4012
Axial taping g ~ %
™
 —— >
V D | — E Part Number

— S Lot No.

p— ._f Quantity 8000 pcs/reel
To specify the  —
taping type, add — _ e
a suffix [VD] _ b 1.0max % 2

S S S—
410 58*" J ‘ 6110 A P340*
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4 Diodes

Surface-Mount Taping Specifications

Taping Name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity
Emboss taping i . Reel Part No., Lot No.,
+0.1 +0.1
4.5%02 ~ 4.0 91.570 Quantity, etc.
4 =
g (NN
Vv : JiNARA
o 8 2% .
g kot ol & ! S =
(VR for SJP) b — [\ 8 o) 0 > o 1800 pcs/reel
| —— S o 5 H e
To specify the 1-35*“‘} lp.omin]_|1.35%¢ Lpod
A 04 02 -
taplrf']g ty\[;e, add S Feeding Direction -
g [ ] (1) Cathode is placed on the right, facing the direction where the tape is reeled out. m ©
(2) Device is placed in the embossed pocket with the mounting electrode down. N 2178%2 141‘ 5| 2,005
(3) 150 to 200mm leader tape is attached o the tip of the tape. |31 -
(4) 10 or more blank pockets are provided at both the beginning and the end of the tape.
(5) Itis possible to apply taping with the diode polarity reversed on demand (taping name VL).
Feeding Direction
O 00 00 O
L1
To specify the 2.0%01 E Vatoril 3000 pcs/reel
taping type add 401 4.0%1 Y g g0t 0 3.4 max Disc: Double-sided White Cardboard
? ¢1.5~0 2 ~ .
) - Core: Styrofoam
a suffix [VL] Nk \
TS . A I S Dl —
= I
S TR
Feeding Direction i l (
S

3000 pcs/reel

23 max

VR G 00 00 O 58000 med R
To specify the
taping type, add
a suffix [VR]

Feeding Direction
—_—

205 17.5%°% Hi05

00000000

VR | (802

2. 0.1
1.5%8" 49_*"_11 T 1200 1000 pesireel
To specify the [ ox0o-9ro0o0
taping type, add _
a suffix [VR] :ig s‘g D N2 2
2 \e i
10.! +0.1 &

Power Zener Surface-Mount Taping Specifications

Taping Name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity

Feeding Direction
—_—

VL T 6B bz

D)

To specify the 750 pcs/reel
taping type, 9150201 40001 8

add a suffix _— 2.00°01 f 5.64:01

[vi] (565606656550 0c0 E

IS5

255
205

\ [ 1

/
N—
N~

24.00

V R Feeding Direction $1.504025
_— RTYPE

LTYPE 16.00%01

040005 ||

QOO o<
To specify the 1080, 750 pcs/reel
8 e e
taping type, P Iy Label the Part No., Quantity,
add a suffix wu Lot No. and seal it on the reel
[VR] =
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4 Diodes

Application Note

m General Description

(1) Lead Forming
When forming leads, hold the lead wire on the main body's side so as
to prevent stress from being applied to the main body.

_— Hold
% Axial type
[ Q ] I 1
Bend
%’ Hold
|_<: il Frame type
Bend

(2) Mounting
To mount a frame-type diode on a heatsink, use its screw hole. Do not
fix its resin body as the silicon chip may get broken.

(3) Temperature Measurement
For an axial type diode, measure the temperature of the lead wire on
the main body side. The thermocouple to be used must be as thin as
possible (approximately ¢0.125mm).

(4) Temperature Rise Consideration
A diode’s temperature increases due to losses from forward current,
reverse current and reverse recovery time.
In normal use, losses are mainly attributable to forward current and
voltage. However, in high frequency circuits such as switching power
supplies, losses due to reverse recovery time also occurs. Moreover, in
diodes having large reverse currents like Schottky barrier diode losses
due to reverse current cannot be disregarded.
Forward loss tends to decrease at high temperatures. However,
reverse loss tends to increase at high temperatures. Therefore, it is
necessary to consider the ambient temperature when verifying
operation.

(5) Inrush current
In a capacitor-input type rectifier circuit, inrush current flows when the
power supply is switched on. The peak value of this inrush current
shall be set less than peak forward surge current Irsm (It can also be
obtained but set the minimum pulse width to 1 msec). The value of
IFSM is guaranteed for a single shot only. If the inrush current is
repeated within a short period of time, the derating has to be taken into
account.

(6) Peak value current
Considering normal use, limit of the peak value current must be set to
10 times of the average current IF (AV). If the peak value increases.
the diode's forward loss also increases. In this case, check the
temperature rise.

e Carefully study the mounting method when the usage environment is prone to
creeping discharge.

m Surface-Mount Diodes

G 300 —
=} [
2 240 2
: D
& 220 2
2 200

= \

S 180

3 160

(Part Number Type: SFP/SJP)

Soldering (common to flow and reflow)

i) Use rosin based flux. Never use acidic fluxes.

ii) To prevent a large thermal stress, preheat within 1 to 2 minutes at
150°C and solder within the usable range shown below.

0 10 20 30 40 50 60 70 80

Time (sec)

iii) When using a soldering iron, make use of the following references:
Temperature of soldering Iron Tip:

Lower than 300°C

(Power of the soldering

iron: 30W or lower)

The soldering tip must

be as thin as possible.

Soldering time: Less than 10 seconds

Copper Laminate Pattern when Mounting

Contact us if there is any unclear point.

SFP/SJP Series
(Unit : mm)
4.0t04.2
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Marking Guide

m Axial (A
|

MAo O

N

oo 0O

w Axial (E

MO

87

0)

-—Uu

0, E1)

Cathode band

Colo

r: White

(DPart Number (abbreviation)
The AMO1 is indicated as “M.”
(2)Class
Z:200V  None: 400V A: 600V
B: 800V C: 1000V
(3Manufacturing date
First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, D)
(#)Cathode band: Continuous band
Color of the band: White(Yellow for AUO2 series)

(DPart Number (abbreviation)
EMO1, EM2, EM1 are indicated as MO, M2
and M1, respectively.
(2Class
Z:200V None: 400V A: 600V
B: 800V C: 1000V F: 1500V
But EUO2A is indicated as A2 and EU2YX as Y.
(3Manufacturing date
First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, D)
(#®Manufacturing period
« First 10 days of month
e Middle 10 days of month
e+ | ast 10 days of month

k Axial (R1, R2, R3, R4)

RK44

9B e

—0
—0

—0

k TO-220F type

o

8512

FMU12S
i

~—0
~—0
~—0

Ul

|

(1-chip type)

O

0125

FMLG12
O—s —

~— 0O
~—0
~—0O

IR

180 I Diodes

(DPart Number: 2 set marking
(2Manufacturing date and period: 2 set marking
First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, D)
* First 10 days of month
*» Middle 10 days of month
ees | ast 10 days of month
(3Cathode band
White: For Power Supply and SBD
{ Yellow: For Medium speed
Red: For Fast and ultrafast
(DPart Number
(@Lot No.

First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, D)
Third letter: A—First 10 days of month
B—Middle 10 days of month
C—Last 10 days of month
(Input/output marking
Laser marking or White ink marking

Color of
the band:

(DPart Number
FMU-12S is indicated as “FMU12S.”
(@Polarity: Rectifier Symbol
(Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1to 9, O, N, D)
Third and fourth letters: Day
Laser marking or White ink marking

(DPart Number: Excluding last letter
FML-G12S is indicated as “FML-G12.”

(2)Last letter of Part Number

(3Polarity: Rectifier Symbol

@Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, D)
Third and fourth letters: Day

Laser marking or White ink marking

& TO-3PF, FM100 type

O
FML-328 |[~—[]
——ie— |—[]
7005 |«——1]
IRIN
(1-chip type)
e}
FMG-G3CS ~— [
——
1924 ~—[

I

m Surface-Mount

k. Surface-Mount

(]

Be4S —-—[
Ot T
A 6H-—0O

Il

i Surface-Mount (TO-220S)

E 29G
P
9C1

m SZ-10 Series

1=

0
0
0

(DPart Number: Full name

(2)Polarity: Rectifier Symbol

(Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, D)
Third and fourth letters: Day
Laser marking or White ink marking

(SFP)

(DPart Number: abbreviation
SFPB-64 is indicated as “C4”
(2Cathode band
(Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, D)

(D pack)

(DPart Number

(2)Polarity: Rectifier Symbol

(Lot No.
First letter: Lot code
Second letter: Year (Last digit of year)
Third letter: Month (A to M except )

(DPart Number

(2)Polarity: Rectifier Symbol

(Lot No.
First letter: Year (Last digit of year)
Second letter: Month (A to M except I)
Third letter: Week

(DPart Number

(Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1 to 9, O, N, and D)
Third letter: Day

m Silicon Varistors

Refer to P222

® Surface-Mount (SJP)

@

®

ZE18 I
6930

®

(DPart Number

(2Polarity: Rectifier Symbol

(3Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1to 9, O, N, and D)
Third and fourth letters: Day



I4-l Rectifier Diodes

e Surface-Mount

IF (AV) IFsm IR Ir(H) .
VR (A) (A) T Tei VF IF (uA) (uA) Ta | R | pass
W | e FECEED Part Number  ™"5op, (C) (C) (V) (&) [VA=Vem | Va=Vam | (C) | RthG-0) | (g
it heatsinks Single HalfSie Wave max max max (C/W)
0.9 | Surface-Mount (SFP) | SFPM-52 30 -40 to +150 1.00 1.0 10 50 | 100 20 0.072
200 1.0 | Surface-Mount (SFP) | SFPM-62 45 -40 to +150 0.98 1.0 10 50 | 100 20 0.072
1.0 | Surface-Mount (SJP) | SUIPM-D2* 30 -40 to +150 1.00 1.0 10 50 | 100 20 0.072
1.5 | Surface-Mount (SJP) | SUIPM-F2* 45 -40 to +150 1.00 1.5 10 50 | 100 20 0.072
0.9 | Surface-Mount (SFP) | SFPM-54 30 -40 to +150 1.00 1.0 10 50 | 100 20 0.072
455 1.0 | Surface-Mount (SFP) | SFPM-64 45 -40 to +150 0.98 1.0 10 50 | 100 20 0.072
1.0 | Surface-Mount (SJP) | SIPM-D4* 30 -40 to +150 1.00 1.0 10 50 | 100 20 0.072
2.0 | Surface-Mount (SJP) | SJIPM-H4 45 -40 to +150 1.05 2.0 10 50 | 100 20 0.072
*: Under Development
e Thru-hole
IF (AV) IFsm IR Ir(H) .
VRu (A) Package (A) Ti Tet Vr IF (uA) (LA) Ta | B | Mass
M v:lr:e;m:rpmeggs (Body Diame?:rj:.:lad Diameter) et tumber 5 SOk () e r%)x (A) | Va=Vem | Ve=Vau | () ?2/%\;})) 0
vith heaisinks ingle Half Sine Wate max max
T 1.0 Axial(¢R.7/¢0.78) EM 1Y 45 -40 to +150 0.97 1.0 10 50 | 100 17 0.3
1.7(3.0) Axial(¢6.5/¢1.4) RM 4Y 200 -40 to +150 0.95 3.0 10 50 | 100 8 1.2
1.0 Axial(¢R.4/¢0.6) AMO01Z 35 -40 to +150 0.98 1.0 10 50 | 100 22 0.13
1.0 Axial(¢R.7/¢0.6) EMO01Z 45 -40 to +150 0.97 1.0 10 50 | 100 20 0.2
1.0 Axial(¢gR.7/¢0.78) EM1Z 45 -40 to +150 0.97 1.0 10 50 | 100 17 0.3
1.0 Axial(¢p4.0/¢0.78) RM 1Z 50 -40 to +150 0.95 1.0 5 50 | 100 15 04
200 1.2 Axial(¢p4.0/¢0.98) RO 2z 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61
1.2 Axial(¢p4.0/¢0.98) RM 2Z 100 -40 to +150 0.91 1.5 10 50 | 100 12 0.6
1.5 Axial(¢@4.0/¢0.78) RM 10Z 120 -40 to +150 0.91 1.5 10 50 | 100 15 0.4
1.7(3.0) | Axial(g6.5/¢1.4) | RM4Z 200 -40 to +150 095| 30 10 50 | 100 8 1.2
10 | TO-220F(Center-tap) | FMM-22S, R 100 -40 to +150 1.10 5.0 10 100 100 4.0 2.1
10|  Axial(g2.4/¢0.6) | AMO1 35 -40 to +150 098] 1.0 10 50 | 100 22| 0.3
10|  Axial(g2.7/¢0.6) | EMO1 45 40 to +150 097 | 1.0 10 50 | 100 20 0.2
10| Axial(2.7/¢0.78) | EM1 45 -40 to +150 097 | 10 10 50 | 100 17 0.3
1.0 Axial(@4.0/¢0.78) RM 1 50 -40 to +150 0.95 1.0 5 50 | 100 15 0.4
12| Axial(@e.7/¢0.78) | EM2 80 40 to +150 092 | 12 10 50 | 100 17 03
400 1.2 Axial(¢4.0/¢0.98) RO 2 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61
1.2 Axial(¢p4.0/¢0.98) RM 2 100 -40 to +150 0.91 1.5 10 50 | 100 12 0.6
1.2 Axial(¢p4.0/¢0.78) RM 10 150 -40 to +150 0.91 1.5 10 50 | 100 15 0.4
2.5 Axial(¢gb.2/¢1.2) RM 3 150 -40 to +150 0.95 25 10 100 | 150 10 1.0
17(30) | Axial(g65/g1.4) | RM 4 200 40 t0 +150 095 | 3.0 10 50 | 100 8 1.2
10 | TO-220F(Center-tap) | FMM-24S, R 100 -40 to +150 1.10 5.0 10 100 | 100 4.0 2.1
1.0 Axial(¢R.4/¢0.6) AMO1A 35 -40 to +150 0.98 1.0 10 50 | 100 22 0.13
1.0 Axial(¢R.7/¢0.6) EMO1A 45 -40 to +150 0.97 1.0 10 50 | 100 20 0.2
1.0 Axial(¢gR.7/¢D.78) EM 1A 45 -40 to +150 0.97 1.0 10 50 | 100 17 0.3
1.0 Axial(¢p4.0/¢0.78) RM 1A 50 -40 to +150 0.95 1.0 5 50 | 100 15 04
1.2 Axial(¢R.7/¢0.78) EM 2A 80 -40 to +150 0.92 1.2 10 50 | 100 17 0.3
1.2 Axial(¢p4.0/¢0.98) RO 2A 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61
600 1.2 Axial(p4.0/¢0.78) RM 11A 100 -40 to +150 0.92 1.5 10 50 | 100 15 0.4
1.2 Axial(¢p4.0/¢0.98) RM 2A 100 -40 to +150 0.91 1.5 10 50 | 100 12 0.6
12 | Axial(@4.0/¢0.78) | RM 10A 150 -40 to +150 091 | 15 10 50 | 100 15 0.4
25| Axial(g6.2/@1.2) | RM3A 150 -40 to +150 095 | 25 10 100 | 100 10 1.0
1.7(3.0) | Axial(g6.5/¢1.4) | RM 4A 200 -40 to +150 095| 30 10 50 | 100 8 1.2
1.8(32) | Axial(g6.5/¢1.4) | RM 4AM 350 -40 to +150 092 | 35 10 50 | 100 8 1.2
10 | TO-220F(Center-tap) | FMM-26S, R 100 -40 to +150 1.10 5.0 10 100 100 4.0 2.1
08| Axial(@+.0/g0.78) | RM 1B 40 40 to +150 12| 1.0 5 50 | 100 15 0.4
10 | Axial(@2.7/¢0.78) | EM 1B 35 40 to +150 097 | 1.0 20 100 | 100 17 03
1.2 Axial(¢R.7/¢0.78) EM 2B 80 -40 to +150 0.92 1.2 10 50 | 100 17 0.3
1.2 Axial(¢p4.0/¢0.98) RO 2B 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61
800 1.2 Axial(¢p4.0/¢0.78) RM 11B 100 -40 to +150 0.92 1.5 10 50 | 100 15 0.4
1.2 Axial(¢p4.0/¢0.98) RM 2B 100 -40 to +150 0.91 1.5 10 50 | 100 12 0.6
1.2 Axial(¢p4.0/¢0.78) RM 10B 150 -40 to +150 0.91 1.5 10 50 | 100 15 0.4
2.5 Axial(¢gb.2/¢1.2) RM 3B 150 -40 to +150 0.95 2.5 10 100 | 150 10 1.0
17(30) | Axial(g6.5/@1.4) | RM 4B 150 -40 to +150 095 | 3.0 10 50 | 100 8 1.2
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4-1 Rectifier Diodes

IF (AV) IFsm IR IR(H) )
Vam (A) Package (A) T Tew Vr IF (uA) (LA) Ta | R0 | vass
)  |eesime Axial FEUINITE e (c) (¢c) (V) (A) [ VA=Vem | Va=Vem | (C) | RBth@-0) | (g
are for e poclits | (Body Diameter/Lead Diameter) Sings Haf e W max — — (‘C/w)
0.8 | Axial(¢4.0/¢0.78) | RM1C 40 -40 to +150 12| 1.0 5 50 | 100 15 0.4
1.0 Axial(¢R2.7/¢0.78) EM1C 35 -40 to +150 0.97 1.0 20 100 | 100 17 0.3
1.2 Axial(@4.0/¢0.98) RO 2C 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61
1000 1.2 Axial(@4.0/¢0.78) RM 11C 100 -40 to +150 0.92 1.5 10 50 | 100 15 0.4
1.2 Axial(@4.0/¢0.98) RM 2C 100 -40 to +150 0.91 1.5 10 50 | 100 12 0.6
2.0 Axial(¢gb.2/¢1.2) RM 3C 150 -40 to +150 0.95 2.5 10 100 | 150 10 1.0
1.7(3.0) | Axial(¢6.5/¢1.4) | RM 4C 150 -40 to +150 0.95 | 3.0 10 50 | 100 8 1.2
e Bridge
IF (AV) IFsm IR IrR(H) )
VA (A) (A) T Tetg VF IF (uA) wA) [ Ta | BGD | Mass
(V) Values in parentheses| Package Part Number 50Hz (°C) (°C) (V) (A) VR=VRM VR=VRM (°C) Rth(j-c) (g)
are for the products 9 ’ max (°C/W )
with heatsinks Single HalfSine Wave max max
60 4.0 RBV-40 RBV-406B*' 40 -40 to +150 0.62 2.0 2 55 150 5 4.25
15 4.0 RBV-40 RBV-401 80 -40 to +150 1.05 2.0 10 100 100 5.0 4.05
6.0 RBV-60 RBV-601 120 -40 to +150 1.00 3.0 10 100 100 3.0 6.45
4.0 RBV-40 RBV-402 80 -40 to +150 1.05 2.0 10 100 100 5.0 4.05
4.0 RBV-40 RBV-402L*2 80 -40 to +150 0.98 2.0 50 100 100 5.0 4.05
200 6.0 RBV-60 RBV-602L*3 100 -40 to +150 1.0 3.0 250 1000 100 3.0 6.45
6.0 RBV-60 RBV-602 120 -40 to +150 1.00 3.0 10 100 100 3.0 6.45
10 RBV-40 RBV-4102 80 -40 to +150 11 5.0 10 100 | 150(Tj) 2.0 4.05
400 4.0 RBV-40 RBV-404 80 -40 to +150 1.10 2.0 10 100 100 5.0 4.05
6.0 RBV-60 RBV-604 120 -40 to +150 1.05 3.0 10 100 100 3.0 6.45
4.0 RBV-40 RBV-406 80 -40 to +150 1.10 2.0 10 100 100 5.0 4.05
4.0 RBV-40 RBV-406H 120 -40 to +150 0.92 2.0 10 100 100 5.0 4.05
4.0 RBV-40 RBV-406M 120 -40 to +150 1.00 2.0 10 100 100 5.0 4.05
6.0 RBV-60 RBV-606 120 -40 to +150 1.05 3.0 10 100 100 3.0 6.45
6.0 RBV-60 RBV-606H 140 -40 to +150 1.05 3.0 10 200 100 3.0 6.45
600 10 RBV-40 RBV-4106M 120 -40 to +150 1.00 5.0 10 100 100 2.0 4.05
13 RBV-60 RBV-1306 80 -40 to +150 1.20 6.5 10 100 100 1.5 6.45
15 RBV-60 RBV-1506S 150 -40 to +150 1.10 7.5 10 200 100 1.5 6.45
15 RBV-60 RBV-1506J 150 -40 to +150 1.10 7.5 10 200 | 150(Tj) 1.5 6.45
15 RBV-60 RBV-1506 200 -40 to +150 1.05 7.5 50 200 100 1.5 6.45
25 RBV-60 RBV-2506 350 -40 to +150 1.05 | 125 50 200 100 1.5 6.45
e 4.0 RBV-40 RBV-408 100 -40 to +150 1.00 2.0 10 50 100 5.0 4.05
6.0 RBV-60 RBV-608 170 -40 to +150 0.95 3.0 10 100 100 3.0 6.45
1000 4.0 RBV-40 RBV-40C 100 -40 to +150 1.00 2.0 10 50 100 5.0 4.05
15 RBV-60 RBV-150C 200 -40 to +150 1.05 7.5 50 200 | 100(Tj) 1.5 6.45

*1: Schottky barrier diode

*2: Ultrafast recovery diode (trr=40ns)
*3: Ultrafast recovery diode (trr=50ns)
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I4-2 Fast Recovery Diodes

e Thru-hole
VA IF(%V) Package Part I(F:;n T | T | VPO (LRA) I(F;(z:)) Ta t&g I¥/IRp t(rur(s? i7re | RGN | pass
V) (et Al | Number | Sz | (0) | (€) | )| (&) [Va=Vaw | Ve=Vau| (C) (mA) (may | AthG-0) | ()
with heatsinks _|Body Diameter/Lead Diameter) Singe HaltSine Wave max max max (C/w)
12 | Axial(@7/g0.78) | EU2YX 25 | -4010+150 | 0.9 | 1.2 10 300 | 100| 0.2 | 10/10| 0.08 | 10/20 17| 03
15 | Axal(h0/g0.78) | RU2YX 30 | -40to+150 | 0.95 | 1.5 10 300 | 100| 02| 10/0] 0.08 | 10/20 15| 04
20 | Axiall@h.0/0.98) | RU3YX 50 | -40to+150 | 0.95 | 2.0 10 300 | 100] 02| 10/10] 0.08 | 10120 12| o6
too|__1535) | il 2ig12) | AUy 80 | -40to+150 | 0.97 | 3.5 10 300 | 100] 0.4 | 10/0] 0.18 | 10120 10] 10
2.0(35) | Axal(5g1d) | RU4Y 70 | -40to+150 | 13| 35 10 300 | 100] 0.4 | 10/0] 0.18 | 10120 8| 12
2.2(4.0) | Axial(65g14) | RU4YX 70 | -40to+150 | 1.3 | 35 10 300 | 100| 0.4 [100/100] 0.18 [100/200 8| 12
10 | TO-220F(Center-tap) | FMU-21S, R 40 | 40104150 | 15| 5.0 50 500 | 100| 0.4 [100/100] 0.18 [100/200 40| 2.1
10 | TO-220F2Pin | FMU-G2YXS 100 | -40t0+150 | 1.0 10 50 500 | 100 0.2 [100/100] 0.08 [100/200 42| 21
025 | Axiall@7/g06) | EUOIZ 15 | -40to+150 | 2.5 |0.25 10 150 | 100 0.4 | 1010] 0.18 | 1020 20| o2
025 | Axial(@.7/0.78) | EU1Z 15 | -40to+150 | 2.5 |0.25 10 150 | 100 0.4 | 1010] 0.18 | 1020 17| 03
05| Axal@d4/g06) | AUOIZ 15 | -40to+150 | 1.7 | 05 10 150 | 100 0.4 | 1010] 0.18 | 1020 22 | 0.13
06 | Mxall@7/078) | EH1Z 30 | -40to+150 | 1.35 | 0.6 10| 200]| 150] 4| 10/0] 13| 1020 17| 03
0.6 | Axal@0/078) | RH1Z 35| -40to+150 | 1.3 | 0.6 5 70 | 150] 4| 1010 13| 10¢20 15| 04
07 | Mal@7/p078) | ES1Z 30 | -40to+150 | 25| 0.8 10| 200 100] 15| 10/0] 06| 10/20 17| 03
200 07 | Adal@7/g06) | ESOIZ 30 | -40to+150 | 25| 0.8 10| 200 100] 15| 10/0] 06| 10/20 20| 02
0.8 | Axal(@4/g06) | AUC2Z 25 | -40t0+150 | 1.3 | 0.8 10| 250 | 100] 0.4 10/0] 0.18 | 10120 22| 0.13
1.0 | Axal@7/g06) | EU02Z 15 | -40to+150 | 1.4 | 1.0 10 300 | 100| 0.4 | 10/0] 0.18 | 10/20 20| 02
10 | Axal(@7/g078) | EU2Z 15| 40to+150 | 1.4 | 1.0 10 300 | 100] 0.4 | 10/10] 0.18 | 10120 17| o3
1.0 | Aial(h0/g0.78) | RU2Z 20 | 40104150 | 15| 1.0 10 300 | 100] 0.4 | 10/0] 0.18 | 10120 15| 04
15(35) | Axal(2/gl2) | RU30Z 80 | -40to+150 | 0.97 | 3.5 10 300 | 100] 0.4 | 10/0] 0.18 | 10120 10] 10
2.0(35) | Axal(¢s5ig14) | RU4Z 70 | -40to+150 | 13| 35 10 300 | 100] 0.4 | 10/0] 0.18 | 10120 8| 12
5.0 | TO-220F(Centertap) | FMU-125, R 30 | -40to+150 | 15| 25 50 500 | 100| 0.4 [100/100| 0.18 [100/200 40| 2.1
10 | TO-220F(Center-tap) | FMU-22S, R 40 | 40104150 | 15| 5.0 50 500 | 100 0.4 [100/100] 0.18 [100/200 40| 2.1
025 | Axal@7/g06) | EUO1 15 | -40t0+150 | 2.5 |0.25 10 150 | 100] 0.4 | 1010] 0.18 | 1020 20| o2
025 | Axial(@.7/¢0.78) | EU1 15 | -40t0+150 | 2.5 |0.25 10 150 | 100] 0.4 | 1010] 0.18 | 1020 17| o3
0.25 | Axial(gh0/g0.78) | RU1 15 | -40to+150 | 2.5 |0.25 10| 200 100] 0.4 10/0] 0.18 | 10120 15| 04
05| Axall@4/g06) | AUOT 15 | -40to+150 | 1.7 | 05 10 150 | 100 0.4 | 1010| 0.18 | 10220 22 | 0.13
0.6 | Axall@4/gs) | ASO1 20 | -4010+150 | 1.5 | 0.6 10 50 | 100] 1.5| 1010 0.6 | 1020 22 | 0.13
0.6 | Mxal(@7/0.78) | EH1 30 | -40to+150 | 1.35 | 0.6 10| 200 150] 4| 10/0] 1.3 | 10/20 17| 03
07 | Mal@7/p078) | EST 30 | -40to+150 | 25| 0.8 10| 200 100] 15| 10/0] 0.6 | 10/20 20| o2
07 | Axal@7/g08) | ESO1 30 | -40to+150 | 25| 0.8 10| 200 100] 15| 10/0] 06| 10/20 20| o2
0.8 | Axal@4/g06) | AU 25 | -40t0+150 | 1.3 | 0.8 10| 250 | 100] 0.4 10/0] 0.18 | 10/20 22 | 0.13
400 1.0 | Mxal@7/g06) | EUO2 15 | -40to+150 | 1.4 | 1.0 10 300 | 100] 0.4 | 10/0] 0.18 | 10/20 20| o2
1.0 | Axal@7/0.78) | EU2 15 | -40to+150 | 1.4 | 1.0 10 300 | 100] 0.4 | 10M0] 0.18 | 10120 17| 03
11| Aal(gh0/g0.78) | RU2M 20 | -40t0+150 | 1.2 | 1.1 10 300 | 100] 0.4 | 10/0] 0.18 | 10120 15| 04
15 | Axal(h0/g0.98) | RU3 20 | 40104150 | 15| 1.5 10| 400 | 100] 04| 10/0] 0.18 | 10120 12| o6
15 | Aial(gh0/g0.98) | RU3M 50 | -40to+150 | 1.4 | 1.5 10 350 | 100| 0.4 | 10/0] 0.18 | 10/20 12| 06
20 | Malg2g12) | RU30 200 | -40to+150 | 0.95 | 2.0 10 300 | 100] 0.4 [100/100] 0.18 [100/200 10] 10
3.0 | Axall@.2ig2) | RUST 150 | -40t0+150 | 1.2 | 3.0 50 500 | 100 100/100| 0.18 [100/200 10] 10
15(3.0) | Axal(g65@4) | RU4 50 | -40to+150 | 15| 3.0 10 300 | 100] 0.4 | 10/0] 0.18 | 10120 8| 12
2.0(35) | Axal(¢s5ig14) | RU4M 70 | -40to+150 | 13| 35 10 300 | 100 0.4 [100/100] 0.18 [100/200 8| 12
5.0 | TO-220F(Centertap) | FMU-14S, R 30 | -40to+150 | 15| 25 50 500 | 100| 0.4 [100/100| 0.18 [100/200 40| 2.1
10 | TO-220F (Center-tap) | FMU-248, R 40 | 40104150 | 15| 5.0 50 500 | 100 0.4 [100/100] 0.18 [100/200 40| 21
025 | Axal(@7/g06) | EUOIA 15 | -40t0+150 | 2.5 |0.25 10 150 | 100 0.4 | 1010] 0.18 | 1020 20| o2
025 | Axial(@7/¢0.78) | EUTA 15 | -40t0+150 | 2.5 |0.25 10 150 | 100 0.4 | 1010] 0.18 | 1020 17| o3
0.25 | Axial(gh0/g0.78) | RU1A 15 | -40to+150 | 2.5 |0.25 10| 200 100] 0.4 10/0] 0.18 | 10120 15| 04
05| Axal(@4/g06) | AUDIA 15 | -40to+150 | 1.7 | 05 10 150 | 100 0.4 | 1010| 0.18 | 1020 22 | 0.13
0.6 | Axal(ph0/g0.78) | RF 1A 15 | -40to+150 | 2.0 | 0.6 10| 200]| 100] 0.4 10/0] 0.18 | 10120 15| 04
600 0.6 | Axal@4/g06) | ASOIA 20 | -4010+150 | 1.5 | 0.6 10 50 | 100] 1.5| 1010 0.6 | 10220 22 | 0.13
06 | Mxal@7/0.78) | EH1A 30 | -40to+150 | 1.35 | 0.6 10| 200 150] 4| 10/0] 1.3 | 10/20 17| 03
0.6 | Axal@h0/g0.78) | RH1A 35| -40to+150 | 1.3 | 0.6 5 70 | 150] 4| 1010 13| 10220 15| 04
07 | Mal@7/078) | ES1A 30 | -40to+150 | 25| 0.8 10| 200]| 100] 15| 10/0] 06| 10/20 20| o2
07 | Adal@7/g06) | ESO1A 30 | -40to+150 | 25| 0.8 10| 200 100] 15| 10/0] 06| 10/20 20| o2
07 | Mxall@0078) | RS1A 30 | -40to+150 | 25| 0.8 10| 200 100] 15| 10/0] 06| 10/20 20| 0.4
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4-2 Fast Recovery Diodes

IF (AV) IFsm IR Ir(H) trr(D) trr(2) )

Vi (A) Package Part (A) T | Tee | VF T | uA) | @A [Ta| s) [1Hre | (us) [Tre | RGD | Mass
(v) |fdesnparentoses)  Axial Number [~ 50Hz | () | (0) | V) | (A) [Va=Vam [Va=Vam | (C) (mA) ma) | Bth(<) | (qg)
with heatsinks | B0dy Diameter/Lead Diameter) Single Halt Sine Wave max max max (c/w)

0.8 | Axal(@4/06) | AUG2A 25 | -40t0+150 | 13| 08 10 250 | 100| 0.4 | 10/10] 0.18 | 10/20 22 | 0.13

1.0 | Axal@76406) | EUO2A 15| -40t0+150 | 1.4 | 1.0 10 300 | 100| 0.4 | 10110 0.18 | 10/20 20| o2

1.0 | Axal@7/0.78) | EU2A 15| -40t0+150 | 1.4 | 1.0 10 300 | 100| 0.4 | 10110 0.18 | 10/20 17| o3

1.0 | Axal(gh0/0.78) | RU2 20 | -40t0+150 | 15| 1.0 10 300 | 100| 0.4 | 10110 0.18 | 10/20 15| 04

11| Axial(@h0/g0.78) | RU2AM 20 | -40to+150 | 1.2 1.1 10 300 | 100] 0.4 | 10/10] 0.18 | 1020 15| 04

15| Axial(@h0/0.98) | RU3A 20 | -40to+150 | 15| 15 10 400 | 100] 0.4 | 1010] 0.18 | 1020 12] o6

15| Axial(gh0/g0.78) | RU20A 50 | 40to+150 | 1.1] 15 10 350 | 100| 0.4 | 10/10] 0.18 | 10/20 15| 04

600 15| Axial(@h0/g0.98) | RU3AM 50 | 40to+150 | 1.1] 15 10 350 | 100| 0.4 | 10/10] 0.18 | 10/20 12] o6

20| Axal@.2¢12) | RUS30A 200 | -40t0+150 | 0.95 | 2.0 10 300 | 100 0.4 [100/100] 0.18 | 100/200 10] 10

3.0 | Axal(2/gl2) | RU3IA 150 | -40t0+150 | 1.2 | 3.0 50 500 | 100 0.4 [100/100| 0.18 | 100/200 10] 10

15(3.0) | Axal(65/g14) | RU4A 50 | 40to+150 | 1.5 | 3.0 10 300 | 100] 0.4 | 10/10] 0.18 | 10/20 8| 12

20(3.5) | Axal(@5/gl4) | RU4AM 70 | -40to+150 | 13| 35 10 300 | 100 0.4 [100/100] 0.18 | 100/200 8| 12

50 | TO220F2Pin | FMU-G16S 30 | 40to+150 | 1.25 | 5.0 50 500 | 100 0.4 [100/100| 0.18 | 100/200 40| 21

5.0 | TO-220F(Center-tap) | FMU-16S, R 30 | 40to+150 | 15| 25 50 500 | 100 0.4 [100/100| 0.18 | 100/200 40| 21

10 | TO-220F(Center-tap) | FMU-268, R 40 | -40t0+150 | 15 5.0 50 500 | 100| 0.4 [100/100| 0.18 | 100/200 40| 21

10 | TO-220F2Pin | FMU-G26S 40 | -40to+150 | 1.35| 10 50 500 | 100| 0.4 [100/100| 0.18 | 100/200 40| 21

025 | Axial(@h0/0.78) | RU1B 15| -40t0+150 | 2.5 |0.25 10 200 | 100| 0.4 | 10/10] 0.18 | 10220 15| 04

0.6 | Axal(@h040.78) | RF1B 15| -40to+150 | 20| 0.6 10 200 | 100| 0.4 | 10/10[ 0.18 | 10220 15| 04

0.6 | Axial@00.78) | RH1B 35| -40t0+150 | 13| 06 5 70 | 150] 4| 1om0] 13| 1020 15| 04

800 0.7 | Axial(@h00.78) | RS1B 30 | -40t0+150 | 25| 058 10 200 | 100| 15| 10/10] 06| 10220 20| 04

1.0 | Axal(gh0/0.78) | RU2B 20 | -40t0+150 | 15| 1.0 10 300 | 100| 0.4 | 10/10] 0.18 | 10220 15| 04

11| Axal(gt0/0.98) | RU3B 20 | -40t0+150 | 15| 1.0 10 400 | 100| 0.4 | 10/0] 0.18 | 10220 12| 06

15(3.0) | Axal(s5ig14) | RU4B 50 | -40t0+150 | 1.6 | 3.0 10 500 | 100| 0.4 | 10/10] 0.18 | 10220 8| 12

0.2 | Axall@h04078) | RUIC 15 | -40to+150 | 3.0 |0.25 10 200 | 100| 0.4 | 10/10] 0.18 | 10220 15| 04

0.6 | Axal(@.000.78) | RH1C 35| -40to+150 | 13| 06 5 70 | 150 4| 10m0[ 1.3 1020 15| 04

1000 0.8 | Axial(@0/0.78) | RU2C 20 | -40t0+150 | 15| 1.0 10 300 | 100| 0.4 | 10/10| 0.18 | 10/20 15| 04

15 | Axial(gh0/g0.98) | RUSC 20 | -40to+150 | 25| 15 10 400 | 100 0.4 | 1010] 0.18 | 10/20 12] o6

15(25) | Axal(gs5/g14) | RU4C 50 | 40to+150 | 1.6 | 3.0 50 500 | 100 0.4 [100/100] 0.18 | 100/200 8| 12

1.0 | Axial(gh0/g0.98) | RH2D 60 | 40to+150 | 1.0 | 1.0 10 500 | 100] 4| 1010 1.3 | 100/200 12] o6

1300 1.2(1.5) | Axial(65/@.4) | RU4D 50 | 40to+150 | 1.8 | 1.5 50 500 | 100| 0.4 [500/500| 0.18 [500/1000 8| 12

15(2.5) | Axial(gs5/g14) | RU4DS 50 | -40t0+150 | 1.8 | 3.0 50 500 | 100| 0.4 [500/500| 0.18 |500/1000 8| 12

0.5 | Axal(@7/06) | ESOIF 20 | -40t0+150 | 2.0 05 10 200 | 100] 1.5 | 1010 0.6 | 1020 20| 02

0.5 | Axal(@7/0.78) | ES1F 20 | -40t0+150 | 2.0 05 10 200 | 100] 1.5 | 1010] 0.6 | 1020 17| 03

0.8 | Axial(@.000.78) | RH 10F 60 | 40to+150 | 1.0 | 1.0 10 500 | 100] 4| 1010 1.3 | 100/200 15| 04

1.0 | Axial(g4.0/0.98) | RH2F 60 | -40to+150 | 1.0 | 1.0 10 500 | 100] 4| 10/10] 1.3 | 100/200 12| o6

20 | Axal(.2g12) | RS3FS 50 | -40t0+150 | 1.1 | 3.0 50 500 | 100| 2 [100100{ 0.8 | 100/200 10| 1.0

20| Axal(5.2g12) | RP3F 50 | -40t0+150 | 1.7 | 2.0 50 500 | 100| 0.7 [500/500] 0.3 500/1000 0] 10

25| Axal.2g12) | RHF 50 | -40to+150 | 1.3 | 25 50 500 | 100| 4 [100100] 1.3 | 100/200 0] 10

1500 |__1525) | A5 e) | R 4FS 50 | -4010+150 | 1.5 | 3.0 50 500 | 100| 1 [100100] 0.4 | 100/200 8| 12

25 | Axal@.5g14) | RH4F 50 | -40t0+150 | 15| 25 10 350 | 100| 4 [100/100] 1.3 | 100/200 8| 12

50 | TO220F2Pin | FMQ-GIFS 50 | -40t0+150 | 50| 5.0 50 500 | 150| 0.7 [500/500| 0.3 500/1000 40| 21

10 | TO-220F2Pin | FMQ-G2FS 50 | -40t0+150 | 2.8 | 10 50 500 | 150(T)| 0.5 [500/500] 0.2 500/1000 40| 21

10 | TO-220F2Pin | FMU-GEFS 50 | -40to+150 | 1.6 10 50 | 6000 |150(T)| 0.6 |500/500] 0.25 [500/1000 40| 21

10 | TO-220F2Pin | FMQ-G2FLS 50 | -40to+150 | 1.8 10 50 500 | 150(T)| 1.2 [500/500] 0.4 [500/1000 40| 21

10 | TO-220F2Pin | FMQ-G2FMS 50 | -40to+150 | 2.4 | 10 50 500 | 150| 0.5 [500/500| 0.25 |500/1000 40| 21

10 |  TO-BPF2Pin | FMQ-GSFMS 50 | -40to+150 | 2.4 | 10 50 500 | 100| 0.5 [500/500| 0.2 5001000 2| 65

1600 25| Axal@.2g12) | RH3G 50 | 40to+150 | 1.3 | 25 50 500 | 100] 4 [100/100] 1.3 | 100/200 10] 10

1700 10 | TO-3PF2Pin | FMQ-G5GS 50 | -40to+150 | 2.7 | 10| 100 500 | 100 0.5 [500/500| 0.2 [500/1000 2| 65

1500 80| TO3PF2Pn | FMP-GSHS 50 | 40to+150 | 20| 8 25 250 | 100| 1.0 [500/500 0.4 [500/1000 2| 65

10 |  TO-BPF2Pin | FMR-GSHS 50 | 40to+150 | 1.6 | 10 20 200 | 100| 1.8 [500/500 0.7 [500/1000 2| 65

2000 0.2 | Axal@.040.78) | RC2 20 | -40t0+150 | 2.0 | 0.2 10 300 | 100 4.0 | 1010 1.3 | 1020 15| 0.4
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I4-3 Ultrafast Recovery Diodes

e Surface-Mount

t

IF (AV) IFsm IR Ir(H) trrD trr2
VAm (A) Part (A T [ Tag | YF [ | wA) | (mA) [ Ta | (ns) [ IFIre | (ns) [ Ie/lRe | Rth(-l) | Mass
(V) |V nparentees Package Number | 50Hz | (C) | (C) | (V) | (A) [Va=Vaw | Va=Vam | (<C) (mA) mA) | ccw) | (g)
it healsinks Singe Hal Sne Wave I max max
0.9 | Surface-Mount (SFP) | SFPL-52 25 | -40t0+150 | 0.98 | 1.0 10 1 |150T)| 50 |100/100| 35 |100/200 20 | 0.072
1.0 | Surface-Mount (SFP) | SFPL-62 25 | -40to+150 | 0.98 | 2.0 10 1 |[150m)| 50 [100/100] 35 [100/200 20 | 0.072
1.0 | Surface-Mount (SUP) | SJPL-D2" 25 | -40t0+150 | 0.98 | 2.0 10 1| 150/ 50 [100/100] 35 [100/200 20 | 0.072
2.0 | Surface-Mount (SFP) | SJPL-H2 25 | -40t0+150 | 0.98 | 2.0 50 0.2 | 150/ 50 |100/100] 35 |100/200 20 | 0.072
200 1.5 | Surface-Mount (SUP) | SFPX-62 30 | -40t0+150 | 0.98 | 15 10 2 [150m)| 30 |100/100] 25 [100/200 20 | 0.072
1.5 | Surface-Mount (SUP) | SJPX-F2 30 | -40to+150 | 0.98 | 15 10 2| 150] 30 [100/100] 25 [100/200 20 [ 0.072
3.0 | Surface-Mount (D pack) | SPX-G32S 50 | -40t0+150 | 0.98 | 3.0 50 10 | 100 30 [100/100] 25 [100/200 5.0 | 0.41
6.0 | Suface-ownt [ peckCenteap | SPX-625 80 | -40t0+150 | 0.98 | 3.0 50 10 | 100 30 [100/100] 25 [100/200 5.0 | 0.41
10.0 | Surface-Mount (T02208) | MPL-1028 65 | -40to+150 | 0.98 | 5.0 100 0.2 | 150] 40 [100/100] 30 |100/200 25| 14
20.0 | Suraue ot (T02208)Centertap | MP2-2025 110 | -40t0+150 | 0.98 | 10.0| 200 0.4 | 150| 50 |100/100| 35 |100/200 25| 14
2.0 | Surface-Mount (SFP) | SFPX-63 20 | -40t0 +150 13] 2 50 3| 150/ 30 [100/100] 25 |100/200 20 | 0.072
300 2.0 | Surface-Mount (SJP) | SJPX-H3 20 | -40to +150 13| 2 50 3| 150/ 30 [100/100] 25 |100/200 20 | 0.072
10.0 | SurfaeMount 02208 Centertap | MPX-2103 65 | -40to+150 13| 5.0 50 15 |[150m)| 30 [100/100] 25 [100/200 25| 14
1.0 | Surface-Mount(SFP) | SFPL-64 25 | -40t0 +150 13| 1.0 10| 005 | 150 50 [100/00] 30 [100/200 20 | 0.072
400 1.5 | Surface-Mount(SJP) | SJPL-F4 25 | -40t0 +150 13| 1.0 10 | 0.05 | 150/ 50 |100/100| 30 |100/200 20 | 0.072
10.0 |Surface-Mount(TO263)| MPXA-1104S 100 | -40to +150 1.5 | 10.0 100 30 |150T)| 25 |500/500] - - 25| 1.04
1.0 | Surface-Mount(SFP) | SFPX-66 20 | -40t0+150 | 1.35| 1.0 10 3 |150m)| 30 |100/100] 20 [100/200 20 | 0.072
2.0 | Surface-Mount (SJP) | SJPX-H6 20 | -40to +150 15| 20 10 3| 150| 30 |100/100] 20 [100/200 20 | 0.072
600 3.0 | Surface-Mount (T0263) | MPL-1036S 50 | -40to+150 | 1.75| 3.0 50 0.1 [150m)| 50 [100/100] - - 25| 1.04
10.0 | Surface-Mount (T0263) | MPXA-1106S 100 | -40t0+150 | 1.98 | 10.0 100 30 |150m)| 28 |500/500] - - 25| 1.04
30.0 | Surface-Mount(T02208) | MP3-306 180 | -40t0 +150 1.7 | 30.0 100 0.5 | 150(T)| 150 [500/500] 70 |500/1000 20| 14
*: Under Developmen
e Thru-hole
IF (AV) IFsm IR IR(H) trr) trr
VAm (A) Package Part (A) T | Tsg | YF [0F | WA | (mA) [ Ta | (ns) [ IFre | (ns) | IFiRe | Rth(i-l) | Mass
) e oy | TP [ BOHz | (C) | (C) | O | () [VaVew [ VeV ]| () (mA) (mA) | (CW) | (9)
with heatsinks ly Diameter/Lead Diameter) Single Half Sing Wave max max max
1.0 | Axal(@4/g06) | AGOTY 25 | -40t0 +150 12| 1.0 100 0.5 | 100/ 100 |100/100| 50 |100/200 22| 0.13
1.0 | Axal(@7/¢06) | EGOTY 30 | -40to0+150 12| 1.0 100 0.5 | 100/ 100 |100/100| 50 |100/200 20| 02
o 11| Axial(@.7/0.78) | EG 1Y 30 | -40t0+150 12| 1.1 100 0.5 | 100/ 100 |100/100| 50 |100/200 17| 03
15 | Axial(4.0/90.78) | RG10Y 50 | -40t0+150 11| 15| 500 2.5 | 100/ 100 |100/100] 50 |100/200 15| 04
15 | Axial(4.0/90.98) | RG2Y 50 | -40to +150 11| 15 500 2.5 | 100/ 100 |100/100| 50 |100/200 12| 06
2.0(3.5) | Axial(@5/@4) | RG4Y 100 | -401to +150 13| 35| 1000 5| 100/ 100 [100/100| 50 |100/200 8| 12
0.7 | Axial(@4/g0.6) | AGO1Z 15 | -401t0 +150 18| 07 100 0.5 | 100/ 100 |100/100| 50 |100/200 22 | 0.13
0.7 | Axial(@7/906) | EGO1Z 15 | -4010 +150 19| 07 50 0.3 | 100/ 100 |100/100] 50 |100/200 20| o2
0.8 | Axial(®7/¢0.78) | EG1Z 15 | -4010 +150 17| 0.8 50 0.3 | 100/ 100 |100/100| 50 |100/200 17| 03
1.0 | Axal(@4/g06) | ALOIZ 25 | -40t0+150 | 0.98 | 1.0 100 0.5 | 100| 50 |100/100| 35 |100/200 22 | 0.13
1.0 | Axal(@7/¢06) | ENO1Z 50 | -40to+150 | 0.92 | 1.0 10 2 | 150(T)| 100 |100/100| 50 |100/200 20| 02
12| Axial(4.0/90.78) | RG 10Z 50 | -40t0+150 15| 12| 500 2.5 | 100/ 100 |100/100] 50 |100/200 15| 04
12| Axial(4.0/9098) | RG2Z 50 | -40to+150 15| 15 500 2.5 | 100/ 100 |100/100| 50 |100/200 12| 06
15 | Axial(@7/¢0.78) | EL1Z 20 | -40t0+150 | 0.98 | 1.5 100 0.5 | 100/ 100 |100/100| 50 |100/200 17| 03
15| Axal(@7/¢06) | EL02Z 25 | -40t0+150 | 0.98 | 1.5 50 0.1 | 100| 40 |100/100| 30 |100/200 20| 02
15 | Axial(g4.0/90.78) | AN 1Z 60 | -40to+150 | 0.92 | 15 20 3 | 150)| 100 |100/100] 50 |100/200 15| 04
2.0 | Axial(@.0/g0.78) | RX10Z 30 | -40t0+150 | 0.98 | 2.0 50 3 | 150(T)| 30 |100/100| 25 |100/200 15| 04
2.0 | Axial(@h.0/g0.78) | RL10Z 30 | -40t0+150 | 0.98 | 2.0 50 0.1 | 100| 50 |100/100| 35 |100/200 15| 04
200 2.0 | Axial(@.0/g0.98) | RL2Z 30 | -40to+150 | 0.98 | 2.0 100 0.5 | 100| 50 |100/100| 35 |100/200 12| 06
2.0 | Axial(@.0/g0.98) | RN2Z 70 | -40to+150 | 092 | 2.0 50 4 | 150m)| 100 |100/100] 50 |100/200 12| 06
3.0 | Axial(52/¢g12) | RX3Z 80 | -40to+150 | 0.98 | 3.0 50 10 | 100| 30 [100/100| 25 |100/200 10| 1.0
3.0 | Axial(62/¢12) | RN3Z 80 | -40to+150 | 0.92 | 3.0 50 6 | 150(T)| 100 |100/100| 50 |100/200 10| 06
1.0(3.0) | Axial(65/¢g14) | RG4ZS 80 | -40to+150 17| 30| 1000 5| 100| 100 |100/100| 50 |100/200 8| 12
35| Axal(2/gt2) | RL3Z 80 | -40to+150 | 0.95| 35 50 0.2 | 100| 50 |100/100] 35 |100/200 10| 1.0
35 | Axial(65/gt4) | RLAZ 80 | -40to+150 | 0.95 | 3.5 150 0.5 | 100| 50 |100/100| 35 |100/200 8| 12
35 | Axial(65/gt4) | RN4Z 120 | -40to+150 | 0.92 | 3.5 50 6 | 150(T)| 100 |100/100| 50 |100/200 8| 12
5.0 | TO-220F(Center-tap) | FML-12S 35| -40to+150 | 0.98 | 2.5 150 0.5 | 100| 40 |100/100| 30 |100/200 40| 2.1
5.0 | TO-220F(Center-tap) | FMG-12S, R 35 | -40t0+150 18| 25| 500 1.5 | 100 100 [100/100| 50 |100/200 40| 2.1
5.0 | TO-220F(Center-tap) | FMX-12S 35| -40t0+150 | 0.98 | 2.5 50 10 | 100| 30 |[100/100| 25 |100/200 40| 2.1
5.0 | TO-220F2Pin | FMP-G128 65| -40to+150 | 1.15| 5.0 50 0.5 | 100| 150 |100/100| 70 |100/200 40| 2.1
5.0 | TO-220F2Pin | FML-G12S 65| -40to+150 | 0.98 | 50| 250 1| 100| 40 [100/100| 30 |100/200 40| 2.1
5.0 | TO-220F2Pin | FMX-G12S 65| -40to+150 | 0.98 | 5.0 100 20 | 100| 30 |100/100] 25 |100/200 40| 2.1
5.0 | TO-220F2Pin | FMN-G12S 100 | -40to+150 | 0.92 | 5.0 100 10 | 150| 100 [100/100| 50 |100/200 40| 2.1
10.0 | TO-220F (Center-tap) | FMXA-21028T 100 | -40to +150 12| 50 100 20 | 150(T)| 25 |500/500] — | — 40| 2.1
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4-3 Ultrafast Recovery Diodes

IF (AV) IFsm IR IR(H) trrD trr2
VAM (A) Package Part A T | Tee | YF [ 0F | wA) | (mA) [ Ta | (ns) [ IFire | (ns) [ IFlre | Rth(-l) | Mass
V) oo | gy Axal Number | 50Hz | (C) | (C) | V) | (A) [Va=Vaw | Va=Vam | (C) (mA) (mA) | cw) | (@
it hoatsinks y Diameter/Lead Diameter) Singe Half Sine Wave max max max
10.0 | TO-220F(Center-tap) | FMXB-2102 150 | -40t0+150 | 0.98 | 10.0| 200 50 |150T)| 30 [500/500] 25 |500/1000 40| 241
10.0 | TO-220F(Center-tap) | FML-22S 65| -40to+150 | 098 | 50| 250 1] 100| 40 1001100 30 |100/200 40| 21
10.0 | TO-220F(Center-tap) | FMG-22S, R 65| -40t0+150 | 1.8 | 50| 500 1.5 | 100 100 |100100| 50 |100/200 40| 2.1
10.0 | TO-220F(Center-tap) | FMX-225 65| -40to+150 | 0.98 | 50| 100 20 | 100 30 [100/100| 25 |100/200 40| 2.1
200 10.0 | TO-220F2Pin | FML-G22S 150 | -4010+150 | 0.98 | 10.0| 500 2| 100 40 |500/500| 30 |500/1000 40| 2.1
10.0 | TO-220F2Pin | FMX-G22S 150 | -40t0+150 | 0.98 | 10.0| 200 50 | 100 30 |500/500| 25 |500/1000 40| 21
15.0 | TO-220F(Center-tap) | FMX-225L 100 | -40t0+150 | 0.98 | 75| 150 30| 100 30 |500/500| 25 |500/1000 40| 2.1
200 | TO220F2Pin | FM2-2202 110 | -40t0+150 | 0.98 | 10.0| 200 400 | 150(T)| 50 [100/100| 35 |100/200 40| 21
200 |  TO-220F2Pin | FMXA-22028 100 | -40t0+150 | 1.2 10.0| 100 30| 150 25 |500/500 — | — 40| 21
5.0 | TO-220F(Center-tap) | FMG-138, R 35| -40t0+150 | 1.8 | 25| 500 15| 100| 100 |100/100| 50 |100/200 40| 21
5.0 | TO-220F(Center-tap) | FML-135 40 | -40t0+150 | 1.3 | 25 50 0.1 | 100/ 50 [100/100| 35 |100/200 40| 21
50| TO220F2Pin | FML-G13S 70 | -40t0+150 | 13| 50| 100 02| 100/ 50 [100/100| 35 |100/200 40| 241
10.0 | TO-220F(Center-tap) | FMG-235, R 65| -40to+150 | 1.8 | 50| 500 1.5 | 100 100 |1001100| 50 |100/200 40| 21
300 10.0 | TO-220F(Center-tap) | FML-23S 70 | -40t0+150 | 13| 50| 100 0.5 | 100/ 50 [100/100| 35 |100/200 40| 21
10.0 | TO-220F(Center-tap) | FMX-238 65| -40t0+150 | 1.3 | 5.0 50 15 | 150| 30 |1001100| 25 |100/200 40| 21
15.0 | TO-220F(Center-tap) | FMXA-21538 75| -40to+150 | 13| 7.5 75 23 | 150(T)| 25 |5005500| — | — 40| 21
20.0 | TO-220F(Center-tap) | FMX-2203 100 | -40t0+150 | 1.3 |10.0] 100 30| 150 30 |500/500] 25 |500/1000 40| 21
20.0 | TO-220F(Center-tap) | FMXA-2203S 100 | -40t0+150 | 1.3 |10.0] 100 30 | 150| 25 |s00/500] — | — 40| 21
20.0 | TO-3PF(Center-tap) | FMXA-4203S 100 | -40t0+150 | 1.3 |10.0| 100 30 | 150(T)| 25 |500/500] — | — 20| 65
07| Axal(@4/g06) | AGOT 15 | -40to+150 | 1.8 | 07| 100 0.5 | 100/ 100 [100/100| 50 |100/200 22 | 0.13
07| Axal(@7/906) | EGO1 15 | -40to+150 | 2.0 | 07 50 0.3 | 100/ 100 [100/100| 50 |100/200 20| 02
08| AMxal@7/g0.78) | EG1 15 | -40to+150 | 1.8 | 08 50 0.3 | 100/ 100 [100/100| 50 |100/200 17| 03
1.0 | Axal(@4/g06) | ALOT 20 | -40t0+150 | 1.4 | 1.0 10 0.5 | 150(T)| 50 [100/100| 35 |100/200 22| 013
1.2 | Axial(@h0/0.78) | RG10 50 | -40t0+150 | 1.8 | 15| 500 25| 100/ 100 [100/100| 50 |100/200 15| 04
12 | Axal(gh0/0.98) | RG2 50 | -40t0+150 | 1.8 | 15| 500 25| 100/ 100 [100/100| 50 |100/200 12| 06
15 | Axial(®7/¢0.78) | EL1 20 | -40to+150 | 13| 15 10| 0.05| 100| 100 |100/100| 50 |100/200 17| 03
20| Axal(@0/g0.98) | RL2 40 | 40t0+150 | 1.3 | 20 10 0.1 |150)| 50 [1001100| 35 |100/200 12| 06
1.0(3.0) | Axiall65/¢14) | RG4S 80 | -40t0+150 | 1.8 | 30| 500 25| 100/ 100 [100/100| 50 |100/200 8| 12
400 35| Adal(@2/¢2) | AL3 80 | -40t0+150 | 13| 35| 100 0.2 | 150T)| 50 [100/100| 35 |100/200 10| 1.0
5.0 | TO-220F(Center-tap) | FMG-14S, R 35| -40t0+150 | 2.0 | 25| 500 1.5 | 100 100 |100100] 50 [100/200 40| 21
5.0 | TO-220F(Center-tap) | FML-14S 40 | 40104150 | 1.3 | 25 50 01| 100/ 50 |[100/100| 35 |100/200 40| 2.1
50| TO220F2Pin | FMXA-1054S 50 | -40t0+150 | 1.5 | 5.0 50 15 | 150| 20 |500/500] — | — 40| 2.1
50| TO220F2Pin | FMX-G14S 70 | -40to+150 | 1.3 | 5.0 50 15| 150 30 |100/100| 25 [100/200 40| 21
50| TO220F2Pin | FML-G14S 70 | -40t0+150 | 13| 50| 100 0.2 | 100/ 50 [100/100| 35 |100/200 40| 21
50| TO220F2Pin | FMN-G14S 70 | -40to+150 | 1.0 5.0 50 10 | 150)| 100 |100/100| 50 [100/200 40| 21
8.0 | TO-220F(Center-tap) | FMG-24S, R 65| -40t0+150 | 20| 50| 500 25| 100/ 100 [100/100| 50 |100/200 40| 241
10.0 | TO-220F(Center-tap) | FML-24S 70 | -40t0+150 | 13| 50| 100 0.2 | 100/ 50 [100/100| 35 |100/200 40| 21
10.0 | TO-220F2Pin | FMXA-1104S 100 | -40t0+150 | 1.5 |10.0] 100 30 |150m)| 25 5005500 — | — 40| 21
16.0 | TO-220F(Center-tap) | FMXJ-2146S 100 | -40t0+150 | 1.4 | 80| 100 20 | 150(m)| 18 |5005500| — | — 40| 2.1
05| Axal(@7/0.6) | EGOIA 10 | -40to+150 | 2.0 | 05| 100 0.5 | 100/ 100 [100/100| 50 |100/200 20 | 02
05| Axal@4/g0.6) | AGOTA 15 | -40to+150 | 1.8 | 05| 100 0.5 | 100/ 100 [100/100| 50 |100/200 22| 013
06| Axal(@7/g0.78) | EG1A 10 | -40to+150 | 2.0 | 06| 100 0.5 | 100/ 100 [100/100| 50 |100/200 17| 03
1.0 | Axal(h.0/0.78) | RG10A 50 | -40t0+150 | 2.0 | 1.0| 500 25| 100/ 100 [100/100| 50 |100/200 15| 04
1.0 | Axial(@h.0/0.98) | RG2A 50 | -40t0+150 | 20| 1.0| 500 25| 100/ 100 [100/100| 50 |100/200 12| 06
1.2 | Axial(gh0/0.98) | RD 2A 30 | -40to+150 | 155 | 1.2 50 0.1 |150)| 50 [1001100| 35 |100/200 12| 06
600 20| Axal2/g2) | RL3A 60 | -40to+150 | 1.7 | 3.0 50 0.2 |150T)| 50 [100/100| 35 |100/200 10| 1.0
3.0 | T0-220F(Two elements) | FMC-26U 50 | -40t0+150 | 2.0 | 3.0| 500 3 |150)| 70 |500/500| 35 |500/1000 40| 21
30| Axal@5/gld) | RL4A 80 | -40to+150 | 15| 3.0 50 0.1 |150(M)| 50 |500/500| 35 |500/1000 8| 12
40| TO220F2Pin | FMG-G26S 50 | -40t0+150 | 25| 40| 500 3| 100| 100 |1001100| 50 |100/200 40| 21
50| TO220F2Pin | FMX-G16S 50 | -40t0+150 | 15| 5.0 50 15 | 150 30 |100/100| 25 [100/200 40| 21
50| TO220F2Pin | FML-G16S 50 | -40t0+150 | 15| 50| 100 0.5 | 100/ 50 [500/500| 35 |500/1000 40| 21
50| TO220F2Pin | FMN-G16S 50 | -40t0+150 | 1.2 | 5.0 50 10 | 150(m)| 100 |100/100| 50 [100/200 40| 21
6.0 | TO-220F(Center-tap) | FMG-268, R 50 | -40t0+150 | 22| 30| 500 3| 100| 100 |100/100| 50 [100/200 40| 21
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4-3 Ultrafast Recovery Diodes

IFsm IR Ir(H) trr(D trr2)
Vam | IF (AV) Package Part (A) T | T | YF [ F | (A | (mA) [ Ta | (ns) [ IFRe | (ns) [ IFiRe | Rth(-l) | Mass
) (A) Axial Number | 50Hz | (C) | ¢C) | ) | (A) |Va=Vem | VR=Vrm | (C) (mA) (mA) | (CW) | (g)
(Body Diameter/Lead Diameter) Single Halt Sng Wave max T T

10.0 |  TO-220F2Pin | FMX-G26S 100 | -40t0+150 | 1.5 10.0| 100 20 | 150| 30 [100/100] 25 |100/200 40| 2.1

10.0 |  TO-220F2Pin | FMD-G26S 100 | -40t0+150 | 1.7 |10.0| 100 0.3 | 100| 50 |500/5500] 30 |500/1000 40| 21

000 10.0 | TO-220F2Pin | FMXA-1106S 100 | -40t0+150 | 1.98 |10.0| 100 30 | 150T)| 28 |s5005500] — | — 40| 241
1.02.0) | Axial(5/¢14) | RG4AS 50 | -40to+150 | 20| 20| 500 25| 100 100 [100/100] 50 [100/200 8| 12

6.0 |TO-220F(Two elements)| FMC-28U 50 | -40t0+150 | 3.0| 3.0| 100 0.5 | 150T)| 70 |s00/500] 35 |500/1000 40| 2.1

800 6.0 | TO-220F2Pin | FMC-G28S 50 | -40to+150 | 3.0 | 3.0| 100 1| 150m)| 70 |500/500| 35 |500/1000 40| 241
50| TO-220F2Pin | FMC-G28SL 60 | -40t0+150 | 3.0| 3.0| 200 2 | 150T)) 70 |500/500 35 |500/1000 40| 21

02| Axal@4/g06) | APOIC 5| 40to+150 | 4.0 | 40| 100 0.5 | 100| 200 [100/100| 80 |100/200 22| 013

02| Axal@®7/g06) | EPOIC 5| 40to+150 | 4.0 | 4.0 5| 005 100 200 [100/100] 80 |100/200 20| 02

04| Mxal@®7/¢06) | RU1P 10 | 40to+150 | 4.0 | 4.0 5| 005 100 100 [100/100| 50 |100/200 15| 04

1000 05| Axal@0/g0.78) | EGOIC 10 | 40to+150 | 3.3 | 3.3 50 0.5 | 100| 100 [100/100] 50 [100/200 20| 02
0.7 | Axial(40/@0.78) | RG1C 10 | -40to+150 | 3.3 | 3.3 20| 0.25 | 100/ 100 [100/100| 50 |100/200 15| 04

40| TO-220F2Pin | FMG-G2CS 30 | -40to+150 | 4.0 | 4.0 50 0.3 | 100| 100 |500/500| 50 |50011000 40| 21

1.02.0) | Axal@5/g14) | RG4C 60 | -40t0+150 | 3.0| 30| 500 25| 100 100 |500/500| 50 |500/1000 8| 12

1200 3.0 | T0:220F2Pin{Two clements) | FMC-26UA 50 | -40to+150 | 4.0 | 40| 500 3 |150)| 70 |500/500| 35 |50011000 40| 241
1600 3.0 | T0:220F2Pin{Two elements) | FMC-28UA 50 | -40to+150 | 6.0 | 6.0 100 0.5 |150m)| 70 |500/5500| 35 | 50011000 40| 21
2000 01| Axial(g40/g0.78) | RP 1H 5| -40t0+150 | 7.0 7.0 20| 001 | 100] 100 | 1010] 50| 10/20 15| 04
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I4-4 Schottky Barrier Diodes

Standard
e Surface-Mount
IFsm IR IR(H) .
VRv | IF (AV) (A) T Tty Vr IF (mA) mA) [ Ta | RGD | pass
) (A) Package Part Number 50HzZ C) (¢C) V) (A) | VR=VRm | VR=VRm | (C) Rﬂth(J-c) ©)
Single HaltSne Wave max T T (‘c/w)
1.0 | Surface-Mount (SFP) | SFPB-54 30 -40 to +150 0.55 1.0 1 35 | 150 20 0.072
1.0 | Surface-Mount (SJP) | SIPB-D4 30 -40 to +150 0.55 1.0 0.1 35 | 150 20 0.072
2.0 | Surface-Mount (SFP) | SFPB-64 60 -40 to +150 0.55 2.0 5 70 | 150 20 0.072
2.0 | Surface-Mount (SJP) | SJPB-H4 50 -40 to +150 0.55 2.0 0.2 70 | 150 20 0.072
40 3.0 | Surface-Mount (SFP) | SFPB-74 60 -40 to +150 0.5 2.0 5 100 | 150 20 0.072
3.0 | Surface-Mount (SJP) | SJPB-L4 60 -40 to +150 0.55 3.0 0.3 100 | 150 20 0.072
3.0 | Surface-Mount (D pack) | SPB-G34S 50 -40 to +150 0.55 3.0 3.5 100 | 150 5 0.29
5.0 | Surface-Mount (D pack) | SPB-G54S 60 -40 to +150 0.55 5.0 5 175 | 150 5 0.29
6.0 | Surface-Mount (D pack)Center-tap | SPB-64S 50 -40 to +150 055 | 3.0 3.5 100 | 150 5 0.29
0.7 | Surface-Mount(SFP) | SFPB-56 10 -40 to +150 0.62 0.7 1 30 | 150 20 0.072
1.0 | Surface-Mount (SJP) | SJPB-D6* 20 -40 to +150 0.70 1.0 0.1 30 | 150 20 0.072
1.5 | Surface-Mount (SFP) | SFPW-56 25 -40 to +150 0.7 1.5 1 70 | 150 20 0.072
1.5 | Surface-Mount (SJP) | SIPW-F6* 25 -40 to +150 0.70 15 1.0 70 | 150 20 0.072
60 2.0 | Surface-Mount(SFP) | SFPB-66 25 -40 to +150 0.69 2.0 1 55 | 150 20 0.072
2.0 | Surface-Mount(SFP) | SFPB-76 40 -40 to +150 0.62 2.0 2 70 | 150 20 0.072
2.0 | Surface-Mount (SJP) | SJPB-H6* 40 -40 to +150 0.69 2.0 0.2 55 | 150 20 0.072
3.0 | Surface-Mount (SJP) | SJPB-L6 50 -40 to +150 0.70 3.0 0.3 70 | 150 20 0.072
5.0 | Surface-Mount (D pack) | SPB-G56S 60 -40 to +150 07| 50 3 125 | 150 5 0.29
0.7 | Surface-Mount (SFP) | SFPB-59 10 -40 to +150 0.81 0.7 1 30 | 150 20 0.072
1.0 | Surface-Mount (SJP) | SJPB-D9* 20 -40 to +150 0.85 1.0 0.1 30 | 150 20 0.072
% 1.5 | Surface-Mount (SFP) | SFPB-69 40 -40 to +150 0.81 1.5 2 55 | 150 20 0.072
2.0 | Surface-Mount (SJP) | SJPB-H9* 40 -40 to +150 0.85 2.0 0.2 56 | 150 20 0.072
100 20 |Surface-Mount (TO220S)Center-tap| MPE-220A 120 -40 to +150 0.85 | 10.0 1 100 | 150 25 1.04
e Thru-hole *: Under development
IFsm Ir IR(H) .
Veu | IF (AV) Package (A) i Tetg Ve IF (mA) mA) [ Ta | Bth(D | vass
) (A) . Axial . Part Number 50HzZ () (C) (V) (A) | VR=VRm | VR=VAm | (C) Rﬂth(J-c) ©
(Body Diameter/Lead Diameter) Single Haf Sire Waie max R R (‘C/W)
1.0 |  Axial(¢R.4/40.6) AK 03 25 -40 to +150 055 | 1.0 1.0 35 | 150 22 0.13
1.0 Axial(¢R.7/¢0.6) EK 03 40 -40 to +150 0.55 1.0 5.0 35 | 150 20 0.3
30 1.7 Axial(@4.0/¢0.78) RK 13 60 -40 to +150 0.55 2.0 5 70 | 150 15 0.45
2.5 Axial(¢4.0/¢0.98) RK 33 50 -40 to +150 0.55 2.5 5 100 | 150 12 0.6
3.0 Axial(¢B.5/¢1.4) RK 43 80 -40 to +150 0.55 3.0 5 100 | 150 8 1.2
1.0 Axial(¢R.4/¢0.6) AK 04 25 -40 to +150 0.55 1.0 1 35 | 150 22 0.13
1.0 Axial(¢R.7/¢0.6) EK 04 40 -40 to +150 0.55 1.0 5 35 | 150 20 0.3
15| Axial(¢2.7/¢0.78) | EK 14 40 -40 to +150 0.55 | 2.0 5 70 | 150 17 0.3
1.7 Axial(@4.0/¢0.78) RK 14 60 -40 to +150 0.55 2.0 5 70 | 150 15 0.45
2.5 Axial(@4.0/¢0.98) RK 34 50 -40 to +150 0.55 25 5 100 | 150 12 0.6
3.0 TO-220F2Pin FMB-G14 60 -40 to +150 0.55 3.0 5 100 | 150 4 21
3.0 Axial(¢6.5/¢1.4) RK 44 80 -40 to +150 0.55 3.0 5 100 | 150 8 1.2
4.0 | TO-220F(Center-tap) | FMB-24 50 -40 to +150 0.55 2.0 5 250 | 150 4 2.1
5.0 Axial(¢6.5/¢1.4) RW54 120 -40 to +150 0.55 5.0 1 150 |150(Tj) 8 1.2
40 5.0 TO-220F2Pin FMB-G14L 60 -40 to +150 0.55 5.0 5 175 | 150 4 2.1
6.0 | TO-220F(Center-tap) | FMB-24M 60 -40 to +150 0.55 3.0 5 100 | 150 4 21
10 | TO-220F(Center-tap) | FMB-24L 60 -40 to +150 0.55 5.0 5 175 | 150 4 21
10 | TO-220F(Center-tap) | FMW-24L 100 -40 to +150 0.55 5.0 5 175 | 150 4 2.1
10 TO-220F2Pin FMB-G24H 150 -40 to +150 0.55 | 10.0 10 350 | 150 4 2.1
15 | TO-220F(Center-tap) | FMB-24H 100 -40 to +150 0.55 7.5 7.5 250 | 150 4 21
15 | TO-220F(Center-tap) | FMW-24H 120 -40 to +150 0.55 7.5 7.5 250 | 150 4 2.1
20 | TO-220F(Center-tap) | FMB-2204 150 -40 to +150 0.55 10 10 350 | 150 4 21
20 | TO-220F(Center-tap) | FMW-2204 150 -40 to +150 0.55 | 10.0 10 350 | 150 4 21
30 | TO-220F(Center-tap) | FMB-2304 150 -40 to +150 0.55 15 15 500 | 150 4 2.1
188 I Diodes




4-4 Schottky Barrier Diodes

IFsm IR Ir(H)
Vam | IF (AV) Package (A) T i Vr = (mA) mA) [ Ta | R | mMass
) (A) . Axial . Part Number 50HZ ¢C) (C) V) (A) [ VR=Vem | Vr=Vam | (C) Rﬂth(j-c) (@)
(Body Diameter/Lead Diameter) Singl Hal Se Wave max max max ("C/W)
0.7 Axial(¢R.4/¢0.6) AK 06 10 -40 to +150 0.62 0.7 1 30 | 150 20 0.13
0.7 Axial(¢R.7/¢0.6) EK 06 10 -40 to +150 0.62 0.7 1 30 | 150 20 0.3
15| Axial(¢2.7/¢0.78) | EK 16 25 -40 to +150 062 | 15 1 55 | 150 17 0.3
15 Axial(¢4.0/¢0.78) RK 16 25 -40 to +150 0.62 1.5 1 55 | 150 15 0.45
2.0 Axial(¢@4.0/¢0.98) RK 36 40 -40 to +150 0.62 2.0 2 70 | 150 12 0.6
- 35 Axial(¢6.5/¢1.4) RK 46 70 -40 to +150 062 | 35 3 125 | 150 8 1.2
4.0 | TO-220F(Center-tap) | FMB-26 40 -40 to +150 0.62 2.0 1 55 | 150 4 2.1
6.0 TO-220F2Pin FMB-G16L 50 -40 to +150 0.62 | 0.62 5 175 | 150 150 2.1
10 | TO-220F(Center-tap) | FMB-26L 50 -40 to +150 0.62 | 0.62 2.5 175 | 150 150 2.1
20 | TO-220F(Center-tap) | FMB-2206 150 -40 to +150 0.7 0.7 8 275 | 150 150 2.1
30 | TO-220F(Center-tap) | FMB-2306 150 -40 to +150 0.7 0.7 8 400 | 150 150 2.1
15 | TO-220F(Center-tap) | FMW-2156 100 -40 to +150 0.7 0.7 5 175 | 150 150 2.1
0.7 | Axial(®.4/¢0.6) | AK09 10 -40 to +150 0.81 | 0.81 1 30 | 150 150 0.13
0.7 Axial(¢R.7/¢0.6) EK 09 10 -40 to +150 0.81 0.7 1 30 | 150 20 0.3
15 Axial(¢R.7/¢0.78) EK 19 40 -40 to +150 0.81 15 2 55 | 150 17 0.3
o 15 Axial(¢4.0/¢0.78) RK 19 40 -40 to +150 0.81 15 2 55 | 150 15 0.45
20| Axial(@.0/¢0.98) | RK39 50 -40 to +150 081 | 20 3 70 | 150 12 0.6
3.5 Axial(¢b.5/¢1.4) RK 49 60 -40 to +150 0.81 3.5 5 125 | 150 8 1.2
4.0 | TO-220F(Center-tap) | FMB-29 50 -40 to +150 0.81 2.0 3 70 | 150 4 2.1
4.0 TO-220F2Pin FMB-G19L 60 -40 to +150 0.81 4.0 5 125 | 150 4 2.1
8.0 | TO-220F(Center-tap) | FMB-29L 60 -40 to +150 0.81 4.0 5 125 | 150 4 2.1
Low VF “A Series”
e Surface-Mount
IFsm IR IR(H)
VRv | IF (AV) (A) T T Vr IF (mA) mA) [ Ta | R | mMass
) (A Package Part Number 50Hz (¢C) (¢C) V) (A) | VR=VAm | VR=VAm | (‘C) Reth (j-c) (@
Sge Hal e Wave max max max (cw)
1.0 | Surface-Mount (SFP) | SFPA-53 30 -40 to +125 0.36 1.0 15 70 | 100 20 0.072
1.0 | Surface-Mount (SJP) | SJPA-D3* 30 -40to +125 0.36 1.0 1.5 70 | 100 20 0.072
30 2.0 | Surface-Mount (SFP) | SFPA-63 40 -40 to +125 036 | 2.0 3.0 140 | 100 20 0.072
2.0 | Surface-Mount (SJP) | SJPA-H3* 40 -40 to +125 0.36 2.0 3.0 140 | 100 20 0.072
3.0 | Surface-Mount (SFP) | SFPA-73 50 -40 to +125 0.36 3.0 4.5 210 | 100 20 0.072
3.0 | Surface-Mount (SJP) | SJPA-L3 50 -40 to +125 0.36 3.0 4.5 210 | 100 20 0.072
*Under development
e Thru-hole
IFsm IR IrR(H)
VRv | IF (AV) Package (A T T Vr IF (mA) mA) [ Ta | RN | mMass
) A . Axial . Part Number 50Hz (C) C) (V) (A) [Va=Vem | VR=Vam | (:C) Rﬂth(j-c) o)
(Body Diameter/Lead Diameter) Single Haf Sire Waie max max max (‘C/w)
30 20| Axial(¢1.0/¢0.78) | RA13 40 -40 to +125 036 | 2.0 3.0 140 | 100 15 0.45
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4-4 Schottky Barrier Diodes

Low IR “E Series”
e Surface-Mount
IFsm IR IrR(H)
Vam | IF (AV) Package (A) T Teis Vr IF (mA) (mA) Ta | R | Mass
) (A) Axial Part Number 50HZ (C) (C) V) (A) [Ve=Vem | Va=Vam | (:C) Rth(j-c) (@)
(Body Diameter/Lead Diameter) Single Haf Sire Ve max TR TR (‘c/w)
40 2.0 | Surface-Mount (SFP) | SFPE-64 40 -40 to +150 0.6 2.0 0.2 70 | 150 20 0.072
2.0 | Surface-Mount (SJP) | SJPE-H4* 40 -40 to +150 0.6 2.0 0.2 70 | 150 20 0.072
*Under development
e Thru-hole
IFsm IR IR(H)
VRu | IF (AV) (A) T Tai Vr IF (mA) mA) [ Ta | RNGD | pass
v) (A) FEREER PartNumber 5oz | (o) | (C) V)| (a) [Ve=Vam | Va=vam | (C) | RGO | (q)
Single Halt Sne Wave X max max ('CIW)
40 10 | TO-220F(Center-tap) | FME-2104 80 -40 to +150 0.6 5.0 0.5 50 | 150 4 2.1
15 | TO-220F(Center-tap) | FME-24H 100 -40 to +150 0.6 7.5 0.75 75 | 150 4 2.1
60 10 | TO-220F(Center-tap) | FME-2106 60 -40 to +150 0.72 5.0 1 35 | 150 4 2.1
10 | TO-220F(Center-tap) | FMEN-210A 100 -40 to +150 0.85| 5.0 0.1 50 | 150(T) 4 2.1
15 | TO-220F(Center-tap) | FMEN-215A* 100 -40 to +150 085 | 75 0.15 75 | 150(T) 4 2.1
20 | TO-220F(Center-tap) | FME-220A 120 -40 to +150 0.85 10 1 100 | 150 4 2.1
100 20 | TO-220F(Center-tap) | FMEN-220A 120 -40 to +150 0.85 10 0.2 100 | 150(T)) 4 2.1
30 | TO-220F(Center-tap) | FME-230A 150 -40 to +150 0.85 15 1.5 150 | 150 4 2.1
30 | TO-220F(Center-tap) | FMEN-230A 150 -40 to +150 0.85 15 0.3 150 | 150(T)) 4 2.1
30 | TO-262(Center-tap) | MPEN-230AF 150 -40 to +150 0.90 15 0.25 125 | 150(T)) 1.5 1.55
10 | TO-220F(Center-tap) | FME-210B 100 -40 to +150 0.9 5 0.5 25 | 150 4 2.1
150 20 | TO-220F(Center-tap) | FME-220B 120 -40 to +150 0.9 10 1.0 50 | 150 4 2.1
30 | TO-220F(Center-tap) | FME-230B 150 -40 to +150 0.9 15 1.5 75 | 150 4 2.1
*Under development
Low VF/Low IR Balance “J Series”
e Surface-Mount
IFsm IR IR(H)
Vau | IF (AV) (A) T Tas Vr T (mA) mA) [ Ta | RN | pMass
) (A) Package Part Number 50Hz (C) (C) V) (A) [ VR=Vem | VR=Vmm | (:C) Rﬂth(j-c) Q)
Singe Halt Sne Wave X max max (Cw)
1.0 | Surface-Mount (compact) | MITA3 12 -40 to +150 0.47 1.0 1.0 70 | 150(Tj) 70 0.011
1.0 | Surface-Mount (SJP) | SJPJ-D3* 30 -40 to +150 0.45 1.0 0.1 35 | 150 20 0.072
2.0 | Surface-Mount (SFP) | SFPJ-63 40 -40 to +150 0.45 2.0 2.0 70 | 150 20 0.072
30 2.0 | Surface-Mount (SJP) | SJPJ-H3* 40 -40 to +150 0.45 2.0 0.2 70 | 150 20 0.072
3.0 | Surface-Mount (SFP) | SFPJ-73 50 -40 to +150 0.45 3.0 3.0 100 | 150 20 0.072
3.0 | Surface-Mount (SJP) | SJPJ-L3 60 -40 to +150 0.45 3.0 0.3 150 | 150 20 0.072
6.0 | Surface-Mount (D pack)Center-tap| SPJ-63S* 50 -40 to +150 045 | 3.0 3.0 100 | 150 5 0.29
*Under development
e Thru-hole
IFsm IR Ir(H)
VRu | IF (AV) Package (A) T e Vr IF (mA) mA) [ Ta | RNGD | pass
v) (A) . PartNumber ™goi; | (o) | (C) V)| (a) [Va=Vam | Va=vam | (C) | RtG-0 | ()
(Body Diameter/Lead Diameter) Singe Haf Sine Wave max TR TR (‘C/w)
3.0 | Axial(ge.5/¢1.4) RJ 43 50 -40 to +150 045 | 3.0 3 100 | 150 8 1.2
o 10 | TO-220F(Center-tap) | FMJ-23L 100 -40 to +150 0.45 5.0 5 175 | 150 4 2.1
20 | TO-220F(Center-tap) | FMJ-2203* 150 -40 to +150 0.47 | 10.0 10 350 | 150 4 2.1
30 | TO-220F(Center-tap) | FMJ-2303 150 -40 to +150 0.48 | 15.0 15 500 | 150 4 2.1
*Under development
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I4-5 High Voltage Rectifier Diodes

IFsm IR IR(H) trr(D
VRM Part IFav) (A) Te Tstg VF IF (UA) (UA) Ta (us) IF/IrRP Mass | Package
Category | (kv) | Nubmer |(mA)[ soHz | ¢C) | (C) | )| (mA) [Vr=VAm| Va=Vem| (C) (mA) | (@ |TypeNo.
Singl HalfSine Wave max max max Ta=100"C
2| SHV-02 2.0 0.3 | 100 -40to +120 16 10 1 3 | 100 0.18 —_ 10/10 0.13 ]
General-purpose 3| SHV-03S 2.0 0.3 | 100 -40to +120 16 10 1 3 | 100 0.18 —_ 10/10 0.13
3| SHV-03 2.0 0.5 | 100 -40to +120 16 10 1 3 | 100 0.18 —_ 10/10 0.16 2
For high frequency 6| SHV-06EN 2.0 0.5 | 100 40t0+120 | 24 10 1 3 | 100 0.15 0.20 10/10 0.17 3
multilayer FBT 8| SHV-08EN 2.0 0.5 | 100 -40to+120 | 30 10 1 3 | 100 0.15 0.20 10/10 0.17
For ultra-high frequency
. 8| SHV-08DN 2.0 0.5 | 100 -40to+120 | 30 10 1 3 | 100 0.15 0.20 10/10 0.17 3
multilayer FBT

* The SHV series is being packaged in a highly compact case based on the premise of overmolding with epoxy or similar materials. Handling proce-
dures for prevention of discharge through creepage or environmental effects such as humidity must be used.
* Taping specifications for the SHV series differ from those for general diodes (refer to page 177).

Package Type (Dimensions)

¢ No. 1 High Voltage Rectifier Diodes ¢ No. 2 High Voltage Rectifier Diodes * No. 3 High Voltage Rectifier Diodes

| 27min 3 27min | ‘ 27min .5 27min | | 27min 65 27min |

|y | il |

| g f f

#2

$05
$25
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I4-6 Damper Diodes

Damper Diodes

eForTV
VA IF((:)V) Package Part I(F;S\;A T | Tag | VF [IF (;IJRA) '(Tﬂi Ta t&ﬁf I¥/Rp t(ry% i7ire | BthGD | vass
e (BodyDiam:e)r(/ll.ea;dDiameter) Number . 50Hz | (C) | (©) r;\;)x (A) [VR=Vam | VR=Vam | (C) (mA) (mA) F(ﬁ‘g/(\ll'vc)) (©
with heatsinks ingle Haft Sing Wave max max
1300 1.0 | Axial(g40/g0.98) | RH2D 60 | -40to+150 | 1.0 1.0 10 05| 100 4.0/ 1010 1.3 [100/200 12| 06
0.8 | Axall@0/0.78) | RH10F 60 | -40t0+150 | 1.0 1.0 10 05| 100 4.0/ 1010 1.3 [100/200 15 | 0.44
1.0 | Axial(40/0.98) | RH2F 60 | -40to+150 | 1.0 | 1.0 10 05| 100 4.0/ 1010 1.3 [100/200 12| 06
500 20| Axal(.2g12) | RS3FS 50 | -40to+150 | 1.1 | 3.0 50 0.5 | 100] 2.0 [100/100] 0.8 [100/200 10| 10
25 | Axal(.2gl2) | RH3F 50 | -40t0+150 | 1.3 | 2.5 50 05 | 100] 4.0 [100100] 1.3 [100/200 10| 10
15(2.5) | Axal(65/g14) | RS4FS 50 | -4010+150 | 1.5 | 3.0 50 05 | 100] 1.0 [100/100] 0.4 [100/200 8| 12
25 | Axal(5igl4) | RH4F 50 | -40t0+150 | 15| 25 10| 035 100 4.0 [100/100] 1.3 [100/200 8| 12
1600 25| Axal(.2¢12) | RH3G 50 | -40t0+150 | 1.3 | 2.5 50 05 | 100] 4.0 [100/100] 1.3 [100/200 0] 10
1700 6.0 | TO-220F2Pin | FMV-G2GS 50 | -4010+150 | 1.5 | 6.0 50 3 [150m)| 2.0 [500/500] 0.8 5001000 4| 21
1800 10 | TO3PF2Pin | FMR-GSHS 50 | -40t0+150 | 1.6 | 10 20 0.2 | 100] 1.8 [5005500] 0.7 5001000 2| 65
e For CRT Monitor
Viu IF(%V) Package Part I(F,LS\;’I T | Tae | VP [TF ([!l:x) I(:r% = t(;E)) THIRP t(r;;(sg)) iwire | R0 | Mass
) |y | " [ 0HZ, | (90 | €O | (0| @) [VeeVe[UreVea) 0) | | ma) | ey | B O
with heasinks ingle Haf Sing Wave max max
ra0p | 12018) | Ad(@sigie) | AU4D 50 | -40t0+150 | 1.8 | 1.5 50 05 | 100| 0.4 [500/500| 0.18 5001000 8| 12
15(2.5) | Axal(g65/@.4) | RU4DS 50 | -40t0+150 | 1.8 | 3.0 50 0.5 | 100] 0.4 [500/500] 0.18 [500/1000 8| 12
20 | Axal(52g12) | RP3F 50 | -40to+150 | 1.7 | 2.0 50 05 | 100| 0.7 [s00500] 0.3 5001000 10| 10
50| TO220F2Pn | FMQ-GIFS 50 | -40t0+150 | 2.0 | 5.0 50 05 | 150] 0.7 [500/500] 0.3 5001000 4| 21
50| TO220F2Pin | FMP-G2FS 50 | -40t0+150 | 2.0 | 5.0 50 0.5 | 100] 0.7 [500/500] 0.3 5001000 4| 21
10 | TO-220F2Pin | FMQ-G2FLS 50 | -40to+150 | 1.8 |10.0 50 0.5 |150m)| 1.2 [500/500] 0.4 5001000 4| 21
1500 10| TO-220F2Pin | FMU-GeFS 50 | -40to+150 | 1.6 | 10 50 6 | 150)| 0.6 [500/500] 0.25 5001000 4| 21
10|  TO-220F2Pin | FMQ-G2FS 50 | -40to+150 | 2.8 10 50 0.5 |150m)| 0.5 [500500] 0.2 5001000 4| 21
10| TO-220F2Pin | FMQ-G2FMS 50 | -40to+150 | 2.4 | 10 50 05 | 150] 0.5 [500/500] 0.25 5001000 4| 21
10| TOSPF2Pn | FMQ-GSFMS 50 | -40t0+150 | 2.4 | 10 50 0.5 | 100] 0.5 [5005500] 0.2 5001000 2| 65
1700 10| TOS3PF2Pin | FMQ-GSGS 50 | -40t0+150 | 27| 10| 100 0.5 | 100] 0.5 [5005500] 0.2 5001000 2| 65
500 80| TOGPF2Pn | FMP-GSHS 50 | -4010+150 | 2.0 | 8.0 25| 025 100] 1.0 [5005500] 0.4 5001000 2| 65
10|  TOS3PF2Pn | FMR-GSHS 50 | -40t0+150 | 1.6 | 10 20 02 | 100| 1.8 [5005500| 0.7 5001000 2| 65
e For CRT Monitor Correction
Vi IF((;'L\\)V) Package Part |:;;n T | Tae | VF [TF (;Iz;) I(ﬁ% T t(ﬁf i¥/irp t(rpr(s? e | RthGD | pass
Y vglfgeff“lq?ﬂ!a;gms (BodYDiaer)r(/:.?;dDiameter) Number §i e ey | ) n(1\all)x (B) | Ve=Veu | Ve=Veu | (C) G s ?2/(\]/\7)) ©
with heatsinks ingle Half Sine Wave max max
1300 05 | Axial(p4.0/0.98) | RG2A2 5| -40t0+150 | 35| 05| 100 05| 100| 0.1 [100/100| 0.05 [100/200 12| 06
1600 1.0 | Axal(g52/g12) | RC3B2 20 | -40t0+150 | 36| 1.0| 100 0.5 | 100] 0.07 [500/500] 0.035 [500/1000 0] 10
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4-6 Damper Diodes

DM Damper Diodes

e ForTV
IFsm [} Ir(H) trrD trr2) )
Vav | IF (AV) Part (A T | Tag | VF [IF | wA) | mA) [ Ta | s) [17ire | (us) [Tere | BGD | Mass
V) (A) Package Number | 50Hz | (C) | ) | M) | (A) [Vr=Vew [Vr=Vaw| (C) (mA) (ma) | BthG-c) | (q)
Singl HalfSing Wave max max max il
1500 14| 50 50 05 | 100| 4.0 [500/500| 1.3 |500/1000
5.0 TO-3PF FMV-3FU 50 | -40to +150 20| 65
600 13 ] 5.0 50 05 | 100] 0.4 [500/500] 0.18 5001000
1700 15| 5.0 50 05 | 100] 2.0 [5005500] 0.8 5001000
5.0 TO-3PF FMV-3GU 50 | -40to+150 20| 65
600 13 ] 50 50 0.5 | 100] 0.4 [500/500] 0.18 5001000
1800 15| 5.0 50 3| 150] 2.0 [5005500] 0.8 5001000
5.0 TO-3PF FMV-3HU 50 | -40to+150 20| 65
600 13 ] 50 50 3| 150] 0.4 [500/500] 0.18 [500/1000
e For CRT Monitor
IFsm IR IR(H) trr(D trr2) )
Vam | IF (AV) Part (A T | Teag | VF R | uA) | @A) [Ta| s) [17re | (us) [Tere | RGD | Mass
V) (A) Package Number | 50Hz | (C) | ¢C) | V) | (A) [VR=Vrw | VR=Vrm| (C) (mA) ma) | Rth(<) | (g
Single Halt Sine Wave o max max e
1500 20| 5.0 50 3 |150m)| 0.7 [5005500] 0.3 5001000
5.0 T0-220F FMP-2FUR 50 | -40to+150 40| 2.1
600 25| 5.0 50 3 [150m)| 0.1 [500/500] 0.05 [500/1000
1500 14 50 50 2| 150 2 [500500] 0.8 5001000
5.0 T0-220F FMQ-2FUR 50 | -40to +150 40| 2.1
600 1.65 | 5.0 50 0.5 | 150| 0.15 [500/500] 0.07 [500/1000
1500 20| 5.0 50 05 | 100] 0.7 [5005500] 0.3 5001000
5.0 TO-3PF FMP-3FU 50 | -40to +150 18| 65
600 25| 5.0 50 05 | 100] 0.1 [500/500] 0.05 [500/1000
1700 20| 50| 500 1] 100] 0.7 [s00/500] 0.3 [50011000
5.0 TO-3PF FMQ-3GU 50 | -40to+150 18| 65
800 40| 50| 100 0.5 | 100| 0.07 [500/500] 0.04 [500/1000
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I4-7 Power Zener Diodes

(\TV) 1\r/nZA (PV\?) Package Part Number \/(3)0 Iz(i;\ﬂ Conditions i (og)s 9 (LF;‘)D Mass(g)
V) max
1 28+3 50 (5ms) Surface-Mount (SFP) | SFPZ-68 20 2 5 mA rectangular wave | -40 to +150 10 0.07
1 28+3 Surface-Mount (SJP) | SJPZ-K28* 20 - - -55 to +150 10 0.07
1 16.8 to 19.1 Surface-Mount (SJP) | SJPZ-E18* 13 - - -55 to +150 10 0.07
1 25.11028.9 Surface-Mount (SJP) | SJPZ-E27* 20 - - -55 to +150 10 0.07
85 (500 ps)
1 31.0t0 35.0 Surface-Mount (SJP) | SJPZ-E33* 25 - - -55 to +150 10 0.07
1 34.0t0 38.0 Surface-Mount (SJP) | SJPZ-E36* 27 - - -55 to +150 10 0.07
5 28+3 1500 (5ms) | Axial (¢10.0/¢1.3) PZ628 20 65 - -40 to +150 50 2.6
5 24 to 30 - Surface-Mount (S2-10)| SZ-10N27 22 70 Fig.1 -55to +175 10 2.55
5 36 to 40 - Surface-Mount (SZ-10) | SZ-10N40* 22 45 Fig.1 -55to +175 10 2.55
6 24 t0 30 - Surface-Mount (SZ-10) | SZ-10NN27 22 90 Fig.1 -55 to +175 10 2.55
6 36 to 40 - Surface-Mount (SZ-10) | SZ-10NN40 22 70 Fig.1 -55to +175 10 2.55

*: Under Development

Figure1
SZ-10 1ZSM Condition

lnsm f---

Irsm

0 10ms Time
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I4-8 Silicon Varistors

e Symmetrical

frsm
VE IF Bart Numb F VE (A T Tstg Rth(i-l) Mass back
V) (mA) art Number (HA) (v) [ 50Hz (C) () (Cw) @ ackage
max Single Half Sine Wave
1.5max 1000| VR-60SS 20 0.2 15 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
2.3+0.25 1
2.75+0.25 10| VR-61SS 7.5 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
3.1+0.25 70
4.0max 100| SV-28S 50 1.2 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
2.0max 100| SV-3SS 50 0.6 -40 to +100 20 0.3 Axial(¢.7/¢0.6)
1.8+0.2 1
2.15:0.2 10| SV-4SS 50 0.9 -40 to +100 20 0.3 Axial(¢.7/¢0.6)
2.4+0.25 30
e Asymmetrical
ITsm
VF IF ER I (A) Ti Tstg IR VR Rth(j-1) Mass "
) (ma) | PartNumber | (A) 5on; | (c) | (O) (LA) v | ccw © ackage
max  (Single Haf Sine Wave
1.240.2 1 _
SV 02YS 200 30 | -40to+130 10 100 20 0.3 Axial(¢.7/¢0.6)
1.5+0.25 70
1.8+0.2 1
SV 03YS 150 16 | -40to+130 10 100 20 0.3 Axial(¢.7/¢0.6)
2.3+0.25 70
2.35+0.2 1 _
SV 04YS 100 12 | -40to+130 10 100 20 0.3 Axial(¢.7/¢0.6)
3.0+0.3 70
3.0£0.3 1 .
SV 05YS 80 10 |  -40to+130 10 100 20 0.3 Axial(¢.7/¢0.6)
3.8+0.4 70
3.5£0.4 1 )
SV 06YS 70 8| -40to+130 10 100 20 0.3 Axial(¢2.7/¢0.6)
4.5+0.45 70
Part Number VR-60SS VR-61SS SV-2SS SV-3SS SV-4SS
Orange Orange Orange White White
ey color | o o @ &
Red Red

e

Internal Connection

o{ 1 to

ISR

o e t©

o et

o4 e 1O

Part Number

SV 02YS

SV 03YS

SV 04YS

SV 05YS

SV 06YS

Internal Connection
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IPackage Type (Dimensions)

* No. 1 Surface-Mount (Compact)

., 10.15max
[T

0to 0.1

| 41O

11‘;042

—i—
o ! o
sE-+— @y
° ] i i [

0.5:02

3.6%02

S
3
% a: Part Number
Bl b: Polarity
087" c: Lot No.
1 2(Commonto heatsnk] 3
NC | Cathose | Anode

¢ No. 7 Surface-Mount (TO220S)
MPL-102S, MP2-202S

sz
132
I
J
W

* No. 10 Surface-Mount (SZ-10)

10.0%03 l_85%5 |

5000 10708
4.6) ‘
s

(1.4)

0.45)

9.1%0.
105

12)

o675
[ toos

135903
15595

800

[, oA
; = TP
el s g 27203
e 7205

102
! w
.

pea
s
g
?
g
g

w7 §

¢ No. 2 Surface-Mount (SFP)

3 L} i a: Part Number
2 ek H bt Polarity
= oso g c: Lot No.
2.290%2 2905 S
R e R
" . 3
7 |
: 15max Avade. | Cathate(Conmor)| Anode
3

* No. 8 Surface-Mount (TO220S)

20.3 02
10.2 ‘444 1402
i Ll

(1-4)

|

f
8.6:03

0

S| +0.2
= 4 3 IR CRECA]
o = 25902
1oz02 [ T (] ==
0.86°8% il i o
"
: i 28 e
1250.2 1
o
"5 a: Part Number
254295 254205 b: Polarity
> © & c: Lot No.
ONCING]

*2) is common to the frame.

*No. 11 Axial (¢2.4/¢0.6)

0,570

Cathode band

i

50.010

29:1

e— L
i

* No. 3 Surface-Mount (SJP)

2692
‘ —
|‘:'

g [ ] [ \ gé
S [gw (%J S
S
1304 ‘ 1394 | 1.5:02
5081 ’

o
04> a5 1002
7

e L] %
|

R

153008

¢ No. 9 Surface-Mount (TO220S) Center-tap

10.2:93 44402

I r—» 1302
I =

g 3 402
c o) - @ 101201
= = 202
2.59%
1er02 L] T T e 259
w02 O ]
086701 ,[1] o 04201
1.2:02 %
@
a: Part Number
25409 2.54:0° b: Polarity
® @ o c: Lot No.
® @ 6

* No. 12 Axial (¢2.7/¢0.6)

£0.60%5

Cathode band

m ot

ez

S

623297
5.0:02
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Package Type (Dimensions)

* No. 13 Axial (¢2.7/¢0.6) * No. 14 Axial (¢2.7/¢0.78) * No. 15 Axial (¢4.0/¢0.78)
Silicon Varistors (Symmetrical)
‘ _ |l go.78200s _ || go78o
|, 206
Cathode band Cathode band
Gl [, #2.7:02 1 2792 .02

1 | L

* No. 16 Axial (¢4.0/¢0.98) * No. 17 Axial (¢5.2/¢1.2)

* No. 18 Axial (¢6.5/¢1.4)

£0.98:0%5 p1.2:005

p1.4:1

Cathode band Cathode band

1 /7 g] Ca«hod:and |, /7

4.0 g5.2:02 65102

62.507
7.2%02
—
50:01
8.0:02
——

62.5:07
9.

* No. 19 Axial (¢10.0/¢1.3)

¢ No. 20 TO-220F (Two Elements) * No. 21 TO-220F (Center-tap)
£ 02 4
10,042 4_; o5 10.0%2 4%1;0_5
| #1300 - % = I ia'g
MEEEE 2 1 o2 =
o |y j - o | -
c2 %! 02 = 02
%) . .
. Cathode band < Y —] 3 E ar—|s 7.3
/ e [y m—] Y
~ |y o) —
%15 | —— o = o |
ol i * ES o3
8le | £ o7 E ©%
AN £ s, g HEe
$10.0%0-2 t‘-_a H .35 9 i ;;35:
| B3t b5l
2 54! 0.45:9% [| |2.4*°2 P N A 0.45%9% || |2.4*02
Stype R type Utype Stype Ritype
a: Part Number a: Part Number
b: Polarity b: Polarity
c: Lot No. c: Lot No.
* No. 22 TO-220F2Pin * No. 23 TO-220F2Pin (Two Elements) * No. 24 TO-3PF
5.5i0.2
10.0 15.6%02
F—* $3.3 10.0 ©
SR
. o i
& ©
& 6] 4% e
<yt )
@ ) % oy
. =} f3_3:0.2
© 3 Q a[—] -
2.2 o © « b O -
IS} =
2
e 2,
j 5
ﬂ ’7 @ | 175501
], 1.35 @ 2 215015
|, 085 | 1.0592
|
5.08] 045 — 045 54501 | lsasot 06507 saso
© @
D @ 15 44 15
o—j¢—o

a: Part Number
b: Lot No.
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Package Type (Dimensions)

* No. 25 TO-3PF2Pin * No. 26 RBV-40

15699 % CE, 2502 46102
a = 12.5%0.2 3.602
i In’e d] c3
" =
b 5
h_ ¢332 B
- o Y “fr| %
© o @ © o
© L | lo| ¥ — S 2.7:0.1
It + ~ ]~ S & A=
0 } = I
750 l.08 f”J : : n= <
1.05:9% ‘ \
54591, |, Jsasor  065%f) |agsoe | | 402
e 1201
a: Part Number i
o—i—o b: Polarity 75t01)7,5101|7 5801
c: Lot No. T T
® 2@ @ @

* No. 27 RBV-60

30%0.2 4602
c3 15%0-2 ‘ 3.6%02 N
o Sl &
2 S
HE
~ N~ —| = mL 2.7:01
‘ g
| @
~
10201 |75:01]75:01| | 2 520.1 0793
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5 LEDs

Application Note

Sanken Electric’s light emitting diodes (LEDs) are all molded in resin molds.
When using Sanken’s LEDs, observe the following cautions:

m Heat resistance of mold resin

Since an LED must emit internally generated light with high efficiency, a
highly transparent resin is used for molding. To ensure high transparency,
the molding material must be free from the additives (silica, glass fiber,
and others) that are used to improve the heat and moisture resistance of
other semiconductor components (such as transistors).
Since the resin used for LEDs generally has a low heat resistance, the
following cautions must be fully considered.
Never apply an external force, stress, or excess vibration to the terminals
(leads) at high temperature. The glass transition point of the epoxy resin
used in LEDs is about 120 to 130°C. Beyond this temperature range, the
coefficient of linear thermal expansion becomes more than double that at
room temperature, and the resin softens as well.
Under this condition, an external force or stress may budge the terminals,
and may result in disconnection of the internal wire. Figure 1 shows
reference data for the disconnection temperature and terminal load for the
SEL1010 Series.
e Do not apply heat beyond the absolute maximum rating of the storage
temperature (100°C for ordinary LEDs, 90°C for surface-mount LEDs).
(For soldering, see the soldering conditions.)

m Mechanical strength

If an excessive mechanical force is applied between the lens resin and the
terminals, the lens resin or internal connections may be damaged.

Figure 2 shows the fracture strength of the SEL1000 Series according to
the direction of the force applied to the terminals. When aligning or
forming the terminals after soldering, do not bend or twist them with a
force beyond the limits shown in Figure 2.

Figure 1 Disconnection temperature -
Terminal load

Figure 2 Fracture strength

o 10 ‘

o 160 = ]

g 2s ]

© = .|

2 140 26

g T g

g T 3

§ 120 g 4

g g ol [T—

& 100 w

2 ol |

e 100 500 A B ¢
Terminal load (g) Tensile direction

m Forming

1. Be sure to form terminals before soldering.

2. When forming the terminals, hold tightly them at a point closer to the
lens resin than the forming position to prevent stress from being
applied between the lens resin and the terminals.

3. Form the terminals only below the tie-bar cuts (protruding part of the
terminals).

4. Make the forming pitch equal to the board hole pitch.

Tie-bar
cut

m Overcurrent

Since an overcurrent may burn the LED, connect a protective resistor in
series to prevent a current over 100 mA in the case of a single-pulse
overcurrent (excluding infrared LEDs).
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m Moisture-proof packaging of Surface Mount LEDs

1. Influence of moisture absorption on resin of surface-mount LEDs

If the resin is unusually damp, solder dipping may cause interfacial peeling.

This phenomenon, generally called “popcorn phenomenon”, occurs when a

drastic temperature change causes moisture in the resin to vaporieg and to

expand.

Due to this peeling, the efficiency of light emission might worsen and the

luminosity could lower.

2. Moisture-proof packaging

« Surface Mount LEDs are protected by a moisture-proof packaging (baked by
Sanken) to minimie moisture absorption by the resin before use.

» Aluminum laminates with high moisture resistance are used for packaging.

« Silica gel packs are enclosed in each package to further improve moisture
proof efficiency.

3. Storage after opening

» Once the package has been opened, solder dipping should be carried out
within seven days.
(Pb-free devices should be reflowed within 48 hours after opening the package.)

4. Handling of Remaining Surface Mount LEDs

« If some Surface Mount LEDs have not been used, put them back into the
moisture-proof packaging, seal the package completely and store it in a dry
place.

m Chemical resistance

For washing after soldering, the following chemicals are recommended:
« Isopropyl alcohol
« Ethyl alcohol
In addition, keep the dip time within five minutes and work at room temperature.
 Freon-substitute cleaning liquid
Depending on the constituents, the chemicals may discolor the resin. Make sure
that there will be no problems before use.

® Mounting method

Do not mount the LED in such a way that there is a residual stress between the
terminal and lens resin.

m Electrostatic discharge (ESD) precaution

The devices with GaN / InGaN as die ingredients ara electrostatic-sensitive, so
be careful in handling them. Especially when the voltage exceeding the
absolute maximum ratings are applied to the devices, they may be damaged.
Therefore, take complete measure against ESD and surge voltages.

® Mounting

1. Mounting holes

* Please use the printed circuit board with the same mounting hole spacing as
the LED lead pitch.
The recommended PCB hole diameters are as follows:

Lead diameter PCB hole diameter
0.4x0.45mm @®.91t01.0
0 0.5mm ¢l.0to 1.1
0 0.6mm ¢l.0to 1.2

2. Direct mount type

(a) Printed circuit board
Single-sided board is recommended. When using a double-sided board, do
not use thru-holes. If the direct mount type LEDs and the surface mount
devices are on the same surface of the board, insert the LEDs after the
adhesives of the surface mount devices are cured.

(b) Insertion condition
Make an insertion pressure lower but enough to insert properly. For cut and
clinch, T pattern of Panasert is recommended. When using N pattern, make
the clinching angle of the anode lead looser, but enough to hold the LED.
Standard Manual insertion of direct-mount type Automatic insertion of
direct-mount type.



m Soldering conditions

5 LEDs

e Thru-hole type

Standard

Manual contact mount insertion

Automatic contact mount insertion

Iron bit: 350°C or lower

Iron bit: 350°C or lower

3 sec. or shorter

g‘ﬁ?
4K

3 sec. or shorter
g

1

e

90°C, 120 sec or shorter

90°C, 120 sec or shorter

90°C, 120 sec or shorter

Soldering Bath: 250°C or lower

Soldering Bath: 250°C or lower

Soldering Bath: 250°C or lower

5 sec. or shorter

3 sec. or shorter

3 sec. or shorter

Temperature
Time
Soldering
iron Position
Preheat
Temperature
Flow dip | Time
soldering
Position

E,‘iﬁ
£ |
LO_‘ -

A4

curing time to less than 60 seconds. (For soldering a Surface Mount LED, see the soldering conditions.)

conditions.

e Surface Mount LED (Please contact out sales office for SEC1005 and 1007.)

The heat resistance of the mold-resin of the direct mount type is almost equal to that of the standard type. Be careful not to apply a load when the LED is heated.
When thermally curing the adhesive of surface-mount components on the same board after LED mounting, keep the temperature of the curing oven below 120°C and the

When the direct-mount-type LED is mounted by the automatic inserter, note that open circuit may occur depending on the conditions of insertion even under the above

e Surface Mount Type (Pb-free device)

Soldering iron  Iron bit temperature: 300°C max, 3 sec max Soldering iron  lron bit temperature: 350+10°C, 3 sec max
o Soldering has to be only once per one place.
e
=] Dip P :
g Cure of 260max Dlp Unavailable
Dip £ 1502nesive _ Preheat: 150 to 180°C, 60 to 120 sec
? o\ Cianng 5 sec. Reflow: The period for 220°C or higher should be 40 sec or shorter.
g I Reflow peak temperature should be 260°C or lower.
§ Room temperature
3 Time g
(=] [
. < Peak Max
o 2 260°C
kg 5 220°C
& £
I
8 240max Reflow 2
£ 3 Pre-heat Max 40 sec
Reflow 2 150max g 60 to 120 sec
o >
g . 5 sec. §
g 120 sec. * g Time
ksl
3 Time e
[=]
m Reference mounting pattern for Surface Mount LEDs
(Unit: mm)
Unicolor SEC1001/1003 Series Bicolor SEC2002/2004 Series SEC4001/4003 SEC1005/1007
Side-view type
1.4 1.4
1.7 0.5min 0.25
i T
‘ £ w 0 R ©
] N E - s _ Py
o | ==
« ‘ g ! A J !
| £ — of Ll 1 o o
p——p—% —— g g -3
o \ N ‘ 1 - :gi ©
ai o I 0 0y g
| Tl i
\ 10 0.8
f
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5 LEDs

Part Numbering Guide

Unicolor LEDs

e SEL = 1 1 10 R TP1
| | | | |

3ptype

4ptype

: 5 mm pitch lead type - Direct mount
. 3ptype - Direct mount

oasN

Product type SEL: Standard unicolor LEDs
SELU/SELS: Ultrahigh luminosity unicolor LEDs

Bicolor LEDs

=« SML 1 6 7 16 W
| | | |

Structure Emitting color Shape Lens color
1: 5ptype (See next page) (See next page)
7: Direct mount In case of single digit

2: High luminosity red/green
5: Red/pure green
8: Amber/green

Product type SML: Standard bicolor LEDs
SMLU/SMLS: Ultrahigh luminosity bicolor LEDs

Surface Mount LEDs

e SEC 1 1
| |

o 1 C
|

Product type ~ Structure Emitting color Lens color
1: Unicolor (See next page) (See next page)
2: Bicolor (Right-hand digit 0 for
4: Side-view unicolor LEDs) Shape

1,2: Flat lens type
3,4: Inner lens type
5,7: Miniature type
Product type SEC: Standard surface mount LEDs

SECU/SECS: Ultrahigh luminosity surface mount LEDs

202 | LEDs

Structure Emitting color Shape Lens color Taping number
. 5ptype  (See next page) (See next page) (See taping list)

N TP4
|

Taping number
(See taping list)

Common
(nil): Common cathode
N : Common anode



5 LEDs

Infrared LEDs (1)

Ex:  SID 1 o 10 C M TP7
| | | |

Wavelength Shape Lens color Taping number
0 : Standard (A,=940 nm) (See below) (See taping list)
K High output (A»=940 nm)

G: High output (\»=850 nm)

Structure Lead frame shape
1: 5¢ptype (nil): Standard
2: 3ptype M : Straight lead

Product type  SID: Infrared

Infrared LEDs (2)

e SID 303 € TP18
| | |

Shape Lens color Taping number
(See below) (See taping list)

Product type SID: Infrared

e Emitting color

Color code Emitting color Chip material Dominant wavelength (nm)| Peak wavelength (nm) | Spectrum Half Bandwidth (nm)
6 High luminosity GaAlAs 642 660 30
1 Deep red GaP 625 700 100
2 Red GaAsP 620 630 35
8 Amber GaAsP 605 610 33
Standard type 9 Orange GaAsP 590 587 35
7 Yellow GaP 571 570 30
4 Deep green/Green GaP 564/567 558/560 20/20
5 Pure green GaP 559 555 20
E Blue GaN 466 430 65
6 Deep red AlGalnP 639 650 20
2 Red AlGalnP 624/625 632/635 20/15
8 Amber AlGalnP 605/607 611/615 17/15
B Light Amber AlGalnP 595/596 598/600 16/15
9 Orange AlGalnP 590/589 590/591 15/15
Ultrahigh luminosity 7 Yellow AlGalnP 571 572 15
type 4 Green AlGalnP 563 560 15
D Pure green InGaN 530 525 35
J Blue green InGaN 503/505 500/502 35/30
L Aqua Blue InGaN 495 492 35
E Blue InGaN 470 468 25
e Lens color
Lens color
R Diffused red K Transparent yellow
w Diffused white G Diffused green
S Transparent red E Transparent green
C Water clear B Transparent blue
D Diffused orange BR Transparent deep blue
A Transparent orange BP Transparent violet
Y Diffused yellow BQ Transparent light deep blue
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5 LEDs

Selection Guide

Unicolor LEDs/Unicolor surface mount LEDs

Emitting color and dominant wavelength
Standard luminosity type Ultrahigh luminosity type
3 2|2 |2l |2|2 |z |2 |2 |2
5 - @ S o 2 |8 |8 |8.|8 |8 |8 |8_|18_|8 |¢
2 5 2 2| o e S| & £o|E |E_|E8|E |E_|E _|E5|EG|S8|E
® £ o 3 @ 3| S| 5| 8| 5| 2| c| 2| o |EC|EL|ES|EE|ES EZ|ES|EQ|EQ|ES|Eo| @
=3 a 2 € @« Elalo| L] 5|2 8| o 3|3q|38|32|3g|3c5|32|33(325|30|2g|23| 2
g 5 s |s E|S || E|Z|T| & eo|D |8 cElec|c8 =2 =5 ce|LosS s &
» @ g @ ER NS o = 5 o3| |o%|og|o0 > D o5 |03 28| 2
c = = Q [ < = = e.=|c = = caolco|c®| c
3 a =) 3 EE|E|E|E |E(E |E B |E |E
T = 5 |53 |5 |5 |53 |5 |5 |5 |5 | |5
Colorcodell | 6 | 1 | 2 | 8 7 5 |E[6 |28 [ B|l9o]|]7]|4a|D|J][L]JE
Dominant
wavelength [nm][] | 642 | 625 | 620 | 605 | 500 | 571 |38% | 550 | 466 | 639 | 62 | 605/ 995/1990/) 574 | 563 | 530 | 20| 495 |470
Standard SEL1010 o o o o o o o o 209
N | SEL1010M o o o o o o 209
Wide
5¢ viewing | N | SEL1010XM A | o o A | o Al A O A | A | o |209
angle
Narrow
viewing | Y | SEL1050M o o o o o o o* o* | 210
angle
Ego-
5.6x4.6 ¢ shaped N | SEL1053M o o o 210
Standard | N | SEL4010 o o o o o o o 210
4¢ Wide
viewing | Y | SEL4014 o | o o o o | o o 210
angle
Round
Standard | Y | SEL6010 o o o o o o o o 211
Wide
viewing | Y | SEL6014 o o o o o o o o o o o o o o A 211
angle
Narrow
3¢ viewing | Y | SEL6015 o o| oo o 211
angle
Standard | N | SEL2010 o o o o o o o o o o o o A| o A | o A | o o |212
Narrow
viewing | N | SEL2015 o o o o o o o 212
angle
5¢ N | SEL1013 o o o o o 213
Inverted 3 For v | SELe013 213
cone e lighting ° °
3¢ N | SEL2013 o o o o o o 213
49 N | SEL4027 o o 214
Bow 3.1¢ N | SEL4028 o o o o o o o 214
shaped 1319 Y | SEL4029 o |oololo 214
49 Y | SEL6027 o o o 214
Rectangular Y | SEL5020 o o o o o o o o A o A o o o o o [215
Narrow
5mm pich 3¢ viewing | Y | SEL5021 o o o o | o o 215
lead angle
Bow shaped | Wide Y | SEL5023 o o o o | o o | o o o | o o | o A o |215
viewing
5.6x4.6¢ |angle Y | SEL5055 o o o 215
Flat lens SEC1001 o o o o o o o o o o o [219
Inner lens SEC1003 o o o o o o o o o o 219
Surface 1608 type 0.55t SEC1005 o o o o o o o |218
mount 1608 type 0.7t SEC1007 o A 218
Side view
Flat lens SEC4001 A | o Al Al o o A A o [218
ﬁ'ﬁ;‘{;ﬁ SEC4003 Ala|lalalala]a A A |218
Y ---Available o ---Available
N ---Unavailable A ---In preparation for mass production
* ..-Not for direct mount
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Taping Specifications

Lamp Types

1.Straight lead type

5 LEDs

2. Forming (5 mm pitch) type

Ho

Ho

i

(

Straight standard shape

=

(

&
-

5.0

Straight standard shape

L

(5 mm pitch lead)

5.0

Bicolor straight standard shape

e

ol

o

[N

(

Forming standard shape

Taping availability

Taping shape (unit: mm)

Series name Forming (5 mm pitch) type Straight type With holder* )
TP1 | TP2 | TP3 | TP6 | TP7 | TP8 | TP19 | TP4 | TP5 | TP15 | TP16 | TP17 | TP18 | THBF | TH10D | THizE | uent/| Page
45 | 75 | 60 | 35 | 50 | 90 | 7.4 | 170 | 205 | 205 | 19.0 | 235 | 25. package
SEL1010 O | O O | O 2500 | 209
SEL1010M O | o | o O | o | o 2500 | 209
SEL1010XM o] oo O] o] o 2500 | 209
SEL1050M o | o | o o| o] o 6 2500 | 210
SEL1053M e 2500 | 210
SEL4010 O | O o | O 3000 | 210
SEL4014 o | o | o o| o] o 6 3000 | 210
SEL6010 Use SEL2010 O O | O | 4000 | 211
SEL6014 6 4000 | 211
SEL6015 Use SEL2015 6 4000 | 211
SEL2010 O | O] O O] o | o 4000 | 212
SEL2015 O | o | o o | o | o 4000 | 212
SEL1013 o | o o | o 2500 | 213
SEL6013 Use SEL2013 6 4000 | 213
SEL2013 O] oo O] o | o 4000 | 213
SEL4027 0 [ 6000 | 214
SEL4028 6 6 6000 | 214
SEL4029 0 O 6000 | 214
SEL6027 Use SEL4027 6 6000 | 214
SEL5020 o) o) 4000 | 215
SEL5021 6 4000 | 215
SEL5023 o) 4000 | 215
SEL5055 0 4000 | 215
SML1016/10016 6 2500 | 216
SML10051 o) 2500 | 216
SML70023 o) 4000 | 217
SML70055 0 3000 | 217
SID1010M o | o | o o| o o 2500 | 222
SID1010XM o | o | o o| o] o 2500 | 222
SID1050M o] oo O] o] o 6 2500 | 222
SID300/1003 O O] o o 2000 | 222
SID2010 3000 | 222
* The quantity per package for taping with holder are 1200.
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5 LEDs

Taping with holder

Features

* Free from the trouble of attaching LEDs to holders.

* Radial taping of 5 mm-pitch lead: Available for any inserters.

Cathode

\ Paperboard

See the previous page for the part number and quantity per standard package.

206 | LEDs

TH12E TH10D
75 7.5
ol o
: 9] pllle
06.0|_ REI
. 127410 Component alignment 1270 Component alignment
Marking (Black) ¢ ;g5 20 Marking (Black) 6,35 2.0 2.0
[~ - f—————— _— [~ —- - —-] |-
T WH Holder Holder
[t e
[ﬂ“ﬂl ;23 .
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Tape Tape /
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TH8F Po: The cumulative pitch error is 1.0 mm per 20 pitches.
6.0 Dimensional tolerance: +0.3
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Surface Mount Types

5 LEDs

Unicolor SEC1001/1003 Series

SEC1005 series

General tolerance: +0.2

£0.05 +0.1 £0.05 AR
.02 21.5% 0 40 29720 10 0.0%005
[ - T
N X N & g N N A ”
Cathode NN g % g U i
H o 4 .
o : j»g 7:?)7“) i )#% 8
Lﬁ 4.0 4.0 %_L
> 000 Cathode
Bicolor SEC2002/2004 Series SEC1007 series
£0.05 1 5+01 +0.05 015"
.02 2153 0 40 2077 0 0.9:0.05
/\rh ~ rh> - -
o s § N !
(NVARNY g = P |
f f < [t} d
e =< RN REIET: 3 | o i S
‘1.9\ 4.0 4.0 (ﬁg_L
] Cathode
2‘010.05 . )
Quantity/package: 3000 Quantity/package: 4000
SEC4001/SEC4003 series Reel specifications
21803 | 11.47°
Label 03
5 0.05 01.5%" P/N, Manufacturing 9.0
4.0 : 4.0 10 Date Code No, Q' ty
A\ f7< \
L Y
o
S N — T
7
4‘ 8 s T
Cathode ‘1.9‘ = T
[~
Quantity/package: 3000
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I5-2 visivle Light LEDs

Absolute Maximum Ratings

e Visible Light Unicolor Lamp

Il 1 Unit Ratings Conditions
arameter n GaP [ GaAsP | GaAlAs | AlGalnP |  InGaN | GaN
PD mw 75 \ 120
IF mA 30
AIF mA/°C -0.45 25°C or higher
IFP mA 100 [ 70 f=1kHztw <100us
VR V 3 5
Top °C =30 to +85 [ -30to0+80
Tstg °C -30 to +100
e Visible Light Bicolor Lamp
Paramet Unit Ratings Condii
arameter N GaP | GaAsP | GaAlAs | AGalnP |  InGaN onaitions
PD mwW 75 \ 120 Same conditions for simultaneous lighting
IF mA 30
AlF mA/°C -0.45 25°C or higher
IFP mA 100 f=1kHztw <100us
VR Vv 4 5
Top °C -30 to +85
Tstg °C -30 to +100
e Visible Light Unicolor Surface Mount LEDs
Paramet Unit Ratings Conditi
arameter N GaP [ GaAsP | GaAlAs | AlGalnP InGaN | GaN el e
IF mA 30 20
AlF mA/°C -0.45 -0.27 25°C or higher
IFP mA 100" 7072 f=1kHztw <100pus
VR \ 3 5
Top °C -30 to +85 -30 to +80
Tstg °C —-30 to +100
*1: 70mA for SEC1005/1007 Series
*2: 50mA for SEC1005/1007 Series
e Visible Light Bicolor Surface Mount LEDs
Ratings
Parameter Unit SEC2002/2004 Conditions
75
PD W
m (Same conditions for simultaneous lighting)
IF mA 30
AlF mA/°C -0.45 25°C or higher
IFP mA 70 f=1kHztw <100us
VR \ 4
Top °C -30 to +85
Tstg °C -30 to +100
e Visible Light Three Element Surface Mount LEDs
Ratings
Parameter Unit SECU3M02C Conditions
Red Green/Blue
When one chip lights up
= mw 75 120 (same as green/blue for simultaneous lighting)
IF mA 30
AlF mA/°C -0.45 25°C or higher
IFP mA 70 50 f=1kHztw <100us
VR \' 5
Top °C -30 to +80
Tstg °C -30 to +100
208 | LEDs




5-1-1 Unicolor Iamps -]

m5¢pRound Standard LEDs (with Stopper) - External Dimensions 1

SEL1010 Series (Viewing angle 26 1/2 - Diffused lens: 60° typ, Transparent lens: 40° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth oh
W [y [rdend 3, [rdton 23 Joordbond 22 oo (2%
TYP MAX TYP TYP TYP TYP
SEL1110R Deep red Diffused red 2.0 2.5 10 2.8 5 700 10 625 10 100 10 GaP
SEL1110S Deep red Transparent red 2.0 2.5 10 4.5 5 700 10 625 10 100 10 GaP
SEL1110W Deep red Diffused white 2.0 2.5 10 2.8 5 700 10 625 10 100 10 GaP
SEL1610C High-luminosity red Water clear 1.75 22 10 300 20 660 10 642 10 30 10 GaAlAs
SEL1610W High-luminosity red Diffused white 1.75 22 10 250 20 660 10 642 10 30 10 GaAlAs
SEL1210R Red Diffused red 1.9 25 10 26 20 630 10 620 10 35 10 GaAsP
SEL1210S Red Transparent red 1.9 2.5 10 75 20 630 10 620 10 35 10 GaAsP
SEL1810A Amber Transparent orange 1.9 25 10 37 10 610 10 605 10 35 10 GaAsP
SEL1810D Amber Diffused orange 1.9 2.5 10 18 10 610 10 605 10 35 10 GaAsP
SEL1910A Orange Transparent orange 1.9 2.5 10 25 10 587 10 590 10 33 10 GaAsP
SEL1910D Orange Diffused orange 1.9 25 10 14 10 587 10 590 10 33 10 GaAsP
SEL1710K Yellow Transparent yellow 2.0 2.5 10 65 10 570 10 571 10 30 10 GaP
SEL1710Y Yellow Diffused yellow 2.0 2.5 10 22 10 570 10 571 10 30 10 GaP
SEL1410E Green Transparent green 2.0 2.5 10 84 20 560 10 567 10 20 10 GaP
SEL1410G Green Diffused green 2.0 2.5 10 32 20 560 10 567 10 20 10 GaP
SEL1510C Pure green Water clear 2.0 2.5 10 50 20 555 10 559 10 20 10 GaP
m5¢pRound Standard LEDs - External Dimensions 2
SEL1010M Series (Viewing angle 26 1/2 - Diffused lens: 60° typ, Transparent lens: 40° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth -
e Conditions| Iv Conditions| AP [Conditions Ad  |Conditions| ~AA  |Conditions B2
Part Number Emitting Color Lens Color X/'; F(mA) | (med) [IFmA)| (m) |IFma)| (m) [IFma)| (m) |IFma) | Material
TYP MAX TYP TYP TYP TYP
SEL1210RM Red Diffused red 1.9 2.5 10 36 20 630 10 620 10 35 10 GaAsP
SEL1210SM Red Transparent red 1.9 2.5 10 75 20 630 10 620 10 35 10 GaAsP
SEL1810AM Amber Transparent orange 1.9 25 10 37 10 610 10 605 10 35 10 GaAsP
SEL1810DM Amber Diffused orange 1.9 25 10 18 10 610 10 605 10 35 10 GaAsP
SEL1910AM Orange Transparent orange 1.9 25 10 34 10 587 10 590 10 33 10 GaAsP
SEL1910DM Orange Diffused orange 1.9 2.5 10 19 10 587 10 590 10 33 10 GaAsP
SEL1710KM Yellow Transparent yellow 2.0 25 10 65 10 570 10 571 10 30 10 GaP
SEL1410EM Green Transparent green 2.0 2.5 10 84 20 560 10 567 10 20 10 GaP
SEL1410GM Green Diffused green 2.0 25 10 30 20 560 10 567 10 20 10 GaP
SEL1510CM Pure green Water clear 2.0 2.5 10 50 20 555 10 559 10 20 10 GaP
m5¢pRound Wide Viewing LEDs - External Dimensions 3
SEL1010XM Series (Viewing angle 26 1/2 - AlGalnP: 60° typ, InGaN: 30° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
. VF Conditions|  Iv |Conditions| AP |Conditons| ~Ad  |Conditions| A\ |Conditions|  Chip
Part Number Emitting Color Lens Color V) IF(mA) | (med) | IFmA) | (m) |IFmA) | (m) |IF(mA) | (m) |IF(mA) | Material
TYP MAX TYP TYP TYP TYP
* | SELU1610CXM-S Deep red Water clear 2.0 25 20 350 20 650 20 639 20 20 20 AlGalnP
SELU1210CXM Red Water clear 2.0 25 20 280 20 635 20 625 20 15 20 AlGalnP
SELU1810CXM Amber Water clear 2.0 2.5 20 570 20 615 20 607 20 15 20 AlGalnP
* | SELU1B10CXM-S Light amber | Water clear 2.0 25 20 350 20 598 20 595 20 16 20 AlGalnP
SELU1910CXM Orange Water clear 2.0 25 20 450 20 591 20 589 20 15 20 AlGalnP
* | SELU1710CXM Ultrahigh Yellow Water clear 241 25 20 300 20 572 20 571 20 15 20 AlGalnP
* | SELU1410CXM-S Juminosity | Green Water clear 2.1 25 20 150 20 560 20 562 20 12 20 | AlGalnP
SELT1D10CXM-S Pure green | Water clear 3.3 4.0 20 3200 20 512 20 520 20 35 20 InGaN
* | SELU1J10CXM Blue green | Water clear 3.3 4.0 20 1150 20 502 20 505 20 35 20 InGaN
* | SELU1L10CXM Aqua blue | Water clear 3.3 4.0 20 750 20 492 20 495 20 35 20 InGaN
SELS1E10CXM-M Blue Water clear 3.7 4.2 20 1000 20 468 20 470 20 25 20 InGaN
SELT1E10CXM-S Blue Water clear 3.3 4.0 20 1000 20 458 20 465 20 25 20 InGaN
SELT1E10WXM-S Blue Diffused white 3.3 4.0 20 255 20 458 20 465 20 25 20 InGaN
SELK1E10CXM-D | High luminosity | Blue Water clear 3.6 4.0 20 200 20 468 20 470 20 30 20 | GaN on Si
* Mass production in preparation
LEDs || 209




5-1-1 Unicolor lamps

m5@pRound Narrow Viewing Angle LEDs - External Dimensions 4

SEL 1050M Series (available as Direct Mount) (Viewing angle 26 1/2 - Diffused lens: 30° typ, Transparent lens: 30° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
™ iti iti iti iti iti Chi
Part Number Emitting Color Lens Color X/'; (:I"):n(dr':%'s (n‘:éd) (:I"):n(dr'::%'s (r)'n\r":r,'n) C}I?:n?rlrt]lzr;s (r}1\r?'1) CI('):n?::%'s (m) Cl?:n?:_:oAr;s Mater:ial
TYP MAX TYP TYP TYP TYP
SEL1250RM Red Diffused red 1.9 25 10 48 20 630 10 620 10 35 10 GaAsP
SEL1250SM Red Transparent red 1.9 25 10 75 20 630 10 620 10 35 10 GaAsP
SEL1850AM Amber Transparent orange 1.9 2.5 10 90 20 610 10 605 10 35 10 GaAsP
SEL1850DM Amber Diffused orange 1.9 25 10 60 20 610 10 605 10 35 10 GaAsP
SEL1950KM Orange Transparent orange 1.9 25 10 96 20 587 10 590 10 33 10 GaAsP
SEL1450EKM Green Diffused green 2.0 25 10 190 20 560 10 567 10 20 10 GaP
SEL1450GM-YG | Green Diffused green 2.0 25 10 120 20 560 10 567 10 20 10 GaP
SEL1550CM Pure green Water clear 2.0 25 10 72 20 555 10 559 10 20 10 GaP
SEL1E50CM-S Blue Water clear 4.0 4.6 10 80 10 430 10 466 10 65 10 GaN
SELU1250CM Ultrahigh Red Water clear 2.0 25 20 900 20 635 20 625 20 15 20 | AlGalnP
SELT1D50CM-S luminosity Pure green | Water clear 3.3 4.0 20 6500 20 512 20 520 20 35 20 InGaN
SELT1E50CM-S Blue Water clear 3.3 4.0 20 2000 20 458 20 465 20 25 20 InGaN

m4.6 x 5.6¢Egg-Shaped LEDs - External Dimensions 5
SEL 1053M Series (Viewing angle 26 1/2 - A1GalnP: 30° typ/80° typ, GaP: 30° typ/80° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
i VF Conditions| v [Conditions| AP [Conditions| ~ Ad  [Conditions| ~ AA  [Conditions| ~Chip
Part Number Emitting Color Lens Color W) IF(mA) | (mcd) | IF (mA) (m) | IF (maA) om) | IF (mA) (nm) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
SEL1453CEMKT | Green Transparent green 2.0 25 10 140 20 560 10 567 10 20 10 GaP
SELU1253CMKT | Ultrahigh ‘ Red Water clear 2.0 25 20 200 20 635 20 625 20 15 20 | AlGalnP
SELU1853CM-S | luminosity ‘ Amber Water clear 2.0 2.5 20 550 20 611 20 605 20 17 20 | AlGalnP

m4pRound Standard LEDs - External Dimensions 6
SEL 4010 Series (Viewing angle 26 1/2 - Diffused lens: 60° typ, Transparent lens: 40° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth oh
- — — - > - ip
Part Number Emitting Color Lens Color X/'; ci?:n?r'rt]'oAr;s (n‘:éd) Cl?:n?r':g";s (r)'n\r';) Cﬁf?f’:z’;s (;\,?1) CIC;:n?rth]lzl;s (m) Cﬁf?[':z’;s Material
TYP MAX TYP TYP TYP TYP

SEL4110R Deep red Diffused red 2.0 25 10 1.7 5 700 10 625 10 100 10 GaP
SEL4110S Deep red Transparent red 2.0 25 10 24 5 700 10 625 10 100 10 GaP
SEL4210R Red Diffused red 1.9 25 10 17 20 630 10 620 10 35 10 GaAsP
SEL4210S Red Transparent red 1.9 2.5 10 30 20 630 10 620 10 35 10 GaAsP
SEL4810A Amber Transparent orange 1.9 2.5 10 20 10 610 10 605 10 35 10 GaAsP
SEL4810D Amber Diffused orange 1.9 25 10 15 10 610 10 605 10 35 10 GaAsP
SEL4910A Orange Transparent orange 1.9 2.5 10 26 10 587 10 590 10 33 10 GaAsP
SEL4910D Orange Diffused orange 1.9 25 10 16 10 587 10 590 10 33 10 GaAsP
SEL4710K Yellow Transparent yellow 2.0 25 10 36 10 570 10 571 10 30 10 GaP
SEL4710Y Yellow Diffused yellow 2.0 25 10 14 10 570 10 571 10 30 10 GaP
SEL4410E Green Transparent green 2.0 2.5 10 87 20 560 10 567 10 20 10 GaP
SEL4410G Green Diffused green 2.0 25 10 34 20 560 10 567 10 20 10 GaP
SEL4510C Pure green Water clear 2.0 25 10 45 20 555 10 559 10 20 10 GaP
SELU4410CKT-S | Ultrahigh luminosity ‘Green Water clear 2.1 2.5 20 170 20 560 20 562 20 12 20 AlGalnP

m4@Round Wide Vieiwng Angle LEDs - External Dimensions 7
SEL 4014 Series (available as Direct Mount) (Viewing angle 26 1/2 - Diffused lens: 60° typ, Transparent lens: 40° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Dominant Wavelength
- Conditions|  Iv [Conditions| AP [Conditions| ~Ad  [Conditions| AN [Conditions| ~ Chip
Part Number Emitting Color Lens Color X/"; IF(mA) | (mcd) | IFmA) | (m) |IF(mA)| (m) | IFmA)| (m) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
SEL4114R Deep red Diffused red 2.0 25 10 2.8 10 700 10 625 10 100 10 GaP
SEL4114S Deep red Transparent red 2.0 25 10 3.8 10 700 10 625 10 100 10 GaP
SEL4214R Red Diffused red 1.9 25 10 24 20 630 10 620 10 35 10 GaAsP
SEL4214S Red Transparent red 1.9 25 10 40 20 630 10 620 10 35 10 GaAsP
SEL4814A Amber Transparent orange 1.9 25 10 20 10 610 10 605 10 35 10 GaAsP
SEL4814D Amber Diffused orange 1.9 25 10 15 10 610 10 605 10 35 10 GaAsP
SEL4914A Orange Transparent orange 1.9 25 10 26 10 587 10 590 10 33 10 GaAsP
SEL4914D Orange Diffused orange 1.9 25 10 11 10 587 10 590 10 33 10 GaAsP
SEL4714K Yellow Transparent yellow 2.0 25 10 38 10 570 10 571 10 30 10 GaP
SEL4714Y Yellow Diffused yellow 2.0 25 10 27 10 570 10 571 10 30 10 GaP
SEL4414E Green Transparent green 2.0 2.5 10 69 20 560 10 567 10 20 10 GaP
SEL4414G Green Diffused green 2.0 25 10 48 20 560 10 567 10 20 10 GaP
SEL4514C Pure green Water clear 2.0 2.5 10 26 20 555 10 559 10 20 10 GaP
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5-1-1 Unicolor lamps

m3pRound LEDs - External Dimensions 8
SEL 6010 Series (available as Direct Mount) (Viewing angle 26 1/2 - Diffused lens: 60° typ, Transparent lens: 40° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Sp Half B
Part Number Emitting Color Lens Color 0 Condilons gy [oniions| - AP, - Condifons] - M~ |Condiions) A | Condions) | el
TYP MAX TYP TYP TYP TYP

SEL6110R Deep red Diffused red 2.0 25 10 2.6 10 700 10 625 10 100 10 GaP
SEL6110S Deep red Transparent red 2.0 25 10 3.9 10 700 10 625 10 100 10 GaP
SEL6210R Red Diffused red 1.9 25 10 18 20 630 10 620 10 35 10 GaAsP
SEL6210S Red Transparent red 1.9 25 10 4 20 630 10 620 10 35 10 GaAsP
SEL6810A Amber Transparent orange 1.9 25 10 22 10 610 10 605 10 35 10 GaAsP
SEL6810D Amber Diffused orange 1.9 25 10 9.6 10 610 10 605 10 35 10 GaAsP
SEL6910A Orange Transparent orange 1.9 25 10 22 10 587 10 590 10 33 10 GaAsP
SEL6910D Orange Diffused orange 1.9 25 10 11 10 587 10 590 10 33 10 GaAsP
SEL6710K Yellow Transparent yellow 2.0 25 10 37 10 570 10 571 10 30 10 GaP
SEL6710Y Yellow Diffused yellow 2.0 2.5 10 1 10 570 10 571 10 30 10 GaP
SEL6410E Green Transparent green 2.0 25 10 90 20 560 10 567 10 20 10 GaP
SEL6410G Green Diffused green 2.0 25 10 30 20 560 10 567 10 20 10 GaP
SEL6510C Pure green Water clear 2.0 25 10 42 20 555 10 559 10 20 10 GaP
SEL6510G Pure green Diffused green 2.0 25 10 9.6 20 555 10 559 10 20 10 GaP
SEL6E10C Blue Water clear 4.0 4.8 20 60 20 430 20 466 20 65 20 GaN
SELK6E10C High luminosity Blue Water clear 3.6 4.0 20 100 20 468 20 470 20 30 20 |GaNon Si
SELU6910C-S Ultrahigh luminosity |Orange | Water clear 2.0 25 20 550 20 591 20 589 20 15 20 AlGalnP

m3pRound Wide Viewing Angle LEDs - External Dimensions 9
SEL 6014 Series (available as Direct Mount) (Viewing angle 26 1/2 - Transparent lens: 140° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
o VF Conditonsy  Iv [Condiions| AP [Conditions| ~Ad  [Conditions| ~AA  [Conditions| ~ Chip
Part Number Emitting Color Lens Color ) IF(mA) | (mcd) |IF (mA) om) | IF (mA) om) | IF (mA) (m) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP

SEL6214S Red Transparent red 1.9 2.5 10 18 20 630 10 620 10 35 10 GaAsP
SEL6814A Amber Transparent orange 1.9 25 10 9.0 10 610 10 605 10 35 10 GaAsP
SEL6914A Orange Transparent orange 1.9 25 10 8.0 10 587 10 590 10 33 10 GaAsP
SEL6914W Orange Diffused white 1.9 25 10 5.0 10 587 10 590 10 33 10 GaAsP
SEL6714K Yellow Transparent yellow 2.0 25 10 66 20 570 10 571 10 30 10 GaP
SEL6714W Yellow Diffused white 2.0 25 10 30 20 570 10 571 10 30 10 GaP
SEL6414E Green Transparent green 2.0 25 10 42 20 560 10 567 10 20 10 GaP
SEL6414E-TG Deep green Transparent green 2.0 25 10 18 20 558 10 564 10 20 10 GaP
SEL6514C Pure green Water clear 2.0 25 10 12 20 555 10 559 10 20 10 GaP
SELK6D14C-D High Green Water clear 3.7 4.0 20 120 20 514 20 520 20 40 20 |GaNon Si
SELK6E14C-D luminosity | Blue Water clear 3.6 4.0 20 40 20 468 20 470 20 30 20 |GaNon Si
SELU6614C-S Deep red Water clear 2.0 25 20 150 20 650 20 639 20 20 20 AlGalnP
SELU6614W-S Deep red Diffused white 2.0 25 20 90 20 650 20 639 20 20 20 AlGalnP
SELU6214C Red Water clear 2.0 25 20 180 20 635 20 625 20 15 20 AlGalnP
SELU6814C-S Amber Water clear 2.0 25 20 230 20 615 20 607 20 15 20 AlGalnP
SELS6B14C Ultrahigh | Light amber | Water clear 2.0 2.5 20 120 20 600 20 596 20 15 20 AlGalnP
SELU6914C-S luminosity | orange Water clear 2.0 2.5 20 180 20 591 20 589 20 15 20 | AlGalnP
SELU6714C Yellow Water clear 241 25 20 60 20 572 20 571 20 15 20 AlGalnP
SELU6414G-S Green Water clear 241 25 20 30 20 560 20 562 20 12 20 AlGalnP
SELS6D14C Pure green | Water clear 3.3 4.0 20 300 20 518 20 525 20 35 20 InGaN
SELS6E14C-M Blue Water clear 3.7 4.2 20 70 20 468 20 470 20 25 20 InGaN

m3pRound Narrow Viewing Angle LEDs - External Dimensions 10
SEL 6015 Series (available as Direct Mount) (Viewing angle 26 1/2 - Transparent lens: 30° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditons]  Iv  [Conditions] AP [Conditions| ~Ad  [Conditions| AA  |Conditions| ~ Chip
Part Number Emitting Color Lens Color V) IF(mA) | (mcd) | IFmA) | (m) | IF (maA) (m) | IF (ma) (m) | IF (ma) | Material
TYP MAX TYP TYP TYP TYP

SEL6215S Red Transparent red 1.9 25 10 45 20 630 10 620 10 35 10 GaAsP
SEL6915A Orange Transparent orange 1.9 25 10 60 20 587 10 590 10 33 10 GaAsP
SEL6715C Yellow Water clear 2.0 2.5 10 90 20 570 10 571 10 30 10 GaP
SEL6415E Green Transparent green 2.0 25 10 81 20 560 10 567 10 20 10 GaP
SEL6515C Pure green Water clear 2.0 2.5 10 44 20 555 10 559 10 20 10 GaP
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5-1-1 Unicolor lamps

m3@pRound Standard LEDs - External Dimensions 11

SEL 2010 Series (Viewing angle 20 1/2 - Diffused lens: 60° typ, Transparent lens: 40° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
» — = = - = Chi
Part Number Emitting Color Lens Color x/F) Cl"’:nz':zr;s (mlz:d) CI(":"?#:OA';S (r)1\rFr>1) CI('):nzi;:zl;s (n)\rcr{'n) ('}I(I):n?:.:oA';S (r?r}\n) CI"’:nz':Zr;s MateFr)iaI
TYP MAX TYP TYP TYP TYP

SEL2110R Deep red Diffused red 2.0 25 10 1.8 10 700 10 625 10 100 10 GaP
SEL2110S Deep red Transparent red 2.0 25 10 4.0 10 700 10 625 10 100 10 GaP
SEL2110W Deep red Diffused white 2.0 2.5 10 1.8 10 700 10 625 10 100 10 GaP
SEL2610C High luminosity red Water clear 1.75 22 10 60 20 660 10 642 10 30 10 GaAlAs
SEL2210R Red Diffused red 1.9 25 10 15 20 630 10 620 10 35 10 GaAsP
SEL2210S Red Transparent red 1.9 2.5 10 40 20 630 10 620 10 35 10 GaAsP
SEL2210W Red Diffused white 1.9 25 10 15 20 630 10 620 10 35 10 GaAsP
SEL2810A Amber Transparent orange 1.9 25 10 22 10 610 10 605 10 35 10 GaAsP
SEL2810D Amber Diffused orange 1.9 2.5 10 9.0 10 610 10 605 10 35 10 GaAsP
SEL2910A Orange Transparent orange 1.9 2.5 10 16 10 587 10 590 10 33 10 GaAsP
SEL2910D Orange Diffused orange 1.9 25 10 8.0 10 587 10 590 10 33 10 GaAsP
SEL2710K Yellow Transparent yellow 2.0 2.5 10 40 10 570 10 571 10 30 10 GaP
SEL2710Y Yellow Diffused yellow 2.0 2.5 10 14 10 570 10 571 10 30 10 GaP
SEL2410E Green Transparent green 2.0 25 10 77 20 560 10 567 10 20 10 GaP
SEL2410G Green Diffused green 2.0 25 10 20 20 560 10 567 10 20 10 GaP
SEL2510C Pure green Water clear 2.0 25 10 43 20 555 10 559 10 20 10 GaP
SEL2510G Pure green Diffused green 2.0 25 10 8.2 20 555 10 559 10 20 10 GaP
SEL2E10C Blue Water clear 4.0 4.8 20 60 20 430 10 466 20 65 10 GaN
SELU2610C-S Deep red Water clear 2.0 2.5 20 300 20 650 20 639 20 20 20 AlGalnP
SELU2210C-S Red Water clear 2.0 25 20 350 20 632 20 624 20 20 20 AlGalnP

* | SELU2810C-S Amber Water clear 2.0 25 20 400 20 611 20 605 20 17 20 AlGalnP
SELU2B10A-S Light amber | Water clear 2.0 25 20 300 20 598 20 595 20 16 20 AlGalnP

*| SELU2910C-S Orange Water clear 2.0 25 20 350 20 591 20 589 20 15 20 AlGalnP
SELU2910D-S Ultrahigh | Orange Diffused orange 2.0 25 20 300 20 590 20 592 20 15 20 AlGalnP
SELU2710C luminosity | yellow Water clear 2.1 2.5 20 270 20 572 20 571 20 15 20 | AlGalnP

* | SELU2410C-S Green Water clear 2.1 25 20 100 20 560 20 562 20 12 20 AlGalnP
SELT2D10C-S Pure green | Water clear 3.3 4.0 20 1800 20 512 20 520 20 35 20 InGaN

* | SELU2J10C Blue green | Water clear 3.3 4.0 20 800 20 502 20 505 20 35 20 InGaN
SELU2L10C Aqua blue | Water clear 3.3 4.0 20 600 20 492 20 495 20 35 20 InGaN
SELS2E10C Blue Water clear 3.7 4.3 20 300 20 468 20 470 20 26 20 InGaN
SELT2E10C-S Blue Water clear 3.3 4.0 20 550 20 458 20 465 20 25 20 InGaN

* Mass production in preparation
m3pRound Narrow Viewing Angle LEDs - External Dimensions 12
SEL 2015 Series (Viewing angle 26 1/2 - Diffused lens: 50° typ, Transparent lens: 30° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
p— ti ti iti ti ti Chi
Part Number Emitting Color Lens Color X/'; (:I?:n?rlwﬁzr;s (mléd) C)Ic'J:n?r:ﬁXr;s (ﬁrFr"n) Clcl):n?::zr;s (;‘g) CI?EL:I%'S (fé‘,‘) (')Icl):n?r;ﬁoAr;s Mat e':i il
TYP MAX TYP TYP TYP TYP

SEL2215R Red Diffused red 1.9 25 10 38 20 630 10 620 10 35 10 GaAsP
SEL2215S Red Transparent red 1.9 2.5 10 45 20 630 10 620 10 35 10 GaAsP
SEL2815A Amber Transparent orange 1.9 25 10 80 20 610 10 605 10 35 10 GaAsP
SEL2815D Amber Diffused orange 1.9 25 10 60 20 610 10 605 10 35 10 GaAsP
SEL2915A Orange Transparent orange 1.9 2.5 10 81 20 587 10 590 10 33 10 GaAsP
SEL2915D Orange Diffused orange 1.9 2.5 10 53 20 587 10 590 10 33 10 GaAsP
SEL2715K Yellow Transparent yellow 2.0 25 10 130 20 570 10 571 10 30 10 GaP
SEL2715Y Yellow Diffused yellow 2.0 2.5 10 110 20 570 10 571 10 30 10 GaP
SEL2415E Green Transparent green 2.0 25 10 110 20 560 10 567 10 20 10 GaP
SEL2415G Green Diffused green 2.0 2.5 10 72 20 560 10 567 10 20 10 GaP
SEL2515C Pure green Water clear 2.0 25 10 52 20 555 10 559 10 20 10 GaP
SELU2215R-S Ultrahigh luminosity ‘ Red Diffused red 2.0 2.5 20 380 20 632 20 624 20 20 20 AlGalnP
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m5¢Inverted-Cone Lighting-Panel LEDs - External Dimensions 13

SEL 1013 Series

5-1-1 Unicolor lamps

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditions|  Iv [Conditions] AP [Conditions| ~Ad  [Conditions| AA  [Conditions| ~ Chip
Part Number Emitting Color Lens Color V) IF (mA) | (med) | 1Fma)y | (m) | IF (mA) m) | IF (ma) (nm) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
SEL1213C Red Water clear 1.9 25 10 7.0 20 630 10 620 10 35 10 GaAsP
SEL1813A Amber Transparent orange 1.9 25 10 8.0 20 610 10 605 10 35 10 GaAsP
SEL1913K Orange Transparent light orange 1.9 25 10 8.0 20 587 10 590 10 33 10 GaAsP
SEL1713K Yellow Transparent yellow 2.0 25 10 15 20 570 10 571 10 30 10 GaP
SEL1413E Green Transparent green 2.0 25 10 12 20 560 10 567 10 20 10 GaP
SEL1513E Pure green Transparent light green 2.0 2.5 10 5.0 20 555 10 559 10 20 10 GaP
m3@Inverted-Cone Lighting-Panel LEDs - External Dimensions 14
SEL 6013 Series (available as Direct Mount)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditions| v [Conditions| AP [Conditions| Ad  |Conditions| A\  [Conditions|  Chip
Part Number Emitting Color Lens Color v IF(mA) | (mcd) | IF (mA) om) | IF mA) om) | IF (mA) (m) | IF (mA) | Material
TYP_ MAX TYP TYP TYP TYP
SEL6413E Green Transparent green 2.0 25 10 14 20 560 10 567 10 20 10 GaP
SEL6413E-TG Deep green Transparent green 2.0 25 10 6.0 20 558 10 564 10 20 10 GaP
SEL6513C Pure green Water clear 2.0 25 10 5.0 20 555 10 559 10 20 10 GaP
SELU6213C-S Ultrahigh ‘ Red Water clear 2.0 25 20 30 20 632 20 624 20 20 20 AlGalnP
SELS6B13W luminosity ‘ Light amber | Diffused white 2.0 2.5 20 60 20 600 20 596 20 15 20 AlGalnP
m3gplnverted-Cone Lighting-Panel LEDs - External Dimensions 15
SEL 2013 Series
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditions| v [Conditions| AP [Conditions| ~Ad  [Conditions| AN [Conditions| ~ Chip
Part Number Emitting Color Lens Color W) IF(mA) | (mcd) | IF (mA) Om) | 1F (mA) om) | IF (maA) (m) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
SEL2613CS-S High luminosity red Transparent light red 1.75 2.2 10 20 20 660 10 642 10 30 10 GaAlAs
SEL2213C Red Water clear 1.9 25 10 7.0 20 630 10 620 10 35 10 GaAsP
SEL2813A Amber Transparent orange 1.9 25 10 8.0 20 610 10 605 10 35 10 GaAsP
SEL2913K Orange Transparent light orange 1.9 25 10 8.0 20 587 10 590 10 33 10 GaAsP
SEL2713K Yellow Transparent yellow 2.0 25 10 17 20 570 10 571 10 30 10 GaP
SEL2413E Green Transparent green 2.0 25 10 14 20 560 10 567 10 20 10 GaP
SEL2413G Green Diffused green 2.0 25 10 12 20 560 10 567 10 20 10 GaP
SEL2513E Pure green Transparent green 2.0 2.5 10 5.0 20 555 10 559 10 20 10 GaP
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5-1-1 Unicolor lamps

m4@pBow Shaped LEDs - External Dimensions 16

SEL4027 Series (Viewing angle 20 1/2 - 60° typ/110° typ)

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditions| v [Conditions| AP [Conditions| ~ Ad  [Conditions| ~ AA  [Conditions| ~ Chip
Part N E I L | :
art Number miting Golor ens Golor ) IF (mA) | (mcd) [1FmA) [ (m) | IF(mA) | (m) | IF(mA) [ (m) | IF(mA) | Material
TYP MAX TYP TYP TYP TYP
SEL4227C Red Water clear 1.9 25 10 15 20 630 10 620 10 35 10 GaAsP
SEL4427EP Green Transparent green 2.0 2.5 10 19 20 560 10 567 10 20 10 GaP
m4¢@Bow Shaped LEDs - External Dimensions 17
SEL6027 Series (available as Direct Mount) (Viewing angle 26 1/2 - 40° typ/50° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
F VF Conditions Iv Conditions AP |Conditions Ad  |Conditions M\ [Conditions|  Chip
Part Number Emitting Color Lens Color W) IF (mA) | (med) | IF (mA) (m) | IF (ma) om) | IF (maA) (m) | 1F (mA) | Material
TYP MAX TYP TYP TYP TYP
SEL6227S Red Transparent red 1.9 25 10 14 20 630 10 620 10 35 10 GaAsP
SEL6927A Orange Transparent orange 1.9 25 10 10 10 587 10 590 10 33 10 GaAsP
SEL6427EP Green Transparent green 2.0 2.5 10 26 20 560 10 567 10 20 10 GaP
m3.19pBow Shaped LEDs - External Dimensions 18
SEL4028 Series (Viewing angle 20 1/2 - 40° typ/50° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditions|  Iv [Conditions] AP [Conditions| ~Ad  [Conditions| AA  [Conditions| ~ Chip
Part Number Emitting Color Lens Color W) IF(mA) | (mcd) | IF mA) om) | IF (ma) om) | IF (maA) m) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
SEL4628C-S High luminosity red Water clear 1.75 2.2 10 50 20 660 10 642 10 30 10 GaAlAs
SEL4228C Red Water clear 1.9 25 10 27 20 630 10 620 10 35 10 GaAsP
SEL4828A Amber Transparent orange 1.9 25 10 14 10 610 10 605 10 35 10 GaAsP
SEL4928A Orange Transparent orange 1.9 25 10 14 10 587 10 590 10 33 10 GaAsP
SEL4728K Yellow Transparent yellow 2.0 25 10 30 10 570 10 571 10 30 10 GaP
SEL4428E Green Transparent green 2.0 25 10 63 20 560 10 567 10 20 10 GaP
SEL4428B-TG Deep green Transparent blue 2.0 2.5 10 18 20 558 10 564 10 20 10 GaP
SEL4528C Pure green Water clear 2.0 2.5 10 30 20 555 10 559 10 20 10 GaP
m3.1pBow Shaped LEDs - External Dimensions 19
SEL4029 Series (available as Direct Mount) (Viewing angle 26 1/2 - 60° typ/110° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditions| v [Conditions| AP [Conditions| ~Ad  [Conditions] ~AA  [Conditions| ~ Chip
Part Number Emitting Color Lens Color W) IF(mA) | (mcd) | IF (mA) (m) | IF (ma) om) | IF (mA) (m) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
SEL4229R Red Diffused red 1.9 2.5 10 21 20 630 10 620 10 35 10 GaAsP
SEL4829A Amber Transparent orange 1.9 25 10 18 10 610 10 605 10 35 10 GaAsP
SEL4929A Orange Transparent orange 1.9 2.5 10 18 10 587 10 590 10 33 10 GaAsP
SEL4729KH Yellow Transparent yellow 2.0 25 10 60 10 570 10 571 10 30 10 GaP
SEL4429E Green Transparent green 2.0 2.5 10 60 20 560 10 567 10 20 10 GaP
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m5mm Pitch Lead Rectangular LEDs- External Dimensions 20

SEL 5020 Series (available as Direct Mount)

(Viewing angle 26 1/2 - 120° typ/160° typ)

5-1-1 Unicolor lamps

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Sp Half B;
Part Number Emitting Color Lens Color x; Cl?:n?r':;r;s (rr:gd) ﬁ?zn?r'::z';s (r);ll:q) Clc'):n?rlrt]lzr;s (;‘g') Cﬁf?:]'zr;s (rﬁ:\q) ﬁ?:n?r':%'s Mate':ial
TYP MAX TYP TYP TYP TYP
SEL5620C High luminosity red Water clear 1.75 22 10 25 10 660 10 642 10 30 10 GaAlAs
SEL5220S Red Transparent red 1.9 25 10 20 20 630 10 620 10 35 10 GaAsP
SEL5820A Amber Transparent orange 1.9 2.5 10 12 20 610 10 605 10 35 10 GaAsP
SEL5920A Orange Transparent orange 1.9 25 10 12 20 587 10 590 10 33 10 GaAsP
SEL5420E Green Transparent green 2.0 25 10 20 20 560 10 567 10 20 10 GaP
SEL5520C Pure green Water clear 2.0 2.5 10 6.0 20 555 10 559 10 20 10 GaP
SEL5E20C Blue Water clear 4.0 4.8 20 10 20 430 20 466 20 65 20 GaN
SELK5E20C-D High luminosity| Blue Water clear 3.6 4.0 20 40 20 468 20 470 20 30 20 |GaNonSi
SELU5620S-S Deep red Transparent red 2.0 25 20 75 20 650 20 639 20 20 20 AlGalnP
* | SELU5220C-S Red Water clear 2.0 2.5 20 120 20 632 20 624 20 20 20 AlGalnP
SELU5820C-S Amber Water clear 2.0 25 20 150 20 611 20 605 20 17 20 AlGalnP
* | SELUSB20C Ultrahigh | Light amber | Water clear 2.0 2.5 20 120 20 | 600 20 596 20 15 20 | AlGalnP
SELU5920A-S luminosity | Orange Transparent orange 2.0 25 20 130 20 591 20 589 20 15 20 AlGalnP
SELU5720C Yellow Water clear 21 25 20 50 20 572 20 571 20 15 20 AlGalnP
SELU5420E-S Green Transparent green 2.1 2.5 20 18 20 562 20 562 20 12 20 AlGalnP
SELT5D20C-S Pure green | Water clear 3.3 4.0 20 300 20 512 20 520 20 35 20 InGaN
SELT5E20C-S Blue Water clear 3.3 4.0 20 90 20 458 20 465 20 25 20 InGaN
* Mass production in preparation
m5mm Pitch Lead 3pLens LEDs - External Dimensions 21
SEL 5021 Series (available as Direct Mount) (Viewing angle 261/2 - 40° typ/30° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
" iti iti iti iti iti Chi
Part Number Emitting Color Lens Color X/'; Cl?:n?r'::zr;s (n':;d) Cl?zn?':;r;s (;‘I,F;,') CI?:n?r;E:oAr;s (;‘g) ﬁ%ng::\?s (r?r)\n) ﬁ?:"?:‘:g;s MateFr)iaI
TYP MAX TYP TYP TYP TYP
SEL5221S Red Transparent red 1.9 25 10 35 20 630 10 620 10 35 10 GaAsP
SEL5821A Amber Transparent orange 1.9 25 10 60 20 610 10 605 10 35 10 GaAsP
SEL5921A Orange Transparent orange 1.9 25 10 60 20 587 10 590 10 33 10 GaAsP
SEL5721C Yellow Water clear 2.0 25 10 90 20 570 10 571 10 30 10 GaP
SEL5421E Green Transparent green 2.0 25 10 95 20 560 10 567 10 20 10 GaP
SEL5521C Pure green Water clear 2.0 2.5 10 35 20 555 10 559 10 20 10 GaP
m5mm Pitch Lead Bow Shaped LEDs - External Dimensions 22
SEL 5023 Series (available as Direct Mount) (Viewing angle 261/2 - 60° typ/60° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
Part Number Emitting Color Lens Color X}; (‘i‘;n?r'::oAr;s (mléd) C&"g‘:}'z’;s (r)1\r':1) ﬁ?:n?r'::oAr;s (r)1\r?1) ﬁ?zn(dr'::?_\';s (r?r:;) (‘i?:n?r'::OAr;s M?t"elrr)ial
TYP MAX TYP TYP TYP TYP
SEL5223S Red Transparent red 1.9 2.5 10 25 20 630 10 620 10 35 10 GaAsP
SEL5823A Amber Transparent orange 1.9 25 10 35 20 610 10 605 10 35 10 GaAsP
SEL5923A Orange Transparent orange 1.9 25 10 35 20 587 10 590 10 33 10 GaAsP
SEL5723C Yellow Water clear 2.0 25 10 60 20 570 10 571 10 30 10 GaP
SEL5423E Green Transparent green 2.0 25 10 40 20 560 10 567 10 20 10 GaP
SEL5523C Pure green Water clear 2.0 25 10 13 20 555 10 559 10 20 10 GaP
SEL5E23C Blue Water clear 4.0 4.8 20 20 20 430 20 466 20 65 20 GaN
SELK5E23C-D High luminosity| Blue Water clear 3.6 4.0 20 60 20 468 20 470 20 30 20 |GaNon Si
SELU5223C-S Red Water clear 2.0 25 20 100 20 635 20 625 20 15 20 AlGalnP
SELU5823A-S Amber Transparent orange 2.0 25 20 200 20 614 20 605 20 17 20 AlGalnP
SELS5B23C Ultrahigh Light amber | Water clear 2.0 2.5 20 135 20 600 20 596 20 15 20 AlGalnP
SELU5923C-S Juminosity Orange Water clear 2.0 25 20 145 20 591 20 589 20 15 20 AlGalnP
SELU5723C Yellow Water clear 2.0 25 20 155 20 572 20 571 20 15 20 AlGalnP
* | SELT5D23C-S Pure green | Water clear 3.3 4.0 20 400 20 512 20 520 20 35 20 InGaN
SELT5E23C-S Blue Water clear 3.3 4.0 20 130 20 458 20 465 20 25 20 InGaN
* Mass production in preparation
m5mm Pitch Lead Egg-Shaped LEDs - External Dimensions 23
SEL 5055 Series (available as Direct Mount) (Viewing angle 261/2 - 80° typ/40° typ)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
" it i it it it Chi
Part Number Emitting Color Lens Color X,I; C,c,':"?,':g;s (n':;d) ﬁ?:n?,ﬂf\';s (r%l\r':) ﬁ?:n?r':?\r;s (I’}l\l?’l) (i?:n?::zr;s (r?ri\'l) Cln'):n?::g;s Matel:ial
TYP MAX TYP TYP TYP TYP
SEL5255S Red Transparent red 1.9 2.5 10 35 20 630 10 620 10 35 10 GaAsP
SEL5955A Orange Transparent orange 1.9 25 10 25 20 587 10 590 10 33 10 GaAsP
SEL5755C Yellow Water clear 2.0 2.5 10 140 20 570 10 571 10 30 10 GaP
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m5@pRound Standard Bicolor LEDs - External Dimensions 24
SML 1016/10016 Series

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Sp: Half Bandwidth
Part Number Emitting Color Lens Color X/F) (_)I('):n?rirt]izr;s (m'éd) ﬁ?:n?ri:zr;s (r)1\r?1) ﬁ?:n(d,i:zr;s (Qﬁq) ﬁ?:n?ri:%s (r?r)r;) (i?:n?ri:zr;s M?:;?iw Remark
TYP MAX TYP TYP TYP TYP
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*Mass production in preparation
m5¢Round Bicolor LEDs - External Dimensions 25
SML 10051 Series
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half
Part Number Emitting Color Lens Color x/F) (JI?:n;jli‘:i%m (rnlz'l:d) (?;c::n?ri]t‘jzr;s (r)1\r$1) (i?:n?':izr;s (r%n\r?'n) Cl?:n?ri]tqizr;s (r?ri\w) Cl?zn?ri;izr;s M(;mrr)ial Remark
TYP MAX TYP TYP TYP TYP
swizw (S50 ot g loze) o} @) ml sl Bl sl ol gl 1] S s omn
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m 3.3 x 6 Bow Shaped Bicolor LEDs - External Dimensions 26

SML 70023 Series (available as Direct Mount)

5-1-2 Bicolor lamps

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
Part Number Emitting Color Lens Color X/F) (Jltlin?rigioAr;s (mlz:d) C&”?::Z’;S (r)1\r':1) Cltl):n?ri‘:izr;s (I’)l\r(:l) CIC":n?::oAr)‘S (r?r>r\1) ()IT:n?ri:ioAr;s M(;?;‘:ial Remark
TYP MAX TYP TYP TYP TYP
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*Mass production in preparation
mEgg-Shaped Bicolor LEDs - External Dimensions 27
SML 70055 Series (available as Direct Mount)
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
Part Number Emitting Color Lens Color x;:) Clz'):n?rirt]izr;s (mléd) (:."F"?,i,',iz';s (r)i\rﬁ"l) ci?:n?:,izr;s (,ﬁ\r?-.) Clcl):n?ri]tizr;s (,?:‘1) Clc;:n?ri]tizr;s Mz?;Eial Remark
TYP MAX TYP TYP TYP TYP
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m 1.6 x 0.8 Miniature Surface Mount LEDs - External Dimensions 28

SEC 1005 Series

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Sp Half Bandwidt
- VF Conditions| v [Conditions| AP [Conditions| ~ Ad  [Conditions| ~AA  [Conditions| ~ Chip
Part N E I L | :
art Number miting Golor ens Golor ) IF (mA) | (med) [1FmA) | (m) | IFmA) | (m) [IFmA) | (m) | IF(mA) | Material
TYP MAX TYP TYP TYP TYP
SECU1605C-S Deep red Water clear 1.9 25 10 25 10 650 10 639 10 20 10 AlGalnP
SECU1205C-S Red Water clear 1.9 25 10 45 10 635 10 625 10 20 10 AlGalnP
SECU1805C-S Amber Water clear 1.9 25 10 50 10 615 10 607 10 17 10 AlGalnP
SECU1905C-S Orange Water clear 1.9 25 10 40 10 591 10 589 10 15 10 AlGalnP
SECT1D05C-S Pure green Water clear 3.3 3.8 10 180 10 515 10 523 10 35 10 InGaN
SECS1L05C-S Blue green Water clear 3.1 3.6 10 50 10 486 10 490 10 45 10 InGaN
SECT1E05C-S Blue Water clear 3.3 3.8 10 28 10 460 10 466 10 25 10 InGaN
m1.6 x 0.8 Miniature Surface Mount LEDs - External Dimensions 29
SEC 1007 Series
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half
- VF Conditions|  Iv [Conditions] AP [Conditions| Ad  [Condiions| A\  [Conditions| ~ Chip
Part Number Emitting Color Lens Color W) IF(mA) | (mcd) | IF (mA) om) | IF mA) om) | IF (ma) (m) | IF (ma) | Material
TYP MAX TYP TYP TYP TYP
SECS1B07C Light amber Water clear 1.9 2.5 10 45 10 600 10 596 10 15 10 AlGalnP
* | SECU1707C Yellow Water clear 2.2 2.5 10 15 10 572 10 571 10 15 10 AlGalnP
*Mass production in preparation
m Side View Surface Mount LEDs - External Dimensions 30
SEC 4001 Series
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditons| v [Conditions] AP [Conditions| ~ Ad  [Conditions] &\  [Conditions| ~ Chip
Part Number Emitting Color Lens Color V) IF(mA) | (med) | IF (mA) (nm) IF (mA) m) | IF (mA) (m) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
* | SEC4201C Red Water clear 1.9 25 10 10 20 630 10 620 10 35 10 GaAsP
SEC4801C Amber Water clear 1.9 25 10 16 20 610 10 605 10 35 10 GaAsP
* | SEC4901C Orange Water clear 1.9 2.5 10 13 20 587 10 590 10 33 10 GaAsP
* | SEC4701C Yellow Water clear 2.0 25 10 25 20 570 10 571 10 30 10 GaP
* | SEC4401C Green Water clear 2.0 25 10 22 20 560 10 567 10 20 10 GaP
SEC4401E-TG Deep green Transparent green 2.0 2.5 10 11 20 558 10 564 10 20 10 GaP
* | SEC4501C Pure green Water clear 2.0 25 10 8 20 555 10 559 10 20 10 GaP
* | SECT4D01C-S Ultrahigh ‘ Pure green | Water clear 3.3 4.0 20 180 20 512 20 520 20 35 20 InGaN
SECT4E01C-S luminosity ‘ Blue Water clear 3.3 4.0 20 50 20 458 20 465 20 25 20 InGaN
*Mass production in preparation
m Side View Surface Mount LEDs (Inner Lens Type) - External Dimensions 31
SEC 4003 Series
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
. VF Conditions Iv Conditions| AP |Conditions Ad  |Conditions A\ |Conditions|  Chip
Part Number Emitting Color Lens Color V) IF(mA) | (med) | IF(mA) [ (m) [IF(mA) | (m) | IF(mA) | (m) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
* | SEC4203C Red Water clear 1.9 25 10 15 20 630 10 620 10 35 10 GaAsP
* | SEC4803C Amber Water clear 1.9 25 10 20 20 610 10 605 10 35 10 GaAsP
* | SEC4903C Orange Water clear 1.9 25 10 15 20 587 10 590 10 33 10 GaAsP
* | SEC4703C Yellow Water clear 2.0 25 10 35 20 570 10 571 10 30 10 GaP
* | SEC4403C Green Water clear 2.0 25 10 33 20 560 10 567 10 20 10 GaP
* | SEC4403E-TG Deep green Transparent green 2.0 25 10 15 20 558 10 564 10 20 10 GaP
SEC4503C Pure green Water clear 2.0 25 10 10 20 555 10 559 10 20 10 GaP
* | SECU4D03C Ultrahigh ‘ Pure green | Water clear 3.3 4.0 20 300 20 525 20 530 20 35 20 InGaN
* | SECU4E03C luminosity ‘ Blue Water clear 3.3 4.0 20 100 20 468 20 470 20 25 20 InGaN

*Mass productiol
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5-1-3 Unicolor surface mount

m3.0 x 1.5 Surface Mount LEDs (Flat Lens Type) - External Dimensions 32
SEC 1001 Series

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditions| v [Conditions| AP [Conditions| ~Ad  [Conditions| A\  [Conditions| ~ Chip
Part Number Emitting Color Lens Color ) IF(mA) | (mcd) | IF (mA) Om) | 1F (mA) om) | IF (mA) (m) | IF (mA) | Material
TYP MAX TYP TYP TYP TYP
SEC1101C Deep red Water clear 2.0 25 10 1.5 20 700 10 625 10 100 10 GaP
SEC1601C High luminosity red Water clear 1.7 22 10 25 20 660 10 642 10 30 10 GaAlAs
SEC1201C Red Water clear 1.9 25 10 10 20 630 10 620 10 35 10 GaAsP
SEC1801C Amber Water clear 1.9 25 10 16 20 610 10 605 10 35 10 GaAsP
SEC1901C Orange Water clear 1.9 25 10 13 20 587 10 590 10 33 10 GaAsP
SEC1701C-YG Yellow Water clear 2.0 2.5 10 25 20 570 10 571 10 30 10 GaP
SEC1401C Green Water clear 2.0 2.5 10 22 20 560 10 567 10 20 10 GaP
SEC1401E-TG Deep green Transparent green 2.0 25 10 11 20 558 10 564 10 20 10 GaP
SEC1501C Pure green Water clear 2.0 25 10 8.0 20 555 10 559 10 20 10 GaP
SEC1E01C Blue Water clear 3.9 4.8 20 6.0 20 430 20 466 20 65 20 GaN
SECU1701C . Yellow Water clear 2.1 2.5 20 50 20 572 20 571 20 15 20 AlGalnP
SECU1401C-S Elr%?nosity Green Water clear 2.1 25 20 13 20 562 20 562 20 120 20 AlGalnP
SECU1401C-TG Green Water clear 2.1 25 20 25 20 564 20 564 20 12 20 AlGalnP
SECU1901C-S . Orange Water clear 2.0 25 10 30 10 590 10 590 10 15 10 AlGalnP
SECT1D01C-S tjjl:rz?nholg::y Pure green | Water clear 3.3 4.0 20 180 20 512 20 520 20 35 20 InGaN
SECT1E01C-S Blue Water clear 3.3 4.0 20 50 20 458 20 465 20 25 20 InGaN

m3.0 x 1.5 Surface Mount LEDs (Inner Lens Type) - External Dimensions 33
SEC 1003 Series

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
- VF Conditions| v [Conditions| AP [Conditions| ~ Ad [Conditions| A\ |Conditions| ~ Chip
Part Number Emitting Color Lens Color ) IF(mA) | (med) | IF (mA) om) | IF (mA) om) | IF (ma) (m) | IF (ma) | Material
TYP MAX TYP TYP TYP TYP

SEC1603C High luminosity red Water clear 1.7 2.2 10 35 20 660 10 642 10 30 10 GaAlAs
SEC1203C Red Water clear 1.9 25 10 15 20 630 10 620 10 35 10 GaAsP
SEC1803C Amber Water clear 1.9 25 10 20 20 610 10 605 10 35 10 GaAsP
SEC1903C Orange Water clear 1.9 25 10 15 20 587 10 590 10 33 10 GaAsP
SEC1703C Yellow Water clear 2.0 25 10 35 20 570 10 571 10 30 10 GaP
SEC1403C Green Water clear 2.0 25 10 33 20 560 10 567 10 20 10 GaP
SEC1403E-TG Deep green Transparent green 2.0 25 10 15 20 558 10 564 10 20 10 GaP
SEC1503C Pure green Water clear 2.0 25 10 10 20 555 10 559 10 20 10 GaP
SECU1703C . Yellow Water clear 2.1 25 20 70 20 572 20 571 20 15 20 AlGalnP
SECU1403C-S I'-L:Ir%?nosity Green Water clear 2.1 25 20 40 20 562 20 562 20 12 20 AlGalnP
SECU1403C-TG Green Water clear 2.1 25 20 75 20 564 20 564 20 12 20 AlGalnP
SECS1203C Ultrahigh Red Water clear 1.9 2.5 20 100 20 635 20 625 20 15 20 AlGalnP
SECS1803C Juminosity | Amber Water clear 1.9 25 3 10 3 615 3 607 20 15 3 AlGalnP
SECS1903C Orange Water clear 1.9 2.5 20 70 20 590 20 590 20 15 20 AlGalnP
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m 3.0 x 2.5 Surface Mount LEDs with Two Elements (Flat Lens Type) - External Dimensions 34

SEC 2002 Series

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
Part Number Emiting Color Lens Color w Condionel I [Condiors] A, condtor] Ad - Joondiors) A3 - [Condors| | PLE
TYP MAX TYP TYP TYP TYP
Il S
SEC2462C A: High luminosity red Water clear 1.7 2.2 10 20 20 660 10 642 10 30 10 GaAlAs
B: Green 2.0 2.5 10 20 20 560 10 567 10 20 10 GaP
seoeez0 B Water lar N T Y 88 T M M
scaee20 | GRE Water dar TN Y X X 8 M+ X 3 A
SEC2s020 | QLR | Water cor TN Y X T X Y X Y A
sscaec0 R Water st T 1 N T M A T Y T
SECRR0 | ] Watr e N Y X X X X 3 A ™
m 3.0 x 2.5 Surface Mount LEDs with Two Elements (Inner Lens Type) - External Dimensions 35
SEC 2004 Series
Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Spectrum Half Bandwidth
Part Number Emitting Color Lens Color (VVF) Condiors| b [Condiors] 2P Joondiors) - A, - Joondors| - A3 - [Condors| | PEE,
TYP MAX TYP TYP TYP TYP
b [ - i— ] T 3 X T M X Y T
scaemic |G Water dar TN - X X 3 M Y N
scczeeac | B ERe Water lar TN T M N N - N - X S
SEC2rmi | eion Water lsr N - X X 2 Y Y
SeoasoaC | BEER e | Water cor N Y 3 X ) X~ N
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5-1-5 Surface mount with Three Elements n——mm

m Surface Mount LEDs with Three Elements - External Dimensions 36
SEC3MO00 Series

Forward Voltage Luminous Intensity | Peak Wavelength | Dominant Wavelength | Sp Half B
» — — = — — Chi
Part Number Emitting Color Lens Color x;:) (i%n?rlrt:;r;s (mlgd) Cﬁf?:]'z’;s (r);rl:) ()I%n?rl::/o-\r;s (;‘g) Cl?:n?rlrt]lzr;s (rer?w) Cl?:n?rlrt]lzr;s Mate':ial Remark
TYP MAX TYP TYP TYP TYP
Uttrahigh A: Blue 3.3 4.0 20 70 20 458 20 465 20 25 20 InGaN
SECT3M02C-S luminosity B: Red Water clear 1.9 25 20 150 20 635 20 625 20 15 20 | AlGalnP |Anode common
C: Green 3.2 4.0 20 230 20 512 20 520 20 35 20 InGaN
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I5-2 Infrared LEDs

Absolute Maximum Ratings

Parameter Unit Ratings Conditions
IF mA 100
AIF mA/°C -1.33 25°C or higher
IFP mA 1000 f=1kHztw <10us
VR \ 5
Top °C —30 to +85
Tstg °C —30 to +100

m5¢Round Infrared LEDs - External Dimensions 37

SID1010M Series

Forward Voltage Radiant Intensity Peak Wavelength | Spectrum Half Bandwidth
VF Conditions le AP [Condions| A\ |Conditions|  ChiP Remark
Part Number | - Lens Color ) IF (mA) | (mWisr) Conditions (m) | IFma) | (m) | IF(ma) | Material |(DimensionA)
TYP MAX TYP TYP TYP
SID1010CM Water clear 1.3 1.5 50 130 | (Constant voltage) Vcc=3V, R=2.2Q 940 50 50 50 GaAs 7.620.2
SID1K10CM Water clear 1.3 1.5 50 200 | (Constant voltage) Vcc=3V, R=2.2Q 940 50 50 50 GaAs 7.620.2
SID1010CXM | Water clear 1.3 15 50 80 | (Constant voltage) Vcc=3V, R=2.2Q 940 50 50 50 GaAs 6.9+0.2
SID1K10CXM | Water clear 1.3 1.5 50 110 | (Constant voltage) Vcc=3V, R=2.2Q 940 50 50 50 GaAs 6.9+0.2
m5¢pRound Infrared LEDs - External Dimensions 38
SID1050M Series (available as Direct Mount)
Forward Voltage Radiant Intensity Peak Wavelength | Spectrum Half Bandwidth :
VF Conditions le AP Conditions A% Conditions Ch'p,
Part Number | - Lens Color ) IF (mA) | (mWisr) Conditions (om) |F(ma) | (m) | IF(ma) | Material | Remark
TYP MAX TYP TYP TYP
SID1050CM Water clear 1.3 \ 1.5 50 250 | (Constant voltage) Vcc=3V, R=2.2Q 940 50 50 50 GaAs —
m5¢pRound Infrared LEDs - External Dimensions 39
SID300/1003 Series
Forward Voltage Radiant Intensity Peak Wavelength | Spectrum Half Bandwidth
VF Conditions le AP |Conditions| A\  |Conditions|  ChiP Remark
Part Number | - Lens Color ) IF (mA) | (mWisr) Conditions (m) | 1FmA) | (m) | IF(ma) | Material |(DimensionA)
TYP MAX TYP TYP TYP
SID303C Water clear 1.3 1.5 50 80 | (Constant voltage) Vcc=3V, R=2.2Q 940 50 50 50 GaAs 3.0+0.5
SID313BP Transparent light violet 1.3 1.5 50 130 | (Constant voltage) Vcc=3V, R=2.2Q 940 50 50 50 GaAs 3.620.5
SID1003BQ Transparent light deep blue 1.3 1.5 50 180 | (Constant voltage) Vec=3V, R=2.2Q 940 50 50 50 GaAs 3.620.5
SID307BR Transparent deep blue 1.3 1.5 50 200 | (Constant voltage) Vcc=3V, R=2.2Q 940 50 50 50 GaAs 4.2+0.5
SID1G307C Water clear 1.5 1.8 50 50 | IF=50mA 850 50 40 50 GaAlAs 4.2+0.5
SID1G313C Water clear 1.5 1.8 50 30 | IF=50mA 850 50 40 50 GaAlAs 3.6+0.5
m5¢pRound Infrared LEDs - External Dimensions 40
SID 2010 Series
Forward Voltage Radiant Intensity Peak Wavelength | Spectrum Half Bandwidth _
VF Conditions| e AP [Conditions] A\  [Conditions|  ChiP
PartNumber | Lens Golor ) IF (MA) | (mWisr) Conditions (om) | IF(mA) | (m) | IF(ma) | Material | Remark
TYP MAX IYP TYP TYP
SID2010C Water clear 1.3 1.5 50 7 | IF=50mA 940 50 50 50 GaAs -
SID2K10C Water clear 1.3 1.5 50 14 | IF=50mA 940 50 50 50 GaAs —
m3 x 1.5 Surface Mount Infrared LEDs (Inner Lens Type) - External Dimensions 41
SEC 1003C Series
Forward Voltage Radiant Intensity Peak Wavelength  |Spectrum Half Bandwidth .
VF Conditions le AP |Conditions A\ |Conditions|  Chip
PartNumber | - Lens Color V) IF (mA) | (mWis) Conditions (om) | IFmA) | (m) | IF(ma) | Material | Remark
TYP MAX TYP TYP TYP
SEC1G03C Water clear 1.5 \ 1.8 50 3 | IF=50mA 850 50 40 40 GaAlAs —
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IExterna/ Dimensions List

mExternal Dimensions List
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(Unit: mm) (General tolerance: +0.3)

LEDs || 223




External Dimensions List

m External Dimensions List
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Ordering Information

Please place orders by integer multiples of the standard minimum package unit.

Series Name

Standard Minimum Package Unit

Bulk Taping (Suffix and Quantity)
DIP8 100 pcs (2 sticks)
DIP16 100 pcs (4 sticks)
SOP8 - -TL: 1000 pcs
SOT89-5 - -TL: 1000 pcs
TSSOP-24 - -TL: 2800 pcs
HSOP16 - -TL: 1400 pcs
PS16 (SMD16Pin) - V1: 1200 pcs
PS4 (SMD4Pin) - V1: 2000 pcs
TO252-5 - -TL: 3000 pcs
TO263-5 - -TL: 800 pcs
TO220F-5 (FM205) 100 pcs/600 pcs*®
El-12.5/19 core (SI-8400/8500) 100 pcs
ZIP15/18/21/23 (SLA) 108pcs (6 sticks)
SIP12/15/21 (SLA) 108pcs (6 sticks)
ZIP15 (SMA) 144pcs (8 sticks)
SIP12/15 (SMA) 144pcs (8 sticks)
SIP 8/10 (STA) 100 pcs
TO2208S (Straight) 100 pcs (2 sticks)
TO-220S (Surface-Mount) - VR: 1000 pcs VL: 1000 pcs
TO-220 (MT-25) 100 pcs
TO-220F (FM20) 100 pcs
TO220F-2Pin 100 pcs
TO-3P (MT100) 100 pcs
TO-3PF (FM100) 100 pcs
TO3PF-2Pin 100 pcs
MT-200 100 pcs
Diode (¢ 10 body/@1.5 lead) 100 pcs
Diode (¢2.4 body/@0.6 lead) 100 pcs V: 5000 pcs V1: 3000 pcs VO0: 3000 pcs WS: 2500 pcs WK: 2500 pcs
Diode (2.7 body/¢0.6 lead) 100 pcs V: 5000 pcs V1: 2000 pcs V0: 2000 pcs W: 4000 pcs
Diode (¢2.7 body/¢0.78 lead) 100 pcs V: 5000 pcs V1: 2000 pcs VO0: 2000 pcs
Diode (¢4.0 body/¢0.78 lead) 100 pcs V: 3000 pcs V1: 1000 pcs
Diode (¢4.0 body/¢0.98 lead) 100 pcs V: 3000 pcs V1: 1000 pcs
Diode (¢5.2 body/¢p1.2 lead) 100 pcs V3: 1500 pcs V4: 1000 pcs
Diode (6.5 body/¢@1.4 lead) 100 pcs
Diode (Compact-Surface-Mount) - VL: 3000 pcs VR: 3000pcs
Diode (SFP/SJP-Surface-Mount) - V/VR: 1800 pcs
Diode (RBV-40) 100 pcs
Diode (RBV-60) 100 pcs
SZ-10 (Surface Mount) - VL: 750 pcs VR: 750 pcs
High voltage rectifier diode - V1: 5000 pcs VD: 8000 pcs
Diode (D pack-Surface-Mount) - VL: 3000 pcs VR: 3000 pcs
LED Chip - Refer to Page 207 for Taping Qty
LED Bullet 100 pcs (Plastic bag)| Refer to Page 205 for Taping Qty

*: Contact your local sales representative for order quantity.
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IPart Number Index in Alphanumeric Order

Part No. Category Description Page Part No. Category Description Page
2SA1186 Transistors  For Audio (LAPT) and General Purpose 130 28C3832 Transistors  For SMPS for 100VAC system and General Purpose 132
28A1215 Transistors  For Audio (LAPT) and General Purpose 130 28C3833 Transistors  For SMPS for 100VAC system and General Purpose 132
2SA1216 Transistors  For Audio (LAPT) and General Purpose 130 25C3834 Transistors  For DC-DC Converter and General Purpose 132
2SA1262 Transistors  For General Purpose 130 28C3835 Transistors  For DC-DC Converter and General Purpose 132
2SA1294 Transistors  For Audio (LAPT) and General Purpose 130 25C3851 Transistors  For General Purpose 132
2SA1295 Transistors  For Audio (LAPT) and General Purpose 130 2SC3851A Transistors  For General Purpose 132
2SA1303 Transistors  For Audio (LAPT) and General Purpose 130 28C3852 Transistors  For General Purpose (High hFE, Low VCE (sat)) 132
2SA1386 Transistors  For Audio (LAPT) and General Purpose 130 28SC3852A Transistors  For General Purpose (High hFE, Low VCE (sat)) 132
2SA1386A Transistors  For Audio (LAPT) and General Purpose 130 28C3856 Transistors  For Audio (Single Emitter) and General Purpose 132
2SA1488 Transistors  For General Purpose 130 25C3857 Transistors  For Audio (Single Emitter) and General Purpose 132
2SA1488A Transistors  For General Purpose 130 28C3858 Transistors  For Audio (Single Emitter) and General Purpose 132
2SA1492 Transistors  For Audio (Single Emitter) and General Purpose 130 28C3927 Transistors  For SMPS for 200VAC system and General Purpose 132
2SA1493 Transistors  For Audio (Single Emitter) and General Purpose 130 25C4020 Transistors  For SMPS for 200VAC system and General Purpose 132
2SA1494 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4024 Transistors  For DC-DC Converter and General Purpose 132
28A1567 Transistors  For General Purpose (Low VCE (sat)) 130 28C4064 Transistors  For General Purpose (Low VCE (sat)) 132
2SA1568 Transistors  For General Purpose (Low VCE (sat)) 130 285C4131 Transistors  For DC-DC Converter and General Purpose 132
2SA1667 Transistors  For Audio Driver and General Purpose 130 25C4138 Transistors  For SMPS for 100VAC system and General Purpose 132
2SA1668 Transistors  For Audio Driver and General Purpose 130 28C4139 Transistors  For SMPS for 100VAC system and General Purpose 132
2SA1673 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4140 Transistors  For SMPS for 100VAC system and General Purpose 132
2SA1693 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4153 Transistors  For DC-DC Converter and General Purpose 132
2SA1694 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4297 Transistors  For SMPS for 100VAC system and General Purpose 132
2SA1695 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4298 Transistors  For SMPS for 100VAC system and General Purpose 132
2SA1725 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4300 Transistors  For SMPS for 200VAC system and General Purpose 132
2SA1726 Transistors  For Audio (Single Emitter) and General Purpose 130 25C4301 Transistors  For SMPS for 200VAC system and General Purpose 132
2SA1746 Transistors  For General Purpose 130 28C4304 Transistors  For SMPS for 200VAC system and General Purpose 132
2SA1859 Transistors  For Audio Driver and General Purpose 130 25C4381 Transistors  For Audio Driver and General Purpose 132
2SA1859A Transistors  For Audio Driver and General Purpose 130 28C4382 Transistors  For Audio Driver and General Purpose 132
28A1860 Transistors  For Audio (LAPT) and General Purpose 130 28C4388 Transistors  For Audio (Single Emitter) and General Purpose 132
2SA1907 Transistors  For Audio (Single Emitter) and General Purpose 130 25C4434 Transistors  For SMPS for 100VAC system and General Purpose 132
2SA1908 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4445 Transistors  For SMPS for 200VAC system and General Purpose 132
2SA1909 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4466 Transistors  For Audio (Single Emitter) and General Purpose 132
2SA2151 Transistors  For Audio (Single Emitter) and General Purpose 130 28C4467 Transistors  For Audio (Single Emitter) and General Purpose 132
2SA2151A Transistors  For Audio (Single Emitter) and General Purpose 130 28C4468 Transistors  For Audio (Single Emitter) and General Purpose 132
28B1257 Transistors  For General Purpose (Darlington) 130 28C4495 Transistors  Audio Temperature Compensation and General Purpose (High hFE, Low VCE (saf)) | 132
2SB1258 Transistors  For General Purpose (Darlington) 130 28C4511 Transistors  For Audio (Single Emitter) and General Purpose 132
2SB1259 Transistors  For General Purpose (Darlington) 130 28C4512 Transistors  For Audio (Single Emitter) and General Purpose 132
2SB1351 Transistors  For General Purpose (Darlington) 130 28C4518 Transistors  For SMPS for 200VAC system and General Purpose 132
25B1382 Transistors  For General Purpose (Darlington) 130 2SC4518A Transistors  For SMPS for 200VAC system and General Purpose 132
25B1383 Transistors  For General Purpose (Darlington) 130 28C4546 Transistors  For SMPS for 100VAC system and General Purpose 134
28B1420 Transistors  For General Purpose (Darlington) 130 28C4557 Transistors  For SMPS for 200VAC system and General Purpose 134
2SB1559 Transistors  For Audio (Darlington) and General Purpose 130 28C4706 Transistors  For SMPS for 200VAC system and General Purpose 134
2SB1560 Transistors  For Audio (Darlington) and General Purpose 130 25C4883 Transistors  For Audio Driver and General Purpose 134
2SB1570 Transistors  For Audio (Darlington) and General Purpose 130 2SC4883A Transistors  For Audio Driver and General Purpose 134
2SB1587 Transistors  For Audio (Darlington) and General Purpose 130 25C4886 Transistors  For Audio (LAPT) and General Purpose 134
25SB1588 Transistors  For Audio (Darlington) and General Purpose 130 28C5071 Transistors  For SMPS for 100VAC system and General Purpose 134
25B1647 Transistors  For Audio (Darlington) and General Purpose 130 28C5099 Transistors  For Audio (Single Emitter) and General Purpose 134
25B1648 Transistors  For Audio (Darlington) and General Purpose 130 28C5100 Transistors  For Audio (Single Emitter) and General Purpose 134
2SB1649 Transistors  For Audio (Darlington) and General Purpose 130 2SC5101 Transistors  For Audio (Single Emitter) and General Purpose 134
2SB1685 Transistors  For Audio (Darlington) and General Purpose 130 28C5130 Transistors  For SMPS for 100VAC system and General Purpose 134
25SB1686 Transistors  For Audio (Darlington) and General Purpose 130 28C5287 Transistors  For SMPS for 200VAC system and General Purpose 134
25B1687 Transistors  For Audio (Darlington) and General Purpose 130 28C5333 Transistors  For General Purpose 134
28C2023 Transistors  For General Purpose 132 28C5586 Transistors  For SMPS for 200VAC system and General Purpose 134
28C2837 Transistors  For Audio (LAPT) and General Purpose 132 28C5830 Transistors  For SMPS for 200VAC system and General Purpose 134
25C2921 Transistors  For Audio (LAPT) and General Purpose 132 28C5924 Transistors  For SMPS for 200VAC system and General Purpose 134
28C2922 Transistors  For Audio (LAPT) and General Purpose 132 25C6011 Transistors  For Audio (Single Emitter) and General Purpose 134
28C3179 Transistors  For General Purpose 132 2SC6011A Transistors  For Audio (Single Emitter) and General Purpose 134
28C3263 Transistors  For Audio (LAPT) and General Purpose 132 2SD1769 Transistors  For General Purpose (Darlington) 134
28C3264 Transistors  For Audio (LAPT) and General Purpose 132 28D1785 Transistors  For General Purpose (Darlington) 134
28C3284 Transistors  For Audio (LAPT) and General Purpose 132 28D1796 Transistors  For General Purpose (Darlington) 134
28C3519 Transistors  For Audio (LAPT) and General Purpose 132 28D2014 Transistors  For General Purpose (Darlington) 134
2SC3519A Transistors  For Audio (LAPT) and General Purpose 132 28D2015 Transistors  For General Purpose (Darlington) 134
28C3678 Transistors  For SMPS for 200VAC system and General Purpose 132 2S8D2016 Transistors  For General Purpose (Darlington) 134
28C3679 Transistors  For SMPS for 200VAC system and General Purpose 132 28D2017 Transistors  For General Purpose (Darlington) 134
28C3680 Transistors  For SMPS for 200VAC system and General Purpose 132 28D2045 Transistors  For General Purpose (Darlington) 134
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2SD2081 Transistors  For General Purpose (Darlington) 134 AU02 Diodes Fast Recovery Diodes (Axial) 183
2SD2082 Transistors  For General Purpose (Darlington) 134 AUO2A Diodes Fast Recovery Diodes (Axial) 184
2SD2083 Transistors  For General Purpose (Darlington) 134 AU02Z Diodes Fast Recovery Diodes (Axial) 183
2SD2141 Transistors  For General Purpose (Darlington) 134 EGO1 Diodes Ultrafast Recovery Diodes (Axial) 186
2SD2389 Transistors  For Audio (Darlington) and General Purpose 134 EGO1A Diodes Ultrafast Recovery Diodes (Axial) 186
2SD2390 Transistors ~ For Audio (Darlington) and General Purpose 134 EGO1C Diodes Ultrafast Recovery Diodes (Axial) 187
2SD2401 Transistors  For Audio (Darlington) and General Purpose 134 EGO1Y Diodes Ultrafast Recovery Diodes (Axial) 185
2SD2438 Transistors  For Audio (Darlington) and General Purpose 134 EGO01Z Diodes Ultrafast Recovery Diodes (Axial) 185
2SD2439 Transistors  For Audio (Darlington) and General Purpose 134 EG 1 Diodes Ultrafast Recovery Diodes (Axial) 186
28D2557 Transistors  For General Purpose (Darlington) 134 EG 1A Diodes Ultrafast Recovery Diodes (Axial) 186
2SD2558 Transistors  For General Purpose (Darlington) 134 EG 1Y Diodes Ultrafast Recovery Diodes (Axial) 185
2SD2560 Transistors  For Audio (Darlington) and General Purpose 134 EG1Z Diodes Ultrafast Recovery Diodes (Axial) 185
2SD2561 Transistors  For Audio (Darlington) and General Purpose 134 EH1 Diodes Fast Recovery Diodes (Axial) 183
2SD2562 Transistors  For Audio (Darlington) and General Purpose 134 EH 1A Diodes Fast Recovery Diodes (Axial) 183
2SD2641 Transistors  For Audio (Darlington) and General Purpose 134 EH 1Z Diodes Fast Recovery Diodes (Axial) 183
2SD2642 Transistors  For Audio (Darlington) and General Purpose 134 EK 03 Diodes Schottky Barrier Diodes (Axial) 188
2SD2643 Transistors  For Audio (Darlington) and General Purpose 134 EK 04 Diodes Schottky Barrier Diodes (Axial) 188
2SK1179 Transistors MOS FETs 138 EK 06 Diodes Schottky Barrier Diodes (Axial) 189
2SK1183 Transistors MOS FETs 138 EK 09 Diodes Schottky Barrier Diodes (Axial) 189
2SK1188 Transistors MOS FETs 138 EK 14 Diodes Schottky Barrier Diodes (Axial) 188
2SK2419 Transistors MOS FETs 138 EK 16 Diodes Schottky Barrier Diodes (Axial) 189
2SK2420 Transistors MOS FETs 138 EK 19 Diodes Schottky Barrier Diodes (Axial) 189
2SK2701 Transistors MOS FETs 138 EKV550 Transistors MOS FETs 138
2SK2702 Transistors MOS FETs 138 EL02Z Diodes Ultrafast Recovery Diodes (Axial) 185
2SK2704 Transistors MOS FETs 138 EL 1 Diodes Ultrafast Recovery Diodes (Axial) 186
2SK2707 Transistors MOS FETs 138 EL1Z Diodes Ultrafast Recovery Diodes (Axial) 185
2SK2709 Transistors MOS FETs 138 EMO1 Diodes Rectifier Diodes (Axial) 181
2SK2710A Transistors MOS FETs 138 EMO1A Diodes Rectifier Diodes (Axial) 181
2SK2778 Transistors MOS FETs 138 EMO01Z Diodes Rectifier Diodes (Axial) 181
2SK2779 Transistors MOS FETs 138 EM 1 Diodes Rectifier Diodes (Axial) 181
25K2803 Transistors MOS FETs 138 EM 1A Diodes Rectifier Diodes (Axial) 181
2SK2805 Transistors MOS FETs 138 EM 1B Diodes Rectifier Diodes (Axial) 181
25K2848 Transistors MOS FETs 138 EM1C Diodes Rectifier Diodes (Axial) 182
2SK2943 Transistors MOS FETs 138 EM 1Y Diodes Rectifier Diodes (Axial) 181
2SK2945 Transistors MOS FETs 138 EM1Z Diodes Rectifier Diodes (Axial) 181
2SK3002 Transistors MOS FETs 138 EM 2 Diodes Rectifier Diodes (Axial) 181
2SK3003 Transistors MOS FETs 138 EM 2A Diodes Rectifier Diodes (Axial) 181
2SK3004 Transistors MOS FETs 138 EM 2B Diodes Rectifier Diodes (Axial) 181
2SK3199 Transistors MOS FETs 138 EN01Z Diodes Ultrafast Recovery Diodes (Axial) 185
2SK3710 Transistors  MOS FETs (Surface mount) 138 EPO1C Diodes Ultrafast Recovery Diodes (Axial) 187
2SK3711 Transistors MOS FETs 138 ESO1 Diodes Fast Recovery Diodes (Axial) 183
2SK3724 Transistors  MOS FETs (Surface mount) 138 ESO1A Diodes Fast Recovery Diodes (Axial) 183
2SK3800 Transistors MOS FETs (Surface mount) 138 ESO1F Diodes Fast Recovery Diodes (Axial) 184
2SK3801 Transistors MOS FETs 138 ES01Z Diodes Fast Recovery Diodes (Axial) 183
2SK3851 Transistors MOS FETs 138 ES 1 Diodes Fast Recovery Diodes (Axial) 183
AGO1 Diodes Ultrafast Recovery Diodes (Axial) 186 ES 1A Diodes Fast Recovery Diodes (Axial) 183
AGO1A Diodes Ultrafast Recovery Diodes (Axial) 186 ES 1F Diodes Fast Recovery Diodes (Axial) 184
AGO1Y Diodes Ultrafast Recovery Diodes (Axial) 185 ES1Z Diodes Fast Recovery Diodes (Axial) 183
AGO1Z Diodes Ultrafast Recovery Diodes (Axial) 185 ETO13 Thyristors PNPN Switch 170
AK 03 Diodes Schottky Barrier Diodes (Axial) 188 ETO141 Thyristors ~ PNPN Switch 170
AK 04 Diodes Schottky Barrier Diodes (Axial) 188 ETO15 Thyristors ~ PNPN Switch 170
AK 06 Diodes Schottky Barrier Diodes (Axial) 189 ET020 Thyristors ~ PNPN Switch 170
AK 09 Diodes Schottky Barrier Diodes (Axial) 189 EUO1 Diodes Fast Recovery Diodes (Axial) 183
ALO1 Diodes Ultrafast Recovery Diodes (Axial) 186 EUO1A Diodes Fast Recovery Diodes (Axial) 183
ALO1Z Diodes Ultrafast Recovery Diodes (Axial) 185 EUO01Z Diodes Fast Recovery Diodes (Axial) 183
AMO1 Diodes Rectifier Diodes (Axial) 181 EU02 Diodes Fast Recovery Diodes (Axial) 183
AMO1A Diodes Rectifier Diodes (Axial) 181 EU02A Diodes Fast Recovery Diodes (Axial) 184
AMO1Z Diodes Rectifier Diodes (Axial) 181 EU02Z Diodes Fast Recovery Diodes (Axial) 183
APO1C Diodes Ultrafast Recovery Diodes (Axial) 187 EU1 Diodes Fast Recovery Diodes (Axial) 183
ASO01 Diodes Fast Recovery Diodes (Axial) 183 EU 1A Diodes Fast Recovery Diodes (Axial) 183
ASO1A Diodes Fast Recovery Diodes (Axial) 183 EU 1Z Diodes Fast Recovery Diodes (Axial) 183
AUO1 Diodes Fast Recovery Diodes (Axial) 183 EU 2 Diodes Fast Recovery Diodes (Axial) 183
AUO1A Diodes Fast Recovery Diodes (Axial) 183 EU 2A Diodes Fast Recovery Diodes (Axial) 184
AU01Z Diodes Fast Recovery Diodes (Axial) 183 EU 2YX Diodes Fast Recovery Diodes (Axial) 183
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EU 2Z Diodes Fast Recovery Diodes (Axial) 183 FML-23S Diodes Ultrafast Recovery Diodes (Frame) 186
FKP202 Transistors MOS FETs 138 FML-24S Diodes Ultrafast Recovery Diodes (Frame) 186
FKP250A Transistors MOS FETs 138 FML-G12S Diodes Ultrafast Recovery Diodes (F2Pin) 185
FKP252 Transistors MOS FETs 138 FML-G13S Diodes Ultrafast Recovery Diodes (F2Pin) 186
FKP253 Transistors MOS FETs 138 FML-G14S Diodes Ultrafast Recovery Diodes (F2Pin) 186
FKP280A Transistors MOS FETs 138 FML-G16S Diodes Ultrafast Recovery Diodes (F2Pin) 186
FKP300A Transistors MOS FETs 138 FML-G22S Diodes Ultrafast Recovery Diodes (F2Pin) 186
FKV460S Transistors MOS FETs (Surface mount) 138 FMM-22S, R Diodes Rectifier Diodes (Frame) 181
FKV550N Transistors MOS FETs 138 FMM-24S, R Diodes Rectifier Diodes (Frame) 181
FKV550T Transistors MOS FETs 138 FMM-26S, R Diodes Rectifier Diodes (Frame) 181
FKV660S Transistors MOS FETs (Surface mount) 138 FMN-G12S Diodes Ultrafast Recovery Diodes (F2Pin) 185
FM2-2202 Diodes Ultrafast Recovery Diodes (F2Pin) 186 FMN-G14S Diodes Ultrafast Recovery Diodes (F2Pin) 186
FMB-2204 Diodes Schottky Barrier Diodes (Frame) 188 FMN-G16S Diodes Ultrafast Recovery Diodes (F2Pin) 186
FMB-2206 Diodes Schottky Barrier Diodes (Frame) 189 FMP-2FUR Diodes Diodes Modulation Damper Diodes for CRT Display (Frame) 193
FMB-2304 Diodes Schottky Barrier Diodes (Frame) 188 FMP-3FU Diodes Diodes Modulation Damper Diodes for CRT Display (Frame) 193
FMB-2306 Diodes Schottky Barrier Diodes (Frame) 189 FMP-G12S Diodes Ultrafast Recovery Diodes (F2Pin) 185
FMB-24 Diodes Schottky Barrier Diodes (Frame) 188 FMP-G2FS Diodes Damper Diodes for CRT Display (Frame) 192
FMB-24H Diodes Schottky Barrier Diodes (Frame) 188 FMP-G5HS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMB-24L Diodes Schottky Barrier Diodes (Frame) 188 FMP-G5HS Diodes Fast Recovery Diodes (F2Pin) 184
FMB-24M Diodes Schottky Barrier Diodes (Frame) 188 FMQ-2FUR Diodes Diodes Modulation Damper Diodes for CRT Display (Frame) 193
FMB-26 Diodes Schottky Barrier Diodes (Frame) 189 FMQ-3GU Diodes Diodes Modulation Damper Diodes for CRT Display (Frame) 193
FMB-26L Diodes Schottky Barrier Diodes (Frame) 189 FMQ-G1FS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMB-29 Diodes Schottky Barrier Diodes (Frame) 189 FMQ-G1FS Diodes Fast Recovery Diodes (F2Pin) 184
FMB-29L Diodes Schottky Barrier Diodes (Frame) 189 FMQ-G2FLS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMB-G14 Diodes Schottky Barrier Diodes (F2pin) 188 FMQ-G2FLS Diodes Fast Recovery Diodes (F2Pin) 184
FMB-G14L Diodes Schottky Barrier Diodes (F2pin) 188 FMQ-G2FMS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMB-G16L Diodes Schottky Barrier Diodes (F2pin) 189 FMQ-G2FMS Diodes Fast Recovery Diodes (F2Pin) 184
FMB-G19L Diodes Schottky Barrier Diodes (F2pin) 189 FMQ-G2FS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMB-G24H Diodes Schottky Barrier Diodes (F2pin) 188 FMQ-G2FS Diodes Fast Recovery Diodes (F2Pin) 184
FMC-26U Diodes Ultrafast Recovery Diodes (Frame) 186 FMQ-G5FMS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMC-26UA Diodes Ultrafast Recovery Diodes (F2Pin) 187 FMQ-G5FMS Diodes Fast Recovery Diodes (F2Pin) 184
FMC-28U Diodes Ultrafast Recovery Diodes (Frame) 187 FMQ-G5GS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMC-28UA Diodes Ultrafast Recovery Diodes (F2Pin) 187 FMQ-G5GS Diodes Fast Recovery Diodes (F2Pin) 184
FMC-G28S Diodes Ultrafast Recovery Diodes (F2Pin) 187 FMR-G5HS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMC-G28SL Diodes Ultrafast Recovery Diodes (F2Pin) 187 FMR-G5HS Diodes Damper Diodes for TV (F2Pin) 192
FMD-G26S Diodes Ultrafast Recovery Diodes (F2Pin) 187 FMR-G5HS Diodes Fast Recovery Diodes (F2Pin) 184
FME-2104 Diodes Schottky Barrier Diodes (Frame) 190 FMU-12S, R Diodes Fast Recovery Diodes (Frame) 183
FME-2106 Diodes Schottky Barrier Diodes (Frame) 190 FMU-14S, R Diodes Fast Recovery Diodes (Frame) 183
FME-210B Diodes Schottky Barrier Diodes (Frame) 190 FMU-16S, R Diodes Fast Recovery Diodes (Frame) 184
FME-220A Diodes Schottky Barrier Diodes (Frame) 190 FMU-21S, R Diodes Fast Recovery Diodes (Frame) 183
FME-220B Diodes Schottky Barrier Diodes (Frame) 190 FMU-22S, R Diodes Fast Recovery Diodes (Frame) 183
FME-230A Diodes Schottky Barrier Diodes (Frame) 190 FMU-24S, R Diodes Fast Recovery Diodes (Frame) 183
FME-230B Diodes Schottky Barrier Diodes (Frame) 190 FMU-26S, R Diodes Fast Recovery Diodes (Frame) 184
FME-24H Diodes Schottky Barrier Diodes (Frame) 190 FMU-G16S Diodes Fast Recovery Diodes (F2Pin) 184
FMEN-210A Diodes Schottky Barrier Diodes (Frame) 190 FMU-G26S Diodes Fast Recovery Diodes (F2Pin) 184
FMEN-215A Diodes Schottky Barrier Diodes (Frame) 190 FMU-G2FS Diodes Damper Diodes for CRT Display (F2Pin) 192
FMEN-220A Diodes Schottky Barrier Diodes (Frame) 190 FMU-G2FS Diodes Fast Recovery Diodes (F2Pin) 184
FMEN-230A Diodes Schottky Barrier Diodes (Frame) 190 FMU-G2YXS Diodes Fast Recovery Diodes (F2Pin) 183
FMG-12S, R Diodes Ultrafast Recovery Diodes (Frame) 185 FMV-3FU Diodes Diodes Modulation Damper Diodes for TV (Frame) 193
FMG-13S, R Diodes Ultrafast Recovery Diodes (Frame) 186 FMV-3GU Diodes Diodes Modulation Damper Diodes for TV (Frame) 193
FMG-14S, R Diodes Ultrafast Recovery Diodes (Frame) 186 FMV-3HU Diodes Diodes Modulation Damper Diodes for TV (Frame) 193
FMG-22S, R Diodes Ultrafast Recovery Diodes (Frame) 186 FMV-G2GS Diodes Damper Diodes for TV (Frame) 192
FMG-23S, R Diodes Ultrafast Recovery Diodes (Frame) 186 FMW-2156 Diodes Schottky Barrier Diodes (Frame) 189
FMG-24S, R Diodes Ultrafast Recovery Diodes (Frame) 186 FMW-2204 Diodes Schottky Barrier Diodes (Frame) 188
FMG-26S, R Diodes Ultrafast Recovery Diodes (Frame) 186 FMW-24H Diodes Schottky Barrier Diodes (Frame) 188
FMG-G26S Diodes Ultrafast Recovery Diodes (F2Pin) 186 FMW-24L Diodes Schottky Barrier Diodes (Frame) 188
FMG-G2CS Diodes Ultrafast Recovery Diodes (F2Pin) 187 FMX-12S Diodes Ultrafast Recovery Diodes (Frame) 185
FMJ-2203 Diodes Schottky Barrier Diodes (Frame) 190 FMX-2203 Diodes Ultrafast Recovery Diodes (Frame) 186
FMJ-2303 Diodes Schottky Barrier Diodes (Frame) 190 FMX-22S8 Diodes Ultrafast Recovery Diodes (Frame) 186
FMJ-23L Diodes Schottky Barrier Diodes (Frame) 190 FMX-22SL Diodes Ultrafast Recovery Diodes (Frame) 186
FML-12S8 Diodes Ultrafast Recovery Diodes (Frame) 185 FMX-23S Diodes Ultrafast Recovery Diodes (Frame) 186
FML-13S Diodes Ultrafast Recovery Diodes (Frame) 186 FMXA-1054S Diodes Ultrafast Recovery Diodes (F2Pin) 186
FML-14S Diodes Ultrafast Recovery Diodes (Frame) 186 FMXA-1104S Diodes Ultrafast Recovery Diodes (F2Pin) 186
FML-22S Diodes Ultrafast Recovery Diodes (Frame) 186 FMXA-1106S Diodes Ultrafast Recovery Diodes (F2Pin) 187
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FMXA-2102ST  Diodes Ultrafast Recovery Diodes (Frame) 185 RG 4Y Diodes Ultrafast Recovery Diodes (Axial) 185
FMXA-2153S Diodes Ultrafast Recovery Diodes (Frame) 186 RG 4ZS Diodes Ultrafast Recovery Diodes (Axial) 185
FMXA-2202S Diodes Ultrafast Recovery Diodes (Frame) 186 RG 10 Diodes Ultrafast Recovery Diodes (Axial) 186
FMXA-2203S Diodes Ultrafast Recovery Diodes (Frame) 186 RG 10A Diodes Ultrafast Recovery Diodes (Axial) 186
FMXA-4203S Diodes Ultrafast Recovery Diodes (Frame) 186 RG 10Y Diodes Ultrafast Recovery Diodes (Axial) 185
FMXB-2102 Diodes Ultrafast Recovery Diodes (Frame) 186 RG 102 Diodes Ultrafast Recovery Diodes (Axial) 185
FMX-G12S Diodes Ultrafast Recovery Diodes (F2Pin) 185 RH 1A Diodes Fast Recovery Diodes (Axial) 183
FMX-G14S Diodes Ultrafast Recovery Diodes (F2Pin) 186 RH 1B Diodes Fast Recovery Diodes (Axial) 184
FMX-G16S Diodes Ultrafast Recovery Diodes (F2Pin) 186 RH 1C Diodes Fast Recovery Diodes (Axial) 184
FMX-G22S Diodes Ultrafast Recovery Diodes (F2Pin) 186 RH 1Z Diodes Fast Recovery Diodes (Axial) 183
FMX-G26S Diodes Ultrafast Recovery Diodes (F2Pin) 187 RH 2D Diodes Damper Diodes for TV (Axial) 192
FMXJ-2164S Diodes Ultrafast Recovery Diodes (Frame) 186 RH 2D Diodes Fast Recovery Diodes (Axial) 184
MIHA3 Diodes Schottky Barrier Diodes (Surface Mount) 190 RH 2F Diodes Damper Diodes for TV (Axial) 192
MP2-202S Diodes Ultrafast Recovery Diodes (Surface Mount) 185 RH 2F Diodes Fast Recovery Diodes (Axial) 184
MP3-306 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 RH 3F Diodes Damper Diodes for TV (Axial) 192
MPE-220A Diodes Schottky Barrier Diodes (Surface Mount) 188 RH 3F Diodes Fast Recovery Diodes (Axial) 184
MPEN-230AF Diodes Schottky Barrier Diodes (Surface Mount) 190 RH 3G Diodes Damper Diodes for TV (Axial) 192
MPL-102S Diodes Ultrafast Recovery Diodes (Surface Mount) 185 RH 3G Diodes Fast Recovery Diodes (Axial) 184
MPL-1036S Diodes Ultrafast Recovery Diodes (Surface Mount) 185 RH 4F Diodes Damper Diodes for TV (Axial) 192
MPX-2103 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 RH 4F Diodes Fast Recovery Diodes (Axial) 184
MPXA-11048 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 RH 10F Diodes Damper Diodes for TV (Axial) 192
MPXA-1106S Diodes Ultrafast Recovery Diodes (Surface Mount) 185 RH 10F Diodes Fast Recovery Diodes (Axial) 184
PGO01M ICs Serial Signal Generator for SLA704xM 118 RJ 43 Diodes Schottky Barrier Diodes (Axial) 190
PZ628 Diodes Power Zener Diodes (Axial) 194 RK 13 Diodes Schottky Barrier Diodes (Axial) 188
RA 13 Diodes Schottky Barrier Diodes (Axial) 189 RK 14 Diodes Schottky Barrier Diodes (Axial) 188
RBV-1306 Diodes Rectifier Diodes (Bridge) 182 RK 16 Diodes Schottky Barrier Diodes (Axial) 189
RBV-1506 Diodes Rectifier Diodes (Bridge) 182 RK 19 Diodes Schottky Barrier Diodes (Axial) 189
RBV-1506J Diodes Rectifier Diodes (Bridge) 182 RK 33 Diodes Schottky Barrier Diodes (Axial) 188
RBV-1506S Diodes Rectifier Diodes (Bridge) 182 RK 34 Diodes Schottky Barrier Diodes (Axial) 188
RBV-150C Diodes Rectifier Diodes (Bridge) 182 RK 36 Diodes Schottky Barrier Diodes (Axial) 189
RBV-2506 Diodes Rectifier Diodes (Bridge) 182 RK 39 Diodes Schottky Barrier Diodes (Axial) 189
RBV-401 Diodes Rectifier Diodes (Bridge) 182 RK 43 Diodes Schottky Barrier Diodes (Axial) 188
RBV-402 Diodes Rectifier Diodes (Bridge) 182 RK 44 Diodes Schottky Barrier Diodes (Axial) 188
RBV-402L Diodes Rectifier Diodes (Bridge, Ultrafast Recovery Diodes) 182 RK 46 Diodes Schottky Barrier Diodes (Axial) 189
RBV-404 Diodes Rectifier Diodes (Bridge) 182 RK 49 Diodes Schottky Barrier Diodes (Axial) 189
RBV-406 Diodes Rectifier Diodes (Bridge) 182 RL 2 Diodes Ultrafast Recovery Diodes (Axial) 186
RBV-406B Diodes Rectifier Diodes (Bridge, Schottky Barrier Diodes) 182 RL 2Z Diodes Ultrafast Recovery Diodes (Axial) 185
RBV-406H Diodes Rectifier Diodes (Bridge) 182 RL3 Diodes Ultrafast Recovery Diodes (Axial) 186
RBV-406M Diodes Rectifier Diodes (Bridge) 182 RL 3A Diodes Ultrafast Recovery Diodes (Axial) 186
RBV-408 Diodes Rectifier Diodes (Bridge) 182 RL 3Z Diodes Ultrafast Recovery Diodes (Axial) 185
RBV-40C Diodes Rectifier Diodes (Bridge) 182 RL 4A Diodes Ultrafast Recovery Diodes (Axial) 186
RBV-4102 Diodes Rectifier Diodes (Bridge) 182 RL 4Z Diodes Ultrafast Recovery Diodes (Axial) 185
RBV-4106M Diodes Rectifier Diodes (Bridge) 182 RL 10Z Diodes Ultrafast Recovery Diodes (Axial) 185
RBV-601 Diodes Rectifier Diodes (Bridge) 182 RM 1 Diodes Rectifier Diodes (Axial) 181
RBV-602 Diodes Rectifier Diodes (Bridge) 182 RM 1A Diodes Rectifier Diodes (Axial) 181
RBV-602L Diodes Rectifier Diodes (Bridge, Ultrafast Recovery Diodes) 182 RM 1B Diodes Rectifier Diodes (Axial) 181
RBV-604 Diodes Rectifier Diodes (Bridge) 182 RM 1C Diodes Rectifier Diodes (Axial) 182
RBV-606 Diodes Rectifier Diodes (Bridge) 182 RM 1Z Diodes Rectifier Diodes (Axial) 181
RBV-606H Diodes Rectifier Diodes (Bridge) 182 RM 2 Diodes Rectifier Diodes (Axial) 181
RBV-608 Diodes Rectifier Diodes (Bridge) 182 RM 2A Diodes Rectifier Diodes (Axial) 181
RC2 Diodes Fast Recovery Diodes (Axial) 184 RM 2B Diodes Rectifier Diodes (Axial) 181
RC 3B2 Diodes Damper Diodes for CRT Display Compensation (Axial) 192 RM 2C Diodes Rectifier Diodes (Axial) 182
RD 2A Diodes Ultrafast Recovery Diodes (Axial) 186 RM 2Z Diodes Rectifier Diodes (Axial) 181
RF 1A Diodes Fast Recovery Diodes (Axial) 183 RM 3 Diodes Rectifier Diodes (Axial) 181
RF 1B Diodes Fast Recovery Diodes (Axial) 184 RM 3A Diodes Rectifier Diodes (Axial) 181
RG 1C Diodes Ultrafast Recovery Diodes (Axial) 187 RM 3B Diodes Rectifier Diodes (Axial) 181
RG 2 Diodes Ultrafast Recovery Diodes (Axial) 186 RM 3C Diodes Rectifier Diodes (Axial) 182
RG 2A Diodes Ultrafast Recovery Diodes (Axial) 186 RM 4 Diodes Rectifier Diodes (Axial) 181
RG 2A2 Diodes Damper Diodes for CRT Display Compensation (Axial) 192 RM 4A Diodes Rectifier Diodes (Axial) 181
RG 2Y Diodes Ultrafast Recovery Diodes (Axial) 185 RM 4AM Diodes Rectifier Diodes (Axial) 181
RG 2Z Diodes Ultrafast Recovery Diodes (Axial) 185 RM 4B Diodes Rectifier Diodes (Axial) 181
RG 4AS Diodes Ultrafast Recovery Diodes (Axial) 187 RM 4C Diodes Rectifier Diodes (Axial) 182
RG 4C Diodes Ultrafast Recovery Diodes (Axial) 187 RM 4Y Diodes Rectifier Diodes (Axial) 181
RG 4S Diodes Ultrafast Recovery Diodes (Axial) 186 RM 4Z Diodes Rectifier Diodes (Axial) 181
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RM 10 Diodes Rectifier Diodes (Axial) 181 RW54 Diodes Schottky Barrier Diodes (Axial) 188
RM 10A Diodes Rectifier Diodes (Axial) 181 RX 3z Diodes Ultrafast Recovery Diodes (Axial) 185
RM 10B Diodes Rectifier Diodes (Axial) 181 RX 10Z Diodes Ultrafast Recovery Diodes (Axial) 185
RM 10Z Diodes Rectifier Diodes (Axial) 181 SAIO1 ICs Regulator ICs - Switching Mode (Surface Mount) 46
RM 11A Diodes Rectifier Diodes (Axial) 181 SAI02 ICs Regulator ICs - Switching Mode (Surface Mount) 46
RM 11B Diodes Rectifier Diodes (Axial) 181 SAI03 ICs Regulator ICs - Switching Mode (Surface Mount) 46
RM 11C Diodes Rectifier Diodes (Axial) 182 SAI06 ICs Regulator ICs - Switching Mode (Surface Mount) 46
RN 1Z Diodes Ultrafast Recovery Diodes (Axial) 185 SDAO1 Transistors  Array for Source Drive General Purpose (Surface Mount) | 140
RN 2Z Diodes Ultrafast Recovery Diodes (Axial) 185 SDA05 Transistors  Array for 3-Phase Motor Drive (Surface Mount) 140
RN 3z Diodes Ultrafast Recovery Diodes (Axial) 185 SDCO03 Transistors  Array for Sink Drive with Built-in Avalanche Diode (Surface Mount) | 140
RN 4z Diodes Ultrafast Recovery Diodes (Axial) 185 SDC04 Transistors  Array for Sink Drive with Built-in Avalanche Diode (Surface Mount) | 140
RO 2 Diodes Rectifier Diodes (Axial) 181 SDC06 Transistors  Array for Sink Drive with Built-in Avalanche Diode (Surface Mount) | 140
RO 2A Diodes Rectifier Diodes (Axial) 181 SDC07 Transistors  Array for 3-Phase Motor Drive (Surface Mount) 140
RO 2B Diodes Rectifier Diodes (Axial) 181 SDH02 Transistors  Array for Sink Drive with Built-in Flywheel Diode (Surface Mount) | 140
RO 2C Diodes Rectifier Diodes (Axial) 182 SDH03 Transistors  Array for Motor Drive H-Bridge (Surface Mount) 140
RO 2z Diodes Rectifier Diodes (Axial) 181 SDKO3M ICs 2-phase Stepper Motor Unipolar Driver ICs (Surface Mount) 106
RP 1H Diodes Ultrafast Recovery Diodes (Axial) 187 SDKO04 Transistors  Array for Sink Drive General Purpose (Surface Mount) 140
RP 3F Diodes Damper Diodes for CRT Display (Axial) 192 SEC1101C LEDs 3x1.5 Surface Mount LEDs 219
RP 3F Diodes Fast Recovery Diodes (Axial) 184 SEC1201C LEDs 3x1.5 Surface Mount LEDs 219
RS 1A Diodes Fast Recovery Diodes (Axial) 183 SEC1203C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RS 1B Diodes Fast Recovery Diodes (Axial) 184 SEC1401C LEDs 3x1.5 Surface Mount LEDs 219
RS 3FS Diodes Damper Diodes for TV (Axial) 192 SEC1401E-TG  LEDs 3x1.5 Surface Mount LEDs 219
RS 3FS Diodes Fast Recovery Diodes (Axial) 184 SEC1403C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RS 4FS Diodes Damper Diodes for TV (Axial) 192 SEC1403E-TG LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RS 4FS Diodes Fast Recovery Diodes (Axial) 184 SEC1501C LEDs 3x1.5 Surface Mount LEDs 219
RU 1 Diodes Fast Recovery Diodes (Axial) 183 SEC1503C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RU 1A Diodes Fast Recovery Diodes (Axial) 183 SEC1601C LEDs 3x1.5 Surface Mount LEDs 219
RU 1B Diodes Fast Recovery Diodes (Axial) 184 SEC1603C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RU 1C Diodes Fast Recovery Diodes (Axial) 184 SEC1701C-YG LEDs 3x1.5 Surface Mount LEDs 219
RU 1P Diodes Ultrafast Recovery Diodes (Axial) 187 SEC1703C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RU2 Diodes Fast Recovery Diodes (Axial) 184 SEC1801C LEDs 3x1.5 Surface Mount LEDs 219
RU 2AM Diodes Fast Recovery Diodes (Axial) 184 SEC1803C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RU 2B Diodes Fast Recovery Diodes (Axial) 184 SEC1901C LEDs 3x1.5 Surface Mount LEDs 219
RU 2C Diodes Fast Recovery Diodes (Axial) 184 SEC1903C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RU 2M Diodes Fast Recovery Diodes (Axial) 183 SEC1E01C LEDs 3x1.5 Surface Mount LEDs 219
RU 2YX Diodes Fast Recovery Diodes (Axial) 183 SEC1G03C LEDs 3x1.5 Infrared Surface Mount Inner Lens Type LEDs 222
RU 2Z Diodes Fast Recovery Diodes (Axial) 183 SEC2422C LEDs 3x2.5 Surface Mount 2-element LEDs 220
RU 20A Diodes Fast Recovery Diodes (Axial) 184 SEC2442C LEDs 3x2.5 Surface Mount 2-element LEDs 220
RU3 Diodes Fast Recovery Diodes (Axial) 183 SEC2462C LEDs 3x2.5 Surface Mount 2-element LEDs 220
RU 3A Diodes Fast Recovery Diodes (Axial) 184 SEC2484C LEDs 3x2.5 Surface Mount Inner Lens Type 2-element LEDs 220
RU 3AM Diodes Fast Recovery Diodes (Axial) 184 SEC2492C LEDs 3x2.5 Surface Mount 2-element LEDs 220
RU 3B Diodes Fast Recovery Diodes (Axial) 184 SEC2494C LEDs 3x2.5 Surface Mount Inner Lens Type 2-element LEDs 220
RU 3C Diodes Fast Recovery Diodes (Axial) 184 SEC2552C LEDs 3x2.5 Surface Mount 2-element LEDs 220
RU 3M Diodes Fast Recovery Diodes (Axial) 183 SEC2554C LEDs 3x2.5 Surface Mount Inner Lens Type 2-element LEDs 220
RU 3YX Diodes Fast Recovery Diodes (Axial) 183 SEC2592C LEDs 3x2.5 Surface Mount 2-element LEDs 220
RU 30 Diodes Fast Recovery Diodes (Axial) 183 SEC2762C-YG LEDs 3x2.5 Surface Mount 2-element LEDs 220
RU 30A Diodes Fast Recovery Diodes (Axial) 184 SEC2764C LEDs 3x2.5 Surface Mount Inner Lens Type 2-element LEDs 220
RU 30Y Diodes Fast Recovery Diodes (Axial) 183 SEC2774C LEDs 3x2.5 Surface Mount Inner Lens Type 2-element LEDs 220
RU 30z Diodes Fast Recovery Diodes (Axial) 183 SEC4201C LEDs Side-view Surface Mount LEDs 218
RU 31 Diodes Fast Recovery Diodes (Axial) 183 SEC4203C LEDs Side-view Surface Mount Inner Lens Type LEDs 218
RU 31A Diodes Fast Recovery Diodes (Axial) 184 SEC4401C LEDs Side-view Surface Mount LEDs 218
RU 4 Diodes Fast Recovery Diodes (Axial) 183 SEC4401E-TG  LEDs Side-view Surface Mount LEDs 218
RU 4A Diodes Fast Recovery Diodes (Axial) 184 SEC4403C LEDs Side-view Surface Mount Inner Lens Type LEDs 218
RU 4AM Diodes Fast Recovery Diodes (Axial) 184 SEC4403E-TG  LEDs Side-view Surface Mount Inner Lens Type LEDs 218
RU 4B Diodes Fast Recovery Diodes (Axial) 184 SEC4501C LEDs Side-view Surface Mount LEDs 218
RU 4C Diodes Fast Recovery Diodes (Axial) 184 SEC4503C LEDs Side-view Surface Mount Inner Lens Type LEDs 218
RU 4D Diodes Damper Diodes for CRT Display (Axial) 192 SEC4701C LEDs Side-view Surface Mount LEDs 218
RU 4D Diodes Fast Recovery Diodes (Axial) 184 SEC4703C LEDs Side-view Surface Mount Inner Lens Type LEDs 218
RU 4DS Diodes Damper Diodes for CRT Display (Axial) 192 SEC4801C LEDs Side-view Surface Mount LEDs 218
RU 4DS Diodes Fast Recovery Diodes (Axial) 184 SEC4803C LEDs Side-view Surface Mount Inner Lens Type LEDs 218
RU 4M Diodes Fast Recovery Diodes (Axial) 183 SEC4901C LEDs Side-view Surface Mount LEDs 218
RU 4Y Diodes Fast Recovery Diodes (Axial) 183 SEC4903C LEDs Side-view Surface Mount Inner Lens Type LEDs 218
RU 4YX Diodes Fast Recovery Diodes (Axial) 183 SECS1203C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
RU 42 Diodes Fast Recovery Diodes (Axial) 183 SECS1803C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219
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SECS1903C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219 SEL1950KM LEDs 5¢ Round Narrow-viewing-angle LEDs, Direct mount supported | 210
SECS1B07C LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.7mm) 218 SEL1E50CM-S  LEDs 5¢ Round Narrow-viewing-angle LEDs, Direct mount supported | 210
SECS1L05C-S  LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.55mm) 218 SEL2110R LEDs 3¢pRound Type LEDs 212
SECT1D01C-S LEDs 3x1.5 Surface Mount LEDs 219 SEL2110S LEDs 3¢pRound Type LEDs 212
SECT1D05C-S LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.55mm) 218 SEL2110W LEDs 3¢pRound Type LEDs 212
SECT1EO01C-S LEDs 3x1.5 Surface Mount LEDs 219 SEL2210R LEDs 3¢Round Type LEDs 212
SECT1E05C-S LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.55mm) 218 SEL2210S LEDs 3¢pRound Type LEDs 212
SECT3M02C LEDs Surface Mount 3-Chip LEDs 221 SEL2210W LEDs 3¢pRound Type LEDs 212
SECT4D01C-S LEDs Side-view Surface Mount LEDs 218 SEL2213C LEDs 3gplnverted-cone LEDs for Lighting panel 213
SECT4E01C-S LEDs Side-view Surface Mount LEDs 218 SEL2215R LEDs 3pRound Type Narrow-viewing-angle LEDs 212
SECU1205C-S LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.55mm) 218 SEL2215S LEDs 3@Round Type Narrow-viewing-angle LEDs 212
SECU1401C-S LEDs 3x1.5 Surface Mount LEDs 219 SEL2410E LEDs 3@Round Type LEDs 212
SECU1401C-TG LEDs 3x1.5 Surface Mount LEDs 219 SEL2410G LEDs 3¢pRound Type LEDs 212
SECU1403C-S LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219 SEL2413E LEDs 3glnverted-cone LEDs for Lighting panel 213
SECU1403C-TG LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219 SEL2413G LEDs 3gplnverted-cone LEDs for Lighting panel 213
SECU1605C-S LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.55mm) 218 SEL2415E LEDs 3¢@Round Type Narrow-viewing-angle LEDs 212
SECU1701C LEDs 3x1.5 Surface Mount LEDs 219 SEL2415G LEDs 3¢pRound Type Narrow-viewing-angle LEDs 212
SECU1703C LEDs 3x1.5 Surface Mount Inner Lens Type LEDs 219 SEL2510C LEDs 3¢pRound Type LEDs 212
SECU1707C LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.7mm) 218 SEL2510G LEDs 3¢pRound Type LEDs 212
SECU1805C-S LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.55mm) 218 SEL2513E LEDs 3glnverted-cone LEDs for Lighting panel 213
SECU1901C-S LEDs 3x1.5 Surface Mount LEDs 219 SEL2515C LEDs 3pRound Type Narrow-viewing-angle LEDs 212
SECU1905C-S LEDs 1.6x0.8 Miniature Surface Mount LEDs (t=0.55mm) 218 SEL2610C LEDs 3¢@Round Type LEDs 212
SECU4D03C LEDs Side-view Surface Mount Inner Lens Type LEDs 218 SEL2613CS-S  LEDs 3glnverted-cone LEDs for Lighting panel 213
SECU4E03C LEDs Side-view Surface Mount Inner Lens Type LEDs 218 SEL2710K LEDs 3¢pRound Type LEDs 212
SEL1110R LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL2710Y LEDs 3¢pRound Type LEDs 212
SEL1110S LEDs 5¢Round Standard LEDs (With Stopper) 209 SEL2713K LEDs 3glnverted-cone LEDs for Lighting panel 213
SEL1110W LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL2715K LEDs 3¢pRound Type Narrow-viewing-angle LEDs 212
SEL1210R LEDs 5¢pRound Standard LEDs (With Stopper) 209 SEL2715Y LEDs 3@Round Type Narrow-viewing-angle LEDs 212
SEL1210RM LEDs 5¢Round Standard LEDs 209 SEL2810A LEDs 3¢pRound Type LEDs 212
SEL1210S LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL2810D LEDs 3¢pRound Type LEDs 212
SEL1210SM LEDs 5¢@Round Standard LEDs 209 SEL2813A LEDs 3glnverted-cone LEDs for Lighting panel 213
SEL1213C LEDs 5¢lnverted-cone LEDs for Lighting panel 213 SEL2815A LEDs 3¢pRound Type Narrow-viewing-angle LEDs 212
SEL1250RM LEDs 5¢ Round Narrow-viewing-angle LEDs, Direct mount supported| 210 SEL2815D LEDs 3¢pRound Type Narrow-viewing-angle LEDs 212
SEL1250SM LEDs 5¢ Round Narrow-viewing-angle LEDs, Direct mount supported| 210 SEL2910A LEDs 3pRound Type LEDs 212
SEL1410E LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL2910D LEDs 3¢pRound Type LEDs 212
SEL1410EM LEDs 5¢Round Standard LEDs 209 SEL2913K LEDs 3glnverted-cone LEDs for Lighting panel 213
SEL1410G LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL2915A LEDs 3¢pRound Type Narrow-viewing-angle LEDs 212
SEL1410GM LEDs 5¢@Round Standard LEDs 209 SEL2915D LEDs 3¢pRound Type Narrow-viewing-angle LEDs 212
SEL1413E LEDs 5¢lnverted-cone LEDs for Lighting panel 213 SEL2E10C LEDs 3¢pRound Type LEDs 212
SEL1450EKM LEDs 5¢Round Narrow-viewing-angle LEDs, Direct mount supported | 210 SEL4110R LEDs 4@Round Type LEDs 210
SEL1450GM-YG LEDs 5¢pRound Narrow-viewing-angle LEDs, Direct mount supported | 210 SEL4110S LEDs 4¢pRound Type LEDs 210
SEL1453CEMKT LEDs 4.6x5.6¢ Egg-shaped LEDs 210 SEL4114R LEDs 4@Round Type Wide-viewing-angle LEDs, Direct mount supported| 210
SEL1510C LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL4114S LEDs 4@Round Type Wide-viewing-angle LEDs, Direct mount supported| 210
SEL1510CM LEDs 5¢pRound Standard LEDs 209 SEL4210R LEDs 4¢Round Type LEDs 210
SEL1513E LEDs 5¢lnverted-cone LEDs for Lighting panel 213 SEL4210S LEDs 4¢pRound Type LEDs 210
SEL1550CM LEDs 5¢pRound Narrow-viewing-angle LEDs, Direct mount supported | 210 SEL4214R LEDs 4@Round Type Wide-viewing-angle LEDs, Direct mount supported| 210
SEL1610C LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL4214S LEDs 4@Round Type Wide-viewing-angle LEDs, Direct mount supported| 210
SEL1610W LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL4227C LEDs 4¢pBow-shaped LEDs 214
SEL1710K LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL4228C LEDs 3.1pBow-Shaped Type LEDs 214
SEL1710KM LEDs 5¢@Round Standard LEDs 209 SEL4229R LEDs 3.1pBow-Shaped Type LEDs, Direct mount supported 214
SEL1710Y LEDs 5¢Round Standard LEDs (With Stopper) 209 SEL4410E LEDs 4¢pRound Type LEDs 210
SEL1713K LEDs 5¢lnverted-cone LEDs for Lighting panel 213 SEL4410G LEDs 4¢pRound Type LEDs 210
SEL1810A LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL4414E LEDs 4@Round Type Wide-viewing-angle LEDs, Direct mount supported| 210
SEL1810AM LEDs 5¢Round Standard LEDs 209 SEL4414G LEDs 4@Round Type Wide-viewing-angle LEDs, Direct mount supported| 210
SEL1810D LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL4427EP LEDs 4¢pBow-shaped LEDs 214
SEL1810DM LEDs 5¢@Round Standard LEDs 209 SEL4428B-TG  LEDs 3.1pBow-Shaped Type LEDs 214
SEL1813A LEDs 5¢lnverted-cone LEDs for Lighting panel 213 SEL4428E LEDs 3.1¢pBow-Shaped Type LEDs 214
SEL1850AM LEDs 5@Round Narrow-viewing-angle LEDs, Direct mount supported [ 210 SEL4429E LEDs 3.1¢pBow-Shaped Type LEDs, Direct mount supported 214
SEL1850DM LEDs 5¢Round Narrow-viewing-angle LEDs, Direct mount supported | 210 SEL4510C LEDs 4@Round Type LEDs 210
SEL1910A LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL4514C LEDs 4@Round Type Wide-viewing-angle LEDs, Direct mount supported| 210
SEL1910AM LEDs 5¢Round Standard LEDs 209 SEL4528C LEDs 3.1pBow-Shaped Type LEDs 214
SEL1910D LEDs 5¢@Round Standard LEDs (With Stopper) 209 SEL4628C-S LEDs 3.1pBow-Shaped Type LEDs 214
SEL1910DM LEDs 5¢pRound Standard LEDs 209 SEL4710K LEDs 4¢Round Type LEDs 210
SEL1913K LEDs 5¢lnverted-cone LEDs for Lighting panel 213 SEL4710Y LEDs 4@Round Type LEDs 210
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SEL4714K LEDs 4 @Round Type Wide-viewing-angle LEDs, Direct mount supported | 210 SEL6810A LEDs 3¢ Round Type LEDs, Direct mount supported 21
SEL4714Y LEDs 4pRound Type Wide-viewing-angle LEDs, Direct mount supported | 210 SEL6810D LEDs 3¢ Round Type LEDs, Direct mount supported 211
SEL4728K LEDs 3.1¢pBow-Shaped Type LEDs 214 SEL6814A LEDs 3¢ Round Type Wide-viewing-angle LEDs, Direct mount supported | 211
SEL4729KH LEDs 3.1¢pBow-Shaped Type LEDs, Direct mount supported 214 SEL6910A LEDs 3¢ Round Type LEDs, Direct mount supported 211
SEL4810A LEDs 4@Round Type LEDs 210 SEL6910D LEDs 3¢ Round Type LEDs, Direct mount supported 21
SEL4810D LEDs 4@Round Type LEDs 210 SEL6914A LEDs 3¢ Round Type Wide-viewing-angle LEDs, Direct mount supported | 211
SEL4814A LEDs 4 @Round Type Wide-viewing-angle LEDs, Direct mount supported | 210 SEL6914W LEDs 3¢ Round Type Wide-viewing-angle LEDs, Direct mount supported | 211
SEL4814D LEDs 4pRound Type Wide-viewing-angle LEDs, Direct mount supported | 210 SEL6915A LEDs 3pRound Type Narrow-viewing-angle LEDs, Direct mount supported | 211
SEL4828A LEDs 3.1¢pBow-Shaped Type LEDs 214 SEL6927A LEDs 4¢ Bow-shaped LEDs, Direct mount supported 214
SEL4829A LEDs 3.1¢pBow-Shaped Type LEDs, Direct mount supported 214 SEL6E10C LEDs 3¢ Round Type LEDs, Direct mount supported 211
SEL4910A LEDs 4@Round Type LEDs 210 SELK1E10CXM-D LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL4910D LEDs 4@Round Type LEDs 210 SELK5E20C-D LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported | 215
SEL4914A LEDs 4 @Round Type Wide-viewing-angle LEDs, Direct mount supported | 210 SELK5E23C-D LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported | 215
SEL4914D LEDs 4pRound Type Wide-viewing-angle LEDs, Direct mount supported | 210 SELK6D14C-D LEDs 3@ Round Type Wide-viewing-angle LEDs, Direct mount supported | 211
SEL4928A LEDs 3.1pBow-Shaped Type LEDs 214 SELK6E10C LEDs 3¢ Round Type LEDs, Direct mount supported 211
SEL4929A LEDs 3.1¢pBow-Shaped Type LEDs, Direct mount supported 214 SELK6E14C-D LEDs 3¢ Round Type Wide-viewing-angle LEDs, Direct mount supported | 211
SEL5220S LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SELS1E10CXM-M LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL5221S LEDs 5mm Pitch Lead 3 gLens-type LEDs, Direct mount supported 215 SELS2E10C LEDs 3¢ Round Type LEDs 212
SEL5223S LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SELS5B23C LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported| 215
SEL5255S LEDs 5mm Pitch Lead Egg-shaped LEDs, Direct mount supported 215 SELS6B13W LEDs 3¢ Inverted-cone LEDs for Lighting panel, Direct mount supported | 213
SEL5420E LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SELS6B14C LEDs 3¢ Round Type Wide-viewing-angle LEDs, Direct mount supported | 211
SEL5421E LEDs 5mm Pitch Lead 3¢ Lens-type LEDs, Direct mount supported 215 SELS6D14C LEDs 3¢ Round Type Wide-viewing-angle LEDs, Direct mount supported | 211
SEL5423E LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SELS6E14C-M LEDs 3¢ Round Type Wide-viewing-angle LEDs, Direct mount supported | 211
SEL5520C LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SELT1D10CXM-S LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL5521C LEDs 5mm Pitch Lead 3¢ Lens-type LEDs, Direct mount supported 215 SELT1D50CM-S  LEDs 5@Round Type Narrow-viewing-angle LEDs, Direct mount supported | 210
SEL5523C LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SELT1E10CXM-S LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL5620C LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SELT1E10WXM-S LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL5721C LEDs 5mm Pitch Lead 3¢ Lens-type LEDs, Direct mount supported 215 SELT1E50CM-S LEDs 5¢Round Type Narrow-viewing-angle LEDs, Direct mount supported | 210
SEL5723C LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SELT2D10C-S LEDs 3¢ Round Type LEDs 212
SEL5755C LEDs 5mm Pitch Lead Egg-shaped LEDs, Direct mount supported 215 SELT2E10C-S LEDs 3¢ Round Type LEDs 212
SEL5820A LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SELT5D20C-S LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215
SEL5821A LEDs 5mm Pitch Lead 3¢ Lens-type LEDs, Direct mount supported 215 SELT5D23C-S LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215
SEL5823A LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SELT5E20C-S LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215
SEL5920A LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SELT5E23C-S  LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215
SEL5921A LEDs 5mm Pitch Lead 3¢ Lens-type LEDs, Direct mount supported 215 SELU1210CXM LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL5923A LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SELU1250CM  LEDs 5¢Round Type Narrow-viewing-angle LEDs, Direct mount supported | 210
SEL5955A LEDs 5mm Pitch Lead Egg-shaped LEDs, Direct mount supported 215 SELU1253CMKT LEDs 4.6x5.6 pEgg-shaped LEDs 210
SEL5E20C LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SELU1410CXM-S LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL5E23C LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SELU1610CXM-S LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL6110R LEDs 3¢Round Type LEDs, Direct mount supported 211 SELU1710CXM LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL6110S LEDs 3¢@Round Type LEDs, Direct mount supported 21 SELU1810CXM LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL6210R LEDs 3¢@Round Type LEDs, Direct mount supported 211 SELU1853CM-S  LEDs 4.6x5.6pEgg-shaped LEDs 210
SEL6210S LEDs 3¢@Round Type LEDs, Direct mount supported 211 SELU1910CXM-S LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL6214S LEDs 3¢pRound Type Wide-viewing-angle LEDs, Direct mount supported | 211 SELU1B10CXM-S LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL6215S LEDs 3@Round Type Narrow-viewing-angle LEDs, Direct mount supported| 211 SELU1J10CXM LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL6227S LEDs 4¢pBow-shaped LEDs, Direct mount supported 214 SELU1L10CXM LEDs 5¢ Round Type Wide-viewing-angle LEDs 209
SEL6410E LEDs 3¢pRound Type LEDs, Direct mount supported 211 SELU2210C-S  LEDs 3¢p Round Type LEDs 212
SEL6410G LEDs 3¢pRound Type LEDs, Direct mount supported 211 SELU2215R-S  LEDs 3¢ Round Type Narrow-viewing-angle LEDs 212
SEL6413E LEDs 3¢lnverted-cone LEDs for Lighting panel, Direct mount supported 213 SELU2410C-S  LEDs 3¢ Round Type LEDs 212
SEL6413E-TG  LEDs 3@lInverted-cone LEDs for Lighting panel, Direct mount supported 213 SELU2610C-S  LEDs 3¢ Round Type LEDs 212
SEL6414E LEDs 3@Round Type Wide-viewing-angle LEDs, Direct mount supported | 211 SELU2710C LEDs 3¢ Round Type LEDs 212
SEL6414E-TG  LEDs 3¢pRound Type Wide-viewing-angle LEDs, Direct mount supported | 211 SELU2810C-S  LEDs 3¢ Round Type LEDs 212
SEL6415E LEDs 3¢pRound Type Narrow-viewing-angle LEDs, Direct mount supported| 211 SELU2910C-S  LEDs 3¢ Round Type LEDs 212
SEL6427EP LEDs 4¢pBow-shaped LEDs, Direct mount supported 214 SELU2910D-S  LEDs 3¢ Round Type LEDs 212
SEL6510C LEDs 3¢@Round Type LEDs, Direct mount supported 211 SELU2B10A-S  LEDs 3¢ Round Type LEDs 212
SEL6510G LEDs 3¢@Round Type LEDs, Direct mount supported 211 SELU2J10C LEDs 3¢ Round Type LEDs 212
SEL6513C LEDs 3@lInverted-cone LEDs for Lighting panel, Direct mount supported 213 SELU2L10C LEDs 3¢ Round Type LEDs 212
SEL6514C LEDs 3¢pRound Type Wide-viewing-angle LEDs, Direct mount supported | 211 SELU4410CKT-S LEDs 4¢ Round Type LEDs 210
SEL6515C LEDs 3¢Round Type Narrow-viewing-angle LEDs, Direct mount supported [ 211 SELU5220C-S  LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215
SEL6710K LEDs 3¢@Round Type LEDs, Direct mount supported 21 SELU5223C-S  LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215
SEL6710Y LEDs 3¢@Round Type LEDs, Direct mount supported 211 SELU5420E-S  LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215
SEL6714K LEDs 3@Round Type Wide-viewing-angle LEDs, Direct mount supported | 211 SELU5620S-S  LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215
SEL6714W LEDs 3@Round Type Wide-viewing-angle LEDs, Direct mount supported | 211 SELU5720C LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215
SEL6715C LEDs 3@Round Type Narrow-viewing-angle LEDs, Direct mount supported 211 SELU5723C LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215
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SELU5820C-S  LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SI-3018LU ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 8
SELU5823A-S  LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SI1-3025B ICs Regulator ICs - Low Dropout Voltage 26
SELU5920A-S  LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SI-3025F ICs Regulator ICs - Low Dropout Voltage 28
SELU5923C-S  LEDs 5mm Pitch Lead Bow-shaped LEDs, Direct mount supported 215 SI-3025KD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18
SELU5B20C LEDs 5mm Pitch Lead Rectangular LEDs, Direct mount supported 215 SI-3025KM ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 14
SELU6213C-S LEDs 3¢@lInverted-cone LEDs for Lighting panel, Direct mount supported 213 SI-3025KS ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 12
SELU6214C LEDs 3¢pRound Type Wide-viewing-angle LEDs, Direct mount supported [ 211 SI-3025LSA ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 10
SELU6414G-S LEDs 3¢pRound Type Wide-viewing-angle LEDs, Direct mount supported [ 211 SI1-3025ZD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 24
SELU6614C-S  LEDs 3¢Round Type Wide-viewing-angle LEDs, Direct mount supported | 211 SI-3033C ICs Regulator ICs - Low Dropout Voltage 34
SELU6614W-S  LEDs 3¢pRound Type Wide-viewing-angle LEDs, Direct mount supported [ 211 SI-3033KD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18
SELU6714C LEDs 3¢Round Type Wide-viewing-angle LEDs, Direct mount supported | 211 SI-3033KM ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 14
SELU6814C-S  LEDs 3¢Round Type Wide-viewing-angle LEDs, Direct mount supported [ 211 SI-3033KS ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 12
SELU6910C-S  LEDs 3¢pRound Type LEDs, Direct mount supported 211 SI-3033LSA ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 10
SELU6914C-S  LEDs 3¢Round Type Wide-viewing-angle LEDs, Direct mount supported [ 211 SI-3033LU ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 8
SFPA-53 Diodes Schottky Barrier Diodes (Surface Mount) 189 SI1-3033ZD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 24
SFPA-63 Diodes Schottky Barrier Diodes (Surface Mount) 189 SI-3050C ICs Regulator ICs - Low Dropout Voltage 34
SFPA-73 Diodes Schottky Barrier Diodes (Surface Mount) 189 SI-3050F ICs Regulator ICs - Low Dropout Voltage 28
SFPB-54 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI1-3050J ICs Regulator ICs - Low Dropout Voltage 40
SFPB-56 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI-3050KD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18
SFPB-59 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI-3050KM ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 14
SFPB-64 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI-3050LSA ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 10
SFPB-66 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI-3050LU ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 8
SFPB-69 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI-3050R ICs Regulator ICs - Low Dropout Voltage 38
SFPB-74 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI1-3090C ICs Regulator ICs - Low Dropout Voltage 34
SFPB-76 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI-3090F ICs Regulator ICs - Low Dropout Voltage 28
SFPE-64 Diodes Schottky Barrier Diodes (Surface Mount) 190 SI1-3090J ICs Regulator ICs - Low Dropout Voltage 40
SFPJ-63 Diodes Schottky Barrier Diodes (Surface Mount) 190 SI-3090KD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18
SFPJ-73 Diodes Schottky Barrier Diodes (Surface Mount) 190 SI-3090KM ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 14
SFPL-52 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SI-3120C ICs Regulator ICs - Low Dropout Voltage 34
SFPL-62 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SI-3120F ICs Regulator ICs - Low Dropout Voltage 28
SFPL-64 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SI-3120J ICs Regulator ICs - Low Dropout Voltage 40
SFPM-52 Diodes Rectifier Diodes (Surface Mount) 181 SI-3120KD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18
SFPM-54 Diodes Rectifier Diodes (Surface Mount) 181 SI-3120KM ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 14
SFPM-62 Diodes Rectifier Diodes (Surface Mount) 181 SI-3150C ICs Regulator ICs - Low Dropout Voltage 34
SFPM-64 Diodes Rectifier Diodes (Surface Mount) 181 SI-3150J ICs Regulator ICs - Low Dropout Voltage 40
SFPW-56 Diodes Schottky Barrier Diodes (Surface Mount) 188 SI-3157B ICs Regulator ICs - Low Dropout Voltage 26
SFPX-62 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SI-3157F ICs Regulator ICs - Low Dropout Voltage 28
SFPX-63 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SI1-3240C ICs Regulator ICs - Low Dropout Voltage 34
SFPX-66 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SI-3240F ICs Regulator ICs - Low Dropout Voltage 28
SFPZ-68 Diodes Power Zener Diodes (Surface Mount) 194 SI-8008HFE ICs Regulator ICs - Switching Mode 70
SHV-02 Diodes High-Voltage Rectifier Diodes 191 SI-8008TFE ICs Regulator ICs - Switching Mode 64
SHV-03 Diodes High-Voltage Rectifier Diodes 191 SI-8008TM ICs Regulator ICs - Switching Mode (Surface mount) 52
SHV-03S Diodes High-Voltage Rectifier Diodes 191 SI-8010GL ICs Regulator ICs - Switching Mode 66
SHV-06EN Diodes High-Voltage Rectifier Diodes 191 SI-8011NVS ICs Regulator ICs - Switching Mode Synchronous Rectification (Surface mount) 72
SHV-08DN Diodes High-Voltage Rectifier Diodes 191 SI-8015JF ICs Regulator ICs - Switching Mode 62
SHV-08EN Diodes High-Voltage Rectifier Diodes 191 SI1-8033JD ICs Regulator ICs - Switching Mode (Surface mount) 50
SI-3002KWF ICs Regulator ICs - Low Dropout Voltage Dual Output Type 90 SI-8033JF ICs Regulator ICs - Switching Mode 62
SI-3002KWM ICs Regulator ICs - Low Dropout Voltage Dual Output Type (Surface Mount) 92 S1-8033S ICs Regulator ICs - Switching Mode 68
SI-3003KWF ICs Regulator ICs - Low Dropout Voltage Dual Output Type 90 SI1-8033SD ICs Regulator ICs - Switching Mode (Surface mount) 54
SI-3003KWM ICs Regulator ICs - Low Dropout Voltage Dual Output Type (Surface Mount) 92 SI-8033W ICs Regulator ICs - Switching Mode (Surface mount) 48
SI-3010KD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18 SI-8050E ICs Regulator ICs - Switching Mode 60
SI-3010KFE ICs Regulator ICs - Low Dropout Voltage 32 SI-8050HFE ICs Regulator ICs - Switching Mode 70
SI-3010KM ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 14 S1-8050JD ICs Regulator ICs - Switching Mode (Surface mount) 50
SI-3010LLSL ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 22 SI-8050JF ICs Regulator ICs - Switching Mode 62
SI1-3011ZD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 24 SI-8050S ICs Regulator ICs - Switching Mode 68
SI-3011ZFE ICs Regulator ICs - Low Dropout Voltage 42 SI1-8050SD ICs Regulator ICs - Switching Mode (Surface mount) 54
SI-3012KD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18 SI-8050TFE ICs Regulator ICs - Switching Mode 64
SI-3012KM ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 14 SI-8050W ICs Regulator ICs - Switching Mode (Surface mount) 48
SI-3012KS ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 12 SI1-8090JD ICs Regulator ICs - Switching Mode (Surface mount) 50
SI-3012LU ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 8 SI-8090JF ICs Regulator ICs - Switching Mode 62
SI-3018KD ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18 SI1-8090S ICs Regulator ICs - Switching Mode 68
SI-3018KM ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 14 SI-8120E ICs Regulator ICs - Switching Mode 60
SI-3018KS ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 18 S1-8120JD ICs Regulator ICs - Switching Mode (Surface mount) 50
SI-3018LSA ICs Regulator ICs - Low Dropout Voltage (Surface Mount) 10 SI-8120JF ICs Regulator ICs - Switching Mode 62
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S1-8120S ICs Regulator ICs - Switching Mode 68 SLA4061 Transistors ~ Array for Sink Drive with Built-in Flywheel Diodes 140
SI-8150S ICs Regulator ICs - Switching Mode 68 SLA4070 Transistors  Array for Source Drive General Purpose 140
S1-8401L ICs Regulator ICs - Switching Mode (with Coil) 80 SLA4071 Transistors  Array for Source Drive with Built-in Flywheel Diodes 140
SI-8402L ICs Regulator ICs - Switching Mode (with Coil) 80 SLA4310 Transistors ~ Array for H-Bridge Motor Drive 140
S1-8403L ICs Regulator ICs - Switching Mode (with Coil) 80 SLA4340 Transistors  Array for H-Bridge Motor Drive 140
SI-8501L ICs Regulator ICs - Switching Mode (with Coil) 80 SLA4390 Transistors  Array for H-Bridge Motor Drive 140
SI-8502L ICs Regulator ICs - Switching Mode (with Coil) 80 SLA4391 Transistors  Array for H-Bridge Motor Drive 140
SI-8503L ICs Regulator ICs - Switching Mode (with Coil) 80 SLA5001 Transistors  Array for Sink Drive General Purpose 140
SI-8504L ICs Regulator ICs - Switching Mode (with Coil) 80 SLA5002 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140
SI-8511NVS ICs Regulator ICs - Switching Mode Synchronous Rectification (Surface mount) 74 SLA5007 Transistors ~ Array for H-Bridge Motor Drive 140
SID1003BQ LEDs 5¢ Round Infrared LEDs 222 SLA5011 Transistors  Array for Sink Drive General Purpose 140
SID1010CM LEDs 5¢ Round Infrared LEDs 222 SLA5012 Transistors  Array for Source Drive General Purpose 140
SID1010CXM LEDs 5¢ Round Infrared LEDs 222 SLA5013 Transistors  Array for H-Bridge Motor Drive 140
SID1050CM LEDs 5¢ Round Infrared LEDs, Direct mount supported 222 SLA5015 Transistors  Array for Source Drive General Purpose 140
SID1G307C LEDs 5¢ Round Infrared LEDs 222 SLA5017 Transistors  Array for 3-Phase Motor Drive 140
SID1G313C LEDs 5¢ Round Infrared LEDs 222 SLA5022 Transistors  Array for 3-Phase Motor Drive 140
SID1K10CM LEDs 5¢ Round Infrared LEDs 222 SLA5023 Transistors  Array for 3-Phase Motor Drive 140
SID1K10CXM  LEDs 5¢ Round Infrared LEDs 222 SLA5024 Transistors  Array for Source Drive General Purpose 140
SID2010C LEDs 3¢ Round Infrared LEDs 222 SLA5037 Transistors  Array for Sink Drive General Purpose and S-Distortion Correction Switch 140
SID2K10C LEDs 3¢ Round Infrared LEDs 222 SLA5040 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140
SID303C LEDs 5¢ Round Infrared LEDs 222 SLA5041 Transistors  Array for Sink Drive General Purpose and S-Distortion Correction Switch| 140
SID307BR LEDs 5¢ Round Infrared LEDs 222 SLA5044 Transistors  Array for Sink Drive General Purpose and S-Distortion Correction Switch| 140
SID313BP LEDs 5¢ Round Infrared LEDs 222 SLA5049 Transistors  Array for Sink Drive General Purpose and S-Distortion Correction Switch| 140
SJPA-D3 Diodes Schottky Barrier Diodes (Surface Mount) 189 SLA5058 Transistors  Array for Sink Drive General Purpose and S-Distortion Correction Switch| 140
SJPA-H3 Diodes Schottky Barrier Diodes (Surface Mount) 189 SLA5059 Transistors  Array for 3-Phase Motor Drive 140
SJPA-L3 Diodes Schottky Barrier Diodes (Surface Mount) 189 SLA5060 Transistors  Array for 3-Phase Motor Drive 140
SJPB-D4 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA5061 Transistors  Array for 3-Phase Motor Drive 140
SJPB-D6 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA5064 Transistors  Array for 3-Phase Motor Drive 140
SJPB-D9 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA5065 Transistors  Array for 5-Phase Motor Drive 140
SJPB-H4 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA5068 Transistors  Array for 5-Phase Motor Drive 140
SJPB-H6 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA5072 Transistors  Array for 3-Phase Motor Drive 140
SJPB-H9 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA5073 Transistors  Array for 5-Phase Motor Drive 140
SJPB-L4 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA5074 Transistors  Array for 5-Phase Motor Drive 140
SJPB-L6 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA5075 Transistors  Array for 3-Phase Motor Drive 140
SJPE-H4 Diodes Schottky Barrier Diodes (Surface Mount) 190 SLA5077 Transistors  Array for Sink Drive General Purpose and S-Distortion Correction Switch| 140
SJPJ-D3 Diodes Schottky Barrier Diodes (Surface Mount) 190 SLA5085 Transistors  Array for Sink Drive General Purpose 140
SJPJ-H3 Diodes Schottky Barrier Diodes (Surface Mount) 190 SLA5086 Transistors  Array for Source Drive General Purpose 140
SJPJ-L3 Diodes Schottky Barrier Diodes (Surface Mount) 190 SLA5094 Transistors  Array for S-Distortion Correction Switch 140
SJPL-D2 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SLA5096 Transistors  Array for 3-Phase Motor Drive 140
SJPL-F4 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SLA5201 Transistors  Array for 3-Phase Motor Drive 140
SJPL-H2 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SLA6012 Transistors  Array for 3-Phase Motor Drive 140
SJPM-D2 Diodes Rectifier Diodes (Surface Mount) 181 SLA6020 Transistors  Array for 3-Phase Motor Drive 140
SJPM-D4 Diodes Rectifier Diodes (Surface Mount) 181 SLA6022 Transistors ~ Array for 3-Phase Motor Drive 140
SJPM-F2 Diodes Rectifier Diodes (Surface Mount) 181 SLA6023 Transistors  Array for 3-Phase Motor Drive 140
SJPM-H4 Diodes Rectifier Diodes (Surface Mount) 181 SLA6024 Transistors  Array for 3-Phase Motor Drive 140
SJPW-F6 Diodes Schottky Barrier Diodes (Surface Mount) 188 SLA6026 Transistors  Array for 3-Phase Motor Drive 140
SJPX-F2 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SLA7022MU ICs 2-phase Stepper Motor Unipolar Driver ICs 96
SJPX-H3 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SLA7024M ICs 2-phase Stepper Motor Unipolar Driver ICs 100
SJPX-H6 Diodes Ultrafast Recovery Diodes (Surface Mount) 185 SLA7026M ICs 2-phase Stepper Motor Unipolar Driver ICs 100
SJPZ-E18 Diodes Power Zener Diodes (Surface Mount) 194 SLA7027MU ICs 2-phase Stepper Motor Unipolar Driver ICs 100
SJPZ-E27 Diodes Power Zener Diodes (Surface Mount) 194 SLA7029M ICs 2-phase Stepper Motor Unipolar Driver ICs 96
SJPZ-E33 Diodes Power Zener Diodes (Surface Mount) 194 SLA7031M ICs 2-phase Stepper Motor Unipolar Driver ICs 102
SJPZ-E36 Diodes Power Zener Diodes (Surface Mount) 194 SLA7032M ICs 2-phase Stepper Motor Unipolar Driver ICs 102
SJPZ-K28 Diodes Power Zener Diodes (Surface Mount) 194 SLA7033M ICs 2-phase Stepper Motor Unipolar Driver ICs 102
SKP202 Transistors MOS FETs (Surface Mount) 138 SLA7042M ICs 2-phase Stepper Motor Unipolar Driver ICs 110
SKP253 Transistors MOS FETs (Surface Mount) 138 SLA7044M ICs 2-phase Stepper Motor Unipolar Driver ICs 110
SLA0201 Thyristors  Thyristor Array 166 SLA7050M ICs 2-phase Stepper Motor Unipolar Driver ICs 104
SLA4010 Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140 SLA7051M ICs 2-phase Stepper Motor Unipolar Driver ICs 104
SLA4030 Transistors  Array for Sink Drive General Purpose 140 SLA7052M ICs 2-phase Stepper Motor Unipolar Driver ICs 104
SLA4031 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 SLA7060M ICs 2-phase Stepper Motor Unipolar Driver ICs 114
SLA4041 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 SLA7061M ICs 2-phase Stepper Motor Unipolar Driver ICs 114
SLA4051 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 SLA7062M ICs 2-phase Stepper Motor Unipolar Driver ICs 114
SLA4052 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 SLA7065M ICs 2-phase Stepper Motor Unipolar Driver ICs 112
SLA4060 Transistors  Array for Sink Drive General Purpose 140 SLA7066M ICs 2-phase Stepper Motor Unipolar Driver ICs 112
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SLA7067M ICs 2-phase Stepper Motor Unipolar Driver ICs 112 SMLT18D16C-S LEDs 5¢ Round Standard Bicolor LEDs 216
SLA7070MPR  ICs 2-phase Stepper Motor Unipolar Driver ICs 108 SMLT18D16W-S LEDs 5¢ Round Standard Bicolor LEDs 216
SLA7070MR ICs 2-phase Stepper Motor Unipolar Driver ICs 108 SMLT18E16C-S LEDs 5¢ Round Standard Bicolor LEDs 216
SLA7071MPR  ICs 2-phase Stepper Motor Unipolar Driver ICs 108 SMLU72423C-S LEDs 3.3x6 Bow-Shaped Type Bicolor LEDs 217
SLA7071MR ICs 2-phase Stepper Motor Unipolar Driver ICs 108 SMLU72755C  LEDs Egg-shaped Bicolor LEDs, Direct mount supported 217
SLA7072MPR  ICs 2-phase Stepper Motor Unipolar Driver ICs 108 SMLU76423C-S LEDs 3.3x6 Bow-Shaped Type Bicolor LEDs 217
SLA7072MR ICs 2-phase Stepper Motor Unipolar Driver ICs 108 SMLU78755C  LEDs Egg-shaped Bicolor LEDs, Direct mount supported 217
SLA7073MPR  ICs 2-phase Stepper Motor Unipolar Driver ICs 108 SMLU79423C-S LEDs 3.3x6 Bow-Shaped Type Bicolor LEDs 217
SLA7073MR ICs 2-phase Stepper Motor Unipolar Driver ICs 108 SPB-64S Diodes Schottky Barrier Diodes (Surface Mount) 188
SLA7075MPR  ICs 2-phase Stepper Motor Unipolar Driver ICs 116 SPB-G34S Diodes Schottky Barrier Diodes (Surface Mount) 188
SLA7075MR ICs 2-phase Stepper Motor Unipolar Driver ICs 116 SPB-G54S Diodes Schottky Barrier Diodes (Surface Mount) 188
SLA7076MPR  ICs 2-phase Stepper Motor Unipolar Driver ICs 116 SPB-G56S Diodes Schottky Barrier Diodes (Surface Mount) 188
SLA7076MR ICs 2-phase Stepper Motor Unipolar Driver ICs 116 SPI-8001TW ICs Regulator ICs - Switching Mode Dual Output (Surface mount) 86
SLA7077MPR  ICs 2-phase Stepper Motor Unipolar Driver ICs 116 SPI-8002TW ICs Regulator ICs - Switching Mode Dual Output (Surface mount) 86
SLA7077MR ICs 2-phase Stepper Motor Unipolar Driver ICs 116 SPI-8003TW ICs Regulator ICs - Switching Mode Dual Output (Surface mount) 86
SLA7078MPR  ICs 2-phase Stepper Motor Unipolar Driver ICs 116 SPI-8010A ICs Regulator ICs - Switching Mode (Surface mount) 56
SLA7078MR ICs 2-phase Stepper Motor Unipolar Driver ICs 116 SPJ-63S Diodes Schottky Barrier Diodes (Surface Mount) 190
SLA7611M ICs 3-phase Stepper Motor Driver ICs 120 SPX-62S Diodes Ultrafast Recovery Diodes (Surface Mount) 185
SLA8001 Transistors  Array for H-Bridge Motor Drive 140 SPX-G32S Diodes Ultrafast Recovery Diodes (Surface Mount) 185
SMA4020 Transistors  Array for Source Drive General Purpose 140 STA203A Thyristors  Triacs Array 168
SMA4021 Transistors  Array for Source Drive with Built-in Flywheel Diodes 140 STA221A Thyristors ~ Triacs Array 168
SMA4030 Transistors  Array for Sink Drive General Purpose 140 STA301A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SMA4032 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 STA302A Transistors  Array for Source Drive General Purpose 140
SMA4033 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 STA302A Transistors  Array for 3-Phase Motor Drive 140
SMA4036 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 STA303A Transistors  Array for Sink Drive General Purpose 140
SMA5101 Transistors  Array for Sink Drive General Purpose 140 STA303A Transistors  Array for 3-Phase Motor Drive 140
SMA5102 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 STA308A Transistors  Array for Source Drive General Purpose 140
SMA5103 Transistors ~ Array for H-Bridge Motor Drive 140 STA309A Transistors ~ Array for 3-Phase Motor Drive 140
SMA5106 Transistors  Array for Sink Drive with Built-in Flywheel Diodes 140 STA312A Transistors  Array for Sink Drive General Purpose 140
SMA5112 Transistors  Array for 3-Phase Motor Drive 140 STA322A Transistors  Array for Source Drive General Purpose 140
SMA5117 Transistors  Array for 3-Phase Motor Drive 140 STA351A Transistors  Array for 3-Phase Motor Drive 140
SMA5118 Transistors  Array for 3-Phase Motor Drive 140 STA352A Transistors  Array for 3-Phase Motor Drive 140
SMA5125 Transistors  Array for 3-Phase Motor Drive 140 STA371A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SMA5127 Transistors  Array for 3-Phase Motor Drive 140 STA401A Transistors ~ Array for Sink Drive with Built-in Avalanche Diodes 140
SMA5130 Transistors  Array for 3-Phase Motor Drive 140 STA402A Transistors  Array for Source Drive General Purpose 140
SMA5131 Transistors  Array for 3-Phase Motor Drive 140 STA403A Transistors ~ Array for Sink Drive General Purpose 140
SMA5132 Transistors  Array for 3-Phase Motor Drive 140 STA404A Transistors ~ Array for Sink Drive General Purpose 140
SMA5133 Transistors  Array for 3-Phase Motor Drive 140 STA406A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SMAB010 Transistors  Array for 3-Phase Motor Drive 140 STA408A Transistors  Array for Source Drive General Purpose 140
SMA6014 Transistors  Array for 3-Phase Motor Drive 140 STA412A Transistors  Array for Sink Drive General Purpose 140
SMA6080 Transistors  Array for 3-Phase Motor Drive 140 STA413A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SMA6511 Transistors  Array for Stepper Motor drive with dual supply Voltage switch 140 STA421A Transistors  Array for Source Drive General Purpose 140
SMAB512 Transistors  Array for Stepper Motor drive with dual supply Voltage switch 140 STA431A Transistors ~ Array for H-Bridge Motor Drive 140
SMA7022MU ICs 2-phase Stepper Motor Unipolar Driver ICs 96 STA434A Transistors  Array for H-Bridge Motor Drive 140
SMA7029M ICs 2-phase Stepper Motor Unipolar Driver ICs 96 STA435A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SMA7036M ICs 2-phase Stepper Motor Unipolar Driver ICs 98 STA457C Transistors ~ Array for H-Bridge Motor Drive 140
SML11516C LEDs 5¢Round Standard Bicolor LEDs 216 STA458C Transistors  Array for H-Bridge Motor Drive 140
SML1216C LEDs 5¢Round Standard Bicolor LEDs 216 STA460C Transistors ~ Array for Sink Drive with Built-in Avalanche Diodes 140
SML1216W LEDs 5¢@Round Standard Bicolor LEDs 216 STA471A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SML12451W LEDs 5¢@Round Bicolor LEDs 216 STA472A Transistors  Array for Source Drive General Purpose 140
SML1516W LEDs 5¢Round Standard Bicolor LEDs 216 STA473A Transistors  Array for Sink Drive General Purpose 140
SML1816W LEDs 5¢Round Standard Bicolor LEDs 216 STA475A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SML19416W LEDs 5¢@Round Standard Bicolor LEDs 216 STA481A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SML72423C LEDs 3.3x6 Bow-Shaped Type Bicolor LEDs 217 STA485A Transistors  Array for Sink Drive with Built-in Avalanche Diodes 140
SML72755C LEDs Egg-shaped Bicolor LEDs, Direct mount supported 217 STA491A Transistors  Array for H-Bridge Motor Drive 140
SML72923C LEDs 3.3x6 Bow-Shaped Type Bicolor LEDs 217 STA492A Transistors  Array for H-Bridge Motor Drive 140
SML78423C LEDs 3.3x6 Bow-Shaped Type Bicolor LEDs 217 STA513A Transistors  Array for 3-Phase Motor Drive 140
SML79255C LEDs Egg-shaped Bicolor LEDs, Direct mount supported 217 STA517A Transistors  Array for 3-Phase Motor Drive 140
SML79423C LEDs 3.3%6 Bow-Shaped Type Bicolor LEDs 217 STA521A Transistors ~ Array for “S” shape Correction Switch of CRT Display 140
SML79455C LEDs Egg-shaped Bicolor LEDs, Direct mount supported 217 STA524A Transistors  Array for “S” shape Correction Switch of CRT Display 140
SMLS79723C LEDs 3.3x6 Bow-Shaped Type Bicolor LEDs 217 STA801M ICs Regulator ICs - Switching Mode Dual Output 84
SMLT12D16W-S LEDs 5¢@Round Standard Bicolor LEDs 216 STA811M ICs Regulator ICs - Switching Mode with Built-in Flywheel Diodes 76
SMLT12E16C-S LEDs 5¢@Round Standard Bicolor LEDs 216 STA821M ICs Regulator ICs - Switching Mode with Built-in Flywheel Diodes 78
SMLT12E16W-S LEDs 5¢@Round Standard Bicolor LEDs 216 STDO3N Transistors  For Audio (Darlington) - with Built-in Temperature Compensation | 134
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STDO3P Transistors  For Audio (Darlington) - with Built-in Temperature Compensation 134 TMA206S-L Thyristors  Triacs 168
STR-A6131 ICs SMPS Primary Switcher, (PRC Switching Type) 122 TMA34M-L Thyristors ~ Triacs 168
STR-A6132 ICs SMPS Primary Switcher, (PRC Switching Type) 122 TMA34S-L Thyristors  Triacs 168
STR-A6151 ICs SMPS Primary Switcher, (PRC Switching Type) 122 TMA36M-L Thyristors  Triacs 168
STR-A6153E ICs SMPS Primary Switcher, (PRC Switching Type) 122 TMA36S-L Thyristors  Triacs 168
STR-A6159 ICs SMPS Primary Switcher, (PRC Switching Type) 122 TMA54M-L Thyristors  Triacs 168
STR-A6169 ICs SMPS Primary Switcher, (PRC Switching Type) 122 TMA54S-L Thyristors  Triacs 168
SV 02YS Diodes Silicon Varistor, Asymmetrical Type (Axial) 195 TMA56M-L Thyristors  Triacs 168
SV 03YS Diodes Silicon Varistor, Asymmetrical Type (Axial) 195 TMA56S-L Thyristors  Triacs 168
SV 04YS Diodes Silicon Varistor, Asymmetrical Type (Axial) 195 TMA84M-L Thyristors  Triacs 168
SV 05YS Diodes Silicon Varistor, Asymmetrical Type (Axial) 195 TMA84S-L Thyristors  Triacs 168
SV 06YS Diodes Silicon Varistor, Asymmetrical Type (Axial) 195 TMA86M-L Thyristors  Triacs 168
SV-2SS Diodes Silicon Varistor, Symmetrical Type (Axial) 195 TMA86S-L Thyristors  Triacs 168
SV-3SS Diodes Silicon Varistor, Symmetrical Type (Axial) 195 TMB166S-L Thyristors  Triacs 168
SV-4SS Diodes Silicon Varistor, Symmetrical Type (Axial) 195 TMB206S-L Thyristors  Triacs 168
SZ-10N27 Diodes Power Zener Diodes (Surface Mount) 194 VR-60SS Diodes Silicon Varistor, Symmetrical Type (Axial) 195
SZ-10N40 Diodes Power Zener Diodes (Surface Mount) 194 VR-61SS Diodes Silicon Varistor, Symmetrical Type (Axial) 195
SZ-10NN27 Diodes Power Zener Diodes (Surface Mount) 194
SZ-10NN40 Diodes Power Zener Diodes (Surface Mount) 194
TF321M-A Thyristors  Thyristors 166
TF321S Thyristors  Thyristors 166
TF341M Thyristors  Thyristors 166
TF341M-A Thyristors  Thyristors 166
TF341S Thyristors ~ Thyristors 166
TF361M Thyristors  Thyristors 166
TF361M-A Thyristors ~ Thyristors 166
TF361S Thyristors  Thyristors 166
TF521M Thyristors  Thyristors 166
TF541M Thyristors  Thyristors 166
TF541S Thyristors ~ Thyristors 166
TF541S-A Thyristors ~ Thyristors 166
TF561M Thyristors  Thyristors 166
TF561S Thyristors  Thyristors 166
TF561S-A Thyristors  Thyristors 166
TF821M Thyristors  Thyristors 166
TF821S Thyristors  Thyristors 166
TF841M Thyristors ~ Thyristors 166
TF841S Thyristors ~ Thyristors 166
TF861M Thyristors  Thyristors 166
TF861S Thyristors  Thyristors 166
TFC561D Thyristors  Thyristors, 3-Pin Reverse Conducting for HID Lamp Ignition 166
TM1041S-R Thyristors  Triacs 168
TM1061S-R Thyristors ~ Triacs 168
TM1241S-R Thyristors  Triacs 168
TM1261S-R Thyristors  Triacs 168
TM2541B-L Thyristors  Triacs 168
TM2561B-L Thyristors  Triacs 168
TM341S-R Thyristors  Triacs 168
TM361S-R Thyristors ~ Triacs 168
TM541S-R Thyristors  Triacs 168
TM561S-R Thyristors  Triacs 168
TM583S-L Thyristors  Triacs 168
TM883S-L Thyristors  Triacs 168
TMA104S-L Thyristors  Triacs 168
TMA106S-L Thyristors  Triacs 168
TMA124S-L Thyristors ~ Triacs 168
TMA126S-L Thyristors ~ Triacs 168
TMA164B-L Thyristors  Triacs 168
TMA164P-L Thyristors ~ Triacs 168
TMA164S-L Thyristors  Triacs 168
TMA166B-L Thyristors  Triacs 168
TMA166P-L Thyristors ~ Triacs 168
TMA166S-L Thyristors ~ Triacs 168
TMA204S-L Thyristors ~ Triacs 168
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The shapes and electrical characteristics of the following products may be changed. When using
them, check if they can installed properly and also evaluate them.

m Discontinued products

Part No. Alternative Category Part No. Alternative Category
2SA744 2SA1694 Transistors 28C1109 28C3179,3851 Transistors
28A745 2SA1695 Transistors 28C1110 28C3851A Transistors
2SA746 2SA1695 Transistors 2SC1111 2SC4467,4468 Transistors
2SA747 2SA1695 Transistors 2SC1112 2SC4467,4468 Transistors
2SA764 2SA1725 Transistors 2SC1113 2SC4511,4512 Transistors
2SA765 2SA1726 Transistors 25C1114 - Transistors
2SA768 2SA1262,1488,1488A Transistors 28C1115 25C4468 Transistors
2SA769 2SA1262,1488,1488A Transistors 28C1116 28C4468 Transistors
28A770 28A1725,1726 Transistors 28C1402 28C4467,4468 Transistors
2SA771 2SA1725,1726 Transistors 28C1403 2SC4467,4468 Transistors
2SA807 2SA1693 Transistors 2SC1436 - Transistors
2SA808 25A1694 Transistors 28C1437 - Transistors
2SA878 - Transistors 25C1440 - Transistors
25A892 25B1351 Transistors 28C1441 - Transistors
28A907 28A1215 Transistors 28C1442 - Transistors
2SA908 2SA1216 Transistors 28C1443 - Transistors
2SA909 2SA1295 Transistors 2SC1444 28C4511,4512 Transistors
2SA957 2SA1667 Transistors 2SC1445 2SC4511,4512 Transistors
2SA958 2SA1668 Transistors 25C1454 = Transistors
2SA971 - Transistors 28C1477 - Transistors
2SA980 2SA1694 Transistors 28C1504 28C2023 Transistors
2SA981 2SA1694 Transistors 28C1577 2SC3833 Transistors
2SA982 2SA1694 Transistors 28C1578 2SC3833 Transistors
2SA1067 - Transistors 2SC1579 2SC4706 Transistors
2SA1068 - Transistors 25C1580 25C4706 Transistors
25A1102 2SA1693 Transistors 25C1584 28C2921- 2922,3264 Transistors
2SA1103 2SA1694 Transistors 28C1585 28C2921- 2922,3264 Transistors
28A1104 2SA1694 Transistors 28C1586 28C3264 Transistors
2SA1105 2SA1695 Transistors 2SC1618 2SC4466,4467 Transistors
2SA1106 2SA1695 Transistors 2SC1619 28C4466,4467 Transistors
2SA1116 25A1493 Transistors 25C1629 25D2045 Transistors
2SA1117 2SA1494 Transistors 25C1664 28D2642 Transistors
2SA1135 2SA1693 Transistors 28C1768 - Transistors
2SA1169 28A1493 Transistors 28C1777 - Transistors
2SA1170 2SA1494 Transistors 28C1783 - Transistors
2SA1187 - Transistors 2SC1786 - Transistors
2SA1205 2SA1746 Transistors 2SC1826 2SC3179,3851,3851A Transistors
2SA1355 2SA1262,1488 Transistors 25C1827 28C3179,3851,3851A Transistors
2SA1489 2SA1693 Transistors 25C1828 25C3832,3830 Transistors
2SA1490 2SA1694 Transistors 28C1829 - Transistors
2SA1670 2SA1907 Transistors 28C1830 2S8D2082,2083 Transistors
2SA1671 2SA1908 Transistors 25C1831 - Transistors
2SA1901 2SA1488 Transistors 2SC1832 - Transistors
2SA2003 - Transistors 25C1888 25C3852,3852A Transistors
25A2042 - Transistors 25C1889 28C3852,3852A Transistors
25B622 - Transistors 28C2022 28C2023 Transistors
28B711 28B1259,1351 Transistors 28C2147 = Transistors
28SB712 2SB1259,1351 Transistors 28C2198 2SC4024 Transistors
2SB1005 2SB1257 Transistors 2SC2199 2SC4131 Transistors
25B1352 - Transistors 28C2256 - Transistors
25B1476 25B1685 Transistors 25C2260 28C4467 Transistors
25B1586 25B1687 Transistors 28C2261 28C4467 Transistors
28B1620 - Transistors 28C2262 28C4467 Transistors
28B1621 - Transistors 28C2302 28C3832 Transistors
25B1624 2SB1685 Transistors 2SC2303 2SC3833 Transistors
25B1625 25B1687 Transistors 25C2304 25C3833 Transistors
25B1659 25B1686 Transistors 28C2305 = Transistors
2SB1677 - Transistors 28C2306 25C4140 Transistors
28B1692 = Transistors 28C2307 28C3833 Transistors
28C1107 28C3179,3851 Transistors 28C2317 2SD2016 Transistors
25C1108 2SC3851A Transistors 2502354 25C2023 Transistors
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28C2364 - Transistors 28D81 28C4466,4467 Transistors
28C2365 28C3927 Transistors 28D82 28C4466,4467 Transistors
2SC2491 28C4024 Transistors 2SD83 2SC4466,4467 Transistors
25C2492 - Transistors 2SD84 25C4466,4467 Transistors
25C2493 - Transistors 2SD90 28C3179,3851,3851A Transistors
28C2577 28C4466 Transistors 2SD91 28C3179,3851,3851A Transistors
28C2578 28C4467 Transistors 28D92 28C3179,3851,3851A Transistors
28C2579 2SC4467 Transistors 2SD93 28C3179,3851,3851A Transistors
25C2580 28C4468 Transistors 2SD9%4 28C3179,3851,3851A Transistors
25C2581 28C4468 Transistors 2SD163 2SC4468 Transistors
25C2607 28C3857 Transistors 2SD164 25C4468 Transistors
25C2608 28C3858 Transistors 28D165 25C4468 Transistors
28C2665 28C4466 Transistors 28D166 285C4468 Transistors
2SC2723 28C4140 Transistors 2SD201 2SC4466,4467 Transistors
2SC2761 - Transistors 2SD202 2SC4466,4467 Transistors
2S8C2773 28C3857 Transistors 2SD203 25C4466,4467 Transistors
28C2774 25C3858 Transistors 2SD211 25C4468 Transistors
25C2809 - Transistors 28D212 25C4468 Transistors
2SC2810A 28C4518 Transistors 28D213 25C4468 Transistors
28C2825 28D2045 Transistors 28D214 28C4468 Transistors
25C2838 - Transistors 28D219 28C3179,3851,3851A Transistors
2SC2900 - Transistors 2SD219F 28C3179,3851,3851A Transistors
25C3409 2SC3679 Transistors 25D220 25C3179,3851,3851A Transistors
28C3520 28C4140 Transistors 2SD220F 28C3179,3851,3851A Transistors
28C3706 - Transistors 28D221 28C3179,3851,3851A Transistors
28C3830 28C4518 Transistors 2SD221F 28C3179,3851,3851A Transistors
28C3831 2S8C3927 Transistors 28D222 28C3179,3851,3851A Transistors
2SC3853 25C4466 Transistors 2SD223 2SC3179,3851,3851A Transistors
2SC3890 2SC4546 Transistors 2SD224 2SC3179,3851,3851A Transistors
28C3909 25C3680 Transistors 2SD236 28C3179,3851,3851A Transistors
25C4023 28C4301 Transistors 28D237 28C3179,3851,3851A Transistors
28C4065 - Transistors 28D238 28C3179,3851,3851A Transistors
28C4073 2SC5130 Transistors 28D241 28C3179,3851,3851A Transistors
28C4130 2SC4546 Transistors 28D242 28C3179,3851,3851A Transistors
2SC4199 28C4301 Transistors 2SD243 28C3179,3851,3851A Transistors
2SC4199A 2SC4301 Transistors 25D244 25C3179,3851,3851A Transistors
25C4296 25C4138 Transistors 25D256 28C3179,3851,3851A Transistors
28C4299 28C3678 Transistors 28D257 28C3179,3851,3851A Transistors
28C4302 28C4301 Transistors 28D258 28C3179,3851,3851A Transistors
25C4303 28C4301 Transistors 28D259 28C3179,3851,3851A Transistors
2SC4303A 28C4301 Transistors 28D419 28D1769,1785 Transistors
25C4327 - Transistors 25D420 2SD1769,1785 Transistors
25C4385 28C5099 Transistors 2SD421 25D1769,1785 Transistors
28C4387 28C5101 Transistors 28D556 25C4468 Transistors
28C4418 28C5130 Transistors 28D557 25C4468 Transistors
28C4494 2SC4495 Transistors 28SD593 28C4020 Transistors
28C4517 28C4518 Transistors 2SD594 2SC4020 Transistors
25C4662 2SC5130 Transistors 2SD605 - Transistors
25C4756 25C4301 Transistors 2SD606 - Transistors
25C4820 28C4518 Transistors 2SD614 25D1769,1785 Transistors
28C4907 28C4518 Transistors 28D615 28D1769,1785 Transistors
28C4908 2SC4304 Transistors 28D617 28D2082 Transistors
28C5002 28SC4301 Transistors 28D721 2SD2081 Transistors
2SC5003 28C4301 Transistors 28D722 2SD2081 Transistors
25C5124 25C4301 Transistors 25D807 28C3679 Transistors
25C5239 25C4518 Transistors 2SD810 25C4024 Transistors
28C5249 28C4518 Transistors 28D971 = Transistors
28C5271 = Transistors 28D972 28D1796 Transistors
28C5370 - Transistors 2SD1031 28D1769,1785 Transistors
25C5487 - Transistors 2SD1170 2SD2045 Transistors
2SD15 25C4468 Transistors 2SD1532 25D2015 Transistors
2SD16 25C4468 Transistors 2SD2231 25D2641 Transistors
28D17 28C4468 Transistors 28D2437 25D2643 Transistors
28D18 28C4468 Transistors 28D2488 - Transistors
2SD80 2SC4466,4467 Transistors 285D2489 — Transistors
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28D2619 - Transistors CTG-26S FMG-26S Diodes
254425 - MOS FETs CTG-2TR FMG-22S Diodes
25J426 - MOS FETs CTG-2TS FMG-24U Diodes
25K979 - MOS FETs CTG-31R - Diodes
25K1180 - MOS FETs CTG-31S - Diodes
28K1181 — MOS FETs CTG-32R — Diodes
285K1184 — MOS FETs CTG-32S8 — Diodes
28K1185 - MOS FETs CTG-32U - Diodes
25K1186 - MOS FETs CTG-33R - Diodes
2SK1187 - MOS FETs CTG-33S - Diodes
2S5K1189 - MOS FETs CTG-34R - Diodes
2SK1190 - MOS FETs CTG-34S - Diodes
28K1193 - MOS FETs CTG-34U - Diodes
28K1343 - MOS FETs CTG-3TS - Diodes
28K1367 2SK3199 MOS FETs CTG-G12S FML-G12S Diodes
2SK1368 2SK2701 MOS FETs CTL-128 FML-12S Diodes
2SK1369 28K2704 MOS FETs CTL-21S FML-21S Diodes
28K1370 - MOS FETs CTL-22S FML-22S Diodes
28K1711 2SK2778 MOS FETs CTL-32S - Diodes
28K1712 - MOS FETs CTL-33S - Diodes
2SK1713 - MOS FETs CTL-34S - Diodes
2SK1714 - MOS FETs CTL-G12S FML-G12S Diodes
28K1715 - MOS FETs CTM-21R FMM-22R Diodes
28K2156A - MOS FETs CTM-21S FMM-228 Diodes
28K2207 28K2943 MOS FETs CTM-22R FMM-22R Diodes
28K2208 2SK2945 MOS FETs CTM-22S FMM-228 Diodes
28K2238 2SK2803 MOS FETs CTM-22U FMM-24U Diodes
28K2239 2SK3199 MOS FETs CTM-24R FMM-24R Diodes
2SK2240 2SK3199 MOS FETs CTM-24S FMM-248 Diodes
28K2241 28K2702 MOS FETs CTM-26R FMM-26R Diodes
28K2242 28K2702 MOS FETs CTM-26S FMM-26S Diodes
28K2243 28K2702 MOS FETs CTM-26U - Diodes
28K2244 2SK2704 MOS FETs CTM-31R - Diodes
25K2245 - MOS FETs CTM-31S - Diodes
25K2421 - MOS FETs CTM-32R - Diodes
28K2706 - MOS FETs CTM-32S - Diodes
28K2708 — MOS FETs CTM-34R — Diodes
25K2804 2SK3199 MOS FETs CTM-34S - Diodes
28K3200 - MOS FETs CTM-36R - Diodes
28K3332 - MOS FETs CTM-36S - Diodes
2SK3460 - MOS FETs CTP-G2FR FMP-G2FS Diodes
CTB-23L FMB-24L Diodes CTS-3FU FMP-3FU Diodes
CTB-24 FMB-24 Diodes CTS-G3FR FMQ-G5FMS Diodes
CTB-24L FMB-24L Diodes CTU-12R FMU-12R Diodes
CTB-3154 — Diodes CTU-12S FMU-12S Diodes
CTB-3204 - Diodes CTU-21R FMU-21R Diodes
CTB-33 - Diodes CTU-21S FMU-21S Diodes
CTB-33S - Diodes CTU-22R FMU-22R Diodes
CTB-34 - Diodes CTU-22S8 FMU-22S Diodes
CTB-34D - Diodes CTU-24R FMU-24R Diodes
CTB-34M - Diodes CTU-24S FMU-24S Diodes
CTB-34S - Diodes CTU-26R FMU-26R Diodes
CTB-34T - Diodes CTU-26S FMU-26S Diodes
CTG-128 FMG-12S Diodes CTU-31R - Diodes
CTG-14R FMG-14R Diodes CTU-31S - Diodes
CTG-14S FMG-14S Diodes CTU-32R — Diodes
CTG-21R FMG-22R Diodes CTU-32S — Diodes
CTG-218 FMG-22S Diodes CTU-34R - Diodes
CTG-22R FMG-22R Diodes CTU-34S - Diodes
CTG-228 FMG-22S Diodes CTU-36R - Diodes
CTG-23R FMG-23R Diodes CTU-36S - Diodes
CTG-23S FMG-23S Diodes CTU-38R - Diodes
CTG-24R FMG-24R Diodes CTU-38S - Diodes
CTG-24S FMG-24S Diodes CTU-G26R FMU-G26S Diodes
CTG-24U FMG-24U Diodes CTU-G2DR FMU-G2FS Diodes
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CTU-G3DR - Diodes SECU4E01C ~ SECT4E01C-S LEDs
CTX-12SL FMX-12SL Diodes SEL1112R - LEDs
EK 02 — Diodes SEL1121R - LEDs
EK 12 - Diodes SEL1123R SEL1124R LEDs
EK 13 EK 14 Diodes SEL1131R - LEDs
EPO1Z — Diodes SEL1132R — LEDs
ETO14 ET0141 PNPN switch elements SEL1134R = LEDs
FKV560 - MOS FETs SEL1142R - LEDs
FMB-22H - Diodes SEL1211R - LEDs
FMB-22L - Diodes SEL1213CM SEL1213C LEDs
FMB-23L - Diodes SEL1215R - LEDs
FMB-32 - Diodes SEL1222R - LEDs
FMB-32M - Diodes SEL1310E SEL1410E LEDs
FMB-G12L - Diodes SEL1310G SEL1410G LEDs
FMB-G22H - Diodes SEL1311G - LEDs
FMS-3FUM — Diodes SEL1312G — LEDs
HVR-1X-40B - Diodes SEL1320G — LEDs
Pz 127 - Diodes SEL1321G - LEDs
RB-150 - Diodes SEL1323G - LEDs
RB-151 - Diodes SEL1324G - LEDs
RB-152 - Diodes SEL1331G - LEDs
RB-154 — Diodes SEL1332G - LEDs
RB-156 - Diodes SEL1334G - LEDs
RB-158 - Diodes SEL1342G - LEDs
RB-401 - Diodes SEL1411G - LEDs
RB-402 — Diodes SEL1420GW — LEDs
RB-402U — Diodes SEL1421G — LEDs
RB-404 - Diodes SEL1422G - LEDs
RB-406 - Diodes SEL1650CM - LEDs
RB-40C - Diodes SEL1722K - LEDs
RB-601 - Diodes SEL1723Y - LEDs
RB-601F - Diodes SEL1731Y - LEDs
RB-602 - Diodes SEL1742Y - LEDs
RB-602F - Diodes SEL1820W - LEDs
RB-604 — Diodes SEL1821D - LEDs
RB-606 — Diodes SEL1823D — LEDs
RBA-1002 RBV-4102 Diodes SEL1842D — LEDs
RBA-1004B - Diodes SEL1915C - LEDs
RBA-401 RBV-401 Diodes SEL1922D - LEDs
RBA-402 RBV-402 Diodes SEL1923D - LEDs
RBA-402L RBV-402L Diodes SEL1942D - LEDs
RBA-404B RBV-404B Diodes SEL1E10CM SELU1E10CXM/SELU1E50CM LEDs
RBA-406B RBV-406B Diodes SEL2111R - LEDs
SAPO9N - Transistors SEL2111W - LEDs
SAPO9P = Transistors SEL2215RM SEL2215R LEDs
SDCo1 SDC03 Transistors SEL2310E SEL2410E LEDs
SDKO1M SDKO3M ICs (Motor Driver) SEL2310G SEL2410G LEDs
SEO005A - ICs (Error Amplifier) SEL2311G - LEDs
SE005B - ICs (Error Amplifier) SEL2411G - LEDs
SEO013E - ICs (Error Amplifier) SEL2710E - LEDs
SE034N - ICs (Error Amplifier) SEL2915DM SEL2915D LEDs
SE040N - ICs (Error Amplifier) SEL3110R SEL2110R/SEL6210R LEDs
SE070N - ICs (Error Amplifier) SEL3110S SEL2110S/SEL6210S LEDs
SEO075N - ICs (Error Amplifier) SEL3210R SEL2210R/SEL6210R LEDs
SE080N — ICs (Error Amplifier) SEL3210S SEL2210S/SEL6210S LEDs
SE095N — ICs (Error Amplifier) SEL3213C SEL2213C LEDs
SE103N - ICs (Error Amplifier) SEL3410E SEL2410E/SEL6410E LEDs
SE105N - ICs (Error Amplifier) SEL3410G SEL2410G LEDs
SE113N - ICs (Error Amplifier) SEL3413E SEL2413E LEDs
SE117N . ICs (Error Amplifier) SEL3510C SEL2510C/SEL6510C LEDs
SECU1D01C  SECT1D0O1C-S LEDs SEL3510G SEL2510G/SEL6510G LEDs
SECU1D05C-S SECT1D05C-S LEDs SEL3710K SEL2710K/SEL6710K LEDs
SECU1E01C ~ SECT1EO01C-S LEDs SEL3710Y SEL2710Y/SEL6710Y LEDs
SECU1E05C-SE  SECT1E05C-S LEDs SEL3713K SEL2713K LEDs
SECU4D01C  SECT4D01C-S LEDs SEL3810A SEL2910A/SEL6810A LEDs
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SEL3810D SEL2910D/SEL6810D LEDs SI-3182V SI1-3150J0 Vol O ICs (Regulator)
SEL3813A SEL2813A LEDs SI-3202V SI-3150J0Vol O ICs (Regulator)
SEL3910A SEL2910A/SEL6910A LEDs SI-3242P - ICs (Regulator)
SEL3910D SEL2910D/SEL6910D LEDs SI-3522V SI-3050J0Voll [ ICs (Regulator)
SEL3913K SEL2913K LEDs SI-3922V S1-3090J0 Vol O ICs (Regulator)
SEL3E10C SELU2E10C LEDs SI-7115B SLA7032M ICs (Motor Driver)
SEL4110W — LEDs SI-7200E — ICs (Motor Driver)
SEL4117R - LEDs SI-7200M - ICs (Motor Driver)
SEL4225R - LEDs SI-7201A - ICs (Motor Driver)
SEL4225RM - LEDs SI-7202A - ICs (Motor Driver)
SEL4310E SEL4410E LEDs SI-7230E - ICs (Motor Driver)
SEL4310G SEL4410G LEDs SI-7230M - ICs (Motor Driver)
SEL4417G - LEDs SI-7235E - ICs (Motor Driver)
SEL4425G - LEDs SI-7300A SLA7032M ICs (Motor Driver)
SEL4425GM - LEDs SI-7330A SLA7033M ICs (Motor Driver)
SEL4427E SEL4427EP LEDs SI-7500A = ICs (Motor Driver)
SEL4525C - LEDs SI-7600 - ICs (Motor Driver)
SEL4725CM - LEDs SI-7600D - ICs (Motor Driver)
SEL4725Y - LEDs SI-8011 - ICs (Regulator)
SEL4814W - LEDs Sl1-8012 - ICs (Regulator)
SEL4817D - LEDs SI-8013 - ICs (Regulator)
SEL4825D - LEDs S1-8014 - ICs (Regulator)
SEL4917D - LEDs SI-8020 - ICs (Regulator)
SEL4925D - LEDs SI1-8021 - ICs (Regulator)
SEL550ST - LEDs Sl1-8022 - ICs (Regulator)
SEL650ST — LEDs SI1-8023 — ICs (Regulator)
SEL8301A = LEDs SI-8025JF SI-8008TFE ICs (Regulator)
SEL8302A - LEDs SI-8090K SI-8008TFE ICs (Regulator)
SEL8701Y - LEDs SI-8100D - ICs (Regulator)
SEL8701YB - LEDs SI-8202L - ICs (Regulator)
SELUID10CXM SELT1D10CXM-S LEDs SI-8211L - ICs (Regulator)
SELU1D50CM SELT1D50CM-S LEDs SI-8213L - ICs (Regulator)
SELU1E10CXM-S  SELT1E10CXM-SLEDs SI-8811L - ICs (Regulator)
SELU1E50CM SELT1E50CM-S LEDs SI-8911L - ICs (Regulator)
SELU2D10C ~ SELT2D10C-S LEDs SID1010BXM = LEDs
SELU2E10C ~ SELT2E10C-S LEDs SID1010CM2 = LEDs
SELU5D20C-S SELT5D20C-S LEDs SID1H10CXM - LEDs
SELUSD23C  SELT5D23C-S LEDs SID1K10CM2 - LEDs
SELUSE20C-S SELT5E20C-S LEDs SLA3001M - ICs (Regulator)
SELU5SE23C SELT5E23C-S LEDs SLA4300 - Transistors (Array)
SE-M140 - ICs (Error Amplifier) SLA5003 - Transistors (Array)
S1-18751 - ICs (Audio Amplifier) SLA5005 - Transistors (Array)
SI-3018KF SI-3010KFE ICs (Regulator) SLA5009 SLA5060 Transistors (Array)
SI-3018LS SI-3018LSA ICs (Regulator) SLA5027 - Transistors (Array)
SI-3025LS SI-3025LSA ICs (Regulator) SLA5031 SLA5040 Transistors (Array)
SI-3025ZF SI-3011ZFE ICs (Regulator) SLA5046 SLA5094 Transistors (Array)
SI-3025ZF SI-3011ZFE ICs (Regulator) SLA5047 SLA5041 Transistors (Array)
SI-3033KF SI-3010KFE ICs (Regulator) SLA5052 SLA5041 Transistors (Array)
SI-3033LS SI-3033LSA ICs (Regulator) SLA5054 - Transistors (Array)
SI-3050KF SI-3010KFE ICs (Regulator) SLA5057 - Transistors (Array)
SI-3050N SI-3010KFE ICs (Regulator) SLA5070 - Transistors (Array)
SI-3052P SI1-3050J ICs (Regulator) SLA5089 SLA5044 Transistors (Array)
SI-3052V SI-3050J ICs (Regulator) SLA7022M SLA7022MU ICs (Motor Driver)
SI-3062V SI1-3050J0 Vol I ICs (Regulator) SLA7027M SLA7027MU ICs (Motor Driver)
SI-3082V SI-3050J Vol [ ICs (Regulator) SLH30 - LEDs
SI-3102V SI-3090J0 Vol [ ICs (Regulator) SLH50 - LEDs
SI-3120N SI-3010KFE ICs (Regulator) SLS34 = LEDs
SI-3122P SI-3120J ICs (Regulator) SLS36 - LEDs
SI-3122V SI-3120J ICs (Regulator) SLS54 - LEDs
SI-3132v SI-3120J0 Vo O ICs (Regulator) SMA4392 - Transistors (Array)
SI-3150F SI-3010KFE ICs (Regulator) SMA5104 SMA5127 Transistors (Array)
SI-3150N SI-3010KFE ICs (Regulator) SMA5105 SMA5106 Transistors (Array)
SI-3151N SI-3150C ICs (Regulator) SMA5114 - Transistors (Array)
SI-3152P SI-3150J ICs (Regulator) SMA5126 - Transistors (Array)
SI-3152V SI-3150J ICs (Regulator) SMA7022M SMA7022MU ICs (Motor Driver)
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Discontinued Products and Service Parts (NND)

Part No. Alternative Category
SML19460C - LEDs
SMLU12D16W SMLT12D16W-S LEDs
SMLU12E16C SMLT12E16C-S LEDs
SMLU12E16W SMLT12E16W-S LEDs
SMLU18D16C SMLT18D16C-S LEDs
SMLU18D16W SMLT18D16W-S LEDs
SMLU18E16C SMLT18E16C-S LEDs
STA304A - Transistors (Array)
STA341M - Transistors (Array)
STA414A - Transistors (Array)
STA451C - Transistors (Array)
STA455C - Transistors (Array)
STA501A - Transistors (Array)
STA506A - Transistors (Array)
STA802M - ICs (Regulator)
STR20005 SI-8050S ICs (Regulator)
STR20012 SI-8120S ICs (Regulator)
STR2005 SI1-8050S ICs (Regulator)
STR2012 SI1-8120S ICs (Regulator)
STR2013 - ICs (Regulator)
STR2015 SI-8150S ICs (Regulator)
STR2024 - ICs (Regulator)
STR7001 - ICs (Regulator)
STR7002 - ICs (Regulator)
STR7003 - ICs (Regulator)
STR7101 — ICs (Regulator)
STR7102 = ICs (Regulator)
STR7103 - ICs (Regulator)
STR9005 - ICs (Regulator)
STR9012 - ICs (Regulator)
STR9015 - ICs (Regulator)
TF320M TF341M Thyristors & Triacs
TF320M-A TF321M-A Thyristors & Triacs
TF321M TF341M Thyristors & Triacs
TF325P — Thyristors & Triacs
TF521S TF541S Thyristors & Triacs
TF620M TF861M Thyristors & Triacs
TF640M TF841M Thyristors & Triacs
TFD312M - Thyristors & Triacs
TFD3128 - Thyristors & Triacs
TFD315M - Thyristors & Triacs
TFH341S - Thyristors & Triacs
TFH361S - Thyristors & Triacs
TGH340M - Thyristors & Triacs
TM1041M-L TMA104S-L Thyristors & Triacs
TM1061M-L TMA106S-L Thyristors & Triacs
TM1241M-L TMA124S-L Thyristors & Triacs
TM1261M-L TMA126S-L Thyristors & Triacs
TM1262B-R - Thyristors & Triacs
TM1641M-L TMA164S-L Thyristors & Triacs
TM1641P-L TMA164P-L Thyristors & Triacs
TM1661M-L TMA166S-L Thyristors & Triacs
UX-C2B - Diodes
UX-F5B — Diodes
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Discontinued Products and Service Parts (NND)

m Service Parts (Not for New Design)

Part No. Alternative Category Part No. Alternative Category
2SA1491 2SA1695 Transistors SEL4426G - LEDs
2SA1643 2SA1725 Transistors SEL4717Y - LEDs
2SA1672 2SA1909 Transistors SEL4725K - LEDs
25B1626 2SB1686 Transistors SEL4726K - LEDs
28C1983 2S8C3852,3852A Transistors SEL4726Y = LEDs
25C1984 28C3852,3852A Transistors SEL4825A — LEDs
28C1985 258C4511,4512 Transistors SEL4826A - LEDs
2SC1986 28C4511,4512 Transistors SEL4826D - LEDs
28C2167 28C4381,4382 Transistors SEL4925A - LEDs
28C2168 25C4381,4382 Transistors SEL4926A - LEDs
2SC2315 2SD2642 Transistors SEL4926D . LEDs
25C2316 28D2642 Transistors SELS2J11W - LEDs
25C2810 25C4546 Transistors SHV-08UK - Diodes
2S8C3300 28C4131 Transistors SHV-10K - Diodes
28C3854 28C4467 Transistors SHV-10UK = Diodes
28C3855 25C4468 Transistors SHV-12K - Diodes
25C4386 2SC5100 Transistors SHV-12UK - Diodes
2SC4503 2SD2083 Transistors SHV-16KM - Diodes
25C4558 25D2642 Transistors SHV-16UK - Diodes
28D2493 28D2641 Transistors SI-18752 - ICs (Audio Amplifier)
28D2494 2SD2643 Transistors SI-3048LSA - ICs (Regulator)
28D2495 28D2642 Transistors SI-8406L - ICs (Regulator)
25K1366 2SK2803 MOS FETs Sl1-8921L - ICs (Regulator)
A8181SLB - ICs (Regulator) Sl1-8922L - ICs (Regulator)
FML-11S — Diodes SML12460C — LEDs
FML-21S — Diodes SML16760CN — LEDs
FML-G26S FMD-G26S Diodes STA342M — Transistors (Array)
FMU-118 - Diodes
FMU-31R - Diodes
FMU-32U - Diodes
LM3875 - ICs (Audio Amplifier)

Pz 427 - Diodes
RL 2A RD 2A Diodes
SAPO8N = Transistors
SAP08P - Transistors
SEL1111R - LEDs
SEL1120R - LEDs
SEL1124R - LEDs
SEL1220R - LEDs
SEL1420G - LEDs
SEL1424G - LEDs
SEL1711Y - LEDs
SEL1720Y - LEDs
SEL1721Y — LEDs
SEL1722Y — LEDs
SEL1724Y - LEDs
SEL1811D - LEDs
SEL1820D - LEDs
SEL1822D - LEDs
SEL1824D - LEDs
SEL1911D - LEDs
SEL1920D - LEDs
SEL1921D - LEDs
SEL1924D - LEDs
SEL1E24W - LEDs
SEL2911D — LEDs
SEL4225C - LEDs
SEL4226C - LEDs
SEL4226R - LEDs
SEL4425E - LEDs
SEL4426E - LEDs
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Sanken Electric Co., Ltd.
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@ This is notification that you, as purchaser of the products/technology, are not allowed to perform any of the following:

1. Resell or retransfer these products/technology to any party intending to disturb international peace and security.

2. Use these products/technology yourself for activities disturbing international peace and security.

3. Allow any other party to use these products/technology for activities disturbing international peace and security.

Also, as purchaser of these products/technology, you agree to follow the procedures for the export or transfer of these products/technology,
under the Foreign Exchange and Foreign Trade Law, when you export or transfer the products/technology abroad.

H1-O03EC0-0705020NM



	Warning
	Contents
	1. ICs
	1-1.Regulator ICs
	Selection Guide
	Linear Regulator ICs
	Application Note
	SI-3000LU Series
	SI-3000LSA Series
	SI-3000KS Series
	SI-3000KM Series
	SI-3000KD Series
	SI-3000LLSL Series
	SI-3000ZD Series
	SI-3000B Series
	SI-3000F Series
	SI-3000KFE Series
	SI-3000C Series
	SI-3000R Series
	SI-3000J Series
	SI-3000ZFE Series

	Switching Mode Regulator ICs
	Application Note
	SAI Series
	SI-8000W Series
	SI-8000JD Series
	SI-8000TM Series
	SI-8000SD Series
	SPI-8000A Series
	SI-8000E Series
	SI-8000JF Series
	SI-8000TFE Series
	SI-8000GL Series
	SI-8000S Series
	SI-8000HFE Series
	SI-8011NVS
	SI-8511NVS
	STA810M Series
	STA820M Series
	SI-8400L/8500L Series

	Multi-Output Type Regulator ICs
	Application Note
	STA801M
	SPI-8001TW/SPI-8002TW/SPI-8003TW
	SI-3000KWF Series
	SI-3000KWM Series


	1-2.Motor Driver ICs
	Selection Guide
	Application Note
	2-Phase Stepper Motor Unipolar Driver ICs
	SLA7022MU/SLA7029M/SMA7022MU/SMA7029M
	SMA7036M
	SLA7027MU/SLA7024M/SLA7026M
	SLA7031M/SLA7032M/SLA7033M
	SLA7050M/SLA7051M/SLA7052M
	SDK03M
	SLA7070MR, MPR/ SLA7071MR, MPR/ SLA7072MR, MPR/ SLA7073MR, MPR
	SLA7042M/SLA7044M
	SLA7065M/SLA7066M/SLA7067M
	SLA7060M/SLA7061M/SLA7062M
	SLA7075MR, MPR/ SLA7076MR, MPR/ SLA7077MR, MPR/ SLA7078MR, MPR
	PG001M

	3-Phase Stepper Motor Driver ICs
	SLA7611M


	1-3.ICs for Switching Mode Power Supplies
	STR-A6100 Series


	2. Transistors
	Application Note
	2-1.Transistors
	Selection Guide
	Specifications List by Part Number

	2-2.MOS FETs
	Selection Guide
	Speficications List by Part Number

	2-3.Transistors and MOS FETs Arrays
	Specifications List by Part Number
	Specifications List by Application
	Sink Driver Arrays
	Source Driver Arrays
	Motor Driver Arrays
	Arrays for CRT Monitor S-Distortion Correction Cirduit


	Package Type (Dimentions)

	3. Thyristors
	Application Note
	3-1.Thyristors
	3-2.Triacs
	3-3.PNPN Switch Elements
	Package Type

	4. Diodes
	Taping Specifications
	Application Note
	Marking Guide
	4-1. Rectifier Diodes
	4-2. Fast Recovery Diodes
	4-3. Ultrafast Recovery Diodes
	4-4. Schottky Barrier Diodes
	4-5. High Voltage Rectifier Diodes
	4-6. Damper Diodes
	4-7. Power Zener Diodes
	4-8. Silicon Varistors
	Package Type (Dimensions)

	5. LEDs
	Application Note
	Part Numbering Guide
	Selection Guide
	Taping Specifications
	5-1. Visible Light LEDs
	Absolute Maximum Ratings
	Unicolor lamps
	Bicolor lamps
	Unicolor surface mount
	Bicolor surface mount
	Surface mount with three Elements

	5-2. Infrared LEDs
	External Dimensions List

	Order Information
	Part Number Index in Alphanumeric Order
	Discontinued Products and Service Parts (NND)

