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Prerequisites

» Hardware Prerequisites
- UPD-MO10UA Sensor
- Personal Computer (PC) or MCU as Master
- Used Interface between PC and UPD- MO10UA : UART® Communication (RS232 Com)

[ (1) UART : Universal Asynchronous Receiver, Transmitter]

» Software Prerequisites
- Compiler : ANSI C Complier or Equivalent

- Programming Language : C language
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. UPD-MO10UA H|0] A|AH! 74

UPD-MO10UA Personal Computer

RS232 Com
(NULL-MODEM)

< >

UX| 5E MM Ot2E{ (Master)

[22 1] PCR} UPD-MO10UA MM QIE{HO|A JHEE

« PC(OFAE)QE UPD- MO10UAS RS232 Null modem &A(RxD, TxD, GND)2 2 HZA

« RS232 &4 M7 : 9600bps, Data 8 bit, Stop 1 bit, None Parity
72 SE A

-1 O

A2t HE o7}

PCO| A UPD- PCO{|A| UPD-

MO10UA Al MOT0UA Al PCONM &=
ME BoOting [r—— A2 PM G » = PM GO
Sequence Oy 273 SIS

Packets T & Packets &
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2. UPD-MO10UA MM KM, 2& HA|IX] X

UPD-MO10UA M S22t RE4= OrAE(Masten)2| 280 SHS= £2)|0|E(Slave) X2 M
SZHEICE

2.1 3% BE49| @8 HAIX] +=

« UPD-MO10UA MMZEH CIO|HE =Sstuxt st= FH(e PC & Atemgal28 S)7t
UPD-MO10UAZ E U&= I{Zl(Packets) +Z2E oLt

« 98 OAX|= OFAEZF UPD-MO10UA MMEZLH HIO|HE 2Ssts ZE(97] ZE)9F M
MO| HIO|HE ME T M| RE)E JLEEC]H

- 2 HAXlE 87| 2EE & 1 HOE 37[E M0, A7 REQY ZPE= 2 HO|E 3
7|% Z=L

« 97| BEQt MY BEQO| TE2 MME EUX[= XS 1HOIE ¥ HAIXQ X|& HE
20| et FREC. (A 2s O HElE LIEFHLE

SE2C UPD-MO10UA 2f|A|AH O Sef2

«BIT7 : 8% 2L, M7] 25), 1(Y7| 25)

+ BIT6 ~ BITO : UPD-MO10UA | A| AEf F4

[22 2] UPD-MO10UA & HA|X| =

- 87| REQY FR= [AF 219 20[ 1 HIO|ET MMz HE.

- U 2F HAIXIZL 27| REY F2E [AF 212 1 HIO|ES| TjZlE OrAHIE AME HE
o =0 1 oS mzle=z [AF 3]at Z0| 1 HIO|E HO[HE TEHL,.

UPD-MO10UA &IX|AE0| AKX} 8= H|O]H

[23 3] UPD- MO10UA 88 OA|X| 27| 2 E [ 0|
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2.2 S HIAIX] =

« UPD-MOT0UA M7} OFAEO| HIOIHE &Y M mfzl

mjo

=iaeldnly

« HOIHE 1 HIO|E 37|2 OrAH0| HE&SE . [AF 4= 1 YEE LtEfHCL

mmﬂ

UPD-MO10UA S & OO|E

[22 4] UPD-MOT0UA SE HAIX] #x
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ChE2 AAM7F S&ot7| flet OiAEeE MM Atoje] T S41 HojH S &S LiEfHCE

HOST

@)

MCU

UPD-MOT0UA

Q

Requesting PM1

fend CHIP 1D Send(0x7C|0x80) Boo{tlirlg Eequ;nce
ead CHIP | - A AEl A[ZF A] X7
Send(0xCO0) I E*I_I*I —_ |01|
sy A Response SHEH =3
iti i Chip ID
Initial setting Send(0x08 0x2E) ip
For precise
PM data
Read & Control Send(0:SA 0xB9)
process
Latching PM Data Send( 0x80) PM E‘IlOIE‘I E!%%
Send(0x01|0x80) 28l 500 [m sec]
Requesting PM1 > zls_jIE t||_|- _Jlk_aJ

Send(High Byte of PM1)

T T T T T T P T T TP TP PP TP PP

Send(0x02]0x80)

Send(Low Byte of PM1)

Requesting PM2.5

Requesting PM2.5

Requesting PM10

Requesting PM10

At R I EEEEEEEEEEs I EEEEEEEEEEIEESEEEEEEEESEERRRREERRRREnS
Send (0x03|0x80)

Send(High Byte of PM2.5)
R
Send(0x04]0x80)

Send(Low Byte of PM2.5)

@ ssensesansusnnnscnssanansisassnssensssrannansssnnsssannnnasnnns
Send(0x05]|0x80)

Send(High Byte of PM10)
R
Send(0x06|0x80)

Send(Low Byte of PM10)
R

Response PM1

Response PM1

Response PM2.5

Response PM2.5

Response PM10

Response PM10

@ Booting Sequence

AAE M2 Q17} B Master

@ PM H|0|E =S

B SES MAIZOR @7

?l3il Al 500[msec] OFEt = |0]OF St= EA
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3.2 UPD-MO10UA HIA 7|3} (Booting Sequence)

g MMZEE =HHE HOIHE 27| ?I8iM = Booting Sequence 2t= EAE TA AlAE
T8 =7|0] HEA] oHH Ao OF oiot. of2f (B 1]2 oY £E AlEAE LIERHO

[E 1] UPD-MOT0UA HE AlREA

Seq. | RD/WR | Address Data Account Example

Reading Chip ID 0xCO(RD)
if different data is read, please do seq.®@ again.

RD 0x7C 0xCO

@ WR 0x08 Ox2E

Initial setting for precise PM data read process

® WR Ox5A 0xB9

TYPE RO
ADDR[7:0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]
Ox7c CHIP_ID[7:0]

CHIP_ID CHIP_ID 2 0xCO

TYPE RW
ADDR[7:0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]
0x08 USER_KEY[7:0]

USER_KEY USER 7AEE A9 HIAFStS I3t key 3}
keyzi0| YX|SHA| e HL read/write 27}
<key value : Ox2e>

TYPE RW
ADDR[7:0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]
0x5a HIDDEN_KEY[7:0]

HIDDEN_KEY HIDDEN KEY ©| #}2 < 0xB9 >
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3.3 UPD-MO10UA MlA{ PM1.0 / PM2.5 / PM10 H|O|E| =&
S MA = 500 [msec] OLCF AH2& PM1 / PM2.5 / PM10 HO|HE MA LS HXAHY &

H|O| ETtL.

OfAEH S

M HlolHe =
PM10 GIO|E{E

HAZE HlolEf =&E Il 500[msec] 7|2 HO|EHE = 55H
| =

ECh B, ORAE O

ROl SEEA| GIOIEf Latching BHE MAZ BIX HEI =, PM10 / PM25 /
SYoloF SHIZ ZWE 28 4 UL

ot2fl= A E XIAEH2l ZFo|Ct.

—

TYPE RW
ADDR[7:0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]
SAMP_N
0x00
_HOLD

SAMP_N_HOLD data capture command, dust data ©£= adc G|O|H S

8-bit 3= registerE 2J0{¥ [ read SZt O|F0f capture
T F read +=H

S|Et register : adc_rdata_dust/ext/bgr/vref, pm10/25_out, Ipf10/25_in

<1=active high>

TYPE RO
ADDRJ[7:0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]
0x01 PM1 OUT[9:8]
0x02 PM1_OQUT[7:0]
PM1_OUT PM1 BHX =&
<0~1000>
TYPE RO
ADDR[7:0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]
0x03 PM2_5_0UT[9:8]
0x04 PM2_5_OUT[7:0]
PM2_5_OUT PM25 ©X| 5%
<0~1000>
TYPE RO
ADDR[7:0] D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]
0x05 PM10_OUT[9:8]
0x06 PM10_OUT[7:0]

PM10_OUT PMI10 X Sk

<0~1000>
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3.4 UPD-MO10UA MM PM10 97| OH| ZE

Otef= (3.1) LHBSZ 7|Bte 2 = El BootingSequence() &2t ReadPM10() Of|X| ZE=O0|C}

int BootingSeq(unsigned char IsOpendSerial)
{
int ret = false;
unsigned char txBuff[2];
unsigned char chipld;
unsigned char retrycount = 0;
unsigned char retrymax = 3;

if (IsOpendSerial == true)
{
//1.Check Chip ID (2t2F Chip ID Read AIjA| 3HY T HHE H3F)
CHIPID:
txBuff[0] = (0x80 | 0x7C);
Write(txBuff, 1); //Write Data to Serial Port

chipld = Read(); //Read Data From Serial Port

if (chipld != 0xC0)
{
if (++retrycount < retrymax)
goto CHIPID;
else
return ret;

}

/12 Write Keys
//2.1 Keyl
txBuff[0] = 0x08;
txBuff[1] = Ox2e;
Write(txBuff, 2);

//2.1 KeyT

txBuf f[0] = Ox5a;
txBuf f[1] = Oxb9;
Write(txBuff, 2);

ret = true;

}

return ret;

}

unsigned short ReadPM10()
{

unsigned short pm10 = 0;
unsigned char rxVal = 0;
unsigned char txBuff[2];
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//1.Latch Register Update
txBuff[0] = 0x00;
txBuff[1] = 0x80;
Write(txBuff, 2);

//2.Read PM10

txBuff[0] = (0x80 | 0x05); //Read PM10_H
Write(txBuff, 1);

rxVal = Read();

pm10 = (rxVal & 0x03) * 256;

txBuff[0] = (0x80 | 0x06); //Read PM10_L
Write(txBuff, 1);

rxVal = Read();

pm10 += rxVal;

return pm10;

int main(int argc, char **argv)

{
int ret = false;
unsigned short pmi0;
OpenSerialPort();
ret = BootingSeq(true);
while (1)
{
if (ret == true)
{
Delayms(500) ; //500 [msec]
pm10 = ReadPM10();
}
}
return true;
}
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