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Overview

What is ZM serial camera module ——

The ZM 0.3 Mpixel serial JPEG still camera module
as Quick Zoom basic product is provided ZM
technology with highly integrated, so as to

meet a lot of embedded system's acquisition
imaging that is JPEG compressed format

and it's more convenient data transimission

in the low-speed channel condition.

Image sensor

Adopting the advanced version of OmniVision CMOS VGA colour sensor on-board making overall
unit a low powered comsuption, and good quality of image. via RS232, RS458, TTL, etc. serial
interface attached external host system's UART port etc.

Connector
its build-in a 4-wire connector, four different colour have correlatively stand for 4 wire
function

Red: power line
Yellow: RX line
Green: TX line
Black: GND line

LED chip
On-board LED chip, once the PCB is provided power or the camera do a snapshot, the LED chip
will come a sparkle which indicate operating .

Features

The ZM 0.3 Mpixel serial JPEG still camera module compact size, low power comsuption, more
stable operation. 5.0V DC Supply. UART: Up to 115200bps for transterring JPEG images. the
advanced OmniVision OV7725 VGA colour sensor JPEG CODEC for different resolutions. with
down sampling, clamping and windowing circuits for VGA, QVGA, and with out external DRAM
required.

Applications

« Embedded systems for imaging acquisition and control
« Security and Control systems,

« Remote or public monitoring.

« Retrieved/object detection and recognition.

« Industrial control, vehicle and medical systems.

* Etc.
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Summary Description

I,
Pin Description

38. Omm

VCC pin 1 (Supply Voltage Input):

Voltage input supply pin 1, this pin must be
connected to a regulated voltage.RS232/
485,TTL: 4.5V to 6.5V DC range, nominal 5.0V.

RX pin 2 (Serial Receive):

Asynchronous Serial port Receive pin 2, (RX).

which connect to host Serial Transmit (Tx) signal.
and the host transmits data to the module via this pin.

32.0mm
34. 0Omm

TX pin 3 (Serial Transmit):
Asynchronous Serial port Transmit pin 3, (TX). : DV Smm
which connect to host Serial Receive (Rx) signal.

'R imn

and host receives data from the module via this pin. |~ Pind
L——> Pin3

GND pin 4 (Ground): > s
Module ground pin 4. This pin must be connected to the ground. —_—
Pin 1

1,
Communication Protocol details

——ZM 0.3Mpixel Serial Interface Camera

Notice:
1. This protocol applies to 0.3 Mega pixels, 1.3 Mega pixels and 5.0 Mega pixel Camera;
2. This protocol applies to R5485, R5232 and TTL camera;

3. The camera ID is always “zero” for RS232 and TTL camera.

The information in this manual was current when published. The manufacturer reserves the right to revise and

improve its product. All specifications are therefore subject to change without any notice.
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1. General Description

ZM Serial Camera series has a standard RS232/RS485 interface; it supports RS232 and TTL input/output
signals and can connect to PC or any other device with R5232/R5485 interface. The communication speed
(baud rate) can be set as 2400 bps, 9600bps, 14400 bps, 19200bps, 38400bps, 57600bps, 115200pbs (default

value).

2. Data Frame Type
There are three types of data frame transmitting between camera and host, they are: Command Frame,

ACK/MNAK Frame and Data Frame.

Structure of command frame:
Data Header “U" Command Byte
(1byte] (1byte)

If#}?
(1byte)

Command Content

{0——n b\,ftes:l

Camera ID

(1byte)

Motice: 1. The details of command byte advised in chart 1.
2. The length of command content is subject to specific command byte.
3. Camera ID varies from 0 to 33.  If the command is Oxff, the firmware performs it immediately.
4. The command frame is used to set the working status of serial camera and start up snapshotting.

Structure of ACK/NAK frame

ACK
Data Header “U" Received Command Byte Camera ID g
(1byte] (1byte] (1byte]) (1byte)

An ACK will be sent out by receiver after receiving expected (correct) commands frame.

MNAK
Data Header “U” ? Camera ID “
(1byte) (1byte) | [1byte) (1byte)

A NAK will be sent out by receiver after receiving unexpected command or failing to process incoming

command.

Structure of data frame

Data Header “U” | Command Byte “F" Camera ID Image Data Check Code
(1b\.‘te) (1b\.‘te) (1b\fte) { Max. 1028bytes h (2b\ftes)
¥
Package ID Package Length Connect of Image Data
(flbyte) { Max. 2bytes>' { Max. 1024bytes ),
Notice:

(1} All data transmits from LSB;
(2) All package size except the last one equals to the one set by snapshot command, the last one varies for

different image.
(3} Check sum equals to the sum of the whole package data except the check sum field( from U to the byte

before check sum field)
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3. Command Instruction

Achart1
Command | Command Content Description Example
Byte
| Change the baud rate of camera | Host issues this command to | L0133
‘0" represents 9600 change the baud rate of | Hexadecimal representation
‘1’ represents 19200 camera, and an ACK will be| (5549013323 )
‘2" represents 38400 sent out by camera after | Change the baud rate of
‘3" represents 57600 receiving incoming command. | no.l{camera D) camera to
‘4" represents 115200 57600, and camera responds
‘S' represents 2400 Camera will keep using this | “Ul 01 # (55 49 01 23)" to host
‘6" represents 14400 changed baud rate to| after  receiving incoming
communicate with host in the | command
sequent communication
processing.
H 1Byte : Image(Picture) size Host issues this command for | UH Ox01 2 0x00 Ox02 #
1: 160x128 pixel requesting camera to snapshot | Hexadecimal  representation
2: 320240 pixel a picture of specified size and | (554801 32 00 02 23}
3: 640x480 pixel divide it into packages
4: 12801024 pixel according to directed size, No.l (camera ID) camera
{the last one is used for|and “UH # " responded by | snapshots a picture with size
1.3megapixel camera) camera after receiving | 320x240 and divide it into
incoming comma nd. ) packages according to the size
2Bytes: package size of 512 bytes
(hexadecimal re presentation)
R ABytes: Snapshot size Camera issues this command to | UR 0X01 Ox00 Ox5C Ox00 Ox00

(hexadecimal representation)

2Bytes: number of data
packages

(hexadecimal representation)

www.zmvideo.com.cn

report the size of the snapshot
and the number of data
packages

0x2E Ox00 #

Hexadecimal representation
{55 58 01 00 5C 00 002E 00
23}

“O0 5C 00 00" these 4bytes
represents snapshot size

“2E 00"  these Zhytes

represents the number of data
packages

MNo.l (camera ID) camera
reports the picture data size is
23K and the number of data
packages is 46
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2bytes: package ID
(hexadecimal representation)

Host issues this command to
camera for getting the package
with desired package ID

U E0X01 0x2E Ox00 #
Hexadecimal representation
(554501 2E 00 23}

Get the package with package
ID 46 from Ne. 1 camera

2hytes: package ID
(hexadecimal representation)

2Bytes:Package Size
(hexadecimal representation,
without including the fields of
package ID and check sum)

n Bytes : Image Data
2Byte: Check Sum (the sum of

the whole package data except
the check sum field)

Camera transmits the data of
specified package to host

UF 0X01 0x2E 0x00 000 0x02
.....Data Content......

Ox1E Ox13

Hexadecimal re presentation

(55 46 01 2E 00 00 02+image
data+check sum)

No.l camera fransmits the
package with package ID 46,
package size is 512 and check
sum is 1E13.

1Byte: The changed camera ID
(hexadecimal representation)

Host issues this command to
change the ID No. of camera

UD Ox01 Ox02 #
Change the ID No. of camera
from 1to 2

UD OxFF0x02 #

All the ID no. will be changed to
2 after cameras receiving this
command

Set the compression ratio of
camera, it can vary from 20 to
250 (this command is not
suitable for  0.3megapixel
camera, only available for 1.3 &
5.0 mega pixel camera)

Note:

1. Defaulted compression rate
is 150 or 160

2. Higher compression
means smaller size picture, but
the picture quality is not as good
as the one captured under lower
compression rate

rate

Set the compression rate:
For example:

Host issues command:
UG 01 30+

Camera responds:
Ua 01#, it means the
compression rate is set success

UQ 01 30#(55 51 01 30 23)
Change the compression rate of
No.1 camera to 30

Camera responds
(ACK command):
UQ 01 #(555101 23)

www.zmvideo.com.cn

Notice: All letters are capitalized, and command can be represented as hexadecimal.
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5. Receiving Data Rule
Judging the received data frame correct or not, just need to check its length.

E.E.
“R" data frame: 10 bytes:
lbyte ("U") +1byte ['R") +1byte(Camera ID No.) +dbytes (Image Size) +
2bytes(Quantity of sub-package) +1byte("#'):

“e" command frame: 6 bytes:
1byte ['U') +1byte ['E") +1byte (Camera ID No.) +2bytes (Package ID) + 1byte ('#'):

“F"command frame: S+N bytes, “N" means the quantity of byte of image data

lbyte ("U') +1byte('F’) +1byte(Camera ID No.) + 2bytes (package ID)+

2bytes (size of valid data in this package)+ N bytes({content of image data in this package|
+ 2bytes [check sum field)

6. Communication Processing between Camera and Host
Notice for communication of 0.3 Mega pixels Camera:
1. The camera should be initialed after power on, and it takes about 25 to complete the initialization.

2. The consumed time of snapshotting: it takes Ty to snapshot a picture after camera receiving the snapshot

command. The min. of T, is 200ms is that when takes a white-black picture.

Notice for communication of 1.3 Mega pixels Camera:
1. The camera should be initialed after power on, and it takes about 165305 to complete the initialization.

2. The consumed time of snapshotting: it takes Tpto snapshot a picture after camera receiving the snapshot
command. The min. of Tpis 150ms, if the current picture size is not the expected one which will be

snapshotied, the configuration of camera should be reset, and then, the Tpis about 3s.

Snapshot a single picture {snapshot a picture of s pecified size)

Host Camera

Send out a snapshot
command

L J

'y

ACKE

Snapshot picture, then

'y

report the size of snapshotted picture
and the number of data packages

Send out a command of

getting the package with

L J

desired package ID

ACKE

'y
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Transmits data of specified
package

'

E.g.

Host requests to snapshot a picture with size 160x128 from no.1 [camera ID} camera:

[1] Host sends out s napshot command as follows:

UH 0x01 1 0x00 0x02 # (55 48 013200 02 23} //(snapshot a picture with size 160X128, and divide it into
packages with size 312 bytes.)

ACK from camera :
UHOxO1# (55480123 ) J/ACK command frame

Then camera reports the information of the snapshotted picture (image) data:
UR 0x01 0x74 Ox0A 0x00 Ox00 Ox06 0x00#  //snapshot size is 2676bytes, number of packages is 6

(2} Host sends out command of getting the package with desired package 1D:
UE Ox01 0x01 0x00 & (5545010100 23 ) //Request to get the data of first package
ACK from camera :
UEOx01# (55450123 )
And then camera transmits the data of first package as foll ows:
/{UF the first package 520bytes
554601000002 FFDEFFEODO114A464546000102030405060708030AFFDECO4300100C0OCOEOCOALOOEOEOEL212101
418281A181616183224261E283A343E3C3A34383840485C4E404458463838506E52586006020808083E4E727A7004
785C660304FFDEOO4301121212161616301A1A306044238426464646404040404 646464604 6404040404646404 64
646464646464 6464 6464 6464 64646464640404 64646464 64604 64646464F FC4001F0000010501010101010100000
00000000000010203 0405060708090 A0BFFCA00B5100002010203 020403050504 02000001 700102020004110512
2131410613516107227114328191A1082342B1C11552D1F02433627282090A161 718191 A2526272 8292 A343536
3738393 A434445464748494 4535455565 758595A630465666768636AT37ATST6TT7BTOTAR38485808 TEEBE98A529
394555965798953 AA2 A3 A4 ASABATARBASAABZEIE4E5E6B 7BBEBOBAC2C3C4AC5CHCTCECACAD2D3DADSDED TDEDSD
AEIEZE3E4ESEGEVESESEAFIF2F3FAFSFEF7 FBFSFAFFC4001F01000301010101010101010100:00000000000102030
4050607 08050408 FFC400B5110002010204040 304070504 04000102770001020311040521310612415107617113
22328108144291A1B1C109233352F0156272010A162434E125F11718191A2627 28292 A35363738393 443444546

4748494 A535455565758595A6364650006 //check sum

Host sends out:
UE Ox010x02 Ox00 # (554502020023 ) //Request toget the data of second package
ACK from camera -
UE Ox01# (55450223 )
And then camera transmits the data of second package -
/{UF the second package 520bytes
554602 0000027475767 778797AB28 3848586878889 8A52939495965 7989 95AA2A3 AAASA0ATABASAAB2B3B4B5B
GE7BBESBAC2C3CAC5CHCTCACACADZD3D4ADSDEDTDEDSDAEZEIEAESEBETEBESEAF2ZF3FAFSFEFT FEFSFAFFCO0011
02008000A003012200021101031101 FFDADCOCO3010002110311003 FOOES 34E92316090CED1992793BE3 1CE707VEF
AJF2ADBBTOCBO2850606FACDA30C969112EB16010013807BF23F9D5A2056539ESDED6E6FAB19A168A2 BAA329EA
B81ECIFDBE 23F3AE4EEST65C230E3A1ICFE3SDEDEZEEB4AS17DA5V 2B BADBFCIFADGEAC3ADCDS154EB12ECSDERL
2E0V183B40FEVSDAS7IS7EELAFSA4IDC293F5DA33FAD VA0 A35CACRATAZBECECE36B0F4193 BFD283AD0465B851

E32DCDBCOEO3F1F2C543E27404DATFCOFFOOFGoABBEVESFLS50 247FCBSCTFE3ABSEBCA463206D7FEQSFD2BEABSDE
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mm

EGED1451591414514 500145145006 7EB480ES 535 F61FCCSE6D94132F877308CEB3EB17EASBCIFT FASGOERB 4C0B3530
JBEOOFCCS53824F2BC2523E718804CTDT271557B442C72167034BA83601911C65DBDET03FABATEAL134912208D
BO5B3938AB5A32B6EBABESAAGEOADDFEDBEATFFODADSY 75452025579 1A3CADE1 839 3FFEAABBDRA0EASBD3TH05
SEDODC344864023DCTSFBECTDO7EEDSDADT2SEICEBG173ATCR0270010EDSESF313FD2BACIE50173CE2A256B21
585A2B8A2A464738DDOBOAEAEE FAOFFF6BEBOEAZBS900F [/check sum

Host sends out:
UE Ox01 0x06 0x00 # (554501060023 )} //Request to get the data of the last package(the sixth package)
ACK from camera:
UEOxO1# (55450123 )
And then camera transmits the data of the sixth package:
{{UFthe sixth package 116bytes
{ the last package s not full of S512bytes, the actual size s 1801
554606001801693484D20026509A090A4C93 4344 22A1BSE262C380DCEAS41A52 8B 201B2E00AABE342D COASTET
SFEBEEIDCTATAIFS557DCCDDADSE42ADDAGABDCTD2ATASE341F2C23FERAALZ4BE615953452091FEEAL356134D9
DFAABSABLIFECSTIF250A3D00AGBICAFZICER1345CT61DFDIBBIF32CCO0F4C54A21B28CH465CFDODSTCD2ERISD
BECS9F3D02E16203F1ABCCACTEFESS1668CD21DEVEGBCD33346EA007ERS334C2D40BARBR126EAG934DC934633
45C2C05A93934E0B4F0940116DAS0952EDCS18A092 8034 A0D301A5069E192034A0D301A5CD 20240694 1ABFT51
BAB1S2EGSY3516EASDGS0CS7345BA0AZERB4A0501617752643AT05ATEAAD03423C5382D481453B02815C88253C2
629F8A3140AE3 714B4BBASE2810DC518ATFT10188 //Check Sum

All data is transmitted to host according to the above way.
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PC test Demo

Fictura Proview

1. Select Picture Size, 160x120, 320x240, 640x480
optional for 0.3Megapixel camera, 160x120, 320x240,
640x480, 1280x1024 optional for 1.3Megapixel camera

2. Select Serial Port

Salect Fictare Size

16AT120 [ 128071024
320240 | eoasn1sas / 3. Select Baud Rate

EALT4EN FEITIMA

Fort Savey /
com [om 7 e 4. Click "Open Port”
Beud Bate [[15200 ;" Sl kg

1’“,. Dpis Par-L.T'/

Salect Data~Shast/Protecsl

5. Select Datasheet,

e .1 1,.Flease selectthe
last one

1] 0 .

e M & Enterip No. if

necessary

Oparate

Snapshit—
Snagahat ——

Snapzhot Continmouzly

7. Click this button

&% to capture a single
Save Fetwres
Auto-sguling . p|C1UrE

w Siop afler error b

Z N 5 Clickthis bution
to capture several
pictures

¥

10. Picture will display in this
window after click the button
“Snapshot” and “Snapshot
Continuous|y”

www.zmvideo.com.cn
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continuously

9. Click this button to stop

capturing picture
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