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1. Description 
 

The uCAM-III (microCAM-III) is a highly integrated 

serial camera module which can be attached to 

any host system that requires a video camera or a 

JPEG compressed still camera for embedded 

imaging applications. 

 

The uCAM-III is an updated version of the uCAM-II, 

but is backward compatible and interchangeable, 

and has a few enhancements over the previous 

model which can be taken advantage of (refer 

Revision History section). 

 

The module uses a CMOS VGA colour sensor along 

with a JPEG compression chip that provides a low 

cost and low powered camera system. The module 

has an on-board serial interface (TTL) that is 

suitable for a direct connection to any host micro-

controller UART or a PC system COM port. 

 

The uCAM-III is capable of outputting both RAW 

format and JPEG format images. 

 

User commands are sent using a simple serial 

protocol that can instruct the camera to send low 

resolution (80x60 to 160x120) single frame raw 

images for viewing or high resolution (160x128 to 

640x480) JPEG images for storage or viewing. 

 

The uCAM-III comes in a compact form factor with 

a built in lens and a 5-wire connector that provides 

easy access to both power and serial data. 

 

There are 3 lenses available for this camera from 

4D Systems. A 56 degree (Standard), a 76 degree, 

and a 116 degree. These are available to purchase 

from 4D Systems separately if required. The 

uCAM-III ships with the 56 degree lens installed. 

 

There is a locking nut on the barrel thread of the 

lens, which is used to lock the focus in place once 

set, to prevent it from inadvertently being 

changed. 

 

2. Features 

 S all size, lo  ost a d lo  po e ed a e a 
odule fo  e edded i agi g appli atio s. 

 uCAM-III: V DC Suppl  o i al 

 O - oa d EEPROM p o ides a o a d- ased 
i te fa e to e te al host ia TTL se ial li k. 

 O - oa d KB of RAM, a  upg ade o e  the 
uCAM-II, hi h e a les o ple  i ages ith 
te tu e to e aptu ed ithout auto ati  
do sa pli g. 

 UART: up to . M ps fo  t a sfe i g JPEG still 
pi tu es o  a  i ages. 

 O  oa d VGA olou  se so  a d RAW / JPEG 
CODEC fo  diffe e t esolutio s. 

 Built-i  do  sa pli g, la pi g a d 
i do i g i uits fo  VGA, QVGA o   

i age esolutio s. 

 Built-i  olou  o e sio  i uits fo  - it 
C YC Y, - it g a , - it RGB o  sta da d JPEG 
i ages. 

 No e te al DRAM e ui ed. 

 Additio s le ses a aila le 

 Lo ki g ut fo  lo ki g fo us i  pla e 

 Weight ~ g. 

 Di e sio s:      ithout 
le s, i ludi g heade  

 RoHS a d Rea h o plia t 
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3. Pin Configuration and Dimensions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

uCAM-III Pin Outs 

Pin Symbol I/O Description 

1 5V P Mai  Voltage Suppl  + e i put pi . . V to . V DC a ge o i al V. 

2 TX O 

Asynchronous Serial Transmit pin. Connect this pin to host controller Serial 

Receive (Rx) signal. The host receives data from uCAM-III via this pin. 

3.3V Logic 

3 RX I 

Asynchronous Serial Receive pin. Connect this pin to host controller Serial 

Transmit (Tx) signal. The host transmits commands to the uCAM-III via this 

pin. 3.3V Logic, however 5V Tolerant 

4 GND P Supply Ground. 

5 RES I Hardware Reset, will reset the camera, Active Low 

I = Input, O = Output, P = Power  

  

32mm 

32mm 27.5mm 

27.5mm 

PIN 1 

6.9mm 

2.1mm Diameter 

~6mm 

2.54mm 

~8.5mm 

PIN 1 

14.0mm 

Varies with Focus 

Distance from Pins (centres) to 

bottom edge of PCB = 2.3mm 

PCB Thickness = ~1.6mm 
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4. Pin Descriptions 
 

5V pin 1 (uCAM-III Supply Voltage Input): 

Module supply voltage input pin. This pin must be 

connected to a regulated supply voltage. 

4.5V to 9.0V DC range, nominal 5.0V. 

 

TX pin 2 (Serial Transmit): 

Asynchronous Serial port Transmit pin, TX. 

Connect this pin to host Serial Receive (Rx) signal. 

The host receives data from the uCAM-III module 

via this pin. This pin outputs 3.3V logic. 

 

RX pin 3 (Serial Receive): 

Asynchronous Serial port Receive pin, RX. Connect 

this pin to host Serial Transmit (Tx) signal. The host 

transmits data to the uCAM-III via this pin. This pin 

is 3.3V Logic however is 5.0V tolerant. 

 

GND pin 4 (uCAM-III Ground): 

Module ground pin. This pin must be connected to 

ground. 

 

RES pin 5 (uCAM-III Reset): 

Module hardware reset pin. This pin is optional, 

but provides a way to reset the camera with an 

active low pulse. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Serial Interface - UART 

The uCAM-III has a dedi ated ha d a e UART that 
a  o u i ate ith a host ia this se ial po t. 

This is the ai  i te fa e used  the host to 
o u i ate ith the odule to se d o a ds 

a d e ei e a k data. The p i a  featu es a e: 
• Full-Duple   it data t a s issio  a d 

e eptio  th ough the TX a d RX pi s. 
• Data fo at:  its, No Pa it ,  Stop it. 
• Auto dete t spe ifi  Baud ates f o   

aud up to  aud. 
• Sele ta le Baud ates up to  ps. 

 

The uCAM-III has lo  oltage se ial TTL le els 
hi h a  e di e tl  i te fa ed to a i o-

o t olle . The oltage le els ould e o e ted to 
RS-  th ough a  e te al TTL to RS-  
o e te  to i te fa e it to a  RS-  po t su h as 

the o e o  the PC.    
 

Please ote that hile the aud ate a  go up to 
 ps, ot all RS /RS /TTL USB 

adapto s/ a les a  go this high. Please e su e 
ou  ha d a e a  ha dle the ate ou a t to 

use. 
Please efe  to se tio s .  a d .  fo  o e 
i fo atio . 
 

5.1. Single Byte Timing 

A si gle te se ial t a s issio  o sists of the 
sta t it, - its of data follo ed  the stop it. 
The sta t it is al a s , hile a stop it is al a s 

. The LSB Least Sig ifi a t Bit, Bit  is se t out 
fi st follo i g the sta t it. Figu e .  sho s a 
si gle te t a s issio  ti i g diag a . 
 

 
Figure . : Si gle Byte Ti i g Diagra  

 

5.2. Command Sequence Timing 

A si gle o a d o sists of  o ti uous si gle 
te se ial t a s issio s. The follo i g Figu e .  

sho s a  e a ple of the SYNC AA D h  
o a d. 
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Figure . : SYNC Co a d Ti i g Diagra  

 
Please refer to section 7.1 for more information 

regarding synchronising the uCAM-III. 

 

5.3. Auto-Baud Detect 

 

The module can auto-detect the baud rate of the 

incoming command. The host should make 

connection with one of the following baud rates: 

 

•  ps 

•  ps 

•  ps 

•  ps 

•  ps 

•  ps 

 
The odule ill keep usi g the last aud ate 
eithe  auto auded o  a uall  set u til the e t 
po e  le, o  full eset . 
 
Note:  The aud ate a  e set highe  tha  the 

aud ated dete i ed  the Auto-Baud dete t 
fu tio . Refe  to Se tio  .  

 

5.4. Setting the Baud Rates 

 

You a  set Baud ates usi g the Set Baud 
o a d, efe  to the ta le i  se tio  .  

 

Note: Baud ate ha ges holds u til full eset  
o a d is se t o  Po e  le o u s. So, ou 
a  s h o ise at a  of the Auto-dete t Baud 
ate. 

 

5.5. Sleep mode 

 

Afte  the a e a has ee  idle fo   se o ds 
default  it e te s sleep lo  po e  ode. To 
ake up the a e a i  this state it is e essa  to 

se d the S  o a d. If the a e a is 
e ui ed to sta  a ake, it is e o e ded to 

pe iodi all  se d a S  o a d, su h as e e  
 se o ds, to p e e t the a e a goi g to sleep if 

o othe  o a ds a e ei g se t. If 
o u i atio s a e o u i g et ee  the Host 

a d the a e a, the a e a ill ot go to sleep 
u til it has ee  idle fo   se o ds. If sleep 
ti eout is ot e ui ed, the  the sleep 
fu tio alit  a  e disa led  se di g the sleep 
o a d, a d setti g it to . 

 
 

6. uCAM-III Power Supply 
 

The uCAM-III can be powered a number of ways, 

using a DC power supply from 4.5V to 9V, where 

the typical voltage recommended is 5V. 

 

Some power supplies have a slow rise time, so if 

you are powering the uCAM-III directly from a 

power supply and start communicating with it, you 

may have issues with SYNC as the module may 

start up in a weird state due to the slow rise time. 

Testing of power supplies with a rise time of under 

5uS resulted in correct operation. Power supplies 

with a rise time of greater than about 50uS 

resulted in trouble to SYNC.  

It however is rare to encounter this issue. 

 

As general practice, it is highly recommended to 

utilize the hardware reset pin of the uCAM-III to 

reset the uCAM-III after powering it up, giving your 

power supply a chance to settle, and also then 

having the uCAM-III in a known state before you 

start communicating with it.  

 

Taking advantage of the RESET pin will also enable 

your project/product/application to have 

supervisory control over the uCAM-III, in the rare 

case it becomes unresponsive, and provides your 

host controller with the means to resume 

operation without any external intervention. 
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7. Command Set 
 

Command ID Number Parameter1 Parameter2 Parameter3 Parameter4 

INITIAL AA h h I age Fo at RAW Resolutio  Still 
I age o l  

JPEG Resolutio  

GET PICTURE AA h Pi tu e T pe h h h 

SNAPSHOT AA h S apshot T pe Skip F a e Lo  B te  Skip F a e High B te  h 

SET PACKAGE 
SIZE 

AA h h Pa kage Size Lo  B te  Pa kage Size High B te  h 

Set Baud Rate AA h st Di ide  d Di ide  h h 

RESET AA h Reset T pe h h XXh* 

DATA AA Ah Data T pe Le gth B te  Le gth B te  Le gth B te  

SYNC AA Dh h h h h 

ACK AA Eh Co a d ID ACK Cou te  h / Pa kage ID B te  h / Pa kage ID B te  

NAK AA Fh h NAK Cou te  E o  Nu e  h 

LIGHT AA h F e ue  T pe h h h 

CONTRAST / 

BRIGHTNESS / 

EXPOSURE 

AA h 
Co t ast - ,  

is No al  

B ight ess - ,  is 
No al  

E posu e - ,  is  h 

SLEEP AA h Ti eout -  h h h 

*If the pa a ete  is FF, the o a d is a spe ial Reset o a d a d the odule espo ds to it 
i ediatel . 
 

7.1. INITIAL (AA01h) 

The host issues this o a d to o figu e the i age size a d I age Fo at. Afte  e ei i g this o a d, 
the odule ill se d out a  ACK o a d to the host if the o figu atio  as su essful. Othe ise, a NAK 
o a d ill e se t out. 

7.1.1. Image Format 

 

The uCAM-III a  suppo t  diffe e t i age fo ats as follo : 
 

- it G a  S ale RAW,  - it fo  Y o l  h 

- it Colou  RAW, C YC Y  h  
- it Colou  RAW, RGB  h 

JPEG h 

 

7.1.2. RAW Resolution 

 

The uCAM-III can support 4 different image resolutions when in RAW mode: 
 

   h 

   h 

   h 

   Bh 

 

7.1.3. JPEG Resolution 

 

The uCAM-III e edded JPEG Code a  suppo t o l  ultiples of  pi els, the efo e the JPEG ode a  o l  
suppo t follo i g i age sizes. It is diffe e t f o  the RAW ode. 
 

   h 

   h 

   h 
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7.2. GET PICTURE (AA04h) 

 

The host issues this command to request a picture from the uCAM-III. 

7.2.1. Picture Type 

 

S apshot Pi tu e Mode h 

RAW Pi tu e Mode h 

JPEG Pi tu e Mode h 

 

7.3. SNAPSHOT (AA05h) 

The uCAM-III ill hold a si gle f a e of still pi tu e data i  its uffe  afte  e ei i g this o a d. This 
s apshot a  the  e et ie ed f o  the uffe  ultiple ti es if e ui ed. 

7.3.1. Snapshot Type 

 

Co p essed Pi tu e JPEG  h 

U o p essed Pi tu e RAW  h 

 

7.3.2. Skip Frame Counter 

 

The u e  of d opped f a es a  e defi ed efo e aptu e o u s.  keeps the u e t f a e,  
aptu es the e t f a e, a d so o .  

7.4. SET PACKAGE SIZE (AA06h) 

The host issues this o a d to ha ge the size of the data pa kage hi h is used to t a s it the o p essed 
JPEG i age data f o  the uCAM-III to the host. This o a d should e issued efo e se di g SNAPSHOT o  
GET PICTURE o a ds to the uCAM-III. 
Note: The size of the last pa kage a ies fo  diffe e t JPEG i age sizes. 

7.4.1. Package Size 

 

The default size is  tes a d the a i u  size is  tes. 

 

ID :  Pa kage ID, sta ts f o  o e fo  a  i age 

Data Size :  Size of i age data i  the pa kage 

Verif  Code : E o  dete tio  ode, e uals to the lo e  te of su  of the hole pa kage data e ept the e if  
ode field. The highe  te of this ode is al a s ze o. i.e. e if  ode = lo te su te[ ] to te[N- ]  

 
Note : 
O e the host e ei es the i age size f o  the uCAM-III, the follo i g si ple e uatio  a  e used to 
al ulate the u e  of pa kages that ill e e ei ed a o di g to the pa kage size set. The pa kage setti gs 

o l  appl  fo  o p essed JPEG i ages. 
Nu er of pa kages = I age size / Pa kage size – 6  

 

Note : 
As the t a s issio  of a  u o p essed RAW  i age does ot e ui e the pa kage ode, it is ot e essa  
to set the pa kage size fo  a  u o p essed i age. All of the pi el data fo  the RAW i age ill e se t 
o ti uousl  u til o pletio . 

  



4D SYSTEMS                                                                                                  uCAM-III 

 

 

 © 2016 4D SYSTEMS                       Page 10 of 24                   www.4dsystems.com.au 

 

u
C
A
M
–I

II
 -
 S

e
ri
a
l 
C
a
m

e
ra

 M
o
d
u
le

 

7.5. SET BAUD RATE (AA07h) 

 

The host a  set the Baud ates usi g this o a d. Use the ta le elo  as a guide. 
 

7.5.1. Baud Rates 

 

Baud Rate st Divider d Divider 

  F   F  

  F    

  F   B  

  F   

  F   

  F   

  F   

   

   

   

   

   

   

   

 

Note:  aud is ot a hie a le usi g the D p og a i g a le o  the PA  due to the USB to Se ial IC s 
used. To utilise this high speed aud ate, please he k ou  se ial po t/de i e a  ha dle this aud ate. 
 

7.6. RESET (AA08h) 

The host a  eset  soft a e the uCAM-III  issui g this o a d. If the o s a e ot espo di g 
ho e e , this ill likel  ot o k, a d ill e ui e eithe  a po e  le o  a ha d a e eset to e issued usi g 
Pi   of the  a  heade . 

7.6.1. Reset Type 

 

h Resets the hole s ste . The uCAM-III ill e oot a d eset all egiste s a d state a hi es. 
h Resets the state a hi es o l . 

 

7.7. DATA (AA0Ah) 

The uCAM-III issues this o a d to i fo  the host the t pe a d the size of the i age data hi h is ead  fo  
t a s itti g to the host. 

7.7.1. Data Type 

 

S apshot Pi tu e h 

RAW Pi tu e h 

JPEG Pi tu e h 

7.7.2. Length 

 

These th ee tes ep ese t the le gth of data of the Pi tu e that is ead  fo  t a s issio  a k to the host. 

7.8. SYNC (AA0Dh) 

The host issues this o a d to ake a o e tio . The ACK o a d ust e e ei ed afte  se di g this 
o a d. Refe  to Se tio  .  fo  o e details. 
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7.9. ACK (AA0Eh) 

This o a d i di ates the su ess of the last ope atio . Afte  e ei i g a  alid o a d, the ACK 
o a d ust e se t out e ept he  getti g data. The host a  issue this o a d to e uest i age data 

pa kage ith the desi ed pa kage ID afte  e ei i g the DATA o a d f o  the uCAM-III. The host should 
se d this o a d ith pa kage ID F F h afte  e ei i g a pa kage to e d the pa kage t a sfe . 

Note: the field o a d ID  should e h he  e uest is fo  i age data pa kage. 

 

7.9.1. Command ID 

The o a d ith that ID is a k o ledged  this o a d. 

7.9.2. ACK Counter 

Fo  de ug o l . 

7.9.3. Package ID 

Fo  a k o ledgi g the DATA o a d, these t o tes ep ese t the e uested pa kage ID. Fo  
a k o ledgi g othe  o a ds, these t o tes a e set to h. 
 

7.10. NAK (AA0Fh) 

This o a d i di ates o upted t a s issio  o  u suppo ted featu es. 

7.10.1. NAK Counter 

Fo  de ug o l  

7.10.2. Error Number 

 

Pi tu e T pe E o  h Pa a ete  E o  Bh 

Pi tu e Up S ale h Se d Registe  Ti eout Ch 

Pi tu e S ale E o  h Co a d ID E o  Dh 

U e pe ted Repl  h Pi tu e Not Read  Fh 

Se d Pi tu e Ti eout h T a sfe  Pa kage Nu e  E o  h 

U e pe ted Co a d h Set T a sfe  Pa kage Size W o g h 

SRAM JPEG T pe E o  h Co a d Heade  E o  F h 

SRAM JPEG Size E o  h Co a d Le gth E o  F h 

Pi tu e Fo at E o  h Se d Pi tu e E o  F h 

Pi tu e Size E o  Ah Se d Co a d E o  FFh 

 

7.11. LIGHT (AA13h) 

The host issues this o a d to ha ge the light f e ue  hu  espo se of the uCAM-III. 

7.11.1. Light Frequency Type 

 

Hz h 

Hz h 
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7.12. CONTRAST / BRIGHTNESS / EXPOSURE (AA14h) 

 

The host issues this command to change the Contrast, White Balance and Exposure, based on the 3 

parameters with this command. 

 

7.12.1. CONTRAST 

 

Mi  h 

Lo  h 

No al default  h 

High h 

Ma  h 

 

7.12.2. BRIGHTNESS 

 

Mi  h 

Lo  h 

No al default  h 

High h 

Ma  h 

 

7.12.3. EXPOSURE 

 

-  h 

-  h 

 default  h 

+  h 

+  h 

 

7.13. SLEEP (AA15h) 

 

This command adjusts the sleep timeout of the uCAM-III from the default of 15 seconds, from disabled (0) to 

255 seconds, using the commands 00h to FFh (0-255)  
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8. Command Protocol 

This se tio  outli es o a d usage a d p oto ol t a sa tio  et ee  the host a d the uCAM-III odule. 
 

ACK a d NAK espo ses a e t pi al as eplies f o  the Ca e a afte  se di g a o a d, ho e e  sile e is 
also possi le if the a e a has go e to sleep. Please efe  to Se tio  .  a d .  fo  ACK/NAK i fo atio . 
 

8.1. Synchronising the uCAM-III 

Se d the SYNC o a d u til e ei i g the ACK o a d f o  uCAM-III usuall  a  ACK o a d is 
e ei ed afte  se di g the SYNC o a d  ti es . This ust e pe fo ed follo i g a po e -up. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note : 
The host should se d the SYNC o a d o e  o e o ti uousl  u til e ei i g the ACK a d SYNC 
o a ds a k f o  the uCAM-III odule. So eti es up to  to  SYNC o a ds a e e ui ed efo e 

the odule ill espo d. It is suggested that ou sta t ith a s pause et ee  et ies a d i ease  s 
fo  ea h additio al et . Afte  e ei i g the espo se, the host should epl  ith the ACK o a d to fi alise 
the s h o isatio  p o ess. 
 

Note : 
Afte  s h o isi g a d esta lishi g a o u i atio s li k ith the uCAM-III, allo  up to -  se o ds efo e 
aptu i g the fi st i age. The uCAM-III eeds this ti e to allo  its AGC a d AEC i uits to sta ilise, othe ise 

the e ei ed i age lu i a e a e too high o  too lo . 
 

Note : 
The SYNC o a d is used to ake the a e a up f o  Sleep see Se tio  . , a d is also used to keep the 
a e a a ake  pe iodi all  se di g this o a d. Pe iodi all  se di g o a ds is o l  e ui ed if o 
o a ds ha e ee  se t. If o u i atio s a e o u i g et ee  the Host a d the Ca e a, the a e a 
ill sta  a ake. Whe  the  stop fo   se o ds default , the a e a ill go to sleep a d ill e ui e aki g 
ith the SYNC o a d. The sleep ti eout a  e adjusted usi g the sleep o a d. 

  

SYNC 

(AA 0D 00 00 00 00) 

SYNC 

(AA 0D 00 00 00 00) 

SYNC 

(AA 0D 00 00 00 00) 

ACK 

(AA 0E 0D xx 00 00) 

SYNC 

(AA 0D 00 00 00 00) 

 Max. 60 times 

ACK 

(AA 0E 0D xx 00 00) 

: 

: 
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8.2. INITIAL, GET PICTURE, SNAPSHOT, SET PACKAGE SIZE, RESET Commands 

Whe  a  INITIAL, GET PICTURE, SNAPSHOT, SET PACKAGE SIZE, o  RESET o a d is se t to the a e a, the 
a e a ill si pl  epl  ith a  ACK if su essful. Please efe  to Se tio  .  a d .  fo  ACK/NAK 

i fo atio . 

8.2.1. Example: Sending commands 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INITIAL, 

GET PICTURE, 

SNAPSHOT, 

SET PACKAGE SIZE, 

RESET 

ACK 
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8.3. Taking SNAPSHOT Pictures 

Make su e a o e tio  is esta lished fi st Se tio  .  Co e ti g to the uCAM-III  efo e usi g the follo i g 
o u i atio s. 

8.3.1. Example: JPEG Snapshot Picture (640 x 480 resolution) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  

 : Do 't a e          

~~ : I age size etu ed  uCAM-III  

INITIAL 

JPEG, VGA 

(AA 01 00 07 07 07) 
ACK 

(AA 0E 01 xx 00 00) 
SET PACKAGE SIZE 

512 Bytes 

(AA 06 08 00 02 00) 
ACK 

(AA 0E 06 xx 00 00) 

SNAPSHOT 

Compressed picture 

(AA 05 00 00 00 00) 
ACK 

(AA 0E 05 xx 00 00) 
GET PICTURE 

Snapshot picture 

(AA 04 01 00 00 00) 

ACK 

(AA 0E 04 xx 00 00) 

ACK 

Package ID: 0000h 

(AA 0E 00 00 00 00) 
Image Data Package 

512 bytes, ID: 0001h 
ACK 

Package ID: 0001h 

(AA 0E 00 00 01 00) 

Image Data Package 

512 bytes, ID: 0002h 

DATA 

Snapshot picture 

(AA 0A 01 ~~ ~~ ~~) 

ACK 

Package ID: F0F0h 

(AA 0E 00 00 F0 F0) 

Last Image Data 

Package 

: 

: 
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8.3.2. Example: Snapshot Picture (160 x 120 resolution, 16bit colour, uncompressed/RAW picture) 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 
 : Do 't a e 

zz : , ,  o  . Do 't a e i  RAW ode 

~~ : I age size etu ed  uCAM-III 

 

 

 

 

 

 

 

 

 

 

 

INITIAL 

RAW, VGA 

(AA 01 00 06 03 zz) 
ACK 

(AA 0E 01 xx 00 00) 

SNAPSHOT 

Uncompressed picture 

(AA 05 01 00 00 00) 
ACK 

(AA 0E 05 xx 00 00) 
GET PICTURE 

Snapshot picture 

(AA 04 01 00 00 00) 
ACK 

(AA 0E 04 xx 00 00) 

Image Data 

complete picture 

ACK 

(AA 0E 0A xx 01 00) 

DATA 

snapshot picture 

(AA 0A 01 ~~ ~~ ~~) 
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8.4. JPEG Pictures (Video) 

Make su e a o e tio  is esta lished fi st Se tio  .  Co e ti g to the uCAM-III  efo e usi g the follo i g 
o u i atio s. 

8.4.1. Example: JPEG Picture (320 x 240 resolution) 

 

Note: 
 : Do 't a e 

 :  o  . Do 't a e i  JPEG ode 

~~ : I age size etu ed  uCAM-III 
 

 

 

INITIAL 

JPEG, VGA 

(AA 01 00 07 yy 05) 
ACK 

(AA 0E 01 xx 00 00) 
SET PACKAGE SIZE 

512 Bytes 

(AA 06 08 00 02 00) 
ACK 

(AA 0E 06 xx 00 00) 

GET PICTURE 

JPEG picture 

(AA 04 05 00 00 00) 

ACK 

(AA 0E 04 xx 00 00) 

ACK 

Package ID: 0000h 

(AA 0E 00 00 00 00) 

Image Data Package 

512 bytes, ID: 0000h 
ACK 

Package ID: 0001h 

(AA 0E 00 00 01 00) 
Image Data Package 

512 bytes, ID: 0001h 

DATA 

JPEG picture 

(AA 0A 05 ~~ ~~ ~~) 

ACK 

Package ID: F0F0h 

(AA 0E 00 00 F0 F0) 

Last Image Data 

Package 

   : 

   : 

 1 FRAME 
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8.4.2. Example: Picture (80 x 60 resolution, 16bit colour, uncompressed/RAW picture) 

 

 

Note: 
 : Do 't a e 

zz : , ,  o  . Do 't a e i  RAW ode 

~~ : I age size etu ed  uCAM-III 
  

INITIAL 

RAW, VGA 

(AA 01 00 06 01 zz) 
ACK 

(AA 0E 01 xx 00 00) 

GET PICTURE 

Raw picture 

(AA 04 02 00 00 00) 

ACK 

(AA 0E 04 xx 00 00) 

Image Data 

Complete picture 

ACK 

(AA 0E 0A xx 00 00) 

DATA 

RAW picture 

(AA 0A 02 ~~ ~~ ~~) 

 1 FRAME 



4D SYSTEMS                                                                                                  uCAM-III 

 

 

 © 2016 4D SYSTEMS                       Page 19 of 24                   www.4dsystems.com.au 

 

u
C
A
M
–I

II
 -
 S

e
ri
a
l 
C
a
m

e
ra

 M
o
d
u
le

 

9. Lens Information 
 

 
 

The lens used on the uCAM-III uses a M12 x 0.5mm pitch thread, or so-called S-Mount lens – common on 

CMOS cameras and security cameras. These are available from a range of suppliers and can be used with the 

uCAM-III. 

 

 

10. Troubleshooting 
 

Q) Cannot connect to the camera, SYNC always fails 

A) Issuing a hardware reset signal after power has been applied, should resolve this issue. This can 

happen (rare) when the power supply you are using may have a slow rise time. Testing of power 

supplies with a rise time of under 5uS resulted in correct operation. Power supplies with a rise time of 

greater than about 50uS resulted in trouble to SYNC. After Reset, SYNC should be OK. 

 

Q) Was o e ted to a e a ut o  it o t SYNC 

A) Be sure you are doing the SYNC at the baud rate you were previously connected at. The uCAM-III will 

keep the baud rate which you had set until it is powered off. See section 5.4. If you still cannot 

connect, you may need to restart the camera with a power cycle or by issuing a hardware reset. 

 

Q) I a  ha i g t ou le SYNC i g ith the uCAM-III 

A) Please refer to Section 8.1 Note 1, and try the SYNC procedure. 

 

Q) Cannot focus the camera on the target 

A) Please refer to the table in section 8, and ensure you are using the correct lens for the distance to the 

object. Twist the lens in or out to adjust the focus, and secure using the lock nut. 

 

Q) Camera no longer responding to Serial Commands 

A) The uCAM-III will go to sleep after 15 seconds (default) of sitting idle. Sending the SYNC Command will 

wake the camera from sleep, and will enable normal operation once again. Sleep timeout can be 

adjusted using the SLEEP command. 

 

Q) Camera not responding to anything 

A) In rare situations the uCAM-III may stop responding. Resetting the uCAM-III using the Hardware Reset 

pint, or by powering off and on again should restore correct operation. 
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11. Embedded Display Modules 
 

The following display modules, are ideal for many embedded applications with the uCAM-III camera. Many 

more display modules are available which are equally as compatible. Please refer to our website. 

 

µOLED-96-G2                                                µOLED-128-G2           µLCD-144-G2 

 

 

 

 

 

 

 

 

 

µOLED-160-G2                                                             

                                      

     µLCD-24PTU   µLCD-28PTU  

    

 

 

 

 

 

 

 

 

 

 

              
 

 

 

     

      µLCD-32WPTU       

 

      µLCD-32PTU 
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12. 4D Systems - Workshop 4 IDE 
 

Workshop 4 is comprehensive software IDE that provides an integrated software development platform for all 

of the 4D family of processors and modules. The IDE combines the Editor, Compiler, Linker and Downloader to 

develop complete 4DGL application code for the relevant modules, and provides tools for modules which are 

not programmed.  

 

When using the uCAM-III with Workshop 4, a test application alled D uCAM-III De o  will be available to 

test the camera. 

 

The follo i g i age illust ates ho  to o e t the uCAM-III to a PC to use he  testi g the odule ith 
Wo kshop , usi g the D P og a i g Ca le. 
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13. Specifications and Ratings 
 

 

RECOMMENDED OPERATING CONDITIONS 

Para eter Co ditio s Mi  T p Ma  U its 

Suppl  Voltage VCC   .  .  .  V 

I put Voltage Ra ge RX pi , . V ut V tole a t -- .  .  V 

Sta tup dela  Ti e e ui ed afte  po e  applied, 
efo e SYNC a  e se t. --  -- s 

Fi st photo  dela  Afte  SYNC, the ti e e o e ded 
fo  the a e a to settle efo e the 
fi st photo should e take   
Page  Note  

 --  s 

Shutte  dela . Ti e afte  getpi  is se t to he  
i age output egi s. --   s 

Ope ati g A ie t Te p  -  -- +  °C 

Sto age Te pe atu e RH % a . -  -- +  °C 

 

 

GLOBAL CHARACTERISTICS BASED ON OPERATING CONDITIONS 

Para eter Co ditio s Mi  T p Ma  U its 
Suppl  Cu e t ICC  VCC = . V --   A 

 Sleep / Sta d  --  -- A 

Output Voltage Ra ge TX pi  .  .  -- V 

 

 

OPTICAL CHARACTERISTICS 
Ite  Para eter 

I age Se so  /  CMOS, K pi els 

Pi el Size . u   . u  

Effe ti e Pi el A a     

SNR . dB @  deg ee 

D a i  Ra ge dB @ deg ee 

White Bala e Auto ati  

E posu e Auto ati ,  a ual ias odifie s  a o e, a d  elo   

Co t ast Auto ati ,  a ual ias odifie s  a o e, a d  elo  No al  

B ight ess Auto ati ,  a ual ias odifie s  a o e, a d  elo  No al  

Le s ie i g a gle  optio s   deg ees,  deg ees,  deg ees  diffe e t le s optio s  

Fo al Le gth .  

F/No. .  

Le s Co st u tio  P G 

Disto tio  - . % 

Da k Sig al . V/se  

Se siti it  . V/Lu .se  

 

The lens used on the uCAM-III uses a M12 x 0.5mm pitch thread, or so-called S-Mount lens – common on 

CMOS cameras and security cameras. These are available from a range of suppliers and can be used with the 

uCAM-III. 
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14. HARDWARE REVISION HISTORY 
 

 

 

15. DATASHEET REVISION HISTORY 
 

 

 

 

ORDERING INFORMATION 

Order Code: uCAM-III Shipped ith  deg ee a gle le s  

Pa kage: D Bo  ith foa  paddi g 

Note:  deg ee a d  deg ee le ses a e p o ided additio al o  e uest. 
 

  

Revision 

Number 

Date Description 

3.0 May 2016 Changes over uCAM-II (HW Revisions prior to 3.0) 

 

 Addition of Hardware Reset on 5-way header pin.  

 Addition of 128KB of RAM on the camera to allow uCAM to handle 

more complex images rather than degrade picture quality.  

 Addition of new commands exposure, contrast and brightness control, 

as well as adjustable sleep timeouts.  

3.1 Sept 2016  Pullup Resistor on RX pin to prevent floating pin being mistaken as 

data.  

 

Initial Public Release Revision 

   

   

   

Revision 

Number 

Date Description 

1.0 03/11/2016 Initial Release 
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16. Legal Notice 
 

Proprietary Information 

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of 

patents pending or granted, and must not be copied or disclosed without prior written permission.  

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does 

not accept liability for any error or omission. The development of 4D Systems products and services is 

continuous and published information may not be up to date. It is important to check the current position with 

4D Systems. 4D Systems reserves the right to modify, update or makes changes to Specifications or written 

material without prior notice at any time. 

All trademarks belong to their respective owners and are recognised and acknowledged. 

 

Disclaimer of Warranties & Limitation of Liability 

4D Systems makes no warranty, either expressed or implied with respect to any product, and specifically 

disclaims all other warranties, including, without limitation, warranties for merchantability, non-infringement 

and fitness for any particular purpose. 

Information contained in this publication regarding device applications and the like is provided only for your 

convenience and may be superseded by updates. It is your responsibility to ensure that your application meets 

with your specifications. 

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, 

consequential, punitive or exemplary damages (including without limitation lost profits, lost savings, or loss of 

business opportunity) arising out of or relating to any product or service provided or to be provided by 4D 

Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such 

damages. 

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line 

control equipment in hazardous environments requiring fail – safe performance, such as in the operation of 

nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life support machines 

or weapons systems in which the failure of the product could lead directly to death, personal injury or severe 

ph si al o  e i o e tal da age High Risk A ti ities .     D S ste s and its suppliers specifically disclaim 

any expressed or implied warranty of fitness for High Risk Activities. 

Use of D S ste s  p odu ts a d de i es i  'High Risk A ti ities' a d i  a  othe  appli atio  is e ti el  at the 
u e s isk, a d the u e  ag ees to defend, indemnify and hold harmless 4D Systems from any and all 

damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, 

under any 4D Systems intellectual property rights. 

 

 

 

17. Contact Information 
 

Fo  Te h i al Suppo t: . ds ste s. o .au/suppo t/ 

Fo  Sales Suppo t: sales@ ds ste s. o .au 

We site: . ds ste s. o .au 
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