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1. Description 
 

The uCAM-II (microCAM-II) 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 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-II 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-II 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-II 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 

 “ﾏall size, lo┘ Iost aﾐd lo┘ po┘eヴed Iaﾏeヴa 
ﾏodule foヴ eﾏHedded iﾏagiﾐg appliIatioﾐs. 

 uCAM-II: ヵV DC “uppl┞ ﾐoﾏiﾐal 

 Oﾐ-Hoaヴd EEP‘OM pヴo┗ides a Ioﾏﾏaﾐd-Hased 
iﾐteヴfaIe to e┝teヴﾐal host ┗ia TTL seヴial liﾐk. 

 UA‘T: up to ン.ヶΒMHps foヴ tヴaﾐsfeヴヴiﾐg JPEG still 
piItuヴes oヴ ヴa┘ iﾏages. 

 Oﾐ Hoaヴd VGA Iolouヴ seﾐsoヴ aﾐd ‘AW / JPEG 
CODEC foヴ diffeヴeﾐt ヴesolutioﾐs. 

 Built-iﾐ do┘ﾐ saﾏpliﾐg, Ilaﾏpiﾐg aﾐd 
┘iﾐdo┘iﾐg IiヴIuits foヴ VGA, QVGA oヴ ヱヶヰ┝ヱヲヰ 
iﾏage ヴesolutioﾐs. 

 Built-iﾐ Iolouヴ Ioﾐ┗eヴsioﾐ IiヴIuits foヴ ヱヶ-Hit 
CヴYCHY, Β-Hit gヴa┞, ヱヶ-Hit ‘GB oヴ staﾐdaヴd JPEG 
iﾏages. 

 No e┝teヴﾐal D‘AM ヴeケuiヴed. 

 Additioﾐs leﾐses a┗ailaHle 

 LoIkiﾐg ﾐut foヴ loIkiﾐg foIus iﾐ plaIe 

 Weight ~ヶg. 

 Diﾏeﾐsioﾐs: ンヲﾏﾏ ┝ ンヲﾏﾏ ┝ ヲヱﾏﾏ ふ┘ithout 
leﾐs, iﾐIludiﾐg headeヴぶ 

 ‘oH“ 
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3. Pin Configuration and Dimensions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

uCAM-II Pin Outs 

Pin Symbol I/O Description 

1 5V P Maiﾐ Voltage “uppl┞ +┗e iﾐput piﾐ. ヴ.ヵV to Γ.ヰV DC ヴaﾐge ﾐoﾏiﾐal ヵV. 

2 TX O 

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

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

3.3V Logic, however 5V Tolerant 

4 GND P Supply Ground. 

5 RES -- Not Connected to anything – N/C. 

32mm 

32mm 27.5mm 

27.5mm 

PIN 1 

6.9mm 

2.1mm Diameter 

~6mm 

2.54mm 

~8.5mm 

PIN 1 

10.5mm 

Varies with Focus 

Distance from Pins (centres) to 

bottom edge of PCB = 2.3mm 

PCB Thickness = ~1.6mm 
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I = Input, O = Output, P = Power  
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4. Pin Descriptions 
 

5V pin 1 (uCAM-II 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-II 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-II via this pin. This pin 

is 3.3V Logic however is 5.0V tolerant. 

 

GND pin 4 (uCAM-II Ground): 

Module ground pin. This pin must be connected to 

ground. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Serial Interface - UART 

The uCAM-II has a dediIated haヴd┘aヴe UA‘T that 
Iaﾐ IoﾏﾏuﾐiIate ┘ith a host ┗ia this seヴial poヴt. 
This is the ﾏaiﾐ iﾐteヴfaIe used H┞ the host to 
IoﾏﾏuﾐiIate ┘ith the ﾏodule to seﾐd Ioﾏﾏaﾐds 
aﾐd ヴeIei┗e HaIk data. The pヴiﾏaヴ┞ featuヴes aヴe: 

• Full-Duple┝ Β Hit data tヴaﾐsﾏissioﾐ aﾐd 
ヴeIeptioﾐ thヴough the TX aﾐd ‘X piﾐs. 

• Data foヴﾏat: Β Hits, No Paヴit┞, ヱ “top Hit. 
• Auto deteIt speIifiI Baud ヴates fヴoﾏ Γヶヰヰ 

Haud up to Γヲヱヶヰヰ Haud. 
• “eleItaHle Baud ヴates up to ンヶΒヶヴヰヰ Hps. 

 

The uCAM-II has lo┘ ┗oltage seヴial TTL le┗els 
┘hiIh Iaﾐ He diヴeItl┞ iﾐteヴfaIed to a ﾏiIヴo-

Ioﾐtヴolleヴ. The ┗oltage le┗els Iould He Ioﾐ┗eヴted 
to ‘“-ヲンヲ thヴough aﾐ e┝teヴﾐal TTL to ‘“-ヲンヲ 
Ioﾐ┗eヴteヴ to iﾐteヴfaIe it to aﾐ┞ ‘“-ヲンヲ poヴt suIh as 
the oﾐe oﾐ the PC.    
 

Please ﾐote that ┘hile the Haud ヴate Iaﾐ go up to 
ンヶΒヶヴヰヰ Hps, ﾐot all ‘“ヲンヲ/‘“ヴΒヵ/TTL U“B 
adaptoヴs/IaHles Iaﾐ go this high. Please eﾐsuヴe 
┞ouヴ haヴd┘aヴe Iaﾐ haﾐdle the ヴate ┞ou ┘aﾐt to 
use. 
Please ヴefeヴ to seItioﾐs ヵ.ン aﾐd ヵ.ヴ foヴ ﾏoヴe 
iﾐfoヴﾏatioﾐ. 
 

5.1. Single Byte Timing 

A siﾐgle H┞te seヴial tヴaﾐsﾏissioﾐ Ioﾐsists of the 
staヴt Hit, Β-Hits of data follo┘ed H┞ the stop Hit. 
The staヴt Hit is al┘a┞s ヰ, ┘hile a stop Hit is al┘a┞s 
ヱ. The L“B ふLeast “igﾐifiIaﾐt Bit, Bit ヰぶ is seﾐt out 
fiヴst follo┘iﾐg the staヴt Hit. Figuヴe ン.ヱ sho┘s a 
siﾐgle H┞te tヴaﾐsﾏissioﾐ tiﾏiﾐg diagヴaﾏ. 
 

 
Figure ン.ヱ: Siﾐgle Byte Tiﾏiﾐg Diagraﾏ 

 

5.2. Command Sequence Timing 

A siﾐgle Ioﾏﾏaﾐd Ioﾐsists of ヶ Ioﾐtiﾐuous siﾐgle 
H┞te seヴial tヴaﾐsﾏissioﾐs. The follo┘iﾐg Figuヴe ン.ヲ 
sho┘s aﾐ e┝aﾏple of the “YNC ふAAヰDヰヰヰヰヰヰヰヰhぶ 
Ioﾏﾏaﾐd. 
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Figure ン.ヲ: SYNC Coﾏﾏaﾐd Tiﾏiﾐg Diagraﾏ 

 
Please refer to section 7.1 for more information 

regarding synchronising the uCAM-II. 

 

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: 

 

• Γヶヰヰ Hps 

• ヱヴヴヰヰ Hps 

• ヵヶヰヰヰ Hps 

• ヵΑヶヰヰ Hps 

• ヱヱヵヲヰヰ Hps 

• Γヲヱヶヰヰ Hps 

 
The ﾏodule ┘ill keep usiﾐg the last Haud ヴate 
eitheヴ autoHauded oヴ ﾏaﾐuall┞ set uﾐtil the ﾐe┝t 
po┘eヴ I┞Ile, oヴ さfull ヴesetざ. 
 
Note:  The Haud ヴate Iaﾐ He set higheヴ thaﾐ the 
Haud ヴated deteヴﾏiﾐed H┞ the Auto-Baud deteIt 
fuﾐItioﾐ. ‘efeヴ to “eItioﾐ ヵ.ヴ 

 

5.4. Setting the Baud Rates 

 

You Iaﾐ set Baud ヴates usiﾐg the “et Baud 
Ioﾏﾏaﾐd, ヴefeヴ to the taHle iﾐ seItioﾐ ヶ.ヵ 

 

Note: Baud ヴate Ihaﾐges holds uﾐtil さfull ヴesetざ 
Ioﾏﾏaﾐd is seﾐt oヴ Po┘eヴ I┞Ile oIIuヴs. “o, ┞ou 
Iaﾐ s┞ﾐIhヴoﾐise at aﾐ┞ of the Auto-deteIt Baud 
ヴate. 
 

5.5. Sleep mode 

 

Afteヴ the Iaﾏeヴa has Heeﾐ idle foヴ ヱヵ seIoﾐds it 
eﾐteヴs sleep ふlo┘ po┘eヴぶ ﾏode. To ┘ake up the 
Iaﾏeヴa iﾐ this state it is ﾐeIessaヴ┞ to seﾐd the 
け“┞ﾐIげ Ioﾏﾏaﾐd. If the Iaﾏeヴa is ヴeケuiヴed to sta┞ 
a┘ake, it is ヴeIoﾏﾏeﾐded to peヴiodiIall┞ eﾐd a 
け“┞ﾐIげ Ioﾏﾏaﾐd, suIh as e┗eヴ┞ ヱヰ seIoﾐds, to 
pヴe┗eﾐt the Iaﾏeヴa goiﾐg to sleep if ﾐo otheヴ 
Ioﾏﾏaﾐds aヴe Heiﾐg seﾐt. If IoﾏﾏuﾐiIatioﾐs aヴe 
oIIuヴヴiﾐg Het┘eeﾐ the Host aﾐd the Iaﾏeヴa, the 

Iaﾏeヴa ┘ill ﾐot go to sleep uﾐtil it has Heeﾐ idle foヴ 
ヱヵ seIoﾐds. 
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6. Command Set 
 

Command ID Number Parameter1 Parameter2 Parameter3 Parameter4 

INITIAL AAヰヱh ヰヰh Iﾏage Foヴﾏat ‘AW ‘esolutioﾐ ふ“till 
Iﾏage oﾐl┞ぶ JPEG ‘esolutioﾐ 

GET PICTU‘E AAヰヴh PiItuヴe T┞pe ヰヰh ヰヰh ヰヰh 

“NAP“HOT AAヰヵh “ﾐapshot T┞pe “kip Fヴaﾏe ふLo┘ B┞teぶ “kip Fヴaﾏe ふHigh B┞teぶ ヰヰh 

“ET PACKAGE 
“I)E 

AAヰヶh ヰΒh PaIkage “ize ふLo┘ B┞teぶ PaIkage “ize ふHigh B┞teぶ ヰヰh 

“et Baud ‘ate AAヰΑh ヱst Di┗ideヴ ヲﾐd Di┗ideヴ ヰヰh ヰヰh 

‘E“ET AAヰΒh ‘eset T┞pe ヰヰh ヰヰh XXh* 

DATA AAヰAh Data T┞pe Leﾐgth B┞te ヰ Leﾐgth B┞te ヱ Leﾐgth B┞te ヲ 

“YNC AAヰDh ヰヰh ヰヰh ヰヰh ヰヰh 

ACK AAヰEh Coﾏﾏaﾐd ID ACK Couﾐteヴ ヰヰh / PaIkage ID B┞te ヰ ヰヰh / PaIkage ID B┞te ヱ 

NAK AAヰFh ヰヰh NAK Couﾐteヴ Eヴヴoヴ NuﾏHeヴ ヰヰh 

LIGHT AAヱンh FヴeケueﾐI┞ T┞pe ヰヰh ヰヰh ヰヰh 

*If the paヴaﾏeteヴ is ヰ┝FF, the Ioﾏﾏaﾐd is a speIial ‘eset Ioﾏﾏaﾐd aﾐd the ﾏodule ヴespoﾐds to it 
iﾏﾏediatel┞. 
 

6.1. INITIAL (AA01h) 

The host issues this Ioﾏﾏaﾐd to Ioﾐfiguヴe the iﾏage size aﾐd Iﾏage Foヴﾏat. Afteヴ ヴeIei┗iﾐg this Ioﾏﾏaﾐd, 
the ﾏodule ┘ill seﾐd out aﾐ ACK Ioﾏﾏaﾐd to the host if the Ioﾐfiguヴatioﾐ ┘as suIIessful. Otheヴ┘ise, a NAK 
Ioﾏﾏaﾐd ┘ill He seﾐt out. 

6.1.1. Image Format 

 

The uCAM-II Iaﾐ suppoヴt ヴ diffeヴeﾐt iﾏage foヴﾏats as follo┘: 
 

Β-Hit Gヴa┞ “Iale ふ‘AW,  Β-Hit foヴ Y oﾐl┞ぶ ヰンh 

ヱヶ-Hit Colouヴ ふ‘AW, CヴYCHYぶ ヰΒh  
ヱヶ-Hit Colouヴ ふ‘AW, ヵヶヵふ‘GBぶぶ ヰヶh 

JPEG ヰΑh 

 

6.1.2. RAW Resolution 

 

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

Βヰ ┝ ヶヰ ヰヱh 

ヱヶヰ ┝ ヱヲヰ ヰンh 

ヱヲΒ ┝ ヱヲΒ ヰΓh 

ヱヲΒ ┝ Γヶ ヰBh 

 

6.1.3. JPEG Resolution 

 

The uCAM-II eﾏHedded JPEG Code Iaﾐ suppoヴt oﾐl┞ ﾏultiples of ヱヶ pi┝els, theヴefoヴe the JPEG ﾏode Iaﾐ oﾐl┞ 
suppoヴt follo┘iﾐg iﾏage sizes. It is diffeヴeﾐt fヴoﾏ the ‘AW ﾏode. 
 

ヱヶヰ ┝ ヱヲΒ ヰンh 

ンヲヰ ┝ ヲヴヰ ヰヵh 

ヶヴヰ ┝ ヴΒヰ ヰΑh 

6.2. GET PICTURE (AA04h) 

 

The host issues this command to request a picture from the uCAM-II. 
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6.2.1. Picture Type 

 

“ﾐapshot PiItuヴe Mode ヰヱh 

‘AW PiItuヴe Mode ヰヲh 

JPEG PiItuヴe Mode ヰヵh 

 

6.3. SNAPSHOT (AA05h) 

The uCAM-II ┘ill hold a siﾐgle fヴaﾏe of still piItuヴe data iﾐ its Huffeヴ afteヴ ヴeIei┗iﾐg this Ioﾏﾏaﾐd. This 
sﾐapshot Iaﾐ theﾐ He ヴetヴie┗ed fヴoﾏ the Huffeヴ ﾏultiple tiﾏes if ヴeケuiヴed. 

6.3.1. Snapshot Type 

 

Coﾏpヴessed PiItuヴe ふJPEGぶ ヰヰh 

UﾐIoﾏpヴessed PiItuヴe ふ‘AWぶ ヰヱh 

 

6.3.2. Skip Frame Counter 

 

The ﾐuﾏHeヴ of dヴopped fヴaﾏes Iaﾐ He defiﾐed Hefoヴe Iaptuヴe oIIuヴs. さヰざ keeps the Iuヴヴeﾐt fヴaﾏe, さヱざ 
Iaptuヴes the ﾐe┝t fヴaﾏe, aﾐd so oﾐ.  
 

6.4. SET PACKAGE SIZE (AA06h) 

The host issues this Ioﾏﾏaﾐd to Ihaﾐge the size of the data paIkage ┘hiIh is used to tヴaﾐsﾏit the Ioﾏpヴessed 
JPEG iﾏage data fヴoﾏ the uCAM-II to the host. This Ioﾏﾏaﾐd should He issued Hefoヴe seﾐdiﾐg “NAP“HOT oヴ 
GET PICTU‘E Ioﾏﾏaﾐds to the uCAM-II. 
Note: The size of the last paIkage ┗aヴies foヴ diffeヴeﾐt JPEG iﾏage sizes. 

6.4.1. Package Size 

 

The default size is ヶヴ H┞tes aﾐd the ﾏa┝iﾏuﾏ size is ヵヱヲ H┞tes. 

 

ID :  PaIkage ID, staヴts fヴoﾏ oﾐe foヴ aﾐ iﾏage 

Data Size :  “ize of iﾏage data iﾐ the paIkage 

Verif┞ Code : Eヴヴoヴ deteItioﾐ Iode, eケuals to the lo┘eヴ H┞te of suﾏ of the ┘hole paIkage data e┝Iept the ┗eヴif┞ 
Iode field. The higheヴ H┞te of this Iode is al┘a┞s zeヴo. i.e. ┗eヴif┞ Iode = lo┘H┞teふsuﾏふH┞te[ヰ] to H┞te[N-ヲ]ぶぶ 
 
Note ヱ: 
OﾐIe the host ヴeIei┗es the iﾏage size fヴoﾏ the uCAM-II, the follo┘iﾐg siﾏple eケuatioﾐ Iaﾐ He used to IalIulate 
the ﾐuﾏHeヴ of paIkages that ┘ill He ヴeIei┗ed aIIoヴdiﾐg to the paIkage size set. The paIkage settiﾐgs oﾐl┞ appl┞ 
foヴ Ioﾏpヴessed JPEG iﾏages. 
NuﾏHer of paIkages = Iﾏage size / ふPaIkage size – 6ぶ 
 

Note ヲ: 
As the tヴaﾐsﾏissioﾐ of aﾐ uﾐIoﾏpヴessed ふ‘AWぶ iﾏage does ﾐot ヴeケuiヴe the paIkage ﾏode, it is ﾐot ﾐeIessaヴ┞ 
to set the paIkage size foヴ aﾐ uﾐIoﾏpヴessed iﾏage. All of the pi┝el data foヴ the ‘AW iﾏage ┘ill He seﾐt 
Ioﾐtiﾐuousl┞ uﾐtil Ioﾏpletioﾐ. 
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6.5. SET BAUD RATE (AA07h) 

 

The host Iaﾐ set the Baud ヴates usiﾐg this Ioﾏﾏaﾐd. Use the taHle Helo┘ as a guide. 
 

6.5.1. Baud Rates 

 

Baud Rate ヱst Divider ヲﾐd Divider 

ヲヴヰヰ ンヱ ふヰ┝ヱFぶ ヴΑ ふヰ┝ヲFぶ 
ヴΒヰヰ ンヱ ふヰ┝ヱFぶ ヲン ふヰ┝ヱΑぶ 
Γヶヰヰ ンヱ ふヰ┝ヱFぶ ヱヱ ふヰ┝ヰBぶ 
ヱΓヲヰヰ ンヱ ふヰ┝ヱFぶ ヵ 

ンΒヴヰヰ ンヱ ふヰ┝ヱFぶ ヲ 

ヵΑヶヰヰ ンヱ ふヰ┝ヱFぶ ヱ 

ヱヱヵヲヰヰ ンヱ ふヰ┝ヱFぶ ヰ 

ヱヵンヶヰヰ Α ヲ 

ヲンヰヴヰヰ Α ヱ 

ヴヶヰΒヰヰ Α ヰ 

Γヲヱヶヰヰ ヱ ヱ 

ヱヲヲΒΒヰヰ ヲ ヰ 

ヱΒヴンヲヰヰ ヱ ヰ 

ンヶΒヶヴヰヰ ヰ ヰ 

 

Note: ンヶΒヶヴヰヰ Haud is ﾐot aIhie┗aHle usiﾐg the ヴD pヴogヴaﾏﾏiﾐg IaHle oヴ the PAヵ due to the U“B to “eヴial ICげs 
used. To utilise this high speed Haud ヴate, please IheIk ┞ouヴ seヴial poヴt/de┗iIe Iaﾐ haﾐdle this Haud ヴate. 
 

6.6. RESET (AA08h) 

The host Iaﾐ ヴeset the uCAM-II H┞ issuiﾐg this Ioﾏﾏaﾐd. 

6.6.1. Reset Type 

 

ヰヰh ‘esets the ┘hole s┞steﾏ. The uCAM-II ┘ill ヴeHoot aﾐd ヴeset all ヴegisteヴs aﾐd state ﾏaIhiﾐes. 
ヰヱh ‘esets the state ﾏaIhiﾐes oﾐl┞. 

 

6.7. DATA (AA0Ah) 

The uCAM-II issues this Ioﾏﾏaﾐd to iﾐfoヴﾏ the host the t┞pe aﾐd the size of the iﾏage data ┘hiIh is ヴead┞ foヴ 
tヴaﾐsﾏittiﾐg to the host. 

6.7.1. Data Type 

 

“ﾐapshot PiItuヴe ヰヱh 

‘AW PiItuヴe ヰヲh 

JPEG PiItuヴe ヰヵh 

 

6.7.2. Length 

 

These thヴee H┞tes ヴepヴeseﾐt the leﾐgth of data of the PiItuヴe that is ヴead┞ foヴ tヴaﾐsﾏissioﾐ HaIk to the host. 

6.8. SYNC (AA0Dh) 

The host issues this Ioﾏﾏaﾐd to ﾏake a IoﾐﾐeItioﾐ. The ACK Ioﾏﾏaﾐd ﾏust He ヴeIei┗ed afteヴ seﾐdiﾐg this 
Ioﾏﾏaﾐd. ‘efeヴ to “eItioﾐ ヵ.ヲ foヴ ﾏoヴe details. 
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6.9. ACK (AA0Eh) 

This Ioﾏﾏaﾐd iﾐdiIates the suIIess of the last opeヴatioﾐ. Afteヴ ヴeIei┗iﾐg aﾐ┞ ┗alid Ioﾏﾏaﾐd, the ACK 
Ioﾏﾏaﾐd ﾏust He seﾐt out e┝Iept ┘heﾐ gettiﾐg data. The host Iaﾐ issue this Ioﾏﾏaﾐd to ヴeケuest iﾏage data 
paIkage ┘ith the desiヴed paIkage ID afteヴ ヴeIei┗iﾐg the DATA Ioﾏﾏaﾐd fヴoﾏ the uCAM-II. The host should 
seﾐd this Ioﾏﾏaﾐd ┘ith paIkage ID FヰFヰh afteヴ ヴeIei┗iﾐg a paIkage to eﾐd the paIkage tヴaﾐsfeヴ. 

Note: the field さIoﾏﾏaﾐd IDざ should He ヰヰh ┘heﾐ ヴeケuest is foヴ iﾏage data paIkage. 

 

6.9.1. Command ID 

The Ioﾏﾏaﾐd ┘ith that ID is aIkﾐo┘ledged H┞ this Ioﾏﾏaﾐd. 

6.9.2. ACK Counter 

Foヴ deHug oﾐl┞. 

6.9.3. Package ID 

Foヴ aIkﾐo┘ledgiﾐg the DATA Ioﾏﾏaﾐd, these t┘o H┞tes ヴepヴeseﾐt the ヴeケuested paIkage ID. Foヴ 
aIkﾐo┘ledgiﾐg otheヴ Ioﾏﾏaﾐds, these t┘o H┞tes aヴe set to ヰヰh. 
 

6.10. NAK (AA0Fh) 

This Ioﾏﾏaﾐd iﾐdiIates Ioヴヴupted tヴaﾐsﾏissioﾐ oヴ uﾐsuppoヴted featuヴes. 

6.10.1. NAK Counter 

Foヴ deHug oﾐl┞ 

6.10.2. Error Number 

 

PiItuヴe T┞pe Eヴヴoヴ ヰヱh Paヴaﾏeteヴ Eヴヴoヴ ヰBh 

PiItuヴe Up “Iale ヰヲh “eﾐd ‘egisteヴ Tiﾏeout ヰCh 

PiItuヴe “Iale Eヴヴoヴ ヰンh Coﾏﾏaﾐd ID Eヴヴoヴ ヰDh 

Uﾐe┝peIted ‘epl┞ ヰヴh PiItuヴe Not ‘ead┞ ヰFh 

“eﾐd PiItuヴe Tiﾏeout ヰヵh Tヴaﾐsfeヴ PaIkage NuﾏHeヴ Eヴヴoヴ ヱヰh 

Uﾐe┝peIted Coﾏﾏaﾐd ヰヶh “et Tヴaﾐsfeヴ PaIkage “ize Wヴoﾐg ヱヱh 

“‘AM JPEG T┞pe Eヴヴoヴ ヰΑh Coﾏﾏaﾐd Headeヴ Eヴヴoヴ Fヰh 

“‘AM JPEG “ize Eヴヴoヴ ヰΒh Coﾏﾏaﾐd Leﾐgth Eヴヴoヴ Fヱh 

PiItuヴe Foヴﾏat Eヴヴoヴ ヰΓh “eﾐd PiItuヴe Eヴヴoヴ Fヵh 

PiItuヴe “ize Eヴヴoヴ ヰAh “eﾐd Coﾏﾏaﾐd Eヴヴoヴ FFh 

 

6.11. LIGHT (AA13h) 

The host issues this Ioﾏﾏaﾐd to Ihaﾐge the light fヴeケueﾐI┞ ふhuﾏぶ ヴespoﾐse of the uCAM-II. 

6.11.1. Light Frequency Type 

 

ヵヰHz ヰヰh 

ヶヰHz ヰヱh 
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7. Command Protocol 

This seItioﾐ outliﾐes Ioﾏﾏaﾐd usage aﾐd pヴotoIol tヴaﾐsaItioﾐ Het┘eeﾐ the host aﾐd the uCAM-II ﾏodule. 
 

ACK aﾐd NAK ヴespoﾐses aヴe t┞piIal as ヴeplies fヴoﾏ the Caﾏeヴa afteヴ seﾐdiﾐg a Ioﾏﾏaﾐd, ho┘e┗eヴ sileﾐIe is 
also possiHle if the Iaﾏeヴa has goﾐe to sleep. Please ヴefeヴ to “eItioﾐ ヶ.Γ aﾐd ヶ.ヱヰ foヴ ACK/NAK iﾐfoヴﾏatioﾐ. 
 

7.1. Synchronising the uCAM-II 

“eﾐd the “YNC Ioﾏﾏaﾐd uﾐtil ヴeIei┗iﾐg the ACK Ioﾏﾏaﾐd fヴoﾏ uCAM-II ふusuall┞ aﾐ ACK Ioﾏﾏaﾐd is ヴeIei┗ed 
afteヴ seﾐdiﾐg the “YNC Ioﾏﾏaﾐd ヲヵ tiﾏesぶ. This ﾏust He peヴfoヴﾏed follo┘iﾐg a po┘eヴ-up. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note ヱ: 
The host should seﾐd the “YNC Ioﾏﾏaﾐd oﾐe H┞ oﾐe Ioﾐtiﾐuousl┞ uﾐtil ヴeIei┗iﾐg the ACK aﾐd “YNC 
Ioﾏﾏaﾐds HaIk fヴoﾏ the uCAM-II ﾏodule. “oﾏetiﾏes up to ヲヵ to ヶヰ “YNC Ioﾏﾏaﾐds ﾏa┞He ヴeケuiヴed Hefoヴe 
the ﾏodule ┘ill ヴespoﾐd. It is suggested that ┞ou staヴt ┘ith a ヵﾏs pause Het┘eeﾐ ヴetヴies aﾐd iﾐIヴease H┞ ヱﾏs 
foヴ eaIh additioﾐal ヴetヴ┞. Afteヴ ヴeIei┗iﾐg the ヴespoﾐse, the host should ヴepl┞ ┘ith the ACK Ioﾏﾏaﾐd to fiﾐalise 
the s┞ﾐIhヴoﾐisatioﾐ pヴoIess. 
 

Note ヲ: 
Afteヴ s┞ﾐIhヴoﾐisiﾐg aﾐd estaHlishiﾐg a IoﾏﾏuﾐiIatioﾐs liﾐk ┘ith the uCAM-II, allo┘ up to ヱ-ヲ seIoﾐds Hefoヴe 
Iaptuヴiﾐg the fiヴst iﾏage. The uCAM-II ﾐeeds this tiﾏe to allo┘ its AGC aﾐd AEC IiヴIuits to staHilise, otheヴ┘ise 
the ヴeIei┗ed iﾏage luﾏiﾐaﾐIe ﾏa┞He too high oヴ too lo┘. 
 

Note ン: 
The “YNC Ioﾏﾏaﾐd is used to ┘ake the Iaﾏeヴa up fヴoﾏ “leep ふsee “eItioﾐ ヵ.ヵぶ, aﾐd is also used to keep the 
Iaﾏeヴa a┘ake H┞ peヴiodiIall┞ seﾐdiﾐg this Ioﾏﾏaﾐd. PeヴiodiIall┞ seﾐdiﾐg Ioﾏﾏaﾐds is oﾐl┞ ヴeケuiヴed if ﾐo 
Ioﾏﾏaﾐds ha┗e Heeﾐ seﾐt. If IoﾏﾏuﾐiIatioﾐs aヴe oIIuヴヴiﾐg Het┘eeﾐ the Host aﾐd the Caﾏeヴa, the Iaﾏeヴa 
┘ill sta┞ a┘ake. Wheﾐ the┞ stop foヴ ヱヵ seIoﾐds, the Iaﾏeヴa ┘ill go to sleep aﾐd ┘ill ヴeケuiヴe ┘akiﾐg ┘ith the 
“YNC Ioﾏﾏaﾐ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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7.2. INITIAL, GET PICTURE, SNAPSHOT, SET PACKAGE SIZE, RESET Commands 

Wheﾐ aﾐ INITIAL, GET PICTU‘E, “NAP“HOT, “ET PACKAGE “I)E, oヴ ‘E“ET Ioﾏﾏaﾐd is seﾐt to the Iaﾏeヴa, the 
Iaﾏeヴa ┘ill siﾏpl┞ ヴepl┞ ┘ith aﾐ ACK if suIIessful. Please ヴefeヴ to “eItioﾐ ヶ.Γ aﾐd ヶ.ヱヰ foヴ ACK/NAK 
iﾐfoヴﾏatioﾐ. 

7.2.1. Example: Sending commands 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INITIAL, 

GET PICTURE, 

SNAPSHOT, 

SET PACKAGE SIZE, 

RESET 

ACK 
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7.3. Taking SNAPSHOT Pictures 

Make suヴe a IoﾐﾐeItioﾐ is estaHlished fiヴst ふ“eItioﾐ Β.ヲ CoﾐﾐeItiﾐg to the uCAM-IIぶ Hefoヴe usiﾐg the follo┘iﾐg 
IoﾏﾏuﾐiIatioﾐs. 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:  

┝┝ : Doﾐ't Iaヴe          

~~ : Iﾏage size ヴetuヴﾐed H┞ uCAM-II  

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

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 
┝┝ : Doﾐ't Iaヴe 

zz : ヰヱ, ヰン, ヰヵ oヴ ヰΑ. Doﾐ't Iaヴe iﾐ ‘AW ﾏode 

~~ : Iﾏage size ヴetuヴﾐed H┞ uCAM-II 

 

 

 

 

 

 

 

 

 

 

 

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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7.4. JPEG Pictures (Video) 

Make suヴe a IoﾐﾐeItioﾐ is estaHlished fiヴst ふ“eItioﾐ ヵ.ヲ CoﾐﾐeItiﾐg to the uCAM-IIぶ Hefoヴe usiﾐg the follo┘iﾐg 
IoﾏﾏuﾐiIatioﾐs. 

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

 

Note: 
┝┝ : Doﾐ't Iaヴe 

┞┞ : ヰヱ oヴ ヰン. Doﾐ't Iaヴe iﾐ JPEG ﾏode 

~~ : Iﾏage size ヴetuヴﾐed H┞ uCAM-II 
 

 

 

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

 

 

Note: 
┝┝ : Doﾐ't Iaヴe 

zz : ヰヱ, ヰン, ヰヵ oヴ ヰΑ. Doﾐ't Iaヴe iﾐ ‘AW ﾏode 

~~ : Iﾏage size ヴetuヴﾐed H┞ uCAM-II 
  

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 
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8. Lens Information 
 

 
 

The lens used on the uCAM-II 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-II. 

 

 

9. Troubleshooting 
 

Q) Cannot connect to the camera, SYNC always fails 

A) Unplug the camera and plug it in again, try to SYNC again. If this fails, then 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. Change your power supply and try again. 

 

Q) Was IoﾐﾐeIted to Iaﾏeヴa Hut ﾐo┘ it ┘oﾐげt “YNC 

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

 

Q) I aﾏ ha┗iﾐg tヴouHle “YNCげiﾐg ┘ith the uCAM-II 

A) Please ヴefeヴ to “eItioﾐ Α.ヱ Note ヱ, aﾐd tヴ┞ this pヴoIeduヴe to “YNCげiﾐg. 
 

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-II will go to sleep after 15 seconds of sitting idle. Sending the SYNC Command will wake the 

camera from sleep, and will enable normal operation once again. 

 

Q) Camera not responding to anything 

A) In rare situations the uCAM-II may stop responding. Restarting the uCAM-II by powering off and on 

again should restore correct operation. 
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10. Embedded Display Modules 
 

The following display modules, available from 4D Systems, are ideal for many embedded applications with the 

uCAM-II camera. 

 

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

 

 

 

 

 

 

 

 

 

µOLED-160-G2                                                             

                                      

     µLCD-24PTU   µLCD-28PTU  

    

 

 

 

 

 

 

 

 

 

 

              
 

 

 

     

      µLCD-32WPTU       

 

      µLCD-32PTU 

 

 

 

 

 

 

 

 

 

 

 

 

 



4D SYSTEMS                                                                                                  µCAM-II 

 

 

 © 2015 4D SYSTEMS                       Page 21 of 24                   www.4dsystems.com.au 

 

µ
C
A
M

 –
 I
I 
S
e
ri
a
l 
C
a
m

e
ra

 M
o
d
u
le

 

11. 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-II with Workshop 4, a test application Ialled さヴD uCAM-II Deﾏoざ will be available to 

test the camera. 

 

 

The follo┘iﾐg iﾏage illustヴates ho┘ to IoﾐﾐeIt the uCAM-II to a PC to use ┘heﾐ testiﾐg the ﾏodule ┘ith 
Woヴkshop ヴ, usiﾐg the ヴD Pヴogヴaﾏﾏiﾐg CaHle. 

 



4D SYSTEMS                                                                                                     µCAM 

 

 

 © 2015 4D SYSTEMS                      Page 22 of 24                   www.4dsystems.com.au 

 

µ
C
A
M

 –
 I
I 
S
e
ri
a
l 
C
a
m

e
ra

 M
o
d
u
le

 

12. Specifications and Ratings 
 

 

RECOMMENDED OPERATING CONDITIONS 

Paraﾏeter Coﾐditioﾐs Miﾐ T┞p Ma┝ Uﾐits 

“uppl┞ Voltage ふVCCぶ  ヴ.ヵ ヵ.ヰ Γ.ヰ V 

Iﾐput Voltage ‘aﾐge ‘X piﾐ, ン.ンV Hut ヵV toleヴaﾐt -- ン.ン ヵ.ヰ V 

“taヴtup dela┞ Tiﾏe ヴeケuiヴed afteヴ po┘eヴ applied, 
Hefoヴe “YNC Iaﾐ He seﾐt. -- Βヰヰ -- ﾏs 

けFiヴst photoげ dela┞ Afteヴ “YNC, the tiﾏe ヴeIoﾏﾏeﾐded 
foヴ the Iaﾏeヴa to settle Hefoヴe the 
fiヴst photo should He takeﾐ  
ふPage ヱン Note ヲぶ 

ヱヰヰヰ -- ヲヰヰヰ ﾏs 

け“hutteヴげ dela┞. Tiﾏe afteヴ getpiI is seﾐt to ┘heﾐ 
iﾏage output Hegiﾐs. -- ヱヵヰ ヲヰヰ ﾏs 

Opeヴatiﾐg AﾏHieﾐt Teﾏp  -ンヰ -- +Βヵ °C 

“toヴage Teﾏpeヴatuヴe ‘H Γヵ% ﾏa┝. -ヴヰ -- +ヱヰヵ °C 

 

 

GLOBAL CHARACTERISTICS BASED ON OPERATING CONDITIONS 

Paraﾏeter Coﾐditioﾐs Miﾐ T┞p Ma┝ Uﾐits 
“uppl┞ Cuヴヴeﾐt ふICCぶ VCC = ヵ.ヰV -- Αヵ Γヰ ﾏA 

 “leep / “taﾐdH┞ -- ヲ -- ﾏA 

Output Voltage ‘aﾐge TX piﾐ ヲ.ヴ ン.ン -- V 

 

 

OPTICAL CHARACTERISTICS 

Iteﾏ Paraﾏeter 

Iﾏage “eﾐsoヴ ヱ/ヴざ CMO“, ンヰヰK pi┝els 

Pi┝el “ize ヵ.ヵヵuﾏ ┝ ヵ.ヵヵuﾏ 

EffeIti┗e Pi┝el Aヴヴa┞ ヶヵヶ ┝ ヴΓヶ 

“N‘ ヴヴ.ヲdB @ ヶヰ degヴee 

D┞ﾐaﾏiI ‘aﾐge ヵヱdB @ ヶヰdegヴee 

White BalaﾐIe AutoﾏatiI 

E┝posuヴe AutoﾏatiI, self-ヴegulatiﾐg, ヱ/ヵヰふヱ/ヶヰぶ – ヱ/ヱヰヰ,ヰヰヰふseIぶ 
Leﾐs ┗ie┘iﾐg aﾐgle ふン optioﾐsぶ ヵヶ degヴees, Αヶ degヴees, ヱヱヶ degヴees 

FoIal Leﾐgth ン.ヱﾏﾏ 

F/No. ヲ.ヶ 

Leﾐs CoﾐstヴuItioﾐ ヲPヲG 

Distoヴtioﾐ -ヲ.ヱ% 

Daヴk “igﾐal ヲヵ.ヲﾏV/seI 

“eﾐsiti┗it┞ ヲ.ΓンV/Lu┝.seI 

 

 

The lens used on the uCAM-II 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-II. 
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ORDERING INFORMATION 

Order Code: uCAM-II ふ“hipped ┘ith ヵヶ degヴee aﾐgle leﾐsぶ 
PaIkage: ヴD Bo┝ ┘ith foaﾏ paddiﾐg 

Note: Αヶ degヴee aﾐd ヱΑヶ degヴee leﾐses aヴe pヴo┗ided additioﾐal oﾐ ヴeケuest. 
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13. 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┞siIal oヴ eﾐ┗iヴoﾐﾏeﾐtal daﾏage ふけHigh ‘isk AIti┗itiesげぶ.     ヴD “┞steﾏs aﾐd its suppliers specifically disclaim 

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

Use of ヴD “┞steﾏsげ pヴoduIts aﾐd de┗iIes iﾐ 'High ‘isk AIti┗ities' aﾐd iﾐ aﾐ┞ otheヴ appliIatioﾐ is eﾐtiヴel┞ at the 
Hu┞eヴげs ヴisk, aﾐd the Hu┞eヴ agヴ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. 

 

 

 

14. Contact Information 
 

Foヴ TeIhﾐiIal “uppoヴt: http://┘┘┘.ヴds┞steﾏs.Ioﾏ.au/suppoヴt/ 

Foヴ “ales “uppoヴt: sales@ヴds┞steﾏs.Ioﾏ.au 

WeHsite: ┘┘┘.ヴds┞steﾏs.Ioﾏ.au 
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