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4D SYSTEMS

uCAMIII

The uCAMIII (microCAMIIl) 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 uCAMII is an updated version of the uCA
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 orboard serial interface (TTL) that is
suitable for a direct connection to any host miero
controller UART or a PC system COM port.

The uCAMIII is capable of outputting both RAW
format and JPEG formahages.

User commands are sent using a simple serial
protocol that can instruct the camera to send low
resolution 80Ox60 to 160x120) single frame raw
images for viewing or high resolutiot60x128 to
640x480) JPEG images for storage or viewing.

TheuCAMIIl comes in a compact form factor with
a built in lens and &-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.hEse are available to purchase
from 4D Systems separatelyif required. The
uCAMiIII 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.

T Smal | S i
modul e for

ze, |l ow cost and |
embedded i maging

TuCAMSY DC Somphwnl

T Orfboard EEPROM pr ebvaisdeeds a ¢
interface to external host v

T OrboaX 28 KB Mpf aRAupgrade ove

uCAIMI whi ch enabl es compl ex
texture t o be captured wi
downsampling.

T UART: 36®8bpse for transferrin
pictures or raw i mages.

T On b&&Ad col our RAWAPREBG and
CODEd iffofrerent resolutions.

T Buidi Int down sampl ing, cl ar
wi ndowcogtsi for VGA, QVGA o
i mage resolutions.

T Budi nt col our convdrsiiton cir
Cr YCHY t gbay, RG®B or standar
i mages.

T No external DRAM required.

T Additions |l enses avail abl e
fLocking nut for I ocking foc
 Wei gdgt ~

1 Di mensi ons: 32mm x 32mm X
l ens, including header)

T Rora$rd Reach compliant
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4D SYSTEMS uCAMIII

3. Pin Configuration anddimensions

5F

- = 7]
EI{?lJ

=z [{4

u.mmmmn’tmumq =4 H\
T

32mm < W=l | 27.5mm

cccccc
133

"4‘*_]&31.,]@ |'i§j 3

CH CY

2.1mm Diameter
6.9mm PIN 1
Distance from Pins (centres) to
bottom edge of PCB = 2.3mm
PCBThickness = ~1.6mm

! L Varies with Focus

UCAMiIII Pin Outs
Pin Symbol /O  Description

1 5V P Manh Vol tage Sup$4 Ny 9 &/OE& ainngpeu tB\OpTii M.
Asynchronouserial Transmit pin. Connect this pin to host controller Seria
2 TX @) Receive (Rx) signal. The host receivaa dfomuCAMiIII via this pin.
3.3V Logic
Asynchronous Serial Receive pin. Connect this pin to host controller Serig
3 RX I Transmit (Tx) signarhe host transmits commands to thCAMIII 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

© 2016 4D SYSTEMS Page5 of 24 www.4dsystems.com.au



4D SYSTEMS

uCAMIII

4. Pin Descriptions

5V pin 1 (uUCAMIII Supply Voltage Input):

Module supply voltage input pin. This pin must be
connected to a regulated supply voltage.

4.5V t09.0V DC rangenominal5.0V.

TX pin 2 (Serial Transmit):

Asynchronous Serial portTransmit pin, TX.
Connect this pin to host Serial Receive (Rx) signal.
The host receives data from the C AIMimbdule

via this pin.This pin outputs 3.3V logic.

RX pin3 (Serial Receive):

Asynchronous Serial port Receive pin, RX. Connect
this pin to hos Serial Transmit (Tx) signal. The host
transmits data to thau C AlIMVid this pin.This pin

is 3.3V Logic however is 5.0V tolerant.

GND pird (uCAMIII Ground):
Module ground pin. This pin must be connected to
ground.

RESin 5 (UCAMIII Rese}:

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

TheCAIMMhbhs a dedicated hardwar
can communicate with a host
Thi s i s t he mai n interface
communicate with the modul e
and receive back data. The p
AFubDupl ex 8 bitssdiatna atnrdan

reception through the TX a8
AData format: 8 bits, No Pe
AAut o dceteeRBiafuidc ra®9®9® from

baud w0 & obaud.

ASel ectable BoHBbBHP®dHtes up t
Thedz l-alhlas | ow voltage seria
whi ch can be directlty i nt er
cont rTahlel evrol tage | evels coul d
R 32 hrough an ext &r3rkal TTL
covarter totbnREBRace stich as
the ondCon the
Pl eaestee that while the baud
3686400 bps, not al |l RS2 32
adaptors/ cables can go this
your hardware can handl e t he
use.

Pl ease refer to sections 5.

informati on.

5.1. Single Byte iming

A single byte serial trans mi

start-bibtig ,0f8 data foll owed b
The start bit is al ways 0, W
1. The LSB (Least Signi fican
first following T hsesheswsara b
single byte transmission tim

L Single Byte N

‘Q @ = @ @3z @ @ @ )

1 - - A R B o

=t [=] — MW sy N T

E | | | | | g
CAIdzNBE oodmY {Ay3IES .283GS ¢AYA

5.2. Command Sequence Timing

A single command
byte serial
shows an
command.

consists of
transmi ssions. T
example O6D008BHB) SYNC

© 2016 4D SYSTEMS
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4D SYSTEMS uCAMIlI
Svnc G d and the camer a, the camer a
yne Fomman t unt i | it has beenl fi dslleeefpo
_y M1 Ooh O ooh oon o ti meout i s not required,
HWTH H W { { W functy ocvan ithe disabled by
: N | | w command, and setting it to
Single Byte
CA3IdzNB odHY { . b/ [/ 2YYFYR ¢AYAYy3I 5Al3INIY

Please refer to section ¥.for more information
regarding synchronising theCAMIII.

5.3. Auto-Baud Detect

The nodule can autedetect the baud rate of the
incoming command. The host should make
connection with one of the following baud rates:

A 9600 bps

A 14400 bps

A 56000 bps

A 57600 bps

A 115200 bps

A 9216pG

The modul e wildl keep
either autobaudedt iolr
power, col lg. reset
b2¥%h e braautde can be set
baud rated

functi on. Refer to

5.4, Setting the Baud Rates

6. uCAMIII Power Supply

The uCAMII can be powered a number of ways,
using a DC power supply from5¥ to 9V, where
the typical voltage recommended is 5V.

Some power supplies have awsl rise time, so if
you are powering the uCAMI 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 timeunder

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

u s iutilize the Herdware aeset pi ob theuuCAMII dot e
tmla & (esettlietnCAB Ik &fter powering it up, giving your

power supply a chance to settle, and also then
having the uCAMII in a known state before you

hstarg qeramunicatingawith ity h e
det erBmiunde dd eltye ct h e
Sect i olaking adyantage of the RESET pin will also enable

Aut o

your  project/product/application to  have
supervisorycontrol over the uCAMII, in the rare
case it becomes unresponsive, and provides your

host controller with the means to resume
You <ctanBaed rates usi n gopegpswithgusanyextgraalingrvention.
commandefer to t®&GeS5table in section
b2{iB&ud rate chatfqudd” hreelscet unt i |
command i s sent or Power cycle occurs. So, you
can synchroni se -dett eahy Batidt he Auto
rat e.
5.5. Sleep mode
After the camera has been idle for 15 seconds
(defaul te)pters sleep (low power) mo d e . To
wake up the camera in this state it is necessary t
send ‘Syfnecommahd. t he camer a i s
required to stay awake, it i s recommended to
peri oeinds&hango mmand, such as every
10 seconds, camepaeygeilitigthe sl eep
no ot her commands . lafr e being sent
communi cations are occurring between the Host

© 2016 4D SYSTEMS
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4D SYSTEMS uCAMIII

7. Command Se

Command ID Number Parameterl Parameter2 Parameter3 Parameter4
I NI TI AAO1h 00h l mage Reg KeW Resel JPEG Reso
|l mage on
GET PI AAO4h| Picture 00h 00h 00h
SNAPSH AAOS5h| Snapsho| Skip (FraweB i p KmMHaméd 00h
SE;IEQ AAOG6h 08h Packadd ovi 4 Packag@EHiSg z 00h
Set Bal AAO7h 1sDi vi d 2Di vider 00h 00h
RESET AAO8h| Reset 00h 00h X Xh*
DATA AAOAhD Data T Lengt h By Lengt h By, Lengt h By,
SYNC AAODh 00h 00h 00h 00h
ACK AAOEh| Command ACK Count 0OO0OHalckage OOHhalckage
NAK AAOFh 00h NAK Count Error Nu n 00h
LI GHT AA13h| Frequen 00h 00h 00h
CONTRA .
BRI GHTN AA14h C?’;t;\l‘zf Br'Ngohrt;]‘:”éelsfs Exposdre2q 00h
EXPOSU
SLEEP AA15h| Ti meoi§5 00h 00h 00h
* | f the parameter is OxFF, the command is a
i mmedi atel y.
7.1. INITIAL (AAO1h)
The host i ssues this commahoage .EoAfftadgrurree deiiev iinma gteh |
the modul e wildl send out an ACK command toat NAKhost
command wi || be sent out.

7.1.1.Image Format

TheCAIME &n sdepipfofriemaegpe fBesr mMat $ ow:

8bit Gray &bciatl e o(rR 03h
lbit Col GuYCKHRAW, O0B8
l1ébit Colour (RAW, 06h
JPEG 07h

7.1.2.RAW Resolution

TheuCAMiIII can support 4 different image resolutions when in RAW mode:

80 x 60 01h
160 x 120 03h
128 x 128 09h
128 x 96 0Bh

7.1.3.JPEG Resolution

TheCAMEmMbedded JPEG Code can support only multiples o

suppfoorltl owi ng i mage si zes. I't is different from the R/
160 x 128 03h
320 x 240 05h
640 x 480 07h

© 2016 4D SYSTEMS Page8 of 24 www.4dsystems.com.au



4D SYSTEMS uCAMIII

7.2.GET PICTURE (AA04h)

The host issues this command to request a picture fromuGaMiIll.

7.2.1.Picture Type

SnapshoMoBiecturO0l1lh
RAWiI c Mode 02h
JPEG MModteur e 05h

7.3. SNAPSHOT (AAO05h)

The CAIMwIi | I hold a singl ea firmmiet of b wsftfi dr s gfc tcktm ase d cdeait v
snapshot can then be retrieved from the buffer multip

7.3.1.Snapshot Type

Compreéescadire (.00h
Uncompressed PiO1lh

7.3.2.Skip Frame Counter

The number of dropped frames ¢ a@Kebeep sd etfhiferr etudbreefnotr e
captures the next frame, and so on.

7.4. ET PACKAGE SIZE (AA06h)

The host issues this command to change the size of th
JPEG i mage wW@Albt f rtolme tthest . This command should be i s
GET PI CTURE co@Alinlds to the

b26iSThe size of tfhoer Idaisftf epraecnka gJeP EvGariimeasye si zes.

7.4.1.Package Size

The default size is 64 bytes and the maximum size is
byte 0 byte N
iD Data Size Image Data Verify Code

(2 bytes) (2 bytes) (Package Size - 6 bytes) (2 bytes)

Package Size —=>

L5P&ckage | Do nfeotraratns ifnraogne
5F4F $iAdé& of i mage data in the package
+SNRATIHEr/r20RS detection code, efqgutahles whoo Iteh ep d dokmee ee bdyet tga

code field. Theodhsghetwapgteeondb.thise. verif-2]xrpde = 1o
b2 MY

Once the host recei vesCAIMié t hemadel| sowendr emmpglhe equa
cal cul ate the number of packages that will be recei v

only apply for compressed JPEG i mages. A
bdzYONJ 2 F LJ O11F3Sa I L&etodS aAal S k o6t O3S aial s

b2 HY

As the transmission of an uncompressed (RAW) i mage d
to set the package size for an wuncompresisleld benagent
continuously wuntil completion.

© 2016 4D SYSTEMS Page9 of 24 www.4dsystems.com.au




4D SYSTEMS uCAMIII

7.5. SETBAUD RATE (AAQ7h)

The host can set the Blwa trhad etsa hilsa nlge It hw sa < oanmpauwidd e .

.5.1.Baud Rates

|

. dzR wl|MBEAGARIHWHBADARS
2400 31 (0x1[47 (0x2
4800 31 (0x1[23 (0x1
9600 31 (0x1[11 (0x0
19200 31 (0x1|5
38400 31 (0x1]2
57600 31 (0x1|1
115200 [31 (0x1/0
153600 |7 2
230400 |7 1
460800 |7 0
921600 |1 1
12288002 0
1843200]1 0
3686400[0 0

b2(3%6Y86400sbaod achievable using ttdeed4dDoptbgrssBi ng 8
used. To utilise this hyioguhr sspeereidaclh apuolratn/ddteev,.itchel e abaudh

7.6.RESET (AA08h)

The hostbyasnofrtem@XMby i ssui ng Itfhitsh ec ocnonmamsd .ar e not res
however, this wild.l l'i kely not work, and wil!/ require
Pin 5 of the 5 way header.

|

.6.1. Reset Type

0O0h Reset s
01lh Resets

whcCIAMivg YV §t embodheand reset all

t he
the state machines only.

7.7.DATA (AAOAh)

TheCAM s§sues this command to inform the host the type
transmitting to the host.

7.7.1.Data Type

Snapshot PictutO1lh
RAWiIi cture 02h
JPEG Picture 05h

7.7.2.Length

These three bytes represent the Il ength of data of the

|

.8.SYNC (AAODh)

The host i ssues this command tmumbkbdbeareocoernegetdi amtel
command. Refer to Section 5.2 for more detail s.

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



4D SYSTEMS uCAMIII

7.9. ACK (AAOEh)

This command indicates the success of the | ast oper
command must be sent out exaapi swhenthésticogmdadat oTh
package with the desired package | DCAIMItleTrh er ehcoesitv i snhgo t
send this command with package I D FOFOh after receivi

b2itShye “cbemdrisshé Il d be 00h when request is for image

|

.9.1.Command ID
The command with that | D

s acknowledged by this c¢comn

|

.9.2. ACK Counter
For debug only.

|

.9.3.Package ID
For acknowl edging t he DATA commandgsttehde s p aletdweog eb ylt e
acknowlogdchgegirngommands, dert®dDdo.t wo bytes are

7.10.NAK (AAOFh)

This command indicates corrupted transmission or unsu

.10.1.NAK Counter
For debug only

||

.10.2.Error Number

Picture TypeO1lh Parameter Error O0Bh
Picture Up $02h Send Register Ti O0Ch
Picture Scal03h Command | D Error ODh
Unexpected FO0O4h Picture Not ReadOFh
Send PictureO5h Transfer Package 10h
Unexpected (06h Set Transfer Pac11l1h
SRAM JPEG TyO07h Command Header EFOAD
SRAM JPEG Si08h Command Length EF1h
Picture Forr09h Send Picture Err F5h
Picture SizeOAh Send Command Err FFh

7.11.LIGHT (AA13h)
The host issues this command to cha@GA®I It he | ight fregqg

7.11.1.Light Frequency Type

50Hz 00h
60Hz 01h

© 2016 4D SYSTEMS Pagellof 24 www.4dsystems.com.au



4D SYSTEMS uCAMIII

7.12.CONTRAST / BRIGHTNESS / EXPOSURE (AA14h)

The host issues this command to change the Contrast, White Balandexaodure, based on the 3
parameters with this command.

7.12.1.CONTRAST

Mi n 00h
Low 01h
Nor mal (deO2h
Hi gh 03h
Ma x 04h

7.12.2. BRIGHTNESS

Mi n 00h
Low 01h
Nor mal (deO2h
Hi gh 03h
Ma x 04h

7.12.3.EXPOSURE

-2 00h
-1 01h
0O (defaulto2h
+1 03h
+2 04h

7.13.SLEEP (AA15h)

This command adjusts the sleep timeout of the uGIMrom the default of 15 seconds, from disabled (0) to
255 seconds, using the commands 00h to FF258)

© 2016 4D SYSTEMS Page 12 of 24 www.4dsystems.com.au




4D SYSTEMS uCAMIII

8. Command Protocol

This section outlines command usage anChhMnbatud ®@ol tr an
ACK and NAK responses are typical as replies from the
al so possible if t hRl ecaasnee rrae fhears tgoo nSe cttoi osnl e6e.p9. and 6.

8.1. Synchronisinghe uCAMII|

Send the SYNC command wuntil w&AM(lws inagl |Ityh ea nA CAKC Kc oamma
received after sending the SYNC command-up5 times). Th
SYNC s )
(AA 0D 00 00 00 00)
SYNC N
(AA 0D 00 00 00 00) .
>Max. 60 times
SYNC S
(AA 0D 00 00 00 00) >/
_ ACK
S (AA OE 0D xx 00 00)
SYNC
N (AA 0D 00 00 00 00)
ACK S
(AA OE 0D xx 00 00) -

b2 MY

The host should send the SYNC command oaead bgYNGe c
commands baw&AIMhrbodnu Itehhe Someti mes up to 25 to 60 SYNC
the modul e Iwi lils rseusgpgoensdt.ed t hat you start with a 5ms
for each additteiromealcern etimyy. t he yeswpdrmseéd,het A& Khecoastmmama
the synchronisation process.

b 2 B

After synchronising and estallCiABMh] amlgl a® copnmom d s abie d o e
capturing theCAMMéedsmapgpes Theme to allow its AGC and
the received i mage | uminance maybe too high or too | o
b 2 0%

The SYNC command is used to wake the camera up from
camerwake by periodical lPerseddicagl yhesendbmgpanodmmands
commands have been sent. I f communications are occur
wi || stay awake. Whephdeheetyetst amperf@r willsl seg@omnass| eep

with the SYMNC csolnmeneapn dt.i meout can be adjusted using th
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8.2. INITIAL, GET PICTURE, SNAPSHOT, SET PACKAGE SIZE, RESET Commands

When an | NI TI AL, GET PICTBREpr SREBEHOTOMEGETIdPAGKAGH t !
camera wil|l simply reply with an ACK if successful.
i nformation.

8.2.1. Example:Sending commands

INITIAL,
GET PICTURE,
SNAPSHOT,
SET PACKAGE SIZf
RESET

Vv

N

ACK
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8.3. Taking SNAPSHOT Pictures

Make sure a connectiol 2 sCcersrt acutlGiiMh ttlle FfohestugiSegtti e
communi cati ons.

INITIAL
JPEG, VGA >
(AA 01 00 07 07 07
' ACK
N (AA OE 01 xx 00 00
SET PACKAGE Sl
512 Bytes >
(AA 06 08 00 02 00
< ACK
(AA OE 06 xx 00 00
SNAPSHOT
Compressed pictur >
(AA 0500000000
< ACK
N (AA OE 05 xx 00 00
GET PICTURE
Snapshot picture >
(AA 04 01 000000
< ACK
(AA OE 04 xx 00 00
DATA
< Snapshot picture
ACK (AA OA 01 ~~ ~~ ~~)
Package ID: 0000h >
(AA OE 00 00 00 00
Image Data Packag
512 bytes, ID: 0001K

ACK
Package ID: 0001h
(AA OE 00 00 01 00

Vv

Image Data Packag
512 bytes, ID: 0002}

Last Image Data
Package

N

ACK
Package I0FOFOh
(AA OE 00 00 FO FQ

Vv

b2GSY
X X : Don't care

~~ |l mage wiCAMI teturned by

© 2016 4D SYSTEMS Page 15 of 24 www.4dsystems.com.au




4D SYSTEMS uCAMIII

INITIAL
RAW, VGA
(AA 010006 03 zz)
P ACK
= (AA OE 01 xx 00 00)
SNAPSHOT
Uncompressed pictur >
(AA 05 01 00 00 00)
P ACK
o (AA OE 05 xx 00 00)
GET PICTURE
Snapshot picture >
(AA 04 01 00 00 00)
ACK
= (AA OE 04 xx 00 00)
DATA
shapshot picture
(AAOA 0L ~~~~~~)
P Image Data
N complete picture
ACK

(AA OE 0A xx 01 00)

b2iGSY
X X : Don't care
zz2 . 01, 03, 05 or 07. Don't care in RAW mode

~~ : I mage wiCAM teturned by
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8.4. JPEG Pictures (Video)

Make sure a connection is estahilCAMhelDefforastugiSergtti Da
communi cati ons.

INITIAL
JPEG, VGA
(AA 01 00 07 yy 05)
ACK
(AA OE 01 xx 00 00)
SET PACKAGEE
512 Bytes >
(AA 06 08 00 02 00)
ACK
~ (AA OE 06 xx 00 00)
GET PICTURE
JPEG picture > \
(AA 04 05 00 00 00)
P ACK
(AA OE 04 xx 00 00)
DATA
< JPEG picture
(AA OA 05 ~~ ~~ ~~)
ACK
Package ID: 0000h S
(AA OE 00 00 00 00)
P Image Data Package 1 FRAME
N 512 bytes, ID: 0000h
ACK
Package ID: 0001h >
(AA OE 00 001 00)
P Image Data Package
N 512 bytes, ID: 0001h
Y
Y Last Image Data
Package
ACK
Package ID: FOFOh > /
(AA OE 00 00 FO FO)
b2GSY
XX Don't care
yy 01 or 03. Don't care in JPEG mode

~~l mage sizeuGQGAMIUrned by
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INITIAL
RAW, VGA >
(AA 010006 01 zz2)
< ACK
o (AA OE 01 xx 00 00)
GET PICTURE
> Raw picture > \
(AA 04 02 00 00 00)
< ACK
(AA OE 04 xx 00 00)
DATA
< RAW picture > 1 FRAME
(AAOA 02 ~~ ~~ ~~)
P Image Data
Complete picture
ACK N /
(AA OE 0A xx 00 00)
b2GSY
XX Don't car e
zz 01, 03, 05 or O07. Don't care in RAW mode

~~ : I mage wiCAM teturned by
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9. LensIinformation

Lens T W

Model

View 56° 116°

Angle

F/No. 1.8 2.0

View

Depth From To From To From To

(meter)
o 0.3 0.28 0.33 0.26 0.36 0.28 0.32
8 3 0.5 0.44 0.59 0.39 0.69 0.44 0.57
g jgi 1 0.77 1.41 0.64 2.25 0.8 1.34
3 g 15 1.04 2.67 0.82 9 1.09 2.41
g E 2.5 1.44 9.29 1.05 Infinity 1.54 6.72
° %’ 3 1.6 24.43 1.71 12.18

5 2.03 Infinity 1.32 Infinity 2.22 Infinity

The lens used on theCAMIIl uses avi12 x 0.5mm pitchhread, or secalledSMount lens—common on

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

10. Troubleshooting

Q) Cannot connect to the camera, SYNC alviays

A) Issuing a hardware reset signal after power has been apmtealjldresolve this issu€lhis 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 cdrogreration. Power supplies with a rise time of
greater than about 50uS resulted in trouble to SYNC. After Reset, SYNC should be OK.

Q) Was connected to camera but now it won’t SYNC

Q)
A)

Q)
A)

Q)
A)

Q)
A)

Be sure you are doing the SYNC at the baud rate you were previously cahaectéeuCAMIII 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 restdtie camera with a power cycle or by issuing a hardware reset.

I am having

t r oudcAMIIl SYNC' i ng

Please refer to Sectiohl Note 1, and try ta SYNC procedure.

Cannot focus the camera on the target

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

wi th th

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

Camera no longer responding Serial Commands
TheuCAMIII will go to sleep after 15 secongdefault)of sitting idle. Sending the SYR@mmand will

e

wake the camera from sleep, and will enable normal ofieraonce againSleep timeout can be
adjusted using the SLEEP command.

Camera not responding to anything
In rare situations theifCAMIII may stop respondindresetting thelCAMIII using the Hardware Reset
pint, or by powering off and on again shouiglstore correct operation

© 2016 4D SYSTEMS
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11. Embedded Display Modules

The following display modules, are ideal for many embedded applications withGAd41l camera.Many
more display modules are available which are equally as compatible. Please refer to our website.

HOLEEDG6-G2 HOLEBL128-G2 pHLCD144-G2

LOLED-S6-G2

uLCD-144-Ge2

MOLEBL60-G2

Audio Level
Sec. Distance

Sec. Speed

-

HLCB32WPTU
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12. 4D Systems Workshop 4 IDE

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

of the 4D family of processors and modules. The IDE combines ttoe, Etthmpiler, Linker and Dowadder to
develop complete 4DGL application code for the relevant modules, and provides tools for modules which are
not programmed.

When using thaiCAMIII with Workshop 4, a test application a | | euCAMIIDE m ovill be available to
test the camera.

¥ 4D uCam-ll Demo - olEN|
— Init & Parms Exposure Control Snapshot SKio Frames Reset New Baud Rate Send byte Set Sleep timeout

Comport|COM4 ~ | | Color Type: Contrast: (5. Snapshot) m B ~ [~ Full Reset 57600 v m Send m Send
speed[57500 =] | 1UPEG || Nomat <] I JiSpecial Reset { | foTRare

Raw Resolution Brightness: Get Picture & Parms Hote tiesp l o Resst l

¢ l1 87128 ;] |Novm Al .ZJ (" Snapshot picture
28%128 A !
A Light Clear | Copy to Clipboard | [~ Minimal Loggi
2. Sync l Jpeg Resolution Exposure & Current JPEG Picture & S0hz o i | 0% i | SU
[640 % 480 ~] [o =] | | I VideoMode C 60hz Sync (A4 0D 00 00 00 00] <AA OE 0D GA 00 00 A4 0D 000000 00> A

Jpeg Pkg Size S)énced on altgmpt 1 ’
T ; ACK [44 0E 00 00 83 00
3. Init {4 5et) g =] O fetPictue i - Set Pkg size [A4 06 08 C8 00 00] <AA OF 0 OB 00 00>
%“5 4‘ 4, = Get Picture [A4 04 05 00 00 00] <AA OE 04 OC 00 00 A4 04 05 92 67
< 7 Wy ACK [44 OE 00 00 00 00]
y (Camera Data received)
¥ 7/ ACK [44 0E 00 00 01 00]
/ (Camera Data received)
ACK [A4 OE 00 00 02 00]
(Camera Data received)
ACK [44 OE 000003 00]
| (Camera Data received)
ACK [44 OE 00 00 04 00]
! (Camera D ata received)
| ACK [ OE 00 00 05 00]
| (Camera Data received)
ACK [44 0E 00 00 06 00]
[Camera D ata received)
ACK [44 0E 00 00 07 00]
(Camera Data received)
ACK [44 OE 00 00 08 00]
| (Camera Data received)
ACK [44 OE 00 00 09 00]
(Camera Data received)
- ACK [44 OE 00 00 04 00]
(Camera Data received)
q%. ACK [44 OE 00 00 0B 00]
(Camera Data received)
ACK [44 OE 00 00 OC 00]
(Camera D ata received)
ACK [44 0E 00 00 0D 00]
(Camera Data received)
ACK [44 OE 00 00 OE 00]
(Camera D ata received)
ACK [44 OE 00 00 OF 00
(Camera Data received)
ACK [44 0E 0000 10 00]
(Camera Data received)
ACK [44 0E 00 00 11 00]
(Camera Data received)
ACK [A4 OE 00 0012 00] b

-

The foll owi nghowage £ bun(nAdMttoa ttaheP@Wheoa weeting the mod
Wor kshops#édng the 4D. Programming Cabl e
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13. Specifications and Ratings

w9/ haa9b595 ht9w! ¢LbD /hb5L¢L

Supply Vol

[o}}

l nput Voltac¢cRX ,pin. 3V but 5V -- 3.3 5.0 \%
Startup del eTime reffjueredowe _
before SYNC can 800 ms
‘Firsttdehayo After SYNC, the
for the camera 1001 - 200C ms

t
first photo shou
(Page 13 Note 2)

he

Shutdteelray . Tl me gaefttpel_ecnbi sw __ 150 200 ms
i magwet pegi ns.

Operating Ar 30 -- +85 °C

Storage TempRH 95% max. -4 0 - +10°¢ °C

D[h![ /I'W'/¢9WL{¢L/{ .'{95 hb h t

Supply Current VCCGC.0% 75 90 mA
d ekpStandby -- 2 -- mA

Out put Vol tage [|ITX pin 2.4 3.3 -- Y,

ht ¢L/ V[ /1 !'w!/¢owL{¢L/ {

| mage Sensor 1/ €MOS, 300K pixels
Pi xel Si ze 5.6m %& /M.

Ef fective Pixel656 x 496

SNR 4 dBD 60 degree

Dynamic Range 5B 60degree
Whi te Bal ance Aut omati c

Exposur e Aut omatdi enanual bi asanmo died)ioevr s
Contrast Automatic, 4 manualarmd aseNmovnnt i
Brightness Automatic, 4 manualard aseNmonunini i
Lens vieWw3ngpaib@legre@egr ddlse,gr(e3esdi fferent | el
Focal Length 3.1mm

F/ No. 2.6

Lens Constructi2P2G

Di stortion 2.1%

Dar k Signal 25. 2mV/ sec

Sensitivity 2.93VWx.sec

The lens used on theCAMIIl uses avi12 x 0.5mm pitchthread, or secalledSMount lens—common on
CMOS cameras and security cameras. These are available from a range of suppliers and can be used with the
uCAMiIIL
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14. HARDWARE REVISION HISTORY

Revision Date  Description
Number
3.0 May 2016 | Changes over uCAM(HW Revisions prior to 3.0)

1 Addition of Hardware Reset ornvBay header pin.

1 Addition of 128KB of RAM on the camera to allow uGaMandle
more complex images rather than degrade picture quality.

1 Addition of new commands exposure, contrast and brightness cont
as well as adjustable sleep timeouts.

3.1 Sept 2016 | 1 Pullup Resistor on RX pin to prevent floating pin being mistaken ag

data.

Initial Public Release Revision

15. DATASHEET REVISION HISTORY

Revision Date  Description
Number
1.0 03/11/2016 | Initial Release

hwS59wLbD LbChwa! ¢Lhb

hNRSNJu/CARIEBhi ppe@degirele angle | ens)
t- O14BSBox with foam padding
b2(758Yegr e® @aengdr ee | ens esl da rtoéno prraedqvu edsetd.
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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 thiormation 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 cHeelkrrent 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 acknadledg

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 merchantabildy;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 uhafpypdication 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, lestgsa 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 Systms products are not fault tolerant nor designed, manufactured or intended for use or resale as on line
control equipment in hazardous environments requiring fafafe performance, such as in the operation of
nuclear facilities, aircraft navigation or cominication 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
physical or environment al d a ma gnd its (suppliergshecifiRalp disclafc t i v i t |
any expressed or implied warranty of fitness for High Risk Activities.

Use of 4D Systems’ products and devices in '"High Ris
buyer’'s ri sk, eatodefendyimdennifyyaad hold lgarméess 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

For TechniwoaM. 4spymdretms . com. au/ support/
For Sal essalSeusp@4odsty:st ems. com. au

Webswww. 4dsy £toenm a u

Copyright 4D Systems Pty. Ltd. 20R016.
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