VISION VV5404 Monolithic Sensor

CIF Format Digital Image Sensor

PRELIMINARY DATASHEET

\\\V

VISION

CHARACTERISTICS
» CIF Format

+ \ariable frame rate:
30/15/7.5/3.75 tps & 25/12.5/6.25/3.125 fps

« On-chip 8-bit A/D convertor
« Jd-wire digital videc bus

« Seriai control interface

+ Programmable exposura and gain values
= Automatic black level calibration
*  Low power

» Industry Standard 48 Pin LCC Package

GENERAL DESCRIPTION

VV5404 is a highly-integrated CMOS VLS! sensor
targetted to video-conferencing applications. In
addition to a 356 x 292 pixal image sensor array, it
includes on-chip circuitry to drive and sense the
array.

The output stage of the sensor contains a two stage
flash B-bit anaiogue-to-digital converter.

Device set-up is fully automatic via the CMOS
sensor's built in autgmatic black level calibration
algorithm.

The main features of the sensor's digital interface
are as follows:

1. Tri-stateable 4-wire cutput video databus for 8-
bit video data. Frame and line format informa-
tion I8 encoded within the videc output data
straam.

2. A serial interface for controlling the cperation of
the sensor.

3. Data qualification clock, QCK (Tri-stateable)
4. Frame synchronisation signal, FST (Tri-statea-
ble)
Exposure and gain values are programmed via the
bi-directional 2-wire serial interface.

TECHNICAL SPECIFICATION

Pixel Resclution 356 x 292 SNR 52 dB

Pixel Size 12.0 pm x 11.0 pm Supply Voltage 50V DC +/-5%

Array Size 4.272 mm x 3.212 mm Supply Current <73 mA

Exposure control 25000:1 Qperating 0°C - 40°C

Ternparature

Format CIF Range

Sensitivity 0.5 lux (with F21ens@301ps) | oo naiogy 0.8um 2-Level Mstal CMCS
Important:

1. VYV5404 does NOT have any form of automatic exposure contrel. This must be performed axtarnally.
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1. Introduction

VV5404 is a CIF format MOS image sensor moduie capable of outputing digital pixel data at frame rates of
upto 30 frames per second.

The 356 x 292 pixel CMOS image sensor has an on-chip 8-bit analogue 1o digital converter {(Figurg 1). The
sensors offers a very flexible digitai interface, the main components of which are listed below:

1. A tri-stateable 4-wire data bus (D([3:Q]) for sanding hoth video data and embedded timing references.

5. A data qualification clack, QCK, which can be programmable via the serial interface to behave in a
number of different ways (Tri-stateable).

5. A frame star signal, FST (Tri-stateable).

4. A serial interface (SDA,SCL) for controlling and setting up the device.

5. The ability to synchronise the cperation of multiple cameras - synchronisation input, SIN.

An B-bit pixel value is transmitted across the 4 wire tri-stateable databus as series pair of 4-bit nibbles, mast
significant nibble first. Along within the pixel data. codes representing the stan and and frames and the stant
and end of lines are embedded within the video data stream to allow synchronisation with video data the
carmera module is generating, Section 4. defines the format for the output video datastream.

CLKE —» | pracx IMAGE exosure |3 | SERML 1) 4 SDA
CLKO % | CALBRATION FORMAT REGISTENS
FACE « SCL
SIN  —»
- I
—» D[3:0]
OUTPUT
VERTICAL PHOTO DIODE rommar | | % 2&K
SHIFT — FST
recisteR | [ ARRAY
+— CEB
—— 8-bil A
‘LJ sDC
\ r SAMPLE & HOLD
ANALOG —
VOLTAGE 1 '
REFS. GAIN
HORIZONTAL, SHIFT
REGISTER E:> STAGE
~ =

Figure 1 : Block Diagram ot VV5404 Image Sensor

Te compiement the embedded control sequences a data qualification clock, QCK, and a frame stant signai
are also availabie, QCK can be set-up 1o either be:

1, Disabled

2. Free-running.

2. Qualify only the control sequences and the pixe! data.

4. Qualify the pixel data only
The is aiso the chaice of two different QCK frequencies where ong is twice the frequency of the other.
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1. Fast QCK: the falling edge of the clock gualifies the nibble data irrespective of whether it is the most or
the least signifcant nibble.
5 Sigw QCK: the rising edge of the clock gualifies the most significant nibbles while the falling edge of the
clock qualifies the least significant nibbles.
The FST can be enabled/disabled via the serial interface.
OEB tri-states all 4 databus lines, D[3:0], the qualification clock, QCK and the frame siart signal, FST.
The main way of interfacingto the V5404 sensor based an the abave signals is that the capture hardware
uses a free-running QCK supplied by the sensorto samgle the incoming video data stream. The embedded
control sequences are used 10 synchronise the frame ana line level timings. A crystal is used to generate the
clock for the sensaor.

The serial intertace provides complete control over how the sensor is setup and run. Exposure and gain
values are programmed via this interface. Section 5. defines the communications protecel and the register
map of all the locations which can be accessad via the serial interface.

L D[3:0]

I —>

| V5404 QCK__ g |  (capture
| Sensor FST - hardware)
| soA

l‘l SCL

Figure 2 : Interfacing Cptions

It is possible to control the sensor and receive video data via & connection between tha sensor and the
capture hardware. The various image readout and frame rate options are detailed in Sections 2 and 3,
respectively.
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2. Operating Modes

2 {1 Image Readout Options

The output image format is GIF (352 x 288 pixel array). An optional border 2 pixels deep on all 4 sides of the
array can be enabled (Figure 4). The resulting image size of 356 x 292 pixels is the defauit power up state
for this camera module. The border opticn is programmabie via the serial interface.

Border Image size (column X row) ]
| Disabled 952 x 288 T
L Enabled 456 x 202 Default ]

Table 1 : Image Format Selection.

Image readout is non-interigced raster scan.

2 2 Frame Rate Optlons

Two options: 30 fps or 26 fps (Assuming a 7.1 5909 MHz input cleck and the detault clock divder setting). 30
fps is the default option, the frame rate is programmable via the saral interface.

rFrame Rate (fps) | Frame Timing (Pixets x Lines) l{

\ 55 471 x 304 \ |
L 30 193 x 304 i default |
Table 2 : Frame Rate Selection

3. Exposure Control

The exposure time for & pixel and the gain of the input amglifier to the B-bit ADC are programmable via the
serial interface. The explanation below assumes that the gain and exposure values are updated together as
part of a 5 byte serial interface auto-increment sequence.

The exposure is divided into 2 components - coarse and fine. The coarse exposure value sets the number of
lines a pixel gxXposes for, while the fine exposure sets the number of additonal pixel clock cycles a pixel
integrates for. The sum of the two gives the overall exposure time for the pixel array.

20 fps mode: Exposure Time = 2 x (Coarse x 393 + Fine) x (CKI clock period)f
25 fps mode: Exposure Time = 2 x {Coarse x 471 + Fine) x (CK! clock period)
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-
30 fps mode 25 {ps mode J
Value Units
Min Max Min Max
Coarse Videg Lines 0 ap2 0 o2
Fing Pixel Clocks 0 as6 0 434

Tabie 3 : Coarse and Fine Exposure Ranges.

If an exposure value is toatled outwith the valid rangas listad in the above table the value is clipped to lie
within the above ranges.

Gain Code, G[2:0] Ampiifier Gain
0 0 0 1
v 0 1 2
0 1 1 4
| l Y 1 8 |

Tabile 4 : Main Gain Steps.

Exposure and gain values are re-timed within the sensor to ensure that a new set of values is oniy applied to
the sansor afray at the start of each frame. Bit 0 of the Status Register is set high when a new gxposure valua
is written via the serial interface but has not yet been applied t¢ the sensor aray.

There is a 1 frame latency between a new exposure value being applied to the sensor array and the resulis
of the new exposure value being readout. The same latency does not exist for the gain vaiue. To ensure that
the new exposure and gain values are aligned up correctly the sensar dalays the application of tha new gain
value by one frame relative to the appilcation of the new eXposure value,

To eliminate the possibility of the sensor array seeing only part of the new exposure and gain setting, if the
serial interface communications axtends over a frame boundary, the internal re-timing of exposure and gain
data is disabled while writing data to any location in the Exposure page of the seria! interface register map.
Thus it the 5 bytes of exposure and gain data is sent as an auto-increment sequence, it is not possible for
the sensor to consume only part of the new exposure and gain data.
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4. Digital Video Interface Format

4.1 General description

The video interface consists ot a unidirectional, tri-stateable ¢-wire databus. The nibble transmission i%
synchronised to the rising edge of the system clock (Figure 10).

1
\T:!eaduut Qrger Progressive Scan {Non-interiaced) J
Form of encoding Unitormly guartised, PCM, 8 bits per sample |
Correspondence betwesn video Intemally valid pixel data is clipped to ensure that 00y and FFy _];
signal levels and quantisation values do not occur when pixel data is being output on the data |
levals: bus. This gives 254 possible values for each pixel (1 - 254). The
video black level carresponds to code 16.

Table 5 : Video encoding parameters

Digital video data is & bits per sample, iransmitted as serial pairs of parallel 4-bit nibbles (most significant
nibble first) on 4 wires.

Multiplexed with the sampled pixef data I8 control information including both video timing references and
sSensor status/configuration data. Video timing reference information takes the form of field start characters.
line start characters, end of line characters and a line counter.

Where hexadecimal values are used they are indicated by a subscript H, such as FFy, other values are
decimal.

4.2 Embedded control data

To distinguish the controf data from the sampled video data all control data is encapsuiated in smbedded
control sequences. These are a minimum of & words leng and includes a combined escape/sync character.
1 control word (the ‘eammand byte’) and 2 words of supplementary data.

To minimise the susceptiblity of the ambedded control data to random bit errors redundant ceding techniques
have been used to allow single bit errors in the embedded control words to be corrected. However. more
serious corruption of control words or the corruption of escape/sync characters cannot be tolerated without
loss of sync ta the data stream. To ensure that a loss of sync is detected 8 simpie set of ruies has been
devisad. Tha four exceptions to the rules are outlined below:

1. Data containing a command word that has two bit errors.
2. Data containing two rend of ling' codes that are not separated by a 'start of iine’ code.
3. Data preceding an ‘end of frame’ code wetore a start of frame’ code has been received.
4. Data containing line that do not have sequential fine numbers {(excluding the ‘end of frame’ line).
If the capture hardware detects one of these viclations then it should abandon the current frame of video.

4.2.4 The combined escape and sync character

Each embedded control sequence hegins with a combined escape and sync character that is made up of
three words, The first two of these are FFy FFu- constituting two words that are illegal in normal data. The
naxt word is 00y - guaranteeing a clear signal transition that allows a capiure hardware {0 getermine the
position of the word boundaries in the serial stream of nibbles. Combined escape and sync characters are
always followad by & command word - making up the four word minimum ambedded control sequencea.

4.2.2 The command word
The word that follows the combined escape/sync characters defines the type of embedded control data.
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Threa of the 8 bits are used to carry the control information, four are ‘parity bits' that allow the capture
hardware 1o detect and corract 2 certain level of errors in the transmission of the command werds, the
remaining bit s always set to 1 1o ensure that the comand word never has the value 00y, The coding scheme
used allows the correction of singie bit errcrs {in the 8-bit sequence) and the detaction of 2 bit errors The
three data bits of the command word are interpreted as shown in Figure 3.

| Parity Checks
— Comment
P3 P2 P Po
X X X X Code word un-corrupted
X X X v P, corrupted, line code oK
X X v X P, corrupted, line code OK ]
’l_x v X X P, corrupted, line code OK —‘
[ X X 4 P, corrupted, line code OK J
v v X v Cy corrupted, invert sanse of Co |
v X v v G, cotrupted, invert sense of Cy _1
X v v v C, corrupted, invert sense of Cp L
All other codes 2.hit errer in code word. J

Table 6 : Detection of 1-bit and 2-bit errors in the Command Word

The even parity bits are based on the following refationships:
4 An even number of ones in the 4-bit sequence {Co, Cy. Co and Pg)-
5. An even number of ones in the 3-pit sequence {Cz, Cq, P1)-
3 An even numper of ones in the 3-bit sequence (Ca. Co. P2)-
4. An even number of ones in the 3-bit sequence (G4, Co. Pa)-
Table 6 shows how the parity bits maybe used to detect and correct 1-bit errors and detect 2-bit errors.

4.2.3 Supplementary Data

The last 2 bytes of the smbedded control sequence contains supplementary data. This nomally contains the
cufrent line number except if the line code is the end of line, the 2 bytes are padded out using null characters
{FFy). The 12 bit line number is packaged up by splitting it into twe B-bit values. Each 6-bit values is then
converied into an 8-bit value by adding a zero to the start and an odd word parity bit at the end.

4.3 Video timing reference and status/configuration data

The video sequance is made up of lines of data. Each field of data is constructed of the following data lines:
1. A start of frame line
o 2 of ‘black lines’ (used for black lgvel calibration)
3. 7 (9) of blank lines
4. 292 (288) active video lines
5. An end of frame line
6. 1(3) blank lines
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The numbers given in () are for when the border rows and columns are not output on the databus.

Each line of data starts with an embedded control sequence that identifies the line type (as outlined in Table
3). The control sequence 5 then followed by twe bytes that, except in the case of the end-of-frame line,
contain a coded ling number. The line number segquences starts with the stant-of-frame line at 00y and
increments one per line up untii the and-of-frame line. Each line is terminated with an end-of-ling embedded
control sequence. The iine start embedded sequences must be usad to recognise data lines as a number of
null bytes may be inserted betweer data lines.

4.3.1 Blanklines

In additicn to padding between data lines, actual blank data lines may appear in the the positions indicated
above. These iinas begin with start-of-blank-line embedded control sequences and are constructed
identically to active video lines except that they will cantain only blank bytes (07H}

4.3.2 Valid video line timing

All valid video data is contained on active video lines. The pixel data appears as a continuous stream of bytes
with'n the active lings. The pixel data may be separated from the line header and end-of-lina control
sequence by a number of ‘blank’ bytes (074}, e.9. whenthe border fines and pixels are disabied 07y is output
in place of pixels 0, 1, 354 and 355.

4.3.3 Start of frame line timing

The start of frame line which begins aach video fisld contains no video data but instead contains the contents
of all the serial interface registers. This information follows the start-cf-line header immediately and is
terminated by an end-of-line control segquence. To ensure that ne escape/sync characters appsar in the
sensor status/configuration information the code 07 is sutput after each serial interface value. Thus it takes
256 pixel clock periods (512 system clocks) to output all 128 of the serial interface registers. The remainder
of the 256 pixel periods of the vidao portion of the line Is padded out using 07, vaiues. The first two pixel
locations are also padded with 07, characters (Figure 6)

If & serial interface register location is unused then 07y, is cutput. The readout order of the registers is
independent of whether the pixe! readout order is shuffled or un-shuffled.

4.3.4 End of frame line timing

The end of frame line which begins each video fleld contains no video data. its sole purpose is to indicate
the end of a frame.

4.4 Reseting the Sensor Via the Serial Interface

Bit 2 of setup register 0 allows the VVE404 sensor to be reset to its power-on state via the serial interface.
Setting this “Soft Reset” bit causes all of the serial intarface registers inciuding the “Soft Reset” bit to be reset
to their default values. This "Soft Reset” leaves the sensor in low-power mode and thus an “Exit Low-Power
Mode” command (Section 4.4.2) must be issued via the serial interface befora the sensor will start to
generate video data (Figure 7).
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4.41 Power-Up/Down (Figure 8)

On power-up all of the databus lines will go high Immediately (Fy). and the device anters it low-power mode
(Section 4.4.2).

After the “Exit Low-Power Mode” command has been sent the sensor will output for one frarne, a continuous
streamn of alternating 9y and 6 values on B[3:0). By locking ontc the resulting 0101/1010 patterns appearing
an the data bus lings the capture hardware can determing the best sampling position for the nibble data. After
the tast 9y 64 pair has been output the databus returms to Fyy until the start of fifth frame after CKl has been
enabled when the first active frame output. After the capture hardware has determined the correct sampling
position for the data, it should then wait for the next start ot frame ling (SOF).

If the capture harcware detects 32 consecutive Oy values on the data bus, then the sensor has been
removed. The sensor clock, CKi, shouid be held low.

4.4.2 Low-Power Mode (Figure 8)

Under the control of the serial interface the sensor analogue circuitry can be powered down and then be
powered up. When the low-power bit is set via the serial interface, all the databus lines will go high at the
end of the end of frame line of the cusrent frame. At this point the analogue circults in the sensor will power
down. The system clock must ramain active for the duration of low power moda.

Only the analogue circuits are powered down, the values of the sertal intarface registers e.g. exposura and
gain are preserved.

The internal frame timing is reset to the start of a video frame on exiting low-powet mode.

In a similar manner 1o the pravicus section. the first frame after the serial comms contains a continucus
stream of alternating 9y and 6y to allow the capture hardware to re-confirn its sampling position, Then three
frames latter the first start of frame fine is generated.

4.4.3 Sleep Mode (Figure 9)

Sieep mode is similar to the low-power mode, except that analcgue circuilry remains powered. When the
sleep comand is received via the serial interface the pixel array will be put into reset and the data lines all will
go high at the end of the current frame, Again the system clock must remain active for the duration of sieep
mode.

When sleep mede is disabled, the CMOS sensor's frame timing is reset to the stant of a frame. During the
first frame after exiting from sleep moda the databus wili remain high, while the exposure value propogrates
through the pixel array. At the start of the second frame the first start of field line will be generated.

4.4.4 Application of the system clock during sensor low-power modes

For successfully entry and exit into and out of low power and ‘sleep’ modes the system clock, CLKI, must
remain active for the duration of these modas.

4.5 Qualification of Output Data

There are two distinct ways for qualifing the data nibbles appeatring of the output data bus

4.5.1 Using the Externai Clock signal applied to CKI

The data on the output data bus, changes an the rising edge of CKI. The delay between the capture hardware
supplying a rising clock edge and the data on the databus becoming valid, depends on the length of tha cable
beiween the sensor and the capture hardware. To allow the capture hardware to find the best sampling

position for the data nibbles, via the the serial interface the databus can be forced to output continuously 9y,
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611, Ipts i oo

4.5.2 Data Quallfication Clock, QCK

VY5404 provides a data qualification clock for the output bus There are two frequencias for the gualification
ciock: one runs at the nibble rate and the other at the pixel readout rate. The falling edge of the fast QCK
qualifies every nibbie irrespactive of whether it is most or least sighifcant nibble. For the slow QCK, the rising
edge quallfies the most significant nibbles in the output data stream and the {ailing edge qualifies the least
significant nibbles in the output data stream.
Thete are 4 modes of operation of QCK.

1. Disabled {Always low - (Default)

2. Free running - qualifies the whole of the output data stream.

3. Emmbedded control sequences, status data and pixel data.

4. Pixel Data Only.
The operating mode for QCK is set via the serial interface. The QCK output is tristated when QEB is high.in
one of the modes available via the serial intertace the slow version of QCK will appaar on the QCK pin while
the fast version of the same signal will appear on the FST pin.
In the case where the border rows and columns are disabied, there is simply ne qualification puise at that
paint in time i.e. when pixels 0.1, 354 and 355 ara nomally output.

The QGK pin can alsc be configurad to output the state of a serial interface register bit. This feature allows
the sensor to control externai devices, e.g. stepper motors, shutter mechanisms. The configuration details
for QCK can be found in sections 5.5.7 and 5.5.8 of this document.

4.5.3 Frame Start Signal, FST

There are 3 modes cf cperation for the FST pin programmabie via the serial interface:
1. Disabled {Aiways Low- Defautt).
2 Erame start signal. The FST signal occurs once frame, is high for 356 pixel periods (712 system clock
periods) and qualifies the data in the start of frama line.
3. Synchronisation Qutput Pulse -SNG - Refer %0 Section 7. on Synchronising multiple cameras.
The FST is tristated when OEB is high.
The FST pin can also be configured to cutput the state of a serial interface register bit. This feature allows
the sensor to control external devices, e.g. stepper motors, shutter mechanisms,
The configuration details for FST can be found in sections 5.5.7 and 5.5.8 of this document.
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rows and columns enabled in example} :

»

Frame Format (Border

2|8  l1Be _— . ol2 |sg

ks E o Black ankin k=] S D lack

2 5|E g EE Li : Linesg Image Deta 2 5 g5 EE ?,

c a S| & g =

LIJII n_:'..l mLt nes & Eﬁ_J ﬁ|_|_ nes
: ¥ 3 .
. Frame Poriod (304 Lines :

Line Number: ( ) '

FST !
A 1— —— 1
Start of Frame Line Format :
Line Period (393 Pixel Periods - 30 fps, 471 Pixel Periods - 25 fps}
[ . :
. 37 (115} Pixels \ I- 356 Pixsis lr
£ .
( EAV X X7 SAV X Status information I EAY )
! 33 (111} Pixels . 4 Pixels | !
| — | —— '
,FST : '. |
(i) Frame start pulse - gualifies status line information.
| : ' s
I:(ii',l Synchrenisation Cutput - SNO. ' ;
' —g_
. _ | : I

Figure 13 : FST Pin Waveforms.
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5. Serial Control Bus

5.1 General Description

writing configuration information to the video sensor and reading both sensor status and configuration
information back from the sensor is performed via the serial interface.

Gommunication using the serial bus centres around a number of registars intemal to the videa sensor. These
registers storg sensor status, set-up, exposure and system information. Most of the registers are read/write
allowing the receiving equipment to change their contents, Others (such as the chip id} &are read cnly.

The main features of the sarial interface include:.
« Variable length read/write messages.
+ |ndexed addressing of information source or destination within the sensor.
« Automatic update of the index after a read of write message.
+ Message abort with negative acknowledge from the master.
» Byte oriented messages.

The contents of all internal registers accessible via the serial control bus are encapsulated in each start-of-
fiold line - see Section 4.3.3.

52 Serial Communication Protocol

The capture hardware must perform the role of 2 communications master and the camera acts as either a
slave raceiver or fransmitter. The communication from host to camera takes the form of 8-bit data with a
maximum serial clock frequency of up to 100 kHz. Since the serial clock is generated by the host it
determines the data transfer rate. The bus address for the sensor In VY5404 is 204 and for the serial
E2PROM containing the defect map itis AQy. Data transfar protocol on the bus is shown below.

Acknowledge

Start condition

i

-

s e G 8 e

. MSB sB | |
| WA\
scL . LT
s Ny 45— 7 T8 | o
Address or data byte
Stop condition

Figure 14 : Serial Interface Data Transfer Protocoi

5.3 Data Format

information is packed in 8-bit packets (bytes) always followed by an acknowledge bit. The internal data is
produced by sampling sda at a rising edge of s¢/ The extarnal data must be stable during the high pericd of
scf The exceptions to this are sfart (S) or stop (P) conditions when saa falls or rises respectively, whila sc/fis
high.

A message contains at least two bytes preceded by a sfarfcondition and followed by either a stopor repeated
start, (Sr), tollowed by another message.

The first byte contains the device address byte which includes the data diraction read, (r), ~writs, (-w), bit.
The device address of VV5404 is fixed as 001 0,_000_{Isb]. The isb of the address byte indicates the
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direction of the message. if the isb is set high then the master will read data from the slave and if the Ish is
resat low then the master will write data to the slave, After the r,~wbit is sampled, the data direction cannct
be changed, unti the next address byte with a new 7, -whit is received.

The byte tollowing the address byte contains the address of the first data byte {(also referred to as the mdex).
The serial intertace can address up to 128, byte registers. If the msb of the second byte is set the automatic
increment feature of the address index is selected.

Sensor acknowledges valid address Acknowledge from slave

S | address{7:1] jaddress [0 A [INC| INDEX|E:0) A | DATA[T:0] A

no10000
AN v e .

Rpybit  Autoincrement
Index bit DATA[7:0] AlP

Figure 15 : Serial Interface Data Format

5.4 Message Interpretation

All serial interface communications with the sensor must begin with a sfarfcondition. 1f the startcondition is
followed by a valid address byte then further communications can take place, The sensor will acknowledge
the receipt of a valid address by driving the sos wire low. The state of the reag/~write bit (Isb of the address
byte) is stored and the next byte of data, sampled from saia, can be interpreied.

During & write sequenca the second byle received is an address index and is used to point to one cf the
intermal registers, The msbit of the following byte is the fncax auto increment flag. If this flag is set then the
garial interface will automatically increment the indax address by one location after each slave acknowledge.
The master can therefore send data bytes continuously to the slave unitl the slave fails to provide an
acknowledge cr the master terminates the write communication with a stop condition or sends a répeated
start. {Sr). [ the auto increment feature is used the master does nothave to send indsxes to accompany the
data bytes.

As data is received by the slave it is written bit by bit to a serial/paraliel register. After sach data byte has
been received by the slave, an acknowladge is gensratad, the data is then stored in the internai register
addressed by the current index.

During a read message, the current index is read out in the byte foilowing the device address byte. The next
byte read from the siave device are the contents of the register addressed by the current index. The contents
of this register are then parallel loaded into the serial/parallel register and clocked out of the device by sc/.
At the end of each byte, in both read and write message sequences, an acknowledge is issued by the
receiving device. Although VV5404 is always considered to ba a slave device, it acts as a transmitter when
the bus master requests a read from the sensor.

At the end of a sequence of incremental reads or writes, the terminai Index vaiue in the register will be one
greatsrihe last location read from or written to. A subsequent read will use this index tc begin retrieving data
from the internal registers.

A message can only be terminated by the bus master, either by issuing a stop condition, a repeated start
condition or by a negative acknowledge after reading a complete byte during a read operation.

Commercial In Confidence
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5.5 The Programmers Model

There are 128, 8-bit registers within the camera, accessible by the user via the sernal interface. Thay are
grouped according to function with each group occupying a 16-byte page of the location address space.
There are eight such groups, The primary categories are given beiow:

+ Status Registers (Read Oniy).

* Satup registers with bit significant functions.

» Exposure parameters that influence output image brightness.

= System functions and analogue test bit significant registers.
Any internal register that can be written to can also be read from, Thera are a number of read only registers
that contain device status information, {e.g. design revision details).
Names that end with H or L denote the maost or least significant part of the intemal registar. Note that unused
locations in the H byte are packed with 2eroes.
Vision sensors that include a 2-wire serial interface are designed with a common address space. i a register
parameter is unused in a design, but has pean allocated an address in the genreric design model, the location
is refarred to as reserved. If the user attempts to read from any of these reserved locations a default byte
will be read back. In VV5404 this data is the LSByte of the device status word, address 000_0000. A write
instruction to a reserved (but unused) location is llegal and would net be suceessful as the device would not
allocate an internal register to the data word contained in the instruction.
A detaziled description of each register follows. The address indexes are shown as binary numbers in brackets

[

Index Name Length | R/W | Default Comments
000_0000 | deviceH 8 RO | 0001 1001, | Chip identdication number
000_0007 | devicel. 8 RO | 0100 0000, | including revision ndicator
000_0010 | statusO 8 RO | 0000 1000,

g Q0G_0011 | line_countH 8 RO Current line countar MSB value
2 000_0100 | line_countl B RO Current fine counter LSB value
0o0_0101 | unused
0o0_011x | unused
000 _1xxx | unused
001_0000 | setup0 8 RAN | 000! 0001,
G01_0001 | setupl 8 AW | 1100 0001,
001_0010 | setup2 8 AW 3 Contains pixal counter raset
y valua used by external synch
.3 001 _0011 | reservad
o 001_0100 | setups 8 RAW 0 FST and QCK mode selects
001_0101 | setupS 8 RAW H FST and QCK mapping mode.
001_011x | unused
001 _1xxx | unused

Table 7 : Serial Interface Address Map.
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Index Name Length | RW | Default Comments
0100000 | fineH 8 RW 0 Fine exposure. |
010_0001 | fineL 8 AW |
010_0010 | coarseH 8 R/W 302 Coarse exposure |
g 010_0011 | coarsel a R/W !
a 010_0100 | gain 3 RW 0 ADC Pre-amp gain Setting {
& [510_0101 | clk_div Z | AW 0 Clock division |

010_0110 | unused
010_0111 | unused '
010_1xxx | unusaed :
111_0000 | beal_window 8 R/wW 0 |
111_0001 | bcald 8 RW 128 Black calibration TACO |
111_0010 | becalt 8 RW 128 Black calibration DACA [
111_0011 | unused i
111_0100 | tmsQ 8 R/W [ 0000 0000, | Test Mode Salect Register i
£ 1110101 | cr0 8 BAN 0000 G000, | Analogue Control Register 0 |
;"% 111_0110 | cri 8 RW | D000 0000, | Analogue Control Register 1 i
111_0111 | asC g RAW | 0100 0100, | ADC Setup Ragister !
111_1000 | at0 8 RAW | 0000 0000, | Analogue Test Register i
111_1001 | unused |
111_101x | unused !
111_11xx | unused !

5.5.1 Status0 [000_0010,]

Tabie 7 : Serial Interface Address Map.

Bit Function Default Comment _
O Exposure value update pending 0 Exposure sent but not yet consumed by the |
exposure controller i
1 Gain value update pending 0 Gain vaiue sant but not yet consumed by the !
exposure controlles ;
2 Clock divisor update pending 0 Clack divisor sent but not yet consumed by the ‘
exposure controller !
3 Black cal fait flag 0 If the biack calibration has failed this flag will be |
raised. It will stay active until the last ling of the ‘

next surccessfufblack calibration,
4 Cddiaven frame 1 The flag will toggle state on aitemate frames ]'
7:5 | Unused 000 !

Table 8 : Status0 [000_0010,]
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5.5.2 Line_count_H [000_0011,] & Line_count_L [000_0100,]

oter ' _

Registe Bits Function Default Comment
Index

000_0011, 7.0 | Current line count MSB - Displays currant line count

000_01005 | 7:0 | Current line count LS8 -

Table 9 : Current Line Counter Value,

5.5.3 Setup0 [001_0000,]

Bit i Function Default Comment
] Low Power Maode: 1 Powers down the sensor array. The ouput
OH/On databus goes to Fy. On power-up the sensor
anters low power mode.
1 Sleep Mode: 0 Puts the sensor amay into resat. The ouput
Of/On databus goss.to Fyy
2 Soft Reset 0 Seting this blt resets the sensor to its power-up
Off/Cn deflauts. This bit is also reset.
3 Frame Rate selact: 1
25fps or 30 fps
4 Tri-state output data bus o On power up the data output pads D[3:0] are
Outputs Enabled/Tristate enabled by default.
7:5 | unused

Table 10 : Setup0 [001_0000,]

5.5.4 Setupt [001_0001,]

Bit | Function Defauit Comment
1:0 ; Black calibration mode selection 10 Black calibration trigger selection. Default
setting bases decision on result of monitor
test. See table below
2 reserved
3 Enable immediate clock division 0 Allow manual change to clock division to be
update. Of/0n ' applied immediately
4 Enable immediate gain update. 0 Allow manuai change to gain to be applied
Qff/On immediately
5 Enable additionai black lines (lines 0 If enabted this bit will also enable the line
. 3-9) Oft/On immedizately follpwing the end of frama line
'i & Border rows and columns: 1 These extra pixeis/rows are used in colour
; Masked or Quiput processing

Table 11 : Setup1 [001_0001,]
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Black Cal Mode[1] | Black Cal Mode{0] Comment

0 0 No black calibration
0 1 Always trigger biack calibration
1 0 Black calibration ttiggered by a tailed

monitor test

Trigger biack cafibration ahly if the gain
setting changes

Table 12 : Black Calibration Mode

If the gain change trigger option has been selected then care shouid be taken when writing the new gain
valua ifthe immediate gain updata option has been selectad. It is strongly advised that the user should aof
write a new gain value between line 0 (the status line) and ling 9 (the last black calibration line). If the gain
valuas are written in a timed manner then no rastriction applies.

5.5.5 Setup2 [001_00105]

Bit Function Defauit Comment |
5.0 Pixel counter reset value H During synchrenisation the pixel counter can |
be reset to the known vaiue or offset by up to |

63 pck’s into the line count sequence. i

7.6 | Unused :

Table 13 : Setup2{001_0010,]
5.5.6 Setup4d [001_01005]

Bit Function Default Comment |
1.0 [ FST/QCK pin modas a Selaction of FST, QCK pin data |
3:2 | QCK modes g When to output QCK [
5:4 | reserved o raserved for LST medes in other sensors [
7:6 | FST modes o |

Table 14 : Setupd[001_0100,]

[ FST/QCK pin mode[1:0] FST pin QCK pin
0 0 F&T Slow QCK
0 1 FST Fast QCK
1 0 Fast QCK Slow QCK

Table 15 : FST/QCK Pin Selection

1

—— o —
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FST/QCK pin mode{1:0]

FST pin QCK pin

1 | 1

Invert of Fast QCK Fast QCK

Table 15 : FST/QCK Pln Selection

QCK mode[1:0]

QCK state

ort

Free Running

0
1
0
1

Valid during data and control pariod of Iihg

—t O

Valid only during data periad of line

Table 16 : QCK Modes

FST mode[1:0] FST state
0 0 Of
0 1 On - qualifies the status line
1 0 FST takes on the function of synchronisation
output (SNO}
1 1 Unafocated-

Tabie 17 : FST Modes
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5.5.7 Exposure Control Registers [010_0000,] - [010_1001,]

There is a sat of programmable registers which controls the sensitivity of the sansor. The registers are as
foilows:

1. Fine exposure.,

2. Coarse exposure time.

3. Gain.

4. Clock division.
The gain parameter dees not affect the integration periog rather it amplifies the video signal at the cutput
stage of the sensor core,
Note:The extemal exposure (cearse, fine, clock division or gain) values do not take effect immediately. Data
from the serial interface is read by the exposure algerithm at the start of a video frame. if the user reads an
exposure value via the serial interface then the vaiuve reported will be the data as yet ungconsumed by the
exposure algorithm, because the serial interfacea logic locaily stores all the data written to the sensor,
Between writing the exposure data and the point at which the data is consumed by the exposure logic, bit O
of the status ragister is set. The gain value is updated a frame [ater than the coarse, fine and ¢lock division
parameters, since the gain is applied directty at the video output stage and does not requira the long set up
time of the coarse and fine exposure and the clock division.
To eliminate the possibility of the sensor array seeing only part of the new exposure and gain setting, if the
serial interface communications axtends over a frame boundary, the internai re-timing of exposure and gain
data is disabled while writing data to any location in the Exposure page of the seriai interface register map.
Thus if the 5 bytes of expesure and gain data is sent as an auto-incrernent sequence, it is not possible for
the sensor to consume only part of the new exposure and gain data.
The range of some parameter values is limited and any value programmed out-with this ranga will be clipped
to the maximum allowad.

Register Bits Function Default Comment ;
Index |
016_0000, | 7:0 | Fine MSB exposure value 0 Maximum mode dependent: 360
010_0001; | 7:0 | Fine LSB exposure value (30fps) / 438 (25 fps}
016_0010, | 7.0 | Coarse MSB exposure value 302 Maximum: 302
010_0011, | 7:0 | Coarse LS8 exposure value
010_0100, | 2:0 | Gain value 0 000 : Gain =1
0C1: Gain=2
011: Gain=4
111: Gain=8
010_01Q1 5 1:0 | Clock divisor value Q 00 : Pixel ciock = CLKI! clock/2
01 : Pixel clock = CLKI clock/4
16 : Pixei clock = CLKI clock/8
11 : Pixei clock = CLK! clock/16

Table 18 : Exposure, Clock Rate and Gain Registers
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3.5.8 Black Caiibration Registers [111_0000,] - [111_0010,]

The sensor is equipped with an automatic function that continually monitors the cutput black levei and
calibrates if it has moved out of programmabie range. The user is advised to disable the automatic function
before attempting to write any of thase parameters.

Regi . .
Register Bits Function Default Comment
Index
11100005 | 30 | beal_window 0 Black Lavel Moniter/Calibration
Window Sizes
1M1_0001, | 7:0 | beald 128 DAC BO value
111_0010, 7:0 | beall 128 DAC B0 valug
Tabie 19 : Black Calibration Registers
Bit Function Default Comment
1:0 | beal_win 0 Black Calipration menitcr window size
2 Monitor window size set by senal 0 Allow the sefial interface to set the Black
interface communication Calibration monitor window size directly.
| Yes/Ne
3 Narrow Black Cal target window 0 By default tha target window size for the Black
Yas/No Calibration (cakbration phase) is sat to the
widest position
74 used 1] f

Table 20 : Black Level Monitor/Calbration Window Sizes [001_01 00,]
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5.6 Types of messages

This section gives guidelines on the basic operations to read data from and write data to the serial interface.

The serial interface supports variable length messages. A message may contain no data bytes, one data byte
or many data bytes. This data can be written to or read from cormmen or different locations within the sensor.
The range of instructions available are detailed below.

» Write nc data byte, onty sets the index for a subsequent read message.

» Single iocation muitiple data write or read for monitering (real time control}

» Multiple location, muiticle data read or write for fast information transters.
Examples of these operations are given below. A full description of the intema! registers is given in the
previous section. For all exampies the slave address used is 32,4 for writing and 33, for reading. The write
address includes tha read/write bit (the Isb} set to zare while this bit is set in the read address.

5.6.1 Single location, single data write.
When a randorn value is written to the senscr, the message will look like this:

Device
Stanrt address Ack Index Data Stop
\ v % v \ \
s| 32y A0l 32, |[A 85, |A|P]

Figure 16 : Single location, single write.

in this example, the #ingH exposure register (index = 324p) is set to 85,,. The r/w bit is set to 2ero for writing
and the /¢ bit {msbit of the index byte!) is sef o zero to disable automatic increment of the index after writing
the vaiue. The address index is preserved and may be used by a subsequent read. The write message is
terminated with a stop candition from the master.

5.6.2 Single location, single data read.
A read message always contains the index used to get the first byte.

Device
Start address Ack Index Data Stop
\ Y Y v \ \,
S 3340 A D 3249 A 8540 AP

Figure 17 : Single location, single read.

This example assumes that a write message has already taken place and the residual index value is 324

A value of 854, is read from the fine/ exposure register. Note that the read message s terminated with a

negative acknowledge (A) from the master: it is not guaranteed that the master will be able 1o issue a stop

condition at any othar time during a read message. This is because if the data sent by the slave is all zeros,
the sdz line cannot rise, which is pan of the stop condition.
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5.6.3 No data write followed by same location read.

When a location is to be read, but the vaiue of the stored index is not known, a write message with no data
byte must be written first, specifying the index. The read message then completes the message sequence.
To avoid relinquishing the serial to bus to another master a repeated starl condition is asserted between the
write and read messages. In this example, the ga/n value {index = 3644} is read as 1544

No data write ———  Readindexanddata
N

S| 32y (A0} 364y |A|Sr| 3359 |A|O| 3Bio [A| 154 [A]P
0

Figure 18 : No data write followed by same location read.

As mentioned in the previous example, the read message is terminated with a negatwa acknowiadge (A) from
the master.

5.6.4 Same location muitiple data write. |
It may be desirable to wiite a succession of data to a common location, This is useful when the status of a

bit,(e.g. requesting a new black calibration), must be toggled. e

The message sequence indexes safup? register. If bit 1 is togglad law hlgh low this will initiate a fresh black
calibration. This is achieved by writing three consecutive data bytes tothe sensor. There is no requirement
to re-send the register index before each data byte. .

Write setup? - Toggle "Force Black Cal.”.
’ 22010 ~— ~

5 3210 A|OD 1?1(} A 01,3 A 210 A 010 AP
. Turn off ABC
Figure 19 : Same location multipie data write.

5.6.5 Same [ocation multiple data read

When an exposure reiated value {(fingH, fnel, coarseH, coarse £, gain or cik_dh) is written, it takes effect
on the cutput at the beginning of the next video frarme, {remember that the application of the gainvalue is a
frame later than the other exposure parameters). To signal the consumption of the written value, a flag is set
when any of the exposure or gain registers are written and is reset at the start of the next frame. This flag
appears in stalusgregister and may be monitored by the bus master. Te speed up reading from this location,
the sensor will repeatedly transmit the cumrent value of the register, as long as the master acknowledges each
byte read.

In the next example, a fineH exposure value of 0 is 'written, the status register is addressed {no data byte)
and then constantly read until the master teminates the read message.
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Write finel with zero Address the statusC reg.

s ) A
S 3210 A0 3310 A 0 AlSr 3210 A 010 A
Read continuousty...
i y ht
Srl 331 Al Gig 1A 1 A 1 A i A
...untit flag reset
' '
s & o 1 A o |A|P

Figure 20 : Same location multiple data read.

5.6.6 Multiple location write

if the automatic increment bit is set.(msb of the index byte), then it is possible to write data bytes to
consecutive adjacent internal registers without having to send explicit indexes pricr to sending each data
byte. An autoincrement write to the biack calibration DAC registers with their defauit values is shown in the

following example.

Incremental write

Al A A

12815

12844

T34

Figure 21 : Muitiple location write.

5.6.7 Multiple location read

In the same manner, multiple locations can be read with a single read message. In this example the index is
written first, to ensure the exposure related registers ara addressed and then all six are read

No data write Incrementzl read
e ~ ™
S‘ 3210 Al 3210 AlSr 331(} Al 3210 A finet A
lncrementai read
e ™
final A | coarseH (A| coarsel |A gain |A} ch_div P

Figure 22 : Multiple location read.

Note that a stop condition is not required after the negative acknowledge from the master.
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5.7 Serial interface Timing

Parameter Symbol Min. Max. Unit
SCL ciock frequency fscl 0 100 kHz
Bus free time between a sfopand a tbut e - us
Slart
Hold time for a repeated starr thd;sta b - us
LOW period of SCL tiow - - us
HIGH period of SCL thigh b - us
Set-up time for a repeated start tsu;sta e - us
Data hold time tha:dat e - us
Data Set-up time tsu;dat - - ns
Rise time of SCL, SDA tr - e ns
Fall time of SCL, SDA tf - b ns
Set-up time for a stop tsu;sto o . us
Capacitive load of each bus line {SCL, Cb - - pF
SDA)
Table 21 : Serial Interface Timing Characteristics
slop  start start stop
SDA _/ [ x ”_ /—
thuf tlow tr hd;sta
o .- | -
SCL [ 1
- [ S -t [l
thd;sta thd;dat thigh  tsu:dat tsu;sta tsu;sto

all values referred to the minimum input level (high) = 3.5V, and maximum input level (low} = 1.5V

Figure 23 : Serlal Interface Timing Characteristics
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6. Clock Signal

VV5404 generates a system clock when a quartz crystal or ceramic resonator circuit is connectad to the CLKI
and CLKO pins. The device can alsc be driven directly from an external clock source driving CLK.

If CLK| is generated for the video sensor by the receiving device it must be active during serial interface
cournrmunications for at least 16 clock eycles befora the sarial comummications start bit and for at least 18
cycles after the seral comummunications stop bit,

The synchronisation input, SIN, synchronises the clock divider logic in addition to the main cleck generation
and the video timing control block.

a1 VV5404 Clock a1 YV5404

Souree
i — LK —‘ > CLKI
— CMOS
O ]|y cuos | <7

CLK CLK
CLOCK
Q_J !— CLKO -‘[>°‘" DIVISION - CLKO —Do— D‘I:\IEI?S::OKN -

R2
cz 32 32

R1=1MQ C1=C2=47pF
R2=5101 X1=1431818 MHz

Figure 24 : Camera Clock Sources

For greater flexibility the input frequency can be divided by 2, 4, 8 or 16 to select the pixel clock frequency.
The clock divisor sarial register selects the input clock frequency divisor.

The clock signal must be a square wave with a 50% (+/- 10%]) mark:space ratic. Table 22 specifies the
maximum and minimum pixe! clock frequencies for the module. Table 23 ang Table 23 specify the
relationship between the input clock, CLKI, and the pixel ¢clock frequency for the different settings of the
sensor's internai clock divider.

MHz
Minimum Pixel Rata 0.44744
Maximum Pixel Rate 3.57954

Table 22 : Maximum and Minimum Pixel Rates

This transtates into a maximuem input clock frequency of 7.15909 MHz if a clock divisor of 2 is used (the
default - Table 23}. Thus if a 14.31818 MHz crystal is used, only the 4, B and 16 clock divisors should be

used (Table 23).
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CLKI Clock Div Reg Pixel Frame rate (ips) |
(MHz2) Divisor | Frequency Comments
bit 1 bit 0 (MHz) 30fps | 251ps
7.159089 ) 0 2 3.57954 30.0 25.0 Defauit
7.15809 0 1 4 1.78977 15.0 12,5
7.15909 1 0 8 0.8948% 7.50 6.25
7.15809 1 1 16 0.44744 3.7% 3.125

Table 23 : Clock Divisors for an externally generated clock signal.

CLKI Clock Div Reg . Pixel Frame rate (fps)
Divisor | Frequency Comments
(MHZ) | it | bito (MHz) | 30fps | 25fps
14.31818 ¢ 0 2 7.15909 ' Not Valid
14.31818 0 1 4 3.57954 [ 30.0 25.0
14.31818 1 0 8 1.78977 . 15.0 12.5
14.31818 1 1 16 0.89489 [ 7.50 6.25
- Table 24 : Clock Divisors for a 14.31818 MHz Crystal.
7. General

7.1 Signal Levels

The signalling sense of the voltage appearing across the digital signai conductors follows standard CMOS
fevels as follows:

A signal line shall be at most 0.2 x Vidd for a binary 0.

A signal line shal! be at least 0.8 x Vdd for a binary 1.
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8. Pinout

8.1 Bonding Diagram

TR g = n = g n T E =
& 8 8 8 8 8 3 8 8 38 & b
> > F F F = = = > >
| = || = LJ = | = | = [ L J | o=
30 29 28 27 26 25 24 23 22 21 20 19
CLK! [ 31 180 scE
CLKO p 32 17 g OEB/SCI
QCK [7 33 16 § RESETBE
D[0] b 34 150 SIN
D{1] b 35 ' 14 ¢ ADCVDD
vDoD3 b 36 13 1 TorpRef
V853 O a7 12 ADCtop
D[2] p 28 110 ADCBot
D[3] b 39 10 g ADCVSS {*)
FST [ 40 9 vwss
SDA 141 80 AVO
SCL b 42 70 vwoD
43 44 45 46 47 48 1 2 3 4 5
jw| Im| 0 | Imi ml Im| | ] im| Im| [mi
o o~ n w w (]
8 2 3 E 8% g &8 8 8 B
> " o 4 9> & = & = Q ZF =
° g g % g < ¥ > =
e = < &
c —
=
[}
=

48 pin LCC

{*) - Paddle Connections
Die Size = (7.45230 + 0.220 mm) x { 6.2142 + 0.270 mm}
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8.2 Signal Names

Pin Name Type Description
POWER SUPPLIES
1 AVCC PWR | Core anzlogue powsr and reference supplies,
48 AGND GND | Core analogue ground and reference suppliss.
43 DVDD PWE | Core digital power.
44 DVES/Osub GND | Core digital ground.,
& AVDD PWR | Qutput stage power.
5 AVSS GND | Cutput stage ground.
7 vvDD PWR | Analogue output buffer power.
9 VWSS GND | Analogue output buffer ground.
14 ADCVDD PWR | ADC power.
10 ADCVSS GND | ADC ground.
19 VDD PWER | Digitai padring & logic power.
30 vDD2 PWR | Digital padring & logic power.
36 vDD3 PWR | Digital padring & logic power.
20 V381 GND | Digital padring & logic ground.
29 V832 GND | Digital padring & Togic ground.
37 V583 GND 1 Digitat padring & logic ground.

" ANALOGUE SIGNALS

45 VBLOOM QA Anti-blooming pixel reset voitage
48 VBLTW QA Bitline test white ievel reference
47 VBG ot} Intemally generated bandgap reference voltage 1.22V
2 VCM/ QA Comman-mode input for OSA and Intemaliy generated 2.5 V
VRBREF2VE reference voltage.

3 VRT 1A Pixel reset voltage

4 VCDSH 1A '

a AVO QA Analogue output

11 ADChot 1A Bettom voltage referance for ADC

12 ADCtop 1A Top voltage reference for ADC

13 F TopRef QA Internally generally top voltage reference for ADC
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Pin j Name Type Description
DIGITAL CONTROL SIGNALS

18 SCE (w28 Scan Tast Enable

15 SIN DL Frame timing reset (soft reset).

16 RESETE DT Systemn Raset. Active Low.

SERIAL INTERFACE
42 SCL T Serial bus clock (input only).
41 SDA BIT Sertal bus data {bidirectional, open drain).
DIGITAL VIDEO INTERFACE

39 D[3] QDT Tristateable 4-wire output data bus. D(3] is the most significant bit.

38 o2

35 | D[1]

34 Den '

33 QCK DT Tristateable data gualification clock.

40 FET ooT Tristateable Frame start signal.

17 QEB/SCI DL Digital output (iristate) enabie. i

(Also serves as scan test input when SCE fs high)
_SYSTEM CLOCKS

31 CLKI D Oscillétor input.

32 | CLKO OC | Osciltator output. i
Key
A Analogue Input D Digital Input
OA Analogue Qutput DT Digitai input with intermal pull-up
Bl Bidirectional D4 Digital input with internal puli-cown
eIt Bidirectionai with internal pull-up oD Digital Output .
Bl Bidirectional with internal pull-gown QDT Tristateable Digital Quiput

Commercial In Confidence

[FEpEIEY PR p—

A




VYV5404 Sensor

"
VISION

8. VV5404 Module Schematic Diagram
9.1 internal ADC

Fi_ Al g 3

VCC c:}—{::H::{I?
+12v dc 2af67 Ré
lcr RA
F2 ca cs| o6 c7
y
GNC ——— T E_L_‘ fﬂ fn
Oy
ca4 ,
T
30
V551
vS52
V553
DVSS . ADC[2]
AVSS {48 pin LCC)
AGND
VVSS
ADCVSS
O8] <<o— D[3]
izl = a5 | 2@ VV5404
D] <« o D7) ADChot
D[] <o T3 D[ol
VBLOOM ADClop
o 4 TopRef
VBLTW
c11 oo AVOD
vea QcK
ciz & FST
. VOM / VREF2VSE SCE
—.
RE c13 L OEB/SCI
3 JvRr RESETS
cts L c1a T SIN
4 Yvcosn o
31|  32l41|ap
CLKI >
50A —
8CL /> —

To E2PROM

—i

- =5
G120

-+ =
~-C17 o Cie
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9.2 Module Component List

Component Part No. / Provisionai Value Rating / Notes
1C1 VVL-404A VYVL camera chip (48 pin LCC)
Ic2 AT24C01A SOIC Surface Mount {8 pin)
IC3 EM1175/ADT75 SOIC Surface Mount (24 pin)
REG1 TBD -
c1.c2 0.2 uF
c3 10.0 pF 6V tant.
C4-C13,C18-C17, G189 0.1 pF
C14 0 (0.1 uFy* Populate only if A8 shorted.
C15 4.7 uF BV tant
c1g 10.0 pF 6Y tant
c20 4.7 ufF 6V tant
czat, C22 1.0 nF Prevents data breakthrough on the

Seriai Interface. Vary to acheive
optimum speed/noise tradeotf.

R1 ToB
R2 - RS 100
Re, RY 4.7 k{2
Ra * 33 (@)
F1
F2 :
F3
Connector TBD by Supglier

Table 25 : PCB Component List

Notes:

1. Use surface mount cermponents throughout.
All ceramic capacitors are type COG,
Keap nodes Supply and Ground pins low impedance and independent.
Kegep circuit components close to chip pins (especially de-coupling capacitors).
Experiment with supply ferrites and resistors to achieve best MNoise Rejection
EMC precautions will be raquired on D[3:0] if driving a long cable.

DU pw N
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Ordering Information

Part Number Package Blr-;:rplsh_
Specification
V5404 48 LCC {APEC) Standard

48 Pin LLCC (APEC) Package Outline

The optical arvay is cantred within the
package to a tolerance of +/- 0.2 mm

Tolerances on package dimensions +/-12%

All dimensions in millimetres

Viewed from below

VLSI VISION LIMITED

UK Headquarters USA Headquarters

Aviation Houss, 18805 Cox Avenue,

31 Pinkhilt, Suite 260,

Edinburgh, UK Saratoga,

EH12 7BF California 85070, USA
Tel: +44 (0)131 538 7111 Tel: +1408 374 5323
Fax: +44 {0)131 538 7140 Fax: +1 408 374 4722
Email: sales@wvl.co.uk Emall: sales @wvvl.co.uk

VLSI Vision agent o distributor YLE! Vision Lid. reserves the right to make changes to its products

and specifications at any time. information fumished by VISION is
believed 1o ba accurate, but no raspensibility is assumed by
VISION for the use of said information, nor any infringaments of
patents or of any ofhar third party rights which may resuit from said
use. No license is granted by implication or ctherwise under gny
patent or patent righis of any VISION group company.

© Copyright 1996, VLS! VISION
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