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Features

Low cost, integrated solution for USB PC camera applications

Built-in USB transceiver with selectable external USB transceiver interface
USB compliance current consumption in unconfigured, configured, suspen
modes

USB full speed signaling bit rate

USB high powered, bus powered device

Supports USB control and isochronous pipes

Supports 8 isochronous interface alternates of up to 7.5Mbps USB tra
256Kx16, 5V, EDO, CAS-BEFORE-RAS refresh, 60ns DRAM requirgd
Camera Interface: 16-bit YUV 4:2:2/RGB raw data formats (
4:0:0/RGB raw data formats (one channel only)

Supports clamping, down-scaling & filtering circuits for differe
(VGAJ/SIF/QSIF or CIF/SIF/QCIF/QSIF)

Supports proprietary real-time compression engine of up to 8:1 (10~15fps at VGA)
VGA resolution uncompressed still image with snapshot
Supports SCCB (Serial Camera Control Bus) master
mode)

Supports programmable LED control
Supports programmable switching power clock with~frequen

Is) or 8-bit Y

video formats

tion runhing at 100KHz (normal

of 24K/48K/96K/192KHz



2 Architecture

2.1 General Description

OV511" based on OV511, is a low cost and highly integrated solution for USB
applications. It remains OV511’s performance unchanged or is improved, whie
features were implemented. New features include built-in USB transceiver wi

programmable LED control, programmable switching power clock wit
24K/48K/96K/192KHz, etc.
OV511" is a USB PC camera controller that includes a proprietar ression engine
supporting real time image transfer through USB bus. A complete USB/camer stem consists
of OV511°, a 256Kx16 EDO DRAM, and a digital camera such as OV7
0OV6620 for CIF resolution.

Camera Interface generates different image formats by taking either 16-bit YUV 4:2:2/RGB raw
data or 8-bit Y 4:0:0/RGB raw data inputs. OmniCE is the proprietary compression engine. It not
only performs 10~15fps for VGA and 30fps for CIF, but also allows very fast decompression with
5’ bui e system, either SCCB
or Parallel IO bus can be chosen. The SCCB bus maste e dedicated pins “SIO-0" &
“S10-1", while the PIO shares with Y & UV buses/'S

quality, VGA resolution uncompressed still image
The functional blocks of OV511", as shown in the fg
DRAM Interface, OmniCE, UDC interface, ISO FIFO

e, consist of Camera Interface,
ontrol, SCCB and PIO.

Figure 1. Functional Block Diagram
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2.2 Functional Description

2.2.1 Camera Interface
OV511" digital video inputs are either 16-bit YUV 4:2:2/RGB raw data formats (two cha

formats can be compressed by OmniCE.

Table 1.  Capability of Camera Interface ﬂ

Channels Input Clamping | Down-Scaling | Filtering ompression
Formats iCE)
2, 16-bit (Y & UV) YUV 4:2:2 Available Available Availa,lzjfe/\/ Available
16-bit RGB raw Available Available Availdble ) Not available
1, 8-bit (Y only) Y 4:0:0 Available Available Available. | /] Available
8-bit RGB raw Available Available Not availahle Not available

If the camera input format is 16-bit YUV 4:2:2 mode, the output of the camera interface can be
configured as YUV 4:2:0 or 4:0:0, as well as YUV 4:2:2.
The maximum clamped image size is 1024 pixels wide and 4 Iine@eight in increment of 8,

depending on the camera input format. The actual ima is limited by the capability of
DRAM.
Table 2.  Maximum Pixel Count of one 256KX®M
Output Formats of Camera Interface [( Pixel Count
YUV 4:2:2 /) 256K
YUV 4:2:0 344K
Y 4:0:0 512K

The downscaling function sub-samples the %ge in both horizontal & vertical directions by
choosing scaling factor 1, 2, 4 or 8. No u ling feature is implemented.

The anti-aliasing filter decimates dowrnscaling images to get rid of alias and improve image
quality.

Figure 2. Camera Interface YUV ~452:2 - 16-bit Horizontal Timing Waveforms
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Figure 4. Camera Interface Vertical — Progressive Timing Waveforms
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2.2.2 DRAM Interface

DRAM interface generates DRAM addresses for Write and Read cycles based
image size and data format. External DRAM is partitioned according to the dz
4:2:2, 4:2:0 or 4:0:0.
DRAM interface also arbitrates the DRAM access between write regt
interface and read request from OmniCE. It also performs the flow ©Q
overflow and underflow conditions occurred.

OV511" supports 5V EDO, CAS-BEFORE-RAS refresh, 60ns DRAM.

the camera
o avoid image

Figure 5. Memory Map Q
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Figure 6. DRAM Interface Write Cycle/Timing Waveforms
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Figure 7. DRAM Interface Read Cycle Timing Waveform
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Figure 8. DRAM Interface Refresh Cycle Timing Wave
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Table 3. Parameters of DRAM Interface Timing
Symbol Parameter Min Max Unit
trase RAS_ pulse width [ NE 185 Y ns
tran Row address hold time / 18.5 Y ns
tcas CAS_ pulse width 18.5 Ya ns
trep RAS to CAS _delay time 39 44 ns
tasc Column address setup time___ 18.5 Ya ns
tean Column address hold time—__ 115 Y ns
tos Data-in setup time N\ 18.5 Y ns
ton Data-in hold time 115 Ya ns
trac Access time from RAS Ya 60 ns
teac Access time from CAS _ Ya 15 ns
toez Output buffer tumoff delayform OE ns
trec RAS_ prechargeto CAS_hold time 18.5 Y ns
[ CAS_ hold tinie-> 55.5 Y ns
tesr CAS_ sétlp-time 55.5 Y ns
trc Randg@m\ead-or write cycle time 185 Y ns
tras RAS-puilse width 111 Y ns
tre RAS sprecharge time 74 Y ns

2.2.3
Omnig a preprietary compression engine, constructed by the predictor, the quantizer, as well
as encode ong with look-up tables. The predictor predicts image pixels horizontally and

vertically. The“look-up table can be programmed by the software driver according to calculation
of probability.




The compression ratio of OmniCE varies from 4 to 8, depending on image complexity.
Parameters can be modified dynamically by the software driver to achieve the desired frame
rate. It can also be disabled and bypass uncompressed data.

Figure 9. Structure of OmniCE
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2.24 ISO FIFO

OV511" implements one isochronous endpoint for video data transfer. able alternates
include packet size of 0, 33, 129, 257, 385, 513, 769 & 961. The corresp ng ISO FIFO size
has to be set by the software driver right before the current alternate is set. The size of ISO FIFO
is configurable from 32 to 960 in increment of 32.

Moreover, in order to assist packet reordering in the host, a pagket nu r inserted at the end of
each packet can be turned on. An image frame starts with/the, SOF pdcket (Start Of an image
Frame), while ends with the EOF packet (End Of an i The packet number counts
up from 01 to 255 and back to 01. Only the SOF pas e pagket number 00.

SOF/EOF packets are indicated by the unique combinati i the 1% to the 8" byte are all
“0"s and the 9" byte contains a non-zero header. This header contains image information, such
as the operating mode, snapshot flag & even/odd fie hé/case of the EOF packet, the 10"
and 11™ bytes also contain the image width and heigh ation.

Figure 10. SOF/EOF Formats

0,33,129,257,385,513,769,961

Packet 11 Video data...... 1
SOFEOF [1]..] 9| 10~011 le available for EOF Packet number
Tag
8'0"s
SOF/EOF %@e r@der byte, the 9th EOF 10th, 11th bytes

%6 5/ 4/3[|2|1]0 Hor. width | Ver. width
-EOF

6 - compression enabled
5 - 422/420/400 modes
4 - 422/420/400 modes
3-1

2 - snapshot bottom on
1 - snapshot frame

0 - even/odd field



2.2.5 UDC interface

UDC interface performs hand-shaking protocols with USB Device Controller. Its function includes
isochronous transfer, responding vendor commands & descriptors, and generating read/write
cycles to internal registers.

2.2.6 System Control

Figure 11. Clock Scheme of OV511*
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48 % .
MHz 2 core logic : camera
usB
Device
Controller

There are three kinds of reset scheme suppdrted by OV511°. The Power-On Reset (pin
“RESETB”) and USB Reset command initializ¢ OV511" & camera circuits. The Camera Reset
(pin “RESET") toggles as soon as eith ower-On Reset or USB Reset is asserted. The
software reset allows individual functional” blocks to be reset without altering the register
contents. Software reset is necessa hanging camera formats, I1ISO packet size,
compression parameters, etc.

According to USB specification, a
power. It must first come up in a redu
System initialization function st

(> 100mA) function requires staged switching of
power state of less than one unit load, which is 100mA.
clocks as well as sets camera into power down mode

register bit “SNAP[OT (
latched, registers ¢f-the camera interface & camera itself are automatically modified to desired
formats as well. ) s,OV511" captures one single frame of image and sends to the host,
the software driv e internal snapshot signal for next snapshot operation by writing a
sequence 0-1-0 er bit “SNAP[1]” (register 52h).

i of more than 3 msec, OV511" goes into suspend mode and all clocks are
/EN”, while all internal registers are remained the same values. The system
he USB resume condition occurs.

Switching poweér clock pin “PWCK” is programmable by register bit “PWCK]J1:0]” (register 54h). It
can be programmed to frequencies of 24K/48K/96K/192KHz.

10



2.2.7 USB Device Controller

The camera system constructed by OV511" is defined as a “high-power, bus-powered” USB
device. It means that the camera system draws over one and a maximum of five unit loads from
the USB cable. Two endpoints are implemented for communication flows between
camera device and the USB host. Endpoint 0 is an In-Out type CONTROL endpoint w
pipe of Descriptors, Configurations and Vendor Commands (internal registers). End
In type Isochronous endpoint which is the pipe of video streams.

Figure 12. USB Communication Flow
Host

OVT software
driver

«— Buffers

Pipes
P Comm. Flows Q

USB Logic Device

Endpoint O Endpoin
Interface

The USB Descriptors are configured as one figuration, one interface and eight alternates.
The packet sizes of eight alternates are 0, 33, 129, 257, 385, 513, 769 & 961.

Build-in USB transceiver (pull-down) and external transceiver interface (pull-up) can be switched
by selecting pin “TXRSEL”". The camer em is defined as a full speed device and needs to
be terminated with the pull-up resistor onthe D% line.

2.2.8 SCCB (Serial Camera Contral B
The data rate of the SCCB bus mastek is programmable and the maximum data rate is 100K.

229 PIO

P10 is a parallel /O port for accessing external SRAM based devices. It has a standard memory

like interface that requires address, data and read/write control signals. These signals share the

same buses with the ¥X_and UV video channels. When PIO is enabled, Y channel becomes the

and output modes, and UV channel becomes address bus and
S is case, video data inputs will be interrupted. The pin assignment

of PIO control signa s following,

= UV [5:0] sk t

= UV [6] she

= UV [7]5ha

11



Figure 13. PIO Read Cycle Timing Waveforms
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Figure 14. PIO Write Cycle Timing Waveforms
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Table 4. Parameters of PIO Timing

Symbol Parameter Min Max Unit
Toe Output enable access time 15 Ya ns
Toez Output enable to z delay 15 Ya ns
Tre Register read cycle time Ya 100 ns
Tcsa Chip select access time 30 Ya RN
Tesx Chip select to data invalid time 15 Y TN
Thaa Address access time 30 Ya S
Tax Address data invalid time 15 Y \_ns
Twe Register write cycle time A 100 NS
Twe Write enable pulse width Y 50 ns.
Tas Write cycle address set up time Y 0 [ ns
Tan Write cycle address hold time Y 0 \ Jns
Tos Write cycle data set up time Ya 20 S
Ton Write cycle data hold time Ya 0 ns
2.2.10 Custom ID U
Custom ID is a specific 8-bit input port that can be pulled up/down to identi mpany names of

manufacturers. The Custom ID is checked by the software driver and may be requested directly
from OVT. If no Custom ID is applied, pull-down resistors are also required to avoid bus floating.
Pin “IDESL [1:0]" have to be set as “01”. Q

13




3 Pin Definition

Pin Assignments

3.1

Figure 15. 100-Pin PQFP Package
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3.2 Pin Descriptions
Table 5. Pin Descriptions

Items/Pin # Name I/O [Function

Camera Interface

99, 100, 3~8 Y[7:0] IT/OT [Camera Y data input /& Q
PIO data input/output A (N0

80~87 UVv[7:0] IT/OT |Camera UV data input
PIO address, read/write control output

89 PCLK IT [Camera pixel clock input ( ( \ j

93 HREF IT |Camera horizontal window reference input

92 VSYNC IT |Camera vertical sync. Input

95 FODD IT [Camera even/odd field flag input ( ( \ \

88 CCLK O |Camera clock output. Software programn\@\e\/

97 RESET O |Camera hardware reset output

98 PWDN O |Camera power switch control output

SCCB Interface

9% SI0-0 IS/OD |SCCB serial data. PuII-up/esistor (4.7K.Ohm) is required
Bi-directional

94 SIO-1 OD [SCCB serial €lock output.
Pull-up resistor (4.7K.0hm) is'r red

DRAM Interface

67~74, 57~64 DATA[15:0] IT/OT [DRAM 16-bit d(at@ \ Q 8
41 OEB O |DRAM OE_ %N 8
54 WEB O |DRAM wg{ /6utput 8
42~44, 47~52 ADDR([8:0] O |DRAM 76/(ﬁess output 8
38 CASB O [DRAMZAS_ output 8
53 RASB ) AM RAS_ output 8
USB Interface 00 )

35 XVER_DATA Ju USQgﬁfér;/ntial receiver data input (external transceiver)

26 DMNS \k‘l\ D-input (external transceiver)

37 DPLS I'f\ Q+ input (external transceiver)

36 TXENL (@) O\\tput enable for differential driver (external transceiver)

31 TXDMNS o @ZI formatted D- output (external transceiver)

32 TXDPLS O [NRZI formatted D+ output (external transceiver)

33 DM UI/O |D- input/output (internal transceiver)

34 DP UI/O |D+ input/output (internal transceiver)

Clock & Misc.

25 PE%RI\B\ IS |[Power-On Reset input. Low-active

29 C\L?:% OSCI [48MHz oscillator/crystal input

30 Q_KJSMZ OSCO|48MHz crystal output

23 M1 OSCI [27MHz oscillator/crystal input

24 CE}(_Z?MZ OSCO|27MHz crystal output

27 OSC_EN O |Power control for oscillator. 1 for power enabled

28 TXRSEL IS |Internal/external transceiver control. O for internal

11 SNAPB IS [Snapshot button input. Cleared by the software driver

9~10 IDSEL[1:0] IS |VID & PID select. 01 is required

77 SPWDN IS |Power down mode select. 1 is required

13, 16~22 CUSTOM_ID[7:0] | IS |[Custom ID inputs

15




Pin Descriptions (continued)

Items/Pin # Name I/O [Function mA
12 EN_OSC27 IS [27MHz clock input select. 1 for enabled

78 PWCK O |Switching power clock output

79 LEDCTL O [LED control

Power & Ground A~
1, 14, 39, 45, 55, 65 VDD | |Power /A (\
75,90

2, 15, 40, 46, 56, 66 VSS I |Ground

76, 91 ( K \ j

| : Input

IS : CMOS Schmitt Trigger Level Input

IT : TTL Level Input

(0] - Normal Output

OSCI : Oscillator Input

oD : Open Drain Output

oT : Tri-state Buffer Output

OSCco : Oscillator Output

ul/o : USB Transceiver Input / Output

16




4 Electrical Characteristics

Table 6.  DC Electrical Characteristics
Vpp = 5V * 5%, TA =0to 70°C
Symbol Parameter Condition Min Max\_ [\Unit
Vi High level input voltage 3.5 (CMOS) \%
~2.0(TTL)
Vi Low level input voltage 1.5 (CMOS \%
~0.8 (TTL
VT+ Schmitt trigger, positive-going threshold 4.0 (CMOS)
VT- Schmitt trigger, negative-going threshold 1.0 (CI\/(QSTV v
™ High level input current Vin = Voo -1Q \ ) ) 10 uA
m Low level input current Vin = Vss -10 10 uA
Von High level output voltage 24 \%
VoL Low level output voltage 0.4 \%
loz Tri-state output leakage current Vour = Vss or Vpp -}B> 10 uA
lop Quiescent supply current VN = Vss Or VDP/ 100 uA
CIN Input capacitance 4 pF
CouT Output capacitance 4 pF
Table 7. Absolute Maximum Ratings ((\ﬁ
Symbol Parameter Rating Unit
Vob DC supply voltage -0.3t0 7 \
Vin DC input voltage -0.3t0 Vpp + 0.3 \
In DC input current + 10 mA
Tste Storage temperature -40 to 125 °C
Table 8. Recommended Operatmg/ondvﬁ\ns
Symbol Pg;\ra Rating Unit
Voo DC supply volfage 5V 4.75t0 5.25 v
Ta Commercial temperature 0to 70 °C
Table 9. USB DC Electrical Chara \i§tics
Symbol Parameter / Condition Min Max Unit
lees Suspended device 10 uA
lo Hi-Z state data line leakage 0V<Vin<3.3V -10 10 uA
Vo Differential inpit Sensitivity > | (D+) — (D7) | 0.2 v
Veu Differential commen mode range 0.8 2.5 v
Vse Single endedl faceiver threshold 0.8 2.0 v
VoL Static gdtputiow’ R. 1.5kWto 3.6V 0.2 v
Vou Static‘Quitputhigh R. 1.5kWto GND 2.8 3.6 v
CIN Transceivercapacitance Pin to GND 20 pF
Table 10. /@i Speed Output Driver Electrical Characteristics
Symb Parameter Condition Min Max Unit
Tr L Rise time CL=50pF 4 20 ns
T Ralltime CL=50pF 4 20 ns
Tim [“Rise / Fall time matching (Tr/TH 90 110 %
Vers ‘Output signal crossover Voltage 1.3 2.0 v
Zary Driver output resistance Steady state drive 28 43 W
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5 Register Table (Vendor Commands)
51 CAMERA INTERFACE

Table 11. Camera Interface Register List K

Register Register R/W Function efault
Address Name alue

01 : delays YUV by one PCLK
10 : delays HREF by one PCLK
11 : delays YUV and HREF by one PCLK

10h DLYM[1:0] RW | Bit1~0 : Delay modes of video input signals U 00h
00 : no delay

11h PEMI[O] RW | Bit0: Edge modes of PCLK M 01h

0 : PCLK negative edge latches video data
1: PCLK positive edge latches video data

12h PXCNTI[6:0] RW Bit 6~0 : Clamped pixel number 27h
It defines the clamped pixel number of a horizontal line in
increment of 8 pixels. If the pixel.number from camera is larger

than this number, the spare pixelg will be dropped.
Clamped Pixel No. = (PXCNT # 1}

13h LNCNT[6:0] RW Bit 6~0 : Clamped line.numbet,/ 1Dh
It defines the clamped line number \in\ifcrement of 8 lines. If the
line number from came larger than this number, the spare
lines will be dropped.

Clamped Line No. = (LNCNT +3) *

14h PXDV[1:0] RW | Bit1~0 : Pixel divisor \/ 01h
It defines down sampling-frequency in the horizontal pixel direction.

00 : divided by 1
01 : divided by
10 : divided b;
11 : divided by’'8

15h LNDV[L:0] RW 01h

ided by 8

select

0: 8 bit data in Y channel (UV channel is ignored)

1: 16 bit data in both Y & UV channels. Uses this register bit
along with register bit M420 to select 422/420 formats.

16h M400[0] RW Bﬂ?}s (Y channel only) / 16 bit (Y & UV channels) data input 01h

O:evenlines(2,4,6,8, ...... )

17h LSTR[O RW Bit 0 : Reserved lines for downing sampling 00h
1:oddlines(1,3,5, 7, ...... )

18h M RW Bit 1 : YUV422/420 00h
Y ] 0:YUV 4:2:2

1:YUV 4:2.0

Bit 0 : Y channel low pass filter
0 : disabled

1: enabled

peration — a full set of camera interface registers are duplicated for hardware
ation. These registers replace the normal ones for taking snapshot frame so
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Camera Interface Register List (continued)

Register Register R/W Function Default
Address Name Value
19h SPDLY[7:0] RW Bit 7~0 : Captured frame for snapshot 00h
It defines which frame (one frame only) after snapshot function is
triggered will be captured.
00000000 : the first frame
10000001 ~ 11111111 : the 2™ ~ 128" frame f( K
1Ah SNPX[6:0] RW | Bit6~0 : Clamped pixel number for snapshot AU “4kh
1Bh SNLN[6:0] RW | Bit6~0: Clamped line number for snapshot IDh
1Ch SNPDJ[1:0] RW Bit 1~0 : Pixel divisor for snapshot \QOh
1Dh SNLD[1:0] RW | Bit 1~0 : Line divisor for snapshot [/ 01h
1Eh SN400[0] RW | Bit0: 8/16 bit data input for snapshot N ) 01h
1Fh SNALSTR[2] RW Bit 2 : Reserved lines for down sampling for snapshot 04h
SN420[1] Bit 1 : YUV422/420 for snapshot
SNYFIR[O] Bit 0 : Y channel low pass filter for snapshot
5.2 DRAM INTERFACE M
Table 12. DRAM Interface Register List
Register Register R/W Function Default
Address Name Q Value
20h ENFC[0] RW | BitO : Image flow control &W 01h
0 : disabled, doesn’ rantee/a complete’image frame
1: enabled, guarantg%mmplete i e frame
21h ARCP[0] RW Bit 0 : Auto read cycle predic 01lh
It predicts the number 0f readcyctes that will be inserted besides
write cycles.
0 : disabled, use register bit MR for manual setting
1: enabled
22h MRC[3:0] RW Bit 3~0 : Manual redd cycle insertion 01lh
It defines the n er of read cycles that will be inserted besides
write cycles.
Read cycles =MRC + 1
23h RFC[5:0] RW | Bit 5~0" Reffesh counter 1Ah
5.3 ISO FIFO
Table 13. 1SO FIFO Register List
Register Register R/W-] Function Default
Address Name Value
30h PKSZ[4:0] RW Bit 4~0< Packet size 08h
It defines the packet size of ISO FIFO which is available from
00000 (0 bytes) to 11110 (960 bytes). The packet size must match
with the current alternate setting.
Packet size = (32 * PKSZ) bytes
31lh NZPK[ @l Bit 3 : Zero packet inserted after EOF (image end of frame flag) 03h
ENP 0 : disabled
E 1: enabled

Bit 1 : Packet No. insertion

It inserts one extra byte at the end of each packet as the packet
number. It counts in sequence, but only the packet containing SOF
(image start of frame flag) uses “00".

0 : disabled

1: enabled

Bit 0 : Compressed data non-zero (01) insertion

It inserts “01” at the 7" byte of the packet if the 1 ~8" incoming
compressed data are all “00".

0: enabled

1 : disabled
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54 PIO

Table 14. PIO Register List

Register Register R/W Function Default
Address Name —Value
38h ENPIO[7] W Bit 7 : Parallel 10 operation
PIORWI[6] 0 : disabled
PADDI5:0] 1: enabled. UV channel changes to output mode for parallel | Q

operation. Register bits PADDI[5:0] output to pin UV[5:0]. UV[6
performs as OEB, while UV[7] performs as WEB. Y channeti

directional. The direction depends on read/write operatio,
The bus cycle is executed once only after USB host writf
register and ENPIO = 1. Write data has to be placed in reg
bits PDATA[7:0] before launching the PIO write cy: ead.d
is returned in register bits PDATA[7:0] after lau he RIO
read cycle.

Bit 6 : Read/write cycle for PIO operation

0: read cycle

1 : write cycle

Bit 5~0 : address port of PIO operation

3%h PDATA[7:0] RW Bit 7~0 : data port of PIO operation 00h
3Eh ENTP[3] W Bit 3 : BIST operation for OV511" 00h
TPS[2:0] 0 : disabled O
1: enabled

Bit 2~0 : BIST functians sele

P10 R/W sequence examples
Write cycles
1. Writes to data port (PDATA, register 39h)
2. Enables PIO (ENPIO, register 38h), sets up addr PADD, register 38h), & selects
write cycle (PIORW, register 38h)
3. Disables PIO (ENPIO, register 38h)
Read cycles
1. Enables PIO (ENPIO, register 3 ets up address (PADD, register 38h), & selects
read cycle (PIORW, register 3
2. Reads from data port (PDATA| registey 39h)

55 SCCB

Table 15. SCCB Register List

Register Register R/W ) Function Default
Address Name Value
40h TMOUT[2] R Bit 2 : Time out flag for SCCB operation. Sets when timer reaches 00h

NOACK]|1] the value set by register bits TMO[4:0].
IDLE[O, Bit 1 : No acknowledge on SCCB bus. It's valid when register bit
s IDLE is set.
Bit 0 : SCCB bus idle flag
40h W Bit 4 : Aborts SCCB bus cycle if SCCB slave doesn't response (no 00h
acknowledge)

Bit 2~1 : Types of SCCB read/write sequence

00 : 3 byte write cycle, in sequence of slave ID (SID), sub address
(SWA) & SCCB data (SI0-0)

01 : 2 byte write cycle, in sequence of slave ID (SID) & sub
address (SMA)

1x : 2 byte read cycle, in sequence of slave ID (SRA) & SCCB
data (SIO-0)

Bit 0 : Launches a new SCCB bus cycle if set

SCCB won't launch a new cycle if it doesn't finish the previous bus
cycle.

20




SCCB Register List (continued)

Register Register R/W Function Default
Address Name Value
41h SID[7:0] RW Bit 7~0 : SCCB slave ID for 3 or 2 byte write cycles 00h
42h SWA[7:0] RW Bit 7~0 : Sub address for 3 byte write cycles 00h
43h SMA[7:0] RW Bit 7~0 : Sub address for 2 byte write cycles /\QOh
44h SRA[7:0] RW | Bit7~0: Slave ID for 2 byte read cycles AU a0
45h SI0-0[7:0] RW | Bit 7~0 : SCCB read/write data port [ 00h-)
46h PSC[7:0] RW Bit 7~0 : SCCB clock prescaler
It defines prescaler values for SCCB clock.
SCCB bit rate = 93.5 KHz / (PSC + 1)
47h TMO[4:0] RW | Bit4~0: Time out counter Q@ 00h
A timer starts to count SCCB clocks when SCCB bus\cycle i
launched. When the timer reaches TMO, TMOUT is set.

Snapshot Operation - During the period of hardware snapshot/ gperation
launches a 3 byte SCCB write cycle to SCCB slave device, suc
register 48h and 49h. It permits SCCB slave device to modify the Ir
taking the snapshot.

SCCB Register List (continued)

, OV511" first
amera, by using
al settings before

Register Register R/W Function Default
Address Name Value
48h SPA[7:0] W Bit 7~0 : Sub addtess._of tHe SGC ite cycle for snapshot 00h

operation
49h SPD[7:0] W Bit 7~0 : Data port of the SCCBwrite sy€le for snapshot operation 00h

SCCB R /W Sequence Examples
Setup stage
1. Writes to slave ID (SID, register 41h)
3 byte write cycles
1. Writes to sub address (SWA, register'42h)
2. Writes to data port (SIO-0, regi 45
3. Writes to control bits to select write cy
STARTSCCB, register 40h)
2 byte dummy write cycles (In orderto.se
coming read cycle)
1. Writes to sub address
2. Writes to control bits to sele
STARTSCCB, register 40h)
2 byte read cycles
1. Writes to sub address (SRA, register 44h)
2. Writes to controits t lect read cycle and launch SCCB cycles (TYPE,

and launch SCCB cycles (TYPE,

ddress of SCCB slave device for the next

ister 43h)
ite cycle and launch SCCB cycles (TYPE,

er 40h)
3. (TMOUT, NOACK, IDLE, register 40h)
4 data port (S10-0, register 45h)
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56 SYSTEM CONTROL

Table 16.

System Control Register List

Register
Address

Register
Name

R/W

Function

fault

(Value

50h

RST[6:0]

RW

Bit O : Software reset for Flush
Bit 1 : Software reset for SCCB
Bit 2 : Software reset for ISO FIFO

Bit 3 : Software reset for OmniCE

Bit 4 : Software reset for DRAM interface

Bit 5 : Software reset for camera interface
Bit 6 : Software reset for OV511" & registers

i
Y

00h.)

51h

CLKDIV[4:0]

RW

Bit 4~0 : Camera clock divisor

It defines the frequency of camera clock outp K LK is
divided down based on external clock inputs CLK_48 o
CLK_27. The maximum frequency of CLK_2 t OV511" can
handle is 27MHz.

If both CLK_27 and CLK_48 clock inputs are enabled by pulling
up pin “EN_OSC27", CLK_27 is chosen in support of camera
clock.

00000 : no division (CLK_27)

11111 : CLK_27 divided by 3 &
If only CLK_48 clock input is’erabled by pulling down pin
“EN_OSC27", CLK. 48 is divided\b Zi&provides camera

clock.

00h

52h

SNAP[3:0]

RW

Bit 0 : Hardware snapsho

0 : disabled
hot bottom in sequence of 0,1,0

1: enabled
ot

Bit 1 : Releases ha
Bit 2 : Software p
0 : disabled
1: enabled
Bit 3 : Snapshot status (read only)

01h

53h

EN_SYS[0]

Bit 0 : Software system initialization

pin“EN_SYSTEM” is pulled down, this bit controls system
il.iijﬂlization. Otherwise, system is initialized right after power-on
r

=system is not initialized

| Tsystam is initialized

00h

54h

PWCKI1:0]

RW

Bit 1§ JSwitching power clock output select
00 : 24KHz

01 : 48KHz

10 : 96KHz

11 : 192KHz

02h

55h

LEDCTL

RW

Bit 0 : LED control

00h

5Eh

RW

Bit 7~0 : User defined read/write register bits

00h

5Fh

USRIZ:0]\
Cl :

Bit 7~0 : Custom ID which links to input pins “CUSTOM_ID"

It is checked by the software driver to identify company names.
It may be requested directly from OVT. The registered custom
ID can be coded by pulling up or down resistors through pins
“CUSTOM ID". If no custom ID is applied, pull-up/down

resistors are also requested to avoid floating.
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5.7 OmniCE

Table 17. OmniCE Register List
Register Register R/W Function fault
Address Name /((\VQ e
70h PRH_YI[5:0] RW Bit 5~0 : Predication range in horizontal direction for Y channgl 1I5h\>
One horizontal line is divided into horizontal segments for Q
prediction. It defines the number of pixels contained in one
horizontal segment of Y channel. Pixels in the segme%mcm
the first one are predicted by the first pixel of this seg e{\p\
71h PRH_UV[5:0] RW Bit 5~0 : Prediction range in horizontal direction for UV ¢hannel ] || 05h
72h PRV_Y[7:0] RW Bit 7~0 : Predication range in vertical direction for Y c% 06h
One image frame is divided into vertical segme predietion.
It defines the number of pixels contained in orfe x¥ertica)/Segment
of Y channel. Pixels in the segment except the first one??}
predicted by the first pixel of this segment.
73h PRV_UV[7:0] RW Bit 7~0 : Predication range in vertical direction for. UV _channel 06h
74h QTH_Y[7:0] RW Bit 7~0 : Quantization threshold in horizontal direction for Y 14h
channel
75h QTH_UVI[7:0] RW Bit 7~0 : Quantization threshold in horizontal direction for UV 03h
channel
76h QTV_Y[7:0] RW Bit 7~0 : Quantization thres?&ﬁ in\vertical direction for Y 04h
channel
77h QTV_UV[7:0] RW Bit 7~0 : Quantiz threshold ir\Wdirection for UV 04h
channel %
78h UV_en[2] RW Bit 0 : OmniCE 06h
Y_en[1] 0 : disabled
CE_en[0] 1: enabled
Bit 1 : Y channel operal
0 : disabled
1: enabled
Bit 2 : UV chanhel operation
0 : disable
1: enabled
79 LTEN_UV[1] RW 00h
LTEN_Y[O]
80~9Fh LT Y RW—_Bit 7<0 : Programmable look-up table for Y channel ~
AO~BFh LT UV RW —|_Bit 7~0.: Programmable look-up table for UV channel ~
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6 USB Descriptors

The USB descriptor is a data structure with defined attributes that can respond requests from the
USB host. The descriptors of OV511" are hardwire coded inside the chip, and n rnal
EPROM is required.

6.1 Device
The device descriptor describes general information about OV511°. Th device
descriptor.
Table 18. Device Descriptor List
Offset Field Size | Value (Hex) Description
0 Blength 1 12 Size of descriptor in bytés\
1 BdescriptorType 1 01 DEVICE Descriptor Type
2 BcdUSB 2 0100 USB Spec Release No.
4 BdeviceClass 1 00 Class code
5 BdeviceSubClass 1 00 Subclasscode
6 BdeviceProtocol 1 00 Protocol otle
7 BmaxPacketSize0 1 08 Max. pacKet\size for.enpt0
8 IdVendor 2 05a9 Venddr ID
10 IdProduct 2 A511 “Product ID
12 BcdDevice 2 0100 | Bevice releaseNo.
14 Imanufacturer 1 00 /Iﬁa&\()%{(ing descriptor describing manufacturer
15 Iproduct 1 00 | [\Index of string descriptor describing product
16 IserialNumber 1 00 Inclex of tring descriptor describing the device's serial
No-
17 BnumConfigurations 1 01 Number of possible configurations

6.2 Configuration
The configuration descriptor describes information about a specific device configuration. There is

one configuration descriptor.
Table 19. Configuration Descrip&&ist

Offset Field Size —{-Value (Hex) Description
0 Blength 1 09 Size of descriptor in bytes
1 BdescriptorType 1 702 CONFIGURATION
2 WitotalLength 2 0089 Total length of data returned for this configuration
4 Bnuminterfaces 1 01 No. of interfaces supported by this config.
5 BconfigurationVaﬁJ\e\ A 01 Value to use to Set Config. to select this config.
6 Iconfiguration 9 00 Index of string descriptor describing this config.
7 BmAttributes 1 80 Config. char. bus powered, no remote wakeup
8 MaxPower 1 FA Max. power consumption, 500 ma

6.3 oint

The interfa or describes a specific interface provided by the associated configuration.
There ar, ace descriptors. Each one selects one alternate setting and is followed by
the corre g endpoint descriptor.

The escriptor describes the information required by the host to determine the
bandwid irements of each endpoint. There is no endpoint descriptor for endpoint zero.
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6.3.1 Alternate O
Table 20. Interface Descriptor List of Alternate 0
Offset Field Size Value (Hex) Description
0 Blength 1 09 Size of descriptor in bytes ( (N
1 BdescriptorType 1 04 INTERFACE /
2 BinterfaceNumber 1 00 No. of interface Al
3 BalternateSetting 1 00 Value used to select alternate setting
4 BnumEndpoints 1 01 No. of endpoints used by this interface ™~
5 BinterfaceClass 1 FF Class code
6 BinterfaceSubClass 1 00 SubClass code [ U )]
7 BinterfaceProtocol 1 00 Protocol code
8 linterface 1 00 Index of string descri ptor/dES@ribiﬁtherface
Table 21. Endpoint Descriptor List of Alternate 0, Packet Size 0 %
Offset Field Size | Value (Hex) Description
0 Blength 1 07 Size of descriptor in bytes
1 BdescriptorType 1 05 ENDPOINT
2 BendpointAddress 1 81 Bit7 1 In Enpt, Bit 6..4 000, Bit 3..0 0001 Enpt No.
3 BmAttributes 1 01 Bit1..0 0l~so
4 WmaxPacketSize 2 0000 Max. packet size 0
6 Binterval 1 01 Interyalfot polling enpt for data transfer
6.3.2 Alternate 1

Table 22. Interface Descriptor List of Alternate m

Offset Field Size Value (Hex) Description
0 Blength 1 09 Size of descriptor in bytes
1 BdescriptorType 1 04 INTERFACE
2 BinterfaceNumber 1 ()(5 No. of interface
3 BalternateSetting 1 o1 Value used to select alternate setting
4 BnumEndpoints 1 ,\,bl No. of endpoints used by this interface
5 BinterfaceClass 1 [ EE\ Class code
6 BinterfaceSubClass 1 I\ _00) ] SubClass code
7 BinterfaceProtocol 1 00’ Protocol code
8 linterface 1 00~ Index of string descriptor describing this interface
Table 23. Endpoint Descript@s&é«ltema’te 1, Packet Size 33
Offset Field Size Valhe (Hex) Description
0 Blength 1 07 Size of descriptor in bytes
1 BdescriptorType 1 05 ENDPOINT
2 BendpointAddress, 1 81 Bit7 1 In Enpt, Bit 6..4 000, Bit 3..0 0001 Enpt No.
3 BmAttributes /I 01 Bit1..0 01 Iso
4 WmaxPacketSize e 0021 Max. packet size 33
6 Binterval 1 01 Interval for polling enpt for data transfer
6.3.3 Alternat
Table 24. ebeéscriptor List of Alternate 2
Offset _Fieldy Size | Value (Hex) Description
0 ~Blength 1 09 Size of descriptor in bytes
1 BdestriptorType 1 04 INTERFACE
2 ~BinterfacéNumber 1 00 No. of interface
3 \BqltehjateSetting 1 02 Value used to select alternate setting
4 BnumEndpoints 1 01 No. of endpoints used by this interface
5 BinterfaceClass 1 FF Class code
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Interface Descriptor List of Alternate 2 (continued

6 BinterfaceSubClass 1 00 SubClass code

7 BinterfaceProtocol 1 00 Protocol code

8 linterface 1 00 Index of string descriptor describing this interface
Table 25. Endpoint Descriptor List of Alternate 2, Packet Size 129
Offset Field Size | Value (Hex) Description ' (

0 Blength 1 07 Size of descriptor in bytes A (N

1 BdescriptorType 1 05 ENDPOINT

2 BendpointAddress 1 81 Bit7 1 In Enpt, Bit 6..4 000, Bit 3..0 0001 Enpt.No.

3 BmAttributes 1 01 Bit1..0 01 Iso

4 WmaxPacketSize 2 0081 Max. packet size 129 [ N

6 Binterval 1 01 Interval for polling enpt for data\transfer / /

6.3.4 Alternate 3

Table 26. Interface Descriptor List of Alternate 3
Offset Field Size Value (Hex) Description
0 Blength 1 09 Size of descriptor in bytes
1 BdescriptorType 1 04 INTERFACE
2 BinterfaceNumber 1 00 No. of intérface
3 BalternateSetting 1 03 Value dsed o select alternate setting
4 BnumEndpoints 1 01 No. of éndpaints yéed by this interface
5 BinterfaceClass 1 FF Class code
6 BinterfaceSubClass 1 00 SubClass codé
7 BinterfaceProtocol 1 00 | Protocel code.”
8 linterface 1 00 [ 1/Indexsf string descriptor describing this interface
Table 27. Endpoint Descriptor List of Alternaté 3, Racket Size 257
Offset Field Size | Value (Hex) Description
0 Blength 1 07 Size of descriptor in bytes
1 BdescriptorType 1 g5 ENDPOINT
2 BendpointAddress 1 81 Bit7 1 In Enpt, Bit 6..4 000, Bit 3..0 0001 Enpt No.
3 BmAttributes 1 01 Bit1..0 01 Iso
4 WmaxPacketSize 2 [ (o101 ) Max. packet size 257
6 Binterval 1 O;/ Interval for polling enpt for data transfer
6.3.5 Alternate 4
Table 28. Interface Descriptor List 0 ernate 4
Offset Field Size Valle (Hex) Description
0 Blength 1 09 Size of descriptor in bytes
1 BdescriptorType 1 04 INTERFACE
2 BinterfaceNumbé\ 1 00 No. of interface
3 BaIternateSetﬁrm 1 04 Value used to select alternate setting
4 BnumEndp;Lint\s\ 1 01 No. of endpoints used by this interface
5 Binterface€lass~\ 1 FF Class code
6 BinterfaceSubClass._ 1 00 SubClass code
7 BinteyfaceProtocol 1 00 Protocol code
8 Iinterféqé-\ 1 00 Index of string descriptor describing this interface

Table 29.

QI’—_‘ndp iny Descriptor List of Alternate 4, Packet Size 385

Offset \Eield Size Value (Hex) Description
0 “Blength_ 1 07 Size of descriptor in bytes
1 _BuescriptorType 1 05 ENDPOINT
2 B%nd{zfointAddress 1 81 Bit7 1 In Enpt, Bit 6..4 000, Bit 3..0 0001 Enpt No.
3 BmAttributes 1 01 Bit1..0 01 Iso
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Endpoint Descriptor List of Alternate 4, Packet Size 385 (continued)

4 WmaxPacketSize 2 0181 Max. packet size 385
6 Binterval 1 01 Interval for polling enpt for data transfer
6.3.6 Alternate 5
Table 30. Interface Descriptor List of Alternate 5 f(&
Offset Field Size | Value (Hex) Description ' [
0 Blength 1 09 Size of descriptor in bytes
1 BdescriptorType 1 04 INTERFACE
2 BinterfaceNumber 1 00 No. of interface [/ \
3 BalternateSetting 1 05 Value used to select alternate Setting ) )
4 BnumEndpoints 1 01 No. of endpoints used by this interface—"
5 BinterfaceClass 1 FF Class code
6 BinterfaceSubClass 1 00 SubClass code [/
7 BinterfaceProtocol 1 00 Protocol code N )]
8 linterface 1 00 Index of string descriptor describing this interface
Table 31. Endpoint Descriptor List of Alternate 5, Packet Size 513
Offset Field Size Value (Hex) Description
0 Blength 1 07 Size of dgéscriptor in bytes
1 BdescriptorType 1 05 ENDPOINT,
2 BendpointAddress 1 81 Bit7 4 JA Enpt, Bit /64 000, Bit 3..0 0001 Enpt No.
3 BmAttributes 1 01 Bit1..0 01 I50
4 WmaxPacketSize 2 0201 Max. packet size’513
6 Binterval 1 01 I Tntervakfor pblling enpt for data transfer
6.3.7 Alternate 6
Table 32. Interface Descriptor List of Altero%G
Offset Field Size | Value/(Hex) Description
0 Blength 1 _—09 Size of descriptor in bytes
1 BdescriptorType 1 /\/()4 INTERFACE
2 BinterfaceNumber 1 [ 00\ ) No. of interface
3 BalternateSetting 1 \ 06/ / Value used to select alternate setting
4 BnumEndpoints 1 oL No. of endpoints used by this interface
5 BinterfaceClass 1 FF Class code
6 BinterfaceSubClass 1 00 SubClass code
7 BinterfaceProtocol LL 00 Protocol code
8 linterface 1 00 Index of string descriptor describing this interface
)
Table 33. Endpoint Descriptor List of%&lternate 6, Packet Size 769
Offset Field Size Value (Hex) Description
0 Blength 1 07 Size of descriptor in bytes
1 BdescriptorTy@N 1 05 ENDPOINT
2 BendpointAQdFes\s\ 1 81 Bit7 1 In Enpt, Bit 6..4 000, Bit 3..0 0001 Enpt No.
3 BmAttribufes._ 1 01 Bit1..0 01 Iso
4 WmaxPacketSize~_ 2 0301 Max. packet size 769
6 Bintepiah_ 1 01 Interval for polling enpt for data transfer
6.3.8 Al
Table 34 xJnt ce Descriptor List of Alternate 7
Offs “Field Size | Value (Hex) Description
0 “Blength 1 09 Size of descriptor in bytes
1 BdescriptorType 1 04 INTERFACE
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Interface Descriptor List of Alternate 7 (continued

2 BinterfaceNumber 1 00 No. of interface
3 BalternateSetting 1 07 Value used to select alternate setting
4 BnumEndpoints 1 01 No. of endpoints used by this interface
5 BinterfaceClass 1 FF Class code
6 BinterfaceSubClass 1 00 SubClass code
7 BinterfaceProtocol 1 00 Protocol code ( N
8 linterface 1 00 Index of string descriptor describing thi{iﬁte{tace
Table 35. Endpoint Descriptor List of Alternate 7, Packet Size 961
Offset Field Size | Value (Hex) Descriptjion—_
0 Blength 1 07 Size of descriptorin bytes [ [ N
1 BdescriptorType 1 05 ENDPOINT
2 BendpointAddress 1 81 Bit7 1 In Enpt, Bit 6..4 000, Bit 30 0001 Enpt No.
3 BmAttributes 1 01 Bit1..0 01 Iso
4 WmaxPacketSize 2 03C1 Max. packet size 961 [ [ \
6 Binterval 1 01 Interval for polling enpt for data transfer
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7 Software Package
The followings are software drivers that are or will be supported by OVT.

= Stream Class MiniDriver - A WDM (Microsoft Win32 Driver Model) strea.
that supports the OVT USB camera system in the Microsoft Windows 98 and Wi
This driver is the bottom level of the software system, and it complete
actions.

= Video for Windows Compatible Driver - The VFW is the
Microsoft for Video Capture drivers. Package contains a VFW-to- napper extension
DLL. It adds some pages in Video source property control dialog\ Fhi
control every custom property.

= TWAIN Source Control Driver - This driver is compatible with Microsoft still image
architecture in Windows 98. It allows standard still imag riented@plication which use the
TWAIN API to use the OVT USB Camera system.

= DirectShow Filter - This software component
property in DirectShow graph.

= Installation Software - The installation so esponsible for setting up all camera
software components.
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8 Mechanical Information
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OmniVision Technologies, Inc.

Title
OV511* QFP 1420 Package Dimension

Rev. A | P¥  February 23, 2000
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