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Important Notice
All rights about this document belong to Vimicro Corporation (here after, refer as Vimicro). All rights are

reserved.

Vimicro and its subsidiaries reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without
notice. Customers should obtain the latest relevant information before placing orders and should verify that
such information is current and complete. Customers should contact Vimicro’s sales department before
imicro’s terms and

purchasing the product described in this document. All products are sold subject to
conditions of sale supplied at the time of order acknowledgment.

Vimicro

Customers  using

alteratio isfaccompanied by all associated warranties, conditions, limitations, and notices. Reproduction of
this information with alteration is an unfair and deceptive business practice. Vimicro is not responsible or liable
for such altered documentation. Resale of Vimicro products or services with statements different from or beyond
the parameters stated by Vimicro for that product or service voids all explicit and any implied warranties for the
associated Vimicro product or service and is an unfair and deceptive business practice. Vimicro is not responsible
or liable for any such statements.
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1. GENERAL DESCRIPTIONS

VC0528BRVC is the cost down version from the VC0568 solution. It supports the sensor
up to 0.3Mega, and uses SRAM technology. It is the most cost effici
processor in the market place.

By integrating JPEG codec, sensor interface, LCD controller interface, 28BRVC
enables mobile phone designers to quickly add camera tions to their products with
performance approaching leading digital still camera

VC0528BRVC can capture still images (up to 0.3 Mega resol s) and video clips, and
pass them to mobile phone baseband device, ive, JPEG images, MJPEG video
from baseband device for LCD display.

VVC0528BRVC can support hardwired
from 1/16 to 2x, VC0528BRVE ecial image effects.

REMARKS

fpBGA, 100 pin, 3.3V CPU IF I/0, 3.3V Sensor and LCD IF 10, 16-bit LCD
interface.
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2. FEATURE LIST

System Architecture

® Provide a transparent, flexible physical bridge between mobile phone baseband processor,
image sensor and LCD panel.

® \With camera function off, host CPU can refresh LCD directly.

® To add camera function, mobile phone design only need minimal change with the help of
VC0528BRVC and a API set provided by Vimicro.

Low Power Design
® 1.2V for core

® 2.6-3.3Vforl/O ;
Host Interface
® Support ARM, 80-type and 68-type bus MCU

® In-direct addressing mode:
<> 1 bit address bus 16 bits data bus
<> 1 bit address bus 8 bits data bus

Sensor Interface

® Support up to 0.3M pixel o elf Cl CCD sensor
® Support CCIR656, CCI
® Strobe flash timing I
[

guantization tables for both Y and C in compression
JPEG file header

Real-time video compression and decompression

Single clock Huffman coding and decoding

Up to four programmable quantization tables in decoding

Fully programmable Huffman tables (two AC and two DC) in decoding
Support up to four channels of component color

Support restart marker when decoding

A R I I IR
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Image Sizer and Digital Zoom

® Programmable image sub-sampling with anti-aliasing filtering

Programmable image dithering

Up to 16x digital zoom during preview, display mode

16x at 128x160 LCD resolution with 1280x1024 sensor resolution

Support fully hardwired image scale up to 2x zoom (horizontally 2x and vertically 2x, in
comparing to the original image size)

Scaling up output resolution up to 1280x1024

Real Zoom
Continuous Zoom
Hardware YUV to RGB conversion
Programmable image dithering
Programmable Image Resolution and Data Format
® Support image resolution up to 1280x1024
® Hardware Thumbnail

<~ Multiple output image form

< JPEG

< Thumbnail: YUV42 B
LCD Controller Interface
® Support through mode, the_hos rite the graphics data to the LCD panel

through graphics SRAM.

Video Post-processing

® Alpha-blending between video and host graphics

® Overlay between video and host graphics

® 90/180/270 degree image rotation and mirror function
® Special image effects:

< Sepia
< Speical Color

Vimicro Copyright© 2004-2010 2007-07-2 Page 7 of 38
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<> Monochrome
<> Negative

Vimicro Copyright© 2004-2010 2007-07-2 Page 8 of 38
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3. CHIP BLOCK DIAGRAM

3.1. Chip Block Diagram

P _ Bus Power
Host CPU e "|Interface Regulator

Memory
Arbiter

Yyvy

LCD LCD
JPEG Codec Display LCD Panel

Interface
Controlled

y

Line
Buffer

Image Post
Processing

CMOS/CCD Clock &

Sensor

Figure 3-1 VC0528 Block Diagram
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3.2. System Block Diagram

T
—_—
P
= LCD Panel
(]
—
LD Driver
LCD Module T
Base Senso
EBand
MModule
- > Flash
I Keypad
RF Module
- Sim Card
FPower Module - Aocdics

Figure 3-2 VC0528 System Block Diagram
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4. KEY BLOCK DESCRIPTIONS

4.1. Overview

The main internal blocks in VC0528 are:

Sensor Interface (SIF)

Image data in YUV422 format is captured synchronously. The sensor clock i by
VC0528 and it can be adjusted accordingly up to 48MHz, while the pi reach
48MHz. VC0528 supports up to 1280x1024 image resolution from t erial bus

interface is used for controlling the sensor.

Image Post Processing (IPP)
This module can add special effects to the image during capture display, such as sepia,
color range, negative, etc. Also, when the resol input Tmage from the sensor or
host CPU does not match display or capture i nt, IPP can be used to convert these
images into appropriate size, i.e., screen di i pture resolution set by users.

LCD Display Controller (LCDC)

This module generates the corregt dat panel to display. Alpha blending and overlay
function between video and hics.fro CPU are supported. Rotation (90, 180 and 270
degree), mirror (horizo and, vertieal) ‘and gamma correction on video plane are all

supported in this mod

LCD Panel Interfa

: ] nd STN-type LCD panels up to QVGA resolution (320x240). It
panel through standard asynchronous 8/16 bit data bus with the
6/18 bit per pixel. Direct interface between host CPU and LCD panel is

VC0528 has an embedded JPEG codec for both image compression and decompression. The
input of the encoder comes from either the sensor or the host CPU under different operation
modes, and the output of the encoder is saved in on-chip SRAM for host CPU to read. The
input of the decoder is from the on-chip SRAM which can be accessed by the host CPU and
the decompressed data is sent back either to host CPU or LCD display. The JPEG CODEC
supports YUV422, YUV411, YUV420, YUV400 data format.

Vimicro Copyright© 2004-2010 2007-07-2 Page 11 of 38
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Memory Arbiter (MARB)

The built-in 128KByte SRAM is used for storing the JPEG image data and graphics data. The
size and position of graphics buffer and JPEG buffer can be configured dynamically. Some
modules, such as JPEG, BIU, LCDC and IPP will address the on-chip SRAM. The memory
arbiter will arrange the request from these modules and then response correctly.

Line Buffer (LBUF)
Two sets of 8-line buffer (1280x8x2 Bytes) are built in VC0528 for converting the data from
line sequence to block sequence in capture mode and from block sequence todine sequence in
display mode and decoder mode. The line buffer unit controls data read/write a
Buffer. The two sets of 8-line buffer is configured as ping-pong arch
display modes. In decoder mode, one set is used as the FIFO to change b
sequence and the other is used for data storage after resizing.

ence to line

Bus interface (BIU)
The host CPU can read/write the control registers an
interface unit. VC0528 supports most popular
68/80-series CPUs. The data bus is 8bit/16bi
control bus is AMBA.

of VC0528 via host
M, XScale, and other
asynchronous). The internal

System Controller (CPM, including

ass mode). Also, the gated clock function stops the clock of
This unit also controls the action of the on-chip analog

Vimicro Copyright© 2004-2010 2007-07-2 Page 12 of 38
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4.2. Detailed Description of Host Interface

4.2.1. 16-bit Multiplex Interface

In the 16-bit multiplex mode, the CPU_A8 pin is used as the address and data select pin.
When CPU_AS8 is set to ‘0’, DATA[15:0] is the address of the memory or register to be
accessed; when A8 is set to ‘1’, DATA[15:0] is the data of the accessed ce
used in directly through mode by mapping CPU_RS to LCD_RS when host
accesses the LCD panel.

In normal operation mode, the internal register and memory can, be‘access

following table:

according to the

nal register and memory access
CPU_ CPU
ADDR

VC0528
side

CPU_ CPU_
CSIN A8

—  Operation mode

CPU_  CPU 3
WEN RDN

RS  DATA

CPU side Inactive mode
L L H Index address Write
mode
H data Write mode
H L Data Read mode

ble is the mapping between the LCD panel and host CPU:

Table 4-2:

Through mode mapping between LCD panel & host CPU
CPU_ CPU_ CPU_ CPU_ Operation
DJAYPA ADDR WEN | RDN mode

VCO528side  CPU_
CSIN

CPU_
A8

Inactive
mode
L LCD_RS | LCD_DATA | LCD DATA | L H Index
[7:0] [15:8] address
Write
mode
L L LCD_RS | LCD DATA | LCD _DATA H Data Write
[7:0] [15:8] mode
L L LCD_RS | LCD DATA | LCD _DATA L Data
[7:0] [15:8] Read
mode
Vimicro Copyright© 2004-2010 2007-07-2 Page 13 of 38
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There are several methods for writing data into a register or memory cell:

1. When writing data to a register:
® \Write index address register (A8=0);
® \Write control data (A8=1)

2. When writing data to the memory;
® \Write index address of register (MEM_LOW_WORD, MEM_HIGH_WORD);
® Write port address (MEM_FLG);
® \Write control data (A8 = 1);
For the meaning of the above register, please see the register table.

3. Address increment automatic access (memory access)
® Set sel_port and sel_write (SEL_PORT, SEL_WRIT
Write index address of register (MEM_LOW_W : M_HIGH WORD);
Write port address (MEM_FLG);
Write control data (A8 = 1);
Write control data (A8 =1) ....

Normal register read cycle:

1. When reading data from a register
® \Write index address of segi

Address incre automatic access (memory access)

® " Set the sel_port and sel_read register (SEL_PORT, SEL_READ);

[ index address of register (MEM_LOW_WORD, MEM_HIGH_WORD);
® \Write port address (MEM_FLG);

® \Write control data (A8 = 1);

® \Write control data (A8=1) ....

Vimicro Copyright© 2004-2010 2007-07-2 Page 14 of 38
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4.2.2. 8-bit Multiplex Interface

In the 8-bit multiplex mode, the A8 pin is used as address and data select pin.

Operation mode for normal register

Table 4-3: Operation mode normal register

| CSN A8 RS  DATA ADDR| WEN  RDN OPERATION MODE
H - - - - Inactive mode
L L DATA[7:0] - L H Index address Write mode
L - DATA[7:0] - L H Data Write mode
L H |- DATA[7:0] - H L Data Read mode

Normal register/memory writing:
1. Data/memory writing:

Write register high address index (REG_8_ RD);
Write address high 8 bits;
Write register low address index (REG. 8 LOW _WORD);
Write address low 8 bits;
Write register flag index (RE
Write control data (A8 =1

2. Write data to the same i successively (memory access)
mory register according to above register write method
M_HIGH_WORD);

automatic access (memory access)

ent register according (INCREMENT);

Write index address of register (MEM_LOW_WORD, MEM_HIGH_WORD);
i t address (MEM_8 FLG);

Write control data (A8 = 1);

Write control data (A8 =1) ....

e o 00 0 >

Note: in the access mode, the address is increased automatically

Vimicro Copyright© 2004-2010 2007-07-2 Page 15 of 38
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Normal register read cycle:
1. Data/register read:

Write register high address index (REG_8 HIGH_WORD);
Write address high 8 bits;

Write register low address index (REG_8 LOW_WORD);
Write address low 8 bits;

Write register flag index (REG_8_FLG);

Read control data (A8 = 1);

2. Memory read:

Read control data (A8 = 1);

Write index address of register (MEM_LOW_WORD, MEM_H N
Write port address (MEM_8 FLG);

Read control data (A8 = 1)....
3. Address increment automatic access (memory acces
Set the increment register INCREMENT)

Write index address of register (MEM " WORD, M_HIGH_WORD);
Write port address (MEM_8 _FLG);
Read control data (A8 = 1);

Read control data (A8 =1) . Q

CONFIGURATION DESCRIPTION

Table 4-4: CONF Configuration

INPUT
CONF [1:0] Host bus interface type
“000": type 0;
“001”: type 1,
“010”: type 2;
“011": type 3;

Vimicro Copyright© 2004-2010 2007-07-2 Page 16 of 38
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For different bus type, the CPU interface has different configuration, which can be seen in the

following table.

Table 4-5: CPU Configuration

PIN NAME TYPEO TYPEL TYPE2 \ TYPE3
ADDR DATA DATA DATA DATA
[7:0] [15:8] [15:8] [15:8] [15:8]
CPU_A8 Al Al Al Al
CPU_RS Low Low Low Low
DATA DATA DATA DATA DATA

[7:0] [7:0] [7:0] [7:0]
CSN CS# CS# CS# CS#
RDN RD# RD# RDL# High
WEN WR# High WRL# RIW#
BEN[1] UBE# WRU# RDU# UDS#
BEN[O] LBE# WRL# WRU# LDS#
Al: address/data select pin
RDL#: read data low byte enable
RDU#: read data high byte enable
WRL#: write data low byte enable
WRU#: write data high byte enable
R/WH#: CPU write/read signal(6 e)
UBE#: upper byte enable
LBE#: low byte enable
LDS#: low data select
UDS#: upper data
4.3, OtypeO
CSN
! ./
CPU_RS
BEN
WRN
RDN

paTAve | ./

DATA_rd
Vimicro Copyright© 2004-2010 2007-07-2 Page 17 of 38
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Note: WRN and RDN share using the BEN they do not care about the CPU_RS value.

4.3.2. Multiplex 80 type 1

CSN

oy

CPU_RS

WEN

BEN

RDN

DATA we

DATA rd

4.3.3. Multiplex 80 type 2

CSN

AL ./

CPU_RS

BEN

WRN

RDN

DATA_we

{
Dw:_

Vimicro Copyright© 2004-2010 2007-07-2 Page 18 of 38
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4.3.4. 68 type 3

CSN

Al I R/

CPU_RS

RDN

WRN

BEN

ATA ve.

DATA rd

4.4. Operating Mode

The following operation modes are supported4n“\VVC0528 accompanied with Camera module
and LCD panel:

4.4.1. Viewfinder Mod

str (up to 30fps) from the sensor is shown on the
er can adjust the zooming factor and images of

ideo streaming at high frame rate (up to 30fps)

lay (What you see is what you capture!)
Zoom
Add frame on the video
Configurable display window

4.4.2. Capture Mode

VC0528 can capture still images, multi-shot and video clip.

Vimicro Copyright© 2004-2010 2007-07-2 Page 19 of 38
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When capturing still image, the user first chooses an appropriate frame in the viewfinder
mode, then they can press a capture button and the next frame from the image sensor will be
captured. The JPEG compression image is stored in the internal SRAM and the host CPU can
read the data. The user can choose the image size to be captured and whether there is a
‘frame’ outside the captured image or not. VC0528 has an on-chip buffer for capturing
high-quality still images up to 0.3M pixels in JPEG format. Thumbnail with configurable size
can be generated accompanied with the JPEG image data.

When capturing multi-shot, the user first pushes the capture button, and t
capture consecutive TBD images at TBD interval from image sensor. The
resized to VGA size and compressed as JPEG files along with a thumbniai
in an on-chip buffer. Each image will be assigned a unique num

supported in capture mode.

After the user pushes the capture button, VC he video stream from image
sensor, until he/she pushes the stop button will be compressed as AVI file,
and then sent to baseband processor. A e time, video frames of the right size and

effects) are supported in capture mode will allow the user to capture video up to 320
X 240.

The captured still ima
card.

In capture

Il image with overlay
Capture still image with alpha-blending
Capture multi-shot with VGA resolution

4.4.3. Display Mode

Under display mode, JPEG image or AVI saved in host memory or the storage card will be
sent to VC0528, where it will be prepared (right size and bit depth) for LCD display. 2-D

Vimicro Copyright© 2004-2010 2007-07-2 Page 20 of 38
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graphics functions are supported in display mode.
In display mode, the following features are supported:

Receive JPEG still image or MJPEG video clip from host CPU
Decode and display on LCD with right size and color depth
Support various image format: 4:4:4, 4:2:2, 4:1:1, 4:2:0, 4:0:0
Support JPEG image up to resolution 0.3Mega pixels

Resize the image with anti-aliasing pre-filtering

Add frame to the image

Add special effect to the image

4.4.4. JPEG Decode Mode

than LCD panel. The decoding result (YUV444/Y 411/YUV420) is written in
8-line buffer. When data of 8 lines (YU V444) or 16 lines (YUV420) is
decompressed, an interrupt is issued ane
will restart the decompression. Th d-restart’ repeats until decompression of
one frame is complete.

® Receive JPEG im
Decode the JP

ge<data back to host CPU
,4:1:1,4:2:0

4.45. JPEG Encode Mode

VC0528 can also be used as a JPEG encoder. At this mode, image data can be encoded into
JPEG format by writing the image data in the specific registers one by one. Data of
YUV422/YUV411/YUV420/YUV400 is written to the register in block sequence (8x8). The
compressed JPEG data is saved in the internal 128KB SRAM and then is read by the host
CPU after one frame is completed.

Vimicro Copyright© 2004-2010 2007-07-2 Page 21 of 38
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In JPEG encoder mode, the following features are supported:
® Receive YUV image data from host CPU

Encode the image to JPEG format

Send the JPEG image back to host CPU

Support 4:2:2, 4:1:1, 4:2:0

Support JPEG image up to VGA resolution

4.4.6. Through Mode

LCD panel and there is no registers between host
interface LCD panel directly.

panel, just like the host CPU

In through mode, the following feature ed:
® Video function is disabled
Host CPU update LCD pan
Directly pin mapping b n d LCD module
Index register for ad and dat ost CPU to update LCD

Low power

Vimicro Copyright© 2004-2010 2007-07-2 Page 22 of 38
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5. PIN ASSIGNMENT

5.1. Pin Descriptions

I/IO | BALL LEVEL DURING
PIN NAME TYPE | PIN DESCRIPTIONS
BYPASS ACTIVE

SYSTEM PINS

INT I B4 Interrupt to the host CPU CFG * OvDD2
XCLK I F12 Clock from the host CPU or INPUT INPUT | OVDD3

oscillator

TEST B, M1 Test mode enable INPUTO | INPUTO | OVDDS8
RSTN I, S A4 Reset signal, active low INPUT1 | INPUT1 | OVDD1
PR_CAP | Al TOCAP pin for LDO, should be - - -

connected with a 4.7uF cap.

GLOBAL PURPOSE 10

GPIOO [,LPD | F2 Global purpose 10 pin, bit [0] CFG CFG OvDD3

GPIO1 [LPD | F1 Global purpose 10 pin, bit [1] CFG CFG ovDD3

GPIO2 B,PU | L7 Global purpose 10 pin, bit [2], CFG CFG,* | OVDD4
shared with sensor pclk input

GPIO3 B, PU | M7 Global purpose 10 pin, bit [3], CFG CFG,* | OVDD4
shared with flash trigger

GPIO4 B,PU | J7 Global purpose 10 pin, bit [4], CFG CFG,* | OVDD4

shared with flash charge
CPU INTERFACE WITH THE BASEBAND

CONFO0 | D4 Configuration pin for CPU bus, bit 0 | INPUT INPUT | OVDD1
CONF1 | B3 Configuration pin for CPU bus, bit 1 | INPUT INPUT | OVDD1
CPU_CS2N B L9 Chip select 2, active low INPUT INPUT | OVDD2
CPU_CSIN B L8 Chip select 1, active low INPUT INPUT | OVDD2
CPU_RS B, PU | B12 Register select INPUT INPUT | OVDD1
CPU_A8 B, PU | A12 Address bus / HOST register select | INPUT INPUT | OVDD1
CPU_WBENO || Gl Write byte enable, bit [0] INPUT INPUT | OVDD1
CPU_WBEN1 || H4 Write byte enable, bit [1] INPUT INPUT | OVDD1
CPU_WEN | H1 Write signal, active low INPUT INPUT | OVDD1
CPU_OEN | H2 Output enable, active low INPUT INPUT | OVDD1
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LEVEL DURING
PIN NAME DESCRIPTIONS SUPPLY
BYPASS ACTIVE

CPU_ADDRO |B,PD |L11 Address bus between host CPU and INPUT INPUT | OVDD2
VC0528, bit [0]

CPU_ADDR1 | B,PD |L12 Address bus between host CPU and INPUT INPUT | OVDD2
VC0528, bit [1]

CPU_ADDR2 | B,PD | K11 Address bus between host CPU and INPUT INPUT | OVDD2
VC0528, bit [2]

CPU_ADDR3 | B,PD | K12 Address bus between host CPU and INPUT INPUT | OVDD2
VC0528, bit [3]

CPU_ADDR4 | B B1l Address bus between host CPU and INPUT INPUT | OVDD1
VC0528, bit [4]

CPU_ADDR5S | B All Address bus between host CPU and INPUT INPUT | OVDD1
VC0528, bit [5]

CPU_ADDR6 | B B10 Address bus between host CPU and INPUT INPUT | OVDD1
VC0528, bit [6]

CPU_ADDR7 | B B9 Address bus between host CPU and INPUT INPUT | OVDD1
VC0528, bit [7]

CPU_DO B C2 Data bus between host CPU and * * OovDD1
VC0528, bit [0]

CPU D1 B C1 Data bus between host CPU and * * OovDD1
VC0528, bit [1]

CPU_D2 B D2 Data bus between host CPU and * * OvDD1
VC0528, bit [2]

CPU_D3 B E2 Data bus between host CPU and * * OvDD1
VC0528, bit [3]

CPU_D4 B L3 Data bus between host CPU and * * OvDD2
VC0528, hit [4]

CPU_D5 B M3 Data bus between host CPU and * * OVDD2
VC0528, hit [5]

CPU_D6 B L4 Data bus between host CPU and * * OVDD2
VC0528, hit [6]

CPU_D7 B, L5 Data bus between host CPU and * * OVDD2
VC0528, hit [7]

LCD INTERFACE

LCD_DO B A2 Data bus to the LCD panel, bit [0] * * OvDD3

LCD_D1 B Bl Data bus to the LCD panel, bit [1] * * OvDD3

LCD_D2 B El Data bus to the LCD panel, bit [2] * * OvDD3

LCD_D3 B F4 Data bus to the LCD panel, bit [3] * * OvDD3
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LEVEL DURING
PIN NAME DESCRIPTIONS SUPPLY
BYPASS ACTIVE

LCD_D4 I L1 Data bus to the LCD panel, bit [4] * * OVDD6

LCD_D5 I M2 Data bus to the LCD panel, bit [5] * * OVDD6

LCD_D6 B M5 Data bus to the LCD panel, bit [6] * * OvDD4

LCD_D7 B J6 Data bus to the LCD panel, bit [7] * * OvDD4

LCD_D8 B J11 Data bus to the LCD panel, bit [8] * * OVDD6

LCD_D9 B H11 Data bus to the LCD panel, bit [9] * * OVDD6

LCD D10 B H12 Data bus to the LCD panel, bit [10] | * * OVDD6

LCD D11 B G9 Data bus to the LCD panel, bit [11] | * * OVDD6

LCD_D12 B A9 Data bus to the LCD panel, bit [12] | * * OvDD8

LCD D13 B B8 Data bus to the LCD panel, bit [13] | * * OvDD8

LCD D14 B A8 Data bus to the LCD panel, bit [14] | * * OvDD8

LCD_D15 B D7 Data bus to the LCD panel, bit [15] | * * OvDD8

LCD_WRN B D6 LCD Write strobe to be asserted in | * * OvDD8
write operation

LCD_RDN B A7 LCD Read strobe to be asserted in | * * ovDD8
read operation

LCD_RST B E9 LCD panel reset * * OvDD3

LCD_RS B D11 LCD Register Select index and * * OvDD3
command register

LCD_CSIN B J8 LCD Chip Select for main panel * * OvVDD4

LCD_CS2N B M8 LCD Chip Select for sub panel * * OvDD4

SENSOR INTERFACE

CS_ DO B,PD | M12 | Video data input from camera INPUT INPUT | OVDD6
module, bit [0]

CS D1 B,PD | M11 | Video data input from camera INPUT INPUT | OVDD6
module, bit [1]

CS D2 B,PD | L10 Video data input from camera INPUT INPUT | OVDD6
module, bit [2]

CS_D3 B, PD | M10 | Video data input from camera INPUT INPUT | OVDD6
module, bit [3]

CS_D4 B K2 Video data input from camera INPUT INPUT | OVDD6
module, bit [4]

CS_D5 B J4 Video data input from camera INPUT INPUT | OVDD6
module, bit [5]

CS_D6 B J1 Video data input from camera INPUT INPUT | OVDD6
module, bit [6]
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PIN NAME

/0

TYPE

DESCRIPTIONS

LEVEL DURING

BYPASS

SUPPLY
ACTIVE

CS D7 B J2 Video data input from camera INPUT INPUT | OVDD6
module, bit [7]

CS_SCK B Ell Serial clock for camera module INPUT * OVDD6
control

CS_SDA B E12 Serial data for camera module INPUT * OvVDD4
control

CS_PWDN B D12 Power down signal of camera CFG * OvDD4
module

CS_ENB B Ccu1 Camera module enable signal CFG * OvDD4

CS_VSYNC B,PD | A6 Vertical synchronous signal to/from | CFG * OvDD8
camera module

CS_HSYNC B,PD | D5 Horizontal synchronous signal CFG * OvDD8
to/from camera module

CS _CLK B, A5 Synchronous clock of camera data | CFG * OvDD8
transfer (max.27MHz)

CS_RSTN B, B5 Camera module reset signal CFG * OvDD8

POWER AND GROUD

OvDD1 i b1 IO power for CPU interface, 1.8v

OvDD2 P K1

0VSsS1 G E4 :

OVSS2 o 2 1O ground for CPU interface

OVDD3 P M4

OVDD4 P M9 IO power for sensor and LCD

OvDD5 P J12 interface, whose voltage should be

OvDD6 P C12 | the same with the sensor module

ovDD7 P A10 and LCD panel. It's 3.3v

OVvDD8 P A3

OVSS3 G J5

0VSs4 G J9

OVSS5 G H9 IO ground for sensor and LCD

OVSS6 G D9 interface

OVSS7 G D8

OVSS8 G B2

DVDD1 P G2 Core power for internal PMU
module

DVSS1 G G4 Core ground for internal PMU
module
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LEVEL DURING
PIN NAME DESCRIPTIONS SUPPLY
BYPASS ACTIVE
DVDD2 P L6 Internal LDO’s output which
provides the power of the other
digital core logic
DVDD3 P F11 . ,
power of the other digital core logic
DVDD4 P B7
DVSS2 G M6 -
DVSS3 G Fo Grqund for the other digital core
logic
DVSS4 G B6
VDDA P Gl1 PLL power
VSSA G G12 | PLL ground
I =Input S = itt er
O = Output CFG= Can,be con d by baseband
B = Bi-directional 10 'is under input mode, 10’s
P =Power is decided by the outside
G =Ground utput High or Low
PD = Pull down PUTD = Must keep the Low voltage
PU =Pullup 1 = Must keep the High voltage
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6. PIN LAYOUTS

6.1. VCO0528 Pin-out Diagram
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/. ELECTRICAL CHARACTERISTICS

7.1. Absolute Maximum Ratings

Permanent device damage may occur if absolute maximum ratings are exceeded, hence the
maximum ratings must never be exceeded. Functional operation should be restricted to the
conditions as detailed in recommended operating conditions. Exposure<to the absolute
maximum conditions for extended periods may affect device reliability.

PARAMETER SYMBOL
Input voltage Vi -0.5 4.6 V
Output voltage Vo -05 4.6 V
Pre-driver power supply voltage | - -0.5 1.8 \%
Post-driver power supply voltage | - -0.5 4.6 \%
Operation temperature Topt -40 125 C
Storage temperature Tste -65 150 ©C
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7.2. Recommended Operating Conditions for 3.3V 10 Application

The recommended operating conditions are the recommended values for assuring normal
logic operation. As long as the device is used within the recommended operating conditions,
the electrical characteristics (DC and AC characteristics) described below are assured.

PARAMETER SYMBOL MIN TYP MAX
Pre-driver supply voltage VDD 108 (12 |[132 V
/0 supply voltage VDD33 26 |33 |3.63 V
Input high voltage ViH 20 |- VDD33+0.3 |V
Input low voltage v 03 |- 0.8 \
Threshold point \% 131 (142 | 154 \Y
Schmitt trig low to high threshold point Ve 157 | 165 | 1.72 \Y
Schmitt trig high to low threshold point V1. 094 | 1.01 | 1.07 V
Junction temperature T 0 25 125 °C
Input leakage current I - - *1 UA
Tri-state output leakage current loz - - +1 uA
Pull-up resistor Rpu 56 73 113 Kohm
Pull-down resistor Rep 95 79 155 Kohm
Output low voltage @lo.=4mA VoL - - 0.4 v
Output high voltage @lon=4mA Von 24 |- - v
Low level output current @Vo=0.4V loL 45 |74 |93 mA
HIGH LEVEL OUTPUT CURRENT @VOH=2.4V lo 45 194 1147 MmA

*The value of th e is the typical case.
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7.3. Working Current

Table 7-1: Working Current

CURRENT 3.3V(MA)
MODE STYLE |0 & CORE PLL
Viewfinder Mode 17.62 0.490
Capture Mode 22.68 0.490
Display Mode 20.31 0.490
Through Mode 0.065 0.003

7.4. AC Characteristics

This section describes the VC0528 AC characteristics, ch eonsist put delays, input

setup and hold times and all the interface timing.
7.4.1. Host Interface

Multiplex Interface Characteristics

A8 _wen |

cs we |e le—Twe cs —>|

CSN_wen

/

le—Tww —»

Twds |e
+»Twdh |¢
. WEN

DATA write/ADDR wen | X X

A8 _rdn |

)IZ*Tas 4>| |<—Tah —»)l(

’ITcsird =8 le—Trd cs —>|

CSN_rdn \ /

Tacc Trdh
RDN

DATA read/ADDR _rdn | X X
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Table 7-2: Host Interface

ITEM SYMBOL MIN TYPICAL MAX UNIT
Address setup time Tas 0 ns
Address hold time Tah 13.8 20 ns
Cs setup time at write status Tes_we 0 ns
Cs hold time at write status Twe_cs 0 ns
Data setup time Twds 12.2 24 ns
Data hold time Twdh 8.8 10 ns
Write width Tww 120 ns
Cs setup time at read status Tes_rd 0 ns
Cs hold time at read status Trd_cs 0 ns
Read data access time Tacc 120 ns
Read width Trw 120 ns
Data hold time Trdh 2.5 ns
7.4.2. LCD Panel Interface
LCD_RS
tAS - tAH -
LCD_CS
PWHW, PWHR |
LCD_WR »
”~
tCYCW, tCYCR _
tDSW ¢ LDHW ,
write {datal %<
//
tDHR
[ I
-
LCD_DATA[15:0] read data

Vimicro Copyright© 2004-2010

2007-07-2

Page 32 of 38




EMICRO
RERMAT

WWW.Vimicro.com

VC0528BRVC-1102-V1.05-EN

Table 7-3: LCD Panel Interface

PARAMETER SYMBOL MIN \ MAX  UNIT

Bus cycle time Write tcvew 2 cycle *
Read tcver 2 cycle

Write low-level pulse width PWuw 1 cycle
Read low-level pulse width PWLRr 1 cycle
Write high-level pulse width PWhw 1 cycle
Read high-level pulse width PWhr 1 cycle
Setup time (LCD_RS to LCD_CS, LCD_WRN, LCD_RDN) tas 0 ns
Hold time (LCD_RS to LCD_CS) tan 0 n
Write data setup time tosw ycle
Write data hold time torw 1 cycle
Read data setup time to 0 - ns
Read data hold time ns

* The cycle width is according to the VC0528 system c:c peri

\Q%
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7.4.3. Sensor Interface

stop start start stop

S SDA / X_ ]
tbuf

tlow tr tf

CS_SCK

—{k— —{k— —{k— —

thd;sta thd;dat thigh tsu;dat

tsu;sto

PARAMETER SYMBOL

CS_SCK clock frequency

Time that sensor serial bus must be free us
before a new transmission can start

Hold time for a start 0.6 - us
Low period of CS_SCK 1.3 - us
High period of CS_SCK 1.3 - us
Setup time for start 0.6 - us
Data hold time 0 us
Data setup time tsu;dat 100 - ns
Rise time of both CS_SD& t - 1 us
Fall time of both CS™ t - 300 ns
Setup time for tsu:sto 0.6 - us
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8. PACKAGE INFORMATION

8.1. Package Mechanical Dimensions
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8.2. Dimensional Reference

Table 8-1: Dimensional Reference

DIM MIN NOM MAX NOTES
A 1.15
Al 0.16 0.22 0.26
A2 0.32REF 1. dimensional and tolerancing per asme y14.5-1994.
A3 0.54REF 2. all dimensions are in millimeters.
D 7BSC 3. the “b” represents the Max. solder ball diameter, parallel

to datum plane Z. .
0.27 0.32 0.37

4, Datum Z (seating plane),is defi by the spherical

E /BSC crowns of the solder balls
e 0.5BSC
D1 5.5BSC
El 5.5BSC

8.3. Marking informati

Vimicro
ing VC0528BRVC
fermation| ...

CON T INFORMATION

Vimicro Corporation
Www.vimicro.com

15/F Shining Tower 1758 N. Shoreline Blvd.
No.35 Xueyuan Road Mountain View, CA 94043
Haidian District, Beijing USA

P. R. China 100083 Tel: 1-650-966-1882

Tel: 86-10-68948888 Fax: 1-650-966-1885
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Fax: 86-10-68944075

10.REVISION HISTORY

REVISION NO. REMARKS
0.9 Preliminary version 2006-12-07
0.95 Updated based on review feedbacks. 2007-06-
1.05 Modify Pin Assignment and Pin Layout ma 007-07-2
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