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Abstract

This report describes about application of an interface between CMOS camera (C328R) and

color LCD display (Nokia 6100). The interface was implemented using the Atmel AVR

ATmegal 28 microcontroller.
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3.1.2 HosiEiuTugandes
u‘saﬁu"lﬂsﬁwﬂwaﬂn@,ﬂﬂﬁ'mﬂsé’faaﬁmmﬂéfquﬁi 2.6 - 3.0 Than Sudeniuldraes
usedunas Taold LM 317 wldoud 5 Taad 18ivina 2.8 Taad detlouldlugandes
daunsesfuiaanuditonldiuluaandes 119 103 Hex inverter twos 74HC04

Vo a a o oW - 3 o @ A - 1o ad
ﬁﬂﬂﬂﬁjﬂiﬁﬂﬁﬂqaﬂ IﬂEﬁ]:!ﬁ'ﬂﬂi‘]ﬁﬂiﬁﬂﬂﬂuﬂ'ﬂn‘ﬂ!ﬂ'lﬂU 4 LUNNTIETY

+2.5¥ +2.5V
100nF :[
= 1K gnc
CMOS Cammera Module =
R B4 ENB
—_— Y1 RET P v
— Y2 GND sW J__
- Y3 YCC e
—_l Y4 sCL —
snsnd S SDA —
— Yo VSYNC b 1M
= I 4 HSYNC —
YCC PCLK e
OND CLK_in
+2.3¥ 0
e = . I8gF
L00nF == L .

H 14 v
U4 3.3 msflouIWides nazaud iy Tugandes

Vo = 1.25V (1 + Ra / Ry) + Iapy Ra

' &
5U7 3.4 msadauseauIvifoswosaces
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unm 4

Tulasnauinsames AVR

4.1 TEAZBEAMEINY AVR
(-dl @ P=N
TulnsaeuInsaaes AVR iWu'lulnsaou Insamesn lasuniuiiouyin a1
ANUAWITAUINAYT I Wigenmin suandunsesie luniswain TusunsunGend
. - o r Y . . & o 4
AVR Studio NA1150% 191U WAU WinAVR (C Complier) Fatluaonauisns
o I~ A a a oo
luTasnouInsawes AVR Hu'lulnsnouTnsaaes nraa Iasustn ATMEL
] as o
@iy lnsneuTnsamesaszga Mcs-51) AVR Saiiu luTnsneuTnsameiasza

1 = é [ 0‘) o
1m1i91n ATMEL Haolaonssuuyy RISC (Advanced RISC architecture) ﬁeﬁuammmam

o - 4 . . .
‘li’f’ﬂﬂgﬁpmmwmsﬁuwm g (instruction in a single clock cycle)

paauiifvesvesalulasneulnsaned
1donl¥ AVR 1007 ATmaga128 15lu lulasaeuInsamesyuia 8 5ia 19
undauiladyeesf®nuuy XTAL 116 wanzdsy Fnuauiiauves
TuTasnouInsames 1dun
- Twdaeanudt uwar (Flash) dwmsuideuTdsunsy 128 Ala'lud
- Ivuwanudfeyan1asuuy EEPROM g 4 nlalud
- $1W9U 10 qegedle 5320 0
- fhaesfems SPI $auau 1 Y9, °C $119u 1 ¥04, Programmable Serial USARTs
FIUIU 2 T4
- 11 ADC 9119 10 1 $117U 8 ¥o9
- 1 Timer /Counters 8 1 1ag 16 119 $149U 2 909, 8 1in PWM $1u7u 2 Fo4,

Watchdog Timer , Real Time Counter
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4.3 arsdearsveyaeynsunvinga USART

3

5] 9

TuTnsnouInsamed AVR annsefivzdomsdoyasyniulalaonsldluga
USART (Universal Synchronous and Asynchronous serial Receiver and Transmitter) iwodods
Ed ]
foyarumanesaoynsuldiwuudalasiia (doyaiianuaeiios imshmuaduyaiu
P -~ ar 3/ ar 9 ] ) 9 Q L= | v w do

NASPIUAMUBHAUNNAIUT Uz ATA He 1AM SuaalianuduRusOY ) uag

= a 3/ to 3/ v - - . a9 . =
arFalasiia (mauﬂa"lmuﬂuﬂmﬂmumuumsmu (Start bit) UpudYQA (Data bit) uarUanya

(Stop bit) UTANITA (Parity bit) n381aTiA 14

i - p— T — v s it S e e s s i oo i, e e v e i St e SO A ot Sty

UBRR[H:L}

Y

i

ose ]

|

BAUD RATE GENERATOR  jw :
|

|

L

|

k

{ 5YNC (DGR |r—d oy 1

o] CONTROL xex

____________________________ —
Tranamitter

| |
] UDR (Trans ity comac, | !
| * PARITY |
| GENERATOR |
| N . - PN I

E ek TRANSM:T $51F T REGISTER CORTREL D
. |
0 U
f Receiver |
| »lcLock {
| RECOVERY centroL | ]
j i
! L L }
N . 0ATA o -

: —n;; RECENE SHIFT REGISTER RECOVERY CONTROL ; RxD
| ¥ s
| PARITY i
| |

U7 4.3 AonlaozunsyIuga USART

ad 1 [l v -~
vngdaziud Tuga USART uisesnidly 3 dau fle

1. dauadeduyaIuuiRn (Clock Generator) iteldfmundnsiven lunmssuds

¥
doya Tavmusasmualdnameluuazmousn HIUN191 XCK

v

! 'Y . ’
2. duaveyneuUnNIY (Transmitter) lAudedoyaoonnauImesn TxD

L] o« 9 . 2
3. dwTuioyaoynsy (Receiver) lasmsiudoyaninuinesn RxD
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uaziizvamainlugua1siia 3 @2 Uszneu'lidae UCSRA, UCSRB 1agUCSRC
mydsdoyaoynsulugiuuszdilasia sudumsdedeyailumsuy dnvausvoursudoyn
synsuiilsznenTudqe

1. fiaguduteyn (Start bit

2. indioya (Data bit)

3. wisaon (Parity bit)

4. Uianyadoya (Stop bit)

. |
I FRAME "

S B000000CE T
CLE v St 0 1 2 3 4 5, g 8 Sol 7 SUIBLE
B / X ; periE g lel {FI/DESH( )

St Start bit, always low.

)] Data bits (0 1o 8).

P Parity bit. Can be odd or aven,
Sp Stop bit, always high.

iIDLE  No transiers on the communication Ene (RxD or TxD). An IDLE fine must be
high.

51l 4.4 guvusudeyaaynsy

e

AmANTAN TRy Ve luga USART NAd

4 o @ o o = v w
1. M3ABAHULYBAWAN (Full Duplex) Fa5Uuazd 19 LendaszAniy muse

a k2

Fudsdeyaldlurandsidu

¥
2. MauldvaluTnuasalasiiauazez e lngiia
= 7Y o T a = o =)
3. naeuiinyeanasaaynsuns i U nsimuaiindeya mydmuaievya
¥
HagMsAmUamsa Wudu

= = oo
4. TiduasrasunuRanainvausudoyauazdioynlerossu (Framing Error

and Data Overrun Detection)
5. Tvuamsdemsuuniad lusrmaes

= < = o
6. Tnuaniguanuizlunsfomsdoynuuozdslnsia



msfAemsdoynoynsuTnuaezdelnsdmiumsdemsdoynsenilulnsney
TnsamoesfuwesmeynsuwiefdonilylnsnouTnsame fmdondesunoufiumesin
wasaeynsy (RS-232) uennnmsdmuainuiadeya Janya wazwisALED wxdeaiin
mmuasasisilumsiudedeyafisond Sasweanouonisn (baud rate) nions

asumlasvesdyaralu 1 Sud

A15199 4.1 MIAUIUNIOATILBALTA

Truan1sHIau ATAIUIMHITATIVOALTA | NITAIUIUNIAT UBRR

Tnunozas IasualnA(U2X=0) | BAUD = fosc/16(UBRR+1) | UBRR=(fosc/16BAUD)-1

Tnunezdalasianign BAUD = fosc/8(UBRR+1) | UBRR=(fosc/SBAUD)-1

(U2X=1)

Tnuewmmaasgalnsyia BAUD = fosc/2(UBRR+1) | UBRR=(fosc/2BAUD)-1
Tng

BAUD : dmiluoasaluniiednnaiuifi (bps)
Fosc @ AMUAARANMUIRNINANYDIZUL

UBRR : 53a#95 UBRRH az UBRRL (0-4095)
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= =] =) o l:
Y1984 LCD 6100 1) 10 41 Toeliswazidoaasil
=l g c:y Q Q ao [] dy - d' L]
U1 1V, 7D 15980 Iideed msunaesasneary IWidesdnaiuguiniey
=) = o o =
412 RST AD 15189 Jagyinauiiaodn o
413 SDATA fia idmsuiudadoyauuuoynss
¥14 SCLK fin nidwsudygnanimdmivimuaimigmsendoya
115 s fip VidmSuBuuliacenable)ns Sudidoyaoynsuinuiiasin o
o o Y [ o
Y16 Vyep sy U580 lumsuaaina anseldldfunsdu 3.3 Thad
417 NC Tifimsldau
¥18 GND
) Y J . T '
419 LED- ifluwan dmiuTwuunlaviBackiight) §1'deemsarugunistelu
#1506 GND 14 Tasase

4110 LED iWluvinn d v Wuua lanldlasuus sdutlseuna 6-7 1oag

14
=) W =t J
nndeyadisduniafonldlod LM317 lumsadraussdulvine 3.3 Tad uag

o
a3 TWimes 1 uun lavvuia 6.3 Toad

] ¥
11U 5.2 wesadausedu lidel¥iused Lep

1NAAT Vo= 1.25(1+R,R,)
doansusadu’v 3.3 Taad idonld R, - 240 Tevin 03181 R, = 303.6 Towu daru
zfion1d R, dWluanudrumudiva ldvua 1 flaTews
doanmsusadu v 6.3 Tad @onld R, - 240 Tortw 021871 R, = 969.6 Toviy Faviy

widonld R, duanudummlSua 1dvuna 10 Alalowy
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UNN 6

=y < g
MmN

@ é i
TumsidouTdsunsuldsu lulnsnou Insaaey s1ezidmund sudumuindeu'ld

¥
178 uaz‘l%ﬁ’uammwmmu 1“1?\5\1\1‘]1&1‘1 Lﬁ'lﬁ']ll'liE’IL!‘UQ'L’T'JH%JBQT"IﬁlﬂJﬂu"]f'ﬂﬂﬁLL'Jﬂﬁlfﬂu 2

v =)
oYU AD

o ' o b d
1. ¥oNALITMITUNNIINANNSY C328R

o o =
2. FONAUITMIUAAINANNLUIDT LCD

6.1 MIpueranIsIRINEDY C328R

o ¥ Ay ° v o oS v -
ﬂ?ﬁﬂﬁg’lmﬂﬂﬁﬂa'ﬂﬂﬂﬁﬂﬁu']ul'l]ﬂf‘)ﬂ'ﬂulllIﬂﬁﬂfJUIﬂﬁﬁ!ﬂﬂﬁﬂag 29199

1. a3d

QeI (TXD) #ofiuwl PEO (RXDO) 489 AVR

2. 5udya s (RXD) #ofiuan PE1 (TXDO) Y83 AVR

I ¥ (]
iipaninndesiuil Wnsdesuuveynsy isiudenidluga USART vealulns

¢ h aa A = & 3 o )
ﬂﬂui“ﬂiﬂlﬁﬂﬁ FIIFNITIATUVUDYNTUTUAN U Iﬂﬂiﬂzal"ﬁﬂﬂ'lillﬁﬂﬂﬂﬂﬂ'ﬁ'L’Tﬂ'ﬁ'lﬁ (uoa

r ar =y L) = & 1 n‘ {
15A) 1Ay 115,200 dadeiuil Fuiuausudufindosgnian 13

gavaaf1d 1woandos C328R

15199 6.1 gafdaueandos C328R

Command ID Number | Parameterl | Parameter2 | Parameter3 | Parameterd
Initial AAO1h 00h Color Type RAW JPEG
Resolution Resolution
(Still 1mage
only)
Get Picture AAQ4h Picture Type 00h Q0h 00h
Snapshot AAO05h Snapshot Type | Skip Frame Skip Frame 00h
Low Byte High Byte
Set Package AAOGh 08h Package Size | Package Size 00h
Size Low Byte High Byte
Set Baudrate AAQ07h 1st Divider 2nd Divider (0h 00h
Reset AAO8h Reset Type 00h 00h xxh*
Power Off AA0%h 00h 00h 00h 00h
Data AADAQ Data Type | Length Byte O | Length Byte 1 | Length Byte 2
SYNC AAODK 00h 00h 00h 00h
ACK AAQEh CTommand ID | ACK counter | 00h / Package | 00h / Package
ID Byte 0 ID Byte 1
NAK AAOQFh 00h NAK counter | Error Nuunber 00h
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ndyaevesad Lo Aldaadedy Ty TnsaouTnsamesTogdetiu 4 v 18us
1. %1CS /dfiuv1 PBO

2. ¥1SCLK A8fiuv1 PBI

3. ¥1SDATA fefiuv) PB?

4. Y1RST#@efuv1 PB3

R
o w A

mdanlFlumsdiowTsunsuiannased LCD

1. SLEEPOUT filusdeiiduield 1C PCF8833 (Aans power-up

2. NORON (normal display mode on) ilumdafivinls vooylu Tnuailna

3. coLMoD () iumdsildlunmsdongtuvuvesd Failegdaosu 3 uuy 1dud
12 U@, 8 U uag 16 U / Wnksa

4. MADCTL (memory data access control) tHusndai i lumsfmuasamuz

¥ s

A Ningdestums eudoyanausy

]
ar

5. SETCON (set con trast) tilufndai 19 lun1s Usus Inids V.o

6. DISPON (display on) ﬁ'fluﬁ1f?aﬁ‘ﬁﬂﬁﬁmmﬁmwamu%gaﬁ'acﬁuum oz
i 1da13

7. RGBSET (colour set) fumdsfildlumsmnuadildunsuanwma

8. CASET (column address set) Husdefi 19 lumsdm uﬂqm’%"u (xs) uazqﬂqﬂﬁw
(xe) voanadul dmiumaidoudoyansluusy

9. PASET (page address set) i¥lumdsfildlumsmnuasaiu (ys) uazAANIY
(ye) ¥oun1 fvsums@eudoyansluusuy

10. RAMWR (memory write) Lﬂuﬁwﬁ'ﬂuﬂwﬁuu%y‘amu.:m
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3. 16 Us/nnsa RGB 5:6:5
d - o ° @ e o
NI NISLHUIN 1umﬁwuuTﬂmﬂsmmmmw ﬂ%zﬂ'lﬂ'l‘iﬁﬂ‘ljﬂy.ﬁ'ﬂﬁz 2]‘1‘Uﬂ

wolw lRgaddau 1 R

32

M319% 6.4 uanamsWoudoyn d1m3U RGB 5:6:5

BYTE DIC 7 6 5 4 3 2 1 0
15t write 1 R Ra R Ry Rg Gs Gy G
2nd write 1 Gn G, Gy B, B B, B, By
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1. Uszfu wdsduana,“msifeuTsunsunrunuluTnsaeunsames AVR
#701117 C il WinAVR C (Compiler)” LonToWAmMA,NFUNH
365 W1 2549
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MANHIN



gardusnlFulasesny

#include <avr/io.h>

#include <avr/interrupt.h>
#include <stdio.h>

#include <util/delay.h>

#include <avr/pgmspace.h>
#include "AVR-PROTO_BETA.h"

#include "LCD6100Philips.h™

#define F_CPU 8000000UL

#define Delaylms(x) _delay_ms(x)
#define sbi(port,bitnum) port |=_BV(bitnum)
#define cbi(port,bitnum) port &= ~( BV(bitnum))

void Delayl00ms(uint8_t x);

void Delayl00ms(uint8_t x)
{
uint8_t i;
for (i=0;i<x:i++)
{
Delay1ms(200);

#define TIMECONST 5000 // Good 80 // it better at 400000

unsigned int Image=0;



unsigned char Recived[] = { 0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00 };
I} 1/

unsigned char reset[] = { 0xAA, 0x08, 0x01, 0x00, 0x00, OxFF };

unsigned char sync [] = { 0xAA, 0x0D, 0x00, 0x00, 0x00, 0x00 };

unsigned char ack [] = { 0xAA, 0x0E, 0x0D, 0x02, 0x00, 0x00 };

unsigned char init [] = { 0xAA, 0x01, 0x00, 0x05, 0x03, 0x03 };

unsigned char snap [] = { 0xAA, 0x05, 0x01, 0x00, 0x00, 0x00 };

unsigned char getp [] = { 0xAA, 0x04, 0x01, 0x00, 0x00, 0x00 };

unsigned char ackl [] = {0xAA, 0x0E, 0x04, 0x00, 0x00, 0x00 };

[H R Rk ko ek ook ok ek b Prototype function®/

static int uart_putchar(char ¢, FILE *stream);

static FILE uart_str= FDEV_SETUP_STREAM(uart_putchar,NULL,
_FDEV_SETUP_WRITE);

void Init_Serial(unsigned int baudrate);

/*******************************USARTO putchar*/

static int uart_putchar(char ¢, FILE *stream)

{
iflc="a"){
fputs("*ring*\n" stderr);
return 0;
}
if(c ="\n")

uart_putchar("\r',stream);
loop_until_bit_is set(UCSROA,UDRE();
UDRO=¢;
return 0;

}

I**********'A'********************USART transmit*/



void USART_Transmit(unsigned char data)

t
while(!(UCSR1A & (1<<UDRE1)))

UDRI1 = data;
H

[k sk ok ok ko ko ok ke k e [nitiaize UARTO*/
static void USART_Init0(unsigned int baud)
{
//SET baud rate
UBRROH=(unsigned char) (baud>>8);
UBRROL=(unsigned char) baud;
//Enable transmitter
UCSROB= 0x08;
//Set frame format: 8data,NonParity,1stop bit
UCSROC=0x86;
//Set address uart_str to stdout
stdout= &uart_str;

}

[tk koo ko ok k ok k ko ek kR x [nitiaize UART1*/
static void USART Initl(unsigned int baud)

{

/SET baud rate

UBRR1H=(unsigned char) (baud>>8),
UBRRI1L=(unsigned char) baud;

//Enable receiver and transmitter

UCSR1B={x18;

//Set frame format: 8data,NonParity,1stop bit

UCSR1C=0x86;



}

1

1/

unsigned char vartGetChar () // Channel 0 with ATMEGA128

t

unsigned char x;

h

4

unsigned long timeout;
timeout = 0;
do {
timeout++;
if (timeout > TIMECONST)
break;
} while ((UCSR1A&(1<<RXC1)) == 0);

if (timeout < TIMECONST)

{
x =UDRI;
// return 1;
}
return x;

1/

void SendCommand (unsigned char *dat)

t

int i;
for (i =0; i < 6;i++)
{
USART_Transmit (datfi]);

_delay_us (5);



/*

int wait_for_ack(unsigned char *dat)
t
unsigned int i=0;

unsigned long timeout = 0;

while (i < 6 && (timeout++) < 40) // Comment 35 it ok..

{
Recived[i++]=uartGetChar();
//Recivedli]= rChar;
timeout = 0;
}
if (timeout < 40)
{
for(i=0;i<., i++)
printf (" %02x " ,Recived[i]);
printf ("\n");
return 1;
}
return 0;
HH
[

*/

.. sure for work

*/

int wait_for_pic(unsigned char *dat)
{

unsigned int i=0;

unsigned long timeout = 0;

/funsigned char rChar;

while (i <12 && (timeout++) < 5000) // Comment 35 it ok.... sure for work

{

Recived[i++]=uartGetChar();



b
/'k

//Recived[i]= rChar;
timeout = 0;
H
if (timeout < 40)
{
for(i=0;i<12;i++)
printf (" %02x " ,Recived[i]);
printf ("\n");
return 1;

}

return 0;

int main(void)

{

"

MCUCR =0x80;
unsigned int loop, retry;
unsigned int rgb_size;

unsigned int complete = 0;

USART _Init0(8); /115200
USART _Init1(8); /1115200
sei(); //enable interrupts

printf (""\nDigital Camera Poject\n");
for (retry = 0; retry < 3; retry++)

A

SendCommand (reset):

_delay_ms (10);

for (loop = 0; loop < 60; loop++)

{

*/



printf ("Sync Camera %d\n",loop);

SendCommand (sync);

/f Camera accept about loop = 24

f/memset (Recived, 0, sizeof Recived);

if (wait_for_ack (Recived))

{
if (R:rived[0] == 0xAA) & & (Recived[1] == 0x0E))
break;

i

// if loop > 60 then camera not connect;
if (loop > 35)

printf ("Camera not Connect\n");

else
{
printf ("Camera connect now\n");
while (1)
{
//lsend ACK

complete = 0;

printf ("Send Command ACK\n");

SendCommand (ack);

//get dummy byte

if (wait_for_ack (Recived))

{
if (Recived[0] != 0xAA) & & (Recived[1] != 0x0KE))
break;

}
printf ("Send Command init JPEG\n");



7

SendCommand (init);

if (wait_for_ack (Recived))

{
if (Recived[0] != 0xAA) & & (Recived([2] != 0x01))
break;

}

printf ("Send Command snapwn");

SendCommand (snap);

if (wait_for_ack (Recived))

{
if (Recived[0] != 0xAA) && (Recived|2] != 0x05))
break;

}

printf ("Send Command Get Picture\n");

SendCommand (getp);

if (wait_for_pic (Recived))

i
if (Recived[0] != 0xAA) && (Recived|[2] != 0x04)
&&(Recived([6] != 0xAA) && (Recived|[8] != 0x01))
break;

}

rgb_~*-e = Recived[11];

rgb_size<<=8;

rgb_size=rgb_size+Recived{10];

rgb_size<<=8§;

rgb_size=rgb_size+Recived{9];

printf ("\nImage Size = %d" ,rgh_size);

//after init camrea success just to return complete = 1;

complete = 1;



break;
}
if(complete){ // test loop
unsigned int y,z=0;
unsigned char *p _t;
y=0x2000;
while (z++ < 27000){
unsigned char pic;
pic =uartGetChar();
p_t = (unsigned char *)y;
*p_t = pic;
y+;
¥
} /ltest loop

} // else

! } // retry;
11}/1 while(1)

/I LCD NOKIA

LCD6100PwrUp();
LCD6100Init();
LCD6100SetRGB();
Delay100ms{10);
LCD6100TestPic();

return 0;
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General Description

The C328 module is a highly integrated serial camera board that can be attached to a wireless or PDA
host performing as a video camera or a JPEG compressed still camera. 1t provides a serial interface
(RS-232) and JPEG compression engine to act as a low cost and low powered camera module for
high-resolution serial bus security system or PDA accessory applications.

oV7640/8 ov528 ;i UART
VGA Image CZIZ Compression <::> Host

Sensor Engine
EEPROM
C328 camera module (Programy}

Figure 1 — System block diagram
Features

»  Small in size, low cost and low powered (3.3V) camera module for high-resolution serial bus
security system or PDA accessory applications.

On-board EEPROM provides a command-based interface to external host via RS-232.

UART: 115.2Kbps for transferring JPEG still pictures or 160x128 preview @8bpp with 0.75fps.
On board OmniVision OV7640/8 V3A color sensor.

Built-in JPEG CODEC for different resolutions.

Built-in down sampling, clamping and windowing circuits for VGA, QVGA, 160x120 or 80x60
image resolutions.

Built-in color conversion circuits for 2-bit gray, 4-bir gray, 8-bit gray, 12-bit RGB, 16-bit RGB
or standard JPEG preview images.

»  No external DRAM required.

VVVVY

\4

System Configuration

1. Camera Sensor
The C328-7640 module uses OmniVision OV7640/8 VGA color digital CameraChips with an
8-bit YCbCr interface.

2. OV528 Serial Bridge

The OV528 Serial Bridge is a JPEG CODEC embedded controller chip that can compress and
transfer image data from CameraChips to external device. The OV528 takes 8-bit YCbhCr 422
progressive video data from an OV7640/8 CameraChip. The camera interface synchronizes with
input video data and performs down sampling, clamping and windowing functions with desired
resolution, as well as color conversion that is requested by the user through serial bus host
commands.

The JPEG CODEC can achieve higher compression ratio and better image quality for various
image resolutions.

3. Program EEPROM
A senal type program memory is built-in for C328-7640 to provide a set of user-friendly
command interfacing to external host.
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Board Layout

<4—— 20mm —Pp»
RS-232 %
RS-232 y meee EEPROM
jueee
3.3V Tx Rx GND 28mm
oV7640/8 ov528
v
Top View Bottom View

Figure 2 — C328-7640 board layout and serial interface pin

Serial Interface

1.  Single Byte Timing Diagram
A single byte RS-232 transmission consists of the start bit, 8-bit contents and the stop bit. A start

bit is always 0, while a stop bit is always 1. LSB is sent out first and is right after the start bit.

44— Single Byte Transmission —»

ong
g
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v ud
sug
9ung
Lng
doig
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Figure 3 — RS-232 single byte timing diagram

2. Command Timing Diagram
A single command consists of 6 ¢_:tinuous single byte RS-232 transmissions. The following is

an example of SYNC {(AA0D00000000k) command.

44— SYNC Command ——»

AAh . ODh ; 00h i 00h :: 00k :; 0Oh :

" Single

Byte
Figure 4 — RS-232 SYNC command timing diagram



Command Set
The C328-7640 module supports total 11 commands for interfacing to host as following:

Command ID Number | Parameterl | Parameter2? | Parameterd | Parameterd
Initial AAO0lh 00h Color Type Preview IPEG
Resolution Resolution
Get Picture AAQ4h Picture Type 00h Q0h 00h
Snapshot AAO05h Snapshot Type | Skip Frame Skip Frame 00h
Low Byte High Byte
Set Package AAQ6h 08h Package Size | Package Size 00h
Size _ Low Byte High Byte
Set Baudrate AAQ7h 1st Divider 2nd Divider 00h 00h
Reset AA08h Reset Type 00h 00h xxh*
Power Off AA0%h 00h QCh Q0h 00h
Data AAOAB Data Type | Length Byte O | Length Byte 1 | Length Byte 2
SYNC AAODhK 00h 00h 00h 00h
ACK AAOQEh Command ID | ACK counter | 00h / Package | 00h / Package
ID Byte 0 ID Byte 1
NAK AAOFh 00h NAK counter | Error Number 00h

Components

iTM-C-328

Manual

* If the parameter is OXFF, the command is a special Reset command and the firmware responds to it

immediately.

1. nitial (AAO1h)

The host issues this command to configure the preview image size and color type. After receiving
this command, the module will send out an ACK command to the host if the configuration

success. Otherwise, an NACK command will be sent out.

1.1 Color Type
(C328-7640 can support 7 different color types as follow:

2-bit Gray Scale Oth
4-bit Gray Scale 02h
8-bit Gray Scale 03h
12-bit Color neh
16-bit Color 06h
JPEG 07h

1.2 Preview Resolution

80x60 Olh
160x120 03h

1.3 JPEG Resolution

Since the Embedded JPEG Code can support only multiple of 16, the JPEG preview mode can

support following image sizes. It is different from normal preview mode.

80x64 0th
160x128 03h
320x240 05h

640x480 07h
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2.  Get Picture (AA04h)
The host gets a picture from C328-7640 by sending this command.

2.1 Picture Type

Snapshot Picture 01h
Preview Picture 02h
JPEG Preview Picture 05h

3. Snapshot (AA05h)
C328-7640 keeps a single frame of JPEG still picture data in the buffer after receiving this
command. -

3.1 Snapshot Type

Compressed Picture 00h
Uncompressed Picture 0lh

3.2 Skip Frame Counter
The number of dropped frames can be defined before compression occurs. “0” keeps the current
frame, “1” captures the next frame, and so forth.

4, Set Package Size (AA06h)
The host issues this command to change the size of data package which is used to transmit JPEG
image data from the C328-7640 to the host. This command should be issued before sending
Snapshot command or Get Picture command to C328-7640. It is noted that the size of the last
package varies for different image.

4.1 Package Size
The default size is 64 bytes and the maximum size is 512 bytes.

Byte0 BytcN
1D Data Size Image Data Verify Code
(2 bytes) (2 bytes) (Package size - 6 bytes) {2 bytes}
« Package Size >
D -> Package 1D, starts from zero for an image
Data Size -> Size of image data in the package

Verify Code -> Error detection code, equals to the lower byte of sum of the whole
package data except the verify code field. The higher byte of this code is
always zero. i.e. verify code = lowbyte(sum(byte[0] to byte[N-2]))

Note: As the transmission of uncompressed image is not in package mode, it is not necessary to
set the package size for uncompressed image.




5.1

6.1

8.1
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Set Baudrate (AAO07h)

Set the C328-7640 baud rate by issuing this command. As the module can auto-detect the baud
rate of the incoming command, host can make connection with one of the following baud rate in
the table. The module will keep using the detected baud rate until physically power off

Baudrate Divider
Baudrate = 14.7456MHz / 2 x (2nd Divider + 1) / 2 x (1st Divider + 1)

Baudrate 1* Divider 2" Divider | Baudrate 1¥ Divider | 2™ Divider

7200 bps fth 0lh 28800 bps 3fh Olh

9600 bps bfh 0lh 38400 bps 2th Oih

14400 bps 7th olh 57600 bps Ifh 0th

19200 bps 5th 0lh 115200 bps 0th Clh
Reset (AA08h)

The host reset C328-7640 by issuing this command.

Reset Type
“00h” resets the whole system. C328-7640 will reboot and reset all registers and state machines.
“O1h” resets state machines only.

Power Off (AAO9N)

(C328-7640 will go into sleep mode after receiving this command. SYNC command (AAODh)
must be sent to wake up C328-7640 for certain period until receiving ACK command from
C328-7640.

Data (AADAR)
C328-7640 issues this command for teiling the host the type and the size of the image data which
is ready for transmitting out to the host.

Data Type
Snapshot Picture Olh
Preview Picture N%h
JPEG Preview Picture 05h
Length

These three bytes represent the length of data of the Snapshot Picture, Preview Picture or JPEG
Preview Picture.

SYNC (AAODh)
Either the host or the C328-7640 can issue this command to make connection. An ACK
command must be sent out after receiving this command.
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10, ACK (AAOEh)
This command indicates the success of last operation. After receiving any valid command, ACK

command must be sent out except when getting preview data. The host can issue this command
to request image data package with desired package ID after receiving Data command from
C328-7640. The host should send this command with package ID FOFOh after receiving a
package to end the package transfer. Note that the field “command ID” should be 00h when
request image data package.

10.1 Command ID
The command with that ID is acknowledged by this command.

10.2 ACK Counter
No use.

10.3 Package ID
For acknowledging Data command, these two bytes represent the requested package ID. While

for acknowledging other commands, these two bytes are set to 00h,

11.  NAK (AAOFh)

This command indicates corrupted transmission or unsupported features.

11.1 NAK Counter
No use.

11.2 Error Number

Picture Type Error 0lh Parameter Error Obh
Picture Up Scale 02h Send Register Timeout Och
Picture Scale Error 03h Command ID Error 0dh
Unexpected Reply 04h Picture Not Ready Ofh
Send Picture Timeout 05h Transfer Package Number Error 10h
Unexpected Command 06h Set Transfer Package Size Wrong 11h
SRAM JPEG Type Error 07h Command Header Error Foh
SRAM JPEG Size Error 08h Command Length Error Flh
Picture Format Error 0%h Send Picture Error F5h

Picture Size Error Oah Send Command Error fth
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LM317

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input-Output Voltage Differential V| <Vo 40 v
Lead Temperature TLeap 230 °C
Power Dissipation Pp Internaily limited w
Operating Junction Temperature Range T; 0~ +125 °C
Storage Tempsrature Range Tste —-65~+125 °C
Temperature Coefficient of Output Voltage AVp/AT +0.02 % /°C

Note 1: Absolute Maximum Ratings: are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at
these limits. The parametric values defined in the Electrical Characteristics tables are not guarantesd at the absolute maxinmum ratings. Tha “Recommended
Operating Conditions" lable will define the conditions for actual device operation.

Electrical Characteristic
(V) -V =5V, lg=0.5A,0°C < T, <+ 125°C, ljyax = 1.5A, Ppyax = 20W, uniess otherwise specified)

Parameter Symbol Conditions Min | Typ | Max Unit
Line Regulation (Note 2) Riine | Ty =+25°C _ 001 | 0.04 %V
3V sV -Vgs4ov
3V g V- Vg s 40V - 0.02 | 007 %IV
Load Regulation (Note 2} Rload |Tp=+25%, 10mA s Ig < lyax
Vg <5V - 180 | 250 |mV%/Vg
Vg5V 0.4 0.5
10mA < lg < Iyax
Vo <8V - 400 | 700 JmV%/Vy
Vo2 5V 0.8 15
Adjustable Pin Current Iand - - 46.0 | 100 uA
Adjustable Pin Current Change Alppy |3V s V- Vg <40V B 20 5.0 A
10mA < lg s lyax Pp S Pyax
Reference Voltage Vger |3V <Vin-Vo <40V
10mA < Ig S Iyax 1.20 | 125 | 130 v
Pp < Puax
Temperature Stability STt - — 07 - %1 Vo
Minimum Load Current to Maintain Regulation | I gany i - Vg = 40V - a5 | 120 mA
Maximum Qutput Current lomaxy |Vi- Vo =15V, Pp < Puax 1.0 22
V|-V 540V, Pp < Pyax 0.3 - A
Ta=25C
RMS Noise,% of Vgur aN Ta = +25°C, 10Hz < f < 10KHz - 10003] 001 % I Vo
Ripple Rejection RR Vg = 10V, f= 120Hz without Cap, 66.0 | 60.0 - B
Capy = 10uF (Note 3) 75.0
Long-Term Stability, T, = Tygn sT T, = +25°C for end point measurements, 1000HR | - 0.3 1.0 %
Thermal Resistance Junction to Case Rosc - - 5.0 - CIW

Note 2: Load and line regulation are specified at constant junction temperature. Change in Vp due to heating effects must be taken into account separataly.
Pulse lesting with low duty is used. (Pyax = 20S)

Note 3: CADJ, when used, is connecied between the adjustment pin and ground.

www.fairchildsemi.com 2
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LM1117/LM1117I
800mA Low-Dropout Linear Regulator

General Description Features

The LM1117 is a series of low dropout voltage regulators  # Available in 1.8V, 2.5V, 2.85V, 3.3V, 5V, and Adjustable
with a dropout of 1.2V at 800mA of load current. It has the Versions

same pin-out as National Semiconductor’s industry standard  ® Space Saving SOT-223 and LLP Packages

LM317. m Current Limiting and Thermal Protection

The LM1117 is available in an adjustable version, which can ~ ® Output Current 800mA
set the output voltage from 1.25V to 13.8V with onlv two  m Line Regulation 0.2% (Max)
external resistors. In addition, it is also available in five fixed g |pad Regutation 0.4% (Max)
voltages, 1.8V, 2.5V, 2.85V, 3.3V, and 5V. ® Temperature Range

The LM1117 offers current limiting and thermal shutdown. Its —LM1117 0°'Cto 125°C

circuit includes a zener trimmed bandgap reference to as- — LM11171 -40°C to 125°C
sure output voitage accuracy to within +1%.

The LM1117 series is available in LLP, TO-263, SOT-223, Applications

TO-220, and TO-252 D-PAK packages. A minimum of 10uF 2 .85V Model for SCSI-2 Active Termination

tantalum capacitor is required at the output to improve the lz;ost Regulator for Switching DC/DC Converter

transient response and stability. High Efficiency Linear Regulators
Battery Charger
Battery Powered Instrumentation

Typical Application

Active Terminator for SCSI-2 Bus

1100 W

LM1117-2.85
- 18 70 27
["‘,Pd \_© IN out : } LINES
GND :
i 4.75V TO + + :
= 5.23%Y 10 uF 22 uf 1 1100
| T T ™)
10081905

Fixed Output Regulator

LMt117-XX

' Vi Vour
l GND
10 uf* 10 ufb
Tantalum T T Tantaium

* Required if the regulator is located far from the power supply filter,
10091928

© 2002 National Semiconductor Corporation DS100919 www.national.com
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LM1117/LM11171

Ordering Information

Package Temperature Part Number Packaging Marking Transport Media NSC
Range Drawing
3-lead 0°C to +125°C LM1117PX-ADJ NO3A Tape and Reel MPO4A
S0T-223 LM1117MPX-1.8 N12A Tape and Reel
LM1117MPX-2.5 N13A Tape and Resl
LM1117MPX-2.85 NO4A Tape and Resel
LM1117MPX-3.3 NOSA Tape and Reel
LM1117MPX-5.0 NOBA Tape and Reel
—40°C to +125°C LM1117IMPX-ADJ NO3B Tape and Resl
LM1117IMPX-3.3 NOsB Tape and Reel
LM1117IMPX-5.0 NO6B Tape and Resel
3-lead TC-220 0°C to +125°C LM1117T-ADJ LM1117T-ADJ Rails TO3B
LM1117T-1.8 LM1117T7-1.8 Rails
LM1117T-2.5 LM1117T-2.5 Rails
LM1117T-2.85 LM1117T-2.85 Rails
LM1117T-3.3 LM11177-3.3 Rails
LM1117T-5.0 LM11177-5.0 Rails
3-lead TO-252 0°C to +125°C LM1117DTX-ADJ LM1117DT-ADJ Tape and Reel TDO3B
LM1117DTX-1.8 LM1117DT-1.8 Tape and Reel
LM1117DTX-2.5 IM1117DT-2.5 Tape and Reel
LM1117DTX-2.85 LM1117DT-2.85 Tape and Reel
LM1117DTX-3.3 LM1117DT-3.3 Tape and Reel
LM1117DTX-5.0 LM1117DT-5.0 Tape and Reel
-40°C to +125°C LM1117!DTX-ADJ LM1117IDT-ADJ Tape and Reel
LM1117IDTX-3.3 LM1117IDT-3.3 Tape and Reel
LM1117IDTX-5.0 LM11171DT-5.0 Tape and Reel
8-lead LLP 0°Cto +125°C LM1117LDX-ADJ 1117ADJ Tape and Reel LDCO8A
LM1117{.DX-1.8 1117-18 Tape and Reel
LM1117LDX-2.5 1117-25 Tape and Reel
LM1117LDX-2.85 1117-28 Tape and Resl
LM1117LDX-3.3 1117-33 Tape and Reel
LM1117LDX-5.0 1117-50 Tape and Reel
~-40°C to 125°C LMt 117ILDX-ADJ 11171AD Tape and Reel
LM1117ILDX-3.3 1117133 Tape and Reel!
LM1117ILDX-5.0 1117150 Tape and Reet
TO-263 0'C to +125°C LM1117SX-ADJ LM1117SADJ Tape and Reel TS3B
LM1117SX-2.85 LM1117S2.85 Tape and Reel
LM11178X-3.3 LM111783.3 Tape and Rest
LM11175X-5.0 LM111785.0 Tape and Reel

www.national.com
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Connection Diagrams

SOT-223

Tab is
Vour

[ JiNPUT
[ JoutpuT

[ nDs/GND

10081904

Top View

TO-220

Yout

Avem——
[ ————0urtPUT
| T ADJ/GND

10091902

Top View

TO-252

Tab is
Vour

I Input

[ 1 output

T adj/cHD

10091038

Top View

_— i_m-ﬂ GND (FIXED OUTPUT)

ws — == =0 ADJ. (ADJUSTABLE OUTPUT)

* l O Vour

Substrate

10091801

TO-263

TAB IS
Your

INPUT
QuTPUT
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10091944

Top View

N

10091845

Side View

ADJUST

NOT CONNECTED

Vout

When using the LLP package

10091946

Pins 2, 3 & 4 must be connected together and

Pins 5, 6 & 7 must be connected together
Top View
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UT621024

128K X 8 BIT LOW POWER CMOS SRAM

FEATURES

m Access time : 35/55/70ns (max.)
m Low power consumption :
Operating : 60/50/40 mA (typical)
Standby : 2pA (typical) L-version
1uA (typical) LL-version
Single 5V power supply
All inputs and outputs TTL compatible
Fully static operation
Three state outputs
Data retention voltage : 2V (min.)
Package : 32-pin 600 mil PDIP
32-pin 450 mil SOP
32-pin 8mmx20mm TSOP-1
32-pin 8mmx13.4mm STSOP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The UT621024 is a 1,048,576-bit low power
CMOS static random access memory
organized as 131,072 words by 8 bits. It is
fabricated using high performance, high
reliability CMOS technology.

The UT621024 is designed for low power
application. It is particularly well suited for
battery back-up nonvolatile memory
application.

The UT621024 operates from a single 5V

power supply and all inputs and outputs are
fully TTL compatible.

PIN CONFIGURATION
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128K X 8 BIT LOW POWER CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

PARAMETER SYMBOL RATING UNIT
Terminal Voltage with Respect to Vss VTERM -05t0+7.0 v
Operating Temperature Ta Oto+70 C
Storage Temperature Ts1a 65 to +150 T
Power Dissipation Po 1 W
DC Qutput Current lout 50 mA
Soldering Temperature (under 10 sec) Tsoider 260 C

*Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress rating only and functional operation of the device or any other conditions above those indicated in the
operational sections of this specification is not implied. Exposure to the absolute maximum rating conditions for extended

period may affect device reliability.

TRUTH TABLE
MODE CEl CE2 OE WE | VO OPERATION SUPPLY CURRENT
Standby X L X X High -Z Isg, 5B
Output Disable L H H H High - Z lee
Read L H L H DouT lCC:
Write L H X L Dy lec

Note: H = Vin, L=V, X = Don't care.

DC ELECTRICAL CHARACTERISTICS (Vcc = 5Vt 10%, TA=0T to 707C)

PARAMETER SYMBOL| TEST CONDITION MIN.|[TYP.| MAX. JUNIT
Input High Voltage Vin 22| - |VectD5] V
Input Low Voltage ViL -0.5] - 0.8 \'/
Input Leakage Current | I, Vss =ViN EVce -1 - 1 LA
Output Leakage Curreny oL Vss =Vio=Vee
C—E] =V orCE2 = Vi or -1 - 1 uA
OE =V or W_E =V
Output High Voltage Von low = - 1TmA 241 - - \
Output Low Voltage Voo lo.= 4mA - - 0.4 \
Average Operating lee Cycle time=min, 100% duty, -351 - | 60 100 | mA
Power Supply Courrent CEl =V, CE2 =V, 55 - [ 50 85 mA
o = OmA 70| - 40 70 mA
lect Cycle “me=1ps,100% duty,l,0=0mA
CEl £0.2V,CE22=Vc-0.2V, -] - 10 | mA
other pins at 0.2V or V¢c-0.2V,
Standby Power Iss CEl =V orCE2 =V,
Supply Current other pins at 0.2V or Vee-0.2V, 1 3 | mA
Ise1 CEl 2Vcc-0.2Voor -l - | 2 00
CE2<0.2V ‘;%* pA
other pins at 0.2V or Vec-0.2V, | - - 1 A
|LL | 15« | H
*Those parameters are for reference only under 50°C
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