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ABSTRACT

This project presents the indoor security system using image processing method to
process image from video camera and sends an alert massage to owner’s mobile

phone.

The system received the video signal from CCTV camera and converted into
digital format and then captured into RAM. After that the image data will be
processed by MCS-51 controller. In comparison process if the difference value of 2
continuous captures is more than the setting value it means some thing wrong is
happened.

In the alert massage section, MCS-51 controller is used to write AT Command

instruction for control massage sending process to owner’s mobile phone.
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;PROGRAM : IMAGE PROCESSING

;DESCRIPTION : CONTROL SWITCH & PROCESS IMAGE
;FOR : MCS-51

;FILENAME : ENDOVOURN.ASM

;CREATE BY : SOMYOS PANORAM

o 2% o 3k 2R 3k e e o ok sk e ok o sk ok ROR S ok o R ko i o ok o ok ok ok sk akoakook ok K ke koK R K ok ok Kk
]

+ 3k 3k o ok Bk oo o b ok ok ok 3Kk bk ok ok ok ok s ok f e sk FOf Kok ok 3 KKK ROK ok ok o ok ok ok ok ok
r

DEFINE USER REGISTER

r
+ 34 o o ok 3k A sk Bk ok ok ke S sk ke sk o s ok A ok iR ke o KKK ok K ke e K Sk R OR oK Kok
T

DATA_H EQU 24H
DATA_L EQU 25H
OBIECT EQU LOH

;***************************************************

MAIN PROGRAM

[
sk o 3K K SR ok ok ke e o st e oo sk Akl R S O R sk ok R kR k Rk oKk
r

ORG 0000H
MAIN: CPL P1.6

SETB P1.7

SETB P1.5

SETB P1.3

CLR P1,2

SETB P1.4

CLR P1.0

MOV DATA_H,#00

MOV DATA_L,#00
CHKZ56LINE: JNB P1.1,CHK256LINE

SETB P1.0

CLR P14

SETB P1.2

;Threshold#2

;Alternate Addess
;LED DUB

;Close Counter MR
;Enable TDA

;Open gate delay sync.
:Count Difference Image

;Check Image 256 Line
:Close gate dalay sync.
:Disable TDA

;Open Counter IMR



-**************************************************

IMAGE_A SUB IMAGE_B

**************************************************

LOOP1:

SWAP_DATA:

MOV
INC
ACALL

CLR
NOP
MOV
MOV
SETB

CPL
CLR
NOP
MOV
MOV
SETB

SuBB
JC
5IMP
MOV
SUBB

DPTR,#0000H
DFTR
CLOCK

P1.5

A,PO
R2,A
P1.5

P1.6
PL1.5

A,PO
R3,A
P1.5

AR2
SWAP_DATA
THRESHOLD
A,R2
AR3

-************************************************

CHECK THRESHOLD IMAGE

**************************************x*********

THRESHOLD

SUBB
JC
LMp

A, #40H
END_IM
INC_PIX

-***********************************************

CHECK END CF IMMAGE

***********************************************

END_IM:

MOV
CINE
MOV
CINE
LJMP

RO,DPH

RO, #03FH,LOOP1
R4,DPL

R4, #0FFH,LOCP1
COMPARE

;Initial Address

; Load Image A

; Load Image B

; Image A SUB Image B

;OLD VALUE = 40H



-**********************************************

INCREASE DIFFERENCE VALUE

**********************************************

INC_PIX: CLR A
CLR C
MOV A,DATA_L
ADD A,#01
MOV DATA LA
MOV A,DATA_H
ADDC A, #00
MOV DATA_H,A
LIMP END_IM

o 2 o e o ke ol ke sk 3 K K e 3 3K o K K K R K K oK K K K ok 6 o o o o ok o sk ok o ok oKk o
f

; CHECK OBJECT

+ 24 6 K o o ok R e e Kl e O ke Sl e KRR 3 i RO R R R K K K K
r

COMPARE: CLR A
CLR C
MOV A,DATA_H
SUBB A, #0BJECT1
INC SEND_SMS
LIMP MAIN
SEND_SMS: CLR P1.7 ; Display LED
ACALL DELAY_1s
ACALL DELAY_1s
CLR A
CPL P1.6
LIMP MAIN

-*******************************************

CLOCK FOR READ DATA

*******************************************

CLOCK: SETB P1.3 ; CLOCK OF COUNTER
CLR P1.3
RET

-********************************************************

Dummy Delay time 1s
****x**************************xx***********************

DELAY_IOms MOV R7,#10 ; Do 10 times
DELAY_10ms_1: MOV R6,#0E6H ; Eachloop = 1 ms
DELAY_10ms_2: NOP

NOP

DINZ R6,DELAY_10ms_2

DINZ R7,DELAY_10ms_1

RET

DELAY_1s: MOV R5,#100 ; Do 100 times



DELAY_1s_1: ACALL DELAY_10ms
DINZ R5,DELAY_15_1
RET



TsunsuraInInad SMS
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;,PROGRAM : SEND SMS
,DESCRIPTION : WAIT FOR SMS
;FOR » MCS-51

;FILENAME : SMS.ASM

;CREATE BY : SOMYQOS PANORAM

+ oK ok e ok o e kR s e s sk B Rk ok o ok ok ok ok bk e 3 R skl ik 3 S R ok 3 ko o ok koK
t

<o sk R ok sk ok R R ke o ok sk ok o sRokoR sfoRokok R ke ok R K R R KK K kR ko
[

MAIN PROGRAM

!
s o o e oot o o o ook o K HOK K K 36k oK HORRK SRR KKK e e S 3 o o e e K Kk KK
!

ORG 0000H ; Reset Vector

MAIN: MOV P3,#000111118B ; Clear Port3

CHECK: 1B P3.2,%
1B P3.2,CHECK
ACALL SEND
INB P3.2,%
ACALL CHECK
SIMP L

SEND: MOV TMOD,#021H ; T1 8Bit Auto, TO 16Bit
MOV TH1,#0FDH ; 9600 bps Timerl Defauit
MOV TL1,#0FDH ; X-TAL 11.0592MHz
SETB TR1 ; Start Timer1
MOV SCON, #040H ; Made1 RX Disahle
MOV DPTR,#SERIAL_TEXT ; Set Pointer Serial TX
ACALL TX_TEXT ; TX Text to Serial Port
SIMP $
RET

RSP L LSS LSRR LRt L

; TX Serial Text from ROM Pointer

» e 4 e e 3 e o0 R OK e O Sk ol ke e R e ale S e e R e 3 R i 0RROKR ROR ROKR KOk ok R ek
!

TX_TEXT: CLR TI ; Clear TI
TX_LOOP: CLR A ; Clear ACC
MOvC A, @A+DPTR ; Get Data from ROM with Pointer
INC DPTR
CINE A, #00FH,TX1
ACALL TX2
TX1: CINE A, #0FFH,TX_CHAR; Check OFFH End of Text Char.
RET ; End => Return
TX_CHAR; MOV SBUF,A ; Send Data to SBUF
INB TL% ; Wait until TX already
TX2: CLR TI ; Clear TI
ACALL DELAY_10ms

AIMP TX_LOOP ; Jump to TX_LOOP
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; Dummy Delay time 1s
-********************************************************
¥

DELAY_10ms: MOV R7,#10 ; Do 10 times
DELAY_10ms_1: MOV R6, #0E6H ; Each loop = 1 ms
DELAY_10ms_2: NOP

NOP

DINZ R6,DELAY_10ms_2

DINZ R7,DELAY_10ms_1

RET
DELAY_1s: MOV R5,#100 ; Do 100 times
DELAY_1s_1: ACALL DELAY_10ms

DINZ R5,DELAY_1s_1

RET

;*********************************************************

:Define Constant < Store in Flash EEPROM Program Memory >

4 0k K 2k 3 ok ok ok e o ok ok SOK ok K 3K K o o 3K 3K 3 ok ok ok ok ok of ok Aok o oK K K K ok R K K ROk ok kR ok ko
!

SERIAL_TEXT: DB 'AT+CMGF=0',00DH,00AH,00FH
DB 'AT+CMGS=25",00DH,00AH,00FH
DB

'0011000A9166560522720000AA0DF3F2B82E4FD3F36176594E07',01AH,0FFH

END
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Philips Semiconductors

Product specification

e e P e e

Video analog input interface

TDA8708A

FEATURES

8-bit resolution

Sampling rate up to 32 MHz

Binary or two's complement 3-state TTL outputs

TTL-compatible digital inputs and outputs

internal reference voltage regulator

Power dissipation of 365 mW (typical)

input selector circuit (one out of three video inputs)

Clamp and Automatic Gain Control (AGC) functions for
CVBS and Y signals

No sample-and-hold circuit required.

The TDA8B70BA has white peak contro! in modes 1 and
2 whereas the TDA8708B has control in mode 1 only.

QUICK REFERENCE DATA

APPLICATIONS

» Video signal decoding

» Scrambled TV (encoding and decoding)
» Digital picture processing

¢ Frame grabbing.

GENERAL DESCRIPTION

The TDAS708A is an analog input interface for video signal
processing. It includes a video amplifier with clamp and
gain control, an 8-bit analog-to-digital converter (ADC)
with a sampling rate of 32 MHz and an input selector.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Veea analog supply valtage 45 50 5.5 v
Veen digital supply voltage 4.5 5.0 5.5 v
Veeo TTL output supply voltage 42 5.0 55 A
lcea analog supply current - 37 45 mA
lcco digital supply current - 24 30 mA
lcco TTL output supply current - 12 16 mA.
ILE DC integral linearity error - - 1 LSB
DLE DC differential linearity error - - .5 LSB
felkimax) maximum clock frequency 30 32 - MHz
B maximum -3 dB bandwidth (AGC ampilifier) 12 18 - MHz
Pt total power dissipation - 365 500 mw

ORDERING INFORMATION
PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDAB708A 28 DIP plastic SOT117-1
TDABTOBAT 28 S028L plastic S0OT136-1

June 1994
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Video analog input interface TDAB708A

BLOCK DIAGRAM

analog
video input  video input voltage ADC clock  decoupling
selaction bit 0 selection bit 1 output  input input  input TTL outputs Voo (+5 V)
]
14 15 viDEo |19 |20 5 21 7
AMPLIFIER
16 L output formal/
video inpul 0 > ) chip enable
. . 17 INPUT B - bit - .
> 3-state input,
video input 1 = M ol ECTOR ADC ] (07 Pub
video input 2 > 2 -
) » D5
clamp capacitor | 24 3
connection L A D3
AGC capacitor | 25 OUTPUTS 0 » D4
connection TDAB708A » D3
1] D2
12] . D1
. PEAK LEVEL 13]
AGC & N DIGITAL COMPARATOR ] » DO
CLAMP
LOGIC
& " BLACK LEVEL gt
MODE DIGITAL COMPARATOR
SELECTION
peak level currem 28
resistor input " + SYNC LEVEL ¢
DIGITAL COMPARATOR
-~ FYy
27 26 | 6 L|—_IE; '22 I-|_—:;3 Jp—
I

I I I
synclevel  hiack loval  digital Voop  digital analog Voos  a@nalog
sync pulse  sync pulse (+5V) ground (+5V) ground

Fig.1 Block diagram.
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Philips Semiconductors

Product specification

Video analog input interface TDA8708A
PINNING
SYMBOL | PIN DESCRIPTION
‘D7 1 data output; bit 7 (MSB)
D6 2 | data output; bit 6
D5 3 | dataoutput; bit 5
D4 4 | data output; bit 4
-CLK 5 |clock input
‘Veen 6 |digital supply voltage (+5 V) 07 (1] “ 28] APEAK
Veeo 7 | TTL outputs supply voltage (+5 V) D6 2] 27| GATE A
DGND 8 | digital ground D5 E 26! GATEBR
OF 9 ??:{tspt:tt;oi:sjgchlp enable pa [4] El AGE
D3 10 ! data output; bit 3 cuk [s] 24| CLAMP
D2 11| data output; bt 2 Voeo [€] 23] AGhD
D1 12 | data output; bit 1 veeo [7] "DABTORA 2] veea
Do 13 | data output; bit 0 {LSB) DGND [ 8| 21] DEC
10 14 | video input selection bit Q oF [9] 20] ADCIN
I 15 | video input selection bit 1 03 (75 75] anouT
VINO 16 |videoinput 0
VINA 17 | video input 1 o2 L 18] vinz
VIN2 18 | video input 2 o [re] [17] vint
ANOUT 19 | analog voltage output Do [13] 18] ViNo
ADCIN 20 | analog-to-digital converter input 1014 15] 11
DEC 21 | decoupling input MBBB54
Veooa 22 |analog supply voltage (+5 V)
AGND 23 janaleg ground
CLAMP 24 | ctamp capacitor connection
AGC 25 | AGC capacitor connection
GATE B 26 | black level synchronization putse
GATE A 27 | sync level synchronmétlon-pulse Fig.2 Pin configuration,
RPEAK 28 | peak level current resistor input

June 1994



Philips Semiconductors

Product specification

Video analog input interface

TDAS8708A

FUNCTIONAL DESCRIPTION

The TDAB708A provides a simple interface for decoding
video signals.

The TDAS708A operates in configuration mode 1 {see
Fig.4) when the video signals are weak (i.e. when the gain
of the AGC amplifier has not yet reached its optimum
value). This enables a fast recovery of the synchronization
pulses in the decoder circuit. When the pulses at the
GATE A and GATE B inputs become distinct (GATE A and
GATE B pulses are synchronization pulses occurring
during the sync¢ pericd and rear porch respectively) the
TDAB708A automatically switches to configuration mode 2
{see Fig.5).

When the TDAB708A is in configuration mode 1, the gain
of the AGC amplifier will be roughly adjusted {sync level to
a digital output leve! of 0 and the peak level to a digital
output levet of 255).

in configuration mode 2 the digital output of the ADC is
compared to internal digital reference levels. The resultant
outputs control the charge or discharge current of a
capacitor connected to the AGC pin. The voltage across
this capacitor controls the gain of the video amplifier. This
is the gain control loop.

The sync level comparator is active during a positive-going
pulse at the GATE A input. This means that the sync pulse
of the composite video signal is used as an amplitude
reference. The bottom of the sync puise is adjusted to
obtain a digital output of togic 0 at the converter output. As
the black level is at digital level 64, the sync pulse will have
a digital amplitude of 64 LSBs.

The peak-white control loop is always active. If the video
signal tends to exceed the digital code of 248, the gain will
be limited to avoid any over-range of the converter,

The use of nominal signals will prevent the output from
exceeding a digital code of 213 and the peak-white control
loop will be non-active.

The clamp level control is accomplished by using the same
techniques as used for the gain control. The black-level
digital comparator is active during a positive-going pulse at
the GATE B input. The clamp capacitor will be charged or
discharged to adjust the digital output to code 64.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOCL PARAMETER MiN. MAX. UNIT
Veea analog supply voltage -0.3 +7.0 vV
Veeoo digital supply voltage -0.3 +7.0 vV
Veeo output supply voltage -0.3 +7.0 v
AVee supply voltage difference between Ve and Veep -1.0 +1.0 vV
supply voltage difference between Veeo and Veep -1.0 +1.0 Vv
supply voltage difference between Veea and Veeo -1.0 +1.0 V
Y input voltage -0.3 Veca V
ilg output current 0 +10 mA
Tsig storage temperature -55 +150 °C
Tamb operating ambient temperature 0 +70 °C
T junction temperature 0] +125 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rih j-a thermal resistance from junction to ambient in free air
SOT117-1 55 K/w
S0T136-1 70 KW

June 1954




Philips Semiconductors

Product specification

Video analog input interface

TDA8708A

CHARACTERISTICS
Veoca=Vo10Vo3=45t0505V; Veep =VetoVg=451055V, Voo =V to Vg =4.2105.5V; AGND and DGND
shorted together; Veea to Veeo = —0.51t0 0.5 V, Veeo to Veep = -0.5t0 +0.5 V; Veea to Voo = -0.5to +0.5 V,

Tamp = 0 to +70 °C; typical readings taken at Veea = Veoep = Veeo = 5V and Tamp = 25 °C; unless othenwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Supplies
Veea analog supply voltage 4.5 5.0 5.5 \'
Veep digital supply voitage 4.5 5.0 5.5 \%
Veeo TTL output supply voltage 4.2 5.0 5.5 \%
lcca analog supply current - 37 45 mA
lcen digital supply current - 24 30 mA
lcco TTL output supply current TTL load (see Fig.B) - 12 16 mA
Video amplifier inputs
VIN(O TO 2) INPUTS
Viipp) input voltage (peak-to-peak value) AGC load with external | 0.6 - 1.5 vV
capacitor; note 1
[Zi] input impedance fi=6 MHz 10 20 - k€2
o input capacitance fi=6 MHz - 1 - pF
|0 AND |1 TTL INPUTS (SEE TABLE 1)
ViL LOW level input voltage 0 - 0.8 Vv
Vin HIGH level input voltage 2.0 - Veen |V
Iy LOW level input current V=04V 400 - - HA
hH HIGH level input current V=27V - - 20 UA
GATE A anD GATE B TTL INPUTS (SEE FIGS 4 AND 5)
Vi LOW level input voltage 0 - 0.8 A
Vi HIGH level input voltage 2.0 - Veep |V
I LOW level input current Vi=04V —400 - - A
™ HIGH level input current V=27V - - 20 pA
vy pulse width see Fig.5 2 - - us
RPEAK INPUT (PIN 28)
I28{min) i minimum peak level current Rag=00Q | - | 80 | 150 [ WA
AGC INPUT (PIN 25)
V25(min) AGC voltage for minimum gain - 2.8 - vV
Vastman) AGC voltage for maximum gain - 4.0 - Vv
AGC output current see Tahle 2
CLAMP INPUT {PIN 24)
Va4 clamp voltage for code 128 output - 35 - A
lo4 clamp output current see Table 3
June 1994 6



Philips Semiconductors Product specification

Video analog input interface TDA8708A

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT

Video amplifier outputs

ANCUT QuTPUT (PIN 19)

Visip-p) AC output voltage Vuin = 1.33 V (p-p); - 1.33 - v
(peak-to-peak value) Vo5 =368V

big internal current source RL = oo 2.0 2.5 - mA

loip-py output current driven by the load Vanour = 1.33 V (p-p); - - 1.0 mA
note 2

Vig DC output voltage for black level note 3 - Vieea—2.24 |- Vv

Z1g output impedance - 20 - Q

Video amplifier dynamic characteristics

Ot crosstalk between VIN inputs Veca=4.75t0525V - -50 -45 dB

Gaiff differential gain Vyn = 1.33 V (p-p); - 2 - %
V25 =36V

Paifr differential phase Vin = 1.33 V (p-p); - 0.8 - deg
Vp5=36V

B -3 dB handwidth 12 - - MHz

S/N sighal-to-noise ratio note 4 60 - - dB

SVRR1 supply voltage ripple rejection note 5 - 45 - dB

AG gain range see Fig.10 -4.5 - +6.0 dB

Gatab gain stability as a function of supply |see Fig.10 - - 5 %

voltage and temperature

Analog-to-digital converter inputs
CLK INPUT {PIN 5)

VL LOW level input voltage 0 - 0.8 vV
ViH HIGH level input voltage 2.0 - Veen |V
e LOW level input current Ve =04V -400 |- - HA
™ HIGH level input current Ve =27V - - 100 pA
2 input impedance fo= 10 MHz - 4 - k2
C input capacitance fox = 10 MHz - 4.5 - pF
OF INPUT (3-STATE; SEE TABLE 4}

VL LOW level input voltage 0 - 0.2 Y
Viy HIGH level input voltage 2.6 - Veco |V
Vg input voltage in high impedance state - 1.15 - vV
I LOW level input current =370 ~300 - pHA
™ HIGH level input current - 300 450 HA

June 1994 7
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Product specification

Video analog input interface TDA8708A
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
ADCIN INPUT (PIN 20; SEE TABLE 5)
Vop input voltage digital output = 00 - Veoca—242 (- v
Vog input voltage digital output = 2565 -~ Veoa - 1.41 - Y
Vanip-p) input voltage amplitude - 1.0 - v

(peak-to-peak value)
lag input current - 1.0 10 HA
1Zil input impedance fi=6 MHz - 50 - MQ
C input capacitance fi=6 MHz - 1 - pF
Analog-to-digital converter outputs
DiGiTaL outPuTs DO TO D7
VoL LOW level output voltage lor =2 mA 0 - 0.6 \'
Vou HIGH level output veltage oL = -0.4 mA 2.4 - Veen |V
loz output current in 3-state mode 0.4V <Vo<Veen -20 - +20 LA
Switching characteristics
foik(max 1 maximum clock input frequency | see Fig.6; note 6 | 30 | 32 ] - ! MHz
Analog signal processing (f; = 32 MHz; see Fig.8)
Gt differential gain Voo = 1.0V (p-p); - 2 - %
see Fig.3; note 7
Pgiff differential phase see Fig.3; note 7 - 2 - deg
f; fundamentat harmonics (full-scale) | fi= 4.43 MHz; note 7 - - 0 dB
£ harmonics (full-scale), fi= 4.43 MHz; note 7 - -55 - dB
all components
SVRR2 supply voltage ripple rejection note 8 - 1 5 %V
iTransfer function (see Fig.8)

(ILE DC integral linearity error - - 1 LSB
DLE DC differential linearity error - - 0.5 LSB
ILE AC integral linearity error note 9 - - 12 LSB
Timing (fo, = 32 MHz; see Figs 6, 7 and 8)

DiGimaL ouTPUTS (CL = 15 pF; loL =2 mA; R = 2 k)

tys sampling delay time - 2 - ns
tn output hold time B 8 - ns
ty output delay time - 16 20 ns
luEz 3-state delay time; output enable - 19 25 ns
tipz 3-state delay time; output disable - 14 20 ns
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Video analog input interface TDAS8708A

Notes
1. 0dB is obtained at the AGC amplifier when applying Vi, = 1.33 V.

2. The output current at pin 19 should not exceed 1 mA. The load impedance Ry should be referenced to Vgca and
defined as:

a} AC impedance 21 k{2 and the DC impedance >2.7 k(2.

b) The load impedance should be coupled directly to the output of the amplifier so that the DC voltage supplied by
the clamp is not disturbed.

Control mode 2 is selected.

Signal-to-noise ratio measured with § MHz bandwidth:

v
S . 2010g—ANOUTC®-p) 4B = 5 MHZ,
N V ANOUTY (RMS noise)

5. The voltage ratic is expressed as:

AVeea G _ . _ -
x — for Vi =1V (p-p), gain at 100 kHz = 1 and 1 V supply variation.

SVRR1 = 20 log Vo *26

B. Itis recommended that the rise and fall times of the clock are 22 ns. In addition, a ‘good layout' for the digital and
analog grounds is recommended.

These measurements are realized on analog signals after a digital-to-analog conversion (TDAB70Z is used).
The supply voltage rejection is the relative variation of the analog signal (full-scale signal at input) for 1 V of supply
variation:

Voo, ~Vieen Vo) —Vier)

A
SVRR2 =
AVeca

8. Full-scale sine wave (f; = 4.4 MHz; fy, = 27 MHz).

June 1994 9



Philips Semiconductors Product specification

Video analog input interface TDA8708A
Table 1 Video input selection {CVBS). Table 3 CLAMP output current.
" 10 SELECTED INPUT GATE A | GATE B DIGITAL leLame | MODE
0 1 VINA 1 1 output <0 ICLAMPM 1
1 0 VIND output > 0 2.5 UA 1
1 1 VIN2 X 0 XM 0 pA 2
0 1 output < 64 +50 pA 2
Table 2 AGC output current. 64 < output ~-50 pA P
GATEA |GaTEB| DISITAL 1\« | MODE® | Note
OUTPUT ,
1. X =don't care.
1 1 output <255 | -2.5 pA 1
output > 255 | lagcm 1 Table 4 OF input coding.
0 X output < 248 | O pA 2 OF DO TO D7
output > 248 | lagem 2 0 active, two's complement
1 0 OUtpUt <0 +2.5 IJA P 1 h|gh impedance
g 4;output < [2SuA 2 open circuitl!! | active, binary
output > 248 | lagcm 2 Note
1. WUse C > 10 pF to DGND,
Note

1. X =don'tcare.

2. Mode 2 can only be initialized with successive pulses
on GATE A and GATE B (see Fig.5).

Table 5 Qutput coding and input voitage (typical values).

BINARY OUTPUTS TWO'S COMPLEMENT
D7 D6 | D5 D4 | D3| D2 /D1 |DO|(D7 | D6|(D5| D4 D3 | D2 | D1 D0
Underflow - g|o0of(0|0|]0}J0;0]0 1 c(o|j0|0j0|0]|0O
0 Vega—-241V 0 (0000000 1 o(ojojO0|0]|0]|O
1 - oc|l0|0]0]0]0]0 1 1 o(ojoj0|0]0

254 - 1 1 1 1 1 1 1 0|0 1 1 1 1 1 1 0
255 Veca— 141V | 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
Qverflow - 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
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Video analog input interface TDAB708A

025V

5 MHz sine wave —

1.0V

IS

- 64 us _.J MABI59

Fig.3 Test signal on the ADCIN pin for differential gain and phase measurements.

digital MEE6S
oulput
level
T peak-level gain control
b s
black-level
clamping
sync-level gain control
0 L |
GATE A — lime
GATE B

LN

MCDE 1

Fig.4 Controt mede 1.
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Video analog input interface TDA8708A
digital MBB970
oufput
level
f
o T e o s
e - ] e mm N _ margin

standard picture
level

black-level
clamping

sync-level control

0 L ]

GATE A ﬂ*‘ W —» time
1
tw
GATEB
—
MODE 2 \
Fig.5 Control mode 2.

CLK clock input

| - — — reference level

nput (1.5V)

sarnple
N+1
sample sample L

analog N-1 N

input l l

ADEn \/

- b -
24V

data

cutputs  dataN-3 data N-2 data N -1 data N data N +1

DO to D7)

0.4V
-ty e MB8958

Fig.6 Timing diagram for data output.
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Video analog input interface TDAB708A

OF open

input T ;

24V

data high- impedance
outpuls 72 two's complement binary

Y,
(DO to D7) /‘ 04V
- 1gpz7 e q—tdEZ_... MBBYGSH

N

Fig.7 Output format timing diagram.

veoo
d] 2 ki)
DOt D7 _L ®
l 15 pF
’ IN916
or
IN30B64
MEDEES
DGND

Fig.8 Load circuit for timing measurement; data outputs (OF = LOW or open-circuit).
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Video analog input interface TDA8708A

<
9]
9]
o]

2k

/31

)

D0 to D7

or
IN3064

D
IN916
4

A

Q
i 52
MBB9ss

DGND

Fig.9 Load circuit for timing measurement; 3-state outputs (OF: fi= 1 MHz; Vge = 3 V).

MSAE78
12 T
G
(dB) [y g
a8k o
5% /;//,
7
4 1/ /
"
/]
7
0 Ay
;f‘\«m
v {2
A
////
L
=T
|
8 \ |
26 3 34 38 42 46
Vo5 (V)

(1) Typcal value (Vgea = Veen 25V, Tapy =25 °C).
(2) Minimum and maximum values (temperature and supply).

Fig.10 Gain contral curve.
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INTERNAL PIN CIRCUITRY
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TDAS8708A

APPLICATION INFORMATION

Additional information can be found in the laboratory report “FBL/ANG308".

330 Q
—1 28
—2 27 ——— harizontal sync
data oulputs <
— 3 26 —+— horizanial clamp
220 nF
f —4 25—+
1000 33pF 18nF
clock —|:|—-L>— 5 24— HE
6 23§ r f
22 nF
1uF 10 nF
0o : L T
i +5V 7 22 T sV
29 L oo TOAB708A .
|
\ 8 21 +—]F— +5v
1uF
T’— 9 20 [
10 pF LOW PASS @
; FILTER
—10 19 >
4.7 yF
— 11 18 11
dala outputs 47 pF 750
i —12 17—
| 4.7 uF 75Q
.— 13 16—
750
——1 14 15 4
MBBYE7 - 1 '

(2) See Figs 13 and 15 for examples of the low-pass filters.

{1) Itis recommended to decouple Vcegp through a 22 §) resistor especially when
the output data of TDAB708A interfaces with a capacitive CMOS load device.

Fig.12 Application diagram.
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Video analog input interface TDAB708A

22 uH 22 uH

12 pF
[ . ADCIN

[; J_ I' (pin 20)
2.2 ki) v
Tzva TGBpF TZTpF LI] °

:

MBEIEE - 1

ANQUT
(pin 19}

Vi

Vooa
{pin 22)

This filter can ba adapted to various applications with respect to performance requirements. An input and output impadance of at least 680 €2 and 2.2 k()
musl in any event be applied.

Fig.13 Example of a low-pass filter for CVBS and Y signals.

Characteristics of Fig. 13
Order 5; adapted CHEBYSHEY

0 s MSABa2 ¢ Ripple p <0.4 dB
o i \ | | o f =6.5MHzat -3 dB
SO | | * foweh = 9.75 MHz.
- 40 L
P
\\
} - 80 \

-120 -

71600
10 20 ¢ (MHz) 30

Fig.14 Frequency response for filter shown in
Fig.13.
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82 pH
ADOUT 680 £ " ADCIN

(pm19)“’T":_LW .L Pt I\: (pin 20}
Vi -|:15pF T15pF e

MS5A578

Veea
{pin 22)

This filter can be adapted ta various applicatians with respecl to performance requirements. An input and output impedance of at least 680 Q and 2.2 k()
must in any event be applied.

Fig.15 Example of an economical lbw-pass filter for CVBS and Y signals,

Characteristics of Fig. 15
e Order 5; adapted CHEBYSHEVY
o MSAEE s Ripple p 0.4 dB
o [T, = f=6.5MHz at -3 dB.
dB
(d8) ! \
10 - \
- 20! \
N
_30 ] \
] RN
| i LN
- 40 :
0 10 20 g P
Fig.16 Frequency response for filter shown in Fig.15.
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LM1881, LM1881-X

Video Sync Separator
General Description Features

AC coupled composite input signal
>10 k{2 input resistance

<10 mA power supply drain current
Composite sync and vertical outpuits
Odd/even field output

Burst gate/back porch output
Horizontal scan rates to 150 kHz

The LM1881 Video sync separator extracts timing informa-
tien including composite and verticat sync, burst/back porch
timing, and odd/even field information from standard nega-
tive going sync NTSC, PAL™ and SECAM video signals with
amplitude from 0.5V 1o 2V p-p. The integrated circuit is also
capable of providing sync separation for non-standard,
faster horizontal rate video signals. The vertical output is
preduced on the rising edge of the first serration in the ) i
vertical sync period. A default vertical output is produced Edge triggered vertical output

after a time delay if the rising edge mentioned above does Default triggered vertical output for non-standard video
not occur within the externally set delay period, such as signal (video games-home computers)

might be the case for a non-standard video signal. -40°C to +85°C operation {LM1881-X)

Connection Diagram

LM1881N
COMPOSITE Vee
SYNC cuTPUT @ 1 8 e} 5= 12V
0.1 pf
COMPOSITE [
9 )
VIDED INPUT 11 z 7 ST 0DD/EVEN QUTPUT
VERTICAL .
SYNC QUTRUT 3 & SET
680 kO
BURST /BACK PORCH
6 * 5 m— 1] T
COMPOSITE I
VIDED INPUT
|
COMPOSITE |. IJ ”—I -I -I
SYNC QUTPUT
VERTICAL
SYNC QUTPUT
BURST QUTPUT || ] U U U U U 1 ) 1] 1
ODD/EVEN I
oUTRUT

Qg 5001
Order Number LM1881M or LM1881N (0°C 1o +70°C)
Order Number LM1881M-X or LM1881N-X (-40°C to +85°C)
See NS Package Number MOBA or NOBE

‘FAL in ftns dalasheel refers to European broadcast TV standard “Phase Allernatng Ling”, and nol to Programmable Array Logic.

© 2003 Natonal Semiconductor Corparation D5008150 www.national.com
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LM1881, LM188B1-X

Absolute Maximum Ratings {Note 1) Package Dissipation (Note 2} 1100 mW
If Military/Aerospace specified devices are required, Storage Temperature Range -85°C 10 +150°C
please contact the Nationat Semiconductor Sales Office/ ESD Susceptibility (Note 3) 2 kv
Distributors for availability and specifications. Saldering Information
Supply Voltage 13.2v Dual-In-Line Package (10 sec.) 260°C
Input Voltage 3 Vep (Veg = 5V) Small Outline Package
8 Vep (Vo 2 8Y) Vapor Phase (60 sec.} 215°C
Output Sink Currents; Pins, 1, 3, 5 5 mA Infrared (15 sec.) 200°C
Qutput Sink Current; Pin 7 2 mA
Electrical Characteristics LM1881
Vi = 5V, Rger = 680 ki); T, = 0°C to +70°C by correlation with 100% electrical testing at T4=25°C
Parameter Conditions Min Typ (Note 4) Max Units
Supply Current Outputs at Vee = BV 5.2 10 mA
Logic 1 Voo = 12V 55 12
DC Input Voltage Pin 2 1.3 1.5 1.8 A
fnput Threshold Voltage {Note 5) 55 70 85 mv
input Discharge Current Pin 2; V,, = 2V 6 11 16 pA
input Clamp Charge Current Fin2, Viy=1V 0.2 0.8 mA
R+ Pin Reference Vollage Pin 6; (Note 6) 1.10 1.22 1.35 v
Composite Sync. & Verical lout = 40 pA; Voo = 5V 4.0 4.5 v
Cutputs Logic 1 Voo = 12V 11.0
lour = 1.6 mA Veg =5V 24 3.6 v
Logic 1 Voo = 12V 10.0
Burst Gate & Odd/Even lour = 40 pA; Ve = 5V 4.0 4.5 v
Qutputs Logic 1 Voc = 12V 11.0
Composite Sync. Output loyr = —1.6 mA; Logic ©; Pin 1 0.2 0.8 Vv
Vertical Sync. Output lour = —1.6 MA; Logic G; Pin 3 0.2 ¢.8 v
Burst Gate Output lour = —1.6 MA; Logic C; Pin 5 0.2 c.8 Vv
Odd/Even QOutput lour = -1.6 mA; Logic ; Pin 7 0.2 0.8 vV
Vertical Sync Width 190 230 300 us
Burst Gate Width 2.7 k&2 from Pin 5 to Ve 25 4 4.7 Hs
Vertical Default Time {Note 7) 32 65 90 HS

www nalional.com




Electrical Characteristics LM1881-X

Ve = 5V, Rger = B8O ki); T, = —40°C to +85°C by correlation with 100% electrical testing at T,=25°C

Parameter Conditions Min Typ Max Units
Supply Current Qutputs at Voo = 5V 5.2 10 mA
Logic 1 Voo =12V 5.5 12
2C Input Voltage Pin 2 1.3 1.5 1.8 v
nput Threshold Voltage 55 70 85 mv
nput Discharge Current Pin 2; Vi, = 2V 6 11 16 HA
nput Clamp Charge Current Pin 2; Vi, = 1V 0.2 0.8 mA
A5e¢ Pin Reference Voltage Pin &: 1.10 1.22 1.35 v
Somposite Sync. & Vertical louT = 40 pA; Vee =5V 4.0 45 v
Jutputs Logic 1 Vee = 12V 11.0
lour = 1.6 MA Vee = 5V 2.4 36 v
Lagic 1 Voo = 12V 10.0
Jurst Gate & Oda/Even lour = 40 PA; Voo = 5V 4.0 4.5 v
Jutputs Logic 1 Voo = 12V 11.0
Jomposite Sync. Output loyt = —=1.6 MA; Logic 0; Pin 1 0.2 0.8 v
Jertical Sync. Output loutr = —1.6 mA; Logic O; Pin 3 0.2 08 Vv
Jurst Gate Output lout = —-1.6 MA; Logic 0; Pin 5 0.2 0.8 Vv
>dd/Even Output lour = ~1.6 mA; Logic 0; Pin 7 0.2 0.8 v
fertical Sync Width 140 230 588 Us
lurst Gate Width 2.7 k€2 from Pin 5 to Ve 2.2 4 47 [V
erlical Default Time 32 G5 a0 Hs

Note 12 Absole Maximum Ratings naicate limils beyond which damage to the device may occur. For guaranteeq specifications and test conditions, see the
Flectrical Characlerisiics. The guaranteed specifications apply only for the test cenaitions listed.

Nale 2: For operalicn in ambient temperatures above 25°C. the device must be derated based on a 150°C maximum junction lemperature and a package fharmat
registance of 10°CAY, junction to ambient.

Nate 3: ESD susceptibilily test uses the “numan body medei, 100 pF discharged through a 1.5 Ki2 resistor”,

Nate 4: Typicais are at T, = 25°C and represent lhe most likely parametric norm.

Nate 5: Relative difference belween the input clamp voltage and the minimum input voltage which produces a horizontal outpul pulse.

Note 6: Caretu: attention should be made to prevent parasitic capacitance coupliag from any output pin (Pins 1, 3, 5 and 7} 1o the Rger pin (Pin 6).
Note 7: Delay time between the start of verlical sync (at input) and the verlical oulput pulse.

Typical Performance Characteristics

Rger Value Selection Vertical Default
vs Vertical Serration Sync Delay Time
Pulse Separation vS Rger
1400 T T T T 1.0
HOTE: Refer to the Yerlical Syrc Quiput
saclion under Application Notes. ‘& /
1200 f ‘

N 4
800 FULsE :\6@\\\ 0.6 A
MERED\\\\ T

oo QR
\\\wr 0.2

Repp VALUE (k@)
Rspr (M)

200 /
OOUBLE VERTICAL PULSE
0 | | | | 0.0
5 10 15 20 25 30 0 20 40 60 80 100
VERTICAL SERRATION VERTICAL DEFAULT SYNC
PULSE SEFARATION DELAY TIME
(us) (us)
CO9" 5007 00315008

3 www. national.com
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LM1881, LM1881-X

Application Notes (continued)

flip-flop is toggled by the default comparator. starting the
vertical sync pulse at pin 3 of the LM1BB1. If the default
vertical sync peried ends before the end of the input vertical
sync period, then the falling edge of the vertical sync (posi-
tive pulse at the “D” flip-flop) will clock the high cutput from
the comparator with V, as a reference input. This will retrig-
ger the oscillator, generating a second vertical sync output
pulse. The "Vertical Default Sync Delay Time vs Rger” graph
shows the relationship between the Rger value and the
defay time from the start of the vertical sync period befere
the default vertical sync pulse is generated. Using the NTSC
example again the smallest resistor for Rger is 500 ki), The
verticai default time delay is about 50 us, much longer than
the 30 ps serration pulse spacing.

A comman question is how can cone calculate the required
Rsgr with a video timing standard that has no sefration
pulses during the venical blanking. If the default vertical sync
is to he used this is a very easy task. Use the “Verticat
Default Sync Delay Time vs Rge1” graph to select the nec-
essary Rgpr 0 give the desired delay time for the vertical
sync output signal. If a second pulse is undesirable, then
check the "Vertical Pulse Width vs Rge1" graph to make sure

START OF FIELD 1(0DD)

the vertical output puise will extend beyond the end of the
input vertical sync pericd. In most systems the end of the
vertical sync period may be very accurate. in this case the
preferred design may be to start the vertical sync pulse at the
end of the vertical sync period, similar to starting the vertical
sync pulse after the first serration pulse. A VGA standard is
to be used as an example to show how this is done. [n this
standard a horizontal line is 32 ps long. The vertical sync
period is two horizontal lines long, or 64 ps. The vertical
detault sync delay time must be longer than the vertical
sync period of 64 ps. In this case Rger must be larger than
680 kL. Rger must still be small encugh for the output of the
integrator to reach V, belore the end of the ventical period of
the input pulse. The first graph can be used to confirm that
Rget is small enough for the integrator. Instead of using the
vertical serration pulse separation, use the actual pulse
width o} the vertical sync period, or 64 ps in this exampie.
This graph is linear, meaning that a value as large as 2.7 MQ
can be used for Rger (twice the value as the maximum at
30 ps). Due to leakage currents it is advisable to keep the
value of Rgey under 2.0 ML2. In this example a value of 1.0
M{2 is selected, well above the minimum of 680 k(2. With this
value for Ager the pulse width of the vertical sync output
pulse of the LM1881 is about 340 ps.

VERTICAL BLANKING INTERVAL
viDEa  END OF FIELD 2 (EVEN) le— EQUALIZING |, SERRATED |, . EQUALIZING _| PEAK
RSt \ & BOTTOM OF PICTURE PULSES VERTICAL PULSE PULSES TOP OF PICTURE _/{wm‘r[
u —_—
BLACK
f | LEVEL
a CLIP
LEVEL
I—q—||-|-—l - ]—n--q—z+¢3w4—i4—>+5—>+5—-—4—?—-—4—3—>—q—9—-—1—10---<—22—-1—21-|--1—— \[SYNC
TIPS
63.5 us 31.8 us 2.4 us 4.7 us
—— 230 us typ ——>1
21
119
c
11
00D FIELD
d
EVEN FIELD
4 us typ. 63.5 us
00815003

FIGURE 1. (a) Composite Video; {b} Composite Sync; (c) Vertical Quiput Pulse;
(d) Odd/Even Field Index; (e) Burst Gate/Back Porch Clamp
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Application Notes (continueq)

COMFOSITE ¢y !

STNC

VIDEQ

INFUT

sion ST HF

5|cprI‘

3
YERTICAL
SYNC %

QsC

[||-—||—

DEFAULT

suppLY
& VOLTAGE
REG » > o]
7 ODD/EVEN
—O FIELD
INDEX
— o0
CLK
CAPACITGR 6
CHARGE Repr
CURRENT §80k
0.1 ufF

5 BURST GATE/
f==) BACK PORCH
CLAMP

‘Components Gptonal, See Text

00515004

FIGURE 2.

ODD/EVEN FIELD PULSE

An unusual feature of LM1881 is an output level from Pin 7
that identifies the video fieid present at the input to the
LM1881. Ths can be useful in frame memory storage appli-
cations or in extracting test signals that occur in alternate
fields. For a compasite video signal that is interlaced, one of
the two fields that make up each video frame or picture must
have a halt norizontal scan line period at the end of the
vertical scan-—i.e., at the bottom of the picture. This is called
the "odd field” or “even field". The “even field” or “field 2" has
a complete horizonial scan line at the end of the field. An odd
fieid starts on the leading edge of the first equalizing pulse,
whereas the even field starts on the leading edge of the
second equalizing pulse of the vertical retrace interval. Fig-
ure 1{a}) shows the end of the even fieid and the start of the
odd field.

To detect the ogd/even fields the LM1881 again integrates
the compasite sync waveform (Figure 2). A capacitor is
charged during the period between sync puises and dis-
charged when the sync pulse is present. The period between
normal horizontal sync pulses is enough to allow the capaci-
tor voltage to reach a threshold level of a comparator that
clears a flip-flop which is also being clocked by the sync
waveform. When the vertical interval is reached, the shorter

integration time between egualizing pulses prevents this
threshold from being reached and the Q output of the flip-flop
is toggled with each equalizing pulse. Since the half line
period at the end of the odd fieid will have the same effect as
an equalizing pulse period, the Q cutput will have a different
polarity on successive fields. Thus by compaiing the Q
polarity with the vertical autput pulse, an odd/even field index
is generated. Pin 7 remains low during the even field and
high during the odd field.

BURST/BACKFORCH OUTFUT PULSE

In a composite video signal, the chroma burst is located on
the backporch of the horizontal blanking period. This period,
approximately 4.8 ys long, is also the black level reference
for the subsequent video scan line. The LM1881 generates a
pulse at Pin 5 that can be used either to retrieve the chroma
burst from the composite video signal (thus providing a
subcarrier synchronizing signal) or as a clamp far the DC
restoration of the video waveform. This output is cbtained
simply by charging an internal capacitor starting on the
trailing edge of the horizontal sync pulses. Simultaneously
the output of Pin 5 is pulled low and held until the capacitor
charge circuit times out-~4 ps later. A shorter output burst
gate pulse can be darived by differentiating the burst output

www.national.com
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K6T1008C2E Family

128Kx8 bit Low Power CMOS Static RAM

GENERAL DESCRIPTION

The KET1008C2E families are fabricated by SAMSUNG's
advanced CMQCS process technology. The families suppon
various operating temperature ranges and have various pack-
age types for user flexibility of system design. The families

FEATURES

» Process Technology: TFT

« Organization: 128Kx8

» Power Supply Voltage: 4.5~5.5V

» Low Data Retention Voltage: 2V(Min)

= Three state cutput ang TTL Compatible
» Package Type: 32-DIP-600, 32-SOP-525,

32-TSOP1-0820F/R

PRODUCT FAMILY

CMOS SRAM

also support low data retention voltage for battery back-up
operation with low data retention current.

Power Dissipation

Product Family | Operating Temperature | Vcc Range  Speed ﬁ"é;arndby Operating PKG Type
L o I ) {Ise1, Max) | (lccz, Max) ?
K6T1008C2E-L ) . S0pA . 32-DIP-60Q, 32-SOP-525
' oo | Commercial(0~70°C) e . 32-TSOP1-0820FR
K6T1008C2E-B 10pA
- P 1 45~55V 55Y/70ns - A — 50mA —
K6T1008C2E-P . 50pA 32-50P -525
- - ————1  Industrial(-40~85°C) -t - 32-TSOP1-0820F/R
KE6T1008C2E-F 15uA
1. The parameters are tested with 50pF test load
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
AEHLO e G [ ckgen  |— Precharge circuit |
=t ek !
we s ' s} vee WE s 28 107
. ars Si S i Bt Tt
:f - j 3; — 2:; vee O ; 32-TSCP 2511104 T —
- Loz ie s, Typet-Fowars  HISS i
A2 s i =D I 22 oz Raw X Memary array
s [ ]s 26 |A13 Al2 [ CF3 21 et Address ! Row 1024 rows
s 32-50P w[dm aiH2 g = ! salect 12Bx8 columns
as [ |7 N 6 Jas  ASCH1s 18 Az [
M s 32-0IP 2507 an Ae A : -
a1 ]e ] JoE R
az |10 B[ dsi0 ;‘;E}S [ s L
Mo alles 2 HEW
a0 |12 2 |h‘0! ::EFH 5;31101 5 _'r
T RE 20| ey — 1102 ne: ala 110 Circuit
vzt e 19| Jwos ‘NC E 5 32-T50P e o, kl_ cont | ] Column select
o3 s w8 Juas M [E H Typel-Reverse I 1/ I
vss || 17[ " woa 632 = 22 ey Data )
A1 -
as 3 o 360, cant .[ AT RETEE A
AGLT)2 - 31 a0
ALTCE1 32[J0E L l
Column Address
Name Function A
I = - N
CS1,C8z Chip Select Input
OE Output Enable Input . ool
— — - CS: ™
WE Write Enable Input We —| oo
1FOn~1/Q8 | Data Inpuis/Cutputs oE
Ao~A1s Address Inputs
Veo Power
Vss Ground
N.C. No Connection

SAMSUNG ELECTRONICS CO., LTD. reserves the right to change products and specifications without notice.
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K6T1008C2E Family CMOS SRAM

e
PRODUCT LIST

Commarcial Temperature Products{0~70°C) Industrial Temperature Products(-40~85°C)

Part Name Function Part Name Functionr
KE6T1008C2E-DLSS 32-DIP, 55ns, Low Power K&T1008C2E-GP55 32-S0P, 55ns, Low Power
KBT1008C2E-DL70 32-DIP, 70ns, Low Power K&8T1008C2E-GP70 32-80P, 70ns, Low Power
K6T1008C2E-DBSS 132-DIP, 55n5, Low Low Power K&8T1008C2E-GF55 32-S0P, 55ns, Low Low Power
KBT1008C2E-DB70 32-DIP, 70ns, Low Low Pawer K6T1008C2E-GF70 32-S0P, 70ns, Low Low Power
KBT1008C2E-GL5S5 32-80P, 55ns, Low Power K6T100BC2E-TF55 32-TSOP F, 55ns, Low Low Power
K6T1008C2E-GL70 32-SOP, 70ns. Low Power K6T1008C2E-TF70 32-TSOP F, 70ns, Low Low Power
KE6T1008C2E-GBS5 32-SQP, 55ns, Low Low Power KET100BC2E-RF55 32-TSOP R, 55ns, Low Low Power
K6T1008C2E-GB70 32-S0P, 70ns, Low Low Power K&6T1008C2E-RF7Q :32-TSOP R, 70ns, Low Low Power
K&T1008C2E-TB5S5 32-TSOP F, 55ns, Low Low Power
K6T100BC2ZE-TB70 32-TSOPF, 70ns, Low Low Power |
KB8T1008BC2E-RB6S 32-TSOP R, 55ns, Low Low Power
KET1008C2E-RB70 32-TSOP R, 70ns, Low Low Power

FUNCTIONAL DESCRIPTION
eS| cs: | ©E WE 10 7 Mode Power
H X X1 X1 High-Z Deselected Standby
xmo L xv XN High-Z Deselected Standby
i L H Ij . H . High-Z (_JL_Jtput Disabled Active
- L H A Ir H o Dout Read Active
L H X1 L Din Write | Active
1. X means don’t care (Must be in high or low states)
ABSOLUTE MAXIMUM RATINGS"
| ltem Symbol ' Ratings Unit Remark
Voltage on any pin relative to Vss VIN,VouT 05t07.0 \ -
Voltage on Vcc supply relative to Ves Voe -05t07.0 \ -
Power Disstpationr Po 1.0 w -
StoIage temperature ) TsTG -65t0 150 °C -
Qperating Temperature Ta Oto 70 C K6T1008C2E-L/-B
| -40 to 85 °C K&6T1008C2E-P/-F

1. Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. Functional operation should be
restricted to recommended operating condition. Expesure to absolute maximum rating conditions for extended periods may affect retiability.

‘ 3 Revision 3.0
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K6T1008C2E Family

CMOS SRAM

RECOMMENDED DC OPERATING CONDITIONS"

Item Symbol Product Min Typ Max  Unit
Supply voltage Vee KET100BC2E Family 4.5 5.0 55 v
Ground Vss All Family 0 0 0 \
Input high voltage ViH KET100BC2E Family 22 - Vee+0,52) v
Input low voltage ViL K6T1008C2E Family -0.5% - ) 0.8 \%
Note
1. Commercial Product: Ta=0 to 70°C
Industrial Product: Ta=-40 to 85°C, otherwise specified.
2. Overshoot: Vee+3,0V in case of pulse width<30ns.
3. Ungershoot: -3.0V in case of pulse width<30ns.
4. Overshoot and undershoot are sampled, not 100% tested
CAPACITANCE?" (i=1MHz, TA=25°C)
Iltem Symbol Test Condition Min Max Unit
Input capacitance CIN VIN=0V - 6 oF
Input/Cutput capacitance Cio Vio=0V - 8 pF

1. Capacitance is sampled, not 100% tested

DC AND OPERATING CHARACTERISTICS

ltem Symbol Test Conditions Min | Typ ' Max ' Unit
In;l;f rlreal-cage cu:rent ILi VI-N=V‘S; to Vco -1 - 1 | WA
Oﬁfbut Iéakage cﬁfre.ﬁt-- |LO.__§1=V\H or CS2=VIL or E=V|Hor WE=V1L, Vio=Vss to Veg -1 - 1 WA
:O.Eafratiﬁggaén; supply C;Jrrent Icc I|o=0mA, §7=VIL, CSz=V|H, Vnr;:V\H or ViL, Read - - 10 | mA
N |C_C1 Cycle time=1pus, 100%duty, hlo=0mA, ﬁtsé.Z_V, C822Vee-0.2V, Ving0.2v _ . 7 | mA
Average operating current or VinzVee-0 2V
__l_c_gz__"CycIE t}mé;\;‘lin, 100% duty, |m=0mA ﬁw\m‘ CS5z=Vin, V’\N=VIH or Vi - - i 50 | mA
_O“ﬁtpui low vollage - Vol I0L=2.Tm;\- o - - | 04| V
J&put H-i.g]voltage VBH. __|.(-]-;-|=—1 .0mA 24 - - v
Sié.ﬁdbyea-r_r;{(_fTL] : lsg WﬁiC_Swn=V|H, CS82=v, Other ingmts=V|H or ViL - - 3 mA
Standby Current(CMOS) | Ise1 |CS+2Voc-0.2V. CS22Vee0.2V or CS2<0.2Y, Other inputs=0-Vee| - | - | 50| A

1. 50pA for Low power product, in case of Low Low power products are comercial=10pA, industrial=15uA.
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K6T1008C2E Family CMOS SRAM

AC OPERATING CONDITIONS

TEST CONDITIONS( Test Load and input’Output Reference)
Input pulse levei: 0.8 to 2.4V
Input rising and falling time: 5ns cuh ]
Input and oulput reference voltage: 1.5V Vi
Qutput load(see right): CL=100pF+1TTL )
CL=50pF+1TTL

1. Including scope and jig capacitance

AC CHARACTERISTICS (vcc=4.5~5.5v, Commercial Product: Ta=0 to 70°C, Industrial Product: Ta=-40 to 85°C)

L Speed Bins
Parameter List Symbol 55ns 70ns Units
Min Max Min Max ‘
'Read Cycle Time . te 55 | - e ns
Addres‘; Access Time . o ) l; - 55 - 70 ns
Chip Select to Outpu!m - tto - 55 - 70 ns
{ Output Enable to Valid Output e | - 25 ] 35 ns
Read Chip Select to Low-Z Output N 7 _ Lz 10 | - 10 - ns
703:;.&7 r;blérto .Low-imOutput E 7 torz 5 v - 5 - ns
:Vé;‘pilsi;ab!e to H|gh2 Cutput . tHZ D. . 20 0 25 ns |
OuputDisabletoHigh-ZOutput |tz | 0 20 0 25 hs
Output Hold from Address Change w0 10 . - | ons
77\Wri1e€y.clé_:l;i;|-1e - twc o 55 - 70 -+ ns
ChipSelecttoEndofwite | ww a5 | - | s | - | s
Address Set-up Time A3 0 - 0 - ns
h—d.c_ir;ess Valid to End of erte o 7 taw 45 - 60 - ns
Wiite V:Irl_t_g _-P_ILI-|.SEI W_rld_tr_1 o o i _‘ - twp 4Q - 50 - ns
| Write Recovery Time twr - Q - ns
Witeto OutputHigh-Z2 | e | 0 20 0 25 ns
Data to Write Tiﬁe Qverlap - {DwW 20 - ' 25 - ns
Data Hold from Wite Tme | ton o . - o - ns
jEnd Writ; trcr>'Output Low-Z - - ”tow 5 R 5 - ns
DATA RETENTION CHARACTERISTICS
ltem Symbol ’ Test Condition Min | Typ | Max | Unit
"Vcc for data retention VDR CS12Vee-0.2vh 2.0 - 5.5 \
B ' KET1008C2E-L = - - | 20
Data retention current loR Vee=3.0V, CS12Vee-0.2V" KET1008C2E-B ~ - 10 pA
K6T1008C2E-P - - 25
KBT1008C2F-F - - 10
Data retention set-up time 1SOR | See data retention waveform 0 . . ms
Recovery time {RDR 5 - -

1. C812Vee-0.2V, CS2xViee-0. 2V(T81 contralled) or CS#<0. 2V(CS2 confrolled)

; 5 Revision 3.0
March 2000
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K6T1008C2E Family CMOS SRAM

TIMMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE({1) (Address Controlled, CS1=0E=Vu, CS2=WE=ViH)

[ s {RG e
Address ;
S X
[:---mH -
Data Out Previous Data Valid % Data Valid

TIMING WAVEFORM OF READ CYCLE(2) (wE=vin)

—— R
Address } ¢ ;k

taa . » w
— ———-tcot - ;
CS1 \\ [
q—tqu.z)-—»I
CS2 ]/ \
l+———tco2- -—>

{ v tOE
OE /

LtOLZ - —tOI-l124>
_ etz
Dataout ———— High-Z X Data Valig r—

NOTES (READ CYCLE)
1 tHz and 1OHZ are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output voltage

levels.
2. At any given temperature and voltage condition. tHz{Max.) is less than {Lz{Min.}) both for a given device and from device 1o device

interconnection.

6 Revision 3.0
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K6T1008C2E Family

CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(1) (WE Centrolled)

S twe »
Address T )K
B - tew2)— tWR(:)
Cs1 X /
. ‘ e AW .
C
S2 7E C e — lCW2) \
— -—- twp(1) >
Y /
WE N j\ h 7
tAS(3)
E— - tow -——»e—tDH 41
Data in A Data Valid A
—_ [—
Data out Data Undefined A
TIMING WAVEFORM OF WRITE CYCLE(2) (Cs: Controlled)
. —"_—_tWC — _
Address
s e — tew2)—-
. PAR(4)
CcS1 ‘ I 71
— taw ——¥
€S2 / N\
SE— —— WP —————»
WE /
E 7
———{PA——>e—tDH—
Data in )l; Data Valid X
Data out High-2 High-Z
7 Revision 3.0
March 2000
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K6T1008C2E Family CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (GS: Gontrolled)

—— e e BE
Address X

;QMS[S}W—il(;W‘Z),WH .
& \

L- taw

- e — W2 —

— —— "—"-"'t\NP(H [ .__...__,,!
WE X 7

~—— DWW ——>e—1DH —»

Data in X Data Valid X

Data out High-Z High-Z

NOTES (WRITE CYCLE)

1. A write occurs during the averlap of a low CS1, a high CSz and a low WE. A write begins at the latest transition among £S1 goes low,
CS2 gaing high and WE going low: A write end at the earliest transition among CS1 gaing high, CSz2 geing low and WE going high,
bwp is measured from the begining of write to the enc of write.

2. tew is measured from the CS1 going low or CSz going high to the end of write.

3. tas is measured from the address valid to the beginning of write. .

4 bwr 18 measured from the end of write to the address change. twr1 applied in case a write ends as CS1 ar YWE going high twrz applied
in case a write ends as CSz going to low

DATA RETENTION WAVE FORM

CS1 controlled
Data Retention Maode

Vece

4.5V

2.2v

VDR

_ CS2Vee - 0.2V
C81
&S SR S U sn—

CS2 controlled
Data Retenticn Made

Vce

4.5V - -
CS2

VDR

0.4V
GND i

8 Revision 3.0
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