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SEPARATING MACHINE BY IMAGE PROCESSING

Sasithorn Komsukol
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Chinnapat Nantajivakornchai Advisor
2000
ABSTRACT
Up until now, technology has taken action in agriculture to improve a products quality.
Products separation is the way 1o make a superior products quality and standard.
To respond that idea, this project called ~Agricultural Products Separating Machine By
Image Processing” which separates a products by products color that's transform to voltage level
and compares with reference voltage level to detecting unrequired products characteristic. This
project is based on video signal by converting analog signal to digital signal, using microprocessor
(o process data and control Separating Machine (o get rid of unrequired products.
This application can be used in many kinds of agriculural products or any products which

have a different color.
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MAIN:

LOOP:

DATA:

DATAZ:

DATAL:

TEST:

ORG 0000H
LIMP MAIN
ORG 0003H
LCALL DATA
RETI

CLR P3.1

CLR P3.0
MOV IE#81H
MOV P1#0FFH
SIMP LOOP

SETB P3.1

LCALL DELAY

MOV DPTR#0FFFFH
MOV RI1,#00H

MOV  R2#00H

MOV R3#00H

MOV  R4#0CH

MOV  RS5#80H

CLRyy P3.1

SETB P3.0

MOVX A,@DPTR
MOVX A,@DPTR
MOVX A,@DPTR

CINE A#7FH,TEST

LIMP BIT
JC BIT
INC R2

LIMP  BITI



BIT:

BITI:-

BLACK:

CRh:

BACK:

DELAY:

INC
INC

CINE

R1
R2

R2#1CH,DATAI

MOVX A,@DPTR

MOVX A,@DPTR

MOV
INC
MOV
RL
MOV
CJINE
LIMP
IC
MOV
ORL
MOV
MOV
CINE
MOV
CLR
MOV
RET
DIJNZ
RET

FND

R2,#00H

R4

A,RS

A

RS,A
R1#01H,BLACK
el

<l

A,R3

AR5

R3,A

R1#00H

R4 #08H,DATA2
AR3

P3.0

PL,A

R7.DELAY



General Description

The LM1881 Video sync separator extracts timing informa-
tion including composite and vertical sync. burst/back porch
timing, and odd/even fied information from standard nega-
tive going sync NTSC, PAL *, and SECAM video signals with
amplitude from 0.5V to 2V p-p. The integrated circuit is also
capable of providing sync separation for non-standard, fast-
er horizontal rate video signals. The vertical output is pro-
duced on the rising edge of the first serration in the vertical
sync period. A default vertical output is produced after a
time delay if the rising edge mentioned above does not oc-
cur within the externally set delay period, such as might be
the case for a non-standard video signal.

NNa‘tz'onal Semiconductor

February 1995

LM1881 Video Sync Separator

Features

AC coupled composite input signal
>10 kQ input resistance

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

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

Default triggered vertical output for non-siandard video
signal (video games-home computers)

Connection Diagram
. LM1881N

COMPOSITE
SYNC ourpyr O !
0.1 uf

COMPOSITE

VIDED leuro__{ "" 2

VERTICAL
(o —— |

SYNC QUTPUT 3

Vee
—————————0 5-12v

[~———————————0 ODD/EVEN OUTPUT
0.1 uF

by
Rsgr
680 kA

BURST/BACK PORCH
OUTPUT

COMPOSITE

COMPOSITE ] | I i
SYNC OUTPUT

e T
.

VERTICAL

SYNC OUTPUT

BURST OUTPUT

ODD/EVEN

OouTPUT

TL/H/9150-1

Order Number LM1881M or LM1881N
See NS Package Number M0O8A or NOSE

“PAL in this datasheet refers to European broadcast TV stardard ““Phase Alternating Line", and not to Programmable Array Logic.

©1995 National Semiconductor Corporation TL/H/9150

RRAD-B30M115/Printedin U. S. A.

lojeledas ouAg oapiA L8SLINT



Absclute Maximum Ratings

If Military/Aerospace specified devices are required, Storage Temperature Range —65°Cto +150°C
please contact the National Semiconductor Sales ESD Susceptibility (Note 2) 2kV

Office/Distributors for avallability and specifications. Soldering Information

Supply Voltage 13.2v Dual-In-Line Package (10 sec.) 260 °C
IJnput Voltage 3Vpp (Vg = 5V) Small Qutline Package

6 Vpp (Vcg 2 8V) Vapor Phase (60 sec.) 215°C
Output Sink Currents; Pins 1, 3, 5 5mA Infrared (15 sec.) 220°C
Output Sink Current: Pin 7 2mA See AN-450 “Surface Mounting Methods and their Effect on
Fackage Dissipation (Note 1) 1100 mW Product Reiiability” for other methods of soldering surface

mount devices.
Operating Temperature Range 0°C - 70°C

Electrical Characteristics
Vce = GV; Rset = 680 kQ; To = 25°C; Unless otherwise specified

Tested Design Units
t diti T
Rarameter Conditigge YP | Limit(Note3) | Limit(Note4) | (Limits)
Supply Current Outputs at Logic 1 Vece =5V 52 10 mAmax
Vee = 12V 5.5 12 mAmax
DClrput Voliage Pin 2 1.3 Vmin
) 1.5
- 1.8 Vmax
Input Threshold Voltage Note 5 55 mVmin
70
85 mVmax
Input Discharge Current Pin2;V |y = 2v 14 6 pAmin
16 pAmax
Input Clamp Charge Current Pin2;V iy = 1V 0.8 0.2 mAmin
Rsgr Pin Referencs Voltage Pin 6; Note 6 i 1.10 Vmin
1.22
| 1.35 Vmax
Composite Sync. & Vertical lout = 40 pA; VCE =BV, 4.5 4.0 Vmin
Qutputs Logic 1 Voo = 12V 11.0 Vmin
loyt = 1.6 mA Veo = 5V 3.6 24 Vmin
Logic 1 Vee = 12V 10.0 Vmin
Burst Gate & Odd/Even louT = 40 pA; Vee = 5V 4.5 4.0 Vmin
Outputs Logic 1 Vee = 12v 11.0 Vmin
Composite Sync. Cutput | out = —1.6 mA; Logic 0; Pin 1 0.2 0.8 Vmax
Vertical Sync. Output lout = —1.6 mA; Logic 0; Pin 3 0.2 0.8 Vmax
Burst Gate Output lout = —1.6 mA; Logic 0; Pin 5 0.2 0.8 Vmax
Odd/Even Output lout = —1.6 mA; Logic 0; Pin 7 0.2 0.8 Vmax
Vertical Sync Width 230 190 msmin
300 psmax
Burst Gate Width 2.7k from Pin 5 to Voo 4 25 ®smin
4.7 msmax
Vartical Default Time 2 Note 7 32 psmin
65
90 psmax

Mote 1: For operation in ambient temperatures above 25°C, the device must be derated based on a 150°C maximum junction temperature and a package thermal
resistance of 110° C/W, junction to ambient,

Note 2: ESD susceptibility test uses the “human body model, 100 pF discharged through a 1.5 ki1 resistor".

Mote & Typicals are at Ty = 25°C and represent the most likely parametric norm.

MNote 4; Tested Limits are guaranteed to National's AOQL (Average Outgoing Quality Level).

Mota 5: Ralative diiference between the input clamp voltage and the minimum input voltage which produces a horizontal output pulse.

Mota 3: Carstul attention shculd be made to prevent parasitic capacilance coupling from any output pin (Pins 1, 3, 5, and 7) to the Rggt r'n (Pin 6).
Mota 7: Oslay time between the start of vertical sync (at input) and the vertical output pulse.




Typical Performance Characteristics

Ry VALUE (ka)

Rggr (Ma)

Rget Value Selection
vs Vertical Serration
Pulse Separation

NOTE: Refer to the Vertical Syne Output
weclion under Applicalion Notes.
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Philips Semiconductors Product specification

8-bit bidirectional binary counter 74F269
FEATURES PIN CONFIGURATION
@ Synchronous counting and loading
Ul (1] @ PE
® Built-in look-ahead carry capability
Qo [2] 23 PO
@ Count frequency 115MHz typ a1 3] 22 P1
® Supply current S5mA typ Q2 4] [21] P2
a3 5] [20] P3
DESCRIPTION @ [E ) veo
The 74F269 s a fully synchronous 8-stage Up/Down Counter
featuring a preset capability for programmable operation, carry Gno [7] 18] P4
look-ahead for easy cascading and a U/~ input to control the as (8] [17] Ps
direction of ?ounting: /}l'l state changg; whether in counting or as 3] 7 Ps
parallel loading, are initiated by the rising edge of the clock.
a7 [19 15] P7
TYPICAL e i T
TYPE TYPICAL fyax SUPPLY CURRENT TEP[12 [13) TET
] (TOTAL)
74F269 115MHz 95mA i
ORDERING INFORMATION
COMMERCIAL RANGE
DESCRIPTION Ve = 5V £10%, Tamp = 0°C to +70°C PKG DWG #
24-Pin Plastic Slim DIP (300mil) N747289N S0T222-1
24-Pin Plastic SOL N74F269D SOT137-1
24-Pin Plastic SSOP type I N74F269DB SOT340-1
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
a 74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGHILOW
P0- P7 Parallel Data inputs 1.0/1.0 20pA/0.6mA
PE Parallel Enable input (active Low) 1.0/1.0 201A/0.6mA
'U/D' Up/Bown count contro} input 1.0/1.0 20ptA/0.6mA
Count Enable Parallel input (active Low) 1.0/1.0 20pA/0.6mA
Count Enable Trickle input (active Low) 1.0/1.0 20pA/0.6mA
Clock input 1.0/1.0 20uA/0.6mA
Terminal Count output (active Low) 50/33 1.0mA/20mA
Flip-flop outputs 50/33 1.0mA/20mA

One (1.0) FAST Unit Load is defined as: 20 pAin the High state and 0.6mA in the Low state.

1986 Jan 05 2 853-0056 16186



Philips Semiconductors

Product specification

8-bit bidirectional binary counter

74F269

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

CTRDIV 256
l‘ﬁ M1[LOAD]
M2|COUNT]
P VETT)
N M4[DOWN]
23 22 21 20 18 17 16 15 s s
L o
PO P1 P2 P3 P4 P5 Ps P7 1 ::ss 165
L3, 5,6 +if
24 —d PE —C> 2.4.5,6-
1 e UD 23 _I r_‘ 2
“— 1
12— cep & 14 2 7 3
13 —q CET 21 W 14 4
1 —] CF : 8
Q0 Q1 Q2 Q3 Q4 Q5 Qs Q7 A8 (16) —5-
BN/ 4PE= @ %
2 3 4 5 6 8 g9 10 . [64] 2
D51 | [128) 10
3,5,6 CT=256 trl
Yot 4,5,8CT=0
GND=Pin 7 SF00835 SF00836

APPLICATION

cp —
U — >
PE == =
1881 4o | T ¥ | At Lo i< eI [A] [ L L]
PO P1 P2 P3 P4 P5 P6 P7 PO P1 P2 P3 P4 P5 P5 P7 PO P1 P2 P3 P4 PS5 P6 P7 PO P1 P2 P3 P4 P5 P§ P7
PE PE L Pe PE
—uo Tk UT — uD — U
i TC p- x TC cP TC - TC p—
CEP T—v CEP "—'_ 9 cep Irv CEP
CET CET +— CET Lo ceT
Qp Q1Q2Q3 Q4 Q5 Q6 Q7 Q0 Q1Q2Q3Q4 Q5Q6 Q7 Q0 Q1Q2Q30Q4Q506 Q7 Q0 Q1 Q2Q3Q4 Q5Q6 Q7
L TTITRAN '_IIIIIIH ) A T T | FTTTTT
Least significant 8-bit counter Most significant 8-bit counter
SF00851

Figure 1. Synchronous Multistage Counting Scheme

MODE SELECT FUNCTION TABLE

INPUTS OUTPUTS OPERATING MODE
CP uD CEP CET PE Pn Q, TC
T X X X I I L a
. (a) Parallel load
1 X X X | h H (a)
T h I [ h X Count Up (a) Count Up
T ! I I h X Count Down (a) Count Down
T X h I h X an (a) il tdomesis
o o nothin
T X h h X Gn H ( 9)
H = High voltage level
h~ = High voltage level one setup prior to the Low-to-High clock transition
L = Lowvoltage level
I = Lowvoltage level one setup time prior to the Low-to-High clock transition
q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition
X = Don't care
T = Low-to-High clock transition
(@)= is Low when CET is Low and the ccunter is at Terminal Count. Terminal Count Up is with all Q n outputs High and Terminal Count
Down is with all Qn outputs Low.
1996 Jan 05 3



Philips Semiconductors Product specification

8-bit bidirectional binary counter 74F269

LOGIC DIAGRAM

2 Qo
PO DETAIL A
’_G;___< r_|—<|
| Z= =
3
> a1
Pt 21 DETALA
<= CE
| — =
Nt
21 Q2
P2 DETAIL A
i
| —
| -
N—f —<
— CE
5
Q3
§3 20 DETAIL A
c< ‘E r—{:@
—
18 % s
P4 181 perAaLA
=
— |
8
>2 as
ps 71 petaLa
=
=2
9
P2 a6
ps 18 DETAIL A &
r—ﬂjc -
15 19 a7
P7 DETAIL A
E 24_0>'
ce Lo
up [>o—
.
CEP —
12_<>_ —
=T 8 D s/
U T U
— 14
TOGGLE E >o—= TC
|
PE cP
Vee=Pin 19
GND=Pin 7 SF00337
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Philips Semiconductors

Product specification
8—bit bidirectional binary counter 74F269
ABSOLUTE MAXIMUM RATINGS
(Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage —0.5t0 +7.0 \%
ViN Input voltage -0.5t0 +7.0 \
N Input current -30to+5 mA
Vout Voltage applied to output in High output state -0.5to Vg Y
lout Current applied to output in Low output state 40 mA

| Tamb Operating free-air temperature range 0to +70 °C
Tag Storage temperature -85 to +150 °C
RECOMIMENDED OPERATING CONDITIONS
) LIMITS
SYMBOL PARAMETER UNIT
MIN NOM MAX
Vce Supply voltage 4.5 5.0 5.5 \
Vi High-level inpuit voltage 2.0 v
Vi Low-level input voltage 0.8
1 ik Input clamp current -i8 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Tamb Cperating free-air temperature range 0 70 °C.
DC ELECTRICAL CHARACTERISTICS
(Over recommended operating free-air temperature range unless otherwise noted.)
LIMITS
SYMBOL PARAMETER TEST CONDITIONSNO TAG TYP UNIT
MIN NOTAG | MAX
Vee =MIN, VL = MAX £10%Vec 25
VoH High-level output voltage Y
ViH = MIN, loy = MAX +5%Vee 2.0 3.4
Vee = MIN, Vi = MAX +10%Vee 0.30 0.50
Vor. Low-level output voltage \%
ViH =MIN, IgL = MAX 15%Vee 0.30 0.50
Vik Input clamp voltage Vee =MIN, I} =1k -0.73 -1.2 \
Iy Input current at maximum input voltage | Vcc = MAX, V| =7.0V 100 HA
Iy riigh-level input current Voo = MAX, V| =27V 20 HA
h Low-levei input current Voo = MAX, V| =0.5V -0.6 mA
los Short-circuit output current NO TAG Vee = MAX -60 -150 mA
PE=CET=CEP=U/D=GND,
| | lccH Ve = Pn=4.5V, CP=1 93 120 mA
Su current (total v
w ERY (total) | MAX PE=CET=CEP=U/D=GND, 48 158 A
CeL Pn=GND, CP="1
NOTES:

1. Fer conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applic  able type.

2. Al typical values are at V g = 5V, Tamp = 25°C.

3. Not more than one output should be shorted at a time. For testing | gg, the use of high-speed test apparatus and/or sample-and-hold
techniques are preferable in order to minimize internal heating and more accurateiy reflect operational values. Otherwise, prol  ongad shorting
of a High output may raise the chip temperature weil above normal and tnereby cause invalid readings in other parameter tests.  in any
sequence of parameter tests, i og tests should be performed last.

1996 Jan 05 5



Philips Semiconductors . Product specification

8-bit bidirectional binary counter 74F269

AC ELECTRICAL CHARACTERISTICS

LIMITS
' Tamb =+25°C Tamb = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITIONS Voo =+5V Ve =+5V £ 10% UNIT
C| = 50pF, R = 5000 C_ =50pF, R, =500Q
MIN TYP MAX MIN MAX
fuax Maximum clock frequency Waveform 1 100 115 85 MHz
tpLr Propagation delay Waveform 1 3.0 6.0 8.5 3.0 9.0 ns
| bpHL CP to Qp, (Load, PE = Low) 4.0 6.5 8.5 4.0 9.0 ns
tpi Propagation delay Waveform 1 3.0 6.0 9.0 3.0 10.0 ns
teyi CP to Q, (Count, PE = High) 45 7.0 10.0 4.0 10.5 ns
tpLy Propagation delay 4.5 8.5 9.5 4.0 10.5 ns
fohi CPtoT Waveforn] 5.0 65 95 5.0 10.0 ns
tpLi Propagation delay 3.5 6.0 9.0 3.0 10.0 ns
i TET to TC Wesiomy 3.0 65 9.0 3.0 10.0 ns
tpLm Propagation delay -\ 4.5 7.0 9.0 4.0 10.0 ns
ek UMD to TC | Gk 45 70 95 4.0 10.0 ns
AC SETUP REQUIREMENTS
LIMITS
Tamb = +25°C Tamp = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITICNS Vee =+5V Voc =+5V £ 10% UNIT
Cp = 50pF, R =5000Q Cy =50pF, R, = 500Q
MIN §5.4 o MIN MAX
ts(H) Setup time, High or Low 3.5 2.5 ns
L) Py to CP Rave b 35 25 ns
th(H) Hold time, Hign or Low 1.0 0 ns
i) P, to CP yavasimy 1.0 1.0 ns
t(H) Setup time, High or Low 55 55 ns
) | PEwce Vaveiamg 6.5 6.5 ns
(1) Hold time, High or Low 0 0 ns
L) PEto CP R KRG 0 0 ns
t5(H) Setup time, High or Low 6.0 5.0 ns
(L) TEP or CET to CP g 8.0 65 ns
th(H) Hold time, High or Low 0 0 ns
th(L) TEP or CET to CP el S 0 0 ns
ts(H) Setup time, High or Low 8.0 6.5 ns
(L) U/D to CP Walvelelimdy 6.5 6.5 ns
tn() Hold time, High or Low 0 ns
(L) UD toCP WaTthemag 0 0 ns
ty(H) CP Pulse width 4.0 4.0 ns
High or Low Waveform 1 4.5 5.0 ns

D

1996 Jan 05




Philips Semiconductors

Product specification

8—bit bidirectional binary counter

74F269

TIMING DIAGRAM

n TS
T
Pe _ | E |
=
TEPANDTET 7] 4 1)

]
VAN e A ——— T
1 1 '
Q2 ' = I ) ' : I
] . 1 ' :
7 Vi ) " A\
Q1 T | ' l ; % I ZIn &
1 1 A
1 1 ) ]
Qs | ™) Y| i T PN O W
[ ) WA
i e
Q6 | | h Lo
) 1 ' i ] 1
o7 ERE 1 : Wi I
' : 1 1 '
l s
L= e~ gy 2y Y2
12531254 265 0 1 , 2,2, 1 0 255 254 253
Fet = } >
SEQUENCE LOAD COUNT UP INHIBIT COUNT DOWN
SF008388
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Philips Semiconductors

Product specification

8-bitbidirectional binary counter

74F269

AC WAVEFORMS

For all waveforms, Vy = 1.5V.

The shaded areas indicate when the input is permitted to change for predictable output performance.

re——- 1fax

cp _7 VM
re— tw(H) tw(l) —>

tpLH tPHL

L v
o ——

teHL tPLH

T N\

SF00791A

Ym

SF00792

Waveform 1. Propagation Delay, Clock Input to Output,
Clock Pulse Width, and Maximum Clock Frequency

Waveform 2. Propagation Delay,
CET Input to Terminal Count Output

uo 3& Yo _>1§ Y

tPHL

tpLH -]
T Vi —1£ Vi

SF00793

Waveform 3. Propagation Delay, Up/Down Count Control Input
to Terminal Count Output

Pn L | Vi V%
|

 tg ety -»!
F’E—\kvm VMZZ— s %VM Vi N& "

iu_ Lol L L Lo l— te th=0
I
fol:] Vu /—\J
i it ]
SF00844

Waveform 4. Paraliel Data and Paralle! Enable

i AT VMXYL

ts(H) r<= ty(H)

cp cp A
G COUNT X NOICHANGE Qn COUNT DOWN X COUNT UP X
SF00842 S5F00839

Setup and Hold Times
!

(Wis} —*VM Vi /-l( % v k
{‘_ Lt

M Vm
i
) '- t(H) —>[—< "

Waveform 5. Count Enables Setup and Hold Times

1996 Jan 05
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Philips Semiconductors.

Product specification

%

Video analog input interface

TDAB8708A

%

FEATURES

o 8-bit resolution

Sampling rate up to 32 MHz
o Binary or two's complement 3-state TTL outputs
TTL-compatible digital inputs and outputs

Internal reference voltage regulator
Power dissipation of 365 m\W (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 TDA8708A has white peak control in modes 1 and
2 whereas the TDA8708B has control in mode 1 only.

QUICK REFERENCE DATA

APPLICATIONS

e Video signal decoding

e Scrambled TV (encoding and decoding)
¢ Digital picture processing

e Frame grabbing.

GENERAL DESCRIPTION

The TDA8708A s 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 NiHz and an input selector.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
'\/gg,,\ . analog supply voliage 4.5 5.0 585 \Y
Voo digital supply voltage 4.5 5.0 55 v

\JCCZ TTL output supply voltage 4.2 5.0 5.5 \Y

leca analog supply current - 37 45 mA

leco 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 - - +0.5 LSB
hfc,k(max) maximum clock frequency 30 32 - MHz

8 maximum -3 dB bandwidth (AGC amplifier) 12 18~ - MHz
Pt total power dissipation - 365 500 mwW
ORDERING INFORMATION

PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE

| TDAS8708A 28 DIP plastic SOT117-1
| TDA8708AT 28 S028L plastic SOT136-1

June 1994 2



Philips Semiconductors | Product specification

Video analog input interface TDA8708A

BLOCK DIAGRAM

= e e 9 output format/
00mpoco . ¢ chip enable
ADO0ED ib‘ét 1 (3-state input)
TECOEDCom | o
) > D6
i T D5
0o OUTPUTS > D4
TDA8708A (X, .
rg{] LER P
L > D1
13 Do

,T—" MBBSES

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; tit 6

D5 3 | data output; bit 5

D4 4 | data output; bit 4

CLK 5 | clock input

Vees 6 |digital supply voltage (+5 V) oo [C] U

Veco 7 | TTL outputs supply voltage (+5 V) ca [ -
DGND 8 | digital ground [

OF 9 | cutput ff.?rmat/chip enable 2o [

. (3-state input)

D3 10 | data output; bit 3 tos [2]

D2 11 | data output; bit 2 oyt [E] o3j e
D1 12 | data output; bit 1 o [T] - foo) e

10000000

Do 13 | data output; bit 0 (LSB) 2060 [T :] s
10 14 | video input selection bit 0 2o [T 0] oo
”, 15 | video input selection bit 1 o3 [ E —
VINO 16 | video input 0 A )
VINA 17 | video input 1 e i
VINZ 18 | video input 2 20 [ p3l O
ANOUT 19 | analog voitage output a4 [cg] Bl
ADCIN 20 | analog-to-digital converter input w [ 0] =
DEC 21 | decoupling input MBB964

"\/CC,\ 22 | analog supply voltage (+5 V)

AGND 23 | analog ground

CLAMP 24 | clamp capacitor connection

AGC 25 | AGC capacitor connection

GATEB 26 | black level synchronization pulse

GL\LE A 27 | sync level synchronlz?tlonlpulse Figi2. Pin corffiguraliar
RPEAK 28 | peak level current resistor input

June 1994



Philips Semiconductors

Product specification

Video analog input interface

TDA8708A

FUNCTIONAL DESCRIPTION

The TDA8708A provides a simple interface for decoding
video signals.

The TDA8708A 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 period and rear porch respectively) the
TDA8708A automatically switches to configuration mode 2
(see Fig.5).

When the TDA8708A is in configuration mode 1, the gain
of the AGC amplifier will be roughly adjusted (sync level to
a digital output level of 0 and the peak level to a digital
output level 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
canacitor connected to the AGC pin. The voltage across
this capacitor controls the gain of the video amplifier. This
is the gain control loop.

LIMITING VALUES

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 pulse is adjusted to
obtain a digital output of logic 0 at the converter output. As
the black levei is at digital levei 64, the sync pulse will have
a digital amplitude of 64 LSBs.

The peak-white contrc! 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.

in accordance with the Absoiute Maximum Rating System (IEC 134).

SYMBOCL PARAMETER MIN. MAX. UNIT
Veca analog supply voltage -0.3 +7.0 \Y
Veeo digital supply voltage -0.3 +7.0 \Y
Veco output supply voltage -0.3 +7.0 \
AVee supply voltage difference between éca and Veep -1.0 +1.0 Vv
supply voltage difference between \éco and Veep -1.0 +1.0 Vv
supply voltage difference between \¢ca and Veeo -1.0 +1.0 \%
V, input voltage -0.3 Veea \Y
lo output current 0 +10 mA
Teyg storage temperature -55 +150 ¢
_:i“amb operating ambient temperature 0 +70 °C
—Tj junction temperature 0 +125 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rinj-a thermal resistance from junction to ambient in free air
SOT117-1 55 KIw
SOT136-1 70 K/W

June 1594
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Philips Semiconductors

Product specification

Video analog input interface

TDA8708A

CHARACTERISTICS

Veea = Vato V3 =4.510 5.5 V; Veep= Veto Vg = 4.5 10 5.5 V; Veco = V7 to Vg = 4.2 to 5.5 V: AGND and DGND
shorted together; Veeato Veep =-0.5 to +0.5 V; Vgeo to Veep =-0.5 to +0.5 V; Vgea to Veco = -0.5 to +0.5 V:
Tamb = 0 to +70°C; typical readings taken at \ica = Veep = Veeo =5 Vand Tamp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER conpimons | MIN.| YR [ max.] unrm
Supplies
Veea analog supply voltage 4.5 5.0 5.5 \Y
Veen digital supply voltage 4.5 5.0 5.5 \
Veco TTL output supply voltage 4.2 5.0 5.5 \
loca analog supply current - 37 45 mA
leco digital supply current - 24 30 mA
leco TTL output supply current TTL load (see Fig.8) - 12 16 mA
Video amplifier inputs
VIN(0 TO 2) INPUTS
Vip-p) input voltage (peak-to-peak value) AGC load with external | 0.6 - 1.5 Vv
capacitor; note 1
1Z input impedance f=6 MHz 10 20 - L kQ
“C, input capacitance f=6 MHz - 1 - i pF
10 AND 11 TTLINPUTS (SEE TABLE 1)
Vi LOW levei input voltage 0 - 0.8 \
Vin HIGH level input voltage 2.0 - Veeo |V
In LOW level input current Vi=0.4V -400 |- - HA
m HIGH level input current V=27V - - 20 HA
GATE A AND GATE B TTLINPUTS (SEE FIGS 4 AND 5)
Vi LOW level input voltage 0 - 0.8 \Y
Vi HIGH level input voltage 2.0 - Veen |V
- LOW level input current Vi=04V -400 |- - HA
Iin HIGH level input current V=27V - - 20 HA
tw pulse width see Fig.5 2 - - s
RPEAK INPUT (PIN 28)
128(min) I minimum peak level current ] Rs=0Q | - ’ 80 I 150 l HA
AGC INPUT (PIN 25)
V25(imin) AGC voltage for minimum gai. - 2.8 - \Y
V;&mx) AGC voltage for maximum gain - 4.0 - Vv
AGC output current see Table 2
CLAMP INPUT (PIN 24)
Vo4 clamp voltage for code 128 output - 3.5 - \
log clamp output current see Table 3
June 1994 6
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Product specification

Video analog input interface

TDA8708A

SYMBOL | PARAMETER conDiTioNs | miN.|  TYr. [ max.| uniT
Video amplifier outputs
ANOUT ouTpuT (PIN 19)
Vig(p-p) AC output voltage Vuin = 1.33V (p-p); - 1.33 - Vv
(peak-to-peak value) Va5=3.6V
lig internal current source R =0 2.0 2.5 - mA
logp-p) output current driven by the load Vanour= 1.33V (p-p); |- - 1.0 mA
note 2
Vig DC output voltage for black level note 3 - Veca—2.24 |- \
Zig output impedance ' - 20 - Q
Video amplifier dynamic characteristics
Olet crosstalk between VIN inputs Veea=4.75t05.25V - -50 —45 dB
Guiff differential gain Vyin=1.33V (p-p); - 2 - %
V25 =36V
Daiff differential phase Vvin= 1.33 V (p-p); C 0.8 - deg
Vo5 =3.6V
B -3 dB bandwidth 12 - - MHz
S/N signal-to-noise ratio note 4 60 - - dB
SVRR supply voltage ripple rejection note 5 - 45 - aB
AG gain range see Fig.10 -4.5 - +6.0 dB
Gstab gain stability as a function of supply | see Fig.10 - — 5 %
voltage and temperature
Analog-to-digital converter inputs
CLKINPUT (PIN 5)
ViL LOW level input voltage 0 - 0.8 \Y
Vi HIGH level input voltage 2.0 - Veep |V
I LOW level input current V=04V -400 - - HA
i HIGH !evel input current V=27V - - 100 HA
1Zj input impedance fx= 10 MHz - 4 - kQ
C input capacitance fik = 10 MHz - 4.5 - pF
OF INPUT (3-STATE; SEE TABLE 4)
ViL LOW level input voltage 0 - 0.2 \Y,
Vi HIGH level input voltage * 2.6 - Veeo |V
»V) input voltage in high impedance state - 1.15 - \
In LOW level input current =370 =300 - LA
I HIGH level input current - 300 450 A
June 1994 7




Philips Semiconductors

Product specification

Video analog input interface TDA8708A
SYMBOL | PARAMETER conDITIoNs | MIN.|  TYr. | maAx. | uniT

ADCIN INPUT (PIN 20; SEE TABLE 5)

Vo input voltage digital output = 00 - Veca—2.42 | - Vv

Voo input voltage cigital output = 255 - Veca—1.411] - \Y

Vao(p-p) input voltage amplitude - 1.0 - \

(peak-to-peak value)

I2o input current - 1.0 10 LA

|Zi| input impedance f=6 MHz - 50 - MQ

G input capacitance f=6 MHz - 1 - pF
'Analog-to-digital converter outputs

DiG!TAL ouTPUTS DO 1O D7

VoL LOW level output voltage bL=2mA 0 - 0.6 Vv

Von HIGH level output voltage bL =-0.4 mA 2.4 - Veeo |V

loz output current in 3-state mode 0.4V <\ <Veep -20 - +20 LA

Switching characteristics
__i-‘}ng(&m maximum clock input frequency f see Fig.6; note 6 I 30 ] 32 l— ] MHz

Analog signal processing (fix = 32 MHz; see Fig.8)

Cgy | differential gain Vo= 1.0 V (p-p); g 2 - %

' see Fig.3; note 7

Ot differential phase see Fig.3; note 7 - 2 - deg

f) fundamental harmonics (full-scale) | f= 4.43 MHz: note 7 - - 0 dB |

an harmenics {full-scale); fi= 4.43 MHz; note 7 - -55 - dB

all components
»S\/RR?, supply voltage ripple rejection note 8 - 1 5 %IV

Transfer function (see Fig.8)

ILE DC integral linearity error - - *1 LSB
—[SLE_ DC differential linearity error - - +0.5 LSB
(ILE AC integral linearity error note 9 » - +2 LSB

Timing (f = 32 MHz; see Figs 6, 7 and 8)

DicITAL ouTPUTS (CL=15pF; lo. =2 mA; R =2 kQ)

tys sampling delay time - 2 - ns
~t—ﬂ - output hold time 6 8 - ns
wtd output delay time - 16 20 ns
1“ 3-state delay time; output enable - 19 25 ns
ht:M 3-state delay time; output disable - 14 20 ns
June 1954 8
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Video analog input interface TDA8708A
Notes
1. 0dB is obtained at the AGC amplifier when applying .p) = 1.33 V.
2. . The output current at pin 19 should not exceed 1 mA. The load impedance Rshould be referenced to \&ca and
defined as:
a) AC impedance21 kQ and the DC impedance >2.7 1.
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.
3. Control mode 2 is selected.
4. Signal-to-noise ratio measured with 5 MHz bandwidth:
\Y -
S = 20 10g—ANOUTC®=p) 44— 5 .
N Vanoury (RMS noise}
5. The voltage ratio is expressed as:
= AVeea G _ . . -
SVRR1 = 20 log X —= forVi=1V (p-p), gainat 100 kHz=1and 1V supply variation.
Veea  AG
6. ltis recommended that the rise and fall times of the clock arg2 ns. In addition, a ‘good layout’ for the digital and
analog grounds is recommended.
7. These measurements are realizeu on analog signals after a digital-to-analog conversion (TDA8702 is used).
8. "I'he supply voltage rejection is the relative variation of the analog signal (full-scale signal at input) fcr 1 V of supply
variation:
svrR2 = 200 ~Vier) * Vi = ViEr)
AVeea
9. Full-scale sine wave (f= 4.4 MHz; fik = 27 MHz).
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Video analog input interface TDA8708A
Table 1 Video input selection (CVBS). Table 3 CLAMP output current.
I 10 SELECTED INPUT GATEA|GaTEB| DIGITAL 1 o | MODE
) 0 VINO OUTPUT
0 1 VIN1 1 1 output< 0 lcLamPMm 1
1 0 VIN2 output> 0 -2.5 uA 1
1 1 VINZ XM 0 [Xx! OpA 2
0 1 output< 64 +50 pA 2
Table 2 AGC output current. 64 < output =50 pA 2
GATEA| GaTEB| DIGITAL |\ | MopE®@ | Note
OUTPUT '
1. X =don't care.
1 1 output< 255 [-2.5 A 1
output> 255 | lagem 1 Table 4 OF input coding.
0 XM | output< 248 | 0 HA 2 OF DO TO D7
output> 248 | lagem 2 0 active, two's complement
1 0 OUtpUt< 0 +2.5 HA 2 1 hlgh impedance
g4<80utput < 1=2.5pA 2 open circuif!) | active, binary
e output > 248 | hgem 2 Note
>
Note 1. Use C>10pF to DGND.

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 Output

coding and input voltage (typical values).

BINARY OUTPUTS TWO'S COMPLEMENT
STEP Vabcin
D7 | D& | D5| D4| D3| D2| D1| Do | D7| D6| D5| D4 D3| D2| D1 DO
| Underflow b 0jojojojolofofofl1|loflololol ol
0 Veea-241V[ 0 0] 0| o] o 0 110l o0o] 0o 0| o
1 - Jojojojojojofoft]1fo[olololol ol 1
754 = Tttt Jolol 11111 1] 170
55 Veea=14IVI A J 1 {1 |t 1 11101111113
| Ovorflow - Tl oA a1 A 1] 7
June 1994 10



Philips Semiconductors

Product specification

Video analog input interiace

TDA8708A

MBB969

Fig.4 Controi mode 1.
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Video analog input interface

TDAB8708A
0o MBBI70
0omoo
uiaal)
t
oo

1T T T T
CCCOmOCITOmIOCED

CODDamooIrCcang
L ]

- By — 0
T

Coonm T / ? l H
3
oooom \\\J/

Fig.5 Control mode 2.

—| - MBB9IS8

Fig.6 Timing diagram for data output.
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Video analog input interface: ' TDA8708A

ol = A \ G800
I0ao /

com 007 OO GOC: G0 7 e
G0WIm  ZMGmind 0m0 0007 Wanana
DOm0 7 % ,/]‘ 7
-J Raely

<—L’”(-J [ —e MBB368

Fig.7 Output format timing diagram.

LR L

MBD865

Fig.8 Loac circuit for timing measurement; data outputs (OF = LOW or open-circuit).
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HMo628128D Series

1 M SRAM (128-kwordx 8-bit)

HITACHI

ADE-203-996 (Z)
Preliminary, Rev. 0.0
Jan. 20, 1999

Description

The Hitachi HM628128D Series is 1-Mbit static RAM organized 131,072-kword x 8-bit. HM628128D
Series has realized higher density, higher performance and low power consumption by employing Hi-
CMOS process technology. The HM628128D Series offers low power standby power dissipation;
therefore, it is suitable for battery backup systems. It has package variations of standard 32-pin plastic DIP,
standard 32-pin plastic SOP and standard 32-pin plastic TSOPI.

Features

® Single 5 Vsupply: 5V +10%
® Access time: 55 ns/70 ns (max)
e Power dissipation
— Active: 30 mW/MHz (typ)
— Standby: 10 pW (typ)
e Completely static memory.
— No clock or timing strobe required
e Equal access and cycle times
° Common data input and output
— Three state output
e Directly TTL compatible all inputs
® Battery backup operation
— 2 chip selection for battery backup



HM628128D Series

Ordering Information

Type No. Access time  Package
HM628128DLP-5 55 ns 600-mil 32-pin nlastic DIP (DP-32)
HNi628128DLP-7 70 ns

HM628128DLP-5SL 55 ns

HM628128DLP-7SL 70 ns

HM628128DLP-5UL 55 ns

HM628128DLP-7UL 70 ns

HM628128DLFP-5 55 ns 525-mil 32-pin plastic SOP (FP-32D)
HM628128DLFP-7 70 ns

HM628128DLFP-5SL 55 ns

HM628128DLFP-7SL 70 ns

HM628128DLFP-5UL 55 ns

HM628128DLFP-7UL 70 ns

HM628128DLTS-5 55 ns 8 x 13.4 mm 32-pin plastic TSOP | (TFP-32DC)
HM628128DLTS-7 70 ns

HM628128DLTS-5SL 55 ns

HM628128DLTS-7SL 70 ns

HM628128DLTS-5UL 55 ns

HM628128DLTS-7UL 70 ns

HM628128DLT-5 55 ns Normal-bend type 8 x 20 mm 32-pin plastic TSOP | (TFP-32D)
HM628128DLT-7 70 ns

HM628128DLT-5SL 55 ns

HM628128DLT-7SL 7Cns

HM628128DLT-5UL 55 ns

HM628128DLT-7UL 70 ns

HM628128DLR-5 55 ns Reverse-bend type 8 x 20 mm 32-pin plastic TSOP | (TFP-32DR)
HM628128DLR-7 70 ns

HM628128DLR-5SL 55 ns

HM628128DLR-7SL 70 ns

HM628128DLR-5UL 55 ns

HM628128DLR-7UL 70 ns

HITACHI



HM628128D Series

Pin Arrangement

32-pin DIP/SOP

32-pin TSOP (Normal Type TSOP)

]

HITACHI

NC T 4 32 v A11 3 1 32 OE
- € A9 2 O 31 B3 AT0
A16 []2 31[JA15 A8 3 30 3 CST
A14[]3 30[]cs2 A13 4 4 29 B3 1/07
OE‘,’ :j— EC] 5 28 3 1106
A2 ] 29[ JWE  co5] @ 27 B 1105
A7 []5 28[ ]A13 015 E g g_g g ;/04
/03
A6 []6 27[_]A8 N 9 24 B
A5 []7 26 ]A9 2}2 E }(13 gg - :/8%
5 1/01
A4 )8 25 JA1 A2 12 21 51100
A3 []9 24 []OE AT O }2 20 [ A0
A2 []40 23[Jat0 pig=] 1 Al
A5 15 18 3 A2
A1 [ 22 []Cs1 A4 16 17 [ A3
A0 []12 21 Juor (Top view)
1100 [ 13 20[_]106
1701 []14 19 [ JI/05
1102 ] 15 18[_JI/04 32-pin TSOP (Reverse Type TSOP)
=
V. 16 17 [_Juo3 _AN :
S8 — E 0 32 O 1BaAn
. A10 O 31 23 A9
(Top view) CS1 O 30 =Y
1108 &= 29 4 O p13
1107 & 28 53 W
1106 & 27 6 (3 C32
1105 &5 26 7 3 A1
1104 &5 25 8 B3 Ve
Ves O 24 9 B N
okd= 23 10 (3 A16
1102 ] 22 11 3 A4
1101 3 21 12 (3 A12
A0 3 20 13 @ A7
A1 19 14 [ A6
A2 3 18 15 [0 A5
A3 17 16 (3 A4
(Top View)
Pin Description
Pin name Function
A0 to A16 Address input
1/00 to 1107 Data input/output
CS1 Chip select 1
CS2 Chip select 2
WE Write enable
OE Cutput enable
cc Power supply
<5 Ground
NC No connection
3



HM628128D Series

Block Diagram

LSB

A12 o—]

A7 o—

A6 o——

A5 o—

Ad Row . Memory matrix

decoder | ° 512 x2,048

A3 o—
A2 o—
Al o—

A0 o—

A10 o—

MSB

ENCE

1/00 O——s——{>-

I

Column 1/0

Innut
data

Celumn decoder

contro!

1/107 o

NE _? e | RIS
|
T
|
O—_

rma |t § = = S W

Ny

LsSB A14/A16 A15 A13 A8 A9 A11

—a ]

S ———

7~

CSio———¢ gy
CSZO—\D\ Timing pulse generator

WE O———— Read/Write control

o |
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HM628128D Series

Operation Table

l
|

cst1 Cs2 WE OE 110 Operation

H H X X High-z Standby

L L X X High-z Standby

L L X X High-z Standby

L H H L Dout Read

L H L H Din Write

i H L L Din Write

L H H H High-Z Output disable

Note: H:V,, L:V,,x:V,, or V.

Absolute Maximum Ratings

Parameter Symbol Value Unit

Power supply voltage relative to o Vb -0.5t0 +7.0 \
_Tarminal voltage on any pin relative to VR Vs -0.5""to V. +0.3% \ N
rf?ower dissipation P, 1.0 w o
Storage temperature range Tst-g— -55 to +125 °C

Storage temperature range under bias Tbias —20 to +85 °C

Notes: 1. V. min: 1.5V for pulse half-width < 30 ns

2. Maximum voltage is +7.0 V

DC Operating Conditions

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vee 4.5 5.0 5.5 Y

Ves o 0 0 %

Input high voltage V,, A% & Ve 03V B
Input low voltage Vi -0:3 = 0.8 \ 1
Ambient temperature range Ta =20 — +70 °C

Note: 1. V. min: =1.5V for pulse half-width < 30 ns

HITACHI



HM628128D Series

DC Characteristics

Parameter Symbo!  Min Typ*'  Max Unit  Test conditions
Input leakage current |l — — 1 HA Vin =V to V.
Output leakage current |lol — — 1 HA CS1 =V, orCs2=V, or
) OE=V,orWE=V,,
Vio = Ves to Ve
Operating current lec — — 18 mA CS1=Vv,,Cs2=V,,
others = V\,/V,, l,, = 0 mA
Average operating current leer — — 60 mA Min cycle, duty = 100%
lio=0mA,CST=V,, CS2
=V, Others =V, /v,
lec = 6 20 mA"  Cycletime =1 ps,
duty = 100%,
lo=0mA,CS1<0.2V,
CS22V,.-0.2V,
Vw2V =02V,
V.02V
Standby current )Y — — 2 mA (1)CS1=V,,CS2=V,, or
{2)Cs2=Vv,
IAQ¥# — 2 100 BA 0V<Vin
(1)0V<CS2<0.2Vor
(2)CS1 2V, -0.2V,
CS22V . -02V
'sm"3 T 2 50 HA
|5;51"'4 e 1 20 HA
Output high voltage Vi 2.4 — — \Y low = =1 mA
Output low voltage ok — — 0.4 \ loo =2.1 mA

Notes: 1. Typical values are at Vee = 5.0V, Ta = +25°C and specified loading, and not guaranteed.
2. This characteristics is guaranteed only for L version.
3. This characteristics is guaranteed only for L-SL version.
4. This characteristics is guarantead only for L-UL version.

Capacitance (Ta = +25°C, f= | MHz)

Parameter Symbol  Typ Max Unit Test conditions Note
Input capacitance Cin — 8 ok Vin=0V 1
Input/output capacitance Cis — 10 pF Vio =0V 1

Note: 1.

This parameter is sampled and net 100% tested.

HITACH}



HM628128D Series

AC Characteristics (Ta =-20 to +70°C, V. =5.0 V + 10%, unless otherwise noted.)

Test Conditions

° Input pulse levels: V,, =0.8 V, Vu=24V

* Input rise and fall time: 5 ns

° Input timing reference levels: 1.5 V

* Output timing reference level: 1.5 V

* Outputload: 1 TTL Gate+ CL (100 pF) (HM628128D-7)
I TTL Gate+ CL (50 pF) (HM628 128D-5)
(Including scope and jig)

Read Cycle
HM628128D
-5 -7
Parameter Symbol Min Max Min Max Unit Notes
mi:“\eef! cycle time 1.0 55 — 70 — ns
_Agc;r'e‘r access time o — 55 —= 70 ns
"Chip select access time s — 55 — 70 ns
tacs2 — 55 — 70 ns
Output enable to output valid tos — 30 — 35 ns
Output hold from address change ¥ 10 — 10 — ns
Chip selection to output in low-Z te 10 — 10 — ns 2,3
TN 10 — 10 — ns 2,3
Output enable to output in low-Z ) 5 — 5 — ns 2,3
Chip deselection to output in high-Z  t.,,, 0 20 0 25 ns 1,2,8
teis 0 20 0 25 ns 123
Output disable to output in high-Z t o 0 20 0 25 ns 1,2,3

HITACHI



HM628128D Series

Write Cycle

HM628128D

-5 -7
Parameter Symbol Min Max Min Max Unit Notes
Write cycle time tye 55 — 70 — ns
Address valid to end of write taw 50 — 60 — ns
Chip selection to end of write tew 50 — 60 — ns 5
Write pulse width e 40 — 50 — ns 4,13
Address setup time tas 0 — 0 — ns 6
Write recovery time L 0 — 0 — ns 7
Data to write time overlap tow 20 — 25 — ns
Data hold from write time tah 0 — 0 —_ ns
Output active from output in high-zZ ton) 5 — 5 — ns 2
Output disable to output in high-Z taiz 0 20 0 25, ns 1,2,8
WE to output in high-Z o 0 20 0 25 ns 1,28

Notes: 1. tey, toy, and t,, are defined as the time at which the outputs achieve the open circuit conditions
and are not referred to output voltage levels.

2. This parameter is sampled and not 100% tested.

3. Atany given temperature and voltage condition, t,, max is less than t,, min both for a given
device and frorn device to device.

4. A write cceurs during the overlap (tye) of a low CST, a high CS2, and a low WE. A write begins
at the later transition of CST going low, CS2 going high, or WE going low. A write ends at the
eailier transition of CS1 going high, CS2 going low, or WE going high. t,, is measured from the
beginning of write to the end of write.

5. tew is measured from CST going low or CS2 going high to the end of write.

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

7. tyg is measured from the earlier of WE or CS1 going high or CS2 going low to the end of write
cycle.

8. During this period, 1/O pins are in the output state; therefore, the input signals of the opposite
phase to the outputs must not be applied.

9. Ifthe CS1 goes low or CS2 going high simuitaneousiy with WE going low or after WE going low,
the output remain in a high impedance state.

10. Dout is the same phase of the write data of this write cycle.

11. Dout is the read data of next address.

12.1f CST is low and CS2 high during this period, 1/O pins are in the output state. Therefore, the
input signals of the opposite phase to the outputs must not be applied to them.

13.In the write cycle with OE low fixed, t,» must satisfy the following equation to avoid a problem of
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