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AUTOMATION DATA MEMORY

CHANWIT PRADITPOL
PORNWIBOON SRIPA
MONCHANOK SRISUAKHAM ADVISER

1997

ABSTARCT

In recent year technology-is going ta be the important in our day life. Our can be measure
anfy thing. Such as temperature, light, voice etc. But waste time if must waiting record.
Automation data memory is developed for facility.

These project is the designing and development of analog data memorandum from
transducer cireuit, The AUTOMATION DATA MEMORY is circuit which is a co-operation of
general basic digital circuits. Can use data for plot graph and use analyze after time¢ by computer,

The circuit is divided into important main parts : base time generation, set time circuit,

RD - WR generation circuit, analog to digital circuit, data memorandum. The software use

pascal. Program version 7.0 for plot graph on moniter computer.
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USES Graph,crt;

CONST DataPort=$378;
StatusPeort=DataPori+1;
ControlPcri=DataPort+2;
StatusMask=380:
ControlMask=%08;

VAR Gd,Gm,I1,C,S,Mx,Mn,M,MKk,K : Integer;
Cx,Cy : Integer;

Count ,code : Integer;
A : Array[1..100] of Byte;
Sa : Array[1..100] of String;
ss,8m, 8Sn : String;
FUNCTION Bin(B:Word):String;
VAR H 1 Waord;
S5t,8S : Stringl16];
BEGIN
< ::JP;
St:="";
For I := 1 To 8 Do
Begin
H:=B And 1;
If H=1 Then S$:=5+’1' Else S:=S+707;
B:=B Shr i;
End; :

I:=Length(S};
While I>0 Do
Begin

[ St:=St+S[I];

I:=1-1;
End;

Bin:=5t;

END;

FUNCTION Hex(B:Word):String,

CONST Hrarray[0..15] Of Char ='0123456789ABCDEF’;

"BEGIN _
Hex:=H[((B Shr 8)And$0F)]+H{((B Shr 4)And $0F)]+H[(B And $0F)!

END: :

FUNCTION Power(X,Y : Integer):Word,
BEGIN

Power:=Round{Exp(Y*1In(X)));
END;



PROCE
VAR
BEGIN

F

END;

FUNCT
VAR

BEGIN

DURE PlotGr(Data,Count : Integer};
Kp : Integer;

SetColor{Q);
MoveTo(81,400-A[1]);
or I:= 1 to 100 do LineTo(81+I1*4,400-Round(A[i1]1*0.3922)+3);
setFi118tyle(1,0);
bar{70,402,605,418);

For I:= 1 to 99 do A{i]:=A[1+1];
Al100]:=Data;

For I:= 1 to 99 do Sal[il}:=Sal1+1];

IF Count Mod 10C =0 then
Begin
Str{count,s5);
SA[100]:=8%;
end else SA[100]:="7":
Setcolor(15);
MoveTc(81,400-Round(A[1]1*0.3922}*3);

For I:= 1 to 100 do

Begin
Kp:=400-Round(A[i]*0.3922)*3;
LineTo(81+1*4,Kp);
Cx:=81+1+4,;

Cy:=Kp;
QutTextXY(81+1%4,410,Salil);
MoveTo(Cx,Cy);

end;

ION Getkey(X,Y : Integer):5tring;
S : string;
Index : Byte;
Ck : Boglean;
Ch:Char;

Ck:=False;

Index:=0;

S::Jr;

repeat

Ch:=Readkey;

Case Ch of

#13 . Begin
Ck:=True;
GetKey:=S;

end;



AT, 'Z?,’07..797 ¢ Begin
Inc(Index);
QutTextxy(X+Index*8,Y,Ch);

§:=5+Ch;
End;
End
until Ck;
END;
BEGIN. ;
Gd:=Detect;

InitGrapn(Gd,Gm, 'C:\Pascalz7\’);
SetFil1Style(1,7);
Bar(C,0,639,479):

SetFillStyle(1,0);
Bar{40,75,605,420);
Bar{170,429,300,439);
Bar{170,444,250,454);
Bar(170,459,250,469):
| Line(80,80,80,401);
Line(80,401,600,401);

SetColor(10);
QutTextXY(20,430, 'Enter type mesure
OutTextXY(20,445, ’Enter max range
QutTextXY(20,460, "Enter min range

4 [ a
-
wa wa owma

SetColor(iz);
SS:=GetKey(170,431);
Sm:=GetKey(170,446);
val(Sm,Mx,code);
Sn:=GetKey(170,461);
val(Sn,Mn,code];

SetColor(15});

QutTextXY (80,401, '07);
Out Text XY (40,251, 50 %’);
QutTextXy (40,101, '100%7);

for 1i:= 0 to 100 do
Line(75,401-1%3,80,401-1%3);

Count :=0;
Port[ControlPort]:=0 Xor ControlMask;



for I1:=0 to 100 do Safi]l:="";
Repeat
Inc(Count}:
Port{CeontrolPort]:=2 Xor ControlMask;
S:=Port[StatusPort] Xor StatusMask;
C:=S Shr 4;
C:=C And $0F;
Port[ControlPort]:=3 Xor ControlMask;
S:=Port[StatusPort] Xor StatusMask;
S:=5 And 3$FOQ;
K:=(C+S);
Celay(1);
Port[ContrclPortl:=C Xor ControlMask;
Delay(1);
PlotGr(K,Count );
Until (Count>=16384)0r(Keypressed);
END.
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CMOS NAMD GATES

£CL40118 — Quad 2-Input NAMD
SCL40128 — Dual 4-laput MAND

SCL4023B — Triple J-input NAND
SCLACEAD — F-Input NAND

FEATUAESZ

Buiiarsd Cutpuzs

Fully “8"-3uriss Compatibie

+
¥ Diode Protction en ali lnpurs
}
Y

falanced Cutput Brive Currant Specifications

r
TRUTH TA3LE
lrauts Quiput
E I B | M
Al etnar cambinatizas LAY
FUMETIGN DLAGRAMS
SCL4CITy SCLID1Z3
A1 N\ - 1A 2
o
13 2 - id Iy v Ny
e
24 3 . o 4 =
) 1 \fb-""_‘Y | T
ng 8- ; 19 5o
REN- C N aaf
PRDIRY 17—
B S I3 10~ ] o -
1 ey
JA‘th'O-!"Y Z[c B 8 e wer) W
48 134 / N 2D 12___[-
¥ = 3§ ¥ = A5C0H
ICLA022B
1~ 17
< D NENIY
B~ a____r_l_.w../
25 37 )
.Y ,,J‘o—»—: 7y
A\ XA
A 11*—-1_
Je l?——lj 10 3Y
sc 13 L RREY-Tol
SCr40ERd
A2
5 :]
S
O 1—; \
£ g ! /p—m 4
F i i
G i1 —i v« AUCOEFGH
H 12 ——J

{all packagas)

CONMNECTION DIAGRAMS

Add suffix to package:

T nme o

14-pin Cerdip
14-pin Cerarmic
14-pin Epoxy
13-pin Flat
Chip
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EC Supply Yoltage
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SCL4Q118, SCL40128, SCL4023B, SCL406ER
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '°

T ;
PARAMETER Yoo | conptTIonS Tign Bse LTI P
Vel Min [ Max.{ Min, | Yvp. | Max. | Mia, | Maa, .
QUIESCENT QEVICE g
CURRENT 8 VW ar Vg - | 008 ~ [deicw 00| -~ 1.5 | uAde
10 AN vl input - Jow| - jooos| ei0f - | 12
15 feombiations - {6» - Qo0 ! ¢l - &0

HOTES: ° Aemuning Siatie Efacingal Chrarattensiics are Hited uoder “SCLA000B Saries Fasmily Spwcihicatione”,
Tega *-55'Clor £.D.F H dewca.
AR C o E denice
Tien = *125'Clor C. D FL H dawign
v+ B5°C lar £ devicr
T These drvices Bave ceen desyned hor halarced auipul dried curent yoeib-atons. Conwit Family Siecil.catans.

DYNAMIC CHARACTZAISTICS i€, = 50pF. T, = 25°C)

PARAMETER Yoo Min. Tep. Max. Unas
PACPAGATION UELAY TIME LIRS
5 - 125 250 n
I - 50 120
15 - 45 %0
OUTPUT THANSITION TIME FRSRTIN 5 % 100 200 ~
] 1a N 59 100
1% - 10 a0
Y., ORAIK YOLTAGE (ct) .
W18 16 0 92 10 3 6 4 -2 0 N
— T T 3 ¥ T Yes = 15 Wae
Vs ®=5 'Jdg# 5= ‘,; i) I —
Pt L b § Zo Loq
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Typical P-Channel i Typical N-Channel
Source Currant Charactaristics Sink Current Charactaristics
LOGIC DIAGRAMS SCHEMATIC DIAGRAM SCL40128 {1 of 2 gates)
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SCLa011UB

CMOS NAND GATE
(Unbuffered]

FEATURES

Unbuffared Quiputs for Quasi-Linsar Applica.

¢
Lians

¢ Quad 2-Input NAND Canfiguration

* Dicds Protaction an all lnputs

# Output Drive Cuirent Comgpatible with “B”
Sarias

Pin Compatinla with Buftered SCL40118

Balanced Qutput Orive Current Spacifications

o

DESCRIPTION

The SCL4011UB consists of four positive-iogic
NAND gates. The outputs are unbuffered, making
tha device suitable for quasi-linear applications,
such a¢ gated oscillatars, multivibrators, and pulsa
shaping circuits.

Far digital apptications, the buffared SCL40118
is recommendod for its higher gain .and input
pattern insensitivity.

TAUTH TA3LE

Inouts Ourout
11 0
All athar cembunations 1

SCHEMATIC DIAGRAM

CONMECTION DIAGRAM
{all packages)
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SCL4011UB )

I 2 31 4 5 § 71

i i ] | |
1A 18 1Y 2Y 2A 28 Vgg

Add suifix for packagas:

14-pin Cerdip
1d-pin Ceramic
14-pin Epoxy
14-pin Flat
Chip

InmDo

RECCMMENDED OPERATING CONDITIONS
Far maximum reliabilivy:
DC Supply Voltage VoD - Vss Jw 15 Vdc

Operating Temperaiure Ta
C, D, F, H Device 55 t0 +125 °C
E Device 40 10 +35 9¢

LOGIC DIAGRAM
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SCL4011u8

ELZCTRICAL CHARACTERISTICS

STATIC CHAARACTERISTICS

1.3

3 L 1
PARAMETER Voo | penpimions | TLow *S ¢ Vg " | aies
‘ [Vde) Min. | Max. ! Min. | Typ. | Max, | Min. | Max.
QUIESCENT DEVICE leo
CURRENT § {Vin =Vsgor Vo~ 0.05 - [9.0005 ©.05 - 1.5 [pAce
18 | Al valid input - 0.10 - {0.001 | 010 - 30
15 [combinations - 0.20 - |o0.0c2 @20 - 60

MNOTES: ! Remaining Static Electrical Characteristics ar

} T aw =-55°C for C. B, F, H device.

* «30°C tar E device,

Tuign = +125°C for €, O, F, M device.

=+ B5°C for E davice.

e tisted under “SCL4CO08 Series Family Specifications™.

¥ This davica has been designed for balanced cutput drive current specifications. Consult Family Specifications.

DYMAMIC CHARACTZRISTICS {C, =5CpF, T4 = 25°C)

'PARAMETER Voo Min. Typ. | Max, | Unin |
PROPAGATION QELAY TIME teLn. AL :
5 - 75 150 ns
10 - 35 0
15 - 25 &0
CUTPUT TRANSITION TiuE trim. trid t
L] - §00 200 ns .
10 - 50 100
15 = 40 80 .
Vo DAAK VOLTAGE (Ve © —r —
20 W8 <16 4 12 410 -4 B -4 2 0 g Ve = 15 Yo
T T T T - "y
Y= 3 Vdc_‘l%" o Sy g u
[ L a9 7 — a5
:j tn[::." t L s § AN 7
-y =~10 Vg i / | » =
o 20 = 3 3 Yoy = 10 Vit
| T sl 25 E u ag 1/ ‘ "'i'
I i n 2 é 15 [ ]
1 | A e X =: 10 77 e
LI P = 2 3 Yoy =3 Vs 5 ¢
Yoy =15 Yt — 0 3 = 7T N1 To=2
t i Toa2gp{45 4 0z 4 6 8 10 12 14 16 18 20
L W R /v e .30 Voo DRAIN YOLTAQE (Vde|

Typical P-Channel

- Sourca Current Charactaristics

Typical N-Channai
Sink Currant Characteristics



SCL4M1uUB

APPLICATIOMNS INFORMATION

v SCL4011UB

Gatud Cscillator

-]
T % SCLAB11USB

niGn [_]
(%-] )

LI~

\om o IRANKEN WOLTAGE RCUNT = sy LRTEA &
q i e L—

) A

! c o

S @5’ by N }u-uu VOLIAGE POIMT- iRV EATLA §
(%] )

LU=l

® @ e o

2]
HF

Lo

Compansated Monastable Multivibrator
lindapendant of Transfar Vattage)

Yo

: I R.T : ap

e i !
. 14 ouTRuT
(4} %

it— 3 scL4011U8B

AgsRpe G
€ 1Cp OOM uf
FONT N
LACaT wAvEFTAN

TNl e
~ T
:“—'—1/—‘1’/-"
—
R I N I L

Sroquency Doubier




SCL10133

CMOS DUAL D-TYPE FLIP-FLOP

ATURES

FE

+ Independent Set and Razet Controls

+ Siatic Qperatian

¥ Logic Edge-Clockad Design

% 1EMHz Toggle Bate 8 10Vde

+ Balanced Qutput Drive Current Sprcificatians

DESCRIPTION

The SCL40138 consists of two igenucal, inde-
pendent D-type Flip-Ficps, These devices can be
used for shift register appications, and, by con-
necting the Q output 1o the Data input, far counter
and toggie applications. The logic feval aresent at
the D input is transferred 1o the & output during
the positive-going transition of the Clock pulse.
Setting or res2tting s ndependent of the Clock znd
is accomplished by & hign ievel on ihe Set or Reset
ling, respectively.
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CONNECTION DIAGRAN
(all packages)

Voo @ Q3 €L Ry Dy Sg
(I I VS R |

4 13 12 11 10 8§ 8
SCL40138

1 2 3 4 5 [ i

| B ) | | I I

Gy Qp CLy Ry Dy 5y Vgg

Add suffix for package:

C  t4-pin Cerdip
D 14-pin Ceramic
E  14-pin Epoxy
F  14-pin Flat

H Chip

RECOMMEMDED CPERATING CONDITIONS
For maximum raiiability:

DC Suppiy Valtage Voo - Vss Jwe 15 Vdc

Qgerating Temperaiure Ta
C, D, F, H Device - 55 to +125 ¢
E Device 40 10 +B5 @C

B8LOCK DIAGRAM




SCL4c138

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '*

; T B ]
PARAMETER Voo ' coupimions | Taewl | 15e [ Twon' |ynin
el b Min, | Max | Min. | Tyo 1 Max, | Min, | Mex.
CUIEECENT DEVICE hoo i ¥
CURAENT 50V sVgiorVes| - |10 | ~ 0005|100 { - | 20 |eAdc
10 1 Ail vahd input - {20 - jga1 | 20 I - 60
S camtnnat.ons - 140 - 19002 |40 ! = 120

NOTES: ! Ramaning Static Electncai Characlenstics are Lisied wagsr "SCL4CO0E Serva Family Spacificaians”™,
! Tiow =-35"Cfor €. D, F, H device.
w -40°C for E device.
Thign = *125°Clor €, D, F. H devige,
=+ B5'C for E device.
* This device bas baen desgned tos balanged output drive current specilicalions. Consw Famuly Spaciticabipns.

OYNAMIC CHARACTERISTICS (C, = B0pF, T, = 25°C)

T ‘ ;
PARAMETER | {‘623 bomin b oTye : M | Yo i
CLCCKED CPERATICY ]
PAGPAGATION DELAY TIME [ 5 - a1 w0 e !
18 - ' 8 10
15 “i - . 45 30
QUTAUT TRANSITION TIME i ir g 5 I - P ] 200 ns
: 0o - 50 | oo i
) 5 - a1 @0
MINIMUM CLOCK PULSE WIDTH e, | 5 - W WD n
i 1w ! - 30 60
_ S - 2 ' 40
SAXIMUM CLOCK FAEQUENDY Yew 5 115 0 - MHq
i 10 80 16 - :
A { n B boyes v b -
MANIWUM CLOCK R1SE AND FALL TIME'  Ihey.tey s | 15 P P — us !
. o g - - i
A A S BD A Bl M S . : i
i MININIUN SETUP TiME fx_,d, | 5 il S | I5 50 ns I
| i e T 2 ]
; AN W WY (WD N T s
NN BOLD TIME hew i 5 | - .25 o i |
PR T R (R 10 g |
S . 38 Ve =/ [esciwed . 0 :
SET AND BESET CPERATIONS d b ) i
PRCPAGATION DELAY TIME l - |
S50 Rt d fror 5.0 - s 1 asp [ o !
10 H - 65 i 130 |
15 = 15 go | ;
ey v I
MENINUM SET AND RESET PULSE WIGTH 1Py, Prig | 2L - 65 130 ns 1
J i . 3a k) i
- ; L a
SET AND AESEY ASMUVAL TIME eSS Ay o B ns :
i | - [3} 10 |
s _ XK rIz - o . 5

Pi¥hen units wre cascazed, the mavenus rse snd fall urngs of the clock inpat shuwd Be vgual To or
[e35 250N the Sra0kGED Dmes Of e G130 QUIDWLE dOVING A3 npuls, Dius $he PFORIGal Gn Sala, of
- e oulput Drving srage fof the cuipul CICagitive Joud.

Yoo OAAIN FOLTAGE {Yo¢) I~ [ | ' 1
20 '1'5 i ; .}2 -llD .? A? = 2} .EI g% % Veg = 13 Yoo
Yo ==5 ‘:‘u:-—l—?ﬂ, ey T W P :
| " Ny G A @)+ N\ %
v 1T /4 ] = ) | |
Yoy = =10 Yoo T . R 2 7 — 1
— ‘ i 20 £ Vo= 10 Vi
I R gy e I l
A i&a g '3' 151 AT |
[ B S 75 B - A i i
L.l_‘l'r',;_-.-!S PO I B W R S ¥ 5 5%;_{"‘]=5““i_'~1‘h=25'c]
! P 3 i i S
i N I R P 02 4 & 5 1 12 14 16 2@
: e Vo, DRAIN YOLTAGE {Vdc)
Typical P-Channel Typical N-Channal
Source Current Characteristics Sink Current Characteristics



SCLI017A3

CH0S DECADE
COUMNTER/DIVIDER

FEATURES

10 Docpdod Cecimal Cutputs

Dircet Rosat

Trigcar from oithar Zoe of Clock Input

Carry Ouiput far Casceding 3iages

Fuliy 3tatic Czaraticn - BC 10 EMHz 2 10Vae

D R

CEICRIPTION

The SCL4017AB consists of a2 5-stage Johnson
Cacade Countzr ond an Duiput Deecder. Inpuss
inglude Cloc, Razet, and Clock Enable signals.

The countzr has intarcrnangestble Cleck and
Clagx Enatla iines for inzrementing on either @
pOIItive-going Or nogative-joing Iransituon, respece
tively. A high Raset signal clzars the counter o its
23rg Sount,

Usze of ime Johnson decade counter confinur-
ation permits high-iceed pouratien, 2-input dacede
gating, and :piNe-frue decodad cutputs. Antidock
Gating is jprovided, trus asiuring preder counting
cequunce. Yhe 10 dacoded outours are normaily
tow xnd o hish only 3t their rasceetes decoded
tirma slet. Zach dacodzd cutout reming high for
one Tull zleck eyela, A Carry-out [CoyT) sigrai
comzlatgs 2 eyely cvary 30 cleck input cygles
and s gsed 1o dirsatly clugk the cucerading counter
in multi-stace appticauons,

This part can be used in frequency division
circuits aswaeli as decade counter or gacimal decode
dizplay eppiications.

FIMCTIOMAL TAUTH TASLE
{Poiitive Logic)

tock Cacods
Clock Enable Rasat Qutput = n
Q X [} n
X L O 0 n
h x 1 “or
—_ a [s] n+
~— A 0 n
e —— 0 n
L —— 0 n+ 1

x = Can ot larn

<l 3 Carry = 10, Ginaraase = 0

CONMECTION DIAGRAM

(all packngos)

I TmQo

Vop A CL CE Coyy 9@ 4 78"
i | | | | | | |
10 M 112 1l 1009

SCL3017AB
! ! [ i \ I T 7
g g g g spt ege e vge

Add suffix for packaga:

16-pin Carcdip
16-cin Caramig
16-pin Encxy
16-pin Fiat
Chip

RECOMMEMDED QPERATING CONDITIONS

For rnaxirnum reliabiitty:

OC Suppty Yoliage Yo - Vss Jwgis VvV
serating Tempnrature Ta
C, D, F, H Device 5510 +125 *C
t Device 4010 +85 ©C
SLOCK DIAGAAM
Cloex 14 O~ 1] 3
1 7
/7.
3o 7
A4 —uy 10
f':"'l 13 o— s —o
- apr—a1
11—
N0
q —0 1
Pesat 1% 0——1 Cowm 217

Vpp - Pln s
Vrg *Find




STATIC CHARACTERISTICS!

ELECTRICAL CHARACTERISTICS

SCLA017AB

F e ¥
PARAMETER “;23) coNDiTians | Ticw r5 ¢ THIGH” | ey
Min. | Max. [ Min. | Typ. | Max. [ Min. | Max
QUIESCENT DEVICE ton| 6 [Vin=Vss orVpo | -~ 5] - |oos| s — | %50 | pAde
CURRENT 10 JAl valid input - 10 — 0.1 10 - 300
15 kombinations — 20 - 0.2 20 — G500
QUTPUT HIGH {SCURCE}
CURRENT
C. D, F, H device [FoT™)
Decoded Qutputs 5 Vgn= 4.6V -0.05 - [-0.09 1-0.3 - [-D.02B[ - |mAde
10 Vgu=9.5V -0.123 - |-0 }-0.75 - |-0.07 -
15 Vo= 13.5v -0374 - |-03 |-25 - gz
Vin=Vss of Vg 1
Carry Quiput 5 |Vgu=4.6v -0.25% ~ |-02 |-0.7% - |-0.14 — | mAde
10 Vou=95V -0.62 - 1-a5 [-11 - [-0.35 -
15 NMgp= t3.6V -1.9 - ]-1.5 [-35 - [-1a -
Vi =Vsg of Vop
£ device lon
Decoded Qutputs & Won® 4.6V -0.048 - |[-0.04 |-0.3 — -0.032] - |mAdc
10 Mon= 9.5V -012| - 01 {-075{ - |-008| -
t5 Vgn=13.5V -0.36 - |-0.3 (=25 - 1-0.24 -
Vin =V or Vpp
Carry Qutput 5 NVon= 4.6V -0.24 - |-0.2 [-0.75 - |-0.18 - | mAge
. Non= 9.5V -0.8 - |-a8 |-1.1 - {-0.4 -
15 Mou= 135V -1.8 - |-1.8 1]-18 - |-1.2 -
V1~ =Vsgs or Vpp
OUTPUT LOW {SINK)
CURRENT
C.D, F, H davice low
Decoded Quiputs 5 {VaL= 0.4V 0.05 - 1004 |04 - 1 0.028] -~ |[mAdc
Vi = 0.5V o428 -~ a1 | to - jo07 { -
15 W = 1.5V 0378 - la3 |30 —jonn i -
Vin=Vsg or Vg
Carry Qutput 5 Vg =04V 0.25 - 102 0.15 - | G114 — |mAdc
10 VaL= 05V 062 - |os |13 - |o3s | -
15 [Vop = 1.5V 1.9 = 15 4.0 = 1.1 -
Vin=Vag of Voo
E device oL
Decoded Ouiputs 5 (Vor=04V 0048 — f0Da | D4 — | 0032] - [mAdc
10 Vg =05V 0.12 - | D 1.0 - | o0.08 -
15 Vg, = 1.5V G.36 - 103 3.0 - 0.24 —
Vin=Vee 0rVgp
Carry Quiput 8 Vo =04V Q.24 - (02 o - | C6 ~ |made
10 Vo, = 0.5V 0.6 - |os |13 - |oa -
15 Vo= 1.5V 1.8 - |15 |40 - |12 -
Vin=Vg5 0r Vop

NOTES: ' Remaining Static Etecurical Characteristics are lisied under “SCLA000B Series Family Specifications”.
? Tiow =-38°C for C, ©, F, H aevice.
= 40°C for E device.
Thign = +125°C tor C, O, F, H device.
=+ BE°C for E device.



SCLANTAB

ELECTRICAL CHARACTERISTICS (Continued}

DYNAMIC CHARACTERISTICS (€ =EOpF, T, = 25°C)

PARAMETER "Gag' Min, Typ. Max. Units
CLOCKED OPERATION
PAOPAGATION DELAY TIME
To Deceded Cutputs (LTI Py 5 — &00 1200 s
10 - 240 480
15 - 180 360
To Carry Qutput eLn. lPHL ‘5 - 500 1000 ns
10 - 200 400
15 - 150 300
QUTPUT TRANSITION TiME
Decoded Qutpyts trie Do 5 - 250 500 ns
10 - 125 250
15 ~ oo 180
Carry Qurpui (S ey k3 - 180 360 ns
10 - g6 180
15 - 65 130
MIMNIMUM CLOCK PULSE WiDTH PWey 5 - 200 400 ns
10 - 100 200
15 - 50 160
MAXIMUM CLOCK FREQUENCY fer 5 1.2E 25 - MHz
10 2.5 5.0 -
15 3.0 6.0 -
MAXPAUM CLOCK OR SMABLE RISE AMD Lol ligy
FALL TIAE 5 15 - - 733
10 15 - -
15 5 - -
MINIMUM ENABLE 52 TUR TIME Wara B - 175 350 ns
1G - 75 180
15 - 55 110
MINIMUM ENABLE REMOVAL TIME e 5 - 250 500 ns
10 - 100 200
i8 = 75 150
| RESET CPEAATICON
PROPAGATION DELAY TIME
To Ceceded Quiputs TpLr, L 5 - 500 1000 ns
10 - 200 400
15 - 140 280
To Casrry Outpul jlpLH 5 - 400 BOQ ng
10 - 150 3c0
15 - 110 220
MINIMUM RESET PULSE WICTH PWx 5 - 150 300 ns
10 - 75 150
15 - 50 120
RESET REMOVAL TiME t 5 - 250 500 ns
10 - 100 200
15 - B0 160




SCL4D17AB
ACPMZASUREMENT DEFIMITION AMD FUNCTIONAL WAVEFQRMS
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SCL4017AB

APPLICATIONS INFORMATICON

COUNTER EXPANSION

This linure shows a technigue for extending the number of decoded putput states
for the SCL2077AB, Decoded outputs are sequential within each stage and from stage
ta stace, with no dead time lexcept propagation delay).

!
R r A R
cu cL <L
__ SCL4a017A8 ‘ S5CL.3017A8 SCL4017A8
JCE t CE CE
Co1s » - 85 8 ' 91 s+ » s B 1 =« = s a 2
T |
LA T,
e ——— 8 Decooed
9 Decoden B Decoded Cupubd
Qupu D‘J Quipuh
Cioex F l—J e — —
Fuwit Slica Intermad-sie 5ty Lavl Staps

oIVIDE-BY-N COUNTER

wihen the Nih decoded guiput is reached {Mth clock oulsel, the S-R {lip-flop
{constructed from the SCL4G013) generates a raset pulse which clears the SCLAO01T7AB
1o i1s zero count. At this time, if the Nth deceded output is greater than or equal ta 6,
the CoyT lne goes nigh to clock the next counter cection, The "0 decoded output
alsa goes high ot this time.  Ceosncidenca of the clock "low' and decaded V' output
“high" resets the §-R flip-flop to enable the SCL401TAB,

1§ the Nth decadad output is iess than 6, the CoyT line wili not go high, and,
tharetore, cannat &8 usad. |n this case, the 0" decoded output may be used to perform
the clock functian for the next ¢ounter.

i st
FON u
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SCLIC40A3

CMOS
12-STAGE BIMARY COUNTER

FEATURES

12 Fully Static Stages .
All 12 Juffered Qutputs Availabla
Common Reset Line

8MH2 Counting Rate @ 10Vde
All-Inputs Buffered

b

DESCRIPTION

The SCLA040AB consists of 12.-ripple-carry
binary counter stages with appropriate input buffers
and reset circuitry. The counter is reset 10 its “all
0's” state by a high level on the Reset input. The
counter is advanced one count on the negative-
going transition of each input pulse. Isciation
from external naise and the effects of Toads is pro-
vided by output buffering,

Applicatians incTude time delay circuits, counter
controls, and frequency dividers, :
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CONNECTION DIAGRAM
{att packages)
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Add suffix for package:

C 16-pin Cerdip
+ O 16-pin Ceramic
" E  16-pin Epaxy
F  186-pin Flag
H Chip

Ve

Clock Roset Output Stato RECOMMENDED OPERATING CONDITIONS
e o} Na Change For maximum reliability:
- 0 Advance 1o next DC Supply Voltage Voo - Vss 3o th
sa2 Operating Temperature Ta
X 1 All Dutputs are {ow C, D, F, H Device B5 10 +125 °C
X = Don't Care E Device A0 o +85 °C
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8CL4040A3

ELECTRICAL CHARACTERISTICS

STATIC CHRARACTZRISTICS'

F 3 i B
PARAMETER H/DD conoitions | Tiow® | 125 C L ThHigs Units
IVeel Min. f Mex, Min. | Typ. | Max. | Min. | Max.
QUIESTENT DEVICE eol ‘
CURRENT 5 NoytVooorVen | - 5 - | 00s| 5] — | 150 {sAdc
10 Al walid input - 01 - 0 10 - 300
] J5 combinatens  C -~ 151 — {2 ! 200 - | goo
OUTPUT HIGH {SOLACE) [ l
CURRENT
C, D, F, Hdevice ; 5 Von =46V -0.15) - |02 -0 - [-0.08] - |mAde
i 10 Vo, =95V 037 - |-a_3 <1150 = |01 -~
15 MoncI3BV 0 0T5 — D -3 - ‘063 -
Vi =Vgg or Vo | I ; ! |
E dence I 5 hig,=d6v ol - jwazia0s | - |-ain] - lmace
110 Vg, =05V -G351 — 183 i-11% - l-0281 -—
| | 15 wou=135v -1.2 ] - 1o |t - |-0.a5] -
! Vin= Vg5 81 Vop | :
CUTEUT LOW {SHNK) oot | ! i
CURRENT | i
C, 0. F, 1 dewiee ! [V Y] 1 nang 2] 04 008 - |mAde
| YO | ] i
R P R iR, Nk A B AR —ponl -
BRRE Noo=16v faasi - bio | s3| -1 oga| -
| Vop sWes 08 Vg ] | ; 1
E devics | | 5 Vo, <04V [ 018 = 102 06 ] ~ | 0a8] — |mace
| | 10 Vo 05y 0250 - 030 - | 025 -
ol g sy S F Oy 10 59 | - | ees| -
N & Ko e=—§ BN =i | -

NOTES: ' #imaining Stalic Sizcinical Chavactzeistics 2ra listad undar *SCLADGES Tarras Eamuly Saeciticationg”,
P Tinw =-35"ClorC 0, FH device,
» 0" ler E devien,
Togrn =125 Chéar €, D, 7, Hdov e,
=+ 55°Cfor £ devine,

CYMAMIC CHARACTERISTICS (O =80pF, T, = 25°C)

: 1
i PARAMETER (‘;:3?‘ I Typ, | Max, I Usits
| CLOGKED OPERATICN WAy Frroarot):. \\ - '
l PROPAGATICH DELAY TIME , ! A\ 1 : !
| Ciock 1o O1 togp frpag ! VN - : ltfs® 400 | ns i

|

| | !
i &
| i
i f

MINEUS CLOCK PULGE WICTH

COAAKIAUM CLCCK FRECUENCY

W CLCCR RISE AMDC FALL TIME

15 — - ; us B
| i\ N - |
! ' = - !
| _RELEY cresaTion S — L
D PRCPAGATION DELL e , g - ©gmo nt
" - 1 -

Y - )
© 110
U S R L L —
L MTMIMUN RESET PULSE WIDTH E ! 3 - Yoame , 0om
| ! | 0o - o [
| ! Pas - R
| BESET RELIGVAL TIME * 5 - Poos30
o, - Lo2s0
. R - 770




SCL4040AB

Ye., DRAIN YOLTAGE (Vde)

s
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¥... DRAIN YOLTAGE (Vet)

Source Current Characteristics

Typical P-Channel

Typical N-Channel
Sink Current Characteristics

TIMING OIAGRAM
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W05 1 tl-ST AGE BINARY

SELEEAd N[ ooyt 4D OSCILLATOR
: _ \y L.} rh ’

14 Fuliy Staie Stages

‘10 Zulfared Outputz Availables
¥ Common Rasat Line
+ 8hIHz Counting Rata @ 10Vde
¥ Al Active Cscillatar Companents on Chip for
A-C or Cryswal Cantrol
DESCRIPTICON
Th2 SCLACSOASB consists of an oscillator section
and 14 rigplec binary couniar stages. Tne
oscillator confisuration allows casizn of gither R5.C
or erystab oscilisior circuits, A Raset input s

provicerd which resats the ceuntar o the all.O's
siatz, A high fovei on the Reset Liae acoomplishes
the reset function, The gate ef the counter is 32
vanced cne st80 in bimary arcdar on tha nenative
transition of the Cock input €2 All inouts and out-
puts are fuliy buffrred, Guiputs are availadle from
stages & throuzh 10 and 12 through 14

Apaplications inchuda timars, fraguency dividsrs,
Celay circuits and couater contrsls,

COMMNECTIOM DIAGRAM
{all packages)

VppQ10 @8 @9 R P o &

N N N S D

13 15 1+ 13 12 11 o0 §
SCLA0BDAB

! 2 3 4 3 b 7 8
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Add suffix for package:

C 16-pin Cerdip
D 18-pin Caramic
£ 16-pin Epoxy
F 16-pin Fiat

L Chip

RAZCCSMMENDED CREAATIMNG CONDITIONS
THUTH TASLE For maximum ratiabilisy:
Fli-oe Vrmser ! owreuTiTatt | CCSuoely Valizge  Vop-Vss 31013 Vde
T T Coserating Temperawre Ty
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ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS'

sCLice0AR

3 P E
PARAMETER [‘\ED! coNDITICNS | TLow risc Thien® | yniy
ol | Min,  Max. | Min. | Typ, | Max, | Min. | Max
QUIESCEMT DEVICE lloo{ & |[Vim=Vesorvesl - sl - loes! s - | 150 laade
CURRENT 10 | All vald input - 0] - ian 10 - | 300
15 icombinatons - 15 — 0.2 20 - &CO
CUTPUT HIGH (SOURCE) -
CURRENT
L, D, F, K device 5 |Vgn=1.6V -0.15 - |-0121-05 - §-D.08 - ImAdc
10 Vg =95V S I 15| ~ |-om | -
15 |Von=13.5Y 125 = |-10 |45 - |-089 | -
Vin=Vss arVop
E cevice 5 |Von a6y -0.14; -0.12[-0.5 - oo | - |macel
10 [Von=95v -0.35 03 [-118, - [0 -
15 Won =13.5V <12} - |-10 ;-45 l - |-085 | -
VinVgg of Vpg i | :
QUTPUT LOW (SINK] P8 | |
CURRENT ! ‘
C. . F, H device 5 VoL =04V 005 =1012'as | o foosl - lmasc
10 [vg =05V 037! —[ D03 [ 10 - |lonn}| -
15 |Vg =1.5¥ LI5; — 1D s - |os9| -
‘ Vin Vg of Vg i !
E device 5 |VorL=0.4v i by o~ poxrios i - |pao - mAcc
10 [vg =05V 183l - Lol jae i - fogs | -
15 |V, =15V bz -(10 |33 - (0B85 | -
Vin=Veg ur Vot |

NOTES: ! Remaining Siatie Electreat Charactaristics are bisted under "SCLO0CE Saries Famiiy Snecmtauom
Toow =-33 C for C. D, F, H davice.

=-30°C for € drvica.

Thigw = *125°C tor C, D, F, H device.

=+ 35°C far E device.

DYMNAMIC CHARACTZRISTICS [C = 50pF, T4 = 25°C}
r — EoVes | owin 1T o
| PARAMETER L oves L win | e, ‘ Max, L Units |
CLCCKED CPERATION |
PROPAGATION CELAY TH/E i i i
Ciock te 04 A S 5 = 653 | 1300 | ns
10 - 370 11509
15 - 1 2860 520
Q10 Q44 Lep e, 1oL 5 - ! 150 3co ns }
10 - 5 150 !
i 15 [ - | . 120
QUTPUT TAANSITION TIME TR 3 ~ ") 20 o |
0 4 ' 40 180 |
15 - 65 120
WHINIMUS CLCCK PLLSE WIDTH e 5 /I 71 voa 200 | ns i
0w i - | =0 100 :
i3 a7 .ol <0 B0 i
LAXIMUM CLOCK FREQUENCY leL 5 2.0 4.0 ~ } MH2
1% 20 8.0 >
15 5 10 -
MAX UM CLOCK RISE AND FALL TIME Loy e 5 15 - 4 s
: 10 15 el -
15 5 . -
RESET CPERATIGN :
FROPAGATION DELAY THUE Ta 5 290 600 | m
30 150 00
! 15 = 120 240
§LNNMUR RESET PULEE WIDTH :?-.-.',, 5 1 - | 1s0 | a |
| : I - A T I ;
' ! . s -~ 0 f T :
| RESET REMCVAL TIME o 5 0 - S50 | S0 |
b T - 1ws  f o msn |
| 15 f - o | 00 )




SCLA0B0AR

¥, CAMH YOLTAGE [V22)
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Typical P-Lhannel Typical N-Channel
Source Current Charactoeristics Sink Current Characteristics
TIMING DIAGRAM
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APPLICATIONS INFORMATION

SCL4060AB
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G09S PROGRAMMABLE
DOWM COUNTERS

FZATURZES

% Intarrally Synchrenous for High Speed
% BCD Cecade {(3CL45223) or 4-3it
(SCLASZES) Cown Countars
Asychronous Praeat Erakie
Asyrchranous Aoqat

Ca:czdakia

Legic Edge-Clecioed Tnign

Siatic Crarsticn — DC 10 2MHz @ 10Vde
Trigger from Zithor Ecige of Clock Inpud
Zaiancad Culput Drive Currznt Cpecificaticns

Birary

W S e e

-

Cz3CRIPTICM

The SCL25275 BCD  Countzr nd  the
SCL45Z85 Binary Counter zre construeted with
MCS P-hannel and M~chonnel enhancementymoce
cavices in 3 single monolithic strucrure,

These cavicas ore programmable, caecadatle
down countzrs wilh a CocoZad YD state cutgur
for civide-cy M copiicatiens, In singla s1zge 2pplica-
tons the "0 outzut is_spglisd o the Preset
Enable insut. The Cergac’e Fradback indut allows
cascoce divice-oy-M coaratign with no additicnad
gatey ragaired, Toe Mastor Aasat function Srovides
syncnssnous initiation of Civice-by-™ cycles. The
Cloek Inhibit input 2llows Zisebling of the pulse
counting funeticn,

Thesa complementary MOS counters can be
uzed in frequency synthesizers, ghase:locked loops,
and other frenuancy division agplications raquiripg
low Do eer ditsization andor high nosy immaymry .

TRUTH TAZLES

COMNECTION DIAGRAM
{all packoges)
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Add =wHix for nackaga:

15-pin Cordip
16-pin Ceramic
1B-nin Epoxy
18+.pin Flat

g -
E
c
c
F
H  Thip

QECCMMIMEED OPERATING CONDITIQNS

For madimum reliability:

DC Supply Valiage Vpp-Vgs  J:0 15 Vde
Crarating Tomperature Ta
C, D, F, H Dnovice -Boto +125 ©C
E Duvice 10 1o +85  OC
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2oL.5223, ECL4322A (Praliminary}

ELZCTRICAL CHARACTEZRISTICS
STAT!IC CHARACTEZRISTICS '

PARAMETIA Yoo | gonpimiens L Jumm? *SE Tronl | Gans
Ve | I Min, * axt tdin, | Tyo. ! Max, | Min, | M,
CUISECENT DEVICE e i
CURZENT 5 [Vieevasorvon| - | 51 - |oes! s | - [ 150 |usae
10 Al valid input - 10 - ot 10 - 300
15 |ecembiratiors - 0 - |02 0 - 800

HOTES: ' Remaining State Elactrical Characteristics are hated under “SCLALC03 Sanes Family Specifications”,
! Togw = -23"Clor €, 0, F H gavce.
= —=0"C for E device
Turew = *105°Clar C. D, F, H devica.
= - 85°C tot € davice,
> These Cevices have been dzagned [or Balintar suizat rive cutrent 1o hestians, Consll Family Specifications,

DYNAMC CHARACTZRIZTICS (G = 50pF. Ty = 25°C)

PARAMETZA | yeo, L Min, I Tre, ' Mo, | Units
Ll 4.
CLCCNID CPERATION
PANPATATION DELAY TIME HT Ty
Clock or lenebir e O 5 - 415 810 nt
' 10 - 12D 320
15 - 128 =0
{ Ciezk or lehebrt o 0" 1 - 1i5 350 n
10 - 125 250
15 - 100 280
LOUTPUT TRANSITION TIME N, T
5 = 100 00 s
10 - 50 WO
15 - A £Q
LIRS CLOCK PULEE WDTH Fire, .
5 - 125 na ny
10 - 0 ALY
15 - a0 &0
SLALIUMLS SLOCK FASCUENCY feo
5 1 ~ ] - HMH:
' 10 1.8 50 -
. e 55 -
MAZIU CLCEK CA INRIBIT AI58 AMD
FALL TIIE! tew. tinL i f
= 2= H1
10 | Sl - -
15 15¢ 2 - - t
PAESET CREAATION
P ACPAGATION CELAY TiTiE NN e L~ |
- L} o n
Ree” 1(5} - 122 30 -y ;
15 - ) 240
o 5 - 17% 350 ng
| 1 - 135 70
t | 15 - 1eQ 20
LHNIMU PAESET ENAZLE PULSE WIDTH | Piilpe o 250
5 - . £ n
; 0 - £ 150
15 | L ' aq
LANIAUY CATA IHPUT HOLE 7k g ¢ - 128
- A 7 [al}
1a - % 50
i 15 - 0 50
RESET CPTRATION
PACRACATION DELAY THIE l
MR 0 i 5 1y B30 ny
1a - w3 ) Azt
R TG [ | . i .
! ‘ ! 0
13 -
1DTH PR
i T 5 B | 300 "
: i 10 - s I 250
. H T8 . Lo 200

TYehen g e CNCI Seomasirrnm eesn and G ey af tre sk inpul Thoule e siual 1D of
11 tnan Tha tranpbs 1O IR Sy pULEts Areann JaEs o nnuts, plus the Rrepagshon celay of
tme cutful Hroorg L3l TOF 1Te CUTIL CACITITva Inag




SLC145223, SCLAS268 [Prefirminary}
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Typical P-Channel
Source Current Characteristics

Typical M-Channal
Sirk Current Characteristics

SCL43273 LOCGIC DIAGRAM [2CD Divide-by-N Counter)
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SCLA5228, CCLASZER (Preliminary)

APPLICATIOMS IMFORMATION
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CA0S DUAL MOMOSTABLE
SULTI/IBRATOR

FEZATURZES

‘¥ Two Indepandant Multivibrators on Dna Chip
¥ Trinzerable from Laading- or Traiting-Edge
Puize

Rutrirgeratle

Resertable

Cand @ Suifred Cutzuls Availagls

‘Mide Ranga of Cutput Pulse Widths

DESCRIPTION

Tha SCLASTEE Dual NMultwbrator provides
stakle retriggerablefresertanle one-shot eperaton
for any {ixed-voltag? Umurg applicztion. Timing
for toe circuit is contrallad by an ext2rnal resisior-
cepaciter comminanon [R. O Adiusiment ef
these coINRONANIS  Zermi sereraticn of output
pulse widths from nsacseconds o rmanuies.
Loading-ecne znyd raihing-acge Trigoer inputs are
proviced, and bath positue.50ing and negaive-
faing avadably from complamenrtary
s IFHALN

Tomng priues oy ko

puises arg

erminaid 11 any e

by acolying a tnow ! townt 10 the Ra2zet inous
Co
o
CUMGCTION TAZLE

S e A g
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: LoE Transoran, Moo Lo |
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o= Irrelevant (lne, Transtbang
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G
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CONMECTION DIAGRAM
{all packages)
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ELECTRICAL CHARAGCTERISTICS

STATIC CHARACTERISTICS!
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MOTOROLA
SEMICONDUCTOR M

TECHNICAL DATA

1
- .
8K x 8 Bit Fast Static RAM
The MCME264 is 8 65,538 bit static randarn access remory organized es 8182 words of .S
8 bits, 1pbricated using Matorpla's high-performance silicon-gate CMOS 1echnotogy. : e AN |k
Static design elimingtes the need for externl clocks o timing strobes, while CMOS circui- ] |l j
1y teduces powe! consuﬂpt‘lon which provides gresiar religbility. mpn:ﬁ_cﬁcsilc
The thip ensable pins (E1 and E21 sre not elocks. Either pin, whan asseried feise, causes CABE TI0A
1he part to ante: & low power standby mode. The part will remain in standby mode until
both pins ate asserted true spsin. The supilability of active high ang active low chip enabloe WP PACKAGE
pins provides more system design flaxinility than single chip enable devices. 600 MIL PLASTIC
The MCMEZBA is availabls in 300 and 600 mil, 28 pin plastic dusl-in-line packages and CASE TBD
300 and 400 mil, 28 pin piastic $0J packages. £l packages feslure the JEDEC s1sndard
pinout.
® Single 5V Supply, £ 10%
® 8K x B Organization J PACKAGE
& Fully Static—No Clock ot Timing Swobes Nocessbry 400 MIL 504
@ Fasl Access Time--30, 35, 45, 55 ns {Maximum} CASL 810
& Low Power Oparation— 105, 100, of, Bl maA ihMaximum, Activel NJ PACHAGE
® Three State Outputs 300 MIL S0J
® Al Inputs sng Quipuls Are T Corrpatible CASE 810B
® OQutput Enable (G) Feature for Incieasad Systerm Fleaibility and to Eliminate Bus
Contention Froblems
PIN ASSIGNMENT
BLOCK DIAGRAM ofie e
2z 1w
1S AS———L H K 76 762
,,‘___1;-— ‘ —-— e (LI 75 {148
=Swesms| -y aslls 2 flag
48 -———D___ ROW MEMDRY ARRLY > d
. giw— T 1178 AOWS 5415 23 flan
| P 517 COLUMNSI PSR 2 {1t
A=
! — ] azlis 21 at0
A ———m._ b ! e 20 007
MSH AL slio 19 fnor
vonf] 11 16 1005
QG .
: - 001 ) 12 17 foos
e LLPRTRE 15 [1o0e
COLUMN DICOBER vgs [l 14 1s {1003
il |
% 22 A G M0 A4 A L PINGTAES
7 LS SR [ agan T hdoess
¥ | | 1 i W r 4 . Wiie Enable
'—1@—‘ \IJ_J = Chip Enpble
G G .. . Dutpul Enable
D00 DO? . . Daiz Input/Quiput
Ve 4+ &V Powar Supply
VEE. L Gruund
1o . No Conneclion




MCM6264

TAUTH TABLE

The dovice conlning tirguitry ta protect hin

10 i
a E2 G W Moda Supply Curesnt 110 Pim rets. sgoinst damage due 1o high stalic
H X X Not Selucted lsp High Z vohages or ghecuic fivids; howevor, it is ad-
x L X X Mgt Seleciod Isg ¢ HighZ vlm_d thnlrnofrnal piecsunans be takan 1o
L aviid Bpplication of any voilege higher than
L H H H Cutput Disabled ee High Z masemum  faied  voliages 16 this bigh-
L H L H Read Ice Dout impedance circurl.
L H X L Wiite log Oin
X=dont care
ABSOLUTE MAXIMUM RATINGS (See Notel
Rating Symbel Value Unit
Power Supply Voliage Veo ~0.510 -7.0 v
Voltage Relatve to Vg5 for Any Vin. Vour | —BStw0 VYoo 05 v
Pin Except Vo
Output Curen: {per 1/0) out 120 mA
Power Dscanon (T = 25°CH Fo 1.0 W
Tempeimu-t Under Rias “Tuias -0 - BS “C
Operauing " emoeiature Ta G - 10 G
Storage Te~ oeralure Teig 551 = 125 °C
MOTE: Perrz-enl désice damage may occur il ABRSO.UTE MAXIMUL RATINGS me
Functonal  operslion should be resincied 1o RECIMMENDED
NG CONDITIONS, ExpGsure 10 higher 1han recommented vollages 1o
ertensed peripds of lime could attect device rekability.
DC DPERATING CONDITIONS AND CHARACYERISTICS
Vee= EQV 1 10%, Ta=01070°C. Unless Oiherwise Noled}
RECOMMENDED OPERATING CONDITIONS
Parmmsisl Symbol J Min Typ Max Unit
fAVAYAVAYNE > YERE ) BaStdereddtll | B@F 2L B2
Supply Youspe (Operavng Vollage Range) Ve 45 .0 L0 v
Input Hig* % otage VIH 2.2 - Vee+ 83 v
Inpul Low & shage ViL -0.3" - 0.8 \i
Ty tmnie - L3V ac, Vi dmal = - 3.0V b Ipusse wedih = 20 nad
DC CRARACTERISTICS
Parempinr Symbo! Min Maa Unlt
lnput Laaisge Cument AL Inputs, Vin=C 10 vl Ingin - 210 A
Gutput Lazvage Curent 1ET = . E2= V), or Te Vi, Vour ™ 0 V! 1w I} - 41.0 Iy
Powar Sumres Current Lavey = 30 nst H - h1o.] mi
e vy, B2 Vi Lo =0i ey ™ 35 s 00
Ay = 45 ns) g o«
avay < 55 nsl - [}
Syandny Coment 1TT= Vg or E2= V)0 ISR & 10 mA
Standly Co~ent ([l vpe-02 Vor 2202V Vi e Vi 0t Vi s ViUl 11:¥) - 5 mA
Output Lo -altage ligy = B.0 mAl VoL - 04 v
Culpul Hig vontage flop = - 4 0 mA} YoH 14 - v
CAPACITANCE (1=10MHL dv=30V, Ta=25"C. Perodically Sampmed Rather Than 100% Tesiad)
Characieristic Symbal Max Unh
inpul Capesnce &ll Inputs Expeps DO Cin 1 pF
11D Capbz=rce [%9] Ciip ] pF




MCMGE264

AC OPERATING CONDITIONS AND CHARACTERISTICS
Wee=50V 1+10%, Ta=010 70°C, Unless Otherwise Nated)

15
jrput Pulse Leveis . ... . . . .o
Input Rise/Fall Time . . ... ..o e 430
Input Timing Measurement Reference Levels. . .. ... . .
Qutput Timing Measuremant Relerence Levals . . . 0
Output Losd. . .. ..o e a6 pr
85 INCLUDING

SLOPL AKD JIGI

Figure 1. Test Load

AEAD CYCLE {See Note 1)

Farametar Symbol AL ND oMo | MPEEEL S MCmezes Ryl G645 Unit | Notes
Symbol | pln | Max | Min | Max | MIn | Max Min Max

Aerd Cycke Time LAVAY RE N o, 35 - 45 . 5 b ne -
Address Cycie Tima A0V A A - o) - 35 - 45 - 55 ns -
1 Access Tima OV TACY - ko] - a5 - 45 - 55 n -
F2 Access Time EIHOV A2 L 0 — kLY - 46 - 55 ne -
T Access Tima Loy | g A 125 - 15 - 20 = 25 ng -
Ouiput Hold from Addiass TAXQX tOH 5 - £ - 5 - 5 — ns -
Change

Chip Enabie to Qutpul Low-Z 1ELax. tezHax | 167 5 - 5 - 5 - 5 - e L3
Outpu! Ensbia 10 Quiput Low-Z GLaxY onz o - bl - o} - a - n 3
Chip Enable 16 Output High-2 | 11Oz, teeete | WOHZ o 1% 0 15 0 15 0 % ns
[Output Enalile 16 Dutput HighZ \GHOT oz | O 1w | 0 1w | o s | D R
NOTES:

1. W s high at sll times for raed cyches,

2. All high-2 and low-Z parsmatent are convidarsc in B high or taw impedenca nate whars the putpul hay mace 8 500 mY vanaition frem

the previous stsedy nate volage,
3. Thess pammaten bre patiadicslly sampled and not 100% tesied.
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MCM6264

WRITE CYCLE 1 (W CONTROLLED) {See Note 1}

AN | MCMESM X | MCMEZSA-36 | MCMEELAE | MCMEXBAEE
Purameter Symbol Unlt ] Notsa
Symbol [ Min | Max | Min | Max | Min | Mex | Min | Max
Wiire Cycle Time 1 ARV WC 0 - 35 - 45 - 2] - ns -
Addreas Sstup Time LAVWL tas 0 - 0 - 5 - 0 - n -
Acdress Vaiid 10 End of Writs LAVIWH Loy 2.5 - ] - 35 - L - ne -
\Writs Putss Width L WH WP 17.5 - 20 - - - 0 - na 3
Dwta Vald 10 End of Wrha 10VAWH Iow 12.5 - 15 - 2 - 25 - ny -
Data Hold Time BWHDX 1DH 0 - ] - Q - 0 - na
Wiite Low 10 Ouiput in High-2 wWLQZ TWHZ a 15 0 15 0 15 a 15 n 4.5
writs High 10 Jutput Low-Z DA HOY 0w 5 - & - 5 - 5 - ns 4,5
Wﬁh Racavery Time TWHAX R 2 - Q - ¢ - a - ne -

NOTES:

1. A write cycle starts 81 tha latest transition of & low E1, low W, or high E2. A wrile cycle ends #1 the sarfiest wanaition of & high ET, nigh

W, . low E2.

2.1 W goes low coincidant with g prior 1o E7 low or E2 high thon the cutputs wik mmain in s high Impadance mtatn,
3. During this tima the putpol pins may be in the Dutpul slsle. Signais of opposite phass fo the outputa must not ba applied at this fime.
4. All high-Z snd kow-Z paremeters ars considared in high br low impadance state when the autpul has made ¢ 500 mV transnien flom

the previous steady sixis vonage.
5. Thasa paramolsrs are pedodically esmpied and pot 100% tested.

Lavay i

& (ADORISS)

[ (CHIP TRABL |
|

i

TVWH

|
!
1
R (WRITE EXABLE) {

:—1— 1AV —-—|

pe-—= tvwH -——-—}--»—r twink

)
; B y

HIGH 7 |
o [DATA UT)

TIMING PARAMETER ABBREVIATIONS

signa! name fiom which interval is defined
uansition direchion far firsy signai

signal name 10 which irterval is defined
1ransition direction for second signal

—]

The transition definitions used in this data sheet are:

H = 1rensition 10 high
L = transition to low
Y = 1rensition 1o vahd

¥ = transition to invalid or oon't care
Z = tiansition 10 of thigh impedance)

winz -l-———i—|

i
re—>t— Iwnex,

TIMING LIMITS

The 18ble of tming values shows either & minimum & 8
maximum limit for each parameier, Input requitemants are
specitied from 1he exiernal s\}stem poirt of view. Thus, address
seiup 1ane % shown as & minimum since the systam must
supply at least That much time {even though most devices da
pol require it), Onthe other hand, responses from the memory
are spetified from the device coim of view. Thus, 1he access
1me is shown as @ maximum since the device never provides
data later than that time,



MCMEB264

WAITE CYCLE 2 (ENABLE CONTROLLED] |56 Notwe )

AH MECME2E4-X0 | M EMEN4-TE MO MEAH4AS | MCMEXLED

Paramwier Symbol — ——1{ Unit | Notes
Symbol | wein | Mex | Min | Max | Min | Max | Min | Mex

Writa Cycle Tine LAVAY W 0 - 35 - 4h - &5 - ne -

Address Setup Tima TAVEIL 1AS o - o - 4] - 0 - ne 2

Address Vaid 1o End of Wme LAVETH AR 25 - 5 - 35 - 45 - N

Chip Enabip to End of Writa 1E1LETH wcw | 2.5 - % - 35 ~ 45 - | 2.3

Data Valid 10 End aof Wrlie IDVETH pw | 126 - 16 - 2 - 26 - ns 2

Data Hovd Time TETHDX, tpH 0 - o - 0 - 0 - s | 2.4 ]

Write Recovary Time TETHAX | e o - 0 ~ |0 I - ] - s 2]

NOTES:
1. A waite cycle siaris 81 the lates: transition of a low ET. jow W, o high E2. A wrile cycle ands a1 the sariiwst Iransmon of a high BT, high
W, o1 low E2.
2. T and E2 timings Bre igantical when E2 signals are inveried,
3 M W goes kow Zaincidenl watk or priot 10 I low or £2 kigh than the outputs will remain in B high impedancs sate.
4. During this time tha outpul pine may be in the output state. Sigraly of opposite phass 10 the cuTpute mausl not ba spplied Bt this time.

LAVAY —|

P |
& CDRESS! }( Xﬁ
| |

1

L EH -
1

f

[ .

|

i | | |
| RVEU by AL I H b= T HAR

1
T 1
oS I |

I T

b= Lgy[1H =t 1LIKOX

T ICHP ENRBLEY

R T

0 OATA DUTE

CRDERING INFORMATION
{QOrdar by Full Pant Number)

MCM  E24 X XX XX
Matorols Memory Frefix H———j_ 1—— Shipping Method (R = Tape & Reel, Biank = Rails]

Speed (30= 30 ns, 45 = 35 s, 45= 45 ns,
55 = 55 ns)

L—‘—_ Package IP = 300 mil Plastic DiP,

WP = 600 mil Plastic DIP, J« 400 mil Pinctic 30J,
NJ =300 mil Plasic SQJ1

Pan Number

Full Pann Numbers —
MCMEZEAPI0 MCMEZGAWP30  MCME2E4J30 MEMEZEAI30R2  MCMEBANJID MCMEGANJIIORT
MCME2EAP30 MEMEZEAWP3E MO ME2(AJ35 MCMEGSJISRZ  MCMEZBANIIS M ME2GANI35R2
M MEE4P A5 MOMEZBAWPAE  MCMEZBAIAS MOMEZ64J45R2  MUME264N.045 MCMIZBAN JATAZ
MCMEEAPLH MOMGEAWPES  MCMEIGAITE MCMEIEAISERZ  MCMEZBANJES MCMEZE4AN ISR



MOTOROLA
rx SEMICONDUCTOR
TECHNICAL DATA

Product Preview
- -
8K x 8 Bit Fast Static RAM
The MCMEZ64-25 is a 65,536 bit s1atic random access memary arganized as B192 words
of 8 bits, {abricalad using Molorola’s high-performance siicon-gale CMOS technology.
Static design eliminates the need for external clocks or timing strobes, while CMOS circui-
1ry reduces power consumption which provides greater 1eliability.
The chip enable pins (E1 and E2) are not clocks. Either pin, when asserted folse, causes
the part to enter & low power standby mede The parl will remain in standby mode until
both pins are asserted true apain. The avaiahility of act.we high and active iow chip enabin NJ PACKAGE
pins provides mote sysiem design fexibility then single chip enable devices. 300 MIL $0J
The MECMEZR4-25 is available in a 300 mil, 28 pin plastic dual-in-line package and a 300 CASE T10B
mil, 28 pin plastic SOJ puckapes. Al! packages {eature the JEDEC standard pinout,
& Single 5V Supply. 1 10%
® BK x B Organizaticn
# Fully Static—No Clock er Timing Stiobes Necessary PIN ASSIGNMENT
® Fasi Access Time—25 as (Maximum}
& Low Power Operation— 110 mA {Maximum, Active) w1 e 2 Dvee
# Three State Ouipits a2l 2 ¥
® All Inputs and Outpuls are TTL Compatible
* Output Enable (G} Feature for increased Sysiem Flexibility and to Eliminale Bus a0 0 1By 17
Contention Problems Ll FLYIPY]
wsls bR ]
BLOCK DIAGRAM sl 23111
- aly nfE
s D arll e nan
S — - NVpr
m—_{F ] XS] L]
—=—gs
Iy ROW WEMORT ARALY w10 18 [Jo07
e b pezoneR | 1178 ROWS pao ) 1 1 [l ooe
v v . 517 COLUMNS!
vz ] ooy [] 12 12h 003
o _‘{ﬁ ooz[] 13 16 [} D04
—— vgg 1] 14 ys [lond
{MSHI AD —-—{}__ r- I
0 —— “{_}"‘ gt [ :
. AT e IT PIN NAMLE
o? 2] controL N . Ads
! R CDLuMA BICODLA %G I A . Wrhe En;;:
l L4 i = SO Chip Enabie
1 H T..( .. 4 F Output Enabie
— ] 7 DOO-DOY. . . . Deta InputiOuiput
:; L7 &) AD LID BT A3 NEL .+ - s ¥BV Pows: Supply
AR (HSE! VES . o re s Ground
W ~ NC. . ... .. ... He Connaction
i A

Tha docurmant contairg information on 1 product undst dovtluprsnt Mool rmerres The Tighl 10 change o dmcantings ik prisduct withiout ek,




MCMB264-25

TRUTH TABLE

13! 2 G w ‘ Mode ! Suppiy Current o PIL.
H % x Not Selecied | . High Z

x L X X Nol Salocted ISB High 2

L H H H Output Disabled e High 2

L H L H Raacd e Dot

L H X L Write ice Din

X = gon't cara

ABSOLUTE MAXIMUM RATINGS (Sog Note)

[ Rating Symbal Valus Uil
Powsr Supply Vohags Voo -0.51 +7.0 v l
Valisga Relative to Vg for Any U Vo | 0510 Vee+0.5 .
Pin Except Voo
Output Currert {par 17D} Tout 120 mA
Powar Dissinalion {7 5 = 25°C) ) 1.0 w
Tempearatuie Under Biss Tuies -3010 +B5 *C
Operating Ternparaiure Ta G +70 °C
Siorage Temperature Tiig - 551 4 175 °J

NOTE: Pmimanent device damage mey ocoul il ABSOLUTE MAXKIMUM RATINGS e
axcendod. Functoral Dpetation should ba tesrricled 1o RECOMMENDED
OPERATING CONDITIONS Exposure Lo higher than racommundnd voliagns 1ot
sxiended pariods of ume could alect dewice rabability.

This device contains elicuitry 16 protacl fhe
nputs againal damage due 1o high natic
voltsge of slectsic Teids; howsver, e pd-
vitsd 1hat noma! precautions be tskan Lo
avpid spplicatian of sny voliage highar then
maximom rasd volages to this  high-
hrpdance cireult.

DC OPERATING CONDITIONS AND CHARACTERISTICS
Vep=50V 210%, Ta=010 70°C, Unless Ohenwise Nated}

RECOMMENDED OPERATING CONDITIONS

_ Parsmatier Symbal Min Tve Mnrx Un!I_l
Supniy Vottags [(perating Voltege Rangn! veo 4h nn 6 h v
inpul High Voltape Vin 2.2 L1 vee *_ﬂ- 5' ) \-'- ;7
Inpul Low Vaohege ﬁ_‘vn_— -0.3" - '[) H W i

YL imink= - 0.3 V de; Vg Iminl= - 2.0V ac (pulss widith <20 ns)

DC CHANALTL IS TICR

— Parameler X N Evﬂ;hnl Min Man Linit
Input Leskega Tutrent UAE loputs, ¥, = 0to Vel bty - PR Y ph
Output Laakage Currert (1 = viq. E2= V). o1 G= Vi Vou =90 to Vee IO - 11.0 KA
Power Supply Currant (B1= VL E2= Vil lon =G tavay = 25 N8l icc - e mA
Sianttyy Canrent (LT =V o0 2w v} lept - 10 |
Siandby Current (El=Vep-02V o E250.2 V. Vi m Vil 0 Vi = Vi Ispy 4 5 mA
Cutpul Low Vohage gL = 2.0 mA) VoL - o4 v
Outnut High Vohape tlgp = - 40 mA) VoR 7.4 = [ v

CAPACITANGCE (1= 10 Mbiz gy =30V, Tg-26"C Panuos Ally Bamnplad Bazhn That 100% Teatad]

Charscianintic

inpat Capachance

Al inputs Except DO

Symbol Mak unn
Cin [ pF

1,0 Capacitance

b0 [ 8




MCMEB264-25

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0V +10%, Ta =0 to 70°C, Uniess Ctharwise Noted)

+% Y
inp Pubs Lavels , . ... ... ... Lo Dw3DV
Input Rise /FRl TITB . o . voe i 5 480
Inpue Timing Measurement Refersnce Levels . . . . ... ... 15V
Output Tiening Messuremant Reference Levels , . . . . OB end 20V in
Ouwput bosd. . ... .. - ool s Ses Figure 1 30 p
255 RNCLUDING

SCOPE ARD HG)

Fipurs 1. Teal Load

READ CYCLE (58 Now 1)

Puramatar Symbol AN MRS Unh Kotss
Symbol Min Max
Raad Cycia Tima TAVAY 5:1o 25 - ny -
Address Cycle Tima tavav LFYY - 25 na -
TT Access Tima IOV LACH - % na -
E2 Acoess Timo L. TTalY tAlY - i na -
T Access Time 1610V WNE - 10 na -
Output Holg fiom Address Changs ) Tax 0N 0H [ - ny -
Chip Ensble 1o Cutput Low-Z IE1L0OX 'E2HOX icz ] — ns 2,3
Dutput Enabie 160 Outpul Low-2 1G1.0X L2 o — ns 2.3
_C-h'm Erable 10 Duiput High-2 (Y02, TEZL.OF \CHZ o 15 ne 2.3_.-.
Cutput Enable 10 Ouiput High-2 WGHO? LOHZ 0 16 na 2,1

NOTES:
1. W i high al sl timea for read cycles.
2. Al high Z and low-7 parsmainis are Conidaied in 8 figh o ke mpsdenca siate wAmi the output has macke » GO0 MV iransliinn fom
the previous Fleady siate voltags.
3. Thass paramelers are periodically sampled snd net 100% resed.

[ vy |
| |
A IADDRESS) X X
| !
o= taygy ————a-l Lq—uxux -~D—L
f T
T 13 (CHP ENRBLD X | X 1
} j I Ha %
TR T
1’*4“_ IR R ——r—: ¥ -+!
' T
£ 0uTPUT ENBLE) ! \ I ¥ I
b ! |
|
| = gioy L bt IGHOT |
1
HIGH 7 ! ! / HiGH ]
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MCM6264-25

WRITE CYCLE 1 (W CONTROLLED! {Sen Note 1

Ah MOMEZBA- 28
Pa:smeter Symbol Undy Noiss
Symbel Min Max
wiita Cycle Time TAVRY "W 25 - e -
Address Setup Time TAVWL 1AS o - ns -
Address Valid ta End of Write 1aWH AW 20 - e -
Write Pulse Wiith MWUWH WP 15 - ns 3
Daw Vabd 10 End of Wris TOVWH 1w 10 - ns -
Data Hold Time TWHDX 1oH o - ns
Write Low o Qurput in High-Z L7 RATHZ 0 15 ns 4,5
—
Write High te Output Low-Z DO oW 5 - m 4, 5
Write Recovary Time B AX TWR o b ns -
NOTES:
1. & write cyce 1arts o the iztest transilion of & Jow E1, low W, or hiph E2. A write cycle ands at the earfiert transition of a high ET, high
W, e low E2.
2. 1f W goes low caincidont werh o prior to E1 low or E2 high then The outputs will ramain in s high impadance state.
3. During this 1ims 1he autput ping may be in the output stsie. Sigrals of oppoeshe phass 10 the pulpuls Must net be mpplied al this time.
4. All bigh-Z and low-Z perarrmlers ace considersd in 8 high of low impedance siate when the pulput hes made s 500 my ssnsition from
the praviout steady s1ate vollagae.

5. These paremetars are pariodicaly sampied and not 100% tested.

[ avAY |
1 |
A X
—

TAVWR

A [RDDR{SS)

[ (CHIP ENABLE)

="l

|
|
: b IWLwH
T b
% (WRITE ENABL] ‘[ \
|
§
S Ly, ——] ‘ ILvwH : T tnox
! —| b 1
D {DATA IN] G< pATA vALD
)
wioz '*J"—-'—; [ naliL 111}
HIGH T AN HGH 2
0 IDATA QUT| ——

K

TIMING PARAMEITER ARBRIVIATIONS
1 XX XX
sighal name from which interval is gelines —
1pnsition direchan 1ot first signal
signal name 1o which inilerva! is defined
tansition direction for secont signal

The transition gelinitions usad in 1his dals shasl sre:
K = transition 1o high
L = transition to low
V = 1ransition to valid
X = transition 1¢ invalid or don't care
Z = transition 10 off {high impodance)

TIMING LIMITS

The tsble of timing values shows either 8 minimum or 8
maximum limit for each parameter. Inpul 1equirements aro
specilied from the external sysiom paint of view. Thus, addrass
selup UmMe is shown as b Mimmum since the sysiem must
supply &t least that much time leven though most devices do
nol require it). On the other hand, responses trom the memory
are specified from the gavice point of view. Thus, the prcess
fime is shown a5 8 maximum sinco the device never provides
data 'ater than that 1ime.



MCMGE264-25

WRITE CYCLE 2 (ENABLE CONTROLLED) {See Nate 1)

Ah MCME284-25
Paramater ) Symbol Symbn.l o oy Unit | Notes
Write Cycie Tima LAVAY W .} - ne -
Address Satup Time TAVEIL 148 1] - n 2
Address Velid 1¢ End of Write TAVESH 120/ 20 - ne 2
Chip Enable 10 End of Write EILEIH oW 20 - n 2,3
Data Valid to End of Wrhe 1PVETH oW 0 - id 2
Dsta Hold Tims ETHOX oH 0 - ne 2,4
Write Recovery Tima 1ETHAX, WR 0 - ns 2
NOTES:
1. %mim cchI; staris 31 the latest trenision o a low ET, kiw W, or high E2Z, A writa ycle snds at the sarfiest 1ransition of » high . high
. br bw E2.

2. T snd E2 timinge are identical when E2 signals are Invarted.
3. 15 W gost low coinciden wath o1 prior 10 ET lowe 6r E2 high then the putputs will memain in s high impadance sats.
4. During this tma the outpul pink may be in 1he culpul Flate. Signals of opposita phase 10 The Gutpuis must notl be appliad st this tima.

=t Layay 1
| |
L (ADCRLSS) X -
. : I
:i. avi | |
: : ! t
[ (CHIP ENABLE) | \ j{ '
i j i |
1=+ it ! LN e = 1Al

}
1
M b
T (OATA IHI DATA VALLD IM
= | 1 1

ft— (Dy[ {4 —Bt-+== 1t 1HOX

HIGH-Z

D0 (DATA DU

| ORDERING INFORMATION
{Ordar by Full Part Numbar)

MCM B34 X XX

XX
Motorola Memory Prafix -——_J-— -I-— Shipping Method (R2 = Tape & Aesl, Blank = Rails)

Pan Numbar Speed [25 =25 ns)

Packape [P =300 mil Plaxic DIP,
NJ = 33 mil Plastic SOJ)

Full Part Numbars — MCME264P25 MCMEZANIZE MCMEIGANIZERE
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