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Abstract

Building Automation is machine that use to control the
Utility Equipment in house or Building. Since varity of Equipment
in Building to be controlled by ON - OFF Action, such as Lighting
System, Security System; Sanitary Water City Pump, Fire Alarm
Svstem, Air Conditioning System, so machine use to ‘control those

Equirment must be on - off action,

This project is the one part of Building Automation System.
The operation of that is ON - QFF control acticn and it is timer on
itself.
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. cessive approximation as the conversion technique. The

-|. The device eliminates the need for extemal zero and full- £

%. } machine control. to consumer. and automotlve applica— el grlig

3 (7\‘

SemlcondUctbr e

0
. .-r---r

aema

- The. ADC0808, ADC0809 data acquls:tlon component sa.
- monolithic CMOS device with an 8-bit analog-to—dlgltak
converter, 8-channel. multiplexer and mlcroprocessor
compatible control logic. The 8-bit AID converter uses suc-

- | Converslon time — 1(00,;3

’ - Tt
_converter features a high Impedance chopper stabilized : . Slngle supply — 5 Vpg . o

: m'-lltlplexefcandlrectly access anyof&-singleended ana- : ® 8channel muitiplexer with latched control qulc
. log signals. . I ! B S

“stand alone” AR R -
scale adjustments. Easy interfacing to microprocessors - l Outputs meet T"’L voltage level speclﬂcatlons KRy

« Is provided by the latched and decoded muitipiexer ad- +
' dress inputs and latched Tl’LTRLSTATE' outputs. it supply . - 3
! The design of the ADOOBOG ADCO0808 has been optlmlzed = No-zero 'or full—scale adlust requlred
i by Incorporating the most desirable aspects of several 5 = Standard hennetlc of molded 28-pin DIP package B

fers high speed, high accuracy, minimal temperature +125'C s red -fxﬂ i3 A \
. dependence, excellent long-term accuracy and repeatabi- * ; - dfo o | :

lity, and consumes minimal power. These features make : Low power consumftion % 1amw
. this device ideally suited toapplications from process and " Latcrfed TH”STATE‘ ‘output

tions. For 16-channel multipiexer with common output e e
' (sample/hold port) see ADGOB16 data sheet (See AN- 247 | T
for more mformatlon. e R 3

; comparator, a 266R voltage divider with analog switch tree : l Operatesratlometrically or with 5 Voc or analog span .
I and a successive approxlmatlon register. The B—channel ad]usted voltage reference .~ ° g_. -

. B Easy intarface to all'microprocessors. or operates

B 0V to 5V analoq lnput vol!age range wlth slngle sv :

AJD conversion techmques. The ADCQ808, ADC0809 of-_ . n Temperature range '— 40°C to +85‘C or -55'c to

START  cioex
. Q

' Block Diagram .- -

I
Lonn N CONTROL & TIMING
’ o— f
1 f. Q=i 0§ CHANNELS
i SANALOG IMPUTS — R :
: O—1  SMTCHES
' o—
' ",'.,.,_, ~
L .
. p 6
' SWITCH TREE
. o1 v .
: 81T ADGRESE -{ O
; . O—1 ADORESS .
' ' LATEN
¢ AND
. um: ::::3 o Dlmntu . -
4 . | 2san nesisTon Lacoen . . SRR
; § l - S
1 l ) ‘
. b 103 R
. . .~vc; nn nmq N v twowT .
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. ‘%Vonwo(Vcc)(NouS)v(_m gty

Prsge ANy PIn o, 22w M
8. MComrollnouu - “* “Apcososccs, Aocoaoaccu. SRR
i p00 at Conirol inputs -~ —-o.wro +15V - .. ADGOSORCCN 2o = e r40°CsSTo 5 +85°C
{START, OF; CLOCK, ALE, AocA. ADO B, ADOC) E RS ) Ranquolvcc(No(o ) s - oavmmuvoc

[ S areh danirs
v

‘Temperature Rarige “<".

‘ z}

-0.3v ro(ycc + o.w;

™o

R -'-,'

rar

2 Qf' et r"TmusTAs?mx !
¢-55‘CsTAs¢125'c

g o e e s

5 DI

R Rl .

gectrlcal Characteristics O : ’
I8 s g b, v
: 'W‘.f Spoclﬂcallonl' VCC 5 VDC“ VREF(«'-) VREF( 1= GND, TMNSTAS TMAX and fCLK 640 kHz

losn othemisa stated

..Measured at Rgf(ﬂ

Tum to Tqu. =
From Ref(+) to Flef( ) : _i" :
(Note 4) V(+) or V( )

Lo
<

IR

[ ol TS, B

i o o

_’-:s'ri et @ U Eii Feasibapinsaas st
3VRer-) ooy 1‘ Voltage, Bottom of Ladder Measured at Ref{— ) | I N Va
%i = :;:;g 2 Comparator lnput Current - fo=640 kHz,.(No'taG) P | 05, rA
i T . ..
:.‘, ‘.ﬁ_:;-,': ' PR i‘ t . ,.A.:j
E!octncal Charactenstics AR e

».. A

i}}jclh( Lonl_l_ gpd bBC Spoclﬂcatlons: ADCOSOSCJ 4.5v chcss SV, - 55‘Cs TAs + 125'C unless: othemi_sg_rlqget_l_ e
.:D*QOBO:BCCJ ADC0808CCN, and ADCO&OQCCN 4, 755Vcc55.25V w‘CsTAs +! 85'C unles? otherwlise noted

LY RIERY P SR Sl PH

a5 & Parameter - 7 ., .. r._..: ~ - Conditions. . ; -+ ..
Suu.oe MULTIPLEXER ©7J, 77500 od f\.?“f “ e ff.' "': ‘;‘.’i ;"; #
* OFF Channel Leakage Current
.x.sa.,'nm . sv:m.a.'\ noif i ¥
HE GRLRN AT X TR A DAL S22 ‘TNIN to TMAX | . 4(_:;
OFR_)__. - .1 » 1, OFF Channel Leakage Current vcc_sv V.N_-.O i e RN
‘murnor. INPUTS e ‘ . .
V;um  Logical “1" Input Voltage o Vee-1.5 v
QY . . . . . . )
' Logical 0" Input Voltage . .| .. . ... ' <t 1.5 v
: - Logicai“1” InputCurrent . | Viy=15V . ey o0 sA-
; ' (TheControlinputs)- . - | .« . .| =, ey
: * 7~ Logical “0" Input Cusrent AViN=0 .. I <10 s : #A
... * (TheControl Inputs) | Lo ‘I': oot
‘ . Supply Current - _rcm.-QBAO kHz . 03 L3 | mA




J

‘J"C"‘l.u’.z i

| Digital Lovols lnd DC Spocmcallom: ADCOBOBCJ 4. SVchcss 5V, - 55'CsTAs + 125'0 unless otharwlso noted «,:
:ADCOBOBCCJ ADCO808CCN, and ADCO8OQCCN 75 chcs5 25V, - 40'CSTAS +85°C unless okherwlse notad T,

VLY ETTU 2N Parameter

DATA QUTPUTS AND EOC (INTERRUPT) A

me({‘,‘" ey Logical 1" Ouiput Voltage o o=
o .Logicai “0" Output Voltage -
Log:cal "0" Output Voltage EOC
TRI-STATE‘ Output Current

d0n
N T

“Nourg =iy
. Your ..

& Lt

PO g omn ~e——

i

Symbol E Panm-hr 5‘- . COndltlons -
: Minimum Start Pulse Width . | (Figure L5 AR o A\
Mlmmum ALE Puise W!dth | (Figure§) s

; Minimum Address Sewp Time (Figure 5 j'

£] ¢ Minimum Addross Hold Time - | (Figurs 5;
: ‘ Analog MUx Delay Tlme b/ 8 Rs-on (Flguro 5

e 5.—"4"" ::-f‘,u

paldisrey

=50 pF RL_ 10k (Flgure 8} 0

OE Control to HEZ. i CL_ 10 pF, RL_ 10k (Flgure 8) sj¥]| -2 e
: Converslon Tlme / | ,‘ b 4 fc_ 640 kHz, (Flgura 5) (Note 7)i 100 16~ ” )
: Clock E requency RN Jhatoes sueseld : vieaostic "15"% F-640” 1280 | ¥~
‘ _Leoc Delay Time_ ___; _____ (F/gum'.s) rssd=t I pongele | ned | g g g::.

Y A Serap ey Ea e alea - B8 ALV U S WP cvon N .

..‘lnput Capacitance At Control Inputs - & . € 10 | 15 | pF.

. gt ooy, [ e R

TRISTATE® Output -~ At TRESTATE® Outputs, (Note 12y | 13 v o=t s

- Capacitance +;¢% % - 7 by 1-13.-,“ 2 VAR LOESETA )

. Note 1: Abuluu ma,x‘lm:::ra'{l:cs ;:; mnu v-lun boyond \vﬁleh m- |"l ol tho dMu'n;ny be lmpllrld. -
Note 2- All voitages are-measured with ll‘p.:t to GND, ualess omorwlu
Note X A  zendrdiode -xl:is. Intemally; from ) Ve to GND and hn l L typical t bmkdwn voltagcd 7 Vpc -

Noteds Two on-chlp dlodn are tied to each mloq |nput 'Ncn wlll 1onurd eonduct for anaiog Input volt-gu one dicde drop bclov ﬂmﬂ

PR (L

MMWM

Greater than the Ve supply. The apec ailows 100 mV forward bias of either diode. This means that as long as the analog Vi does not excesd ﬂ“i
. cC ny 1 c‘.
. voitage by more than 100 mV, the output code will be To an 0VpgtosY, 1npumn-qmnq.whnnm«mmuimmﬂ-‘
. oc DC
" ply voltage of 4.900 Vg over n f inital andg Qoo 1o N S N
Note & Total Py t{zet, full I, Inearsity, and -m.".So.Flgms.Non.oltthDumqulmnmovW‘
Hmllmmmeodﬁ-dulndfounmloqlnp\nom.fmmo.ov or it a nasrow full-scale span exists (f uAVlo&val-mld!ﬂ"‘"
ft can be to this. See Figure 131 o b )
Note & C ator input I8 & blas curfent into or out of the cix mnmud mnlucumnnnamlywnhc:oﬁ """":;
hullmuunmmndm(nqunasnmmgn. P B2kt _’. e, s ,};\‘;
Note 13 m-outpm:ol lhodaunqmumupalodomclodx cycie bclornn. mlng -do-olEoc. 2 Taee T _,.?x
A ) i B TR s
. L 4
. ’ 1 §
i L H . -
o | -
S R T
AR R B R S R
Yo - by - .t Cow $
SIS 2 : O L T ~w‘.L5 I J':’\Lu!’l.]u
PN o i ST
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"1pvloxtf The devlce contains an 8channel single-.
. analog signal multiplexer. A particitar input chan-
ool 18 -selected by-using the address decoder. Tabtle |

hanne eol. The address is latched Into the decoder on the
f}wto-hlgh transltlon of the address latch enable slgnal

i SELECTED -“_ ‘)
ANALOG CHANNEL ".[ C [ B [-A |7,
5 s
_, ] A e fz
’t ) Rk el
f 5

.

I T T ixoer
Id

i3 4 2 e
o JA3TE -—.,..:\ :_, 3

boart of thrs smglo chipdata acqulsmon systam Is |ts

ﬁ""” the input states for the dddress lines to selact any- _ Cessive approximation reglster. and the cornparator. The

. temainder of the network. The_ difference in these

- lterations to approximate the input voitage: Forany SAR
7 type converter, n-uerations are required for an n-bit con-

~ ; Terr ” T
7O s
e 1274 'f—-. 9

cee Fiysgniié u, ’7'1 ,.7..?‘“4 i nuu.n U

to give ‘fast, accurate, and rapeatable converalons over a “
wide range of temperatures -The converter is partltlonod '
Into 3 major” sections: the’ 258R ladder netWork the suc-

converter’s digital outputs are poslllve trig, #1931 iZ Sr

o AT VHACE Tl B (O P et ot Dy e o1
The 258R | ladder network approach (Flgum 1} was chosen :
ovar the conventlonal RIZR ladder becauao of its Inheront
monotomclty, whlch guarantees no.missing dlqltal codes. .
Monotonlclty is panlculaﬂy imponant Inclosed loop feed-
back con(rol systems. A non-monotonic relatlonshlp can
cause oscillations that will be catastrophla. for the
system. Additionally, the 256R network does not cause
load; variatlons on the reference voltage, - = x5 jevn -7

The bottom rasistor and the- top resistor’ of the ladder
network ln Figure’ 1-are’ not the 3ame value as “the

tesistors causes the output characteristic to be sym-
metrical with the zero and full-scale points of the transfer
curve. The first output transition occurs when the analog
signal has reached +1/2 LSB and succeeding output
trangitions occur every 1 LSB later up to full-scale.

The successive approximatlon register (SAR) performs 8.

verter. Figure 2 shows a typical example of a 3-bit con-
verter. In the ADC0808, ADC0809, the approximatlon
technique is extended to 8 bits using the 256R network.

=

9 VA

1R

‘Tt
- COMPARATOR: 3+
cf e INPUT: - merme e s
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Functional Description (Contlnuéd;

The A/D convecter's ive approximation-register
(SAR) I8 resat on the positive edge of the start conversion
(SC) puiss. The conversion is begun on thae falling edge of
the start conversionpulse. A conversion in process wili be
interrupted by receipt of a new stan conversion puise.
Continuous conversion may be accompliished by tying the
end-of-conversion (EOC) output to the SC Input. {fusedin
this mods, an external start conversion pulse should be
applied after power up. End-of-conversion will go fow be-
tween 0 and 8 clock pulses after the rising-edge of start
conversion. T ]

The most Important section of the AID converter Is the
comparator. it is thissection which s responsibie forthe
ultimate accuracy of the entire converter. it Is also the

" s
. = FULLSCALE
BT ] ~  ERRUN* U2LSE
3 m | . B
2 !
“3 -
e 108 [ 4, i %
=
H
5o z
4 i NONLINEARITY « 1/2 158
g ae -4
< NORUNEARITY = -172 153
a8
| 2eRr0 ERROA < ~1/A LS
eg Vin
13 1S 28 I ML 5B KRN PN
Vi AS FBACTION OF FULLSCALE i Wy

FIQURE 2. 3-Bit AJD Transler Curve
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FIGURE 4. Typlcat Eor Curve T, '

.-ty

et v R

R sem 1w
comparator drift which has the greatest Wlum:z%

ol
(Y
CWIOE AT gy
The ctioppar-stabllized comparator Conveits the DC ks
signal into an AC signal. Thia signal is then ted theough
high gain AC amplifier and has the OC levetreetores, oy,
technique limits the drift component of mi"‘.n-.‘pnn,,-'
the.drm IsaDC component which isnotpum.,,h‘c
amplifier. This Mmakas the entirs A/D converter
insensitive to tamperature, long term drift and input oty
errors. .

repeatability of the device. A chopper-stabliizeg
parator provides the most atfective method of
all the converter requirements.

. - l‘.‘w"
Figure 4 shows a typical error curve for the ADCOMR ;
measured using the procedures outlined in AN-T7R.$%.#
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Ratlometrlc transducers such as potentlometers. straln
gauges, thermistor bridges, pressure transducers, etc.,

1-are sultable for messurlng proportlonal relationships; .,

i - however, many types of measuremsnts must be rgterrad

555 ;_ System_{DAS) tor ratiometric ‘conversion to an absolute standard such as voitage or current. This

Eiwuoa ;atlomotrlc systems, the physical varlable means a system n referenca must be used which relates

s ‘!"’.‘ umd |s expressed as 2 percentage of fuil-scale the full- scale voltage to the standard voit. For example, if

W jo not | pecessarlly related to an absolute standard. Veo=Vper = 5.12V, then the full-scale range| is divided in-

ﬁ o mput to the A000808 is expressed by the - to 256 standard steps. The smallest standard step Is, l

4 ~.o LS8 whlch isthen20mV. .~ :

r a ,,.m o
c"edn‘}‘ fe 240 M

-2

vk
coﬂVO
S A Y ,n I'J" Mt

ST S DC0809 Is designed as a complete Data

2.0 Rosl:tor ledorleltatlona ~

B V : Dy R ; .
< r — N .. " .
ey /2 27 Dwax— Do 7 Thevoltages from the resistor ladder are compared to the
%—xz‘!&--‘, input voitage into the ADC0808 selected input 8 times in a conversion. Thesae voltages are
é%vg Full-scale voltage Lo i ... . ..~ coupledtothecomparatorviaananalog switchtree which
LA Hage - R g i Is referenced to the supply. The voltages-at the top, center
Y '&"z“o bel asured ~ s . and-bottom of the ladder must.be controlled to malntam
3 \-D‘u point being me y o 4R proper operation. ‘ L 't
e, Maximum data limit .~ e s S Ly f

The top of the tadder, Ftel( + ), should not be more positive -
:' ,’""‘than the supply, and the bottom of the ‘ladder, Ref{~),.

y example ol’ a ratldmetrlc transducer Is a poten- - should not be more negative than ground. The.center of
“< v - the laddet voltage must aiso be near the center of the

used as a’ posmon sensor. Tha posltlon of the
18 directly proportional to the output voltage which = ,..supply because the analog switch tree changes from
oof the full-scale voltage across it. Since the data N-channel switches to P-channel switches.These limita-
tions are automatically satisfied in ratiometric systems -

PSS as a proportion ol full-scale, reference \.
ts-are greatly reduced; eliminating a large - "" “and can be easxly met In ground referenced systems. :
o e i g s H

W of emx and cost for many applications. A major
<. antsge of the ADC0808, ADC0809.1s that the Input - -3 ~Flgura 10 shows a ground referanced syslem with a.
-range Is equai to the supply range 8o the -ii2 \— geparate supply and reference. in this system, the supply
ers can be connected directly across the supply -:2p b.must be. trimmed.to match the reference voitage. For in-
: gtance, ifa5.12V isused, the supply should be adlusted to

.the same voltage within 0.1V.

\ "-Mlnlmbmdata limit '/ é

T,-
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INPYT .. e D g T

3
3
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Q W — i ——

——«--OU.T_ ++VRerF  Vco

iy 4TS5V Voo = VRep 525V

. *Ratiomatric transducers.
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Apphcatlons lnformation (Continued) = . .

cde % avelnma 19"': Pnled SNES

The ADC0808 needs lass thana mllllamp of supply étrrent
so deveioping the supply trom the reference s readily
accomplished. In Figure 11 & ground referenced system s
shown which generates the supply from the reference.The .

RIS ¥S 1‘.7" 1 o

buffer shown can be an op amp of sufficlent drive to . ..

sugply the milliamp of supply current and the desired bus
drive, or If a'capacitive bus Is driven by the outputs a  large
‘capacitor will supply the transient supply currentas seen
In Figure 12, The LM301 Is overcompensated to insure
stability when joaded by the 10 pF output capacitor.

j'grn tH qr’-';t

« The top and bottom ladder voitages cannot exceed Vv
and ground, respectively, but they can be symmetrlcany
lass than V¢ and greater thian ground. The canter of the
ladder voltage shouid always be near the center of the
supply. The sensitivity of the converter can be increaseq,
(l.a.; size of the LSB steps decreased) by using a sym.
metricai reference system. In Figure 13, a 2.5V ro!erenc.
is 'symmetrically centered about Vco/2 since the same
current flows In identical resistors. This system with 3
2.5V reference aliows the LS8 bit to be half'the size of 5
5V raference system ‘.
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3.0 Converter Equstions: '

éTho. transition between adjac

v, ulv.n‘by: 3 : ] 8

S P KIT . @

: ' m" Vair(s)— Vrer-) 7% * 512 *Vrue "’VF.IEF(—)
.- R} L T -

canter of an output code N Is given by: :

s ; vy

4 FIGURE 13. Symmetrically Centered Reference ' -

_2{% 40 Analog Comparato Inputs _

o b

" The dy?!amic'coirip’érator input current is caused by the
. periodic switching ot on-chip stray capacitances. These
are connected alternately to the output of the resistor
ladder/switch tree network and to the comparator input as
_part of the operation of the chopper stabilized comparator.

. The average vaiue of the cémpara&or input current vacles

. * 7 directly with clock frequency and with Viy as shown in

Figure 6. .o oomlow b

it no tilter capacitors are ixsed atthe analog inputsand the

= Ve + Veery O

Viu=) Vagr - Vrer-)

;:Within the ranges .

e o

~Vfteﬂ+)—vna=(-) i oara 30

Vin— VReR(-) - 1 }
= INT TRER) . 258 x Absolute Accuracy, (4) -~

SERY PO T : ¢ !
::“'cm"- TR, O e : A3 W3t~ signal source impedances are low, the comparator input
i~ The output code N for an arbitrary input are the integers - ——cuyrent should not introduce converter erors, as the tran-

P e e DORERIGS B ~siant created by the capacitance discharge will dle out

- befora the comparator output.is strobed.

e — e -

R LRI

it Input t!lter._capaélt'ors_.:'a'rs “desired for noise raduction

V5 = Voltage at comparator input
Vrers)=Voitage atRef(+) - e 1T
Vier(—)=Voltage at Ref(~) '
Vyug=Total unadjusted arror voltage (typicaily

Vrers) * 513 .

{
¢

and signal conditioning they will tend to average out the

. 1_4" b

e i g —y o

‘ae

1 . . . e
H T . .

i

' L dynamic comparator input current. It will then take on the -
T charactedstics of a' DC bias current whose sffect can be:

- predicted conventlonally. - .
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BCD-to-Decimal Decoder /Driver with Open-Collector: Output ( 15V Output)

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Patkage Package . Package . Packags
Device T Device Type Dovice Type Device Type :{ Dovice Type
YPe FeTRmIcH PO IETRmcH P TP micH YPe e Pmlck clp]mlcr
SNS4L S 148 X wi] SNLAIES K i,
T.L SNULS 148 [T SN b b
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FARCHILD FC14.45/FCa31a8 ) oot
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OMS4148 j )L ol
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554188 Fu ey
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HITACHI s fasl dd St e bl T
MITSUBISHI - e ol N AT B B i
NEC —f- . -
TOSHIBA |- : —t - - - f -—t
Electrical Characteristics SNS4LS[45/SN74LS 145
FUNCTION TABLE
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Swrly voitage. Voo v Opwating Yee-wr | SHS6tS| -88°C 1o 125°C nO INPUTS QUTPUTS
vout valtage - tomperaiuie resge | sRIALS ¢ w 10°C D C B A0 1 2 3 4 8B 6 7 8 9
v Siorage 13mpwatule, range —-65°C 0 150°C St L L Lt m A HHHHKB AN
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2o alr lenyerature range oL M LI H MM H AW U NN
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54154, 74154  4-Line-to- 16-Line Docoder . Demultiplexer

Schottky TLL High- Speed TTL Ldw-Power Schottky TTL Standard TTL Low-Pawer TTL
, Package i Package Package R Package R P ackage
D T . i A
evice Type [=75 MICF Device Type CIeTMIcE Device Type CTBTMICH [o Type CleAlcE Device Type CTrIMIcF
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Electrical Characteristics SN54154 ,-SN74154
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54373 /74373

Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops

Schottky TTL High-Speed TTL Low-Power Schottky TTL Stendard TTL Low-Power TTL
Package R Peackage . Package . : Package i Package

Device Type REMES Device Type R Device Type clelimlce Device Type RN Device Type Pl

SN$4SI3 N SNS4L ST 1 N
Tl SN1SIN 3D SNIL 53N N
FAIRCHILD = 4 - - .
MOTOROLA
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SIGNETICS -t : m e et R et b
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MITSUBISHI —-t- i Rl ——
NEC - 1 T
TOSHIBA - — S
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Electrical Cnaractaristics $N54L5373/SN74LS373 [ Pin Assignments (Top View)
absolute maximum retings over operating free-air temperature range
Suply voilaye. Ve V| Operating treveau * Snsat § [ =55¢ T u2s¢ PR ST T N S S S —srein smreesrr e ae
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Seplud Lime, Ssytue — [ 2] ag_____ | -' T
Hold time, b 104 tol '
Opstatny wew:ae tompmisirs Ty SR (SN Y NI sisranans sacnth
olectrical charactenstics over racommended operating Sree-sir
lemperature range (unless othecwise noted) Y (b SR . b
PARAMETER TEST CONDITIONSS |[MIN TYP$ MAX i (oot | -
Vin High-level nyut votiaye 2
Vi Low-lavel wpul vullage b 08, v _ o N
vix Inpul Clamp vClisye VCC =MIN, 1= = i8mA S8 v v &
% MIN, - 12
VoK Hin-ieesl oulat weltage CCHMIN. Vg 2y, 26 3 v a -
Vi) - Vi mas, 1g. —MAX Ax Pl 1l G
vee mMiIN, 02 o 4
VoL  Lowrevel oulput voitaye Vi =2V, I = 24mA 2.3 05 v ] -
Vi = Vi mas R L -~ < 0 n
O-atate wolpui cutrent, VOG- MAR, vy 2V, : (1] .
1 . A ——J
'0ZH e vuitage supled vo*a.v _ . il = ] : 1 |
O1f-3tale vuiput cwrent, VCC =MAK, V4 -2v. [L]]
loZu ~W| uA 0 —q
om-lval vultage sppied vg=0.4v ”
1
" Ingul Cufrent at VCC'““- VI ) P o L
MaMum Wl v dyo . L ]
™ Mughwvel oged owtont CoMAX V=TIV [} “©
L Lua-evel st cient VECT~MAXT ViS04V . 1y m
Igg Shoricucuit outpul currem § | VCC ~MAX -0 - 1
VCC S MAR. N . - s o
eC Sty current Qutpal wurnrud a1 44V LSz Ly W0 ma hed 0
bt 1a
o . . o
swilching characteristics, Vo =5V, TA=25C &
—— iy
FROM T0 L] :1 B— -
PARAMETER CONOLTION: MIN  TYP MAX |UMT
aneun) | oureury | TEST s RIL) n
[ ! MH1 M 4
| ' i L]
|:L" Outa Am Q ': T ny __Al o
Hy, " H
: Cy ~6F. Ay~ —_——— nu
\ [ . 20 “w o :
Bt Gt 00 | See Notes 2 ans 3 2] S
Py snevie - . __wl___ 6 un
T a s
PIn Outpus | (L] 2 .
P2y Convrar | A2 s % ™ tnasnt v
- . -0, ] .
pnz Output am o |CLTWF AL-w1 | : af
b 7 Cunirut Sos Noie ) 1] 2% .

1 For contony
OUSIAING QOMkinsis.

$AN typcar veas are 6t Ve SV T, -25T
‘Nﬁl MAre 1han One Gutpul Bwld Le SRS 100 81 & IITe 6nd BaBtuat vl the Stus ] CWcued houid

MOl saCeed ww SaCind

omn a3 MIN @ MAK, use the appiOpiale value 3peciled undel | e nterided

NUTES 2 Masunum Gk Wequency 13 1astel weih a8 wotpuls Wuded
1 Ses wed Geiwls s0d warehatrs on page 3oth

Nngs = Masuium cuh oguancy

PLn daley tume, 10-tgh Sulput

IPHL =Purejetun Jelay (@e. Mg lu-ue-wvel Oulpul

1P ZH = O0uliul enavis ime 16 Ihgh e /el

IPZL =usipul sratie Lime Wy e avel

bz *outpul Gisabie lune Bum gh level

PLZ =0utjut diradie tma kom e level

e e e N A e R e

e el
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54244 ,/74244

Octal Buffers/Line Drivers/Line Receivers

Schttky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
i Package Package Package Package Pack
Device Type Device Type Device Type Device Type Devi g0
c[p[MkF c[p[mEr P [MEF YPe [CTPMEF| PV Tv** [ TR TmEEF
T - SNSL S244 1T )
. R ENLS B END *
FAIRCHLD
MOTOROLA -
NS C
PHILIPS
+ -
SIGNETICS
"SIEMENS ‘ - -
FUMNTSU . .
HITACH
MITSUBISHE =
NEC 3
TOSHIBA i
Electncal Characteristics SNS4LS244/SN74L5244
abpolute maximum retings over cperating free-air temperature range Pi . .
n A n
Scodty voltem. VCC W | Operaung Weo-ar  [SNSALS| S5C 1o 175C ssignment  (Top View)
Ihout_voitage 55V | temoeratwe range  [SNTLS| 0C w0 30C
interamtter vollage §.5Vv Storags temperatwre ranac 65°C 10 154°C @
' recommanded operating conditions
LSS54LS244 SN74L5244 uNIT
N MIN ~ NOM  MAX [MIN  NOM  MAX
Suoply voiage. VCC 45 S 55{4.28 H 52 v 4
Hegn-tevet Oulpul Currenl. IOH 12 15| ma’ . )
Lowelever output Curient, 101 12 24| ma
Qoerating free-ar temperature. T4 55 128 0 wi{ ¢t
electrical characteristics over recommended operating )
free-air tempersture range (uniess otherwise noted) ///////
a
SN74LS .
PARAMETER TEST COMDITIONS WIN TYPT MAX] uNIT ﬁ A A g
VIH Fhgh-ievel tnput voltage 2 v “Hi 3 5 G N
Vi, Low-invel 1nOul vOItage 0.8 v i wa F e wE ww w
ViK tngut_clamo valtage VCC=MIN, ly= -~ i8mA .50 v
SNEALS244
Hystwona(VT + ~VT -) VCC =MIN 62 04 v i SN74LS244 (0. M)
. VCC~MIN, ViH =2V, 2.4
v - VIL =VILMax IOH = - ImA 2V .
rogn-ievet outpul v
oH * oot rotiage VCC=MIN, VIH=2V, N
VIL =0.5V, 10H *MAX
YCC=MIN, |1g, =12mA 04
VoL Low-tersl output voitage i =2V, v
’ VL =V maa | gL =24mA 0.8
ozn 229"..‘.:: :','r’!' u:,:.':, :CC‘;:"‘- Vo =2.7v 20 N
B tH =2V, 5 wu
1020 :2“: '3:"’;_?:—;: Vi =Vipmas | Vo =0.4V -0
Inout curtent ot manmum -
_I. wnput_volts Veg =MAKX, V= 01| ma
Migh-lsvel tnput current,
HH e (oout curten VoG =MAX,  V(=2.1V 0] wa
e Low-level input current VCC =MAX, ViL =0 4v 02| mA
08 Short-crcul mulpul current @ | VCC = MAX - 40 ~22%| mA
Qutpuls Mgh Veg = MAX Al 13 2]
. s ront Outputs low LTS24 n 4% N
cc Lo0lY custe " Quiputs open - "
21 outputs ;
& sabied LS2a4 32 4
Vswitching characteristics, Voc V. TA 25C )
PARAMETER TEST CONDITIONS MIN TYP MAX|[UuNIT ,
Propagaucn delay t1me,
PLM  oueto-migh-level output K o
Propagaton delay lime, Cy =45%F, AL 8670, .
PHL pon-torlow-lavel output Sea Note 2 L
tPZL  Output onadie Lime 10 10w lavet 20 0} ns
1RZH  Output snable ime (0 hgh lovei [} 2| ns
Outpul & sadie Uume '
PLZ wom iow level €L ~SoF. AL 6N, i 251 ns
Output Gsedia Lme See Note 2 -
P2 tu:uhwllnd (1] 18] o3
1For condtions snown as MIN of MAX. use the valua under

$ AU typcal values are &t Voo SV, T4 25°C
ONGL Mare (han One Ouigul SPOWE De Shofied 81 & time, and AWatiun of N SNOrT-CICWL Shoud Ot esCeed One sevund
NOTE 2 :Loas Orcust and voitage wave lorms are snown on oage 311
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54138,/74138

3-Line-to-8-Line Decoder

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Device Type Device Type Device Type Device Type Device Type
, *{clpmlcF c[P[mIcH c[PIMIcF c[P[mcF YPe TR IMcH
Tl SNEAS I J w SNSLS 138 34 wa
ot _ SN14S138 ) I{NGY SNISLSI3 o G|
sonnin | WD fususin Amsin | 00 [}
FARCHLD 11518/ | 6D rerasiM rentia | 00| KD 1)
MOTOROLA SNTALSIH PO
OMIaLS I8 ) .
NS.C. DM14S 138 [ DMSAL S 138 0] -
PHLIPS NT4S138 [0] NT4LS 138 [+)
$545138 FAiB®  lwa P
SIGNETICS N14S 138 F D8y NI4LS138 A
SIEMENS - =
FUITSU T4LS138 MO * B
HTACH HDNLS 138 PO
MTSUBISH M745138 P M74L S 138 EIn}
NEC TaL S8 c
TOSHBA .
Electrical Characteristics SNS4L.S|38/SN74LS138 Pin Assignment (Top View)
absolute maximum ratings over operating w OATAQUTPUTS
free-air tsmperature range Ve Yo Y1 Yz ) 14 vs T
Supply voltags, Voo v Operating free-aw | swsaus —§5C10 125°C Z 16t]1strallisltiz2t]iil]101] 9
tnput_voitage ™ tomperature range [ SmreLs 0°Cla 10°C l
Storage tempsralure fange —65Cto 150°C T l l l l
— Yo Y r2 v v
recommended operarating conditions ! ! N J
\ —{a Te
SNS4LS138 SNTLS138 ¥
Wi NOM MAX | MIN_ Nom max | UMT 8 C G2A cza Gt Y1 pasitive logre:
Supply voltags, Vaog 4.5 5 551475 $ 52 \ L l T T ! I 300 funclun table
High-level output current. o 400 00| A
Low-level output curent, Iy . 4 1] ma 1J12(13114 6417118
Operating fiee-aw temperature, T 8% 25 ¢ 0| ¢ A 8 C,u2aG28 G| F 'I'P ‘_GND
uTPU
electrical charscteristics over recommended operating SELECT ENABLE
ree-air t rature ran v
free-air temperature range Function Table
PARAMETER ¢ TEST CONDITIONST [ MIN TYP$ MAX {UNT “S138°LS188
Vi Hugh-level nput voitage 2 v }
Vi Lowclevel input voltage 0e| v | INPUTS 3 OUTPUTS
v Input_clamp voltage VeC=MIN, 4= — 18mA V5| v ENABLE | SELECT i
v Highvleval output voltags VeC=MIN V=2V, [seas | 25 34 ¥ Gr _Gz[C 8 A[YoYi Y2 V) Yavs Ve Vs
OH o outbul voliag Vi=0.0V.101s 004 SRS | 27 34 X OH[XOXCOXTTH R HTR H R OH A
, o VCO=MN. Vm= 2V, s L X[ X X X[H HH HHHMHH
oL Low-lavel culpul voitage Vi =0.8V. gy =8mz v H LIL L L[L K HMHH HHH
i Input current &t mammum Y H L Lt L H H L H H HHHH
«put voltage VEC=MAX.  Vi=Tv ¢ 1] ma K LIL B LIH H L HH H AR K
I High-tavel_snput_current VOQ *MAX,  Vym2.1v 20| .a R LfL H HIHHHLHHHH
W Low-level wout current Vg =MAX, Vi=0 &V 04] ma s, LW L LIH HHM LHHMH
g Shart-circut output curent @ | Voo =MAX 20 - 100 ma L L® L HIH M HHHLHH
— - H LIH H L[H H H H W HLH
. vee = MAX.  Odtpuls enadled
Ice Supply curent hng Soen 61 107 mA H L H H A H H H H H H H L
LA 2 R BN Y * G2+G2A+G28
leny |tom Binary soloct 21 a Hamgn tevel, Lxiow level, X =wrelovant
1PLH_{ro Any output vee=8v. L) 21 ; .
™ Y r:iwc lovers{ 3 % wm] ™ Functional Block Diagram
¢
PLH Cy = 150F, © 12 ] ut
2 ns o
X X detay :
(::: trom Enavle AL = 2me f; :: L — e
10 Any oulpul b ns § ' "‘——._. '7)
PrL [T envase | O —D°‘ '—L‘-—‘—. : ; x
NPUTS ‘“‘M' I . — ! A3
62e ——d ./ |
) |I —] 1l "
. — - Oata
r Y 4| QUTPUTS
A E“D‘{ 1> e
StLECT s - [
weurs ) 2 __D"_ g ’_b‘ ‘ﬂ_)’_”
PRI D i [: L. L
'S138°'L 5138 DECODER,” DEMUL.TIPLEXER
1For condiions snawn a3 MIN Of MA X, use INe 20OF0DMALE vake lwd unaer 1 0ed "] 'or the devica type.

AU typcal values are al vc_c- SV, TaA=25C

@ Not mare (han one Oulpul 3hould De shorted 81 8 I'ma, and GIaLION OF (NG SAOFI-CW Gt tBal 3N0uld MOt eacead one Secund
S1py & pFOpEgatoN delay tima. Iow:10-hQh-leve! Output
TPy B Oropagaton delay hime. Mgh-to-low-level dutpul




5486/ T486 Quadriple 2-Input Exclusive-OR Gate

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Packsge
Davice Type Device Type Device Type Device Type Device Type
YPe rETRIM[CA YPere P MlcH clPm[CF cleIm[c clelmlc
T SHa3546 I ™ SNSIL 588 101 W] SNS4a6 G, (D] SN5&.86 JZING T
i LNTAS 86 T 5 SNTALS 86 11 [ SNT486 TN SN74.86 T NG
FAIRCHLD 1 Fuvile %ty L FUSIuk, ot S6 [¥) #U | FMS486/F MINSs |DQ) F (A
ARy o, [me IS8 FOUSH 1D wp F 1| FC1486/FCaNBe |[OTIP(TH
MOTOROLA SHIILSY6 2 MC 1486 P
NS.C DMS4L 586 P DMs4a86 JOINTY] Wi fOMSsLas b N F
DM 74586 M| DMt 585 P+ OM7486 J(TINT OM74L 86 D@ N F
PHLIPS N1LS 86 ' N74L S8 ' FJH211/1486 [ {
ey S5486 FLIAG WL
SIGNETICS o NT4L S 86 a1 N1486 FTYA;
SIEMENS . FLHIO o
FUJITSI*J LS8 o a4 M
HTACH HD 245 86 (P HE 4L $86 & HO7486/HO2526 | u [P
MSUBISH M T8 SED P Ms3246 "51
NeC T4 506 c ~PB7036 D .
N L
TOSHRBA T TO 186 X
Electrical Characteristics SN541.S86/SN74L586
absolute maximum ratirgs over operatirng frue-air temperature range
Suply vidtage VOO v Opwratiny frow-av | SHS4LS —955'C to 125°C
gt vullage v Tumpuretucy range ~ [sn“u oC to 10°C
Storage tumpmature range ~65'C 1u 150°C
recommendud operating conditions
SNS4LSBE | ' SN74L586
. NOM  MAX | MIN_ NOM™ MAX | ST .
Supply vidleys VCC 4s 5 S55{ars s sas| v
i vel wutbut cunrunt, 10n L 800 — 800} A
Top-level utbut curent. 1oL 0 3] mA
“Opwrating lroe-ar toagoratura T4 --55 125 0 0] ¢
. . [ 3 positive loge: Y= A B=X8+aA
slectrical characteristics over recommended operating free-air toeffperature rande ® + 48
PARAMETER + TESY CONDITIONS 1 SN74LS86 | et Function Table
MIN_ TYP$ MAX
Vin Highrtuval imput_voltaga 2 v
VIL Cowlovel imput vultege o WY [ INPUTST ourtPut
vi Input clamp  vulaye Vo MIN I 18mA 15 v . 1A !
Voo MIN. Vi 2V, . ) s & L
Vo Myghrlevel uiput voiteyo v Y q 00ua 21 34 v Lo it H
. ma,
R 1 Vi was lgn ol WL H
VoL  Low-levsl output vultage veg M, 100 - dma 025 04 H oM L
Dipul Carfont a1 mazsnuin u-y:: Vin v N .
] witay ViL Vi mas |Q|: Ama 035 03
Ting | Higivhovel gt current Voo MAX V) -1V 02| ma H o gntovt L < Lowiesat
WL Lowievel g current Ve MAK v e [T w0 ua
o3 Shurl-Crcunt output curront o vee [MAL Vi 0.8¥ o8} ma
Ve Max s 2| ma
I Supply Cwiont vee MAk  See Now 2 6.4 10 ma
A v,
1P L | from o B Ouner gt Tow VoGSV 12 21) ns
PRy | raput Ta=25C- 0 tf ns |
a -
IPLH [tem A o B Other gt mgn Cp=1%F, 20 30 ns
1PHL | et . : R = 2oy X £) 22| s
Pin Assignments (Top View)
VOC e 3A  4r 31 3B A N
IJTLH;LLZ SmeEmesnsh
H
V
i
!l -
1L
NeBaBlstaBalab;
1A 8 1Y b &Y GND A w1y v 28 G HUTE L 16G > newaswrenl wih the nputs grounmhal and the outputs o
postive lege: Y - A (D B - KB + AB poutive tade: Y= A(D B« AB ¢ AR -

f For condiions showa 83 MN o MAX wsu the

frend undar

3 Al typca valwes M9 at VOC—SY. TA=28°C

® Nut more than one outpul 3howd De 3horied at a i,

@ IPLH. Propagition delay 1ime low- 10-high-level oulput
IPHI Prupigition Joldy hme hyh- to- low- Tuvil ouput

valvo

tor the sppicadie type,
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5427 /7427

Triple 3-lnput Positive-NOR Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
- Package | Package Package ] Package | . P. e
Device Type Device Type Device Type Device Type Device Type
C|P|M|cF C|P{M|CF] C{P|M|CFj C| PIM|CF| C|P|M|CF
1.1 SNSALS2T s O W] snsa2? 10X . wO)|
- SNNLSEY ) DN SN2t 5 DINCA
fesaLs?/nmst) L 10 | Fms4z1/FvonNT  [oGx
FAIRCHILD o iasy 80| D 1@ | FC1421//CNTT [OD{PO)
MOTOHOI,A - Snw. 527 o SNTa21 PO
N.5.C OMS4L 527 (0] oms42? JOIND]  wb
g oML S2] ) oAzl TOnT| [wD
PHILIPS NTALS2Y [ N7 O
SIGN;TICS 4 NTL.S27 A D N12? AD)
SIEMENS FOnen T
FUJTSU
HITACHI HD 141527 Pd HDT427 P
L .
MITSUBISHI MSILS27 P MS53227 P )|
-
h=C TALS2? . CO)|
TOSHIBA
Electrical Characterislics SNS4L.S27/SN74L527
in ratngs over frae-sir range E)
| Sty cmew. vGC w Opwotog boer | SNEALS TIE e 1T Schematics (each gate)
row votlage . v laaperaiues dags [snres o C w1
Treremiier soHase X Storege wagwehse range —-43C o 1T Y V(zc
o (X 13 130
NPUTS ,L
SNSALS2Y - sn7aLs2T B A—
- L] HOM MAX 1] O™ MAX 7
Suppiy vonage. YOO LR L] s «en $ LK) v T
vl oW OWienl 10y ~ 400 - %8 ud g e - . OU':U
Lowmvel it Curtont. 10g i .4 . - i }
1 an ey
Cowratrg Woe-oe temewsivs Ta -3 [ o n < ' til
- — 3 84— I .
electrical characteristics over recommendad operating ! 0
frea-air temperature range 28351 CF ) P ou Y
RARAMETER TEST CONDITIONS ¢ MIN TYPS MAX [UNIT
™ High-eval wput voilage 2 v The oortion of the schematic within the dashed
Vi Low-ivel wput voltage 08 v luses i repeated for the C wiput of the 27.
vy Input clamo vollage Voo =MIN,  ij=—I18mA -1 st v ‘27 CIRCUIT
v High-level Output voita VOCTMIN, LV TVILmn ) 4 44 v
OH My put vortage g~ MAX g
Veg=MIN, Vg~ 2V,
v -level
oL Low-level nutput voitage tor = dmA 0,25 04| v
W lnput crrrens at VEG=MAX, V=1V 0] ma
maumum nput voltage
) High-ievel Dau mputs Voo ~MAX, Vig=2.1v a
n wnpul current e ot o LA\
Low-igval
“MaA 4 £
('S wout Current Oata wputs | Voo =MAK, Vy =0.4V 6.41 mA
154Ls Famuy { -20 ~100
P - H vt
lns Shoricwcunl output Gurént @ Voo =MAX ITILS Famiy | ~20 T ma s
1
CCH __ Supply curent Vg -MAX Total, cutputs lugh 2.0 4{ mA
ICCL  Supply current Total, wuiputs low 34 68| mA )
Average per gate
1 S i -
ce LRty current veeT SV Hion duly cycie} il A
Propagation delay twme. . . -
PLH Kow-to-tugn-teval outout VooV, Ta=25C 0 5] ns
Propagaian delay 1wne,
PHL o otom-tevel output CL=1SpF, R =20 19 5] ns
. . " The postion of the schematic within the dashed
Pin Ass'gnm°nt (TOP VIQW) fines 1 repested for the C input of the '1L827,
0] ‘LS27 CIRCUIT
Vec 16 1y 3C 3e 34 3y
i3] 2] fun] {ee] [l s
1T B s
1A 18 A 8 € IY GO
’..w—":'—‘: Resstar values shown are nominal and ;n ohms.
¢ Y=A+8+C
1 For conditions shown as M of MAX. Use the MOOFOONAte vaius Speciimd under " ’ ‘
Al typcal values are at Voo =SV, Ta=25C.

GONot more than one outpul should De shortad at & time.
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3

5408,/7408 Quadruple 2-lnput Positive-AND Gate .
Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard. TTL Low-Power TTL
Packsge Package Package ] Package . Package
Device Type Davice Type Device Type Device Type |— Device Type
° P I TPMIcH P reTRMcH Pe reTrmIcr, c[PIM[cH clrImlc
T1 SNS4508 TR wi SNS4L So8 i whid SNSdO8 . R wi
-5 SN14S08 100 N SN13L S08 N SN1s08 J0 Ny
FAIRCHILD s Frssn ol F3, |FMSEHO8 FMIM08 1O L 4D | rarsasson/ newsos oD £ | FM5408/F MINGI DU Fil
FCIA308, FOYS08 oD | D K |FCran0a/FCIHs (D140 FC1e 308 KO0 508 o { A0 @y FCT408/FCINOS IO [P1-
OROLA MC310) | L F{ :
MoT! MC3001 L L P Fif Snrasos P MC 1408 Pt
NS.C. OMS5EHOS 30N DMS4L S08 x DMS408 14N wi | OMs4L08
: . DM 1408 319 N1 oM7L S08 P 1 OM 7408 Jaii{ N OM74L08
PHILIPS NT4508 ' N 14M08 T NT4LSO8 i N7408 |
GNETY 53408 Faqaml  Jwe 55408 Ffan]  fwe
Si CS N14S08 a 1 N74H08 Fa jan NT4L S08 At NY408 Fiidan-
SIEMENS TCran =
FUJITSU N 74L S08 M
HITACH HD 4L S0b Gl HD7408 7 HD2550 | “mjPu
MITSUBISHI T > VIR ot YEETen s
NEC . 1LS08 C 1 PB4 (2%
- TOSHIBA - 703408 P
Electrical Characteristics SNS4LS08/SN74L508
absolute mazimum rabngs avers tram-aiw e tande
Sunty sultaur. VCC ™ Ooraiony woa-an Tsnsacs 85T o 125C Schematics (..ch g.“)
[ w MOt (998 l SNILS e w 10C
e emtier venine [¥] Storage lemperatue rarye - $5'C 1o 130°C
SNE4L508 SH74LS08
[T WO MAX | W oM ax | UMY
Swowhy vorags VGC a8 3 (X as s E: v
Mign et gl Curtenl 0 i - 308 -~ 600 h
Low ievel wind Current 10y 4 0] ma
Qonraiony Woesar temprcatwe Ty - 5% 128 L] » b
electrical characteristics over recommended operating
free- air temperature range
PARAMETER TEST CONOITIONS T [MIN TYP § MAX [umMT W CIRCUIT
ViH High-level nput voitage 2 v .
Vip Low-iavel nput voltage 08| v
Vi tnput * clamp voltage Voo =MIN, 1) = —1dma =15t v /
VOO =MIN, V=2V,
v High-leve! E .
oM igh-level oulput voitage IoH=MAX T2 14 v
Vee=MIN, vy w2y
v ovel .2
oL Low-level output voltage loL = 4mA 0.2 04 v
1
" nout Gurrent 4t Voo =MAX, V=V 01| ma
MR UM NPUt  voltage
iy Highelevol wput_current Veo =MAX Vipys2.1v 20} ua
[ITH Low-level npul currant Vog =MAX Vi =0.4v =0.4 | “mA
Short cucunt S4L S Family | 20 —100
'os oulput current ¢ vee =MAX LS Family | ~20 - 100 oA
ICCH __ Supnly current Veps MAX Total, oulputs nigh 2.4 4.0) mA
Icct  Supply current cc Total, outputs low 4.4 3.8] mA
[Average pergate -
'CC Supply current vee =Y. | e auty cycle) .85 mA *$08 CIRCUIT .
. Prooagation gelay hima, R ' 18
PLH low-to-tugh-tevel outpul vee = 5. Ta=25C. "
' Propaganon delay tipe, CL=i%F, AL=x0 &
PHL  pan-to-low-level output P oy,
i
Pin-Assignment (Top View) v
& 3im e on
3
YEC 8 44 v B WA IV
L
e} [ 7] [ii o} [91[s Ll -~ “
I '—] ‘_I - g
' s »
'y
o
21 [F] ' -
N 1
w’ sHsHe A7 ‘LSO8 cmouT
A B Y A B N GNO B
:.:i::o logia: Resistor velues shown are nominal and m ohms.
1 For conditions shown a8 MIN or MAX,. use m: vales under oparng

S AN typoal values are 8t VGG 4S5V, Ta=25C.

* Not

more 1N One outpul shCuld be .ﬂl..‘ 2 8 time, and for SNEAS'/SNTAS', owation of ouiput ShOrt cucuit should not exoeed one second.
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5404,/7404  Hex Inverter
Schottky TTL High-Speed TTL {_ow-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package . ' Package . Package
Device Type Device Type Device Type Davice Type Device Type
YPe reTPIMICF YPe reTPImIcF PO IR MIcF cPIM[F CP[MICF
1.1 SN54S0 [y WL | GNSeHos i W+ § SNS4L S04 )1 w21 SNS404 I Wi2{ SNSALO4 J@CIND| TR
< SNTAS04 i SN74H04 Y (X SNT4L S04 1t SNY404 J(Lfen SNTLO4 J3 N T
FAIRCHILD FMSAS04/F MIS04]0- 1 FMSAHOLF MIH04 [0 1 F 2] rusasoe rawsos o 7@ | F MS404/F MINGL  [OD F )
FC74504-FC95Ca D0 { PD F C74M04, £ COH04 [0 [Py IR S04/ FOWR S04 o | D T [FmTasa v CanNoa [P 1
: MCUT L) F i MCS5404 l.(ul_ Faf >
MoT! MC 008 L1 [P 3 ECIE Pt MC 1404 LT]PD]
NS.C DM 54H04 R DM5AL S04 DMS404 Ta ] Jw2f OMsALo4 SENof [FE
- OM74504 NG DMT41104 11N DM74L S04 OM 1404 N OM 74L04 1 VNG F Q)
f Im‘lps NNS0d 1L NTAH0E D NTALSOS - FIH241 17404 4.
SS4504 Fit Jat] — {w{ S5an04 Falad] [wel S5404 Frofag] w2
S}GNETICS NTIS04 F) [AD4 wii | NTeHO4 Foua) NTALSO04 A N1404 FE|AD
SIEMENS FLMZI1 T
FUITSU e 504 vy MB4Is A
HITACH HD74504 \ [P HO 4L S04 P HD1404/HD2822 | WIPC]
MITSUBISHI M55004 ) MTSL SOt Py 153204 P
NEC 74504 C 74504 ol uPB235 137
TOSHIBA
OSHIB 7031044 A |
Electrical Characteristics SN541L.504/SN74LS04
absoiute mamimum ralings over operstng free-air tamperature range
Seatty vetan VEE v D atung 108 0 [ snsaLs SV 10 BT A .
ot vore ” N T W 0C Schematics (each gate)
S1rage wapwtatue “age -6C 1w gt
I operating
SNS4L504 SN74LS04
e NOM_ MAX | WM NOM wax | Ut
Suwre volise Vg as ) X D 5 X v
Mg e ulind Gurant 10 ) - 400 ut e
Low-aess Ouitat Curtent 10y N 1 ma “
Quevatumy oo o lemomratue 14 4 28 9 L] K4
electrical characteristics over recommended operating
free-air temperatuie range N'Y"'
PARAMETER TEST CONDITIONS t MIN TYP § MAX{UNIT
Vii  Hiyn-leval wput voitage 2 v’
i1 Luwsiovel inpul vollagye 03 v ]
vy fnpul clamp vollage Voo =MIN, = =~ 10mA- ~15 v
Tos = wlrers I Vo mias CRCUIT [ RI [ B2 [ A | A4
VoM High-level output vuitage cc A L e S v ‘o4 Tawlianfudof in L
gn =MAX "ToA__ | 40n| 20%] 500 [ 121
VAC=MIN, V=2V, 1npit Clamp diod. t on
v Low-l . P p diodes nof |
oL Ow-luvai cutpul voitage \gp = AmA 04f v SHEAL 7INTAL * cor Cuits. 504 CIRCWIT
Input current a1 ¥ . .
| 3 = 04. ‘LO4 CIRCUITS
! matmum inpul vutlage VEC mMAX. V= v 01| mA I
UM High-lavel npul current VOCEMAX . V=20V 20] uA
L Low-level nput Jurrent VEC=MAX, vy =04V -0.4] mA
Shart-cucut T seLsFana, [-20 ~ 100
t = e
05 ouiput current ® vee =MAX { nLsFamay [ -20 Tio] ™
IgCH _ Supgly cutrent Totas, outputs gn 1.2 24| mA
VEo =MAX
IgcL  Supply current cc Total, outpuls low 3.6 6.6l ma
Average per gdte .
Ic Suppily curre vee =5V v
c cc=$ (90% dauty cycte) 04 mA
. Propagatior dulay time, ]
PLH Jow-t0-Ryn-lesel  Julpul vee = SV, Ta=25C. $ . ns
w® Propagatn delay ume, C|_=|5Pf, AL =2k
HL Myh-to-ow level Outpul 0 s Y
Pin Assignments (Top View)
Yee
Vee ™
© ® “EET
YCC 6A  6Y SA v 44 ey 1Y 84 &Y OND 3Y SA ay mput
imsmNpimEminent ill_OUTl‘ ] w0} [e 4 h outeur [U—
8’ ™
ong
l{>.| ID7 l{>"| | r<}{ P‘l HO4 CIRCUIT 304 CIRCUIT
1 1 ) ¢ 3 [ 1 1 1 ) 418 [} 1
1A 1Y zA 2Y A Y GNO 14 1Y 1A vep )a 3Y 4A
positive loge .
Y=k Resistor values shown are nominadl and 1 ohma

TFor condions shown &3 MIN Of MAX, use the AMOPIAle vAIe SDuCIhed under FeuOMm Mended OPeIating CONGIlIONS,

BAN typical valuws are at VGG SV, Ta=25C.

¢ Not 'more (han one ouipul 3NGLAS De 3NOFIed a1l & Tima, and hr SNSAM'/SNTEH" and SNSIST SNHS:. Guwration of snort-cwcwt should not saceed | sevund.
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5402,/7402 Quadruple 2-Input Positive-NOR Gate

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package . Package ! Package
Device T Device Type Device Type Device Type Device Type
yPe e Tr micr, vPeIeTrImcH YPe FeTrmicH c[PIm]cH c[PmlcH
T SNS4SR2 o we) SNSAL $02 saf | [wiy SNsdc2 J O W SNSAL0Z 1 BNDIT D,
b SN714502 ) NG SNTAL 502 4 TING SN7402 3 TN SNTAL02 J O DT
" Tusases/ et ] ] FsaLs0e./ FusLsal ¢ F MS402/F MSNO2 [OT IF 2
FAIRCHILD o o o9 {r® 1) . I 302/ FORSE oD [ r® #@ | FCTa02/F CINO2  [0OIP D}
ORUI A i MC5402 L (8 F
MoT! N < SNT4L 502 I MCT402 LAPPD]  F
" DMS4LS02 DM5402 J CND) W2y OMS4L02 ) DINO) F
NS.C DM741502 DMT402 1TN DM4L 02 TOND F
r 0
PHILIPS N74502 [ NI4LS02 5] FIHazi/M402 - N
5$5402 F Clady @
SIGNETICS |ises AT NI S02 AG: N1402 F A .
SIEMENS o R -
FUNITSU 74L S02 M MB417 [
HITACHI HD 14502 P HOTaL 502 p1 HOD1402/4D2511 MIP (7
MITSUBISHI " sz " b 53202 PT)
NEC PB232 DMCT:
i
TOSHIBA TETRITY 3
3 ical Ch e .
Elsctrical Characteristics SN54LSOZISN74LSO.2 Schematics (e‘ch gate)
absolute mesimum (aUNES over apersung free-sir temperature range
Sy votage VOC W Utarsung Wob s SNSALS) 3T e ve .
LT v temgerened (0790 SNILS ¥C s 10C Yee
Starage eeveratae 18nge TeSC e 140C s R ie
. =
541502 SN74LS02 e
s NOM MAX MUN NOM WAX
Suoony v VOO - T} s s |en s ) v 0"""' 02 CIRCUT
Mgl Dot Do 101 Ty w0 | = "
Low-tavet ouiput Curtent by s ] mA |
Comatey Leasw lemoeratus, Ty 38 1 . 0 ) ' — i
electrical characteristics over recommended operating p ou
free-air temperature range 4
PARAMTER TEST CONDITIONS ¢ MIN TYP$ MAX |UNIT
Vin High-tevel wout voilage ) 2 v
Vi Low-fevei mnoul voltage 08 v
Vi Input clamp voltage VEC =MIN. [ = —18mA -15{ Vv
an VCC=MIN, V=V max,
VoM  High-tevel output voltage 1oy =MAX 2.7 3.4 v
VoL  Low-evel output vollage :'CC:M':‘~ VinpRgs 0.25 04} V
. QL = 4m 's02  CIRCUIT
! fnput curtent at Vo aMAX, ViV 0.y | ma
! manmum inpul voltage cc y .
. High-lovel
H out curremt Data nputs VOO #MAX, V=27V 0] #A
\ Low-ievel
18 nout current Data wputs Ve =MAX. V=0 4V 0.4| ma ’J,
10§  Shuri-cwcut oulout current® | Voo =MAX, }:t: ::::: ::: ::: ma
tecH _ Suoly Current Tolat, outputs high V.6 32| mA g— Ve
Iccp  Suooly current vee =Max Totat. cutpuls ow 2.8 544 mA ™ [ w0
*|Average per gale
[l S rent = muls
c¢ uoply curren vee=sv (0% duty cycte) 0.5 mA 2 K_,‘: ey
Propagelion deiay tuma, 2 1 I it .
PLH  etormghetavel autout vee=5v. Ta=2s5C. 10 18| ns b - - ’ 1502 CIRCUIT
Propagation delay Lime. : ¥
PHL  pgneto-iaw-tavet output Cu=isf. A =24 - tug 2
Pin Assignments (Top View) 3 @0
Voo &Y 48 A Y 18 A Y 48 4A OND A Y
1] [fa] [l [l fie] o) (o} 1] [is] fis) (1] fook [} [¥
‘L2 CIRCUIT
W A B v A B GNO 1A 1B IV vgg @ 7
positive logic:
Y=a¥B Resistor values shown are nominal and in ohms.
1 For conditions shown 88 MIN of MAX, use (he aporopriats vake tpoCilied under operating

L AN typical values e ol Voo =5V, Ta=25°C.
ONOL more 1han one ouipul should be shoried at & time, and for SNSSS'/SNTAS’, duralion of cutput shari-owcul ahouid NOt excesd One second.:
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TOSHIBA

8,192 WORD x 8 BIT UV ERASABLE AND ELECTRICALLY

PROGRAMMABLE READ ONLY MEMORY
N-CHANNEL SILICON STACKED GATE MO8

TMM2764D

TMM2764D-2

DESCRIPTION

The TMM2764D is a 8192 word x 8 bit ultraviolet
light erasable and electrically programmable read only
memory. For read operation, the TMM2764D’s access
time is 200 ns, and the TMM2764D operates from a
single 5-volt power supply and has low power stand-
by mode which reduces the power dissipation with-
out increasing access time. The standby mode is
achieved by applying a TTL-high level signal to the

CE input. The maximum active current is 120mA
FEATURES

e Single 5-volt power supply

o Fast access time : TMM2764D 250 ns
TMM2764D-2 200 ns

e Power dissipation :

120 mA (active current)  Max.

35'mA (standby current) Max.
o Low power standby mode

PIN CONNECTION

. CE

(TOP VIEW) bis EPROM TMM27320

\ TMM27320
2 (TOP VIEW)
3 A0
4 Al 2
5 Ast] 3
[ A.04
7 As]
8 Az
9 A
10 Aol 8
1 0,99
12 0,410
13 o,gn
14 GND¢]12
PIN NAMES
Ag ~ A2 | Address Inputs
0o ~ 0y | Outputsitnputs).
CE Iﬂ\ip Enable Input
“GE Output Enable Input
PGM Program Control Input
N.C. No Connection
Vpp Program Supply Valtage
VCE Vee Supply Voltage (+5V)
GND Ground

Lower 24 pins compatibie with 32K

518

and the maximum standby current is 35maA.
For program operation, the programming is éch.c

to the PGM input, and it

.ed by applying a8 50ms active TTL low program pu.a

is possible to progts-

sequentially individually, or at random,
The TMM2764D is fabricated with the N<chane
silicon double layer gate MOS technology and

packaged in a standard 28
package.

Output buffer control
Fully static operation

Single location programmi
Three state outputs

BLOCK DIAGRAM’

pin dual in linevcerd:

. OE

Programs with one 50 ms pulse

ng

Inputs and outputs TTL compatible
Pin compatible with i2764 and ROM TMM2364F

Vep GND Ve 0,0, 0;0;0,0,0,0,
[\~ RN
ce OE CE and FGM

: Circui Output Butfers
oCH ircuit
ﬁt‘) A S5 | Column |32 Columa 1/0

: ;:; o] Decoder ‘' Circuit

AQLGr]

As o—tAddress

A3 o

il LU 8 nLle 256 Memory Cell

ﬁ"'o"_‘ - e Array

An s 8192 x B bits
2

MODE SELECTION *

RN ES Ivee ! T0a~0, T ;_"
Mode ™. | 21 for |z | 10 tize tn-aaseig O
Aot LBt | !sv!0aeow
Outpul Dusalett} e . H sV | Hl.?nno.d.m- Active
R = _, g Se. g Medarce
Stanady el [Vigy "":\"Mm Stanuty
rogam [T U [T sy [Batain

o High
. H . 18V
Program H Impedarnce
! ol Bt R EXNY sl BESRCE L VI

Inhubit . High
.- s 2 mpstance
Program Vesity | H L|v j Ev ! Data Out

Note: * Hoor L

|
13

l




MAXIMUM RATINGS

. ’ SYMBOL ITEM HATING__ UNIT
v Vee Vcc Power Supply Voltage -06 ~ 70 v
| Vep Program Supply Voltage -06 ~ 220 v
| Vi Input Voltage ) e ~10_ v
Vour Output Voltage T 06 ~10 v
’ Po Power Dissipation 15 - w
TeoLoer Soldering Temperature - Time 260 - 10 L.+ °C.sec
TsTRG. Storage Temperature -65 ~ 125 ‘c
) ToPR. Operating Temperature . 0~ 170 °c
READ OPERATION
0.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP, T MAX, UNIT
L Input High Voltage 3 20 - Ve + 10 v
vip ? Inpuf Low Voltage -03 - 08 Vv
T Vee Vce Power Supply Voltage 475 - 5.25 v
Vep Vpp Power Supply Voliage 20° Vee Vec + 0.6 \"

0.C. and OPERATING CHARACTERISTICS

{Ta=0~70°C, Vcc = 5V £ 5% Unless otherwise noted}

4 SYMBOL PARAMETER CONDITIONS MIN, TYP. MAX, UNIT
T Input Current Vin =0~ Vee - - £10 A
e Supply Current (Standby) CE = Vi - - 35 mA
ke Supply Current (Active) CE »Vy > - 120 mA
Vou Output High Voitage lon = —400pA 24 - - v
Vou Output Low Voltage lor =2.1mA - - 04 v
. Ippy Vep Current : Vpp =0~ Vec + 06 - - $10 MA
o Output Leakage Current Vourt =04~ Vce - - $10 HA
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A.C. CHARACTERISTICS

.
(Ta=0~70°C, Vcc = 5V 1 5%, Vpp = 2.0V ~ V¢ + 0.6V, Unless otherwise noted)

SYMBOL PARAMETER CONDITIONS TMM27640:2 TMM2TB0 1 iy
MIN, | MAX. | MIN. | MAX, )
tacc Address Access Tima CE = OE = vy _PGM = vy, - | 200 | - 1 260 | m
1cE CE to Output Valid OE =V PCM= V), - 200 - 250 o
10€ OE 10 Output Valid TE = Vi PGM=Vjy - 70 - 100 ny
PGM PGM 10 Output Valid DE=CE=V, - 70 - 100 m
1oFs . CE 10 Output in High-Z OE = v, PCM = v}, 0 60 0 90 n
tFa OE to Output in High-2 CE = ;.. PFGM = Vi 0 60 0 90 o,
tDF) PGM 10 Output in High-Z OE=CE~ Vv 1] 60 o 90 | m !
o Output Data Hold Time CE=OE « V. PGM = Viny 0 | - - - !
A.C. Test Conditions !
e Output Load 1 TTL Gate and C = 100pF !
o Input Pulse Rise and Fall Times 10ns Max. i
e Input Pulse Levels 0.8V 1o 2.2V
o Timing Mteasurement Heference Level Inputs 1V and 2V, Outputs 0.8V and 2.0V |
CAPACITANCE * (Ta=25°C. 1= 1MHe) ‘
] SYMBOL PARAMETER CONDITIONS MIN, TYP. MAX, UNIT \
Cin Input Capacitance Vin =0V - 4 6 oF
Cout Output Capacitance Vourt = 0V - [ 8 12 l"—pr- ‘

* This parameter is periodically sa;vmpled and is not 100% tested.

TIMING WAVEFORMS (READ)

Ao ™A X

|
I
|
|

CEEEENNNIN < v, Y
. rGM . el \

e

tacc

High 2

O¢ ~ 09
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PROGRAM OPERATION
0.C. RECOMMENDED OPERATING CONDITIONS

! “symeoL PARAMETER MIN. TYP, MAX, UNIT
Vin Input High Voliage 2.0 - Vee +1.0 v
ViL Input Low Voltage -03 - 08 v
Vee Vce Power Supply Voltage 4.75 50 5.25 v
Vpp Vpp Power Supply Voltage 205 210 215 \
D.C.and OPERATING CHARACTERISTICS (Ta=2525°C. Vee = 5V £5%, Vpp = 21V £0.5V)
| svmBoL [ PARAMETER CONDITIONS MIN, Tvye, MAX, UNIT
| L Input Current Vin =0~ Ve - - £10 pA
' Von " Output High Voltage for = —300pA 24 S - v
] VoL Output Low Voltage loL = 2.1mA - - 0.4 v
i Icc Vee Supply Current - - - 120 mA
l |p; Vpp Supply Current Vpp = 21.5V - - 30 mA
AC.PROGRAMMING CHARACTERISTICS {Ta =262 6°C, Vee = 5V £ 5%, Vpp = 21V £ 0.5V)
SYMBOL PARAMETER CONDITIONS MIN, Typ. MAX, UNIT
tas Address Setup Time - 2 - g us
1AM Address Hold Time = 2 - -~ s
ces CE Setup Time - 2 - - us
tcen CE Hold Time - 2 - - Hs
os Data Setup Time oy 2 - - us
) 1OH Data Hold Time - 2 - - us
tps PGM Setup Time - 2 - - us
i PGM Hold Time - 2 - - us
10es OE Setup Time ~ 2 - - s
tys Vpe Setup Time - & 2 - - us
ow Program Puise Width PGM = CE = vy 45 50 55 ms
tep Program Recovery Time - i) - - us
1PRT Frogram Pulse Rise Time - 5 - - ns
pFT Program Pulse Fall Time - 5 - - .ng
e CE 10 Output Valid - - ~ 250 ns I
10€ OE 1o Output Valid - - - 100 ns |
toF TE to Output in High Z OE = v, - - 90 ns |
t o 1pFy OE 10 Outputin High Z CE = v - - 90 ns ‘;

A.C. Test Conditions

Output Load

Input Pulse Rise and Fall Tifmes
Input*Pulse Levels

Timing Measurement Reference Level

1TTL Gate and C_ (100 pF)

10ns Max.
0.8 ~ 2.2v

Input 1V and 2V ;
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Output 0.8V and 2.0V



TIMING WAVEFORMS (PROGRAM)
PROGRAM OPERATION 1. (Vpp = 21V 2 0.5V)

» —y
Ag ™~ Ay .

.
h¥ v

TAH

'0F2
10€ tOF 1
——= - g
06~01  unknOWN H O, STABLE >W—< Dgyy Valla
tos on
N —
PEY PAT

T 7 o<
Vep /::::Z/":':;; tvs

PROGRAM OPERATION 2. (Vpp = 21V £ 0.5V)

Ag Ay X

= \ / AT 1CE /
T T T R ] 7
_ TroANd

~ Migh 2 i High Z
09~ 01 D, STABLE (N i j7 Bous vatia _>—-'_
g !

Vpp / tvs

Noté: 1. Ve must be epoliea timultsnecusly or belare Vpp end cut oft simuitaneously or after Vpp
2. Remeving tne device trom SOCk 0T 8nG setting the device in suchet with Vpp @ 21V maey couse permanant deamege 10 the device.

. The Vpp supply veltage la permitted P 10 22V for program operstion, so 1he vaitege over 22V shouid not be spplled 10 the Vpp
torminal.

When the switching pulss volteye Is saplied to the Vpp terminasl, the avershoot vailsge of its pulse should not be excesdes 22V.
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ERASURE CHARACTERISTICS

The TMM2764D’s erasure is achieved by applying
shonwave ultraviolet hght which has a wavelength of
2537A {Angstroms) to the chip through the trans-
parent window. Then integrated dose {Ultraviolet
light intensity [w/cm¥] x exposure time [sec.])) for
erasure should be a-minimum of 15 [W. sec/cm?].

When the Toshiba sterilizing lamp GL-15 is used
and the device is exposed at a distance of 1 cm from
the lamp surface, the erasure will be achieved within
60 minutes. And usmg commercial lamps whose
ultraviolet light intensity is a 12000 [pw/cm? ] will

OPERATION INFORMATION

The TMM27640D's six operation modes are listed in
the following table. Mode selection can be achieved
by applying TTL level signal to all inputs. In the read

reduce the exposure time 10 about 20 minutes. (in
this case, the integrated: does is 12000 [uw/cm?]
x (20 x 60) [sec] = 15 [w. sec/cm?} )

The TMM2764D's erasure begins to occur when
exposed to light with wavelength shorter than 4000
A The sunlight and lthe fluorescent lamps will
include 3000 ~ 4000 A wavelength components.
Therefore when used under such lighting for extend-
ed periods of time, the opague seals - Toshiba
EPROM Protect Seal AC301 - are available.-

operation mode, a single 5V .power supply is required
and the levels required for all inputsare TTL.

PGM CE OF Vee Vee "0p ~ Oy Power
{27) {20} (22) {1) {28} {11~13,15~19)

READ Read L L Data Out Active
OPERATION Output Deselect el - H 5V 3% High Impedance-~ Active
(Ta=0~70°C) [ Standby . H . High impedance Standby
PROGRAM Program L L . Datain Active

N Pl . H . High | d. Acti
OPERATION | odrem 2v | sv Ay e’ ctive
(Tas 2545°C) Inhlbn H L H High lmpedance Active

22254 2N el T - SMARY L W
Program Verify -.ﬂ.- = bl \ L — \Y / Data Ogt L Active
Hate' H Vi, L Vi, *:Viy or Vi :
READ MODE

The TMM2764D has three control functions. The
chip enable (CE) controls the operation power and
should be used for device selection.

The output enable (OE) and the program control
PGM} control the output buffers, independent of
device selection,

Assuming that CE = OE = Vit and PGM = Vi, the
output data is valid at the outputs after address access
ume from stabilizing of all addresses,
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The CE to butput valid (tcg} is equal.to the address
access time (lACC)

Assuming that CE = ViL. PGM = viy and all ad-
dresses are valid, the output data is valid at the out-
puts after tog from the falling edge of OE.

And assuming that CE = OE = Vj_ and al! addresses
are valid, the output data is valid at the outputs.after
tpGM from the rising edqe of PGM.



OUTPUT DESELECT MODE

Assuming that CE = Vi or OE = Vi, the outputs
will be in a high impedance state. So two or more
TMM2764D can be connected together on a common

STANDBY MODE

The TMM27640 has a low-power standby mode
controlied' by the CE signal. By applyinga TTL high
level 1o the CE input, the TMM2764D is placed in the
standby mode which reduce the operating current

PROGRAM MODE

Initially, when received by customers, all bits of
the TMM2764D are in the “1" state which is erased
state,

Therefore the program operation is to introduce
*'0s’’ data into the desired bit locations by electrically
programming.

The TMM2764D s set up in the program operation
mode when applied the program voltage (+21V) 1o
the Vpp terminal under CE = PGM = OE = ;4.

The program operation occurs during the overlap
of the CE low and the PGM low. Then the program-
ming is achieved by applying a 50ms (tpw) active fow

PROGRAM VERIFY MODE

The verify mode is to check that the desired data is
correctly programmed on the programmed bits.

PROGRAM INHIBIT MODE

Under the condition that the program voltage
(+21V) is applied to Vpp terminal, a high level CE or
PGM input inhibits the TMM2764D from being pro-
grammed. Programming of two or more TMM2764Ds
in parallel with different data is easily accomplished.

bus line, When CE is decoded for device seléction, al
deselected devices are in low power standby mode,

from 120mA 1o 35mA, and then the outpuls are in ¢

hngh impedance state, independent of the OE and 1he
PGM i inputs,

program pulse to the CE or the PGM inpul. after the
addresses and data are stable.

Thns program puise should be a smgle pulse with
50ms pulse width per address word, and its maximum
value is 55ms.

The levels required for alt inputs are TTL.

The TMM2764D can be programmed any location
at anytime - either individually, sequentially, or at

. fandom.
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The TMM2764D should not be programmed with
D.C. signal applied to-both CE and PGM inputs.

The verity is accomplished with OE and CE at Vie
und PGM at V4.

That is, all inputs except for CE or PGM may be
commonly connected, and a TTL low level program
pulse is applied to the CE and PGM of the desired
device only and TTL high level signal is applied to the
other devices.




Raﬁdom-Acceu Memories (RAMs)

The RCA-CDM6264 is a 8192-word by 8-bit static random-
sccess memory. It is designed for use in memory systems
where high-speed, low power and simplicity in use are
desifable. This device has common dala input and data
output and utilizes a single power supply of 4.5V 10 5.5 V.

Either chip enable (CE1 or CE2), when not valid, wilt gate off
the address and oulput bulfers and power down the chip to

CDMé6264
NC —1 28}——vpp CMOS 8192-w0l'd by B'Bit
at2—{ 2 — WE .
AT —43 26— ce2 PLS' Statlc RAM
A —ia Bp— &9
as—i s ur—— A9 -Festures:
A4 — : Bp— Al = Fully static operation ~
::: . :‘2 — :fo s Single power supply: 4.5V to 55V
At — 9 20— €T & Allinputs and outpul‘s directly TTL compatible
a0 —i0 19— 1706 s J-state oufputs
/01 —J 11 18— 1707 ® Industry standard 28-pin contiguration
1702 =412 17— 1708 ® Input address bulfers gated ofl with chip disable
1703 —413 16— 1/09 ® Fast access lime: taa=150 n3/120 ns (COM6264-3/COME264-4)
Ves—i14 18— 104 ® Low standby and operating power: leos:=2 pA typical, losgas=40 mA
TOP VIEW  ocs-3r200 maximum
TERMINAL ASSIGNMENT s Data retention voltage: 2 V min.
s Operating temperalure range (max. rating): 0° to 70°C

minimum standby power with inputs toggling. The output
enable (OE) controls the output buffers 1O eliminate bus
contention.

The COMG6264 is supplied in 28-1ead, hermetic, dual-in-line
side-brazed ceramic (D suffix) and in 28-lead dusli-in-line
plastic {E suffix) packages.

a2 T
AN — |
410 ————] | — t/08
Ay — | p— /07
INPUT Xy | 2364238 INPUT/
a8 ——| ADDRESS DECODE | MEMORY OUTPUT |——— T/08
1. A BSUFFERS ! MATRIX ..B:;e.‘ TN ¥
P R — : ——— 1/04
2 9” B—1 | —— 1/03
e 2| : ——— 1702
Ay — | ———— X /0%
82— }
A —
A0 —1 gnasLe 1
) . }
CEY ~meetd
€€2 ——— CONTROL
— LoG1c
we — “*—0 Vpp
TRUTH TABLET I Fig. t - Functional biock disgram. “®——0 Vg3  grcw-sraie
Cet | ce2 | O | we AOTO A12 MOOE oATAO |. c?.;:":-::r
H X X X X NOT SELECTED HIGH Z STANDBY
X L X X X NOT SELECTED HIGH 2 STANDBY
L H L H STABLE READ DATA OUT ACTIVE
L H X L STASBLE WRITE DATA IN ACTIVE
L H H H STABLE OUTPUT DISABLE HIGH Z ACTIVE
L2LOW H=HIGH X=HORL
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MAXIMUM RATINGS, Absolute-Mazimum Valyes:

OC SUPPLY-VOLTAGE RANGE, (Voo):
{Voltage refarenced to Ve terminal) ... ..

POWER DISSIPATION PER PACKAGE (Po):
For T » 0* to +60°C (PACKAGE TYPEE) ooviiiiinin .
ForTa = +60° 10 +70°C (PACKAGE TYPE E)
For Ta = 0° 10 +70°C (PACKAGE TYPE D)

................................................................................ 500 4
DEVICE DISSIPATION PER ouThuT TRANSISTOR

For Ta = FULL PACKAGE-TEMPERATURE BANGE oo 100 ¢
OPERATING-TEMPERATURE RANGE (T.):

PACKAGE TYPED .............oooii B TR 010 +17;

PACKAGE TYPEE .......................... oo Qtoole:

STORAGE TEMPERATURE RANGE (T,,,)
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 + 1732 in. {t 59 £ 0.79 mm) trom case lor 10 s max

OPERATING CONDITIONS at Taz0t0+70°C

For maximum reliablity, operating conditions should be selected 10 that operation Is slways within the following renges

LIMITS
_CHARACTERISTIC ALL TYPES . U!‘IT!
; MiIN. MAX,
DC Operating Voitage Range 45 55
Input Voltage Range J Vise 2.2 Voo +0.3 v
Va -0.3 0.8
Input Signal Rise or Fall Timed t.t — 5 s

Sinput signal rise and fall times with a duration greater than the maximuro value can cause loss of stored data

in the seleca)
maode,

STATIC ELECTRICAL CHARACTERISTICS € Ta=010+¢70°C, Vop =5V + 10%, Except as noted

. : LIMITS
CHARACTERISTIC CONDITIONS ALL TYPES |uNITS
- Min. Typ.*|Max.
. loos CE 1=V or CE2%V,, — |15 3 ma
-1 Standby Devicé Current ‘ CET-ce2> Voo 02V ar ~ 2 |10| m
e CE2=0.2vV
lov=2.1 mA - — |04
v
Qutput Voltage Low Level Vo, Max. o= 1 A T =
lon=-1 mA 2.4 -_— ot
Output Voltage High Level Vown Min. lons=1 A ~ Voo-0.1 — v
Input Leakage Current he Max. Vin=0 V 10 Voo — | x0.1] £2
- A
3-State Qutput Leakage Currant lous Vio=0 V 10 Voo — (£0.5] £2
1 . ) VinzsVi, Vi leye=1 48 — {45 [] '
Operating Device Current orens terez120n8 | — [22.3 mA
tege=1 49 -_ 2 4
(] = -
lorens Vin=0.2 V, Vgo-0.2 V Toe=120 S gy 5613
. Vinz=0V, :
Input Capacitance Cin 1=1 MHz, Ta=25°C - 4 8 .
. Vioz0 V, 4
Output Capacitance Cio 121 MMz, To=25°C - [ 8

*Typrcal values are for Taz25°C and nominal Voo, *Outputs open circuited.
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fndom-Access Memories (RAMs)

.

93INAL DESCRIPTIONS

$:A18 (Address inputs): These Inputs must be stable prior to

read lunctions.

— 1/0%-1/08:  B-bit tristate data bys.

(11, CE2 (Chip Enable): Either chip enable, when not tive, powers downthe chip,
— gates off address snd output buffers. —
O&Oulpul Enable): Enables tristate outputs it CET ana CE2 are vaild and WE

(Write Enable): Enables Write tunction, it TET and CE2 are vaiid, WB
(i.8.. 1he bus will be tristated and a Write wiil occur).
Yoo, Vas: Power supply connections.

DINAMIC ELECTRICAL CHARACTERISTIC8 a1 T. = 0to *70°C, Voo = 8V £ 10%,
*ovil, = 10 ns; C. = 100 pF and 1 TTL Load, Input Pulse Levels: 0.8 V 1o 2.4 v

is high,

CDMeézs4

-8 write operation, but may change asynchronously during
aables Read and Write tunctions, ang

will dominate if both WE and BT are low

LimITS
CHARACTERISTIC - CDMe284-3 CDM8204-4 UNITS

Aeed Cycle Timeas, See Fig. 2 MIN. ! MAX. MiIN. ! MAX,

fesd Cycle Time tac 150 - 120 -

Address Access Time taa - 150 - 120

Chip Enable Access Time lacer.lacer - 150 - 120

Chip Enable 10 Output Active teuns.tevas 10 - 10 -—

Output Enable 16 Output Valid toev -— 70 — 80 ns
Oulput Enable to Output Active toen S - 5 -

Chip Disabld to Output “High 2" terzs.tomzs 0 70 0 S0

Output Disable to Output "High 2 tors 0 80 0 40

Output Hold lIrom Address Chenge tom 30 - 30 &

‘t.me required by & limit device to allow for the Indicated tunction.

(14

a00Aess j}L —)L

[y

o Ny Y7777

[ te gy — fomz =

e M '/‘—ucn ‘\L\\

AN

S — 'Clil—_.

lc"zt-.-

T ey Y7777

e

g i~

Darta our

4
N

(X0
—

W0 mar ounInG READ CYCLE. TIMING MEASUREMENT REPENENCELEVELID LS Y,

Fig. 2 - Read-cycle Himing wavelorms,
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CDM6264

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 010 *70°C, Voo * § V £ 10%,
Input 4, b= 10 na; C = 100 pF and 1 TTL Load, Input Pulse Leveis: 0.3 V0o 2.4V

CMOS Microprocessors, Memories and Peripherals

LIMITS .
CHARACTERISTIC COME264-3 CDM82684-4 UNITY
Wrile Cycle ¥imes, See Fig. 3 MIN.' MAX, MIN.T MAX.
Write Cycle Time twe 150 — 120 - !
Chip Enable to End of WRITE tewt lows 120 - 100 —_
Address Valld 1o End of WRITE law 120 —_ 100 —_
Address Setup Time tag 0 — Q -— !
Write Enable Width tww : 100 —_ a0 —_ n
Write Recovery Time twa 0 — 0 -
Write to Qutput "High 2" twis - 70 - 50
Input Data Setup Time tow 80 — 50 -
input Data Hold Time tow 0 — 0 -
Output Active from End of Write tow ( 10 — 10 —
Time required by & limit device to aliow for the indicated lunction.
WRITE CYCLE 1 (CE1 CONTROL)
'we |
aoomiss >(
- faw ‘wa
w LY Nk v, NN
™' as tewt
L R NN\
wi : /.
NN\ y SIS ISP,
DATA Ourv
7 AY
R ot o~ 1oue] S
OATA IN O___

XK

/

17 A TTT ON CH2 CONTAOLLED WRTE CYCLE, THE OUTPUT SUFFEAS
ARMAIN 1M & HOH IMPEOANCE BTATE. wHETHER 5T 18 1105 OR LOW.
TIMING MEASUARMENT AEFERENCE LEVEL 1B 1.8V,

Fig. 3 - Write-cycle liming weveforms,
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CDM6264

wRITE CYCLE 2 (CE2 CONTROL)

AoAEss )( . t

m N KL
cte ;l/]l .‘.‘.

LN\ y SIS

oara oot SSSSS SN /A
LLLLL L NN N

OATA 1 {)L )

1 a TTT OA CE2CONTAOLLED WAITE CYCLE, THE QUTPUT BUFFRRS $2CN-37206
REMAIN M A MIOH IMPEOANCE STATE, WHETHEA 5E 18 HIOH OR LOW S
TIMING MEASUAEMENT ARFEAENCE LEVEL 18 18 V.

WRITE CYCLE 3 (WE CONTROL)

AoDACss )(7 _)(
. ‘wa [*— :
LABNNMNRRN & ) SIS IID,

fag =™ |

w  ZITTTTTH ANRANNANNY
= ‘QL £

: . fune —4 I fow
pataour PN N NN NN -

Ve

‘ow ! on
DATA 1N O( )0.___
- ~
« TR 18 1105 DURING A W CONTROLLED whiTE CYCLE, $2¢3-yr207
THE OUTPUT SUFPENRS REMAIN 10 A HIAH IMPEDANCE STATE IN THIS PENIOD -
TishiNO MEA

L LaviL 818 v,

Fig. 3 - Wute-cycle hming wavelorms {cont'd)
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CDM6264
DATA RETENTION CHARACTER!ISTICS ot Ta = 016 70°C; See Fig. 4.
LIMITS
CHARACTERISTIC | TEST CONDITIONS ALL TYPES UNITS
MIN, MAX.
- . ~ CE1 2Voo-0.2Vor
M Data Ret . v
inimum Data Retention Voltage ‘ Von CE2<02V 2 5.5
Voo 23V, CEIV,CE2 2
ta Retenti -— A
Data Retention Quiescent Current looOR Von - 0.2V or CE2 <0.2 V 50 u
. Chip Disable to Data Retention Time tcon See Fig.'4 0 -
ns
Recovery to Normal Operation Time ta See Fig. 4. *tro -

‘tac = Read Cycle Time.

DATA RETENTION WAVEFORM 1 (CEi1 CONTROL)

Ve TEigvgy-0-2V ) v
o / v NS Yoo S

DATA RETENTION WAVEFORM 2 (CE2 CONTROL)

1 oATA ‘
RETEINTION
111 4

Vor 2 2v

'com ’
ce2 \
N 0.4V cgr g0V
l' e ——

. N 92CM 37200
Fig. 4 - Low Voo date-retention timing wavelorms.
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