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Fastures:

(D) SUFFIX
24-Lead Dusl-in-Line
$ide-Brazed Coramic Package

The RCA CA3308° 15 8 CMOS 240-mW parallel (FLASH)
' analog-to-digital converter designed for applications de-
'manding both low-power consumption and high-spead

digitization

The CA3308 operates over a wide full-scale input-voltage
‘range of 4 voits up to 8 volts with maximum power
*1 gonsumptions as low as 240 mW, depending upon the clock
frequency selected. When operated from a§ voltsupply ats
olock frequency of 15 MHz, the power consumption of the
CA3308 Is typically 240 mW

The intnnsic high conversion rate makes the CA3308
ideally suited for digitizing high-speed signals The overflow
bitmakes possible the connection of two or more CA3308s
Inseries toIncrease the resolution of the canversion system
' A senies connection of two CA3308s may bs used to
produce & 8-bit high-speed converter Operation of two
CA3308s n paraliel doubles the conversion speed (1 e,
1 Increases the sampling rate from 15 to 30 MHz) CA3308s
may be combined with a high-speed 8-bit D/A converter, a
binary adder, control logic, and an op amp to form a very
, high-spesd 15-bit A/D converter

258 paralisied auto-balanced voitage comparators measure
' the input voltage with respect to a known reference to
produce the paraliei-bit outputs in the CA3308.

, 255 comparators are required to quantize sll input voltage

+ javels In this 8-bit converter, and the additional comparator
* Is required for the overflow bit

' ‘The voltage supply for analog circuitry Is termed VAA and

, AGND The voitage supply for digital circuitry 18 termed

' Vppand Vgg

* The CA3308 type is available in a 24-lead dusal-in-line
ceramic package (D suffix)

* Formerly Developmental Type No TA11279

rw-.um,n Tt ne®

CA3308

CMOS Video Speed 8-Bit Flash
Analog-to-Digital Converter

For Use in Low-Power Consumgtion,
High-Speed Digitization Applications

n CMOS low power with SOS speed

» Parallel conversion technique

» 15-MHz sampliing rate (66-rs converson time)
w 8-bit iatched 3-state output with overi'ow bit
» 1 % LS8 accuracy (lyp )

w Single supply voltage (4 to 3 V)

w 2 unils in sories allow 9-bit sutput

» 2 units in parsilel allow 30-IdHz samphkng rate

Applications:

» The CA3308 1s especially suited lor high-speed con-
version applicetions where low power s 3lso important

a TV video digitizing {industrial/secuntylbroadcast)

= High-speed A/D conversion

s Ultragound signature analysis

s Transient signal analysis

w High-energy puysics research *

u Hrgk-speed osciloscope storags/display

= Gensral-purpose hybnd ADCs

= Optizal charac*er recognmtion .

» Radar pulse analysis

u Motion signalure analysis

= uP data acquis.lion systems

{TOP VIEW)
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CA3308 i
MAXIMUM RATINGS, Absolute-Maximum Values
DC SUPPLY VOLTAGE RANGE (Vpp AND Vaa)
[VOLTAGE REFERENCED TO Vgg TERMINAL) .. .. . e T 1T T 1
INPUT VOLTAGE RANGE N
DC INPUT CURRENT
CLK, PH,CE1, CEZ,VjN v vs oev +» e e e e e Ce m s ttte s e e e e X10MA
POWER DISSIPATION PER PACKAGE {Pp)
FORTAR~A01058°C cvs vruvs oo sa se s o ve o mens seu 4s semes o mesresse saesess o snes 31EMW

« ~05VppHOSV

FORTA=B5'C1085°C. .. + +c 40 4 & “ we o arers ceree 4 enee » Derate linsarly at 33 mw/*C
TEMPERATURE RANGE
OPERATING ... . . vecvvoanssns sas 4 w= & »s . B . . . ~40 1o +83°C
STORAGE .. PR sessres 45 ke o5 2s =bn . san » .. N f . =851 +150°C
LEAD TEMPERATURE {DURING SOLDERING) -
AT DISTANCE 1/16  1/32in (150 £ 0 78 mm) FROM CASE FOR 10 1 MAX . sese N ves o +285°C
2 L 4 "y ¢ e
i ! vop* @ﬂﬂr\.}
eyl
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Fig 1-Biock disgram fcr the CA3308
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CA3308

ELECTRICAL CHARACTERISTICS N
TEST CONDITIONS LiMi .
CHARACTERISTIC VA * VDD MIN. TYP. MAX. UNITS
Resolution - - B Bits
VDp=5 V, VREF=64 V
Linearity Error CLK=16 MHz, gain adjusted - - +1 | (ca3s0sD)
' [Vop=6 VREF=84V
Diferentia! Linearity Error CLK=15 MHz - - +1 | (cA3308D)
Quantizing Error ~% - % Ls8
Anslog Input Vpp=5V
Full Scale Range CLK=15 MHz 4 -—_ 8 v
input Capagcitance -— 50 — pF
input Current Vin=84 v — 1000 2000 pA
Maximum Conversion Speed Vpp=5V 1M 17M — SPS
Device Current (Excludes IREF) Vpp=5 V (CLK=15 MHz) — 30 o mA
Ladder Impedance 300 800 900 4]
Digital Inputs
Low Voltage — - 15 v
High Voltage VpD=5V as - - v
input Current (Except Pin 18) -— *1 - #A
Digital Qutputs
Output Low (Sink) Current Vop=5V,Vg=04YV 32 10 -
Output High (Source) Current VDD=5V, Vo=4 6V 18 -8 - mA
Digital Output Delay, g Vop*=5 V - 26 - m

PHASE
iriN 1%

" e )

COMPARATOR DATA
IS LATCRED

TA IS SHIFTED 4
gl‘ﬂ) QUTPUT AEGISTERY

AUTO
BAL ANCE

%“,""'-X DAYA vALID X DATA VALID X DATA VALID
. 0 1 ®

PHASE
{PIN I

I

.H.

DATA 18 SHIFTED
/ INTO QUYPUT RECISTERS

.

COMPARATOR DAYTA
IS LATCHED

| L 1
oF

~
i
:X DATA vALID X DATA vaLID

X DATA :ALID

E Y
'T‘ v

i

Fig 2-Timing disgram lor the CA3308
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DAC0800, DAC0801, DAC0B02 8-Bit Digital-to-Analog

National
Semiconductor
Converters
General Description
The DACOB00 senes aré monolithic 8x high-speed cur-
rent-output digrial-to-analog converters (DAC) lealuring typi-

cal settiing times of 100 ne When used as a multlplyng
DAC, noe over & 40 to 1 reference cur.
rent range is possible The DACUB0O0 series also features
gh complance complomentary cutrent ouiputs to allow
differential output voitages of 20 Vp-p with simple resisior
ioads as shown i Figwre 7 The referdnce-ic-fuil-cale cur-
rent matching of better than 1+ 1 LSB aliminatus the noed for
full-scale tnms i most appiications while tha noniineantios
of better than £0.1% over tomperalure minmizes system
error scoumulations

The nolse ¥nmune inputs of the DACOBOO senes will accept
TTL levels with the loglc threshold pin, Vi ¢, potential allow

The DACOB00, DACO802, DACOB00C, DAC0801C and

DACD802C are & divect

for the DAC-08, DAC-

repiscement
0BA, DAC-08C, DAC-08E and DAC-08H, respectively

Features

® Fest sottling output current

® Full scale error

8 Nenfinaanty over temperature
8 Fut scalo curront dnft

 High output comphance

¥ Complemontary current outputs

100 ns

t1158

£01%

£10 ppm/°C
-10V 1o ¢ 18V

® intariace diroctly with T'TL, CMOS, PMOS snd others
® 2 cuadrant wide range multiplying capabillty

Z0809v0 10800V 00800V |

direct inlerface to all logk. familles The performance and W Wide power supply range 148Vio t By
characteristics of the device are essentially unchanged over  w Low power consumption BmWat 18V
the full £4 8V to & 18V power supply range; power dissipa- & Low cost
ton is only 33 mW with £ 5V supplies and is independent of
the logic input states
Typlcal Applications Connectlon Diagram
- Dusk-in-Line Package .
‘ DIBITAL PuTY 9
Tununup " .&m conhol vig = © V) L courssanion
‘ i i i i i i li i _n!!_,__." ? oo - L
- » “llll;uut, - 1 % veeria
sacoms * voys 1 18vyp tour o Ly
" $ 1
-rm—n Il’ 0 . —c WD 81 ey | 181
1 1
iy i 7 I
$ 3
1Y PR il s
FIGURE 1, 1 20 Vp-p Output Digliak-to-Analoy 1o Vi
Converter TLIH/SE08- |
See Ordering information
Ordering Information
Tempurature Order Numbers*®
Non Linsarity
Range J Package (J18A) N Package (N18A)
‘ T01%FS -65°C- 15, +125°C DACOBO2LJ | DAC-0BAQ
101%F8 0Culp . ¢70°C DAGI802LCJ DAC-0BHQ DACOB02LCN DAC-08HP
t010% F8 ~85°C T4 +125°C DAC0B0OLJ DAC-08Q
0 19% F8 U'C<Tac +70°C DACI800LCY DAC-0BEQ DACOB0OLCN DAC-0BEP
+039% F8 0CwTap +70°C DACDBOILCY DAC-08CQ DACOBOILCN DAC-08CP

*Note Devices may be oneret] Dy us g sithar orde inumbyr
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Absolute Maximum Ratings Operating Conditions

Supply Voltage £18Y or 38V Min Max Units

Power Dissipation (Note 1) 500 mW Temperature {Ta)

Reference Input DAGOBO2L -55 11285 Q
Differendial Voitagsd (V14 to Vi5) V-ioVv! DACO800L -8B +125 *C

Reterence input DACO800LC [} +70 ‘c
Common-Mode Fange (V14, V15) vV oY DAC0B01LC 0 +70 ‘c

Reference input Cusrrent 5mA DACO802LC 0 +70 *c

Logic Inputs V= 10V~ plus 36V

Anslog Current Outputs Figure 24

Storage Temperature ~86'Clo +150°C

Lead Temp. {Sokdering, 10 seconds) 300°C

Electrical Characteristics

(Vs = 18V, Ingp = 2mA.TMv

s‘tﬁ < Tnax uniess otherwiss specified Oulput

charaotetistios rofer o bomm and )

. DACOSOL/ DACOS00L/
Parameter Conditions DAGosoazLc | OAcosouig | DAGMOWOD | ynuy
Minj Typ [ Max Minj Typ | Max Mini Typ i Max
Resolution 8 [ ] 8 8 8 8 [ ] 8 8 Bits
Monatomcily ] 8 B is 8 | ] 8 8 8 Bite
Nonlinearity 101 £0 10 1039 %F8
1 Settling Time To 1 % LS8, All Bits Swilched 100 | 135 100 | 180 m
"ON" or "OFF*, Ty »25'C
DACOB00L 100 | 136 m
DACO8COLC 100 | 160 n
tPLH,  Propagation Delay Tas2%°C
PHL Each Ba 3 | 80 35 ® 3B 80 n
All Bits Swiiched _ 35 _| 6 3 | & 38 [0 [ m
TClgg  Full Scale Tompco 110 | 160 110 ] 160 110 | t80 /*C
Yoc Output Voltage Comphance) Full Scals Current Changs -10 ‘118 |-10 18 (<10 18 v
< LSB, Royr >20 Vil Typ
84 Full Scalg Current Vags ~ 10000V, R14~G000 ki1|1 084] 1002 [2000{104] 100 | 204 }104] 190 | 204 | mA
R15 -~ § 000 ki), To «25'C
Iegg___ Full Scals Ir8e lraz £06]140 11 ] 200 12 1310] pA
s Zeuro Scale Curront 01 {10 g2 | 20 02 | 40 | pA
irsR Output Current Range V- « -8V 0 20|21l o0 | 20| 2t 10| 20 8¢ mA
_lv- =« 8V -18v o]eojepjoj20je2{0]|20] 42| mA
Logic Input Lavels
Vi Logic 0" Vi OV o8 (1] ] o8 v
Vit Logic ‘1" - 20 20 20 v
Logic Input Current vic* oV
n Loge 'O -0V« Vin< v OBV -20} -0 ~201 ~10 ~20} -10] A
™ Logic "1” 2V Vine +18V 0002]| 10 0002]| 10 0002] 10 pA
Vg togecingut Swng V_- 18V “10 18 |-10 18_|-10] 18]V
Ving  Loge Tivushoid Range Vg 118V ~-10 135}~ 10 135 {-10} 151 Vv
Lis Reforance Bias Currgnt -10]-80 ~-10]-30 =101 -30] pA
di/dt Reterarc s Input Slow Raie j(Fgwe 24 401} 80 40| 80 40} 80 mA/ps
PSBlgy . Power Supply Senstivity 148 Ve « 10V 000011 001 0 0001} 001 00001} 001 | %/%
PSSipg l ~a5V V- 318V ]ooom 001 00001| 001 loooo1} oot | %/%
ke = ImA
Power Supply Curront Vg = t&V, Ipgps 1 mA
i+ 23 ]38 23 | 48 23 | o8 mA
- - -43]|-80 -43| -58 ~43]|-88| mA
Vg8V - tBV, Ippr=2mA
I+ 24 | 38 24 | 38 24 | 38 mA
- ~84] 78 ~04|-78 ~64|-78] mA
Vg= £ 18V, Ingr=2mA
i+ 25 | a8 25 | 38 26 | a8 mA
J - -88{~78 -851—-78 -881~781 mA
Pp Power Dissipation £5V Ipgr=1mA 33 |48 a3 | 48 33 | 48 [ mw
8Y, 15V, ippp-2mA 108 | 138 108 | 138 108 § 138 | mW
15V, lggr= 2 mA 136 | 174 135 | 14 136 | 174 | mW

Note 1 The maxsmum unoton wmparaiure of the DACOB00 DACCE0! and DACDB02 1 126'C F or operating st siuvaied tempargiures, Gevioas i1 tho dual in ine

J pachage must be deraled bassd on & thermal resmiance of 100°Z/W, junction o ambient 175°C/W lot the molded dunl in ine N package




MM2147/MM2147L Family

- - -

National

Semiconductor

NMOS RAMs

MM2147/MM2147L Family 4096 x 1 Static RAMs

General Desciiplion

The MM2147 n & 409¢ wiid by 1 Int st random
access memory lalwicated ising N channe: sibcon gate
technology Al suernal cacunt, are fully statce o
theeloie reguire nn clee ks n e fenshung frer operation
"he odala o rend out nomdetian tnely and s the sone

polanity 45 the inpul rldta

The separate cthy select e it auteunati ally switches

the pait 10 1+ low power siauiby mnh

Features

All inputs and outputs dirsctly TTL compatibie
Static opuration- no clocks ot relreshing rmpired
Automatic power down

High spesd— down (o b5 ns access ime
TRISTATE®™ output for bus imerlare

Separate Data In and Dats Qut pine

Single +5V supply

Standard 18 pin dual in line ju b age

The outpit & held in ¢ hgh wnpedants state duting
write to simplify 1 ommon 11) apphicatinns

—eam - — —_—
Connection Diagrain’ Logic Symbol
Dual In Line Mackeye
[ U a
AD — - vic —{n
H 17 et A}
Al -~ A6 a
——
a2 .-:. .‘i A) A
Crder Number MM2147N 3, MMZ147N,
A) - 1S MM214IN L ot MM214N 1L i by
See NS Packape N18A —t A%
M= Ly
Order Number MM21473 3, MMZ16TS, M Doy (01 e -
] u MM2147J L or MM21474 1L e LY
A5 — == AL Ses NS Package JIBA - Al
Douy lm—’- v-‘1 an Y
] 1 «d A10
wr -2 L oy 01 L
9 10 Uy (D) CS (S) WE (W
VES = b o cs (‘, -T_—T—TJ
| S —— -J
Tor VIEW
]
Pt Names® Truth Table*
I ——
AD Al Addre Inputy cs WE | DN Douy
!ll wi Write |1 abile 3] W) (D} Q) MoDE POWER
l"‘ €, 13 1]
g m! ) g":‘: e H X X W7 Not Selected | Standhy
Dout (1 Data(h L 1 H Hi 2 Wiite | Active
vt Powet { V) i L i 2z Wuite 0 A tive
vsS Groumt L H X Dour Rnast ~N ‘e

app ponad ind

- 4 mme— 4 e e e g ——

—— o e - — B —"

TThvwe
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Functional Description

Two pins contml the o siatich of the MM2147 Chip
stioct enabies write and rysd ppmatinns  deselects the
devier pusting it in the saw pove stadby e dial
contraly TRISTATING ol 1w dara omtput butler Wige
enable choows between HEAD) end WRITE modes and
alses rontrols output TRISTAVING The truth table de
tails the statey produced by cienbinations of the cantrols

READ cycie [imung 13 shown in *he secticn on Switching
Time Wavalormis Writs snabile 1s kept lugh Indspendent
of chip selocl any change in addrms cede eauses new
Uatd 1o be fatched and hrought 1u the output butfe
Chip salect must ba low, howsver, tor the output buffer
to be enabled and transter the dala ta the output Jin

Address eccess me 18 the Lime ipquierd for an arddress
change to produce new data at the ouiput pin, as.uning
chip select has enabled the outpurt huffer prior to dats
arnval Chip seiect access ume is the time required for
chip select to ensble the ouiput buffer and transfer

mrevinasly letched data 1o the output pin (gweation
with 1hup seler i eontinonsly heln! low o Fromnahie

WRITE cvcle iming s shown in the section on Swatching
Tume Wavetorms Wniting occurs only during the time
both chip select and wnte enable arr low Mimimom
wrie pulse width refers to this simultaneous low region
Data set up and hold times are messured with respect to
whichever control first nises Successive write aperations
may be parformad with chip select continuously held
fow Wrnte enable then 13 used to terminate WRITE
between address changas Alternatively, write enable
may be held fow for successive WRITES and chip
select used for write interruption hetween xidress
change In any mm,'mh-v write enable of ¢hip select
{ur Both] must be high during addiess tranutions to
pruvent erroncous WRITE

Starnlly operdtion dlowa date 10 be mantained with
approximately 85% lass current The device automat
ically switches fo the low power standhy mode whenever
it 13 desalected

Block Diagram *
1"
.oo_hx:-_—‘ ) m "'l'°"°°
O Vis

Al o—t

J Fl
A2

O._K:"mm SELECY MIMDNY ANRAY
10 64 N
. O—‘m: W COLU
mo-f5
no-F
| |
Din (D} L COLUMA I/D CIRCUITS Oouy w
28 10 CGLUMN SELECY
e o e
J ’
) 4 4 4 4 4
12 12 " 15 | ] 1
[ 311 AlB AR A Al AR

Awed 12viZNIN/LY LZNIN



MM2147, MM2114L Family

Absolute Maximum Ratings Operating Conditions
MIN MAX UNITS
Voltage on e Pin Ralative 10 VBY 16\ o4V Supply Voltegs (VCC)  ° 45 1] v
Strorsge Tomperstute Na g (10 4160°C Ambisnt Yempersture (TA) 0 L7 ] ‘c
Power Disspation 1% :
O Output Cutient 0 n-m
Bim Vamperatwre Rangs 1] 1 W eB6°C
Lond Toerywrature (Solchsr o, 10 sm ondh ) we' e
DC Electrical Characteristics 1a=0°C1o-70°C, VCC ~EV t10% (Nute 1)
MM2147 3 MMl | I
 { LONDITIONS — w1 UNITS
symBoL PARAMETEN MIN | MAX | MIN | MAX | MIN | MAX
VIH Lognal*1 fagut Veitag | 20| 60 [ 20| 6o | s0 | so v
viL Logieal *0 ¢ uput Vult e 1o es [ 1o oa 1| 0u v
VOH Logical T € nput Valtaye | nt 7 0mA 74 24 24 v
voL logwal "0 ¢ iput Valta | 1tst HmA 04 04 'Y v
w Input Lowi ¢ et | vine Blob AWV 10 10 10 A
vts -V
HLot Olm;r—t:.l;n " Cnmm. - .-;m 4 LV 10 Gnd, |74 50 4] BA
s - VIH, VCC ~ Max -
10C1 Power Supssly Current ver  Wax Ch- VI, 170 140 135 mA
Ourgests Jpen, TA = 357C
1CC2 | Power Sopoly Current | vi¢ - Max C§+ VIL 180 160 140 mA
Ourirsts Jpen TA=U'C
1S8 Stendby Current v( 7, - Min to Max, 30 20 10 mA
€% - Vik
1PO Puah Powe: ON Currem Vs - Gnd 1o VCC Ain, [ 50 30 mA
(Note 2) €S, - 1 ower of VCC er
Ve ‘MIN)
Capacitance r1a-26 ¢, 1= 1M1, Mot 3)
SYMBOL PARAMEIER CONDITIONS MIN MAX UNITS
CIN Input Caper 1tance All Inouts VIN * OV b ol
coul Output Capariturise VO =2V 8 oF
AC Test Conditions  ots 4 ,
wauy vee LB e ) 3
Input Pulse Levels Gsd wIBY 0 . i i
Input Rise snd Fall Times <10ms . [I
input and Output Timing Refersnce Lovels 16V " g R .wl 4
Output Losd e Figure 1 AR
' ' ,
b nor ¥ 14 v 4
S mtLenine 1 o
O AND s oV
) Pgm- ] et
2 ‘r i ' dodi i
] $ 13 84 38 M 1013
EOMIALLZES 1E
FIGURE 1. Output Load FIGURE 2 Power On Current
Note 11 Guarsnised with wrsnsverss alr flow greater snen 300 linear fest per minute
:m-’:x A p'ullup ressston t0 VCC on the chip telen? nput is requirs 1o kesp the device deselwcied or puwsr oh s urrent sywosches ICQ sotive
o Figure 2
Note 3, This parsmeter »f pusrenteed by perlodlc wesriveg
Note 4 Thus devica requiiss & BOO m time sleiny ofwbe VEC roashos th w ymelllad minkmum limit 1o dnsure proper opeselion sfier puwer on This
aliows the mternally gen raind wolsizets bisy 1o 1eack s funttions level

5 —— e o T - ——— s e oo




Read Cycle AC Electrical Characteristics 1a-o0°c1o+70°c, vec=6v 110%

SYMSOL L ALT ] MM2147 MM21470 MZIen Y
PARAMETIR UNITS
ALTERNATL | STANUARD . MIN_ | MAX N MAY [0 MAX

" IMAV__.J lmdt.d-_l " . _jf_- N n ?_‘_ | _“u_m_'
AA taviv Andeon Argey foy L 19 1N » ™
a1 | 1siae e St brios | meianeny 1w T ] et
a7 TR vz | €t Sat hteess T e &8 | e it - Tner R A1 A~
™ TAXGEK Tutout tioht hom Aagiens Chame | % 1 . i S D
we | wiax Chip boeviian & Poipot Aeies | © ) M e R
e 19i0¢ Ff;u;_-:u:o;uwm TR STATE ° w ] © e 1"w e
LT TSLR.CH g telegtion o Pown Lp -] . [}] ['] n
0 ™miLcL v Desstectun to Poser Quwn E ] F ] » mn

Note8 Chws dwsalecied for grvater than 55'gs priur 10 seiection
Note 8 Chip dewlected for 8 finlie tina 1hat I8 Sess then GO na poiar 1o aslee tion

Read Cycle Wavgforms'

Read Cycle No 3 (Continuously Selected)

——— - —— o ————————————

A

- "m'Mm °

= = aalbn
DATA OUY PHEVIOUS BATA VALID DATA VALID

Read Cycle No 2 (Chip Select Swiichad)

T T v e u:ﬁw" T T

g
N

T —

~— by —

e ) Y 4
-~ mikn

OATA OUY Ty BATA VALID —
WPEBANCE
PomIA g - < P -
LY
L TT L
— "=~ Plucen med) ~1 I
¢ Tha ey e 8 fusiry standard

113
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MM2147/MM2147L Family:

Write Cycle AC Electrical Characteristics TA =0°C 10 470", VCC = bV t10%

— e A et

pr—t o m- o -

_Svasor : — - MAZYEL MMZTAT MMIIATE ey e
ALTLRNATE | STANDSAD MIN MAX ™ ax MmN | max o
", TAVAV Witk Cycie I.n: - L L L . m
ey wn - Lhg Selscnn |:| Wt i 113 5 0 "
AR TAVWH | Aakress Vatnd 13 8248 vl Whe s % 1 % r p
A8 TAVWL Arews Setup Tane - L] [} [} F] ~
TAVSL —

we Twiwe Wote Pulte Werth " @ © ™
wrn TWHAX Werts Revovery | ine 10 b ] I
ow 1DVIH Thats Vet 10 e ot Wontr » ) % ™
oW | 1WWDX Thata Hald Tave 1 10 T po
w2z -lm.uz Wit Frighied 1o (utput in M £ n n [ 35 0 © ~
ow 1WHOX _L_::n_m»,mé, » Lt ol whate " [] ° ™

Write Cycle Wavelorms* o n

Wnite Cycls No 1 (WE Controlled)

T ¥

onn

«
am%‘.‘ J'//ﬁ////
I e S '
LL) } 4
{ R PR mﬁnl' -
™ DATA IR vALID X
) -~ b~ "‘"m‘ﬂn"‘i

Write Cycle No 2 (CS Controlled)

.o -"m“‘-‘- e i
D

. - "gh P A ———

/A
—== il

wie)
L AANMNIMANNAN £ /77 A\ \\
[ ™ aﬂ'l'wr"
WA j BATA IN YALID r
.

BATA B8

Note 7 A waite occurs turing thse 1ains dentel low of €S and WE 1he output iemains TRISTATE®™ if G8 and WE go high simultans
ously WE or £ or both must be high during séidsess iransitions

* The aymbols in parenthianes are pripossd Indusity standard




NMC2148/NMC2148L

Natioﬁal
Semiconductor

General Desciiption

The NMC2148 is 2 1024 word by 4-bit stalic rardom ac
ceass memory fabricated using N channet slil.ongate
technology All internal circults are fully siatic and
therefore require no clocks or relreshing for operation
The data is read out nundestruciively and has 1he same
polarity as the lnput deta

The sepdrate chip select input attomatically ewilthes
the part to its low powm sisndhy mode whan it goos high
Common Input/outpui pins are provided

Biock Diagram*

NMC2148/NMC2148L. 1024 x 4 Statioc RAM

NMOS RAMs
PREVIEW

Features

| All inpuls and outpuls directly TTL compatible

B Static oporation—no clocks or refreshing required
B Aulomalic powsr down

B High spoed  duwn to 55 ns accoss tiine

o TRESIALE® oulput for bus interface

N Commuan Dsta YO pins

B Single + 5V supply

B Standard 18 pin dual inline package

-———— e 4k wm e we e ges]

Connection Dlagram*
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SPECIFICATIONS

J FAMILY

ECL10 000

These speciiications caver the electrical charactaristics ot the ECL 10 000 uniess otherwse specified in

tra Inchriud! device 11375 sheet
RATINGS s Jhapter  MAXIMUM RATINGS'

D C CHARACTERISTICS at V¢ - ground, VEE

52v

Fat CX cireunt has been designed 10 meet the d ¢ specifications shown in the test table, alter thermal
squildiium hes been established The circunt 15 1 2 Llest socket or mountert nn 3 nrinted-circust board
+nd ransverse air flow 2,5 m/s 1 maintained, Test values are given in the table and defined n the

Irgure
Tper prrameters
temperature °C ) T
- umt
~-30 +25 +85

Vikimax -890 1 -810 | ~700 | mv
YiHmin -1205 1106 | -1035 | mV
ViLmex ~1600 | —1476 | ~1440 | mV

A C CHARACTERISTICS

bat o
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fig 1 Yransfer charactenstics
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Fig. 2 Switching timas test circuit Ve = Veea* + 20V, VEp* =32V,

nput pulse: tTLY ~ tTHL ™ 2,0 t 0,2 ns (between 20 and 80%); Vi =+ 1,1 V; V| = + 03V,
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artul IGATIONS J \

Test table Ve » O V (ground); Veg » 6.2 V; R =608l to -2V,

tempersture {0C)

characteristic symbal =5 TR unit remarks
| Output voltage
‘ HIGH Vohmax -390 | -E10 | -700 | mY
| VOoiimn -1680| ~860 | -880 | mV

DQutpet thresholid

voltage HIH Vone 80 -880 | -810 | mV

Qutput threshoid

voltage LOW voiLe 956 | 1630 | --1585 | mV

Output voltage

Low VOLmax -~1676 | 1650 | -1816 | mV
L. VoLmin -1890 | 1850 | 1826 | mV ',
Notes

1 Input resiitance s positive at any frequency.
2 Non specified inpirt ping should be cannectod 10 Vji_min 0F loft open.

i 3 nputand output cables to the osilloscode are 50 §1 cosxiai cables with equal lenght.
4  Input impadance of the oscliloscope is 50 £2.

5 The unmatched wire stub between coaxiel cable snd pins under tost must be Jass than 8 mm long
for proper test.

-l ' -
U oL 1208100 1A

Fig. 3 Propagation celay and transition times waveforms
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QUADRUPLE OR/NOR GATE

The 10101 15 a quadrupie 2 input OR/NOR gate with one irput from each gate common to pin 12
Unuseti inputs can be ieft open due to integrated pull down resistars, which avoids the need for o
sattage wipply

(=]
~
jofw

12|6 ¢ —_
101G Qs
E S Qs
13]6e Oy
(] e
Fig 2 Pin designation

Vee Veet = Veez * 0V (ground),
Is Vee=-~62V

7enn

Fig 1 Log diagram

10101

-t [wh
-1

Yoz W v g Ny g Yy

l=la

QUICK REFERENCE DATA

Supply voitage ) VEE -62 V
Operating ambient temperature ranqge Tamb -30 to +85 9C
Average propagation delay tpd typ 20m
QOutput voltage
HIGH state Yo# nom  -880 mV
LOW state VoL nom -1720 mV
Power consumption per p kage {no load) Pp typ 100 mw

E—.w e me —— —— " WS = v — — m e w mm s o - »——— -

PACKAGE OUTLINE {sue Pdrkage outhines)

1010IN  plastic 16-lead dual indine (SOT 38)
10101F ceramec 16-lead dual in ine {SOT-74)

FAMILY DATA sue Family Spevifications
I ( March 1983
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VCCUOVM:VEE'MV e
f pin Tamb (°C) I
! symboi under . T unit | conditions |
i tost -30 +26 +85 ‘ H
S + -_— i Al { -
Supply current t IEEmax 8 20 26 28 'mA | g
{nput current . . ;
Low it min 4 0.5 0.6 03 A see How 10 1est
Input current , section’
HIGH TiHmax : 12* 850 535 |, 265 A
! other | ’ ' |
*nputs | 425 265 86 1uA
T '_.pu.. 1. l ] s 1 !
* Indwidually test each input applying the above mentioned conditions
o:u;lv;l;;p ] I_mm .{ - 1060 I 96-6_‘ - 8901 mv ' ViLaun on Inpuls '
HIGH Vo l we o 880 , MV 7 for invert nutputs
max 890 |- 810 |- 700 , mV  ViHmax On inputs !
] l | for dirget outputs
w
Qutput voitage , min. . —-1880] ~1850 {1826 | mV " Vijmax On inputs ,
Low Voo ;e ! -1720 « MV for invént outputs
max , -1875] -1660 | -1816 | mV | V| mn on inputs |
; , for direct outputs |
Output threshold ! ViLc on one input !
voltage HIGH | Voxe | murd ~1080 | - 980 { - 910 | mv ! for mvert ouputs
ViHC on one input |
for direct outputs |
) Output threshold One input at i
voltage LOW VorLc | max -1655| 1630 | 1886 [ mV  Viicor Viye _j
. —— . Wkl e e e o o c———
A C. CHARACTERISTICS
Veer *Vec2= 20V, VEE = ~3.2 V, R, = 50 Q to ground
1 - - T r Tt 'l
pin Tamp (9C! ! i
symbol | under |—-- -= ==« ——d{ umt | conditions
st -30 I +26 +86 '
Propagation e/ | mn 10 -! 1.0 19 |m .
delay times PHL tvp. 20 ns ' 50% to 60%
s max 3,1 29 33 [m
 Tranmtiontimes | ty g/ | oun. 1,1 41 Woins
¢ rssand fafl tTHL typ 20 m 20% to B0+
t max. as 33 37 |ns i

For switching timas test clrcurt snd waveform see Farnily Specificatioms
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QUADRUPLE NOR GATE

Ths 10102 s 8 quadruple 2-input NOR gate
Jnuukd nputs can ba left open due to integrated pull-down resiston, which avaids the need fora
volioge Supily

V(|;"| Wy Ty by Wy -\“

Fig 2 Pin designation

Veer * Vee? - 0V (ground),

Veg* =52V
* Fig 1 Logic dlagram .

QUIIK REFERENCE DATA .
Supply voltage VEE -62vV
Operdiing smbient temperature range Tamb ~J010 485 9C
Averiye propagation delay PLH R, 20 ns
Outpyt voltage

HIUH state Vo4 nom 880 mv

LOW state Voi nom -1720 mV
Powsr consumption per package {no load) Po typ 100 mwW

FARILY DATA see Family Specifications

PACKAGE OUTLINE {see Package Outiines] -

101028 pimtic 18-lead dual indine {SOT 38}
101021 : coramic 16-leed dusl! inine {SOT-74}
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0.C. CHARACTERISY ics
vee® ov (WUM’:VEE - -s‘hv
- 1
r pin Tqrmb (9C) |
symbol | under - - “ S e L W] conditions .
tost -30 25 +86 .

T P i R A i
Supply current {EEmax 8 = 9 26 22 !mA :
input current . | ! see "How ta test

LOW fitmn « 4 ; 0b 05 03 sA uon”
Input current | I I |
HIGH —J- fiHmax l 4" _] 425 265 265 pA ]
:-lndw;u-;;;v-l:s—l each input applying the same above metioned conditions
[ Output voltage mn. | —1060 - 960 - 890 | mv | Vi mmon mpu;]
HIGH VOH typ - 880 mV  tor invert outputs
max - 850 810 700 | MV V|Hmax On inputs
12,13 for output 8
Output voitage mn -1880 -1850 -~1825|mMV  Vjymay on inputs

| Low Vou typ -1720 mV | for invert outputs

\ maix | -1675 -1650 ~1616| mV Vi mun on inputs

H 12;13 for output 8
Output threshold i ViLc on ona input

' volageHIGHK |Vouc |min. | <1080 - 880 - 910{ mV  forinvert outputs

| i Ve oninput 12

! . or 13 for input 9
OQutput threshold : 'one input at

| voltage LOW | VoLc | mex ~1666 -1630 ~1685| mV ‘ ViLe or ViHe

- T 1

A C CHARACTERISTICS

Veer " Voeg2 * 20 V; VEg = -3.2 V; R = 50 £ to ground

e T 1

! pin Tamb [°C} ‘

. symbol | under |—r unit ' conditions

: test =30 75 +85

] -— - — o

! Propagation L/ min. 10 1,0 10 Ins

delay times PHL typ. 20 ns | 50% to 6O%
max. 3 23 I3 im
transitiontimes | typ/ | min. 1.1 1.1 L1 |ns !
rise and fall ttH. | v 22 ns | 20%1080%
max. 3.8 33 37 | s

For switching times test clrcuit and wavaform see Family Specifications.

s
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TTL-TO-ECL TRANSLATOR

The 10124 » a quadruple T'TL-to-ECL translato- with individual and common TTL compatible
inputs on each gate When the common mput is In the LOW state, all ECL direct outputsaraina | ow
state and invertng output in 8 HIGH state ,

4

|2 .

3,

AN

112 O, G; G Oy 6y 6 Gy Vi

L

L3 Fig 2 Pin designation

Vee Vees * 0V {ground],
ls e Veea=+5V,
VEg »-52V
Fig 1 Logic dugrarh
QUICK REFERENCE DATA
Supply voltages VEE 52V
Vee +50V
Vecmax 170V '
Operating ambient temperature range Temb ~3010 +86 °C
Average propagation delay PLH 36 m
Output voltage
HIGH state Vo4 nom ~-880 mv
LOW state VoL nom 1720 mV

Power consumption per package {no load} PD typ 380 mW

FAMILY DATA sea Family Specifications

PACKAGE OUTLINES (sea Package Outlines)

10124N: plastic 16dead dual indine (SOT-38).
10124F: coramic 16-lead dual in-line (SOT-24).

' — \ mmh 1883 m
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D.C.CHARACTERISTICS
Veer =wound; Voo =+8.0 V; Vg = ~62 V
) symbol unit
- =30 +25 +85
Input voitage
HIGH min le""" 2.0 '.8 ',a v
input voitage
LOW min ViLmin 04 04 04| v
LOW max Vitmeax 14 11 08| v
Reverse voltage VR 24 24 24| v
VRH 40 4,0 40| Vv
ICcCHmax 16 18 18] mA
IcCLmax 25 26 251 mA
Reversg curment
Strobe input ISR 200 200 20| pA
single inputs T S0 60 80 | pA
Forward current
strobe input Isp -128 | -128 | -128 ]| mA
single inputs T3 ~-32]1~-32}~-32| mA
Input breakdown
voltage VitBRImin | 5.8 5.5 §5 | v
Input clemping
voltage
Ig. 17, 0. 411 | VicClimax |~ 15 | =16 | - 15| V
Is Vitctmax [ - 15 | =16 | - 16| V

!
|
I
|
1

1
:

conditions

V| = VRy (all inputs)

Vi * Vp (strobe}
ViLmin $ingle inputs

V| 4 V| Lmin {stroba}
VRIPUT)

Vi ® V| Lmn {strobe}
Vg (single inputs}

V| = VR (strobe}

V] Lmin PUT)

1j strobe = 1 mA
Vi = Vi Lmin while
testing single Inputs

test one input at 8 me
lj=<10mA

ij = =20 mA

V==

m
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e ) ph T,.m ‘oc,
! symbol | under unit | conditions .
. test -30 126 186
' Output voitage min | ~1060| - 960 | -890] mV | Foroutpuw 12,0, s
HiGye Vo |we - P80 mV | pine 8,0,7,101 m
! max |- B9O |~ B10 |~ 700| mV | ViKmex
1 For outputs 34,12, 10
l pim 66,7501
ViLmin
Output voriage | min -1890 1 -1850 ~1825]mV | ForoutputsV2,14,15.
Low Vor | we -1720 | mV | pins 66,2,10,11 st
max. | =18756| -1660 ; -1615 | mV | ViLmin t
Foroutputs 1,2,14,15:
pins 5,6,7,10,11 at
ViHmax
Output threshold Foroutputs 1,2,14,185:
voltige HIGH {Vgne [ min. | 1080 ) — 980 | -~ 910 | mV | one inputat Vie (1K
other inputs at Vi
Foroutputs 3,4,12,13:
ons input at Vi c:
otherinputs st Vi (1}
Ouput threshold Foroutputs 1,2,14,15:
| wvoltage LOW [VoLc | max. | ~1655 | <1630 | <1585 | mV | oneinputat Vi c (1);
, other inputs at
| ViHmax
H Foroutputs 3.4,12,13:
one input at ViHC:
! other inputs at
! ViHmax
Ve munt be applied before Veg or simultaneously,
{1} per translator. ]
A C CHARACTERISTICS
Vee1 220V, Vega = 70 V; Vee = 32 V; R = 50 31 to ground
e e =
pin Yamb (9C)
symbol | under unit | conditions
test ~30 +25 +85
Propagastion oL/ | min, 1.0 10 10]m | Vii+1.6Viw
delay times PPHL | typ. 35 ns Vo (60%)
max, 68 60 68 | ns
Transition umes | tTi i/ | min 10 1.1 (RN
nise and fall tTHL 20%1080% -
max, 42 a9 43 'm

114
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gonsrutor nput output ©
chanhe.

: — | |
" 2V -32V
Vees

Vex 12007044

Fig. 6 Switching times test circuit

Input pulse: tTLH = tTHL ™ 5.5 ns {10 10 90%)

Wit Ll .
~ —
; (T2 {
NPUT (179
0%
-~
/
s ouTruT son
P .../
el 1L e - :
LR 7w 7200100 1A

Fig 8 Switching times waveforms, Input voltage at 50%1,6 V
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ECL-to-TTL TRANSLATOR

The 10125 & & quadruple ECL-toTTL transiator for interfacing dats between two different logic
systems It provides also a sepersta reference voltage (Vgp) to be used in case of single ended input

biasing  Input and output levels are respectively ECL 10000 and TTL Schottky.

With transiated emitter follower inputs and an active current source, It features » common mode

repection pesk voltage of 1 1V >

lw |e
_Veer Vees

i
=)

10}8
nfn>ore

8]
14]0
— Quj13
E@r'— Fig 2 Pin designation
oeld Vet = 0 V (ground),
L Ve Vees 7 +5 V.,
LT Vee =-62V

0

Fig 1 Logic diagram, .
QUICK REFERENCE DATA
Supply voltages VEE ~52 vV
veea +50 Vv
VeCmax +10V
Operating smbwnt temperature range Tamb ~301t0+85 9C
Average propagation delay tpLH typ 45 ns
Output voitage ¢
HIGH state VoH nom, s v
LOW state VoL  nom, 03 v
Power consumption per package {na load) Pp typ. 380 mW

FAMILY DATA see Family Specifications

PACKAGE OUTLINES (soe Package Outlines)

10126N: plastic 16-lead dusl Indine {SOT 38).
10125F : ceramk: 1684sed dusl Indine (SOT-74)

w ‘ March 1983 17
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D € CURARACTERISTICS

veer OV fground), Veg » 5.2V, Voeg = 6V

R

H

Supply rurrgnt CCHmax
1
lcCLman
Supply current  lig Eovay
, '
Input current U Hmax
lCBOmax
Shortcircun nmn
output current los max
Cutput voltage
HIGH min VOHmIn
LOW max VOLmax
|
|
Threshold
voltage HIGH  [Vgue
|
) 1
Threshola Voie
voltage LOW
i
| Indetesminate VOLSImax
nput proucnoﬂ
VOLS2max
R .

|

——— - -

" Tamb 19C)
—e

-30
52

44

180

40
100

25

25

05

- it e =

+25

52

39

40

116
10

40
100

25

05

25

.

52 ImA.
39 :'mA
44'mA

116.4A
10]uA

4o'mA
00/ma

25|v

0S|V

05|V

05|V

—

[

N e we meessm mew e

lrwplmév 1,18V, -v“
Forpim 26,1014

V) " Vimax

For piny LN AR ATRAT T
Forpims 2.8,10,14
Vi*ViLmin

For ping 3,7,11,16 V, = v“l
For pins 2,8,10,14

Vi ViLmin

Mi1 * ViHmax :
V12 = ViHa (Fy 4}

Vi1 = VEE

V12= Vgg (Fig. 4)

For pins 3,7,11,16 V| » Vgal
Forpins 2,6,10,14

! Vi =Vitmin

Connoet outputs to ground,

| one at a time

|
| Pins 2,8,10,14 :
|
|

Vi*Vitmin m
Pins 3,2,11,16
Vi = Vilimax
Pins 2,6,10,14
Vi*® ViHmex
Pins 3,7,11,18
Vi * Vitmin
Pins 2,8,10,14

Vi Vitmax
(ona input & time)
Pins 3,711,15
Vi=Vgp
' Ping 2,6, 10, 14
! VI* Vilmin
lone inpyt at 8 time)
Pins 3,7, 11, 18
Vi*Vgp
All inputs at Vgg
Tost one gate ot & time {2}
All inputs open {2)

A ———— " Vot —" W NP —iteeeh

{2

n

{2

118
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symbol unit | conditions

~30 26 +86
nm:t Ve min | —1280 | -1230 | -1 160 . mv See 1 specification
max | 1420 | ~1350 | ~1 205 [ my | TOWwe 1t
{Common mode I
, reectiontests | Voimn 25 25 2681 v "V ViRt Vig toone
i input of each gate qmlm
Vot max 05 0.5 0biv |tem (I
r qend Ve Vi Ror Vi |
i 1 respactively 10 the othwr |
: i input of each gate I?)__J
{1) Output current is —2,0 mA
{2} * Output current is +20.0 mA
A.C CHARACTERISTICS
Veet = 0 (ground); VEg = 6,2 V; Veeg =50 V
pin Tamb (oC)
symbdl under }————m e -4 umit | remarks
test |30 +25 486
Propagation PLHAPHL [ min | 1,0 1,0 10 [ns | VIBOXWo Vo= 15V
delay times - typ. 45 ns for single-ended input
mx, [ 60 60 60 |ns testing, on® Input from
. each gats must be tied to
Vg {pin 1)
Tranmtion times
rise and fall TLHATHL | mex. |33 33 33 |nms | (+1Veo+2V)

-

() st

1
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Fig 3 Logie function

TEST PARAMLTERS

To ineet Vi and Vo specifications V, = Vi of V4L 10 one input of each gate under test and

Ci» Gy
QG2~63
Q3= Gy
Q4-Gyq

Positive logie -
H = HIGH state {the more ponitive voltage) = 1
L = LOW stote {the less potitive voltage) = O

VILH o1 Vi respectively to the other input of each gate

[

1
symbol

|

r\’mn

1 ViHmax
i VIHL

I Vitimin
., Vitmax

———— -

-3
+ 10
- 8%
- 1890
-1205
~1 600
- 890
-1890
2990

26
+ 180
- B0
-1810

- % - -

e

unit conditions
85

+ 300 mV shifted 41 V

- 700 mV

-1 700 mvV shifted -1V

-1 036 mV

-1 440 mV )
......... ey = §

- 825 mv shifted +1 V

-1 825 mv

-2 825 my shifted ~1 V

ViHH * ViHmax shifted positive one volt for CMR tests
VIHL * ViHmax Sifted nagative one volt for CMR tests
VILH * ViLmin shifted positive one volt for CMR tests
VILL " VitLmin shilted negative one voit for CMR tests

{*} CMR = Cornmon Mode Rejection

-
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Vig ~mdg

Vyy mwee——ed

Fig. 4 Input current test cwtuit
forliy  Vit=Vi2" Vid mes
foricppy Vit=Vi2=Vee

Veer0
YecareaY onl o
i P i <
A 2
:: _ob @ {"—'—';.._ eV
1 °l>_-
[ .‘“l
"T'"-?—‘ as | e
>+
] "
e [ -

~1AS0V  Vpgw. 82V

" Fig. 5 Switching times test ci-cult
(1) including jig and stray capacitance

Input pube: tyy ~ tT)H = 2 ns (20 to B0%)
One Input from each gats must be tied to Vg {0 V) during testing

N o




CONNECTION DIAGRAME |

) \ PINOUT A
/
54/7400
v 54H/74H00 .
%45/74500 E”""" mpe
L] : . o
54L.8/74LS00 o g 13
-41
QUAD 2-INPUT NAND GATE 4 UL
\ E’- E E
GnnE 3
ORDERING COQE: See Section § .
pin | COMMERCIAL GRADE| MILITARY GRADE [ | PINOUT B
PKGS Vee = +50 V 5%, Vo = +50 V £10%, |
OUTI 1 =0°Clo+70°C | Ta=-65"Cto+i25°C | TVPE
Plastic A |7450PC. 74H0OPC ) oA
DIP (P) 74LS00PC, 74800PC o=
Ceramic | , [74000C, 74H00DC 5400DM, 54HO0DM 6A - o
DIP (D) 74L.800DC, 745000C l&Lsooou. 545000M ¥
Flatpak A |74LS0OFC, 74S00FC  |54LS00FM, B4SCOFM al o
R B |7400FC, 74HOOFC  |S400FM, S4HOOFM veeld] * [loe
@ AT
I ) i (1 O
INPUT LOADING/FAN-OUT: See Section 3 for U L. definitions @ 3
PINS BU/T4(UL) | B4/74H (UL) | 547748 (U.L) | Ba/7aLS (UL) -
HIGHAOW | HIGHAOW | HIGHAOW | HIGHLOW
Inputs 10010 1.25/1 25 1.25/1.25 0.5/025
Outputa 20110 125125 26/12.5 10/50
- ‘ 26 .
DC AND AC CHARACTERISTICS: See Section 3° - e L Y b
s Tl sa7d | syran' | suras | suras ]
SYMBOL.{, PARAMETER Lt £, HUNITS|. CONDITIONS"

4 . !mn Max jMin Max{Min Max|Min Max '.m"d
lcon Pow-Sum f t 8.0'. 18% 18 18 mA Vin=.Gnd cc = “.-x
lcct Current i 2 1. o 38 44 ViN = R
" T . 22 10}20 45 10 ] - .
e Propagation Delay 15 1|20 50 10| " |Fios3134
*DC Mits apply over opersiing tempersiure range, AC imts spply 8t T4 = $25°C.aed Vo0 = A0V, v et A

29D oo,

H 1

.




CONNECTION DIAGRAMS

PINOUT A
e cm———
5477402 ] -
545/74502 _
54L.S/74LS02 q- é v
-y 431
GWUAD 2:INPUT NOR GATE l é.l =
o & - 13
Gt | Q - —{19
0 Q Efﬂ
ano (7] 7]
ORDERING CODE Sae Saction 8
piN | _COMMERCIAL GRADE| MILITARY GRADE | |, PINOUT B
PKGS Vee = 5.0 V $5%, Ve = +50V £10%,
OUT| 1, =0°C10470°C | Ta=-55°Clo+125°C |T''C
Plastic A |7402PC, 741 802PC _ oA
DiP P 74802PC E E
Ceramic | , |7402DC, 74L5020C  [64020M. 64L602DM oA & 5
DIF (D) 74502DC S02D0M
12
Fatpsk | A [74L802FC, 74302FC  |64L802FM, B4802FM a & )
P B [r4q2FC Js<02Fm ] “ﬁ :::?w
INPUT LOADING/FAN-OUT: See Secfion 3 for UL definitions G 0|
PINS 54/74 (U.L) BU/T48 (U.L) S4/74L8 (U.L)
HIGH/LOW HIGHA.OW HIGH/LOW
Inputs 1010 1.25/1.25 0.5/0 25
Outputs 20/10 26/126 10/50
28
. . L - ]
DC AND AC CHARACTERISTICS: See Section 3° b
- - - - — ) 1 = T
svusoL PARAMETER sun | sups | sumis |grel. conomons
in Max] Min 'Max |[Min iex T
lecu Powet Supply Current 16 * 32| o) | Vw=fond Vce = Max
leeL 2 a5, 54 Vin = Open
L 15] 20 85 10 l
S Propagation Delay 15|20 55 wo| " | Flos b—l. 84

"DC inits spply Over operating Nemperaturs rangs. AC Lavts apply 8¢ Ta = +28°C and Voo = 480V

L3
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CONNECTION DIAGRAMS

PINOUT A

-

54/7404
54H/74H04 e
[) 14] Ve
545/74S04 Gy B
54S5/74S04A o - Y &
541L.5/74L.S04 & ¢ vl m
HEX INVERTER G- - ¥ =
= B A S
*
ORDERING CODE:-See Soction § ano 7] - o
pin | COMMERCIAL GRADE |  MILITARY GRADE | '
PKGS Veo - 150V £5%, Ncc =450V £10%,
OUT| 1.  0°Cto +70°C | Ta=-55°C1o +125°c |TYPE
Plast 7404PC., T4HOAPC PINOUT B
D":('; A |74504PC, 74504APC 9A
24LSD4PC
Coramic 7404DC, 74HOADC 5404DM, 54HO4DM
oI (O A |74504DC, 74S04ADC  |S4S04DM, 54S04ADM 8A & - —11.
74L5S04DC. 54LS040M & -
, |74SOAFC, 14BOWAFC  [S4SO4FM, 54S04AFM a- D‘:} ‘_ —t3
Flatpak 70 B04FC S4LBOAFM a \
th B |7404FC, TAHO4FC S4DAFM, SAHOAFM w(i] W
. E"‘E‘] E,—"—E"" .
i - 4“3
INPUT-LOADING/FAN-QUT: See Section 3 for UL definitions . E’:—"b°—""" ~
™7 o hd p4 8 at
ping | 8478 uL) | saren uoy | sazas (UL [sazacsiuL) el
HIGHAOW | HigHLOW | wWiGH1LOW | HiGHAOW .
Inputs 10/10 125/12% 1.25/1.25 05/0.28 -
Outputs 20/10 125126 26112 § 10450 "
es )
DC AND AC CHARACTERISTICS: See Section 3* ' BT e
k] T
symsoL | -PARAMETER | SMTAI) GATEH | BATIAY" | BA/TALS | urel... CONDITIONS ~ve
N Min Max{Min Max {Min Mak{Mih Max
ooy Pow!rsﬂyl_ 2y = ] .« 24| . y¥w=Gnd Voe = M3
fccL Current a3 4 68 54\ ' 68 ViusOpen] - -. 4
trun R 22¢ 10|20 45N 10 J -
FHL Propagstion Delay 15 10 |20 so 0| ™3 rEig. 51, 34 .
tPLn Propagation Delsy 10 36 r
e {S4/T4S04A only) 10 40 ns | Fig 31,34 s

*DC mits apply Over opersung lemperature rangs AC bmas woly 8t Ta » 425°Cond Voo = 150V

I3

- -
.

]
. " \rtfﬂ#ﬂ'ﬂ‘m‘

k]
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CONNECTION DIAGRAMS
PINOUT A
654/7408
54H/74H08
545/74508 e
1 L
54L.S/74L.S08 Ej@ =
QUAD 2-INPUT AND GATE =1 Q‘E@
- in]
g 5
- E '
awo (7] [
ORDERING CODE: Soe Sertion §
pin | _COMMERCIAL GRADE|  MILITARY GRADE | .0
PKGS Vee = +5 0 V 6%, Voc = +5 0 V £10%,
OUT| 1 =0°Cto+470°C | Ta=-65°Cto+125°C | V'
Plastic A | 7408PC, 74rH08PC oA PINOUT B
DIP (P 74S08PC, 74LS08PC
Ceramic | , |74080C, 74H08DC 5408DM, 54HOSDM A
DIP (D} 74S080C, 74LS0BDC | 64508DM, 54LS08DM
A | 7408FC, 74508FC B5408FM, 54S08FM & D)
Flatpak 74L.S08FC 64LB0BFM 3i G 13
A B | 74HoOBFC S4HOBFM 6] i
vee(3] 1] oND
(€1 ¢ (1
INPUT LOADING/FAN-OUT: See Seciion 3 for U L Jefinitions i ]
PiNS B4/74 (UL) | saman (UL)] sarras (U.L) |sasTaLs (U.L) @ "
HIGHLOW | HigHiow | HIGHAOW | HiGH/LOW ol
inputs 10710 126/125 1264125 087025
Outputs 2010 126128 25,12 6 10/6 0
' 29
3
DC AND AC CHARACTERISTICS: Bee Section 3* '
svusoL |  eanameren | MTE | SUTAM | 847748 ] B4TALS I ymire |t - comorrions:
Min Max [Min Max|Min Mex [Min Max -
cen Power Supply 7 40 32 48! A Vin = c = Mox
koL Current a3 o4 s7 88 ViN = Gnd
o 44 12|28 70 13
e Propagation Delsy 9 1228 75 1" ns Fig 3-1, 35
“0C kmite npply over operseng Sompersiure rangs. AG imite apply st Ta = +25°C and Voo = +60 Y
v‘ Ed i ]

411




S/ CONNECTION DIAGRAM
, PINOUT-A
\  54/7432
54S5/74S32 e
54LS/74LS32
QUAD 2-INPUT OR GATE
A 1 5
E - E Ye.
ORDERING CODE See Sex |l-un 9 . E t‘:’]
pin |_COMMERCIAL GRAOE|  MILITARY GRADE | o lj @ lﬁ -
PKGS Vee = th OV +5%, Vo = +50 ¢ ¢ 10%,
OUT| 1 Z0°C10+70°C | Ta=-55°Cto4125°C | T'TE ) g
1
Piastic A |7432PC, 74532PC oA E
DIP (P 74LS32PC 0 >
Ceramic |, [74320C, 745320C 5432DM, 54S320M e | 3
DIP (D) 74LS320C 54LS32DM
Flatpak A | 7432FC, 74532FC S432FM, SAS3ZFM al
s 74LS32FC 54LS32FM
INPUT LOADING/FAN-OUT- See Section 3 for UL definitions '
PINS s4/74 (U.L) 847748 (U L) 54/74L8 (U.L)
HIGH/LOW HIGH/LOW HIGH/LOW
inputs 10/10 125125 05/025
Outputs 20/10 25125 10/50
29
DC AND AC CHARACTERISTICS: See Section 3 for UL definitions : "
sYMBOL PARAMETER BATTA_| BA/T48 | B4/T4L8 | ,\vs|  cONDITIONS
Mir Max|Min Max|Min Max i o
lecu Power Supply Current z 2 821 ma Vin = :" ]\ioc = Mex
lecy 38 68 98 Vv = Gnd |:
[ 15 [20 70 1S :
PHL Propagation Delay 22 |20 70 is| ™ Figs. 3-11'8-5

" R

t, (YIS '

*DC kmsts apply over opersting lempersiurg renge M:l;nlumu‘l:- 425°Cand Vg = 450V

4-31




LUuaLilvw b GINICATTIUNY AU WAVEFORMS

UNIT LOADS (UL ) Contch

T4 estend the examp'e 1his amuunt of lvading can be dnven by any one of the hex inverters inthe Commaercial
qragr  nO ML eetuls Rawe ' ' A bildies greater than 40/3 75 In the Military grade, however, the
~s <2 nas arated ulputLUW gt Yactor of only 2 5 and*hus could not be guaranteedtodrive 3 75 unit loads
i e s 1% L, Le Mt aee A3 ¢ wipsted far opRratior over the Mililary lemperature range

Arcaf ey CGHECT
. TN Nayragtt t e

" LA - .

1 s2n capabe of suaplying 1 ~w r urrent ot of establishing a Vo
*af iy andd thus the abibreviaion )X s subshituted Bis assumedihal

ma L e e Do oaalmeh oy LSi310r vaIuG 1hat wals es*ablish irie gesu ea Vour while supplying the
rr »re o . .r e3kage ~uorent ¥ e Suldn ' ui Outputs W the case of wired
< 8% svisive . vinent Fanu y DL .raraciensiies (able or an ihe gata sheet

ABSOLUTE MAXIMUM RATINGS '/ in. which uselut hte ma, be impareat

wiorage Temperature
Arr ient Temperaturs Lr . °
1inction Temperature | Inder B3¢
= . Pin Potent al 10 G.0u v D
rput Voltage?
Emtier inputs
LS-TTL: Diode and pnp ¢

-65°C 0 4150°C
§5°C 1o +125°C
-55°C to 41175*C
“05Vio 70V

05VIbi55V
05Vio 15V

nput Current? ¢
voltage Applied 10 Outputs in rstar Slate -
Open Colleclor

-A mA to +50 mA

05Vio70V

, Standarg YTL h TTL SYT{ LB.TTL 05 V 10 Voo Value
Standard LS-TTLS twith recommended oparating Ve 05Vto+10V

3-State LS-TTLIwthVgr UV O5vio 455V

Current Applrea to Outpuls in { vy State «+Max: twice the ratad loy

RECOMMENDED OPERATING CONDITIONS?

p . — -
l Min Max

| Frea Air Ambien! Tamperature

| Mrlstary (XM . 55 C 1125°C
. Commerciar XC s cC «70°C
' Supply Volilage

. Military (XM 45V, 156V
l Commercias IXC: 475V 1525V

NOVES

t Unless ar Dy dvts "

2 Esthor aput vOIIAgE AT W APU® Cutiend Tr * 4 puthient 10 BruteCt iFBulS

3 Roler 10 sput Bredbacen Wetlr S8l Y 14, € taw & DIC CRp actonahirs o ndindus S8la Shoots 10f wrutier %y pe LS TTL inpuls

4 Frepi OIS ToALim Jorth WA 11 1A ANn siesdy Male Clamp iode Tuitenls Qreatsr van 72 0 ma in LS YL inpuls can cause logee
", P CHONE §00 Glused B o tu

4 Lecepr LS00 AD0D 4002 NiW 0 L -

LS L5%0e 10308 1 S142 L5113 ana LS Y uvird 'y €8 V10 *Ver Velue

i4




DC CHARACTERISTICS TABLES
Most of the circuilts described in this data book were designed within the general framework of one of the
distinchive famifies of TTL crrusts 1e TTL H-TTL 8-TTI LP TTL or LS-TTL Many dc spectfications a*s
common to 8Imos) &+ LirLuns uf A tatlity dar family, @ 9 Vin Vi Vo Ve, 6tc dad 19 o' g1d neadiess repetition
thase commors paramelers do nat appes n the 'ndividual data sheots On the followng pages are tables of dc
<haractenstics containing the parameter’ hmis ond condiions common to the various families of TTL circuits

These are.nlended 2 augment the J.stinctive parameters such as ac charactenistics inpul loading, fan-out and
Jower supply cur + 1 histed oan the ndivitadl dats sheets In some cases a particular circurt wil depart from its

ramily hdraclenst o 10 gne »
adividus! aala sheets take pree ede ¢

Vo p o arneters gne on these 2ases the smuly o ~ond Lions shown on the
wet this values isted 1o the tamily  hararterisi s table

S4XX, 74XX, 93XX & 96XX FAMILY DC CHARACTERISTICS!

3
SYMBOL/ PARAMETER LIMITS UNITS | Vo o CONDITIONS?Y
Min Typt Max
Recognized as 8 HIGH Signal
Vin input HIGH Voltage 2¢ v' Ovor Recommended
p Vcc and Ta Range
Recognized as 2 LOW S.gnal
Vi Input LOW Voitage o8 v Over Recommended
V¢¢ and Ta Range
Vco Input Clamp Diode Volitage -15 v Min | N = -12 mA
lon = 40 uA Multiphied by
Vou Output HIGH Vollage 24 34 v Min | Output HIGH UL
Shown on Dats Sheet
loL = 16 mA Multiphed by
Voo Qutput LOW Voltage 02 04 Vv Min | Output LOW UL
Shown on Dats Sheet
10UL 40 s = 40 pA Multiplied by
tnput HIGH Current {20 UL 80 nhA Max | input HIGH UL Shown on
i nUL n40) Data Sneel, vin =24 V
input HIGH Current
Breakdown Test All inputs 0 mA Max |Vin =55V .
1t0UL -16 i 16 mA Multiplied by
In Input LOW Curntont [20U L ] 32 mA Max | Input LOW UL Shown on
nUL -1 8 Data Sheet, Vin =04 V
Qutpul HIGH Current
ox Open-Collector 250 pA Min { Vo 5SSV
3-State Output OFF
lozn Current HIGH 40 nA Max | Vour 24V
3-State Qutputl OFF
lon Curtent LOW ' -40 uA Max | Vour 04V
Y 54xX | 20 -57
Output Shon |~ 74xX |18 -57
ios® Cucunt Butlurs 54XX | -20 <70 mA Max | Voyr OV
Current 74%X | 18 -10
83XX | 20 - =10
Nales on folliowsng pages
3-5
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LOADING, SPECIFICATIONS AND WAVEFORMS

.
r? t

AN

e, Ty

93L FAMILY DC CMARACTERISTICS!

LS L

TN LGYDBRAAYR Y

™
SYMBOL? PARAMETER el unms | vees CONDITIONSY
Min Typd Max ‘ , .
Recognized as a HIGH Signal
Vine input HiGH Voliage 20 v Ovar Rocommended
Ve and Ta Range .
———— — o i
Mil 07 Recognized as a LOW Signal
\e Input | OW Voltage “~Com 1 08 v Over Recommended ¢
Vce and Ta Range
Voo input Clamp Diode Voltage ~15§ v Min | in=-10 mA ooyt
Von Output HIGH Voltage 24 3¢ v Min |lon=-400uA
Output LOW M & Com 03 v Min {lot =48 mA .
vo. Vollage Com 04 v Min {loL=80ma .
05UL 20 hH = 40 zA Muiltiphed by
input HIGH Current] 10UL 40 uhA Max | Input HIGH UL Shown on
b nUL ni4o} Data Sheet, Vin = 24 V
Input HIGH Current,
Breakdown Test, All Inputs 10 | mA | Max |ViN=55V :
025 UL 04 ® I = -1 6 mA Multiphed by
n iInput LOW Current | 05U L g8 mA Max | input LOW UL Showh on
nUL nt-1 61 Dats Sheet, Vin =03 V
los8 Output Short Cucuit Current l-28 -25 mA Max |Vour =0V
1 Uniess otherwise Noted ondrbions ang hmits 8pgly throughout 1he tampereturs 1ange lor which Ihe particuly deviow type m rated The ground
pun w the refaronoe level for ot hod ond | Ny
7 For debnit of symbois sad inolagy sisesve set Socton 2
3 Uniass otherwise 523108 DA iIndvidudl S8 sheehy
4 Typcal charactoviglics reler 1o Ta = 9°Cand Voo = +40V .
S Non and Mar refe 10 The veiues eiad in (he Wadie 0 reco mmended 0D ating conGIONg
8 Fortssting los the use of Ngh speed ledi spp and/or semple and-holg 1 a0 proleradle in ordar Lo minimeze lnlarnal hesling and
MOy ROTYY stely seliact DDraNenal wiuel Otherwne £eolonged SAGNg of B HIGHM OULDUL ey PSS 1 TP 10Mperaliure well above nermel
ang thereby couse 1 g8 I Dihes pe: teats in any seguence of peremater tesls 109 s should be periormed last

310
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LOADING, SPECIFICATIONS ANO WAVEFORMS . ;

AC LOADING AND WAVEFORMS
Figure 3-1 shows the ac test load configuration used for Sircults of the 54/74, 54/74H and 541748 families having
totem-pole outpuls The diodes and resistor are not used for testing circuits of the 54/74LS, XXX, $3XX, 83H,
935 93L 96XX o1 96LS famihes Figure 3-2 shows the lest load configuration for open-collector outputs ForSSi
gates, R, and C; vaiues are Usted i ihe table below For tip-flops and MS!, Ry and C, vaiues sre listed inthe
, column headings of the ac tables on ihe dala sheets Frgure 3-3 shows thetest circuit for measuring Enable and
Disable times of 3-state outputs R; and Ci values are given in the column headings of the ac table in the data
sheast excep! -n rertain tests they sre superceded by R or Ci vaiues histad inthe Test Conditions column of the
same table
A pulse generator signal swing of 0 V1o + 3 0V, terminated at the lest socket, 18 recommenoed lor ac testing A
1 0 MHz square wave 1s recommendad for mast propagation delay tesls, with nise and tall imes o1 2 § ns tor S-
TTL 10ns for LP-TTL and 8 O ns for « srcunts of other families The generator PRR must necessarily be increased
for testing fmax 8nd doeru;ud for testing one-shot pulse widths Two pulse generators are usually required for
testing such parameters ag set-up lime hold ume, recovery ime etc.
AC LOADS FOR 8SI GATES
$Si DEVICES AC TEST B54/T4 S4H/T4H §4S/745 S4LS/TALS
C AL CL AL C. RL G R
01, '03, 08 oL 15 pF 4 k) 25pF | 2800 | 15pF | 2800 | t5pF 2kn
‘12,'22 tPHL 1ISpF {4000 | 25pF | 2800 | 15pF | 280N | 15pF 2kN
‘08, '15, 68 L/ipHL I5pF {4000 15pF 2800 | 15pF | 2k0
‘08, ‘07, *18, 17 | teuw/lemL SpF | 110N
‘28 tPLW/lPHL WSpF | Tkn . 15 pF 2kn
‘28,'33, 37,8 | 4pF {1330 v sOpF | 687 n
40, 140 Tonen, 1SpF | T09n | 25pF | 930 | SOpF | %0 | S0pF | 6670
"126,°126,°368 iy w.2L.2n | SOpF | 400N © : SapF | 6870
'388, ‘387, "368 PHE 12 § pF 400 0 -- 6pF | 6670
" ) . | spF | 2800
‘14 trzn/leny, S0pF | 280N .
erg/lenz BOpF | 2800
All Standard
Gates with Totem| {v/ieye, f.5eF 4000 | 260F | 2800 | 15pF | 2800 15pF | —
Pole Outputs ' ' : * y
' - * - - ” o e Wy
5 ' \ .
' R . / 1
1}
- J V.. - ' | S—
: ' - .‘ L")
- te, - - - T
\ /
- - N . 3'
o I. ' " oMt ey 1 o avalrvp e [N

-1
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5477474 \
54H/74H74
54S/74S74

54LS/74LS74

DUAL D-TYPE POSITIVE EDGE-
TRIGGERED FLIP-FLOP

0

/

DESCRIPTION — The 74 devices are dual D-type tlip-tiops with Direct Clear
and Set inputs and complsmentary (Q, o outpuls Infarmation at theinputis
transferred (o the outputs on the positive edge of the clock pulse Clock trig-
gering occure at 8 voltage level of the ciock puise and s nol duectly related
to the transition time of the positive going pulse Afler the Clock Pulse input
threshoid voliage has been passed, the Data input 1 tocked vut and Informa-
tion present wili not be tranaferred 10 the outputs until the next rising edge of
the Clock Puise input

TRUTH TABLE Asynchronous inputs,
(Each Haip ng input to go sels G 1o HIGH m
: LOW input to Ty sets O to LOW leve!
INPUT | OUTPUTS Clear and Sel are mdopomnl clock
@n @ther Bimuiteneous LOW on Cp and
D a 3 makes both Q and G HiIGH
L L H H = HIGH Voage Lews
L = LOW Yoltsps Lol
H H L t = BRt tne Delore slock puiss
e+ 1= DAl Urme afief ctoqs puies
i * 2oy et : 3 g
Some = ve -.-.'.. =
et 4
oRBERING COoE: Yol Hoction 8- e )
,m eommmnt " IIILH‘AHTGMD! " ,;m
mas ol .1~ iVee = 450V £10% " | oo
a1 R o fa= £5°Clos2pec [TVTE
Plabtic -;- T474PC; TRHTAPC ,*'] T
DIP P14 14874PG, TALET4PC! °
Ceramic | , °|747aDCvAHTAOC- | | 5474DM. 54HT4OM | ea
DIP (D) 7487406, TALSIADC | 54S74DM, B4LST4DM
Flatpak , | “A |76474FCQ TALSTAFC' | BAST4FM, SALSTAFM | o
40, | 1B |74TAFC.UAMT4FC - . |6ATaFM, BaHPaIM .|

CONNECTION DIAGRAMS
©'PINOUTA

il LN M

en[1] !
o3}, _:tl o ij} 0.
eu: (3] wad O
'u.E ’

LOGIC SYMBOL
. oAs ir,l ST TR ..AE

- —

4-At



INPUT LOADING/FAN-QJUT See¢ Section 3 for UL definitione

c

54/74 (U L. BA/TAH (U.L,) | 64/748 (UL.) jB4/TALB (UL )
PIN NAMES DESCRIPTION meu’wve maun.ow., HIGHAOW | HIGHA OW
0 D7 Data inputs 1Q/10 125/1 25 125/1 25 06/0 25
GP: CP; Cloch Pulse inpute l 20720 25/2% 2525 T 1008
tActive Rising Edge
&ov Cor Direct Ciear \nputs W, 0 37520 LIy s 150 75
. tActive L OW!
S Soy Direct Set ypunte L 25124 PRV Y] 10/05
TALlive + OW i
i Qv O O | Outpus i 20010 1251128 26712 & W08 0
28

LOGIC DIAGRAM (one haif shown)

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE funiess otherwise specified

SYMBOL | PARAMETER BUT4 | SA/T4M | BA/T48 | SM/TALS | yNite | cONDITIONS
Min Max { Min Max { Min Max [Min Max
Power Supply| XM 30 42 50 80 Voo = Max,
lec Current EOom 20 50 50 80| ™ | ver=ov

AC CHARACTERISTICS. Vcc - +50 V, Ta = +256°C iSes Section 3 for wavelorms snd load configuratians

s4/74 VTN 947748 s4/74L8
SYMBOL PARAMEYER Co~15pF[CL=25pF |CL = 15 pF |CL = 15 pF | UNITS GOND“TONQ
_{R=e00n|R ~2800]R =~ 2800 i
Min Max [ Min Max | Min Mex {Min Max
' Maximum Clock ¥
{man Frequenoy 15 35 16 X Mz Fige 3-113-0
H Propagstion Dulay 25 15 00 25 R |
o CPa 10 Qn or On o 2 T ag | " | Flos 31738
wLn Propagation Delay 25 20 60 18 Vep22QV
[y TonorSpntoOnorGn 40 30 135 s | ™ Figs 3-1?3-10
PR Propagation Delay 25 206 60 15 ns Vcp €08V
o ConorSontoOnorly 4 ] 80 2 Figs 3-1,3-10

4-82




AC OPERATING REQUIREMENTS: Vcc = 450 V. Ta = 425°C

SYMBOL | PARAMETER ST | SA/TAH | S4/748 | SATALS |,y | coNDITIONS
Min Max [Min Max |Min Max | Mi?  Mex
 THY g:':’;’g:’"“ HiGH |, 10 30 10 m
Fig 3-8
= H g:l:,.ré:' HIGH 5U 4] 1] 50 ns
6 LI g:':':g::' Low Pyi] 1% 0 20 ns
Fig 3-6
. &"‘:’ r(':"',‘: Low 1o ) 0 50 ns
e - - — - - -
tw tH) 30 15 60 18
W (L CPa Pulse Width 37 135 13 55 ns Fig 3-8
() &;,:’L%';‘v Puise | 35 25 70 16 m | Fig 3-10
L] . »
d -
wawl W gy
' h
——




CONNECTION DIAGRAM
PINOUT A
DUAL JK EDGE-TRIGGERED FLIP-FLOP e [i}- v,
x [Th=5 - -E]cp
J‘JCFI
1[5 i DL
DESCRIPTION  The 113 olervindvidual J, K, Set and Clock nputs When 4 Ef " cif'—l E’
the cluck gues HIGH Ihe 1puls sre cuabled and dars may he entered
The logn wvel ot the and K mmis may be changed whon the clock °‘E] o o $ “E‘m
puise i HIGH and the 1sstuble will potlorm according to the Truth Tabie Q.E _'.‘ '? :i]o
as lonng &n ninnium welup ard huld hmos are observed Input data is " e q r o
tranaferted 1 thi OUlpULs nn tha lalling ndge of the clock pulse ] Y a -uor
TRUTH TABLIE Asynt hronous lnmgn
LOW mnpul 10 Sp sots 2 1o HIGH level
INPUTS | OUTPUT] So1 13 tndependent of clork
@w [ @ Lo 8t img betote clock pulse
W 1o Bl fter clock p
y K| a - HIGH Vohage Lavel LOGIC 8YMBOL
L = § OW voltage Lavel
L 1} Qn
L H L
H i H
ﬂn H | Gn .
i—i %a
1-<icr
ORDERING CODE: See Section 8
N COMMERCIAL GRADE|  MILITARY GRADE PKG -* @
PKGS T Vog =450V 6% | Voc= 50V 10%, '
OUT| 1 =0'Cto+70°C | Ta=-88°Clo+125°C| T''E
Plastic vee = Pin 14
DIP (P A |748113PC, 74L8113PC 9A GND = Pin 7
Ceramic | . 1745113DC, 74L81130C |54S113DM, S4LS1130M | 6A '
DIRID)
F"";,""‘ A |748113FC 74Ls119FC [S4S113FM, saLs113FM | 3 .
“, ., g - i
INPUT LOADING/FAN-QUT: See Section 3 for UL definitions .
{ SAIT48 (U L) ! B4TTALS (U.L)
PIN NAMES DESCRIPTION HGHLOW || ' HIGHAOW.
4, J, K1 K2 Data Inputs 125/10 ' 05/0.25
TPy, TP Clock Pulse Inputs tActive Felling Edge 25258 20/0.6
Sos1. So2 Direct Set inpuls {Active LOW) 25/4 375 15/06
O 02, T, 82 | Outputs 25/128 10/50
2.5
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LOGIC DIAGRAM tone half shown)

1]
oTHER
FupFLOP | T

H

I-.—- ——— -

]
-—-—4::)--L
oI T

"
_

>_
; C’:_____)(‘
>
[

cP

DC CHARACTERISTICS OVIR OPERATING TEMPERATURE RANGE tuniess otherwise specified!

SYMBOL PARAMETER ST SaTaLs UNITS CdNDIﬂONS
Min  Max | Min  Max
ke Pownr Supply Guriont 50 80 mA Ve = Max, Vep =0 V
AC CHARACTERISETICS Vi.q 150V, Ta +25°C (See Section 3 for wavelorms and load configurahons
S4/748 S4/74L8
8YMBOL PARAME TER C »1S5pF|CL =« 15pF] UNITS CONDITIONS
Rou28n|
Min Max | Min Max
| . Masimum { lock Frequancy 80 0 MHz Figs 3130
trin Propagation Delay 70 16
P CPto0Qor & 70 24 ns Figs 3-1.3-9
PLu Propagetion Dalay _ T0 16
1P Co o Sonto Q ot G 70 24 na Figs. 3-1.3-10
AC OPERAYING REQUIREMENYS V¢ 50V, Ta~ +25°C
SYMBOL | |,  PARAMETER s | sanas |y CONDITIONS
. Min  Max | Min ' Max
L H Sefup Time __ 70 20 !
Wi Jo pr Ka 10 CP 7.0 15 ! ns | Fig 37
) Hold Time [ o1~ i w
L J..o’pv Ka to GF 0 ' ns | Fo 37
tw (H — 60 20
) CP Pulse Width 85 15 ne Ag. 3-9
tw Co or Son Pulas Wigth 80 15 ns Fig 3-10
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54/74121
MONOSTABLE MULTIVIBRATOR

DESCRIPTION — The 121 features positive and negetive dc level triggering
inputs and complementary outputs Input pin § directly activates s Schatt
cucunt which provides temperature Lompensated level deteclon, «ncreasas
immunity to positive-going noise and assures [itter-free response 0 slowly
rising triggers

When triggering occurs, internal feedback latiches the.circult, prevents re
tngganng while the output pulse 18 in progress and increases immunity to
negalive-going noise Noise Immunity is typically 1 2V at the inputsand 1 5V
on Vce .
Output pulss width stabihity 1s primarily a tunction of the external Ry end C,
chosen for the apphcation A 2 kfl internal resistor 13 provided for optional
use where output puise width stability requirbments are less stringent Maxi-
mum duty cycle capability ranges from 87% with a 2 ki) resistor to 90% with
8 40 ki) reswtor Duty cycles beyond this range tend to reduce the output
pulse width Otherwise, output pulse widih follows the relationship

tw = 0 69 RxCx -

ORDERING CODE: See Section 9

CONNECTION DIAGRAM

pin | COMMERCIAL GRADE| MILITARY GRADE | o0
RO ] our| e CoetnG | Tae-ssrCioszstc| T
b | A [rzee ] oA
g";‘('g:" A |re1210C 541210M 6A
Fpek | A lranrc S4121FM kD
;

PINOUT A
[}
ot e EVI'
~ (3] 73] NC
Y E EN(
4 |4 . 11JR.
as] 10 C\
ol ol
aNo | 7] 3]nc
LOGIC SYMBOL
" 1w
¢ Ox
[T LT Q e
ore N
'

Voo » Pin 14
GNO » Pin 7
NC = Ping 2,8.12,13

INPUT LOADING/FAN-OUT: Uea Bectidn 3 for U.L.definitions

84/74 (L.L.)
PIN NAMES DESCRIPTION HIGHLOW
A K2 Trigger Inputs (Active Falling Edge  * 10/1.0
8 Schmitt Trigger Input (Active Rising Edge) 2020
Q.0 Outputs 20/10

-

o b o
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TRIGGERING TRUTH TABLE

-—R‘—Jﬂ%’—%—- RESPONST
A A ot
A} ¥ s 1 L] Q
* X & 5! Tugger iy ol --'-u‘:“.:"J-hu;q ‘c':nlu
i ! N g one of e sbave INgGering Situs
1 L X+ Nt Thgge ter1s 18 sabithed
i1 2 L o Tngue v UGV tage vave
i ] i H Tagye: . ';.f..v.'.‘.:'f:'.f" Lo
{ 1 X Nu Ingget '
X LoL No Tngget
H L H Tngger
DC CHARACTERISTICS OVER OPERATING Tt MPERATURE RANGE tuniess otherwise specified!
SYMBOL PARAMETER, s unis CONDITIONS
Min Max
Posiive-going Threshold x
vr- Voltage at An or B Inputs 20 v Vee = Min
Negauve-going Threshold
v Voltage at A or B Inputs 08 v Vee = Min
Qutput Short Circunt XM ~20 -5%
los Current XC -18 -85 mA Vee = Max
Power Supply | Ouescgni State 25
lcc Current Fired State 40 mA Vee = Max
AC CHARACTERISTICS Vcc - #5U VY, Ta = 425°C (See Section .t for waveforms and iosd configurations
$4/74
SYMBOL PARAMLTER Cu ™ 15 pf UNITS CONDITIONS
Min Max
Propagation Delay
tn 8100 15 54 ns
Prapsgation Delay
PLn An 10 Q 25 70 ns Cx = 80 pF
tove :r::xgmlon Delay 20 65 ne Fig 3-1,Fig s
3,
— l‘:‘u:::%nmn Oolay 30 20 ne
Puise Widih Uaing " i
1™ 10 150 ns Cx = 80 pF hx = Open
internal Timing Reaistor . i Fig 81
Pulse Width with Zero ) : ) Fig a
b Yiming Capacitlunce 0 50 ns Cx =0pF Pin 0 = Vee
. Pulse Width Using External 600 ns Cx = 100 pF P.R’;:g “:
Timing Resistor 4 n pe
80 80 ms Cx = 1.0 uF Fig 3-1. 8
Miimum Duration Cx = 80 pF, Rx = Open
oLp of Trigger Pulse 50 ne

Pin8=Vce, Fig &
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AC OPERATING REQUIREMENT &: Voc = +6.0 V, Ta = +25°C

SYBMOL PARAMETER 4/ UNITS CONDITIONS
Min Max

Input Pulse An 10 V/ius
Vr-1 Rise/Fall Slew Rate @B 10 Vis
Rx External Timing Resistor :3 : : ;g ki}
Cx External Timing Capaoitor 0 1w uF
tw Qutput Puise Width 40 sec Fig &

XM.XC 67 Rx = 2 kf}
Duty Cycle [ XM 90 % Ax=30kA
XC 90 Rx = 40 kN

Vn

Fig. s
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CONNECTION DIAGRAM

- PINOUT A
54LS/73C5193 s I i
m(ﬁ EN
UP/DOWN BINARY COUNTER | o3 ol
{With Saparate Up/down Ciocks) el ) o
* CHIE EE
DESCRIPTION — hd "183 i an uprdown modulo-18 binary Lounter Sep- O’E m
arste Count Up and Count Down Ulocks are ysed and in either counting
mode the circuits operate aynchronously. The outpuls change state syn- °’E [10]»;
chronous with the LOW-to HIGH transitions on the clock inputs Separate ouo[g‘_“ E.J,,
Terminal Count Up and Terminal Count Down outputs are providod ‘which
sre used as the clocks for subsequent stages without extra logic, thus simpli-
| fying multistage gounter designs Individual preset inputs allow the circuits :
10 be used a3 programmabile counters Both the Paralle) Load (FL) and the LOGIC SYMBOL
Master Reset (MR inpuls asynchronously override the clocks. For functional
' description and detail specifications please refer to the *162 data sheet
11101
ORDERING CODE:' See Section 9 P o P P2 Ps
pin |_COMMERCIAL GRADE] MIUTARY GRADE | . | *—™ e o~ 12
PKGS Voe = 460 Y £5%, Vee = 450V 210%, «—jcm YGo 013
OUT| | c0°Co470°C | Ta =-35°C 1o +12s°C | TYPE 1 0; 01 0n 03
Plastic |\ 1 741031C, 74LS193PC o8 l ! ! ! 1
D'P (H ’ . . ‘: H
Ceramic | , |741930C, 74L51030C |541930) 930M | B
OIP (D} - DM, pALEY Vec = Pin 18
GND = Pin g
Fipak | A |74143FC, T4L8103FC  |54109FN B4LBIOOFM | oL
INPUT LOADING/FAN-OUT: flos Becdtion 3 for U.L. definitions
84774 (UL} S4/T4LE (U.L.)
PIN NAMES : [ESCRIPTION HIGHALOW HIGHALOW
chy Count Up Ologk Input  * 1.0/1.0 0.8/0 25
tAcfive Rising Edge
CPop Coynt Down Clook Input 10/1.0 ' 0.6/0.28
tActive Rising Edge - . { 7
MR Asynchranous Master Raset Input. 3 1.0/10 0.5/0.25
_ (Ac{ive HIGH el >
PL Asyhchrdndus Parsitel Load Input 1.0/10 ; 06/0.26
(Active L 2
Po~—Py Paralisl Data inpute 10710 0.5/0 25
s T s Flip-fiop Outputs 20/10 10/50
) ! ’ s
¥co Terminal Count Down {Borrow! Output 20/10 1w0/50 '
— . (Active LOW! .8
TCuy Terminal Count Up (Carry) Output 20/10 10/50 ',
{Active LOW e '
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e ] Ca St R e
MODE SELECT TABLE STATE DIAGRAM :
MR PL CPy CPp MODE
H| X ]| %] x | ResettAsyn:
L L b 4 X Preset (Asyr
le. | H | M | H | NoChange
L fH || B Coumug
l L H H | I | Count Dow! l
" HIGH Volage Lever
1 LOW Vollage L ove!
X fmmarenl
Z  vogh lempedence
LOGIC EQUATIONS
FOR TERMINAL COUNT .
[ ueheOre O3 Chy
¢, QueQi oy oByeCPp

(LOAD)

P

e
COUNT)

LOGIC DIAGRAM

¥

r——

-
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54L.S/74L5245

OCTAL 1'US TRANSCEIVER
'With 3 State CQuiputs!

hLETIYL LN I

DESCRIPTION 1A DB MANSOuUItce rece ViR 0 LIGE g
Booor e st g gy oy s awhe NG v TNt ag hta ! LN

[SLXTTR O] [ ] At g Y u st csius whdala o oy Al bus B o1 Lises
B 1o bus A depending ipmn s loye teve' The Enable wnput tE ¢ an be used

to solate the busses

* HYSTERESIS INPUTS YO IMPROVE NGISE IMMUNITY

® 2-WAY ASYNCHRONOUS DATA BUS COMMUNICATION

¢ INPUT DIODES LIMIT 11IGH SPEED TERMINATION EFFECTS
® FULLY TTL AND GMOS COMPATIBLE

-

ORDERING CODE: See Seciion 9

i
|

CONNECTION DIAGRAM
PINOUT A

' PIN COMMERCIAL GRADE MILITARY GEADE PKG
PKGS Voo =+50V =5% Voo = +50V -10%
OUT| 14c0°Cto+70°C | Ta =-55°Cto+126°C | T YPE
Plastic
DIP (P) A [74L8245PC 9Z
Ceramic
OIP (D A {741.5245DC 54LS245DM 4E
Flatpak *
",',,"“ A [r4Ls245FC S4LS245FM 4F ’
i
INPUT LOADING/FAN-QUT: See Section 3 for UL delinitions
S4/74L.8 (U.L.)
PINS HIGH/LOW
Inputs 05/0 128
Outputs 75/18 \
s !
I L
TRUTH TARLE
. INPUTS OU,\‘PUT - '
! E oR !
L [ L |Bus®BDalsicBusA : ;
L |H jBusADalatoBDusB )
H X {isolaton s

M HGH Voilage Levet
1L LOW voRtage Leves
3 imensberal
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e, el :Tl\ DHE '}
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise lpw'lllod
SYBMOL PARAMETER S4raLs UNITS CONDITIONS
Min Max
Vee = Min
XM 20 a=12mA . ViN = Vi
Vou Output HIGH Voltage XC 70 v Torn - <15 mA or Vi per
Truth Table
' lon -30mA, Vce = Min
Vin Crutput HIGH Yoltage 4 v Vin  Vin O Vi per Truth Table
Vi, —Vi | Hysleresis Voliage ()] v Vce = Min
fos Output Short Circust Current -40 -225 mA | Vcc = Max, Vour =0V
f HIGH 70
iee Powst Supply Current | LOW 90 mA Voo  Max
OFF 95
AC CHARACTERISTICH Vce 50V, 1a - +25°C (See Saction 3 for wavolorms and load configurations!
54/74L8
SYMBOL PARARETER Cy = 45 pf UNITS CONDITIONS
Min Max
tPin Propagation Delay 18
ML Dats to Output 18 ne Figs 31, 3’: e
1PZH 25 - Figs 3-3, 3-11, 3-12¢
waL Output Enable 1|‘mo ) ' 20 ns RL=687T0 ~
PL2 25 Figs 3-3, 3-11; 8-12
1Pnz Output Disable Time - M | R =66700.C =5 pF

~——
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CONNECTION DIAGRAM
PINOUT A

54LS/74LS373

OCTAL TRANSPARENT LATCH
{With 3-State Outputs)

DESCRIPTION —- Fhe 37J consists of eight latches with S-state outputs for
nus organized system apphications The fip-fiops appeat transparant to the e - :
data when Latch Lnable (LD s HIGH When LE 15 LOW, the data that meets LOGIC 8YMBOL
the setup limes w lsiched Data sppears on the bus when the Quiput Enable

OB 18 LOW When OF 1s HIGH the bus output is m the highimpedance state

® EIGHT LATCHES IN A SINGLE PACKAGE
® 3-8TATH OUTPUTS FOR BUS INTERFACING

ORDERING CODE: See Section 8
pin |_COMMERCIAL GRADE|  wiLivARY RaDE [ o o .
el K e T e | L
g‘,‘;‘"f," A |7as373PC 82 '
;
o | A |resitoce saLsITIDM « to-rae 1|
HapEk | A |rasarsec SALSITIFM a«F i

1 o tl' Oy
INPUT LOADING/PAN-OUT: See Section 3 for U L. definitions |

{
!
I
. ] j
| - - sTaLs ULy !

PIN NAMES j DESCRIPTION , HIGHA OW i
Oo—O7 Dsta inputs { 0.8/0.38 - |

LE. Latch Enable Input tActive HIGH) 0.5/0.25 e
St Output Enabla Input IActive LOW) os02s. .. |
Oo—Or 3-State Latch Outputs ' 88/15 '
2817.8 -
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FUNCTIONAI. DMIIIP‘“ON = The ‘373 containe sight Dityps [stoime withO-Rate oulpirt me
Latch Enable (LD Input is HIGH, date on the Dy luplpn antars tha INoMs 1A thistondition thé

iransparent, 1. , a latch output will change stata eachtime its D input mnuu.mm LE s LOW tiw ml
store the information that was present on the D Inputs a setup time preceding (e HIGH-to-LOW transition of
LE The 3-state buffers are controiled by the Output Enable (OB) input. When OF ls LOW, thi bytlors areTntha -

ti-state mode When OE is HIGH the butfers are in the high impedance mode but this doés nal Interfers with
entering now data into the latches

LOJIC DIAGRAM
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