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e et cemee

TYPES TILI, TILIW, TILIG, TILIT
OPTOCOUPLERS

D31C07, NOVEMBER 1073~REVISED FEDRUARY 1983

mechanical data

COMPATIBLE WITH STANDARD TTL INTEGRATED CIRCUITS

e Gallium Arsenide Diode Infrared Source Optically Coupled
to a Silicon N-P-N Phototransistor
Righ Direct-Current Transfer Ratio
-High-Voltage Electrical Isolation , .. 1.5-kV or 2,54V Rating
Plastic Dual-In-Line Package

High-Speed Switching: ty = 5 us, tf = 5 us Typical

The packsge consists of a gallium arsenide infrared-emitting diode and an n-p-n silicon phototransistor mounted on o
6-lcad frame encapsulated within an electrically nonconductive plastic compaund. The case will withstand soldering
temperature with no deformation and device performance characteristics remain stable when operated in high-humidity
conditions. Unit weight is approximatety 0.52 grams.

9.3 10.970)
3 X230
[oJoJo}
Talmim NOTES:
—— 8. Leads sre within 0,13 mm (0.005 Inch) sadius of
::_1::::0 Mty o true position (T.P.} with meximum msterlat
| 9u0 gy iy e ¢ condition snd unit Instalied,
—~ (0XoYe; b.Pin 1 Identifled by Index dot.
L L2A) .
T [T ¢, Terminat connectians:
. ] sracts 1. Anode Infrarad-emitting @
2. Cathode dlods
— SrATING HANL = [ 3. No Internsl connsection [ﬂfﬁ
on-un thoen_§ ""'"" 4. Emitter
oy siTie i
o n‘}mbf 8. Collsctor Phototramistor
b anac JL roeny 6. Dare
Rty .’:li'd‘."
hae Mot o)
FALLS WITHIN JEDEC MO-001AM DIMENSIONS
ALL LINFAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
absolute maximum ratings at 25°C free-sir temperature {unloss otherwnse noted)
Input-to-Output Voltage: TIL¥YY |, , |, O 3 X 1Y
TILY14, TILYYG, TILH7 P 125kV
Collector-Base Voltage .. e e e e e e s (A"
Collector-Emitter Voltage {Sce Nole 1) e e e e e e 30V
Emitter-Collector Voltage . . . . . . . .. .. .. PO A/
Emitter-Base Voltage YA
input-Diode Reverse Voltage . 3v
Input-Diode Continuous Forward Cum:nl at (or bclow) 25 C Frcc An Tcmpcrmuvc (Scu Notc 2) 100 mA
Continuous Power Dissipation at {or below) 25°C Free-Air Temperature:

" Infrared-Emitting Diode {See Note 3) . . 150 mw
Phololransmor {See Note 4) . 150 mW
Total, lnlrnred Emitting Diode plus Pho!olmnsnswr (Scc Nola 5) v e .. 250mW

Storage Temperature Range . . . . ~55"C 10 150°C
260°C

Lead Temporature 1,6 mm (1/16 Inch) 1rom Ca:c for 10 Seconds

NOTES: 1.

D

AN

This vatue applies when the
e linsatly to 100°C f.
tinearly 10 100°C f
nasrly to 100°C fre
. Derete finearly to 100°C fre

amitter diode ls open-circulied,
temperature st the rate of 1.33 mA/ C.
temperature st the rate of 2 m\W/°C,
temperature ot the rate of 2 mwW/°C,

fr temperature st the rate of 3,33 mW/" C.

Copyright ¢ 1883 by Texas Insruments incorporated
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TYPES TILIN, TIL114, TILNG, TIL17
‘OPTOCOUPLERS

clectrical characteristics at 25°C {ree-air temperature

TiL1
TILN16 TiLtn
PARAMETER TESTCONDITIONS |  TiL144 ¥ ? UNIT
MIN TYP MAXIMIN TYP MAX MIN TYP MAX
Collvctor-Bose fc* 10uA, lg~0,
V(BR}CBO Breokdown Voliage lg=0 .70 70 ° . v
Collector-E mittor ic=1mA, lg=0,
VisRICEO Broeakdown Voltage lg=0 so o - o v
Emittor-Baso IE = 10 uA, Ic-0,
ViBRiEBO Breakdown Voltago g0 7 7 7 v
Input Diode Static
1 Vp=3V 10 1 1
A Reverse Current R=3 0 O [wa
VCE=04V, If = 16maA, 2 7
Phototransistor g~ 0
On-State o u v TV ; TomA mA
ration - -
. Collector | 70'® ICEO : F A 2 s 5 9
Clon) Current - 8
« |Photodiode Vep =04 vV, I = 16 mA,
7 20 7 2 7 2 sA
Operation =0
Ph i Vce * f -0,
Ol-Stoto olon‘um-uor CE" 10V g =0, 1 so0 1 B0 1 8
Operation Ig* 0
Clotn - Colector e 0V, 15-0 nA
Curtent cs ¢ FTO 0.1 20 01 20 01 20
Opcration £=0
Veg=56V, Ic=1 .
. Trensistor Static | CE 0 b ¢ 10mA 100 300 200 650
x
hre Forward Current
Vce=5V, Ic= 100 pA,
Tisnster Ratio cE ¢ # 100 300
lg=0
v Input Diode Static I = 16 mA 1.2 1.4 1.2 14 v
F Forword Voltage I = 60 mA 126 1.6
Ic*2mA, Ig = 16 mA,
ceem Foibm 026 04
o ig=0
B v Cottecror-Emitter Ic=22mA, g« 16maA, 025 04 v
8 CElsar) Soturation Voltages ig=0 i ’
~ 0. 3 -1 )
o ic~0.5mA Ig = 10mA 0.25 04
o] 22
Vin-out = $1.5 KV for TILI 1Y,
] R
= "o nput-toOutpur 126 kV for all othars, (1013 1031 1011 a
O Internel Resistance
| omd . Sce Note 6
m Input-to-Output Vin-out * 0 =1 MH: ¢
;i ’ ’ 3 113 113 F
a Cio Capacitonco See Note 6 e ! P

NOTE G: These parameters are messured betweon both input-diode Issds shorted together and atl the phototransistor leads shoried together,

switching characteristics at 25°C freo-air temperature

(15}
N nem TiL1e TTILYY?
PARAMETER TEST CONDITIONS TIL114 UNIT
MIN TYP MAX |MIN TYP MAX MIN TYP MAX
1, Rise Time[Phototransisior| YEC = 10V, ICton) = 2ma, 6 10 5 10 6 10
. Ry = 10042, #
1 Fall Time {Oparstion See Test Circuit A of Figre 1 5 10 5 10 6 10
1y Rise Time|Photodiode Vec= 1oV, Icion) * 20 4A, ] ] 1
- . Ry = 1kn, us
N Fait Time |Operation See Test Circuit B of Figure 1 ! ! i

‘738 TEXAS INSTRUMENTS
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TYPES TILiH, TIL114, TIL116, TILN7
OPTOCOUPLERS

PARAMETER MEASUREMENT INFORMATION

Adjust ampiitude of input p;mc for:
IC(on) * 2 MA [Test Circuit A) or
1Clon) = 20 wA (Test Circuit B)

INPUT

a4 4

INPUT

on |

INPUT :

}—0 OUTPUT g
{Sec Note b) "—‘I_' 1 +_.| .
' outrut 1 =Veee 10V

A -1w00n0

y—o OUTPUT
AL -1 k0 {Seo Note b)

—Vec 10V

=

10%
TEST CIRCUIT D 4

TEST CIRCUIT A
PHOTODIODE OPERATION

PHOTOTRANSISTOR OPERATION VOLTAGE WAVEI'ORMS
NOTEE: a. The input waveform Is supplied by » generator with the following characteristics: Zour = BO 01, 1, € 1B ns, duty cyele » 1%,

ty = 100 us.
b. The output wavetorm It monitored on an osclitowcons with the following charscterlsties: t, € 12 ns, Ry > 1 MIT C,, € 20 pF,

FIGURE 1~-SWITCHING TINiES

TYPICAL CHARACTERISTICS ;’;%,jé
TILI1Y, TIL114 TH.116, TIL117 m ;
COLLECTOR CURRENT COLLECTOR CURRENT &" ’
v vs
INPUT-DIODE FORWARD CURRENT INPUT-DIODE FORWARD CURRENT a_‘ i
100 w;M: 100 T [ —3 3343 — -
EVeE - 04V VCE= 10V =R 8
40:|B.0 . 40:|B-0 -3 M O
: L TA~25°C ¢ naE - Ta=25°C o
< 10 =] <] < — H
E é=< ? ? 10 b= S = 'E: |
& 4 g 4 —
E E TIL117 o
5 A £ ATiene
’:’ 1 r/ g 1 = 4 /] < E:%q_-: ‘
[+] ya =3 Dot s 3 H
£ o4 > E oa —
$ 7 3 7
)
9 0.1 = E":“ _k_‘f’ 0.1 ?é- ’z %
0.04 0.04 =17
0.01 0.01
0.1 04 1 4 10 40 100 0.1 04 1 4 10 40 100
{F—Forward Current—mA Ip—ForwardCurrent—mA
FIGURE 2 FIGURE 3
' . TEXAS INSTRUMENTS 7.39
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TYPES TILIN, TIL114, TILUG, TIL117

OPTOCOUPLERS .

TYPICAL CHARACTERISTICS

TILIN, TILYI4

COLLECTOR CURRENT

vi

COLLECTOR-EMITTER VOLTAGE
60 v
l‘ lB - o o
‘; TA=25C
60 - See Note 7 4
el
¢ ||
\
L a0 4G,
€ R Y
o A
E \Z
3 X
30 ‘o
H Al o —_t—tT"
K1 \F-AOT\" o.—T 1
8 WP R oA ==
b femmA | Oisgl o -1
10 f==T¢ = 6 mA [~ .0y
IF=8mA ]
o T 1T 1
0 2 4 6 8 10 12 14 16 18 20
VcEe-—Collcctor-Emltter Voltage—~V
FIGURE 4
TIL11?
COLLECTOR CURRENT
vi
COLLECTOR-EMITTER VOLTAGE
GO —
\Z | tg=0
&l | Tam2sc _
50 ‘\?E——-Sce Note 7 bt
-
t 2| LssteT
\ \e 1T
| A
g 40 SI= T30 R
5 \
3wl NZ LT
S N %
E +\d' =% ol
3 20 « 20 MA/0 SSiu
g L %
[3) N D/s
= ~30 SIP4T
10 Ig = 10 mA =3 10N +—
Y -
0 2 4 6 8 10 12 14 16 17 20
Vce—Collector-Emitter Voltage—V

- +FIGURE 6

lc—aoﬂectw Current—mA

Collector Current Relative to Value at Tp = 25°C

10

TiL116

COLLECTOR CURRENT

vi

COLLECTOR-EMITTER VOLTAGE

ig=0
Ta=26°C
Sce Note 7

[ lg =20 mA

O,
Y o} -
<5

P P

<

L2 0/

7
ar

-

R

[1F = 10 mA

—-—< i

(1 |

|

0 2 4

6 8 10

FIGURE 6

12 14 16 18 20
Veg~Collector-Emitter Voltage—V

RELATIVE ON-STATE COLLECTOR CURRENT

vs
FREE-AIR TEMPERATURE

1.6
VCE* 04V 1010V
14} p=0
I =10 mA
1.2 }-Sce Note 8
1.0 ]
/ \\
08 4 -
/ i
-0.6 —4
04
0.2
0
~75 -50-25 0 25 60 76 100

Ta~Free-Air Temperature="C

FIGURE 7

NOTES: 7. Pulie operation of input diode is required for opetation beyond Iimits shown b—v dol’lod Hnet,
8. Thase parsmaeters were memured using pulse techniques. t, = 1 ms, duty cycle € 2%,

126

TEXAS INSTRUMENTS

INCORPORATLD
POST OFFICE BOX 225012 @ DALLAS, TEXAS TE2CS



i TYPES TiLin1, TIL14, TIL116, TIL117
(XX :
e OFTOCOUPLERS
ef
' TYPICAL CHARACTERISTICS
OFF-STATE COLLECTOR CURRENT NORMALIZED TRANSISTOR STATIC FORWARD
- v - CURRENT TRANSFER RATIO -
) FREE-AIR TEMPERATURE w . v
' ’ e ON-STATE COLLECTOR CURRENT
~ 10000 e ey ‘i 1.6
r'_{. 4000_VCE'10V > 'ﬁ VCE'SV
g [ 1g~0 7 & La|E-o0
a Q
L 1o00f!F=0 UG N I 5 Ta=26°C
E 400 - g 1.2 e
- E 100 =l = E 1.0 T
= ] j
2 40 o |1
- = (3]
3 Z _E 0.8
- & 10 == — ¢ o6
‘ g 4 == <
L
9 : 7 % 0.4
t [ —— e — = w
- 8 0.4 7~ 'E 0.2 Normolized 10 1.0
Y= = atic=1mA
- 0.1 E O
. 0 10 20.30 40 50 60 70 80 ©0 100 S 010204 1 2.4 10 20 40 100
- Ta—Free-Alr Temperature— C : .
. . 1C{on)~On-State Collector Current—mA

160
140
120
k
100

80

60

40

Ig—Forward Current—-mA

20

0

FIGURE 8

INPUT DIODE FORWARD
CONDUCTION CHARACTERISTICS

T T j
Sce Note 7 ]J I

TA = 25°C /

[/
/
TA-70°C/ /
I/

J Ta=—-55°C
1
0 0204060810 1214 1.6 18 2.0

VEg~Forward Voltege—V

FIGURE 10

FIGURE ®

COLLECTOR CURRENT
ve
MODULATION FREQUENCY
10 T
EVec=10V
4L'8=0
-Ta = 25°C
‘% 2 A 1R =100 0
= M
& PIAIN N
g 51434
© RL = 1 kQOSIININ T
5 04 Nl
_E 0.2
”
‘,3 0.1 e 44
) R » 475 0B H
0.04
0.02
0.01
1 4 10 40 100 400 1000

fmod—Modulation Frequency—kHz

FIGURE 11

NOTE 7: These psramsters were mestured using pulse techniques. ty = 3 My, duty cycle € 2% .

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

»”

OGPTOCOUPLERS

41



[T

SCL40018B, SCL4002B
SCL40258, SCL4078B

SCL4001B - Quad 2-Input NOR -

CMOS NOR

GATES

SCL4002B — Dual 4-Input NOR
SCL4025B — Triple 3-Input NOR

SCL4078B — g-lnput NOR

FEATURES

¢ Buffered Qutputs
¢ Diode Protection on all Inputs
¢ Fully “B” - Series Compatiblo

CONNECTION DIAGRAMS _ .

{nll packeges) . .

Vpp 4B 4A 4y 3v. 38
I I N T N

34 T
1 N e

U N R

14 13 12 1 10 8
- SCL40D3B
1 2 3 4 5 6

B’ T

7

¢ Balanced Output Drive Current Specifications

Inputs Owput
0DO...0 1
All other combinations o]
FUNCTION DIAGRAMS
SCL4001B SCL4DD2B
2
1A 2 v 1A R
1BZ ! 1B 1
4 1Y
2A a, 1c
2B & Y 102
3a 10 5y 2A::)

R 13
3B 281 by
4al 1 4y 2C

1
4Bl 2012
Y-A4B Y~A<B4CiD
SCL40258 SCLaD788B
1A a2
B2 24y B2
1ckE c4
D X :
243 o 22y

4 6 E
2B 2y F 20
2c2 [JRA!

R B | H 12

izl

W w
5 asp
i\’
°
w
<

Y=A4EB+C

LR R VR VU
1A 1B 1Y 2Y 2A 28

Vpp 2Y 2D 2C 28 2A
| I I D

Y. )

14 313 32 11 10
SCL40028
) 2 3 4 5 6

—- T T.7T T 7
1Y 1A 18 1C 1D NC

Vpp 3C 3B 3A 3Y 1vY
1t 1 ] 1

14 13 12 1 10
SCL40258B

1 2 3 4 5 6

T T T T 1
1A 1B 2A 2B 2C 2

@

Vop Y H G F

E

l | S |

14 33 12 11 10 9
SCL4078B

2 3 4 5

1 6
T T T 1T T 7T
NC A B € D NC

Add suffix for package:

C  14-pin Ceidip
- D 14.pin Ceramic”
E 14-.pin Epoxy
F  14-pin Fiat
H Chip

u,._
T

Vss

For maximum scliability:

DC Supply Voliage

Y A+B1CiD+E4F4G+H
Vpp = Pin 14
Vgg = Pin?
for 41l Devices

VDD - Vss

Operating Temperature Ta
C.D, F, H Device . - -
E Device

RECOMMENDED OPERATING CONDITIONS

31015 Vde

55104125 oC
4010485 oC



ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS *-°

2 . ]
PARAMETER Voo CONDITIONS Teow 5 C Thicn Units
Vel Min. | Mex. | Min. | Typ. | Max.| Min. | Max,
QUIESCENT DEVICE Ie A
_ | cumRent 5 |V VisorVoo e — 10051~ [o.000d 005 | = | 13- FAde
10 | Al valuf input - 0.10 - 1000!}{ 0.10 - 3.0
- 15 |combinations - 0.20 - 10002} 0.20 - 60"

NOTES: ! Remuaining Static Electricst Charscteristics are Listend yniler “SCLA000B Series Family Specifications™,

! Teow = -55°Cfar C, D, F, H devica,
* -40°C for € duvice,

Torgen » ¢ l75:C fur C; D, F, H device,

=+ 85°C far E ivice. -

? These devices hoye My Sessined for balanced output drive current specifications, Consult Famity Sprcifications,

DYNAMIC CHARACTERISTICS {C, = 50pF, T, = 25°C) -
PARAMETER “\’,gg, Min. Typ. Max. Units
PROPAGATION DELAY TIME .
5 - 125 250 ns
10 - 60 120
15 - 45 90
QUTPUT THANSITION [IME Uren troe) .
5 - 100 200 ny
10 - 50 100
: 15 - a0 80
Vie. DRAIN VOLTAGE (vdc) 0 —r—
20 18 -16 M4 .12 -1Io ? ? - 2r /o -§ a5 V., = 15 Vic
Vae-dvee—t—ipll s . 40—~
el | I /// .10 1 g -] -
1 v 2 £ 2
Voo =~10 Vic /—~ .zo g o %
. Vea = 10 Vic
¥ 2 § 3 . // o
.30 g g 18 7 //
3 10 144
4 - - .
Vo = =13 vic | ] 40 ; 2 |4 v.,' 5:’“ r,,l.zsl ed o
i i T,w2s°C {45 & 0 2 4 6 8 10 12 14 16 18 20
L 1 1 50

Typical P-Channel
Source Current Characteristics

LOGIC DIAGRAMS

SCL40018 M

SCL40028 .

SCL4025B M - -

.48

Vew, ORAIN VOLTAGE (Vdc)

Typical N-Channo!
Sink Current Characteristics

SCHEMATIC DIAGRAM SCL40028B (1 of 2 gates}

e
*'———1; } .
’ _—
- 1 )
- ]
- 1_5] ’
—t '

e

e

e —— e,

e e



SCL40118, SCL40128B
SCL40238, SCL40688

SCL40118 — Quad 2-tnput NAND | _ _
SCLA012B — Dual 4-1nput NAMD
SCL40238 — Tripls 3-Input NAND
SCL40688B — 8-Input NAND

FEATURES ~
4 Buffored Outputs
¢ Diodo Protection on all Inputs
4 Fully “B~-Serios Compatible
¢ Balanced Output Drive Current Specifications
TRUTH TABLE
Inputs Output
1t 1...1 A (o]
All other combinations 1

FUMNCTION DIAGRAMS

SCL40128

D

Y = ABC

SCL40118
1A 1}
18 21
2A 6
e o]
JA 8
as 91
4A 12
48 13

1A 2

) 18 3

) 4 1c 4

1D &
2A 9
28 10
1 2¢ 11
20 12

eille

"]

o]

3A11_L.4 y
Iy
T

. 3C 13

—_ - e —

}amm

CMOS NAND GATES

— B — 4

CONNECTION DIAGRAMS
{all packages)

Vpp 48 4A 4Y 3Y 38 3A

| 1 { { | - | ]
14 13 12 11 10 9 8§
* SCL4011B

1 2 3 4 S 6 7
T T 17T 17T T 7T 1
1A 18 1Y 2Y 2A 28 Vgg
Vpp 2Y 20 2C 28 2A NC
{ { i | { | ]
14 13 12 11 10 9 8
SCL40128
1 2 3 4 5 & 1
ol i { T -1 1
1Y 1A 1B 1C 1D NC Vgg
Vpp 3C 38 3A 3Y Y 1C
i { | . | S |
14 13 12 11 10 9 8
SCL40238B

1 2 3 4 5 6 1
T~ T 1
2A 28 2C 2Y

v H G F E NC
i A A I
14 13 12 11 10 9 8

SCL406G8B
1 2 3 4 5 6 7
T T T T T
NC A B C D NC vgg

Add su_"ix to package:_
. C 14-pin Cerdip p
D 14-pin Ceramic
E  14-pin Epoxy
F 14-pin Flat
H Chip

R'ECOMMENDED OPERATING CONDITIONS

For maximum reliabifity:

DCSupply Voltage  Vpp-Vss 31015 vdc
Operating Temperature Ta
C. D, F, H Device -55to #4125 ©C
E Device 40to +85 °C

SOSURUPR I WU Y




ELECTRICAL CHARACTERISTICS

STATIC CHAKACTLRISTICS *-*

5 0 T ;
- —— FARAMITIR Vou | coupnions |- Tiew AL RETITRN T
Vool Min, | Mex, | Min. | Yyp. | Man, | Min. | Max,
OUITSTT KT DT VIET [ N ; o ‘,
CUkHENT bV v oivid = Joont < Joooodd wou] e | e [paae
10 [ Al watedd srypmnt - 101D - oot | 0.30] - 30
11 {tomtshations - {o2] - foonz] o20] - | eo

NOTLE. ' Rema
Tiom

"€ for T device.

Stoder Lhectriat Chmcacteristics orr Inted under “LCLADOOR Scairs Family Spetitication®,
TC A CL DT M devier, - -

.
Toustene * <1267 C 10r €, D1, M device. . -

e e BLCHoe d deviee,

. .
P These devices hiave Geen arugaed for balans e outpail dhlve custem 1pecitacations, Comufy Fomily Bpeciticrrions,

DYNAMIC CHARACTILRISTICS (C, » 50pF, T, = 25'C)

PARAMEYLA oo | e, | Mo | Uan )
PRUPAGATION DLLAY THAL \ IR Py
. t - 12% 20 nt
10 - (2] 120
S i1 - 4 1
DUTPUT THANSIION TIMI Yoo trey [ - 11 200 ~
10 - [ 2] 1w
S 15 - an RO
V,... DRAIN VDLVACE (Vdc)
- %0 I
<20 18 16 414 412 10 b 6 4 2 O Z — - ;
T ~7, g © Vo = 15 Voo
N e 72 A T 0
[ | V. 10 - 3 ’
1 ) » /
Veu = — 10 Vec 7 el ;
17 -20 5 % Ve = 10 Ve
. -
gt g E L[ A -
3 = R %

Vo » =18 Vo . - “ E gt // v.‘.l. a:m T =25 €
|_od—t . —
11 Tow 20045 2 0 2 4 6 & 10 v 1 36 6 20

- V... DRAIK VOLYAGL {vée)

Typical P-Chonne!
Source Current Characteristics

LOGIC DIAGRAMS

Typical N-Channel
Sink Current Charerterintics

SCHEMATIC DIAGRAM SCL4012B {1 ! 2 gates)

SCL4011 :Da—<{>—{>o—

SCLAD12

SCL402333>—<{>—{>0—

SCL4068 -

tor

1

i
-

__{

b

...':.314;




SCL4017AB

FEATURES

¢ 10 Decodud Decimal Outputs

¢ Direct Resot

4 Triggor from elther Edge of Clock Input
4

¢

Corry
Fully

Output for Cascading Stapes

Static Oporstion - DC 10 5§MHz @ 10Vde |

DESCRIPTION

The SCLA0O17AB consists of a 5-stuge Johnson
Decade Counter and an Output Decoder, Inputs
include Clock, Reset, and Clock Enable signals.

The

counter

Clock Enable lines for incrtementing on either o
positive-guing or negative-going transition, respee-

tively, A high Reset signal clears the counter 10 its

2c10 count,

Use of the Johnson decade counter configur-
ation permits high-specd opetation, 2-input decode
gating, and spike-free decoded outputs. Anti-lock

goting is
scquence
low and

provided, thus assuring proper counting
. The 10 decoded outputs ore normally
go high only at their respective decoded

time stot. Each decoded output remeins high for

one {ull

clock cycle. A Cerry-out {Coyq) sipna!

completes one cycle every 10 clock input cycles
snd is uted to ditectly clock the succeeding counter
in multi-s1age opplications,

This

port can be used in frequency division

circuits ps well as decade counter or decimal decode
display spplications,

FUNCTIONAL .TR UTH TABLE
{Positive Logic)—--

Clock Decode
Clock Enezble Reset Output=pn
(o] X 0 n -
X 1 (o] n
X X 1 0~
— 0 [} n+ 1
~— X (o] n
X —— 0 n
1 S~ o] n41
» = Don’t Care )

H n<{5 Carry = *"1°’, Otherwise ~ **0*

hes interchangeable Clock and -

81

CNi0S

COURTER/DIVIDER -

DECADE

(all packeges)

Vpp R
I I R T R |

CONWECTION DIAGRAM

CL CE Coyt '8 "4"

16 15 M4 13 12 1
SCL4017AB
] 2 3 4 5 6

7T T 7T 71 1

LSS LA s WAL TURT Y .-:7:
1

Add suffix for packago:

C  16-pin Cerdip
D  1G-pin Cerpmic
E 16-pin Epoxy
F  16-pin Flat

H Chip :

“ger " .
1 I A
10 9 )
7 B
1 ]

13" Vge

RECOMMI NDED OPERATING CONDITIONS

For maximum reliebitity:
Vpp - Vss
TA

DC Supply Voliage

Opereting Temperoture
C, D, F, H Device

31015 Vdc

55104125 ©C

E Device 4010485 ©C
BELOCK DIAGRAM h
Ciack 14 O— ° a
1"—02
2l—oa T
3p—07
4 —0 10 R
Ciset . .
€ ratste 2 . ¢ '
t—<8
M—os -
2 p—C 9
®f—omn .
Aot 15 Ot Con |—o0 12
Vpp - Tin 6
Vg~ ting -

4 A o = e



ELECTRICAL CHARACTERISTICS r .
STATIC CHARACTERISTICS !
o
PARAMETER (\\,,2?, conpITIoNs | Tiow’ *5¢C TigH” | ynits
Min. | Max. | Min. | Typ. { Max. | Min. Max, .
QUIESCENT DEVICE loo 5 Vin"Vs5 0r Voo - 5 - | 0.05 5 - 150 | uAdc
CURRENT 10 Al valid input - 0] -jo01 | 10 - { 300 4
[ . 15_kombinations —j—~ ] 20 | ="l 02 J 20 1 _ 170l — “"]
CUTPUT HiuH (SOURCE)
CURRENT i
C.D, F, H device lon ) . i
Decoxted Qutputs [ 5 Von~ 4.6V -005| -~ }|-0.04 |-0.3 ~ [-0028] -~ |mAdc i
. 1 10 Von= 9.5V -0.129 - |-01 [-0.75 - |-0.07 - }
15 Vop= 13.5V -0379 - |-03 j-25 - [0
VIH-VS or VDQ
Carry Ourput 5 Nou= 4.6V -0.25 - |-0.2 {-0.75 - |-0.14 - [ mAde
10 Vou=9.5V -0.62 - |05 (-1 - {-0.35 -
15 Vou= 13.5V -1.9 ~ |-1.5 |-35 - -1 -
Vin=Vss 0r Voo
E device oH
Decoded Outputs 5 NMou= 4.6V -0.048 -~ 1-0.04 {-0.3 — 1-0.032| -~ ]mAdc
10 Vg~ 9.5V -0.12 - |01 |-0.75 -~ [-0.08 -
16 Mou~ 13.5v -0.36 - |03 (-25 —~ [|-0.24 -
Vin Va5 or Vo )
Carry Output 5 Mow=4.6V 024 ~ 102 J-075| - |06 - ImAdec !
10 Now= 9.5V 06 | - |os |-1a.| — |oa | = {
15 NMou™ 13.5V -1.8 - |-1.5 {-36 - [-1.2 - '
Vin=Ves or Vi
OUTPUT LOW {5INK) R N
CURRENT
C,D, F,H device : lov . :
Decoded Outputs 5 Vo_L~04V 0.05 - ] 004 | 04 - 1 0028] - |mAdc
10 Vo= 0.5V 0.129 ~ o 1.0 - 10.07 -
16 Vo, = 1.6V 037 - |03 3.0 - (021 -
Vi =Vgs or Voo
Carry Qutput 5 VoL=0.4v 0.25 - 102 0.75 — 10.14 - |mAdc
10 {Vo_= 0.5V 0.62 - 105 L3 -~ [ 035 -
15 VoL~ 1.5V ‘119 - |16 4.0 - 1T -
Vin"V3s5 of Vo
E device low
Decoded Outputs 5 [VoL* 0.4V 004 - |0.04 |04 - 10032 -~ ImAde
) 10 (Vg = 0.5V 0.12 - 101 1.0 - joo08 - |
15 [Vo.= 1.5V 0.36 - 103 3.0 -~ 1024 -
. -~ - Vin~Vss or Voo :
Carry Output 5 VoL~ 04V 0.24 - {02 0.75 - |06 — imAdc
10 Vo_=0.5v 0.8 - 105 1.3 - |04 - .
15 [Vo_= 1.5V 1.8 =~ |15 4.0 - 1.2 -
; - Vin=Vss of Vo -1 - ~ .
NOTES: ! "Remaining Static Electrical Characteristics are listed under “SCL40008 Series Family Specifications”.
* TLow = -65°C for C, D, F, H device,
= ~40°C for E device,
Thicn * +125°C far C, D, F, H device.
= + 85°C for E device. e e e
}
L]
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ELECTRICAL CHARACTERISTICS (Continucd)

DYNAMIC CHARACTERISTICS (C, = 50pF, Ta = 25° C)

PARAMETER (‘\',3?, ] Min. | Typ. | Nex. | Uniu
CLOCKED OPLRATION
PROPAGATION DELAY TIME -
To Decoded Outputs TR TR Sy b - GO0 1200 ny
. : 10 - 240 480
15 - 180 360
To Carry Output [PNYR VTR 5 - 500 1000 ny
10 - 200 400
15 - 150 300
OUTPUT TRANSITION TIME )
Ducoded Qutputs [ETRYI PP 5 - 250 500 ns
10 - 125 250
15 — 90 180
Cany Quiput Ty M Y3 ML 5 - 180 360 n
10 - 90 180
15 - G5 130
MININMUM CLOCK PULSE WIDTH PWe 14 - 200 400 ns
’ 10 e 100 200 -
15 - BO 160
MAXIAUNM CLOCK T REQUENCY fer ‘5 1.25 2.5 - - MHz
10 25 5.0 -
. 15 3.0 6.0 -
MAXINUM CLOCK OR LIRABLL RISL AND fets et
FALL TIME 5 15 - - m
10 15 - -
15 5 - —
MINIMUM EWABLL SETUP TIME Lonup 5 - 175 350 ny
10 - 75 150
. 15 - 55 110
MINIMUM [NABLE RLIVOVAL TIVE Liem 5 - 250 500 ns
10 - 100 200
. 15 - 75 150
RESLT OPLKATION
PROPAGATION DLLAY TIME
To Decoded Outputs LM, tPHL 5 - 500 1000 nt
10 - 200 400
15 - 140 280
To Conry Ot tput LT 5 - 400 80O ns
- 10 - 150 300
N 15 - 110 220
MINIMUL RLSCT PULSE WIDTH PWn 5 - 150 300 n
10 - 75 150
15 - 60 120
RESCT ROWOVAL TIME trem 5 - 250 500 ns
10 - 100 200
15 - 80 160

83
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INITION AND FUNCTIONAL WAVEFORMS

AC MEASUREMENT DEF
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== | ST

LOGIC DIAGRAM
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APPLICATIONS INFORMATION

COUNTER EXPANSION

. This figure shows a 1echnique for cxtcnding the number of decgd_c_d oulpul states
for the SCL4D17AB. Decoded vutputs sre sequentis! within each stoge and from stape
to stope, with no dead time {except propagation delay).

ay

H R L}

ct cL
SCLAD17AB ct SCL4017AB c SCLAD17AB
[ 2 R I -] 01 s+se¢e¢ 8 © 1 o 0 @ h e
i I ll__.}_ ) 1 1
11 | ’
. — — B Deconsd
) $ Decvorn & Deivdeg Ouwuts
Ouniun Owvirun
Cloes > 4 —— e —
A i Lisge Intrimediate Stages . _ LaniSiepe

DIVIDE-BY-N COUNTER

When the Nth decoded output is reached (Wih clock pulse), the S-R flip-flop
(constructed from the SCL4001B) punerates 8 reset pulse which clears the SCLAD17AB
to its zero count. At this time, if the Nth decoded wutpult is greater than or equel 10 6,
the Coy line goes high 1o clock the next counter sectian, The *°0” decoded output
slso goes high at this time. Coincidence of the clock “low' and decoded 'O output
“high*’ rescts the S-R {lip-fiop to enable the SCL4O17AB. .

i the Nth decoded output is lets then 6, the CoyT line will not go high, and,

therefore, cannot be used. In this case, the 'O decoded output moy bo used to perform

the clock function for the next counter,

o o
———e
ooy e wo g
ey | SCLADI7AB - (RN XY
f, LT
. breontd .
S21PUTY lr:r.r-_g.!. ™ ALTIONAT) Cogy
M) IDN
e r.0Cs ;o
PR T SerepepptN decmscnanao
. SCLeDIIB ﬁl
[ 1
’ ' )
1 1
] .
' 3
] 1
) )
1 -
1 — ]
R i
]
4

.
(

-

1
-
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MM54C42/MMT74CA2

e~ P - >

P National
~ffSem|oonductor -

MI54C42/MIi74C42 BCD-o-Decimal Decoder

general description

The MM54C42/MMTACA? one often decoder is @ T Low power

monolithic  complementmy  MOS  (CMOS) & Medium speed operstion
integrated  circuit  constiucted  with N end

P.channel enhancement transistors, This decoder

produces a logics! "0 a1 the output Lorresponding a pp]ica tions
10 a {oun bit binsry input from 710 1o nine, snd » - R
topicsl "1 st the other outputs, For Linaty inputs " ® Automotive
from 1en to fificen atl outputs are logics! ¥ * Data tesminals
& Jistiumentation
{eatures & Medical eletttonics
8 Supply voliage range 3Vio 15V ¥ Alarm systems
& Tenth power TTL thive 2 LPTTL loads s Indusinal electronics
compatible ® Remote metering
& High noise immunity 0.45 Vee liyp.) ¥ Computers

50 nW {1yp.)
10 MH2 {typ.)
with 10V Ve

schematic diagram
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absolute maximum

Vaoltsze st Any Pin (Note 1)

ratings

-0.3V 1o V¢ +0.3V

Storase Temperature

-65°C 1o +1%0°C

Oprrsting Temperature MM5IC42 -55°C 10 #125°C Pack g« Diswipation £00 ay
MMIICS2 -40°Cto +85°C Operating Ve Range IV i 15Y
Maxrmum Vee Voltage 18V Lesd Temprrature (Saldering, 10 sec) 300°C
elec trlcal Cha rac teristlcs Min/Max imits apply aCross temperature range unlest otherwie specified
PARAMETER CONDITIONS MIN TTyYe MAX UNITS
CMOS TO CMOS
Lojeal "1 Input Vnlta e Vyun Vec e Sov 38 v
Vcc = 100V 8 v
Logecal “0° tnput Voltage Vi Veer50v 1.6 v
Vce = 100V ) v
Logicat “1” Quiput Voltage Voyrm Vee * 5.0V, 1g ~ -10uA 45 \4
Vce = 100V, Ig = =10 4A 9.0 v
Logics! 0" Output Volime Vouri | Vec =50V, Ig « +10 A 05 v
Vee = 100V, Ig = +10 A 1 v
.
Logical “1 Input Cureent  liyiy, Veg = 150V, V= 15V 1 BA
Logical *0* Input Curtent  byig) Vec ® 150V, Viy = OV -1 pA
Supply Current lee Vee = 15.0v 005 300 PA
Input Capacitance Any Input 5 pF
Propogation Delay Time to a Vec *80V.CL=50pF, Ta~ 25°C 200 300 ns
Loyica! “0 or Logical 1 Vee © 100V, C = 50pF, Ta - 25°C 20 140 n
CMOS TO TENTH POWER
INTERFACE
Logecal “1 Input Voltaye  Vipyyy) 84C, Ve = 45V Vee =15 v
74C, Vg = 4 75V
Logicat "0™ lnput Voltage  Vinigy S4C, Ve = 4.5V . 0.8 v
14C, Vg - 4,75V
Loyecdt 1% Output Voltage Voytm SAC, Ve » 4.8V, 1g @ ~J60 A 24 v
74C, Ve S 475V, Ig ~ 360 pA
Logreal “0” Outpnat Voltage Vyyrio 54C, Vg = 48V, 1g = J60 A 0.4 v
74C, Ve = 4,75V, (g = J60 uA
OUTPUT DRIVE (See S4C/74C Family Characteriytics Data Sheat)
Output Saurce Current 1y, mcyt Vec * 50V, Vg = OV -1.75 mA
Ta=25°C, Vour * OV
Output Saurce Current {1yg mce! Vee ® 10V, V01 = OV -8.0 mA
T, =25°C, Vouy * OV
Output Sink Current (hy ) Vee "S50V, V=50V 1.7% mA
Ta=25°C, Vour = Vec
Output Sink Current {1y} Vee * 10V, Vi = 10V 8.0 mA
Va = 35°C. Vour * Vee

Note 1: Thin device should not be connected 1o circuits with the powsr on because high transient voltages may cause

permanant damage,
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Semiconductor >

o —— 3
MM54C74/MM74C74 Dual D Flip-Flop I
N 2
general description 31
The MMS53C74/MM74C74 duat D flip flop is o ® High noise immunity 014::‘"’("“”’,4 (@]
maonolithic  complementary  MOS  (CMOS) » Low power =0 nw“uyp) 3’
integrated  circuit  constructed  with  N- and B Medwm spred operation 10 MH2 {typ)
P.channel enhancement transistors, Each flip Hop with 10V supiiy

has independent data, preset, clear and clock
inputs and Q and O outputs. The fogic level
present at the data input is transferred to the appllcations
output during the positive going transition of the

Remote metering
Computers

clock pulse. Preset or clear is independent of the - A.“‘°"‘°“"’"
clock and accomplished by a low fevel at the ® Data terminals
preset or clear input, & {nstrumentation
®  Medical electronics
features o Alarm systom
w Supply voltags ranqge 3Vt 15V ®  Industrial ciectronics
-
-

» Tenth power TTL compatible drive 2LPTIL
loads

logic -and connection diagrams
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- MM5A4aC74/MM74C74

absolute maximum

Valtege at
Dy tating

any pin (Note 1)
trmpeeeture MISLAC28 .
MLi74C24

Storapr trmperalure

Merimum

V(¢ Voltape

Pachape dusipation
Lead \rmysciature 1Soldeang, 10 yre)

Oiwrating

Ve renge

ratings

-03Vio Ve <03V
-85 C10128°C
~40"C 10 «B5“C

__=6Y"Cp150°C

By

500 mwY
300°C __

¢3Vip <15V

electriéal characteristics

MinThax imns spply eeioss temperatitte tange untess otherwise apecified,

PARAMCILR '

CMO5 YO CmOS

Loyecot * 17 trpait Volisge Vinin
Logiest 0" Inpw Voltapr Ve,
Lopetal "1 Dutpnit Voliepe Vounn
Logies! 0" Output Voliage Vourm

Lopgeal “17 input Covrent 1,4,
Logest "0 Ingnat Cuveran lisuioy
Supply Currem g
it Capecitance
Fioiagsiion Delsy Tome 100 | ot
"0 s © Lugiead 1 Ny Niom
tlhotl 10D or O
Fiupagetion Drlay Yiner 10 o L ogeal
O teom Preset o Clege
Froregation Ditay Tome te s Logas!
¥ hom Poeset g Cleas
Terwe Puanse 10 Clned £ aty Yhot Doty
Mot b Fissent by yum
Yeme Attr Ciind Pulse That Data
Mutt b Hetg
Phrenum Cload b Wmey,

My * bye!
Rudrumbeeot gog Clroe Py
Vadih
A remen Clocd Ruar ang F el
Sune
Marin am Ciock Fregurney

LOW POWE R TY L/CMOS INTLRT ACT

Logeal "V Input Votlaye Vg,

L opa ol 07 Inpat Volie, Ve o

Lol "1 Outgnnt Volle; vy, in 0y,

Logeal “0 " 0 vt Voltagr Vauyie

OUTFUT DFIVE (%s BAC4C Family

Outiest Tnir e Corremt lyg,, oy
Outter Ecree Current (LI

Duteest $.nb Current {1,043

Outp,e Current {ty,,,,

CONDITIONS J MIN ] Tye ] MAX ] unITg
Vee s boOV ab v
V(¢ * 100V 80 v
Vect bov 1L v
Vee * 100V 20 v
Vee = bov 4y v
Vee* 100V vo v
Vee* OV oL v
Vee * 100V . 10 v
Vec* 150V 10 »A
Ve * 150V —] =10 PR
Vie = 150V ves | 6o pA
Any nput ) . b0 pf
Vee 50V, Cp « 00 F, 1, » 25°C 180 am ~
Vee * 100V, €y = b0l , T, 25°C 0 10 n
Vee * BOV,Cy = $0pf, T+ 28°C 180 300 "
Ve« W00V, C, - 60pF T, 25°C 70 10 n
Vee* 80V, » 50 pf T, - 25'C 250 and m
Ve » 100V, €, « 50l T, + 25°C 100 150 "
Vee 80V, €, - 800 T, +25°C 00 1) "
Ve * 100V, €, » 800f 1, 21 C a 20 "
Voo SOV, L ~b0pl 1, 25°C 2 o m
Vee* 100V, T, - 5041, 7, - 25°C eo [{] ny
Vee = bOV,C, - 80pf 3, ¢ 257C 100 210 '
Vee " 10OV, €y = 60 pf T, 20°C an 100 L
Vet BOV,C, » 801, T, - 25°C 0o 1060 [
Ve~ 100V, € - 80 pf Y, 25°C 40 0 "
Ve * 80V, € - b0 pf 150 "
Voo 100V,C - 801 0 »
Ve B0V, - B0pf, T4 = 257C 20 3t Muy
Vee " 10OV.C =8OR T, = 2V'C L0 80 ) MHy
SAC, Ve * 45V Vee- 48
C Voo~ 478
L4C, Vgo+ ATV T B 1 os v
240 Ve ATV
B4 Voo = 88V 1« - 300 0A 24 \%
YL Ve = 475V, In e - MOpA
S4C, Voot 450V, 1y, 360 A 0¢ v
78C. Vee + 45V, Iy = D pA
Chernctermtios Data Short)
Vee* 50V, Vo, OV » -1.28 ma
Ta® 25°C. Vouy = OV
Vee® 10V, V000" OV -8.0 ma
Ta*25°C. V0 = OV
Ve * S0V, V., » 50V 1.2 mA
Ta®25°C. Vo * Ve
Ve = 10V, Vo, » 10V €0 ma
Va® 25C. Vguy * Vee

Hee £, These devices should not bt connected under PoOwer on conditions

R




switching iime waveforms

CMOS 1o CMOS

- (2% 14

DAfA

Data

0wa

. ac test circuit

INPUT ——— UATA

INPUT ———1 CLUCK

.

typical applications

Ripple Covatar {Divide hy 2"

cLocK Q Lo [}

[41:14 § 0 —

I—mu ] [—oAu [} o 2 I—uuA 8 b

Shift Reyister

VLDVLW'lN/VLOVSWW

DATA a DATA [] OATA

l—nocx [} I—uou GI cLacx
-

74C Compatibility

) 4

Guarantved Noive Margin 23 4
- Function of Vee

"Wy
CUARANTELD OUTPU! "1 LEVEL 11y
Vour {11 W INPUTS - ¥, ()
- ws
“
=
=
>
= aes
Y g0y CUARANILLO OUTPUT @ LEVEL
=4 Vous (3 w INPUTS v 111
- (29 T "~
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i Mational
Semicon:iuctor

MM54C160/MM74C160 Decada Counters wuth

Asynchronous Clear

MM54C161/MM74C161 Binary Counter with

Asynchronous Clear

MM54C162/MM74C162 Decade Counter with

Synchronous Clear

MM54C163/MM74C153 Binary Counter with

Synchronous Clear

general dascr‘lption

These {swynchronous presettable up) counters are
monolithic complementary MOS  {CMOS) inte-
grated circuits constructed with N and P channel
enhancement modn transistors, They feature an
internal carry lookshead for fast counting schames
and for cascading packages without additional
gating.

A low level at the load input disabls counting und
causes the outputy o agize with the data input
alter the next positive clock edge, The clear func-
tion for the C162 and C163 is synchronuus and a
low level at the clear input sets all four outputs
low after the next positive clock edge. The clear
function for tha C160 and C161 is asynchronous
and 3 low leval at the clear input sets ol four
outputs low regardiess of the state of the clock.

Counting is enabled when both count enable in-
puts are high, Input T is fed forward to also enable
the carry out. The carry output is a positive pulse
with 3 duration approximately equal 1o the posi-
tive portion of Qp and can be used fo enahle suc-
cessiva cascaded stages, Logic transitions at the en.
able P or T inputs can occur when the clock is high
or low,
features
® High noise margin
8 High noise immunity
8 Tenth power TTL
compatibte
® Wide supply voltage range 3V o 15V
@ Internal look ahead for fast counting scemes
8 Carry output for N-bit cascading
L]
[ ]

1V gugranteed
0.45 Vee typ
drives 2 LPTTL loads

Load contro! line
Synchronously programmable

connection diagram U
YT L - Yoo
848 =q ] " —‘...'
-, —f 1 o
Wyt e up=&
L (] =
- s vho
an ey sl
—_ . . - — T T ] e af—izae— -z —
logic waveforms R
€160, --- C162 Decade Counters C161, .- €163 Binascy Counters
[0 B ¢ waS f
e LS weT LT
L pm W L% anman §
-~ I -
~J Lo ~—
~ ' ~J
w—____ -,
toeme -__r—_t___ reanis '_—r'——L_
e UL e v _SU_NuNnuiuunLne
L3 S ey WSy Y e BN Lol OUNE puuy NN pus SN BV pmnemnesen
L3 S ey SRS p Ly SRS sy SR st
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i e

absolute maximum ratings

Votepe Ay ey P [Howe 1) <0V e Ve 0ay Hevirun, v, ¢ Vartege 16y
Oim crtinng Tormproature aronagirn R -5 Chanane oot e Duseparteon LOGw

LER LS i 2 B T X TR TN Qi satone, Vo, Rage AV Ly
fraay Tergetatan bt Canetsp ¢ tead Tongu oz o (Snier vy Wit ) anC

electrical characteristics -

Nan/Mas fimirs apply across tempeagune tange unlesy otherwist speeified.

PARAMLTER CONDI'HONS MIN TVP MAX UNITS
CMOS 10 CIA0S -
Logica! “17 Inpan Voltage Vit Veer 5V 3.0 \4
Vee* 10V 8.0 v
Legical “0* Inpuy Voltept Vi Vee* 5V 1.5 v
o Vee* 10V - 2.0 v
Logical 1" Outpi Voltsge Vourin Vee® LV, 1,0 - 100A s v
Vee® 10V, 1o <1000 - . ro v
Logical 0" Output Voltagr Vo yq40) Vee " 5V, - 110pA 0.b v
Vee * 10V, i+ 410pA 1.0 v
Logea! “1° tnput Cunent Liveny Ve * 16V, V,,, = 15V hag 1 — - 0004 1.0 oA
Logico! 0" tuput Current Linvios Vee* 19V, V5 ~ oV ' -10 -0 0Oh. A
Supply Corren lee Vee® 15V 0.0% Kl pA
fnput Capacitance Any inpunt b pf
Pitsprogation Delay Time from Cloch, to Vee " 5V, € - L0pt 7 At H'C 250 400 ny
O 100 01 1,44 Vee* 10V, C, « blpt,T,+ 2867C 100 160 ny
Fropagation Detay Time from Clock 10 Vee* BV, C, » 0pf, 1 At 20C 2490 &40 n
Corty OUL 1,00, 01 1,4, Vec* 10V, C, » 5007, 1, » 21°C 120 190 m
Propugntion Delay Time from T Enable Vee* bV, Cy = b0pf T, 25°C 180 290 (53
10 Cotry Out 10 01 1,4, _ Vee* 10V.C, » 50pF, 1, + 98°C 70 120 ™
Piopagatlon Time tiom Cleas 10 O Yo | Vee* LV, € Lopt 1, - 25°C 190 300 ny
(€160 and C161 only} Ve 10V, €, = BDpl, 1, » 28°C B0 150 n
Time Priot 10 Cloct that Dats or Loag Vee* 5V, €, ~40pl 7, 25"C 120 n
Must be Present 1g, 4 ur Vee * 10V, C, « b0pF, Tar 20°C 30 ny
T Prior 10 Cinck that Enabie P o T Vee " BV, Gy v 50pF, 9 At ?5'C 170 280 ns
Must 1 Present tgpq o Vec* 10V, €, » 505, T, « 207C 70 120 ns
Tsme Prios to Clock that Citar Must Vec* bV, € - bopl 1, 25°C 120 100 n
be Present 1,040 1162, 163 only) Vee * 10V, C, - 80pr, Ta 20C L0 80 ng
Minimum Cloek Pulses Width Vec* BV, € - s0pl T, s1°C ho 170 nt
vy 01 14, Vee® 1OV, C, < S0pf 1, ¢ 28°C kiA 70 ns
Marimun, Clock Ruse o1 Falt Time Vee * bV, C, = 50nf Y, 1°C 113 13}
Vee* 10V, € v 505 1, « 28°C Lo Im
Mavimum Clock Frequency Vee* 5V, CL* 50pF, T+ 26"C 2.0 30 MMy
Vee * 10V.C, » 50pF 7, ¢ 25°C 5.5 8y MH»
CROSLPITL INTERTACE
Logical 1" tnput Vohepe 54C Vee' 4.4V Vee-1b v
74C Vees 475V Vee-1b v ,
Logical “0” tnput Voltage b4C Vee " 4.5V ve v
74C Vees 478V 0.8 v
Logical 1" Outpun Voltage 54C Vee * 4.5V, lor ~360,A 74 v
74C Ve 475V, 1,0 =300uA 24 v
Loyecsl "0 Ouiput Voluage 54C Vee * 4.5V, lo * «300A 04 \Y
74cC Vec = 476V, 1, « 436044 0a v
OUTPUT DRIVE (Sec 54CN4C F amily Thirsctrsistics Dots Sheetl ™
Output Sourer Curreny leounce Vee* bV, Vo = 0V, - 17 J mA
Vous * OV, 7.+ 25°C
Output Source Curens l_.m_,,“ Vee* 10V, Vit OV, RO mA
Vour » OV, T, « 2:%C
Output s Current Tean Vec* 5V, Vi, ..+ by 174 nA
Vour * Vee T, " 20 C
Output Sink Curreny Vourn - Vee " 10V, vV, 0 10V, (1] mA

Vouy * Ve T,  25°C

Note 1 Thit deviee shou'g net b connecreg Auring power on trnd tiong

!
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logic diagrams

({111}

HMTACI60, MMZAC162; Clesr s Synchronous for the MM74C 102
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MM54C161/MM74C1614, MM54C162/MM74C162, MM54C163/MM74C163

MM54C160/MM74C160

switching

casceding

time weveforms
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advarce infcrmation

Mational -
Semiconducter -
MM54C240/MM74C240 Inverting Outouls
MM54C244/MM74C244 Non-inverting Outputs
Octal Buifers and Line Drivers with TRI- -STATE® Oulputs

featuros

general description

These octal buffers’and line drivers are monolithic com- s Wide supply voltage range — 3V 1o 15V
plementary MOS {CMOS) integrated circuits with TRI- -
STATE® outputs. These outputs have been spacidily
designed to drive highly capacitive loads such as bug-
oriented systems. These devices have a fan-out of 6 tow .
power Schottky loads. A high logic level on the output
disable control input G makas the outputs go into the
high impedance state,

Hish nois# immunity — 0.45Vee typ
» Low power consumption
Hish capacitive load
-= TRI-STATE? outputs

® Input protection

® TTL compatibility

® 20 pin dual-in line package

.

{10° virw)

conneclion diagrams
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