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Abstract

The Project present about converting analog signal to digital signal by switched-
create control circuit by clock signal. The scheme is based on charge pump and discharge
use as capacitor conservative of charge. Analog to Digital converter using successive-
approximation with possitive and negative algorithm is proposed. The circuit component
compose of create voltage reference , compare signal , compile have conditions , signal control

and charge combination circuit. To experiment with Pspice program simulation.
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A e NN n000ooni oo, o
T T T G T T U

Snart Probe on CHi TRIGGER on CH1i \
Not Connecte

CURSORS on CH1 oy 2.33V 0C

—'— 14bns : CH1 MEASUREMENTS

---  4b64ms pkpk 5.86Y

at  -318Bms freqfil 50 ,00Hz

178t 3.15Hz cycl 24.5

11 521 wamsianenninauguaindveiesdaneituuumaniinfuvulash

feyayos CH1 Aodayaas clock uag CH2, CH3, CH4 fadayaial Q1, Q2 uaz Q3 Amdiau



56

11-Jan-92 3 LeCroy
12:43:48 Auto LS140
CH1 11 san,12:42:87
CH1 3 ac, BULIFG[I
20U ’—l 1 _'l vueCenter -47 .4U
E00us - teCenter 2 .,49ms
..kﬁL.... Lﬁk;x.... e CH2 11 Jan,12:42:57
CH1 Y 3 = AC, BUWL:Full
CH2 i yeCenter -32nV
1u [¥ —1 '1 téCenter 2 .4S9ns
500us Elé?: Blu1LJ?nI,l12:42:5?
r 20
S I Ll \{—L« .,.E.D:gggenger 12 ou
& L LERL" AL A 2o L .l L g T | Vo=t T Gl TV T =T ¥ .
CHS “‘j ) Lot 1 J r enter ns
1
E00us =
3
CH3
¥
Snart zrgbenogteﬂt TRIGGER on CHi
No onne
4+ -19.5¥ OC

U 5.22 yaasdyanad e dyanan)syananaasdyanainnmsudauds

Tnefi Vin=1v 1@deanel Output = “0100 1011”7 130 1.4648 V
eYey

11-Jan-92 =l LeCroy
13:20:53 Auto LS140
CH1 gl(‘:ll 11 Jan,13:20:21
_— ‘Fu
Jo0u j '“l 'l UeCenter -47 .4V
500us 1 teCenter 2 .4Sms
. ANES) Lh\m_h_ -L-'\;‘CHZH Jan,13:20:21

CH 1o === e, AC, BUL:Full
cHz 1 U@Center -320mV
1y ™ - } ﬂ Ft@Center 2 .49nms
500us = T CH3 11 yan,13:20:21

CHZp— rJ \ ,_J_‘ _| \ AC, BUL:Fuil

o ot b L b b Y [ uedenter 13 .0u
CH3 T T i }:_ulu =TT T 'IIY‘I”” T Tt T+ 1 1}:‘_1)1 tecent’e’. 2.49!’19
EY
500us —
[
|l Ui | U
Snarh Probe on CHi TRIGGER on CH1
ot Connected

4+ -195vmC

Ui 523 e sdeynnadeds Fygnendssananasfganafiihinisulawds

Toefl Vin=2v lAdeysas Output=“0110 1110” %30 2.1484 V
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11-Jan-92 SNtgzal LeCroy
13:00:24 Auto LS140

CHI 11 Jan,12:89:32

CH1 [ o AC, BUL:Full
ZoU ”1 1 1 Uelenter —-47 .4V
500us : t@Center 2 .49ms
ek T B Lol | CH2 11 san,12:89:32
GH1 P— [ . _ | AC, BUL:Full
CH2 UeCenter -320mV
1y # fw r‘ (1 Wt@Center 2 .49ms
500us = CHs . .
cHzh -“j F— i1 Jan,12:59:32
J FW.J"’" 1 4 rJ (1~ ac, BuLIFuli
ot e ot b UBCenter 13,0V
ws =7 T 1T ™7 T T T LA LML AL LI St B | T T1 =TT Ll S 9 } tECent.eP 2 .49"5
5U -
500us
i

CH3—1... [T ..1.5.... e e 1 I r...
L [}

Smart Probe on CHi TRIGGER on CHi

Not Connected ¥ -19s5y0C

51 5.24 vaasdyanesdreds Fygnenlsmananauasdyanaiiiiniamlaudy

Taerdt vin=3v 1ddeyans: Output=“1001 11117 %38 3.1054 V

11-Jan~82 Recalibration Suggested (SYSTEM CONFIG Menu)
13:03:32

CH1 11 Jan ,13:02:49

] AC, BUL:Full
gga r] “1 ”1 UeCenter -47 .4V
500us H teCenter 2 .49ms
. B N O e .LnL | CH2 11 san,13:02:48
b 9 aC, BUL:Full
CH2 ©H! veCenter -320mY
2y D i tecCenter 2 .49ms
500us CH3 11 yan.13:02:49
cH2M r’rﬁhﬁ““ o w0 AaC, BUL:Fuil
1L T T L T T uedenter 13 .00
me LI LI B} ":Jﬁ ¥ LI B it ) I T L e | 2t B ) Lo 3 T T T L e O B t@Center 2 _49"5
0 r
E00us
\_AAJ h UJ
[ IaaN [
Smart Probe on CH1 TRIGGER on CHi
Not Connected

¥ -13.5y DC

511 5.25 namadaynnadiads Fyananlszananaunsdyanaimhnsmlaudn

Taefi Vin=4v 1Adeyanas Output=“1100 10117 W38 3.9648 V
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11-Jan-92 mnaaay LeCroy
13:06:44 Auto LS140
1 CH1 11 Jan.13:06: 11
AcC , L
E'(','U c“i—l '_l ”‘l Uelenter -47 .4V
500us t@Center 2 .49ms
LLL\CHZ 11 4 L13:06: 11
N _\"‘X—u_ AC , BUL:??LII
CHZ URCenter -320mV
2u N kt@Center 2 .49ms
500us CH3 11 Jan,13:06:11
ndiia it 1| ac. BUL:FUI I
At e e L L veenter 13 0u
T Tt Tir 1 TirrT { N go ak ; T T T LA L) LI B T t@center\ 2 '1‘9”5
EIJ3 {,1 I rJ
S00ws J‘ »’V_Jr I J
CH2 L
15 I Y B
Ul | gl U
Smart Probe on CHi TRIGGER on CHi
Not Connected

_ 4 -19.5v0C

d' [ Y A v L) d' ° ¥
31 5.26 namsdyI01909 Fyanalsziananazdyanaiimsulawa

Taeft Vin=5v dduana Output= <1110 1110” %30 4.6484 V

3
L]

il

a
7

527 29IRUHATYRNAINRNIAILNNYBIBANDIBUUVVLIN
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51 5.28 2sesiufiadeyam19B1ve98anNBIBULVILIN

o a4 S ma
51 529 29silszanananvuiitenlvvesdane3BunuLLIN
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SAADC
((STRTRTRCRY
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KK

510 531 29e5uasdyanavesdanedtunuuuandiumin
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c_ SGS-THOMSON
Y7 [ ICROELECTRONICS HCC/HCF4066B

QUAD BILATERAL SWITCH FOR TRANSMISSION
OR MULTIPLEXING OF ANALOG OR DIGITAL SIGNALS

a 15V DIGITAL OR + 7.5V PEAK-TO-PEAK
SWITCHING

= 80Q TYPICAL ON RESISTANCE FOR 15V
OPERATION

x SWITCH ON RESISTANCE MATCHED TO
WITHIN 5Q OVER 15V SIGNALANPUT
RANGE

F

» ON RESISTANCE FLAT OVER FULL PEAK- (Plastic Packagg)  (Ceramic Frit Seal Package)
TO-PEAK SIGNAL RANGE
» HIGH ON/OFF OUTPUT-VOLTAGE RATIO :
65dB TYP. @ fis = 10kHz, RL = 10kQ
= HIGH DEGREE OF LINEARITY : < 0.5% DIS- ‘
TORTIONTYP. @ fis = 1kHz, Vis =5 Vp-p, M1 c1
Vbb— Vss = 10V, RL = 10kQ (Micro Package)  (Plastic Chip Carrier)
= EXTREMELY LOW OFF SWITCH LEAKAGE ORDER'CODES :
RESULTING IN VERY LOW OFFSET CUR- HCC40663F HCF40668M1
RENT AND HIGH EFFECTIVE OFF RESIST- HCF4066BEY HCF4066BC1
ANCE ; 10pATYP. @ Vop — Vss = 10V,
Ta=25°C
n EXTREMELY HIGH CONTROL INPUT IMPED-
ANCE (comrol circut isolated from signal cir- PIN CONNECTIONS

cuit) : 10"2Q TYP.

u LOW CROSSTALK BETWEEN SWITCHES: —
50dB TYP. @ fis = 0.9MHz, Ry = 1kQ

x MATCHED CONTROL-INPUT TO SIGNAL-
OUTPUT CAPACITANCE : REDUCES OQUT-

PUT SIGNAL TRANSIENTS =

« FREQUENCY RESPONSE, SWITCH ON = o DJ W1 uv
g%Mgszétém CURRENT SPECIFIED TO 20V 5"‘“! Al k )

= QUI RREN A ,
FOR HCC DEVICE Ll i | LA

= 5V, 10V, AND 15V PARAMETRIC RATINGS — W 12 CoNTROL

= INPUT CURRENT OF 100nA AT 18V AND 25°C w{” D i 5
FOR HCC DEVICE a ‘

= 100% TESTED FOR QUIESGENT CURRENT ot ‘E_| ] o o]

« MEETS ALL REQUIREMENTS OF JEDEC TEN- S ¥ | L_fjo orm ] ©
TATIVE STANDARD N° 13A, "STANDARD 8
SPEGIFICATIONS FOR DESCRIPTION OF 8" — | -
SERIES CMOS DEVICES” < I [ g lm

SW

DESCRIPTION sl < 4 ot

The HCC4066B (extended temperature range) and

HCF4066B (intemediate temperature range) are -0

monolithic integrated circuits, available in 14-lead
dual in-fne plastic or ceramic package and plas-
tic micropackage. The HCC/HCF4066B is a quad
bilateral switch intended for the transmission or
multiplexing of analog or digital signals. It is pin-for-

June 1989 111



HCC/HCF4066B

pin compatible with HCC/HCF4016B, butexhibis a
much lower ON resistance. in addition, the ON re-
sistance is relatively constant over the full input-sig-
nal range. The HCC/HCF4066B consists of four
independent bilateral switches. A single control sig-
nal is required per switch. Both the p and the n de-
vice in a given switch are biased ON or OFF
simultaneously by the controf signal. As shown in
schematic diagram, the well of the n-channel device
on each switch is either tied to the input when the
switch is ON orto Vss when the switch is OFF. This

SCHEMATIC DIAGRAM

configuration eliminates the variation of the switch-
transistor threshold voltage with input signal, and
thus keeps the ON resistance low over the full oper-
ating-signal range. The advantages over single-
channd switches include peak input signal voltage
swings equal to the full supply voltage, and more
constant ON impedance over the input-signal
range. For sample-and-hold applications, however,
the HCC/HCF4016B is recommended.

1 OF 4 IDENTICAL SWITCHES AND ITS ASSOCIATED CONTROL CIRCUITRY..

CONTROL S5WITCH

NORMAL OPERATIDN
CONTROL -LINE BIASING:

SWITCH ON-¥c “1" aVpp
SWITCH OFF-Vp "0"=Vgg

Qv

i

E

-~

7> X7

Vgs< V; <

-5

AR
?Tﬁu

vco_DM

S

I_OVO

SIGNAL -LEVEL RANGE:

' 52289
V55

ALL INPUTS ARE PROTECTED BY
COS/MOS FROTECTION NETWORK

Voo

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vpp* | Supply Voltage :HCC Types - 05t0+20 v
HCF Types ~0.5t0 +18 Vv
Vi Input Voltage . —05to Vpp + 0.5 v
I DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mw
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 - mW
Top Operating Temperature : HCC Types -~ 55to+ 125 °C
HCF Types -40to+ 85 °C
Tsg | Storage Temperature - 65 to + 150 °C

Stresses above those listed under "Absolute Maximum Ratings’ may cause pemnanent damage to the device. This is a stress
rating only and functional operation of the davice at these or any other conditions above those indicated in the operationa!l sections
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability.

* All voltage values are referred to Vss pin voltage.

211
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HCC/HCF4066B

RECOMMENDED OPERATING CONDITIONS

* Thigh = + 125°C for HCC device : + 85°C for HCF device.

The Noise Margin for both "1" and "0"level is :

Symbol Parameter Value Unit
Voo | Supply Voltage :HCC Types 3t018 A
HCF Types 3tc 15 \'4
V) Input Voltage 0 to Vpp \
Top Operating Temperature : HCC Types -~ 55to0+ 125 °C
HCF Types -40to+ 85 “«C
ELECTRICAL CHARACTERISTICS
(Tamo = 25°C, typical temperature coefficient for all Vg values is 0,3%/°C)
Test Conditions Value
Symbol Parameter Vi | Voo Tiow' 28°C Thign' Unit
M | v | Min. [ Max. | Min. | Typ. | Max. | Min. | Max.
I Quiescent 8/5( 5 0.25 0.01 (025 7.5
Device
Current (all |HCC 010 | 10 05 0.01] 05 15
switches | Types 0115 15 1 0.01| 1 30
ON or all
ewitches 0/20 | 20 5 002 5 150 | wA
OFF) 0/5| 5 1 001 ]| 1 75
HCF
Types 0/10 | 10 2 001 2 15
0/151{ 15 4 0.01 4 30
SIGNAL INPUTS (V;5) and Outputs (Vo)
Ron | On nee | Yo =V 5 800 470 | 1050 1300
Resistance | Types | R 10KD Retum 744 310 180 | 400 550
to ‘pn=_Y¥ss
2 15 200 125 | 240 320 Q
nep | Vis=VestoVon | 5 850 470 | 1050 1200
Types 10- 330 180 | 400 500
15 210 125 |-240 300
AON | Resistance R, 10kQ, Ve = Vpp| 5 15
between any 2
Switches, ARon 10 {8 Q
15 5
TDH | Total Harmonic | Vg = Vpg =5V,
Distorsion Vss = -5V,
Vis (p-p) = 5V 0.4 %
(sine wave centered in 0V) :
R, = 10kQ,
fis = 1kHz sine wave
- 3 dB Cutoff Ve = Vpp = 5V,
Frequency (switth | Vgg = ~ 5V,
on) Vis (p-p) = 5V
(sine wave centured on 40 MHz
ov)
R = 1kQ
* Tiow = — 55°C for HCC device ; ~ 40°C for HCF devics.

1V min. with Vpp = 5V, 2V min. with Voo = 10V, 2.5V min, with Vpo = 15V.

31




HCC/HCF4066B

ELECTRICAL CHARACTERISTICS (contnued)

Test Conditions Value
Symbol Parameter Voo Tiow" 25°C Thigh' Unit
M | Min. | Max. | Min. Typ. | Max. | Min. [Max.
- 50 dB VC=VSS=-5V-
Feedthrough Vi {p-p) = 8V
Frequency(switch |(sine wave centured on 1 MHz
off) ov)
R = 1kQ
- 50 dB Crosstalk |V¢ {A) = Vpp = + 5V
Frequency Ve (B) = Vgg = - 5V
V, {(A) = 5Vp-p, 8 MHz
50Q source
R = 1kQ
tog Pr.opag'fation Delay |R_ i 200kQ _ 5 20 | 40
(signal input to Ve = Vpp. Vgg = GND,
signal output) C_ = 80pF, V= 10V
{square wave centured on 10 10 | 20 ns
5V)
t t = 20ns 15 7 | 15
Cis Input Capacitance [Vpp = + 5V 8
Vc = VSS = .. 5V
Cos | Output pF
Capacitance 8
Cios Feedthrough 0.5
InpuaiOutput Ve = 0V
teskage |CC v =18V v, 18 +0.1 +107%| £ 0.1 £1
Current Types =0V LA
Switch OFF Vig = 0V ; Ve
=18V
Ve = ov
HCF v =15V v, 15 +0.3 +10%|+ 0.3 1
Types | _ oV
Vis = 0V | Vs
=18V
CONTROL (V)
Vie | Control InputLow |li| < 10pA 5 1 1 1
Voltage . Xﬁ; Vss: Vos = Voo| 1g Py 2 2 v
Vis = Voo, Vos = Vss| 18 . 2 2
Ve | Control Input High 5 3.5 35 35
15 | 11 11 11
IIH IIL Input HCC Vi < Vpp -5
Leakage |Types |Vap — Vss = 18V 18 t 0.1 1071 0.1 1 "
Current =
HCF |Vop = Vss = 15V 44 +0.3 +1075(+ 0.3 £1
Types VCC L VDD - VSS

* Tiow = ~ 55°C for HCC device . — 40°C for HCF device.
* Thigh = + 125°C for HCC device : + 85°C for HCF device.
The Neise Margin for both “1* and "0" lavel is : 1V min. with Voo = 5V, 2V min. with Voo = 10V, 2.5V min. with Voo = 15V,

. Ay7 355 THomsaN



HCC/HCF40668

ELECTRICAL CHARACTERISTICS (continued)

Test Conditions Value
Symbol Parameter Vop Tiow 25°C THigh" Unit
M Min. | Max. | Min. | Typ. | Max. | Min. [Max.
Crosstatk (contol  [V¢ = 10V (sq. wave)
input to signal tn = 20ns 10 50 mV
output) R = 10k
Turn-on V|N = VDD 5 35 70
Propagation Delay |t, t; = 20ns 10 20 40 ns
C_ = 50pF
R =1kQ 15 15 30
Control Input Vis = Vpb,Vss = GND
Repetition Rate R =1kQ to gnd 5 6
C, = 50pF
Ve = 10V (square MHz
wave centured on 10 9
5V)
t, i = 20ns
Vos = 112V, @ 1kHz & 95
G Input Capacitance |Any Input 5 7.5 pF

* Tiow = — 55°C for HCC device : — 40°C for HCF device.

* Thigh = + 125°C for HCC device : + 85°C for HCF device.

The Noise Margin for both "1" and "0" level s :

TYPICAL APPLICATIONS
BIDIRECTIONAL SIGNAL TRANSMISSION VIA DIGITAL CONTROL LOGIC

1V min. with Voo = 5V, 2V min. with Voo = 10V, 2.5V min. with Voo = 15V.

ANALOG INPUTS (£5V)

VDD=05V

_—Ij]
N -5v 0 0
Vpp= 5V Q ? [—'
HCC-HCF
ov 40668
) 4 SW
M. | A
SW
—{Hee-HeF B
INPUT 40548 | | SWg
SWD
DIGITAL
CONTROL :
INPUTS & 4 & l

Vgg=0V Veg =—5V

-5Y

ANALOG OUTPUTS(25V)

S-2133

Vss=

5M1




HCC/HCF4066B

TYPICAL APPLICATIONS (continued)
4-CHANNEL PAM MULTIPLEX SYSTEM DIAGRAM.

K"

NAUTS
Pot CHANNEL 1
o CHAINEL 2
o CHAMNEL 3
o -CHANNEL &

PACKABE COUNT

SARL

TPF CHANMEL
1 HCCIHOFAQLN .
2~RCCIHCF40M8 0
2 Mgnﬁﬂﬂl&\
3-HCCI HCFAOMER
&
2 CHANNEL &
ooty i | [ma '
1 3-2r
& L7 5GS-THOMSON
N/ § NCROELECTRORCS




HCC/HCF4066B

CIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
at 0.51 0.020
B 1.39 1.65 0.055 0.065
b 0.5 0.020
b1 . 0.25 0.010
D 20 ‘ 0.787
E 8.5 0.335
e 2.54 0.100
e3 15.24 0.600
F 7.1 0.280
| 5.1 0.201
L 33 0.130
Z 127 2.54 0.050 0.100

POO1A
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HCC/HCF4066B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 20 0.787
B 7.0 0.276

D 3.3 0.130

E 0.38 0.015

e3 15.24 0600
F 2.29 279 0.090 0.110
G 0.4 0.55 0.016 0.022
H 1.17 1.52 0.046 0.060
L 0.22 0.31 0.c09 0.012
M 1.52 2.54 0.060 0.100
N 103 0.406
P 7.8 8.05 0.307 0.317
Q 5.08 0.200

P
P053C

811




HCC/HCF4066B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 1.75 0.068
al 0.1 0.2 0.003 0.007
a2 1.65 0.064
b 0.35 046 0.013 0.018
b1 0.19 0.25 6.007 0.010
C 0.5 0.019
c1 45° (typ.)
8.55 8.75 0.336 0.344
E 58 6.2 0.228 0.244
e 1.27 0.050
e3 762 0.300
F 3.8 4.0 0.149 0.157
G 4.6 5.3 0.181 0.208
L 0.5 1.27 0.019 0.050
M 0.68 0.026
s 8° (max.) :

bl

PO13G
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HCC/HCF4066B

DIM. mm inch
MiN. TYP. MAX. MIN. TYP. MAX.
A 9.78 10.03 0.385 0.395
B 8.89 9.04 0.350 0.356
D 4.2 457 0.165 0.180
di 254 0.100
a2 0.56 0.022
E 7.37 8.38 0.290 0.330
e 1.27 : 0.050
e3 5.08 0.200
P 0.38 0.015
s 0.101 0.004
M 1.27 0.050
M1 1.14 0.045

rl

PO27A
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HCC/HCF4066B

Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsability for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No
license is granted by implication or otherwise under any patent or patent fights of SGS-THOMSON Microelectranics. Specifications mentioned
in this publication are subject to changs without notice. This publication supersedss and replaces all information previously supplied.
SGS-THOMSON Microslectronicsproducts are notauthorized for use as critical componentsin life support devices or systems without express
written approval of SGS-THOMSON Microelectonics.

€ 1994 SGS-THOMSON Microelectronics - All Rights Reserved
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LF151

LF251 - LF351

WIDE BANDWIDTH
SINGLE J-FET OPERATIONAL AMPLIFIER

» INTERNALLY ADJUSTABLE INPUT OFFSET
VOLTAGE
=« LOW POWER CONSUMPTION
= WIDE COMMON-MODE (UP TO Vech) AND
DIFFERENTIAL VOLTAGE RANGE )
a LOW INPUT BIAS AND OFFSET CURRENT
« QUTPUT SHORT-CIRCUIT PROTECTION
a HIGH INPUT IMPEDANCE J-FET INPUT
STAGE N
= INTERNAL FREQUENCY COMPENSATION DIPS
n LATCH UP FREE OPERATION (Plastic Package) (Plastic Micropackage)
s HIGH SLEW RATE : 16V/ps (typ)
DESCRIPTION
These circuits are high speed J-FET inputsingle ORDER CODES
operationalamplifiers incorporating well matched, high Package
voltage J-FET and bipolar transistors in a monolithic Part Number Temperature
integrated circuit. N D
The devicesfeature high slew rates, low input bias and Skl 0°C, +70°C . .
offset currents, and low offset voltage temperature LF251 -40°C, +105°C . .
coefficient. LF151 —55°%C, +125°C . .
PIN CONNECTIONS (top view)
1 ] 8 1 - Offset Null 1
: 2 - Inverting input
3 - Non-inverting input
2 —— B j 7 4 -Veoo o
| 5 - Offset Null 2
+ 6 - Output
3 [ | |6 o-ouu
1 8 - N.C.
4 BE
—

October 1997
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LF151 - LF251 - LF351

SCHEMATIC DIAGRAM

Vex: + Elr

Non-twcRHE fA V
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Ol ¢ Nl iV Null

,
5
B
 —
f
]

INPUT OFFSET VOLTAGE NULL CIRCUITS

LF3s1

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage - (note 1) +18 \'4
Vi Input Voltage - (note 3) . +15 A"
Via Differential input Voltage - (note 2) +30 \'
Piot Power Dissipation 680 mw
Output Short-circuit Duration - {note 4) Infinite
Toper | Operating Free Air Temperature Range LF351 01070 °c
. LF251 —40 to 105
LF151 -55 10 125
Tag | Storage Temperature Range -85 to 150 °c

Notas: 1. All voltage values except differertial voltage, are with respect to the zero reference leve! (ground) of the supply voltages where the
zero referenca tevel is the midpoint between Vec' and Vee™
2. Differential voltages are at the nonrinverting input tenminalwith respea to the inverting input terminal
3. The magniude of the input voltage must never exceed the magritude of the supgly voltage or 15 volts, whichewer is less.
4. The output may be shorted to ground or to either supply. Temperature and for supply voltages mustbe {imited to ensure that the
dissipation rating is not exceeded. -

‘ﬂm



LF151 - LF251 - LF351

ELECTRICAL CHARACTERISTICS
Vee = 15V, Tamb = 25°C {unless otherwise specified)

LF151 - LF251 - LF351

Symbol Parameter Unit
Min. Typ. Max.
Vio Input Offset Voltage {Rs = 10kQ) mVv
Tamb = 25°C 3 10
Trin. £ Tamb S Tmax. 13
DV, | Input Offset Voltage Drift 10 nv/ec
lio Input Offset Current *
Temb = 25°C 5 100 pPA
Trin. € Tamb € Trex. 4 nA
o Input Bias Current *
Tamp = 25°C 20 200 pA
Toin. € Tamb € Trax 20 nA
Awvd Large Signal Voltage Gain (Ry = 2k, Vo = £10V) VimV
Tamb = 25°C 50 200
Temin. € Tamb € Trmax. 25
SVR Supply Voﬂagoe Rejection Ratio (Rs = 10k€2) dB
amb = 80 86
Tmin. < Tamb < Tmex 80
lcc Su Currem no load mA
p‘lgahr;b = 25° ( ) 14 34
Tmln < Tamb < Tmax, 3.4
Vicrn Input Common Mode Voltage Range +11 +11 25 v
CMR | Common Mode Rejection Ratio (Rs = 10kQ) dB
amb = 70 86
Toin. € Tmnb < Trax. 70
los OQutput Short-circuit Current mA
Tamb = 25°C 10 40 60
Terin. € Temb € Trax. 10 60
#Vore | Output Voltage Swing j \Y
Temb = 25°C R = 2kQ 10 12
Ry = 10kQ 12 135
" Tmin. € Tamb € Tmax. Ry = 2kQ 10
RL = 10k 12
SR Siew Rate Vius
M = 10V, Ry = 2kQ, CL = 100pF, Temb = 25°C, unity gain) 12 16 )
tr Rise Time us
(Vi = 20mV, Ry = 2k(, C= 100pF, Tamo = 25°C, unity gain) 0.1 _
Kov Overshoot o,
(Vi = 20mV, Ry = 2k€, CL = 100pF, Tamb = 25°C, unity gain) 10
GBP Gain Bandwidth Product MHz
{f = 100kHz, Tamb = 25°C, Vin = 10mV, R = 2k, CL = 100pF) 25 4
R Input Resistance 107 Q
THD | Total Harmonic Distortion {f = 1kHz, Ay = 20dB, RL = 2k, %
Ci = 100pF, Tamb = 25°C, Vo = 2Vep) 0.01
en Equivalent Input Noise Voltage (f = 1kHz, Rs = 1000) 15 ;’1,-‘_\'-/;
2m Phase Margin 45 Degrees

* The input bias cuments are jundion leakaga currents which approximately double for every 10°C increase in the junction temperature.

39
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LF151 - LF251 - LF351

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

b
2 30 -

5 Voo =215V Rp— 2k

o 2 [ Tamb — 425
gg 20 Swe Figure 2
3 Vee =210V

é% |5 fumfecab ot H

i O

&> Vo= 5V |

2 5 L)

3 . N
g 100 1K [OK 100X IM {OM

FREQUENCY (Ilz}

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

5 30 T T T =TT 71T
S Je | Tumb = 25 C Vee =+ 15V |
4 - - \ RL= 2k€2
Ea 20 \ See Figure 2
v L
Rl
ﬁl—f \ Tamb = -55 C

o
IS 10 3

5
Temp = 125 C I~ .~~ L

< 0 A4 L R & 310 b
= 0k 40k 100k 400k IM M IOM

FREQUENCY {l1z)

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS LOAD RESISTANCE

= R B I
£ 5g | Voo™ 15V
3 CswrgR ST
20
Eé 15 JV
T N /
oL /
DA 10 7
)
B LA
g
2 0
§ 0.102 04 071 2 4 7 10
> LOAD RESISTANCE (k)
49 _ ' SGS
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ICROELECTRORICS

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

5

[ 30

5 ” Ry~ 10kE2

c 25 ‘\:I — =15V Tumb = 25 C

G - .

x igure 2

2o LU T Bec Figur

E.E.T - Vee— 210V

E.E 15

g

< 4

§§ 10 VCC— 15V

= Ty

:<: 0 ‘-L

= 100 1K 10K 100K M 1oM
FREQUENCY (ilz)

MAXIMUM PEAK-TO-PEAK OUTPUT
VOLTAGE VERSUS FREE AIR TEMP.
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¢ 25 ;e e SRR Trtvw
X .
< 20
m,
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= See Figure 2
g 0 L PSR,
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LF151 - LF251 - LF351

INPUT BIAS CURRENT VERSUS
FREE AIR TEMPERATURE

N 100
g Ve =t15V =
!2 10
E il’li
5 1
2 |
|a 0.1
:
0.01

S0 -25 0 25 S0 75 100 125
TEMPERATURE ( C)

LARGE SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION AND PHASE
SHIFT VERSUS FREQUENCY

g T

25 100 k-

1—§ ~ N DII‘T[RE\’TIAL 130
= L PHASL SHUTT §

:?CZ: (oght seaks) ~ A\iPLlnf:aA;ﬂoﬂ

= 11

<< 10 90
ZE LR =20 ] N

5: C_ =100pF N

52 | FVee =H5V g 0
a Tamb=1125C

160 1K 10K (00K  IM  [OM
FREQUENCY (J1z)

SUPPLY CURRENT PER AMPLIFIER
VERSUS FREE AIR TEMPERATURE

2.0 . .

1.8 Vee= * 15V
1.6 = No signal {
1.4 — No load ]
1.2 e

1.0
0.8
0.6
0.4
0.2
0

SUPPLY CURRENT (mA)

75 50 25 0 25 50 75 100 125
TEMPERATURE ( C)

o7 %%

LARGE SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION VERSUS
FREE AIR TEMPERATURE

1000
,};; 460
<=z
2 T =
oz v
>9< in
- cv
=5 20
za 10 e Yoo STISV
= 4 E Vo= tioy
s C
e} 2 CR =2
= 1 !

75 500 25 0 25 300 75 100 125
TEMPERATURE ( C)

TOTAL POWER DISSIPATION VERSUS
FREE AIR TEMPERATURE

225t Voo H-1SV

200 + No signal
| No load

-5 -50 -25 0 25 50 75 (00 125
TEMPERATURE ( C)

TOTAL POWER DISSIPATION (mV)

SUPPLY CURRENT PER AMPLIFIER
VERSUS SUPPLY VOLTAGE

2.0
18t Tamb_ +15C
1.6 |k No signal
1.4 | No load
1.2
1.0
0.8
0.6
0.4
0.2
0

SUPPLY CURRENT (mA)

0 2 4 6 8 10 12 14 16
SUPPLY VOLTAGE (W)
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LF151 - LF251 - LF351

COMMON MODE REJECTION RATIO
VERSUS FREE AIR TEMPERATURE
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LF151 - LF251 - LF351

PARAMETER MEASUREMENT INFORMATION

Figure 1 : Voltage Follower

Figure 2 : Gain-of-10 Inverting Amplifier

AN
LF351 .. » Oe

+ //
- C=1 OOpF:— R, = 2KQ

(4]

1k Q

TYPICAL APPLICATION
(0.5Hz) SQUARE WAVE OSCILLATOR

HIGH Q NOTCH FILTER

£, =—L— = IkHz

T2xR(
C3
N ox O
. R3 Cl=C2=," = 100pF
1] i R1 —R2 — 2R3 - 1.5MR2
cr . C2
y 70
F <77 ni u@msmcrmlni :nc



LF151 - LF251 - LF351

PACKAGE MECHANICAL DATA

8 PINS - PLASTIC DIP

ol
i 3
-— * —
L ~
A} 4 bl
B | Bl
b - E
' I
&3 Z
F4
D
oM rm
] 5 1
1
1 q
R IS O |
Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 3.32 0.131
al 0.51 0.020
B 1.15 1.65 0.045 0.065
b 0.356 0.55 0.014 0.022
b1 0.204 0.304 0.008 0.012
D 10.92 0.430
E 7.95 9.75 0.313 0.384
e 2.54 0.100
el 7.62 0.300
e4 762 0.300 _
F 6.6 0260
i 5.08 0.200
L 3.18 3.81 0.125 0.150
Z 152 0.080
8/9 ‘_ $GS-
OF s Sl

PM-DIFB.EPS

DiF8.TBL



LF151 - LF251 - LF351

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC MICROPACKAGE (S0)

L
—
o ;ql <
)\ ] 1
EER = ,
bl el < = |=
el E
- D
N
0 0 [ 'nf \
8 §
19
1 q
tD_D_lT‘D'JJ 7
. Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.

A 1.75 0.069
al 0.1 0.25 0.004 0.010
a2 1.65 0.065
a3 0.65 0.85 0.026 0.033
b 0.35 0.48 0.014 0.019
b1 0.19 0.25 0.007 0.010
C 0.25 0.5 0.010 0.020
cl 45° (typ.) )
D 4.8 5.0 0.189 0.197
E 58 6.2 0.228 0.244
e 1.27 0.050
e3 3.81 0.150
F 3.8 4.0 0.150 0.157
L 0.4 127 0.016 0.050
M 0.6 0.024
S 8° (max.)

Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumas no responsi-

bility for the consequences of use of such information nor for any infringement of patents or other tights of third parties which
may ragult from its use. No license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON
Microelectronics. Specifications mentioned in this publicationare subject to change without notica. This publication supersedes
and replaces all information previously supplied. SGS-THOMSON Microelectronics products are not authorized for use as critica)

components in life support devices or systems without express written approval of $GS-THOMSON Microelectronics.

.Australia - Brazil - Canada - China - France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco

@ 1997 SGS-THOMSON Microelectronics — Printed in ltaly — All Rights Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES

The Netherlands - Singapore - 'Spain - Sweden - Switzarland - Taiwan - Thailand - United Kingdom - U.S.A.
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HCC/HCF4095B
HCC/HCF4096B

GATE J-K MASTER-SLAVE FLIP-FLOPS

a 16 MHz TOGGLE RATE (typ.) AT
Vpbp - Vss = 10V

s GATEDINPUTS

u QUIESCENT CURRENT SPECIFIED TO 20v
FORHCC DEVICE

= 5V, 10V AND 15V PARAMETRIC RATINGS

n INPUTCURRENTOF 100nA AT 18V AND 250C
FOR HCC DEVICE

a 100% TESTEDFOR QUIESCENT CURRENT

s MEETS ALL REQUIREMENTS OF JEDECTEN-
TATIVE STANDARD No 13 A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF B
SERIES CMOS DEVICES”

DESCRIPTION

The HCCA4095B/4096B (extended temperature
range) and HCF4095B/4096B (intermediate tem-
perature range) are monoithic integrated circuits,
available in 14 lead dual in-line plastic or ceramic
package arid plastic micropackage.

The HCC/HCF4095B and HCC/HCF4096B are J-K
Master-Slave Flip-Flops featuring separate AND
gating of multiple J and Kinputs. The gated J-Kinput

inputs is transferred to the Q and Q outputs on the
positive edge of the clock pulse. SET and RESET
inputs (active high) are provided for asynchronous
operation.

EY F
(Plastic Package) (Ceramic Package)

M1 Cc1
{Micro Package) {Chip Carrier)

ORDER CODES :

control transfer of information into the master sec- HCC40XXBF HCF40XXBM1
tion during clocked operation. Information on the J-K HCF40XXBEY HCF40XXBC1
PIN CONNECTIONS
40958 4096B
A U/

NC [ \ 14 ] VUD NC E 1 14] VDD

RESET [|2 1|l SeT RESET [|2 13{] SET

NP | F 12[] cLock i s 12{] cLock

d2 ]+ nfl Ki Jz [l il Ky

Js lIs w©f] K2 Js ﬂ-" wfl K2

Q [ o] K Q Qs afl Ks

Vss 7 sll Q Vss [I7 .81 Q

FCisrsa ’ e

September 1988
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HCC/HCF4095B HCC/HCF4096B

FUNCTIONAL DIAGRAMS

SET
|+
Jy S s 8
i J—-D—J ol o
J3 S
clock 12— o
Ky 1L, &
K K at+—a
K Lg—j} R
’F Voo =14
RESET Ves=
NC=1
sCosdBD

SET ]
13
J| 5_‘ S 8
L AD
S -
clock 2 lo
K, 11 .
K TU- 'Y ol Ml
= D o (P
T vere
RESET Ves -7
NC=1

LOGIC DIAGRAM

INPUT TO QUTPUR FOR TRANSMASSION OATE 1S :
=)}A BIOIRECTIONAL LOW IMPEDANCE WMEN CONTADL
INPUT | 1S LOWTAND CONTROL INPUT 2 15 *MiBM“

B} AN CFEN CHRCUI  WHES CONTROL INFUT 1
IS “IGN" AND CONTRCL PPUT I IS “LOW™

TRARSMISSIOR GATE
> W_E:,:,)M
12 =
axx =

& am

TRUTH TABLES
SYNCHRONOUS OPERATION (S=0 R=0)

ASYNCHRONOUS OPERATION (J and K
DON'T CARE)

Inputs Before Positive Outputs After Positive
Clock Transition Clock Transition S R Q l Q
J* K* a | a 0 0 No Change
0 0 No Change 0 1 1
Q 1 0 1 1 0 1 0]
1 0 1 4] 1 1 4]
1 1 Toggles 0 =Ves, 1=Voo
*For4098 J=J1eJ2¢J3, K=K1 K2 K3
*For4098 J=J1J24J3, K=K1+K2+K3
2113 ‘_ SGS-THOMSON
Y/ micromsoTRONCS



HCC/HCF4095B HCC/HCF4096B

ABSOLUTE MAXIMUM RATING

Symbol Parameter Value Unit
Vpb* | Supply Voltage: HCC Types -0.5 to +20 Vv
HCF Types -0.5t0 +18 \'
Vi Input Voltage -0.5to Vop + 0.5 V

Iy DBC Input Current (any one input) +10 mA

200 mwW

Ptot Total Power Dissipation (per package)
Dissipation per Qutput Transistor

fof Top = Full Package Temperature Range 100 mw

Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °C

-65 to +150 °C

Tsg Storage Temperature
Stresses sbove those isted under "Absduts Maximum Ratings” may cause permenert damage to the device. This is a stress ratingonly and funciional
operdion ofthe device a thess or any cther condtions above those indicated in the operational sedions of this specification is not implied. Exposure
to absolute maximum rating conditions for external pericds may affect device refiabiy.

* Ali voage vaues are refemed to Vss pinvdtage.

RECOMMENDED OPERATING CONDITIONS

Symbol ) Parameter Value Unit
Voo Supply Voltage: HCC Types 3t018 A
HCF Types 310 15 \;
Vi Input Voltage 0 to Vop Vv
Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °c

313




HCC/HCF4095B HCC/HCF4096B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vi Vo Ito} | Voo Teow * 25 °C TricH * Unit
M O [@A] V| Min | Max. | Min. | Typ. | Max. | Min. | Max.
I Quiescent 0/5 5 1 0.02 1 30
Current HCC |or10 10 2 002 2 60
Types g5 15 4 002] 4 120,
0/20 20 20 0.04 | 20 600
HoF  |LO/5 5 4 002 4 30
Types [0110 10 8 002]| 8 60
0/15 15 16 0.02] 16 120
Vou | Output High 0/5 <1| 5 | 4.95 4.95 4.95
Voltage 0/10 <1} 10 | 8.95 9.95 . 1995 \J
0/15 <14 15 [14.95 14.95 14.95
VoL Output Low 5/0 <1] 8 0.05 0.05 0.05
Voltage 10/0 <1| 10 0.05 0.05 go5| V
15/0 <1| 15 0.05 0.05 0.05
Vi | Input High 45 |<1] 5| 35 3.5 3.5
Voltage 9 <110} 7 7 7 A
135 |<1]15 ] 11 11 11
ViL Input Low 0.5 <1} 5§ 1.5 1.5 1.5
Voltage 1 <1] 10 3 3 3 \4
15 |<1l 15 4 4 4
lon | Output 05| 25 5 | -2 1.6 | 3.2 -1.15
Drive HCC | o/5) 48 5 |-0.64 -0.51] -1 -0.36
Current . |TypPes g0 9.5 10 | -1.6 1.3 | 26 0.9
6115| 135 15 | 4.2 34| 68 24 mA
05| 25 5 1153 -1.36| 3.2 1.4
HCF | 5] 46 5 |-052 -044] -1 -0.36
Types [oiq0] 9.5 10 | 1.3 11| 26 09
0/15| 135 15 | -3.6 -3.0 | 6.8 24
ior | Output 65| 04 5 | 064 0511 1 0.36
. HCC
Sink Types |0/10| 05 10| 16 13 | 26 0.8 )
Current 015| 15 15 | 4.2 34 | 6.8 24 mA
HeE |05 | 04 5 | 0.52 0441 1 0.36
Types [0F10[ 0.5 10| 13 11| 26 0.9
0M15| 15 15 | 36 30 | 6.8 24
s, %L | Input Leakage 0/18 18 40.1 10| +0.1 +1
Current 0H15 Any Input 15 10.3 #10%] 0.3 #1 bA
Ci Input Capacitance Any Input 5 7.5 pF

* TLow =-55°C forHHCC device: -40 °C for HCF device.
* TucH =+125 °C for HCC device: +85 °C for HCF devica.
The Ndise Margin for bath “1" and "0" level is: 1V min. with Voo = 5V, 2V min with Vop =10V, 25 Vmin. withVpo = 15V

= 3 Po7 Al



HCC/HCF4095B HCC/HCF4096B

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, RL = 200 KQ,
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns)

Symbol Parameter Test Conditions : Value Unit
Voo (V) Min. | Typ. | Max.
PLH Propagation Delay Time 5 250 500
tPHL 10 100 | 200 ns
15 75 150
teLn Propagation Delay Time 5 150 300
tPHL {Set or Reset) 10 75 150 ns
15 50 100
tTHL Transition Time 5 100 200
T 10 50 | 100 ns
15 40 80
feL Maximum Clock Input Frequency 5 3.5 7
10 8 16 MHz
15 12 24
tw Ciock Pulse Width 5 140 70
10 60 30 ns
15 40 20
tr tf Clock Input Rise or Fall Time 5 15
10 5 us
15 5
tw Set or Reset Pulse Width 5 200 | 100
10 100 50 ns
15 50 25
tsetup | Dala Setup Time 5 400 | 200
10 160 80 ns
15 100 50

Typical Output Low (sink) Currgant Characteristics Minimum Output low (sink) Cument Charac-

teristics
2358 02937
:‘:’r__ RREN 1 tor [T17T
Tamd= 29°C _ Vgs =15Y] | mA) Tambu IS‘C: i
) !
N ] A/ -E-_‘
» p ® 1 1 LA
y. 4 | * Tl UATTIST
. 4 . A ! *
A oy
? ’-” s —— ’1 -
. %
o n/4
oy .= 2 ] T
1 Jriad iy i
[ ] 2 4 B8 ] h ] 12 Uos(") 0 2 & a ] » | - ﬂsm
c—' $GS-THOMSO S3
N/ mme’g



HCC/HCF4095B HCC/HCF4096B

Typical Output High (source) Curmrent Charac-
teristics

G-1344

° 1]
Sou Vo + -8V
. GnA) -+ 1 .
10
AN
N
NSk
0 — \ ! T«—-—+1
i TN
-
Tamp=25°C 1 e o A
* [ 1] L1 1]
a L] 0 -Vgs (9

Typical Propagation Delay Time vs Load Capa-
citance

'FU’I CC33030
] | ] ]
(ns) Tams =25°C
Voo =5 m
o
200 1"
-t
10v
100
-L-—--"'-
15V
0 20 4 60 B0 ¢ (pF)

Typical Clock Frequency vs Supply Voltage
(Toggle Mode)

e T T
(MHz) |
. Tam #25°C
fr. ts=5ns
30 C. =50pF
20 o
W
Pa
10
0 5 10 15 V(W)

6/13

Minimum Output High (source) Cument Charac-
teristics

0 G-2298
..OHN L1t
T
m% s
s \C
N .
h ) 1 T
N [ -10Y
W0 - \g_.u._.
N -
To g 925°C  -15Y
5 [ A +-1. S i Ve
[ 11} LT
[ 5 © =Vps (V)

Typical Transition Time vs Load Capacitance

1“." GCE2850
. i1}
(n3) Ty =25°C
160
7 ]
120 Yoo =5
/
7
30 >
P ey |
40 I el 7|
=T | v
0 20 40 60 B0 C.(pF)
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HCC/HCF4095B HCC/HCF4096B

TYPICAL APPLICATIONS

T-type Flip-Flop D-type Flip-Flop
Vob Vgg Vs
[
‘u 0 Tta
3 3 o 3 S
:—T—] ao}l— ) J of—
| 5 | 2
HCCIHCF Ves HCCIHCF
rel nl, 40958 cgen 12 oy 40958
Yoo
>_!_.4 11
1 )x al— 5 ] al—
- R R
2 12
VSS 2224 vss $-2325%

Synchronous Binary Divide by Ten Counter

oA as oc
9 o '
S1DCR
INPUT
0
3 3 2,
) oft 4 J af® ‘DI
HLHCF HENCF - 1 wCLHCE
a U e B
s 3 {
10 10
[ -1 E] In B i K [
$-un
STATE QA Q3 Qe QD
0 0 0 0 0
BRI Il A i l & l 1 I a l 1 l € ' T I L[] l ] | " l| 1 1 0 0 0
TR
-JL“—IUUUUUUUU 2 0 1 0 0
- g er 3 1 1 0 0
w 1 1 4 0 0 1 0
« 5 1 0 1 0
J..__.l_ 6 Q 1 1 0
" -3 7 1 1 1 0
8 0 0 1} 1
9 1 0 0 1

NOTE: In all 40958 urits the Set and Reset are Connected to Vss

A7 e

7713




HCC/HCF4095B HCC/HCF4096B

WAVEFORMS

Propagation Delay, Transition and Setup Time

Clock Pulse Rise and Fall Time

Y J
—— N L]
TOCK WeLY f_ji:— \
0 TLOCK PULSE RISE AND FALL TIMES twee e 7
. it
) — W - —7Voo
J or K ey (13
e P E . cLocs :!“-
—{; e ., Y - —_— ) °
- oy — fw fun
G OR O we $-2233
T e ’
—t ——t 3-mun
TEST CIRCUITS
Quiescent Device Current Noise Immunity.
Voo
T Yoo
VYpp !
INPUTS
o INPUTS oUTPUTS
Vs e P
Ny ] . @
Q
i 31 7 T
-+ [
NOTE : ‘
TEST ANY COMBINATION l
OF INPUTS
V55 5-2079N
Yss
Se198211
input Leakage Curmrent.
V;fu
NPUTS
——]
Voo -]
—]
]
Yss -~
il
NOTE: MEASURE INPUTS

SEQUENTIALLY TO BOTH l .
Vop AND V55, CONNECT :
ALL UNUSED INFUTS TO Vss .
EITHER Vpp OR Yss

= A7 SRR




HCC/HCF4095B HCC/HCF4096B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.51 0.020
B 1.39 1.65 0.055 0.065
b 05 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
el 15.24 0.600
F 7.1 0.280
l 5.1 0.201
L 3.3 0.130
Z 1.27 2.54 0.050 0.100

POO1A

913




HCC/HCF4095B HCC/HCF4096B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 20 0.787
B 7.0 0.276
D 3.3 0.130
E 038 0.015
e3 15.24 0.600
F 2.29 279 0.090 0.110
G 0.4 0.55 0.016 0.022
H 117 ' 1.52 0.046 0.060
L 0.22 0.31 0.009 0.012
M 1.52 2.54 0.060 0.100
N 10.3 0.406
P 78 8.05 0.307 0.317
Q 5.08 0.200
‘ P
P053C
1013




HCC/HCF4095B HCC/HCF4096B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 1.75 0.068
al 0.1 0.2 0.003 0.007
a2 1.65 0.064
b 0.35 046 0.013 0.018
b1 0.19 0.25 0.007 0.010
Cc 0.5 0.019
c1 45° {typ.)
D 8.55 8.75 0.336 0.344
E 58 6.2 0.228 0.244
e 127 0.050
e3 7.62 0.300
F 3.8 4.0 0.149 0.157
G 4.6 5.3 0.181 0.208
L 0.5 1.27 0.019 0.050
M 0.68 0.026
s 8° (max.)
L wlle
X
a2
PO13G
| Ei g:s.m 11113



HCC/HCF4095B HCC/HCF4096B

DI mm inch

MIN. TYP. MAX. MIN. TYP. MAX.

A 8.78 10.03 0.385 0.395

8 8.89 8.04 0.350 0.356

D 4.2 4.57 0.165 0.180
d1 254 0.100
d2 0.56 0.022

E 7.37 8.38 0.290 0.330
e 1.27 0.050
e3 5.08 0.200
F 0.38 0.015

G 0.101 0.004
M 1.27 0.050
M1 1.14 0.045

|
—
PO27A

12113




HCC/HCF4095B HCC/HCF4096B

information fumished is believed to be accurate and refiable. However, SGS-THOMSON Microelectronics assumes no responsability for the
consequences of use of such infarmation nor for any infringementof patents or other rights of third pasties which may results from its usae. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentionad
in this publication are subject to change without natice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronicspraducts are notauthorized for use as critical componentsin life suppart devices or systems without express
written approval of SGS-THOMSON Microelectonics.

© 1994 SGS-THOMSON Microelsctronics - All Rights Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES
Australia - Brazil - France - Germany - Hong Kong - italy - Japan - Korea - Malaysia - Mala - Moroceo - The Netherdands -
Singapore - Spain - Sweden- Switzerland - Taiwan - Thaitand - United Kingdom - US.A
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MM74HC04
Hex Inverter

General Description

The MM74HCO4 inverters utilize advanced silicon-gate
CMOS technology to achieve operating speeds similar (o
LS-TTL gates with the low power consumption of standard
CMOS integrated circuits.

The MM74HCO4 is a triple buffered inverter. it has high
noise immunity and the abliity to drive 10 LS-TTL loads.
The 74HC logic family is functionally as well as pin-out
compatible with the standard 74LS logic family. All inputs

September 1983
Revised February 1999

are protected from damage due to stafic discharge by inter-
nal diode clamps to Ve and ground.

Features
H Typical propagation deiay: 8 ns
M Fan out of 10 LS-TTL loads

M Quiescent power consumption: 10 pW maximum at
room temperature

B Low input current: 1 pA maximum

Ordering Code:

Order Number (Package Number Package Description
MM74HCO4M M14A 14-Lead Small Outiine Integrated Circuit (SOIC), JEDEC MS-120, 0.150° Narrow
MM74HCO4S) M14D 14-Lead Smail Outline Package (SOP), EIAJ TYPE il, 5.5mm Wide
MM74HCO4MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
MM74HCO4N N14A 14-Lead Plastic Dual-In-Line Package (PDiP), JEDEC MS-001, 0.300" Wide

Devlices ako avalable in Tape and Reel. Specily by appending the suffix letter "X"to the ordefing code.

Connection Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP
vee a8 Ye as Y5 AL 3

Iu L: L: 1 l!o L

T

A1 he} A2 2 a3 hel GND

Logic Diagram

1 of 6 Inverters

Ao—Do————Do——Do-—o

5 1999 Fairchild Semiconductor Corporation '[)5005069.;11'[‘

www. (iirehildsermi com
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MM74HCO04

Absolute Maximum RatingsSmote 1)

{Note 2)

Supply Voltage (Vcc)
DC Input Voitage (V,y)
DC Output Voltage (Vouy)

Clamp Diode Current (Iik, 1ok)

-0.5to +7.0V
~1.51t0 Vg +1.8V
-0.5to VCC +0.5v

DC Output Current, per pin (gyT)
DC V¢ or GND Current, per pin {Icc)

Storage Temperature Range (Tgyg)

Power Dissipation (Pp)
(Note 3)
S.0. Package only
Lead Temperature (g18]
(Saldering 10 seconds)

20 mA
125 mA
+50 mA
—65°C to +150°C

600 mW
500 mw

260°C

DC Electrical Characteristics ote4)

Recommended Operating
Conditions

Supply Voltage (Vcc)
DC tnput or Qutput Voltage
Vine Vour)
Operating Temperature Range (T,) 40
Input Rise or Fall Times
(tn tg

Veg =20V

Veo= 45V
Veo=6.0V

Min

+85

1000
500
400

Units

°C

ns
ns
ns

Note 1: Absolte Maximum Rstings are those values beyond which dam-
age tothe device may occur.

Note 2: Unless

12 mWFC from 65°C 1o 85°C.

o ges are
Note ¥ Power Dissipation tempersture derating — plastic "N

to ground.
" package: —

s : Ta-25"C ITA_ —40 to 85°C [ Ta—-55t0 125°C
ymbol Parameter Conditions Vee Units
. Typ Gueranieed Limits
Vin Minimum HIGH Level 2.0v 1.5 1.5 1.5 v
input Voltage 4.5v 3.18 3.1§ 3.18 v
§.0V 42 42 42 v
Vi Maximum LOW Leval 20V 05 0.5 05 v
Input Voliage 4.5V 1.35 1.3§5 1.35 v
6.0V 1.8 1.8 1.8 v
Vou Minimum HIGH Leve! Vin - ViL
Output Voltage llour €20 pA 20v 20 1.9 1.9 1.8 v
4.5v 4.5 4A 44 4.4 v
8.0v 6.0 589 £8 5.9 v
Vin- Vi
lloud < 4.0 mA 4.5V 42 3.98 384 37 v
Hourl €52 mA 8.0V 5.7 5.48 534 5.2 v
Vo Meximum LOW Laval | Viy — Vin
Output Voltage Jlout) < 26 8A 2.0v 0 0.1 0.1 0.1 v
4.5v [¢] 0.1 Q.1 0.1 v
6.0v 0 041 0.1 0.1 v
Vin = Vin
llour] € 4.0mA 4.5v 02 026 033 0.4 v
Itour] € 5.2 mA 6.0V 02 0.26 033 04 v
In Meximum Input VN - Voo or GND 6.0V +0.1 +1.0 .0 HA
Current
lee Maximum Quiescent | Vi ~ Voo of GND 5.0V 2.0 20 40 WA
Supply Curment oyt -0 pA

Note 4: For a power supply of 5V 110% tha worst case output volagas (Vou, and Va ) occur for HC 81 4.6V. Thus the 4.6V values should be used when
designing with this supply. Worst case Viy 8nd V occur at Vec=5.6V and 4.5V respectively (The V, value 8t 5.5V is 3.85V.) The worst case leakage current
(e 1o 8Nd 1) occur for CMOS at the higher voltage and so the 8.0V values shouid be used.

www. finrchildsemi.com
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AC Electrical Characteristics
Voo =5V, To=25°C, C = 15pF, =ty -6 ns

Guararteed
Symbol Parameter Conditions Typ Units
Limit
toHL, toLH Meximum Propagation 8 18 ns
Delay
AC Electrical Characteristics
Voo = 2.0V to 6.0V, C = 50 pF, tr=t;— 6 ns (unless otherwise specifisd)
T Ta-25C Tp-—40to BS“G]TA-—SSlo 125°C
Symbol Parameter Contlitions Veo Units
Typ Guaranteed Limits
teuL. oL | Maximum Propagation 2.0v 55 95 120 145 ns
Delay 4.5V 1 19 24 29 ns
8.0V a 16 20 24 ns
trowe by | Maximum Output Rise 2.0v 30 75 as 10 ns
and Fall Time 4.5v 8 15 19 22 ns
6.0v 7 13 16 18 ns
Cpp Powsr Dissipation (per gate) 20 pF
Capacitance {Note §)
Cin Maximum Input 5 10 10 10 pF
Capacitence

Note §: Gpg etermines the no foad dynamic power consumption, Pe= Cpg Vec? f +lgn Voz, and the no load dynamic current consumption,
lg= Cpp Ve I+ lce.

3 " www. frehildsemi.com
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MM74HCO04

E

0.22
{5.79
LEAD KD, 1 .o
1WENT
0.150-0.157
Gew_sm |
0.053 -0.069
0,010 -0.620 0.053 -0.088
Bese-nsag ST N.36—1 783)
| 8 MAX VP
ALL LEADS
4—.,5;_ Y SEATING _
__7‘ PLARE *
#.008-0.010 S 0.ou
{0.203 -0.258) 0.01§—9.050 10358
TYP ALL LEADS (LY (0405 — 1270
{0.182 TYP ALL LEADS
ALL LERD TIPS

* &

Phy5i08| Dimensions inches (millimeters) unless otherwise noted

235030
18 809 -8.738!

[1>w

[Ty -

Package Number M14A

ARARRRA. 7

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150” Narrow

A AAA
eln.zu
] PN ;3?
/i"“ """" &/ — P /X‘
v J0gJ0 00 4 y
12 03 & 8 &7 T
B.010 yax
250
0.906—0.010
pan-Lny
s | L T
" e ot
WA L e
0.008-0.010

~]0.606(0.15)

0.205-0.213
O 8.2-5.0)
1 D~
] 0.394-0.40% RD
Tito-10.2) [— =)
[ \ 0.067-0.083
'7 RN

SEATING FLANE

Al Lﬂ .000-0.010
AL {6-3.25)
0.014-0.023

TYP —

g
0.35-0.50)

14-Lead Small Outline Package (SOP), EIAJ
Package Number M14D

A
AT TR
(0.15-0.25; P

0°-B° TY3

£.04

TYPE Il, 5.3mm Wide

* —mi
t KED) TP

9.016€-0.031
_<—r

L'

I

$

-YP
wes {Rey

www, fifrehildsemi.com




PhYSical Dimensions inches (miimeters) unless otherwise noted (Continued}

14LD, TSSDP, JEDEC MO-153, 4.4NN WIDE

s.000.1
043 m=~-JI
14 a I
i 7.72
] SRR\ WA
§
EB —_— e o 4.420.1 1 1
[-3-]
p . L7E
' i ' —-l l—-cx 4z
BEEIZEIB Q.&S— |
AD TIRS
LatD PATTERN RECIMMENDATION
PIN 81 IDENT.
L& MAX _ aLL LEaD TIPS asccdls f SEE TETAIL A
& - N -
] [oecE -
£ VA s 0.09-0.20
J:ﬁm_—. \FG—— 7 Lh:—{
T F T \\_'_/ =
L J L La.1oea.05
[0.65] .19
nmmn@] 1200°T0P & BOTTO
ROLL
s GAGE PLANE
NOTES
A COWFORHS 10 EDCC REGISTRATION MD-1S3 VARIATION AR, “"'a A=
REF NOTE &, DATEN 7/93
B DINENSIONS ARE [N MILLINETERS _-L J_ \
C DINENSTONS ARE CXCLUSIVE OF BARRS, MOLD FLASH, €0, SEATING FLANE

AND TIE BAR EXTRUSIONS

Package Number MTC14

I_lmﬁn. A

14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

" www, (airchildsemi_com
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MM74HCO04 Hex Inverter

Phy5i08| Dimensions inches (millimeters) uniess otherwise noted (Continued)

< 0.748-0.710 -
(1808 13.56)

| F"(z -206)
0 mom

6,350 1 0.254)

(@)
" R

0.052 U030 MAX

@H:N T [0.762) DEPTH
QPTICK 1 OPTIOR 02
0.13624.008 03000320
Baniea ¢ 7608128}
€.145 - 0.700 058 kb
e fe— a7 Feg 40 TYP -
ASI6.000) 1520 A 7 crmonat 1 " m'
4 L ) . S W)
b¥ %
A ‘
I ] _a002-0.016
0.024 Y - 98 +4° VP gl {2.2030.485)
08 pazs-1s0 1 1T osreons l
pAns-Lang | — T 0.260 L I
A T S 100 000 Iz ‘7 uz)
0358 0,584, =
l ’ l 805010010 | &= amx”
| |t +0.040
fion o 0.3% Jpats
100
frass LS8 wamvn

14-L.ead Plastic Dual4in-Line Package (PDIP}, JEDEC MS-001, 0.300" Wide
Package Number N14A

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b} support or sustain life, and (¢} whose failure
to perform when propery used in accordance with
Instructions for use provided in the labeling, can be rea-~
sonably expected to result in a significant injury to the
user,

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

Fa coozs motess. maery wesms > K b saolaryo = 1Y0esee o, 0ot 11T cors28e'e oo o7 Fr < ¢ wmavved Fa sqristeryinawirot -dlczfoca~gesec o v, Iy e soa{caters.




SN54HC08, SN74HCO08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS081B — DECEMBER 1962 — REVISED MAY 1897
- ——

® Package Options Include Plastic SNS4HCO8 . . . J OR W PACKAGE
Small-Outline (D), Thin Shrink SN74HCO8 ... -T%;‘;’IOE%’W PACKAGE
Small-Outline (PW), and Ceramic Flat (W) (
Packages, Ceramic Chip Carriers (FK), and A J v
Standard Plastic (N) and Ceramic (J) B 1 14 i 4gc
300-mil DIPs 2 13
1Y{l]s 12[1 4A
description 2allsa  uflay
28(}s 10f] 3B
These devices contain four independent 2-input 2v[ls ofl 3A
AND gates. They perform the Boolean function GeND 17 8f] 3y
Y = A e B or Y = A + Bin positive logic.
The SN54HCO08 is characterized for operation SN54HCOB . . . FK PACKAGE
over the full military temperature range of -55°C (TOP VIEW)
to 125°C. The SN74HCO8 is characterized for 0<Q Sa
operation from —40°C to 85°C. ey e e
3212019
FUNCTION TABLE 1Y {]4 18] 4A
(each gate) NC|]s5 17[INC
INPUTS OUTPUT 2alls 16[] 4Y
A B Y NC[]7 15[ NC
28|18 14[] 3B
H H ), 1 9 10 1112 13
L X L [ oo o (|
X L L A28% &
0]
logic symbolt NC — No internal connection
188 &
#0 2 2
n 2
on % 8 v
PRI R/
4P — 1M g
N, |
TR | ¥ oWl &£

T This symbot Is in accordance with ANSHIEEE Std 91-1984 and [EC Publication 617-12.
Pin numbers shown are for the D, J, N, PW, and W packages.

logic diagram (positive logic)

A___
)————Y
B —

Please be aware that an important notice concerning availabllity, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is cument as of publication date. Copyright ® 1997, Texas Instruments Incorporated

EESETEDE B ey
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN54HCO08, SN74HC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

8CLS081B - DECEMBER 1982 —~ REVISED MAY 1997

R
absolute maximum ratings over operating free-air temperature ranget

Supply voltage range, VO « v vvveri it it it e a i e —05Vto7V
Input clamp current, i (Vi<0orVi>Veg)(seeNote 1) ... +20 mA
Qutput clamp current, Iopx (Vo <0orVo >Vl (seeNote 1) ...t 20 mA
Continuous output current, Io (Vo =010 VEE) v e +25 mA
Continuous current through Voo OrGND ..o i e 150 mA
Package thermal impedance, 6 (see Note 2): Dpackage .............cooiiiiiiiiiant, 127°C/W

Npackage ......cocoiiiiiiiiiiiiiiiinenn, 78°C/W

PWopackage ........ccciiiiiiininennnnnnnn. 170°C/W
Storage temperature range, Tgtg -« -« ooveeiiiiiie —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51, except for through-hole packages, which use a trace
length of zero. {

recommended operating conditions

SN54HCO08 SN74HCO8 UNIT
MIN NOM MAX| MIN NOM MAX
Vee Supply voltage 2 5 6 2 5 6 v
Vee=2V 15 15
VIH High-level input voltage Ve =45V 3.16 3.15 \'
Vee=6V 4.2 4.2
Vee=2V 0 0.5 0 0.5
ViL Low-level input voltage Vec =45V 0 1.35 0 1.35 \
Vee=6V 0 1.8 0 .18
\ Input voltage 0 Vee o} Vee v
Vo Output voitage ] Vee 0 veel|l Vv
Vee=2V 0 1000 0 1000
ft Input transition (rise and fall) time Ve =45V 0 500 0 5001 ns
Vee=6V 0 400 0 400
TA Operating free-air temperature -55 125 —40 85 °C
‘V TEXAS
, - INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54HCO08, SN74HC08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCLS0818 — DECEMBER 1982 — REVISED MAY 1897

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta=25C SNS4HCOS SN74HC08 UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2V 1.9 1.998 1.9 1.9
loH =—20 pA 45V 44 4.499 44 44
VOH Vi=VigorViL 6V 59 5.999 5.9 59 v
IoH=—4mA 45V 3.98 4.3 3.7 .| 384
loH=~5.2mA 6V 5.48 5.8 5.2 5.34
2V 0.002 0.1 0.1 0.1
loL=20pA 45V 0.001 0.1 0.1 0.1
VoL Vi=ViqorViL 6V 0.001 0.1 0.1 0.1 \
loL=4mA 45V 017 026 0.4 0.33
loL=52mA 6V 015 026} 04 0.33
] Vi=Vecor0 6V 0.1 £100 +1000 £1000 nA
Icc Vi=Vegor0, lo=0 6V 2 40 201 pA
Ci 2Vto6V 3 10 10 10 pF

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER FROM TO Vee Ta =25°C SN54HCO08 SN74HCO08 UNIT

(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
2V 50 100 150 125

tod AorB Y 45V 10 20 30 25| ns
6V 8 17 25 21
2V 38 75 110 95

t¢ Y 45V 8 15 22 19 ns
6V 6 13 19 16

operating characteristics, Tp = 25°C

PARAMETER TEST CONDITIONS | TYP| UNIT
Cpd Power dissipation capacitance per gate No load 20 pF

.{’? TeExas
INSTRUMENTS .

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



SN54HC08, SN74HCO08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

8CLS0818 — DECEMBER 1882 — REVISED MAY 1997

PARAMETER MEASUREMENT INFORMATION

From Output Test - - ;— ————— Vce
Under Test Point Input —/:( 50% l 50%
ov
CL =50 pF
(see Note A) }4- tPLH —P= |h- tPHL —'{
= In-Phase | 90% } son Kl VoH
output | 50% 41 7| N 50%
LOAD CIRCUIT 10% ¢ | | [ 10%
l b et ¥ t
———Vce [ty —¥ & toLy ¥
nout  50% ] 99% 90% N, 59 —| VoH
4 I l 0, Out-of-Phase 90% 50% 50% 90%
10% 10% |
| | i | oV Output | I 10% 10% I +——VoL
| Mot —» —> [t
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES

NOTES: A. Cj includes probe and test-fixture capacitance.
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR<S1MHz, Zo=50Q, ty =6 ns, tf=6ns.
The outputs are measured one at a time with one input transition per measurement.
tpiH and tpy_ are the same as tpg.

oo

Figure 1. Load Circuit and Voltage Waveforms

“.’f TEXAS
INSTRUMENTS ¢
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IMPORTANT NOTICE

Texas instruments and its subsidiaries (T1) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, befare placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Ti warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (*CRITICAL
APPLICATIONS"). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS iS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.
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MM74HC32
Quad 2-Input OR Gate

General Description
The MM74HC32 OR gates utilize advanced siicon-gate

CMOS technology to achieve operating speeds similar to’

LS-TTL gates with the low power consumption of standard
CMOS integratad circuits. All gates have buffered outputs
providing high noise immunity and the ability to drive 10
LS-TTL joads. The 74HC logic family is functionally as well
as pin-out compatible with the standard 74LS logic family.

September 1983
Revised February 1998

Al inputs ars protected from damage due to static dis-
charge by internal diode clamps to Vg and ground.

Features

M Typical propagation delay: 10 ns

| Wide power supply range: 2-6V

‘W Low quisscent current 20 pA maximium {74HC Senes)
% Low input current: 1 pA maximum

M Fanout of 10 LS-TTL loads

Ordering Code:

Order Number |Package Number Package Description
MM74HC32M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150° Narrow
MM74HC32SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
MM74HC32MTC MTC14 14-Lead Thin Shrink Small Qutline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
MM74HC32N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Oevices also avalable in Tape and Reel. Specify by appending suftix letter “X" to the ordering code.

Connection Diagram

Pin Assignments for DIP, SOIC, SOF and TSSOP

vec B4 Al Y& B3 A3 Y3
|14 13 iz |n 10 ]9 la
1 |2 E s |s s |7
A1 Bt YT A2 B2 Y2 GND
Top View
Logic Diagram
A
Y
B
Y=A+B
(1 of 4)
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MM74HC32

Absolute Maximum Ratingsmote 1)
(Note 2)

-0.5to+ 7.0V
-1.510 Vg + 1.5V
-0.5to Vg + 0.5V

Supply Voltage (V)
DC Input Voltage (V)
DC Output Voltage (Vout)

Clamp Diode Current (i, 1o} 120 mA
DC Qutput Current, per pin (lout) +25 mA
DC Vc(:, or GND Current, per pin ~ (igc) +50 mA
Storage Temperature Range (Tstg) -65°C to +150°C
Power Dissipation (Pp)

{Note 3} 600 mW

S.0. Package only 500 mwW
Lead Temperature {T,)

(Sotdering 10 seconds) 280°C

DC Electrical Characteristics qote 4)

Recommended Operating

Conditions
Min Max Unilts
Supply Voltage (Vo) 2 6 \Y
DC input or Output Voltage 0 Vee V'
Vine Vour)
Operating Temperature Ranga (T} —40 +85 *C
Input Rise or Fall Times
{t, ) Vge =20V 1000  ns
Voo =45V 500 ns
Veo=6.0V 400 ns

Note t: Absolute Maximum Reatings are those values beyond which dam-
age tothe devica may cceur.

Note 2: Unless otherwise spacified al voltages are referenced toground.

Note 3: Power Dissipation temperature derating — piastic "N” package: -
12 mW#FG from 66°C to 85°C.

Ta-25C Tp--40to 85°C
Symbol Parameter Conditions Vee Units
Typ Guaranteed Limits
Vi Minimum HIGH Level 2.0V 1.8 1.5 v
Input Voitage 4.6V 3.15 3.8 v
6.0V 42 4.2 '
ViL Maximum LOW Level 20v 0.5 0.5 v
Input Voltage 4.5V 1.35 1.38 v
6.0v 1.8 1.8 v
Vou Minimum HIGH L evel Vin—~ Vi orvy,
Output Valtage lout | S20pA 20v | 20 1.9 1.9 v
45v | 45 44 4.4 v
6.0v 6.0 5.9 59 v
Vi = Vin or Vi,
L lour | £4.0 mA asv | 47 | 398 3.84 \Y
| lour | £5.2mA g0V | 52 5.48 5.34 Y
VoL Maximum LOW Level Vin-Vi
Output Voltage Jlout | €20 pA 20v 0 0.1 01 v
4.5V o] 0.1 0.1 v
6.0V V] 0.1 0.1 v
Vin = Vi
|lour | £4.0mA 4.5V 02 0.26 0.33 v
|loyr | £6.2 mA 6.0V 0.2 0.26 0.33 v
In Maximum Input Vin = Vgg or GND 6.0V .1 +1.0 #A
Current
oo Maximum Quisscant Vin - Voo or GND 6.0V 2.0 20 pA
Supply Current loyr—0RA

Note 4: For a power supply of 6V 110% the worst case output votages (Vou, and Vo) occur for HG at4.6V, Thus the 4.6V vaiues should be used when
designing with this supply. Worst case Vi and Vy octur at Vo= 5.6V and 4.5V respectively. {The Vy, value at 6.5V is 3.85V.} The worst case leakage cur-
rent {hy, (oo, 8nd gy occur for CMOS st the higher voitage and 8o the 6.0V values shouid be used.

www. fairchildsemi.com
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AC Electrical Characteristics
Voo =5V, Ta=26°C, C =15 pF,t, =% -6 ns

Guaranteed
Symbol Parameter Conditions Typ . Units
Limit
tpHL tPLH Maximum Propag