CIRCUITS ACTT 3

4070B - QUAD EXCLUSIVE-OR GATE
4077B - QUAD EXCLUSIVE-NOR GATE

® MEDIUM-SPEED OPERATION tppy = tp = 70 ns (TYP.) AT V= 10V, C, = 50 pF

® QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

® 5V, 10V AND 15V PARAMETRIC RATING

® INPUT CURRENT OF 100 nA AT 18V AND 25°C FOR HCC DEVICE

® 100% TESTED FOR QUIESCENT CURRENT

® MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD No. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF “B" SERIES CMOS DEVICES”

The HCC 4070B/4077B (extended temperature range)} and HCF 4070B/4077B (intermediate tempera-
" ture range) are monolithic integrated circuits,available in 14-lead dual in-line plastic or ceramic package,

ceramic flat package and plastic micropackage.

The HCC/HCF 4070B contains four independent exclusive-OR gates.

The HCC/HCF 4077B contains four independent exclusive-NOR gates.

The HCC/HCF 4070B and HCC/HCF 4077B provide the system designer with a means for direct imple-

mentation of the exclusive-OR and exclusive-NOR function, respectively. For applications as Logical

comparators, Adders/subtractors, Parity generators and checkers.

e : S

JU = N

ABSOLUTE MAXIMUM RATINGS o /“L
Voo " Supply voltage: HCC types . -0.5t0 20 v
HCF types -0.5t0 18 \%
Vi Input voltage -0.5to Vpp +0.5 \
l DC input current (any one input) 10 mA
Piot Total power dissipation {per package) 200 mw

Dissipation per output transistor

for Top= full package-temperature range 100 mw
Top Operating temperature:” HCC types -65to 125 °C
HCF types -40to 85 °C
Tstq Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 40XX BD for dual in--line ceramic package

HCC 40XX BF for dual in-line ceramic package, frit seaI
HCC 40XX BK for ceramic flat package

HCF 40XX BE for dual in-line plastic package

HCF 40XX BF for dual in-line ceramic package, frit seal
HCF 40XX BM for plastic micropackage
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. HCCIHCF 40708 / .s
" HCCIHCF 40778

MECHANICAL DATA (dimensions in mm)

Dual in~line ceramic package Dual in-line ceramic package Dual in-line plastic package
for HCC 40XX BD e for HCC/HCF 40XX BF - for HCF 40XX BE :
- i - - AL .
el U [N IH EN e 02 ' ox,
T E - 78 048 .28 ‘ 27722:5 4%8352160 2 8 _
1927 1524 352 ™ - " N
) [FARSY - 207 207 _

Ceramic flat package for Plastic micropackage for
HCC 40XX BK HCF 40XX BM :

CONNECTION DIAGRAMS

for 4070B for 4077B
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TRUTH TABLES (1 of 4 gates)

for 4070B for 4077B
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HCG/HCF 40708
HCC/HCF 40778

FUNCTIONAL DIAGRAMS

for 4070B

G——% n
w13

)= A@B , KzCeD, L=E@F , M=GaH

Vsg =7. Vpp =1 517701

TEST CIRCUIT

Quiscent device current

for 4077B

A ]
N R
e ] >
¢ 8]
o sl )] Dt
g —&] 0
F 3] [~
12
o 2]
e s S S

J=A8, K=Ca0. 1 =E@F, M =GaH

Vgg =7 . ¥pp =16

Input voltage
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5-2267 Vg
ALL INPUTS PROTECYED BY

COS/MOS PROTECTION NETWORK

Input leakage current

Yos oD Voo
' I r r
INPUTS INPUTS OUTPUTS INPUTS
bl § U ._{
355 V‘DH ~—] — @ Voo -]
v — L. ! ves : -
NOTE NOTE: MEASURE INPUTS
TEST ANY ONE INPUT I SEQUENTIALLY. TO BOTH 10041t
@ WITH OTHER INPUTS Vpp AND Y55 CONNECT
AT Vpp OR ¥sg Vss s -89 2!'}:::35500'::”75 T Vss
0D SS
¥ss
5-199211
RECOMMENDED OPERATING CONDITIONS J\/ .
Vob Supply voltage: HCC types 3to 18 \%
HCF types 3to 15 \
vV, input voltage 0 to Vpp \
Top Operating temperature: HCC types -65to 125 °C
HCF types -40to 85 °C
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STATIC ELE(“/ZI'RICAL

CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter v, Vo ||Of Voo TLow™ 25°C THigh™ Unit
v) V) WA V) [in TMax. | min. | Tye. | Max. | Min. | max.
I Quiescent 0/ 5 5 1 0.02 1 30
current Hce | o/10 10 2 0.02 2 60
types [ /15 15 4 002 a 120
0/20 20 20 0.04 | 20 600 | nA
0/ 5 5 a 002 4 30
f:,‘;:s 0/10 10 8 002] 8 60
0/15 15 16 002 16 120
VoH Output high 0/ 5 <1 5 495 495 495
voltage 0/10 <1] 10 | 995 9.95 9.95 v
0/15 <1 |15 |1a9s 14.95 14.95
VoL Output low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <110 0.05 0.05 005 Vv
15/0 <1 15 0.05 0.05 0.05
Vi Input high 05/45| <1 | 5 | 35 35 35
voltage 179 | <1] 10 7 7 7 v
15/135] <1 | 15 | 11 1 1
ViL  Input low 45/05| <1 | 5 15 15 15
voltage 9/1 <110 3 3 3 Vv
135/15] <1 | 15 4 4 4
lom  Output o/ 5 2.5 5 |-2 -16 | 3.2 -1.15
gl:ir‘:zm Hee [ o7 B 4.6 5 [-0.64 ~051| -1 -0.36
types [ 0/10 95 10 [-1.6 -13 | -26 -0.9
0/15 | 135 15 |-42 34 | 68 2.4
o/ 5 25 5 |-153 -1.36] -3.2 A mA
bwer | o/'s 46 5 |-0.52 -0.44] 1 -0.36
types | 0/10 95 10 [-1.3 -1 |28 -0.9
0/15 | 135 15 |36 30 | 68 24
loL  Output o/ 5 0.4 5 (064 051 1 0.36
sink Al IED) 05 0 |16 13 | 26 09
current types
0/15 15 15 |42 34 | 68 2.4
o/ 5 0.4 5 052 044 1 0.36 mA
Rgzs 0/10 05 10 |13 11| 26 0,9
0/15 15 15 |36 30 | 68 24
e T ,':a"k‘;;e oc, | 018 , 18 £0.1 £10°% ] £0.1 1
current HCF Any input B uA
types | 0115 15 +0.3 £107% | +0.3 1
C Input capacitance CAny input 5 7.5 pF

* Tiow = - 55°C for HCC device: -40°C for HCF device.
* THigh = +1256°C for HCC device: +85°C for HCF device.

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

1V min. with Vop= 5V
2V min. with V= 10V
2.5V min. with Vpp= 15V
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CO/CF 4077

DYNAMIC ELECTRICAL CHARACTERISTICS (T.,np= 25°C, (/l_: 50 pF, R_= 200 k«,

typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20 ns)

Test conditions Values

Parameter Unit

VetV | Min Typ. | Max

tpHL, Propagation delay time 5 140 280
tPLH 10 65 | 130 | ns

15 50 100

tTye, Transition time 5 100 200
tTiH 10 50 | 100 | ns

15 40 80
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HCGG/HCF 40708
HCG/HCF 40778

Typical propagation delay Typical dynamic power dis-
time vs. cupply voltage sipation vs. input frequency i
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