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NOR GATES: DUAL 3 INPUT PLUS INVERTER HCC/HCF 4000B
QUAD 2 INPUT HCC/HCF 4001B
DUAL 4 INPUT HCC/HCF 4002B
TRIPLE 3 INPUT HCC/HCF 4025B

PROPAGATION DELAY TIME =60 ns (TYP.) AT C_= 50 pF, Vpp= 10V

BUFFERED INPUTS AND OUTPUTS

STANDARDIZED SYMMETRICAL CUTPUT CHARACTERISTICS

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

5V, 10V, AND 15V PARAMETRIC RATINGS

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 4000B, HCC 4001B, HCC 4002B and HCC 4025B (extended temperature range) and HCF
40008, HCF 4001B, HCF 4002B and HCF 4025B (intermediate temperature range) are monolithic inte-
grated circuit, available in 14-lead dual in-line plastic or ceramic package, ceramic flat package and
plastic micropackage.

The HCC/HCF 4000B, HCC/HCF 4001B, HCC/HCF 4002B and HCC/HCF 4025B NOR gates provide
the system designer with direct implementation of the NOR function and supplement the existing
family of CMOS/MOS gates. All inputs and outputs are buffered.

ABSOLUTE MAXIMUM RATINGS T R /
Voo © Supply voltage: HCC types -0.5to 20 \
HCF types -05t0 18, \%

Vi Input voltage s ’ L, -0.5to Vpp +0.5 \%
{ DC input current (any one input) for N +10 mA
Piot Total power dissipation (per package) Lo e 200 mw

Dissipation per output transistor b r

b ST il paeRegE-TEIAp S Ture Fange - L 100 mw
Top Operating temperature: HCC types ! './ -55to 125 °C
. HCF types -40to 85 °C
Tstg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4XXX BD for dual in-line ceramic package

HCC 4XXX BF for dual in-line ceramic package, frit seal
HCC 4XXX BK for ceramic flat package

HCF 4XXX BE for dual in-line plastic package

HCF 4XXX BF for duat in-line ceramic package, frit seal
HCF 4XXX BM for plastic micropackage
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MECHANICAL DATA (dimansions in mm)

Dual in-line ceramic package Dual in-line ceramic package Dual in-line plastic package
for HCC 4XXX BD for HCC/HCF 4XXX BF - for HCF 4XXX BE

—_ LT

045 254

736
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I tie

33

52~ L7682 oz |

19.27% e _952m -
- e T
1)
Ceramic flat package for Plastic micropackage for
HCC 4XXX BK HCF 4XXX BM

6™ _ 53 &

-7 - - 71
CONNECTION DIAGRAMS
for 4000B for 4001B for 4002B for 4025B

v, P s
NC IQ a MGH [Jevop Divoo A ]
J=AB+CeD
ne 2] 8 2] Oz w M x B 2]
A 3] 3] 2 o e o aff
K=C+D
8 «f) K <[] n ™ n o e «ff
c 5] c 5[@ o ¢ o * Fosf]
Hos] o s[Lz;F s ¢ s € K sf]
Vgg’[ vss7 ] e E vos 7] W EFTH e nc ves 7 (]
S-18200 502387 SRS sramc/v

RECOMMENDED OPERATING CONDITIONS ) :‘3
Voo Supply voltage: HCC types ‘ 3to 18~ V
HCF types - 3to 15 \%
Vv, Input voltage - OtoVpp—~ V
Top Operating temperature: HCC types -55to 126>~ °C
HCF types - -40to 85 °C
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SCHEMATIC AND LOGIC DIAGRAMS

L
ALL INPUTS ARE PROTECTED BY
COS/MOS PROTECTION NETWORW

:

for 4000B
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INVERTER AND 1 OF 2 GATES (NUMBERS IN PARENTHESES
ARE THERMINAL NUMBERS FOR SECOND GATE)

for 4001B
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10F & GATES
7 (NUMBERS IN PARENTHESES 10,4,11)
vss ARE TERMINAL NUMBERS o
FOR OTHER GATES) (9,512) s - 2208
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SCHEMATIC AND LOGIC DIAGRAMS (continued)

for 4002B u.?von
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for 40258
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INVERTER AND 1! OF 3 GATES (NUMBERS IN PARENTHESES ALL INPUTS ARE PROTECTED BY
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STATIC ELECTRICAL CHARACTERISTICS ‘/(/over recommended operating conditions)

Test conditions —~ Values’
Parameter v, Vo ol Voo Tiow™ L 28°C Thign™ Unit
v} v {uA) § (V) Min. [Max. |Min. | Typ. |Max. | Min. |Max.
I Quiescent o/ 5 5 0.25 0.01 {0.25 7.5
current R%gs 0/10 10 05 0.01 |05 15
0/15 15 1 001 | 1 30
0/20 T 20 5 002]| 5 150 | pA
HeF 0/ 5 5 1 0.01 | 1 75
types |L9/10 10 2 001 | 2 15
0/15 15 4 001 | 4 30
Von  Output high o/ 5 <1 5 | 495 4.95 495
voltage 0/10 <1 ] 10 | 9.95 9.95 9.95 v
0/15 <1 | 156 [14.95 14.95 14.95
VoL  Output low 5/0 <1. 5 0.05 0.05 0.05
voltage 10/0 <1 | 10 0.05 0.05 0.05| Vv
15/0 <1 ]| 15 0.05 0.05 0.05
Vin Input high 0.5/45 | <1 5 | 35 35 3.5
voltage 1/9 <1 | 10 7 7 7 v
15/135| <1 | 15 | 11 11 11
VL Input low 4.5/05 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 | 10 3 3 3 v
135/15| <1 | 18 4 4 4
lon Output o/ 5 25 5 |-2 -1.6 | -3.2 -1.15
‘C’L‘r"r‘;m “lHee |07 5 46 5 |-0.64 051 -1 -0.36
types | 0/10 95 10 [-1.6 1.3 | -26 -0.9
0/15 13.5 15 [-4.2 -3.4 | -6.8 -2.4
0/ 5 25 5 |-1563 136} 32 213 mA
Hcr | O/ B 46 5 [-0.52 -0.44| -1 -0.36
types | 0/10 9.5 10 [-1.3 11 | -26 -0.9
0/15 13.5 15 |-3.6 -3.0 | -6.8 -2.4
loL Suiput hee 0/ 5 04 5 | 0.64 051 1 0.36
C'L:‘rrem | types |9/10 0.5 10 |16 1.3 | 26 0.9
0/15 1.5 15 |42 34 | 6.8 2.4
HCF 0/ 5 0.4 5 |0.52 0441 1 0.36 mA
types | 0/10 0.5 10 [1.3 1.1 2.6 0.9
0/15 1.5 15 |36 30 | 68 24
i e l':;’k“a‘ge ! f'y%gs 0/18 _ 18 £0.1 £10°5 | 20.1 £1
current HCF 0/15 Anv input 15 0.3 £107° | 0.3 £1 -
types . o .
C, Input capacitance Any 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 Vpp= 5V
2V min. with Vonp= 10V
2.5V min. with Vpp= 16V
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DYNAMIC ELECTRICAL CHARACTERISTICS

(Tamb= 25°C, C_= 50 pF, R = 200 kq,

typical temperature coefficient for all Vpp values is 0,3%/°C, all input rise and fall times = 20 ns)

Test conditions Values
Parameter Unit
Vpp (V) | Min. Typ. | Max
tpHL, Propagation delay time 5 125 250
tPLH 10 60 | 120 | ns
15 45 90
tTHL. Transition time 5 100 200
tTLH 10 50 | 100 | ns
15 40 80
Typical output iow ({sink) Minimum output low ({sink) Typical output high (source)
current characteristics current characteristics current characteristics
fou 1] I fou I ‘ ] - TT
LN Tamb = 25°C Vos “|sv_ (ma} %bj:zs'c 11 (:'?; L ¥os = -5Y
T ! T
o515
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16 4 N [
8 4
A U X\ _10v
” - 6 = 20 ™~ ——
y V/ 1 ™ '7‘
] % A -
// 77 T
A 5v| ) sv) T T ™~
> o Tamb= 25°C sV
] ] I [

0 2 “ 6 L] 10 12 Ypsi¥) o 2 4 L3 L] 10 2 Yos (V) o s 10 -¥ps (V)
Minimum output high Typical transition time vs. Typical propagation delay
{source) current character- load capacitance time vs. load capacitance
istics
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Typical voltage transfer Typical power dissipation

characteristics as a function per gate vs. frequency
of temperature
o171 o2
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TEST CIRCUITS

Quiescent device current Input voltage Input leakage current
A/
oo Yoo voo
v !
S0 INPUTS INPUTS OUTPUTS INPUTS
<o
Yss Vin -~ . Yoo a—
] e ~O~ —
vir - — d vVss -~
-
-—] |
NOTE - NOTE: MEASURE INPUTS
- SEQUENTIALLY. TO BOTH
TEST ANY COMBINATION | TeoANG ves ConnecT s-t984r1
OF INPUTS ALL UNUSED INPUTS TO Vg5
Vss s-207911 EITHER vpp OR Vss
Yss
s-1n
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