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HCF4011B/12B/23B

NAND GATES

QUAD 2 INPUT HCC/HCF 4011B
DUAL 4 INPUT HCC/HCF 4012B
TRIPLE 3 INPUT HCC/HCF 4023B

s PROPAGATION DELAY TIME = 60ns (typ.) AT
CL =50pF, Vbp = 10V

s BUFFERED INPUTS AND OUTPUTS

s QUIESCENT CURRENT SPECIFIED TO 20V
FOR HCC DEVICE

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

m 100% TESTED FOR QUIESCENT CURRENT

= 5V, 10V AND 15V PARAMETRIC RATINGS

s MEETSALL REQUIREMENTS OF JEDECTEN-
TATIVE STANDARD N° 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B”
SERIES CMOS DEVICES”

DESCRIPTION

The HCC4011B, HCC4012B and HCC4023B (ex-
tended temperature range) and HCF4011B,
HCF4012B and HCF4023B (intermediate tempera-
ture range) are monalithic, integrated circuit, avail-
able in 14-lead dual in-line plastic or ceramic
package and plastic micropackage.

PIN CONNECTIONS

(Plastic Package)

- »

(Plastic Chip Carrier)

(Ceramic Frit Seal Package)

(Micro Package)

ORDER CODES:
HCC40XXBF HCF40XXBM1
HCF40XXBEY  HCF40XXBC1

The HCC/HCF4011B, HCC/HCF4012B and
HCC/HCF4023B NAND gates provide the system
designer with direct implementation of the NAND
function and supplement the existing family of
COS/MOS gates. All inputs and outputs are buf-
fered.

4011B 4012B 4023B
J=AB - -
A1 he v J14vp
B 2 h: H n K
;3] 2 6 e H
#=C-D
K LET I n 6
c 5[@ ho L o F
p s 1ENN 3 E
w7l MGH s & e nc
S-L%a 5-Gis0 5-0B5
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vpp* | Supply Voltage : HCC Types - 0.5to +20 \%
HCF Types — 05to + 18 \%

Vi Input Voltage —05to Vpp + 0.5 \Y
I DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mw

Dissipation per Output Transistor

for T,p = Full Package-temperature Range 100 mw

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

Tstg Storage Temperature — 65 to + 150 °C

Stresses abowe those listed under "Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only and
functional operation of the device atthese or any other conditions above those indicated in the operational sections of this specification is notimplied.
Exposure to absolue maximum rating conditions for external periods may affect device reliability.

* Allvoltage values are referred to Vss pin voltage.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vbp Supply Voltage : HCC Types 3to 18 \%
HCF Types 3to 15 \%
V, Input Voltage 0 to Vpp \
Top Operating Temperature : HCC Types - 55to +125 °C
HCF Types — 40 to+ 85 °C
212 [Ny 5GS-THOMSON
’l MICROELECTROMICS
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SCHEMATIC AND LOGIC DIAGRAMS
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditions Value
Symbol Parameter \2 Vo ol | Voo Tlow 25°C T high* Unit
V) VWA | V) | min. [Max. [min. [Typ. Max. [Min. Max.
I Quiescent 0/5 5 0.25 0.01 | 0.25 75
Current |, ~~ [o0/10 10 0.5 001 05 15
Types | 0/15 15 1 001 1 30
0/20 20 5 002| 5 150 | pA
0/ 5 5 1 001| 1 75
?;/:p';s 0/10 10 2 001]| 2 15
0/15 15 4 001| 4 30
Vou | Output High 0/5 <1| 5 |4.95 4.95 4.95
Voltage 0/10 <1 | 10 |9.95 9.95 9.95 v
0/15 <1 | 15 |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 \Y
15/0 <1 | 15 0.05 0.05 0.05
Viu | Input High 0545|<1| 5 | 35 35 35
Voltage 19 |<1|10] 7 7 7 Vv
15/135| <1 | 15 | 11 11 11
ViL | Input Low 45/05|<1| 5 15 1.5 1.5
Voltage a1 |<1| 10 3 3 3 Vv
135/15| <1 | 15
low | Output o5 | 25 -2 -16|-32 - 1.15
g:‘r’;nt HCce | 0/5 | 46 - 0.64 -051 -1 — 0.3
Types|o/10| 9.5 10 |- 16 -13|-26 - 09
0/15| 135 15 |- 4.2 -34|-68 —-24 Na
o5 | 25 - 153 - 1.36|- 3.2 - 11
HCE | 0/5 | 46 - 0.52 - 044 -1 — 0.3
Types|o/10| 9.5 10 [-1.3 -11]|-26 - 09
0/15| 135 15 |- 36 - 30|-68 —24
lo | Output o5 | 04 5 | 0.64 051 | 1 0.36
Sink HCC Mono] o5 10 | 16 13 | 26 0.9
Current Types
015| 15 15 | 4.2 34 | 6.8 2.4 )
o5 | 04 5 | 052 044 | 1 0.36
?fp’;s 0/10| 05 10 | 1.3 11 | 26 0.9
015| 15 15 | 3.6 30 | 6.8 2.4
I, he | Input HCC |0/18 18 +0.1 +107°[+ 0.1 +1
HCF |0/15 15 +0.3 +107%|+ 0.3 +1
Types
C Input Capacitance Any Input 5 7.5 pF

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

* ThicH = + 125°C for HCC device : + 85°C for HCF device.
The Noise Margin for both "1” and "0” levelis : 1V min. with Vpp =5V, 2V min. with Vpp = 10V, 2.5V with Vpp = 15V.

4/12
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C_ = 50pF, R| = 200kQ,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns)

Test Conditions Value .
Symbol Parameter - Unit
Vpp (V)| Min. | Typ. |Max.
tpLH, tpuL| Propagation Delay Time 5 125 250
10 60 120 ns
15 45 90
ttyL, triu| Transition Time 5 100 200
10 50 100 ns
15 40 80
TEST CIRCUITS
Quiescent Device Current Noise Immunity.
Voo
T Yoo
Vpp T
INFUTS
o INPUTS OUTPUTS
Vss -—] —
iy -] —
0,
[+]
ViL X y -
- .
@ NOTE
TEST ANY COMBINATION l
OF INFUTS
Vg Vg5 5-2079H
S-19821
Input Leakage Current.
VDD
INPUTS
~——]
vop -
[] C)
VSS -——
-
NOTE:MEASURE INPUTS
SEQUENTIALLY TC BOTH o108
Vpp AND Vgs. CONNECT
ALL UNUSED INPUTS TO Vg
EITHER ¥pp OR Vg5
[y7 S55-THOMSON 512
RONIGS
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Minimum Output High (source) Current Charac- Minimum Output Low (sink) Current Charac-

teristics. teristics.
G-2339 5-2337
° [T1 o [T
-IoH Tep—r ma) Tamb=25C
{mA} li— amb=
Vo5 =15¥ |
— 12
5 X '/
AAN %
AN
-
8
. / 10V
X -10V y
10 - \
N yd
AN 4 I;/
B ' s
i Tamb=25°C L, 15V d =t _ 1]
[ 1] 1 adE NN ENE |
0 5 w ~¥ps (¥} 0 2 4 6 n 12 Vgs (V)

Typical Output High (source) Current Charac-

Typical Output Low (sink) Current Characteristics.

teristics.
o G-2338 L 6-2316_|
o N o[ TTTT]
i) Pl G5 = -5V amb = 25°C Vgs =15v] |
A 2%
1 A 7
N 0 v
A &N ,/
‘\ 1% V.
NN y 1ow]
. -10¥
2 N M — 12
¥,
[
y
- /i
Pl . 5V,
Tamb=25°C "-.__;1'5\' . ‘/
30
[ 11 i Zd |
0 5 1 Yps (W) [ 2 &+ 8 012 vpsiv)

Typical Propagation Delay Time per Gate as a

Function of Load Capacitance.

Typical Transition Time vs. Load Capacitance.

6-2778 G- 18y
TPHL 1111 trLk [TL1
PLH L] trHL amh = 25°C
{ns) Tamb =25°C
ams (ns)
160
=5Y]
Yo 150
-
L
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100
/1
80 M Lot o =t
1 A 10V | Lt
et | ot 1
@ - [ dmet=] 50 o] -l
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Typical Voltage Transfer Characteristics. Typical Power Dissipation/gate vs Frequency.
G6-2T G-2772
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tic DIP14 MECHANICAL D

NN, mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.51 0.020
B 1.39 1.65 0.055 0.065
b 0.5 0.020
bl 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
| 51 0.201
L 3.3 0.130
z 1.27 2.54 0.050 0.100

POO1A

8/12 [Ny 5GS-THOMSON
’l MICROELECTRONICS
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ic DIP14/1 MECHANICAL
mm inch
DIM.
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 0.600
F 2.29 2.79 0.090 0.110
G 0.4 0.55 0.016 0.022
1.17 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 7.8 8.05 0.307 0.317
Q 5.08 0.200
, P
L
N
P053C
(37 SGS-THOMSON 912
’l MICROELECTRONICS
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5014 MECHANICAL DATA
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 0.46 0.013 0.018
bl 0.19 0.25 0.007 0.010
C 0.5 0.019

cl 45° (typ.)

8.55 8.75 0.336 0.344

E 5.8 6.2 0.228 0.244

e 1.27 0.050

e3 7.62 0.300

F 3.8 4.0 0.149 0.157
G 4.6 53 0.181 0.208

L 0.5 1.27 0.019 0.050
M 0.68 0.026
S 8° (max.)

Lo G "
o ¢l

bt ||

P0O13G
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LCC20 MECHANICAL DAT

NN, 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 4.57 0.165 0.180
d1l 2.54 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
B |

: w| B
| PN
A
[ 2] G {seating Plane Coplanarity) 5027A
7R -r Al -
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