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HCC4076B

» THREE STATE OUTPUTS

= INPUT DISABLE WITHOUT GATING THE
CLOCK

» GATED OUTPUT CONTROL LINES FOR EN-
ABLING OR DISABLING THE OUTPUTS

s QUIESCENT CURRENT SPECIFIED TO 20V
FOR HCGC DEVICE

= 5V, 10V AND 15V PARAMETRIGC RATINGS

» INPUT CURRENT OF 100nA AT 18V AND25°C
FOR HCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT

= MEETS ALL REQUIREMENTS OF JEDECTEN-
TATIVE STANDARD N. 13A, " STANDARD
SPECIFICATIONS FOR DESCRIPTION OF B
SERIES CMOS DEVICES "

DESCRIPTION

The HCC4076B (extended temperature range) and
HCC4076B (intermediate temperature range) are
monolithic integrated circuit, available in 16 lead
dual in line plastic or ceramic package and plastic
micropackage.

The HCC/HCF4076B types are four-bit registers
consisting of D-type flipflops that feature three-
state outputs. Data Disable inputs are provided to
control the entry of datainto theflip-flops. Whenboth
Data Disable inputs are low, data at the D inputs are
loaded into their respective flip-flops on the next
positive transition of the click input. Output Disable
inputs are also provided. When the Output Disable
inputs are both low, the normal logic states of the
four outputs are available to the load. The outputs
are disabled indeperdently of the clock by a high
logic level at either Output Disable input, and pres-
ent a high impedance. '
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HCF4076B
4 BIT D TYPE REGISTERS
EY F
(Plastic Package) (Ceramic Package)
M1 Ct
(Micro Package) (Chip Carrien

ORDER CODES :

HCC4076BF HCF4076BM1
HCF4076BEY HCF4076BC1
PIN CONNECTIONS
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HCC/HCF4076B

FUNCTIONAL DIAGRAM

DATA INPUT OUTPUT
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|15
Voo =16 RESET SC05830
Vss=8
ABSOLUTE MAXIMUM RATING
Symbol Parameter Value Unit
Voo * | Supply Voltage: HCC Types -0.5t0 +20 \Y
HCF Types -0.51t0 +18 \
Vi Input Voltage -0.5 t0 Vop + 0.5 V'
Iy DC Input Current (any one input) +10 mA
Piot Total Power Dissipation (per package) 200 mw
Dissipation per QOutput Transistor
tor Top = Full Package Temperature Range 100 mw
Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °C
Tstg Storage Temperature -65 {0 +150 °C

Stressesabove thase listed under "Absolute Maximum Ratings” may cause permanent damage to thedevice. This isastress ratingonly and funcional
operation of the device at these or any other condtions above those indicated in the operational sections of this spacification is not implied. Exposure
to absolute maximum rating conditons for external pericds may affect device refiebility.

* Alivoltage velues are referred to Vss pin voltage.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage: HCC Types 31018 \
HCF Types 3t015 \
Vi Input Voliage 0 to Vbp \
Top Operating Temperature: HCC Types -55 to +125 °C
HCF Types -40 t0 +85 °C
213 [Nz $GS-THOMSON
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HCC/HCF4076B

LOGIC DIAGRAM
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» ALL INPUTS PROTICIED BY
d)S/MDS PROTECTION NETWDRK
TRUTH TABLE
DATA INPUT DISABLE DATA NEXT STATE
RESET CLOCK > o2 D OUTPUT G
1 X X X 0
0 0 X X Q NC
0 _|" 1 X X Q NC
0 I X 1 X Q NC
0 J‘ 0 0 1 i
0 _J’ 0 0 0 0
0 1 X X X Q NC
0 —\_ X X X Q NC

When either Output Disable M or Niis high, the outputs aredisablesd (high impedance state): however sequenfial operation of the fiip-fiopis not affected.
1 = High Levd, 0 =LlowLewel, X = Don’tCare, NC = NoChange
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HCC/HCF4076B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vi Vo Mol [Voo| Tiow* 25 °C TuigH * Unit
M M A V) | Min. | Max. | Min. | Typ. | Max. | Min. | Max.
IL Quiescent 0/5 5 5 004} 5 150
Current HCC (o0n10 10 10 0.04| 10 300
Types Mons 15 20 0.04 | 20 600 | .
0/20 20 100 0.08 [ 100 3000 "
HCF |95 5 20 0.04 | 20 150
Types [0/10 10 40 0.04 | 40 300
0/15 15 80 0.04| 80 600
Von | Output High 0/5 <1| 5 | 495 4.95 4.95
Voltage 0/10 <1{10 [ 995 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 0.05 005 V
15/0 <1| 15 0.05 0.05 0.05
Vi | Input High 0545 |<1| 5 | 35 35 35
Voltage 19 |<1|10] 7 7 7 v
15135[<1| 15 | 11 1 11
ViL | Input Low 4505 |<1]| 5 15 15 15
Voltage 91 |<1] 10 3 3 3 v
18515 <1] 15 4 4 4
lon | Output 05| 25 5| 2 -16 | -32 -1.15
Drive HCC |oi5| 46 5 1-064 051 -1 -0.36
Current \Types [o10] 95 10 | 16 13| -26 -0.9
0/15| 135 15 | -4.2 34 | 6.8 24 mA
05| 25 5 |-1.53 -1.36| -3.2 1.1
HCF o5 | 46 5 [-052 -044| -1 -0.36
TYPes o0 95 10 | 13 11 | 26 -0.9
0/15| 135 15 | -36 30 | -6.8 24
lo. | Output hee |95 | 04 5 | 064 051 | 1 0.36
Sink
ok Types [0/10| 05 10 | 16 13 | 26 0.9
015| 15 15 | 4.2 34 | 68 24 mA
HoF |05 | 04 5 | 061 044 | 1 0.36
Types |0/10| 05 10 | 1. 11| 26 0.9
0/15| 15 15 | 3.6 30 | 68 24
I, b Igput Leakage 0/18 Any Input 18 $0.1 +107°| 0.1 +1 uA
urrent 0/15 15 10.3 10°] 0.3 11 uA
low, o 'L’;‘;“:age .';'fpce’s o8| or8 18 04 +10*] 0.4 +12 | pA
Current HCF “
Types |0/15| 015 15 +1.0 10| £1.0 75| pA
C input Capacitance Any Input 5 75 pF

* TLow = -55°C forHCG device: -40 °C for HCF device.
* Thian =+125 °C for HCC device: +85 °C for HCF device.
The Noise Margin for both "1” and"0" level is: 1V min. with Vpp =5V, 2 V min, with Vpp =10V, 2.5 V min. withVpp= 15V
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HCC/HCF4076B

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
Vop (V)| Min. | Typ. | Max.
trLH Propagation Delay Time 5 300 | 600
tPHL (Clock to Q Output) 10 125 250 ns
15 90 180
tHL(R) | Propagation Delay Time 5 230 460
(Reset) 10 100 | 200 ns
15 75 150
tr-ny | 3-State Output 1 or 0 to High Impedance Ry = 1KQ 5 150 300
te(-H) 10 75 | 150 ns
15 60 120
trr-1y | 3-State High Impedance to 1 or 0 Quiput RL = 1KQ 5 150 | 300
L)) 10 75 150 ns
15 60 120
tw Clock Pulse Width 5 200 | 100
10 100 50 ns
15 80 40
tw Reset Pulse Width 5 120 60
10 50 25 ns
15 40 20
tsetup Data Setup Time 5 200 100
10 80 40 ns
15 60 30
tsewp | Data Input Disable Setup Time 5 180 90
10 100 [ 50 ns
15 70 35
frmax Maximum Clock Frequency 5 3 6
10 6 12 MHz
15 8 16
t, 4 Clock Input Rise or Fall Time 5 15 us
10 5
15 5
b7 e e

B 7929237 00bbk529 T3T W




HCC/HCF4076B

Typical Output Low (sink) Current Characteristics
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Typical Output High (source) Current Charac-
teristics
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Typical Dynamic Power Dissipation vs Fre-
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HCC/HCF4076B

Typical Propagation Delay Time vs Capacitance

Typical Transition Time vs Load Capacitance
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HCC/HCF4076B

TEST CIRCUITS

Quiescent Device Current Noise Immunity.
Voo
! Iy
Yop T
INPUTS J
) INPUTS OUTPUTS
Y55 —>
Yin -] —
u\——-b -] F—- 3 @
Vit -— — -
- L
@ NOTE !
2 TEST ANY COMBINATION l
OF INPUTS
Vss 5.207971
Vss
59820
input Leakage Current.
Voo
INPUTS
I |
Vop —-—
O @
Vss -
pr——
NOTE: MEASURE INPUTS
SEQUENTIALLY TO BOTH
Vop AND ¥gs5. CONNECT S-1es4n
ALL UNUSED INPUTS TO Vss
EIiTHER Vpp OR vge
8/13 ‘— S65-THOMSON
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HCC/HCF4076B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
at 0.51 0.020
B 0.77 1.65 0.030 0.065
b 0.5 0.020
b1 025 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 17.78 0.700
F 71 0.280
1 51 0.201
L 33 0.130
4 1.27 0.050

P001C
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HCC/HCF4076B

DIN. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 20 0.787
B 7 0.276

D 33 0.130

E 0.38 0.015

e3 17.78 0.700
F 2.29 2.79 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 0.51 1.27 0.020 0.050
N 10.3 0.406
P 7.8 8.05 0.307 0.317
Q 5.08 0.200

P
L
M
N
PO53D
— b7 S
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HCC/HCF4076B

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 1.756 0.068
ail 01 0.2 0.004 0.007
a2 1.65 0.064
b 0.35 0.46 0.013 0.018
b1 0.19 0.25 0.007 0.010
C 05 0.019
c1 45° (typ.)
D 9.8 10 0.385 0.393
E 58 6.2 0.228 0.244
e 1.27 0.050
e3 8.89 0.350
F 3.8 40 0.149 0.157
G 4.6 53 0.181 0.208
L 05 1.27 0.019 0.050
M 0.62 0.024
S 8° (max.)

PO13H

657 Scs;Towson
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HCC/HCF4076B

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
dz2 0.56 0.022
E 7.37 8.38 0.280 0.330
e 127 0.050
e3 5.08 0.200
0.38 0.015
0.101 0.004
1.27 0.050
M1 1.14 0.045

[222] G (Seatig Prne Coplanaty) o

/13 ] aser
G5 6 THowson

B 7929237 00bb53k 17T A



