C0S/M0S R
INTEGRATED 476 B HooHGF s
CIRCUIT

4-BIT D-TYPE REGISTERS

THREE-STATE OUTPUTS

INPUT DISABLED WITHOUT GATING THE CLOCK

GATED OUTPUT CONTROL LINES FOR ENABLING OR DISABLING THE QUTPUTS
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 4076B (extended temperature range} and HCF 4076B (intermediate temperature range) are
monolithic integrated circuit, available in 16-lead dual in-line plastic or ceramic package, ceramic flat
package and plastic micropackage.

The HCC/HCFE 4076B types are four-bit registers consisting of D-type flip-flops that feature three-state
outputs. Data Disable inputs are provided to control the entry of data into the flip-flops. When both
Data Disable inputs are low, data at the D inputs are loaded into their respective flip-flops on the next
positive transition of the clock 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 independently of the clock by a high logic level at either Qutput Disable input, and present a
high impedance.

ABSOLUTE MAXIMUM RATINGS o S
Voo * Supply voltage: HCC types -0.5t0 20 Y
HCF types -05to 18 A
A Input voltage -0.5to Vpp +0.5 \
I DC input current {any one input) +10 mA
Piot Total power dissipation (per package) 200 mw

Dissipation per output transistor

for To,= full package-temperature range 100 mw
Top Operating temperature: HCC types -b5 to 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 4076 BD for dual in-line ceramic package

HCC 4076 BF for dual in-line ceramic package, frit seal
HCC 4076 BK for ceramic flat package

HCF 4076 BE for dual in-line plastic package

HCF 4076 BF for dual in-line ceramic package, frit-seal
HCF 4076 BM for plastic micropackage
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HCC/HCF 40768

MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
for HCC 4076 BD

Dual in-line ceramic package
for HCC/HCF 4076 BF

Dual in-line plastic package
for HCF 4076 BE
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CONNECTION DIAGRAM FUNCTIONAL DIAGRAM
DATA INPUT QUTPUT
M 1[ ]1& VDD DISABLE DISABLE
g}"S&Pé’L’E 61 62 CLOCK M N
N 2] 15 RESET ‘5 ‘10 ; L ‘2
a1 3[ [ DATA 1 D114 ,(‘ >4 4‘( 3 @
az [0 o S e mm [ S s S
| WITH
a3 | IIE DaTA 3 03— ANDSOR “' S — a3
o of I omme O e oo
clock 7] 10 62 | oams Vgp =16 “5
Ve o ]9 o Junslx'::tg Vgg = 8 RESET [ 5-2087
. ”/
5-2066 W — ()
RECOMMENDED OPERATING CONDITIONS ST VN
Vbpb Supply voltage: HCC types 3to 18 \
HCF types 3to 15 \
Vi Input voltage 0to Vpp \
Top Operating temperature: HCC types -65to 125 °C
HCF types -40to 85 °C
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HCC/HCF 40768

LOGIC DIAGRAM
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TRUTH TABLE

Next
Data Input State
Disable Data | Output
Reset| Clock | G1 G2| D Q
1 X X X X 0
0 0 X X X Q NC
¢} |1 X X Q NC
0 _/ X 1 X Q NC
0 |0 0 1 1
0 7|0 0 0 0
0 1 X X X Q NC
0 ™— | X X X Q NC

When either Output Disable M or N is high, the
outputs are disabled (high impedance state); how-
ever sequential operation of the tlip-flops is not
affected.

1 = High Level
0= Low Level

X = Don't Care
NC = No Change
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Noise immunity
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Input leakage current

VoD
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INPUTS
Voo -]
Ong C
ied
Vss ham
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NOTE : MEASURE INPUTS
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Vpp AND Vg5 CONNECT

ALL UNUSED INPUTS TO
EITHER Vpp OR Vgg
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STATICi ELECTRICAL CHARACTERISTICS (over recommended operating conditions) -

Test conditions Values -
Parameter v, Vo |'0| Voo Tiow™ 25°C THigh* Unit
V) v (uA) | (V) Min. |Max. [Min. | Typ. [Max. | Min. |Max.
Iy Quiescent 0/ 5 5 5 0.04 5 150
current :,%SS 0/10 10 10 0.04 | 10 300
0/15 15 20 0.04 [ 20 600
0/20 20 100 0.08 [ 100 3000 ] uA
HoF |97 5 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 | 9.95 9.95 9.95 \
0/15 <1 | 15 [14.95 14.95 14.95 g
VoL  Output low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 |10 0.05 0.05 005 | Vv
15/0 <1 |15 0.05 0.05 0.05 :
Vig Input high 0.5/45 | <1 5 3.5 35 3.5 ;
voltage 1/9 <1 [0 7 7 7 \Y -
15135 <1 [ 15 [ 11 11 11
VL Input low 45/05 | <1 5 1.5 15" 1.5 )
voltage 9/1 <1110 3 3 3 v -
13.5/16] <1 | 15 4 4 4 —
lo  Output 0/ 5 25 5 [-2 16 | -3.2 ~1.15 7
drive KHCSS o/ 6 16 5 |-064 051] - 20.36 :
current YPeS om0 95 10 |-16 13 | 26 -0.9
0/15 13.5 15 [-4.2 -34 | 68 2.4 ma |
0/ 5 25 5 [-153 -1.36] -3.2 -1 :
HCF | 0/ 5 4.6 5 [-0.52 -0.44| -1 -0.36
types | 0/10 95 10 |-13 11 [ -2.6 -0.9
0/15 13.6 15 |-36 -3.0 | -6.8 2.4
loL  Output 0/ 5 0.4 5 {064 051] 1 0.36
sink IHCC 0/10 0.5 10 [18 13 | 2.6 0.9
current YP® ois 15 15 |42 34 | 68 2.4 A
0/ 5 0.4 5 | 052 044 1 0.36 m
:gis 0/10 05 0 |13 11 ] 26 0.9
0/15 15 15 [ 36 30 | 68 2.4
hie, hie Ineut HCC 1 ong 18 +0.1 £107% | 0.1 £1
leakage types . . ’
current HCF 015 Any input 15 £0.3 €107 :0.3 £ .
types o - e -
| ) 3-state HCC -
OH- OLomput types 0/18 0/18 18 +0.4 +107 | 0.4 +12 A
g ers | ons | ors 15 £1.0 10| +1.0 75
Cy 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 is: 1V min. with Vop= 5V
2V min. with Vpp= 10V
2.5V min. with Vp= 15V
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DYNAMIC ELECTRICAL CHARACTERISTICS (T,u= 25°C, C_= 50 pF, R, = 200 ke,

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.
tpLn. Propagation delay time 5 300 | 600
tpHL {clock to Q output) 10 125 | 250 ns
15 90 180
tpL(R) Propagation delay time (Reset) 5 230 | 460
10 100 | 200 ns
15 75 150
tp(1-H). 3-state output 1 or 0 to high 5 150 300
tp(0-H) impedance RL= 1k 10 75 | 150 | ns
15 60 120
tp(H-1), 3-state high impedance to 1 or O 5 150 300
tp(H-0) Output RL= 1k 10 75 | 150 | ns
15 60 120
trLM. Transition time 5 100 | 200
THL 10 50 | 100 | ns
15 40 80
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
tsetyp  Data setup time 5 200 100
10 80 40 ns
15 60 30
tsetup  Data input disable setup time 5 180 90
10 100 50 ns
15 70 35
fmax Maximum clock frequency 5 3 6
10 6 12 MHz
15 8 16
T, ¢ Clock input rise or fall time 5 15
10 5 us
15
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Typical maximum clock
input frequency vs. supply
voltage
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Typical propagation delay
time vs. load capacitance
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Typical dynamic power dis-
sipation vs. frequency
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Typical output high(source)
current characteristics
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Typical output low (sink)
current characteristics
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Typical transition time vs.
load capacitance
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