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CMOS 4-Bit
D-Type Registers

High-Voltage Types {20-Volt Rating)

B CD4076B 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 .in-
puts are low, data at the D inputs are loaded
into their respective flip-flops on the next
positive transition of the clock input. Out-
put 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 disa-
bled independently of the clock by a high
logic level at either Output Disable input,
and present a high impedarice.
The CD4076B types are supplied in 16-lead
hermetic dual-in-line ceramic packages
(F3A suffix), 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline
packages (M, M96, MT, and NSR suffixes),
and 16-lead thin shrink small-outline
packages (PW and PWR suffixes).

CD4076B Types

Features:

Three-state outputs
Input disabled without gating the clock
Gated output control lines for
enabling or disabling the outputs
Standardized, symmetrical output
characteristics
100% tested for quiescent current at 20 V
Maximum input current of 1 A at 18 V over
full package temperature range; 100 nA at
18 V and 25°C

Noise margin over full package temperature
range:
1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
8-V, 10-V, and 15-V parametric ratings
Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”
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Fig.1 — Typical output low (sink)
current characteristics.

AMBIENT TEMPERATURE (T )«25°C
RECOMMENDED OPERATING CONDITIONS at Ty = 25°C, Except as Noted. T
For maximum relability, nonsinal operating conditions should be selected so that la, s
operation is always within the following ranges: ;:z. Sl Gisatinesiss
CHARACTERISTIC Vpp LIMITS UNITS § H
{v) Min. | Max. H B
@ 75 5
]
Supply-Voltage Range (For Ta=Full Package § 52
Temperature Range} 3 18 \Y} £ of
3 A
5 200 — 3 T
Data Setup Time, tg 10 80 - ns CRAI-TO-SQURGE VOLTASE (Yos)—V s2c8-20319m1
15 60 -
g 300 Fig.2 — Minimum output low (sink)
- current characteristics.
Clock Pulse Width, tyy 10 100 - ns
15 80 _ DRAIN- TO~SOURCE VOLTAGE (Vpg)—V
- ) -5 0
s 3 AMBIENT TEMPERATURE (Ta)e25+C HH-HHHHT
JUNESEECENUNCURESENOUS NEDARAAEND Y] Pl
Clock !nput Frequencv, fCL 10 de 6 MHz GATE -TO-SOURCE VOLTAGE (Vgg)®-5V. 5 f
HH &
15 8 5 3
5 _ 15 ssen ~ E‘
Clock Input Rise or Fall Time, t,CL,t;CL 10 - 5 Ms 2
15 - 5 3 xf
H ¢
5 120 - ! =8
Reset Pulse Width, tyy 10 50 - ns e %
15 40 - 5
5 180 - 3
Data Input Disable Setup Time, tg 10 100 - ns vres. ressoms
15 70 ~ Fig.3 — Typical output high (source)
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CD4076B Types

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced toVgg Terminal) ..........ooieiiiiiiiiiiiiiiiiiiiiiiiiiieaeninennns -0.5Vio +20V
INPUT VOLTAGE RANGE, ALL INPUTS ... -0.5Vio Vpp +0.5V
DCINPUT CURRENT, ANY ONE INPUT ... ittt stesarasianenanaraennnanannes +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTa=-55°Cto+100°C ..............cuu Hideeeesareasetaenteettatiian ittt iaasanreestaas 500mwW

FOrTA=+4100%C1t0+125%C.........cooiiiiviiiiiiniiiienaannnns Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FORTp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ........ovueirnernerrnnnnan 100mW
OPERATING-TEMPERATURE RANGE (T, A) ............................................... -550C to +125°C
STORAGE TEMPERATURE RANGE (T, BlQ) + e -859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING): '

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 Max .............coveenneenneennnn. +265°C
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Flg 4 = Minimum output high (source)
current characteristics.
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Fig.6 — Typical propagation delay time
vs. load capacitance (clock to Q).
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Fig.5 — Functional waveforms for CD40768.
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Fig.8 — CD40768 logic diagram.
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HIGH VOLTAGE ICs
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'Fig. 11 — Quiescent device current test circuit.

CD40768B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 259C, Input t,tf = 20 ns,
Cy =50 pF, R =200 k2 (Unless otherwise noted)

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
Vbbp
\) Min.| Typ. | Max.
Plopagplion Delay Time: 5 300 1600
Clock to Q Output, tpyy. tpp 10 125 | 250
: _ 15 90 | 180
5 230 |460
Reset,  euL. 10 100 {200
15 75 |150.. ‘
5 Tiso [3c0 | ™
3-State Output 1 o 0 to High '
—— R RL=1k& 10 75 [150
PHZ TPLZ 15 60 | 120
3.5 High | ) 5 150 (300
0;‘63‘(: tngt :npeda:\ce to 1 RL= 1k 10 75 | 150
utput, tpzH. 1pZL 15 . 60 |120
' 5 100 |200
Transition Time, THL- 'TLH 10 50 {100 ns
15 40 | 80
5 3 6
Maximum Clock input Frequency, fCL 10 6 12 MHz
15 8 16
5 100 (200
Minimum Ctock Pulse Width, tyy 10 50 [100 | ns
15 40 | 80
Maximum Clock input Rise 5 15 - -
or Fall Time, 10 5 - - HS
trels Ul 15 51 - -
5 60 | 120
Minimum Reset Pulse With, ty 10 25 { 50 ns
15 20 | 40
5 100 |200
Minimum Data Setup Time, tg 10 - 40 | 80 ns
15 30 | 60
Minimum Data Input Disable 5 - 90 | 180
Setup Time, tg ,_10 - 50 | 100 ns
. . 15 - 3% | 70
Input Capacitance, C|N Any Input - - 5175 pf
Voo
! -
t Jo
INPUTS outeuTs t
- -
vl“ - o el P s,
o N Lo s Yoo -
T BT - 3
- = Vs
]
v WOTE: -
vss TEST ANY COMBINATION l
OF INPUTS vis

Ves
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Fig.12 — Input voltage test circuit.
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Fig. 13 — Input current test circuit.



- . CD4076B Types s

STATIC ELECTRICAL CHARACTERISTICS PENATURE (T2 )25°C [1]
LOAD CIPACITA_I’_CE (CL V=80 oF :E
5 it
5. H
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) EH HH HH
CHARACTER- 7 — 5 HHH
IST,'C Vo |[ViN (VoD 128 53‘
(V) (V) | (v)| -55 | —40 | +85 | +125 | Min. | Typ. | Max. 5 g
= g I~
Quiescent Device { - — 05 5 5 5 150 150 - 0.04 5 i s
Current, - [o10f 107 10 ] 10 [ 300 [300] - | cosa | 10 : 3
'DD Max. 0,15| 15 | 20 | 20 | 600 | 600 04 | 20 | “A
- , - .C
- 0,20| 20 | 100 | 100 [ 3000 | 3000 - 0.08 | 100 o 10 i5 20 -
SUPPLY VOLTAGE (Vopi—Vv
Output Low 04 0.5 5 0.64 | 0.61 042 | 0.36 | 0.51 1 - ) 92¢s-27113R1
(Sink) ;:nqrrent 05 |010[ 10| 16 | 15 1.1 09 | 1.3 26 - :
loL Min. 15_[015] 15 | 42 | 4 | 28 | 24 |34 | 68 | - Fig.9 — Typicaf meximum clock input
Output High 46 | 05| 5 |-064/-061]|-042[-036[-051] -1 [ — | mA frequency vs. supply voltage.
(Source) 25 05 5 | -2 |-18 | -13 |-1a8[—16 | 32 [ -
Current, 95 1010 10 |16 |-16 | 1.1 | —08 |[—1.3 | —26 | -
1QH Min.
135 [015] 15 [-42| -4 | -28 [ -24[-34| 68 | -
Output Voltage: - 05 5, 0.05 - 0 ,0.05
Low-Level, — 010 10 o 0.05 - 0 0.05 F
VoL Max: : L
- 0,15 15 0.05 — 0 Joos| &
Output Voltage: - 05] 5 4.95 4.95 5 = g C &
High-Level, — Joa0] 10| "9.95 995 | 10 | - £ ¥ Yy
VQH Min. : 8 oL *@/A/
C — 0,15| 15 14.95 1495| 15 - s % SN
input Low 05,45] — 5 15 - — 1.5 g L ///r/ / A —
Voltage, 19 _ 10 3 — — 3 s 2 L= 50pF
15135 - 15 4 - — 4 v H ) ?//, E
nputbigh 198,35} - L 8 35 CA B LI 27 VP O 0 Y PO
Vtctage, ) 1,9 — 10 7 7 — — 0! ! 0 0% 10 10* 10°
1H Min. 15,135 B 15 1 1 _ _ INPUT FREQUENCY {f)~kHz
92CS-27114
Input Current B _5
IiN Max. 0,181 18 | £0.1 | 01 & 1 - e 0.1 pA Fig. 10 — Typical dynamic power dissipation -
vs. frequency.’ .
3-State Cutput
Leakage Current[ 0,18 |[0,18] 18 |[£0.4{ 204 [ +12 | 212 [ - [#10-4(+04| ua
louT Max.
85

Dimensions and pad layout for CD40768H

Di ji in pi h are ib millimeters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~ inch).

6977
(1.753~1.956)
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G102+ 0.284)
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