{’ TEXAS

INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHSO058

CMOS 4-Bit -
D-Type Registers

High-Voltage Tyges (20-Voit Rating)

W CD4076B types are four-bit registers

consisting of D-type flip-flops that feature
three-state outputs. Da;a Disable inputs are
provided to contiol the eatry of data |nto -
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 impedance.
The CD4076B types are supplied in 16-lead
ceramic dual-in-line packages (D and F
suffixes), 16-lead dual-in-tine plastic pack-
ages (E suffix), and in chip form (H suffix).

RECOMMENDED OPERATING CONDITIONS atTp=

CD4076B Types

* Features:
‘8" Three-state outputs
input disabled without gating the clock
# 'Gated output control lines for
-enabling or disabling the outputs
=~ ® . Standardized, symmetrical output
- characteristics
8 100% 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

B Noise margin over full package temperature
. range:
1VatVpp=5V
o 2VatVpp=10V
25VatVpp=15V
® 5-V,10-V, and 15-V parametric ratings
8 Meets all requirements of JEDEC Tentative
Standard No. 13B, ‘Standard Specifications
for Description of ‘B’ Series CMOS Devices”
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TERMINAL ASSIGNMENT

= 259C, Except as Noted.

For maximum reliability, nonwinal operating conditions should be selected so that

operation is always within the following ranges:

|

AMBIENT TEMPERATURE {Ta)=25°C
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Fig.1 — Typical output low fsink)
current characteristics.
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- current characteristics.
Clock Pulse Width, tw 10 . 100 - ns
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Clock Input Rise or Fall Time; t,CL,tfCL 10 — 5 s 2
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Reset Pulse Width, tyy 10 50 - ns Ta ot
15 40 - s
5 180 - i 3
Data Input Disabie Setup Time, tg 10 100 - ns . .
16 70 _ Fig.3 — Typical output high (source)

current characteristics.



CD4076B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referencedto VggTerminal) ... ... ...t i iiiareeneiaaans -0.5Vio +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... e i -0.5Vto Vpp +0.5V
DCINPUT CURRENT, ANY ONEINPUT .. ... ittt iie it esii st a e aaannes +10mA

POWER DISSIPATION PER PACKAGE {Pp):

ForTa=-559Ct0+1009C .................

ForTp =+1009C to +125°C
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp, = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPeS) . ... ..vvveeenenennarvnnenes 100mwW
OPERATING-TEMPERATURE RANGE (Tp)...... Y -559C to +125°C

STORAGE TEMPERATURE RANGE Taig)-
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 + 1/32 inch {1.59 + 0.79mm) from casa for 108 max
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F,g 4 = Minimum output high (source)
currant characteristics.
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Fig.8 — CD40768 logic diagram.

COMMERCIAL CMOS
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CD40768 Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 259C, Input trtf = 20 ns,

PR Cy =50 pF, R = 200 kS2 (Unless otherwise noted)

€T,
Lot

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
Voo
\ Min.| Typ.|Max.
Plopaglation Delay Time: 5 300 |600
v Clock to Q Output, tpyp. tppLH 10 125 1250
: i 15 90 | 180
5 230 |460
Reset, "PHL - 10 100 {200
i5 75 1150,
- 5 ‘tiso [0 | ™
3-State Output 1 o 0 to High )
Impedance tp ¢ R =1kQ 10 75 [150
- PHZ, PLZ 15 60 | 120
‘ 5 150 |300
g;JSéatg l-thgfl l;ﬂpeda:ce to 1 R = 1k 10 75 | 150
utput, IpzH. IpZL 15 60 |120
' 5 100 |200
Transition Time, ITHL 'TLH 10 50 1100 ns
15 40 | 80
5 3 6
Maximum Clock input Frequency, foL 10 6 12 MHz
15 8 16
. . 5 100 [200
Minimum Clock Puise Width, 1y 10 50 {100 ns
15 40 | 80
Maximum Clock input Rise 5 15 - -
or Fall Time, 10 5 - - JT
el el 15 5 — —
5 60 120
Minimum Reset Pulse With, tyy 10 251 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
oo INPUTS f Yoo
[ | i ¥no
vss INPUTS outeuTS f
=] e
vl“ iy e s s,
e - b= ks Yoo <—
AR - ? oD+
< Lo Ves :
o) NOTE: :
vss TEST ANY COMBINATION ;
OF INPUTS Js

Ves

'Fig. 11 — Quiescent device current test circuit.

Fig. 12 — Input voltage test circuit.
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NOTE
MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Ypp AND Vg
COMNECT ALL UNUSED
NPUTS TO EITHER

Vpp OR Vgg -

Fig. 13 — Input current test circuit.



CD4076B Types

STATIC ELECTRICAL CHARACTERISTICS PENATURE [T, 1 25°C [1]
LOAD CAFACITI_N_CI (CLI-SDf :E
E‘ Jrl:% ) H-
H ]
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) - EH T tH
CHARACTER- : UNITS E1o B
ISTIC ' %
; Vo |ViN VoD +25 g3
v) | (v) ]| tvy| -55 | —40 | 485 | +125 | Min. | Typ. | Max. 33
QuiescentDevice | - -~ |05 6 | 5 | 5 | 150 | 150 | - | 00a | s 3
Current, - Jotof 10| 1o [ 10 | 300 | 300] — | 0oa | 10 A 3
'DD Max. — Jos[ 15| 20 | 20 | 600 | 600 | — ] 004 | 20 |
— |o20] 20 100 [ 100 | 3000 [ 3000 — | 0.08 | 100 5 0 18 20—
SUPPLY VOLTAGE (Vppi—V
Output Low 04 0,5 5 0.64 | 0.61 042 |.0.36 | 0.561 1 - 92¢5-27118R1
(Sink) ::nqrrent 05 [(o010f1wl1e 15 [ 11 [oe[13 ]| 26 | -
loL Min. 15_1015]| 15 | 42 | 4 | 28 | 24 |34 | 68 | - Fig.9 — Typical maximum clock input
Output High 46 [ 05| 5 |-064]-061(-042]-036[-051] -1 - | ma fraquency vs. supply voltage.
(Source) 2.5 05 5 | -2 |18 |13 18|16 | 32 | -
Current, 95 1010 10 |16 |-156 | -1.1 | -08 |-13 | <26 | =
1QH Min.
135 [ois] 15 [—a2 | -4 |28 | 24 |-34 | 68 | -
0':.‘::1\::;399‘ - 0.5 5 i 0.05 ~ 0 005 AMBIENT TEMPERATURE (T 31<25°C
Level, - lo.0] 10 0.05 Z 0 |o00s S
VoL Max: - 5108
— Jo1s| 15 0.05 - o_joos| | &% SRZX
. F R
Output Voltage: - 05] & 4.95 495 | 5 - 8 L é\«f’ %
High-Level, — Toa0] 10 9.95 995 | 10 | - F /«y 7
VaH Min, 2oL Lo /
~ Joas] 15 14.95 1495 | 15 - 5 1O P
input Low 0545] - | 5 15 R 15 | Pin ///,/ g A —
Voltage, _ — — g ¢ 7 TG 500pF
e 1,9 10 3 3 o f_/,/ , L e15eF
15135 — | 15 4 — 1 = Al L ?/,"/
R el = e P b
ge. .9 - 10 7 7 — — 0! ! 10 0% 0% 10°
Vil Min, 15135 - 15 1 1 _ _ INPUT FREQUEMNCY {f)—kHz
i iy s2C5-27114
Input Current B _5
Iy Max. 0,181 18 | £0.1 | *0.1 f £ - £1e 0.1 ] uA Fig. 10 — Typical dynamic powsr dissipation -
vs. frequency. .
3-State Cutput
Leakage Current| 0,18 (0,18} 18 |£0.4 | £0.4 | +12 | +12 ~ |#10-4{+04 | uA
louT Max.
20 30 40 50 €0 70 8o Dimensions and pad layout for CO40768H
] D 1 in pa are in miilimeaters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10~3 inch).
69—77
(1.753-1.956)

S

~0.284)

1(2.083—2.286)

92C5-32210
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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