CD4076B Types

Features:
m  Three-state outputs
CMO s 4 B't m |nput disabled without gating the clock
-Bi ;
- w Gated output control lines for oara wryt qureur
D'Type Reg |sters enabling or disabling the outputs @ e
s Standardized, symmetrical output o
High-Voltage Types (20-Volt Rating) characteristics "
® 100% tested for quiescent current at 20 V
. . = Maximum input current of 1 1A at 18 V over o3
The _C!Z)407SB types are four-bit registers full package temperature range; 100 nA at os
consisting of D-type flip-flops that feature o,
N N 18 V and 25°C
three-state outputs. Data Disable inputs are R
provided to control the entry of data into »  Noise margin over full package temperature s2cs- zasasm
the flip-flops. When both Data Disable in- range:
puts are low, data at the D inputs are loaded 1VatVpp=5V
into their respective flip-flops on the next 2VvatVpp=10V FUNCTIONAL DIAGRAM
positive transition of the clock input. Qut- 25VatVpp=15V
put Disable inputs are aiso provided. When ® 5.V, 10-V, and 15-V parametric ratings
the Output Disable inputs are both tow, the ® Meets all requirements of JEDEC Tentative wwsiEwT TewpenaTuRe (Ta)- 26 CCITTE T
normal logic states of the four outputs are Standard No. 13A, ““Standard Specifications K R
available to the load. The outputs are disa- for Description of ‘B’ Series CMOS Devices™” lé 8 eTaess s 58is! %
bled independently of the clock by a high s GATE-TO-SOURCE VOLTAGE (Vos)*
logic level at either Output Disable input, ] b
and present a high impedance. ( v 5
) 22
The CD4076B types are supplied in 16-lead DreABLE 2: . AoET H
ceramic dual-in-line packages (D and F o1 3 DATA | g
suffixes), 16-lead dual-in-line plastic pack- Q2 L DaTA 2 2
ages (E suffix), 16-lead ceramic flat packages °°: 2 E::i 2 2 7
(K suffix), and in chip form {H suffix). cLOCK N ¢ ?:;GY 3 3 “";,
Vgs 8 q.z%msunz 1 H
o [
TOP VIEW Gscs canmt DRAIN-TO~SOURCE VOLTAGE (Vps)—V 9205243188
TERMINAL ASSIGNMENT Fig.1 ~ Typical output low [sink)
current characteristics.
AMBIENT T Mate23°c HJH 7
RECOMMENDED OPERATING CONDITIONS at Tp = 25°C, Except as Noted. b
For maximum reliability, nominal operating conditions should be selected so that Ls
operation is always within the following ranges: = HH H
=z 12 ISV
CHARACTERISTIC Vpbo LIMITS UNITS §
V) Min. | Max. 2 o
> 7 A4
3
Supply-Voltage Range (For T a=Full Package- =
Temperature Range) 3 18 v 5
3 't
5 200 - .. ii
Data Setup Time, tg 10 80 - ns ORAINTTO" SOURCE VOLTAGE (1081 - caesamam
15 60 -
Fig.2 — Minimum output low (sink)
5 200 - current characteristics.
Clock Pulse Width, tyy 10 100 - ns
.‘5 80 _ DRAIN-TO- SOURCE VOLTAGE (Mps)—V
-] =10 T -51
AMBIENT TEMPERATURE (Ta)+25 *¢ LLTH TR
5 3 .. b o T £ <
Clock Input Frequency, fc 10 dc 6 MHz trreb pr t x
15 8 311535 : N 8
) ) 5 - 15 :
Clock Input Rise or Fall Time, t,CL,tfCL 10 - 5 ks 3
"5 f— 5 “ { -0V H §
5 120 - L HH HH o 3
Reset Pulse Width, tyy 10 50 - ns T e inee tH w§
15 40 - R 5
5 180 - T R 2
Data Input Disable Setup Time, tg 10 100 B ns Eaiiaiasisedatsasssanadassassranss u!,m.
15 70 — Fig.3 — Typical output high fsource)

current characteristics.
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CD4076B Types

ORAIN-TO-SOURCE VOLTAGE (Vpgl—Vv

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

-18 -0 -3 o
(Voltages referenced to Vgg Terminal) ...............ccooviiursiuineeas . -05t0 +20 V AMBENT ";"f'"""m ::‘;"f,’uc,ﬁmi,:_g;%;
INPUT VOLTAGE RANGE, ALL INPUTS -0.51t0 Vpp +0.5V ATE -7 VOLTAGE (¥gg)= -3 v ?
DC INPUT CURRENT, ANY ONE INPUT ...ttt e +10 mA F
POWER DISSIPATION PER PACKAGE Pp): H ® g
For Tp =-4010 +60°C (PACKAGE TYPE E} .........iuuiiitiniiiit i 500 mwW HH £5541 E
For Tp =+6010 +85°C (PACKAGE TYPEE) ..........c......... Derate Linearly at 12 mW/°C to 200 mW HEH Cov bt 2
For Ta =-5510 +100°C (PACKAGE TYPES D, F, K) . ..ottt e 500 mw 1 H ¥
For T =+100 to +125°C (PACKAGE TYPES D, F, K) .......... Derate Linearly at 12 mW/°C to 200 mW R HERRD 33 §
DEVIGE DISSIPATION PER OUTPUT TRANSISTOR: FH ey . X
For TA = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...................... 100 mwW H gadss H i
OPERATING-TEMPERATURE RANGE (Ta): ses ?
PACKAGE TYPES D, F, K, H Lot e e -55t0 +125°C Ai 11 H H ‘é
PACKAGE TYPEE . ...ttt it e e e e e e e, -40to +85°C 11
STORAGE TEMPERATURE RANGE (Tstg) ettt e et rane -85 to +150°C 22c3-20520m2
LEAD TEMPERATURE (DURING SOLDERING): Fig.4 — Minimum output high ( )
At distance 1/16 + 1/32 inch {1.58 + 0.79 mm) from case for 10S max. ......................... +265°C current characteristics.
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Fig.6 — Typical propagation delay time
vs. load capacitance (clock to Q).
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o asmens OUTPUT DISABLE
teLz
fa) Q auTeuT
Q ouUTPUT o *
ouTPUT
DISABLE N B
teHz * ®@Voo
para ¥ [: D o
1 Ga)y—
cHar |TEST[vOLT [ |
AT D AT @ o ,(. - ol
tpHz | VDO | Vss IIE‘AF\’:" :- R
'PLZ [Vss | Vbp 92¢5-29299 o1SABLE {6210V
tPZ1, | Vss | vop E
*Pzn| Voo | Vss (b) DATA _#*
2 M
{
0z
Fig.5 — Functional waveforms for CD40768B. cLock :* )
" AMBIENT TEMPERATURE (Tp)e25°C it i ,H:D_L
el Truth Table - | |
DATA 1
t R i Next ARC
1 H i Data Input State
3 200) Disable Data Output
- Reset Clock Gt G2 D Q
o
i 1 X X x x o
s a [ x x X Q NC * { |
z o |/ | x x a NC D:"GD__—:DI_
H o |/ |x ) x a NC
F o | o 0 1 t RESET :“' )
E o |/ o 0 a [ Voo
0 1| x x x a NC H*ALL INPUTS PROTECTED BY
COS/MOS PROTECTION NETWORK
o T | x x x a NC
LORD CAPACHIANCE (CLImr s oasen Whea either Output Disable M o1 N 15 hagh, the outputs are vss
disattled thigh state), however
- . eas s of the flip tlops 15 not aflected 92CS -24808R2
Fig.7 — Typical transition time vs. 1= Hugh Leve) X+ Dont Care o
Joad capacitance. 0= Low Level NC = No Change Fig.8 — CD40768 logic diagram.
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CD4076B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25°C, Input tr,t¢ = 20 ns,
CL =50 pF, R = 200k (Unless otherwise noted)

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
Vob
\' Min.| Typ.|Max.
Propagation Delay Trme 5 300 | GO0
Clock to Q Outpul, tpy( . tpLH 10 125 1250
15 90 1180
5 230 |460
Reset 10 100 |200
15 75 j150
ns
5 150 |300
-State )] Higt
?j(:;as(\::p:” 1 mtf‘lo 1gh R[_:" kQ 10 75 1150
P ~-PHZ TPLZ 15 60 |120
5 150 300
3'S(t]atoe High Impedance to 1 Ry = 1kE2 10 75 150
o1 utput, tpzH. 1PZL 15 60 [120
5 100 {200
Tiransition Time, YTHL: 'TLH 10 50 | 100 ns
15 40 | 80
5 3 6
Maximum Clack lnput Frequency, fCL 10 6 12 MHz
15 8 16
5 100 |200
Minimum Clock Pulse Width, tyy 10 50 {100 ns
15 40 | 80
Maximum Clock Input Rise 5 15 - -
ar Fall Time, 10 5 — - us
tels tel 15 5 _| =
5 60 (120
Minimum Reset Pulse With, tyy 10 25 | 50 ns
15 20 | 40
5 100 {200
Minimum Data Setup Time, tg 10 - 40 | 80 ns
15 30 | 60
Minimum Data tnput Disable 5 90 (180
Setup Time, tg 10 - 50 | 100 ns
15 - 35| 70
Input Capacitance, C|N Any Input 5|75 pF
Voo
v t
INPUTS Voo
"055 INPUTS QuUTPUTS
Vin mvu;s_l
. Voo -
o e o~
ves -]
-
vss TEST ANY COMBINATION
OF INPUTS

v,
92c8- 2740181

Fig.11 — Quiescent device current test circuit.

92CS-27441R1

Fig. 12 — Input voltage test circuit.

A/

Vss

NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vg AND Vgg:
CONNECT ALL UNUSED
INPUTS TO EITHER
Vo OR Vgg

92¢s- 21402

Fig. 13 — Input current test circuit.
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CD40768B Types

STATIC ELECTRICAL CHARACTERISTICS TEMPERAT URE [TA1725°C asngn
LOAD CAPACITANCE (Cy )=50pF [ 'L HH
s L iH
[ =1 It 9 .ad OTHT N O
LIMITS AT INDICATED TEMPERATURES (°C) 2 H
CONDITIONS Vaiues at -55, +25, +125 Apply 10 D, F, K, H Packages 35 TR
CHARACTER- Values at 40, +25, +86 Apply to E Package ET.oH HETHT H
1STIC 25 uNITS 3 H
Vo |VIN |{VDD 2% H H
(v} {v) | (v)] —55 | —40 | +85 | +125 [ Min. | Typ. | Max. 3 gi FH SegpEseaiays
Quiescent Device |  — 05| s | & 5 | 150 | 150] - | 00a | s 2 s H
Current, - |o1ojiof 1w [ 10 300 [300] - [ o0o0a]| 10 A 3 oHHHH
'DD Max. — Jo15] 5] 20 | 20 | 600 | 600 | — | o00s | 20 ] “ S 2
- [020]| 20 ] 100 [ 100 | 3000 | 3000| - | 0.08 | 100 G g £
SUPPLY VOLTAGE ( )
Output Low 0.4 05| 5 [064a 061 | 042 | 0.36 | 051 1 - YOOI s anism
(Sink) Current 05 0,10 10 | 16 1.5 1.1 09 {13 2.6 -
foL Min. 15 |035] 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 frequancy vs. supply voltage.
(Source) 25 05| 5 | -2 (18 [13T118[-16 ] 32 | -
Current, 95 [010] 10 |-16|-15 | 11 | 098 |13 | 26 | =
10K Min.
135 |015] 16 [-a2 | 2 | 28 | 24 |34 | 68 | -
Ol:-tpu_tL\;oLt'age: _ 05 | 5 4 0.05 - 0 0.05 §FAMBIENT TEWPERATURE (T a1425°C
ow-Level, — |o10] 10 0.05 - 0 | o0 P r
VoL Max. 103
- 015] 15 0.05 - o Joos} £ '%F
Output Voltage: - 05 | 5 4.95 4.95 5 - & oL S
High-Level, B T YT 995 995 | 10 | - K S o Q
VO Min. 8 o3 .
— 015] 15 14.95 1495 15 - 3 0 Q,VK/
- )
Tnput Low 0545] — | 5 15 — | = [1s § oL “
Voltage, 19 | - |10 3 ~“ 1= [ 3 £ 7
V(L Max. 3ol A//
15135] - | 15 4 - =147, N e ;
- £
Input High 05,4.5 - s 35 3.5 - - bl ’:“1 THETL e IJlIl[JI!IIIH
Voltage, . 1'9 — 10 7 7 — _ ln" ll 4 Iml -n'ozz li:o,l lCl’o.Z ‘Slm,
VIH Min. 15,135 ~ 15 Y] 1 _ _ (NPUT FREQUENCY (11— kHz
d ~ 92CS-27114
input Current —5
11N Max. - 018( 18 *0.1 *0.1 1 1 - e *0.1 HA Fig.10 ~ Typical dynamic power dissipation
vs. frequency.
3-State Output
Leakage Current| 0,18 [0,18] 18 {+0.4 | +0.4 | +12 | 12 - |+10-41+04] ua
louT Max.

Dimensions and pad layout for CD40768H

D, 7 in p. are in milli and are
darived from the basic inch dimensions as indicated.
Grid graduations are in mils { 10~ inch ).

The photographs and dimensions of eaach CMOS chip
fepresent a chip when it is part of the wafer. When the

6977 wafsr is separated into individual chips. the angle of
(1.753~1.956) cleavage may vary with respact to the chip lace for
ditferent chips. The actual dimensions of the isolated
chip, thergfore, may differ slightly from the nominal
dimansions shown. The user shauld consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

4-10
(0.102-0.254)
8290 R —

(2.083-2.286) _
9205-32210
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