CD4095l; CD4096B Types

CMOS Gated J-K
Master-Slave Flip-Flops

With Set-Reset Capability
High-Voltage Types {20-Volt Rating)

CDA40958 Non-Inverting J and K Inputs
CD40968 nverting and Non-Inverting J and K Inputs

F :
The RCA-CD40958 and CDA09EB are J-K eatures

Master-Stave Flip-Flops featuring separate ® Gated inputs

AND gating of multiple J and K inputs. The = 100% tested for quiescent current at 20 V
gated J-K inputs control transfer of informa- -
tion into the master section during clocked temperature range; 100 nA at 18 V and 25°C
operation. Information on the J-K inputs is = Noise margin over full package-temperature

vange: 1 VatVpp= 5V,2VatVpp=
transferred to the Q and Q outputs on the 10V, 25 Vat Vpp =15 V

positive edge of the clock pulse. SET and m 5.V, 10-V, and 15-V parametric ratings

®» 16 MHz toggle rate {typ.) at Vpp — V§s =10V

Maximum input current of 1 uA at 18 V over full package- {iunctional Diagram

Vsg = 7
NC =1
9205 - 24027R1

CD40958

RESET inputs (activ.e high) are provided for = Standardized, symmetrical output TRUTH TABLES
asynchronous operation. characteristics - SYNCHRONOUS OPERATION (S=0 R=0}
The CD4095B and CD40968 types are sup- = Meets all requirements of JEDEC Tentative Inputs Before Outputs After
plied in 14-iead hermetic dual-in-line cer- Standard No. 13A, “Standard Specifications Positive Clock Positive Clock
i . for Description of ‘B’ Series CMOS Devices" " o
amic packages (D and F suffixes), 14-lead . X Transition Transition
dual-in-line plastic package (E suffix), 14- Applications: | a [ a
tead ceramic flat package (K suftix),andin = Registers ® Counters ® Control
chip form (H suffix). 040 No Change
4] 1 ] 1
MAXIMUM RATINGS, Absolute-Maximum Values: t]o L
DG SUPPLY-VOLTAGE RANGE, (Vpp) 1 1 Toggtles
(Voltages referenced to Vgg Terminal) -
INPUT VOLTAGE RANGE, ALL INPUTS For CD40958 For CD40968
DG INPUT CURRENT, ANY ONE INPUT ... outttieianaensasans s st +10 mA J=J41-J2°J3 J=J1-92-43
POWER DiSSIPATION PER PACKAGE (Pp): K=Kt K2 K3 K=K1° K2 K3
ForTa - 010 G0 PAGKAGE TYPED oo o Soo
or Tp = +60to + °C (PACKAGE TYPEE)} ......... rate Linearly a m m R Y
For Tp, = -66 10 +100°C (PACKAGE TYPES D, F, K} «ooooomioiivns e st 500 mW U and K - DON'T CARE) _
For T = +100 10 +125°C (PACKAGE TYPES D, F. K) .....o.o Derate Linearly at 12 mW/°C to 206 mW S {R Q l a
DEVICE DISSIPATION PER OUTPUT TRANSISTOR P
For T, = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPESY ereenait e 100 mW 0 No Change
OPERATING-TEMPERATURE RANGE (Ta): 0|1 0 1
PACKAGE TYPES D, F. K, H -55to +125°C 5 0 s o
PACKAGE TYPEE .............c..n -40to +85°C
STORAGE TEMPERATURE RANGE (Tgpg) -« rcvcvnnsrrmrsrceenmmssssssansasiees 65 to +150°C 111 0|0
LEAD TEMPERATURE {DURING SOLDERING): 0=Vgs, 1= Vpp
At distance 1/16 + 1/32 inch (1.59 + 0.79 mm} from case for TOSMAX. .ovveneranneeenneeaans +265°C "
AMBIENT TEMPERATURE (Ta}e 25° [AMBIENT TEMPERATURE {Ty)25°C T tt .
L ; i i
SET ———-—l .:? GATE-TO-SOURCE VOLTAGE (VGs)* 3 H
! 2l z. (s \TE - 7O~ SOURCE VOLTAGE (Vgs1=i5¥ 111 H
8 1 &
a2 J QF—qQ =1 I3
33 2 20 3
cLoCK -':——- c H f 3
ni e v z 10
10 L6 = 5 7 H 1
el DLt : : =
2| vppr14 s “H ™
RESET o= >
w2l 5 R iy
92CS - 2443081 T ﬁ% {lﬁ
o 5 14 8 =]
‘DRAIN- TO- SOURCE VOLTAGE (vps)—V 25 2aseems DRAIN-TO- SOURCE VOLTAGE [Vps)—V
Fig. 1 — CD40968 Functional Diagram. Fig.2 — Typical output low (sink} Fig.3 — Minimum output low (sink)
current characteristics. current characteristics.
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CD4095B, CD4096B Types

RECOMMENDED OPERATING CONDITIONS at Ta= 25° C, Except as Noted. DRAIN- ro souﬂc: vonnai (vpsi—v
For maximum reliability, nominal operating conditions should be selected so that AMBENT r:wemm ".,.g.c J,}(Hti # I;u T
operation is always within the following ranges: e iR ok gt -3y e T TE
HrHH 3
CHARACTERISTIC Voo LIMITS UNITS H: ;
v) MIN. MAX. £
Supply-Voltage Range (For Ta = Full 3 18 v §
Package- Temperature Range) . 4
it z
5 400 - AT .
Data Setup Time, tg 10 160 - ns E 3 i } g
15 100 -~ R L
5 140 —
Clock Pulse Width, ty 10 60 — ns Fig.4 ~ Typical output high {source)
current characteristics.
15 40 -
5 35 DRAIN-TO-SOURCE VOLTAGE {Vps)—V
Clock Input Frequency, foL 10 dc B MHz - -10 -3
15 12 P W R s 3852528
GATE 70 SOURCE. VOLTAGE (vga e -5 v. b
. . 5 - 15 R H o
Clock Rise and Fall Time, t,CL, t4CL: 10 - 5 us 1 e t , &
15 - 5 i H i3
5 200 - : e H
Set or Reset Pulse Width, tyy 10 100 - ns 0z
15 50 ~ H
£ Al &1
H ; ;"’f:_;‘: 253383431 NS
L S S
AR 88 Jeisteseisna: 3
HEHR TR HiEE
STATIC ELECTRICAL CHARACTERISTICS Srisiensar
Fig.5 — Mini hi
LIMITS AT INDICATED TEMPERATURES (°C) v CJ,",;’ZfTh;’,"Jc”,ZL“’,iZ feource)
CONDITIONS Values at -55, +25, +125 Apply to D, F, K, H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
iSTIC 325 UNITS  TEWPERRTURE (Ta1-25°C T I
Vo |VIN |VoD i
(v) (V) j(v) | =55 | —40 | +85 | +125 | Min. | Typ. | Max. !
Quiescent Device - 0,5 5 1 1 30 30 - 0.02 1 Dot | M
Current, — Jo0] 10| 2 2 60 | 60 [ - [ o002 2 A 2 H
‘DD Max. -~ [035] 15 4 | a | 120 | 120 - | 002 K
- 0,20| 20 | 20 20 600 | 600 [ — 0.04 | 20 H
Output Low 0.4 05 5 064 | 0.61 0.42 0.36 | 0.51 1 -
{Sink} Current 05 {o10| 1016 |15 1.1 09 { 1.3 2.6 - B
foL Min. 15 |ois) 15 42 | & 28 | 24 [ 34 | 68 | -
Output High 46 |05 { 5 |-064|-061]-042]-036]-051] -3 - | mA i H 5 L
i
{Source) 25 05 5 -2 —-1.8 —-1.3 | -1.15{-186 -3.2 - LOAD CAPACITANCE (Ci)—pF 92¢5- 2639R¢
Current,
l:;H Min. 9.5 0,10| 10 -16 |-15 =11 -09 |-1.3 -26 - Fig.6 — Typical propagation delay time vs.
136 [015]| 15 |42 | -4 | 28 | 24]-34] -68 - foad capacitance.
Output Voltage: — 05 5 0.05 - 0 0.05
Low Level, — Jo1a] 10 0.05 - 0 |oo5
VoL Max.
- 15| 15 0.05 - 0 0.05 v 2
Output Voltage: - 05| 5 295 295 | 5 - 3
High-Level, - 010] 10 9.95 995 | 10 - —;
VOH Min. ~ [oa1s] 15 14.95 1495| 15 | - B
Input Low 05,45 — 5 1.5 —_ — 15 !
Voltage, e [ — Tho 3 = £
\Y . - ]
LM e 338 — [ 15 a S I N H
Input High 05,45 - 5 35 3.5 — —
Voltage, 1.9 - 10 7 7 — —
ViH Min. 1.5, 135| - 15 1 L _ _ LOAD CAPACITANCE (Cy )—pF
] t Culrenl s
"'D'l’:l Mon 0,18] 18 +0.1 +0.1 +1 +1 — £10~5 0.1 LA Fig.7 — Typical transition time vs.
load capacitance.
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CD4095B, CD4096B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C; Input t,. t = 20 ns,

CL=509F, RL=200KQ

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
Voo
(V) IMIN.|TYP. | MAX.
Propagation Delay Time: tpy, tPLH 51}~ 250 { 500
Clock 10 | - 100 | 200
16 | — 75 | 150
ns
5 | — 150 | 300
Set or Reset 10 | — 75 | 150
16 | —- 50 | 100
5| - 100 | 200
Transition Time, tyH, tTLH 10 | — 50 | 100 | ns
15 | — 40 80
5 |35 7 -
| Maximum Clock Input Frequency, (fCL)' 10 | 8 16 - MH2z
15 |12 24 -
5| - 70 | 140
Minimum Clock Pulse Width, ty 10 | — 30 60 | ns
15 | - 20 40
. 5 - - 15
Clock tnput Rise or Fall Time, 10 _ _ 5 us
Yeelr tref 15 | - - 5
5 { — 100 | 200
Minimum Set or Reset Pulse Width, tyy 10 | — 50 | 100 | ns
15 | — 25 50
5 | — 200 | 400
Minimum Data Setup Time, tg 10 | - 80 | 160 ns
15 | - 50 100
Input Capacitance, C|N Any Input -l = 5| 7.5 | pF

“tr,tf=5ns

FoR C040988 43— _

con Cos0968 3@4>4

rom c0a098 K3@T——

ton coaosen n@‘<{>/

RESET

z >

INPUT T QUTPUY 15
o) A BIOWRECTIONAL LOW WPEDANCE
WHEN CONTAOL INPUT 115 "LOW"
AND COMTROL INPUT 2 1S "NIGH"
bIAN GPEN CIRCUIT WHEN CONTAOL
INPUT 1 1S "WIGR"AND CONTROL INPUT
215 “Low”

Fig.11 — CD40958 and CD40968 logic diagram.
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AMBIENT TEMPERATURE (Tp}=25°C j 4{ b3 ;
Yyte=Bas Hi ] 1
L 30cL=s0eF ITTTH 7
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i 2satill
g H aﬁ‘r N l ‘
. i R
K 1 S
g | 41’ s i
S 3 s % ;}- b ,i’ ¢
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Fig.8 — Typical clock frequency vs. supply
voftage (toggle mode~see Fig. 16).
105, [AMBIENT TEMPERATURE (1a)*25°C 4 1
o L ILIL ~ 1
5 10 | MAXIHUM PXCKAGE DISSIPATION - 200
e iﬁ? *ﬂﬂ { ¥ T T
2 1 . N T T
5 '0‘. HE T 1% sy
3 e I
3 2 - i GQ,\«'% ey s R
P o e = 22 e 2 =
R 22 cak B as
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Fig. 9 — Typical power dissipation vs.
input clock frequency.

eI
Fig.10 — Propagation delay, transition, and
setup-time waveforms.

el oo
P

2cs 23

Fig.12 — Clock pulse rise and fall time
wavefarms.

Voo

o t

INPUTS

a2cs- 2040IR1

Fig.13 — Quiescent device current test
circuit.
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Voo
INPUTS QUTPUTS
Vi
a +
hd =
Vi
NOTE
Vss TEST ANY COMBINATION
OF INPUTS

92652744 1R

Fig. 14 — Input voltage test circuit.

Gclh rhoa.

Fig.17 — CD40968B connected as a "D
type flip-fiop.

CD4095B, CD4096B Types

Voo

INPUTS

Voo NOTE

MEASURE INPUTS

SEQUENTIALLY,

Vs TO BOTH Vg AND Vgg
CONNECT ALL UNUSED
IMPUTS TO EITHER
VDDQVSS

cLock D

srcs 2reaz

vss

HACS 24 0aum

Fig.15 — Input ieakage current test

circuit.
Fig.16 — CD4095B connected in toggle
mode.
o % % o
? o o
cLock
INPUT
Yoo
3 N
v Qla El of 8. J Q 8
CD40958 CD*0956 CD40958
x 1 x o D « 153
—
state ol b 2|3 afs el el o]
STATE Qa Qg Oc Qo
0tk o 6 0 o o
11 0 9 o
B 2 0o 1 0 0
~a 3 1 t o o
4+ 0 0 1 0
o —1 5 1 o 1 o NOTE MNsZaidAEsErs
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92¢u - pazarAl

Fig. 18 — Synchronous binary divide-by-ten counter.

DIMENSIONS AND PAD LAYOUT FOR CD40958 AND CD40968

62—70
(1575=1.778)

{0102 - 0254) ‘

1

CD4095BH

The photographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
walfes is separated into individual chips. the angle of
cleavage may vary with respect 1o the chip face for
dilferent chips. The actual dimensions of the 1solated
chip, therelore, may ditter stightly from the nominal
dimensions shawn. The user shouid considera tolerance
of ~3 mifs to +16 mils apphicable to the nominal
gimensions shown.

- n-71e
1863-2007) _, o

TERMINAL ASSIGNMENTS

P—a r—

=

eI
e

0 S

TOP VIEW
NC:NO CONNECTION 9205 2aa2h

CD40958

L_ 4-10
- (0102 -0.254)
T-79
(.803-2.007)
920s5-32213
CD4096BH

Dimensions in parentheses are in miltimeters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils (10—3 inch).

TOP VIEW

NC=NOCONNECTION  9yc 24a09

CDA4096B
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