CD4095B, CD4096B Types

CMOS Gated J-K

Master-Slave Flip-Flops

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

CD4096B Non-Inverting J and K Inputs

CD4096B Inverting and Non-Inverting J and K Inputs

The RCA-CD4095B and CDA4096B are J-K
Master-Slave Flip-Flops featuring separate
AND gating of multiple J and K inputs. The
gated J-K inputs control transfer of informa-
tion into the master section during clocked
operation. Information on the J-K inputs is
transferred to the Q and Q outputs on the
positive edge of the clock puise. SET and
RESET inputs (active high) are provided for
asynchronous operation.

The CD4095B and CD4096B types are sup-
plied in 14-lead hermetic duai-in-line cer-
amic packages (D and F suffixes), 14-tead
duai-in-tine plastic package (E suffix), 14-
lead ceramic flat package (K suffix),andin
chip form (H suffix).

MAX{IMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vop)

(Voltages referenced to Vgg Terminal) ...........

INPUT VOLTAGE RANGE, ALL INPUTS ..

DC INPUT CURRENT, ANY ONEINPUT ............

POWER DISSIPATION PER PACKAGE (Pp):

For Ty = -40to +60°C (PACKAGE TYPEE) .......
For T, = +6010 +85°C (PACKAGE TYPEE) ........
ForTp =-55t0 +100°C (PACKAGE TYPES D, F, K)
For TA = +100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

Features:

® 16 MHz toggle rate (typ.) at Vpp — Vgs =10V

» Gated inputs
= 100% tasted for quiescent current at 20 V
a

Maximum input current of 1 4A at 18 V over full package-

temperature range; 100 nA at 18 V and 25°C

s Noise margin over full package-temperature
range: 1VatVpp= 5V,2VatVpp~=
10V,25VatVpp=15V

a 5.V, 10-V, and 15-V parametric ratings

® Standardized, symmetrical output
characteristics

® Meets all requirements of JEDEC Tentatwe
Standard No. 13A, “Standard Specifi

Vop * 14

for Description of ‘B’ Series CMOS Devices”

Applications:
® Ragisters ¥ Counters 8 Control circuits

..................................... -0.5t0 +20V

. -05t0Vpp +0.5V

......................................... +10mA

.......................................... 500 mW
..... Derate Linearly at 12 mW/°C to 200 mW

................................ 500 mW

.......... Derate Linearly at 12 mW/°C to 200 mW

For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...........ccoooonnens 100 mW

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, FL K H Lot ria e s iae e s ncaeaasin s -551t0 +125°C

PACKAGE TYPEE ..........cociiiiivenns -40 to +85°C
STORAGE TEMPERATURE RANGE (Tgtg) - vvuvocensioreenniiinarraeeeee -85 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 inch (1.59 £ 0.79 mm) from case for 10smax. ..........c..ooveiinionn +265°C

o
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Fig. 1 — CDADY6B Functional Diagram.
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Functional Diagram
TRUTH TABLES
SYNCHRONOUS OPERATION {$=0 R=0)
Inputs Before Outputs After
Positive Clock Positive Clock
Transition Transition
s aja
olo No Change
011 [+] 1
110 1 0
1 1 Toggles
* For CD40958 For CD40968
J=J1-J2:43 J=J1'J2'J3__
K=K1'K2'K3 K=K1 K2 K3

ASYNCHRONOUS OPERATION
{J and K - DON'T CARE)

s [R ala
0|0 No Change
0|1 0|1
1 0 1 0
1 1 0 0
0=Vgg, 1=Vpp
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Fig.2 — Typical autput low (sink}
current characteristics.

DRAWN-TO- !MCE VOLTAGE (VD§)—V
a2cs-2emem
Fig.3 — Minimum output low [sink}
current characteristics.
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CD4095B, CD4096B Types

RECOMMENDED OPERATING CONDITIONS at TA = 25' C, Except as Noted. nanm—ro;ﬁsouncs VDLTAGEW|)5)—§V .
N o B
For maximum reliability, nominal operating conditions should be selected so that AMBIENT TEMPERATURE (TA125°C : T T
e T IV o4 §‘. jﬂl <
operation is always within the following ranges: H P GaTe 10-'SOURCE VOLTAGE tgsi=-5v. s ¢
i i
CHARACTERISTIC Vpp LIMITS UNITS &: H . g
) MIN. MAX. HiH H
Emews T 5 20
Supply-Voltage Range (For T4 = Full Bt : Hil
3 18 \" = 3
Package- Temperature Range) i 3: fEhateen L Hin :
Sasassamasiod : Fesst
5 400 - Sess! ﬂﬂ::} H f 21 tH xi % 2
Data Setup Time, tg 10 160 - ns R S il
15 100 - Hu e
5 140 —
Clock Pulse Width, t 10 60 — ns Fig.4 — Typical output high (source)
W 15 40 current characteristics.
5 3.5 ORAIN-TO-SOURCE VOLTAGE (Vpg!—V
Clock tnput Frequency, fo :g dc 13 MHz — “Snnm-nlsm_?'c :';Omhfﬁ?i_
HHHGATe 70-SOURCE vOLTAGE (Vog)e - v AT H
5 - 15 HiHH " 4
Clock Rise and Fall Time, t,CL, t;CL: 1(5) - g us HH &
1 = H
5 200 - HigH R e £
Set or Reset Pulse Width, ty 10 100 - ns HHE HEE e
15 50 - Hi Fofiduly 3
53 13E2LE beaeaaiS2 ELIEE NN
Boelas! Seititita L8
Ji3e2:: Y
H 1 HH I
T Hihh % 5
STATIC ELECTRICAL CHARACTERISTICS secs-reszas

Fig.5 — Minimum output high (source}
LIMITS AT INDICATED TEMPERATURES (°C) current characteristics.
CONDITIONS Vahues at -55, +25, +125 Apply 1o D, F, K, H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package
ISTiIC Vin |V 125 UNITS [AMDIENT TEWPERATURE (Ta)+25°C |71 :
Vo IN VDD
(v) (V) | (v) | -55 | —40 | +85 | +125 | Min. | Typ. | Max. |’
Quiescent Device - 0,5 5 1 1 30 30 - 0.02 1 i HrjouTae o
Current, — Jo10] 10| 2 2 60 | 60 | - | 002 2 A 3 et
10D Max. - [om5[ 15 a | & [120] 120 = [ o0z 4] * § ool tHiL Hit |
— {02020 20| 20 | 600 600 =~ | 004 | 20 - |
Output Low 04 05! 5 | 064|067 | 042 | 036 | 051 | 1 = i |
{Sink} Current 05 [o10f10] 16 |15 [ 11 09 {13 | 26 - Eaesss
1oL Min.
1.5 0,15] 15 4.2 4 28 2.4 34 6.8 —
£ T
Output High 4.6 05 5 | -064}-0.61|-0.42|-0.36|-0.51 -1 - mA L 50‘ E& =8 ‘
(Source) 2.5 05 5 ] -2 18 |13 |-1a8]-16 ] 32 | - LOAD CAPACITANCE (CLI—0F  gp0q scaginy
C 1,
L:g:nMin 95 0,101 10 |-16 [-15 | =11 09 |-13 | -26 - Fig.6 — Typical propagation delay time vs.
) 136 1015} 16 |42 | -4 [-28 | 24 [-34 | 68 | — load capacitance.
Output Voitage: — 05 5 0.05 -~ 0 0.05 ‘
Low-Level, - Joa0| 10 0.05 = 0 |oo0s
VoL Max.
- Joais| 15 0.05 = o Joos] .
Output Voltage: ~ o5 s 295 295 | 5 - 3 |
*\;igh*ﬁyel, - Jo10] 10 9.95 995 | 10 | - 3 ‘
OH Min. — Jois[ 15 14.95 1495 15 | - £
Input Low 05,45 — 5 1.5 - — 15 g [
Voltage, 1,9 _ 10 3 — — 3 §
ViL Max. !
L= 51350 - [ 18 ] — [ = 4 2 ;
£
Input High 05,45 - 5 35 3.5 - -— v
Voltage, 1.9 — 10 7 7 — — ‘
ViH Min.
1.5,136] - 15 1 1 — _ LOAD CAPACITANCE (G )— pF s
Input Current e
I‘:‘:\; Max. 018] 18 | 0.1 | +0.1 1 # ~ #1075 | 104 HA Fig.7 — Typical transition time vs, |
Ioad capacitance. |
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CD4095B, CD4096B Types

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

CL = 50 pF, R|_= 200 KN

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
Vop
(V) |MIN.[ TYP. | MAX.
Propagation Delay Time: tply |, tpL 4 5| - 260 | 500
Clock 10 { ~ 100 | 200
15 | — 75 | 150
ns
5 | — 150 | 300
Set or Reset 10 | — 75 { 150
15 | — 50 | 100
5| - 100 | 200
Transition Time, tTHy tTLH 10 | - 50 | 100 | ns
15 | — 40 80
5135 7 -
Maximum Clock Input Frequency, (fCL)“ 10 | 8 16 - MHz
15 12 24 -
5| — 70 | t40
Minimum Clock Pulse Width, ty 10 | - 30 60 ns
15 | — 20 40
5 - - 15
Clock Input Rise or Fall Time, 10 | - - 5 s
Yrel trcf 15 | - - 5
5 | -~ 100 | 200
Minimum Set or Reset Pulse Width, ty 10 | - S0 | 100 | ns
15 | — 25 50
51— 200 | 400
Minimum Data Setup Time, tg 10 | — 80 | 160 ns
15| - 50 | 100
Input Capacitance, C|N Any Input — | - 5| 7.5 | pF

"tr,tf=5ns
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FOR C040968 Ts@c{>./
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RESET [
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TRANSMISSION GaTE '
It jout

NPT TO OUTPUT IS
01 A BIDIRECTIONAL LOW IMPEOANCE
WHEN CONTROL (NPUT ¢ 15 “LOW®
AND CONTROL HWPUT 2 1S “HIGH™
BIAN OPEN CIRCUIT WHEN CONTROL
INPUT (1S "HIGH "AND CONTROL mPUY
215 “Low”

“aLL INPUTS PROTECTED BY
STANDARD COS/MOS
PROTECTION NETWORK

vss

92cu 2423801

Fig.11 — CD40958 and CD40968 logic diagram.
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Fig.8 — Typical clock frequency vs. supply
voltage (toggle mode—see Fig. 16).
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Fig. 9 — Typical power dissipation vs.
input clock frequency.

a7 20390

Fig.10 — Propagation delay, transition, and
setup-time waveforms,
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Fig.12 — Clock pulse rise and fall time

waveforms.
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Fig.13 — Quiescent device current test
cireuit,
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CD40958B, CD4096B Types
Voo Voo vop ls‘[.\,ss

INPUTS OUTPUTS INPUTS 3 S
v NOTE 4 J Q
Vin 2 MEASURE INPUTS F
N v—@ P (:) - SEQUENTIALLY, CD409%8
° < Vss TO BOTH Vpp AND Vs 12
Ve <+ CONNECT ALL UNUSED cLocx e
INPUTS TO EITHER s
NOTE: Voo Vs 10 X a—
Vss TEST ANY COMBINATION Vss Il
OF INPUTS R
a2cs 2ra02
92CS-2744R1 2
vss
U 24040W0
Fig. 14 ~ Input voltage test circuit. Fig.15 — Input leakage current test
circuit,
Fig. 16 ~ CD40958 connected in toggle
mode.
QA °B QC QD
<LOCK
DO—-W il Yoo
3] 3 3 3
cLocK J Og}-gjl ols ) L) —‘{_\J of®
120 2] L 12}cL 12
CD409%58 CD40958 CD4095B CD40958
Vvss
Gecs 2azain
Fig.17 — CD40968 connected as a D" sate o) o] z)stals el vlela)ol) STATE 0a 08 G¢ OO
type flip-flop. CLOCK 6 o 0 0 o
11 0 0 o
2 ] 1 0 o
Qa 3 ) 1 0 0o
0 0 1 0 \ore eiNszB1aRESETS
% FHEE S SEY, GO TO VS5 ON
? 1 N v ALL UNITS
ac - T 8 0 0 0 1
9 LI .
% | N
92cu- zezaras
Fig. 18 — Synchronous binary divide-by-ten counter,
DIMENSIONS AND PAD LAYOUT FOR CD40958 AND CD4096B
TERMINAL ASSIGNMENTS
O 10 20 30 40 50 60 70
65 { 1 { — ‘
80 13 i2 ® 9
50 14| ‘
40 8
- 62~70
(1575 ~1.778) ToP view
30—, 7 NC:NO CONNECTION  92cs 24426
] i
20 5
; o7 b CD4095B
=—d8 3 0 L
0— [}
" 4-10 4-10
{0102 -0.2549) (0102 -0.254)
R (R 4 71-79 .
{1.803—2.007) _ (1.803~2.007)
yecs-32212 s2cs-32213
CDA40958H CDA4096BH
The photographs and gimensions of each CMOS chip . X
represent a chip when it is part of the wafer. When the Dimensions in parentheses are in millimeters and are T
wafer is separated into individual chips, the angie of derived from the basic inch dimensions as indicated. o e

cleavage may vary with respect to the chip lace for NC:NOCONNECTION  orcs zaary
ditferent chips. The actual dimensions of the isolated
chip, therelore, may dilfer slightly from the nominal ‘
dimensions shown. The user should consider a tolerance CD40968 i
of —3 mils to +16 mils applicable to the nominal !
dimensions shown.

Grid graduations are in mils (10—3 inch).
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