TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT TC40H 076P/F
SILICoNAMONOEITgIC J C4 OH 0 7 6 A P / A F

TC40HO76  DUAL J-K FLIP-FLOP (PULSE TP{IGGCDQ TYPE)
TC40HO76A DUAL J-K FLIP-FLOP (EDGE\(RIGGER TYPE)

The TC40HO76 is a dual J-K tkp-blop with
a synchronous clear preset funét\{w

J-K mode: When both of GLEAR and PRESET are
set to "H" level, and u&&dﬁi with CLOCK input,

the output varies at"%ﬁa\ LOCK 1 pulse for the N

TC40HO76 and at the/ }htl/l.ng edge of CLOCK for the RPN
TC4O0HOT76A, depen@%g on the conditions of J and K.

R-S mu@ When CLEAR is set to "L" level and 16
PRESET to ¢ "H’O level, Q goes to "H" level and Q to 1

N
"L" 1e\§e\:\>~egardless of the other inputs.

MFP16(F16GC-P)

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT BLOCK DIAGRAM

Supply Voltage VDD |VYss-0.5%Vss+1l0 | v

Input Voltage VIN |V$s-0.5~VDDH0.5

OQutput Voltage Vour |Vss-0.5~Vpp+0.5| V

Input Current IIN +10 mA 0

Power Dissipation Pp  [300(DIP)/180(MFP)| mW s

Storage Temperature Tstg -65~ 150 °C UY-1 12

Lead Temp./Time Tsol 260°C « 10 sec

RE COMMENDED OPERATING CONDITIONS o
CHARACTERISTIC EYMBOL MIN, | TYP. | MAX.| UNIT \\/‘

Supply Voltage Vop 2.0 - 8.0 | v % ALL INPUTS ARENEQUDEFED WITH

Input Voltage Vin| o - Vop | v PROTECTION cx%ﬁ:’

Operating Temperature |To,r [-40 = 85 °C % >

TRUTH TABLE (TC40HO76) TRUTH TABLE (zcki0764)

INPUTS OUTPUTS INPUTS OUTPUTS

PRESET TLEAR CLOCE ERES Q q PRESET|GLEARYCLOCK | J | K Q Q
L H * * | % H L L 2 B * * | = H L
H L * * (%] L H T [@)3 * |m|{%]| L H
L L * ¥ |%| =® H AN IR [
H H JU L | L | NO CHANGE H H 3 | &L | v | No cHANGE
H H I H|L H L, /'’ H FIERR H L
H q JL L|H L A H H ENIBE L H
H H JL H|H TOGGLE H H 3 [u]s= TOOGLE
* Don't Care S\ g H " [ x| x | no cHaNGE

JLOne high-Level Pulae S
_f Transition from Low to high levely
A_Transition from high to Low level,
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40HO076P/F
TC40HO76AP/AF

RECOMMENDED OPERATING CONDITIONS (Vss=0.0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN, TYP. MAX. UNIT
Supply Voltage VDD - 2.0 - 8.0 \
Input Voltage VIN - 0.0 - VDD v
Operating Temperature topr - ~40 - 85 °c

ELECTRICAL CHARACTERISTICS (Vgs=0.0V)
-40°C 25°¢C 85°C
VDD UNLIT]
CHARACTERISTIC |SYMBOL|{TEST CONDITION (V) | mIN. | MaX.] MIN.| TYP.| MAX.| MIN.| MAX.
High Level |Tour|<lua
Output Voltage | 'OH |vpy=vec,vpo 514950 - |4.95| 5.0 - |4.95| -
\
Low Level [TouT|<1lpA
Output Voltage VoL VIN=Vss . VDD 5 - 0.05 - 0.0{ 0.09 - 0.05
Hi =
igh Level Ton Vou=4.6V 5 1-0.52| - Lo.s4] - _ Lo.3l -
Output Current ViN=Vss,VpD oA
Low Level VoL=0.4V
Output Current | OL VIN=Vss, VDD 3| L. -t - - |08 -
e
Input | rover | Vis |lTour!<lua 5040 - |40 - | - |40 -
Voltagel TL™ Vou=4.5V v
o]
€ Level | VIL |Vqp=0.5v 5] - |10 ] - - | ol - |10
"HVV
Input || vel Ity |Vg=8.0v 8 - lo.3 - 10-5| 0.3 - 1.0 LA
T — -
Corrent] 101 | L |VviL=0.0V 8 | - t0.3 | - |-10-5|-0.3| - [-1.0
Quiescent
Supply Current | IDD |*Viy=Vgg,Vpp 5 - |5.0 - 10-2 5.0| - [25.0 | ua
*All valid input combinations
SWITCHING CHARACTERISTICS (Ta=25°C, Vss=0.0V, CL=15pF)
CHARACTERISTIC SYMBOL TEST CONDITION Ye MIN.| TYP.| MAX. |UNIT
Output Rise Time tor Circuit 1 5 - 24 40 | Lo
Output Fall Time tof Circuit 1 5 - 18 40
Propagation | (Low-High) tpLH Circuit 1 5 - 27 50 ne
Delay Time (High-Low) tpHL CLOCK-Q, Q - 37 55
Propagation (Low-High) tpLH Cirucit 1 - 40 60 s
Delay Time [“(hjgh-Low) tpHL | CL, PR-Q, Q > 72 [ 56| 8
Max. Clock Frequency fMAXS 5 10 20 - | MHz
Min. Data Setup Time tget up|Circuit 3 TC40HO76A 5 - - 25| ns
Min. Data Setup Time tset up|{Circuit 2 TC40HO76 5 - - ns
Min. Data Hold Time thold |[Circuit 3 TC40HO76A | 5 - - ns
Min. Data Hold Time thold [Circuit 2 TC40HO76 5 - - ns
Min. Clear and Preset Pulse N Cirucit 1 CLEAR, 5 - 23 40 | ns
Width w PRESET
TOSHIBA 88



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40HO76P/F
TC40HO76AP/AF

(CONTINUE)

CHARACTERISTIC SYMBOL TEST CONSITION ‘(73? MIN,. | TYP. | MAX. | UNIT
Max, Clock Rise Time trg 51 0.5 5
Max. Clock Fall Time tfg : - - H
?%;é Clear and Preset Removal trem CIRCUIT 1 5 - 15 30 ns
Input Capacitance Cin - 5 - pF

SWITCHING TIME TEST WAVLFORM

CIRCUIT 1L (J=K=Vpp,CL or PR=Vpp)

1ons 10n8
CLEAR VoD
(PRESET)
Vgs
VoD
CLOCK
Vss
VoH
2 (@) v
oL
— S VoH
Q (@) 50% 50 50%
10% 9
VoL
=— tor —= Tot
CIRCUIT 2 (TC40HO076,CL=PR=Vpp)
10ns 10ns
e -
% VoD
J,K ? 50%
Lo%
Vss
taetup Thol
- VoD
CLOCK X 5C%
9
Vss

VoL

89 TOSHIBA



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40HO76P/F
TC40HO76AP/AF

SWITCHING TIME TEST HAVEFORM-

CIRCUIT 3 (TC40H76AP,CL=PR=Vpp) 1008 1008
p-
v
553 DD
J, K 50% 50% 50% 50%
10% 10%, Vas
tgetup o tsetup o
- thold tpold
90% 90% 1 Vpp
—_— 0 50
CLOCK 140 \5 % N\ %
. Vss
1008 1008
_ VoH
2,2
VoL
tod = VDD tpd - VDD
Ta=25T¢ Ta=25T
=5 140 = 140
;1 C,=15pPF ;’ CL=15pF
= 120 \ TYPICAL = 120 EPICAL
> CLOCK=-Q . > CL —
o100 CLOCK-Q.. 4 sa1co \ — -a.3
aa \ =5 tpHL PR
al g A av~ g0
o ) 3 \
Za \ tpHL g a
e o0 I NS
< >\ < —
o 40 N 2 40 tpLH
b tpLd o
¢ zc + g =0
ay I Ay
0 2 4 6 8 0 4 6
SUPPLY VOLTAGE Vpp (V) SUPPLY VOLTAGE Vpp (V)
tpd - CL tw - VpD
& 100 Ta=25T
o [ 140 CL=15pF
& -
TYPICAL
= _ 80 - o 120
) A & CLEAR
= a8 a ————
ag s P g ;1°° \ PRESET
z 3 A8 @ S 80
2 s P~ 17 9 @ =
£ 40 s Ta=25¢ =
) & \
z Vpp=5V .
a z 40
g 20 TYPICAL -
- - 2
& CLOCE~Q ,Q 20
L
0 40 80 120 160 200 240 ° 2 ry r S
LOAD CAPACITANCE Cp (PpF) SUPPLY VOLTAGE Vpp (V)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40HO76P/F
TC4A0HO76AP/AF

Ipp - fIn fuaxe - VDD
1m i Ta=25T
= Y- H - CL=15pPF
@ & HH o J.K.CL. PR="H'
4 Vi = 301
3 LAY S ] tr=ty=5n8
- < A~ 3~ DUTY CYCLE=50%
100 4 23 TYPICAL
3] [ |
= — ] ra=257¢ 3 20
&) yalm o
g ZHy S ou=iser :
s A0 J.K.CL.PR="H" g o
o § tr=te=5n8 = = 10
% 1o i =8
N =t DUTY CYCLE=S50% 3
[*N 14 1T TYPICAL .
2 R N %
100K 1M oM 5
5 z 5
INPUT PREQUENCY f Hz
@ v (Hz) SUPELY VOLTAGE Vpp (V)
IoL - VoL Iog - (Vpp - Vou)
[ T
£ s Vpp=8V SUPPLY VOLTAGE-HIGH LEVEL OUTPUT VOLTAGE
) A Vpp = Vou (V) E
g R r @
Ehe) / s 8 7 6 5 4 3 2 1 0 z
= 5 20 T T o o
IDD=2V —_
2 . / Ta=25T Vpp=2V | 2
g3 " typrcaL L~ -S 2E
25 ] Vpp=5V // £
10 -10 2 =
A — o=
R // Ta=25% VDp=5V o
2 7 _ TYPICAL -15 2
=) Vpp=2V >
A , e 20 2
= 0 T 4 -20 3
3 ‘ ’ — .
| vpp=8v -
LOW LEVEL OUTPUT VOLTAGE D= 25 :?E
Voo (V) 'S -3C
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