TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT TC40H07 BP/F
SILICON MONOLITHIC TC4OH 0 7 6A P/AF
TC40HO76  DUAL J-K FLIP-FLOP (PULSE TRIGGER TYPE)
TCA0HO76A DUAL J-K FLIP-FLOP (EDGE TRIGGER TYPE)

The TC40HO076 is a dual J-K flip-flop with
a synchronous clear preset function.
J-K mode: When both of CLEAR and PRESET are
set to "H" level, and provided with CLOCK input, 16
the output varies at the CLOCK 1 pulse for the N
TC40HO76 and at the falling edge of CLOCK for the DIPL6(3D16A-P)
TC40HO76A, depending on the conditions of J and K.
R-S mode: When CLEAR is set to "L" level and 16@
PRESET to "H" level, Q goes to "H" level and Q to )
"L" level regardless of the other inputs.
MFP16 (F16GC-P)
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT BLOCK DIAGRAM
Supply Voltage VDD |Vs5-0.5" V55+10 v
Input Voltage VIN |Vss-0.5~VDDH0.5] V
Qutput Voltage VouT |Vss-0.5+Vpp+0.5| Vv
1 9
Input Current IIN *10 mA
Power Dissipation Pp 300 (DIP) /180 (MFP) | mW 6
Storage Temperature Tstg ~-65 150 °C -1 12
Lead Temp./Time Tsol 260°C - 10 sec
Vpp=5
RECOMMENDED OPERATING CONDITIONS Vaa—13
CHARACTERISTIC EYMBOI} MIN, | TYP. | MAX.| UNIT
Supply Voltage Vbp 2.0 - 8.0 Vv % ALL INPUTS ARE BQUIFFED WITH
Input Voltage Vin| © - Vpp | Vv PROTECTION CIRCULT.
Operating Temperature Topr | -40 - 85 °C
TRUTH TABLE (TCA40HO76) TRUTH TABLE (TC40HO76A)
INPUTS OUTPUTS INPUTS OUTPUTS
PRESET CLEAR CLOCE J|K Q Q PRESET|CLEAR |CLOCK [ J | K Q Q
L H * * | % H L L H * »* | = H L
H L * #* | % L H H L # LS L H
L L L3 LR H H L L »* * | % H H
H H Ju L | L | NO CHANGE H H T (L | v | wo cHanee
H H T H|L H L H H FEERR H L
H H JL L|H L H H H 3_ L | H L H
H H JL H|H TOGAGLE H H 1 |E|H TOGAQLE
% Don't Care H H _§ [ x| x| No cHANGE
JL One high—Level Pulase
_§ Transition from Low to high level,
__Trensition from high to Low level,
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40HO76P/F
TC40HO76AP/AF

RECOMMENDED OPERATING CONDITIONS (Vss=0.0V)

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

ELECTRICAL CHARACTERISTICS (Vgg=0.0V)
-40°C 25°C 85°C
Vbp UNLT]
CHARACTERISTIC | SYMBOL|TE
s ST CONDITION| (yy "uIN. | max. MIN.| TYP. | MAX.| MIN. | MAX.
High Level | Iour|<lua
output Voltage | 'OH |vyg=ves,Vpn 5 14.95] - |4.95| 5.0 - [4.95] -
\Y
Low Level | TouT|<1lpa
Output Voltage VoL VINTYSS» VDD 5 - 0.05 - 0.0{ 0,05 - 0.05
High L, 1 =
gh Leve Iog | OH=4.6V 5 1-0.52| - Lo.44] - - |-0.36] -
Output Current ViN=Vss, VDD
mA
Low Level VoL=0.4V
OQutput Current Tor, VIN=VSS, VDD 30 1.4 - |t - - |0.8 -
Hornt
Input | 1over | Vi |!Tour!<lua s 40| - |40 | - - 40} -
Vol Ty Vou=4.5V v
oltage  Cvel Vio Vyp=0.5V 5 - |1.0 - - 1.0} - 1.0
T
Input | iever | I |Viy=8.0v 8| - 103 | - JwoSf 03] - frof
L
Current| LW | 111 |viL=0.0v 8 [ - t0.3 | - [-10-5]-0.3| - [-1.0
Quiescent I x _ 5 -2
Supply Current DD VinN=Vss,VpD - 5.0 - 10 5.0 - 25.0 | pA
*All valid input combinations
SWITCHING CHARACTERISTICS (Ta=25°C, Vss=0.0V, CL=15pF)
CHARACTERISTIC SYMBOL TEST CONDITION ‘(I‘[} MIN.| TYP, | MAaX. |UNIT
Output Rise Time tor Circuit 1 5 - 24 40 | e
Output Fall Time tof Circuit 1 5 - 18 40
Propagation (Low-High) tpLH Circuit 1 5 - 27 50 ns
Delay Time (#igh-Low) tpHL CLOCK~-Q, Q _ 137 55
Propagation (Low-High) tpLH Cirucit 1 - 40 60
X uininhbeid — ns
Delay Time (High-Low) tpHL CL, PR-Q, Q 3 - 56 85
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 - - 0| ns
Min. Data Hold Time thold |(Circuflt 3 TC4OHO76A 5 - - 0| ms
Min. Data Hold Time thold [Circuit 2 TC40HO76 5 - - ns
Min. Clear and Preset Pulse e Cirucit 1 CLEAR, 5 - 23 40 | ns
Width v PRESET
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40HO76P/F
TC40HO76AP/AF

(CONTINUE)
CHARACTERISTIC SYMBOL TEST CONSITION ‘(731)) MIN.} TYP. | MAX. | UNIT
Max, Clock Rise Time trg 5 0.5 S
Max. Clock Fall Time tfd . - - H
Min. Clear and Preset Removal
Time frem | CIRCUIT 1 5 - 15 | 30 ns
Input Capacitance CinN - 5 - pF
SWITCHING TIME TEST WAVLFORM
CIRCUIT 1L (3=K=Vpp,CL or PR=Vpp)
10ng 10n8
CLEAR e VoD
PRESET 50%
(PRESET) 0% Vo
1Cns 10ns
trem o o
N 90% 0% VoD
CLOCK 50% 50% 50%
10% 10% Vss
—— tpbﬂ_, —— tp}H_, - Cpu{
90% 90% Vor
- 50 % 50% 50%
2 (@) 10% 1p% v
oL
~— e — o
m t — tplH tpHL
— 90% YO Von
q () 50% 50 50%
10% L 2 VoL
tor -1 ot
CIRCUIT 2 (TC40HO76,CL=PR=Vpp)
10ne i0ns
% VoD
J,K 50%
710% Ves
Taetup tsetup thold
[ VoD
CLOCK \5c%
Vss
10ns 10ns
_ Von
X
VoL
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H076P/F
TC40HO76AP/AF

SWITCHING TIME TEST NAVEFORM-

CIRCUIT 3 (TC40H76AP ,CL=PR==Vpp) 1008 10n8
-
503 Vpp
J, K 50% 50% 50% 50%
10% 10%, Vs
tgetup o tsetup e
- thoid thold
90% 90% 1 VbD
TLOCE  1gq 0% \o%
= Vas
—
1008 10ns
_ Vou
FRREY
VoL
tpd - VDD tpd - VDD
Ta=25T Ta=25T
= 140 a 40
E] CL=15pF 2! CL=15PF
= = -
« 120 TYPICAL = 120 EPIVAL
% -Q,Q ol CcL -
<~100 CLOCK=-Q,Q 5%1c0 N Sk e3
3% \ ag TpHL FR
al go A, 2™ g5
=z 9 ) toHL z3 \
R \ P S5
2 60 ¥ 60 /\ ~
e Lol
= N p —
o aC > TpLH
2 2 40
= tpLH o
2 =ac i g =o
a as
o 4 6 8 9 3
SUPPLY VOLTAGE Vpp (V) SUPPLY VOLTAGE Vpp (V)
tpd - CL ty - Vpp
T&a=25<T
3 1® ¢ 140
- CL=15PF
B Y
TYPICAL
~ _ 80 o A4 - 120
3w S A £ CLEAR
; —
a8 s Py = ;1°° \ PRESET
z 3 AL w 8 80
2 s -ve =Q a >~
BEpT:) -, Ta=25T 5 2 eo
< = R
2 Vpp=5V N \
a = a0
g 20 TYPICAL = \
—_— - b |
~ CLOCK~Q ,Q 20
ey
o 40 80 120 160 200 240 5 2 ry
LOAD CAPACITANCE Cp (PF) SUPFLY VOLTAGE Vpp (V)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40HO076P/F
TC40HO76AP/AF

Ipp - fIn fMaxe - VDD
1m ] Ta=25%T
M P, O H . CL=15PF
P A Af 2 50 J.K,CL, PFR= "H'
2 7 q// = ty=tr=5n8
4 A9 a9 5 A DUTY CYCLE=S0%
.. 00 4 2 E TYPICAL
B
= Z o) Ta=257T 3 20
] v | 3
: AP oo 2
B A7 J.K.CL.PR= "H* ]
© 4 < d
< Tr=tf=5n8 r £ 10
3 10 DUTY CYCLE=50% 3"
B = (=]
2 TYPICAL :
@ 100K 1M Tou 1 s L
INPUT PREQUENCY f Hz
e v (H2) SUPFLY VOLTAGE Vpp (V)
IoL - VoL Iou - (Vpp - Vou)
T T
) Vpp=8V SUPPLY VOLTAGE-HIGH LEVEL OUTPUT VOLTAGE
= Vpp = Von (V) fat
o P ]
= R y =
Ehe) / s s 7 € 5 4 3 2 1 0 =
" 5 20 T T [+] [}
pD=R"V —
= s / Ta=25T Vop=RY | 2
g3 / " TyprcaL =~ TS 28
5 Vpp=5V / o
Z St rd — -10 %:
2 /A Ta =25¢ Vpp=5V a=
@ Vpr—2V TYPICAL -15 &
Dz N — ] 20 3
= 0 3 =
3 ) — -
| vpp=8v -
LOW LEVEL OUTPUT VOLTAGE D= 25 3
=
VoL (V) 1 -3C
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