TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC40H160P/F - TC40H162P/F

TC40H161P/F-TC40H163P/F

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER

TC40H160" DECADE.
TC40H161 BINARY.
TC40H162 DECADE.
TC40H163 BINARY.

ASYNCHRONOUS CLEAR.

ASYNCHRONOUS CLEAR.
SYNCHRONOUS  CLEAR.
SYNCHRONOUS CLEAR.

The TC40H160/161/162/163 are synchronous 1
DIP16(3D16A-P)

e

1

type presettable 4-bit counters.
The TC40H160/162 are DECADE counters.
The TC40H161/163 are BINARY counters.
The CLEAR and LOAD of each counter are active

at "L" level. MFPP16(P16GC-P)

The CLEAR functions of the TC40H160/161 are
asynchronous, but those of the TC40H162/163 syn-

PIN CONMNECTION

chronize with the rising edge of clock pulse.
— S
GLERR [T 18] vop
MAXIMUM RATINGS crock [Z}—cx cn cal—{5] BLEELE .
CHARACTERISTIC SYMBOL RATING UNIT A E.__A Qa 124]Q A
A -
Supply Voltage DD |Vsg-0.5 vVge+l0 v baTa BE"—‘B as —‘EQB our
Input Voltage VIN |Vs5-0.5 vVpp+0.5 v RIS |, E—e ac DR[| FUTS
Output Voltage vout Vss—o.s NVDD+0.5 v D E___D ap _EQ
Input Current TIN *10 mA enasLg[7+—PE Lo rEf 1] ENABLE
P
Power Dissipation Pp 300(DIP)/180(MFP) mW Vs E El LOAD
Storage Temperature | Tgtg -65 150 °C
Lead Temp./Time Tgol 260°C » 10 sec
TRUTH TABLE
INPUTS QUTPUTS
RIPPLE|
CLEAR ENABLE oap | crock DATA IVPUTS DATA OUTPUTS RIPPL
PE TE a | B ] c [ p a | as | ac | ap |our
¥* 3 L b3 Don't Care No change L
»* bl H »* 4 Don’t Care No change Able
L * * * < Don’t Care All Reget L
H » L L { Program Data Program Output L
H * H L [} Program Data Program Output Able
H » L H [} Don’t Care No count L
H L H H [} Don’t Care No count Able
H H )4 H ] pon’t Care Count up Able
¥ Don't care
{TCLDHIGO/ISS Don't Care
TC40H1682/163 8Synchronise with the rising edge of clock,
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H160P/F - TC40H162P/F
TC40H161P/F-TC40H163P/F
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TC40H161  BLOCK DIAGRAM
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H160P/F - TC40H162P/F
TC40H161P/F-TC40H163P/F

TC4A0H162  BLOCK DIAGRAM
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TC40H163  BLOCK DIAGRAM
< o Q S gr;
3 o =2 = —_ X B
3 ] 8 a}g g 2%8
je3 a3 2 2 b =Y
E3 =7 =2 o] T
—% o rJ ¥ v_] 2
- =] = M = f b - B M
Tdd . . L
3| gle 2 g O 2 a9
I L:] © Q 3 ﬁ
2 =« < < <
B : i B
TOSHIBA

This Materi

al

Copyrighted By Its Respecti

ve Manuf acturer




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H160P/F - TC40H162P/F
TC40H161P/F - TC40H163P/F

TC40H160/162 TIMING CHART

CLEAR
LOAD

DATA
INPUTS

U 0 w »

CLOCK
ENABLE P

ENABLE T
Qa
ap
Sc

ap
RIPPLE-CARRY
QUTPUT
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1 COUNT INHIBIT —————
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S8YNCHRONOUS CLEAR

ASYNCHRONOUS CLEAR

TC40H161/163 TIMING CHART

CLEAR —— ™
LOAD
—
DAT ®
ATA
INPUTS [} -J_
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CLOCK
ENABLE p
ENABLE T
Qa_ L J 1
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H160P/F - TC40H162P/F
TC40H161P/F-TC40H163P/F

RECOMMENDED OPERATING CONDITIONS (vss=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage VDD - 2.0 - 8.0 v
Input Voltage VIN - 0 - VpD
Operating Temperature | Topr - -40 - 85 °C

ELECTRICAL CHARACTERISTICS (Vss=0.0V)
-40°C 25°C 85°C
CHARACTERISTIC |SYMBOL| TEST CONDITION |YPD UNIT
(B) | MIN. | MAX, | MIN.| TYP. j MAX. | MIN.|MAX.
High Level |IOUT[<1pA
Output Voltage VoH vin=Yss,Vpp 5]4.95| - 4.958 5.0} - 4.98 -
v
Low Level vor | !Tourl<lua 5| - lo.os| - | 0.0} 0.05 0.05
Output Voltage VIN=VSS, VDD
=4,
High Level log | VoH=4.6V s Fo.s2| - |-0.44 - |-0.3¢ -
OQutput Current Vin=Vss»Vpp oA
Low Level I Vor=0.4V
Output Current OL V{N=V5S, VDD 511.4 - 1.1 - 0.8 -
T|H|l
Input Level Viy ilOUTé<;$A 514.0 - 4.0 - 4.0 -
volt A our™- v
R Y VIL | VouT=4.5V 51 - 1.0 - 1.0 - {10
T s
Input | Bvel Ity | Vin=8.0V 8] - to3} - J1072l03]| - ji0]
Current |7 ViL=0. PR - F10-3]- -
u Lgvel Irp I1L=0.0V 8 0.3 10 0.3 1.0
Quiescent _ - - -3 -
Supply Current Ipp *V14=Vss,VpD 5 12.5 10 12.5 75 HA
* All valid input combinations.
SWITCHING CHARACTERISTICS (Ta=25°C, Vgs=0V, Vpp=5V, CL=15pF)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Output Rise Time tor - 20 35 ns
OQutput Fall Time tof - 15 30
Propergation (Low-High) tpLH CLOCK - Q - 30 45 ns
Delay Time (High-Low) tpHL - 40 60
Propergation (Low-High) tpLH CLOCK 21??;2 - 50 75
— CARR ns
Delay Time (High-Low) tpHL OUTPUT - 42 63
—Hi RIPPLE - 26 39
Froversacion [Gortign L e | e U T
Delay Time (High-Low) tpHL OUTPUT -
(High-Low) tpHL CLEAR -Q - 45 68 as
Setup Time tset-up Eszé' Fyég%g - CLOCK - 40 60 ns
Min. Clock Clear Pulse Width tw CLOCK, CLEAR - 17 26 | ns
Max. Clock Rise Time tré 1.0 20 - ns
Fall Time tfd
Max. Clock Frequency fMAX 10 17 - MHz
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H160P/F - TC40H162P/F
TC40H161P/F-TC40H163P/F

tpd - VpD tpa - Cp
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