TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA _
TC40H192P/F
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TC40H193 SYNCHRONOUS 4-BIT BINARY UP/DOWN COUNTER
(DUAL CLOCK WITH CLEAR)
The TC40H192 and the TC40H193 are synchro-
nous type 4-bit up/down counters.
CLEAR input is active at "H" level, and PRE- 16
SET input at '"L'" level, respectively. Both of
them perform asynchronous operation. 1
The UP COUNT input and DOWN COUNT input of DIPL6(3D16A-P)
CLOCK are independent, and perform COUNT operation
at the rising edge of pulse, respectively.
The TC4CH192 and the TC40H192 are compatible 16
in function and pin assignment with the TTL74192/
74193. 1
MFPl6(F16GC-P)
MAX M
TAXIFUM RATINGS PIN CONNECTION
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vpp Vg5—0.5 A Vgg+10 v *fls *]5 T ]3 ‘f ‘ll ]o 7
Input Voltage VIN Vgs=0.5 vvpp+0.5 R F D a
Output Voltage VouTt Vgg-0.5 vVpp+0.5| Vv = : g < 3
Input Current ITN +10 mA >
Power Dissipation PD 300(DIP) /180 (MFP)| mW E; £ »
35 da 0 »
Storage Temperature | Tstg -65 150 °c a 5 3 228855 5 7
Lead Temp./Time Tsol 260°C » 10 sec T 1T 17T 17T 1777
1 2 3 4 5 6 7 8
TRUTH TABLE
TC40H192 193 TC40H192 TC40H193
COUNT{COUNT . COUNT [ Qs | QB Qc | QD COUNT Qa| QB | Ac | *D
up pown | LOAD [CLEAR| ACTION > T T L T 5 o T s T
¥ H H L COUNT UP 1 H L L L 1 H L L L
L H H L NO COUNT 2 L | H L| L 2 L | H L|L
H i H L COUNT DOWN| 3 g | H L L 3 H H L|L
H N H L NO COUNT 4 L|L|HE{|L s L | L H| L
L »* L L PRESET 5 H L H L S H | L H L
R »* * H RESET & L H H L 6 L H H L
%* Don't care ” LSRR 7 H H H| L
8 L|L|L]|H 8 L L L | 8
9 H{L}|L|H ° H | L L | H
A L |H L | H
B H | H L | H
[ L iL H{H
D H|L H| H
-] L | H H| H
] H | H Hi{H
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LOGIC DIAGRAM (TC40H192)
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TIMING CHART (TC40H192)
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LOGIC DIAGRAM (TC40H193)
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA

TC40H192P/F
TC40H193P/F

RECOMMENDED OPERATING CONDITIONS (vss=0v)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Supply Voltage VDD - 2 - 8 v
Input Voltage VIN - 0 - VDD v
Operating Temperature Topr -40 - 85 °c
ELECTRICAL CHARACTERISTICS (vss=0V)

-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL{TEST CONDITION ‘éel)) . e PP - HIN MAK UNIT
High 1
gh Leve vou | |Tout|<lua 5| 42950 - |4.95s.0] - |a4.05 -
Output Voltage ViN=Vss»Vpp
v
Low Level ’IOUT|<1UA
Output Voltage VoL VIN=VsS, VDD 3 - 0.03 - 0.0 | 0.03 - 0.03
High Level Vog=4.6V
Output Current | LOH VIN=VsS, VDD 5 |-0.52{ - [-0.44{ - - -0.36| - N
Low Level VoL=0.4V
Output Current Tor Vin=Yss>Vnp 3| 1.4 - 1.1 B - 10.8 -
Tnput | 1hve; | vim | |Toutl<lua sisa0| - |ao| - - a0 | -
Voltage "L" VouT=0.5V v
Level ViL | Vour=4.5V 5 - 1.0 - - 1.0 - 1.0
LLETU]
Input piyel Ity | Vig=8.0V 8 - 0.3) - 10-3| 0.3 - 1.0 LA
Curreng LU v | 1o | vpp-c.ov 8{ - |-0.3] - |-10-5-0.3| - |-1.0
Quiescent _ _ _
Supply Current | 'Dp | *VIN"Vss.Vpp |5 | - [12.5 0.005 12.5 75 | na
* All valid input combinations.
SWITCHING CHARACTERISTICS (Ta=25°C, Vgg=0.0V, Vpp=5.0V, Cp=15pF)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Output Rise Time tor - - 22 40
ns
Output Fall Time tof - 16 30
tpLH - 80 | 135
Propagation Delay Time CLOCK -Q ns
tpHL - 55 90
tpLH,tpHL| CLOCK - CARRY BORROW - 45 83
thLH,tpHL| LOAD - TARRY BORKOW - 90 | 150
Propagation Delay Time tpLH» CpHL| LOAD -Q - 75 135 | ns
tpHL CLEAR ~-Q - 70 105
tpLH, tpHL | CLEAR - CARRY BORROW - 90 150
Data Hold Time thold TOAKD - DATA - 0 10| ns
Data Setup Time Csetup LOAD - DATA - 8 20| ns
Min. Clear <emoval Time trem CLEAR - CLOCK - 33 50| ns
Min. Load Removal Time trem TOAD - CLOCK - 53 80 | ns
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SWITCHING CHARACTERISTICS

CHARACTERISTIC SYMBOL TEST CONDITION MIN, | TYP.| MAX.|UNIT
Min. Preset Width of Pulse ty LOAD - 38 70 ns
Min. Clear Width of Pulse ty CLEAR - 30 53 ns
Rise Time tre _ _
Max. Clock Fall Time teg 1.0 50 Hs
Max. Clock Frequency fMAX - 5 10 - | MHz
Input Capacitance CIN - - 5 - pF
SWITCHING TIME TEST CIRCUIT WAVEFORM
TEST CIRCUIT VoD
l:———I TEST oA | COUNT [ COUNT | DaTA
Vom no, | COLEAR| IOR UP__| pown n
; CLEAR Q 1 L H Pai H L
TLOAD Qg
Fay o [ count ve s L H H Pa1 L
3 COUNT DOWN G 2 L Pgl L L Faz
E A Qp N Py Pg2 L L H
Pg2 B CARRY
; BORROW
v,
[—~ Iss FxxIILop~16pF
WAVEFORM 1 J’ WAVEFORM 2
TEST No.l TEST NO.2
COUNT UP VoD / Voo \
OR COUNT -DOWN ¢ 50% -50% IOED 50% 60%
ss N\ ] tpHL 55 1\ tno
< v
Q You tpHL paTA VDD | tPHL
? VoL so% n Vss tTPLR 5%
tpLH
TARRY Vor a Vou s
oR BORROW VoL Kw* 7 sos VoL o%
WAVEFORM 3
TEST No.3 TRREY Von s
CLEAR Vop [50% OR BORROW vgp, x
Vgg
WAVEFORM 4 :
Toir Von TEST Ho .4
4 VoL tpHL
TOAD ‘;DD—\——]K so%
ss
n Vor X)\soq, =2
Vor
DaTA VDD o%
TARRY Vo 508 Vsg
oR BORROW VoL teetup
TpHL
tpLH
153 TOSHIBA

This Material Copyrighted By Its Respective Manufacturer
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SWITCHING TIME TEST CIRCUIT & WAVEFORM

Minimum Clear Removal Time Test Circuit

@ VDD= 5V / \ VoD
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P j v
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tr=10ns ach trem
tf=10ns ;—q LOAD +
Qpp— VoH
Pgz CL \ /
&a ) Vou
Minimum Load Removal Time Test Circuit
Vpp=sv v
T A~D'H? DD
v
Pg, LoAD 88
Mo - \
| 4~-D v
. ; TOAD 7 50% VDD
r=10na i lcL QB p— S8
tt=10nse .
R R
! v
| DD
A el 3
P CKU/CKD 30% Vss
. ' —_— trom
a2 ' epl_
ICKD Qy, Vom
VoL
A~D'L* VoD
Vss
TN
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Qn \
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- vy
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