wos e nresrareo ovcor TGA(192BP, TC40193BP

N\ o
TC401928P PRESETTABLEQB‘CVD‘ ﬁP/DO'vJN COUNTER (Dual Clock with Reset)
TC40193BP PRESETTABQE/BINARY UP/DOWN COUNTER (Dual Clock with Reset)

TC40192BP/”C40193B@213 a synchronous 4-bit up/down
counter.
The RESET inj F§as active at "H" level, and the
TRESET ENABLESL put is active at "L" level; both of
them perfetm¥ésynchronous operation,
In thg/ dck, the up-count input and the down-count 16
input ( aﬁg independent each other, and each input
peffo mé count operation at the rising edge of the 1
pul . And the clock in the counter takes the logic DIP 16 (3D16A-P)
st of counting up and counting down; therefore, one
’lock input can be used as a clock 1nh1b1t input.
| The functions and pin assignment of TC40192BP and
TC40193BP are compatible with those of 74192 and
74193 of TTL. PIN ASSIGNMENT
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT T2
DC Supply Voltage VDD | Vss-0.5~Vgs+20 v ZZ
1
Input Voltage VIN V§s-0.5~Vpp+0.5 v CLOCK DOWN
Output Voltage vouTt | Vs§s-0.5~Vpp+0.5 v CLOCK UP
DC Input Current IIN +10 mA Qs
Power Dissipation Pp 300 W Q4
Operating Temperature TA ~40 ~85 °c Vgg
Range
Storage Temperature Tst ~65 ~150 oc (TOP VIEW)
Range g
Lead Temp./Time Tsol 260°C - 10 sec (1C4019387)
TRUTH TABLE couNT| @y [ Qg | Q3 [ Qs
0 L L L L.
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TC40192BP, TC40193BP

LOGIC DIAGRAM (TC40192BP)
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TIMING CHART (TC40192BP)
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1C40192BP, TC40193BP

LOGIC DIAGRAM (TC40193BP)
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1C40192BP, TC40193BP

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage Vpp 3 - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (vss=0V)
CHARACTERISTIC ggg’ TEST CONDITION |Vpp 407c 25°C 857¢ UNIT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
Tour | <Lu 5| 4.95| - 4.95( 5.00| - 4.95| -
igh— ouT | <la
tigh-Level Vou 10] 9.95| - | 9.95[10.00] - | 9.95| -
Output Voltage VIN=VSS, VDD
15114.95 - |14.95|15.00| - [14.95| - v
| | 5{ - 0.05| - 0.00| 0.05| - 0.05
_ Ioyut | <1lzA
Low-Level VoL 10/ - |o0.05] - | o0.00f 0.05| - | 0.05
Output Voltage VIN=VsS, VDD
15| - 0.05| - 0.00| 0.05] - 0.05
Vou=4.6V 5(-0.61| - |-0.51} -1.0| - |-0.42| -
Vou=2.5V 50 -2.5| - -2.1| 4.0 - -1.7| -
Output High _ _ _ ~ _ _ _ _
Current 1oH | Vor=9.5V 10| -1.5 1.3| -2.2 1.1
Vou=13.5V 15{ -4.0| - -3.4| -9.0| - -2.8| -~
Vin=Vss,>Vpp mA
VoL=0.4V 5| 0.61] - 0.51| 1.5 - 0.42| -
Output Low VoL=0.5V 10 1.5 - 1.3 3. - 1.1 -
Current ToL
VoL=1.5V 15| 4.0 - 3.4 15.0f - 2.8 -
VIN=VsS, VDD
Vour=0.5V, 4.5v| 5| 3.5{ - 3.5| 2.75| - 3.5 -
Input High Vig Voyr=1.0v, 9.0v| 10| 7.0 - 7.0 5.5 =~ 7.0l -
Voltage Vour=1.5v,13.5v| 15| 11.0| - | 11.0| 8.25| - | 11.0| -
lToyT | <1lsA v
Vour=0.5V, 4.5V| 5| - 1.5 - 2.25] 1.5 - 1.5
Input Low Voyt=1l.0v, 9.0V} 10| -~ 0 - 4.5 3.0 - 3.
Voltage VIL
Vour=1.5v,13.5V| 15[ - 4,0 - 6.75| & - 4.0
| IouT 1 <<1eA
IIHII _5
Input Level Itg|Vig=18V 18 - -0.1 - 10 0.1 - 1.0 "
Current "L
= - - |-10-5| - - -
Level IIL VIL ov 18 0.1 10 0.1 1.0
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TC40192BP, TC40193BP

STATIC ELECTRICAL CHARACTERISTICS (Vss=0V)
SYM- -40°C 25°C 85°C

CHARACTERISTIC | " |TEST CONDITION |VpD _ UNIT
(V) | MIN. | MAX.| MIN.| TYP.| MAX.| MIN.| MAX.
50 - 5 - lo.005 5 - 150
Quiescent Device _ _ _
Current Ipp |VIN=Vss, VDD 10 10 0.010| 10 300 | ~A
* 15| - 20 - lo.015] 20 - 600

% A1l valid input combinations.

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cp=50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 80 200
Output Transition Time
(Low to High) tTLH 10 - 20 100
15 - 40 80
ns
5 - 80 200
Output Transition Time
(High to Low) tTHL 10 - 50 100
15 - 40 80
Propagation Delay Time — 5 - 450 900
(CLOCK P, Q) tp 10 - 180 360
- HL .
CLOCK DOWN P 15 _ 130 260
5 - 400 800
Propagation Delay Time
(RESET - Q) tpHL 10 - 160 320
15 - 120 240
Propagation Delay Time tpLH > - 420 840 s
— 10 - 170, 340 o
(PE - Q) tpHL
15 - 120 240
Propagation Delay Time 5 - 220 440
(CLOOK UP — CARRY, ) tpLH 10 - 95 190
CLOCK DOWN - BORROW tpHL
15 - 70 140
Propagation Delay Time tFLH 5 - 490 980
— P
(RESET, PE - BORROW, CoHL 10 - 190 380
CARRY) P 15 - 130 260
5 - 250 500
Min. Clock Pulse Width tw 10 - 100 200 ns
15 - 70 140

323



TC40192BP, TC40193BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, C,=50pF)

CHARACTERISTIC SYMBOL |TEST CONDITION Vpp (V) MIN. TYP. MAX. UNIT
5 - 100 480
Min. Pulse Width W 10 _ 40 300
(RESET)
15 - 35 260
ns
5 - 80 240
Mln;_Pulse Width twL 10 _ 30 170
(PE) 15 - 25 140
5 1 2 -
Max. Clcok Frequency fer 10 2.5 5 - MHz
15 3.5 7 -
Max. Clock Input Rise . 5 20 - -
Time. trew 10 2.5 - - s
Max. Clock Input Fall | tgqp : “
Time. 15 1 - -
Min. Removal Time > - ~40 80
(RESET, PE - CLOCK) frem 10 - -16 4o ne
15 - -14 30
Input Capacitance Cin - 5 7.5 pF

WAVEFROM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1
CLOCK UP,
CLOCK DOWN
Q
pLH tren |, tpHL
- 3 90% 90
CARRY, 50% 0%
BORROW 10% 10%
UpHL tpLH
' f
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TC40192BP, TC40193BP

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 2 WAVEFORM 3
20ns 20ng 20nse
ER] 0% 90%
RESET 50% 0% RESET 50%
/ Noog
20ns
PE PE 2 50%
- 10%
20ns
Q, 90
CARRY, —\ 50% CLOCK 50%
BORROW \ I 10%
tpHL

Q. ( trem
TARRY, 50%
BORROW
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