TOSHIBA

TC74HC192 Synchronous Up/Down Decade Counter
TC74HC193 Synchronous Up/Down Binary Counter
The TC74HC 192A/193A are high speed CMOS SYNCHRONOUS
4-BIT UP/DOWN COUNTER fabricated with siicon gate C2MOS
technology.

They achieve the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

They have a clear input (CLEAR), a load input (COAD),
load data inputs (A ~ D}, two clock inputs (QA ~ QD), and
other outputs (CARRY, .

CLEAR is active high and forces Q, through Qp outputs
low independent of the other inputs.

CARRY and BORROW outputs are provided in order to
make a cascade connection without external circuitry.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

Features

* High Speed: fyux = 54MHz(Typ). at Vo = 5V

* Low Power Dissipation: I = 4uA(Max.) at Ta = 25°C

* High Noise Immunity: Vi = Vi 28% Vo(Min)

* Qutput Drive Capability: 10 LSTTL Loads

¢ Symmetrical Output Impedance: llgyl = lo. = 4mAMIn.)
* Balanced Propagation Delays: ty = toy

¢ Wide Operating Voltage Range: Vq(opr) = 2V ~ 6V

* Pin and Function Compatible with 74L.5192/193
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Pin Assignment
Truth Table
inputs
Function
Count | Count
Up Down Load Clear
H L Count Ui
r H ount Up
1 H H L No Count
H H L Count D
I ount town
H 1 H L No Count
X X L L Preset
X X X H Reset
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TC74HC192AP/AF

C“MOS Logic TC74HC/HCT Series
TC74HC193AP/AF/AFN

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voltage Range Vee 05-~7 v
DC Input Voltage Vin 05-Vee+05 v
DC Output Voitage Vour -05~Vee+05 v
Input Diode Current [ 20 mA
Output Diode Current lok 20 mA
DC Qutput Current lour 25 mA
DC Vc/Ground Current loe 50 mA
Power Dissipation Po 500(D!P)*/180(S0IC) mwW
Storage Temperature Tstg -65~150 °C
Lead Temperature 10sec T 300 °C

*500mW in the range of Ta = -40°C ~ 65°C. From Ta = 65°C to 85°C a
derating factor of - 10mW/°C shall be applied untit 300mW.

Recommended Operating Conditions

Parameter Symbol Value Unit
Supply Voltage Vee 2~8 v
Input Voltage Vin 0-Veo v
QOutput Voltage Vour 0-Vee v
Operating Temperature Toor -40 -85 °C
0~1000(Vee = 2.0V)
Input Rise and Fall Time L. 0~ 500(Ve = 4.5V) ns
0~-400(Vee = 6.0)
DC Electrical Characteristics
Ta=25°C Ta =-40 ~ 85°C
Parameter Symbol Test Condition Unit
Voo | Min. Typ. Max. Min. Max.
. 2.0 15 - - 15 -
fan-Leve Vi - 45 | 315 - - 315 - v
put Voltage 80 | 42 - - 42 -
Low-Level 20 - - 05 - 05
" v:n ﬁa . v - 45 - - 135 - 135 v
pul vollag 60 - - 18 - 18
20 19 20 - 19 -
) lon=-20pA | 45 44 45 - 44 -
High-Level v Vin= 6.0 59 60 - 59 - v
Output Voltage OH Vi OV
lon=-4mA [ 45 418 431 - 413 -
lon=52mA | 60 5.68 5.80 - 563 -
2.0 - 0.0 01 - 01
lop=20pA | 45 - 0.0 01 - 0.1
Low-Level v Vin= 60 - 0.0 01 - 01 v
oL - :
Output Voltage Vigorvy,
loe=4mA | 45 - 017 0.26 - 033
loc=52mA | 6.0 - 0.18 026 - 033
3-State Output Viy=Vigorvy B B _
Off-State Current oz Vgur = Vgc Of GND 60 #05 #05
Input Leakage Current In Vin=Vec 0r GND 6.0 - - #1 - .0 WA
Quiescent Supply Current lec Vin = Ve 07 GND 6.0 - - 40 - 400
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C*“MOS Logic TC74HC/HCT Series TC74HC192AP/AF
TC74HC193AP/AF/AFN
Timing Requirements (Input t, = t, = 6ns)
Ta=25°C Ta = -40 ~ 85°C
Parameter Symbol | Test Condition Unit
Vee Typ. Limit Limit
Minimum Pulse Width twy 20 - 100 125
(CLOCK) A - 45 - 20 25
i 6.0 - 17 2
Minimum Pulse Width 20 - 7 9%
(CORD) b - 45 - 15 19
6.0 - 13 16
Minimum Hold Time 20 - 100 125
{CLEAR) L) - 45 - 20 25
6.0 - 17 21
Minimum Set-up Time ) ~ ig : 172 ?g .
(DATA-TOAD) s &0 : . 1
Minimum Hold Time \ ig - g g
- h - R -
(DATA-TUAD) o - ’ 0
Minimum Removal Time 20 - 50 65
O) lem - 45 - 10 13
6.0 - 9 10
Minimum Removal Time 20 - 50 85
{CLEAR) rem - 45 - 10 13
6.0 - 9 10
20 - 5 4
Clock Frequency f - 45 - 25 20 MHz
6.0 - 29 24
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TC74HC192AP/AF C“MOS Logic TC74HC/HCT Series
TC74HC193AP/AF/AFN

AC Electrical Characteristics (C, = 15pF,V. = 5V, Ta = 25°C)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Output Transition Time ;TU" - - ] 12
THL
Propagation Delay Time [ B B 3
(UP. DOWN-0) by 1
Propagation Delay Time fouw B B 10 2
(UP-CARRY) "
Propagation Delay Time totn _ _ 10 D,
{DOWN-BORROW) tor
Propagation Delay Time toin R _ 21 38
(TOAD-Q) b,
Propagation Delay Time toun B _ 95 m
(COAD-CARRY) ot
Propagation Delay Time toun B B 2% m s
(COAD-BORROW) ot
Propagation Delay Time toun B B 2 3
(DATA IN-0Q) lone
Propagation Delay Time Lin B ~ 2 4
(DATA IN-CARRY) Lo
Propagalion Defay Time Lok B _ % m
(DATA IN-BORROW]) [y
Propagation Delay Time B B g
(CLEAR-0) ot % s
Propagation Delay Time B _ 30 4“4
(CLEAR-CAFRY) b
Propagation Delay Time ; B B 30 4
(CLEAR-BORROW) pHL
Maximum Clock Frequency Taax - 27 52 - MHz
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C“MOS Logic TC74HC/HCT Series

TC74HC192AP/AF

TC74HC193AP/AF/AFN
AC Electrical Characteristics (C, = 50pF, Input t, = t, = 6ns)
Ta=25°C Ta=-40 ~ 85°C .
Parameter Symbol Test Condition - Unit
Vee Min Typ. Max. Min. Max.
t 20 - 30 75 - 95
Oulput Transition Time ‘TL‘" - 45 - 8 15 - 19
H 6.0 - 7 13 - 16
Propagation Delay Time Lin 20 - 85 190 - 240
(P DOWN-0) Ny - 45 - 20 38 - 48
' pHL 6.0 - 16 2 - 41
Propagation Delay Time fouk 20 - 40 130 - 165
UP-CARRY) tp - 45 - 13 26 - 3
{ pHL 6.0 - 1 2 - 28
Propagation Delay Time touH B ig _ :g 12:? ~ ‘;35
(DOWn-BORROW) fori 6.0 - 11 2 - 28
Propagation Delay Time (" 3‘0 B gg 24240 B 25755
TORD-0) B - o - B
{ pHL 6.0 - 20 37 - 47
Propagation Delay Time lotH ~ ig _ 13100 2;00 _ 3;;
([RD-CARRY) torc 60 - % n - 54
Propagation Delay Time otk _ 1212 _ 1;: 25‘%0 B 3;; s
(CORD-BORROW) for 60 - % B - 54
] 20 - 80 190 - 240
g o Doy Time ook - 5| - % ) - 4
( ) oHL 6.0 - 20 32 - 4
. " 20 - 120 250 - 315
P[;(;[;igla':ufm Delay Time ip,_H B 45 _ 34 50 B 63
( PHL 6.0 - 28 43 - 54
Propagation Delay Time (e B ig B 131 10 255(? - 361;
(DATA IN-BORROW) tori 60 - 2 s - 54
Propagation Delay Time ) ig - 13%) 24255 : 2%0
x PHL - § -
(CLEAR-D) 50 - 2 3 . 4
Propagation Delay Time . ig - 13250 2;? B 36135
| LH - & -
(CLEAR-CARRY) i 60 - 2 3 - 54
Propagation Delay Time i ig - 1:;‘;0 25? - 3;35
» PHL - - -
{CLEAR-BORROW) 60 _ 2 o - 54
20 5 12 - 4 -
Maximum Clock Frequency frax - 45 25 48 - 20 - MHz
6.0 29 55 - 24 -
Input Capacitance Cin - - 5 10 - 10
TC74HC192A - 68 - - - F
Power Dissipation Capacitance Cep(M) p
TC74HC193A - 67 - - -

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.

Average operating current can be obtained by the equation:
lociopn = Crp * Voo * fin + loc
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TC74HC192AP/AF

C“MOS Logic TC74HC/HCT Series
TC74HC193AP/AF/AFN
COUNT o 7 & % 0 1 2 3 ¢ 3 2. 1 0 9 8 3 2
CLEAR i
LOAD
-
AJ ﬁL_--
| 1”7 7] oDoN'T cARE UNTIL UOAD GOES °L*
DATA .
INPUT CJ I\_-_-
o] Jf""'
counT ve — g
CoUNT DowN Uy yuyu UL
- = —— — — == — -—1-—-
- o
s - |
ac i
ao .
TARRV™
BORROW y
Timing Chart (YC74HC192A)
COUNT o F 0 1 2 3 & 5 ¢ . 5 4 3 2 1 0 F P
ceear [
LOAD i
o |-
DATA s '\_-::_: DON'T CARE UNTIL LOAD GOES “L°
INPUT f Rl
- [
0 Lo od
CouNT wP Uyyyuy
COUNT DOWN igligigigipugipgt LU
- — a—— — — —— — — —— po—
oA £ 2] — e —— — — . —m——
o o] -
oc =9
a0 ]
CARRY |8
BORROW l -
Timing Chart (TC74HC193A)

370 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



C“MOS Logic TC74HC/HCT Series TC74HC192AP/AF
TC74HC193AP/AF/AFN
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TC74HC192AP/AF

C“MOS Logic TC74HC/HCT Series

TC74HC193AP/AF/AFN
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