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The TCT4HC160A, 161A, 162A and 163A are high speed
CMOS SYNCHRONOUS PRESETTABLE COUNTERs
fabricated with silicon gate C*MOS technology.

They achieve the high speed operation similar to
equivalent STTL while maintaining the CMOS low power 16
dissipation.

The T4HC160A/162A are BCD decade counters and the 1
TC74HC161A/163A are 4 bit binary counters. P

The CLOCK input is active on the rising edge. Both

LOAD and CLEAR inputs are active on low logic level.
Presetting of all four 1C’s is synchronous to the rising
edge of CLOCK. 16 % ‘5%
The clear function of the TC74HC162A/163A is synchro—
nous to CLOCK, while the TC74HC160A/161A are cleared 1 1
asynchronously. F N
Two enable inputs (ENP and ENT) and CARRY
OUTPUT are provided to enable easy cascading of
counters, which facilitates easy implementation of n—bit PIN ASSIGNMENT

counters without using external gates.
All inputs are equipped with protection circuits against

static discharge or transient excess voltage. == \\4
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TRUTH TABLE

~ TCT4HC160A/161A TGC74HC162A/163A OUTPUTS
~_INPUTS ‘ INPUTS FUNCTION
CLR| LD |ENPIENT] CK |CLR| LD |ENP]ENT! CK | Qx | Qg | Qc | Qo
Ll x Ix IPx Ix Lo xix x| fluoiue!ligt RESET TO “0"
He Ll x i x . Jlnw vixix fla;Blciopo PRESET DATA
;}‘_;__H__j_ LT v TH x L f| NocHaNnGE NO COUNT
HoH I L x Il wmw T o x i g NO CHANGE NO COUNT
HUH WM R IT I W A Wi a[f| countuwr COUNT
WX L x o x [TU I x (x T x Tx L NO CHANGE NO COUNT
Note X . Don't care
A, B, C, D! Logic Level of Data Inputs
Carry | CARRY=ENT-Q,-Qq- Qg Qo (TCT4HC160A/162A)
CARRY=ENT-Qx'Qp' Q¢ Qp - (TC74HC161A/163A)
TIMING CHART (TC74HC160A/162A: DECADE COUNTER)
CLEAR | I
1
—_—— A
LOAD i L_J
A /T/’///i Vo DON'T CARE UNTIL LOAD GOES LOW 7
- 1,
oATA | B 7/1’////3 Yz

INFUTS

c ’////:///J AN
J AN,

o A

T
!
|
I

[ :
[
ENABLE P [ 1[ ] [————
1 1
i ]
EMABLE T i 'l l______.
]

3
2

o 74 B e B
e | ZAD L -
o« 727 [ 1 |
CARRY OUTPUT : E i ! f——l i
Lo Joole e a 1 2 3]
ASYNAC SYANC P‘RESET'I_; COUNT ot INHIBIT
CLEAR CLEAR
(1604) (162A)
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TIMING CHART (TC74HC161A/163A:BINARY COUNTER)
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SYSTEM DIAGRAM
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SYSTEM DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee —05~7 v *«500mW in the range of Ta=
nF o~ ~40°C~ 65°C. From Ta=65°C
DC Input Voltage Vix 0.5~V 40.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 \'s ~10mW/°C shall be applied
Input Diode Current Lik *=20 mA until 300mW.
Output Diode Current Iow +20 mA
DC Output Current Lot +25 mA
DC Vc/Ground Current Iee *50 mA
Power Dissipation B, 500(DIP)+/180(MFP) mW
Storage Temperature Tsig ~65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \%
Input Voltage Vi 0~ Ve \%
Output Voltage Vour 0~ Ve \"
Operating Temperature Topr —40 ~ 85 C
0~ 1000(\7(:(::2-0\’)
Input Rise and Fall Time | tr, tr 0~ 500(Vc=4.5V) ns
i 0~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
. Ta=25C Ta=—-40 ~85°C
M J
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. [MAX. | MIN. [MAX. UNIT
: 2.0 | L7 = = 1.7 =
High—Level : . :

: Vi 4.5 3.6 - - 3.6 - \4
Input Voltage 6.0 | 48 _ _ 48 _
Low-Level V. 3(5) - B g 3 - gg v

1L . - - - -
Input Voltage 6.0 _ _ L2 _ L2
2.0 1.8 2.0 - 1.8 -
High-Level Vi = Iy =—20 Al 4.5 4.0 4.5 - 4.0 -
Output Voltage Vai VyorVy 6.0 3.5 5.9 — 5.9 - v
Iy=—4 mA| 45 4,18 4.31 - 4,13 -
loy =-5.2mA/! 6.0 5. 68 5. 80 - 5.63 -
2.0 - 0.0 0.2 - 0.2
Low~Level Vo Vin = Too =20 uA é g : g (l) g g : g g V4
Output Voltage ViorVy, T, =1 mA|45 — 017 0.6 — 0.33
I, =5.2mA | 6.0 - 0.18 0. 26 - 0. 33
Input Leakage Current Iix Vix =Vce or GND 6.0 - - +0.1 - +1.0 A
Quiescent Supply Current I Vix. =Vc or GND 6.0 = - 40 | - 40,0 | “
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TIMING REQUIREMENTS(Input t=t;=6ns)

Ta=25C Ta=—-40 ~B5C [y
PARAMETER SYMBOL| TEST CONDITION Ve TP LIMIT TIMIT UNIT
Minimum Pulse Width | twan | pe, | ig - ig ?g
(CLOCK) tway | 6.0 i3 16
Minimum Pulse Width - . 2.0 7 9%
(CLEAR)* twLy Fig. 4 4.5 15 19
6.0 13 16
Minimum Set—up Time ¢ Fie. 2.3 i(.] 12000 12255
(LOAD, ENP,ENT) s 18- & 6'3 7 21
.. B . 2.0 75 95
Minimum Set—up Time b Fig. 2 45 15 19 ns
(A.B,C,D) 6.0 13 16
.. B . 2.0 75 95
M1n1m(%n£E821R?E*T1me e Fig. 5 45 15 19
6.0 13 16
2.0 0 0
Minimum Hold Time th Fig. 2,3,5 4.5 0 0
6.0 0 0
Minimum Removal Time N Fig. 4 3(_) ?g ?g
(CLEAR)* rem | S1E- e p -
2.0 6 5
Clock Frequency f 4.5 31 25 MH:z
i 6.0 36 29
AC ELECTRICAL CHARACTERISTICS(C_=15pF,Vcc=5V,Ta=25%C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time b Fig. 1 - 4 8
P ion Delay Ti tTHL
ropagation Delay lime pLH - _
(CLOCK-Q) oy, | 8] 13 -
Propagation Delay Time ¢
(CLOCK-CARRY) t"['” Fig. 1 - 16 26
{Count Mode) pHL
Propagation Delay Time | ¢ L - 18 30 ns
(CLOCK-CARRY) L Fig. 2
[Preset Mode) L ohiL - 20 35
Propagation Delay Time | t . B
(ENT-CARRY) | tyy | [ &6 10 17
Propagation Delay Time . _
(CLEAR_Q) * tpi--lll‘ Flg 4 17 26
Propagation Delay Time . _ _
(CLEAR-CARRY)* | ton | Fig-4 20 5
Maximum Clock Frequency | fyzx 36 63 - MH:z
* : for TCT4HC160A/161A only
«x : for TCT4HC162A/163A only
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AC ELECTRICAL CHARACTERISTICS(C_ =50pF ,Input t,=t,=6ns)

. Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve T MIN. [ TYP. [MAX, | MIN. [MAX. UNIT
¢ 2.0 - 25 75 - 95
Output Transition Time tTLH 4.5 - 7 15 - 19
TH 6.0 | - 6 13 - 16
Propagation Delay Time | t; . 2.0 - 48 125 - 155
(CLOCK—-Q) tp‘ Fig. 1 4.5 - 16 25 - 31
Pl 6.0 | - 14 21 - 26
Propagation Delay Time ¢ 2.0 - 57 150 - 180
(CLOCK-CARRY) tpLH Fig. 1 4.5 - 19 30 - 38
(Count Mode) pHL 6.0 - 16 26 = 33
. e 2.0 - 66 175 - 220
Propagation Delay Time o Fig. 2 45 _ 99 35 B 44
_ 6.0 - 19 30 - 37
(CLOCK-CARRY) 50 — 75 200 — 520 ns
(Preset Mode) Lot ég : ;g ;g : ig
Propagation Delay Time | tg Fig. 6 i g : ?g lgg : lgg
N . .
(ENT-CARRY) | tm 6.0 | - | 11 17 | - 21
. . 2.0 - 60 150 - 190
P“’p‘zg—c"‘i‘]‘;%eiz)“me tyr | Fig. 4 45| - 20 0 | - 38
6.0 - 17 26 - 33
. . 2.0 - 72 200 - 250
Propagation Delay Time . :
_ ) to | Fig. 4 4.5 - 24 40 ~ 50
(CLEAR-CARRY) 6.0 - 20 34 - 43
2.0 6 18 - 5 -
Maximum Clock Frequency | fyax 4.5 31 53 - 25 - |MHz
6.0 36 62 - 29 -
Input Capacitance Cin - 5 10 — 10 F
Power Dissipation Capacitance | Cpp(1) GE 1) — 34 - - - P

Note(l}) 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:

Ieccaw=Cm * Voo Iy e

When the outputs drive a capacitive load, total current consumption is the sum of Cq,, and Al which is
obtained from the following formula:
In case of TC7T4HC160A/162A:

_ Can ., C . Coc . Cv ., Cm
A‘OC“CK'VOC< 2 "5 TT10TT10 IO >

In case of TC7T4HC161A/163A:

arce v (Con ., Co Cor . Cop . Coo
Bl o Voo (S e+ S 50)

Coa~Cqpand Cep are the capacitances at QA~QD and CARRY QUT, respectively.
frk is the input frequency of the CLOCK.

(2) * for TCT4HC160A/161A only
* % for TC74HC162A/163A only
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SWITCHING CHARACTERISTICS TEST WAVEFORM
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TYPICAL APPLICATION
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