TC74AC160P/F/FN, TC74AC161P/F/ FN,
TC74AC162P / F/FN, TC74AC163P/F/FN

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER
TC74AC160P/F/FN DECADE, ASYNCHRONOUS CLEAR
TC724AC181P/F/EN BINARY, ASYNCHRONOUS CLEAR
T§7‘A§102P/F/FN DECADE, SYNCHRgNOUg 8LEAR
TC74AC183P/F/FN BINARY, SYNCHRONOU LEAR

The TC74AC160, 161, 162 and 163 are advanced high
speed CMOS  SYNCHRONOUS PRESETTABLE

COUNTERs fabricated with silicon gate and double-layer
metal wiring C*MOS technology.

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

The TC74AC160/162 are BCD decade counters and the
TC74AC161/163 are 4 bit binary counters. .

The CK input is active on the rising edge. Both LOAD and CLR
inputs are active when low.

Presetting of all four IC’s is synchronous to the rising
edge of CK.

The clear function of the TC74AC162/163 is synchro—
nous to CK, while the TC74AC160/161 are cleared
asynchronously.

Two enable inputs (ENP and ENT) and CARRY
OUTPUT are provided to enable easy cascading of
counters, which facilitates easy implementation of n—bit
counters without using external gates.

All inputs are equipped with protection circuits against
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PIN ASSIGNMENT

static discharge or transient excess voltage. CLR! 0 ~ D'ch?m
FEATURES: cK2(] 015 “teur
* High Speed «+«ceserreresseserserseesersennee fryay =170MHa(typ.) at Vo5V A3(] ]14Q,

* Low Power Dissipation «««sscseses Ioc=8 4t A(Max.) at Ta=25C DATA | B4[] 1130, ouT-
* High Noise Immunity «-eeemrees Vi =V =28% Voc (Min.) N [es(] [112Q. | PUTS
+ Symmetrical Qutput Impedance | kyy | =l oL =24mA(Min.) 06 (] 1 Qo

Capabllety. of fi!‘l\'lﬂg 500 enp7(] JI0ENT
transmission lines. 0 N9 To/D

¢ Balanced Propagation Delays +-- toLH = tpHL GND8 9 LoAD

* Wide Operating Voltage Range - Vo (opr)=2V~5.5V (TOP VIEW)

* Pin and Function Compatible with 74F 160/161/162/163
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TC74AC160P/F/ FN, TC74AC161P/F/ FN,
TC74AC162P/F/ FN, TC74AC163P/F/FN

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve -0.5~6.0 v *500mW in t.heF rang?r of Ta=
—0°F ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~V+0.5 \Y to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 v —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tk +50 mA
DC Output Current Lout +50 mA
DC V/Ground Current Ic +195 mA
Power Dissipation B, 500(DIP)»/180(SOP) mW
Storage Temperature Tstg -85 ~150 T
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 2.0~5.5 v
Input Voltage Vin 0~ Vo \Y
Output Voltage Vaur 0 ~ Ve \"%
Operating Temperature Topr —40 ~ 85 C
0~100( Ve =3.3%0.3V)
Input Rise and Fall Time | dt/dv ns/v
0~ 20(Vee= 5 £0.5V)
DC ELECTRICAL CHARACTERISTICS
PARAMETER [SYMBOL | TEST CONDITION |y Ta=25%C Ta=—40~85%C! ip
| MIN. | TYP. [MAX.| MIN. [MAX.
: 2.0 1.50 - - 1.50 -
High-Level . ’ - - X -
Input Voltage Vin g g % ég _ _ g ég _ v
20| - - 0. 50 - 0.50
Low—Level . . .
Vi 0| - - 0.90 - 0.90 | V
Input Veltage 55| - - 1. 65 - 1. 65
2,01 L9 2.0 - 1.9 -
Vi Ioy=-50uA 3.0 2.9 3.0 - 2.9 -
High—Level v, INT 45| 4.4 4.5 - 4.4 - v
Output Voltage ML viorv. |lon=—4mA [3.0| 258 | - - |24 ] -
ML [Igy=-24mA 4.5 3.94 | - - |38 | -
Ioy=—-75mA=«| 5.5 - - - 3.85 -
20| - 0.0 | 0.1 - 0.1
B IoL=50uA 3.0 - 0.0 | 0.1 - 0.1
&W_L‘ae{ Vo, Vin= 45 - joo o1 | - jol |y
tput Voltage Io=12mA [3.0] - - 03| - |04
Vinor Vi |0z ma | 45| - - |03 | - |04
I =75mAx | 5.5 - - - - 1.65
lnput Leakage Current IiN Vin =V or GND 5.5 - — *0. 1 - +1.0 A
Quiescent Supply Current | I Viy =Vcoc or GND 5.5 = — 8.0| - 80.0|

* :This spec indicates the capability of driving 50} transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74AC160P / F/ N, TC74AC161P/F/ PN,

TC74AC162P/F/FN, TC74AC163P/F/FN
TRUTH TABLE
TC74AC160/161 TC74AC162/163 OUTPUTS
INPUTS INPUTS FUNCTION
LR| LD |ENP|ENT| CK |CLR| LD |ENP|ENT|CK ]| Qa | Qs | Q¢ | Qo
Ll x| x [ x]Ix[uo]x]x|x]{flcoio]o]t RESET TO “0"
H L x| x| Fluwlco]x|{x|d]lale|c]|o PRESET DATA
HIH| x| L| ||| x| ]| S NO CHANGE NO COUNT
HlHw| L[ x| Fflwnw]lwuw]o] x| _f NO CHANGE NO COUNT
Hluw|w|[H|FwHwluw]ln|n| S COUNT UP COUNT
H] x| x | x [ x| x| x| x| NO CHANGE NO COUNT
Note X . Don't care
A, B, G, D : Logic Level of Data inputs
Carry : CARRY=ENT-Qa* Qg Qe Qo+ (TCT4AC160/162)
CARRY=ENT-Q,-Qy' Q¢ Qo (TC7T4AC161/163)
TIMING CHART (TC74AC160/162: DECADE COUNTER)
TR |
LOAD ! U
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P /F/ FN, TC74AC163P/F/ FN

TIMING CHART (TC74AC161/183:BINARY COUNTER)
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TC74AC160P/F/FN, TC74AC161P /F/ FN,
TC74AC162P/F/FN, TC74AC163P/F/FN

SYSTEM DIAGRAM
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P/F/FN, TC74AC163P/F/FN

SYSTEM DIAGRAM
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TC74AC160P/F/ N, TC74AC161P/F/HN,
TC74AC162P/F/FN, TC74AC163P/F/FN

TIMING REQUIREMENTS(Input t=t;=3ns)

Ta=25C Ta=—40 ~85°C
PARAMETER SYMBOL |[TEST CONDITION Voo TYP. LIMIT LIMIT UNIT
Minimum Pulse Width | twq.) 3.3£0.3 - 7.0 7.0
(CK) twar 5.0%0.5 - 5.0 5.0
Minimum Pulse Width N 3.3+0.3 - 7.0 7.0
(CLR)» WL 5.0£0.5 - 5.0 5.0
Minimum Set-up Time| ¢ 3.3+£0.3 - 11.0 13.0
(LOAD, ENP, ENT) s 5.0£0.5 - 7.0 7.0
Minimum Set—up Time L 3.31£0.3 - 8.0 8.0 ns
(A,B,C,D) s 5.0£0.5 - 4.0 4.0
Minimum Set—up Time| t 3.3+0.3 - 6.0 6.0
(CLR)s» s 5.01£0.5 - 4.0 4.0
.. . 3.3£0.3 - 1.0 1.0
Minimum Hold Time th 5 0+0.5 _ 10 Lo
Minimum Removal Time ¢ 3.31+0.3 - 6.0 6.0
(CLR)» rem 5.0%0.5 - 4.0 4,0
AC ELECTRICAL CHARACTERISTICS(C_=60pF, R, =500Q, Input t.=t;=3ns)
PARAMETER  |SYMBOL|TEST CONDITION Ta=25%C Ta=-40~85C I;;\p
Ve | MIN. I TYP, IMAX. | MIN. | MAX.
Propagation Delay Time | tpn 3.3+0.3 - 8.8 | 15.8 1.0 18.0
(CK-Q) t pHL 5.010.5 - 6.5 9.6 1.0 11.0
Propagation Delay Time | tpLH 3.3+0.3 - 10. 4 18. 4 1.0 21.0
(CK-CARRY, Count Mode) | t pHL 5.0£0.5 - 8.1 11.8 | 13.5
Propagation Delay Time | tplH 3.3+0.3] - 12.9 22.4 1.0 25.5
(CK-CARRY, Presst MODEY t oy, 5.010.5 - 9.1 13.2 1.0 15.0
ns
Propagation Delay Time | tplH 3.3+0.3 - 7.5 | 13.2 1.0 | 15.0
(ENT-CARRY) t pHL 5.010.5 - 5.8 8.3 1.0 9.5
Propagation Delay Time 3.3+0.3] -~ 10.6 | 18.4 1.0 21.0
(CLR-Q)» bl 5.0x05 - | 7.7 |14 | Lo | 130
Propagation Delay Time 3.3£0.3] -~ 12.0 | 210 1.0 24.0
(CLR-CARRY) | t#i 5.0+05 - | 8.6 | 127 | 10 | 145
. 3.3+0.3 - -
Maximum Clock Frequency | f max 5 0+0.5 gg ug - gg _ |MHz
Input Capacitance Cin - 5 10 = 10 F
Power Dissipation Capacitance | Cpni(1) = 85 - = - P
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P/F/FN, TC74AC163P/F/FN

Note(l) Cyy 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:

Iocen=Cm * Voo Iy +lao

When the outputs drive a capacitive load, total current consumption is the sum of Cppy, and A Iz which is
obtained from the following formula:
In case of TC74AC160/162:

o Car . Can . Coc . Cop . Cap
Bl =tk Ve (g + =@+ Sy )

In case of TC74AC161/163:

~ Car , Cw . Cac . Cop . Cap
Blo =y Vo (g + =+ 2L L0 16)

Coa~Cqp and Cop are the capacitances at QA~QD and CARRY OUT, respectively.
fck is the input frequency of the CK.

(2) + for TC74AC160/161 only
s« « for TC74AC162/163 only
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TC74AC160P /F/FN, TC74AC161P/F/ N,
TC74AC162P/F/FN, TC74AC163P/F/FN

SWITCHING CHARACTERISTICS TEST WAVEFORM
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TC74AC160P/F/FN, TC74AC161P/F/FN,
TC74AC162P /F/ FN, TC74AC163P/F/ N

TYPICAL APPLICATION

PARALLEL CARRY N-BIT COUNTER

H : COUNT

L : DisABLE INPUTS INPUTS INPUTS |
—eee——, —— ————t———
A | A | A
- ENP L‘ ENP L_ ENP
H : COUNT ENT CARRY ENT CARRY ENT CARRY[—— —- 1 NEXT STAGE
L : DISABLE
~—{ CK — CcK — CK
CLR Qa Q¢ Qc Qo CLR Qa Qe Q¢ Qo CLR Qa Qg Q¢ Qo
BRERE NN BN
| U — ———r |
OuTPUTS OUTPUTS OUTPUTS
EL_E —_—
CK -

TOSHIBA CORPORATION
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