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MICROELECTROWICS

SGS-THOMSON M54/74HCT160/161

M54/74HCT162/163

SYNCHRONOUS PRESETTABLE 4-BIT COUNTER

= HIGH SPEED
fmax = 50 MHz (TYP.) AT Vec =5V

s LOW POWER DISSIPATION
lcc =4 pA (MAX) AT 25°C

»« OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

a BALANCED PROPAGATION DELAYS
tPLH = tPHL

= SYMMETRICAL OUTPUT IMPEDANCE
loH = loL = 4 mA (MIN.)

s COMPATIBLE WITH TTL OUTPUTS
ViH =2V (MIN.); Vi = 0.8V (MAX.)

» PIN AND FUNCTION COMPATIBLE
WITH 54/74L8160 ~ 163

DESCRIPTION

M54/74HCT160 Decade, Asynchronous Clear
M54/74HCT161 Binary, Asynchronous Clear
M54/74HCT162 Decade, Synchronous Clear
M54/74HCT163 Binary, Synchronous Clear

The M54/74HCT160, 161, 162 and 163 are high
speed CMOS SYNCHRONOUS PRESETFABLE
COUNTERS fabricated with silicon gate C°MOS te-
chnology. They have the same high speed opera-
tion similar to equivalent LSTTL while maintaining
the CMOS low power dissipation.

The M54/74HCT160/162 are BCD Decade coun-
ters and the M54/74HCT161/163 are 4 bit binary
counters. The CLOCK input is active on the rising
edge. Both LOAD and CLEAR inputs are active
Low.

Presetting of all four IC’s is synchronous on the ri-
sing edge of the CLOCK. The' function on the
M54/74HCT162/163 is synchronous to CLOCK,
while the M54/74HCT160/161 counters are cleared
asynchronously. Two enable inputs (TE and PE)
and CARRY output are provided to enable easy ca-
scading of counters, which facilities easy implemen-
tation of N-bit counters without using external gates.
This integrated circuit has input and output charac-
teristics that are fully compatible with 54/74 LSTTL
logic families. M54/74HCT devices are designed to
directly interface HSC?MOS systems with TTL and
NMOS components. They are also plug in replace-
ments for LSTTL devices giving a reduction of po-
wer consumption. All inputs are equipped with
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B1R F1R
(Plastic Package) {Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier}
ORDER CODES :
M54HCTXXXF1IR  M74HCTXXXM1R
M74HCTXXXB1R M74HCTXXXC1R
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M54/M74HCT160/161/162/163

INPUT AND OQUTPUT EQUIVALENT CIRCUIT

PIN DESCRIPTION

Lci2s11

PIN No SYMBOL | NAME AND FUNCTION
1 CLEAR Master Reset
2 CLOCK Clock Input (LOW to
'_‘TI HIGH, Edge-triggered)
i 3,4,56 | A B, C,D | batalnputs
' uTPUT 7 ENABLE P | Count Enable Input
+o 10 ENABLET | Count Enable Carry Input
H 9 LOAD Parallel Enabie Input
3 14,13,12, | QAto QD | Flip Flop Outputs
i i1
15 CARRY Terminal Gount Output
scoses0 QUTPUT
8 GND Ground (OV)
16 Vece Pasitive Supply Voltage
IEC LOGIC SYMBOL (HCT160) IEC LOGIC SYMBOL (HCT161)
CTRDIV 10 CTR4
ciear LI ¢ crear W g
foap @ M1 Loan & Wi
enapee p O 63 enante p 0| 63
ENABLE T (L G4 ENABLE T (L G4
cLock (Z)_Elcz/u,u ctock B beaysis,ae
[ ] [
PR FP | (4 , PRCIEEN P | 04,
s @ (3 o s @ U3 ..
O] (2) 4. ¢ (3 02) o
p O (11} o 5 8 (CADRPN
{15) CARRY (15) CARRY
acT=9 out 4CT=15 out
LC12491 LC12501
IEC LOGIC SYMBOL (HCT162) IEC LOGIC SYMBOL (HCT163)
CTROIV 10 CTR4
CLEAR (‘)j 2R TR N P
ioap M1 toap @ M1
ENABLE P (7)— G3 ENABLE P (7) G3
enapte T U9 | g, enagee 7 (9 G4
cLock (2)_>c2/1.5,u CLOCK @ >C2/1,3,4¢
1 ] C
PR s | 04 o, PRSI s | (4 5,
g @ (%) qg g 4 (3) 44
c® (2) o O] a2 4.
o (6) {11) o b (6) (11) o
(15) CARRY (15) CARRY
4CT=9 out 4CT=15 our
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M54/M74HCT160/161/162/162

TRUTH TABLE

- i

M54/74HCT160/161 M54/74HCT162/163 . |
OUTPUTS
INPUTS INPUTS | FUNCTION
CLR| LD | PE | TE | CK |CLR| LD | PE | TE |CK | QA | GB ' aC | @D
L X | X | x X L X X X | ] L Lo L L RESET TO "0"
H|l L | x| x| T [H L |Xx | x| B | C | D  PRESETDATA
H H X L | T | H H X L | I NO CHANGE NO COUNT
H H L X | | H H L x I NO CHANGE NO COUNT
H|lH H!IH|T]H]|H]|H H | [ COUNT UP COUNT
H | x | x | x| Tlx x| x]|x|L NO CHANGE NO COUNT
Note: X : Don't Care
A, B, C, D : Logilevel of data inputs  __
Carry :CARRY =TEeQaeQeeQceQp ............ (M54/74HCT160/162)
:CARRY =TE e QaeQee¢QcsQp ... (M54/74HCT161/163)
TIMING CHART (HCT160/162 : decade counter)
CLEAR | I
i
LoAD !
! |
A m %% DON'T_CARE UNTIL LOAD GOES LOW 7
]
8 4 |72 Loz g
DATA INPUTS |
c 284 % L
|
o A % 7 7 I
}
cLock ]|||’|||||||||||l||||||||||||
] 1
ENABLE P | ! ! | l |
oy !
ENABLE T o 0| | i
| 1 ] 1
“ZA 3 I LI LTI 11T
t
“ZA 4 1 )
QUTPUTS ) |
«Z 4 1 z
|
ooz 2 I | l I
| ] i !
| |
CARRY QUTPUT : 1 | ; | l !
o Ty O o1 2 3
A A [¢——————  COUNT P INHIBIT
ASYNC SYNC PRESET
CLEAR CLEAR
(160} (162) 5-10304
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TINING = ART 1 I2T16°1/163 b nary counter)
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M5£/M74HCT160/161/162/163

LOGIC DIAGRAM
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M54/M74HCT160/161/162/163

LOGIC DIAGRAM
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M54/M74HCT160/161/162/163

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Voo Supply Voltage -0.5t0 +7 \
Vi DC Input Voltage -0.51t0 Voo + 0.5 v
Vo DC Output Voltage -0.5to Vee + 0.5 \'%
li DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA

lo - | DC Output Source Sink Current Per Output Pin +25 mA
Icc or lanp | DC Vcc or Ground Current +50 mA

Pp Power Dissipation 500 (") mw
Tstg Storage Temperature -65 to +150 °c
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is notimplied.

(*) 500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter

Value Unit
Vee Supply Voltage 451055 Vv
N Input Voltage 0to Vec A
Vo Output Voltage 0to Veo )
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, 1 Input Rise and Fall Time (Vcc = 4.5 10 5.5V) 0 to 500 ns
L7 SGS-THOMSON 7711
Y/ ichoELECTRONICS
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M54/M74HCT160/161/162/163

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40t0 85°C |-55t0 125 °C| ypit
) 54HC and 74HC 74HC 54HC
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input 4.5 2.0 2.0 20 Y
Voltage to
5.5
ViL Low Level Input 4.5 0.8 0.8 0.8 \
Voltage to
5.5
Von | High Level Vi=|lo=20pA | 44 | 45 4.4 44
Cutput Voltage 45 ViH v
T oor |lg=40mA| 4.18 | 4.31 4.13 410
‘ Vi ’
Vo | Low Level Output V= | lo=20 pA 00 | 041 . 0.1 0.1
Voltage 45| YH ; v
or lip= 4.0 mA 0.17 | 0.26 | 0.33 0.4
Vi ;
I Input Leakage Vi = Vec or GND 0.1 +1 +1 pA
55
Current
Icc Quiescent Supply | 5.5 | Vi = Vcc or GND 4 40 80 pA
Current
Alce Additional worst 55 Per Input pin 2.0 2.9 3.0 mA
case supply Vi=05Vor
current V)= 2.4V
Other Inputs at
Vee or GND
i LNy SGCS-THOMSON
Y7 sacromrcTrowics
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M54/M74HCT160/161/162/163

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Inputt, = ti = 6 ns)

Symbol

Parameter

Test Conditions

Value

Vec
v

Ta=25°C

54HC and 74HC

-40 to 85 °C
74HC

-55to 125 °C

S54HC

Min. | Typ.

Max.

Min.

Max.

Min.

Max. .

Unit

triH
trHL

Output Transition
Time

4.5

8

15

19

22
|

ns

tPLH
teHL

Propagation
Delay Time
(CK-Q)

4.5

23

36

45

54 |

ns

trLn
tPHL

Propagation
Delay Time
(CK-CO)

45

27

42

53

63

ns

teLH

Propagation
Delay Time
(TE-CO)

45

21

33

41

50

ns

trLH

Propagation

Delay Time
(CLEAR - Q)

4.5 for
HCT160/161

only

26

40

50

60

ns

tPHL

Propagation

Delay Time
(CLEAR-CO)

45 for
HCT160/161

only

28

43

54

65

ns

fmax

Maximum Clock
Frequency

45

31 49

25

21

MHz

tw(H)
twiy

Minimum Pulse
Width (CK)

4.5

15

22

ns

twiL)

Minimum Pulse
Width
(CLEAR)

4.5 for
HCT160/161

only

15

22

ns

ts

Minimum Set-up
Time
(LOAD, PE, TE)

4.5

1

20

25

30

ns

ts

Minimum Set-up
Time
(A, B, C, D)

4.5

15

19

22

ns

Minimum Set-up
Time
{CLEAR)

4.5 for
HCT162/163

only

19

22

ns

th

Minimum Hoid
Time

4.5

ns

tRem

Minimum
Removal Time
(CLEAR)

4.5 for
HCT160/161

only

19

22

ns

Cin

Input Capacitance

5

10

pF

Cep (%)

Power Dissipation
Capacitance

33

pF

(") Crois defined as the value of the IC's internal equivalent capacitance which is calculated from the operating cumrent consumption without load.
(Refer to Test Circuit). Average operting current can be obtained by the following equation. lec(opr) = Cro * Ve « fiv + loc

o7}
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SWITGHIMZ CHARACTERISTICS TEST WAVEFORM

CCUNT MODE:
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5 -10298

PRESET MODE
(oAD 13v
tg th
aA~D

th
/___,' 3V
cLOCK 7 13v 13Y

5-10300

COUNTENABLE MODE

CLEAR MODE (HCT160/161)

wwwm N\ 4

13v
"/ oo
twil)
v
CLOCK 13v
i GNC
_ |trem
— VOH
Q. 13
CARRY
fPHL VOL
5-10299
CLEAR MODE (HCT162/163)
/——_ 3V
CLEAR 13v 13v
/ GND
tgs ih

CLOCK 1.3v \
GND
YoH
Q,
CARRY
VoL

5 -10301

CASCADE MODE
{fix maximum count)

3v
re /1w )

/ . 13V
f + ND _/ \—GND
B h s th
— 3V
CLOCK 13y 13v Vou
GND CARRY 13v 13v
- VoL
7 t t i
oH PLH PHL |
. X
§ Yor 5-10303
5-10302
10 L37 SGS-THOMSON
Y/ ciicromzcTRORICS

430



M54/M74HCT160/161/162/163

TEST CIRCUIT lcc (Opr.) TOTAL OPERATING CURRENT WHEN
USING A CAPACITIVE LOAD
Vee=SY When the outputs drive a capacitive load, the
% total current can be calculated as follows :
vee

PE For M74HCT160/162 :

—1TE
Cea)
4+dqctr  aal— A|CC=fCK*VCC'(§a+@+CC+Qj+—C€
| d | { 2 5 10 10 10
Lo af
PG, CK Qc—
A apl— For M74HCT161/163 :
500 r—{® cal— e ,(Qé Co _CC Cd Cca
E e Alec = fox VCCL2+4+8 16"
— 0 . .
GND Ca to Cca are the capacitors loading the out-
puts.
5-10296 -
TYPICAL APPLICATION
CEer o p e
INPUTS INPUTS INBUIL_
MllLtAUJ L]
ULUABCU Lb A B C U LLDABCU
PE PE PE
! Geane —1e cA e ca e caf—-- Stace
—{cx cK
CLRGA QBQC OO CLR QA Q8 QC OD CLR OA QBQC QD
rerr I M [TT]
— GU‘IPUYS ourpms OUTPUTS
CLEAR — - — e
cLock e e B
5 -10297
["i SGS-THOMSON nm
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