TC74HC4518AP/AF
TC74HC4520AP/AF

TC74HC4518AP/AF DUAL BCD COUNTER

TC74HC4520AP/AF DUAL 4-BIT BINALY COUNTER

The TC74HC4518A and TC74HC4520A are high speed
CMOS DUAL BCD/4-BIT BINARY COUNTER
fabricated with silicon gate C’MOS technology.

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

Since the TCT4HC4518A and the TC74HC4520A each
contain two independent counter circuits in one package,
counting or frequency division of two BCD digits or eight
binary bits can be achieved with one device. The counters
are reset to “0” (Q0~Q3 low) by setting the CLEAR input
high regardless of the other inputs.

Counting occurs on the positive going (rising edge)
transition of CLOCK if CE is high or the negative going
{falling edge) transition of CLOCK if CE is low.

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

PIN ASSIGNMENT

-

\—
FEATURES: reLock [ 6 vee
o High Speed we-eemseeserressemssineees fux=33MHz(Typ.)at V=3V tCE 2 E :] 15 2CLEAR
« Low Power Dissipation -+ Icc=4 1 A(Max.)at Ta=25C 1a0 3 [] [] 4 203
« High Noise Immunity ss-sroreeseeee Vi = Vi =28% Ve (Min.) 11 4 [ O 13 202
« Qutput Drive Capability --«=-----+ 10 LSTTL Loads 102 5 [] 12 201
« Symmetrical Output Impedance - | Iy | =Ig=4mA (Min.)
« Balanced Propagation Delays *+--- et H = tpHL 13 6 ] ) 1 200
» Wide Operating Voltage Range - Veg (opr)=2V~6V 1cLear 7 (] ] 10 2CE
+ Pin and Function Compatible with 4518B/4520B GnD 8 (] [] ¢ 2cLock
(TOP VIEW)
IEC LOGIC SYMBOL
TC74HCA4518A TC74HC4520A
CTADIVIO CTR4
1cLock 1] o2 100 1cLock 4> o2~ 100
1CE 2D )P 1cE 2 +CT 4 101
1ICLEAR ——{cT=0 5 12 1CLEAR ——{cT=0 5 102
32— 103 LS 103
2CLOCK 2 + 11 200 2cLocK £ L U 200
2CE 1 2 201 2CE 10 2 201
2CLEAR B L 202 2CLEAR 2 202
Y 203 L 203
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TRUTH TABLE

INPUT
CcLOCK CE CLEAR FUNCTION
4 H L INCREMENT COUNTER
L xR L INCREMENT COUNTER
K X L NO CHANGE
X 4 L NO CHANGE
£ L L NO CHANGE
H KN L NO CHANGE
X X H Q0 THRU Q3=L

X:Don’t Care
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TIMING CHART
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LOGIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

TTTTPARAMETER SYMBOL VALUE UNIT
Supply Voltage Runge Vee —0.5~7 v *500mW in theFrangeTof Ta=
v T 7 _ JREY -40°C~ 65°C. From Ta=65C
DC Input Voliage Vin 0.5 ~Vc+0.5 v to 85°C a derating factor of
DC Oitput }iolklrfj B Vour ~0.5 ~Vc+0.5 \Y% —10lm\\"/"C' shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current | +20 mA
DC Output Current Loct +25 mA
DC Vee/Ground Current Tec +50 mA
Power Dissipation B 500(DIP)=*/180(SOIC) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 v
Input Voitage Vin 0~ Ve A%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 °C
0 ~ 1600(V=2.0V)
Input Risc and Fall Time | tr, 4 0~ 500(Vec=4.5V) ns
0 ~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
- , Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBCL TEST CONDITION Voo [ MIN. ] TYP. [MAX. | MIN, | MAX. UNIT
L 2.0 1.5 - - 1.5 -
if:t \I«'ngvnzlge Vi 45| 315 | - - a5 - |V
6.0 4.2 - - 4.2 -
T 2.0 - - 0.5 - 0.5
%ﬂo";t %:y\lilge Vi 4.5 - - 1.35 - 1.35 | V
P ' 6.0 | - - 1.8 - 1.8
2.0 1.9 2.0 - 1.8 -
1 = - -
High-Level | V= o4 =20 A 4.5 4.4 4.5 4.4
Output Voltage Vor Vigorvy 6.0 5.9 6.0 - 5.9 - v
‘ © Moy =—4 mA| 4.5 4,18 4.31 - 4,13 -
~ B Io =—5.2mAj} 6.0 5. 68 5. 80 - 5. 63 -
| 2.0 - 0.0 0.1 - 0.1
Low—1level Vo \’:l,\' = fo =20 A é (5) : g 8 g i .—_ g i v
Output Voltage ViporV, [ =1 mA |45 — 017 096 — 033
- Io. =5.2mA | 6.0 - 0.18 0.26 - 0.33
input Leakage Current | 1)y Viy =Vee or GND 6.0 = - *0.1 - *+1.0 A
{ Quirscent Supply Current | [ec Vix =Vee or GND 6.0 - - 4.0 - 0.0 | “
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TIMING REQUIREMENTS(input t,=t;=6ns)

7 Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL! TEST CONDITION Ve TVP. LIMIT LIMIT UNIT
Minimum Pulse Width |ty 2 B [ »
(CK, CE) twas | 6.0 - 13 16
Minimum Pulse Width . 2(5) : Ig ?g ns
(CLEAR) Wi 6:0 _ 13 16
2.0 - 50 60
Minimum Removal Time | trem 4.5 - 10 12
6.0 - 9 11
2.0 - 6 4
Clock Frequency f 4.5 - 30 24 MHz
6.0 - 35 28
AC ELECTRICAL CHARACTERISTICS(C =15pF,Vec=5V.Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time b1y - 4 8
tTHL
Propagation Delay Time | tyy _
(CK, CE-Qn) tpHL 17 27 ns
Propagation Delay Time _
(CLEAR-Qn) LoHL 15 25
Maximum Clock Frequency | fmax 33 55 - MH:z
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25C Ta=—-40 ~85°C |y
PARAMETER SYMBOL | TEST CONDITION Voo [ MIN. | TYP. [MAX. | MIN. | MAX. UNIT
t 2.0 - 30 75 - 95
QOutput Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16
Propagation Delay Time | ty4 3 g B ;g lgg B 228 ns
(CK, CE-Qn) e 6.0 | - 18 o1 | - 34
Propagation Delay Time ¢ 3 g : gg lgg : lgg
(CLEAR-Qn) pHL 6: 0 _ 16 26 _ 33
Maximum Clock frsy 32 38 g? : Zi : MHz
Frequency MAX 60 35 60 _ 28 _
Input Capacitance Cix - 5 10 - 10
Power Dissipation Con(D) | TC74HC451BA - 38 - - - pF
Capacitance PO 'TC74HC4520A - 32 - - -

Note(l) Cyp is defined as the value of the internal eguivalent capacitance which

operating current consumption without load.
Average operating current can be obtained by the equation:
Iccepe=C pp* Voo fix*1 o /2(per circuit)
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