TC74HC4518P
TC74HC4520P/F

TC74HC4518P/F DUAL BCD COUNTER
TC74HC4520P/F DUAL 4-BIT BINARY COUNTER

The TC74HC4518 and TC74HC&520 are high speed CMOS DUAL BCD/4-BIT BINARY COUNTER
fabricated with silicon gate C 2Mos technology.
It operates ten times as fast as that of metal-gate C2MOS IC (4518B/4520B) with the
same power dissipation.
Since both of TC74HC4518 and TC74HC4520 contain two independent circuits of counters
with the same functions in one package, counting or frequency division of two BCD
digits or eight binary bits can be achieved with one IC. The counters can be reset
to "0" (Qo~Q3="L") by giving '"H" level signal to CLEAR input regardless of other
inputs. The counting condition is changed by the positive going transition of CLOCK
input 1f CE="H" or by the negative going transition of CE if CLOCK="L".
All inputs are equipped with protection circuits against static discharge or transient
excess voltage.

FEATURES:

* High Speed ............... fMax=53MHz(Typ.) at V=5V

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

* High Noise Immunity ......... VNTH=VNIL=28% Vcc(Min.)

* Output Drive Capability ....... veesess 10 LSTTL Loads o

* Symmetrical Qutput Impedance .....IIOH|=IOL=4mA(Min.)

* Balanced Propagation Delays ......ecevevune tpLHStpHL 16

* Wide Operating Voltage Range ...... . VCC(Opr.)=2V'°6V 1

* Pin and Function Compatible with 4518B/4520B DIPL6(3D164~P)

16

ABSOLUTE MAXIMUM RATINGS

1
PARAMETER SYMBOL MFP16(F16GC-P)

Supply Voltage Range Vee

BRSNS N PIN ASSIGNMENT
DC Input Voltage VIN
DC Qutput Voltage VOUT
Input Diode Current IIK

- N .IA — 1CLOCK Voo
OUtPUt PIOdfﬁggffF?t - ok 1CLOCK 2CLEAR
DC Output Current IOUT FNADLE

- S R 1Q0 2Q3

DC Vcc/Ground Current Icc

IS S S - - 1Q1 2Qz2
Power Dissipation Pp SOO(DIP)* mW

1Q2 2Q1
lBO(MFP)

R et IR — 143 2Q0
Storage Temperatureri _'stg | 47“65“’150 c 1CLEAR 2CLOCK
Lead Temperature l0sec | TL 300 °c ENABLE

GND 2CLOCK

* 500mW in the range of Ta=-40°"65°C and from Ta=65°C
up to B5°C derating factor of ~10mW/°C shall be applied (TOP VIEW)
until 300mW.
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TC74HCA4518P
TC74HCA4520P/F

TRUTH TABLE

INPUTS FUNCTION
CLOCK CLOCK ENABLE CLEAR
i H L INCLEMENT COUNTER X : DON'T CARE
L o L INCLEMENT COUNTER
L X L N CHANGE
X EB L NC CBANGE
" L L NG CHANGE
H s L NO CHANGE
X X H Q0 THRU Q3=1

TIMING CHART
TC74HC4518
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TC74HCA4518P

TC74HCA4520P/F

LOGIC DIAGRAM

1/2 TC74HC4518

CLOCK 2(10)
ENABLE
CLOCK 1(9)
CLEAR 7(15) [>o > —
— b R Q M& Q0
d ck
(a(12)
a
o Bi R Q £>c»—4i>>——————— Q1
dck
K
1
ﬂ] )3 R 5(13)
J Q
dck
gk
1
R 6(14)
o7 qQ {HH Q3
dck
Lk E—I

HC-776



TC74HCA4518P

TC74HCA4520P/F
LOGIC DIAGRAM (Continued)
1/2 TC74HC4520
CLOCK 2(10)
ENABLE I 3: l
1(9)
CLOCK
7(15)
CLEAR __________——{>x}———c£> ]
R
s . D E 3(11) Qo
CK
L]
1
[>o dr F Q {>o—c{>—4(l——2) Q
OCK
—K
]
4 R
! Jo ds Q ﬁ)o—oDi(l—s) Q2
cK
gk
1
R
} b qd 7 Q—Do—-q>_6(_l4) Q3
—Q CK
—] K
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 26 \ Voo Voo o
Input Voltage Vin 0~ Ve v I
Output Voltage Vour 0~ Vee *
INPUT ! OoUTPUT
Operating Temperature Topr -40~ 85 °C - -
i
Input Rise and Fall Time [ty, tf[0~1000(VcCc=2.0V |
0 ~3500(Vee=4.5V)  ns x
0 ~ 400(Vce=6.0V) GN )
GND
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TC74HC4518P
TC74HC4520P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C ITa=-40.85°C N
PARAMETER SYMBOL TEST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. 1T
High-Level 2.0 1.5 | - - |1s | -
Viy .5 3015 | - - 3.15| - v
Input Voltage
4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level vip 4.5 | - - 13| - | 1.3s) v
Input Voltage 6.0 _ _ 1.8 . 1.8
2.,0|1.9 2.0 - 1.9 -
== 4.5 (4.4 4.5 - 4.4 -
. ViN=YIH Ioy=-20uA .
High-Level Vou 6.0 5.9 |6.0 | - |59 | - | |
Output Voltage 0 or Vig
| Tou=-4mA  [4.5(4.18 |4.31| - |s4.13] -
| Ioy=-5.2mA|6.0 |5.68 |5.80 | - |5.63] -
2.0 - 0.0 0.1 - 0.1
= = 4.5 - 0.0 0.1 - 0.1
. ViN=V1H IgL 20uA .
Low-level v 6.0 - 0.0 Jo.r | - Jo.1 |
oL
Output Voltage °r VIL | 1gi=tma  |a.5| - |o0.17|0.26] - | 0.33
lop=5.2ma |6.0| - |o0.18|0.26] - (.0.33
Input Leakage ; N _ e - Is1.0
Current IIN VIN Vce or GND 6.0 +0.1 1. .
u
Quiescent 1 Vin=V GND _ _ _
Supply Current cc IN=Ycc or 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input tp=tf=6ns)
. Ta=25°C Ta=-40"v85°C
PARAMETER SYMBOL| TEST CONDITION v UNIT
CC| MIN.| TYP.| MAX.| MIN.| MAX.
tTLH 2.0 - 30 75 - 95
OQutput Transition Time 4.5 - 8 15 - 19
tTHL
6.0 - 7 13 - 16
Propagation Delay Time | tpLR 2.0 - 100 | 190 - 220 ns
4,5 - 25 38 - 8
(CK, CE - Qn) tpHL 6.0 - 21| 32| - 41
. - 104 205 - 255
Propagation Delay Time 2.0 0
tpHL 4.5 - 26 | 41 - 51
(CLR - Qn) 6.0 - 22 35 - 43
2.0 5 12 - 4 -
Maximum Clock Frequency|fMAX 4.5| 25 48 - 20 - MHz
6.0 29 56 - 24 -
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TC74HC4518P

TC74HCA4520P/F
AC ELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C Ta=-40185°C
PARAMETER SYMBOL | TEST CONDITION Vee mn | mee ] rax ] mn ] vax UNIT
y 2.0 - 30 75 - 95
Minimum Pulse Width fw(L)
4.5 - 8 15 - 19
(Ck, CE) Ew(H) 6.0 - 7] 13| - 16
Minimum PUlse Width 2.00 - 351 100 - 4 125
tw(H) 4.5 - 9 20 - 25 s
(CLR) 6.0| - 8| 17| - 21
Minimum Removal Time 2.0 - - 0 - 0
trem 4.5 -~ - 0 - 0
(CLR) 6.0 - - 0 - 0
Input Capacitance Cin - 5 10 - 10
Power Dissipation 0 TC74HC4518 - 145 - - = PF
C
Capacitance PD TC74HC4520 - |15 | - - | -

Note(l) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit). Average operating current can be obtained by the equation hereunder.

Icc(opr.) = Cpp " Voo * frn+Icc/2  (per circuit)

SWITCHING CHARACTERISTICS TEST WAVEFORM

6ns 6ns
v
90% CC
CLOCK 50% \
o% / GND
w(L) tw(H) “pHL
' |
tpLH
L 5 45 Von
Qn 50% \
L
6ns 6éne TTLH LTHL
1
CLOCK Vee
ENABLE 50% S
£|10% GND
Tw(H) Tw(L) LpHL
tpw VoH
an jlso% \—‘
VoL
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TC74HC4518P

TC74HC4520P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued)

éne &ne
— P
[90% Vee
CLEAR f 50%
— X 10% GND
tw(H) |Prem
Vee

CLOCK 50% \
GND
50% /

1¢C(Opr.) TEST CIRCUIT

Voo =5V

OTHER
INPUTS

500

OUTPUTS

TTTTTTTI

* L

INPUT WAVEFORM IS THE SAME AS
THAT IN CASE OF SWITCHING
CHARACTERISTCS TEST.
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