TC74HC4040P/F

TC74HCA040P/F 12-STAGE BINARY COUNTER

GENERAL DESCRIPTION

The TC74HC4040 is a high speed CMOS 12-STAGE BINARY COUNTER/DIVIDER fabricated with
silicon gate c?Mos technology.

It operates approximately ten times as fast as that of metal-gate CMOS IC (4040B)

with the same power dissipation.

A clear input is used to reset the counter to all low level state. A high level at
CLEAR accomplishes the reset function. A negative transition on the CLOCK input
brings one increment to the counter. All divided output stages are provided, and
1/4096 divided frequency will obtained at the last stage.

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

FEATURES

» High Speed ... ..ivvinann, frnax=60MHz(Typ.) at Vgo=5V

+ Low Power Dissipation ..... Ioe=4uA (Max.) at Ta=25°C gg,(»""”“/‘/ﬁ t:s

+ High Noise Immunity ......... VNTH=VN11L=28% Veo(Min.) %jﬁ;’ }«mr

+ OQutput Drive Capability ....... e, 10LSTTL Loads le ﬁhﬂ ( % )
| f i

« Symmetrical Output Impedance ... ]IOH‘=IOL=4mA (Min.) v

- Balanced Propagation Delays ....... Ceeeraan tpLH%tpHL DIP1s{3b16A~F)

« Wide Operating Voltage Range ........ VCC(opr)=2V“J6V

+ Pin and Functional Compatible with 4040B.

ABSOLUTE MAXIMUM RATINGS

MFP16{F16GC-F)

PARAMETER SYMBOL VALUE UNIT

Supply V()ltage___{{:’lnge VCC ,*:-_(V),'v?”.’,\i,7”«,_«,,4__,,,,.,,* V PIN ASSIGNMENT

DC Input Voltage VIN ~0.5 v Veet0.5 v

DC Output Voltage VouT 0.5 Veet0.5 | v ~_/

[Input Diode Curremt | ILig -20 mA @1z 1] 118 veo

Outputwbiode Current Tok +20 mA et 2 [ ]5w Qil

DC Output Current Tout =25 mA w5 s (] J1s q10

DC Vcc/é}bund Current Icc =50 mA Q7 4 E ]13 Q8

Power Dissipation Pp 500(DIP) * W 24 5 [ 1= qe
180(MFP) as 6 [ Ju ciesr

Storaéé-Temperatﬁ;éiﬁNMM Tstg 651150 °C az 7 [] N TTook

Lead Temperatﬁre 10sec | TL 300 °C Gub 8 [ TERES!

% 500mW in the range of Ta=-40°C~65°C and from Ta=65°C (0P VIEW)

up to 85°C derating factor of -10mW/°C shall be applied

until 300mW.
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TRUTH TABLE

TC74HC4040P/F

CLOCK

CLEAR

CLOCK CLEAR OUTPUT STATE
X H ALL OUTPUTS = "L* ,
X : DON
f L NO CHANGE OF'T CARE
i T L ADVANCE TO NEXT STATE
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TC74HC4040P/F

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Ve 276 v Voo Voo
Input Voltage ViN 0~ Vee
Qutput Voltage Vour 0~ Vee
- TNRUT OUTPUT
Operating Temperature Topr ~40 ~ 85 °C - -
Input Rise and Fall Time |ty, tg|01000(VCC=2.0V)
0 ~500(Vee=4.5V) ns
0 ~ 400(Vee=6.0V) GND
GND
DC ELECTRICAL CHARACTERISTICS
T CONDIT Ta=25°C Ta=-400.85°C INIT
PARAMETER SYMBOL EST CONDITION Voo | MIN. | TYP. | MAX. | MIN. | MAX. B
High-Level 2.041.5 ) - L. '
Vin 4.5 | 3.15 | - - 3.15| - v
Input Voltage
6.0 | 4.2 - - 4.2 _
2.0 - - 0.5 - 0.5
Low-Level VL 4.5 - - 1.35 - 1.35 v
Input Voltage
6.0 - - 1.8 - 1.8
2.0 (1.9 2.0 - 1.9 -

. VigVig | Low=-20uA [4.5 4.4 4.5 | - ah | -
High-Level v e 6.0 5.9 |6.0 | = |59 | - v
Output Voltage OH or Vi,

Igy=-4mA 14.5 | 4.18 | 4.31 - 4.13 -
Igg=-5.2mA|6.0 | 5.68 | 5.80 | - 5.63] -
2.0 - 0.0 0.1 - 0.1
Vin=V Igp=20uA 4.5 ] - 0.0 | 0.1 - 0.1
Low-Level NI 6.0l - |o.0 o1 | - |o.1
\ v
OL
Output Voltage or ViL [ 1op=4ma (4.5 | - |0.17]0.26| - | 0.33
IgL=5.2mA (6.0 | - 0.18 | 0.26 | - 0.33
_Input Leakage _ ND 6.0 _ _ 0.1 _ +1.0
Current IIN Vin=Vgg or G . =U. + N
- H
Quiescent I ViN=V¢e or GND 6.0 | - - |4.0 - |40.0
Supply Current cc IN=Yee :
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TC74HC4040P/F

AC ELECTRICAL CHARACTERISITCS (Cp=50pF, Input tp=tg=6ns)

Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. |MAX.
2.0 - 30 75 - 95
s ; tTLH
OQutput Transition Time 4.5 - 8 15 - 19
ETHL 6.0 | - 7| 13| - 16
Propagation Delay Time | tpLH 2.0 - 721 145 - 180
4,51 - 18 29 - 36
CLOCK - t
(CLOCK - Q1) pHL 6.0 - |15 | 25| - | 31
ns
Propagation Delay Time 2.0 - 35 75 - 95
Difference 4.5 - 9 15 - 19
(Qn = Qn+1) 4tpd
6.0 - 8 13 - 16
Propagation Delay Time ¢ 2.0 - 104 205 - 225
pHL . - 26 | 41 - 50
(CLEAR) 4o
6.0 - 22 35 - 43
2.0 6 14 - -
Maximum Clock fMax 3
Frequency 4.51 30 55 - 24 - MHz
6.0 35 65 - 28 -
Minimum Pulse Width tw(L) 2.0\ - 30 & - 9>
4.5 - 8 15 - 19
(€LOcK) tw (H) 6.0 - 7| 13| - 16
Minimum Pulse Width 2.0 - 60 | 125 - 155
t -
w (H) 4.5 - 15 | 25 31 | ns
(CLEAR) 6.0 - 32| - 26
2.0 - - 50 - 65
Minimum Removal Time Erem 4.5 - - 10 - 13
6.0 - - 9 - 11
Input Capacitance CIN - 5 10 - 10 .
P
Power Dissipation C _ . - - -
Capacitance PD(1) 32

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)= CppVectfIn + Icc
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TC74HC4040P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM
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