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TOSHIBA TC74HC4020,4040AP/AF/AFN

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC74HC4020AP, TC74HC4020AF, TC74HC4020AFN
TC74HC4040AP, TC74HC4040AF, TC74HC4040AFN

TC74HC4020AP/AF/AFN 14 - STAGE BINARY COUNTER (Note) The JEDEC SOP (FN) is not available in
TC74HC4040AP/AF/AFN 12 - STAGE BINARY COUNTER Japan.

The TC74HC4020A / TC74HC4040A are high speed CMOS
BINARY COUNTER /DIVIDERs fabricated with silicon gate o

C2MOS technology. o
They achieve the high speed operetion similar to equivalent 16 (

LSTTL while maintaining the CMOS dissipation.
The TC74HC4020A is a 14 - STAGE BINARY COUNTER, L

and the TC74HC4040A is a 12- STAGE BINARY COUNTER. P (DIP16-P-300-2.54A)
Weight : 1.00g (Typ.)

Setting CLR to high resets the counter to low.

A negative transition on the CK input brings one increment
into the counter.

The TC74HC4020A provides 12 divided outputs : 1I’st stage
and atage 4 thru stage 14. At Q14, a 1/ 16384 divided
frequency will be output.

The TC74HC4040A provides all divided output stages, and at F (SOP16-P-300:1.27) e FNGQL T0°E1 30 L87)
Weight : 0.1 Typ. Weight : 0.1 Typ.

Q12, a 1/4096 divided frequency will be output. sioht Q1PofHR) bt AR
All inputs are equipped with protection circuits against static TRUTH TABLE
discharge or transient excess voltage.
FEATURES: CK CLR OUTPUT STATE
° High Speed .................................... fMAX =73MHz (typ)

% 11 at Voc =5V X | H |ALL ouTPuTs="L"
o Low Power Dissipation ---sseeeeeee lcc =4rA(Max.) at Ta=25°C
. High Noise Immunity """"""""" VNiH = VNiL = 28% VCC (Min.)
« Output Drive Capability--------rrrsr 10 LSTTL Loads £ | L [no cHANGE
o Symmetrical Outpu.t Impedance-| lon | =loL=4mA (Min.) 1 . |ADovance To
o Balanced Propagation Delays--tp y=tonL NEXT STATE
o Wide Operating Voltage Range---- V¢ (0pr.) =2V~6V "
o Pin and Function Compatible with 4020B/4040B X:Don't Care

PIN ASSIGNMENT

TC74HC4020A TC74HC4040A
| |
Q121 [J ] 16 Vce Q121 [J ] 16 Vce
Q132 [J 115 Q11 Q6 2 [J 115 Q11
Q143 [J 114 Q10 Q53 [J 114 Q10
Q6 4 [ 113 Q8 Q7 4[] 113 Q8
Q55 [J 112 Q9 Q45 [J 112 Q9
Q76 [J ] 11 CLR Q36 [J 111 CLR
Q47 [0 ] 10 €K Q27[] 110 €K
GND 8 [J 19 Q1 GND 8 [J 19 Q1
(TOP VIEW)

961001EBA2
@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can malfunction or
fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to
observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
= damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most
w L.O recent products specifications. Also, please keep in mind the precautions and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.
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http://www.dzsc.com/icstock/673/TC74HC4020AF.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

TOSHIBA TC74HC4020,4040AP/AF/AFN

IEC LOGIC SYMBOL

TC74HC4020A TC74HC4040A
RCTR 12
RAR14] @) Al
(7) (7)
3 (5) Q4 (11) (6) Q2
R o | 4@ @ CLR ——{CT=0 5) gz
e 2L 3)
——— Q7 — - — Q5
(13) 08 (2) Q6
(10 T 4
CK (1) >+ cr —(12) Q9 C 10 ] >+ —((1;) Q7
(2 _ o | (3 oo
(15) (12)
— Q11 —— Q9
(n (14)
L Q12 Q10
(2) (15)
@ 23 m
13— Q14 2 g2

961001EBA2’

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA CORPORATION
for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted by implication or
otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA

TC74HC4020,4040AP/AF/AFN

SYSTEM DIAGRAM

Q5 Q6 Q7
TC74HC4020A 5 4 6
|—D |—D |—D |—D D |—D |—D
K 10 K Q K Q K Q K Q K Q K Q K Q 4
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TOSHIBA

TC74HC4020,4040AP/AF/AFN

ABSOLUTE MAXIMUM R ATINGS

PARAMETER YMBOL VALUE NIT
SYMBO - - *500mW in the range of Ta=
Supply Voltage Range Ve —0.5~7 v —40°C~65°C. From Ta=65°C
N 4 O OM . dsndion s £ondan ~0
_ o~ Ww ouv v a LI.Ul'i:lldllg 1aClLul Ul
DC Input Voltage Vin 0.5~Vcc+0.5 v O JOmW, %G ahell bo spalicd
DC Output Voltage Vour —0.5~V+0.5 \Y} until 300mW.
Input Diode Current (% +20 mA
Output Diode Current lok +20 mA
DC Output Current lout 125 mA
DC V¢c/ Ground Current e +50 mA
Power Dissipation Po 500 (DIP)* /180 (SOP) mw
Storage Temperature Tstg —65~150 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 \Y
|nput Voltage Vin 0~Vcc \YJ
Output Voltage Vour 0~Vee \Y}
Operating Temperature Topr —40~85 °C
0~1000(Vc=2.0V)
Input Rise and Fall Time tr, tf 0~ 500(Vcc=4.5V) ns
0~ 400 (Vcc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION Ve UNIT
(V) [ MIN. | TYP. | MAX. [ MIN. | MAX.
High- Level Vi 45|39 | = | = |35 = | v
pu g 6.0 | 420 | — - |a20| —
Low - Level 2.0 - - 0.50 - 0.50
Inobut Voltage VL 4.5 1.35 1.35 \Y
P g 6.0 | — — |18 | — | 180
20| 19 2.0 1.9
High - Level V Vin= lon =204 ‘61(5) £5“91 g(s) _ £5“91 _ \V/
Output Voltage OH VigorV,,
lon=—4 mA | 45| 4.18 | 4.31 - 4.13 —
lon=—5.2mA | 6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 — 0.1
T e A
Output Voltage oL ViyorV,,
lo,=4 mA 45| — (017|026 | — | 033
loL=5.2mA 60| — | 018|026 | — | 033
Input Leakage Current Iin Vin=Vccor GND 6.0 — — 0.1 — 1.0 A
Quiescent Supply Current lec Vin=Vccor GND 6.0 - - 4.0 - 40.0 #
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TOSHIBA TC74HC4020,4040AP/AF/AFN

TIMING REQUIREMENTS (Input t,=t;=6ns)

Ta=25°C Ta =-40~85°C
PARAMETER SYMBOL TEST CONDITION Ve ) TVP. LIMIT LIMIT UNIT
Minimum Pulse Width tw 2.0 _ 72 9
- 4.5 15 19
(CK) twin) 6.0 — 13 16
. . 2.0 - 75 95
Minimum Pulse Width tw) 45 _ 15 19 ns
(CLR) 6.0 - 13 16
2.0 - 25 30
Minimum Removal Time trem 4.5 - 5 6
6.0 — 5 5
2.0 — 6 5
Clock Frequency f 45 - 30 24 MHz
6.0 — 35 28
AC ELECTRICAL CHARACTERISTICS ( C_ = 15pF, V=5V, Ta=25°C, Input t,=t;=6ns)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
t
Output Transition Time tTLH - 4 8
THL
Propagation Delay Time toun _ 16 24
(CK—Q1) ToHL
ns
Propagation Delay Time t _ 5 14
(Qn—Qn+1) A
Propagation Delay Time t — 14 24
(CLR) Pt
Maximum Clock Frequency | fyax 33 73 — MHz
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TOSHIBA TC74HC4020,4040AP/AF/AFN

AC ELECTRICAL CHARACTERISTICS ( C, = 50pF, Input t,=t;=6ns)

Ta =25°C Ta =-40~85°C
PARAMETER SYMBOL | TEST CONDITION VeeW) | MIN. T TYP. [MAX. | MIN. | MAX. UNIT
e 20 — [ 30 | 75| — | 9
Output Transition Time t 45 - 8 15 - 19
THL 6.0 — 7 13 — 16
Propagation Delay Time toLn 2(5) _ Zg 1;’3 _ 12(6)
(CK—Q1) ton 6.0 | — 17 25 | — 31|
— — s
Propagation Delay Time At ig _ 22 zg _ ?g
(Qn—Q+1) i 60 | — 4 13 | — 16
Propagation Delay Time to ig _ ?; 1;13 _ 1;2
(CLR) i 60 | — | 14 24 | — 30
2.0 6 17 - 5 -
Maximum Clock Frequency fmax 45 | 30 66 - 24 — [MHz
6.0 35 78 — 28 —
Input Capacitance Cn - 5 10 - 10
o . TC74HC4020A — 27 - - — pF
Power Dissipation Capacitance | Cpp (1) ¢ 4020
TC74HC4040A — 37 — — —

Note (1) Cpp 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:
lec (opr) =Cpp * Ve = fin+lec
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TOSHIBA TC74HC4020,4040AP/AF/AFN

DIP 16PIN OUTLINE DRAWING (DIP16-P-300-2.54A) Unit in mm

0-15°

1_I\_.ll_lL._IL_II_.ll__llgl

19.75MAX
19.2540.2
0.95+0.1
0.7357YP _4_ | l 0.5+0.1 m
Weight : 1.00g (Typ.)
SOP 16PIN (200mil BODY) OUTLINE DRAWING (SOP16-P-300-1.27) Unit in mm
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Weight : 0.18g (Typ.)
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TOSHIBA

TC74HC4020,4040AP/AF/AFN

SOP 16PIN (150mil BODY) OUTLINE DRAWING (SOL16-P-150 -1.27)

Unit in mm

Weight : 0.13g (Typ.)
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(Note) This package is not available in Japan.
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