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____________________________________ TC74HC40102P 
TC74HC40103P 

D 

SPE 
CK Q. Q. 

R 

;r 

SPE 
CLR 

APE 

TE 0 CC=TE INPUT OUTPUT 
TE 

CLEAR APE SPE J TE CLOCK Q.n+ 1 

SPEO r=;o:SPE 
L X X X X X L 

H L X L X X L 
SPE 

H L X H X X H 

CK H H L L X S L 
H H L H X S H 

H H L X X L Q.n 

H H H X L S 'l.n 
H H H X H X 'l.n 

FUNCTIONAL DESCRIPTION 
The TC74HC40l02 and TC74HC40l03 are 8-stage preset table synchronous down coun­

ters. Carry Out/Zero Detect (CO/ZD) is output at the "L" level for the period of 1 

bit when the readout becomes "0". The TC74HC40102 adopts binary coded decimal nota­

tion, making setting up to 99 counts possible. While the TC74HC40103 adopts 8-bit 

binary counter and can set up to 255 counts. 

COUNT OPERATION 

At the "H" level of control input of CLEAR, SPE and APE, the counter carries out 

down count operation one by one at the rise of pulse given to CLOCK input. Count 

operation can be inhibited by setting Carry Input/Clock Enable (CI/CE) to the "H" 

level. 
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TC74HC40102P ________________________________ __ 
TC74HC40103P 

(Continued) 

CO/ZD is output at the "L" level when the readout becomes "0", but is not output even 

if the readout becomes "0" when CI/CE is at the "H" level, thus maintaining the "H" 

level. 

Synchronous cascade operation can be carried out by using CI/CE input and CO/ZD 

output. 

The contents of count jump to maximum count (99 for the TC74HC40102 and 255 for the 

TC74HC40103) if clock is given when the readout is "0". Therefore, operation of 100-

frequency division and that of 256-frequency division are carried out for the 

TC74HC40102 and TC74HC40103, respectively, when clock input alone is given without 

various kinds of preset operations. 

PRESET OPERATION AND RESET OPERATION 

When Clear (CLEAR) i?put is set to the "L" level, the readout is set to the 

maximum count independently of other inputs. When Asynchronous Preset Enable (APE) 

input is set to the "L" level; readouts given on JO to J7 can be preset asynchronously 

to counter independently of inputs other than CLEAR input. When Synchronous Preset 

Enable (SPE) is set to the "L" level, the readouts given on JO to J7 cim be preset to 

counter synchronously with the rise of clock. 

As to these operation modes, refer to the truth table. 

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage Vce 2"'6 V 
Input Voltage VIN 0", Vee V 

Output Voltage VOUT 0", Vee V 
Operating Temperature Topr -40'" 85 °e 

Input Rise and Fall Time t r • tf o -qOOO (Vee=2. OV 
o '" 500 (Vee=4. 5V) ns 
o '" 400 (Vec=6. ov 

HC-750 -
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TC14HC40102P 
----------------TC74HC40103P 

DC ELECTRICAL CHARACTERISTICS 
Ta=25°C Ta--40",85°C 

PARAMETER SYHBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

UNIT 

2.0 1.5 - 1.5 High-Level 
VIH 4.5 3.15 - - 3.15 - V 

Input Voltage 
6.0 4.2 - - 4.2 -

2.0 -. - 0.5 - 0.5 
Low-Level VIL 4.5 - - 1. 35 - 1. 35 V 
Input Voltage 

6.0 - - 1.8 - 1.8 

2.0 1.9 2.0 - 1.9 

IOH=-20lJA 4.5 4.4 4.5 - 4.4 -VIN=VIH High-Level 6.0 5.9 6.0 - 5.9 - V VOH 
Output Voltage or VIL 

IOW-4mA 4.5 4.18 4.31 - 4.13 -
IOH=-5.2mA 6.0 5.68 5.80 - 5.63 -

2.0 - 0.0 0.1 - 0.1 

IOL=2011A 4.5 - 0.0 0.1 - 0.1 VIN=VIH Low-Level 6.0 - 0.0 0.1 - 0.1 
VOL V Output Voltage or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage 
lIN VIN=VCC or GND 6.0 - - ±0.1 - ±1.0 Current 

lJA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 Supply Current 

AC ELECTRICAL CHARACTERISTICS (CL=50pF Input t r =tf=6ns) , 
- Ta 25°c' Ta--4O'V85°C 

UNIT PARAMETER SYHBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

tTLH 2.0 - 30 75 - 95 
Output Transition Time 4.5 - 8 15 - 19 tTHL 

6.0 - 7 13 - 16 
tpLH 2.0 - 128 245 - 305 Propagation Delay Time 

4.5 - 32 49 - 61 ns 
(CLOCK - CO/ZD) tpHL 6.0 - 27 42 - 52 

2.0 - 156 300 - 375 Propagation Delay Time tpLH 
4.5 - 39 60 - 75 

(APE - CO/ZD) tpHL 6.0 - 33 51 - 64 
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TC74HC40103P----------------

AC ELECTRICAL CHARACTE S RI TICS (Continued) 

PARAMETER 
.--- 'Ta=25°C Ta=-4<n.85°C 

SYMBOL TEST CONDITION VCC UNIT 
MIN. TYP. MAX. MIN. MAX. 

Propagation Delay Time 2.0 - 124 240 - 300 

(CLEAR - CO/ZD) 
tpLH 4.5 - 31 48 - 60 

6.0 - 27 41 - 51 
ns 

Propagation Delay Time tpLH 2.0 56 115 - - 145 

(CI/cE - CO/ZD) tpHL 
4.5 - 14 23 - 29 
6.0 - 12 20 - 25 
2.0 4 8 - 3 -

Maximum Clock Frequency fMAX 4.5 20 31 - 16 - MHz 
6.0 24 36 - 19 -

Minimum Pulse Width tW(H) 2.0 - 30 75 - 95 

(CLOCK) tw(L) 
4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Minimum Pulse Width 2.0 - 30 75 - 95 

(CLEAR, APE) 
tw(L) 4.5 - 8 15 - 19 

6.0 - 7 13 - 16 

Minimum Removal Time 2.0 - 20 75 - 95 

(CLEAR, APE) 
t rem 4.5 - 5 15 - 19 

6.0 - 4 13 - 16 

Minimum Set up Time 2.0 - 30 75 - 95 

(SPE - CK) ts 4.5 - 7 15 - 19 
6.0 - 6 13 - 16 ns 
2.0 56 Minimum Set up Time - 125 - 160 

(CI/CE - CK) 
is 4.5 - 14 25 - 32 

6.0 - 12 21 - 27 

Minimum Set up Time 2.0 - 25 75 - 95 

(In - CK) 
ts 4.5 - 6 15 - 19 

6.0 - 5 13 - 16 

Minimum Set up Time 2.0 - 30 75 - 95 

(In - APE) 
ts 4.5 ~ 8 15 - - 19 

6.0 - 7 13 - 16 

Minimum Hold Time 
2.0 - - 5 - 5 

(All Inputs) 
th 4.5 - - 5 - 5 

6.0 - - 5 - 5 
Input Capacitance CIN - 5 10 - 10 

Power Dissipation 
CPD(l) 

74HC40102 - 110 - - - pF 
Capacitance 74HC40103 - 128 - - -
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TC74HC40103P 

Note(l): CPD 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. 

IeC(opr.) = epD • Vee· fIN+ lee 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

WAVEFORM 1 WAVEFORM 2 

6ns 6ns 6ns 6ns 

vcc vcc 
CLOCK APi 

GND GND 
t,,/J.J 

VOH 
VCC 

9<>* CLOCK 
5<>* GND 10\6 VOL 

D~: c VOR 
tpLH CQ/Zl) 

VOL 

WAVEFORM 3 WAVEFORM 4 

6ns 6ns 6ns 6ns 

VCC VCC 

CJ;/CE 
GND GND 

VCC 
CLOCK VOH 

GND 
CO/ZD VOL 

VOR 
tpHL pLH 

VOL 
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TC74HC40103P 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

WAVEFORM 5 WAVEFORM 6 

vee ~~ vee 
In 

aND aND 

Vee 
APE, 

CLOCK CLOCK 
aND 

>C ** F,/F OUTPUT ** F/F OUTPUT 

( ** F/F output is interna.l signa.l 01: IC) 

ICC(Opr.) TEST CIRCUIT 

P. a 1-..----1 

c:: 
o 
10 

5V 

HC-754 

~ 
Vee 

,/£ aND 

I ts 

>C 

Input transition time is 
the same as that in case 
of switching characteristics 
test. 



__________________________________ TC74HC4m02P 
TC74HC4m03P 

EXAMPLE OF TYPICAL APPLICATION 

PROGRAMMABLE DIVIDE-BY-N COUNTER 

VCC 

JO 

N 

J7 

PARALLEL CARRY CASCADING 

COUNT 

fIN 
• fOUT= N+1 

• Timing chart when N="3" 
(JO, Jl=VCC, J2"'J7=GND) 

• TC74HC40102P 

• TC74HC40103P 

1/2 to 1/100 are 
dividable. 
1/2 to 1/256 are 
dividable. 

CLOCK 
INHIBIT 'CJ7Ci' CCVZDI-----1 CVCi" CO)ZD 1-----fiil7CE CCVZD I--_r-.... 

CLOOK CLOCK CLOCK 

CLOCK o-~--------------~---------~-------~ 

*At synchronous cascade connection, huzzerd occurs at CO output after its second 
stage when digit place changes, .due to delay arrival. Therefore, take gate from 
TC74HC32 or the like, not from CO output at the rear stage directly. 

PROGRAMMABLE TIMER 

VCC 

JO OLEAR 

SPE 

N 

.. 
J7 

OUT 

fIN 

ts 
-r-r-

SET IJ 
OUT ..J tw L 

I- 'I 

N 
tw = (fIN + t s ) 

Note: The above formula does not take 
into account the phase of clock 
input. Therefore, the real pulse 
width is the distance between the 
above formu1a-1/fIN'" the above 
formula. 
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TC74HC40105AP/AF------
TENTATIVE 

FIFO 4 Bit X 16 Word REGISTER 

The TC74HC40105A is a high speed CMOS 4bit x 16 word 
first-in, first-out (FIFO) Storage register fabricated with 
silicon gate C2MOS technology. 

It achieves the high speed operation while maintaining 
the CMOS low power dissipation. 

The device is capable of handling 16 four-bit words and 
it is possible to handle the input and output data at 
different shifting rates. 

Wh'm the DATA-IN-READY (DIR) is high, data is 
written into the registers by a low to high transition of the 
SHIFT IN (SI) input. And when DATA-OUT-READY 
(DOR) is high, data is read out of the registers by a high 
to low transition of the SHIFT OUT (SO) input. 

If the MASTER RESET (MR) is high, the DIR goes 
high and DOR goes low. The data in the internal registers 
are not changed but are declared invalid. 

The TC74HC40105A can be cascaded to form longer 
registers or wider words. 

The DATA OUTPUTs (qn) are 3-State Outputs. When 
OUTPUT ENABLE (OE) is held high, the Qn's are in 
high impedance state. 

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

FEATURES: 

• High Speed ................................. fMAX=25)..!Hz(typ.)at Vcc=5V 

• Low Power Dissipation ···············4 tt A(Max. )at Ta=25"C 

• High Noise Immunity·················· VI\1H=V:XIL =28" Vcc(Min.) 

• Output Drive Capability············ ... 10 LSTTL Load 

• Symmetrical Output Impedance .•. 

{ lO(For DIR, DOR) 

15(For Qo-Q 3) 

{ lIm I=IOL =4mA(Min.)(For DIR, DOR) 

lIm I=IOL =6mA(Min.)(For QO-Q3) 

• Balanced Propagation Delays ...... tpLH" tpI-JL 

• Wide Operating Voltage Range ....•. Vcc (opr)=2V-6V 

HC-756 

1 
P(DIP16-P-300A) 

16~ 

F( SOP 16-P-300) 

PIN AS!)IGNMENT 

OE 1 16 Vee 

OIR 2 15 SO 

SI 3 1400R 

004 13 00 

01 5 12 01 

1>26 1102 
0]7 10 03 

GNO 8 9 MR 

(TOP VIEW) 



SYSTEM DIAGRAM 

... 

SI 

_, 

TIMING DIAGRAM 

SHIFT" 
C*" 

DATA INPUT 
READY 

DATA OUTPUT ...... 

OATAIN 
CDo) 

0 

-

I I 
~IN A 

=-alVCG-4.5V 

~ r r-

rh- I-J 
1 0 1 1 

--

~ ..... J 

jdJ n. ~ 
1 0 1 0 

DATAOUt' 
cOn) W..::WY&ff~ff.&6. 

UN KNOWN 

TC74HC401 OSAP I AF 

Go 
Q, 

a, 
~------4·RU~----a, 

_3 
I 
1 
I 
_ .. 

Word l' 
L __ """ 

1V///hfll\lALIM VUM 

1-fl-Illl--1l J =-II Vcc·4.5V 

I ! I 

~ ~ ~ 

~iL w- h- f-~ 
o 1 0 II o 0 1 

IL~ ~ 

1 I 
INVALID 

Z : High Imped.nce 
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BLOCK DIAGRAM 

SHiFt IN SHIFT OUT 
CLOCK CLOCK 

'i: 'I 
2 DATA-INPUT-READY 

MASTER 9 CONTROL (DIR) 
RESET LOGIC 14 (MR) DATA-OUTPUT-READY 

(DOR) 

~/ 1 
OUTPUT ENABLE 

I (OE) 
_--L- -\ 

13 

r 
00 

5 4X16 OUtpUT 12 0, 0, - DATA BUFFER 
DATA 0. 6 REGISTER 

r/ 
(3-STATE) 11 a. 

7 10 
OJ 03 

FUNCTIONAL DESCRIPTION 

1) WRITING DATA 

Data can be written into the FIFO whenever DIR is high and a low to high transition occurs on the SI pin. 

DIR will toggle momentarily until the data has been transferred to the second word register. 

SI must be toggled before the next 4-bit word can be written. The first and subsequent words will 

automatically ripple to the output end of the device even if there is not a full 16 words of input data. When all 16 

words are filled with data. DIR will go low and additional data cannot be written into the device. 

2) READING DATA 

When a data word appears in the sixteenth data register (just before the output buffer). DOR goes high and. if 

OE is low. data can be output on the high to low transition of SO. 

The data remaining in the registers now ripples to the next higher word position opening the first word 

position for new data. DIR goes high and additional data can be written in. During the output of data. DOR 
toggles momentarily after each read. When the data registers become empty. DOR goes low and SO is ignored. 

3) MASTER REST 

When a high is input to MR. the internal control logic is initiallized. This causes DIR to go high and DOR to 

go low. The contents of the data registers are not changed. but are invalid and will be written over when the 

first word is loaded. 

4) CASCADING 

The TC74HC40105A can be cascaded to form longer registers simply by connecting DOR of the first device to 

SI of the second and DIR of the second device to SO of the first. Additional devices may be cascaded by 

repeating the above. Of course. the Qn outputs of the first device must be connected to the Dn inputs of the 

second. 

In this mode. an MR pulse must be applied after the supply voltage is turned on. For words wider than 4-

bits. the DIR and DOR outputs from each FIFO must be ANDed respectively and the SI and SO inputs must each 

be paralleled. 
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ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vcr; -0.5-7 
DC Input Voltage VIr>; -0.5 -Vcr; +0.5 
DC Output Voltage VOlJr -0.5 -Vcr;+0.5 
Input Diode Current 11K ±20 
Output Diode Current 10K ±20 
DC Uutput Current 

IQl;T ±25 (DIR,DOR) 
'(QO-Q3) ±35 

DC Vcr;/Ground Current Icr; ±75 
Power Dissipation Po 500(DIP)*/180(SOIC) 

Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vcr; 2-6 
Input Voltage VIN 0- Vcr; 
Output Voltage VOlJr 0- Vcr; 
Operating Temperature Topr -40 - 85 

0- 1000(Vcr;=2.0V) 
Input Rise and Fall Time tr , tr 0- 500(Vcr;=4.5V) 

0- 400(Vcr;=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Vcr; MIN. 

High-Level 2.0 1.5 

Input Voltage VIH 4.5 3.15 
6.0 4.2 

Low-Level 2.0 -

Input Voltage VIL 4.5 -
6.0 -

VIN= 2.0 1.9 

VIHorVn. 
la~ =-20Jl.A 4.5 4.4 

6.0 5.9 High-Level 
VOH (DIR) 101 --4 rnA 4.5 4.18 Output Voltage 

DOR 101 =-5. 2mA 6.0 5.68 

QO-Q3 
IOH --6 rnA 4.5 4.18 
1~=-7.8mA 6.0 5.68 

VIN = 2.0 

VIHorVIL 
lOt. =20 Jl. A 4.5 -

Low-Level 6.0 -
Outp?t Voltage VOL (DIR) 10. -4 rnA 4.5 -

DOR la. =5.2mA 6.0 -

QO-Q3 
101• -6 rnA 4.5 -
IOL =7.8mA 6.0 -

3 State Output 
1(Jl V 1:,\ -v IH or V IL 

6.0 -
Off-State Current VWf =Vcr; or GND 
Input Leakage Current 11:,\ V 1:,\ -Vcr; or GND 6.0 -
Quiescent Supply Current Icr; V 1:,\ -Vcr; orGND 6.0 -
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UNIT 
V 
,v 
V 

rnA 

rnA 

rnA 

rnA 
mW 

"C 
"C 

UNIT 
V 
V 
V 

"C 

ns 

Ta-25"C 
TYP. 

-
-
-
-
-

2.0 
4.5 
6.0 
4.31 
5.80 
4.31 
5.8d 
0.0 
0.0 
0.0 
0.17 
0.18 
O.p 
0.18 

-
-
-

*5()()m W in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-10m W I'C shall be applied 
until300mW. 

Ta--40 -85"C UNIT MAX. MIN. MAX. 
1.5 

- 3.15 - V 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 V 
1.8 - 1.8 
- 1.9 
- 4.4 -
- 5.9 -
- 4.13 - V 
- 5.63 -
- 4.13 -
- 5.63 -

0.1 0.1 
O. 1 - 0.1 
0.1 - 0.1 
0.26 - 0.33 V 
0.26 - 0.33 
0.26 - 0.33 
0.26 - 0.33 

±0.5 - ±5.0 

±O.l - ±1.0 
Jl.A 

4.0 - 40.0 



TC74HC40105AP/AF ---------------

TIMING REQUIREMENTS(lnput tr=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta-25"C Ta- 40 -85"C UNIT 
Va; TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 tW(L) 
4.5 - 15 19 (SI) tW(H) 
6.0 - 13 16 

Minimum Pulse Width tW(L) 
2.0 75 95 
4.5 - 15 19 (SO) tW(H) 
6.0 - 13 16 

Minimum Pulse Width 2.0 - 75 95 
tW(L) 4.5 - 15 19 (MR) twOi ) 6.0 - 13 16 

2.0 0 0 
ns 

Minimum Set-up Time 
ts 4.5 - 0 0 

(DATA-SI) 6.0 - 0 0 

Minimum Hold Time 2.0 - 100 125 
In 4.5 - 20 25 (DATA-SI) 6.0 - 17 21 

Minimum Removal Time 2.0 50 65 

(MR-SI) trem 4.5 - 10 13 
6.0 - 9 11 
2.0 - 3 24 

Clock Frequency f 4.5 - 15 12 MHz 
6.0 - 18 13 

AC ELECTRICAL CHARACTERISTICS(CL=15pF,Vcc=5V,Ta=25"C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 (DIR,DOR) tTHL 
Propagation Delay Time 

tpHL - 22 39 (SO,MR-DOR) 
Propagation Delay Time 

tpLH - 242 365 (SO-DIR) 
Propagation Delay Time ns 

(SI,DOR) tpLH - 187 300 

Propagation Delay Time 
tpHL - 22 35 (SI-DIR) 

Propagation Delay Time tpLH - 25 39 (MR-DIR) tcHL 
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TC74HC40105AP IAF 

AC ELECTRICAL CHARACTERISTICS(lnput t =tf=6ns) r 

TEST Ta 25t: Ta 40 -85t: UNIT PARAMETER SYMBOL 
CONDITION CL Va; MIN. TYP. MAX. MIN. MAX. 

2.0 21 60 75 Output Transition Time tll.H 50 4.5 - 7 12 - 15 
(Qo-Qa) tTIiL 6.0 - 6 10 - 13 

2.0 24 75 95 Output Transition Time tll.H 50 4.5 - 8 15 - 19 (DIR,DOR) tTIiL 6.0 - 7 13 - 16 
2.0 84 225 280 Propagation Delay Time 

50 4.5 - 28 45 - 56 tpHL (SO,MR-DOR) 
6.0 - 24 38 - 48 
2.0 798 2000 2500 Propagation Delay Time 

50 4.5 - 266 400 - 500 (SO-DIR) tpLH 
6.0 - 226 340 - 425 
2.0 624 1650 2060 Propagation Delay Time 

50 4.5 - 208 330 - 412 (SI-DOR) tpLH 
6.0 - 177 280 - 350 
2.0 78 200 250 Propagation Delay Time 

50 4.5 - 26 40 - 50 (SI-DIR) tpHL 
6.0 - 22 34 - 43 
2.0 156 400 500 

50 4.5 - 52 80 - 100 Propagation Delay Time 
tpUf. 6.0 - 44 68 - 85 

550 ns 
tpHL 2.0 171 440 (SO-Qn) 

150 4.5 - 57 88 - 110 
6.0 - 48 75 - 94 
2.0 612 1500 1875 

50 4.5 - 204 300 - 375 Propagation Delay Time 
tpLH 6.0 - 173 255 - 319 
tpHL 2.0 - 627 1540 1925 (SI-Qn) 

150 4.5 - 209 308 - 385 
6.0 - 178 262 - 327 
2.0 87 225 280 Propagation Delay Time tpLH 50 4.5 - 29 45 - 56 (MR-DIR) tpHL 6.0 - 25 38 - 48 
2.0 45 125 155 

50 4.5 - 15 25 - 31 
tpZL 6.0 - 13 21 - 26 Output Enable time 
tpZH 

RL = 1 kQ 
2.0 - 60 165 205 

150 4.5 - 20 33 - 41 
6.0 - 17 28 - 35 
2.0 32 125 155 

Output Disable time tpLZ 
RL = 1 kQ 50 4.5 - 16 25 - 31 

tpHZ 6.0 - 14 21 - 26 
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TC74HC401 05AP I AF 

AC ELECTRICAL CHARACTERISTICS(lnput t r =tf=6ns}(Cont'd) 

PARAMETER SYMBOL 
TEST Ta-25"C Ta- 40 -85"C UNIT CONDITION CL Va:; MIN. TYP. MAX. MIN. MAX. 

2.0 3 7 2.4 
50 4.5 15 22 - 12 -

Maximum Clock 6.0 18 26 - 14 -
fMAX 2.0 2.6 6 - 2 .- MHz 

Frequency 
150 4.5 13 20 - 10 -

6.0 15 24 - 12 -
2.0 - 95 - - -

Output Pulse Width tW(H) 50 4.5 - 25 - - -
(DIR) tw(L) 6.0 - 21 - - -

2.0 - 95 - - - ns 
Output Pulse Width tW(H) 

50 4.5 - 25 - - -
(DOR) tW(L) 

6.0 - 21 - - -
Input Capacitance CIN 5 10 10 
Output Capacitance COLT - 10 - - - pF 
Power Dissipation ClIJIacitance CR) (a: 1) - 300 - - -

Note (l) Cpo 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: 

Ia:;q,d=CPD • Va:;' fN +Ia:; 
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------TC74HC4511AP I AF 

BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER 

The TC74HC4511A is high _ speed CMOS BCD-TO-7 
SEGMENT LATCH/DECODER/DRIVER fabricated with 
silicon gate C2l\10S technology. 

It achieves the high speed operation similar to 
equi\'alent LSTTL while maintaining the CMOS low power 
dissipation. 

The segment output driver, which is of CMOS 
construction, has a large 1011 capability which permits the 
device to drive cathod.e common LED directly. 

When lamp test (LT) is held low, all segment outputs 
will go high, and when the blanking input (BI) is held low 
and LT is held high, all segment outputs will go low. 
These functions are independent of other inputs and used 
to test the display. 

BI is used to pulse-modulate the brightness of the 
display. 

When error code (over 10) is applied to BCD inputs, all 
segment outputs will go to low (turn off). 

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

FEATURES: 
• High Speed .............................. tpd=23ns(Typ.)at Vee=5V 
• Low Power Dissipation ............ Iee =4I1A(Max.)at Ta=25°C 
• High ~oise Immunity .. ··· .... · .... · V:-\JWV:\JL =28% VceUl'1in.) 
• Output Drive Capability ............ 10 LSTTL Loads 
• Symmetrical Output Impedance ... I IOH I =20mA 
• Wide Operating Voltage Range'" Vee (opr.)=2V-6V 
• Pin and Function Compatible with TC4511B 

DISPLAY MODE 

HC-763 

1 
P(DIP16-P-300A) 

16~ 

F(SOP16-P-300) 

PIN ASSIGNMENT 

B 1 

C 2 

16 Vee 

15 

L T 3 14 9 

Bi 4 13 a 

LE 5 12 b 

o 6 11 c 

A 7 10 d 

GND 8 9 e 

(TOP VIEW) 

lEe LOGIC SYMBOL 

BCOI7·SEG t> 
[T] 

VII (13) 
Bi Gl0 .10.11 

(12) : 
LE C9 bl0.ll (11) 

cl0.ll 
(10) ~ A 90 dl0.11 

9 
.10.11 e 
110.11 f 
g10.11 9 

[T] : 



TC74HC4511AP/AF ---------------

BLOCK DIAGRAM 

a 
A .... b z 

::r: we:: e:: c B .... U o::!!w w 

iii .... .... "0 > d 
C I <C IwO e:: e ... ..J OcnU 0 

U w 
0 III ,... 0 

9 

LE Bi LT 

TRUTH TABLE 

INPUTS OUTPUTS DISPLAY 
LE BI LT D C B A a b c d e r g MODE 

* * L * * * * H H H H H H H 8 

* L H * * * * L L L L L L L BLANK 

L H H L L L L H H H H H H L 0 

L H H L L L H L H H L L L L 1 

L H H L L H L H H L H H L H 2 

L H H L L H H H H H H L L H 3 

L H H L H L L L H H L L H H 4 

L H H L H L H H L H H L H H 5 

L H H L H H L L L H H H H H 6 

L H H L H H H H H H L L L L 7 

L H H H L L L H H H H H H H 8 

L H H H L L H H H H L L H H 9 

L H H H L H * L L L L L L L BLANK 

L H H H H * , * L L L L L L L BLANK 

H H H * * * * Hold the stage at the leading edege or LE 

* Don't care 
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.a u 
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TC74HC4511AP/AF ----------------

ABSOLUTE MAXlMUM RATINGS 

PARAMETER I SYMBOL VALUE 
Supply Voltage Range Vee -0.5 -7 
DC Input Voltage VI\ -0.5 -V(,'(;+0.5 
DC Output Voltage VO\,T -0.5 -Vee+0.5 
Input Diode Current 11K ±20 
Output Diode Current 10K ±20 
DC Output Current IOLT +25(Sinc)/-35(Source) 
DC Vee/Ground Current lee +150(I ee )/-50(l c;\D) 

Power Dissipation PI) 500(DIP)*1lB0(SOIC) 
Storage Temperature Tstg -65 -150 

~;-
TL Lead Temperature 10sec 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VI\ 0- Vee 
Output Voltage VO\,T 0- Vee 
Operating Temperature Topr -40 - 85 

o - 1000(Vee =2.0V) 

Input Rise and Fall Time tr, tr 0- 500(Vee =4.5V) 

o - 400(Vee=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 1.5 

Input Voltage VIH 4.5 3.15 
6.0 4.2 

Low-Level 2.0 -

Input Voltage VII. 4.5 -
6.0 -

2.0 1.9 
IOH =-20# A 4.5 4.4 

High-Level 
Val 

V[,,= 6.0 5.9 
Output Voltage 

I 
VIHorVII. Ial --4 rnA 4.5 4.18 

Ia; =-20 rnA 4.5 3.20 
Ia; =-7. 2rnA 6.0 5.68 

2.0 -
VI\= 

10\, =20 #A 4. 5 -
Low-Level VClL 6.0 -
Output Voltage VIHorVII . IClL -4 rnA 4. 5 -

Ia. =5.2rnA 6. 0 -
3 State Output 

lev. 
V I\ -VIH or V IL 6.0 -

Off -State Current VO\,T =Vcc or GND 
Input Leakage Current 11\ VI\ -Vee or GND 6.0 -
Quiescent Supply Current Icc V1\ -Vee or GND 6.0 -

HC-766 

UNIT 
\', 

V 
V 

rnA 
rnA 
rnA 

rnA 
rnW 

I "C 
°C 

UNIT 

V 
V 

V 

°C 

ns 
i 

Ta-25°C 
TYP. 

-
-
-
-
-
-

2.0 
4.5 
6.0 
4.31 
3.80 
5.80 
0.0 
0.0 
0.0 
0.17 
0.18 

-

-
-

*500m W in the range of Ta = 
-40"C- 65"C. From Ta=65"C 
to 85"C a derating factor of 
- 10m W I"C shall be applied 
untiI300mW. 

MAX. 
Ta- 40 -85"C IUNIT 
MIN. MAX. 

- 1.5 -

I 
- 3.15 - V 
- 4.2 -

0.5 - 0.5 
1. 35 - 1. 35 V 
1.8 - 1.8 
- 1.9 -
- 4.4 -
- 5.9 -

V -- 4. 13 -
- 2.90 - ! 
- 5.63 - I 

0.1 - 0.1 
I 0.1 - 0, 1 

0.1 - O. 1 I V 
0.26 - 0.33 
0.26 - 0.33 

±0.5 - ±5.0 i 
±O.I - ±1.0i#A 
4.0 - 40.0 i 



TC74HC4511AP/AF 

TIMING REQUIREMENTS(lnput t r=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta-25"C Ta--40 -85"C UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
tW(L) 4.5 - 15 19 

(LE) 6.0 - 13 16 
f--

2.0 75 95 -

Minimum Set-up Time ts 4.5 - 15 19 ns 
6.0 - 13 16 
2.0 - 0 0 

Minimum Hold Time th 4.5 .- 0 0 
6.0 - 0 0 

AC ELECTRICAL CHARACTERISTICS(CL =15pF ,Vcc=5V ,Ta=25"C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time t11.H - 4 8 

Output Transition Time t 11-11. - 4 8 

Propagation Delay Time tpLH - 28 45 (BCD-Segment) tpi-lL 
ns 

Propa~tion Delay Time tpLH - 18 31 (BI -Segment) tpHL 
Propaf¥ion Delay Time tpu-i - 12 21 ( T-Segment) tpI-IL 
Propagation Delay Time tpLH - 26 44 (LE-Segment) toHL 
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TC74HC4511AP/AF ----------------

AC ELECTRICAL CHARACTERISTlCS(CL=50pF,lnput t r=t,=6ns) 

PARAMETER SYMBOL TEST CO~DITIO~ Ta-25"C Ta- 40 -85"C 
U~IT 

Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time 2.0 - 25 60 - 75 
tT1.I1 4.5 - 7 12 - 15 Low to High 

6.0 - 6 11 - 13 
2.0 - 30 75 - 95 Output Transition Time 

t111L 4.5 - 8 15 - 19 High to Low 
6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 125 255 - 320 I 
tlll.lI 4.5 - 33 51 - '64 

(BCD-Segment) tpJlL 6.0 - 23 43 - 54 
2.0 - 70 175 220 

ns 
Propagation Delay Time tpUI 4.5 - 22 35 - 44 

(BI-Segment) tpilL 6.0 - 17 30 - 37 

Propagation Delay Time 2.0 - 60 120 - 150 
tpLiI 4.5 - 15 24 - 30 

(LT-Segment) tpHL 6.0 - 12 20 - 26 

Propagation Delay Time tpLiI 
2.0 95 240 300 
4.5 - 32 48 - 60 

(LE-Segment) t(lHL 6.0 - 23 41 - 51 
Input Capacitance C!:'..; - 5 10 - 10 pF 
Power Dissipation Capacitance CPD(l) Note (l) - 95 - - -

Note (1) C rD 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: 

ICCq,o=C PD' VOC· f 1,\ +1 OC 
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APPLICA TlON CIRCUIT 

Static Display Circuit 

""1""---'--- 5V ± 10% 
I 

Vee Rx7 
a 

b 

LED Display 

,----l 
I .. . t-< LT 

L-(Bi 

1
0----., A 

.:: I 
e ~. 
d ~ J 

B~~ ~ 

LE o----lLE 
GND 

e 1----'lM---t.-~-.!. 'r-; , ,Jr 
~ I f 

9 
I ~ I 

L __ J 

HC-769 

TC74HC4511AP/AF 

Recommended Resistance R 

DISPLAY R 

TLR358T Red 13.4mm 390r! 

TLR362T " 14.2 

TLR332T /I 7.6 

TLR342T " 10.9 

TLG358T Green 13. 4mm 160r! 

TLG362T /I 14.2 

TLG332T II 7.6 

TLG342T " 10.9 



TC74HC4514AP 
TC74HC4515AP-------
TC74HC4514AP 4-TO-16 LINE DECODER/LATCH 
TC74HC4515AP 4-TO-16 LINE DECODER/LATCH (IN V.) 

The TC74HC4514A/TC74HC4515A are high speed CMOS 
4-LINE TO 16-LINE DECODER WITH LATCHED 
INPUTs fabricated with silicon gate C2MOS technology. 

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

The selected output is enabled by a low on the inhibit 
input (INHIBIT). A binary code stored in the four input 
latches (A thru D) is decided and provides a high level 
(HC4514A) or a low level (HC4515A) at the corresponding 
one of sixteen outputs. When the INHIBIT is held low. all 
outputs are kept low (HC4514A) or high (HC4515A). 
however. the latch function is available. 

The data applied to the data inputs are transferred to 
the outputs of-latches when the strobe input is held high. 
When the strobe input is taken low. the data is retained at 
the output of the latches. 

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

FEATURES: 
• High Speed .............................. tpd =18ns(typ.)at Va.; =5V 
• Low Power Dissipation ............ 1a.;=4ttA(Max.)at Ta=25"C 
• High Noise Immunity ............ · .. Vi\!IH =VNIL2896 Va.; (Min.) 
• Output Drive Capability .. ·· ........ 10 LSTTL Loads 
• Symmetrical Output Impedance ... , IOH' =IOL =4mA(Min.) 
• Balanced Propagation Delays ...... tpLH'" tpHL 
• Wide Operating Voltage Range'" Va.; (opr.)=2V-6V 
• Pin and Function Compatible with 4514B/4515B 

IEC LOGIC SYMBOL 

TC74HC4514A 

XIV OMUX XIV 

ST (1) CZO 

A 

ST (1) czo ST (1) czo 

A 
B B 
C C 
o o 

iNH 

He-770 

24 

P(DIP24-P-300) 

PIN ASSIGNMENT 

STROBE 1 24 Vcc 
A 2 23 INHIBIT 

B 3 22 0 

S7 4 21 C 

S6 6 20 S10 

S5 6 19 Sl1 

S4 7 18 sa 
S3 8 17 S9 

SI 9 16 S14 

S2 10 16 S15 

so 11 14 S12 

GND 12 13 S13 

(TOP VIEW) 

NOTE: In case of TC74HC4515A SO-SI5 

TC74HC4515A 

OMUX 

ST (1) czo 



_________________ TC74HC4514AP 
TC74HC4515AP 

TRUTH TABLE 

INPUTS 

INHIBIT A B C D 

L L L L L 
L H L L L 
L L H L L 
L H H L L 
L L L H L 
L H L H L 
L L H H L 
L H H H L 
L L L L H 
L H L L H 
L L H L H 
L H H L H 
L L L H H 
L H L H H 

L L H H H 
L H H H H 

H X X X X 

SYSTEM DIAGRAM 

INHIBIT 
23 

A 

B 

C 

0 

STROBE --L-{>o 

SELECTED OUTPUTS 

TC74HC4514A-" W TC74HC4515A-"L" 

So ~o 

51 51 

52 52 
53 53 

54 54 

55 55 
56 55 
57 51 
Sa sa 
59 59 
510 "S10 

511 "S11 

512 "S12 

513 "S13 

514 "S14 

515 515 

OX: Don't Care 

o STROBE=" H"; REFER TO 

TRUTH TABLE 
o STROBE="H" 

tn~l --'14-1'-- tn 

I STROBE 

Data at the negative going transition 

of strobe shall be provided on each 

output while strobe is held low. 

ALL OUTPUrL" ALL OUTPUT"W 

TC74HC4514A 

11 50 

51 

10 52 

53 

54 

55 

5& 

57 
II 51 
17 59 
20 510 
19 511 
14 512 

13 513 

16 514 

515 
~ - - - - - - - - - - - - - ..J" 

NOTE: In case of TC74HC4515A 
r--------------, 

I --~50-515 
L _____________ .J 
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TC74HC4514AP ________________ _ 
TC74HC4515AP 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vcr:, -0.5 -7 
DC Input Voltage VIN -0.5 -Vcr:,+0.5 
DC Output Voltage Voor -0.5 -Vcr:,+0.5 
Input Diode Current 11K ±20 
Output Diode Current 10K ±20 
DC Output Current lour ±25 
DC Vcr:,/Ground Current lcr:, ±50 
Power Dissipation PD 500(DIP)* 
Storage Temperature Tstg -65 -150 
Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vcr:, 2-6 
Input Voltage VIN o -Vcr:, 
Output Voltage VCJljT o -Vcr:, 
Operating Temperature Topr -40"" 85 

o - 1000(Vcr:,=2.0V) 
Input Rise and Fall Time tr, tr 0- 500(Vcr:,=4.5V) 

o - 400(Vcr:,=6.0V) 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Vcr:, MIN. 

High-Level 2.0 l.5 

Input Voltage VIH 4.5 3.15 
6.0 4.2 

Low-Level 2.0 -

Input Voltage VIL 4.5 -
6.0 -
2.0 l.9 

High-Level VIN= 
1m =-20/.lA 4.5 4.4 

Vm 6.0 5.9 Output Voltage VIHorVIL 1m --4 rnA 4.5 4.18 
1m =-5.2rnA 6.0 5.68 

2.0 

VIN = IOL =20 /.lA 4.5 -
Low-Level 

VOL 6.0 -
Output Voltage VIHorVIL IOL -4 rnA 4.5 -

IOL =5.2rnA 6.0 -
InDut Leakagl! Current lIN VIN -Vcr:, or GND 6 0 
Quiescent Supply Current Icc "It\: =VCC or GND 6.0 -

HC-772 

UNIT 
V 
V 
V 

rnA 
rnA 
rnA 
rnA 
mW 

"C 
"C 

UNIT 
V 
V 
V 

"C 

ns 

Ta-25"C 
TYP. 

-
-
-
-
-

2.0 
4.5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0.17 
0.18 

-

*500mW in the range of Ta= 
-40"C- 65"C. From Ta=65"C 
to 85"C a derating factor of 
-lOmWI"C shall be applied 
until 300m W. 

Ta- 40 -85"C UNIT MAX. MIN. MAX. 
1.5 

- 3.15 - V 
- 4.2 -

0.5 - 0.5 
1. 35 - l. 35 V 
1.8 - 1.8 

1.9 
- 4.4 -
- 5.9 - V 
- 4.13 -
- 5.63 -

0.1 0.1 
0.1 - 0.1 
0.1 - 0.1 V 
0.26 - 0.33 
0.26 - 0.33 
+0 1 +1 0 

/.lA 
4.0 - 40.0 



_________________ TC74HC4514AP 
TC74HC4515AP 

TIMING REQUIREMENTS(lnput tr=t,=6ns) 

PARAMETER SYMBOL TEST CONDITION Ta-25"C Ta--40 -85"C UNIT 
Vcr. TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 

(STROBE) tW(H) 4.5 - 15 19 
6.0 - 13 16 

Minimum Set-up Time 2.0 - 50 65 

(DATA) ts 4.5 - 10 13 ns 
6.0 - 9 11 

Minimum Hold Time 2.0 - 5 5 

(DATA) th 4.5 - 5 5 
6.0 - 5 5 

AC ELECTRICAL CHARACTERISTICS(C L =15pF. Vcc=5V. Ta=25"C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tID! 
tTl-IL 

;- 4 8 

Propagation Delat Time tpLH - 18 30 (DATA-Sn, Sn) toHL 
Propagation Delay Time tpLH ns 

(STROBE-Sn, Sn) tDHL 
- 20 30 

Propagation Delay Time tpUi - 16 30 (lNHIBIT-Sn Sn) tol·ll. 

AC ELECTRICAL CHARACTERISTICS(lnput t r=t,=6ns) 

PARAMETER SYMBOL 
TEtlT Ta-25"C Ta- 40 -85"C 

UNIT 
CONDITION CL Vcr. MIN. TYP. MAX. MIN. MAX. 

2.0 - 30 75 - 95 
Output Transition Time tID! 

50 4.5 - 8 15 - 19 tTIiL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 65 175 220 
tpUi 50 4.5 - 22 35 - 44 

(DATA-Sn, Sn) tpHL 6.0 - 19 30 - 37 
2.0 - - 220 

ns 
Propagation Delay Time 75 175 tpLH 50 4.5 - 24 35 - 44 (STROBE-Sn, Sn) tpHL 6.0 - 20 30 - 37 

Propagation Delay Time tpUi 
2.0 60 175 220 

50 4.5 .- 20 35 - 44 (INHIBIT-Sn, Sn) tpHL 6.0 - 17 30 - 37 
Input Capacitance CIN - 5 10 - 10 pF Power Dissipation Capacitance Cro(l) - 61 - - -

Note (1) C ro 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: 

iccWIFCro • Vcr.. fIN +Ia: 
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TC74HC4518P 
TC74HC4520P/F 
TC74HC4518P/F DUAL BCD COUNTER 
TC74HC4520P/F DUAL 4-BIT BINARY COUNTER 

The TC74HC4518 and. TC74HC4520 are high speed CMOS DUAL BCD/4-BIT BINARY COUNTER 
fabricated with silicon gate C2MOS technology. 
It operates ten times as fast as that of metal-gate C2MOS IC (45l8B/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 if 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 VCC=5V 

• Low Power Dissipation ••••••. ICC=4~A(Max.) at Ta=25 0 C r---------------------------~ 

• High Noise Immunity ••••••••• VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability •••.•.•.•.•••• 10 LSTTL Loads 

• Symmetrical Output Impedance .•••• IIOHI=IOL=4mA(Min.) 

• Balanced Propagation Delays •••••.••••••••• tpLH~tpHL 

• Wide Operating Voltage Range ••••••• VCC(Opr.)=2V '" 6V 

• Pin and Function Compatible with 45l8B/4520B 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER SYMBOL VALUE UNIT 

Supply Voltage Range VCC -0.5",7 V 

DC Input Voltage VIN -0.5 '\. VCc+O. 5 V 
------" ----

DC Output Voltage VOUT -0.5'\.VCc+O· 5 V 
--

Input Diode Current 11K ±20 mA 
-

Output Diode Current 10K ±20 rnA 
_.-1-----

DC Output Current lOUT ±25 rnA 

DC Vcc/Ground Current 
----t---

ICC :t50 rnA 
.-- f---=----- -

Power Dissipation PD 500(DIP)* mW 
l80(MFP) -_ .. _---------

Storage Temperature Tstg -65 '\. 150 °c 
f--=----.- _. 

Lead Temperature lOsec TL 300 °c 

* 500mW in the range of Ta=-40° '" 65°C and from Ta=65°C 
up to 85°C derating factor of -lOmW/oC shall be applied 
unti 1 300mW. 

HC-774 

1 

DIP16(3D16A-P) 

l6Y 
1 

MFP16(FI6GC-P) 

PIN ASSIGNMENT 

lOLOCK 1 16 VCC 

lCLOCK 2 
ENABLE 

15 2CLEAR 

l(iO 14 2(i3 

13 2(i2 

l(i2 12 2(il 

11 2(iO 

lOLEAR 7 {O 2CLOCK 
ENABLE 

9 2CLOCK 

(TOP VIEW) 



TC74HC4518P 
---------------------------------TC74HC4520P/F 

TRUTH TABLE 
INPUTS 

FUNCTION 
CLOCK CLOCK ENABLE CLEAR 

I H L INCLEMENT COUNTER 

L ~ L INCLEMENT COONTER 

"L- X L NO CHANGE 

X S L NO CHANGE 

S L L NO CHANGE 

H L L NO CHANGE 

X X H QO THRU Q3~L 

TIMING CHART 
TC74HC4518 

a 1 2 3 4 5 6 7 8 9 o 1 1 1 

CLOCK 

CLEAR 

CLOCK 
ENABLE 

QO 

Q1 

Q2 

Q3 

TC74HC4520 

CLOCK 

CLEAR 

CLOCK 
ENABLE 

QO 

Ql 

Q2 

Q3 

- rt 1 rL 1 rt L 1 ru 

- I-- - -
- - r- I-- I--

- - I-- '--

I---

I--

012345678 

_rtllrLilrtill 
I 

- I-- r--, r-
- r- '-- - -

r-r-- - r-
I--I-- -

I 
I 

I 

1 rt L L 1 

II 
I--

-
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TC74HC4518P 
TC74HC4520P/F 

LOGIC DIAGRAM 

1/2 TC74HC4518 

CLOCK 
ENABLE 

CLOCK 

CLEAR 
7(15) 

HC-776 

R 
D Q. 

OK 

R 
Q. 

R 
Q. 

3{11) Q.O 

(4(12) >---- Q.l 

5(13) 
~-..... >-~~Q,2 

6(14) 
>---- Q.3 



_________________________________ TC74HC4518P 
TC74HC4520P/F 

LOGIC DIAGRAr'l (Continued) 

1/2 TC74HC4520 
CLOCK 

ENABLE 

CLOCK 

CLEAR 

2(10) 

7 (15) 

RECOMMENDED OPERATING C~NDITIONS 
PARAMETER SYHBOL 

Supply Voltage Vce 

Input Voltage VIN 

Output Voltage VOUT 

Operating Temperature Topr 

Input Rise and Fall Time t r , tf 

D 

+-t-<lCK 

LUllT UNIT 

2 '\,6 V 

o '\, Vee v 
o '\, Vee V 

-40'\, 85 ·e 

0",1000 (Vee=2. OV 
o ~,500 (VCC=4. 5V) ns 
o '\, 400 (Vee=6. OV 

He-77? 

R 

R 

R 
Q. 

R 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

INPUT 

GND 

Q.O 

Q.3 

OUTPUT 

I: 



TC74HC4518P 
TC74HC4520P/F 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 

High-Level 
VIH 

Input Voltage 

Low-Level VIL 
Input Voltage 

VIN=VIH IOH=-20IJA 
High-Level 

VOR Output Voltage or VIL 
IOH=-4mA 

IOH=-5.2mA 

Low-Level VIN=VIH IOL=20IJA 

Output Voltage VOL 
or VIL IOL=4mA 

IOL=5.2mA 

Input Leakage 
lIN VIN=VCC or GND Current 

Quiescent .ICC VIN=VCC or GND Supply Current 

VCC 

2.0 
4.5 

6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

4.5 

6.0 

2.0 
4.5 
6.0 

4.5 

6.0 

6.0 

6.0 

Ta=25°C 
MIN. TYP. MAX. 

1.5 - -
3.15 - -
4.2 - -

- - 0.5 
- - 1. 35 

- - 1.8 

1.9 2.0 -

4.4 4.5 -
5.9 6.0 -

4.18 4.31 -
5.68 5.80 -
- 0.0 0.1 

- 0.0 0.1 
- 0.0 0.1 

- 0.17 0.26 

- 0.18 0.26 

- - ±O.l 

- - 4.0 

AC ELECTRICAL CHARACTERISTICS (CL=50pF, Input t r =tf=6ns) 

PARAMETER CONDITION r-;- Ta=25°C 
SYMBOL TEST 

CC MIN. TYP. MAX. 

tTLH 2.0 - 30 75 
Output Transition Time 4.5 - 8 15 

tTHL 6.0 - 7 13 

Propagation Delay Time tpLH 2.0 - 100 190 
4.5 - 25 38 

(CK, CE - Qn) tpHL 6.0 - 21 32 
2.0 - 104 205 

Propagation Delay Time 
tpHL 4.5 - 26 41 

(CLR - Qn) 6.0 - 22 35 
2.0 5 12 -

Maximum Clock Frequency fMAX 4.5 25 48 -
6.0 29 56 -

HC-778 

fra=-40",85°C 
MIN. MAX. 

UNIT 

1.5 -
3.15 - V 

4.2 -

- 0.5 
- 1. 35 V 

- 1.8 

1.9 -
4.4 -
5.9 - V 

4.13 -
5.63 -
- 0.1 
- 0.1 
- 0.1 

V 
- 0.33 

- 0.33 . 
- ±1.0 

IJA 
- 40.0 

Ta=-40'V85°C 
UNIT 

HIN. MAX. 

- 95 

- 19 
- 16 
- 240 

48 ns -
- 41 
- 255 

- 51 
- 43 
4 -

20 - MHz 
24 -



TC74HC4518P 
--------------------------~-----TC74HC4520P/F 

AC ELECTRICAL tHARACTERISTICS (Continued) 

- Ta=25°C Ta=-40"-85°C UNIT PARAMETER SYMBOL TEST CONDITION 
VCC MIN. TYP. MAX. MIN. MAX. 

tw(L) 2.0 - 30 75 - 95 
}1inimum Pulse Width 

tw(H) 
4.5 - 8 15 - 19 

(CK, CE) 6.0 - 7 13 - 16 

Minimum PUlse Width 2.0 - 35 100 - 125 
tw(H) 4.5 - 9 20 - 25 ns 

(CLR) 6.0 - 8 17 - 21 
2.0 - - 0 - 0 

Minimum Removal Time 
trem 4.5 - - 0 - 0 

(CLR) 
6.0 - - 0 - 0 

Input Capacitance CIN - 5 10 - 10 

Power Dissipation TC74HC4518 - 145 - - - pF 

Capacitance 
CpD(l) 

TC74HC4520 - 145 - - -
Note(l) CPD 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 c~rrent can be obtained by the equation hereunder. 

Iee(Opr.) = epD • Vec • fIN + Iec/2 (per circuit) 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

CLOCK 

Q.n 

CLOCK 
ENABLE 

Q.n 

6ns 6ns 

6ns 

HC-779 

VCC 

GND 

VCC 

GND 



TC74HC4518P 
TC74HC4520P/F 

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued) 

6ns 6ns 

CLEAR 

CLOCK 

Q.n 

TEST CIRCUIT 

VCC=5V 

~.----r CLOCK 

I OTHER 
INP.UTS 

GND 

OUTPUTS 

HC-780 

VCC 

GND 

VCC 

GND 

* INPUT WAVEFORM IS THE SAME AS 

THAT IN CASE OF SWITCHING 

CHARACTERISTCS TEST. 



----TC74HC4538AP I AF I AFN 

DUAL RETRIGGERABLE MONOSTABLE MUL TIVIBRATOR 

The TC74HC4538A is a high speed CMOS MONOST ABLE 
MUL TIVIBRATOR fabricated with silicon gate C' MOS 
tech nology . 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power 
dissipation. 

There are two trigger inputs, A input (Positive edge 
input), and B input (Negative edge input). These inputs 
are valid for a slow rise/fall time signal (tr=tf=lsec.) as 
they are schmitt trigger inputs. 

After triggering, the output stays in a MONO STABLE 
ST A TE for the time period determined by the external 
resistor and capacitor (Rx, Cx). A low level at CD input 
breaks this STABLE STATE. In the MONO STABLE STATE, 
if a new trigger is applied, it makes the MONO STABLE 
period longer (retrigger mode). 

Limitations for Cx and Rx are as follows: 
External capacitor Cx .... No limitation 
External capacitor Rx .... Vcc<3.0V more than 5kQ 

Vcc~3.0V more than lkQ 
All inputs are equipped with protection circuits against 

static discharge or transient excess voltage. 

FEATURES: 
• High Speed .............................. tpd=25ns(typ.)at Vcc=5V 

• Low Power Dissipation 
Stand by State Icc =4.uA(max.)at Ta=25"C 
Active State Icc =300.u A(max.)at Ta=25"C 

• High Noise Immunity··············· V\IIi =V:-:IL28% VcC<Min.) 
• Output Drive Capability············ 10 LSTTL Loads 
• Symmetrical Output Impedance ... I IOH I =101. =4mA(Min.) 
• Balanced Propagation Delays······ tpu;" tpHL 
• Wide Operating Voltage Range ... Vcc(opr.)=2V-6V 
• Pin and Function Compatible with 4538B 

HC-781 

1 

P( DIP16-P-300A) 

16~"~ 
F(SOP16-P-300) FN(SOL 16-P-150) 

PIN ASSIGNMENT 

1T1 1 

1T2 2 
lCD 3 

lA 4 
18 5 

lQ 6 
lij 7 

GND 8 

(TOP VIEW) 

IEC LOGIC SYMBOL 

18 

leD 

16 Vee 

15 2T1 

14 2T2 

13 2CD 
12 2A 

11 28 

10 2Q 
9 2Q 

lQ 

10: 



TC74HC4538APt AFt AFN 

TRUTH TABLE 

INPUT 

A B CD 

S H H 

X L H 

H X H 

L '- H 

X X L 

X:Don't Care 

BLOCK DIAGRAM 

OX 
r--.t-., 
I I 

Cx + I I 

Rx 

Q 

A 

ii U 
7 IT 

CiS 
Notes: (l)Cx,Rx,Dx are external. 

OUTPUT 

Q Q 

SL --u-
L H 

L H 

SL --u-
L H 

Vee 

12 
A 

ii 
11 11 

Capacitor,Resistor,and Diode,respectively. 

(2)External clamping diode,Dx 

NOTE 

OUTPUT ENABLE 

INHIBIT 

INHIBIT 

OUTPUT ENABLE 

INHIBIT 

Ox 
r-+l--, 

Cx + 1 : 

13 

CD 

1.4 
Rx 

10 
Q 

l:i 

Vee 

The external capacitor is charged to Vcc level in the wait state, i.e. when no trigger is applied. 
Supply voltage is turned off and Cx is discharged mainly through the internal (parasitic) diode. 
If Cx is sufficiently large and Vcc drops rapidly, there will be some possibility of damaging the 
IC by rush current or latch-up. If the capacitance of the supply voi~age filter is large enough and 
Vee drops slowly, the rush current is automatically limited and damage to the Ie is avoided. 

The maximum value of forward current through the parasitic diode is ±20mA. 
In the case of a large Cx, the limitation of fall time of the supply voltage is determined as follows: 

t f ~(Vcc-O. 7) Cx/20mA 

(tf is the time from the voltage supply turning off 
to the level of supply voltage reaching O. 4 Vee.) 

In the case of a system that does not satisfy the above condition, an external clamping diode is 
needed to protect the IC from rush current. 

HC·782 



-------------- TC74HC4538AP/AF/AFN 

SYSTEM DIAGRAM 

Vee 

T1 -----+.-1 

Vee 

o 0 ~_-+-__ ...J 

A F/F 

:>0---0 

eo 

TIMING CHART 
trr 
H rt= VIH 

A f1Jl VIL 

8 II t 
VIH 

VIL 

T2 vee 
~ - VrefH 

VrefL 
Vss 

VIH 

-. VIL 

I 
0 

n=VOH 

VOL 

0 
U=VOH I 

- VOL 

Lt WOUT I ~ I IWOUT +t rr I 

HC-783 



TC74HC4538API AF I AFN 

FUNCTIONAL DESCRIPTION 

!1lStand-by State 

The external capacitoris fully charge to Vcc in the stand-by state. That means. befor triggering. 
Qpand QN transistors which are connected to the T2 node are in the off state. Two comparators 
that relate to the timing of the output pulse, and two reference voltage supplies stop their operation. 
The total supply current is only leakage current. 

(2lTrigger operation 

Trigger operation is effective in either of the following two cases. One is the condition where the 
A input is low, and the B input has a falling signal. The other. where the B input is high, and the 
A input has a rising signal. 

After trigger becomes effective, comparators Cl and C2 start operating, and QN is turned on. 
The external capacitor discharges through QN. The voltage level of the T2 node drops. If the T2 
voltage level falls to the internal reference voltage Vref L. the output of Cl becomes'low. The flip 
-flop is then reset and QN turns off. At that moment Cl stops but C2 continues operating. 

After QN turns off, the voltage at T2 start rising at a rate determined by the time constant of 
external capacitor Cx and resistor Rx. 

After the triggering, output Q becomes high, follo\\ing some delay time of the internal F/F and 
gates. It stays high even if the voltage of T2 changes from falling to rising. When T2 reaches the 
internal reference voltage Vref H, the output of C2 becomes low. the output Q goes low and C2 
stops its operation. That means,. after triggering, when the voltage level of T2 reaches Vref H. 
the IC returns to its MONO STABLE STATE. 
In the case of large value of ex and Rx. and ignoring the discharge time of the capacitor and in 
ternal delays of the IC, the width of the output pulse tw (OUT)is as follows: 

tw (OUT)=O. JOCx Rx 

(3)Retrigger operation 

When another new trigger-is applied to input A or B while in the MONO STABLE STATE, it 
is effective only if the IC is charging Cx. The voltage level of T2 then falls to Vref L level again. 
Therefore the Q output stays high if the next trigger comes in before the time period set by Cx 
and Rx. 

If the 2nd trigger is very close to previous trigger. such as appI4.cation during the discharge cycle, 
the 2nd trigger will not be effective. 

The minimum time for effecti\'e 2nd trigger, trr(Min). depends on Vcc and Cx. 

(4)Reset operation 

In 'normal operation, CD input is held high. If CD is low, a trigger has no effect because the Q 
output is held low and trigger control F/F is reset. Also Qp ,turns on and Cx is charged rapidly 
to Vcc. 

This means if CD input is set low. the IC goes into a wait state. 

HC-784 



-------------- TC74HC4538AP/AF/AFN 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5 -7 
DC Input Voltage VI;>; -0.5 -Vee +0.5 
DC Output Voltage VOLT -0.5 -Vee+0.5 
Input Diode Current 11K ±20 
Output Diode Current 10K ±20 
DC Output Current IOLT ±25 
DC Vee/Ground Current lee ±50 
. Power Dissipation PI) 500(DlP) *1180(SOIC) 
Storage Temperature Tsig -65 -150 
Lead Temperature 10sec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VI;>; 0- Vee 
Output Voltage VOLT 0- Vee 
Operating Temperature Topr -40 - 85 

Input Rise and Fall Time 
o - 1000(Vee=2.0V) 

(CD Only) 
tr • tf 0- 500(Vee =4.5V ) 

o - 400(Vee=6.0V) 
External Capactior Cx No Limitation * 

External Resistor Rx ~5K*(Vee<3.0V) 
~IK.(V ~3.0V) 

UNIT 
V 
V 
V 

mA 
mA 
mA 
rnA 
mW 

"C 
"C 

UNIT 

V 
V 

V 

"C 

ns 

F 

Q 

*500mW in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-lOmW/'C shall be applied 
until300mW. 

The maximum allowable values of Cx and Rx are a function of leakage of capacitor Cx. 
the leakage of TC74HC4538A. and leakage due to board layout and surface resistance. 
Susceptibility to externally induced noise signals may occur for Rx>lMQ. 

He-78S 



TC74HC4538AP/AF/AFN --------------

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Ta-25"C Ta--40 -85"( UNIT 
Vcc MIN. TYP. MAX. MIN. MAX. 

High-Level 2.0 1.5 1.5 

Input Voltage VIH 4.5 3.15 - - 3.15 - V 
6.0 4.2 - - 4.2 -

Low-Level 2.0 - - 0.5 - 0.5 

Input Voltage VII. 4.5 - - 1. 35 - 1. 35 V 
6.0 - - 1.8 - 1.8 
2.0 1.9 2.0 1.9 

High-Level 
VI:'; = ICJi =-20#A 4.5 4.4 4.5 - 4.4 -

Output Voltage Voo 6.0 5.9 6.0 - 5.9 - V 
(Q,Q) VIHorVU• 1m --4 rnA 4.5 4.18 4.31 - 4. 13 -

IOH =-5.2mA 6.0 5.68 5.80 - 5.63 -
2.0 0.0 0.1 0.1 

Low-Level 
VI:" = 

lex.. =20 #A 4.5 - 0.0 0.1 - 0.1 
Output Voltage Va. 6.0 - 0.0 0.1 - 0.1 V 

(Q,Q) VIHorVIL lex.. -4 rnA 4.5 - 0.17 0.26 - 0.33 
la. =5.2mA 6.0 - 0.18 0.26 - 0.33 

Input Leakage Current II:" VI:" =Vcc orGND 6.0 - - ±0.1 - ±1.0 

R/C Terminal 
II:" VI:" =Vee or GND 6.0 - - ±0.1 - ±1.0 #A 

,Input Leakage Current 
Quiescent Supply Curren Icc VI:" --'Vee or GND 6.0 4.0 40.0 

Active-State * VI:" =Vee or GND 2.0 40 120 160 #A 
Icc 4 .. 5 - 0.2 0.3 - 0.4 rnA Supply Current Rx/Cx ext=O. 5Vcc 

6 0 - o 3 o 6 - o 8 rnA 

*: per Circuit 

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

PARAMETER SYMBOL TEST CONDITION '!'a-25"C Ta--40 -85"C UNIT 
Vee TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 

(A,B) 
tW(L) 4.5 - 15 19 
tW(H) 6.0 - 13 16 

Minimum Clear Width 2.0 - 75 95 

(CD) 
tW(L) 4.5 - 15 19 

6.0 - 13 16 
2.0 - 15 15 

ns 
Minimum Clear Removal 

trem 4.5 - 5 5 
Time 6.0 - 5 5 

Rx=lKQ 2.0 380 
4.5 92 - -

Cx=lOOpF 6 0 72 - -
Minimum Retrigger Time trr 

2.0 6.0 - -
Rx=lKQ 

I Cx=O.OlpF 
4.5 1.4 - - #5 
6.0 1 2 - -

HC-786 



-------------- TC74HC4538API AFI AFN 

AC ELECTRICAL CHARACTERISTICS(CL =15pF.Vcc=5V.Ta=25"C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 6 12 
t 1111. 

Propagation Delay Time t "'.11 - 25 44 ns 
(A,B-Q.Q) t nlll. 

Propagation Del!), Time tpl.H - 21 34 (CD-Q.Q) t nlll. 

AC ELECTRICAL CHARACTERISTICS(CL=50pF,lnput t r =tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta-25"C Ta- 40 -85"C UNIT 

Voc MIN. TYP. MAX. MIN. MAX. 

tn.H 2.0 30 75 95 
Output Transition Time 4.5 - 8 15 - 19 

tTI-lI. 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 120 250 - 315 
tpLll 

4.5 - 30 50 - 63 ns 
(A.B-Q.Q) tpHL 

6.0 - 25 43 - 54 

Propagation Delay Time tpLH 
2.0 100 195 245 
4.5 - 25 39 - 49 

(CD-Q.Q) tpHL 6.0 - 20 33 - 42 
Cx=o 2.0 - 540 1200 - 1500 
Rx=SKQ(Voc =2V) 4.5 - 180 250 - 320 ns 
Rx=lKQ(Voc=4.5V,6V) 6.0 - 150 200 - 260 

Cx=O.olp.F 2.0 70 83 96 70 96 
Output Pulse Width tWOLT 

Rx=10KQ 
4.5 69 77 85 69 85 fJ.s 
6.0 69 77 85 69 85 

Cx=O.lp. F 2.0 0.67 O. 75 0.83 0.67 0.83 

Rx=10KQ 
4.5 0.67 O. 73 0.77 0.67 O. 77 rns 
6.0 0.67 O. 73 O. 77 0.67 0.77 

Output Pulse Width Error. 
Between Circuits t:..tWQL; - ±1 - - - % 
(In same Package) 
Input Capacitance C" - 5 10 - 10 
Power Dissipation Capacitance CPD(J) - 70 - - - pF 

Note (I) C PI) 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: 

IcctiW=C PD' Vee' f I" +Iee' • Duty/lOO+lee 12(per Circuit) 
(Ici:Active Supply Current) 
(Duty:16) 
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TC74HC4538APt AFt AFN --------------

OUTPUT PULSE WIDTH CONSTANT,K-SUPPLV VOLTAGE(TVP.) 

(EXTERNAL RESISTOR(Rx)=10kQ;twOUT=K.Cx.Rx) 
~ 

I- I 
z 0.9 < 
I-
en 
Z 
0 
(,) 

:J: 
I- 0.8 a 
~ 
w 
en 
...J 
::::> 
0.. 0.7 
I-
::::> 
0.. 

"'- Cx=O.OtpF-............... 
"'-.. Cx=O.tpF -

........... --
Cx=t.OpF 

II 
I-
::::> 2 3 4 5 6 
0 SUPPLY VOLTAGE Vcc(V) 

twOUT-Cx CHARACTERISTICS(TVP.) trr-Vcc CHARACTERISTICS(TVP.) 

Vcc-4.5V 
CL 50pF Ta=25'C 

en • / Rx=tMO / 
'" to 
~ 

10 

::::> 
0 
! 
:t: • / / Rx=tOOItO / l-
e to 
z 

;;; '\. ,. 

" ~ 
~ ....... 

w "-
Cx=O.OlpF-

::< I--;:: -~ a:: 1 
w 

w " (I) 

V / ..J Rx=t OkO / 
::::> to 0.. 

l-
I 

::::> Rx=tkO 
Q. V ,/ I-
::::> V / 0 

t 

C> ..... C> 
a:: ........ 
I- " "- --t=t~r-w 
a:: I ""-::< 

~~ Lt~J_ :::> 
~ 
z 0.1 i 

L. 

to-I II 
10' 10' 10' 

EXTERNAL CAPACITOR Cx(pF) 

a 1 2 3 4 5 6 

SUPPLY VOLTAGE Vcc(V) 
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------TC74HC4543API AF 
BCD-TO-7 SEGMENT LATCH/DECODER/LCD DRIVER 

The TC74HC4543A is a high speed CMOS BCD-TO-7 
SEGMENT DECODER with LCD DRIVER fabricated 
with sillicon gate C2M OS technology. 

It achieves the high speed operation similar to 
equivalent LSTTL while maintaining the CMOS low 
power dissipation. 

This device consists of BCD-TO-7 segment decoder 
with a BCD input latch and a 7-segment driver for the 
liquid crystal display (LCD). 

When an error code (over 10) is applied to BCD inputs 
or, when blanking input (BI) is held high, all segment 
outputs will go low (turn off). 

When driving LCD, a common square wave signal 
should be applied not only to the PH input of this device 
but also to the electrically common backplane of the 
display. 

For other types of readouts, such as light emitting 
diodes (LED), some additional drivers, such as a 
transistor array, is required. 

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

FEATURES: 
• High Speed .............................. tw =6ns(Typ.)at Vee =5V 
• Low Power Dissipation ............ Iee=4IlA(Max.)at Ta=25"C 
• High Noise Immunity .............. · VNIH=V NIL =28" Vee (Min.) 
• Output Drive Capability ............ 10 LSTTL Loads 
• Symmetrical Output Impedance "'1 IOHI=IOL=4mA(Min.) 
• Balanced Propagation Delays ...... tpLH" tpHL 
• Wide Operating Voltage Range'" Vee (opr)=2V -6V 
• Pin and Function Compatible with 4543B 

IEC LOGIC SYMBOL 

BCOI7SEG 

LO 1 
C9 (Tl 810 

A 
5 ) 

BO.l bl0 

B 
(3 ) 

BO.2 cl0 

C 
(2 ) 

BO.4 dl0 

0 
(4 ) 

BO.8 .10 

PH (6) Nl0 110 

BI 
(7) 

EN g10 

He-78g 

(B) 

(10) 

(11) 

12) 

(13) 

(15) 

(14) 

r----------------------------, 

1 
P(DIP16-P-300A) 

16~ 
1 

F (SOP 16-P-300) 

PIN ASSIGNMENT 

LD 1 16 Vee 

C 2 15 f 

B 3 14 9 
o 4 13 e 
A 5 12 d 

PH 6 11 e 
BI 7 10 b 

GND 8 9 8 

(TOP VIEW) 

8 

b 

c 

d 

f 

g 



TC74HC4543AP/AF ----------------

TRUTH TABLE 

INPUTS OUTPUTS 

0 C B A b d f 
DISPLAY 

LD BI PH a e e g 

X H L X X X X L L· L L L L L BLANK 

H L L L L L L H H H H H H L 0 

H L L L L L H L H H L L L L 1 

H L L L L H L H H L H H L H 2 

H L L L L H H H H H H L L H 3 

H L L L H L L L H H L L H H 4 

H L L L H L· H H L H H L H H 5 

H L L L H H L H L H H H H H 6 

H L L L H H H H H H L L L L 7 

H L L H L L L H H H H H H H 8 

H L L H L L H H H H H L H H 9 

H L L H X H X L L L L L L L BLANK 

H L L H H X X L L L L L L L BLANK 

L L L X X X X ### ### 

t t H t INVERSE OF ABOVE OUTPUT LEVEL DISPLAY AS ABOVE 

X:Don't care 
t:SAME AS ABOVE COMBINATIONS 

###:DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD=-W 

DISPLA Y MODE 

a -tI g I b - 7 SEGMENT DISPLAY 
el Ie -

0 2 3 4 6 6 
d7 8 9 10 11 12 13 14 16 

I-I I :1 J u L L -I U LI 
I_I 11- _I I _I I_I I I_I _I 
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TC74HC4543AP/AF ----------------

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.S-7 
DC Input Voltage VIN -O.S -Vee +0.5 
DC Output Voltage Vcx,'T -0.5 -Vee+0.5 
Input Diode Current 11K ±20 
Output Diode Current 10K ±20 
DC Output Current 1cx,'T ±25 
DC Vee/Ground Current lee ±50 
Power Dissipation Po SOO(DlP)·/180(MFP) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage VIN o -Vee 
Output Voltage Your o -Vee 
Operating Temperature Topr -40 -- 85 

0- 1000(Vee=2.0V) 
Input Rise and Fall Time tr • tr 0- SOO(Vee=4.SV) 

0- 400(Vee=6.0V) 

DC ELECTRICAL CHA.RACTERISTICS 

PARAMETER SYMBOL TEST CONDITION 
Vee MIN. 

High-Level 2.0 I.S 

Input Voltage VIH 4. S 3. IS 
6.0 4.2 

Low-Level 2.0 -
Input Voltage VIL 4. S -

6.0 ...,. 

2.0 1.9 

High-Level VII'~= 
100 =-20p.A 4.5 4.4 

Output Voltage Voo VIHorVIL 
6.0 5.9 

100 --4 rnA 4.5 4.18 
100 =-S.2mA 6.0 5.68 

2.0 -
VI:-;= 

Ia. =20 p.A 4.5 -
Low-Level 

Va. 6.0 -Output Voltage VIHorVIL Ia. -4 mA 4.5 
Ia. =5.2mA 6.0 -

Input Leakage Current 11:-; VIN -Vee or GND 6.0 -
Quiescent Supply Current Icc VI!'< =Vcc orGND 6.0 -

HC-792 

UNIT 
V 
V 
V 

rnA 
rnA 
rnA 
rnA 
mW 

"C 
"C 

UNIT 
V 
V 
V 

"C 

ns 

Ta-25"C 
TYP. 

-
-
-
-
-

2.0 
4.5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0.17 
0.18 
-
-

*500mW in tli~ r~ge ~fTa= 
-40"C- 65"C. From Ta=65"C 
to 85"C a derating factor of 
-10m W I"C shall be applied 
until300mW. 

Ta--40 -8S"C UNIT MAX. MIN. MAX. 
I.S 

- 3. IS - V 
- 4.2 -

0.5 - 0.5 
1. 3S - 1. 3S V 
1.8 - 1.8 
- 1.9 -
- 4.4 -
- 5.9 - V 
- 4.13 -
- 5.63 -

0.1 - 0.1 
0.1 - 0.1 
O. I - 0.1 V 
0.26 0.33 
0.26 - 0.33 
±0.1 - ±1.0 p.A 
4.0 - 40.0 



--------------------------------TC74HC4543AP/AF 

TIMING REQUIREMENTS(lnput tr=t, =6n8) 
,-- Ta=25"C Ta=-40 - 85"C 

PARAMETER ,SYMBOL TEST CONDITION Vee t:XIT 
-,' TYP. LIMIT LIMIT 

Minimum Pulse Width 2.0 - 75 95 
tW(II) 4.5 - 15 19 

(LD) 6.0 - 13 16 

2.0 - 75 95 
Minimum Set-up Time ts 4.5 - 15 19 ns 

6.0 - 13 16 

2.0 - 0 0 
Minimum Hold Time th 4.5 - 0 0 

6.0 - 0 0 

AC ELECTRICAL CHARACTERISTlCS{CL =15pF, Vcc=5V, Ta=25"C) 

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Output Transition Time tTLH - 4 8 tTI-IL 
Propagation Delay Time tpUi - 32 53 (BCD-OUT) tpHL 
Propagation Delay Time tpw - 18 30 ns (BI-OUT) tpHL 
Propagation Delay Time tpLH - 13 22 -(PH-OUT) tpHL 
Propagation Delay Time tpLl-J - 26 46 (LD-OUT) tpHL 

AC ELECTRICAL CHARACTERISTICS{CL =50pF,lnput t r=tf=6n8) 

PARAMETER SYMBOL TEST CONDITION 
Ta-25"C Ta- 40 -85"C 

UNIT 
Va; MIN. TYP. MAX. MIN. MAX. 
2.0 - 30 75 - 95 

Output Transition Time trw 4.5 - 8 15 - 19 
tTliL 6.0 - 7 13 - 16 

Propagation Delay Time 2.0 - 160 300 375 
tpLH 4.5 - 40 60 - 75 (BCD-OUT) tpliL 6.0 :- 30 51 - 64 

Propagation Delay Time 2.0 - 80 175 - 220 
tpLH 4.5 - 23 35 - 44 ns (BI-OUT) tpliL 6.0 - 17 30 - 37 

2.0 - 58 130 - 165 Propagation Delay Time tpLH 4.5 - 17 26 - 33 (PH-OUT) tpHL 6.0 - 14 22 - 28 

Propagation Delay Time tpl.H 
2.0 130 265 335 
4.5 - 35 53 - 66 (LD-OUT) tpHL 
6.0 - 16 45 - 56 

Input Capacitance CI:\ - 5 10 - 10 pF Power Dissipation Capacitance CPf) - 115 - - -
Note (1) C A) 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: 

Ia;wo=Cfl) • Va:.. f[\ +Ia:. 

HC-793 



TC74HCT7007 AP/AF-----
HEX BUFFER 

The TC74HCT7007A is a high speed CMOS BUFFER 
fabricated with silicon gate C2MOS technology. 

It achieves the high speed operation similar to equivalent 
LSTTL while maintaining the CMOS low power dissipation. 

This device may be used as a level converter for 
interfacing .TTL or NMOS to High Speed CMOS. The 
inputs are compatible with TTL, NMOS and CMOS output 
voltage levels. 

The internal circuit is composed of 4 stages including a 
buffer output, which provides high noise immunity and 
stable output. 

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

FEATURES: 
• High Speed ..•..•.......••.............•. tpd =l1ns(Typ.)at Vcc=5V 
• Low Power Dissipation .•...•...... Icc=I#A(Max.)at Ta=25"C 
• Compatible with TTL outputs·· .. ·· V1H=2V(Min.) 

V1L =0.8V(Max.) 
• Wide Interfacing ability ...... ·.. LSTTL,NMOS,CMOS 
• Output Drive Capability ............ 10 LSTTL Loads 
• Symmetrical Output Impedance ... I IOH I =IOL =4mA(Min.) 
• Balanced Propagation Delays ...... tpl.J-I'" tpHL 
• Pin and Function Compatible with 74LS07 

lEe LOGIC SYMBOL 

lA IV 
2A 'l:f 

3A 3V 
4A 4Y 
SA SY 
6A 6V 

HC-794 

1 

P(DIP14-P-300) 

14~ 
1 

F(SOP14-P-300) 

PIN ASSIGNMENT 

1 A 14 Vee 

lY 2 13 6A 

2A 3 12 6Y 

2Y 4 11 5A 

3A 5 10 5Y 

3y 6 9 4A 

GND 7 8 4Y 

(TOP VIEW) 

TRUTH TABLE 

A y 

L L 
H H 



ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL. VALUE 

Supply Voltage Range Vee -0.5 -7 
DC Input Voltage VI:" -0.5 -Vee +0.5 
DC Output Voltage VOLT -0.5 -Vee+0.5 
Input Diode Current 11K ±20 
Output Diode Current 10K ±20 
DC Output Current l(lLT ±25 
DC Vee/Ground Current lee ±50 
Power Dissipation ~) 500(DIP) */180(MFP) 
Storage Temperature I Tstg -65 -150 
Lead Temperature lOsec TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SnmOL VALUE 
Supply Voltage Vee 4.5-5.5 
Input Voltage VI:" O-Vee 
Output Voltage V(JLT O ...... Vee 
Operating Temperature Topr -40-85 
Input Rise and Fall Time tr. tr 0-500 

DC ELECTRICAL CHARACTERISTICS 

sn1BOLI 
r--

PARAMETER TEST CONDITION Vee 

High-Level 
I I 4.5 

I VIIi I l Input Voltage I 
5.5 

Low-Level 

! 
4.5 

VII. i Input Voltage 5.5 

High-Level 
I 

VI:" = IOI=-20p.A 4.5 
V 

Output Voltage Oi VlllorVIL i{ll= -4 p.A 4.5 

Low-Level VI:" = Ia. =20 p.A 4.5 
V(JL 

Output Voltage VlllorVII. I(JL = 4 p.A 4.5 
Input Leakage Current II:" VII-t=VII. orGND 5.5 

Icc VIII = VII. orGND 5.5 
Quiescent Supply 

PER INPUT: VI:" =0. 5Vor2. 4 V Current t.1cc OTHER INPUT:Vee orGND 5.5 

HC-795 

TC74HCT7007 API AF 

UNIT 

V 

V 
V 

rnA 

rnA 

rnA 

rnA 

mW 

"C 

"C 

UNIT 
V 
V 
V 

"C 
ns 

Ta=25"C 

MIN. TYP. 

2.0 -

- -

4.4 4.5 
4.18 4.31 
- 0.0 
- 0.17 
- -
- -
- I -

*500mW. in the range of Ta= 
-40"C- 65"C. From Ta=65"C 
to 85"C a derating factor of 
-IOmW/"C shall be applied 
unti1300mW. 

Ta=-40-85"C 
UNIT 

MAX. MIN. MAX. 

- 2.0 - V 

0.8 - 0.8 V 

- 4.4 -
V - 4.13 -

0.1 - 0.1 
V 

0.26 - 0.33 
±O.l - ±1.0 
1.0 - 10.0 

p.A 

2.0 - 2.9 rnA 



TC74HCT7007AP/AF ---------------

AC ELECTRICAL CHARACTERISTICS(CL =16pF. Vcc=6V. Ta=26"C) 

PARAMETER SYMBOL TEST CONDITION 
I 

I MIN. TYP. MAX. UNIT 

Output Transition Time tll.11 - 6 12 
tTlII. 
t,lU-1 

ns 
Propagation Delay Time - 11 17 

t 1/-11. 

AC ELECTRICAL CHARACTERISTICS(CL =60pF.lnput t r=tf=6ns) 

PARAMETER SYMBOL TEST CONDITION 
Ta~25"C Ta--40 -85"C UNIT 

Vee MIN. TYP. MAX. MIN. MAX. 

Output Transition Time tll.H 4.5 - 8 15 - 19 
I 

tTl-II. 5.5 ! - 7 14 - 18 
ns 

Propagation Delay Time tpl.!1 4.5 - 14 , 23 - 28 
tliiL 5.5 - 12 21 - 26 

Input Capacitance C I:\ - 5 10 - 10 pF Power Dissipation Capacitance Cpo(l) - 22 -
Notem Cm 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: 

lee Wll=C I'D • Va::' f 1:\ +1 a:: 16C per Gate) 

HC-796 



TC74HC7240AP/AF 
--------TC74HC7241 API AF 

TC7 4HC7244AP I AF 
OCTAL BUS BUFFER (WITH SCHMITT TRIGGER INPUTS) 

TC74HC7240AP/AF INVERTED. 3-STATE OUTPUTS 
TC74HC7241AP/AF NON-INVERTED. 3-STATE OUTPUTS 
TC74HC7244AP/AF NON-INVERTED 3-STATE 0r-:U:,.T.:....:...P."U'-'T:...:S=--__________ -, 

The TC74HC7240A17241A17244A are high speed CMOS 
OCT AL BUS BUFFERs with silicon gate C 2 MOS 
technology. 

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

The TC74HC7240N7241N7244A have same pin configuration 
and function as the TC74HC240Al241A/244A. And they 
have hystereis characteristics on each input, so 
TC74HC7240N7241N7244A can be used as a line receiver, etc. 

The TC74HC7240A is an inverting 3-state buffer having 
two active low output enables. The TC74HC7241A and 
HC7244A are non-inverting 3-state buffers that differ only in 
that the HC7241A has one active-high and one active-low 
output enable; and the HC7244A has two active low output 
enables. 

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

FEATURES: 
• High Speed ................................. tpd=15ns(typ.) at Vcc=5V 
• Low Power Dissipation ······ .. ·······1cc=4t.tA(Max.) at Ta=25"C 
• High Noise Immunity ............ · .. VH=1.1V(typ.)at Vcc=5V 
• Output Drive Capability .... · ...... · 15 LSTTL Loads 
• Symmetrical Output Impedance .. ·1 IOH 1 =IOL =6mA(Min.) 
• Balanced Propagation Delays ...... tpLH"'tpHL 
• Wide Ope~ating Voltage Range· .. Vcc(opr)=2V-6V 
• Pin and Function Compatible with 74LS240/2411244 

PIN ASSIGNMENT(TOP VIEW) 

TC74HC7240A TC74HC7241A 

lG 20 Vee lG 1 

lAl 2 192G lAl 2 

2'(4 3 181'(1 2Y4 3 

lA2 4 172A4 lA2 4 

2'(3 5 161'(2 2Y3 5 

lA3 6 152A3 1A3 6 

2'(2 7 141'(3 2Y2 7 

lA4 8 13 2A2 1A4 8 

2'(1 9 121'(4 2Y1 9 

GND 10 11 2A1 GND 10 

HC-797 

20 Vee 

192G 

18 lYl 

172M 

16 1Y2 

152A3 

141Y3 

132A2 

12 1Y4 

11 2A1 

20 

1 
P(DIP20-P-300A) 

~~ 
1 

F(SOP20-P-300) 

TRUTH TABLE 

INPUTS OUTPUTS 

G G" An Yn Yn"" 

L H L L H 

L H H H L 

H L X Z Z 
Do : for TC74HC7241A only 
~ : for TC74HC7240A only 
X : Don't Care 
Z : High Impedance 

TC74HC7244A 

lG 20 Vee 

lAl 2 192G 

2Y4 3 18 lYl 

1A2 4 172M 

2Y3 5 161Y2 

lA3 6 152A3 

2Y2 7 141Y3 

1A4 8 132A2 

2Y1 9 12 1Y4 

GND 10 11 2A1 



TC74HC7240API AF 
TC74HC7241 AP/AF--------------­
TC74HC7244API AF 

IEC LOGIC SYMBOL 

TC74HC7240A 

2,., O~ 
2A2 ruO.!~ __ .r 
2A3 tii°51~ __ '[ 2M _01) _____ ...1 

2Al (1~ 
2A2 01) 
!AS O~ 
2M on 

TC74HC7241A 

(9) 2Yl 
t-:;:";"--''"L~7 

(5 2Y2 

He-7gB 

(3) 2Y3 
2Y4 

TC74HC7244A 



TC74HC7240API AF 
--------------- TC74HC7241AP/AF 

TC74HC7244API AF 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER SYMBOL VALUE 
Supply Voltage Range Vee -0.5 -7 
DC Input Voltage V\:\ -0.5 -Vee +0.5 
DC Output Voltage VClLT -0.5 -Vee+0.5 
Input Diode Current I\K ±20 
Output Diode Current 10K ±20 
DC Output Current IOLT ±35 
DC Vee/Ground Current lee ±75 
Power Dissipation ~) 500(DIP)·/180(SOIC) 
Storage Temperature Tstg -65 -150 
Lead Temperature lOsee TL 300 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL VALUE 
Supply Voltage Vee 2-6 
Input Voltage V\:\ 0- Vee 
Output Voltage VOLT 0- Vee 
Operating Temperature Topr -40 - 85 

DC ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL TEST CONDITION Yo:; MIN. 
Positive 2.0 1.0 
Threshold Vp 4.5 2.3 
Voltage 6.0 3.0 
Negative 2.0 0.3 
Threshold V:\ 4.5 1.13 
Voltage 6.0 1.5 

Hysteresis 2.0 0.3 

Voltage VH 4.5 0.6 
6.0 0.8 
2.0 1.9 

High-Level V\:\= 
Ia-I =-20tl A 4.5 4.4 

Va-I 6.0 5.9 Output Voltage V\HorV\L Ia-I - 6 mA 4.5 4.18 
Ia-I =-:7. SmA 6.0 5.68 

2.0 -

V\:\ = 101.. =20 tl A 4.5 -
Low-Level 

VOl.. 6.0 -Output Voltage V\HorV\L la. -6 mA 4.5 -
la. =7.8mA 6.0 -

3 State Output ICE V\:\ -V\H or V\L ).0 -
Off-State Current VOLT =Vo:; or GND 
Input Leakage Current 1\:\ V\:\ -Vee or GND 6.0 -
Quiescent Supply Current kx: V\:\ -Vee or GND 6.0 -

HC-799 

UNIT 
V 
V 
V 

mA 
mA 
mA 
mA 
mW 

"C 
"C 

UNIT 
V 
V 
V 

"C 

Ta-25"C 
TYP. 

1. 25 
2. 7 
3.5 
0.65 
1.6 
2.3 
0.6 
1.1 
1.2 
2.0 
4.5 
6.0 
4.31 
5.80 
0.0 
0.0 
0.0 
0.17 
0.18 

-
-
-

*5OOmW in the range of Ta= 
-40'C- 65'C. From Ta=65'C 
to 85'C a derating factor of 
-IOmW/'C shall be applied 
until 300m W. 

Ta- 40 -85"C UNIT MAX. MIN. MAX. 
1.5 1.0 1.5 
3.15 2.3 3.15 V 
4.2 3.0 4.2 
0.9 0.3 0.9 
2.0 1.13 2.0 V 
2 6 1.5 2.6 
1.0 0.3 1.0 
1.4 0.6 1.4 V 
1.7 0.8 1.7 
- 1.9 -
- 4.4 -
- 5.9 - V 
- 4.13 
- 5.63 -

0.1 - 0.1 
0.1 - 0.1 
0.1 - 0.1 V 
0.26 - 0.33 
0.26 - 0.33 

±0.5 - ±5.0 

±0.1 - ±1.0 tl A 

4.0 - 40.0 



TC74HC7240API AF 
TC74HC7241AP/AF--------------­
TC7 4HC7244AP I AF 

AC ELECTRICAL CHARACTERISTICS(lnput t r =tf=6ns) 

PARAMETER SYMBOL 
TEST Ta-25"C Ta--40 -85"C UNIT CONDITION CL Vee MIN. TYP. MAX. MIN. MAX. 

2.0 - 25 60 - 75 
Output Transition Time t11.1-1 50 4.5 - 7 12 - 15 

t11IL 6.0 - 6 10 - 13 
2.0 50 125 155 

tpLI-I 50 4.5 - 15 25 - 31 

Propagation Delay Time 6.0 - 13 21 - 26 
2.0 - 67 165 - 205 

tpHL 150 4.5 - 20 33 - 41 
6.0 - 17 28 - 35 
2.0 68 190 

ns 
150 

tpZL 50 4.5 - 21 30 - 38 

Output Enable time RL = 1 kQ 6.0 - 16 26 - 32 
2.0 - 84 165 - 230 

tpZl_1 150 4.5 - 26 37 - 46 
6.0 - 20 31 - 39 

tpLZ 
2.0 48 150 190 

Output Disable time RL = 1 kQ 50 4.5 - 21 30 - 38 tpt-rZ 6.0 - 19 26 - 32 
Input Capacitance CIN - 5 10 - 10 
Output Capacitance COl;T - 10 - - - pF 

TC74HC7240A - 33 - - -
Power Dissipation Capacitance Cro(l) TC74HC7241A17244A 34 -

Note (1) CPO 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: 

I eetpO=C PD • Vee· fN +Iee 18(per bit) 

He-800 



_______________ TC74HC7292P 
TC74HC7294P 

TC74HC7292P 
TC74HC7294P 

PROGRAMMABLE DIVIDER/TIMER 
PROGRAMMABLE DIVIDER/TIMER 

The TC74HC7292 and TC74HC7294 are high speed CMOS PROGRAMMABLE DIVIDER/TIMER 
fabricated with silicon C2MOS technology. 
They achieve the high speed operation similar to equivalent LSTTL while maintaining 
the CMOS low power dissipation. 
These devices are programmable frequency divider. Both types have two clock inputs, 
either one may be used for clock gating. (See the function table (1». 
The TC74HC7292 can divide from 22 to 231 , and the TC74HC7294 can divide from 22 to 215. 
Both types feature an active-low clear input to initialize the state of all flip-flops. 
To facilitate incoming inspection, test points are provided. (TPl, TP2 and TP3 on the 
74HC7292 and TP on the 74HC7294). 
All inputs are equipped with protection circuits against static discharge or transient 
excess voltage. 

FEATURES: 

• High Speed 50MHz [7292] 
........................ fMAX=60MHz [7294] (Typ.) at VCC=5V 

• Low Power Dissipation •••••••••••••• ICC=4~A(Max.) at Ta=25°C 

• High Noise Immunity •••••••••••••••• VNIH=VNIL=28% VCC(Min.) 

• Output Drive Capability •••••••••••• 10 LSTTL Loads 

• Summetrical Output Impedance ••••••• IIOHI=IOL=4wA(Min.) 

• Balanced Propagation Delays •••••••• tpLH~tpHL 

Wide Operating Voltage Range ........ VCC(Opr.)=2V'" 6V 

• Pin and Function Compatible with 74LS292/294 

PIN ASSIGNMENT 

TC74HC7292 

B 

E 

1 

2 

TP1 3 

OK1 .. 

OK2 5 

TP2 6 

.., 

GND 8 

(TOP VIEW) 

16 VOO 

15 0 

1.. D 

13 TP3 

12 NO 

11 CLR 

10 A 

NO 

TC74HC7294 

B 1 16 VOO 

A 2 15 0 

TP 3 1 .. D 

OKlo .. 13 NO 

OK2 5 12 NO 

NO 6 11 OLR 

Q. .., 10 NO 

GND 8 9 NO 

(TOP VIEW) 

NO: NO OONNECTION 

HC-801 

16 

DIP16(3Dl.6A-P) 



TC74HC7292P _______________ _ 
TC74HC7294P 
TRUTH TABLE 

CLEAR CLOCK1 CLOCK2 Q OUTPUT MODE 

L X X Oleared to L 

H S L 
UP Oount 

H L S 
H H X NO Ohange 
H X H 

TC74HC7292 

PROGRAMMING FR~UENOY DIVISION 

INPUTS Q. TP1 TP2 TP2 

E D 0 B A BINARY DECIMAL BINARY DECIMAL BINARY DECIMAL BINARY DECIMAL 

L L L L L Inhibit Inhibit Inhibit Inhibit Inhi bit Inhibit Inhibit Inhibit 

L L L L H Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit Inhibit 

L L L H L 22 4 2 9 512 217 131,072 224 16,777,216 

L L L H H 2 3 8 2 9 512 217 131,072 224 16,777,216 

L L H L L 24 16 2 9 512 217 131,072 224 16,777,216 

L L H L H 25 32 2 9 512 217 131,072 224 16,777,216 

L L H H L 2 6 64 2 9 512 217 131,072 224 16,777,216 

L L H H H 27 128 2 9 512 217 131,072 224 16,777,216 

L H L L L 2 8 256 2 9 512 217 131,072 22 4 

L H L L H 2 9 512 2 9 512 217 131,072 2~ 4 

L H L H L 210 1,024 2 9 512 217 131,072 24 16 

L H L H H 211 2,048 29 512 217 131,072 24 16 

L H iI L L 212 4,096 2 9 512 217 131,072 2 6 64 

L H H L H '213 8,192 2 9 512 217 131,072 2 6 64 

L H H H L 214 16,384 ' 2 9 512 Disabled LOW 28 256 

L H H H H 215 32,768 2 9 512 Dieatil.ed Low 2 8 256 

H L L L L 2 16 65,536 2 9 512 2 3 8 210 1,024 

H L L L H 217 131,072 2 9 512 23 8 210 1,024 

H L L H L 218 262,144 2 9 512 2 5 32 212 4,096 

H L L H H 2 19 524,288 2 9 512 2 5 32 212 4,096 

H L H L L 220 1,048,576 2 9 512 27 128 214 16,384 

H L H L H 221 2,097,152 2 9 512 27 128 214 16,384 

H L H H L 222 4,194,304 Dieabled Low 29 512 216 65,536 

H L H H H 2 2 3 8,388,608 Dieablad Low 2 9 512 216 65,536 

H 'H L L L 224 16,777,216 2 3 8 211 2,048 218 262,144 

H H L L H 2 25 33,554,432 2 3 8 211 2,048 218 262,144 

H H L H L 226 67,108,864 2 5 32 2 13 8,192 220 1,048,576 

H H L H H 227 134,217,728 2 5 32 213 8,192 2 20 1,048,576 

H H H L L 228 268,435,456 27 128 215 32,768 222 4,194,304 

H H H L H 229 536,870,912 27 128 215 32,768 222 4,194,304 

H H H H L 2 30 1,073,741,824 2 9 512 217 131,072 224 16,777,216 

H H H H H 2 31 2,147,483,648 2 9 512 217 131,072 224 16,777,216 

HC-802 



_________________________________ TC74HC7292P 
TC74HC7294P 

TRUTH TABLE 

TC74HC7294 
PROGRAMMING 

INPUTS 

D e B A BINARY 
L L L L Inhibit 
L L L H Inhibit 
L L H L 22 

L L H H 23 

L H L L 24 

L H L H 25 

L H H L 26 

L H H H 27 

H L L L 28 

H L L H 2 9 

H L H L 210 

H L H H 211 

H H L L 212 

H H L H 213 

H H H L 214 

H H H H 215 

ABSOLUTE MAXIMUM RATINGS 
PARAHETER SYMBOL 

Supply Vo ltage Range VCC 

DC Input Voltage VIN 
DC Output Voltage VOUT 
Input Diode Current 11K 
Output Diode Current 10K 

DC Output Current rOUT 
DC Vcc/Ground Current ICC 
Power Dissipation PD 

Storage Temperature Tstg 

Lead Temperature 10sec TL 

FREQUENCY DIVISION 

Q 
DEeIMAL 

Inhibit 

Inhibit 
4 

8 

16 

32 

64 

128 

256 

512 

1,024 

2,048 

4,096 

8,192 

16,384 

32,768 

VALUE UNIT 
-0.5", 7 V 

-0.5'" VCc+O.5 V 

-0 . 5 '" V cc+O • 5 V 

±20 rnA 
±20 rnA 

±25 rnA 

:t50 rnA 

500* mW 

-65 "'ISO ·C 

300 ·C 

TP 
BINARY DECIMAL 

Inhibit Inhibit 
Inhibit Inhibit 

2 9 512 

2 9 512 

29 512 

29 512 

29 512 

Disabled. Low 

22. 4 

2 3 8 
24 16 

2 5 32 

2 6 64 

27 128 

2 8 256 

2 9 512 

INPUT and OUTPUT 
EQUIVALENT CIRCUIT 

Vee vee 

* 500mW in the range of Ta=-40·C", 65·C and from Ta=65·C 
up to 85·C derating factor of -lOmW/·C shall be applied 
until 300mW. 

He-803 
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TC74HC7292P 
TC74HC7.294P-----------------

LOGIC DIAGRAM 

TC74HC7292 

I~ .. " R .. .. 
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_________________________________ TC74HC7292P 
TC74HC7294P 

LOGIC DIAGRAM 

TC74HC7294 
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TC74HC7292P 
TC74HC7294P---------------------------------

RECOMMENDED OPERATING CONDITIONS 
PARAMETER SYMBOL LIMIT UNIT 

Supply Voltage VCC 2 'V 6 

Input'Voltage VIN o 'V VCC V 
Output Voltage VOUT o 'V VCC 

Operating Temperature Topr -40 'V 85 °c 
O'VlOOO(VCC=2.0V) 

Input Rise and Fall Time tr,tf O'V 500 (VCC=4. 5V) ns 
o 'V 400 (VCC=6. OV) 

DC ELECTRICAL CHARACTERISTICS 
r-- Ta=25°C Ta=-4O'V85°C 

UNIT PARAMETER SYMBOL TEST CONDITION 
VCC NIN. TYP. MAX. NIN. MAX. 

2.0 1.5 - - 1.5 -High-Level 
VIH 4.5 3.15 - - 3.15 -Input Voltage 6.0 4.2 - - 4.2 -t-------

2.0 -Low-Level - 0.5 - 0.5 
VIL 4.5 - - 1.35 - 1.35 Input Voltage 

6.0 - 1.8 - 1.8 -
2.0 1.9 2.0 - 1.9 -

IOH=-20IJA 4.5 4.4 4.5 - 4.4 -High-Level VIN=VIH 6.0 5.9 6.0 - 5.9 -
VOH V 

Output Voltage 
or VIL IOH=-4mA 4.5 4.18 4.31 - 4.13 -

IOH=-5.2mA 6.0 5.68 5.80 - 5.63 --- , 2.0 - 0.0 0.1 - 0.1 
; 10L =2OIJ A 4.5 - 0.0 0.1 - 0.1 Low-Level VIN=VIH I 6.0 - 0.0 0.1 - 0.1 

VOL I 
Output Voltage or VIL IOL=4mA 4.5 - 0.17 0.26 - 0.33 

IOL=5.2mA 6.0 - O.le 0.26 - 0.33 
Input Leakage lIN VIN=VCC or GND 6.0 - - ±O.l - .t1.0 Current -------_. lJA 
Quiescent 

ICC VIN=VCC or GND 6.0 - - 4.0 - 40.0 
Supply Current 
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__________________________________ TC74HC7292P 
TC74HC7294P 

AC ELECTRICAL CHARACTERISTICS (tr =tf=6ns CL-50pF) . -
.-- Ta=25°C Ta=-40'V85°C 

PARAMETER SYMBOL TEST CONDITION VCC MIN. TYP. MAX. MIN. MAX. 
UNiT 

Output Transition Time tTLH 2.0 - 30 75 - 95 

(Q) tTHL 
4.5 - 8 15 - 19 
6.0 - 7 13 - 16 

Output Transition Time tTLH 2.0 - 132 255 - 320 

(TP) tTHL 
4.5 - 33 51 - 64 
6.0 - 28 43 - 54 

Propagation Delay Time tpLH B="H" 2.0 - 264 500 - 625 

(CLOCK - Q) * tpHL A=C=D=E="L" 
4.5 - 66 100 - 125 
6.0 - 56 85 - 106 ns 
2.0 236 455 Propagation Delay Time tpLH B="H" - - 570 

(CLOCK - Q) ** tpHL A=C=D="L" 
4.5 - 59 91 - 114 
6.0 - 50 77 - 97 

Propagation Delay Time 
2.0 - 224 425 - 530 

(CLEAR - Q) * 
tpHL 4.5 - 56 85 - 106 

6.0 - 48 72 - 90 

Propagation Delay Time 2.0 - 204 390 - 490 

(CLEAR - Q) ** 
tpHL 4.5 - 51 78 - 98 

6.0 - 43 66 - 83 

* 2.0 6 12 - 5 -
Maximum Clock Frequency fMAX 4.5 32 48 - 26 - MHz 

6.0 38 56 - 31 -
** 2.0 7 14 - 6 -

Maximum Clock Frequenc} fMAX 4.5 32 55 - 30 -
6.0 44 65 - 35 -

Minimum Pulse Width tw(H) 2.0 - 36 100 - 125 

(CLOCK) tw(L) 
4.5 - 9 20 - 25 
6.0 - 8 17 - 21 

Minimum Pulse Width 2.0 - 60 150 - 190 

(CLEAR) * 
tw(L) 4.5 - 15 30 - 38 ns 

6.0 - 13 26 - 32 

Minimum Pulse Width 2.0 - 72 175 - 220 

(CLEAR) ** 
tw(L) 4.5 - 18 35 - 44 

6.0 - 15 30 - 37 

Minimum Removal Time 2.0 - - 5 - 5 

(CLEAR) 
t rem 4.5 - - 5 - 5 

6.0 - - 5 - 5 

Input Capacitance CIN 
, - 5 10 - 10 

Power Dissipation 74HC7292 - 22 - - - pF 

Capacitance CpD (l) 
74HC7294 - 23 - - -

He-80l 
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TC74HC7294P--------~-----------------------

Note(l) : 

(2) : 

CpD 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<0pr. )=CPD • VCC • fIN + ICC 
* ; for TC74HC7292 
**; for TC74HC7294 

SWITCHING CHARACTERISTICS TEST WAVEFORM 

OLOCK 

Q,TP 

0I::'iA"R 

CLOaK 

Q,TP 

ena ena 

loW 

lopLH 

ena 

1. w 

lopHL 

---.... ---- v 00 

aND 

90" 
50" 
10" 

tTLH loTHL 

ena 

50" 

Jr ___________________________ VCO 

1---------------- aND 

jr-----VOO 

~_----aND 

r--- VOH 
I '-----________________ --i _ ___ VOL 
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TC74HC7292P 
----------------------------------'TC74HC7294P 

Icc(Opr.) TEST CIRCUIT 

TC74HC7292 

fIN 

TC74HC7294 

B vcc B 
vcc 

CLR Q. OLR 

CKl fIN CKl Q. 

CK2 
TPl CK2 

A TP2 A 

C C TP _ 

D TP3 D 

E 
GND GND 

* Input transition time is the same as that in case of switching 
characteristics test. 
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11. OUTLINE DRAWINGS 

TC74HC/HCT SERIES 





DIP 14PIN OUTLINE DRAWING (DIP14-P-300) Unit in mm 

Note) Package width and length do not include mold protrusion. 

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

0.95:1;0.1 

~ 
;;; 

0.735TYP .110.5=~~_0.25MI 

Note) Package width and length do not include mold protrusion. 

HC-813 



DIP 20PIN OUTLINE DRAWING (DIP20-P-300A) 

C::::::::I]~rre; 
2 •. 6±O.2 

I ~IAIJ:l AP'JUU~ ~ J ~ ~ 
I I I V U lUI U U ~ -t- ~ 

O.87TVP ""'" ~~ 
([EJ 

Note) Package width and length do not include mold protrusion. 

DIP 24PIN OUTLINE DRAWING (DIP24-P-300) 

1.!! C::::::::::I] ~.~~ b 
I 12 

29.B±O.Z 

1.4= 0.1 O.5±O.I~ 

Note) Package width and length do not include mold protrusion. 

HC-814 

Unit in mm 

Unit in mm 



SOP l4PIN (200mil BODY) OUTLINE DRAWING (SOP14-P-300) 

Note) Package width and length do not include mold protrusion. 

SOP l6PIN (200mil BODY) OUTLINE DRAWING (SOP16-P-300) 

'" 
r-----------,-~ ~ 

on ~ 

-I 
chi +, 

_IE ;~t= 
o O.8±O.2 

Note) Package width and length do not include mold protrusion. 

HC-815 

Unit in mm 

Unit in mm 



SOP 20PIN (200mil BODY) OUTLINE DRAWING (SOP20-P-300) Unit in mm 

~~ ~ft= 
; . O.8±O.2 

Note) Package width and length do not include mold protrusion. 
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SOP 14PIN (150mil BODY) OUTLINE DRAWING (SOL 14-P-150) Unit in mm 

Note) Package width and length do not include mold protrusion. 

SOP 16PIN (150mil BODY) OUTLINE DRAWING (S0116-P-150) Unit in mm 

Note) Package width and length do not include mold protrusion. 
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SOP 20PIN (300mil BODY) OUTLINE DRAWING (SOL20-P-300) 

aO.1 ~ 
N 

o 

Note) Package width and length do not include mold protrusion. 

HC·818 

0-8· 

-::g~45. aa 
+ I 

'" 
o 

IIO.9±0.3 

Unit in mm 



12. CROSS REFERENCE GUIDE 

TC74HC/HCT SERIES 





CROSS REFERENCE GUIDE 

TOSHIBA MOTOROLA TI RCA SIGNETICS NATIONAL 
SEMICONDUCTOR 

TC74HCOOA MC74HCOO SN74HCOO CD74HCOO PC74HCOO MM74HCOO 
TC74HCTOOA CD74HCTOO PCi4HCTOO MM74HCTOO 
TC74HC02A MC74HC02 SN74HC02 CD74HC02 PC74HC02 MM74HC02 
TC74HCT02A CD74HCT02 PC74HCT02 
TC74HC03A MC74HCOO SN74HC03 CD74HCOO PC74HCOO MM74HCOO 
TC74HC04A MC74HC04 SN74HC04 CD74HC04 PC74HC04 MM74HC04 
TC74HCU04A MC74HCU04 SN74HCU04 CD74HCU04 PC74HCU04 MM74HCU04 
TC74HCT04A MC74HCT04 CD74HCT04 PC74HCT04 MM74HCT04 
TC74HC05A MC74HC05 SN74HC05 
TC74HC07A 

TC74HC08A MC'l4HC08 SN74HC08 CD74HCOS PC74HCOS MM74HCOS 
TC74HCTOSA CD74HCT08 PC74HCTOS 
TC74HC09A SN74HC09 
TC74HClOA MC74HCIO SN74HClO CD74HCIO PC74HCIO MM74HClO 

I TC74HCllA MC74HCll SN74HCll CD74HCll PC74HCll MM74HCll 
TC74HCl4A MC74HCl4 SN74HC14 CD74HCl4 PC74HCl4 MM74HCl4 
TC74HCroA MC74HCro SN74HCro CD74HCro- PC74HCro MM74HCro 
TC74HC21A SN74HC21 CD74HC21 PC74HC21 
TC74HC27A MC74HC27 SN74HC27 CD74HC27 PC74HC27 MM74HC27 
TC74HC30A MC74HC30 SN74HC30 CD74HC30 PC74HC30 MM74HC30 
TC74HC32A MC74HC32 SN74HC32 CD74HC32 PC74HC32 MM74HC32 
TC74HCT32A CD74HCT32 PC74HCT32 
TC74HC42A MC74HC42 SN74HC42 CD74HC42 PC74HC42 MM74HC42 
TC74HC51A MC74HC51 SN74HC51 MM74HC51 
TC74HC73A MC74HC73 SN74HC73 CD74HC73 PC74HC73 MM74HC73 
TC74HC74A MC74HC74 SN74HC74 CD74HC74 PC74HC74 MM74HC74 
TC74HCT74A CD74HCT74 PC74HCT74 MM74HCT74 
TC74HC75A MC74HC75 SN74HC75 CD74HC75 PCi4HC75 MM74HC75 
TC74HC76A MC74HC76 SN74HC76 MM74HC76 
TC74HC77A SN74HC77 
TC74HC85A MC74HC85 SNi4HC85 CD74HC85 PC74HC85 MM74HC85 
TC74HC86A MC74HC86 SN74HC86 CD74HC86 PCi4HC86 MM74HC86 
TC74HCT86A CD74HCT86 PC74HCT86 
TC74HCI07A MC74HClO7 SN74HCI07 CD74HCI07 PCi4HCI07 MM74HCI07 
TC74HCI09A MC74HCI09 SN74HCI09 CD74HCI09 PC74HCI09 MM74HCI09 
TC74HC1l2A MC74HC1l2 SN74HC1l2 CD74HC1l2 PC74HC1l2 MM74HC1l2 
TC74HC1l3A MC74HCU3 SN74HC1l3 MM74HC1l3 
TC74HCI23 CD74HCI23 PC74HCl23 
TC74HCI23A MC74HCI23A MM74HCI23A 
TC74HCl25A MC74HCl25 SN74HCI25 CD74HCl25 I PC74HCl25 MM74HCI25 
TC74HCI26A MC74HCI26 SN74HCI2li CD74HCI26 PC74HCI26 MM74HCl26 
TC74HCl31A 

I TC74HCl32A MC74HCl32 CD74HCl32 PC74HCl32 MM74HCl32 
i TC74HCI33A MC74HCI33 SN74HCI33 MM74HCI33 

TC74HCl37A MC74HC137 SN74HC137 CD74HC137 PC74HCl37 MM74HC137 
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CROSS REFERENCE GUIDE 

TOSHIBA MOTOROLA TI RCA SIGNETICS NATioNAL 
SEMICONDUCTOR 

TC74HCT137A SN74HCT137 CD74HCT137 PC74HCT137 
TC74HCl38A MC74HCl38 SN74HCl38 CD74HCl38 PC74HCl38 MM74HCl38 
TC74HCTl38A SN74HCTl38 CD14HCTl38 PC74HCTl38 MM74HCTl38 
TC74HCl39A MC74HCl39 SN74HCl39 CD74HCl39 PC74HCl39 MM74HCl39 
TC74HCTl39A CD74HCTl39 PC74HCTl39 
TC74HC147A MC74HC147 SN74HC147 CD74HC147 PC74HC147 MM74HC147 
TC74HCl48A SN74HC148 
TC74HC151A MC74HC151 SN74HC151 CD74HC151 PC74HC151 MM74HC151 
TC74HCl53A MC74HCl53 SN74HCl53 CD74HCl53 PC74HCl53 MM74HCl53 
i'C74HCl54A MC74HCl54 SN74HCl54 CD74HCl54 PC74HCl54 MM74HCl54 
TC74HCl55A MM74HCl55 

I TC74HC157A MC74HC157 SN74HC157 CD74HC157 PC74HC157 MM74HC157 
i TC74HCT157A CD74HCT157 PC74HCT157 MM74HCT157 
! TC74HCl58A MC74HCl58 SN74HCl58 CD74HCl58 PC74HCl58 MM74HCl58 
I TC74HGTl58A CD74HCTl58 PC74HCTl58 MM74HCTl58 

TC74HCi60A MC74HCl60 SN74HCl60 CD74HCl60 PC74HCl60 MM74HCl60 
TC74HC161A MC74HC161 SN74HC161 CD74HC161 PC74HC161 MM74HC161 

I TC74~C162A MC74HC162 SN74HC162 CD74HC162 PC74HC162 MM74HC162 
TC74HCl63A MC74HCl63 SN74HCl63 CD74HCl63 PC74HCl63 MM74HCl63 

I TC74HCl64A MC74HCl64 SN74HCl64 CD74HCl64 PC74HCl64 MM74HCl64 

I TC74HCTl64A CD74HCTl64 PC74HCTl64 MM74HCTl64 
. TC74HCl65A MC74HCl65 SN74HCl65 CD74HCl65 PC74HCl65 MM74HCl65 
: TC74HCl66A MC74HCl66 SN74HCl66 CD74HCl66 PC74HCl66 I TC74HC173A MC74HC173 SN74HC173 CD74HC173 PC74HC173 MM74HC173 

TC74HC174A MC74HC174 SN74HC174 CD74HC174 PC74HC174 MM74HC174 
I TC74HCT174A CD74HCT174 PC74HCT174 
i TC74HC175A MC74HC175 SN74HC175 CD74HC175 PC74HC175 MM74HC175 
! TC74HC181A MC74HC181 CD74HC181 PC74HC181 MM74HC181 
I TC74HC182A MC74HC182 CD74HC182 PC74HC182 MM74HC182 
I TC74HCl90A MC74HCl90 SN74HCl90 CD74HCl90 PC74HCl90 MM74HCl90 
I TC74HC191A MC74HC191 SN74HC191 CD74HC191 PC74HC191 MM74HC191 
i TC74HC192A MC74HC192 SN74HC192 CD74HC192 PC74HC192 MM74HCl92 
i TC74HCl93A MC74HCl93 SN74HCl93 CD74HCl93 PC74HCl93 MM74HCl93 
! TC74HCl94A MC74HC194 SN74HC194 CD74HCl94 PC74HCl94 MM74HCl94 
! TC74HC195A MC74HC195 SN74HC195 CD74HC195 PC74HC195 MM74HCI95 

TC74HC221 CD74HC221 PC74HC221 
TC74HC221A MC74HC221A MM74HC221A 
TC74HC237A MC74HC237 SN74HC237 CD74HC237 PC74HC237 MM74HC237 
TC74HC238A SN74HC238 CD74HC238 PC74HC238 MM74HC238 
TC74HC240A MC74HC240 SN74HC240 CD74HC240 PC74HC240 MM74HC240 
TC74HCT240A MC74HCT240 SN74HCT240 CD74HCT240 PC14HCT240 MM74HCT240 

I TC74HC241A MC74HC241 SN74HC241 CD74HC241 PC74HC241 MM74HC241 
I TC74HCT241A MC74HCT241 SN74HCT241 CD74HCT241 PC74HCT241 MM74HCT241 
i TC74HC242A MC74HC242 SN74HC242 CD74HC242 P<;i4HC242 MM74HC242 
i TC74HC243A MC74HC243 SN74HC243 CD74HC243 PC74HC243 MM74HC243 
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CROSS REFERENCE GUIDE 

TOSHIBA I MOTOROLA I TI RCA SIGNETICS NATIONAL 
SEMICONDUCTOR 

TC74HC244A I MC74HC244 I SN74HC244 CD74HC244 PC74HC244 MM74HC244 
TC74HCT244A MC74HCT244 SN74HCT244 CD74HCT244 PC74HCT244 MM74HCT244 
TC74HCZ45A I MC74HC245 I SN74HC245 CD74HC245 PC74HC245 MM74HC245 
TC74HCT245A MC74HCT245 I SN74HCT245 CD74HCT245 PC74HCT245 MM74HCT245 
TC74HC251A MC74HC251 I SN74HC251 CD74HC251 PC74HC251 MM74HC251 
TC74HC253A MC74HC253 SN74HC253 CD74HC253 PC74HC253 MM74HC253 
TC74HC257A MC74HC257 SN74HC257 CD74HC257 PC74HC257 MM74HC257 
TC74HCT257A CD74HCT257 PC74HCT257 MM74HCT257 
TC74HC258A SN74HC258 CD74HC258 PC74HC258 

I TC74HCT258A CD74HCT258 PC74HCT258 

i TC74HC2.i9A ~jC74HC259 SN74HC259 CD74HC259 PC74HC259 I MM74HC259 
TC74HC266A MC74HC266 SN74HC266 MM74HC266 
TC74HC273A MC74HC273 SN74HC273 CD74HC273 PC74HC273 MM74HC273 
TC74HCT273A CD74HCT273 PC74HCT273 MM74HCT273 
TC74HC279A 

--
TC74HC280A MC74HC280 SN74HC280 CD74HC280 PC74HC280 MM74HC280 
TC74HC283A MC74HC283 I CD74HC283 PC74HC283 I MM74HC283 
TC74HC298A MC74HC298 I SN74HC298 MM74HC298 
TC74HC299A MC74HC299 I CD74HC299 PC74HC299 MM74HC299 
TC74HC323A MM74HC323 
TC74HC352A SN74HC352 
TC74HC353A SN74HC353 
TC74HC354A MC74HC354 SN74HC354 CD74HC354 PC74HC354 MM74HC354 
TC74HCJ56A MC74HC356 SN74HC356 CD74HC356 PC74HCJ56 MM74HC356 
TC74HC365A MC74HC365 SN74HC365 CD74HC365 PC74HC365 MM74HC365 
TC74HC366A MC74HC366 SN74HC366 CD74HC366 PC74HC366 MM74HC366 
TC74HC367A MC74HC367 SN74HC367 CD74HC367 PC74HC367 I MM74HC367 
TC74HC366A MC74HC368 SN74HC368 CD74HC368 PC74HC368 MM74HC368 
TC74HC373A MC74HC373 SN74HC373 CD74HC373 PC74HC373 I MM74HC373 
TC74HCT373A MC74HCT373 SN74HCT373 CD74HCT373 ' PC74HCT373 

t 

MM74HCT373 
TC74HC374A MC74HC374 SN74HC374 CD74HC374 PC74HC374 MM74HC374 
TC74HCT374A MC74HCT374 SN74HCT374 CD74HCT374 PC74HCT374 MM74HCT374 
TC74HC375A SN74HC375 
TC74HC377A Sl'i74HC377 CD74HC377 PC74HC377 I TC74HC386A SN74HC386 

TC74HC390A I MC74HC390 SN74HC390 CD74HC390 PC74HC390 MM74HC390 
TC74HC393A MC74HC393 SN74HC393 CD74HC393 PC74HC393 MM74HC393 
TC74HC423 CD74HC423 PC74HC423 
TC74HC423A MM74HC423A 
TC74HC5.33A 11C74HC533 SN74HC533 CD74HC533 PC74HC533 ~lM74HC533 

I TC74I-1CT533A MC74HCT533 SN74HCT533 CD74HCT533 PC74HCT533 MM74HCT533 
TC74HC534A MC74HC534 SN74HC534 CD74HC534 PC74HC534 I MM74HC534 

I TC74HCT534A MC74HCT534 SN74HCT534 CD74HCT534 PC74HCT534 I MM74HCT534 
TC74HC5-IOA MC74HC540 SN74I-1C540 CD74HC540 PC7.4HC540 MM74HC540 

! TC74HCT540A MC74HCT540 SN74HCT540 CD74HCT540 PC74HCT540 MM74HCT540 
~ 
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CROSS REFERENCE GUIDE 

TOSHIBA MOTORO~- TI RCA SIGNETICS NATIONAL 
SEMICONDUCTOR 

TC74HC541A MC74HC541 : ~N74HC541 CD74HC541 PC74HC541 MM74HC541 
TC74HCT54IA MC74HCT541 i SN74HCT541 CD74HCT541 PC74HCT541 MM74HCT541 
TC74HC563A MC74HC563 I SN74HC563 CD74HC563 PC74HC563 MM74HC563 
TC74HCT563A SN74HCT563 CD14HCT563 PC74HCT563 MM74HCT563 
TC74HC564A MC74HC564 SN74HC564 CD74HC564 PC74HC564 MM74HC564 
TC74HCT564A SN74HCT564 CD74HCT564 PC74HCT564 MM74HCT564 
TC74HC573A MC74HC~73 SN74HC573 CD74HC573 PC74HC573 MM74HC573 
TC74HCT573A SN74HCT573 CD74HCT573 PC74HCT573 MM74HCT573 
TC74HC574 MC74I-lC574 SN74HC574 CD74HC574 I PC74HC574 MM74HC574 
TC74HCT574 SN74HCT574 CD74HCT574 MM74HCT574 
TC74HC590A 

; PC74HCT574 
MM74HC590 

TC74HC592A MM74HC592 
TC74HC593A MM74HC593 
TC74HC595A MC74HC595 MM74HC595 
TC74HC597A MC74HC597 CD74HC597 PC74HC597 MM74HC597 
TC74HC620A MC74HC620 SN74HC620 
TC74HC623A MC74HC623 SN74HC623 
TC74HC640A MC74HC640 SN74HC640 CD74HC640 PC74HC640 MM74HC640 
TC74HCT640A MC74HCT640 SN74HCT640 CD14HCT640 PC74HCT640 - MM74HCT640 
TC74HC643A MC74HC643 SN74HC643 CD74HC643 PC74HC643 MM74HC643 
TC74HCT643A MC74HCT643 SN74HCT643 CD74HCT643 PC74HCT643 MM74HCT643 
TC74HC646A MC74HC646 SN74HC646 CD74HC646 PC74HC646 MM74HC646 
TC74HCT646A MC74HCT646 SN74HCT646 CD74HCT646 PC74HCT646 
TC74HC648A MC74HC648 SN74HC648 CD74HC648 PC74HC648 MM74HC648 
TC74HCT648A SN74HCT648 CD74HCT648 PC74HCT648 
TC74HC651A MC74HC651 SN74HC651 
TC74HCT651A SN74HCT651 
TC74HC652A MC74HC652 SN74HC652 
TC74HCT652A SN74HCT652 
TC74HC670A MC74HC670 CD74HC670 PC74HC670 ---
TC74HC688A MC74HC688 SN74HC688 CD74HC688 PC74HC688 MM74HC668 
TC74HCT688A CD74HCT688 PC74HCT688 MM74HCT688 
TC74HC690A 
TC74HC691A 
TC74HC692A 
TC74HC693A 
TC74HC696A 
TC74HC697A 
TC74HC698A I TC74HC699A i 
TC74HC4002A MC74HC4002 I SN74HC4002 CD74HC4002 ! PC74HC4002 MM74HC4002 

I TC74HC4016A MC74HC40l6 CD74HC4016 MM74HC4016 
I TC74HC4017A MC74HC4017 SN74HC4017 CD74HC4017 I ~~~:~~:; MM74HC4017 
I TC74HC4020A MC74HC4020 SN74HC4020 CD74HC4020 PC74HC4020 MM74HC4020 

TC74HC4022A SN74HC4022 I 
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CROSS REFERENCE GUIDE 

i TOSHIBA i MOTOROLA TI RCA SIGNETICS NATIONAL 
! SEMICONDUCTOR ! .. -

TCi4HC4024A MCi4HC4024 SN74HC4024 CD14HC4024 PC74HC4024 MM14HC4024 
TC74HC4028A I 

TCi4HC4040A ~IC74HC4040 SN14HC4040 CD74HC4040 PC74HC4040 MM14HC4040 
TC74HC4049A MC74HC4049 CD14HC4049 PC74HC4049 MM14HC4049 
TC74HC4050A MCi4HC4050 CD74HC4050 PC74HC4050 MM74HC4050 

I TC74HC4051A MC74HC4051 CD74HC4051 PC74HC4051 MM74HC4051 
TC74HC4052A MC74HC4052 CD74HC4052 PC74HC4052 MM74HC4052 
TC74HC4053A MCi4HC4053 CD74HC4053 PC74HC4053 MMi4HC4053 
TC74HC4060A MC74HC4060 SN74HC4060 CD74HC4060 PC74HC4060 MM74HC4060 
TC74HC4066A MC74HC4066 SN74HC4066 CD74HC4066 PC74HC4066 MM74HC4066 
TC74HC4072A 
TC74HC4075A MC74HC4075 SN74HC4075 CDi4HC4075 PC74HC4075 MM74HC4075 

. TC74HC4078A MC74HC4078 SN74HC4078A MM74HC4078 
I TC74HC4094A CD14HC4094 PC74HC4094 
, TCi4HC40102A CD74HC40102 PC74HC40102 

TC74HC40103A CD74HC40103 PC74HC40103 
TC74HC40105A CD74HC40105 PC74HC40105 
TCi4HC4316A MC74HC4316 CD74HC4316 PC74HC4316 .MM74HC4316 
TC74HC4351A MC74HC4351 CD74HC4351 PC74HC4351 
TC74HC4352A MC74HC4352 CD74HC4352 PC74HC4352 
TC74HC4353A MC74HC4353 CD74HC4353 PC74HC4353 
TCi4HC4511A I MC74HC4511 CD74HC4511 PC74HC4511 MM74HC4511 
TC74HC4514A MC74HC4514 SN74HC4514 CD74HC4514 PC74HC4514 MM74HC4514 
TC74HC4515A 

I 
SN74HC4515 CD74HC4515 PC74HC4515 

TCi4HC4518A CD74HC4518 PC74HC4518 MM74HC4518 
TC74HC4520A I CD74HC4520 PC74HC4520 MM74HC4520 
TC74HC4538A MC74HC4538 CD74HC4538 PC74HC4538 MM74HC4538 
TC74HC4543A MC74HC4543 CD74HC4543 PC74HC4543 MM74HC4543 

I TC74HCT7007A 
. TC74HC7240A 

! TCi4HC7241A 
I TC74HC7244A 

MC74HC7266 SN74HC7266 CD74HC7266 I TC74HC7266A 
I TC74HC7292A 
i TC74HC7294A 

TC74HC7640A I TC74HC7643A I 

TCi4HC7645A I. 

I 

HC-825 



NOTES 




