

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TC74HC40102P

TC74HC40103P
LOGIC DIAGRAM
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] s
’ £>% ' D Q)
IE SPE
— CK Q| -0 Q
R
TE
J O—
SPE
CIR O EEEE
APE O— Z%EZ::E:i:)C
TE TE
‘ i B INPUT OUTPUT
CLEAR| APE |SPE| J | TE | CLOCK| Qp+l

SPE SPE L X | X X | x X L
H L X | L|X X L
SPE H L x| BH|X X H
CK O- H B |u|v|x | F L
H H L | BE|X F H
H E|lu |x|x| L Qn
H H H|X|L | F Qn
H H|H [{X|H X Qn

FUNCTIONAL DESCRIPTION

The TC74HC40102 and TC74HC40103 are 8-stage presettable 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 d?ﬁﬁib to the "H"

level.
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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) input 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 can be preset to

counter synchronously with the rise of clock.

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

INPUT and OUTPUT

RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vce 276 \ Voo Ve
Input Voltage VIN 0~ Ve v
Output Voltage Vour 0~ V¢ \
Operating Temperature Topr ~40 85 °C INPUT o - OUTPUT
Input Rise and Fall Time |ty, tg|01000(Vcc=2.0V
0 ~ 500(Vge=4.5V) ns
0 ~ 400(Vce=6.0V GND

GND
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TC74HC40103P
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-4085°C NI
PARAMETER SYMBOL TEST CONDITION Vee | MIN. | TYP. | MAX. | MIN. | MAX. T

. 2.0 | 1.5 - - 1.5 -
High-Level .

tenmeve Vi 4.5 (3.15 | - - | 3as| - v
Input Voltage

6.0 .2 - - 4.2 -

2.0 - - 0.5 - 0.5
LOW—Pevei VL 4.5 | - - 135 - | 1.35) v
Input Voltage

6.0 - - 1.8 - 1.8

2.0 1.9 2 - 1.9 -

’ VeneV Tou=-20uA |4.5 [4.4 4.5 | - |44 | -
High-Level v o 6.0 5.9 |6.0 | - |59 | - |
Output Voltage OH or Vi

Ioyg=-4mA 4.5 14.18 | 4.31 - 4,13 -
Ioy=-5-2mA|6.0 | 5.68 | 5.80 - 5.631 -
2.0 - 0.0 0.1 - 0.1
- Inj=20uA |4.5| - ]0.0 |0.1 ] - |o.1
Low-Level YN=VIH or 6.0/ - |0.0 |o.1 | - |o.1
V \Y
OL
Output Voltage or ViL | 1y =4mA  |4.5| - |0.17]|0.26] - | 0.33
ToL=5.2mA [6.0 | - [0.18{0.26| - |0.33
Input Leakage
P()Iurrent & Iy Vin=V¢c or GND 6.0 - - ]f0.1 - |10 A
u
Quiescent - D _ _ _
Supply Current ICC Vin=Vge or GN 6.0 4,0 40.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ms)
Ta=25°C Ta=-4085°C
PARAMETER SYMBOL| TEST CONDITION v UNIT
CC |MIN, | TYP. { MAX. | MIN. | MAX.
tTLH 2.0 | - 30 75 - 95
Output Transition Time _ -
tTHL 4,5 8 15 19
6.0 | - 7 13 - 16
Propagation Delay Time EpLH 2.0 | - 128 | 245 - 305
(CLOCK - G07ZD) 4.5 | - 32 49 - 61 | ns
- t
PHL 6.0 | - 27 | 42 | - 52
2. - 1 -
Propagation Delay Time | tpLH 0 56 | 300 375
(37E . 4,5 - 39 60 - 75
- C07zD) PHL 6.0 |- |33 |51 |- | 64




TC74HC40102P

TC74HC40103P
AC ELECTRICAL CHARACTERISTICS (Continued) .
‘Ta=25°C Ta=-40n,85°C
PARAMETER SYMBOL | TEST CONDITION vee MIN p— AR MIN A UNIT
Propagation Delay Time 2.0 4 - 124 ) 240 - 300
—_— tpLH 4,5 | - 31 48 - 60
(CLEAR - CO0/ZD) 6.0 | - 27 41 - 51
ns
Propagation Delay Time | “PLH Zg - iz 1;2 - 1:;
(CI/CE - CO/zD) tpHL 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 > - 95
4.5 | - 8 15 - 19
(CLOCK) tw (L) 6.0 | - 7 13| - | 16
Minimum Pulse Width 201 - 130 |75 - ] 95
— tw(L 4,5 | - 8 15 - 19
(CLEAR, APE) w(L) 6.0 | - 7 13 - 16
Minimum Removal Time ¢ 2.0 | - 20 73 - 95
— rem 4.5 | - 5 15 - 19
(CLEAR, APE) 6.0 | - 4 | 13 | - 16
Minimum Set up Time 2.0 - 30 75 - 95
— tg 4.5 | - 7 15 - 19
(SPE - CK) 6.0 | - 6 | 13 | - | 16
: ns
L. . 2.0 | - 56 | 125 - 160
Minimum Set up Time .
tg 4.5 | - 14 25 - 32
(CI/CE - CK) 6.0 | - 12 | 21 | - 27
2. - -
Minimum Set up Time 0 25 75 95
5 K tg 4.5 | - 6 15 - 19
(In - CK) 6.0 | - 5 113 | - | 16
Minimum Set up Time 2.0 | - . 30 75 - 95
— ts 4.5 | - 8 15 - 19
(n - APE) 6.0 | - 7 |13 |- | 16
2.0 | - - -
Minimum Hold Time > >
th 4.5 - - 5 - 5
(A1l Inputs) 6.0 | - - 5 - 5
Input Capacitance CIN - 5 10 - 10
Power Dissipation Cop (1) 74HC40102 - 110 - - - pF
Capacitance ’ 74HC40103 - 128 - - -
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Note(l): Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit). Average operating current can be obtained by the equation

hereunder.
Igclopr.) =Cpp - Voc » £1n+ Icc

SWITCHING CHARACTERISTICS TEST WAVEFORM

WAVEFORM 1 WAVEFORM 2

507 % |90% — Yee % 90% F— Vee
CLOCK % 0% APE 50% 7
a

10% ;1_01../ ND Niog aND
TTHL trm twil) trem .
— Vge
R e oo
- o% — GND
€0/ZD 10% VoL
‘ l Vor
tpHL tpLHE €0/ZD 50% X
VoL
PLE, TpHL
WAVEFORM 3 WAVEFORM 4
6n 6ns éns___6ns
"ﬁk_ 90% 7 Vee J,; 90% Vee
TIEAR x5°% TICE N 50&
GND 1 GND
twll) trem
Voo v
CLOCK 50% /" Vou
J— GND / 50%
©0/zD VoL
— v
_ oH AL oo
C0/ZD 50%
VoL
toHL
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SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued)

WAVEFORM 5 WAVEFORM 6
6éne 6ns,
| v v
X 29 ce 50% 1 ce
SPE, S50% Jn 50%
CLCE 10% GND 10% GND
6n pns
v
90% ce APE, 90% Vee
CLOCK 50% CLOCK 50%
10% GND |10% GND
tg Ts
*% *k
E/F OUTPUT E/F OUTPUT
(%% F/F output is internal signal of IC)
ICC(Opr‘.) TEST CIRCUIT
6 34
A
- CLR
L apE Input transition Fime is
_4 Jo c0/ZD the same as that in case
of switching characteristics
P.G CK test.
— CL/CE SPE
G —J1
o ' .
o) ' H
B
1 J:v
7
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EXAMPLE OF TYPICAL APPLICATION

TC74HCA40103P

PROGRAMMABLE DIVIDE-BY-N COUNTER

Vee

Jo

LI

v

m— four
C0/ZD —_—]-—-——0
SPE .
IN

PARALLEL CARRY CASCADING

_fIn
" four =11

+ Timing chart when N="3"
(J0, J1=Vgg, J2 J7=GND)

+ TC74HC40102P .... 1/2 to 1/100 are
dividable.

» TC74HC40103P .... 1/2 to 1/256 are
dividable.

CLOCK
INHIBIT O]

CIL/CE CQ/ZD
CLOCK

CLCE T0,/ZD

CICE C0/2D
OUTPUT

-

l—- CLOCK

CLOCK
l_— ® co

CLOCK ©

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

PROGRAMMABLE TIMER

Jo CLEAR

ol 1 %__gw
APE

e

L]

AA

I7 m_-l

SET
TIN
%e)

777 GND

Therefore, take gate from

ts
-1—'-

SET l I
ouT ——I tw

i

=

L

N
tw = (Eﬁ“‘ ts)

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 formula-1/fyjy the above
formula.

HC-755



TC74HCA40105AP/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. 16

The device is capable of handling 16 four—bit words and 1
it is possible to handle the input ‘and output data at P(DIP16-P—300A)
different shifting rates.

When the DATA-IN-READY (DIR) is high, data is 16
written into the registers by a low to high transition of the
SHIFT IN (SI) input. And when DATA-OUT-READY 1 ‘
(DOR) is high, data is read out of the registers by a high F(SOP16—P~300)

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 PIN ASSIGNMENT

are not changed but are declared invalid. —\/——
The TC74HC40105A can be cascaded to form longer OE 1 a 116 Ve
registers or wider words. DIR 2[] 115 SO
The DATA OUTPUTs (Qn) are 3—State Outputs. When st 300 114 DOR
OUTPUT ENABLE (OE) is held high, the Qn's are in Do 41] 113 Qo
high impedance state. Dy 500 112 @
All inputs are equipped with protection circuits against D 60 N1 Q,
static discharge or transient excess voltage. Ds 7 110 Qs
: GND BE 1 9 MR
FEATURES:
¢ High Speed r=rwseesesssssssessrssensenns fuax=25MHz(typ.)at Ve =5V (TOP VIEW)
* Low Power Dissipation sesseseseseeeee 44 A(Max.)at Ta=25C
* High Noise Immunity reeeeeeeeeseeses V=V =28% Ve (Min.)
* Output Drive Capability =-++-seseee 10 LSTTL Load
{ 10(For DIR, DOR)
15(FOI‘ Q0~Q 3)

* Symmetrical Output Impedance *
{ ot |=Io, =4mA(Min.)(For DIR, DOR)
It =10 =6mA (Min.)(For Q(~Q3)

* Balanced Propagation Delays ----- toLn™ oL
* Wide Operating Voltage Range *-* Vee(opr)=2V~6V
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SYSTEM DIAGRAM

TC74HC40105AP/AF
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BLOCK DIAGRAM

SHIFT IN SHIFT OUT

CcLOCK CLOCK
(sn) (s0)
3 15
2 DATA-INPUT-READY
MASTER 9 CONTROL (DIR)
RESET ————
(MR) Loaic 114 DATA-OUTPUT-READY
) (DOR)
{} r———‘———ouwur ENABLE
(OE)
13
A — @
b 5 4X16 outeut |12 o
! DATA BUFFER "
DATA 8 REGISTER (a-state) |- g
0
D A ! as

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

TC74HC40105AP/AF

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~7 \% *500mW in the range of Ta=
. —0.5 ~ ; —40°C~ 65°C. From Ta=65°C
DC Input Voltage Vix 0-5 ~Vec +0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 A% -10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current
(DIR,DOR) | Ig;r +25 mA
(Qo~Q3) *35
DC V/Ground Current Iec +75 mA
Power Dissipation Py 500(DIP)=*/180(SOIC) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 2~6 A%
Input Voltage Vin 0~ Vg \%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 °C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tf 0 ~ 500(Ve=4.5V) ns
0~ 400(Vcc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Vo [ MIN. [ TYP. [MAX. | MIN, [MAX. UNIT
. 2.0 1.5 - - 1.5 -
High-Level : : y
Vin 4.5 | 315 | - - .15 | - v
Input Voltage 6.0 49 _ _ e _
2.0 - - 5 - 0.5
Low-Level . X
' ViL 45| - - 3B | . - L3 |V
Input Voltage 6.0 _ _ ‘8 _ 18
Vi = 2.0 1.9 2.0 - 1.9 -
Voorv. |Ton=-20uA| 45| 4.4 | 45 - | 44 -
IHOT VL, - -
High-Level 6.0 | 59 6.0 5.9
Output Voltage Von ( DIR ) Igy=—4 mA| 45| 418 | 4.31 - 4,13 - v
g DOR /|l =-5.2mA| 6.0 | 5.68 | 580 | - 563 | —
Qu~Q Ion=-6 mA} 45| 418 | 4.31 - 4.13 -
03y =-7.8mA| 6.0 | 568 | 580 | - 563 | -
Vi = 2.0 - 0.0 0.1 - 0.1
VlHOFVIL Io, =20 A | 4.5 - 0.0 0.1 - 0.1
Low-Level 6.0 = 0.0 0.1 - 0.1
Output Voltage | VoL ( DIR ) To. =4 mA|45 | - 0.17 | 0.26 | - 0.33| V
: DOR/| Iy, =5.2mA | 6.0 - 0.18 0.26 - 0. 33
Qu~Q Io, =6 mA | 4.5 - 0.17 | 0.26 - 0. 33
073 1o, =7.8mA | 6.0 | - 0.18 | 0.26 | - 0.33
3-State Output Vix. =V or Vi B _ _
Off-State Current | % | Vo =Vee or GND | 80 *0.5 =0
Input Leakage Current I Vix =Vee or GND 6.0 - - +0, 1 - FL.0| #
Quiescent Supply Current I Vix =Vee or GND 6.0 - - 4,0 - 40.0
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P/AF

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

PARAMETER |SYMBOL| TEST CONDITION (—— TP e A0 = 85C
Minimum Pulse Width | twq) ig B '172 i’g
(SD) twa 6.0 - 13 16
Minimum Pulse Width | ty) ig : Zg ?g
59 bwa 60| - 13 16
Minimum Pulse Width | twq, 22 - [ ®
(MR) twan 6.0 - 13 16
— ns
Minimum Set—up Time| ¢ ig _ g g
(DATA-SI) ¢ 6.0 - 0 0
Minimum Hold Time | ig - lgg lgg
(DATA-SI) 6:0 _ 17 91
Minimum Removal Time 2.0 - 30 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(C =15pF,Vcc=56V,Ta=25C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time | tqy _ 4 8
(DIR,DOR) tTHL
Propagation Delay Time ¢ _ 99 39
(SO,MR-DOR) pHL
Propagation Delay Time _
(SO-DIR) toLH 242 365 -
Propagation Delay Time _
(SI,DOR) tpLH 187 300
Propagation Delay Time _
(SI-DIR) b oHL 22 35
Propagation Delay Time toLH _
(MR-DIR) b % 39
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AC ELECTRICAL CHARACTERISTICS(Input t,=t;=6ns)

TEST Ta=25°C Ta=-40 ~85°C
PARAMETER | SYMBOL| 0Ny TION [CL [ Ve | MIN. | TYP. [MAX. | MIN. [MAX. |2 T
Output Transition Time tTLH 2.0 - 2 60 B 75
(Qu~Q.) ¢ 50 | 4.5 - 7 12 - 15
0 3 THL 6.0 - 6 10 - 13
Output Transition Time t1H 2.0 : 24 s : %
(DIR,DOR) el 50 | 4.5 8 15 19
’ 6.0 - 7 13 - 16
Propagation Delay Time - 50 i [5) : gg Zig : zgg
_ pt .

(S0,MR~-DOR) 6.0 - | o4 38 | - 48
Propagation Delay Time 2.0 : 788 2000 __ 2500
(SO-DIR) tpLH 50 | 4.5 266 400 500
6.0 - 226 340 - 425
Propagation Delay Time 2.0 : 624 1650 : 2060
(SI-DOR) toLH 50 | 4.5 208 330 412
6.0 - 1717 280 - 350
Propagation Delay Time 2.0 : 78 200 : 250
(SI-DIR) tpHL 50 | 4.5 26 40 50
6.0 - 22 34 - 43
2.0 - 156 400 - 500
. . 50 | 4.5 - 52 80 - 100

Propagation Delay Time toii 6.0 _ 14 68 _ 85 e
t 2.0 - 171 440 - 550

SO- pHL

(50-Qn) 150 45| - | s | 88 | - | 110
6.0 - 48 75 - 94
2.0 - 612 1500 - 1875
. . 50 | 4.5 - 204 300 - 375
Propagation Delay Time oLt 6.0 _ 173 955 _ 319
(SI-Qn) tpHL 2.0 - 627 1540 - 1925
150 | 4.5 - 209 308 - 385
6.0 - 178 262 - 327
Propagation Delay Time | tpy 2.0 : 87 225 : 280
(MR-DIR) torn 50 | 4.5 29 45 56
p 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 tom R =1kQ 50 — 60 165 — 205
150 | 4.5 = 20 33 - 41
6.0 - 17 28 - 35
¢ 2.0 - 32 125 - 155
Output Disable time tplz R =1kQ 50 | 4.5 - 16 25 - 31
pHZ 8.0 | - 14 21 - 26
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AC ELECTRICAL CHARACTERISTICS(Input t,=ty=6ns)(Cont’'d)

TEST Ta=25C Ta=-40 ~85°C
PARAMETER \SYMBOL| oo NDITION[CL T Voo | MIN. [ TYP. [MAX. | MIN. [MAX. |2 UT
) 2.0 3 7 - 2.4 -
Maximum Clock 50 ég ig gg _ }: -
F fyax 2.0 2.6 6 = 2 = |MHz
requency 150 [ 4.5 | 13 20 - 10 -
6.0 15 24 - 12 -
Output Pulse Width twa 50 ig : gg : : :
(DIR) twiL) 6.0 — 21 — - —
. 20| - 95 = = S B
Output Pulse Width twH) 50 | 45 _ 95 _ _ -
(DOR) twL) 6: 0 _ 21 _ _ ] -
Input Capacitance Cin — 5 10 - 10
Output Capacitance Cour - 10 - - - pF
Power Dissipation Capacitance Cm E 1) - 300 - - -

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:
ICC(D@'—:CPD . Vm' f|_\' +IOC
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BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER

The TC74HC4511A is high speed CMOS BCD-TO-7
SEGMENT LATCH/DECODER/DRIVER fabricated with
silicon gate C®MOS technology.

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

The s.egment output driver, .V\./hich .is of CMOS P(DIP16—P—300A)
construction, has a large I, capability which permits the
device to drive cathode common LED directly.
When lamp test (LT) is held low, all segment outputs 16
will go high, and when the blanking input (BI) is held low
and LT is held high, all segment outputs will go low. 1

These functions are independent of other inputs and used
to test the display.
Bl is used to pulse-modulate the brightness of the
display. PIN ASSIGNMENT
When error code (over 10) is applied to BCD inputs, all
segment outputs will go to low (tﬁrn off).

F(SOP16—P-300)

~ s

All inputs are equipped with protection circuits against 8 1[] Vee
static discharge or transient excess voltage. c2 E ] 15 f
LT 3 14 g
FEATURES: B 4E %13 a
. ngh Speed ........................ cen tpd:23nS(Typ)at \7CC=5\7 LE § 2
* Low Power Dissipation Iec=4 1 A(Max.)at Ta=25C O n
. ngh Noise Immunity """""""" VX]II=VX1L=28% Vcc(}\’ﬁn.) De E j e
¢ Output Drive Capability «=o+eseeeer 10 LSTTL Loads A 7[: (110 d
* Symmetrical Output Impedance -* | Ip| =20mA GND 8] ]9 e
» Wide Operating Voltage Range *** V¢ (opr.)=2V~6V
* Pin and Function Compatible with TC4511B (TOP VIEW)
IEC LOGIC SYMBOL
BCD/7-SEG D>
7]
DISPLAY MODE T Bhafvi
g1 {4 den a10,11 E—E;a
a LE (8) o c9 b10,11 —Wb
— 10,11 c
L Al oo a10,11 .
- g 1 2 10,11 —Sl e
e ' c 2) ‘ (16)
[ Cc ) 4 110,11‘——“—-f
d D ~— 8 g10,11 —(—-z-g
i e B TN T VN 1 TS I ] m:
LSS [y oy e R e
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TC74HCA4511AP/AF

BLOCK DIAGRAM

T 0 OT O - O

d3Alda

43Q0023a
LIN3INO3Ss ¢
0L-@ads8

— 15

— |

HOLVT
lig-¥

LE

TRUTH TABLE

DISPLAY
MODE

BLANK

BLANK

BLANK

OUTPUTS

L

L

H

Hold the stage at the leading edege of LE

INPUTS

LE

% Don’t care
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TC74HCA511AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER | SYMBOL VALUE UNIT
Supply Voltage Range Vee —0.5~17 V. *500mW in th; range'er of Ta=
0 E 7 —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~V:+0.5 V to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 \Y ~10mW/°C_shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Tox +20 mA
DC Output Current Tour +25(Sinc)/—35(Source) mA
DC V./Ground Current Iec +150(Ice )/ =50 gxp) mA
Power Dissipation B, 500(DIP)*/180(SOIC) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 v
Input Voltage Vix 0~ Vg \Y
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr ~40 ~ 85 C
0 ~ 1000(Vee=2-0V)
Input Rise and Fall Time | tr, tf 0~ 500(Vee=4.5V) ns
0 ~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C T
PARAMETER |SYMBOL TEST CONDITION Voo | MIN. [ TYP. [MAX. | MIN. [MAX. UNIT
. 2.0 1.5 - - 1.5 -
High—Level ’ :
Vin 45| 3.15 | - - 315 | - \%
Input Voltage 60! 49 _ _ 42 _
2.0 - - 0.5 - 0.5
Low-—Level - X
Vi, 45| - - .35 1 - .35 | V
Input Voltage 6.0 B _ L8 _ L8
2.0 1.9 2.0 - 1.9 -
Ion =-20uA| 4.5 4.4 4.5 - 4.4 -
High~—Level v Vin = 6.0 5.9 6.0 - 5.9 - v
Output Voltage O VigorVy, [Tgy=—4 mA| 4.5 | 4.18 | 4.31 - 4.13 -
Ion =-20mA| 4.5 | 3.20 | 3.80 - 2.90 -
Iy =-7.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
cren | e [emelus) oS e
utput Voltage S VwerV TS mA 45 | = | 07 [ 0.6 ] = [ 0.3
I, =5.2mA | 6.0 - 0.18 | 0.26 - 0.33
3—State 0utput VL\ =VIH orV iL _ _ o - _
Off-State Current lor Vour =V or GND 6.0 +0.5 +5.0 A
Input Leakage Current I Vix =V or GND 6.0 - - *+0.1 - .o X
Quiescent Supply Current Icc Vix =V or GND 6.0 - ~ 4.0 - 40,0
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TC74HC4511AP/AF

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

| . Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve TVF LIMIT TIMIT UNIT
. . 2.0 - 75 95
Minimum Eglse Width WL 45 _ 15 19
(LE) 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 CHARACTERISTICS(C_=15pF,Vcc=5V,Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tTLH - 4 8
Output Transition Time tTHL - 4 8
Propagation Delay Time | tyy -
(BCD-Segment) | tuiL 28 45
- - ns
Propagation Delay Time tpLH _ 18 31
(BI-Segment) t pHL
Propagation Delay Time | tyu _
(%‘*Segment) tf,HL 12 21
Propagation Delay Time | ty _
(LE—Segment) tt:ﬁy_ 2 4
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TC74HC4511AP/AF

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

Ta=25°C

Ta=-40 ~85°C

PARAMETER SYMBOL| TEST CONDITION NV [MIN, [ TYP. [MAX. | MIN. [MAX UNIT
Output Transition Time ¢ 2. g : 23 Gg : ™
Low to High T é 0| - 6 }1 - ig
Output Transition Time t i g : 3(8) Zg : ?g
ngh to Low THI 6' 0 —_ 7 13 —_ 16
Propagation Delay Time toii i g : lgg 22? : 3%2
(BCD-Segment) il 6.0 - 23 43 - 54
- - = — ns
Propa_A&ltion Delay Time toLtl i g — ég lég - 232
(BI-Segment) toiit 6.0 - 17 30 - 31
Propagation Delay Time | t 2.0 _ 60 120 _ 150
57 oLl 4.5 - 15 24 - 30
(LT-Segment) LpHL 6.0 - 12 20 - 26
Propagation Delay Time | t 2.0 _ % 240 - 300
pLII 4.5 - 32 48 - 60
(LE-Segment) pHL 6.0 - 23 41 - 51
Input Capacitance Cix = 5 10 - 10 F
Power Dissipation Capacitance | Cpp (1) Note (1) - 95 - - - P

Note(l) CrD is defined as the value of the internal equivalent capacitance which
operating current consumption without load.
Average operating current can be obtained by the equation:
Iccemw=C Pp* Ve fin+1 ¢

HC-768
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TC74HCA4511AP/AF

APPLICATION CIRCUIT

Static Display Circuit Recommended Resistance R
5V +10% i LETTER
LED Display DISPLAY | COLOR | HiGHT R
__ Ve Rx7 | 7 TLR358T | Red 13. 4om 390Q
T a :
_ TLR362T " 14.2 ”
Bl b —lw»———l—-ﬂ—— I
. TLR332T " 7.6 "
o———A c W N—- |
scp| o B d - | TLR342T " 10.9 "
Nto— ¢ e A P ,,L TLG358T | Green | 13.4m 1609
o——D f f——w\ P+— ‘ TLG362T " 14.2 "
)
LE o——|LE 9 i TLG332T " 7.6 ”
GND .
,J,. TLG342T " 10.9 "
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TC74HCA4514AP

TC74HCA4515AP

TC74HC4514AP 4-T0-16 LINE DECODER/LATCH
TC74HC4515AP 4-T0-16 LINE DECODER/LATCH(INV.)

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

They achieve the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low 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:

Y ngh Speed essececsrcescsesescecssarsanne tm =18ns(typ.)at VCC =5v

* Low Power Dissipation =eeseseeee Ioc=4 1 A(Max.)at Ta=25C
* High Noise Immunity «ssseereeeeeees Vi = VL 28% Ve (Min.)
¢ Qutput Drive Capability «««++e-=+= 10 LSTTL Loads

* Symmetrical Output Impedance *** | Ioy| =Ig, =4mA (Min.)

* Balanced Propagation Delays **+*- tpLH = tpHL

* Wide Operating Voltage Range *** V¢ (opr.)=2V~6V
* Pin and Function Compatible with 4514B/4515B

P(DIP24-P-300)

PIN ASSIGNMENT

STROBE
A

B

§7

S6

S§

S4

S3

st

§2

S0
GND

W W NN EL N -

-, - b
N - O

] 24
(123
122
121
20
19
18
17
16
15
()14
13

(TOP VIEW)
NOTE: In case of TCTAHC4615A S0~S16

Vee
INHIBIT
D

c
s10
S11
s8
s9
su
$15
s12
s13

IEC LOGIC SYMBOL

TC74HC4515A

TC74HC4514A
x/Y o ("‘;so oMUX o} g X/¥Y o
1 s1 1148 g4 1
e iFm :
ay 3 s3 ) 3 s3 N 3
§T ——C20 s (SZZSA §T ——C20 ‘TS‘ ST —{C20 H
2) 5 ss 2) sH{81ss ) 5
8 eam e L e P P L) S -] A {2 ] ¢
) o] el ;&) 8 o 2

) 7 s7 ) 57 s7 an 7
c &3 4 Jaw g c el B gy C 4 2
o 8 9 __zzgms. o 3 9 -—J-L:m; s9 ©O L
WA Lafen 0PGSO e 1020 510 T Laulen 10
1242 512 12104 gyp 2
13-4 545 13(02 543 13

e 51 1408 g
) as) o18 14
15412 515 1542 515 15

g

o

g

8

=
wininkn

Bl

:

TR 22

L}

|

i~
~

oMuUX

)
_0
ale

=
=

o0OB»
R

w

Rl laelor
U711

ik

-
AWN
21213
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TC74HCA4514 AP

TRUTH TABLE

TC74HCA515AP

O X :Don’'tCare

O STROBE="H"; REFER TO

TRUTH TABLE

O STROBE="H"

tn-1 —’t‘———— tn

I STROBE

Data at the negative going transition

of strobe shall be provided on each

output while strobe is held low.

INPUTS SELECTED OUTPUTS
INHIBIT | A B C D | TC74HC4514A-"H" | TCT4HC4515A—-"L"
L L|L|[L[L So So
L H L L L S1 S1
L L H L L S2 S2
L H H L L S3 S3
L L L H L S4 S4
L H L H L Ss Ss
L L H H L Sé Se
L H H H L S7 S7
L L L L H Sg Ss
L H L L H Ss Se
L L|{H|L|H S10 S0
L H H L H Sn Sn
L L L H H S12 S
L H L H H S13 S13
L L|H|H]|H Su S
L H H H H S1s S15
H X X X X | ALLOUTPUT“L" | ALL OUTPUT"H"

SYSTEM DIAGRAM

TC74HC4514A

No.
INHIBIT 1.°

23

8

- 1
1 D PP — w0
S o e e S
10 s2

8 s3

[P P—L— s

. s6

- 5 ss
4 S7

NOTE: In case of TC7T4HC4515A

" s12
'}_0__{):.__0_‘_3_— s13
16 sH
"""""" 315 s15
[ty — <A, - 3
e 3
SO D BT
'
b e e e J
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TC74HCA4514AP
TC74HCA515AP

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —0.5~17 \'% *500mW in the range of Ta=
~0.5 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vin 0.5 ~Vc +0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 N ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lok +20 mA
DC Output Current Lour +25 mA
DC V/Ground Current I +50 mA
Power Dissipation Py 500(DIP)* mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2~6 A%
Input Voltage Vin 0~ V¢ A%
Output Voltage Vour 0~ Ve \%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | tr, tr 0~ 500(Vc=4.5V) ns
0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Ve | MIN. [ TYP. [ MAX. | MIN. [MAX. UNIT
. 2.0 1.5 - - 1.5 -
High—Level . : .
Vin 45| 315 | - - 315 | - \%
Input Voltage 60| 49 _ _ L9 _
2.0 - - 0.5 - 0.5
Low—Level . :
ViL 4.5 - - 1.35 - .35 | V
Input Voltage 6.0 _ _ L8 _ L8
2.0 1.9 2.0 - 1.9 -
High—Level Vin = Ioy =—20A| 4.5 | 4.4 4.5 - 4.4 -
Output Voltage Vou ViyorV, 6.0 59 6.0 - 5.9 - v
WL Toy=—4 mA| 45 | 418 | 4.31 | - 413 -
Ion =—5.2mA| 6.0 | 568 | 5.80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
ot v Voo | UN= IR R
tput Voltage VoV T =1 mA [ 45| - | 017 0.26 ] = | 0.33
IoL =5.2mA | 6.0 = 0.18 0. 26 - 0.33
Input Leakage Current Iin Vin =Vcc or GND 6.0 - - +0.1 - 1.0 A
Quiescent Supply Current Icc Vin =Vec or GND 6.0 - - 4.0 - 40.0 .
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TC74HC4514AP

TC74HCA515AP
TIMING REQUIREMENTS(Input t.=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION /% VP LIMIT LIMIT UNIT
Minimum Pulse Width twen ig : '{g ?g
(H .
(STROBE) 6.0 - 13 16
Minimum Set—up Time ¢ ig : ?g ?g ns
S N .
(DATA) 6.0 - 9 11
Minimum Hold Time | 22 - : :
(DATA) 6.0 - 5 5
AC ELECTRICAL CHARACTERISTICS(C_ =15pF,V¢c=5V,Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Qutput Transition Time b1 - 4 8
brHL
Propagation Delay Time | t; _
(DATA-Sn, Sn) ey 18 30
Propagation Delay Time | tpiH _ 20 30 ns
(STROBE—Sn, Sn) toHL
Propagation Delay Time | t,y _ 16 30
(INHIBIT-Sn, Sn) tpHL
AC ELECTRICAL CHARACTERISTICS(Input t,=t;=6ns)
TEST Ta=25°C Ta=-40 ~85°C
PARAMETER |SYMBOL| oo Np 111N [CL T Voo | MIN. [ TYP. [MAX. | MIN. [MAX. | 9T
¢ 2.0 - 30 75 - 95
Output Transition Time tTLH 50 | 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16
Propagation Delay Time | t, 2.0 - 65 | 175 B 220
b ol 50 | 4.5 - 22 35 - 44
(DATA-Sn, Sn) EoHL 6.0 _ 19 30 _ 37
ns
Propagation Delay Time | t; 4 2.0 - 75 175 B 220
- = 50 | 4.5 - 24 35 - 44
(STROBE-Sn, Sn) torL 60 | - 20 bes _ 37
Propagation Delay Time | t, 4 2.0 - 60 175 - 220
P ¢ 50 | 4.5 - 20 35 - 44
(INHIBIT-Sn, Sn) PHL 6.0 - 17 30 - 37
Input Capacitance CIN - 5 10 = 10 F
Power Dissipation Capacitance | Cpp (1) - 61 — - - P

Note(l) 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:
Iccep=Crp * Vo o iy +loc
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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 Cc2M0S IC (4518B/4520B) with the
same power dissipation.
Since both of TC74HC4518 and TC74HC4520 contain two independent circuits of counters
with the same functions in one package, counting or frequency division of two BCD
digits or eight binary bits can be achieved with one IC. The counters can be reset
to "0" (QpvQ3="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 .........vovov. fMaAx=53MHZ(Typ.) at Vgo=5V

* Low Power Dissipation .......Igcc=4MA(Max.) at Ta=25°C

* High Noise Immunity ......... VNyg=VN11=28% Vcc(Min.)
¢ Output Drive Capability .............. 10 LSTTL Loads
+ Symmetrical Output Impedance .....|Igg|=Igr=4mA(Min.)
* Balanced Propagation Delays ......eeeeveesn tpLE=tpHL

* Wide Operating Voltage Range ....... VCC(Opr.)=2V'”6V
* Pin and Function Compatible with 4518B/4520B DIP16(3D16A~F)

16
ABSOLUTE MAXIMUM RATINGS

1
PARAMETER SYMBOL VALUE UNIT MFP16(F16GC-P)
Supply Voltage Range Vee -0.5~7
PIN ASSIGNMENT
DC Input Voltage VIN 0.5~ Veet0.5
DC Output Voltage Vour -0.5 Veet0.5 v
Input Diode Current Ik +20 mA )
1CLOCK 1] 16 Vge
Output Diode Current Iok +20 mA Ek
5 TOLOSK 2[HCE | fgl15 2CLEAR
DC Output Current Tout +25 mA g
1Q0 3[H’O Q314 203
DC V¢cc/Ground Current Icc +50 mA Q1 N ;
41 13 2Q2
Power Dissipation Pp 500(DIP) * oW ; Ql Q ]
1Q2 sHaz QIH]1z 2Q1
180(MFP)
s T ‘ T 65~ 150 °C 18 offas || eora1 2a0
t t - .
orage Temperature stg _ Jowmar A| cilfio zomock
Lead Temperature 10sec | TL 300 C CK ENABLE
GND g 19 =2cLOCK

* 500mW in the range of Ta=-40°"v65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied (TOP VIEW)

until 300mW.
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TRUTH TABLE

TC74HC4518P
TC74HC4520P/F

INPUTS FUNCTION
CLOCK | CLOCK ENABLE CLEAR
En H L INCLEMENT COUNTER X @ DON'T CARE
L L L INCLEMENT COUNTER
e X L NO CHANGE
X K L NO CHANGE
e L L NO CHANGE
H 1 L NO CHANGE
X b H Q0 THRU @3=1L
TIMING CHART
TC74HC4518
0 2| 3] ¢ 6| 7 8| o] of 1] 1] 2 2] 3| 4| 5| 6] 7| 8| 8 8] & ©

CLOCK

CLEAR

CLOCK
ENABLE

Q0

Ql

Q2

Q3

-

TC74HC4520

CLOCK

CLEAR

CLOCK
ENABLE

Q0

Ql

Q2

Q3

13

14

15
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TC74HC4518P

TC74HC4520P/F

LOGIC DIAGRAM

1/2 TC74HC4518

cLOCK 2010)
ENABLE
CLOCK 1(9)
CLEAR 7(15) Do <{> —
—p a DOM Qo

{: E (4(12) @

o
o
o

{: [ 5(13) 2

fo)

o
o

o

R 6(1¢)
3 e Do—d>—" qs

Lo
=

ol

|
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TC74HC4518P

TC74HC4520P/F
LOGIC DIAGRAM (Continued)
1/2 TC74HC4520
CLOCK 2(10)
ENABLE
20, T Do
CLOCK
CLEAR z£iil'—‘“*——‘+ >0_—‘—*4 > 2l
R

D o 3(11)
CK

o E E 4(12) o

4 R
»——-Dc 3 a l': E 5(13) 2
CK
K
1
R
_—J_IDC —q7 Q—D0—01>“6(M) Qs
—Q{CK
L_gK
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER LIMIT UNIT
Supply Voltage 2v6 \Y Ve Voo a
Input Voltage 0~ Ve v
Output Voltage 0~ Vce v
" INPUT OUTPOT
Operating Temperature -40 v 85 °C - -
Input Rise and Fall Time 0~.1000(Vce=2.0V
0 ~ 500(Vge=4.5V) ns

0 ~ 400(Vge=6.0V

HC-777
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TC74HC4518P

TC74HCA4520P/F

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40085°C
PARAMETER SYMBOL TEST CONDITION Ve | MIN P MAX MIN MAX UNIT

. 2.0 |1.5 - - 1.5 -
High-Level : .

tgn-leve Y1y 4.5 |3.15 | - - | 3.1s| - v
Input Voltage

6.0 - - .2 -

2.0 - - 0.5 - 0.5
Low-Level VL 4.5 - - 135 - | L35 vV
Input Voltage 601 - _ 1.8 _ 1.8

2.0 1.9 2.0 - 1.9 -

‘ Vewet Tog=-20uA [4.5 [4.4 4.5 | - fas | -
High-Level v - 6.0[5.9 [6.0 | - |59 ] - |
Output Voltage OH or Vg,

Ioy=-4mA 4.5 14.18 14.31 - 4.13 -
Igy=-5.2mA|6.0 | 5.68 | 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
= - 0.0 0.1 - 0.1
VIN=VIH IgL=20uA 4.5 . . .
Low-Level v 6.0 - 0.0 Jo.1 | - o1 o
oL
Output Voltage or VIL | 1g=4mA  |4.5| - |0.17]0.26] - | 0.33
IoL=5.2mA |6.0 | - |0.18]0.26| - | 0.33
Input Leakage _v N _ _ 0 _ +1.0
Current IIN VIN ‘CC or GND 6.0 +0.1 Jul B8 N
H
Quiescent 1 V=V GND _ _ _
Supply Current cc IN=tce or 6.0 4.0 40.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6ns)
. Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee| MIN.| TYP.| MAX.| MIN.| MAX.
tTLH 2.0 - 30| 75| - 95
Output Transition Time ¢ 4.5 - 8 15 - 19
THL 6.0 - 7| 13| - 16
Propagation Delay Time | tpLH 2.0 - 100 | 190 - 240 ns
4,5 - 25 38 - 48
(CK, CE - Qn) tpHL 6.0 - 21| 32| - 41
2.0 - 104 205 - 255
ti D
Propagation Delay Time — 45| - 26 41 _ 51
P
(CLR - Qn) 6.0f - 22 35 - 43
2.0 5 12 - 4 -
Maximum Clock Frequency| fMAX 4.5| 25 48 - 20 - MHz
6.0 29 56 - 24 -
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TC74HC4518P

TC74HCA4520P/F
AC ELECTRICAL CHARACTERISTICS (Continued)
Ta=25°C Ta=-40"85°C
PARAMETER SYMBOL | TEST CONDITION vee | w1 tep ] wax.l vn] vax UNIT
. . tw(L) 2.0 - 30 75 - 95
Minimum Pulse Width 4.5 _ 8 15 _ 19
(CK, CE) tw(H) 6.0 - 71 13| - 16
Minimum PUlse Width 2.0 B 3? 100 - 125 ns
Ew(H) 4.5 - 9 20 - 25
(CLR) 6.0| - g | 17| - 21
Minimum Removal Time 2.0 - - 0 - 0
trem 4.5 - - 0 - 0
(CLR) 6.0 - - o| - 0
Input Capacitance CIN - 5 10 - 10
Power Dissipation TC74HC4518 - | ws | - - |- pF
. Cpp(D)
Capacitance TC74HC4520 - 145 - - -

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

Ice(opr.) =Cpp * Ve * fin+Icc/2 (per circuit)

SWITCHING CHARACTERISTICS TEST WAVEFORM

éns 6ns
e -
v
90% cCc
CLOCK 50%
0% / GND
tw (L) tw(H) tpHL
I |
TpLH
L - 45 Von
Qn 50% \
10% }
éns 6ns CTLH. CTHL
] —
CLOCK 9

ENABLE 50% 3

tw(H) tw(L) LTpHL

TpLH
Qn jl 50% \

o] <
= Q
o aQ
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TC74HCA4518P

TC74HCA4520P/F

SWITCHING CHARACTERISTICS TEST WAVEFORM (Continued)

Vee
CLEAR
GND
Vee
CLOCK \
GND
] Von
Qn 50
CpHL %
‘ VoL
Icc(opr.) TEST CIRCUIT
Vog=5V
; % : INPUT WAVEFORM IS THE SAME AS
Loz Vee __ THAT IN CASE OF SWITCHING
Po. Lo OLOCK - CHARACTERISTCS TEST.
- | otHER — { OUTPUTS
S ' | INpUTS —
0 \ —
' —
. @ND —
bedd

HC-780



TC74HCA4538AP/AF/AFN

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

The TC74HC4538A is a high speed CMOS MONOSTABLE
MULTIVIBRATOR fabricated with silicon gate C* MOS
technology.

It achieves the high speed operation similar to equivalent

16
LSTTL while maintaining the CMOS low power
dissipation. 1
There are two trigger inputs, A input (Positive edge P(DIP16—P~300A)

input), and B input (Negative edge input). These inputs

are valid for a slow rise/fall time signal (tr=tf=1sec.) as

they are schmitt trigger inputs. 16 % 16%
After triggering, the output stays in a MONO STABLE

STATE for the time period determined by the external 1 1

resistor and capacitor (Rx, Cx). A low level at CD input

breaks this STABLE STATE. In the MONO STABLE STATE, F(SOP16~P~-300) FN(SOL16—P—150)

if a new trigger is applied, it makes the MONO STABLE

period longer (retrigger mode).

Limitations for Cx and Rx are as follows: PIN ASSIGNMENT
External capacitor Cx....No limitation
External capacitor Rx....Vcc<3.0V more than 5k Q 1T1 1 E"—_U-—‘L—-l 16 Vec
Vee>3.0V more than 1kQ
All inputs are equipped with protection circuits against 113 2 115 271
static discharge or transient excess voltage. 1CD 3 [] ] 14 272
1A 4[] 113 2CD
FEATURES: 1B 5 12 2A
. High Speed .............................. tm=25ns(typ.)at VCC=5V 10 6 :] 11 2B
* Low Power Dissipation 1 7 O 710 20
Stand by State Ic¢c =4y A(max.)at Ta=25C GND 8 ] :I 9 20
Active State Ioc =300 £ A(max.)at Ta=25C
* High Noise Immunity ««+eeseeeeeeee VxiH =V, 28% Ve (Min.) (TOP VIEW)
* Qutput Drive Capability =s=+e+ese= 10 LSTTL Loads
* Symmetrical Output Impedance - | oy | =l =4mA (Min.) IEC LOGIC SYMBOL
* Balanced Propagation Delays ---++ tpLH = toiL
* Wide Operating Voltage Range ** Vcc(opr.)=2V~6V
| + Pin and Function Compatible with 45388 W & _EE
ER P ®) 10
1c0 Slestg
11 U] ex =) g
12 et mxsex
242 RO
28 (W P 0,4
26D (Bl
211 ] ox ~0) 25
2T2 (ﬁx—‘ RX/CX
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TC74HC4538AP/AF/AFN

TRUTH TABLE
INPUT ouTPUT
= — — NOTE
A B8 cD ] Q
& H H 1 LJ OUTPUT ENABLE
X L H L H INHIBIT
H X H L H INHIBIT
L v H R L OUTPUT ENABLE
X X L L H INHIBIT
X:Don't Care
BLOCK DIAGRAM
Dx Dx
r=Pt-- r¥--
1 1 1
Cx + 1 Cx + 1 1
R e KA
X X
1 2 15 14
T T2 T T2
6
At o L RU
5 —2 E 7 5 — ‘D 9 -
"3 — 3
3 f 13T
[ ]

Notes: (1)Cx,Rx,Dx are external .
Capacitor,Resistor,and Diode,respectively.

(2External clamping diode,Dx

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 voltage filter is large enough and
Vcce drops slowly, the rush current is automatically limited and damage to the IC 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:

tf 2(Vee—0.7) Cx/20mA

(tf is the time from the voltage supply turning off
to the level of supply voltage reaching 0.4 Vcc.)

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.
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TC74HCA4538AP/AF/AFN

SYSTEM DIAGRAM

i‘ " 2

B 1=
© Tl

- N >o>o—3

TIMING CHART

8 ——L_____J VIH
VIL

T2 vee
V_ — s P VrefH
l VrefL

" =

S e S e H e B o

R I s O e A e I S
[ twour

twouT | twouT I 'twourﬂrr l
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TC74HCA538AP/AF/AFN

FUNCTIONAL DESCRIPTION

(1)Stand—by State

The external capacitor is 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.

(2)Trigger 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 Cl1 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, following 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 Cx 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)=0. 70Cx Rx

(3)Retrigger operation

When another new trigger 4s 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 application during the discharge cycle,
the 2nd trigger will not be effective.

The minimum time for effective 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 Vee.

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

TC74HC4538AP/AF/AFN

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Vee —0.5~1 \'4 *500mW in the range of Ta;=
DC Input Voltage Vix -0.5 ~V +0.5‘ \Y% ;04(8);(:8 fsdc&alzir:;"f:::resog
DC Output Voltage Vour 0.5 ~Vic+0.5 v ~10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.

Output Diode Current Ik +20 mA

DC Output Current Ioor +25 mA

DC V/Ground Current Iec +50 mA

Power Dissipation P, 500(DIP)*/180(SOIC) mW

Storage Temperature Tstg —65 ~150 C

Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Vee 2~6 v

Input Voltage Vix 0~ Ve \Y%

Output Voltage Vour 0~ Ve \4

Operating Temperature Topr —40 ~ 85 C

. . 0 ~ 1000(V=2.0V)
I(r_(l%ltoiise) and Fall Time te, t 0~ 500(V§=4.5V) ns
Y 0~ 400(Ve=6.0V)

External Capactior Cx No Limitation =

External Resistor Rx §?§:§¥g§§g¥;

* The maximum allowable values of Cx and Rx are a function of leakage of capacitor Cx,

the leakage of TCT4HC4538A, and leakage due to board layout and surface resistance.
Susceptibility to externally induced noise signals may occur for Rx>1MQ.

HC-785



TC74HCA4538AP/AF/AFN

DC ELECTRICAL CHARACTERISTICS

. Ta=25C Ta=-40 ~85°C
PARAMETER |SYMBOL| TEST CONDITION Ve [ MIN, [ TYP. [MAX.| MIN. [MAX. UNIT,
. 2.0 1.5 - - 1.5 -
High-Level . : :
Vin 45| 3.15 - - 3.15 - \Y
Input Voltage 60| 42 _ _ 49 _
2.0 - - 0.5 - 0.5
Low—Level . : :
Vi 4.5 - - 1.35 - .35 | V
Input Voltage 6.0 _ _ L8 _ L8
2.0 1.9 2.0 - 1.9 -
High-Level Viw = Iy =—20uA| 4.5 | 4.4 4.5 - 4.4 -
Output Voltage | Vou | " v 6.0 | 59 | 6.0 - 5.9 - \
QQ) HOTYIL a1 =-4 mA| 4.5 | 4.18 | 431 | - .13 | -
IoH =-5.2mA{ 6.0 | 5.68 | 5.80 - 5. 63 -
v 2.0 - 0.0 0.1 - 0.1
Low-Level Ve = Ioo =20 A | 4.5 - 0.0 0.1 - 0.1
Output Voltage | Vg, v"\ oV, 6.0 - 0.0 0.1 - 0.1 \%
QQ) HZYIL Mo =4 mA[ 45| - 0.17 | 0.26 [ - 0.33
Io. =5.2mA | 6.0 - 0.18 | 0.26 - 0.33
Input Leakage Current Lin Vix =Vee or GND 6.0 - - +0.1 - *1.0
R_C Terminal . RERTI _ _ _
‘Input Leakage Current Iix Vix =Vcc or GND 6.0 0.1 1.0 | A
Quiescent Supply Currenf Icc Vix =Vgc or GND 6.0 - - 4.0 - 40.0
Active-State * Iec Vix =Vcc or GND i g - 42 323 - 562 rlﬁﬁ
=0 5V . . N .
Supply Current Rx,/Cx ext=0.5Vcc 60| - 3 0.6 _ 08 |mA
+: per circuit
TIMING REQUIREMENTS(Input t,.=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve VD LIVIT TLIMIT UNIT
Minimum Pulse Width | ty,, 2.0 - s 9
(AB) N 4.5 - 15 19
! WEH) 6.0 - 13 16
.. . 2.0 - 75 95
Mlmmum( %a)ar Width twis 45 _ 15 19
6.0 - 13 16 ns
Minimum Clear Removal 2.0 _ 15 15
Ti trem 4.5 - 5 5
ime 6.0 - 5 5
Rx-1KQ 2.0 3% - -
Cx=100pF 6' 0 72 _ —
Minimum Retrigger Time| trr * — —
Rx=1KQ 2 g .9 - - .
Cx=0.01pF 6o o _ _ K
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AC ELECTRICAL CHARACTERISTICS(C_ =15pF,Vcc=5V,Ta=25C)

TC74HCA538AP/AF/AFN

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time t:ﬁ: - 6 12
Propagation Delay Time | t, —

(A,B-Q,Q) tpiiL % . ns
Propagation Delay Time | tyy _
(CD-Q.Q) ol 21 3
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t.=t;=6ns)
Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve | MIN. [ TYP. [MAX.| MIN. [ MAX. UNIT
t 2.0 - 30 5 - 95
Output Transition Time tTl‘H 4.5 - 8 15 - 19
THL 6.0 | - 7 13 - 16
; ; - 20 250 - 315
Propagatloi Delg Time tpu | i g _ l30 50 _ 63 ns
(A.B-Q.Q) PHL 6.0 | - 25 48 | - 54
Propagation Delay Time | t 2.0 B 100 195 B 245
—_— = v 4.5 - 25 39 - 49
(CD-Q.Q) boHL 6.0 | - 20 33 | - 42
Cx=0 2.0 - 540 1200 - 1500
Rx=5KQ(Vcc =2V) | 4.5 - 180 250 - 320 ns
Rx=1KQ(Voc =4.5V,6V) | 6.0 - 150 200 - 260
= 2.0 70 83 96 70 96
Output Pulse Width | twour gx Riyes ’g‘zF 45| 69 | 7 | 8 | 6 | 8 | us
x= 6.0 69 71 85 69 85
Cx=0.1y F 2.0 | 0.67 0.75 0.83 | 0.67 0.83
RO 45 067 | 0.73 | 0.77 | 0.67 | 0.77 | ms
*= 6.0 | 0.67 | 0.73 | 0.77 | 0.67 | 0.77
QOutput Pulse Width Error
Between Circuits Atwo] - *1 - - - %
(In same Package)
Input Capacitance [N = 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 70 - - - p

Note(1) Cpp is defined as the value of the internal equivalent capacitance
operating current consumption without load.

Average operating current can be obtained by the equation:

!CC m,=C PD* VCC . le +ICC' . Duty/100+Icc /2(per Circuit)

(I : Active Supply Current)

(Duty:%)

HC-787
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TC74HCA4538AP/AF/AFN

OUTPUT PULSE WIDTH CONSTANT,K-SUPPLY VOLTAGE(TYP.)

OUTPUT PULSE WIDTH CONSTANT K

(EXTERNAL RESISTOR(Rx)=10kQ:twOUT=K+Cx=Rx)

09
08 \ Cx=001pF ]
Cx=0.1pF —
I~ —
0.7 1 T
Cx=1.0uF
3 4 5 6

SUPPLY VOLTAGE Ve (V)

twOUT-Cx CHARACTERISTICS(TYP.)

trr—Vcc CHARACTERISTICS(TYP.)

OUTPUT PULSE WINDTH twOUT(uS)

3
10

Vec=4.5V
Cy =50pF

V| / A
. v /[ meia /
1w 74
o HH
Rx=1kQ +HH
V)
7
1
il
;
10° 10° 10°

EXTERNAL CAPACITOR Cx(pF)

MINIMUM RETRIGGER TIME t;(u$)

0.1

Ta=25C
N
N
N
Cx=0.01yF ——
\\ X u
T —
N
Cx=1000pF
~
\\
NG Cx=100pF
———
T~
2 3 4 5 6
SUPPLY VOLTAGE Vee (V)
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TC74HC4543AP/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 c™MO0s 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.

16

1

P(DIP16—P—300A)

=

1

F(SOP16—P—300)

PIN ASSIGNMENT

All inputs are equipped with protection circuits LD 1 0 []16 Vee
against static discharge or transient excess voltage. c2( (115 f
3 14

FEATURES: g . E 114 9
o High Speed +++++++ssessseeserasssnene ¢ =6ns(Typ. )at Ve =5V (J13 e
* Low Power Dissipation ===+ Ioc=4 1t A(Max.)at Ta=25C A 5[ 112 d
* High Noise Immunity «++«+=+=+se=2 Vyin =V ni, =28% Vo (Min.) PH 6 111 ¢
¢ Qutput Drive Capability ===+s++ee* 10 LSTTL Loads Bl 7( 110 b
¢ Symmetrical Qutput Impedance *** | Ion|=IoL=4mA (Min.) GND 8 19 a
* Balanced Propagation Delays ***+* toLH = tpHL

e Wide Operating Voltage Range ** Vcc (opr)=2V~6V (TOP VIEW)

¢ Pin and Function Compatible with 4543B

IEC LOGIC SYMBOL

BCD/TSEG

o deg (m at0 a
PRE-EE PY b1o |10 p
8 Bl o2 et0 |1 ¢
c Yo a0 |-12) 4
o Y tos et0 |-113)
pr 8L Tt o |80
B slen gto |—(14) ¢
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TC74HCA4543AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT R o
Supply Voltage Range Ve —0.5~17 \% *500mW in the range of Ta=
0 ~ —40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vec 0.5 v to 85°C a derating factor of
DC Output Voltage Vour =0.5 ~Vc+0.5 v ~10mW/°C_shall be applied
Input Diode Current I +20 mA until 300mW.
Output Diode Current Ik +20 mA
DC QOutput Current Tour +25 mA
DC V/Ground Current I +50 mA
Power Dissipation P, 500(DIP)+/180(MFP) mW
Storage Temperature Tstg —65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Voo 2~6 v
Input Voltage Vin 0~ Vg \4
Output Voltage Vour 0~ Ve v
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V)
Input Rise and Fall Time | ty, tf 0~ 500(Vc=4.5V) ns
0 ~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=-40 ~85°C
PARAMETER |SYMBOL| TEST CONDITION Ve T™ VP TMAX T MIN. [MAX UNIT
. 2.0 | 1 - - 1.5 -
High—Level . . .
Vi 4.5 3. - - 3.15 - |V
Input Voltage 60| 4 _ _ 42 _
2.0 - - 0.5 - 0.5
Low—Level . .
ViL 4.5 - - 1.35 - .35 | V
Input Voltage 6.0 _ _ L8 _ L8
2.0 L. 2.0 - 1.9 -
High"LeVel VlN = I(}l =-20ﬂ A 4.5 4, 4.5 - 4.4 -
Output Voltage Vou VigorV, 6.0 3, 6.0 - 5.9 - v
WL Ny =—4¢ mA| 45| 4. 431 | - 413 -
Ioy ==5.2mA| 6.0 | 5. 5.80 - 5. 63 -
2.0 - 0.0 0.1 - 0.1
Low—Level VoL Vin= To. =20 wA ég - 83 g } _ g i v
Output Voltage VoV o =f mA 45 = [ 0.07 ] 0.26 | = | 0.33
IoL =5.2mA | 6.0 - 0.18 | 0.26 - 0.33
Input Leakage Current | I\ Vix =Vgc or GND 6.0 - - +0.1 - *+1.0 A
Quiescent Supply Current | Toc Vin =V or GND [ 6.0 | = - 4.0 = 0.0 |
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TIMING REQUIREMENTS(Input t. =t; =6ns)

TC74HCA4543AP/AF

—o5° ——40 - 85°
PARAMETER |SYMBOL TEST CONDITION Voc Ta=25C Ta="40"85C |oxir
. R TYP. LIMIT LIMIT
. . 2.0 - 75 95
Minimum Pulse Width - 45 _ 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 CHARACTERISTICS(C_ =15pF,Vcc=5V,Ta=25C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tTLH - 4 8
tTHL
Propagation Delay Time | tp i _
(BCD-O0UT) ol 32 53
Propagation Delay Time | tpiy _
(BI-0UT) tpHL 18 30 ns
Propagation Delay Time | tpLH - 13 29
(PH-OUT) tpHL
Propagation Delay Time | tyy _ 2% 46
(LD-0UT) tpHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25°C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Voo TMIN. T TYP. [MAX. | MIN. [MAX. UNIT
t 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16
Propagation Delay Time | tp z.0 B 160 300 B 375
(BCD-OUT) o 4.5 - 40 60 - 75
ol 6.0 - 30 51 - 64
Propagation Delay Time | tp y ig : gg lgg : 232 ns
(BI-OUT) boL 6.0 | - 17 0 | - 37
Propagation Delay Time | tyy ig B ??[ lgg - lgg
(PH-OUT) botL 6.0 | - 14 22 | - 28
Propagation Delay Time | ty 4 2.0 : 130 265 : 335
(LD-OUT) ¢ 4.5 35 53 66
pHL 6.0 - 16 45 - 56
Input Capacitance Cny - 5 10 - 10 F
Power Dissipation Capacitance | Cpp - 115 = - - P

Note(l) 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:

ICC(pt):CPD . Vm' f,x +X(r
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TC74HCT7007AP/AF

HEX BUFFER

The TC74HCT7007A is a high speed CMOS BUFFER
fabricated with silicon gate CZ2MOS technology. '
It achieves the high speed operation similar to equivalent

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:
o High Speed +++ssesrsssenssesecarcanens tpg =11ns(Typ.)at Vec=5V
* Low Power Dissipation ====s+=== Ic=11 A(Max.)at Ta=25C
* Compatible with TTL outputs-+* V=2V (Min.)
VIL =0.8V(Max.)
* Wide Interfacing ability-«---+:- LSTTL,NMOS,CMOS
¢ Qutput Drive Capability «++++=+>- 10 LSTTL Loads
* Symmetrical Output Impedance ** | Iy | =Ip. =4mA (Min.)
* Balanced Propagation Delays *++*- toLk = toHL

¢ Pin and Function Compatible with 74LS07

LSTTL while maintaining the CMOS low power dissipation.

1

P(DIP14-P-300)

14% %
1

F(SOP14-P-300)

PIN ASSIGNMENT

vy SE;312
2Aa 3( )12
2y 4[3 {zjn
3A 5[-_——3 10
oo 70~ Yoo

(TOP VIEW)

Vee
6A
6Y
5A
5Y
4A
ay

IEC LOGIC SYMBOL

TRUTH TABLE

1a—i 1 Y
2a L3 2v
3a~{8L ] N (6) 5y
4A._‘9.L ;..(ﬂ.qy
AL (0. 5y
oA~ 6v

I|ir|>
T|r|<

HC-794




ABSOLUTE MAXIMUM RATINGS

TC7

4HCT7007AP/AF

PARAMETER SYMBOL. VALUE UNIT
Supply Voltage Range Vee —0.5~7 \Y *x500mW- in the range of Ta=
08 — —40°C~ 65°C. From Ta=65C
DC Input Voltage Vix 0.5 ~Vec +0.5 v to 85°C a derating factor of
DC Output Voltage Vour —0.5 ~Vc+0.5 v —10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Lo +20 mA
DC Output Current Lot +25 mA
DC V¢/Ground Current I +50 mA
Power Dissipation B, 500(DIP)*/180(MFP) mW
Storage Temperature Tstg —65 ~150 °C
Lead Temperature 10sec T, 300 c
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 4.5~5.5 v
Input Voltage Vix 0~Vce \Y
Output Voltage Vour 0~Vce \%
Operating Temperature | Topr —40~85 C
Input Rise and Fall Time | tr,tf 0~500 ns
DC ELECTRICAL CHARACTERISTICS
PARAMETER [SYMBOL|  TEST CONDITION |y Ta=25% Ta=—A0~85%Cy N1
CC I MIN. | TYP. [MAX.| MIN. [MAX.
High-Level , 4.5 _ _ B
Input Voltage Vi 5.15 2.0 2.0 v
Low—Level 4.5 _ _ _
Input Voltage Vi 5.15 0.8 0.8 v
High-Level v Vi = Ton=—20uA|4.5| 4.4 4,5 - 4.4 - v
Output Voltage o Vi orViu Tiy=-4 yAJ4as|{ 418|431 | - [413] -
Low-Level v Vi = Io.=20 uA|d4.5 - 0.0 0.1 - 0.1 v
’ oL Vi orV, = _ T
Output Voltage morvy |loo=4 pA|45 0,17 | 0.26 0. 33
Input Leakage Current | Ijx Vit =Vy, or GND 5.5 - - *0.1 - |10 A
Quicscent Suppl Iec Vii=Vy. or GND 55| - | - | L0 | - |10.0*
uiescent Supply
PER INPUT:V|x =0,5Vor2, 4V _ _ —
Current Aloc |OTHER INPUT: Voc orGND| 5+ 2.0 2.9 |mA
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TC74HCT7007AP/AF -

AC ELECTRICAL CHARACTERISTICS(C =16pF,Vc=5V,Ta=26°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
QOutput Transition Time bru - 6 12
tri, ns
Propagation Delay Time :";ﬁ' - 11 17
pri.

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

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve | MIN. [ TYP. [MAX. | MIN. [MAX., UNIT

s . t TLH 4. 5 - 8 15 - 19
Output Transition Time frn 55 _ 7 14 _ 18
ns
. . tpu | 4.5 - 14 23 - 28
Propagation Delay Time toe 5.5 _ 12 21 _ 9%
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 22 - - - P

Note(l) 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:
Iec (m=C pp ¢ Voo fix I ¢ /6(per Gate)
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TC74HC7240AP/AF
TC74HC7241AP/AF
TC74HC7244AP/AF

OCTAL BUS BUFFER (WITH SCHMI T TRIGGER INPUTS)
TC74HC7240AP/A VERTED, 3—STATE OUTPUTS
TC74HC7241AP/AF NON INVERTED 3—-STATE OUTPUTS
TC74HC7244AP/AF NON-INVERTED, 3—STATE QUTPUTS
The TC74HC7240A/7241A/7244A are high speed CMOS
OCTAL BUS BUFFERs with silicon gate C2 MOS
technology.
They achieve the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low power 20
dissipation. 1
The TC74HC7240A/7241A/7244A have same pin configuration P(DIP20—-P-300A)
and function as the TC74HC240A/241A/244A. And they
have hystereis characteristics on each input, so
TCT74HCT7240A/7241A/7244A can be used as a line receiver, etc. 20
The TC74HCT7240A is an inverting 3—state buffer having
two active low output enables. The TC74HC7241A and 1
HC7244A are non-inverting 3-state buffers that differ only in F(SOP20—-P-300)
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.

TRUTH TABLE

FEATURES: _ INPliTS OUTPE'I;E
o High Speed w+-+eevevserersences tpa=15ns(typ.) at Voc=5V G G An | Yo |VYa
¢ Low Power Dissipation Icc=4 # A(Max.) at Ta=25°C L H L L H
* High Noise Immunity «esseereeeee VH=1.1V (typ.)at Voc=5V L H H H L
¢ Output Drive Capability e-ceceeeee 15 LSTTL Loads H L X Z z
* Symmetrical Output Impedance - |1 oy| =I o =6mA(Min.) N
i Poegit B Ty
* Wide Operating Voltage Range -+ Voc(opr)=2V~6V X : Don't Care y
* Pin and Function Compatible with 741.5240/241/244 Z ' High Impedance
PIN ASSIGNMENT(TOP VIEW)
TC74HC7240A TC74HCT7241A TC74HCT7244A
16 1 [ 120 vee 1G 1 [@-\/—j 20 Ve 1G 1 lj [120 Ve
1a1 2 (3% \-@319 2G 11 2 E-{ﬁ-\ <cH119 26 1a1 2 -\-@o-]lg 2G
2v4 3] []18 1v1 2v4 3 [ \_ []18 1v1 2va 3 [ \ []18 1¥1
1A2 4 E.&: \.:g}:]n 2A4 1A2 4 E% []17 2A4 1A2 4 E—%-\ %—jl? 2A4
2v3 5[] []16 172 2v3 5 [ 716 1v2 2v3 5 ] []16 172
1A3 6 C&%%]ls 2A3 13 6 E‘{%Q“%‘]ls 243 1A3 6 E-&%—%—jw 243
2v2 7 [] 14 173 av2 7 X 14 1v3 2v2 7 [ \ 114 1v3
180 8 (IS XI13 202 1aa 8 O3 %—:]13 202 1A4 8 [}-[5-—\ [2H713 22
2¥1 9] 712 174 2v1 9 [ (112 1v4 2v1 9 [ 712 1v4
GND 10[] \:@-Dn 2a1 eNp 10 []11 2a1 Gno 10(] \—\%—Dn 2A1
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TC74HC7240AP/AF
TC74HC7241AP/AF

TC74HC7244AP/AF

IEC LOGIC SYMBOL

TC74HC7240A

,5‘_"_-[5'7;—_1]

2 ) 5.
1A1 oD pP——1Y1
1A2 3,5)-— (0 17,
a3 8 040 174
1A4 8 1Y4
78 Bafen =

D) 9 %
ar L op  vpb—3l N
2a2 (7). 5y,
2a3 80 3 v3
™ an (3) V4

TC74HC7241A

YT e

@ )
1A1 > Vv
a2 W = M :v
1a3 8L 0 1va
e o 13
26 8 _fey o

o) ©)
a1 01 =5 v}
242 ) ovo
2a3 8] 15 5v3

n 3)
284 T 2va

TC74HC7244A

1G ) EN o

TN I S gy~ -7 W L RV
14242 004y,
1a3 {8 |00 43
10 &L 12 yyq
5 EN o

241 2;} =b v L—% 2v1
2A2 0 ——‘L 2Y2
243 3 ——{5). oy3
2A4 B) ov4
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TC74HC7240AP/AF

TC74HC7241AP/AF
TC74HC7244AP/AF
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Vee —~0.5~7 \"% *500mW in the range of Ta=
DC Input Voltage Vix -0.5 ~Vc+0.5 A% ;13;0(; :?laecfif::f;::fs;(t‘:
DC Output Voltage Vour —0.5 ~Vc+0.5 A% —-10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.

Output Diode Current Tk +20 mA

DC Output Current Ioor +35 mA

DC V/Ground Current Iec +75 mA

Power Dissipation Py 500(DIP)=/180(SOIC) mW

Storage Temperature Tstg -65 ~150 C

Lead Temperature 10sec T, 300 °C
RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Voo 2~6 \'

Input Voltage Vix 0~ Ve v

Output Voltage Vour 0~ Ve \'%

Operating Temperature Topr —40 ~ 85 C

DC ELECTRICAL CHARACTERISTICS

Ta=25C Ta=—40 ~85°C
PARAMETER |SYMBOL| TEST CONDITION gty o b TMAR T MIN. [MAX ONIT
Positive 20| 1.0 | L.25| L5 | Lo | L5
Threshold Vp 45| 2.3 | 2.7 | 315| 23 | 815| V
Voltage 6.0 3.0 3.5 4.2 3.0 4.2
Negative 2.0 0.3 0.65 | 0.9 0.3 0.9
Threshold Vx 45| 1.13| 1.6 2.0 .13 | 2.0 v
Voltage 6.0 L5 2.3 2.6 1.5 2.6
. 20 0.3 | 06 | 1.0 | 0.3 | Lo
{,{fo:;m \ 45| 06 | L1 | 1.4 | 0.6 | 1.4 |V
6.0 08 | 1.2 | 1.7 | 08 | L7
20] L9 | 2.0 = 1.9 =
High-Level v Vi = Iy ==20uA| 4.5 | 4.4 | 4.5 - 4.4 - v
Output Voltage oH |y orV 60| 59 | 6.0 - | 59 -
utpd g HOTVIL T =6 mA| 4.5 | 4.18 | 4.31 | - 413 | -
Ioy =—7.8mA| 6.0 | 568 | 580 | - 563 | -
2.0 | - 0.0 | 0.1 - 0.1
Low-Level Vo Vix= lo. =20 wA g g - g 8 g i _ g } v
Output Voltage VotV T =g mA 45| = [ 07| 0.8 — | 033
Io, =7.8mA | 6.0 | - 0.18 ] 0.2 | - 0.33
3-State Output Vix =Vjy or Vi _ _ _
Off-State Current | ‘% | Vgq=Vec or GND | >0 +0.5 o
Tnput Leakage Current | I Vix. =Voc or GND | 6.0 | = = £0.1] - N
Quiescent Supply Current Ic Vix =V or GND 6.0 - — 4.0 - 40.0
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TC74HC7240AP/AF
TC74HC7241AP/AF
TC74HC7244AP/AF

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

TEST Ta=25°C Ta=—40 ~85°C |;1n
PARAMETER | SYMBOL| ooNDITION [CL T Voo | MIN. [ TYP. [MAX. | MIN. [MAX. |V T

¢ 2.0 - 25 60 - 75
Output Transition Time tTLH 50 | 4.5 - 7 12 - 15
T 6.0 - 6 10 - 13
2.0 - 50 125 - 155
tDLH 50 4.5 - 15 25 - 31
Propagation Delay Time g ?) : (153 lgé : 232
tD”L 150 4.5 - 20 33 - 41

6.0 - 17 28 - 35 ns
2.0 - 68 150 - 190
1~ 50 | 4.5 - 21 30 - 38
Output Enable time R .=1kQ gg — ég 1(232 - 2%
t oz 150 | 4.5 - 26 37 - 46
6.0 - 20 31 - 39
¢ 2.0 - 48 150 - 190
Output Disable time tplz RL=1kQ 50 | 4.5 - 21 30 - 38
pHZ 6.0 - 19 26 - 32
Input Capacitance Cin - 5 10 - 10

Output Capacitance Cour - 10 - - - F

D omer Discnaion Canac TCT{HCT240A = 33 - 1= S

ower Dissipation Capacitance | Crp(1) TCTAECToA1 AT To0iA — 34 — — —

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:
ITecew=Crpp ¢ Voo o fiv +lr /8(per bit)
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TC74HC7292P
TC74HC7294P

TC74HC7292P  PROGRAMMABLE DIVIDER/TIMER
TC74HC7294P  PROGRAMMABLE DIVIDER/TIMER

The TC74HC7292 and TC74HC7294 are high speed CMOS PROGRAMMABLE DIVIDER/TIMER
fabricated with silicon CZMOS 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 23!, 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. (TP1l, 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:

. OMH 7292
« High Speed ....... Ceeeeans [ . fMAX:ZOMH: {7234} (Typ.) at Vgc=5V
* Low Power Dissipation .eeceecececes . Icc=4uA(Max.) at Ta=25°C

+ High Noise Immunity ........eocee... VNIE=VNTL=28% Vg (Min.)
* Output Drive Capability .....ececeees 10 LSTTL Loads

+ Summetrical Output Impedance ....... |Igg|=Igr=4mA(Min.)

« Balanced Propagation Delays ........ tpLH%tpHL

* Wide Operating Voltage Range........ Vgcc(opr.)=2V ™6V

e Pin and Function Compatible with 74LS292/294

PIN ASSIGNMENT

TC74HC7292
TC74HC7294
B 1] hle Voe B 1] J16 Voo
B oz] Ji5 ¢ A 2] Jis c
TPl 3 [ J1e D P 3 [ J1¢ D
oK1 ¢ ] Jiz T3 okl 4 [] J13 wo 16
cKkz 5 | 1z wc oKz 5[] Jiz wNc 1
P2 6 ] 11 IR No 6] ]11 CLR
a 7 Jro a a7 jlo NG
anp 8 [] IE anp 8 ] Jo  no DIP16(3D16A-P)
(TOP VIEW) (TOP VIEW)
NG : NO CONNECTION
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TC74HC7292P

TC74HC7294P

TRUTH TABLE

CLEAR CLOCK1 | CLOGCK2 Q OUTPUT MODE

L X X Cleared to L

H “r L UP Count

H L f

H H X NO Change

H X H
TC74HC7292
PROGRAMMING FREQUENCY DIVISION

INPUTS Q TP1 TP2 TP2
E D C B A| BINARY DECIMAL| BINARY DECIMAL | BINARY DEGIMAL| BINARY DECIMAL
L L L L L| Inhibit Iphibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit
L L L L H| Iohibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit
L'L L H L| 22 a| =29 512 | 217 131,072 | 224 16,777,216
L L L H H| =23 8 29 512 | 217 131,072 | 224 16,777,216
L L HL L| =24 16| 29 512 217 131,072 | 22¢ 16,777,216
L L HL H| 25 32 29 512 | 217 131,072 | 22%¢ 16,777,216
L L HH L| 26 64| 29 512 | 217 131,072 | 2%¢ 16,777,216
L L HH H| 27 128 29 512 | 217 131,072 | 2%4%¢ 16,777,216
L HL L L| 28 256 | =29 512 | 217 131,072 | 2% 4
L HL L H| 2° 512 29 512 | 217 131,072 | 2% 4
L HL HL| 210 1,024 | =9 s12 | 217 131,072 | 24 16
L H L H | =11 2,048 29 512 | 217 131,072 | =24 16
L HH L L| =212 4,096 29 512 217 131,072 | 26 64
L H H. L H| =213 8,192 | 29 512 =217 131,072 | 26 64
L HHHL| 214 16,384 | 29 512 |Disabled Low 28 256
L HH H H| =215 32,768 29 512 |Disatled Low 28 256
H L L L L| 216 65,536 | 29 512 =23 8| =210 1,024
H L L L H| 217 131,072 | 29 512 | =23 8| =210 1,024
HL L H L| 218 262,144 | 29 512 25 32| 212 4,096
HL L H H| 219 524,288 | 29 s12| =25 3z| =212 4,096
H L HL L| 220 1,048,576 | 29 512 | =27 128 | =214 16,384
HL HL H| 2231 2,097,152 29 512 27 128 214 16,384
H L HHL| 222 4,194,304 |Disabled Low 29 512 =216 65,536
H L H HH| 223 8,388,608 [Disablad Low 29 512 | =216 65,536
HHL L L| 2°¢ 16,777,216} 23 8| =211 2,048 | 218 262,144
HH L L H| 225 33,554,432 | 23 8| =211 2,048 | 218 262,144
H H L H L| 22 67,108,864 | 25 32| 213 8,192 220 1,048,576
H H L H H| 2837 134,217,728 | 25 32| =213 8,192 | 2%0 1,048,576
HHHLL| 2% 268,435,456 | 27 128 | 215 32,768 | 272 4,194,304
H H H L H| 2% 536,870,912 | 27 128| =215 32,768 | 222 4,194,304
H HHH L| 2% 1073,741,824 | 29 512 | 217 131,072 | 224 16,777,216
H H H H H| =25 2147,483,648 | 29 s12] =217 131,072’ 224 16,777,216
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TC74HC7292P

TC74HC7294P
TRUTH TABLE
TC74HC7294
PROGRAMMING FREQUENCY DIVISION
INPUTS Q TP

D ¢ B & BINARY DECIMAL BINARY DECIMAL

L L L L Inhibit Inhibit Inhibit Inhibit

L L L H Inhibit Inhibit Inhibit Inhibit

L L H L 22 4 29 512

L L H H 23 8 29 512

L H L L 24 16 29 512

L H L H 25 32 29 512

L H H L 26 64 29 512

L H H H 27 128 Disabled Low

H L L L 28 256 22 4

H L L H 29 512 23 8

H L H L 210 1,024 24 16

H L H H 211 2,048 25 32

H H L L 212 4,096 26 64

H H L H 213 8,192 27 128

H H H L 214 16,384 28 256

H H H H 215 32,768 29 512

INPUT and OUTPUT

ABSOLUTE MAXIMUM RATINGS EQUIVALENT CIRCUIT

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7
DC Input Voltage VIN -0.5%Vcct0.5 Vee Vee 7
DC Output Voltage Vout 0.5 Vget0.5 \ *
Input Diode Current Ik 120 mA !
Output Diode Current Iok +20 mA meor | louTPUT
DC Output Current Tour +25 mA
DC Vge/Ground Current Icc +50 mA GND. GND -
Power Dissipation Pp 500% mW
Storage Temperature Tstg -65 150 °C
Lead Temperature 10sec | TL 300 °C

* 500mW in the range of Ta=-40°C~ 65°C and from Ta=65°C

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

until 300mW.
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TC74HC7292P
TC74HC7294P

LOGIC DIAGRAM
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LOGIC DIAGRAM
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TC74HC7292P
TC74HC7294P

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2~ 6
Input Voltage VIN 0 v Vce \Y
Output Voltage Vout 0~ Vee
Operating Temperature Topr -40 v 85 °C
01000 (Vee=2.0V)
Input Rise and Fall Time | tr,tf |0~ 500(Vge=4.5V)| ns
0~ 400(Vee=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=~ °
PARAMETER SYMBOL TEST CONDITION az2> a=-40M857C| yrt
Vce| MIN. | TYP.| MAX.| MIN.| MAX.
AR RRERE
Input Voltage VIH 6.0l 4.2 i - 4.2 R
Low-Level 20 - | - Joss| - [os
Input Voltage VIL 2'3 - - i'gs - 1'35
2.0 1.9 2.0 1.9
1,,=-20uA 4.5] 4.4 4.5 - 4.4 -
;o OH
High-Level Vo | VINVIH 6.0{5.9 [ 6.0 - |59) - | |
Output Voltage ' or vy | Ion=-4mA 4.5|4.18| 4.31| - | 4.13] -
Iog=-5-2mA 6.0| 5.68| 5.80| - | 5.63] -
! 2.0 - 0.0 0.1 - 0.1
Iop=20uA 4,50 - (0.0 ]0.1| - | o0.1
Low-Level Vin=Vin oL 6.0l - 0.0 lo1 _ 0.1
V . . . .
Output Voltage | ° | or vy | Ig=4ma 4.5] - |o0.17] 0.26] - | 0.33
Iop=5.2mA 6.0 - |o0.18 0.26] - | 0.33
Input Leakage - _ - -
Current IN Vin=Vcc or GND 6.0 0.1 £1.0
uA
Quiescent
I Vin=V, 6.0 - - 4.0 - 40.0
Supply Current cc Ve or CND
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TC74HC7292P

TC74HC7294P
AC ELECTRICAL CHARACTERISTICS (ty=tg=6ns, Cp=50pF)
Ta=25°C Ta=~40185°C _
PARAMETER SYMBOL| TEST CONDITION vee | mIn TYP MAX MIN.| MAX UNIT
Output Transition Time | FTLH j’g - 32 iz - ig
(Q THL 6.0| - 7|1 13| - |16
Output Transition Time | tTLH Z'g : 1§§ zgi : 322
(TP) ETHL 6.0 - | 28| 43| - | 54
Propagation Delay Time | tpLH B="H" 2.0 - 264 | 500 - |625
(CLOCK - Q) | AeCeDepatiL" 4.5 - 66 | 100 | - |125
= sot = T35 Tass = Tsr0 | ™
Propagation Delay Time | tpLH B="H" 0 - 3 33 -
(CLOCK - Q) Kk =C=D="L" 451 - 59 91 - |114
tpHL | A=C=D= 6.0 - 50 | 77| - | 97
3 2.0 -~ 224 425 - 530
Propagation Delay Ti:e tpHL 4.5 _ 56 85 _ 106
(CLEAR - Q) 6.0 - | 48| 72| - | 9
Propagation Delay Time — z'g - zgi 332 - 422
A p . - -
CLEAR - *%
( @ 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 Frequency fMax 4.5 32 55 - 30 -
6.0 44 65 - 35 -
Minimum Pulse Width tw(H) 2‘0 - 32 128 - 125
.5 - - 5
(CLOCK) tw(L) 6.0| - 8 | 17| - |21
e . . 2.0 - 60 150 - 190
Minimum Pulse Width tw(L) 4.5 _ 15 30 _ 38 ns
(CLEAR) * 6.0 - | 13| 26 | - | 32
Minimum Pulse Width . 2.00 - | 72 1175 | - 222
(CLEAR) il B 60l - | 35| 30| - |5
Minimum Removal Time ¢ Z'g - - ; - :
(CLEAR) i 6.0 - | - s| - | s
Input Capacitance CIN' - 5 10 - 10
Power Dissipation 74HC7292 - 22 - - - pF
Capacitance CPD(l) 74HC7294 - 23 - - -
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TC74HC7292P
TC74HC7294P

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

he der.
reunder ICC (OPI'-)=CPD . VCC . fIN + ICC

(2): * ; for TC74HC7292
*%; for TC74HC7294

SWITCHING CHARACTERISTICS TEST WAVEFORM

6ns éns
. 50% Voo
CLOCK / 50% 50%
t N10%
: v {F— GND
- v | *pHL
D
pLH - § v
50% 50% \
Q,TP P 10% 10% 9 VOL
YpLy brHL
6ns 6éns
- t v
CLEAR - 90% cc
\ |sos |/
N1os Y
GND
‘W
Voo
50%
CLOCK \ y / aND
"rem__l
A /""" Vou
50% /
/e == VoL
1;nHL
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TC74HC7292P

TC74HC7294P
Icc(Opr.) TEST CIRCUIT
TC74HC7292 TC74HC7294
% A
s Voo E g Jcc
CLR Qf— CIR
f1y O—ck1 £y O——cK1 o
— 1ok TP — — cK2
1 P2 |— ]
}—4 C —C TP |—
— D TP3 — +—{ D
1% anp aND
7 s
* Input transition time is the same as that in case of switching
characteristics test.
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DIP 14PIN OUTLINE DRAWING (DIP14—P-300) Unit in mm
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Note) Package width and length do not include mold protrusion.

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

+
7.62
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Note) Package width and length do not include mold protrusion.

HC-813



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

Unit in mm

¢t
20 1" !
imimiaVelelelmT oo Bl — ©
~
o o~
+] [©
<| |~ -
: ~
*r
[ 10 2
S

24.6+0.2

SIMIN[ 3.5+ 0,

o
.87TYP . . .
o.87ve) : S0.750,

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

DIP 24PIN OUTLINE DRAWING (DiP24-P-300)

Unit in mm

24 13
O MO0

0~19

6.4+0.2
6

ITJI.._II_IL_JL_JI_J[_JL_JI_JLJL_JU

12
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0.95+0.1

Note) Package width and length do not include mold protrusion.
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SOP 14PIN (200mil BODY) OUTLINE DRAWING (SOP14-P-300)

Unit in mm

10.3+0.2

l 5.30.2 I
7.80.3
[1.62
(300mil)

1.34TYP

“_0.43;:0.I

1.27

1.54£0.2

0.15%00s

0.8+0.2

r
g

+0.1
0.1 -00s

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

SOP 16PIN (200mil BODY) OUTLINE DRAWING (SOP16—P-300)

Unit in mm

10.3+0.2

(300mit)

| 5.3+0.2
7.840.3

l
.5+0.2

0152048

0.8+0.2

{
0.1 2301

Note) Package width and length do not include mold protrusion.
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SOP 20PIN (200mil BODY) OUTLINE DRAWING (SOP20-P-300) Unit in mm
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Note) Package width and length do not include mold protrusion.
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SOP 14PIN (150mil BODY) OUTLINE DRAWING (SOL14-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) Unit in mm
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Note) Package width and length do not include mold protrusion.
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12. CROSS REFERENCE GUIDE

TC74HC/HCT SERIES







CROSS REFERENCE GUIDE

TOSHIBA MOTOROLA I RCA sicNerics | NATIONAL =
TC4HCA MCT4HC00 SNT4HC00 CD74HC00 PCT4HCO0 MM74HC00
TCT4HCTO0A CD74HCT00 PCT4HCT00 MM74HCT00
TCHHC0R2A MCT4HC02 SNT4HCO2 CD74HC0? PCT4HCO? MM74HCO?
TCTHCT02A CDT4HCTO? PCT4HCTO?

TCHUHCBA MCT4HCO3 SNT4HCE3 CDT4HCN3 PCT4HCO3 MM74HC03
TCHHCHA MCT4HC04 SNT4HC04 CD74HCHM PCT4HCO MM74HCo4
TCHHCUMA MCT4HCUM SNT4HCUO4 CDT4HCUM PCT4HCUM MM74HCUM
TCHHCTO4A MCT4HCT04 CDT4HCTO4 PCT4HCTO4 MM74HCTO04
TCHUHCO5A MCT4HC05 SNT4HCOS

TCT4HCOTA

TCT4HCG8A MC74HC08 SNT4HCO8 CD74HCO8 PCT4HCO8 MM74HC08
TCT4HCTO8A CD74HCT08 PCT4HCTO8

TCT4HC09A SNT4HC09

TCHHCI0A MCHHCI0 SNT4HCI0 CDMHCI0 PCHHCIO0 MM74HC10
TCHHCIIA MCTHCI1 SNT4HCI1 CDMHCLL PCHHCII MM74HCLL
TCHHCHA MCT4HC14 SNT4HC14 CD74HCU PC4HC14 MM74HC14
TCHHCNA MCH4HC20 SNT4HC20 CDMHC2- PCT4HC20 MM74HC20
TC74HC21A SN74HC21 CD74HC21 PC74HC21 )

TCHHC2ZTIA MCT4HC2T SNT4HC2T CD74HC2T PCHHCT MMM4HC27
TCHHCHA MCT4HC30 SN4HC30 CDMHC PCT4HC30 MM74HC30
TC4HCRA MCT4HC3? SNT4HC3: CD74HC3? PCT4HC32 MM74HC32
TCTHCT32A CD74HCT32 PCT4HCT32

TCHHC42A MCHHCA2 SNT4HCA42 CD7T4HCA2 PCT4HCA2 MM74HC42
TCHHC51A MCT4HCs1 SNT4HC51 MM74HC51
TCHHCTIA MCTHCT3 SNT4HCT3 CDT4HCT3 PCT4HCT3 MM74HCT3
TCT4HCT4A MCT4HC74 SNT4HCT4 CD74HCT4 PCH4HCTA MM74HC4
TCHHCTTHA CD74HCT™4 PCHHCT4 MMMHCT™
TCHHCT5A MCH4HCT5 SNMHCTS CD74HCT5 PCHHCT MMT4HCT5
TCHHCT6A MCT4HCT6 SNT4HCT6 MM74HCT6
TCHHCTIA SNHCT?

TCHUHCSA MCT4HCS5 SNT4HCS CDT4HCS5 PCT4HCS MM74HCS5
TCT4HCS6A MCT4HCS6 SNT4HCS6 CDT4HCS PCT4HCS MM74HCS6
TCT4HCTS6A CD74HCTS6 PCT4HCTS6

TCT4HCI07A MCT4HC107 SNT4HCI107 CDT4HCI07 PCTHCI07 MM74HC107
TCT4HC109A MCTHC109 SNT4HCI109 CD74HC109 PCHHCI09 MM74HC109
TCHUHCIIZA MCT4HCI12 SNMHCII2 CDW4HCIIZ PCT4HCI12 MM74HC112
TCHHCI13A MCMHCI13 SNTHC113 MM7HCI13
TCHHCI2 CDMHC12 PCHHCIZ

TCHHCI23A MCT4HCIZA MM74HCI23A
TCT4HCI25A MCTM4HCI%5 SNTHC125 CDT4HC125 PCHHCI% MM74HC125
TCT4HCI126A MCT4HC126 SNT4HC1% CDT4HC126 PCT4HCI% MM74HC126
TCHHCI3A

TCHHCI132A MCT4HCI32 CDWMHCI32 PCT4HCI32 MM74HC132
TCMECI33A MCMHCI3 SNMHCI3 MM74HC133
TCHHCI3TA MCT4HC137 SNTHCI3 CDT4HCI3T PCHHCI3T MM7T4HCI37
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CROSS REFERENCE GUIDE

TOSHIBA MOTOROLA T RCA siGNETICs | NATIONAL o or
TCHHCTISTA SNTHCTI3T CDMHCTI3T PCTAHCTI3T
TCTHCIBA MCT4HCI38 SNT4HCI3 CDHHCI PCHCIS MMT4HCI
TC74HCT138A SN74HCT138 CD74HCT138 PC74HCT138 MM74HCT138
TCTHCIA MCT4HCI39 SNTAHCI CDMHCI PCUHCI3 MMT4HCI39
TCHHCTIA CDUHCTI3) PCUHCTI®)
TCUHCITA MCT4HCLT SNT4HCMT CDMHCMT | PCHHCIT MMT4HCIT
TCHHCIEA SNHHCLe8
TC4HC151A MCT74HC151 SN74HC151 CD74HC151 PC74HC151 MM74HC151
TCHHCISIA MCT4HCI53 SNT4HCIS3 CDUHCIS PCT4HCIS MMT4HCIS3
TCHHCISA MCT4HCI54 SNT4HCI54 CDMHCI54 PCHCI54 MM74HCI54
TCHHCISSA MM4HCI55
TC74HC157A MC74HC157 SN74HC157 CD74HC157 PC74HC157 MM74HCI157
TCUHCTISTA CDMHCTI5! PCT4HCTIS? MMT4HCT157
| TCHHC1S8A MCT4HC138 SNT4HCIS8 CDUHC158 PCTAHCI58 MM4HCIS8
TCHHCTI58A CDMHCTI38 PC4HCTIS8 MM74HCTI58
TCI4HCIS0A MCTSHCI®0 SNT4HCI60 CDMHCI®0 PCT4HCI®0 MMU4HCI60
TCHHCIIA MCT4HCI61 SNT4HCI6 CDUHCI6L PCT4HCI61 MMUHCIG!
TCHHCIE2A MCT4HCI62 SNTHCI2 CDMHCIE? PCTHCI6 MMMHCI62
TCTUHCIEA MCT4HCI63 SNTAHCI6 CDMHCIE3 PCHCI63 MMUHCIE3
TCHHCIGA MCT4HCI64 SNTHCI64 CDHHCIG! PCHCI4 MM4HCI64
TCHCTIGA CDMHCTI6A PCT4HCTI64 MMI4HCTI64
| TCUHCI65A MCT4HCI65 SNTAHCI6 CDMHCI6S PCTAHCI MMUHCIES
TCTHCIGA MCT4HCI66 SNTAHCI66 CDMHCI6 PCT4HCI66
TCUHCITA MCT4HCITS SNT4HCIT3 CDMHCIT PCTAHCIT3 MMUHCIT3
TCTHCIMA MCT4HCI4 SNTHCIT4 CDMHCIH PCTAHCIT4 MMMHCI74
' TCUHCTITA CDHHCTI™ PCUHCTIT
| TouHCITSA MCHHCITS SNUHCITS CDMHCITS PCMHCITS MMIHCITS
TCTHCISIA MCHHCI8! CDUHEI8! PCTAHCIS! MMUHCI8L
TCT4HCIRA MCH4HCI82 CDMHCIS? PCUHCIS2 MMMHCI2
TCT4HCINA MCT4HCI%0 SNTHCI%0 CDUHCI PCHHCI MMMHCI90
TCUHCISIA MCT4HCI9N SNTHCIS] CDTHCISN PCTAHCIS MMI4HCI91
TCT4HCIA MCTHCIS2 SNT4HCI? CDMHCI9? PCHCI MM7HC192
TCTHHCIRA MCT4HC153 SNTHC193 CDMHC193 PCT4HCI93 MMI4HCIS
TCUHCINA MCT4HCIS SNT4HCI9H CDMHCI94 PCHCI% MMUHCI%4
TCHHCISA MCH4HCI9 SNT4HCI% CDMUHCIS PCUHCI% MMMHCISS
TCUHCEI CDMHCZI PCT4HC22I
TCT4HC21A MCTHC221A MMUHC221A
TCUHCITA MCT4HC237 SNTHCHT CDMHCE3T PCTAHC2T MMMHC237
TCTHCZBA SNTAHC238 CDMHCI38 PCHCZ38 MM74HC238
TCT4HC2UA MCT4HC240 SNUHCH0 CDUHC20 PCTAHCUO MM7MHCH0
[TCUHCTZ0A | MCHHCT20 | SNMHCTH0 CDMHCT20 PCTAHCT240 MM4HCT240
| TCTHCMUIA MCT4HC21 SNUHC21 CDMHC1 PCHHC2L MMUMHC21
TCMHCTMIA | MCWHCT2#I | SNMHCT21 CDMHCT21 PCUHCT241 MM74HCT241
TCHUHCHU2A MCTHC242 SNTHCH2 CDUHC2A2 PCT4HCU2 MM7HC242
| TCUHCU3A MCT4HC243 SNTAHC23 CDMHC2A3 PCUHC23 MM74HC243
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CROSS REFERENCE GUIDE

J
TOSHIBA MOTOROLA Tl RCA sicnetics | NATIONAL R
TCT4HCIH4A MCT4HC244 SNT4HC244 CDT4HC244 PCT4HC244 MM74HC244
TCTHCT244A MCT4HCT244 SNT4HCT244 CDTHCT244 PCTHCT244 MM74HCT244
| TCT4HCH5A MCT74HC245 SN74HC245 CD74HC245 PC74HC245 MMT74HC245
| TCHHCT245A MCT4HCT243 SNTHCT245 CDMHCT245 PCT4HCT245 MM74HCT245
TCHHCI51A MCTHC251 SNT4HC251 CDHHC251 PCHHC251 MM74HC251
TCT4HCI33A MCT4HC233 SNT4HC23 CDWMHC233 PCTHC353 MM74HC253
TCHHCIHTA MCT4HC257 SNT4HC257 CDMHC257 PCT4HC257 MM74HC257
| TCH4HCT257A CDWMHCT27 PCT4HCT25T MM74HCT257
! TCT4HC238A SN74HC258 CD74HC2358 PC74HC258
TCTHCT236A CD74HCT258 PCT4HCT238
TCT4HCI9A MC74HC259 SNT4HC259 CDMHCZ39 PCT4HC29 MMT4HC259
TCT4HC6A MCT4HC266 SNT4HC266 MM74HC266
TCT4HCZI3A MCT4HC273 SNT4HC273 CDWHC2T3 PCT4HC2T3 MM74HC273
TCHHCT213A CDMHCT73 PCT4HCT273 MM74HCT273
TCTHCZI9A
TCT4HC280A MCT4HC280 SNT4HC280 CD74HC280 PCT4HC280 MM74HC280
TCTHC:3A MCT4HC283 CD74HC283 PCT4HC283 MM74HC283
TCTSHC298A MCT4HC298 SNT4HC298 MM74HC298
TCT4HC299A MCT4HC29 CD74HC299 PCT4HC299 MM74HC299
TCT4HCIBA MM74HC323
TCT4HC32A SNT4HC352
TCT4HCH3A SNT4HC353
TCTHC34A MCT4HC354 SNT4HC354 CDMHC334 PCT4HC354 MM74HC354
TCT4HCI6A MCT4HC356 SNT4HC356 CD74HC35% PCT4HC356 MM74HC356
TCT4HC365A MC74HC365 SNT4HC365 CD74HC365 PCT4HC%5 MM74HC365
TCT4HC366A MCT4HC366 SNT4HC3%6 CD74HC366 PCT4HC366 MM74HC366
TCTHCHTA MCT4HC367 SNT4HC367 CDT4HC367 PCT4HC367T MM74HC367
TCT4HC368A MCT4HC368 SNT4HC368 CDT4HC368 PCT4HC368 MM74HC368
TCHHC3BA MCT4HC373 SNT4HC3™3 CDWMHC373 PCT4HC3™3 MMT4HC373
TCT4HCT373A MCT4HCTS™3 SNT4HCT3™3 CDMHCT37 PC4HCTST3 MM74HCT373
TCT4HC3MA MCT4HC374 SNT4HC374 CDT4HC3™4 PCT4HC3T4 MM74HC374
TCHHCT3HA MCT4HCT374 SNT4HCT374 CDMHCT374 PCT4HCT374 MM74HCT374
TCTHC75A SNT4HC3TS
TCTHC3TTA SNTHC3TT CDMHC3TT PCH4HC3TT
TCT4HC386A SNT4HC36
TCT4HCI0A MC74HC3% SNT4HC3% CDT4HC3% PCTAHC3% MM74HC3%0
TCT4HC93A MCT4HC393 SNT4HC393 CD74HC393 PCT4HC3%3 MM74HC393
TCT4HC423 CDMHCAZ PCT4HC42
TCT4HC423A MM74HC423A
TCT4HC33A MCT4HC533 SNT4HCS33 CDM4HC533 PCT4HC533 MM74HC533
TCT4HCT533A MCT4HCT533 SNT4HCTS3 CD74HCT533 PCHHCT3 MM74HCT533
TCT4HCSMA MCT4HC534 SNT4HC334 CD74HC534 PCTAHC334 MM74HC534
TCHHCTSMA MC74HCT534 SNT4HCT534 CDMHCTS34 PCT4HCT534 MMMHCT334
TCTHCHH0A MCT4HC540 SNT4HC340 CD74HC540 PCT4HC540 MM74HC540
TCHHCT340A MCT4HCT540 SNT4HCT340 CDMHCT540 PCT4HCT540 MM74HCT540
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CROSS REFERENCE GUIDE

TOSHIBA MOTOROLA ] b RCA siongtics | NATIONAL o or
TCHUHCSIA MCT4HC541 T SNTAHCoAL CDMHCs1 PCT4HC41 MM74HC541
TCMHCT541A MCT4HCT541 SNT4HCT541 CDTHCT541 PCHHCT541 MM74HCT541
TCHHCS63A MCT4HC363 SNT4HC563 CDMHC63 PCT4HC63 MM74HC363
TCHMHCT363A SNT4HCT363 CD74HCT363 PCT4HCTS63 MM74HCT363
TCMHCS64A MCT4HC564 SNT4HC364 CD74HC364 PCT4HC564 MM74HC564
TCHHCT364A SN74HCT564 CDWMHCT364 PCT4HCT564 MM74HCT564
TCMHC573A MCHMHC573 SNT4HCS™3 CDMHCS™ PCT4HCST3 MM74HCST3
TCT4HCTS73A SN4HCTST3 CDMHCT5™3 PCT4HCT573 MM74HCTS73
TCHUHCS4 MCMHC574 SNT4HC574 CD4HC574 PCT4HCST4 MM74HC574
TCMHCT14 SNT4HCT574 CDT4HCT574 PCHHCTS4 MM74HCT574
TCT4HCS%A MM74HC5%
TCTHC592A MM74HC592
TCMHC593A MM74HC593
TCTHC395A MC74HC59% MM74HC595
TCT4HCS97A MCT4HC597 CDHC597 PCT4HCE0T MM74HC597
TCT4HC620A MCT4HC620 SNT4HC620
TCT4HC2A MCT4HC623 SNT4HC623
TCMHCE40A MC74HC640 SNT4HC840 CDT4HC40 PCT4HCE40 MM74HC540
TCT4HCT640A MCT4HCT640 SNT4HCT640 CD74HCT640 PCT4HCT640- MM74HCT640
TCT4HCE3A MCT4HCs43 SNT4HCS43 CDT4HC643 PCT4HCBA3 MM74HCE43
TCHCT643A MCTHCT643 SN74HCT643 CDMHCT643 PCTAHCT643 MM74HCT643
TCT4HC846A MC74HCs46 SNT4HC646 CD74HCB46 PCTAHCB46 MM74HC646
TCMHCT646A MC74HCT646 SNT4HCT646 CD74HCT646 PCT4HCT646
TCT4HCH48A MC74HC848 SNT4HC648 CDTHC648 PCT4HCB48 MM74HC648
TCT4HCT648A SNT4HCT648 CDTHCT648 PCT4HCT648
TCT4HC31A MC74HC651 SNT4HC651
TCT4HCT651A SNT4HCT631
TCMHCS52A MCT4HC652 SNT4HCS52
TCMECT652A SNT4HCTS352
TCT4HCS70A MCT4HCE70 CD74HC670 PCT4HCET0
TCT4HCE8BA MCT4HC688 SNT4HC688 CD74HC688 PCT4HCS38 MM74HC668
TCT4HCT688A CD74HCT688 PCT4HCT688 MM?74HCT688
TCT4HC%A
TCT4HCEI1A
TCT4HCE92A
TCT4HCERA
TCT4HCE%A
TCMHC97A
TCT4HCS38A
TCT4HCE%9A
TCT4HC4002A MCTHHCA002 SN74HC4002 CD74HCA002 PCHCAN2 MM74HCA02
TCHMHC4016A MCT4HCA016 CD74HC4016 PCT4HCA016 MM74HCA016
TCHHC4017A MCT4HC4017 SNT4HCA01T CDT4HCA017 PCT4HCALT MM74HC4017
TCHC4020A MCT4HC4020 SNT4HC4020 CDWHCA020 PCT4HC4020 MM74HC4020
TCT4HC4022A SNT4HC4022
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CROSS REFERENCE GUIDE

TOSHIBA MOTOROLA i RCA SIGNETICS gé\rﬂggb%ucmxz
TCTAHCH024A MCT4HCA024 SNT4HC4024 CDTHC4024 PCT4HCA024 MM74HCA024
TCT4HC4028A
TC74HC4040A | MC74HC4040 SN74HC4040 CD74HC4040 PC74HC4040 MM74HCA4040
TCHHCAM9A | MCT4HCA09 CDT4HC4049 PCT4HC4049 MM74HC4049
TCT4HCA050A MCT4HCA050 CDMHCA030 PCT4HC4050 MM74HCA030
TC74HC4051A MC74HC4051 CD74HC4051 PC74HC4051 MM74HC4051
TCT4HC4052A MCT4HC4052 CDT4HCA052 PCT4HC4052 MM74HC4052
TCT4HCA033A MCT4HCAO33 CDTHCA4053 PCT4HC4053 MM74HCA4053
TCT4HCA4060A MCT4HCA4060 SNT4HC4060 CD4HC4060 PCT4HCA060 MM74HCA4060
TCTAHCA066A NCT4HCA066 SNT4HCA4066 CDMHCA066 PCT4HCA066 MM74HC4066
TC74HC4072A
TC74HC4075A MCT74HC4075 SN74HC4075 CD74HC4075 PC74HC4075 MMT74HC4075
TC74HC4078A MC"HHC4078 SN74HC4078A MMT74HC4078
TC74HC4094A CD74HC4094 PC74HC4094
TCT4HC40102A CDT4HCA0102 PCT4HCA40102
TCT4HC40103A CDTHC40103 PCT4HC40103
TCHHCA0105A CDT4HC40105 PCT4HCA0105
TC74HC4316A MC74HC4316 CD74HCA4316 PC74HC4316 MM74HC4316
TC74HC4351A MC74HCA4351 CDT74HCA4351 PC74HC4351
TCT4HCA352A MCT4HC4352 CDT4HC4352 PCT4HCA352
TCT4HCA333A MCTAHCAZ3 CDHCA353 PCT4HCA353
TCT4HC4511A MC74HC4511 CD74HC4511 PC74HC4511 MM74HC4511
TCHHCAS4A MCT4HC4514 SNMHC4514 CDMHCA514 PCH4HC4514 MM74HC4514
TCT4HC4515A SN74HC4515 CD74HC4515 PC74HC4515
TCT4HCA518A CDMHCA518 PCT4HC4518 MM74HC4518
TCT4HCA4320A CDT4HC4520 PCT4HCH0 MM4HC4520
TCT4HC4338A MCT4HCA538 CDMHC4538 PCT4HC4538 MM74HC4538
TC74HC4543A MC74HC4543 CD74HCA4543 PCT74HC4543 MMT74HC4543
TCT4HCT7007A
TC714HC7240A
TCHHCT241A
TCT4HCT244A
TC74HC7266A MC74HC7266 SN74HC7266 CD74HC7266
TC74HCT7292A
TCTHCT94A
TC74HC7640A
TCT4HCT643A
TCHHCT645A
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REGIONAL SALES OFFICES :
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1220 Midas Way One Parkway North 25 Mall Road | 1
Sunnyvale, CA 94086 Suite 500 5th Floor i
TEL: (408) 737-9844 Deerfield, IL 60015-2547 Burlington, MA 01803 i
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‘ FAX: (214) 235-4114 TEL: (404) 368-0203 {

FAX: (404) 368-0075
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