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CMOS Logic ICs

BU74HC Series
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The BU74HC is a series of CMOS ICS /———//\
characterized by low voltage and low o .
power consumption. In .addition to a .
wide supply voltage range, the BU74HC r______”———ﬂ
is compatible with the general-purpose —
74HC series. Another feature of the /“”/\
series is that it can drive LSTTL IOs ,— )

directly. The BU74HC is available in
standard DIP and MF (minilat)
packages.

Features

Low power consumption.

. Wide supply voltage range (2~6V).
High input impedance.

High fan-out.

Capable of directly dnvmg LSTTL10.
High speed.
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*Under development

BU74HC Series Product Summary
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-~ Packagé <~
: Sl . K am -~ Configuration | - No. of pins.

BU74HCO0. Quad 2-input NAND gate ig. ~ DIPIMF 14
BU74HC02 Quad 2-input NOR gate DIP/MF 14
BU74HCO08 Quad 2-input AND gate DIPIMF 14
Gates *BU74HC14 Hex Schmit trigger DIP/MF 14
BU74HC86 Quad 2-input exclusive OR Gate ’ ig. 23 DIPIMF 14
#BU74HC132 | Quad 2-input Schmitt trigger -~ ] ig. DIPIMF 14
BU74HC266 | Quad 2-input exclusive NOR gate i9. | DIPIMF 14
Latches w*BU74HC373 Octal tristate-noninverting D-type transparent latch _ Fig. 26 DIPIMF 20
#BU74HC533 Octal tristate noninverting D-lype transparent latch Fig. 27 - DIP/MF 20
BU74HC73 | Dual JK fliplop with reset < Fig. 28 _ DIPIME 14
BU74HC74 Dual D-type flip-flop with set & reset ] Fig. 29 - DIPIMF 14
Flip-lops BU74HCT76 Dual JK flipflop with set & reset ] Fig.30 | DIPMF 16
. *BU74HC174 Hex D-type flip-flop with comman clock & reset Fig. 31 DIP/MF 16
¥*BU74HC374 Octal tristate rioninverting D-type fiip-flop ~ Fig. 32 DIP/MF 20
#BU74HC534 Qctal tristate noninverting D-type flip-flop Fig. 33 DIP/MF. 20
#*BU74HC157 Quad 2-input data selector/multiplexer ) Fig. 34 DIPIMF 16
Digital data selectors/multiplexers *BU74HC158 OQ;?& 2:nput data selector/multiplexer with inverting Fig. 35 DIPIMF 16
BU74HC138 1-OF-8 decoder/demultiplexer . Fig. 36 DIP/MF 16
Decoders BU74HC139 | Dual 1-OF-4 decoder/demultiplexer - ' Fig. 37 DIPIMF 16
BU74HGC160 Presettable BCD counter : ] Fig. 38 DIPIMF 16
Counters BU74HC161 Presetiable binary counter . ] Fig. 39 DIPIMF_ 16
¥%BU74HC162 Presettable BCD counter ) Fig. 40 DIPIMF 16
#BU74HC163 Preseftable binary counter Fig. 41 DIPIMF 16

BU74HCU04 | Hex unbuffered inverter Fig. 42 DIPIMF 14 -
% BU74HC240 Octal tristate inverting bufferfline dnver/llne receiver Fig. 43 ~ DIPIMF 20
) - %xBUT4HC241 22:[/ ter;state noninverting bufferfline driverltine Fig. 44 DIPIME 20
Buffers/inverters *BU74HC244 ?egfllvg:slate noninverting bufferlllne driver/line Fig. 45 DIPIMF 20
+BU74HC367 Hex noninverting buffer Fig. 46 DIPIMF 16
*BU74HC368 | Hex inverting: buffer Fig. 47 _DIPIMF 16
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Absolute Maximum Ratings (Ta=25°C) : U A
oL~ Paramel Syrbol i //———:‘\
Supply voltage Veo -05~70 v £ o
input voltage - Vin 05~Veo#05 | V =
Oulput voltage _ Vour | —05~Vee#05 |V SHEE R
Input current ’ ™ © %20 mA )
Output current ) lour %25 mA r T T T \
Circuit current . e +50 mA . -
Power dissipation Pd . 500* mw . : /%
Storage temperature Tstg —-65~150 °C -

*Derating is done at 50mW/°C for operation above Ta=25°C.

Recommended Operating Conditions (Ta=25°C)

[T Paramair Tyl | L [ Condions.

~ Supply voltage Voo | 20~60 v -
Input, output voltage Vin, Vour 0~Veo v —
Operating temperature Topr | —40~85* °C —
Oulput rise time, fall time it | ~500 ns -

*For an extended operating temperature range, consuft your local ROHM repfesentative. .

Electrical Characteristics/DC Characteristics

Conditions”
input high voltage B ERTA 315 24 | — v 45 | — Yﬁ;ﬁf%p&‘ Vec—01V
42 32 - o 60 —
. — 06 03 20 —
Input low voltage - Vi — 18 " 09 v 45 —~ YE:,TTTS%;X Vee -0V
— 24 12 60 -
, 19 1998 - 20 Vi
Qutput high voltage . Vou 44 4499 —_ \ 45. or lour= —20pA
59 5999 - 60 | Vu
. : _ — 0002 o1 20 Vin _
Output low voltage - ' VoL — 0,001 01 V. 45 or | lour=20sA
. — 0001 o1 60 Vi
Input current In -01 . 0.00001 01 sA 60 - chK]lgr -
Power consumption ’ lec - - 4 pA 60 VGC";']S' lout=0pA
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Electrical Characteristics/Switching Characteristics (Ta=25°C)

980 00847
ROH["I CORP 98 DEI?BE’&‘]':H ooooay? L [

7

500 DUTY CYCLE
Max. clock frequency fuax 27 —_ MHz 45 C_=50pF
32 - 60 INPUTitr=ti=6ns
Low-to-high tion delay ti — 175, 29 ésoF
ow-to-hig propagalon elay time — L =50p
Clack —+ Q,Q toue 35 ns 45 INPUTtr=tf=6ns
= 30 60
High-to-l tion delay ti — 178 20 CL=50pF
igh-to-low propagation delay time ) — C,L=50p
Clock - QQ tewc 36 ns 45 INPUTtr=ti=6ns
— 7 30 60
Low-to-high tion delay i — 15 290 29 Gy =50pF
ow-to-high propagation: delay time - - . p =
SET, RESET - Q,Q toun : 23 48 ns 45 INPUTr=tf=6ns
— 20 39 60 .
High-to tion delay ti — L 290 20 CL=50pF
igh-to-low propagation delay time : - L =50pl
SET, RESET — Q,Q towe - 23 8 ns 45 INPUTr=tf=6ns
— 20 39 60
- — 38 75 20
Output rise j.lme - 8 5 : 5 OUTPUT.CL=50pF
Output fall ime st - ns 4 INPUTtr=ti=6ns
— 6 13 60
Maximum input capacitance Ciy — 5 10 pF — —
Dimensions (Unit: mm)
19.4+0.3 .
19.4+0.3 ;
R1.2 1§15 14 13 12 11 10 g_l
141312 1110 9 8 - 1615 1413 12 110
4; al )
[0 J But R S gy W gy v gy e gy v ) = L5 Jul G0 (o SND [ DO Ruy S Ry GEE G SN0 B 8%
L, 123497350897 76503, L2348 7B 7.620.3
21 }—L— " % i o -
EIRE :[ﬂ — A 3 J— -
gt ok 3 3 3 =
N ] 0.5£0.1 - I o~ -0.3%0.1
:'I—_—-| l—2.54x0.3 1 B 9 L 050 }
S 5440, ~ 2.5440.3
15.2440,3 80, &g l -
8.8£0.6 17.78£0.3 8.8+0.6

Fig. 1 14-pin DIP

7.420.5

- 3.2+0.2 4.240.3

Fig. 8 20-pin DIP

7.6+0.3

0,320}

L

“ Fig. 2 16-pin DIP

ﬂ7+03

14131211109 8

. ;.:Il . - gl ___]_-'
H_=1 | g
Bl iy 77%\—[~

. 21_—" k— l—— -I L—O M. @
S 27202 0,4%0.1
Fig. 4 14-pin MF
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. Dimensions (Unit: mm) Lo L et
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S e 0420 0.3Min. e ST L JL 0.3 13
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Fig. 5 16-pin MF . ’ - Fig. 6 20-pin MF
Electrical Characteristic Curves
&0 T T 80 8
BU74HC74
BU74H074 INPUT ; SET
70} . OUTPUT : Q 70 - - — - 7F — OUTPUT : Q-
< P =
‘E 0 :t'i 3 6 | Vee=6.0V
2 = 2 = 5
C o ] z Vee=6.0V , 2 s
y Vee=6.0V g / w -
5 E 4 g 4
o =]
5 e Vee=d5v N\ E / Vec=4,5V N
& 30 —t & 4 g =
5 =3 T
° 3 /l / B Vee=2.0V
A \ o ¢ / 32
Z N /
: 1
O Vee=2.0v ‘\ 10 Vee=2.0V
L , a2 N ,
(1] 1 2 . 4 7 0 1 2 3 4 5 6 1. 2.0 3,0 4.0
“H” OUTPUT VOLTAGE : Vou (V) “L"OUTPUT VOLTAGE: VoL (V) INPUT VOLTAGE :Vin (V)
Fig. 7 Output high current vs. output high voltage Fig. 8 Output low current vs. output low voltage Fig. 9 Output voltage vs. input voltage
1@ 10000 10000 == ey
TSR —F=—8U74HC/4 CL=50pF BU74HC74 CL="50pF
g VM= — 1000 = 1000 ==
% ——a= P 5
3 < 1
! P = - =
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E 7 - N \\ = -
L
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i
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SUPPLY VOLTAGE : Vee (V) ' SUPPLY VOLTAGE ; Vec (V) ’ SUPPLY VOLTAGE : Vcc (V)
Flg. 10 Maximum clock 1requency vs. -Fig. 11 Rise time. vs. supply voltage Fig. 12 Fall time vs, supply voltage




Electrical Characteristic Curves

BU74HC74 CL=50pF] BU74HC74 Ce=50pF ] BU74H074

8
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HIGH-TO-LOW LEVEL OUTPUT : tet (ns)
8
RISE TIME :1r (ns)
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i
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PROPAGATION DELAY TIME

LOW-TO-HIGH LEVEL OUTPUT : tpuy (ns)
8

. PROPAGATION DELAY TIME

1 . ; _ .

0 1.0 2.0 3.0 40 50 6.0 7.0 8.0 0 1.0 2.0 30 40 50 6.0 7.0 8.0 0 100
SUPPLY: VOLTAGE : Vce (V) SUPPLY VOLTAGE : Vee (V) LOAD GAPACITANCE : Ot (pF)
Fig. 13 Low-to-high propagation delay time : Fig. 14 High-to-low propagation delay time Fig. 15 Rise time vs. load capacitance <z
vs. supply voltage vs. supply voltage 8
—
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2 : = (9]
& & =2.0V
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é s wi 1 w E I
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] 7 ¥ M 4% g L &
; Al 2 °E gatlii Siiii= 8
o K ) p ___——:::._- _ o et —tTTT]| Vec=6.0 o
ﬁ 10 / a V/CC=6 (W F===+ § % 10/ 1" ee=6:0 §§ 10
o & 1
Vee=4.5V LA~ g? gg
i g3 gg
1 L 1 - 1 -
[ 100 000- 1 10 100 1000 0 00 000
LOAD CAPACITANGE : Cc (pF) LOAD CAPACITANCE : O (pF) : - LOAD CAPACITANGE : Cu (pF)
Fig. 16 Fall time vs. load capacitance Fig. 17 Low-to-high propagation delay time Fig. 18 High-to-low propagation delay time
vs. load capacitance vs. load capacitance
Block Diagrams
YA ' \_/
AT 14) Vee vi[T] [ vee  an[T— :| 4] Vec A'Eﬁ [17] veo
B E@ 13) 8« A1 E@ [13] Y4 Bf E@ 73] B4 vi[Z] ) gﬁl As
v1 3] &E A4 Bi[3] &3.94 Y1 é Ej 2] A4 Az[zﬁ —12} Vs _
Az [7] T7] Y4 v2[q] 17] A Az [7] [T7] Y4 v2[7] {EM
B2 E@, —1g] B3 Aéﬁﬁ 0] Ya B2 CE 0] 83 A:[{j mhg
v2 ] i @ 9las  e2[F] @DBJ © Y2 [E] @j A3 Y3 [g] ggm
ano[7] : §]Ys  onp[F] :]Aa’ oND[Z] E]v:  ono[F] BRL
Fig. 19 BU74HCO00 Fig. 20 BU74HC02 ) Fig. 21 BU74Hcoe Fig. 22 BUT4HC14
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Block Diagrams " R T T
a[f- 14] Voo a i} 14] Ve af— 1] vee gg‘aﬁ’éﬁ%— 20] Voo
E@ o | E@ S T
. - - ; . —0E
Az[4] 1] Y4 . - vz [ —11] Ya o1 [4] . 2 17] Ds
—OE.
Bz Eﬁ 10] B3 Az Eﬁ o vs - (3 (6] Qe
v [6— @:ﬂ As B2 6] gg 83 o [€] = g o N
' : o
ano[T] 5] vs ono [7] 8] A3 - 0. [ G2 ) o
) ) / & ] D«
Fig. 23 BU74HCB86 Fig. 24 BU74HC132 Fig. 256 BU74HC266 os [} —gE E
' o 3] : IT2] Qs
GNDE L—°<}'m LEanl:ll:]Ie
Fig. 26 BU74HC373
g:;%tlle‘ 7 Olock 1 [T] [ ) /) o1 Reset .1 [T] 14 vee
‘—I J QF . J_ DY, .
® [Z] Reset, 1 [Z] o> CK 3 & Data 1 [2] T ek [ —13] Reset 2
K G PR CLRpP-
Do E Ki EJ C],L'H 12 o clock ¥ B1— | lo__ & (12] Data 2
o [4] 1] anD Set 1 [(}— ITT] Glock 2
o [5] i9) ke o [E] L XD J'l_'o] Set 2
. | ) _ lcLR PR
o [§] 5] o & [5] - 5]
o2 [7] 12 [7 3] & GND [7] —8] &
0s [B}- Fig. 28 BU74HC73 i Fig. 29 BU74HC74
Y El
Latch
anplig \ Er::ble
Fig. 27 BUT4HC533
Clock 1 E - - E K1 : Reset E“‘D"— E Vee . - Qutput Enable E—CE[— Z] Vee
sm[_?_——L Tk K SELL ® [ZH - L5 Hig os : oZH 3 I—HHe @
PR OLRp— %IRR b—d C(l}-l? i . o(E':_K a 05:_!(
Reset 1 [3Hy Lo & i ar - oo [3] 108 68 g 0s - . Do E'L_T_J' o j’:‘ \_FE o
s EH 13] anD ~ o[4] :m }D H13) D4 o [@H] i‘ 3 _é & 17 b
} . ) CLRPTT9CLR Hoe™ Hot®
vee [5] ' 'i————_'-ﬁl Kz o affh 9 i o a Eh|—¢ ¥ 8 o
l—-—-L . B X - -
OIockZE— Kd’KJ EO: - - DZE- DA‘J’C’K zlf(o 1:1103 OZEJ- 0 — 0 E Qs
GLR PRp- ) ’ - | cLRPTYcLR ] O.g.K ] OE_
sei2[7H | L0 o Hi0] 62 o [7] & o - ' oo [Th| =% %(?_T‘E s
Reset 2 2] afp _ ano [8] '———°<]r»~EI Clock - o [EH I %6 éé_‘-ﬁl 04
_ o . OE “JoE
Fig. 30 BU74HC76 B - . Fig. 31 BU74HC174 [a:} EL__? 9 E Q4
' GND [i0] —o<]——~T_|'] Clock

° ’ Fig. 32 BU74HC374
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Block Diagrams

Output Enable E-«ﬁ—x—/ [20] Vee
o [ZH] %
HOE
[
Do E_I D
Di E" ~0D A
Q E—L g ?_[-16 Qe
o [EH[—2 LLiE) o
og_Ko | log
CK, :
e [T 4% 14 0s
—
0 BHT—83 —9-5 LT3 o
ot o | Ho¥ .

@ E - O Q E u
GND [i0 [11] Clock
Fig. 33 BU74HC534

U/ .

Ao [0 16] Vee

alZ—E A vop—ig Yo

A2 [3] c Yip—{] vi
csz [4}-—dG2a Y2p—13] Y2
csi[5l—dazs v3p—12g) v3
os1 [f—or Yab—11] Y4

v v Ysp_—-EYs
GND 8] - [9] Ys

Fig. 36 BU74HC138

Reset [1]
crockd
Po[3

P [a]

P2 [5]

P31 [g]
Enable P[7]

GND[E]

/
‘—%CK CLR RPPLE
CARRY
QUTPUT
A Qa
—1B Qs
—c Qe
—D Qo

7] Voo
@G
L 17700
—113 o
11202
——EQ;

ENABLE  ENABLE
—l P__10AD  T}—{10Enable T
E Load

Fig. 39 BU74HC161

r-r ¢3

Select 1] g 6] Vee
Ao ZTA~ G E‘éﬂé%?é
8 3118 4at—12-As
Yo @1y 4813 B3
A [B]—2a 4Y—E Y3
& [6]—{28 3a—{i1} A2
vwizi{ev sy 3gl-{ig e

GND E

- _E Y2

Fig. 34. BUT4HC157

A4
csa[i— i i8] Voo
a0a [Z1{AG “ap—{Tg] 0sp
Ala 3B AH{14] A0p
Yoa [T}—q Yo 83 A
Yia[B—dm Yop—{12] Y0»
Y2a [6}— 2 yip—it ¥ib
Y2 al
Y3a 7} ¥3 Y3 1] Y2b
ono [E] 9] ¥3b
Fig. 37 BU74HC139
Reset [T] A 7] Veo
. Rippl
Clock [Z}—PoK - GLR RPPLE 1) clapr?ye
, CARRY
QUTPUT,
Po[3Ha - 0al—1q) qo
Pi[as osf—fifar
P[El 6" Q1702
P:[6l o Qo—1i] 0s
ENABLE  ENABLE
Enavle P[7}—{P _ L0AD  TH—T0JEnabte T
GND[E] [9]Load

Fig. 40 BU74HC162

SeleclE E Voo
Ao [Z1—TA ap—{E Brabie
8 318 4A—17] Ay
Yo[A}41y 4813l B3
ar[5—2a 4vp—{17] ¥a o
~
81 [6}—28 3AT1) A2
nizj—2v_ 3y 3s}—e:
GND[E] L—E Y2 .
Fig. 35 BU74HC158 o)
=
(@]
17,4
o
Q
o
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J =
Reset 16] Vee - E
Rippl 3
e
Clock[2}—FoK OLR RPPLE 7§ Gapr?y 8
oumn @
pol3l_] || =
Qe 19 00 2
Pi[Ele Os—T13 o
P[50 Qc—if Q2
P3[6}— i1 03
BMBLE | EMBLE
Enable P[Z]— {10 Enabte T
" aND[B jLoad
v
Fig. 38 BU74HC160
Reset [T N 78] Voo
~ Ripple
Clock [Z}— CLR RPPLE |—{15] G
= %f* R o | o
QUTPUT
Po[31— A Qat—{14] 0o
Pi[A}8 Oef—1ga
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Fig. 41 BU74HC163
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~.Block Diagrams

AT

-/

GND[Z]

az[3]
Y
As[5]
Y

Fig. 42 BU74HCUO04

YB:E'

Emblé A ]::;7\/ 20) Voo
alZ] ——\ iE |—E Enable

A2
YBaE

ERY

%—’1__7] By

vB:[7]

16) YA

E]Ba

L=
A:E&
=

AAE

14] YA

m_
2}—@32

\ 12] YA«
\ill Bi .

Fig. 456 BU74HC244. -
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YBZE -
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1>

As E
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Fig. 43 BU74HC240
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Fig. 46 BU74HC367
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Eft;j "
=

AlE—{Z—\
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v U
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Fig. 47 BU74HC368

76




7828999 ROHM CORP 98D 00853 D = ¢/ 2)

ROHM CORP 98 ﬁlvaaaﬁqa goooas3 ? ]:“ H

) ' 4

Waveforms
' = -
trle— —ef tf | v . —
%% 90%4}3 e Ve %% Vee
INPUT |- 50% 50% RoVe GLOCK OR LATCH 50%
PULSE ENABLE INPUT 4
10%
— ek ——] 7‘0%? GND
TRUE N
OUTPUT 50% POSITIVE
DATA. -
| 002 INPUT
" NEGATIVE .
|NSUSTE
PUL!
INVERTED Vo
OUTPUT 50% S0%f .
—sjtr " NEGATWE
= VoL : DATA
INPUT
——————————— Vou
Fig. 48 Propagation delay time Fig. 50 Set-up time, hold time ’ (g)
(@]
) n
| g
- t t o
‘| e B e : : Vee Q.
. 0% 90% : 0O
QUTPUT . 0
CONTROL 50% 50
(LOW ENABLING) . g
' 10%
- GND. N
—— teiz — %
w
OUTPUT Q
]
10%
—s} tphz - — tpzu
90%
OUTPUT

Fig. 51 Tristate output enable waveform,
disable waveform
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