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TELE~CCONFERENCE UNIT

MR, ROENRIT SAELEE

MR, WISIT WONGWARAWANITH
+ASSISANT PRCOFESSOR TAWIL PAUNGHA
ADVISOR

« 1987

AESTRACT

THIS TELE-CONFERENCE PROJECT IS USED FOR THREE PERSONS
COMMUNICATICN, IT IS DEVELOPED FOR CONNECT TO DTMF EXCHANG ONLY.
EACH PART OF CIRCUITS WAS TRAIL BEFORE CONNECTED IT TOGETHER THAT
FOR HAS STABLE AND HIGH EFFICIENT CIRCUIT. THE CCNTROL UNIT WTLL
USE MICROPROCESSOR 8048 CONTROLS OPEPATION OF RELAY. TONE DECODER
CIRCUIT IS USED IN DETECTION SIGNAL UNIT FOR DETECTS SIGNAL FROM
TELEPHCNE LINE AND TELEPHCNE ITSELF. THE MTCROFROCESSCR 8048
CONTROLS RELAY OPERATION OF RELAY WILL HELP THIS CIRCUIT TO HAVE

HIGH STABILITY AND EFFENCIENCY AND ATMOST UTILITY.
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o0l 2-
GOi4-
Q015-
0016~
Q017
0017
0O01B-
Q01D
OO1F~
POZ0—
0022~
QO23E~
QO24~
Q02E&E-—-
Q27—

0025~

OOZA~- &
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Ovdd

g ey
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QOZA~-
OO3IC—
OQO3E-
o040~
0041 -
QO42-—-
O04E~—
0045~
O 4¢,—
O048-
Q04—
OO4A/—
0040
OO4E -
QOS50
QO52-
OS5I~
0054
OO55—
QOS7—.

0059~

i

i
854
12

01

. FF

LE
=0

Do

GE

D1

FF

2E

46
4E

1040
1050
1060
i0n70
1080
1090
2000
2010
2020

Z0OZ0

2040
2050
20860
2070
2080
2090
ZO00
ZO05
010
2011
S012
I3
Z014
Z015
I016
2017
020
A0T0
040
2050
FO6D
2070
080
090
3091
Z0e2
20235
4000
4010
4020
40320
4035
4040
4050

T

ADDO |

ADDS

ououm

ADDA

ADD1Y

ADDZES
ADDLZ

L OFC GO0

. TEOP00H

JPFE T

LOR C10H

- TA FI0H

CLR A

QuTL PZ,A

MOV A, #BOFFH

OUTL Fil,A
IN AP

CFL A

JED ADD1

JE1 ADDZ
JMP ADDO

MOV A,H#01H

FMOVD P4,A

MOV A, 8#0OFFH

OUuTL. FL,A4
IN A,F1

JEOD T

CFL A

JdBZ ADDZE

CFL A&

JB1 ADDS

JMF ARDE

MOV &, HODIH

FOVD F4.,6

OUTL PZ2,A

MOV RS, #5

POV Rb ., #255

MOV R7.,8255
JNTO ADDZES

DINZ R7,C
DINZ R&,D

DINZ RS,E
NOF

NOP

NOF

MOV AL, #ODIH
OuUTL F2.4

MOV A HOFFH
UtL F1l,A
IN A,F1

JdEl ADDS

JMF ADDI1
SNTOQ ADDZS

MOV &, #0FFH
OuUTL. FP1,A
IN A,F1

NOF

JBZ ADDA
JTCG ADDLE

CLR A
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QOS5 E -
Q05D
DODF -
QU1 —
G0 &S~
G064~
D068—
Q67—
O0&EF—
OOLSE~
GOLHD—~
O0&HE-
OD&F—
D071 -
QO7 %5~
D075~
Q077 -
Q078
QO79—
0078~
OO7C~
QO7D—
QO7E-
O8O
GOE1—
QOoRZ-
OS54
OOEL—
OUE7 -
OOBg -
GOgA-
QO8HE~—
QO8hH~
QO8E—
O0F0--
D091~
OOGE~
QO95-
GO97 -~
Q078
OGP G-
TOF -
L B
GOGE -
OOE0—
OOAZ2-
GO8g~
ITATORS
OOAE-
OO&8—
SOnE—-
OOAD--
OOAE -
QO6GF -
OOB1~

1%
[9Y:3

R e 4
e vt

3
S5
00
BA
BE
21
24
EC
ER
ED

A
2
=9
05
12
04

S
70
&R

FF

42
10

F." f..‘

b d
& et

iD
&B
a9

FF

10

S
SE

04
FF
FF
BE
fale)
PE
o

£

FF

-Lq.

4050
GOVFC
4080
JO5F0
00
SO10
SO0
SO0
SCG40
5050
5060
SOT70
080
5050
3100
3110
5113
5120
5120
5140
5150
5160
170
5180
5190,
5200
S210

oty oy M
dustLd

HEE0
5240
D250
S260
D270
S280
G270
D300
5310
S5EZ0

SEE0

e e
PR

EEAQ
BRE0
SIE0
570
5371
570
537E
5374
RS
560
SEG0
5400
5410
541 1
5412
5417

ADDIS

~aODL7

ADDL?

ADD21

ADDZEZ

ADDT

aDD4

ADD6

Mmm X

ADD1Z

INC A

SMTO ADDIES
ADDE AL#156
JC ADD1Z

MOV A, HOFFH
OUTL F1,A
IN A,F1

JEZ ADDA
JEZ ADD
JMF ADDLY
MOV A, #OFFH
DUTL. F1,A
IN A,F1

JHZ ADDZ1
JEZ ADDI
JIMF ADD1Y
MOV &, $#089H
MOVD F4,A
ouUTL P2Z,A
MOV &, #OFFH
OuTL F1,6
IN &,P1

CPL A

JEG ADDZET

ot gx Rl
N2

INOF

IME T

MOV A, #OZH
MOVD F4,A
MOV 6. #OFFH
OUTL F1.A
IN A.F1

JEL T

CPL &

JBZ ADDA
CFL &

JEO ADDG
JMF ADDA4
MOV A, #HOE&H
MOVD F4 i
OuUTL PZ,A
MO

MOV RZ, #6
MOV K3, #0255
MOV R4, #2559
JNTO ADD26
DINZ R4,F
DINZ R3,6
DINZ RS, H
MOV A, HOEZH
OUTL P26
MOV A, #OFFH
OUTL #1,6
IN &,F1

JBED ADDS
JME ABDDI2
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OORT -
OORE~
ODRS—
OORS~
OORC-
DORE -~

COBF-—-

OOoO0—
ool2—
D0OC4 -
DOCs-
oocg-
0O~
OOCA~—
QOCC—
ODCE~-
GODOD -
OODE~
OODE—
QoD4 -
QOD&—
QODg--
CGODO~
OODC-—
OODD—
OUODE -
OOED-
OODE L~
QO 2
OOE 5
OOES-

NI ! P4 '
Truntadilo ewiefeslwrfnrzqueon 3

9
52
Al
7 oas
04

I
A

Ty
e et

29
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=R
Doyl

1
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o4

AL
84
Co
F

DA
g4
Do

L
LI

FF

DE

10

=42~

5415
S420
S4E0
5440
5450
5455
54460
5470
S4A80
5450
S0
Soio
D20
So30
5540
5550
58560
5570
5580
BISF0
SE500
S610
5620
S ED
G640
5645
S50
S&560
S&670
5680
5690
5700
5710

ADDZ&
ADDI4

ADD1&

ADD18

ADDZO

ADDE2

ALDEZS

JNTO ADDZE
MOV AL HOFFH
SUTL FLLA
N &1

NOF

JEZ &RDE
JTO ADDLA
CLKR &

INC A \
JNTO ADDILS
ADDE A, #1598
JC ADDZO
MOV A, #OFFH
QuTL PL.A
IN A,F1

JRZ2 ADDER
JEZ ADDZ2
JHFP ADDLIS
MOV
ouTL Fl1.6
IN A,F1

JEZ2 ADDEZR
JBZE ADDZ
JMF aDDEO
MOV A, #086H
MOVD F4.8
OUTL F2,A
MOV & #HOFFH
OuUTL F1,A
IN AP

CFL. &

JEO ADDZ4
JbiF T

AU

Ay HOFFH
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8048/8748/8035 __
SINGLE COMPONENT 8-8IT MICROCOMPUTER

*8048 Mask Programmable ROM
*8748 User Programmable/Erasable EPROM

"8035 External ROM or EPROM - Ca
0 * i .
. . . : .. : ... . ™ ',-
B 8-Bit CpPuU, ROM, RAM, 1/0 in ¥ 1K x 8 ROM/EPROM . %
Single Package 64 x 8 RAM
® Interchangeable ROM and EPROM 27 1/0 Lines
Versions - B Interval Tlmer/Event Counter
& Single SV'Supply ¥ Easily Expandable Memory and 170

B 2.5 pusec and 5.9 Hsec Cycle Versions L Compatlble. with MCs-go™ Peripherals
All Instructions 1 or 2 Cycles, " ® Single Level Interrupt

@ QOver 90 Instructions; 709, Single Byte

The tntel~ 8048/8748/8035s atotally self-sufficient 8-bit paratel €omputerfabricated ona singte siticon chipusing Inter's
N-channel silicon gate MOS process,

The 8048 épmams 3 1K x 8program memory,.a 64 x 8 RAM data memary.27 1/0 lines.and an 8-bittimer/counterin agdition
'0 on boarg oscillator and clock circuits, For sysiems that require exira capability, the 8048 can be expandeqg using
slandard memories ang MCS-go'~ (BOBOA) peripnerals. The 8035 1s the equivalentwo! an 8048 without program memory,

To reguce development problems 1o a minimum and provide maximum !Iexibilily, three in(erchangeable pin-compatible
Versions of this single component microcamputer exist: (he 8748 with user-programmabie ang erasable EPROM program
mefnory for prototype ang preproduction Systems, the 8048 with !aclory-programmed mask ROM program memory lor
low-cost high volume Production, and the 8035 without program memory for use with exlernal program Mmemories,

Tﬁi's.m:crop_rocessor 's designed 1o be an efficient controlier as well as an anthmenc processor, The 8048 has extensive iy
hangling Canability as well as facihities for both binary and BCD arithmetic, Efficreny use of program memory resyits from
A0 inslruction set consisting mosity'of sifgle byte instruchions ang ng ‘nstructions over two bytes in length,

. . 4
PIN pONF((:URATION LOGIC SYMBOL S e BLOCK DIAGRAM .
. . . F . ® .. .
. 5 .
Sl e
——d 3 '0'.": K
. St 1024 woRDg HNoRog
rra i » cigea PROGRAM Darta
— D MEMORY MEMONY
PORT >
RESTT v 2 -
sinGLE
sTer = b RCAD
l"“.;‘.:‘- T
8043 ou
oo wyaITE
g
vuv{
PADC RaM
L s1On¢
InaaLt .
INTERAUS P e ]
ADOALSS
e (atCre n':(':,
N (hans TVENT COUNTER Yo Lines
LI . * \
roar .
[ tarannin 4
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8048/8748/8035 . o .

E
ABSOLUTE MAXIMUM RATINGS*

.

Ambient Temperature Uncer Bias ......." .. 0*C to 70°C ‘COMMENT T
........ ceere 65°T 10 71500 C

Storage Temperature ., ...
Voltage On Any Pin with Respect
10.Groung ...........

terereieniaiie, <05V 10 -7V

Steises avove inase isisa unger “Abiolule Masumum Ranngs”

May ¢3use permanent Gamege 10 1he oov.ce. Thig s d3ire33 tating

enly an3 tuncuonat operaion ol the cevice ot ihase or any oines
€0NdA.on3 20OVE thosy 100 YIN0 N the Operalonasisections ot iheg

Power Dissipation Trrssereteeteiiieiiiio iy, 105 Wall $peciticanion i3 not wnphea, .
D.C. AND OPERATING CHARACTERISTICS Ta = 0°C 1o 70°C, v = Voo * *5V 210%°, Vg = OV
Limits . .

Symbol Parameter Min Tye. T ion Unit Test Condition; .
ViL Input Low Voltage 5 8 v '

lAll Except XTALY, XTAL2) "~ :

B T

Vin lnput High Voltage __ _

{All Except XTAL1XTAL2,RESET)| 20 Vee v .
Ving Input High Voltage (R ESET,XTALYY 130 Vee Y
v Output Low Vonage f

oL L=0w Voilage -

(BUS, RD, WR, FSEN, ALE) SV 1 = 20ma
Vour Output Low Voltage . B L.

(Al Other Quiputs Except PROG) 45 v * loL = 1.6mA
Vor Oulpu!_ﬁigh_!oltage E .

(BUS, RD, WR, PSEN, ALE]} 24 v lon = 1004
Voni Output High Voltage

(Al Other Outpurs) 74\ v - lon = 500A
I,L Input Leakage Current { : .

(T1, EA, INT) 210 1 uA VssSVin<vee
lar Output Leakage CurréR;(Bus. T0) : |

{Hign tmpeaance State) -10 HA Vee #Vin> Vss +.45
oo Power Down Suppty Current 10 25 mA Ta = 25°C

{2

Ipp *iee i Toual Supply Current 65 135 mA Ta = 25°C

A.C. CHARACTERISTICS Ta

= 0°C 10 70°C, V. = Voo = *5V 210%°, Ve = 0V

’

g 8748-8
8048/8748/8035 .8035.8
Symbol Parameter Min.  Max, Min. Max. Unit | Conditions
e ALE Pitse Width 400- 800 ns .
AL Anaress Setup lo*ALE 150 150 ‘ ns A
A Adaress Hold 1rom AL 80 80 ns
tee Control Pulse Width (PSEN, RD, Vi) 900 » 1800 ns
Tow Data Set-Up Belore WR 500 1000 ns
wp Data Hold Atter WR 120 hl 120 ns Cy ~ 20pF {1
tey Cycle Time 25 150 50 150 “s | 6 MHz XTAL ’
{3 MH2 XTAL for -§) ‘
DR Data Holg 0 200 0 200 ns
1D PSEN, RD 10, Data In 500 1000 ns
Taw Address Setup to WR 230 260 ns
taD Address Setup 10 Data In 950 1900 ns - -
Tafe Address Float to RD, PSEN 0 0 ns B "t.
A.C. TEST CONDITIONS Control Outputs: C_ = B0 pF, 2.2K 10 Vgg, 4.3K 10 Ve }t
BUS Outputs: CL =150 pF, 2.2K 10 Vg, 4.3K 10 Veg Tey = 2.5us .
*Swnoard §748 ung 803S 5%, 2 10% availabie, 62 41..
3



8048/8748/8035 e >

— - 4‘.' = 2 ‘r—wf y
. .vA' da—"’}", /‘[,"" \i 7
. . - . . “tll," Ilq"’. - RJ

WAVEFORMS ~ oy il

"h,,, T

e 1y \'Ir"‘mn .
INSTRUCTION FETCH FROM EXTERNAL PROGRAM MEMORY ", .
Tl ‘
] _ l . ,

’ —e{lage l‘—'—' ‘= '—_“1

e ] 'LA
K : "'1 tay —{ toR [+
BUS FLOATINGX { X FLOATING)( XT’-LOATING Y
ADDRESS : I’—“lu msraucnou
1

READ FROM EXTERNAL DATA MEMORY

.

ALE _r’“_— ‘ "'"_—L
'._—lct:"""“l : A 1

. tare on ; L
. OATlNG N
BUS FLOATING xl Aooaessx X DATA X FLOATING

- !no
l tao 1

: WRITE TO EXTERNAL DATA MEMORY

ALE ': . _,' . ———————l_ ‘ '
e

“ow < two

-

8uUs FLOATlN ADDRESS X FLOATING DATA X FLOATING

6-3




TYPES SN54LS373, SN541S374, SN54S373, SN54S374,
7L SN741S373, SN74LS374, SN74S373, SN74S374

s1 - OCTAL D-TYPE TRANSPARENT LATCHES AND
M EDGE-TRIGGERED FLIP-FLOPS

BULLETIN NO. DL-S 12350, OCTORER 1975 — REVISED JUNE 1979

o Choice of 8 Latches or 8 D-Type Flip-Flops' ' SN541§373, SN54S373 . . . J PACKAGE

In & Single Package smu.s:n:c,sm&mav.'.e..t OR N PACKAGE
¢ 3-State Bus-Driving Outputs - fror view!
+ Full Parallel-Access for Loading ‘ Ve ® ® m m s w w s e
o Butfered Control Inputs . 20w fo|wijw][alls]]u2]fu
¢ Clock/Enable Input Has Hysterésis to Improve

Noise Rejection .
¢ P-N-P Inputs Reduce D-C Loadjng on
Data Lines {'S373 and 'S374)

¢ SN54LS363 and SN74L.S364 Are Similar But
Have Higher Vyyy For MOS Interface

‘1373, 5373

FUNCTION TABLE fogic: see function table
OUTPUT | ENABLE '
enasLe’ | raten O | OUTPUT . - .
- 1 = = SNBALS374, SN545374 [, , J PACKAGE
' SN74LS374, SN745374 ... J OR N PACKAGE
L H L L (TOP VIEW)
L L X Qg
H x x z ver 0 0 i » ‘" L] $0 K aocx
¥ 2wl [w | [e]fr] ]| el [ 2]
bl =
'LS374,°5374
FUNCTION TABLE __.l 0
RU% 2 [CaE)
OUTPUT ! 1
: cLock b | ourrur : T W~ l
ENABLE | || ||:||4”s”'|[7||l||s“m|
L t H H ‘" 3 % e e " owp
L 1 L L P . .
L L X Qo
R X X z logle: sme function table
Ses oxptanstion of function tables on psge 1.13, s

*seription

These 8-bit registers feature totem-pole three-state outputs designed specifically for driving highly-capacitive or
telatively Jow-impedance loads. The' high-impedance Ithird state and increased high-logic-level drive provide these
registers with the capability of being connected directly to and driving the bus lines in a bus-organized system without
need for interface or pu‘ll-up components, They are particularly anrpcliv'e for implementing buffer registers, /0O ports,
bidirectional bus drivers, and working registers, .

The eight latches of the ‘LS373 and 'S373 are transparent D-type latches meaning that while the enable {G) is high the
Q outputs witl follow the data (D) inputs. When the enable is taken low the output will bé latched at the level.of the
data that was set up, .

——— . -

Copyright © 1979 by Texss Instrurients Incorporated

. ' TEXAS INSTRUMENTS . 7471

INCORPORATED
! POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 I
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TYPES SN541S373, SN54LS374, SNb4S373, SN54S374,
SN74LS373, SN741S374, SN74S373, SN745374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS.

description (contmued)

.

The eight flip-flops of the 'LS374 and ‘S374 are edge-triggered D-type Hip-fiops. On Yhe positive transition of the cloch ,
the Q outputs will be set to the logic states that were setup at the D inputs,
Schmitt-trigger buffered inputs at the enable/clock lines simplify system design as ac and dc noise rejection is improved
by typically 400 mV due to the input hysteresis. A butfered output contro! input can be used to place the eigny
outputs in either a normal logic state {high or low logic levels) or a high-impedance state. In the high-impedance state
the outputs neither foad nor drive the bus lines significantly.

The output control does not atfect the internal operation of the latches or {lip-flops. That is, the old data can t»
retained or new data can be entered even while the outputs are.off.

{1)

* ‘L8373, '8373
TRANSPARENT LATCHES

‘LS374,'5374

POSITIVE-EDGE-TRIGGERED FLIP-FLOPS

(1)

~

172

OUTPUT :{> ouTPUT
CONTROL CONTROL
-2 b c 102 o 1
—aG il —Ob>CK
5 @2 A @
(ay a
20 D ¢ .20 4 : o «
[ e ke > CK
& 5
i 8 . n 5) .
(7 : ) 7
gL ) p Y 5 y
6 B —>CK 16}
o] LIS a 32
18) 8)’ :
4D D [ 40 2 o} 1
—qG X (9} ¢—CP>CK 19)
a 4Q a 0
) .
gp 12 _[5 ] oo M o )
L G -—<CPCK
. & 1 E a2
o] (12 5Q o) 5Q
14 1%
60 2 [} p 0 41 f
[ & . ¢—d>cK :
(18 {15
& ; > 6o & }‘C
un ) an '
70 D < 70 *] r
—das +—b>CcK 116
116) . )
a ;{ >- 70 o) %" ¢
0 (18) P ep 18! ‘ o
—dz tl ¢—cb>CcK e
- (19) . 5 «©
ENABLE m')D . {11
G CLQCK'—’{ >0
L m———

TEXAs |NSTRUM ENTS
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TYPES SN54LS373, SN5415374, SN74LS373, SN741S374
OCTAL D-TYPE TRANSPARENRT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

REVISED DECEMBER 1000

xhematic of inputs

and outputs.

‘Ls3r3

[ EQUIVALENT OF DATA INPUTS EQUIVALENT OF ENABLE AND TYPICAL OF ALL OUTPUTS
. J OUTPUT CONTROL INPUTS
v “ , -- — Ve
i * M 1700 NOM —_—
' INPUT - Bem X
, INPYUT '
¥ P\ , GUTPUT
i ¥ r — )
! 2 b 4
: i x
. o”r
i
]
*1,5374
EQUIVALENT OF EQUIVALENT OF CLOCK TYPICAL OF ALL QUTPUTS
DATA INPUTS AND OUTPUT CONTROL INPUTS| Vee
Vee Tis 1009 NOM
vee . 17 9 NOM o |
30 k2 NOM N
INPUT —g-5¢ - INPUT ~—q b 4
OUTPUT
IS Tl
: . 4 b 4
. ps ] ¥
* ~ -~

sbsolute maximum ratings over operating free-air iempprature range {unless otherwise noted)

Supply voltage, Ve (see Note 1)
Jnputvoltage . . . . . . .

Off-state output

voltage 5 T

L T T S
e s e s e a4 e 4 e s

LR R S SR S P

Operating free-air temperature range: SNB4LS* . . . . . . . .

SN74LS’ o . . . .. S

Storage temperature range . . . . . . 4 . v . e 4 . .

SITE 1 Voltage vslues ere wlm'rupoﬂ 1o network ﬁround terminsl,

recommended operating conditions-

AY
v
e e YAY
~65°C 10 125°C
. . . 0°Crw700C
—65°C 10 150°C

I

e e s e

———

————

SN54LS’ SN24LS’ UNIT
MIN © NOM MAX MIN NOM MAX
Supply volige, Voe 45 3 66 | 4.75 § 5325 v
N@evel output voltage, VOH 6.5 [ \Y
Mghdevel output current, 1oy . =1 -2.6 mA
. High 15 15
*dth of cock/enable pulse, tw Logw 5 15 s
= *LS373 -5{ 5
Oata satup time, i L
up time, tg, L5374 20¢ 201 y
' ‘L8373 204 204
Day |
thotd time, th "Ls3z4 o1 61 "
Cotrating free-air tomperature, Ta ~55 1256 0 70 °C

.,
" % The arrow indicates the transition of the

tion,
——

clock/enabla Input used for refasencs: 1 1or the iow-to-high u..mltlon, l for the high-10-low transi-

¢

TEXAS INSTRUMENTS

, INCORPORAIED

POST OF;ICE BOX 225012 ;ADALLAS,TEXAS 75265
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TYPES SN541S373,
OCTAL D-TYPE TRA

SN541S374, SN741S373
NSP

EDGE-TRIGGERED FLIP-FLOPS

AENISED AUGUST 1977

. SN7418374
ARENT LATCHES AND

electrical characteristics over recommended operating free

-air temperature range {unless otherwise noted)

Tmax B maximum clock frequancy
tpLH ® propsgation delay time, low-to-high-leve! outpyt
tpHL ™ propagation delay time, high-to-low-leval output
SPZH ¥ Output enable time 10 high leve! -
1P2ZL B output enable time 10 low level
PHZ ™ output disable time from high level
tpLZ @ output dhiabla time from fow levet

2, Maximum clock trequency I lested with all outputs ioaded,
3. See load clrcults and waveforms on page 3-11,

. SNS4LS’ SN74LS°
PARAMETE T DITIONSt
RAMETER . TEsTCoNDITIoNs MIN_TYPS MAX [MIN TvPi max| M
Vik High-eve! input voltage 2 2 v
Vit Low-evel input voltage 7 i 0.7 08} v
Vik Input clamp voltage Vee = MIN, = -18mA -16 -15] v
Vec = MIN, Vig=2V, . :
V High-level output valt 24 3.4 2.4 3.
OH igh-level output voltage VL= ViLmax, 104 = MAX v
‘ VCC*MIN, vig=2v, loL = 12mA 0.25 0.4 0.25 04
\4 Low-level out 11, .
OL  Lowdevsl output voltage VL * Vigmax ToL <24 mA 035 o5 ¥
Off-state output current, Vee s MAX, V=2V
tozH i P cc IH ., 20 2] ja
high-level voltage applied Vo=27vVv '
Off-s1ate output ¢ rrent, Voo » MAX, Vi =2 v,
tozL P u cc H -20 =20 kA
low-level voltage applied Vo=04vV .
Input current st
I put curte Vee s MAX, V=7V 0.1 01| ma
maximum input voltage
I High-level input current Vee = MAX, V=27V 20 2] ua
[ Low-level input current Vee = MAX, Vi=04V -0.4 - ~04 | ma
los Short-circuit output current § Vee = MAX =30 —130 1-30 -130 1 ma
Ve = MAX, ‘L8373 24 40 24 40
J Supply current mA
cc Sueely Output control st 4.5 V. | [ Ls37a 2740 27 a0’
TFor conditions shown as MIN or MAX, use the appropriste valus specified under recommaended operating conditions.
$Al typicsl values are at Vee =5V, Ta=25°C, | : A
§Not mors than one ©utput should be shorwed st » time and duration of the shon clrcult should NOt sxceed one second.
switching characteristics, Voo =5 V, T A=25°C
FROM T0 - ‘L§373 ‘L8374
PARAMETER § EST CONDITIONS UNITY
(INPUT) fOUTPUT) X[ capor X MIN TYP MAX [MIN TYP MAX
frmax 35 850 MH2
t 8
PLH Data Any Q 12 ) ns
tPHL CL=45pF, Ry =667 0 = 8
PLH Clock or N s'- 4 ”2' ;—3 $ 2 a0 5 2]
PHL enabls & RN 18 30 9 28] .
t o] t 1 20 28
P2ZH utpu Any Q ] 28 1 -
P2ZL Control ‘25 36| 21 28
1PHZ Output CL~6pF, R =~6670, 12 20 12 20
Any Q - ~
tPLZ Control See Note 3 15 25 4 25
NOTES:

TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 9012 + DALLAS, YEAAS 18222



TYPES SN54S373, SN548374, SN74S373, SN74S374
OCTAL D-TYPE TRANSPARENT LATCHES AND
EDGE-TRIGGERED FLIP-FLOPS

ed

=

£

)-ematic of iﬁputs and outputs

"

EQUIVALENT OF EACH INPUT

»

Vee

INPUT

e L L B R

28knS
4

TYPICAL OF ALL QUTPUTS

< 50 N
T NOM

Vee

OUTPUT

Input volaage . .

Supply voltage, Vo {see Note 1)

LT Y

Off-state autput yoltage el v g
Operating free-air temperature rangs: SN54S*

SN748’

Storage temperaturerange . . . . . .
“STE 1 Volage values are with respect to network ground tarmins!,

"commended operating conditions

o s e

D

ww,lute maximum ratings over operatihg free-air tsmperature range (unless otherwise noted)

L S

L S T S

v
65V
65V

~55°C 10 125°C

0°C to0 70°C
. —65°Cto 150°C

.

SNB4S’ SN745° ONIT
— MIN NOM_ MaX | MIN NOM __ MaX
Yooiy voltage, Voo 4.5 5 55 | 478 5 625 v
2-lewsl outpoe voluge, Vo 6.5 5.5 \
2Nevel outpur current, IoH -2 -6.5 mA
High 6 6
h4th of cock/saable pulse, tw ' L‘:N 73 73 n
s . .*5373 0} 0} ,
hat ] tetup time, 1y, S374 5t 5t ns
= 7837 10 10
1% hotd time, 1 's:ni 2: 2: n
wnuiumnmu, TA 55 125 0’ 70 *c

*The $rrow indicazes the transition of the clock/enable input used for nl.rgne.;f for the low-to-high wensition, $ tor the high.o-4ow transi-
hgn‘

S ————

N

. TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ¢ DALLAS, TEXAS 75265
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TYPES SN54S37
OCTAL D-TYPE
EDGE-TRIGGERED FLIP-FLOPS

3, SN5453174,
TRANSPARENT

SN748373, SN74S374
LATCHES AND

PARAMETER TEST CONDITIONS? MiN TYPY MAX
Vin Highdevut input voliage 2
v Low-level inpyt voltage . 0.8 [ ]
Vv Input clemp voltage Ve = MIN, Ij» ~18maA =1,2 \
) : SN54s’ Vee = MIN, ViH=2v, ] 2.4 34 i
v, High-eve! output vol . . \
OH  Mighdeval output voltage SN74s' Vi =08V, 10K * MAX 24 X
. Vcc = MIN, Vine2v,
v Low-level output vo! 08 ¥
oL Put voltage ViL=08YV, lor ~20mA |
Ottstate output current, Vee = Max, ViH=2V,
gt 50 s
OZH | ohdevel voltago appiiad Vo =24V i’
) Off-suate ouspuy current, Voo = MAX, ViH=2v, 50
OZL  towdevel voitape apolied Vo =05V
4 __lnput current at maximum input voltage Vee = MAX, * Vi=556V 1 m
I Highdevel input current Vee = MAX, Vi=23Vv " 50 »
hi Low-level input current Voo = MAX, Vi=05v =250 p
los Short-circuit output current § Vee = MAX —40 ~100 m
‘8373 . 105 160
[ Supply current Vee = MAX m
cc_ Suwel e s37a 90 a0
7For conditions shown as MIN or MAX, uss the appropriate value wecitied under v Operating .
ANl typlcal values are o1 Vec=5V, Ta=26°
Not more than on® output shouid be shorted ata time snd duration of the short circuit should not exceed One second,
switching characteristics, Vec =5V, Ta =25°C
‘FROM TO 8373 ‘5374 .
PARAMETER TEST CONDITIONS N
{INPUT) {ouTruT) 'cu B MIN_TYP MAX [min TYP MAX
Tmax = 75 100 Mn
% 4 .
‘:LH Data Any Q ; :; L]
HL
- CiP= 16 pF, Ry = 28 4
PLH Clock or P X N‘::? .R:d A 7 14 8 5]
32 8n b
tPHL anable ™ 12 18 1
tp Output + 8 18° 15
ZH pul AnyQ 8 -
2L Control 11 18 11 18
ip Output CL'~5pF, =280 0, [ 9 9
HZ P Any Q. L*5p Ry, 2~ 5 n
tPL2 Control See Note 3 . 8 12 7 12
NOTES: 2, Maximum clock fnquuncy is tested with all cutputs losded,
4. Seeload clrcyits and Wwavatorms on page 3-10. -
Tmax ® maximum clock frequency -
P BEpr delay tima, to high-} | output
PHL Epr delay Ume, high low-lave! QUIPUL '
'PZH = output enable time 1o high lavet
1PZ1L ™ outout ensble time to low lavel
PHZ ® output disatile time from high level
PLZ ® output dissbie time trom low level
- . _—"

TEXAS INSTRUM ENTS

POST OFFICE BOX 225012 o DALLAS, TEXAS 76265
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TYPES SN54174, SN54175, SN54LS174, SN54LS175, SN545174, SN545175,
SN74174 SN74175, SN74LS174, SN74LS175, SN745174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

BULLETIN NO. DL-§ 7611803, DECEMBER 1972~REVISED OCTOBER 1976

‘174, 'LS174, ‘5174 . .. HEX D-TYPE FLIP-FLOPS
'175, ‘L8175, '$175 ... QUADRUPLE D-TYPE FLIP-FLOPS

. :174, 11.$174, 'S174'Contain Six Flip-Flops SNB4174, SN541.5174, SN54S174 ... J OR W PACKAGE

_ with Single-Rail Outputs SN74174, SN74LS174, (s_;vg:agﬂ .J OR N PACKAGE
¢ '175,°'LS175, 'S175 Contain Four Flip-Flops
with Double-Rail Outputs vee w0 6 0 80 @ 40 CLocK
s Theee Performance Ranges Offered: See | wlhjs wpiujlue]{n]jwijs
Table Lower Right ] EJO > E‘D n‘j = o‘—_]
+ Butfered Clock and Diract Clear Inputs S e e n e
¢ Individusl Data Input to Each Flip-Flop '
¢ Applications include: . CUEAR TULAR TeAn
Buffer/Storage Registers o e bcx
Shift Registers fe—ohpte_chpe e
Pattern Generators N i 1HoHsHedsHs s
B ” CLEAR 10 0 20 20 EC) 30 GAap
oescription
These monolithic, positive-edge-triggered flip-flops L
utilize TTL circuitry to implement D-type flip-flop paslitegogic: see Jfigtion tehle
logic. All have a direct clear input, and the "175,

‘LS175, and ‘'S175 feature complementary outputs

from each flip-fiops. x - :
. |, = SN54176, SN54LS176, SN545175 ... J OR W PACKAGE
L. | | . 1 SN74175 SN74LS175 SN745175...4 OR N PACKAGE
Information at the D inputs meeting.the setup time *(top VIEWI

requirements is transterred to the Q outputs on tha
positive-going .edge’ of the clock pulse. Clock
triggering occurs at a particular voltage fevel and is
not directly related to the transition time of the
positive-going pulse. When the clock input is at either
the high or low level, the D input signal has no effect
at the output.

These circuits are fully compatible for use with r;most
TTL or DTL circuits.

.

FUNCTION TABLE
{EACH FLIP-FLOP}

) INPUTS OUTPUTS
CLEAR ctock D | a @t
L X X | L H positive logic: see function 1able
H 1 H H L
' H t L L H
2 = X1.% % TYPICAL TYPICAL
H = high leval (stesdy state) TYPES MAXIMUM POWER
L = jow level (31eady state) CLOCK DISSIPATION
:(::r'::\::.‘:nlhdm low 10 high level . FREQUENCY PER FLIP-FLOP
Qg = the lvvel of Q befare m: Ingicated stesdy-state 174,175 . 35 MHz 38 mw
input conditions were estabiished. ‘LS174, ‘L5175 40 MH2z 14 mw
1 =*1785, 'LS175, and ‘S175 only 'S174, '8175 110 MHz 75 mw

Texas INSTRUMENTS
INGOI(I‘ORA‘ €0
POST GFFICE BOX BOI2 o OALLAS, TLXAS 79227



TYPES SN54174, SN54175 SNH4LS174, SN541S175, SN54S174, SN5485175,
SN74174, SN74175, SN74LS174, SN7ALS1I5,. SN745174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP- FLOPS WITH CLEAR

- T
functional block diagrams
'174,°L5174,'8174
w0 B b  of 1a
P> o *175, 'L§176, *S176
CLEAR
)
J " o ol
. : . oK
n R ol o >
L
<r—-c>’cx CLEAR
CLEAR B
5| 7]
) ? . 0 8 o ol
[ y 7,
ap 8 o o= o —c>cx
sk
P> cx d 1 ciean
CLEAR L
) | t 112) ) 10)
[ . 1) D o=
3. .
1 - .
o v o ST 24 > cx
_fon
of—
> cK CLEAR
[
] CLEAR : :
193] s
)——-T a0 ! 0 af—
g0 3 _ 3 o2 0-—"C>°" ,
PN L
clock 2 &—
»—-—c>cx CLEAR
: . )
. CLEAR . CLEAR
g
< {14 ’
o ¢ I '
> ok
. cock -2 ,
CLEAR
CLEAR m
"
__(*> « + + dymamic Input activated by transition tiom a high lavel 10 & fow level,
3 -
]
i

4 ) TEXAS INSTRUMENTS

CORPORAIED
POST OFFICE BOX 9012 « DALLAS. TEXASG 782232



TYPES SN54174, SN54175, SN541S17

SN74174,

4, SN5415175, SN54S174, SN54S175,

SN74175, SN74LS124, SN74LS175, SN74S174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

REVISED OCTOBER 1976

whematics of inputs and outputs

SN54174, SN54175, SN74174, SN741.75

" EQUIVALENT OF ALL INPUTS
Al
i
i

Vee

' INPUT

Clock, D: Req =8 k2 NOM
Clear: Req=4 k2 NOM

TYPICAL OF ALL QUTPUTS

SN541.5174, SN54LS175, SN74LS174, SN74LS175

T EQUIVALENT OF ALL INPUTS 3 TYPICAL OF ALL OUTPUTS
- i —t———————
VEg ———g Z Vee
120 0
Req NOM
INPUT — ——
!t OUTPUT
h 4
7

Clock: R.q =17 k2 NOM
Clear, O: R.q =20 k2 NOM

———————

SN54S174, SN54S175, SN745174, SN745175.

—————
" EQUIVALENT OF ALL INPUTS

TYPICAL OF ALL OUTPUTS

50 §1 Vee

ouTPUT

TEXAS INSTRUMENTS

INCORPORAYED
POST OFFICE BOR 5042 o

DALLAS, YAXAS Fb222
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TYPES SN54174, SN54175, SN74W4 SN74175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

absolute ma

ximum ratings over operating free-air temperature range (unless otherwise noted) I
Supply voltage, Vcc(seeNote\) S O R R 1
Inputvoltage . . . . » - e e e e e e e e ey . P Y
Operating free-air temperature runge SN54174 S§N54176 Circuits . . .+ . .+« . . .. =55°CtoIx";
SN74174, SN74176 Circuits e e e .. 0Cwrt
Storage 1eMPErBlurBranga o o + = + o o+ oo+ e oo on s os st ot tne e —65‘0‘015;;'
NOTE 1: Voitege valugs a1 with respect 19 network om\md urmln.l. N
recommended operating conditions
SNBA174, SN54176 SN74:74.SN7417§
MIN NOM MAX | MIN  NOM MAX Ot
Supply voitage, Voo 4.5 6 6.6 | 4.76 13 5201 ¥
“High-level output current, 'OH -800 ~800|
Low-level output current, oL " . 18 6] »a
Clock trequency, tciock Q 25 0 25 ww !
. Width of clock or clear pulse, tyy 20 20 ~
. Data input 20 20 ~
Setup time, 15, 7 >
. Clear inactive-state 25 25 -}
Data hoid time, 1 : 5 [3 =
Operating free-air temperature, Ta —-55 125 ‘0 70] € ;

electrical ch

aracteristics over recommended operating freq-air temperature r

ange (unless otherwise noted;

1 Eof conditions shown ss MIN or MAX, use the appropri

type.

AN ypkeal values are a1 Veg*BV.Ta= 28"¢C.

$ Not more than one output should be shorted at atime,
NOTE 2: With all outputs

applied 10 clock,

. switching characteristics, VcC=5 V. TA = 25°C

ate voluw spocitied undar reco

open and 4.5 V sppilad to ail d-u and clear lnputs, lgg is

ded opursilng

d siter &

PARAMETER TEST CONDITIONS | MIN _TYP_ MAX Ladl]
Tmax Maximum clock frequency ' 26 35 i !
P Ton delay time, low-to-high-level output 1 el .
wLH ropagation delay time, low-10: high-level output from cleat cLe 15 pF, 16 28 ~ ‘
(SN54175, SN74175 onlyl
- - - v Ry, =400 9, 5 ~
tpry.  Propagation delay time, high-to-law-level outpul from clo}u See Note 3 23 3
e ¢
WL Propagation detay time, low-10-hugh-tevel output from clock 20 30| =
piiL Propagsation delay time, high-to-low-evel output from ctock 24 3% -
NOTE 3: Load clircult and valtage waveforms are shown on D.lpt 3:1 [\ ’
" .
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PARAMETER TEST CONDITIONS? MIN TYPI MAX]|wit
Vin High-level input voltage 2 v i
Vir  kow-level input voltdge 08] ¥ H
Vi  tnput clamp voltage Vec= MIN, | = ~12mA -15] §
Voo s MIN,  Vip=2V,
Vi High-level outpul voltage 24 34 v
OH T . | e Vi =08V, lgH=—800uA
- Vep = MIN, Vip=2V,
VoL Low-level outputvoliage VCC. 08V, | i 0.2 Q4| V¥ {
/iL= 08V, loL*= 16 mA o
Iy tnput current at maximum input vollage Vee = MAX, V=55V 1] ™ ¢
iy High-level input current Vee» MAX, V=24 v a0] o
iy Lowlevel input current Voo = MAX, V=04V ~16] ™ !
5 snsa® | -20 -57 1
log - Short-circuit out 8 Vee = MAX ———
os ri-circuit output curren . cc Vo —5 ret
‘ 45 65
ice  Supply current Vee = MAX, See Note 2 :;‘; 70 25 [l

for the applicebie 807

y ground, then v

e el i ———
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TYPES SN54LS174, SN54LSTTS, SNTALSIT4, SNT4LSIT5
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

REVISED DECEMBER 1880

absolute maximum ratings over operating free-air temperatqre range (unless otherwise noted)

Supply voltage, Vo (see Note 1)
Input voitage . ',

s g4 e

e e

Operating free-air temperature range. SN54LS‘I74 SN54LSI75 Clrcuns
SN741.5174, SN74LS176 Circuits

Storage temperaturerange . . . .
NOTE ):
recommended operating conditions

« e

B

Vollage values are with reipect 10 network ground terminsl,

1A%
e e IAY
" 65°C 10 126°C
.+ 0°C1a70°C
-65°C 10 160°C

. ‘ SN54LS174 SN74LS174
SNS4LS176 SN74LS176 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 56| 4.76 5 625 V
High-level output current, 1o ~400 —400| KA
Low-level output.current, 1o 4 8] mA
Ciock frequency, telock . 0 30 0 30| MHz
Width of clock or clear pulse, t, 20 20. ns
Setup tima, 1 Data input 20 20 ng i
: B Cluor Inactive-siote 25 26 ne
Data hold time, ty 5 6 ng
Operating free-air temperature, TA —55 128 o 70 °c

glectrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

. SN54LS174 SN74LS5174
PARAMETER s b TEST CONDITIONS? SNS4LS17S SN74LS175 _ JuniT
: o MIN TYP} MAX [MIN TYPl mAaX
Viyy  High-lavel input voltage 2 2 v
Vit Low-level input voltage 0.7 08| Vv
ViK ' Input clamp voltage Vec*s MIN, 1= ~18mA -1.6 -1.5 V
. Vee= MIN, VIH*2V,
Vi High-level output volt 25 35 27 38 A
OH 9 P s ViL = Vi mex, Igy =—400 uA
: Vees MIN,  Vig=2V, oL = 4 mA' 0.26 04 025 0.4
Vi "Low-level output voltage . v
ot P 9 ViL = V) max loL = 8mA 0.36 0.5
nput t
0 nput current a Vo= MAX, Vj=7V 04 0.1 ma
maximum input voltage Y
| hH High-level input current Veoc=MAX, V=27V 20 20} wA
UL Low-level input current Vee= MAX, V=04V —0.4 ~-0.4] mA
los Short<circuit 6utpux current § Vee™ MAX . |-20 ~-100| -20 ~100} mA
‘LS174 116 26 16 26
§ Suppt t =MAX, SeeN !
cC upply curren Vee X ee Note 2 WSWS - pr ey 8 mA

'For conditions shown as MIN or MAX, use the appropriats.value specifivd under recommended opcvnin'p conditions,

'Nl typical values are 8t Ve » SV, Ta » 25°C.

iNot more than one cutput should be shoried st e time, and durstion of the short-clicult shoyld not excesd one second.

ROTE 23 wWith sli cutputs open and 4.5 V appired to &l data and clesr Inputs, o is od sitar 8 y ground, then 4.8 V, s
applied to clock,
swnchmg characteristics, Vg = 5 V. Ta= '25°C .
. . ‘L8174 ‘LSI76
PARAMETER ! TEST CONDITIONS UNIT
MIN TYP MAX [MIN TYP MAX

fmax Maximum clock frequency- . 30 40 30 40 MH2

1p L Propagation delay time, low-10-high-ievel output from cleor * C = 15pF, 20 30| bns

pHL Propagation delsy time high-to-low-level output {rom clear . AL = 2 Q, 23 35 20 30{ ns

1pLH Propagation delay time, low-10-high-luvel output trom clock See Note 4 20 30 "3 25)

tpyyL Propagation delay time, high-to-low-lsvel output from clock 21 30 16 25| ns
HOTE 4:.Load cluyuh ana voltupe waveforms nn.mewn on page 3-11, M !

.
LR
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TYPES SN54S114,
HEX/QUADRUPLE

SN548175, SN74S174, SN74s175
D-TYPE FLIP-FLOPS WITH CLEAR .

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, Ve (see Notel) . . ., ., ., .,

lnputvoltage..............;..'...

Operating free-air temperaturé range: SN545174, SN54S5175 Circuits
SN745174, SN745175 Circuits

A L T T

Storage temperature range ., .,

NOTE 1: Voitege valuss are with fuspect 10 network ground terminal,

tecommended operating conditions

55V
-55°C 10 125°¢C
0°C 10 70°¢
~65°C 10 180°C

"

. . SNb4S174, SNB4S175 SN745174, SN7451785 UNIT
- - MIN  NOM MAX MIN  NOM  MAX
Supply voltage, Vee 4.5 6 8.5 4.75 8 5.26 v
High-leve! output current, loH -1 : -1 | mA
Low-level output current, lo 20 20 | mA
Clock frequency, felock (1] 75 )] 75 | MMz
Pulse widih, w 2::::‘ “7) I; ns
Setup time, 15, Parihpur 5 - 5 ns
i Clear inactive-state 5 5

Data hold time, th F " 3 3 ns
Operating free-air temperature, T 4 —55 125 [} 70 | °C

electrical characteristics over recommended operating free-air tem

perature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? MIN  TYPT MAX [uNIT
ViH_ High-evel input vol tage 3 2 v
V) Lowlevel input voltage 08] Vv
ViK Input clamp voltage Vee = MIN, I} = —-18mA 12|V
. VCC*MIN, V=2V, SN545° 25 34
v High-level output voly . v
OH Hioh-levsl gutput voltage VIL08V. loy=—1ma sN1as” | 27 aa
VeeaMIN, Vyya2v, )
\/ Lowlevel output volt . v
OL Lowevel output voltage VIL=08YV, Ig, = 20mA . .6
i Input current at maximum input voltage’ Vcoe = MAX, Vi=65V 1] mA
lii__High-level input current ' Voo = MAX, Vi=2.7Vv 50] pA
i Low-level input current Vec = MAX, V=05V , —2( mA
as__ Short-circuit output current § Vee = MAX v -40 ~100]| mA
) : 174 90 144
[ Supp! = MAX, See Note 2 mA
oC  Supply cusrent Vee = MA ee Note 75 e P J
TFos conditions shown as MIN or MAX, use m; sppropriate vatue speclfied under ¢ operating diti s for the i device

type. X
tan typicat values are at Vee=5 v, Ta= 25°¢.
Not more than one output shduld be shoried st a time, snd duration -]

NOTE 2: With an Outputs open -nd‘ 4.5 V applied to all data ana ¢
apptied to clock,

switching characteristics, Vee=5V, Ta =25C

{ the shori-circuiy should no

fear inputs,

fce s messured after

Lexceed one secony,
® Momentary ground, then 4.5 V, b

PARAMETER TEST CONDITIONS | MIN TYP  MAX [UNIT

{max Maximum clock {requency R 75 110 MH?
Pro tion dulay time, low-10-high-tevel Q output from clesr © '
tPLH (;NZQ;‘ v 9 P Cy » 15 pF, 10 15 L
5. SN745175 only) Ry = 280 11
tPrL  Propegation delay time, high-to-low-level Q ouput from clear s l; Note 3 ‘ 13 22 Lnd
ote
tpLH Propagation delay time, low:to-high-level output lrom clock o 8 12 n
tPe. Propagution ume, high-10-low-level output from clock 115 17 ns
NOYE 3: Losa circuit and voltage wavefofms are shown on Page 3-10,
" .+ TEXAS INSTRUMENTS
. . INCORPORAILD
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TYPES SN5415240,SN5415241,SN541S244,SN545240,SN545241,
- SN7418240,SN741S241, SN74LSZ44 SN745240,SN745241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE QUTPUTS

Typical T'vplul Typical Propagation Typical Typical Powaer
oL 10H Delay Times Enable/ Dissipstion
(Sink  (Source : Disable {Enepled)
Current)  Current} Inverting  Noninverting  Timas lanverting  Noninverting
" SNS4LS' 12mA  ~12mA 105ns 12ny 18 ns 130 mw 136 mW
SN74LS" 24mA -186 mA  10.6ns 12ns 18 ns 130 mw 136 mwW
SNB4S* 48mA  —12mA 4.5n Gns 9ns 460 mw 638 mw N
SN748° 6AmA -—15mA 4.6 ns 6ns- 9ns 450 mw 636 mw
SNB54L.§240, SNB4S240,,.J
¢ 3-State Outputs Drive Bus Lines SN74L5240, SN745240..,JOR N
or Butter Memory Address Registers (TOP VIEW)
Ve 30 YW1 aae W 1A wa osar tva gay

¢ P-NP Inputs Reduce D-C Loading minioiainininininit

- ¢ Hysteresis at Inputs Improves
Noise Margins
y o

orcription

These octal buffers and line drivers are designed {> / /' / / ]/ /‘ /
e N e ¥ R

soecifically to | improve both the performance and
oensity of three-state memory address drivers, clock
cowvers, and bus-oriented receivers and transmitters.

The designer has a choice of selected combinations of vV s sFAsHsH sy =
wverting and noninverting outputs, symmetrical G‘ 1B WL 2ve a2 V3 1A 7vi AR Y1 oRD
{active-low, output control) -inputs, and comple-

meatary G and G inputs, These devices feature high SN54L.5241, SN54S241 . ... J

SN74LS241,SN74S241., . JOR N
{TOP VIEW)
Vee 26 1Yy a4 vy 2a3 13 A2 : Y4 2AY
il Jul Jol sl tel [ul (o] (] fu

27001, |mproved fan-in, and 400-mV noise- margin.
The SN74LS’ and SN74S% can be used to drive
terminated lines down to 133 ohms.

shematics of inputs and butputs
‘LS240, °LS241, ‘LS244

EQUIVALENT OF " TYPICAL OF ALL o

V:CH INPUT \ OUTPUTS . c{> ,{'/ ( / '/ / l/
S ' jl‘g @ ‘é’g

w N S S PV DeBabEDaDeDeblaDs0el
: R |E' 1 ava 1A2 EiZ) VA3 ln. "4 EAR) ano
- -__.[ " SN541.S244...d
SN74LS244 ... J OR N
. {TOP VIEW)
: UTPUT -
VCC 'u 1Y4 JAs Y2 1AY 1v3 247 14 A1

5240 '524%. mn L " o » " " 2 2 n

EQUIVALENT OF
EACH INPUT

GND
ol
Yee— ////’//
Ut -
L5240, ‘L5241, °LS244;
I R = 50 1 NOM L

‘8240, °S241:
R =25 0 NOM

[ T I I Y I T O T R T R R )
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TYPES SN541S240

SN741S240,SN74L
BUFFERS AND LI

SN54L5241,SN541S244,
$241,SN7418244
NE DRIVERS WITH 3-STA

\TE OUTPUTS

—,
recommended operating conditions
. SN64LS" SN74LS*
PARAMETER MIN_NOM MAX | MIN wom  aa ]
Supply voltage, Ve (see Note 1] 4.6 6 6.5 | 4.78 5 5.2 v
High-level output current, loH =12 AR i
Lowdsvel output current, lop 12 24 -uw'
Operating lree-nlr wmperature, 1 4 ~B66 126 0 07 %
NOTE 3: Voliage values are with 143PeCt 10 network ground nl'mlml.
electrical characteristics over recommended operating free-air temperature range (unless otherwise notsd;
SN54LS’ SNI4LS"
t
PARAMETER TEST CONDITIONS MIN TYPT MAX MIN_TYPT MAX Uy
Vin High-tevel input voitage 2 2 \
ViL Low-level input voltage . 0.7 08171
ViK Tnput clamp voltage Vee = MiN, )= —18'mA -1.5 =151
_Hysteresis (V= Vy_] Vee = MIN / 0.2 0.4 0.2 0.4 ¥
JecTEIN. " TVr=2 V. 24 34 24 a4 :
VOH  High-evel output voltage it = Vi max, loy = —3ma v
Vee = MiN, ViH=2V, ‘2 2
4 ViL =05V, ioH = MAX
; Vec=MiN, T 0 TomaA 04 04.
VoL  Lowdevel output voltage Vid=2v, v
Vi = Vyy max loL =24 ma 05
Off-state output current, 3 N Fi
lozn high-leve] voltage appiied \\;CC- ;I:X, Vo=22v 20 20 ’” ¢
: Offstate output current, VIH- Vol AN 20 26
ozL low-level voltage spplied IL* ViLmax | Vg « 0. g -
Input current at maximum . T
I input voltage Vee=MAX,  vi=7V 0.1 01| ma
JiH__ " High-level input current, any input” Vecm"MAX, V=27V 20 201 &
I Low-tevel input current VEC " MAX,  V|{ =04V ° ) —~0;2 -0.2 [ »+ °
105 Short-circuit 0u1put current? Voo » MAX —40 . =225 [ ~40 =225 | ma !
Outputs high All 17 27 17 21 H
. VeemMAX - s 26 44 S 2% M}
Quiputs low - = - 3
Ice Supply current OGtputs coen L5241, °LS244 27 46 2 L] )
All autputs pulsoeen [~ s2a0 29 60 2 80
disabled ‘L8241, L5244 32 54 2 64 d
VFor conditions shown as MIN or MAX, uss the appropriate vadwe specified under recommanded operating condltians.
au typical values are at Vec =BV, T, =26°%C,
*Not more thah ©ne autput.should be shoried at a time, and durstion of the short-clrcult should not excesd one second, s
switching characteristics, Vog = 5 V, Ta = 25°C
‘LS240 ‘LS241, ‘LS244 wet i
PARAMETER T:ESTCONDIT!ONS MIN  TYP MAX MIN _TYP  MAX
Propagation delay time, 18 ~ }
PLH low-t0-high-level output 9 4 12
Propugation delay time, C = 45pF, RL=66710, 1w =
IPHL high-1o-low-luve! output See Nolqﬂ? 12 '8 2 T
Pz Ou1put enstile time 10 low fovel 20 Jo 20 301 = .
P7H Outpul analls tinw 16 high Tevel 6 23 16 2.
\pL7 Qutput disable time Trom low level C ~5pF, RL* 657N, 16 25 is »l.=
tPHZ Output disable time from high jevel See Nowe 2 10 18 10 8]
NOTE 2: Losd clrcult and voluu; waveformis are shown on Poge 311,
,
"
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