A A A AN IE

SN54ALS230, SN54ALS231, SN54AS230, SN54AS231
SN74ALS230, SN74ALS231, SN74AS230, SN74AS231
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982 —REVISED MAY 1986

® Package Options Include Plastic ‘*Small SNS4ALS‘, SN54AS’ . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers, SN74ALS’, SN74AS’ .. . DW OR N PACKAGE

[F Ry

Al € e d A,

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 16 [ Vee
® 'ALS230 and 'AS230 have True and 1A1 2 2G/2G*
Complementary Outputs 2va s 1Y1
® 'ALS231 and '‘AS231 have Complementary 12::; E: fﬁ;
G and G Inputs 143 [Js 2A3
® 3-State Outputs Drive Bus Lines or Buffer 2v2 7 1Y3
Memory Address Registers 1A4 s 2A2
. - . " 2v1[]e 1Y4
® High Capacitive Drive Capability GNDVE10 2A1
Current Sinking Capability Up to 64 mA
® Dependable Texas Instruments Quality and b
Reliability SN54ALS’, SN54AS’ . . . FK PACKAGE
(TOP VIEW)
description
These octal buffers and line drivers are designed
specifically to improve the performance of three-
state memory address drivers, clock drivers, and
bus-oriented receivers and transmitters. The i
designer has a choice of selected combinations 2A4
of inverting and noninverting outputs, 1Y2
symmetrical G (active-low- output control) 2A3
inputs, and complementary G and G inputs. 1Y3
The -1 versions of the SN74ALS’ parts are
identical to their standard versions except that > % < § S(‘
. L. N PO N~ N
the recommended maximum IQL is increased to
48 milliamperes. There are no -1 versions of the *2G for 'AS230 or 2G for ‘ALS231, "AS231
SNBG4ALS’ parts.
The SNB4' family is characterized for operation
over the full military temperature range of
_55°C to 125°C. The SN74’ family is
characterized for operation from 0°C to 70°C.
This document contains information on products in Copynght © 1982, Texas Instruments Incorporated
more than one phase of development. The status of %
e oharcusue e pegels) spaclying it TExAs
’ 2-247
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SN54ALS230, SN54ALS231, SN54AS230, SN54AS231
SN74ALS230, SN74ALS231, SN74AS230, SN74AS231

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbols T

'ALS230, 'AS230

‘ALS231, ‘A8231

1G EN 1G EN
(2) 2)
1A1 D v U8 4vq 1At 2 D v LISV
a2 10 (16 yy» a2 & (16) 4y,
1a3 8 (14} qy3 1a3 8 04 yys
a8 8 02) 1y, 180 18 (121 va
25 12 EN 26 Y2 EN
1 9
2 a1 A1 S 9 Lvs aaq 1 S 9 vy
282 13 "% 2a2 A1 2 av2
> 2a3 8 5 ovs 2a3 18 5 ayvs
- 2a8 7 3 2va4 2A4 —-—-—-—‘”7) B3 ova
w
Q " . .
3 logic diagrams {positive logic)
Q. .
> ALS230, 'AS230 'ALS231, 'AS231
72]
o ° o 23>
=
(v}
c 141 2 LIRIV 1a1 42 08y,
182 4 Jl ; 18y, 1a2 4 JI ; 16) v2
Y ]
1a3 8 ) 1y 143 8! 14 va
1ae 8 iE 02 . 1ae B EE 120,04
o5 9 ﬂD w0 Ny
|7
) b
a0 VI( 9 vy a0 A1 IS (LI
) ._.—‘.
7
242 3 L7 oy, 242 12 &tﬁ ) av2
2a3 22 Jl/: & ova 2a3 1% { >_c 5) 2v3
2as 7 > 3 ,ve a0 2 (]
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC quincation 617-12.
Pin numbers shown are for DW, J, and N packages.
i
2.248 TeEXAS Lu
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PRODUCT
PREVIEW

SN54ALS230, SN74ALS230
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

SUPPlY VOIAGE, VO - o o oo o e e e 7V
INPUE VOIAGE .« . . o o 7V
Voltage applied to a disabled 3-state output. . ... ... ... ... 5.5V
Operating free-air temperature range: SN54ALS230. ... .. ... .......... ... —-55°C to 125°C

SN74ALS230. . . .. . . 0°C to 70°C

Storage temperature 8N . . . . . . . ...ttt

recommended operating conditions

SN54ALS230 SN74ALS230 ’ UNIT
MIN NOM MAX MIN NOM  MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \ =
VIH High-level input voltage 2 2 \
ViL Low-fevel input voltage 0.7 0.8 " ‘(
loH High-leve! output current -12 -15 mA s
12 24 r
loL Low-level output current mA 3
a8t e
Ta Operating free-air temperature -58 125 o} 70 °C c
1The 48 mA limit applies only to the — 1 versions and only it V¢ is maintained between 4.75 V and 5.25 V. g
electrical characteristics over recommended operating free-air temperature range (unless otherwise -:
noted) {
PARAMETER TEST CONDITIONS MI:Ns:::iszsl(\;AX Ml:N7:::‘szal\olle UNIT E
-
VK Vee = 456V, |l = —18 mA -1.2 -1.2 \
Vee = 45V 1055V, gy = ~04mA Vee -2 Vee -2
Vee = 45V, loH = ~3 mA 2.4 3.2 2.4 3.2
VOH A\
Vee =45V, loH = - 12 mA 2
Vee = 45V, loy = =15 mA 2
Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee = 4.5V, loL = 24 mA 0.35 0.5 \%
Vee = 475V, IgL = 48 mA (-1 versions) 0.35 0.5
lozZH Vee = 6.5V, Vo = 2.7V 20 20 #A
lozL Vee = 6.5V, Vo = 0.4V -20 - 20 pA
Iy Vee = 6.6V, Vi=7V 0.1 0.1 mA
I Vee = 5.5V, Vi =27V 20 20 pA
L Vee = 5.6V, Vi =04V ~0.1 -0.1 mA
Io§ Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 mA
Outputs high 7 7
lcc 'ALS230 Vee = 5BV, Qutputs low 15 15 mA
QOutputs disabled 12 12
TAll typical values are at Voe = 5V, Ta = 25°C.
8The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, ips.
PRODUCT PREVIEW documents contain information .
on products in the formative or design phase of 4,
development. Characteristic data and other TE,XAS b
specifications are design goals. Texas Instruments 2-249
reserves the right to change or discontinue these INSTRUM ENTS

products without notice.
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SN54ALS230, SN74ALS230 PRODUCT
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS PREVIEW

*ALS230 switching characteristics {see Note 1)

N Vgc =6 V. Veg = 45Vto55YV,
CL = 50 pF. CL = 50 pF,
R1 = 500 2, R1 = 500 Q.
FROM TO
PARAMETER R2 = 500 @, R2 = 500 ©, UNIT
(INPUT) (OUTPUT)
Ta = 25°C Ta = MIN to MAX
‘ALS230 SNS54ALS230 SN74ALS230
MIN  TYP MAX MIN MAX MIN MAX
t 5 R
PLH A v L Z ns
tPHL 5 - 7
t — 9 5. A4 .
PZH G Y 2 — 12.¢ ns
2 tpzL 10 Z 4
t = 5 a
PHZ ] Y —— 4 ns
tpLz 6 A
'E NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
(V2]
]
3
o
172]
=
(2]
<.
~e
7]
PRODUCT PREVIEW documents contain information
:n pll'mluc(s in él':a formative m;‘ design Ehasehnf Q‘
evelopment. aracteristic data and other
2-250 spnnifigaﬁuns are design goals. Texas Instruments TEXAS
reserves the right to change or discontinue these lNSTRUM ENT‘S

products without notice.
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SN54ALS231, SN74ALS231

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

SUPPIY VOMBEE, VOG-« o o o o ot e e
INPUL VOIAQE .« .« o e v et e et e e e e e e
3-state QULPUL. . . . . oo

Operating free-air temperature range: SN54ALS231

Voltage applied to a disabled

Storage temMperature TANGE . - . . . o .« oot v it e e e

SN74ALS231

recommended operating conditions

SN54ALS231 SN74ALS231 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply volitage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 Vv '
I0H High-level output current -12 -15 mA A
12 24 :
oL Low-level output current mA 1
48! .
Ta Operating free-air temperature -55 125 ¢] 70 °C (
TThe 48 mA limit applies only to the — 1 versions and only if V¢ is maintained between 4.75 V and 5.25 V. ¢
L
electrical characteristics over recommended operating free-air temperature range {unless otherwise -
noted) z
SN54ALS231 SN74ALS231
PARAMETER TEST CONDITIONS N TYPT WAX | MIN TYPE WAX UNIT E
VIK Vee = 4.8V, I = —18 mA 1.2 1.2 v <
Veec = 45Vtob5V, gy = -04mA Vee -2 Vee -2
Vee = 45V, IoH = ~3 mA 2.4 3.2 2.4 3.2
VoH A
Vee = 45V, loH = —12mA 2
Ve = 45V, lpH = —15mA 2
Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee = 45V, oL = 24 mA 0.35 0.5 \Z
Vee = 475V, IgL = 48 mA (-1 versions) 0.35 0.5
lozH Vee = 5.5V, Vo =27V 20 20 A
lozL Vee = 5.5V, Vo = 04V -20 -20 A
1) Vee = 5.5V, Vi=7V 0.1 0.1 mA
1H Vee = 556V, V=27V 20 20 pA
ITR Vee = 5.5V, Vi=04V -0.1 -0.1 mA
108 Vee = 5.5V, Vo = 2.26V -30 -112 | -30 -112 | mA
Cutputs high 7 11 7 11
Ice 'ALS231 Vee = 6.5V, Outputs low 15 22 15 22 mA
Outputs disabled 12 19 12 19
Al typical values are at Ve = 5V, Ta = 25°C.
5The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
PRODUCTION DATA documents contain information
current as of publication date. Products conform Q’
to specifications per the terms of Texas Instruments
standard warranty. Production processing does not 2-251

necessarily include testing of all paramsters.

TeEXAS
INSTRUMENTS
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SN54ALS231, SN74ALS231
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

‘ALS231 switching characteristics (see Note 1)

Vege = 5V, Veg = 45Vtob65V,
CL = 50 pF, Cp = 50 pF.
FROM 10 R1 = 500 Q, R1 = 500 Q,
PARAMETER R2 = 500 2, R2 = 500 Q, UNIT
(INPUT) (OUTPUT)
Ta = 25°C Ta = MIN to MAX
‘ALS231 SN54ALS231 SN74ALS231
TYP MIN MAX | MIN MAX
tpLH A ) v 5 2 12 2 9 s
tPHL 5 2 11 2 9
tPZH 18 v 9 4 17 4 14 ns
2 tpzL 10 5 21 5 18
tpHzZ 5 v 5 2 12 2 o]
tpLz 6 3 18 3 12
IE tPZH 26 v 11 5 18 5 16 s
[72) tpzL 12 5 22 5 19
o PHZ 2G v 6 2 12 2 10 ns
- tpLZ 7 3 19 3 13
o
> NOTE 1: Load circuit and voltage waveforms are shown in Section 1. ¥
(7]
=
Q
e
-+
[’
PRODYCTION DATA documents contain information
current_'gs of puhlica':ion dats.' i;_rodnclts conform b
to specifications per the terms of Texas Instruments
2-252 ‘warranty. Production p ing does not TEXAS
necessarily include testing of all parameters. INSTRUMEN’]‘S
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SN54AS230, SN54AS231, SN74AS230, SN74AS231
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

abso

lute maximum ratings over operating free-air temperature range {unless otherwise noted)
SUPPIY VOIage, VG - -« v v v e e e 7V
INPUL VOILAGE . . . o o o e 7V
Voltage applied to a disabled 3-state output . .. ... ... ... L 5.5V
Operating free-air temperature range: SN54AS230, SNb4AS231 ...... ... ... -55°C to 125°C
SN74AS230, SN74AS231 .. ... ... ...... 0°C to 70°C
Storage temperature FaNGE . . . ... ... e —-65°C to 150°C

recommended operating conditions

SN54AS230 SN74AS230
SN54AS231 SN74AS8231 UNIT
MIN NOM MAX | MIN NOM MAX :
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \'Z
VIH High-level input voltage 2 2 \' “
ViL Low-level input voltage 0.8 0.8 Y 'E
lOH High-level output current -12 -15 mA :
loL Low-leve!l output current 48 64 mA .
Ta Operating free-air temperature -55 125 o] 70 °C :
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) <
SN54AS230 SN74AS230 -:
SN54AS231 SN74AS231 ¢
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | WIN_ TYPT  MAX UNIT ¢
VIK Vee = 45V, | = ~18 mA -1.2 -1.2 \ -
Vee = 45Vto55YV, Igpy= -2mA Vee-2 Vec-2 <
Vom Vee = 4.5V, lIoH = -3 mA 2.4 3.4 2.4 3.4 v
Vee = 45V, IoH = ~12 mA 2.4
Veec = 4.5V, IpH = - 15 mA 2.4
VoL Vee = 45V, loL = 48 mA 0.27 0.585 v
Vee = 45V loL = 64 mA 0.31 0.55
lozH Vee = 6.5V, Vo =27V 50 50 A
lozL Vege = 5.5V, Vo =04V -50 -50 A
Iy Vee = 556V, Vi=7V 0.1 0.1 mA
IH Vege = 5.5V, V=27V 20 20 A
o as230 24 Vee = 5.5V, V) =04V - S N
All others -0.5 -0.5
Io* Vee = 5.5V, Vo = 225V -50 ~150 | -50 - 150 mA
Outputs high 16 25 16 25
'AS230 Vee =65V Outputs low 55 87 55 87 mA
lec Outputs disabled 29 46 29 46
Qutputs high 12 18 12 18
'AS231 Vee = 6.5V Outputs low 52 82 52 82 mA
Outputs disabled 25 39 25 39
TAll typical values are at Voe = BV, Ta = 25°C.
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipg.
PRODUCTION DATA documents contain information
current as of publication date. Products conform %
oot s, radoshon processing dows Texas 2.253
necessarily include testing of all parameters. lNSTRUMENT‘S
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SN54AS230, SN54AS231, SN74AS230, SN74AS231

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

'AS230 switching characteristics (see Note 1)

Vcc = 45Vt 556V,
CL = 50 pF,
FROM TO R1 = 500 Q,
PARAMETER UNIT
E {INPUT) (OUTPUT) R2 = 500 Q,
Ta = MIN to MAX
SN54AS230 SN74AS230
MIN MAX MIN MAX
. . 7 . .
tpLH 1A v 25 L] 2.5 6.5 ns
tPHL 2 [} 2 5.7
t 25 U7 9 . 6.2
PLH 2A 2y 25 ns
2 PHL 2 7 2 6.2
tPzZH 2 7 2 6.4
- 2 .
PZL 16 1v o 2 8BS | s
> tPHZ 2 5.5 2 5
5 tpLz ; 2 12.5 2 9.5
. tPZH 2 10 2 9
3 tpzL 26 2y 2 8 2 75 1 e
o tPHZ 2 6.5 2 6
> tpLZ 2 10.5 2 9
(72]
o ‘AS231 switching characteristics (see Note 1)
3 Vee =45Vt 55V,
c Cp = 50 pF,
- FROM TO R1 = 500 ©,
PARAMETER IT
» (INPUT) (OUTPUT) R2 = 500 0. UN
Ta = MIN to MAX
SN54AS231 SN74AS5231
MIN MAX MIN MAX
h¢ 2 . .
PLH A Y ’ 2 55 ns
tPHL 2 [ 2 5.7
tpZH 2 7 2 6.4
t _ .
PZL 3 v 2 9 2 8.5 ns
tPHZ 2 5.5 2 5
tpLz 2 12.5 2 9.5
tpzH 3 1 7 3 6
t
PZL G v 3 10 3 9 ns
tpHZ 3 6.5 3 6
tprz 3 13.5 3 7
NOTE 1. Load circuit and voltage waveforms are shown in Section 1.
PRODUCTION DATA documents contain information
nurront’as of publica':inn duta.f F]'_roduclts conform
1o specifications per the terms of Texas Instruments
5 954 B per theterms of Toxas TEXAS
INSTRUME

necessarily include testing of all parameters.

NTS
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