and Standard Plastic and Ceramic 300-mil (TOP VIEW)

| DIPs 16 Vee
'ALS230 and ‘AS230 have True and 1a1 2 2G/2G*
Complementary Outputs 2v4 (] 1Y1

2 2A4

‘ALS231 and ‘AS231 have Complementary ;$3 E; 1y2
G and G Inputs 1a3 [Je 2A3
3-State Outputs Drive Bus Lines or Buffer 2v2 47 1Y3

| Memory Address Registers 1A4[]8 2A2

| . . . 2v1[Je 1Y4
High Capacitive Drive Capability ano o 2A1

| Current Sinking Capability Up to 64 mA
Dependable Texas Instruments Quality and

SNE4ALS', SNG4AS’ . . . FK PACKAGE

TEXAS INSTR (LOGIC)
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SN54ALS230, SNGAALS231, SNGAAS230, SN54AS2311-52-01
SN74ALS230, SN74ALS231, SN74AS230, SN74AS231
OCTAL BUFFERS AND I.INE DRIVERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982--REVISED MAY 1986

Package Options Include Plastic ‘'Small
Qutline’’ Packages, Ceramic Chip Carriers,

Reliability

The -1 versions of thé SN74ALS’ parts are
identical to their standard versions except that
the recommended maximum lQ(_ is increased to
48 milliamperes. There are no -1 versions of the
SNB4ALS’ parts.

The SN64’ family is characterized for operation
over the full military temperature range of
—~BBOC to 125°C. The SN74' family is
characterized for operation from 0°C to 70°C.

SNB4ALS’, SN54AS’ . .
SN74ALS’, SN74A%' . .

>Za><

*2G for *AS230 or 2G for ‘ALS231, ‘AS231

. J PACKAGE
. DW OR N PACKAGE

(TOP VIEW)
description g
- o9
These octal buffers and line drivers are designed g; glo glg
specifically to improve the performance of three- 5
state memory address drivers, clock drivers, and 1A2
bus-oriented receivers and transmitters. The 4 ™
designer has a choice of selected combinations 2Y3 (15 17{]2A4
of inverting and noninverting outputs, 1A31]6 16[j1y2
symmetrical G {active-low- output control) 2v2{]q 15[]2A3
inputs, and complementary G and G inputs. 1A4[]8 I 14[]1v3
10 11121

ALS and AS Circuits H

Copyright ® 1982, Texas Instruments Incorporated

mm than one phase of day opmnt. he status of
ck device is indicated
olmnul :huluurlsuu“' pagels spectiving

2551 G-12
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TEXAS INSTR (LOGIC) 25E D WE 89bL1723 0063L80 2 MN

SNG4ALS230, SNEAALS231, SN54AS230, SN54AS231 7-52-07
SN74ALS230, SN74ALS231, SN74AS230, SN74AS231
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbolst

'ALS230, ‘AS230 'ALS231, 'AS231
Tl EN g & EN
a1 2| D v~ 4y, 1 2 D VE~8L vy
g @ 18] 4yp T 08l 4y2
1as 1 14 4vg 1Az 18! (41 qya
ST 120 44 T ' U2 4y,
26 Doy 26 12_Ten
‘ _
e Y e
| : 282 3L —2. 2v2 2a2 113l L 2v
0 2a3 L18L L5 ava 243 18! . 5 ava
| an 31 n B
[y 2A4 —n b 2Y4 2A4 - 2vY4
(7]
o)) . .
= logic diagrams (positive logic)
; *‘ALS230, '‘AS230 ALS231, 'AS231
wn 5 5 A :{> )
®) D
-y b
o - 118)
£, 141 12 U814y 141 42 —=L 11
s | {
1a2 41 { ; 18) 4y, 142 A4 { ;: 18), vz
b b
143 L8 =5 14y 143 8 {5 04 4ys
e 8L 5 02 . 1ae L8 §: az
JL) b 26 1191 |>
b b
aap 10 l( (L. aay L1 5 @) v
PYYR L — l/l: 7 2v2 PYPRRLE { ; L avz
anz 118! PKI/ (5 s sng L8 {S [CIP
2aq A1 I/P( B s aag 111 {5 @ L,

*These symbols are in accordance with ANSI/EEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, and N packages. ’

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

T-52.07

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

Supply voltage, VGG« v v v vt e e e e et s IV
Input voltage. . . ........ P e e e Ve e 7V
Voltage applied to a disabled 3-state output........ e e ,... 8586V
Operating free-air temperature range: SN64ALS230.............. covvvuns , —=55°C to 125°C

SN74ALS230. ... ovvv i iiiaena e ..., 0°Cto 70°C
Storage temperature range. ..... e e e ... —656°Cto 1560°C

recommended operating conditions

SN64ALS230 SN74ALS230 UNIT
MIN NOM MAX | MIN NOM MAX 2
vee Supply voltage 4.6 5 b665] 45 5 5.5 \
VIH High-lavel input veltage 2 2 v
viL Low-level input voltage 0.7 0.8 v ‘(B
10H High-level output current . -12 ~16 mA '5
i 12 24 [1]
oL Low-levet output current e mA =
TA Operating free-air temperature -56 125 0 70 °C o
tThe 48 mA limit applies only to the —1 versions and only if Vg is maintained between 4.76 V and 6.25 V. 2
electrical characteristics over recommended operating free-air temperature range (unless otherwise 'g
noted) . ©
SNB4ALS230 SN74ALS230 )
PARAMETER TEST CONDITIONS N TPt MAX | WMIN TYPE  MAX UNIT El
ViK Veg = 4.5V, | = ~18 mA -1.2 ~1.2 v
Ve =45V1055VY,IoH = —04mA  fvee-2 Vee-2
. Voo = 46V, Ion = —3mA 2.4 3.2 2.4 3.2
VoH Voc = 45 V., oH = <12 mA 2 v
Vee = 45V, IoH = ~16mA 2
Vee = 4.5V, oL = 12 mA 0.25 0.4 - 0.26 04
VoL Vee =45V, loL = 24 mA 0.35 0.5 \
Vee = 4.75 V, lgL = 48 mA (~1 versions) 0,35 0.5
lozH Vee = BBV, Vo =27V 20 20 A
TozL Vce = 6.5V, Vg = 0.4V ~20 | ~20 | @A
1y Vee = 5.5V, Vi=7V 0.1 0.1 mA
IIH Vee =55V, Vi=27V 20 20 A
M Vce = 5.5V, Vi = 04V ~0.1 —0.1 | mA
Io§ Vee = 5.5V, Vo = 226V -30 -112 | -30 -112 | mA
Outputs high 7 7
Ice ‘ALS230 Vgg = 6.8V, Outputs fow 15 ] 15 mA
M Outputg disabled 12 12

$All typical values are at Vog = 6V, Tp = 26°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los-

2553 G-14
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TEXAS_INSTR (LOGIC) 25€ D WM 8961723 0083142 b WM
SNG4ALS230, SN74ALS230 , T-52.07  puopucr
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS PREVIEW
"ALS230 switching characterlstics (see Note 1) 7

Ve = BV, Veg = 45Vw0E5Y,
CL = 50 pF, Cp = 60 pF,
7 FROM T0 Rt = 600 4, R1 = 6004,
PARAMETER | wpuT) (OUTPUT) :i - Z‘;ﬁg _ 'T‘i N i:‘:::z MAX UNIT
‘AL8230 SNG4ALS230 SN74ALS230
MIN TYP MAX MIN MAX MiIN MAX
IPLH A v § ' ns
tPHL 6
| - 9 .
o 8 Y 70 ns
) [
"‘;': [ Y 7 5 ns
NOTE 1: Load circuit and voltage wa are sh In Sestion 1.
- 2554 A-01
PRODUCT PREVIEW decuments contain laformation
o periucts [n the formative o design phasa of
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SN54ALS231, SN74ALS231
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

T.52-07

absolute maximum ratings over operating free-air temiperature range {(unless otherwise noted}

N

ts

ALSand ASC

Supply voltage, VCC .+ v+ v vvvrrecr v cnarras e e 7V
Input voltage. . .......... et et e e e Y A
Voltage applled to a disabled 3-state output ................ e e ...56V
Operating free-air temperature range: SN54ALS231....... e —55°C to 125°C
SN74ALS231...... T ieereerae..s 09C to 70°C
Storage temperature range. . . ... ev et e e ... —66°C to 160°C
recommended operating conditions
SNB4ALS231 SN74ALS231 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 § 65| 4.5 6§ 5.6 Vv
VIH High-leve! input voltage i 2 2 v
ViL Low-leval input voltage 0.7 0.8 v
loH High-level output current -12 ] -15 | mA :
12 24
i Low-level output current - - mA
oL 25t .
TA Operating freq-alr temperature - 65 126 0 70 °C
tThe 48 mA limit applies only to the — 1 versions and only If Vo Is maintained between 4.75 V and 5.25 V. ’
elactrical characteristics over recommended operating free-air temperature range {unless otherwise
noted)
N SN54ALS231 SN74ALS231
PARAMETER TEST CONDITIONS , MIN_ TYPE MAX | MIN_ TVPT MAX UNIT
VIK Vee = 4.8V, If = ~18 mA -1.2 -1.2 v
Voo = 45V 1065V, Igy = ~0.4mA  |Vee—2 Vee -2
Vee = 4.5V, loH = —3 mA 24 32 24 3.2
Vo Voo = 4.5V, ol = —12 mA 2 v
Vee = 4.5V, IoH = —16 mA . 2
Vee = 45V, oL = 12 mA 0.26 0.4 ~0.26 0.4
VoL Ve = 4.5V, oL = 24 mA 035 05| V
Vee = 476 V, lgL = 48 mA (— 1 versions) 036 0.5
lozH Vegc =656V, Vg =27V - 20 - 20 uA
lozL Vee = 5.5V, Vo = 04V -20 ~20 BA
I Vce = 6.5V, V=7V 0.1 0.1 | mA
IH Vec = 65V, V=27V ] 20 20 | #A
L Vee = 6.6V, Vi = 0.4V ~0.1 ~0.1 | mA
Ig$ Vee = 5.5V, Vg = 228V -30 -112 | -30 -112 | mA
Outputs high 7 11 7 1N
ice *ALS231 Vee = 6.6V, Qutputs low 16 22 15 22 mA
Outputs disabledr 12 19 12 ] 19
4 All typical values are at Vge = 5V, Ta = 26°C.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, igs.
2555 A=02
PRODYCTION DATA dovuments contala Informatien
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TEXAS INSTR (LOGIC)

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

258 D

M 49L1723 0083184
752-07

T

'ALS231 switching characteristics {see Note 1}

Vg =5V, Vge = 45V1066V,
Ci = 50 pF, CL = 60 pF,
R1 = 500 €1, R1 = 500 9,
PARAMETER “T:x) (ouTTopun R2 = 500 1, R2 = 50O . UNIT
Ta = 26°C Ta = MIN to MAX
"AL§231 SNG4ALS231 SNT4ALS231
TYP MIN MAX | MIN MAX
tPLH 5 2 12 2 9
TP A Y 5 2 111 2 gl ™
tPzH - ] 2 7] 4 ia
1 Y
2 tozL ¢ 10 G 21] & 8] "™
tPHZ = 5 2 12 2 10
1 %
oLz G 6 3 i8] 3 12| ™
tPzr " 1 5 8] 5 16
G
Pzl 2 Y 12 G 331 8 9] ™
PHZ : 6 7 2] 2 70
P G
oLz 2 Y 7 3 9| 3 3| "™

2556

A-03

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
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TEXAS INSTR (LOGIC) _ 25E D MWW 89bL1723 0083145 1 W

SN54AS230, SN54AS231, SN74AS230, SN74AS231
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

T-52-07

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

Supply voltage, VCC « -+ v+ vvver v vnnen PN e e 7V
INPUEVOIAGE ..ot iv it e e e e R A
Voltage applied to a dlsabled 3-stateoutput . . ... ... e e ... BBV
Operating free-air temperature range: SN54A8230 SN54A8231 ......... —-55°C to 126°C

SN74AS230, SN74AS8231 ..... e .. 0°Cto 70°C
Storage temperature range ... ... . e aeee .o e e e . —66°C to 150°C

recommended operating conditions

SNG4AS230 SN74AS8230

SNE54A8231 SN74A8231 UNIT 2
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage ) 46 5 6.6 45 5 65| V
VIH __High-leval input voltage , 2 2 v 8
VIL  Low-lavel Input voltage 0.8 0.8 v '5
loH  High-levsl output current ] ~12 -16 | mA 2
loL Low-lavel output currant 48 64 | mA _—
TA Oparating free-air temperature ~-56 126 o] 70 °C 8
electrical characteristics over recommended operating free-alr temperature range {unless otherwise noted) <
SNB4AS230 SN74AS230 -g
SN54AS231 SN74AS8231 @«
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN_TYPT MAX UNIT 7
VK Voo = 4.8V, " = —18 mA 1.2 12 | v -t
Vee = 46Vt055V, Igy = ~2mA Vee-2 Vec-2 <
Vo Vce = 4.6 V, ToH = ~3 mA 2.4 3.4 2.4 3.4 v
Vee =46V, loH = =12 mA 24
Vee = 45V, ~ gy = ~16mA 2.4
VoL Ve = 45V, loL=48mA 0,27 0.568 v
Vee = 4.5V oL = 64 mA 0.31 0.56
lozH Vee =656V, Vo =27V 60 50 A
lozL Vee =556V, Vg =04V -50 -50 #A
[ Veg = 6.6 V, Vi=7V 0.1 01 | mA
hH Vee = 6.5V, Vi = 27V 20 20 | »A
i I;Tls:t::'l(:rs 24 Ve =556V, Vi =04V - —O.!15 —O.; mA
ot Vce = 6.5V, Vo = 2.26 V —50 ~160 | 50 ~160 | mA
Qutputs high 16 25 16 25
'AS230 Vge = 66V Outputs low 55 87 i 55 87 | mA
Icc ] Outputs disarbled 29 46 29 48
Qutputs high 12 18 12 18
'AS231 Vee = 5.6V Outputs low 52 82 "52 82 | mA
Outputs disabled 25 39 25 39
TAll typical values are at Vog = 6V, Tp = 26°C,
$The output conditions have heen chosen to produce a current that closely approximates one half of the true shart-circuit output current, Igs.
2557 A-04
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TEXAS INSTR (LOGIC) 25 D 1 8961723 008318k 3 W
SN54AS230, SN54AS231, SN74AS230, SN74A5231 77‘51- -07
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

'AS§230 switching characteristics (see Note ﬂ

} ] Vec - 465Vt 5.6V,
‘ Cy = 50 pF,
FROM TO R1 = 6000,
| PARAMETER (NPUT) (OUTPUT) A2 = 600 0, UNIT
TA = MIN to MAX
SNG4AS230 SN74AS5230
MIN MAX | MIN MAX
teLH 2.6 7 2.6 6.5
‘ v 1A 1Y 2 ry 2 57 ns
tPLH 2.5 o9l 25 6.2
‘ 2A Y
1 2 PHL 2 [ 2 7 2 6.2 ns
| thzi 2 7|2 6.4
tpZL = 2 9 2 8.6
1 .
> tPHZ g v 2 5.6 2 5 | ™
5‘; tpLz 2 12.5 2 9.5
o tpZH 2 10 2 9
= ip2L 26 2y 2 8 2 LI (PN
a tpHZ 2 6.5 2 6
> tpLz 2 10.5 2 9
on.
o) ‘AS231 switching characteristics (see Note 1)
L 1J
o VoG = 45Vt 66V,
[ CL = 50 pF,
11
=) FROM TO R1 = 500 0
M ,
L PARAMETER (INPUT] (OUTPUT) R2 = 600 0, uNIT
Ta = MIN to MAX
SNB4AS231 — §SN74A5231
) MIN MAX | MIN MAX
tPLH 2 7 2 6.5
A .
tPHL Y 2 6 2 6.7 ne
tpzy 2 7 2 6.4
tpzZL — 2 9 2 8.5
G
tpHZ ¥ 2 5.6 2 5 ns
tpLz 2 12.5 2 9.5
tPZH . 3 7 3 8
tpzL 3 10 3 9
a
tPHZ Y 3 6.6 3 6 ns
tpLZ 3 13.5 3 7

NOTE 1. Load circuit and voltage waveforms are shown in Section 1.
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