TYPES SN54ALSGA0A THRU SN54ALS645A, SN54ASG40 THRU SN54AS645
SN74ALS640A THRU SN74ALS645A, SN74AS640 THRU SN74AS645
OCTAL BUS TRANSCEIVERS

D2661, DECEMBER 1983

Bidirectional Bus Transceivers in High-
Density 20-Pin Packages

Choice of True or Inverting Logic
Choice of 3-State or Open-Collector Outputs

Package Options Inciude Both Plastic and
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

Dependable Texas Instruments Quality and
Reliability

DEVICE ouTPUT LOGIC
‘ALSB40A, 'AS640 3-State Inverting
‘ALSB41A, 'AS641 Open-Collector True
'ALSB42A, 'AS642 Open-Collector Inverting

'ALS643A, 'AS643 3-State True and Inverting
'ALSB44A, 'AS644 Open-Collector True and Inverting
'ALS645A, ‘AS645 3-State True

description

These octal bus transceivers are designed for asyn-
chronous two-way communication between data
buses. The devices transmit data from the A bus to
the B bus or from the B bus to the A bus depending
upon the level at the direction control (DIR) input. The
enable input (G) can be used to disable the device so
the buses are effectively isolated.

The -1 versions of the SN74ALS’ parts are identical
to the standard versions except that the recommend-
ed maximum gL is increased to 48 milliamperes.
There are no -1 versions of the SNG4ALS’ parts.

The SN54’ family is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN74’ family is characterized for opera-
tion from 0°C to 70°C.

SN54ALS’, SN54AS’ . . . J PACKAGE
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CONTROL OPERATION
INPUTS ‘ALSB840A, ‘AS840 | 'ALS641A, 'AS641 | 'ALS643A, '‘AS643
G DIR | 'ALS642A, ‘AS642 | 'ALSB45A, 'AS645 | 'ALS644A, 'AS644
L L B data to A bus B data to A bus B data to A bus
L H A data to B bus A data to B bus A data to B bus
H X Isolation Isolation Isolation
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TYPES SN54ALS640A THRU SN54ALS645A, SN54AS640 THRU SN54AS645
SN74ALS640A THRU SN74ALS645A, SN74AS640 THRU SN74AS645
OCTAL BUS TRANSCEIVERS

logic symbols
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functional block diagrams (positive logic)
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TYPES SN54ALS640A THRU SN54ALS645A
SN74ALS640A THRU SN74ALS645A
OCTAL BUS TRANSCEIVERS

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

Supply voltage, VCC
Input voltage: All inputs
/O ports

Operating free-air temperature range: SN54ALS640A, SN64ALS643A, SN64ALS645A
SN74ALS640A, SN74ALS643A, SN74ALS645A

Storage temperatur@ FANGE . . . . . . o o vt

recommended operating conditions

SNS54ALS640A SN74ALS640A
SN54ALS643A SN74ALS643A UNIT
SN54ALS845A SN74ALS645A
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Y
ViH High-level input voltage 2 2 v
VIL Low-level input vaoltage 0.8 0.8 \'
IoH High-level output current -12 -15 mA
oL Low-level output current 12 24 mA
48t
Ta Operating free-air temperature ~-55 125 0 70 °C

1The extanded limits apply only if V¢g is maintained between 4.75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS640A-1, SN74ALS643A-1, and SN74ALS645A-1 only.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54ALS’ SN74ALS’ 2
PARAMETER TEST CONDITIONS MIN_ TYP: MAX | MIN TYPT MAX UNIT
VK VGG = 45V, I = —18mA -15 -15| Vv 12
VeC =45V 55V, lon = —04mA |Voo-2 Voo-2 =
Vce = 4.5V, IOH = —~3 mA 24 3.2 24 32 )
VoH Vgg = 45V, IgH = —12mA 2 v o
Veg = 4.5V, loH = -15 mA 2 e
Vee = 4.6V, oL = 12 mA 0.25 0.4 0.25 0.4 QO
\ Vi =45V, loL = 24 mA \%
o (Igf = 48 mA for -1 vavsio?\s) 0.38 0.5 ‘2
| Control inputs Ve =55V, Vi=7V 0.1 0.1 N
! A or B ports Vce = 5.5V, Vi =55V 0.1 or| " g
Control inputs 20 20
iH A or B ports§ vee =55V, Vi= 27V 20 20 HA g
W [ Rors o ] YoC 7SSV Vi=04v =N o™ | 48
iof Vee = 5.5V, Vo = 2.25V ~30 —112 | -30 —112 | mA g
Outputs high 19 35 19 30
‘ALS640A Outputs low 27 45 27 40
Qutputs disabled 28 48 28 43
Outputs high 25 37 25 35
Icc ‘ALS643A Vee =55V Outputs low 33 47 33 45 | mA
Qutputs disabled 35 50 35 48
Qutputs high 30 48 30 45
‘ALS645A Qutputs low 36 60 36 55
Outputs disabled 38 63 38 58
$All typical values are at Voo = BV, Tp = 25°C
§For IO ports, the parameters ljq and |y include the off-state output current.
{The output conditions have been chosen to produce a current that clossly approximates one half of the true short-circuit output current, lpg.
TEXAS 3
INSTRUMENTS 2447
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TYPES SN54ALS640A THRU SN54ALS645A
SN74ALS640A THRU SN74ALS645A

OCTAL BUS TRANSCEIVERS

'ALSB40A switching characteristics (see Note 1)

2-448

Vee =45Vto65V,
CL = 50 pF,
R1 = 500 Q,
FROM
PARAMETER (IN:JT) (OU."I-:UT) R2 = 500 Q, UNIT
Ta = MIN to MAX
SN54ALS640A SN74ALS640A
MIN MAX MIN MAX
tPLH 2 14 2 1
AorB BorA
tPHL or P 13 2 o s
1 =
Pzh G AorB 5 25 5 21 ns
tpzL 8 27 8 24
1 —
Phz G AorB 2 12 2 10 ns
tprz 3 20 3 15
‘ALS643A switching characteristics {see Note 1)
Vec=45Vtwo656V,
CL = 50 pF,
FROM 10 R1 = 500 Q,
PARAMETER INPUT) (OUTPUT) R2 = 500 Q, UNIT
TA = MIN to MAX
SNG54ALS643A SN74ALS643A
MIN MAX MIN MAX
tPLH 2 15 2 13
A B
tPHL 2 13 2 n| "™
tPLH 2 15 2 13
B A
tPHL 2 13 2 11 ns
1 =
PZH g A 5 28 5 25 ns
tpzL 5 28 5 25
t —
PHZ e A 2 12 2 10 ns
tpLz 3 22 3 17
1 —_
PZH 5 8 5 28 5 25 ns
tpzL 5 28 5 25
1PHZ = 2 12 2 10
G 8
tPLz 3 22 3 7] ™
"ALS645A switching characteristics (see Note 1)
Vec = 45Vto 55V,
CL = 50 pF,
FROM 10 R1 = 600 Q,
PARAMETER R2 = 500 Q, UNIT
INPUT
{INPUT) {OUTPUT) Ta = MIN to MAX
SN54ALS645A SN74ALS645A
MIN MAX MIN MAX
1
PLH AorB BorA 3 15 3 10 ns
tPHL 3 13 3 10
tpzH = 5 25 5 20
G AorB
tpzL or 5 25 5 20| "™
t —
PHZ G AorB 2 12 2 10 ns
PLZ 4 18 4 15
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
TEXAS
INSTRUMENTS
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TYPES SN54ALSG40A THRU SN54ALS645A
SN74ALS640A THRU SN74ALS645A
OCTAL BUS TRANSCEIVERS

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

SUPPIY VORBEE, VO + « o v v e e et et e e 7V
Input voltage: Allinputsand /O POTLS . . .. . ... i 7V
Operating free-air temperature range: SN54ALS64 1A, SNG4ALS642A, SNGAALSE44A . . . .. .. —-55°Cto125°C

SN74ALS641A, SN74ALS642A, SN74ALS644A . .. .. ... .. 0°Cto70°C
Storage temperature FANGE . . . . . . . oot i i e e e e —-65°Cto150°C

recommended operating conditions

SNGS4ALS641A SN74ALS641A
SNE4ALS642A SN74ALS642A UNIT
SN54ALS644A SN74ALS644A
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 v
ViL Low-level input voltage 0.8 0.8 v
VOH High-level output voltage 5.5 5.6 v
loL Low-level output current 12 24 mA
481
TA Operating free-air temperature -556 125 0 70 °C

1The extended limits apply only it Vcc is maintained between 4.75 and 5.25 V.
The 48-mA limit applies for the SN74ALS641A-1, SN74ALS642A-1, and SN74ALS644A-1 only.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SNG4ALSE41A SN74ALSE41A
PARAMETER TEST CONDITIONS SN54ALS642A SN74ALS642A UNIT
SN54ALS644A SN74ALS644A

MIN TYP: MAX MIN TYP: MAX wn
ViK ' Vee = 4.5V, i = —1BmA -1.5 -1.5 \4 !:
1OH Vee = 4.5V, VOH = 5.5V 0.1 01| ma =
Vee = 4.5V, loL = 12 mA 025 0.4 025 04 (&
VoL Vee = 4.5V, oL = 24 mA v o
{loL = 48 mA for -1 versions) 035 05 6

Control inputs Vge = 6.5V, V=7V 0.1 0.1
1 mA (7))
A or B ports Vee = 6.8V, V=55V 0.1 0.1 <

" Control inputs Ve = 5.5V Vi- 27V 20 20 VA

A or B ports§ ) 20 20 g

Control inputs -0.1 -0.1
i AorBportss | CC =55V V=04V ~0.1 “oq | ™ <

, Qutputs high 25 40 25 37
ALSB41A QOutputs low 33 50 33 47 ‘2

, _ Outputs high 8 156 8 15

lcc | 'ALSB4ZA vee = 8.8V Outputs low 18 28 18 28| ™
'ALSG44A Qutputs high 16 32 16 29
Outputs low 25 44 25 40
tAll typical values are at Voo = 5V, Tp = 26°C
§For I/O ports, the parameters ljy and ) include the off-state output current.
INSTICRIENTS 2449
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TYPES SN54ALS640A THRU SN54ALS645A
SN74ALS640A THRU SN74ALS645A

OCTAL BUS TRANSCEIVERS

'ALS64 1A switching characteristics (see Note 1)

Vec - 45Vt 5.5V,
CL = 50 pF.
FROM TO RL = 680 @,
PARAMETER UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS641A SN74ALSB41A
MIN MAX | MIN MAX
t 5
PLH AorB BorA 30 5 251
tPHL 3 23 3 18
tPLH ~ 8 35 8 30
[ AorB
TPHL or 8 35 8 30| "™
tPLH 8 37 8 32
DIR AorB
tPHL 8 37 8 az | ™
'‘ALS642A switching characteristics (see Note 1)
Vec = 45Vt05.5V.
€y = 50 pF,
FROM TO R = 680 Q,
PARAMETER UN
(INPUT) {OUTPUT) TA = MIN to MAX 'T
SN54ALS642A SN74ALS642A
MIN MAX | MIN MAX
t 1 3
PLH AorB BorA 0 5 10 30 ns
tPHL 5 25 5 22
tpLH — 10 35 | 10 30
Gor DIR AorB
tPHL or o 15 43| 15 g | ™
'E 'ALS644A switching characteristics (see Note 1)
(7] Ve = 4.5V1t055V,
> CL = 50 pF,
FROM TO RL = 680 Q
2 PARAMETER L ’ N
o ARAMETE (INPUT} (OUTPUT} Ta = MIN to MAX unIT
SNG4ALSB44A SN74ALS644A
g MIN MaX | mIN MAX
tPLH R R 10 as | 10 3|
O tPHL 5 25 5 22
] tPLH B A 10 35 | 10 3|
(@) tPHL 5 23 5 21
t — 8 35
E PLH e A 8 30 [
- PHL ‘ 10 38 10 35
(7)) tPLH & B 8 31 8 26 ns
tPHL 15 40| 15 35
tPLH 8 31 8 26
tPHL DIR A 10 20 | 10 35 | "
tPLH 10 35| 10 30
DIR B
tPHL 15 20| 15 35| ™
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2-450 TeEXas
INSTRUMENTS
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TYPES SN54AS640 THRU SN54AS645
SN74AS640 THRU SN74AS645
OCTAL BUS TRANSCEIVERS

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

Supply voltage, Vcc
Input voltage: All inputs
O POTtS . . e e
Operating free-air temperature range: SN54AS640, SN54AS643, SN54AS5645

SN74AS640, SN74AS643,SN74AS645 .. . ............. 0°Cto70°C
S1Orage temMpPEratUIB FANGE . . . « o v v v v v ot e e i e e -65°Cto150°C
recommended operating conditions
SN54AS640 SN74AS640
SN54AS5643 SN74A5643 UNIT
SN54AS645 SN74A5645
MIN NOM MAX MIN  NOM  MAX
vece Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \'
loH High-level output current -12 -15 mA
oL Low-level output current 48 64 mA
Ta Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54AS’ SN74AS’
PARAMETER TEST CONDITIONS MIN_ TYPT MAX AN TYPT  MAX UNIT
ViK Voc = 4.5V, | = —18 mA -1.2 -12 | v
Ve =45Vteb5V, gy = -2mA Vee-2 Vee-2
Ve = 4.5V, IoH = -3 mA 2.4 3.2 24 32
VoH vgg —a5V, loH = ~12mA | 24 v ﬂ
Voo = 4.5V, IoH = - 15 mA 2.4 5
VoL Vee = 4.5V, lpL = 48 mA 0.30 0.55 v o
Veg = 4.5V, loL = 64 mA 0.35  0.55 o
Control inputs Vce = 5.6V, Vi=7V 0.1 0.1 s
I — — mA (&)
A or B ports Vgg = 5.5V, Vp =55V 0.1 0.1
et veo-ssv. =27V B ol |
I Control inputs Vee = 5.5V, Vi=04V -0.5 -0.5 mA D
A or B portst -0.76 -0.75 z
Ig$ Vee = 6.6V, Vg =225V —-30 -112 | -30 112 mA <
Outputs high 37 58 37 58
‘ASB40 Outputs low 78 123 78 123 ‘3
Qutputs disabled 51 :] 51 80 <
QOutputs high 48 79 48 79
Icc ‘AS643 Ve =55V Gutputs low 88 143 88 143 mA
QOutputs disabled 61 100 61 100
Outputs high 62 97 62 97
'AS645 Qutputs low 95 149 a5 149
Qutputs disabled 79 123 79 123
TAIll typical values are at Voo = 5V, Tg = 26°C
$For /O ports, the parameters )|y and |j_include the off-state output current.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, losg.
33
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TYPES SN54AS640 THRU SN54AS645

SN74AS640 THRU SN74AS645
OCTAL BUS TRANSCEIVERS

'AS640 switching characteristics (see Note 1)

2-452

I Vge = 45Vto55V,
! CL = 50 pF,
FROM 10 Rt = 5009,
PARAMETER ANPUT) (OUTPUT) R2 = 500Q, UNIT
Ta = MIN to MAX
SN54AS640 SN74AS640
MIN MAX | MIN MAX
[t
PLH AorB Bor A 2 8 2 ’ ns
tPHL 2 7 2 6
tpzZH = 2 10 2 8
G AorB
PzL ° 2 12 2 w| ™
t —
PHZ B AorB 2 9 2 8 ns
tpLz 2 16 2 13
‘AS6843 switching characteristics (see Note 1)
Vgg = 45Vto 5.5V,
CL = 50 pF,
FROM 10 R1 = 500 Q,
PARAMETER (INPUT) (OUTPUT) R2 = 5002. UNIT
Ta = MIN to MAX
SN64AS643 SN74AS643
MIN MAX | MmN MAX
[t 2
PLH A B 10 2 8 ns
tPHL 2 7.5 2 7
[} 2 )
PLH s A 11.5 2 10 ne
PHL 2 10 2 9
4 ~ 2 1
PZH G A 3 2 I ns
1pZL 2 13 2 "
[ _ 2 . .
PHZ s A 8.5 2 7.5 ns
tPLZ 2 12 2 10.56
t — .
PZH & a 2 11.5 2 10 ns
tPZL 2 12 2 10
tPHZ — 2 8 2 7
G B
tpLz 2 12 2 0 ns
'AS645 switching characteristics {see Note 1)
Vee = 45Vto 5.5V,
C_ = 50 pF,
FROM 10 R1 = 500 Q,
PARAMETER (INPUT) (QUTPUT) R2 = 500 . UNIT
Ta = MIN to MAX
SN54A5645 SN74AS645
MIN MAX | MIN MAX
1
PLH AorB Bor A 2 1 2 8.5 ns
tPHL 2 10.5 2 9
[} _ 2 1
PZH G AorB 2 2 1 ns
tPzL | 2 12 2 10
[} _ 2
PHZ G Aor8 8 2 7 ns
tpLz | 2 13 2 12
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
TeExAs
INSTRUMENTS
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TYPES SN54AS640 THRU SN54AS645
SN74AS640 THRU SN74AS645
OCTAL BUS TRANSCEIVERS

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

Supply voltage, Voo

Input voltage: All inputs and I/O ports

Operating free-air temperature range: SN64AS641, SN54AS642, SN54AS644
SN74AS5641, SN74AS642, SN74AS644

Storage temperature range

recommended operating conditions

0°Cto70°C
-65°C10150°C

SN54AS641 SN74AS641

SN54A5642 SN74AS642 UNIT

SN54AS644 SN74AS644

MIN NOM MAX MIN NOM MAX

vee Supply valtage 4.5 5 5.5 4.5 5 5.5 v
VIH High-level input voltage 2 2 \%
VL Low-ievel input voltage 0.8 0.8 1
VOH High-level output voltage 5.5 5.6 Y
oL Low-level output current a8 64 mA
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air t

emperature range {unless otherwise noted)

SN64AS641 SN74AS641
PARAMETER TEST CONDITIONS SN54ASE42 SN74A5642 UNIT
SN54AS644 SN74A5644
MIN TYPt MAX | MIN TYPt MAX
VK Vee = 4.5V, | = —18mA -1.2 -1.2 \
IoR Vge = 4.5V, VpH = 5.5V 0.1 0.1 mA (7,
v Vce = 4.5V, oL = 48 mA 0.3 0.55 v -
oL Vee = 4.5V, oL = 64 mA 0.35 0.55 5
| Control inputs Vee = 5.5V, Vi=7V 0.1 0.1 A O
! A or B parts Veo = 65 V. V=55V 0.1 oa | "™ o
Control inputs 20 20 e
! Vi 55V, V=27V A
H A or B ports$ cc ! 50 50 H o
Control inputs -0.5 -0.5 7]
I V 5.5V, Vi =04V A
L A or B ports? cc ! ~0.75 —o75 | " g
i
‘AS641 Qutputs high 50 82 50 B2 Q
Qutputs low 84 136 84 136 2
QOutputs high 25 42 25 42 <
! ‘AS642 \Z 5.5V A
cc cc Outputs low 64 104 64 104 m »
Outputs hi 2
‘AS644 utputs high 38 6 38 62 i
Outputs low 76 124 76 124 <
t Al typical values are at Voo = 5V, Ty = 25°C
tFor I/ ports, the parameters Iy and Jj_ include the off-state output current.
TEXAS 2-453
INSTRUMENTS
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TYPES SN54AS640 THRU SN54AS645

SN74AS640 THRU SN74AS645

OCTAL BUS TRANSCEIVERS

'‘AS641 switching characteristics {(see Note 1)

S1INJYID SV ANV SV !

Vce = 45Viwo55V,
Cg = 50 pF,
FROM TO R, = 680 @,
PARAMETER
{INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54AS641 SN74AS641
MIN MAX | MIN MAX
t
PLH AorB BorA 5 23 5 21 ns
tPHL 1 8.5 1 7.5
t —
PLH G AorB 5 24 5 2 ns
tPHL . 1 10 1 g
t 5 2
PLH DIR AorB 6 5 22 ns
tPHL 1 11 1 10
'AS8642 switching characteristics (see Note 1)
Veec =45Vt b6V,
Ci = 50 pF,
FROM T0 R = 680 Q,
PARAMETER NIT
(INPUT) (OUTPUT) Ta = MIN to MAX v
SN54AS642 SN74AS642
MIN MAX | MIN MAX
1 28.
PLH AorB BorA 5 8.5 5 24 ns
tPHL 1 8.5 1 7.5
t —
PLH G AorB 5 25 5 22 ns
tPHL 1 11 1 10
1 . .
PLH OIR AorB 5 26.5 5 235 ns
1PHL 1 12.6 1 11.5
'AS644 switching characteristics (see Note 1)
Vee =45Vt 55y,
CL = 50 pF,
PARAMETER FROM 0 A = 6802, uNnIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54AS5644 SN74AS644
MIN MAX | MIN MAX
1 5 28.
PLH A B 85 5 24 ns
TPHL 1 8.5 1 7.5
1
PLH 5 a 5 23 5 21 s
tPHL 1 8.5 1 7.5
t — 5 24 5
PLH G AorB 2 ns
tPHL 1 10 1 9
1] 5
PLH DIR AorB 26 5 22 ns
tPHL 1 1 1 10
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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