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SN74ALS646, SN74ALS648, SN74AS646, SN74AS648
SN54ALS646, SN54ALS648, SN54AS646
OCTAL BUS TRANSCEIVERS AND REGISTERS

. D2681, DECEMBER 1983 - REVISED OCTOBER 1991
@ Independent Registers for A and B Buses SN34ALS’, SNS4AS' . . . JT PACKAGE
SN74ALS’, SN74AS’ . . . DW OR NT PACKAGE
® Multiplexed Real-Time and Stored Data (TOP VIEW)
@ Cholce of True or Inverting Data Paths
® 3-State Outputs
@ Package Options Include Plastic ~'Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs
DEVICE OUTPUT LOGIC
'ALS646, ‘ASB46 3-State True
"ALSB48, ‘AS648 3-State inverting
SNBAALS’, SN64AS’ . . . FK PACKAGE
d (TOP VIEW)
escription
=22, 053
BwnoZ>0W0
These devices consist of bus transceiver circuits, oo A=A
with 3-state outputs, D-type flip-flops, and control . ! 2 dz
circuitry arranged for multiplexed transmission of Al . 2‘[: 81
data directly from the data bus or from the internal 22 ; §3E 82
storage registers. Data on the A or B bus will be N: 8 20 ne
clocked into the registers on the low-to-high 0 83
transition of the appropriate clock pin (CAB or A4 0 ;;E B4
CBA). The following examples demonstrate the AS " o
four fundamental bus-management functions A6 12 1314 15 16 17 18 85
that can be performed with the octal bus e g agid
transceivers and registers. 229858
e )

Enable (G} and direction {DIR) pins are provided
to control the transceiver functions. In the
transceiver mode, data present at the high-impedance port may be stored in aither register or in both. The
select controls (SAB and SBA} can multiplex stored and real-time (transparent mode) data. The circuitry
used for select control will eliminate the typical decoding glitch which occurs in a multiplexer during the
transition between stored and real-time data. The direction control determines which bus will receive data
when enable G is active (low}. In the isolation mode (control G high), A data may be stored in one register
and/or B data may be stored in the other register.

NC - No internal connection

When an output function is disabled, the input function is still enabled and may be used to store and transmit
data. Only one of the two buses, A or B, may be driven at a time.

The -1 versions of the SN74ALS’ parts are identical to the standard versions except that the racommended
maximum lQ( is increased to 48 milliamperes.

The SN54' familiy is characterized for operation over the full military temperature range of -65°C t0 125°C. The
SN74’ family is characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contsin information Copyright © 1990, Texas Instruments Incorporated
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SN74ALS646, SN74ALS648, SN74A5646, SN74AS648
SNS5S4ALS646, SN54ALS648, SN54AS646
OCTAL BUS TRANSCEIVERS AND REGISTERS
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SN74ALS646, SN74ALS648, SN74AS646, SN74AS648
SN54ALS646, SN54ALS648, SN54AS646
OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE

INPUTS DATA 1/0 OPERATION OR FUNCTION
‘AL8S646, ‘AS848 "'ALS848, *

U OIR CAB CBA SAB SBA A1 THRU A8 | B1 THRU B8 Ase4s

X X 1 X X X Input Unspecified” |  Store A, B unspecified! Store A, B unspecified'

X X X t X X Unspecified ! Input Store B, A unspecitied! Store B, A unspecified’

H X 1 t X X Store A and B Data Store A and B Data
Input Input

H X HorlL Horl X X Isolation, hold storage Isclation, hold storage

L L X X X L Real-Time B Data to A Bus | Real Time B Data to A Bus
Output input

LL X Horl X H Stored B Data to A Bus Stored B Data to A Bus

L H X X L X Real-Time A Data to B Bus | Real-Time A Data to B Bus
Input Output -

L H Heorl X H X Stored A Data to B Bus Store A Data to B Bus

1The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always
enabled, 1.e., data at the bus pins will be stored an every low-to-high transition on the clock inputs.

functional block diagrams {positive logic)

‘ALS646, ‘AS648

'ALS648. 'AS648
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Pin numbers shown are for DW, JT, and NT packages.
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SN74ALS646, SN74ALS648, SN74AS646,
SN54ALS646, SN54ALS648, SN54AS646

SN74AS648

OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbols?t
"ALESAE, 'AS648

AL AI N N PV
pir-L2 |3 en1 18a)
3€N2 jAB)
cpalZ b
spa-i22l [

canl___Bcs

[

»

~
@
b1

ri
i

'ALSS4S, ‘AS848

gl el
- JENT 1BAl
JENZ |ABI
caatl® b e
LYy — P
cas ‘;) b co
sas=—Ja7
@ m | L o
AIOE
15)
Az
®
A3~
i
AL d- :—Q’u
L el
>
AS 4P :rﬂv-u
9) as
e | n
hot | = e
ar ‘m-ovn
nn "3
as

1

TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, JT. and NT packages.
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SN74ALS646, SNS4ALS646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

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

Supply voltage, VCC
Input voltage: Control inputs
1/Q ports

Operating free-air temperature range: SN54ALS646
SN74ALS646

Storage temperature range

recommended operating conditions

-55°C to 126°C
0°C t0 70°C
-65°C to 150°C

SN54ALSE48 SN74ALE646 uNIT
MIN NOM MAX | MIN NOM MAX
Veo Supply voltage 4.5 5 55 45 6 5.5 A\
ViH High-level input voltage 2 2 \
viL Low-level input voltage 0.7 0.8 \
IOH High-level output current -12 -156 | mA
12 24
oL Low-level output cumrent 287 mA
felock Clock frequency 0 35 0 40 | MHz
tw Pulse duration, clocks high or low 14.5 12.5 ns
tgy Setup time, A before CAB! or B before CBAT 15 10 ns
th Hold time, A after CAB? or 8 after CBAt 1 Q ns
Ta Operating free-air temperature -55 125 0 70 °C

The extended condition applies if Vcc is maintained between 4.76 V and 5.25 V.
The 4B-mA limit applies for the SN74 ALS646-1 only.

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

noted)
PARAMETER TEST CONDITIONS M:‘Ni‘y:tss:‘ix MI'SMN"T‘V?;SG::AX UNIT
ViK Vge = 45V, h = -18 mA -1.2 -1.2 \Y
Vee =45Vt 656V, gy = -0.4mA vee -2 Vee 2
Von Vee = 45V, IoH = ~3ImMA 24 32 24 32 v
Ve =45V, o = -12mA 2
Vee = 45V, IoH = -15mA 2
Voo = 4.5 V. oL = 12 mA 025 04 025 04
VoL Vee = 4.5V, loL = 24 mA v
1|(C)f = 48 mA for -1 ve?s':onl 0.35 05
| Control inputs Vee = 55V, Vi=7V 01 0.1 mA
A or B ports Vee = 55V, Vi =55V 0.3 01
" Cantrol inputs Vee - 55 V. v =27V 20 20 WA
A or B ports® 20 20
| Control inputs v 65V Vi - 04V -0.2 -0.2 mA
i A or B portsd cc = ! : ~0.2 -0.2
o1 Vee = 5.5V, Vo = 226 V -30 112 | 30 “312 | mA
Qutputs high 47 76 47 76
Icc Vce = 5.5V Outputs low 85 88 55 88 | mA
Outputs disabled 55 88 55 88

fAll typical values are at Vo = 5V, Ty = 25°C
SFor 1/0 ports. the parameters lyq and ly, include the off-state output current.

The output conditions have been chosen to produce a current that closety approximates one haif of the true short-circuit output current, iQg.

.

Q’ TEXAS
INSTRUMENTS
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SN74ALS646, SNS4ALS646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

‘ALS646 switching characteristics {(ses Note 1)

Ve =46ViwoBeY,

CL = BOpF,
R1 = 600 0.
FROM T0
PARAMETER R2 = 500 0. UNIT
(INPUT) 1OUTPUT) Ta = MIN to MAX
SNG4ALS0AS SN74ALEC4E
MIN MAX | MIN MAX

fmax 35 40 = MMz
tpLH 10 ki 10

A AorB
BHL CBA or CAB or s 20 5 7 s
tpLH 5 22 5 20,

B8
PhL AorB or A. 3 5 3 T2 ns
1
tPLH SPA or SAB AorB 10 40 16 38 e
tPHL (with A or 8 low) 5 23 L) 20
1
1PLH _SBA of SAB. AorB 8 30 8 25 s
1PHL {with A or B high) 5 24 6 20
tpZH 3 20 3 17
= G AorB . 2 s o] ™
tPHZ 1 12 1 10
oLz [} AorB v 20 3 Te ns
PZH 5 38 8 30
R
o2t [+1 AorB 5 30 s 25 ns
1PHZ 1 12 1 10
R A

Pz o o8 2 21| 2 6] ™

! These parameters are measured with the internal output state of the storage ragister opposite to that of the bus input.
NOTE 1: Load circuit and voltage waveforms are shown in Figure 1.
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SN74ALS648, SN54ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

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

SUPPlY VOIBEE, VO - .. o vt e e e e v
Input voltage: CoNtrol iNPULS . « . . ..ottt it i ettt s v
O POTtS . o e 55V

Operating free-air temperature range: SNS4ALS648 .. ................ .. ..ot -55°C to 125°C
SN7AALS648 . ... ... ... 0°C to 70°C

StOrage temPerature FANGE . .. . . .. ...t vt sttt it e ce e -65°C t0 150°C

recommended operating conditions

SNS4ALS648 SN74ALSB848 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltags 45 5 5.5 45 5 55 v
Viy High-level input voltage 2 2 v
ViL Low-level input voitage 0.7 0.8 Vv
loH High-level output current =12 ~15 mA
‘o Low-level output current 12 24 mA
_'Em Clock frequency 0 35 0 40 MHz
1, Pulge duration, clocks high or low 14.5 125 ng
1, Setup time, A before CABt or B before CBA?Y 15 10 ns
th Hold time, A after CABj or 8 after CBAt 0 0 ns
Ta Operating free-air temperature -55 125 0 70 °'C

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

noted)
SNS4ALS848 SN74ALS648
PARAMETER TEST CONDITIONS MIN TYP? MAX | MIN TYP? MAX UNIT
ViK Vee = 45V, I = -18 mA -1.2 -1.2 \
Vee =45Vtobs5V, Iy = -0.4mA Vee -2 Ve -2
v Vee = 45V, IOH = -3 mA 24 32 24 32 v
OH Vee = 45V, loH = -12 mA 2
Vee = 4.5V, IoH = - 156 mA 2
vee = 45V, oL = 12mA 0.25 04 025 04
A v =45V, oL = 24 mA v
' o cc oL 035 0.5
fipL = 48 mA for -1 version}
) Control inputs vVee = 655V, Vp=7V [e ] 0.1 mA
' A or B ports Ve - 5.5 V, V| = 55V 0.1 0.1
Control inputs 20 20
= 8. . v, = 2. A
i A or B ports Vee = 55V 1= 27V 20 20 #
Control inputs . ~0.2 -0.2
) = 8§85V, Vi = 0.4 A
L ["&or 8 portst vee = 8.8 1 =04V ~02 oz2]| "
1Y Vee = 5.5V, Vg = 225V -30 -112 | -30 112 | mA
Qutputs high 47 76 47 76
Icc Vee = 55V Qutputs low 57 88 57 BB | maA
Qutputs disabled 57 88 57 88

Al typical values are at VCC = 5V, To = 25°C
$For IO ports, the parameters lj4 and (i 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, Iog

Texas
INSTRUMENTS 2433



SN74ALS648, SN54ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE QUTPUTS

'ALS648 switching characteristics (see Note 1)

Ve = 46VtebBY,
Cp = 50 pF,
R1 = 800 Q.
FROM TO
PARAMETER R2 = 500 Q, UNIT
INPUT TPUT
(INPUT) ‘ou ! TA = MIN to MAX
SNE4ALE848 SN74ALS848
MIN MAX | MIN MAX
fmax 35 40 MHz
tPLH 8 39 8 33
A Al
L CBA or CAB AorB 3 23 S 2 ns
tPLH 3 20 3 17
[y AorB BorA 2 12 2 m ns
gt
tPLH ?BA or SAB AorB 5 44 6 39 ns
tPHL {with A or B low) 4 26 4 22
t
tpLH ?BA or SAB. AorB 6 30 6 25 s
PHL (with A or B high} 6 26 8 21
tPZH z 4 25 4 22
AorB
tpzL or z 76 % 22 ns
tPHZ 1 12 1 10
pLz G AorB 2 2 2 M ns
tPZH 4 35 4 27
l
\PzL DIR AorB 3 25 3 T ns
tpHz 1 17 1 14
DR
tpLz Aor8 2 22 2 s ns

TThese parameters are measurad with the internal output state of the starage register opposite to that of the bus input.
NOTE 1: Load circuit and voitage waveforms are shown in Figure 1.
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SN74AS646, SN74AS648, SN54AS646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

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

SUPPIY VORBGE, VG -« v e ottt it et e e e e A"
Input voltage: Control INPULS. . . ..o ittt ittt e e e e 7V
O OIS . o ottt e e e e e e 55V

Operating free-air temperature range: SNS4AS646. . . .. ..........c.ovineninnnnnn ... -55°C to 125°C
SN74AS646,SN74AS648. . . ............ ...l 0°C to 70°C

S10rage tOMPErature FANGE . . . .. ..ottt ittt e e st e e e ae et e e -65°C to 150°C

recommended operating conditions

SNG64ASE648 SN74A5646 uNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 6 5.6 4.5 5 5.6 v
VIH High-ieval input voltage 2 2 v
vip Low-leval input voltage ) 0.8 0.8 v
IOH High-leval output current -12 -15 mA
ot Low-level output current 32 48 mA
__fgmk Clock frequency ] 75 0 20 MHz
tw Pulse duration Clock high i 5 ns
Clock low 7 6
t Setup time, A before CAB? or B before CBAt 7 6 ns
th Hold time, A after CAB? or B after CBAT® 0 0 ns
TA QOperating free-air temperature —-55 125 [ 70 °C
elactrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54ASE46 8N74A5648
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN_TYPT  MAX UNIT
[ Vik Voe = 4.5V, Iy = -18 mA -1.2 —1.2 v
Vg = 46V1056V, Igy = -2mA Vee-2 Vee-2
Vo Voo = 45V, gy = -3 mA 24 32 24 32 v
Ve = 45V, IoH = -12mA 2
Vee = 4.6V, IoH = —15 mA 2
v Vge = 46V, lop = 32 mA 0.25 0.50 v
oL Vee = 45V, gL = 48 mA 0.35_0.50
y Control inputs Vee = 55V, Vi=7V 0.1 0.1 mA
A or B ports Vee = 5.5V, V| =566V 0.1 0.1
N T 2 3
e ecsev. wooav B =
PL Veg = 5.5V, Vg = 2.25 V - 30 -112 ] -30 -112 | mA
Qutputs high 120 196 120 195
Ice 'ASB46 Ve =56V Outputs low 130 211 130 211 mA
Qutputs disabled 130 211 130 211

TAN typical values are 8t VoC = 5V, Tp = 26°C.
$For O ports, the parameters ||y and ly inciude the off-state output current.
5The output conditions have been chosen to produce a current thet closely approximates one haif of the true short-circuit output current, lgs.

‘Q’ TEXAS
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SN74AS646, SN54AS646
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

'AS646 switching characteristics (see Note 1)

Vec = 485V1068Y,
Cp = 50 pF,
R1 =« 800 0,
FROM To
A2 = 0, uNIT
PARAMETER ANPUT) {oUTPUT) Ta= :;: to MAX
SNE4ASE46 SN74A8840
MIN MAX | MIN MAX
’ 75 90 MHz
:PLH CBA or CAB AorB ; 81: : s-: ™
PHL
11.
:PL& AorB BorA f 1 ; T : s
PHL
2 13.6 2 n
:P‘-H— SBA or SAB'! AorB 2 [} 2 9 "
PHL -
2 11 9
tezi 1 AorB 3 15 ; el
|48
11
e ; A— ol
PZ
PZH 3 2 3 i
DiIR AorB ™
tpzL 2 T z 1o
1
1PHZ DIR AorB 2 : ; o] ™
P2 2 = : =

2-436
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SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN74AS848 UNIT
MIN NOM MAX
Ve Supply voltage 4.5 ] 5.5 v
ViH High-level input voltage 2 v
Vi Low-level input voitage 0.8 A4
loH High-ievel output current =15 mA
oL Low-level output currant 48 mA
| folock Clock frequency 0 90 MHz
Clock high 5
tw Pulse duration Clock low s ns
| tay Setup time, A before CAB! or B before CBAt 6 ns
th Hold time, A after CAB1 or B sfter CBAY 0 ns
Ta Operating free-air temperature 0 70 kY

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

noted)
8SN74AS848
PA/ 13
RAMETER TEST CONDITIONS MIN Tvet MAX UNIT
VIK | vgg=asv, i = -18mA -1.2 v
Veg=45Vte55V, IoH = “2 mA Vee-2
=45V, - - 24 .2
VoH Vec =45V, IgH = -3 mA 3. v
Vec =45V, oy = -12 mA
Vec =45V, igH = ~16 mA 2
Voo =45V, gL =32mA
Vi v
oL Ve - 45V, IgL = 48 mA 0.35 0.50
| Control inputs Vgg =58V, Vi=7V 0.1 A
' A or B ports Veg =55V, V=55V 01
Control inputs 20
[ Vec =55V, Vy=27
H AorBports® | 'OC7°5 1=27v 70 KA
Control inputs -05
| veg =55V, V=04V A
w A or B ports § cc ! -0.75 m
io Vee =55V, Vg =225V -30 -112 mA
Qutputs high 110 185
Ice Vee =58V Qutputs low 120 195 mA
Outputs disabled 120 195

1 Al typical values are at Vog = 5V, Ta = 25°C.
% For I/0 ports, the parametars I and Iy 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, Igg.

TEXAS
INSTRUMENTS
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SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

switching characteristics (see Note 1)

Vec=45VtoBSY,
Cy = 80 pF,
Rt =800Q,
FROM TO
PARAMETER R2=8009Q, UNIT
INPUT) VTP
(INPUT) {OUTPUT) Ta = MIN to MAX
BN74A5848
MIN MAX
Tmax 90 MHz
PLH CBA or CAB AorB 2 85 ns
tPHL 2 32
'PLH AorB BorA 2 8 ns
tPHL ! 7
1PLH $BA or SABT AorB 2 y ns
PHL 2 9
1 2
PZH I} AorB i ns
tPZL 3 15
2
~PHZ [ AorB Ll ns
pLz 2 9
tpzH 3 16
DIR Aor8
tpZL o 3 . 18 n
PHZ DIR AarB 2 10 e
tpLz 2 10

TThese parametars are measured with the internal output state of the storage register opposite of that of the bus input.
NOTE 1. Load circuit and voltage waveforms are shown in Figure 1.
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SNT4ALS646, SN74ALS648, SN74AS646, SN74AS648

SN54ALS646, SNS4ALS648, SN54AS646

OCTAL BUS TRANSCEIVERS AND REGISTERS

PARAMETER MEASUREMENT INFORMATION

v
L Open
S1
R1
From Output
Under Test & Test Point
CL =R 2 Rz
{see Note A)
LOAD CIRCUIT FOR
3-STATE OUTPUTS
Timing v
input 15V
+————— ov
tgy ——HEH
Data 1 d——~ v
input 18V 15V
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— v
Input 1.5v 18V
(ses Note B) | { ov
oLy —— “—’—J tPHL
in-Phase ! — = VoH

Output
VoL

M—>— tpLy
tmfu.—"_"l I v
Out-of-Phase ! OH
Output 15V 15V
- —— VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

Notes: A. C| includes probe and jig capacitance.

SWITCH POSITION TABLE
TEST $1
PLH Open
tPHL Open
tozH Open
toz1. Closed
PHZ Open
o2 Closed
—— = 3V
High-Level 15V 1.8V
Input i | ov
| w 1
3V
-Le | |
RN e
 — — -0V
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control

Waveform 1
(see Note C)

Wavsform 2
(see Note C)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

B. Allinput pulses are supplied by generstors having the following characteristics: PARR < 1 MHz, Zy = 6500, % s 2ns, tf < 2ns.
C. Waveform 1 is for an output with internsl conditions such that the otuput is low except when disabled by the output control.

Wavetorm 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at & time with ane transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TEXAS
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