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REI Datasheet

SNS54ALS646 thru SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 thru SN74ALS649, SN74AS646, SN74AS648

Octal Bus Transceivers and Registers

These devices consist of bus transceivers circuits, with 3-state or open-collector outputs, D-type
flip-flops, and control circuitry arranged for multiplexed transmission of data directly from the data
bus or from the internal storage registers. Data on the A or B bus will be clocked into the registers
on the low-to-high transition of the appropriate clock pin (CAB or CBA). The following examples
demonstrate the four fundamental bus-management functions that can be performed with the octal

bus transceivers and registers.

Rochester Electronics
Manufactured Components

Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from the
original IP. All recreations are done with
the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
 Class Q Military
* Class V Space Level

Qualified Suppliers List of Distributors (QSLD)
* Rochester is a critical supplier to DLA and

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.
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SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

~ D2661, DECEMBER 1983—-MAY 1986

® Dependable Texas Instruments Quality and

Independent Registers for A and B Buses SNG4ALS’, SNE4AS” . . . JT PACKAGE
g : - SN74ALS’, SN74AS’ .. . DW OR NT PACKAGE
Multiplexed Real-Time and Stored Data (TOP VIEW]
T-52~31

Choice of True or Inverting Data Paths
Choice of 3-State or Open-Collector Outputs

Package Options Include Plastic ‘‘Small
Qutline*’ Packages, Both Plastic and
Ceramic Chip Carriers, and Standard Plastic
and Ceramic 300-mil DIPs

necessarily Incl

EXAS
testing of all paramaters. INSTRUMENTS
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Reliability 2
DEVICE OUTPUT LOGIC
"ALS646, 'AS646 3.State True om-
‘ALS647 Qpen-Collector True '5
'ALS648, "AS648 3-State Inverting SNB4ALS’, SN64AS’ . . . FK PACKAGE 2
*ALS649 Open-Collector Inverting SN74ALS’, SN74AS’ . . . FN PACKAGE 5 :
(TOP VIEW}
description e @ O« N
Csic0Oam g
These devices consist of bus transceiver circuits, ONnoz>00 -
with 3-state or open-collector outputs, D-type (332128773 c
flip-tiops, and control circuitry arranged for A1]ls 26[] G @«
multiplexed transmission of data directly from A2le 24(] 81 (/5]
the data bus or from the internal storage ash7 23] B2 -
ragisters. Data on the A or B bus will be clocked ncls 22[|NC <
into the registers on the low-to-high transition A4l e 2183
of the appropriate clock pin (CAB or CBA}. The As 10 20(] B4
following examples demonstrate the four Ae 11 19[]B5
fundamental bus-management functions that 12 13 14 16 16 17 18
can be petformed with the octal bus transceivers e ‘;“;‘ s
and registers. & < 5 > dmao
Enable (G} and direction (DIR} pins are provided NC—No internal connection
to control the transceiver functions. In the
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The
select controls (SAB and SBA} can multiplex stored and real-time (transparent mode) data. The circuitry
used for select controf 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.
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 recommended
maximum IQL is increased to 48 milliamperes, There are no -1 versions of the SN64ALS’ parts.
The SNB4' family is characterized for operation over the full military temperature range of —56°C to 126°C.
The SN74' family is characterized for operation from 0°C to 70°C.
NoTic MATION
DATA FOR ERRATA INFOR
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SNG4ALS646 THRU SN54ALS649, SN54AS646, SN64AS6A8 T-52-31
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648 -
OCTAL BUS TRANSCEIVERS AND REGISTERS
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SN54ALS646 THRU SN54ALS649, SNG4AS646, SN54AS648
SN74ALS646 THRU SN74ALS648, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE

T-~52-31

OPERATION OR FUNCTION

'ALS646, 'ALS647
'AS646

'ALS648, 'ALSE49
'AS648

Store A, B unspecified !
Store B, A unspecified!

Store A, B unspecifiedt
Store B, A unspecified !

Store A and B Data
Isolation, hold storage

Store A and B Data
Isolation, hold storage

Real-Time B Data to A Bus
Stored B Data to A Bus

Real-Time B Data to A Bus
Stored B Data to A Bus

INPUTS DATA 110
G DIR CAB CBA SAB SBA | A1 THRU A8 | B1 THRU B8
X X ? X X X Input Unspecified '
X X X ¢ X X Unspegified Input
H X ! ! X X Input input
H X HorL Hork X X
L L X X X L
L L X HorL X H Output Input
L H X X L X Input Output
L H HoerlL X H X

Real-Time A Data to B Bus

Stored A Data to B Bus

Real-Time A Data to B Bus
Store A Data to B Bus

tThe data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always

M 49L1723 0083353 7 W

N

Ircui

enabled, i.e., data at the bus pins will be stored on every low-to-high transition an the clock inputs. 17
-l
.
functional block diagrams {positive logic)
*ALSE648, 'ASG46, 'ALS647 ‘ALS648, ‘AS648, 'ALS849 b
glau g2l 2
131 3 he}
IR IR
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saa 2] 17 sna 220 - L° u(‘s
cagil casill -l
sagl2l % sagl?t { % <
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I 4 1D} I !{ { 10 {
I
I / Clo— { ik [ o« |
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i I} be | D i
I ct 1 I c1 i
1 | —+] | I } * I
I ] I I
[ ) | [
' - ' ! ' ' K
YUom o m XL e e e = L4 J ISP I I M orp SO J
X y K 5
A4
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS
Pin numbers shown are for DW, JT, and NT packages.
i
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SN54ALS646 THRU SN54ALS649, SN54ASGA6, SN5AAS6A8 T-52-31
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbolst

'ALS646, ‘AS646 ‘ALS647
E'————b'(z" a3 9 ((23;” 63
oml—ﬁ JENT [BA] D'H_i 3ENT {BA)
3ENZ {AB] 3EN2 (ABI
coadZl b coadZl— bca
saat22____Jgs seat2__as
cag-l b co cagl —bes
sastl g7 sattl o7
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AS 4D zﬁas AS 4P I :j—d-»-as

115} 191 [§1:H
A6 4> 34»55 Ac 4P—o y‘*“
(10 (141 0ot 14}
AT4P I 3-4»-87 AT 4D [ j&w

(331 {131 un

A8 1 28 A8 4P~ |
L]

TThese symbols are in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.
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SN54ALS646, SN74ALS646

OCTAL BUS TRANSCEIVERS AND REGISTERS

WITH 3-STATE OUTPUTS
T-52-31

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

Supply voltage, VCC -+ -+« - .. e e e e 7V
Input voltage: Control INPULS . ... .o v v ittt i i e i i e e .7V
110 ports . .. ... e e e 5.6 V

Operating free-air temperature range: SN54ALS646. . ... e e —-86°C to 126°C
SN74ALS646 . ...... .. civninnnnn .... 0°C to 70°C

Storage temperature range . ... ........cev i e -66°C to 160°C

recommended operating conditions

SNE4ALS646 SN74ALS646 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 55| 45 6 65| V 2
VIH High-level input voltage 2 2 v
ViL Low-level input voitage 0.7 0.8 v (7]
lon High-lavel output current I ] ] ~-12 -16 | mA -g
) 12 24
oL Low-level output current 7 287 mA .g
felock Clock frequancy 0 35 0 40 | MHz Q
tw Pulse duration, clocks high or low 14.6 12.6 ns (/)]
tsu Setup time, A before CABt or B before CBA? ] 15 10 ] ns <
th Hold time, A after CABt or B after CBAT 0 0 ns b o]
TA Operating free-air temperature - 66 125 0 70 | °C FU
TThe extended candition applies if Vce fs maintained between 4.76 V and 6.25 V. (7]
The 48-mA limit applies for the SN74ALS646-1 only. |
electrical characteristics over recommended operating free-air temperature range (unless otherwise <
noted)
SNG4ALS646 SN74ALS646
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPF MAX UNIT
VIK Vee =45V, If = -18 mA -1.2 ~1.2 \'
) Vec =45V 1065V, Igy = 0.4 mA Vog-2 Veg-2
= 4, . i = - 2.4 . 2. 3.2
VoH Vee =45V OH 3 mA 2 3.2 4 v
Vee =45V, IoH = ~12 mA -2
Ve = 4.6 V, oy = ~ 15 mA 2
Vec =45V, loL = 12 mA 0.25 0.4 - 025 0.4
VoL Vec =45V. g = 24mA v
{loL = 48 mA for -1 version) 035 05
0 Control inputs Vee =65V, V=7V 0.1 0.1 mA
! Aor B ports Ve = 5.5V, V| =55V o1 0.1
Control inputs 20 20
1] A or B portss Vee = 6.5V, V=27V , 70 - >0 rA
Control inputs ~0.2 -0.2
I =5hbV, = 0. - A
IL A or B ports$ Vee = 6 V Vi =04V ~0.2 oz | "
io? Vee = 5.5V, Vg = 2.25 V -30 —112 | -30 112 | mA
) Outputs high 47 76 47 76
Ice vVee = 658V Outputs low 56 88 55 88 | mA
Outputs disabled 55 88 65 88

$All typical values are at Vog = BV, TA = 25°C
$for 110 ports, the parameters i)y and I, include the off-state output current.
The output conditions have been chosen to produce a current that closely approximatas one half of the true short-circuit output current, lgg.

i
I'u 2-537
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| SN54ALS646, SN74ALS646 T-52-31
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

‘ALS646 switching characteristics (rsee Note 1)

Veg = 5V, Vee = 45Vto686V,
CL = 50 pF, Cy = 50 pF,
R1 = 500 0, R1 = 500 9,
FROM T -
PARAMETER (I:PUT) (OUTOPUTI R2 = 600 1, R2 = 500 Q, UNIT
Ta = 25°C Ta = MIN to MAX
‘ALS646 SNE4ALSG46 SN74ALS646
MIN TYP MAX | MIN MAX | MIN MAX
frax ] 50 35 40 MHz
tPLH 20 25 10 35 10 30
AB
2 \PHL C8A or C AorB 1 5 5 20 5 17 ns
tPLH 11 17 6 22 5 20
AorB -
oHL o BorA 76 10| 3 15| 3 2| ™
tPLH SBA or SAB! 24 32} 15 40 | 15 35
Aor8 ns
> 1PHL {with A or B low} o 13 17 8 23 5 20
- -
(7] 1PLH SBA or SABT AorB 17 22 g 30 8 25 ns
0 tPHL {with A or B high) 13 17 5 24 5 20
foe § tpzH = 10 15 3 20 3 17
=% 2L @ AorB 0 16| & 22| 5 20| ™
D tpHZ = 6 8] 1 17| 1 0
7] L7 N AorB ] 0 13| 2 20| 2 6] ™
(o) tpZH ) 22 28] 10 38 | 10 30
IR AorB
‘g' ozl ° o 145 20| 6 30| 5 2| "
tPHZ o 6 8 1 12 1 10
IR B8
g‘,- oLz P Aor 10 13| 2 21| 2 6] ™
m . N .
1 These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1,
i
2-538 TEXAS “J
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- TEXAS INSTR (LOGIQ) 25E D W 89b1723 0083357 4 WM
| SN54ALS647, SN74ALS647
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH OPEN-COLLECTOR OUTPUTS
T-52-31

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

Supply voltage, VCC .+ v v v - et s e e 7V
Input voltage ....... e e s et e 7V
Operating free-air temperature range: SNG64ALS647................ ... 00, —-55°C to 126°C
SN74ALSB47 ..o vv i it et 0°C to 70°C
Storage temperature range . ... ... i i e -656°C to 150°C
recommended operating conditions
SNE4ALS647 SN74ALS647 UNIT
MIN NOM_MAX | MIN NOM MAX
vee Supply voltage 45 6 65| 4.5 B 65| Vv
VIH High-level input voltage - ] 2 -2 v 2
viL Low-level input voltage o 0.7 o8| Vv
VoH High-lavel output voltage 5.6 56f V [77]
2 24 =
loL Low-level output current 7 mA o |
48 1)
felock Clock frequency -0 25 0 30 | MHz o=
tw Pulse duration, clocks high or low 1 20 |186.5 ns (&
tsu Setup time, A before CABt or B before CBAT 15 10 ns (/5]
th Hold time, A after CABT or B aiter CBAT i ] 0 ns <
TA Operating free-air temperature ~566 125 0 70} °C o.
] S
tThe extanded condition applies if Vo I8 maintained between 4.75 V and 5.25 V. o
The 48-mA limit applies for the SN74ALS647-1 only. 7
el
electrical characteristics over recommended operating free-air temperature range (unless otherwise <
noted)
SN54ALS647 SN74ALS647
ETE DITIO
PARAMETER TEST CONDITIONS MIN TYP? MAX MIN TYPT MAX UNIT
VIK Veg = 45V, If = <18 mA -1.2 -1.2] Vv
loH Veg = 45V, VOH = 6.6V 0.1 0.1| mA
i Vee = 45V, Tor = 12 mA 0.25 0.4
VoL Vee =45V, oL = 24 mA v
{loL = 48 mA for 1 versions} 036 05
) A or B ports Vee =55V, Vi=7V 0.1 0.1 mA
i Control Inputs Ve =55 V. Vi =7V 0.1 0.1
A or ports3 20 20
fiH Control inputs Ve = 8.6V, Vi=27V 20 20|
Control inputs ) -0.2 ~0.2
[; =55V, = 0. A
iL A or B portsd Vee = 55V Vi=o04v ~0.2 “oz] ™
_ Outputs high 35 60 35 60
'ce Vee = 88V Outputs low 30 66 20 65| ™
$ Al typical values are at Voo = 6V, Ty = 26°C
$For 1/0 ports, the parameters J|y4 and ki include the off-state output current.
I
XAS ‘b 2-539
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T-52-31

TEXAS INSTR (LOGIC)
SN54ALS647, SN74ALSG47

e5E D

OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH OPEN-COLLECTOR OUTPUTS

'ALS647 switching characteristics (see Note 1)

Vec =5V, Voec =46Vt 656V,
CL = 50 pF, CpL = 5O pF,
FROM 10 Ry = 680 @, RL =~ 680 Q,
UNIT
PARAMETER (INPUT) {ouTPUT) Ta = 26°C Ta = MIN to MAX
'ALS647 | __sns4ALse47 SN74ALS647
MIN_TYP MAX | MIN MAX | MIN MAX
frax 40 25 30 MHz
tPLH 38 50| 19 72 | 19~ 58
B8
PHL CBA or CAB Aar 12 20 5 53 5 53 ns
tpLH 3 a3s| 17 70 | 17 54
2 PHL AorB BorA 0 13| 4 9| 4 6| "
tpLH SBA or SAB? AorB 40 61| 20 72| 20 60 ne
> tPHL {with A or B low} 12 17 6 26 6 22
- tpLH SBA or SABT AorB 40 61| 20 72 | 20 ) ns
(72} tPHL {with A or B high} 12 17| 6 6| 6 22
] tPLH —~ ) 200 27| 1o 37| 10 31
[} AorB
g_ TPHL or 0 16| 2 0] 2 7] ™
. tpLH 20 25 9 34 9 29
DIR AorB -
(% PHL or 7| 2 32| 2 19| ™
o 1These parameters are measured with tha internal utput state of the storage register opposite to that of the bus input,
="' NOTE 1: Load circuit and voitage waveforms are shown in Section 1.
(1]
=
;l
7
{ip
2-540 TeExAs
INSTRUMENTS
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TEXAS INSTR (LOGIC)

25E D

NOTICE

SEE ORDER OF DATA FOR ERRATA INFORMATION e T~52-31
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VCC ..+ - v v e v v oot e e e e e IV
Input voltage: Control inputs .. ......... e e e R A
O ports «vcvvvnnn e e e verereae. BBV
Operating free-air temperature range: SNS54ALS648....................... —b56°C 10 126°C
SN74ALS648 ...............ciivvnnan.. 0°Cto 70°C
Storage temperature rande . .. ... ool e vesevs.. —B5°C to 150°C
recommended operating conditions
SN54ALS648 SN74ALSE48 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage i 4.5 5 65| 456 5 5.5 )
ViH High-level input voltage ] 2 2 v
Vit Low-level input voltage ) ) 0.7 08 | V
I0H High-level autput current -12 -15 | mA
oL Low-lgvel output current 12 24 mA
] 48"
felock Clock frequency 0 36 0 40 | MHz
tw Pulse duration, clocks high or low 14.5 12.6 ns
tay Setup time, A before CAB? or B before CBAt 15 10 ns
th Hold time, A after CAB? or B after CBAt o] 0 ns
TA Operating free-air temperature ~565 128 0 70 °C

tThe extended conditon applies if Vce is maintained between 4.75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS648-1 only.

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

noted)
SNS4ALS648 SN74ALS648
PARAMETER , TEST CONDITIONS MIN TYPE MAX | MIN TYPT MAX UNIT
ViK Veg = 45V, G = -18 mA ~1.2 -1.2] v
) Vce = 46V1t065V, Igy = -04mA Vec-2 Vee -2 ]
V =45V, f = 2, 3. 4 3.2
Vou cc =45V OH I mA 4 2 2 ] v
Vee = 4.8V, IoH = =12 mA 2
Vo = 4.5V, loH = -15 mA 2
Ve = 4.5 V, oL = 12 mA 025 0.4 0.256 0.4
VoL Veg = 456V, oL = 24 mA v
floL = 48 mA for ~1 version) 036 05
| Control inputs Veg = 6.5V, Vi=7V 0.1 0.1 mA
I A or B ports Ve = 5.5 V, Vi = 58V X 0.1
Contro! inputs 20 20
I . =55V, = 2. A
IH A or B ports® Vee = 8.8V Vi=27V 20 20|
Coritrol inputs ] - -0.2 -0.2
I = 5. . = 0.4
L ["A or B ports® Vee = 85V Vi= 04V ~0.2 o2] ™
10° Vee = 6.6V, Vg = 2.26 V -30 ~112 [ -30 -112 | mA
Qutputs high 47 7€ 47 76
Ice Ve =65V Outputs low §7 88 §7 88} mA
Qutputs disabled 57 88 57 88

LAl typical valugs are at Vee = 5V, Ta = 26°C
3For 110 ports, the parameters [j 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, Igs.

TeExas *9
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SN54ALS648, SN74ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS
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ALS and AS Circuits
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TEXAS INSTR (LOGIC) _____ese D | B‘H:Z[:"?_‘EB 'IEI,E_I'QEBI:D“H [
SN54ALS648, SNT74ALS648

WITH 3-STATE OUTPUTS

'ALS648 switching characteristics (see Note 1)

|
OCTAL BUS TRANSCEIVERS AND REGISTERS T-52-31
Vee =56V, Veg = 45Vto55V,
CL = 50 pF, Cp = 60 pF,
. R1 = 600 Q, R1 = 5009,
PARAMETER (::‘:::_, (OU-:'C;UT) A2 = 6500 Q, R2 = 500 Q, UNIT
. TA = 26°C TA = MIN to MAX
‘ALS648 SNG4ALS648 SN74ALS648
MIN TYP MAX | MIN MAX | MIN MAX
fmax 50 35 40 MHz
PLH 21 29 8 39 8 33
B. CAB B
| 2 T CBA or Aor 73 18| & 73] & 0]
| tPLH ) 10 15 3 20 3 17
| WPHL AorB BorA 5 3 2 12 3 0 ns
|
t
> tPLH S_BA or SAB AorB 24 32 5 44 5 E:H -
- tPHL {with A or B low} 15 21 4 26 4 22
(7] tpLH SBA or SAB? Aors 16 22 [ 30 6 2
0 tPHL {with A or B high} 1419 6 25 6 21
- tpzH 12 18 4 25 4 22
B8 - -
; PzL g Aor 12 18| 4 % 4 22| ™
tPHZ 5 8 1 12 1 10
- A
(7] oLz g or B 7 12| 2 | 2 5] "
®) tpzH 14 22| 4 35 4 27
g' TPZL PR AorB 0 17 3 I 9] ™
o tpHZ " 7 12 1 17 1 14
= Pz DIR AorB 7 13| 2 22| 2 5| ™
7 .
t These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
i
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TEXAS INSTR (LOGIC) 25E D) WA 849bL1723 00833kl b HH
SN54ALS649, SN74ALS649
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH OPEN-COLLECTOR OUTPUTS
. T-52-31
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VOC + « < vt v vv i tnnr e r i cnane s vanns I 7V
Input voltage ................... e e e el e 7V
Operating free-air temperature range: SN54ALS649...... et e -565°C to 126°C
SN74ALS649 . .........c0vvuuns e 0°C to 70°C
Storage temperature raNGe .. .. c. v cer e tn sttt ottt e -656°C to 150°C
recommended operating conditions
~ SN54ALS649 SN74ALS649 o
MIN NOM MAX | MIN NOM MAX
vee Supply voitage 4.5 5 55| 45 § 65| V
VIH High-level input voltage 2 2 v 2
viL Low-level input voltage 0.7 08} V
VoH High-level output voltage 5.5 55| V (7]
12 24 =
oL Low-level output current 287 mA 3
folock __Clock frequency ' 0 B 0 s vk O
tw Pulse duration, clocks high or low 20 16.5 ns Q
gy Setup time, A beforo CAB! or B before CBA? 16 10 ns (7))
th Hold time, A after CABt or B after CBAt 0 0 ns <
Ta Operating free-air temperature -58 126 0o 70} °C -
1The extended condition applies if Vo is maintained between 4,75 V and 6.26 V. 5
The 48-mA limit applies for the SN74ALS649-1 only. N
. . . -l
electrical characteristics over recommended operating free-air temperature range {unless otherwise g
noted)
] SNG4ALS649 SN74ALS649 ]
PARAMETER TEST chmTIONs MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee =45V, | = ~18 mA ~1.2 ~-1.2| v
IoH Veoe = 45V, VOH = 6.5V 0.1 0.1 mA
Vee = 4.5V, oL = 12 mA 0.25 04
VoL Vee =45V, oL = 24 mA v
{lgL = 48 mA for -1 versions} 035 08
I A or B ports Vee = 6.5V, Vi=7V 0.1 0.1 mA
! Control Inputs Vec = 5.5 V. Vi =7V 0.1 0.1
A or ports3 20 20
! =55V, = 2.
H Contro! inputs VVCC 5.5V Vi=27V 20 20 HA
Control inputs ~0.2 ~0.2
! =58V, = 0.
it A of B ports’ Vee = 85V Vi=04v ~0.2 — 02| ™
Outputs high 40 80 40 60
I =5, -
cc Vee =85V Gutputs Tow w70 a5 70| ™
Al typical values are at Vgg = B V. Ta = 259C
$For 110 ports, the paramaters iy and I include the off-state output current.
Texas | Qi 2
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TEXAS INSTR (LOGIC) 25E D WM A89:1723 0083362 8 M
SN54ALS649, SN74ALS649 52-31
OCTAL BUS TRANSCEIVERS AND REGISTERS T-52-
WITH OPEN-COLLECTOR OUTPUTS
‘ALS649 switching characteristics (see Note 1)
Vee =6V, Vgg =~ 45Vtob656V,
Cg = 50 pF, Cp = 50 pF,
FROM TO R = 680 0, R = 680 0,
PARAMETER (INPUT) (OUTPUT) Ta = 26°C TA = MIN to MAX UNIT
‘ALS649 SN54ALS649 SN74ALS649
MIN TYP MAX | MIN MAX | MIN MAX
fmax ] 40 26 30 MHz
teLH 40 62| 19 77| 19 62
PHL CBA or CAB Aor8 1z 8 5 >3 5 70 ns
tpLH 30 41| 13 65 | 13 50
2 PHL AorB BorA 5 3 3 1 3 0 ns
[
tPLH S'BA or SAB AorB 35 46 | 20 72 | 20 85|
> tPHL {with A ar B low} 156 21 6 26 6 22
r~- tpLH SBA or SABY AorB 35 46 20 72 | 20 13 ns
n tPHL {with A or B high) 15 21 6 26 | 6 22
[V tpLH 16 22 [ 28 8 25
g_ TPHIL g Aor8 18| 2 23| 2 0] "
" tpLH 16 22 8 28 8 25
> PHL DIR AorB T3 17| 2 B 7 70| "™
(77]
O 1t These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
5 NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
(7]
EI
~
7]
’
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TEXAS INSTR (LOGIC) 25 D M 8961723 0083363 T M

SN54AS646, SN54AS648, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

T~52-31

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

SUPPlY VOIAGE, VO v e v v vttt it ettt e i e e e 7V
input voltage: Control INPULS . . . .o o i it e e 7V
10 2 T € 5.5V
Operating free-air temperature range: SN64AS646, SN54AS648 . ............ ~-566°C to 125°C
SN74AS646, SN74AS648 ................ 0°C to 70°C
St0rage temperature range ... ... ... e e -65°C to 160°C
recommended operating conditions
SN54AS646 SN74AS646
SNE4AS648 SN74AS648
U
MIN NOM MAX | MIN NOM MAX NIT 2
vVee Supply voltage 45 5 66| 46 5 5.5 \ i
ViH High-level input voltage ) 2 2 \'4 7]
ViL Low-leval input voltage 0.8 08| Vv b~
loH ) "High-leve! output current ) -12 - ~15 | mA 3
oL Low-lavel qutput current I ] 32 48 | mA =
folock ~ Clock frequency 0 76 0 90 | MHz Q
R Clock high 6 5 (7,
tw , Pulse duraflon Clock high 7 s ns <
tsu Setup time, A before CABt or B before CBAt 7 6 ns -
th Hold time, A after CABt or B after CBAt [0} 0 ns [ =
TA Operating free-air temperature ) —55 125 0 70 | °C L
] N
electrical characteristics over recommended operating free-air temperature range {unless otherwise =
noted) <
SNG4ASE46, SN74AS646
PARAMETER TEST CONDITIONS SN54AS648 SN74AS648 UNIT
MIN_ TYPT MAX | MIN TYP! MAX
VIK Voe = 4.5V, | = =18 mA -1.2 -12 | Vv
Veg = 45V1055Y, log = -2mA Vee~2 Vee-2
Vee = 45V, o4 = ~3mA 2.4 3.2 | 24 32
Vo Voo = 4.8V, Toh = -12 mA 2 v
Vee =45V, IoH = ~16 mA 2
VoL Veec = 45V, o, = 32 mA 0.25 0.50 v
Veg = 4.5V, lor, = 48 mA 0.35 0.50
I Control inputs Vee =65V, Vp=7V ] 0.1 0.1 mA
' A or B ports Vce = 65V, Vi =56.5V 0.1 ] 01
Control inputs - - 20 20
I3} Aor B porta? Vee =565V, V=27V , 70 70 pA
Control inputs ] _ ~0.5 -0.6
" aorBponst | vee = 85V, Vi= 04V ~0.76 o5 | ™
Io$ Voo = 65V, Vo = 2.26 V -30 -112 |-30 -112 | mA
Outputs high 120 195 120 195
'AS6G46 Qutputs low 130 211 130 211
Outputs disabled 130 211 130 211
f - = 5, 5 = -
cc Vee =88V Gutputs high 110 166 Tio 185 | ™
‘AS648 Qutputs low 120 1956 120 196
Outputs disabled 1207 195 120 195
TAIl typical values are at Voo = 6 V, T = 25°C
¥Far 110 ports, the parameters Ii4 and i include the off-state output current.
§The output conditions have been chasen to produce a current that closely approximates one half of the true shart-circuit output current, lgg.
I
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TEXAS INSTR (LOGIC) 25E D WM 849b1L723 0083364 1 WM

SN54AS646, SN64AS648, SN74AS646, SN74ASG48 T-52-31
OCTAL BUS TRANSCEIVERS AND REGISTERS
WITH 3-STATE OUTPUTS

'AS646 switching characteristics (see Note 1) .

Vgc =45V to6.5V,
CL = 50 pF,
R1 = 500§,
FROM TO
R2 = 500 Q, UNIT
PARAMETER {INPUT) {OUTPUT} Th = MIN to MAX
SN54AS646 SN74AS646
MIN MAX | MIN MAX
fmax 75 90 MHz
: ::‘-“ CBA or CAB AorB ; 91‘2 ; 8': ns
HL, .
2 tPLH 2 11 2 9
AorB Bor A 0s
tPHL 1 8 1 7
1
> ::'-“ SBA or SABT AorB i :(2) i ; ns
HL
F -
~ 1 9
(D :PZH G AorB - § 1(5) : Ta ns
g :PZL ] 2 1 2 9
g. !Psz G Aor8 2 T 2 a1 ™
PL -
1 16
B ::;” i DIR AorB g 2? 2 =] s
L
O tPHZ 2 12 2 10
DIR AorB - n
& Lz o 2 2| 2 o] "
P .
%. 'AS648 switching characteristics (see Note 1)
(7} ) Vee = 45Vt 6BV,
CL = 50 pF,
R1 = 500 Q,
FROM TO
PARAMETER 2 = 50O @, UNIT
€ {INPUT} {OUTPUT} :A ;’: 10 MAX
SN54AS648 SN74AS648
MIN MAX | mIN MAX
frmax 75 90 MHz
IPLH CBA or CAB AorB 2 95] 2 851 e
tPHL 2 10 2 9
:iLH AorB Bor A ? - : f : ns
HL i
:z“‘ SBA or SAB! Aorg ;. :g i 1; ns
HL
1 = 2 9
:;H G AorB 3 :g ; % ns
L ) .
e s ——TTT % "
L
::i” DIR AorB g ;? Z - :g ns
L
tpHZ 2 12 2 10
i DIR AorB .
PLz - o 7 FRE o] "™

T These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 1: Load circuit and voltage wavefarms are shown in Section 1.
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