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DS26LS32AC/DS26LS32C/DS26LS32M/DS26LS33M
Quad Differential Line Receivers

General Description Features
The DS26LS32 and DS26LS32A are quad differential line ~ ® High differential or common-modeninput voltage ranges
receivers designed to meet the RS-422, RS-423 and Federal of £7V on the DS26L532 and DS26LS32A and +15V
Standards 1020 and 1030 for balanced and unbalanced on the DS26LS33
digital data transmission. m +0.2V sensitivity over the i
The DS26LS32 and DS26LS32A have an input sensitivity of DS26LS32 and DS26L

DS26L.S33

200 mV over the input voltage range of =7V and the
DS26LS33 have an input sensitivity of 500 mV over the input
voltage range of £15V.

The DS26LS32A differ in function from the popular
DS26LS32 and DS26LS33 in that input pull-up and pull-
down resistors are included which prevent output oscillation
on unused channels.

Each version provides an enable and disable function com-
mon to all four receivers and features TRI-STATE @ outputs
with 8 mA sink capability. Constructed using low power
Schottky processing, these devices are available over the
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TRI-STATE® is a registered trademark of National Semiconductor Corporation.
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DS26LS32AC/DS26LS32C/DS26LS32M/DS26LS33M

Connection Diagrams

Dual-In-Line Package 20-Lead Ceramic Leadless Chip Carrier
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Top View

L 9
Order Number DS26LS32CM, DS26LS32CN,
DS26LS32ACM, DS26LS32ACN, DS26LS33ACM
or DS26LS33ACN
See NS Package Number M16A or N16E

For Complete Military Product Specifications,
refer to the appropriate SMD or MDS.
Order Number DS26LS32MJ/883, DS26LS32MW/883,
DS26L.S32ME/883, DS26LS33MW/883
See NS Package Number E20A, J16A or W16A
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Absolute Maximum Ratings (Note 3) Operating Conditions

If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications. Supply Voltage, (Vo)

DS26LS32M, DS26L.S33M 4.5 5.5 \

Supply Voltage N (MIL)
Common-Mode Range +25V DS26LS32C 475 525 v
Differential Input Voltage +25V DS26LS32AC ' '
Enable Voltage N (COML)
Output Sink Current 50 mA
) o . Temperature, (Ta)
Maximum Power Dissipation (Note 1) at 25°C .
Cavity Package 1433 mW DS26LS32M, DS26L.S33M -5 +125 C
vity
) (MIL)
Molded Dip Package 1362 mW Q
DS26LS32C 0 ‘C
SO Package DS26LS32 1002 mW DS26LS32AC
DS26LS32A 1051 mW (COML)
Storage Temperature Range -65°C to
+165°C Note 1: Derate cavity pdckage 9.6 mWKC above 25°C; derate molded DIP
kage 10.9 mW/"C abi 55
Lead Temperature (Soldering, 4 pactage " ehove

Note 2: Derate SO Package 8.0 W/°C for DS26LS32

seconds) 260°C 841 m /@ S26LS32A
Electrical Characteristics (Notes 4, 5, 6) 0((\
@ AN

over the operating temperature range unless otherwise specified

Symbol Parameter Conditions ’;\M\Q\ \\Eyp Max | Units

Viy | Differential Input Vour =Vou | DS26LS32, OS260S324, A7V < Vo <+ \N-0R\ 0,07 | 02 [V
Voltage or Vo, DS26L533, BSZELS834, —15Y < Vou +18Y [ J0%/| 014 | 05 | V

Rin Input Resistance —15V < Vg < +15V (Ong Jrpt ASBNDY—" kB0 | 85 kQ
Iin Input Current (Under | V | = 15V, Other Input L\1/\5V ;A(N\S\QSX/ \\/ a S 2.3 mA
Test) V iy = —15V, OtherJapit 16K < Y= +15v_ ({7 X/ 28 | mA

Vou Output High Voltage | Vec = MIN, A \W/ Comn{éw 2.7 4.2 Vv
W@o&ﬁo,ﬁk 44Q/|>A Mifitaty. 25 | 42 Vv

Voo Output Low Voltage | Vo £ Min, AV,na 1V NS 0.4 Vv
ENeliE = 0.8V oS BA 045 | Vv

Vi Enable Low Voltage™, )) NN 08 | Vv
Vi Enable High Volagé 2.0 Vv
V, Enable Clamp \

= Min, Iy =-18 S -1.5
Voltage

lo OFF-&tate (High &C = Max NN Vo = 2.4V 20 HA
Me Output Vo = 0.4V -20 pA
Crrent)

I N\EnableLgw Curehy” | Vi = 0.4V N -0.36 | mA

Ly EnableHigh Current | V,y = 2.7V 20 7y

lsc Outpm@n-oircuit V o =0V, Voo = Max, AV = 1V -15 -85 | mA
Current

lec Power Supply Ve = Max, All Vi = GND, DS26L.S32, DS26LS32A 52 70 mA

Current Outputs Disabled DS26L.S33, DS26LS33A 57 80 mA

I Input High Current Viny = 5.5V 100 pA

Vuvst | Input Hysteresis Ta=25"C, Vg =5V, DS26LS32, DS26S32A 100 mV

Vem = 0V DS26LS33, DS26LS33A 200 mV

Note 3: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device
should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device operation.

Note 4: All currents into device pins are shown as positive, all currents out of device pins are shown as negative, all voltages are referenced to ground, unless
otherwise specified. All values shown as max or min are so classified on absolute value basis.

Note 5: All typical values are Vgg =5V, Tp = 25°C.
Note 6: Only one output at a time should be shorted.
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DS26LS32AC/DS26LS32C/DS26LS32M/DS26LS33M

Switching Characteristics
Vee =5V, T = 25°C

Symbol Parameter Conditions DS26LS32/DS26LS33 DS26LS32A/DS26LS33A Units
Min Typ Max Min Typ Max
teLn Input to Output C_.=15pF 17 25 23 35 ns
tehL 17 25 23 35 ns
t 2 ENABLE to Output | C, =5 pF 203 0 153 0 ns
thz 15 22 20 25 ns
ty ENABLE to Output | C_ =15pF 15 22 14 22 ns
ton 15 22 22 ns

AC Test Circuit and Switching Time Waveforms
Load Test Circuit for TRI-STATE® Outputs

\

FROM OUTPUT
UNDER TEST

Cy INCLUD

o
PROBE AND JIG <
CAPACITANCE

OUTPUT
NORMALLY
HIGH

Note 7: Diagram shown for ENABLE low.

l1 3V
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<
nd Disable Times (Notes 8, 9)

\

tzL Lz
0.5V
$2 OPEN ‘1_3‘, 7 i 15y
VDL 33
tzH thz i 3
VoH l -\
$1 0PEN 7 —~1.5v
~ov 0.5V

Note 8: S1 and S2 of load circuit are closed except where shown.

Note 9: Pulse generator for all pulses: Rate = 1.0 MHz; Zg = 50Q; t, < 6 ns; t; < 6.0 ns.
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Typical Applications

ENABLE

DATA
1/4 DS26LS31

Two-Wire Balanced Interface —RS-422

Single Wire with Driver Ground Reference —RS-423

1/4 DS3691

DATA

1/4 DS26LS32A

DATA
OUTPUT

1/4 DSZ6L$32
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DS26LS32AC/DS26LS32C/DS26LS32M/DS26LS33M

Physical Dimensions inches (millimeters)

unless otherwise noted
0.785
[19.94] MAX ———>
16 9
DA AN A

(0.203 -0.254)

{1210
TYP ALL LEADS (0.406—1.270)

TYP ALL LEADS e e 2008
10 wz (n 203)

ALL LEAD TIPS

TYP

Small Outline Package (M)
Order Number DS26LS32CM or DS26LS32ACM
NS Package Number M16A

w uun
Lnuw 0.050 B35 J L 0.050 ]

¥
0.220-0.310
[5.59-7.87]
0.025 PRI P I W W I P W |
" o.64] 1 ’ 0.005-0.020
R T0.13-051] P
0.03740.005
TYP
0o0s | [ [0:94%0.13] ?.290—0.32}0 %
) | 0.055£0.005 7.37-8.13
M[l(:" 1&]? h > (rsozois) TP /-\ GLASS SEALANT
v 0.020-0.060 7yp v VAR
0.200 [0.51-1.52] 0.180 yax \\ ]
[5.08] H H [4.57]
MAX TYP | | a ' | : 1010.00]2 e
0.150 0.25+0.05
t (. 4 T H LA
0.125-0.200 ) "
TYP — 900t 40 9550
[3.18-5. ?)8330 |~ TYP T
[2.03] MAX —| ;4- H i
BOTH ENDS 0.01840.00
[0.46 £ 0.08 J16A (REV L)
0.100£0.010 1yp
[2.54 £0.25]
Ceramic Dual-In-Line F
Order Number DS26LS32MJ/883
NS Pac @ mber
|
9
% 30“
TYP
@11 8 5
A 0.010 yax
(0.253)
0150-0.157 <
(3.810—3.988)
0.053 —0.069
~— (1.386—1.753) 0.004—0.010
(0.102-0.254)
| 3
ﬁ—uﬁn:u:u—i === -
T PLANE

0.014—0.020 1yp
{0356 —0.508)

M16A (REV H)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

| 0.740-0.780

- | 0.090
(18.80-19.81) —>| ’*(2.286)

INDEX
AREA
0.250£0.010
(6.350£0.254)
PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.130£0.005
0.060 49 TYP 0.300 - 0.320 (1.651)
| (30280127) "I I“ (t524) P )\ Ik OPTIONAL “ {7.620-8.128) Y
0.145 = 0.200 ] : [ \
(3.683-5.080) ¢ j ] t

7T - rl f
0.020 | ||| 90°%4° TYP

0.508
( ) 0.125-0.150 0.03040.015
(3.175-3.810) v T (0.762%0.381)
0.014-0.023 0.100£0.010
(0.356 - 0.584) 0.050£0.010 (2.540£0.254)
TYP . - TYP

(1.270£0.254)
TYP

0.050-0.080
(1.270—2.032) r‘

0.004 —0.006 TYP 0.007-0.018
(0.102-0.152) (0.178 —0.457)
TYP

C

- 1615 “\KM :
u b 0.245-0.275
I MAX GLASS xz\ (6-223;6.985)
E \ ! T ‘ _0.008-0.012
DET ! (0.203—0.305)
J
€ 0.250-0.370 DETAIL A
N (6.350 9.398)
5 P ol 00150019
o (0.381—0.482)
TYP W16A (REV H)

16 Lead Ceramic Flatpak (W)
Order Number DS26LS32MW/883 or DS26LS33MW/883
NS Package Number W16A
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.200+0.005
(5.080+0.127)
TYP

[ -
0.015 \\/ 7
(0.381) / \\\\

MIN TYP ¢

0.015+0.010

45°x 292010
(0.381 +0.254)

0.063 —0.075
(1.600 —1.905)

0.007—0.011
(0.178—0.279)
RTYP

(8.890+0.203)

DS26LS32AC/DS26LS32C/DS26LS32M/DS26LS33M Quad Differential Line Receivers

‘ 0.350 +0.008 ‘

E

ZDETI\IL A

Top View Side View

0.015
(0.381)
MAX TYP

0.003

(0.076)
MIN TYP ¥

0.022 A
(0.559)—»
MAX TYP ]

devices or sysitems are devices or
gystems which, (a) are intended for surgical implant
Q the body, or (b) support or sustain life, and
ose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

0.077-0.093 _f
(1.959 —2.362) ¢

0.045-0.055 A |

0.022 —0.028
-(0.559—0.711)
[ TYP

T 8

INDEX

E20A (REV D)

HORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
E EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
DUCTOR CORPORATION. As used herein:

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor certifies that the products and packing materials meet the provisions of the Customer Products
Stewardship Specification (CSP-9-111C2) and the Banned Substances and Materials of Interest Specification
(CSP-9-111S2) and contain no “Banned Substances” as defined in CSP-9-111S2.

National Semiconductor National Semiconductor
Americas Customer Europe Customer Support Center
Support Center Fax: +49 (0) 180-530 85 86

&

National Semiconductor
Japan Customer Support Center
Fax: 81-3-5639-7507

National Semiconductor
Asia Pacific Customer
Support Center

Email: new.feedback@nsc.com Email: europe.support@nsc.com Email: ap.support@nsc.com Email: jpn.feedback@nsc.com
Tel: 1-800-272-9959 Deutsch Tel: +49 (0) 69 9508 6208 Tel: 81-3-5639-7560
English Tel: +44 (0) 870 24 0 2171
www.nhational.com Francais Tel: +33 (0) 1 41 91 8790

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




