General Description

The DS96F173 and the DS96F175 are high speed quad dif-
ferential line receivers designed to meet the EIA-485 stan-
dard. The DS96F173 and the DS96F175 offer improved per-
formance due to the use of L-FAST bipolar technology. The
use of LFAST technology allows the DS96F173 and
DS96F175 to operate at higher speeds while minimizing
power consumption.

The DS96F173 and the DS96F175 have TRI-STATE® out-
puts and are optimized for balanced multipoint data bus
transmission at rates up to 15 Mbps. The receivers feature
high input impedance, input hysteresis for increased noise
immunity, and input sensitivity of 200 mV over a common
mode input voltage range of -7V to +12V. The receivers are
therefore suitable for multipoint applications in noisy environ-
ments. The DS96F173 features an active high and active
low Enable, common to all four receivers. The DS96F175
features separate active high Enables for each receiver pair.
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EIA-485/E1A-422 Quad Differential Receivers

Features

m Meets EIA-485, EIA-422A, EIA-423A standards
m Designed for multipoint bus applications
m TRI-STATE outputs

® Common mode input voltage range: =7V to +12V
m Operates from single +5.0V supply
® Reduced power consumption (Icc = 50 mA max)
| |nput sensitivity of £200 mV over common mode range
m Input hysteresis of 50 mV typical

m High input impedance

m Military temperature range available

m Qualified for MIL STD 883C

m Available to standard military drawings (SMD)

= Available in DIP(J), LCC(E), and FlatPak (W) packages
® DS96F173 and DS96F175 are lead and function

compatible with SN75173/175 or the
AM26L.S32/MC3486

Logic Diagrams
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TRI-STATE® is a

of National

Corporation.

Function Tables

(Each Receiver) DS96F173

Differential Inputs Enable Output
A-B E E Y
Vp 2 0.2V H X H
X L H
Vp £ -0.2V H X L
X L L
X L X 4
X X H z
H = High Level
L = Low Level
Z = High Impedance (off)
X = Don't Care
(Each Receiver) DS96F175
Differential Inputs Enable Output
A-B E Y
Vip 2 0.2V H H
Vp < -0.2V H L
X L z
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COMMERCIAL

Absolute Maximum Ratings  (Note 2)

Recommended Operating
Conditions

Specifications for the 883 version of this product are Min  Typ Max  Units
listed separately. Supply Voltage (Vcc)
Storage Temperature Range (Tstg) -65°C to +175°C DS96F173C/DSO6FL7SC 475 5.0 5.25 v
Common Mode Input
Lead Temperature Voltage (V) -7 +12 Vv
(Soldering, 60 sec.) 300°C Differential Input Voltage 12| \%
Max. Package Power Dissipation (Note 1) at 25°C (Vip)

Ceramic DIP (J) 1500 mwW Output Current HIGH (Io) -400  pA
Supply Voltage 7.0V Output Current LOW (lg,) 11 mA
Input Voltage, A or B Inputs +25V Operating Temperature (T,)

Differential Input Voltage +25v DS96F173C/DS96F175C 0 25 70 °’C

Enable Input Voltage 7.0V Note 1: Derate package 10 mW/°C above 25°C.

Low Level Output Current 50 mA

Electrical Characteristics  (notes 3, 4)

Over recommended supply voltage and operating temperature ranges, unless otherwise specified

Symbol Parameter Conditions Min Typ ax Units
Vi Differential-Input Vo = Vou 0.2 \%

High Threshold Voltage
Voo Differential-Input (Note 5) Vo = VoL -0.2 \%
Low Threshold Voltage
Vo = Voo Hysteresis (Note 6) Vew = 0V 50 mV
Vig Enable Input Voltage HIGH 2.0 \%
\ Enable Input Voltage LOW 0.8 \%
Vic Enable Input Clamp Voltage I, =-18 mA -15 \%
Vou Output Voltage HIGH Vip = 200 mV 0°C to +70°C 2.8 \Y
lon = =400 pA -55°C to +125°C 25
Voo Output Voltage LOW V\p = -200 mV loL = 8.0 mA 0.45 \%
loL = 11 mA 0.50
loz High-Impedance State Output Vo = 0.4V to 2.4V +20 HA
I, Line Input Current (Note 7) Other Input = 0V V, =12V 1.0 mA
V, = -7.0V -0.8

lin Enable Input Current HIGH Vg =27V 20 HA
I Enable Input Current LOW V. = 0.4V -100 pA
R, Input Resistance 14 18 22 kQ
los Short Circuit Output Current (Note 8) -15 -85 mA
lee Supply Current No Load Outputs Enabled 50 mA
lcex Outputs Disabled 50

COMMERCIAL

Switching Characteristics

Vee = 5.0V, T, =25°C

Symbol Parameter Conditions Min Typ Max Units
toin Propagation Delay Time, V\p = 2.5V to +2.5V, 5.0 15 22 ns
Low to High Level Output C, =15 pF, Figure 1
tonL Propagation Delay Time, Vem = 0V 5.0 15 22 ns
High to Low Level Output

toy Output Enable Time to High Level C, = 15 pF, Figure 2 12 16 ns
to Output Enable Time to Low Level C, =15 pF, Figure 3 13 18 ns
thz Output Disable Time from High Level C,_ =5.0 pF, Figure 2 14 20 ns
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Switching Characteristics  (continued)
Vee = 5.0V, Tp = 25°C

Symbol Parameter Conditions Min Typ ax Units
t > Output Disable Time from Low Level C, = 5.0 pF, Figure 3 14 18 ns
[toL—tprLl Pulse Width Distortion (SKEW) Figure 1 1.0 3.0 ns

Note 2: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the devices
should be operated at these limits. The tables of “Electrical Characteristics” provide conditions for actual device operation.

Note 3: Unless otherwise specified min/max limits apply across the 0°C to +70°C range for the DS96F173C/DS96F175C. All typicals are given for Ve = 5V and T
=25°C.

Note 4: All currents into the device pins are positive; all currents out of the device pins are negative. All voltages are reference to ground unless otherwise specified.

Note 5: The algebraic convention, when the less positive (more negative) limit is designated minimum, is used in this data sheet for common mode input voltage
and threshold voltage levels only.

Note 6: Hysteresis is the difference between the positive-going input threshold voltage. Vyy, and the negative going input threshold voltage, V.
Note 7: Refer to EIA-485 Standard for exact conditions.
Note 8: Only one output at a time should be shorted.

Order Number: DS96F173CJ
DS96F175CJ
See NS Package Number J16A
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MIL-STD-883C

Absolute Maximum Ratings  (Note 2)

For complete Military Specifications, refer to the appro-
priate SMD or MDS.

Recommended Operating
Conditions

Min Typ Max Units
Supply Voltage (Vc)

DS96F173M/DS96F175M 450 5.0 5.50 \%

Over recommended supply voltage and operating temperature ranges, unless otherwise specified

Storage Temperature Range (Tstg) -65°C to +175°C

Lead Temperature Common Mode -7 +12 \%

(Soldering, 60 sec.) 300°C Input Voltage (Vew)

Max. Package Power Dissipation (Note 9) at 25°C Differential Input Voltage (V,p) [12] \
Ceramic DIP (J) 1500 mw Output Current HIGH (Io,,) -400 pA
Ceramic Flatpak (W) 1034 mw Output Current LOW (Ig,) 11 mA
Ceramic LCC (E) 1500 mw Operating Temperature (T,)

Supply Voltage 7.0V DS96F173M/DS96F175M 55 25 125 °C

Input Voltage, A or B Inputs +25v Note 9: Above Tp = 25°C derate J package 10 mW/’C, W package

Differential Input Voltage +25V 6.90 MW/°C, E package 11.11 mW/°C.

Enable Input Voltage 7.0v

Low Level Output Current 50 mA

Electrical Characteristics  (Notes 3, 4)

Symbol Parameter Conditions Min Max Units
Vi Differential-Input Vee = 4.5V, 5.5V 0.2 v
High Threshold Voltage Vem = 0V, 12V, 12V
Voo Differential-Input (Note 5) Vee = 4.5V, 5.5V 0.2 v
Low Threshold Voltage Ve = 0V, 12V, -12V
Vin Enable Input Voltage HIGH 2.0 \Y
Ve Enable Input Voltage LOW 0.8 \Y
Vic Enable Input Clamp Voltage I, =-18 mA, Ve = 4.5V -1.5 \Y
Vou Output Voltage HIGH Vp = 200 mV -55°C to +125°C 25 v
lon = —400 pA
Voo Output Voltage LOW Vip = =200 mV lop = 8.0 mA 0.45 \%
loz High-Impedance State Output Vo = 0.4V, 2.4V, Ve = 5.5V +20 HA
I, Line Input Current (Note 7) Other Input = OV V, =12V 1.0 mA
V, = -7.0V -0.8
lim Enable Input Current HIGH Vig = 2.7V, Ve = 5.5V 20 HA
I Enable Input Current LOW VL= 0.4V, Ve = 5.5V -100 HA
R, Input Resistance 10 kQ
los Short Circuit Output Current (Note 8) -15 -85 mA
| Supply Current No Load Outputs Enabled
|sz PPy or DF;sabIed 50 mA
MIL-STD-883C
Switching Characteristics
Vee = 5.0V
Symbol Parameter Conditions [ A=25C | T, =-55C Ta = Units
125°
Typ |Max Max Max
teLn Propagation Delay Time, V\p = -2.5V to +2.5V, 15 22 30 30 ns
Low to High Level Output C, = 15 pF, Figure 1
tonL Propagation Delay Time, Vem = 0V 15 22 30 30 ns
High to Low Level Output
ton Output Enable Time to High C, = 15 pF, Figure 2 12 16 27 27 ns
Level
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Switching Characteristics  (continued)
Vee = 5.0V
Symbol Parameter Conditions [ A=25°C | T, =-55°C Ta= Units
125
Typ |Max Max Max
to Output Enable Time to Low C, = 15 pF, Figure 3 13 18 27 27 ns
Level
thz Output Disable Time from High | C_ = 5.0 pF, Figure 2(Note 15) 14 20 27 27 ns
Level
C, = 20 pF, Figure 2(Note 15) 14 30 37 37 ns
t o Output Disable Time from Low | C_ = 5.0 pF, Figure 3 14 18 30 30 ns
Level
teLu—tpr| | Pulse Width Distortion (SKEW) | Figure 1 1 3 5.0 5.0 ns
SMD Number: DS96F173MJ 5962-9076602 MEA
DS96F173MW 5962-9076602 MFA
DS96F173ME 5962-9076602 M2A
DS96F175MJ 5962-9076601 MEA
DS96F175MW 5962-9076601 MFA
DS96F175ME 5962-9076601 M2A
Order Number: 883 Marking SMD Marking
DS96F173MJ/883 DS96F173MJ-SMD
DS96F175MJ/883 DS96F175MJ-SMD

See NS Package Number
J16A

DS96F173ME/883
DS96F175ME/883

See NS Package Number
E20A

DS96F173MW/883
DS96F175MW/883

See NS Package Number
W16A

DS96F173ME-SMD
DS96F175ME-SMD

DS96F173MW-SMD
DS96F175MW-SMD

For complete Military Product Specifications, refer

to the appropriate SMD or MDS.
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Connection Diagrams

16-Lead Ceramic Dual-In-Line Package
NS Package Number J16A

DS96F173 DS96F175
i ~J 16
18— — Vee —Vee
142 1S 45 15 o
= ) AE 14 40
ot L "
2Y—5 _‘—1—E 2.53,4
]
il L sy 11 5y
28— 110 5, 10 -,
ND—=S, 10 35 ENEN
DS009627-1 DS009627-2
Top View Top View
20-Lead Ceramic Leadless Chip Carrier
NS Package Number E20A
=2 ¢ 8 e =2 g 82
o o | 8 2 of o | 8 9
[} °
1y 18 44 =4 18 44
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ENABLE—Sﬁ:>_0 17 4y £1,2—> 4y
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N 7 15
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@ DS009627-12 DS009627-13
*NC — No Connection Top View
Top View
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Connection Diagrams  (continued)

16-Lead Ceramic Flatpak
NS Package Number W16A

1 -/ 16 1 _/ 1
18— — Vee 18 — Ve
184 ' 45 =2 1S 48
wy _@— = e

4 13

ENABLE —@. = 4y £, 24 113 4y
5 12— 5 12
2y = ——— 1"~ ENABLE 2y =2 112 b3 4
b
op 5 11 5y a8l 111 gy
oNp— 238 oND =] EEER
DS009627-14 DS009627-15
Top View Top View

Order Numbers are located at the end of the respective Electrical Tables.

Parameter Measurement Information

GENERATOR

out

DS009627-4

DS009627-3

FIGURE 1. tpyp, tpr, (Notes 10, 11)

Vee S

S‘O} 20 N
1< o

[~ S1 CLOSED

Vou

( 10.5v
=1.4v

DS009627-6

GENERATOR

DS009627-5

FIGURE 2. t,,5, t, (Notes 10, 11, 13, 14)
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Parameter Measurement Information

Note 10:
Note 11:
Note 12:
Note 13:
Note 14:
Note 15:

(Continued)

>
<
> 5k0

GENERATOR

DS009627-7

FIGURE 3. t,, t,, (Notes 10, 11, 13, 14)

3v
IN 1.3v 1.3V
ov
o
S2 OPEN S2 CLOSED
=1.4v
out 0.5V
Y VoL

DS009627-8

The input pulse is supplied by a generator having the following characteristics: f = 1.0 MHz, 50% duty cycle, t; < 6.0 ns, t; < 6.0 ns, Zg = 50Q.

C_ includes probe and stray capacitance.

DS96F173 with active high and active low Enables are shown. DS96F175 has active high Enable only.

All diodes are 1N916 or equivalent.

To test the active low Enable E of DS96F173, ground E and apply an inverted input waveform to E . DS96F175 has active high enable only.

Testing at 20 pF assures conformance to 5 pF specification.

Typical Application

1/4DS96F172 1/4DS 96F174
b3 2
< 1/4DS 96F173
1/4DS96F173 1/4DS 96F175
1/4DS 96F172 1/4DS96F173 1/4DS 96F174
UP TO 32
DRIVER/RECEIVER
PAIRS
DS009627-9
FIGURE 4.

Note: The line length should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as possible.
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Physical Dimensions

inches (millimeters) unless otherwise noted

0.200+0.005
(5.080£0.127)
e 450 x 0.015+0.010
P ﬂ‘ —| {0.381+0.254)
N
N ‘
| 0.350+0.008 _, 0.015 _/\ N\ ’
L e _ \ 0.007-0.011
(8.890%0.203) | | 0.063-0.075 0.381 \ f —— o
‘ (1.600—1.905) rSuN w)p ¢ N | ’ {0178-0.279)
| RTYP
0.022-0.028
{0559-0.711) 559 0.711)
0077-0003 A 'r TYP
(1.959—2.362) —
= T ‘
P 0.045-0.05 A | +
S~~~ Z (1.143-1.397)
DETAIL A TYP 0.067—0.083 *‘ A goss-00ss
u‘sz;Pz.ma) —(1.143-1.397)
Top View Side View TYP
450 % 0.040+0.010
{1.016£0.254)
3PLCS
Bottom View
0.015
%ﬁ (0.381)
MIN TYPW MAXTYP
0022 A T
(0.559)—>]
MAX TYP 0152)
MIN TYP
Detail A
E20A (REV D)
20-Lead Ceramic Leadless Chip Carrier (E)
Order Number DS96F173ME/883 or DS96F175ME/883
NS Package Number E20A
0.785
[19.94] Max ——]
16
I T T i B Y B B s | r"l T
0.220-0.310
[5.59-7.87]
0.025 FU U U ooy
" [0.64] 1 ’ 0.005-0.020
R T0.13-0517 TP
0.037 £0.005
> |— TYP
0.005 [0.9420.13] %'ZQO-O'SZf_
. | 0.055+0.005 7.37-8.13
M[Iﬁlﬁ]l’ gl > [ [140%013 P GLASS SEALANT
¥ 0.020-0.060 yp ¥
0.200 [0.51-1.52] 0.180 o
- - 2180 MAX
[5.08] [4.57]
MAX TYP = H 0.010+0.002
TYP
0.150 } [0.25%0.05]
¥ 1 I f B9 M T l’ /
0.125-0.200 1
TYP — 950+ 50
[3.18-5.08] L~ TYP ~TYP
0.080 —
MAX —~| =
EO[TZHOEilns i 0.01840.003 0.310-0.410 |
[0.46£0.08] P [7.87-10.41] 1164 (REV L)
0.100£0.010 1yp
[2.54+0.25]

16-Lead Ceramic Dual-In-Line Package (J)
Order Number DS96F173CJ, DS96F175CJ, DS96F173MJ/883 or DS96F175MJ/883
NS Package Number J16A
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DS96F173C/DS96F173M/DS96F175C/DS96F175M EIA-485/EIA-422 Quad Differential Receivers

Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)

0.050 —0.080 - 0.371-0.390
(1.270—2.032) {9.423-9.906)
0.004 - 0.006 0.007 -0.018 | 0.050:£0.005
wiz—o1g " 0it8—0.457) ] " ™ ‘}‘_ (ezzoizry "
TYP —>~| |<—0.000 MIN TYP
0.250 - 0.370
(6.350—9.398)
iR S Y .
A 6151413121110 9 A
, .
| % S 0.245-0.275
H a2 (6.2236.985)
L] ...2345678
— |
DETAIL A — =1 |2t
L J)
PIN ND. 1 0.250—0.370
0.250-0.370 DETAIL A
IDENT (6.350 9,308
Y

0.026 —0.040
{0.660—1.016)

TYP

LIFE SUPPORT POLICY

0.015-0.019

(0.381-0.482)
TYP

W16A (REV H)

16-Lead Ceramic FlatPak (W)
Order Number DS96F173MW/883 or DS96F175MW/883
NS Package Number W16A

0.008—0.012
(0.203 -0.305)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys-
tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure 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.

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