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VETHOD 1019.

General Description

The DS16F95 Differential Bus Transceiver is a monolithic integrated circuit designed for
bidirectional data communication on balanced multipoint bus transmission lines. The
Transceiver meets EIA standard RS-485 as well as RS-422A.

The DS16F95 offers improved performance due to the use of state-of-the-art L-FAST bipolar
technology. The L-FAST technology allows for higher speeds and lower currents by utilizing
extremely short gate delay times. Thus, the DS16F95 features lower power, extended
temperature range, and improved specifications.

The DS16F95 combines a TRI-STATE differential input line receiver, both of which operate
from a single 5.0V power supply. The driver and receiver have an active Enable that can be
externally connected to function as a direction control. The driver differential outputs

and the receiver differential inputs are internally connected to form differential

input/output (1/0O) bus ports that are designed to offer minimum loading to the bus
whenever the driver is disabled or when Vcc = 0V. These ports feature wide positive and
negative common mode voltage ranges, making the device suitable for multipoint
applications in noisy environments.

The driver is designed to handle loads up to 60 mA of sink or source current. The driver
features positive and negative current-limiting and thermal shutdown for protection from
line fault conditions.

The DS16F95 can be used in transmission line applications employing the DS96F172 and
DS96F174 quad differential line drivers and the DS96F173 and DS96F175 quad differential
line receivers.

I ndustry Part Nunber NS Part Nunbers
DS16F95 DS16F95E/883
DS16F95J-QMLV
DS16F95J/883
Prime Die DS16F95JFQML
DS16F95JFQMLV
M176 DS16F95W-QMLV
DS16F95W-SMD
DS16F95W/883
; DS16F95WFQML
Control i ng Docunent DS16F95WFOMLY
DS16F95WG-QMLV
SEE FEATURES PAGE DS16F95WG/883
DS16F95WGFQML
DS16F95WGFQMLV
Processi ng Subgrp Description Termp ( °C)
MIL-STD-883, Method 5004 1 Static tests at +25
2 Static tests at +125
3 Static tests at -55
Quality Conformance | nspection 4 Dynamic testsat ~ +25
5 Dynamic tests at +125
_ _ 6 Dynamic tests at -55
MIL-STD-883, Method 5005 7 Functional tests at  +25
8A Functional tests at  +125
8B Functional tests at  -55
9 Switching tests at ~ +25
10 Switching tests at ~ +125
11 Switching tests at ~ -55
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Feat ur es

- Meets EIA Standard RS-422A and RS-485

- Meets SCSI specifications

- Designed for multipoint transmission

- Wide positive and negative input/output bus voltage ranges

- Thermal shutdown protection

- Driver positive and negative current-limiting

- High impedance receiver input

- Receiver input hysteresis of 50mV typical

- Operates from single 5.0V supply

- Low power 28mA max

- Pin compatible with DS3695 and SN75176A

- CONTROLLING DOCUMENT
DS16F95E/883 5962-89615012A
DS16F95J/883 5962-8961501PA
DS16F95J-QMLV 5962-8961501VPA
DS16F95JFQML 5962F8961501QPA
DS16F95JFQMLV 5962F8961501VPA
DS16F95W-SMD 5962-8961501HA
DS16F95W/883
DS16F95W-QMLV 5962-8961501VHA
DS16F95WFQML 5962F8961501QHA
DS16F95WFQMLV 5962F8961501VHA
DS16F95WG/883 5962-8961501QXA
DS16F95WG-QMLV  5962-8961501VXA
DS16F95WGFQML 5962F8961501QXA
DS16F95WGFQMLY  5962F8961501VXA
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( Absol ute Maxi mum Rati ngs)

(Note 1)
Storage Temperature Range
Ceramic DIP -65 Cto +175C
Lead Temperature
Ceramic DIP (Soldering, 60 sec.) 300 C
Maximum Power Dissipation at 25 C
(Note 2)
Ceramic J Package 1274mW
Ceramic E Package 1800mwW
Ceramic W & WG Packages 725mwW
Supply Voltage
7.0V
Differential Input Voltage
+15V/-10V
Enable Input Voltage
5.5V
Thermal Resistance
ThetaJA
8 pin Cerdip (J pkg) 118 C/W @ 1.0W
20 pin LCC (E pkg) 83 C/W @ 0.5W
10 pin Cerpak (W pkg) 207 C/W @ 0.5W
Ceramic SOIC (WG pkg) 207 C/W @ 0.5W
ThetalC
8 pin Cerdip (J pkg) 14 C/W
20 pin LCC (E pkg) 17 C/W
10 pin Cerpak (W pkg) 18 C/wW
Ceramic SOIC (WG pkg) 18 C/W

Note 1:  "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 2:  *Derate J package 8.5mW/C above +25C. *Derate E package 12.1mW/C above +25C.
*Derate W & WG packages 4.8mW/C above +25C.

Recommended Operating Conditions

Supply Voltage (Vcc) Min. T M Unit
in. Typ. Max. Units
45 50 550 V

Voltage at Any Bus Terminal
(Separately or Common Mode)
(Vi or Vem) Min. Typ. Max. Units
-7.0 12 Vv

Differential Input Voltage (Vid)
Min. Typ. Max. Units
-7.0 +12 V.
Output Current HIGH (loh)
Min. Typ. Max. Units
Driver -60 mA
Receiver -400 uA

Output Current LOW (lol)
Min. Typ. Max. Units
Driver 60 mA
Receiver 16 mA

Operating Temperature (TA)
Min. Typ. Max. Units
-55 +25 +125 C
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El ectrical Characteristics
DC PARAMETERS: DRI VER (See Note 7)

(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: Vcc=5.5V

Pl N- SUB-
SYMBOL PARAMETER CONDI TI ONS NOTES] NAVE M N MAX |UNIT GROUPS
Vod1l Differential Vout Vcc 55.5V, lo = 0A, Vin = .8V 6 \% 1, 2,
3
Vce =5.5V, lo = 0A, Vin = 2V 6 \% 1, 2,
3
Vod2 Differential Vout Vcc 54.5V, RL = 100 Ohms 2 \% 1, 2,
3
Vcec = 4.5V, RL =54 Ohms 1.5 \% 1, 2,
Delta Vod  Change In Vcc = 4.5V, RL =100 Ohms 1 -200 200 mV 1,2,
Differential Vout 3
Vcec = 4.5V, RL =54 Ohms 1 -20(Q 200 mVv 1, 2,
3
Delta Voc  Change In Common Vcc = 4.5V, RL =100 Ohms 1 -200 200 mV 1,2,
Mode Vout 3
Vcec = 4.5V, RL =54 Ohms 1 -20(Q 200 mVv 1, 2,
3
Voc Common Mode Vout RL =100 Ohms 3 \Y 1,2,
3
RL =54 Ohms 3 \ 1,2,
3
lih Logical "1" Input Vi=2.4V 20 uA 1, 2,
Current 3
lo Output Current Output Disable, Vo = 12V 1 mA 1,2,
3
Output Disable, Vo = -7V 2 -.8 mA 1, 2,
3
Vcc = 0, Output Disable, Vo = 12V 1 mA 1,2,
3
Vcc = 0, Output Disable, Vo = -7V 2 -8 nA 1,2,
3
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El ectrical Characteristics
DC PARAMETERS: DRI VER (See Note 7) ( Cont i nued)

(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: Vcc=5.5V

Pl N- SUB-
SYMBOL PARAMETER CONDI TI ONS NOTES] NAVE M N MAX |UNIT GROUPS
los Output Short Vin = 3V, Vout = Vcc 150 mA 1,2,
Circuit 3
Vin = 3V, Vout = -7V 2 -250 mA 1, 2,
3
Vin = 3V, Vout = 0V 2 -150 mA 1, 2,
3
Vin = 3V, Vout = 12V 250 mA 1, 2,
3
Vin = 0V, Vout = 12V 250 mA 1, 2,
3
Vin = 0V, Vout = Vcc 150 mA 1,2,
3
Vin = 0V, Vout = -7V 2 -250 mA 1, 2,
3
Vin = 0V, Vout = 0V 2 -150 mA 1, 2,
3
Voh Logical "1" Vcc =4.5V, lo = -20mA 3 \% 1, 2,
Output Voltage 3
Vol Logical "0" Vcc =4.5V, lo = 20mA 2 \% 1, 2,
Output Voltage 3
Vod3 Differential Vout Vcm # -7V to 12V 1 V 1,2,
3
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El ectrical Characteristics
DC PARANVETERS: RECEI VER (See NOTE 7)

(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: Vcc=5.5V

PI N SUB-
SYMBOL PARAMETER CONDI Tl ONS NOTES NAVE M N MAX |UNIT CROUPS
Voh Logical "1" Vce = 4.5V, Vid = 200mV, loh = -400uA 25 1,12,
Output Voltage 3
Vol Logical "0" Vcc = 4.5V, Vid = -200mV, lol = 8mA .45 \ 1,12,
Output Voltage 3
Vce = 4.5V, Vid = -200mV, lol = 16mA 5 \Y 1,2,
3
li Line Input Untested Input = 0V, Vi =12V 1 mA 1,2,
Current 3
Untested Input = 0V, Vi=-7V 2 -.8 mA 12,
3
Vce = 0V, Untested Input = 0V, 2 1 mA 1,2,
Vi=12Vv 3
Vcc = 0V, Untested Input = 0V, -.8 mA 1,2,
Vi=-7V 3
lih Logical "1" Input Vi=2.7V (Receiver) 20 UA 1,2,
Current 3
Rin Input Resistance  Untested Input = 0V, Vi = 12V 3 10 K 1,2,
3
Ohms|
Untested Input = 0V, Vi=-7V 3 10 K 1, 2,
3
Ohms|
Vce = 0V, Untested Input = 0V, 3 10 K 1,2,
Vi=12Vv 3
Ohms|
Vcc = 0V, Untested Input = 0V, 3 10 K 1,2,
Vi=-7V 3
Ohms|
loz High Impedance Vi= .4V -20 20 uA 1, 2,
State 3
Vi=2.4V -20 20 UA 1,2,
3
los Output Short Vin =1V, Vout = 0V -85 -15 mA 1,2,
Circuit 3
Vth Differential Vcc =4.5V, Vo =25V, 2 \ 1, 2,
Input High Vem =12V & 0V & -7V, lo = -.4mA 3
Threshold
Vcec =5.5V, Vo =25V, 2 Vv 1,2,
Vem =12V & 0V & -7V, lo = -.4mA 3
Vil Differential Vcc =4.5V, Vo = .5V, -2 1, 2,
Input Low Vem =12V & OV & -7V, lo = 8mA 3
Threshold
Vcec =5.5V, Vo = .5V, -2 1,2,
Vem =12V & OV & -7V, lo = 8mA 3
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El ectri cal
DC PARANVETERS: RECEI VER

Characteristics
(See NOTE 7)

(Conti nued)

(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: Vcc=5.5V

PI N SUB-
SYMBOL PARAMETER CONDI TI ONS NOTES NAVE M N MAX |UNIT CROUPS
Vth+ - Hyteresis \Vlcc = 4.5V, Vem = 0V 35 mV 1,2,
(Vth-)
Vce = 5.5V, Vem = 0V 35 mV 1, 2,
3
DC PARAMETERS:. BOTH DRI VER AND RECEI VER (See NOTE 7)
(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: Vcc=5.5V
Icc Supply Current Re =2V, De = .8V 25 mA 1,2,
Icc Both Disable 3
Icc Supply Current Re =.8V, De = 2V 28 mA 1,2
Icc Both Enable 3
Vic Input Clamp Volt  |i = 418mA -1.3 Y2 1, 2,
3
Vih Logical "1" Input 2 \% 1,2,
Voltage 3
Vil Logical "0" Input .8 \% 1,2
Voltage 3
Vih Logical "1" 2 \% 1,2,
Enable Input 3
Voltage
Vil Logical "0" .8 \% 1,2
Enable Input 3
Voltage
lil Logical "0" Input Vi= .4V 2 -50 UA 1,2,
Current 3
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El ectrical Characteristics
AC PARAMETERS: DRI VER (See NOTE 7)

(The following conditions apply to all the following parameters, unless otherwise specified.)

AC: Vcc =5V, PRR = 1MHz, Tr < Tf < 6nS, 50% duty cycle, AMP = 3V, VLo = 0V, Zout = 50 Ohms

Pl N- SUB-
SYMBOL PARAMVETER CONDI TI ONS NOTES|  \aME M N MAX |UNIT | oy jpg
tdd Differential RL = 60 Ohms 6 8 25 ns 9
Output Delay Time
6 8 30 nS 10, 11
tTD Differential RL = 60 Ohms 5,6 8 P5 nS 4]
Output Transition
Time 5,6 B0 nS 10, 11
tPLH Propagation Delay RL =27 Ohms 6 18 nS 9
Time Low to High
6 25 nS 10, 11
tPHL Propagation Delay RL =27 Ohms 6 18 nS 9
Time high to Low
6 25 nS 10, 11
tPZH Output Enable RL =110 Ohms 35 nS 9
Time to H
45 nS 10,11
tPZL Output Enable RL =110 Ohms 40 nS 9
Time to L
50 ns 10,11
tPHZ Qutput Disable RL =110 Ohms 30 nS 9
Time to H
40 nS 10, 11
tPLZ Output Disable RL =110 Ohms 30 nS 9
Timeto L
40 nS 10,11
Tskew Differential 6 nsS 9
Output Skew Time
12 ns 10,11
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El ectri cal

AC PARAMETERS: RECEI VER

Characteristics
(See NOTE 7)

(The following conditions apply to all the following parameters, unless otherwise specified.)

AC: Vcc =5V, PRR = 1MHz, Tr < Tf < 6nS, 50% duty cycle, AMP = 3V, VLo = 0V, Zout = 50 Ohms

Pl N- SUB-
SYMBOL PARAMVETER CONDI TI ONS NOTES|  \aME M N MAX |UNIT | oy jpg
tPLH Propagation Delay Cl = 15pF 10 27 nS 9
Time Low to High
10 38 nS 10, 11
tPHL Propagation Delay Cl = 15pF 10 27 nS 9
Time High to Low
10 38 nS 10, 11
tPZH Output Enable Cl = 15pF 20 nS 9
Timeto H
30 ns 10,11
tPZL Output Enable Cl = 15pF 20 nS 9
Timeto L
30 nS 10, 11
|tPLH - Output to Output 8 nS 9
tPHL| Delay Time
16 nS 10,11
tPHZ Output Disable Cl = 20pF 4 30 nS 9
Time From H
4 40 nS 10, 11
Cl = 5pF 4 20 nsS 9
4 30 nS 10, 11
tPLZ Output Disable Cl = 5pF 20 nS 9
Time From L
30 nS 10,11
Note 1:  Delta Vod and Delta Voc are the changes in magnitude of Vod and Voc.
Note 2:  Negative sign of the limits indicates the direction of the current flow only.
Note 3:  Rin is guaranteed by testing "Line Input Current" (Il).
Note 4:  Testing at 20pF assures conformance to spec at 5pF.
Note 5:  tTD = Non-inverting output rise time + inverting output fall time / 2, Non-inverting
output fall time + inverting output rise time / 2.
Note 6:  Rise time 20% to 80%, Fall time 80% to 20%
Note 7:  Pre and post irradiation limits are identical to those listed under AC and DC

electrical characteristics. These parts may be dose rate sensitive in a space

environment and demonstrate enhanced low dose rate effect. Radiation end point
limits for the noted parameters are guaranteed only for the conditions as specified

in MIL-STD 883, Method 1019.5, condition A.
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G aphi cs and D agrans

GRAPHI CS# DESCRI PTI ON
06070HRA2 LCC (E), TYPE C, 20 TERMINAL (B/I CKT)
06140HRA2 CERDIP (J), 8 LEAD (B/I CKT)
06141HRA2 CERPACK (W), 10 LEAD (B/I CKT)
06186HRA2 CERDIP (J), 8 LEAD (B/I CKT)
06187HRA2 CERPACK (W), 10 LEAD (B/I CKT)

E20ARE LCC (E), TYPE C, 20 TERMINAL(P/P DWG)
JOBARL CERDIP (J), 8 LEAD (P/P DWG)

P000356B CERAMIC SOIC (WG), 10 LEAD (PINOUT)
P000433A CERDIP (J), 8 LEAD (PINOUT)

P000434A LCC (E), TYPE C, 20 TERMINAL (PINOUT)
W10ARG CERPACK (W), 10 LEAD (P/P DWG)
WG10ARC CERAMIC SOIC (WG), 10 LEAD (P/P DWG)

See attached graphics followi ng this page.
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M\DS16F95- X- RH REV 0A1

M CROCI RCUI T _DATA SHEET
Revi sion History

Rev |ECN # |Rel Date
0AO0  |MO0003240 |04/29/99

Ori gi nat or Changes

L{nda Collins

Renamed MDS: MNDS16F95-X Rev. 0AO to MNDS16F95-X-RH,

Rev. 0A0. Added new NSPN's for WG package, RHA and

QMLYV. Added Marketing DWG and Pinout for WG package

Updated Thermal Resistance and Max Power Dissipation
ratings for all packages.

0A1 MO0003374 |04/29/99 Rlose Malone Up

late MDS: MNDS16F95-X-RH, Rev. 0A0 to

MNDS16F95-X-RH, Rev. 0Al. Added Pin Out graphics and
B/I ckts for all packages.
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National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html

This file is the datasheet for the following electronic components:

DS16F95W/883 - http://www.ti.com/product/ds16f95w/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-8961501HA - http://www.ti.com/product/5962-8961501ha?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-89615012A - http://www.ti.com/product/5962-89615012a?HQS=TI-null-null-dscatalog-df-pf-null-wwe
59628961501V XA - http://www.ti.com/product/59628961501vxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-8961501VPA - http://www.ti.com/product/5962-8961501vpa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-8961501QXA - http://www.ti.com/product/5962-8961501qxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962F8961501QXA - http://www.ti.com/product/5962f8961501gxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962F8961501QPA - http://www.ti.com/product/5962f8961501gpa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962F8961501VHA - http://www.ti.com/product/5962f8961501vha?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-8961501PA - http://www.ti.com/product/5962-8961501pa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962F8961501VXA - http://www.ti.com/product/5962f8961501vxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
59628961501VHA - http://www.ti.com/product/59628961501vha?HQS=TI-null-null-dscatalog-df-pf-null-wwe
DS16F95J - http://www.ti.com/product/ds16f95j?HQS=TI-null-null-dscatalog-df-pf-null-wwe

DS16F95 MWA - http://www.ti.com/product/ds16f95 mwa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962F8961501QHA - http://www.ti.com/product/5962f8961501gha?HQS=TI-null-null-dscatalog-df-pf-null-wwe
DS16F95 MDA - http://www.ti.com/product/ds16f95 mda?HQS=TI-null-null-dscatalog-df-pf-null-wwe
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Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.
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