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DS36277

Dominant Mode Multipoint Transceiver

General Description

The DS36277 Dominant Mode Multipoint Transceiver is de-
signed for use on bi-directional differential busses. It is opti-
mal for use on Interfaces that utilize Society of Automotive
Engineers (SAE) J1708 Electrical Standard.

The device is similar to standard TIA/EIA-485 transceivers,
but differs in enabling scheme. The Driver's Input is normally
externally tied LOW, thus providing only two states: Active
(LOW), or Disabled (OFF). When the driver is active, the
dominant mode is LOW, conversely, when the driver is dis-
abled, the bus is pulled HIGH by external bias resistors.

The receiver provides a FAILSAFE feature that guarantees a
known output state when the Interface is in the following con-
ditions: Floating Line, Idle Line (no active drivers), and Line
Fault Conditions (open or short). The receiver output is HIGH
for the following conditions: Open Inputs, Terminated Inputs
(50Q), or Shorted Inputs. FAILSAFE is a highly desirable fea-
ture when the transceivers are used with Asynchronous Con-
trollers such as UARTSs.
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Features
m FAILSAFE receiver, RO = HIGH for:
— OPEN inputs
— Terminated inputs
— SHORTED inputs
m Optimal for use in SAE J1708 Interfaces
Compatible with popular interface standards:
— TIA/EIA-485 and TIA/EIA-422-A
— CCITT recommendation V.11
m Bi-directional transceiver
— Designed for multipoint transmission
m  Wide bus common mode range
— (=7V to +12V)
m Available in plastic DIP and SOIC packages

Connection and Logic Diagram

8
R — Vcc
_ 7
RE DO/RI
DE DO/RI
5
Dl — — GND

38401
Order Number DS36277TM or DS36277TN
See NS Package Number MO8A or NOSE

TRI-STATE® is a registered trademark of National Semiconductor Corporation.

Truth Table

Driver
Inputs Outputs
DE DI DO/RI DO /RI
L L L H
L H H L
H X z z
Receiver
Inputs Output

RE DO/RI-DO /RI RO

L 20mV H

L < -500 mV L

L SHORTED H

L OPEN H

H X Z
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DS36277

Absolute Maximum Ratings (Note 1)

Storage Temperature Range —-65°C to +150°C

- . . . Lead Temperature (Soldering 4 sec.) 260°C
If Military/Aerospace specified devices are required, .
please contact the National Semiconductor Sales Office/ ESD Rating (HBM, 1.5 kQ, 100 pF) 7.0kV
Distributors for availability and specifications. R O .
Supply Voltage (V) v ecor_n_mended perating
Input Voltage (DE , RE , and DI) 5.5V Conditions
Driver Output Voltage/ Min Max  Units
Receiver Input Voltage -10V to +15V Supply Voltage, Ve 475 525 Vv
Receiver Output Voltage (RO) 5.5V Bus Voltage _7 +12 v
Maximum Package Power Dissipation @ +25°C Operating Temperature (T,)
N Package DS36277T 40 +85  °C
(derate 9.3 MW/°C above +25°C) 1168 mW *
M Package
(derate 5.8 mW/°C above +25°C) 726 mW

Electrical Characteristics (Notes 2, 4)

Over recommended Supply Voltage and Operating Temperature ranges, unless otherwise specified.

Symbol | Parameter | Conditions | Min | Typ | Max | Units
DRIVER CHARACTERISTICS
Vop Differential Output Voltage lo =0 mA (No Load) 1.5 3.6 \Y
Vopo Output Voltage lo = 0 mA (Output to GND) Vv
V.56 Output Voltage 0 6 \'
A Differential Output Voltage R, = 54Q (485) (Figure 1) 1.3 2.2 5.0 \"
(Termination Load) R, = 100Q (422) 1.7 26 5.0 v
AV, Balance of V, R, =540 (Note 3) -0.2 0.2 \'
V= Vg | R, = 100Q -0.2 0.2 v
Vos Driver Common Mode R, =54Q (Figure 1) 0 25 3.0 \Y
Output Voltage R_ = 1000 0 o5 30 v
AVgg Balance of Vg R, =540 (Note 3) -0.2 0.2 \'
Vos - Vos | R, = 100Q -0.2 0.2 Vv
Vou Output Voltage High lon = —-22 mA (Figure 2) 2.7 3.7 Vv
Voo Output Voltage Low loL = +22 mA 1.3 2 Vv
losp Driver Short-Circuit Vo =+12V (Figure 3) 92 290 mA
Output Current Vo=-7V -187 —290 mA
RECEIVER CHARACTERISTICS
A Differential Input High Vo =Vous lo=-0.4 mA -0.150 0 \
Threshold Voltage (Note 5) “7V S Vg, < +12V
Vo Differential Input Low Vo=Vg, lp=8.0mA -0.5 | -0.230 \
Threshold Voltage (Note 5) —7V S Vg, < +12V
Vst Hysteresis (Note 6) Vo =0V 80 mV
In Line Input Current Other Input = OV V =+12V 0.5 15 mA
(Vg =475V, 5.25V, 0V) DE =V, (Note 7) V,=-7V -0.5 -15 mA
losr Short Circuit Current Vo =0V RO -15 -32 -85 mA
loz TRI-STATE® Leakage Current Vo=0.41024V -20 1.4 +20 pA
Vou Output High Voltage Vip =0V, lgy=-0.4 mA 2.3 3.7 \'%
(Figure 12) V|p = OPEN, Iy = —0.4 mA 2.3 3.7 v
VoL Output Low Voltage Vip=-0.5V, Iy =+8 mA 0.3 0.7 \'%
(Figure 12) Vip=-0.5V, o =+16 mA 0.3 0.8 v
Rin Input Resistance 10 20 kQ
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Symbol Parameter Conditions | Min | Typ | Max | Units
DEVICE CHARACTERISTICS
ViH High Level Input Voltage DE, 2.0 Vee \Y
A Low Level Input Voltage RE GND 0.8 v
Iy High Level Input Current Vip=24V c[J)rI 20 pA
I Low Level Input Current VL =04V -100 YA
Voo Input Clamp Voltage g =-18 mA -0.7 -1.5 \'
loc Output Low Voltage DE =0V, RE = 0V, DI = 0V 39 60 mA
lccr Supply Current DE =3V, RE=0V, DI =0V 24 50 mA
loco (No Load) DE =0V, RE =3V, DI =0V 40 75 mA
locx DE =3V, RE =3V, DI =0V 27 45 mA

Switching Characteristics (Note 4)

Over recommended Supply Voltage and Operating Temperature ranges, unless otherwise specified.

Symbol Parameter | Conditions Min Typ Max Units
DRIVER CHARACTERISTICS
toLhp Diff. Prop. Delay Low to High R, =54Q 17 60 ns
tpHiD Diff. Prop. Delay High to Low C_=50pF 19 60 ns
tsko Diff. Skew (Itp yp—tpHipl) Cp =50 pF 2 10 ns
t, Diff. Rise Time (Figures 4, 5) 11 60 ns
t Diff. Fall Time 11 60 ns
toLn Prop. Delay Low to High R =27Q,C_ =15pF 22 85 ns
torL Prop. Delay High to Low (Figures 6, 7) 25 85 ns
tozn Enable Time Z to High R, =110Q 25 60 ns
tozL Enable Time Z to Low C_ =50pF 30 60 ns
tppz Disable Time High to Z (Figure 8 — Figure 11) 16 60 ns
oLz Disable Time Low to Z 11 60 ns
RECEIVER CHARACTERISTICS
toLn Prop. Delay Low to High Vip=-1.5Vto+1.5V 15 37 90 ns
tonL Prop. Delay High to Low C =15pF 15 43 90 ns
tek Skew (Itp y—teri!) (Figures 13, 14) 6 15 ns
tozH Enable Time Z to High C_=15pF 12 60 ns
tozL Enable Time Z to Low (Figures 15, 16) 28 60 ns
tonz Disable Time High to Z 20 60 ns
oLz Disable Time Low to Z 10 60 ns

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” specify conditions for device operation.

Note 2: Current into device pins is defined as positive. Current out of device pins is defined as negative. All voltages are referenced to ground unless otherwise

specified.

Note 3: A [Vl and A Vgl are changes in magnitude of V1, and Vg, respectively, that occur when the input changes state.

Note 4: All typicals are given for Vo = 5.0V and T, = +25°C.

Note 5: Threshold parameter limits specified as an algebraic value rather than by magnitude.

Note 6: Hysteresis defined as Vg = Vqy — V.

Note 7: |, includes the receiver input current and driver TRI-STATE leakage current.
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DS36277

Parameter Measurement Information

DI

ov

1138402

FIGURE 1. Driver V1, and Vg Test Circuit

FIGURE 2. Driver Vg, and V,, Test Circuit

<+—>r

N\

1138404

FIGURE 3. Driver Short Circuit Test Circuit

GENERATOR

(Note 8) 500

oV

I . (Note 9)

1138405

FIGURE 4. Driver Differential Propagation Delay and Transition Time Test Circuit
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3V
DI /1 5v N 15y
— N OV
o Vou
DO
CP = CROSSING POINT cp
DO
teLHp ] teHLD
90%

Vo =D0 - DO oV

10%

1138406

FIGURE 5. Driver Differential Propagation Delays and Transition Times

GENERATOR

(Note 8)

1138407

FIGURE 6. Driver Propagation Delay Test Circuit

3V
DI /1 sy N 5y
—_— N 0V
tPLH teuL v
OH
DO 2.3V \< 2.3V
— \/()L
tPHL toLH
B /_ Vou
DO 2.3V ] 2.3V
VoL

1138408

FIGURE 7. Driver Propagation Delays

www.national.com

L1.29€Sd



DS36277

S1 to DO for DI = 3V
S1 to DO for DI = OV

S1to DO for DI = 0V
S1 to DO for DI = 3V

0V OR 3V

R (Note 9)
GENERATOR

(Note 8)

1138409

FIGURE 8. Driver TRI-STATE Test Circuit (tpz, toyz)

1138410

FIGURE 9. Driver TRI-STATE Delays (tpzy, tpyz)

0V OR 3V O OuT

ICL (Note 9)

GENERATOR

(Note 8)

1138411

FIGURE 10. Driver TRI-STATE Test Circuit (152, tp 2)

_ 3V
DE 1.5V 1.5v7|¢
ov
ozt —»I b1z
5v

ouT 2.3V VoL + 0.5V
Vou
1138412

FIGURE 11. Driver TRI-STATE Delays (tpy, tp 2)
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FIGURE 12. Receiver Vo, and Vg

GENERATOR

(Note 8) RO

(Note 9)

1138414

FIGURE 13. Receiver Propagation Delay Test Circuit

+1.5V
RI ov ov
-1.5V
oL tonL y
oH
RO 1.5V 1.5\/\

N—

VoL

1138415

FIGURE 14. Receiver Propagation Delays

GENERATOR

(Note 8) (Note 9)

S3

FIGURE 15. Receiver TRI-STATE Delay Test Circuit

(Note 10)

1138416
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DS36277

3V

tozy

Vo
1.5V
GND

1138417
S11.5V
S2 OPEN
S3 CLOSED
3y
1.5V \\
GND
tonz
v v
ouT io.sv / OH
1.3V
1138419
S11.5V
S2 CLOSED
S3 CLOSED
3V
1.5V
— GND
tezL
\ 4.5V
ouT 1.5V
N— VoL
1138418
S1-1.5V
S2 CLOSED
S3 OPEN
3V
GND
1.3V
\ VoL
1138420
S1-1.5V
S2 CLOSED
S3 CLOSED

FIGURE 16. Receiver Enable and Disable Timing

Note 8: The input pulse is supplied by a generator having the following characteristics: f = 1.0 MHz, 50% duty cycle, t, and t; < 6.0 ns, Z5 = 50Q.
Note 9: C, includes probe and stray capacitance.
Note 10: Diodes are 1N916 or equivalent.
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Typical Performance Characteristics

Vou—OUTPUT HIGH VOLTAGE (V) Vop-DIFFERENTIAL OUTPUT VOLTAGE (V)
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1138424

Driver Vg, vs lg_ Vs V¢

T, =25°C
Vog = 4.75V
/”" Vee =525V
A
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lo. ~OUTPUT LOW CURRENT (mA)

1138426

Vou~OUTPUT HIGH VOLTAGE (V) Vop~DIFFERENTIAL OUTPUT VOLTAGE (V)

Vo ~OUTPUT LOW VOLTAGE (V)

Differential Output Voltage
vs Output Current

4.0 i I
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Driver Vg vs l5, vs Temperature
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DS36277

Vo ~OUTPUT LOW VOLTAGE (V) Vo ~OUTPUT HIGH VOLTAGE (V)

log=SUPPLY CURRENT (mA)

Receiver Vg, vs lgy Vs Ve

4.5

Vo =3-25V T, =25°C

Voo =5V
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3.5
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lo=OUTPUT HIGH CURRENT (mA)
1138428
Receiver Vo, Vs lg, Vs V¢
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1138430
Supply Current vs Supply Voltage
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Receiver V,, vs |y, vs Temperature
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Voltage Output vs Voltage Input (Hysteresis)
4.5
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1138434

Typical Applications Information

UART

SAE J1708 Node with External Bias Resistors and Filters

4.7kQ 1
DS36277 l; |
r=———————- 1708
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-
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E (souT) N ¢ | :
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|
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C =0.0022 uF

1138421
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DS36277

0.010-0.020 , g5c_p
(0.250-0.508)

-

(3.810—3.988)

R =

Physical Dimensions inches (millimeters) unless otherwise noted
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8 7 6 5
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{5.791—6.198)
Lep N0t/ 1 23
IDENT
0.150-0.157
0.053—0.069
{1.346—1.753)
8° MAX TYP +
ALL LEADS

0.010 yax
(0.258)

30°
TYP

0.004 —0.010
{0102-0.258)

SEATING

0.004 A

0.102)

f T b

PLANE

8-Lead Molded Dual-In-Line Package (N)
Order Number DS36277TN
NS Package Number NOSE

0.008 -0.010 = 0.050 0014 0.020
(0.203—0.254) AL LEAD TIPS 0.016-0.050 (0.358) (1.270) > 10 356 —0. 5na)m
TYP ALL LEADS {0.406 —1.270) e 0.008 1yp
TYP ALL LEADS (0.203) MOBA (REV H)
8-Lead Molded Package (SO)
Order Number DS36277TM
NS Package Number M0O8A
0.373—0.400
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0.090
’ (2.286)
0082 l [B][7] [6] [5 + 0.032 +0.005
(2.337) (0.813£0.127)
\ N 0.25040.005 RAD
PIN NO. 1 IDENTN. {6.35£0.127) PIN NO. 1 IDENTN
OPTION 1 | + udl
0.280 bl 2] (8] [a
ey 0280 - 0.040
7.1z "N 0.030 | |« OPTION 2
0030 . (1.016) 0.038
0.300—0.320 (0.762) — _0.145-0.200
{7.62—8.128) ¢ 20° 11— /<— (0.991) (3.683—5.080)
;{ e I ¢ e A 0.130+0.005 1
o Yy  (3.30230.27) v
- A 0az-0aw ¢
- 0.065 Y  (3.175-3.556)
0125 e - 0.020
0.009 —0.015 e (I 90° +4°
2T | 3.175 (0.508)
(0.229—0.381) (DIA ) TYP MIN
+0.040 NOM N 0.018 +0.003
0325 g ms5 {0.457 £0.076)
( +1.016 > 0.100£0.010
8.255 —n.3a1) (2.540 £.0.254)
D Tma i
-143£0. 0.060
> 1.524
0.050 (1.524)
(1.270) NOBE (REV F)
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DS36277 Dominant Mode Multipoint Transceiver

Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH www.national.com/webench
Audio www.national.com/audio Analog University www.national.com/AU
Clock Conditioners www.national.com/timing App Notes www.national.com/appnotes
Data Converters www.national.com/adc Distributors www.national.com/contacts
Displays www.nhational.com/displays Green Compliance www.national.com/quality/green
Ethernet www.national.com/ethernet Packaging www.national.com/packaging
Interface www.national.com/interface Quality and Reliability |www.national.com/quality
LVDS www.national.com/Ivds Reference Designs www.national.com/refdesigns
Power Management www.national.com/power Feedback www.national.com/feedback

Switching Regulators www.hational.com/switchers

LDOs www.national.com/Ido
LED Lighting www.national.com/led
PowerWise www.national.com/powerwise

Serial Digital Interface (SDI) |www.national.com/sdi

Temperature Sensors www.national.com/tempsensors

Wireless (PLL/VCO) www.national.com/wireless
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