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BD429

Features:

ARINC 429 Line Driver for HI speed (100 kHz) and LOW speed (12.5 kHz) data rates
Pin for Pin replacement part for industry standard ARINC 429 Line Drivers

Available in a 16 Pin SOIC (WB), 16 Pin CERDIP and 28L PLCC

Low EMI RS-422 line driver mode for data rates up to 100 kHz

Adjustable slew rates via two external capacitors
Inputs are TTL and CMOS compatible

Low quiescent power of 125mW (typical)
Programmable output differential range via Vggr pin
Outputs are fused for failsafe overvoltage protection
Drives full ARINC load of 400W and 30,000pF
-55°C to +125°C operating temperature range
100% Final Testing

General Description: Table 1: Product Matrix Table
The BD429 ARINC Line Driver Circuit is a bipolar PCCIIE LENIES U
monolithic IC designed to meet the requirements of # of
several general aviation serial data bus standards. Part Number Package Type Pins
These include the differential bipolar RZ types such
as ARINC 429, ARINC 571, and ARINC 575, as well BD429 CERDIP 16
as the differential NRZ types such as the RS-422
standard.
BD429A SOIC WB 16
BD429B PLCC 28
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Functional Description:
Modes: The BD429 operates in either a 429 mode or a 422 mode as controlled by the 429/422 pin.

429 Mode: In 429 mode, the serial data is presented on the DATA(A) and DATA(B) inputs in the dual rail
format defined in the MARK 33 Digital Information Transfer System — ARINC Specification 429-10. The
driver is enabled by the SYNC and CLOCK inputs. The output voltage level is programmed by the Vggr
input and is normally tied to +5VDC along with V; to produce output levels of +5 volts, 0 volts, and -5
volts on each output for £10 volts differential outputs. *See figure 2.

422 Mode: In 422 mode, the serial data is presented on DATA(A) input. The driver is enabled by the
SYNC and CLOCK inputs. The outputs swings between 0 volts and +5 volts if Vrer is at +5VDC. *See
figure 3.

Output Resistance: The driver output resistance is 75W £20% at room temperature; 37.5W on each out-
put. The outputs are also fused for failsafe protection against shorts to aircraft power. The output slew
rate is controlled by external timing capacitors on C, and Cg. Typical values are 75pF for 100 KHz data
and 500pF for 12.5 KHz data.

Table 2: Pin Descriptions

Pin Name Description

VR&er Analog Input. The voltage on Vger sets the output voltage levels on Agyr and Boyr. The output
logic levels swing between +Vggr, 0 volts, and —Vggr VOlts.

NC No Connect

SYNC Logic input. Logic O forces outputs to NULL state. Logic 1 enables data transmission.

DATA(A) Logic inputs. These signals contain the Serial Data to be transmitted on the ARINC 429 data bus.
DATA(B) Refer to Figures 2 and 3.

Ca Analog Nodes. External timing capacitors are tied from these points to ground to establish the out-
Cs put signal slew rate. Typical C, = Cg = 75pF for 100 kHz data and C, = Cg = 500pF for 12.5 kHz
data. *

Aout Outputs. These are the line driver outputs which are connected to the aircraft serial data bus.

BOUT
-V Negative Supply Input. —15VDC nominal.

GND Ground.

+V Positive Supply Input. +15VDC nominal.

CLOCK Logic input. Logic O forces outputs to NULL state. Logic 1 enables data transmission.

429/422' Logic Input. Mode control for ARINC 429 and RS-422 modes. An internal 10KW pull up resistor
keeps the chip in ARINC 429 mode when there is no external connection. This creates a default
logic 1, enabling the ARINC 429 mode. A forced logic 0 enables the RS-422 mode.

Vy Logic Supply Input. +5VDC nominal.

*C, and Cg pin voltages swing between %5 volts. Any electronic switching of the capacitor on the pins must not inhibit the full voltage swings.
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Table 3: Truth Table

429/422' | SYNC CLOCK | DATA(A) | DATA(®B) | Acur Bour COMMENTS

H L X X X 0 0 NULL
g X L X X 0 0 NULL
9 H H H L L 0 0 NULL
'(\3/' H H H H H 0 0 NULL
E H H H H L +VRer -VRer LOGIC 1

H H H L H -VRer +Vrer LOGIC O
‘21 L L X X X S 0 NULL
I%/I L X L X X +Vrer 0 NULL
9 L H H L X 0 +Virer LOGIC 0
E L H H H X +Virer 0 LOGIC 1
NOTES:

1. The 429/422' pin is internally pulled up to V, through a 10kW resistor. So, if no external connection is made to this pin, it will force the
chip into the 429 mode.
2. X =Don't care.

Table 4: Absolute Maximum Ratings

PARAMETER SYMBOL RATING UNITS
Voltage between pins +V and -V 40 \%
V; Maximum Voltage A\ 7 V
Vrer Maximum Voltage Vrer 6 V
DATA(A) Max Input Voltage VpaTAA) (GND-0.3V) to \%
DATA(B) Max Input Voltage VpATA®B) (V.+0.3V)
Output Short Circuit Duration Notel
Output Over-voltage Protection Note2
Lead Soldering Temperature (10 sec duration) Tsip 280 °c
Storage Temperature Tste -65 to +150 °C
Power Dissipation See Power Dissipation Table

Notes.

1. One output at a time can be shorted to ground indefinitely.

2. Both outputs are fused at between 0.5 Amp DC and 1.0 Amp DC to prevent an over-voltage fault from
coupling onto the system power bus.

Table 5: Operating Range

PARAMETER SYMBOL MIN TYP MAX | UNITS

Positive Supply Voltage +V +11.4 16.5 VDC
Negative Supply Voltage -V -11.4 -16.5 VDC
V1 V1 +4.75 +5 +5.25 VDC
Vrer (For ARINC 429) VR&er +4.75 +5 +5.25 VDC
Vrer (For other applications) VRer +3 +6 VvVDC
Operating Temperature Ta -40 +85 °C

Max Operating Junction Temperature T; +175 °C
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Table 6: Power Dissipation Table
Full Load = 400W/30,000pF Half Load = 4,000\WW/10,000pF
DATA Vi + Vrer LOAD
RATE LOAD +V @15V | -V @ -15V @5V 429 POWER | POWER
0to NONE 2.0mA -5.0mA 4mA 125mwW 0.0mw
100kbps
12.5kbps FULL 16.0mA 19.0mA AmA 485mw 60.0mwW
100kbps FULL 48.0mA 51.0mA AmA 1194mw 325.0mwW
12.5kbps HALF 6.0mA 8.0mwW AmA 196mwW 30.0mwW
100kbps HALF 22.0mA 25.0mA AmA 561mwW 162.5mwW
Table 7: Thermal Characteristics
Parameter BD429 BD429A BD429B
Storage Temp (min/max) -65/+150 °C -65/+150 °C -65/+150 °C
Ambient Operating Temp -55°Ct0 +125°C | -40°Cto+85°C | -40°Cto +85°C
Junction to ambient (q) 75°CIW 75°CIW 55°C/W
Max Junction Temp. 175°C 175°C 175°C
+5V +15V
CLOCK SYNC V, V.. +V
3
429/422' BD429 Agyr —» 8
ARINC 429 5
LINE DRIVER Bour | » <
DEI1016 DO(A) DATA(A) =
ARINC
TRANCIEVER DO(B) DATA(B) GND C, C, v
Notes:
1) 429/422’ pin is left unconnected to force 429
mode. (See pin description table)
2) Rise and fall times are set by capacitors on = -15v
Ca and Cg pins. (See pin description table)
Figure 1: BD429 Typical Application
40f 11
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Table 8: DC Electrical Characteristics
Conditions: Temperature: -40°C to +85°C; +V = +11.4VDC to +16.5VDC, -V = -11.4VDC to -16.5VDC;
V1= Vgee = +5VDC +5%, 429/422" = Open Circuit (unless otherwise noted.)
SYMBOL PARAMETER MIN TYP MAX UNIT TEST CONDITIONS
Quiescent +V i i No Load. 429 mode.
IQ+V supply current 2 mA DATA = CLOCK = SYNC = LOW
IQ-v Quiescent -V i 5 i mA No Load. 429 mode.
supply current DATA = CLOCK = SYNC = LOW
IQV Quiescent V, i 4 i mA No Load. 429 mode.
! supply current DATA = CLOCK = SYNC = LOW
IQV Quiescent Vger i 10 i A No Load. 429 mode.
REF supply current DATA = CLOCK = SYNC = LOW
Vi Logic 1 Input V 2.0 - - V No Load.
Vi Logic O Input V - - 0.6 V No Load.
Iy Logic 1 Input | - - 10 mA No Load.
. No Load. (429/422" Pin I.=-2mA
I Logic O Input | - - -20 mA max)
Output Short
lonsc Circuit Current -80 - - mA Short to Ground
(Output High)
Output Short Cir-
loLsc cuit Current 80 - - mA Short to Ground
(Output Low)
OUtpUt VOltage VRer - Vger +
Vou HIGH. ( +1) 250mV VRer 250mV Vv No Load. 429 Mode.
v, OutputVoltage | o5, - +250 | mv No Load. 429 Mode
NULL NULL. (0) : '
OUtpUt VOltage -VRer— R -VRer +
VoL LOW. ( 1 ) 250mV VRer 250mV Vv No Load. 429 Mode.
ler T(':mh;gggﬂf‘rce'ﬁr No Load. 429 Mode.
9 - - SYNC = CLOCK = HIGH
* Ca(tl) Co(-1) +200 A Cx and Cg held at zero volts
- Ca(-1) Cg(+1) —200 A A 8 ‘
+V Short Circuit
ISC (+V) Supply Current - - +150 mA Output short to ground
-V Short Circuit
ISC (-V) Supply Current - - -150 mA Output short to ground
Resistance on
Rout each output - 375 - W Room Temp Only
Cin Input Capacitor - - 15 pF -
50f 11
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AC ELECTRICAL CHARACTERISTICS

Figures 2 and 3 show the output waveforms for the ARINC 429 and RS-422 modes of operation.
The output slew rates are controlled by timing capacitors C, and Cg. They are charged by +200mA (nom.)

Slew rate (SR) measured as V/nsec, is calculated by:

SR =200/C
where C is in pF.

DATA(A)

DATA(B)

+*Veer

A ouT

ov

Figure 2: ARINC 429 Waveforms

DATA(A)

+VREF

A ouT

+VREF

oV —

B outr ov—

Figure 3: RS-422 Waveforms
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Table 9: AC Electrical Characteristics

Parameter Symbol | MIN | MAX [ UNITS NOTES
Output Rise Time YT
Aoyt Or Bout
Ca=Cg = 75pF tr 1.0 2.0 msec
Ca = Cg = 500pF tr 50 | 15.0 nsec v
Output Fall Time ov —— —
Aoyt Or Bout
Ca=Cg = 75pF te 1.0 2.0 msec
Ca = Cg = 500pF te 50 15.0 msec sv | o
Input to Output tenH i .
Propagation Delay fon 3.0 nsec See Figure 4 below
AOUT/ BOUT
Skew Spec. - - 500 nsec
50% ——
DATA(A)
| |
| | 50% ——
DATA(B) : :
|
A our
B our

Figure 4: Propagation Delay
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Table 10: Package Description Table
BD429 BD429A BD429B
No. of Pins 16 16 28
Package Type CERDIP WB SOIC PLCC
BD429 BD429A BD429B
Marking Lot Code Lot Code Lot Code
Date Code Date Code Date Code
Screening Procedure A B B

Component Screening

Screening Procedure A: All components tested under this procedure shall be screened as follows:

Screening Procedure B: All components tested under this procedure shall be screened as follows:

Thermal cycle:

MIL-STD-883B Method 1010.4 test condition B.

Burn-in (minimum):

96 hrs @ 125°C per MIL-STD-883 method 1015 condition A.

DC parametric and functional test:

All burned in components will be tested @ 25°C per manufacturer's specification.

Tests will be completed within 96 hours of removal from burn-in.

DC parametric and functional test.

All components will be tested @ 25°C per manufactures specification.

470 Ohns

Figure 5: Burn-in Schematic

+\V
Vi
Vi S o Bour +V
T
© [a)
= Rra
o <
s 5 :
Veee 5 Acur -V
VvV, = +5 VDC +=10%0
+V = +15 VDC +=10%0 v |
-V = -15 VDC *+=10%06 B
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Table 11: Package Pinout Table
BD429 BD429A BD429B BD429B
PIN # (16L CERDIP) (16L WB SOIC) (28L PLCC) PIN # (28L PLCC)
1 VRrer VRrer VRrer 17 Bour
2 NC NC NC 18 NC
3 SYNC SYNC NC 19 NC
4 DATA(A) DATA(A) SYNC 20 NC
5 Ca Ca NC 21 NC
6 Aout Aout DATA(A) 22 Cs
7 -V -V NC 23 DATA(B)
8 GND GND NC 24 NC
9 +V +V Ca 25 CLOCK
10 NC NC NC 26 NC
11 Bout Bout NC 27 429/422
12 Cs Cs NC 28 Vi
13 DATA(B) DATA(B) Aout
14 CLOCK CLOCK -V
15 429/422 429/422 GND
16 Vi Vi +V
\Y, 1 16 | V, ) w g
REFl: :| ' g g 2 >§ > g g
nel 2 15| 429/422 Onmnnnrn
4 3 2 1 28 27 26 \
SYNC[3 | 14| CLOCK NCc [ 5 25 [ cLock
DATA(A) [] 6 BD429B 24 1 NC
DATA(A) | 4 | 13| DATA(B) ne O 7 23 [ DATA(B)
s )
al?] = ca 5= O oA S
Aour E 1| Boyr Ez E 12 e i: g Ez
v E 10| NC \_ 12 13 14 15 16 17 18 /
guudoudud
o [+] o 257372 352

BD429 (16L CERDIP) and
BD429B (16L SOIC WB)

BD429B Pinout ( 28L PLCC)
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0.785 MAX _ _ _
(19.94) Dimensions Are in Inches(mm)
0.025 RAD
A rAarirrmaririm (0.64)
0.291 MAX
(7.39)
0.290 - 0.320
OO O OO g (7.37 - 8.13)
# 0.050 MAX o
‘ @.27)
[ 1
(2602(1):(1)'%)0 —» +—0.060 +0.005
' ’ (1.52 +0.13) 0-10de 0.008 - 0.012
; 0.125 MIN 9 (0.20 - 0.30)
(3.18) NP
\ ]
A 0.385 +0.025
0.160 MAX T (9.78 +0.64)
(4.06) 0.100  0.01

0.018 +0.002

(2.54 + 0.25)
(0.46 +0.05)

-

16 Pin CERDIP Packag

e Dimensions

Dimensions are in

Pin 1

IN
(MM)

AAAAAAAA
¢

HHHHHHHH

0.291 -
(7.39 -

T

0.393 - 0.420

0.300 (9.98 - 10.67)

7.62)

0.026 - 0.032
(0.66 - 0.81)

-

0.397 - 0.413

‘ (10.08 - 10.49)

0.014 - 0.018
(0.356 - 0.457)

0.007 - 0.013
(0.18 - 0.33)

L J\ }L

HHHHHHHHE

0.050 (1.270) BSH ‘« 0.003 - 0.012
(0.076 - 0.30)

0.092 - 0.094

16 Pin SOIC WB Package Dimensions

0.015 - 0.05(4 ‘«
(0.38 - 1.27)

(2.34 - 2.39)
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NOTES: 1. ALL DIMENSIONS IN INCH.
2. SURFACE FINISH, MATTE, CHARMILLE #24-27
3. LEAD COPLANARITY AFTER FORM TO BE WITHIN .004.
e 0485-0495— 4| 50 g
0.452 - 0.456— |
Oannninin 0.150 - 0.154 é*i / \ 006 Mit
= P'T 11D = ﬁ ‘*
in +
E .070 DIA X .025 DP g 0010 =.0003 “70‘410 . 0'43%4
0.485 - 0.495 [ | o 0017004
- = 70 +2
0.452 - 0.456 1045 X 45 DEG oy
E CORNER CHAMFER g 0.048 - 0.052
guuauadd ¥
0.029 + .0034 ‘«
0.020 MIN
0.015 REF
28 Lead PLCC Package Dimensions
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