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MIL-STD-1553 TRANSCEIVER

DESCRIPTION

The BUS-8553 Transceiver is a com-
piete transmitter and receiver conform-
ing fully to MiL-STD-1553A and 1553B.
Features of this high reliability trans-
ceiver include: Harris 15530 type En-
coder/Decoder direct interface capabil-
ity, 15V or +15V and —12V power
supply voltage requirements, and an in-
temal (factory pre-set) threshold levei.

Figure 1 illustrates a block diagram of
the BUS-8553 Transceiver. The re-
ceiver section accepts phase-mod-
ulated bipolar data from a MIL-STD-
1553 Data Bus and produces TTL signal
data at its outputs: RX Data Out and RX
Data Out. These outputs represent
positive and negative excursions of the
input Bus signals beyond a preset
threshold level. The receiver can be

application of a logic “0" to the STROBE
input.

The transmitter section accepts bipolar
TTL signal data at its TX Data and TX
Data input lines and produces a 28Vpp
differential signal across a 140 Ohm load
that's coupled to the TX Data and TX
Data outputs via transformer. An exter-
nal input, INHIBIT, takes priority overthe
transmitter inputs and disables the trans-
mitter when activated with a logic *1".
The BUS-8553 Transceiver is packaged
in a 24 pin DDIP, measuring 1.4 x 0.8
x 0.2 inches. lts small size, low power
dissipation, and direct interface com-
patibility with Harris 15530 type En-
coder/Decoder make it. an. excelient
choice for any MIL-STD-1553A or
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FIGURE 1. BUS-8553 BLOCK DIAGRAM
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TABLE 1. BUS-8553 SPECIFICATIONS

PARAMETER VALUE
RECEIVER
Input Level 40Vpp, differential, max
Internal Threshold‘" 0.56Vppmin, 1Vpp max
CMRR 40db, min
Input Resistance, differentiat 7K Ohm, min
Input Capacitance. differentiat Spf, max
DRIVER
Output Level 28Vpp, nominal, across
140 Ohmload
Rise/Fall Time 130ns, typical
Qutput Noise 10mVpp, differential, max
Output Offset +90mVpp, max differential

across 3512 load
Qutput impedance
(Non-Transmitting)
Qutput Resistance, differential | 10K Ohm, min
Qutput Capacitance, differential| 5pf, max

LOGIC; TTL/CMOS Compatible
Receiver Strabe Input
All Logic Outputs (Recaiver)

2LSTTL loads, max
10LSTTL loads, min

Transmitter Inhibit Input 1 TTLload, max
Transmitter TX Data
and TX Data inputs 2TTL ioads, max
POWER SUPPLY REQMTS +5V=10%| +15V+5% - 15V=5%

Non-Transmitting (typ/max)
Transmitting, 50% duty cycle

40/50mA | 30/40mA | 25/30mA

(typ/max) 40/50mA |110/130mA| 25/30mA
Transmitting, 100% duty cycle
(typ/max) 40/50mA 1200/220mA| 25/30mA
THERMAL

Operating Junction Temp.® -55°Ct0160°C
Operating Case Temperature®| —55°Cto 125°C

Storage Temperature —-65°Cto 150°C
Thermal Resistance
Junction to Case {(Hottest Die) | 110°C/W
Caseto Air 30°CW
POWER DISSIPATION Total Hybrid
Non-Transmitting (typ/max) 1.0/1.3W
Transmitting, 50% duty cycle
(typ/max) 1.7/2.0W
Transmitting, 100% duty cycle
(typ/max) 2.3/2.8W
POWER DISSIPATION Hottest Die
Transmitting, 50% duty cycle
(typ/max) 0.14/0.16W
Transmitting, 100% duty cycle
(typ/max} 0.28/0.31W
MECHANICAL
Size, 24 Pin DDIP, inches (mm) | 1.4x0.8x0.2
(35.6x20.3x5.1)
Weight O.4o0ztyp
Notes:

(1) The Threshold Level, as referred to in this specification, is meant to be the
maxinum peak to peak voltage (measured on the Data Bus) that can be applied
to the receiver without causing the output to change from the OFF state.

(2) For any transmitting duty cycle (derating not required).

GENERAL

Figure 1 illustrates a BUS-8553 Transceiver with connections
to a MIL-STD-1553 data bus. Once transformer isolated, coupling
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to a MIL-STD-1553 Data Bus can be either short stub (direct)
or long stub (transformer.) Figure 2 illustrates direct and trans-
former coupling between the transceiver and the data bus.

TRANSMIT OPERATING MODE

The transmitter section accepts encoded TTL data and converts
this data to phase-modulated bipolar form by means of a wave-
shaping network and driver circuitry. These driver outputs are
coupled to a MIL-STD-1553 Data Bus by means of a transformer.
These output terminals can be put into a high impedance state
when transmitting by enabling the INHIBIT, or by piacing both
inputs at the same logic level. Table 2 is the truth table for the
transmitter operating mode.

The transceiver’s transmitter is able to operate in a “wraparound”
mode; this allows output data to be monitored by the receiver
section and returned to the decoder where it can be checked
for errors.

TABLE 2. TRANSMITTER OPERATING MODE
TXDatain TX Dataln TXINHIBIT DRIVER OUTPUT(!
xX@ X H OFF
0 X OFF
0 1 L ON®
1 0 L ON
1 1 X OFF@®©)
Notes:

(1) Driver Out = TX Data Out and TXData Out.

(2) X = don't care.

(3) ON = low impedance.

(4) OFF = high impedance.

(5) The driver output terminals are in the high impedance mode during OFF time,
independent of INHIBIT status.

RECEIVER OPERATING MODE

The receiver section accepts data from a MIL-STD-1553 Data
Bus when properly coupled through a transformer in any of the
two possible configurations (long or short stub), and converts it
to bi-phase TTL and makes it available for decoding at the RX
Data and RX Data output terminals. Applying a logic “0” to the
STROBE input disables the receiver outputs, causing them both
to go to a logic “0” state. When not being used, a 2K puli-up
resistor should be connected between the STROBE input termi-
nal (pin 8) and the +5V supply (pin 20).

BUS-8553 WAVEFORMS
Figure 3iillustrates the waveforms for the BUS-8553 Transceiver.

CAUTION

{1) Complementary inputs on the TX Data and TX Data
for more than 10 seconds may cause permanent dam-
age to the BUS-8553 at high temperatures due to high
power dissipation in the driver output transistors.

(2) When transmitting, TX Data and TXVDitd dnputs
must be complementary waveforms of 50% duty cycle
average, with no gate delays or skewing between them.
It is recommended that the inputs be driven with a
properly gated “D-type” flip-fiop.
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Notes:

(1) Only one connection can be made from the Transceiver to the MIL-STD-1553 Data Bus, either short or long stub, but not both.
(2} Value of isolation resistors are 52.50 (0.75Z,).

(3) Bus must be inated with its char: istic i

pedance at both ends.

FIGURE 2. TRANSCEIVER TO DATA BUS COUPLING CONNECTIONS

TX Data In XXX| | ]|||||IXXXX
ENCODER OUTPUT
wowme XXX [ UNUE XXX

LINE-TO-LINE OUTPUT

LINE-TO-LINE INPUT

RX Data Out I | l l l I I | I |
RX Data Out | | I | I l I ||

Notes:

(1) TX Data In and RX Data Out are TTL signals.

(2) TX Data In lines must be at opposite logic levels during transmission, gm_at the same logic level when not transmitting.

(3) LINE-TO-LINE output voltage is measured between Data and TX Data Out.

{4) LINE-TO-LINE input votage is measured on the Data Bus,

(5) AX Data outputs are OFF when in the LOW state. —_

(6) The BUS-8553 can be interfaced to Smiths type Encoder/Decoder by switching the RX Data and RX Data output line’
and inverting their signal with external inverting gates.

FIGURE 3. BUS-8553 WAVEFORMS
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(4.318)
TABLE 3. BUS-8553 PIN CONNECTIONS l 0.015MAX
24 PIN DDIP 0.200MAx f SIDE VIEW l (3.;1)
PIN FUNCTION ? =
1 TX Data Out ” 0019 /0483 U_ l
2 TXDataOut 2019 0-433 SEATING
S e N s
4 NC )
] NC 0.125 (3.175
6 NC ‘-(‘;’g;"s?x 0.080 | 2.032
7 RX Data Cut ’ RAD (3 PLACES)
8 Strobe e \/
9 GND
10 RXBataout %oooooooooog‘
11 NC 0.805MAX !
12 NC (20.447) BOTTOM VIEW {,’fg‘j;g;‘,’g’;’)
13 +15VDC 12 s
14 NC CO0OODODODO0OO0O0O0
15 RX Datain L
16 RXDatain
'z NG 1.1000.005 ]
12PINS EQUALLY SPACED —-—-I 0.1030.005
18 GND (@0.1000,002, TOLERANCE (2.6162+0.127)
19 —12Vor ~15VDC 0.150=0.005 NON-CUMULATIVE o0 PINY
20 +5VDC (3.8120.127) (IDENTIFICATION
21 TX Inhibit No CORNER)
6S:
22 TXDatain (1) Dimensions are in inches (milimeters).
23 TXDataln Lead identification numbers are for reference only. .
24 NC (3) Lead cluster shall be centered within =0.10 of outline dimensions. Lead spacing
L H apply only at seating piane.
(4) Pin material meets solderability requirements of MIL-STD-202E, Method 208C.
FIGURE 4. MECHANICAL OUTLINE 24 PIN DDIP
ORDERING INFORMATION
BUS-8553-883B

Reliability Grade:

883B = Fully compliant with MIL-STD-883
B = ScreenedtoMIL-STD-883 but
v without QCitesting.
Blank = Standard DDC procedures.
Mating Transformer BUS-25679
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