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CT 1555

Data Terminal Bit Processor
forMIL-STD-1553A & B
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GENERAL DESCRIPTION FEATURES

The CT 1555 Bit Processor Unit (BPU) is an advanced LS/ e Performs Encoder, Decoder, Logic and
Hybrid Microcircuit that provides the interface between a MIL-STD- Control functions of a Data Bus Terminal to
1553 Transceiver such as CT 3231 or CT 3232, and the subsystem  MIL-STD-1553 specifications, including
internal parallel data bus. The unit can be employed as the mux dAddre§s, Moge ode al"g _Brga?cast
bus interface for Remote Subsystems or Master Terminal Bus - décoding and Terminal Fail Safe.
Controliers, thus providing a common interface for all systems ® Flexibility— all control lines accessible
communicating over the bus. e Parallel tri-state subsystem 1/O bus compati-

The unit places no restrictions on Command, Response or  ble with both 16-bit and 8-bit systems
polling operations as it transfers all Command, Status and Data e Dualrank1/O registers for versatile subsystem
words from the bus to parallel output lines, together with error timing
information, bus status and handshaking signals. It aIsoCcodn- e Operates from +5VDC @200mA typical
tains 5 Bit Address Recognition, Broadcast and Mode Code . . .
Decode, Terminal Fail Safe Signal and Self Test. * Self-contained oscillator and clock driver

In the transmit mode, it accepts parallel data from the user ® Look-ahead serial receive data output ]
and transmits Command, Status and Data words, under sub- @ Self-test, on-line wraparound, plus off-line
system control, to the data bus. Positive handshaking signals capability
provide logic control synchronization between the unit and the e Interfaces directly with CT 3231 or CT 3232

subsystem for direct data flow. Driver/Receiver )
The hybrid is completely compatible with all the new elec- o Hybrid microcircuit screened to MIL-STD-883,
trical and functional spec requirements of MIL-STD-1553A & B. Level B, including Burn-In
’
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Figure 1. Block Diagram
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Figure 2. Typical MIL-STD-1553 Data Terminal
CT1555 SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS
SUPPIYVORAGE . v oeeiirii it eereereaeaan +70V
Logic Input Voltage .......... R R AR —-03t0 +55V
LogIcINPUECUIMENT . .. .\ v v ieeee et eees peeeanaee —20to +4mA
Clock Output Current(PIN18) .......cviiiiiiinirriiiniinenaneenn Ceeanan 15 mA
CIOCKIN{PIN 7)Y « o e e vet vt venneansnseantasnranansesnn oo sanananasesss —0.3toVee +0.3V
Storage Temperature RANGE. . . ..o cruvntnenrrarnrarar et siracrcre s —-65t0 +150°C
Operating Case Temperature Range ...........ocveiereeirnieannnianacranees —-55t0 +1256°C
ELECTRICAL CHARACTERISTICS, Vec = 5.0V + 5%
SYMBOL PARAMETER/CONDITIONS MIN TYP MAX  UNITS
ViH Logic“1”InputVoltage ..............cceiennnn - o Vv
ViL Logic“0” InputVoltage .......ccovmeiiiiiirannrrinrieninaneen, 07...... A
VoH Logic“1” OutputVoltage ..........ccoeivnnannn See Pin Assignments and Loading
VoL Logic“0" OutputVoltage .............c.vnns ... See Pin Assignments and Loading
Vise Logic “1" Input Voitage (CLOCK) .. ............. VEe—=05 ... iiiiiieiienienenns \
Vie Logic “0” Input Voltage(CLOCK) .. ......cvviiiiiiniieninninnnns GND+05...V
Vouc Logic “1” Output Voitage(CLOCK) ............. VEE—0.3 . iiiiiiiinnarcenes \
Voic Logic “0” Qutput Voltage(CLOCK) ... .....ccoivnvviiiniinnnnenes GND+03...V
loc LoglcSupplyGurrent ... ..ot rieiiarrcriiaaiaaannn, 200...... 260..... mA
losc Oscillator/ClockSupplyCurrent . ... .. .o veenreereeneranes 8....... 13..... mA

M
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PIN ASSIGNMENTS AND LOADING
In the following table, the symbols are defined as follows:

I = maximum input HIGH current with Vin= 2.5 volits

hiL = maximum input LOW current with Vin= 0.4 volts

lox = maximum output HIGH current for Vout= 2.5 volts minimum
loL = maximum output LOW current for Vout= 0.4 volts maximum

* indicates use of an internal pull-up resistor

PIN lin R loH loL
NO. NAME (ua) (ma) (ua) {ma) DESCRIPTION

1 Vce + 5V Power Input

2 D8 40 -04 —1000 100 Par of 16 Bit TRI-STATE I/O

3 D9

4 D10

5 D11

6 D12 40 —-04 —1000 10.0 Part of 16 Bit TRI-STATE /O

7 DATASELECT1 20 -04 A LOW on this input applies the contents of the SEC-

~ OND RANK REC'V REG to the D8 thru D15 1/O pins.
8 A3* —1500 -3.2 Part of 5 Bit ADDRESS INPUT
- by
.10 A1+ -1500 -3.2 Part of 5 Bit ADDRESS INPUT
1" GROUND Logic and power return
12 A4* -1500 -32 MSB of 5 Bit ADDRESS INPUT
13 Ag* —-1500 -32 LSB of 5 Bit ADDRESS INPUT
14  VALID WORD —400 40 ALOW on this output indicates receipt of a valid word.
15 FAIL SAFE — 400 40 AHIGH on this output indicates termination of a trans-
mitted message that exceeded 768 us.
16  COMM/DATA ~380 36  AHIGH on this output indicates COMMAND (or STATUS)
SYNC word reception. A LOW Indicates DATA word reception.

17 CLOCK IN +1 +.001 input for 12 MHz clock. (20pf load). See text for

clock requirements.

18 CLOCK OUT —1000 1.0 Output of OSCILLATOR AND CLOCK DRIVER
. (see text for description.)

19 SIT SELECT 40 -08 A HIGH on this input sets the unit in the self test mode.

20 CASE CASE CONNECTION

21 DATA IN 20 -04 A HIGH on this input represents a positive state
onthebus.

22 DATA IN 20 -04 A HIGH on this input represents a negative state on the
bus. (Pins 21 & 22 must both be high when the bus is

. inactive)

23 ENC ENA 20 -04 A LOW on this input Initiates a transmit cycle.

24 SYNC SEL 20 -04 Actuates COMMAND (or STATUS) sync for an input LOW
and DATA sync for an input HIGH.

25 DATA OUT - 360 3.2 AHIGH on this output produces a positive state
on the bus.

26 DATA OUT —360 3.2 AHIGH on this output produces a negative state
on the bus.

27 SEND DATA —380 3.6 AHIGH on this output indicates data shifting during the
transmit cycle.

28 ESC OUT -~ 1000 1.2 LOWtoHIGH transitions on this output during HIGH
SEND DATA cause the transmit cycle data shifting to
oceur. :

XTAL A 12 MHz (parallel resonant) crystal is connected be-
tween this pin and ground.

30 +5V 0OSC/ + 5V power for OSCILLATOR AND CLOCK DRIVER.

CLOCK POWER
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PIN lin e lon loL

NO. NAME (ua) {ma) (ua) (ma) DESCRIPTION

31 DSC OuUT —1000 1.2 LOW to HIGH transistions on this output during LOW
TAKE DATA cause receive cycle data shifting to occur.

32 RT ENABLE — 400 40 AHIGH on this output indicates reception of a valid
COMMAND (or STATUS) word containing the terminal’s
address. It also resets the FAIL SAFE.

33 DEC RST 20 -04 A LOW on this input (for 1 us minimum) resets the
decoder 1o a condition ready for a new word, resets the
COMM/DATA SYNC output LOW, and resets the VALID
WORD output HIGH.

34 GROUND Logic and power return.

35 QUTPUT INH 20 -04 ALOW on this input holds output pins 25 and 26 LOW.

36 SERIAL DATA OUT —400 4.0 Therecelved serial data in NRZ format is available at
this pin during LOW TAKE DATA.

37 TAKE DATA - 360 3.2 ALOW on this output indicates data shifting during the
receive cycle.

A LOW to HIGH transition on this pin always transfers
the current contents of the FIRST RANK REC'V REG to
the SECOND RANK REC'V REG.

38 MRST 60 -1.2 A LOW on this input (for 1 us minimumy) interrupts and
clears the transmit cycle, resets the FAIL SAFE, and also
performs the same functions as DEC RST.

33 BROADCAST* —300 16 AHIGH on this output indicates reception of a valid COM-
MAND (or STATUS) word containing all ONES in the
address field.

40 MODE CODE * -600 80 ALOW on this output indicates reception of a valid COM-
MAND (or STATUS) word containing all ONES or ali
ZEROS in the sub-address field.

41 Dé 40 -04 —1000 100 Partof 16 Bit TRI-STATE/O

42 D7 40 -04 -1000 100 Partof16Bit TRI-STATEIO

43 DATA SELECT 2 20 -04 A LOW on this input applies the contents of the SECOND

’ RANK REC'V REG to the D@ thru D7 /O pins.

44 D5 40 —-04 —1000 100 Partof16BIitTRI-STATENO

45 D# LSB of 16 Bit TRI-STATE /O

46 D1 Part of 16 Bit TRI-STATE /O

47 D2 Part-of 16 Bit TRI-STATE /O

48 D3 40 -04 -1000 10.0 Partof 16 Bit TRI-STATE /O

49 LATCH DATA 2 20 -04 A HIGH on this input allows the I/O data on Df thru D7 to
appear at the output of the FIRST RANK XMT REG.

A LOW on this input holds the register outputs in their
) last state.

50 D4 40 -04 -—-1000 100 Partof 16 Bit TRI-STATEI/O.

51 LOAD DATA 2 60 -1.2 A LOW on this input loads the D@ thru D7 data into the
SECOND RANK XMT REG.

A HIGH on this input then locks out the data inputs to
permit serial shifting.

52 LATCH DATA1 20 -04 A HIGH on this input allows the /0 data on D8 thruD15to
appear at the output of the FIRST RANK XMT REG.

A LOW on this input holds the register outputs in their
last state.

53 LOADDATA1 60 -1.2 A LOW on this input loads the D8 thru D15 data into the
SECOND RANK XMT REG.

A HIGH on this input then locks out the data inputs to
permit serial shifting.

54 D13 40 —-04 —1000 100 Partof 16 Bit TRI-STATEI/O

55 D14 40 -04 -—-1000 100 Partof16BitTRI-STATEI/O )

56 D15 40 -04 -—-1000 10.0 MSBof 16 Bit TRI-STATE I/0 and OPTIONAL SERIAL INPUT.
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TRANSMIT CYCLE OPERATION

ENCODER SHIFT CLOCK (ESC) (See Figure 3)
operates at the data rate (1 MHz). A low at EN-
CODER ENABLE (ENC ENA) during a falling edge of
ESC () starts the Transmit cycle, which lasts for
twenty ESC clock periods. The SYNC SELECT
(SYNC SEL) input is valid at the next low-to-high
transition of ESC (). A high at SYNC SEL will pro-
duce a data sync, or a low will produce a command
sync for that word.

Parallel data must be stable at the second-rank
transmit register before SEND DATA goes high®.
Since ENC ENA is not synchronous with ESC, the
minimum time to (3)is 3usec from ENC ENA leading
edge.

The first-rank transmit register may be
operated transparently (LATCH DATA always high),
or may be used to hold data ready for transmission,
independent of the activity on the 16-line sub-
system I/O bus. As long as LATCH DATA is held
high, data present on the sub-system /O bus ap-
pears at the output of the first-rank transmit
register. Stable data may be latched and held at the
first-rank register output by bringing LATCH DATA
low. Data to be transmitted may be latched any time
before the low-to-high transition of SEND DATA
(SEND DATA, when applied to the LOAD DATA in-
puts, locks out the data inputs to the second-rank
transmit register). For multiple word transmissions,
the next word may be inputted and latched any time
after (3), but before the next low-to-high transition of
SEND DATA.

SEND DATA remains high for 16 ESC periods,

p JJ s7a3uu2 oooouoz T '_—"0102

during which the parallel transmit data is clocked to
the MANCHESTER ENCODER (@ to (). After the sync
and Manchester coded data are transmitted through
the DATA OUT and DATA OUT outputs, the EN-
CODER adds on the parity bit for that word ().

If the transmitted word is to be the last word of
the transmission, ENC ENA must go high by (s)to
prevent initiation of another transmit cycle.

At any time, a low applied to OUTPUT INHIBIT
will force both DATA OUT and DATA OUT to a low
state without affecting any other operations.

The entire transmit cycle may be interrupted
and cleared by applying a minimum 1 usec
negative pulse to the MASTER RESET (MRST) input.

For 8-BIT I/0 sub-systems, D@ is tied to D8, D1
to D9, etc., through D7 tied to D15, and data is in-
putted in 8-BIT bytes by using LATCH DATA 1 and
LATCH DATA 2 and/or LOAD DATA 1 and LOAD
DATA 2 independently.

For serial data applications, D15 input serves
as the serial transmit input. With LOAD DATA 1 held
low and LATCH DATA 1 held high, D15 input is ap-
plied to the ENCODER'S serial data input. Inputted
data must be at the ESC rate with the MSB starting
at the low-to-high transition of SEND DATA.

If a message length ever exceeds 768usec, the
768usec TIME OUT (FAIL SAFE) flag goes high, and
'DATA OUT and DATA OUT are both forced to a low
state. This condition will remain until a valid com-
mand word (containing the terminal’s address) is
received or until MRST goes low.
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Figure 3. Transmit Cycle Timing
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SYMBOL DESCRIPTION MIN MAX  UNITS
Teq ENCODER ENABLE SET-UP TIME 100 ' ns
Tez ENCODER ENABLE PULSE WIDTH 180 ns
Tes SYNC SELECT SET-UP TIME 65 ns
Tes SYNC SELECT “VALID"PULSE WIDTH 150 ns
Tes SEND DATA DELAY 70 ns
Teg LATCH DATA HOLD TIME 25 ns
Ter LATCH DATA SET-UP TIME 50 ns
Teg LATCH DATA PULSE WIDTH LOW 50 ns
Teg PARALLEL DATA “VALID” WIDTH 75 ns
TEr0 DATA SELECT DISABLE TIME 25 ns
T4 DATA SELECT PULSE WIDTH HIGH 100 ns
Figure 4. Encoder Timing Detail
RECEIVE CYCLE OPERATION

DECODER SHIFT CLOCK (DSC) (See Figure 5)
operates at the data rate (1IMH2). When the
DECODER recognizes a valid sync and two valid
Manchester data bits (1), a receive cycle is initiated.
The new sync is indicated at the COMMAND/DATA
SYNC (CG/D SYNC) output and the TAKE DATA Out-
put goes low @. The C/D sync output will remain in
its valid state until a new sync is detected on a
subsequent word or until DECODER RESET (DEC
RST) or MRST goes low. A low at DEC RST or MRST
causes C/D SYNC to go low.

TAKE DATA remains low for 16 DSC periods
during which time, the 16 serial data bits appear at
the SERIAL DATA OUTPUT (SDO). This data is
simultaneously loaded into the first-rank receive
register. The low-to-high transition of TAKE DATA(®
makes the new data available at the output of the
second-rank receive register. This data remains
_available until the next low-to-high transition of
TAKE DATA. It is not reset or cleared by any other

signals. This data is applied to the D@ to D15 /O
bus by setting DATA SELECT lines low.

After all data has been loaded into the receive
registers, the data is checked for odd parity. A low
on VALID WORD (VW) output (3, indicates suc-
cessful reception of a word without any Manchester
or parity errors. For consecutive word receptions,
VW will go high again in 3 to 3.5us. In the absence
of succeeding valid syncs, VW will return high in
20us. A DEC RST (low) at any time will reset VW
high.

All decoded commands, including RT_ ENABLE
(address recognition), BROADCAST and MODE
CODE are enabled mternally by VW and remain valid
only as long as VW is low.

For 8-BIT /O sub-systems (D@ tied to D8,
through D7 tied to D15), data may be extracted in
8-BIT bytes by selectively activating DATA SELECT
T and DATA SELECT 2. ,

For serial data systems, SERIAL DATA OUT-
PUT is availabie at the DSC rate from(2to ().

U

J
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Figure 5. Receive Cycle Timing
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SYMBOL DESCRIPTION MIN MAX  UNITS

Toq TAKE DATA DELAY ON 126 s
To2 TAKE DATA DELAY OFF 125 ns
Toa SYNC DELAY . 50 ns
Tos VALID WORD DELAY 125 ns
Tos BROADCAST DELAY 33 ns
Tos RT ENABLE DELAY 65 ns
Toy MODE CODE DELAY 70 ns
Tos DATA SELECT INPUT DELAY 0* ns
Tog PARALLEL DATA OUTPUT DELAY 50 ns

% DATA SELECT MAY BE APPLIED AT ANY TIME THAT THE 16 LINE 1/O IS OTHERWISE FREE.
THE PARALLEL DATA OUT, HOWEVER IS NOT “NEW DATA” UNTIL 50ns AFTER TAKE DATA GOES HIGH.

Figure 6. Decoder Timing Detail
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SELF TEST FUNCTION

A high on the S/T SELECT input sets the hybrid
in the SELF TEST mode. In this mode, the DATA and
DATA output lines are connected to the Decoder in-
puts so that the unit may operate in the “wrap-
around” mode without actuaily going through the
data bus transceiver. Note that the DATA and DATA
output lines are active in this mode and the S/T
SELECT command must also be used to inhibit the
data bus transmitter to prevent arbitrary transmis-
sion on the data bus.

TERMINAL FAIL SAFE

In order to satisfy the Terminal Fail Safe re-
quirement of MIL-STD-1553B, the DATA and DATA
output lines are continuously monitored for length
of message. A transmitted message in excess of
768us sets the FAIL SAFE output high and ter-
minates the transmission by setting both DATA and
DATA output lines low. As a redundant safety factor,
the FAIL SAFE output may be applied to the IN-
HIBIT input of the data bus transmitter (if so equip-
ped). Further transmissions are prevented until the
FAIL SAFE flag is reset either by reception of a
valid command word containing the terminal ad-
dress or by a negative pulse on the MRST input.
Note: Transmissions containing gaps of 3us or less
are considered continuous, even if the gap is caused
by a MRST pulse.

TERMINAL ADDRESS LINES

The five-bit terminal address is set by hard wir-
ing the 5-BIT ADDRESS lines. The hybrid contains
internal pull-up resistors so that logic “1” lines may
be left open circuited. Logic “0” lines must be
grounded.

In operation, RT ENABLE goes high when a
valid command word containing the hard-wired ad-
dress is received. See “RECEIVE CYCLE OPERA-
TION” for timing.

”a?*fbﬁl 5783442 0000105 5 r 07~75.45.00

OSCILLATOR AND CLOCK DRIVER

The hybrid may be operated with either the in-
ternal clock or an external clock source.

For internal clock operation, a 12MHz parallel- /j)
resonant fundamental-mode crystal (CTI PIN
15-1022 or equivalent) must be connected from
XTAL to ground. Power (+ 5V) must be applied to
+ 5V OSC/CLOCK POWER and CLOCK OUT must
be connected to CLOCK IN.

For external clock operation, no power is ap-
plied to + 5V OSC/CLOCK POWER and the external
clock is applied to CLOCK IN (CLOCK OUT not con-
nected). The external clock must be capable of driv-
ing a 20 picofarad load to within 0.5 volts of Vcc
and within 0.5 volts of ground with rise and fall
times of less than 10 nanoseconds. Standard TTL
levels are not satisfactory. For a normal 1MHz data
rate, the clock frequency must be 12 MHz. -

FALSE RT ENABLE

Terminals that continuously monitor their own
transmissions are subject to “END-AROUND"
operation due to a false RT ENABLE. The terminal
can erroneously interpret its own status word as a
new command word. if no measures are taken to
prevent or re-set RT ENABLE, it will remain high for
20us or until the DECODER recognizes a new valid
sync (whichever time is shorter).

RT ENABLE may be inhibited by interrupting
the RECEIVE CYCLE during a status word transmis-
sion. Inverted SEND DATA applied to DEC RST will
prevent reception of the status word.

3

If continuous monitoring is required, RT
ENABLE may be reset immediately after it goes
high by a 1us (minimum) low at DEC RST. The
status word will then be available at the second-
rank receive register. ’
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CTl cannot assums responsibility for use of any circuitry described; no circuit patent licenses are implied; and CTi reserves the right, at any time without notice, to change said clrcultry.
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MARCONI ELECTRONIC DEVICES, INC , M
PREFIX DEVICE SUFFIX
MA_. 5101 CBC - XXX
Add S for Radiation Hard CMOS/SOS -—-—J
Package —
Screening & Inspection
Temperature Range

Special Requirements/Enhancements

PACKAGE TEMPERATURE RANGE
A. Pin Grid Array A. Special

C. Ceramic DIL B. 0 to 70°C '
E. Epic C. =55 to +125°C
F. Flat Pack D. -25 to +70°C
G. Cerdip E. =25 to +85°C
L. Leadless Chip Carrier F. =40 to +85°C
M. Module G. -55 to +85°C
N. Naked Die H. =40 to +125°C
P. Plastic DIL J. -10 to +80°C
Q. Quad Plastic J-Lead ‘K. 0 to +200°C

R, Qual Cerpack J-Lead

S. SO Plastic _

X. Special SCREENING & INSPECTION

B. Mil Std-883C Class B
G. Commercial Hermetic

L. Commercial Plastic -

"S. Mil Std-883C Class S
'T. ESAS000

X. Special
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