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Foreword

This handbook brings together for the first time in one document, data on the MIL-STD-1553
and associated bus standard components, manufactured by the former MEDL Hybrid and IC
groups, along with those from the former MCTC (CTI) organisation.

For over 12 years the organisation has been a world leader in data bus products, pioneering
one of the first LSI Silicon implementations of the protocol function, and introducing the first
Transceivers to the market as standard products.

In addition the databook contains information on a unique range of MIL-STD-1397 (STANAG
4153) Products, including fibre optic implementations.

Our current range contains products to fulfil a whole range of different applications. If your
needs are not met by our products, let us know!

Please Note:

1. Certain earlier products which are still available are not listed for space reasons.
2. Radiation Hard SOS MIL-STD-1553 products from GPS are listed in sister publication
SOS Radiation Hard Handbook (SO0000FDB Issue 1).

Please consult your nearest Service Centre or representative for information on either of the
above.
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Product List - Complete Terminals

CT2525 R.T/B.C. MIL-STD-1553B Dual Transceiver 90 Pin Plug-In* +5V, 15V 1-3
24"x16"
CT2526 R.T/B.C. MIL-STD-1553B Dual Transceiver 90 Pin Plug-in* +5V, +12V 1-3
24"x 16"
CT2527 R.T/B.C. MIL-STD-1553B Dual Transceiver 90 Pin Plug-In* +5V 1-3
24"x 16"
CT2528 R.T/B.C. MIL-STD-1553B 90 Pin Plug-In* +5V 1-3
CT2529 R.T/B.C. MIL-STD-1553B 100 Pin +5V 1-3
Smal! outline package. Quad Flat Pack
1.54" x 1.32"
CT2553 R.T./B.C. MIL-STD-1553B 78 Pin +5V, -15V 1-35
Pin compatible to BUS61553. Quad Plug-In
2.1"x 1.87"
CT2554 R.T./B.C. MIL-STD-1553B 78 Pin +5V, -12V 1-35
Pin compatible to BUS61554. Quad Plug-In
2.1"x 1.87"
CT2555 R.T./B.C. MIL-STD-1553B 78 Pin +5V 1-35
Pin compatible to BUS61555. Quad Plug-In
2.1"x1.87"
MCT83102/3/5 | R.T.U. with sub system interface and dual 90 Pin Plug-In* +5V, 16Vt 1-47
port double buffered RAM. 24"x1.6" +12V+
MCT83910 R.T.U. with interface, 4K RAM, +5V/+15V 90 Pin Plug-In* +5V, £15Vt 1-47
transceiver. Similar to MCT83100 Series 24"x1.6"
but for use in STANAG 3910 applications,
along with HS data link chip.
MCT83911 As MCT83910 but with +5V/+12V supply 90 Pin Plug-In* +5V, 12Vt 1-47
option. 24"x 1.6"
MCT83912 As MCT83911 but with single +5V supply 90 Pin Plug-In* +5V 1-47
option. 24" x1.6"

* Available in Flat Pack for Surface Mounting.
1 Options deleting +15V(+12V) rail requirement to be introduced shortly.
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Product List - Transceivers

0.65" x 0.65"

CT1487M MIL-STD-1553A/B Single Transceiver. 24 Pin Plug-In* +5V, £15V 2-3
1.4"x0.81"

CT1487MI As CT1487M but with inverted receiver data 24 Pin Plug-In* +5V, 15V 2-3
outputs. 1.4"x0.81"

CT1487MP MIL-STD-1553A/B Single Transceiver. 24 Pin Plug-In +5V, 15V 2-3
1.28"x0.78"

CT1487D MIL-STD-1553A/B Dual Transceiver. 36 Pin Plug-In* +5V, £15V 2-3
1.91"x0.79"

CT1487DI As CT1487D but with inverted receiver data 36 Pin Plug-in* +5V, £15V 2-3
outputs. 1.91"x 0.79"

CT1589M +12V version of CT1487M. 24 Pin Plug-In* +5V, £12V 2-3
1.4"x0.81"

CT1589MiI As CT1589M but with inverted receiver data 24 Pin Plug-In* +5V, 12V 2-3
outputs. 1.4"x0.81"

CT1589MP +12V version of CT1487MP. 24 Pin Plug-In +5V, £12V 2-3
1.28" x 0.78"

CT1589D +12V version of CT1487D. 36 Pin Plug-In* +5V, £12V 2-3
1.91" x 0.79"

CT1589DI As CT1589D but with inverted receiver data 36 Pin Plug-In* +5V, 12V 2-3
outputs. 1.91"x 0.79"

CT2520 MIL-STD-1553A/B Dual Transceiver 36 Pin Plug-In* +5V 2-11
1.91"x 0.79"

CT2521 MIL-STD-1553A/B Dual Transceiver 36 Pin Plug-In* +5V 2-11
1.91"x 0.79"

CT2522 MIL-STD-1553A/B Single Transceiver 24 Pin Plug-In” +5V 2-11
1.4"x0.81"

CT2523 MIL-STD-1553A/B Single Transceiver 44 Pin Quad Plug-In +5V 2-11

* Available in Flat Pack for Surface Mounting.
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Product List - Transceivers (continued)

CT3231M MIL-STD-1553A/B Single Transceiver 24 Pin Plug-In* +5V, £15V 2-19
1.27" x 1.27" +12v

CT3232M MIL-STD-1563A/B and MAC Air Single 24 Pin Plug-In* +5V,£15V 2-25

Transceiver 1.27" x1.27" t12v

MMT30000 Compact MIL-STD-1553A/B Tx/Rx 18 Pin Plug-In +5V, £15V -
0.98" x 0.78"

CT1816 HO09 Bus Transceiver 24 Pin Plug-In +5V, -
1.25" x 1.25" +12V - +15V

* Available in Flat Pack for Surface Mounting.

Product List - Transceiver/Protocol

CT2512 R.T. MIL-STD-1553B Dual Transceiver. 78 Pin Plug-In* +5V, £+15V 3-3
Pin configurable to BUS65112/142. 2.1"x 1.87"

CT2513 R.T. MIL-STD-1553B Dual Transceiver. 78 Pin Plug-In* +5V, 12V 3-3
Pin configurable to BUS64113. 2.1"x1.87"

CT1775 MIL-STD-1553A/B Transceiver/Encoder. 76 Pin Plug-In +5V, -
S/P, P/S Connection. 1.86" x 1.60" +12V - +15V,
Pin configurable to BUS65101 & 65102 -12V --158V

* Available in Flat Pack for Surface Mounting.
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Product List - Protocol

CT1602 MIL-STD-1553B B.C./R.T./P.M. 90 Pin Plug-In* +5V 4-3
24"x 1.6"
CTi6i0 MIL-STD-1553B B.C./R.T./P.M. 90 Pin Plug-In* +5V 4-3
24"x 16"
CT1612 MIL-STD-1553B B.C./R.T./P.M. 90 Pin Plug-In* +5V 4-29
24" x 16"
CT1990 MIL-STD-1553B B.C./R.T./P.M. 90 Pin Plug-In* +5V 4-55
24"x 1.6"
121 Pin Grid Array
1.32" x 1.32"
CT1991 MIL-STD-1553B B.C/R.T./P.M. 90 Pin Plug-In* +5V -
With comprehensive self-test. 24"x1.6"
121 Pin Grid Array
1.32" x 1.32"
CT2565 MIL-STD-1553B B.C/R.T./P.M. 78 Pin Plug-In* +5V 4-57
21"x1.87"
MA805 MIL-STD-1553B R.T./P.M. 40 Pin Plug-In +5V 4-87
2.1"x0.63"
40 Pin LCC
0.5"x0.5"
MRTUS53050 MIL-STD-1553B R.T. for full protocol handling Plug-In +5V See
at message level. 2.65"x 1.6" CT1602/10
MRTUS53050S | Single Channel version of MRTU53050. Plug-In +5V See
2.65"x 1.6" CT1602/10
MRTU53053 B.C./R.T./P.M. with Status bit control and Plug-In +5V See
Command illegalisation. 2.65"x 1.6" CT1612
MRTU53055 MIL-STD-1553B B.C/R.T./P.M. Plug-In +5V See
2.65"x 1.6" CT1602/10
MRTUS3055S | Single Channel version of MRTU53055. Plug-in +5V See
2.65"x 1.6" CT1602/10
MRTU53042 MIL-STD-1553B B.C./R.T./P.M. with extended Plug-In +5V -
timeout option. Eg. For extra long buy lengths. 3.2"x1.6"

* Available in Flat-Pack for Surface Mounting.
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Product List - Sub-System Interfaces

CT2566 MIL-STD-1553B to Microprocessor Interface 78 Pin Plug-In* +5V 5-3
Pin compatible to BUS66300. 2.1"x 1.87"
Pin Grid Array
1.32" x 1.32"
CT1800 MIL-STD-1563B to Microprocessor Interface. 90 Pin Plug-In* +5V -
24"x1.6"
CT1801 As CT1800 except does not contain 2k x 16 90 Pin Plug-In* +5V -
message RAM internally. 24"x 16"
CT1611 MIL-STD-1553B to Microprocessor Interface. 90 Pin Plug-In* +5V -
24"x1.6"

* Available in Flat-Pack for Surface Mounting.

Product List - Encoder/Decoders

MA15530 MIL-STD-1553A/B and MAC Air B.C./R.T. 24 Pin Plug-In +5V 6-3
Manchester Encoder/Decoder. 1.21" x 0.63"
Pin compatible with HD15530.
CT1555-3 MIL-STD-1553A/B and MAC Air B.C./R.T. 56 Pin Plug-In* +5V 6-19
2.16"x 1.16"
CT1820 MIL-STD-1553A/B and MAC Air B.C./R.T. 56 Pin Plug-In* +5V 6-19
2.16"x 1.16"
CT1820-2 As CT1820 except has internal buffers on the 56 Pin Plug-In* +5V 6-19
data lines. 2.16"x 1.16"

* Available in Flat-Pack for Surface Mounting.

Product List - Cards

CT2600 MIL-STD-1553/1773 to PC Card.

7-3

CT2605 MIL-STD-1553 to MIL-STD-1773 Fibre Optic
Gateway Card.

+5V, +12V

7-21
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Product List - Mil-Std-1397

CT1698 MIL-STD-1397 Type ‘E' Tx/Rx. 34 Pin Plug-In* +5V 8-3
With internal transformer. 1.81"x 1.41"
CT1750 1/10MHz MIL-STD-1397 J' or 8 Pin +5V 8-11
MIL-STD-1773 Transmitter - Fibre Optic.
CT1760 10MHz MIL-STD-1397 ‘J' Receiver - Fibre 12 Pin 15V 8-15
Optic.
CT1815 10MHz MIL-STD-1397 Type ‘D’ Low Level 34 Pin Plug-In* +5V 8-19
Serial Interface. 1.81"x 1.41"
CT2500 MIL-STD-1397 Type ‘E' Protocol. 84 Pin Ceramic 8-27
Pin Grid Array
1.12"x 1.12"
CT2500-1 As CT2500. 84 Pin LLCCC 8-27
117" x 1.17"
CT2505 10MHz MIL-STD-1397 Type ‘E’ Low Level 30 Pin Flat-Pack +5V -
Serial Interface. 1.56" x 1.36"

* Available in Flat-Pack for Surface Mounting.

CT1763

1MHz MIL-STD-1773 Receiver - Fibre Optic.

12 Pin

+5V

9-3
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CT2525-29 Series

SINGLE PACKAGE SOLUTION, DUAL TRANSCEIVER,
PROTOCOL, SUBSYSTEM

The CT2525 Series provides a complete one package
interface between the MIL-STD-1553 bus and all microprocessor
systems. The hybrid provides all data buffers and control
registers to function as a Bus Controller or Remote Terminal.

FEATURES

Incorporates Transceivers, Protocol, and System
Interface components into a single Hybrid package

Control of the hybrid by the subsystem is through simple /0port B Functions as a Remote Terminal or Bus Controller
commands. Internal hybrid logic removes all critical timing . X §
imposed on a typical subsystem, thereby simplifying the M Interfaces to uP as a simple peripheral unit
implementation of this interface. B Available with several options for transceivers: 15V,
+12V, and +5V
W Provides 2k by 16 of Double Buffered RAM storage for
transmit and receive subaddresses
B Pin programmable for 8-bit or 16-bit microprocessors
INTERRUPTS/
CONTROL
SIGNALS
uP 4 >
INTERFACE s
BUS 0 g
1553 S
DUAL Y
TX/RX PROTOCOL s
T
E
M

|

BUS 1

RAM @

8/16
CT2528/29 BIT

10
CT2525/26/27

Figure 1: CT252X Block Diagram
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CT2525-29 Series
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CT2525-29 Series

(Te)

ABSOLUTE MAXIMUM RATINGS DEVICE LIMITS
Power Supply Voltage (Vcc) CT2525 -0.3Vto +18V
CT2526 -0.3Vto +18V
CT2527 -0.3Vto +7V
CT2528 N/A
CT2529 N/A
Power Supply Voltage (Vee) CT2525 -0.3Vto +18V
CT2526 -0.3Vio +18V
CT2527 N/A
CT2528 N/A
CT2529 N/A
Power Supply Voltage ALL -0.3Vto +7V
(Veel and VDD)
Receiver Differential Input +20V (40V p-p)
(DATA CH A/B / DATA- CH A/B) CT2528 Subject to Ext
CT2529 Transceiver Used
Receiver Input Voltage +15V
(DATA CH A/B or DATA- CH A/B) CT2528 Subject to Ext
CT2529 Transceiver Used
Transmission Duty Cycle at Tc=125°C 100%
CT2528 Subject to Ext
CT2529 Transceiver Used
Operating Case Temperature Range ALL -55 to +125°C

Table 1: CT2525/26/27/28/29 Characterisics
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PARAMETER/CONDITION SYMBOL MIN TYP | MAX | UNITS
CT2525 Power Supply Voltages | Vcc 14.25 15| 1475 |V
Vee 1425 15| -15.7 |V
Veel 45 5 55|V
CT2526 Power Supply Voltages | Vec 114 12 126 | V
Vee -11.4 -12 -126 | V
Veel 45 5 55|V
CT2527 Power Supply Voltages | Vcc 45 5 55|V
Total supply current 'standby’ CT2525/26
mode or transmitting at less lec 30 50 | mA
than 1% duty cycle (e.g. 20us of | lee Note 1 50 70 | mA
transmission every 2ms or lecL Note 1 64 90 | mA
longer interval)
CT2527
lec 110 140 | mA
Total supply current transmitting | CT2525
at 1MHz into a 35 ohm load at lcc@25% Note 2 70 100 [ mA
point Ain Figure 1. lec@100% Note2 | 200 260 | mA
CT2526
lcc@25% Note 2 85 120 | mA
lcc@100% Note 2 | 240 315 | mA
CT2527
lcc@25% Note 2 | 225 270 | mA
lcc@100% Note 2 | 535 610 | mA

Note 1: lee and lccL limits do not change with mode of operation or duty cycle.

Transceiver section only.

Note 2: Decreases linearly to applicable "standby" values at zero duty cycle.

Table 2: CT2525/26/27 Transceiver Characteristics Power Supply Data

(Transceiver Section)

CT2525-29 Series
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CT2525-29 Series

PARAMETER/CONDITION SYMBOL MIN TYP | MAX | UNITS
Differential input impedance DC | Zin 9K ohms
to 1MHz
Differential voltage range Vdir +20V Vpeak
Input common mode voltage Vicr +10V Vpeak
range
Common mode rejection ratio CMRR 40 dB
(from point A, Figure 4)
Threshold characteristics (sine Vthi 0.8 11| Vp-p
wave at 1MHz)
NOTE: Threshold voltages refer
to point A, Figure 4.
Filter Characteristics Vth2 15 8| Vpp

Vth3 5 Vp-p

Table 3: CT2525/26/27 Transceiver Characteristics
Electrical Characteristics (Receiver Section All Devices)
PARAMETER/CONDITION SYMBOL | MIN | TYP | MAX UNITS
Differential output level at point B, CT2525/26
Figure 4 (145 ohm load) Vo 26 28 35 | Vp-p
CT2527
Vo 25 27 35 | Vp-p

Rise and Fall times (10% to 90% of | Tr 100 160 300 | ns
p-p output)
Output offset at point A in Figure 4 | Vos +20 +75 [ mV peak
(35 ohm load) 2.5us after mid-bit
crossing of parity bit of last word of
a 660us message
Differential output noise Vnoi 10 | mV p-p
Differential output impedance Zoi 8K ohms
(inhibited) at 1MHz

Table 4: CT2525/26/27 Transceiver Characteristics
Electrical Characteristics (Transmitter Section All Devices except as noted)




CT2525-29 Series

Symbol Parameter Min Typ Max Units Conditions
Voo Logic Supply 45 5.0 55 vDC
Vi Input "1" 2.0 vDC
Vi Input "0" 0.8 vDC
I Input | -450 -900 uA Note 1A
Iy Input | -600 uA Note 1B
I Input | -50 -800 uA Note 1C
" Input | -500 uA Note 1D
I Input | -25 -400 uA Note 2A
Iy Input | -250 uA Note 2B
Vou Output "1" 2.4 vDC Note 3A
VoL Output "0" 0.4 vDC Note 3B
Voo Static | 40 mA Note 4A
Voo Dynamic | 170 mA Note 4B
Conditions: Operating Temperature Range (T.) -55° to +125°C
Notes: 1. V,, =55V

A. For RTADO/1/2/3/4 and RTADPAR with V, = 0.4V
B. For RTADO/1/2/3/4 and RTADPAR with V,,, = 2.4V
C. FOR BCSTEN WITH V, = 0.4V
D. FOR BCSTEN WITH V,, = 2.4V

. All remaining inputs and I/O

Vop = 5.5V
AV, =04V
B.V,, =24V

. A. Vgp =45V and |y, = 3mA

B. Vo, =5.5Vand |, =3mA

. Vpp = 5.5V

A. Clock Input = 6MHz (40-60% Duty Cycle / TTL Levels)
All remaining Inputs = V,
All Outputs = Open Circuit

B. During a 32 word FIFC to RAM o

Table 5: CT2525/26/27/28/29 Logic Characteristics
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CT2525-29 Series

CT2525/26/27

DATA CH A/B

DATACHA/B

55
g TAPS AT N1:N3 FOR 1 | FOR
CT=0V FOR CT2525/28 }CT Cr | sTus courLING B A DIRECT
CT=+5V FOR CT2527 (SEE TABLE) ¢ | COUPLING
N1 :N2] o
(SEE TABLE)
TURNS RATIO CT2525 CT2526 CT2527
N1:N2 1.4:1 11 1:2.5
N1:N3 2:1 1:0.707 1:1.79
Technitrol Pt. No. | T-1553-2 T1563-1 T1553-45

Figure 4: Transformer Configurations




CT2525-29 Series

1553 DATABUS  DIRECT-COUPLED CONFIGURATION s 5
(SHORT-STUB) *+
RTZ0
2%
.
Jal's_zi 87y 1 “ut
DATA g @ 3 o 7 5415245 o
2w $8 D15 11 8s A8} g————» D15
BUSA @ = 14|78 1287  A7{g———- D14 (MSE)
77 13
gy D13 B6 A6 D13
4 DATA [
M ﬁ . 25 p12|78 14les  As D12
NETE 2 o1t |22 15164 A4l D11
Y4 74 16
1 4 1 49 D10 B3 Al D10
b1 4 DATA 73 17
365 - Do B2 A2t——— DO
0.750(20) 72 18
23¢6 BUS B D8 Bl Allg———p D8
A~B_EN
R4,2% 3 B3 51| =y
DATA {7
Torstizo e
TRANSFORMER-COUPLED
CONFIGURATION (LONG-STUB) U2
AT 54L5245
LA 7 1
20, 2% 7 B8 A8 —» D7
D6 Zg 121p; a7 D6
D5 1gs  Ae » D5
D4 |88 141ps s » D4
CT2527 D3 zz 5ips A4 » D3
D2 161p3 A3 > D2
D1 65 17 B2 A2 | » DY
Do {84 1Bigy A1 DO (LSB)
D5|% I Py DS (Device Select)
7oL I D (Read from RT/BC)
WRISD. WR (Write to RT/BC)
62
pol A3 (MSB)
Az-sd-of A2
M A
Aol A0 (LSB)
us
54L.5244
|62 17 3 —
T = 2A4 2Y4 » GOOD BLOCK (RT)VALID (BC)
T2 151243 2va a~ VALID TRANS (RT)NVAID (BC)
DONE [ Bon2 2v2ig + DONE
» SELFTEST Lionr 2vits SELFTEST
<5 OUTPUT GND Lias avars These are the recommended
TRANSCEIVER A - ANALOG GND £1a3 Y3 interrupts, but use of them is
DIGITAL GND A1a2 1y2 T optional. The user can select any
b 21a1 1vi+— combination of interrupts depending
50 on the needs of the RT/BC. In
s OUTPUT GND 1G 2G addition to the 4 interrupts above, the
TRANSCEIVER B e ANALOG GND i 19 user can select from among 8 others
DIGITAL GND o to suit the RT/BC needs.
- AD10OUT los]
AD10IN |85
2l oaic [:4 M 1678 3?——;%0 45V
341GND L3N 58 RESETIN Wastor Resel
80 SRS &S cLock 6MHz Clock
[ i s N i
i HHEH
5 bit RT Address and

Parity bit. These knes
can be hardwired for
an RT address or they
can be set by jumpers,
DIP switches, or
TTL/CMOS latches.

Figure 5: Typical Interface Connections



CT2525-29 Series

SINGLE HYBRID
PROTOCOL SUBSYSTEM INTERFACE

Key Features

B Functional Superset of CT1800

B Downward compatible with existing designs base of
CT1800

B Incorporates Transceivers, Protocol and Interface
Hybrids into a single package

B Functions as a Remote Terminal or Bus Controller

General

The CT25XX Series provides a complete interface between
the MIL-STD-1553 bus and any micro-processor system.
Functioning as a superset of the CT1800 interface, the hybrid
provides all data buffers and control registers necessary to
implement RT and BC functions. Internal arbitration and data
transfer control circuitry eliminates subsystem response
requirements. All data written into or read from this interface are
double buffered on a message basis. Only valid and complete
receive messages are transferred into the receive RAM.

The CT25XX Series supports all 15 mode codes and all
types of data transfers allowed by MIL-STD-1553B. All circuitry
(excluding transceiver drivers) are CMOS, which results in very
low power requirements.

Interfacing to the subsystem is simplified through the use of
tri-stated input/output buffers onto the subsystem bus. Control
signals basically consist of four address lines, a device select
input, read strobe, write strobe, and several interrupts, the use
of which are optional. The Hybrid is accessed as a memory
mapped /O port of a microprocessor system. Valid transmission
and reception of data are indicated to the subsystem through
the use of interrupts. This frees up the system processor from
actively monitoring the port until a valid message is received.

OPERATION

The CT25XX Series (Single Package Solution) resides
between amicroprocessor interface and a MIL-STD-1553 data
bus. The addition of two transformers andfault isolation resistors
are the only external components required to complete the
interface. Information on the bus is received or transmitted
through the transceiver (converted from Manchester Il to
complimentary TTL signals and visa versa) to the protocol
section. The type transceiver employed determines the actual
part number. The CT2525 Series incorporates a +5VDC and
+15VDCtransceiver, whilethe CT2526 is a+5VDC and+12VDC
type. The CT2527 is a single +5VDC only transceiver, and the
CT2528 contains notransceiver allowing external single or dual
transceiver use.

The protocol sectioninternally interfaces tothe transceivers.
Control of the transceivers is provided by the protocol section.
This is determined by which bus the command word was
received on in the remote terminal mode; or in the bus controller
mode, which bus was selected for transmission by the state of
abitinthe operation register. The protocol section is very similar
to our CT1600 series of protocol devices, with the exception that
it is a single chip implementation with an extensive self-test
function. An autonomous self-test can be performed either off-
line oron-line throughthe transceivers This self-test is controlled
by the operation register and will be discussed thoroughly in the
self-test section. The other test function is that in addition to the
protocol criteria that is tested during every transmission; i.,e.,
proper sync character, 16 data bits, Manchester Il coded,
contiguous words, and odd parity, a bit per bit comparison of the
contents of the parallel data will insure a higher degree of
functionality of this section of the hybrid.

Data received by the protocol section will be placed in the
receive FIFO buffer. Transmitted data will be taken from the
transmit FIFO buffer. Other than the remote terminal address
and parity, the discretes to control the resetting of the terminal
flag and subsystem error bits, and a few discrete interrupts and
error signals, control over the protocol section resides in the
operation register of the subsystem interface section.

The subsystem interface section has primary control of the
data that resides in the 2k of RAM. The RAM is segregated into
two 1 k blocks of data, one contains 30 blocks of transmit data
messages and the other one contains 30 blocks of receive data
messages. This is not absolute since the subsystem has control
of the A10 bit. Data entries to or from the RAM are arbitrated by
the control logic residing in this function, and is buffered via
FIFO’s on the input from the protocol section and on the output
to the subsystem’s data bus. This guarantees that only current
and valid data blocks will reside in RAM. This is true for remote
terminal and bus controller applications.

Seven dedicated registers are provided to ease the
interfacing with the subsystem. These will be discussed in the
Register Operation section of this document. The register of
primary concern to a subsystem designer is the operation
register. This provides the means to accomplish data transfers
to/from the RAM, as well as control of remote terminal or bus
control modes of operation. All registers are accessed via
simple /O commands, utilizing AO through A3, Device Select,
and Read or Write strobes.

Receive Commands

When avalid receive command is received, it is first loaded
into the Command Word Register. The data words associated
with this command are received, validated, and loaded one by
one into the RCV FIFO buffer. Once the entire message is
received, and only if the complete block of data is valid, will the
command word be transferred to the RCV Command Register.
Thisblock of datais then burst (by the internal controller) into the
corresponding internal RAM location, which is memory mapped
by the subaddress contained in the RCV Command Register.
Once this operation is complete, a discrete interrupt pulse
called INT #1 is sent the subsystem.



If this interrupt is used, the subsystem would read the
command word from the RCV Command Register. The data
could then be transferred to the OUTPUT FIFO buffer, and read
by the subsystem. Each receive subaddress section of the
internal RAM will contain only the most recent, valid, and
complete block of data to that subaddress. This is true for
Remote Terminal and Bus Controller operations.

Transmit Commands

If a valid transmit command is received, the command word
is first loaded into the Command Word Register. The block of
data corresponding to the subaddress of the transmit command
is then transferred from the internal RAM to the XMIT FIFO
buffer. Upon completion of this transfer, INT #2 is sent to the
subsystem.

Thetransmitsection of the internal RAMis generally initialized
at power up and periodically updated as required.

Appropriate subsystem response to INT #2 for an RT
implementation would be to read the command word from the
Command Word Register. The data to this subaddress could
now be refreshed in preparation for the next time it was
requested to be transmitted across the 1553 bus.

Mode Codes

All 15 mode codes are serviced by the protocol section, and
most do not require subsystem intervention. Discrete interrupt
signals are available for each of the Synchronize (with and
without data), Vector Word, Reset, and Dynamic Bus Control
Acceptance mode codes. Mode command words are loaded
into the Command Word Register. Separate registers are
provided for the synchronize data word and the vector data
words.

Bus Control Operation

Upon initialization of power to the CT25XX Series, all
registers are reset. The operationregister is reset to FF80H; this
setting defaults to the remote terminal mode of operation with
the Busy Bit set. To enter into the Bus Control Mode of
operation, bit 8 of the operation register must be asserted low.
While in this mode, the upper byte (8 bits) of the operation
register controls Bus Control functionality. This includes TEST/
NORMAL operation, RT to RT commands, BUS selection and
RETRY initialization of a faulty transaction.

Atypical Bus Control transaction would operate as follows:
All areas of internal RAM that will be used for transmission are
initialized by the subsystem with the desired data. Toaccomplish
this, the subsystem will first WRITE to the INPUT buffer the
number of words to be transferred. This information is now
transferred tothe internal RAM under control ofthe OPERATION
register by specifying the subaddress bits 0-4, setting the T/R
bit (bit 5) and I/O bit (bit 6) high. This will be executed by issuing
an EXECUTE operation /0 command. When the transfer has
been completed, the DONE interrupt will pulse low, and valid
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data will now reside in this RAM location. Next, the subsystem
will write the command word to COMMAND WORD #1 register.
If it were an RT-to-RT transfer, the transmitting RT command
word would be written into COMMAND WORD #2 register. The
nextregister to be intitialized would be the OPERATION register,
which controls which bus to transmit on and if retry will be an
option. This information willbe enacted upon when the subsystem
issues a TRIGGER /O command. The return status word from
the remote terminal or status words for RT-to-RT transfers will
reside in their appropriate registers upon the issuance of INT
#1. If the RETRY option had been selected and a valid transfer
had not occurred, the RETRY interrupt would have occurred
instead of INT #1. Three retrys are the maximum number
allowed. The retrys can be accomplished on the primary or
secondary bus determined by proramming bits in the operation
register.

A retry will be initiated if the retry bits are set in the
OPERATION register. The criteria for attempting a retry is the
the lack of a returned status word or returned mode data, orthat
768usec has transpired since the start of the data transfer. A
retry will not be executed if bits are set in the return status
word(s); this is up to the subsystem to interpret the statuswword
contents and to reinitiate the transfer if desired.

Discrete Interrupts

Twelve discrete interrupt output signals are available for the
subsystem interface. Any or all of these may be used depending
on subsystem requirements. Excluding the signal BUFF EF, all
interrupts are low going pulse signals. Interrupt and status
signals RESET, DBCREQ, and NBGT are 500ns wide nominally,
and VECTOR is typically 1.5us wide. All remaining interrupts
are nominally 160ns.

The output buffer empty flag (BUFF EF), which is a level, is
also made available for subsystem use. When low, it indicates
the output bufferis empty. See Table 6 for additional information.

REGISTER SUMMARY

Remote Terminal Command Word Register: This Register
is utilized in the RT mode and is read only. It contains all valid
received command words, i.e. transmit, receive, and mode
command.

Receive Command Word Register: After the reception of
avalid receive message, and the GOOD BLOCK interrupt has
been issued, the Receive Command word will be transferred
from the Remote Terminal Command Word Register to this
register. The purpose of double buffering receive command
words is to maximize the time a subsystem has to read this
command since GOOD BLOCK comes at the end of the data
transfer, and the next command word could overwrite the
contents of the Remote Terminal Command Word Register.
This is a READ ONLY register in RT mode.
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Command Word #1 Register: This register contains the
first command word to be transmitted during an RT to RT
transfer, or the command word for a BC to RT, or RT to BC
transfer. This register is a read or write register.

Vector Word/Command Word #2/ Associated Mode Data
Register: This register is used to accomplish multiple functions
in Bus Controller and Remote Terminal Modes. In BC Mode it
will contain the second command word for (RT to RT) transfers,
or Associated Mode Data that is required by certain mode
codes; i.e., Sync (with data). When operated in the RT Mode,
this register contains the Vector Word required by mode code
Transmit Vector Word Command.

STATUS Word #1 Register: The utilization of this register
inthe BC mode is read only. It contains the returned status word
for BC to RT, RT to BC mode, or the first returned status in RT
to RT mode. At reset or the initiation of a bus transfer, the
contents of this register will be set to all high, FFFFH.

Synchronize/Status Word #2/ Return Mode Data
Register: In Bus Controller mode this register will either contain
the second returned status word for RT to RT transfers or the
returned mode data; i.e., BIT word or Vector word, Last Status
word, or Last Command word. In BC mode this register is
initialized to all highs, FFFFH . Unlike the other status word
register, this does function in the RT mode, but is still read only
in either mode. In RT mode it will contain the SYNC data word
received in association with the Synchronize with Data Mode
Code.

Operation Register: This register contains information
provided by the subsystemto control the interface. This register
sets up the mode of operation for the interface (BC or RT),
selects the available options (BUS Select and Auto Retry), and
contains information for reading or writing data to the Internal
RAM. (See note below.) This register also provides software
control of the DBCACC, SERVREQ, and SSERR bits of the
status word. Following power-up master reset, bit 7 of this
register will be set high. This bit corresponds to the busy bit of
the Remote Terminal Status Word. The subsystem reads and
writes tothis register under /O commands. The transferfunctions
defined by this register are executed by either of the two I/O
EXECUTE Commands.

Note: The Internal RAM is divided into transmit or receive
sections. In general, data is written to the transmit section and
read from the receive section. However, either section may be
read from or written to via the T/R bit in this register.

SELF TEST

The inclusion of simple wraparound selftest circuitry in the
protocol section insures that a high percentage of coverage is
attainable. Testing requires simple subsystem intervention. A
word is first placed in the VECTOR WORD Register. Test bit 9
in the OPERATION Register is asserted low and the I/O TEST
TRIGGER address is written. The LT LOCAL (Bit 10 of the
Operation Register) determines if this will be an ON/OFF line
test. OFF line tests are performed by the inclusion of digital
multiplexers in front of the encoder, bypassing the transceiver,
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providing a path to the decoder. The ON line tests are
accomplished when not connected to a bus network, such as a
maintenance test station, since this test utilizes the transceiver
to provide the loop back path instead of the internal multiplexers.
In this mode test words would appear on the bus. First, the
primary bus will be tested with the data that resides in the
VECTOR WORD Register. It is encoded then looped back,
decoded and presented to the subsystem as a normal data
transfer would be accomplished. This word will be stored in the
RT Command Word Register. The secondary bus is sequentially
tested after the primary bus is completed, utilizing the word
residing in the VECTOR WORD Register. Upon successful
completion of the test, the PASS interrupt will be asserted low.

In addition to this test of the protocol section, the subsystem
data handling capability is also testable via the OPERATION
Register. This is accomplished by writing a message to the
INPUT FIFO Buffer; this data can be placed in any location
determined by the SAO through SA4 Bits, or in either the
transmitor receive section (T/R Bit). This same data can nowbe
transferred from this RAM location to the OUTPUT FIFO Buffer
and compared with the data originally writtento the INPUT FIFO
Buffer. Providing this type of testing provides a high degree of
functional verification .

This test implementation not only verifies MIL-STD-1553
protocol compliance (proper sync character, 16 data bits,
Manchester 11 coding, odd parity, and contiguous word
checking), but also the inclusion of a bit by bit comparison of
transmitted data has been added. The added circuitry is used
to insure that the internal functional blocks, encoder, decoder,
and internal control circuitry are functioning properly. The
internal data path can be verified as fault free by comparing the
returned data word with the supplied data. The most effective
data pattern to accomplish this is HEX AAS55, since each bit is
toggled (8 bit internal highway) on a high/low byte basis. Total
time to complete the test is 89 microseconds. TEST ENABLE
(bit 9) must remain low this entire time to ensure proper
operation of the self test.

USE OF A10 AND A10IN

The standard configuration of the CT25XX Series divides
the INTERNAL RAM into separate RECEIVE and TRANSMIT
sections. For this configuration A10 is connected to A10IN.
When A10 is high, it addresses the TRANSMIT section; when
low, the RECEIVE sections. A10IN is the address input to the
INTERNAL RAM.

The interface may be configured with one common section
for both RECEIVE and TRANSMIT data. To configure this, A10
is not connected, and A10IN is fixed at either a logic high or low.
This bit can also be controlled by the subsystem to provide
double buffering of the contents of common RAM section for
receive and transmit data. If A10 and A10IN are not directly
connected together but gated together, then no more than 100
nsec of propogation delay should be introduced.
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NON-REGISTER OPERATIONAL COMMANDS

There are six operational commands that are not register
read or write operations. These commands are summarized in
Table 8. The two execute operations are dependent on the
contents of the OPERATION register. The address codes for all
the operational commands are summarized in the 8 bit and 16

bit /O OPERATIONAL tables.

Name

Use

INT #1

GOOD BLOCK (RT)

VALID (BC)

Indicates reception of a valid block of data. The RECEIVE
COMMAND WORD is loaded in RCV CMD WD Register. This
interrupt is issued after the new block of data is moved into the Internal RAM.

Indicates that the Bus Controller has initiated and observed a valid message
transfer on the 1553 data bus.

INT #2

VALID TRANS (RT)

NVALID (BC)

Indicates reception of a valid TRANSMIT COMMAND WORD.

The TRANSMIT COMMAND WORD is loaded in CMD WD Register.
Note: This interrupt does not necessarily indicate that the
transmitted data was received by the bus controller.

Indicates that the Bus Controller has initiated a message transfer on the data bus,
but the message traffic has been deemed invalid.

SYNC NO DATA

Indicates recption of a valid mode command SYNCHRONIZE WITHOUT DATA.

SYNC W/DATA

Indicates reception of a valid mode command SYNCHRONIZE WITH
DATA. The synchronize data word is loaded into the SYNC/STAT WD
#2/RMD REGISTER. This interrupt will not be issued if a word count high or
low error occurs.

DONE

This interrupt is issued in response to an I/0 command from the
subsystem. In response to an 1/0 load OUTPUT buffer command, it
indicates that the complete 32 word message block (SUBADDRESS)
has been loaded into the OUTPUT FIFO buffer. In response to an 1/0
load internal RAM from INPUT FIFO buffer command, it indicates the
full message (1 to 32 WORDS) has been loaded.

TIMING

a. In response to an I/0 load OUTPUT buffer: 16.5 to 33 usec.”

b. In response to an I/0 load RAM from INPUT buffer: 16.5 to
33 usec for 32 WORDS*, for SHORTER LOAD OPERATIONS
SUBTRACT 0.5 usec per (16 bit) word, i.e., 17 usec to 0.5 usec
for single word.

*NOTE:

In the unusual case where a superceding transmit command on the
redundant bus occurs at the returned status time for a valid 32
word receive, simultaneously with an 1/0 transfer request, the
DONE interrupt may be delayed for an additional 16.5 usec.

Table 6: Discrete Interrupts Summary
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Name

Use

BUFFEF

This flag may be used to speed up read data operation in response to
an 1/0 load OUTPUT FIFO buffer command. The BUFF EF flag will go
high when the first word is loaded into the OUTPUT FIFO buffer. The
word may be read at that time. Please see Figure 6.

MODERESET

Indicates reception of a valid RESET mode command.

VECTOR

Indicates that a transmit VECTOR mode command has been received.
VECTOR DATA is transmitted from VW/CMD WD #2/AMD Register.

DBCREQ

Indicates acceptance of DYNAMIC BUS CONTROL COMMAND
REQUEST.

Note: RTU will not accept valid DBC mode command unless DBCACC bit
is set low in the OPERATION Register.

RETRY

Indicates that an error has occurred in the data transfer and that

a retry will be performed if the retry option is selected. If all retries
that were selected fail, INVALID TRANSFER INTERRUPT would be
asserted on the final failure.

SELF TEST

Indicates that the INITIATE SELF TEST mode command is being serviced.

PASS

Active low pulse output signal which indicates that a sub-system initiated self-test (on-
or off-line) operation has been sucessfully completed. This interrupt will be issued
approximately 90us after the self-test operation has been triggered.

Table 6: Discrete Interrupts Summary (continued)

Bit Name

Function

0-4 SA BITS

SUBADDRESS BITS
Define SUBADDRESS MESSAGE BLOCK in INTERNAL RAM.

BIT SUBADDRESS BIT
SAO (LSB)

SAl

SA2

SA3

SA4 (MSB)

AWOWN—=O

These bits correspond directly to 1553B definition in the
command word. Although SUBADDRESSES 00000, and
11111, are illegal in 1553B, message blocks specified

by them are both READABLE and WRITABLE by the
SUBSYSTEM. They are not accessible from the 1553B BUS.

5 TRBIT

TRANSMIT/RECEIVE BIT points INPUT/OUTPUT
OPERATIONS to either the TRANSMIT SECTION or
RECEIVE SECTION of the INTERNAL RAM.

Table 7: Operation Register
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Bit

Name

Function

1O BIT

INPUT/OUTPUT BIT DEFINES DIRECTION OF DATA TRANSFER

1. SET HIGH: INPUT OPERATION
An EXECUTE operation will transfer the Data currently loaded
in the input FIFO buffer to the specified message block
(SUBADDRESS) in the internal RAM.
iF EXECUTE WIiTH RPT OPTION COMMAND is used, previously
loaded data (i.e. data for which a load operation was previously
executed) will be loaded to a new message block.

Between 1 and 32 data words must be loaded in the input FIFO
buffer when using an EXECUTE command with this bit set.

2. SET LOW: OUTPUT OPERATION
EXECUTE operation will transfer a complete block of data (32 words)

to the output FIFO buffer from the specified subaddress of internal RAM.

BUSY BIT

RTU BUSY
HIGH- BUSY
LOW - NOT BUSY
MASTER RESET SETS BIT HIGH

RT/BC

Remote Terminal/Bus Controller Bit. This line, when set
HIGH, causes the hybrid to function as a Remote Terminal.
When set LOW, it will function as a Bus Controller. Master
reset sets this bit HIGH

Transaction/Test

Transaction/Test Mode Bit. When this bit is set high, normal
transactions will be handled, eg., BC to RT, RT to BC, RT to
RT. If this bit is set low and a trigger transaction is

issued, the self-test will be performed for the MIL-STD-
1558 protocol chip.

10

LT Local

Loop Test Local Bit (Used in conjunction with BIT 9). This
signal selects the self test path. When set LOW, the

internal digital path is selected. When set HIGH, the external
path, including transceivers, is selected.

11

Bus Select

Bus Select (Bus Controller Only). When set high, Bus
1 is selected. When set LOW, the opposite bus, Bus 0 is
selected.

Normal/RT-RT

Normal/Remote Terminal-Remote Terminal Bit. When set
HIGH, BC to RT and RT to BC transfers are performed.
When set LOW RT to RT transfers are performed.

Two command words are required and two returned status
words will be expected.

13

SERV REQY
Auto-Retry (LSB)

Service Request/Auto-Retry (LSB) Bit.

RTMODE: A LOW in this bit will cause the service request
bit in the status word to be set.

BC MODE: This is the LSB of the Auto-Retry options. See
table on page 15, Bit 14

Table 7: Operation Register (continued)
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Bit Name

Function

14 SERR

Subsystem Error/Auto-Retry (MSB) Bit.

Auto-Retry (MSB) RTMODE: A LOW in this bit will cause a Subsystem Error

Bit in the status word to be set.
BC MODE: This is the MSB of the Auto-Retry options.

AUTO-RETRY OPERATIONS

Options selected: If transaction initiated on bus:
Bit 14 Bit 13 Primary Secondary

0 0 No Retry No Retry

0 1 S P

1 0 P/S P/P

1 1 P/S/S P/P/P

15 DBCACC/
Auto-Retry
Other Bus

Dynamic Bus Control Accept/Auto-Retry Bus Bit.

RT MODE: This bit should be LOW if the subsystem is able
to accept control of the bus, if offered.

BC MODE: This bit should be HIGH if an invalid transfer
is to be retried according to the selected auto-
retry option listed above.

Table 7: Operation Register (continued)

Operation

Function

RESET

RESET INPUT/OUTPUT BUFFERS
This command clears both the input and output FIFO buffers. The BUFF EF flag will
go low indicating the output buffer is empty.

READ OUTPUT
DATA BUFFER

READ OUTPUT FIFO

READS the data moved from the INTERNAL RAM in response to an UNLOAD execute
operation. The order of the data words corresponds to the same order that they

would be received on the 1553B bus. That is the first data word read is the first

data word following the COMMAND word. In the 8 bit mode the HIGH BYTE is read
FIRST.

WRITE INPUT
DATA BUFFER

WRITE INPUT FIFO

WRITES the data that will be moved into the INTERNAL RAM in response to a LOAD
execute operation. The order of the data words corresponds to the same order

that they would be transmitted on the 1553B bus. That is the first data word

written is the first data word transmitted following the status word. In 8 bit

mode the HIGH BYTE is written FIRST.

EXECUTE OP.

EXECUTES OPERATION SPECIFIED IN OPERATION REGISTER

1. VO BIT HIGH
Data currently in INPUT FIFO BUFFER is loaded into the INTERNAL RAM block
specified by the T/R BIT and SUBADDRESS FIELD of the OPERATION REGISTER.
The INPUT BUFFER must have at least one data word. The DONE interrupt is
pulsed when the operation is completed.

2. /O BITLOW
An entire biock of data (32 words) specified by the T/R and the SUBADDRESS
field of the OPERATION REGISTER is unloaded from the INTERNAL RAM into the
OUTPUT FIFO BUFFER. The BUFF EF Flag goes high when the first data word is
moved into the OUTPUT BUFFER. The DONE interrupt is pulsed when the
complete message has been moved.

Table 8: Non-Register Operational Commands
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EXECUTE OP. EXECUTES OPERATION SPECIFIED IN OPERATION REGISTER WITH
WITH RPT OPTION REPEAT OPTION
1. VO BITHIGH

Data previously written into the INPUT BUFFER is loaded into a new INTERNAL

RAM block specified by the T/R and SUBADDRESS field of the OPERATION

REGISTER. This operation allows a block of data loaded in the INPUT BUFFER to

be repeatedly copied into multiple subaddresses of the INTERNAL RAM without

the subsystem having to reload the data. The DONE interrupt is pulsedwwhen

the operation is completed. The intent of the operation is to minimize the time

required to initiaiize the INTERNAL RAM.

2. /O BITLOW

Operation identical to EXECUTE OP. WITHOUT RPT opion.
TRIGGER TRANSACTION TRANSACTION/TEST TRIGGER
TRIGGER TEST This signal executes the desired Bus Controller Function or test of the

protocol section determined by the Operation Register.

Table 8: Non-Register Operational Commands (continued)

Operation RD WT DS AD3 AD2 AD1 ADoO
BC AND RT MODE
No Operation-/O Bus Tri-stated X X 1 X X X X
Read Operation Reg. High Byte *P 1 0 0 0 0 1
Read Operation Reg. Low Byte P 1 0 0 0 0 0
Write Cperation Reg. High Byte 1 P 0 0 0 0 1
Write Operation Reg. Low Byte 1 P 0 0 0 0 0
Read Output FIFO (High Byte First) P 1 0 1 1 1 0
Write Input FIFO (High Byte First) 1 P o] 1 1 1 0
Execute Operation (Load/Unload RAM) 1 P 0 1 0 0 0
Execute Operation with Repeat 1 P 0 1 0 1 0
Reset Input FIFO 1 P 0 1 0 1 1
Reset Output FIFO 1 P 0 1 1 0 1
Reset Input and Output FIFOS 1 P 0 1 1 0 0
Trigger Test 1 P 0 1 0 0 1
RT MODE ONLY
Read RT Command Word Reg. High Byte P 1 0 0 1 0 1
Read RT Command Word Reg. LowByte P 1 0 0 1 0 0
Read Receive Command Reg. High Byte P 1 0 0 0 1 1
Read Receive Command Reg. LowByte P 1 0 0 0 1 0
Read SYNC Data Reg. High Byte P 1 0 0 1 1 1
Read SYNC Data Reg. Low Byte P 1 0 0 1 1 0
Write Vector Word Reg. High Byte 1 P 0 0 1 1 1
Write Vector Word Reg. Low Byte 1 P 0 0 1 1 0

*P = Active Low Strobe

Note: When operating in 8-bit mode it is recommended that FIFO access be confined to even numbers of Read or Write

operations only. Failure to conform to this can result in incorrect data being transffered to internal RAM.

Table 9: CT2525/26/27 8-Bit Mode I/O Operations
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BC MODE ONLY

Read Status Word #1 Reg. High Byte

Read Status Word #1 Reg. Low Byte

Read Status Word #2/BRMD Reg. High Byte
Read Status Word #2/RMD Reg. Low Byte
Write Command Word #1 Reg. High Byte
Write Command Word #1 Reg. Low Byte
Write Command Word #2/AMD Reg. High Byte
Write Command Word #2/AMD Reg. Low Byte
Trigger Transaction
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Table 9: CT2525/26/27 8-Bit Mode I/O Operations (continued)

Operation

AD3

AD2

AD1

ADO

RT AND BC MODE

No Operation - /0 Bus Tri-Stated
Read Operation Register

Write Operation Register

Execute Operation (Load/Unload Ram)
Execute Operation with Repeat
Read Output FIFO

Write Input FIFO

Reset Input FIFO

Reset Output FIFO

Reset Input and Output FIFO
Trigger Test

RT MODE ONLY

Read RT Command Word Register
Read Receive Command Register
Read SYNC Data Register

Write Vector Word Register

BC MODE ONLY

Read Status Word #1 Register

Read Status Word #2/RMD Register
Write Command Word #1 Register
Write Command Word #2/AMD Register
Trigger Transaction
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Table 10: CT2525/26/27 16-Bit Mode I/0O Operations
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Flat Pack Plug In Signal Name Description

16 16 Voo Digital Supply Voltage

85 87 b Digital Supply Voltage

2 2 GND Digital Grounds

34 34 CASE Case Connection

78 80 GND Digital Grounds

38 38 Vel (A) Transceiver A +5VDC Supply Voltage

44 44 VEE (A) Transceiver A -15VDC Supply Voitage

43 43 Vce (A) Transceiver A +15VDC Supply Voltage

39 39 GND (A) Transceiver A Analog Ground

41 4 GND (A) Transceiver A Digital Ground

51 53 Veel (B) Transceiver B +5VDC Supply Voltage

45 47 VEE (B) Transceiver B -15VDC Supply Voltage

46 48 Vcee (B) Transceiver B +15VDC Supply Voltage

50 52 GND (B) Transceiver B Analog Ground

48 50 GND (B) Transceiver B Digital Ground

79 81 AD, Address Inputs

80 82 AD, AD, -LSB

81 83 AD, AD, - MSB

82 84 AD, These four signals provide the address codes
that control the operation of the interface.

83 85 A10IN A10IN is the address input to the internal RAM.

84 86 A10 OUT A10 OUT buffered TX/RX bit when tied to
A10IN segregates the 2k by 16 RAM into two
1k by 16 blocks of memory: one for Receive,
the other for Transmit Data.

23 23 BCSTEN Broadcast Enable. When low, the recognition of
Broadcast Command is prevented on the
specified bus.

25 25 BIT DECODE Built-In Test Decode. When held low, prevents
resetting TXTO Bit, HSFAIL Bit, and LTFAIL Bit
in the Bit Word (as well as TF and SSF Bits in
the Status Word) upon receipt of a Transmit Bit
Word Mode Command.

57 59 BUFF EF Buffer Empty Flag - goes low when the output

FIFO Buffer is empty. Will transition to the high
state when the first word appears in the Buffer.

Table 11: Pin Numbers - CT2525
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Flat Pack Plug In Signal Name Description

1 1 CLOCK 6 MHz Master Clock.

42 42 DATA CHA DATA CHANNEL A. (BUS 0). This is the
combined signals, RX Data In and TX Data Out,
that connect to the IN phase primary terminal of
the Bus Transformer.

40 40 DATA CHA DATA CHANNEL A. (BUS 0) This is the combined
signals RX Data In and TX Data Out, that connect
to the OUT of phase primary terminal of the Bus
Transformer.

47 49 DATA CHB Same as DATA CHA, except for Channel B.
(BUS 1).

49 51 DATA CHB Same as DATA CHA, except for Channel B.
(BUS 1).

62 64 DB, 1/0 DATA BUS. Data Bus for all SUBSYSTEM

63 65 DB, READ and WRITE OPERATIONS.

64 66 DB,

65 67 DB, 16 BIT MODE 8 BIT MODE

66 68 DB,

67 69 DB, DB, =LSB DB,/DB, = LSB

68 70 DB, DB, = MSB DB,/DB,, = MSB

69 71 DB,

70 72 DB, When used in 8 BIT MODE the data bus must be

71 73 DB, connected as follows:

72 74 DB,,

73 75 DB,, DB, TO DB, DB, TODB,,

74 76 DB, DB, TO DB DB, TODB,,

75 77 DB,, DB, TODB,, DB, TO DB,,

76 78 DB,, DB, TODB,, DB, TODB,,

77 79 DB,

54 56 DBCREQ Dynamic Bus Control Request. If OPERATION
Register bit i5 is set LOW, this line will pulse
LOW in response to a Valid Dynamic Bus Control
Mode Command, indicating ACCEPTANCE of Bus
Control Function.

88 90 DS Device Select. This signal must be low before

the interface can be selected for an I/O Read or
Write function. The I/O Data Bus will remain
tri-stated, no operations will be executed when
this signal is high.
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CT2525-29 Series

Flat Pack

Plug In

Signal Name

Description

58

24

60

61

33

55

28

53

26

56

86

59

31

-
~!

60

24

62

63

33

57

28

55

26

58

88

61

31

—_
~!

DONE

ENABLE

INT #l

MODEREST -

M16/8

NBGT

NEXT STATUS

PASS

HIADFAH

Interrupt (See Interrupt Table for description.)

Enable. When held low, enables Bit Decode,
Next Status, and Status Update program lines.

Good Block (RT) / VALID (BC) Interrupt (See
Interrupt Table for description).

VALID Transaction (RT) / INVALID (BC) Interrupt
(See Interrupt Table for description).

Loop Test Fail. This line goes low if any error
in the terminal’'s own transmitted waveform is
detected or if any parity error in the hardwired
RT address is detected.

To set the Message Error bit in the Status
Word, this signal must go low within 650 nsec
of INCMD going low and remain valid for the
DURATION of INCMD.

Mode Reset. This line pulses low for 500 ns on
completion of the servicing of a valid Reset
Remote Terminal Mode Command.

Programs Interface for 8 Bit or 16 Bit Data
Buses.

16/8 = LOW (0) 8 BIT MODE

16/8 = HIGH (1) 16 BIT MODE

New Bus Grant. Pulses low whenever a new
command is accepted.

Next Status. When held low, causes TF or SSF
to appear in very next Status Word after fault
occurrence (except for Transmit Status or
Transmit Last Command).

Pass. Interrupt indicates that the protocol self-
test has completed with no faults.

Read Strobe. Must GO LOW together with DS to
perform a READ OPERATION.
Note: WT STROBE MUST BE HIGH.

Retry Interrupt (See Interrupt Table for description)

System MASTER Reset. When low resets all
registers and INPUT/OUTPUT FIFO buffers.
Minimum Low Time for reset 0.5 usec.

RT Address Parity. This must be hardwired by
the user to give odd parity.

Table 11: Pin Numbers - CT2525 (continued)
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Flat Pack Plug In Signal Name Description

22 22 RTAD, RT Address Lines. These should be hardwired

21 21 RTAD, by the user. RTAD, is the most significant bit.

20 20 RTAD,

19 19 RTAD,

18 18 RTAD,

32 32 RTADER Remote Terminal Address Error. This line goes
low if an error is detected in the RT address
parity of the selected receiver. Any receiver
detecting an error in the RT address will turn itself off.

11 11 SA, Subaddress. These five lines are a label for the

13 13 SA, data being transferred. Valid when INCMD is

15 15 SA, low. SA, is the most significant bit.

14 14 SA,

12 12 SA,

52 54 SELFTEST Self Test Interrupt indicates that the Initiate
Self Test Mode Command is being served.

27 27 STATUSUPDATE Status Update. When held low, causes TF or
SSF to appear in Status Word response to
Transmit Status or Transmit Last Command
issued immediately after fault occurrence.

36 36 SYNCND Synchronize No Data Interrupt (See Interrupt
Table for description).

37 37 SYNCWD Synchronize with Data Interrupt (See Interrupt
Table for description).

29 29 TEST #l Test #1 Factory Test Point (Do not connect).

30 30 TEST #2 Test #2 Factory Test Point (Do not connect).

8 8 TXRX Transmit/Receive. The state of this line
informs the subsystem whether it is to
transmit or receive data. The signal is valid
while INCMD is low.

35 35 VECTOR Vector Interrupt (See Interrupt Table for Description).

4 4 WC, Word Count. These Five lines specify the

5 5 WC, requested number of Data Words to be received

7 7 WC, or transmitted. Valid when INCMD is low. WC,

9 9 WC, is the most significant bit.

10 10 wC,

87 89 WT Write Strobe. Must GO LOW together with
DS to perform a write operation. NOTE: RD must be high.

6 6 INCMD IN COMMAND. Goes low when the interface is
servicing a valid command. Can be utilized to
enable external firm-ware to illegalize
subaddresses and mode command not allowed by
some subsystem designs. NOTE: Refer to
MEREQ signal description for details.
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FP DIP SIGNAL CT2525 2526 2527 2528

g)] 1 6MHZCLOCK INPUT . . *

2 2 GND [LOGIC] . . .

18] 3 MEREQ- . i .

[4] 4 WCo , . .

5] 5 wct . . .

6] 6 INCMD- . . .

7 7 WGC2- . . .

gl 8 T/R- . . .

9] 9 wc3 . . .

[10] 10 WC4 ‘ . .

(1] 11 SA0 . . .

(2] 12 SA4 . . .

(3] 13 SA1 . . .

[14] 14 SA3 . . .

[15] 15 SA2 . . .

(6] 16 +5V [V, ] . . .

(7] 17 RTADPAR . . .

[18] 18 RTAD4 : . .

(9] 19 RTAD3 ¢ * .

[20] 20 RTAD2 . . *

[21] 21 RTAD1 . . .

[22] 22 RTADO . . .

[23] 23 BCSTEN . . .

[24] 24 ENABLE- . , .

[25] 25 BITDECODE- , . .

[26] 26 NEXTSTATUS- . . .

[27 27 STATUSUPDATE- . . .

(28] 28 MODE 16/8- . . .

(29] 29 TESTH . . .

(30] 30 TEST2 . . .

[31] 31 RESET- [MASTER] : . .

[32) 32 RTADER- . . .

[33] 33 LTFAIL- . . .

[34] 34 CASE . . GND [LOGIC]

(35] 35 VECTOR- * . .

[36] 36 SYNCND- . . *

[37] 37 SYNCWD- : . *

[38] 38 V, L [TX/RX/LOGIC] . . RXDATAO

[39] 39 GNDA . N/C N/C

[40] 40 DATA CHA- . . RXDATAO-
BUSO0{ [41] 4 GNDA . OUTPUT GND A N/C

[42] 42 DATA CHA . . TXINHIBITO

[43] 43 +15V V. (A) . ANALOG GND A N/C

[44] 44 A5V V_ (A) . DIGITAL GND A TXDATA

45 . . .

[XX] = FLAT PACK
XX = DIP PACKAGE

Table 12: CT2526-28 Series Pinout
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CT2525-29 Series

FP DIP SIGNAL CT2525 2526 2527 2528

[88] ) DS- * . *

[87) 89 WT- . . .

[86] 88 RD- . * *

85] 87 +5V[V,] * * .

[84] 86 A10[OUT] * . .

(83] 85 A10[IN] . . .

[82] 84 AD3 : v .

81] 83 AD2 . . .

{80} 82 AD1 . : .

[79] 81 ADO . . .

[78] 80 GND [LOGIC] . . .

77 79 DB15 . * .

[76] 78 DB14 : . .

[75] 77 DB13 * * .

[74] 76 DB12 * : .

[73] 75 DB11 * . .

[72] 74 DB10 . . *

(71] 73 DB . . .

[70] 72 DBS * * *

[69] 71 DB7 * * .

[68] 70 DB6 * . .

[67] 69 DBS * * :

[66] 68 DB4 . . .

[65] 67 DB3 . . .

[64] 66 DB2 . . .

[63] 65 DB1 . . .

[62] 64 DBO * * :

[61] 63 VALIDXMIT-/INVLDTXFR-  * . .

(60] 62 GOODBLK-VALIDTXFR- * . .

(59] 61 RETRY- * * *

[58] 60 DONE- . . .

[57] 59 BUFFEF- . i *

[56] 58 PASS- . . .

[55] 57 MODERESET- . * *

[54] 56 DBCREQ- . * .

(53] 55 NBGT- * . *

[52] 54 SELFTEST- * . .

[51] 53 VL (B) [TX/RX/LOGIC] * . RXDATA1-

[50] 52 GND (B) * N/C N/C

[49] 51 DATA CHB- . * TXINHIBITA
BUS 1{ [48] 50 GND (B) . OUTPUT GND (B) N/C

[47] 49 DATA CHB- * . RXDATA1

[46] 48 +15V (B) V,, (B) . ANALOG GND(B) N/C

[45) 47 -15V (B) V. (B) * DIGITAL GND (B) TXDATA-

46 N/C
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Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
1 N/C 26 ENABLE 51 N/C 76 DS
2 N/C 27  BITDECODE 52 DB2 77 N/IC
3 6MHz [IN] 28 N/C 53 DB3 78 N/C
4 GND [LOGIC] 29 NC 54 DB4 79 NI
5 MEREQ 30  NEXTSTATUS 55 DB5 80  GND [LOGIC]
6 WCo 31 STATUSUPDATE 56 DB6 81  RETRY
7 WwcC1 32  MODE 16/8 57 DB7 82  RXDATA[IN]
8 INCMD 33  TEST1[FACTORY 58  DBg BUS 1
9 WC2 T.P. DO NOT 59 DB9 83 N/C
10 TR CONNECT] 60 DB10 84  RXDATA[IN]
11 WC3 34  RESET [MASTER] 61 DB11 BUS 1
12 WC4 35  RTADER 62 DB12 85  PASS
13 SAo 36  LTFAIL 63 DB13 86  TXINHIBIT BUS 1
14  SA4 37  SYNCND 64 DBi14 87  +5V[LOGIC]
15 SAf1 38  SYNCWD 65 DB15 88  GND [LOGIC]
16 SA3 39 NC 66  GND [LOGIC] 89  TXDATA
17  SA2 40  SELFTEST 67  ADO 90 N/C
18  +5V[LOGIC] 41 NBGT 68  AD1 91 - TX DATA
19  RTADPAR 42  DBCREQ 69  AD2 92 - N/C
20 RTAD4 43  MODERESET 70  AD3 93  TXINHIBITBUS 0
21 RTAD3 44  BUFFEF 71 AD10IN 94 N/C
22 RTAD2 45  DONE 72 AD10OUT 95  VECTOR
23 RTAD1 46 GOODBLK/ 73 +5V [LOGIC] 96 RX DATAIN]
24  RTADO VALIDTXFR 74 RD BUS 0
25  BCSTEN 47  VALIDXMIT/ 75 WT 97 N/C
INVLDTXFR 98  RX DATA[IN]
48  DBO BUS 0
49 DBt 99  TEST2[FACTORY
50 N/C T.P. DO NOT
CONNECT]
100 N/C

Table 13: CT2529 Quad Flatpack Pinout
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Symbol Parameter Min Typ Max Units Notes
twew Write Pulse Width 50 nsec 1,2
trew Read Pulse Width 50 nsec 3

tas Address Set Up Time 5 nsec

tan Address Hold Time 5 nsec

tos Write Data Set Up Time 5 nsec

ton Write Data Hold Time 0 nsec 2

toa Read Data Access Time 50 nsec

tow Interrupt Pulse Width 140 160 180 nsec 4

trec Recovery Time 100 nsec

Conditions: (-65°C < T, < +125°C) V= +5.0V + 10%

Notes:

1-28

1. Write pulse width t,,,, is the time when both DS and WT are simultaneously low. Either DS or WT may go low or
return high first.
2. Write hold time: t =0 fort, >450nsec
ty, = 10nsec for 50nsec <t < 450nsec
3. Read pulse time t_,,, is the time where both DS and RD are simultaneously low. Either DS or RD may go low or
return high first.

4. Refer to "Discrete Interrupt” text for further information.

Table 14: CT2525/26/27/28 AC Electrical Characteristics




CT2525-29 Series

/O Write Timing

I tWPw — - tREC

V7 7\
\___—
ADO-AD3
t
1 As—_.{ - — l<—— AH
DBO-DBF <
4_‘ — |+ ton
—t
DS
/O Read Timing
— tWPW e tREC
DS
WT
/
ADO-AD3
t
tAs 4’1 ~ 7 "_ AH
DBO-DBF
™ F toa
Output Interrupts
GOOD BLOCK
SYNC W/DATA ‘ ‘
SYNC NO DATA - < lpw
VALID TRANS

Figure 6: CT2525/26/27/28 Subsystem Interface Timing
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Signal Name

Function

A0 - A3

INPUT ADDRESS
AO = LSB
A3 = MSB

These four signals provide the address codes that control the operation of
the interface.

DEVICE SELECT

Used in conjunction with the address signals. The
input/output interface data bus will remain tri-stated
and no operation will be executed when this signal

is high, regardless of the state of the address signals.
DS = LOW (0) INTERFACE SELECTED

DS = HIGH (1) INTERFACE NOT SELECTED

DB0-DB15

/0 DATA BUS
Data Bus for all SUBSYSTEM READ and WRITE OPERATIONS.

16 BIT MODE 8 BIT MODE
DBO = LSB DBo0/DB8 = LSB
DB15 = MSB DB7/DB15 = MSB

When used in 8 BIT MODE the data bus must be connected as follows:

16/8

DBO TO DB8 DB4 TO DB12
DB1 TO DB9 DB5 TO DB13

DB2 TO DB10 DB6 TO DB14

DB3 TO DB11 DB7 TO DB15
PROGRAMS INTERFACE FOR 8 BIT OR 16 BIT
DATA BUSES

16/8 = LOW (0) 8 BIT MODE

16/8 = HIGH (1) 16 BIT MODE

MASTER RESET

SYSTEM RESET
When low resets all registers and INPUT/OUTPUT
buffers. Minimum Low Time for reset = 0.5 usec.

WT

WRITE STROBE .
Must GO LOW together with DS to perform a WRITE OPERATION.
NOTE: RD MUST BE HIGH.

READ STROBE
Must GO LOW together with DS to perform a READ OPERATION.
NOTE: WT STROBE MUST BE HIGH.

INTERRUPTS

Refer to DISCRETE INTERRUPT TABLE.

1-30

Table 15: CT2525/26/27 Subsystem Interface Signals
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LOAD
OPERATION
REG.

i

RESET FIFO

LOAD FIFO
WITH DATA

EXECUTE
OPERATION

DONE
INTERRUPT ?

NO

SET: SUBADDRESS BITS @ ADDRESS =0,
T/RBIT = 1 (16 BIT MODE)
VOBIT =1

RESET INPUT FIFO @ ADDRESS =B,

LOAD INPUT FIFO @ ADDRESS =E,_
(MAX = 32 WORDS)

WRITE AN ARBITRARY WORD
TO ADDRESS =8,

Figure 7: CT252X Flowchart # 1 - Load Data into Transmit RAM
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LOAD
OPERATION

RESET
OUTPUT
FIFO

EXECUTE
OPERATION

DONE
INTERRUPT ?

DONE

SET: SUBADDRESS BITS @ ADDRESS =0,
TRBIT=0 (16 BIT MODE)
iiOBiT=0

RESET OUTPUT FIFO @ ADDRESS =D,

WRITE AN ARBITRARY WORD TO ADDRESS = 8,

* FIFO CAN BE READ OUT BEFORE THE DONE
INTERRUPT. FIFO READ CAN COMMENCE AS SOON
AS THE BUFF EF SIGNAL GOES HIGH. WORDS CAN
BE READ AT A MAXIMUM RATE OF 500ns/WORD
THEREAFTER.

READ OUTPUT FIFO @ ADDRESS = E,
(MAX = 32 WORDS)
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Figure 8: CT252X Flowchart # 2 - Unload Data from Receive RAM




PACKAGE OUTLINES

CT2525-29 Series
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Figure 9: Package Outline for CT2525/26/27
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Figure 10: Package Outline for CT2529




GEC PLESSEY

[SEMICONDUCTORS |

ADVANCE INFORMATION

31083-1.4 January 1992

CT2553 Series

MIL-STD-1553B INTERFACE UNIT

GENERAL DESCRIPTION

The CT2553 provides a complete dual redundant MIL-STD-
1553B Bus Control Terminal, Remote Terminal and Bus Monitor
mounted in a 78 pin quad in line package. This device provides
anintelligent interface between either a single or dual redundant
1553B data highway, and most common microprocessors or
microprocessor based systems.

The device is based on GPS’s CMOS single chip BC/RT/BM
device, only transformers and/or Isolation resistors are required
for connection to a data bus. The device also includes two 8K
x 8 bit RAMS, a pair of low power transceivers and a single chip

FEATURES

B Single package device providing comprehensive Bus
Control/Remote/Terminal/Bus Monitor MIL-STD-1553B
Interface

B Integral dual redundant 1553B Low Power transceiver
capable of meeting the requirements of both MIL-STD-
1553B and MIL-STD-1760

B Integral 8K x 16 bit pseudo dual port RAM

B Integral custom gate array providing full memory
confention resolution and control

subsystem interface gate array. B Provides comprehensive built in test features
The interface appears to the host processor as an 8K x 16 bit ™ Utilizes co-fired ceramic technology, offering lighter
(expandible to 64K x 16 bit) area of shared memory and a weight and better reliability
minimum of 3 (expandible to 7) register locations. Provision is M Low power dissipation
made within the design of the interface to ensure that data . L
integrity can be maintained at both word and message levels. M 78pin quad in line package
B Operates over the full military temperature range
In its Remote Terminal mode of operation the device implements . . ) .
allofthe RT options of MIL-STD-1553B; ie all message formats, W Pin for pin functional equivalent to DDC BUS61553
all status bits and all mode commands. As a Bus Control
Terminal the device can be
programmed to autonomously
perform up to 64 1553B
transactions interrupting the host
processor either on detection of kx5 bit RAM
an error condition or at the end of
a messaqge frame. As a Bus
Monitor the device monitors both » 4 r r *_ —
1553B data buses and stores all D(15:0)
received command, status and AU15:0)
data words in a circular stack ¢————> RAMWR
along with  appropriate 21l > RAMCSO
identification words. <«— DEVSEL
<— STRBD
» <«— RD/WR
8USO(+) 4= P ¢ a | sussysem |5 READY
. e | V7 VL intereace [ IOEN
BUSO() 4 RT/BUBM 0BV —> INT
& —> REGOE
PROTOCOL H |—> REGWR
—> TAGEN
DEVICE
BUSH(+) 4P L | L — -<&—— CK16M
SADET
f——————> TR
pi
RTAD(4:0)
< RTADP
- » PARERR

Figure 1: Block Diagram
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CT2553 Series

REGISTERS
REGSEL A2 A1 A0 DIR REGISTER BIT NAME DESCRIPTION
1 X X X - No Register Selected 0-7 SPARE Setto logic 1.
0 0 0 0 R/MW Interrupt Mask Register 3 SSF In RT mode set to logic 0 in order to set
0 0 0 1 R/W Configuration Register 1553B status word subsystem flag bit.
0 o 1 0 - No Register Selected 9 SR In RT mode set to logic 0 in order to set
0 o 1 1 W  Start/Reset Register 1553B status word service request bit.
0 1 0 0 R/W External Register 10 BUSY  In RT mode set to logic 0 in order to set
0 1 0 1 R/W External Register 1553B status word busy bit.
0 1 1 0 R/W External Register 11 DBAC In RT mode set to logic 0 in order to set
0 1 1 1 RW External Register 1553B status word dynamic bus control
accept bit.
Selection of internal/external registers is by asserting REGSEL 12  SOE In BC mode set to logic 1 in order to
low. The address inputs A2, A1 and AO are used to specify a cause device to terminate a frame of
particular register. The device contains 3 internal registers, and transactions on detectionoof an error.
also provides for 4 external registers to be implemented with the 13 B/A In RT and BC mode selects either buffer
addition of external hardware. A or buffer B as the current working area
. _ for the device.
Table 1: Register Address Definition 14 BM BM RT/BC Operation
15 RT/BC 0 0 BC
1 0 BM
BIT NAME DESCRIPTION o 1 RT
1 1 Invalid
0 EOM Logic 1 allows INT output to go active at . ) - . -
end of every transaction in both BC and This internal 16 bit read/write register is used to define the mode
R modes. of operation of the device and to support the double buffering of
1 SPARE Setto logic 1. information. In RT mode it is used to set selective 1553B status
2 ERROR Logic 1 allows INT output to go active at bits. In BC mode it is used to select the stop on error option.
end of every transaction in BC mode in . , . .
which any of the following errors occur: Table 3: Configuration Register
*Loop test fail
*Invalid message
*Response timeout BIT NAME DESCRIPTION
*Status bit(s) set
3 EOF Logic 1 allows INT output to go active at 0 RESET Setto logic 1 in order to reset device to
end of current message frame (Message power on state.
count = FFFF). 1 START Setto logic 1 in order to either initiate
4-15 SPARE  Setto logic 1. transmission of a frame of transactions in
BC mode or to allow reception of 1553B
This internal 16 bit read/write register is used to enable/mask words in BM mode.
interrupt conditions. If an interrupt condition occurs, and the 2-15 SPARE Set to logic 1.
relevant Interrupt Mask Register bit is set to a logic 1, then an

active low interrupt pulse will be produced at the INT (pin 72)
output at the end of the current transaction.

Table 2: Interrupt Mask Register
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This internal 16 bit write only register can be used either to reset
the device, or to initiate BC or BM operation.

Table 4: Start/Reset Register



MEMORY MANAGEMENT

The CT2553 memory area can be configured as two separate
areas, each with its own sequential stack and pointer. The
memory is a pseudo dual port shared memory areato which the
host CPU has access to it all times. Word level data integrity is
automatically implemented in suchamanner astobetransparent
tothe host CPU. Message level dataintegrity can be maintained
hv nnenrlnn that the device and host CPl) never access the

same area of shared memory at the same time - this can be
achieved by the host CPU monitorina and altering the state of
the Configuration Register B/A bit.

In RT and BC mode the memory is subdivided into Data Blocks
and Descriptor Stacks, the Descriptor Stacks are mapped using
apairof Stack Pointers at pre-defined memory locations - Stack
Pointer A at 0100 (hex) and Stack Pointer B at 0104 (hex).

REMOTE TERMINAL OPERATION
In its RT mode of operation, receipt of a valid 1553 command
wordwwill cause the CT2553 to:

Examine the state of the B/A bit in its Configuration
Register.

Read the appropriate Stack Pointer from the memory in
order to obtaln the latest Descriptor Stack address.

Write a Block Status Word and the received command
word into the appropriate Descriptor Stack locations.

Form a Look Up Table address using the received
command word and the B/A bit, then read the relevant
Data Block address value.

Read from/write to the Data Block, the data words
associated with the current transaction.

Transmit into the 1553 data bus its 1553B status word
followed by the required number of data words.

At the end of the transaction, pulse the INT output active
low if the relevant Interrupt Mask Register bit is set.

Finally update the Block Status Word and the Time Tag
location, then increment the Stack Pointer by 4 ready for
the reception of the next valid command word.

CT2553 Series

In RT mode the Data Blocks are mapped using a pair of Look
Up Tables at pre-defined memory locations 0140-017F (hex)
and 01C0-01FF (hex) for areas A and B respectively. In BC
mode the Data Blocks are mapped using pointers located within
the Descriptor Stacks. Associated with each Stack Pointer in
BC mode is a Messaae Count location at the fixed addresses
0101 thex) and 0105 (hex) - these messaae counts dafina the

TVIEAHEA] & VIV \HIEA] - HHTOT HITooadar vwulie veliiie e
number of transactions to be performed by the BC in a single
frame. InBM mode the device writes 1553B information into one
of two circular stacks dependinq on the level of the B/A bit, the
firstlocation of these stacks is defined by the two Stack Pointers
- 0100 (hex) and 0104 (hex).

BIT NAME DESCRIPTION

0-7 SPARE
8 LTFAIL

Set to logic 1.

Logic 1 indicates that the device has
faiied its loop test.

Logic 1 indicates that the device, when
operating in BGmode, has timed out an
RT status response.

Logic 1 indicates that the device has
1553B format error.

Logic 1 indicates that the device, when
operating in BC mode, has detected a bit
set in an RT status response.

Logic 1 indicates that the device has
detected any of the error conditions
identified by bits 8-11.

Logic 0 indicates latest transaction
received on 1553 channel 0, logic 1
indicates latest transaction received on
1553 channel 1.

Logic 1 indicates device has started a
message transfer.

Logic 1 indicates device has completed a
message transfer.

9 RESPTO

10 ERROR

11 STATUS

12 ERROR

13 BUSO

14 SOM

15 EOM

Table 5: Block Status Word

1-37



CT2553 Series

CONFIGURATION REGISTER

LD

1

DESCRIPTOR STACKS

LOOK UP TABLES
—

DATA BLOCKS

STACK POINTER B

TIME TAG WORD

RESERVED

FIXED ADDRESSES

COMMAND WORD

STACK POINTERA  0100(hex)
STACKPOINTERB  0104(hex)

LOOK UP TABLE A 0140-017F(hex)
LOOK UP TABLEB 01C0-01FF(hex)

LOOK UP TABLE ADDRESS

LLLLLLLI LTI
]

B/A
TR
SA(4:0)

[TT]

Figure 2: RT Mode Memory Operations

In its BC mode of operation, the action of the host CPU writing
alogic 1tothe Startbitin the Start/Reset Register win cause the
CT25583 to:

- Examine the state of the B/A bit in its Configuration
Register.

+ Read the appropriate Stack Pointer from the memory in
order to obtain the latest Descriptor Stack address.

« Write a Block Status Word into, and read the Message
Block address from, the appropriate Descriptor Stack
locations.

« Use the Message Block Address to read the relevant Data
Block - this will contain the BC Control Word the command
word(s) and the data word(s) associated with the current
transaction.

« Transmit the command word(s) and the data word(s), as
required, on the 1553 data bus.

« Receive and check any status and data words associated
with the current transaction then write them to the Data
Block.

« At the end of the transaction pulse the INT output active low
if the relevant Interrupt Mask Register bit is set.

« Finally update the Block Status Word, and increment the

Stack Pointer by 4 and the appropriate Message Counter
by 1.
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then the device
otherwise it perf
Stack.

- If the Message Counter contains a value of FFFF (hex)

waits for the next “Start” Instruction,
orms the next transaction in the Descnptor

BIT NAME DESCRIPTION

0 RT-RT  Logic 1 indicates current transaction is a
RT-RT transfer.

1 BCST Logic 1 indicates current transaction
involves a Broadcast Command

2 MODE Logic 1 indicates current transaction is a
mode transfer.

3 SPARE  Setto logic 1.

4 SPARE  Setto logic 1.

5 MASKBCR Logic 1 indicates that detection of the
Broadcast Command Received bit in the
RT Status Word associated with the
current transaction will not result in an
error being reported. If the BCR bit is not
set then a Format Error will be reported.

6 OLTEST Logic 1 indicates that the device is to
perform an internal off line self test.

7 BUSO Logic 0 indicates latest transaction
received on 1553 channel 0 logic 1
indicates latest transaction received on
1553 channel 1.

8-15 SPARE  Settologic 1.

Table 6: BC Control Word
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CONFIGURATION REGISTER
e ]
WA DESCRIPTOR STACKS DATA BLOCKS
bl STACK POINTER B 1 |
1 MESSAGE COUNT B
kel STACK POINTER A ] BLOCK SIAUS WORD
MESSAGE COUNT A TIME TAG WORD
RESERVED
MESSAGE 8LOCK ADD ]
FIXED ADDRESSES
STACK POINTERA  0100(hex)
MESSAGE COUNT A 0101(hex)
STACK POINTERB  0104(hex) _—
MESSAGE COUNT B 0105(hex)
Figure 3: BC Mode Memory Operations
BUS MONITOR OPERATION BIT NAME DESCRIPTION
In its BM mode of operation, the action of the host P Ta Y= -
CPU writing a logic 1 to the Start bit in the Start/Reset 0 MODE Ir': féﬁlg (;ndlcates amode command
Register will cause the CT2553 to: 1 GAP  Logic 0 indicates a greater than 2

+ Examine the state of the B/A bit in its Configuration
Register.

* Read the appropriate Stack Pointer from the memory in
order to obtain the first address of the Monitor Stack.

Upon reception of every 1553 word the device will:

 Write the word into the location addressed by its internal
Monitor Stack Pointer register (not available to the host
CPU).

« Increment its internal Monitor Stack Pointer register.

 Write a BM Identification word into the location addressed
by its internal Monitor Stack Pointer register.

« Increment its internal Monitor Stack Pointer register.

microsec gap between the previous and
current words.
2 CHA1BO Logic 1 indicates the word was recelved
on 1553 bus A.
Logic 0 indicates the word was received
on 1553 bus B.
Logic 0 indicates the word was received
had a data sync.
4 ERROR Logic 1 indicates a Manchester, Parity,
Sync or bit count error.
Logic 0 indicates that the command/
status address field is setto 11111.
6 THISRT Logic 0 indicates that the command/
status address field matches the RT
Address of the MCT81553.
7 SPARE Set to logic 1.
8-15 GAP TIME Indicates the time in 0.5 microsec
increments between the previous and
current words.

3 DATA

5 BCST

Table 7: Bus Monitor Identification Word
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PRELIMINARY SPECIFICATIONS (CT2553)

Parameter/Condition Symbol Min Typ Max Unit
Power supply voltage Vee 45 5.0 55 v
. -14.25 -15.0 -15.75 v
Power supply current @ standby lec - TBA 170 mA
lee - TBA 80 mA
@ 25% duty cycle lee - TBA 170 mA
lee - TBA 130 mA
@ 100% duty cycle lee - TBA TBA mA
lee - TBA TBA mA
Power dissipation @ standby P, - TBA TBA W
@ 25% duty cycle P, - TBA TBA w
@ 100% duty cycle P - TBA TBA \4
Operating temperature (case) T, -55 - +125 deg C
Storage temperature (case) T, -65 - +150 deg C
Table 8: Specifications
Parameter/Condition Symbol Min Typ Max Unit
Differential I/P impedance (DC to 1MHz) Zin 10K - - ohms
Differential I/P voltage Vidr - - +/-20 Vp-p
Input common mode rejection range Vicr - - +/-10 Vp-p
Common mode rejection ratio CMRR 40 - - dB
I/P threshold - sinewave @ 1MHz * Vth1 0.8 0.9 1.0 Vp-p
Filter characteristics @ 2MHz Vth2 - 24 - Vp-p
Filter characteristics @ 3MHz Vth3 9.0 - - Vp-p
* Measured at point A, Figure 4.

Table 9: Receiver Characteristics - as measured in direct coupled configuration
Parameter/Condition Symbol Min Typ Max Unlt
Differential O/P level t Vo 28 32 35 Vp-p
Differential O/P noise Vnoi - - 10 mVp-p
Differential O/P impedance @ 1MHz Zoi 3K - - ohms
O/P rise and fall times (10%-90%) * Tr 100 160 300 nsec
O/P offset level * Vos - +20 +90 mV

* Measured at point A, Figure 4.
1 Measured at point B, Figure 4.

Table 10: Transmitter Characteristics - as measured in direct coupled configuration
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CT2553/54/55
TXRXCH R/B . - 32 T
TAPS AT N1:N3 FOR FOR
a2l cr STUB COUPLING B £ viRECT
= ISEE TEBLE COUPLING
TX/RX CH R/B w (L
INL : N2I
(SEE TRBLE)

TURNS RATIO CT2553 CT2554 CT2555
N1:N2 1.4:1 1:0.83 1:2.5
N1:N3 2:1 1:0.6 1:1.79
TECHNITROL Q1553-2 Q1553-3 Q1553-45
PART NUMBER

Figure 4: Bus Interconnection Diagram

1-41



CT2553 Series

SIGNAL DESCRIPTIONS
MEMORY INTERFACE
PIN# NAME DIR DESCRIPTION
60 AO 1} Internal/external RAM/Register address bit 0 (LSB)
22 A1 /6] Internal/external RAM/Register address bit 1
61 A2 [l{e] Internal/external RAM/Register address bit 2
23 A3 l{e] Internal/external RAM address bit 3
62 A4 l{e] Internal/external RAM address bit 4
24 A5 I} Internal/external RAM address bit 5
63 A6 1o} Internal/external RAM address bit 6
25 A7 /0] Internal/external RAM address bit 7
64 A8 /o] Internal/external RAM address bit 8
26 A9 1o Internal/external RAM address bit 9
65 A10 1o Internal/external RAM address bit 10
27 A11 [/{e] Internal/external RAM address bit 11
66 A12 110 Internal/external RAM address bit 12
28 A13 /o] Internal/external RAM address bit 13
67 Al14 l{e] Internal/external RAM address bit 14
29 A15 110 Internal/external RAM address bit 15 (MSB)
1 Do /0 Internal/external RAM/Register data bit 0 (LSB)
41 D1 1o Internal/external RAM/Register data bit 1
2 D2 /{e] Internal/external RAM/Register data bit 2
42 D3 /e Internal/external RAM/Register data bit 3
3 D4 1o Internal/external RAM/Register data bit 4
43 D5 110 Internal/external RAM/Register data bit 5
4 D6 /o Internal/external RAM/Register data bit 6
44 D7 l(e} Internal/external RAM/Register data bit 7
15 D8 l{e} Internal/external RAM/Register data bit 8
45 D9 /(] Internal/external RAM/Register data bit9
6 D10 I{e] Internal/external RAM/Register data bit 10
46 D11 [1{e] Internal/external RAM/Register data bit 11
7 D12 /6] Internal/external RAM/Register data bit 12
47 D13 /{e] Internal/external RAM/Register data bit 13
8 D14 [/{e] Internal/external RAM/Register data bit 14
48 D15 P Internal/external RAM/Register data bit 15 (MSB)
30 RAMOE o/P Internal/external RAM active low output enable
68 RAMWR opP Internal/external RAM active low write enable
31 RAMCSO or Internal/external RAM active low chip select
69 RAMCSI /P Internal RAM active low chip select
33 REGSEL IP Logic 0 selects internal/external register transfer
Logic 1 selects internal/external RAM transfer
HOST CPU INTERFACE
PIN# NAME DIR DESCRIPTION
74 DEVSEL P Active low device select input from host CPU which must be low during
CT2553 memory/register accesses
34 STRBD P Active low data strobe input used in conjunction with DEVSEL, which must be
low in order to initiate CT2553 memory/register accesses
36 RD/WR P Input from the host CPU which defines the direction of data transfer in the
current cycle
75 READY o/P Active low indication that data has been received from, or is available to, the
host CPU
73 IOEN orrP Active low enable signal which may be used to enable the external buffers
which are required on the host CPU data and address buses in order to isolate
o the device
72 INT o/P Active low interrupt pulse signal to host CPU
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PIN# NAME DIR DESCRIPTION
35 REGOE o/p External register active low output
37 REGWR O/P External register active low write enable
76 TAGEN orP External time tag register active low output enable

COMMAND/STATUS WORD INTERFACE

PIN# NAME DIR DESCRIPTION

55 THISRT opP Active low pulse indicating that the latest Command/Status Word received by the
device contained an RT address which matches that set on pins 10, 9, 50,49 & 11

70 INCMD o/P Active low level which indicates that the device is performing a message sequence

13 SA/WCO (o714 Latest valid command subaddress/mode code bit 0 (LSB)

15 SA/WC1 orP Latest valid command subaddress/mode code bit 1

52 SA/WC2 o7/ Latest valid command subaddress/mode code bit 2

54 SA/WC3 o7/ Latest valid command subaddress/mode code bit 3

53 SAWC4 o/p Latest valid command subaddress/mode code bit 4 (MSB)

17 SADET o/P Active low level indication that pins 13,15, 52, 54, 53 contain a subaddress value

57 T/R oP Latest valid command transmit/receive bit

16 BCST o7/ Active low pulse indicating that the latest valid command contained the broadcast
address

12 ILLCMD /P Active low level input which can be used to illegalise 1553B commands when the

device is operating in RT mode

REMOTE TERMINAL ADDRESS CONNECTIONS

PIN# NAME DIR DESCRIPTION
10 RTADO upP Remote Terminal Address bit 0 (LSB)
9 RTAD1 P Remote Terminal Address bit 1
50 RTAD2 P Remote Terminal Address bit 2
49 RTAD3 I'P Remote Terminal Address bit 3
1 RTAD4 P Remote Terminal Address bit 4 (MSB)
51 RTADP P Remote Terminal Address parity
56 PARERR (o7/4 Active low level indicating Remote Terminal Address parity error
RESET AND CLOCK
PIN# NAME DIR DESCRIPTION
YAl RESET P Active low power-on reset input
32 CK16M /P 16MHz clock input

1553B DATA BUS CONNECTIONS

PIN# NAME DIR DESCRIPTION
40 BUSO(+) /o] Positive threshoid exceeded on bus 0
78 BUSO(-) /0] Positive threshold exceeded on bus 0
20 BUS1(+) 1{e] Negative threshold exceeded on bus 1
59 BUS1(-) [l{e} Negative threshold exceeded on bus 1
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POWER SUPPLY CONNECTIONS

PIN# NAME DIR DESCRIPTION

14 +5V P +5V Power supply input

77 +5V(0) P +5V Power supply input - channel 0

58 +5V(1) P +5V Power supply input - channel 1

38 GND(0) P Power supply return input - channel 0

19 GND(1) P Power supply return input - channel 1

39 -15V(0) P -15V Power supply input - channel 0

18 -15V(1) P -15V Power supply input - channel 1

PIN OUT

1-DO 21 -GND
2-D2 22 - A1 41 -D1 60 - AO
3-D4 23- A3 42 -D3 61 - A2
4-D6 24 - A5 43-D5 62 - A4
5-D8 25 - A7 44 -D7 63 - A6
6-D10 26 - A9 45 - D9 64 - A8
7-D12 27 - A1 46 - D11 65 - A10
8-D14 28 - A13 47 - D13 66 - A12
9 - RTAD1 29 - A15 48 - D15 67 - A14
10 - RTADO 30 - RAMOE 49 - RTAD3 68 - RAMWR
11 - RTAD4 31 - RAMCSO 50 - RTAD2 69 - RAMCSI
12 - ILLCMD 32 - CK16M 51 - RTADP 70 - INCMD
13 - SAAMCO 33 - REGSEL 52 - SA/MC2 71 - RESET
14 - 45V 34 -STRBD 53 - SAMC4 72 -INT
15 - SA/MC1 35 - REGOE 54 - SA/MC3 73 - IOEN
16 - BCST 36 - RD/WR 55 - THISRT 74 - DEVSEL
17 - SADET 37 - REGWR 56 - PARERR 75 - READY
18- 15v (1) 38 - GND (0) 57-TR 76 - TAGEN
19 - GND (1) 39 - -15V (0) 58 -+5V (1) 77 - +5V (0)
20 - BUST (+) 40 - BUSO (+) 59 - BUS1 (-) 78 - BUSO (-)
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PACKAGE OUTLINE
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0400 [ 2.100 (53—
(25— jt———— 1.900 (48)}————>>]

0.050 —p»| jt————— 1,800 (46)——»]
(1.3)

0|0 00000000000000000
00000000 0000000000?9
1

1.870
(47.5)
PIN NO'S ARE
FOR REFERENCE
60 78
000000000000 00000O00O0
0000000000000000001)49 y
/_
A,I L—moo(zs) 0.056 (1.4) @
GLASS BEAD
(78 PLACES)

Note: Dimensions are in inches (millimetres)

0.250 (6.4) MAX ——>|  |t——

0.250 (6.3) — |-

1.500 0.075 (1.9)
(38) TYP

=]

[

]

0.018 (0.5) @ PIN

(78 REQD) 01128

ORDERING INFORMATION:

CT2553: -15V/+5V SUPPLY
CT2554: -12V/+5V SUPPLY
CT2555: +5V SUPPLY
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MCT83100 Series

MIL-STD-1553B STANAG 3838 REMOTE TERMINAL UNIT

LI4NAN4CHIN

inrainnal

{Supers s H10401FUG all Versions)

The MCT83100 series is a range of complete dual
redundant MIL-STD-1553B (STANAG 3838) Remote
Terminal Units with an easy to use processor interface.
Each device comprises two low power transceivers, a
monolithic Remote Terminal (RT) protocol device, a memory
control device, and a 4K x 16 bit double buffered dual port
RAM, all in a single co-fired ceramic package. Additionally
four MSI devices buffer the Initialise Word and make
available the 1553B Command Word.

The MCT83910 thru MCT83912 are identical to the
MCT83100 series except that the four MSI devices are
omitted. This makes available the internal highway (HDO-
15) allowing STANAG 3910 Action and Status Words to be
transferred. A number of control lines are also available to
provide a means of interfacing to the internal highway.

FEATURES

M Single package device providing comprehensive
remote terminal 1553B interface compatibility with
most processing systems/devices

B Integral Transceivers

B Integral 4K x 16 Bit Fully Double Buffered Dual Port
Static RAM Devices

B All MIL-STD-1553B Data Words are Memory
Mapped, so providing a minimum of Software and
Hardware overheads

B Separate Data Buffering for Broadcast Commands
(in accordance with MIL-STD-1553B Notice 2)

B Contains full memory contention resolution and
control

W Provides powerful built in test features initiated
either by Host Subsystems or via the 1553B Data
Highway

B Integral lllegal Command Monitoring

B Low Power Dissipation

B 90 Pin Quad In Line or Flat Pack Package 2.4x 1.6
Inches (61 x 41mm)

B Can be configured to operate in either 16 Bit or 8 Bit

Mode

B Operates over the full Military Temperature Range
(-65°C to +125°C)

Device Transceiver Voltages | RAM Options (k)

MCT83102 -15, +5 4
MCT83102-3 +15, +5

MCT83103 -12, +5 4
MCT83103-3 +12, +5

MCT83105 +5 4
MCT83910 -15, +6 4+3910 I/F
MCT83910-3 +15, +5

MCT83911 -12, 45 4+3910 I/F
MCT83911-3 +12, +5

MCT83912 +5 4+3910 I/F

Notes:

1. Package size: 2.4"x1.6" (61mmx41mm)

2. RAM Access Time: 100ns

3. Refer to Customer Services for availability of
MCT83102, 83103, 83910, 83911

Table 1: MCT83100 Series

GENERAL DESCRIPTION

Each of the MCT83100 series of devices provides an
intelligent, fully double buffered interface between either a
single or a dual redundant 1553B data bus and any 16-bit
or 8-bit based CPU. The interface appears to a host CPU
as a 4kx16-bit area of static RAM into which all 1553B
transfers are memory mapped. A host CPU has access to
the memory at all time. Only complete, valid messages will
be presented to, or transmitted from the CPU.

All of the 1553B RT options are implemented by the
MCT83100 series of devices. These along with a number
of software and hardware programmable interface options
provide a high degree of operational flexibility. A Message
Errorinput is provided in order that any number of broadcast-
T/R-subaddress-word count combinations may be declared
illegal. The devices also allow a host CPU to make use of
the 1553B reserved status bits and mode commands if
required in specialist applications.
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CMD
12 Word 12
II | Latch Cw11-0
(Note 1)
Init
12/ Word |«—1 HIWD 15-1
Buffer
(Note 1)
Processor
1553 RAM "
Internal
1670 f pat  Dat DataBus | bt Dat |e—Sf——> D150
Internat
2l add Add Add6w | ndd Add |e—g12f- A11-0
- WE
- OE
- [
» RAMBUSY
% /
akx16bitt 16 12 Akx16biit
/ 3 12
- HS
- RSP
NT
e = =
Control >
BUSO(+) ——{ > - "’,l > D(esvl'cc < SYNC
TX/RX (Gate M_EN‘I'IER
Array) |
BUSO() — <] status < BUSY
TXING 1553 RT Control SR
xINHo Interface - DBCA
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BUS1(+) > - ™
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Notes:
1. See appendix A for details of MCT83910/1/2 operation.
2. Refer to factory for 2k RAM Versions.
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1. FUNCTION

Figure 1 is a block diagram of the MCT83102 (4k x 16-
bit RAM version), the device can be seen to contain the
following functions:-

1. Two 1553B transceivers.
2. A 1553B RT protocol device.

3. A 4k x 16-bit area of dual port RAM accessed by the
host CPU referred to as the “Processor RAM”.

4. A 4k x 16-bit area of dual port RAM accessed by the
1553B protocol device referred to as the “1553 RAM”.

5. Agate array responsible for memory contention resolution
and control.

6. Two output latches which contain the latest Command
Word.

7. Two input buffers which buffer the devices Initialise
Word.

Mil-Std-1553B Command and Data words are received
by the transceivers and validated by the 1553 RT protocol
device. The 1553 protocol device accesses the left hand
side (LHS) of the “1553 RAM”. The host CPU has access
to the right hand side (RHS) of the “Processor RAM”. The
gate array performs data transfers between the RAMs.

After reception of a 1553 receive Command Word
followed contiguously by receive data, the 1553 protcol
device stores the data in the "1553 RAM". The data is
memory mapped using the 1553 Command Word
subaddress bits. Upon message validation the 1553 protocol
device transmits a Status Word then instructs the gate
array to transfer the data from the “1553 RAM” to the
“Processor RAM". This transfer may be prevented by the
host CPU writing the subaddress value of the data into
location 405 (hex) - the Receive Access Control word
(RACWd).

The 1553 protocol device will always store receive
datain the “1553 RAM" irrespective of the RACWd contents.
The gate array compares the RACWd value with the
subaddress in the command word after message validation.
If the RACWd value matches the subaddress then the
“1553 RAM” to “Processor RAM” data transfers will be
delayed until the RACWd contents are altered. If the
RACWd value does not match the subaddress then the
“1553 RAM" to “Processor RAM” data transfer takes place
immediately.

MCT83100 Series

In order to read a receive message, the host CPU
merely writes the appropriate subaddress value of the
data into the RACWd, then reads the data in ascending
order, before clearing the RACWd to zero.

Transmit data is stored in the “Processor RAM” by the
host CPU. Once the message is complete the host CPU
instructs the gate array to transfer the message to the
"15653 RAM". The transfer is initiated by the host CPU
writing the expected transmit Command Word into either
location 406 (hex) or location 407 (hex) - Transfer Control
Words 0 and 1 (TCWd). When the 1553 protocol device
decodes a transmit Command Word it transmits a Status
Word followed by the required number of Data Words -
which it reads from the "1553 RAM".

Upon completion of a "Processor RAM” to the “1553
RAM" data transfer the gate array clears the relevant
TCWd. The host CPU must not write to a TCWd that has
not been cleared. The "Processor RAM” to the “1553 RAM"
data transfer may be delayed by up to 640us if the 1553
protocol device is performing a transmit command using
the same subaddress value as contained in the TCWd.
Hence a second TCWd is provided.

In order to update a transmit message, the host CPU
writes the transmit data into the "Processor RAM". When
the message is complete the host CPU interrogates the
TCWds in order to ascertain which is clear, before writing
the expected transmit command word value into that TCWd.

It is intended that the host CPU views the 83100
interface merely as a block of RAM, hence all Command,
Control, Status and Data Words are memory mapped
within the 4k boundary. 4k RAM is provided in order that
Data Words associated with broadcast commands may be
stored independently of non-broadcast data. Figure 5 details
the MCT83102 memory architecture.

A 12-bit latched Command Word output and a message
error Status Word input are provided in order to allow
Command Words to be illegalised with the minimum of
external hardware. All 1553B defined illegal commands
are automatically illegalised without the addition of external
hardware. Four interrupt outputs and six 1553 Status Word
inputs are provided should they be required. A further
group of eleven inputs is also provided in order to allow the
host CPU designer to hard-wire the Hybrid Initialise word.
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2. SIGNAL DESCRIPTIONS

Pin Name Dir Logic Description
1 BUS1(+) | VO | 1553B | Positive threshold exceeded bus 1
2 | BUS1(-) /0 | 1553B | Negative threshold exceeded bus 1
3 | Vee(1) /P - -15V/-12V supply to bus 1 transceiver (see note 3) (HIGH CURRENT)
4 | Vpp(1) P - +15V/+12V/+5V supply to bus 1 transceiver (see note 4)  (HIGH CURRENT)
5 ov P - OV return for all supplies
6 Vee P - +5V supply (see note 5)
7 | TP1 Oo/P - Factory use only
8 TP2 o/P - Factory use only
9 | TXINHI P T2 Active low bus 1 transmitter inhibit (open circuit enables transmitter) (note 3)
_ Connecting this input to logic 0 will cause the HIWd to be defined by location
10 H/S P Cc2 401 (hex) of the 1553B RAM. Leaving this input open circuit will cause the HIWd
to be defined by the HI15-1 inputs.
11 10MHz P Cc3 10MHz clock input. Note: clock must have a mark/space ratio of 1:1+10%
12 RSIP P Cc2 This input must be held to a logic 0 for 1.0us after power up ie Vgg = 4.5V
13 RSOP orP C1 This output will pulse low for nominally 300ns after reception of a valid
Reset RT mode command.
14 | VECT o/P C1 This output will pulse low for nominally 300ns after reception of a valid
Transmit Vector Word mode command.
This output will pulse low for nominally 300ns after reception of a valid
15 SYNC o/pP C1 Synchronise Without Data mode command and after reception of a valid
Synchronise With Data mode command if bit 14 of the HCWd is set.
o Upon reception of a valid command (if the relevant HCWAd bit is set) this output
16 INT O/P C1 will go low until INTACK is taken to logic 0. If INTACK is connected directly to
INT then INT will pulse low for nominally 300ns.
17 INTACK P Cc2 Setting this input to a logic 0 will cause the INT output to return to a
logic 1. Note: Minimum INT pulse width is nominally 300ns.
18 | HIi5 P T2 RTAD4
19 | HH4 P T2 RTAD3
20 | HI3 P T2 RTAD2
21 HI12 ve T2 RTAD1 These inputs define the device’s HIWd if the H/S input is open
22 Hi11 P T2 RTADO circuit or at logic 1. The HIWd is only loaded into the 1553 RT
Interface device either on the low-to- high transition of the
23 | HIo P T2 RTADPAR RTON bit in the HCWd or upon reception of a valid Reset RT
24 | Hlo/s /P 2xT2 BCST mode command. The bit allocation of the HIWd is detailed in
table 3
25 | HI7 /P T2 FLAGOP
26 | HI3 P T2 T™M1
27 | Hi2 [l T2 TMO
28 | HN /P T2 ABR
Pulsing this input with RAMCS low will cause the most significant eight bits of
29 | RAMWEH| I/P RA the "Processor RAM” (D 15-8) to be written to. Note: The address will be defined
by the A11-0 inputs.
Pulsing this input low with RAMCS low will cause the least significant eight bits
30 RAMWEL | IIP RW of the “Processor RAM” (D7-0) to be written to. Note: in 8 bit mode a pulse on
this pin must precede a pulse on RAMWEH.
Notes:

1. Logic types (RB, RD etc) are described in the Electrical Characteristics section.

2. A bar indicates an active low level signal.

3. Connection to this pin is not required on MCT83105 and MCT83912.

4. Refer to Table 1 for the connection of the appropriate voltage to this pin. For MCT83102, 83103, 83910,83911 this

pin is open circuit.

5. Logic supply and with the exception of MCT83105 and MCT83912 it is also the +5V supply to the transceiver.
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Pin Name Dir | Logic Description

31 RAMOE P RW Setting this input low whilst RAMCS is low will allow the device's “Processor
RAM” to be read.

32 RAMCS I/P c2 Setting this input low will allow access to the “Processor RAM”.

33 A1 P RA

34 A10 P RA

35 A9 P RA

36 A8 P RA

37 A7 P RA These inputs form the address bus of the “Processor RAM”

38 A6 P RA

39 A5 P RA

40 A4 P RA

41 A3 VP RA

42 A2 P RA

43 A1 1P RA

44 A0 P RA

45 ov P - OV return for all supplies

46 CASE P - Case connection
This output will go active low if both the host CPU and the gate array attempt to

47 RAMBUSY| O/P RB access the same location in the “Processor RAM”. Note: The host CPU must not
access the MCT83100 RAM whilst this output is active.

48 D15 e} RD

49 D14 1/e] RD

50 D13 /o] RD

51 D12 110 RD

52 D11 /o] RD

53 D10 /0 RD

54 D9 le} RD

55 D8 le} RD

56 D7 110 RD These 16 bi-directional lines form the data bus connections to the “Processor RAM”.

57 D6 1] RD

58 D5 110 RD

59 D4 110 RD

60 D3 l/e] RD

61 D2 lle} RD

62 D1 l/e] RD

63 Do 1o RD

Notes:

1. Logic types (RB, RD etc) are described in the Electrical Characteristics section.

2. A bar indicates an active low level signal.

3. Connection to this pin is not required on MCT83105 and MCT83912.

4. Refer to Table 1 for the connection of the appropriate voltage to this pin. For MCT83102, 83103, 83910,83911 this

pin is open circuit.

5. Logic supply and with the exception of MCT83105 and MCT83912 it is also the +5V supply to the transceiver.

Table 2: Signal Descriptions (continued)
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Pin Name Dir | Logic Description
64 CW11 o/P T
65 Cw10 o/pP T1
66 Cw9 o/P T
67 Ccws o/P T1
68 Cw7 o/pP T1 These 12 outputs hold the last valid Command Word received by the device.
These lines are updated 2.5us before the on-board 1553B Status Word latch is
69 Cweé O/P T1 up dated prior to transmission.
CW11 will be a logic 1 after reception of a broadcast command and a logic 0
70 CW5 o/pP T after a non-broadcast command. Note: these outputs allow the host CPU to
decode the Command Word and then set the 1553B Message Error bit by
71 CW4 o/P T1 driving the ME input to logic 0, so illegalising the command .
72 Ccwa orpP T1
73 cw2 o/P T
74 Cwi1 o/P T1
75 Cwo o/P T
_ Setting this input to a logic 0 will cause the Message Error bit to be set in
76 ME I/P Cc2 subsequent 1553B Status Word transmissions. Note: Data transfers will be
prevented.
77 SR P c2 Setting this input to a logic 0 will cause the Service Request bit to be set in
subsequent 1553B Status Word transmissions
78 BUSY P c2 Setting this input to a logic 0 will cause the Busy bit to be set in subsequent
1553B Status Word transmissions. Note: Data Transfers will be prevented.
79 SSF P Cc2 Setting this input to a logic 0 will cause the Subsystem Flag bit to be set in
subsequent 1553B Status Word transmissions.
80 DBCA P c2 Setting this input to a logic 0 will cause the Dynamic Bus Control Accept bit to
be set in response to Dynamic Bus Control mode commands.
81 TF P Cc2 Setting this input to a logic 0 will cause the Terminal Flag bit to be set in
subsequent 1553B Status Word transmissions.
82 TXINHO P T2 Active low bus 0 transmitter inhibit. Open circuit enables transmitter) (Note 3).
83 TP4 o/pP - Factory use only
84 TP3 o/P - Factory use only
85 Vee P - +5V supply (see note 5)
86 ov P - OV return for all supplies
87 Vpp(0) P - +15V/+12V/+5V supply to bus 0 iransceiver. (See note 4)  (HIGH CURRENT)
88 Veg(0) P - -15V/-12V supply to bus 0 transceiver. (See note 3) (HIGH CURRENT)
89 BUSO(-) /0 | 1553B | Negative threshold exceeded bus 0.
90 BUSO(+) [ /O | 1553B | Positive threshold exceeded bus 0.
Notes:

1. Logic types (RB, RD etc) are described in the Electrical Characteristics section.

2. A bar indicates an active low level signal.

3. Connection to this pin is not required on MCT83105 and MCT83912.

4. Refer to Table 1 for the connection of the appropriate voltage to this pin. For MCT83102, 83103, 83910,83911 this

pin is open circuit.

5. Logic supply and with the exception of MCT83105 and MCT83912 it is also the +5V supply to the transceiver.
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3. RECOMMENDED OPERATING CONDITIONS

3.1 MCT83102, MCT83910 -15V Device

Parameter/Condition Symbol | Min Typ Max Unit

Power Supply Voltages VEE | -14.25] -15.0 | -15.75 \'
VCC 4.5 5.0 5.5 Vv

Supply Current - Standby mode, ie. less than 1% IEE - 1 3 mA
duty cycle (Note 1 applies) ICC - 237 540 mA
Supply Current transmitting at 1MHz into 35Q load IEE25 - 41 45 mA
at point A of Fig.2 - 25% duty cycle (Note 2 applies)
Supply current transmitting at 1MHz into 35Q load at| IEE100 - 166 185 mA
point A of Fig.2 - 100% duty cycle (Note 2 applies)
Power dissipation of most critical device during PC - 155 160 mW
continuous transmission (Note 3 applies)
Thermal Resistance of most critical device 0JC - - 60 °C/W
Operating Temperature Range (case) TOP -55 - 125 °C
Storage Temperature Range TST -65 - 150 °C
Power Dissipation at less than 1% duty cycle P - 1.19 2.97 w
Power Dissipation at 25% duty cycle P25 - 1.38 3.17 W
Power Dissipation at 100% duty cycle P100 - 1.96 4.20 W

Notes
limits do not change with duty cycle

2 5ecreases linearly to applicable ‘standby’ value at zero duty cycle

3. Decreases linearly to zero at zero duty cycle.

Table 3: Recommended Operating Conditions - MCT83102, MCT83910

MCT83100 Series

BUS1 (+)
GND ‘—‘l_—_% §
15v

gTAPS AT 2:1 FOR TRANSFORMER COUPLING
'-‘51—1

Device BUST(-)

14:1
BUSO(+)
GND ‘—‘#_% g KTAPS AT 2:1 FOR TRANSFORMER COUPLING

BUSO(-)

TECHNITROL Q1553-20R
EQUIVALENT TRANSFORMERS

Figure 2: Bus Connections for 15V Devices
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3.2 MCT83102-3, MCT83910-3 +15V Devices

Parameter/Condition Symbol | Min Typ Max Unit
VDD | +14.25| +15.0 | +15.756 Vv
Power Supply Voltages VEE -14.25 | -15.0 | -15.75 Vv
VCC 4.5 5.0 5.5 Vv
Supply Current - Standby mode, ie. less than 1% IDD - 30 44 mA
duty cycle (Note 1 applies) IEE - 50 70 mA
ICC - 237 540 mA
Supply Current transmitting at 1MHz into 35Q load IDD25 - 70 100 mA
at point A of Fig.2 - 25% duty cycle (Note 2 applies)
Supply current transmitting at 1MHz into 35Q load at| IDD100 - 200 260 mA
point A of Fig.2- 100% duty cycle (Note 2 applies)
Power dissipation of most critical device during PC - 350 500 mW
continuous transmission (Note 3 applies)
Thermal Resistance of most critical device 6JC - - 60 °CW
Operating Temperature Range (case) TOP -55 - 125 °C
Storage Temperature Range TST -65 - 150 °C
Power Dissipation at less than 1% duty cycle P - 2.40 4.75 W
Power Dissipation at 25% duty cycle P25 - 2.60 5.25 w
Power Dissipation at 100% duty cycle P100 - 4.35 6.90 W
Notes
and l limits do not change with duty cycle
2 lgecreases linearly to applicable ‘standby’ value at zero duty cycle
3. Decreases linearly to zero at zero duty cycle
Table 4: Recommended Operating Conditions - MCT83102-3, MCT83910-3
3.3 MCT83103, MCT83911 -12V Device
Parameter/Condition Symbol Min Typ Max Unit
Power Supply Voltages VEE -11.4 | -12.0 | -12.6 \
VCC 45 5.0 5.5 \
Supply Current - Standby mode, ie.less than 1% IEE - 1 3 mA
duty cycle (Note 1 applies) ICC - 237 540 mA
Supply Current transmitting at 1 MHz into 35Q load IEE25 - 64 68 mA
at point A of Fig.3 - 25% duty cycle (Note 2 applies)
Supply Current transmitting at 1 MHz into 35Q load
at point A of Fig.3 - 100% duty cycle (Note 2 IEE100 - 231 254 mA
applies)
Power dissipation of most critical device during PC - 230 250 mW
continuous transmission (Note 3 applies)
Thermal Resistance of most critical device 0JC - - 60 °CW
Operating Temperature Range(case) TOP -55 - 125 °C
Storage Temperature Range TST -65 - 150 °C
Power Dissipation at less than 1% duty cycle P - 1.19 2.97 W
Power Dissipation at 25% duty cycle P25 - 1.56 323 W
Power Dissipation at 100% duty cycle P100 - 2.24 4.6 w

Notes
limits do not change with duty cycle

2 [?ecreases linearly to applicable ‘standby’ value at zero duty cycle

3. Decreases linearly to zero at zero duty cycle

Table 5: Recommended Operating Conditions - MCT83103, MCT83911
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3.4 MCT83103-3, MCT83911-3 +12V Devices

Parameter/Condition Symbol Min Typ Max Unit

VDD +11.4 | +12.0 | +12.6 Vv

Power Supply Voltages VEE -11.4 | -12.0 | -12.6 \
VCC 4.5 5.0 5.5 Vv

Supply Current - Standby mode, ie. less than 1% IDD - 30 44 mA

duty cycle (Note 1 applies) IEE - 50 70 mA
ICC - 237 540 mA

Suppiy Current transmitting at 1 MHz into 35¢2 ioad

at point A of Fig.3 - 25% duty cycle (Note 2 applies) IDD25 - 85 120 mA

Supply Current transmitting at 1 MHz into 35Q load

at point A of Fig.3 - 100% duty cycle (Note 2 IDD100 - 240 315 mA

applies)

Power dissipation of most critical device during PC - 350 500 mW

continuous transmission (Note 3 applies)

Thermal Resistance of most critical device 0JC - - 60 °C/W

Operating Temperature Range(case) TOP -55 - 125 °C

Storage Temperature Range TST -65 - 150 °C

Power Dissipation at less than 1% duty cycle P - 2.15 4.40 W

Power Dissipation at 25% duty cycle P25 - 2.40 4.90 W

Power Dissipation at100% duty cycle P100 - 3.06 7.20 w

Notes:

1.1 c and IEE limits do not change with duty cycle or mode of operation
2. Igecreases linearly to applicable ‘standby’ value at zero duty cycle
3. Decreases linearly to zero at zero duty cycle

Table 6: Recommended Operating Conditions - MCT83103-3, MCT83911-3

1 1:1 55
BUST(+) < 1+
GND S‘+§ {TAPS AT 1:0.707 FOR TRANSFORMER COUPLING A
12v 2 - g::: :: 55
BUS1(-) —{ 1
90 1 i —

Device
BUSO(+) ry 1 I
GND 86 ZTAPS AT 1:0.707 FOR TRANSFORMER COUPLING A
89 — 55—
S

BUSO(-)

TECHNITROL Q1553-1 OR
EQUIVALENT TRANSFORMERS

Figure 3: Bus Connections for 12V Devices
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3.5 MCT83105, MCT83912 +5V Devices

Parameter/Condition Symbol Min Typ Max Unit

Power supply voltages VDD 4.5 50 55 \
VCC 4.5 5.0 5.5 Vv

Supply Current - Standby mode(ie. less than 1% IDD - 100 150 mA
duty cycle (Note 1 applies) ICC - 137 390 mA
Supply Current transmitting at 1 MHz into 35Q load IDD25 - 230 293 mA
at point A of Fig.4 - 25% duty cycle (Note 2 applies)
Supply Current transmitting at 1MHz into 35Q load IDD100 - 620 720 mA
at point A of Fig.4 - 100% duty cycle (Note2 applies)
Power dissipation of most critical device during PC - 260 320 mwW
continuous transmission (Note 3 applies)
Thermal Resistance of most critical device 0JC - - 60 °C/W
Operating Temperature Range(case) TOP -55 - 125 °C
Storage Temperature Range TST -65 - 150 °C
Power Dissipation at less than 1%duty cycle P - 1.19 2.97 w
Power Dissipation at 25% duty cycle P25 - 1.45 3.28 W
Power Dissipation at 100% duty cycle P100 - 2.24 4.50 w

Notes

limits do not change with duty cycle
2 lgecreases linearly to applicable ‘standby’ value at zero duty cycle
3. Decreases linearly to zero at zero duty cycle

Table 7: Recommended Operating Conditions - MCT83105, MCT83912

BUS1 (+)
GND Aj——é TAPSAT 1:1.79 FOR TRANSFORMER COUPLING A
Device 2051 § -
BUSO (+)
GND .—T‘—g g {TAPSAT'I 1.79 FOR TRANSFORMER COUPLING A
BUSO(-)

TECHNITROL T1553-35 OR
EQUIVALENT TRANSFORMERS

Figure 4: Bus Connections for +5V Device

GUIDELINES FOR USE

A) Decoupling
Decouple Vpp to ground close to the hybrid.
A parallel capacitor combination of a 100nF ceramic and a 10uF (or greater) tantalum is recommended.
Note: The peak transmission current drawn from Vpp is of the order of 650mA.

B) Board Layout

® Full PCB ground-planing is recommended.

® The connections between the Bus lines and the transformer should be balanced in terms of length, shape and
area, and designed to:
(i) Withstand peak transmission current at worst case operational duty cycle.
(ii) Minimise added series inductance.
(iii) Ensure that the input impedance of the hybrid with its associated transformer does not fall below the

minimum requirements of MIL-STD-1553B.
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4. ABSOLUTE MAXIMUM RATINGS

Parameter Device Limits
Power Supply Voltage (Vgg) All except +0.3V to -18V
MCT83105
MCT83912
Power Supply Voltage (V¢c) All -0.3Vto +7V
Power Supply Voltage (Vpp) MCT83102-3 -0.3Vto +18V
MCT83103-3
MCT83910-3
MCT83911-3
MCT83105 -0.3Vto +7V
MCT83912
Receiver Differential Input All +20V (40V p-p)
Pin 1 or Pin 2, and Pin 90 or Pin 89
Receiver Input Voltage All +15V
Pin 1 or Pin 2, and Pin 90 or Pin 89
Logic Input Voltages All -0.3V to +5.5V
Transmitter Output MCT83102 200mA
Peak Current MCT83102-3
Pin 1 to Pin 2, and Pin 90 to Pin 89 MCT83910
MCT83910-3
MCT83103 300mA
MCT83103-3
MCT83911
MCT83911-3
MCT83105 800mA
MCT83912
Transmission Duty Cycle at Tgasg = 125°C All 100%
Operating Case Temperature Range (Top) All -55°C to +125°C
Storage Temperature Range (TgT) All -65°C to +150°C

Table 8: Absolute Maximum Ratings

MCT83100 Series
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5. ELECTRICAL CHARACTERISTICS

Note: All max/min values are for worst case operating conditions, where appropriate. at -55°C to +125°C

Label Description Min Typ Max Unit
VOH_| Output High Level Voltage(IOH=-1yA) 4.0 - - Vv
VOL | Output Low Level Voltage (IOL = 4mA) - - 0.4 \

Table 9a: Output Type - C1

Label Description Min Typ Max Unit
VOH | Output High Level Voltage(IOH= -20uA) 4.0 - - Vv
VOL | Output Low Level Voltage(IOL = 4mA) - - 0.4 Vv

Table 9b: Output Type - T1

Label Description Min Typ Max Unit
VOH | Output High Level Voltage (IOH = -4mA) 2.4 - - \'
VOL | Output Low Level Voltage (IOL = 4mA) - - 0.5 Vv

Table 9c:0utput Type - RB

Label Description Min Typ Max Unit
VOH | Output High Level Voltage (IOH = -4mA) 2.4 - - Vv
VOL | Output Low Level Voltage (IOL = 4mA) - - 0.5 Vv
VIH__| Input High Level Voltage 2.2 - - Vv
VIL | Input Low Level Voltage - - 0.7 Vv

ILI Input Leakage Current - - 30.0 pA
ILO | Output Leakage Current - - 30.0 uA

Table 9d: Input/Output - RD

Label Description Min Typ Max Unit
VIH | Input High Level Voltage 2.0 - VCC Vv
VIL | Input Low Level Voltage - - 0.7 Vv
IH Input High Level Current - - -20 uA
lIL Input Low Level Current - - 200 HA

Table 9e: Input Type - C2 (CMOS I/P with 50kQ pull up)

Label Description Min Typ Max Unit
VIH | Input High Level Voltage 2.0 - VCC Vv
VIL | Input Low Level Voltage - - 0.7 Vv

| IIH_] Input High Level Current - - 100 LA
lIL Input Low Level Current - ~ 1.5 mA

Table 9f: Input Type - T2 (CTTL I/P with 10KQ)
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Label Description min Typ max unit
VIH | Input High Level Voltage 2.0 - VCC \
VIL | Input Low Level Voltage - - 0.7 1
ILI Input Leakage Current - - 20 pA

Table 9g: Input Type - C3

Label Description Min Typ Max Unit
VIH | Input High Level Voltage 2.0 - VCC Vv
VIL | Input Low Level Voltage - - 0.7 Vv

ILI | Input Leakage Current - - 60 pA

Table 9h: Input Type - RA

Label Description min Typ max unit
VIH Input High Level Voltage 2.0 - VCC V
VIL | Input Low Level voltage - - 0.7 \

ILI Input Leakage Current - - 40 LA

Table 9i: Input Type - RW

Parameter/Condition Symbol Min Typ Max Unit
Differential input impedance DC to 1 MHz Zin 2K - - Q
(Transmitter Inhibited)
Input differential voltage range Vidr +20 - - Vpeak
Input common mode voltage range up to 2MHz (line Vier +10 - - Vpeak
to ground)
Common mode rejection ratio CMRR 40 - - dB
Threshold characteristics - sinewave at 1MHz Vth1 0.75 1.0 1.2 Vp-p
Filter characteristics 2MHz Vth2 1.5 - 8.0 Vp-p

3MHz Vth3 5 - - Vp-p

Differential output noise Vnoi - - 10 mVp-p
Differential output level (e.g. at point A of Fig.2) Vo 6 - 9 Vp-p
Rise and fall times (10-90%) Tr 100 160 300 ns
Output Offset at 2.5us after mid-bit crossing of the Vos - +20 +75 | mVpk
parity bit of the last word of a 660ps message (e.g.
at point A of Fig.2)

Table 9j: Transceiver Characteristics - For Direct Coupled Operation
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6. MEMORY ARCHITECTURE

The memory can be divided into eight distinct areas:-

6.1 Command Word Stack
Locations 000 - 01F(hex) form the 32 word Command

1. Command Word Stack. Word Stack. The device will store every valid, legal, logical
2. Receive Data Buffer. command (except Transmit Status Word and Transmit
3. Receive Mode Data Buffer. Last Command Word mode commands) received in this
4. Control and Status Area. circular stack. The bit allocation of the words on the
5. Transmit Data Buffers. Command Word Stack is listed on Table 10.
6. Transmit Mode Data Buffers.
7. Broadcast Receive Data Buffer.
8. Broadcast Mode Receive Data Buffer.
Bit Name Description
000 COMMAND WORD STACK 0 WCO Word Count bit 0
920 [ 'RECEIVE DATA BUFFER SA 01 1 | wot Word Count bt 1
060 | -RECEIVE DATA BUFFER SA 02 2 We2 Word Count bit 2
3 WC3 Word Count bit 3
\L 4 WC4 Word Count bit 4
300 [ RECEIVE DATA BUFFER SA30 L e
RECEIVE MODE DATA BUFFER
420 "TRANSMIT DATA BUFFER SA 01 8 | SA3 Subaddress 3
440 TRANSMIT DATA BUFFER SA 02 9 SA4 Subaddress 4
460 10 TR Transmit/Receive bit
\L Broadcast Command Detected -
7C0 11 BCST Logic 1 indicates reception of a Broadcast
TRANSMIT DATA BUFFER SA 30 command
7E0 TRANSMIT MODE DATA BUFFER 12 | ZERO Logic 0
800 SPARE 13 | ZERO Togic 0
gig BCST RX DATA BUFFER SA O1 12 1 zERO Togic 0
860 BCST RX DATA BUFFER SA 02 New Stack Command Word -
15 |NEWCMD | This bit may be cleared by the host CPU after
J/ servicing the command
BCO Table 10: Stack Command Word

BFO BCST RX DATA BUFFER SA 30
coo|—BCST RX MODE DATA BUFFER
FFF SPARE

3F1 - SYNCWd
400 - SMWd
401 - HIWd
402 - 1553SWd
403 - HCWd
404 - BITWd
405 - RACWd
406 - TCWdO
407 - TCWd1
408 - 1553CWd
409 - CWSP
7F0 - VECTWd
7F3 - BITWd
BF1 - SYNCWd

Figure 5: Memory Architecture
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6.2 Receive Data Buffers

Locations 020 - 3DF (hex) form the 30 Receive Data
Buffers. Each buffer consists of 32 sixteen bit words and is
allocated to each of the receive subaddress values excluding
00 and 1F (hex). Upon validation of a non-mode receive
command and message the device will store the Data
Words in the Receive Data Buffer indicated by the
subaddress bits in the Command Word. The host CPU is
able to delay this storing process by writing the appropriate
subaddress value into the Receive Access Control Word
(RACWA) in the Control and Status Area.

6.3 Receive Mode Data Buffer

Locations 3EO - 3FF (hex) form the Receive Mode Data
Buffer. This buffer is used to store the Data Words associated
with receive mode commands irrespective of the subaddress
bits being set to 00 or 1F (hex) e.g. Location 3F1 (hex) will
contain the Data Word associated with a Synchronise with
Data Word mode command.



6.4 Transmit Data Buffers

Locations 420-7DF (hex) form the Transmit Data
Buffers. Each of these 30 buffers contains 32 sixteen bit
words. As in the Receive Data Buffers each buffer is
allocated a subaddress value. After the host CPU writes to
either of the Transfer Control Words (TCWds) the gate
array will transfer the indicated number of data words from
the appropriate Transmit Data Buffer in the “Processor
RAM” to the “1553 RAM”. Upon reception of a non-mode
transmit command the device willtransmit the Data Words
stored in the buffer indicated by the Command Word
subaddress value.

6.5 Transmit Mode Data Buffers

Locations 7EO0-7FF (hex) form the Transmit Mode
Data Buffers. This buffer is used to store the Data Words
associated with Transmit Mode Commands eg: Location
7F0 (hex) contains the 1553B Vector Word Location 7F3
(hex) contains the BITWd set up by the host CPU if bit 1
of the HIWd is set.

Note: Use of a TCWd is required to transfer these
words from the “Processor RAM” to the “15563 RAM”.

6.6 Broadcast Receive Data Buffer

Locations 820-BFF (hex) form the Broadcast Receive
Data Buffers. These data buffers are used to store the
Data Words associated with broadcast receive commands.
As in the Receive Data Buffers each buffer is allocated a
subaddress value.

6.7 Broadcast Receive Mode Data
Buffer

Locations BEO-BFF (hex) form the Broadcast Receive
Mode Data Buffers. This buffer is used to store the Data
Words associated with broadcast mode receive commands
irrespective of the subaddress bits being set to 00 or 1F
(hex) eg: Location BF1 (hex) will contain the Data Word
associated with a broadcast Synchronise with Data Word

mode command. N

6.8 Control and Status Area

Locations 400 - 41F form the Control and Status area.
This area consists of ten words associated with the host
CPU’s monitoring and control of the device’s operation.

MCT83100 Series

6.8.1 Status Modifier Word

The Status Modifier Word (SMW(d) is located at address
400 (hex), it allows the host CPU a high degree of control
over the 1553B Status Word bits. In order to alter the state
of the 1553B Status Word this word must be set to the
appropriate, value then 0400 (hex) must be written into
either of the Transfer Control Words. The bit allocation of
the Status Modifier Word is listed in Table 11.

The 1553B Status Word Bits are set as a result of a
logical ‘OR’ of the Status Modifier Word bits and the
hardware status inputs (pins 76, 77, 78, 79, 80, 81).

In order to set a 1553B Status Word bit (eg Service
Request) either set pin 77 to logic zero or write BFFF (hex)
into address 400 (hex) then write 0400 (hex) into either of
the Transfer Control Words.

Bit Name Description

0 | NotUsed |Settoone

1 Not Used |Set to one

2 Not Used |Set to one

3 ALLOW Allows reserved mode commands to be

declared legal.
Sets the Instrumentation bit of the 1553B

4 SETINST Status Word

5 | SETRESS |Sets bit 5 ot the 1553B Status Word

6 | SETRES6 |Sets bit 6 ot the 1553B Status Word

7 | SETRES7 |Sets bit 7 ot the 1553B Status Word
Sets the Dynamic Bus Control Accept bit in

g |sETDBCA the 1553B Status WOrd transmitted in
response to Dynamic Bus Control mode
command

== |Inhibits the Terminal Flag bit in the 1553B

9 INHTF Status Word from being set.
Inhibits the Subsystem Flag bit in the 1553B

10 INHSSF Status Word from being set.

1 SETTE Sets the Terminal Flag bit in the 1553B Status
Word

12 | sETSSE Sets the Subsystem Flag bit in the 1553B
Staus Word

13 | SETBUSY |Sets the Busy bit in the 1553B Status Word
Sets the Service Request bit in the 1553B

14 | SETSERV Status Word
15 SETME sf(:?dthe Message Error bit in the 1553B Staus

Note: All of the SMWd bits are active low.

Table 11: Status Modifier Word
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6.8.2 Hybrid Initialise Word

The Hybrid Initialise Word (HIWd) is located at address
401 (hex), it allows the host CPU to configure the device
for a particular application. An option to make this word
‘hard-wired’ is selectable by leaving the H/S input open
circuit. In order to alter the state of the device Initialise
Word the following sequence must be performed: -

1. Set RTON bit in Hybrid Control Word to zero
2. Write 0403 into address 406/407

3. Set Hybrid Initialise Word to appropriate value
4. Write 0401 into address 406/407

5. Set RTON bit in Hybrid Control Word to one
6. Write 0403 into address 406/407

Notes:

1. All addresses and data in hex.

2. If H/S input is open circuit then 4. can be omitted.

3. It is recommended that H/S be left open circuit and
only the ‘hard-wired’ HIWd be used.

4. The bit allocation of the Hybrid Initialise Word is
listed in Table 12.

1-62

Bit Name Description
0 Logic One |Setto one
When low selects contents of 7F3 (hex) as
1 BR Data Word Associated with Transmit Bit
Word mode commands
2 TMO Timeout multiplier bit O (see note 1)
3 T™M1 Timeout multiplier bit 1 (see note 1)
4 Logic One |Set to one
5 Logic One |Set to one
6 Logic One |Setto one
7 FLAGOP Subsystem and Terminal Flag setting option
(see note 2)
8 BCSTENO When high enables the broadcast address
on bus 0
9 BCSTENT When high enables the broadcast address
on bus 1
10 | RTADPAR Remote Terminal address parity bit
(see note 3)
1 RTADO Remote Terminal address bit 0
12 RTAD1 Remote Terminal address bit 1
13 RTAD2 Remote Terminal address bit 2
14 RTAD3  [Remote Terminal address bit 3
15 RTAD4 Remote Terminal address bit 4
Notes:
1. T™1 T™MO No Response
Timeout (pus)
1 1 14
1 0 31
0 1 47
0 0 64

2. FLAGOP =1 if the TF or SSF bit is set, it will remain
set until some positive action is taken to clear the
setting condition, ie, mode command to reset or local

resetting.

FLAGOP=0 if the TF or SSF bit is set, it will remain
set until one status word has been transmitted with
the bit set. The TF or SSF will then reset unless the
fault condition is still present (ie, SETTF or SETSSF
in the SMW(d are still active or pins 79 or 81 still at

logic 0).

3. RTADPAR. This pin must be set to a state such that
bits 10-15 inclusive have an odd number of bits set to
logic 1, ie, an odd parity.

Table 12: Hybrid Initialise Word



6.8.3 1553B Status Word

MCT83100 Series

Location 402 (hex) contains a copy of the 1553B Status
Word associated with the last Command Word received

by the device.
Bit Name Description
Set by one Driving pin 81 to logic 0
of the following | SMWd bit 9 high and SMWd bit 11 low
1553 Protocol device(see note 1)
0 | TERMINALFLAG Status word transmission if HIWd bit 7 low and Driving pin 81 to logic 1
Reset by one | Status word transmission if HIWd bit 7 low and SMWd bit 11 high
of the following | Reset RT mode command and Driving pin 81 to logic 1
Reset RT mode command and SMWd bit 11 high
HCW(d bit 0 low
Set by one Driving pin 80 to logic 0 and Reception of a valid DBCA mode command
of the following | SMW(d bit 8 low and Reception of a valid DBC A mode command
Driving pin 80 to logic 1 and Reception of any valid command except mode
1 | Dynamic Bus commands 02 or 12 (hex).

Control Accept

Reset by one
of the following

SMW(d bit 8 high and Reception of any valid command except

mode commands 02 or 12 (hex).

Reception of any valid command except mode commands 00 or 02 or 12
(hex)

HCWd bit 0 low

Set by one
of the following

Driving pin 79 to logic 0
SMWd bit 9 high and SMWd bit 11 low

Status word transmission if HIWd bit 7 low and Driving pin 79 to logic 1

2 | Subsystem Flag Reset by one | Status word transmission if HIWd bit 7 low and SMWAd bit 12 high
of the following | Reset RT mode command and Driving pin 79 to logic 1
Reset RT mode command and SMWd bit 12 high
HCW(d bit 0 low
Set by one Driving pin 78 to logic 0
of the following | SMW(d bit 13 low
3 |BUSY Reset by Driving pin 78 to logic 1
of the following | SMWd bit 13 high
HCW(d bit 0 low
4 | BROADCAST Set by 1553 Protocol device (see note 2)
COMMAND REC'VD| Reset by Reception of any valid command except mode commands 02 or 12 (hex)
Set by SMW(d bit 5 low
5 |[RESERVED Reset by SMW(d bit 5 high
of the following | HCWd bit 0 low
Set by SMWd bit 6 low
6 |RESERVED Reset by SMWd bit 6 high
of the following | HCWd bit 0 low
Set by SMW(d bit 7 low
7 | RESERVED Reset by one SMW(d bit 7 high
of the following | HCWd bit 0 low

Table 13: 1553B Status Word
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Bit Name Description

Set by one Driving pin 77 to logic 0

of the following | SMWd bit 14 low

8 SERVICE REQUEST | Reset by one Driving pin 77 to logic 1

of the following | SMWd bit 14 high

HCW(d bit 0 low

Set by SMW(d bit 4 low

9 INSTRUMENTATION | Reset by one | SMWd bit 4 high

af tha fallawines HOWA kit O I
O e 1I0uOWingG | muvvl Uit v I0W

Set by one Driving pin 76 to logic 0

of the following | SMWd bit 15 low

1553 Protocol device (see note 3)

10 MESSAGE ERROR Driving pin 76 to logic 1 and Reception of any valid command except mode
Reset by one | commands 02 or 12 (hex).

of the following | SMWAd bit 15 high and Reception of any valid command except mode
commands 02 or 12 (hex).

HCW(d bit 0 low

11-15 | REMOTE TERMINAL | These bits will be set to the RT Address value after reception of the first
ADDRESS BITS 0 - 4| valid command after a low to high transition on HCWd bit 0

Notes:
1: The Terminal Flag bit in the 83100 1553B Status Word is set by the 1553 protocol device under the following conditions:-
i. If the 83100 fails to receive and validate a 1553B word that has transmitted: BIT Word bit 2 will also be set.
ii. If the 83100 detects a failure in either of its transmission timeout circuits as a result of performing an Initialise Self
Test mode command.
iii. If either of the 83100 transmission timeout circuits goes active as a result of the device attempting to transmit for
more than 800 microseconds.

2: The Broadcast Command Received bit in the 83100 1553B Status Word is set by 1553 protocol device upon reception of a
valid Command Word that contains a RT Address of 1F (hex) under the following conditions:-
i. Pin 14 was logic 0 and pin 10 was open-circuit at the time of the last low to high transition on HCWd bit 0.
ii. HIWd bits 8 and 9 were low and pin 10 was logic 0 at the time of the last low to high transition on HCW bit 0.

3: The message error bit in the 83100 1553B Status Word is set by the 1553 protocol device if any of the following conditions
occur on reception of a valid command word.
i. Too few valid Data Words received after reception of a receive command: Status Word not transmitted and BITWd bit
5 is set.
ii. Aninvalid data sync received during reception of the data portion of a message after reception of a receive command:
Status Word not transmitted and BITWd bit 5 set.
iii. An incorrect parity bit detected during reception of the data portion of a message after reception of a receive command:
Status Word not transmitted and BITWd bit 5 is set.
iv. A contiguity error detected during reception of the data portion of a message after reception of a receive command:
Status Word not transmitted and BITWd bit 5 set.
v. Too many Data Words received after reception of a receive command: Status Word not transmitted and BITWd bit 6
set.
vi. Any word received after reception of a transmit command: Status Word not transmitted and BITWd bit 6 set.
vii. Detection of an invalid RT-RT message format: Status Word not transmitted and either BITWd bit 5 or 6 set
viii.Command Word decoded as illegal: Status Word transmitted and BITWd bit 4 is set.

i b il i raadcast transm it data mand: Qiatiie Ward not tranemittad and BITWA
ix. Command Word decoded as :l!cg:cal -eg broadcast transmit data command: Status Word not transmitted and Bl a

bit 3 set.

Table 13: 15653B Status Word (continued)
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6.8.4 Hybrid Control Word

The Hybrid Control Word (HCWd) is located at address
403 (hex). This word allows the processor further control
over the operation of the device in areas such as interrupt
generation and self test. In order to alter the state of the
Hybrid Control Word location 403 (hex) must be updated
with the appropriate value then 403 (hex) written into either
of the Transfer Control Word locations. This word powers
up in the all zero state. The bit allocation of the Hybrid
Control Word is listed in Table 14.

Bit Name Description
When reset to zero this bit inhibits operation of the 1553B RT Interface device. The hybrid will
0| RTON still be capable of performing subsystem initiated self test as well as updating 1553B Transmit
data buffers. This bit must be set to one in order to allow the hybrid to decode and respond to
1553B commands
1| WRAPENTX Enables the device’s subsystem initiated ‘wrap around’ self test feature
2 | WRAPENRX Enables the device’s 1553B initiated ‘wrap around’ self test feature
3 | INTENBIT Enables the device's interrupt output after completion of either ‘wrap around’ self test
4 | INTENRX Enables device’s interrupt output after completion of receive commands
5| INTENTX Enables device’s interrupt output after completion of transmit commands
6 [ INTENDBCA Enables device’s interrupt output after reception of Dynamic Bus Control mode commands
7 | INTENSWO Enables device's interrupt output after reception of Synchronise without Data Word mode commands
8 | INTENST Enables device’s interrupt output after reception of Initiate Self Test mode commands
9 [ INTENRST Enables device’s interrupt output after reception of Reset Remote Terminal mode commands
10 | INTENVW Enables device's interrupt output after reception of Transmit Vector Word mode commands
11 | INTENSWI Enables device's intefrupt output after reception of Synchronise with Data Word mode commands
12 | INTENTBW Enables device’s interrupt output after reception of Transmit BIT Word mode command if bit 1 of the
HIWd is set
13 | INTENRSV Enables device's interrupt output after reception of reserved mode commands
14 | SYNCWIEN Enables the device's SYNC output to go active after reception of Synchronise with Data Word mode
commands
15| ZERO Logic Zero

Table 14: Hybrid Control Word
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6.8.5 Hybrid Built in Test Word

Location 404 (hex) will contain a copy of the current
1553 Interface device Built in Test Word (BITWd) which
will be transmitted in response to a Transmit BIT Word
mode command. This word is updated after every valid
Command Word is received by the device, If bit 1 of HIWd
is set then the BIT word contents will be taken from RAM
location 7F3 (hex), the bit allocation is then defined by the
host CPU, otherwise the bit allocation is as listed in Table
15. In either case location 404 (hex) will contain the 1553
Interface device BITWd.

6.8.6 Receive Access Control Word

The Receive Access Control Word (RACWd) is located
at address 405 (hex), By setting the bits of this word to a
subaddress value, the host CPU is able to prevent the
device from updating the Receive Data Buffer associated
with that subaddress value. This word will be setto zero on
power up, The bit allocation of this word is listed in
Table 16.

* These bits will continue to be set until appropriate
action is taken to clear them ie Reset RT mode command
or clear RTON bit in HCWd.

Table 15: Hybrid Built in Test Word
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Bit Name Description Bit Name Description
0* | TIMEOUT | Transmitter timeout 0 Zero Logic Zero
1* | HSF SS Handshake Failure 1 Zero Logic Zero
2 | LTF Loop test fail ie device detects 2 Zero Logic Zero
error in its own transmission 3 Zero Logic Zero
3 | TRW T/R Wrong in mode command 4 Zero Logic Zero
4 IM lllegal mode command 5 SAO Subaddress bit 0
5 | WCL Word t |
T won W°rd coun ;Wh 6 SA1 Subaddress bit 1
o - or d°°”"t 9 - 7 SA2 Subaddress bit 2
1t it dat
S roadcas - 'a:sm' e 8 SA3 Subaddress bit 3
8 0 0 is shut
Bus 0 is shutdown 9 SA4 Subaddress bit 4
9* | SHUT1 Bus 1 is shutdown -
SSEIN Sub oredbuth 10 Zero Logic Zero
10* tem flag inhibit t
s:b:y:t:r: a9 Inhibfled by The 11 BCST Broadcast Data Buffer
bit (Logic1 indicates
11* | TFINF Terminal flag inhibited by the broadcast area)
bsyst
subsystem 12 Zero Logic Zero
12 | TIMEO Transmitter timeout on bus 0 -
13 Zero Logic Zero
13 | TIME1 Transmitter timeout on bus 1 -
14 Zero Logic Zero
14* | BCSTINHO | Broadcast recognition inhibited -
(bus 0) 15 Zero Logic Zero
15* | BCSTINH1 ?t:l?:%w recognition inhibited Note: No Transfer Control Word is required for the RACWd

Table 16: Receive Access Control Word



6.8.7 Transfer Control Words

The Transfer Control Words (TCWd0 and TCWd1) are
located at address 406 (hex) 407 (hex) respectively. These
words are used by the host CPU to instruct the gate array
to transfer words stored in the ‘Processor RAM’ to the
‘1553B RAM'. The bit allocation of these words is listed in
Table 17. These words can be used to transfer the following:-

1. Transmit data words: by outputing a TCWd containing
the base address of a Transmit Data Buffer and the number
of words it wishes transferred ie, T/R, Subaddress and
Word Count of expected transmit command, the host CPU
can instruct the gate array to update a Transmit Data
Buffer.

Note: A Word Count of 00 will ensure the entire contents of
the buffer are transmitted.

2. Miscellaneous Words: by writing a TCWd containing a
subaddress value of either 00 or 1F (hex) and a T/R bit of
one, the host CPU can instruct the on-chip controller to
update the single word whose address is contained in the
TCWd, eg:

TCWd = 0400 SMWAd transferred

TCWd = 0401 HIWd transferred

TCWd = 0403 HCW(d transferred

TCWd = 07F0 1553B Vector Word transferred

The host CPU must ensure that a TCWd is clear before
writing to it. The gate array will clear the TCWd upon
completion of the transfer and upon power up.

MCT83100 Series

Bit | Name Description

0 WCo Word Count bit 0

1 WC1 Word Count bit 1

2 WC2 Word Count bit 2

3 WC3 Word Count bit 3

4 WC4 Word Count bit 4

5 SA0 Subaddress bit 0

6 SA1 Subaddress bit 1

7 SA2 Subaddress bit 2

8 SA3 Subaddress bit 3

9 SA4 Subaddress bit 4

10 TR Transmit/Receive bit
11* Zero Remote Terminal Address bit 0
12* Zero Remote Terminal Address bit 1
13* Zero Remote Terminal Address bit 2
14* Zero Remote Terminal Address bit 3
15* Zero Remote Terminal Address bit 4

*Note: TCWd bits 11-15 are only used during self test.

Table 17: Transfer Control Word

6.8.8 Last 1553B Command Word

Location 408 (hex) contains the latest valid 1553B
Command Word (with the exception of Transmit Last
Command Word mode command) received by the device.

6.8.9 Command Word Stack Pointer

Location 409 (hex) contains the Command Word Stack
Pointer (CWSP). This word will be the stack address of the
latest Command Word Stack location to be updated by the
device. This word will be reset to zero on power up.
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7. POWER UP

On power up the MCT83100 requires the RSIP input be
held low for at least 1.0pus after VCC reaches 4.5V. Upon
this input going to a logic 1 the device will perform a reset
routine which will result in:-

1. Command Word Stack Locations 000-01F set to 0000
2. RACWd set to 0000
3. TCWd0 and TCWd1 set to 0000
4. CWSP set to 0000

The reset routine results in reseting all of the ‘status’
information and disabling the devices from decoding and
responding to 1553B Command Words. It is the

responsibility of the host CPU to set up the following
before setting the RTON bit in the HCWd:-

1. SMWAd - if applicable - powers up random in the memory
but in the gate array powers up to FFFF (hex)

. HIWd - if applicable

. Hybrid BITWd - if applicable

. Transmit Data Buffers

Transmit Mode Data Buffers

HCWd - ie at minimum set RTON bit

Note: All of the above need to be transferred out of the
“Processor RAM” using the Transfer Control Words.

o u N~ N

8. INTERRUPTS

There are four interrupt signals that can be used by the
host CPU as prompts regarding messages that have been
received. Use of these signals is optional.

1. SYNC - This output will pulse low upon reception of
valid Synchronise without Data mode commands
unconditionally and valid Synchronise with Data mode
commands if bit 14 of the HCWd has been set previously.

2. RSOP - This output will pulse low upon reception of
valid Reset RT mode commands.

3. VECT - This output will pulse low upon reception of
valid Transmit Vector Word mode commands.

4. INT - After reception of a valid command - if the relevant
HCWd bit has been set previously - this output will go
low until the input INTACK is taken low in response. If
INTACK is connected to INT then this input will pulse
low for nominally 300ns.
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9. BUILT IN TEST

The device has four Built in Test (BIT) features:-

1. Upon reception of a valid Initiate Self Test mode
commandthe device will test the 1553B transmission
timeout circuit associated with the data bus on which
the command was received. This test will take nominally
27.5us after the Status Word is transmitted.

2. The device will monitor and validate every word it
transmits on each of the 1553B data buses. If the
device detects an error it will set the Terminal Flag bit

and bit 2 in the BITWd

3. Whenever bit 1 of HCWd is set, the device will, upon
reception of a new TCWdO value:-

a.Transfer the number of Data Words from theTransmit
Data Buffer indicated by the TCWd in the
“Processor RAM” to the equivalent Receive Data
Buffer i n the “1553B RAM”.

b.Transfer the Data Words from the Receive Data
Buffer in the “1553B RAM" to the equivalent Receive
Data Buffer in the “Processor RAM”.

c. Write the TCWd into the next Command Word Stack
location and increment the CWSP.

d. Take the INT line active low if bit 4 of the HCWd is
set.

It is the responsibility of the host CPU to check
that the data contained in the Receive and Transmit
Data Buffers is identical in order to ascertain the
success or failure of the BIT. A 32 word self test
sequence will take nominally 50us. Note: The RTON
bit in the Hybrid Control Word must be zero during
this type of self test.

4. Whenever bit 2 of the HCWd is set the device will upon
reception of a receive command containing a subaddress
value of 1E (hex):-

a. Transfer the associated Data Words to the “Processor
RAM” Receive Data Buffer 1E (hex).

b. Transfer the contents of “Processor RAM” Receive
Data Buffer 1E (hex) to Transmit Data Buffer 1E
(hex) in the “1553 RAM”.

c. Write the Command Word into the next Command
Word Stack location and increment the CWSP.

d. Take the INT line active low if bit 3 of the HCWd is
set.

e. Update the HIWd, 1553SWd, BITWd and 1553CWd
locations in the “Processor RAM”.
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10. MODE COMMANDS (RX DATA)

Upon reception of a valid receive mode command with 5. Write the Command Word into the next Command
an associated Data Word, the device will :- Word Stack location and increment the CWSP.

1. Load the Command Word Latches with the received 6. Take the INT line active low if the relevant HCWd
Command Word. bit is set.

2. Store the associated Data Word in the Receive Mode 7. In the case of a Synchronise With Data Word mode
Data Buffer in the “1553B RAM” area indicated by the command, also pulse the SYNC line active low if the
mode code field of the received Command Word. bit 11 of the HCWd is set.

3. Modify the 1553B Status Word using the SMWd and 8. Update the HIWd, 1553SWd, BITWd and 1553CWd
the 6 hard wired lines, then Transmit its 1553B Status “Processor RAM” locations.

Word .

4. Transfer the mode Data Word into the equivalent location sequence is shown in Figure 6.
in the “Processor RAM”.

A typical Synchronise With Data mode command

1553 Data Bus —-I CO1R0011 I

DATA WORD

1553 Data Bus ——'f l | l | | I
INTERNAL ADDRESS BUS | i Ca c"’SI I‘“’ | :
INT/SYNC : I I :

INTERNAL ADDRESS BUS

CK 10MHz
; DI
INT/SYNC : L I
Key: t1 - 2.5us max
A - CW11-0 updated 12 - 4.5us typical
B -1553B Status Latch loaded 13 - 300ns typical
C - Processor RAM LHS written to )
CWS - Command Word Stack Address Note: All address values in hex

Figure 6: Synchronise with Data Word Mode Command
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11. RECEIVE COMMANDS

Upon reception of a valid non-mode receive command,
the device will:-

1. Load the Command Word Latches with the received
Command Word.

2. Store the associated Data Words in the Receive
Data Buffer in the “1553B RAM” area indicated by
the subaddress value of the Command Word.

3. If the correct number of contiguous valid Data Words
are received the device will modify the 1553B Status
Word using SMWd and 6 hard wired status lines,
transmit the 1553B Status Word, then inspect the
RACWd .

4. If the subaddress value in the RACWd matches that
of the Command Word the device will wait until the
host CPU alters the contents of the RACWd before
continuing, but will service any valid 15538 Command
Words arriving in the meantime.

5. If the subaddress values do not match, the gate
array willtransfer the Data Words into the equivalent
locations in the “Processor RAM”.

6. Write the Command Word into the next Command
Word Stack location and increment the CWSP.

7. Take the INT line active low if bit 4 of the HCWd is
set.

8. Finally update the HIWd, 1553SWd, BITWd and
1553CWd locations in the “Processor RAM”.
Note: These locations may not always be updated if
a further valid command is receivedwwith an inter-
message gap less than 20ps after reception of a
broadcast command.

Host CPU Actions:- Whenever the host CPU wants to
read a Receive Data Buffer and wants to avoid reception of
a ‘part message’ it must:-

1. Write the subaddress of the buffer into the RACWd.
Note: No Transfer Control Word required for RACWd.

2. Wait for 600ns.

3. Read the Data Words out of the buffer in numerical
order starting at the first location in the buffer.

4. Clear the RACWd on completion.

Error detection - if an error is detected in the incoming
message the device will not transmit the 1553B Status
Word, but the appropriate status word bits will be set and
all further operations will be aborted, ie. the following RAM
locations will not be updated, Command Word Stack and
the CWSP. Also, the INT line will not go active and the
invalid message will not be transferred into the “Processor
RAM”. However HIWd, 1553SWd, BITWd, 1553CWd will
be updated as normal.

Figure 7 shows a 2 word receive command to
subaddress 01. This figure identifies the gate array’s
accesses to the left hand side of the “Processor RAM”. It
can be seen that the first location in the Receive Data
Buffer 020 (hex) is written, followed by location 021 (hex).
Address 022 (hex) is then accessed without being written
to. Finally one of the Command Word Stack locations is
updated, the address of which is then written into location
409 (hex).

1553

Data _{ C01RO102 L 00000 l
N

Bus

Bus

A
1553 :
Data —-I: | l | l ‘ l l I |

INTERNAL ADDRESS BUS

INT

INTERNAL

ADDRESS

BUS

CK 10MHz

Key:

A - CW11-0 updated

B -1553B Status Latch loaded

C - Processor RAM LHS written to
CWS - Command Word Stack Address

t1 - 2.5us max
t2 - 4.5us typical
3 - 300ns typical

Note: All address values in hex

Figure 7: Receive Command - 2 Words to Subaddress 01
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12. TRANSMIT COMMANDS

Upon reception of a valid non-mode transmit command
the device will:-

1. Load the Command Word Latches with the received
Command Word.

2. Modify the 1553B Status Word using the SMWd and
the 6 hard wired status lines, then transmit the
1553B Status Word.

3. Transmit the appropriate number of Data Words
contained in the Transmit Data Buffer indicated by
the Command Word Subaddress bits.

4. Write the Command Word into the next Command
Word Stack location and increment the CWSP.

5. Take the INT line active low if bit 5 of the HCWd is
set.

6. Update the HIWd, 1553SWd, BITWd and 1553CWd
“Processor RAM” locations.

MCT83100 Series

Host CPU Actions - Whenever a host CPU wishes to
update a Transmit Data Buffer, it must:-

1. If the appropriate Transmit Data Buffer has been
updated within the last 800us - check that neither
TCWd contains the appropriate subaddress value.

2. Write the Data Words into the appropriate Transmit
Data Buffer.

3. Interrogate the TCWd locations in order to ascertain
which is zero.

4. Write the appropriate subaddress value and word
count into the TCWd containing zero. A word count
of 00 will ensure that all of the 32 words in the buffer
are transferred.

When the gate array detects the TCWd being updated,
it will transfer the indicated number of Data Words to the
indicated buffer in the “1553B RAM”. This transfer may be
delayed if that buffer is being accessed in order to service
a Transmit Command. Upon completion of the data transfer
the device will clear the relevant TCWd.

Figure 8 shows a one word transmit command to a
subaddress 01. This figure identifies the gate array’s
accesses to the LHS of the “Processor RAM". It can be
seen that one of the Command Word Stack locations is
written to the address, which is then written into address
409 (hex).

50100000 : r

1553 Data Bus

INTERNAL ADDRESS BUS

NT

INTERNAL ADDRESS BUS

a

a

Key:

A - CW11-0 updated

B -1553B Status Latch loaded

C - Processor RAM LHS written to
CWS - Command Word Stack Address

t1 - 2.5us max
t2 - 5.5us typical
t3 - 300ns typical

Note: All address values in hex

Figure 8: Transmit Command - 1 Word from Subaddress 01
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13. MODE COMMANDS (NO DATA)

Upon reception of a valid mode command (no data) the 4. Take the INT line active low if the relevant HCWd
device will:- bit is set.

1. Load the Command Word Latches with the received 5. In the case of Reset RT mode command also pulse
Command Word. the RSOP line active low.

2. Modify the 1553B Status Word using the SMWd and 6. In the case of Synchronise Without Data mode
the 6 hard wired status lines, then transmit the command also pulse the SYNC line active low.
15538 Status Word. 7. Update the HIWd, 1553SWd, BITWd and 1553CWd

3. Write the Command Word into the next Command “Processor RAM” locations.

Word Stack location and increment the CWSP. Typical Synchronise Without Data and Reset RT mode

command sequences are shown in Figures 9 and 10
respectively.

DATA WORD

INTERNAL ADDRESS BUS
INT/SYNC
INTERNAL ADDRESS BUS : WS ym

&Kimnz —— SAaAannnnnnnnnruuuTeEe

IRTSYNC : A s
Key: t1 - 2.5us max
A - CW11-0 updated t2 - 5.5us typical
B -1553B Status Latch loaded t3 - 300ns typical
C - Processor RAM LHS written to
CWS - Command Word Stack Address Note: All address values in hex
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Figure 9: Synchronise without Data Word Mode Command
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INTERNAL ADDRESS BUS
INT/ASOP
INTERNAL ADDRESS BUS
CK 10MHz
INT/RSOP
Key: t1 - 2.5us max
A - CW11-0 updated t2 - 5.5us typical
B -1553B Status Latch loaded t3 - 300ns typical
C - Processor RAM LHS written to
CWS - Command Word Stack Address Note: All address values in hex

Figure 10: Reset Remote Terminal Mode Command
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14. MODE COMMANDS (TX DATA)

Upon reception of a valid transmit mode command with 3. Write the Command Word into the next Command
an associated Data Word, the device will :- Word Stack location and increment the CWSP.
1. Load the Command Word Latches with the received 4. Take the INT line active low if the relevant
Command Word. HCWAd bit is set.
2. Modify the 1553B Status Word using the SMWd and 5 In the case of a Transmit Vector Word mode
the 6 hard wired lines, thep transmit its 1553B command, also pulse the VECT line active low.
Status Word followed contiguously by the contents 6. Update the HIWd, 1553SWd, BITWd and 1553CWd

of the RAM location indicated by the mode code

fiald of the Command Word,

1HeiG CF Ine Lon

“Processor RAM” locations.

A typical Transmit Vector Word mode command
sequence is shown in Figure 11.

INTERNAL ADDRESS BUS ~ : |cwsl I‘Wl

INTERNAL ADDRESS BUS [ews 1 [ 409 1
CK 10MHz W
— || :
iNT /VECT 1
Key: t1 - 2.5us max
A - CW11-0 updated t2 - 5.5us typical
B -1553B Status Latch loaded t3 - 300ns typical
C - Processor RAM LHS written to
CWS - Command Word Stack Address Note: All address values in hex

Figure 11: Transmit Vector Word Mode Command
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15. ILLEGAL COMMANDS

The MCT83100 implements the illegal command option
of 1553B and sets the message error bit in the Status Word
as appropriate in response to illegal mode commands. The
mode commands that the MCT83100 deems legal are
listed in Table 19. The host CPU is given the option of
illegalising any broadcast-T/R-subaddress-word count
combination by driving ME input low within 2.5us of the
CW11-0 output pins being updated. It is also possible to
make all of the reserved mode commands legal by setting
bit 3 of the SMWd low, and any of these may then be
illegalised using the ME input.

Note: The ME input is strobed 2.5us afterthe Command
Word outputs change. ‘

MCT83100 Series
16. BROADCAST COMMANDS

Upon reception of a valid Broadcast Command the
device will load any associated Data Words into the
Broadcast Receive Data Buffer indicated by the subaddress
value. By setting bits 8 & 9 of the HIWd to zero the device
can be prevented from acting upon broadcast commands
- should a broadcast command be received it will be
completely ignored.

Label Parameter min | max |unit
t CW11-0 Valid to ME - |25 | ps
Table 18: Message Error Timing
Transmit/ Mode Function Associated | Broadcast
Receive Code Data Word Command

Bit Allowed
1 00000 Dynamic Bus Control no no

1 00001 Synchronise no yes

1 00010 Transmit Status Word no no

1 00011 Initiate Self Test no yes

1 00100 Transmitter Shutdown no yes

1 00101 Override Transmitter Shutdown no yes

1 00110 Inhibit Terminal Flag Bit no yes

1 00111 Override Inhibit Terminal Flag Bit no yes

1 01000 Reset Remote Terminal no yes

1 10000 Transmit Vector Word yes no

0 10001 Synchronise yes yes

1 10010 Transmit Last Command yes no

1 10011 Transmit BIT Word yes no

0 10100 Selected Transmitter Shutdown yes yes

0 10101 Cverride Selected Transmitter Shutdown yes yes

Table 19: Legal Mode Commands
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17. RESPONSE TIME

The response time of the MCT83100 when measured
from the mid-point of the parity bit to the mid-point of the
sync bit is 10.5 +0.5ps.

Label Parameter Typ Max | Unit
tNT INT Pulse Width 300 385 | ns
with INTACK Low
isync | SYNC Puise Widih | 3006 | 360 | ns
tvecT VECT Pulse Width 300 360 | ns
trsop | RSOP Pulse Width 300 360 | ns
tiLn INTACK falling edge - 30 ns
to INT rising edge

Table 20: Interrupt Timing

18. COMMAND WORD BITS 11-0

The twelve hard wired Command Word lines are updated
by the device 60ns (max) after the rising edge of the
10MHz clock signal. The least significant eleven bits (CW10-
0) follow the Command Word bits exactly. Bit 11 will be
high for broadcast commands and low for non-broadcast
commands.

19. RAM ACCESS

Whenever a host CPU attempts to access the same
location as the on-board gate array the RAMBUSY signal
will go active. The host CPU must not access the on-board
RAM whilst RAMBUSY signal is active. The gate array
accesses to the LHS of the “Processor RAM” are nominally
300ns for all ‘receive’ locations ie 000-3FF and 800-BFF
(hex) and 400ns for all ‘transmit’ locations ie 400-7FF
(hex). Hence the absolute maximum time that RAMBUSY
will be active is 475 ns - ie gate array access (400ns) plus
RAMBUSY delay (70ns) + 5ns to allow for clock skew.

Note: In the majority of system designs it is unlikely
that both the gate array and the host CPU will attempt to
access the same location at exactly the same time.

20. RECEIVE DATA BUFFER

In order to prevent reception of incomplete 1553
messages, a host CPU must write a RACWd containing
the relevant subaddress value into location 405 (hex)
before reading the Receive Data Buffer contents. The
Data Buffer must be read in ascending numerical order
starting at the first location of the Receive Data Buffer.

The on-board gate array inspects its internal copy of
the RACWd contents immediately prior to initiating the
transfer of a received message between the “1553 RAM”
and the “Processor RAM". This transfer is carried out in
ascending numerical order starting at the first location in
the Receive Data Buffer. If the internal RACWd contains
the same subaddress value as that contained in the received
Command Word, then the transfer will be delayed until the
RACW(d contents are changed. If the subaddress values
do not match, the transfer will go ahead.

Figures 13 shows when the data transfers occur after
reception of a seven word receive command. Three
situations are highlighted:-

a) During a ‘normal’ sequence when the host CPU
accesses the Receive Data Buffer after the gate array has
completed loading it.

b) If the RACW(d is written to by the host CPU immediately
after the internal RACWd has been interrogated by the
gate array then the host CPU is held off from reading the
former contents of the “Processor RAM” by the RAMBUSY
signal.

c) When the RACWd is written to by the host CPU
immediately before the gate array has interrogated it. In
this situation the gate array 'C’ transfer, (see Figure 12), is
held up until the host CPU alters the contents of the
RACWd .

The gate array accesses will take 300ns each therefore
the maximum delay incurred on the host CPU attempting
to read a Receive Data Buffer will be 475ns minus the time
difference between it writing the RACWd and then attempting
to read the data location.

<€ »| 1553 |«

0
Processor |« »| Host

4

RAM

A
1553<—>| 1553 RT

RAM JR— CPU
RAMBUSY

GT

Gate
Array

Figure 12: MCT83100 Data Flow Diagram (read in conjunction with Figures 13 and 14)
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21. RECEIVE DATA TRANSFERS

A .___{ MD ] DATA l DAlA r oAlA l DATA l DAlA [ DATA l DATA = tu’ms I
8 [ I
o1 L
C [ l
> I —

RAMBUSY

Figure 13a: Normal Sequence

A DATA ll STATUS
or — 11

¢ [ oo Jon [ o2 [ onn [ o2a [ o5 | o026 | [ as |
o [aos J 020 | oav | o2 | o235 | o2 | oas | oz [a0s]

RAMBUSY L_‘L_]L__'L__JI_,L_]L—J

Figure 13b: RACWd Updated After Being Interrogated by The Gate Array

o M

[ oo [ oar [ o022 | o023 [ 02¢ | 025 | o6 |

{105 J020]021]022] 023024 Jo2s Jo26 ] 0s]

RAMBUSY

Figure 13c: RACWd Updated Before Being Interrogated By The Gate Array

Note: A,B,C and D refer to the data transfers indicated in Figure 12. Host CPU memory access time is shown
considerably less than 300ns for diagramatic purposes. Normally processor access would be slower and less RAMBUSY
pulses would be generated.
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22. TRANSMIT DATA BUFFER

In order to prevent transmission of incomplete 1553
messages, the host CPU must ensure that neither TCWd
contains the appropriate subaddress value, before updating
a Transmit Data Buffer. Once the Data Buffer has been
updated, the host CPU must then interrogate the TCWd
locations in order to ascertain which is zero, then write the
appropriate subaddress value and word count into the
TCWd containing zero. When the gate array detects the
TCWd being updated, it will transfer the indicated number
of Data Words to the indicated buffer in the “15653 RAM”.
This transfer may be delayed if that buffer is being accessed
in order to service a Transmit Command. Upon completion
of the data transfer the device will clear the relevant
TCWAd. Figure 8 details the transmit data transfers.

The host CPU may encounter two delays in updating a
Transmit Data Buffer.

(i) If the host CPU instructs the gate array to transfer
a 32 word message immediately after reception of atransmit
command containing the relevant subaddress value, then
the gate array will not clear the TCWd for 736us assuming
a second 32 word transfer is requested using the other
TCWd.

(i) If the gate array is instructed to transfer two 32
word messages simultaneously then both TCWds will be
non zero for a maximum of 82us, assuming simultaneous
reception of a 32 word receive command. (The internal
transfers interleave.)

Figure 14b shows how an internal transmit data transfer
is delayed by the transfer being initiated just after reception
of a transmit command to that subaddress.

Figure 14c shows that an internal transmit datatransfer,
once started, will procede in parallel with the much slower
1553 data transfer.

Note: A 32 word Transmit Data Buffer update will take
typically 40us.

A rCMD J [ STATUS l DATA I DATA l DATA i DATA l OATA l DATA I DATA l
8 [ ]
c ] 1
D
Figure 14a: Normal Sequence

8 l ]
4 ‘
D [ 1

Figure 14b: Transmit Command Received Before TCWd is Updated
5 [ 1
c [ |
D [ 1

Figure 14c: Transmit Command Received After TCWd is Updated

Note: A,B,C and D refer to the data transfers indicated in Figure 12.
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23. MEMORY ACCESS SIGNAL TIMINGS

Label Parameter Min. Max. Units
tre  Read Cycle Time . 90 2400 ns
tan  Address Access Time - 90 ns
tca RAMCS Access Time - 115 ns
toa RAMEN Access Time - 40 ns
toy  Output hold from address change 10 - ns
tez  RAMEN rising edge to Data in High Z - 40 ns
tcz  RAMCS rising edge to Data in High Z - 65 ns

Table 21: Read Cycle - Figures 15 and 16 apply

< tae .
A0-11 X X
DO-15 )
toy ton
tan
-1

Note:
1. RAMWE is HIGH
2. RAMCS is LOW 25ns prior to AO - A11 being VALID
3. RAMEN is LOW

Figure 15: Timing Waveform of Read Cycle 1

RAMCS 4(
toa ez
! —
- I
tez
D0-15 D

Note:
1. RAMWE is HIGH
2. AO - A11 VALID prior to RAMCS going LOW

Figure 16: Timing Waveform of Read Cycle 2
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Label Parameter Min Max Unit
twe | Write Cycle Time 115 2400 ns
tcw | RAMCS Active to RAMWE rising time 110 - ns
taw | Address Valid to RAMWE rising edge 85 - ns
tas Address Set Up Time 0 - ns
twp | RAMWE pulse Width 55 - ns
twr | Address Hold Time after RAMWE rising edge - ns
tcH RAMCS hold time after RAMWE rising edge - ns
tps | Data Set Up time 30 - ns
toy | Data Hold Time 0 - ns

Table 22: Write Cycle - Figure 17 Applies
twe
A0-11 X
| tow tew |
RAMCS * 7|!
taw twa
RAMWE 4
tas twe ton
- ~
DO -15
tos
Note:
1. RAMWE is HIGH during address transition
2. RAMOE is HIGH
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Label Parameter Min Max Unit
tceL | RAMCS to RAMBUSY active - 70 ns
tcBH | RAMCS to RAMBUSY inactive - 70 ns
tABL | Address Valid to RAMBUSY active - 55 ns
tABH | Address Valid to RAMBUSY inactive - 45 ns
tics | Internal RAMCS Pulse - 400 ns

Table 23: RAMBUSY Timing - Figures 18 and 19 Apply

MCT83100 Series

AO0-11 >< ADDRESS MATCH X

— | tics
INTERNAL RAMCS

N ¥

RAMBUSY
K

Figure 18: Timing Waveform of Contention Cycle - CS Arbitration

AO-11 ADDRESS MATCH ADDRESSES NOT MATCH
RAMBUSY tagn I
R 4
tasL *

Figure 19: Timing Waveform of Contention Cycle - Address Arbitration
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24. TYPICAL INTERFACE CONNECTIONS

D(15:0) < I D(15:0)
A11-0) |~ ’ A(31:0)
MCT831XX 4___J— PROM (—J
AS
WEL | DS
WEH <——J - RDWR
OF $120
TS | PAL 1 s1z1
- FC2
RAMBUSY -« FC1
- FCO
DSAKO
DSAK1
-« cK
RSIP (= RESET
10MHz |<e
Figure 20: Typical 16-Bit Interface
A(10-0) |8 A(16:0)
WEL ‘J
WEH |
OE < MRD
G [ PAL [ MWR
RAMBUSY > < BHEN
LBUFEN == XACK
HBUFEN <= - CK
MCT831XX
RSP 1 RESET
10MHz
DIR
D(15:0) || 1.( 5245 | I D(7:0)
EN
o HBUFEN
DIR
D(7:0) 0 1xLS245 *————‘
EN
[ LBUFEN
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Figure 21: Typical 8-Bit Interface




25. PACKAGE OUTLINES

MCT83100 Series

[——————————— 240 (61.00) MAX ————————————

1.20 (30.5) MAX

MCTBSXXX/

TFD XXXX
XXXX
XXXX

CORNER

i

CHAMFER f
PIN 1 INDEX

1.60 (40.

2.35 (59.70) MAX ———————————

| I
[

0.25 (6.35) TYP

aln

0.10 (2.54)

e

I |

SR
*’F?&:ﬁé’é’éﬁm *‘

it

1— 0.10 (2.54)

Eo.zaz (6.10) MAX

0.09 (2.28) TYP
BOTH SIDES

60) MAX

1.30

DIMENSIONS IN INCHES (MILLIMETRES)

Pin1 3 43 45
12 (Rt
[ 1y
T IL
/&d.: — — :ﬂ-
1.10
(27.90)
Cote— — E——
e 1 S—
Iyl —p [e—o0s2nTYP |||
89l —»‘ [— 0.10 (2.54) TYP 471
0 88 48 46

PART NO.
INTERNAL REF NO.
SERIAL NO.

DATE CODE

Figure 22: Package Outline - Plug-In
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2.40 (61.00) MAX
2.20 (55.90) >
i 45 LEADS / SIDE Pin 46
Pin 80 ON 0.05 CENTRES " —=| |=—o0.10
(2.54)
L | o 0.008 (0.20) TYP—-»lq—— MAX
0.40 (10.20) MIN
—_ |
MCTB3XXX
1.60 (40.60) MAX TFD XXXX 1.20 (30.5) MAX
XXXX
XXXX
gy ] |
CORNER - Pin 45
CHAMFER
PIN 1 INDEX 0.05 (1.27) 0.020 +0.002 — le— 0.24
Pin 1 (0.51 £0.05) (6.10)
MAX
PART NO.
INTERNAL REF NO.
DIMENSIONS IN INCHES (MILLIMETRES) SERIAL NO.
DATE CODE
Figure 23: Package Outline - Flat-Pack



APPENDIX A - MCT83910/1/2 OPERATION

The MCT83910 version of the MCT83100 series of
hybrids has been designed to provide the STANAG 3838
Remote Terminal port of a STANAG 3910/STANAG 3838
interface.

A typical interface is shown in Figure 24.

The MCT83910 is similar to the MCT83102 but differs
in the following areas:

[P TIE Pg Rgror| alise Word is no lon
l |||U naru rlyullu IIII aiiSe vvor 1

within the device and if required must be buffe ed xter ally.
A HIWDEN output is provided to enable the contents of
such a buffer onto the ‘HD’ bus (see below).

2. The 12 bit latched Command Word is no longer
available on dedicated pins but can be latched off the ‘HD’
bus (see below). A CWLD output is provided to latch the
Command Word.

MCT83100 Series

3. The 16 bit data bus between the MIL-STD-1553B
interface device and the left hand side of the “1553 RAM”
is made available to the STANAG 3910 interface along
with 6 control lines. This 16 bit ‘HD’ bus and its associated
control lines (see Tables 26) are provided for the transfer
of high speed action and status words.

All commands/status/data transfers over the ‘HD’ bus
are preceded by the transfer of a control word. This control

word is available on both ednnc of the CLE nntnln and

WCIg avanatie ¢ cges © Lo OU

provides a description of the followmg word. Detalls of the
bit allocation of the control word are given in Table 25. The
control words for both receive and transmit commands
along with an indication of the timing relationships between
the STANAG 3910 interface control signals is given in
Figures 25 and 26.

fmmmmmm o me e o N
' MCT83910 E
i H
1 1
| STANAG STANAG '
RTAD J s 838 . DATA
L a1 e H
fmmmmmmmmmmm = = ) ) - o ! ADDRESS
H HIWDEN RAM l H
] )
! 1
STANAG — T | sranacaass [~ e a
3838BUS A ' TRANSCEIVER STANAG
1 STANAG STATUS bt H RTSTATUS BITS
[ P — CONTROL st | INTERRUPTS
' . 3898 Wb
STANAG H STANAG 3838 PROTOCOL :
3838BUS B H TRANSCEIVER | ] ! __| stanac
[ — H 3910
: : 8kx16
T R ittt sttt ettt 4 RAM
HD* BUS
sl
¥ COUPLER e — le}
STANAG 3918 ] ]
;TAQ‘:GS ” FBRE OPTIC ECL-CMOS o STANAG
910 BU: TRANSCEIVER |1 CMOS-ECL 3910 r—l
CONVERTER PROTOCOL / SS1
¥ COUPLER —
T e roric o B - — -
39108Us 8 TRANSCEIVER - CONTROL
— STATUS
Figure 24: STANAG 3910 / STANAG 3838 Interface Example
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MCT83100 Series
MCT83910/1/2 PIN-OUT

1 BUS1(+) 24 | HD14 47 | RAMBUSY 70 | GT
2 BUS1(-) 25 | HIWDEN 48 | D15 71 | WE
3 VEE(1) 26 | HD6 49 | D14 72 | HD3
4 VDD(1) 27 | HD5 50 | D13 73 | HD2
5 ov 28 | HD4 51 | D12 74 | HD1
6 vCC 29 | RAMWEH 52 | D11 75 | HDo
7 TP1 30 | RAMWEL 53 | D10 76 | ME
8 TP2 31 | RAMOE 54 | D9 77 | SR
9 TXINAT 32 | RAMCS 55 | D8 78 | BUSY
10 | H/S 33 | A1 56 | D7 79 | SSF
11 | 10MHZ 34 | A10 57 | D6 80 | CSIN
12 | RSIP 35 | A9 58 | D5 8t | TF
13 | RSOP 36 | A8 59 | D4 82 | TXINHO
14 | VECT 37 | A7 60 | D3 83 | TP4
15 | SYNC 38 | A6 61 D2 84 | TP3
16 | INT 39 | A5 62 | D1 85 | vcC
17 | INTACK 40 | A4 63 | Do 86 | oV
18 | HD12 41 | A3 64 | RD 87 | VDD(0)
19 | HD8 42 | A2 65 | CLE 88 | VEE(0)
20 | HD10 43 | A1 66 | HD9 89 | BUSO(-)
21 | HD15 44 | A0 67 | csoUuT 90 | BUSO(+)
22 | HD11 45 | oV 68 | HD7
23 | HD13 46 | CASE 69 | CWLD

Notes:

1. Refer to Table 2 for description of power supply options.
2. For the 24 signals in italics refer to Tables 26 for description. Remainder of pins are described in Table 2.
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MCT83100 Series

Bit Name Description
15 BCST Command word had the broadcast address when high
14 RESMODE | Reserved mode code detected when high
13 SYNCVEC | Synchronise/Transmit Vector Word being transferred when high
12 CMDSTAT | Command/Status Word being transferred when high
11 NMD Non Mode Data: 1=normal data transfers. 0=mode data transfers
10 TR During data Transters the SA field contains the subaddress of the command word and the CWGC field
contains the Current word count. During command word, status modifier word and mode data transfers,
9 SA4 the SA and CWC field are as described below:
-] SA3
Z SA2 WE RD TR SA CWC
6 SA1 0 1 0 00 00 Command word (Receive)
5 SA0 0 1 1 00 00 Command word (Transmit)
1 1 4] 00 00 Status modifier word read (Receive)
4 Cwc4 0] 1 [}] 01-1E 0-1F | Received data
3 CWC3 1 0 1 01-1E 0-1F | Data to be transmitted
0 1 0 1iF 0-1F Mode data (to S/System)
2 CWc2 1 0 1 1F_|_0-1F_| Mode data (from S/System)
1 CWet Thus, command words, data words and data words associated with mode commands can be directly
0 CWCO located in subsystem memory.
Table 25: MIL-STD-1553B Interface Control Word
Pin Name Dir Logic Description
21 HD15
24 HD14
23 HD13
18 HD12
22 HD11
20 HD10
66 HD9 16 bit internal tri-state data bus (‘HD’ BUS) which allows subsystem to
19 HD8 110 C4 detect STANAG 3910 action words. The Hybrid Initialise Word is
68 HD7 loaded by the device on power up via this data bus. The 1553B
26 HD6 Command Word is available on this bus on both edges of CWLD.
27 HD5
28 HD4
72 HD3
73 HD2
74 HD1
75 HDO
Table 26a: MCT83910 Pin Descriptions Internal Data Bus
Pin Name Dir Logic Description
80 CSIN /P Active low chip select input to the LHS of the 1553B dual port RAM.
67 | CsouT | OP Active low internal chip select output which under normal operation should be

connected to pin 80. Failure to make this connection allows the subsystem to
connect external devices to the internal data bus.

25 | HIWDEN | O/P Active low pulse which can be used to enable Hybrid Initialise Word onto the

[P I g

internal data bus.

69 CWLD | oP C4 Active high pulse which can be used to load the 1553B Command Word off the
internal data bus.

70 GT o/P Active low pulse which indicates a valid 1553B transaction.

71 WE o/P Active low write pulse to LHS of the 1553B dual port RAM

64 RD o/P Active low read pulse to LHS of the 1553B dual port RAM

65 CLE orP Active low pulse which can be used to load internal control words off the

internal data bus.

Table 26b: MCT83910 Pin Descriptions Internal Data Bus Control
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Label Description Min Typ Max Unit
VOH Output High Level Voltage 2.5 - - Vv
VOL Output Low Level Voltage - - 0.4 \
IOH Qutput High Level Current - - -0.8 mA
I0L Qutput Low Level Current - - 2.0 mA
VIH Input High Level Voltage 2.0 - VCC \'
VIL Input Low Level Voltage 0 - 0.7 \
IH Input High Level Current - - 10 nA
I8 Input Low Level Current - - -0.4 mA

Table 27: MCT83910 Electrical Characteristics - CMOS Input/Output - Type C4

STANAG 3910 Interface Timing Diagrams

COMMAND [ DATA l I STATUS

]

Al
=
=

S

0
«
o]
[
=i

8l

4
9

g
==

CwWLD

1. Control Word=1000 (hex)
2A. Control Word=02CO0 (hex)

Figure 25a: Receive Command - 1 Word Subaddress 22

[ COMMAND I [ STATUS l DATA

1. Control Word=1400 (hex)
2B. Control Word=06CO (hex)

Figure 25b: Transmit Command - 1 Word Subaddress 22
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t
. [ aa——
CLE ——l_l t t
I ! . || L]
csouT E E I ' I l ’
— l L : 1
WE
: : S N e
— [} [} H i >, i
RO N 1 i
W daul o ' -
! b | j——| \
HD ———{ CONTWORD (1) l CMDWORD } II II
STAT MOD
3
— [e——]
CLE
CSouT T T
= i1 L1
WE H H T 1
1 1 H 1t
= ! i fe—>! ]
RD ! + ! —
B : : ] I |I
[—— | ) |1,
| T I l
HD { CONTWORD (22) | { |
DATA WORD IN
. e—tt|
CLE ] | Yo
- h \ |
CsSouT T T
_ , i ——l
WE
i I
" : e o :
| ]
HD { CONTWORD (2b) I DATAWORDOUT  |——

Label Timed from Timed to Min Typ Max Unit
t1 Strobe | Strobe T - 1.0 - ps
12 Data Valid Strobel - 0.5 - us
13 Strobe T Data Valid - 0.5 - us
t4 Strobe T Data Valid 0 - - us

Notes: _

1. ‘strobe’ may be any of CLE, CSOUT or WE, whichever is relevent for the transfer.
2. ‘" represents a low to high transition.

3. '}’ represents a high to low transition.

Figure 26: STANAG 3910 Interface Timing Details (refer to Figures 25a and 25b for basic transfers)
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GEC PLESSEY

[SEMICONDUCTORS |

3122-1.2 October 1991

CT1487M/CT1589M

MIL-STD-1553 LOW POWER SINGLE AND DUAL TRANSCEIVERS

FEATURES

B Available in £15V (CT1487M) and £12 V (CT1589M)
versions

B AC interstage coupling prevents static burnout

Receiver filtered to improve S/N ratio of system

B Dissipates only 1.3 watt total at 25% transmitting
duty cycle (dual unit - 1.8 watts total). 100% duty
cycle permissible at 125°C case temperature

W 20 mV typical output offset
B Meets MIL-STL-1553A/B

M Available to Standard Military Drawings (see
Ordering Information)

B 24 pin double dip package or flat pack for single unit

M 36 pin double dip package or flat pack for
dual unit

B TTL compatible

Note: All data shown is for a single transceiver unless
otherwise noted. Dual transceivers are two completely
independent units in a common package.

GENERAL DESCRIPTION

The CT1487M/CT1589M family of single and dual
transceivers is a second generation series incorporating
monolithic bipolar devices for improved reliability and
producibility. For thermal considerations, the drive stage
transistors are “off” the bipolar array. Input/output signals
are compatible with both MIL-STD-1553A and B systems.

DETAILED DESCRIPTION

RECEIVER DESCRIPTION

The Receiver section accepts bi-phase differential data
at the input and produces two TTL signals at the output.
The outputs are RX DATA OUT and RX DATA OUT and
represent positive and negative excursions, respectively,
of the input beyond a predetermined threshold. See Figure
2 for receiver logic waveforms.

The positive and negative thresholds are designed for
optimum word error rate. The receiver begins to detect
Data Bus signals (1 MHz, sinusoidal) that exceed 0.9 volt
nominal peak-to-peak when used with the specified
transformer. See Figure 4 for typical input/output
connections.

If the RECEIVER STROBE input is LOW, the RX DATA
OUT and RX DATA OUT are inhibited. If unused, a 2K-
ohm pullup to +5V is recommended.

Note: See ORDERING INFORMATION for units with
inverted outputs. (Pg 7)

COMPARATOR

|
uxunourw"_—d—l
P Y
STROBE O—

T

RX DATA OUT
GND
oND COMPARATOR

GND

SEE FIGURES 6 AND 7 FOR PIN ALLOCATION.

RECEIVER '
1
I

NOTE: PIN NUMBERS VARY FOR SINGLE AND DUAL UNIT TRANSCEIVERS.

RX DATA IN

FILTER LIMITER

Figure 1: Functional Diagram, CT1487M
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DRIVER DESCRIPTION

The Driver section accepts complementary TTL data at
the input. When coupled to the Data Bus with the specified
transformer (isolated on the Data Bus side with 55-ohm
fault isolation resistors and loaded by two 70-ohm
terminations plus additional receivers), the Data Bus signal
produced is 6.8 volts nominal peak-to-peak (at point A,
Figure 4).

When both TX DATA IN and TX DATA IN inputs are
both held LOW or held HIGH, the driver output becomes a
high impedance and is removed from the line. In addition,
an overriding TX INHIBIT input takes priority over the
condition of the data inputs and disables the driver. See
Figure 3 for the driver logic waveforms.

TX DATA IN and TX DATA IN inputs must be
complementary waveforms of 50% average duty cycle and
with less than 15 ns skew between them.

CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS CT1487 CT1589
Power supply voltage (V) -0.3 to +18.0V -0.3to + 18.0V
Power supply voltage (Vge) +0.3 to -18.0V +0.3 to —18.0V
Power supply voltage (V) -0.3 to +7.0V —-0.3 to +7.0V
Logic input voltage (RECEIVER STROBE, -0.3 to +5.5V -0.3 to +5.5V

INHIBIT, TX DATA IN, TX DATA IN)

Receiver differential input
(RX DATA IN, RX DATA IN)

+20 V (40 V p-p) + 20V (40 V p-p)

Operating case temperature range (T,)

Receiver input voltage (RX DATA IN or +15V +15V
RX DATA IN)

Driver output current (TX DATA OUT or +200 mA +300 mA
TD DATA OUT)

Transmission duty cycle at T, = 125°C 100% 100%

-55 to +125°C -55 to +125°C

POWER AND THERMAL DATA, TOTAL HYBRID (DRIVER AND RECEIVER)

CT1487M CT1583M
PARAMETER/CONDITION SYMBOL | MIN TYP MAX MIN TYP MAX UNIT
Power supply voltages Vee 14.25 15 15.76 1.4 12 12.6 \"
Voo |-1425 | -15 | -15.75 | -11.4 -12 -12.6 %
Vea 45 5 5.5 45 5 55 v
Power dissipation of most critical P Note 1 350 500 Note1 350 500 mwW
(hottest) device in hybrid during
continuous transmission
(100% duty cycle)
Thermal resistance, most critical device DBic 50 50 °C/W
Junction to case temperature rise of Tic 25 25 °C
most critical device at 100% duty
cycle transmission
Total supply current “standby” mode, or S*|D* | §*|D* s*|D* | §*|D*
transmitting at less than 1% duty cycle lee 15|30 | 22|44 15(30 | 22|44 mA
(e.g. 20 ps of transmission every 2ms loe Note 2 | 25|50 | 35/70 |Note2 | 25|50 | 35|70 mA
or longer interval) loel Note 2 | 32|64 | 45/90 |Note2 | 32|64 | 45/90 mA
Total supply current transmitting
at 1MHz into a
35-ohm load at DUTY CYCLE
point A in Figure 4 25% c25 |[Note 3 | 55|70 | 75 100 [Note3 | 70|85 |95 {120 | mA
100% l.c100 |Note 3 |185|200|235|260 | Note 3 |224{240/290{315| mA

* § = single unit, D = dual unit (one unit transmitting)

Notes:

1. Decreases linearly to zero at zero duty cycle.

2. lge and I limits do not change with mode of operation or duty cycle.
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CT1487M/CT1589M

ELECTRICAL CHARACTERISTICS, RECEIVER SECTION (See Figure 2)

PARAMETER/CONDITION SYMBOL | MIN TYP MAX UNIT

INPUT CHARACTERISTICS

Differential input impedance DC to 1MHz Zin 9K ohms
Differential voltage range Vigr + 20V Vpeak
Input common mode voltage range Vier + 10V Vpeak
Common mode rejection ratio (from point A, Figure 4) CMRR 40 dB
STROBE characteristics
(Logic "0" inhibits output)
"0" input current (vs = 0.4 V) li -1 mA
"1" input current (Vs = 2.7 V) Iy 40 uA
"0" input voltage Vi 0.7
"1" input voltage Vih 2 Vv
Threshold characteristics (sine wave at 1MHz) Vit 0.8 1.1 Voo
NOTE: Threshold voltages refer to point A, Figure 4.
Filter characteristics 2 MHz Vino 1.5 8 Vo
(sine wave input) 3 MHz Vihs 5 Vop

OUTPUT CHARACTERISTICS

"1" state (lsource = 400 pA) Von 25 3.4

"0" state (lsink = 4 mA) Von 0.5
NOTE: With receiver input below threshold both RX DATA
OUT and RX DATA OUT remain in "0" state.

Delay (average) from differential input zero crossings to tbRx 340 450 ns
RX DATA OUT and RX DATA OUT output 50% points

LINE-TO-LINE
INPUT

| I | B 1

OUT  NOTE: BOTH OUTPUTS LOW WITH

NO INPUT OR STROBE AT J"—'_] ﬂ _-l J—l
RX DATA LOGIC 0",

Figure 2: Receiver Logic Waveforms (for Inverted Data Output, see Ordering Information)
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ELECTRICAL CHARACTERISTICS, DRIVER SECTION (See Figure 3)

PARAMETER/CONDITION SYMBOL | MIN TYP MAX UNIT

INPUT CHARACTERISTICS

"0" input current (Vi, = 0.4 V) Iy -1 mA

"1" input current (Vi, = 2.7 V) lin 80 HA

"0" input voltage Vit 0.7 \"

"{" input voltage Vin 2 \"

Delay from TX INHIBIT (0 — 1) to inhibited toxoFF 150 225 ns
output impedance

Delay from TX INHIBIT (1 — 0) to active tbxoN 100 150 ns
output impedance

Differential output noise Vhoi 10 mVyp

Differential output impedance (inhibited) at 1 MHz Zyi 8K ohms

OUTPUT CHARACTERISTICS

Differential output level at point B, Figure 4 (145-ohm load) Vo 26 28 35 Voo
Rise and fall times (10%—90% of p-p output) t 100 160 300 ns
Output offset at point A in Figure 4 (35-ohm load) Vos +20 +75 mV peak

2.5 ps after mid-bit crossing of parity bit of last word
of a 660 ps message

Delay from 50% point of TX DATA IN or TX DATA IN torx 100 200 ns
to zero crossing of differential output

TX DATA IN
BOTH HIGH OR BOTH

e L UL LT L
LU i

—-_— |
- ———
INHIBIT 1 i - OVERRIDING - "{

HI OR LOW INHIBIT {Hl OR LO

>+ toxon

toxore ”

|
1
|
|

Figure 3: Driver Logic Waveforms
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N1:N2
— SEE TABLE
BIPOLAR |, |7 ™|, ‘ ! 55 Q
ZERO DATA  DATA ? AN
ouT IN ourt =7\ TAPSATN:N, FOR FOR
*
—; STUB COUPLING A DIRECT
~l = | — (SEE TABLE) 55 0 | coupLing
BIPOLAR > __IX], 3|S Do g
ONE p— DATA DATA VWA~
ouT IN out
HARRIS CT1478M
‘HD15530 OR
CT1589M
BIPOLAR |, .| rx RX |,
ONE DATA  DATA TURNS RATIO CT1487M CT1589M
IN
N out NN, 14:1 11
N1 :N3 2:1 1:0:707
(TECHNITROL | (TECHNITROL
BIPOLAR | o LBX . __BXY T1553-2 OR T1553-1 OR
ZERO DATA  DATA EQUIVALENT) | EQUIVALENT)
IN ouT iN
* SEE FIGURES 6 AND.7 FOR PINOUTS.
Figure 4: Typical Input/Output Connections
7
E 4
<
2
z DUAL UNIT
2 4
- <l
DRIVE TIME
s T % DUTY CYCLE =
g DRIVE + RECEIVE TIME
- /
g 2 - "1 SiNGLE UNIT
w |~ 1
5 —
-
o 1
o L]
< 1 i
4
[+ 4
w
-
z
0 10 20 30 40 50 60 70 81 90 100 NOTE: CASE TEMPERATURE MUST BE
% DUTY CYCLE : HELD TO +125°C MAXIMUM.

Figure 5: Typical Internal Power Dissipation (Total Hybrid)
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CT1487M/CT1589M

F—— 1.279 MAX.

_—10.11-:‘:’—‘,'__

h® © 00000090 0 o q)

8:312
(24 PLcs)
0778
MAX. 0.600
*o0.002

0.060R (= PLCS) A

JOP  VIEW

| [ T

¢ o E)

\.
©0.08% X .00% j 0.0854 k——— oo ¢t. 005
12 PINS EQUALLY SFAC!D

0.1002 ,002 TOLELERANCE
NOMN - CUMULATIVE .

CONTRABTING COLOR
GLASS INDICATES PIN |

BOTTOM VIEW

Figure 6: Mechanical Outline for the “MP” Package

0.200 (5.08) MAX

0.170 (4.32) MIN
PIN LENGTH

r
[} I 0,020 (.050) ]

o{|a— 0.016 (.041)
(24 PLACES)

)

0,015 (3.81) MAX
SEATING PLANE

0.125 £ 0.080

1.400 (35.56) MAX —@={ (3.18 £ 2.03)
RAD (3 PLACES}
~

* 000000000000
13 24
?:’455, , 0.600 * 0.005
- {BOTTOM VIEW,
MAX (15.24 £ 0.127)
12
0000000000 0
l . 1.100 £ 0.005 .‘
150 (3.81) REF
0-150 (3.81) ’l 127.94 £0.13) 0.103 £0.010
12 PINS EQUALLY SPACED | 26220-25)
AT 0.100 * 0,002 L—90° PIN 1
{2.54 £0.05) (IDENTIFICATION
TOLERANCE CORNER)
NON-CUMULATIVE
DDIP
le—1310 33.27) Max | —u| f@-0.085 (2.16) REF
0.200
PARTNO. e~ (5.08)
MAX
?f;?ﬂ \CT—-__
MAX X X X X \
0378 S
9.53) DATE
MIN, CODE
LU uuuuuuy
- ‘como -—140.010:04002
(2554) {0.25 £ 0.05)
PIN 1 TYP
0015 £ 0.005
{0.38 £ 0.08)
0.100
(2.54) -0 1.100 (27.94) —od
REF 12 LEADS/SIDE
ON 0.100 (2,54}
CENTERS
FLAT PACK

SINGLE UNIT (DDIP AND FLAT PACK)
PIN FUNCTION PIN FUNCTION

1 | TX DATAOQUT 13 | Vee

2 | TX DATA OUT 14 | NC.

3 | GND 15 | RX DATA IN

4 INC. 16 | RX DATA IN

5 |NC. 17 | NC.

6 | NC. 18 | GND

7 | RX DATA OUT 19 | Vee

8 | STROBE 20 45V

9 | GND 21 | TX INHIBIT
10 | RX DATA OUT 22 | TX DATA IN
11 JNCI 23 | TXDATAIN
12 |N.C. 24 | N.C.

NOTES:

1. DIMENSIONS SHOWN ARE IN INCHES
(MILLIMETERS IN PARENTHESES).

2. LEAD IDENTIFICATION NUMBERS ARE FOR
REFERENCE ONLY.

3. LEAD CLUSTER SHALL BE CENTERED
WITHIN $0.10 (2.54) OF OUTLINE

DIMENSIONS. LEAD SPACING DIMENSIONS

APPLY ONLY AT SEATING PLANE.

4. PIN MATERIAL MEETS SOLDERABILITY
REQUIREMENTS OF MIL-STD-202€,
METHOD 208C.

Figure 7: Mechanical Outline and Pinouts (Single Unit)




CT1487M/CT1589M

0.018 £ 0.002

— 1,910 (48.51) MAX———8» (046 0.05) DIA

0.790
(20.07)

[ 0500
(15.24)
XXX X REF

DUAL UNIT (DDIP AND FLAT PACK)

PIN FUNCTION CHANNEL

1 | TX DATA OUT 1
e Do \ 2 | TX DATAOUT 1
DATE CODE PART NO. 3 | GND
a|nNc
5 | RX DATA OUT 1
- 6 | STROBE 1
0.200 (5.08) MAX 7 | enD
8 | RX.DATA OUT 1
0.220 (559) MIN 9 | NC.
10 | TX DATA OUT 2
0.100 + 0.005 } 11 | TX DATA OUT 2
(2.54 £ 0,127) TYP 12 | GND 2
(TOLERANCE 13 | NC. 2
NON-ACCUMULATIVE) 14 | RX DATA OUT 2
0.100 16 | STROBE 2
(2.54) 1.700 (43.18) REF 16 | GND 2
REF 17 | RX DATA OUT 2
poip 18 | NC.
19 | Vee 2
f—— 1910 (48.51) MAX ———» 20 | RX DATA IN 2
21 | RX DATA IN 2
22 | GND
—>{l#— 0,010 + 0.002 23 | Vee 2
{0.25 ¢ 0.05) 24 | 45V 2
PART NO. DATE CODE 25 | TX INHIBIT 2
26 | TX DATAIN 2
1 27 | TX DATAIN 2
28 | vee 1
29 | RX DATA IN 1
0.790 30 | RX DATAIN 1
(20.07) 31 | GND
MAX 32 Vee 1
33 |45V 1
34 | TX INHIBIT 1
Py 35 | TX DATA IN 1
38 | TX DATA IN 1
PIN 1 (9.53)
MIN
—» ) lee—0:200 {5.08} MAX
} 0085 (2
0.100 (2.54) _.1 085 (2.16)
0.100 TYP
0.015 + 0.003
(2:54:—— 1700 {43.18) REF——esffa- 00 o Tve
FLAT PACK
NOTES:
1. GND PINS OF EACH SECTION SHOULD ALL BE CONNECTED EXTERNALLY.
2. DIMENSIONS SHOWN ARE IN INCHES (MILLIMETERS IN PARENTHESES).
3. LEAD IDENTIFICATION NUMBERS ARE FOR REFERENCE ONLY.
4. LEAD CLUSTER SHALL BE CENTERED WITHIN 20.10 (2.54) OF OUTLINE DIMENSIONS.
LEAD SPACING DIMENSIONS APPLY ONLY AT SEATING PLANE,
5. PIN MATERIAL MEETS SOLDERABILITY REQUIREMENTS OF MIL-STD-202E, METHOD 208C.

Figure 8: Mechanical Outline and Pinouts (Dual Unit)



CT1487M/CT1589M

ORDERING INFORMATION

Some of these devices are available to Standard Military
Drawings. Contact Customer Services at one of the
addresses below for more information.

CT1487M
CT1487MP
CT1487MFP
CT1487MI

CT1487MIFP

CT1487D
CT1487DI

CT1487DFP
CT1487DIFP

2-10

+15 V Single Unit Plug-in Package
+15 V Single Unit Plug-in Package
+15 V Single Unit Flat Pack

+15 V Single Unit Plug-in Package,
Inverted Receiver Data Outputs

+15 V Single Unit Flat Pack,
Inverted Receiver Data Outputs

+15 V Dual Unit Plug-in Package

+15 V Dual Unit Plug-in Package,
Inverted Receiver Data Outputs

+15 V Dual Unit Flat Pack

+15 V Dual Unit Flat Pack,
Inverted Receiver Data Outputs

“Inverted Receiver Data Output” refers to the logic
state of RX DATA OUT and RX DATA OUT when the bus
is quiet. All part numbers with the “I” suffix produce logic
“1” at the receiver outputs for quiet bus.

CT1589M
CT1589MP
CT1589MFP
CT1589MI

CT1589MIFP

CT1589D
CT1589DI

CT1589DFP
CT1589DIFP

+12 V Single Unit Plug-in Package
+12 V Single Unit Plug-in Package
+12 V Single Unit Flat Pack

+12 V Single Unit Plug-in Package,
Inverted Receiver Data Outputs

+12 V Single Unit Flat Pack,
Inverted Receiver Data Outputs

+12 V Dual Unit Plug-in Package

+12 V Dual Unit Plug-in Package,
Inverted Receiver Data Outputs

+12 V Dual Unit Flat Pack

+12 V Dual Unit Flat Pack,
Inverted Receiver Data Outputs
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CT2520-23 Series

LOW POWER +5 VOLTS ONLY TRANSCEIVER FOR MIL-STD-1553B

GENERAL DESCRIPTION FEATURES
The CT2520 + 5V only transceiver is a third generation hybrid B Monolithic +5V only drivers
device utilizing custom monolithic drivers and receivers. This B AC interstage coupli events static b ut
allows the device to be operated from a single + 5V supply. This erstag pling prevents static burno
design results in lower power and 100% duty cycle ispermissible B Receiver filtered to improve S/N ratio of system
at 125°C case temperature. Each driver dissipates less than 1.0 B 20mV typical outout off
watt at 25% duty cycle. mV typical output offset
B TTL compatible
M Available to Standard Military Drawings, please consult
your nearest Customer Service Centre
TRANSCEIVER TYPE PACKAGE NOTES
CT2520 DUAL 36PIN DIL ORFP
CT2521 DUAL 36PIN DIL OR FP 1
CT2522 SINGLE 24PIN DIL OR FP 1
CT2523 SINGLE 44PIN LCC

Note 1: PLUG IN PIN FOR PIN COMPATIBLE with Industry Standard Transceivers

DRIVER l

T
TX INHIBIY .
- SHAPING 0 Q@ TX DATA OUT
NETWORK

TX DATA IN DRIVERS I

SHAPING | TX DATA OUT
NETWORK

TX DATA IN

5V

RECEIVER
COMPARATOR

"—rﬂ

RX DATA OUT

|
RECEIVER STROBE T———-————-—-——4 FILTER LIMITER

RX DATA OUT

RX DATA IN

GND
COMPARATOR

|
-—-{RX(’JA_TAIN

I

(

GND

GND

(-

Figure 1: Functional Diagram



CT2520-23 Series

ELECTRICAL CHARACTERISTICS, RECEIVER SECTION

PARAMETER / CONDITION SYMBOL | MIN TYP MAX UNIT
INPUT CHARACTERISTICS
Differential Input/Output (Inhirited) Impedance DC to 1MHz, Total Hybrid Zn 3.5K ohms
Differential voltage range Vigr +20V Vpeak
Input common mode voltage range Vier +10V peak
Common mode rejection ratio (from point A) CMRR 40 dB
STROBE characteristics
(Logic “0” inhibits ouiput)
“0” input current (Vg = 0.4V) h -1 mA
“1” input current (Vg = 2.7V) hh 40 pA
“0” input voltage '/ 0.7 Vv
“1” input voltage Vin 2 Vv
Threshold characteristics (sine wave at 1 MHz) Vihi 0.6 1.2 Vp-p
NOTE: Threshold voltages refer to point A.
Filter characteristics 2MHz Vino 1.5 8 Vp-p
(sine wave input) 3MHz th3 5 Vp-p
OUTPUT CHARACTERISTICS
“1” state (lsource = 4001LA) Von 2.4 3.4
“0” state (I = 4MA) Von 0.5
NOTE: With receiver input below threshold both
RX DATA OUT and RX DATA OUT remain in “0” state.
Delay (average) from differential input zero crossings to tbRx 300 450 ns
RX DATA OUT and RX DATA OUT output 50% points
ELECTRICAL CHARACTERISTICS, DRIVER SECTION
PARAMETER / CONDITION SYMBOL | MIN TYP MAX UNIT
INPUT CHARACTERISTICS
“0” input current (V;, = 0.4V) ly -1 mA
“1” input current (V;, = 2.7V) lin 40 nA
“0” input voltage Vi 0.7 \"
“1” input voltage Vi 2 \"
Delay from TX INHIBIT (0 — 1) to inhibited tDxoFF 150 225 ns
output impedance
Delay from TX INHIBIT (1 — 0) to active tpxoN 100 150 ns
output impedance
Differential output noise Vioi 10 mVp-p
OUTPUT CHARACTERISTICS
Differential output level at point 8, Vo 25 27 35 Vp-p
(145-ohm load)
Rise and fall times (10% - 90% of p-p output) t, 100 160 300 ns
Output offset at point A (35-ohm load) Vos +20 +75 mV peak
2.5us after mid-bit crossing of parity bit of last word
of a 660uS message
Delay from 50% point of TX DATA IN or TX DATA IN tor 100 200 ns

to zero crossing of differential output

2-12




CT2520-23 Series

POWER AND THERMAL DATA, TOTAL HYBRID (DRIVER AND RECEIVER)
PARAMETER / CONDITION SYMBOL | MIN TYP MAX UNIT
Power supply voltages Ve 45 5.0 5.5 \
Power dissipation of most critical (hottest) CT2520 P, Note 1 1500 mW
device in hybrid during continuous transmission CT2521/2/3 250 mwW
(100% duty cycle)
Thermal resistance, most critical device CT2520 0, 10 °C/W
CT2521/2/3 60 °C/W
Junction to case temperature rise of most critical CT2520/1/2/3 ch 15 °C
device at 100% duty cycle transmission
Total supply current “standby” mode, or transmitting lec 55 70 mA
at less than 1% duty cycle (e.g. 20us of transmission
every 2ms or longer interval)
Total supply current transmitting *DUTY CYCLE
at 1MHz into a 35-ohm load at
point A 25% 125 Note 2 150 180 mA
100% 100 | Note2 | 430 550 mA
*One Channel Only
Note 1: Decreases linearly to zero at zero duty cycle.
Note 2: Decreases linearly to applicable “stand by” value at zero duty cycle.
N1 :N2
BIPOLAR 15 LT TX (SEE TABLE) 55 Q1
ZERO DATA  DATA |- AN
out IN ouT | +5V p
. i 3 o7 TAPS AT N, :N, FOR FOR
L g s STUB COUPLING E A DIRECT
(SEE TABLE) COUPLING
BIPOLAR |,, . |Ix_ __TIX{, 3 55
ONE DATA  DATA > AAA
ouT IN ouT
MA15530 CT2520
BIPOLAR |, . Rx RX |,
ONE DATA DATA TURNS RATIO CT2520
N IN
N out N, :N2 1:25
NNy 1:1.79
(TECHNITROL
BlP_o_L.f\.R 6 2):71\ nnﬁ): hd T1553-45 or
ZERO CATA EARA - EQUIVALENT)
N our IN

Figure 2: Typical Input/‘Output Connections - CT2520
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CT2520-23 Series

BIPOLAR
ONE
ouT

MA15530

BIPOLAR
ONE
N

BIPOLAR
ZERO
IN

15

TX >
DATA DATA
IN ouT
™™ TX
DATA DATA
IN ouT
CT252X
RX RX
DATA DATA
ouT IN
RX_ _RX
DATA DATA
ouT IN

A DIRECT
1 COUPLING

N‘ :N2
(SEE TABLE)
55
oT TAPS AT N, :N; FOR i FOR
_f_ STUB COUPLING E
= (SEE TABLE) 550
TURNS RATIO | CT2521/22/23
Ny:Ny 1:2.12
N1 ‘N 3 1:1.5
(TECHNITROL
Q1553-5 or
EQUIVALENT)

2-14

Figure 3: Typical Input/Output Connections - CT2521/22/23




CT2520-23 Series

la—— 1910 (48.51) MAX——>]

0.780
(20.07}
MAX

cr__ _
2118
@ xxxx \ USA.

s/

0100
12.54) -9 1.700 (43.18) REF
REF DOIP
le——— 1510 (48.51) MAx——»{
= bl— 0.010 £ 0.002
(0.25 £ 0.05)
PART NO, DATE CODE
0.790
(20.07)
D xxxx usa. Max
A
4 0.375
PING 853)
MIN
—a || le— +0.200 (5.08) MAX
I le—0.085 (2.16)
0.100 (2.54)
0.100 Typ
0.015 : 0.003
(IR,SE‘F,". 1.700 (43.18) REF ——o» "—(0.38 £0.13) TYP

NOTES:

DATE CODE PART NO.

0.018 : 0.002
(0.4620.05) DIA

0600
(15.24)
REF

L=+
¢

(254 £ 0.127) TYP
(TOLERANCE

NON-ACCUMULATIVE}

FLAT PACK

*0.200 (5.08) MAX

0.220 (5.59) MIN

0.100 1 0.005 l

DUAL UNIT (DDIP AND FLAT PACK])

PIN| FUNCTION CHANNEL
1 | TX DATA OUT 1
2 | TX DATA OUT 1
3 1 GNO
4 | NC.

5 | RX DATA OUT 1
6 | STROBE 1
7 | GND

8 | RX DATA OUT 1
9 | CASE GND

10 | TX DATA OUT 2
1 | T™X DATA OUT 2
12 | GND 2
13 | NC. 2
14 | RX DATA OUT 2

15 | STROBE 2
16 | GND 2
17 | RX DATA OUT 2

18 | NC.

19 | NC. 2

20 | RX DATA IN 2

21 | RX DATA IN 2

22 | GND

23 | NC. 2

.24 |45V 2

25 | TX INHIBIT 2

26 | TX DATAIN 2

27 | TX DATA IN 2

28 | NC. 1

29 | RX DATAIN 1

30 | RX DATAIN 1

31 | GND

32 | NC 1

33 [+sV 1

34 | Tx INHIBIT 1
35 | TX DATA IN 1
36 | TX DATA IN 1

GDN PINS OF EACH SECTION SHOULD ALL BE CONNECTED EXTERNALLY.

DIMENSIONS SHOWN ARE IN INCHES (MILLIMETERS IN PARENTHESES).

LEAD CLUSTER SHALL BE CENTERED WITHIN 10.10 (2.54) OF bUTLINE DIMENSIONS.
LEAD SPACING DIMENSIONS APPLY ONLY AT SEATING PLANE.
PIN MATERIAL MEETS SOLDERABILITY REQUIREMENTS MIL-STD-883, METHOD 2003.

*LOWER PACKAGES AVAILABLE, PLEASE CONTACT FACTORY.

1
2.
3. LEAD IDENTIFICATION NUMBERS ARE FOR REFERENCE ONLY.
4
5.

Figure 4: Mechanical Outline and Pinouts (Dual Unit) CT2520/21

2-15



CT2520-23 Series

0200 (5.08) MAX

0.170 (4.32) MIN
PIN LENGTH

-

r
) [T oomiose ﬂ%

o{|e— 0.016 (041) f 0015 (3.81) MAX

SINGLE UNIT (DDIP AND FLAT PACK)
PN | FUNCTION PIN| FUNCTION

' 1 TXDATAOUT | 13 | NC.

2 | vxoATAOUT | 14 | NC.

3 |GnD 15 | RX DATA IN

4 |nc. 16 | AX DATA IN

s [nC. 17 Inc.

6 [NcC. 18 | GND

7 |RxDATAOUT | 18 | NC.

8 | STROBE 20 [V

9 |ano 2 | ™ invimiT
10 | Ax DATAOUT | 22 | TX DATA IN
1 Inc. 23 | TX DATA N
12 [ NC. 26 | nC.

NOTES:

1. DIMENSIONS SHOWN ARE IN INCHES
{MILLIMETERS IN PARENTHESES).

2. LEAD IDENTIFICATION NUMBERS ARE FOR
REFERENCE ONLY.

3. LEAD CLUSTER SHALL BE CENTERED
WITHIN 20,10 (2.54) OF OUTLINE
DIMENSIONS. LEAD SPACING DIMENSIONS
APPLY ONLY AT SEATING PLANE.

4. PIN MATERIAL MEETS SOLDERABILITY
REQUIREMENTS OF MIL-STD-202E.
METHOD 208C.

GDN PINS OF EACH SECTION SHOULD ALL BE CONNECTED EXTERNALLY.

LEAD CLUSTER SHALL BE CENTERED WITHIN 10.10 (2.54) OF OUTLINE DIMENSIONS.

(24 PLACES) SEATING PLANE
0.125 £ 0.080
1.400 (35.56) MA)(.._../ 3.18 2 2.03)
AAD (3 PLACES)
% fsscoccooscco
13 24
0806
120.45) (BOTTOM VIEW) ?!550;:‘060?:7)
Max -
oz 0000000000
l. 1,100 £ 0.005 _ | ?
0.150 (unnes-—l v oo 1 or0s 00m0
12 PINS EQUALLY sPAceD | 12622 0-25)
AT 0.100  0.002 L—90° PIN 1
(2.54 £ 0.05) UIDENTIFICATION
TOLERANCE CORNER)
NON-CUMULATIVE
[o1s]] 4
le— 1310 (33.27) MAX ~8] —on{ }@~0.085 (2.16) REF
0.200
el —o (5.08}
\ MAX
0.735 eT.
(1867} —==
MAX xXxxx \
0375
(9.53) DATE
MIN, CoO0E
] le0100 0010 £ 0.002
(2.54) " < (0.25 £ 0.05)
PIN 1 ve
0.015 2 0.006
10.38 2 0.08)
0.100
12.54) -0 1.100 (27.94)
AEF 12 LEADS/SIDE
ON 0.100 (2.54)
CENTERS
FLAT PACK
NOTES: 1.
2. DIMENSIONS SHOWN ARE IN INCHES (MILLIMETERS IN PARENTHESES).
3. LEAD INDENTIFICATION NUMBERS ARE FOR REFERENCE ONLY.
4.
LEAD SPACING DIMENSIONS APPLY ONLY AT SEATING PLANE.
5.

PIN MATERIAL MEETS SOLDERABILITY REQUIREMENTS MIL-STD-883, METHOD 2003.

‘LOWER PROFILE PACKAGES AVAILABLE, PLEASE CONTACT FACTORY.

Figure 5: Mechanical Outline and Pinouts - CT2522




CT2520-23 Series

o2 PIN FUNCTION
.650 _’ pas SO - :;;"
[——-628 £.005 50— 1,2,3 VCC (+5V)
4,5,6 NC
| 7.8 TX DATA OUT
( v o 9,10 NC
il l= 11,12 TX DATA OUT
— 13 NC
CT 2523 = —
32116 MXXXX reTc PN 14 ANALOG GND
MADE IN U.Q.A. 4L oer nore 2|| F— 15,16 DIGITAL GND
YYYY \ —] 17 RX STROBE
— 18 RX DATA OUT
o ortain || = 19,20 NC
— 21 RX DATA OUT
R 22,23,24 NC
SERIAL NUMBER F-— 25,26,27 NC
MCTC LOGO AND DATE CODE 28 RX DATA |N
29 RX DATA IN
.828 X 45° 30,31,32 NC
33,34,35 NC
ese+. 000 36 TX INHIBIT
A 37 TX DATA IN
38 TX DATA IN

PIN
NO. |
INDEX

.@48 X 45°
REF. 3 PLRCES

NOTES: 1.
2.

ooooooo
oooooocooon
ODoooooooaog

39,40,41 ANALOG GND
42,43,44 VCC (+5V)

18 EQUAL SPACES

.@58 ON CENTERS
4 SIDES

Oooooooooo

BOTTOM VIEW

.875 .@18 TYP.

GDN PINS OF EACH SECTION SHOULD ALL BE CONNECTED EXTERNALLY.
DIMENSIONS SHOWN ARE IN INCHES (MILLIMETERS IN PARENTHESES).
LEAD INDENTIFICATION NUMBERS ARE FOR REFERENCE ONLY.

Figure 6: Mechanical Outline and Pinouts - CT2523
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CT2520-23 Series

RECOMMENDED DESIGN PRACTICES
(a) DECOUPLING

Decouple V_ to ground, close to the hybrid with a >10pF
tantalum capacitor in parallel with a 100nF ceramic bypass
capacitor.

Note: Peak transmission current drawn from Vcc is 650mA.
(b) PCB LAYOU

* Full PCB ground - planning is recommended.

¢ It is good practice to ensure connections from encorder/
decoder to ‘TXLOGICIN’, ‘TXLOGICIN' and
‘TXINHIBIT’ are as short as possible and of balanced
length, shape and area. Optimum results are obtained
when these signals have minimum rise/all times and
minimum differential delays.

¢ Connections between TXDATAOUT and the center
tapped transformer should be designed to:
(i) Withstand peak transmission currents at rquired
operating duty cycles
(i) Minimise added series inductance
(iii) Ensure system capacitance in conjunction with
transceiver and transformer impedances does not
reduce overall input impedance below the value stated
in MIL-STD-1553B.

These connections should also be balanced in terms of
length, shape and area.
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CT3231M/MFP

LOW POWER DRIVER/RECEIVER FOR MIL-STD-1553

(Note: “M"” designates monolithic devices used internally.
Specifications also apply to the CT3231 and CT3231FP except as noted.)

FEATURES

B 1.5 Watt Total Hybrid Dissipation at 25%
Transmitting Duty Cycle

Meets MIL-STD-1553B

TTL Compatible

Meets MIL-STD-883 & MIL-M-38510
Thick Film Hybrid Technology

Driver/Receiver in a single Package for Space &
Weight Savings

Plug-In or Flat Pack Configuration

Filtering on Receiver to Improve S/N Ratio of System

DRIVER DESCRIPTION

The CT3231M Driver section accepts complementary
TTL Data at the input, and produces a 30 volt nominal
peak-to-peak differential signal across a 140Q load at
the output. When coupled to the Data Bus with a 1:1
transformer, isolated on the Data Bus side with two 55.0
ohm fault isolation resistors, and loaded by two 70 ohm
terminations plus additional receivers, the Data Bus signal
produced is 7.2 volts nominal peak-to-peak.

When both “DATA” and “DATA” inputs are held low or
both are held high, the driver output becomes a high
impedance and is “removed” from the line. In addition, an
overriding “INHIBIT” input provides for removal of the
Driver output from the line. A logic “1” applied to the
“INHIBIT” takes priority over the condition of the data
inputs and disables the Driver. See Driver Logic Waveforms,
Figure 3.

DATA and DATA inputs must be complementary
waveforms, of 50% duty cycle average, with no gate delays
between them. It is recommended that those inputs be
driven from a “D” type flip-flop.

RECEIVER DESCRIPTION

The CT3231M Receiver section accepts Bi-Phase
Differential data at the input and produces two TTL signals
at the output. The outputs are “DATA” and “DATA”, and
represent positive and negative excursions (respectively)
of the input beyond a predetermined threshold. See Receiver
Logic Waveforms, Figure 2.

case (:) ] NOTE: GROUNDS A, 8, 8 C
T MUST ALL BE EXTEANALLY
ED.

_,__@ P

INEAR 1) TXDATA QUT
aup -
1
|
1
=Veerx

—_— J

Figure 1: Functional Diagram and Pinouts

The positive and negative thresholds may be internally
set by grounding the appropriate pins, or externally set
with resistors. The pre-set internal thresholds will detect
Data Bus signals exceeding 1 volt p-p and ignore signals
less than 0.5 volt p-p when used with 1:1 transformer. (See
Figure 4 for a suitable transformer and typical connection.)

A low level at the STROBE input inhibits the DATA and
DATA outputs. If unused, a 2K ohm pull-up to +5V is
recommended.



CT3231M/MFP

CT3231M SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Pin 4 08 23 ...t sr e b st sr e s e st b e e -0.3to+ 18.0V
Supply Voltage, Pin 29 OF B4 ...t e st sh s a s s e bbbt +0.3to-18.0V
SUPPlY VORAGE, PiN B0...ceiiieceerie ettt sttt st sa b e st e e be s b s b s e b e s b ae e eaas -0.3to+7.0V
Logic Input Voltage, Pin 8, 31, 32, OF 33 .....occieiiiiicieiire ittt ass s s st b s s s sa s ena e —-0.3to+ 5.5V

Receiver Differential Input, Pin 25 to Pin 26
Receiver Input Voltage, Pin 25 0r Pin 26 ........ccccevrivnenncinieninenneese s

Driver Peak Output Current, Pin 1 or Pin 2

Total Package Power Dissipation at (Ambient)Ta = + 25°C ..o 4.0 watts (
(Derate above Tp = + 25°C at 40 mW/°C)

Power Dissipation at Specified Case TeMPEratures ........cccuiieiiineiierenneriesiesseses e s e sresessseseeseessesseesssssesessenns See Figure 5

Operating Case Temperature Range (T) ..ot sa s s eneas - 55to + 125°C

(See Figure 5 for limitations)

ELECTRICAL CHARACTERISTICS, RECEIVER SECTION

PARAMETER/CONDITION SYMBOL | MIN TYP MAX UNIT
Power Supply Voltage Ranges Veerx |+ 11.75 +15.75 \
Vegrx |- 11.75 - 15.75 Vv
(Veet is common to both Driver and Receiver) VeeL + 4.75 + 5.25 \"
Supply Current lccrx 25 mA
IEERX 30 mA
(lccL includes Driver and Receiver Together) looL 35 mA
Differential Input Impedance D.C. Rin 6K ohms
f = 1MHz ZiN 4K ohms
Differential Voltage Range Vibr +20 V peak
Input Common Mode Voltage Range Vicr +10 V peak
Common Mode Rejection Ratio (From Point A, Fig. 4) CMRR 40 dB
Strobe Characteristics (Logic “0” inhibits Output)
“0” Input Current (V strobe = 0.5 V) e -4 mA
“1” Input Current (V strobe = 2.7 V) Iu 400 A
“0” Input Voltage Vi 0.7 Vv
“1” Input Voltage Vi 2.0 \Y
Strobe Delay (turn-on or turn-off) tsp 6 nS

Threshold Characteristics (Sinewave input, 100KHz to 1MHz)
Note: Threshold voltages are referred to the Input
Internal (Pin 6 & 11 grounded) VTH1 0.6 0.9 V p-p
External (Pin 6 & 11 open; threshold setting resistors
from Pin 5 to ground & from Pin 12 to ground;

Rty Max = 10K ohms) RTH/VTH1 4000 ohms/V p-p
Filter Characteristics (Pin 6 & 11 Grounded) f = 2MHz VTH2 0.8 1.5 V p-p

(Sinewave input) f = 4MHz VTH3 4.2 8.5 V p-p
Output Characteristics, RX Data & Data

“1” State (Isoyrce = — 0.4 ma) Note 2 VoH 25 3.3 Vv

“0” State (Isjng = 4 ma) Note 2 VoL 0.5 Vv

Note: With Receiver /nput below threshold, both RX Data

& RX Data outputs remain in “1” state.

Delay (average) from differential input zero crossings to

RX Data & RX Data output 50% points. tbRx 190 450 nS

Note 1: Assumes unit in free air (natural convection cooling).
Note 2: For CT3231/CT3231FP ONLY, "1" state (Isource = —1 ma), "0" state (ISINK = 10 ma).
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CT3231M/MFP

ELECTRICAL CHARACTERISTICS, DRIVER SECTION

PARAMETER/CONDITION SYMBOL | MIN TYP MAX UNIT
Power Supply Voltage Ranges Veerx |+ 11.75 +15.75 \"
(See Receiver Section for Vggy) Veerx |- 11.75 -15.75 v
Supply Current, “Standby” mode (see Receiver Section for Igc) lccTxs 12 Note 2 mA
(TX Inhibit high; or TX Data & TX Data both high or both low)| IlgeTxs 0 1 mA
Supply Current transmitting at 1MHz into DUTY CYCLE lccxes | Note 4 45 Note 2 mA
a 35 ohm load at point A in Figure 4 25% leexes | Note 3 35 Note 2 mA
(lccL limits do not change with mode of lcctx | Note 4 150 Note 2 mA
operation or duty cycle 100% leETX Note 3 135 Note 2 mA
Input Characteristics, TX Data in or TX Data in
“0” Input Current (Viy = 0.4 V) lito -1.2 mA
“1” Input Current (Viy = 2.7 V) livp 100 HA
“0” Input Voltage Vio 0.7 \"
“1” Input Voltage Viip 2.0 Vv
Inhibit Characteristic
“0” Input Current (Viy = 0.4 V) hu -0.8 mA
“1” Input Current (Viy = 2.7 V) hHi 50 LA
“0” Input Voltage Viu 0.7 )
“1” Input Voltage Vi 2.0 Vv
Delay from TX Inhibit (0—1) to inhibited output impedance tbXOFF 300 400 nS
Delay from TX Inhibit (1—0) to active output impedance toxon 100 250 nS
Differential output noise, inhibit mode Vnoi 10 mVp-p
Differential output impedance (inhibited) at 1MHz Zo) 10K ohms
Output Characteristics (Figure 3)
Differential output level (140 ohm load) Vo 26 30 35 V p-p
Differential Active output impedance at 1MHz Zoa 4 ohms
Rise and Fall times (10% to 90% of p-p output) t 100 150 300 nS

Output offset at point A in Fig. 4 (35 ohm load) 2.5 pS after
mid-bit crossing of the parity bit of the last word of a

660 uS message Vos +20 +75 mV peak
Delay from 50% point of TX Data or TX Data input to zero
crossing of differential output toTx 100 250 nS

Note 2: Maximum supply currents for driver and receiver combined are included in power and thermal data table.
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CT3231M/MFP

POWER AND THERMAL DATA, TOTAL HYBRID (DRIVER AND RECEIVER)

PARAMETER/CONDITION SYMBOL | MIN TYP MAX UNIT
Total Supply Current, “Standby” mode or transmitting at less lccs 40 50 mA
than 1% duty cycle (e.g. 20 uS of transmission every lges 30 40 mA
2mS or longer interval) leoL 35 45 mA
Total Supply Current transmitting at 1MHz DUTY CYCLE locos Note 4 70 80 mA
into a 35 ohm load at point A in Figure 4 259, leg2s Note 4 65 75 mA
(lccy limits do not change with mode of iccioo0 | Note 4 i75 190 mA
operation or duty cycle) 100% lee100 | Note 4 165 180 mA
Power Dissipation of most critical (hottest) | SUPPLY VOLTAGE
device in hybrid during continuous +12V Pci2 Note 3 300 400 mW
transmission (100% duty cycle) +15V Pcis |Note 3 450 600 mw
Thermal Resistance, junction-to-case, of most critical device Do 80 100 °C/W
Allowable transmitting duty cycle when case is held to + 100°C| Note 5 100 %
maximum
Allowable transmitting duty cycle when case + 12 V supplies| Note 5 80 %
is held to + 125°C maximum + 15 V supplies| Note 5 55 %

Note 3: Decreases linearly to zero at zero duty cycle.
Note 4: Decreases linearly to applicable “Standby” value at zero duty cycle.

Note 5: Based upon operating junction temperature of 160°C for hottest device. For lower operating junction
temperatures, reduce maximum duty cycle accordingly.

LINE-TO-LINE
INPUT
DATA
T
ov NOTE: BOTH OUTPUTS HIGH |
WITH NO INPUT OR STROBE ; |
DATA AT LOGIC 0’ | |

!
out
| |
| |
|1 !
: | _>; l———OVERLAP = Vry (p-p) x INPUT ,
| pbid hatadaieihtih 4

08 x ViN (pp)

Figure 2: Receiver Logic Waveforms

TX DATA IN

BOTH HIGH

OR BOTH LOW
= INHIBIT )
TX BATA IN oo

'
'
I 1 t m——————— -
! = = torx OVERRIDING
1 ! INHIBIT HIOR LOW
4

| -
|,

= toxorr

|

—

'
I

'
[l
1
1
i
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Figure 3: Driver Logic Waveforms
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] our TRANSFORMER
RX
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NOTE: FOR USE WITH CIRCUIT TECHNOLOGY'S CT1555,
BIT PROCESSOR, SEE CT1555 DATA SHEET
CT3231
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Figure 4: Typical Input/Output Connections

INTERNAL POWER DISSIPATION (WATTS)

TIME
%DUTY CYCLE= - 'PANSMITTIME .10

TRANSMIT & RECEIVE TIME

NOTE: CASE TEMPERATURE MUST BE HELD TO + 100°C MAXIMUM FOR
100% DUTY CYCLE. FOR OPERATION AT CASE TEMPERATURE OF + 125°C,
SEE "POWER AND THERMAL DATA"

% DUTY CYCLE

Figure 5: Typical Power Dissipation (Total Hybrid)
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GEC PLESSEY

[SEMICONDUCTORS |

DS3110-1.3 October 1991

CT3232M/MFP

LOW POWER DRIVER/RECEIVER FOR MIL-STD-1553 & MACAIR

(Note: “M” designates monolithic devices used internally. Specifications
also apply to the CT3232 and CT3232FP except as noted.)

FEATURES

B 1.5 Watt Total Hybrid Dissipation at 25%
Transmitting Duty Cycle

B Compatible with MIL-STD-1553A/B & MACAIR
A3818, A5232, A5690 & A4905

W Thick Film Hybrid Technology

B Driver/Receiver in a single Package for Space &
Weight Savings

B Plug-In or Flat Pack Configuration

Filtering on Receiver to Improve S/N Ratio of System

B Pin for pin interchangeable with CT3231 Series

DRIVER DESCRIPTION

The CT3232M Driver section accepts complementary
TTL Data at the input, and produces a 30 volt nominal
peak-to-peak differential signal across a 140Q load at
the output. When coupled to the Data Bus with a 1:1
transformer, isolated on the Data Bus side with two 55.0
ohm fault isolation resistors, and loaded by two 70 ohm
terminations plus additional receivers, the Data Bus signal
produced is 7.2 volts nominal peak-to-peak.

When both “DATA” and “DATA” inputs are held low or
both are held high, the driver output becomes a high
impedance and is “removed” from the line. In addition, an
overriding “INHIBIT” input provides for removal of the
Driver output from the line. A logic “1” applied to the
“INHIBIT” takes priority over the condition of the data
inputs and disables the Driver. See Driver Logic Waveforms,
Figure 3.

DATA and DATA inputs must be complementary
waveforms, of 50% duty cycle average, with no gate delays
between them.

RECEIVER DESCRIPTION

The CT3232M Receiver section accepts Bi-Phase
Differential data at the input and produces two TTL signals
at the output. The outputs are “DATA” and “DATA”, and
represent positive and negative excursions (respectively)
of the inputbeyond a predetermined threshold. See Receiver
Logic Waveforms, Figure 2.

NOTE: GROUNDS A. 8, & C
MUST ALL BE EXTERNALLY
| GROUNDED.

Figure 1: Functional Diagram and Pinouts

The positive and negative thresholds may be internally
set by grounding the appropriate pins, or externally set
with resistors. The pre-set internal thresholds will detect
Data Bus signals exceeding 1 volt p-p and ignore signals
less than 0.5 volt p-p when used with 1:1 transformer. (See
Figure 4 for a suitable transformer and typical connection.)

A low level at the STROBE input inhibits the DATA and
DATA outputs. If unused, a 2K ohm pull-up to +5V is
recommended.
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CT3232M/MFP

CT3232M SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS

Supply Voltage, PiN 4 08 23 ...ttt et s st st s e -0.3to+ 18.0V
Supply VOIAge, PiN 29 OF 34 ...ttt s bbb s +0.3to—18.0V
SUPPlY VORAGE, PN B0 ...ttt et b s s e et s -0.3to+ 7.0V
Logic Input Voltage, Pin 8, 31, 32, OF 33 ... e —0.3to +5.50V
Receiver Differential Input, Pin 25 10 PiN 26........cooiiuiieineiiitiiircncis st en s + 20V (40 V p-p)

Receiver Input Voltage, Pin 25 0F PiN 26 .........c.cviieeeniciiinicieine st e sssa s ses s sa s st sn s saansens
Driver Peak Ouiput Current, Pin 1 or Pin 2

Total Package Power Dissipation at (Ambient)Ta = + 25°C ... 4.0 watts (Note 1)
(Derate above Ty = + 25°C at 40 mW/°C)

Power Dissipation at Specified Case TemMPeratures .........cceiieiiiiiiiiiicin i e e e See Figure 5

Operating Case Temperature Range (Tg) ..ottt s s s —55to + 125°C

(See Figure 5 for limitations)

ELECTRICAL CHARACTERISTICS, RECEIVER SECTION

PARAMETER/CONDITION SYMBOL | MIN TYP MAX UNIT
Power Supply Voltage Ranges Veerx |+ 11.75 +15.75 \"
Vegrx |- 11.75 - 156.75 Vv
(VceL is common to both Driver and Receiver) VeeL + 4.75 + 5.25 \"
Supply Current lccrx 25 mA
IEERX 30 mA
(lccL includes Driver and Receiver Together) leoL 35 mA
Differential Input Impedance
f = 1MHz ZiN 9K ohms
Differential Voltage Range Vior +20 V peak
Input Common Mode Voltage Range Vicr +10 V peak
Common Mode Rejection Ratio (From Point A, Fig. 4) CMRR 40 dB
Strobe Characteristics (Logic “0” inhibits Output)
“0” Input Current (V strobe = 0.5 V) I -4 mA
“1” Input Current (V strobe = 2.7 V) IiH 400 A
“0” Input Voltage Vi 0.7 Vv
“1” Input Voltage Vi 2.0 Vv
Strobe Delay (turn-on or turn-off) tsp 20 nS

Threshold Characteristics (Sinewave input, 100KHz to 1MHz)
Note: Threshold voltages are referred to the Input
Internal (Pin 6 & 11 grounded) VTH1 0.6 1.0 V p-p
External (Pin 6 & 11 open; threshold setting resistors
from Pin 5 to ground & from Pin 12 to ground;

Ryy Max = 10K ohms) F{TH/VTH1 4000 ohms/V p-p
Filter Characteristics (Pin 6 & 11 Grounded) f = 2MHz VTH2 1.0 3.0 V p-p

(Sinewave input) f = 3MHz VTH3 3.0 V p-p
Output Characteristics, RX Data & Data

“1” State (Isource = — 0.4 ma) Note 2 Voy 2.5 3.3 \

“0” State (lgjnk = 4 ma) Note 2 VoL 0.5 \'

Note: With Receiver input below threshold, both RX Data

& RX Data outputs remain in “1” state.
Delay (average) from differential input zero crossings to
RX Data & RX Data output 50% points. tbRX 290 450 nS

Note 1: Assumes unit in free air (natural convection cooling).
Note 2: For CT3232/CT3232FP ONLY, "1" state (Isoyrce = 1 ma), "0" state (Igng = 10 ma).
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CT3232M/MFP
ELECTRICAL CHARACTERISTICS, DRIVER SECTION

PARAMETER/CONDITION SYMBOL | MIN TYP MAX UNIT
Power Supply Voltage Ranges Veerx |+ 11.75 +15.75 \
(See Receiver Section for Vggy) Veerx |- 11.75 -15.75 Vv
Supply Current, “Standby” mode (see Receiver Section for Igct) lcetxs 12 Note 2 mA
(TX Inhibit high; or TX Data & TX Data both high or both low)| IggTxs 0 1 mA
Supply Current transmitting at 1MHz into DUTY CYCLE lccxes | Note 4 45 Note 2 mA
a 35 ohm load at point A in Figure 4 25% leex2s | Note 3 35 Note 2 - mA
(lgoy limits do not change with mode of leeTx Note 4 150 Note 2 mA
operation or duty cycle 100% leerx | Note 3 135 Note 2 mA
Input Characteristics, TX Data in or TX Data in
“0” Input Current (V)y = 0.4 V) lio -1.2 mA
“1” Input Current (Viy = 2.7 V) livp 100 A
“0” Input Voltage Vil 0.7 \
“1” Input Voltage Viip 2.0 \"
Inhibit Characteristic
“0” Input Current (Viy = 0.4 V) i -0.8 mA
“” Input Current (VIN =27 V) llHl 50 }.I.A
“0” Input Voltage Viu 0.7 \
“1” Input Voltage Vi 2.0 Vv
Delay from TX Inhibit (0—1) to inhibited output impedance tDXOFF 300 450 nS
Delay from TX Inhibit (0—1) to inhibited output impedance tbxon 100 350 nS
Differential output noise, inhibit mode Vol 10 mVp-p
Differential output impedance (inhibited) at 1MHz Zo) 10K ohms
Output Characteristics (Figure 3)
Differential output level (open circuit) Vo 28 32 35 V p-p
Differential Active output impedance at 1MHz Zoa 10 ohms
Rise and Fall times (10% to 90% of p-p output) t, 200 300 nS

Output offset at point A in Fig. 4 (35 ohm load) 2.5 puS after
mid-bit crossing of the parity bit of the last word of a

660 pS message Vos + 20 +75 mV peak
Delay from 50% point of TX Data or TX Data input to zero
crossing of differential output torx 220 350 nS

Note 2: Maximum supply currents for driver and receiver combined are included in power and thermal data table.
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CT3232M/MFP

POWER AND THERMAL DATA, TOTAL HYBRID (DRIVER AND RECEIVER)

PARAMETER/CONDITION SYMBOL | MIN TYP MAX UNIT
Total Supply Current, “Standby” mode or transmitting at less lccs 40 50 mA
than 1% duty cycle (e.g. 20 uS of transmission every lees 30 40 mA
2mS or longer interval) lccL 35 45 mA
Total Supply Current transmitting at 1MHz DUTY CYCLE lccas Note 4 70 80 mA
into a 35 ohm load at point A in Figure 4 25% leg2s Note 4 65 75 mA
(Iccr limits do not change with mode of lccioo | Note 4 175 190 mA
operation or duty cycle) 100% legp100 | Note 4 165 180 mA
Power Dissipation of most critical (hottest) | SUPPLY VOLTAGE
device in hybrid during continuous 12V Pciz Note 3 300 400 mw
transmission (100% duty cycle) 15V Pcis Note 3 450 600 mW
Thermal Resistance, junction-to-case, of most critical device Dic 80 100 °C/W
Allowable transmitting duty cycle when case is held to + 100°C| Note 5 100 %
maximum
Allowable transmitting duty cycle when case + 12 V supplies| Note 5 80 %
is held to + 125°C maximum + 15 V supplies| Note 5 55 %

Note 3: Decreases linearly to zero at zero duty cycle.
Note 4: Decreases linearly to applicable “Standby” value at zero duty cycle.
Note 5: Based upon operating junction temperature of 160°C for hottest device. For lower operating junction
temperatures, reduce maximum duty cycle accordingly.
LINE-TO-LINE _f
INPUT INPUT t, — !
! - _‘!—— VIN (pp)
DATA _ -
our NOTE: BOTH OUTPUTS HIGH |
WITH NO INPUT OR STROBE : I
5ATR  ATLOGIC“0” 1
out

|
|
|
g~ OVERLAP = V7H1(p-p) x INPUT t,

0.8 x Vi PP

= INHIBIT )

TXDATAMN

INHIBIT

HtOR LOW

TX DATA IN
BOTH HIGH j
OR BOTH LOW

'y

U

OVERRIDING

o e
INHIBIT HI OR LOW I

Figure 3: Driver Logic Waveforms
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INTERNAL POWER DISSIPATION (WATTS)
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%DUTYCYCLE = — —DANSMITTIME 4,
TRANSMIT & RECEIVE TIME

NOTE: CASE TEMPERATURE MUST BE HELD TO + 100°C MAXIMUM
FOR 100% DUTY CYCLE. FOR OPERATION AT CASE TEMPERATURE
OF + 125°C, SEE "POWER AND THERMAL DATA"

%
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Figure 5: Typical Power Dissipation (Total Hybrid)
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GEC PLESSEY

[SEMICONDUCTORS |

3074-1.2 December 1991

CT2512

MIL-STD-1553B DUAL REDUNDANT REMOTE TERMINAL HYBRID UNIT

Tha ATHE4D ~o P Py P

The CT2512 contains 2 trar |5CEEVETS, 2 enuuucllucCGdeFS,
processors and complete Remote Terminal (RT) logic. The
device is constructed using Marconi’s advanced VLS| custom
chip and hybrid technology. It functions as a complete dual
redundant MIL-STD1553B RT Unit supporting all 13 mode
codes for dual redundant operation.

Lis
Oit

The CT2512 is a pin-for-pin functional equivalent of the DDC
BUS-65112 and performs parallel data transfers with a DMA
type handshake. Multiple error flag outputs and host access to
many of the RT Status Word bits are just some of the features
that make this part ideal for many RT applications. The unit has
an operating range of -55°C to + 125°C.

GPS (Farmingdale) is a MIL-STD-1772 Certified Manufacturer.

B Replaces DDC BUS-65112 / BUS-65117 (Flatpack
Version)

B Functions as a Complete Remote Terminal Unit

M Supports 13 Mode Codes, lllegalization of Codes Allowed
B Transfers Data with DMA Type Handshaking

M Latched Outputs for Command Word and Word Count

W 14 Bit Built-In-Test Word Register

B 4 Error Flag Outputs

W Advanced Low Power VLS| Technology

|~ DBO-DB15
DATA ENCODER/|_
BUS A DECODER MIL-STD 15538 VO = Av-Alf
DUAL PROTOCOL INTERFACE
TRANSCEIVER AND BIT > = ERROR FLAGS
PROCESSING
DATA ENCODER/ LoGIC |~ TIMING FLAGS
— DECODER [*™™
BUS B
L« STATUS BITS

Figure 1: Functional Diagram - CT2512
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CT2512

ABSOLUTE MAXIMUM RATINGS LIMITS

Power Supply Voltage (V) -0.3Vto +18.0V
(Pins 18, 76)

Power Supply Voltage (V) +0.3V to -18.0V
(Pins 38, 57)

Power Supply Voltage (V,
(Pins 37,58 /51)

CCL)

-0.3Vto +7.0V

Receiver Differential Input
(Pins 20,59 / 74, 36)

+/-20V (40v p-p)

Receiver Input Voltage +/-15V
(Pins 20, 59 /74, 36)
Driver Output Current +200ma
(Pins 56, 17 /39, 77)
Transmission Duty Cycle at T, = 125°C 100%
Operating Case Temperature Range (T) -55° to +125°C
Figure 2: CT2512 Characteristics
PARAMETER/CONDITION SYMBOL MIN TYP MAX UNITS
Power Supply Voltages Vee 14.25 15 15.75 \
V. -14.25 -15 -15.75 \
Voo 45 5 55 v
Power Dissipation of most P, Note 1 350 500 mw
critical (hottest) device in
hybrid during continuous
transmission (100% Duty Cycle)
Thermal Resistance, most 2, 60 deg CW
critical device
Junction to case temperature T 30 deg C
rise of most critical device
at 100% duty cycle
Total supply current ‘standby’ loe 30 44 mA
mode, or transmitting at less lee Note 2 50 70 mA
than 1% duty cycle (e.g. 20us lec Note 2 90 130 mA
of transmission every 2ms or
longer interval)
Total supply current loee @ 25% Note 3 70 100 mA
transmitting at 1 Mhz into a
35-chm load at point A in Figure 2 l.. @ 100% Note 3 200 260 mA

Note 1: Decreases linearly to zero at zero duty cycle.

Note 2: |, limit does not change with mode of operation or duty cycle.

Note 3: Decreases linearly to applicable "standby" values at zero duty cycle.

Figure 3: Power and Thermal Data (Transceiver and Logic Sections)
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CT2512

PARAMETER/CONDITION SYMBOL MIN TYP MAX UNITS
Differential input impedance Z, 9K ohms
DC to 1MHz
Differential voltage range Vv, +-20V Vpeak
Input common mode voltage Vi +-10V Vpeak
range
Common mode rejection ratio CMMR 40 dB
(from point A, Figure 1)
Threshold characteristics Vi 0.8 1.1 Vp-p
(sine wave at 1MHz)
Note: Threshold voltages refer to point A, Figure 2.

Figure 4: Electrical Characteristics (Receiver Section)
PARAMETER/CONDITION SYMBOL MIN TYP MAX UNITS
Differential output level at Vo 26 28 35 Vp-p
point B, Figure 1 (145 ohm load)
Rise and Fall times (10% to 90% T 100 160 300 ns
of p-p output)
Output offset at point A in Vos +/-20 +/-75 mV peak
Figure 2 (35-ohm load) 2.5us
after mid-bit crossing of
parity bit of last word of a
660us message
Differential output noise V. 10 mV p-p

Figure 5: Electrical Characteristics (Transmitter Section)



CT2512

SYMBOL PARAMETER MIN TYP MAX UNITS CONDITIONS
VIH INPUT "1" 24 vDC
VIL INPUT "0" 0.7 vDC
liL INPUT | -100 -650 uA Note 1A
IH INPUT | -650 uA Note 1B
liL INPUT | -20 +20 uA Note 2A
IIH INPUT | -20 +20 uA Note 2B
VOH OUTPUT "1" 2.7 VvDC Note 3A/4A
voL OUTPUT "0" 0.4 vDC Note 3B/4B
Note 1: For INPUT pins 12,13,14,15, 53, 54, 55.

V=55V

A@V, =04V

B.@V, =24V
Note 2: All remaining INPUTS other than in Note 1.

V=55V

A @V, =04V

B.@V, =24V
Note 3: For OUTPUT pins 4 through 11 and 43 through 50.

A @V, =45Vandl, =3mA

B.@V, =24Vandl, =6mA
Note 4: All remaining OUTPUTS other than in Note 3.

A @V, =45Vandl, =2mA

B.@V, =55Vandl, =4mA

Figure 6: CT2512 Logic Characteristics
CT2512
55
TX DATA CH A/B ~
cT 3 TAPS AT N1:N3 FOR t FOR
GND CT | sTUB COUPLING B A DIRECT
= 3 (SEE TABLE) J COUPLING
TX DATA CH A/B
[N1:N2] 55
(SEE TABLE)

Turns Ratio CT2512
N1:N2 1.4:1
N1:N3 2:1
Technitrol Pt. No. | T-1553-2

Figure 7: Typical Direct Coupled Configuration
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NBGT- 41J

—.’ |~— 166ns
Ons MIN —-”-—
—-| ’-—:l 2.25us MAX

oron RXXKXRKRRA] L KKK

——-l I-— 250ns MAX

] |
i ]
TACK- | |
0 L L
666ns —ol 'n— —-' l"— S00ns
_ ] I ! |
DTSTH | l_l I cU |
|—-‘ l-— 166ns —-| I-— 166ns
oy
INCMD 1 1 l |
e _-' l’— ] }
1o ! |
o | 1
AS (D/C-] ro | ' '| :
ro ! U] weew 1/n- -0 _
T ] I [
(56me o | o

A1l [T/R—]VOC//?C‘/) VALID

AG - 91@b‘//9€//9/ SUB ADDRESS

|
AG - AU /Q(/)&é/ %m&l ADDRESS = 0G6h OR MODE
|

1 | | | |
75ns MAX ---“v-—l I —ol}.— 75ns MAX

0BG - DB1S TRISTATE I TRISTATE ! TRISTATE
|

| |
75ns MAX 75ns MRAX
D it
| |

COMMAND WORD

BUFFENA-
N L

NOTE:
1. R/W- = LOGIC @

Figure 12: Command Word Transfer
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e
STATEN-
i i
| |
-1
GBR- | _r_ RECEIVE ONLY
-~ l— 500ns
166ns —I—-I l-—!
DTSTB- : :
166ns —-l I-— l
| |
75ns MAX ——“-— I
DBO - D815 TRISTATE ! STQTUS TRISTATE
{_sTArus )
I -o“¢— 75ns MAX
BUFFENA- ' o
Figure 13: Status Word Transfer
BITEN-
—-l 'n— 500ns
166ns ——,——-I k—!
DTSTB- : :
166ns —-I l-— |
I |
75ns MAX -——-”-— |
DBO - DB1S GICCIA BIT WORD TRISTRTE
(o171 koro)
| —.”-— 75ns MAX
BUFFENA- ' L

Figure 14: Bit Word Transfer
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DTREQ- |
Brs MIN —p— | y—DON'T CARE
DTGRT- | DGO
250ns MAX —o |Jo— |
DTACK- — f—500ns TYP
166ns TYP —f p— |

DTSTB- ! L_I !

166ns TYP ——of |o—|
75ns MAX —e{f—  —effo—— 75ns MAX

VANTYETE TRISTATE
DBO - DB15S {_VALID )

. L RECEIVED DATA WORD

BUFFENA- | [

—|— 58ns MAX
AO - AU ADDRESS OR MODE | *ADDRESS +1
Figure 15: Data to Subsystem
DTREQ- r DON'T CARE
Gns MIN —— b

DTGRT- OO
250ns MAX —s| |— |

DTACK- :-I—I-—SGGns TYP

166ns TYP — |j— |
I

DTSTB- I_I !

166ns TYP —of for'!
R/W- T

S0ns MIN —ef i._:
D80 - D815 OO LOOXXKXXXA

[
nNATAN NN TN jl ] ]
uniHd Wunu VHLIU =1 1 1

—

INT=YY

noaNGu
NHNJFL

TT
I

—-| ’O-I—-SOHS MAX
— |-—50ns MAX
AC - AU ADDRESS OR MODE | xADDRESS +1

Figure 16: Data from Subsystem
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A10

A9

A8

A7

A6

DBo

DB1

DB2

DB3

DB4

DBS

DB6

DB?7

DB8

DB9

DB10
DB11
DB12
DB13
DB14
DB15

+5V

BRO ENA
GND
ADDRE
ADDRD
ADDRC
ADDRB
ADDRA
ADDRP
RTADERR
TXDATAB
TXDATAB
-15V B
+15VB
+5V

GND B
RXDATAB
RXDATA B

o

OO0000000000000000000000000000030

57 []

OOOoootId

IRNIBV2RBN

125

GBR
A5 (DATCMD)
12MHz IN

™ _
A1 (TR)
BUSY
ILLCMD

RXDATAA
GND A
+5V A
+15V A
-15VA
TXDATAA
TXDATAA
STATEN
NBGT

CT2512 PINOUT TABLE (DDIP)

PIN | FUNCTION PIN | FUNCTION
1 A10 40 NBGT

2 A8 41 A9

3 A6 42 A7

4 DB1 43 DBO

5 DB3 44 DB2

6 DBS 45 DB4

7 DB7 46 DB6

8 DB9 47 DB8

9 DB11 48 DB10

10 DB13 49 DB12

1 DB15 50 DB14

12 BROENA 51 +5V

13 ADDRE 52 GND

14 ADDRC 53 ADDRD
15 ADDRA 54 ADDRB
16 RTADERR 55 ADDRP

17 TXDATAB 56 TXDATAB
18 +15V B 57 -5V A

19 GND B 58 +5VB

20 RXDATA B 59 RXDATAB
21 A3 60 A2

22 A1 61 A0

23 DTGRT 62 DTACK

24 INCMD 63 A4

25 HSFAIL 64 RW

26 DTSTR 65 GBR

27 AS (DAT/CMD) 66 12MHz IN
28 RTFALL 67 BUF ENA
29 DTREQ 68 RESET

30 ADBC 69 RTFLAG
31 TP2 (NC) 70 TP1 (NC)
32 A11 (T/R) 7 BUSY

33 TCLCMD 72 SSFLAG
34 SRQ 73 ME

35 BITEN 74 RXDATA A
36 RXDATA A 75 GNDA

37 +5V A 76 +15V A
38 -15V A 77 TXDATAA
39 TXDATA A 78 STATEN

Figure 18: DDIP Pin Connection Diagram - CT2512, and Pin-Out Table
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N/C

A10

A9

A8

A7

A6

DBO

DB1

DB2

DB3

DB4

DBs

DBe

DbB7

DB8

DB9

DB10
DB11
DB12
DB13
DB14
DB15

+5V

BRO ENA
GND
ADDRE
ADDRD
ADDRC
ADDRB
ADDRA
ADDRP
RTADERR
TXDATA B
TXDATAB
-15VB
+15VB
+5V B
GND B
RXDATAB
RXDATA B
N/C

© ©® N O A ®N
(0]

minininininininin]

O

1 [

1 e2
1 81
[1 80
17
178
a7
176
7
174
7
72
a7
170
] 6o
168
167
[] 66
[ 65
[ 64
163
[ 62
] 61
[ 60
[ 59
158
[ s7
[ s6
[] 85
[ 54
153
] 52
1 st
[ so
] 49
148
147
[ 4
[ 4
[] 44
] 43
[ 4

A0

DTGRT
DTACK
INCMD

A4
HSFAIL
RW
DTSTR
GBR
A5 (DAT/CMD)
12MHz IN
RTFAIL
BUF ENA
DTREQ
RESET
ADBC
RTFLAG
TP2

L
AR
BUSY
ILLCMD
SSFLAG
SRQ
ME_
BITEN
RXDATA A
RXDATAA
GNDA
+5VA
+15VA
-16VA
TXDATAA
TXDATAA
STATEN
NBGT

N/C

CT2512 PINOUT TABLE (FLATPACK)

PIN | FUNCTION PIN | FUNCTION
1 N/C 42 N/C

2 A10 43 NBGT

3 A9 44 STATEN
4 A8 45 TXDATA A
5 A7 46 TXDATAA
6 A6 47 -15V A

7 DBO 48 +15V A

8 DB1 49 +5V A

9 DB2 50 GNDA

10 DB3 51 RXDATA A
1 DB4 52 RXDATA A
12 DB5 53 BITEN

13 DB6 54 ME

14 DB7 55 SRQ

15 DB8 56 SSFLAG
16 DB9 57 ILLCMD
17 DB10 58 BUSY

18 DB11 59 A11 (T/R)
19 DB12 60 TP1

20 DB13 61 TP2

21 DB14 62 RTFLAG
22 DB15 63 ADBC

23 +5V 64 RESET

24 BROENA 65 DTREQ
25 GND 66 BUF ENA
26 ADDRE 67 RTFAIL
27 ADDRD 68 12MHz IN
28 ADDRC 69 A5 (DAT/CMD)
29 ADDRB 70 GBR

30 ADDRA 7 DTSTR

31 ADDRP 72 RW

32 RTADERR 73 HSFAIL
33 TXDATAB 74 A4

34 TXDATAB 75 INCMD

35 -15VB 76 DTACK

36 +15V B 77 DTGRT
37 +5VB 78 A0

38 GND B 79 Al

39 RXDATAB 80 A2

40 RXDATA B 81 A3

41 N/C 82 N/C

Figure 19: Flatpack Pin Connection Diagram - CT2512, and Pin-Out Table
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0.100 s 2.100 (53) 0.250 (6.4) MAX ——p»~  («t——
(2.5)—»> |t———1.900 (48)——>]
0.250 (6.3)
0.050 —jp>{ ja—————— 1.800 (46)————
3 A 20) (]
O[O0 00000 0000000000000 e—
000000000000 00000 00 | —
41 59 T
I
1.650
1.870 (42)
(475) 1.500 0.075 (1.9)
PIN NO'S ARE (38) TYP
FOR REFERENCE

60 78 i
000000000000 00000O0O ==

OOOOOOO()OOOOOOO(‘)OOi40 —

7 ] 4—7
J I<~ o 100 (2.5) 0.056 (1.4) @ 0.018(0.5) @ PIN 0.11(2.8)
GLASS BEAD (78 REQD)
(78 PLACES)

Dimensions in Inches (Millimetres)

Figure 20: Mechanical Diagram - DDIP Configuration

2.200

I S
I I

0.095 ——

CT2512 1610

ESD IDENT

AS PIN#1
\

—4 le— 0.090

— le— 0.190 MAX

! 2.000
41LEADS

CONTRASTING COLOUR BEAD THIS LEAD ONLY

Dimensions in Inches

Figure 21: Mechanical Diagram - Flatpack Configuration
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CT1602/10

MIL-STD-1553B REMOTE TERMINAL, BUS CONTROLLER
OR PASSIVE MONITOR HYBRIDS

The CT16802/CT16810 design incorporates five LS! chips that
accomplish the dual redundant MIL-STD1553B Remote Termi-
nal and/or Bus Controller Protocol Functions. Buffering has

been added to the most commonly used output signals on the

991

Performs the complete dual-redundant Remote Terminal
and Bus Controller Protocol Functions of MIL-STD-1553B

CT1602, minimizing external hardware requirements. The @ Automatic switchover to superseding input commands
CT1610 contains no buffers resulting in very low power con- . .
sumption. The CT1602/CT1610 connects directly to all GPS M Screened to applicable portions of MIL-STD-883 Level B
Driver/Receiver Units. B 750 mW power consumption CT1602
125 mW power consumption CT1610
B Small Size
B Available in plug-in or flatpack configuration
B Compatible with all GPS Driver/Receiver Units
B 5V DC operation
B -55°to +125°C operation
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REMOTE TERMINAL OPERATION
Receive Data Operation

All valid data words associated with a valid receive data
command wordforthe RT are passedto the subsystem. The RT
examines all command words from the bus and will respond to
valid (i.e. correct Manchester, parity coding etc.) commands
which have the correct RT address (or broadcast address if the
RT broadcast option is enabled). When the data words are
received, they are decoded and checked by the RT and, if valid,
passed to the subsystem on a word by word basis at 20 us
intervals. This applies to receive data words in both Bus
Controllerto RT and RT to RT messages. When the RT detects
thatthe message hasfinished, it checks that the correct number
of words have been received and if the message is fully valid,
then a Good Block Received signal is sent to the subsystem,
which must be used by the subsystem as permission to use the
data just received.

The subsystem musttherefore have atemporary buffer store up
to 32 words long into which these datawords canbe placed. The
Good Block Received signal will allow use of the buffer store
data once the message has been validated.

If a block of data is not validated, then Good Block Received will
not be generated. This may be caused by any sort of message
error or by a new valid command for the RT being received on
another bus to which the RT must switch.

Transmit Data Operation

If the RT receives a valid transmit data command addressed to
the RT, then the RT will request the data words from the
subsystem for transmission on a word by word basis. To allow
maximum time for the subsystem to collect each data word, the
next word is requested by the RT as soon as the transmission
of the current word has commenced.

It is essential that the subsystem should provide all the data
words requested by the RT once a transmit sequence has been
accepted. Failure to do so will be classed by the RT as a
subsystem failure and reported as such to the Bus Controller.

Control of Data Transfers

This section describes the detailed operation of the data trans-
fer mechanism between RT and subsystems. It covers the
operations of the signals DTRQ, DTAK, IUSTB, H/L, GBR,
NBGT, TX/RX during receive data and transmit data transfers.

Figure 7 shows the operation of the data handshaking signals
during a receive command with two data words. When the RT
has fully checked the command word, NBGT is pulsed low,
which can be used by the subsystem as an initialization signal.
TX/RX will be set low indicating a receive command. When the
first data word has been fully validated, DTRQ is set low. The
subsystem must then reply within approximately 1.5 us by
setting DTAK low. This indicates to the RT that the subsystem
is ready to accept data The data word is then passed to the
subsystem on the internal highway IH08-IH715 in two bytes
using IUSTB as a strobe signal and H/L as the byte indicator

4-4

(high byte first followed by low byte). Data is valid about both
edges of IUSTB. Signal timing for this handshaking is shown in
Figure 12.

If the subsystem does not declare itself busy, then it must
respond to DTRQ going low by setting DTAK low within approxi-
mately 1.5 us. Failure to do so will be classed by the RT as a
subsystem failure and reported as such to the Bus Controller.

It should be noted that IUSTB is also used for internal working
in the RT. DTRQ being low should be used as an enable for
clocking data to the subsystem with IUSTB.

Once the receive data block has finished and been checked by
the RT, GBR is pulsed low if the block is entirely correct and
valid. This is used by the subsystem as permission to make use
ofthe datablock If no GBR signal is generated, then an error has
been detected by the RT and the entire data block is invalid and
no data words in it may be used.

If the RT is receiving data in an RT to RT transfer, the data
handshaking signals will operate in an identical fashion but
there will be a delay of approx 70 us between NBGT going low
and DTRQ first going low. See Figure 10.

Figure 6 shows the operation of the data handshaking signals
during transmit command with three, data words. As with the
receive command discussed previously, NBGT is pulsed low if
the command is valid and for the RT. TX/RX will be set high
indicating a transmit data command. While the RT is transmit-
ting its status word, it requests the first data word from the
subsystem by setting DTRQ low. The subsystem must then
reply within approximately 13.5 us by setting DTAK low. By
setting DTAK low, the subsystem is indicating that it has the
data word ready to pass to the RT. Once DTAK is set low by the
subsystem, DTRQ should be used together with H/L and TX/RX
to enable first the high byte and then the low byte of the data
word onto the internal highway IH08-IH715. The RT will latch
the data bytes during IUSTB, and will then return DTRQ high.
Data for each byte must remain stable until [IUSTB has returned
low. Signal timing for this handshaking is shown in Figure 11.

Additional Data Information Signals

At the same time as data transfers take place, a number of
information signals are made available to the subsystem.
These are INCMD, the subaddress lines SA0-4, the word count
lines WCO0-4 and current word count lines CWCO0-4. Use of
these signals is optional.

INCMD will go active low while the RT is servicing a valid
command forthe RT. The subaddress, transmit/receive bit. and
word count from the command word are all ma a vailable to the
subsystem as SA0-4, TX/RX and WCO0-4 respectively. They
may be sampled when INCMD goes low and will remain valid
while INCMD is low.




The subaddress is intended to be used by the subsystem as an
address pointer for the data block Subaddress 0 and 31 are
mode commands, and there can be no receive or transmit data
blocks associated with these. (Any data word associated with a
mode command uses different handshaking operations. If the
subsystem does not use all the subaddresses available, then
some of the subaddress lines may be ignored.

The TX/RX signal indicates the direction of datatransfer across
the RT - subsystem interface. lts use is described in the
previous section.

The word count tells the subsystem the number of words to
expect to receive or transmit in a message, up to 32 words. A
word count of all Os indicates a count of 32 words.

The current word count is set to 0 at the beginning of a new
message and is incremented following each data word transfer
across the RT - subsystem interface. (It is clocked on the falling
edge of the second IUSTB pulse in each word transfer). It
should be noted that there is no need for the subsystem to
compare the word count and current word count to validate the
number of words in a message. This is done by the RT.

Subsystem Use of Status Bits and Mode Commands
General Description

Use of the status bits and the mode commands is one of the
most confusing aspects of MIL-STD-1553B. This is because
much of their use is optional, and also because some involve
only the RT while others involve both the RT and the subsystem.

The CT1602/CT1610 allows full use to be made of all the status
bits, and also implements all the mode commands. The subsys-
tem is given the opportunity to make use of status bits, and is
only involved in mode commands which have a direct ir~pact
on the subsystem.

The mode commands in which the subsystem may be involved
are Synchronize, Sychronize with data word, Transmit Vector
Word, Reset and Dynamic Bus Control Allocation. The status
bits to which the subsystem has access are Service Request,
Busy, Subsystem Flag and Dynamic Bus Control Acceptance.
Operation of each of these mode commands and of the status
bits is described in the following sections.

The subsystem designer should note that all other mode
commands and status bits are serviced internally by the RT, and
the subsystem has no access to them. In particular, the terminal
flag and message error status bits and BIT word contents are all
controlled internally by the RT.

CT1602/10

Synchronize Mode Commands

Once the RT has validated the command word and checked for
the correct address, the SYNC line is set low. The signal WC4
will be set low for a Synchronize mode command Figure 16, and
high for a Synchronize with data word mode command Figure
15. In a Synchronize with data word mode command, SYNC
remains low during thetime thatthe dataword is received. Once
the data word has been validated, it is passed to the subsystem
on the internal highway IH08-IH715 in two bytes using IUSTB
as a strobe signal and H/L as the byte indicator (high byte first
followed by low byte). SYNC being low should be used on the
enable to allow IUSTB to clock synchronize mode data to the
subsystem.

If the subsystem does not need to implement either of these
mode commands, the SYNC signal can be ignored, since the
RT requires no response from the subsystem.

Transmit Vector Word Mode Command

Figure 14 illustrates the relevant signal timings for an RT
receiving a valid Transmit Vector Word mode command. The
RT requests data by setting VECTEN low. The subsystem
should use H/L to enable first the high byte and thenthe low byte
of the Vector word onto the internal highway IH08-IH715.

It should be noted that the RT expects the Vector word contents
to be already prepared in a latch ready for enabling onto the
internal highway when VECTEN goes low. If the subsystem has
not been designed to handle the Vector word mode command,
it will be the fault of the Bus Controller if the RT receives such
a command. Since the subsystem is not required to acknowl-
edge the mode command, the RT will not be affected in any way
by Vector word circuitry not being implemented in the subsys-
tem. It will however transmit a data word as the Vector word, but
this word will have no meaning.

Reset Mode Command

Figure 8 shows the relevant signal timings for an RT receiving
a valid reset mode command. Once the command word has
been fully validated and serviced, the RESET signal is pulsed
low. This signal may be used as a reset function for subsystem
interface circuitry.

Dynamic Bus Allocation

This mode command is intended for use with a terminal which
has the capability of configuring itself into a bus controller on
command from the bus. The line DBCREQ cannot go true
unless the DBCACC line was true at the time of the valid
command, i.e. tied low. For terminals acting only as RTs, the
signal DBCACC should be tied high (inactive), and the signal
DBCREQ should be ignored and left unconnected.
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Use of the Busy Status Bit

The Busy Bit is used by the subsystem to indicate that it is not
ready to handle data transfers either to or from the RT.

The RT sets the bit to logic one if the BUSY line from the
subsystem is active low at the time of the second falling edge of
INCLK after INCMD goes low. This is shown in Figure 13. Once
the Busy bit is set, the RT will stop all receive and transmit data
word transfers to and from the subsystem. The datatransfers in
the Synchronize with data word and Transmit Vector word
mode commands are not affected by the Busy bit and will take
place even if it has been set.

It should be noted that a minimum of 0.5 us subaddress
decoding time is given to the subsystem before sening of status
bits. This allows the subsystem to selectively set the Busy bit if
for instance one subaddress is busy but others are ready. This
option will prove useful when an RT is interfacing with multiple
subsystems.

Use of the Service Request Status Bit

The Service Request bit is used by the subsystem to indicate to
the Bus Controller that an asynchronous setvice is requested.

The timing of the setting of this bit is the same as the Busy bit
and is shown in Figure 13. Use of SERVREQ has no effect on
the RT apart from sening the Service Request bit.

It should be noted that certain mode commands require that the
last status word be transmitted by the RT instead of the current
one, and therefore a currently set status bit will not be seen by
the Bus Controller. Therefore the user is advised to hold
SERVREQ low until the requested service takes place.

Use of the Subsystem Status Bit

This status bit is used by the RT to indicate a subsystem fault
condition. If the subsystem sets SSERR low at any time, the
subsystem fault condition in the RT will be set, and the Subsys-
tem Flag status bit will subsequently be set The fault condition
will also be set if a handshaking failure takes place during adata
transferto or from the subsystem. The fault condition is cleared
on power-up or by a Reset mode command.

Dynamic Bus Controi Acceptance Status Bit

DBCACC, when set true, enables an RT to configure itself into
aBus Controller, if the subsystem has the capability, by allowing
DBCREQ to pulse true and BIT TIME 18 to be set in the status
response. If Dynamic Bus Controlis not required then DBCACC
must be tied high. DBCACC tied high inhibits DBCREQ and
clears BIT TIME 18 in the status response.

Bus Driver/Receiver Interface
Receive Data

The decoder chip requires two TTL signals (PDIN & NDIN) to
represent the data coming in from the bus. PDIN should be
driven to a logic level ‘1’ when the bus waveform exceeds a
specified positive threshold and NDIN should be driven to a
logic level ‘1’ when a specified negative threshold is exceeded.
During the quiet period on the bus both signals should be at the
same logic level. All the bus receivers must be permanently
enabled, the selection if the bus in use is done within the chip
set.

Transmit Data

The signals generated by the encoder chip (PDOUT & NDOUT)
are of the same format as the receive data The only difference
isthatthe TTL signals are negative logic, e.g. the signal is active
when on logic level ‘0’. This means that when the encoder is
quiet both PDOUT & NDOUT are at logic level ‘1’. Both the
signals should be used in conjunction with TXEN and the
appropriate driver enable, e.g. (CSO - enable for bus 0). TXEN
only enables the driver when it should be transmitting, and the
driver enable routes the data on to the bus in use.

Figure 5 shows an example of atypical interface circuitbetween
the CT1602/CT1610 and a driver/receiver unit.



BUS CONTROL OPERATION

Toenable its use in abus controller each chip inthe chipset has
additional logic within it. This logic can be enabled by pulling the
pin labelled RT/BC low. Once the chipset is in bus control mode,
all data transfers must be initiated by the bus control processor
correctly commanding the chipset via the subsystem interface.
In bus control mode six inputs are activated which in RT mode
are inoperative and four signals with dual functions exercise the
second function (the first being for the RT operation).

Tousethe CT16020r CT1610 as a 1553B bus controlinterface,
the bus control processor must be able to carry out four basic
bus-related functions. Two inputs, BCOPA and BCOPB allow
these four options to be selected. The option is then initiated by
sending a negative-going strobe on the BCOPSTB input.
BCOPSTB must only be strobed low when NDRQ is high. This
is particularly important when two options are required during a
single transfer.

With these options all message types and lengths can be
handled. Normal BC/RT exchanges are carried out in the
chipset option zero. This is selected by setting BCOPA and
BCOPB to a zero and strobing BCOPSTB. On receipt of the
strobe, the CT1602/CT1610 loads the command word from an
external latch using CWEN and H/L The command word is
transmitted down the bus. The TX/RX bit is, however, consid-
ered by the chipset as being its inverse and so if a transmit
command is sent to a RT, Figure 17, the chipset in BC mode
believes it has been given a receive command. As the RT
returns the requested number of data words plus its status, the
BC chipset carries out a full validation check and passes the
data into the subsystem using DTRQ, DTAK, H/L, IUSTB and
CWC as in RT operation. It also supplies GBR at the end of a
valid transmission. Conversely, areceive command sent down
the bus is interpreted by the BC chipset as a transmitcommand,
and so the requisite data words are added to the command
word, see Figure 18.

For mode commands, where a single command word is re-
quired, option one is selected by strobing BCOPSTB when
BCOPA is high and BCOPB is low. On receiving the strobe, the
command word is loaded from the external latch using CWEN
and H/L, the correct sync and parity bits are added and the word
transmitted, see Figure 20. Mode commands followed by a data
word requires option two. Option two, selected by strobing
BCOPSTB while BCOPA is low and BCOPB is high, loads a
data word via DWEN and H/L, adds sync and parity and
transmits them to the bus, see Figure 21. If the mode code
transmitted required the RT to return adataword, then selecting
option three by strobing BCOPSTB when BCOPA and BCOPB
are both high will identify that data word and if validated, output
it to the subsystem interface using RMDSTB and H/L This
allows data words resulting from mode codes to be identified
differently from ordinary data words and routed accordingly,
see Figure 22. All received status words are output to the
subsystem interface using STATSTB and H/L.

CT1602/10

In BC option three, if the signal PASMON is active, then all data
appearing on the selected bus is output to the subsystem using
STATSTB for command and status words or RMDSTB for data
words.

RT to RT transfers require the transmission of two command
words. A receive command to one RT is contiguously followed
by a transmit command to the the other RT. This can be
achieved by selecting option one followed by option zero for the
second command. The strobe (BCOPSTB) for option zero must
be delayed until NDRQ has gone low and returned high follow-
ingthe strobe foroptionone. The RT transmissions are checked
and transferred in the subsystem interface to the bus control
processor, see Figure 19.

Note: For all BC operations, BCOPA and BCOPB must remain
valid and stable for a minimum of 1 us following the leading
(negative going) edge of BCOPSTB.
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PIN DESCRIPTION CT1602 AND CT1610

Signal Hybrid
Mnemonic Sink or Source Signal Description

RX DATAO0/1 SINK Positive Date In. This should be a TTL description of the
positive, half of the Manchester code data on the bus. It should be
driven to a logic level “1” when a predetermined positive
threshold is exceeded on the bus.

RX DATA 0/1 SINK Negative Data In. This should be a TTL description of the
negative half of the Manchester code data on the bus. It should
be driven to a logic level “1” when a predetermined negative
threshold is exceeded on the bus.

TX INHIBIT 0/1 SOURCE Transmitter Enable. Goes low when the transmitter is
transmitting. Should be used to enable the bus drivers.

TX DATA SOURCE Positive Data Out - When this signal goes high the bus should
be driven positive.

TX DATA SOURCE Negative Data Out - When this signal goes high the bus should
be driven negative.

RTAD 0-4 SINK RT address lines - These should be hardwired by the user.
RTAD4 is the most significant bit.

RTADPAR SINK RT address parity line - This must be hardwired by the user to
give odd parity.

BCSTEN 071 SINK Recognition of Broadcast command enable - When low the
recognition of broadcast command is prevented on the specified bus.

6MCK SINK 6 Megahertz master clock.

IH 08 SINK/SOURCE Internal Highway - Bi-directional 8 bit highway on which 16 bit

IH 19 words are passed in two bytes. IH 715 is the most significant bit

IH 210 of each byte, the most significant byte being transferred first. The

IH 311 highway should only be driven by the subsystem when data is to

IH 412 be transferred to the RT.

IH 513

IH614

IH 715

DTRQ SOURCE Data Transfer Request - Goes low to request a data transfer between
the Chip Set and subsystem. Goes high at the end of the transfer.

DTAK SINK Data Transfer Acknowledge - Goes low to indicate that the
subsystem is ready for the data transfer.

IUSTB SOURCE Interface Unit Strobe - This is a double pulse strobe used to

transfer the two bytes of data

48
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Signal Hybrid
Mnemonic Sink or Source Signal Description

H/L SOURCE High/Low - Indicates which byte of data is on the internal
highway. Logic level “0” for least significant byte.

GBR SOURCE Good Biock Received - Puises iow for 500ns when a biock of
data has been received by the Chip Set and has passed all the
validity and error checks.

NBGT SOURCE New Bus Grant - Pulses low whenever a new command is
accepted by the Chip Set.

TX/RX SOURCE Transmit/Receive - The state of this line informs the subsystem
whether it is to transmit or receive data The signal is valid while
INCMD is low.

INCMD SOURCE In Command - Goes low when the RT is servicing a valid
command. The subaddress and word count lines are valid while
the signal is low.

WC 0-4 SOURCE Word Count - These five lines specify the requested number of
data words to be received or transmitted. Valid when INCMD is low.

SA0-4 SOURCE Sub Address - These five lines are a label for the data being
transferred. Valid when INCMD is low.

CWC 0-4 SOURCE Current Word Count - These five lines define which data word
in the message is currently being transferred.

SYNC SOURCE Synchronize - Goes lowwwhen a synchronize mode code is
being serviced.

VECTEN/ SOURCE Vector Word Enable/DataWord Enable - In the RT mode, this

DWEN signal is provided to enable the contents of the vector word latch
(which is situated in the subsystem) onto the Chip Set’s internal
highway. This signal, when in the Bus Controller mode, is used to
enable mode code data from the subsystem onto the internal
highway.

RESET SOURCE Reset - This line pulses low for 500ns on completion of the
servicing of a valid and legal mode command to reset remote
terminal.

SSERR SINK Subsystem Error - By taking this line low, the subsystem can set
the Subsystem Flag in the Status Word.

BUSY SINK Busy - This signal should be driven low if the subsystem is not
ready to perform a data transfer to or from the Chip Set.

SERVREQ SINK Service Request - This signal should be driven low to request an

ues S signal ouia be d ues

asynchronous transfer and left low until the transfer has taken place.
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Signal
Mnemonic

Hybrid
Sink or Source

Signal Description

PASMON

BCOPSTB

BCOPA

BCOPB

REQBUS A

REQBUS B

RT/BC

DBCACC

LTFAIL

RTO

TXTO

SINK

SINK

SINK

SINK

SINK/SOURCE

SINK/SOURCE

SINK

SINK

SOURCE

SOURCE

SOURCE

SOURCE

Passive Monitor - When functioning as a Bus Controller this line
acts as a passive monitor select. The active going edge of this
line will cause the REQBUS lines to be latched and that bus, now
selected will be monitored so long as PASMON remains low. All
traffic on the bus will be handed, after validation, to the
subsystem via STATSTB for status and commands words, and
RMDSTB for data words.

Bus Controller Operation Strobe - When functioning as a Bus
Controller a low going pulse on this line will initiate the selected
bus controller operation on the requested bus, using BCOPA&B
and REQBUSA&B.

Bus Control Operation A - Least significant bit of the bus
controller operation select lines.

Bus Control Operation B - Most significant bit of the bus
controller operation select lines.

Request Bus A - This line,wwhen in RT mode, is the least

significant bit of the bus request lines which specify the origin of

the command, ie. they are sources. When in BC mode these lines
are sinks and specify which bus is to be used for the next command.

Request Bus B - Most significant bit of the bus request lines.
(See above for description.)

Remote Terminal/Bus Control - This line when high causes
the chip set to function as a remote terminal. When low the chip
set functions as a bus controller or passive monitor.

Dynamic Bus Control Accept - This line should be permanently
tied low if a subsystem is able to accept control of the bus if offered.

Loop Test Fail - This line goes low if any error in the transmitted
waveform is detected or if any parity error in the hardwired RT
address is detected.

Error - This line latches low if a Manchester or parity error is
detected. It is reset by the next CMSYNC (RT mode) and also by
RTO in the BC mode.

Reply Time Out - This signal will pulse low whenever the reply
time for a transmitting terminal has been exceeded. This line is
intended for the bus controller use.

Transmitter Time Out - This line goes true if the transmitter time
out limits are exceeded.
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Signal Hybrid
Mnemonic Sink or Source Signal Description

INCLK SOURCE Internal Clock (2 MHz) - This is made available for
synchronization use by the subsystem if required. However,
many of the outputs to the subsystem are asynchronous.

EOT SOURCE End of Transmission - Goes low if a valid sync plus two data
bits do not appear in time to be contiguous with preceding word.

RTADER SOURCE Remote Terminal Address Error - This line goes low if an error
is detected in the RT address parity of the selected receiver. Any
receiver detecting an error in the RT address will turn itself off.

HSFAIL SOURCE Handshake Failure - This line pulses low if the allowable time for
DTAK response has been exceeded during the Chip
Set/subsystem data transfer handshaking.

LSTCMD/ SOURCE Last Command/Command Word Enable - This line pulses low
CWEN when servicing a valid and legal mode command to transmit last
command. When in RT mode this line must not be used to enable
data from the subsystem. This line also pulses low, when in the

Bus Control mode, when a command word is required for transmission.

STATEN/ SOURCE Status Enable/Status Strobe - This line pulses low to enable
STATSTB the status word onto the internal highway for transmission. When

in RT mode this line must not be used to enable data from the
subsystem. This line also pulses high, when in the Bus Control

mode, to strobe received status words into the subsystem. When
PASMON is true this line pulses high for Command and Status words.

BITEN/ SOURCE Built In Test Enable/Receive Mode Data Strobe - This line
RMDSTB pulses low when servicing a valid and legal mode command to
transmit the internal BIT word. This signal is for information only
and must not be used to enable data from the subsystem. This
line also pulses high when in the Bus Control mode when mode
data is received to be passed to the subsystem and when data is
passed to the subsystem during PASMON.

DWSYNC SOURCE Data Word Sync - This line goes low if a data word sync and two
Manchester biphase bits are valid.

CMSYNC SOURCE Command Word Sync - This line goes low if a command word
sync and two Manchester biphase bits are valid.

NDRQ SOURCE No Data Required - This line goes low if the encoder transmit
buffer is full i.e. another word is going to be transmitted. This
signal is for information only and must not be used to enable data
from the subsystem.
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Signal Hybrid
Mnemonic Sink or Source Signal Description

PARER SOURCE Parity Error - This line will pulse low if a parity error is detected
by the decoder.

MANER SOURCE Manchester Error - This line will pulse low if a Manchester error
is detected by the decoder.

DBCREQ SOURCE Dynamic Bus Control Request - This line will pulse low when
the status reply for a mode code Dynamic Bus Control has
finished where the accept bit was set.

VALD SOURCE Valid Data - This line will pulse low when a valid data word is received.

BUF INH* SINK Buffer Inhibit - A low on this line causes the Buffered Signals to
assume a high impedance state.

IH ENA* SINK Internal Highway Enable - A low on this line enables the Internal
Highway transceiver to transmit or receive data which is
controlled by the IH DIR Line.

IH DIR* SINK Internal Highway Direction - Controls the direction of data
through the Internal Highway Transceiver.

High = To Subsystem A —» B
Low = From Subsystem B — A

*NOT USED ON CT1610

CONTROLLER TO
RT TRANSFER

RTTO
CONTROLLER
TRANSFER

RT TORT
TRANSFERS

MODE COMMAND
WITHOUT DATA
WORD

MODE COMMAND
WITH DATA
WORD
{TRANSMIT)

MODE COMMAND
WITH DATA
WORD
(RECEIVE)

NEXT
............
RECEIVE | DATA DATA |+ ¢4 o | DATA . STATUS ¢ SCOMMAND :
COMMAND| WORD | woORD WORD WORD ’ : WORD
Sessecsscees
NEX
ceebneeoans
TRANSMIT] . STATUS | DATA DATA |+ .. o | DATA < 3 COMMAND §
COMMAND WORD | WORD WORD WORD S+ WORD
teeeecserved
NEXT
cevsteresene
RECEIVE [TRANSMIT| , , STATUS | DATA DATA ]+« o o] DATA P STATUS <+ COMMAND:
COMMAND|COMMAND WORD { WORD WORD WORD WORD Yt WORD ¢
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NEXT
cescvrsrenes
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HRA -
NE
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|
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NOTE: §
* *RESPONSE TIME

]
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Associated Broadcast
T/R Bit Mode Code Function Data Word Command Allowed
1 00000 Dynamic Bus Control No No
1 00001 Synchronize No Yes
1 00010 Transmit Status Word No No
1 00011 Initiate Self Test No Yes
1 00100 Transmitter Shutdown No Yes
1 00101 Override Transmitter Shutdown No Yes
1 00110 Inhibit Terminal Flag Bit No Yes
1 00111 OverridelnhibitTerminal FlagBit No Yes
1 01000 Reset Remote Terminal No Yes
1 01001 Reserved No TBD
l d
1 01111 Reserved No TBD
1 10000 Transmit Vector Word Yes No
0 10001 Synchronize Yes Yes
1 10010 Transmit Last Command Yes No
1 10011 TransmitBITWord Yes No
0 10100 Selected Transmitter Shutdown Yes Yes
0 10101 Override Selected Transmitter Shutdown Yes Yes
1or0 10110 Reserved Yes TBD
d d
1or0 11111 Reserved Yes TBD
NOTE: To be determined (TBD)
Figure 2: Assigned Mode Codes
ONE BIT TIME
+) -
o, o= L 4
[] 1
] (]
+) — ] 1
NRZ o) - l—J l——-————J
DATA 1 1
P
] []
1 1
] 1
) - ' !
MANCHESTER H
1 o) — \
BI-PHASE L 1
(=)— !

Figure 3: Data Encoding
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Figure 4: Word Formats
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CT1602 OR CT1610
TX DATA OUT [
RX DATA IN RX DATA OUT | .
s CT3231 - PDIN "0
RX DATA oUT
15538 BU
SA DRIVER/ ql NDIN 0"
RECEIVERO | TX DATA IN |
TX DATA
XFRO TX DATA IN l
TX DATA OUT ; TX DATA
RX DATA IN I
TX DATA OUT l
RX DATA IN RX DATA OUT | v
+ CT3231 1 PDIN™I
1 RX DATA OUT
5538 BUS B DRIVER/ { NDIN 1
RECEIVER 1 TX DATA IN
— | T inwigiT o
TX DATA IN
XFRI I
BATA I TX INHIBIT “1"
TX DATA OUT TXINHIBIT | TX INHIBIT ™1 _
RX DATA IN

Figure 5: Examples of an interface between CT1602 or CT1610 and Driver/Receiver
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ABSOLUTE MAXIMUM RATINGS

CLOCK REQUIREMENTS

Supply Voltage, V. 7V Frequency 6.0 MHz
Input Voltage 7V Stability -65° to +125°C +0.01% (100ppm)
Operating free-air temperature -55°Cto +125°C  Maximum Asymmetry 60-40%
Storage temperature range -65°C to +150°C  Rise/Fall Time 10 nsec max
Output level TTL Logic “0” 0.4v max
Logic “1” 2.4v min
ELECTRICAL CHARACTERISTICS
PARAMETER TEST CONDITIONS MIN MAX UNIT COMMENTS
Vee 45 55 v
V,, High - level input voltage CMOS Vet Vee v
TTL 2.0 Vee v
V, Low - level input voltage CMOS 0 1.0 \
TTL 0 0.7 v
V,,, High - level output voltage Vee =MIN
Iy, = -800UA 2.4 v
I, = -400 24 v LS32
I, = -3mA 24 \Y LS241-1LS244
(CT1602 Only)
V,, Low - levelooutput voltage Vo =MIN
lo, = +2mA 0.4 v
lo, = +4mA 0.4 v LS32
o, = +12mA 0.4 v LS241-LS244
(CT1602 Only)
l,, High - level input current Ve = MAX
V=24V -400 5.0 uA
-20 20 uA IH08-IH715
-500 0.0 uA PULL-UPS
|, Low - level input current V. = MAX
V, =04V -500 0.0 uA
-200 0.0 uA IHO8-IH715
-800 -350 uA PULL-UPS
lcc Supply Current Ve = MAX, Fclk = 6MHz
Outputs enabled and open
CT1602 310 mA
CT1610 35 mA
NOTE:
ALL MAX/MIN VALUES SHOWN ARE FOR WORST CASE OPERATING CONDITIONS, WHERE APPROPRIATE, AT -
55°C or +125°C.
1. PULL-UPS DENOTES: RTADDO-RTADD4, RTADDPAR, BUF_INH/, and IH_INH/
2. 1.S32 DENOTES: TXDATA, TXDATA/, TXINHO, and TXINH1

3. LS241-LS244 DENOTES: CWC0-4, SA0-4, I[H08-IH715, SYNC/, IUSTB, TX-RX/, INCMD/, H-L/, STATEN/, EOT/, INCLK,

NBGT/, DTRQ/, VECTEN/, and GBR/.
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Figure 6: Transfer of Three Data Words from RT 03 to BC
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Figure 7: Transfer of Three Data Words from BC to RT 03
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PDIN
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Figure 8: Mode Command Reset Remote Terminal
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Figure 9: RT to RT Transfer of Four Data Words This RT Sending the Data
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U I A I

Figure 10: RT to RT Transfer of Four Data Words - This RT Receiving the Data
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Figure 11: Handshaking for TX Data Transfers
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DTRQ l

Subsystem Reply Time < 1.5us

oo L L

Don’t care

250 nsec

250 nsec

IUSTB l l 500 nsec I |

Internal ><
Highway

it I
PO

High Byte Valid

Low Byte Valid

cwco4 Valid

X Incremented

Figure 12: Handshaking for RX Data Transfers
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SA4.SA0 Previous command value VALID
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WC4-WCO0 Previous command value )<
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Figure 13: New Command Initialization
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VECTEN
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- |
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Enable low byte of
vector word onto
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Enable high byte of
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internal highway.
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PIN OUT
CT1610 and CT1610FP and CT1610 and CT1610FP and
CT1602 Pin CT1602FP Pin Function CT1602 Pin CT1602FP Pin Function
1 1 NC 46 NC
2 2 CWC 00 (LSB) 47 45 RTADPAR
3 3 SA 04 (MSB) 48 46 RTAD 00 (LSB)
4 4 SA 03 49 47 RTAD 01
5 5 SA 02 50 48 RTAD 02
6 6 CWC 04 (MSB) 51 49 RTAD 03
7 7 CWC 03 52 50 RTAD 04 (MSB)
8 8 CWC 02 53 51 CMSYNC*
9 9 CWC 01 54 52 DWSYNC*
10 10 GBR* 55 53 BCSTEN 00
11 11 H/L* 56 54 RX DATA 0
12 12 STATEN*/STATSTB 57 55 RX DATA* 0
13 13 EOT* 58 56 BCSTEN 01
14 14 SA 01 59 57 RTO*
15 15 SA 00 (LSB) 60 58 6 MCK
16 16 INCMD* 61 59 ERROR*
17 17 TX/RX* 62 60 LTFAIL*
18 18 DTRQ* 63 61 MANER*
19 19 VECTEN*/DWEN* 64 62 PARER*
20 20 NBGT* 65 63 VALD*
21 21 SYNC* 66 64 RTADER*
22 22 INCLK 67 65 RX DATA 01
23 23 IUSTB 68 66 RX DATA* 01
24(2) 24 (2) BUF INH* 69 67 +5 VIN
25 25 DTAK* 70 68 TX INHIBIT 01
26 26 BCOPA 71 69 TX INHIBIT 00
27 27 BCOPSTB* 72 70 TX DATA
28 28 BCOPB 73 71 TX DATA*
29 29 PASMON* 74 72 SERVREQ*
30 30 NDRQ* 75 73 TXTO*
31 31 REQBUSB 76 74 DBCACC*
32 32 REQBUSA 77 75 RESET*
33 33 COMMON & CASE 78 76 RT/BC*
34 (2) 34 (2) IH DIR 79 77 DBCREQ*
35 35 NC 80 78 HSFAIL*
36(2) 36(2) IH ENA* 81 79 LSTCMD*/CWEN*
37 37 IH 00/08 (LSB) 82 80 BITEN*/RMDSTB
38 38 IH 01/09 83 81 BUSY*
39 39 IH 02/10 84 82 WC 04 (MSB)
40 40 IH 03/11 85 83 WC 03
41 41 IH 04/12 86 84 WC 00 (LSB)
42 42 IH 05/13 87 85 SSERR*
43 43 IH 06/14 88 86 WC 02
44 44 IH 07/15 (MSB) 89 87 WC 01
45 NC 90 88 NC

KEY: * = True Low Signal

(2) = NO CONNECTION ON CT1610
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GENERAL DESCRIPTION

CT1612

MIL-STD-1553B REMOTE TERMINAL, BUS CONTROLLER,
OR PASSIVE MONITOR HYBRID WITH STATUS WORD CONTROL

The CT1612design incorporates five LS| chips that accomplish
the dual redundant MIL-STD-1553B Bus Controller and Re-
mote Terminal Functions. A sixth LSI chip (CT7100) allows
programming of the Terminal Flag and Subsystem Flag Status
Bits and allows setting of the Message Error Bit by the Subsys-
tem. The unit dissipates only 75mW and connects directly to all
CTl single and dual transceivers. This CT1612 Data Sheet is
designed to be used in conjunction with the GPS MIL-STD-

1553B Monolithic Chip Set Booklet.

FEATURES

3092-1.3 October 1991

M Performs the complete dual-redundant Remote Terminal
and Bus Controller Protocol Functions of MIL-STD-1553B

B Allows setting of the Message Error Bit on illegal

commands

Subsystem Flag Status Bits

75 mW typical power dissipation

Provides programmable control over Terminal Flag and

Compatible with all GPS Driver/Receiver Units
Screened to applicable portions of MIL-STD-883 Level B

Available in plug-in or flatpack configuration

5V DC operation
-55°C to +125°C operation

|
u
|
H Small size
| ]
|
]

* Or any other GPS Single or
Dual Transceivers
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Figure 1: Functional Diagram
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REMOTE TERMINAL OPERATION
RECEIVE DATA OPERATION

All valid Data Words associated with a valid Receive Data
Command Word for the Remote Terminal (RT) are passed to
the subsystem. The RT examines all Command Words from the
bus and will respond to valid (i.e. correct Manchester, Parity
Coding, etc.) commands which have the correct RT address (or
broadcast address if the RT broadcast option s enabled). When
the Data Words are received, they are decoded and checked by
the RT and, if valid, passed to the subsystem on a word by word
basis at 20 us Intervals. This applies to Receive Data Words in
both Bus Controller to RT and RT to RT messages. When the
RT detects that the message has finished, it checks that the
correct number of words has been received and if the message
is fully valid, then a Good Block Received signal is sent to the
subsystem, which must be used by the subsystem as permis-
sion to use the data just received.

The subsystem musttherefore have atemporary buffer store up
to 32 words long into which these Data Words can be placed.
The Good Block Received signal will allow use of the buffer
store data once the message has been validated.

If a block of data is not validated, then Good Block Received will
not be generated. This may be caused by any sort of message
error or by a new valid command for the RT being received on
another bus to which the RT must switch.

TRANSMIT DATA OPERATION

If the RT receives a valid Transmit Data Command addressed
to the RT, then the RT will request the Data Words from the
subsystem for transmission on a word by word basis. To allow
maximum time for the subsystemto collect each Data Word, the
next word is requestcd by the RT as soon as the transmission
of tile current word has commenced.

It is essential that the subsystem should provide all the Data
Words requested by the RT once atransmit sequence has been
accepted. Failure to do so will be classed by the RT as a
subsystem failure and reported as such to the Bus Controller.

CONTROL OF DATA TRANSFERS

This section describes the detailed operation of the data trans-
fer mechanism between the RT and subsystems. It covers the
operations of the signals DTRQ, DTAK, IUSTB, H/L, GBR,
NBGT, and TX/RX during receive data and transmit data
transfers.

Figure 6 shows the operation of the data handshaking signals
during a Receive Command with two Data Words. When the RT
has fully checked the Command Word, NBGT is pulsed low,
which can be used by the subsystem as an initialization signal.
TX/RX willbe set low indicating a Receive Command; however,
it ENABLE is held active (low), the TX/RX line will pulse to its
opposite state for 80 to 300 ns starting from 100 to 300 ns after
thefalling edge of INCMD, as shown in Figure 12. When the first
Data Word has been fully validated, DTRQ is set low. The
subsystem must then reply within approximately 1.5 us by
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setting DTAK low. This indicates to the RT that the subsystem
is ready to accept data. The Data Word is then passed to the
subsystem on the internal highway IH08-IH715 in two bytes
using IUSTB as a strobe signal and H/L as the byte indicator
(high byte first followed by low byte). Data is valid about both
edges of IUSTB. Signal timing for this handshaking is shown in
Figure 11.

If the subsystem does not declare itself busy, then it must
respond to DTRQ going low by setting DTAK low within approxi-
mately 1.5 us. Failure to do so will be classed by the RT as a
subsystem failure and reported as such to the Bus Controller.

It should be noted that IUSTB is also used for internal working
in the RT. DTRQ being low should be used as an enable for
clocking data to the subsystem with IUSTB.

Once the receive data block has finished and been checked by
the RT, GBR is pulsed low if the block isentirely correct and
valid. This is used by the subsystem as permission to make use
of the data block. If no GBR signal is generated, then an error
has been detected by the RT and the entire data block is invalid
and no Data Words in it may be used.

If the RT is receiving data in an RT to RT transfer, the data
handshaking signals will operate in an identical fashion but
there will be a delay of approximately 70 us between NBGT
going low and DTRAQ first going low. See Figure 9.

Figure 5 shows the operation of the data handshaking signals
during Transmit Command with three Data Words. As with the
Receive Command discussed previously, NBGT is pulsed low
if the command is valid and for the RT. TX/RX will be set high
indicating aTransmit Data Command; however, if ENABLE is
held active (low), the TX/RX line will pulse to its opposite state
for 80 to 300 ns starting from 100 to 300 ns after the falling edge
of INCMD, as shown in Figure 12. While the RT is transmitting
its Status Word, it requests the first Data Word from the
subsystem by setting DTRQ low. The subsystem must then
reply within approximately 13.5 us by setting DTAK low. By
setting DTAK low, the subsystem is indicating that it has the
Data Word ready to pass to the RT. Once DTAK s set low by the
subsystem, DTRQ should be used together with H/L and TX/RX
to enable first the high byte and then the low byte of the Data
Word onto the internal highway IH08-IH715. The RT will latch
the data bytes during IUSTB, and will then return DTRQ high.
Data for each byte must remain stable until IUSTB has returned
low. Signal timing for this handshaking is shown in Figure 10.

ADDITIONAL DATA INFORMATION SIGNALS

At the same time as data transfers take place, a number of
information_signals are made available to the subsystem.
These are INCMD, the subaddress lines SA0-SA4,the word
count lines WC0-WC4, and current word count lines CWCO0-
CWC4. Use of these signals is optional.




INCMD will go active low while the RT is servicing a valid
command for the RT. The subaddress, Transmit/Receive Bit,
and word countfrom the Command Word are all made available
to the subsystem as SA0-SA4, TX/RX, and WCOWC4, respec-
tively. They may be sampled when INCMD goes low and will
remain valid while INCMD is low, except as noted for TX/RX in
the preceding section.

The subaddress is intended to be used by the subsystem as an
address pointer for the data block. Subaddress 0 and 31 are
Mode Commands, and there can be no receive ortransmitdata
blocks associated with these. (Any Data Word associated with
aMode Command uses different handshaking operations. Ifthe
subsystem does not use all the subaddresses available, then
some of the subaddress lines may be ignored.)

The TX/RX signal indicates the direction of data transfer across
the RT-subsystem interface. Its use is described in the previous
section.

The word count tells the subsystem the number of words to
expect to receive or transmit in a message, up to 32 words. A
word count of all Os indicates a count of 32

The current word count is set to 0 at the beginning of a new
message and is incremented following each Data Word transfer
across the RT-subsystem interface. (It is clocked on the falling
edge of the second IUSTB pulse in each word transfer.) There
is no need for the subsystem to compare the word count and
current word count to validate the number of words in a
message. This is done by the RT.

SUBSYSTEM USE OF STATUS BITS AND MODE
COMMANDS

General Description

The CT1612 allows full use to be made of all the Status Bits, and
also implements all the Mode Commands. Inclusion of the
CT7100 array allows external programming of the Terminal
Flag and Subsystem Flag Bits olus setting of the Message Error
Bit on reception of an illegal command when externally de-
coded. The subsystem is given the opportunity to make use of
Status Bits, and is only involved in Mode Commands which
have a direct impact on the subsystem.

The Mode Commands in which the subsystem may be involved
are Synchronize, Synchronize with Data Word, Transmit Vector
Word, Reset, and Dynamic Bus Control Allocation. The Status
Bits to which the subsystem has access, or control are Service
Request, Busy, Dynamic Bus Control Acceptance, Terminal
Flag, Subsystem Flag, and Message Error Bit. Operation of
each of these Mode Commands and of the Status Bits is
described in the following sections.

All other Mode Commands are serviced internally by the RT.
The Terminal Flag and Message Error Status Bits and BIT Word
contents are controlled by the RT; however the subsystem has
the option to set the Message Error Bit and to control the reset
conditions forthe Terminal Flag and Subsystem Flag Bits in the
Status Word, and the Transmitter Timeout, Subsystem Hand-
shake, and Loop Test Fail Bits in the BIT Word.

CT1612

Synchronize Mode Commands

Once the RT has val idated the Command Word and checked
for the correct address, the SYNC line is set low. The signal
WC4 will be set low for Synchronize Mode Command (Figure
15) and high for a Synchronize with Data Word Mode Command
(Figure 14). Ina Synchronize With Date Word Mode Command,
SYNC remains low during the time that the Data Word is
received. Once the Data Word has been validated, it is passed
to the subsystem on the internal highway IH08-IH715 in two
bytes using IUSTB as a strobe signal and H/L as the byte
indicator (high byte first followed by low byte). SYNC being low
should be used on the enable to allow IUSTB to clock Synchro-
nize mode data to the subsystem.

If the subsystem does not need to implement either of these
Mode Commands, the SYNC signal can be ignored, since the
RT requires no response from the subsystem.

Transmit Vector Word Mode Command

Figure 13 illustrates the relevant signal timings for an RT
receiving a valid Transmit Vector Word Mode Command. The
RT requests data by setting VECTEN low. The subsystem
should use H/L to enable first the high byte andthen the low byte
of the Vector Word onto the internal highway IH08-IH715.

It should be noted thatthe RT expects the Vector Word contents
to be already prepared in a latch ready for enabling onto the
internal highway when VECTEN goes low. If the subsystem has
notbeen designed to handle the Vector Word Mode Command,
it will be the fault of the Bus Controller if the RT receives such
a command. Since the subsystem is not required to acknowl-
edgethe Mode Command, the RT will not be affected in any way
by Vector Word circuitry not being implemented in the subsys-
tem. It will however transmit a Data Word as the Vector Word,
but this word will have no meaning.

Reset Mode Command

Figure 7 shows the relevant signal timings for an RT receiving
avalid Reset Mode Command. Once the command Word has
been fully validated and serviced, the RESET signal is pulsed
low. This signal may be used as a reset function for subsystem
interface circuitry.

Dynamic Bus Allocation

This Mode Command is intended for use with a terminal which
has the capability of configuring itself into a Bus Controller on
command from the bus. The line DBCREQ cannot go true
unless the DBCACC line was true at the time of the valid
command (i.e. tied low). For terminals acting only as RTs, the
signal DBCACC should be tied high (inactive), and signal
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Use of Busy Status Bit

The Busy Bit is used by the subsystem to indicate that il is not
ready to handle data transfers either to or from the RT .

The RT sets the bit to logic “1” if the BUSY line from the
subsystem is active low at the time of the second falling edge of
INCLK after INCMD goes low. This is shown in Figure 12. Once
the Busy Bit is set, the RT will stop all Receive and Transmit
Data Word transfers to and from the subsystem.The data
transfers in the Synchronize with Data Word and Transmit
Vector Word Mode Commands are not affected by the Busy Bit
and will take place even if it has been set.

It should be noted that minimum of 0.5 us subaddress decoding
time is given to the subsystem before setting of Status Bits. This
allows the subsystem to selectively set the Busy Bit if for
instance one subaddress is busy but others are ready. This
option will prove useful when an RT is interfacing with multiple
subsystems.

Use of Service Request Status Bit

The Service Request Bit is used by the subsystem to indicate
tothe Bus Controller that an asynchronous service is requested

The timing of the setting of this bit is the same as the Busy Bit
and is shown in Figure 12. Use of SERVREQ has no effect on
the RT apart from setting the Service Request Bit .

It should be noted that certain Mode Commands require thatthe
last Status Word be transmitted by the RT instead of the current
one, and therefore a currently set Status Bit will not be seen by
the Bus Controller. Therefore the user is advised to hold
SERVREQ low until the requested service takes place.

Use of the Subsystem Status Bit

This Status Bit is used by the RT to indicate a subsystem fault
condition lfthe subsystem sets SSERR low, the subsystem fault
condition in the RT will be set, and the Subsystem Flag Status
Bit will subsequently be set. The fault condition will also be set
if a handshaking failure takes place during a data transfer to or
from the subsystem. The fault condition is cleared on power-up
or by a Reset Mode Command or as described in the Optional
Status Word Control section. It should be noted that if ENABLE
has been selected (held low) and a subsystem fault is to be
reported by pulling SSERR low, then the SSERR line must be
latched low until the fault condition no longer exists.

Dynamic Bus Control Acceptance Status Bit

DBCACC, when set true, enables an RT to configure itself into
aBus Controller, ifthe subsystem has the capability, by allowing
DBCREQ to pulse true and BIT TIME 18 to be set in the status
response. If Dynamic Bus Control is not required, then DBCACC
must be tied high. DBCACC tied high inhibits DBCREQ and
clears BIT TIME 18 in the status response.
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OPTIONAL STATUS WORD CONTROL
Message Error Bit

The CT1612 monitors all receptions for errors and sets the
Message Error Bit as prescribed in MIL-STD-1553B. The sub-
system designer may, however, exercise the option of monitor-
ing forillegal commands and forcing the Message Error Bittobe
set.

The word count and subaddress lines for the current comrnand
are valid when INCMD goes low. The subsystem must then
determine whether or not the word count or subaddress is to be
considered illegal by the RT. If either of them is considered
illegal, the subsystem must produce a positive-going pulse
called MEREQ. The positive-going edge of MEREQ mustoccur
within 500 ns of the falling edge of INCMD .

Subsystem Flag and Terminal Flag Bits

The conditions that cause the Subsystem Flag and Terminal
Flag Bits in the Status Word to be reset may be controlled by the
subsystem using the ENABLE, BIT DECODE, NEXT STATUS,
and STATUS UPDATE inputs. If ENABLE is inactive (high),
then the Terminal Flag and Subsystem Flag behavior is the
same as described in the CTI MIL-STD-1553B Monolithic Chip
Set Booklet (i.e. the other three option lines are disabled). If
ENABLE is held low, thenthe three options described below are
available and are essentially independent. Any, all, or none may
be selected. Also, reporting of faults by the subsystern requires
that SSERR be latched (not pulsed) low until the fault is cleared.

Resetting SSF and TF on Receipt of Valid Commands

If ENABLE is selected and the other three option lines are held
high, then the Status Word Register will be reset on receipt of
any valid command with the exception of Transmit Status and
Transmit Last Command. Note that in this mode, the TF will
never be seen inthe Status Word, and the SSF will only be seen
if SSERR is latched low. Also note that the SSF will not be seen
in response to Transmit Status or Transmit Last Command ifthe
preceding Status Word was clear, regardless of actions taken
Oll the SSERR line after the clear status transmission.

Status Register Update at Fault Occurrence

If STATUS UPDATE is selected (held low), then the TF or SSF
will appear in response to a Transmit Status or Transmit Last
Command issued as the first command after the fault occurs.
Any other command (except as noted in the Preserving the BIT
Word section) will reset the TF and SSF. Repeated Transmit
Status or Transmit Last Command immediately following the
fault will continue to show the TF and/or SSF in the Status Word.
Note that this behavior may not rneet the “letter-of-the spec” as
described in MIL-STD-1553B, but is considered the “preferred”
behavior by some users.



TF and SSF Reporting in the Next Status Word
After the Fault

If NEXT STATUS is selected (held low), then the TF or SSF will
appear in response to the very next valid command after the
fault except for Transmit Status or Transmit Last Command.
The flag(s) will be reset on receipt of any valid command
following the status transmission with the flag(s) set except for
Transmit Status, Transmit Last Command, or as noted in the
following section on Preserving the BIT Word.

Preserving the BIT Word

In order to preserve the Transmitter Timeout Flag, Subsystem
Handshake Failure, and Loop Test Failure Bits inthe BIT Word,
it is necessary to select BIT DECODE (hold it low). This will
prevent resetting those bits if the Transmit Bit Word Mode
Command immediately follows the fault or follows a Transmit
Last Command or Transmit Status immediately following the
fault. It will also prevent resetting the TF and SSF Bits in the
Status Word. Any other valid commands will cause those BIT
Word Bits and the Status Word Bits to be reset.

BUS DRIVER/RECEIVER INTERFACE
Receive Data

The decoder chip requires two TTL signals (PDIN and NDIN) to
represent the data coming in from the bus. PDIN should be
driven to a logic level “1” when the bus waveform exceeds a
specified positive threshold and NDIN should be driven to a
logic level “1” when a specified negative threshold is exceeded.
During the quiet period on the bus, the signals should be at the
same logic level. All the Bus Receivers must be permanently
enabled, the selection of the bus in use is done within the chip
set.

Transmit Data

The signals generated by the encoder chip (PDOUT and
NDOUT) are of the same format as the receive data. The only
difference is that the TTL signals are negative logic (e.g. the
signal is active when on logic level “0”). This means that when
the encoder is quiet both PDOUT and NDOUT are at logic level
“1”. TX INHIBIT 0 and TX INHIBIT 1 enable the appropriate
driver when it should be transmitting.

Figure 4 shows an example of atypical interface circuitbetween
CT1612 and a driver/receiver unit.

BUS CONTROLLER OPERATION

To enable its use as a Bus Controller each chip in the chip set
has additional logic within it. This logic can be enabled by pulling
the pin labeied RT/BC iow. Once the chip set is in Bus Control
mode, all data transfers must be initiated by the Bus Control
processor correctly commanding the chip set viathe subsystem
interface. In Bus Control mode six inputs are activated which in
RT mode are inoperative and four signals with dual functions
exercise the second function (the firstbeing forthe RT operation).

CT1612

To use the CT1612 as a 1553B Bus Control interface, the Bus
Control processor must be able to carry out four basic bus-
related functions. Two inputs (BCOPA and BCOPB) allow these
four options to be selected. The option is then initiated by
sending a negative-going strobe on the BCOPSTB input.
BCOPSTB must only be strobed low when NDRQ is high. This
is particularly important when two options are required during a
single transfer.

With these options all message types and lengths can be
handied Normai BC/RT exchanges are carried out in the chip
set option zero. This is selected by setting BCOPA and BCOPB
to a zero and strobing BCOPSTB. On receipt of the strobe, the
CT1612 loads the Command Word from an external latch using
CWEN and H/L. The Command Word is transmitted down the
bus. The TX/RX Bit is, however, considered by the chip set as
being its inverse and so, if a Transmit Command is sent to an
RT (Figure 16), the chip set in BC mode believes it has been
given a Receive Command. As the RT returns the requested
number of Data Words plus its status, the BC chip set carries out
a full validation check and passesthe data into the subsystem
using DTRQ, DTAK, H/[, IUSTB, and CWC as in RT operation.
It also supplies GBR at the endoof a valid transmission.
Conversely, a Receive Command sent down the bus is
interpreted by the BC chip set as a Transmit Command, and so
the requisite Data Words are added to the Command Word
(Fignre 17).

For Mode Commands, where a single Command Word is
required, option one is selected by strobing BCOPSTB when
BCOPA is high and BCOPB is low. On receiving the strobe, the
Command Word is loaded from the external latch using CWEN
and H/L, the correct Sync and Parity Bits are added and the
word transmitted (Figure 19). Mode Commands followed by a
Data Word require option two. Option two, selected by strobing
BCOPSTB while BCOPA is low and BCOPB is high, loads a
Data Word via DWEN and H/L, adds Sync and Parity,and
transmits them to the bus (Figure 20). If the mode code
transmitted required the RT to return a Data Word, then selecting
option three by strobing BCOPSTB when BCOPA and BCOPB
are both high willidentify that Data Word and if validated, output
it to the subsystem interface using RMDSTB and H/L. This
allows Data Words resulting from mode codes to be identified
differently from ordinary Data Words and routed accordingly
(Figure 21). All received Status Words are output to the
subsystem interface using STATSTB and H/L.

In BC option three, if the signal PASMON is active, then all data
appearing on the selected bus is output to the subsystem using
STATSTB for Command and Status Words or RMDSTB for
Data Words.

RT to RT transfers require the transmission of two Command
Words. A Receive Command to one RT is continguously
followed by a Transmit Command to the other RT. This can be

achiavad bv salacting antion one followad by antion zara forthe
acnievegs By seieCiing oputn CneiCLCWeC By gplicn Zerc icrine

second command. The strobe (BCOPSTB)for option zero must
be delayed until NDRQhas gone low and returned high following
the strobe for option one. The RT transmissions are checked
and transferred in the subsystem interface to the Bus Controller
processor (Figure 18).

NOTE: For all BC operations, BCOPA and BCOPB must remain
valid and stable for a minimum of 1 us following the leading
(negative-going) edge of BCOPSTB.
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PIN DESCRIPTION CT1612

Signal
Mnemonic

Hybrid
Sink or Source

Signal Description

BCOPA

BCOPB

BCOPSTB

BCSTEN 0/1

BIT DECODE

BITEN/RMDSTB

c/iD

CMSYNC

CWCo0-CWC4

CWEN

DBCACC

DBCREQ

DTAK

DTRQ

SINK

SINK

SINK

SINK

SINK

SOURCE

SINK

SOURCE

SOURCE

SINK

SOURCE

SINK

SOURCE

Bus Control Operation A. Least significant bit of the Bus Controller
operation select lines.

Bus Control Operation B. Most significant bit of the Bus Controller
operation select lines.

Bus Controller Operation Strobe. When functioning as a Bus
Controller, a low-going pulse on this line will initiate the selected
Bus Controller operation on the requested bus, using BCOPA&B
and REQBUSA&B.

Broadcast Enable. When low, the recognition of Broadcast
Command is prevented on the specified bus.

Built-In Test Decode. When held low, prevents resetting TXTO
Bit, HSFAIL Bit, and LTFAIL Bit in the BIT Word (as well as

TF and SSF Bits in the Status Word) upon receipt of a Transmit
Bit Word Mode Command.

Built-In Test Enable/Receive Mode Data Strobe. This line pulses

low when servicing a valid and legal Mode Command to transmit

the internal BIT Word. This signal is for information only and

must not be used to enable data from the subsystem. This line

also double pulses high when in the Bus Control mode when mode data
is received to be passed to the subsystem and when data is passed

to the subsystem during PASMON.

Busy. This signal should be driven low if the subsystem is not
ready to perform a data transfer to or from the chip set.

Command/Data. Internal signal, not available to user.

Command Word Sync. This line goes low if a Command Word
Sync and two Manchester Biphase Bits are valid.

Current Word Count. These five lines define which Data Word
in the message is currently being transferred.

See LSTCMD/CWEN.

Dynamic Bus Control Accept. This line should be permanently
tied low if a subsystem is able to accept control of the bus if offered.

Dynamic Bus Control Request. This line will pulse low when the
status reply for a mode code Dynamic Bus Control has finished
where the Accept Bit was set.

Data Transfer Acknowledge. Should be set low to indicate that the
subsystem is ready for the data transfer.

Data Transfer Request. Goes low to request a data transfer
between the chip set and subsystem. Goes high at end of the transfer.
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Signal Hybrid
Mnemonic Sink or Source Signal Description
DWEN See VECTEN/DWEN.
DWSYNC SOURCE Data Word Sync. This line goes low if a Data Word Sync and
two Manchester Biphase Bits are valid,
ENABLE SINK Enable. When held low, enables Bit Decode, Next Status,
and Status Update program lines.
EOT SOURCE End of Transmission. Goes low if a valid sync plus two Data
Bits do not appear in time to be contiguous with preceding word.
ERROR SOURCE Error. This line latches low if a Manchester or parity error is detected.
It is reset by the next CMSYNC (RT mode) and also by RTO in the
Bus Control mode.

BR SOURCE Good Block Received. Pulses low for 500 ns when a block of data has
been received by the chip set and has passed all the validity and
error checks.

HL SOURCE High/Low. Indicates which byte of data is on the internal highway.
Logic level “0” for least significant byte.
HSFAIL SOURCE Handshake Failure This line pulses low if the allowable time for DTAK
response has been exceeded during the chip set/subsystem data transfer
handshaking .

IHO8, IH19, SINK/ Internal Highway. Bidirectional 8-bit highway on which 16-bit words
IH210, IH311, SOURCE are passed in two bytes. IH715 is the most significant bit of each byte,
IH412, IH513, the most significant byte being transferred first. The highway shouid
IH614, IH715 only be driven by the subsystem when data is to be transferred to the RT.

INCLK SOURCE Internal Clock (2 MHz). This is made available for synchronization use
by the subsystem if required. However, many of the outputs to the
subsystem are asynchronous.

INCMD SOURCE In Command. Goes low when the RT is servicing a valid command.
The subaddress and word count lines are valid while the signal is low.

IUSTB SOURCE Interface Unit Strobe. This is a double pulse strobe used to transfer the
two bytes of data.

LSTCMD/CWEN SOURCE Last Command/Command Word Enable. This line pulses low when
servicing a valid and legal Mode Command to Transmit Last Command.
When in RT mode, this line must not be used to enable data from the
subsystem. This line also pulses low, when in the Bus Control mode,
when a Command Word is required for transmission.

LTFAIL SOURCE Loop Test Fail. This line goes low if any error in the terminal’'s
own transmitted waveform is detected or if any parity error in the
hardwired RT address is detected.

MANER SOURCE Manchester Error. This line will pulse low if a Manchester error is

detected by the decoder.
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Signal Hybrid
Mnemonic Sink or Source Signal Description
MEREQ SINK Message Error Request. Positive-going edge will cause Message Error
Bit in Status Word to be set.
NBGT SOURCE New Bus Grant. Pulses low whenever a new command is accepted by
the chip set.
NDRQ SOURCE No Data Required. This line goes low if the encoder transmit buffer
is full (i.e. another word is going to be transmitted). This signal is
for information only and must not be used to enable data from the
subsystem.
NEXT STAT SINK Next Status. When held low, causes TF or SSF to appear in very
next Status Word after fault occurrence (except for Transmit
Status or Transmit Last Command).
PARER SOURCE Parity Error. This line will pulse low if a parity error is detected by
the decoder.

PASMON SINK Passive Monitor. When functioning as a Bus Controller this line acts as
a passive monitor select. The active going edge of this line will cause
the REQBUS lines to be latched and that bus, now selected will be
monitored so long as PASMON remains low. All traffic on the bus will
be handed, after validation,to the subsystem via STATSTB for Status
and Commands Words, and RMDSTB for Data Words.

PDIN Same as RX DATA.
PDOUT Same as TX DATA.
REQBUS A SINK/ Request Bus A. This line, when in RT mode, is the least significant
SOURCE bit of the bus request lines which specify the origin of the command,
i.e. they are sources. When in Bus Control mode, these lines are sinks
and specify which bus is to be used for the next command.
REQBUS B SINK/ Request Bus B. Most significant bit of the bus request lines. (See above
SOURCE for description.) Should be held low for BC operation and ignored
for RT operation.
RESET SOURCE Reset. This line pulses low for 500 ns on completion of the servicing
of a valid and legal Mode Command to reset the RT.

RMDSTB See BITEN/RMDSTB.

RTADO-RTAD4 SINK RT Address Lines. These should be hardwired by the user. RTAD4 is
most significant bit.

RTADER SOURCE Remote Terminal Address Error. This line goes low if an error is
detected in the RT address parity of the selected receiver. Any
receiver detecting an error in the RT address will turn itself off.

RTADPAR SINK RT Address Parity. This must be hardwired by the user to give odd parity.

RT/BC SINK Remote Terminal/Bus Control. This line, when high, causes the chip

set to function as a remote terminal. When low, the chip set functions
as a Bus Controller or Passive Monitor.
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Signal Hybrid
Mnemonic Sink or Source Signal Description
RT SOURCE Reply Time Out. This signal will pulse low whenever quiet bus time
has exceeded the reply time for a transmitting terminal. This line is
intended for the Bus Controller use.

RX DATA 01 SINK Positive Data In. This should be a TTL description of the positive half
of the Manchester code data on the bus. It should be driven to a
logic level “1” when a predetermined positive threshold is exceeded
on the bus.

RX DATA 0/1 SINK Negative Data In. This should be a TTL description of the negative
half of the Manchester code data on the bus. it should be driven to
a logic level “1” when a predetermined negative threshold is
exceeded on the bus.

SA0-SA4 SOURCE Subaddress. These five lines are a label for the data being transferred.
Valid when INCMD is low.
SERVREQ SINK Service Request. This signal should be driven low to request an
asynchronous transfer and left low until the transfer has taken place.
SSERR SINK Subsystem Error. By taking this line low, the subsystem can set the
Subsystem Flag in the Status Word.
STATEN/ SOURCE Status Enable/Status Strobe. This line pulses low to enable the
STATSTB Status Word onto the internal highway for transmission. When in
RT mode, this line must not be used to enable data from the
subsystem. This line also double pulses high, when in the Bus
Control mode, to strobe received Status Words into the
subsystem. When PASMON is true, this line double pulses high
for Command and Status Words.

STAT UPDATE SINK Status Update. When held low, causes TF or SSF to appear in
Status Word response to Transmit Status or Transmit Last
Command issued immediately after fault occurrence.

SYNC SOURCE Synchronize. Goes low when a Synchronize mode code is being serviced.
TREQ Internal signal, not available to user.
TX DATA SOURCE Positive Data Out. When this signal goes high, the bus should
be driven positive.
TX DATA SOURCE Negative Data Out. When this signal goes high, the bus should
be driven negative.
TXEN Transmitter Enable. Goes to a logic “0” when transmitting.
Used to enable the bus drivers via TX INHIBIT. Internal signal,
not available to user.

TX INHIBIT 0/1 SOURCE Transmitter Enable. Goes low when the transmitter is transmitting.
Should be used to enable the bus drivers.

TX/RX SOURCE Transmit/Receive. The state of this line informs the subsystem

whether it is to transmit or receive data. The signal is valid while
INCMD is low.
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Signal Hybrid
Mnemonic Sink or Source Signal Description
TXTO SOURCE Transmitter Time Out. This line goes low if the transmitter time
out limits are exceeded.
VALC Valid Command. Internal signal, not available to user.
VALD SOURCE Valid Data. This line will pulse low when a valid Data Word is received.
VECTEN/ SOURCE Vector Word Enable/Data Word Enable. In the RT mode, this
DWEN signal is provided to enable the contents of the Vector Word
latch (which is situated in the subsystem) onto the chip set's
internal highway. This signal, when in the Bus Controller mode,
is used to enable mode code data from the subsystem onto the
internal highway.
WC0-WC4 SOURCE Word Count. These five lines specify the requested number of
Data Words to be received or transmitted. Valid when INCMD is low.
6 MCK SIN K 6 MHz Master Clock.
ONE BIT TIME
) -
1MH
cLock @~ d !
] 1
' ]
) — ] 1
e oo L L |
] '
P
[} 1
(] 1
[] 1
) - H :
MANCHESTER !
1 0 - \
BI-PHASE L 1
(=)= !
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COMMAND WORD |
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Figure 3: Word Formats
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+
1553B BUS A

+
15538 BUS B

TX DATA OUT [
RX DATA IN RX DATA OUT
- ! RX DATA 0
DRIVER/ RX DATA OUT —| Rx DATAO
RECEIVERO | Tx BATA IN
CT3231M* p I > m
TX DATA IN
XFRO |
TX DATA OUT ﬁl TX DATA
RX DATA IN l
: CcT1612
TX INHIBIT 0 l
TX DATA OUT I
RX DATA IN RX DATA OUT |
{ RX DATA1
DRIVER/ RX DATA OUT |
X DATA 1
RECEIVER 1 | R
CT3231M* TX DATA IN
— —-———‘I TX INHI
TX DATA IN NHIBIT 0
XFRI I
LTX INHIBIT 1
TX DATA OUT 1 TX INHIBIT 1
RX DATA IN - - =

*OR ANY OTHER GPS SINGLE OR DUAL
TRANSCEIVER
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ABSOLUTE MAXIMUM RATINGS

CLOCK REQUIREMENTS

CT1612

Supply Voltage, V. 7V Frequency 6.0 MHz
Input Voltage 7V Stability -55° to +125°C +0.01% (100ppm)
Operating free-air temperature -55°Cto +125°C  Maximum Asymmetry 60-40%
Storage temperature range -65°C to +150°C  Rise/Fall Time 10 ns max
Output level TTL Logic “0” 0.4v max
Logic “1” 2.4v min
RECOMMENDED OPERATING CONDITIONS
PARAMETER MIN. NOM. MAX. UNIT
SUPPLY VOLTAGE V. 45 5.0 55 Y
HIGH LEVEL OUTPUT CURRENT |,
541832 (TTL) -400 uA
CT10894, CT10895, CT10896, CT10897 (CMOS) -0.8 mA
LOW-LEVEL OUTPUT CURRENT |,
541.832 (TTL) 4 mA
CT10894, CT10895, CT10896, CT10897 (CMOS) 2 mA
ELECTRICAL CHARACTERISTICS
PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNIT
V,, High - level input voltage CMOS Vel Vee \
TTL 2.0 Vo v
V, Low - level input voltage CMOS 0 1.0 Vv
TTL 0 0.7 \Y
V,,, High - level output voltage V..=MIN
low = loy MAX
CMOS V0.5 \Y
TTL 24 \Y
V., Low - level output voltage V.. = MAX
for = lot MAX
CMOS 0.5 \%
TTL 0.4 v
l,, High - level input current Ve = MAX, V, = 0.4V -200 -400 uA
PINS 45-50 -400 -500 uA
|, Low - level input current Veo = MAX, V, = 2.4V -250 -500 uA
PINS 45-50 -640 -800 UuA
lcc Supply Current V.. = MAX, All Inputs High 40 mA

NOTE: ALL MAX/MIN VALUES SHOWN ARE FOR WORST CASE OPERATING CONDITIONS, WHERE

APPROPRIATE, AT -55°C or +125°C.
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TIMING DIAGRAMS

— F— C—— L

or- | L |

Figure 5: Transfer of Three Data Words from RT 03 to BC

NBGT- “
INCMD— '_———I J

DTRQ- U U
I
T
ol L

Figure 6: Transfer of Two Data Words from BC to RT 03
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o R

NBGT - _U

INCMD- ‘ l

DTRQ-

lusTB n
H/L— H “
RESET— I

SO e N

Figure 7: Mode Command Reset Remote Terminal

PDIN

NBGT

1 T LAY A

INCMD
DTRG
IUSTB

HIL
GBR

EOT

:*—:J—';
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=

— —
= F— /= —

| LI U

Figure 8: RT to RT Transfer of Four Data Words - This RT Sending the Data
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oo NIIELNT

NBGT~ ”

INCMD— _—] | l—_—

DTRQ-

U
1UsTB l JL | I I
H/L- ” "

GBR- l

- _| - [

Figure 9: RT to RT Transfer of Four Data Words - This RT Receiving Data

bTR‘d—l I—_

|
|

A

Subsystem Reply Time < 13.5us
DTAK
l /< Don't care

250 nsec 250 nsec
IUSTB | I 500 nsec | l
H/L I I

cwco4 . Valid )<Incrememed

\ 7 \. /
N Y
Enable High Byte of TX Enable Low Byte of
Data on Internal TX Data on Internal
Highway Highway

Figure 10: Handshaking for TX Data Transfers
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—

DTRQ l
Subsystem Reply Time < 1.5us
DTAK I /( Don’t care
250 nsec 250 nsec
IUSTB 500 nsec | I
it I
Highway
High Byte Valid Low Byte Valid
Vali Incremented
CcWCo4 alid
Figure 11: Handshaking for RX Data Transfers
NBGT l I
2.0 US MINIMUM
|- i Y | I-—»‘—-— 80 TO 300 NS
TX/RX* PREVIOUS COMMAND VALUE | INVERTE%ALID
!
|
SA4.SAD PREVIOUS COMMAND VALUE X : VALID
|
]
WC4-WC0 PREVIOUS COMMAND VALUE >< | VALID
—+
|
CWC4-CWCO >\ :
— }G—— 100 TO 300 NS
INCMD Y L
—_ PR ——
INCLK I | | ' l

*TX/RX MOMENTARY INVERSION ONLY OCCURS
IF ENABLE IS BEING HELD LOW.

EKUSY LATCHED HERE

Figure 12: New Command Initialization
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NBGT I I
INCMD |

—

VECTEN

Enable high byte of
vector word onto
internal highway.

L
- ke

15us approx.

~NC

Enable low byte of
vector word onto
internal highway.

Figure 13: Transmit Vector Word Command
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H/L (1)— U U u
Figure 14: Synchronize (with data) Mode Command
”__Juuuvummuumm___ﬂ_nmwmmmmmmmn
PDIN 00—
NBGT (‘)—¢ U
NCWB 0 LT
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o ol T L T
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Figure 15: Synchronize (no data) Mode Command
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Figure 18: Bus Controller Commanding RT 10001 to Transmit Two Data Words to RTT 00001
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L L L O L v T T A T Y I N N B B B |

BCOPSTB | [~
scora  J 1

1]
BCOPB
PDIN ,
TXSTB :{EL
CWEN
H/T -:-LI
STATSTB _ m

5

Figure 19: Bus Controller Sending Mode Command Transmit Status Word Mode Code 00010

RN I I e

BCOPSTB | ’ I

BCOPA
score  _ | 1
PDIN

NDRQ L1

owen  LJ

DWEN L
H/T | U

Figure 20: Bus Controller Sending Mode Command Synchronize Mode Code 10001

[N T Y O N Y Y Y Y Y TV A T T Y Y JNNN N I TN TN O I B W 1 L T R N R B | [ O I B | | IR R I B B
BCOPSTB ‘I I I I——
BCOPA | L
scops ' L
Poin Wmmmmmmmm
DWEN
H/L —IL‘LI U U
STATSTB T Il n
RAMDSTB

Figure 21: Bus Controller Sending Mode Command Transmit Vector Word Mode Code 10000
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PIN DESCRIPTION

CT1612 Pin | CT1612FP Pin Function CT1612Pin| CT1612FP Pin Function
1 1 BIT DECODE 46 NC
2 2 CWCO (LSB) 47 45 RTADPAR
3 3 SA4 (MSB) 48 46 RTADO (LSB)
4 4 SA3 49 47 RTAD1
5 5 SA2 50 48 RTAD2
6 6 CWC4 (MSB) 5i 49 RTAD3
7 7 CWC3 52 50 RTAD4 (MSB)
8 8 Ccwc2 53 51 CMSYNC
9 9 CWC1 54 52 DWSYNC
10 10 GBR 55 53 BCSTEN 0
1 1 HLL 56 54 RX DATA O
12 12 STATEN/STATSTB 57 55 RXDATAO
13 13 EOT 58 56 BCSTEN 1
14 14 SA1 59 57 RTO
15 15 SAO (LSB) 60 58 6 MCK
16 16 INCMD 61 59 ERROR
17 17 TXRX 62 60 LTFAIL
18 18 DTRQ 63 61 MANER
19 19 VECTEN/DWEN 64 62 PARER
20 20 NBGT 65 63 VALD
21 21 SYNC 66 64 RTADER
22 22 INCLK 67 65 RX DATA 1
23 23 IUSTB 68 66 RX DATA 1
24 24 NEXT STAT 69 67 +5VIN
25 25 DTAK 70 68 TX INHIBIT 1
26 26 BCOPA 71 69 TX INHIBIT 0
27 27 BCOPSTB 72 70 TX DATA
28 28 BCOPB 73 71 TX DATA
29 29 PASMON 74 72 SERVREQ
30 30 NDRQ 75 73 TXTO
31 31 REQBUSB 76 74 DBCACC
32 32 REQBUSA 77 75 RESET
33 33 COMMON AND CASE 78 76 RT/BC
34 34 ENABLE 79 77 DBCREQ
35 35 STAT UPDATE 80 78 HSFAIL
36 36 MEREQ 81 79 LSTCMD/CWEN
37 37 IHO8 (LSB) 82 80 BITEN/RMDSTB
38 38 IH19 83 81 BUSY
39 39 H210 84 82 WC4 (MSB)
40 40 H311 85 83 wc3
41 41 H412 86 84 WCO (LSB)
42 42 IH513 87 85 SSERR
43 43 IH614 88 86 wC2
44 44 IH715 (MSB) 89 87 wc1
45 NC 90 88 NC
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PACKAGE OUTLINES

l<

-¢ 215

(54.61)
44 LEADS/SIDE
ON 0.050 (1.27) CENTERS

o0 PIN 88 > l “ ?‘025;’) PIN 45 —4 ’4« 0.010 +0.002
0.300 — PART NO. / (0.25 + 0.08)
782y | [ *
ﬂﬂﬂr o nann

)

160 CT1612FP
(40.64)
MAX X X X X
INDEX POINT DATE CODE -‘f €~ 0.070 REF
PIN 1 PIN 24 1.78)
0.015 +0.002 . N [ SR
(0.38 + 0.05) TYP (5' 72)
MAX
< 2.40 >
60.96)
MAX

NOTE: DIMENSIONS SHOWN ARE

IN INCHES (MILLIMETERS
IN PARENTHESES).
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0.200
(5.08)
MIN

PART
NO.

~{

2.40

(60.96)
MAX

/—DATE CODE

\ cr1612

XX XX

2

1.60
(40.64)
MAX

INDEX POINT

0.225
(5.72)

"

0.100

(2.54)

Z
L
!

J MAX
—»1 0.100
(2.54)
0.018 + 0.002 Typ
(0.46 + 0.05)
PIN T 3 DIL. TYP 43 45
121 1441
[ I 0.100
- bt (2.54)
t —t
[ S S ———— I
[ —— R - Y —-f
1.100  1.300
(27.94)  (33.02)
j—— le—*—'——. I’-—-—-———'l'
M
b 0050 |||
1891 127) a7l NOTE: DIMENSIONS SHOWN ARE
90 88  .100 —> : a8 46 IN INCHES (MILLIMETERS

IN PARENTHESES).

Figure 23: Plug-In
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GEC PLESSEY

[SEMICONDUCTORS |

DS3064-1.1 July 1991

CT1990

MIL-STD-1553B REMOTE TERMINAL BUS CONTROLLER

(Supersedes H65 all versions)

The CT1990 device is a monolithic CMOS integrated FEATURES
circuit which performs the dual redundant MIL-STD-1553B

bus controller remote terminal functions. This device is B Performs the complete dual-redundant remote
functionally compatible with the CT1612/MRTU53053 terminal and bus controller protocol functions of MIL-
device, and is available as aform, and functional alternative STD-1553B
fo this unt. Allows setting of the message error bit on illegal

By virtue of its monolithic nature, the CT1990 is available commands
in a PIN GRID ARRAY (PGA) format and as a result .
provides further savings in space. B Provides programmable control over terminal flag

d sub. i
The CT1990 allows programming of the terminal flag, and subsystem flag status bits

subsystem flag and message error status bits by the host B Compatible with all GEC Plessey Semiconductor's
subsystem. driver/receiver units
The unit will connect directly with all existing GEC B Small Size
Plessy Semiconductor’s single and dual transceivers and . .
with the MCT1611 subsystem interface device. @ Available in Plug-In, Flatpack or PGA
Please contact the Sales Office for further informa- B 5V DC Operation
tion. B -55°C to +125°C Operation
B Digital or analogue loopback test capability (PGA
only)
F————————- A
! !
4 1 Subaddress &
i T unit :.‘I> Word Count
| I
s |
: — V:In;:l; c ! Program Inputs
-— _I = Control []
MCT1487 1 v I
Bus 0 3“§ A ‘_'_‘ 1 Decoder 0 [ Discrete Outputs
Hybrid 1 .
1 T Driver Control Inputs
Select
I I I and
M 1 Data Bus
wctise? [T ] Enable
Bus 1 3" 1 o | Internal |
Hybrid - Decoder 1 ] Highway '
1 j B Control l
| I
Terminal | l
L
Inputs e e o e e e e —— _'

* or any other GEC Plessey Semiconductor's single or dual transceivers

Figure 1: Functional Diagram
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GEC PLESSEY

[SEMICONDUCTORS |

ADVANCE INFORMATION

3100-1.3 November 1991

CT2565

MIL-STD-1553 HYBRID BUS CONTROLLER
REMOTE TERMINAL AND MONITOR

GENERAL DESCRIPTION

The CT2565 is a dual redundant MIL-STD-1553 Bus Controller
(BC), Remote Terminal (RT), and Bus Monitor, (BM) Bus
packaged in a 1.9" x 2.1" hermetic hybrid. It provides the
interface between a MIL-STD-1553 dual redundant serial data
bus transceiver, (GPS's CT1487D for example). Utilizing GPS
custom monolithic ICs, the CT2565 provides operation as aBus
Controller, Remote Terminal or a Bus Monitor (BM).

The CT2565 provides a 16 bit Tri-State parallel data bus and
DMA handshaking for subsystem transfers. Message transfer
timing (as well as DMA address and control lines) are provided
internally. Interface control lines are common for both BC and
RT operation.

The CT2565 implements all of the MIL-STD-1553 mode codes
and any mode code may be defined as illegal by an externally
selected ROM code.

Complete error detection capability is provided, for both BC and
RT modes, including response time, timing gaps, sync, parity,
Manchester, word count and bit count. Additionally, in the BC
mode, the status word is checked for proper address and the
setting of the bit flags.

The hybrid is screened in accordance with the requirements of
MIL-STD-883 and operates over the full military temperature
range of -55°C to +125°C.

FEATURES

M Second source compatible to the BUS-65600

Dual redundant

n
W Selectable BC or RT operation
W 1.9"x 2.1" hybrid package

| |

16 bit microprocessor compatibility. DMA subsystem
message transfers.

Status word check for valid address and presence of
bit flags

RTU illegal mode codes externally selectable

W BC and RT error detection for response time, timing
gaps, sync parity, manchester, word count and bit count

W Continuous built-in-test
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STATUS INPUTS

| —
RTADDR
TXINH A ]
TXDATA A [CHANNEL A REMOTE
TXDATA A ——~{ ENCODER/ C:OA:TN:;: TERMINAL
RXDATA A —a=| DECODER

AXDATA A —

TXINH B ~a—

TXDATA

LoGIC
<— ]

MODE CODE CONTROL —> TR

—

DATA BUS

L]

TXDATA B ~=——{ ENCODER/
RXDATA B——=1 DECODER
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PIN FUNCTION TABLE

CT2565

Pin No Symbol Description

1 RT/BC Mode Select input - logic “1” for RT mode, logic “0” for BC mode.

2 MON Monitor mode enable. When unit is operating as a BC, a logic “1” will select
monitor mode.

3 STATEN Output signal in RT mode that indicates status word is being transferred
on the internal bus.

4 TIMEERR Output signal indicating a no-response timeout has occurred during BC
operation or during a RT to RT transfer in the RT mode.

5 HSFAIL Output in RT mode indicating the DMA transfer did not occur in time to allow
proper operation on the 1553 bus.

6 DBACCEPT Input signal used to set DBACCEPT bit in status reglster for response to
a valid mode command on the 1553 bus.

7 SSFLAG Input which controls the SSFLAG bit in the status register.

8 SEREQ Input which controls the service request bit in the status word.

9 INCMD Output signal indicating the RT is currently in a message transfer sequence.

10 SSER Input which controls the subsystem error bit in the status register.

11 TESTOUT Output used to test the failsafe timer during factorv testing.

12 WC1 WC bit 1 - latchedooutput of command word.

13 WC3 WC bit 3 - latched output of command word.

14 TXINHB Transmitter inhibit output for channel B.

15 TR Output indicatingT/R bit of current command word in RT mode.

16 CHA/CHB Output indicating current selected channel (0 = Channel A).

17 csS Chip Select output for subsystem memory control.

18 OE Output Enable output for subsystem memory control.

19 DTREQ Output signal used to initiate transfer to/from subsystem.

20 +5V +5 Volt DC input.

21 DBo Least significant bit - 16 bit parallel data bus.

22 DB2 Bit 2 of data bus.

23 DB4 Bit 4 of data bus.

24 DB6 Bit 6 of data bus.

25 DB8 Bit 8 of data bus.

26 GB10 Bit 10 of data bus.
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Pin No Symbol Description

27 DB12 Bit 12 of data bus.

28 DB14 Bit 14 of data bus.

29 LWORD Lastword output during BC mode indicates last data word of the current
message transfer has been transferred on the parallel bus.

30 MSGERR Output signal which indicates an error occurred during the current message
sequence.

31 TXDATA A Bipolar serial data output to positive inputoof bus transcelver.

32 RXDATAA Bipolar serial input Rom negative output of bus transceiver.

33 RTADP Parity bit input for RT address.

34 RTAD1 Bit 1 of RT address input.

35 RTAD3 Bit 3 of RT address input.

36 RESET System reset input - resets all inputs in module.

37 TXDATAB Bipolar serial data output to negative input bus transceiver.

38 RXDATA B Bipolar serial data input Rom positive output of bus transceiver.

39 12MHz 12MHz TTL clock input.

40 GROUND Signal ground.

41 CYCLEEN Cycle enable input Logic “0” initiates bus controller message transfer operation.

42 NBGT New bus grant outputfrom RT indicates beginning of message transfer sequence.

43 BITEN Built In Test enable output indicates RT is transferring BIT word on internal
16 bit bus.

44 WR Write enable output for control of subsystem memory.

45 DTGRNT Bus request input in response to DTREQ. Allows BC/RT to transfer data to
subsystem.

46 LOOPERR Loop error output. Logic “0” indicates failure of loop back transmitted data.

47 SSBUSY Subsystem busy input for RT status word.

48 ILLCMD lllegal command input to RT, used to block RT response to an illegal command.

49 INCR Increment output pulse. Goes LOW at the completion of each word transfer
to/from subsystem. Can increment external address counter.

50 FRAME Frame ground-electrically isolated from signal ground.

51 WCo LSB of current command word count field.

52 WC2 Bit 2 of word count field.
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Pin No Symbol Description

53 WC4 Bit 4 of word count field.

54 TXINHA Transmitter inhibit output signal for Channel A.

55 LMC Latched ModeCommand. Logic “0” indicates current word command is a mode
code word, WC0-WC4.

56 TESTIN Factory test input-enable fail safe counter for selected channel.

57 EOM End of message output. Logic “0” occurs when BC/RT message is completed.

58 BUFENA Buffer enable input, may be driven LOW by STATEN or BITEN if subsystem
must read bit or Status words. Enables internal 16 bit bus onto subsystem bus.

59 DTACK Bus acknowledge output. LOW during DMA Handshake, in response to
DTRGRNT.

60 DB1 Bit 1 of 16 bit parallel bus.

61 DB3 Bit 3 of 16 bit parallel bus.

62 DBS Bit 5 of 16 bit parallel bus.

63 DB7 Bit 7 of 16 bit parallel bus.

64 DB9 Bit 9 of 16 bit parallel bus.

65 DB11 Bit 11 of 16 bit parallel bus.

66 DB13 Bit 13 of 16 bit parallel bus.

67 DB15 Bit 15 of 16 bit parallel bus.

68 STATERR BC output indicates one or more bits set or address mismatch in a received
status word.

69 TXDATAA Bipolar serial data output to negative input of bus transcelver.

70 RXDATA A Bipolar serial data input from positive output of bus transceiver.

71 NODT Nodata input. Logic “1” indicatesthe 1553 bus is idle; LOW means device
front end is active.

72 RTADO LSB of 5 bit RT address.

73 RTAD2 Bit 2 of RT address.

74 RTAD4 Bit 4 of RT address.

75 BCSTRCV Broadcast receive O/P means the current command was a broadcast command.

76 TXDATAB Bipolar serial output to positive input of bus transceiver.

77 RXDATAB Bipolar serial input from negative output of bus transceiver.

78 SOM Start of message output indicates beginning of RT/BC message transfer sequence.

NOTE: All input connections represent 1 LS TTL load.
All output connections are CMOS and will drive 2 LS TTL loads.
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PACKAGE OUTLINE
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MAS805

FUNCTION AND TIMING INFORMATION

This guide is intended to supplement the MA805 Data Sheet (DS3043-1) and explains only the standard 1553B functions.

Section 1 Describes INITIALISATION of the MA805 and the two modes of RESET HARD and SOFT.

Section 2 Describes the sequences that govern the transfer of data to and from the SUBSYSTEM; the concept
of the STATUS MODIFIER word; the significance of GTB and the treatment of ERRORS. Timing
diagrams for all control signals are provided.

Section 3 Details the set up and hold times required for all HIGHWAY words to and from the SUBSYSTEM.

Section 4 Gives the RESPONSE time of the MA80S.

Section 5 Explains the effect of overriding commands and its effect on the handshake control signals. Also
explains handshake operation.

Section 6 Explains access to MABOS registers.

Section 7 Describes the MA805's ability to read the BIT word from the SUBSYSTEM (EXTERNAL) and the
interaction of other mode codes.

APPENDIX A Provides a useful reference to 1553B formats and mode codes.

APPENDIX B Example of Memory Map for the MA80S.

PRINCIPLES OF OPERATION

The MA805 RT is INITIALISED under SUBSYSTEM control by
reading the INITWORD from the HIGHWAY (HO: H 15). The RT
address is contained in the INITWORD and is continually
checked during operation for ODD parity. If this should ever be
corrupted the MA805 will be forced into a RESET condition and
wait for the SUBSYSTEM to provide the INITWORD. This is
normally a 16 bit word but can be reduced if not all functions are
required. It is also possible for the SUBSYSTEM to clear
internal flags and registers without providing the INITWORD
(SOFT-RESET).

All valid words are transferred to the SUBSYSTEM over a 16
BIT3STATE HIGHWAY (H0:H15), under SUBSYSTEM control
using a hard wired HANDSHAKE protocol. Allitransfersequences
start with a control word (CONTWORD). This CONTWORD can
be used to MAP the data to user memory.

All transfers are governed by fixed sequences which are under
MAB8O5 control. These are referred to as COMMAND OUT
DATAOUT, DATAIN. This time structured control avoids the
possibiiity of the SUBSYSTEM coniravening 1553B protocoi.
During the COMMAND OUT sequence, the COMMAND word
is tranferred to the SUBSYSTEM and the SUBSYSTEM must
then provide a STATMOD word. This gives the SUBSYSTEM
control over the ALLOWING of RESERVED mode codes or the
setting of any bits inthe STATUS word, e.g. ME. DATAOUT and
DATAIN sequences control the transfer of DATAWORDS to
and from the SUBSYSTEM.

Completion of ERROR free transfers between the terminal and
subsystem are indicated by the pulsing of a dedicated pin
(GTB). This signal is synchronised with the termination of
HREQB.

The SUBSYSTEM has access to the internal registers:
INITWORD, STATUS, BITWORD and LAST COMMAND, upon
demand or automatically after every VALID command. This can
provide valuable diagnostic information. This function is
controlled by a dedicated pin (IRWB). For this register transfer
GTB is not applicable and is therefore not pulsed.

The SUBSYSTEM can select the source of the BIT word to be
from the SUBSYSTEM itself instead of from the MA805 internal
register. This selection is made during INITIALISATION. lts
function could be to interchange bit positions within the BIT
word for system compatability with other vendors.

Finally, OWN transmissions from the MA805 to the 1553B bus
are checked by a LOOPTEST, and transmissions greater than
33 words are terminaied by operation of a timeout counier.

Throughout this document the convention used in naming
signals is to use a B suffix to indicate active low signal, e.g.
HACKB = Highway ACKnowledge. The absence of the suffix
indicates an active high signal.
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1. INITIALISATION + RESET
1. Power on Reset.
2. Mode Code Reset.
3. Subsystem Initiated Reset.
(i) HARD (+ INITWORD)
(i) SOFT (NO INITWORD)

1.1 POWER ON RESET
Ref. FIG 1.1

Outputs HREQB

RESETB

HACKB

HO:H15 (INITWORD)
CK: CLOCK

Inputs

Operation:

The MA805 powers up with HREQB=0 and RESETB = 0. The
internal POR period T-POR must then elapse. The MA805 then
reads the INITWORD once only after the SUBSYSTEM has
driven HACKB = 0. The INITWORD is then checked for ODD
parity in the RT ADDRESS field (ADDO: ADD4, PARITY). If this
is nottruethen the cycle repeats after Time T-INIT (refer to table
1) has elapsed, (without the POR period T-POR), i.e., HREQB
and RESETB are SET=0 by the MA805. The terminal is
available to the Bus Controller only after time T-INIT has
elapsed. The address is continually monitored for ODD parity.
SOFT reset is NOT available at power up.

TA = -55°C to 125°C VDD = 5V+10%, CL = 50pf and ITTL load.

N.B. There is no timeout on the handshake for this sequence.
The user is only limited by 1553B protocol that requires the
RESET to be completed within 5mS.

1.2 MODE CODE RESET
Ref. FIG 1.2

Outputs HREQB

RESETB

HACKB

HO:H15 (INITWORD)

Inputs

Operation:
Normal COMMAND servicing is first completed as indicated
by GTB = O.

The RESET sequence is then started as for power up reset
except the internal POR timer is not used.

Symbol Definition

Limits Units

Min

Typ Max

T-POR
T-RESET
T-INIT

Power on Reset 40
Reset Cycle
805 held in
initialised State
Initword valid on
highway

Delay from 0
HACKB to
supplying valid
initword

Delay from
RESETB going
inactive to
HREQB going
inactive

Delay from
RESETB going
active to H R EQB
going active
Overlap to ensure
805 latches
RESETB =0
HREQB to GTB

T-VAL
T-HK-VAL

T-RES-HRH

T-RES-HRL

T-LATCH 500

T-HR-GT
( Reset)
T-GT-HR
T-HR

GTB to HREQB
HREQB pulse
width following
MODE CODE
Reset

100 us
1.2 15 us
75 8.0 us
1.2 1.5 ns

500 ns

150 ns

150 ns

ns

24 us

500 ns
500 ns

Table 1: AC Electrical Characteristics
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TRESET TINT
RESETB — TRESHRH
HREQB
RRRKKKKKKIK XK Rg— THKVAL | [TT77777
HIGHWAY AVAILABLE TO SUBSYSTEM INITWORD

VALID
TVAL

NOTE: Provided RESETB is not driven by the SUBSYSTEM, then TVAL can be
assumed to terminate when TRESET elapses.

Figure 1.1: Power on Reset

HREGB ~ | I
CLEB (|
csB LI
WEB L]
RDB | |
GTB ]_[
SYNCB
RESETB L]
L THRGT (Reset) |
T-GT-HR
L_COMMAND SEQ U

Figure 1.2a: Reset

End of mode
code RESET RT

servicing THR  |e— Y T
RESETB l‘_TﬁESET — e T
HREGB \[<-TRESHRL = Jf‘_”‘ﬂsﬂ__
HACKB -___/————— | @ THKVAL
GTB - 16T -
HO:H15 —
HIGHWAY AVAILABLE TOSS  INITWORD

VALID
L—T_VAL

Figure 1.2b: Mode Code Reset (after Mode Code Reset RT servicing)
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1.3 SUBSYSTEM INITIATED RESET
(i) With INIT Word (HARD RESET)

Ref. FIG 1.3

Outputs HREQB

RESETB
Inputs HACKB

RESETB

HO:H15 (INITWORD)
Operation:

Atany time the SUBSYSTEM s able to force the MA805 RT into
the RESET state by driving RESETB=0. The MA805 remains in
this state until the SUBSYSTEM drives HACKB=0.

The MA805 will then latch the RESETB signal and itself drive
RESETB =0 for a further time T-RESET. The MA805 will then
read the INITWORD from the HIGHWAY (H0:H15).

HACKB must remain Set=0 until time T-RESET has elapsed.

(i) Without INIT Word (SOFT RESET) The SUBSYSTEM is
abletoclearthe internal registers (except INITWORD) and flags
(e.g., TF, ME) by pulsing RESETB, minimum pulse width =
100ns, and driving HACKB=1.

The SUBSYSTEM does not set HACKB.

TINIT(5)

|l THATCH (1 — >l TRESET(2) — ]

RESETB ——\_ ) R @
TRESHRL —»] TRESHRH

HREQE —TEoHRL —» * /Fiv
HACKB e THKVAL
HO:H15 {— (4) [

HIGHWAY AVAILABLE TO SUBSYSTEM  INITWORD

VALID
TVAL
Notes:

1. RESETB driven by SUBSYSTEM

2. RESETB driven by MA8OS5 (latched)

3. RESETB shown extended, driven by SUBSYSTEM only

4. The INITWORD is loaded into the MA805. This occurs once only during TRESET

5. The MA805 is still off-line during this period when T INIT has elapsed the address is checked for 000 parity

and the terminal is again available to the Bus Controller.
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SUBSYSTEM INTERFACE
2. SUBSYSTEM TRANSFERS

The 1553 bus messages are of the form shown in Appendix A.
Figures 2.1t02.12 show examples of the subsystem waveforms
in response to these messages and assume that HREQB and
HACKB provide a normal handshake.

There is a direct relationship between the command word and
datawords ofthe 1553 bus message and subsystem sequences.
The command word ofthe 1553 message causes the subsystem
Command sequence (Figure 2.1). Data words of a Receive
message give subsystem “Data Out” sequences (Figure 2.2).
Data words of a transmit message cause subsystem “Data In”
sequences (Figure 2.3).

Various errors (e.g Manchester encoding errors, handshake
failure) cause the subsystem sequences to terminate
immediately.

The format for the 1553 bus words are shown in Appendix A.

NB. The terminal willignore messagesthat have any errorinthe
command word.

Note that for transmit last status, and transmit last command
mode codes there is nocommunication at all with the subsystem.

Subsystem Command Sequence (Figure 2.1)

The command sequence has three parts:
1) Control Word

2) Command Word

3) Status Modifier

1) The control word provides essential information about the
message and is timed by CLEB. CLEB can be used to load
external control latches with the control word. (See data sheet
for the interpretation of individual bits). The latched word can
then be used to control the addressing for the command
sequence, or processing of the message by decoding the top 5
BITS of the control word.

2) The command word is then sent (CSB with WEB). This word
is made available for the subsystem user to be able to take
particular action for different commands if required.

3) The status modifier is requested from the subsystem. This
adds flexibility and permits the subsystem to influence the
status response of the remote terminal. The detail for each bit
is given in the data sheet.

Note that SETMEB and SETBUSYB both shorten the message
by preventing datatransfers. When ALLOWB isinactive (i.e.the
mode code is not being recognised by the MA805 or its
subsystem) the associated data word transfer for reserved
mode codes with data are also prevented.

MA805

Subsystem Data In Sequence (Figure 2.3)

The ‘Data In” sequence obtains data from the subsystem for
transmission and has two parts:

1) Control Word
2) Data

The sequence is repeated for each data word transferred.

The control word is timed by the CLEB pulse. The control word
contains the subaddress and Data word count information. The
dataword count field has an incrementing value from zero up to
the number of words to be transferred less one. The control
word is latched by the subsystem and the subaddress field
concatenated with the incrementing word count provide 10 BIT
memory addressing.

The data word is timed by CSB and RDB pulses.
Subsystem Data Out Sequence (Figure 2.2)

The “Data Out” sequence passes data from areceived command
to the subsystem and has two parts:

1) Control Word
2) Data

The sequence is repeated for each data word transferred.

The control word is timed by the CLEB pulse. The control word
contains the subaddress and Data word count information. The
dataword count field has an incrementing value from zero up to
the number of words to be transferred less one. The control
word is latched by the subsystem and the subaddress
concatenated with the incrementing word count field provide 10
BIT memory addressing.

The data word is timed by CSB and WEB pulses.
Good Transaction

At the end of a message a signal GTB is pulsed low if the
transfers to or from the subsystem have been completed
without error.

The timing of GTB is such that the rising edge of HREQB can
be used to strobe GTB into a latch. The latched GTB signal can
then be used to initiate further subsystem activity as required.

GTB will be absent for the following reasons:

a) Failed word or message validation (including reserve
mode codeswwithout ALLOWB).

b) SETMEB or SETBUSYB BIT set in subsystem status
modifier word.

c) Failed subsystem handshake.

d) Overriding commands terminating a previous command
prematurely.
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Memory Mapping

The subaddress field (5 BITS) contained in the command word
is forwarded as part of the control word for data transfers to the
subsystem. This subaddress field can be used to select a 32
word block of memory. The word count field of the control word
(5 BITS) is used to select an address within the 32 word block
(Figure 2.0).

If the read signal is also used as part of the address (giving a
total of 11 BITS) all data transfers will have their own specific
area of memory.

The data transfers associated with mode codes also have
special addresses.

A subaddress field of 00 or 1F indicates a mode code. Formode
codes with data, the subaddress field in the control word for the
datatransfer is always made 1F (HEX). The word count field for
the datatransfer contains the mode code number. Mode codes
with data are in the the range of 10-1F (HEX) (see assigned
Mode Code List - Appendix A).

All messages can therefore be mapped into memory.
(See Appendix B)

TIMING DIAGRAMS

The possible 1553B messages and their corresponding
subsystem sequences are summarised below:

RECEIVE COMMAND

(INCLUDING BROADCAST) (Figure 2.4)
(a) Command Sequence

(b) Data Out (repeated)

TRANSMIT COMMAND (Figure 2.5)
(a) Command Sequence
(b) Data In (repeated)

RECEIVE COMMAND RT-RT
(INCLUDING BROADCAST) (Figure 2.6)
(a) Command Sequence

(b) Data Out (repeated)

TRANSMIT COMMAND RT-RT (Figure 2.7)
(a) Command Sequence
(b) Data In (repeated)

TRANSMIT MODE CODE (NO DATA) (Figure 2.8)
(a) Command Sequence
(b) RESET See Section 1

TRANSMIT MODE CODE+DATA (Figure 2.9)
(a) Command Sequence
(b) Data In

TRANSMIT INTERNAL BIT WORD (Figure 2.10)
(a) Command Sequence

RECEIVE MODE CODE + DATA ( Figure 2.11)
(a) Command Sequence
(b) Data Out Sequence

RESET MODE CODE (Figure 2.12)
(a) Command Sequence
(b) Reset (See Section 1.2)

Timings

Thetiming signal names are derived from shortened mnemonics
of the full signal name. Additionally R(receive), T(transmit),
RT(RT-RT transfers), COM(command sequence), Di(Data In
sequence) DO(Data Out sequence) are used.

Timings between active low pulses are from leading edge to
leading edge.

RDB = 1 RECEIVE =
SUBADDRESS - = WORD COUNT
5BITS FIELD 5 BITS
_— f———
SELECTS 32 SELECTS WORDS
WORD MEMORY WITHIN 32 WORD
BLOCKS RDB = 0 TRANSMIT BLOCKS

Figure 2.0
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TA = - 55°C to 125°C, VDD = +10%, CL = 50pf and ITTL load.

Symbol Definition Time Units
T Typical
PULSE WIDTHS T-CL Width CLEB 1 us
T-CS Width CSB 1 us
T-GT Width GTB 1 us
T-RD Width RDB 2 us
T-SYNC Width SYNCB 1 us
T-WE Width WEB 1 us
T- RESET Width RESETB 1.2 us
COMMAND T-HR-CL HREQB to CLEB in 2 us
SEQUENCE Command Sequence
T-CL-CS CLEBto CSBin 2 us
Command Sequence
T-CS-CS CSBto CSB in 25 us
Command Sequence
T-CS-RD CSB to RDB in 2 us
Command Sequence
COMMAND T-R-COM-DO Receive: Command 19* us
SEQUENCE TO CLEB to Data Out
DATA CLEB
TRANSFER T-T-COM-DI Transmit: Command 18* us
CLEB to Data In CLEB
T-R-RT-COM-DO | Receive: Command to 61.5* us
Data Out CLEB for
RT- RT transfer
T-T-RT-COM-DO | Transmit: Command 18* us
CLEB to Data In CLEB
for RT- RT transfer
DATA OUT T-R-DO-DO CLEB to CLEB Data 20* us
SEQUENCE Sequence
T-R-CL-CS CLEB to CSB in Data 2 us
Sequence
T-R-CS-GT CSB to GTB for Last 3 us
Data Out Sequence
DATA IN T-T-DI-DI CLEB to CLEB in 20* us
SEQUENCE Sequence
T-T-CL-CS CLEBto CSB in 25 us
Data In Sequence
T-RD-CS RDB to CSB in Data 0.5 us
In Sequence
T-T-CS-GT CSB to GTB for Last 3 us
Data In Sequence
GOOD TRANSACTION T-GT-HR GTB TO HREQB at 0.5 us
end of sequence

MAS805

The above times may have a spread of +20ns.

* These timings are affected by the 1553 bus timing of words.

Table 2: AC Electrical Characteristics
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HREQB —)
CLEB 1 [
csB 1 1
WEB L]
RDB I—l——
GTB
SYNCB
RESETB
L THRCL Teses
LTeL TCS & TWE L T1es
L__Toles L TRD
1 TCSRD |
Figure 2.1: Command
HREQB [
CLEB [
CsB 1
WEB ] [
RDB
GTB |
SYNCB
RESETB
LTe o [ZSRTF L TST
L 1RO | . TRCSGT T_TTH_R’

Figure 2.2: Data Out

4-70



MAS805

HREQB |
CLEB | ]
csB ] |
WEB
RDB ] [
GTB | I
SYNCB
RESETB
LTCL L TRD | L TGT ]
L TICLCS | TCS | TGTHR
L TICSGT 1
TROCH

Figure 2.3: Data In

HREGB ™| [~

CLEB U 8] LI

CsB LI LI L]

WEB |H] L LI

RDB LT

GTB U‘
SYNCB
RESETB

COMMANDSEQ DATAQUTSEQ
" TRCOMDO ,'_—]
L TRDOPO ]

Figure 2.4: Receive Commands (including Broadcast)
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HREGB ~ |

CLEB LI L L

WEB

css L i
LI
L|

RDB

GTB

SYNCB

RESETB
COMMANDSEQ DATAINSEQ
L

O TI.COMDI h )
| TIPIDI |

Figure 2.5: Transmit Commands

HREQB ”|

ctes [ U i

CSB I U

WEB ] 1

RDB —LI

GTB

SYNCB

RESETB

COMMAND SEQ DATAQUT SEQ
L TRRT.COMPO
1 = |

L__TRPOPO |

Figure 2.6: Receive Command RT-RT
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HREQB
! —
CLEB _—LI u— Uﬁ
cs8 L LI L]
WEB LI
RDB L_I I_I L_J
GTB
SYNCB "l
RESETB
COMMAND SEQ DATA IN SEQ
| I | 1
L TTRTCOMDI |
) TIDD! )

Figure 2.7: Transmit Command RT-RT

HREGB — ] I
CLEB L
csB L L]
WEB L]
RDB |
GTB L]
SYNCB L]
RESETB
) COMMAND SEQ ) TSYNC
N
L__TICS6T

Figure 2.8: Transmit Mode (No Data)
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HREQB —
CLEB 1] LT
ose | . L]
WEB LT
RDB
GTB L]
SYNCB
RESETB
COMMAND SEQ DATA IN SEQ
—_— 1 L ]
L T_T_COMDI )
Figure 2.9: Transmit Mode Code + Data
HREQB — I
CLEB 1 |
[o:}
WEB 1 |
RDB
GTB
SYNCB
RESETB
T_SYNC
L COMMAND SEQ | o
o=
TT.c86T LuS
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HREGB —] —
CLEB LT LT
ose LI LI
WEB L] LT
RDB | |
GTB
SYNCB L]
RESETB
_COMMAND SEQ DATA OUT SEQ
L T_R.COMPO I“—‘—'

Figure 2.11: Receive Mode Code + Data

HREGB ~ | nr—
CLEB L]
ose L L
WEB L]
RDB L
GTB u
SYNCB
RESETB l__l
1 T_HR_GT (Reset) | I_TTRES
COMMAND SEQ -
L

Figure 2.12: Reset
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3. HIGHWAY TIMINGS

TA = -55°C to 125°C, VDD = +10%, CL = 50pf and ITTL load.

1 T-DRIV

Symbol Definition Limits Units
Min Typ Max
WRITE CYCLE
T-DRIV Highway driven from H1Z 500 ns
THW-VAL Highway data valid 200 ns
THW-HOLD Highway hold time 500 ns
T- H1Z Highway to H1Z from driven na ns
READ CYCLE
THR - SET Highway set up time 500 ns
THR-HOLD Highway hold time 0 ns
Table 3.1: Electrical Characteristics

CLEB* ]

csB |

wsB I

Ho:

e X > >
H15
THW-VAI X
L THW-HOLD

T-H1Z ]

Figure 3.1: Write Cycle

RDB
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Ho:

H15

1

—

XXX

VALID

THR-SET ]

>1

THR-HOLD
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4. RESPONSE TIME

The typical response time of the MA805 chip to messages is
between 10 and 10.5psecs. The measurement is from the mid-
point of the parity bit of the last word of the command message
(RXDATAO Pin of MA805) and the mid-point of the status
response (TXDATAO Pin of MA8O5).

Delayed Status

An option DELSTATB is provided in the initialisation word.
When this Bit is active low the response from the MA805 is
delayed by an extra 31.5psecs. This is for use with those
subsystems which need extratime before datacan be provided.
If RT- RT transfers areto be used as well thenthe TM1B, TMOB
Bits of the initialisation word should be selected accordingly
(See Note 3 of the INITWORD section of the Data Sheet).

5. OVERRIDING COMMAND

A command is said to be overriding when a valid command on
one bus is terminated before completion, due to reception of a
valid command on the other bus. The subsystem signals forthe
interrupt message are turned off immediately. The second
message is then processed. HREQB switches off between the
messages with a minimum off period of 1.5psecs.

If the spacing between the commands is such that GTB starts,
then it will be completed and straddle the HREQB rising edge
as normal.

Handshake

Thesignals HREQB, HACKB and HBUSYB provide ahandshake
between the MA805 and the subsystem. On receipt of a bus
message arequestis made to the subsystem with HREQB. The
subsystem must reply with either HACKB or HBUSYB within
1usec, otherwise a handshake fail will be recorded. HACKB or
HBUSYB must be held active untii HREQB goes inactive, failure
to do so will result in a handshake failure.

The response to HREQB does not affect the timing of the
subsystem signals, (which are timed relative to the HREQB
signal going active), but is a time window for a GO/handshake
fail decision.

MA805

6. INITIATE REGISTER WRITE

Initiate Register Write is a selectable option (IRWB = 0). It
transfers the contents of four MA80OS5 registers to the subsystem.
The registers are initialisation word, status word, BIT word and
Last Command.

The IRW sequence has eight words. Each register word is
preceded by a unique control word which can be used as an
address (see data sheet).

The timings are fixed and there is no GTB (see Figure 6.1).
The IRW sequence has low priority and will be aborted if the
MAB8O0S is required for command servicing.

There are two modes of operation:

1) Automatic (IRWB=0), (Figure 6.1 and 6.2).
2) On Request (IRWB pulsed low), (Figure 6.3).

1) Automatic (IRWB=0)

An IRW sequence is output to the subsystem following any
1553 Bus message with a valid command word for the RT.

The subsystem signals for the 1553 messages are as normal.
After HREQB goes inactive at the end of the message, the IRW
sequence normally starts after a delay of 1.5usecs. For Reset,
self-testandinternal BIT word mode codes (where thereis extra
MAB8O5 activity after the subsystem transfer) there are larger
delays before the IRW sequence is outputted.

2) On Request (IRWB pulsed low)

The subsystem initiates the IRW sequence from the MA805
internal registers by pulsing IRWB low 0.5usec minimum,
provided that the terminal is not servicing a command (see
Figure 6.3). If the terminal is busy then hold IRWB=0 until
sequence is output.
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Symbol

Definition

Time

Typ

Units

PULSED INITIATE
REGISTER WRITE

T- IRW- HR

IRW to HREQB going
Active Low

25

us

T-IRW-PULSED

IRW Pulse Width

0.5

us

DELAY IRW After
Command (IRW=0)

T-IRW1

Normal HREQB
inactive period
(see T-RW2to 4
for exceptions)

us

HDEND inantiva
nncwo inacive

period after Mode
Code Reset

©
n

HREQB inactive
period after Mode
Code Internal Bit
Word

215

us

T-IRW4

HREQB inactive
period after Mode
Code Self-test

275

us

REGISTER WRITE
SEQUENCE

T-HR-CL (IRW)

HREQB to first CLEB
in register Write
Sequence

25

us

T-CL-CS (IRW)

CLEBto CSBin
Register Write
Sequence

us

T- CS-CL (IRW)

CSBto CLEB in
Register Write
Sequence

us

T-CS-HR (IRW)

Last CSB to HREQB
in Register Write
Sequence

1.5

us

The above times may have a spead of +20ns.

Table 6.1: Electrical Characteristics

HREQB

CLEB

csB

WEB

L L
L L

LL

L L

RDB

GTB

SYNCB

RESETB

TCL

T.CS & TWE
1 1

| ]
THREL (RW) o

T_CL.CS (IRW)
L 1

T_CS CL (IRW)
| E— T_CS HR (IRW)
[ —

Figure 6.1: Register Write Sequence
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HrReas _ [ [ U | [

WEB U U U

RDB
GTB
SYNCB
RESETB

TIRWA

L

TRW2
L TRW3 |
L_TJRW4 \

Figure 6.2: Register Write Output Times (IRW = 0)

L\ |
HREGB — ] —
CLEB L L L LT
cse LI L] L [
wes I B Ny
RDB
GTB
RESETB
TIRW_HR
TRWPULSED | REGISTER WRITE SEQ ‘

Figure 6.3: Register Write Time (IRW Pulsed Low)
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7. Built-in-Test (BIT) Word Register

The MAB8O5 contains a 16 bit register, called the BIT word
register, which records message error and terminal status
information supplementary to that given by the RT status word.
There is an option (ABRB in the initialisation word) to select
between this internal BIT word and an external BIT word.

7.1 Internal BIT word (ABRB = 1)

The internal BIT word is structured as shown in Figure 7.1. The
BIT word contents will be reset to logic zero by a power up
initialisation or subsystem initiated reset or a legal mode
command to reset remote terminal, except for the broadcast
inhibits which depend on the INITWORD. Additional reset
conditions, if any, and the conditions for the setting of each bit
are explained below:

BIT Word Reset Exceptions
The contents of the BIT word register shall not be altered by any
of the following legal mode commands:

Transmit Status Word
Transmit Last Command
Transmit BIT Word

Transmitter Timeout Flag

This bit shall be set to logic one if a transmitter timeout occurs
while the RT is transmitting. In addition, if the RT is issued with
a legal Initiate Self Test mode command this bit shall be set if
there is a fault in the transmitter timeout mechanism. The
timeout mechanism within the transmitter is designed to operate
after 680 us of terminal transmission.

Subsystem Handshake Failure

This bit shall be set to logic one if the subsystem does not
acknowledge HREQB with either HACKB or HBUSYB within
1usec;orboth are asserted; orthe response (HACKB, HBUSYB)
is removed before HREQB goes inactive.

Loop Test Failure

At all times while the terminal is transmitting the MA805 chip
checks the terminal transmission for any sync, Manchester,
parity or continuity error. This bit shall be set to logic one if any
such error in the transmitted waveform is detected.

Mode T/R Bit Wrong
This bit shall be reset to logic zero by the reception of any valid
command word with the exceptions as specified .

This bit shall be set to logic one if a valid mode command is
received with a transmit/receive (T/R) bit opposite to that
permitted by the Assigned Mode Code table in Appendix A.

lllegal Mode Command
This bit shall be reset to logic zero by the receptionoof any valid
command word with the exceptions as specified.

This bit shall be set to logic one if either of the following two
conditions arise:
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o TRANSMITTER TIMEQUT FLAG

- SUBSYSTEM HANDSHAKE FAILURE

LOOP TEST FAILURE

MODE T/R BIT WRONG

ILLEGAL MODE COMMAND

WORD COUNT LOW

WORD COUNT HIGH

BROADCAST TRANSMIT DATA RECEIVED

BUS @ SHUTDOWN

BUS 1 SHUTDOWN

SUBSYSTEM FLAG INHIBIT

TERMINAL FLAG INHIBIT

TRANSMITTER TIMEOUT ON BUS @

TRANSMITTER TIMEOUT ON BUS 1

BROADCAST INHIBIT BUS 0

BROADCAST INHIBIT BUS 1

|15 l4|13‘12i11l10]9|8|7 6'5 4|3’2|

Figure 7.1

Reception of a valid mode command with the broadcast
address, where this is not permitted.

ii) Reception of a valid mode command with a reserved
mode command where this is not allowed by the
subsystem.

=

Word Count Low
This bit shall be reset to logic zero by the reception of any valid
command word with the exceptions as specified.

This bit shall be set to logic one if fewer valid data words are
received than stipulated by the preceding valid command word.

Broadcast Transmit Data Received
This bit shall be reset to logic zero by the reception of any valid
command word with the exceptions as specified.

This bit shall be set to logic one if a valid, non-mode command
to transmit data words is received with the broadcast address.



Bus 0 Shutdown
This bit shall be set to logic one if bus 0 has been shutdown by
one of the legal transmitter shutdown mode commands.

This bit shall be reset to logic zero if bus 0 is re-opened by one
of the legal override transmitter shutdown mode commands.

Bus 1 Shutdown
This bit operates as bus 0 shutdown but relates to bus 1.

Subsystem Flag Inhibit

This bit shall be reset to logic zero if the INHSSFB bit in the
STATMOD word is set to 1 except if the current command is
transmit BIT word.

This bit shall be set to logic 1 if the INHSSFB bit in the
STATMOD word is set to zero, except if the current command
is transmit BIT word.

Terminal Flag Inhibit

This bit shall be reset to logic zero if the INHTFB bit in the
STATMOD Word is set to 1 except if the current command is
transmit BIT word.

This bit shall be set to logic one if the INHTFB bit in the
STATMOD word is set to zero, except if the current command
is transmit BIT word.

Transmitter Timeout on Bus 0
This bit shall be set to logic one if a transmitter timeout has
occurred on bus 0.

Transmitter Timeout on Bus 1
This bit shall be set to logic one if a transmitter timeout has
occurred on bus 1.

Broadcast Address recognition inhibited (Bus 0)
This bit shall be reset to logic zero after a reset if BCSTENO
in the INITWORD is set to 1.

This bit shall be set to logic one after a reset if BCSTENO in
the INITWORD is set to 0.

Broadcast Address recognition inhibited (Bus 1)
This bit shall be reset to logic zero after areset if BCSTEN1 in
the INITWORD is set to 1.

This bit shall be setto logic one after areset if BCSTEN1 inthe
INITWORD is set to 0.

7.2 The BIT Word as a Expansion of the Status Word

Expansion of the Message Error Bit
Bits 3, 4, 5, 6 and 7 may be used to analyse the cause of the
message error bit being set respectively into:

i) Amode command having being received with an incorrect
T/R bit.

ii) A mode command having been received with a reserved
mode code or an illegal broadcast address.

iii) Too few valid data words having been received.

iv) A message which was too long having been received.

MAB805

v) Abroadcast command to transmit data words having been
received.

Expansion of the Subsystem Flag Bit

Bit 1 of the BIT word may be used to determine whether the
Subsystem Flag is set due to an RT/Subsystem handshaking
failure or due to the subsystem itself flagging a fault.

Expansion of the Terminal Flag Bit
Bits 0 and 2 of the BIT word may be used to analyse the cause
of the Terminal Flag bit being set respectively into:

i) atransmitter timeout error having occurred.
ii) the terminal transmitting erroneous waveforms.

RT Self Test Results
If the RT fails its self test this will be reflected in the Status Word
by the setting of the Terminal Flag bit.

The error source may be further analysed by presenting the RT
with the following sequence of mode commands:

a) Reset Remote Terminal
b) Initiate Self Test
c) Transmit BIT Word

Bits 13, 12 and 0 of the BIT word may then be interpreted as
follows:

Tx Timeout on | Tx Timeout
Bus N Flag
0 0 Self Test aborted due to
superseding valid command
0 1 Transmitter timeout

mechanism inoperative
1 0 Self Test good

1 1 Transmitter timeout
mechanism operating
incorrectly

where N is the bus on which the self test command was issued.

It should be noted that an RT self test forces the transmitter
timeout mechanismtooperate. The self testcircuitry then checks:

a) that the mechanism does operate
and b) that the mechanism operates correctly.

7.3 External BIT Word (ABRB =0)

The BIT word is provided externally by the subsystem and is non-
standard. It is an option to provide the subsystem designer with
an alternative method of overall system monitoring.
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ONE BIT TIME
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TYPICAL MESSAGE FORMATS ASSIGNED MODE CODES

NEXT
CONTROLLER TO RECEIVE | DATA DATA | o o o @ DATA . STATUS § o COMMAND
RT TRANSFER COMMAND| WORD WORD WORD WORD . Woro ot
NEXT
RT TO TRANSMIT|  » « STATUS | DATA DATA |® @ @ | DATA § COMMAND ;
CONTROLLER COMMAND WORD WORD WORD WORD s WORD -
TRANSFER
RT TO RT RECEIVE | TRANSMIT| & & STATUS | DATA DATA |o e ® | DATA . * STATUS 5 $ COMMAND ¢
TRANSFERS COMMAND | COMMAND WORD WORD WORD WORD WORD i, WoRD -
ODE COMMAND |  MODE ATUS % COMMAND *
WITHOUT DATA * > $ iTwomD %
WORD cosescses
NEXT
MODE COMMAND MODE P STATUS DATA s+ COMMAND |
WITH DATA COMMAND WORD WORD s WORD ¢
WORD Teseesneae
(TRANSMIT)
LNETL
MODE COMMAND MODE DATA * % STATUS § o« COMMAND
WITH DATA COMMAND| WORD WORD : WORD ¢
WORD
(RECEIVE)
NOTE: § INTERMESSAGE GAP
* n RESPONSE TIME
A ared Broad
T/R Bit Mode Code Function Data Word Command Allowed
1 00000 Dynamic Bus Control No No
1 00001 Synchronize No ‘ Yes
1 00010 Transmit Status Word No No
1 00011 Initiate Self Test No Yes
1 00100 Transmitter Shutdown No Yes
1 00101 Override Transmitter Shutdown No Yes
1 00110 Inhibit Terminal Flag Bit No Yes
1 00111 Override Inhibit Terminal Flag Big No Yes
1 01000 Reset Remote Terminal No Yes
1 01001 Reserved No 18D
1 o111 Reserved No TBD
1 10000 Transmit Vector Word Yes No
0 10001 Synchronize Yes Yes
1 10010 Transmit Last Command Yes No
1 10011 Transmit BIT Word Yes No
0 10100 Selected Transmitter Shutdown Yes Yes
0 10101 Override Selected Transmitter Shutdown Yes Yes
1or0 10110 Reserved Yes TBD
tor0 1111 Reserved Yes TBD
NOTE: To be determined {TBD)

Appendix A.2: Typical Message Formats and Assigned Mode Codes
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MEMORY MAP

For MA8OS5 using a chip select at address 2000 HEX and read
signal (RDB 1 line), Sub address (SA 5 lines), current word
count (CWC 5 lines)

RAM ADDR
RDB |SA | CWC BADDR WORDS EADDR FUNCTION
0 00 00 2000 1 2000 STATUS MODIFIER WORD
0 00 01 2001 1 2001 NOT USED
0 00 02 2002 1 2002 NOT USED
0 00 03 2003 1 2003 NOT USED
0 00 04 2004 1 2004 NOT USED
0 00 05-07 2005 3 2005-07 NOT USED
0 00 08 2008 1 2008 NOT USED
0 00 09-1F 2009 23 201F NOT USED
0 01 00-1F 2020 32 203F SUBADDRESS 01 DATA TO BE TRANSMITTED
0 02 00-1F 2040 32 205F SUBADDRESS 02 DATA TO BE TRANSMITTED
0 03 00-1F 2060 32 207F SUBADDRESS 03 DATA TO BE TRANSMITTED
0 04 00-1F 2080 32 209F SUBADDRESS 04 DATA TO BE TRANSMITTED
0 05 00-1F 20A0 32 20BF SUBADDRESS 05 DATA TO BE TRANSMITTED
0 06 00-1F 20C0 32 20DF SUBADDRESS 06 DATA TO BE TRANSMITTED
0 07 00-1F 20E0 32 20FF SUBADDRESS 07 DATA TO BE TRANSMITTED
0 08 00-1F 2100 32 211F SUBADDRESS 08 DATA TO BE TRANSMITTED
0 09 00-1F 2120 32 213F SUBADDRESS 09 DATA TO BE TRANSMITTED
0 0A | 00-1F 2140 32 215F SUBADDRESS 10 DATA TO BE TRANSMITTED
0 0B | 00-1F 2160 32 217F SUBADDRESS 11 DATA TO BE TRANSMITTED
0 0C | 00-1F 2180 32 219F SUBADDRESS 12 DATA TO BE TRANSMITTED
0 oD | 00-1F 21A0 32 21BF SUBADDRESS 13 DATA TO BE TRANSMITTED
0 OE | 00-1F 21Co 32 21DF SUBADDRESS 14 DATA TO BE TRANSMITTED
0 OF | 00-1F 21E0 32 21FF SUBADDRESS 15 DATA TO BE TRANSMITTED
0 10 00 1F 2200 32 221F SUBADDRESS 16 DATA TO BE TRANSMITTED
0 11 00-1F 2220 32 223F SUBADDRESS 17 DATA TO BE TRANSMITTED
0 12 00-1F 2240 32 225F SUBADDRESS 18 DATA TO BE TRANSMITTED
0 13 00-1F 2260 32 227F SUBADDRESS 19 DATA TO BE TRANSMITTED
0 14 00-1F 2280 32 229F SUBADDRESS 20 DATA TO BE TRANSMITTED
0 15 00-1F 22A0 32 22BF SUBADDRESS 21 DATA TO BE TRANSMITTED
0 16 00-1F 22C0 32 22DF SUBADDRESS 22 DATA TO BE TRANSMITTED
0 17 00-1F 22E0 32 22FF SUBADDRESS 23 DATA TO BE TRANSMITTED
0 18 00-1F 2300 32 231F SUBADDRESS 24 DATA TO BE TRANSMITTED
0 19 00-1F 2320 32 233F SUBADDRESS 25 DATA TO BE TRANSMITTED
0 1A | 00-1F 2340 32 235F SUBADDRESS 26 DATA TO BE TRANSMITTED
0 1B | 00-1F 2360 32 237F SUBADDRESS 27 DATA TO BE TRANSMITTED
0 1C | 00-1F 2380 32 239F SUBADDRESS 28 DATA TO BE TRANSMITTED
0 iD | 00-1F 23A0 32 23BF SUBADDRESS 29 DATA TO BE TRANSMITTED
0 1E | 00-1F 23C0 32 23DF SUBADDRESS 30 DATA TO BE TRANSMITTED
0 1F | 00 23E0 1 23E0 MODE CODE 00 NO DATA NO S/S NOT USED
0 1F | 01 23El 1 23El MODE CODE 01 NO DATA NO S/S NOT USED
0 1F | 02 23E2 1 23E2 MODE CODE 02 NO DATA NO S/S NOT USED
0 1F | 03 23E3 1 23E3 MODE CODE 03 NO DATA NO S/S NOT USED
0 iF | 04 23E4 1 23E4 MODE CODE 04 NO DATA NO S/S NOT USED
0 iF | 05 23E5 1 23E5 MODE CODE 05 NO DATA NO S/S NOT USED
0 1F | 06 23E6 1 23E6 MODE CODE 06 NO DATA NO S/S NOT USED
0 iF | 07 23E7 1 23E7 MODE CODE 07 NO DATA NO S/S NOT USED
0 1F | 08 23E8 1 23E8 MODE CODE 08 NO DATA NO S/S NOT USED
0 1F | 09 23E9 1 23E9 MODE CODE 09 NO DATA NO S/S NOT USED
0 1F | OA 23EA 1 23EA MODE CODE 10 NO DATA NO S/S NOT USED

Appendix B.1
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RAM ADDR
RDB |SA | CWC BADDR WORDS EADDR FUNCTION
0 1F | oB 23EB 1 23EB MODE CODE 11 NO DATA NO S/S NOT USED
0 iF | oC 23EC 1 23EC MODE CODE 12 NO DATA NO S/S NOT USED
0 iF | oD 23ED 1 23ED MODE CODE 13 NO DATA NO S/S NOT USED
0 1F | OE 23EE 1 23EE MODE CODE 14 NO DATA NO S/S NOT USED
0 1F | OF 23EF 1 23EF MODE CODE 15 NO DATA NO S/S NOT USED
0 1F | 10 23F0 1 23F0 MODE CODE 16 DATA FROM SS VECTOR WORD
0 1F | 11 23F1 1 23F1 MODE CODE 17 NO DATA NOT USED
0 1F | 12 23F2 1 23F2 MODE CODE 18 DATA FROM SS NO S/S NOT
USED
0 iF | 18 23F3 1 23F3 MODE CODE 19 DATA FROM SS BITWORD
0 1F | 14 23F4 1 23F4 MODE CODE 20 NO DATA - NOT USED
0 iF | 15 23F5 1 23F5 MODE CODE 21 NO DATA - NOT USED
0 1F | 16 23F6 1 23F6 MODE CODE 22 RESERVED MODE DATA
0 1F | 17 23F7 1 23F7 MODE CODE 23 RESERVED MODE DATA
0 1F | 18 23F8 1 23F8 MODE CODE 24 RESERVED MODE DATA
0 iF | 19 23F9 1 23F9 MODE CODE 25 RESERVED MODE DATA
0 1F | 1A 23FA 1 23FA MODE CODE 26 RESERVED MODE DATA
0 iF | 1B 23FB 1 23FB MODE CODE 27 RESERVED MODE DATA
0 1F | 1C 23FC 1 23FC MODE CODE 28 RESERVED MODE DATA
0 iF | 1D 23FD 1 23FD MODE CODE 29 RESERVED MODE DATA
0 iF | 1E 23FE 1 23FE MODE CODE 30 RESERVED MODE DATA
0 iF | 1F 23FF 1 23FF MODE CODE 31 RESERVED MODE DATA
1 00 | 00 2400 1 2400 COMMAND WORD
1 00 | o1 2401 1 2401 INIT WORD (IRWB SEQ)
1 00 | 02 2402 1 2402 STATUS (IRWB SEQ)
1 00 | 03 2403 1 2403 NOT USED
1 00 | 04 2404 1 2404 BIT WORD (IRWB SEQ)
1 00 | 05 2405 1 2405 NOT USED
1 00 | 06 2406 1 2406 NOT USED
1 00 | 07 2407 1 2407 NOT USED
1 00 ([ 08 2408 1 2408 LAST COMMAND (IRWB SEQ)
1 00 | 09-1F 2409 23 241 F NOT USED
1 01 00-1F 2420 32 243F SUBADDRESS 01 RECEIVED DATA
1 02 | 00-1F 2440 32 245F SUBADDRESS 02 RECEIVED DATA
1 03 | 00-1F 2460 32 247F SUBADDRESS 03 RECEIVED DATA
1 04 | 00-1F 2480 32 249F SUBADDRESS 04 RECEIVED DATA
1 05 | 00-1F 24A0 32 24BF SUBADDRESS 05 RECEIVED DATA
1 06 | 00-1F 24C0 32 24DF SUBADDRESS 06 RECEIVED DATA
1 07 | 00-1F 24E0 32 24FF SUBADDRESS 07 RECEIVED DATA
1 08 00-1F 2500 32 251F SUBADDRESS 08 RECEIVED DATA
1 09 | 00-1F 2520 32 253F SUBADDRESS 09 RECEIVED DATA
1 OA | 00-1F 2540 32 255F SUBADDRESS 10 RECEIVED DATA
1 0B | 00-1F 2560 32 257F SUBADDRESS 11 RECEIVED DATA
1 oC | 00-1F 2580 32 259F SUBADDRESS 12 RECEIVED DATA
1 oD | 00-1F 25A0 32 25BF SUBADDRESS 13 RECEIVED DATA
1 OE | 00-1F 25C0 32 25DF SUBADDRESS 14 RECEIVED DATA
1 OF | 00-1F 25E0 32 25FF SUBADDRESS 15 RECEIVED DATA
1 10 | 00-1F 2600 32 261F SUBADDRESS 16 RECEIVED DATA
1 11 00-1F 2620 32 263F SUBADDRESS 17 RECEIVED DATA
Appendix B.2
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4-86

RAM ADDR

RDB| SA | CWC BADDR WORDS EADDR FUNCTION

1 12 00-1F 2640 32 265F SUBADDRESS 18 RECEIVED DATA

1 13 00-1F 2660 32 267F SUBADDRESS 19 RECEIVED DATA

1 14 | 00-1F 2680 32 269F SUBADDRESS 20 RECEIVED DATA

1 15 00-1F 26A0 32 26BF SUBADDRESS 21 RECEIVED DATA

1 16 00-1F 26C0 32 26DF SUBADDRESS 22 RECEIVED DATA

1 17 | 00-1F 26E0 32 26FF SUBADDRESS 23 RECEIVED DATA

1 18 00-1F 2700 32 271F SUBADDRESS 24 RECEIVED DATA

1 19 00-1F 2720 32 273F SUBADDRESS 25 RECEIVED DATA

1 1A | 00-1F 2740 32 275F SUBADDRESS 26 RECEIVED DATA

1 1B | 00-1F 2760 32 277F SUBADDRESS 27 RECEIVED DATA

1 1C | 00-1F 2780 32 279F SUBADDRESS 28 RECEIVED DATA

1 1D | 00-1F 27A0 32 27BF SUBADDRESS 29 RECEIVED DATA

1 1E | 00-1F 27C0 32 27DF SUBADDRESS 30 RECEIVED DATA

1 1F | 00 27E0 1 27E0 MODE CODE 00 NO DATA

1 1F | o1 27E1 1 27E1 MODE CODE 01 NO DATA

1 1F | 02 27E2 1 27E2 MODE CODE 02 NO DATA

1 1F | 03 27E3 1 27E3 MODE CODE 03 NO DATA

1 1F | 04 27E4 1 27E4 MODE CODE 04 NO DATA

1 1F | 05 27E5 1 27E5 MODE CODE 05 NO DATA

1 iF | 06 27E6 1 27E6 MODE CODE 06 NO DATA

1 iF | 07 27E7 1 27E7 MODE CODE 07 NO DATA

1 iF | 08 27E8 1 27E8 MODE CODE 08 NO DATA

1 iF | 09 27E9 1 27E9 MODE CODE 09 NO DATA NO

1 1F | OA 27EA 1 27EA MODE CODE 10 NO DATA ASSOCIATED

1 1F | 0B 27EB 1 27EB MODE CODE 11 NODATA DATAWORD

1 1F | oC 27EC 1 27EC MODE CODE 12 NO DATA NOT USED

1 1F | oD 27ED 1 27ED MODE CODE 13 NO DATA

1 1F | OE 27EE 1 27EE MODE CODE 14 NO DATA

1 1F | OF 27EF 1 27EF MODE CODE 15 NO DATA

1 1F 10 27F0 1 27F0 MODE CODE 16 NO DATA

1 1F | 11 27F1 1 27F1 MODE CODE 17 DATA TO SS SYNCHRONISE
DATA

1 iF | 12 27F2 1 27F2 MODE CODE 18 NO DATA

1 iF | 13 27F3 1 27F3 MODE CODE 19 NO DATA

1 1F | 14 27F4 1 27F4 MODE CODE 20 DATA TO SS SELECTED
TRANSMITTER SHUTDOWN DATA

1 1F 156 27F5 1 27F5 MODE CODE 21 DATA TO SS OVERRIDE
SELECTED TRANSMITTER SHUTDOWN DATA

1 1F | 16 27F6 1 27F6 MODE CODE 22 RESERVED MODE DATA

1 1F | 17 27F7 1 27F7 MODE CODE 23 RESERVED MODE DATA

1 iF | 18 27F8 1 27F8 MODE CODE 24 RESERVED MODE DATA

1 1F | 19 27F9 1 27F9 MODE CODE 25 RESERVED MODE DATA

1 1F | 1A 27FA 1 27FA MODE CODE 26 RESERVED MODE DATA

1 iF | 1B 27FB 1 27FB MODE CODE 27 RESERVED MODE DATA

1 1F 1C 27FC 1 27FC MODE CODE 28 RESERVED MODE DATA

1 1F 1D 27FD 1 27FD MODE CODE 29 RESERVED MODE DATA

1 1F 1E 27FE 1 27FE MODE CODE 30 RESERVED MODE DATA

1 iF | 1F 27FF 1 27FF MODE CODE 31 RESERVED MODE DATA

Appendix B.3
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MIL-STD-1553B REMOTE TERMINAL

The complex transfer of data between subsystems, particularly
in military and avionics systems has been significantly
streamlined by the introduction of the Mil-Std-1553B Data Bus
This standard is accepted by the US Military; by the UK as DEF
STAN 00 - 18 Part 2; and by NATO as STANAG 3838.

The MA8B05 has been designed to meet full Mil-Std-1553B
protocol for a remote terminal interface.

Thesinglesilicon gate CMOS device is capable of dual redundant
operation withoutthe need for complicated hardware or software
support. All message formats, including all mode codes and
broadcast commands can he serviced

The MABO5 can also be configured to accept nonstandard 1553
protocol for use in industrial and commercial applications
Reserved status bits and reserved mode commands can be
made accessible by selection of the relevant options during
command servicing. Data rates greater and less than the
standard 1 MBit/s are possible and the status response can be
delayed for certain applications. If no special functions are
required, the MA805 powers up to the standard 1553B interface
by default.

The MAB8OS can easily interface to sub-system memory and is
flexible enough to ensure compatibility with a wide range of
microprocessors. Data is transferred over a 16 bit highway
between the MA805 and the subsystem. Error detection is
included and the MA805 is capable of responding to error
conditions in the correct manner without reference to the
subsystem. Timeout counters prevent terminal latch-up problems
and a separate inhibit line to the bus transceivers prevents
excessive transmission on the bus.

Thesmallsize 40-lead DIL and LCC, make the MA8OS particularly
suited to applications where space is limited, and its low cost
allows a cost-effective high integrity data transfer system for
military, industrial, and commercial applications.

|
m

ATURES

DS3043-1.2 December 1991

Mil Temp Range -55° to +125°C

Small Package

Low power high speed CMOS technology

Dual Bus Capability

Full 1553B Remote Terminal protocol

16 Bit Highway
SEAFAC Validated

Suitable for MIL-STD-1760 Stores Applications

Vou

Vs IRWB CK

L

RXDATAQ —>
RXDATAOB ——>|
TXDATAQ <
TXDATAQB <—
TXINHQ ~—

RXDATA1 —>
RXDATA1B —>
TXDATA! <]
TXDATA1B <*—
TXINH1 <]

MA805

—> HREQB
<«——HACKB
~<——HBUSYB

[—> GTB
> SYNCB
<—> RESETB

—> CLEB
—> Cs8
—> wes
—> RDB

HO - H15

16 Bit Highway

Highway
handshake
signals

Figure 1: Full Dual Redundant 1553B Interface
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1 SIGNAL DESCRIPTION

The B suffix denotes active low signals.
1.1 Supplies

V,, - 5 Volts positive supply
V,, - Ground

1.2 1553B Bus Interface Lines

RXDATAO - Input. Positive threshold exceeded on bus 0
RXDATAOB - Input. Negative threshold exceeded on bus 0
TXINHO - Output. Transmit inhibit for bus 0

TXDATAO - Output. Drive bus 0 positive

TXDATAOB - Output. Drive bus 0 negative

RXDATAT1 - Input. Positive threshold exceeded on bus 1
RXDATA1B - Input. Negative threshold exceeded on bus 1
TXINH1 - Output. Transmit inhibit for bus 1

TXDATA1 - Output. Drive bus 1 positive

TXDATA1B - Output. Drive bus 1 negative

1.3 Clock inputs
CK - 10MHz clock (for 1MHz data rate)
1.4 Subsystem interface lines

HREQB - Output. Highway REQuest. Indicates that the MA805
is currently servicing acommand and hence requests control of
the highway. Also operates during subsystem reset sequence.

HACKB - Input. Highway ACKnowledge. The subsystem
responds to HREQB by setting HACKB low if the highway is not
in use. Response mustoccur within 1us of HREQB going active.

HBUSYB - Input. Highway BUSY. Setting this line low causes
the MAS8OS5 to relinquish control of the highway and set the busy
bit in the status word.

RESETB® - Input/Output. Normally an output from the MA805.
Active on power up and after reception of a RESET RT mode
command. Also the subsystem can reset the entire terminal and
reload the initialisation word by pulsing this line and HACKB
low.

The subsystem should drive this line low from an open drain or
open collector device. It is recommended that this signal be
fitted with a 15kohm pull-up resistor.

GTB - Output. Good Transaction. Pulses low when a message
has been received, passed allthe validity and error checks and

the appropriate transfers have taken place with the subsystem.

CLEB - Output. Control Latch Enable. Active low when the
control word is valid on the highway lines H15 - HO.

CSB™ - Output. Chip Select. Used in conjunction with the read

(RDB) and write (WEB) signals to control transfers between the
MAB805 and the subsystem.

4-88

WEB® - Output. Write. Active low when a word on the highway
lines H15 - HO is valid and is being transferred from the MA805
to the subsystem.

RDB® - Output. Read. Active low to enable a word to be read
from the subsystem.

IRWB - Input. Initiate Register Write. This line allows access to
the INITWORD, STATUS, BITWORD and LASTCMD registers
of the MABOS.

SYNCB-Output. SYNChronise. Pulses low when a synchronise
mode command has been serviced with no errors.

H15 to HO™ - Input/Outputs. Subsystem interface 16 line
highway.

Notes:

() These three state outputs are high impedance when HACKB
is inactive to allow the subsystem to drive these lines to control
memory etc when the MA8O5 is not servicing a command. On
chip resistors pull these signals to a high level when not being
driven.

@ The RESETB signal operates in conjunction with HREQB and
HACKB. Initialisation data in the INITWORD is loaded into the
MAB8OS5 typically 1us after HACKB has been driven active low.

2 SUBSYSTEM INTERFACE

The subsystem interface is a 16 line bidirectional highway. All
transfers on this highway are initiated by the MA805 When the
command servicing is complete the MA805 highway pins are in
high impedance state, i.e., the highway can be used by the
subsystem. The highway request (HREQB) indicates when the
MAB805 requires full control of the highway. The subsystem
responds with HACKB to indicate the highway is available for
use. This must occur within 1us of HREQB. If the subsystem is
notprepared to allow the MA805 use of the highway, itindicates
this by setting HBUSYB low.

For all the transfers, the MA805 will first write a control word
(CONTWORD) which describes the required transfer. The
CLEB signal indicates when the control word is valid. CSB,
WEB and RDB are also used during transfers as shown in
Figures 2, 3 and 4.



3 DEFINITION OF HIGHWAY WORDS
3.1 CONTWORD

CONTWORD isthe controlword usedinthe transfer sequences.

Bit | Name Description

15 | BCST Command word had the broadcast
address

14 | RESMODE | Reserved mode code detected

13 | SYNCVEC | Synchronise/Transmit Vector Word
(Note 1)

12 | CMDSTAT | Command/Status Word. (Note 2)

11 | NMD Non 1 = Normal data transfer
Mode
Data 0 = Mode data transfers

10 | TR Transmit/Receive bit of the command
word

9 SA4

8 SA3

7 | SA2

6 SA1

5 SA0

(Note 3)

4 CwWcC4

3 CwWC3

2 | CWC2

1 CWCH1

0 CWCo

Notes:

1. When bit 13 is high, a mode code to synchronise (with data
word) or a mode code to transmit vector word is being serviced.

During the data word transfer, WEB is active when mode code

. . amd DN o a R

synchronise is being serviced and RDB is active when mode
code transmit vector word is being serviced.

2. When bit 12 is high, the command word is to be transferred
to the subsystem and the status modifier word will be requested
from the subsystem. WEB is active when the command word is
being transfecred and RDB is active when the status modifier is
required.

MAS805

3. During data transfers the SAfield contains the subaddress of
the command word and the CWC field contains the current word
count.

During command word, status modifier word and mode data
transfers, the SA and CWC field are described below:

WEB RDB SA CwcC
0 1 00 00 Command word
1 0 00 00 Status modifier word
0 1 01-1E  0-1F Received data
1 0 01-1E  0-1F Data to be transmitted
0 1 1F 0-1F Mode data (to SS)
1 0 1F 0-1F Mode data (from SS)

Command words, data words and data words associated with
mode commands can thus be directly located in subsystem
memory.

4. 1f IRWB (pin 39) is used to access the internal registers of the
MAB8O05, the following sequence will be output from the MA805:

CONTWORD = 0001 (HEX)
INITWORD

CONTWORD = 0002 (HEX)
STATUS

CONTWORD = 0004 (HEX)
BITWORD

CONTWORD = 0008 (HEX)
LASTCMD

5.1fABRB = 0inthe INITWORD, then the BIT word is read from
the subsystem. The following CONTWORD will be output from
the MAB805 to address the external BIT word CONTWORD =
07F3 (HEX).

3.2 CMDWORD

The received command is transferred to the subsystem as the
CMDWORD. The command word transferred to the subsystem
is identical to the received command word. This allows the
subsystem to verify that the correct terminal address has been
loaded.
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Bit Name Description Bit | Name Description

15 RTAD4 8 SETDBCAB | Set the dynamic bus control

14 RTAD3 accept (DBCA) bit of the status

13 RTAD2 RT Address register. This is ignored unless the

12 RTAD1 current command is a mode

11 RTADO command for dynamic bus control.

10 TR Transmit/Receive bit 7 SETRES7B | Sets bit 7 of the current status
register. Note that this is a

9 SA4 reserved status bit.

8 SA3

7 SA2 Subaddress/mode 6 SETRES6B | Sets bit 6 of the current status

6 SA1 register. Note that this is a

5 SA0 reserved status bit.

4 wcC4 5 SETRES5B Sets bit 5 of the current status

3 WC3 register. Note that this is a

2 WC2 Data Word Count/Mode Code reserved status bit.

1 WC1

0 WCo 4 SETINSTB Sets the instrumentation (INST)
bit of the current status register.
Note that the instrumentation bit

3.3 STATMOD should always be zero for MIL

Status modifier is read from the subsystem. Itgives the subsystem

STD 1553B. (i.e. SETINSTB = 1)

limited control over the status bits and allows use of reserved 3 ALLOWB ;I;;I::is'etcjscgrr:zqzzr:is;:tz%v:gzn the
mode codes. command with a reserved mode
code. The subsystem is able to
decare such a command legal via
Bit | Name Description this bit.
15 SETMEB Sets the message error (ME) bit of 2 not used
the current status register. This will
also affect command servicing by 1 not used
preventing data transfers
0 not used
14 SETSERVB | Sets the service request (SERV)
bit of the current status register.
Note:
13 SETBUSYB | Sets the subsystem busy (BUSY)
bit of the current status register. All the above bits are active low. If bits 15 to 8 only need to be
This will also affect command set by the subsystem, the STATMOD word can be held in one
servicing by preventing data transfers. octal latch. The highway has pull up resistors which cause
undriven lines to adopt the default or not set condition. If the
12 SETSSFB Set the subsystem flag (SSF) bit STATMOD latch is omitted, the subsystem cannot influence the
of the current status register. status word and the MA805 will set status bits as required by the
protocol.
11 SETTFB Set the remote terminal flag (TF)
bit of the current status register.
10 INHSSFB Prevent the subsystem flag being
set in the transmitted status word.
9 INHTFB Prevent the remote terminal flag
being set in the transmitted status
word.
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3.4 INITWORD

This word is loaded on power up and includes the terminal
address and operating conditions.

Bit | Name Description

15 | RTAD4 Remote terminal address bit 4

14 | RTAD3 Remote terminal address bit 3

13 | RTAD2 Remote terminal address bit 2

12 | RTAD1 Remote terminal address bit 1

11 | RTADO Remote terminal address bit 0

10 | RTADPAR | Remote terminal address parity bit,
odd parity is used.

9 |BCSTEN1 [ Enable the broadcast address on bus 1

8 |BCSTENO | Enable the broadcast address on bus O

7 |FLAGOPB | Subsystem and terminal flag setting
option. See note 2.

6 | DELSTATB | Delay status response by 31.5uS

5 | BUSCONB | Reserved for future use.

4 |EFEB External front end. Set to 1 for normal
operation.

3 |TM1IB Timeout multiplier bit 1. Set to 1 for
normal operation.

2 | TMoB Timeout multiplier bit 0. Set to 1 for
normal operation.

1 [ SLOWCKB | Clock control. This bit allows the chip
to operate at non 1553 speeds. Set
to 1 for normal operation. Set to 0
for slow speed

0 |ABRB Allow BIT read. This bit can be set low
to indicate that the BUILT IN TEST
word will be provided by the
subsystem. The MA805 will access the
BIT using CONTWORD = 07F3 (Hex).

MAS805

Notes:

1. Bits 7 to 0 are active low. If the subsystem only needs to be
able to set bits 15 to 8 then the INITWORD can be held in one
octal latch. The highway has pull up resistors which cause
undriven lines to adopt the default or not set condition.

2.FLAGOPB = 1. lfthe TF or SSF bit is set, it will remain set until
some positive action is taken to clear the setting condition, i.e.,
Mode command to reset or local resetting. The same applies to
TIME1, TIMEO, LTF, HSF and TIMEOUT in the BIT word.

FLAGOPB = 0. If the TF or SSF bit is set, it will remain set until
one status word has been transmitted with the bit set, except
when responding to mode codes TRANSMIT STATUS/
TRANSMIT LAST COMMAND. The TF or SSF will then reset
unless the fault condition is still present (i.e., SETTFB or
SETSSFB in the STATMOD word are still active).

TIME1, TIMEO, LTF, HSF and TIMEOUT in the BIT word will
similarly reset after one transmission of the BIT word.

3. Areceiving terminal will normally wait for 14uS to ensure that
atransmitting terminal has responded withinthe permitted time.
If no response is received within this period, the timeout
mechanism prevents theterminalfrom using any datacontained
in the late response.

Propagation delays in long buses, (e.g., in ships or large
industrial installations) could mean that the response time atthe
receiving end will exceed 14uS. Two bits in the INITWORD,
TMOB and TM1B are used to extend the timeout period as
shown below:

T™™1B TMOB Receiver timeout (uS)
1 1 14 (default)
1 0 31
0 1 47
0 0 64

The times given in the right hand column are for a master clock
(CK) rate of 10MHz.
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4 SUBSYSTEM CONTROL SIGNALS

The subsystem must acknowledge that the MA805 has control
of the highway using the HACKB signal, as described in the
following sections.

4.1 MAB8OS5 to SS transfers

CSB indicates that the H15-HO lines are valid. For transfers
fram tha MAQNE tn tha cithcvctam tha writa cinnal WER and

oM N8 wvinduo 10 NG SUDSYSIeN, e WIe Signas vvioo and

CSB signal are both active when the H15-HO lines are valid.

4.2 SS to MA8O05 transfers

CSB allows the subsystem to drive the H15-HO lines. For

transfers to the MASOS from the subsvstem. the read sianal

ansfers \805 e subsystem, the read signal
RDB can be used as an address line to indicate the data to be
read. CSB then enables the data onto the highway and is read
by the MA8OS5.

COMMAND WORD OR
CONTROL WORD RECEIVED DATA WORD
H15
fho —=<vaup>— - - - — vAUD H>—
WEB el
csB --- —\—_/-—
RDB
cLes ——
Figure 2: MA80O5 to Subsystem Transfer
STATMOD WORD OR DATA
TO BE TRANSMITTED
H15-HO —— vALD >——
WEB
RDB ———\—/———
CSB —m— —_—
N

Figure 3: Subsystem to MA80S Transfer
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fo"« 2N N S 5 T T T T T e s 6 6 Y N
HREQB ~— L
HACKB ~— L.
CLEB |

CsB - I
WEB | I

RDB L [

GTB

t=0 CONTROL WORD COMMAND WORD STATUS MODIFIER WORD

CK2 JEE U s T e I O 6 Y O N
HREQB —
HACKB |
cteB LT
csB | |

WEB |

RDB

GTB | I R

t+21pS DATAWORD
CONTROL WORD

Note: CK2isa2MHz clock for reference purposes. It is not an output from the MA80S.

Figure 4: Receive Command Transfers (1 data word)
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(o{" 0 S O o 1 e O I e Y O s Yy I U o e U6 U6 6y N W
HREQB L

HACKB 1

CLEB L
csB I N B

WEB | I
RDB 1 J

GTB
t=0 CONTROL WORD COMMAND WORD STATUS MODIFIER WORD

ck2 U U U U U WUy Uy
HREQB |
HACKB |
ctee - LT
csB | I R

WEB
RDB L —

GTB | N R

t+20pS DATA WORD
CONTROL WORD

Note: CK2isa 2MHz clock for reference purposes. Itis not an output from MA8OS.

Figure 5: Transmit Command Transfers (1 data word)
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5 SUBSYSTEM INTERFACING EXAMPLES

The MAB8OS has been designed to interface easily with all types
of subsystem design, ranging from a simple set of latches to a
complex microprocessor system. Two examples of subsystem
interface are described:

5.1 Example 1

A simple interface which allows single 16 bit words to be read
from and written to the subsystem. On power up, the MA805
resets internally and sends the RESETB and HREQB signals
active. This is used to enable the static initialisation word onto
the highway to be loaded into the MA80S.

MA805

In Fig. 6 IC2 enables an 8 bit word onto the highway which is
composed of the 5 bit RT address field and a parity bit. The other
two bits are BCSTENO and BCSTEN1, which, when high, allow
the terminal to accept broadcast commands on buses 0 and 1
respectively. Further options can be exercised by the addition
of another 74HCT244 to allow the full 16 bit initialisation word
to be used.

Data is transferred to the subsystem by means of the WEB
(write) signal. In Fig. 6 WEB latches the data word from the 16
bit highway into two octal latches IC3 and IC4.

Data can be read from the subsystem using the RDB (read)
signal to enable the output of a buffer, latch or memory. A full
1553B protocol terminal interface to a very basic subsystem is
thus possible using a minimum of support logic.

X 10Mhz
05C
VDD VSS IRWB
l l 74HCT374
HREQB =
RXDATAQ ~———> HACKB o -
RXDATAQB —>| -
TXINHO <« wes
TXDATAD > 6
TXDATAOB ~— MABOS RDB A
74HCT374 -
CLEB CONTROL —
LATCH TCMDSTAT s
Ic7 —
RXDATA1 ———> / L] —
RXDATA1B ——>| I %{ ot Z ///
anmt x '>——-j 74HCT244
TXDATA1  <—] 1
RESETB % L
TXDATAIB ~<— -
H15-HO / PR
1Ic2
—lr 16
7AHCT244 INPUTS
TTTTT T 7 1 6‘1 B
43210 PAR|BCSIENO E =
R1 ADDRESS BCSTEN1 A e __
<«———— 1553BINTERFACE SUBSYSTEM ————————> -

Figure 6: Minimum Interface to a Simple Subsystem
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5.2 Example 2

For more complex subsystems capable of transferring up to 32
data words from up to 30 sub-addresses, a control word is
available to provide the necessary address information.

Fig. 7 shows an interface to a RAM buffer memory. The control
word is loaded into the control latch with the CLEB (Control
Latch Enable) signal. In this example, the full 16 bit initialisation
word is available to allow all options to be exercised. The control
latch is updated before each subsystem transfer to indicate the
subaddress and current word count of the next data word.

This provides aten bit address field to provide a unique location
for each word for every sub-address. The RDB signal is also
used as a RAM address line, thus allowing data from the 1553B
bus to the subsystem to be placed in a separate location to the
data from the subsystem to the 1553B bus.

These examples highlight the flexibility of the MA805 which
allows it to interface to a wide range of subsystems. Interfaces
to double buffered memory, FIFOs, DMA to microprocessor
systems are also possible without the need for excessive
support logic.

VDD VSS IRWB  CK
HREQB
RXDATAO —— HACKE WEB
RXDATA0B ——»| HBUSYB cs8
TXINHO D
TOATAY T Z:;B CONTROL 4o
TXDATAQE —<— MABOS e hsA_s Ag-Agg
/‘/{/ 1C6/7
CLEB 1cars 2x(2K x8)
D0-D15
RXDATAl ———» RD8 /‘ 74HCT374
RXDATA1B ——>=| 1 %
TXDATA1 — ~—r
TXDATA1B <——]
RESETB

74HCT244
1C2/3

STATICINITIALISATION DATA

RESETB

~———————— 1553B INTERFACE

SUBSYSTEM ——>»

Figure 7: RAM Based Subsystem (all options selectable)
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6 ABSOLUTE MAXIMUM RATINGS

Parameter Min Max | Units
Supply voltage (relative to V) -0.3 8 v
Input voltage (all inputs) 0.3 | V,#03) V
Operating temperature -55 125 °C
Storage temperature -65 150 °C

7 RECOMMENDED OPERATING CONDITIONS

MA805

Stresses above those listed may cause permanent damage to
the device. This is a stress rating only and functional operation
ofthe device atthese conditions, or at any other condition above
those indicated in the operations section of this specification, is
not implied. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

Parameter Min Typ Max Units
V,, Positive supply voltage 45 5.0 5.5 \'
Operating temperature -55 - 125 °C
l,ps Standby Current - 5 10 mA
l,oo Mean operating Current - 6 12 mA
Clock Frequency (note 1) - 10 - MHz
Clock high pulse width (note 1) - 50 60 ns
Clock low pulse interval (note 1) - 50 60 ns
Clock rise time - - 10 ns
Clock fall time - - 10 ns
Note 1: For MIL-STD-1553B operation.
8 DC ELECTRICAL CHARACTERISTICS

Symbol | Parameter Min Max Units
Vi TTL input high voltage 2.0 - '
V. TTL input low voltage 0 0.8 Vv
Vou TTL output high voltage 24 - \"
Vo TTL output low voltage - 0.4 v
I Input low current -0.1 -0.45 mA
[ Input high current - 10 uA
lo, Output low current - 2.0 mA
lon Output high current -1.0 mA

W Input Capacltance - 12 pF

HeK Input high voltage clock Vo1 - v
Viek Input low voltage clock - 0.8 v

Vyo = 5V£10%, over full operating temperature range.
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9 PACKAGING INFORMATION

4;{
14

Top View

D

THAOOOOHHOH 1 3

— ———

Lead No 1 Index Ref Mln Nom Max
A - - 2.16 (0.085)
b, - 0.51 (0.02) -
D - - 12.57 (0.495)
D, - 0.711 (0.028)x45° -
E - - 12.57 (0.495)
e 1.02 (0.04) -
r 0.19 (0.0075)
Z 1.524 (0.06) typ
Dimensions in mm (inches)

Radius r MEDL XG430

3 corners

Figure 8: 40-pad Leadless Chip Carrier (Package Style L)
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Ref Min Nom Max

A - - 5.60 (0.220)
A, 0.38 (0.015) - 1.53 (0.060)
b 0.35 (0.014) - 0.59 (0.023)
c 0.20 (0.008) - 0.36 (0.014)
D - - 51.31 (2.020)
e - 2.54 (0.100) typ -

e, - 15.24 (0.600) typ -

H 4.71 (0.185) - 5.38 (0.212)
M, - - 15.90 (0.626)
w - - 1.53 (0.060)
z - - 1.27 (0.050)

Dimensions in mm (inches)

MEDL XG405

Alternative pin shapes

b

.

Seating plane

Figure 9: 40-lead Ceramic DIL - Solder Seal (Package Style C)
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10 PINOUT INFORMATION

Ho [1] ~ ad Voo

H1 [Z] 33 1RwB

H2 [5] 38 cx

H3 [ (37 wes

Ha [5] 5d css

H5 [ 351 RDB

He [7] (34 cLes

H7 [E] 53] ResETs

W8 [3]  Top 32 synce

H9 [o]  View 31 618

H10 o] 30 RXDATA1

H11 [iZ] 23 RXDATA1B

H12 [3] (28] TXINH1

H13 [ia] (271 TXDATA1

H14 [i5] % TXDATA1B

H15 [ig] RXDATAQ
HACKB [17] [2d RxDATAOB
HBUSYB [1g] 23 TXINHO
HREQB [13] [22 TxpATAO

Vs [20] (71 TxDATAOB

Figure 10: 40-lead Ceramic DIL - Solder Seal (Package Style C)

~
P

H4 H15
H3 HACKB
H2 HBUSYB
H1 HREQB
HO Vss
Voo TXDATAOB
IRWB TXDATAQ
CK TXINHO
WEB RXDATAOB
css RXDATAQ

~
3

RXDATA1
RXDATA18 J ]

TXDATA1
TXDATA1B ) ]

Figure 11: 40-pad Leadless Chip Carrier (Package Style L)
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11 ORDERING INFORMATION

For details of quality levels, see ‘Quality Assurance Standards

Document 1°.

Other package styles and quality levels may be available on

request.

MAS805

MA8O5XXXXX

A

Package Style

Unique Circuit
Designator

C  Ceramic DIL (solder seal)
L  Leadless Chip Carrier
N  Naked Die

Rel Level

mmooOor

Relo
Rell
Rel2
Rel3/4/5
Class B

QA/QCI Process
See Part 4.

Test Process
See Part 3.

Assembly Process
See Part 2.
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Section 5

Sub-System Interfaces






GEC PLESSEY

[SEMICONDUCTORS |

ADVANCE INFORMATION

3088-1.5 December 1991

CT2566

MIL-STD-1553 TO MICROPROCESSOR INTERFACE UNIT

GPS CT2566 MIL-STD-1553 to Microprocessor
Interface Unit simplifies the CPU to 1553 Data Bus interface.
It is available packaged in:

1) 78 pin DIL hybrid
2) 82 pin flatpack
3) PGA

The CT2566 provides an interface by using RAM
allowing the CPU to transmit or receive 1553 traffic simply
by accessing the memory.

All 1553 message transfers are entirely memory or /O
mapped. The CT2566 supports 1553 interface devices
such as GPS's CT2512 dual RT or the CT2565 dual BC,
RT, and MT.

The CT2566 operates over the full military -55°C to
+125°C temperature range.

FEATURES
B Second source to the BUS-66300

B PGA Version available, (second source to the BUS-
66312)

B Compatible with MIL-STD-1750 CPUs

Compatible with MOTOROLA, INTEL, and ZILOG
CPUs

Compatible with GPS CT2565 BC/RT/MT and
CT2512 RT

Minimises CPU overhead

Signal controls for shared memory implementation

Transfers complete messages to shared memory

Provides Memory Mapped 1553 Interface

$ iGENBL

CLOCK IN >_]

|

MSTRCLR D—=—sed
SELECT MEMORY MEMCS
T e | TIMING ]:
READYD €—1 —> MEMWR
RD/WR Dot CcPU
MEMAEG Semeeed 1viNG T
BT ¢<——] RGN
XTLD et F
| CONTENTION BCSTART
RESOLVER MICROCODE P> TAGEN
CONTROLLER < EoM
T SOM
A1S-AG < MSGERR
BLOCK TIMEOUT
1 STATUS p——eel STATERR
D15-Dpp WORD | < [oopeRR
{; b, CHB/CHA
OPERATION
CONTROL CTLINB/A
REGISTERS CTLOUTB/A
RT/BC
|co~r|eumnoul T
|__ReGiSTER | OBAC
SEFLAG
TAR
s INTERRUPT SVCROST
GENERATOR RESEY
INTERRUPT
MASK
REGISTER

Figure 1: CT2566 Block diagram
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CT2566

SPECIFICATIONS
Specifications at nominal power supply voltages.
PARAMETER UNITS VALUE
Logic
iy (With Vi = 2.7V) pA -630
I (With V). = 0.0V) pA -700
loH mA 4.0 min
lor mA 4.0
Vi \' 2.0
ViL Vv 0.8
VoH v 3.7
VoL v 0.4
Clock MHz 12
Power Supplies
Voltage \" 5.0£10%
Current Drain mA 10 typ
Temperature Range
Operating (Case) °C -55t0 +125
Storage °C —-65 to +150
Physical Characteristics
Size
(78 pin DIP) in 2.1 x1.87 x0.25
(mm) (53 x 47.5 x 6.4)
(82 pin flatpack) in 2.1 x1.87x25
(mm) (55.6 x 40.6 x 3.71)
Weight
(78 pin DIP) 0z (g 1(28)
(82 pin flatpack) oz (g 1 (28)
Table 1: Specifications
GENERAL

The CT2566 was designed to perform required
handshaking to the 15583 interface device, storing or
retrieving message(s) from a user supplied RAM and
notifying the CPU that a 1553 transaction has occurred.
The CPU uses this RAM to read the received data as well
as to store messages to be transmitted onto the Bus.

The CT2566 can be used to implement BC, RT, or MT
operation and can be either memory mapped or I/O mapped
to CPU address space. Registers internal to the CT2566
control its operation.

The CT2566 can access up to four external, user
supplied registers and can address up to 64K words of
RAM. The RAM selected must be a non-latched static
RAM (capable of meeting the timing constraints for the

CT2566). A double buffering architecture is provided to
prevent incomplete or partially updated information from
being transmitted onto the 1553 Data Bus.

The CT2566 requires an external, user supplied clock.

COMPATIBLE MICROPROCESSOR TYPES

The CT2566 may be used with most common
microprocessors, including, the Motorola 68000 family,
the Intel 8080 family, Zilog Z8000 products, and available
MIL-STD-1750 processors.

Interfacing the CT2566 to the 1553 Data Bus requires
external circuitry such as GPS’s CT2565(BC/RT/MT) and
CT1589D transceivers. Figure 2 shows the interconnection
for these components.



CT2566

PIN NO. | NAME 1/0 | DESCRIPTION
1 SELECT 1 | Select. When active, selects CT2566 for operation.

2 RD/WR | Read/Write. Controls CPU bus data direction.

3 READYD (e} Ready Data. When active indicates data has been received from, or is available
to the CPU.

4 EXTEN O | External Enable. Output from CT2566 to enable output from external devices.
Same timing as MEMOE.

5 TAGEN O | Tag Enable. Enables an external time tag counter for transferring the time tag
word into memory.

6 EOM | | End of Message. Input from 1553 device indicating end of message.

7 SOM | Sta&t of Message. Input from 1553 device indicating start of message in RTU
mode.

8 STATERR | | Status Error. Input from 1553 device when status word has either a bit set or
unexpected RT address (in BC mode only).

9 ADRINC | Address Increment. Sent from 1553 device to increment address counter following
word transfer.

10 MEM/REG | Memory/Register. Input from CPU to select memory or register data transfer.

11 CLOCK IN | Clock input; 50% duty cycle, 12MHz, max.

12 LOOPERR | | Loop Error. Input from 1553 device if short loop BIT fails.

13 BUSREQ I | Bus Request. When active, indicates 1553 device requires use of the address/
data bus.

14 BUSGRNT | O | Bus Grant. Handshake output to 1553 device in response to BUS REQUEST
indicating address/data bus available to 1553 device.

15 Not Used - -

16 MEMCS O | Memory Chip Select. Low from CT2566 to enable external RAM. Used with 4K x
4 RAMtype device to read RAM or used in conjunction with MEMWR to write data
into RAM.

17 OE I g)utput Enable. Input from 1553 device used to enable memory on the parallel

us.

18 N/C - Not Used.

19 NBGRNT | | Low pulse from 1553 device preceding start of received new protocol sequence.
Used with superseding command to reset DMA in progress.

20 + 5 Volt | Logic power supply.

21 D15 /O | Data Bus Bit 15 (MSB).

22 D13 /O | Data Bus Bit 13.

23 D11 /0| Data Bus Bit 11.

24 D09 /0| Data Bus Bit 9.

25 Do7 /O | Data Bus Bit 7.

26 D05 /O | Data Bus Bit 5.

27 Do3 /O | Data Bus Bit 3.

28 Do1 /O | Data Bus Bit 1.

29 SSFLAG O | Subsystem Flag. Output to 1553 device to set RT subsystem flag status bit.

30 SSBUSY O | Subsystem Busy. Output to 1553 device to set RT subsystem busy flag.

31 RTU/BC O | Output to 1553 device used in conjunction with MT to set operating mode.

32 A14 O | Address Bit 14.

33 A12 O | Address Bit 12.

34 A10 O | Address Bit 10.

35 A08 O | Address Bit 8.

36 A06 O | Address Bit 6.

37 A04 O | Address Bit 4.

38 A02 /0 | Address Bit 2.

Table 2: CT2566 Pin Functions (78 Pin Dip)
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CT2566

PIN NO. | NAME 1/0 | DESCRIPTION

39 A0O /0 | Address Bit 0 (LSB).

40 GND - Signal Return.

41 STRBD I | Strobe Data. Used in conjunction with SELECT to indicate a data transfer cycle to/
from CPU.

42 IOEN O | Input/Output Enable. Output from CT2566 to enable external buffers/latches
connecting the hybrid to the address/data bus.

43 EXTLD O | External Load. Used to load data into external device via the CT2566 data bus.
Same timing as MEMWR,

44 CHB/CHA Input from 1553 in RT mode used to indicate received 1553 message came in
either Channel A or B.

45 INT O | Interrupt. Interrupt pulse line to CPU.

46 BCSTART O | Bus Controller Start. Outputs to 1553 in initiate BC cycle.

47 RESET O | Reset. Output to external device from CT2566 consisting of the OR condition of
CPU reset and CPU Master Clear.

48 MSGERR | Message Error. Input from 1553 device when an error occurs in message sequence.

49 CTLIN B/A I Input to change active memory map area (0 = area A).

50 CTLOUT B/A| O | Output from CT2566 selecting which area is to be active (0 = area A).

51 TIMEOUT | Input from 1553 device indicating no response time-out.

52 MSTRCLR I | Master Clear. Power-on reset from CPU. Resets DMA in progress and internal
registers to logic “O”.

53 BUSACK | | Bus Acknowledge. Input from 1553 device acknowledge receipt of BUSGRNT.

54 WR l Write. Input from 1553 device for writing data into memory.

55 CS I | Chip Select. Input from 153 device that is routed to MEMCS.

56 MEMOE O | Memory Output Enable. Output from CT2566 to enable memory output data.

57 MEMWR O | Memory Write. Output pulse from CT2566 to write data bus data into memory.

58 Not Used - -

59 MT O | Bus Monitor. Used in conjunction with RTU/BC to set operating mode.

60 D14 /O | Data Bus Bit 14.

61 D12 /0| Data Bus Bit 12.

62 D10 /O | Data Bus Bit 10.

63 Do8 /O | Data Bus Bit 8.

64 D06 /O | Data Bus Bit 6.

65 Do4 /O | Data Bus Bit 4.

66 D02 /O | Data Bus Bit 2.

67 D00 IO | Data Bus Bit 0 (LSB).

68 SVCREQ O | Service Request. Used to set service request bit in RT Block Status Word.

69 DBAC O | Dynamic Bus Acceptance. Used to set status bit in RT Block Status Word.

70 A15 O | Address Bit 15 (MSB).

71 A13 O | Address Bit 13.

72 A11 O | Address Bit 11.

73 A09 O | Address Bit 9.

74 A07 O | AddressBit 7.

75 A05 O | Address Bit 5.

76 A03 O | Address Bit 3.

77 A01 /O | Address Bit 1.

78 GND - Chassis Ground.
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CT2566

PIN NO. FUNCTION PIN NO. FUNCTION

1 N/C 42 N/C

2 SELECT 43 GROUND
3 STRBD 44 CHASSIS GROUND
4 RD/WR 45 A0O (LSB)
5 IOENBL 46 A01

6 READYD 47 A02

7 EXTLD 48 A03

8 EXTEN 49 A04

9 CHB/CHA 50 A0S

10 TAGEN 51 A06

1 INT 52 A07

12 EOM 53 A08

13 BCSTART 54 A09

14 SOM 55 A10

15 RESET 56 A1

16 STATERR 57 A12

17 MSGERR 58 A13

18 ADRINC 59 A4

19 CTLIN B/A 60 A15

20 MEM/REG 61 RTU/BC
21 CTLOUT B/A 62 DBAC
22 CLOCK IN 63 SSBUSY
23 TIMEOUT 64 SVCREQ
24 LOOPERR 65 SSFLAG
25 MSTRCLR 66 D00
26 BUSYREQ 67 Do1
27 BUSACK 68 D02
28 BUSGRNT 69 Do3

29 WR 70 D04
30 N/C 71 DO5
31 [5 72 Do6
32 MEMCS 73 Do7
33 MEMOE 74 Do8

34 OE 75 D09
35 MEMWR 76 D10
36 Not Used 77 D11
37 N/C 78 D12
38 NBGRNT 79 D13
39 MT 80 D14
40 +5V 81 D15
41 N/C 82 N/C

Table 3: CT2566FP Pin Functions (82 Pin Flatpack)



CT2566

PIN NO. FUNCTION PIN NO. FUNCTION
AO1 NC FO1 SSBUSY
A02 A09 Fo2 DBAC
A03 A08 Fo3 RTU/BC
A04 A06 F11 CLOCKOUT
A05 A05 F12 \ele}

A06 A03 F13 CLOCKIN
A07 A02 Go1 SSFLAG
A08 GND Go2 vce

A09 NBGRNT Go3 SVCRQST
A10 OE G11 GND

At MEMCS Gi12 CTLOUTB/A
A12 NC G13 \ele}

A13 CS Ho1 D00

BoO1 NC Ho2 Dot

B02 GND Ho3 GND

B03 NC H11 ADRINC
B04 A07 H12 CTLINB/A
BO5 GND H13 MEM/REG
BO6 vce Jo1 D02

BO7 A0O Jo2 Do3

B08 ADRDIR J12 STATERR
B09 MEMWR J13 MSGERR
B10 MEMOE Ko1 D04

B11 NC K02 Do5

B12 GND K12 SOM

B13 BUSGRNT K13 RESET
cot A1 Lo1 vce

co2 A10 Lo2 D07

Co6 A04 Lo6 D13

co7 AO1 Lo7 DDIR

cos MT Lo8 TOENBL
c12 WR L12 EOM

c13 BUSACK L13 BCSTART
DO1 A13 Mo1 D06

D02 A12 Mo2 GND

D12 BUSREQ Mo3 D08

D13 MSTRCLR Mo04 D10

EO1 A15 Mo5 D12

E02 A4 Mo6 D14

Ei12 LOOPERR Mo7 vce

E13 TIMEOUT Mos8 RD/WR
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CT2566

PIN NO. FUNCTION PIN NO. FUNCTION

M09 GND NoO5 GND

M10 EXTEN No6 D15

M11 INT No7 SELECT

M12 GND No8 STRBED

M13 vce NO09 READYD

NO1 NC N10 EXTLD

NO2 NC N11 CHB/CHA

NO3 Do9 N12 TAGEN

No4 D11 N13 NC

Table 4: CT2566PGA Pin Functions (Pin Grid Array) (Continued)
0.100 l—————————2.100 (53) ——————» 0.250 (6.4) MAX ——» lt———
(2.5)—>| |e#————1.900 (48)——»] 0250 (6.3) ‘I‘_’
0.050 —jp] |« 1.800 (46)————>
(1.3) 2 —
DO OO0 000000000000 O0OO|0

)00000000000000000?9
1

60 78
000000000000 00000O0O0
000000000000000000240

1.650
1.870 42)

(47.5) 1.500
(38)

0.075 (1.9)

TYP

/
-PI L 0 100 (2.5) 0.056 (1.4) @

(78 PLACES)

Dimensions are in Inches (Millimetres)

0.018 (0.5) @ PIN
(78 REQD)

\ -

0.1 (2.8)

Figure 2: Mechanical Outline (78 Pin DIP)
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GEC PLESSEY

[SEMICONDUCTORS |

DS3226-1.2 January 1992

MA15530

CMOS MANCHESTER ENCODER - DECODER

The MA15530 is a high performance CMOS integrated
circuit used to implement MIL-STD-1553 and similar -
Manchester |l encoded, time division multiplexed, serial Valid Word [T_| 24] VDD
data protocols. The device is divided into two independent Encoder Shift Clock [2] 23] Encoder Clock
sections, encoder and decoder, with a common master Take Dat =21 Send Clock |
reset. The function of the encoder section is to produce the ake Data [3] [22] sen 4
sync pulse and parity bit, and encode the data bits. The Serial Data Out [ ] [ 27] Send Data
decoder section recognises the sync pulse, decodes the Decoder Clock [5_| [20] Sync Select
data bits and checks for parity. Bipolar Zero In [5] 78] Encoder Enadle

The MA15530 is fully guaranteed to support the 1MHz Bipolar One In [7_] 78] Serial Datan
data rate of MIL-STD-1553 over the full temperature and Uninolar DataIn [6 -
supply voltage ranges. The device interfaces with CMOS, nipoler Data In é 7] Bipoler Grio Gut
TTL and N-channel support circuitry and operates from a Decoder Shift Clock [76] Gutput infibit
standard 5 volt supply. The circuit can also be used in Command/Data Sync [0 | [ 5] Bipolar Zefo Out
many party line digital data communications applications. Decoder Reset [TT] 4] - 60u

vss [12] [ 13] Master Reset
FEATURES
B MIL-STD-1553 Compatible ]
. . Figure 1: Pin Assignment

B 1.25 megabit/sec. Maximum Data Rate
B Sync Identification and Lock-in
B Clock Recovery
B Manchester Il Encode/Decode
B Separate Encoder and Decoder Sections
B Low Operating Power
B Military Temperature Range -55°C to 125°C
M Direct Replacement for Harris HD15530
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12 >\_/§5__
13 /Master Reset __.______<VDD 24
22 >Send Clock In _ Output Inhibit 16
+60ut 17
‘ 22 Character ——) Bipolar One Out
6 —  rormer 1>, Bipolar Zero Out
: Encoder l 3
23 2Clock |
Bit
Counter
21 | 2| 18 19 20
N\ N
Send Serial Sync
Data i Datailn )\ select
Encoder ~ Encoder
Shift Enable
Clock
Figure 2: Encoder Block Diagram
. 8
Unipolar Datain >—— 3
. 7 Transition Character » Take Data
Bipolar OneIn  >—— . I
6 Finder Identifier 10 Command/Bata Sync
Bipolar ZeroIn >—— y
» Serial Data Out
5 | synchronizer Bit Rate Parity | 1 .
Decoder Clock >—— 3¥ Clock Check —— Valid Word
Master Reset ) 13 J 3 » Decoder Shift Clock
Decoder Reset >L Bit Counter ||
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Figure 3: Decoder Block Diagram




PIN DESIGNATIONS

MA15530

Pin | Input | Output | Enc | Dec Function Comment
1 v v Valid word A 'high' signals the receipt of a valid word
2 \/ \/ Encoder Shift Clock Shifts data into the encoder on a'low' to 'high'
transition
3 v 3 Take Data 'High' during data reception after the sync pulse is
identified
4 ) Serial Data Out NRZ output of received data
5 R Decoder Clock Clock for the transition finder and synchronizer
which generates the clock for the rest of the
decoder
6 v v Bipolar Zero In Should be 'high' when the bus is in a negative state.
Must be tied 'high' when the unipolar input is used
7 ) \ Bipolar One In Should be 'high' when the bus is in a positive state.
Must be tied 'low' when the unipolar input is used
8 v v Unipolar Data In Input for unipolar data to the transition finder. Must
be tied 'low' when not in use
9 v v Decoder Shift Clock Provides the DECODER CLOCK divided by 12,
synchronized by the recovered serial data
10 v v Command/Data Sync This output indicates the type of sychronizing
character received as follows: If a data
synchronizing character was received, this pin is
low while the data is decoded. If a command
synchronizing character was received, this pin is
high during data decoding
11 ) v Decoder Reset A 'high’ during a DECODER SHIFT CLOCK rising
edge resets the bit counter
12 - - ) Vss Ground
13 v ) Master Reset A 'high’ clears the counter in both directions
14 R + 6 Out Provides the ENCODER CLOCK divided by 6
15 ' ) Bipolar Zero Out Provide an active 'low' output to the zero or
negative sense of a bipolar line driver
16 | v Output Inhibit A 'low’ inhibits the BIPOLAR ZERO OUT and
BIPOLAR ONE OUT by forcing them to inactive,
‘high', states
17 v v Bipolar One Out Provides an active 'low' output to the one or positive
sense of a bipolar line driver
18 ) ) Serial Data In Receives serial data at the rate of the ENCODER
SHIFT CLOCK
19 v v Encoder Enable A 'high' starts the encode cycle provided that the
previous cycle is complete
20 Y y Sync Select A 'high' selects the command sync and a 'low’
selects the data sync
21 v V Send Data Provides an active 'high' to enable the external
serial data source
22 Send Clock In Clock input at 2 times the data rate
23 Encoder Clock Input to the divide by 6 circuit
24 - - ) Vop Positive supply

Figure 4: Pin Designations
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MA15530

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Min. Max. Units Stresses above those listed' may cause
permanent damage to the device. This is a
Voo Supply voltage 3 7 \Y stress rating only and functional operation
of the device at these conditions, or any
\ Input Voltage Vss-0.3 Vpp +0.3 v other condition above those indicated in
Ta Operating temperature -55 125 °C ?he oper_atioqs section of this specification,
is not implied. Exposure to absolute
Ts Storage temperature -65 150 °C maximum rating conditions for extended
periods may affect device reliability.
Figure 5: Absolute Maximum Ratings
DC CHARACTERISTICS
Symbol | Parameter Min. Typ. Max. Units Test Conditions
ViH Logic "1" Input Voltage 70%Vpp - - \Y
ViL Logic "0" Input Voltage - - 30%Vpp \"
ViHe Logic "1" Input Voltage (clock) Vpp-0.5 - - Vv
Vie Logic "0" Input Voltage (clock) - - Vgs+0.5 \'
in Input Leakage Current -1.0 - +1.0 LA 0V<ViNSVpD
VoH Logic "1" Output Voltage 2.4 - - loy=-3mA
VoL Logic "0" Output Voltage - - 0.4 lo.=1.8mA
Ibpss Standby Supply Current - 0.5 2.0 mA Outputs Open
Ibbop Operating Supply Current - 8.0 10.0 mA Vpp=5.5V, f=1MHz
Cin Input Capacitance - 5.0 7.0 pF
Cout Output Capacitance - 8.0 10.0 pF

1. Vpp =5V +10%, over full operating temperature range.
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Figure 6: DC Characteristics



MA15530

AC CHARACTERISTICS

Symbol Parameter Min. Max. Units
fec Encoder clock frequency 0 15 MHz
fesc Send clock frequency 0 2.5 MHz
tecr Encoder clock rise time - 8 ns
tecr Encoder clock fall time - 8 ns
fep Data rate 0 1.25 MHz N
tMR Master reset pulse width 150 - ns
teq Shift clock delay - 125 ns
te2 Serial data setup time 75 - ns
tes Serial data hold time 75 - ns
tea Enable setup time 90 - ns Figure 7: Encoder Electrical
tes Enable pulse width 100 - ns Characteristics
tee Sync setup time 55 - ns
tez Sync pulse width 150 - ns
tes Send data delay 0 50 ns
teg Bipolar output delay - 130 ns

1. Vpp = 5V +£10%, over full operating temperature range.
2. C_=50pF

Symbol Parameter Min. Typ. Max. Units
foc Decoder clock frequency 0 - 15 MHz
focr Decoder clock rise time - - 8 ns
tocr Decoder clock fall time - - 8 ns
foo Data rate 0 - 1.25 MHz
toR Decoder reset pulse width 150 - - ns
tbRs Decoder reset setup time 75 - - ns
tMR Master reset pulse width 150 - - ns
tps Bipolar data pulse width | tpc + 10 - - ns
tp2 Sync transition span - 18tpc - ns
toa One-Zero overlap - - tpc -10 ns
tpa Short data transition span - 6tpc - ns
tps Long data transition span - 12tpc - ns
toe Sync delay (on) -20 - 110 ns Figure 8: Decoder
tor Take data delay (on) 0 . 110 ns Electrical Characteristics
tps Serial data out delay - - 80 ns
tpe Sync delay (off) 0 - 110 ns
tp1o Take data delay (off) 0 - 110 ns
tb11 Valid word delay 0 - 110 ns

1. Vpp =5V £10%, over full operating temperature range.
2. C_=50pF
3. tpc = Decoder clock period = 1/fpg 6-7



MA15530

ENCODER OPERATION

The encoder requires a single clock with a frequency of
twice the desired rate applied at the SEND CLOCK input.
An auxiliary divide by six counter is provided on chip which
can be utilised to produce the SEND CLOCK by dividing
the DECODER CLOCK.

The Encoder’s cycle begins when ENCODER ENABLE
is high during a falling edge of ENCODER SHIFT CLOCK
(1). This cycle lasts for one word length or twenty ENCODER
SHIFT CLOCK periods. At the next low-to-high transition
of the ENCODER SHIFT CLOCK, a high at SYNC SELECT
input actuates a command sync or a low will produce a
data sync for that word (2). When the Encoder is ready to
accept data, the SEND DATA output will go high and
remain high for sixteen ENCODER SHIFT CLOCK periods

(). During these sixteen periods the data should be clocked
into the SERIAL DATA input with every low-to-high transition
of the ENCODER SHIFT CLOCK (3) - (4). After the sync
and the Manchester |l coded data are transmitted through
the BIPOLAR ONE and BIPOLAR ZERO outputs, the
Encoder adds on an additional bit which is the parity for
that word (5). At any time a low in OUTPUT INHIBIT input
will force both bipolar outputs to a high state but will not
affect the Encoder in any other way.

To abort the Encoder transmission a positive pulse
must be applied at MASTER RESET. Anytime after or
during this pulse, a low to high transition on SEND CLOCK
clears the internal counters and initializes the Encoder for
a new word.

| | Tolvl2fslalsfe]7] [isls[rz]selso] | |
TMNAARARSARARANE RAARAALAANT
EinhnnhnhiEhnnnnni

borcae M Mlhihmh NI

Timing
Send Clock
Encoder
shift Clock

fepe. /MM zorzcae Y MM
SyncSelect  \\ Valid \\
SendData |

(¢
) ) l

Serial Data In

[1sTia3i2[11 1, (32 7 [0 |

Sipolar_ Cit [ [ BT [ o e T

Half Half

Blpolar [ore s[5 [ala[2[n 3 ]2 [ [o]7]

®

Figure 9: Encoder Operation



DECODER OPERATION

The Decoder requires a single clock with a frequency
of 12 times the desired data rate applied at the DECODER
CLOCK input. The Manchester Il coded data can be
presented to the Decoder in one of two ways. The BIPOLAR
ONE and BIPOLAR ZERO inputs will accept data from a
comparator sensed transformer coupled bus as specified
in MIL-STD-1553. The UNIPOLAR DATA input can only
accept non-inverted Manchester |l coded data (e.g. from
BIPOLAR ZERO OUT of an Encoder).

The Decoder is free running and continuously monitors
its data input lines for a valid sync character and two valid
Manchester data bits to start an output cycle. When a valid
sync is recognized (1), the type of sync is indicated on
COMMAND/DATA SYNC output. If the sync character was
a command sync, this output will go high (2) and remain
high for sixteen DECODER SHIFT CLOCK periods (3),
otherwise it will remain low. The TAKE DATA output will go
high and remain high (2) - (3) which the Decoder is

MA15530

transmitting the decoded data through SERIAL DATA OUT.
The decoded data available at SERIAL DATA OUT is in a
NRZ format. The DECODER SHIFT CLOCK is provided so
that the decoded bits can get shifted into an external
register on every low-to-high transition of this clock (2) -

(3).

After all sixteen decoded bits have been transmitted
(3) the data is checked for odd parity. A high on VALID
WORD output (4) indicates a successful reception of a
word without any Manchester or parity errors. At this time
the Decoder is looking for a new sync character to start
another output sequence.

At any time in the above sequence, a high input on
DECODER RESET during a low-to-high transition of
DECODER SHIFT CLOCK will abort transmission and
initialize the Decoder to start looking for a new sync
character.

Timing

| Toltl2]slalsle|7]s] lsfizlsis] | | |

Decoder
Shift Clock

InnnnnnnniEnhnnnnl

Half Half
Bipolar
Zeroin

oron_[istnafis[alslenfolJ2] Jole]
(e[l 2 T 6 TF ]

Take Data

Command/Data

Sync

Serial Data Out

N Undefined \\115[14|13|12|'\S[£|3 2100 RN

(from Previous I

b,

Valid Word

Reception)
|

-

00

I N
~

Figure 10: Decoder Operation
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Encoder Shift Clock

Serial Data In

Send Clock

Encoder Shift Clock

Encoder Enable
Sync Select
Encoder Shift Clock
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Send Clock
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or______
Bipolar Zero Out
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Figure 11: Encoder Timing Diagram




MA15530

1/Bipolar One In
Command Sync

1/ Bipolar Zero In

1/ Bipolar One In
Data Sync

1/Bipolar Zero In

1/ Bipolar One In

1/ Bipolar Zero In

2/ Unipolar In
Command Sync

2/ Unipolar In
Data Sync

2/ Unipolar In

Notes: 1.
2.
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Figure 12: Decoder Timing Diagram
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|

Command/Data Sync I
Take Data |

Decoder Shift Clock

Data Bit X

Serial Data Out

Decoder Shift Clock I
Command/Data Sync | I

Take Data I

Valid Word
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Figure 13: Decoder Timing Details
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Command Sync

Data Sync

l Penod ) l '

Logical One Data == ==

Logical Zero Data
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Bit
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N

Figure 14: Character Formats
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ME

Code for Failure Modes

TF

Figure 15: Word Formats
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OUTLINES AND PIN ASSIGNMENTS

D

g

Pin 1.

Notch

Mg

Seating plane

Ref. Min. Nom. Max.
A - - 5.60 (0.220)
A, |0.38(0.015) - 1.53 (0.060)
b 0.38 (0.015) - 0.59 (0.023)
c 0.20 (0.008) 0.36 (0.014)
D - - 30.79 (1.212)
e - 2.54 (0.100) typ -
€4 15.24 (0.600) typ -
H | 4.71(0.185) 5.38 (0.212)
Me - - 15.90 (0.626)
w - 1.53 (0.060)
Dimensions in mm (inches)

MEDL XG403
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Figure 16: 24-Lead Ceramic DIL (Solder Seal) - Package Style C
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PIN 1 IDENT. [« 040020.05———»
= ——— —_—] =i
e N\ 0.017 £0.002
[ —— —— (]
———— ] T ch
—— ————

0.600 +0.010 i
| e ——— — (]
— ——— ) (]
] ¥ (]
[ ———— ——————— T -}
] ————— —p

0.050 TYP
| e m—— ——— p
| e————— Se————— —p
\ ) |
0.005/0.045
[¢—— 0.285 ———~
0020 0.105 MAX

0.004
+0.002
-0.001

0.030 M

0.026 MIN

7

0.016 R NOTCH
PIN 1 INDEX

L 4o A
rigure i/. &

-Lead Ceramic Fiatpack (Soider Seai) - Package Styie F
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Valid Word [1_|
Encoder Shift Clock E
Take Data [3_|

Serial Data Out [4_|
Decoder Clock [5_|
Bipolar Zero In [6_|]
Bipolar One In [7_]
Unipolar Data In [E
Decoder Shift Clock E
Command/Data Sync [0 |
Decoder Reset [TT |

vss [iz ]

24] vDD

23] Encoder Clock
E] Send Clock In
__2_'1'] Send Data

[ 20] Sync Select

19| Encoder Enable
19'] Serial Data In
7] Bipolar One Ot
[76] Gutput inhibi
E Bipolar Zero Out
17‘ +6 Out

13| Master Reset

Figure 18: Pin Out - Plug-In

vDD 24

Encoder Clock 23
Send Clock In 22
Send Data 21
Sync Select 20
Encoder Enable 19
Serial Data In 18
Bipolar One Out 17
Output Inhibit 16
Bipolar Zero Out 15
+60ut 14

Master Reset 13

Bottom
View

Valid Word

-

Encoder Shift Clock
Take Data

Serial Data Out
Decoder Clock
Bipolar Zero In
Bipolar One In
Unipolar Data In
Decoder Shift Clock

© ®© N O o A~ W N

10 Command/Data Sync
11 Decoder Reset
12 VSS

Figure 19: Pin Out - Flatpack
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ORDERING INFORMATION

MA15530XXXXX

Package Type | | QA/QCI Process

C Ceramic DIL
F Flatpack

L LCC
N Naked die Test Process

Rel Level

Rel0

Rel1

Rel2
Rel3/4/5/STACK
Class B

Assembly Process

wmmoor

6-17



6-18



GEC PLESSEY

[SEMICONDUCTORS |

DS3200-1.1 November 1991

CT1555-3/CT1820

DATA TERMINAL BIT PROCESSOR FOR MIL-STD-1553 A & B

GENERAL DESCRIPTION

The CT1555-3/CT1820 Bit Processor Unit (BPU) is an
advanced Hybrid Microcircuitthat providesthe interface between
a MIL-STD-1553 Transceiver such as CT3231M or CT3232M,
and the subsystem internal parallel data bus. The unit can be
employed as the mux bus interface for Remote Subsystems or

FEATURES

B Performs Encoder, Decoder, Logic and Control functions
of a Data Bus Terminal to MIL-STD-1553 specifications,
including Address, Mode Code and Broadcast Decoding
and Terminal Fail Safe

h o B Flexibility - all control lines accessible
Master Terminal Bus Controllers, thus providing a common . . .
interface for all systems communicating over the bus. B Parallel tri-state subsystem I/O bus compatible with both
The unit places no restrictions on Command, Response or 16 bit and 8 bit systems
polling fopera:]iar:)s as ittranslflelrs all %:nmand, Stitus ang Data m Dual rank /O registers for versatile subsystem timing
words from the bus to parallel output lines, together with error .
information, bus status and handshaking signals. ltalso contains B Operates from +5VDC @ 40mA typical (25mA CT1820)
5 Bit Address Recognition, Broadcast and Mode Code Decode, B Self-contained oscillator and clock driver
Terminal Fail Safe Signal and Self Test. MW Look-ahead serial receive data output
In the transmit mode, it accepts parallel data from the user ) . .
and transmits Command, Status and Data words, under M Self-test, on-line wraparound, plust off-line capability
subsystem control, tothe data bus. Positive handshaking signals m Interfaces directly with CT3231M or CT3232M Driver/
provide logic control synchronisation between the unit and the Receiver
subsystem for direct data flow.
The hybrid is completely compatible with all the electricaland
functional spec requirements of MIL-STD-1553 A & B.
2 IBEBE R BB EEREEERERER]
L 0 06065000
1 E‘§ :aaaasssxs%é%%iégﬁ
FiRst seconp | £ a gl5us
ek
oy o7 os-07 :-; f
GND
| — s
™
FIRST S.COND
mecy [ :> REcY
n:,[ zgs n:ig"s fggo 2
2 SERIAL DATA OUT
2 RY ENABLE 1 DAYA IN {, 2
‘10 (MSB) Ad l [ ; BUILT.N | DATA IN 0 »
8O- : stieet
) ro—a mae o
2O 1LSB) A8 DECODER ENCODER DATA OUT “Ox
CON'RO‘I LOGIC CONTROL LOGIC FAIL SAFE
TIMER FAIL SAFE o Ty
3 O.8RoADCAST I “gg;," cou‘mm
DECODE SEND DATA O 21
— l—L { i ESC ouT z ;
| Swese ..
10 ()-MODE CODE ‘58.‘,’5 U ENC ENA »
DECOD¢ OUTPUT INH s
10 O-YALID WORD MRST »
" COMM/DATA SYNC 08¢ + SV OSCICLOCK POWER 2
0 DECRST L XTAL
::C} :’:‘z‘:’:u Shwen cloconr o,
CLOCK IN O ]

Figure 1: Functional Diagram
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. ™
o b “l
25
Py DATA »
BATA out
™ | N CT1555-3
‘:;:L‘\ OR 16 BIT
CT3231 CT1820 OR
DATA T/R 8IT 8 BIT
8us HYBRID o PROCESSOR SUB-
nlu DATA DATA SYSTEM
out . , Lour N XTAL
A oaTA (=%
AL 2 10 DOAUT: w 2 ?
DATA
IN
.
™
INHIBIT
Figure 2: Typical MIL-STD-1553 Data Terminal
ABSOLUTE MAXIMUM RATINGS
Supply Voltage +7.0V
Logic Input Voltage -0.3to +5.5V
Logic Input Current -20 to +4mA
Clock Output Current (PIN 18) 15 mA
Clock In (PIN 17) -0.3to V., +0.3V
Storage Temperature Range -65 to +150°C
Operating Case Temperature Range -55 to +125°C
ELECTRICAL CHARACTERISTICS, V.= 5.0V +5%
Symbol | Parameter / Conditions Min Typ Max Units
Vi Logic “1” Input Voltage 2.0 "
Vi Logic “0” Input Voltage 0.7 \"
Vou Logic “1” Output Voltage See Pin assignments and Loading
Voo Logic “0” Output Voltage See Pin assignments and Loading
Vie Logic “1” Input Voltage (CLOCK) V0.5 \
Vie Logic “0” Input Voltage (CLOCK) GND+0.5 \"
Voue Logic “1” Output Voltage (CLOCK) V0.3 \
Voie Logic “0” Output Voltage (CLOCK) GND+0.3 \"
loe Logic Supply Current 40 mA
losc Oscillator / Clock Supply Current 8 13 mA
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PIN ASSIGNMENTS AND LOADING

In the following table, the symbols are defined as follows:
I, = maximum input HIGH current with V, = 2.5 volts
I, = maximum input LOW current with V = 0.4 volts

lo

OH

* indicates use of an internal pull-up resistor

= maximum output HIGH current for V. = 2.5 volts minimum
. = maximum output LOW current for V., = 0.4 volts maximum

CT1555-3/CT1820

CT1555-3 CT1820 CT1820-2
Pin by b Yoy Yo hy he lon Yo oy
No. | Name (HA) | (WA) | (nA) | (mA) | (hA) | (HA) | (pA) | (MA) (mA) Description
1| Ve +5V Power Input
2| D8 40 -0.4 -1000 | 24 20 -0.4 | -1000 | 6.0 10.0 Part of 16 Bit TRI-STATE /O
3| D9
AT
5| D1
6 | D12 40 -04 | -1000| 24 -1000 | 6.0 10.0 Part of 16 Bit TRI-STATE /O
7 | DATASELECT 1 20 -0.4 A LOW on this input applies the contents of
the SECOND RANK REC'V REG to the
D8-D15 /O pins
8 | A3* -1500  -3.2 Part of 5 Bit ADDRESS INPUT
9 | A2*

10 | A1* -1500 | 3.2 20 | -04 Part of 5 Bit ADDRESS INPUT

11 | GROUND Logic and power return

12 | A4* -1500 [ -3.2 20 | -04 MSB of 5 Bit ADDRESS INPUT

13 | AO* -1500 | -3.2 20 | -04 LSB of 5 Bit ADDRESS INPUT

14 | VALID WORD -400 | 24 -400 | 4.0 40 A LOW on this output indicates receipt of a
valid word

15 | FAIL SAFE -400 | 24 -400 | 4.0 4.0 A HIGH on this output indicates termination
of a transmitted message that exceeds 768ps.

16 | COMM/ DATA SYNC -380 | 24 -400 | 4.0 40 A HIGH on this output indicates COMMAND
(or STATUS) word reception. A LOW
indicates DATA word reception.

17 | CLOCK IN +30 | +0.003 100 | 0.1 Input for 12MHz clock (20pf load). See text
for clock requirements.

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

19 | S/T SELECT 40 -0.8 20 | -0.4 A HIGH on this input sets the unit in the self
test mode.

20 | CASE CASE CONNECTION

21 | DATAIN 20 -0.4 20 | -04 A HIGH on this input represents a positive
state on the bus.

22 | DATATN 20 -0.4 20 | -04 A HIGH on this input represents a negative
state on the bus. (Pins 21 and 22 must both
be high when the bus is inactive.)

23 | ENCENA 20 -0.4 20 | -04 A LOW on this input initiates a transmit cycle.

24 | SYNCSEL 20 -0.4 20 | -0.4 Actuates COMMAND (or STATUS) sync for
an input LOW and DATA sync for an input
HIGH.

25 | DATA OUT 360 24 -400 | 40 4.0 A HIGH on this output produces a positive
state on the bus.

26 | DATAOUT 360 | 24 -400 | 4.0 4.0 A HIGH on this output produces a negative
state on the bus.

27 | SEND DATA 380 24 -400 | 4.0 4.0 A HIGH on this output indicates data shifting

'| during the transmit cycle.

28 | ESCOUT 1000 [ 1.2 -1000 | 1.2 1.2 LOW to HIGH transitions on this output
during HIGH SEND DATA cause the
transmit cycle data shifting to occur.

29 | XTAL A 12MHz (parallel resonant) crystal is
connected between this pin and ground.

30 | +5V OSC/CLOCK +5V power for OSCILLATOR AND CLOCK

POWER DRIVER.

31 | DSCOUT -1000| 1.2 -1000 | 1.2 1.2 LOW to HIGH transitions on this output
during LOW TAKE DATA cause receive
cycle data shifting to occur.

32 | RT ENABLE -400 | 2.4 -400 | 4.0 4.0 A HIGH on this output indicates reception of
a valid COMMAND (or STATUS) word
containing the terminal’s address. It also
resets the FAIL SAFE.
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CT1555-3/CT1820

CT15565-3 CT1820 CT1820-2

Pin I [} ) ) I |
No. | Name @A | @ | o) | mA) | @Ry | @By | @A) | (mA)| (mA) | Description

33 | DECRST 20 -0.4 20 | -0.4 A LOW on this input (for 1ps minimum)
resets the decoder to 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.

OUTPUT INH 20 0.4 2 | -04 A LOW on this input holds output pins 25
and 26 LOW.
36 | SERIAL DATA OUT -400 1.6 -400 4.0 4.0 The received serial data in NRZ format is
available at this pin during LOW TAKE DATA.
37 | TAKE DATA -360 | 2.4 -400 | 4.0 4.0 A LOW 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 20 | -04 A LOW on this input (for 1ps minimum)
interrupts and clears the transmit cycle,
resets the FAIL SAFE, and also performs
the same functions as DE .
39 | BROADCAST* -300 | 1.6 -400 | 4.0 4.0 A HIGH on this output indicates reception of
a valid COMMAND (or STATUS) word
containing all ONES in the address field.
40 | MODE CODE* -600 | 2.4 -600 | 6.0 6.0 A LOW on this output indicates reception of
a valid COMMAND (or STATUS) word
containing all ONES or all ZEROS in the
sub-address field.

41 | D6 40 -0.4 -1000 | 2.4 20 -04 |-1000| 6.0 10.0 Part of 16 Bit TRI-STATE 11O

42 | D7 40 -04 |-1000| 24 | 20 | -0.4 |-1000 | 6.0 10.0 Part of 16 Bit TRI-STATE 11O

43 | DATASELECT 2 20 -0.4 20 | -04 A LOW on this input applies the contents of
the SECOND RANK REC'V REG to the DO
-D7 IO pins.

44 | D5 40 -0.4 | -1000| 24 | 20 | -0.4 |-1000 | 6.0 10.0 Part of 16 Bit TRI-STATE /O

45 | DO LSB of 16 Bit TRI-STATE I/0

46 | D1 I I Part of 16 Bit TRI-STATE /O

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

48 | D3 40 -0.4 | -1000 | 2.4 -1000 | 6.0 Part of 16 Bit TRI-STATE /O

49 | LATCH DATA 2 20 -0.4 A HIGH on this input allows the I/O data on
D0-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 -0.4 | -1000 | 2.4 -1000 | 6.0 10.0 Part of 16 Bit TRI-STATE I/O

51 Al A2 60 -1.2 A LOW on this input loads the DO-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 DATA 1 20 -0.4 20 | -04 A HIGH on this input allows the /O data on
D8-D15 to appear at the output of the
FIRST RANK XMT REG.

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

53 | [OAD DATAT 60 -1.2 20 | -0.4 A LOW on this input loads the D8-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 | 24 -1000 | 6.0 10.0 Part of 16 Bit TRI-STATE /O
55 | D14 40 -0.4 | -1000 | 2.4 -1000 | 6.0 10.0 Part of 16 Bit TRI-STATE /O
56 | D15 40 -04 | -1000| 24 | 20 -0.4 | -1000 | 6.0 10.0 MSB of 16 Bit TRI-STATE I/O and

OPTIONAL SERIAL INPUT.
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TRANSMIT CYCLE OPERATION

ENCODER SHIFT CLOCK (ESC) (see Figure 3) operates atthe
data rate (1MHz). A low at ENCODER ENABLE (ENC ENA)
during a falling edge of ESC @ starts the Transmit cycle, which
lasts fortwenty 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 produce adata sync, or a low will produce
a command sync for that word.

Parallel data must be stable atthe second rank transmit register
before SEND DATA goes high ®. Since ENC ENA is not
synchronous with ESC, the minimum time to ® is 3psec 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
subsystem I/O bus. As long as LATCH DATA is held high, data
present on the subsystem I/O bus appears 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 appled to
the LOAD DATA inputs, 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 ®, but
before the next low to-high transition of SEND DATA.

SEND DATA remains high for 16 ESC periods, during which the
parallel transmit data is clocked to the MANCHESTER
ENCODER ® to @. After the sync and Manchester coded data
are transmitted through the DATAOUT and DATA OUT outputs,
the ENCODER adds on the parity bit for that word ®.

CT1555-3/CT1820

If the transmitted word is to be the last word of the transmission,
ENC ENA must go high by ® 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 of 1usec negative pulse to the MASTER
RESET (MRST) input.

For 8-BIT I/O subsystems, DO is tied to D8, D1 to D9, etc.,
through D7 tied to D15, and data is inputted in 8-BIT bytes by
using LATCHDATA 1 and LATCHDATA 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 applied 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 768psec, 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 command word (containing the terminal’s address)
is received or until MRST goes low.

ool lzlalals]

ENCENA

SVNC SEL

[l lwlwowlol v b2]a]als]

se LU LU UL UG UL LU LU o

1‘5,‘7'“"‘9'

DATA SELECT %

*LATCH DATA

V) oerenos on "LATCH" TIMING V|
T, OON'T CARE 7777/ %Eu V7, oPriona Next-woro warew ?:)En U OFTioNAL REXTWORD LATCH W

oo 1

|

W DEPENDS ON “LATCH" TIMING m

B! I

DATA OUT [nsynclwsync] s T T3 |

TzT v To e Juswcluswc[is [ [ ]

[z]+ToJer]

DAYA OUT

[rewelwsmel mu o [j Iz [T [ o7 lnomclnonel s wln 3§z 17 15 7]

00 ©

*IF USED

%

Figure 3: Transmit Cycle Timing
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Symbol | Description Min Max Units
T, ENCODER ENABLE SET-UP TIME 100 ns
T, ENCODER ENABLE PULSE WIDTH 180 ns
Te, SYNC SELECT SET-UP TIME 190 ns
T, SYNC SELECT ‘VALID’ PULSE WIDTH 150 ns
T SEND DATA DELAY 70 ns
Tee LATCH DATA HOLD TIME 25 ns
T, LATCH DATA SET UP TIME 50 ns
T, LATCH DATA PULSE WIDTH LOW 50 ns
Te PARALLEL DATA ‘VALID' WIDTH 75 ns
Teo DATA SELECT DISABLE TIME 25 ns
T DATA SELECT PULSE WIDTH HIGH 100 ns
Figure 4: Encoder Timing Detail
RECEIVE CYCLE OPERATION

DECODER SHIFT CLOCK (DSC) (see Figure 5) operates atthe
data rate (1MHz). When the DECODER recognises a valid sync
andtwo valid Manchester databits @, areceive cycle is initiated.
The new sync is indicated at the COMMAND/DATA SYNC (C/
D SYNC) output and the TAKE DATA output goes low @. The C/
D sync output will remain in its valid state until a new sync is
detected on a subsequent word or untii 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 transitions of TAKE DATA. It is not reset or cleared by
any other signals. This data is applied to the D0 to D15 I/O bus
by setting DATA SELECT lines low.

6-24

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

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

For 8-BIT I/O subsystems (DO tied to D8, through D7 tied to
D15), data may be extracted in 8 BIT bytes by selectively
activating DATA SELECT 1 and DATA SEL.ECT 2.

For serial data systems, SERIAL DATA OUTPUT is available at
the DSC rate from @ to ®.
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Figure 5: Receive Cycle Timing

IR T | |
sheeeex L L LT 1 |
e — Tore - oo =
= 11, ]
T ¥
c/BSYNC LAST STATEYNBN SYNC
o4~ f=-
% LAST STATE I
To5 —= b=—
BROADCAST l'—_
AT ENABLE Toe— i‘_—
Tor—
MODE
m S —
T08 —od pe—
DATA
SELECT o
e e
Symbol | Description Min Max Units
Ts, TAKE DATA RELAY ON 125 ns
Toe TAKE DATA DELAY OFF 125 ns
Tos SYNC DELAY 50 ns
To, VALID WORD DELAY 125 ns
Tos BROADCAST DELAY 70 ns
Toe RT ENABLE DELAY 100 ns
T MODE CODE DELAY 100 ns
Toe DATA SELECT INPUT DELAY 0 (Note 1) ns
Too PARALLEL DATA OUTPUT DELAY 50 (Note 2) ns

Notes: 1. DATA SELECT may be applied at any time that the 16 line I/O is otherwise free.
The parallel DATA OUT, however, is not ‘NEWDATA’ until 50ns after TAKE DATA goes high.
2. 180ns max for CT1555-3

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 inputs so that the unit may operate in
the “wraparound” mode without actually 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
transmission on the data bus.

TERMINAL FAIL SAFE

In order to satisfy the Terminal Fail Safe requirements of MIL-
STD-1553B, the DATA and DATA output lines are continuously
monitored for length of message. A transmitted message in
excess of 768ys sets the FAIL SAFE output high and terminates
the transmission by setting both DATA and DATA output lines
low. As a redundant safety factor, the FAILSAFE output may be
applied to the INHIBIT input of the data bus transmitter (if so
equipped). Further transmissions are prevented until the FAIL
SAFE flag is reset either by reception of a valid command word
containing the terminal address 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 aMRST
pulse.

TERMINAL ADDRESS LINES

The five-bit terminal address is set by hard wiring 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 address is received. See
“RECEIVE CYCLE OPERATION” for timing.

OSCILLATOR AND CLOCK DRIVER

The hybrid may be operated with either the internal clock or an
external clock source.

For internal clock operation, a 12MHz parallel-resonant
fundamental-mode crystal 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 applied to +5V OSC/
CLOCK POWER and the external clock is applied to CLOCK IN
(CLOCK OUT not connected). The external clock must be
capable of driving a 20 picofarad load to within 0.5 volts of V
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 12MHz.

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
preventor re-set RT ENABLE, it will remain high for 20us or until
the DECODER recognises a new valid sync (whichever time is
shorter).

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

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.

2.155 MAX.

1.900
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Figure 7: Package Outline
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GEC PLESSEY

[SEMICONDUCTORS |

ADVANCE INFORMATION

FEATURES

B Transmits over 2000ft. in point to point configuration
B IBM PC/AT compatible

B Provides electrical isolation for critical interface

B Emulates MCTC MIL-STD-1553B
||

Compatible with SMA connectors

GENERAL DESCRIPTION

The CT2600 implements a MIL-STD-1773 fibre optic
data bus remote terminal or bus controller which is directly
compatible with the IBM PC/AT. The fibre optic interface
operates within the first optical transmission window at a
peak emission wavelength of 820nm. The MIL-STD-1553B
protocol is controlled by the CT1612 and CT1611 hybrids.

3080-1.2 September 1991

INTRODUCTION

The fibre optic driver (CT1750) and receiver (CT1760)
are modified existing components. These devices connect
to the MIL-STD-1553B Protocol Hybrid (CT1612). The
same interface that existed between the CT1612 and the
wire transceiver is duplicated, which maintains the low bit/
word error rates associated with the existing interface. The
protocol hybrid operates in the Bus Controller and Remote
Terminal Modes. This function is software controllable via
the subsystem interface. All mode codes and error handling
capabilities are retained.

The interface between the protocol hybrid and the IBM
PC/AT signal set is controlled by the Microprocessor
Interface Hybrid (CT611) which is connected to a 4K by 16
bit Dual Port RAM. Block arbitration is utilized to insure
that consistent sample sets are maintained from the
subsystem side, as well as the 1553 side. All modes of
operation, as well as error handling, are contolled by
software commands from the IBM interface.

ADDRESS
BUS
1773 < < SUBSYSTEM DUAL
< MIL-STD-1553
OPTICAL INTERFACE PORT
INTERFACE »| PROTOCOL HYBRID > rav [ EBOEATA
R X 4K X 16
OPTIONAL —— /0 STATUS
WIRE TYPE IBM
TRANSCEIVER » /O |[&«—— /O CONTROL

Figure 1: CT2600 Block Diagram
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FIBER OPTIC INTERFACE

The fiber optic interface utilized in the implementation
of MIL-STD-1773 consists of a hybrid transmitter and
receiver. These devices operate in the first optical window
with a peak emission wavelength of 820nm. The transmitter
directly translates a TTL data signal to optical pulses have
a rise and fall time of less than 12 nS at a nominal output
power lever of 200 uW. The receiver is capable of accepting
data at rates of up to 10 MHz and has a sensitivity of 1 uW.

An optical data bus system may be implemented in any
of the configurations suggested by MIL-STD-1773. All bus
configurations are possible since the CT2600 utilizes
separate transmit and receiver optical ports. Detailed
specifications of the optical interface and contained in the

CT1750/1760 data sheet.

PC/AT - CT2600 INTERFACE

The CT2600 functions as an I/O peripheral on the IBM
PC bus. The CT2600 is controlled through simple I/O
commands. The PC address locations for these operations
are listed in the table below. The word formats needed to
program the 1553 interface on the CT2600 are identical to
the formats for the CT1611. Detailed operational
characteristics may be found in the CT1611 data sheet.

ADDRESS WORD (3004)

XIXIXT T T LT T[T s
BIT# 151413121110 9 8 7 6 5§ 4 3 2 1 0
REG BIT | FUNCTION

0-12 Address bits for Data and Command Words

Notes: 1. For Command Word addresses, only bits
0-5 will determine which register will be

AAAAAAA A Dita B_19 shanld ha “0”
aCCesSSel. DS U- 1< Siiluiu US v .

2. For Data Word addresses, only bits 5-11
will be used to access the dual port RAM.
Bits 0-4 are set by an on board counter
which resets to 00 on every address
load. This means that an address can be
loaded, and then data can be
sequentially accessed without re-entering
the address. (Bit 12="0")

3. Bit 12 is the hardware reset bit. When this
bit = 1, a hardware reset of the 1553
protocol chip will be executed when the
address load cycle is complete.

STATUS WORD (3064)
[XIXIX XXX XIXIXIXIX] [ [ | =]

ADDRESS FUNCTION READ/WRITE BIT# 151413121110 9 8 7 6 5§ 4 3 2 1 0
300y Address Word Write only
C
302y Command Word Read/Write REG BIT | FUNCTION
0 Interupt #0
304y Data Word Read/Write
1 Interupt #1
306y Status Word Read only 2 Interupt #2
308y RT Address Word Write only 3 Interupt #3
. 4 Command error
< . REFLECTIVE < >
STAR
\
y
A 4 a \ 4 A \ 4
BUS REMOTE REMOTE
CONTROLLER TERMINAL TERMINAL

Figure 2: Typical 1773 Configuration: Reflective Star Coupled Bus
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RT ADDRESS WORD (308y)

XEXIX XD XIXIXIXTXIX] T T 1T Jise]
BIT# 151413121110 9 8 7 6 5 4 3 2 1 0

REG BIT | FUNCTION
0-4 RT address bits
5 RT address parity bit (odd parity only)

OPERATION

Operation of the CT2600 board is made simple through
the use of the included subroutines. Read and write
operations are simple call routines in the main program.
The software routines are written in assembly language
and can be called from Quick-Basic (Ver. 4.0 thru 4.5).
Also included are several sample main programs written in
Basic to operate the board in a Bus Controller mode and a
Remote Terminal mode.

Because the CT2600 board contains the CT1611
Subsystem Interface Hybrid, all of the commands and
operations of the 1553B bus are controlled through the
registers in the hybrid. Enclosed are the basic register
descriptions and their addresses. Detailed operation notes
not found in this document can be obtained from the
CT1611 USERS GUIDE.

Upon power-up, the board automatically assumes a
Remote Terminal (RT) configuration with the busy flag set.
To change this configuration we must update the registers
of the CT2600. This is done by first loading in the RT
address into the RT address latch. This mustbe done even
if we are going to operate in the Bus Controller (BC) mode
because the Protocol Hybrid constantly checks for a RT
address parity error. Since we don’t know the state of the
RT address latch, we must update it to prevent a RT
address parity error. This is shown inthe following example:

IX2% = &H1 ‘Load RT address #1
CALL WRRTADR(IX2%) ‘Address loaded

‘No address needs to be
loaded

‘prior to this operation.

To access the different registers of the on board CT1611,
we must first load the register address into the address
latch. This operation is illustrated below:

IADDR% = &HOA ‘Address &HOA =
Operation register

CALL WRADDR(IADDR%)

After loading in the address, we can load in the command
word into the operation register. The word &HO1 in the
operation register will place the board in the Bus Controller
mode with polling disabled. (See Operation Word table
attached)

1X1% = &HO1

CALL WRCMD(1X1%) ‘Write a &H01 in the

Operation register

CT2600

We then set up the transaction register for a normal BC
to RT transfer with error bits masked. (See Transaction
table)

IADDR% = &HOC

CALL WRADDR(IADDR%)  ‘Address &HOC =

Transaction register
1X1% = &HFF80

CALL WRCMD(IX1%) ‘Write word into

Transaction register

Now we load in the command word and data words to
be transmitted. We will transmit 3 data words to RT terminal
#4, sub-address #1.

IADDR% = &HO ‘Address for Command

word register.
CALL WRADDR(IADDR%)

IX1% = &H2023 ‘Command word for

transmit 3 words to

‘RT #4 for sub-address
#1.

CALL WRCMD(IX1%)

IADDR% = &H420 ‘Transmit RAM address

location for

CALL WRADDR(IADDR%)  ‘sub-address #1.
X1% =1

CALL WRDATA(IX1%) ‘Word #1 = 1
IX1% = 4

CALL WRDATA(IX1%) ‘Word #2 = 4
X1% =7

CALL WRDATA(IX1%) ‘Word #3 =7

Now that we are set up, we can trigger the transaction.

IX1% =0

IADDR% = &H2A

CALL WRADDR(IADDR%)
CALL WRCMD(1X1%)

‘Address for trigger.

‘Message sent.

Once the initial set up has been done, we can just loop
on the trigger command to send messages quickly. We
can periodically update the data to be sent also. Another
important point to note is that when we are loading in data,
we only need to load the address of the data once. We then
can write up to 32 words sequentially. There is a built in
address counter which will automatically increment the
address with every read or write to RAM. An address load
command will reset this counter. This counter applies only
to the reading and writing of data. Command word operations
do not need this counter.

Sample programs are provided along with the the
source code so that anyone can write custom applications
for the CT2600.
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SUMMARY OF 1/0 COMMANDS FOR CT1611 1553B INTERFACE
(ALL CODES IN HEX)

Returned Mode Data

BUS CONTROLLER I/0 ADDRESS CODE DESCRIPTIONS
(Read or Write) Command Word #1 XX00 All transfers.
{Read or Writ Command Word #2 XX02 1. Second command word for RT to RT
transfers.
2. Also associated mode data for mode codes
such as sync with data.
3. Also used for RTU vector word.
(Read or Write) Transaction Word XX0C Defines type of transfer and Bus selection.
Examples
Function Data
Normal transfer Bus 0 | 0000
Bus 1 | 0008
RT to RT Bus 0 | 0001
Bus 1 | 0009
Mode (no data) Bus 0 | 0003
Bus 1 | 000B
Mode (returned data) Bus 0 | 0005
i.e. vector word, Bus 1 | 000D
last cmd, etc.
Mode (assorted data) Bus 0 | 0007
i.e. sync w/data Bus 1 | 000F
(Write only) Trigger XX2A Triggers Bus Transaction.
Note: Command word(s) and transaction code
must be loaded.
(Read only) Status Word 1 XX3C Returned status word for all transactions (first
for RT to RT).
Note: This register is preset to FFFF at
beginning of transaction and at reset.
(Read only) Status Word 2 XX3A Second returned status word for RT to RT

transfers, also preset to FFFF. Also returned
mode data, such as vector word and last
command.




SUMMARY OF I/0 COMMANDS (CONTINUED)

CT2600

RTU l/O ADDRESS CODE DESCRIPTION

(Read only) Command Word XX36 Received command word for all transactions;
i.e. transmit, receive* and mode.

*Use XX38.

(Read only) Receive Command Word XX38 Double Buffered version of above for valid
receive commands (provides more 1/O time).

(Read or Write) Vector Word XX02 Mode data
- to be transmitted
- same register as CW #2

(Read only) Sync Word XX3E 1. Mode data

- to be reached
2. Same as returned mode data in BC mode.

Both RTU and BC I/O ADDRESS CODE DESCRIPTION

(Write only) Reset 1 XX2E Resets CT1611 interface only.

(Write only) Reset 2 XX2C Resets CT1611 and CT1610 front end, will also
reset bits in returned status word such as “TF”
flag.

Same as hard wired master reset used on
power up.

(Read or Write) Operation Word XX0A Defines BC mode and RTU mode data.

FFFO = RTU
FFF1 = BC

7-7



CT2600

COMMAND WORD AT ADDRESS 0Ay

OPERATION REGISTER

b TTTTTTTTTTTTT b

BIT# 151413121110 9 8 7 6 5 4 3 2 1 0

1. Power up and reset to busy RTU.
2. Used to define operating mode of 1553 interface for both BC and RTU modes.
3. Select Code = 00101X; s 001010

XX0Ay DS=0

REG BIT

NAME

DEFINITION

RTBC

Terminal Mode
0 = RTU Mode
1 = BC Mode

POE

Poll Operation Enable

Enables polling operation in BC Mode.
0 = Not enabled
1 = Enabled

CONT POLL

Continuous Poll Operation Enable

Causes polling operation to continuously loop when enabled and
active

0 = Not enabled

(If this bit is reset during an active polling loop, poll will end at
completion of polling frame.)

1 = Enabled

PFO

Poll Fault Overide

When not enabled, poll operation will halt immediately after a
transaction failure, (Invalid Transfer Interrupt Generated).

Note: Poll can be restarted with last (failed transaction) or next
transaction.

When enabled, poll will continue even if transaction failed.
0 = Not enabled
1 = Enabled

Reserved (set to 1).
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COMMAND WORD AT ADDRESS 0Ay

OPERATION REGISTER

CT2600

bl [ LTI TTTTTTTT [

BIT# 151413121110 9 8 7 6 56 4 3 2 1 0

REG BiT NAME DEFINITION
5,6 TEST FIFO Loop Tests
A. 1553 Side Loop
1) No DMA.
B. Subsystem (Microprocessor) Side Loop
1) 1553 Side Set Busy.
2) FIFO exercised via I/O Test Trig Load CMD and I/O Test Trig
Unload CMD.
Bit 6 Bit5 Test
0 0 Reset
0 1 Test A
1 0 Test B
1 1 Not valid
7-9 - Reserved (set to 1).
10 DBCACC RTU Dynamic Bus Control Acceptance
When set in RTU Mode, RTU will accept bus control request as per
MIL-STD-1553B.
0 = Not set
1 = Set
11 SSERR Set subsystem error flag in returned status word (RTU Mode only).
12 BUSY Sets busy bit in returned status word, inhibits DMA (RTU Mode only).
13 - Reserved (set to 1).
14-15 SERVRQ Sets Service Request in returned status word (RTU Mode only).
Bit 15 Bit 14 FLAG
0 0 Not set.
0 1 Set until vector word transmitted.
1 0 Set until reset.
1 1 Set until reset*.
*Bit 14 is always reset after vector word is transmitted.
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COMMAND WORD AT ADDRESS 0Cy

TRANSACTION WORD REGISTER

bl TTTTTTTTIITTT [

BIT# 15 14 13 12 11 10 9

8 76 543 210

Used only in BC mode. Contains information not explicitly contained in command word.

Defines:

1. Type of transfer.

2. Selection of bus (selects 1 of 4).
Note: Most systems are only dual redudant.

3. Continue, for continuous poll operation.

4. Conditions for defining an invalid transfer via Bit masks for returned status words.
5. Continue/last control bit for framing poll operations.

This register is loaded via I/O Command. It is also loaded during a Polling Operation, via DMA from the polling
command stack.

REG BIT NAME DEFINITION
0-2 TRANS TYPE Specifies Transaction Type
Bit 2 Bit 1 Bit 0 Transaction
0 0 0 Normal receive or transmit.
0 0 1 RT to RT.
0 1 1 Mode without data.
1 0 1 Mode with returned data.
1 1 1 Mode with associated data.
Note: Codes 010, 100, 110 are reserved.
3-4 BUS Selection of Bus
Bit 4 Bit 3 Bus
0 0 “0” or “A”
0 1 “1” or “B”
1 0 “2” or “C”
1 1 “3” or “D”
5 DMAS3RD Polling Sequence Option (Polling Mode only)
For use with RT to RT transfers and mode with associated data
transfers. When set, during polling sequence the second command
word (for RT to RT transfers) or the data word (for mode with
associated data transfers) is loaded from the command stack.
Othewise the last entry in the second command and register will be
used in transfer.
0 = Not set
1 = Set
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COMMAND WORD AT ADDRESS 0Cy

TRANSACTION WORD REGISTER

bl T[T T TTTTTTTTT [sf

BIT# 151413121110 9 8 7 6 5 4 3 2 1 0

-4

asAmEFE e
NAMED vEring

N
m
(1]
o

6 POLL CONT Poll Operation Continue (Polling Mode only)
When set, polling operation will continue with next command in the
command stack.
When not set, polling operation will terminate after transaction is
complete. Last transfer in polling sequence must have this bit
cleared.
0 = Not set
1 = Set
7-15 MASK BITS Returned Status Word Bit Masks
0 = Not masked
1 = Masked

When a non-masked bit in the returned status word(s) is set, the
transaction is declared not valid.

Bit Status Bit Name

7 Terminal Flag

8 Dyanmic Bus Control Acceptance
9 Subsystem Flag

10 Busy Bit*

11 Broadcast Command Received

12 Reserved Bits (any or all of 3)

13 Service Request Bit

14 Instrumentation Bit

15 Message Error Bit

*Note: Setting the Busy Bit mask will not mask a busy response (i.e.
declare it valid) when data is not returned in response to a transmit
command.
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ERROR REGISTER AT ADDRESS 324

bl [T TTTTTTTTLTT sl

BIT# 151413121110 9 8 7 6 5 4 3 2 1 0

The Error Register is reset by: - I/O error reset Command.
- 1/O reset command.
- power on reset (master reset).
- initiation of transfer in BC mode.

Note: To manually reset the Error Register, write an arbitrary command word to address &H26
REG BIT NAME INDICATION
0" RTADER RTU Address Error Parity
1* PARER Parity Error in command or data word.
2" ERROR 1. Any waveform encoding error in received data.

2. Bad Manchester, Parity, or Data Sync.
3. Non contiguity of Data.

3 LTFAIL 1. Encoding error in terminal’s transmission.
2. Includes RT address parity.

4 HSFAIL Subsystem has not acknowledged DMA request in sufficient time.

5 TXTO Transfer Time Out error

Indicates 1553 transmitter has transmitted in excess of 680 uS (or
1553B maximum of 800 uS) and that terminal fail-safe time-out has
turned off the transmitter. This bit will also be set if the terminal time-
out hardware fails the self-test mode command (initiate self-test).

6 DMA TO DMA Time Out

Indicates failure in data transfer between CT1611 and subsystem.
If DMA takes longer than 80 uS, this flag will be set and DMA will be
terminated.

7 DBCACC Dynamic Bus Control Acceptance

Active only in RTU mode. Indicates RTU has accepted bus controller
request. RTU must switch to BC mode.

* Additional information for interpretation of register bits 0-3.

Reg Bits Indication
3 2 1 0
0 1 0 0 Waveform encoding error (Manchester)
0 1 1 0 Data parity error
1 X X 1 RTU address error




ERROR REGISTER AT ADDRESS 32,

CT2600

beof [ [T T T T TTPTTT T |l

BIT# 151413121110 9 8 7 6 56 4 3 2 1 0

REG BIT

NAME

INDICATION

TRANS TO

Transaction Time Out

Active only in BC mode. Indicates BC transfer has failed due to loop-
mouthing RTU or non functioning transceive in BC. Occurs
approximately 780 uS after transfer is triggered.

GBR

Good Block Received

Active only in BC mode. Indicates valid message has been received
by BC, will be set even if transaction is otherwise not valid.

10

RMD

Received Mode Data

Active only in BC mode. Indicates valid more data has been returned
from RT. This bit is set even if transaction is otherwise not valid.

11

BIT SET

Bit(s) Set in returned status word(s)

Active only in BC mode. Indicates non masked bits in status word(s)
are set. Masked bits are masked in the Transaction Word register.

Bits include: Message error bit Instrumented bit
Service Request  Reserved bit(s) (3 bits)
Subsystem Flag Broadcast Cmd Received bit
Terminal Flag Busy bit
Dynamic Bus Control Acceptance bit

12

AD ERR

Address in status word(s) Error

Active only in BC mode. Indicates RTU address in returned status
word(s) is incorrect.

13-14

SW CNT

Returned Status Word Count

Active only in BC mode. Two bit non roll-over counter for returned
status word(s).

Bit 14 | Bit 13 Word Count
0 0 None returned

0 1 One returned

1 0 Two returned

i i Three or greater returned

15

BUS ACT ERR

Bus Activity Error

Active only in BC mode. This bit is set if the bus is active when it
should be quiet following:

1. Returned mode data (indicates word count high).

2. After status in normal receive, mode without data, or non
broadcast RT to RT.
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RAM ADDRESS LOCATIONS FOR THE ON BOARD DUAL PORT RAM

RECEIVE RAM

SUBADDRESS BEGINNING SUBADDRESS BEGINNING

ADDRESS ADDRESS
o* &HO00 16 &H200
1 &H20 17 &H220
2 &H40 18 &H240
3 &H60 19 &H260
4 &H80 20 &H280
5 &HAQ 21 &H2A0
6 &HCO 22 &H2C0
7 &HEO 23 &H2E0
8 &H100 24 &H300
9 &H120 25 &H320
10 &H140 26 &H340
11 &H160 27 &H360
12 &H180 28 &H380
13 &H1A0 29 &H3A0
14 &H1CO0 30 &H3CO
15 &H1EO 31* &H3EO

TRANSMIT RAM

SUBADDRESS BEGINNING SUBADDRESS BEGINNING

ADDRESS ADDRESS
o* &H400 16 &H600
1 &H420 17 &H620
2 &H440 18 &H640
3 &H460 19 &H660
4 &H480 20 &H680
5 &H4A0 21 &HBA0
6 &H4C0 22 &H6CO
7 &H4E0 23 &H6EO0
8 &H500 24 &H700
9 &H520 25 &H720
10 &H540 26 &H740
11 &H560 27 &H760
12 &H580 28 &H780
13 &HS5A0 29 &H7A0
14 &H5C0 30 &H7C0
15 &H5E0 31" &H7EO0

*Subaddress not used by 1553 bus, reserved for Mode codes.

POLL PAGE RAM (ADVANCED POLL PAGE MODE OF CT1611)

RAM address: &H800 - &HFFF
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DECLARE SUB INIT (X%)

REM #win TARRERARREARERERERARR AR AAAARRN AN S ddedede e e hd
REM * SOFTWARE DRIVERS FOR CT2600 *
REM * PC TO 1553 BOARD b
REM * *
REM * WRITTEN BY JOHN LAU 7/8/88 *
REM * CIRCUIT TECHNOLOGY INC. *
REM F¥dddddededdeidedede e de * ! ieainbedabbbadobadde bl
REM * SUBROUTINES USED : hd
REM * *
REM * WRADDR(IX1X) = WRITES AN ADDRESS WORD IN *
REM * WRCMD(IX1X) = WRITES A COMMAND WORD IN *
REM * RDCMD(IX1%) = READS A COMMAND WORD OUT *
REM * WRDATACIX1X) = WRITES A DATA WORD IN *
REM * RDDATACIX1%) = READS A DATA WORD OUT *
REM * RDSTAT(IX1X) = READS A STATUS WORD OUT *
REM * WRRTADR(IX1X) = WRITES RT ADDRESS *
REM * *
REM * DSCRN1(IX) = PUTS UP INITIAL SCREEN *
REM * DECWD(IX,ARRY(),ADDR) = DECODES A WORD INTO AN ARRAY*
REM * INIT (XX) = INITIALIZATION SUBROUTINE
REM #¥kk% ek jalaladalobuald FRERRNA KA R bkl
REM Fdededededeiiohd deddedededocdede e S dededede e e e e o e e e e e e e e e e
REM * *
REM * THIS PRUGRAM WILL OPERATE THE CT2600 IN *
REM * THE BUS CONTROLLER MODE *
REM * 2/10/89 JLu o*
REM ok ke e ek Stk o e e e de s e e e *k
DIM WDX(15)
COLOR 7, 1 “WHITE LETTERS ON BLUE BACKGROUND
CLs
IADDRX = 0
CALL DSCRN1(IADDR%)
GOTO 900
CALL INIT(X¥)
INPUT X$

900 IX2% = &H1 “LOADS IN AN ARBITRARY VALID
CALL WRRTADR(IX2%X) “ADDRESS

1000 IADDR% = &H2C “WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDR%) “RESET TRIGGER I1I
IX2X = &H1
CALL WRCMD(IX2%) “RESET OPERATION FOR FRONT END
IADDRX = &H2E "WRITES THE ADDRESS FOR THE
CALL ‘WRADDR( IADDR%) “RESET TRIGGER I
IX2% = &H1
CALL URCMD(IX2X) “RESET OPERATION FOR SUBSYSTEM

1010 TADDRX = &HA “WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDRZ) "OPERATION REGISTER
IX2X = &H1
CALL WRCMD(IX2X) “SETS UP FOR BC OPERATION
IX2X = &HFFFF

1015 CALL RDCMD(IX2%) “READS THE OPERATION REGISTER
CALL DECWD(IX2%X, WD%()) “DISPLAYS THE CONTENTS OF REG.

Listing 1: Bus Controller Mode Program
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“VERIFY THE STATUS OF CT2600
LOCATE 6, 2: PRINT ““OPERA WORD =>''; IX2%
IF IX2% <> 1 THEN GOTO 1010
LOCATE 6, 40: INPUT ““STOPPED HIT <CR> TO CONTINUE'®', X$

1020 IADDRX = &HC “WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDR%) “TRANSACTION REGISTER
IX2% = &HFF80
CALL WRCMD(IX2X) “SETS UP FOR BC TO RT OPERATION
IX2X = &HO
CALL RDCMD(IX2%) “READS THE TRANSACTION REGISTER
CALL DECWD(IX2%, WDX()) “DISPLAYS THE CONTENTS OF REG.

“VERIFY THE STATUS OF CT2600
LOCATE 6, 2: PRINT "“TRANS WORD => *°; IX2X
IF IX2X% <> &HFF80 THEN GOTO 1020
LOCATE 6, 40: INPUT ““STOPPED HIT <CR> TO CONTINUE'', X$

1030 TADDRX = &HO "WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDRX) “COMMAND WD REGISTER
IX2% = &H2021
CALL WRCMD(IX2%) “SETS UP FOR TRANSFER
IX2% = &HO
CALL RDCMD(IX2%) “READS THE COMMAND WD REGISTER
CALL DECWD(IX2%, WDX()) "DISPLAYS THE CONTENTS OF REG.

“VERIFY THE STATUS
LOCATE 6, 2: PRINT "“COMMAND WORD =>'!'; IX2%
LOCATE 6, 40: INPUT ““STOPPED HIT <CR> TO CONTINUE'', X$
LOCATE 21, 40: PRINT ““TRANSMIT TO RT ADDRESS => 4'!

REM * SRRk kR R R R Rk

REM * BUS CONTROLLER MODE INITIALIZATION COMPLETE *
REM #ddbbdddrk kv ik gk ko e oo b deok ko

IADDRX = &H420 “ADDRESS FOR DATA SUBADDRESS 1
CALL WRADDR(IADDR¥X)
IX2X = &H745 “WRITE A WORD INTO RAM

CALL WRDATA(IX2X)
LOCATE 6, 40: PRINT ““DATA WRITTEN INTO BUFFER IS =>''; IX2X%

IADDR% = &H420 “ADDRESS FOR DATA SUBADDRESS 1
CALL WRADDR(IADDR%X)
1X2% = &HO “READ A WORD FROM RAM

CALL RDDATA(IX2X)
LOCATE 7, 40: PRINT ““DATA READ IS =>'!'; .IX2%
INPUT *° PAUSE'', X$

1050 IX2% = 0

IADDR% = &H2A “ADDRESS FOR TRIGGER TRANSACTION
CALL WRADDR(IADDR¥%)
CALL WRCMD(IX2%) “TRIGGERS TRANSACTION
1100  IX2% =0
CALL RDSTAT(IX2%) “SCAN ROUTINE TO VALIDATE
CALL DECWD(IX2%, WD%()) “TRANSMISSION
LOCATE 6, 2
PRINT “°STATUS WORD °°
IXSTATX = I1X2% AND &H1F “READ INTERRUPT STATUS
IF ZXSTAT% <> &H1 THEN
LOCATE 9, 40
PRINT “°MESSAGE BAD °°
BEEP

Listing 1: Bus Controller Mode Program (continued)
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GOTO 1050
END IF

LOCATE 9, 40
PRINT " “MESSAGE OK -
IF INKEYS = ““E'' OR INKEY$ = “‘e'' THEN
LOCATE 12, 40
PRINT ** .
LOCATE 13, 40
PRINT ** .

LOCATE 12, 40

INPUT ““ENTER NEW SUBADDRESS =>'', ISUBADRX

IX2X = &H2001

IX2X = IX2% + (ISUBADR%X * 32)

IADDRX = &HO *WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDR%) “COMMAND WD REGISTER

CALL WRCMD(IX2%) . "SETS UP FOR TRANSFER

LOCATE 13, 40

INPUT ““ENTER NEW DATA =>'', IX1%

IADDRY = &H400

IADDRX = IADDRY + (ISUBADRY * 32)

CALL WRADDR(IADDRY)

CALL WRDATACIX1%)

LOCATE 7, 40

PRINT “"DATA SENT =>'1; IX1%; °° -
END IF

GOTO 1050 “LOOP BACK
STOP

SUB INIT (XX) STATIC
FOR I = 6 70 23

LOCATE 1, 2

PRINT STRINGS(78, 32)

NEXT I

LOCATE. 7, 4

INPUT ““ENTER RT ADDRESS =>'!, IX1%
CALL WRRTADRCIX1%)

IADDRX = &H2C

END SUB

Listing 1: Bus Controller Mode Program (continued)
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kEN'*******ﬂt*i****it**ﬁ**********'*****&****ﬁ*ﬁ*******i*i*

REM * SOFTWARE DRIVERS FOR CT2600 *
REM * PC TO 1553 BOARD *
REM * *
REM * WRITTEN BY JOHN LAU 7/8/88 *
REM * CIRCUIT TECHNOLOGY INC. *
REM e e e oy ke e i e vk e ok e ok e vk e e e o e e o ol e v ok e o ok e e o e ok e ok e e ok ke e e e e e e e oo de e de ke
REM * SUBROUTINES USED : *
REM * *
REM * WRADDR(IX1%) = WRITES AN ADDRESS WORD IN *
REM * WRCMD(IX1%) = WRITES A COMMAND WORD IN *
REM * RDCMD(IX1%) = READS A COMMAND WORD OUT *
REM * WRDATACIX1%) = WRITES A DATA WORD IN *
REM * RDDATACIX1X) = READS A DATA WORD OUT *
REM * RDSTAT(IX1%) = READS A STATUS WORD OUT *
REM * WRRTADR(IX1%) = WRITES THE RT ADDRESS *
REM * *
REM * DSCRN1(IX) = PUTS UP INITIAL SCREEN *
REM * DECWD(IX,ARRY(),ADDR) = DECODES A WORD INTO AN ARRAY*

REM A e e e de e e e de e de e de e de o de e e e ek ek ek ek Rk Rk AR R ARk Rk Rk d ok Wk dk

REM drddeddedddededddedobddeddeddedokoiek ok drdeddoidoiede ke ko dedsdede e ok dee dee de o

REM * *
REM * THIS PROGRAM WILL OPERATE THE CT2600 IN *
REM * REMOTE TERMINAL MODE *
REM * 10/13/88 JL *
REM ettt e d e st e ok ke e e e e ek e e e e
DIM WDX(15)
COLOR .7, 1 “WHITE LETTERS ON BLUE BACKGROUND
cLs
1ADDR% = 0
CALL DSCRN1(IADDRX)
IX2X = &H4 “RT TERMINAL ADDRESS = 4
CALL WRRTADR(IX2%X)
1000 IADDR% = &H2C “WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDRX) “RESET TRIGGER II
IX2% = &H1
CALL WRCMD(IX2X) “RESET OPERATION FOR FRONT END
IADDRX = &H2E “WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDRX) “RESET TRIGGER I
IX2X = &H1
CALL WRCMD(IX2%) “RESET OPERATION FOR SUBSYSTEM
1010 IADDRX = &HA "WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDRX) “OPERATION REGISTER
IX2% = &H1000
CALL WRCMD(IX2X) “SETS UP FOR RT OPERATION
IX2% = &HFFFF
CALL RDCMD(IX2X) “READS THE OPERATION REGISTER
CALL DECWD(IX2%, WD%()) “DISPLAYS THE CONTENTS OF REG.

“VERIFY THE STATUS OF CT2600
LOCATE 6, 2: PRINT ““OPERA WORD =>'f; IX2%
LOCATE 6, 40: INPUT ““STOPPED HIT <CR> TO CONTINUE'', X$

1030 IADDRX = &HA “WRITES THE ADDRESS FOR THE
CALL WRADDR(IADDRX) “OPERATION REGISTER
IX2% = &HO
CALL WRCMD(IX2%) “SETS UP FOR NOT BUSY RT OPERATION
IX2% = &HFFFF
CALL RDCMD(IX2%) “READS THE OPERATION REGISTER

Listing 2: Remote Terminal Mode Program
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1100

1120

1150

CALL DECWD(IX2X, WDX())

“DISPLAYS THE CONTENTS OF REG.
“VERIFY THE STATUS OF CT2600

LOCATE 6, 2: PRINT "““OPERA WORD =>''; IX2%
LOCATE 6, 40: INPUT ““STOPPED HIT <CR> TO CONTINUE'', X$

REM * INITIALIZATION FOR RT MODE COMPLETE -

REM
K=1

IX2X = 0

FOR 4 = 1 TO 2000
CALL RDSTAT(IX2X)

IX3X = IX2X AND 1

IF INKEY$ = *°Q'* THEN
BEEP
sTOP

END IF

IF IX3X = 1 THEN
GOT0 1150
ELSE GOTO 1120
END IF
NEXT
GOTO 1100

IADDR% = &H38
CALL WRADDR(IADDR¥)

CALL RDCMD(IX2X)

ZXCHDY = IX2%

CALL DECWD(IX2X, WD%())
LOCATE 6, 2

PRINT “‘RCVD CMD WORD **

ZXWDSX = IX2% AND &H1F
LOCATE 10, 40
PRINT ““# WORDS =>'!; ZXWDSX

ZXSUBX = IX2X AND &H3EO

ZXSUBX = (ZXSUBX / 32)

LOCATE 9, 40

PRINT " “SUBADDRESS =>'', ZXSUB%;

IADDRX = ZXSUBX * 32

CALL WRADDR(TADDR¥)

X% = 0

CALL RDDATACIX2%)

LOCATE 7, 40

PRINT ““DATA #1 =>'; IX2%
GOT0 1100

sToP

“NO ADDRESS NEEDED

“ADDRESS FOR COMMAND REGISTER

“READ COMMAND REGISTER
“STORE COMMAND WORD

“DECODE WORD COUNT
“PRINT WORD COUNT

“DECODE SUBADDRESS

“PRINT THE SUBADDRESS LOCATION

“ADDRESS FOR RECEIVE BLOCK RAM
“AT SUBADDRESS 1

"LOOP BACK AND SCAN AGAIN

Listing 2: Remote Terminal Mode Program (continued)

7-19



7-20



GEC PLESSEY

[SEMICONDUCTORS |

ADVANCE DATA

DS3081-1.3 October 1991

CT2605

MIL-STD-1553 TO MIL-STD-1773 TRANSPARENT GATEWAY BOARD

FEATURES
MIL-STD-1553 to 1773 Interface

Bidirectional Converter

Transparent Gateway

Minimal signal delay through converter
Compatible with 1553A and B

Uses SMA fibre optic Connectors for easy
serviceability

1 Mb/s Through Put Rate Standard

B Ruggedised version available, please consult
Customer Services

GENERAL DESCRIPTION

The CT2605 is a board level product that will transmit
and receive MIL-STD-1553 electrical signals and convert
them to 1773 compatible fibre optic signals. It is designed
to introduce minimal delay in the retransmission of signals
and, unlike other bus extenders which use additional start
and stop bits for the fibre optic signal, can be used singularly
to provide a gateway or in pairs to extend a 1553 stub
hundreds of feet. The fibre optic driver and receiver operate
at a 835nm wavelength typically and use 100/140um fibre
with SMA type connectors. The board is 5 x 6 inches and
has four mounting holes so that the user can put it into the
desired enclosure. Connection points are provided on the
board for the power requirements of 12V and +5V DC.

FIBER OPTIC
TRANSMITTER |—

v

MIL-STD-1553

TRANSCEIVER

CUSTOM
LOGIC

CT1750

CT3231M

FIBER OPTIC
RECEIVER

CT1764

Figure 1: Functional Diagram - CT2605
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APPLICATIONS EXAMPLES

AVIONICS TESTING

On aircraft production lines, the technician is often
faced with having to position his MIL-STD-1553 Data Bus
Tester a great distance from the aircraft, where reflections
on his cables can cast uncertainty over his test results.
Inserting the CT2605 can extend a stub length hundreds of
feet, allowing the test equipment to be placed at a remote
location if desired.

ELECTRICAL CHARACTERISTICS

ENGINEERING FACILITIES

In many cases during the developmental phase of a
program, one MIL-STD-1553 Data Bus is being shared by
people on different floors or in labs that are far apart. Here
are two potential problems that can be avoided by using
the CT2605:

1) TEMPEST - government contractors are forced to pay
strict attention to security leaks. All fiber optic cabling
systems are immune to such leaks.

2) The physical limit of the MIL-STD-1553 Data Bus when
shielded twisted pair cable is used. In this case the
CT2605 can extend the length of the data bus hundred of
feet, allowing it to be extended vertically or horizontally
within a building.

For further information concerning individual
components consult CT3231M, CT1750 & CT1764 Data
Sheets.

7-22

POWER SUPPLY CURRENT (MAX) FIBRE OPTICS
CONDITIONS +5V +12V | —12Vv PARAMETER MIN MAX UNIT
STANDBY 200mA | 50mA | 85mA Peak Output Signal 200 - uw
@25% DUTY CYCLE Optical Input Power 1 150 uw
Transceiver Receiving
Fiber Optic Transmitting | 215mA | 50mA | 85mA
Transceiver Transmitting,
Fiber Optic Receiving 200mA | 75mA | 120mA
PROPAGATIONAL DELAYS (TYP)
Electrical Transceiver Receiving To
Fiber Optic Output (t1) 250nS
Fiber Optic Input to Electrical
Transceiver Output (t) 500nS
Total Delay Using Two Boards
To Convert Electrical To Fiber and
Back to Electrical MIL-STD-1553 Signal 750nS




CT2605

WIRE
INPUT

FIBER
OUTPUT

FIBER
INPUT

WIRE
OUTPUT

-

SYNC BIT

SYNC BIT

—» }H—t,

|

]

Figure 2: Timing Diagram - CT2605
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Figure 3: Mechanical Outline Drawing - CT2605
(Militarized versions available, please consult Customer Setrvices.)
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CT1698

MIL-STD-1397 TYPE E 10MHZ LOW LEVEL SERIAL INTERFACE

FEATURES

Optional transformer isolation
Internally set threshold

Matched to 50 ohm system impedance power on and
off

Operates with +5 volt supplies

Power management

External output level adjustment

Accepts synchronous input data

Unique Manchester decoder requires no clock
Generates one clock per received bit

May be used for serial decoding of indefinite word
lengths

Interfaces directly to the CT2500 protocol device
Other Wire and Fiber Optic types available

GENERAL DESCRIPTION

The CT1698 is a single hybrid micro-circuit which
incorporates a serial encoder, transceiver, and Manchester
decoder in one package. The encoder accepts serial NRZ
data in conjunction with two synchronous clocks.

The CT1698 receiver section accepts bipolar
Manchester encoded signals and passes level detected
signals to the serial decoder.

The CT1698 has a power management function and a
variable drive level option. The transmitter standby mode
is available to reduce the overall power consumption of the
CT1698. The variable drive level output is externally
programmable for testing purposes.

GPS (Farmingdale) is a MIL-STD-1772 Certified
Manufacturer.

DRIVE 1
SERIAL NRZ
DATA — XFMR SEC/DATA INPUT
10 MHz ) XFMR SEC
SHIFT CLK
20 MHz
GATED CLK ™} ] P’g:‘;‘:‘y
+5v OuTPUT
SERIAL
ENVELOPE | MANCHESTER
ENCODER
— PRIMARY
MASTER __§ DATA
RESET ] OUTPUT
ENCODER ” PR
ENABLE XFMR SEC
POWER I
MANAGEMENT XFMR SECIDATA
POWER
MANAGEMENT
‘DRIVE 2
DECODED DATA
ENVELOPE
MANCHESTER
DECODER DATA Rx STROBE
AND RECONSTRUCTION
CLOCK REGENERATION
cLoCKg ——

DECODED DATAR

Figure 1: CT1698 Block Diagram
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TRANSMISSION

The CT1698 accepts synchronous NRZ Data in
conjunction with two clocks signals. The NRZ data stream
is then converted to Manchester code which is transformer
coupled to a 50 ohm Tri-axial cable for transmission up to
1000 ft. The synchronous transfer of data allows the
separation of the CT1698 from the parallel to serial data
buffer circuitry.

The transmitter may be placed into standby condition.
This reduces power consumption by approximately 600mW.
Power management is made available via two standard
TTL input pins. The Receiver is always active and is not
affected by the power management circuitry.

The drive level of the transmitter may be changed by
adding external resistors to the drive pins. These pins
allow the designer to externally program the transmitter
output level from 0.7 to 2.8 Volts peak to peak.

The transceiver is matched for 50 ohm operation over
a wide band of frequencies. This condition is maintained
with power on and off.

ENCODING TIMING/TRANSMITTER SPECIFICATIONS

RECEPTION

The CT1698 receiver section accepts a bipolar signal
which is level detected and passed to the serial decoder.
The decoder section reconstructs the data and strips the
clock from the serial stream. An NRZ decoded data stream
is then produced synchronously with a recovered clock.
The receiver is designed to meet the MIL-STD-1397 Type
E requirements.

ELECTRICAL REQUIREMENTS

The specification detailed herein encompasses a hybrid
Transceiver/Encoder-Decoder designed to meet the
requirements of the MIL-STD-1397 Type E. The transceiver
is transformer coupled to the specified triaxial cable.

See Figure 1 for Block Diagram. Inputs and Outputs
are all Synchronous NRZ DATA STREAMS. The transformer
is internal to the package with its use being optional.

SYMBOL PARAMETER/CONDITION MIN TYP MAX UNIT

Encode timing
t4 Input data set-up time 10 40 ns
to Encode clock set-up time 10 40 ns
i3 Encode envelope set-up time 10 40 ns
14 Encode envelope turn-off time 10 35 ns
ts Transmitter activation set-up time 100 ns
te Transmitter deactivation hold-time 50 ns
twi 20 MHz gated ck pulse width high 20 30 ns
tw2 Encoder shift ck pulse width high 45 55 ns

Output signals
Va Output amplitude (see figure 2) 0.45 0.7 0.8 v
T Pulse period 97 100 103 ns
Ts Width of 1st positive half bit 45 65 ns
Te Width of last half bit 47 65 ns
T2 Half pulse period 47 50 53 ns
Tr Pulse rise time 0.05 0.3 Vins
Tf Pulse fall time 0.05 0.3 V/ns
Vs Voltage overshoot 100 mV
Tos Offset Voltage 2T after last zero crossing 30 mV
Tdtx Delay from 20 MHz clock input to data output 20 55 ns

on TXFMR. Secondary

Zo Output impedance 45 50 55 ohms
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Figure 2: Encoder - Transmitter Timing
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1st DATA 2nd DATA 3rd DATA 4th DATA 5th DATA
BIT BIT BIT BIT BIT
| | | |
MANCHESTER I
RECEIVER DATA 1
I I
| P =<——- te —.I
DECODED | :
DATA l 1
ENVELOPE — j+=t5—>1 I.__
Ry STROBE = Te——ot, | F—
— L l 12
DATAR | ] I |
——f————
CKg — l l -«—t3 —>| |<._. ta
] I L1 L]
— «—t5
Figure 3: CT1698 Receive/Decode Timing
SYMBOL PARAMETER/CONDITION MIN NOM MAX UNITS
t4 Envelope delay time - - 100 nsec
t2 Data decode delay - 115 125 nsec
ta Clock low transition delay - 130 - nsec
ta Clock g high time 35 50 65 nsec
ts Clock g low time 35 50 65 nsec
te Envelope off delay 120 - 270 nsec
t; Receiver strobe enable to input data set-up time 5 nsec
tg Receiver strobe disable to input data hold-time 20
POWER MANAGEMENT FUNCTIONAL TABLE
ENCODER POWER MANAGEMENT RECEIVER TRANSMITTER
ENABLE INPUT STATUS STATUS
(PIN 10) (PIN 9)
0 0 active standby
X 1 active active
1 X active active

Power management timing see Figure 2.




DRIVE LEVEL CONTROL PINS

CT1698

External Resistors may be connected from pins 5 and 6 to Vg or GND to change the Transmitter Output Level. If pins
5 and 6 are left open the CT1698 operates within the MIL-STD-1397 Type E specification. Resistors connected from pins
5 and 6 to Ve or Ground must be equal. Unequal resistors will result in a transmitter output offset level.

The formula for peak to peak transmitter output swing with resistors connected between 5 and 6 to Vgg is:

Vour

=1.39 + 125 + 15% VOLTS
pk-pk Rexr

Rext 290 ohms

The formula for peak to peak transmitter output swing with resistors connected between pins 5 and 6 to ground is:

Vour
pk-pk Rexr

= 1.39 - 50 (Vg - 2.5) + 15% VOLTS  Rgxy > 180 ohms

FUNCTIONAL DESCRIPTION AND PINOUTS

PIN # PIN NAME FUNCTION LOAD OR
DRIVE
1 XFMR primary/TX Transformer lead for connection to center conductor of
data output tri-axial cable
2 XFMR secondary Secondary isolated winding, same phase as center
conductor
3 XFMR secondary/ Transmitter-receiver 1/0 pin
RX data input
No connection
Drive 2 Output level adjustment selected by resistor to
GND or VEE
6 Drive 1 Output level ajustment selected by resistor to
GND or Vgg
7 -5 Volts
8 Ry strobe Low level disables receiver 3 S loads
9 Power management Controls transmitter power consumption in 1 S load
input conjunction with pin 10
10 Encoder enable Controls transmitter power consumption in 1 S load
conjunction with pin 9
11 Case/signal GND
12 Case/signal GND
13 Decoded data High after reception of first half bit; goes low after 4 S drive
envelope reception of last half bit (normally low in inactive state).
14 TP3 test point Alignment point: no electrical connection permitted
15 TP1 test point Alignment point: no electrical connection permitted
16 TP2 test point Alignment point: no electrical connection permitted
17 -5 Volts
18 TP4 Test point Alignment point: no electrical connection permitted
19 Clockg Reconstructed clock; one clock pulse per input 3 S drive
bit received
20 no connection
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PIN # PIN NAME FUNCTION LOAD OR
DRIVE
21 decoded datag NRZ reconstructed data. Sampled on clockg 3 S drive
rising edge
22 no connection
23 +5 volts
24 +5 volts
25 10 MHz encoder One cycle required per data bit. Must be high in 1S load
shift clock first half of bit cell.
26 NRZ serial input Serial input to be Manchester encoded with the 1S load
data 20 MHz gated CK.
27 Encode Must be high to enable transmission; must go low 1 S load
envelope before reception of last 20 MHz positive edge to
complete transmission
28 20 MHz Gated clock Each bit to be encoded requires two positive edges of 1S load
(encoder) the 20 MHz CK. These edges must occur at 25 ns and
75 ns into the bit cell. The end of transmission requires
an additional edge in conjunction with a logic low on the
encode envelope. tg, tg <5 nsec.
29 master reset Logic low resets encoder 2 S load
reset pulse <15 nsec
30 no connection
31 no connection
32 XFMR secondary/RX Transmitter-receiver 1/O pin
DATA input
33 XFMR secondary Secondary isolated winding,
same phase as outer conducter
34 XFMR primary/TX Transformer lead for connection
DATA output to outer conductor of tri-axial

LOAD AND DRIVE DEFINITIONS

1 S load: requires

liL = —2mA max., V) = 0.8V max

VCC (Pins 23, 24)
VEE (Pins 7, 17)

liy = 50uA max., Vi = 2.5V min Cy < 15 pf
1 S drive:

low = 50uA min., Voy = 2.5V min
|o|_ = -2 mA min., VOL = 0.5V max

CT1698 POWER CONSUMPTION

Logic Input Voltage Applied:
-1.2V @ 10mA Max
+5.5 Volts

Logic Low
Logic High

lcc standby mode

ABSOLUTE MAXIMUM RATINGS

+7 Volts Max
-7 Volts Max

When used with the internal transformer, the CT1698
will not be damaged by cable open circuits or by short

Ieg standby mode

lcc 100% transmission

leg 100% transmission

Current (mA) circuits of the following types:
Typ Max H Line-to-line
325 450 B Line-to-ground
85 105 B To voltage sources of 0to 115 volts alternating
current, 60 hertz, line-to-ground
380 510
125 160 ENVIRONMENTAL PARAMETERS

Operating temperature —-55°C to +100°C Case
Storage temperature —-65°C to +150°C



CT1698

PART NO.
AN
4 \ \
T a6 1.410
@ xxxx USA. MAX
A
PN | @ / J .
DATE CODE
le——— 1.818 )]
MAX
l .2e0
.270 +.210 l
| J L le—. 120 +.818
. 108 +.085 —»ie—.018 +.0082 BOTH SIDES
TYP DIA
(17 PINS/SIDE)
PLUG-IN
.e15 z.aaa——r— -—l 'c—.laa +.005 >
.428 MIN
PART NO. A
Th— DATE CODE
cr
326 1.412 MAX
[T xxxx usa.

a

PIN#H \ ®

1.200 +.885

je——— 1.810 ———J

MAX

PACKAGE OUTLINES

*Lower Packages Available, Please Contact Factory.

L. 188 TYP

BOTH SIDES

le— . 180 MAX

.010 t.082

Figure 4: CT1698 Package Outline
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CT1750

FIBRE OPTIC TRANSMITTER FOR MIL-STD-1773 & MIL-STD-1397 TYPE J

FEATURES
B Operates from DC-10MHz

H Compatible with Manchester encoded protocols such
as MIL-STD-1553 and MIL-STD-1397

No preamble needed for biasing

Small size, hermetically sealed metal package
820nm wavelength

SMA connectors for easy serviceability
Compatible with CT1760 and CT1763 Receivers

Compatible with all GPS MIL-STD-1553 and MIL-
STD-1397 protocol units

GENERAL DESCRIPTION

The CT1750 Transmitter is designed to convert a serial
TTL datastream to optical pulses. This unit couples 200pW
of optical energy into a 100/140um fiber with 0.3 N.A. The
optical energy is generated by an LED source which is
output stabilized over the temperature range of -55°C to
+85°C. The transmitter contains a power management
function which typically reduces consumption by 1 watt.

GPS (Farmingdale) is a MIL-STD-1772 Certified
manufacturer.

APPLICATIONS INFORMATION

The CT1750 Transmitter is ideally suited to applications
requiring the use of Manchester encoded waveforms, such
as the MIL-STD-1553 and MIL-STD-1397 protocols.
Standard unipolar TTL data signals are directly accepted
by the CT1750 with no modification for transmission.
Consequently, it is not necessary to alter the data with the
addition of preamble bits. When light data is received and
reconstructed during operation, the signal becomes
compatible with virtually all available protocol chips — a
feature that makes the CT1750 an ideal choice for
implementing MIL-STD-1773 and MIL-STD-1397 Type J
communication links.

A complete dual-redundant 1773 Bus Controller/Remote
Terminal would consist of two CT1750 Transmitters, two
CT1763 Receivers, and one CT2529 Protocol/Interface
hybrid. See Figure 4.

ENCODER
ENABLE

Figure 1: Functional Diagram - CT1750



CT1750

ELECTRICAL CHARACTERISTICS

POWER REQUIREMENTS

POWER MANAGEMENT

Current (mA)

Current (mA)

DC Voltage | Tolerance Nominal Max Power Nominal Max
+5V +10% 250 290 +5V Standby 60 80
+5V 100% Transmission 250 290

TRANSMITTER SPECIFICATIONS (SEE FIGURE 2)

Symbol | Parameter/Condition Min Type Max Unit

Output Signals

TP, Peak Output Signal 100 300 uw

TP, Peak Residual Power 0.5 uw

T, Pulse Rise Time 12 ns

Ts Pulse Fall Time 12 ns

Ap Peak Wavelength of Emission 820 nM

AX Spectral Width (50% Points) 40 nM

ATP, Peak Power Output Change -55 to +85°C 2.5dB

Vs Combined Optical Overshoot and Undershoot 15 %
OUTPUT/POWER MANAGEMENT FUNCTION TABLE LOAD LIMITS

Data | TXINH ENC ENA Output | Power State Voltage Current

X 0 0 oft Standy Data, Enc. Vip=2.4V lih=40pA

1 1 1 On Active Enable V;=0.4V lj=—2mA

0 1 1 Off Active Cin=7pF

X 0 1 Off Active TXINHIBIT | Vip=2.4V Oin=80pA

Vji=0.4V lj=—4mA
TX DATA
INPUT l
oS
TX DATA e
INPUT 77

TXINHIBIT s

TX OUTPUT
(OPTICAL)

Figure 2: CT1750 Transmitter Waveforms




CT1750

g (e [ SXOm

iber Optic |

Transmitter TXINHIB A
7

Tx inh

6
ENGEN — ENCODER ENABLE

I

=

Figure 3: CT1750 Typical Transmitter Configuration

: E E CT1750

_ CT1763

OPTICAL CT2529
T-CONNECTOR
~

CT1750
CT1763

Figure 4: A 1773 Terminal Configuration

PIN ASSIGNMENTS

1 - VOLTAGE REFERENCE 5—-+5V

2 - VOLTAGE DRIVE 6 — ENC ENABLE
3 -~ CURRENT RETURN POINT 7-TXINH
4-GND 8 - DATA
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NO. 2-56 UNC-2A

0.450
{11.43} 3 PLACES
0.015 0.225(5.718} i 0.050(1.27)
(0.381) 0.062(1.321}
I a8 VT
|| cocemm—— \ —
o'aﬁff % } GQD% } } 0.280(7.112)
0.595 fg‘ggi DIA 0.76 :’7-36‘;", ‘T
) {19,05) -0 :
5.113 10951 TYP
<Y L0102
led— 0,210 + 0.003 DIA
(5.334 + 0.076
003 OPTICAL CONNECTOR ADAPTER
0.200 (0.762) 0.250 UNS-2A THD.
* {5.08) ¥ PAN HEAD PHILLIPS SCREW
(2) REQ'D CTI NO. 16-1043-7

1

0600{15.24)

{ 0.015 + 0.003

(0.381 £ 0,076)

NATE CODE
PIN 1 IDENTIFICATION POT

0.200 033 ’_ & .
{5.08} (9.931) ! E .20(5.08)
} - E:{-———‘T
T i '+\ f+,\
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1010 ’ t .§ ‘
{25.654) ° ===
R iR =
- {2.541 e 5
TYP TvP LIRS
LOGO
0.375
— la—
AND {9.525)
PART NO.
0.760 [
(19.304)
MAX
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Figure 5: Package Outline - CT1750
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10MHZ FIBRE OPTIC

FEATURES

Tuned for 10MHz operation

Compatible with existing MIL-STD-1397 protocols

Small size, hermetically sealed metal package

820nm wavelength
SMA connectors for easy serviceability

Compatible with CT1750 optical outputs

3083-1.2 September 1991

GENERAL DESCRIPTION

The CT1760 Receiver is designed to convert an optical
input stream to TTL digital data and operates with data
rates of up to 10Mb/sec Manchester. Differential and
adaptive circuits are utilized for gain control under burst
type transmissions which are common to multi-terminal
bus configurations. The Receiver automatically
synchronizes to the first data bit and does not require
preamble bits to bias the unit. This feature allows the user
to implement a MIL-STD-1397 Type J fiber optic channel
with mo modifications to the existing protocol circuitry.

GPS (Farmingdale) is a MIL-STD-1772 Certified
manufacturer.

APPLICATIONS INFORMATION

The CT1760 is ideally suited to implement a MIL-STD-
1397 Type J channel. It is tuned specifically for 10MHz
operation. Its TTL outputs can be readily reconstructed to
the Manchester waveform requirement for all existing
protocol chips, thus allowing for convenient compatibility
with Type E and Type J applications. See Figure 3.

ax
DATA

POST

AMP
AX
BATA

Figure 1: Functional Diagram - CT1760
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CT1760
ELECTRICAL CHARACTERISTICS

POWER REQUIREMENTS

Power (mA)
DC Voltage |Tolerance Typical | Max @ 100%
+5V +10% 70 96
-5V +10% 50 64
+12v +10% 25 33
DRIVE LIMITS
Voltage Current
Data and Data Vou=2.4V | loy>-80 pA | C =15pF

VOL=0'4V |0L>4mA C|_=15pF

TRANSMITTER SPECIFICATIONS (SEE FIGURE 2)

Symbol | Parameter/Condition Min Max Unit
Input

Signals

RPq Peak Optical Input Power (See Note) 1 150 uw
T Input Pulse Period 93 107 ns

T2 Half Pulse Period 43 57 ns

T, Input Optical Rise Time 20 ns

T¢ Input Optical Fall Time 20 ns

Output

Signals

To DATA or DATA Pulse Width Output 10 ns

Note: Exit power from a 100/140um fiber with cladding modes stripped. Sensitivity is benchmarked for unipolar
10Mb/sec Manchester code.
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Figure 3: CT1760 Manchester Waveform Recovery

PIN ASSIGNMENTS

1 - DATA 5--5V 9-GND
2--5V 6--5V 10 — +5V
3-45V 7 -GND 11 — DATA
4- 412V 8 — LEVEL OUTPUT 12 - GND
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FEATURES

Internally set threshold

Matched to 75 ohm system impedance power on and

off

DS3085-1.3 October 1991

CT1815

Operates with +5 volt supplies

Power management

Accepts synchronous input data

Unique Manchester decoder requires no clock

Generates one clock per recieved bit

May be used for serial decoding of indefinite word

lengths

Other Wire and Fiber Optice types available

10MHz LOW LEVEL SERIAL INTERFACE FOR MIL-STD-1397 TYPE D

GENERAL DESCRIPTION

The CT1815 is a single hybrid micro-circuit which
incorporates a serial encoder, transceiver, and Manchester
decoder in one package. The encoder accepts serial NRZ
data in conjunction with two synchronous clocks. This data
streamis then Manchester encoded and transformer coupled
to a 75 ohm tri-axial cable for transmission through up to
1000 feet of cable.

The CT1815 receiver section accepts bipolar
Manchester encoded signals and passes level detected
signals tothe serial decoder. The serial decoder reconstructs
an NRZ data stream with derived clock. This allows the
data to be processed by our CT2500 monolithic protocol
chip for MIL-STD-1397 serial interfaces. All the input and
output signals of the CT1815 are completely compatible
with the CT2500.

The CT1815 has a power management function. A
transmitter standby mode is available to reduce the overall
power consumption of the CT1815.

GPS (Farmingdale) is a MIL-STD-1772 Certified
manufacturer.

SERIAL NAZ
DATA XFMR SEC/DATA INPUT
10 MHz [T_ — XFMR SEC —I'
SHIFT CLK
20 MHz
GATED CLK ™} 1 I o P‘grﬂ” I
; OUTPUT
SERIAL I
ENVELOPE M%Ngggirnen
N
= I PRIMARY l
MASTER = DATA
o | ] ouTRUT I
ENCODER —_
¥ FMR S|
ENABLE | XFMA SEC oris-1001
MA:AO(!VEE:ENT XFMR' ::S{'DATA x:;zal to
POWER
MANAGEMENT
DECODED DATA
ENVELOPE ]
MANCHESTER
CODER DATA Rx STROBE
AND | <] RECONSTRUCTION
CLOCK REGENERATION

CLOCKR smsed

DECODED DATAR emeememeene

Figure 1: CT1815 Block Diagram



CT1815

TRANSMISSION

The CT1815 accepts synchronous NRZ Data in
conjunction with two clocks signals. The NRZ data stream
is then converted to Manchester code which is transformer
coupled to a 75 ohm Tri-axial cable for transmission up to
1000 ft. The synchronous transfer of data allows the
separation of the CT1815 from the parallel to serial data
buffer circuitry.

The transmitter may be placed into a standy condition.
This reduces consumption by approximately 600mW. Power
managment is made available via two standard TTL input
pins. The Receiver is always active and is not affected by
the power management circuitry.

The transceiver is matched for 75 ohm operation over
a wide band of frequencies. This condition is maintained
with power on and off.

RECEPTION

The CT1815 receiver section accepts a bipolar signal
which is level detected and passed to the serial decoder.
The decoder section reconstructs the data and strips the
clock from the serial stream. An NRZ decoded data stream
is then produced synchronously with a recovered clock.
The receiver is designed to meet the MIL-STD-1397 Type
D requirements.

ENCODER TIMING/TRANSMITTER SPECIFICATIONS

ELECTRICAL REQUIREMENTS

The specification detailed herein encompasses a hybrid
Transceiver/Encoder-Decoder designed to meet the
requirements of the MIL-STD-1397 Type D. The transceiver
is transformer coupled to the specified triaxial cable and is
screened to MIL-STD-883 Method 5008.1

See Figure 1 for Block Diagram. Inputs and Outputs
are all Synchronous NRZ DATA STREAMS.

TRANSFORMER ISOLATION

The CT1815 is connected with pin 3 and pin 32 to the
CT 15-1031 transformer secondary winding. The center
tap of the secondary winding is connected to +5 Volts.
For matching 75Q load operation, a 78Q resistor must be
placed across the primary winding of the transformer.

SYMBOL | PARAMETER/CONDITION MIN TYPE MAX UNIT

Encode Timing
t4 Input Data Set-up Time 10 40 ns
to Encode Clock Set-up Time 10 40 ns
t3 Encode Envelope Set-up Time 10 40 ns
ts Encode Envelope Turn-off Time 10 35 ns
t5 Transmitter Activation Set-up Time 150 ns
te Transmitter Deactivation Hold-time 50 ns
twi 20MHz Gated CK Pulse Width High 20 30 ns
twe Encoder Shift CK Pulse Width High 45 55 ns

Output Signals
Va Output Amplitude (See Figure 2) 2.75 3.25 3.76 Volts
T Pulse Period 97 100 103 ns
Ts Width of 1st Positive Half Bit 45 65 ns
Te Width of Last Half Bit 47 65 ns
T/2 Half Pulse Period 47 50 53 ns
Tr Pulse Rise Time 2.0 V/ns
Tt Pulse Fall Time 2.0 V/ns
Vs Voltage Overshoot 350 mV
Tos Offset Voltage 2T After Last Zero Crossing 150 mV
Tdtx Delay From 20 MHz Clock Input to

Data Output on Transformer Secondary 20 55 ns
Zo Output Impedance 70 75 80 ohms
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Figure 3: CT1815 Receive/Decode Timing

Symbol | Parameter/Condition Min Nom Max Units
t1 Envelope Delay Time 45 100 ns
t2 Data Decode Delay 115 125 ns
3 Clock Low Transition Delay 130 ns
t4 Clockg High Time 35 50 65 ns
t5 Clockp Low Time 35 50 65 ns
6 Envelope Off Delay 120 270 ns
t7 Receiver Strobe Enable to Input Data Set-Up Time 5 ns
t8 Receiver Strobe Disable to Input Data Hold-Time 20

POWER MANAGEMENT FUNCTIONAL TABLE
Encoder Power Management
Enable Input Receiver Transmitter
(PIN 10) (PIN 9) Status Status
0 0 Active Standby
X 1 Active Active
1 X Active Active

Power Management Timing See Figure 2.
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FUNCTIONAL DESCRIPTION AND PINOUTS

CT1815

Pin #-| Pin Name Function Load or Drive
1 No Connection
2 No Connection
3 XFMR Secondary/ | Transmitter-Receiver I/O Pin
RX Data Input
4 No Connection
5 No Connection
6 No Connection
7 -5 Volts
8 Ryx Strobe Low Level Disables Receiver 3 S Loads
9 Power Controls Transmitter Power Consumption 1 S Load
Management Input | in Conjunction With Pin 10
10 Encoder Enable Controls Transmitter Power Consumption In 1S Load
Conjunction With Pin 9
11 Case/Signal GND
12 Case/Signal GND
13 Decoded Data High After Reception of First Half Bit; 4 S Drive
Envelope Goes Low After Reception of Last Half Bit
(Normally Low in Inactive State)
14 TP3 Test Point Alignment Point: No Electrical Connection Permitted
15 TP1 Test Point Alignment Point: No Electrical Connection Permitted
16 TP2 Test Point Alignment Point: No Electrical Connection Permitted
17 -5 Volts
18 TP4 Test Point Alignment Point: No Electrical Connection Permitted
19 Clockgp Reconstructed Clock; One Clock Pulse Per Input Bit Received 3 S Drive
20 No Connection
21 Decoded Datag NRZ Reconstructed Data. Sampled on Clockg Rising Edge. 3 S Drive
22 No Connection
23 +5 Volts
24 +5 Volts
25 10 MHz Encoder On Cycle Required Per Data Bit. 1S Load
Shift Clock Must Be High in First Half Of Bit Cell
26 NRZ Serial Serial Input To Be Manchester Encoded With 1 S Load
Input Data The 20 MHz Gated Ck.
27 Encode Envelope Must be High to Enable Transmission. Must Go Low 1 S Load
Before Reception Of Last 20 MHz Positive Edge
To Complete Transmission
28 20 MHz Gated Each Bit To Be Encoded Requires Two Positive Edges 1S Load
Clock (Encoder) Of The 20 MHz Ck. These Edges Must Occur At 25 ns
And 75 ns Into The Bit Cell. The End of Transmission
Requires An Additional Edge In Conjunction With A Logic
Low On The Encode Envelope. tg, tF <5 ns.
29 Master Reset Logic Low Resets Encoder Reset Pulse > 15 ns. 2 S Load
30 No Connection
31 No Connection
32 XFMR Secondary/ | Transmitter-Receiver 1/O Pin
RX Data Input
33 No Connection
34 No Connection
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LOAD AND DRIVE DEFINITIONS

1 S Load: Requires Iy = -2 mA Max., V)_= 0.8V Max
iy =50 uA Max., Viy = 2.5V Min C|N<15Pf
1 S Drive: lon = 50 uA Min., Vou = 2.5V Min

loL = =2 mA Min., Vg = 0.5V Max

CT1815 POWER CONSUMPTION

Current (mA)

Typ | Max
lcc Standby Mode 235 | 305
lge Standby Mode 75 100
lcc 100% Transmission 447 | 585
leg 100% Transmission 242 | 315

ABSOLUTE MAXIMUM RATINGS

VCC (Pins 23, 24) +7 Volts Max
VEE (Pins 7,17) -7 Volts Max

Logic Input Voltage Applied:
Logic Low —1.2V @ 10mA Max
Logic High +5.5 Volts

Damage will not result from cable open circuits or short circuits (on the transformer primary) of the following types:
B Line-to-line

B Line-to-ground

H 120V AC 60Hz common mode signal

ENVIRONMENTAL PARAMETERS

Operating Temperature —55°C to +100°C Case
Storage Temperature —65°C to +150°C
Screened per MIL-STD-883B Method 5008 except as outlined here.

Burn-in: 168 hours at +100°C case temperature.
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3084-1.3 October 1991

CT2500

MIL-STD-1397 TYPE D & E LOW LEVEL SERIAL
INTERFACE PROTOCOL CHIP

FEATURES GENERAL DESCRIPTION
W Performs Source and Sink functions The CT2500 provides a complete interface between
B Implements Type D&E protocols the MIL-STD-1397 transceiver chip set (CT1698) and most
P P P microprocessor based systems. The unit is monolithic and
M Burst Mode Capability fabricated in CMOS technology, thereby having very low
- . power requirements. The unit handles all protocols of
W Build in System Integrity Features Type D&E interfaces including Burst Mode Data and forced
B Double Buffered Communications EF functions. This unit is available screened to the individual
test methods of MIL-STD-883C Method 5004.
W Low power CMOS
B Available in PGA or JEDEC type C LCC Package
(CT2500-1)

Operates over full Military temperature
range —-55°C to +125°C

BIT4IN CMDIN DTAIN CFRMSYNC
a8 6 a RSTERR-
RECEIVED T
SOS/SIS
—1{ RCYDTA-
RXDATA D— SERIAL —{> RCVCNTRL~
RXCLOCK INPUT RECEIVED DATA S| DE ERRL
D— HIFT REGISTER CHECK ERR3
; LOGIC —{> OYRFLOW
—D SYNCIN
32 BIT BIDIRECTIONAL D WIIN
P L DATA BUS RECEIVED DATA LATCH PRTYIN
= (R —— e
I[/0 —<sTra-

K D———— XMIT DATA LATCH CONTRL |y Frroro-

$0/81- D— I N
RDYFORDTA
PAREN D—

POE D— MODE XMIT DATA SHIFT REGISTER Q20MHZ
BURST o] SERIAL |—D TxDMxD
mroenp— CONTROL OUTPUT [ xcmxD-

DIE- LOGIC SOS/SIS

N FOR XMIT D ENV

- I L X \

TEST- WIOUT LDCNTRL-  BIT4OUT CMDOUT DTAOUT TXSELECT .

Figure 1: Functional Block Diagram - CT2500

8-27



CT2500

1/0 CONTROL

The CT2500 is very flexible in it’s I/O architecture. The
unit can handle 16 bit and 32 bit data and command word
loading. In addition, data words can be preloaded into a
FIFO and the unit will load data words from the FIFO
directly without subsystem intervention. Similarly, data
can be received and automatically loaded into a FIFO.
This frees up the subsystem until the data transfer is
complete. These options are desirable especially when
operatlng under burst mode transmissions. Control frames

are sent by strobing LDCNTRL and data is sent by strobing

STR2.

DATA TRANSFERS

The CT2500 is built to send and receive Type D and E
Control frames. It can transmit and receive 32-bitcommand
and data word. All 32-bit communications are double
buffered for maximum flexibility. This allows the subsystem
to respond with less critical timing constraints. Burst mode
data transmission can be initiated by setting the “Burst
Mode” pin high. Automatic FIFO operation is enabled by
setting “FIFOEN” pin high. The serial data out is
automatically formatted for the CT1698 to send out along
the cable.

CT2500 DEVICE SPECIFICATION

SOURCE AND SINK MODES

Both Source and Sink Mode operations are available in
the CT2500. Selection of modes is accomplished through
the Source/Sink pin. In the Source Mode, the unit will
transmit control frames, 32 bit command and data words
including burst mode data. It will receive control frames
only. In Sink Mode, the unit will transmit control frames
only and receive control frames, 32 bit command and data
words, and burst mode data.

SYSTEM INTEGRITY FEATURES

The CT2500 has built in system integrity features. The
unit can generate and send parity with all 32 bit
transmissions. For reception of 32 bit words, the unit can
check for parity, frame, overrun sync, and bit errors.

D.C. ELECTRICAL CHARACTERISTICS (-55 DEG. C TO +125 DEG. C)

SYMBOL | PARAMETER LIMIT (VDD = 5V +10%)
Idd Quiescent current 100uA max

Pds Power Dissipation 200mW max

lin Input leakage 10uA max

loz Tri-state leakage 10uA max

Vih Input high level 2.0V min

Vil Input low level 0.8V max

Voh Output high level 2.4V min @ loh = —-4mA
Vol Output low level 0.4V max @ lol = 4mA

CT2500 DEVICE 1/0 FUNCTION LISTING

NAME 1/0 DESCRIPTION
SO/SI- 1 Source / Sink Mode Select
Determines the overall Functioning Mode of the Device
“1” = Source emulation. This mode enables the chip to send control frames, single
command and data words and burst data. It is able to receive control frames.
“0” = Sink emulation. In this mode, the chip can only send control frames. It can
receive control frames, command words, single data words and burst data.
DO-D31 1/0 Parallel Bi-directional Data Bus (Internal Pullups)

Source Mode: Input to 32 bit transmit data latch
Sink Mode: Tri-state output from 32 bit received data latch
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CT2500 DEVICE I/0 FUNCTION LISTING, Cont'd.

NAME

/0

DESCRIPTION

D/E~

PAREN

POE

CLK

BURST

STR1-and STR2- |

CMDIN

DTAIN

o

Type D / Type E Control Frame Length Select (Internal Pulidown)

“1” = Three bit control frames are transmitted and the received control frame is
checked for a proper three bit length.

“0” = Four bit control frames are transmitted and the received control frame is
checked for a proper four bit length.

Parity Enable (Internal Pullup)

“1” = Parity bit is generated in Source mode and checked for in Sink mode.
“0” = No parity is generated or checked for.

Parity Odd or Even Select (Internal Pullup)

“1” = Odd parity

“0” = Even parity

System Clock

20 megahertz with 50% duty cycle

Burst Mode Select

“1” = Data transmission and Reception can be done in Burst mode
"0” = Normal operation

Source Mode: Data words loaded during the transmission of another will be
concatenated to the transmission without addition of SYNC or WI bits. The first word
will have a SYNC bit of “1” and and a WI bit, which must be set to “0”. The Burst line
must remain stable for the entire duration of the loading and transmission of the data.

Sink Mode: During a Burst data reception, after the SYNC and WI bits, data words
are picked off at bit count multiples of 32, or 33 with parity enabled, and loaded into
the output latch. The transmission is considered ended when a gap is detected. The
line must be stable during the entire reception.

Strobe One Bar and Strobe Two Bar
Control Strobes for Reading and Writing the Parallel I/0O data Latches

Source Mode: STR1- loads data present on DO-D15 into the lower 16 bit input latch
and STR2- loads data on D16-D31 into the upper 16 bit input latch. Upon completion
of STR2-, a sequence is initiated to load the entire 32 bits into a shift register and
start a transmission. The lower 16 bits must be loaded prior to or during the load of
the upper 16 bits. For a 32 bit load, STR1- and STR2- can be tied together.

Sink Mode: STR1- enables the lower 16 bits of a received word to be output on DO-
D15. STR2- enables the upper 16 bits of a received word to be output on D16-D31.
The entire 32 bits of data must be read before another data reception or it will be
overwritten. If this occurs, the overflow flag, OVRFLOW, will go high. The data is
considered completely read upon the completion of STR2-.

Command In

Third bit of the Received Control Frame. Valid during RCVCNTRL-.

Data In

Second bit of the Received Control Frame. Valid during RCVCNTRL-.
Received Control Bar

Pulses low upon reception of a Control Frame in both Sink and Source modes.
Received Data/Command Word Bar

Pulses low upon reception of a Data or Command word
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CT2500 DEVICE 1/0 FUNCTION LISTING, Cont'd.

NAME 1’0 DESCRIPTION
ERR1, ERR2 (o] Error Bit One and Error Bit Two
ERR2 ERR1
0 0 No Error
0 1 Bit Error in Received Data/Command word or Control Frame
1 0 Parity Error in Received Data
1 1 Sync Error in Received Data/Command word or Control Frame
OVRFLOW o Overflow Error
“1” = Overflow occurred in the Received Data Latch. Data not read in time.
RSTERR- | Reset Error Flags Bar (Internal Pullup)
A low pulse on this line resets the ERR1, ERR2 and OVRFLOW error flags.
POR- I Power on Reset Bar
A Master reset. A low pulse on this line resets the internal sequences and error flags. It
does not reset the I/0 Data latches.
wiouT 1 Word Identifier Bit Out
The value on this line is latched during STR2- for the WI bit position in the word to be
transmitted. A “0” indicates a Data word and a “1” indicates a Command/Interrupt word.
WIIN (o] Word Identifier Bit In
The WI bit of the received word is present on this line during RCVDTA- and indicates
whether the word is a Data word or a Command/Interrupt word. The value is latched at
the first RCVDTA- for an entire Burst Mode reception.
CMDOUT | Command Out
Third bit of the transmitted Control Frame.
DTAOUT 1 Data Out
Second bit of the transmitted Control Frame.
LDCNTRL- | Load Control Frame Bar
This loads the status of CMDOUT, DTAOUT and BIT4OUT into the Control Frame to be
transmitted. Transmission will commence when the loading is completed. This applies to
both Sink and Source modes.
FIFOEN I FIFO Enable
Source Mode: When FIFOEN is held high (“1”), FIFORD-'s (FIFO Read Bars) will be
generated when the input data latch is empty (RDYFORDTA=1). During the FIFORD-,
data presented to the parallel bus will be loaded into the input data latch and transmitted
when ready. In a non-burst (single word) condition, FIFOEN must be removed before
RDYFORDTA comes back. A positive pulse of 100 ns duration satisfies this requirement.
Sink Mode: The parallel data bus goes active during RCVDTA- and will hold for
approximately 25 ns after its rising edge. With a FIFO directly connected to the data bus,
RCVDTA- can be used to load all received words into the FIFO. Gating RCVDTA- with
WIIN selects only the data words for loading.
FIFORD- o FIFO Read Bar
When the device is configured as a Source, this output pulses low during FIFOEN mode
enabling data from a FIFO to be loaded into the input data latch for transmission.
RDYFORDTA G Ready ror Data
This signal is high when the input data latch is available for new data to be loaded in.
When the datais loaded, RDYFORDTA goes low until the word is dumped into the output
shift register.
ENV (o] Envelope
This output envelopes the serial output data by being high during transmission.
TXDMXD o Transmit Data / Manchester Data

8-30

Serial NRZ data out or Manchester Data out depending on the TXSELECT mode.



CT2500

CT2500 DEVICE I/O FUNCTION LISTING, Cont'd.

NAME

/0

DESCRIPTION

TXCMXD-

G20MHZ

TXSELECT

RXDATA

RXCLOCK

TEST-

BIT4IN

BIT4AOUT

SYNCIN

CFRMSYNC

PRTYIN

o

(o)

Transmit Clock / Manchester Data Bar
Output shift clock or Manchester Data Bar depending on the TXSELECT mode.
Gated 20 Mhz

A gated 20 Mhz clock used in conjunction with Transmit Data, Transmit Clock and
Envelope to generate Manchester data using other MCTC encoders.

Transmit Mode Select. (Internal Pulldown)

“1" = Serial output format is Manchester Data and Data Bar.
“0” = Output will be NRZ Data and Shift Clock.

Recelved Data

Received serial NRZ Data in.

Received Clock

Received Shift Clock In.

Test Mode Bar (internal Pullup)

A low on this pin puts the device into an internal wrap-around test mode. Transmit Data
and Transmit Clock are internally connected to Received Data and Received Clock. The
circuit must be in Source mode and only 32 bit data loads and reads are allowed.

In this mode, STR2- loads the full 32 bits for transmission. When this word is wrapped
back, RCVDTA- will pulse low indicating reception of a data or command word. STR1-
enables the received data latch to be read out. Transmission of control frames can also
be tested in this mode using the regular LDCNTRL- and RCVCNTRL signals.

Bit Four In

Fourth bit of received Type E control frame.

Bit Four Out (Internal Pullup)

Fourth bit of Type E control frame to be transmitted.
Sync In

Sync position of the Received Data Latch.

Control Frame Sync In

Sync position of the Received Control Frame Latch
Parity In

Parity bit position of the Received Data Latch.
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Figure 6: Sink Data Frame Example Diagram - CT2500
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Figure 7: Typical I/O Board Configuration (Source and Sink Mode) - CT2500




CT2500

CT2500-1 PINOUTS (84 LLCCC, JEDEC TYPE C)

PIN SIGNAL PIN SIGNAL PIN SIGNAL PIN SIGNAL
1 GND 22 VDD [+5 VOLTS] 43 GND 64 VDD [+5 VOLTS]
2 D8 23 TXSELECT 44 SYNCIN 65 VDD [+5 VOLTS]
3 D7 24  OVRFLOW 45 RXCLOCK 66 D23
4 D6 25  REVCNTRL- 46 RXDATA 67 D22
5 D5 26 RCVDTA- 47 SO/SI- 68 D21
6 Da 27  RCYFORDTA 48 STR1- 69 D20
7 D3 28 TXCMXD 49 STR2- 70 D19
8 D2 29 TXDMXD 50 TEST- 71 Dis
9 D1 30  WIIN 51 WIOUT 72 D17

10 PRTYIN 31 G20MHZ 52 D31 73 D16
11 VDD [+5 VOLTS] 32 GND 53 CFRMSYNC 74  GND
12 VDD [+5 VOLTS] 33  BURST 54 VDD [+5 VOLTS] 75 GND
13 D/E- 34 CLK 55  PAREN 76  POE
14 DO 35  CMDOUT 56 D30 77 D15
15 CMDIN 36 DTAOUT 57 D29 78 D14
16 DTAIN 37  BIT4OUT 58 D28 79 D13
17 ENV 38  RSTERR- 59 D27 80 D12
18 ERR{ 39  FIFOEN 60 D26 81 DIt
19 ERR2 40  LDCNTRL- 61 D25 82 D10

20  FIFORD- 41 POR- 62 D24 83 D9

21 VDD [+5 VOLTS] 42  GND 63  BIT4IN 84 GND

CT2500-1 84-LEAD LEADLESS CERAMIC CHIP CARRIER, JEDEC TYPE C, MECHANICAL OUTLINE

1.165 (20.591)
1.140 (28.956) 120 (3.048)
1.000 (25.. 068(2235) ™ 1™ 000 (2515)
r*‘.é_s_L_.l orz(ieee) | [0, os2(m3)
’ 027 (506)
l— SEATING PLANE
TU(18130) 4 165 (29.501)
T00(17.780) 3340 28.9%6)
| - ELECTRICALLY
ACTIVE PLANE
050 (1.270) TYP—] |o— ON THIS SIDE

N -050 (1.270) TYP

Notes:
1. AW dimensions are in inches (mm).
2. Tolerance to be 1 .005 (0.127) inch.

3. All exposed metallized areas shall be gold
plated 60 micro inches min. thickness over
'/PDH 50 micro inches min. ~350 micro inches max,

nickel over refractory metallization.
4. Material: AL203
§. Jedec type C outiine.
6. Cap is epoxy sealed ceramic.
7. The Junction to Ambient (JA) thermal resistance for

nnnnnnnnnnnl

ONRRRAARRALL

& 10,000 square mil die in this package is 40°C/watt.
See preface for package thermal resistance notes.
8. No leads on top surface.

1095 (2.413)

LEAD 1 ONLY

J— —
040 (1.016) x 45° 0250638 TYP T 1075 (1.905)
c.:‘::; " 020 (.508) x 45°

INDEX
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CT2500

CT2500 PINOUTS (84 PGA) CT2500

PIN SIGNAL EIN SIGNAL

B2 BURST K10 GND PACKAGE INFORMATION

gf gvliKDour .“33 ;?.E 84-PIN CERAMIC PIN GRID ARRAY

c1 DTAOUT J1 D14 |

= omem e oo ' 5

FIFOEN Fi0 D11 .@@@@ @@@@.L

= Pom o oo @OOOEE @@@@@ K

F2 GND Go GND A ~ ~l

F3 GND Fo GND IR () Q’) &y

g? :nx)g(;‘cx ?1: gg @ @ @ @ H
10

@ pom SO PO® . @O

H1 STR1- D11 D4 ] |

H2 STR2- D10 D3 S-— vEw —e)Hr

T oo olc¥o @OG|:

i CRRMSYNG A1 mﬁs VOLTS] @O I;?Ex PIN (OPTIONAL oJoll

E ‘;’,[;’Eé*f vorrel E{fo’ ‘é:m‘l""’ vorrsl ©JOJO; ®E OJOJE

2 D29 » GHON 0]JOICIOIOINIOICIOICICIE

L4 D27 A8 ENV \@@@@@@@@,A

.Ij(55 gg gg :::; 1 2 3 4 5 6 7 8 9 10 n

L5 D24 A7 FIFORD-

K6 BIT4IN c7 VDD [+5 VOLTS]

J6 VDD [+5 VOLTS] cé VDD [+5 VOLTS]

J7 VDD [+5 VOLTS] A8 TXSELECT

L7 D23 AS OVRFLOW

K7 p22 B5 RCVCNTRL—

L8 D21 c5 ACVDTA-

L8 D20 A RDYFORDTA

K8 D19 B4 TXCMXD—

Lo D18 A3 TXDMXD

L0 D17 A2 WIIN

K9 D16 B3 G20MHZ

L1 GND Al GND

CT2500 84-PIN CERAMIC PIN GRID ARRAY, MECHANICAL OUTLINE

PPRREEOPIOEOOOO G —— PACKAGE INFORMATION
8 8 CERAMIC PIN GRID ARRAY PACKAGE OUTLINE
© ®
© ® L
s : Py
do—— gLt uHMuuHuU
S S T
8 8 YI‘:"?ATD'];IS 100 (2.540) TYP  .018 (0.457)
0] o]
0] ©®
© ® Dimensions in Inches
@@@@@@@(?@@@@@@?r——
|L 1 ‘CERAMIC PIN GRID ARRAY
° Pin Matrix Cavity A D (®) D1 (E1) Q L
Count Position Min_ | Max Min [ Mmax Min Max Ret Ref
w o [ e (e s o s e [ s
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GEC PLESSEY

[SEMICONDUCTORS |

3087-1.2 September 1991

CT1763

1MHZ FIBRE OPTIC RECEIVER FOR MIL-STD-1773

FEATURES

B Tuned for 1MHz operation

B Compatible with existing MIL-STD-1553/1773
protocols

B Small size, hermetically sealed metal package

B 820nm wavelength

B SMA connectors for easy serviceability

B Compatible with CT1750 optical outputs

B Compatible with all GPS MIL-STD-1553 protocol

units

GENERAL DESCRIPTION

The CT1763 Receiver is designed to convert an optical
input stream to TTL digital data and operates with data
rates of up to 1Mb/sec Manchester. Differential and adaptive
circuits are utilized for gain control under burst type
transmissions which are common to multi-terminal bus
configurations. The Receiver automatically synchronizes
to the first data bit and does not require preamble bits to
bias the unit. This feature allows the user to implement a
MIL-STD-1773 fiber optic channel with no modifications to
the existing protocol circuitry.

GPS (Farmingdale) is a MIL-STD-1772 Certified
manufacturer.

APPLICATIONS INFORMATION

The CT1763 is ideally suited to implement a MIL-STD-
1773 fiber optic channel. It is tuned specifically for 1MHz
operation. Its TTL outputs can be readily reconstructed to
the Manchester waveform requirement for all existing
protocol chips, thus allowing for convenient compatibility
with MIL-STD-1553 protocol applications. See Figure 3. A
complete dual-redundant 1773 Bus Controller/Remote
Terminal would consist of two CT1763 Receivers, two
CT1750 Transmitters, and one CT2529 Protocol/Interface
hybrid. See Figure 4.

R/X
DATA

RX
DATA

e m—

Figure 1: Functional Diagram - CT1763
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CT1763
ELECTRICAL CHARACTERISTICS

POWER REQUIREMENTS

Power (mA)
DC Voltage |Tolerance Typical | Max @ 100%
+5V +10% 38 45
-12v +10% 32 45
DRIVE LIMITS
Voltage Current
Data and Data Von=2.4V | loy>—80 pA | C =15pF
VQL=0.4V |0|_>4mA CL=1 5pF

TRANSMITTER SPECIFICATIONS (SEE FIGURE 2)

Symbol |Parameter/Conditions Min Max Unit
Input Signals

RPg Peak Optical Input Power (See Note) 1 150 W

T Input Pulse Period 930 1070 ns

T2 Half Pulse Period 430 570 ns

T, Input Optical Rise Time 200 ns

T¢ Input Optical Fall Time 200 ns
Output Signals

To DATA or DATA Pulse Width Output 200 ns

OPTICAL _ .
INPUT

DATA OUT —’[—}'— To H ﬂ ﬂ

~ = [ [] .

DATA OUT

Figure 2: CT1763 Receiver Waveforms



CT1763

+5V -12v
GT 8 T
12 RX DATA
CTi763 Y‘_\ RX DATA g
Fiber Optic S
Receiver 2 RXDATA
J_1 Py T ’ 8 T » RX DATA &
= ELECTRICAL
DIFFERENTIAL RECOVERED
SIGNALS MANCHESTER
WAVEFORM

Figure 3: CT1763 Manchester Waveform Recovery

C:—;E CT1750
T
P CT1763
OPTICAL
T-CONNECTOR

o CT1750
CT1763

Figure 4: A 1773 Terminal Configuaration

C12529

PIN ASSIGNMENTS

1-GND 5 — CASE GND 9 - DATA A FTP*
2-DATAOUT 6 - +5V 10 - DATA B FTP*
3 - DATA B FTP* 7-GND 11— GND

4 - DATA A FTP* 8--12V 12 - DATA OUT

*FTP - Factory Test Point



CT1763

‘?ffg, NO. 2.56 UNC 2A
’ 3PLACES
0.225 st~
Q015 — 15.715) 0.052(1.321)
0.381) 0.050
J TYPJ’ E Q .27 1 ‘ }
0.370(9 298) r—— ﬂ !? ﬂﬁ‘ 3 —\ —
MAX L ] l !deg $ 0.28017.112)
‘ 10.002 - 0.75 0.300 — f
0595 0,004 DIA ".‘?Y'[:s' (762)
115113 10954
-0.102
—a l@— 0200+ 0.003 DIA
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0.200 :
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{5.08) 1 f - {-
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=== 0 ,_9 TYpP
030017 62) s 7 E \
§ \ DATE CODE
PIN 1 IDENTIFICATION DOT
0.500
o g
LOGO 120
e T {MENSIONS SHO' E
PART NO. NOTE: DIME HOWN AR
— ‘;506'504, i IN INCHES IMILLIMETERS
M'Ax IN PARENTHESES).

Figure 5: Package Outline - CT1763
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HEADQUARTERS OPERATIONS

UNITED KINGDOM

NORTH AMERICA

Cheney Manor, Swindon, Wiltshire SN2 2QW, United Kingdom.

Tel: (0793) 518000 Tx: 449637 Fax: 0793 518411

Sequoia Research Park, 1500 Green Hills Road, Scotts Valley, California 95066, USA.
Tel:(408) 438 2900 ITT Telex: 4940840 Fax: (408) 438 5576

CUSTOMER SERVICE CENTRES

FRANCE & BENELUX

GERMANY, AUSTRIA and
SWITZERLAND
ITALY

TAD AN
VAr AN

NORTH AMERICA

SOUTH EAST ASIA

SWEDEN
UNITED KINGDOM and
SCANDINAVIA

Z.A. Courtaboeuf, Miniparc-6, Avenue des Andes, Bat. 2-BP 142, 91944, Les Ulis Cedex A. France.
Tel: (1) 64 46 23 45 Fax: (1) 64 46 06 07 Tx: 602 858 F

UngererstraBe 129, 8000 Munchen 40, Germany.

Tel: 089/36 0906-0. Fax: 089/360906-55 Tx: 523980

Viale Certosa, 49 20149 Milano. Tel: (02) 33 00 10 44/45. Fax: (GR3) 31 69 04. Tx: 331347

yo Building 6F, 11-12, Kanda - Mitoshirocho, Chiyoda-ku, Tokyo 101.
Tel: (03) 3296-0281. Fax: (03) 3296-0228
Integrated Circuits

Sequoia Research Park, 1500 Green Hills Road, Scotts Valley, California 95066, USA.
Tel: (408) 438 2900 ITT Tx: 4940840 Fax: (408) 438 7023

SOS, Microwave and Hybrid Products

160 Smith Street. Farmingdale, NY11735, USA. Tel: (516) 293 8686 Fax: (516) 293 0061.
152 Beach Road, #04-05 Gateway East, Singapore 0718.

Tel: 2919291. Fax: 2916455

Ostmaéstargrand 4, GS-12173 Johanneshov. Tel: 46 8 7228690 Fax: 46 8 7227879

Unit 1,Crompton Road,Groundwell Industrial Estate, Swindon, Wilts SN2 5AY, U.K.

Tel: (0793) 518510. Tx: 444410 Fax: (0793) 518582.

WORLD-WIDE AGENTS

AUSTRALIA and
NEW ZEALAND
EASTERN EUROPE

HONG KONG
INDIA

JAPAN

KOREA

MALAYSIA
SCANDINAVIA: Denmark
Finland

Norway

TAIWAN

THAILAND

GEC George Brown Electronics, Unit 1, 38 South Street, Rydalmere, NSW 2116, Australia.

Tel: 612 638 1888. Fax: 612 638 1798.

CTL Empexion Ltd.. Falcon House, 19 Deer Park Road, London SW19 3WX, U.K.

Tel: (081) 543 0911. Tx: 928472. Fax: (081) 540 0034.

FA Bernhart GmbH, Melkstattweg 27, PO Box 1628, D 8170 Bad Toelz., Germany. Tel: 80 41 41 676

Fax: 80 41 71 504 Tx: 526246 FABD.

YES Products Ltd., Block E, 15/F Golden Bear Industrial Centre, 66-82 Chaiwan Kolk Street, Tsuen Wan,
N.T. Hong Kong. Tel: 4144241-6. Tx: 36590. Fax: 4136078.

Mekaster Telecom PVT Ltd., 908 Ansal Bhawan, 16 Katuba Ghandi Marg, New Delhi, 100 001 India

Tel: 11 3312110 Fax: 11 3712155.

Cornes & Company Ltd., Maruzen Building, 2-3-10 Nihonbashi, Chuo-ku. Tokyo 103.

Tel: 3272 5771. Tx: 24874. Fax: 3 271 1479.

Cornes & Company Ltd., 1-Chome Nishihonmachi, Nishi-Ku, Osaka 550.

Tel: 6 5632 1012.Tx: 525-4496. Fax: 6 541-8850.

Microtek Inc., Itoh Bldg, 7-9-17 Nishishinijuku. Tokyo 160. Tel: 3 371 1811. Tx: 27466. Fax: 3 369 5623.
KML Corporation, 3rd Floor, Bang Bae Station Building, 981-15 Bang Bae, 3-Dong Shucho-Gu, Seoul, Korea,
CPO Box 7981. Tel: 2 588 2011/6. Tx: K25981. Fax: 2 588 2017.

Adequip Enterprise Sdn Bhd, #6-01 6th Floor, Wisjma Stephens, 88 Jalan Raya Chulan, 50200 Kualar Lumpur,
Malaysia. Tel: 2423522. Fax: 2423264.

Scansupply A/S, 18 Nannasgade, DK-2200 Copenhagen N. Tel: 31 83 50 90. Tx: 19037. Fax: 31 83 25 40.
Scansupply A/S, Marselisborg Havnevej 36, 8000 Arhus C. Tel: 45 86 12 77 88. Fax: 45 86 12 77 18.

Oy Ferrado AB, P.O.Box 54, SF-00381 Helsinki 38. Tel: 98 0550 002. Tx: 122214. Fax: 98 0551 117.
Skandinavisk Elektronikk A/S, Ostre Aker Vei 99, 0596 Oslo. Tel: 2 64 11 50. Tx: 71963 Fax: 2 643443.
King and King's Technology Ltd., 4, Alley 6, Lane 118, Sec 2, Ho Ping East Road, Taipei 106, Taiwan.
Tel: (886-2) 732-6170. Fax: (886-2) 738-9146.

Westech Electronics Co. Ltd, 77/113 Moo Ban Kitikorn, Ladprao Soi 3, Ladprao Road, Ladyao, Jatujak,
Bangkok 10900. Thailand. Tel: 2 5125531. Fax: 2 2365949.

WORLD-WIDE DISTRIBUTORS

AUSTRALIA

AUSTRIA
BELGIUM

FRANCE

GEC George Brown Electronics, Unit 1, 38 South Street, Rydalmere, NSW 2116, Australia.

Tel: 612 638 1888. Fax: 612 638 1798.

Moor Lackner GmbH, Lamezanstrasse 10, A-1230 Wien Tel: 222 610620. Tx: 185701. Fax: 222 61062151.
Heynen, De Koelen 6, B-3530 Koutmalen. Tel: 011/52 57 §7. Tx: 39047. Fax: 011/52 57 77.

Takalan Airtranina NV Rarnaneacstannuma BN1 R_1500 Halla Tal: N2 282 12020 Eav: N2 23N 200

Tekelec Alrtronic NV, Bergensesteenweg 501, B-1500 Halle. Tel: 02 362 1288 Fax: 02 380 3807
Mateleco:
lle de France, 66 Avenue Augustin Dumont, 92240 Malakoff. Tel: 1 46 57 70 55. Tx: 203436.
Rhéne-Alpes, 2, Rue Emile Zola, 38130 Echirolles. Tel: 76 40 38 33 Tx: 980837.
IcC:
Bordeaux, Rue de la Source, 33170 Gradignan. Tel: 56 31 17 17 Tx: 541539 Fax: 61 48 11 25,
Clermont-Ferrand, 2 bis, Avenue Fonmaure, 63400 Chamaliéres. Tel: 73 36 71 41 Tx: 990928.
Marseille, Z.A. Artizanord 11, 13015 Marseille. Tel: 91 03 12 12. Tx: 441313.
Toulouse, 78, Chemin Lanusse, 31200 Toulouse. Tel: 61 26 14 10. Tx: 520897.
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CGE Composants SA:
lle de France-6, Avenue Maréchal-Juin - Z.1, Grange-Dame-Rose, 92363 Meudon La Forét.
Tel: (1) 40 94 84 00. Tx: 632253. Fax: (1) 46 30 01 29.
Aquitaine, Avenue Gustave Eiffel, 33605 Pessac Cedex. Tel: 56 36 40 40. Tx: 571224 F.
Bretagne-9, Rue du Général Nicolet, 35015 Rennes Cedex. Tel: 99 50 40 40 Tx: 740311 F.
Centre/Pays-de-Loire, Allée de la Détente, 86360 Chasseneuil du Poitou. Tel: 49 52 88 88. Tx: 791525 F.
Est-27, Rue Kleber, 68000 Colmar. Tel: 89 41 15 43. Tx: 870569 F.
Midi-Pyrénées, 55, Avenue Louis Breguet, 31400 Toulouse. Tel: 61 20 82 38. Tx: 530957 F.
Nord, 2 Rue de la Créativité, 59650 Villeneuve-d'Ascq. Tel: 20 67 04 04. Tx: 136887 F.
Provence/Cote d’Azur, Avenue Donadei, Bat.B-06700 Staint. Laurent-du-Var. Tel: 93 07 77 67. Tx: 461481 F.
Rhéne-Alpes, 101, Rue Dedieu, 69100 Villeurbanne. Tel: 78 68 32 29. Tx: 305301 F.
Aquitech:
Aquitech, 73 Avenue du Chateau d'Eau 33700 Merignac. Tel: 56 55 10 30. Tx: 550529. Fax: 56 47 53 20.
Aquitech, 25 Rue de la Chalotais 35000 Rennes. Tel: 99 78 31 32. Fax: 99 79 21 80.
Aquitech, 2 Rue Alexis de Toqueville 92189 Antony. Tel: (1) 40 96 94 94. Tx: 550529. Fax: (1) 40 96 93 00.
Rhonalco, 3 Rue Berthelot, 69627 Villeurbanne. Tel: 33 78 53 00 25. Tix: 380284. Fax: 33 72 34 67 72.
GERMANY AS Electronic Vertriebs GmbH, In den Garten 2, 6380 Bad Homburg 6. Tel: 06172 458931. Fax: 06172 42000.
Astronic GmbH, Gruenwalderweg 30, 8024 Deisenhofen. Tel: 089 6130303. Tx: 5216187. Fax: 089 6131668.
Micronetics GmbH, Weil de Staedter Str. 45, 7253 Renningen 1. Tel: 071 569 6019. Tx: 724708. Fax: 071 59 5119.
Weisbauer Elektronik GmbH, Heiliger Weg 1, 4600 Dortmund 1. Tel: 0231 57 95 47. Tx: 822538. Fax: 0231 57 75 14.
GREECE Impel Ltd., 30 Rodon Str, Korydallos, Piraeus, Greece. Tel: 010 30 1 49 67815. Tix: 213835. Fax: 01 49 54041.
ITALY Adelsi Spa, Via Novara 570, 20153 Milan. Tel: 2 3580641. Tix: 332423. Fax: 2 3011988.
Alpha Microonde SNC, Via Aselli 11, 20133 Milano. Tel: 06 66 35 273 Fax: 06 66 35 268.
Con Systems SRL, Via Gramsci 156, 20037 Padereno Dugnano, Milano. Tel: 02 99 04 19 77 Fax: 02 99 04 1981.
(Also: Viale Egeo 24, 00144 Roma)
Eurelettronica SpA, Via E. Fermi 8, 20090 Assago Milan. Tel: 2 4880022. TIx: 350037. Fax: 2 4880275.
Fanton SRL., Milano-Bologna. Firenze, Roma, Padova. Torino. Tel: 2 3287312. Tix: 350853. Fax: 2 3287948.
JAPAN Nissho Iwai Aerospace Corp., 5-3 Akasaka & Chome, Minato-Ku, Tokyo-107. Tel: 3 588 2111 Fax: 3 588 4787.
Yamada Corporation, PO Box Tokyo Akasaka No. 120, Tokyo. Tel: 3 475 1121 Fax: 3 479 1789.
NETHERLANDS Heynen B.V., Postbus 10, 6590 AA Gennep. Tel: 8851-96111 Tx: 37282 Fax: 8851 96200.
Tekelek Airtronic BV., PO Box 63, NL 2712 LB Zoetermeer, Netherlands. Tel:79 310100 Fax:79 417504
PORTUGAL Anatronic SL, Urbanisazao Do, Infantado, Lote 18, 2° ESQ, Loures. Tel: 1 79 33 2 99.
SPAIN Anatronic SA, Avda de Valladolid 27, 28008 Madrid. Tel: 91 542 4455/6. Fax: 91 2486975.
Anatronic SA, Bailen, 176, Estresuelo 1°, 08037 Barcelona. Tel: 93 258 1906/7. Fax: 93 258 7128.
Master Electronica SA, Angel Mufioz 18 Bis, 28043 Madrid. Tel: 91 5194342 Tx: 49085 Fax: 91 5193163.
SWEDEN Pronesto AB, Hemsvérnsgatan 15, Box 1358, S-17126 Solna. Tel: (08) 733 9300 Fax: (08) 764 5009.
SWITZERLAND Basix fiir Electronik AG, Hardturmstr 181, CH-8010 Zurich. Tel: 01 2761111 Tx: 822966 Fax: 012761199
Elbatex AG., Hardstr 72, CH-5430 Wettingen. Tel: 41 56 27 51 11. Tx: 826300. Fax: 41 56 27 19 24.
TAIWAN King and King's Technology Ltd., 4, Alley 6, Lane 118, Sec 2, Ho Ping East Road, Taipei 106, Taiwan.
Tel: (886-2) 732-6170. Fax: (886-2) 738-9146.
TURKEY Empa, Refik Saydam Cad No.89 Kat 5, 80050 Sishane, Istanbul. Turkey. Tel: 0 143 621213. Fax: 0 143 6549.
UNITED KINGDOM Celdis Ltd., 37-39 Loverock Road, Reading, Berks RG3 1ED. Tel: 0734 585171. Tx: 848370. Fax: 0734 509933.
Farnell Electronic Components Ltd., Canal Road, Leeds LS12 2TU.
Tel: 0532 790101. Tx: 55147. Fax: 0532 633404.
Gothic Crellon Ltd., 3 The Business Centre, Molly Millars Lane, Wokingham, Berkshire RG11 2EY.
Tel: 0734 788878, 787848. Tx: 847571. Fax: 0734 776095.
Gothic Crellon Ltd., P.O.Box 301, Elizabeth House, 22 Suffolk Street, Queensway, Birmingham B1 1LZ.
Tel: 021 643 6365. Tx: 338731. Fax: 021 633 3207.
Macro, Burnham Lane, Slough SL1 6LN. Tel: 0628 604383. Fax: 0628 66873.
Semiconductor Specialists (UK) Ltd., Carroll House, 1569 High Street Yiewsley, West Drayton, Middlesex UB7 7XB
Tel: (0895) 445522, Tx: 21958, Fax: (0895) 422044,
STC Electronic Services Ltd, Edinburgh Way, Harlow, Essex CM20 2DF.
Tel: 0279 626777. Tix: 818801. Fax: 0279 441687.
2001 Electronic Components Ltd, Woolners Way, Stevenage, Herts SG1 3AJ.
Tel: 0438 742001. Tix: 827701. Fax: 0438 742002.
Unitel Ltd., Unitel House. Fishers Green Road, Stevenage, Herts.
Tel: (0438) 312393. Tx: 825637. Fax: (0438) 318711.

UK EXPORT

(To countries other than GEC P! Semicond s, Unit 1, Crompton Road, Groundwell Industrial Estate, Swindon,
those listed) Wilts, UK SN2 SAY. Tel: (0793) 518510. Tx: 444410. Fax: (0793) 518582.
Whiteaway Laidlaw (Overseas) Ltd., PO Box 93, Ambassador House, Devonshire Street North,
Manchester M60 6BU Tel: 061 273 3228 Fax: 061 274 3757

AMERICAN DESIGN CENTRES

CANADA Alberta Microelectronics Center, 3553 31st St., N.W,, Calgary, Alberta T2L2K?7. Tel: (403) 289-2043.
Microstar Technologies, 7050 Bramelea Rd., #27A Mississaugo, Ontario L5SIT| Canada. Tel: (416) 671-8111
COLORADO Analog Solutions, 5484 White Place, Boulder, CO 80303. Tel: (303) 442-5083.
ILLINOIS Frederikssen & Shu Laboratories, Inc., 531 West Golf Rd., Arlington Heights, IL 60005. Tel: (312) 956-0710.
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NORTH AMERICAN SALES OFFICES

NATIONAL SALES
METRO NY/NJ
EASTERN

WESTERN
ARIZONA/NEW MEXICO
SOUTH CENTRAL
NORTHWEST
FLORIDA

DIXIE

MID-ATLANTIC
SOUTHWEST
DISTRIBUTION SALES
CANADA

1500 Green Hills Road, Scotts Valley, CA 95066. Tel: (408) 438-2900. ITT Telex: 4940840. Fax: (408) 438-5576.
160 Smith Street, Farmingdale, NY11735. Tel: (516) 293-8638 Fax: (516) 293-0061.

Two Dedham Place, Suite 1, Allied Drive, Dedham, MA 02026. Tel: (617) 320-9790. Fax: (617) 320-9383.

1735 Technology Drive, Suite 100, San Jose, California 95110. Tel: (408) 433-1030 Fax: (408) 433-1033

4635 South Lakeshore Drive. Tempe, AZ 85282. Tel: (602) 491-0910. Fax: (602) 491-1219.

9330 LBJ Freeway, Ste. 665, Dallas. TX 75243. Tel: (214) 690-4930. Fax: (214) 680-9753.

7936 Datura Circle West, Littieton, CO 80120. Tel: (303) 798-0250. Fax: (303) 730-2460.

668 N. Orlando Ave., Suite 1015 B, Maitland. FL 32751. Tel: (407) 539-1700. Fax: (407) 539-0055.

41 Milton Ave. #104, Alpharetta, GA 30201. Tel: (404) 343-9904. Fax: (404) 343-9972.

PO Box 49, Boring, MD 21020. Tel: (301) 833-2100 Fax: (301) 833-3975.

13900 Alton Parkway #123, Irvine, CA 92718. Tel: (714) 455-2950. Fax: (714) 455-9671.

1500 Green Hills Road, Scotts Valley, CA 95066. Tel: (408) 438-2900. ITT Telex: 4940840. Fax: (408) 438-7023.
207 Place Frontenac, Pointe Claire, Quebec, H9R-4Z7. Tel: (514) 697-0095/96. Fax: (514) 695-9250.

NORTH AMERICAN REPRESENTATIVES

ALABAMA
ARIZONA
CALIFORNIA

FLORIDA

GEORGIA
ILLINOIS
INDIANA

IOWA
KANSAS

MARYLAND

MASSACHUSETTS

MICHIGAN
MINNESOTA
MISSOURI
NEBRASKA

PENNSYLVANIA/
NEW JERSEY

NEW YORK

NORTH CAROLINA
OHIO

TEXAS

WISCONSIN

Electramark, Inc., 4950 Corporate Drive, Huntsville, AL 35805 Tel: (205) 830-4400 Fax: (205) 830-4406

Fred Board Assoclates, 7353 E, 6th Avenue, Scottsdale, AZ 85251 Tel: (602) 994-9388. Fax: (602) 994-9477
Select Electronics, 14730 Beach Bivd. Bidg., F #106, La Mirada, CA 90638. Tel: (714) 739-8891 Fax: (714) 739-1604
Select Electronics, 2106 Waterby, Westlake Village, CA 91361. Tel: (805) 496-8877

Select Electronics,2109 Brookfield Drive, Thousand Oaks, CA 91362. Tel: (805) 492-2007

DHR Marketing, Inc., 2300 W.Sample Road, Suite 307, Pompano, FL 33073.Tel: (305) 972-9157 Fax: (305) 972-9164
DHR Marketing, Inc., 417 Whooping Loop, Suite 1747, Altamonte Springs. FL 32701.

Tel: (407) 331-1199. Fax: (407) 331-1263.

DHR Marketing, Inc., 2907 State Road 590, STE. 11,Clearwater, FL 34619.

Tel: (813) 725-5262/725-5347Fax: (813) 725-1724

Electramark, Inc., 6030-H Unity Drive, Norcross, GA 30071. Tel: (404) 446-7915 Fax: (404) 263 6389

Micro Sales, Inc., 901 West Hawthorn Drive, Itasca, IL 60043. Tel: (708) 285-1000 Fax: (708) 285-1008

Leslie M. DeVoe, 4371 E. 82nd St., Suite D, IN 46250. Tel: (317) 842-3245. Fax: (317) 845-8440

Lorenz Sales, 5270 N. Park Place N.E., Cedar Rapids, IA 52402. Tel: (319) 377-4666. Fax: 319-377-2273.
Lorenz Sales, Inc., 8645 College Blvd., Suite 220, Overland Park, KS 66210.

Tel: (913) 469-1312. Fax: (913) 469-1238.

Lorenz Sales, Inc., 15630 Maybelle, Wichita, KS 67212. Tel: (316) 721-0500. Fax: (316) 721-0566.

Walker Associates, 1757 Gable Hammer Road, Westminster, MD 21157.

Tel: (301) 876-9399 Fax: (301) 876-9285.

Walker Associates, 16904 Queen Anne Bridge Road, Mitchellville, MD 20716.

Tel: (301) 249-7145 Fax: (301) 249-7145

Stone Components, 2 Pierce Street. Framingham, MA 01701. Tel: (508) 875-3266. Fax: (508) 875-0537.
Stone Components, 10 Atwood Street, Newburyport, MA 01950. Tel: (508) 875-3266. Fax: (508) 465-3544.
Stone Components, 11 Blueberry Hill Rd., Longmeadow, MA 01106. Tel: (413) 567-9075. Fax: (413) 567-1019.
Stone Components, P.O.Box 379, Canton, MA. Tel: (617) 828-6569 Fax: (617) 828-6734

Greiner Associates Inc., 15325 E. Jefferson Avenue, Grosse Point Park, Ml 48230.

Tel: (313) 499-0188. Fax: (313) 499-0665. .

High Technology Sales, 11415 Valley View Road, Eden Prairie, MN 55344. Tel: (612) 944--7274

Fax: (612) 944--3229.

Lorenz Sales, Inc., 10176 Corporate Square Dr., Suite120, St. Louis, MO 63132.

Tel: (314) 997-4558. Fax: (314) 997-5829.

Lorenz Sales, 2801 Garfield Street, Lincoln, NE 68502. Tel: (402) 475-4660. Fax: (402) 474-7094.

Metz Benham Associates, Inc., 7 Wynnewood Rd, Suite 203, P.O.Box 276, Wynnewood, PA 19096,

Tel: (215) 896-7300. Fax: (215) 642-6293.

Metz Benham Associates, Inc., 1916 Fairfax Av, Cherry Hill, NJ 08003.

Tel: (609) 424-0404. Fax: (609) 751-2160.

Regan Compar, 3301 Country Club Road, Suite 2211, Endwell, NY 13760.

Tel: (607) 754-2171 Fax: (607) 754-4270.

Regan Compar, 214 Dorchester Avenue, 3-C, Syracuse, NY 13203. Tel: (315) 432-8232 Fax: (315) 432-8238
Regan Compar, 25C Brookhill Lane, Rochester, NY 14625. Tel: (716) 271-2230 Fax: (716) 381-2840

Tingen Tech. Sales,304A W. Millbrook Road, Raleigh,NC 27609. Tel: (919) 870-6670 Fax: (919) 847-6415.
Scott Electronics, Inc., 3131 S. Dixie Dr., Suite 200, Dayton, OH 45439, Tel: (513) 294-0539. Fax: (513) 294-4769.
Scott Electronics, Inc., 360 Alpha Park, Cleveland, OH 44143-2240. Tel: (216) 473-5050. Fax: (216) 473-5055.
Scott Electronics, Inc., 916 Eastwind Dr., Westerville, OH 43081-2240. Tel: (614) 882-6100. Fax: (614) 882-0900.

Scott Electronics, Inc., 10901 Reed Hartman Hwy., Suite 301, Cincinnati, CH 45242,

Tel: (513) 791-2513. Fax: (513) 791-8059.

Oeler & Menelaides, Inc., 8430 Meadow Rd., Suite 224, Dallas, TX75231. Tel: (214) 361-8876 Fax: (214) 692-0235,
Oeler & Menelaides, Inc., 8705 Shoal Creek Rd., Austin, TX 78758.

Tel: (612) 453-0275. Fax: (512) 453-0088.

Micro Sales, Inc., 16800 W.Greenfield Ave., Suite #116, Brookfield, WI 53005.

Tel: (414) 786-1403 Fax: (414) 786-1813
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CANADA

GM Assoc. Inc., 7050 Bramalea Road, Suite 27A, Mississauga, Ontario L5S 1T1.
Tel: (416) 671-8111. Fax: (416) 671-2422.

GM Assoc. Inc., 3860 Cote-Vertu, Suite 221, St. Laurent, Quebec H4R 1N4.

Tel: (514) 335-9572. Fax: (514) 335-9573.

GM Assoc. Inc., P.O.Box 190, 3225 McBean St., Richmond, Ontario KOA 2Z0.
Tel: (613) 838-4480. Fax: 613-838-4479.

NORTH AMERICAN DISTRIBUTORS

ALABAMA
ARIZONA

CALIFORNIA

NORTH CAROLINA

COLORADO
CONNECTICUT
FLORIDA

GEORGIA
INDIANA

ILLINOIS
MASSACHUSETTS
MARYLAND
MICHIGAN
MINNEAPOLIS
MISSOURI

NEW JERSEY

NEW MEXICO
NEW YORK

OHIO

OREGON
PENNSYLVANIA

TEXAS

WASHINGTON
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Pioneer Technologies, 4835 University Square #5, Huntsville, AL 35816. Tel: (205) 837-9300. Fax: (205) 837-9358.
Hammond, 4411-B Evangel Circle NW, Huntsville, AL 35816. Tel: (205) 830-4764. Fax: (205) 830-4287.
Insight Electronics, 1515 W. University Dr., Suite 103. Tempe, AZ 85281.

Tel: (602) 829-1800 Fax: (602) 967-2658.

Insight Electronics (Corp.), 6885 Flanders Dr., Unit C, San Diego, CA 92121.

Tel: (619) 587-0471. Fax: (619) 587-0903.

Insight Electronics, 4333 Park Terrace Dr. #101, Westlake Village, CA 91361. Tel: (818) 707-2101

Fax: (818) 707-0321 :

Insight Electronics, 15635 Alton Pkwy., Suite 120, Irvine, CA 92718. Tel: (714) 727-3291 Fax: (714) 727-1804
Insight Electronics, 1295 Oakmead Parkway, Sunnyvale, CA94086. Tel: (408) 720-9222 Fax: (408) 720-8390
Pioneer Technologies, 134 Rio Robles, San Jose, CA 95134. Tel: (408) 954-9100. Fax: (408) 954-9113.
Pioneer Standard, 371 Van Ness Way #100, Torrance, CA 90501. Tel: (310) 320-4820. Fax: (310) 782-6243
Hammond, 2923 Pacific Ave., Greensboro, NC 27406. Tel: (919) 275-6391. Fax: (919) 272-6036.

Pioneer Technologies, 9401-L Southern Pine Blvd., Charlotte, NC 28217. Tel: (704) 527-8188. Fax: (704) 522-8564
Pioneer Technologies, 2810 Meridian Pkwy., Suite 148, Durham, NC 27713.

Tel: (919) 544-5400. Fax: (919) 544-5885.

Insight, 4311 S.Hannibal Way #166, Aurora, CO 80015. Tel: (303) 693-4256 Fax: (303) 690-4754.

Pioneer, 112 Main Street, Norwalk, CT 06851. Tel: (203) 929-5600 Fax: (203) 929-9791.

Hammond Ft. Lauterdale, 6600 N.W. 21st Ave., Ft. Lauderdale, FL 33309.

Tel: (305) 973-7103. Fax: (305) 973-7601.

Hammond Orlando, 1230 West Central Blvd., Orlando, FL 32805. Tel: (407) 841-1010. Fax:(407) 648-8584.
Pioneer Technologies, 674 South Military Trail, Deerfield Beach, FL 33442.

Tel: (305) 428-8877. Fax: (305) 481-2950.

Pioneer Technologies, 337 South Northlake Blvd., #1000, Altamonte Springs. FL 32701

Tel: (407) 834-9090. Fax: (407) 834-0865.

Hammond, 5680 Oakbrook Pkwy, Suite 160, Norcross, GA 30093. Tel: (404) 449-1996. Fax: (404) 242-9834.
Pioneer Technologies, 4250C Rivergreen Pkwy, Duluth, GA 30136. Tel: (404) 623-1003 Fax: (404) 623-0665
Pioneer Standard, 9350 N. Priority Way W. Drive., Indianapolis, IN 46240. Tel: (317) 573-0880. Fax: (317) 673-0979
Pioneer Standard, 2171 Executive Drive #104, Addison, IL 60101. Tel: (708) 495-9680. Fax: (708) 495-9831
Pioneer Standard, 44 Hartwell Avenue, Lexington, MA 02173. Tel: (617) 861-9200. Fax: (617) 863-1547
Pioneer/Tech. Group. Inc., 9100 Gaither Rd., Gaithersburg, MD 20877.

Tel: (301) 921-0660. Fax: (301) 921-4255

Pioneer Standard, 13485 Stamford, Livonia, Ml 48150. Tel: (313) 525-1800. Fax: (313) 427-3720.

Pioneer Standard, 4505 Broadmoor S.E., Grand Rapids, Ml 49512.

Tel: (616) 698-1800. Fax: (616) 698-1831.

Pioneer Standard, 7625 Golden Triangle Dr., Eden Prairie, MN 55344. Tel: (612) 944-3355. Fax: (612) 944-3794.
Pioneer Standard, 2029 Woodland Pkwy. #101, St. Louis, MO 63146. Tel: (314) 432-4350. Fax: (314) 432-4854.
Pioneer Standard, 14-A Madison Rd.. Fairfield, NJ 07006. Tel: (201) §75-3510. Fax: (201) 575-3454.

Alliance Electronics, 10510 Research Rd. SE, Albuquerque, NM 87213. Tel: (505) 292-3360 Fax: (505) 275-6392
Mast, 710-2 Union Pkwy, Ronkonkoma, NY 11779. Tel: (516) 471-4422. Fax: (516) 471-2040.

Pioneer Standard, 68 Corporate Drive, Binghamton, NY 13904.

Tel: (607) 722-9300. Fax: (607) 722-9562.

Pi Standard, 60 Crc ys Park West, Woodbury, NY 11797.

Tel: (516) 921-8700 Fax: (516) 921-9189.

Pioneer Standard, 840 Fairport Park, Fairport, NY 14450. Tel: (716) 381-7070. Fax: (716) 381-5955.

Pioneer Standard, 4800 East 131st St., Cleveland, OH 44105.

Tel: (216) 587-3600. Fax: (216) 587-3906.

Pioneer, 4433 Interpoint Blvd., Dayton, OH 45424. Tel: (513) 236-9900. . Fax: (513) 236-8133.

Insight, 8705 SW Nimbus Ave., #200, Beaverton, OR 97005. Tel: (503) 644-3300

Pioneer Technologies, Keith Valley Business Center, 500 Enterprise Rd., Horsham, PA 19044. Tel: (215) 674-4000.
Fax: (215) 674-3107.

Pioneer Standard, 259 Kappa Drive, Pittsburgh, PA 15238. Tel: (412) 782-2300. Fax: (412) 963-8255.

Insight, 12703A Research Bl.Ste 1, Austin, TX 78759.

Insight, 1778 Plano Rd., Suite 320, Richardson, TX 75081. Tel: (214) 783-0800. Fax: (214) 680-2402.

Insight, 15437 McKaskle, Sugarland, TX 77478.

Pioneer Standard, 1826-D Kramer Ln., Austin. TX 78758. Tel: (5612) 835-4000. Fax: (512) 835-9829.

Pioneer Standard, 13765 Beta Road, Dallas, TX 75244.

Tel: (214) 386-7300. Fax: (214) 490-6419.

Pioneer Standard, 10530 Rockley Rd. #100, Houston, TX 77099.

Tel: (713) 495-4700. Fax: (713) 495-5642.

Insight, 12002 115th Ave. N.E., Kirkland, WA 98034. Tel: (206) 820-8100. Fax: (206) 821-2976.




WISCONSIN Pioneer Standard, 120 Bishop's Way #163, Brookfield, WI 53005. Tel: (414) 784-3480. Fax: (414) 784-8207.
CANADA EASTERN Semad, 1825 Woodward Dr., Ottawa, Ontario K2C OR3.
Tel: (613) 727-8325. Fax: (613) 727-9489.
Semad, 85 Spy Court, Markham, Ontario L3R 4Z4. Tel: (416) 475-8500. Fax: (416) 475-4158.
Semad, 243 Place Frontenac, Pointe Claire, Que HOR 427. Tel: (514) 694-0860. Fax: (514) 694-0965.
CANADA WESTERN Semad, 6120 3rd. St., Unit 9, Calgary, Alberta T2H 1K4. Tel: (403) 252-5664 Fax: (403) 255-0966.
Semad, 8563 Government St, Burnaby, BC V3N 4S9. Tel: (604) 420-9889. Fax: (604) 420-0124.

PRIMARY SEMI-CUSTOM DESIGN CENTRES

AUSTRALIA Unit 1, 38 South Street, Rydalmere, NSW 2116, Australia. Tel: 612 638 1888. Fax: 612 638 1798.
FRANCE & BENELUX Z.A. Courtaboeuf, Miniparc-6, Avenue des Andes, Bat.2-B.P. No.142 91944 Les Ulis Cedex A, France.
Tel: (6) 446 23 45. Tx: 602858F. Fax: (6) 446 06 07.
ITALY Viale Certosa, 49, 20149 Milan. Tel: (02) 33001044/45. Tx: 331347. Fax: (GR3) 2316904.
GERMANY UngererstraBe 129, D 8000 Munchen 40. Tel: (089) 3609 06 0. Tx: 523980. Fax: (089) 3609 06 55.
JAPAN  Saito Building 6F 6-6-1, Sotokanada Chiyoda-Ku, Tokyo. Tel: (3) 839 3001. Fax: (3) 839 3005.
UNITED KINGDOM Cheney Manor, Swindon, Wiltshire SN2 2QW. Tel: (0793) 518000. Tx: 449637. Fax: (0793) 518411,
Tweedale Way, Hollinwood, Oldham, Lancashire OL9 7LA. Tel: 061 682 6844. Tx: 666001. Fax:061 688 7898.
Lincoln Industrial Park, Doddington Road, Lincoln LN6 3LF. Tel: 0522 500500 Tx: 56380. Fax : 0522 500550.
East Lane, Wembley, Middx HA9 7PP. Tel: 081 908 4111 Tx: 28817 Fax: 081 908 3801.
UNITED STATES Sequoia Research Park, 1500 Green Hills Road, Scotts Valley, California 95066.
OF AMERICA Tel: (408) 438-2900. ITT Tx: 4940840. Fax: (408) 438-5576.

Two Dedham Place, Suite 1, Allied Drive, Dedham, Massachusetts 02026. Tel: (617) 320-9790. Fax: (617) 320-9383.
13900 Alton Parkway #123, Irvine, California 92718. Tel: (714) 455-2950 Fax: (714) 455-9671.
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