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VME/VXI MODULE WARRANTY

C&H Technologies, Inc. warrants its VME/VXroducts to bdree from defects in material and
workmanship forone yearfrom date ofshipment. C&H Wi repair or replace théefective
product withoutchargewithin the warranty period, provided tllefective item is shipped, freight
prepaid, to C&H Technologies, at 158Uion Drive, Pflugerville, TX 78660. C&H wil pay
return freight charges to any point in the continental United States or Canada.

Obligations under this warranghall be limited taepair or replacement, at C&H's discretion, of
anyproduct or part thereafhich has beereturned by theriginal purchaser with transportation
prepaid and, upoaxamination by C&H, found to be defective. C&H assumesesponsibility

for loss or damage to equipmdigingreturned for repair or replacement under the ternteisf
warranty. Equipment whicluponexamination by C&H, requires repair or replacemenpants
thereof as a result of improper installationisuse, unauthorized alterations or repairs, or user
negligence, will have such repairs or replacement of parts made at then current rates.

This warranty does not coverdamage caused by misuse, neglect, accident, or improper
application or installation. C&Hhallnot beliable for consequential damagesanfy kind arising

out ofthe purchasadnstallation, use omisuse ofthe product. C&H makes no representation or
warranty ofany kind, eitherexpressed oimplied, with respect toequipment operation or
procedures.Any action that the usenaytake inrelianceupon the operation or accuracytbis
equipment shall be taken solely at the user's own responsibility and risk.

Please notify the C&H sales department to obtain a Return Authorization Number (RAN) prior to
return of a product under the termstbis warranty. Notification is tanclude the Model and
Serial numbers ofhe productalong withfull details ofthe problem. Modules returnesthould
clearly show the RAN on the outside of the package.



AMENDMENT NOTICE

C&H Technologies, Inc. makesseryattempt to provide up-to-dateanuals withthe associated
equipment. Occasionally, change® made tothe equipment wherein it is necessary to provide
amendments tthe manual. If any amendmerase provided fothis manual theyare printed on
colored paper and will be found at the rear of this manual.

NOTE

The contents chny amendmenhay affect operationmnaintenance,
or calibration of the equipment.



INTRODUCTION

This manual describebe furctional operation of the C&H Model VX480B VXI 1556 odule
(Part No. 11026400).This module isone of anumber oftest and data acquisition/control
modules in the VME and VXI format provided by C&H.

Contained within thismanual is information orthe physical and electrical specifications,
installation andstartup procedures, operating proceduresctiomal analysisand figures and
diagrams required to adequately support this product.

The part numbers covered by this manual are:
Part Number Description

11026400-0001 VX480B with Triax front panel connectors
11026400-0002 VX480B with 9-pin Dsub front panel connector
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1.0 GENERAL DESCRIPTION

The VX480B provides Bus Controller/Multi-Remote Terminal functions on a B-Size VXI
module. The VXIbus interface is dual accesdigwing the host to update data residemmory

on the cardeven wherthe interface is active. Thisapability allowssupport offull dynamic
simulation.

1.1 PURPOSE OF EQUIPMENT

The VX480B connects thdual redundant backuphannels tothe P2 VXI Local Bus for
simulation systems and to externally routed connectors.

1.2 SPECIFICATIONS OF EQUIPMENT
1.2.1 Key Specifications

* MIL-STD-1553B Notice Il Dual Redundant Data Buses
* Customization is possible using flexible microprocessor based design
* 96K Bytes of dual ported RAM
* Standard VXI interrupts supporting fully dynamic simulation
* Direct and transformer coupled connections provided
* Complete self-test capability
* Bus Controller Mode (BC):
- Flexible linked list structure
- Six sawtooth functions
- Time tagging
- Checksum function
- Dynamic tagging
- Inter-message gap programmable from2® 32767ms
Error detection
. Multlple Remote Terminal Mode (MRT):
- Simulation of all 31 remote terminal addresses
- Mode, broadcast and RT to RT command handling
- Automatic operation of broadcast command received bit
- RTs not simulated can be monitored
- 5pusresponse time
- Six sawtooth functions
- Time tagging
- Checksum function
- Dynamic tagging
Error detection
. Buffered MRT Mode (BMRT):
- Received data stored in buffers
- All standard MRT functionality



1.2.2 Electrical
The module internally uses +5V and £12V. The power requirements are as follows:

+5V  3.0A max.

+12V  0.8A max.

-12V  0.1A max.
1.2.3 Mechanical
The mechanical dimensions ¢fie module is in conformance witlhe VXI busspecification for
single slot Size-B modules. Tm®minal dimensionare 233.35 mm (9.18in) high x160 mm
(6.299 in) deep. The module is designed for a mainframe with 20.32 mm (0.8 in) spacing between
slots. As required by the VXI bispecification, thesdimensionsare in accordance with those
given in the VME bus specification (Rev. C.1).
1.2.4 Environmental

The environmental specifications of the module are:

Operating Temperature: °0 to +55C
Storage Temperature: 4D to +75C
Humidity: <95% without condensation

The cooling requirements are:

Power Dissipation: 15.50 Watts per slot
APressure across module: 0.04 mp©OH
Air Flow: 1.24 liters/second for 2 internal temprature rise

1.2.5 Bus Compliance

The modulecomplies withthe VXIlbus Specification RevisioriL.4 for Bsize register based
modules and with VMEDbus Specification ANSI/IEEE STD 1014-1987, IEC 821 and IEC 822.

Manufacturer ID:  FCJg

Model Code: FFGs

Addressing: Al16, A24, A32

Data Transfer: D16

Interrupts: ROAK

Local Bus: Class 4 Analog Medium (if jumpers installed)



2.0 INSTALLATION
2.1 UNPACKING AND INSPECTION

In most cases the VX480B will have been individually sealed and packaged for shipment.thderify
there hadeen no damage tbe shipping container. If damage exists thére container should be
retained as it will provide evidence of carrier caused problems. Such problems sheyddried to
the carrieimmediately as well as tG&H. If there is no damage to tilstippingcontainer carefully
remove themodule from its box and plastic bag and inspectafoy signs of physicalamage. |If
damage exists, report immediately to C&H.

2.2 HANDLING PRECAUTIONS

The VX480B contains components that seasitive toelectrostatic discharge. Wgn handling the
module foranyreason, do so at a static-controlled workstation, wherm&sible. At aninimum,
avoid work areas that arpotential static sources, such as carpeted aréasid unnecessary
contact with the components on the module.

2.3 INSTALLATION

Set orverify the module's logicahddress. Insert theodule intothe appropriate slot according to
the desired priorityApply power. If noobvious problems exisproceed tacommunicate with the
module as outlined in your host processor's user's guide.

2.4 PREPARATION FOR RESHIPMENT

If the VX480B is to beshipped separately it should be enclosed in a suiediierand vapor proof
plastic bag. ldatseal ortape theplastic bag to insure a moistypeoof closure. Wen sealing the
bag, keep trapped air volume to a minimum.

The shippingcontainer should be a rigid box sdifficient size andtrength to protect thequipment
from damage. If the VX480B was received separately from a C&H systenththemginal module
shipping container and packing material may be re-used if it is still in good condition.






3.0 FUNCTIONAL DESCRIPTION
3.1 GENERAL

The VX480B is a full-featured, high performance MIL-STD-1553B Serial Bus
Simulator/Analyzer designedor the VXlbus backplane. Themodule uses aflexible
microprocessor based architecture that occupies 128K bytes of offset memory. The offset
memory is split intdwo parts. Al memory is accessed &6-bit words, howevegnly the lower

byte is validfor the upper 64Koytes of memory. The moduseipports A24 and A3addressing
modes with D16data transfercapabilities. Theinterrupt level and status/ID arefully
programmable.

PROCESSOR { ’MIL-STD-lSSSB
LOGIC CHANNEL A

l

VXI puny
INTERFACE [4——— )| MEMORY —}M%HSAT,\'IDN}ESLE’EB

LOGIC

Figure 1. Simplified Block Diagram

3.2  SWITCHES AND JUMPERS

Several switches and jumpease provided forconfiguring the VX480B. The location of the
switches are shown in Figure 2 and their functions are described below.

3.2.1 Logical Address Switches

An 8-bit Logical Address Switch is provided tmiquely identifythe module inthe system. See
4.0 for setting instructions.

3.2.2 A24/ A32 Address Mode Jumper

A jumper (J2) is provided taallow the user to select A24 addressifigmper link in) or A32
addressing (jumper link out).



3.2.3 1553 Bus Configuration Jumpers

Jumpers are provided to configure Bus A and/or Bus B as direct coupled or transformer coupled,
to route thesignals tothe local bus(P2 connector) or to the fromanel Triaxconnectors (or
optional 9-pin DSUBconnector), and to select tpelarity of the signals. The location of the
jumper are shown in Figure 2.

| P1 | 1 128 | P2 |

SW1
Logical 6 313
Ad ress r J7 % E r J14
Switch A 3 A B B J15
L J9 L J16
J10 Ji7

1553
Data Bus
Configuration
(see text)

J2
Address
Space

in = A16/A24
out = A16/A32
A ----7, B
E Optional E
- 9-Pin DSUB
Triax Triax

Figure 2. Location of Switches and Jumpers
3.2.3.1 Bus Coupling Configuration

Table | shows the jumper arrangement required to configure the bus coupling method for direct or
transformer coupling.

Table 1. 1553 Coupling Configuration

Function Bus A Bus B

Direct coupled J6| 1-2 | J13 | 1-2
J7 1-2 Ji4 | 1-2

Transformer coupled J6| 2-3 | J13 | 2-3
J7 2-3 J14 | 2-3




3.2.3.2 Bus Signal Routing Configuration

Table Il shows the jumper arrangement required to route the 1553 bus signals to the P2 Local
Bus or to the front panel BJ77 Triax connectors or to the optional 9-pin DSUB connector.

Table 1l. 1553 Signal Routing Configuration

Function Bus Bus
A B

Route signals tothe FrontPanel Triax} J8 1-2 | J15 | 1-2
connectors (or optional 9-pin DSUB) J9 1-2 | J16 | 1-2
J10 1-2 J17 | 1-2
Route signals to the P2 Local Bus J8 2-3 | J15 | 2-3
J9 2-3 | J16 | 2-3
Ji10 | 2-3 | J17 | 2-3

3.2.3.3 Bus Polarity Select Jumpers

Jumper pairs (J11 and J12) are provided to seleqdlaety ofthe 1553 busignals athe local
bus and front pan@onnectors. Thes@smpersarenormallyused by the factory to configure the
board for alternate transformer configurations, however,ntag also be used to reverse the
polarity for diagnosing or correcting system level wiringoroblem. The factory default setting
provides polarity in accordance with Mil-Std-1553B Notice Il (i.e., positive Manchéster
connected to the center pin). To reverse the polarity, changarpers froml-2 and3-4 to 1-4
and 2-3, or vice versa.

3.3 INDICATORS

Two LED indicators are provided on the fropénel. One indicates accessthhe MODID, the
other indicates the BOARD SELECT status.

MODID: This red frontpanelLED illuminateswhenever the
host processappliesthe MODID sgnal tothe slot
the module is occupying.

BD SEL: This greenfront panel LED illuminates whenever
the module is properly accessed khe host
processor.



3.4 CONNECTORS

See Appendix B for pin configurations.

341 F Panel C t
4. ront Panel Connectors c&H
Two BJ77 Triax connectorgr optionally two 9-pin DSUB ]

connectors) are provided for 1553 Bus A and Bus| B |-
connection. The connectors can be configured for either | wesrossse
BUS ANALYZER/

direct or transformer coupled. See 3.2.3 and 3.3ufoper SMULATOR
configurations.

3.4.2 Rear Connectors
3.4.2.1 P1 Connector

The P1 connector is configured in accordance with the VXI
P1 specification.

3.4.2.2 P2 Connector

@ BosEL

The P2 connector is configured in accordance with the VXI P
MODID

P2 specification with utilization dhelocal busfor 1553 data.
Bus A and Bus B direct and transformimes can be
connected to théocal bus usingthe jumpers discussed in
3.2.3. If thgumpersare configured to use thecal bus, then
the line is connected to botbw 'A" and 'C' ofthe local bus.
If the local bus isnot used for 155ommunication, then row .

‘A" and 'C' are shorted as specified in the VXI specification. iy - oPToN

BUS B

There ara@wo types of registers used to configure and control

the VX480B. VXI compliantcontrol registers are used to
control and status the VXhterface andare located in the
Al6 address space according to tbgical address. 1553
control registers are located in the A24 or A32 address spac
at a base address specified in the VXI Offset register. a/X l

3.5 CONFIGURATION REGISTERS

bus

Figure 3. Front Panel



3.5.1 VXI Configuration Registers

The VXI configuration registers contaiasic information needed to configure a VXlbus system.
The configuration information includes: manufacturer identificafwoductmodelcode,device
type,memory requirements, devisgatus,and devicecontrol. The registers alwiefly described
below and are detailed in Figure 4:

VXI Identification(ID) Register (0000h) - A read dhis registers provides manufacturer
identification, device classificatiorfi.e., Register Based), and the addressing mode
(A16/A24/A32). A write to this register has no effect.

VXI Device Type Registef0002h) - A read othis register provideshe model code
identifier and the amount of memory required. A write to this register has no effect.

VXI Status/Control Register (0004h) - A readtbfs register providethe state of the
A24/A32 Enable bitthe state of P2 MODID1ine, and theReady and self-test Passed
status. A write othis register controlthe enable/disable of A24/A32 addressing and can
reset the module.

VXI Offset Register (0006h) - This read/write regisiefinesthe base address (OFFSET)
of the 1553 configuration registers and memory as shown below.

bit 31 24 23 17 16 15 0
A24 | A24Offset | Reg/Memory Address |
A32 | A32 Offset (MSB)| A32 Offset (LSB) Reg/Memory Address |

Table Ill. VXI Register Address Map

A16 Address| Description
0008-001F Unused Registers Locations
0006| VXI Offset Register
0004 | VXI Status Register
0002| VXI Device Type Register
0000| VXI Identification (ID) Register




00 VXI ID
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0

Write Not Used Not Used
Device | Address
Read Class Space Manufacturer 1D

Device Clasg] Device Class (Register Based = binary 11)
Address Spacél Address Space (00 = A16/A24, 01 = A16/A32)
Manuf. ID O Manufacturer Identification (C & H Technologies = Fg1

02 VXI DEVICE TYPE

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6| 5| 4] 3| 2| 1| 0
Write Not Used
Read  Reqd Memory | Model Code

Req'd Memoryd Amount of memory required by card (128Kbytes - in A24 addressing mode = 0110, in A32
addressing mode = 1110)
Model Coded Model code (C&H Model VX480B = FF()

04 VXI Status/Control
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6| 5| 4] 3| 2| 1 0
Write| A24 Not Used Rst
A32
Ena
Read A24 "fg*D Not Used Rdy Pasg O 0
A32
Act

A24/A32 Enall Enable A24/A32 Access (1 = enabled)
Rst 0 Reset (1 = reset card)
A24/A32 Act 0 A24/A32 Active (1 = A24 or A32 addressing is active)
MOD ID* O Module ID Status (0 = P2 MODID line is selected)
Rdy 0 Ready (1 = ready)
Passl] Self-test pass/fail indicator (O = executing or failed, 1 = passed)

06 VXI OFFSET REGISTER

Bit| 15| 14| 13| 12| 11| 10l 9 8 7/ 6 5§ 4 4 2 1 0
Write]  A24 Offset/A32 Offset (MSB) A32 Offset (LSB) N/U
Read A24 Offset/A32 Offset (MSB) A32 Offset (LSB) D

A24/A32 Offsetd Most significant bits of A24 and A32 (upper part) offset address
A32 Offset 0 Least significant bits of A32 offset address (lower part)
N/U O Not Used (ignored)

Figure 4. VXI Configuration Registers
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3.5.2 1553 Common Configuration Registers Description

Time Stamp Register (Offset + FFFE) - Tragister is a read/write location thgives the
host access to theme stamp. The time stamp formapsr MIL-STD-1760A. The host
computer can readll 16-bits of the register withit O representing ¢&%. Howeverthis
bit is not transmitted on the 1553 bus, effectively resulting in ad #8te stamp. \Wen a
time stamp word is transmitted, bit O is always zero.

Table IV. Common MIL-STD-1553 Registers

Addr (Hex) | Description
Offset + FFFE| Time Stamp (read/write)
Offset + FFFC| RESERVED
Offset + FFFA| Amplitude (write only)
Offset + FFF§ RESERVED
Offset + FFFG 1553 Control (read/write)
Offset + FFF4 1553 Status (read only)
Offset + FFF2 IRQ Level/Status ID (read/write)

Amplitude Register (Offset + FFFA) - The amplitudgister is a writ@nly location used

by the host to control themplitude ofthe bussignalstransmitted by the interfacé/ith

direct coupling and a bus load of 70 ohms, the amplitude can be varied from 0 volts with a
value of zero to approximately 10 volts with a value of;FF

1553 Control Register (Offset + FFF6) - The control register is a read/write location used
by the host todeterminethe operation and operational mode of the interface. The
interface remains inactive untile G/Hbit is set. WhenG/H is set, theénterfaceexamines

the BMRT, ST and B/R bits to determine the operational mode accordingftiidiaeng

table.

321
0 0 O Multiple Remote Terminal (MRT)
X 0 1 Bus Controller (BC)
X 1 X Selftest

1 0 0 Buffered Multiple Remote Terminal (BMRT)

Note: Toinsureproper operationfjrst set the mode then set the G/H bit
with samemode. Donot change the operational moudile the
interface showsbusy becauseerroneous actiongnay result.
Instead, clear the G/H bit, change the mode, then set the G/H bit.

11



3.5.3

1553 Status RegistéDffset + FFF4) - Thetatus register is a readly register used by
the host to discover the current state of the interface.

IRQ Level/Status Register (Offset + FFF2) - The IRQ level/status registeres the
interrupt requestkvel and basestatus useevhenthe interface generates\axl| interrupt.
An IRQ level of zerodisablesinterrupts. Wen aninterrupt is generated, thfelowing
value is added to the base status:

Value
Interrupt Source Added
Selftest completion 2
BC operation 2
BMRT command received 0

During an interrupt acknowledgsycle, the logical address is presented in the loviogte
and the status value is presented in the upper byte.

Bus Controller Registers

StepRegisters (Offset + FFEG) - There anestep register6§STEP 0 to STEP Starting
at this location and progressidgwnward. Wenused with thdlag codestheyare used
as additive step values.

Count Registe(Offset + FFE4) - Theount register is used teterminethe number of
iterations a list of messages is totkansmitted. Wenthe end of thdist is reached, the

count is decremented. When the count is decrementagt oo theinterface is returned to

a quiescent state. If the countnsiially set to zeravhen Bus Controller mode is entered,
then the list of messages is transmitted continuously until the interface is halted by the G/H
bit in the control register. If interrupts asmabled, an interrupt is generated at the
completion of thenumber of iterations. If transmitting continuously mderrupt is
generated until BC mode is stopped.

Root Register (Offset + FFE2) - Theoot register contains the address of first
message to be transmitted when transmission commencesntlki¢ end of thdist of
messages is reached, this register is used to refresh the list of messages.

Note: The valueentered in th&Root Register must be scaled fthre on-
board processor. This is done by dividing the address by two.

12



3.5.4 Remote Terminal Registers

StepRegisters (Offset + FFEG) - There anestep register6§STEP 0 to STEP Starting
at this location and progressidgwnward. Wenused with thdlag codestheyare used
as additive step values.

RT StatusRegisters (Offset + FFE4) - There ares3atus registers, one feach Remote
Terminal supported by thaterface. They begin at this location gmmdgress downward.
The statusvord registercontains the pattern dits for the status word to beansmitted
by the terminal onreceipt of avalid command. The RT Enable/Mask byte is located
$10001 above each of teatus registersThis byte isused toenable/disabléhe RT and
to specify the dynamic tag mask.

3.5.5 Buffered MRT Registers

The Buffered Remote Terminal registers are identical to MRT mode with the exception of the RX
Data Pointer is referred to as the RX Buffer Pointer.

3.5.6 Self-test Registers

After the self testBuilt In Testshave been completdtie busy bit inthe status registerilvbe
cleared. The results of the Bt&an then be found in the result registile the firmware version
and revision can be found in the version and revision registers.

Results Register (Offset + FFFO) - Contains the results ddelhgest operation. Ithis
register is zero theall the testshave passed arttie interface is functioning normally, if
the register isiot zerothen one or more teskmve failed. Refer to 4.fr the meaning
each bit.

Version Register (Offset + FFEE) - Contains the version ofitimevare currently running
the on-board processor.

Revision Register (Offset + FFEC) - Contaite revsion of thefirmware currently
running the on-board processor.
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Offset +FFFH Time Stamp
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6] 5] 4 3 2 1| 0
Write Time Stamp Value (see text)
Read Time Stamp Value (see text)
Offset +FFFA Amplitude
Bit| 15 | 14 | 13| 12| 11| 10| 9 8| 7| 6| 5] 4 3 2 1| 0
Write Not Used Bus Signal Amplitude ($FE 10 Volts)
Offset + FFF§ 1553 Control
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6| 5 4 3 2 1] 0
Write Not Used MD| ST| B/R| GH
Read Not Used MO ST| B/R G/H

MD O Mode, (0=MRT, 1=BMRT)

STO Self-Test (1 = perform BIT, 0 = normal operation)
B/RO Bus Controller (BC)/Remote Terminal (RT) Mode Select (1 = BC, 0 = RT)
G/HO Go/Halt Flag (0 = halt, 1 = go)

Offset + FFF4 1553 Status
Bit| 15 | 14| 13| 12| 11| 10| 9| 8| 7| 6] 5] 4 3 2 1] 0
Read Not Used BS

BSY O Busy (1 = busy)

Offset + FFF] Interrupt Request Level/Status
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3 2 1| 0
Write Level Base Status
Read Level Base Status + Interrupt Source

LevelO Interrupt Request Level (0 = interrupts disabled)
Statusd Interrupt Source (see text)

Figure 5. 1553 Common Configuration Registers
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OFFSET + 1FFFF

1FFEE

1FFE1

FLAGS

10001

OFFSET + FFFE TIME STAMP
FFFC RESERVED
FFFA AMPLITUDE
FFF8 RESERVED
FFF6 CONTROL
FFF4 STATUS
FFF2 IRQ LEVEL/STATUS
FFFO STEP O
FFEE STEP 1
FFEC STEP 2
FFEA STEP 3
FFES8 STEP 4
FFEG STEP S5
FFE4 COUNT
FFE2 ROOT
FFEO

MESSAGES
0000

Figure 6. Bus Controller Memory Map
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OFFSET + 1FFFF

1FFES
1FFE3

1FFA9

11801

11001

10801

10001

RT 0 EN/MASK

RT 1 EN/MASK

RT 30 EN/MASK

TRANSMIT AND
RECEIVE
FLAGS

RX GUARDS
FLAGS

TX GUARDS
FLAGS

MODE CODE
TYPE

OFFSET + FFFE
FFFC
FFFA
FFF8
FFF6
FFF4
FFF2
FFFO
FFEE
FFEC
FFEA
FFES
FFE6
FFE4
FFE2

FFA8

1800

1000

0800

0000

16

TIME STAMP

RESERVED

AMPLITUDE

RESERVED

CONTROL

STATUS

IRQ LEVEL/STATUS

STEP O

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

RT 0 STATUS

RT 1 STATUS

RT 30 STATUS

TRANSMIT AND
RECEIVE DATA

RX DATA POINTERS*

TX DATA POINTERS

MODE CODE DATA

* Rx Buffer Pointers in
the Buffered MRT mode

Figure 7. Remote Terminal Memory Map




10001

OFFSET + FFFE
FFFC
FFFA
FFF8
FFF6
FFF4
FFF2
FFFO
FFEE
FFEC

0000

TIME STAMP

RESERVED

AMPLITUDE

RESERVED

CONTROL

STATUS

IRQ LEVEL/STATUS

RESULT

VERSION

REVISION

Figure 8. Self-test Memory Map
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4.0 OPERATING INSTRUCTIONS
4.1 NORMAL OPERATION

Prior to installation, the module's logical address must be set. The logical address has a range of 0
to 255. Any value within thisrange isvalid, but care should be takevot to set thdogical

address the same as another module in the system. Position 1 on the switch is siggifiazsit

bit and has a weighted value D28 whenthe switch is in theoff position. Position 8 on the

switch is the leassignificant bitand has a weighted value of 1 whitye switch is in the off
position. The sum dhe weightedvalues ofall the switches in theff position isthe module's

logical address. The VXI secondary address is the logical address divided by 8.

4.2 BUS CONTROLLER OPERATION

Each message transmittedthg Bus Controller usesmessagestructureconsisting of a header
and a variablelata section. Themessage header describes wihbesdatacan be found, thevord
count, thanter-message gap, and tt@mmandvord. Message headers digked using pointers.
The messagdatacanimmediately followthe header or be pointed tising adata pointer (see
Figure 9). Additionatontrol information, one byte wide, is located $10001 altbeeheader or
data.

4.2.1 Forward Link

. . . SEQUENTIAL MESSAGE FLOW
This word contains pointer to the next oot [

message to be transmitted. A null pointer is MESSAGE

used to mark the end of thist. Thevalue o]

entered for the forward link address must| be HEPDER MESSAGE

scaled for the on board microprocessohis HEADER| \_\/esSAGE
. . "y S SATA

is done by rightshifting the leastsignificant 0

he HEADER
DATA

16 bits ofthe address by one place. T
mostsignificant bit of thisword will indicate
whether the datablock of the message
pointed to directly followsthe command| root [1

POINTER MESSAGE FLOW

word (seeFigure 10) or is accesseda a MESSAGE
: . 1]

pointer (see Figure 11). If the mast HEADER| \ casace

significant bit is 0the data follows the POINTERI 4]

command word. Ifitis 1 the data is accessed TEACER| \(MESsaGE

. . DATA 0

via a pointer. HEADER
DATA POINTER

4.2.2 RT-RT Flag + Tx Word Count

DATA

This word contains acount of the words tQ
be transmitted. Thisount excludes the
commandword itself. If the message is an

Figure 9. Bus Controller Message Flow
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RT to RT transfer the count must be onesbablethe secondommandword to betransmitted

and the mossignificant bit ofthe wordmust beset. Thebyte located $10000 abowas word is

the Bus Seledbyte and is used to selaghich busthe associatedommand shall bedansmitted.

Bus A is selected by setting the byte to the value of $DE. Bus B is selected by setting it to $FD.
4.2.3 Inter-message Gap

This inter-messaggap for the message. If the meggnificant bit in thisocation is set then the
duration is inmilliseconds els¢he time is in microseconds. This gives a range of inter-message

gaps fromthe minimum to 32767 microseconds in 1 microsecandrements and 1 to 32767
milliseconds in 1 millisecond increments.

Note: In broadcast mode there is a -7 microsecond offset.

ROOT > OFFSET + FFE2| PTR TO 1ST MSG (MSB=0) |

ROOT PTR + 10001 GUARD FLAG ROOT PTR + 0 FORWARD LINK (MSB=0)
+10003  BUS SELECT + 2 RT-RT FLAG + TX WORD CNT
+ 10005 MASK +4  INTER-MESSAGE GAP

+6 COMMAND WORD

+ 10009 TX FLAG 1 +8 TX WORD 1
TX FLAG 2 TX WORD 2

TX FLAG 3 TX WORD 3

TX FLAG 4 TX WORD 4

TX FLAG 5 TXWORD 5

TX FLAG N TX WORD N

RX FLAG 1 RX WORD 1

RX FLAG 2 RX WORD 2

RX FLAG 3 RX WORD 3

RX FLAG 4 RX WORD 4

|  RXFLAGM | | RX WORD M

where N = Tx Word Count

M =

command word

Number of words expected according to the

Figure 10. Bus Controller Sequential Message Format
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ROOT > OFFSET + FFE2| PTR TO 1ST MSG (MSB=1) |

ROOT PTR + 10001| GUARD FLAG ROOT PTR +0 FORWARD LINK (MSB=1)

+10003| BUS SELECT + 2| RT-RT FLAG + TX WORD CNT
+ 10005 MASK +4 INTER-MESSAGE GAP
+6 COMMAND WORD
+8 POINTER TO DATA
DATA ADDR + 10001 TXFLAG 1 DATA ADDR TXWORD 1
TX FLAG 2 TXWORD 2
TXFLAG 3 TXWORD 3
TX FLAG 4 TXWORD 4
TXFLAG 5 TXWORD 5
TXFLAG N TXWORD N
RXFLAG 1 RXWORD 1
RX FLAG 2 RX WORD 2
RX FLAG 3 RXWORD 3
RX FLAG 4 RXWORD 4
RX FLAG M RXWORD M

Figure 11. Bus Controller Pointer Message Format

4.2.4 Command Word

This word contains the MIL-STD-1553 command word for the message.

4.2.5 Guard Flag

The guardlag byte isset to non-zeravhenthe messagelata isbeingaccessed. Thitag can be

used by the host to help ensure data integrity.

4.2.6 Bus Select

The Bus Select byte is used to selebich busthe associatedommand is transmitted. Bus A is
selected by setting the byte to the value of $DE. Bus B is selected by setting it to $FD.
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4.2.7 Mask

The mask byte used in conjunction witllymamictag wordand its associateithg code. Based
on theflag code, thevalue ofthe mask is used to determimehich bits inthe data word are the
sourceidentificationcode andvhich bitsare thedynamiccounter code. Th&able belowdefines
how the mask is used:

Flag Code Mask Defines

Usage of Source ldentification Code Dynamic Counter Code
$D8-$E2| Lower byte | Bits 8-15 and the 0 bits in mask bitd in mask
$E4-$EE| Upper byte Bits in mask Bits 0-7 and the 1 bits in magk

4.2.8 Pointer To Data

This word contains a pointer to the message data. If the most significant bit of the forward link to
themessage is 1 then this pointer is required to inditeteaddress of thirst data word. This
enablesmore than one message to tisesamedata. If the mossignificant bit ofthe forward

link to themessage is O thethe pointer isnot required, thecommandword isfollowed by the

first data word.

Note: The valueentered in the pointer locations mustdoaled forthe on-board
processor. This is done by dividing the address by two.

4.2.9 Transmit (Tx) Words
The Transmit Words are transmitted with the command if thebif/fRzero. The contents of the

data words transmittechn be modified bgetting theflag byte, located $10001 above the data
word, to one of the following flag codes:
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Flag
Code | Description

$D8 | Dynamic tag word, dynamic counter not above bit 7, step 0
$DA | Dynamic tag word, dynamic counter not above bit 7, step 1
$DC | Dynamic tag word, dynamic counter not above bit 7, step 2
$DE | Dynamic tag word, dynamic counter not above bit 7, step 3
$EO0 | Dynamic tag word, dynamic counter complement of $D8 counter with carry
$E2 | Dynamic tag word, dynamic counter complement of $D8 counter
$E4 | Dynamic tag word, dynamic counter above bit 7, step 0

$E6 | Dynamic tag word, dynamic counter above bit 7, step 1

$E8 | Dynamic tag word, dynamic counter above bit 7, step 2

$EA | Dynamic tag word, dynamic counter above bit 7, step 3

$EC | Dynamic tag word, dynamic counter complement of $E4 counter with carfy
$EE | Dynamic tag word, dynamic counter complement of $E4 counter
$F8 | Check Sum

$F9 | Time Stamp

$FA | Step 5 }

$FB | Step 4 }

$FC | Step 3 } Sawtooth

$FD | Step 2 }
$FE | Step 1 }
$FF | Step 0 }

4.2.9.1 Dynamic Tag Words

Dynamictag wordsconsist of a sourc&lentification code and alynamiccounter codenhich
increments each timine word istransmitted. Based on tlilag code, thevalue ofthe mask is

used to determine which bits in the data word are the source identification code and which bits are
the dynamic counter code. See 4.2.7 for a definition of the mask.

Codes $D8 to $DE

These codes are usedhenthe dynamiccounter code does nektend above bit 7 dhe data
word. Theyare used in conjunction with theask wherghosebits whichare occupied by the
dynamiccounter code are set to one. Egample, if it is required that bits O to 3thé dynamic
tag wordcontain thedynamiccounter code andits 4 to 15the sourcadentificationcode,then
the mask should be $OF.

The stepsizes used bthe dynamiccounters arelefined inthe same way athe normal sawtooth
functions. The sourcalentification code and countestart value are set in the data word to
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which the flag is assigned. For example, if flag code $D8 is associated with data word $1280 with
the mask set to $3F and step 0 set to $0001 thdirghtme it is transmitte1280 vill be sent,
the next time $1281 and so on.

If it is required that thelynamiccounter not start diit O, the stepsize should beset to a power
of 2 (i.e., if the counter is required to start at bit 2, set the step size to $0004).

Codes $E4 to $SEA

These codework in asimilar fashion tacodes $D8 to $E2 but for words which the dynamic
counter code extends abobie 7. For example, if it is required that bits O to 10tbé dynamic
tag wordcontain thedynamiccounter code anbits 11 to 15he sourceadentificationcode,then
the mask should be set to $07.

Codes $E2 and $EE

These codes are special cases. These codes do not implement a stégnianticeounter code.
Instead, they place, in accordance witemask bitsthe two'scomplement othe lastdata word
transmitted with thdlag code $D8 or $E4. Faxample, ifthe flag code $D8(or $E4)and the
mask $1F is used #te beginning of a message ti@nsmit thedata word XXXX XXXX XXX0
0111 and, at the end of tsame message, flagde $E2 (or $EE) issed, then the dataord
XXXX XXXX XXX1 1001 will be transmitted. The bits shown as Xlwe determined by the
data word associated with the flags.

Codes $EMnd $EC are alsspecial casesimilar to $E2 and $EE. The difference is that any
overflow fromthe two'scomplement is added intbe word to be output.e., if in theexample
above, thalynamiccounter code haddeen00000 and thelata wordassociated with thitag $EO
was $1240, then $1260 would be transmitted).

4.2.9.2 Checksum (Code $F8)

This code instructs the processor to transmit the checksum for the message.

4.2.9.3 Time Stamp (Code $F9)

This code instructs the processor to transmit the current time stamp value.

4.2.9.4 Sawtooth (Codes $FA to $FF)

These codes instruct the processor to transmitdex value that is incremented according to the
step register value.
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4.2.10 Received (Rx) Words

A number of locationsire used to save thiatareceived fronthe Remote Terminal in response
to a command. This data consists of the statwsl returned by theerminal andhe data words,
if any. Theflag byte, located $10001 above the datard, contains one of thillowing values
to identify the data word. The most significant bit of this byte is set on the last word received.

Flag
Code Description
$00 Data Word
$01 Status Word
$02 No Response

4.3 REMOTE TERMINAL OPERATION

The interface, when operating in Remote Terminal mode, is capaBieatating all terminals
each with amaximum of 14sub-addresses @ny combination up to thiBgure, with unique
transmit and receivdata. Wen enabled, each terminal is capablswgportingall MIL-STD-
1553B transfers. Wen disabledthe terminal canact as gpassive monitor storingll the data
from "live" RTs. Each Remote Terminal canibdividually enabled and disabled usitite flag
byte located $10001 abovke status word registefEachterminal is enabled by writing a non-
zero into the appropriateyte location. This location is alssed for thedynamictag mask. In
RT mode flag codes $D8 to $E2 must be useith the maskset to $FF.Using flagcodes $E4
to $EE with mask set to $00 will disable the RT.

The interface is capable of supporting falifferent responses to mode commands. These
responses are:

Flag
Code | Description

$F0 | Status Word only

$F2 | Status Word + One Data Word
$F4 | Above + Clear SRQ bit

$F6 | Update Time Stamp Using Data Word

The interface allowghe response type to be selectedalbpossible modeodes forall terminals
individually programmed. Selectinthe required response for each mode code is achieved by
writing the select code into a location in the mode code map. This map is situatelolyie tea

of theinterface memory and startsaddress base + $10001. The address of the required select
byte is formed as follows:
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OFFSET + 1 0000 ORRR RRMM MMM1

where, RRRRR is the terminal address.
MMMMM is the mode code number.

If the mode code is eeceive modeode or is unused, then the selegte must bezero. If the
mode code response selecietudes an additionalata wordthen thisdata word is takefrom
the word location $10001 below the select byte.

4.3.1 Pointers

The data areas used &gch Remotéerminal to either transmdatafrom or storereceiveddata
into are pointed to by pointers. The pointers are found invtlrd memoryarea and consist of
two fixed size arays based on a pointer per RT/88mbination. The address tife required
pointer can be formed as follows:

OFFSET + 0 0000 1RRR RRSS SSSO for the transmit data pointers.
OFFSET + 0 0001 ORRR RRSS SSSO for the receive data pointers.

where, RRRRR is the terminal address,
SSSSS is the subaddress.

At the byte location $10001 above each pointer locationgsiadflag. This flag, ifused, can
inform the host that the data area pointed to by the associated potueeigly being accessed
and that the integrity of the data may be suspect. The guard flag is non-zero the datsearga is
accessed.

Note: The valueentered in the pointer locations mustdoaled forthe on-board
processor. This is done by dividing the address by two.

4.3.2 Data

The areas for the transmit and receive data heusithe region bounded by the transmit pointers
and the statusvord registers and must be contiguoushis isthe only limitation placed on the
use of thisarea. This means thatore than one RT/SA TX or RX pointeray point to single
block of memory. This allows unus&®il/SA combinations to point tthe same transmit or
receive data.

The byte locations $10001 above ealeta word are used tmwnvey further informatiorabout
the transmit andeceivedata. Fortransmit data theseflags are used tomodify the data
transmitted in the same manner as the transmit data in Bus Controller Foydeceivedata, the
flagsare used to indicate thalidity of the receivednessage and to mattke end of theeceived
data. This is done using the following codes:
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Flag
Code Description

$00 Valid Data Word
$80 End of Message
$81 EOM due to Error

44  BUFFERED MULTIPLE REMOTE TERMINAL (BMRT) OPERATION

The BMRT mode igssentially aMulti-Remote Terminal Modevith theinterface able to emulate
or monitor up to 32 RemotEerminals (RE). Data to be transmitted by timerface is handled
in an identical manner tthe MRT mode. Receiveddata, however, isot "mailboxed” on an
RT/SA basis as inthe MRT mode. Instead, it jgut into "circulating ring buffers" of input
messages arranged on an RT/SA ba3isis allowsthe interface to maintain multipleopies of
the "same" message as defined iy RT/SAcombination. This allowshe user tohandle
multiplexed data messages.

4.4.1 Pointers
The transmitdata pointers operate as in the MRT mode. idueivedata pointers point to
"circulating ring buffers" on an RT/SA basis. tiie receivedatabuffer pointer is zero no data is

stored for that RT/SA.

4.4.2 Ring Buffers

Each ring buffer has fixed buffer headeand a user-definable number of buffer entries. Each

buffer header is comprised of the following parameters:

IRQ Level/Vector

The IRQ level/statuslefinesthe interrupt requedevel and base interrupgtatus used

when the interface generates a VXI interrupt. This IRQ level/status takes precedence over

the common configurationRQ level/status. If thdevel is zero then interrupts are
disabled. Otherwise, anterrupt is generated eatime a command is receivddr that
buffer.

Number of Buffer Entries

The minimum size of each ring buffer isne entry. Themaximumnumber of entries is
limited only by available address space.
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4.5

Ring Buffer Pointer

This isthe address of the next entry to be written. It musinitielly set by the user,
subsequently it is automatically updated. Wtteering buffer becometull (asdefined by
the "number of buffer entries” ithe buffer header), it Wi "wrap around” to the start of
thering buffer. The value must be scafed the on-board processor by rigdttifting the
least significant 16 bits of the address by one bit.

Control Word

Whenthe control word is zero, nmessageare stored in thbuffer. If it isnon-zero, the
buffer operatesnormally. Each buffer entry consists oo words, theCommandword
(loaded by the interface) and a uslefined pointer to themessagedata. The pointer
value must be scalddr the on-board processor by rigittifting the leastsignificant 16
bits of the address by one bit. Tiheiffer entries must be continuous witie header.
Guard flags operate the same as for the MRT mode.

In RT-RT modepnly thereceive command istored. If an error is detected imeessage
the message up to the error is stored, but the ring buffer pointer is not updated.

SELF-TEST OPERATION

Whenthe Built-In-Test is invoked, thterface performs a number tést onkey parts of the
interface circuitry, includinghe processomemory, registers, arehcoders. \Wenthe tests are
completed, the busy bit in the status register is cleared. The result of the BIT can then be found in
the result register. Ithis register iszero, then all the testshave passed antthe interface is
functioning normally. Ifthe register is non-zero, then one or more of the fededl. The
meaning of each bit is as follows:

@
—

Test Operation (0 = passed, 1 = failed)
Lower memory test with $5555 pattern
Upper flag memory test with $5555 pattern
Lower memory test with $AAAA pattern
Upper flag memory test with $AAAA pattern
Lower memory test with $0000 pattern
Upper flag memory test with $0000 pattern
Checksum Test

Time Stamp Test

Encoder Test

OO\ICDU'I-bOOI\)I—‘O|

The version and revision dfie firmware are also written to the respective registers for
access by thbost. However, note that after the Bi&is been run and a new operation
mode is selected and ran, the version and revision registers may no longer be valid.
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RX BUFFER POINTER

HEADER

RING
BUFFER

IRQ LEVEL/STATUS

NUMBER OF BUFFER ENTRIES (n)

RING BUFFER POINTER

CONTROL WORD

COMMAND WORD 0

DATA POINTER O

COMMAND WORD n-1

DATA POINTER n-1

INITIALLY

Figure 12. Buffered Multiple Remote Terminal Buffer Format

29



30



5.0

5.1

MAINTENANCE

BUILT IN TEST AND DIAGNOSTICS

Refer to 4.5 for self test operations.

5.2

TROUBLE ANALYSIS GUIDE

SYMPTOMS

Bus time out on A16 Access

Bus time out on A24/A32 Access

Fails Self Test

Set to run as BC but no output seen
on 1553 bus.

Ran as BC, then locks up

Set to run as MRT but does not
respond on 1553 bus.

POSSIBLE CAUSES

2.
3.

2.
3.
4.

1.

hobpPRE

NoOoGRWNE OARWODN

1. Logical address incorrectly set.

Card incorrectly installed.
Faulty card.

1. Offset register incorrectly set.
A24/A32 enable bit not set.
Card incorrectly installed.
Faulty card.

Faulty card.

Incorrectly connected to bus.
Root incorrectly set.
Amplitude incorrectly set.
Bus select incorrectly set.
Faulty card.

1. Flag code set to invalid value.
Insufficient space allowed for received data.
Link pointer incorrectly set.

Data pointer incorrectly set.
Faulty card.

Incorrectly connected to bus (polarity).
Amplitude incorrectly set.

RT not enabled.

Data pointer incorrectly set.

Flag code/mode code set to invalid value.
Insufficient space allowed.

Faulty card.
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APPENDIX A - TIMING SPECIFICATIONS

BUS CONTROLLER MODE.
Minimum Inter-message Gap 3

REMOTE TERMINAL MODE.
Minimum Inter-Message Gap

Simulate 4us
Broadcast s
Monitor 1Qus
Response Time §53

BUFFERED MRT MODE.
Tx Command

Simulate s

Monitor 15us
Rx Command

Simulate 13s

Monitor 13us
RT-RT

Both Simulate 1@as

Rx Simulate/Tx Monitor 14s

Rx Monitor/Tx Simulate 1@as

Both Monitor 1Qus
Broadcast 18s
Broadcast RT-RT

Tx Simulate 1@

Tx Monitor 2us
Broadcast Mode Code @8
Response Time

RT-RT <l2us

All Others 5t1us
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APPENDIX B - CONNECTORS

PIN C B A

1 D08 - D00

2 D09 - D01

3 D10 - D02

4 D11 BGOIN* D03

5 D12 BGOOUT* D04

6 D13 BG1IN* D05

7 D14 BG10UT* D06

8 D15 BG2IN* D07

9 GND BG20UT* GND
10 - BG3IN* -

11 - BG30UT* -

12 SYSRESET* - DS1*
13 LWORD* - DSO0*
14 AMS - WRITE*
15 A23 - -

16 A22 AMO DTACK*
17 A21 AM1 _

18 A20 AM2 _

19 A19 AM3 _
20 Al8 GND IACK*
21 Al7 - IACKIN*
22 Al6 - IACKOUT*
23 Al15 GND AM4
24 Al4 IRQ7* AO07
25 Al3 IRQ6* A06
26 Al12 IRQ5* A05
27 All IRQ4* AO04
28 A10 IRQ3* A03
29 A09 IRQ2* A02
30 AO8 IRQ1* AO01
31 +12V - -12V
32 5V 5V 5V

B-1

Figure B-1. P1 Pin Configuration




PIN C B A
1 - +5V -
2 - GND -
3 GND - -
4 - A24 GND
5 BUSA! A25 BUSA!
6 BUSA-! A26 BUSA-!
7 GND A27 -
8 BUSATAP! A28 BUSATAP!
9 BUSBTAP! A29 BUSBTAP!
10 GND A30 GND
11 BUSB! A31 BUSB!
12 BUSB-! GND BUSB-!
13 - +5V -
14 - - -
15 - - -
16 GND - GND
17 - - -
18 - - -
19 - - -
20 - - -
21 - - -
22 GND GND GND
23 - - -
24 - - -
25 GND - +5V
26 - - -
27 - - -
28 GND - GND
29 - - -
30 GND - MODID
31 - GND GND
32 - +5V -

1 Signals only available if jumpers configured to route to P2 local bus. Direct or
transformer coupling dependent on jumpers selected. Factory default polarity

shown. See 3.2.3for details.

Figure B-2. P2 Pin Configuration
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BUSA
BUSA-

BUSB
BUSB-

BJ77 TRIAX

BUS A

BUS B

.

FRONT VIEW

OPTIONAL 9-PIN DSUB

o
, %o
© 3
8 ©
40
%
5

O©CoOoO~NOOOUTA, WN P

GND
BUSATAP
GND
BUSBTAP
GND
BUSA
BUSA-
BUSB
BUSB-

Note: BUSA and BUSB signals can be either Direct Coupled or Transformer
Coupled depending on jumper configurations. Factory default polarity

shown.

Figure B-3. Front Panel Connector Configurations
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APPENDIX C - BOARD LAYOUT

(insert board layout here)
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NOTES:
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