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EXC- 1553VMWH E-V

EXC- 1553VXI / E-V

MIL-STD-1553 TEST AND SIMULATION BOARDS

FOR VME AND VXI COMPUTERS

FEATURES

OPERATES AS BC, RT, BC/ CONCURRENT- RT
AND TRI GGERABLE CONCURRENT BUS MONI TOR

MULTI PLE PROTOCOL COWPATI BI LI TY
(i.e. ML-STD-1553 A B, F-16, MaCair)

HANDLES 4 usec | NTERMESSACGE GAP Tl MES
IN ALL MCDES

ERRCR | NJECTI ON CAPABI LI TY:

- BI'T COUNT

- WORD COUNT

- I NCCRRECT SYNC

- PARITY

- | NCORRECT RT ADDRESS

- NON- CONTI GUOUS DATA

- ZERO CROSSI NG MANCHESTER ERRCRS

OPTI ONAL “WPG Pl GGYBACK FOR EXTENSI VE
ERROR | NJECTI ON (50nsec RESOLUTI ON)
IN BC

MJULTI - MCDE TRI GGERABLE MONI TOR

COWPATI BLE WTH VME AND
VXl COVPUTERS

MULTI PLE- RT S| MULATI ON
(UP TO 32 REMOTE TERM NALS)

PROGRAMVABLE BROADCAST MCDE
MEMORY- MAPPED, DUAL- PORT
64Kx8 RAM | NTERFACE

"B" AND "C' Sl ZE CARDS

EASY TO | NSTALL AND CPERATE

REAL- TI ME OPERATI ON

NO SCFTWARE DRI VER REQUI RED

EXTENSI VE | NTERRUPT FEATURES

The EXGC- 1553VME/E-V is an intelligent ML-STD 1553 interface card for VME and VXI
conputers. It facilitates the testing and simulation of the ML-STD 1553 bus.
Various 1553 protocols are handl ed by the card. The user has direct access to
all control registers and data bl ocks. The user controls the operation of the
card by accessing the nenory-mapped control registers. The EXC 1553VMVE E-V
contains a 64Kx8 dual -ported RAM for data bl ocks, control registers, and |ook-up
tables. The EXC 1553VME/E-V is also available w thout Concurrent Mbonitoring
capability (see Ordering Infornation).
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I NTRODUCTI ON

The EXC 1553VME/E-V and the EXC 1553VXI/E-V are nenory-nmapped M L-STD 1553
interface cards which operate wthin VME and VX syst ens. The nane
"EXC 1553VME/ E-V' will be used as a generic nane throughout this docunment and

denotes both boards. The EXC 1553VME/E-V is the perfect solution for devel oping
and testing 1553 interfaces and for perform ng systemsimulation of the 1553 bus.
The user has access to all control registers and can nodify various paraneters
and data in real tine. The board has four nodes of operation: Bus Controller,
Rermote Terminal (Multiple - up to 32 RT's), BC with Concurrent RT operation, and
a [ CONCURRENT] Bus Monitor. 32Kx8 of true, dual-port RAMis allocated for the
BC, RT, and BC/ Concurrent RT nodes. An additional 32Kx8 of true, dual-port RAM
is allocated for the Bus Mnitor.

Note that the EXC 1553VME/E-V is also available wi thout the Bus Mnitor function
("-NM' suffix, see Ordering Information). Al sections of this nanual relating to
Moni t or Mode operation should be ignored by users of the "-NM boards.

Figure 1 shows the bl ock diagram of the EXC 1553VME E-V card.

XSCVR (16)
A = TRNSF ENCODER R control
= - E DATA 16Kx16
DECODER G
Dual
B = TRNSF XSCVR Por t
= T T RAM addl’ .
| | L=
1553 32 BIT ADDRESS
BUS Rl SC > dat a
CONTROLLER CONTROL —
(BC RT)
TRIGGERS, |/0
CLCOCK >
|
LI NT | NT
CONTRL >
—
32 BIT '
Rl SC ADDRESS
CONTRCLLER >
(BM <=* >
I I 16Kx16
(16) DUAL <
DECODER | R PORT
E DATA RAM
G
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Figure 1. EXC 1553VME/ E-V BLOCK DI AGRAM

2
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| NSTALLATI ON

Before installing the card it is very inportant to determine which 64 byte
section of Al6 address space is available for the cards VME/ VXI Configuration
Regi sters. Wen this is determ ned, the SWB di pswitch should be set accordingly
(see dipswitch section for instructions on setting the dipswtch). The user
should also decide if A24 or A32 address space is to be used and set the
appropriate junper (JP2).

1553 devices nay be connected to the 1553 bus either directly (Direct Coupled) or
via a bus coupling stub (Transformer Coupled). Dip switches SW. and SW2 nust be
used to informthe card which coupling nethod is being used for each bus the card
i s connected to.

1553 BUS CONNECTI ONS

For short distances, direct coupling rmay be used to connect the EXC 1553VIVE/ VXI
directly to another 1553 devi ce. The user nust make certain that the cable
connecting the two devices is properly terminated with 78 Chmresistors to insure
data integrity (see illustration).

EXC- 1553 1553 Devi ce
D rect Coupl ed <-78 Chm Term nati on Resistors-> D rect Coupl ed
— Lo

One Bus Shown

For users wishing to operate in the nore standard Transforner Coupling node, stub
coupler devices are available from a nunber of nanufacturers. North Hills
El ectronics, Inc. supplies a three stub coupler (PN# DB30010) as well as 78 ohm
terminators (PN# RT500078). Two terminators are required for each coupl er which
services a single bus (e.g. BUS A).

3
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VMVE/ VXI | NTERFACE

The board interfaces to the conputer via a 16-bit data bus which can be accessed
in bytes or words. The board may be accessed by using addresses in the form

For accessing VME/ VXI Configuration registers:

XXXX (H) (A16 node) with ADDRESS MODI FI ER CODES: 29, 2D

For accessing Data Storage Area and Control Registers:

XX XXXX (H) (A24 nopde) with ADDRESS MODI FI ER CODES: 39, 3A, 3D, 3E

or
XXXX XXXX (H) (A32 node) with ADDRESS MODI FI ER CODES: 09, 0A, 0D, OE

The nenory map is divided into two distinct blocks:

1. VWWE/ VXI Configuration Registers.
2. 1553 Message Storage Area and Control Registers.

The VME/ VXI Configuration Registers are used for setting up the board within the
user's VME or VXI system The 1553 Message Storage Area and Control Registers are
used to control the operation of the board on the 1553 bus.

VME/ VXI Configuration Registers

The VME/VXI Configuration registers are located within a 64 byte bl ock
in the AL6 address space between the addresses 49152 (dec.) and 65472
(dec.). The base address of the Configuration registers is determ ned by
the followi ng equation:

Base Address (dec.) = V64 + 49152 (dec.)

V, the "Logical Address" of the card, is an integer which varies between 0 and
255 and is defined by the user via the 8 pole dipswitch SWB (see the section on
dipswitch setup at the end of this nmanual). In order to ensure correct operation
of the board within the user's VME or VXI systemthe Configuration registers mnust
be (re-)initialized after power up or after assertion of SYSRESET*. For a full
explanation of the VXI Configuration registers and other topics relating to

4
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operation of the VXI bus refer to the "VXI Bus System Specification".

5
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Configuration Regi ster Menory Map

| DVECTBM BASE + 22 (H)

| DVECTBCRT BASE + 20 (H)
OFFSET REG STER BASE + 06 (H)
STATUS/ CONTROL REG STER BASE + 04 (H)
DEVI CE TYPE BASE + 02 (H)

| D REG STER BASE + 00 (H)

| D REG STER (VX only) BASE + 00 READ ONLY

The contents of this 16-bit register provides the follow ng information
about the board's configuration.

0 1 — A32 ADDRESS SPACE (JP2 not installed)

0 0 — A24 ADDRESS SPACE (JP2 installed)

15 |14 |13 |12 |11 |10 [ 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 1|0

1 1 1 1 1 1 o 1 0 1 0 1 0 ©
| | I |
DEVI CE CLASS:
REG STER BASED MANUFACTURER | D: F54 (Hex) 3924 (Dec.)

Note: This register contains the same value whether set up for VME or WX
installation. The VX specification requires all VXI devices to identify
thenselves via an |D register. This location is not defined under the VME
speci fication.

6
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DEVI CE TYPE REG STER (VX only) BASE + 02 READ O\NLY

This 16 bit register contains a fixed Device Type ldentifier as well as a four
bit field which reflects the Required Menory usage of the card.

1 1 1 1 REQUI RED MEMORY A32 SPACE  (JP2 not installed)

0 1 1 1 REQUI RED MEMORY A24 SPACE  (JP2 install ed)

15 |14 |13 |12 |11 |10 | 9 | 8 | 7 | 6 | 54 | 3 | 2 1|0

MODEL CODE: 611 (Hex) 1553 (Dec)

Note: This register contains the same value whether set up for VME or WX
installation. The VXI specifications requires the user to let the system know
how much nenory the device requires. This is known as the 'mi value in VX
parl ance. This location is not defined under the VME specification.

7
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STATUS REG STER (WX

and VME) BASE + 04 READ O\NLY

included to

mechani sm

A read of this 16 bit register provides information as defined bel ow
A24/ A32 ACTI VE
MODI D*
BRDCSTEN
| RQSEL2
| RQSEL1
SP,IARE | RQSELO
| |
| | | | | [ spare
15 (14 |13 (12 |12 (10 | 9 [ 8 | 7 | 6 | 5 |4 |3 |2 |1]O0
READY
PASSED
SYSFAI L | NH
RESET
Note: The READY, PASSED, SYSFAIL INH BIT and RESET functions are
mai ntain conpliance with the VXl specification. It is recommended that VME users
make use of the software reset (Card Initialization) handshake
described in the main body of this nmanual.

RESET Indicates the state of the RESET bit in the Control Reg.

SYSFAIL |[I ndicates the state of the SYSFAIL INHIBIT line in the

INHI BIT |Control Register.

PASSED ||Upon powerup a "0" indicates that the card is either
executing or has failed it's self test. A "1" indicates that
the self test has successfully conpleted. Upon software
reset this bit will be "1" during self test and "0" only if
it fails the test.

READY A "1" indicates that the power up sequence has conpl eted
and that the card is ready to accept conmands

| RQSEL Indicates the state of the | RQSEL2-0 bits in the Control

2-0 Regi st er

BRDCSTEN| I ndi cates the state of the BRDCSTEN bit in the Control Reg.

MODI D* Indicates the inverted value of the VXI bus "MXDI D' |ine.

8
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|A24/ A32 ||I ndi cates the state of the A24/ A32 ENABLE bit in the |
|ACTI VE ”Control Regi ster. l

9
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CONTRCL REG STER (VXI and VME) BASE + 04 WRITE ONLY

Witing to this 16-bit register causes the actions listed bel ow to be executed by
the card. Note that all bits in this register are set to "0" after assertion of
VME bus |ine SYSRESET*.

A24/ A32 ENABLE
(Mem enabl e)

BRDCSTEN
| RQSEL2

| RQSEL1
SPARE — | RQSELO

15 |14 |13 |12 |11 |10 | 9 | 8 [ 7 | 6 | 5 | 4 | 3 | 2 1|0

SYSFAI L | NH.

RESET

RESET

Witing a "1" to this bit forces the card into the "RESET" state. The user nust
not wite a "0" into this bit for at least 100 microseconds after witing a "1"
intoit. That is, once in the "RESET" state, the card nust remain in this state
for at least 100 usec. Wiile in the "RESET" state the card is conpletely
inactive and wll not respond to any commands. Upon releasing the card fromthe
"RESET" state (wite "0" to this bit), the card will perform its self test
routines. The board may also be reset via the Card Initialization Register
defined within the main body of this manual. This second nmethod is the preferred
mechani smfor resetting the card.

SYSFAIL INH BI T

If JP1L is shorted (see Junpers) witing a "1" to this bit disables the card from
driving the VME bus line SYSFAIL*, otherwise it has no effect.

10
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| RQSEL 2-0

Witing to these bits selects which one of the VME bus Interrupt Request |ines

| RQL* -- ITRQ* will be driven active when the card generates an interrupt. The
followi ng tabl e shows the relationship between | RQGSEL 2-0
and | RQr-1.
SELECTED | NTERRUPT LI NE | RQSEL2 | RQSEL1 | RQSELO

NONE 0 0 0

| RQL* 0 0 1

| RQ2* 0 1 0

| RB* 0 1 1

| RQ4* 1 0 0

| RQB* 1 0 1

| RQB* 1 1 0

| RQr* 1 1 1
NOTE: USI NG | NTERRUPTS
The Interrupt generated on the selected IRQ line is the "logical OR' of all
i nterrupt generating sources on the card. An interrupt which was generated by
the BMwill result in the interrupt routine whose vector resides in |IDVECTBM to
be executed. The card will place the value in the |DVECTBM register, called the
STATUS/ID, onto the VME data lines when issuing the interrupt. The wuser's
processor will use this value to deternine which entry in the user's interrupt

vector table to junp to. Wthin this interrupt routine the actual source of the
interrupt can be determined by polling the Message Status register. Likew se, an
interrupt which was generated by the BC or RT or BCRT will result in the
i nterrupt routine whose vector resides in | DVECTBCRT to be executed. Wthin this
interrupt routine the actual source of the interrupt can be determ ned by polling
the Message Status register.

If both the BM and the BCRT generate interrupts sinultaneously, the BCRT has
higher priority and its STATUS/ID will appear first. After the user services the
i nterrupt request for the BCRT, a second interrupt will be generated for the BM

For all interrupts, the interrupt request is cleared automatically at the end of
the interrupt acknow edge cycle. This nmethod is referred to within the VME
speci fication as ROAK (Rel ease on AckKnow edge).

BRDCSTEN| (1553 Broadcast option enabl e)

Witing a "1" to this bit enables the 1553 bus "BROADCAST" function in RT node.
When enabled the RT Address "11111" represents a "BROADCAST' Conmand. Witing a
"0" disables the "BROADCAST' function and RT Address "11111" is treated as a
valid RT Address in RT node.

11
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A24/ A32 ENABLE| (Menory enabl e)

Witing a "1" to this bit enables access to the card's A24 or A32 VME bus
registers and nmenory. If this bit is set to "0" none of the on card registers and
menory which are resident in the A24 or A32 address spaces may be accessed. The
Configuration registers, of course renmain accessible regardless of the state of
this bit, as they reside in the AlL6 address space of the card.

12
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OFFSET REG STER (VXI and VME) BASE + 06 READWRI TE

This 16 bit read/wite register defines the base address of the card' s A24 and
A32 nenory and registers. |f A24 addressing is used the 8 nost significant bits
of the Ofset register are the values of the 8 nost significant bits of the
card's nenory and register addresses and the 8 least significant bits of the
register are not used. |If A32 addressing is used the Ofset register represents
the 16 nost significant bits of the card' s nenory and register addresses. Thus,
the Ofset register bits 15 through 8 map to the address lines A23 through Al6

for the A24 Address Space, and to lines A31 through Al6 for the A32 Address
Space.

A24 ADDRESSI NG EXAMPLE requi red base address = 1E 0000 H,
wite IEH to Ofset register

OFFSET
| ' | X = don't care

15 |14 |13 |12 |11 (10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 1|0

A32 ADDRESSI NG EXAMPLE requi red base address = FF37 0000 H
wite FF37 H to O fset register

O:IIZSI:_F

15 |14 |13 |12 |11 |10 | 9 [ 8 [ 7 | 6 | 5 | 4 | 3 | 2 1|0

13
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| DVECTBCRT REG STER (VXI and VME) BASE + 20(H) READ/ WRI TE

In the case of an interrupt generated by the BUS CONTROLLER, REMOTE TERM NAL, or
BUS CONTRCLLER CONCURRENT REMOTE TERM NAL, the 8 least significant bits of this

16 bit register, known as the STATUS/ID, are used as the interrupt vector during
the ensuing interrupt acknow edge cycle. The card is a D08(0) |NTERRUPTER and

as a result will place these 8 bits on lines D0O0-DO7 of the VME bus during the
i nterrupt acknow edge cycl e.

STATlIJS/ ID

15 |14 |13 |12 |11 (10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 1|0

X =don't care

| DVECTBM REG STER (VXI and VME) BASE + 22(H) READ/WRI TE

In the case of an interrupt generated by the BUS MONI TOR t he 8 | east

significant bits of this 16 bit register, known as the STATUS/ID, are used as the
interrupt vector during the ensuing interrupt acknow edge cycle. The card is a
D08(0) | NTERRUPTER, and as a result will place these 8 bits on |ines DOO-DO7 of
the VME bus during the interrupt acknow edge cycle.

STA'IFUS/ ID

15 |14 |13 |12 |11 |10 | 9 [ 8 [ 7 | 6 | 5 | 4 | 3 | 2 1|0

X =don't care

14
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DUAL- PORT RAM ADDRESS MAPPI NG DI AGRAM

Data Storage
Area and Contr ol
LOd CAL ADDRESS Regi sters

Dp Switch; SW
FFFF
ON- BOQARD
Dual - Por t
Board Configuration RAM
Regi sters
— 0000
| DVECTBM +22H |
| DVECTBCRT +20H |
OFFSET REQ STER |+06H —

" A24/ A32" ADDRESS

STATUS/ CNTRL REQ STER|+04H SPACE
DEVI CE TYPE +02H
> I D REG STER +00H

"Al6" ADDRESS SPACE (1/0)

Al16 ADDRESSI NG EXAMPLE

d ven:
Requi red configuration registers base address = EO00(H)

Then:
Set dip-switch SWB to LOd CAL ADDRESS = 80(H)

oF NN N N QN QN ON

SW8 |1 (2|34 |56 |78

15
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GENERAL MEMCRY VAP

The board occupi es 64Kx8 of the VME A24 or A32 nenory map, which are nmapped via
the Ofset Register within the VME/VXI Configuration Registers. Note that the
optional Wrd Pattern CGenerator (1553WPG V) is also accessed at this area. For
nore information regarding the 1553WPGV refer to the section describing the
WPGSEL bit within the Zero Crossing Register and to the section "QOptional
1553WPG V Pi ggyback™.

FFFFH
EFBFH
L - - L L L L - L|
EFASH | BM TI ME TAG RESET REG | GLOBAL
- - - - - - - - - = = = = = = = = = = =]  CONTROL
EFA3H | RT TIME TAG RESET REG | REG STERS
- - - - - - - - = - - = - = === — ] |  AREA
EFALH | ZERO CROSSI NG REG STER -
— - - - - - - - - - - - - - - = = — = — = EFAOH
CONCURRENT BM
MEMORY AND
8FFFH CONTROL REG STERS
(32K x 8)
8000 H
7FFF H
OPTI ONAL
1553WPG V BC MODE,
PI GGYBACK RT MODE,
BC/ RT MODE
AREA
(36K x 8)
(Low Bytes VEMORY AND
Only 1) CONTROL REG STERS
(32K x 8)
0000H 0000 H

LwGsEL=1— L——  WPGSEL=0———
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1553 Message Storage Area and Control Registers

The 1553 Message Storage Area and Control Registers reside in 32Kx16 of true
dual -port RAM It is within this 32K of dual -port RAM that the user controls the
operation of the card on the 1553 bus. The 32Kx16 RAM may be further divided into
two bl ocks of 16kx16. The first block is used in the BUS CONTROLLER (BC), REMOTE
TERM NAL (RT), and BUS CONTROLLER CONCURRENT REMOTE TERM NAL (BC/ RT) nodes of
operation, and the second block of 16Kx16 RAM is used only in the BUS MONI TOR
(BM node of operation. It should be noted that the BUS MON TOR operates
i ndependently of the other three nodes of operation and the user nay choose to
disable it or enable it alone or with either one of the BC, RT, BCRT nodes of
operati on.

When accessing the 1553 nessage and data areas, it is recommended that the user
use word addressing as is the case with 16-bit control registers. Wen accessing
8-bit control registers, it is reconmended that the user use byte addressing
since there is a possibility of inadvertently overwiting a byte-w de register
(which resides next to the desired register) when using 16-bit word addressing.

Al 16-bit words (1553 words and 16-bit control registers) contained within the
board's dual -port RAM are stored in the foll owi ng nanner

* The H byte is accessed at EVEN addresses, while the LO byte is
accessed at ODD addresses. *

Exanpl e

The Bus Controller's Stack Pointer is |ocated at address : XxxXxX

H  BYTE LO BYTE

XXXX XXXX+1

Note that all addresses listed in the remminder of this docunent are given
relative to the Base Address witten by the user into O fset Register as
described in "Configuration Registers".

17
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BC MODE OPERATI ON

In the BC node, the EXGC 1553VME/E-V can be programmed to transmit nultiple
nmessages in either a "one-shot", "Ntimes" or in a "loop" node. Errors can be
injected into the nessages on a nessage-by-nessage basis. In addition, the user
can pre-programthe inter-message gap time of each nessage.

The user prograns the nmessage transfers by |oading a [rel ocatabl e] stack

with instructions. Each instruction block contains four words. Many instruction
stacks can be created and reside simultaneously within the dual -port nenory. The
user sinply points to the "active" instruction stack by programming the
instruction Stack Pointer. The card contains 16Kx16 of true, dual-port RAM which
is allocated for the BC node.

The EXC- 1553VME/ E-V can operate within different 1553 protocol environnents (e.g.
M L-STD- 1553 A, B, F-16, and MaCair). This flexibility enmerges fromthe extensive
programmabi ity of the 1553-rel ated paraneters such as Response Tine, Status Wrd
content, etc.

NOTE

The user should use the followi ng sequence to determ ne whether the
board is installed AND ready to operate:

* Check the Board ID register (test for value = 45 Hex)
* Check Board Status Register (test for Board Ready bit = "1")

The board is installed and ready when BOTH of these registers contain
the correct values (as witten above). This sequence shoul d be used
after power-on and Software Reset operations. For Software Reset
operations, these values should be set to ZERO by the user

i Mmediately prior to witing to the Initialization Register.

BC Mode
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The figure bel ow shows the nmenory map of

operati on.

BC
MEMCRY MAP

TI ME- TAG RESET REG

ZERO CRGCSSI NG REG

EFA3 (H)

EFAL (H)

BOARD CONFI GURATI ON REG

BOARD | D REG STER

BOARD STATUS REG STER

START REG STER

I NTERRUPT CONDI TI ON REG

MESSAGE STATUS REG STER

RESERVED (16 BI T)

RESERVED

LOOP COUNT REQ STER

BI T COUNT REG STER

WORD COUNT REG STER

BC RESPONSE TI ME REG STER

VARI ABLE AVMPLI TUDE REG

STACK PO NTER (16-bit)

FRAVE TI ME REG (16-bit)

FRAVE TI ME RESOLUTI ON REG
(16-Dbit)

| NSTRUCTI ON COUNT ( 16- bi t)

FI RMMRE REVI SI ON REG STER

RESERVED

CARD SOFTWARE RESET REG

BCO RT SOFTWARE RESET REG

AND

STACK( S)
MESSAGE BLOCK AREA

19

t he EXC- 1553VME/E-V in the BC Mde of

6FFF (H)

6FFE (H)
6FFD (H)
6FFC (H)
6FFB (H)
6FFA (H)
6FF8 (H)
6FF7 (H)
6FF6 (H)
6FF5 (H)
6FF4 (H)
6FF3 (H)
6FF2 (H)
6FFO (H)
6FEE (H)

6FEC (H)

0000 (H)

BC Mbde
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I NSTRUCTI ON STACK

The user

to one 1553 nessage transfer.
by the user) and status

progranms the EXC 1553VME/E-V via the
divided into instruction blocks - each containing four
The bl ock contains
information (witten by the board).

illustrates the instruction bl ocks.

MESSAGE  STATUS WORD

| NTERVESSAGE GAP Tl ME COUNTER

| NTERVESSAGE GAP Tl ME

MESSAGE BLOCK PO NTER

MESSAGE  STATUS WORD

| NTERVESSAGE GAP Tl ME COUNTER

| NTERVESSAGE GAP Tl ME

MESSAGE BLOCK PO NTER

H BYTE LO BYTE

(Even Address)

BC Mode

(Qdd Address)

Fourth Wrd
Third Wrd
Second Wrd
First Wrd
Fourth Wrd
Third Wrd
Second Word
First Wrd
20

| nstruction Stack.

The stack is
words. Each block rel ates
information (witten
The figure bel ow

“control"

| NSTRUCTI ON
#n

I NSTRUCTI ON
#1
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MESSAGE STATUS WORD

The Message Status Word indicates the status of the nessage transfer.
is created by the Board and is NOT the 1553 "STATUS WORD'.
The contents of the Message Status word are shown bel ow

End of Message

* RESERVED *

I ncorrect 1553 Channel
Message Error Bit Set
RT Status Bit Set
Invalid Message Error
Response Tine Failure

* RESERVED *

15

14

13 |12 |11

10

Invalid Wrd Recei ved

Word

Word

Count Hi

Count Lo

| ncorrect RT Address

I ncorrect Sync Received

Non- Cont i guous Dat a

*

Error

RESERVED *

NOTE: A LOG C "1"

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Message Status Wrd Definitions:

15 [END OF I ndi cates that the nessage transfer has been
MESSAGE conpl eted

14 |RESERVED Set to logic 'O

13 |1 NCORRECT Indicates that the renpte terninal response was
CHANNEL not received on the active 1553 channel

12 |MESSACGE I ndicates the 'MESSAGE ERROR BIT' ( bit '10" )
ERR BIT SET| within the RT status word was set

11 |RT STATUS Indicates that a bit was set within the RT status
BIT SET word (other than the ' MESSAGE ERROR BIT'). The

ERROR bit is NOT set in conjunction with this bit.

10 [INVALID I ndicates that a 1553 'nessage |evel' error occurred
MVESSAGE (i.e. Wrd count, incorrect sync) - detail ed bel ow

09 |RESPONSE I ndicates that the RT responded | ate
TI ME ERRCR (see: Programmabl e BC Response Ti ne Regi ster)

08 |RESERVED Set to '0'

07 |I NVALID I ndicates the reception of at least one invalid
WORD 1553 word (i.e. Bit count, manchester code, parity)

06 |WORD CT Indicates that the RT transmitted too nmany words
HI

05 [WORD CT Indicates that the RT transmtted too few words
LO

04 |1 NCORRECT Indi cates that the received 1553 status word di d not
RT ADDRESS contain the correct 'RT address’

03 |1 NCORRECT Indicates that the sync of either the status or data
SYNC word(s) was incorrect

02 | NO\- I ndi cates occurrence of an invalid gap between
CONTI GUQUS recei ved 1553 words

01 |RESERVED Set to logic 'O

00 |ERRCR I ndi cates the occurrence of an error (defined within

one of the other nessage status bit |ocations)
BC Mbde
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Intermessage Gap Tine | Witten by user

The Intermessage Gap Tine Value is a sixteen bit word which allows the user to
insert a unique internessage delay tine between the current nessage and the next
nmessage. The ninimum Internmessage Gap Tine is approxinmately 4usec neasured as
dead tinme on the bus. The value in the word is ADDED to this mninmum tine. The
resolution of this word is 155 nanoseconds per bit.

Intermessage Gap Tinme Counter | Witten by user

The Internmessage Gap Tinme Counter (IGI_Counter) is a sixteen bit word which
allows the user to increase the Internessage Gap Tinme by repeating the nunber of
times the Internessage Gap Tine Value is used. If the counter equals "0", for
exanple, the gap tinme is NOTI repeated and is per the contents of the Intermessage
Gap Tinme word. If the gap tine counter equals "1" then the gap tinme is repeated
once and equal s the Intermessage gap tinme value x 2, etc.

Note: To ensure maxi num intermessage gap tinme accuracy when using the

| GT_Counter, the value within the Internmessage Gap Tinme Wrd shoul d be
maxi m zed and that within the IGI_Counter mnimzed, for a given desired
i nternessage gap tine.

Message Bl ock Pointer Witten by user

The Message Bl ock Pointer is a sixteen bit word which points to the begi nning of
a 1553 Message.

Exanpl e :

(1) User wites nessage starting at address: 1000 (H)
(2) wite 1000 (H) to the Message Bl ock pointer |ocation.

I nstruction
St ack

Message Status Wrd

Internmsg Gap Counter

1553 COMVAND WORD Message
I nternessage Gap Tine poi nt er Bl ock
> CONTROL WORD
Message Bl ock Pointer |[—!
BC Mode
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MESSAGE BLOCK

The user |oads the Message Block anywhere within the Instruction Stack/Mssage
Bl ock Area (see: BC Menory Map). Message Bl ocks do NOT have to be stored in
sequential locations within the nmenory since the Message Bl ock Pointers "point"
to the Message Bl ocks in sequence.

Each bl ock contains a 1553 nessage plus its Control Wrd. This Control Wrd is
witten into the first word of each block. The Control Wrd instructs the EXC
1553VME/ E-V as to the type of nessage to be transmitted (i.e. RT to RT, Mdde
Code, Broadcast, Error injection, etc.). The size of the nessage block is not
fixed and is dependent upon the size of the nessage itself.

The description of the various nmessage block formats (ie BC to RT, RT to BC and
RT to RT) are illustrated in the section titled "Message Bl ock Formats".

The description of each bit within the Control Wrd foll ows.

BC Mode
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Contr

ol Wrd

STOP ON ERRCR

PARI TY ERROR

HALT / CONTI NUE
WORD COUNT ERROR

BI T COUNT ERROR

I NCORRECT SYNC

NON- CONTI GUOUS DATA

ERROR PLACEMENT /
ERRCR | NJECTI ON ENABLE

15

14 |13 |12 |11 |10

4132 ]|1/|0

CHANNEL A/ *B

AUTO CHANNEL SW TCH
AUTO RETRY CODE 1
AUTO RETRY CODE 0
COMMVAND CODE _3
COMMVAND CODE 2
COMMVAND CODE _1

COMMAND CODE _ 0

NOTE :

A LOGE C "1" ENABLES THE FUNCTION, A "0"

DI SABLES THE FUNCTI ON.
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25

BC Mbde



Control Word Definitions:
15 Stop on Message error stops the BC operation. The user can
Error restart by witing to the instruction count and
" START" .
14 Parity Er| Selects 'Even' parity within 1553 word
13 Halt / 1= HALT. This stops BC transfer operation. This bit
Cont i nue MJUST BE reset ('0') in order to RUN or CONTI NUE.
(see text)
12 Wor d Transmits fewer or nore words than are indicated by
Count the WORD COUNT field (see: Wrd Count Register).
Error This function is valid for 'BC to RT' nessages only.
11 Bit Count | Transmits invalid nunber of bits wi thin 1553 words
Error (see: Bit Count Register)
10 Incorrect | Transmts incorrect sync. Data-type sync is
Sync transmtted within the command word
09 Non-Contg| First 1553 data word is transmitted with invalid gap
Dat a time (between command and data word)
08 Error For BC to RT, BROADCAST RECEI VE and MCDE CODE with
Pl acenent | DATA nmessages, this bit selects the 'Parity', 'Sync'
and 'Bit Count' errors injection placenents;
/ "0" - in Comand word
Error "1 - in Data word
Injection| For other error injection types or other nmessage
Enabl e types this bit nust be set to enable error injection
07 CHANNEL Sel ects active 1553 channel. Logic '1l'" selects
Al B channel "A while a logic '0" selects channel 'B
06 Auto Chnl | On error, the BCwll retry message transfer on
Swi tch alternate channel (* auto-retry nust be selected *)
05-04 |Auto Rtry| On error, selects the number |Code _1 0
Code of retries before transfer | 0 0 -No Retry
of next message | 0 1- 1 Retry
| 1 0 - 2 Retry
| 1 1 - 3 Retry
03-00 | COWAND | 0000 - TRANSM T COWAND (RT to BC)
CODE 0001 - RECEIVE COWAND (BC to RT)
0010 - RT to RT COVMVAND
0011 - MODE CODE
0100 - BROADCAST RECEI VE COMVAND
0101 - BROADCAST RT to RT COVIVAND
BC Mbde
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| 0110 - BROADCAST MODE CCDE |

| 0111 - SKIP MESSAGE (see text) |
| 1000 - JUWMP COWAND (see text) |
BC Mode
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HALT Bit Operation

The wuser normally sets this bit to a logic "0" before witing to the Start
Regi ster. The user may ,IN REAL-TIME, set this bit (to a logic"1l"). The board,
when operating on that particular Message Block's Control Wrd, wll HALT
transfer operations until the bit is reset to a logic "0".

When the board detects that the HALT bit is set, it sets the "WAIT FOR CONTI NUE"
bit within the Message Status Register (see: Control Register Section). This bit
can be used by the user in order to know when the board has arrived at this
Message Bl ock. Wen the board detects that the Halt bit has been reset by the
user (continue node) the board will then reset the "WAIT FOR CONTI NUE" bit within
the Message Status Regi ster and continue BC operation.

It is inmportant to note that this function can only be inplenmented wthin Message
Bl ocks whi ch have NOT [AS YET] BEEN EXECUTED BY THE BQARD.

Note: This operation can be used in conjunction with the JUW feature
descri bed bel ow.

SKI P Message Operation

The SKIP MESSAGE command allows the user to easily skip a nessage defined in a
certain Message Block by only nodifying the Conmand field within the Control
Wrd. This allows the user to selectively send a nessage within the current
frame. The Intermessage Gap Tine associated with the SKIP Message has no effect.

JUMP Conmand Qper ati on

The EXC 1553VME/E-V allows the user to nodify the BC transfer cycle by setting
the "JUMP" command within the BC Control Wrd. The Junp command instructs the
board to operate on a NEW instruction stack or NEW stack entry within the same
stack. This Control word is followed by a Stack Pointer word instead of the usual
1553 Command Word. In addition, the Stack Pointer is followed by an Instruction
Count value. The Junp conmand is tested AFTER the board has tested the
HALT/ CONTI NUE bit within the Control Wrd. The Internmessage Gap Tine associ ated
with the JUMW Comrand has no effect.

The nenory | ocation sequence is illustrated bel ow

I NSTRUCTI ON COUNTER 3rd Wrd

STACK POI NTER 2nd Wrd

CONTROL WORD 1st Word

BC Mode
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HI

BYTE || LO BYTE ||

15

8 7 0
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MESSAGE BLOCK FORVATS

The Message Block contains, or wll contain, the entire 1553 nessage as it
appears on the 1553 bus - including Conmand Wrd(s), Data Wrds, and Status
Wor d(s) .

Exanpl es #1 TRANSM T COMVAND
Bl ock BEFORE

Executi on

1553 TRANSM T COMVAND
_—t CONTROL WORD FI RST LOCATI ON OF BLOCK

1553 DATA WORDS S—
|
|

FROM TRANSM TTI NG
REMOTE TERM NAL

1553 DATA WORDS

Bl ock AFTER |
Execut i on RT STATUS WORD —
’ 1553 TRANSM T COMVAND
| CONTROL WORD FI RST LOCATI ON OF BLOCK
BC Mode
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Exanpl es

#2

-

Bl ock BEFORE
Execution

R N

Bl ock AFTER
Execution

|
L

1553 DATA WORD

1553 DATA WORD

1553 RECEI VE COWAND

CONTRCOL WORD

RT STATUS WORD

1553 DATA WORD

1553 DATA WORD

1553 RECEI VE COWAND

CONTRCL WORD

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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RECEI VE COMVAND

FI RST LOCATI ON OF BLOCK

FROM REMOTE TERM NAL

FI RST LCCATI ON OF BLOCK

BC Mbde



Exanpl es #3 RT to RT COVMAND

Bl ock BEFCRE 1553 TRANSM T COMVAND
Execution

1553 RECEI VE COWAND

— 1 CONTROL WORD FI RST LOCATI ON OF BLOCK
RT STATUS WORD FROM RECEI VI NG RT
1553 DATA WORDS —

FROM TRANSM TTI NG
REMOTE TERM NAL

1553 DATA WORDS

Bl ock AFTER |
Executi on RT STATUS WORD —
’ 1553 TRANSM T COWVVAND
’ 1553 RECEI VE COVNVAND
| CONTROL WORD FI RST LOCATI ON OF BLOCK
BC Mode
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CONTI NUQUS or ONE- SHOT MODES

The EXC- 1553VME/ E-V offers the capability of transferring all programed nessages
once, in a continuous loop, or for 'N nunber of tines'.

In the One-Shot node, the board transfers all mnessages [after receipt of a
"START" command], sets the Message Conplete Bit within the Mssage Status
Regi ster, issues an Interrupt [if progranmed] and waits for a new "START". This
node is selected via the Start Register (see Control Register definitions).

In the "N Tines Mdde, the user |oads the Loop Count Register with the nunber of
times to transmit the nessages [frane] and sets the LOOP and START bits within
the Start Register. The user can select to transmt fromone to 255 tinmes (see:
Start and Loop Count Registers). The tine between franes is predeterm ned via
Frane Tine Regi ster (see bel ow).

In the Continuous node, the EXC 1553VME/E-V will re-transnit the nmessage franme at
a predeterm ned, user-programmable rate. This node is selected via the Start
Regi ster and the Loop Count Register (see Register definitions). In this node,
all nmessages relating to the [active] Stack Pointer and Instruction Counter are
continuously "looped" wuntil the user halts the board s operation (see Start
Regi ster definition).

The "loop" time or Frame Tinme is a function of two Control registers; the Frame
Time Register and the Frame Tine Resolution Register. The internal Frane Tine
counter is |oaded upon receipt of a "START" command with the 16-bit val ue found
within the Frane Tinme Register. The Frane Tinme counter is decrenented every N X
155 nsec - where N is the value of Frane Tinme Resolution Register. After the
execution of all instructions (1 frane), the EXC 1553VME/E-V will wait until the
i nternal Frame Time Counter reaches ZERO before re-transmtting the next frane.

NOTE: If the Frane tinme is less than the tinme required to transmt all nessages
[wWithin 1 frane], the subsequent franes will be transmitted with the mininmm
del ay between them The mininmumdelay is 20 psec approxi nately, neasured as dead
tinme on the bus.

The user can inplenent the desired Frame time by programming the appropriate
conbi nations of the two registers. An exanple using one nmethod is illustrated
bel ow.

BC Mbde
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EXAVPLE: FRAME TI ME CALCULATI ON

G ven: User requires a Frame Tinme of 500nsec.
Qper at i on:

Sel ect Frane Tinme Resolution of 3225 (Dec) ----- 0C99(H).
Frane Tine Resolution = 3225 x 155 nsec. = 500 psec (.5 nsec)

Subsequently; the Frane Time Regi ster value nust equal to :
(500 nsec (desired time) / .5 nmsec = 1000 (Dec))-1 --> 03E7(H)
| |

Count-1
Load Frane Tinme Register = 03E7 (H) (before "START")
Load Frane Tinme Resolution Register = 0099 (Hex) ( " " )

MODE CODES

The EXC- 1553VME/ E-V handl es all Dual - Redundant 1553B Mode Codes. This is to say
that the Wrd Count field is decoded according to M L-STD 1553B. The two
guad- r edundant node codes, "Sel ected Transnitter Shutdown" and "Override Sel ected
Transmtter Shutdown" are not inplenented by the board.

BC Mode
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PROGRAM EXAMPLE BC MODE

note: ALL values are in HEX unl ess stated

10 POKE &HBFFF, 01 ' LOAD CONFI GURATI ON REG = BC MODE

20 POKEW &H6FF0, 0000 ' LOAD STACK PO NTER REG STERS W TH " 0000"
' (STACK NOW BEG NS AT ADDRESS: 0000)

30 POKE &HBFF2, xx ' LOAD VAR ABLE AMPLI TUDE REG STER

35 POKEW &H6FF3, xx ' LOAD BC RESPONSE TI ME- OUT REG STER

40 POKEW &H0000, 0100 ' PO NTER TO FI RST MESSAGE. LOCATI ON OF MESSAGE
' 1S 0100(H)

60 POKEW &H0002, xxxx ' LOAD | NTERVESSAGE GAP TI ME LOCATI ON

80 POKEW &H0008, &H0140 ' PO NTER TO SECOND MESSAGE. LOCATI ON OF MESSAGE
' 1S 0140(H)

100 POKEW &HOOOA, xxxx ' LOAD | NTERVESSAGE GAP TI ME LOCATI ON

120 POKEW &H100, &480 ' LOAD CONTROL WORD W TH TX COWAND, BUS A,

" AND NO ERRORS | NJECTED
140 POKEW &H102, &H0C23 ' LOAD COMVAND WORD: 0C23

160 POKEW &H140, 0002 " LOAD CONTROL WORD WTH. RT to RT COMVAND, BUS B,
" AND NO ERRORS | NJECTED

190 POKEW &H142, &H0823 ' LOAD FIRST [ RECEI VE] COMVAND WCORD: 0823

210 POKEW &H144, &H1C43 ' LOAD SECOND [ TRANSM T] COVVAND WORD: 1CA43

230 POKEW &HGFEA, 2 " LQOAD I NSTRUCTI ON CQUNTER W TH "2" (2 MESSAGES)
240 POKEW &HGFEE, xXxx " LOAD FRAME Tl ME REQ STERS
250 POKEW &HGFEC, XXXX " LOAD FRAME TI ME RESOLUTI ON REG STERS
260 PCKE &H6FF6, 4 " LCAD LOOP COUNT REG STER WTH "4" (TRANSM T
" THESE TWD MESSAGES 4 TI MES AND STOP)
270 PCKE &H6FFC, 5 " LOAD START REG STER WTH "5". STARTS MESSAGE

" TRANSFERS I N LOOP MODE.

280 STCP

BC Mbde
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CONTRCL REG STER DEFI NI TI ONS

TI ME TAG RESET REG STER || 8-bit EFA3 (H WRI TE ONLY

Witing to this register (data field = don't care) wll reset the RT hardware
Time Tag counter. The counter will start to count from O inmmediately after the
reset.

Note: The Time Tag counter is not used in the Bus Controller Mde.

ZERO CROSSI NG REG STER || 8-bit  EFA1 (H READ WRITE

This register is reset at power-up (all bits set to "0").

7 6 5 4 3 2 1 0

X

< >|
X X zero crossing code
(see code bel ow)

WPGSEL control bit

"0" - normal accesss to
Menmory and Contr ol
Regi st er

'"1" - access to the 1553WPG V
pi ggyback at addresses
0000H 8FFFH

Definition of data bits 0,1,2,3 within the register:

Bit Position: operati on:

3 2 1 0

O 0O O O (0)|Selects: NO zero crossing deviation (no error)
0O 0 0 1 (1) |Selects:+150 nsec from'Q"' (border-no error)

0 0 1 1 (3)|Selects:-150 nsec from'Q" (border-no error)
0 1 0 1 (5)|Selects:+190 nsec from'Q' (above 1553 limt)
0 1 1 1 (7)|Selects:-190 nsec from'Q' (below 1553 limt)
1 0 0 O (8)|Selects: Manchester H -Bit Error

1 0 0 1 (9)|Selects: Manchester Lo-Bit Error

1 0 1 O (A |[Selects: Manchester Dead-Bit Error

Not e: Wien activated, these zero crossing and manchester errors are inserted into
the first data bit of every word which is transnmitted by the board (this

BC Mode
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i ncludes: Command, Status and Data words). The user can nodify this register at
any tine. The board checks the [code] value within the register between the
transm ssi on of each word.

BC Mbde
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CARD SOFTWARE RESET REGQ STER || 8/16-bit 6F92 (H WRITE ONLY

Witing to this location (data field = don't care) will RESET the EXC 1553VME E
card. Al card functions will be reset upon witing to this register. In
addition, all Dual Port Ramw ||l be cleared to "0". The Board Status, the Board
ID, Firmmare Revision and Variable Anplitude registers are witten by the board
after the reset operation has been conpl et ed.

BCO RT SOFTWARE RESET REG STER || 8/16-bit 6F90 (H) WRI TE O\NLY

Witing to this location (data field = don't care) wll RESET only the BCURT
portion of the EXC 1553VME/E-V card. In addition, the Dual Port Ram used in the
BC node of operation will be cleared to "0". The Board Status, the Board ID
Fi rmnare Revi sion and Variable Anplitude registers are witten by the board after
the reset operation has been conpl et ed.

BOARD CONFI GURATI ON REQ STER 8-bit 6FFF (H

The operating node of the board is set via this register. This register nust be
set before issuing a START to the board. To nodify this register: issue a
"STOP", nodify and then re-issue a START (see START Register).

HEX 7 6 5 4 3 2 1 0
VAL
01 0 0 0 0 0 0 0 1 BC MXDE
02 0 0 0 0 0 0 1 0 RT MODE
04 0 0 0 0 0 1 0 0 BC / CONCURRENT- RT
08 0 0 0 0 1 0 0 0 reserved
10 0 0 0 1 0 0 0 0 reserved
20 0 0 1 0 0 0 0 0 reserved
40 0 1 0 0 0 0 0 0 reserved
80 1 0 0 0 0 0 0 0 reserved
ED 1 1 1 0 1 1 0 1 reserved
FF 1 1 1 1 1 1 1 1 reserved
BC Mode
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BOARD | D REG STER | 8-bit 6FFE (H)

This register contains a fixed val ue which can be read by a user's initialization
routine to detect the presence of the EXC 1553VME/ E-V card. The one-byte val ue of
this register is: 45 (Hex) ; ASC | "E".

BOARD STATUS REG STER || 8-bit 6FFD (H)

This register indicates the status of the EXC 1553VME/ E-V card. In addition, this
regi ster indicates options as defined below (Status bits are active "1"). This
regi ster should not be nodified by the user.

L RAM X

reserved
TI MERS OK

SELF- TEST K

1= BOARD HALTED (see note)
0= BQARD RUNNI NG

NOTE: Bit "04" (Board Halted) is set by the board after the user "stops" the
current operation (by resetting the START bit within the Start Register). The
user nust check this bit first before nodifying registers which first require a
"STOP" operation. The board resets this bit after receiving a subsequent START
conmand (by witing to the Start Register). The condition of this bit after
power-on or software reset is a logic "1".

BC Mbde
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START REG STER || 8-bit 6FFC (H)

This register controls the ' START/ STOP operation of the EXC 1553VME/ E-V. Witing
to this register with the appropriate bit set begins the Bus Controller transfer
operation. Wen operating in the "Loop" or "N Tinmes" node, the user nust set
the Start and Loop bits within this register. The "loop" and "N-tines" nunber is
sel ected via the Loop Count Register. 1In the One-Shot and "N Ti nes" nodes, the
board RESETS the Start bit within the register after ALL nessages have been
transferred. The board does not reset any bit while in the Continuous |oop node.
Wite "0" to bit "00" to halt the LOOP operation between nessages. Wite,
instead, a "0" to bit "02" in order to halt the operation at the end of the
entire franme (this bit is not tested between nessage transfers). See the related
bit (data bit "04") within the Board Status Register which indicates when the
board has been halted.

| | | |
|< " 0" >| | "1" = START OPERATI ON
| | "on  L—— 0" = sTOP

"1" = LOOP MODE

"0" = ONE- SHOT MODE

| NTERRUPT CONDI TI ON REG STER || 8-bit 6FFB (H)

This register allows the user to set different interrupt triggers. Wien a
condition that has been enabled within this register occurs, an interrupt wll be
gener at ed. The user may check the Message Status Register to determ ne which
condition caused the interrupt. A logic "1 enables the interrupt condition.

This register nmust be set before issuing a START to the board. To nodify this
register: issue a "STOP', nodify and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0

| | i ’ I_'O'
|
|
|

L MESSAGE COWPLETE

END OF FRANME

MESSAGE ERRCR
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Note: For all Interrupt conditions the interrupt will be sent at the end of the
nessage.
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MESSAGE STATUS REG STER || 8-bit 6FFA (H)

This register indicates the status of the EXC 1553VME/ E-V card. The figure bel ow
illustrates the definition of each Status bit. A logic "1" indicates active
condi ti on.

7 6 5 4 3 2 1 0

|
' | | ’ ’ L— WAI T FOR CONTI NUE
|
|
|

L MESSAGE COWLETE (Note 1)

n O n
END OF FRAME (Note 1)
MESSAGE ERROR (Note 1)
WAI T FOR CONTI NUE - A nessage with the halt bit set has been encountered.
The user must reset the halt bit in the Control word
to continue.
MESSAGE COVPLETE - The last word of a nmessage has been sent
END OF FRAME - The last word of the last nmessage in a frame has been
sent
MESSACE ERROR - A nessage has been sent resulting in the error bit

bei ng set in the Message Status Wrd

Note: 1) Status bits are NOT reset by the board and should be reset by the user
after reading them

LOOP COUNT REG STER | 8-bit 6FF6 (H)

This register is used in conjunction with the Loop Bit in the Start Register. |If
that bit is set, the user sets this register to specify the nunber of tines the
Message Frane will be transmitted. A value of zero is interpreted as a request

for continuous looping. This register nust be set before issuing a START to the
board. To nodify this register: issue a "STOP', nodify and then re-issue a START
(see START Register).

Value = 0 : Retransmits in continuous | oop
BC Mbde

42

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Value = 1-255 : Sends nessage frame "n" tines (1 to 255) as defined

BC Mbde
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BI T COUNT REG STER | 8-bit 6FF5 (H)

Sets the nunber of total bit tinmes within the 1553 word including Sync(3) and
Parity(1). When NO error is selected (see: Control Wrd), this register is
ignored (20-bit word is selected). This register nust be set before issuing a
START to the board. To nodify this register: issue a "STOP', nodify and then re-
i ssue a START (see START Register).

7 6 5 4 3 2 1 0 2 1 0 |# of
bits

T
| | see chart ->
|

-2 0 0 1 18

+1 1 0 0| 21

+2 1 0 1| 22

+3 1 1 0| 23

WORD COUNT REG STER || 8-bit 6FF4 (H)

This register controls the nunber of 1553 words (+/- 3) within the nessage. The
variation is relative to the 1553 Command Wrd' s WORD COUNT FI ELD. Wen NO error
is selected (see: Control Wrd), this register is ignored. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0 -3 FD (H)
|<—— see table ——>| -2 FE (H)
-1 FF (H)

(No Word Count Error injected) - 0 00 (H

+1 01 (H

+2 02 (H

+3 03 (H
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BC RESPONSE TI ME REA STER || 8-bit 6FF3 (H)

This register sets the Bus Controller's RESPONSE TIME W NDOW This val ue
deternmines the maxinmum [wait] time until an RT's Status Response is considered
"I NVALI D' by the BC. The resolution of this register is 155 nanoseconds per bit.
This tine is neasured as the "DEAD TIME'" on the 1553 bus. The minimumtine is
approximately 2 upsec. This register nmust be set before issuing a START to the

board. To nodify this register: issue a "STOP', nodify and then re-issue a START
(see START Register).

Exanpl e: To set up a BC response tinme of 14 usec wite a 90 to this register
90 * 0.155 = ~14usec

VARl ABLE AMPLI TUDE REGQ STER | 8-bit 6FF2 (H)

This register specifies the anplitude of the 1553 output signal. The signal can
be programmed from O volts up to 7.5volts (p-p) - mnmeasured on the 1553 bus with
speci fied 1553 coupling and 350hm load (two 70 ohm termination resistors were
used). A higher Transmit [output] anplitude will appear on the 1553 bus if 78 ohm
termnation resistors are used. The register has a resolution of 30mv/bit (p-p)
on the bus. This register nust be set before issuing a START to the board. To
nmodify this register: issue a "STOP', nodify and then re-issue a START (see START

Register). This register defaults to FFH after Reset, providing naximm
anpl i t ude.

STACK PO NTER 16-bit Register 6FF0 (H)

The Stack Pointer points to the Instruction Stack. The pointer value nust be
equal to the ADDRESS of the [first] Instruction block and nust al ways

be even (LSB set to 0). The Instruction Stack can reside anywhere within
| ocati ons 0000 through 67FE (Hex). To nodify this register: issue a "STOP',
nmodi fy and then re-issue a START (see START Regi ster).

BC Mbde
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FRAMVE TI ME REG STER || 16-bit 6FEE (H

This register contains the 16-bit Frame Tinme Value for Continuous and N-tines
Modes Operation. The value witten to this register is nultiplied by the val ue
set within the Frame Tinme Resolution Register described bel ow The val ue set
nmust equal the desired nultiplication factor - 1. See FRAME TI ME CALCULATI ON
above. This register nust be set before issuing a START to the board. To nodify
this register: issue a "STOP", nodify and then re-issue a START (see START
Regi ster).

FRAVE TI ME RESOLUTI ON REG STER || 16-bit 6FEC (H)

This 16-bit value represents the resolution of the Franme Tine Counter in
increments of 155 nsec. See CONTI NUOUS OR ONE- SHOT MODES section descri bed above.
This register nmust be set before issuing a START to the board. To nodify this
register: issue a "STOP", nodify and then re-issue a START (see START Register).

| NSTRUCTI ON COUNTER || 16-bit 6FEA (H)

The Instruction Counter is |loaded with the nunber of instructions (1553 Messages)
in the current frane to execute. The value nust be greater than "0" before
begi nning transmission (by witing to the "START REA STER'). Load "1" for one
nmessage, "2" for two nessages, etc. The EXC 1553VME/ E-V updates this register by
decrenenting the value and witing it back to the nmenory. This register nust be
set before issuing a START to the board. This register is decrenented and
updated by the board at the end of each nessage transfer. To nodify this
register: issue a "STOP', nodify and then re-issue a START (see START Register).
When in the "l oop node", this register cycles fromthe initial value to "1".

FI RMAARE REVI SI ON REA STER || 8-bit 6FE7 (H)

This register indicates the revision level of the on-board firmware. The val ue
0001 0010 woul d be read as revision level: 1.2

BC Mode
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RT MODE OPERATI ON

The EXC 1553VME/ E-V can be configured to sinulate up to 32 Renpte Terminals. The
user selects which terninal(s) are operating ["ACTIVE"']. The EXC 1553VME E-V
handl es all nessage transfers subsequent to receiving a "START" conmand (see
Control Registers). In addition, errors can be injected into the nmessage
responses. The RT data transfers operates via a 2Kx16 Look Up Tabl e which points
to the data block area. The user |oads the 1553 data blocks with transmt data
and reads the received 1553 data fromthe bl ocks.

The EXC- 1553VME/ E-V can operate within various 1553 environnments since npbst 1553
paraneters such as Response Tine, Status Wrd content,etc. are user-progranmabl e.
The EXC- 1553VME/ E-V also allows the user to enable or disable the 1553 BROADCAST
function - reserving RT address 31 (11111) or utilize all 32 RT addresses by
di sal | owi ng Broadcast Conmands (See Configuration Control Register).

Anot her feature of the RT node involves the return of the Status Wrd to the Bus
Controller. The user can specify, for exanple, that the Renote Terminal transmt
its 1553 Status Wrd at the end of a message even if |INVALID DATA WORDS [only
"invalid" - as specified by 1553] were received within the message. This feature
is selected via the Status Response Register (see: Control Registers).

The wuser can program the 1553 Myde Code Subaddress Identifier (RT Control
Regi ster) so that either "11111","00000", or both, can be used to indicate that
t he 1553 Conmand Wrd is a Mbde Code.

The Renote Terminal transmits its 1553 Status Wrd in approx. 4.0 usec. (rneasured
as: "dead time on the bus") - a value which can be | NCREASED via the RT Response
Ti me Register.

The board will respond properly to messages received at the nmaxinmum rate
pernmitted by the 1553 specification, i.e., it will respond properly to nessages
received with an internessage gap of 2.0usec neasured as dead tinme on the bus.

NOTE:

The user shoul d use the followi ng sequence to determ ne whether the
board is installed AND ready to operate:

* Check the Board ID register (test for value = 45 Hex)
* Check Board Status Register (test for Board Ready bit = "1")

The board is installed and ready when BOTH of these registers contain
the correct values (as witten above). This sequence shoul d be used
after power-on and Software Reset operations. For Software Reset
operations, these values should be set to ZERO by the user

i Mmediately prior to witing to the Initialization Register.
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MEMCRY MAP

TI ME TAG RESET REG

ZERO CRGSSI NG REG

RT - LAST COMVAND
WORDS

(32 words)

MESSAGE STACK
(512 Bl ocks)

reserved

MODE CODE CONTROL

1553 RT STATUS WDS
(32 words)

"ACTI VE RT" TABLE
(32 bytes)

1553

DATA BLOCKS

RT Mode

EFA3 (H)

EFAL (H)

0000 (H)

DATA BLOCK
LOOK-UP TABLE

BOARD CONFI GURATI ON REG

BOARD | D REG STER

BOARD STATUS REG STER

START REG STER

MESSAGE STATUS REG STER

TI ME TAG RESOLUTI ON REG
(8-BIT)

BIT COUNT REG

RT RESPONSE TI ME REG STER

VARI ABLE AMPLI TUDE REG

MESSAGE STACK PO NTER
(16 BIT)

ERRCR | NJECTI ON REQ STER

STATUS RESPONSE REG STER

I NTERRUPT CONDI TI ON REG

FI RMMRE REVI SI ON REG STER

CARD SOFTWARE RESET REG

BCO RT SOFTWARE RESET REG

WORD COUNT ERROR TABLE
(32 bytes)

1553 RT VECTOR WORDS
(32 words)

1553 RT BI T WORDS
(32 words)

48

7FFF (H)

7000 (H)
6FFF (H)

6FFE (H)
6FFD (H)
6FFC (H)
6FFA (H)

6FF6 (H)

6FF5 (H)

6FF3 (H)
6FF2 (H)

6FFO0 (H)

6FEE (H)

6FED (H)
6FEC (H)
6FE7 (H)

6F92 (H)
6F90 (H)

6EFF (H)
|
6EE0 (H)
6EBE ( H)
|
6ES0 (H)
6E7E (H)

6E40 (H)
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Note: Areas not specified in the map are reserved and should not be accessed by
t he user.
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DATA BLOCK LOOK- UP TABLE 7000 ---> 7FFF (H)

The received Command word's RT Address, T/R bit, and Subaddress Fields are used
to index into the [user-programred] |ook-up table. Each entry in the table
contains a 16 bit "DATA BLOCK PO NTER'. This pointer points to the starting
| ocation of a data block which will be used for transferring 1553 data to/from
the board. Each Data Block can contain up to 32 words (only 1553 Data Wrds are
stored within the bl ock).

5 bits 1 5 bits
(11 nost significant bits of the
RT ADDRESS T/ R | SUBADDRESS 1553 Command Wér d)
| | |
| @ — | DATA BLOCK
I B ' :
| | | top >
11111 1 11111  7FFE (H) poi nt er —
LOOK- UP TABLE >
(2k x 16) .
. DATA BLOCK
DATA BLOCK
DATA BLOCK
DATA BLOCK
00000 0 00001 7002 (H poi nt er — |—> DATA BLOCK
00000 0 00000 7000 (H poi nt er — DATA BLOCK
Bott om

Inportant Note| For RT to RT nessages

When the board is sinulating both RT'"s in an RT to RT nessage transfer, the
sinmulated receiving RT's data block is not updated with the transmt data. (The
data IS transnitted over the 1553 bus).

RT Mode
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HOW TO CREATE THE ADDRESS TO THE TABLE

1. Isolate the ELEVEN (nost significant) bits of the 1553 Command Wrd (RT

Address, T/R, and Subaddress Field).

Exanpl e : RT Address =5
T/R bit = 0 (receive)
Subaddress = 3

RT Address T/ R Subaddr ess

0 0 1 0 1 0 0 0 0 1 1
] | L
1 4 3

The HEX representation = 143 (H)

2. Miltiply the value by 2 (since it is a word index).

143 (H * 2 = 286 (H)

3. Add this value to the base address of the Look-Up table (7000).

7000 (H)
+ 286 (H)

7286 (H)

4, Wite Data Block Pointer to this | ocation.
exanpl e:

POKEW &H7286, XXXX "wites 16-bit value to table
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HOW TO CREATE THE DATA BLOCK PO NTER

1. Select start address of data block (from 0000 to 60FE [HEX]). This
address nust be even (LSB = 0).

2. Set D15=1 (where D15 represents the nost significant bit)

3. Wite 16-bit Value into Look-Up Table with the LSB of the address
corresponding to DO.

1 ADDRESS

D15 DO

EXAVPLE:

User wants 1553 nmessage to be stored [starting] at address : 5002 (H)

-Set bit "D15"in word as shown in figure above
-New Poi nter value = D002 (H)
-Wite value into Look-Up Table

COMBI NI NG THE TWDO EXAMPLES ABOVE:

POKEW &H7286, &HDO02

This wites the [pointer] Block Address :D002(H) into the Look-Up table Address :
7286(H) .

DATA STORAGE

The data words must be stored and/or read in the following format within the data
bl ock:

1553 WORD #N

1553 WORD #3

1553 WORD #2
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1553 WORD #1 First Location Wthin Data Bl ock
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“ACTI VE RT" TABLE 6100 ---> 611F (H)

These locations contain the list of Active Renote Terminals. Each desired
(Active) RT is selected by setting the bit "0" within the Active Renote Term nal
Byte to a logic "1". The first Active RT byte relates to RT #0, the next to RT
#1, while the last locations relates to RT #31 (note that the first Active RT
BYTE resides in the first [least significant] byte - which is an ODD address,
foll owed by the EVEN address).

WORD
ADDRESS
— | RT#31 ACTI VE RT BYTE|RT#30 ACTI VE RT BYTE| 611E(H)
ACTI VE
RT
L OOKUP
TABLE

RT#3 ACTI VE RT BYTE [RT#2 ACTIVE RT BYTE | 6102(H)

— | RT#1 ACTI VE RT BYTE [RT#0 ACTI VE RT BYTE | 6100(H)

EVEN Addr ess ODD Addr ess
Most Significant Byte Least Significant Byte

ACTI VE REMOTE TERM NAL BYTE FORVAT:

.

| | |
|< "0" > | | = ACTI VE
| | | "0" = | NACTI VE
| * %
L "1" = | NTERRUPT
"0" = NO | NTERRUPT

** = User nust set this interrupt bit and the bit within the Interrupt Condition
Regi ster in order to generate an interrupt to the conputer.

RT Mode
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1553 RT STATUS WORDS | 6120 ---> 615F (H)

These | ocations are reserved for the [32] 1553 RT STATUS W rds. The user | oads
the desired STATUS Wrds into related locations within the block. The first word
relates to RT #0, the next word to RT #1, while the last word relates to RT #31.
For each RT, which is to be simulated, all 16 bits nust be defined within its
STATUS wor d.

In a non-1553B environnment (see "STATUS RESPONSE REQ STER') the user defined
STATUS word is sent, whenever the RT has to respond with a STATUS Wrd.

In a 1553B environment (see "STATUS RESPONSE REGQ STER'), the same STATUS word is
sent with the follow ng conditions:

MESSACE ERROR - In case an error occured in the previous nessage, this bit
(bit #10) will be sent set ("1') in the current Mdde Code nessage (of
type Send Status or Send Last Conmand), even if the user
defined value for this bit is "0'. If the user defined
value is "1' this bit will be sent set.

BUSY - This bit is always sent as defined by the user. In the case
(bit #3) of TRANSM T COMVANDs, when BUSY is set, NO DATA words will
be trannsitted by the RT followi ng the tranm ssion of the
STATUS Wor d.

Not e: The 1553B Format for the STATUS word is defined in follow ng

Bit # Bit Nane
15-11 RT Address
10 Message Error
9 I nstrunentati on
8 Servi ce Request
7-5 Reser ved
4 Br oadcast
3 Busy
2 Subsyst em Fl ag
1 Dynam ¢ Bus
0 Term nal Fl ag
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MESSAGE STACK

The EXC 1553VME/ E-V generates a Message Stack within the dual-port menory. This
stack contains information which can be utilized by the user for post processing
of the Renote Terninal nessages. The stack is divided into 512 blocks - each
containing three words. The stack operates as a Grcular Buffer. The Mssage
Stack Pointer points to the beginning of the [next] unused block. Only "ACTIVE'

RT nessages are stored. The figure below illustrates one instruction bl ock.
MESSACE  STATUS WORD Third Wrd
TIME TAG VALUE Second Wrd
1553 COWWAND WORD First Wrd
H Byte || Lo Byte
Even Address Qdd Addr ess

NOTE : RT to RT nessage

In the event that an RT to RT nmessage is received - whereby the board operates as
BOTH RT's, the Message Stack woul d be updated as foll ows:

1. Two Message Stack Blocks are utilized

2. The 1553 "Receive" Conmand Wrd is witten into the FIRST Message Stack

Bl ock

3. The RT-RT bits within BOTH Message Status Wrds will be set (=1)

4. The Tine Tag Wrd within the SECOND stack block is updated by the board as
is the second Message Status Wrd. The "RT to RT" bit is the only bit Wit hin
the FI RST Message Status Wrd which is updated (active).

5. The 1553 "Transmit" Command Wrd is witten into the SECOND nessage

bl ock.

RT Mode
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MESSAGE STATUS WORD

The Message Status Word indicates the status of the nessage transfer. This word
is created by the Board and is NOT the 1553 "STATUS WORD'. The contents of the
Message Status word are shown bel ow

End of Message

Bus A/ B

* RESERVED *

* RESERVED *

* RESERVED *

TX Time Qut

* RESERVED *

* RESERVED *

15 |14 |13 |12 |11 |10 | 9 [ 8 || 7 | 6 | 5 | 4 | 3 | 2 1|0

Invalid Wrd Recei ved

* RESERVED *

Wrd Count Error (Receive Message) ——

Br oadcast Message

I ncorrect Sync Received

Non- Conti guous Data (Receive Message)

RT - RT Message

Error

NOTE: A LOGE C "1" | NDI CATES OCCURRENCE OF STATUS FLAG
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Message Status Wrd Definitions:

15 End of I ndi cates that the nessage transfer has been
Message conpl eted

14 Bus A/B | Indicates on which bus the nmessage was transferred.

'0' = BUS B "1 = BUS A

13 Reser ved Set to logic 'O

12 Reser ved Set to logic 'O

11 Reserved Set to logic 'O

10 Tx Time Card, acting as receiver in RT to RT nessage, did not
Qut sense a transmtter status word (within 14 usec)

09 Reserved Set to logic 'O

08 Reserved Set to logic 'O

07 Invalid Indicates the reception of at least one invalid
Word 1553 word (i.e. Bit Count, Manchester code, Parity)

06 Reserved Set to logic 'O’

05 Wrd C I ndi cates that an incorrect nunber of words were
Error received within the nmessage

04 Broadcast | I ndicates that a broadcast conmand word has been
Message recei ved

03 Incorrect | Indicates that the sync of either the conmand or
Sync the data word(s) was incorrect

02 Non- I ndi cates occurrence of an invalid gap between
Conti guous received 1553 words

01 RT - RT Indicates that an 'RT to RT' nessage has been
Message received, in which the board simnulates both RT' s.

00 ERROR I ndi cates the occurrence of an error (defined within

one of the other nmessage status bit |ocations)
RT Mode
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Time Tag Val ue (Read by user)

The Time Tag Value is a sixteen bit word which may be used to determine the tine
el apsed since 'START' or to determine the tinme between the 1553 nessages. The
Time Tag inplenmentation utilizes a 16-bit, free running counter whose resolution
is set by the 8-bit "Time Tag Resolution Register" at address 6FF6 (Hex). This
register has a resolution of 4 psec per bit. The equation to determne the
resolution of the counter is: (register value+l) * 4 usec.

Exanpl e:
register value = 0 --> counter's resolution = 4usec
register value = 4 --> counter's resolution = 20usec

The Time Tag counter can be reset (to '0'") any tine by witing to the "Time Tag
Reset Register" (see the section entitled: Control Register Definitions). The
timer's value is witten to the dual port RAM during the reception of the [first]
conmand of each nessage.

1553 Command Word

This | ocation contains the 1553 Command Wrd associ ated with the nessage.
Only ACTIVE RT Commands are stored !'!!.
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RT LAST COMVAND WORDS 6E00 ---> 6E3E (H)

These locations are reserved for the [32] 1553 Last Conmand Wrds. The EXC
1553VME/ E-V wites these locations at the end of each nessage transfer to an
"active" RT. The first word relates to RT #0, the next word to RT #1, while the
last word relates to RT #31. These words are used for the inplenentation of the
"Transmit Last Command Wrd' Mde Code.

Note: Only conmand words of valid nmessages containing no errors will be recorded
in this table.

1553 RT BI T WORDS 6E40 ---> 6E7E (H)

These locations are reserved for the [32] 1553 Bit Wrds. The user |oads the
desired Bit Wrds into the related locations within the block. The first word
relates to RT #0, the next word to RT #1, while the last word relates to RT #31.
These words are used for the inplenmentation of the 'Transnmit BIT Wrd Mde
Code.

1553 RT VECTOR WORDS 6E80 ---> 6EBE (H)

These locations are reserved for the [32] 1553 Vector Wrds. The user |oads the
desired Vector Wrds into the related locations within the block. The first word
relates to RT #0, the next word to RT #1, while the last word relates to RT #31.
These words are used for the inplenentation of the 'Transmit Vector Wrd Mde
Code.

RT to RT MESSAGES

When the board is operating as both RT's in an "RT to RT" transfer, then:
1. The board transmits both 1553 Status and Data words out onto the bus.

2. The Transmit Data Block is NOT copied [by the board] into the Receiver Data
Bl ock area (pointed to by the | ook-up table pointer).
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MODE CODES

The user can program the Subaddress code that will indicate the reception of a
Mode Conmand. Either or both of the followi ng codes can be used: "11111" and
"00000". The user nust programthe Mdde Code Control Register as described within
the Control Register section.

The EXC- 1553VME/ E-V handl es all Dual - Redundant 1553B Mode Codes. This is to say
that the Word Count field is decoded according to ML-STD 1553B. One of the Mde
Codes (SYNCHRONI ZE WTH DATA WORD) is operated upon as a "standard" nessage
transfer - using the Data Bl ock Look-Up Table. In such a case, the Conmand Word's
RT Address, T/R bit and Subaddress fields are used as a pointer to the |ook-up
table. The table entries that are addressed when the T/R bit ="0" and Subaddress
= "00000" or "11111" should contain a Data Block Pointer pointing to where the
"Synchronize Wth Data Wrd" data word shoul d be stored.

Mode Codes such as : Transmt Last Command, Transnmit Vector Wrd, and Transmit
Bit Wrd are acconplished by using the dedicated blocks within the on-board
menory. (Described above)

BROADCAST MODE

The EXC- 1553VME/ E-V can operate within the Broadcast environnent by selecting the
BRDCSTEN bit within the Control Register defined in the VME/ VXI Configuration
Regi ster section.

When operating in the BROADCAST node, the user nust set the ACTIVE RT Table entry
RELATI NG TO RT #31 (last location) as NOT ACTIVE !. The

EXC- 1553VME/ E-V will then test the BRDCSTEN bit to see whether the board is
operating in the Broadcast node.

In addition (while operating in the Broadcast node) the board will store the
recei ved nmessage into a 1553 data block area as is done with "standard" nessage
formats (RT address, T/R bit, and Subaddress are used as a pointer to the Data
Bl ock Look-Up table nenory).

Not e: When operating in the Broadcast Mdde, the Broadcast bits within the
1553 Status Wrds are NOT updated by the board' s processor.

ERRCR | NJECTI ON FEATURES

The board allows two types of error injection; dobal (for all RT's) and a "per
RT" error. The dobal errors such as Parity, Sync, Non-Contiguous Data and Bit
Count are detailed in the Error Injection Register description. These errors are
either "ON' or "OFF" for all RT's. The ability to inject a 1553 Wrd Count error,
however, is on a per RT basis.

RT Mbde
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WORD COUNT ERROR TABLE 6EEQ ---> 6EFF (H)

The Word Count error is selected by witing to the Wrd Count Error Table. This
table contains 32 bytes (one per Renote Terminal). The first byte relates to RT
#0, the second to RT #1, while the last location relates to RT #31 (note that the
first Word Count Byte resides in the first [least significant] byte - which is an
odd address (6EEl1l) foll owed by an even address (6EEQ)).

6EFF(H)
RT#31 Wrd Count byte RT#30 Wrd Count byte
RT#3 Wrd Count byte RT#2 Wrd Count byte
RT#1 Wrd Count byte RT#0 Word Count byte

6EEO( H)

EVEN ADDRESS ODD ADDRESS
MOST SI GNI FI CANT BYTE  LEAST SI GNI FI CANT BYTE

The contents of each location controls the nunber of 1553 words (up to +/-3)
within the nessage. The variation is an offset relative to the 1553 Conmand
Wrd's WORD COUNT FIELD. The "resulting" nessage (after error is progranmed)
must contain at least ONE data word. This table is defaulted to '00' by the
board upon power-on or software reset. This table nust be set before issuing a
START to the board. To nodify this table: issue a "STOP', nodify the contents
and then issue a "START" (see Start Register).

OFFSET TABLE VALUE
-3 Wrds FD (H)
-2 Wrds FE (H)
-1 Wrd FF (H)
(No Word Count Error injected) - 0 00 (H
+1 Wrd 01 (H
+2 Words 02 (H
+3 Words 03 (H)
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PROGRAM EXAMPLE RT MODE

note: all values are in HEX unl ess stated

10 POKE &H6FFF, 02 " LOAD CONFI GURATI ON REG = RT MODE
15 POKE &H6FF2, xx " LOAD VARI ABLE AMPLI TUDE REG STER
20 POKE &H6100, 1 " ENABLE RT#1
30 POKE &H6105, 1 ' ENABLE RT#4

40 POKEW &H6122, &H0800 ' LQOAD STATUS WORD ( RT#1) WTH ' 0800H
60 POKEW &H6128, &H2000 ' LOAD STATUS WORD ( RT#4) WTH ' 2000H

80 PCKE &H6FFG6, xx ' LQAD TI ME TAG RESOLUTI ON REA STER
100 POKE &H6168, 00 " LOAD MODE CODE CONTROL REG = SA 00000&11111
120 POKE &H6FEE, 00 " NO GLOBAL ERRCR | NJECTI ON
130 POKEW &H7 XXX, XXXX ' LQOAD LOCK-UP TABLE W TH BLOCK PO NTER FOR DATA
" STORAGE
140 POKEW &H7 XXX, XXXX ' LOAD LOCK-UP TABLE W TH BLCCK PO NTER FOR DATA
' STORAGE
150 POKE &H6FFC, 1 ' LQAD START REA@ STER WTH "1". STARTS RT MODE
160 STOP
RT Mbde
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CONTRCL REG STER DEFI NI TI ONS

TI ME TAG RESET REG STER || 8-bit EFA3 (H

Witing to this register (data field = don't care) wll reset the RT hardware
Time Tag counter. The counter will start to count from O inmmediately after the
reset.

ZERO CROSSI NG REG STER || 8-bit  EFA1L (H) READ' VR TE

This register is reset at power-up (all bits set to "0").

7 6 5 4 3 2 1 0

X

< >|
X X zero crossing code
(see code bel ow)

WPGSEL Control bit

"0" - normal access to Menory
and Control Registers

"1 - access to the 1553WG V
pi ggyback at addresses
0000H 8FFFH

Definition of data bits 0,1,2,3 wthin the register:

Bit Position: operati on:

3 2 10

O 0O O O (0)|Selects: NO zero crossing deviation (no error)
0O 0 0 1 (1) |Selects:+150 nsec from'Q"' (border-no error)

0 0 1 1 (3)|Selects:-150 nsec from'Q" (border-no error)
0 1 0 1 (5)|Selects:+190 nsec from'Q' (above 1553 limt)
0 1 1 1 (7)|Selects:-190 nsec from'Q' (below 1553 limt)
1 0 0 0 (8)|Selects: Manchester H -Bit Error

1 0 0 1 (9)|Selects: Manchester Lo-Bit Error

1 0 1 0 (A |[Selects: Manchester Dead-Bit Error

Not e: Wien activated, these zero crossing and manchester errors are inserted into
the first data bit of every word which is transnitted by the board (this
i ncl udes: Command, Status and Data words). The user can nodify this register at
any tinme. The board checks the [code] value within the register between the
transm ssi on of each word.
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CARD SOFTWARE RESET REG STER | 8/16-bit 6F92 (H)

Witing to this location (data field = don't care) will RESET the EXC 1553VME E-V
card. Al <card functions wll be reset upon witing to this register. 1In
addition, all Dual Port Ramw |l be cleared to "0". The Board Status, Board |D,
Fi rmnare Revi sion and Variable Anplitude registers are witten by the board after
reset operation has been conpl et ed.

BC RT SOFTWARE RESET REGQ STER || 8/16-bit 6F90 (H)

Witing to this location (data field = don't care) will RESET only the BURT
section of the EXC 1553VME/E-V card. In addition, the Dual Port Ram used in the
RT node of operation will be cleared to "0". The Board Status, the Board ID
Fi rmnare Revi sion and Variable Anplitude registers are witten by the board after
the reset operation has been conpl et ed.

BOARD CONFI GURATI ON REG STER 8-bit 6FFF (H

The operating node of the board is set via this register. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Regi ster).

HEX 7 6 5 4 3 2 1 0

VAL

01 0 0 0 0 0 0 0 1 BC MXDE
02 0 0 0 0 0 0 1 0 RT MODE
04 0 0 0 0 0 1 0 0 BC / CONCURRENT- RT
08 0 0 0 0 1 0 0 0 reserved
10 0 0 0 1 0 0 0 0 reserved
20 0 0 1 0 0 0 0 0 reserved
40 0 1 0 0 0 0 0 0 reserved
80 1 0 0 0 0 0 0 0 reserved
ED 1 1 1 0 1 1 0 1 reserved
FF 1 1 1 1 1 1 1 1 reserved

BOARD | D REG STER | 8-bit 6FFE(H)

This register contains a fixed value which can be read by a user's initialization
routine to detect the presence of the card. The one-byte value of this register
is: 45 (Hex) ; ASC I "E".

RT Mode
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BOARD STATUS REG STER || 8-bit 6FFD (H)

This register indicates the status of the EXC 1553VME/ E-V card. In addition, this
regi ster indicates options as defined below (Status bits are active "1").

L RAM X
reserved

]
0
:
g

TI MERS K

SELF- TEST K

1= BOARD HALTED (see note)
0= BQARD RUNNI NG

NOTE: Bit "04" (Board Halted) is set by the board after the user "stops" the
current operation (by resetting the START bit within the Start Register). The
user nust check this bit first before nodifying registers which first require a
"STOP" operation. The board resets this bit after receiving a subsequent START
conmand (by witing to the Start Register). The condition of this bit after
power-on or software reset is a logic "1".

START REG STER | 8-bit 6FFC (H)

This register controls the "START / STOP" operation of the card. The user can
Start then Stop the RT operation, nodify RT paraneters (exanple: the Error
Injection register or Response Tine), and then re-issue a new Start in real-tine.
See note on the Board Status Regi ster (Board Halted/ Running) Bit 04.

| "0" | | "1" =START OPERATI ON
| | L—— "0" =sTOP

RT Mbde
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MESSAGE STATUS REG STER | 8-bit 6FFA (H)

This register indicates that a 1553 nmessage has been received. The figure bel ow
illustrates the placenent of the status bit. A logic "1" indicates active
condition (bit is also set for nmessages with errors).

7 6 5 4 3 2 1 0

} "0" | ' MESSAGE COVPLETE

Not e: Message Conplete bit is NOT reset by the board and should be reset by the
user after reading it.

TI VE TAG RESOLUTI ON REG STER 8-bit 6FF6 (H

This 8-bit value represents the resolution of the Tine Tag Counter in increnents
of 4 usec. See Tine Tag description above. This register nust be set before
issuing a START to the board. To nodify this register: issue a "STOP", nodify and
then re-issue a START (see START Register).

The Time Tag Resolution is inplenmented using an on-board hardware tinmer circuit.
This timer has a resolution of 4usec per bit. The equation to determne the
resolution of the Time Tag is: (register value+l) * 4usec.

Exanpl es:
regi ster val ue
regi ster val ue

O --> 4usec resolution tine
4 --> 20usec resolution tine
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BIT COUNT REG STER | 8-bit 6FF5 (H)

Sets the nunber of total bits within the 1553 Data word ; including Sync(3) &
Parity(1). This register is utilized by the board only if the "Bit Count Error
bit" is set within the Error Injection Register. If the bit is not set, then a
[valid] 20 bit word is transmtted regardl ess of the contents of this register
This register nmust be set before issuing a START to the board. To nodify this
register: issue a "STOP', nodify and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0 # of
bits

0 0 0 18 -2

0 0 1 22 +2

0 1 0 19 -1

0 1 1 20

1 0 0 21 +1

1 0 1 17 -3

1 1 0 23 +3

RT RESPONSE TI ME REG STER 8-bit 6FF3 (H

This register sets the RESPONSE TIME of the Renote Terminal. The resolution of
this register is 155 nsec. per bit. This tinme is nmeasured as the "DEAD TIME" on
the 1553 bus. The minimumtinme is equal to approximately 4.0 usec.

Wite a "00" in order to use the mninumresponse tinme. Any val ue above zero will
result in a response time equal to 4usec plus the contents of the register. The
actual Response Tinme will be +/- 1usec tolerance. This register mnust be set
before issuing a START to the board. To nodify this register: issue a "STOP',
nodi fy and then re-issue a START (see: START Register).

| < t >

Exanple: To request a response time of 9 psec wite 32 to this register.
32 * 0.155 = ~5 usec + 4 pusec = 9 usec

RT Mbde
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ERRCR | NJECTI ON REQ STER 8-bit 6FEE (H

The Error Injection register is a global register which allow the user to sel ect
the type of error to be injected within a transmtted nessage. This register is
read by the board upon the receipt of a "START" (by witing to the Start
Register). To nodify this register: issue a "STOP', nodify and then re-issue a
START (see: START Register).

7 6 5 4 3 2 1 0

L RESERVED (SET TO "0")

L BIT COUNT ERROR
(SEE BI T COUNT REG STER)

NON- CONTI GUOUS  DATA
( BETVEEN FI RST AND SECOND
DATA \ORDS)

RESERVED ( SET TO "0")

STATUS WORD PARI TY ERRCR
(STATUS Wb SENT W TH EVEN PARI TY)

STATUS WORD SYNC ERRCOR
(STATUS WD SENT W TH DATA SYNC)

DATA WORD PARI TY ERRCR
(DATA WDs SENT W TH EVEN PARI TY)

DATA WORD SYNC ERRCR
(DATA WD's SENT W TH CMD SYNC)

RT Mode
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VARI ABLE AVPLI TUDE REG STER 8-bit 6FF2 (H

This register specifies the anplitude of the 1553 output signal. The signal can
be programmed from O volts up to 7.5volts (p-p) - neasured on the 1553 bus with
speci fied 1553 coupling and 350hm load (two 70 ohm ternination resistors were
used). A higher Transmt [output] anplitude will appear on the 1553 bus if 78 ohm
termination resistors are used. The register has a resolution of 30mv/bit (p-p)
on the bus. This register nust be set before issuing a START to the board. To
nodify this register: issue a "STOP', nodify and then re-issue a START (see START
Register). This Register defaults to FFH after Reset, providing maxinmm
anpl i t ude.

MESSAGE STACK POINTER | 16-bit 6FF0 (H)

The Stack Pointer indicates the Message Stack position. This pointer is updated
(incremented by 6) after the entire nessage has been received. This word
"circulates" with the Message between 6200(H) to 6DFE(H). It is

initialized to 6200 (H).

STATUS RESPONSE REG STER 8-bit 6FED (H

This register is used to control the Status Response node of operation.

The user can select to respond with a 1553 Status Wrd [following a receive
message] EVEN if an | NVALID 1553 Data Wrd was received. The user can al so sel ect
the 1553 environment which affects some 1553 RT STATUS WORD bits (see 1553 RT
STATUS WORD section). This register nmust be set before issuing a START to the
board. To nodify this register: issue a "STOP', nodify and then re-issue a START
(see START Register).

| | | On Error:
| — "o —| | "1' = SEND STATUS
| | '0' = SUPPRESS STATUS

L Environment:

= 1553B
'"1" = non-1553B

Q
[

FI RMMRE REVI SI ON REG STER 8-bit 6FE7 (H

RT Mbde
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This register indicates the revision level of the on-board firmware. The val ue
0001 0010 woul d be read as revision level: 1.2

RT Mode
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I NTERRUPT CONDI TI ON REA STER 8-bit 6FEC (H

This register allows the user to enable an interrupt trigger. A logic '1
enables the interrupt condition. Wen Mssage Conplete is enabled an interrupt
will be generated at the end of processing for every nessage directed to an RT
being simulated by the board for which the Interrupt Bit in its Active RT Lookup
Table entry has been set. This register nust be set before issuing a START to
the board. To nodify this register: issue a "STOP", nodify and then re-issue a
START (see START Register).

7 6 5 4 3 2 1 0

1] OII ’ I 1] OII

L MESSAGE COWPLETE

Note: The interrupt will be sent at the end of the nessage.

MODE CODE CONTROL REG STER | 8-bit 6168 (H)

This register allows the user to determ ne which 1553 Subaddress val ue indicates
the reception of a 1553 Mode conmand. This register must be set before issuing a
START to the board. To nodify this register: issue a "STOP", nodify and then re-
i ssue a START (see START Register).

| | o 0 - "11111" and "00000"
| "Q" | o 1 - "00000" Only
1 0 - "11111" Only
1 1 - "00000" and "11111"
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BC / CONCURRENT- RT MODE CPERATI ON

The EXC 1553VME/E-V can operate as the Bus Controller and up to 32 Renote
Terminals. The user |oads the nessages and the Instruction Stack as per the BC
Qper at i on.

In the Concurrent RT Mbde, the user also |oads the nmessage blocks with the RT's
1553 Status and data words. These words nust be loaded into the appropriate
| ocations within the nmessage blocks - in the sequence that the 1553 words appear
on the 1553 bus.

NOTE : THS IS ONLY FOR THOSE REMOTE TERM NALS WH CH THE USER IS ACTI VELY
SIMIULATING !'! For those RT's which are not ACTIVE (not simulated by the EXC
1553VME/ E-V within a single nessage), the user nust |eave the related |ocations
bl ank within the associ ated 1553 nessage bl ocks.

The Renote Terninals simulated in this nobde have a mininum Response Tine of
approxi mately 4usec. (neasured as: "dead time" on the bus).

NOTE:

The user shoul d use the followi ng sequence to determ ne whether the
board is installed AND ready to operate:

* Check the Board ID register (test for value = 45 Hex)
* Check Board Status Register (test for Board Ready bit = "1")

The board is installed and ready when BOTH of these registers contain
the correct values (as witten above). This sequence shoul d be used
after power-on and Software Reset operations. For Software Reset
operations, these values should be set to ZERO by the user
imediately prior to witing to the Initialization Register.

BCO RT Mbde
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The following figure below shows the nenory nmap of
BC/ Concurrent - RT Mode of operation.

BC/
CONCURRENT- RT
MEMCRY MAP

TI ME TAG RESET REG

ZERO CRGCSSI NG REG

ACTI VE RT
LOOK- UP TABLE
(32 BYTES)

I NSTRUCTI ON

AND

MESSAGE STACK
AREA

EFA3 (H)

EFAL (H)

641F (H)

6400
63FF

.

0000 (H)

RESERVED

BOARD CONFI GURATI ON REG

BOARD | D REG STER

BOARD STATUS REG STER

START REG STER

I NTERRUPT CONDI TI ON REG

MESSAGE STATUS REG STER

RESERVED

RT RESPONSE TI ME REG STER

RESERVED

LOOP COUNT REQ STER

BI T COUNT REG STER

WORD COUNT REG STER

BC RESPONSE TI ME REG STER

VARI ABLE AMPLI TUDE REG

STACK PO NTER (16-bit)

FRAVE TI ME REG (16-bit)

FRAVE TIME RESOLUTI ON
REG STER - (16-bit)

| NSTRUCTI ON CNTR. (16 bit)

FI RMMRE REVI SI ON REG STER

CARD SOFTWARE RESET REG

BCO RT SOFTWARE RESET REG

reserved

77

the EXC 1553VME/E-V in the

7TFFF(H)

7oc|>o (H
6FFF (H)
6FFE (H)
6FFD (H)
6FFC (H)
6FFB (H)
6FFA (H)
6FF9 (H)
6FF8 (H)
6FF7 (H)
6FF6 (H)
6FF5 (H)
6FF4 (H)
6FF3 (H)
6FF2 (H)
6FFO (H)

6FEE (H)

6FEC (H)

6FEA (H)

6FE7 (H)
6F92 (H)
6F90 (H)
6F8F (H)
64i0 (H

BC/ RT Mode
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I NSTRUCTI ON STACK

The user prograns the EXC 1553VME/E-V via the Instruction Stack. The stack is
divided into instruction blocks - each containing four words. The figure bel ow
illustrates the instruction bl ocks.

MESSAGE STATUS WORD Fourth Wrd '
| NTERVESSAGE GAP TI ME COUNTER Third Wrd
| NSTRUCTI ON
#n
| NTERVESSAGE GAP TIME Second Word ’
VESSAGE BLOCK PO NTER First Wrd ’
[
MESSAGE STATUS WORD Fourth Wrd |
| NTERVESSAGE GAP TI ME COUNTER Third Wrd
| NSTRUCTI ON
#1
| NTERVESSAGE GAP TIME Second Word |
NVESSAGE BLOCK PO NTER First Wrd ‘
|
H BYTE || LO BYTE
(Even Address) (CQdd Address)
BC/ RT Mode
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MESSAGE STATUS

The Message Status Wrd indicates the status of

the nmessage transfer. This word

is created by the Board and is NOT the 1553 "STATUS WORD'. The contents of the

Message Status word is shown bel ow

End of Message

* RESERVED *

I ncorrect 1553 Channel
Message Error Bit Set
RT Status Bit Set
Invalid Message Error
Response Tine Failure

* RESERVED *

15 |14 |13

12

11

10

Invalid Wrd Recei ved

Word Count Hi

Word Count Lo

| ncorrect RT Address

I ncorrect Sync Received

Non- Cont i guous Dat a

* RESERVED *

ERRCOR

NOTE: A LOG C "1"

| NDI CATES OCCURRENCE OF STATUS FLAG

79
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Message Status Wrd Definitions:

15 [END OF I ndi cates that the nessage transfer has been
MVESSAGE conpl eted
14 |RESERVED Set to logic 'O

13 | I NCORRECT

Indicates that the renpte terninal response was

CHANNEL not received on the active 1553 channe
12 [MESSAGE Indicates the 'MESSAGE ERROR BIT' ( bit '10" )
ERR BIT SET| within the RT status word was set

11 |RT STATUS

Indicates that a bit was set within the RT status

BIT SET word (other than the ' MESSAGE ERROR BI T')
10 [INVALID I ndicates that a 1553 'nessage |evel' error occurred
VESSAGE (i.e. Wrd count, incorrect sync - detail ed bel ow)
09 |RESPONSE Indicates that the RT responded | ate
TI ME ERRCR (see: Programmabl e BC Response Ti ne Regi ster)
08 |RESERVED Set to'0
07 |INVALID Indicates the reception of at least one invalid
WORD 1553 word (i.e. Bit count, manchester code, parity)
06 |WORD CT Indicates that the RT transmitted too nmany words
H
05 [WORD CT Indicates that the RT transmtted too few words
LO

04 |1 NCORRECT
RT ADDRESS

I ndi cates that the recei ved 1553 status word di d not
contain the correct 'RT address

03 || NCORRECT

Indicates that the sync of either the status or data

SYNC wor d(s) was incorrect
02 |NON I ndi cates occurrence of an invalid gap between
CONTI GUQUS recei ved 1553 words
01 |RESERVED Set to logic 'O
00 |ERRCR I ndi cates the occurrence of an error (defined within
one of the other nmessage status bit |ocations)
BC/ RT Mode
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Intermessage Gap Tinme Value | Witten by user

The Intermessage Gap Tine Value is a sixteen bit word which allows the user to
insert a unique internessage delay tine between the current nessage and the next
nmessage. The ninimum Internmessage Gap Tine is approxinmately 4usec neasured as
dead tinme on the bus. The value in the word is ADDED to this mninmum tine. The
resolution of this word is 155 nanoseconds per bit.

Internmessage Gap Tinme Counter | Witten by user

The Internmessage Gap Tinme Counter (IGI_Counter) is a sixteen bit word which
allows the user to increase the Internessage Gap Tinme by repeating the nunber of
times the Intermessage Gap Tinme Value is used. If the counter equals "0", for
exanple, then the gap tine is NOT repeated and is per the contents of the
Intermessage Gap Tine location. For exanple, if the gap time counter equals "1"
then the gap tine is repeated once and equals the Internessage gap tine value X
2.

Note: To ensure maxi num intermessage gap tinme accuracy when using the

| GT_Counter, the value within the Internmessage Gap Tinme Wrd shoul d be
maxi m zed and that within the IGI_Counter mnimnized, for a given desired
i nternessage gap tine.

Message Bl ock Pointer Witten by user

The Message Bl ock Pointer is a sixteen bit word which points to the begi nning of
a 1553 Message. The pointer value nust be even (LSB set to 0).

Exanpl e :

(1) User wites nessage starting at address: 2000 (H)
(2) wite 2000(H) to the Message Bl ock pointer |ocation

I nstruction
St ack

Message Status Wrd

Internmsg Gap Counter

1553 COMVAND WORD Message
I nternessage Gap Tine poi nt er Bl ock
> CONTRCOL WORD
BC/ RT Mode
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Message Bl ock Poi nter '—-’ ' |

BCO RT Mbde
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MESSAGE BLOCK

The user |oads the Message Block anywhere within the Instruction STACK/ MESSAGE
BLOCK AREA (see: Menory Map). Message Blocks do NOT' have to be stored in
sequential locations within the nmenory since the Message Bl ock Pointers "point"
to the Message Bl ocks in sequence.

Each bl ock contains a 1553 nessage plus its Control Wrd. This Control Wrd is
witten into the FIRST |ocation of each block. The Control Wrd instructs the
EXC- 1553VME/ E-V as to the type of nmessage to be transmitted (i.e. RT to RT, Mde
Code, Broadcast, FError injection, etc.). The size of the nessage block is not
fixed and is dependent upon the size of the nessage itself.

Control Wrd

STOP ON ERRCR

PARI TY ERROR

HALT / CONTI NUE

WORD COUNT ERROR

BI T COUNT ERROR

I NCORRECT SYNC

NON- CONTI GUOUS  DATA

ERROR PLACEMENT/
ERRCR | NJECTI ON ENABLE

15 |14 |13 |12 |11 |10 | 9 [ 8 [ 7 | 6 | 5 | 4 | 3 | 2 1|0

CHANNEL A/ B

AUTO CHANNEL SW TCH

AUTO RETRY CODE ' 1'

AUTO RETRY CCDE ' 0O

COMVAND CODE ' 3

COMVAND CODE ' 2

COMVAND CODE ' 1

COMVAND CODE ' 0

BC/ RT Mode
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NOTE : A LOG C'1 ENABLES THE FUNCTION, A '0' DI SABLES THE FUNCTI ON.

BCO RT Mbde
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Control Word Definitions:
15 Stop on Message error stops the BC operation. The user can
Error restart by witing to the instruction count and
" START" .
14 Parity Er| Selects 'Even' parity within 1553 word
13 Hal t / 1= HALT. This stops BC transfer operation. This bit
Conti nue MUST BE reset ('0") in order to RUN or CONTI NUE.
(see text)
12 Wor d Transmits fewer or nore words than are indicated by
Count the WORD COUNT field (see: Wrd Count Register).
Error This function is valid for 'BC to RT' nessages only.
11 Bit Count | Transmits invalid nunber of bits wi thin 1553 words
Error (see: Bit Count Register)
10 Incorrect | Transmits incorrect sync. Data-type sync is
Sync transmtted within the command word
09 Non-Contg| First 1553 data word is transmitted with invalid gap
Dat a time (between command and data word)
08 Error For BC to RT, BROADCAST RECEI VE and MCDE CODE with
Pl acenent | DATA nmessages, this bit selects the 'Parity', 'Sync'
and 'Bit Count' errors injection placenents;
/ "0" - in Comand word
Error "1 - in Data words
Injection| For other error injection types or other nmessage
Enabl e types this bit nust be set to enable error injection
07 CHANNEL Sel ects active 1553 channel. Logic '1l'" selects
Al B channel "A while a logic '0" selects channel 'B
06 Auto Chnl | On error, the BCwll retry message transfer on
Swi tch alternate channel (* auto-retry nust be selected *)
05-04 |Auto Rtry| On error, selects the number |Code _1 0
Code of retries before transfer | 0 0 -No Retry
of next message | 0 1- 1 Retry
| 1 0 - 2 Retry
| 1 1 - 3 Retry
03-00 | COWAND | 0000 - TRANSM T COWAND (RT to BC)
CODE 0001 - RECEIVE COWAND (BC to RT)
0010 - RT to RT COVMVAND
0011 - MODE CODE
0100 - BROADCAST RECEI VE COMVAND
0101 - BROADCAST RT to RT COVIVAND
0110 - BROADCAST MCDE CODE
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| | 0111 - SKIP MESSAGE (see text)
| | 1000 - JUWMP COWAND (see text)
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HALT Bit Operation

The wuser normally sets this bit to a logic "0" before witing to the Start
Regi ster. The user nmay ,in real time (during execution), set this bit (to a logic
'"1'). The board, when operating on that particular Message Bl ock's Control Wrd,
will HALT transfer operations until the bit is reset to alogic '0".

When the board detects that the HALT bit is set, it sets the "WAIT FOR CONTI NUE"
bit within the Message Status Register (see: Control Register Definitions
Section). This bit can be used by the user in order to know when the board has
arrived at this Message bl ock. Wien the board detects that the Halt bit has been
reset by the user (continue node), the board will then reset the "WAIT FOR
CONTI NUE" bit within the Message Status Register and continue BC/ RT operation.

It is inmportant to note that this function can only be inplenmented wthin Message
Bl ocks whi ch have NOT [AS YET] BEEN EXECUTED BY THE BQARD.

Note: This operation can be used in conjunction with the JUW feature
descri bed bel ow.

SKI P Message Operation

The SKIP MESSAGE command allows the user to easily skip a nessage defined in a
certain Message Block by only nodifying the Conmand field within the Control
Wrd. This allows the user to selectively send a nessage within the current
frame. The Intermessage Gap Tine associated with the SKIP Message has no effect.

JUMP Conmand Qper ati on

The EXC 1553VME/E-V allows the user to nodify the BC transfer cycle by setting
the "JUMP" command within the BC Control Wrd. The Junp command instructs the
board to operate on a NEW instruction stack or NEW stack entry within the same
stack. This Control word is followed by a Stack Pointer word instead of the usual
1553 Command Word. In addition, the Stack Pointer is followed by an Instruction
Count value. The Junp conmand is tested AFTER the board has tested the
HALT/ CONTI NUE bit within the Control Wrd. The Internmessage Gap Tine associ ated
with the JUMW Comrand has no effect.

The nenory | ocation sequence is illustrated bel ow
I NSTRUCTI ON COUNTER 3rd Wrd
STACK POI NTER 2nd Word
CONTROL WORD 1st Word
H  BYTE l LO BYTE
15 8 7 0
Even Qdd
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MESSAGE BLOCK FORVATS

The Message Block contains, or wll contain, the entire 1553 nessage as it
appears on the 1553 bus - including Conmand Wrd(s), Data Wrds, and Status
Wor d(s) .
Exanpl es #1 TRANSM T COMIVAND
OPERATI NG AS BC
O\LY
Bl ock BEFORE
Execution
1553 TRANSM T COMVAND
_—t CONTROL WORD FI RST LOCATI ON OF BLOCK
1553 DATA WORD —
|
|
FROM TRANSM TTI NG
REMOTE TERM NAL
1553 DATA WORD (NOT S| MULATED)
Bl ock AFTER |
Executi on RT STATUS WORD —
’ 1553 TRANSM T COVMAND
| CONTRCOL WORD FI RST LOCATI ON OF BLOCK
BC/ RT Mode
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Exanpl es

#2

|
|
|
|

Bl ock BEFORE
Execution

|

|
.

|

|

|

Bl ock AFTER
Execution

|
|
L

RT STATUS WORD

1553 DATA WORD

1553 DATA WORD

1553 RECEI VE COWAND

CONTRCOL WORD

RT STATUS WORD

1553 DATA WORD

1553 DATA WORD

1553 RECEI VE COWAND

CONTRCOL WORD

89

RECEI VE COMVAND

OPERATI NG AS BOTH
BC AND RECEI VI NG RT

FROM REMOTE TERM NAL
(SI MULATED BY THE
EXC- 1553VME/ E- V)

FI RST LOCATI ON OF BLOCK

FI RST LCCATI ON OF BLOCK

BC/ RT Mode
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Exanpl es

#3

Bl ock BEFORE
Execution

i

Bl ock AFTER
Execution

|
L

BCO RT Mbde

(RCV) RT - STATUS WORD

| eave enpty for Data +n

| eave enpty for Data #1

| eave enpty for STATUS

1553 TRANSM T COVIVAND

1553 RECEI VE COWAND

CONTRCL WORD

(RCV) RT - STATUS WORD

1553 DATA WORD

1553 DATA WORD

(TX) RT - STATUS WORD

1553 TRANSM T COVVAND

1553 RECEI VE COWAND

CONTRCOL WORD

90

RT to RT COMVAND

OPERATI NG AS BC and
RECEI VI NG RT

|
|
|

SI MULATED BY THE
EXC 1553VME/ E- V
(USER LQADS)

FI RST LOCATI ON OF BLOCK

FI RST LCCATI ON OF BLOCK
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REMOTE TERM NAL SI MULATI ON

In the case where the board is simulating both the Bus Controller and one or nore
Renmote Terminals, the user nmust wite [into the Message Block] the sinulated
Rermote Terminal 1553 Status Wrd and data word(s) in the sequence in which it
appears over the 1553 bus (see MESSAGE BLOCK FORNMATS)

The user instructs the board as to which Renote Terminals are to be simnulated by
witing to the (32-byte) Active Renpote Term nal Look-Up Table. Each entry within
the 32-byte table relates to a specific Renote Terminal. The first |ocation
relates to RT #00, while the last location relates to RT #31 (for a total of 32
| ocations). Witing a value "01" to the table entry ENABLES the Renote Terninal
simulation by the board. A value of "00" witten to the table disables the
simulation by the board (note that the first Active RT BYTE resides in the first
[least significant] byte - which is an ODD address, followed by the EVEN
addr ess) .

641E (H RT#31 ACTI VE RT BYTE|RT#30 ACTI VE RT BYTE| 641F (H)

ACTI VE
RT

L OOKUP

TABLE

6402 (H |RT#3 ACTIVE RT BYTE |RT#2 ACTIVE RT BYTE | 6403 (H)

6400 (H |RT#1 ACTIVE RT BYTE |RT#0 ACTIVE RT BYTE | 6401 (H)

EVEN Addr ess ODD Addr ess
Most Significant Byte Least Significant Byte

ACTI VE REMOTE TERM NAL BYTE FORVAT:

ENABLED

0
| |
|<—— "0 —>| L— "1
| | DI SABLED

1] OII
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CONTI NUQUS or ONE- SHOT MODES

The EXC- 1553VME/ E-V offers the capability of transferring all programed nessages
once, in a continuous loop, or for 'N nunber of tines'.

In the One-Shot node, the board transfers all mnessages [after receipt of a
"START" command], sets the Message Conplete Bit within the Mssage Status
Regi ster, issues an Interrupt [if progranmed] and waits for a new "START". This
node is selected via the Start Register (see Control Register definitions).

In the "N Tines Mde, the user |oads the Loop Count Register with the nunber of
times to transmit the nessages [frane] and sets the LOOP and START bits within
the Start Register. The user can select to transnit from one to 255 tines (see:
Start and Loop Count Registers). The tine between franes is predeterm ned via
Frane Tinme Regi ster (see bel ow).

In the Continuous node, the EXC 1553VME/E-V will re-transnit the nmessage frame at
a predetermnined, user-progranmable rate. This node is selected via the Start
Regi ster and the Loop Count Register (see Register definitions). In this node,
all nmessages relating to the [active] Stack Pointer and Instruction Counter are
continuously "looped" wuntil the user halts the board s operation (see Start
Regi ster definition).

The "l oop" time or Frame Tinme is a function of two Control registers; the Frame
Time Register and the Frame Tinme Resolution Register. The internal Frame Tinme
counter is |oaded upon receipt of a "START" command with the 16-bit val ue found
within the Frane Tine Register. The Frame Tine counter is decrenmented every N X
155 nsec - where N is the value of Frane Tine Resolution Registers (H and Lo).
After the execution of all instructions (1 frame), the EXC 1553VME/ E-V will wait
until the internal Frane Tinme Counter reaches ZERO before re-transnitting the
next frane.

NOTE: If the Frane tinme is less than the tinme required to transmt all nessages
[wWithin 1 frane], the subsequent franes will be transmitted with the mininmm
del ay between them The mininum delay is 20 upsec approxi mately neasured as dead
tinme on the bus.

The user can inplenent the desired Frame time by programming the appropriate

conbinations of the two registers. An exanple using one nmethod is illustrated
bel ow.
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EXAVPLE:

G ven: User requires a Franme Tinme of 500nsec.

Qper at i on:
Sel ect Frane Tinme Resolution of 3225 (Dec) ----- 0C99( H).
Frane Tinme Resolution = 3225 x 155 nsec. = 500 usec (.5 msec)

Subsequently; the Frane Tinme Regi ster value nust equal to :

(500 nsec (desired tinme) / .5 nsec = 1000 (Dec))-1 --> 03E7(H)
| |

Count -1
Load Frane Tinme Register = 03E7 (H) (before "START")
Load Frane Tinme Resolution Register = 0099 (Hex) ( " " )

MODE CODES

The EXC- 1553VME/ E-V handl es all Dual - Redundant 1553B Mode Codes. This is to say
that the Wrd Count field is decoded according to M L-STD 1553B. The two
guad- r edundant node codes, "Sel ected Transnitter Shutdown" and "Override Sel ected
Transmtter Shutdown" are not inplenented by the board.
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PROGRAM EXAMPLE BC/ CONCURRENT- RT MCDE

10 POKE &HBFFF, 04 ' LOAD CONFI GURATI ON REG = BC/ RT MODE

20 POKEW &H6FF0, 0000 ' LOAD STACK PO NTER REG STERS W TH " 0000"
' (STACK NOW BEG NS AT ADDRESS: 0000)

30 POKE &H6FF2, xx ' LOAD VAR ABLE AMPLI TUDE REG STER

40 POKEW &H00, 0100 ' PO NTER TO FI RST MESSAGE (LOCATI ON OF MESSAGE
' 1S 0100(H) )

60 POKEW &H02, XXXX ' LOAD | NTERVESSAGE GAP TI ME LOCATI ON

80 POKEW &H08, &H0140 ' PO NTER TO SECOND MESSAGE (LOCATI ON OF MESSAGE
' 1S 0140(H) )

100 POKEW &HOA, XXXX ' LOAD | NTERVESSAGE GAP TI ME LOCATI ON

120 POKEW &H100, &H0080 ' LOAD CONTROL WORD W TH: TX COMVAND, BUS A,
" AND NO ERRORS | NJECTED
140 POKEW &H102, &H0C23 ' LOAD COMVAND WORD: 0C23

160 POKEW &H140, 0002 " LOAD CONTROL WORD WTH. RT to RT COMVAND, BUS B,
" AND NO ERRORS | NJECTED

190 POKEW &H142, &H0823 ' LOAD FIRST [ RECEI VE] COMVAND WCORD: 0823

210 POKEW &H144, &H0C43 ' LOAD SECOND [ TRANSM T] COWVAND WORD: 0C43

230 POKEW &HGFEA, 2 " LQOAD I NSTRUCTI ON CQUNTER W TH "2" (2 MESSAGES)
235 POKEW &HGFEC, XXXX " LOAD FRAME TI ME RESOLUTI ON REG STERS
245 POKEW &HGFEE, XxXXx " LOAD FRAME TI ME REQ STERS

" ENABLE RT's VIA THE RT [ ACTI VE] LOOK- UP TABLE.
" BOARD WLL SI MULATE THESE REMOTE TERM NALS

260 PCKE &H6400, 1 " ENABLE RT#1
270 PCKE &H641F, 1 " ENABLE RT#30 (DECI MAL)
290 PCKE &H6FFC, 1 " LOAD START REG STER WTH "1". STARTS MESSAGE
TRANSFERS | N ONE- SHOT MCODE.
300 STCP
BC RT Mode
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CONTRCL REG STER DEFI NI TI ONS

TI ME TAG RESET REG STER || 8-bit EFA3 (H

Witing to this register (data field = don't care) wll reset the RT hardware
Time Tag counter. The counter will start to count from O inmmediately after the
reset.

Note: The Time Tag counter is not used in the BC/ CONCURRENT- RT Mode.

ZERO CROSSI NG REG STER || 8-bit  EFA1L (H READ VR TE

This register is reset at power-up (all bits set to "0").

7 6 5 4 3 2 1 0

X

< >|
X X zero crossing code
(see code bel ow)

WPGSEL Control bit

"0" - normal access to Menory
and Control Registers

"1 - access to the 1553WG V
pi ggyback at addresses
0000H 8FFFH

Definition of data bits 0,1,2,3 within the register:

Bit Position: operati on:

3 2 10

O 0O O O (0)|Selects: NO zero crossing deviation (no error)
0O 0 0 1 (1) |Selects:+150 nsec from'Q"' (border-no error)

0 0 1 1 (3)|Selects:-150 nsec from'Q"' (border-no error)
0 1 0 1 (5)|Selects:+190 nsec from'Q' (above 1553 limt)
0 1 1 1 (7) |Selects:-190 nsec from'Q' (below 1553 limt)
1 0 0 O (8)|Selects: Manchester H -Bit Error

1 0 0 1 (9)|Selects: Manchester Lo-Bit Error

1 0 1 O (A)|[Selects: Manchester Dead-Bit Error

Not e: Wien activated, these zero crossing and manchester errors are inserted into
the first data bit of every word which is transnitted by the board (this
i ncludes: Command, Status and Data words). The user can nodify this register at
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any tine. The board checks the [code] value within the register between the
transm ssi on of each word.
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CARD SOFTWARE RESET REGQ STER | 8/ 16-bit 6F92 (H) VWRI TE ONLY

Witing to this location (data field = don't care) will RESET the

EXC- 1553VME/ E-V card. Al card functions will be reset upon witing to

this register. In addition, all Dual Port Ramwll be cleared to "0".

The Board Status, Board ID, Firmvare Revision and Variable Anplitude registers
are witten by the board after reset operation has been conpl et ed.

BCO RT SOFTWARE RESET REG STER || 8/16-bit 6F90 (H) VWRI TE ONLY

Witing to this location (data field = don't care) will RESET only the

BCRT function of the EXC 1553VME/ E-V card. In addition, the Dual Port

Ram used in the BCRT node of operation will be cleared to "0". The Board Status,
Board ID, Firmmvare Revision and Variable Anplitude registers are witten by the
board after the reset operation has been conpl et ed.

BOARD CONFI GURATI ON REG STER 8-bit 6FFF (H

The operating node of the board is set via this register. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Register).

HEX 7 6 5 4 3 2 1 0
VAL
01 0 0 0 0 0 0 0 1 BC MXDE
02 0 0 0 0 0 0 1 0 RT MODE
04 0 0 0 0 0 1 0 0 BC / CONCURRENT- RT
08 0 0 0 0 1 0 0 0 reserved
10 0 0 0 1 0 0 0 0 reserved
20 0 0 1 0 0 0 0 0 reserved
40 0 1 0 0 0 0 0 0 reserved
80 1 0 0 0 0 0 0 0 reserved
ED 1 1 1 0 1 1 0 1 reserved
FF 1 1 1 1 1 1 1 1 reserved
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97

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



BOARD | D REG STER | 8-bit 6FFE (H)

This register contains a fixed val ue which can be read by a user's initialization
routine to detect the presence of the EXC 1553VME/ E-V card. The one-byte val ue of
this register is: 45 (Hex) ; ASC | "E".

BOARD STATUS REG STER || 8-bit 6FFD (H)

This register indicates the status of the EXC 1553VME/ E-V card. In addition, this
register indicates option selection as defined below (Status bits are active
n 1II) i

L RAM X

reserved
TI MERS OK

SELF- TEST K

1= BOARD HALTED (see note)
0= BQARD RUNNI NG

NOTE: Bit "04" (Board Halted) is set by the board after the user "stops" the
current operation (by resetting the START bit within the Start Register). The
user nust check this bit first before nodifying registers which first require a
"STOP" operation. The board resets this bit after receiving a subsequent START
conmand (by witing to the Start Register). The condition of this bit after
power-on or software reset is a logic "1".
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START REG STER || 8-bit 6FFC (H)

This register controls the ' START/ STOP operation of the EXC 1553VME/ E-V. Witing
to this register with the appropriate bit set begins the Bus Controller transfer
operation. Wen operating in the "Loop" or "N Tinmes" node, the user nust set
the Start and Loop bits within this register. The "loop" and "N-tines" nunber is
sel ected via the Loop Count Register. 1In the One-Shot and "N Ti nes" nodes, the
board RESETS the Start bit within the register after ALL nessages have been
transferred. The board does not reset any bit while in the Continuous |oop node.
Wite "0" to bit "00" to halt the LOOP operation between nessages. Wite,
instead, a "0" to bit "02" in order to halt the operation at the end of the
entire franme (this bit is not tested between nessage transfers). See the related
bit (data bit "04") within the Board Status Register which indicates when the
board has been halted.

| | | |
|< " 0" >| | "1" = START OPERATI ON
| | "on  L—— 0" = sTOP

"1" = LOOP MODE

"0" = ONE- SHOT MODE

| NTERRUPT CONDI TI ON REG STER || 8-bit 6FFB (H)

This register allows the user to set different interrupt triggers. Wien a
condition that has been enabled within this register occurs, an interrupt will be
gener at ed. The user may check the Message Status Register to determ ne which
condition caused the interrupt. A logic '"1" enables the interrupt condition.

This register nmust be set before issuing a START to the board. To nodify this
register: issue a "STOP', nodify and then re-issue a START (see START Register).

7 6 5 4 3 2 1 0

| o

|
| L MESSAGE COWPLETE
|
|

IIOII
END OF FRAME
MESSAGE ERROR
Note: For all interrupt conditions the interrupt will be sent at the end of the
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message.
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MESSAGE STATUS REG STER || 8-bit 6FFA (H)

This register indicates the status of the EXC 1553VME/ E-V card. The figure bel ow
illustrates the definition of each Status bit. A logic "1" indicates active
condi ti on.

7 6 5 4 3 2 1 0

|
' | | ’ ’ L— WAI T FOR CONTI NUE
|
|
|

L MESSAGE COWLETE (Note 1)

n O n
END OF FRAME (Note 1)
MESSAGE ERROR (Note 1)
WAI T FOR CONTI NUE - A nessage with the halt bit set has been encountered.
The user must reset the halt bit in the Control word
to continue.
MESSAGE COVPLETE - The | ast word of a message has been sent
END OF FRAME - The last word of the last nessage in a frame has been
sent
MESSACE ERROR - A nessage has been sent resulting in the error bit

bei ng set in the Message Status Wrd

Note: 1) Status bits are NOT reset by the board and should be reset by the user
after reading them

RT RESPONSE TI ME REA STER || 8-bit 6FF8 (H)

This register sets the RESPONSE TIME of the Renote Terminal. The resolution of
this register is 155 nsec. per bit. This time is nmeasured as the "DEAD TIME" on
the 1553 bus. The mininumtinme is equal to approximtely 4usec. The value in the
register is ADDED to the minimnumtine. The actual Response Tinme will be % lusec
tol erance. This register must be set before issuing a START to the board. To

nmodify this register: issue a "STOP', nodify and then re-issue a START (see START
Regi ster).

| < t >

Exanpl e: For a response tine of 9 microseconds, wite a 32 to this register.
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32 * 0.155 = ~ 5 usec + 4 usec = 9usec
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LOOP COUNT REG STER | 8-bit 6FF6 (H)

This register is used in conjunction with the Loop Bit in the Start Register. |If
that bit is set, the user sets this register to specify the nunber of tines the
Message Frane will be transmitted. A value of zero is interpreted as a request

for continuous looping. This register nust be set before issuing a START to the
board. To nodify this register: issue a "STOP', nodify and then re-issue a START
(see START Register).

Val ue
Val ue

0 : Retransmits in continuous |oop
1-255 : Sends nessage franme "n" tines (1 to 255) as defined

BI T COUNT REG STER | 8-bit 6FF5 (H)

Sets the nunber of total bit tinmes within the 1553 word including Sync(3) and
Parity(1). When NO error is selected (see: Control Wrd), this register is
ignored (20-bit word is selected). This register nust be set before issuing a
START to the board. To nodify this register: issue a "STOP', nodify and then re-
i ssue a START (see START Register).

7 6 5 4 3 2 1 0 2 1| 0 [# of
| | bits
|< ‘o > | see table -> -3 0 0 0 | 17

+1 1 0 0| 21

+2 1 0 1| 22

+3 1 1 0| 23
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WORD COUNT REG STER || 8-bit 6FF4 (H)

This register controls the nunber of 1553 words (+/ - 3) within the nessage. The
variation is relative to the 1553 Command Wrd's WORD COUNT FI ELD. Wen NO error
is selected (see: Control Wrd), this register is ignored. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Regi ster).

7 |6 |5 |4 |3 |2 |1 0 -3 FD (H)
|<— see table ——>| -2 FE (H)
-1 FF (H)

(No Word Count Error injected) - 0 00 (H

+1 01 (H

+2 02 (H)

+3 03 (H)

BC RESPONSE TI ME REA STER || 8-bit 6FF3 (H)

This register sets the Bus Controller's RESPONSE TIME WNDOW This value
determines the maxinmum [wait] time until an RT's Status Response is considered
"I NVALI D' by the BC. The resolution of this register is

155nsec. per bit. This time is measured as the "DEAD TIME' on the 1553 bus. The
mnimmtinme is approx. 2 usec. This register must be set before issuing a START
to the board. To nodify this register: issue a "STOP", nodify and then re-issue a
START (see START Register).

Exanpl e: To set up a BC response tinme of 14 usec wite a 90 to this register
90 * 0.155 = ~14usec.
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VARI ABLE AVPLI TUDE REG STER 8-bit 6FF2 (H

This register specifies the anplitude of the 1553 output signal. The signal can
be programmed from O volts up to 7.5volts (p-p) - neasured on the 1553 bus with
speci fied 1553 coupling and 350hm load (two 70 ohm ternination resistors were
used). A higher Transmt [output] anplitude will appear on the 1553 bus if 78 ohm
termination resistors are used. The register has a resolution of 30mv/bit (p-p)
on the bus. This register nust be set before issuing a START to the board. To
nodify this register: issue a "STOP', nodify and then re-issue a START (see START
Register). This register defaults to FFH after Reset, providing maxinmm
anpl i t ude.

STACK PO NTER | 16-bit 6FF0 (H)

The Stack Pointer points to the Instruction Stack. The pointer value nust be an
EVEN value and equal to the ADDRESS of the [first] Instruction block. The
Instruction Stack can reside anywhere within locations 0000 (H and 63FF (H).
This register nmust be set before issuing a START to the board. To nodify this
register: issue a STOP, nodify and then re-issue a START.

FRAMVE TI ME REG STER || 16-bit 6FEE (H

This register contains the 16-bit Franme Tinme Value for Continuous and N-tines
Modes Operation. The value witten to this register is nultiplied by the val ue
set within the Frame Tinme Resolution Register described bel ow The val ue set
nmust equal the desired nultiplication factor - 1. See ONE- SHOT / CONTI NUOUS MODE
OPERATI ON descri bed above. This register nust be set before issuing a START to
the board. To nodify this register: issue a "STOP", nodify and then re-issue a
START (see START Register).

FRAVE TI ME RESOLUTI ON REG STER || 16-bit 6FEC (H)

This 16-bit value represents the resolution of the Frane Tine Counter in
increments of 155 nsec. See ONE- SHOT/ CONTI NUOUS MODE OPERATI ON section descri bed
above. This register nmust be set before issuing a START to the board. To nodify
this register: issue a "STOP", nodify and then re-issue a START (see START
Regi ster).
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| NSTRUCTI ON COUNTER || 16-bit 6FEA (H)

The Instruction Counter is |loaded with the nunber of instructions (1553 Messages)
in the current frane to execute. The value nust be greater than "0" before
begi nning transmission (by witing to the "START REA STER'). Load "1" for one
nmessage, "2" for two nessages, etc. The EXC 1553VME/ E-V updates this register by
decrenenting the value and witing it back to the nmenory. This register nust be
set before issuing a START to the board. This register is decrenented and
updated by the board at the end of each nessage transfer. To nodify this
register: issue a "STOP', nodify and then re-issue a START (see START Register).
When in the "l oop node", this register cycles fromthe initial value to "1".

FI RMMRE REVI SI ON REG STER 8-bit 6FE7 (H

This register indicates the revision level of the on-board firmware. The val ue
0001 0010 woul d be read as revision level: 1.2

BCO RT Mbde
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BUS MONI TOR MODE OPERATI ON

The Bus Monitor can operate in two basic nodes of operation. The first is the
sequential node - whereby 1553 Message Bl ocks are stored in sequential |ocations
within nmenory. This node includes two nmethods of operation. The first is called
the FIXED BLOCK operation because the 1553 nmessages are stored at "fixed"
sequential blocks within the nmenory. The second is called the LINK-LIST operation
whereby the 1553 nessages are "packed" one after another within the nenory -
separated by a header. Trigger capability is available within the Sequenti al
Fi xed Bl ock Mbde.

The second node of operation utilizes a Look-Up table approach. In this node,
each unique 1553 nessage can be stored in a unique area of nenory. The user-
programmabl e Look-Up table is addressed by the EXC 1553VME E-V upon receipt of a
1553 Commrand Word. The Command Wrd's RT Address, T/R bit, and Subaddress fields
make up the 11-bit pointer to the Look-Up table. This equates to a table
totalling 2048 |ocations (2Kx16). The contents of the table are in the form of
16-bit pointers (witten by the wuser). The desired node of operation is
programred via the Configurati on Register.

NOTE:

The user shoul d use the followi ng sequence to determ ne whether the
board is installed AND ready to operate:

* Check the Board ID register (test for value = 45 Hex)
* Check Board Status Register (test for Board Ready bit = "1")

The board is installed and ready when BOTH of these registers contain
the correct values (as witten above). This sequence shoul d be used
after power-on and Software Reset operations. For Software Reset
operations, these values should be set to ZERO by the user

i Mmediately prior to witing to the Initialization Register.

Time Tag Val ue

In all nmonitor nodes a Time Tag value is associated with each incom ng nessage.
The Time Tag Value is a 32 bit word which nmay be used to determine the tine
between the 1553 nessages. The Time Tag inplenmentation utilizes a 32-bit, free
runni ng counter whose resolution is FIXED at 4usec. per bit. The Tinme Tag counter
can be reset (to '0'") by witing to the "Time Tag Reset Register" (see the
section: Control Register Definitions).
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The timer's value is witten to the dual port RAM during the reception of the
[first] comand of each nessage.

BM Mode
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The following figure shows the nenory nmap of the EXC 1553VME/E-V in the Bus
Moni t or Sequential Fixed Bl ock Mode of operation.

FFI|:F (H)

BUS MONI TOR RESERVED |
SEQUENTI AL FOO0 (H)
FI XED BLOCK MODE BOARD CONFI GURATI ON REG | EFFF (H)

MEMORY  MAP

BOARD | D REG STER EFFE (H)
BOARD STATUS REG STER EFFD (H)
START REG STER EFFC (H)

I NTERRUPT CONDI TI ON REG EFFB (H)

MESSAGE STATUS REG STER EFFA (H)

RESERVED EFF8 (H)

RESERVED EFF6 (H)

MESSAGE COUNTER - 8 bit EFF5 (H)

COUNTER TRI GGER - 8 bit EFF4 (H)

TRI GGER WORD #1 - 16 bit EFF2 (H)

TRI GGER MASK #1

16 bit EFFO (H)

TRI GGER WORD #2 - 16 bit EFEE (H)

TRI GGER MASK #2 - 16 bit EFEC (H)

TRI GGER CONTROL REG STER | EFEB (H)

MODE CODE CONTROL REG EFEA (H)

BROADCAST CONTROL REG EFES (H)

FI RMAARE REVI SI ON REQ STER| EFE7 (H)

CFFF (H)
MESSAGE
BLOCK TIME TAG RESET REG 8-bit | EFA5 (H)
AREA
(256 BLOCKS) CARD SOFTWARE RESET REG | EF92 (H)
8000 (H)

BM SOFTWARE RESET REG EF90 (H)

EFSF (H)
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The following figure shows
Moni t or Sequenti al

BUS MONI TOR
SEQUENTI AL
LI NK LI ST MODE
MEMORY MAP

MESSAGE BLOCK
SPI LL AREA

@} 8
o
T

MESSAGE
BLOCK

AREA
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the menory map of
Li nked Li st node of operation.

RESERVED

BOARD CONFI GURATI ON REG

BOARD | D REG STER

BOARD STATUS REG STER

START REG STER

I NTERRUPT CONDI TI ON REG

MESSAGE STATUS REG STER

RESERVED

RESERVED

BUFFER END PO NTER- 16 bit

CURRENT ADDR PO NTR-16 bit

reserved

reserved

reserved

reserved

MODE CCDE CONTROL REG

DO7F (H)

BROADCAST CONTROL REG

FI RMMRE REVI SI ON REG STER

TI ME TAG RESET REG 8-bit

CARD SOFTWARE RESET REG

8000 (H)

BM SOFTWARE RESET REG
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FFFF (H)

FO00 (H)
EFFF (H)
EFFE (H)
EFFD (H)
EFFC (H)
EFFB (H)
EFFA (H)
EFF8 (H)
EFF6 (H)
EFF4 (H)
EFF2 (H)
EFFO (H)
EFEE (H)
EFEC (H)
EFEB (H)
EFEA (H)

EFES (H)

EFE7 (H)

EFA5 (H)

EF92 (H)

EF90 (H)

EF8F (H)

the EXC 1553VME/E-V in the Bus

BM Mbde
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SEQUENTI AL MODES

SEQUENTI AL MODES: MESSAGE BLOCK AREA

The Message Bl ock Area is partitioned into either blocks of fixed length or into
a "LINK LIST* organized nenory. The partitioning is deternmined by the

Configuration Register.

FI XED BLOCK CPERATI ON

In this node, the Message Block Area is divided into 256 bl ocks - each consisting

of 40 words. The first block starts at address 0000(H), the
second at 0050(H),the third at O0AO(H), etc. The trigger option can be used in

this node only (see Trigger Qperation)

BUS MONI TOR MESSACE BLOCK FI XED BLOCK MODE

1553 DATA WORDS

. NOTE: Exanpl e of a 1553
1553 DATA WORDS Transm t Conmmand

1553 STATUS WORD

1553 COMVAND WORD

TIME TAG WORD - #2 (H)

TIME TAG WORD - #1 (LO)

MESSAGE STATUS WORD 1st | ocati on of bl ock

BM Mbde
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LINK - LI'ST OPERATI ON

In this node, the Message Bl ock Area appears to be one continuous bl ock of data.
The first word location within the Message Block Area form the Message HEADER
Thi s header points to the offset address of NEXT Message Bl ock [Header].

Exanpl e:

Header = 0008 (H) (val ue read from nmenory)
Thus the next nmessage is |ocated at 8008 (H)

The Header of the LAST 1553 block received will contain "xxFF'("End of File")-
indicating that no nore nessages have been stored. After each nessage has been
processed and stored in nmenory, the HEADER of the precedi ng nessage bl ock will be
updated from "xxFF" to the offset address of the newy stored message (points to
the Header within the block). This nmethod allows for the storage of nore data
than can be realized using the fixed-block node of operation.

Special care is to be taken with the nessage appearing at the end of the Messsage
Bl ock Area. Since the buffer never waps around in md nmessage and a nessage may
start at any address upto CFFEH, the Final message in the buffer may extend
passed the end of the standard Message Block Area into the Message Bl ock Spill
Area. For this case a special register exists (Buffer End Pointer), which points
to the last location of the nessage in order to be able to recogni ze the nessage

| enght. The next nessage will start at the first location of the Message Bl ock
Area (8000H).
BUS MONI TOR MESSAGE BLOCK LI NK- LI ST MODE
END OF FI LE " xxFF "
1553 WORDS
1553 WORDS

1553 COMVAND WORD

TI ME TAG WORD - #2 (H)

TIME TAG WORD - #1  (LO)

MESSAGE STATUS WORD

HEADER - ADDRESS OF NEXT BLOCK

BM Mode
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BUS MONI TOR

LOOK- UP TABLE
MEMCRY MAP
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LOOK- UP TABLE

BOARD CONFI GURATI ON REG

BOARD | D REG STER

BOARD STATUS REG STER

START REG STER

I NTERRUPT CONDI TI ON REG

MESSAGE STATUS REG STER

RESERVED

RESERVED

RESERVED (16 bit)

LAST BLOCK REG. (16 bit)

RESERVED

MODE CCDE CONTROL REG

BROADCAST CONTRCOL REG

FI RMMRE REVI SI ON REG STER

TI ME TAG RESET REG (8-bit)

CARD SCFTWARE RESET REG

BM SOFTWARE RESET REG

RESERVED

w m
- w

owm
o>

AREA
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FFFF (H)

|
FO00 (H)
EFFF (H)
EFFE (H)
EFFD (H)
EFFC (H)
EFFB (H)
EFFA (H)
EFF8 (H)
EFF6 (H)
EFF4 (H)
EFF2 (H)
EFF1 (H)

EFEB (H)
EFEA (H)

EFE8 (H)
EFE7 (H)
EFAS (H)
EF92 (H)
EF90 (H)

EFSF (H)

8000 (H)

BM Mbde



LOOK- UP TABLE OPERATI ON

In this node of operation, the EXC 1553VME/E-V stores 1553 nessages into a
m ni mum of 356 uni que Message Bl ocks. The user may assign a Message Block to
each RT#, SA#, T/R conbination. This is acconplished via a 2k x 16 Look-Up Tabl e
within the on-board nenory. Each [table] entry is divided into a 15-bit Bl ock
Address and an Interrupt Select bit as described bel ow The user can sel ect
whi ch nessages will generate an interrupt via the Interrupt Select bit. The
Interrupt Condition register nust al so be progranmmed.

The received Command word's RT Address, T/R bit, and Subaddress Fields are used
as an index into the user-programed, |ook-up table (see figure bel ow).

5 bits 1 5 bits
(11 nost significant bits of the
RT ADDRESS T/ R | SUBADDRESS 1553 Command Wér d)
| | |
| @ — | DATA BLOCK
I ' :
| | BOARD >
ADDRESS
1111 1 11111  FFFE (H LUT ENTRY —
LOOK- UP TABLE >
(2k x 16) .
. DATA BLOCK
DATA BLOCK
DATA BLOCK
00000 0 00001 FOO2 (H LUT ENTRY — |—> DATA BLOCK
00000 O 00000 FOOO (H LUT ENTRY — DATA BLOCK

Not e: The user defines only the start of the Data Block Area, not its |ength.
The board will use only the amount of nenory necessary for the nmessage
thus allowing the user to assign blocks in a space efficient nmanner.

BM Mode
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HOW TO CREATE THE ADDRESS TO THE TABLE

(1) Isolate the ELEVEN (nost significant) bits of the 1553 Command Wrd (RT
Address, T/R, and Subaddress Field).

Exanpl e : RT Address =5
T/R bit = 0 (receive)
Subaddress = 3

RT Address T/ R Subaddr ess
0 0 1 0 1 0 0 0 0 1 1
| | |

| | |

1 4 3

The HEX representation = 143 (H)

(2) Multiply the value by 2.(since it is a word index)

143 (H * 2 = 286 (H)

(3) Add this value to the base address of the Look-Up table (F000).

FO00 (H)
+ 286 (H

F286 (H)

(4) Wite Data Block Pointer to this |ocation.

Exanpl e:

POKEW &HF286, &HB8752 "wites 16-bit value to table

BM Mbde
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HOW TO CREATE THE DATA BLOCK PO NTER

1. Select start address of data block (from8000 to EF7E [Hex]). This
address nust be even.

2. Wite 16-bit Value into Look-Up Table with the LSB of the address
corresponding to DO.

3. "DO" bit is used to select an interrupt per nessage (you nust al so set
the Interrupt Condition Register).

NO | NTERRUPT
I NTERRUPT

ADDRESS X | —>="0"
1] 1||

D15 DO

EXAVPLE:

User wants 1553 nmessage to be stored [starting] at address : D002 (H)

Wite value into Look-Up Table

COMBI NI NG THE TWDO EXAMPLES ABOVE:

POKEW &HF286, &HDO02

This wites the [pointer] Block Address :D002(H) into the Look-Up table Address :
F286( H) .
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BUS MONI TOR MESSACE BLOCK LOOK- UP TABLE MCDE

Each 1553 message is "tagged" with a Message Status Wrd and a 32-bit Tine Tag
Wrd. The figure below illustrates the contents of one Mssage Block and the
sequence in which the words are stored in nmenory.

1553 DATA WORDS

. NOTE: Exanpl e of a 1553
1553 DATA WORDS Transm t Conmand

1553 STATUS WORD

1553 COMVAND WORD

TIME TAG WORD - #2 (HI)

TIME TAG WORD - #1 (LO)

MESSAGE STATUS WORD 1st | ocati on of bl ock

BM Mbde
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MESSAGE STATUS WORD

The Message Status W rd indicates the status of

Not e:

For ALL Mbdes

the nmessage transfer.

is created by the Board and is NOT the 1553 "STATUS WORD'.
The contents of the Message Status word i s shown bel ow

End of Message

Tri gger Found

RT to RT

Message Error Bit Set
RT Status Bit Set
Invalid Message

* RESERVED *

* Bus A/B

15 |14 |13 |12 |11 |10 | 9

Invalid Wrd Recei ved

Word Count Hi

Word Count Lo

| ncorrect RT Address

I ncorrect Sync Received

Non- Cont i guous Dat a

Response Tine Error

Error

NOTE: A LOGE C "1" | NDI CATES OCCURRENCE OF STATUS FLAG

BM Mode
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Message Status Wrd Definitions:

15 |End of I ndi cates that the nessage transfer has been
Message conpl eted
14 |Tri gger I ndi cates reception and storage of trigger nessage.
Found valid for sequential fixed block node with 'store
* after' and 'store only' operations (see note bel ow)
13 |[RT to RT I ndicates reception of art to rt nessage
12 |[Message I ndi cates the Message Error Bit (bit #10) within the
Err. Bit Set| RT Status Wrd was set.
11 |RT Status I ndecates that a bit was set within the RT Status
Bit Set Wrd (other than the Message Error Bit). The ERROR
Bit is NOT set in conjunction with this bit.
10 (Invalid I ndicates that a 1553 'nessage |evel' error occurred
Message (i.e. Wrd Count, Incorrect Sync) - detail ed bel ow
09 |Reserved Set to logic 'O
08 |Bus A/'B I ndi cat es on whi ch bus the nmessage was transferred.
0" = Bus B; '1" = Bus A
07 |Invalid Indicates the reception of at least one invalid
Wor d 1553 Wrd (i.e. Bit Count, Manchester code, Parity)
06 |Wrd Ot Indicates that the RT transmitted too nmany words
H
05 (Word Indicates that the RT transmtted too few words
Lo
04 |Incorrect Indicates that the received 1553 status word di d not
RT Addr. contain the correct 'RT ADDRESS
03 |Incorrect Indicates that the sync of either the status or data
Sync wor d(s) was incorrect
02 |Non- I ndi cates occurrence of an invalid gap between
Cont i guous recei ved 1553 words
01 |Response I ndicates a response tine error has occurred within
Time Err t he nessage
00 |ERRCR I ndi cates the occurrence of an error (defined within

one of the other nmessage status bit |ocations)

Note: Trigger Found (Bit 14)

STORE ONLY MODE - Each Trigger nmessage will

have this bit set.

BM Mbde
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STORE AFTER MODE - ONLY FIRST Trigger Message will have this bit set.
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TRI GGER CPERATI ON SEQUENTI AL FI XED BLOCK MODE ONLY

The EXC 1553VME/ E-V can be programmed to store nmessages in the foll ow ng
manner :

1. STORE ALL (STORES ALL 1553 MESSAGES- NO TRI GGERS ACTI VE)

2. STORE ONLY  (ONLY MESSAGES WH CH MEET THE TRI GGER CONDI Tl ON)

3. STORE AFTER (AFTER RECEI PT OF A TRI GGER MESSACE - STORES TRI GGER
MESSACE, to0)

The user can define up to 2 triggers. Each trigger is defined using two
registers: the TRIGER WORD and TRI GGER MASK regi sters. The TRI GGER WORD regi ster
defines a 1553 Command Wrd value or a Message Status Wrd value which triggers
storage as defined above, while the TRIGGER MASK register allows the user to
define which bit(s) of the TRIGGER WORD are relevant or are to be ignored ("Don't
Care"). See detailed description within the Control Register section bel ow).

In this way, the user can define a trigger as being a unique 1553 nessage (by
using the 1553 Command Word as the trigger) or via the status of the nessage (by
using the Message Status word). Using the Message Status Wrd as the trigger
source allows for storage of, for exanple, all nmessages on Bus A or only
nmessages with errors, or nessages with errors received over Bus B, etc.

The trigger source, node and conditions are set via the TRIGGER CONTROL REGQ STER
(see Control Register Definitions). The Trigger Wrd and Mask Registers nust be
witten before issuing a START to the board. To nodify these registers, the user
must first set the "Initialize" bit within the START Register (10H), nodify the
regi sters and then issue a "START" (81H).

The user can define which trigger is active (Trigger #1, Trigger #2, or BOIH) via
the Trigger Control Register. The Trigger Msk Registers (see below) MJST be
defi ned when using the trigger function.
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TRI GGER WORD REG STERS (1 and 2) EFF2, EFEE (H)

USI NG THE 1553 COMVAND WORD

15 |14 |13 |12 |11 |10 | 9 | 8 | 7 | 6 | 5|4 | 3 | 2 1|0

|
L— RT ADDRESS — | L— suBADDRESS —  L— WORD COUNT -
FI ELD | FI ELD FI ELD

T/ R

The user |oads these locations with the desired 1553 Conmand Wrds which are be
used as the trigger source. The user can define which trigger is active ( Trigger
#1, Trigger #2, or BOIH) via the Trigger Control Register. The Trigger Mask
Regi sters (see below) MJST be defined when using the trigger function.

USI NG THE MESSAGE STATUS WORD

15 14 13 12 11 10 | 9|1 8|7 |6 |5]|4]|3|2 1|0

' MESSAGE STATUS WORD
Bits 15 - 0O

The user | oads these locations with the desired Message Status Wrd (as descri bed
above).
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TRI GGER MASK REG STERS (1 and 2) EFFO, EFEC (H)

USI NG THE 1553 COMVAND WORD

15 |14 |13 |12 |11 |10 | 9 | 8 | 7 | 6 | 5|4 | 3 | 2 1|0

|
L— RT ADDRESS — | L— suBADDRESS — ~ L— WORD COUNT -
FI ELD | FI ELD FI ELD

T/ R

Use Val ue From Trigger Wrd Regi ster
Don't Care

USI NG THE MESSAGE STATUS WORD

15 14 13 12 11 10 | 9|1 8|7 |6 |5]|4]|3]|2 1|0

' MESSAGE STATUS WORD
Bits 15 - 0O

Use Val ue From Trigger Wrd Regi ster
Don't Care
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TRI GGER CONTROL REG STER || 8-bit EFEB (H) |SEQUENTI AL BLOCK MCDE ONLY

7|16 |54 |3]|2]1]0
|| ||
L ’ ’ L ENABLE TRl GGER WORD #1
| L——— ENABLE TRI GGER WORD #2
RESERVED |
' STORE ALL
STORE ON\LY
STORE AFTER

TRI GGER SOURCE
"0" = 1553 Commrand Wrd
"1" = Message Status Wrd

NOTE: A logic "1"
sel ects function

EXAMPLE

User defines the Command Wrd "0825"(H) as Trigger Wrd #1 (Receive Command for
RT#1 , Subaddress #1 and 5 words) but selects to ignore the Wrd Count Field and
di sables Trigger Wrd #2. In addition, the user wants to store only nessage
type(s) defined by Trigger Wrd #1.

Load Trigger Wrd #1 Register with the Value : 0825 (Hex)
Load Trigger Mask #1 Register with the Value : FFEO (Hex)
Load Trigger Control Register with the Value : 09 (Hex)

Note: ONE of the bits; Store All, Store Only, Store After MJST be set
if Trigger(s) are utilized.
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PROGRAM EXAMPLE BUS MONI TOR SEQUENTI AL FI XED BLOCK MODE

10 POKE &HEFFF, 08 " LOAD CONFI GURATI ON REG BM SEQ BLOCK MCDE

(See exanpl e above regarding the use of Trigger words)

60 PCOKEW &HEFFO, xXXX " LOAD TRI GGER MASK #1: XXXX

80 PCOKEW &HEFF2, xxXxXx " LOAD TRI GGER WORD #1: XXXX

100 PCKE &HEFEB, xx ' LOAD TRI GGER CONTROL REQ STER

110 PCKE &HEFEA, 00 ' LOAD MODE CODE CONTROL REG 1's AND O's
120 PCKE &HEFES, 00 ' LOAD BROADCAST CONTROL REG RT31 = REGULAR
130 PCKE &HEFFC, &H81 ' START

Not e: Messages are read fromnenory starting fromaddress "~ 0000'.

PROGRAM EXAMPLE BUS MONI TOR SEQUENTI AL LI NK LI ST MODE
10 POKE &HEFFF, &H10 " LOAD CONFI GURATI ON REG BM LI NK- LI ST MCDE
110 POKE &HEFEA, 00 " LOAD MODE CODE CONTROL REG 1's AND O0's
120 POKE &HEFES, 01 " LOAD BROADCAST CONTROL REG RT31 = BROADCAST
130 POKE &HEFFC, &H81 ' START

Not e: Messages are read fromnenory starting from address 0000 .

PROGRAM EXAMPLE BUS MONI TOR LOOK- UP TABLE MODE

10 PCKE &HEFFF, &H20 " LOAD CONFI GURATI ON REG BM LOCK- UP TABLE
20 POKEW &HFxxx, &Hpppp ' SET UP THE LOOK- UP TABLE W TH REQUI RED
PO NTER  pppp

60 POKE &HEFEA, 00 " LOAD MODE CODE CONTROL REG 1's AND O's
70 POKE &HEFES, 00 " LOAD BROADCAST CONTROL REG RT31 = REGULAR
80 POKE &HEFFC, &H81 " START

Note: Messages are read from nmenory according to address pointer derived from
Conmand Word - see exanpl e above
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CONTRCL REG STER DEFI NI TI ONS

TI ME TAG RESET REG STER || 8-bit EFA5 (H

Witing to this register (data field = don't care) will reset the hardware Bus
Monitor Time Tag counter. The counter will start to count from O imediately
after the reset.

CARD SOFTWARE RESET REGQ STER | 8/16-bit EF92 (H)

Witing to this location (data field = don't care) will RESET the

EXC- 1553VME/ E-V card. Al card functions will be reset upon witing to

this register. 1In addition, all Dual Port Ramw |l be cleared to "0".

The Board Status, Board ID, Firmvare Revision and Variable Anplitude registers
are witten by the board after reset operation has been conpl et ed.

BM SOFTWARE RESET REAQ STER | 8/ 16-bit EF90 (H)

Witing to this location (data field = don't care) will RESET only the BM
section of the EXC 1553VME/E-V card. In addition, the Dual Port Ram

used in the BM node of operation will be cleared to "0". The Board Status,
Board ID and Firnmnare Revision registers are witten by the board after the reset
operation has been conpl et ed.

* set the desired bit
BOARD CONFI GURATI ON  REQ STER 8-bit EFFF (H) toalogic "1"

The operating node of the board is set via this register. This register nust be
set before issuing a START to the board. To nodify this register: issue a "STOP",
nodi fy and then re-issue a START (see START Register for START and | N TIALI ZE
bits).

HEX 7 6 5 4 3 2 1 0
VAL
01 0 0 0 0 0 0 0 1 reserved
02 0 0 0 0 0 0 1 0 reserved
04 0 0 0 0 0 1 0 0 reserved
08 0 0 0 0 1 0 0 0 BM - SEQUENTI AL BLOCK MODE
10 0 0 0 1 0 0 0 0 BM- SEQUENTIAL LINK LIST
20 0 0 1 0 0 0 0 0 BM- LOOK-UP TABLE MODE
40 0 1 0 0 0 0 0 0 reserved
80 1 0 0 0 0 0 0 0 reserved
BM Mbde
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BOARD | D REG STER | 8-bit EFFE (H)

This register contains a fixed val ue which can be read by a user's initialization
routine to detect the presence of the EXC 1553VME/ E-V card. The one-byte val ue of
this register is: 45 (Hex) ; ASC | "E".

BOARD STATUS REG STER || 8-bit EFFD (H

This register indicates the status of the EXC 1553VME/ E-V card. In addition, this
regi ster indicates option selection as defined bel ow.

L RAM X
reserved

TI MERS K

SELF- TEST K

1= BOARD HALTED (see note)
0= BQARD RUNNI NG

NOTE: Bit "04" (Board Halted) is set by the board after the user "stops" the
current operation (by resetting the START bit within the Start Register). The
user nust check this bit first before nodifying registers which first require a
"STOP" operation. The board resets this bit after receiving a subsequent START
conmand (by witing to the Start Register). The condition of this bit after
power-on or software reset is alogic '1'.

BM Mbde
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START REG STER || 8-bit EFFC (H)

This register controls the "START / HALT" operation of the board. Witing to
this register with the appropriate bit set executes one of the functions as
i sted bel ow

| | [- 0-] | "1" =START OPERATI ON
0 L——  "0" = HALT
' "1" = CLEAR MEMORY
"0" = DON T CLEAR
"1" = I NI TI ALI ZE BOARD
"0" = STAY IN MONI TOR MODE
"1" = STOP ON TRI GGER
"0" = CONTI NUE AFTER STCP
(see note 2)
"1" = SET ALWAYS TO "1"

NOTES:

1. The "dear Mnory" and "lnitialize Board" bits are tested by the EXC
1553VME/ E-V board only when the "Start/Halt" bit is '0'. The "COear Menory"
function clears the 1553 nessage Bl ocks and all "readable" control registers. The
"Initialize Board" function enables the user to re-initialize the board, change
the board' s node of operation (nodify the Configuration Register) and start
[again]. You cannot change Monitor nodes of operation by [just] "stopping" and
"starting" the board (START/HALT bit). These bits are cleared by the board after
the specific function is conpl eted.

2. The STOP ON TRIGGER/ CONTINUE bit is used in the Sequential Fixed Block Mde
ONLY. This bit is tested when the Message Counter equals the Message Counter
Trigger. The board will stop storage of 1553 nessages if this bit is then a '1'.
Setting this bit to a "0 wll then allow the board to continue nonitoring
operations. You nust first "continue" before "HALTING' the board (setting
START/ HALT bit to a '0")

3. Bit "04" of the Board Status Register is set on two conditions:

a) Wien a HALT is issued (set bit "00" of this register to a logic '0").
b) Wien an I NI TI ALI ZE BOARD i s issued.

BM Mode
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| NTERRUPT CONDI TI ON REG STER || 8-bit EFFB (H)

This register allows the user to set different interrupt triggers. Wen an
interrupt occurs, the interrupt flag will be set and the condition(s) that
triggered the interrupt are accessible via the Message Status Register. A logic
'"1" enables the interrupt condition. This register nust be set before issuing a
START to the board. To nodify this register: issue a "STOP", nodify and then re-
i ssue a START (see START Register).

7 6 5 4 3 2 1 0

|
' ’ ’ L TRI GGER WORD RECEI VED
|

L MESSAGE RECEPTI ON | N PROGRESS

COUNTER TRI GGER NMATCH

Not es:

1. Trigger Wrd Received and Counter Trigger Match are valid for
Sequential Fixed Bl ock Mdde only.
2. Message Reception in Progress is valid for all nodes.
3. For all Interrupt Conditions the Interrupt will be sent at the end of
t he nessage.

MESSAGE STATUS REGQ STER | 8-bit EFFA (H)

This register indicates the status of the EXC 1553VME/ E-V card. The figure bel ow
illustrates the definition of each Status bit. A logic "1" indicates active
condi ti on.

7 6 5 4 3 2 1 0

|
i ! ’ ’ L TR GGER WORD RECEI VED / BUSY
|

L MESSAGE RECEPTI ON | N PROGRESS

COUNTER TRI GGER MATCH

Not es:

1) Status bits are NOT reset by the board! (except for BUSY bit - see
note 2) The User is advised to reset these bits after reading them

2) TRIGEER WORD RECEIVED is valid for Sequential Block node only. In
Li nked List and Look-Up Table nodes this bit represents BUSY and is
set while the board is processing a nmessage. It is set together wth
MESSAGE RECEPTION IN PROGRESS but it is reset approximately 5 usec
after the end of each nessage. For consecutive nessages with short

BM Mbde
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i nternessage gap tines it may not be reset between nessages.

BM Mode
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MESSAGE COUNTER REGQ STER || 8-bit EFF5 (H) |SEQUENTI AL BLOCK MODE ONLY

This register indicates the current Message Bl ock nunber (0-255). The value is
i ncrenented by the board upon reception of each nessage. The counter increnents
to "1" (indicates first message received) upon receipt of the second 1553
message. Check the Message Status Wrd of the FIRST Message Block in order to
deternmine the arrival of the first 1553 nessage (the End of Message bit within
the Message Status Word will be set).

COUNTER TRI GGER REG STER || 8-bit EFF4 (H [SEQUENTI AL BLOCK MODE ONLY

This register allows the user to know when a specific nessage block nunber has
been updated by the EXC 1553VME/E-V. This register is loaded by the user with a
val ue that when equal to the Message Counter, will set a bit within the Message
Status Register and, if programed within the Interrupt Condition Register, cause
an interrupt. This register nmust be set before issuing a START to the board. To
nmodify this register: issue a "STOP', nodify and then re-issue a START (see START
Register). In addition, the board can be programed to STOP nonitoring when the
Counter Trigger is equal to the Message Counter (see STOP/CONTINUE bit within the
Start Register)

CURRENT ADDRESS PO NTER | 16-bit EFF2 (H LI NK- LI ST MODE ONLY

This pointer indicates the offset address location of the 1553 nessage, which is
about to be witten. This register is updated at the end of each nessage storage
operation. It cycles fromOH to 4FFEH

BUFFER END PO NTER || 16-bit EFF4 (H LI NK- LI ST MODE ONLY

This register contains the offset (from 8000H) of the last word in the final
nmessage in the Message Block Area, and is updated each tine the final mnessage is
witten into the buffer. Note that "final nessages', which are |onger than the
remai ni ng avail able space in the Mssage Block Area, do not wap around to the
start of the buffer, but rather, are "spilled into the Message Block Spill Area,
which is contiguous with the Mssage Block Area. The offset value in this
regi ster varies from 4FFEH (end of Message Bl ock Area) to 507EH (end of Message
Block Spill Area). Until the first buffer wap around occurs, this register
cont ai ns 0000H.

LAST BLOCK REG STER || 16-bit EFF2 (H LOOK- UP TABLE MODE ONLY

This register indicates the [LOXK-UP TABLE] block offset (from 8000H) of the
current 1553 nessage. This register can be utilized to identify the location of

BM Mbde
135

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



that nmessage. This register is updated at the end of each nmessage reception.

BM Mode
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MODE CODE CONTROL REG STER || 8-bit EFEA (H)

This register allows the user to determ ne which 1553 Subaddress val ue indicates
the reception of a 1553 Mode conmand. This register must be set before issuing a
START to the board. To nodify this register: issue a "STOP", nodify and then re-
i ssue a START (see START Register).

| | 0o 0o - "11111" and "00000"
| "Q" | o 1 - "00000" Only
1 0 - "11111" Only
11

- "00000" and "11111"

BROADCAST OONTROL REG STER | 8-bit EFES (H)

This register allows the user to select whether RT Address "11111" should be
regarded as a valid RT nunber or as the Broadcast address.

| "0" | 0 - RT #31
1 - RT #31

Regul ar RT
Br oadcast

FI RMMRE REVI SI ON REG STER 8-bit EFE7 (H

This register indicates the revision level of the on-board firmware. The val ue
0001 0010 woul d be read as revision level: 1.2

BM Mbde
137

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



SW TCH NG BETVWEEN MODES OF CPERATI ON

The user can switch between nodes of operation (ex. between Bus Controller and
Remote Terminal) by "HALTING' the operation of the board (VIA THE START
REA STER), nodify the Configuration Register ,setup the nenory as required, and
then set the START bit within the Start Register.

1553 A /B / MULTI - PROTOCCOL CONSI DERATI ONS

The EXC- 1553VME/ E-V offers the user a wide range of options that can be utilized
for various 1553 applications. The EXC 1553VME/ E-V' s flexibility does not cone at
the expense of conplicated software or developnent tine for the user -as the
board is menory mapped and easy to use. The various options are controlled via
control registers which are described within this docunent.

Exanpl es of options:

1. RT can return Status Wrd [even] if the received 1553 Data Wrds were not
valid (note: the word count was correct).

2. Sel ect abl e Broadcast node

3. Vari abl e Response Ti ne

4. Sel ect Mbde Code Subaddress ("00000", "11111", or both)
5. 1553A RT Ti m ng

6. User can define all bits within the 1553 Status Wrd

OPTI ONAL  1553WPG- V Pl GGYBACK

The 1553WPG V is a an optional adapter card which plugs onto the EXC 1553VME E- V.
It is designed to enhance the error injection capability of the EXC 1553VME E- V.
Its primary use is for inplenenting the Mnchester type errors within the RT
Val i dati on Test Pl an.

The 1553WPG V pernits the user control over the 1553 buses to a resolution of 50
nsec. For each 50 nsec the user may select a Manchester bi-level coded H pul se,
a Lo pulse or a Null level. Proper Manchester encoded transm ssions are conposed
of conbinations of H and Lo pulses while a Null level represents no transm ssion
over the bus. See the 1553WPG V User's Manual for nore information regarding the
WPG,

Witing a '1l" to the WPGSEL bit within the Zero Crossing Register naps the
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1553WPG V to addresses 0000H to 8FFFH within nmenmory map. Setting WPGSEL to 'O
di sables the WPG accesses, enabling the standard operational nobdes of the
EXC- 1553VMVE/ E- V.
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BOARD LAYQUT

LD 87 654 321

1 1
Tl Ml e N0 000 0non
1553 1553 J6 7
BUS B BUS A L] L]
1l ™l | |
L L OPT. 1553WPG V
S\ SW CONNECTORS
J5| |
JP4  JP3
JP2 JP36
0 O -
JP25 JP33 JP34 1 U U gp1
SW3
00— 0 U 0
P2 P1

Note: B size card shown.

LEDS

The individual functions of the front panel leds are |isted bel ow

MCDI D (LD1) Refl ects the state of the MODI D pin on the VXI bus (JP25 nust be
installed). This LED has no function in a VME system

PASSED (LD2) Indicates that the card passed the power-on self test routine.
Reflects the state of the bit of the sanme name in the
Configuration Status Register.

READY (LD3) Indicates that the card is ready to receive comands. Reflects
the state of the bit of the sanme nane in the Configuration
Status Regi ster.

BC (LD4) Indicates that the card is operating in the BC or BU RT node.
RT (LDb) Indicates that the card is operating in the RT node.
BM ( LD6) Indicates that the card is operating in the BM node (this LED
may be lit alone or with the RT or BC LED).
BUS A (LD7) Indicates activity on Bus A
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BUS B (LD8) I ndicates activity on BUS B
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DI P SWTCH SETTI NGS

The EXC- 1553VME/ E-V board contains 3 Dip Switches which control the 1553 coupling
of the EXC- 1553VME/E-V (direct or transforner) and the Logical Address of board.
The definition of each switch is described bel ow.

Card Logical Address DIP SWTCH SETTI NG

Dp switch SWB is used to select the card' s Logi cal Address as descri bed
in the section "VME/ VXI Configuration Registers". The Logical Address is set as
shown bel ow.

Logi cal Address Switch (SWB)

VBB LSB

1 2 3 4 5 6 7 8 note: nunbers indicate
switch positions.

Al3 Al2 A1l A0 A9 A8 A7 A6

Switch "ON' or "d osed"
Switch "OFF' or "COPEN'

logic O at bit position
logic 1 at bit position

Exanpl e: for a |logical address of 80Hex, set position "1' to "OFF' or "OPEN' and
ALL other switches to "ON' or "CLOSED'. This is the factory default setting.

1553 Coupling Mode Select DIP SWTCH SETTI NG

These 2 switches (SWL for 1553 Channel "A', SW2 for 1553 Channel "B")
sel ect the coupling node to the 1553 Bus. The EXC 1553VME/ E-V can be
ei ther DI RECT or TRANSFORMER coupl ed (factory default) to the 1553 BUS.

Refer to this diagramfor BOTH (Channel A and Channel B) switches.

Di rect - Coupl ed Tr ansf or mer - Coupl ed
1 — ON or CLOSED OFF or OPEN
' >
5 |
3 —
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ON or CLOCSED

| >| OFF or OPEN
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Factory Default Dip Switch Settings

SWL, SW2 are set to Transformer (Stub) Coupled node (1,2 off; 3,4 on)
SWB is set to Logical Address 80H (1 off; 2-8 on = Al6 address EO00 H)

JUVPERS

Unl ess ot herwi se specified, all junpers should be norrmally "out".
Because the placenent of junpers is user specific, care should be
taken that signals which the user chooses to junper are not already
in use on the VME bus.

VME AND VXI RELATED JUVPERS

JP1 SYSFAI L* - P1- C10 Connects card SYSFAI L* to backpl ane

Jge5 - Factory set

B i Factory set

Jez2 e Factory set

JP35 e Factory set

JP2 A32SEL.  ------ Junper in: A24 address space
Junper out: A32 address space

JP36 TTAGCKSRC - ----- Time Tag d ock Source:
Junper out - internal oscillator

Junper in - VME “SYSCLK signha

VMVE RELATED JUVPERS

JP29 & JP8 1553BH P2- Q04 Connects 1553 bus to backpl ane P2 connect or

JP30 & JP14 1553BL - P2-Q08 "
JP10 SH ELDB - P2-Q05 "
JP27 & JP24 1553AH - P2-C24 "
JP28 & JP22 1553AL - P2-C20 "
JP26 SH ELDA - P2-C25 "

NOTE: 10 junpers are needed to connect the 1553 bus to the backpl ane.
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If the 1553 bus is not to be connected to the backplane then all 10
junpers shoul d be renoved.
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VXl RELATED JUVWPERS| To continue the VXl Local Bus

JP9 LBUSOO - (P2-A05) Connects LBUSAOO to LBUSCO0 (P2-Q05)
JP11 LBUSO1 - (P2-A06) Connects LBUSAOl1l to LBUSQ01 (P2-Q06)
JP13 LBUSO2 - (P2-A08) Connects LBUSAO2 to LBUSCQ02 (P2-(Q08)
JP12 LBUSO3 - (P2-A09) Connects LBUSAO3 to LBUSCQ03 (P2-(Q09)
JP15 LBUSO4 - (P2-All) Connects LBUSAO4 to LBUSC04 (P2-Cl1)
JP16 LBUSO5 - (P2-Al12) Connects LBUSAO5 to LBUSQO5 (P2-Cl2)
JP17 LBUSO6 - (P2-Al14) Connects LBUSAO6 to LBUSQO6 (P2-Cl4)
JP18 LBUSO7 - (P2-Al5) Connects LBUSAO7 to LBUSQ)7 (P2-Cl5)
JP19 LBUS08 - (P2-Al7) Connects LBUSA08 to LBUSC08 (P2-Cl7)
JP20 LBUS09 - (P2-A18) Connects LBUSAO09 to LBUSQ09 (P2-Cl8)
JP21 LBUS10 - (P2-A20) Connects LBUSA10 to LBUSCLO (P2-C20)
JP23 LBUS11 - (P2-A21) Connects LBUSAl1l to LBUSCL1 (P2-C21)

JP25 MODID - P2-A30 Connects card MDI D* to backpl ane

JP34 EXTRST$ ------ External card reset

JP3, JP4, JP6 & JP7 ASTRT/ASTP ------ Async. Start/Stop BCRT

JP33 TTLTRX* - TTLTRGr* 16 pin junper block for TTL TRI GGER
SI GNALS, descri bed bel ow.

The junper block JP33 is provided with wire wap pins. Each one of the
pins 1-8 may be wired to any one of the TTL TRIGGER LINES 0-7 according
to the needs of the user.

BCECF$  —14 r16—— TTLTRGO*
BCEOM  —24 JP33 15— TTLTRGL*
BCMERS  —31 14— TTLTRG2*
RTM P$  —4+ 13— TTLTRG3*
BMCS$ —5+ 12— TTLTR&A*
BVDS$ —06 11— TTLTRGS*
EXTSTRT$ —71 10— TTLTRGG*
EXTRST$S —8+ -O—— TTLTRGr*
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TTL TRI GGER OQUTPUT SI GNALS:

BCECF$ - Signa
BCEOMB - Signa
BCMVER$ - Signa
RTM P$ - Signa
BMCS$ - Signa
BMDS$ - Signa

pul ses |l ow (~50ns.) at END OF FRAME i n BC node.

pul ses | ow (~50ns.) at END OF MESSACE i n BC node.

pul ses low (~50ns.) if ERROR I N MESSAGE i n BC node.
remains |ow for duration of nmessage in RT node.

remai ns | ow (16usec.) while COVWAND i s on bus in BM node.

remains | ow (16usec.) while DATA is on bus in BM node.

TTL TRI GGER | NPUT SI GNALS:

EXTSTRT$ - The

BCRT section of the card may be "started"

externally. This achieves the sane effect as witing a
"1" to bit O of the Start register. The card may be
started synchronously or asynchronously dependi ng on
the state of junpers JP6, JP7, JP3, and JP4. Wen
started synchronously, the card starts synchronously
with the ECL cl ock CLK10-+ after EXTSTRT$ is held | ow
(150ns. mnimun). Wen started asynchronously, the card
starts inmrediately after a falling edge on EXTSTRTS.

SYNCHRONOUS START:

JP3  Short pins 2 and 3
JP4  Short pins 1 and 2
JP6 & JP7 ; BOTH shorted

ASYNCHRONQUS START:

JP3  Short pins 1 and 2
JP4  Short pins 2 and 3

EXTRST$ - The card nay be initialized by applying a | ow
goi ng pulse (100ns. mninum on this line.
The initialization function performed here is
the sane as that perforned by witing to the Card
Initialization Register. If this function is
enabl ed then pins 1 and 2 of JP34 nust be shorted.
If it is not, then pins 2 and 3 of JP34 nust be
shorted together.
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JUVPER SETTI NGS VME ; FACTORY DEFAULT SETTI NGS

(m ni mum confi gurati on node)

JP2 I nstall ed: A24 Address Space (default)

Rermoved A32 Address Space
JP34 Short pins 2 and 3: No External Reset Option allowed
on VME bus. (defaul t)
JP3 unshorted (2 & 3): No External Start Option allowed
on VME bus (defaul t)

Note: All other junpers should be |eft open.

JUVPER SETTI NGS VXl ; FACTORY DEFAULT SETTI NGS

(m ni mum confi gurati on node)

JP2 I nstall ed: A24 Address Space (default)
Renmoved A32 Address Space

JP34 Short pins 2 and 3: D sabl e Ext. Reset Option (default)
JP3 2 and 3 Not shorted: Disable External Start Option
JP25 Installed ; Connect MODID to bus

Note: For this mninmumconfiguration, all other junpers
shoul d be | eft open.
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CONNECTORS

The EXC 1553VME/ E-V contai ns four connectors:

a) two femal e 1553 Twi nax concentric connectors (P3 and P4) designed to mate
with Tronpeter "PL75" mal e-type tw nax connector (not supplied).

b) two DIN type 96 pin VME/ VXI connectors (Pl and P2)

CONNECTOR P4 Pl NOUT

Pi n Nane Si gnal Nane

CENTER BUS A (H)
| NNER SHEATH | BUS A* (LO)
OUTER SHEATH | SHI ELD

CONNECTOR P3 Pl NOUT

Pi n Nane Si gnal Nane

CENTER BUS B (Hl)
| NNER SHEATH | BUS B* (LO)
OUTER SHEATH | SHI ELD
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CONNECTOR P1 Pl NOUT
Pin # | Signal Nane Pin # | Signal Nane Pin # | Signal Nane
Al D00 B1 Cc1l D08
A2 D01 B2 2 D09
A3 D02 B3 c3 D10
A D03 B4 BAOI N*  — 4 D11
A5 D04 B5 BaoUT* — cs D12
A6 D05 B6 BGLI N*  — 6 D13
A7 D06 B7 BGLoUT* — c7 D14
A8 D07 B8 B&I N — c8 D15
A9 G\D B9 BxoUT* — (e°] G\D
Al10 SYSCLK B10 B&I N — C10 SYSFAI L*
All G\D B11 B&oUT* — Cl1
Al2 DS1* B12 C12 SYSRESET*
Al13 DS0* B13 C13 L\WDORD*
Al4 VR TE* B14 Cl4 ANVB
Al5 G\D B15 C15 A23
Al6 DTACK* B16 AMD Cl6 A22
Al7 G\D B17 AML C17 A21
Al18 AS* B18 AMR C18 A20
Al19 G\D B19 ANVB C19 A19
A20 | ACK* B20 G\D C20 Al18
A21 | ACKI N* B21 21 Al7
A22 | ACKOUT* B22 Cc22 Al6
A23 A4 B23 G\D 23 Al5
A24 A07 B24 | RQ7* C24 Al4
A25 A06 B25 | RQ6* C25 Al13
A26 A05 B26 | RQ5* C26 Al2
A27 A04 B27 | RY* 27 All
A28 A03 B28 | RQB* C28 Al10
A29 A02 B29 | RQR* C29 A09
A30 A0l B30 | RQL* C30 A08
A31 -12v B31 C31 +12V
A32 +5V B32 +5V C32 +5V
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CONNECTOR P2 Pl NOUT

Pin #| Sig. Nane Pin #| Sig. Nane Pin #| Sig. Nane
Al Bl +5V (1] CLK10+ (x)
A2 B2 GN\D c CLK10- (x)
A3 B3 C3
Ad B4 A24 4 -5.2V/ 1553BH (x)
A5 LBUSAOO (x) B5 A25 c5 LBUSCO0/ SHLDB  (x)
A6 LBUSAO1 (x) B6 A26 c6 LBUSCO1 (x)
A7 B7 A27 (o7
A8 LBUSA02 (x) B8 A28 (0] LBUSC02/ 1553BL  (x)
A9 LBUSAO3 (x) B9 A29 (0] LBUSCO3 (x)
Al10 B10 A30 C10
All LBUSA04 (x) Bl1 A31 Cl11 LBUSCD4 (x)
Al2 LBUSAO5 (x) B12 GN\D Cl12 LBUSCO5 (x)
Al3 B13 +5V C13
Al4 LBUSA06 (x) B14 Cl4 LBUSCO6 (x)
Al5 LBUSAO7 (x) B15 Cl15 LBUSCO7 (x)
Al6 B16 Cl6
Al7 LBUSAO8 () B17 C17 LBUSCO8 (x)
Al8 LBUSA09 (x) B18 C18 LBUSCD9 (x)
Al9 B19 C19
A20 LBUSALO0 (x) B20 C20 LBUSC10/ 1553AL (x)
A21 LBUSAL1l (x) B21 c1 LBUSC11 (x)
A22 B22 G\D c22
A23 TTLTRQA* (x) B23 c23 TTLTRGL* (x)
A24 TTLTR&R* (x) B24 C24 TTLTRG3*/ 1553AH (x)
A25 B25 Cc25 SHLDA (x)
A26 TTLTR&A* (x) B26 C26 TTLTRGG* (x)
A27 TTLTRGG* (x) B27 7 TTLTRG?* (x)
A28 B28 28
A29 B29 Cc29
A30 MODI D (x) B30 C30
A31 B31 G\D C31
A32 B32 +5V C32
Not es: (x) - WVWXI or optional 1553 signals ( each of them is unconnected,

unl ess the specific junper is shorted. see JUVWPERS above)
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PONER REQUI REMENTS

BOARD TYPE +5v +12v -12v

EXC 1553VME- VXI / E- V 2. 8A 150ma 150ma

EXC 1553VME-VXI / E-V-NM | 2. 1A 150ma 150ma

ORDERI NG | NFORVATI ON

EXC- 1553VME E- V 1553 WME/ VXI B-size (6"x9") board with variable

anplitude, "universal" transceivers.
Supports BC, RT, BC RT and BM Modes.

EXC- 1553VMWE E- V- NM As EXC 1553VME/ E-V excl udi ng BM Mode.

EXC- 1553VXI / E- V 1553 VXI GC-size (13"x9") board with variable

anplitude, "universal" transceivers.
Supports BC, RT, BC RT and BM Modes.
Supplied with RFI/EM shield.

EXC- 1553VXI / E- V- NM As EXGC- 1553VXI/ E-V excl udi ng BM Mdde, supplied

with RFI/EM shield.

EXC- 1553VXI / E-V-NM NS As EXC- 1553VXI/ E-V excl udi ng BM Mode, supplied

w thout RFI/EM shield.
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Version Description Document
EXC-1553VME/E-V & EXC-1553VXI/E-V

Firmware revision 3.0

In accordance with Excalibur's proven track record as an industry leader in the
field of avionics board level test and simulation products, Excalibur has
i ntroduced an extensive range of inprovenents to its VME and VXI series of MI-
St d- 1553 testers.

Excal i bur EXC- 1553VME/ E-V and EXC- 1553VXI/E-V boards bearing firmware revisions
3.0 and higher represent a quantum junp in both hardware and firmare
functionality. Wile these boards remain upward conpatible with earlier versions
of the board, hardware and firmmvare changes nmake them the nobst robust and high
performance Excalibur 1553 products ever. Mst notably, all nodes now handl e
internessage gap times of four mcroseconds. Additionally, pr ogr amrabl e
i nternessage gap tines in the Bus Controller node are far nore accurate than in
t he past.

The following list of changes is divided into those that are global and those
which are relevant to a particular operational node. Points denoted with an
asterisk represent mnor programm ng changes which the user is requested to take
speci al note of.

Global Changes

1) The Variable Anplitude Regi ster now defaults to 255 (7.5 Volts peak to peak
on bus) on power up or software reset.

2) A new junper, JP36, enables the user to select whether the time tag clock
source cones froman internal clock or the VME 'SYSCLK' . The latter pernmits
t he synchronization of multiple cards.

3) Cards now support an optional piggyback Wrd Pattern Generator (1553WPG V)
adapter which can be used to transnmit sequences of 1553 words with a
resolution of 50 nsec. This is ideal for injecting the nanchester error
patterns defined in the RT Validation Test Plan. The WPG occupies
addresses 0 - 8FFFH and is enabled by settings its associated enable bit
within the Zero Crossing Register.

4) In the Board Status Register, the '16K RAM (K and '2K RAM K  bit
definitions have been changed to 'RAM K and 'TIMERS K, respectively.

5) In the BC, RT, an BC concurrent RT operational nodes, hardware has been
added to allow two separate self- test functions: Internal_ Loopback Test
and External Loopback Test (requires external |oopback cable). The I oopback
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tests nmay be activated by witing appropriate codes to the Board
Configuration Register and starting the card.
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6)

7)

1) *

2)

3)

4)

5)

6) *

1)

2) *

3)

4)*

5) *

Card internal operation is significantly faster and thus recovery tines
after power-on and software reset have been greatly decreased.

The board's +5 Volt power requirenments have been increased.

BC Mode Changes

In BC node the progranmable internessage gap tine (IGI) range is
programmable from 4 usec. (bus dead tine) to 665 seconds. The progranmred
value is added to the nminimum 4 usec. (a value of '0'" sets the IGI to 4
usec.).

The Junp comand has been included within the BC Comand Code of the
Control Word.

The mininum gap between transmission of the last word in frame and
transmssion of the first word in the followng frame is now 20
nm croseconds (down from 120 usec.).

Wrd count error injection now allows sending BC to RT nessages with '0
dat a words.

In the Message Status Wrd, the Internal Test Error bit is now reserved.
The Instruction Counter now cycles between its initial value and 1, rather

than fromits initial value minus 1 and 0. This sinplifies checking of the
current nessage.

RT Mode Changes

The RT can now handl e nessages with the m ni mum 4 usec. i nt ernessage
gap time (md bit to md bit) permitted by the 1553 specification.

The RT time tag is derived froma 16 bit hardware counter whose resol ution
may be set in steps of 4 usec. by the 8 bit Time Tag Resol ution Register.
The time tag is stored during the reception of the comand word (the first
conmand word in the case of RT-RT conmands). Note that the Tinme Tag Preset
Regi ster is no | onger inplenented.

Bit count error injection now supports +/- 1, 2 or 3 bits.

The RT response tine is now fully progranmmable from 4 usec. to 43.5 usec.
(bus dead tine).

A new bit which selects either 1553B or non-1553B environnents has been
defined in the Status Response Register (applies to firmvare revision 3.4
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and hi gher).
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1)

2)*

1) *

2) *

3) *

BC/Concurrent RT Mode Changes

Al'l changes |isted under BC node al so apply to BC Concurrent RT node.

The Message Block Conrol Wrd is now the sane as that in BC node (error
pl acenent can be selected either in a Command or Data words).

Bus Monitor Mode Changes

A new register, the Broadcast Control Register, enables the wuser to
instruct the board whether or not to expect Status Wrds on nessages
directed to RT #31.

The time tag is a 32 bit counter and is stored during reception of the
conmand word (the first command word in the case of RT-RT comands). Note
that the 16 bit tinme tag node, Tinme Tag Preset, and Tinme Tag Resol ution
regi sters are no | onger inplenented.

Two new bits have been defined in the Message Status Wrd: MESSAGE ERRCR
SET BIT and RT STATUS BITS SET. These bits operate as in the BC Message
Status Wrd.
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The information contained in this docunment is believed to be accurate. However,
no responsibility is assumed by Excalibur Systens,Inc. for its use and no |license
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or rights are granted by inplication or otherwise in connection therewth.
Speci fications are subject to change w thout notice.

August 1995 Rev D3

159

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
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superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.
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