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UT69151 SJlMMIT

. Comprehensive MIL-STD-1553B dual redundant BC, RT, MT

. Autonomous operation in all modes

. Simultaneous RT and MT operation

. Interrupt Log List

ii



MMIT

. Built In Test (BIT)
- Programmable into auto-initialization

. JTAG scan available for board testing

. Screened to selected MIL-STD-883C test methods

. Built on 1.2-micron CMOS process

. Available radiation hardened



UT69151 S~MMIT

. UT69151 Sf.lMMIT

- Monolithic protocol device

. UT69151 Sf.lMMIT-LXE
- Monolithic protocol device with multi-voltage transceivers
- Transceivers operate with either -15V & 5V or -12V & 5V

- MCM-C packaging (11 layer Alumina)

. UT69151 Sf.lMMIT-DXE

- Monolithic protocol device with 5-volt only transceivers

- Single 5-volt supply device

- MCM-C packaging

m:J



. Package offerings
- Sf.lMMIT

. 84-pin PGA (1.21 sq-inches)

. 84-lead Flatpack (1.32 sq-inches)
- Sf.lMMITLX/OX

.96-pin PGA (1.3 sq-inches)

£i!I[!J



BLOCK DIAGRAM

RISC microprocessor core

Two Co-processors

BIT and JTAG logic

Internal instruction ROM

Co-processor #1

BIT & JTAG

DIlJ~

Jl-Controller

Co-processor #2

Instruction ROM



UT69151 S MMIT
PIN DESCRIPTION

[IJ

TIMERONA

TIMERONB
TERACT

RA
RA
RB
RB

TA
TA
TB
TB

RTA (4:0)
RTPTY

-
A/B

CS

RDIWR
AUTOEN

LOCK

SSYSF

MODESEL (1:0)

JTAG (4:0)

~

ADDRESS(15:0)

DATA(15:0)

DMAR

DMAG

DMACK

DTACK

RRD

RWR

RCS

READY

ROMEN
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YF_INT

MRST
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UT69151 S~MMIT
DMA CONFIGURATION

DMA

MEMORY

[!JD[l!J



THE UT69151 S~MMIT
AUTONOMOUS DMA INTERFACE

DMA

MEMORY

mOmJ



UT69151 SJlMMIT
REMOTE TERMINAL FEATURES

. MIL-STD-1553B Notice 2

. Supports all mode codes

. Internal illegalization

. Ping-pong buffering
- Supports periodic or aperiodic message scheduling

. Message indexing
- Receive subaddress and mode codes

~~



UT69151 S~MMIT
REMOTE TERMINAL FEATURES

. User-defined data storage
- Data Pointer A and B
- Broadcast data pointer

. 16-bit (R/W) Time-tag
- Mode code control
- External clock (Le.,resolution scaling)

m ~~



UT69151 S~MMIT
REMOTE TERMINAL FEATURES

. Interrupt architecture
- 9 types of interrupt
- 16 entry interrupt buffer, ring-buffer architecture
- Detailed interrupt event reporting (status word and location)

. Detailed message reporting
- Parity, WC, RT-RT, Illegal, OVR

~
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MINOR FRAME SEQUENCING

m [!1

CONDITIONA

BRANCH

RETURN

CONDITIONA

BRANCH

RETURN



UT69151 S~MMIT
BUS CONTROLLER FEATURES

. Instruction set

- 14 opcodes, 7 condition codes
. Message scheduling

- Resolution 64J.ls/bit(16-bit field)
. Status Word compare

- Polling capability

I!JDmJ~



UT69151 SJlMMIT
BUS CONTROLLER FEATURES

. Detailed message and interrupt status reporting
- 16-bit interrupt word
- Control word for every command block

. Message retry
- Automatic or condition generated

. Message information
- Parity, WC, RT-RT, Illegal, OVR

!J ~[a



UT69151 S~MMIT
MONITOR TERMINAL FEATURES

. Simultaneous RT/MT function

. Monitor all or selected RTs

. Context switching capability
- Similar BC and MT blocks

. Message information word

. Interru pt Log List

I!J IlJ



UT69151 S~MMIT RTE

. UT69151 SJ.lMMITRTE

- Monolithicremote terminal protocol device with five volt
only transceivers

- Internal memory management and memory 4K x 16

- Remote terminal only operation

- MCM-C packaging

. Three die solution

» 2 transceivers, 1 protocol handler with integrated
memory

mD



UT69151 S~MMIT RTE

. Target Applications

- Low cost MIL-STD-1553 application
. Avionics and vetronics

. Precision guide munitions
- Not rad-hardened

. Built on O.8f.lmepitaxial CMOS

mOl!)
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Sf.lMMITRTE Pin Description

PROCESSOR
INTERFACE

A(15:0)

DA(15:0)

ALE

'RD

R/VVRor VIR

cs
us

Am'

Voo
Vss
GtI)

Vcc
Va: (XT15, XT12)

POV\ER
&

GROUN>

x -
EA(12:0)

AUID- J 8>(7:0)
INl1ALIZATD

BUS I ECS

B:;(2:0)L--

I[=MSG_AO<

r-
PI.)IUI:N

NOOEOF I

o::JCK

OPERAliON NB SID

MSEL.(5:0)
L-

0lE [
RTA(4:0)

lERMNAL
ADDRESS RTPlY

mOI!][!1

II. ... ...
,.

.011 ...
,

I...

Uf69151

Sf.lMMIT
RlE

.0lil
"II{

...
,

..
"

....
... <III

1111

...

...

...
...

... ...

a-tA

CR,1S; ] 1

os INTERFAC

tH3

TIm ]
1a(

JTAGS(2:0)
JTAG
PORT"

JTAGM(2:0)

]
"R9DY STATUS

BST
OUlPUT

SSYS= SUBSYSTEM

FAIL

24Miz

]TC1.K
a..oa<.S

1VRST
MASlER

RESET



UT69151 S~MMIT RTE

Package Offerings

. Package offerings
- SJ.lMMITRTE

. 139-pin PGA (1.9 sq-inches)

. 140-lead Flatpack (1.9 sq-inches)

. 132-lead Flatpack (1.1 sq-inches)

mDI!I~



UT69151 SJlMMIT RTE
Host Interface

. Flexible interface to either 8 or 16 bit

- 8K x 8 or 4K x 16 internal memory

- Multiplexed or non-multiplexed data and address bus

- Pulse or level interrupts

m I]]~

Mode Memory Organization Register Location Memory Range
a-bit aKx a OOOO(hex)003F (hex) 0040(hex)to 1FFF (hex)
16-bit 4Kx a OOOO(hex)to 001 F (hex) 0020(hex) to OFFF (hex)



UT69151 Sf.lMMITRTE

Auto-Initialization System

. Decreases host overhead

. Ideal for autonomous operation (Le., no host)

. Device configured via external ROM or non-volatile memory

. Status signals report start and end of initialization

. Sf.lMMIT RTE automatically configures descriptor table

mOIl!a[!1



UT69151 S~MMIT RTE
Auto-Initialization System Configuration

EA(12:0)

ED(7:0)

AUTO-INrr
IVEIVIORY

A(12:0)

~7:0)

S~NMrr XT

ECS

AUI~
t:S
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UT69151 SJlMMIT RTE
Remote TerminarFeatures

. MIL-STD-1553B Notice 2

. Supports all mode codes

. Internal illegalization

. Ping-pong buffering

- Supports periodic or aperiodic message scheduling

- Synchronous "buffer freeze"

. Message indexing
- Receive subaddress and mode codes

- Circular buffers

I!I I]][!J



UT69151 SJlMMIT RTE
Remote Terminal Features

. User-defined data storage
- Data Pointer A and B

- Broadcast data pointer

. 16-bit (R/W) Time-tag
- Mode code control

- External clock allows resolution scaling

mDI]]~



UT69151 SJlMMIT RTE
Remote Terminal Features

. 9 interrupt events

- 16 entry interrupt buffer, ring-buffer architecture

- Detailed interrupt event reporting (status word and
location)

. Detailed message reporting

- Parity, WC, RT-RT, Illegal, OVR

[!J ~~



UT69151 SJ.lMMITRTE
Interrupt Architecture

. Interrupt Architecture

- 9 levels of interrupts

16-bit Interrupt Status Word

16-bit Interrupt Address

. Simplified housekeeping

- User-defined interrupt buffer

- 32-word ring-buffer architecture
15 12 11 0

~ts I f\i1SG_rf\JT"BRs I

Pending Interrupt and Mask Register

[!]DI1a~



UT69151 SJ.lMMITRTE
Interrupt Architecture

Ring-Buffer Pointer
~ -------.

Base Address + 10000
Base Address + 10001

Base Address + 10010
Base Address + 10011
Base Address + 10100
Base Address + 10101

Base Address + 10110
Base Address + 10111
Base Address + 11000

Base Address + 11001
Base Address + 11010

Base Address + 11011
Base Address + 11100
Base Address + 11101

Base Address + 11110

Base Address + 11111

I I

Base Address + 00000

BaseAddress + 00001
Base Address + 00010
Base Address + 00011
Base Address + 00100
Base Address + 00101
Base Address + 00110
Base Address + 00111
Base Address + 01000
Base Address + 01001
Base Address + 01010
Base Address + 01011
Base Address + 01100
Base Address + 01101
Base Address + 01110
Base Address + 01111

I I

Interrupt Log List
Address Register Contents

mD~[3



UT69151 SJlMMIT RTE
Remote Terminal Registers

. Control

. Operational Status

. Current Command

. RT Descriptor Pointer

. Interrupt Mask

. Pending Interrupt

. Bit Word

. Interrupt Log List Pointer

. Time Tag

. RT Address and 1553 Status Word

. Illegalization Register

mD~[!I



UT69151 S~MMIT RTE
Register Set

mDm:I[!1

SJ.!MMIT RTE Registers

Memory (4K x 16)
Control Register

......

Operational Status Register -,.
Interrupt Log List

Current Command Register

Interrupt Mask Register

III(Pending Interrupt Register Data Space

Interrupt Log List Register

Bit Word Register >
Descriptor Table

Time-Tag Register

SRT Descriptor Register

Status Word Bits Register

Illegalization Register



UT69151 SIlMMIT RTE
Illegalization Register Set

Register Number

0010 (hex)

001 F (hex)
15 0

Logic Zero = Legal
Logic One = Illegal

mOIlJE3

..

.



UT69151 SJ.lMMITRTE
-Descriptor ~Definition

. 512 word look-up table

- Reserves 4 words (Le., descriptor block) for 64
subaddress
. 32 transmit

. 32 receive

- Reserves 4 words (Le., descriptor block) for 64 mode
codes

. 32 transmit

. 32 receive

- Linked to the SRT via the SRT Descriptor Space Register

[!]D~ra



UT69151 SJlMMIT RTE

Descriptor Block Definition
. Descriptor Block

- ControlWord
. Index field

. Interrupt enable bits (Index = 0, Access, Broadcast)

. Buffer Control
- Data Pointer A

. Contains the starting address location of message
buffer A

- Data Pointer B

. Contains the starting address location of message
buffer B

Broadcast Pointer

mD~[!1
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UT69151 Sf.lMMIT RTE

Message Indexing
. Receive message indexing

- Allows the SRT to store 100 discrete messages to a
defined subaddress

- Ideal for bulk data transfer scenarios

. Can generate an interrupt to the host/subsystem after
the receipt of "N" messages to the subaddress

- Data stored contiguously in memory

. Data Pointer A defines the starting address of the
message buffer

. Data pointer automatically updated by the SIJ-MMIT

. Control Word index field automatically decrement

mDIlJ~



UT69151 SJlMMIT RTE

Message Indexing

MESSAGE BUFFER

CONTROL WORD

DATA POINTER A

DATA POINTER B

BROADCAST POINTER

mDI]]~



UT69151 S~MMIT RTE

. Ping-Pong Handshake
- Allows software to freeze buffersforservice

Control Register

Enable/Disable Acknowledge
Logical 0: Disable Acknowledge
Logical 1: Enable Acknowledge

1 2 0115 I 9 I I 1

I )~ical 0Logical 1
Ping-PongEnabled Ping-Pong Disabled

mD[lJ~



UT69151 SJlMMIT RTE

. Circular Buffer Mode #1

6 B" 7.ad . S.lectCI".,.. B.1feI I Control Register

Descriptor Block

CA

Circular Buffer

...
Ime-Iag

mDmJ~



UT69151 SJlMMIT RTE

. Circular Buffer Mode #2

, Elts7am 8Selecta It:UIarBLIfer2

I D I Cartrol~Ster

D!scripta Block
15 8

Cartrol Vlbld

TA

CA

MlB

-~I ~~ I

MB I ~elrtonnatia1Wat1I~
Tune-Tag

[lJDI!I~

a.dferSize
I



UT69rn Su.MM[LRTE
. Ping-Pong bufferflow chart

Descriptor
A/B"'=1

Descriptor
A/B"'=O

N a

Com p lete M SG processing,
U pd ate D escripto r Bu fler to A,
Set A IB"" = 1

Complete MSG processing,
U pd ate D escrlpto r Bu fler to B,
Set A/B"'= 0

[!] mI~
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UT63M14X Bus Transceiver

. Bipolar bus transceiver for MIL-STD-1553A/B and MIL-STD-
1760

- Operates on a single 5 volt supply (+/-10%)
. Current status

- Delivering production units
- Available radiation-hardened to total dose

. 1.0 Mrads(Si)
- Standard Microcircuit Drawing (SMD) 5962-93226

. QML Q orV

~



UT63M14X Bus Transceiver

. Compatible to industry standard
- Current source output stage transmitters
- Idle low transmitter inputs and receiver outputs

. Meets all electrical requirements of MIL-STD-1553B

. Physically and electrically isolated channels

. Monolithic process technology

m mJ~



UT63M14X Bus Transceiver

. Single 5 volt supply
- 345mA @ 50% duty cycle
- 22mA Stand-by

. Surface mount and through-hole packaging
- 36-pin DIP ( 0.6 x 1.89 inches)
- 24-lead flatpack (0.6 x .81 inches body size, 50-mil lead

pitch)

m Im~



UT63M14X Bus Transceiver

. Completed total dose
- Device exhibited no latchup during radiation exposure

. Total Dose (UTMC Cobalt 60 Source)

. 1.0E6 rads(Si)

. Single Event Latchup immune

L1JOI:mEa



UT63M14X Bus Transceiver

. BlockDiagram

RXEN

F ILTER

RXOUT

RXIN

RXTN

FILTER
and

LIMITER

TO DECODER

~ KAUU I

THRESHOLD
REFERENCE

DRIVERS

fXOUl

TXINTXOUT ....

FROM ENCODER

TXm"

TXIHB

mDmI~



UT63M1XX Bus Transceiver

. Bipolar bus transceiver for MIL-STD-1553A/B and MIL-STD-
1760

- Operates on either +5V/-15V or +5V/-12V
. Current status

- Delivering production units
- Available radiation-hardened to total dose

. 100K rads(Si)
- Standard Microcircuit Drawing (SMD) 5962-88644

. QML Q or V

m ~



UT63M1XX Bus Transceiver

. Compatible to industry standard
- Current source output stage transmitters
- Idle low transmitter inputs and receiver outputs

. Single or dual channel

. Meets all electrical requirements of MIL-STD-1553B

. Physically and electrically isolated channels

. Monolithic process technology

mOI!l[3



UT63M1XX Bus Transceiver

. Single 15/12 volt supply
- 130mA @ 50% duty cycle
- 40mA Stand-by

. Single 5 volt supply
- 70mA @ 500/0duty cycle
- 70mA Stand-by

. Surface mount and through-hole packaging
- 36-pin DIP ( 0.6 x 1.89 inches)
- 24-pin DIP (0.6 x .1.2 inches)
- 36-lead FP (.7 x 1.8 inches, 100 mil centers)
- 36-lead FP (.7 x 1.0 inches, 50 mil centers)

mDmJ~



UT63M1XX Bus Transceiver

. Completed total dose
- Device exhibited no latchup during radiation exposure

. Total Dose (UTMC Cobalt 60 Source)

. 1.0E6 rads(Si)

. Single Event Latchup immune

DIEri1



UT63M1XX Bus Transceiver

. BlockDiagram

RXEN

RXIN

RXTN

FILTER
and

LIMITER

F ILTER

RXOUT

TO DECODER

~ K~UU I

THRESHOLD
REFERENCE

DRIVERS

COMPARE

TXINTXOUT ...
FROM ENCODER

rxoUl TXm"

mD~~



UT69161 ASCENT

. Comprehensive AS-1773 (Aerospace Standard) dual
redundant bus controller and remote terminal

- Supports MIL-STD-1553B, MIL-STD-1773
. Supports both 1 Mbps and 20 Mbps bandwidths

- Supports both uniphase and biphase operation at either
bandwidth

[!JDI!I[a



UT69161 ASCENT

. Flexible host interface
- 8 or 16 bit interface
- Motorola or Intel

. i.e., multiplexed or non-multiplexed
. Simple dual-port memory interface

- No arbitration logic required
. Programmable Interrupts

- Maskable

- Pulse or level outputs (user selected)
. Custom 1.2Jlm CMOS design

m IE~



UT69161 ASCENT

. Current status

Delivering prototype and reduced high-reliability product

. Need re-design to lower power consumption and
improve LET threshold

1lLI~



UT69161 ASCENT

. Single 5 volt supply
- 40MHz input clock
- 275mA @ 50% duty cycle
- 40mA @ 0% duty cycle

. Flexible packaging
- 172-lead quad-flatpack (1.15 x 1.15 inches body size, 25-

mil lead centers)
- 121-pin PGA (1.2 x 1.2 inches)

[!]DmI~
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Date: July 29, 1992 pg 1 of 1

Number: S/JMMIT-4

S/JMMITTMShared Memory Interface (Wait-State)

The following is a block diagram showing a shared memory interface to a back-plane bus. The
host microprocessor is interrupted when the SIlMMIT requires service. The SIlMMIT boots out of
external non-volatile memory.

A B
ADDR( 15 PROCESSOR ADDRESS BUS

SIlMMIT '245

XCVR
CHA

---"
'244 ADOR(15:0) MEMORY PORT

T
.- SRAM and Non-Volatile

DATA(15:01 DATA/15:0l-,
, '245

J8 -
,
-,

.. -- '245 j

PROCESSOR DATABUSXCVR- CHB

PAL

PROCESSORMEMORYREQUEST-
PROCESSORBUSENABLE -

CONTROLSIGNALS

MEMORYCONTROLSIGNALS

--
0SC-24

YF INT -
MSGJNT -



Date; September 29, 1992

Number: S/lMMIT-S

pg 1of 2

AutonomouS SIlMMIT Interface

The following block diagram is used to interface the SIlMMIT to non-volatile and volatile memory
for an autonomous remote terminal.

CONTROL

DATA

CONTROL
ARBITER

..

ROM

RAM



Date:September29, 1992

Number: S/lMMIT-5

TM.
Autonomous S/JMMIT Interface

pg 2 of 2

The following timing diagram and circuit is used to control the interface of the SJ,1MMITto
non-volatile and volatile memory for an autonomous remote terminal.

MRST

~
ROMEN

RRD

RWA

.RCS

READY

ROMCS

RAMOE

ROMEN

RAMOE

RRD

ROMCS

100 clocks 25 clockS 25 clockS

14 -, I -I ,4 -,
I I I I I I

I 32 I I 32 I
I I

5S

WORDS WORDS I I

I I

5S
32

WORDS

1 I I I I I

5S
32 32 32

WORDS WORDS WORDS

5sl

1 I I32 I 32
WORDS WORDS

L



Date: September 22, 1992

Number: SIlMMIT-6

SIlMMITTMWait State Interface

pg 1 of 1

The followingtimingdiagram and circuit is used to generate a wait-state for the SIlMMITaccessing
memory.

I
XVALID ADDRESS VALID ADDRESS

MRST

A(15:0)
ADDRESS
DECODER GO

0 Q

CK Q

0 Q

CK Q

24MHz

'TACK

24MHz

<A(15:0)

RRD
--2!:-
RWR

GO

DTACK



Date: September 15, 1992 pg 1 of 4

Number: S,..MMIT-7

MC68HC11 Shared Memory Interface To UT69151 S,..MMITTM

BLOCK DIAGRAM

INTERRUPT SIGNAL STATUS SIGNAL

To service interrupt the
MC68HC11 reads the

SjIMMIT's Interrupt log
which resides in the SjlMMIT
memory space)

LJ

status 01SIIMMIT output
'erminal active" to
determine ilthe SjIMMIT's
memory space can be
accessed

TERACT -= 1 (No)
TERACT = 0 (Yes)

SJtMMIT STATUS SIGNAL MC68HC 11

INTERRUPT SIGNAL

Interface
I;UI\I IHI JL and

nATA
Control

DATA

SjlMMIT
Memory Space. 16K x 16 or 32K II
8(Word or byte addressable) SUBSYSTEM

Accessed by 'HC11 when E = O.
TEAACT = 1. and A15=1

-
SJtMMIT MAST MC68HS11

LJTERACT

(The MC68HC11 polls the

SJtMMlT

MSGIN:;-L

MC68HC11
-
IRQ or PA1

-
(IRQ single source. or PA1



Date: September 15. 1992 pg 2 of 4,

Number: SJjMMIT-7

TM
MC68HC11 Interface to SJjMMIT Memory

S~MMIT AUTOEN

DUACK 0(15:8)TEAACT,\(15:8)

l

16Kx 8

~S~.I
.. A13

CE

!:
;;::

t+"~
I~::

0(7:0)

A(15:0) E MC68HC11

MAST

fWJ 0(7:0)

0(7:0)



Date: September 15, 1992

Number: SIJMMIT- 7

pg 3 of 4

MC68HC11Shared Memory Interface To UT69151 SIJMMITTM

Example Memory Map:

SJJMMITMemory Space Partitioning

16K x 16 (SJJMMIT) or 32K x 8 ('HC11)
- 16K x 16 of SRAM for data storage
- The 'HC11 never accesses tne SJJMMlrs internal registers.
The SJJMMIT initializes for operation automatically on tne
assertion of master reset auto-initialization information IS loaded
by tne 'HC11 prior to tne assertion of master reset

Auto-initialization information is storeo in memory locations 0000
(hex) to 021 F (hex). To configure tnis memory space the 'HC11
writes to locations 0000 (hex) to 021 F (hex) {low-byte} and 4000
(hex) to 421 F (hex). {high-byte}. Data is written and read from
memory when tne SJJMMIT is not active.

Byte Addressing (MC68HC1"1, 32K x 8)

Low Byte Range: 0000 (hex) to 3FFF (hex)
High Byte Range: 4000 (hex to 7FFF (hex)

16-Bit Word Addressing (S/lMMIT, 16K x 16)

0000 (hex) to 3FFF (hex)

A 16-bit S/lMMIT Word, requires tWo writes by tne 'HC11 (lOw byte and high byte).

3FFF (hex) I 7FFF (hex) 3FFF (hex)
SRAM

I SRAM
(Hi-Byte) (Low-Byte

TO TO TO

0000 (hex) 4000 (hex) 0000 (hex)



Oate: Sa"tamb8r15, 1992

Number: SIlMMIT-7

MC68HC11 Shared Memory Interface To UT69151 SIlMMIT TM

Example #1 Mux (2 to 1):

DMACK

TERACT

A14

DMACK

TERACT

A14

CEH

CEL

Example /f:2Mux (2 to 1):

A14

DMACK

CEH

CEL

pg 4 of 4



Date: October 19. 1992 pg 1 of 3

Number: SJ,lMMIT-9

SJ,lMMITTMRemote Terminal Operation: Ping-Pong Data Handling

The following flow chart is used to extract data from.or enterdata into the subaddress buffers of the
UT69151 S~MMIT when the device is configured as a double buffered remote terminal (Le.. ping-pong).
The initial conditions are as follows: Control Register PPEN = logic 1, Descriptor Control Word Bit 2 = logic
1 (AlB).

BIPHASE IN I Cmd W.
(RAZ. RAO. RBZ. RBO)

- -,
DAT~ I CmdW.

- -,
DAT~ I

BIPHASE OUT
(TAZ,TAO.TBZ.TBO) I StsW. [DATA; I StsW. [DATA i

~ I~~~ JTERACT

OMAActivity

.(DMAR assertion)
---G-~~-D---~~-D-~~-D-

Descriptor Read.
AlB Bit = 1 (CW)

I

Descriptor Write,
AIB Bit = 0 (CW)

J

DescriptOr Read.
AIB Bit = 0

I

Descriptor Write.
AlB Bit = 1 (ON)

I
SIJMMIT accesses data buffer B
HostICPU accesses data buffer A

SIJMMIT accesses data buffer A
HostICPU accesses data buffer B

xxxx xxxx XXXO 0000 (binary)

BUFFER A
AIB Bit = 1

xxxxxxxxxxx11111 (binary) ,
xxxx xxxx xxxO0000 (binary)

BUFFER B
AIB Bit =0

xxxx XXX)(xxx1 1111 (binary)



Date: October 19. 1992

Number: SIlMMIT-9

Remote TeiminalOperaiion:Ping-PongDataHandling

pg 2 of 3

The following flow chart is used to extract data from. or enter data into the subaddress buffers of the
UT69151 SilMMIT when the device is configured as a double buffered remote terminal (Le., ping-pong).
The initial conditions are as follows: Control Register PPEN = 1, Descriptor Control Word Bit 2 = 1 (AlB).

0Exr0

YES

CALCULATE
DESCRIPTOR

ADDRESS

NO

NO

:;,;:;:;:;;;:}':'::,:"'::;;;,,,:;:::;;;::,;:;:':;::;:::;::::::;:':::::::::;i';::

Read Register 112

::;:;::::::::,;;:::,::::;;:::;:::::",:;~~::;;:::,~:,:,:,:,:;;";;"""i::,::;::;

Read Register "

::,::::%,~~::::mf.:~~£,:::m:,,:,:;::~:;:::;;m:':::;:;:;:;:;:~:::,,::.;

Read 3 words from memory,
Control Word. Data Pointer
A. Data Pointer B

Read or write 32 words from memory



Date: October 19, 1992

Number: SIlMMIT-9

Remote Terminal Operation: Ping-Pong Data Handling

pg 3 of 3

The following flow chart is used to extract data from. or enter data into the subaddress buffers of the
UT691S1 S~MMIT when the device is configured as a double buffered remote terminal (Le.. ping-pong).
The initial conditions are as follows: Control Register PPEN = 1, Descriptor Control Word Bit 2 =1 (AlB).

....................... ".....................................

Read or write 32
words from memory

READ
CONTROl

WORD(ON)

. . . . . . . . .

Wait' 3J,!Sfor CCR to become valid

"'::;::'::;::';';::'::::::::::::::::;:;:::::::::;::::::::::;::::::::;::::::~~::~::

Read Register /#2

~:::::::::::::::::;:::}:;:::::::::::::::::::::::::::::::::::::;:;:::;:::::::::::;:::;::::::: ;;::;::*:::~:::::.:::;::.,:

Read 3 words from memory,
Control Word, Data Pointer
A. Data Pointer B

NO
BUFFERA
ACCESS

,~::::~~,,:~::::::;:;::::;::,,:::;:;:~;:::::::;:::::;:::::::;:;:;:::::::::::::;::::::::::::::::'::::::':::::

Read or write 32 words from

memory

::::::::::;:::;:;::;'::::~,:~::x::::::::m,:;,:::::'::;::::;:::;:;::::::;:;::::ID,:;"'::

Read subaddress descriptor
to determine if a buffer swap

occurred during data
handling



Date: December 22, 1993 pg 1 of l'

Number: S/JMMIT-10

Uniphase Operation for Fiber Optic Systems

The following circuit is used to implement a MIL-STD-1773 interface to the UT69151 Sj.lMMIT, This simple
interface takes advantage of the Sj.lMMIT's uniphase operating capabilities, Also shown in the circuit are the
connections for the BCRT family of devices. The BCRT family of devices also have the capabillities to
operate uniphase. Please note th~ for the BCRT family TIMERONB and TIMERONA signals are generated
via a logical combination of CHAfB and TIMERON.

MIL-STD-1773 Interface:

SJ.lMMIT
or

BCRT/M

RAO/RA

RAZ I RA 2

Honeywell
HFD-3000
Receiver

RBO/RB

RBZ/RB

Honeywell
HFD-3000
Receiver

~:~~:~:::~:~:~:::~:~:~:~~:~:~:~:~:~:~:::~:~:~:T~:;~:~:~:::~:~:::~:~:::::~:~~~I:~:~:r~:~:~:~:~:~:~:~:~::

TAO ITA

Fiber Link

Fiber Link

::1:~:frrr~:~:~:~:~:;:f;:::;:;:};;::;):;;:;:II::::?\\\\;::ffr~i\\:??::::f::::~:~:~::::!

Honeywell

L:V
2

I HFE.4010

TIMERONA
Transmitter

TBO ITB

Honeywell
2 HFE-4010

TIMERONB ' I v...
Transmitter



Date~September22.1992

Number: S/lMMIT-11

S/lMMITTMImmediate Clear Feature



TEAACT I (1) n (2) I I I

BIPHASE
INPUT

BIPHASE ISTATUS I ISTATUS I ISTATUS r-
OUTPUT CASE 111 11001 (5) 00010 00010

BIPHASE
OUTPUT CASE 112 [S~A~U~~ I STATUSI ISTATUS ~

Status word suppressed due 11011 CS (6)
to message error in data word

I.C. : 1 14} I.C :: 1 I.C. = 1

STATUS ~ 11001 I I 00010 I I 000010 ,WORD BITS

CASE 111(3)

I.C. : 1 I.C. = 1 I.C ~ 1

STATUS ~ 11001 I I 11011 I I 00000 IWOAD BITS

CASE 112(3)

Notes:
1. An irTvnediateclear is performed if status word transmission occurs. It status word transmission is

suppressed, due to message error, immediateclear 'unction not performed.
2. A new status word is formutaled on the assertion o. TEAACT.
3. Status word bits are defined as Instrumentation (INS), Service Request (SRO), Busy (BUSY).

Subsystem Busy (SUBSYS), and Terminal flag (Tf). Control these bits by writing to the Remote
Terminal AddresslStatus Word Register.

4. I.C. = 1, immediate clear function enabled. I.C.: 0, immediateclear 'unction disabled. The user
should either always use the immediateclear 'unction or never enable this function. IItC. =-0 then
the programmable bits of the status word remain asserted until the host or subsystem clears the bit
in the applicable register.

5. fnformation shown in this field contains the state of each programmablestatus word bit (i.e., INS,
SAO, BUSY, SUBSYS, and TF).

6. Status word transmited with clear status (CS) (i.e., all bits cleared).
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IBUSY I

TERACT I ~ I I I

BIPHASE I XlSWCmdI IxLswcmdlINPUT CASE II1

(1)

BIPHASE I STATUS I 'STATUS I--OUTPUT CASE 111

BUSY Bit = 0 BUSY Bit = 1(5)

BIPHASE I xlC Cmd I I xlC COld IINPUT CASE 112

(1)

BIPHASE I STATUS .1 DATA Wrd I I STATUS J---
OUTPUT CASE 112

BUSY Bit = 0 BUSY BIt'" t
(5)(2,3)

BIPHASE
INPUT CASE 113

OR
2,3)

BIPHASE
OUTPUT CASE 113

OR BUSY Bit = 1

New status word formulated (4)

BUSY Bit = 1

New status word formulated (4)
Notes:
1. The status word is not a"ected by the receipt of either Transmit last Status or Transmit last Command mode codes. The remote terminal transmits the last

status word with the BUSY bit negated. The bus controller cannot poll a remote terminal for a busy condition.
2. During a busy condition the remote terminal stores all applicable valid commands.
3 On the reception of a mode code during busy, the remote terminal does not perform mode code related functions.
4 Any changes to the INS, SRQ. BRDCST. SUBSYS, or TF bits are reflected In the newly formulated status word. .
5. II a receive or transmit command is processed the status word is rebuilt and Busy ISset to a logical one; otherwise BUSY ~ O.
6. On Ihe reception of illegal commands during busy the remote terminal responds with the assertion of the ME bit and Busy bit In the status word response.



Date: September 22, 1992

Number: S/lMMIT-8

SIlMMITTMMessage DMA Activity During Message Processing



UT69151 S~MMIT TM BC-MODE OPERATION
Receive Command -Typical Timing

MSG_INT

TR~ STATUS ~ I

I RCV 0 DATA 0 DATA 0 :.. ~I RCV 028J.ts (7)

~I 171lS (5) I.. ~ 6jls-I I I II 61ls'

I I OOI~~. ~~U///////~
I I I I

7"5... 0'°"5 .0'4"5 . 1,,""5(6).~DMAActivitv : #1 #2 0 #3 #4(First DMAR assertion)

: I..~U
l r .511S

TIMERONA I ~~ I

TA,TA

RA,RA

TERACT

Notes:
1.Command Block Read
2. Data Word Read
3. Command Block Update
4. Next Command Block Read If applicable
5. With respect to command word mid-sync zero crossing
6. With respect to status word parity mid-bit zero crossing
7.BC-retrydueto no-responseIs40usotherwise121ls
8. End of Ust Command Block (no 1553 activity)



UT69151 SJjMMIT TMBC..MODEOPERATION
Receive Command -TypicalTiming Buffer Mode

TR~ STATUS ~ I

I RCV 0 DATA 0 DATA 0 :".1 RCV 028j.1S (7)

rt"+I 17J.1S(5) '. ~ 6j.1s
-I '6j.1s' I I I

I I (I\) ,"" "'-r//////////////////////////////////////////////////1 77
I , I I ,

.. 7.5,.. .~'0~S . '..11.S(6).~DMA~ : #1 ~ #3 #4
(Rrst DMARassertion) .

I
I. 2~s .I I

I I

Ir---
1"-" .5j.1s

RA,RA

TA, TA

TERACT

MSG_INT

TIMERONA I 77 I

Notes:
1. Command BlockRead
2. DataWord Reads
3.Command BlockUpdate
4. NextCommand BlockRead Ifapplicable
5. Withrespect to command word mid-synczero crossing
6. Withrespect to status wordparitymid-bitzero crossing
7. BC-retrydue to no-response is 40~s otherwise 12j.1s
8. End of ListCommand Block(no 1553 activity)



UT69151 SIlMMIT TMBC-MODE OPERATION
Transmit Command - Typical Timing

I STATUS ~ DATA 0 DATA 0
TRI..t-+! I 28}Js(6,7)

I I I. ~I XMIT 0
TA,TA I XMIT 0 :

~: 17..(5) ~~ 6~S~~l I I ~~

.7.S!. I .~S .: 25.S(6):. .~2J>S .~DMA~ _: - #1 #2 #2 #3 #4
(First DMAR asse

I I. 2uS~

I LJ
~ .5}Js

I

TIMERO~ 1-,.

RA,RA

I
Notes:
1. Command Block Read

2. Data Word Write
3. Command Block Update
4. Next Command Block Read if applicable
5. With respect to command word mid-sync zero crossing
6. With respect to status word parity mid-bit zero crossing
7. BC-retry due to no-response Is 20}Js plus number of expected data words, otherwise 12}Js
8. End of List Command Block (no 1553 activity)



UT69151 SJlMMIT TMBC-MODE OPERATION
Transmit Command - Typical Timing Buffer Mode

I STATUS 0 DATA 0 DATA 0
TR'++ I 28j.1S(6,7)

I 0 I. ~I XMIT0
~IT P .

~117.5(5) I ~~l: -~~~I.I I .

7.5,. I ~0 ~ 6.5 10.5(6)1.~ .2.5~~~ I (8) 0DMA~ #1 #2 #3 #4
(RrSl DMAR asse -ion>

I 2j.1s I... ..

INT : I I

- ~ .5j.1s

I

TIMERO~ 77

RA,RA

TA,TA

I

Notes:
1. Command Block Read
2. Data Word Writes

3. Command Block Update
4. Next Command Block Read if applicable
5. With respect to command word mid-sync zero crossing
6. Witth respect to status word parity mid-bit zero crossing
7. BC-retry due to no-response Is 20j.ls plus number of expected data words, otherwise 12j.1S
8. End of List Command Block (no 1553 activity)



UT69151 S~MMIT TM BC-MODE OPERATION
RT-RT Command - Typical Timing

~ STATUS I!] DATA ~ TR I STATUS 0
I i ~ ~ I I

I RCVI!]XMIT I!] I I
r++I 19J1s (5) I I

l :~~S~~~~h1
1 I I I I .. .1 6Jl$

.5JlS~ I I I

I~ ~I I I I I I
TIMERONAl I ~"I I I

I I I
I 71ls I .. 34lls(6). , 13J.!s(7)

... ~ I 0 ,--,DMA Activitv #1 #2 ~(First DMARassertion) EJ
I 2).ls... . I .

RA,RA

TA,TA

TERACT

MSG_INT

Notes:
1. Command BlockRead
2. Data WordWrite
3. Command BlockUpdate
4. NextCommand BlockRead Ifapplicable
5. Withrespect to command wordmid-sync zero crossing
6. Withrespect to data word paritymid-bitzero crossing
7. Withrespect to status word paritymid-bitzero crossing
8.EndofListCommandBlock(no 1553activity)



UT69151 SJ,1MMITTM BC-MODE OPERATION
RT -RT Command -Typical Timing Buffer Mode

~ STATUS 0 DATA ~ TR I STATUS 0
I i ~ ~ I I

I RCV0XMIT 0 I I
r--+, 19,..5(5). I I

l :~~:~~~~-
I , , I I . ., 6~s

.5Ils~ I I I

I~ ~I I " I ,--
TIMERONAl I "'7 I I I

I I I

I 7~5 b .. 34.5(6).. 1:1oA5(7).. .. I 0 ,--,DMA Activitv #1 #2 #3
(First DMAR assertion) ~

21ls '. .
,

RA,RA

TA,TA

TERACT

MSG_INT

Notes:
1. Command BlockRead
2. Data WordWrlte(s)
3. Command Blockupdate
4. Next Command BlockRead ifapplicable
5. With respect to command word mid-synczero crossing
6. With respect to data word parity mid-bit zero crossing
7. With respect to status word parity mid-bit zero crossing
8. End of List Command Block (no 1553 activity)



UT69151 SJlMMITTMRT-MODE OPERATION
Receive Command - Typical Timing

I STATUS ~
I I

I RCV 0 DATA 0 DATA 0 DATA 0 I 31lS ~
I I ,

I~ .1 10llS I

1 I : I

II

I ~ 4jJS

TIMERONA I ' ,

I... 15jJs .1... 19jJs .I~ 25jJs .1... 25jJs .1... 3jJs .1

DMA Activity 0 0 ~ 0 GJ(FirstDMARassertion)
I
'~ 2jJs .I

U

TA,TA

RA,RA

TERACT

MSG_INT

Notes:
1. Descriptor Read
2. Data Word Write
3. Data Word Write
4. Data Word Write

5. Descriptor Update and optional Interrupt Log



UT69151 SjJMMIT TMRT-MODE OPERATION
Receive Command - Typical Timing Buffer Mode

I STATUS ~
I I

I RC~ I~ DATA 0 DATA ~ DATA I~ I 3MS ~
" .1 1OMS , I I

I I I : I

I II I
1 I M 4MS

I
,

I I

I. 15}Js .1 I. 25Jjs .1 '++I 3Jjs

. DMA Activity I 1#11 ~
(First DMAR as

I
.. 2}Js . I

TA,TA

RA,RA

TERACT

MSG_INT u
Notes:
1. Descriptor Read
2. Burst Data Word Write (SMMMITstores all

received data in local memory)
3. Descriptor Update and optional Interrupt Log



UT69151SjJMMIT TMRT-MODE OPERATION
Transmit Command - Typical Timing

RA,RA

I STATUS 0 DATA 0 DATA 0 DATA ~
I I 3~s

IXMIT0 I ~
I I I

:.. ...\ I I1(h!s I .
I 3j.1S I.. ....

: I

. . .TA,TA

TERACT

TIMERONA

19 , 2"'" 0~ 19"' ~ #5
#1 #2 I

DMAActMty . '"' '---~
(First DMARas'ertlOn) ,

uMSG_INT

Notes:
1. Descriptor Read
2. Data Word Read
3. Data Word Read
4. Data Word Read
5. DescriptorUpdateandoptionalInterruptLog



UT69151 S~MMIT TM RT-MODE OPERATION
RT -RT Transfer (receive) - Typical Timing Buffer Mode

... I STATUS ~
I I

I RCV I~ XMIT 0 ... I STATUS 0 DATA ~ DATA 0 I I 3MSI I I I

I" ~I'O"S I I .. ~II I I
I I I~ ~' 19M5

:~ . :~ 25MS ~ II I

131<8 ~DMA Activity #1 #2 #3
(First DMAR assertion) ~

2~ . MS
I 3MS I~ .I

U

TA, TA

RA, RA

TERACT

MSG_INT

Notes:
1. Descriptor Read
2. Burst Data Word Write (SMMMITstores all data in local memory)
3. Descriptor Update and optional Interrupt Log

0&



UT69151 SJlMMIT TMRT-MODE OPERATION
Transmit Command - Typical Timing Buffer Mode

I STATUS 0 DATA 0 DATA 0 DATA ~
I I ~s

I XMIT 0 I I~
I I I

:. .1 I I

1OilS I
I 31lSI... .'

: I

I

.. 19"' ~.. 65"'.DMA Activity #1 #2 #3

(First DMARassertion) ..~
1jls ~

TA,TA

RA,RA

TERACT

MSG_INT u

Notes:
1. Descriptor Read
2. Burst Data Word Read (SjlMMIT retrieves alldata from localmemory)
3. Descriptor Update and optional Interrupt Log



UT69151 SMMMIT TM RT-MODE OPERATION
RT-RT Transfer (receive) - Typical Timing

. .. I STATUS ~
I I

I RCV 0 XMIT 0 ... I STATUS 0 DATA 0 DATA 0 I I 3/JsI I I I

I" .1'°.5 1 I" "I I I
I I 1l1li . ' 19/J5

:.. :III .. 25/Js. II I I
13/Js 45/Js

DMAActivity I#1l ~
(First DMAR assertion) I 2. .. /JS

I 3/Js '. . I

U

TAt TA

RAt RA

TERACT

MSGJNT

Notes:
1. Descriptor Read
2. Data Word Write
3. Data Word Write

4. Descriptor Update and optional Interrupt Log



UT69151 SfJMMIT TM
Burst Mode Timing

24MHz I I I I I I I I, I I I I I I , ,

ADDR(15:0) ( - ADDRESS VAlID-- X ADDRESSVAUO- XU ADDRESSVAUD-n )
,

RCS

I I -

I I I I I I

I I I I I I

DMACK

- -
RRD or RWR
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Date: March 2, 1993 pg 2 of 7

Number: S~MMIT-13

S~MMITTMBus Controller Memory Cycles:

CommandBlock Update: Burst of 6

24MHz

A(15:0) -< VAliD XVAiJo-X-VAlJD -X-VALlO-XVAlIO- X' VAlIO=)-

0(15:0) ( VALID~VAUD-XVAlIO >-<-VAUD~UD--X-vAiJo-)-

AWR I I I I I I I I I I I I

Control
Word

Command
Word'1

Command

Word'2
Data

Pointer
Status

Word'1
Status

Word 112

Command Block Update with Interrupt Logging: Burst of8

24MHz

A(15:0) -< VALID X VAliD X VALID X-- VAliD X VAliD X VAliD) ( VALIDX VAliD)

0(15:0) ( VAlIDX VAliDX VAliDX-VALID X VALIDX VAliD) ( VAliDX VALID)

RWR I I I I I I I I I I I I I I I I
Control
Word

Command
Word II.

Command
Word /12

Data
Pointer

Status
Word /11

Status
Word 112

Interrupt
Status Word

Interrupt
Address Word



Date: March 2,1993 . Pg 3 of 7

Number: SfJMMIT-13

SfJMMITTM Bus Controller Memory Cycles:

Interrupt Log (EOL CommandBlock): Burst of 2 Data Word: Non-Buffer Mode

24MHz 24MHz

A(15:0)--C---v~l?u__X ~AU[)--~ A(15:0)-<__n~~~~r--
0(15:0)--(-vAuo-X VAliD) 0(15:0)

C-VALID }

Interrupt
Status Word

Interrupt
Address Word

AWA I Ior

AAD Data Word

AWA I I I I

Command Block Read: Burst of 8

24MHz

A(15:0) -< VAliD X VAlID XVAUO xm-VAUD-X VAlID X VAlID X VALID X VALID)

0(15:0) ( VAlIDX VAliDX VAliDX-VAlID-X VAliDX VAliDX VALIDX VALID)

AAD
I I I I I I I I I I I I I I I I

Control
Word

Command
Word"1

Command
Word112

Data
Painter

Status
Word II1

Status
Word 112

Branch
Address

Minor frame
Timer



Date: March 2, 1993 pg 4 of 7

Number: SfJMMIT-13

SfJMMITTM Remote Terminal Memory Cycles:

Message Logging and Descriptor Update: Burst of 3 Data Word: Non-Buffer Mode

24MHz 24MHz

A(15:0) VALID _VA~~~_~ (~VALID ___r A( 15:0) -<--_uvALiD---~

0(15:0) ( VALID>-C:_",AU~=) QA~ 0(15:0) <-VALJ[)-~

Message
Information

Word

Time-Tag Control
Word

RWR I Ior

RRD Data Word

RWR I I I I I I

Message Logging and Descriptor Update: Burst of 4

24MHz

A(15:0)~__~~I~ =>---<==-",ALID --~ (--_VALlD--~:-

0(15:0) ( VALID X VALID ) ~VALID ) ( VALID >-
RWR

I I I I I I I I

Message
Information

Word

Time-Tag Control
Word

Data
Pointer



Date: March 2,1993 pg 5 of 7

Number: S~MMIT-13

S~MMITTM Remote Terminal Memory Cycles:

Message Logging. Descriptor Update. and Interrupt Logging: Burst of 5

24UHz

A(15:0)-< VAliD X VAU~__~ QAUO~ C_~~~ID-==-X:=~YAllD)-

0(15:0) < VALID >< VALID) < VAliD) (VALID>< VAllOr

RWR I I I I I I I I I I

Message
Information

Wad

Time-Tag Control
Word

Interrupt
Status Word

Interrupt
Address Word

Message Logging. Descriptor Update. and Interrupt Logging: Burst of 6

24UHz

A(15:0)-< VALID X VALID) C--VALID- ) < VALID) < VALID X VALtDJ

0(15:0) < VALID >< VALID ) (VAuo~ ( VALID) ( VALID>< VALID)

RWR
I I I I I I I I I I I I

Message
Information

Word

Time-Tag Control
Word

Data
Pointer

Interrupt
Status Word

Interrupt
Address Word



Date: March 2, 1993 pg 6 of 7

Number: SJjMMIT-13

SJjMMITTMRemote Terminal Memory Cycles:

Descriptor Read: Log Burat of 4

24MHz

A(15:0) VALID . ~'\u~.X VAU~-~ALID)o-

0(15:0)---<VAlID>C~_~!»_:X~!'I-~-><- VALI~~~

RRD
I I I I I I I I .

Control
W()(d

Data
POlnlerA

Data
POinterB

Broadcast
Pointer



Date: March 2. 1993

Number: S~MMIT-13

pg 7 of 7

S~MMITTM Monitor Memory Cycles:

Command Block Write: Burst of 7 Data Word: Non-Buffer Mode

24MHz 24MHl SULn-
A(150) -< VAliD X VALID X VAliD X VAliD X VALID X VAliD X VAliD) A(15.0)--< VAliD)

0(15:0) < VAliD>< VAliD>< VAliD>< VAliD>< VALID>< VALIDX VAliD) 0(15.0) ( VAliD.)--

RWR RWR ~
Control
Word

Command
Word .1

Command
Word.2

Data
Pointer

Slatu8
Word/l1

Slatu8
Word .2

Time-Tag Data Word

Command Block Write with Interrupt Log: Burst of 9

24MHz

A( 150) VAliD VAliD VALID

0(15:0) VAliD VAliD VAliD

RWR

Control
Word

Command
Word.1

Coovnand
Word .2

Data
Pointer

Slatu8
Word.1

Slatu8
Word.2

Time-Tag InterrupI
Stalu6 Word

Inlerrupl
Addret>8Word



Date: May 14, 1992

Number: S~MMIT-14

pg 1 of 4

80C51 Shared Memory Interface To UT69151 S~MMIT TM

BLOCK DIAGRAM

INTERRUPT SIGNAL STATUS SIGNAL

80C511 reads the SJ.MMITs
Interrupt Log which resides
In the SJ!MMIT memory
space)

Lr

(The 80C51 polls the status 0' S~.MMIToutput 'erminal
active- to determine it the S~.MMITs memory space can be
accessed ('rom Port 1)

TEAACT '" 1 (No)
TERACT =0 (Yes)

SJ.MMIT
STATUS SIGNAL 80C51

INTERRUPT SIGNAL
...

Interface
and IIHIII

nATA
Control

nATA
.I

SpMMIT
Memory Space: 8K x 16 when
accessed by SJ.MMIT

SUBSYSTEM

When accessed by 80C51
(TERACT = 1) memory Is
organized 16K )(8

-
SJ!MMIT MAST 80C51r'

TEAACT L
SJ!UMlT

MSO IN;1-
80C51-

INTO
...

(To service interrupt the
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Number: S,..MMIT-14

pg 2 of 4

80C51 Interface to S,..MMITMemory

SJjMMIT

TEAACT AUTOEN 0( 15:8)DMACK A(7:0)

,

1)
".
,'. CEH

A13

"..

,i::~,,:'

F

'.",<~

~fi
0(7:0)

A(13:0) 80C51

0(7'0)

P1

WA 0(7:0)
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Number: SjJMMIT-14

TM
80C51 Shared Memory Interface To UT69151 SjJMMIT

Example Memory Map:

SfJMMIT Memory Space Partitioning

16K x 16 (SfJMMIT)or 32K x a (aOCS1)

- 16K x 16 of SRAM for data storage
- The aOCS1 never accesses tne SfJMMlrs internal registers.
The SfJMMIT initializes for operation automatically on the
assertion of master reset, auto-initialization information is loaded

by the aOCS1 prior to tne assertion of master reset.
Auto-initialization information is stored in memory locations 0000
(hex) to 021 F (hex). To configure tniS memory space the aOCS1
writes to locations 0000 (hex) to 021 F (hex) {low-byte} and 4000
(hex) to 421 F (hex). {high-byte}. Data is written and read from
memory when the SfJMMIT is not active.

Byte Addressing (MC68HC11. 32K x 8)

Low Byte Range: 0000 (hex) to 3FFF (hex)
High Byte Range: 4000 (hex to 7FFF (hex)

16-Bit Word Addressing (SjJMMIT. 16K x 16)

0000 (hex) to 3FFF (hex)

A 16-bit SjJMMITWord. requires tWo wrrtesby the aOCS1(low byte and highbyte).

3FFF (hex) I SRAM
7FFF (hex) 3FFF (hex)

I SRAM(Hi-Byte) (Low-Byte)

TO

I

TO TO

0000 (hex) 4000 (hex) 0000 (hex)



Date: May14. 1993

Number: Sj.1MMIT-14

80C51 Shared Memory Interface To UT69151 Sj.1MMITTM

Example *1 Mux (2 to 1):

DMACK

TEAACT

A13

DMACK

TEAACT

A13

Example 12 Mux (2 to 1):

A13

DMACK

CEH

CEL

pg 4 of 4

CEH

CEL
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Number: S/lMMIT-15

Shared MemoryInterfaceTo UT69151 SjJMMITTM

80186 pcs

M£§
RD

~
READY

or YF INT

ALE

DT~

CLKOUT

pg 1 of 3

S~MMIT
PLD
MEMORY
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Number: S~MMIT-15

Shared Memory Interface To UT69151 S~MMITTM

EN READY

ClKOUT PAL CPUR

MEMORY
64K x 16

--
MCS

0(15:0)RD WR
A(15:0)

I'
Il

Ii
I I I

YF_INT

RRD

SMMIT
.

-

MSG_INT

I I RWA

pes

.1 cs
RD/WR
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Number: SjlMMIT-15

SharedMemoryInterfaceTo UT69151SjlMMITTM

Arbitration State Machine: Generates wait states via output signal READY

XX1/110 OXXlOO1

1XXl111

111/111
XXO'111

Inputs: CPUR, DMAR, DMACK

Outputs: EN, READY, DMAG

CPUR DMAR DMACK P.S. N.S. EN READY DMAG

X x 0 11 11 1 1 1 ;Sj.1MMIT access

X 0 1 11 01 1 1 0 ; Sj.1MMITrequest

0 1 1 11 10 0 0 1 ; 80186 requeSt

1 1 1 11 11 1 1 1 ; No access or request

X X 0 01 11 1 1 1 ; Sj.1MMITacknowledge

X X 1 01 01 1 1 O . ; NoSj.1MMITacknowledge

0 X X 10 10 0 0 1 ; 80186 access

1 X X 10 11 1 1 1 ; 80186 access complete



Date: June 30, 1993

Number: S/lMMIT-16

S/lMMIT TM Example CommandBlock

0000 (hex)

0001 (hex)

0002 (hex)

0003 (hex)

0004 (hex)

0005 (hex)

0006 (hex)

0007 (hex)

pg 1 of 1

................... ...................................................... ""

;Control Word
; Execute block and branch
; Channel A

; Retries diSabled in Control RegiSterr

:::~:~:?::::::::::(<i.*~'~':::::::~'$~<:(~>'>w.<:::::::::::::::$:~:;:::::::::::::;:::::::::::::::::::;:::;:::::?:XX::::::::::~:r.::::::>.:::;;:>.:~

: Branch Address
; End -lessloop

Control Word 5600 (hex)

Commandl Word #1 3821 (hex)

Commandl Word ;;2 0000 (hex)

Data Pointer 0100 (hex)

Status Word #1 0000 (hex)

Status Word;;2 0000 (hex)

Branch Address 0000 (hex)

Timer Value 0000 (hex)



Date: October 7, 1993 pg 1 of 1

Number: SJlMMIT-17

SJlMMITTM DMATime-out Function

The S/lMMIT architecture incorporates a DMA time-out feature that terminates DMA
cycles upon the elapse of an internal watch-dog timer. A DMA time-out event is logged as
an interrupt, if enal;>led,in the Pending Interrupt Register #4 (bit 15). In addition the
SJlMMIT recordsa DMAtime-outeventin the BitWord Register#6 (bit 15).

At the start of a DMA cycle (Le., assertion of DMAR) the watch-dog timer is loaded with a
value that represents a 7JlS time interval. The timer decrements until output signal
DMACK negates, the negation of DMACK signals the completion of a DMA cycle. If the
watch-dog timer reaches zero before the negation of DMACK, a DMA time-out scenario is
declared and the cycle is terminated. The S/lMMIT terminates the cycle by negating
DMACK, RCS, and either RWR or RRD. Address and data bus pins return to a high

, impedance state.

Followinga DMAtime-outscenariothe SJlMMITremoteterminaland monitorwill remain
in the listening mode (Le., prepared to respond to or monitor commands). When
configured as a bus controller the device terminates message processing, and requires
restart by the host or subsystem.

The following calculations determine the maximum number of wait states that can be
added to a remote terminal DMA cycle without a DMA time-out scenario occurring.

Time alloted for a DMA transfer: 7JlS

Maximun number of memory cycles in a remote terminal burst transfer: 6 accesses

Single wait-state period: 41nS

Single memory access period (zero-wait state): 82nS

Zero-wait state access time for a burst DMA transfer of 6: 6 x 82 = 492nS

DMAG assertion to DMACK assertion: 30nS

DMACK assertion to address bus active: 5nS

DMAR assertion to DMAG assertion: 1JlS (System dependent, 1JlS selected for this example)

Maximum zero-wait state DMA cycle time: 492nS + 30nS + 5nS + 1JlS = 1.527JlS

Maximum number of wait-states calucations per memory cycle:

7.0JlS - 1.527JlS= 5.473J,1Sdivided by 41nS/wait-states= 133 wait-states

133 wait-states divided by 6 accesses = 22 wait-states per access
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Rebuttal To DOC Comparison of the ACE
To UTMC's UT69151 S~MMlrrM

The following is a rebuttal to DOC's misleading claims in a document written 7/17/92.
The intent of this document is to fairly present the UT69151 Sf.lMMITfamily of MIL.
STD-1553 protocol devicos.

RAM/PROCESSOR Interface

The ACE protocol device requires the host microprocessor to access memory through
an onboard memory management unit. In this arrangement, the host microprocessor
requests the bus and is given control of the bus when the IOEN signal asserts. The host
microprocessor adds wait states to the memory cycle until the assertion of READY. If
memory contention occurs, the microprocessor can wait up to 2.6f.ls for the ACE to
release the bus (assert IOEN). For non.contented memory cycles. the IOEN asserts
85ns after a bus request (Le.. assertion of STRB and SELECT). the READY signal
asserts 235ns (minimum) after tOEN resulting in a memory access time of 325ns for the
ACE's internal RAM.

UTMC strongly believes that a simple external arbiter customized to support the system
requirements is the most efficient approach to interfacing the MIL.STD.1553 protocol
device to a subsystem microprocessor. An external arbiter is easily implemented in a
state machine using a 22V10 PLA. A DMA interface allows the Sf.lMMIT to access
subsytem memory and thus removes the need for dedicated 16 bit of memory for the
protocol device. The maximum the host would wait for access when contenting with the
Sf.lMMIT is 700ns.

A shared memory architecture with multiple users is also difficult to support when using
the ACE. A subsystem (e.g.. sensor) collecting data for transmission over the MIL-STD-
1553 data bus needs access to the internal RAM of the ACE. Subsystem access may
require arbitration with the microprocessor to gain control of DMA request signals STRB
and SELECT. This would require an extra logic. The host microprocessor could transfer
data from the sensor to the ACE's internal RAM. Having the host transfer data from the
sensor to internal RAM increases the software overhead associated with the MIL-STD-
1553 port.

The small memory space (4K x 16) of the ACE is also limiting in all modes of operation.
In the remote terminal mode, approximately one quarter of the internal memory is
allocated for look-up tables and stacks. The memory reserved for bus controller and
monitor overhead is greater than 25%. The Sf.lMMITcan access 64K x 16 of memory in
all modes of operation.

The Sf.lMMITsupports both a-bit and 16-bit microprocessor systems. A system designer
can implement a simple a-bit interface with the Sf.lMMIT'sauto-initialization feature.
UTMC's technical literature outlines the system architecture and ease of interface to the
80C51 and 68HC11.

P.C. Board Space

When using a DMA architecture, the Sf.lMMIT LX/OX interfaces directly with the
subsystem memory I therefore the area required for memory is not included in these



calculations. The following area calculations are made assuming through-hole package
technology:

Depending on board layout and other printed circuit card components the layout can
vary slightly.

Note: The above calculations do not include memory since the UTMC SIJ.MMIT can
interface to subsystem memory.

System Manufacturing Cost

Since the SIJ.MMIT, subsystem, and host share memory, there are no additional devices
in the UTMC solution than in the DOC solution. Cost savings due to reduced paperwork,
material handling, incoming inspection, component testing, and printed circuit card
testing are non-existent. UTMC has the ability to deliver MIL-STD-883 compliant
devices via Defense Electronic Supply Center (DESC) Standard Military Drawings
(SMDs) which reduce procurement paperwork, incoming inspection, and component
testing.

Interrupt Architecture

The SIJ.MMIT interrupt architecture has the flexibility to support varying interrupt service
approaches including polling and service upon request. The SIJ.MMIT interrupt
architecture is simple, all interrupt events are captured in a 16-entry int~rrupt buffer,
residing in memory. and/or in a 16-bit internal register. The host interrogates either the
buffer or the register to determine the event that requires service.

The host can periodically read this buffer (poll) or access the buffer after the assertion
of the YF_INT or MSG_INT outputs (service upon request). Interrupt logging is useful
when the interrupt service latency is such that multiple interrupts can occur before the
software vectors to the interrupt service routine. The SIJ.MMIT'sinterrupt log buffer
architecture has a superior advantage over the stack architecture found in the ACE.
With the stack architecture, the host first reads the Interrupt Status Register to
determine the type of interrupt and then proceeds to determine the source of the
interrupt by paging through the message stacks. The SIJ.MMITstores all pertinent
interrupt information in two localized 16-bit words. DOCalso boasts that the ACE has
several interrupt conditions that the SIJ.MMITdoes not, and that these additional
interrupts conserve CPU bandwidth by eliminating the need to poll the ACE. UTMC is
not clear on how additional interrupts increase CPU bandwidth. The autonomous
architecture of the SIJ.MMITwas designed to react to events, especially in the bus
controller mode, and not generate interrupts that require host service.

Register Operation

The SIJ.MMIT'sinternal registers can be written at anytime, however the user should
understand that message processing can be affected by indiscriminately writing to
internal registers, the same holds true for the ACE.

SIJ.MMIT LX/OX 1.3in2 ACE 1.9in2
PLA O.4in2 PLA O.4in2
Component Spacing O.5in2 Component Spacing O.5in2

Total 2.2in2 Total 2.8in2



Fault Coverage

The claim of 99% fault coverage for a mixed mode (digital and analog transceiver)
device like the ACE is inappropriate. The UT69151 SJ.LMMIT,a completely digital
device, has 95% percent fault coverage. Internal transceivers found in the SJ.LMMIT
LX/OX are functional tested via an internal wrap circuit.

Bus Controller Time-Out

The SJ.LMMITbus controller time-out circuit was designed to support MIL-STO-1553
revisions A and B.

Single Ended Operation

The decoder design of all UTMC MIL-STO-1553 products allows for uniphase operation
(Le., single-ended). The SJ.LMMITis designed into numerous MIL-STD-1773 applications
and has a simpler interface than the ACE device or any other DOC product offerings.
DOC products require a special end of transmission delimiter circuit. present MIL-STD-
1773 applications using DOC products use an ASIC to generate the delimiter. Please
reference the UTMC's technical literature for design specifics.

Transmit Inhibit

The SJ.LMMITautomatically generates a transmitter inhibit signal to meet the remote
terminal fail-safe timer provision in MIL-STD-1553. If the subsystem needs to inhibit the
transmitter, Control Register bits 11 and 12 are cleared.

Bus Controller Operation

Comparing the ACE and SJ.LMMITarchitectures is very difficult and at times
inappropriate. Many of DOC's statements regarding the SJ.LMMIT'sbus controller
architecture are incorrect and/or misleading.

The SJ.LMMIT'sbus controller architecture was designed to be autonomous; that is, off-
load the host by reacting to MIL-STD-1553 events as opposed to generating interrupts
to the host requesting service. For example, the SJ.LMMIT'sability to branch on
conditions (e.g., assertion of SRQ bit) and message errors (e.g., no-response), allows
the SJ.LMMITbus controller to respond to MIL-STD-1553 bus activity without host
intervention. The SJ.LMMITcan also periodically initiate self-test from within a minor
frame. future off-loading the host from servicing the MIL-STD-1553 port. If required. the
SJ.LMMITcan synchronize the host by generating non-message error interrupts at
anytime via the Interrupt and Continue opcode.

The SJ.LMMIT'sminor frame timer architecture off-loads the software designer from the
task of calculating intermessage gap times. Instead of scheduling messages on a
message-by-message basis the SJ.LMMITallows for the scheduling of messages on a
minor frame basis. The minor frame timer is controlled by a 16-bit timer with a 41ns/bit
resolution. For retry scenarios the SJ.LMMITautomatically calculates message lengths to
avoid bus collisions. The SJ.LMMITalso automatically repeats minor frames when



programmed to do so. Easily implement Stop-on-Message , Status Set, Format Error,
and Stop-on-Frame conditions with the SIlMMIT's opcode set.

Another example of the SJ.l.MMIT'sability to off-load the host is the response to a Status
Set condition. A Status Set condition is au~omatically handled by the SJ.l.MMIT,the ACE
generates and interrupt requesting service from the host.

As stated earlier the ACE's 4K x 16 of memory is very restricting in the bus controller
mode. The ACE can support stack sizes up to 2048 words which is 50% of the internal
memory. The remaining 2K x 16 of memory contains BC Message Blocks. For
transferring large blocks of information the 2K x 16 memory restriction is very limiting.

External triggering of the SJ.l.MMIT'sbus controller is accomplished via the auto-
initialization feature of the SJ.l.MMIT.The host would strobe the SJ.l.MMIT'sMRST signal
to start a BC frame, the frame would end on an EOL opcode.

Remote Terminal Operation

In an effort to differentiate the ACE's remote terminal architecture from the SJ.l.MMIT,

DOC presents compelling argument that. in truth, hold no real benefit to the user.
Specifically, illegal and busy command scenarios, BIT word contents, transmit bulk data
transfer, and remote terminal address latching functionality. The illegal and busy
command functionality of the SJ.l.MMITmeets the requirements of MIL-STD-1553B
Notice 2. The SJ.l.MMITremote terminal has been validated by an independent test
house, the results of that testing is available in a Test Report. The SJ.l.MMIT'sBIT word
contains 6 defined bits and 10 user-defined bits. UTMC believes the BIT word format
adequately describes the health of the remote terminal hardware, especially the results
of a built-in test and wrap-test. The DOC BIT word uses additional bits to report
message error information to the bus controller. In a laboratory environment this may be
of value, in a flight scenario the benefit is questionable. The option of a completely
programmable BIT word is very CPU intensive and is of questionable benefit.

The SJ.l.MMITsupports bulk data transfer via the message indexing feature. The
indexing architecture can store 256 messages per subaddress, at 32 words per
message, indexing allows the transfer of 8K words. Upon reception of 256 commands
the SIlMMIT can generate an interrupt to the host requesting service. Message indexing
is supported for receive subaddresses only.

For bulk data transfers the ACE architecture is advantages as the host does not have to
swift through the data to remove Message Information Words and Time-Tag Words. A
drawback to the ACE is the limited data memory (3K x 16), the small memory space
severely restricts the bulk data transfer capability of the ACE. DOC's statement that the
ACE is less susceptible to bit flips due to the separate storage of data pointers is also
misleading, bit flips in any pointer structure will corrupt message handling. Also the
statement that the loss of old data is preferable to the loss of recent data during bulk
data transfers is puzzling. UTMC believes that any data loss during a bulk data transfer
is critical and should not be allowed in the system.

In addition to message indexing, the SJ.l.MMIT supports single and double buffering. The
ACE allows for the local enable/disable of ping-pong buffering, the SJ.l.MMITuses a
global enable/disable. When using the SIlMMIT, the host can couple to the MIL-STD-
1553 data bus by polling the TERACT signal. this signal is polled to determine if the



remote terminal is active or is preparing to process a message. If the remote terminal is
inactive the host can service the MIL-STO-1553 without the possibility of corrupting
data consistency. A semaphore with functionality is not supplied with the ACE device,
as a result careful timing analysis must be performed to insure that the host does not
access a buffer that will become active before service is complete. In this scenario the
host determines the inactive block. the ACE updates the data pointer bit, and the next
message is entered into the same buffer the host is accessing.

Monitor Operation

The S~MMIT's monitor architecture is designed to collect a user-specified number of
messages and then generate an interrupt to the host requesting service. Specify the
number of messages to store in register 13. Select remote terminals for monitoring via
internal registers 14 and 15. The S~MMIT architecture does not allow for filtering of
messages at the subaddress level. Data and message information is stored
contiguously in two buffers residing in memory. Define the starting location for each
buffer in registers 11 and 12. The centralized location of data and message information
allows for low overhead service by the host.

The S~MMIT does require real-time service of the MBC interrupt to prevent data loss.
Service consist of stopping the monitor (STEX = 0. Register #0). updating the Initial
Monitor Data Pointer Register, and restarting the monitor (STEX=1, Register #0). An
alternative to this sequence is the switching of memory banks on the occurrence of a
MBC interrupt. A memory swapping technique increases the interrupt service latency of
the host when reacting to a MBC interrupt.

DOC incorrectly stated the S~MMIT monitor time-out. the monitor times out at 12~s in
the A mode and 17~s in the B mode. These limits are derived from MIL-STO-1553A and
MIL-STO-15538 respectively.

The small amount of internal memory severely restricts the ACE's RT/MT operation.
The ACE and S~MMIT have similar functionality when configured in this mode;
however, a major difference is that the ACE has only 3K x 16 of memory to store
monitor and remote terminal information. With such a limited storage area available, the
ACE will frequently interrupt the host requesting service.

Accomplish external triggering of the S~MMIT'S monitor via the auto-initialization
feature. The host strobes the S~MMIT'S MRST signal to start the monitor, monitoring
stops when register 13 decrements to zero.



Overview

S"MMIT S"MMIT LXElDXE S"MMIT XTE S"MMIT RTE BUS-65170 BUS-61580 BUS-61590 BUS-65620

FUNCTIONALITY Bus Controller Bus Controller Bus Controller RemoteTerminal RemoteTerminal Bus Controller Bus Controller Bus Controller
RemoteTerminal RemoteTerminal RemoteTerminal RemoteTerminal RemoteTerminal RemoteTerminal
Bus Monor Bus Monor Bus Monor Bus Monor Bus Monor Bus Monor

PACKAGING 84-lead FP (1.15x 1.15) 100-IeadFP (1 x 1.3) 140-IeadFP (1.3x 1.4) 132-leadFP (0.95x 0.95) 70-IeadFP (1.0 x 1.9) 70-IeadFP (1.0x 1.9) 78-lead FP (1.8 x 2.1) 144-leadPGA(1.0x
1.0)

8S-pin PGA(1.1 x 1.1) 96-pin PGA(1.0 x 1.3) 139-plnPGA(1.3 x 1.4) 140-IeadFP (1.3x 1.4) 70-pln DIP (1.0x 1.9) 70-pin DIP (1.0x 1.9) 78-pin DIP(1.8 x 2.1) 144-plnPGA (1.5x
1.5)

139-pln PGA(1.3 x 1.4) 1in' MlnAce

TRANSCEIVER External 1553Internal 1553Internal 1553Internal 1553Internal 1553Internal 1553or MacAlrInternal External
Idle Low

MEMORY External 64K x 16 External64K x 17 Internal 32Kx 16 Internal 4K x 16 4Kx 16 4Kx 16 4Kx 16 4Kx 16

12K x 17 (BUS-65185) 12Kx 17(BUS-65192)

SYSTEM INTERFACE Memory MappedDMA MemoryMapped DMA 8 or 16 b 80r16b 8 or 16 b 80r16M 8 or 16 b 8 or 16 b

Shared Memory Shared Memory Shared Memory Shared Memory Shared Memory Shared Memory

INTERRUPTARCHITECTURE Yes Yes Yes Yes Yes Yes Yes Yes

Real Time or Logging RealTime or Logging RealTime or Logging RealTime or Logging

SELF-TEST Yes Yes Yes Yes Yes Yes Yes Yes

POWER 5 Volt Only 5 Volt only (DXE) 5 Volt only 5 Volt only (RTE) 5 Volt 5 Volt 5 Volt 5 Volt

5 and -15 Volt (LXE) 5 and -15 Volt 5 and -15 Volt 5 and -15 Volt 5 and -15 Volt 5 and -15 Volt

5 and -12 Volt (LXE) 5 and -12 Volt 5 and -12 Volt 5 and -12 Volt 5 and -12 Volt 5 and -12 Volt



Interface

SJiMMIT SJiMMIT LXElDXE SJiMMIT XTE SJiMMITRTE BUS-65i70 BUS-6i580 BUS-6i590 BUS-65620

8-BIT MULTIPLEXED No No Yes Yes Yes Yes Yes Yes

i6-BIT MULTIPLEXED No No Yes Yes Yes Yes Yes Yes

8-BIT NON-MULTIPLEXED No No Yes Yes Yes Yes Yes Yes

i6-BIT NON-MULTIPLEXED Yes Yes Yes Yes Yes Yes Yes Yes

PROGRAMMABLE WAIT STATES Yes Yes N/A N/A N/A N/A N/A N/A

DATA TRANSFER ACKNOWLEDGE N/A N/A Yes Yes Yes Yes Yes Yes

INTERRUPT PULSE Yes Yes Yes Yes Yes Yes Yes Yes

INTERRUPT LEVEL No No Yes Yes Yes Yes Yes Yes

DMA Yes (64K x 16) Yes (64K x 16) No No Yes Yes Yes Yes

SHARED MEMORY No No Yes (32K x 16) Yes (4K x 16) Yes Yes Yes Yes



Remote Terminal

SI'MMIT SI'MMIT lXElDXE SI'MMIT XTE SI'MMIT RTE BUS-65170 BUS-61580 BUS-61590 BUS-65620

MEMORY MAPPED POINTER Yes Yes Yes Yes Yes Yes Yes Yes
ARCHITECTURE

2 Tier 2 Tier 2 Tier 2 Tier 3 Tier 3 Tier 3 Tier 3Tier

MESSAGE INDEXING Yes Yes Yes Yes No No No No

CIRCULAR BUFFERING Message Count Message Count Message Count Message Count Word Count Word Count Word Count Word Count
Word Count Word Count Word Count Word Count

DOUBLE BUFFERING Yes Yes Yes Yes Yes Yes Yes Yes

INTERNAL COMMAND IllEGALIZATION Yes Yes Yes Yes Yes Yes Yes Yes

AUTO INITIALIZATION Yes Yes Yes Yes No No No No
16-bit Non Volatile 16-bit Non Volatile 8-bit Non Volatile 8-bit Non Volatile

TIME-TAG 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit 16-bit

CONCURRENT REMOTETERMINAL AND Yes Yes Yes Yes Yes Yes Yes YesMONITOR

PROTOCOLS 1553A 1553A 1553A 1553A 1553A 1553A 1553A 1553A
15538 15538 15538 15538 15538 15538 15538 15538
MacAir 3818 MacAir 3818 MacAir 3818 MacAir 3818 MacAir 3818 MacAir 3818
MacAir5690 MacAir 5690 MacAir 5690 MacAir 5690 MacAir 5690 MacAir 5690

MacAir 5232 MacAir 5232

1553 NOTICE II COMPLIANCE Subcontracted to TSI Subcontracted to TSI Subcontracted to TSI Subcontracted to TSI Internal Internal Internal InternalVALIDATION



Bus Controller

SflMMIT SflMMITLXElDXE SflMMITXTE SflMMITRTE BUS-65170 BUS-61580 BUS-61590 BUS-65620

MINOR FRAMESELF.TEST Yes Yes Yes N/A N/A Yes Yes Yes

Wrap Aroundand BIT Wrap AroundandBIT Wrap Aroundand BIT Loopbackand BIT Loopbackand BIT Loopbackand BIT

MINOR FRAMETIMER Yes Yes Yes N/A N/A Yes Yes Yes

AUTO-RETRY Yes Yes Yes N/A N/A Yes Yes Yes

POLLING Yes Yes Yes N/A N/A No No No

MINOR FRAMEBRANCH Yes Yes Yes N/A N/A No No No

GRACE.FULLHALT Yes Yes Yes N/A N/A Yes Yes Yes

COMMANDSPERMINOR FRAME Limitedby Limitedby Limitedby N/A N/A 512 512 512
64K x 16 64K x 16 64K x 16

MESSAGESCHEDULING Yes Yes Yes N/A N/A Yes Yes Yes



Monitor

SI1MMIT SI1MMITLXEfDXE SI1MMITXTE SI1MMITRTE BUS-65170 BUS-615BO BUS-61590 BUS-65620

MEMORY MAPPEDPOINTERARCHITECTURE Yes Yes Yes N/A N/A Yes Yes Yes

AUTO INITIALIZATION Yes Yes Yes N/A N/A No No No
16-bitNon Volatile 16-bitNonVolatile 8-bit NonVolatile

HALF-FULL INTERRUPT Yes Yes Yes N/A N/A No No No

BUFFER FULL INTERRUPT Yes Yes Yes N/A N/A Yes Yes Yes

REMOTE TERMINAL FILTERING Yes Yes Yes N/A N/A Yes Yes Yes

TRANSMIT RECEIVE& SUBADDRESS No No No N/A N/A Yes Yes Yes
FILTERING

CONCURRENT REMOTE TERMINALAND Yes Yes Yes N/A N/A Yes Yes Yes
MONITOR

EXTERNAL TRIGGER No No No N/A N/A Yes Yes Yes

MONITOR TRIGGER Yes Yes Yes N/A N/A Yes Yes Yes
ViaAuto-Initialization ViaAuto-Initialization ViaAuto-Initialization



Section 4

McDonnell Douglas Compliance



Reference: The UTMC S~MMITTMDevice Compliance to McDonnell Douglas A3818 1553 Specification

The purpose of this document is to briefly summarize the S~MMIT's compliance to the McDonnell
Douglas (Mac-Air) A3818 mux bus specification. Some of the key requiremAnts of the A3818
specification have been included in the S~MMIT to allow flexibility beyond the MIL-STD-1553B
specification that the S/lMMIT primarily serves.

The key requirements of the A3818 protocol are listed, in the relative order of importance, along
with comments regarding the S/lMMIT's ability to meet these requirements.

Requirement 1 - MIL-STD-1553ARemoteTerminal Response Time:

A3818 protocol requires that the remote terminal response be less than 7.0 /ls when measured
from the zero-crossing of the parity bit to the zero crossing of the mid-point of the Status Word
sync pattern.

The S~MMIT meets this response time requirement when placed in the "A" mode as described in
the S/lMMIT Product Handbook (bit 7 of the Operational Status Register).

Requirement 2 -Treat Remote Terminal Address (11111) as a unique RemoteTerminal
address

A3818 protocol specifies that remote terminal address 11111 (binary) is a unique remote terminal
address (Le., not reserved for broadcast).

The S/lMMIT allows remote terminal address of 11111 to be treated as a non-broadcast address
via the Control Register (Register 0, bit 4).

Requirement 3 -Treat Subaddress 11111as a "normal" (non-ModeCode) Subaddress

A3818 protocol requires that subaddress 11111 betreatedas a subaddress,ratherthanas an
indicator that the word-count field of the Command Word contains a Mode Code. The MIL-STD-
1553B protocol specifies that either 11111 or 00000 in the Subaddress field indicates that the
Word Count field contains a Mode Code. A3818 reserves a Subaddress value of 00000 for this
purpose only.

The S/lMMIT allows the conformance to this requirement when it is placed in the MIL-STD-
1553A mode of operation (Refer to Section 2.9 of the S/lMMIT Product Handbook for additional
details).

Requirement 4 -Status Word bits are "user definable"

A3818 protocol allows all bits of the Status Word, with the exception of the Remote Rerminal
Address field, Message Error bit, Terminal Flag Bit, and the Parity Bit, to be user defined.

The S/lMMIT allows the conformance to this requirement when it is placed in the MIL-STD-1553A
mode of operation.

Requirement 5 -"User definable ModeCodes"



A3818 protocol allows user definition of Mode Codes. The practical implication of this
requirement is that the auto-execution of "MIL-STD-1553B" Mode Codes must be suppressed.
The A3818 protocol does specify a single Mode Code, this being the Dynamic Bus Control Mode
Code.

The SIlMMIT allows the conformance to this requirement when it is placed in the MIL-STD-
1553A mod~ of operation. f-:urther,the SIlMMIT allows, as a programmable option, the auto-
execution of the Transmit Last Command Mode Code, provided the "user" has defined this Mode
Code to be consistent with MIL-STD-1553B (Le., 00010).

Requirement 6 - All Mode Codes are defined as Mode Codes are without data

A3818 protocol dictates that Mode Codes are without data.

The SIlMMIT treats all Mode Codes as having no associated data word when placed in the MIL-
STD-1553A mode of operation.

Requirement7 - "A3818 Error Handling" Protocol

A3818 protocol states that certain error conditions are treated as prescribed in MIL-STD-1553B,
while certain "lesser" errors are treated differently. Certain error conditions are to be handled by
flagging the defective data words, and transmitting the Status Word with the Message Error Bit
set.

The SIlMMIT does not include provisions to handle this specific requirement. The MIL-STD-
1553A and B protocols dictate that any message error condition is handled by suppressing of the
Status Word and the setting of the message error bit. This particular requirement appears to be
quite subjective within the A3818 protocofapplications.



Reference: The UTMCSJ1MMITTMDevice Compliance to McDonnell Douglas A5690 1553 Specification

The purpose of this document is to briefly summarize the S~MMIT's compliance to the McDonnell
Douglas (Mac-Air) A5690 mux bus specification. Some of the key requirements of the A5690
specification have been included in the S~MMIT to allow flexibility beyond the MIL-STD-1553B
specification that the S~fv1MITprimarily serves.

The key requirements of the A5690 protocol are listed, in the relative order of importance, along
with comments regarding the S~MMIT's ability to meet these requirements.

Requirement 1 - MIL-STD-1553ARemote Terminal Response Time:

A5690 protocol requires that the remote terminal response be less than 12.0 ~s when measured
from the zero-crossing of the parity bit to the zero crossing of the mid-point of the Status Word
sync pattern as defined in MIL-STD-1553B.

The S~MMIT meets this response time requirement when placed in the "B" mode as described in
the S~MMIT Product Handbook (bit 7 of the Operational Status Register).

Requirement 2 -Reserve Remote TerminalAddress 11111as a Broadcast Remote
Terminal Address

A5690 protocol specifies that remote terminal address 11111 (binary) is reserved as a broadcast
remote terminal address as defined in MIL-STD-1553B...

The S~MMIT allows remote terminal address of 11111 to be assigned as a broadcast address
via Control Register (Register O.bit 4).

Requirement 3 -Treat Subaddress 11111 and 00000 as Mode Code indicators

A5690 protocol requires that subaddresses 11111.and 00000 be treated as indicators that the
word-count field of the Command Word contains a Mode Code. MIL-STD-1553B protocol also
specifies that either 11111 or 00000 in the Subaddress field indicates that the Word Count field
contains a Mode Code.

The S~MMIT allows direct conformance to this requirement when it is placed in the MIL-STD-
1553B mode of operation (Refer to Section 2.9 of the S~MMIT Product Handbook for additional
details) .

Requirement 4 -Status Word bits

A5690 protocol requires the Status Word comply with MIL-STD-1553B with the exception that the
Dynamic Bus Control and Broadcast Command Receive bits are reserved and shall be set to
logic zero. Although A5690 reserves remote terminal address 11111 for broadcast commands,
the protocol does not specify a broadcast message format (A5690 Revision C), and is therefore
not used. Dynamic Bus Control acceptance is a "not applicable" mode code, and is also not used
in A5690 systems.

The S~MMIT conforms to this requirement when the system does not employ either Broadcast
Commands or Dynamic Bus Control Mode Code commands. Control Register Bit 3 controls the
assertion of the Dynamic Bus Control Acceptance Bit. If the Sf.1MMIThas broadcast commands



enabled (i.e., reserving remote terminal address 11111 as a broadcast address) and receives a
broadcast command the Broad~ast Command Receive Bit is asserted.

Requirement5 - A5690 Requires MIL-STD-155::\8 Message Er:'Or Processing

A5690 protocol requires the same message error processing as defined in MIL-STD-1553B

The S!lMMIT device supports this requirement.

Requirement 6 -A5690 Mode Codes

A5690 protocol requires that mode codes 00000, 00110, 00111, 10100, and 10101 are not
applicable.

The S!lMMIT allows for the illegalization of all mode codes, and directly supports this
requirement.
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Application Note
Calculation of SJlMMITCurrent Utilization

The following describes the average supp:y current drawn by the UT69151 protocol
device during message processing. It is appropriate to calculate the supply current with
respect to the message rate or duty cycle dup. to the SIJ.MMIT's power saving
architecture. Calculating the maximum current drawn per message then averaging over
the message rate accurately determines the SIJ.MMIT's supply current during message
processing (for all modes of operation). This method takes into account the SIJ.MMIT's
ability to enter a low power standby mode during intervals of inactivity (inter and intra
message). The following formula allows the system designer to calculate the supply
current versus duty cycle for the SIJ.MMIT.

'DUTY _CYC = IAVG_MSG * DUTY _CYC + SIDD * (1 -DUTY_CYCLE)

Where DUTY _CYC equals the message length in seconds divided by one over
the message rate .

Example:

Message rate equals 5Hz (Le.. 5 messages per second)
Message length equals 72 IJ.Sper message

20IJ.S 12IJ.S 20uS

I CommandWordI IStatusWord

DUTC_CYC equals 360 x 10-6
IAVG MSG equals 150mA
SIDD -equals 40mA

20IJ.S

) DataWord

IDUTY_CYC = 150mA x (360 x 10.6)+ 40mA x (1 - 360 x 10-6)
IDUTY_CYC= 54JlA + 39.98mA
IDUTY_CYC= 40.04mA

Table 1 is a graph of SJlMMIT supply current versus duty cycle:

Table 1. Current versus Duty Cycle

10"10 20"10 30"10 40% 50"10

Duty Cycle

60% 70"10 8O"fo 90% 100"10

160

140

120

100
Current eo

mA
60

40

20

0

0%
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TBST SYSTBMS, IDC. NIL-STD-1553B RT VALIDATION TBST REPORT
By: TEST SYSTEMS, Inc.

I
I

SUM15.DAT I

04/13/93 (11:17:28)1
I

CUSTOMER: TBST STARTED:

UNITED TECHNOLOGIES MICROELECTRONICS CENTER
1575 Garden of the Gods Road

Colorado Springs, CO 80907

April 13, 1993

TBST COIIPLBTBD:

April 13, 1993

UIIIT URDn BST IDBllTIFlCATIOlh

SuMMIT UT69151

Part Number TJ01/SJ01 Rev. C
Breadboard
UTMC UT63M125 15 Volt Transceiver
North Hills DX155302 Transformers

S1D8IAKY OF BST R88ULTS: A-Bus B-Bus

Blec'tricall

Required Pro'tocoll

~ioD&l Pro'tocoll
Noi.e .ejec'tioDI

Passed
Passed
Passed
Passed

Pas8ed
Passed
Passed
Passed

CBRTIFICATB or COIIPLIAIICBI

TEST SYSTEMS, Inc. certifies that this MIL-STD-1553B RBMOTB

TERMINAL VALIDATION TEST REPORT provide. the results of the RT

Validation Te.ting performed on April 13, 1993, in Phoenix for UNITED
TECHNOLOGIES MICROBLECTRONICS ~urtd. TEST SYSTEMS, Inc. further

certifies that this te.ting was in accordance with the RT VALIDATION

TEST PROCEDURE dated 11-5-90 and complies with the RT Validation Teet

Plan (MIL-HDBK-1553 Appendix A) with the exceptions noted on page 2.

"~J'/~
Date

'r88'r SY8"!1D18, lac. 217 W. PalaaiN Pboeaix, AI 85021 602/861-1010

~IT1JII Te.t summary DAB.
TI_.

13 Apr 1993
14:21:02

.age:
1 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.
SUM15.DAT j

04/13/93 (11:17:28):

II EXCEPTIONS TO THE RT VALIDATION TEST PLAN:
/I

1. Step 6 of Reset remote terminal (5.2.1.5.3) is changed to repeat
step 4 rather than step 5. (Error in Test Plan.)

2. Frequency Stability (5.1.1.10) and Terminal Fail-Safe (5.2.1.3.7)
tests were not run.

3. Not all commands which cause the BUSY bit to be set are recorded

for every test. This can be impractical in tests where 10,000 itera-
tions are performed because of the volume of information that would be

generated. Rather than recording each scenario in which the BUSY bit

is set, this report provides a count of the messages in the scenarios
which have the BUSY bit set.

TEST ~S:

Auto Enable was not active for all tests except two as noted below.

5.1.1.8.2 Power on response test was run with a manual reset in

place of cycling power to simulate a power on reset in a normal
application. The Auto Enable was active for this test.

5.2.1.9 Unique address test was run with Auto Enable active and the

unit was manually reset each time the remote terminal address was

changed.

Status bits were tested by setting and resetting the bits using

support equipment.

1IO'nI:
Command words are expressed in four fields with 5 bits in the

first, third and fourth fields and 1 bit in the second field. Status

word. are expre.sed in four fields with 5 bits in the first and fourth
fields and 3 bits in the second and third fields. Each field is given

in decimal.

II1JBTITLII : DAft:
'n_:

13 Apr 1993
14:21:02

I

.84)8: i

2 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

SUM1S.DAT ~
I

'

04/13/93 (11:17:28)'

TEST PERSONNEL:

Leroy Earhart
John Pressprich

EQUIPMJDrr LIST:

EQUIPMENT TYPE

1553 BUS TESTER

1553 NOISE GENERATOR

oscilloscope

True RKS Voltmeter

Impedance Analyzer

Function Generator

Host Processor

Monochrome Monitor

Connection Panel

SU8TI'rL8 s

TSI
UTMC

MANUFACTURER

MODEL NO./SERIAL NO.

TSI 122 / 8804111

TSI 101 / 880401

TEK 2445B / B060730

HP 3400A / 401-01050

HP 4192A /2830J06978

Tenma 72-380 / 8802028

MIT SYS / TSC 11442

GoldStar / MB-50300192

TSI 0100 / 900101

CALIBRATION

Date Done IDate Due
N/A

I

N/A

DAft s
TI8s

13 Apr 1993
14:21:02

.ag.: i
3 of 26 '

01/05/93 01/05/94

07/09/92 07/09/93

04/08/93 10/08/93

N/A
I

N/A
I

N/A

I

N/A

I
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I

TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST

IBy: TEST SYSTEMS, Inc.
I

I

I

I

I 1111111111222222222233

I SA 01234567890123456789012345678901

T .1

REPORT I SUM15.DAT '

\04/13/93 (11:17:28),

Receive (TjR=O) Word Count Field

Valid, Legal Non-Broadcast Commands (if not marked by '-')

Transmit (TjR=1) Word Count Field

-
0 7--01----------
1 01234567890123456789012345678901
2 01234567890123456789012345678901
3 01234567890123456789012345678901
4 01234567890123456789012345678901
5 01234567890123456789012345678901
.6 01234567890123456789012345678901

7 01234567890123456789012345678901
8 01234567890123456789012345678901
9 01234567890123456789012345678901

10 01234567890123456789012345678901
11 01234567890123456789012345678901
12 01234567890123456789012345678901
13 01234567890123456789012345678901
14 01234567890123456789012345678901
15 01234567890123456789012345678901

16 01234567890123456789012345678~01
17 01234567890123456789012345678901
18 01234567890123456789012345678901
19 01234567890123456789012345678901
20 01234567890123456789012345678901
21 01234567890123456789012345678901
22 01234567890123456789012345678901
23 01234567890123456789012345678901
24 01234567890123456789012345678901
25 01234567890123456789012345678901
26 01234567890123456789012345678901
27 01234567890123456789012345678901
28 01234567890123456789012345678901
29 01234567890123456789012345678901
30 01234567890123456789012345678901
31 7--01----------

Illeqal Command Detection Implemented:

Broadcast Implemented:

Data Wrap-Around
Terminal Address Used:

couplinq Used:

Implemented Status bits:

Implemented Non-Broadcast Mode Codes:

Implemented Broadcast Mode Codes:

SUBTIT.L8: ConfiqurationUsed
Non-Broadcast Commands

1111111111222222222233

SA 01234567890123456789012345678901
-

0 012345678 6-89------------
1 01234567890123456789012345678901
2 01234567890123456789012345678901
3 01234567890123456789012345678901
4 01234567890123456789012345678901
5 01234567890123456789012345678901
6 D1234567890123456789012345678901
7 01234567890123456789012345678901
8 01234567890123456789012345678901
9 01234567890123456789012345678901

10 01234567890123456789012345678901
11 01234567890123456789012345678901
12 01234567890123456789012345678901
13 01234567890123456789012345678901
14 01234567890123456789012345678901
15 01234567890123456789012345678901
16 01234567890123456789012345678901
17 01234567890123456789012345678901
18 01234567890123456789012345678901
19 01234567890123456789012345678901
20 01234567890123456789012345678901
21 01234567890123456789012345678901
22 01234567890123456789012345678901
23 01234567890123456789012345678901
24 01234567890123456789012345678901
25 01234567890123456789012345678901
26 01234567890123456789012345678901
27 01234567890123456789012345678901
28 01234567890123456789012345678901
29 01234567890123456789012345678901
30 01234567890123456789012345678901
31 012345678 6-89------------

Yes
Yes
Receive SA: 30

1
Transformer

ME SRB BCR BUSY SP TP

1,2,3,4,5,6,7,8,16,17,18,19

1,2,4,5,6,7,8,16,17,18,19

Transmit SA: 30

DAD:
'rIa:

13 Apr 1993
14:21:02

Page : !I

4 of 26 :

-- --------------



-I
TEST SYSTEMS, IDC. MIL-Sm-1553B RT VALIDATION TEST REPORT I SUM1S. OAT .

\

By: TEST SYSTEMS, Inc.
\

04/13/93 (11:17:28)'
II

Valid, Legal Broadcast Commands (if not marked by '-')

Receive (TjR=O) Word Count Field

1111111111222222222233

SA 01234567890123456789012345678901-
0 7--01----------

1 01234567890123456789012345678901

2 01234567890123456789012345678901

3 01234567890123456789012345678901
4 01234567890123456789012345678901

5 01234567890123456789012345678901

6 01234567890123456789012345678901
7 01234567890123456789012345678901

8 01234567890123456789012345678901
9 01234567890123456789012345678901

10 01234567890123456789012345678901
11 01234567890123456789012345678901

12 01234567890123456789012345678901

13 01234567890123456789012345678901
14 01234567890123456789012345678901

15 01234567890123456789012345678901
16 01234567890123456789012345678901

17 01234567890123456789012345678901

18 01234567890123456789012345678901

19 01234567890123456789012345678901

20 01234567890123456789012345678901

21 0123456789012~456789012345678901
22 01234567890123456789012345678901

23 01234567890123456789012345678901

24 01234567890123456789012345678901

25 01234567890123456789012345678901

26 01234567890123456789012345678901

27 01234567890123456789012345678901
28 01234567890123456789012345678901

29 01234567890123456789012345678901

30 01234567890123456789012345678901

31 7--01----------

.

Test STAT abbreviation

ASRT: Te.t Aborted

BUSY: Busy Bit
DC: Don't Care

INVL: Invalid Test

ME: Message Error
NRun: Not Run

SR: Service Request

VR: Valid Response

definition.:

BCR: Broadca.t Received

CS: Clear Status

EF: Error Found

MBR: M8g Irr+Brdcst Rcvd

MTF: M8gBrr+TermFlag

RIF: Re8pond In Form

TF: Terminal Flag

BRT?: Brdc8t Rcvd+TermP1ag

DBA: Dynamic Bus Accepted

\

'1

Inhb: Operator Inhibited
MBRT: ME+TF+BCR

NR: No Re8ponse

SF: SubsY8tem Flag
TO: Timed OUt

SUBTIT.LI: Configuration Used
Broadcast Commands

Transmit (TjR=1) Word Count Field

1111111111222222222233

SA 01234567890123456789012345678901-
0 -1-345678-----------------------
1 --------------------------------
2 --------------------------------
3 --------------------------------

4 --------------------------------

5 --------------------------------

6 --------------------------------
7 --------------------------------

8 --------------------------------
9 --------------------------------
10 --------------------------------

11 --------------------------------
12 --------------------------------

13 --------------------------------

14 --------------------------------
15 --------------------------------

16 --------------------------------

17 --------------------------------

18 --------------------------------

19 --------------------------------

20 --------------------------------

21 --------------------------------

22 --------------------------------

23 --------------------------------

24 --------------------------------

25 --------------------------------

26 --------------------------------

27 --------------------------------

28 --------------------------------

29 --------------------------------

30 --------------------------------

31 -1-345678-----------------------

DAD:
TIII8:

13 Apr 1993
14:21:02

Page:
5 of 26

-- -----



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

:1Ref. Section Test Description

( Xformr Coupled)

5.1.1
5.1.1.1

Limits

OUTPUT CHARACTERISTICS
OUTPUT AMPLITUDE Max

1

18.0-27.0
Min 18.0-27.0

5.1.1.2
5.1.1.2
5.1.1.2
5.1.1.2

OUTPUT RISE TIME-Sync
OUTPUT RISE TIME-Data

OUTPUT FALL TIME-Sync
OUTPUT FALL TIME-Data

5.1.1.3 ZERO CROSSING

500ns Tzcp
1000ns Tzcp

1500ns Tzcp

2000ns Tzcp
500ns Tzcn

1000na Tzcn

1500na Tzcn

2000ns Tzcn

STAB.

5.1.1.4 DISTORTION, OVERSHOOT
AND RINGING

5.1.1.5 OUTPUT SYMMETRY

(0000)

(5555)
(7FI'I')

(8000)

(AAAA )

(FI'I'I')

5.1.1.6 OUTPUT NOISE

with power on
with power off

5.1.1.7 OUTPUT ISOLATION
Active Bus

Inactive Bus

5.1.1.8.1 POWER ON/OFF NOISE
Power Up Amplitude

Pulse Width

Power Down Amplitude
Pulse Width

5.1.1.8.2 POWER ON RESPONSE

suaTI~: ElectricalT..t.

5.1.1 OUtput Characteristics(XFR)

100- 300

100- 300

100- 300
100- 300

475- 525
975-1025

1475-1525

1975-2025
475- 525

975-1025
1475-1525

1975-2025

S % 900

S % 250
s % 250
s % 250
s % 250
s % 250
s % 250

s
s

14
14

~ 45
18.0-27.0

S % 250

S :t250

protocol

i

,Unit.

Vpp
Vpp

ns
ns
ns
ns

ns
ns
ns
ns
ns
ns
ns
ns

mVp

mVp
mVp
mVp
mVp
mVp
mVp

mVrms
mVrms

db
Vpp
mVpp

mVp
U8
mVp
U8

---

I

SUM1S.DAT !

04/13/93 (11:17:28)I

BUS A I

'

BUS B

Meas.lsTAT Mea..iSTAT

22.so
l

pass
22.30 Pass

125
122
122
122

503
1004
1500
2000
495
996
1495
1995

-185
-145
-130
-180
-145
-130

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

10 Pa8s

Pass
Pass
Pass
Pass
Pass
Pass

1
1

Pass
Pass

73 Pass
22.50 Pass

5 Pass

20 Ipass
.1

10 Ipass
.1

Pass

DAft .

TIII8.

13 Apr 1993
14:21:02

22.40
22.20

125
122
122
122

504
1004
1505
2000
495
994
1495
1996

-185
-145
-130
-180
-140
-135

,

PassI
passl

passl
passi

pass\

passl
I

Pass
I

IPass!
pass

!

.

Pass
Pass
Pass
Pass
Pass

10

PassI:

Pass
Pass
Pass
Pass
Pass
Pass

1
1

Pass
Pass

73 Pass
22.40 Pass

5 Pass

30 Ipass

.1

\

I
10 Pass:
.1

Pass

i

pag.: I
6 of 261
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I TEST SYSTBKS, Inc. MIL-STD-1553B RT VALIDATION TEST

IBY: TEST SYS~EMS' Inc.

I

Ref. Section ITest Description
( Xformr Coupled)

I

5.1.1.9 ITERMINAL RESPONSE TIME
,

Transmit

Receive
RT-UUT
Mode Command

5.1.1.10

5.1.2
5.1.2.1.1

5.1.2.1.2

5.1.2.1.3

5.1.2.1.3.1

5.1.2.1.3.2

5.1.2.2

FREQUENCY STABILITY
Min. Frequency
Max. Frequency

Avg. Frequency

INPUT CHARACTERISTICS

ZERO CROSSING
DISTORTION
Min. Deviation

Max. Deviation

Plus 150 nsec

Minus 150 nsec

AMPLITUDE VARIATIONS
1st CS threshold

1st NR threshold

RISE AND FALL TIME
TRAPEZOIDAL
SINUSOIDAL

COMMON MODE REJECTION

+10 volt

-10 volt

:UO volt

SUlTI~: ElectricalTests
5.1.1.9 Terminal Resp. Time (XFR)

REPORT I SUM15.DATi
104/13/93 (11:17:28)!I

Limits Units I BUS A
Me.s. I STAT

BUS B
Me.s. i STAT I

i

\8.86,Pass
,

8.80

l

pass
8.80 Pass
9.69iPass

DAD:
Tl_:

13 Apr 1993
14:21:02

1

I

\

!

I

I

,

I

1\

!

-I

Page: .

\

'

7 of 26

4.0-12.0 us 8.98 Pass
4.0-12.0 us 8.80 Pass
4.0-12.0 us 8.80 Pass
4.0-12.0 us 9.81 Pass

kHz
kHz
kHz

s -150 ns -187 Pass -185 Pass
150 ns 180 Pass 180 Pass

protocol --- Pass Pass

protocol --- Pass Pass

200- 860 mVpp 640 Pass 660

!PaBB

200- 860 mVpp 630 Pass 615 Pass

I

I I

I

protocol ---

\Pass\ \PUS!protocol
--- Pass

pass!

protocol --- Pass puJ

protocol --- Pass Pass

protocol --- Pass

.assI
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TEST SYSTEMS, Inc. MIL-STD-1SS3B RT VALIDATION TEST REPORT
SUM1S.DAT ,\

i By: TEST SYSTEMS, Inc. 04/13/93 (11:17:28);

Ref. Section

ITest Description
I

Limits I Units BUS A
I BUS B

( Xformr Coupled)
i I

Me... STAT Me... \ STAT:i

\

I
1

5.1.2.3 INPUT IMPEDANCE

\

75 kHz Power ON 1000 ohms 2414 Pass 2446 Pass
Phase Angle degs 13 13

100 kHz Power ON 1000 ohms 2496 Pass 2527 IPass
Phase Angle degs 5 5

\

250 kHz Power ON 1000 ohms 2369 Pass 2390 Pass

Phase Angle degs -23 -22

500 kHz Power ON 1000 ohms 1808 Pass 1828 Pass

Phase Angle degs -46 -46

1.0 MHz Power ON 1000 Ohm8 1091 Pass 1104 Pa88

Phase Angle deg8 -66 -65

75 kHz Power OFF 1000 ohms 3066 Pa8S 2892 Pa..

Phase Angle deq. 12 11

100 kHz Power OFF 1000 ohms 3188 Pa8S 3017 Pa..

Phase Angle degs 1 1

250 kHz Power OFF 1000 ohms 2702 Pass 2587 Pa..

Phase Angle degs -34 -33

500 kHz Power OFF 1000 ohms 1810 Pass 1796 pa..

Phase Angle degs -56 -55

1.0 MHz Power OFF 1000 ohms 1034 Pass 1035 'a..

Phas8 Angle deg8 -71 _70

!

,

i

SUB'rITLB: Electrical Tests DAD: 13 Apr 1993 Page. I

5.1.2.3 Input Impedance (XFR) 'rI"': 14:21:02 8 of 26 !



r,

TEST SYSTEMS, Inc.MIL-STD-1SS3BRT VALIDATIONTEST REPORT I SUM15.DAT
By: TEST SYSTEMS, Inc. 104/13/93(11:17:28)

I

IIReference

Section

5.2.1.1
5.2.1.1.1

.

Te.t Description
as: (IVI a'ltl errorsl b.Jsya'It)

Response to Command Words
RT Response to Commands

Non-Broadcast Commands

Valid, Legal Commands
A:( 19aJ1 01 0)
B:( 19aJ1 01 0)

Valid, Illegal Commands

Invalid Commands

A:( 614/IJ/ 01
B:( 614/IJ/ 01

Q)

0)

i BUS A

I Camwd I Re!Ip:nse !STAT

BUS B '

I

ec--c:I I Aespcnse-\ STAT \

I i
!

Legal Mode Commands
A:( 16/ 01 0)
B:( 16/ 01 0)

Illegal Mode Commands

Undefined Mode Commands

A:( 9tJ 01 0)
B:( 9tJ 01 0)

14O'1~ 1~ CS
1..().(D.(J) 1..J,.O.(J) ME
1-1~18 1..J,.O.(J) ME

14O'1~

1

1~

\

CS

1..().(D.(J) 1..J,.O.(J) ME
1-1~18 1..J,.O.(J) ME

SU8TI~1 Required Protocol Tests
5.2.1.1. Responseto Command Words

DAD I
'1'11881

13 Apr 1993
14:21:02

:\

I
'I

Pag8: i
9 of 26 I

1401 1140-00 I CS

140-00 1 CS
I

1401 I
1401 140-00 CS 1401 140-00 CS
1-118 140-00 CS 1-118 140-00 CS

N/A N/A
N/A N/A
N/A MIA

1401 1 CS 1401 1 CS
().().(J).(I) - - - NR ().().(J).(I) - -- NR
1-118 1 CS 1-118 1 CS

1401 1 CS 1401 1 CS
140).17 1 CS 140).17 1 CS
1-118 1 CS 1-118 1 CS 'I

\

MIA MIA
MIA MIA

MIA MIA



TEST SYSTEMS, Inc. MIL-STD-15538 RT VALIDATION TEST REPORT
8y: TEST SYSTEMS, Inc.

Reference
Section

Test Description
9.a: (IUI rrtt/ errors/ b.Jsy rrtt)

SUM15.DAT

04/13/93 (11:17:28)
I

i I
, 8USA

I

8US8 :
COIIIII'd I Resp:r.se I STAT ec--a I ~ : STAT i, . .

5.2.1.1
5.2.1.1.1

I

IResponse to Command Words

RT Response to Commands
Broadcast Commands

1
I

Valid, Legal Commands
A:( 9f:iJ/ 0/ 0)
B:( 9f:iJ/ 0/ 0)

1401~

1

1-0.0.00

1

CS

31401-00 - - - NR
1-1~18 1-0.0-16 BCR

1401-00

1

1-0.0.00 I CS31401-00 - - - NR
1-1~18 1-0.0-16I BCR

Valid, Illegal Commands
A:( 9f:iJ/ 0/ 0)
B:( 9f:iJ/ 0/ Q)

1401~ 1-0.0.00 CS

31-1~-OO - - - NR
1-1~18 1~16 MaR

1401-00 1-0.0.00

1

CS
31-1~-OO - - - NR
1-1~18 1~16 MaR

Invalid Commands N/A
N/A
N/A

N/A
N/A
N/A

SU8rI~: Required Protocol Tests
5.2.1.1. Response to Command Words

DAD:
TI18:

13 Apr 1993
14:21:02

.8g8 S :
10 of 26 :

Legal Mode Commands 1401 1-0.0.00 CS 1401-00 1-0.0.00 CS.A:( 81 0/ 0) 3117 --- NR 3117 --- NR
B:( 81 0/ 0) 1-118 1-0.0-16 SCR 1-118 116 SCR

Illegal Mode Commands 1401 14().(J) CS 1401-00 14().(J) CS
A:( 10/ 0/ 0) 31-1 - - - NR 31-1 --- NR
B:( 10/ 0/ 0) 1-118 116 MaR 1-118 116 MaR

Undefined Mode Commands 14O'1 14().(J) CS 1-0.01-00 14().(J) CS
A:( (j8f 0/ 0) 31 --- NR 31 --- NR
8:( (j8f 0/ 0) 1-118 116 MaR 1-118 116 MaR

\1

I



i

l

TEST SYSTEMS, Inc. MIL-STD-1553a RT VALIDATION TEST REPORT ;

\

SU~n5. DAT
lay: TEST SYSTEMS, Inc. 04/13/93 (11:17:28):
: :

a USA

CanIIrd I Respcnse ISTAT
I

I
I

a usa ;
Cc88'cI i Re!pa\se ISTAT!

, j
I

I

I

II

i

I

I

Valid, Legal Commands
A:( 9fJJ/ 0/ 0)

B:( 9fJJ/ 0/ 0)

1401~ 14G<O CS
'401~ 14G<O CS
2-1~~ 24Q.a) CS
1-1~18 14G<O CS

1401~ 14G<O CS
1401~ 14G<O CS
2-1~~ 24G<O CS
1-1~18 14G<O CS

Valid, Illegal Commands N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

SUBTITLB: Required Protocol Tests
5.2.1.1. Response to Command Words

DAD :
TIIIB:

13 Apr 1993
14:21:02

Pa98:
11 of 26

Reference -1 Test Description
Section

I

9.Js: (nil art/ errors/ I:usy art)

I
I

5.2.1.1
jReSPOnse to Command Words5.2.1.1.2 RT-RT Response to

Command Words
Non-Broadcast Receive

commands

Invalid Commands 1401 14G<O CS 1401 14G<O CS
A:( / 0/ 0) ().Q.(D.(D - - - NR ().Q.(D.(D --- NR
B:( "5J12IJI 0/ 0) 2-1 24G-a) CS 2-1 24G<O CS

1-118 14G<O CS 1-118 14G<O CS

L9al Mode Commands 1401 14G<O CS 140'141 14G<O CS
A:( 21 0/ Q) 117 14G<O CS 117 14G<O CS
B:( 21 0/ 0) 2-1-01 24G-a) CS 2-1-01-01 24G-a) CS

1-118 14G<O CS 1-118 14G<O CS

Illegal Mode Command. N/A N/A
N/A N/A
N/A N/A
N/A N/A

Undefined Mode Command. 140'1-01 1 CS 140'141 1 CS

A:( 581 0/ Q) 14a).Q) - - - NR 14a).Q) --- NR
B:( 581 0/ Q)

I 2-1-01 24G-a) CS 2-1-01 24G-a) CS
1-118 1 ME 1-118 1 ME



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATIOH TEST REPORT
By: TEST SYSTEMS, Inc.

Reference

Section

5.2.1.1
5.2.1.1.2

.

Test Description
aa: (I'U'Iart/ errors/ t:usyart)

Response to Command Words

RT-RT Response to
Command Words

Non-Broadcast Transmit
Commands

Valid, Legal Commands
A:( 9tJJI 01 0)
B:( 9tJJI 01 0)

Valid, Illegal Commands

Invalid Commands

A:( DTi!JJI 01
B:( D1'i!IJ/ 01

0)

0)

SUBrI!LBs Required Protocol Tests
5.2.1.1. Response to Command Words

Legal Mode Commands
A:( 141 01 0)
B:( 141 01 0)

Illegal Mode Commands

Undefined Mode Commands

A:( I/J/ 01 0)

B:( I/J/ 01 0)

smU5. DAT .

04/13/93 (11:17:28)!

l BUS A

I

BUSB :1

I ea-a I Aesp7se ISTAT ~ I ~ I STAT!

1401-01

2401-01

1-1-01-01

1-1~18

N/A
N/A
N/A
N/A

N/A!I
N/AI'
N/AI
N/A!

1-o.o'1~ 1..().O.aJ CS
2-o.o'I..(J) - - - NR
1-1~ 1~ ME
1-1~18 1~ ME

1-o.o'1..(J)14o.aJ CS
2-o.o'I..(J)- - - NR
1-1~ 1~ ME
1-1~18 1~ ME

.

DABs
TIBs

13 Apr 1993
14:21:02

Pag8:
12 of 26 !

14().Q) CS 1401-QJ 14().Q) CS- - - NR 2401-01 - - - NR
14o.aJ CS 1-1-01-01 14o.aJ CS

II

14o.aJ CS 1-118 14().Q) CS

I

N/A N/A
N/A N/A
N/A N/A
N/A N/A

1401-01 14o.aJ CS 1401..(J) 14o.aJ CS
2-o.o'1..(J) - -- NR 2401..(J) - - - NR
o-1 --- NR o-1 --- NR
1-118 14o.aJ CS 1-118 14o.aJ CS

1-0.0'1-01 14o.aJ CS 1-o.o'1..(J)14o.aJ CS
2-o.o'I..(J) - -- NR 2-o.o'I..(J) - -- NR
1-1 14o.aJ CS 1-1 14o.aJ CS
1-118 14o.aJ CS 1-118 14o.aJ CS



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

ilBy: TEST SYSTEMS, Inc.
I

Reference

Section

5.2.1.1
5.2.1.1.2

SUM1S.DAT .

04/13/93 (11:17:28);
, :

I

BUS A I BUSB !
I CaIIIIrd I Resp:nse I STAT ec--a I Resp:nse iSTAT!

Test Description
8..15: (1'\11 cntl ef'rot"Sl b.Isy cnt)

Response to Command Words

RT-RT Response to
Command Words
Broadcast Receive

Commands

Valid, Legal Commands
A:( 9tJJI 01 0)
B:( 9tJJI 01 0)

Valid, Illegal Commands

Invalid Commands

.

Legal Mode Commands
A:( 21 01 0)
B:( 21 01 0)

Illegal Mode Commands

Undefined Mode Commands

A:( 581 01 0)
B:( 581 01 0)

1401-01
31401-01
0-1-01-01
1-1-m-18

1401-01

31~17

0-1-01-01

1-1~18

1401-01 140.00 CS 1-GoOt~ 140.00 CS
I I31~ --- NR 31~ --- NR

""'"""'""" I'
0-1-014> ().O.G.(J) CS 0-1-014> ().O.G.(J) CS

I1-1~18 1~16 DR 1-1~18 1~16 DR

SU8rI~1 Required Protocol Tests
5.2.1.1. Respons8 to Command Words

DAD I
TIII8I

13 Apr 1993
14:21:02

I

Pag81 '
13 of 26 I

1 CS 14O1 1 CS--- NR 31401-01 - - - NR
CS 0-1-01-01 CS

1-0-0-16 BCR 1-1-m-18 1-0-0-16 BCR

N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/AI
N/A N/A
N/A N/A

140.00 CS 14O1 140.00 CS--- NR 3117 --- NR
().O.G.(J)CS 0-1-01-01 ().O.G.(J) CS
140-16 BCR 1-118 140-16 BCR

N/A N/A
N/A N/A
N/A N/A
N/A N/A



r.

I

TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
I

SUM1S.DAT

By: TEST SYSTEMS, Inc. 04/13/93 (11:17:28)
I

I

i Reference Test Description BUS A I BUS B 1\

, Section 9..Is: (1'\1\ art/ errors/ busy art) ea--d I Respc:nse I STAT ec--c:t \1IeIp:nIe iSTAT 11

I I \ I

5.2.1.1 Response to Command Words
5.2.1.1.2 RT-RT Response to

Command Words
Broadcast Transmit

Commands

Valid, Legal Commands N/A
N/A
N/A
N/A

1

N/A
N/A
N/A
N/AI

Valid, Illegal Commands
A:( 96J/ 0/ 0)
B:( 96J/ 0/ 0)

1401-01 1~ CS 140143 1~ CS

0401-01 - - - NR 0401-01 - - - NR
31-1-01-01 - - - NR 31-1-01-01 - - - NR
1-1~18 1~16 MBR 1-1~18 1~16 MBR

Invalid Commands RIA
N/A
N/A
RIA

N/A
N/A
N/A
N/A

..

SU8r1~: Required Protocol Teeta
5.2.1.1. Re.pone8 to Command Words

DAB:
'fl_:

13 Apr 1993
14:21:02

Pag8: I'I
14 of 26 II

Legal Mode Command. 1401-01 1 CS 1401-CD 1 CS

A:( 61 01 Q) 0401-CD - - - NR 0401-CD --- NR
B:( 61 01 Q) 31-1 --- NR 31-1 --- NR

1-118 116 BCR 1-118 116 SCR

Illegal Mode Command. 1401-01 1 CS 1401-CD 1 CS

A:{ 101 01 Q) 0401-CD --- NR o.o.o1-CD --- NR
B:( 101 01 Q) 31-1-<D<D - - - NR 31-1-<D<D--- NR

1-118 116 DR 1-118 116 MBR

Undefined Mode COIIID&nd. 1401-01 1 CS 1401-CD 1 CS

A:( 01 Q) 0401-CD --- NR o.o.o1-CD - - - NR

B:( 01 Q) 31-1 --- NR 31-1 - - - NR
1-118 116 DR 1-118 116 MBR



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT SUM1S.DATI
By: TEST SYSTEMS, Inc. 04/13/93 (11:17:28)i.

,

Reference Test Description

I

BUS ABU S B :

Section 8Js: (IVI cnt/ errors/ I::usycnt) CCIIIInj I Resp:nse STAT ec--a Resp:neISTAT i

I I

5.2.1.2 Intermessage Gap I
5.2.1.2.1 MinLmum Time

BC-UUT Transfer 1~ 1-Q..O.(D CS 1~ 1-Q..O.(D CS

A:( 1IID/ 0/ 0) 1401-01 1-Q..O.(D CS 1401-00 1-Q..O.(D CS
B:( 1IID/ 0/ Q)

UUT-BC Transfer 1-1~-Q) 1-Q..O.(D CS 1-1~-OO 1-Q..O.(D CS

A:( 1IID/ 0/ 0) 1401-01 1-Q..O.(D CS 1401-00 1-Q..O.(D CS
B:( 1!ID1 0/ 0)

UUTjRT Transfer 14Z1-OO 1-Q..O.(D CS 14Z1-OO 1-Q..O.(D CS

A:( 1!ID1 0/ 0) 2-1-01-00 2400«1 CS 2-1-01-00 2400«1 CS

B:( 1IID/ 0/ 0) 1~-01 1400«1 CS 1401-00 1400«1 CS

RT/UUT Transfer 25401-00 25-Q.O.a) DC 2401-00 2-Q..O.(D DC

A:( 1!ID1 0/ 0) 1-1~ 1400«1 CS 1-1~ 1-Q..O.(D CS

B:( 1!ID1 0/ 0) 1401-01 1-Q..O.(D CS 1401-00 1-Q..O.(D CS

Mode Command wjo data 1-1~ 1400«1 CS 1-1~ 1400«1 CS

A:( 1!ID1 0/ 0) 1401-01 1400«1 CS 1401-00 1400«1 CS
B:( 1!ID1 0/ 0)

Mode Command, 1-1..(1).16 1400«1 CS 1-1..(1).16 1-Q..O.(D CS

Transmit wjData 1401-01 1~ CS 1401-00 1~ CS
A:( 1!ID1 0/ 0)

B:( 1aD1 0/ Q)

Mode Command, 14m-17 1~ CS 14m-17 1400«1 CS \

Receive wjData 1401-01 1400«1 CS 1401..(1) 1-Q..O.(D CS

I
A:( 1aD1 0/ 0)

B:( 1aD1 01 0)

Broadcast BC-UUT 3'14a)..4]) - - - NR 3'14a)..4])- - - NR
A:( 1!IDI 01 0) 1401-01 1~ CS 1401-00 1~ CS
~( 1!IDI 0/ Q)

Broadcaat RTjUUT 3'1401-:J)- - - NR 3'1401-3)- - - NR
A:( 1aXV 01 0) 1-1-~:J) 1~ CS 1-1-~3) 1400«1 CS
~( 1!IDI 01 0) 1401-01 1~ CS 1401-00 1400«1 CS

Broadcaat UUTjRT 3'14m-17- - - NR 3'14m-17- - - NR IA:( 1aD1 01 0) 0-1-01-01 ().().().(J) CS 0-1-01-01 ().().().(J) CS

I

~( 1!IDI 01 0) 1401-01 1~ CS 1401-00 1~ CS

I
BroadcastMode Cmnd 3'1-1~ - - - NR 31-1~ - - - NR !

I
wjo data 14Ot-o'l 1~ CS 14Ot.oo 1~ CS !

A:( 1aD1 01 0) I

B:( 1!IDI 01 0) j
Broadcast Modecmnd 3'14m-17- - - NR 314m-17- - - NR i

I
W/data 14Ot-o'l 1~ CS 1401-00 1-Q..O.(D CS

A:( 1!IDI 01 0) I

IB:( 1aD1 01 Q) I I

ISUBTITL8. Required.Protocol Tests DAB. 13 Apr 1993 '89.: .
\5.2.1.2. Interm.s.aq.Gap TI.. 14:21:02 15 of 26. I

-- -- - - - - .--



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.
i'"
Reference
Section

5.2.1.2
5.2.1.2.2

,

Test Description
b: (1'\1'1aIt./ errors/ t:usy alt.)

Intermessage Gap
Transmission Rate

Transmit-Transmit
A:( 1~ 0/
B:( 1<;1258/ 0/

Q)

Q)

Busy (usee)

Receive-Receive

A:( 19C76/ 0/

B:( 192156/ 0/

0)

0)

Busy (usee)

Transmit-Receive

A:( 1~ 01
B:( 1~ 0/

Busy (usee)

5.2.1.3 Error Injection
5.2.1.3.1 Parity
5.2.1.3.1.1 TransmitCommand

5.2.1.3.1.2

5.2.1.3.1.3

Receive coamand

Receive Data Words

A: ( "!21 01 0)

B: ( "!21 01 0)

sua~IT.L1a Required Protocol Tests
5.2.1.2. Interme.8ageGap

SUM1S.DAT

04/13/93 (11:17:28)

8 USA

CcIIIIIrd I ~ I STAT

1-1-01~

1-1-01~

1-1-01~

1-1-01~

1-o-1~
1-o-11~
1-o-1~
1-o-11~

0)
0)

1-1-3)4)

1-Q.Z1~

1-1-3)4)

1-Q.Z1~

1-4O-<D CS

1-4O-<D CS

1-4O-<D CS
1-4O-<D CS

0

1-4O-<D CS
1-4O-<D CS

1-4O-<D CS
1-4O-<D CS

0

140-0:) CS
140-0:) CS
14().Q) CS
140-0:) CS

0

BUS B I

C(88"d I ~ iSTATiI , ,

1-1-01~

1-1-01~
1-1-01~
1-1-01~

1-o-1~
1-o-11~
1-o-~
1-o-11~

1-1-3)4)
1-Q.Z1~
1-1-3)4)
1-Q.Z1~

1-(}.O.(]) ICS

1-(}'o'(]) CS

1-(}'o'(]) C5

1-4O-<D CS

0

1-4O-<D CS

1-4O-<D CS

1-(}.O.(]) CS

1-4O-<D CS
0

140-0:) CS
140-0:) CS
14().Q) CS
14().Q) CS

0

\

I

i

\

\

i

\

I

1

14O't-01

1

14().Q) CS
1-1..a,..Q)- - - NR
1-14).Oj! 14().Q) CS

14O't~

1

14().Q)

\

CS
1-1..a,..Q)- - - NR
1-14).Oj! 14().Q) CS

14O't-01 14().Q) CS
14aS-OJ- - - NR
1-14).Oj! 14().Q) CS

14O't~ 1~ CS
14aS-OJ- - - ..
1-14).Oj!1~ CS

14O't-01 14().Q) CS
14aS-OJ- - - NR
1-14).Oj! 1~ MB

14O't~ 14(4)
I

CS
14aS-OJ- - - ..
1-14).Oj! 1-10-04) \...

DATIla
~1_a

13 Apr 1993

14:21:02

Page'
16 of 26



TEST SYSTEMS, Inc. MIL-STD-1SS38 RT VALIDATION TEST REPORT I SUM1S.DATBy: TEST SYSTEMS, Inc. 04/13/93 (11:17:28)

Reference Test Description
I BUS A

BUS B
Section as: (N'1 art/ errors/ I:uIyart) I CaIIw'd Resp::nse ISTAT Resp::nse I STAT I

I

5.2.1.3.2 Word Length I

5.2.1.3.2.1 Transmit Command 14-01.{)1 1-0400 CS 14-01
I

1-0400 CS

A:( 21 0/ 0) 1-1 - - - NR 1-1 - - - NR
B:( 21 0/ Q) 1-1-00-02 1-0400 CS 1-1-00-02 1-0400 CS

5.2.1.3.2.2 Receive Command

Short Receive commands 14-01.{)1 1-0400 CS 14-01 1-0400 CS
A:( 21 0/ 0) 14(5.(1) - - - NR 14(5.(1) - - - NR
B:( 21 0/ 0) 1-1-00-02 1-0400 CS 1-1-m-ai! 1-0400 CS

Long Receive commands 14-01.{)1 1-0400 CS 14-01 1-0400 CS
A:( 21 0/ 0) 14(5.(1) - - - NR 14(5.(1) - - - NR
B:( 21 0/ 0) 1-1-m-ai! 1 ME 1-1-m-ai! 1 ME

5.2.1.3.2.3 Receive Data Words 14-01 140-00 CS 14-01 140-00 CS
A:( 1a61 0/ 0) 14(5.(1) - -- NR 14(5.(1) - - - NR
B:( 1a61 0/ 0) 1-1-m-ai! 1 ME 1-1-m-ai! 1 ME

5.2.1.3.3 ai-Phase Encoding
5.2.1.3.3.1 Transmit Command 1-Q.{)1 140-00 CS 1-Q.{)1 1-0400 CS

A:( !4/ 0/ Q) 1-1 - - - NR 1-1 - - - NR
B:( 341 0/ 0) 1-1-m-ai! 140-00 CS 1-1-m-ai! 1.o.o.aJ CS

5.2.1.3.3.2 Receive Command 1 -Q.{)1-Q1 1.o.o.aJ CS 1..().01 1.o.o.aJ CS

A:( 341 0/ 0) 1 --- NR 1-().(5.Q)- - - NR
B:(. 341 0/ 0) 1-1 1.o.o.aJ CS 1-1 1.o.o.aJ CS

5.2.1.3.3.3 Receive Data Words 1-Q.{)1-Q1 1-Q.O.(D CS 1-Q.{)1 1-Q.O.(D CS

A:( 1(81 0/ 0> 1 --- NR 1 - - - NR
B:( 1(81 0/ 0) 1-1 1 ME 1-1 1 ME

5.2.1.3.4 Sync Encoding
5.2.1.3.4.1 Tran8mit Command 1-Q.{)1-Q1 1-Q.O.(D CS 1-Q.{)1 1-Q.O.(D CS

A:( 5/ 01 0) 1-1 --- NR 1-1 - - - NR

\B:( 5/ 01 0) 1-1 1-Q.O.(D CS 1-1 1-Q.O.(D CS

I
5.2.1.3.4.2 Receive Command 1..().01-Q1 1-Q.O.(D CS 1..().01 1-Q.O.(D CS I

A:( 5/ 01 0) , --- NR 1-().(5.Q) - - - NR
B:( 5/ 0/ 0) 1-1 1-Q.O.(D CS 1-1 1.o.o.aJ CS

5.2.1.3.4.3 Receive Data Words 1-Q.{)1-Q1 1-Q.O.(D CS 1..().01 1.o.o.aJ CS

A:( 1t01 01 0) 1 --- NR 1-().(5.Q) - - - NR
B:( 1t01 0/ Q) 1-1 1 ME 1-1 1 ME

8U8TI'rL8: Required Protocol Tests DAft: 13 Apr 1993 Page:

5.2.1.3.2. Word Lenqth '11_1 14:21:02 17 of 26 ;



-c
f'TEST SYSTEMS, IDC. MIL-STD-1553B RT VALIDATION 'rEST REPORT SUM15.DAT

:1

jBY: TEST SYSTEMS, Inc.
04/13/93 (11:17:28)1

I
IReference Te. De.cripioD

I

BUS A BUS BSecioD 9Js: (/VI em/ errors/ Wsy em) I CamIrd I ISTAT
Cc8rd I ISTAT:

,
5.2.1.3.5 Message Length I

5.2.1.3.5.1 Transmit Command 1-Q.01-o'1 1 CS 1-Q.01 1 CS i

1-1 - - - NR 1-1 - - - NR
I1-1-(]).G! 1 ME 1-1-(]).G! 1 ME I

I

5.2.1.3.5.2 Receive Command 1-Q.01-o'1 1 CS 1-Q.01 1 CS
A:( '53/ 01 0) 1-Q.(J5.(D - - - NR 1-Q.(J5.(D - - - NR
B:( '53/ 0/ 0) 1-1-(]).G! 1 ME 1-1-(]).G! 1 ME

5.2.1.3.5.3 Receive Mode Command 1-Q.01-o'1 1 CS 1401 1 CS
A:( 2/ 01 0) 117 - - - NR 117 - - - NR
B:( 2/ 01 0) 1-1-(]).G! 1 ME 1-1-(]).G! 1 ME

Transmit Mode Command 1401-0'11-o.o.co CS 1401..(JJ 1-o.o.coCS
A:( 1/ 0/ 0) 1-1 - - - NR 1-1 - - - NR
B:( 1/ 01 0) 1-1-(]).G! 1 ME 1-1-(]).G! 1 ME

5.2.1.3.5.4 RT-RT Word Count Error 1401..(JJ 1-o.o.co CS 1401 1-o.o.co CS
A:( 2/ 01 0) 2-1-o'1..(JJ 2-o.o.coCS 2-1-o1..(JJ 2-o.o.coCS
B:( 2/ 01 0) 1..().(B.(D - - - NR 1..().(B.(D - - - NR

2-1-o1..(JJ 2-o.o.co CS 2-1-o1..(JJ 2-o.o.co CS
1-1-(]).G! 1 ME 1-1-(]).G! 1 ME

5.2.1.3.6 Contiguous Daa 1401..(JJ 1-o.o.co CS 1401..(JJ1-o.o.coCS
A:( !21 01 0) 14G-(D - - - NR 1 - - - NR
B:( !21 01 0) 1-1-(]).G! 1-4-O-CD ME 1-1-(]).G! 1-4-O-CDME

5.2.1.3.7 Terminal Pail-Safe

5.2.1.4 Superseding Commands
part A 14()1..(JJ - - - NR 14()1..(JJ - - - NR

1-1-01 1.Q.O.(1JCS 1-1-01 1.Q.O.(1JCS I

1-1 1.Q.O.(1J CS 1-1 1-o.o.co CS
I

part B 14()1..(JJ - - - NR 14()1..(JJ - - - NR
1-1 1-4-O-CD HI 1-1 1-4-O-CD ME
1-1 1-4-O-CD MB 1-1 1-4-O-CD ME

part C 14()1 - - - NR 14()1..(JJ - - - NR

1-1-01 1.Q.O.(1JCS 1-1-41 1.Q.O.(1JCS

1-1 1.Q.O.(1J CS 1-1 1.Q.O.(1J CS

part D 14()1 NR 14()1 - - - NR !- - -
I

1-1-01 1.Q.O.(1JCS 1-1-41-aJ 1.Q.O.(1JCS :

1-1 1.Q.O.(1JCS 1-1 1.Q.O.(1J CS ;

SUBTITlJI: Required Protocol Tests DATIl: 13 Apr 1993 .age:
5.2.1.3.5. Ke..age Length TI.: 14:21:02 18 of 26 ,



5.2.1.6 Data Wrap-around
A:( 1CJXDI 01
8: ( 1CJXDI 01

RT-RT Timeout Delay
Time to fir8t NR

0)
0)

1~)).(I)

\

1.Q.O.(J)

I

CS
1-1-)).(1) 1.Q.O.(J) CS

1~)).(I)

1

1-0.44)
I

c:s
1-1-)).(1) 1-0.44) CS

5.2.1.7

(54u8 $ T $ 60U8) L-
DAB.
T1II8I

13 Apr 1993
14121:02

.....

19 of 26 i

(54U8 $ T $ 60U8)
Time to first CS

SUBT1%LI1 Required Protocol Te8t8
5.2.1.5. Required Mode Commands

TIIST SYSTI!II8, Ine. MIL-om-.S 538 RT VALIDATIONTIIST RBPORTI s UN'S.DAT,IBy: TEST SYSTEMS, Inc. 04/13/93 (11:17:28)

:Reference I Test Description I BUS A \ BUS BI Section b: (n.n crrtl errorsl busycrrt) CaIIIIrd 1 Respc:nseISTAT a:--d! ISTAT

5.2.1.5
!Required Mode Commands 140-00 \ CS5.2.1.5.1 Transmit Status 1-o.a1 140-00 CS 1-o.a1

A:( 21 01 Q) 1-1 140-00 CS 1-1 140-00 I CS
B:( 21 0/ 0) 1-o.a1 14O.QJ CS 1-o.a1 14O.QJ CS

1-1 14O.QJ CS 1-1 14O.QJ CS
1-o.a1 - - - NR 1-o.a1 - - - NR

\
1-1 1 ME 1-1 1-4-0-(]) ME
1-1 1 ME 1-1 1-4-0-(]) ME

\

1-1 1 ME 1-1 1 ME
1401 14O.QJ CS 1-o.a1 14O.QJ CS
1-1 14O.QJ CS 1-1 14O.QJ CS

II

1-1 14O.QJ CS 1-1 14O.QJ CS I'

I5.2.1.5.2 I Xmtr Shutdown/OVerride 1-o.a1 140-(1) CS 14O'1 14O.QJ CS I
A:( 4/ 01 0) 1-o.a1 140-(1) CS 14O'1 14O.QJ CS
B:( 41 01 0) 1-1 140-(1) CS 1-1 140-(1) CS

140'14) --- NR 140'14) - - - MR
140'14) 140-(1) CS 140'14) 140-(1) CS
1-1 --- NR 1-1 --- NR
140'14) --- NR 140'14) - - - MR

.. II I 11-1 140-(1) CS 1-1 140-(1) CS

140'14) 140-(1) CS 140'14) 140-(1) CS

140'14) 140-(1) CS 14O'1 14O.QJ CS
I

5.2.1.5.3
I

Reset Remote Terminal

Delay to Stable Response 11-11 1.Q.O.(J)ICS 11-11144)4) I CSA:( 1 01 0> 1-14) - - - NR 1-14) - -- ..
B:( 1 01 0)

(T $ 5000us) 5 5

Shutdown 1-1-m-a. 1.Q.O.(J)CS 1-1-m-a. 144)4) CS

A:( 21 01 0) 1-14) --- NR 1-14) --- ..
8:( 21 01 0) 1-14).(8 140-(1) CS 1-1 14(4) CS

1-14) 1.Q.O.(J) CS 1-14) 14(4) c:s

14O'1..Q) - -- NR 14O'1..Q)

\2-1..Q) CS 2-1..Q)

1-1-mG! 1.Jp.()4) HZ 1-1-mG! 1 ...
55.5 55.5

1401..Q) 1.Q.O.(J)CS 1401..Q) 1-0.44) CS

2-14) CS 2-1..Q) c:s

1-1-mG! 140-('0 CS 1-1-mG! 1-0.44) CS

55.0 55.0



it

TEST SYSTBMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT SUM15.DAT
;
i

By: TEST SYSTEMS, Inc. 04/13/93 (11:17:28)1
I

Reference T..t De.cription

\

BUS A

BUS B \

Section 8Js: (I'UI art/ «-rors/ b.ay art) COnIIrcj I ReIp:nse STAT c.c:-rd Ae!p:ree ISTAT

I

5.2.1.8 Bus Switching

RT Transmitting
Valid, Legal Command 1-1-<D - - - NR 1-1-<D - -- NR

A:( 10jV0/ 0/ 0) 1-1 140-00 CS 1-1 140-00 CS

B:( 10jV0/ 0/ 0) 1-1 140-00 CS 1-1 140-00 CS

Command wfparity Error 1-1-<D 140-00 CS 1-1 140-00 CS

A:( 10jV0/ 0/ 0) 1-1 - - - NR 1-1 --- NR
B:( 10jV0/ 0/ 0) 1-1 140-00 CS 1-1 140-00 CS

Command to another RT 1-1 140-00 CS 1-1 140-00 CS
A:( 10jV0/ 0/ 0) 2-1-c6-CO - - - NR 2-1-c6-CO --- NR
B:( 10jV0/ 0/ 0) 1-1 140-00 CS 1-1 140-00 CS

RT Receiving
Valid, Legal Command 14O'1-<D - - - NR 14O'1-<D--- NR

A:( 11649/ 0/ 0) 2-1-c6-CO 2-O-().a) CS 2-1-c6-CO 2-O-().a) CS

B:( 11649/ 0/ 0) 1-1-c6-CO 140-00 CS 1-1-c6-CO 140-00 CS

1-1 140-00 CS 1-1 140-00 CS

Command w/Parity Error 14O'1-<D 14().OJ CS 14O'1-<D 140-00 CS

A:( 11649/ 0/ 0) 2-1-c6-CO 2-O-().a) CS 2-1 2-O-().a) CS

B:( 11649/ 0/ 0) 1-1 --- NR 1-1 --- NR
1-1 14().OJ CS 1-1 14().Q) cs

coaaand. to another RT 14O'1-<D 14().OJ CS 14O'1-<D 14().Q) cs

A:( 11649/ Q/ 0) 2-1 2-o.o.cD CS 2-1 2-O-().a) CS

8:( 11649/ 0/ 0) 2-1-c6-CO --- NR 2-1 --- NR
1-1 14().OJ CS 1-1 14().Q) CS

SUBTITL81 Required. Protocol Teets DAft I 13 Apr 1993 Pagel

5.2.1.8. Bu. Switching TI_. 14121:02 20 of 26



'rEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Reference

Section

5.2.1.9

Test Description
9.JS: (N\ r:rTt/ errors/ t:usy r:rTt)

Unique UUT Address

part A
UUT Adr 0
UUT Adr 1
UUT Adr 2

UUT Adr 3
UUT Adr 4

UUT Adr 5

UUT Adr 6
UUT Adr 7

UUT Adr 8
UUT Adr 9

UUT Adr 10
UUT Adr 11

UUT Adr 12

UUT Adr 13

UUT Adr 14

UUT Adr 15

UUT Adr 16

UUT Adr 17

UUT Adr 18

UUT Adr 19

UUT Adr 20

UUT Adr 21

UUT Adr 22
UUT Adr 23

UUT Adr 24

UUT Adr 25

UUT Adr 26
UUT Adr 27

UUT Adr 28
UUT Adr 29

UUT Adr 30

UUT Adr 31

partB

(OA)
(08)
(0C)
(aD)
(OE)
(OF)
(10)
(11)
(12)-
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(lA)
(18)
(lC)
(lD)
(IE)
(IF)

SUBrI%LB: Required Protocol Tests
5.2.1.9. Unique UUT Address

I BUS A

CaIIIrd I Re!f;xne ISTAT

~ ().().O.(JJ CS

14(5-(J) 1~ CS
24(5-(J) 2~ CS
~ 3-O-O-Q) CS
~ 4.().().(I) CS
5-0-(5..00 s-o.o.oo CS
6-().C6..Q) 6-Q.O.OJ CS
74(5-(J) 7~ CS
8-O-C5-a) 8-().Q.aJ CS
9-O-(5..(D 9-Q.().(D CS

1Q-O..(!..(I) 1().().O.(JJ CS
114(5-(J) 1140-(1) CS
124(5-(J) 1~ CS
1~ 13-().O.Q) CS
1~ 14.().().(I) CS
1~ 1~ CS
16-().C6..Q) 16-().O.(J) CS

174(5-(J) 1740-«1 CS
18-O-C5-a)18-().Q.aJ CS

19-O-G-(J)19-().00(1) CS
3)..0..(6.00 3)..O.O.(J) CS
2'l4(5-(J) 2'140-(1) CS
22-Q.(6.(D 224O-(J) CS
~ 23-G-O-(I) CS

~~CS

2S-O-C6-(D 25-O-Q.(D CS

~~CS

27~ 2740-«1 CS

2&-().(15..(1)2&O.().C]) CS

29-0.(15.(1) 29-().O.(IJ CS

:!).().G.(]J ~ CS
31~ --- NR

31~ ---

DAD:
'U":

SUM15.DAT

04/13/93 (11:17:28)1

BUS B !

c.c--d I Re!f;xne iSTAT!

~ ().().O.(JJ CS
14(5-(J) 1~ CS
24(5-(J) 2~ CS
~ 3-O-O-Q) CS
~ 4.().().(I) CS

5-0-(5..00 s-o.o.oo CS
6-().C6..Q) 6-Q.O.OJ CS
74(5-(J) 740-(1) CS
8-O-C5-a) 8-O-Q.(D CS
~ 9-Q.().(D CS

1Q-O..(!..(I) 'I().().O.(]) CS
114(5-(J) 1140-(1) CS
'I2-G<6-Q) ~ CS
1~ 13-().O.Q) CS
1~~ CS
1~ 1~ CS
16-().C6..Q)16-().O.(J) CS

17405-«) 1740-«1 CS
18-O-C5-a)1a.o.o-oo CS
~ 19-().().(I) CS
3)..0..(6.00 ~ CS
2'1405-«) 2'140-(1) CS
22-Q.(6.(D 224O-(J) CS
~ 23-G-O-(I) CS

~~CS
25-O-(6.Q] 25-O-Q.(D CS
~~CS

27405-«) 2740-«1 CS
2I-().G-(J) 2&O.().C]) CS
~ 29-().O.(IJ CS
J).().C6o(I)~ CS
31~ --- NR

NR 31~ NR---
I
I

1

13 Apr 1993
14:21:02

Page: '!
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TBST SYSTEMS, Inc. MIL-STD-15538 RT VALIDATION TEST REPORT
8y: TEST SYSTEMS, Inc.

Reference
Section

5.2.2.1
5.2.2.1.1

5.2.2.1.2
5.2.2.1.2.1

5.2.2.1.2.2

5.2.2.1.3

5.2.2.1.4

5.2.2.1.5

5.2.2.1.6

Test Description
9Js: (I'U\ Cl1t/ errors/ tJJsy Cl1t)

Optional Protocol

Dynamic Bus Control
A:( 21 0/
B:( 21 0/

Synchronize

Synchronize
A:( 21

B:( 21

Synchronize
A:( 21

B:( 21

SYNC Word

Initiate Self-Test

A:( 1964/ 0/

B:( 1964/ 0/

(T S 100,000U8)

without data
0/ Q)

0/ 0)

with data
0/ Q)

0/ Q)

Transmit

A:(
B:(

BIT Word
Selective Xmtr

A:( 41
B:( 41

BIT word
21 0/
2/ 0/

Shutdown
0/ 0)
0/ 0)

Alt Bu. Selection Word
Pri Bu. Selection Word

Terminal Flag Bit Inhibit
A:( 41 0/ m
B:( 41 0/ m

8U8TI!L8s Optional Protocol Tests
5.2.2.1. Optional Protocol

SUM1S.DAT

04/13/93 (11:17:28)1
I

I

8 USA

, CaIIIIrd! Resp::nse I STAT

Q)
Q)

0)

0)

0)

0)

1-1-(D.a)I 140-00 ICS

1-1-<D-011140-00 ICS

1~171 140-00 ICS

0000
1-1..{I).Q5

1

140-00

I

CS
1-H71-aJ - - - NR

692

1-1~191 140-00 ICS

1-o.o'1-aJ
1-o.o'1-aJ
1~
1-o.o'1-aJ
1-o.o'1-aJ
1~
1-o.o'1-aJ
14a).Z1
1-o.o'1-aJ
1-o.o'1-aJ
1~
1-o.o'1-aJ
1-o.o'1-aJ

1-o.o'1-aJ
1-1.qj.qj
1-o.o'1-aJ
1-1~

1401-aJ
1-1-3'1..a7
1-o.o'1-aJ
1-1.qj.qj
1-o.o'1-aJ

I
I

03ff
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS
140-00 CS

0000
0000

140-00 CS
140-01 DC
140-01 TF

14O-CD CS
14O-CD CS
140-01 TF
140-01 TF
14O-CD DC

14O-CD CS

8 U S 8 !
~ I Respne ISTAT i

-r-- i

1-1-(D.a)I 1-0.0<0 ! CS

1-1-<D-011 1-0.0<0 : CS

1~171 1-0.0<0 ICS

0000
1-1..{I).Q5

1

140-00

I

CS

1-1.qj-aJ- - - NR

692

1-1~191 140-00 ICS

1-o.o'1-aJ.
1-o.o'1-aJ

1~

1-o.o'1-aJ

1-o.o'1-aJ

14a).Z1

1-o.o'1-aJ

14a).Z1

1-o.o'1-aJ

1-o.o'1-aJ

1~

1-o.o'1-aJ

1-o.o'1-aJ

1-o.o'1-aJi

1-1.qj.qj
1-o.o'1-aJ
1-1~
1-o.o'1-aJ
1-1-3'1..a7
1-o.o'1-aJ
1-1.qj.qj

1401-aJ

DADs
TIlI8s

13 Apr 1993
14:21:02

03ff

140-00 CS
140-00 CS
140-00 CS
1-o-o-m CS
1-o-o-m CS
1-o-o-m CS
1-o-o-m CS
1-o-o-m CS
1-o-o-m CS
1-o-o-m CS
1-o-o-m CS
1-o-o-m CS
1-o-o-m CS
0000
0000

14O-CD CS
140-01 DC
140-01 TF
14O-CD CS
14O-CD CS
140-01 TF
140-01 TF
14O-CD DC
14O-CD CS

.ages i
22 of 26 !



---no. n-

TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST RBPORT I SUM15.DAT:By: TEST SYSTEMS, Inc. 04/13/93 (11:17:28):
!

Reference Test Description
I

BUS A BUS B iSection b: (rill art/ errors/ tJ.&syart) I
CaI88"d I AesIxnse STAT

CC88Ij 1 ISTAT!
5.2.2.1.7 ITransmit Vector Word

I 1-1-aD-1611 CS 1-1-aD-161 1 tcsA:( 2/ 0/ 0)
B:( 2/ 0/ Q)

VECTOR Word 5100 51005.2.2.1.8 ITransmit Last Command 1-0.01 1 CS 1-0.01
1lcsA:( 2/ 0/ Q) 1-0.01-01 - - - NR 1-0.01-01 --- NRB:( 2/ 0/ 0) 1-1-aD-181-4-G-a) ME 1-1-aD-181-4-G-a) ME

1-1 1-4-G-a) ME 1-1 1-4-G-a) ME
1-1-aD-18 1-4-G-a) ME 1-1-aD-18 1-4-G-a) ME
1-1-aD-181-4-G-a) ME 1-1-aD-181-4-G-a) ME
1 1 CS 1-0.01 1 CS
1-1-aD-18 1 CS 1-1-aD-18 1 CS
1-1-01 1 CS 1-1-01 1 CS
1-1-aD-18 1 CS 1-1-aD-18 1 CSI5.2.2.2

IStatus Word5.2.2.2.1 Service Request I 1401-01 1 CS 1401-01 1 CS
1-1-01-01 1-1..().Q) DC 1-1-01-01 1-1..().Q) DC
1-1-01 1-1..().Q) SR 1-1-01 1-1..().Q) SR
1-1-01 1-1..().Q) SR 1-1-01 1-1..().Q) SR
1-1-01-01 1-Q.O.(J) DC 1-1-01-01 1 DC
14O1 1 CS 14O1 1 CS

5.2.2.2.2 I Broadcast Command Receivedl4OI - - - NR 314O1 --- NR
1-1-aD-18 116 BCR 1-1-aD-18 116 BCR
1-0.01-01 1-Q.O.(J) CS 1401-01 1 CS
-0.01 - - - NR 401 - -- NR

1-1-01-01 1 CS 1-1-01-01 1 CS
314O1 - - - NR 314O1 --- NR
1-1-aD-18 116 MBR 1-1-aD-18 116 MBR

5.2.2.2.3 I Busy 11-1-01-01 14().(B DC 1-1-01-01 14().(B DC
1-1 14().(B BUSY 1-1 14().(B BUSY
1-1-01-01 14Q.CD DC 1-1-01-01 1 DC
1-1-01-01 14Q.CD CS 1-1-01-01 14Q.CD CS

I

I 1-1-01-01
I5.2.2.2.4 I Subsystem Flaq 1 DC 1-1-01-01 1 DC

1-1 1 SF 1-1 1 SF
1-1-01-01 14Q.CD DC 1-1-01-01 1 DC
1-1-01 1 CS 1-1-01 1 CS
1-1-o1-QJ 14Q.CD CS 1-1-o1-QJ 14Q.CD CS

5.2.2.2.5 I Terminal Flag 11-1-01-01 1 DC 1-1-01-01 1 DC
1401-01 1 TP 1401-01 1 TF
1-1-01-01 14O-(D DC 1-1-01-01 14Q.CD DC

I 1-1-o1-QJ 14O-(D CS 1-1-01 1 CS. II I

ilI 1-1-o1-QJ
14O-CD CS 1-1-Q1 1 CS

I

SUBTITLB. Optional ProtocolTests
I.

13 Apr 1993 'ag8. i
5.2.2.1.7. Transmit Vector Word '11_. 14:21:02 23 of 26 '

i



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Reference
Section

5.2.2.3

5.2.2.4
5.2.2.4.1

5.2.2.4.2

5.2.2.4.3

5.2.2.4.4

.

Test Description

b: (IV! aIt./ errors/ tusy alt.)

i Illegal Command

part A

part B

Broadcast Mode Commands

Synchronize without data

A:( 21 0/. 0)
B:( 21 0/ 0)

Synchronize with data

A:( 21 0/ 0)
B:( 21 0/ 0)

SYNC Word

Initiate Self-Test

A:( ,." 0/
B:( 19681 01

(T S 100,000US)

0)

0)

Xmtr Shutdown/Override
A:( 41 01 0)
B:( 41 01 0)

SUBrI2L8. Optional ProtocolTeete
5.2.2.3. Ill_qalCommand

SUM1S.DAT I
04/13/93 (11:17:28):

BUS A
Ca88'd I ~ ISTAT

BUS B i
~ I AesIxnIe ISTAT I

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/Ali
N/A
N/A

. N/A
I N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

DAft.
TI_I

13 Apr 1993
14:21:02

.8g81
24 of 26

14O'1 1 CS 14O'1

1131-1 --- NR 31-1
1-1-18 116 BCR 1-118 116 BCR

14O'1 1 CS 14O'1 1..().O.(J) CS
31..().(D..17 - -- NR 31..().(D..17 - - - NR
1-118 116 BCR 1-118 116 BCR

0000 0000

31-1-Q).(]5 --- NR
31-1-Q).(]5- - - I NR1-1.aJ 1 CS 1-1.aJ 1..().O.(J)CS

41 I 4

14O'1.aJ 1 CS 14O'1.aJ 1..().O.(J) CS I14O'1.aJ 1 CS 14O'1.aJ 1..().O.(J) CS
I31-1 --- NR 31-1 --- NR

1-118 116 SCR 1-118 116 SCR I
14O'1.aJ --- NR 14O'1.aJ --- NR
14O'1.aJ 1 CS 14O'1.aJ 1 CS

31-1.aJ.Q5 --- NR 31-1.aJ.Q5--- NR
1.o.ot.aJ --- NR 1.o.ot.aJ ---

NR I

31-1.aJ.Q5 --- NR 31-1.aJ.ai
:R1-118 116 BCR 1-118 116

1.o.ot.aJ 140<0 CS 14O'1.aJ 1 CS !

1.o.ot.aJ 140<0 CS 1.o.ot.aJ 1 CS !



TES'r SYS'rBMS, IDC. MIL-S'rD-1553B R'r VALIDA'rION TES'r UPOR'r
\

SUM1S. DAT :1

By: TEST SYSTEMS, Inc. 04/13/93 (11:17:28)1
I

RefereDce
I

'r.at DeacriptioD
I

' BU'" d BU' B 1
1

SectioD 9Js: (r\I1 alt.1 errorsl I:usy alt.) ,Camwd ! ~ . S'rA'r CaI8"d \ Aesp:ree \S'rA'r \"
I

5.2.2.4.5 I Selective Xmtr Shutdown 1.{).Q1-<D 1...().O.(D CS 1.{).Q1-<D 1...().O.(D CS I
A:( 41 01 Q) 1.{).Q1-<D 1...().O.(D CS 1.{).Q1-<D 1...().O.(D CS

B:( 41 01 Q) 314ID-a) - - - NR 314ID-a) - - - NR
1-1~18 14G-16 BCR 1-1~18 14G-16 BCR

1.{).Q1-<D 1...().O.(D CS 1.{).Q1-<D 1...().O.(D CS

1.{).Q1-<D 1...().O.(D CS 1..Q.C1-<D 1...().O.(D CS

31...Q.ID.Z1- - - NR 31...Q.ID.Z1- - - NR

1..Q.C1-<D14().(1) CS 1..Q.C1..aJ 14().(1) CS I31...Q.ID.Z1- - - NR 31...()..(I)-Z1- - - NR
I

1-1~18 14G-16 BCR 1-1~18 14G-16 BCR

1..Q.C1..aJ 14().(1) CS 1..Q.C1..aJ 14().(1) CS I
1..Q.C1..aJ 14().(1) CS 1..Q.C1..aJ14().(1) CS .
314ID-a)- - - NR 314ID-a)- - - NR
1-1~1a 14G-16 BCR 1-1~1a 14G-16 BCR
1..Q.C1..aJ14().(1) CS 1..Q.C1..aJ 14().(1) CS
1..Q.C1..aJ14().(1) CS 14O"1..aJ 14().(1) CS

Alt Bus Selection Word 0000 0000
pri Bus Selection Word 0000 0000

5.2.2.4.6 I Terminal Flag Bit Inhibit 14O"1..aJ 14().(1) CS 14O"1..aJ 14Q.(D CS I

A:( 41 0/ 0) 1-1-01-01 1-0.0.01 DC 1-1-01-01 140-01 DC

B:( 41 0/ 0) 14O"1..aJ 140-01 Tl' 14O"1..aJ 140-01 TF
31-1~ - - - NR 31-1~ - - - NR
1-1~18 1~16 BCR 1-1~1a 1~16 BCR
140"1..(1) 1.4().(1) CS 14O"1..aJ 14Q.(D CS

31-1-31-07- - - NR 31-1-31-07- - - NR
1-1~1a 1~17 BRTl' 1-1~18 1~17 BRTF
140"1..(1) 1-0.0.01 Tl' 140"1..(1) 140-01 TF
1-1-01-01 1.4().(1) DC 1-1-01-01 1.4().(1) DC
14O"1..aJ 1.4().(1) CS 140"1..(1) 14Q.(D CS

I
5.2.2.4.7 I Reset Remote Terminal

Delay to Stable Response 31-1-<1H'B- - - NR 31-1-<1H'B- - - NR
A:( 17e81 0/ Q) 1-1-01..(1)- - - NR 1-1-01..(1)- - - NR
B:( 17e81 0/ Q)

\

1

(T s 5000us) 20 19

Clear xmtr Shutdown 1-1~ 1.4().(1) CS 1-1~ 1.4().(1) CS I

A:( 21 01 Q) 1-1-01..(1)- - - NR 1-1-01..(1)- - - NR '
B:( 21 01 Q) 31-1-«HB- - - NR 31-1-«HB- - - NR

1-1-01..(1) 1404) CS 1-1-01..(1) 14Q.(D CS
I

5.2.2.4.8 I Dynamic BUB Contro1

\

1-1-01..(1) 1.4().(1) CS 1-1-01..(1) 14O<D CS \

A:( 21 01 Q) 31-1.«).(J)- - - NR 31-1.«).(J)- - - NR \
B:( 21 0/ 0) I 1-1..(1).(1! 1~16 MBR 1-1..(1).(1! 1~16 MBR ,

IUBTI'r1.81 Optional ProtocolTests DAB. 13 Apr 1993
\

P&ge, :

5.2.2.4.5. Selectivexmtr Shutdown ':1_. 14121:02 25 of 26



5.2.3 Noise Rejection
word. Received

Noi.. Level used (mV)
A:(13!'5!341 . 01 0)
8: (13DDV 01 0)

1~J).(I) I 140-(1)

I

CS 1~J).(I) I 1..Q..O.OO

I

CS

44,000,022PASS 44,000,022PASS
140 140

Ii

SU8~IT.L81 Optional Protocol Tests
5.2.2.5. Error Injection

DAftI

~IIGII
13 Apr 1993

14:21:02

Page. 1
26 of 26 I

TEST SYSTBNS, Inc. MIL-STD-15538 RT VALIDATION TEST REPORT SmUS.DAT

8y: TEST SYSTEMS, Inc. 04/13/93 (1l:17:28)i

Reference Test De.cription

I

8 USA \

8 U S 8 i
Section 8.Is: (1'\1'1aftl errorsl t:usy aft)

ea..-d I Respa1seI STAT ec--d I ISTAT!
I

5.2.2.5 IError Injection

I

-Broadcast Messages

5.2.2.5.1 I

Parity: BC-RT Broadcast
5.2.2.5.1.1 Command w/Parity Error 314O'1 --- NR 314O'1 - -- NR

1-118 116 BCR 1-118 116 BCR
1401..(D 1..Q..O.OOCS 1401..(D ,..Q..O.OO CS

31401..(D --- NR 31401..(D- - - NR
1-118 1..Q..O.OOCS 1-118 1..Q..O.OOCS
1401..(D 1..Q..O.OOCS 1401..(D 1..Q..O.OOCS

5.2.2.5.1.21 Data Word Error 314O1 --- NR 314O'1 --- NR
A:( 32J 01 0) 1-118 116 BCR '-118 116 BCR

B:( 32J 01 0) 1401..(D 1..Q..O.OOCS 1401..(D 1..Q..O.OOCS
31401..(D --- NR 31401..(D- - - NR
1-118 116 MBR 1-118 116 MaR
1401..(D 1..Q..O.OOCS 1-o.o'1..(D 1..Q..O.OOCS

5.2.2.5.2 I MessageLength:BC-RT 31-o.o'1 --- NR 31-o.o'1 --- NR
Broadcast 1-118 116 BCR 1-118 116 BCR

A:( 33/ 01 0) 1-o.o'1 140-(1) CS 1-o.o'1..(D 1..Q..O.OOCS

B:( 33/ 01 0) 31-o.o'1..(D --- NR 31-o.o'1..(D - - - NR
1-118 116 MBR 1-118 116 MaR
1-o.o'1..(D 1..Q..O.OOCS 14Q1..(D 1..Q..O.OOCS



BST SYST818, Inc. NIL-8m-1SS38 RT VALIDATIOII BST UPORT

8y' TEST SYSTEMS, Inc.

UTMC-5V.DAT
06/12/96 (18:21:28)

CU8~' B8T STARDD:

UNITED TECHNOLOGIES MICROELECTRONICSCENTER
1575 Garden of the Gods Road
Colorado Springs, CO 80907

June 12, 1996

B8T COIIPLftBI),

June 12, 1996

UNIT UllDIUt BST ID-.rIFICATIOlh

5 Volt Transceiver UT63M147
SuMMIT UT69151E
Breadboard
Technitrol Tran.formers Q1553-45

8U*ARY OF B8T "BULB' A-Bus B-Bu.

Elec'tr:ical,

Required Pro'tocoll
Op'tional Pro'toeol,

lIoi.e .ejec'tion,

pas.ed
Passed
Passed
Passed

Passed
Passed
Passed
Passed

CBaTIPICAB OP COIIPLIJUlCS,

TEST SYSTEMS, Inc. certifies that this MIL-STD-1553B REMOTE
TERMINAL VALIDATION TEST REPORT provides the results of the RT
Validation Testing performed on June 12, 1996, in Phoenix for UNITED
TECHNOLOGIES MICROELECTRONICS CENTER. TEST SYSTEMS, Inc. further
certifies that this testing was in accordance with the RT VALIDATION
TEST PROCEDURE dated 06-03-96 and complies with the RT Validation Test
Plan (MIL-HDBK-1553 Appendix A) with the exceptions noted on page 2.

Leroy Earhart Date

U8T 8Y8T1D18, Inc. 217 W. palaaire Phoenix, AI 85021 602/861-1010

81J8TITLBI Test Summary DAD'
TIllE'

12 Jun 1996
21:22:31

Page'
1 of 26



Dft aY8T8118, Inc. IIIL-8m-15538 RT VALIDATION DaT ltBPORT
8y. TEST SYSTEMS, Inc.

UTMC-5V.DAT

06/12/96 (18:21:28)

8XC8PTIOR8 TO TII8 U VALIDATIOR m8T PLAII.

1. Step 6 of Res.t remote terminal (5.2.1.5.3) is changed to repeat
step 4 rather than step 5. (Error in Test Plan.)

2. Frequency Stability (5.1.1.10) and Terminal Fail-Safe (5.2.1.3.7)
tests were not run.

3. Not all commands which cause the BUSY bit to be set are recorded
for every test. This can be impractical in tests where 10,000 itera-
tions are performed because of the volume of information that would be
generated. Rather than recording each scenario in which the BUSY bit
is set, this report provides a count of the messages in the scenarios
which have the BUSY bit s.t.

ftft COI8ID.r81

5.1.1.3 Zero Crossing Stability I An additional test was run off-line
to measure the time of the first half sync from +3.0 volts to -3.0
volts. The nominal time is 1500 ns. Bus A 1541 ns; Bus B 1542 ns.

5.1.2.3 Input Impedance magnitude measurements recorded as 9999 ohms
are actually 9999 ohms or greater.

Status bits were tested by setting and resetting the bits using
support equipment.

IIO!rIII
Command words are expressed in four fields with 5 bits in the

first, third and fourth fields and 1 bit in the second field. Status
words are expressedin four fieldswith 5 bits in the first and fourth
fields and 3 bits in the second and third fields. Each field is given
in decimal.

IlUBTITLBI DAD I
TIIIBI

12 Jun 1996
21:22:31

pag.:
2 of 26
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D.~ 8Y~, Inc. IIIL-8m-15538 RT VALIDA~IO. D8~ RBPORT
81' I TEST SYSTEMS, Inc.

UTMC-5V.DAT

06/12/96 (18:21:28)

D.~ P1Ut8OIIII8LI

Leroy Earhart
Bill Hoover

John Pr8ssprich

TSI
TSI
UTMC

8QUIP~ LI.~I

1553 BUS TESTER TSI 122 / 8804111

CALIBRATIOR

Date Done IDate Due
R/A

EQUIPMENT TYPE

MANUFACTURER

MODEL RO./SERIAL RO~

Oscilloscope TEX 2465B / B010436 09/05/95

10/13/94

09/05/96

True RMS Voltmeter HP 3400A / 401-01050 10/13/96

Impedance Analyzer HP 4192A /2830J06227 10/13/95 10/13/96

COnnection Panel TSI 0100 / 900101

R/A
I

R/A
I

R/A
I

R/A
I

Function Generator Tenma 72-380 / 8802028

Host Processor * MIT SYS / TSC 11442

Monochrome Monitor GoldStar / MB-50300192

* The Host Processor has three TSI cards installed:

PC/AT PARALLEL I/O CARD
MANCHESTER CARD

1553 ROISE GENERATOR CARD

~I~I DAD I
~IIIBI

12 Jun 1996

I

pag81
21122131 3 of 26



BST SYS!r8II8, Inc. MIL-Sm-1553B RT VALIDATION mST RBPORT

I

UTMC-5V.DAT

By: TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

Receive (T/R=O) Word Count Field

Valid, Legal Non-Broadcast Commands (if not marked by '-')

Transmit (T/R=1) Word Count Field

1111111111222222222233

SA 01234567890123456789012345678901
-

0 7--01----------
1 01234567890123456789012345678901

2 01234567890123456789012345678901

3 01234567890123456789012345678901

4 01234567890123456789012345678901

5 01234567890123456789012345678901

6 01234567890123456789012345678901

7 01234567890123456789012345678901

8 01234567890123456789012345678901

9 01234567890123456789012345678901

10 01234567890123456789012345678901

11 01234567890123456789012345678901

12 01234567890123456789012345678901

13 01234567890123456789012345678901
14 01234567890123456789012345678901

15 01234567890123456789012345678901

16 01234567890123456789012345678901

17 01234567890123456789012345678901

18 01234567890123456789012345678901

19 01234567890123456789012345678901

20 01234567890123456789012345678901

21 01234567890123456789012345678901

22 01234567890123456789012345678901
23 01234567890123456789012345678901

24 01234567890123456789012345678901
25 01234567890123456789012345678901

26 01234567890123456789012345678901

27 01234567890123456789012345678901
28 01234567890123456789012345678901

29 01234567890123456789012345678901

30 01234567890123456789012345678901

31 7--01----------

Illegal COmmand Detection Implemented:

Broadcast Implemented:

Data Wrap-Around
Terminal Address Used:

Coupling Used: .

Implemented Status bits:

Implemented Non-Broadcast Mode Codes:

Implemented Broadcast Mode Codes:

8UBTITLB: ConfigurationUsed
Non-Broadcast commands

- - - - - - -- --- --- ----

1111111111222222222233
SA 01234567890123456789012345678901
-

0 012345678 6-89------------
1 01234567890123456789012345678901
2 01234567890123456789012345678901
3 01234567890123456789012345678901
4 01234567890123456789012345678901
5 01234567890123456789012345678901
6 01234567890123456789012345678901
7 01234567890123456789012345678901
8 01234567890123456789012345678901
9 01~34567890123456789012345678901

10 01234567890123456789012345678901
11 01234567890123456789012345678901
12 01234567890123456789012345678901
13 01234567890123456789012345678901
14 01234567890123456789012345678901
15 01234567890123456789012345678901
16 01234567890123456789012345678901
17 01234567890123456789012345678901
18 01234567890123456789012345678901
19 01234567890123456789012345678901
20 01234567890123456789012345678901
21 01234567890123456789012345678901
22 01234567890123456789012345678901
23 01234567890123456789012345678901
24 01234567890123456789012345678901
25 01234567890123456789012345678901
26 01234567890123456789012345678901
27 01234567890123456789012345678901
28 01234567890123456789012345678901
29 01234567890123456789012345678901
30 01234567890123456789012345678901
31 012345678 6-89------------

Yes
Yes
Receive SA: 30

1
Transformer

ME SRa BCR BUSY SF TF

1,2,3,4,5,6,7,8,16,17,18,19

1,3,4,5,6,7,8,17

Transmit SA: 30

DAm:
TIII8:

12 Jun 1996

I

P8g8:
21:22:31 4 of 26



ftaT ayaTBll8, Inc. IIIL-8D-1553BRT VALIDATION maT RBPORT
I

UTMC-5V.DAT

By. TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

Receive (T/R=O) Word Count Field

Valid, Legal Broadcast Commands (if not marked by '-')

1111111111222222222233

SA 01234567890123456789012345678901-
0 7--01----------
1 01234567890123456789012345678901

2 01234567890123456789012345678901

3 01234567890123456789012345678901
4 01234567890123456789012345678901
5 01234567890123456789012345678901

6 01234567890123456789012345678901

7 01234567890123456789012345678901
8 01234567890123456789012345678901

9 01234567890123456789012345678901

10 01234567890123456789012345678901

11 01234567890123456789012345678901

12 01234567890123456789012345678901

13 01234567890123456789012345678901
14 01234567890123456789012345678901

15 01234567890123456789012345678901

16 01234567890123456789012345678901

17 01234567890123456789012345678901

18 01234567890123456789012345678901

19 01234567890123456789012345678901

20 01234567890123456789012345678901
21 01234567890123456789012345678901

22 01234567890123456789012345678901

23 01234567890123456789012345678901

24 01234567890123456789012345678901

25 01234567890123456789012345678901

26 01234567890123456789012345678901

27 01234567890123456789012345678901
28 01234567890123456789012345678901

29 01234567890123456789012345678901

30 01234567890123456789012345678901

31 7--01----------

Transmit (T/R=I) Word Count Field

1111111111222222222233

SA 01234567890123456789012345678901-
0 -1-345678-----------------------
1 --------------------------------

2 --------------------------------
3 --------------------------------

4 --------------------------------

5 --------------------------------

6 --------------------------------

7--------------------------------
8 --------------------------------

9 --------------------------------

10 --------------------------------
11 --------------------------------

12 --------------------------------

13 --------------------------------
14 --------------------------------

15 --------------------------------

16 --------------------------------

17 --------------------------------

18 --------------------------------

19 --------------------------------

20 --------------------------------

21 --------------------------------

22 --------------------------------

23 --------------------------------

24 --------------------------------

25 --------------------------------

26 --------------------------------
27 --------------------------------
28 --------------------------------
29 --------------------------------

30 --------------------------------

31 -1-345678-----------------------

Test STAT abbreviation definitions:
ABRT: Test Aborted BCR. Broadcast Received

BUSY: Busy Bit CS. Clear Status
DC: Don't Care EF. Error Found

INVL: Invalid Test KBR. Msg Err+Brdcst Rcvd
KB: Message Error MTF. MsgErr+TermFlag

NRun. Not Run RIF. Respond In Form
SR. Service Request TF. Terminal Flag
VR. Valid Respons.

IU8TITLB. Configuration us.d
Broadcast Commands

----- u--

BRTF: Brdcst Rcvd+TermFlag

DBA: Dynamic Bus Accepted
Inhb: Operator Inhibited
KBRT: KB+TF+BCR

NR: No Response

SF: Subsystem Flag
TO. Timed Out

DAft.
TIIIB.

12 Jun 1996

I

pag..
21.22.31 5 of 26



TBST SYSTDIS, Inc. IIIL-STD-1553B RT VALIDATIOR TBST REPORT
By I TEST SYSTEMS, Inc.

Ref. Section Te.t o..cript.ion
( Xformr Coupled)

5.1.1
5.1.1.1

Liait.

OUTPUT CHARACTERISTICS
OUTPUT AMPLITUDE Kax

1

18.0-27.0
Kin 18.0-27.0

5.1.1.2
5.1.1.2
5.1.1.2
5.1.1.2

OUTPUT RISE TIME-Sync
OUTPUT RISE TIME-Data

OUTPUT FALL TIME-Sync
OUTPUT FALL TIME-Data

5.1.1.3 ZERO CROSSING STAB.
SOOn. Tzcp

1000n. Tzcp
1500n. Tzcp
2000n8 Tzcp
SOOn. Tzcn
1000n. Tzcn
1500n. Tzcn
2000n. Tzcn

5.1.1.4 DISTORTION, OVERSHOOT
AND RINGING

5.1.1.5 OUTPUT SYMHBTRY

(0000)

(5555)

(7FFF)

(8000)

(AAAA)
(FFFF)

5.1.1.6 OUTPUT NOISE

with power on
with power off

5.1.1.7 OUTPUT ISOLATION

I Active Bus
Inactive Bus

5.1.1.8.1 POWER ON/OFF NOISE
Power Up Amplitude

Pulse Width

Power Down Amplitude
Pulse Width

5.1.1.8.2 POWERON RESPONSE

SU8TI~1 Electrical Tests

5.1.1 OUtput Characteri8tics (XPR)

- -- - -----

100- 300
100- 300
100- 300
100- 300

475- 525
975-1025

1475-1525
1975-2025

475- 525
975-1025

1475-1525
1975-2025

S :i: 900

S :i: 250
s :i: 250
s :i: 250
S :i: 250
s :i: 250
s :i: 250

s
s

14
14

~ 45
18.0-27.0

S :i: 250

S :i: 250

protocol

Units

Vpp
Vpp

ns
ns
ns
ns

ns
ns
ns
ns
ns
ns
ns
ns

mVp

mVp
mVp
mVp
mVp
mVp
mVp

mVrms
mVrms

db
Vpp
mVpp

mVp
us

.mVp
us

---

UTKC-5V.DAT

06/12/96 (18:21:28)

BUS A
I

BUS B
Ilea.. ISTAT Ilea.. ISTAT

21.10
I

Pass
20.80 Pass

503
1000
1505
2005
498
996
1500
1998

-140
-130
-95
-120
-133
-120

140
143
143
143

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

400 Pas.

Pass
Pass
Pass
Pass
Pass
Pass

4
4

Pass
Pass

68 Pass
21. 10 Pass

8 Pass

25 Pass.
25 Pass
.

Pass

DATIl I
TIllE I

12 Jun 1996

21122131
Pagel

6 of 26

20.70
1

pass
20.40 Pass

502
1002
1505
2005
498
994
1495
2005

150
156
156
156

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

300 Pass

-95
-85
-50
-75
-85
-80

Pass
Pass
Pass
Pass
Pass
Pass

3
4

Pass
Pass

74

I

pass
20.70 Pass

4 Pass

50 Pass
.

50 Pass
.

Pass



mS!r SYS!rIDI8, Inc. IIIL-Sm-1553BR!r VALIDUIOII mS!r RBPOR!r
Bya TEST SYSTEMS, Inc.

Ref. Sec~ion

5.1.1.9

5.1.1. 10

5.1.2
5.1.2.1.1

5.1.2.1.2

5.1.2.1.3

5.1.2.1.3.1

5.1.2.1.3.2

5.1.2.2

!re.~ D8.cri~ion

( Xformr Coupled)

TERMINAL RESPONSE TIME

Transmit
Receive
RT-UUT
Mode Command

FREQUENCY STABILITY

Min. Frequency

Max. Frequency
Avg. Frequency

INPUT CHARACTERISTICS
ZERO CROSSING

DISTORTION

Min. Deviation

Max. Deviation
Plus 150 n..c

Minu. 150 n.ec

AMPLITUDB VARIATIONS
1st CS thre.hold

1st NR threshold

RISB AND FALL TIME
TRAPBZOIDAL

SINUSOIDAL

COMMON MODB REJECTION

+10 volt

-10 volt

no volt

8U8!rI!rL8a Blectrical Tests

5.1.1.9 Terminal Re.p. Time (XPR)

Liai~.

4.0-12.0

4.0-12.0

4.0-12.0

4.0-12.0

S -150
~ 150

protocol
protocol

200- 860

200- 860

protocol

protocol

protocol

protocol

protocol

Unit.

mVpp
mVpp

DAm.
!rID.

us
us
us
us

kHz
kHz
kHz

ns
ns
---
---

---
---

---
---

UTMC-5V.DAT

06/12/96 (18:21:28)

BUS A
I

BUS B
ISD!r lie... IS!ru

-187
180

8.61 Pass

8.80 Pass

8.80 Pass
9.44 Pass

Pass
Pass
Pass
Pass

650
660

Pass
Pass

Pass
Pass

Pass
Pass
Pass

12 Jun 1996

21:22:31

-185
180

8.46 Pass

8.80 Pass
8.80 Pass

9.32 Pass

Pass
Pass
Pass
Pass

660
675

Pass
Pass

Pass
Pass

Pass
Pass
Pass

..ge:
7 of 26



DST SYS!rDI8, IDC. .IL-8m-1!!38 RT VALIDATIOII DST RBPORT UTMC-5V.DAT
8YI TBST SYSTEMS, Inc. 06/12/96 (18:21:28)

R.f. S.CiOD T.. D8.cripioD Liait. UDi. 8 U 8 A BUS B
( Xformr Coupled) ..... 8TH ..... STAT

5.1.2.3 INPUT IMPBDANCB

75 kHz Power ON 1000 ohms 9999 Pass 9999 Pass
Phase Angle degs 58 64

100 kHz Power ON 1000 ohms 9999 Pass 9999 Pass
Phase Angle degs 35 44

250 kHz Power ON 1000 ohms 9999 Pass 9999 Pass
Pha.e Angle degs -65 -68

500 kHz Power ON 1000 ohms 6188 Pass 5935 Pass
Phase Angle degs -80 -81

1.0 MHz Power ON 1000 ohms 2987 Pass 2855 Pass
Pha.e Angle degs -86 -87

75 kHz Power OFF 1000 ohms 9999 Pass 9999 Pass
Phase Angle degs 62 68

100 kHz Power OFF 1000 ohms 9999 Pass 9999 Pass
Phase Angle degs 30 41

250 kHz Power OFF 1000 ohms 9999 Pass 9999 Pass
Ph..e Angle degs -73 -76

500 kHz Power OFF 1000 ohms 5138 Pass 4942 Pass
Phase Angle degs -83 -84

1.0 MHz Power OFF 1000 ohms 2502 Pass 2402 Pass
Phase Angle degs -87 -87

8U8TITLBI Blectrical Tests DAD I 12 Jun 1996 ..g.1
5.1.2.3 Input Impedance (XFR) TIDI 21:22131 8 of 26



RST SYSTBIIS, IDC. IIIL-8TD-1553B aT VALIDATIOII RST RBPOaT
BYI TEST SYSTEMS, Inc.

UTMC-5V.DAT

06/12/96 (18:21:28)

8UBTITLBI Required Protocol Tests

5.2.1.1. Responseto CommandWords
DAft: 1

TIIIBI
12 Jun 1996

21:22131
Page:

9 of 26

Reference Te. D8.criioD BUS A BUS B
SecioD 8.8: ("" rrrt/ 8N'OI'S/bay rrrt) ec-d AeepnIe STAT ec-d AeepnIe ISTAT

5.2.1.1 Response to Command Words
5.2.1.1.1 RT Response to Commands

Non-Broadcast Commands

Vaid, Leqal Commands 1401-01 1...().().(1)CS 1401-<D 1...().().(1)CS
A:( 191i!)/ 0/ 0) 1401-<D 1...().().(1)CS 1401-<D 1...().().(1)CS
B:( 191i!)/ 0/ 0) 1-1-00-18 1...().().(1) CS 1-1-00-18 1...().().(1) CS

Valid, I11eqa1 Commands N/A N/A
N/A N/A
N/A N/A

Invalid Commands 1401-01 1...().().(1)CS 1401-<D 1...().().(1)CS
A:( 6'Wt01 0/ 0) ().G.{J)..(J) - - - NR - - - NR
B:( f/l4IIJ/ 0/ 0) 1-1-00-18 1...().().(1) CS 1-1-00-18 1...().().(1) CS

Leqal Mode Commands 1401-01 1...().().(1)CS 1401-<D 1...().().(1)CS
A:( 16/ 0/ 0) 1..{).(D-11 1...().().(1)CS 1..{).(D-17 1...().().(1)CS
B:( 16/ 0/ 0) 1-1-00-18 1...().().(1)CS 1-1-00-18 1...().().(1)CS

I11eqal Mode Commands N/A N/A
N/A N/A
N/A N/A

Undefined Mode Commands 1401-01 1...().().(1)CS 1401-<D 1...().().(1)CS
A:( 981 0/ 0) 14m-aJ 1-4-().(1) ME 14m-aJ 1-4-().(1) ME
8:( 981 0/ 0) 1-1-00-18 1-4-().(1) ME 1-1-00-18 1-4-().(1) ME



D8T 8Y8TB118, Inc. IIIL-Sm-15538 RT VALIDATION D8T ltBPORT
8y: TEST SYSTEMS, Inc.

Reference
Secotion

5.2.1.1
5.2.1.1.1

Te.ot D8.cri~ion
b: <Nt artl errorsIluy art)

Response to Command Words
RT Response to Commands

Broadcast Commands

Valid, Legal Commands
A:< 9flJ/ 01 0)
B:< 9flJ/ 01 0)

Valid, Illegal Commands
A:( 9flJ/ 01 0)
B:< 9flJ/ 01 0)

Invalid Commands

UTMC-5V.DAT
06/12/96 (18:21:28)

8 U 8 A

cc.n I Ae8pcnse I 8TH
8 U 8 B

ec.rd I Ae8pcnse 18TH

1401-01

314O1~

1-1-m-18

1401-01

31-1-01~

1-1-m-18

RIA
RIA
RIA

RIA
RIA
RIA

8UB~I~: RequiredProtocolTests
5.2.1.1. Re.pon.e to Command Words

DAD:
TIIIBI

12 Jun 1996

21:22131
.8ge:

10 of 26

14O-aJ CS 14O1 14O-aJ CS
- - - NR 31401 - - - NR

140-16 BCR 1-1-m-18 140-16 BCR

14O-aJ CS 14O1 14O-aJ CS
- - - NR 31-1-01 - - - NR

116 MaR 1-1-m-18 116 MaR

Legal Mode Commands 1401-01 14O-aJ CS 14O1 14O-aJ CS
A:< 81 01 0) 3117 - - - NR 3117 - - - NR
B:< 81 01 0) 1-1-m-18 14G-16 BCR 1-1-m-18 140-16 BCR

Illegal Mode Commands 1401-01 14O-aJ CS 14O1 14O-aJ CS
A:< 101 01 0) 31-1 - - - NR 31-1 - - - NR
B:< 101 01 0) 1-1-m-18 116 MaR 1-1-m-18 116 MaR

Undefined Mode Commands 1401-01 14O-aJ CS 14O1 14O-aJ CS
A:< 01 0) 31...{).(D.(J) - - - NR 31...{).(D.(J) - - - NR
B:< 01 0) 1-1-m-18 116 MaR 1-1-m-18 116 MaR



ft:B!r 8Y8!rB11S, Inc. NIL-8m-1!!3. R!r VALIDA!rIOIi ft:8!r RBPOR!r
'y I TEST SYSTEMS, Inc.

.eference
Bec~ion

5.2.1.1
5.2.1.1.2

!re.~ D8.cri~ion
88: ("" artl rrorsI bay art)

Response to Command Words

RT-RT R..ponse to
Command Words

Ron-Broadcast Receive

Commands

Valid, Legal Commands
A:( 9f:IJ/ 01 0)
B:( 9tJJ1 01 0)

Valid, Illegal Commands

Invalid Commands
A:( 'SIIiJJI 01
B:( 'SIIiJJI 01

0)

0)

UTMC-5V.DAT

06/12/96 (18:21:28)

. U 8 A
~ I AeIpree 18!rH

. U 8 B
ec..d I AeIpree I8TH

1-().01.()1 1-o-o.m CS
1-().01.()1 1-o-o.m CS
2-1.()1.()1 2-o-o.m CS
1-1-<D-18 1-o-o.m CS

1-().01~ 1-o-o.m CS
1-().01.()1 1-o-o.m CS
2-1.()1.()1 2-O-O-(I) CS
1-1-<D-18 1-o-o.m CS

R/A
R/A
R/A
R/A

R/A
R/A
R/A
R/A

1-().01.()1 1-o-o.m CS
()..O.(J).(X)- - - NR
2-1.()1~ 2-O-O-(I)CS
1-1-<D-18 1-o-o.m CS

1-().01~ 1-o-o.m CS
()..O.(J).(X)- - - NR
2-1.()1~ 2-O-O-(I)CS
1-1-<D-18 1-o-o.m CS

1-().01.()1 1-o-o.m CS
1...{).(1).«)- - - NR
2-1.()1~ 2-O-O-(I)CS
1;..1-<D-18 1-4-O-m ME

1-().01~ 1-o-o.m CS
1...{).(1).«)- - - NR
2-1.()1~ 240-«) CS
1-1-<D-18 1-4-O-m ME

Undefined Mode Commands

A:( S8I 01 Q)
B:( S8I 01 0)

8U8!rI!rL81 RequiredProtocolTests
5.2.1.1. Respon.. to Command Words

DAft: I

!rID I
12 Jun 1996

21122131
Pagel

11 of 26

Legal Mode Commands 1-().01.()1 1-o-o.m CS 1-().01 1-o-o.m CS
A:( 21 01 0) 1-()..ID.17 1-o-o.m CS 1-()..ID.17 1-o-o.m CS
B:( 21 01 0) 2-1.()1-o'! 2-O-O-(I) CS 2-1.()1-o'! 2-O-O-(I) CS

1-1-<D-18 1-o-o.m CS 1-1-<D-18 1-o-o.m CS

Illegal Mode Commands R/A R/A
R/A R/A
R/A RIA
RIA RIA



TIIS~ BYBTDI8, Inc. IIIL-Sm-1553B R~ VALIDA~IO.TIIB~ RBPOR~
By: TEST SYSTEMS, Inc.

It.f.renc.

B.c~ion
~.8~ De8cription

b: (Mf' crrt/ errorsl I18y art)

B U B A

~ I Ae8pcnIeIB~U

5.2.1.1
5.2.1.1.2

Response to Command Words

RT-RT Re8ponse to
Command Words
Non-Broadcast Transmit

Commands

Valid, Legal Commands
A:( ~ 01 0)
B:( ~ 01 0)

1..().()'1-()1 1-o-o.m CS

2..().()'1-()1 - - - NR
1-1-()1-()1 1-o-o.m CS

1-1~18 1-o-o.m CS

Valid, Illegal Co~ands

Invalid Commands

A:( Y1lZJ/ 01
B:( Y1lZJ/ 01

0)

0)

1..().()'1-()1 1-o-o.m CS

2..().()'I...(X) - - - NR
(}'1~ - - - NR

1-1~18 1-o-o.m CS

UTMC-SV.DAT

06/12/96 (18:21:28)

B U B B

~ I Ae8pcnIeIB~

1..().()'1...(X)1-o-o.m CS

2..().()'1-()1 - - - NR
1-1-()1-()1 1-o-o.m CS

1-1~18 1-o-o.m CS

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

1..().()'1...(X)1-o-o.m CS

2..().()'I...(X) - - - NR
(}'1~ - - - NR

1-1~18 1-o-o.m CS

8U8~InB: Required Protocol Tests
5.2.1.1. Respon.e to Command Words

DATIl:
~IIIB:

12 Jun 1996

21:22:31
pag.:

12 of 26

Legal Mode Commands

11..().()'1-()1

1-o-o.m CS 1..().()'1...(X) 1-o-o.m CS
A:( 14/ 01 0) 2..().()'I...(X) NR 2..().()'I...(X) - - - NR
B:( 14/ 01 0) 1-1...(X)-()1 1-o-o.m CS 1-1...(X)-()1 1-o-o.m CS

1-118 1-o-o.m CS 1-118 1-o-o.m CS

Illegal Mod. Commands N/A N/A
N/A N/A
N/A N/A
N/A N/A

Undefined Mode Commands 1..().()'1-()1 1-o-o.m CS 1..().()'1...(X) 1...().().(J) CS

A:( IIJ/ 01 0) 2..().()'I...(X) - - - NR 2..().()'I...(X) - - - NR
B:( IIJ/ 01 0) 1-1...(X).(p1-4-().(X) ME 1-1...(X).(p 1-4-().(X) ME

1-118 1-4-().(X) ME 1-118 1-4-().(X) ME



DR 8Y8!rB118, Inc. IIIL-8m-1553B e VALIDATION D8T REPORT
I

UTMC-5V.DAT

By: TEST SYSTEMS,Inc. 06/12/96 (18:21:28)

.eference

8ec~ion

5.2.1.1
5.2.1.1.2

-

SUBTITLB: Required Protocol Tests
5.2.1.1. Respon.e to Command Words

DAD:
TIIIB:

12 Jun 1996
21:22:31

Page:
13 of 26

Te. ne.cript:ion B U 8 A B U 8 B
b: (IVI art/ errors! bay art) Aetpc:nse 8TH Aetpc:nseI 8TH

Response to Command Words

RT-RT Re.ponse to
Command Words

Broadcast Receive
Conmands

Valid, Legal Commands 1-().()'1-at 14o.m CS 1-().()'1-(1)14o.m CS
A:( 9fIJ/ 0/ 0) 31-().()'1-at - - - NR 31-().()'1-at - - - NR
B:( 9fIJ/ 0/ 0) 1-at-at ().O..().a) CS 1-at-at ().O..().a) CS

1-1-<D-18 1-0-0-16 BCR 1-1-<D-18 1-0-0-16 BCR

Valid, Illegal Commands N/A N/A
N/A N/A
N/A N/A
N/A N/A

Invalid Commands N/A N/A
N/A N/A
N/A N/A
N/A N/A

Legal Mode Commands 1-().()'1-at 14o.m CS 1-().()'1-(1)14o.m CS
A:( 21 0/ 0) 3117 - - - NR 3117 - - - NR
B:( 21 0/ 0) 1-at-at ().O..().a) CS 0-1-at-at ().O..().a) CS

1-1-<D-18 1-0-0-16 BCR 1-1-<D-18 1-0-0-16 BCR

Illegal Mode Commands N/A N/A
N/A N/A
N/A N/A
N/A N/A

Undefined Mode Commands 1-().()'1-at 14o.m CS 1-().()'1-(1)14o.m CS
A:( 581 0/ 0) 31 - - - NR 31 - - - NR
B:( S8I 0/ 0) 1-at-(l) ().O..().a) CS 1-at-(l) ().O..().a) CS

1-1-<D-18 116 MBR 1-1-<D-18 116 MBR



B8T SYST8II8, Inc. IIIL-8m-1553B RT VALIDATIOII mST RBPORT
I

UTMC-5V.DAT

By: TEST SYSTEMS,Inc. 06/12/96 (18:21:28)

Reference

88C~ion
Te.~ D8.cri~ion
b: (IVI art! errors/ bJIy a1t)

BUS A

Q88'd I Aespa\se ISTAT
BUS B

Q88'd I Aespa\se ISTAT

5.2.1.1
5.2.1.1.2

Response to Command Words

RT-RT Re.ponse to
Command Words
Broadcast Transmit

Conmands

Valid, Legal Commands N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

Valid, IllegalCommands 1~-01 14Q.QJ CS 1~-m 14Q.QJ CS
A:( 9fJJ/ 0/ 0) ~-01 - - - NR ~-01 - - - NR
B:( 9fJJ/ 0/ 0) 31-1-01-01- - - NR 31-1-01-01- - - NR

1-1~18 1-4--0-16 MaR 1-1~18 1-4--0-16 MaR

Invalid Conmands N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

-

8U8TITLB: Required Protocol Tests
5.2.1.1. Respon.e to Command Words

DAm:
TIU:

12 Jun 1996
21:22:31

.age:
14 of 26

Legal Mode Commands 1-01 14Q.QJ CS 1-m 14Q.QJ CS
A:( 61 0/ 0> -m - - - NR -m - - - NR
B:( 61 0/ 0) 31-1-ID-01 - - - NR 31-1-ID-01 - - - NR

1-118 140-16 BCR 1-118 140-16 BCR

Illegal Mode Commands 1-01 14Q.QJ CS 1-m 14Q.QJ CS
A:( 10/ 0/ 0) -m - - - NR -m - - - NR
8:( 10/ 0/ 0> 31-1..Q)-(J) - - - NR 31-1..Q)-(J) - - - NR

1-118 1...ft4.16MaR 1-118 1-4--0-16MaR

Undefined Mode Commands 1-01 14Q.QJ CS 1-m 14Q.QJ CS
I A:( ILJ/ 0/ 0> -m - - - NR -m - - - NR

B:( ILJ/ 0/ 0) 31-1 - - - NR 31-1 - - - NR
1-118 1...ft4.16 MaR 1-118 1...ft4.16 MaR



Dft SY8TB118, Inc. IIIL-Sm-15538 Jt VALIDAIO. DS JtBPC)U UTMC-5V.DAT
8ya TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

"ference e. D8.cripion 8 U S A 8 U S B
.ecion b: (IVI a1t/ errors/tusy art) Ae8pcr\se SU Ae8pcr\se SU

5.2.1.2 Interm...age Gap
5.2.1.2.1 Minimum Time

BC-UUT Transfer 1-o-c5-a) 1"'()'o'oo CS 1-o-c5-a) 1...().O.OO CS
A:( 1aD1 0/ 0) 1-()..()'1..Q1 1...().O.OO CS 1-()..()'1 1"'()'o'oo CS
B:( 1aD1 0/ 0)

UUT-BC Transfer 1-1 1"'()'o'oo CS 1-1 1"'()'o'oo CS
A:( 1aD1 0/ 0) 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1 1"'()'o'oo CS
B:( 1aD1 0/ 0)

UUT/RT Transfer 1.{}.Z1-(J) 1"'()'o'oo CS 1.{}.Z1-(J) 1"'()'o'oo CS
A:( 1aD1 0/ Q) 2-1..Q1-(J) 2"'()'o'oo CS c-1..Q1-(J) 2...().0.00 CS
B:( 1aDI 01 0) 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1-(J) 1"'()'o'oo CS

RT/UUT Transfer 25-()..()'1-(J) 254Q.(X) DC 2-O-01-(J) 2...().0.00 DC
A:( 1aD1 0/ 0) 1-1 1"'()'o'oo CS 1-1 1"'()'o'oo CS
B:( 1aDI 0/ 0) 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1 1"'()'o'oo CS

Mode COlm1and w/o data 1-1 1"'()'o'oo CS 1-1 1"'()'o'oo CS
A:( 1aD1 0/ 0) 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1-(J) 1"'()'o'oo CS

B:( 1aDI 0/ 0)

Mode Command, 1-116 1"'()'o'oo CS 1-116 1"'()'o'oo CS

Transmit w/Data 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1-(J) 1"'()'o'oo CS

A:( 1aDI 0/ 0)

B:( 1aDI 0/ 0)

Mode Command, 1..().(D..17 1"'()'o'oo CS 1..().(D..17 1"'()'o'oo CS

Receive w/Data 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1 1"'()'o'oo CS

A:( 1aDI 0/ 0)

B:( 1aD1 0/ 0)

Broadcast BC-UUT 31...().(1).{1) - - - NR 31...().(1).{1) - - - NR
A:( 1aDI 0/ Q) 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1 1"'()'o'oo CS

B:( 1aDI 0/ 0)

Broadcast RT/UUT 31-()..()'1- - - - NR 31-()..()'1- - - - NR
A:( 1aDI 0/ 0) 1-1-D- 1"'()'o'oo CS 1-1-D- 1"'()'o'oo CS

B:( 1aDI 0/ 0) 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1 1"'()'o'oo CS

Broadcast UUT/RT 31..().(D..17 - - - NR 31..().(D..17 - - - NR
A:( 1aDI 0/ 0) 1..Q1..Q1 Q...().O.OOCS 1..Q1..Q1 Q...().O.OOCS

B:( 1aDI 0/ 0) 1-()..()'1..Q1 1"'()'o'oo CS 1-()..()'1 1..Q..O-(J) CS

Broadcast Mode cmnd 31-1 - - - NR 31-1 - - - NR

w/o data 1-()..()'1..Q1 1..Q..O-(J) CS 1-()..()'1 1..Q..O-(J) CS

A:( 1aDI 0/ 0)

B:( 1aDI 0/ 0)

Broadcast Mode cmnd 31..().(D..17 - - - NR 31..().(D..17 - - - NR
w/data 1-()..()'1..Q1 1..Q..O-(J) CS 1-()..()'1 1"'()'o'oo CS

A:( 1aDI 01 0)
B:( 1aD1 01 0)

8U8ITLB a Required Protocol Tests DADa 12 Jun 1996 Page:
5.2.1.2. Intermessage Gap II_a

21:22131 15 of 26



8U8!rI!rLB1 Required Protocol Tests
5.2.1.2. Intermessage Gap

DAD I
!rID I

12 Jun 1996

21122131
.agel

16 of 26

B8!r SYS!rIDI8, IDC. IIIL-8!rD-15538 a!r VALIDA!rIOR BS!r UPOH I UTMC-5V.DAT8YI TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

Reference !re. D8.criioD 8 U S A 8 U S B
8ecioD b: (IUI cntl errorsl b.ay cnt) ec..d Ae8pcnse S!rA!r ec..d AeIpa1seIS!rA!r

5.2.1.2 Interme..age Gap
5.2.1.2.2 Transmi..ion Rate r

Transmit-Transmit 1-1 1 CS 1-1 1 CS
A:( 1CJ"G!561 01 0) 1-1-07-{1) 1 CS 1-1-{I) 1 CS
B:( 1SW61 01 0) 1-1 1 CS 1-1-{I) 1 CS

1-1-07-{1) 1 CS 1-1 1 CS

Busy (use c) 0 0

Receive-Receive 11o-m 1 CS 11o-m 1 CS
A:( 1961 01 0) 111 1 CS 111-{1) 1 CS
B:( 1 01 0) 11o-m 1 CS 11o-m 1 CS

111 1 CS 111-{1) 1 CS
Busy (usec) I 0 0

Transmit-Receive 1-1-a).(I) 1 CS 1-1-a).(I) 1 CS
A:( 1ca41 01 0) 1421-{1) 1 CS 1421-{1) 1 CS
B:( 1C212/ 01 0) 1-1-a).(I) 1 CS 1-1-a).(I) 1 CS

1421-{1) 1 CS 1421 1 CS

Busy (u.ec) I 0 0

5.2.1.3 Error Injection
5.2.1.3.1 Parity
5.2.1.3.1.1 Transmit Command I 1-().01 1 CS 1-().O1-{1)1 CS

1-1 - - - NR 1-1 - - - NR
1-1 1 CS 1-1 1 CS

5.2.1.3.1.21 Receive Command 11-().O1 1 CS 1-().O1-{1)1 CS
14<5-a) - - - NR 14<5-a) - - - NR
1-1 1 CS 1-1 1 CS

5.2.1.3.1.31 Receive Data Words 1-().01 1 CS 1-().O1-{1)1 CS
A:( '5lI 01 0) 14<5-a) - - - NR 14<5-a) - - - NR
B:( '5lI 01 0) 1-1 1-44«) ME 1-1 1-44«) ME



TBS 8Y8TB118, IDC. IIIL-Sm-15538 R VALIDAION TB8 RBPOR UTMC-5V.DAT
8y: TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

RefereDce ea D8acriioD 8 U S A BUS B
SecioD b: (IU'Ia1t./ errors! bay art) ec-n:I Ae9pnIe SA ec-n:I Ae9pnIe SA

5.2.1.3.2 Word Length
5.2.1.3.2.1 Tranamit Command 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS

A:( 2/ 01 0) 1-1-06-a) - - - NR 1-1-06-a) - - - NR
B:( 2/ 01 0) 1-1 14-0-00 CS 1-1 14-0-00 CS

5.2.1.3.2.2 Receive COmmand

Short Receive commands 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS
A:( 2/ 01 0) 1 - - - NR 1 - - - NR
B:( 2/ 01 0) 1-1 14-0-00 CS 1-1-IDG! 14-0-00 CS

Lonq Receive commands 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS
A:( 2/ 01 0) 1 - - - NR 1 - - - NR
B:( 2/' 01 0) 1-1-IDG! 1-4-().(I) ME 1-1-IDG! 1-4-().(I) ME

5.2.1.3.2.3 Receive Data Words 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS
A:( 1a61 01 0) 1 - - - NR 1 - -- NR
B:( 1a61 01 0) 1-1 1-4-().(I) ME 1-1 1-4-().(I) ME

5.2.1.3.3 Bi-Pha.e Encodinq
5.2.1.3.3.1 Tranamit Command 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS

A:( 341 01 0) 1-1-06-a) - - - NR 1-1-06-a)- - - NR
B:( 341 01 0) 1-1-IDG! 14-0-00 CS 1-1 14-0-00 CS

5.2.1.3.3.2 Receive Command 1...().Ot 14-0-00 CS 1-Q..01 14-0-00 CS
A:( 341 01 0) 1 - - - NR 1 - - - NR
B:( 341 01 0) 1-1-IDG! 14-0-00 CS 1-1-IDG! 14-0-00 CS

5.2.1.3.3.3 Receive Data Words 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS
A:( 1<118/ 01 0) 1 - - - NR 1 - - - NR
B:( 1<81 01 Q) 1-1-IDG! 1-4-().(I) ME 1-1-IDG! 1-4-().(I) ME

5.2.1.3.4 Sync Bncodinq
5.2.1.3.4.1 Tranamit Command 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS

A:( 51 01 Q) 1-1-06-a) - - - NR 1-1-06-a)- - - NR
B:( 51 01 0) 1-1 14-0-00 CS 1-1-IDG! 14-0-00 CS

5.2.1.3.4.2 Receive COmmand 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS
A:( 5/ 01 Q) 1 - - - NR 14<5-00 - - - NR
B:( 51 01 0) 1-1-IDG! 14-0-00 CS 1-1-IDG! 14-0-00 CS

5.2.1.3.4.3 Receive Data Words 1-Q..01 14-0-00 CS 1-Q..01 14-0-00 CS
A:( 1a:v 01 0) 14<5-00 - - - NR 14<5-00 - - - NR
B:( 1a:v 01 0) 1-1-IDG! 1-4-().(I) ME 1-1-IDG! 1-4-().(I) ME

8U8'J!I: Required Protocol Tests DATI:: 12 Jun 1996 Page:
5.2.1.3.2. Word Length IIIII: 21:22:31 17 of 26



Dft 8Y8!r1D18, IDC. IIIL-8m-15538 RT VALIDATIOII D8!!! RBPORT UTMC-5V.DAT
8YI TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

Reference e8 D88criioD IIU 8 A IIU 8 B
8ecioD b: ("" art! rrorsl bay art) Ca88nd AeIpcnse 8TH Ca88nd AeIpcnse 8H

5.2.1.3.5 Messaqe Length
5.2.1.3.5.1 Tran8mit Command 1-(}.()1 1-o-o.mCS 1-(}.()1 1-o-o.mCS

1-1-()6.(J) - - - NR 1-1-()6.(J)- - - NR
1-1 1-4-0-(1) ME 1-1 1-4-0-(1) ME

5.2.1.3.5.2 Receive Command 1-(}.()1 1-o-o.m CS 1-(}.()1 1-o-o.m CS
A:( "531 01 0) 1 - - - NR 1 - - - NR
B:( "531 01 0) 1-1 1-4-0-(1) ME 1-1 1-4-0-(1) ME

5.2.1.3.5.3 Receive Mode COmmand . 1-(}.()1 1-o-o.m CS 1-(}.()1 1-o-o.m CS
A:( 21 01 0) 117 - - - NR 117 - - - NR
B:( 21 01 0) 1-1 1-4-0-«) ME 1-1 1-4-0-(1) ME

Tran8mit Mode Command 1-(}.()1 1-o-o.m CS 1-(}.()1 1-o-o.m CS
A:( 11 01 0) 1-1-a>-o1 - - - NR 1-1-a>-o1 - - - NR
B:( 11 01 0) 1-1 1-4-0-(1) ME 1-1 1-4-0-(1) ME

5.2.1.3.5.4 RT-RT Word Count Brror 1-(}.()1 1-o-o.m CS 1-(}.()1 1-o-o.m CS
A:( 21 01 0) 2-1 2-0-().(1) CS 2-1 2-0-().(1) CS
B:( 21 01 0) 14QS.(I) - -- NR 14QS.(I) --- NR

2-1 2-0-().(1) CS 2-1 2-0-().(1) CS
1-1 1-4-0-(1) ME 1-1 1-4-0-(1) ME

5.2.1.3.6 Contiquou8 Data 1-(}.()1 1-o-o.m CS 1-(}.()1 1-o-o.m CS
A:( 01 0) 1 - - - NR 1 - - - NR
B:( 01 0) 1-1. 1-4-0-(1) ME 1-1 1-4-0-(1) ME

5.2.1.3.7 Terminal Pail-Safe

5.2.1.4 Superseding Commands
part A 1-(}.()1 - - - NR 1-(}.()1 - - - NR

1-1 1-o-o.m CS 1-1 1-o-o.m CS
1-1 1-o-o.m CS 1-1 1-o-o.m CS

part B 1-(}.()1 - - - NR 1-(}.()1 - - - NR
1-1 1-4-0-(1) ME 1-1 1-4-0-(1) ME
1-1 1-4-0-(1) ME 1-1 1-4-0-(1) ME

part C 1-(}.()1 - - - NR 1-(}.()1 - - - NR
1-1 1-o-o.m CS 1-1 1-o-o.m CS
1-1 1-o-o.m CS 1-1 1-o-o.m CS

part D 1-(}.()1'-(J)- - - NR 1-(}.()1 - - - NR
1-1 1-o-o.m CS 1-1 1-o-o.m CS
1-1 1-o-o.m CS 1-1 1-o-o.m CS

8U8ITL81 Required Protocol Tests DAD I 12 Jun 1996 Pagel
5.2.1.3.5. Mes.age Length IIIBI 21:22131 18 of 26
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TBS SY8T88, IDC. IIIL-Sm-1553B R VALIDAIO.TBS RBPOItT I UTMC-5V.DATBy. TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

.eference e. D8.criioD BUS A BUS B
SecioD 8.8: (IVI cntl em:n/ buIy cnt) AeIpcne STA AeIpcneIsnT

5.2.1.5 Required Mode Commands
5.2.1.5.1 Transmit Status 1...().01-«) 140-00 CS 1...().01-«) 140-00 CS

A:( 21 0/ 0) 1-1..{D.G! 1..{)..G.(J) CS 1-1..{D.G! 140-00 CS
B:( 21 0/ 0) 1...().01-«) 140-00 CS 1...().01-«) 140-00 CS

1-1..{D.G! 140-00 CS 1-1-ro.G! 140-00 CS
1...().01-«) - - - NR 1...().01-«) - - - NR
1-1..{D.G! 1 ME 1-1-ro.G! 1 ME
1-1-ro.G! 1 ME 1-1-ro.G! 1 ME
1-1-ro.G! 1 ME 1-1-ro.G! 1 ME
1...().01-«) 140-00 CS 1...().01-«) 140-00 CS
1-1-ro.G! 140-00 CS 1-1-ro.G! 140-00 CS
1-1-ro.G! 140-00 CS 1-1-ro.G! 140-00 CS

5.2.1.5.2 I xmtr Shutdown/OVerride 1...().01-«) 140-00 CS 1...().01-«) 140-00 CS
A:( 41 0/ 0) 1...().01-«) 140-00 CS 1...().01-«) 140-00 CS
B:( 41 0/ 0) 1-1 140-00 CS 1-1 140-00 CS

1...().01-«) - - - NR 1...().01-«)- - - NR
1...().01-«)140-00 CS 1...().01-«) 140-00 CS
1-1..00.<5 - - - NR 1-1..00.<5- - - NR
1...().01-«)- - - NR 1...().01-«)- - - NR
1-1..00.<5 140-00 CS 1-1..00.<5 140-00 CS
1...().01-«) 140-00 CS 1...().01-«) 140-00 CS
1...().01-«) 140-00 CS 1...().01-«) 140-00 CS

5.2.1.5.3 I Reset Remote Terminal

Delay to Stable Response11-1 1140-00 1CS 11-1 1140-00 ICSA:( 1 0/ 0) 1-1-«) - - - NR 1-1-«) - - - NR
B:( 1 0/ 0)

(T S 5000us) 5 5
Shutdown 1-1 140-00 CS 1-1 140-00 CS

A:( 21 0/ 0) 1-1-«) - - - NR 1-1-«) - - - NR
B:( 21 0/ Q) 1-1 140-00 CS 1-1 140-00 CS

1-1-()"1-«) 1-().(}.(1) CS 1-1-«) 140-00 CS

5.2.1.6 IData Wrap-around 1'{)-».(I) 140-00 CS 1'{)-».(I) 140-00 CS
A:( 1CDD/ 0/ 0) 1-1-».(1) 140-00 CS 1-1-».(1) 140-00 CS
B:( 'KDDI 0/ 0)

5.2.1.7 IRT-RT Timeout Delay
Time to first NR I 1...().01-«) - - - NR 1...().01-«) - - - NR

2-1-()"1-«) 2-O-().{J) CS 2-1-()"1-«) 2-O-().{J) CS

1-1-ro.G! 1 ME 1-1..{D.G! 1 ME

(54us S TS 60us)

I 55.5
55.5

Time to first CS 1...().01-«) 1..{)..G.(J) CS 1...().01-«) 140-00 CS

2-1-()"1-«) 2-O-().{J) CS 2-1-()"1-«) 2-O-().{J) CS

1-1-ro.G! 140-00 CS 1-1-ro.G! 140-00 CS

(54u8 S T S 60U8) 55.0 55.0

8U8'J!ITLB. Required Protocol Tests
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ft. SYS, Inc. JlIL-am-1!!38 R VALIDAIOIf ftS RBPOR UTMC-5V.DAT
8YI TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

Ref8renc8 8 D88criion 8-U S A 8US B
S8cion 88: (IU'Iart/ 8I'f'«'S/ b8y art) Ae8pcrIse SU AeIpa\Ie S

5.2.1.8 Bus Switching

RT Tran8mitting
Valid, Legal Command 1-1 - - - NR 1-1 - - - NR

A:( 1051f0/ 0/ 0) 1-1 14().(J) CS 1-1 14().(J) CS
B:( 1051f0/ 0/ 0) 1-1-<D.Q2 14().(J) CS 1-1-<D.Q2 14().(J) CS

Command w/Parity Error 1-1 14().(J) CS 1-1 14().(J) CS
A:( '105Ife5/ 0/ 0) 1-1 - - - NR 1-1 - - - NR
B:( / 0/ 0) 1-1-<D.Q2 14().(J) CS 1-1-<D.Q2 14().(J) CS

Command to another RT 1-1 14().(J) CS 1-1 14().(J) CS
A:( '105Ife5/ 0/ 0) 2-1 - - - NR 2-1 - - - NR
B:( '105Ife5/ 0/ 0) 1-1-<D.Q2 14().(J) CS 1-1-<D.Q2 14().(J) CS

RT Receiving
Valid, Legal command 1401-00 - - - NR 1401-00 - - - NR

A:( 1/ 0/ 0) 2-1 2-().0.(1) CS 2-1 2-().0.(1) CS
B:( 11649/ 0/ 0) 1-1 14().(J) CS 1-1 14().(J) CS

1-1-<D.Q2 14().(J) CS 1-1-<D.Q2 14().(J) CS

'command w/Parity Error 1401-00 14().(J) CS 1401-00 14().(J) CS
A:( 11649/ 0/ 0) 2-1 2-().0.(1) CS 2-1 2-().0.(1) CS
B:( 11649/ 0/ 0) 1-1 - - - NR 1-1 - - - NR

1-1-<D.Q2 14().(J) CS 1-1-<D.Q2 14().(J) CS

command to another RT 1401-00 14().(J) CS 1401-00 14().(J) CS

A:( 11649/ 0/ 0) 2-1 2-().0.(1) CS 2-1 2-().0.(1) CS

B:( 11649/ 0/ 0) 2-1 - - - NR 2-1 - - - NR
1-1-<D.Q2'14().(J) CS 1-1-<D.Q2 14().(J) CS

8U8'.rInB 1 Required Protocol Te8ts DAft 1 12 Jun 1996 .ag8'
5.2.1.8. BUB Switching I"" 21:22131 20 of 26
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DST SYS!I!8II8, Inc. IIIL-Sm-1553B RT VALIDATIOII DST REPORT UTKC-5V. DAT
Bya TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

Reference Te. D8.criion BUS A BUS B
Secion b: (IUIart/ rrors/ bay art) AespcreeSTAT AespcreeSDT

5.2.1.9 Unique UUT Address
part A

UUT Adr 0 ().().G-aJ CS ().().G-aJ CS
UUT Adr 1 1-Q..(5.(D 140-(1) CS 1-Q..(5.(D 140-(1) CS
UUT Adr 2 24(E..(I) 24().(D CS 24(E..(I) 24().(D CS
UUT Adr 3 3-O-().(J) CS 3-O-().(J) CS
UUT Adr 4 4-()..(5.a) 4-O-Q..(J)CS 4-()..(5.a) 4-O-Q..(J)CS
UUT Adr 5 5-Q.{5.(J) 5-()..().(J) CS 5-Q.{5.(J) 5-()..().(J) CS
UUT Adr 6 6-().(S-(D 6-Q..O.OO CS 6-().(S-(D 6-Q..O.OO CS
UUT Adr 7 7-Q..(5.(D 740-(1) CS 7-Q..(5.(D 740-(1) CS
UUT Adr 8 s..o.e.m CS a.o.m-m CS
UUT Adr 9 9-0-0-00 CS 9-0-0-00 CS
UUT Adr 10 (OA) 1().().G-aJ 1 CS 1().().G-aJ 1().G.().(J) CS
UUT Adr 11 (OB) 11-Q..(5.(D1140-(1) CS 11-Q..(5.(D1140-(1) CS
UUT Adr 12 (OC) 124(E..(I) 124().(D CS 124(E..(I) 124().(D CS

UUT Adr 13 (OD) 1 13-O-().(J) CS 1 13-O-().(J) CS

UUT Adr 14 (OJ!:) 14-()..(5.a) 14-O-Q..(J)CS 1 14-O-Q..(J)CS

UUT Adr 15 (01') 15-Q.{5.(J)1540-(1) CS 15-Q.{5.(J)1540-(1) CS
UUT Adr 16 (10) 16-().(S-(D16-Q..O.OO CS 16-().(S-(D16-Q..O.OO CS
UUT Adr 17 (11) 17-Q..(5.(D1740-(1) CS 17-Q..(5.(D1740-(1) CS

UUT Adr 18 (12) 1s..o.e.m 18-0-0-(1) CS 1s..o.e.m 1 CS

UUT Adr 19 (13) 1 19-0-0-00 CS 1 19-0-0-00 CS

UUT Adr 20 (14) C!).()..()..(D CS C!).()..()..(D CS

UUT Adr 21 (15) 21-Q..(5.(D2140-(1) CS 21-Q..(5.(D21..().().(1) CS

UUT Adr 22 (16) Z2-Q-(5.(D224-O-m CS Z2-Q-(5.(D224-O-m CS

UUT Adr 23 (17) a-o.e.m 23-O-O-CDCS a-o.e.m 23-O-O-CDCS
UUT Adr 24 (18) CS CS

UUT Adr 25 (19) 25-Q..G..(J)254(}.(I) CS 25405-(D 254(}.(I) CS
UUT Adr 26 (lA) 26-0-(5..(1)a6-().().(I) CS 26-0-(5..(1)a6-().().(I) CS

UUT Adr 27 (lB) 27-Q..(5.(D2740-(1) CS 27-Q..(5.(D2740-(1) CS
UUT Adr 28 (lC) 28-O-O-(J) CS 28-O-O-(J) CS

UUT Adr 29 (lD) 29-Q.().(X) CS 29-O-(}.(D CS
UUT Adr 30 (1J!:) :n.o-o.oo CS :n.o-o.oo CS
UUT Adr 31 (11') 31 - - - NR 31 - - - NR

part B 31-Q..(5.(D - - - NR 31 - - - NR

IlUBTITLB a Required Protocol Tests DADa 12 Jun 1996 .agea
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BaIT SYS, Inc. IIIL-Im-15538 e VALIDATIOIIBST RBPORT UTMC-5V.DAT
8YI TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

.eference e. De.cription BUS B
Secion 88: (/'U"Iart! fITOt'S/bay art) ec-nI Ae8pa1se ISTH

5.2.2.1 Optional Protocol
5.2.2.1.1 Dynamic Bus Control I 1-1-<D-m I 14O-m I CS I 1-1-<D-mI 14O-m I CS

A:( 21 01 0)
B:( 21 01 0)

5.2.2.1.2 I

Synchronize
5.2.2.1.2.1 Synchronize without data I 1-1 I 14O-m 1 CS 1 1-1 I 14O-m ICS

A:( 21 01 0)
B:( 21 01 0)

5.2.2.1.2.21 Synchronize with data I 14CD-17 I 14O-m 1 CS I 14CD-17 I 14O-m ICS
A:( 21 01 0)
B:( 21 01 0)

SYNC Word 0000 0000
5.2.2.1.3 I Initiate Self-Test

1-1 114O-m

CS

1-1 114O-m I CSA:( 19641 01 0) 1-1..(I) - - - NR 1-1..(I) - - - NR
B:( 19641 01 0)

(T S 100,000U8) I 6921 I 692

5.2.2.1.4 I Tran8mit BIT word I 1-1-m-191 14O-m ICS I 1-1-m-191 14O-m ICS
A:( 21 01 0)
B:( 21 01 0)

BIT Word 03££ 03££
5.2.2.1.5 I Selective Xmtr Shutdown 1401..(1) 14O-m CS 1401..(1) 14O-m CS

A:( 4/ 01 0) 1401..(1) 14O-m CS 1401..(1) 14O-m CS
B:( 41 01 0) 14(I).3J 14O-m CS 14(I).3J 14O-m CS

1401..(1) 14O-m CS 1401..(1) 14O-m CS
1401..(1) 14O-m CS 1401..(1) 14O-m CS
14<D-21 14O-m CS 14<D-21 14O-m CS
1401..(1) 14O-m CS 1401..(1) 14O-m CS
14<D-21 14O-m CS 14<D-21 14O-m CS
1401..(1) 14O-m CS 1401..(1) 14O-m CS
1401..(1) 14O-m CS 1401..(1) 14O-m CS
14(I).3J 14O-m CS 14(I).3J 14O-m CS
1401..(1) 14O-m CS 1401..(1) 14O-m CS
1401..(1) 14O-m CS 1401..(1) 14O-m CS

Alt Bu. Selection Word 0000 0000
Pri Bu. Selection Word 0000 0000

5.2.2.1.6 I Terminal Flag Bit Inhibit 1401..(1) 14O-m CS 1401..(1) 14O-m CS
A:( 4/ 01 0) 1-1 140-01 DC 1-1 140-01 DC
B:( 41 01 0) 1401..(1) 140-01 TF 1401..(1) 140-01 TF

1-1 14O-m CS 1-1 14O-m CS
1401..(1) 14O-m CS 1401..(1) 14O-m CS
1-1-]1-(17 140-01 TF 1-1-]1-(17 140-01 TF
1401..(1) 140-01 TF 1401..(1) 140-01 TF
1-1 14O-m DC 1-1 14O-m DC

I 1401..(1)
14O-m CS 1401..(1) 14O-m CS

8UBTI1 Optional Protocol Tests
I DAD I
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Dft SY8Dr118, IDC. IIIL-8m-1553B R!r VALIDA!rIOR ftS!r RBPOR!r I UTMC-5V.DATBya TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

aef.renc. !r.8 D88criioD BUS A BUS B
..CiOD b: ("., attI WITOI'S/tUIy art) AeIpa8 S!rA!r AeIpa8 IS!I!H

5.2.2.1.7 Transmit Vector Word 1-1-m-16 140-00 CS 1-1-m-16 140-00 ICS
A:( 21 01 0)
B:( 21 01 0)

VECTOR Word 5100 5100
5.2.2.1.8 ITransmit Last Command 1401-00 140-00 CS 1401-00 140-00 CS

A:( 21 01 0) 1401-01 - - - NR 1401-01 - - - NR
B:( 21 01 0) 1-1-m-18 1 ME 1-1-m-18 1 ME

1-1 1 ME 1-1 1 ME
1-1-m-18 1 ME 1-1-m-18 1 ME
1-1-m-18 1 ME 1-1-m-18 1 ME
1401-00 140-00 CS 1401-00 140-00 CS
1-1-m-18 140-00 CS 1-1-m-18 140-00 CS
1-1-01-00 140-00 CS 1-1-01-00 140-00 CS
1-1-m-18 140-00 CS 1-1-m-18 140-00 CS

5.2.2.2

Istatus Word5.2.2.2.1 Service Request I 1401-00 140-00 CS 1401-00 140-00 CS
1-1-01-01 1-14(1) DC 1-1-01-01 1-14(1) DC
1-1-01-00 1-14(1) SR 1-1-01-00 1-14(1) SR
1-1-01-00 1-14(1) SR 1-1-01-00 1-14(1) SR
1-1-01-01 140-00 DC 1-1-01-01 140-00 DC
1401-00 1-G-().(1) CS 1401-00 140-00 CS

5.2.2.2.2 I Broadcaat command Receivedl401-OO --- NR 4O1-OO - - - NR
1-1-m-18 1-0-0-16 BCR 1-1-m-18 1-0-0-16 BCR
1401-00 140-00 CS 1401-00 140-00 CS
4O1-OO - - - NR -o-o1-OO- - - NR

1-1-01-01 140-00 CS 1-1-01-01 140-00 CS
-o-o1-OO - - - NR -o-o1-OO- - - NR

1-1-m-18 116 MSR 1-1-m-18 116 MSR

5.2.2.2.3 I Busy 11-1-01-01 1 DC 1-1-01-01 1 DC

1-1-<e-CD 1 BUSY 1-1-<e-CD 1 BUSY

1-1-01-01 140-00 DC 1-1-01-01 140-00 DC

1-1-01-01 140-00 CS 1-1-01-01 140-00 cs

5.2.2.2.4 I SubeY8t8D Flag 11-1-01-01 1..().O.()f.DC 1-1-01-01 1..().O.()f. DC
1-1-<e-CD 1..().O.()f.SF 1-1-<e-CD 1..().O.()f. SF
1-1-01-01 140-00 DC 1-1-01-01 140-00 DC
1-1-01-00 140-00 CS 1-1-01-00 140-00 CS
1-1-01-00 140-00 CS 1-1-01-00 140-00 CS

5.2.2.2.5 I Terminal Flag 11-1-01-01 140-01 DC 1-1-01-01 140-01 DC
1-0-01-00 140-01 TI' 1-0-01-00 140-01 TI'
1-1-01-01 140-00 DC 1-1-01-01 140-00 DC
1-1-01-00 140-00 CS 1-1-01-00 140-00 CS

I 1-1-01-00
140-00 CS 1-1-01-00 140-00 CS

I!I!L8a Optional Protocol Teets
Ia
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DST SYSDIIIS, Inc. IIIL-8'J!I)-1553B aT VALIDATIOK DST RBPOaT
I

UTMC-5V.DAT

By. TEST SYSTEMS, Inc. 06/12/96 (18:21:28)

bference
Sec~ion

5.2.2.3

5.2.2.4
5.2.2.4.1

5.2.2.4.2

5.2.2.4.3

5.2.2.4.4

T88~ D88cri~ion
b: (M artl fITOt'S/bay art)

Illeqal Coamand
partA

partB

Broadca8t Mode Commands

Synchronize without data
A:( 2/ 01 0)
B:( 2/ 01 0)

Synchronize with data ..

A:( 2/ 01 0)
B:( 2/ 01 0)

SYNC Word

Initiate Self-Test

A:( 19l51li 01

B:( 19l51li 01

(T $ 100,000U8)

0)

0)

xmtr Shutdown/Override
A:( 41 01 Q)
B:( 41 01 0)

SUBTITLB. Optional Protocol Tests
5.2.2.3. IllegalCommand

BUS A

~ I AI!IpcnseISnT
BUS B

CC881d I AI!Ipcnse I SnT

...

DAD.
TIB.

12 Jun 1996
21:22.31

.age.
24 of 26

R/A R/A
R/A R/A
R/A R/A
R/A R/A
R/A R/A
R/A R/A
R/A R/A

R/A R/A
R/A R/A
R/A R/A
R/A R/A
R/A R/A
R/A R/A
R/A R/A

1-().()1 14().(J) CS 1-().()1 14().(J) CS
31-1-G).01 - - - NR 31-1-G).01--- NR
1-1-(J)..18116 BCR 1-1-m-18 116 BCR

1-().()1 14().(J) CS 1-().()1 14().(J) CS
3117 - - - NR 3117 --- NR
1-1-m-18 116 BCR 1-1-m-18 116 BCR

0000 0000

31-1...(J).(B - - - NR 31-1...(J).(B--- NR
1-1-o'1 - - - NR 1-1-o'1 --- NR

704 704

1-().()1 14().(J) CS 1-().()1 14().(J) CS
1-().()1 14().(J) CS 1-().()1 14().(J) CS

31-1-m-ot. --- NR 31-1-m-ot.--- NR
1-1-m-18 116 BCR 1-1-m-18 116 BCR
1-().()1 - - - NR 1-().()1 - - - NR
1-().()1 14().(J) CS 1-().()1 14().(J) CS

31-1 - - - NR 31-1 --- NR
1-().()1 - -- NR 1-().()1 --- NR

31-1 --- NR 31-1 - - - NR
1-1-m-18 116 BCR 1-1-m-18 116 BCR
1-().()1 14().(J) CS 1-().()1 14().(J) CS
1401 14().(J) CS 1-().()1 14().(J) CS



Sft 8Y, Ine. JlIL-am-1553. H VALIDA!rIOliS8!r RBPOH UTMC-5V.DAT
.Y' TBST SYSTEMS, Inc. 06/12/96 (18:21:28)

.eferenee !re. D8.eriion . U 8 A . U a B
aeeion b: ("" cnt/ fI'f'Ol'S/bay art) ec-1d Aeepne 8!rA!r ec-1d AI8pcne 8!rU

5.2.2.4.5 Selective Xmtr Shutdown 1-G-01-aJ 1...().O.(D CS 1-G-01-aJ 1...().O.(D CS
A:( 41 01 0) 1-G-01-aJ 1...().O.(D CS 1-G-01-aJ 1...().O.(D CS
B:( 41 01 0) 31...()..ID.a> - - - NR 31...()..ID.a> - - - NR

1-118 116 BCR 1-118 116 BCR
1-G-01-aJ 1...().O.(DCS 1-G-01-aJ 1...().O.(D CS
1-G-01-aJ 1...().O.(D CS 1-G-01-aJ 140-(1) CS

31...().(1).21 - - - NR 31...().(1).21 - - - NR
. 1-G-01-aJ 1...().O.(DCS 1-G-01-aJ 1...().O.(DCS

31...().(1).21 - - - NR 31...().(1).21 - - - NR
1-118 116 BCR 1-118 116 BCR
1-G-01-aJ 1...().O.(DCS 1-G-01-aJ 140-(1) CS
1-G-01-aJ 1...().O.(D CS 1-G-01-aJ 1...().O.(D CS

31...()..ID.a> - - - NR 31...()..ID.a> - - - NR
1-118 116 BCR 1-118 116 BCR
1-G-01-aJ 1...().O.(DCS 1-G-01-aJ 1...().O.(DCS
1-G-01-aJ 1...().O.(D CS 1-G-01-aJ 1...().O.(D CS

Alt Bu. Selection Word 0000 0000
Pri Bu. Selection Word 0000 0000.

5.2.2.4.6 Terminal Flag Bit Inhibit 1-G-01-aJ 1...().O.(D CS 1-G-01-aJ 1...().O.(D CS
A:( 41 01 Q) 1-1 140-01 DC 1-1 140-01 DC
B:( 41 01 0) 1-G-01-aJ 140-01 TJ' 1-G-01-aJ 140-01 TJ'

31-1 - - - NR 31-1 - - - NR
1-118 116 BCR 1-118 116 BCR
1-G-01-aJ 1...().O.(DCS 1-G-01-aJ 140-(1) CS

31-1-31 - - - NR 31-1-31 - - - NR
1-118 117 BRTF 1-118 117 BRTF
1-G-01-aJ 140-01 TJ' 1-G-01-aJ 140-01 TJ'
1-1 1...().O.(DDC 1-1 1...().O.(D DC
1-G-01-aJ 1...().O.(DCS 1-G-01-aJ 140-(1) CS

5.2.2.4.7 Reset Remote Terminal

Delay to Stable Response 31-1...(1).(8 - - - NR 31-1...(1).(8- - - NR
A:( 17S' 01 0) 1-1-aJ - - - NR 1-1-aJ - - - NR
B:( 17S' 01 0)

(T S 5000u.) 20 20

Clear Xmtr Shutdown 1-1 140-(1) CS 1-1 1...().O.(DCS
A:( 21 01 0) 1-1-aJ - - - NR 1-1-aJ - - - NR
B:( 21 01 0) 31-1...(1).(8 - - - NR 31-1...(1).(8- - - NR

1-1-aJ 1...().O.(DCS 1-1-aJ 1...().O.(DCS
--

5.2.2.4.8 Dynamic Bus Control 1-1-aJ 1...().O.(DCS 1-1-aJ 1...().O.(D CS
A:( 21 01 0) 31-1-(J).(D - - - NR 31-1-(J).(D- - - NR
B:( 21 01 0) 1-1 116 MsR 1-1 116 MSR

I. Optional Protocol Tests DAft:. 12 Jun 1996 Page.
5.2.2.4.5. Selective Xmtr Shutdown !rIIIB. 21:22:31 25 of 26



DS~ SYS!rBII8, IDC. IIIL-8'J!I)-1553B ft VALIDA~IOR DS~ RBPOft
B7' TEST SYSTBHS, Inc.

UTMC-5V.DAT

06/12/96 (18:21:28)

.eference
Sect.ioD

~e.t. De.cript.ioD

118: (N'! art/ fI'1'Ot'8/bay art)

BUS A

CC881d I AeIpcnseIS~U
BUS B

CC881d I ~ IS~

5.2.3 Roise Rejection
Word. Received

Roi.e Level used (mV)
A:(1!D55V 01 Q)
B:(1!D55V 01 0)

1~»m I 1..().O.(t)CS 1~»m I 1...{).().Q)
I

CS

44,000,022 PASS 44,000,022 PASS
140 140

8UB~I~. OptionalProtocolTe8ts
5.2.2.5. Brror Injection

DAD:
~I_.

12 Jun 1996
21:22:31

.age.
26 of 26

5.2.2.5 IError Injection
-Broadca.t Me8sages

5.2.2.5.1 I

Parity. BC-RT Broadca8t
5.2.2.5.1.1 Command w/Parity Error 131..().01-Q1

- - - NR 31..().01-Q1 - - - NR
1-118 140-16 BCR 1-118 140-16 BCR
1..().01.{J) 1...{).().Q) CS 1..().01.{J) 1...{).().Q) CS

31..().01.{J) - - - NR 31..().01.{J) - -- NR
1-118 1...{).().Q)CS 1-118 1..().O.(t) CS
1..().01.{J) 1..().O.(t) CS 1..().01.{J) 1..().O.(t) CS

5.2.2.5.1.21 Data Word Brror 31..().01-Q1 - - - NR 31..().01-Q1 - -- NR
A:( 321 01 0) 1-118 140-16 BCR 1-118 140-16 BCR
B:( 321 01 0) 1..().01.{J) 1...{).().Q) CS 1..().01.{J) 1..().O.(t) CS. 31..().01.{J) - - - NR 31..().01.{J) --- NR

1-118 116 MBR 1-118 116 MBR
1..().01.{J) 1...{).().Q) CS 1..().01.{J) 1..().O.(t) CS

5.2.2.5.2 I Message Length: BC-RT 31..().01-Q1 - - - NR 31..().01-Q1 --- NR
Broadca.t 1-118 140-16 BCR 1-118 140-16 BCR

A:( 33/ 01 0) 1..().01.{J) 1..().O.(t) CS 1..().01.{J) 1..().O.(t) CS
B:( 33/ 01 0) 31..().01.{J) - - - NR 31..().01.{J)--- NR

1-118 116 MBR 1-118 116 MBR
1..().01.{J)1..().O.(t)CS 1..().01.{J)1..().O.(t)CS



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.

SUM-Y.DAT

11/14/97 (09:52:54)

CUSTOMER: TEST STARTED:

UNITED TECHNOLOGIES MICROELECTRONICS CENTER
1575 Garden of the Gods Road

Colorado Springs, CO 80907

Nov. 13, 1997

TEST COMPLETED:

Nov. 14, 1997

UNIT UNDER TEST IDENTIFICATION:

SuMMIT

Part Number: UT69151E Y Die
Pic Number: JA01

Breadboard

UTMC UT63M147 5 Volt Transceiver

Technitrol Q1553-45 Transformers

SUMMARY OF TEST RESULTS: A-Bus B-Bus

Electrical:

Required Protocol:
Optional Protocol:

Noise Rejection:

Passed
Passed
Passed
Passed

Passed
Passed
Passed
Passed

CERTIFICATE OF COMPLIANCE:

TEST SYSTEMS, Inc. certifies that this MIL-STD-1553B REMOTE

TERMINAL VALIDATION TEST REPORT provides the results of the RT

Validation Testing performed on November 13 & 14, 1997, in Phoenix
for UNITED TECHNOLOGIES MICROELECTRONICS CENTER. TEST SYSTEMS,

Inc. further certifies that this testing was in accordance with

the RT VALIDATION TEST PROCEDURE dated 06-03-96, using software
dated 11-21-91 and complies with the RT Validation Test Plan (MIL-
HDBK-1553 Appendix A) with the exceptions noted on page 2.

//'~

/:;&/97Date

TEST SYSTEMS, Inc. 217 W. palmaire Phoenix, AZ 85021 602/861-1010

SUBTITLE: Test Summary DATE:
TIME:

14 Nov 1997

11:53:43
Page:

1 of 26

u ---



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.

SUM-Y.DAT

11/14/97 (09:52:54)

EXCEPTIONS TO THE RT VALIDATION TEST PLAN:

1. Step 6 of Reset remote terminal (5.2.1.5.3) is changed to repeat
step 4 rather than step 5. (Error in Test Plan.)

2. Frequency Stability (5.1.1.10) and Terminal Fail-Safe (5.2.1.3.7)
tests were not run.

3. Not all commands which cause the BUSY bit to be set are recorded

for every test. This can be impractical in tests where 10,000 itera-

tions are performed because of the volume of information that would be

generated. Rather than recording each scenario in which the BUSY bit

is set, this report provides a count of the messages in the scenarios
which have the BUSY bit set.

TEST COMMENTS:

5.1.1.3 Zero Crossing Stability: An additional test was run off-line

to measure the time of the first half sync from +3.0 volts to -3.0
volts. The nominal time is 1500 ns. Bus A 1540 nSi Bus B 1540 ns.

5.1.2.1.1 Zero Crossing Distortion: An additional test was run off-

line with distortion greater than the +/-150 ns required by the

standard and test plan. Bus A was tested with +/-165 ns distortion
and Bus B was tested with +/-170 ns distortion.

5.1.2.3 Input Impedance magnitude measurements recorded as 9999

ohms are actually 9999 ohms or greater.

Status bits were tested by setting and resetting the bits using

support equipment.

NOTE:

Command words are expressed in four fields with 5 bits in the
first, third and fourth fields and 1 bit in the second field. Status

words are expressed in four fields with 5 bits in the first and fourth
fields and 3 bits in the second and third fields. Each field is given
in decimal.

SUBTITLE: DATE:
TIME:

14 Nov 1997

11:53:43
Page:

2 of 26



TES~ SYSTEMS, Inc. MIL-STD-1553B R~ VALIDA~ION ~ES~ REPOR~

By: TEST SYSTEMS, Inc.

TEST PERSOHHEL:

Leroy Earhart

Luke Lepley

EQUIPMENT LIST:

EQUIPMENT TYPE

1553 BUS TESTER

Oscilloscope

True RMS Voltmeter

Impedance Analyzer

Function Generator

Host Processor *

Monochrome Monitor

Connection Panel

TSI
UTMC

MANUFACTURER

MODEL NO./SERIAL NO.

TSI 122 / 8804111

MIT SYS / TSC 11442

GoldStar / MB-50300634

TSI 0100 / 900101

SUM-Y.DAT

11/14/97 (09:52:54)

CALIBRATION

Date Done IDate Due
N/A

09/12/98

08/29/99

10/16/98

N/A

I

N/A
I

N/A
I

N/A
I

* The Host Processor has three TSI cards installed:

PC/AT PARALLEL I/O CARD, MANCHESTER CARD & 1553 NOISE GENERATOR CARD

SUBTITLE: DATE:
TIME:

14 Nov 1997

11:53:43
Page:

3 of 26

TEK 2445B / B060730 09/12/97

HP 3400A / 401-01050 08/29/97

HP 4192A /2830J06227 10/16/97

Tenma 72-380 / 8802028



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

SUM-Y.DAT

11/14/97 (09:52:54)

Receive (T/R=O) Word Count Field

Valid, Legal Non-Broadcast Commands (if not marked by '-')

Transmit (T/R=1) Word Count Field

1111111111222222222233

SA 01234567890123456789012345678901
-

0 7--01----------
1 01234567890123456789012345678901

2 01234567890123456789012345678901

3 01234567890123456789012345678901
4 01234567890123456789012345678901

5 01234567890123456789012345678901
6 01234567890123456789012345678901

7 01234567890123456789012345678901

8 01234567890123456789012345678901

9 01234567890123456789012345678901

10 01234567890123456789012345678901

11 01234567890123456789012345678901
12 01234567890123456789012345678901

13 01234567890123456789012345678901

14 01234567890123456789012345678901

15 01234567890123456789012345678901
16 01234567890123456789012345678901

17 01234567890123456789012345678901

18 01234567890123456789012345678901

19 01234567890123456789012345678901
20 01234567890123456789012345678901

21 01234567890123456789012345678901

22 01234567890123456789012345678901

23 01234567890123456789012345678901

24 01234567890123456789012345678901

25 01234567890123456789012345678901

26 01234567890123456789012345678901

27 01234567890123456789012345678901

28 01234567890123456789012345678901

29 01234567890123456789012345678901

30 01234567890123456789012345678901
31 7--01----------

Illegal Command Detection Implemented:
Broadcast Implemented:
Data Wrap-Around
Terminal Address Used:

Coupling Used:
Implemented Status bits:
Implemented Non-Broadcast Mode Codes:
Implemented Broadcast Mode Codes:

8UBTI~: Configuration Used
Non-Broadcast Commands

1111111111222222222233

SA 01234567890123456789012345678901
-
0 012345678 6-89------------

1 01234567890123456789012345678901

2 01234567890123456789012345678901

3 01234567890123456789012345678901

4 01234567890123456789012345678901

5 01234567890123456789012345678901

6 01234567890123456789012345678901

7 01234567890123456789012345678901

8 01234567890123456789012345678901

9 01234567890123456789012345678901
10 01234567890123456789012345678901

11 01234567890123456789012345678901

12 01234567890123456789012345678901
13 01234567890123456789012345678901

14 01234567890123456789012345678901

15 01234567890123456789012345678901
16 01234567890123456789012345678901

17 01234567890123456789012345678901
18 01234567890123456789012345678901

19 01234567890123456789012345678901

20 01234567890123456789012345678901

21 01234567890123456789012345678901

22 01234567890123456789012345678901

23 01234567890123456789012345678901

24 01234567890123456789012345678901

25 01234567890123456789012345678901

26 01234567890123456789012345678901

27 01234567890123456789012345678901

28 01234567890123456789012345678901

29 01234567890123456789012345678901

30 01234567890123456789012345678901
31 012345678 6-89------------

Yes
Yes
Receive SA: 30
1

Transmit SA: 30

Transformer

ME SRB BCR BUSY SF TF
1,2,3,4,5,6,7,8,16,17,18,19

1,3,4,5,6,7,8,17

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

4 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.

SUM-Y.DAT

11/14/97 (09:52:54)

Receive (T/R=O) Word Count Field

Valid, Legal Broadcast Commands (if not marked by '_')

Transmit (T/R=l) Word Count Field

1111111111222222222233

SA 01234567890123456789012345678901-
0 7--01----------

1 01234567890123456789012345678901

2 01234567890123456789012345678901

3 01234567890123456789012345678901
4 01234567890123456789012345678901

5 01234567890123456789012345678901
6 01234567890123456789012345678901

7 01234567890123456789012345678901

8 01234567890123456789012345678901
9 01234567890123456789012345678901

10 01234567890123456789012345678901

11 01234567890123456789012345678901

12 01234567890123456789012345678901

13 01234567890123456789012345678901
14 01234567890123456789012345678901

15 01234567890123456789012345678901

16 01234567890123456789012345678901

17 01234567890123456789012345678901
18 01234567890123456789012345678901
19 01234567890123456789012345678901

20 01234567890123456789012345678901

21 01234567890123456789012345678901
22 01234567890123456789012345678901

23 01234567890123456789012345678901
24 01234567890123456789012345678901

25 01234567890123456789012345678901

26 01234567890123456789012345678901
27 01234567890123456789012345678901

28 01234567890123456789012345678901

29 01234567890123456789012345678901

30 01234567890123456789012345678901

31 7--01----------

Test STAT abbreviation

ABRT: Test Aborted

BUSY: Busy Bit
DC: Don't Care

INVL: Invalid Test

ME: Message Error
NRun: Not Run

SR: Service Request

VR: Valid Response

1111111111222222222233

SA 01234567890123456789012345678901
-
0 -1-345678-----------------------

1 --------------------------------

2 --------------------------------

3 --------------------------------
4 --------------------------------
5 --------------------------------
6 --------------------------------
7 --------------------------------

8 --------------------------------
9 --------------------------------

10 --------------------------------

11 --------------------------------

12 --------------------------------

13 --------------------------------

14 --------------------------------

15 --------------------------------
16 --------------------------------

17 --------------------------------

18 --------------------------------
19 --------------------------------

20 --------------------------------

21 --------------------------------
22 --------------------------------
23 --------------------------------

24 --------------------------------

25 --------------------------------

26 --------------------------------
27 --------------------------------

28 --------------------------------

29 --------------------------------

30 --------------------------------

31 -1-345678-----------------------

definitions:

BCR: Broadcast Received

CS: Clear Status

EF: Error Found

MBR: Msg Err+Brdcst Rcvd

MTF: MsgErr+TermFlag

RIF: Respond In Form

TF: Terminal Flag

BRTF:
DBA:
Inhb:
MBRT:

NR:
SF:
TO:

Brdcst Rcvd+TermFlag

Dynamic Bus Accepted

Operator Inhibited
ME+TF+BCR

No Response

Subsystem Flag
Timed Out

SUBTI~: Configuration Used
Broadcast Commands

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

5 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Ref. section Test Description

( Xformr Coupled)

5.1.1
5.1.1.1

Limits

OUTPUT CHARACTERISTICS
OUTPUT AMPLITUDE Max

1

18.0-27.0
Min 18.0-27.0

5.1.1.2
5.1.1.2
5.1.1.2
5.1.1.2

OUTPUT RISE TIME-Sync
OUTPUT RISE TIME-Data

OUTPUT FALL TIME-Sync
OUTPUT FALL TIME-Data

5.1.1.3 ZERO CROSSING

500ns Tzcp

1000ns Tzcp
1500ns Tzcp

2000ns Tzcp
500ns Tzcn

1000ns Tzcn
1500ns Tzcn

2000ns Tzcn

STAB.

5.1.1.4 DISTORTION, OVERSHOOT
AND RINGING

5.1.1.5 OUTPUT SYMMETRY
(0000)
(5555)
(7FFF)
(8000)
(AAAA)
(FFFF)

5.1.1.6 OUTPUT NOISE

with power on

with power off

5.1.1.7 OUTPUT ISOLATION

Active Bus
Inactive Bus

5.1.1.8.1 POWER ON/OFF NOISE
Power Up Amplitude

Pulse Width

Power Down Amplitude
Pulse Width

5.1.1.8.2 POWER ON RESPONSE

SUBTITLE: Electrical Tests

5.1.1 OUtput Characteristics (XFR)

100- 300
100- 300
100- 300
100- 300

475- 525
975-1025

1475-1525
1975-2025

475- 525
975-1025

1475-1525
1975-2025

S :I:: 900

S :I::250
s :I::250
s :I::250
s :I::250
s :I::250
s :I::250

s
s

14
14

~ 45
18.0-27.0

S :I:: 250

S :I:: 250

protocol

Units

Vpp
Vpp

ns
ns
ns
ns

ns
ns
ns
ns
ns
ns
ns
ns

mVp

mVp
mVp
mVp
mVp
mVp
mVp

mVrms
mVrms

db
Vpp
mVpp

mVp
us
mVp
us

---

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A
Meas. ISTAT

22.80

1

pass
22.00 Pass

502
1002
1500
2000
499
997
1500
1997

-105
-95
-75
-95
-95
-90

145
140
145
145

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

500 Pass

Pass
Pass
Pass
Pass
Pass
Pass

1
1

Pass
Pass

81

[

Pass
22.00 Pass

2 Pass

50 Ipass
.1

50 Ipass
.1

Pass

DATE:
TIME:

14 Nov 1997

11:53:43

BUS B
Mea.. ISTAT

22.60
1

pass
21. 80 Pass

502
1003
1505
2000

499
999

1500
1997

140
139
146
146

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

600 Pass

-65
-60
-25
-45
-60
-55

Pass
Pass
Pass
Pass
Pass
Pass

1
1

Pass
Pass

81

[

Pass
21. 80 Pass

2 Pass

50 Ipass
.1

50 Ipass
.1

Pass

Page:
6 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Ref. Sect.ion

5.1.1.9

5.1.1.10

5.1.2
5.1.2.1.1

5.1.2.1.2

5.1.2.1.3
5.1.2.1.3.1
5.1.2.1.3.2

5.1.2.2

Test. Descript.ion

( Xformr Coupled)

TERMINAL RESPONSE

Transmit

Receive
RT-UUT

Mode Command

TIME

FREQUENCY STABILITY

Min. Frequency

Max. Frequency

Avg. Frequency

INPUT CHARACTERISTICS
ZERO CROSSING

DISTORTION

Min. Deviation

Max. Deviation

Plus 150 nsec
Minus 150 nsec

AMPLITUDE VARIATIONS

1st CS threshold

1st NR threshold

RISE AND FALL TIME
TRAPEZOIDAL

SINUSOIDAL

COMMON MODE REJECTION

+10 volt

-10 volt

:HO volt

SUBTITLE: Electrical Tests

5.1.1.9 Terminal Resp. Time (XFR)

Limits

4.0-12.0

4.0-12.0

4.0-12.0

4.0-12.0

~ -150
~ 150

protocol
protocol

200- 860

200- 860

protocol

protocol

protocol

protocol

protocol

Unit.s

us
us
us
us

kHz
kHz
kHz

ns
ns
---
---

mVpp
mVpp

---
---

---
---
---

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A
Mea.. ISTAT

-186
179

9.00 Pass
8.80 Pass

8.80 Pass

9.83 Pass

Pass
Pass
Pass
Pass

645
655

Pass
Pass

Pass
Pass

Pass
Pass
Pass

DATE:
TIME:

14 Nov 1997
11:53:43

Page:
7 of 26

BUS B
Meas. ISTAT

-185
178

8.87 Pass
8.80 Pass

8.80 Pass

9.71 Pass

Pass
Pass
Pass
Pass

685
665

Pass
Pass

Pass
Pass

Pass
Pass
Pass



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT SUM-Y.DAT
By: TEST SYSTEMS, Inc. 11/14/97 (09:52:54)

Ref. Section Test Description Limits Units BUS A BUS B
( Xformr Coupled) Meas. STAT Meas. STAT

5.1.2.3 INPUT IMPEDANCE

75 kHz Power ON 2: 1000 ohms 9999 Pass 9999 Pass
Phase Angle degs 61 62

100 kHz Power ON 2: 1000 ohms 9999 Pass 9999 Pass
Phase Angle degs 42 43

250 kHz Power ON 2: 1000 ohms 9999 Pass 9999 Pass

Phase Angle degs -62 -61

500 kHz Power ON 2: 1000 ohms 7316 Pass 7031 Pass

Phase Angle degs -78 -78

1.0 MHz Power ON 2: 1000 ohms 3529 Pass 3381 Pass

Phase Angle degs -84 -84

75 kHz Power OFF 2: 1000 ohms 9999 Pass 9999 Pass

Phase Angle degs 64 64

100 kHz Power OFF 2: 1000 ohms 9999 Pass 9999 Pass

Phase Angle degs 34 36

250 kHz Power OFF 2: 1000 ohms 9999 Pass 9999 Pass

Phase Angle degs -73 -72

500 kHz Power OFF 2: 1000 ohms 5505 Pass 5392 Pass

Phase Angle degs -81 -81

1.0 MHz Power OFF 2: 1000 ohms 2712 Pass 2653 Pass
Phase Angle degs -85 -85

SUBTITLE: Electrical Tests DATE: 14 Nov 1997 Page:
5.1.2.3 Input Impedance (XFR) TIME: 11:53:43 8 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Reference

Section
Test Description

9Js: (IVI cnt/ errors/ I:usycnt)

5.2.1.1
5.2.1.1.1

Response to Command Words
RT Response to Commands

Non-Broadcast Commands

Valid, Legal Commands
A:( 1920/ 0/ 0)

B:( 1920/ 0/ Q)

Valid, Illegal Commands

Invalid Commands
A:( 614/IJ/ 0/
B:( 614/IJ/ 0/

0)

0)

Legal Mode Commands
A:( 16/ 0/ 0)
B:( 16/ 0/ 0)

Illegal Mode Commands

Undefined Mode Commands
A:( 98/ 0/ 0)
B:( 981 0/ 0)

SUBTI~: Required Protocol Tests
5.2.1.1. Response to Command Words

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A

CamIrd I Resp:nse ISTAT

BUS B

CamIrd I Resp:nse I STAT

1-0-01-01

1

1..Q-{)..QJ

I

CS

1-o-o1-<D 1..Q-{)..QJ CS

1-1-ID-18 1..Q-{)..QJ CS

1-0-01-01

1

1..Q-{)..QJ

I

CS

1-o-o1-<D 1..Q-{)..QJ CS

1-1-ID-18 1..Q-{)..QJ CS

N/A

N/A
N/A

N/A
N/A
N/A

1-0-01-01 1..Q-{)..QJ

I

cs
1-o-oo-m 1-4-0-00 ME
1-1-ID-18 1-4-0-00 ME

1-0-01-01

1

1..Q-{)..QJ

I

CS

1-o-oo-m 1-4-0-00 ME
1-1-ID-18 1-4-0-00 ME

DATE:
-, TIME:

14 Nov 1997

11:53:43
Page:

9 of 26

1-0-01-01 1..Q-{)..QJ CS 1-0-01-01 1..Q-{)..QJ CS
()..()...{X)..O - - - NR ()..()...{X)..O - - - NR
1-1-ID-18 1..Q-{)..QJ CS 1-1-ID-18 1..Q-{)..QJ CS

1-0-01-01 1..Q-{)..QJ CS 1-0-01-01 1..Q-{)..QJ CS
1400-17 1..Q-{)..QJ CS 1400-17 1..Q-{)..QJ CS
1-1-ID-18 1..Q-{)..QJ CS 1-1-ID-18 1..Q-{)..QJ CS

N/A N/A

N/A N/A

N/A N/A



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.

Reference
Sect:ion

5.2.1.1
5.2.1.1.1

Test: Descript:ion
b: (1'\.1'1aft/ errors/ I1Jsy aft)

Response to Command Words

RT Response to Commands
Broadcast Commands

Valid, Legal Commands
A: ( 9fJJ/ 0/ Q)

B: ( 9fJJ/ 0/ Q)

Valid, Illegal Commands
A:( 9fJJ/ 0/ 0)
B:( 9fJJ/ 0/ 0)

Invalid Commands

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A

CamInjI Respa\seISTAT
BUS B

CaIIIIrd I Respa\se ISTAT

1...{)...Q1-Q'1

31...{)...Q1~

1-1~18

1...{)...Q1-Q'1

31-1-Q'1~

1-1~18

N/A
N/A
N/A

N/A
N/A
N/A

SUBTITLE: Required Protocol Tests

5.2.1.1. Responseto CommandWords
DATE:
TIME:

14 Nov 1997

11:53:43
Page:

10 of 26

1-{}.{}.{DICS 1...{)...Q1-Q'11-{}.{}.{D CS
- - - NR 31...{)...Q1 - - - NR

1-4G-16 BCR 1-118 1-4G-16 BCR

1-{}.{}.{D CS 1...{)...Q1-Q'11-{}.{}.{D CS
- - - NR 31-1-Q'1 - - - NR

1-4-0-16MBR 1-118 1-4-0-16MBR

Legal Mode Commands 1...{)...Q1-Q'11-{}.{}.{D CS 1...{)...Q1-Q'11-{}.{}.{D CS

A:( 8/ 0/ Q) 31-0-00-17 - - - NR 31-0-00-17 - - - NR
B:( 8/ 0/ 0) 1-118 1-4G-16 BCR 1-118 1-4G-16 BCR

Illegal Mode Commands 1...{)...Q1-Q'11-{}.{}.{D CS 1...{)...Q1-Q'11-{}.{}.{D CS
A:( 10/ 0/ 0) 31-1 - - - NR 31-1 - - - NR
B:( 10/ 0/ 0) 1-118 1-4-0-16 MaR 1-118 1-4-0-16 MaR

Undefined Mode Commands 1...{)...Q1-Q'11-{}.{}.{D CS 1...{)...Q1-Q'11-{}.{}.{D CS
A:( 981 0/ 0) 31...(}.ID.{D - - - NR 31...(}.ID.{D- - - NR
B:( 98/ 0/ 0) 1-118 1-4-0-16 MBR 1-118 1-4-0-16 MBR



TES~ SYSTEMS, Inc. MIL-STD-1553B R~ VALIDA~IOH TES~ REPOR~
By: TEST SYSTEMS, Inc.

Reference

Section

5.2.1.1
5.2.1.1.2

I

i

~est Description

8Js: (I"\J"Iart/ errors/ I:usy art)

Response to Command Words

RT-RT Response to
Command Words

Non-Broadcast Receive

Commands

Valid, Legal Commands
A:( 9fJJ/ 0/ 0)
B:( 9fJJ/ 0/ Q)

Valid, Illegal Commands

Invalid Commands

A:( !J:JlZJ/ 0/
B:( !J:JlZJ/ 0/

Q)

Q)

Legal Mode Commands
A:( 21 0/ 0)
B:( 21 0/ Q)

Illegal Mode Commands

Undefined Mode Commands

A:( 58/ 0/ 0)
B:( 58/ 0/ Q)

SUB~IT.LB: Required Protocol Tests

5.2.1.1. Responseto CommandWords

BUS A

CamErd I Respa1se I S~A~

1401-01 140-(1) CS
1401-01 14O-aJ CS
2-1-01-01 24O-aJ CS
1-1'{]}-18 14O-aJ CS

1401-01 14O-aJ CS
0-0-00-0o- - - NR
2-1-01-{])2-0-0-00 CS
1-1'{]}-18 14O-aJ CS

1401-01 14O-aJ CS
1-0-00-17 14O-aJ CS
2-1-01-01 24O-aJ CS
1-1'{]}-18 14O-aJ CS

1401-01 14O-aJ CS
1-0-00-00- - - NR
2-1-01-{])2-0-0-00 CS
1-1'{]}-18 1-4-0-00 ME

SUM-Y.DAT

11/14/97 (09:52:54)

BUS B

CamErd I Respa1se I S~A~

1401-01 14O-aJ CS
1401-01 14O-aJ CS
2-1-01-01 24O-aJ CS
1-1'{]}-18 14O-aJ CS

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

1401-01 14O-aJ CS
o-o-m-oo- - - NR
2-1-01-{])24O-aJ CS
1-1'{]}-18 14O-aJ CS

1401-01 14O-aJ CS
1-0-00-17 14O-aJ CS
2-1-01-01 24O-aJ CS
1-1-00-18 1-0-0-00 CS

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

1401-01 1-0-0-00 CS
1-0-00-00- - - NR
2-1-01-{])24O-aJ CS
1-1-00-18 1-4-0-00 ME

DATE:
~IME:

14 Nov 1997

11:53:43
Page:

11 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Reference
Section

5.2.1.1
5.2.1.1.2

Test Description
9.Js: (n.n crct/ er-rors/ t:usy crct)

Response to Command Words

RT-RT Response to
Command Words

Non-Broadcast Transmit
Commands

Valid, Legal Commands
A:( 96J/ 0/ 0)
B:( 96J/ 0/ 0)

Valid, Illegal Commands

Invalid Commands

A:( YJri!J/ 0/
B:( YJri!J/ 0/

0)

0)

Legal Mode Commands
A:( 14/ 0/ 0)
B:( 14/ 0/ 0)

Illegal Mode Commands

Undefined Mode Commands

A:( /{J/ 0/ 0)
B:( /{J/ 0/ 0)

SUBTITLE: Required Protocol Tests

5.2.1.1. Response to Command Words

BUS A
Carm!rd I Resp:nse ISTAT

1401~ 1-0-0-00 CS
2401~ - - - NR
1-1~~ 1-0-0-00 CS
1-1-ID-18 1-0-0-00 CS

1401~ 1-0-0-00 CS
2401..{D- - - NR
1-1-aJ-09 1-4-0-00 ME
1-1-ID-18 1-4-0-00 ME

SUM-Y.DAT

11/14/97 (09:52:54)

BUS B
Carm!rd 1 Resp:nse ISTAT

1401~ 1-0-0-00 CS
2401~ - - - NR
1-1~~ 1-0-0-00 CS
1-1-ID-18 1-0-0-00 CS

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

1401~ 1-0-0-00 CS
2401..{D- - - NR
1-1-aJ-09 1-4-0-00 ME
1-1-ID-18 1-4-0-00 ME

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

12 of 26

1401 1-0-0-00 CS 1401 1-0-0-00 CS
2401..{D - - - NR 2401..{D - - - NR

1..{D..{D- - - NR 1..{D..{D- - - NR
1-1-ID-181-0-0-00 CS 1-1-ID-181-0-0-00 CS

1401 1-0-0-00 CS 1401 1-0-0-00 CS
2401..{D - - - NR 2401..{D - - - NR
1-1 1-0-0-00 CS 1-1 1-0-0-00 CS
1-1-ID-18 1-0-0-00 CS 1-1-ID-18 1-0-0-00 CS



TEST SYSTEMS, Inc. MIL-S'rD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Reference
Section

5.2.1.1
5.2.1.1.2

Test Description
8Js: (IVI aIt/ errors/ bJsy aIt)

Response to Command Words
RT-RT Response to

Command Words
Broadcast Receive

Commands

Valid, Legal Commands
A:( 96J/ 0/ 0)
B:( 96J/ 0/ 0)

Valid, Illegal Commands

Invalid Commands

Legal Mode Commands
A:( 2/ 0/ 0)
B:( 2/ 0/ 0)

Illegal Mode Commands

Undefined Mode Commands

A:( 581 0/ 0)
B:( 58/ 0/ Q)

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A

Ca1IIErd I Resp;nse ISTAT

1-0-01-01
31-0-01-01
0-1-01-01
1-1-<D-18

1-0-01-01

31...{J-{D-17

0-1-01-01

1-1-<D-18

BUS B

Ca1IIErd I Resp:me ISTAT

1-0-01-01 1-0-0-00 CS
31-0-00-00- - - NR
0-1-01-00 ().{)-{)..OOCS
1-1-<D-18 1~16 MaR

SUBTITLE: RequiredProtocolTests
5.2.1.1. Response to Command Words

1-0-01-01 1-0-0-00 CS
31-0-00-00- - - NR
0-1-01-00 ().{)-{)..OOCS
1-1-<D-18 1~16 MaR

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

13 of 26

1-0-0-00 CS 1-0-01-01 1-0-0-00 CS
- - - NR 31-0-01-01- - - NR

().{)-{)..OOCS 0-1-01-01 ().{)-{)..OOCS
1-0-0-16 BCR 1-1-<D-18 1-0-0-16 BCR

N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A NiA
N/A N/A

1-0-0-00 CS 1-0-01-01 1-0-0-00 CS
- - - NR 31...{J-{D-17 - - - NR

().{)-{)..OOCS 0-1-01-01 ().{)-{)..OOCS
1-0-0-16 BCR 1-1-<D-18 1-0-0-16 BCR

N/A N/A
N/A N/A
N/A N/A
N/A N/A



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

SUM-Y.DAT

11/14/97 (09:52:54)

Reference

Section
Test Description

9.Is: (IU'Iartl errorsl I:usyart)

BUS A

CamIrd I Respr:nse ISTAT
BUS B

CamIrd I Respcnse I STAT

5.2.1.1
5.2.1.1.2

Response to Command Words

RT-RT Response to
Command Words

Broadcast Transmit

Commands

Valid, Legal Commands N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

Valid, Illegal Commands
A:( 9f:IJ1 01 0)
B:( 9f:IJ1 01 0)

1-Q-D1-Q1

0-0-D'I-Q1

31-1-Q1-Q1

1-1-<D-18

Invalid Commands N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

SUBTI~: RequiredProtocolTests
5.2.1.1. Responseto CommandWords

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

14 of 26

1"{}'{}'oo I CS
1-Q-D1-Q1 1"{}'{}'oo CS

--- NR 0-0-D'I-Q1 - - - NR

--- INR
31-1-Q1-Q1 - - - NR

1-4-0-16 MBR 1-1-<D-181-4-0-16 MBR

Legal Mode Commands 1-Q-D1-Q1 1"{}'{}'oo CS 1-Q-D1-Q1 1"{}'{}'oo CS

A:( 61 01 0) O-o-D'I-OO - - - NR O-o-D'I-OO - - - NR
B:( 61 01 0) 31-1-(]).01 - - - NR 31-1-(]).01- - - NR

1-1-<D-18 14(}.16 BCR 1-1-<D-18 14(}.16 BCR

Illegal Mode Commands 1-Q-D1-Q1 1"{}'{}'oo CS 1-Q-D1-Q1 1"{}'{}'oo CS

A:( 101 01 0) O-o-D'I-OO - - - NR O-o-D'I-OO - - - NR
B:( 101 01 Q) 31-1...{D.QJ - - - NR 31-1...{D.QJ - - - NR

1-1-<D-18 1-4-0-16 MBR 1-1-<D-18 1-4-0-16 MBR

Undefined Mode Commands 1-Q-D1-Q1 1"{}'{}'oo CS 1-Q-D1-Q1 1"{}'{}'oo CS

A:( IiJI 01 0) O-o-D'I-OO - - - NR O-o-D'I-OO - - - NR
B:( IiJI 01 0) 31-1 - -- NR 31-1 - - - NR

1-1-<D-181-4-0-16 MBR 1-1-<D-18 1-4-0-16 MBR



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.
SUM-Y.DAT

11/14/97 (09:52:54)

SUBTITLE: Required Protocol Tests

5.2.1.2. Intermessage Gap

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

15 of 26

u~--~ ~ -- - --

Reference Test Description BUS B
Section aJs: (1'U'1aIt./ errol'S/ txJsy alt.) STAT Cama-d Resp:nse ISTAT

5.2.1.2 IntermessageGap
5.2.1.2.1 Minimum Time

BC-UUT Transfer

114ffi-OO 11-0-0-00 I CS 11-Q-C5-<D11-0-0-00 I CSA:( 1a:D/ 0/ 0) 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-0-0-00 CS
B:( 1a:D/ 0/ 0)

UUT-BC Transfer

11-1-{2-<D 11-0-0-00 I CS 11-1-{2-<D11-0-0-00 I CSA:( 1a:D/ 0/ 0) 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-0-0-00 CS
B:( 1a:D/ 0/ 0)

UUT/RT Transfer 1-o-21-<D 1-0-0-00 CS 1-o-21-<D 1-0-0-00 CS
A:( 1a:D/ 0/ 0) 2-1-01-<D 2-0-0-00 CS 2-1-01-<D 2-O-O-ID CS
B:( 1a:D/ 0/ 0) 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-0-0-00 CS

RT/UUT Transfer 25-o-o1-<D 25-O-O-ID DC 25-o-o1-<D 25-0-0-00 DC
A:( 1a:D/ 0/ Q) 1-1-2 1-0-0-00 CS 1-1-24-00 1-0-0-00 CS
B:( 1a:D/ 0/ Q) 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-0-0-00 CS

Mode Command w/o data 1-1-<D-<D 1-0-0-00 CS 1-1-<D-<D 1-0-0-00 CS
A:( 1a:D/ 0/ Q) 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-0-0-00 CS
B:( 1a:D/ 0/ 0)

Mode Command,

11-1-00-1611-0-0-00 I CS 11-1-00-1611-0-0-00 I CSTransmit w/Data 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-0-0-00 CS
A:( 1a:D/ 0/ 0)

B:( 1a:D/ 0/ Q)

Mode Command,

11-0-00-1711-0-0-00 ICS 11-0-00-1711-0-0-00 I CSReceive w/Data 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-0-0-00 CS
A:( 1a:D/ 0/ Q)

B:( 1a:D/ 0/ 0)

Broadcast BC-UUT

1311 --- INR 1311 - - - INRA:( 1a:D/ 0/ Q) 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-0-0-00 CS
B:( 1a:D/ 0/ 0)

Broadcast RT/UUT 31-0-01-30 - - - NR 31-0-01-30- - - NR
A:( 1a:D/ 0/ 0) 1-1-30-30 1-O-O-1DCS 1-1-30-30 1-0-0-00 CS
B:( 1a:D/ 0/ Q) 1-0-01-01 1-O-O-1DCS 1-0-01-01 1-O-O-1D CS

Broadcast UUT/RT 31-0-00-17 - - - NR 31-0-00-17- - - NR
A:( 1a:D/ 0/ Q) G-1-01-01 (}..()..O..OOCS G-1-01-01 (}..()..O..OOCS

B:( 1a:D/ 0/ Q) 1-0-01-01 1-O-O-1D CS 1-0-01-01 1-0-0-00 CS

Broadcast Mode Cmnd 31-1-<D-01 - - - NR 31-1-<D-01 - - - NR

w/o data 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-O-O-1D CS

A:( 1a:D/ 0/ Q)

B:( 1a:D/ 0/ 0)

Broadcast Mode Cmnd

131-0-00-171 - - - INR 131-0-00-171 - - - INRw/data 1-0-01-01 1-0-0-00 CS 1-0-01-01 1-O-O-1D CS

A:( 1a:D/ 0/ Q)

B:( 1a:D/ 0/ 0)



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.

Reference

Section

5.2.1.2
5.2.1.2.2

Test Description

as: (N1 art/ errors/ t:usyart)

Intermessage Gap
Transmission Rate

Transmit-Transmit

A:( 19286/ 0/
B:( 19276/ 0/

Busy (usee)

Receive-Receive

A:( 1928J/ 0/
B:( 19276/ 0/

Busy (usee)

Transmit-Receive

A:( 19.256/ 0/
B:( 19.256/ 0/

Busy (usee)

5.2.1.3 Error Injection
5.2.1.3.1 Parity
5.2.1.3.1.1 TransmitCommand

5.2.1.3.1.2

5.2.1.3.1.3

Receive Command

Receive Data Words

A:( 321 0/ 0)
B:( 321 0/ 0)

SUBTITLE: Required Protocol Tests

5.2.1.2. Intermessage Gap

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A

Canrard I Respa1se ISTAT

0)
0)

1-1-<:6-00

1-1...(J7-OO

1-1-<&aJ

1-HJ7 -00

0)

Q)

1-0-10-00

1-0-11-00

1-0-10-00

1-0-11-00

0)

0)

1-1-a)..(D

1-0-21-00

1-1-;n..m

1-0-21-00

1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS

0

1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS

0

1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS

0

1...{)..()1-Q1 1-0-0-00 CS
1-1-<&aJ- - - NR
1-1-00-02 1-0-0-00 CS

1...{)..()1-Q11-0-0-00 CS

1~ --- NR
1-1-00-021-0-0-00CS

1...{)..()1-Q1

1

1-O-O-OO CS

1~ --- NR
1-1-00-02 1-4-0-(1) ME

BUS B

Canrard I Respa1se ISTAT

1-1-<:6-00

1-1...(J7-OO

1-1-<&aJ

1-1...(J7-OO

1-0-10-00

1-0-11-00

1-0-10-00

1-0-11-00

1-1--a1-m

1-0-21-00

1-1-;n..m

1-0-21-00

1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS

0

1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS

0

1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS
1-0-0-00 CS

0

1...{)..()1-Q1 1-0-0-00 CS
1-1-<&aJ- - - NR
1-1-00-02 1-0-0-00 CS

1...{)..()1-Q1 1-0-0-00 CS

14a3-OO- - - NR
1-1-00-02 1-0-0-00 CS

1...{)..()1-Q1

1

1-O-O-OO

I

cs
1~ --- NR
1-1-00-02 1-4-0-(1) ME

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

16 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT SUM-Y.DAT
By: TEST SYSTEMS, Inc. 11/14/97 (09:52:54)

Reference Test Description BUS A BUS B
Section aJS: (n.n arc/ errors/ Wsy arc) Cama'd Resp:nse STAT Cama'd Resp:nse STAT

5.2.1.3.2 Word Length
5.2.1.3.2.1 Transmit Command 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS

A:( 21 0/ 0) 1-1-QS-{D - - - NR 1-1-QS-{D- - - NR
B:( 21 0/ 0) 1-1-ID-C2 1...{)...()..Q)CS 1-1-ID-C2 1...{)...()..Q)CS

5.2.1.3.2.2 Receive Command

Short Receive commands 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS
A:( 21 0/ Q) 1-<>-aHD - - - NR 1-{}..(5-(1)- - - NR
B:( 21 0/ Q) 1-1-ID-C2 1...{)...()..Q)CS 1-1-ID-C2 1...{)...()..Q)CS

Long Receive commands 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS
A:( 21 0/ 0) 1-<>-aHD - - - NR 1-{}..(5-(1)- - - NR
B:( 21 0/ Q) 1-1-ID-C2 1-4-{).{D ME 1-1-ID-C2 1-4-{).{D ME

5.2.1.3.2.3 Receive Data Words 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS
A:( 126/ 0/ Q) 1-<>-aHD - - - NR 1-{}..(5-(1)- - - NR
B:( 126/ 0/ 0) 1-1-ID-C2 1-4-{).{D ME 1-1-ID-C2 1-4-{).{D ME

5.2.1.3.3 ai-Phase Encoding
5.2.1.3.3.1 Transmit Command 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS

A:( 34/ 0/ 0) 1-1-QS-{D - - - NR 1-1-QS-{D- - - NR
B:( 34/ 0/ Q) 1-1-ID-C2 1...{)...()..Q)CS 1-1-ID-C2 1...{)...()..Q)CS

5.2.1.3.3.2 Receive Command 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS
A:( 34/ 0/ Q) 1-{}..(5-(1) - - - NR 1-{}..(5-(1)- - - NR
B:( 34/ 0/ 0) 1-1-ID-C2 1...{)...()..Q)CS 1-1-ID-C2 1...{)...()..Q)CS

5.2.1.3.3.3 Receive Data Words 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS

A:( 1<E8/ 0/ Q) 1-{}..(5-(1) - - - NR 1-{}..(5-(1)- - - NR
B:( 1<E8/ 0/ 0) 1-1-ID-C2 1-4-{).{D ME 1-1-ID-C2 1-4-{).{D ME

5.2.1.3.4 Sync Encoding
5.2.1.3.4.1 Transmit Command 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS

A:( 5/ 0/ 0) 1-1-QS-{D - - - NR 1-1-QS-{D- - - NR
B:( 5/ 0/ 0) 1-1-ID-C2 1...{)...()..Q)CS 1-1-ID-C2 1...{)...()..Q)CS

5.2.1.3.4.2 Receive Command 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS

A:( 5/ 0/ Q) 1-<>-aHD - - - NR 1-<>-aHD - - - NR
B:( 5/ 0/ Q) 1-1-ID-C2 1...{)...()..Q)CS 1-1-ID-C2 1...{)...()..Q)cs

5.2.1.3.4.3 Receive Data Words 1-01 1...{)...()..Q)CS 1-01 1...{)...()..Q)CS

A:( 1£0/ 0/ 0) 1-<>-aHD - - - NR 1-o-aHX1- - - NR
B:( 1l£1/ 0/ 0) 1-1-ID-C2 1-4-0-00 ME 1-1-ID-C2 1-4-0-00 ME

SUBTITLE: Required Protocol Tests DATE: 14 Nov 1997 Page:
5.2.1.3.2. Word Length TIME: 11:53:43 17 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.

Reference
Section

Test Description
8Js: (IUI crrt/ ef'r«'S/ t:usycrrt)

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A

Camerd I Respc:nse ISTAT
BUS B

Camerd I Respc:nse ISTAT

part B

part C

part D

SUBTI~: Required Protocol Tests
5.2.1.3.5. Message Length

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

18 of 26

5.2.1.3.5 I

Message Length
5.2.1.3.5.1 Transmit Command I 1-o-a1-O'1 1-o-o-a:J CS 1-o-a1-O'1 1-o-o-a:JCS

1-1-{)S-aJ - - - NR 1-1-{)S-aJ - - - NR

1-1 1-irlHD ME 1-1 1-irlHD ME

5.2.1.3.5.21 Receive Command 1-o-a1-O'1 1-o-o-a:JCS 1-o-a1-O'1 1-o-o-a:J CS

A:( "53/ 0/ 0) 1-O-{)'j-aJ - - - NR 1-O-{)'j-Q) - - - NR

B:( "53/ 0/ Q) 1-1 1-irlHD ME 1-1 1-irlHD ME

5.2.1.3.5.31 Receive Mode Command 1-o-a1-O'1 1-o-o-a:JCS 1-o-a1-O'1 1-o-o-a:J CS

A:( 2/ 0/ 0) 1-0-00-17 - - - NR 1-0-00-17 - - - NR

B:( - 2/ 0/ Q) 1-1 1-irlHD ME 1-1 1-irlHD ME

Transmit Mode Command 1-o-a1-O'1 1-o-o-a:J CS 1-0-01-0'1 1-o-o-a:J CS

A:( 1/ 0/ 0) 1-1-aJ-O'1 - - - NR 1-1-aJ-O'1 - - - NR
B:( 1/ 0/ 0) 1-1 1-irlHDME 1-1 1-irlHDME

5.2.1.3.5.41 RT-RT Word Count Error 1-O-01-aJ 1-o-o-a:JCS 1-O-01-aJ 1-o-o-a:J CS

A:( 2/ 0/ Q) 2-1-O'1-aJ 2-o-o-a:J CS 2-1-O'1-aJ 240-00 CS

B:( 2/ 0/ 0) 1-(}.{B.{I) - - - NR 1-(}.{B.{I) - - - NR

2-1-O'1-aJ 240-00 CS 2-1-O'1-aJ 240-00 CS
1-1 1-irlHDME 1-1 1-irlHDME

5.2.1.3.6 I Contiguous Data 1-o-a1-aJ 140-00 CS 1-O-01-aJ 140-00 CS
A:( '52/ 0/ 0) 1-O-{)'j-Q) - - - NR 1-O-{)'j-Q) - - - NR

B:( '52/ 0/ Q) 1-1 1-irlHD ME 1-1 1-irlHD ME

5.2.1.3.7 Terminal Fail-Safe

5.2.1.4 Superseding Commands
part A 1-O-01-aJ - - - NR 1-O-01-aJ - - - NR

1-1-O'1-aJ 140-00 CS 1-1-O'1-aJ 140-00 CS

1-1 140-00 CS 1-1 140-00 CS

1-O-01-aJ - - - NR 1-O-01-aJ - - - NR

1-1 1-irlHDME 1-1 1-irlHDME
1-1 1-irlHDME 1-1 1-4-Q-.a) ME

1-O-01-aJ - - - NR 1-O-01-aJ - - - NR

1-1-O'1-aJ 140-00 CS 1-1-O'1-ID 140-00 CS
1-1 140-00 CS 1-1 140-00 CS

1-o-a1-ID - - - NR 1-O-01-aJ - - - NR

1-1-O'1-ID 1-o-o-a:J CS 1-1-O'1-aJ 140-00 CS

1-1 1-o-o-a:JCS 1-1 140-00 CS



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

SUM-Y.DAT

11/14/97 (09:52:54)

Reference

Section
Test Description

1lJs: (IVI art/ errors/ b.Jsyart)
BUS A

CaImrd I Respcnse ISTAT

BUS B

CaImrd I Respcnse ISTAT

5.2.1.5
IRequired Mode Commands5.2.1.5.1 Transmit Status

11

1-Q.{}..{X)CS 1 1-Q.{}..{X) CS

A:( 21 0/ Q) 1-1...{D..('2 1-Q.{}..{X) CS 1-1...{D..('2 1...{)..Q...OO CS
B:( 21 0/ 0) 1 1-Q.{}..{X)CS 1 1-Q.{}..{X)CS

1-1...{D..('2 1-Q.{}..{X)CS 1-1...{D..('2 1-Q.{}..{X)CS
1 - - - NR 1 - - - NR
1-1...{D..('2 1-4-{)-{D ME 1-1...{D..('2 1-4-{)-{D ME

1-1...{D..('2 1-4-{)-{D ME 1-1...{D..('2 1-4-{)-{D ME

1-1...{D..('2 1-4-{)-{D ME 1-1...{D..('2 1-4-{)-{D ME

1 1...{)..Q...OO CS 1 1...{)..Q...OO CS
1-1...{D..('2 1-Q.{}..{X)CS 1-1...{D..('2 1...{)..Q...OO CS
1-1...{D..('2 1...{)..Q...OO CS 1-1...{D..('2 1...{)..Q...OO CS

5.2.1.5.2 I Xmtr Shutdown/Override 1 1-Q.{}..{X)CS 1 1-0-0-00 CS
A:( 4/ 0/ Q) 1 1...{)..Q...OO CS 1 1...{)..Q...OO CS
B:( 4/ 0/ 0) 1-1 1-Q.{}..{X)CS 1-1 1...{)..Q...OO CS

1 - - - NR 1 - - - NR
1 1-Q.{}..{X)CS 1 1...{)..Q...OO CS
1-1-0J...(5 - - - NR 1-1-0J...(5- - - NR
1 - - - NR 1 - - - NR
1-1-0J...(5 1-Q.{}..{X)CS 1-1-0J...(5 1-Q.{}..{X)CS

1 1-Q.{}..{X)CS 1 1...{)..Q...OO CS
1 1-Q.{}..{X)CS 1 1-0-0-00 CS

5.2.1.5.3 I Reset Remote Terminal

Delay to StableResponse11-1-{X)..(B 11-0-0-00 I CS 11-1-{X)..(B11-0-0-00 I CSA:( 1764/ 0/ 0) 1-1-01 - - - NR 1-1-01 - - - NR
B:( 1764/ 0/ 0)

(T :;; 5000us) 5 5
Shutdown 1-1 1-Q.{}..{X)CS 1-1 1...{)..Q...OO CS

A:( 21 0/ 0) 1-1-01 - - - NR 1-1-01 - - - NR
B:( 21 0/ 0) 1-1-{X)..(B 1-0-0-00 CS 1-1-{X)..(B 1-0-0-00 CS

1-1-01 1-Q.{}..{X)CS 1-1-01 1...{)..Q...OO CS

5.2.1.6 IData Wrap-around 1-{}-3O-aJ 1...{)..Q...OO CS 1-{}-3O-aJ 1-0-0-00 CS
A:( 11XID/ 0/ 0) 1-1-3O-aJ 1-Q.{}..{X)CS 1-1-3O-aJ 1...{)..Q...OO CS
B:( 11XID/ 0/ 0)

5.2.1.7 IRT-RT Timeout Delay
Time to first NR 11 - - - NR 1 - - - NR

2-1-01 2...{)..Q...OO CS 2-1-01 2...{)..Q...OO CS
1-1...{D..('2 1-4-{)-{D ME 1-1...{D..('2 1-4-{)-{D ME

(54us :;; T :;; 60us)
11

55.5 55.5
Time to first CS 1-Q.{}..{X)CS 1 1-0-0-00 CS

2-1-01 2-Q.{}..{X)CS 2-1-01 2-0-0-00 CS
1-1...{D..('2 1-Q.{}..{X) CS 1-1...{D..('2 1...{)..Q...OO CS

(54us :;; T :;; 60us) 55.0 55.0

SUBTITLE: Required Protocol Tests 14 Nov 1997

I Page:5.2.1.5. Required Mode Commands 11:53:43 19 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.

Reference

Section
~est Description
aJs: (ru1 art/ errors/ b.Jsyart)

5.2.1.8 Bus Switching

RT Transmitting

Valid, Legal Command
A:( 1C945/ 0/ Q)
B:( 1C945/ 0/ Q)

BUS A

CamIrd I Respcnse IS~A~

1-1~..{I)

1

- - - NR
1-1~ 1...Q..O.aJ CS

1-1~ 1...Q..O.aJ CS

SUM-Y.DAT

11/14/97 (09:52:54)

BUS B

Canra"dI Respcnse IS~A~

1-1~-{D

1

- - -

I

NR
1-1~-{D 1"'{}'{}"(x)CS
1-1~ 1...Q..O.aJCS

Command w/Parity Error
A:( 11649/ 0/ 0)
B:( 11649/ 01 0)

Command to another RT

A:( 11649/ 0/ Q)

B:( 11649/ 0/ Q)

I

I

I
I

II SUBTITLE: Required
5 .2 .1.8. Bus

. .

Protocol Tests

Switching

1 (}..{)1-{D 1"'{}'{}"(x) CS

2-1 ~-{D 2"'{}'{}"(x) CS

1-1~ - - - NR
1-1~ 1"'{}'{}"(x)CS

1 (}..{)1-{D 1"'{}'{}"(x) CS

2-1~ 2"'{}'{}"(x) CS

2-1~-{D - - - NR
1-1~ 1"'{}'{}"(x)CS

,

DATE:
~IME:

14 Nov 1997

11:53:43
Page:

20 of 26

Command w/Parity Error 1-1-{D 1...Q..O.aJ CS 1-1-{D 1"'{}'{}"(x) CS

A:( 1C945/ 0/ Q) 1-1-{D - - - NR 1-1-{D - - - NR
B:( 1C945/ 0/ 0) 1-1 1...Q..O.aJ CS 1-1 1"'{}'{}"(x) CS

Command to another RT 1-1..{I) 1...Q..O.aJ CS 1-1-{D 1"'{}'{}"(x) CS
A:( 1C945/ 0/ Q) 2-1 - - - NR 2-1-{D - - - NR
B:( 1C945/ 0/ Q) 1-1 1...Q..O.aJ CS 1-1 1"'{}'{}"(x) CS

RT Receiving

Valid, Legal Command 1....(}..{)1..{I) - - - NR 1....(}..{)1-{D - - - NR
A:( 11649/ 0/ 0) 2-1 2...Q..O.aJ CS 2-1 2"'{}'{}"(x) CS

B:( 11649/ 0/ 0) 1-1 1...Q..O.aJ CS 1-1 1"'{}'{}"(x) CS

1-1 1"'{}'{}"(x) CS 1-1 1"'{}'{}"(x) CS

1....(}..{)1-{D 1"'{}'{}"(x) CS

2-1 2"'{}'{}"(x) CS

1-1 - - - NR
1-1 1"'{}'{}"(x) CS

1....(}..{)1-{D 1"'{}'{}"(x) CS

2-1 2"'{}'{}"(x) CS

2-1-{D - - - NR
1-1 1"'{}'{}"(x)CS



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT

By: TEST SYSTEMS, Inc.

Reference

Section

5.2.1.9

Test Description
BJs: (n.n art! ef'rot'S!bJsy art)

BUS A

Carm:rd I Resp::nseISTAT

Unique UUT Address

part A
UUT Adr 0

UUT Adr 1
UUT Adr 2

UUT Adr 3

UUT Adr 4

UUT Adr 5

UUT Adr 6

UUT Adr 7
UUT Adr 8

UUT Adr 9

UUT Adr 10 (OA)

UUT Adr 11 (OB)

UUT Adr 12 (Oe)

UUT Adr 13 (OD)

UUT Adr 14 (OE)

UUT Adr 15 (OF)
UUT Adr 16 (10)
UUT Adr 17 (11)

UUT Adr 18 (12)
UUT Adr 19 (13)

UUT Adr 20 (14)

UUT Adr 21 (15)

UUT Adr 22 (16)

UUT Adr 23 (17)

UUT Adr 24 (18)

UUT Adr 25 (19)

UUT Adr 26 (1A)

UUT Adr 27 (1B)

UUT Adr 28 (1e)

UUT Adr 29 (1D)

UUT Adr 30 (1E)

UUT Adr 31 (1F)

~ ()..{)...{).{Des
1...Q-{)5-aJ1~ es
2...Q-{)5-a:J 2~ es
3-0-05-aJ3-Q-()..{Des
4-O-a5-aJ 4..Q-O..OOes
54{JS-aJ 5~ es
6-{}.{)5-aJ6-0-0-00 es
7...Q-{)5-aJ.7~ es
8-D-Q5-(X)s-o-o-m es
9-O-{)5-a:J9-0-0-00 es

1Q-{)..{5-aJ 1()..{)...{).{D es

11...Q-{)5-aJ11~ es
12...Q-{)5-aJ12~ es
13-O-05-a:J13-Q-()..{Des
14-0-a5-aJ 14..Q-O..OOes
15-O-C'6-a:J154O-(D es
16-{}.{)5-aJ16-0-0-00 es
17...Q-{)5-a:J17~ es
18-0-05-aJ 1s-o-o-m es
19-0-05-aJ 19-0-0-00 es
a>-D-aS-aJ aJ-O..O-OOes
21...Q-{)5-aJ21~ es
22...Q-{)5-a:J22~ es
~ 23-D-O-(I) es
24-O-a5-a:J24..Q-O..OOes
25-O-C'6-a:J254O-(D es
26-O-a)-a:J26-Q..Q..OOes
Z7...Q-{)5-aJ27~ es
2f3-O.{5-a:J28-O-O-(X)es
29-0-a)-aJ29-0-0-00 es
:!)..O..{D-a:J3(}..{}.{).(]) es

31...Q-{)5-a:J- - - NR

part B 31...Q-{)5-a:J - - -

SUBTITLE: Required Protocol Tests

5.2.1.9. Unique UUT Address

SUM-Y.DAT

11/14/97 (09:52:54)

BUS B

Carm:rd I Resp::nse I STAT

~ ()..{)...{).{Des
1...Q-{)5-aJ1~ es
2...Q-{)5-a:J2~ es
3-0-05-aJ 3-Q-()..{Des
4-O-a5-aJ 4..Q-O..OOes
54{JS-aJ ~ es
6-{)..C6-a:J6-0-0-00 es
7...Q-{)5-aJ7~ es
8-D-Q5-(X)s-o-o-m es
9-O-{)5-a:J9-0-0-00 es

1~ 1()..{)...{).{Des
11...Q-{)5-aJ11~ es
12...Q-{)5-a:J12~ es
13-O-05-a:J13-Q-()..{Des
14-O-a5-a:J14..Q-O..OOes
154{JS-a:J 154O-(D es
16-{}.{)5-aJ16-0-0-00 es
17...Q-{)5-a:J17~ es
18-0-05-aJ 1s-o-o-m es
19-O-{)5-a:J19-0-0-00 es
a>-D-aS-aJ aJ-O..O-OOes
21...Q-{)5-a:J21~ es
22...Q-{)5-aJ22~ es
~ 23-0-0-00 es
24-0-a5-aJ 24..Q-O..OOes
25-O-C'6-a:J254O-(D es
26-O-C5-a:J26-O-O-<Des
27...Q-{)5-aJ27~ es
28-0-a5-aJ 28-O-O-(X)es
29-0-a)-aJ 29-0-0-00 es
:!)..O..{D-a:J 3(}..{}.{).(]) es

31...Q-{)5-aJ- - - NR

NR 31...Q-{)5-aJ - -- NR

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

21 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT SUM-Y.DAT
By: TEST SYSTEMS, Inc. 11/14/97 (09:52:54)

Reference Test Description BUS B
Section 8Js: (N'! art/ errors/ t1J.syart) CamErd Respa1se ISTAT

5.2.2.1 Optional Protocol
5.2.2.1.1 Dynamic Bus Control I 1-1-m-ooI 1-Q-O.{I)1CS I 1-1-m-ooI 1-Q-O.{I) ICS

A:( 21 0/ Q)

B:( 21 0/ Q)

5.2.2.1.2 I

Synchronize
5.2.2.1.2.1 Synchronize without data 1 1-1-aJ-0111-Q-O.{I)ICS I 1-1-aJ-0111-Q-O.{I)ICS

A:( 21 0/ Q)
B:( 21 0/ 0)

5.2.2.1.2.21 Synchronize with data I 1-0-00-1711-Q-O.{I)ICS I 1-0-00-1711-Q-O.{I)1CS
A:( 21 0/ 0)
B:( 21 0/ 0)

SYNC Word 0000 0000

5.2.2.1.3 I Initiate Self-Test

1-1-aJ-a311-Q-O.{I)

CS

1-1-aJ-a311-Q-O.{I)I CSA:( 1964/ 0/ 0) 1-1-()1-OO - - - NR 1-1-()1-OO- - - NR
B:( 1964/ 0/ 0)

(T 100,000us) 1 7321 I 732

5.2.2.1.4 I Transmit BIT word I 1-1-00-191 1-Q-O.{I) ICS I 1-1-00-191 1-Q-O.{I) ICS
A:( 21 0/ 0)
B:( 21 0/ 0) ,

BIT Word 03ff 03ff

5.2.2.1.5
I

Selective Xmtr Shutdown 14m-OO 1-Q-O.{I) CS 14m-OO 1-Q-O.{I) CS

A:( 4/ 0/ 0) 14m-OO 1-Q-O.{I) CS 14m-OO 1-Q-O.{I) CS

B:( 4/ 0/ 0) 14aJ...a) 1-Q-O.{I) CS 14aJ...a) 1-Q-O.{I) CS

14m-OO 1-Q-O.{I) CS 14m-OO 1-Q-O.{I) CS

14m-OO 1-Q-O.{I) CS 14m-OO 1-Q-O.{I) CS

1-0-00-21 1-Q-O.{I) CS 1-0-00-21 1-Q-O.{I) CS

14m-OO 1-Q-O.{I) CS 14m-OO 1-Q-O.{I) CS

1-o-a>-21 1-Q-O.{I) CS 1-0-00-21 1-Q-O.{I) CS

14m-OO 1-Q-O.{I) CS 14m-OO 1-Q-O.{I) CS

14m-OO 1-Q-O.{I) CS 14m-OO 1-Q-O.{I) CS

14aJ...a) 1-Q-O.{I) CS 14aJ...a) 1-Q-O.{I) CS

14m-OO 1-0-0-00 CS 1-0-01-00 1-0-0-00 CS

14m-OO 1-0-0-00 CS 14m-OO 1-Q-O.{I) CS

Alt Bus Selection Word

I

0000 0000
pri Bus Selection Word 0000 0000

5.2.2.1.6 I Terminal Flag Bit Inhibit 14m-OO 1-0-0-00 CS 14m-OO 1-Q-O.{I) CS

A:( 4/ 0/ 0) 1-1-()1-()1 1-0-0-01 DC 1-1-()1-()1 1-0-0-01 DC

B:( 4/ 0/ 0) 14m-OO 1-0-0-01 TF 1-0-01-00 1-0-0-01 TF

1-1 1-Q-O.{I) CS 1-1 1-Q-O.{I) CS

1-0-01-00 1-0-0-00 CS 1-0-01-00 1-Q-O.{I) CS

1-1-31-07 1-0-0-01 TF 1-1-31-07 1-0-0-01 TF

14m-OO 1-0-0-01 TF 14m-OO 1-Q-O-01 TF

" I 11-1-()1-()1
1-0-0-00 DC 1-1-()1-()1 1-Q-O.{I) DC

1-0-01-00 1-0-0-00 CS 1-0-01-00 1-Q-O.{I) CS

SUBTITLE: Optional Protocol Tests

I DATE:
14 Nov 1997

I Page:5.2.2.1. Optional Protocol TIME: 11:53:43 22 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Reference
Section

5.2.2.1.7

5.2.2.1.8

5.2.2.2
5.2.2.2.1

5.2.2.2.2

5.2.2.2.3

5.2.2.2.4

5.2.2.2.5

Test Description
aJs: (!VI art/ erron/ t:usyart)

Transmit Vector

A:( 21

B:( 21

VECTOR Word
Transmit Last Command

A:( 21 0/
B:( 21 0/

Word

0/

0/

Status Word

Service Request

Broadcast Command Received

Busy

Subsystem Flag

Terminal Flag

SUBTI~: Optional Protocol Tests
5.2.2.1.7. Transmit Vector Word

Q)

0)

0)

Q)

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A

Camard I RespcnseISTAT

1-1-ID-16I 1...<J-O..OOI CS

1-Q-{)1-{D

1-Q-{)1-01

1-1-ID-18

1-1-aJ-02

1-1-ID-18

1-1-ID-18

1-Q-{)1-{D

1-1-ID-18

1-1-o1-{D

1-1-ID-18

1-Q-{)1-{D

1-1-01-01

1-1-o1-{D

1-1-o1-{D

1-1-01-01

1-Q-{)1-{D

31-Q-{)1-{D

1-1-ID-18

1-Q-{)1-{D

31-Q-{)1-{D

1-1-01-01

31-Q-{)1-{D

1-1-ID-18

5100
1...<J-O..OO C S

--- NR
1-4-0-00 ME
1-4-0-00 ME
1-4-0-00 ME
1-4-0-00 ME
1...<J-O..OO C S

1...<J-O..OO CS

1...<J-O..OO CS

1...<J-O..OO CS

1...<J-O..OO CS

1-1"'{)"oo DC

1-1"'{)"oo SR

1-1"'{)"oo SR

1...<J-O..OO DC

1...<J-O..OO CS

--- NR
1-Q-O-16 BCR

1...<J-O..OO CS

--- NR
1...<J-O..OO CS

--- NR
1-4-0-16MBR

BUS B

Camard I RespcnseI STAT

1-1-ID-16 I 1...<J-O..OO I CS

1-Q-{)1-{D

1-Q-{)1-01

1-1-ID-18

1-1-aJ-02

1-1-ID-18

1-1-ID-18

1-Q-{)1-{D

1-1-ID-18

1-1-o1-{D

1-1-ID-18

1-Q-{)1-{D

1-1-01-01

1-1-o1-{D

1-1-o1-{D

1-1-01-01

1-Q-{)1-{D

31-Q-{)1-{D

1-1-ID-18

1-Q-{)1-{D

31-Q-{)1-{D

1-1-01-01

31-Q-{)1-{D

1-1-ID-18

5100
1...<J-O..OO CS

--- NR
1-4-0-00 ME
1-4-0-00 ME
1-4-0-00 ME
1-4-0-00 ME
1-0-0-00 CS
1...<J-O..OO CS

1-0-0-00 CS

1...<J-O..OOCS

1...<J-O..OO CS

1-1"'{)"oo DC

1-1"'{)"oo SR

1-1"'{)"oo S R

1...<J-O..OO DC

1...<J-O..OO CS

--- NR
1-0;-0-16BCR
1...<J-O..OO CS

--- NR
1...<J-O..OO CS

--- NR
1-4-0-16MBR

1-1-01-01 1~ DC 1-1-01-01 1~ DC

1-1-<:2-{D 1~ BUSY 1-1-<:2-{D 1~ BUSY

1-1-01-01 1...<J-O..OODC 1-1-01-01 1...<J-O..OODC

1-1-01-01 1...<J-O..OOCS 1-1-01-01 1...<J-O..OOCS

1-1-01-01

1-1-<:2-{D

1-1-01-01

1-1-o1-{D

1-1-o1-{D

1-1-01-01

1-Q-{)1-{D

1-1-01-01

1-1-o1-{D

1-1-o1-{D

1~ DC
1~ SF
1-0-0-00 DC
1-0-0-00 CS
1-0-0-00 CS

1-Q-O-01 DC

1-Q-O-01 TF

1-0-0-00 DC

1-0-0-00 CS

1-0-0-00 CS

1-1-01-01

1-1-<:2-{D

1-1-01-01

1-Hn-Q)

1-1-o1-{D

1-1-01-01
1401-{D
1-1-01-01
1-1-o1-{D
1-1-o1-{D

DATE:
TIME:

14 Nov 1997

11:53:43

1~ DC
1~ SF
1-0-0-00 DC
1-0-0-00 CS
1-0-0-00 CS

1-Q-O-01 DC

1-Q-O-01 TF

1-0-0-00 DC

1-0-0-00 CS

1-0-0-00 CS

Page:
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TEST SYSTEMS, Inc.MIL-STD-1553B RT VALIDATION TEST REPORT SUM-Y.DAT
By: TEST SYSTEMS, Inc. 11/14/97 (09:52:54)

Reference Test Description BUS A BUS B
Section as: (1U1art/ errors/ I:usyart) CamIrd RespaIse STAT CamIrd RespaIse STAT

5.2.2.3 Illegal Command
part A N/A N/A

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

part B N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

5.2.2.4 Broadcast Mode Commands
5.2.2.4.1 Synchronize without data 1401-(D 1"'{)"{)'oo CS 1401-(D 1"'{)"{)'oo CS

A:( 21 0/ 0) 31-1 - - - NR 31-1 - - - NR
B:( 21 0/ Q) 1-1-00-18 1-0-0-16 BCR 1-1-00-18 1-0-0-16 BCR

5.2.2.4.2 Synchronize with data 1401-(D 1"'{)"{)'oo CS 1401-(D 1"'{)"{)'oo CS
A:( 21 0/ 0) 31400-17 - - - NR 31400-17 - - - NR
B:( 21 0/ 0) 1-1-00-18 1-0-0-16 BCR 1-1-00-18 1-0-0-16 BCR

SYNC Word 0000 0000

i
5.2.2.4.3 Initiate Self-Test 31-1-00-03 - - - NR 31-1-00-03- - - NR

A:( 1%8/ 0/ 0) 1-1-Q1-(D - - - NR 1-1-Q1-(D- - - NR
B:( 1%8/ 0/ 0)

(T S 100,000uS) 752 752

5.2.2.4.4 Xmtr Shutdown/Override 1401-(D 1"'{)"{)'oo CS 1401-(D 1"'{)"{)'oo CS

A:( 4/ 0/ 0) 1401-(D 1"'{)"{)'oo CS 1401-(D 1"'{)"{)'oo CS

B:( 4/ 0/ 0) 31-1-ID-04 - - - NR 31-1-ID-04- - - NR

!

1-1-00-18 1-0-0-16 BCR 1-1-00-18 1-0-0-16 BCR
1401-(D - - - NR 1401-(D - - - NR
1401-(D 1"'{)"{)'oo CS 1401-(D 1"'{)"{)'oo CS

31-1-ID-a> - - - NR 31-1-ID-a> - - - NR
1401-(D - - - NR 1401-(D - - - NR

31-1-ID-a>- - - NR 31-1-ID-Q)- - - NR
1-1-00-18 1-0-0-16 BCR 1-1-00-18 1-0-0-16 BCR

i 1401-(D 1"'{)"{)'oo CS 1401-(D 1"'{)"{)'oo CS

I
1401-(D 1"'{)"{)'oo CS 1401-(D 1"'{)"{)'oo CS

I

ISUBTITLE: Optional Protocol Tests DATE: 14 Nov 1997 Page:
5.2.2.3. Illegal Command TIME: 11:53:43 24 of 26



TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

Reference
Section

5.2.2.4.5

5.2.2.4.6

5.2.2.4.7

5.2.2.4.8

Test Description
b: (IUI art/ errors/ tu;y art)

Selective Xmtr Shutdown
A:( 4/ 0/ 0)

B:( 4/ 0/ 0)

Alt Bus Selection Word

pri Bus Selection Word

Terminal Flag Bit Inhibit
A:( 4/ 0/ Q)
B:( 4/ 0/ Q)

Reset Remote Terminal

Delay to Stable Response
A:( 1768/ 0/ 0)

B:( 1768/ 0/ Q)

(T s 5000us)

Clear Xmtr Shutdown

A:( 2/ 0/ Q)

B:( 2/ 0/ 0)

Dynamic Bus Control
A:( 2/ 0/ 0)
B:( 2/ 0/ 0)

SUBTI~: OptionalProtocolTests
5.2.2.4.5. Selective Xmtr Shutdown

SUM-Y.DAT

11/14/97 (09:52:54)

BUS A

COmErd I ResJx:nse ISTAT

1-Q-{)1-Q)

1-Q-{)1-Q)

31...{)..(X)..aJ

1-1-00-18

1-Q-{)1-Q)

1-Q-{)1-OO

31-o-ID-21

1-Q-{)1-Q)

31-o-ID-21

1-1-00-18

1-Q-{)1-Q)

1-Q-{)1-Q)

31...{)..(X)..aJ

1-1-00-18

1-Q-{)1-OO

1-Q-{)1-Q)

1-Q-{)1-Q)

1-1-01-01

1-Q-{)1-Q)

31-1...{D.Q)

1-1-00-18

1-Q-{)1-Q)

31-1-31-07

1-1-00-18

1-Q-{)1-Q)

1-1-01-01

1-Q-{)1-OO

31-1...{D.{B

1-1-01-00

1-{)-{)...(X) CS
1-{)-{)"'(x) CS

--- NR
140-16 BCR
1-{)-{)"'(x) CS

1-{)-{)"'(x) C S

--- NR
1-{)-{)"'(x) CS

--- NR
140-16 BCR
1-{)-{)"'(x) CS

1-{)-{)"'(x) C S

--- NR
140-16 BCR
1-{)-{)"'(x) CS

1-{)-{)"'(x) CS
0000
0000

1-{)-{)"'(x)

1...o-D-01

1...o-D-01

- --
140-16
1-{)-{)"'(x)
- --

140-17
1...o-D-01
1-{)-{)"'(x)

1-{)-{)"'(x)

- --
- --

CS
DC
TF
NR
BCR
CS
NR
BRTF
TF
DC
CS

NR
NR

21

1-1-ID-04 1-{)-{)"'(x) CS

1-1-o1-Q)- - - NR
31-1...{D.{B- - - NR
1-1-01-00 1"'()"()'oo CS

1-1-01-Q)

1

1"'()"()'oo CS

31-1-00-00- - - NR
1-1~ 1-4-0-16MBR

BUS B

COmErd I ResJx:nse ISTAT

1-Q-{)1-Q)

1-Q-{)1-OO

31...{)..(X)..aJ

1-1-00-18

1-Q-{)1-Q)

1-Q-{)1-OO

31"'{)"(x)"21

1-Q-{)1-Q)

31"'{)"(x)"21

1-1-00-18

1-Q-{)1-Q)

1-Q-{)1-OO

31...{)..(X)..aJ

1-1-00-18

1-Q-{)1-Q)

1-Q-{)1-Q)

1-Q-{)1-Q)

1-1-01-01

1-Q-{)1-Q)

31-1...{D.Q)

1-1-00-18

1-Q-{)1-OO

31-1-31-07

1-1-00-18

1-Q-{)1-Q)

1-1-01-01

1-Q-{)1-Q)

31-1...{D.{B

1-1-01-Q)

1-{)-{)"'(x) CS
1-{)-{)"'(x) CS

--- NR
140-16 BCR
1-{)-{)"'(x) CS
1-{)-{)"'(x) CS

--- NR
1-{)-{)"'(x) CS

--- NR
140-16 BCR
1-{)-{)"'(x) CS
1-{)-{)"'(x) C S

--- NR
140-16 BCR
1-{)-{)"'(x) CS

1-{)-{)"'(x) CS
0000
0000

1-{)-{)"'(x)

1...o-D-01

1...o-D-01

- --
1-0-0-16
14O-CD
- --

1-0-0-17
1...o-D-01

14O-CD

1"'()"()'oo

- --
- --

CS
DC
TF
NR
BCR
CS
NR
BRTF
TF
DC
CS

NR
NR

20

1-1-ID-04 1"'()"()'oo CS

1-1-01-Q)- - - NR
31-1...{D.{B- - - NR
1-1-01-00 1"'()"()'oo CS

1-1-01-00 1"'()"()'oo CS

31-1-00-00- - - NR
1-1~ 1-4-0-16MBR

DATE:
TIME:

14 Nov 1997

11:53:43
Page:
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TEST SYSTEMS, Inc. MIL-STD-1553B RT VALIDATION TEST REPORT
By: TEST SYSTEMS, Inc.

SUM-Y.DAT

11/14/97 (09:52:54)

Reference

Section
Test D.scription
b: (IU'! aIt./ errors/ b.Jsy alt.)

BUS A

Camard I Respc:nse ISTAT
BUS B

CamJ!nj I Respc:nse ISTAT

5.2.3 Noise Rejection
Words Received

Noise Level used (mV)
A:(1333334/ 0/ Q)
B:(1333334/ 0/ 0)

1-Q-D-OOI 140-0) CS 1-Q-D-OOI 140-0) ICS

44,000,022 PASS 44,000,022 PASS
140 140

SUBTI~: Optional Protocol Tests
5.2.2.5. Error Injection

DATE:
TIME:

14 Nov 1997

11:53:43
Page:

26 of 26

5.2.2.5 IError Injection
-Broadcast Messages

5.2.2.5.1 I

parity: BC-RT Broadcast
5.2.2.5.1.1 Command w/Parity Error 131-o-o1-D1

- - - NR 31-0-01-D1 - - - NR
1-1-00-18 1-0-0-16 BCR 1-1-00-18 1-0-0-16 BCR

1-o-o1-aJ 140-0) CS 1-o-o1-aJ 140-0) CS

31-o-o1-aJ - - - NR 31-o-o1-aJ - - - NR

1-1-00-18 140-0) CS 1-1-00-18 140-0) CS

1-o-o1-aJ 140-0) CS 1-o-o1-aJ 140-0) CS

5.2.2.5.1.21 Data Word Error 31-0-01-D1 - - - NR 31-0-01-D1 - - - NR

A:( "52J 0/ Q) 1-1-00-18 1-0-0-16 BCR 1-1-00-18 1-0-0-16 BCR

B:( "52J 0/ Q) 1-o-o1-aJ 140-0) CS 1-o-o1-aJ 140-0) CS

31-o-o1-aJ - - - NR 31...Q.{)1-aJ - - - NR

1-1-00-18 1-4-{}..16 MBR 1-1-00-18 1-4-{}..16 MBR

1...Q.{)1-aJ 140-0) CS 1...Q.{)1-aJ 140-0) CS

5.2.2.5.2 I Message Length: BC-RT 31...Q.{)1-D1 - - - NR 31-0-01-D1 - - - NR

Broadcast 1-1-00-18 1-0-0-16 BCR 1-1-00-18 1-0-0-16 BCR

A:( "53/ 0/ 0) 1-o-o1-aJ 140-0) CS 1...Q.{)1-aJ 140-0) CS

B:( "53/ 0/ 0) 31...Q.{)1-aJ - - - NR 31-o-o1-aJ - - - NR

1-1-00-18 1-4-{}..16 MBR 1-1-00-18 1-4-{}..16 MBR

1...Q.{)1-aJ 140-0) CS 1...Q.{)1-aJ 140-0) CS




