MT25081 ARINC629 RECEIVER/MONITOR

tEroinsen

submchary of
§mmnﬁﬁmsnmmummnammm

DEVICE INTERNAL ORGANISATION

MT2Eed1

Bo

E
l
H
cLocK BUS QUIET i
RECOUERY || DETECTOR | | CHIP SELECT | | ..
| | CRC CHECKER ACCESS CONTRoL|_' S5,
SIM ;
INTERFACE i SUB-SYSTEM
+— pATA DECODE - e | INTERFACE
#=-— & CHECKING | ADORESS - oMA e
GENERATOR CONTROLLER [~
T [ E——
TX MONITOR, /' ] CONTINUOUS |
SHUTDOWN (...__. MONITOR | REGISTERS :fggg“gogg°g
INTERFACE CIRCULTRY & COUNTERS
MONITOR MODE
MICRO CODE
fti——
PERsoNALITY (4" L HICRO PROGRAT PERSONALLTY
MEMORY ; CONTROLLER CONTROLLER MEMORY LOADER
INTERFACE MICRO CODE
ARINC 629 INTERFACE ORGANISATION
3z mix PERSONALITY
OSCILLATOR | |MEMORY
L_rmzaanmlﬁs
RECEIVER/MONITOR SUB-SYSTEM
1 CHIP (MT25001) T BUS
ARINC B29 _| sIM i
BUS STUB . ARINC 623 :
L TRANSMITTER .
EEATURES

USE ALONE FOR LOW-COST READ-ONLY

TERMINAL APPLICATIONS.

COMPATIBLE WITH BP AND CP MODE

DATABUS SYSTEMS.

POWERFUL SUB~-SYSTEM ADDRESSING MODES

FOR EFFICIENT DATA HANDLING.

124 PIN PGA PACKAGE.

USE WITH TX/PROTOCOL CHIPS FOR FULL

FUNCTION TERMINAL APPLICATIONS.

TRANSMISSION

MONITORING

CAPABILITY

EXCEEDS REQUIREMENTS OF ARINC 629 FOR
HIGHER DATA INTEGRITY.

SUPPORTS PERSONALITY MEMORY PROGRAMMING

VIA THE SUB-SYSTEM BUS AND THE ARINC629
DATABUS.

LOW POWER CMOS TECHNOLOGY.
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4.0 GENERAL DESCRIPTION
This device can be used alone as a read-only ARINC 629 terminal or as part of
a full function terminal. It implements the receive and transmission monitering
functions defined in ARINC 629 with a number of additional features. It is
compatible with the standard ARINC 629 Serial Interface Module (SIM).
In receive mode, the device will:-

Decode incoming labels, rejecting any containing errors.

Determine from its personality program whether this wordstring is to be
received or ignored.

For wordstrings of interest, the destination address in sub-system memory
is computed from the labal/extensicn, this terminals CID {channel
identifier), and the personality program.

Datawords following the label are decoded, checked for errors and
transferred to the sub-system by DMA (direct memory access).

Options include an interrupt to the sub-system at the start and/or end of the
wordstring transfer, CRC (cyclic redundancy code) checking of weordstrings

including label, direct/indirect address modes and automatic double buffering
of data.

When used as part of a transzit/receive terminal, the device will:-
Continuously monitor the transmitter for spurious transmissions.
Detect when the transmitter is active and switch ints monitor mode.
Use the personality program teo check sach monitored message as follows:-
The label/extension value is legal for this terminal.
Wordstring coding, parity, and sync pattern is legal.

Each wordstring contains the correct number of datawords.

The number of wordstrings in a message does not exceed the programmed
limit.

When an error is detected, the device will issue a soft shutdown signal to
stop the transmission,

If errors are detected in saven consecutive transmissions, the device will
igsue a hard shutdown signal tc the transmitter.

The above monitoring actions fulfil all the requirements specified in the ARINC
629 standard. The following enhanced monitoring functions may be selected for
any wordstrings:-

CRC checking of a monitored wordstring (label + datawords).

Word-by-word comparison of monitored data with expected values read from
the sub-systen.

write-back monitored data to the sub-system (e.g., for local wrap-around
testing).

The device has two functions to support personality memory loading and checking.
Normal receive/monitoring is disabled during these operations. The sub-systen
processor may read and write personality memory by addressing the device as a
peripheral and accessing internal registers. Personality memory may also be
loaded via the ARINC 629 databus using a special command and data sequence.
This sequence does not interfere with normal bus operation and provides a high
degree of protection against operating with a corrupt personality program.
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2.0 Recejve Mode
The chip uses a receive personality program (RPP) to control the following:

Selective reception of wordstrings based on label value and label extension
(scurce channel ID).

sgle?tiqn_og destination address and address mode in sub-system memory for
receliveq qgatta.

Signalling wordstring received by intarrupt & vector te the sub-systenm
processor.

Enabling/disabling hardware CRC checking.

Full multiple personality cperation (i.e., modification of sub-system address
by received label extension, this system channel identifier and offset pointer)
is possible using RPP alone or with an additional multiple personality program

menory (MPP). '

RPP bits select addressing mode for each wordstring. The sub-system address may

ha Airace indirant Aw inddvase with saudramadrdia daihla R ffarimes Trdiracse
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addressing allows the sub-system processor to use multiple buffers for any
wordstring. The processor switches between buffers by changing the indirect
address pointer value in sub-system memory. This may be necessary to avoid the
sub-system using data at the same time as the data is being updated, and
consequently seeing inconsistent values., In automatic double buffering mode,
the receiver/monitor device manages the buffers to ensure the sub-system alwvays
has available the latest complete good wordstring data without the need for
interrupts or other processor action. When automatic double buffering is
selected for a wordstring, the following actilons take place. At system start-
up, the sub-system must initialise a pair of indirect address pointers pointing
to a pair of data buffers. The first pointer is located at the usual indirect
address mode pointer address and the second pointer at the next higher word
address. Naw data received from the databus is written tec a buffer using tha
tirst pointer, whilst the sub-system reads data in the other buffer using the
second pointer. When the new data has been received complete and error-free,
the receiver/monitor chip exchanges the two pointers in a single indivisib}e
operation. The sub-system can now read the new data and the othsr buffer is
made available for the next update. If the sub-system is reading data when the
pointers are swopped it can continue to use the old data up until the start of
the next update. There is a restriction on the use of CRC checking with
automatic double buffering (ADB) in this device. Errors in received data
detected by the CRC checker will not inhibit the pointer exchange. An error
status register bit and receive error strobe (RERFN) will be set to indicate
this condition. All other types of receive error inhibit pointer exchange.

A strap input selects whether the chip is enabled (for receive) or disabled when
the chip comes out of reset. When indirect addressing is used, the sub-system

processor should initialise indirect pointers before enabling the chip to
prevent wordstrings being transferred to random addresses in sub-system memory.
In other cases, especially simple systems with no sub-system processor, the chip
may be initialised enabled ready to receive data.
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ge
strocbe may be generated at the start or e of wordstring reception (or both).
The interrupt vector (in RPP) may be used to determine which wordstring
generated the interrupt. .

Errors detected whilst receiving data will cause the RERFN output to be
asserted. The source of the error may be determined by reading internal
registers on the chip.

2.0 Monjtor Mode

The chip may be used with an MCE ARINC 629 transmitter chip, or as a monitor for
any '629 terminal device., It automatically switches into monitor mode when it
detects the transmitter is active. The RPP may be pregrammed to check for
errors and terminate transmission when errors are detected. Basic checks are
always performed. Additional checks may be selectively enabled for any
wordstring. The MONERRN cutput is asserted whenever an error is detected. This
may be used to interrupt the sub-system processor. The gsource of the error may
be determined by reading internal registers. The chip can additionally accept
error inputs from a transmitter chip and access protocel chip and generate a
hard shutdown signal (TXE) if too many errors occur as defined in the ARINC 629
standard. In addition TXE shutdown occurs whenever the chip is disabled to
prevent unmonitored transmission.
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The following conditions are always checked and transmission should be
terminated (by MONERRN) on any of these errors:

Transmitted wordstrings too long or message too long (babbling).
Illegal label/label extension being transmitted (impersonation). Invalid
word coding/parity/sync pattern.

When basic check mode with CRC checking is enabled:

A CRC check on the wordstring (including label) is performed. A
transmission error is reported if the check fails.

When compare check mode is enabled:
The value of each transmitted data word is compared against data read from
the sub-system memory via an interface which is independent of the
transpitter. Transmission is terminated if data values do not agree. The
data for comparison may be read from the same memory location as the
transmitted data, or from a different location or even a different sub-
systen. :

When write-back check mode is enabled:
The value of each monitored word is written back to sub-system memory via
an interface which is independent of the transmitter. The destinatien
address is as programmed in RPP, It should be different from the location
of the transmitted data and may be in a different sub-system. It is the
responsibility of the sub~-system processor to check this data.

Either CRC Checking, Compare, or Write-back checking may be selectively enabled
for each wordstring by RPP programming. In each case the transmitted data is
picked off at the bus coupler, returned through the SIM, decoded and checked in
the receiver/monitor chip.

4,0 Protocol Pparameter [oading

Bus access protocol timing parameters (TI, SG, TG etc) are stored in the four
highest addressed RPP cells (32 bytes). When the chip comes out of reset in the
enabled state or when the chip detects a monitoring error, these parameters are
read. The receiver/monitor chip does not use these parameters, but their values
may be strobed into an associated protocol chip using the PLOADN signal. There
are 16 parameter sets stored in RPP. 0Only the one corresponding to the value
of the chip CID (channel identifier) inputs is used. The format of these words
is shown below.

ADDRESS RPP

FoF[_CP/MAL | CID=ANY
7FEe [EALTT i
7FEL [ ScesTe ] J C10~e
7FE2 [ EGL/]
2Fea[scarTe ] J €10t
7FE4 [ ST Cc1oe2

TFFD Ge/TG
TFFE GLl/
7FFF SGa-TG

ClDw1s

7FFe|[ SGi-TT gcm_“

Note: The CP/MAL word occupies the highestldffsat vector location which cannot
therefore be programmed for use as an offset vector. These parameters are
described more fully in the protocol chip datasheet.

5.0 Personality Memovy Ioading

The RPP/MPF memory may be (E)PROM, EEPROM or RAM. When writable memory is used
(EEPROM or RAM), the RPP/MPP may be written via the sub-aystem interface (by the
sub-system processor) or via the ARINC 629 databus using a special leading
sequence. When the chip is held in reset, the perscnality memory busses and
control signals are tri-stated so the memory could be accessed by external
hardware during this time. Personality memory contents can also be read via the
sub-system bus.
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5.1 Access via the Sub-Svstenm

Before loading, the chip receive function must be disabled, and the personality
memory load/read-back function enabled. This is done by writing vaiues into the
chip configquration register. Alse, the first address (in RPP or MPP) te be read
or written must be 1oaded into the chip address reqister. Personality memory
may now be read or written one byte at a time, the address ne;ng incremented
automatically after each operation. The following section on Chip Salect
read/write operations details addresses used to access internal registers and
RPF/MPP memory. Figure 4 shows the mapping of RPP/MPP address lines onto

address register bits for loading/read-back.

After loading, the personality memory load/read-back function should be disabled
and then the chip receive function may be re-enabled.

2.2 Access via the ARINC 629 Databus

A specific sequence of command and data wordstrings received over the databus
will switch the chip into a mode where it can load received data into its
personality memory. This sequence is designed to aveoid interference with normal
bus traffic, and to minimise the probabllity of unintentional or incorrect
programming of personality memory. The chip will only switch back to normal
receive/monitor operation when the appropriate command sequence is received and
it has received the personality memory data complete and without error.
Detailed loading infermation is included in Appendix 1.

5.3 Disable-on—-Reset Strap

The 'disable on reset' strap input controls how the chip behaves when the power-
on-reset signal is removed.

First consider a system with no sub-system processor or where the processor is

e f il onl e wrwed b e e draaewmdwal i rrrmadd am wasietar Far {mtacsrity
IIUI- P=I..IIIJ. DI-U\J e ld Wi b \-B I-U il wOLilAdid b Sl e ke Ak iy R LW R A SV e i e e e Nl - e W
reasons.

Tieing this strap input to 'disable’ ensures the terminal will start-up in a
state where it will not receive any data (or permit any transmissions) until it
has received a valid set of personality memory data over the '629 databus. This
prevents the chip trying to receive data before the RPP/MPP has been loaded with
a valid program.

Tieing this strap input to 'enable' allows the terminal to start-up ready to
receive data and monitor transmissions. It simultaneously inhibits any

el iy wammarer Toanddma trim e Amdabuaes Mhdos amwnmoamamis {2 mowwmormmesd adem Smw
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systems with fixed personality programs.

Now consider a system with a sub-system processor which is permitted to write
to the terminal cenfiguration register. The strap input will still control
whether the terminal comes cut of reset with its receive/monitor function
enabled or disabled, but its effect can be subsequently overridden by writing
to the configuration register. It is useful to set the strap input to ‘disable’
in systems which use indirect addressing. This will prevent the terminal
receiving data and writing it to random locations in memory before the processor

has initialised the address pointers. The processor can enable the terminal
after softvare initialisation by writing to the conficuration register.

These are accessed by sub-system processor controlled read/write cycles with CSN

(cnlp salect) assarted. Address decodes are:

Al19-A4 A3-AL

XXXXXX 000 Read status register, Write Configuration Register.
XXXXXX 001 Read Interrupt Vector Register.

XXXAAX 010 Read EXT/Label Register.

XXXXXX 011 Read/Write Sub-System Address Register.

XAXAXX 1Xo Read/Write a Byte to RPP menmory.

XXXXXX 1X1 Read/Write a Byte to MPP memory.

Notes: Write to Sub-System address register and Read/Write to personality

memory ie conditignal on conficuration registar satting
emory conciticonal o conilguratlion reglister setling.

Definitione of internal register hit functions follow.
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6.1 Configquration Register Bits

Bit o 0 = Master Disable Recelver/Monitor function,
1 = Enable Rx/Mon when permitted by Bit 1
(Bit0o = 1 at reset),

Bit 1 1 = Enable Personality memory loading and Disable Rx/Mon function
(Bitl = 'Disable-on-reset' strap at reset).

Bit 2 0 = Select personality memory access from sub-system,
1 = Select personality memory load via '629 Bus

(Bit2 = 1 at reset).

Bit 3 1 = Force a minimum of one wait state for sub-system DMA transfers
(Bit3 = 0 at reset).

Bit 4 1 = Permit monitored transmitter to send special command and data
vordstrings under label FFC for personality memory loading
(Bit4 = 0 at reset).

Bit 5 0 = Normal chip operation,

1 = Chip Test Mode (Bit5 = 0 at reset).
Bits 6-15 Reserved.

Note: Bit 1 is also set to 1 whilst loading personality memory data via the
ARINC 629 bus and reset to 0 when loading is successfully completed.

6.2 Status Regjster Bits

Bits 0-2 Monitor Error Countar Valua 0-7, TX shutdown when count=7,

Bit 3 1 = Monitor has detected an error, reset when status read.

Bit 4 1 = Receiver has detected an error, reset when status read.

Bit 5 1 = String Active i.a., a wordstring is being received.

Bit 6 1 = Tha chip receive/monitor functiocn is enabled (i.e. the device is

enabled and not in personality memory programming mode).
Bits 7-15 Not defined.

Note: Monitor error status (bit 3) is set whenever the monitor errer strobe

(MONERRN) is agserted (low). This happens whether MONERRN is driven low from
within this chip or from an external source.

6.3 Interrupt Vector Register
This is a copy of bytes 4 & 5 of the current RPP cell entry.

Bits 0-2 BADR - subsystem bhlock address (Al7-19).

Bit 3 0 = Enable automatic double buffering mode.
Bit 4 0 = Late Interrupt enable.

Bits 5~6 Monitor mode/CRC enable bits.

Bit 7 0 = Indirect sub-system address mcde enable.

Bits 8-15 RIV - 8 bit interrupt vector.

6.4 EXT/Label Register

This register contains the last label extension + label received or monitored.

£.,5 Sub-Svgtem Addregg Register

During receive (and monitor compare or writeback) this register contains the
address of the last word written or about to be written (or read in compare
mode). This register may be read after an error to discover whereabouts in a
wordstring the error occurred. It is alsc used as the personality memory
address register for loading/readback via the sub-system interface. The chip
receive/monitor function must be disabled and personality memory loading via the
sub-gystem must be enabled before the address register can be written from the
sub-system.
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§.6 Read/Write to RPP/MPP

Any attempt to read or write personality memory is ignored until configuration
register bitx are set to disable the receive/monitor function and enable
personality memory access. Data is accessed one byte at a time. Only the least
significant 8 data lines (DO0-7) are used, D8-1%5 are dont care on write and
indeterminate on read. The personality memory address is taken from the sub-
system address register and incremented after each read or write. Figure 4
defines the mapping of address register ontc memory address lines.

7.0 RPP Memory Format

The receive personality program (RPP) memory contains an 8 byte cell
corresponding to each of the 4096 label values. B0-Bll address the cell (these
address bits take the same values as the ilabel) and RZ0-RZ2 address a byte (0-7)
within the cell. The cell contents determines the device response to each label
received or monitored. This is described fully in the ARINC 629 standard.

RPP Cell Forpat
byte 0 byte 1
MADR LADR
RM MSC : RWC
RIV MODE BADR

I/E op MOVR (LOVR)

byte 6 byte 7
BADR 3 bit sub-system block address (Al9-A17). This field supplies

high order sub-system address bits to extend the addressing
range beyond 64K words. Wordstring addresses must not cross
block boundaries.

MADR 16 bit sub-system word address (Al6-Al).

LADR

RM 3 bit control fiesld ( DAT, VWS, RIVE ).
DAT=0 indicates this wordstring contains datawords following the
label.

VWS=0 indicates the first dataword contains the wordstring
wordcount {i.e., variable wordstring format).

RIVE=0 specifies an interrupt should be generated at the start
of receiving this wordstring (early interxrupt).

MsC 5 bit message counter used in monitor mode. The value 1F (hex)
in this field indicates this wordstring rmust not be transmitted
by this terminal, When this wordstring is the first string in
a {level 1) measage, this fisld is set to the ones complement of
the maximum number of wordastrings which may be transmitted in
the message. For monitored wordstrings which are not the tirst
string in a message, this fjield may be set to any value except
1F.

RWC 8 bit dataword count for the wordstring. It specifies the exact
number of datawords expected (in receive or monitor mode) except
when variable wordstring format ls used, when it specifies the
maximum permissible wordcount. RWC is the ones complement of
the word count for counts from 1-255. The value FF (hex)
specifies 256 datawords.

RIV 8 bit interrupt vector.
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MODE 5 bit control field ( IND, MON(2), RIVL, ADB ).

IND Direct/indirect bit. This controls whether the sub-system
memory address generated from ADR & OVR is the destination
of the first data word in a string (direct) or contajins a
16 bit pointer to the first data word (indirect). The
indirect pointer and the data both share the same block
address (BADR), 1=Direct, O=Indirect.

MON “This 2 bit field specifies basic monitering (11), compare
check mode (01), write-back check mode (10) or basic
monitoring with CRC c¢hecking (00). Setting this field to
(00) also enables CRC checking on received wordstrings.

RIVL Late jinterrupt enable bit (O=Enable Interrupt). When
anabled, generates an interrupt at the end of receiving an
error-free wordstring.

ADB Automatic Doubls Buffering Enable bit (0O=Enable). Indirect
addressing (IND=0) must be smelected when ADB is enabled.

I/E 1 bit internal/external MPP control bit. Determines whether the
offset vector (OVR) is read from RPP or MPP. 1 = saelect MPP,
0 = gelect RPP.
oP 7 bit offset pointer. This is used in forming the offset vector
address as described in the ARINC 629 standard.
MOVR 16 bit offset value (2 bytes in consecutive cells, lower address
LOVR contains most signiticant byte).
8.0 Receiver/Monitor Chip Interfaces
8.1 SIM Interface

The chip receives asynchronous complementary manchester sncoded data from a SIM
and returns a regenerated twice data rate clock.

Signals
RXI ,RXN
RXCK

inputs Received Manchestsr sncoded data (2M Bit/sec.).

ocutput 4MHz clock regenerated from data.

rree LU UL LU UL LT
RXI \ 4
RXN A— -
RXCK { \ / \ /

i i

i U

26nS Max. Z6nS Max.
(3epF Load)

RXI/RXN may be asynchronous ~ they are sampled on the falling edge of RICK.

RXCK is phase~-locked to RXI/RXN transitions by the clock recovery circuit.

The interval between consecutive transitions on RXI/RXN may vary by up to
$62.5n8 without loss of data or RXCK phase lock.
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8.2 Personality Memory Interface

This interface has been designed to minimise the chip pin count and provide a
simple interface for most applications whilst maintaining the full flexibility
of multiple personality address configurations. In most applications, a
separate MPP should be unnecessary. The RPP alone provides room for 2000 offset
values. The multiple personality feature supplies a 16 bit offset value to be
added to the sub-system address of any wordstring. The offset value is a
function of this system channel identifier (CID), the received wordstring source
channel identifier (EXT - the labael extensicn field), and an offset pointer for
each label in the RPP. The MPP is a lock-up table of offset values. It can
contain a maximum of 32000 offset values addressed by 4 CID bits plus 4 EXT bits
Plus 7 offset pointer bits. When offset values are stored in the RPP, only 11
address lines are available for the look-up table which means 4 of the 15 offset
address bits must be discarded. It is anticipated that 2 CID bits, 4 EXT bits
and 5 offset pointer bits will be sufficient for most applications and these are
internally wired to the RPP offset value table. If a different confiquration
is required, up to 4 of these bits may be replaced by any of the 4 discarded
bits using an external multiplexer and the RDOFFS select signal supplied. All
15 offset address bits may be connected to a separate MPP when needed. Standard
three line memory control signals (CE, OE and WE) are provided for RPP and MPP.
Figure 1 shows connections for the standard RPP system, figure 2 shows a RPP
with special offset value address configuration, and figure 3 shows a fully
configured system with RPP and MPP.

DATA
\
 RPPCEN |
PPOEN .
4 1 PRWEN
Address Sourcs
for read offszet : -tk
oP4iBl], arq e OB CE
or3[fBle al3
o A2 o LA
tigs o7
MTZ50R) ALl A
oPo {B7 ale 05 [—7
ARINC 629 CIDi IS | A D5 —
RECEIVER/ cIpe - aa RPP D4
MONITOR CHIP  EXT3 {04 _ a7 3J2xs 03—
ExT2 [63 o oz b~
ExTy (B2 P D1
EXTe | Bl a4 oe
esL [Bo a3
1182z, a2
R 1[R2y a1
§ 1|RZe ae
12
og pl
g 3 g § € opgptfPe
T

Il

Fig L. STANDARD RPP CONNECTIONS

ADDRESS

REGISTER | RPT | MPP
BIT 16 |— oF3

BIT 14 Bll oPz

BIT 13 |B10  |oP:

BIT 12 B9 e ]

BIT 11 88 CID3
BIT 18 |87 cip2
BIT & B8 cIDL
BIT 8 BE Clpe
BIT 7 B4 EXT3
BIT 6 |B3 EXTZ
BIT & B2 EXTL
BIT 4 Bl EXTe
BIT 3 |go Bute
BIT 2 RZ2 oPs

BIT I R2tL OPS

BIT® |rRze lora

Fig 4. RPP/MPP MAPPING INTO SUB SYSTEM ADDRESS SPACE
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DATA

4

MT25001

ARINC €29
RECEIVER,

Address Source |
for read offset

MONITOR CHIP

PCEN .
| PPOEN
PEWEN
oP4 | BI1, WE OE CE
ora[Ble. 3 7 “;
op2 (e — ﬁ.l.z
opy [Bg o ot D?
ope By AL D&
cIos (pg o s oS
CIDo | BS ag RPP D4
EXT3 azxxs O3
exT2 Es - s ot Rx8 e
EXTL (B2 - he ot
EXTe LBl . A4 De
s a3
| B =
1
: L 3 “
g’;g ] g 214 Any l=4 address linee may be
MUX suitchad for offsat valus look=-us
]

I Y

1

y

(LLLLTTT

Fig 2. RPP CONNECTIONS FOR SPECIAL OFFSET VALUE ADDRESSING

4

MT25001

ARINC E29
RECEIVER~,

1

Address Source for
read sxtarnal offse

MONITOR CHIP

‘\
| MPPCEN |
PPCEN
N__
.ﬂ?s‘-"_’ :
t P
OP2 [ BLl, ﬂ14uE OE Cl
0:1 [Bie a13
c?ng LI AL2 o7 —1
CIS All Ny
D237 Ale D5
CIDL [BE g 05 —
CIDe | BS | ag RPP D4 5
EXTI (04 a7  32Kxg 03
ExTz (B2 o4 pz2 —
EXT1 /B2 as DL "
EXT® a4 Do
BSL ge a3
oPg [RZZ a2
OPE |RZ1. a1
OP4 [ RZQ. o
oP3 L’g_,%ﬁg——»
WE O Ce
ALS
L 14
i 013
ALz
ALl g; :J
Aid 08 =1
:3 MPP D4 p—
A7 B4¥xe g:
Y=
A4
A3
A2
al
)

Fig 3. FULL RPP/MPP CONNECTION SCHEME
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Signals
BOO-B1l output RPP cell address lines.

RZ0~RZ2 output RPP byte address lines.
(BOG~B1ll and RZ0-RZ2 also double as MPP address lines for external

offset value look-up ~- see figure 3.)

B200-B207 bi-dir RPP/MFPF data lines.

RPPCEN output Active low RPP chip enable control signal.

MPPCEN output Active low MPP chip enable control signal.

PPOEN sutput Active low RPP/MPP ocutput enable controcl signal. _

PEWEN output Active low RPF/MPP write enable control signal. This pin
should have an sxternal pullup resistor or other means of
preventing the memory write signal floating during resaet.

RDOFFS output Read offgzet selector to control special offset address
configuration multiplexer. 0 = reading RPP, 1 = reading
offsat.

B12,0PP6 oautput Extra address bits for special offset address configuration
multiplexer and MPP address ( see figure 3).

The interface is designed to work with 250nS memory chips. Timing of intarnally
generated read/write cycles is shown below. Timing of cycles initiated via the
sub-systen (chip select} interface imposes less severe constraints on the memory

chips.

READ CYCLE WRITE CYCLE

PROEN ————mm -

PPWEN . —_— —
RPPCEN, =\ "\ [
MPRCEN

ge-12,Rze-2, ADDRESS DO TS5
oPPe . aores ADDREES 0 ADDRESS ORI
82008207 ~ R DATE =i DATA_TO MEMORY

PLOADN L -

i'—@.—"—._@_._g - .-@ ‘—'@_.4—®__¢ v @
—{ D’

PARAMETER | DESCRIPTION MINIMUM | MAXIMUM
1 CE TO 0E 12ens | 13ens
2 0E TO DATA VALID 150ns
3 OE TO END OF PLOAD{ L70nS
4 OE WIDTH 245nS | 285nS
5 DATA HOLD aFTER 0|  ons Sons
5 SETUP BEFORE WE L18nS | 130nS
7 WE WIDTH 18008 | 18BnS
8 HOLD AFTER WE 4éns
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8.3 MonitorscControl Interface

This interface comprises signals needed to monitor a transmitter chip and
control transmission shutdown.

fignals

TXHB input From monitored transmitter. Asserted when transmitter is
not active (including between wordstrings in a message).

TXGO input From monitored transmitter. Active high pulse (min width

150ns) indicates start of transmission.

MOKERRN bi-dir Active 1low signal, output indicates error has bheen

detected during transmission monitoring and transmission
ahould be stepned, Inout indicates earror hag been datacted

IR AW S s R W b e § milpme ailiseavawme FeeWa HET DT BR T

by another part of the terminal and the error counter will
be incremented. The minimum pulse width should be greater
than 500nS. This is an open drain output.

TXE output Active high transm{;‘gpuhlo signal to SIM. Used for hard

shutdown of transmitter after repeated esrrors, Also
shutdown during personality memory loading.

8.4 Sub-Systen Interface

This interface can operate in two modes.

1) DMA mode where the busz is acquired and controlled by the terminal chip to
transfer wordstrings to/freom sub-systen memory.

2) Processor controlled mode to read/write RPP/MPP and status registers on the
chip.

A number of signals are bi-directional to support both modes.

Strap inputs SSIMODO-1 configqure bus timing and control signals for
compatibility with VME, Multibus or Zbus systems. A configuration register bit
may be set to force a minimum of one wait state in each DMA cycle. This allows
more time for slow memory sub-systems to generate the DTACK/READY/WAIT signal.

Signals

Al-19 bi-dir 19 Active high Word address lines (8 blocks of 64k words).

DO=15 bi-dir 16 bit active high data to/trom sub-system
snemory/procassor.

NASO bi-dir AS/ or ALE or AS/ Control signal (VME/Multibus/Zbus mode).

NDSO bi-dir DS/ or READ/ or DS/ Contrel signal (VME/Multibus/Zbus
mode) .

RWO bi-dir R/W or WRITE/ or R/W Control signal {VME/Multibus/Zbus
mode) .

NWAIT bi-dir DTACK/ or READY/ or WAIT/ Control signal

(VME/Multibus/Zbus). This is an open drain output stage.

(Note: / aftter a signal indicates active low)

NBUSR bi-dir Active low bus request for DMA. This is an open drain
output stage.

NBUSA input Active low bus acknowledge for DMA.

NBUSAO output Active low bus ack out for DMA request chain.

RIVSN output Active low received wordstring interrupt strobe. Pulse
width is 500nS nominal. .

IVREN input Active low interrupt vector enable. Enables the tri-state
outputs IV0o-7.

Ivo-7 output 8 bit interrupt vector. Tristate outputs.

C8N input Active low chip select for sub-system controlled
read/writes.

ICOCK cutput General purpose BMHz clock aynchronised to sub-systenm

interface DMA cycles.
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8.4,1 Sub-system Bus Acquisition

The terminal device uses the same sequence of actions to gain control of the
sub-system bus in each of the three bus configurations.

a) The terminal waits for NBUSR=1 and NBUSAw=l.

k) The tarminal pulls NBUSR low (open drain) to request the bus.

c) The terminal waits for the sub-system to relinquish control of the bus
and seat NBUSA=(.

d) The terminal executes one or more read/write cycles.

a) The terminal releases the bus and stops driving NBUSR low.

f) The sub-system sets NBUSA=1 and takes control of the bus.

Whenever NBUSA=0 and the terminal is not requesting the bus, NBUSAO is set low.
These two gignals can be used in a bus-grant daisy chain. The delay from NBUSA
to NBUSAO is less than 30nS. For proper terminal operation, bus requests should
be serviced within 4uS. The sequence of operation is shown graphically below.

R A W WV N W WA WV

NBUSR f
(from terminal)

H
NBUSA [ ———
{from sub-syetsm) \l ke /
+

: *
—<READAURITE CYCLECB) . e

DMA BUS CONTROL

When indirect addressing is selected, the first word of a string requires two
DMA cycles. A read cycle is executed to fetch the indirect address and then a
write cycle to write the first data word (or a read cycle for the first data
word in compare monitor mode). In this case, the terminal issues Bus Regquest,
Bus Acknowledge is received, and then the terminal executes the two DMA cycles
{ (read+write) or (read+read)) with a 125nS gap between before releasing Bus
Request.,

When automatic double buffering (ADB) is gelected, at the end of receiving a
string the buffer pointers are updated as follows. The terminal issues Bus
Request, Bus Acknowledge is received, and then the terminal executes four DMA
cycles (read+read+write+write) with a 125nS gap between each before releasing
Bus Request. In both cases the sub-system interface design must allow this DMA
sequence to complete within 4pus,

8.4.2 Terminal controlled (DMA) read/write cycles

The diagrams below show waveforms and timing parameters for each of the 3 bus
configurations. These c¢ycles are executed after the terminal has gained control
of the bus as described above. Timing parametaers ara given relative to the
strobe signals for asynchronous interface design, and relative to IOCK which may
be used to externally synchronise bus operations. '
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8.4.] Sub-system Bus Acquisition

The terminal device uses the same sequence of actions to gain control of the
sub-system bus in each of the three bus configurations.

a) The terminal waits for NBUSR=1 and NBUSA=1.

b) The terminal pulls NBUSR low (open drain)} to request the bus.

c) The terminal waits for the sub-system to relinquish control of the bus
and set NBUSA=Q.

d) The terminal executes one or more read/write cycles.

a) The terminal releases the bus and stops driving NBUSR low.

) The sub-system sets NBUSA=1 and takes control of the bus.

Whenever NBUSA=0 and the terminal is not requesting the bus, NBUSAQ is set low.
These two signals can be used in a bus-grant daisy chain. The delay from NRUSA
to NBUSAC is less than 30nS. For proper terminal operation, bus requests should
be serviced within 4uS. The sequence of operation is shown graphically below.

10CK SN T

+
NBUSR Z ¥
(from terminal)
+
NBLUSA .
(from sub-system) \\\k 4 J
L J

OMA BUS CONTROL

+ —
-—@/NRITE CYCLELS) " re—————

When indirect addressing is selected, the first word of a string requires two
DMA cycles. A read cycle is executed to fetch the indirect address and then a
write cycle to write the first data word {or a read cycle for the first data
word in compare monitor mode). In this case, the terminal lssues Bus Reguest,
Bus Acknowledge is received, and then the terminal executes the two Dnh.cycles
{ (read+write) or (read+read)) with a 125nS gap between before releasing Bus
Request.

When automatic double buffering (ADB) is selected, at the end of receiving a
string the buffer pointers are updated as follows. Tnp terminal issues Bus
Request, Bus Acknowledge is received, and then the terminal executes four DMA
cycles (read+read+write+write) with a 125nS gap between each before releasing
Bus Request. In both cases the sub-system interface design must allow this DMA
sequence to complete within 4ps.

8.4.2 Terminal controlled (DMA} read/write cvcles

The diagrams below show waveforms and timing parameters for each of the 3 bus
configurations. These cycles are executed after the terminal has gained control
of the bus as described above. Timing parameters are given relative to the
strobe signals for asynchronous interface design, and relative to IOCK which may
be used to externally synchronise bus operations.
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£.4.2 Terninal controlled (DMA} read/write cycles

The diagrams below show waveforms and timing parameters for each of the 3 bus
configurations. These cycles are executed after the terminal has gained control
of the bus as described above. Timing parameters are given relative to the
strobe signals for asynchronous interface design, and relative to IOCK which may
be used to externally synchronise bus operations.

YMEBUS Configquration
UME READ CYCLE - L WAIT UME WRITE CYCLE = 1 WAIT
TOCK( 8MHz ) SN TIN T T

B e\ g LY Y S .

BT e -\ g Y o .

R /U - — ] Y ~ ; _pressannasanse

BYACK wiTh NN Y/ TN Y ST

CONTINGE LRNT TN
Al=lg s UALID ADDRESS! _ >mer—w—-___ UALID ADDRESS _ Drrrossswee
(from terminal) 4
DB=1E o BRI TOETR wmwesere @K ORTA_TO MEMORY e
TROM TEMORY

Parameter Minimur | Maximum
NBUSA low to AS/, DS/ & RW/ driven 6.5nS 172ns
AS/, DS/ & RW/ high impedance to NBUSR high 50ns
Address valiad to AS/ low i0ns
Address valid to DS/ low (read) ions
Address valld to D5/ low (write) . 70n5
DS/ low to Data valid (read), Add 125nS per wait state 110ns
DS/ low pulss width (write), Add 125nS per wait state | 115nS
DS/ high to Data dont care (read} ons
DS/ high to Address changing 5ns
Data valid to DS/ low (write) 60ns
DS/ high to Data changing (write) sns
AS/ low to DTACK/ stable 45ns
IOCK pulse width (high) Ss5ns 65n8
IOCK pulse width (low) &0ns 70ns
NBUSA setup time before IOCK low 1ons
IOCK high to AS/ low ons 20ns
IOCK low to AS/ high ons 25nS
IOCK high to Ds/ low (read) ons 25ns
IOCK low to DS/ low (write) onsg 25ns
IOCK low to DS/ high ons 25ns
DTACK/ setup time before I0CK low 10ns
DTACK/ hold time after IOCK low 40ns
Data setup time befors IOCK high (read) 5ns
Data hold time after IOCK high (read) 50ns
IOCK high to Data valid (write) i0ns
IOCK high to Address valid & control sigs driven ons
I0CK low to busses & control sigs high impedance 15ns 45ns
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MULTIBUS READ CYCLE = 1 WAIT MUWLTIBUS WRITE CYCLE - 1 WaIT

tockeamn/ o/ A/ I\ ST

ALE / \ / \

- 17, SR ...f""—\_ /\,__,____,__/ "\ asnonassree.

FRITE e’ b \............../—"—\ N

i wir SR\ Y/ WIT\LNN Y /7

CONTENUL CONTTHUE
Alm1g e e __UALTD BDORESET e UALID ADDRESS _ peewewren
(from terminal) i
D=5 eerrneisenns oo R I T IR AT By oo asrssasen R _DATA_TO _FEMORY __remmsone
FRON FERDRY
Parameter Minipam | Maximum
NBUSA low to READ/ & WRITE/ driven 6.5nS 172ns
READ/ & WRITE/ high impedance to NBUSR high s50ns
Address valid to ALE high 1ons
ALE high pulse width 55ns
Address valid to DS/ low (write) 70ns
ALE low to READ/ low -5n8
ALE low to WRITE/ low 25ns
READ/ low to Data valid, Add 125nS per wvait state 50ns
WRITE/ low pulse width, Add 125nS per wait state sons
READ/ high to Data dont care ons
READ/ high to Address changing 5ns
Data valid to WRITE/ low Ions
WRITE/ high to Data and Address changing sns
ALE low toc READY/ stable 40ns
IOCK pulse width (high) S5nS 65nS
IOCK pulge width (low) 60ns 70ns
KBUSA setup time before IOCK low 10ns
IOCK high to ALE high ons 20n$
IOCK low to ALE low ons 20ns
I10CK low to READ/ low ons 25ns
IOCK low to WRITE/ low aons 50ns
IOCK low to READ/ high ons 25n8
I0CK low to WRITE/ high ons 25nS
READY/ setup time before IOCK high 15ns
READY/ hold time after IOCK high 35ns
Data setup time before IOCK high (read) 5ns
Data hold time after IOCK high (read) 50ns
IOCK high to Data valid (write) l0ns
IOCK high to Address valid & control sigs driven ons
IOCK low to busses & control sigs high impedance 15ns 45n8
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ZRUS configquration

Note there is a limitation on using Autcmatic Double Buffering address mode with
ZBUS configuration in that the multiplexed address is not available on DO-15 in
some cycles. The separate address bus Al-19 may be used instead.

ZEUS READ CYCLE ~ 1 WAIT ZBUS WRITE CYCLE - Lt WAIT
tockeemz N/ N NN SN L NSNS
Az ................../'\_/ - \......,...../'\__/ ) S
R — T N e e g
R/ﬁ S— : ) —" N pennse
BATT + For=rT B SR A —— + [ -
WALT WALT
Al=pg e o UALID ADDREES s < UALTD ADDRESS e
(from terminal)

[ 2, oo 1 s ADDOR >
10 MRy

NOTES ZBUS CYCLES!

setrrmemenened. QODR »{_DATA_TO MEMORY —
6 MRy

AQURESS BITS AL-ALS ARE DRIVEM ONTO DO-15 OURING THE AODRESS PHMASE OF ZBUS CYCLES.
ADCRESS BITS ARE NOT OUTPUT ON D0-15 DURING SOME AUTOMATIC DOUBLE BUFFERING ADDRESS

MODE CYCLES. THE ADDRESS ON AL~i9 SHOULD BE USED INSTEAD.

Parameter Minimum | Maximum

NBUSA low to AS/, DS/ & RW/ driven 6.5nS 172ns

AS/, DS/ & RW/ high impedance to NBUSR high 50ns

AS/ low to Multiplexed Address valid on DO-13 5ns

AS/ high to Multiplexed Address invalid on DO-15 1sns

AS/ low pulse width 55ns

AsS/ high to DS/ low (read) 55ns

AS/ high to DS/ low (write) 115ns

DS/ low to Data valid (read), Add 125nS per wait state| 110nS

DS/ low pulse width (write), Add 125nS per wait state 115ns

Ds/ high to Data dont care (read) ons

DS/ high to Address changing $ns

Data valid to DS/ low (write) 55nS

AS/ high to WAIT/ stablas 45ns

IOCK pulse width (high) 55ns 65ns

10CK pulse width {low) 60ns 70ns

NBUSA setup time before IOCK low 10ns

IOCK high to AS/ low ons 20ns

IOCK low to AS/ high ons 25ns

IOCK high to DS/ low (read) ons 25ns

IOCK low to DS/ low (write) ons 25ns

IOCK low to DS/ high ons 25nS

WAIT/ metup time before IOCK high i1sns

WAIT/ hold time after IOCK high Isns

Data setup time before IOCK high (read) 5ns

Data hold time after IOCK high (read) 50ns

IOCK high to Data valid (write) ions

IOCK high to Address valid & control sigs driven ons

IOCK high to Multiplexed Address valid on DO-1% 15ns

IOCK low to busses & control sigs high impedance 15ns 45nS
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The Aiagrams below show waveforms and tining

controlled cycles in each of the 3 bus configurations.
to access internal registers and the personality memory.

pPersonality memory differ only in that they have more wait states.

parameters for sub-system
These cycles are used
Cycles which access

VMEBUS configuration
UME READ REGISTER CYCLE UME WRITE REGISTER CYCLE
A—5 ﬁ /_........_..-1 /______
g T\ Y N A
RAJ \ /
BTARCK
(from terminal) u"_\;““ﬁ_/ mﬂ;m/
AL=3,CSN TITTTIRIRY — VALID ADDRESS XK. 8K UALID ADORESS _ XXRRGR
(to terminsl)
DO=LE ..covernrmcecncnsessesnmasiny e T D
FAGH TERRIMAL T0 TERMINAL
Paranmeter Minimum | Maximum
Al-3, CSN & RW setup befora DS/ high to low edge 20nsS
DS/ low to DTACK/ low (register access) l00ns i7ons
DS/ low to DTACK/ low (memory access) 3lsns 389ns
DS/ low ta DO-15 valid (register read) 55n8
DS/ low to DO0-15 valid (memory read). 75nS + Tace
DS/ low to DO-15 valid (write) ons
DS/ high to Al-3, CSN & RW dont care hold time sns
DS/ high to D0-15 High=Z hold time (read) ons 25ns
DS/ high to DO0-15 dont cars hold time (write) ons
Tace is the personality memory Output Enable Access time.
MULTIBUS Confiquration
MULTIBUS READ REGISTER CYCLE  MULTIBUS WRITE REGISTER CYCLE
READ A S
URTTE A VY Z
READY
tfrom terminald wrr \W"‘/ e Lﬂlﬂ-llil—l/
A1-3,CBN TRYRTIXRRN  UALID ADDRESS XK. XK. UALID ADDRESS — NRXROOX
{ta terminal? T
(T T S 1 D Y T 1 D
Ror TR, TO TERMINA.
Parameter Minimum | Maximum
Al-3 & CSHN setup before RD/ or WR/ high to low edge| 20nS
RD/ or WR/ low to READY/ low (register access) io00ns i7ons
RD/ or WR/ low to READY/ low (memory accass) 319ns8 389n8S
RD/ low to DO-15 valid (register read) 55nS
RD/ low to DO-15 valid (memory read) 75nS + Taoce
WR/ low to DO-1% valid (write) ons
RD/ or WR/ high to Al-3 & CSN dont care hold time 5ns
RD/ high to D0-15 High-Z heold time (read) ons 25nS
WR/ high to DO=-15 dont care hold time (write) ons

Tace is the personality memory Output Enable Access time.
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ZEUS configuration

ZBUS READ REGISTER CYCLE 28US WRITE REGISTER CYCLE
AS o/ o/
5% M\ s N S
R "\ '
ceN .\ ST '
WAIT TN /  cowTtma bl comms
(from tarminal)
bo-15 I . M S a1 S - —
TO TERMINAL 0N TERMINAL TO TERINAL TC TERHINAL

NOTE' AODRESS BITS Al-3 MUST BE DRIVEN ONTO D1-3 IN THE ADORESS PHASE OF ZBUS CYCLES.

Paraneter Minimum | Maximum
Address setup time before AS/ low to high edge i2ns

Address hold time after AS/ low to high edge 5ns

AS/ (low going) pulse width 20ns

CSN & RW setup before DS/ high to low edge 20ns

CSN low to WAIT/ low . 50ns

DS/ low to WAIT/ high (register access) 1oons 165nS + Tpu
DS/ low to WAIT/ high (memory access) 319ns 384ns + Tpu
DS/ low to DO-15 valid (register read) . 55nsS

DS/ low to DO=-15 valid (memory read) 75nS + Taoce
DS/ low to DO=-15 valid (write) ons

DS/ high to CSN & RW dont care hold time sns

DS/ high to DO-15 High-Z hold time (read) ons 25n8

DS/ high to DD-15 dont care hold time (write) ons

Tpu is the time taken for the (external)pullup resistor to pull up this eignal.
Tace is the personality memory Output Enable Access time.

8.5 Miscellaneous Signals

RICK input 32MHz clock. Minimum pulse high or low time = 12.5nS.

PWRSTN input Active low power-up/system reset, This signal should be
held low for at least 2.5uS to ensure complete
initialisation.

CIDO-CID3 input This system channel identifier.

RERFN output Active low receive error detected strobe. Pulse width is

500nS nominal.

BQ output Bus Quiet detected output (to protocol chip).
BQ=0 within 20ns (J0pF load) of RXIeRXN.
BQ=1 within 15nS of the next rising edge of RXCK after
RXI=RXN.
BQ=1 for a two bit pericd at the end of each word received
regardless of the state of RXI and RXN (the diagram below
shows the timing of BQ detection at the end of a word).

MIDOLE QOF PARITY BIT END OF PARITY BIT
- +
o LU A LU UL uLIuUL
RXI \ g
RXN / N

Rek /" N N A

BG

161inS Min,
194n8 Max.
(30pF Load)
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ADN output Active low signal indicates access protocol parameter data
is available on RPP data lines (to protocol chip). See
personality memory timing diagram for waveform detail.

X cutput Serial link toc transmittar chip for XPP loading.

JENN output Active low strobe to enable the Terminal Identifier number
onte the B200-B207 bus. (The Terminal Identifier number is
needed when loading personality data over the ARINC 629
bus. B207-B201 is the 7 bit TID value. B200 is TID parity
giving the aight bit field odd parity). TIDENN is a
nominally 250nS wide pulse and TID data must be stable on
the B200-B207 bus from 30nS before until OnS after the end
of this pulsa.

INRST input Strap input to control receive/monitor function on start-
up. 0 = Start with receive/monitor function enabled.
1 = Start with receive/monitor function disabled and
waiting for enable from sub-system or personality memory
load from the ARINC 629 databus.

‘EHEN input Strap input. O = Enable 'Word Ends High Error’' checking in
decoder.
;IMOD1,0 input Sub-gystem interface configuration straps:

11 = VME bus node.
10 = Multibus mode.
00 = Zbus mode.

a 1P c s

11 timing parameters are specified for the following cenditions unless
therwise stated:

Ambjient temperature range -55°C to 125°C

VDD voltage range 4.5v to S5.5v

Output load Capacitance 50pfF

Falling edge measurements are made to Volw0,.8v
Rising edge measurements are made to Voh=2,0v

.11 outputs have 4mA drive except NWAIT, NBUSR, RXCK & BQ which have 8mA drive.

IONERRN, NWAIT & NBUSR are cpen drain output stages.

the following signals have internal high value {50KR approx.) pullup resistors:
B200-8B207, DO-D15, IVREN, CIDO~CID3, WDEHEN, PWRSTN, NDSO, NASO, RWO,
NBUSR, SSIMODO, SSIMOD1, CSN, NWAIT, MONERRN, ENONRST.

The following signals have internal high value (50Kn approx.) pulldown
resistors:

H1 L2 ]

TXHB, TXGO.
35.54mm
) it 413
e 7
f“vv‘ﬁ---vv'}..ﬁ‘
* s e o+ 20 0lb
LR I I I ¢ e 90 eicC
L ] * v e 0|
. e +« e oK
¢ v
35.54mm nee BoTTOM v e ol
mMr2seel *e e UIEW R
* .. ¢+ o|H
L + e o{J
LI I ] * o e s|K
LA B B B B B B Y B B N Y
LR I A A N I A A NN
- \ /J \¢ # ¢ ¢ 0000000 0e0e)N
13 76935+

-
L]
-
-

s

- .

&
3.5*5lnln 13 x 13 MATRIX
et 124 pin PGA
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Bin

Siagnal

RZO
RDOFFS
B2C7
B206
B205
B204
B203
B202
B201
B200
PLOADN
BQ
PPOEN

RZ1

OPP6

Bl2

Bll

V88 (oV)

BlC

VDD (+5V)
V8S (oV)

PPWEN
RPPCEN

R22
SSIMODO
vss (oV)
BO

VDD (+5V)
Bl
B2

D13

Ell
El2
El13

Fl
F2
F3
Fll1
Fl12
Fl1
Gl

G3

RICK
SSIMOD1
NBUSA
not used

not used

vSs (oV) -

TXGO
TXHAB

IvS
IvV4
IVREN

VDD (+5V)
SRTX
MONERRN

IVé
Ivs
IvVo

RXIIN
RXNIN
RXCK

v
Ive
vl

Bin

Gll
Gl2
G113

H1l
H2
H3

Hll
Hl2
H13

J1
J2
J3

J11
J12
J13

Kl
K2
K3
K4

Klo0
K11
Kl2
K13

Signal Bin Signal
IOCK L7 D1
NDSO L8 Do
RWO LS VDD (+5V)
L10 <CIDO
D10 L1l VS8s (ov)
Do L12 NWAIT
vss (oV) L13 cCsN
vss (ov) Ml D14
NBUSAO Mz 211
NBUSR M3 A6
M4 AS
D11l M5 Ad
D8 Mé Al
vDD (+5V) M7 A2
bt Al
ENONRST M9 PWRSTN
WDEHEN M10 CID1
NASO Mll1 cID2
Ml2 CID3
D12 M13 Al9
D7
vss (ov) Nl D15
not used N2 A7
N3 A8
not used N4 A9
RERFN N5 AlQ
RIVSN Né All
TIDENN N7 Al2
N8 All
D13 N9 Al4
Dé N10 AlS
D4 N1li Als
D3 N1l2 Al7
vSSs (OV) N1l3 Als
D2
Micro Circuit Engineering Limited
Alexandra Way. Ashchurch, Tewkesbury
Gloucestershire GL206TR
Telephone Tewkesbury (0684) 297777
Teiex 437233 Fax (0684) 299435

V.AT. Reg. No. 226601877
Reqgistered 1n England (047586
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There are applications where it would be advantageous to load transmission
schedules, receiver message details and bus parameters into ARINC 62% terminals
via the '629 databus. This would allow customisation of units, either at
installation where the data would be loaded once inteo non-volatile memory, or
at system initialisation when volatile memory could be used. Since this is a
bus-wide process, consideration must be given to compatibility and impact on bus
integrity.

Objectives,

These notes will make reference to a master '629 terminal which will control the
loading process and supply programme data to a number of slave terminals on a
'629 bus. Other confiqurations are posasible, for instance there could be more

than one master terminal, or the master terminal could be removed from the bus
after initialisation.

1) The loading procedure should provide a high contidence that programming
data has been transferred correctly from the master terminal to the right
slave terminals.

2) The procedure should provide good protection against abnormal transmissions
fromia faulty terminal on the bus corrupting program data in another
terminal.

3) The procedure should support progragming of all the terminal
characteristics which could be affected by updates to eguipment attached
to the bus and scoftware assocliated with that equipment. The following
characteristics shouid be included:-

RPP data for each message to be received including labels, string
lengths and sub-system destination addresses.

RPP data for each transmitted message to be monitored including lakel,
waxipum string length and maximum nuxber of strings in the message,

XPP data for each message to be transmitted including label, string
laength, data source address in sub-system, and scheduling information
for sequencing of strings in the message.

PROTOCOL timing parameters (T, TG, SG etc.) 1if these are stored in
electrically programmable form.

4} The procedure should be applicable to simple terminals which have no
processor in their sub-system or in which the processor is not trusted to
handle bus programming data.

5) The procedure should be applicable to read-only terminals which do not have
the capability to transmit on the bus.

6) The procedure should be applicable to complex terminals containing sub-
system processors which may need to participate in the loading process,
e.g., to modify sub-system address or interrupt vector values, or to engage
in a dialegue with the master terminal to establish configuration and
revision status of equipment.

MCE Loading Scheme

The scheme implemented in the MCE ARINC 629 chipset has these features:-

1) It can conmpletely program simple terminals.

2) It can completely program read-only terminals.

3) It can be used to 'boot-strap' more complex terminals after which the

loading process would be completed with the help of software in the sub-
system processor.
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The programming procedure is very simple:-

1) The master terminal sends a command wordstring directed to a specific slave
terminal which disables the slave terminal‘'s normal transmit/receive
function and enables its program loading function.

2) The master terminal sends a number of data wordstrings containing programnme
data for the specific slave terminal.

3) The master terminal sends a command wordstring to the specific slave
terminal which disables its program loading function and re-enables its
normal transmit/receive function. If any errors were detected whilst
receiving program data, the slave remains disabled.

4) The master terminal observes the slave begin normal operation which
indicates programming was successful, If this is not the case, the
procedure is repeated from step one (and abandoned after a number of re-

trys).

The master terminal can determine if programming was successful by observing
whether the slave tarminal begins transmiesion after bheing re-enabled at the
end of programming. For read-only terminals, the master terminal must be able
to ochserve some other aspect of the system function which is present when the
slave terminal is enakbled for normal coperation.

A scheme which does not require the slave to transmit was chosen initially for
its ability to support resad-only terminals. More importantly however is the
fact that if a slave terminal is permitted to transmit whilst its normal
protocol timing and monitoring functions are disabled or being updated, the bus
inteqgrity would be degraded.

A number of features are included to protect against unintentional reprogramming
by a faulty terminal and to ensure programming data has been transferred
accurately and completely to tha correct slave terminal.

1) ¥ach command and data wordstring is sent under the label value FFC (Hex).
This label is cne which is usually rejected by the terminal receiver and
forbidden to the transmitter by the moniter function because the associated
RPP area i3 used to store protocol parameters. This label can be
transmitted by the master terminal only with each transmission individually
authorized by its sub-system processor,

2) Each slave terminal on the bus is assigned a unique Terminal Identification
Number which is 'pin-programmed' and not alterable over the bus. The
programming pins include a parity bit to protect against single failures.
Each command and data wordstring contajins a terminal identification field
which must match the value in the slave tarminal before it will respend.

3) Each command and data wordstring ends with a CRC check word being the ones
complement of the normal CRC checkword as defined in the ARINC 629
standard. This difference further distinguishes a loading wordstring from
a normal message. Any command wordstring with invalid CRC word is ignored.
Any data wordstring with invalid CRC word sets the programming error flag
and prevents the terminal from being re-enabled at the end of pregramming.
The programming error flag is cleared each time the 'enable programming
mode' command is received to allow re~trys after a programming failure.
A terminal will not respond to a second enable programming command before
a disable programming command has been received.

4) A slave terminal will oniy respond to programming data after is has heen
enabled for programming by the appropriate command.

5) During programming, the slave terminal maintains a (modulo 32) count of the
number of command and data wordstrings it has received. The command to re-
enable the slave terminal inciudes a count field which allows it to check
the correct number of wordstrings have been received.
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Compatibility,

A few functions need to be standardised to ensure terminals from different
suppliers can be used on the same bus.

The only requirement on terminals which do not support programming over the bus
is that they must ignore wordstringa received with the label FFC and never
transmit wordstrings with label FFC., This is a standard requirement of all
ARINC 629 terminals.

Terminals which support programming over the bus should use a consistent format
for enable/disable command wordstrings. Data wordstrings (containing program
data to be transferred) and other commands should use the same label, terminal
identifier, command/data discriminant and CRC fields, but the remainder of the
string is not constrainad. This is sufficient to ensure programming
instructions to one terminal will not affect other terminals.

The adopted Command wordstring format is:-

cid FFC tid to com CRC word
where:~
cid Channel ldentifier of master terminal, not usad.
FFC Fixed Label value for programming wordatrings.
tid 7 bit Terminal Identifier, uniquely identifies slave.
0 1 bit field, zero indicates this is a command string.

CRC word 16 kit CRC check word, l's complement of ‘normal' CRC word formed from
preceding word and label.
conm 8 bit field defining the command as follows:-

Enter Programming Modae: 001 {Devcode

where Devcode is a 5 bit device type field (see notes
below).

Exit Programming Mode: 010|Scount

where Scount is a 5 pit field containing the (module
32) programming wordstring count (see notes below).

Other com field values may be used for device specific commands.

Notes

The Devcode field is provided so that terminals from different suppliers which
require different program data formats in their programming wordstrings may be
distinguished. A terminal will only enablaea itself for programming when it
receives a compatible Devcode value. This allows a master terminal to program
slave terminals without prior knowledge of the terminal type installed in a
particular unit (the master would send each programme format in turn until the
slave responded).

The Scount fieid is a modulo 32 count of the number of programming wordstrings
directed to the slave terminal starting with the first wordstring after the
Enter programming mode command up to and including the Exit programming mode
command.
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The adopted Data wordstring format is:-

cid FFC tid (1] vwe |..datawords.. CRC word
where: -

cid Channel Identifier of master terminal, not used.

FFC Fixed Label value for programming wordstrings.

tid 7 bit Terminal Identifier, uniquely identifies slave,
1 1 bit field, one indicates this is a data string.

vwe 8 bit Word Count field, nunmber of words after label.

datawords A variable number of woxda containing data to be transferred to the
slave terminal. Format and content may be specific to each terminal
device type.

CRC word 16 bit CRC check word, 1's complement of 'normal’ CRC word formed from
all preceding words including label.

Implementation.
This section describes the device specific programming data used by MCE chips.

1) MCE devices only respond to Enable Programming commands with Devcode value
= 01.

2) A Clear Memory command is implemented. A command string with com =
0llxxxxx causes the terminal to set all locations in XPP, RPFP and MPP to
'all ones', i.e., the unprogrammed state.

3) All programmable characteristics of the MCE chips are stored in RPP, MPP
& XFP memory. The variable part of the data wordstring consists of an
address word followed by a variable number of data words making the string
length up to VWC. The first data word is stored in the byte defined by the
address word and the succeeding byte. PFollowing data words are stored in
successive bytes. The wordstring length may be up to 255 words plus label
(252 program data words). The address word is formatted as follows.

P43
0000|¥Ycell[Xcell |Wa
where:
Ycell is a 5 bit XPP Y cell address.
Xcell iz a 5 bit XPP X cell address.
Wd is a 2 bit word addresa within the cell.
REP
01 Reell wad
where:
Rcell is a 12 bit cell address corresponding to one of 4096 label values.
Wd is a 2 bit word address within the cell.
MPP
1 Maddress
where:

Maddress is a 15 bit word address within MPP. The first location
programmed corresponds to the location loaded via the sub-system bus with
the address register bits 1-15 set to Maddress and bit 0 set to zero.

Alexandra Way, Ashchurch, Tewkesbury
n Cloucestershuire GL20 8TB

Telephone Tewkesbury (0684) 287777
Telex 437233 Fax (0684) 239435 -

V.AT Reg. No. 226601877
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Pip Assi
Pip  Sienal Pin  Siemal Pin  Signal Pin  Sienal

1 VSS (Ov) 31 VSsS(@Ov) 61 VSS (Ov) 91 VSS (Ov)
2 D3 32 RERFN 62 BS 92  NBUSA

3 D4 33 Al8 63 B6 93 RZ0

4 A6 34 NWAIT 64 B7 94  SSIMODO
5 A7 35 A9 65 BQ 95 RZl

6 A8 36 CSN 66 PLOADN 96 RzZ2

7 AS 37  RIVSN 67 B8 97  SSIMOD!
8 A9 38  TIDENN 68  B200 98 RICK

9 Ad 39 WDEHEN 69 B9 9 Iv4

10 AlQ 40 NASO 70  B201 100 IVS

11 VSS (Ov) 41 ENONRST 71 B4 101 IVREN

12 . A3 42 NBUSAO 72  VSS (Ov) 102 IV3

13 All 43  NBUSR 73  B202 103 IV6

14 D2 4  VSS (0v) 74 B3 104 1IVO

15 Al2 45 RWOQO 75  B203 105 Iv7

16 A2 46 NDSO 76 VDD (+5v) 106 IV2

17 D1 47 IOCK 71 B2 107 IVl

18 A3 48 RXCK 78 B2 108 D10

19 Al 49  RXNIN 79 Bl10 109 D9

20 DO 50 RXIN 80 Bl 110 VSS (Ov)
21 Ald 51 MONERRN 81 B205 111 D11

22 PWRSTN 52 SRTX 82  VSS (0v) 112 D8

23 AIS 53 TXHB 83 B206 113 DI2

24 CIDI] 34 TXGO 8 BIll 114 D7

25 Al6 55 TXE &  B207 115 D13

26 Al7 56 RPPCEN 8  RDOFFS 116 D14

27 CID2 57 MPPCEN 87 BI12 117 D6

28 CID3 58 PPOEN 88  OPP6 118 DI1S

29 CID0 39 PPWEN 89 BO 119 DS °
30 VDD(+5v) 60 VDD (+5v) 90 VDD (+5v) 120 VDD (+5v)
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