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ARINC References
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PARAMETER HIGH SPEED OPERATION LOW SPEED OPERATION
Bit Rate 100k bps = 1% 12 — 14 5kbps
Time ¥ 10 usec += 2.5% Z* usec + 2. 5%
Time X 5 usec = 5% Y/2 £ 5%
Pulse Rise Time™* 1.5 = 0.5 psec 10 + 5 usec
Pulse Fall Time=" 1.5 = 0.5 psec 10 + 5 psec
L T T WL T T N PO I N E—— Tabulated Voltages and Tolerances
e Tircult | Transmitted Voltages Received Voltage
T e e e il Lo K1 L0
| | | | | | | | | | | | | MOM | TOL | MOM| TOL | HOM| TOL NOM) TOL
| | | | | | | | | | | | |
H LINE A
M_\_\_,_,_\_,_\_\_,_,_\_\_,_,_\_\_,_\_,_,_\_,_L BI-POLAR RZ TO +5 41.0 -5 | #1.0 | 48 +3.0 -5 | +3.0
10 | | | | | | | | LINE B
| | | | | | | | | | | | | LINE A
. 0 +5 |s05| o |ws| 45 |05 ] o[4S
Fadlolrlalol b ol v lolo ol A GROUND* - = =
”#E,’ o |s0.5] +5 |s05| 0 |+1.5] 45|18
TABLE 6.1 i ‘ _ _ i : L = = = =
RPN BTRBUBNADBTELEBDBIRINNET 654321
3 SSM [DATA L )] 4—DISCRETES S0l LABEL QUTPUT LINE WAVEFORMS
3| [4 [MsB [3] [ L8
. . IC 1 a 1 o o 1 1 o 1] 1
Generalized BCD Word Format Los l l
TABLE 6-1-1_ _ . LINE A +5 '_l
P | SSM [BCDCH#)| BCDCH=2 | BCDCEsY | BCDCH2 | BCDCH#Y |SDI|8 7 6 5 43 121 TO
s afr e afs e i e GROWND* O — —
Ol ojo o0l g tjoll Lo ool L ojoqojroooo0nl | | | J | | | [ | ‘ i
Example 1 3 T B ] DME DISTANCE (201, [ [} 1 [ [
Xy 20 U:E 8 " _1
BCD Word Farmat Example (No Discretes) GROUND* 0 — —_—
" D e T T T I I A
TABLE 6-1 — ) —
RPN BTV NANDBBUIELBBIDRDNWN ST 6543121 U:.E A "'g ’—l
P|SM DATA ——p 4—TFAD 4—— DISCRETES 501 LABEL LINE B -5
ml M (v 1 I LB [ IJ
Generalized BNR Word Format
TABLE 6-1-1 WOTE 1: "** Indicates DFDAU"Digital Signal Ground”
110 1l §76 35431 : The A" and "B" sides of each digital circuit (data and word
P OSM FAD 51 TABEL NOTE 2 L;e; :h::'ld use twisted and shielded cable with an insulating
12 U4 VB 116 132 g4 1128 ete Jacket. i
O(1 0)j0 01 0 00 0 0O0O0O0O0OQO GOOOQODOPLTOIT ]
f ds in the range of 3,000
Exanyle: 312 Enots (e, 1'8 5 4096 whese 409 15 entry 1m range eohmm of Table 2 Att. 1) N-5 VELOCITY (366) HOTE 3 ::o:; _&og;tm :: :1:;:n$1;r:h::: ;?‘mct :tad drh‘r 1t used in

BNR Word Format Example (No Discretes)

DFDR.
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AltaCore ARINC Device-Bank Level Basics

ARINC Root PE Registers

BYTE offset Root PE Registers T T
31 (30|29 | 28 {27 (26 | 25 |24 | 23 | 22 [ 21 | 20 9|18|17|16 15|14 [ 1312} 11 101987654 3|Z|1 0
0x0000 [ PE Control [ [ |2 |20 | 27 |20 | 25 | 2 |2 | 22 |21 | 20| SGCHNum | || || |10 |5|o|7|6]|5]|4| Resvd |o
0x0004 [ PE Status 1=ApMP L
INTVL ON 1 =PB Time Set
0x0008 [ PE ID and Version ] 1=APMP 1 = PB Time Read
IRIG ON _ _
0x000C [ TX\RX Channel Enables 1=ABMP On 1= Extinput Clk=10Mhz
%0010 1= Skio PB With 1 = Ext Input Clk=5Mhz
= Ski it
* [ Reserved J Timé Back.up 1= Ext Input Clk=1Mhz
0x0014 [ Total RxPs Received J 1= Do Not Reset PB 1= Use External Clk
Clock at Start 1 =Read Time-Tag
0x0018 [ Total TxPs Transmitted ] 1= PB ON —/ 1 = Set Time-Tag —/
4 ) _ )
0x001C [ PE Time High j 1=INTonBITFail U i_1rigin:Lowtorigh 1= Zero Time-Tag —/
00020 “— 1 = Run Initiated BIT 1=Read IRIG Time —/
X [ PE Time Low J “— 1 = Channel Reset 1 = Force Ext Trigger Out —’
0x0024 ( IRIG Time High ) 1 = Force Ext Trigger In —/
1 =CIk Trig Enable —/
0x0028 ( IRIG Time Low J Ca
1 = Signal Generator Mode On —/
0x002C [ BIT Status
0x0030 [ API — Channel In Use j 1=HW Interrupt On —/
0x0034 . ! ! | ! !
( Slgnal Capture CSR CH 1 j 31 30 | 29 | 28 27 26 | 25 I 24 | 23 | 22 | 21 20 19 | 18 | 17 I 16 | 15 l 14 I 13 | 12 1" 10 9 I 8 7 I 6 I 5 | 4 3 | 2 | 1 0
0x0038 [ Signal Capture Data CH 1 ] Reserved 27 | 26 Reserved BIT Time-Tag Reserved 1| 10 Reserved 0
0x003C [ Signal Capture CSR CH 2 J - 1 = Flash Read Enabled 1= Interrupt Pending J
0x0040 [ Signal Capture Data CH 2 J 1 = Signal Capture Enabled 1 = IRIG Detected
0x0044 1 =IRIG Lock
Reserved
31|30|29|26|27|26|25|24|23|22|21|20|19|15|17|16 15|14|13|12|11|10|9|6|7|6|5|4|3|2|1|0
0x0080 [ Multi Channel RxP Pointer J Bank TX Enables (Bt 16 = TX0) Bank RX Enables (Bit 0 = RX0)
0x0084 *Note: The number of Tx and Rx Channels Varies Depending on Order Configuration — See Your Getting Started and Hardware
Reserved Manual for Details on Configurations and Pin-Outs.
0X00FF
[o [0 [ [z |2 [ 25 [ 5 [ 2 [ == [ 7= | ov [ 20 | oo [0 [ o7 [ [ om [ oo [ oo [o= [0 [ o [= [ = [7 [ [=]<|=]=]"["]
'T‘zn[aa[m|n|>ﬁ‘or.‘u‘ Reserved f=1=1"[=]
L 1 = POST BIT Failure J
1 = Periodic BIT Failure
1 = Initiated BIT Failure
1 = Time-Tag Tesl Failure
1 = POST BIT In-Progress 1 = Processor Teslt Failure
——————1 = Periodic BIT In-Progress 1 = Memory Test Failure
1 = Initiated BIT In-Progress
ARINC Interrupt Queue Data Structures
BYTE offset Root Interrupt Registers __—————__ Interrupt Queue Packet (IQP)
0x0100 First IQP Address T BYTE offset "4 T T
- 0x0000 (" ICP Head Pointer P To Self or Next ICP
Ox0104 Current IQP Pointer <— " 0x0004 (" 1QP Type & Seq Num & CH Num _
0x0108 Sequence Number 0x0008 (° Data Structure PTR )N —
0x010C 0x000C C Reserved )
o
Reserved | To Data Structure That Caused Int
0x0128
0x012C APl — 1QP Tail Pointer

IQP Type and Sequence Number Word

31 30 29 28 27 26 25 24 23 22 21 20 19|18 17 16 15|14|13|12 11|1U|9|B 7|6|5|4|3|2|1|U

31 | 30 | 29 | 28 | 27 R | 25 Reserved 21 | 20 Rsvd 17 | 18 Reserved Channel # 8 Bit Sequence Number

L1 = SG Interrupt (SGCB PTR)
1 =RXP CVT Interrupt (RxP PTR)
1=

BIT Fail Interrupt (BIT Status)

1 = Interval Timer

1 = TX/PB-CB Complete (TX/PB CB PTR)
1 = TX/PB STOP Interrupt (TXCB PTR — 0x00000000 for Aperidoc)
~—— 1 = TxP/PxP Complete Interrupt (TXP/PXP PTR)
~—— 1 = RxP Multi Channel Interrupt (RxP PTR)
~——— 1 = RxP Interrupt(RxP PTR)
“—— 1 = Rx Mask Interrupt (RxP PTR)
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AltaCore ARINC Receive Data Structures

Root Rx Registers

(per channel)

Root RX Registers Setup1 :
OXOZOO( Setup }/_,‘3ulaulzslzs|27|za s |a]nfa]a|afelw]a]els]ulolelu]olofe]re]s[«fa]]]0
Bits Per Word (Parity Included) 10-bit ¥ Bit-Time Rate — 1 Mhz Clock 1514 | @ (121110 |¢ |87 |6 |5[4)3 2/[1]0
0x0204( Setup? ] -~
up 500-500K Blit PR
0x0208 ( Total Num of RxPs ] 1us Res for Baud B Wi %BI %BIL
UXU?UC( Channel Data Table Pointer One
0x0210 [ Mask 1 j Mode Selection:
00 = ARINC-429 PHY 1 = Parity On
0x0214 [ Compare 1 J 01 =5V PHY % Bit Encoding 1= Parity Odd
10 = 5V PHY HarvardBiPhase A717 1= MSB First
0x0218 11 = RESERVED -
x| ( Mask 2 ] 1= A717 Sync Mode —
0){021(:( Compare 2 j 1 = Multple Channel On —/
Setup2 1=RXOn —/
0x0220 ( Reserved ) ' :
30|29|25 27 | 26 25|24 23 22|21 20 19‘13 |7|1G 15|14|13||2|11|1U|5|3 7|E|5|4|i|2 1|U
0X0224( Reserved ) w22 |27 [z |25 |24 |2 |z 21| 20| abis | 2kis Reserved Starting RX GH Sequence Number
DxDZZB[ Current Value Table Pointer ~ % ~ L_ # of Stop Bita (0.3)
| Start ¥ Bit Pattern Stop % Bit Pattem P
0x022C [ Arinc 717 CSR ] Not Bi-Level Not Bi-Level # of Start Bits (0-3) (Sync)
0x0230 ( SubFrame #1 Sync Word ]
0x0234 ( SubFrame #2 Sync Word J Arinc 717 CSR
a1 aalze‘za|27|25|25|24|23‘22|2||20||9|1e|11|1s|15||4|13‘12|11 10|9‘B|7|6|5|4|3|2‘1|0
0x0238 ( SubFrame #3 Sync Word ]
k1l Reserved AT17 SubFrame Werd Count.
0x023C[ SubFrame #4 Sync Word J
1= A717 Lock

Each Channel at 0x0040 Offset
Starting at 0x0200

Root Multi-Channel RX Pointer

RxP Data Table

RxP Data Table annao( Multi-Channel RxPs ]"\ (Extended Mem)
RxP Label CVT Table (Extended Mem) ( Total RxPs ) 0x0000
RxP for Raw Label 0 0x0000 Total RxPs ) ( Cur RxP Cnt ) oxo004
RxP for Raw Label 1 J 0x0004 [ Cur RxP Cnt ) { Reserved ) 0x0008
H 0x0008
: ( Reserved ) ( API Word | oxo00c
RxP for Raw Label 255 0x000C [ APl Word ] 0x0010
Label Index is MSB first as it occurred on the 0x0010 1-N RxPs
RX Wire — User may need to revserse in 1-N RxP
application before accessing. - xFs
RxP — Control/Status Word
31 30 29 28 a7 ‘ 26 | 25 | 24 23 | 22 b | 20 ‘ 19 | 18 | 17 | 16 15 | 14 | 13 ‘ 12 | 11 | 10 | 9 | B T | 6 | 5 | 4 3 | 2 ‘ 1 | a
31 | 30 | 29 R X Channel Mumber Channel RX Seqguence Mumber API Info: RXP Number

L 1 = Trig Out

1 = Interrupt

1 = Decode Error

RxP — Time High

31‘30'2’9‘23|27|26|25|24‘23|22|2||20|19|13|17|16‘15“|4|13||2|11|10|9|3‘T|5|5|4|3|2|1|D
32-bit, 20 nsec Time High Stamp
RxP — Time Low
|31|3ﬂ|29|23|27|26|25|24|23|22J21‘20I19||8|1T|15|15||4I13I12|11I1D|9IB|?|G|5|4I3|2|1|0
32-bit, 20 nsec Time Low Stamp
RxP -D Wor
MSE ata Word LSB
‘a1|30|29|23|2?‘2a|25|24|23|22‘21‘2o|19‘1a‘17|1s |5|‘I4|13|12‘||I1D|9|S|?|B|5|4|3‘2'1|0

1-32-bit RX Label\Word
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AltaCore ARINC Transmit Data Structures

BYTE offset Root TX/PB Registers
0x0800 (" First TX/PB-CB Pointer )

Root TX/PB Registers

(per channel)

Root TX/PB CSR 1

0x0804 ( Cur TX/PB CB Pointer (PE
0x0808 ( (PE) ) 31|30 |20 28 27|26 |25 |24 )23]|22|[21[20]19[18[17]16]|15(14]13 | 12 | 11 | 10 | 9 | 8|7 | 6 (s I 413 | 2|10
X CSR 1 - >

( ) 31 |30 |29 | 28 |27 |26 |25 [24 | 23 | 22 |21 | 20 Zblls zhns R | 14 Reserved 5 | 4| Rsvd | 1|0
0x080C ( CSR 2 »

0x0810 ( Total Num of TxPs/PxPs )
0x0814 (" One-Shot/Aperiodic TxPs

0x0818 (" API — TX/PB CB Table Ptr )
0x081C (" API — TX/PB CB Table Size )

0x0820 [ J

Each Channel at 0x0040 Offset
Starting at 0x0800

Reserved
0x083C

Start Bits -  Bit Pattern
(Not Bi-Level)

Stop Bits - % Bit Pattern
(Not Bi-Level)

# of Start Bits (0-3) (Sync)
# of Stop Bits (0-3)
1 =Inton TX/PB STOP

Root TX/PB CSR 2

1 = PB: Trigger Start

1 = Playback Mode On —/
1 =TX/PB Stopped ——
1 = Start/Stop TX/PB —

TX-CB/TxPs
(Extended Mem)

TX Control Block (TX-CB)

BYTE offset -~
0x0000 [ Next TX-CB Pointer T
©x0094 (77X Time Value (500us Res) |
0x0008 [ TX Time Increment Value ]
0x000C [ Control Word
0x0010 [ TxP Table Pointer
0x0014 [ Total TxP Count
0x0018 [ (PE) Current TxP Count
0x001C [ Reserved )
0x0020 [ Reserved )
0x0024 [ Reserved )
0x0028 [ Reserved )
0x002C [ APl — Message Number J
o003 (APl Number of TXPs )
0:003¢ (" API-First TXP Pointer |

1 us Res for Baud

One

g5t
¥4 Bit / Bit / Bit ¥4 Bit

\ |
31|30|29|2B|27|26 zs|24|23|22|21|20|19|1a|17|1e 15 (1413|1211 J10]o]|s|7]|6]|5]4 3|2|1|n
Bit Cnt of TX/PB Data Word 10-bit ¥ Bit-Time Rate — 1 Mhz Clock 15 | 14 | 13 | 12 | 11 | 10 5|4 Reserved
512-500K Bit v v M [
2 Mode 1=MSB First

71

Zero 1= High Slew Rate

Mode Selection:
00 = ARINC-429 PHY
01 = RESERVED

10 = 5V PHY Harvard Bi-Phase A717

11 = RESERVED

TX Control Block (TX-CB)

Null (z8r0), to Seif or Next TX-CB
Y

TX Control Word

7|e|5 a

Reserved

:n‘:nlzgl?a|27|23|25|24|23‘22|21|2o||9‘18|17||e|15||4|13|12!11||D|9 3

Reserved 4

TxPs
(1to N)

A value of zero is NO-OP..
TX-CB Int Would still be active — Not Triggers

1 =Int on TX-CB Complete _J

B

1 = Stop TX after execution

Current TxP Count

31‘30'29'2&|27|2s|25|24|23‘22|21|20||9‘1a|17|1e

|5||4|13|12||1||n|9|a

HEERRaND

Cur PE TxP Count from T

-CB Loaded in FIFO

TX Packet
(TxP)

TxP — Control Word

[25[24'23]22

|31 30|29|2.B|2?|26

v
IQGI1g|1a|1?|16|15|14||3|12I|1

N
-

I1n|9|s

5]4 a

[~ ]~

Reserved

s 4 ]

1 = Parity On —J

TxP — Reserved (API Info)

1 = Interrupt J
1 = Trig Out
1 = Trig In

1 = Parity Odd
1 = Delay Only

.
[-]-

[
3]2'1

' !
31 30|29|28127 26 25]24'23]22 2l|20|l9|13|l7|16!15]14|13|l2 11]10 7|5|5I4 |0|
Reserved | 28 | APl Info: CH No AP Info: TXCB Number APLInfo: TXP Mumber
1 = APl Info: J

Aperiodic TXP Pre-TX Delay

|31|30|29|23|27|25|25|24|23|zz|21|20|19||s|17|1a|15||4|13|12|11I1a|g|a|7|e|s|4|3|2|1|o|
32-bit, 100 nsec delay prior to word T

TxP Data Word

LSB

MSB
3l|:\D|29|28|27|26|25|24|23|22

|20||9|13||7|15|15|14I13||2|11

[eT=T-Tel=T-T21°1:

32-bit Tx Waord
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AltaCore ARINC Playback and Signal Generator

ARINC Playback Data Structures
(Same Basic Structures as TX)
PB Control Block (PB-CB) o
0x0000 ( PB CB Next Pointer Jr Null (zsiﬁ}, fo Self or Mext PB-CB
0x0004 [ Reserved ] Ea PB Control Word
0x0008 ( RBSBWBd J/ﬂSD[29}26|27|28|25|24|23|2‘21‘2D|WQ|18|17|1S 15|14|13|12i11|10|9 B?|6|5|4 3|2|1|D
ounc (- PBCBContiolWord | Resenved : i s Resenes
0x0010 [ PxP Table Pointer 1 =Int on PB-CB Complete _J
010014 [ Total PxP Count ]
PxPs
0x0018 [ (PE) Current PxP Count (110 N) \
PxP Format for Playback
0x001C [ Reserved ]
Control Word - R d (0)
e [ Reserved ] PB-CBs do not have NO-OPs ( v (.jr .eserve ( J
0x0024 { o J [ Time High J
0x0028 [ Reserved J [ Time Low )
voze [ API-Message Number | ( Data )
0x0030 [ AP - Number of PxPs ] |
D00 API-First PxP Pointer
Current PxP Count
31 30|29|28|27|26|25|24|23‘22|21|20|19|1B||T|1Si15|14l13|12|11 |10|9|8}7|6|5|4|3 |2|I|0‘
Cur PE PxP Count from P$-CB Loaded in FIFO
Signal Generator Data Structures
One Per PE ARINC Channel Bank (Device)
BYTE ofiset RoOOt Signal Generator Registers Signal Generator Control Block o
i SGCB —
0x0330 First SGCB Address “m ( ) : r Null (zero), to Self or
‘—_/M@Q,( SGCB Head Pointer ) Next SGCB

0x0334 Current SGCB Pointer Ox0004 ( SGOB CSR ~_

0x0338 User Counter 0x0008 ( Time High )

0x033C | PE Counter (PE Only) ) 0x000C ( Time Low )

0x0340 (PE Only — Cur SGCB Offset) | 0x0010 ( Vector Count )

0x0344 [ 0x001C

‘ Reserved ‘ Vector Words (1 to N)
0x034F ) Nth
SGCB CSR
31|30|29‘28 27|25|25|24|23|22|21 20|19 18‘1?'15 15|14|13|‘IZ|11|‘IU|9|B‘7|E|5|4 EN - 1]
Reserved 5-bit Channel Number Reserved 3l2f1]o0
1= Wait for Trigger to Start(NI) JJ
1= Output Trigger on Start(NI)
1= Generate Interrupt on Start
1= Increment Counter
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AltaAPI™ ARINC Operational Flow

AltaAPI Operational Flow — ARINC Receive

Device/Channel Level RX Channel Level

ADT_L1_A429_InitDefault }\

ADT_L1_A429 RX_Channel_Init
 ADT_L1_RXMC_BufferCreate (optional) J

| ADT_L1_A429 RX_ Channel_Start }——\‘ /\\

( ADT_L1_A429 RX_Channel_ReadNewRxPs .

Buffer Level

or

| ADT_L1_A429 RXMC_ReadNewRxPs
| ADT_L1_A429_RX_Channel_Stop },_/

ADT_L1_A429_ RX_Channel_Close |

N

ADT_L1_CloseDevice

AltaAPI Operational Flow — ARINC Transmit
with Aperiodic Transmission

Device/Channel Level TX Channel Level

ADT_L1_A429_InitDefault }—\

ADT L1 A429 TX_Channel_Init

Buffer Level

e

‘ ADT_L1_A429_ TX_Channel_SendLabel ‘

ADT_L1_A429 TX_Channel_Close

ADT_L1_CloseDevice

AltaAPI Operational Flow — ARINC Transmit
with Frequency Scheduling

Device/Channel Level TX Channel Level

[ ADT_L1_A429_InitDefault J—\\
ADT_L1_A429_TX_Channel_lInit

ADT_L1_A429 Channel CB_TXP_Allocate
ADT_L1_A429 Channel_CB_Write
ADT_L1_A429_ Channel_TXPWrite

[ ADT_L1_A429_TX_Channel_Start ]—x\ A
P

ADT_L1_A429_TX_Channel_TXPWrite }

"/

Buffer Level

{ ADT_L1_A429_ TX_ Channel_Stop ],_/

[ADT_L1_A429_TX_ChanneI_CIose]

e
/
ADT_L1_CloseDevice
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