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Design and Development of PCI-based 1553B Communication
Software for Next Generation LEO On-Board Computer

Jong-Wook Choi’, Jae-Yeop Jeong*, Bum-Soo Yoo
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Key Words : Actel, 1553B, FSW(Satellite Flight Software), PCI, AMBA

ABSTRACT . .

Currently developing the OBC of the next-generation LEO satellite by Korea Aerospace Research Institute adopts the
LEON2-FT/AT697F processor to achieve high performance. And various communication devices such as SpaceWire,
MIL-STD-1553B, DMAUART and CAN Master are integrated to the separated standard communication FPGAs within the
OBC, where they can be controlled by the processor and flight software (FSW) through PCI interface. The Actel 1553BRM
IP core is used for the 1553B in the next-generation LEO OBC and the B1553BRM wrapper from Aeroflex Gaisler is used
for connecting it to the AMBA bus in FPGA. This paper presents the design and development of PCl-based 1553B
communication software, and describes the handling mechanism of 1553B operation in FSW task level. Also it shows the
test results on real-hardware and simulator.
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I. ZAH AA= 949 HAHFH

Aol AFEE = TRAME 27 1439 ERC32 Z2A
A7t 71 EARFFE O] w9l ZEAMZ AR E Qo A
A= LEON2/3 7]9he] R A|A 7} 2 AR5 9l om 2}
At Z2AMZ Quad Core 7|4k GR740 Z=2A|47}
ESA F33}el] Aaks] o 9ok 9o 7iake 7]E A7
T 9 oNA = bt EF o]~ E Uide SPARC v77]yt
o] MCMERC32 Z2ZA|A7}F ARE-5 whH dA) 7 511 2h
Al AA= 94 2 TP E SPARC v8 71Hke]
LEON2- FT ZZAMA F Atmeloll A 7§t & AT697F L=
AME AHE-gL

MCMERC32
(Astrium)
— ERC32 I { TSC695F (Atmel)

€0C0S (RUAG)

AT7913E (Atmel) }— AT6981 (Ateml) |
L
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MDPA (Astrium)
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2! 1, Processor in Space

— LEON2-FT I | AT697F (Atmel) I CREOLE (RUAG) |

‘ ESA Procssors
_ I

UT699E

— LEON3-FT I ! Aeroflex

o NGMP/GR740
GR712RC

1. LEON2-FT/AT697F ZZ2AA

7] ERC32 Z2AA €] g 2 EA1A[8]S =53817] 9]
8] ESAE #5002 /ey LEON Z2AME =& A%
A opekst Qe Eo)2~E Wdst SoC (System On Chip)
e 2 sl on, LRONZ, LEON3 Z12] 1 LEON4/GR740[9]
2 A% A

Atmelol A 70 1 ATEITF Z2A|M+= 13 29} 729
SPARC v8 7]4Fe] Integer Unit (IU), MEIKO Floating
—Point Unit (FPU), 32KB 4-way associative Instruction
cache, 16KB 2-way associative Data cache, 3F=4j]o] 7]wt
9] multiplier/dividerE 7FAaL 912.H, APB busdll JIEHE
AEZD], 2719 32bit Elo]™, Watchdog Timer (WDT), 2
7§e] UART, GPIO & 7FA|aL itk PCI IH #Ho] =& 9]
3 PCI/AMBA bridge 71%+¢] PCI controllerZ 7F<] 1L 91©.
m, AxEdo] 29 B tMA& 9135te] DSU (Debugging
Support Unit)¥} JTAGE 7F<] L Sth

I
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AHB
MEIKO FPU Integer Unit L
Controll
(SPARC v8) ontroter
I-Cache | D-Cache AHE/ APB PROM
bridge
DS Waitstate
TDI €= _J'l'/\(: TAP Contoller Ready
00 _ Busy
Memory Addr.
Controller [ 170
0 ([ Pebug Support AMBA AHB
nit
e (B39 EDAC
I —— 1Y
H
SRAM
$:g<_ UART A SDRAM
H PCI/AMBA

bridge

:
|

Controller Interface PCI

—

PCl bus

GPI bits

12 2. AT697F Processor Block Diagram

AT697F ZZAA = 95 QIEJHo|~E Sge
= PCIE AlFsta 1o, PCI spec 2.29F £3H%™
2 szt PCI 918 o] 2= round-robin &g
s Hdl 4719] PCI agentE &2 4= 1o, PCI initiator
(master) ¥ target> 2 &2t} PCI o8 42 8719
word® T4 47]9] synchronizing data FIFOS S84 4=
= PCIL 992 AT6I7F Wxe] %o 4] non- cacheable
doo g dds 0xA000.0000 ~ OxFFFF.FFFFo| w3 ]
o} glom PCI &4 A 2=HE2 AMBA 39 0x3000.0100 ~
0x8000.02301 Al=#l A ~E 2 shdE|o] g)om Host-Bridge
rEZ FAslit

33MHz

=9
=

oft

2. AN AAE SAHFE ZEAAM BE

A A= 9del HAHFH Z2AM HEs 9
33} 2o WiQl ZEAMZ ATEITFE AH&-3tH, 37h¢] &4l
Hell= vkt mAds 3 & 5 U= vo $4l 10

[e]
Z 73 9o ATEIF Z2AX ¢ PCIE AdEo] 9l

(Master & Target
& PCI Trace)

12! 3. Processor Board Architecture

SBU (Serial Bus & UART Control) 54132 GRPCI2,
1553B, CAN Master, DMAUART, FTAHBRAM, IRQMP
2 SRAM So] WA= 2lom, SWR (SpaceWire RMAP)
B3 GRPCI2, GRSpW2, FTAHBRAM, IRQMP 52
TAEo] 9tk AUX 4132 GRPCI2, DMAUART,
FTAHBRAM, IRQMP 522 717} A5 o] ik 7} 54l
2 Aeroflex Gaisler®] GRLIB IP #o][5]¢} g-3-<ollA] 7}



REMICH MA= 12l PCI 7|Hte] 15538 S41 AT EQ0| &7

Hk g 2 [P oS 7o R &kar 9oH, ZH [P Fo]ES
AMBA W22 5] glo] Az ge] 71 % 24
o] golat). o]2)g %% LEON3/GRLIB TZ[3]9} FA}
s Z2 A4 28 ti4l PCI7F AMBA Master 2 52514
AT6ITFN A PCIZ 725 o] ZH [P a0l &5 Ao &
th 72 Bl A BAgh tintol s IEHES] 9 PCI
Initiator = 28 =¥, ATEI7TF ZZAAellA H-g ¢
ER gg5lo] gLz EY ol AT & F itk

o]
A%

. SALZESe] 2ZE ol
oBlEA @ AxdE

1. PCI £2ZES] HEYE

aAl AAE 948004 AR T AT FJAAY
VxWorks 54 7-9- PCI S1E| o] 2E A U8}H] ¢t7] wlZal,
ATEITF Z2A|AM 2] PCIE A438l7] 913t VxWorks 5.4 7|
qo] PCIL tulo] 2~ HEAETE BSP 2ol A FA =] om,
°]& Hgo. 2 SBU/SWR/AUX 54139 thekalt tjuje]
E Al & 5 JEE S

AT6ITF Z 2 A A9k 37]9] SA1% 2718t AA[4]2 2]
AT697F PCL 2718} 34, T41% PCl 2713} B4 F3
olFofAH, FAF %7138} o]F 1y 49} o] Memory
Mapped I/O %4 . 2 &R AZEY o7} AA 2 8 5= 9l A
k. o]% 7+ FAIF 9 tnfo]~F flgk 278} A Ql
HYE 27|38} 3AE Fagitt. e 273t 9 AAo] ¢
H o]F gEA|AazEgoloAE 71E tnfo]s Egtol
Aofskz WAl FU3HAl SpW, CAN, 1553B 52 oheF
tuto] ~& PCIE &3l Alo] & 4 A drh

e

AT697F PCI Address Space AUX FPGA

oxsrrE erer

o Cnpigaration e
A O
S o s10.0000 oo
oan2 access (18 o1/ we
o s | 2822 ey ) conn oo 0.0
orcarm. 00,0000
AUX FPGA AUX FPGA /0 1% Area (N/A) | ovrcao o000
BARL access BAR1 access SRAM 512KB Area (N/A) oxic 20,0000
(6448) (64mB) [—PRO"_198 Ares (W/A) | .
oxcano o oxct00.oo0 FRBE T8 5 00T .o om0
©xCO80. 1000 e e IR 6 ace (ax8). AU FPGA BAR @ acc. (4XB) oot.0000 e Jasi0 0000
o oo o St 7 8 v |
§ — -
§ N T e
< o SUR_FPGA SWR FPGA GPCI2 A8 o
€ BAR2 access (1MB) BAR2 access (1MB) o oo e
& osoen.oom N )
S e o000 6060
Q SWR FPGA SWR FPGA
g BARL access BAR1 access
§ oxeaeo.c00 > m _ (SWR iPGA
x o Foarotio: oo
2 SUR_FPGA BAR © acc. (4KB) IR FPGA BAR 0 acc. (AB) [ N\
£ oo EoTI e o
< [ A8 P&P Info. (BKBY oyrrrr .rooe
o) [ meiomm |
exaoe, SBU FPGA SBU FPGA [————————(oxfro.ome
BAR2 access (1MB) BAR2 access (1MB) [ /0 1w Area (/)|
P BT W ocin. om0
oy AN s 228 fres_(/A)
SBU FPGA SBU FPGA RO TP Area (R7A) | X199
BARL access BAR1 access FIATBRAM 176 Aren (LK) | o0cc 00 o000
—_— (o) (cat5) (7o st v o 000 ) |
oo, o | TP B @ acc (ax0) TN W oo oo
0 o e 0 w40 oo e (40 ey
ey TR
e
i e
e,
4P6 Registers =5
oo a0
p——
AT697F SBU FPGA
SDRAM Area
oy OxseED [FEPEr Info. (BE) o crcr roon
o f [ minme
3% RAM 0008, oxFrF 0.0000
X | oxose. Area Mappi [ 170 1% Ares (iymy |
= pping rea (N //
< 648 SRAM a8y /0 T8 Ares (/A | oxrcao o000
ontn o S 28 peea_ G2y
[pn w8 ares Gy |
ATES7F TR T 5 (T80T o oo
e P8 Slave P & Info (aks) | 1 P10-0000
f————————"owser.ree
oo | —
o egisters @)
[ 228 Replsters GKE) oo, onen
ATB97F E——— )
ROM Area oy e
)
orms - ooe0

% 4, AT697F & FPGA PCIl Address Mapping

67

2. BALZE ] ol71d%

A AAE §1de] gALZEY s AMu|2XE 7]
Wk op7|El Az dA 9 pEE o 19 59 o] 6719
AU~z PR Core AHl2E BAALZED ] Bl
a2 A4 2 B, Al 2713} 5 388k Executive
AXAE 949 A7He #2]8F= On-Board Time
E 723l 94 9] AShE ok ol WlES) 2 E
¥ 3= Event/Error XA E Z18] 31 Boot ROM S/W 7
1ER TAETE Health AU GAIAZE o9
e B RUEY g AHl=E, 3= 93] Y
NVMEM Reprogramming S ©'33H= Reprogram X
E F7149l vy 23S 485 Memory Scrub
AXVE T8)a Alzd gl 8 A& ZUHE o)
= Monitor AXVER A A W57} A H5S
AgeE Command AMl22= TC AXWVES} Stored
Command HELVER AR Adoz o7 dyvEg]
= A 9 #E)8k= Telemetry AR 9141 9] thekst o
o|E & FE38t= Data Acquisition AEVE, 24 94 €
dHEZE sl Telemetry AEVE 281 o) &3
Z gl S AE)E= Mass Memory AEYER U} &
& MM = AR E Tsis AOCS HEWE, FA|of
£ ©@dshE TCS
g3 ve] GAAIE B8k Payload HXEHER T4
Hok iAoz 9)id o] thekeh HAgETRe] FAls A st

F 31

i s sl A

&

Rl

1
il

=
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ALAE, Aepels gehs ALE,

T U —

A28l SpW
¥UE, PCDU/VDE®} $412 F8dk= UART HEVE,
1231 1563B $AlS B3k 1963B HEVER 7AW,

A2 PCL 710ke] &4 Hupol~E S8 =3

ANYAE IOMY} 5418 AHelsh= CAN

N
‘Application Service

AOCS Component

NS/ DM
{_component )
Hl  A1s Component

Health Service

Monitor
Component

Core Service

[ Event/Error ]

Component

Telemetry Service

Data Acquisition
Component

Command Service
[ TC Component ]

’
< Titéi Service Communication Bus! (ISCB) >
( =\
VxWorks RTOS K6 BSP COMM Service
I/F Task Interrupt UART Ethernet PCI SpW CAN
Library Library Library Driver Driver Driver Component | Component
Semaphore Message CRuntime Timer Ext. INT Cache MIL-15538 UART
Library QueueLib. Library Driver Driver Driver Component Component
UART A H UART B H 3 x Timers H Interrupt H Cache H rCl W AT697F Processor % ﬁﬂz
. AHB N ; .
STAT
DMAU FTSRC \[ |
el s MRAM

12! 5, Flight Software Architecture

3. BAIAZER 0] Hl23 opy|8lA Y AAEH

AT AAE 9449 GRAlAZES ol 18 63} o] 6
Mol Bl=az s&siy 2719 wel g3 tONEATWO

Bl /b o 9M49)12 /1R 9o 625msec)]
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sub-minor cycle®l] §7]3} o] e um gAjizES o]
A7 125msec?] minor cycledH = 2 6HA o)
7} S Al A dE s g sk Stored Command
SEUEC} 1553BE ©ehs 15653B AEUEE A3
AH| 29 AxAEZE g ) v e E M R
7le]l 1953B EBl3+E even sub-minor cycle 7]5O0.=
1553B BA4lo] =3 5y AEHES 2siA Ao
™ ' minor cycledll A 4=3) ¥ 156538 B4l A= &
913}aL U even sub—minor cycledll $23E 1553B $41
TH gt} tSCP Bl ~ae $4e9] 13022 AdHHES
8 2 Ag]efof & 7% tONE Ej=32] WA x| o] &J&)A
33} == on-demand BjZ==Lolw, 7Ht 9497 v
tBACK ElZ+ tE "g=art 3384 o
VxWorksell oJaf &3} =] 0@ Al7to] A Q¥= mRg]
234", o-&%F vy #e] ¥ reprogramming 52 <Y

2 Fasn,

o

o]

a1

o
=
PN
I
<

0ro
0B =

nnnnnn

ssin| penging [ [ pencing | ensind | Ppencing
720

nnnnnnnnn

s3]
720

escol Pending pending Pending

[ ‘ endin
136

Switching,

Pending Ready pending Ready Pending R Pending Ready

Minor Cycle (62.5msec) —»€—  Sub Minor Cycle (62.5msec) —»<——  Sub Minor Cycle (62.5msec) —><—  Sub Minor Cycle (62.5msec) —>

Minor Cycle (125msec) ~——————»&———————— Minor Cycle (125msec) ————————»

% 6. FSW Overall Task Scheduling

V. §AAZEo] 1553B HEJE

1. §AAZE 1553B HEGE

A AAE A9 BAAZEY S 1553B AFXUES
]2 Gyro, Star Tacker, GPS F417] & g 71e] &5
SlEjHo] A2 A YehH, SBU EA1Ho W @ 2x1d9
1553B B4 BES ARSSt) AlsEl Az Ede] W 1553B
AXUEq = SBU $4139 SRAMS &4l dHlolE 3
Micro CodeZ A#3dl= §52 A3l AHB /O <ol
a9 € 1553BRM AEEeE F3 1553BE &3tk

HAAZES o= 17 79 2] SBU PCI BAR2E -5l
SBU®] Actel 1553BRM FLo[6]€] @A =E1E oAl 2=3hH,
SBU PCI BARLE %3 SBU SRAMS- HA|23sle] T4l d
o]E¢} Micro CodeS #7443t}

Z12] 31 B1563BRM wrapperl5]E &3] 1553BRM©] AMBA
WA v RS A 5
AaFolok 31, ojul AT697F+= PCI Initiator2 523}
™ SBU $41%2 PCI Targetoz &2t}

UES F2F PEA A
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AT697F

PCI Address Space SBU_FPGA

1% 7. FSW 1553B Operation over PCI

AAo] B gl AT E Y o] A 1553BRM =]
= P55 HH, 1553BRM #o]+&= SBU SRAMoI| A 2H¢
Micro Codeoll w2} 1563B $41< F~a33tc) A4 0= 15638
BAlo] ¢+5 = 79 EOL (End Of List) QJE]HE7} uHA33k
vl g AL E Yol A= 15538 EOL QB HEZ} uhahd
A JAHHE An]2~ FRlo] =851, a7 ISR FHlelA
B A EJo]] 1553B Bj 3= 7]$-A Hr) 1553B B~
ol A= 3D even sub—minor cycledl X =3E EA Ax}
g ¥<Jsta, RT — BC &219] A5 F4l g dolHE
Global Mapper %ol #7343}l S even sub—minor
cycleel =384 1553B &A1& FH| gt 4l & oert &
A3 735 1553BRM #l'@oll A ofl 217} 2715 31 15538 B2~
oA = T dleE 228k, §4l dlef7p A|&A o
A3z 75 %49] Fault Management #¥ 2 H2-ate] 22
El=3

2. Actel 1553BRM IP 9]

9 82 Actel 1553BRMO] T8 HAFE B4 02 10
7W2] Actel 1553BRM #l| X 2~E1¢} 3712] BIS53BRM wrapper
g A =B &2 1563B E412 Alofgith. 2] il Actel 1553BRM
& EANS 93 Micro CodeZ 8719  halfword® 4%
command block& A&t} Command block-2 1553BRM
o] F3fafof & WS 7FXal 9+ control word®} 1553B
EAS 93 command word, 15538 E4lol] AM&E data®l
offset F40E U4HFE data pointer, 2] 15538 FAl0]
T A7l status wordE A= 2719] status word=
T4 =M control word”} CALL/Brach ## Opcode?! 74-%-
AME-E= branch address, 2212 Skip/MEFT ## Opcode
0l 7% AMEHEE timer valueZ A E T

a9 89 WA command block?] control word
Ox46FE+= 15638 BUS-AE ©]8-3 15638 54l 43S 2Jn)
3, command word 0x0820= BC — RTZ §J3 202
RT1-SA01-WC32& 1553B &4 8-S ojvgtt). 1ejal
data pointer 0x0640-2 0xFC200C800 A4 H4 dlol& 9
data offset 25 oJv]git). A4 02 15538 -S4l 3
= 79 status word #1°|| status word 0x0800¢] 7] =¥t}
F ®HA command block®] control word 0x44FE+ 1553B

A



XML HAE 9Ao] PCI 7|HEo] 1553B E4A1 AT EQ0 A

BUS-BE ©]&¢ 1553B 541 8-S 2|n]sh, command
word 0x0C58 RT — BCE $13+ T4l 2 RT1-SA2-WC24
2 1563B $4l 8-S ofm|glt}, 18] 31 data pointer 0x0660
2 0xFC200CC0o°l =21 & tlol8 & #7FE data offset

onjsity, AAH o7 15538 Falo] 43 & AHS-
status word #19 status word 0x0800°¢] 7]Z%™ data
pointer 40l Al dlo|E]7} 7]EF ) w9 command
block- 15653BRM<S- A/d4 0.2 F 7 35k= EOL opcode”} 7|
Fx&lo] 9o #F opcoded B8 1563BRME 434 0
2 operationg £73}31 EOL SIHHEES WA It

Actel 15538RW Controller in SBU FPGA
OxFFFA.0000 | 15538 CH#0 Control Register
OxFFFA.0004 | 15538 CH#@ Operation/Status Register
xFFFA.0008 | 15538 CH#@ Current Command Register
OxFFF4.000C | 15538 CH#o Interrupt Mask Register
xFFFA.0010 | 15538 CH#0 Pending Interrupt Register
xFFFA.0014 | 15538 CH#@ Interrupt Log List Pointer
OxFFFA.0018 | 15538 CH#0 Built-In Test Register
xFFFA.001C | 15538 CH#@ Minor Frame Timer Register
— OxFFF4.0020 | 15538 CH#e Conmand Block Pointer Reg.
OxFFF4.0080 | 15538 CH#o Enhanced Features Register
@xFFFA.0100 | B15538RM Status/Control Register
OxFFFA.0104 | B1553BRM Interrupt Registger
OxFFFA.0108 | B1553BRM AHB Page Address Register

Control Word | Command Word #1]Command Word #2| Data Pointer

oxeC26. 0000 | 22215 Word #1 | Status word #2 | Branch Address | Tiner Value (BUS A) @ RT1-R-01-32
20 46FE 0820 0000 0640

0x0000
0000 -> 0808 @000 0000 2000

Control Word |Command Word #1|Command Word #2| Data Pointer
Status Word #1 | Status Word #2 | Branch Address | Timer Value (BUS B) : RT1-T-62-24

0xFC20.0010
ox0008 44FE ocss 0000 0660
0000 -> 0800 0000 0000 0000

Status Word #1 | Status Word #2 | Branch Address | Timer Value

0xFC20.0020

Pk 6060 6600 000 680
6000 0000 0000 0000
EOL Interrupt
oxFC20.0C80 Data Words for 15538 NSG #9 (BC -> RT)
XFC20.
ox0ed0 A000 } A061 } 062 } 063
Ap1C | 01D | A01E | A0TF

Data Words for 15538 MSG #1 (RT -> BC)

exec2e.0cco
axeo I ) }

0000 | 0000 | 0000 | 0000

0000

12! 8. Actel 1553BRM Operation

19 9= Lol A3 Actel 1553B Operations g4
ZEO] AlEE ]‘-”] B} (FSS, Flight Software Simulator)[7]

ol 3 3 A3 HolFEt} 1553B MonitorE E& 24|
F3E 15538 B4 A9 #¢ & 5 9lon AAHoR

15638 EOL AIE/9E7k Ba@ 22 3ol & 5 9

[=lo k=

SBU 15538 CH#0 Overall Traffic———
Hsg No : 0 [1795033573] s rTo): | A |8l E

(01-8-01-32) RT1(GPS)-sA01

Data: RO0O ROO1 RA002 AO0O3 RA0D4 RA00S RA006 A007 STAP(RTO3): A |B |E

STAR(RTOS): A |B |E

A E

A

# SBU 15538 CH20 Monitor

AOOE RO0S AOOA ADOB AOOC A0OD AOOE AQOF
A010 RO11 012 A013 RO14 AO01S A016 K017
AOle ROlS AO1A ADIS AOIC AOID AOIE AOLF GRA (RT06) : B

BRD (RT31) : B ‘ Y C\ear‘

15538 CH#0 Receive Editor—————
Msg No : 1 [1795082056]
(01-T-02-24) RT1(GPS)-SA02 Remote Terminal : | GPS (RTOL) E

, g )
Sut-hderss: 01_[< ppo| @8 shom

0102 0102 0102 0102 0102 0102 0102
2 0102 0102 0102 0102 0102 0102 0102

Status Word : 0800

No Response

[15538 CH#0 Transmit Editor————

=] & (=]

&=

§ AT697F UART-A

1111111111111111111111111111111111111111
111111111111111111111111111111111111111
11111111111111111111111111111111111111

11111111111 1111 1111111111 1111
1 111111111 111110 11111111 1111
1 1111111 11111111 111111 1 1111
m 11111 11 1111 111 111111331 1111 11 1111 11
1111 1 n 1 11 11111 111111 11 1111111 1111 11 1111
11111 1 1111 11111 11111111 1111 11 1111 1111111 111
111111 11111 111111 1 111 1 11111111 11
111111 1111 1 11111 1 111 1111 n 1111 1111 111
11111111 11111 111 1111111 1 1111111 1111 1111 11111

111111111111111111111111111111

11111111111111111111111111111 > e =
1111111111111111111111111111

111111111111111111111111111

11111111111111111111111111

1111111111111111111111111 t Wind e , Inc., 1984-1999

1% 9. Actel 1553BRM Operation Result

3. BRIZZEYC] AEHUE Hela

24T A= 91439 FAAFE = 371 B4 S PCI
NHHEES AYE 9l ATEITFS 3712 SIHHET} st
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Flo Search Flter Trigger Data Format Help

M Time: 272.13.07.39:219 149
BC>RT Msg No: 0
Crnd. ABBO (21-R-3-32)  RT21- SA3
Data: 1122 1123 1124 1125 1126 1127 1128 1129
1124 1128 112C 1120 112E 112F 1130 1131
1132 1133 1134 1135 1136 1137 1138 1139
1134 1138 113C 113D 113E 113F 1140 1141
IRespanse = 8.2 microseconds
IStatus_AS00
Ciose| Mg T2 TMGan = 23.7 MICrosecands Time: 272, 13.07.99:219.566
[EC->RT isg No: 1 DTime: 000:00:00:00:000:717
Crnd. B085  (22-R-4-5)  RT22- 5A4
Data: 3304 3345 3346 3347 3348
Find | [response = 6.2 mieroseconds
lStatus: BO0D
ies TMGap = 23.5 microseconds Time: 272 13.07.39.220.042
Prav RT-BC Mg No: 2 DTime: 000:00.00:00:000:176
Crnd. BCEB (23-1-5-24)  RT23- SA5
Display IRespanse = 6.7 microseconds
[Hex [Status: BB00
Data: BCAD BCA1 BCA2 BCA3 BCA4 BCAS BCAS BCAT
I~ Split Sereen BCAS BCA3 BCAA BCAB BCAC BCAD BCAE BCAF
ECBD BCE1 BCB2 BCB3 BCB4 BCBS BCEE BCE7
End =
[
NS S S N N N
ot ot o e e e
CHH0 | CH#1 | Combined
""" T I_ﬁL—‘
TITTIIITT I TIT I T I TIIT 1]
11111111 IRRRRRRRIRRRIRD! VxWorks version 5.4
1111111 TN KERNEL: WIND version 2.5
111111 1111111 Copyright Wind River Systems, Inc., 1984-1999
CPU: KB-STBM-IBMU. Processor #0
Memory Size: 0x500000. BSP version 1.2/0.2

WOB: Ready
—> interrupt: SBU FPGA IRQ #11

interrupt: SBU FPGA BI1553BRM #2 IPND : 0x00000020 00000000

I 142118 ANSIW 115200 8-N-1 UM

12! 14, 1553B with PCI Test Result
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