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Research on VxBus Driver Design Based on Loongson 1E1F
Aerospace Platform and VxWorks System

Zou Yulong, Liu Bin, Tian Xiaoli, Guo Zongzhi, Niu Chong
201210, China)

Abstract; Analyzed the structure of VxBus driver and the normal design procedure of VxBus driver on VxWorks system. Configured the

(Shanghai Engineering Center for Microsatellites , Shanghai

VxBus diver which is already supported by VxWorks, such as the serial and the clock driver. The design of interrupt is divided into three lay-
ers, the MIPS interrupt, the Loongson 1E interrupt and the Loongson 1F interrupt. The three interrupt layers are nested and connected by
board support package (BSP) hardware configuration. Designed a smart 1553B VxBus dirver to use the 1553B function supported by Loong-
son 1F. Application layer can call the driver methods to perform 1553B function easily and ignore the hardware details. The result shows that
VxBus design on Loongson aerospace platform simplify the software design of application layer and makes the software structure much more

clear and the system planting easier. The VxBus driver design method has high value for aerospace engineering based on Loongson and Vx-

Works system.
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—
“> VxBusZZKZ)j (K xxxInit VxBus %33 g 7 ik
55 R B EE BRI fiE
N
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xxxConnect
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BSP R4 5 S AT — LEHS ) LEAR B
L SCA R REBE {HRA LA RG]
B IS S5 ISR AL B AE

2 VxBus 3R g4 b5 b i FE

S YA, AR SR vxbNs16550Sio. ¢, PGS SCH A
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define LSN_UART_DEFAULT_BAUD 115200
struct hefResource ns16550DevOResources | = {
{ "regBase", HCF_RES_INT, {(void %) LSIE_ UARTO _
BASE} },
{ "baudRate", HCF_RES_INT, { (void % )LSN_UART_DE-
FAULT_BAUD }},
{ "clkFreq", HCF_RES_INT. {(void * ) BAUD_CLK_FREQ} }.
{ "regInterval", HCF_RES_INT, {(void * YUART_DELTA} },
ys
define ns16550DevONum NELEMENTS ( ns16550DevORe-

sources)

struct hefResource ns16550DevlResources[ | = {

{ " regBase", HCF _RES_INT, {(void % ) LSIE_UARTI _
BASE} },

{ "baudRate", HCF_RES_INT, { (void *)LSN_UART_DE-
FAULT_BAUD }}.
{ "clkFreq", HCF_RES_INT, {(void * )BAUD_CLK_FREQ} }.
{ "reglnterval", HCF_RES_INT, {(void * )UART_DELTA} },
}s
define ns16550DeviNum NELEMENTS ( ns16550Dev]Re-

sources)

RIGTEBR A TR P E L 2 DR OB

{ " nsl6550", 0, VXB_ BUSID _ PLB, 0, nsl6550DevONum,
ns16550DevOResources } »

{ " nsl16550", 1, VXB_ BUSID _ PLB, 0, nsl6550DevlNum,
ns16550DevlResources |,

2) WK,

Jets TETF ¥ J Mz b A 4 I g 43 46 %y 33 MHz, I 4 3K
Al LU VxWorks JF & PR35 H $2 44t 1) MIPS RAK i $h 8K 2
W9 vxbMipsR4K Timer. c. i 275 BSP 1 8 {4 Be & 3CfF
hweonf. ¢ Hig SCIR/NIF B, BRI, cpu #5138 45 i 4 8K 3 2
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struct hefResource rdK TimerDevResources[ ] =

"minClkRate", HCF_RES_INT, {(void * )SYS_CLK_RATE_
b
{"maxClkRate", HCF_RES_INT, {(void % )SYS_CLK_RATE_
MAX} }.,
{"cpuClkRate", HCF_RES_INT, {(void *) 33000000} }
1s

{
{"regBase", HCF_RES_INT, {(void *)0} },
{
}

MIN

define r4 TimerDevNum NELEMENTS(r4K TimerDevResources)

SR JETE 1 9142 TP ST B

{" r4KTimerDev", 0, VXB _ BUSID _ PLB, 0, r4dTimerDevNum,
r4KTimerDevResources} ,

3) iR K g it .
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a) A MIPS v iy 4 i (% 4K gl /T LAl T VxWorks 2 4 19
mipsIntCtlr 383, FE XA vxbMipsIntCtlr. ¢, 7£ BSP ) hw-
conf. ¢ UL MIPS B2y v &> 5 | 1A 1 Bir Ja Y o 087 ik 55
. REARIEIT.
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const struct intrCtlrlnputs mipsIntCtlrOInputs[ ] = {

% pin, driver, unit, index * /
% IPI interrupts from IPI controller * /

"legacy", 0, 0},

"legacy", 0, 0},
"LSI1EIntCtlt", 0, 0},
, "r4KTimerDev", 0, 0},

[
~N NN = O

const struct hefResource cpuOResources[ ] =

{ "regBase", HCF_RES_INT, {(void * )TRUE} },

{ "input", HCF_RES_ADDR, {(void % ) &mipsIntCtlrOInputs
(ol s

{ "inputTableSize", HCF_RES_INT, {(void * ) NELEMENTS
(mipsIntCtlrOInputs) } }

}s

define cpu0ONum NELEMENTS(cpuOResources)

BRGAE £ B 2 P i S MIPS i 7 s i 2% 3% 45

{ " mipsIntCtlr ", 0, VXB _ BUSID _ PLB, 0,
cpuOResources } »

by X Jg s LE Hh T £ 1) 9 B 30 T 4 S B Y VxBus 2R
RIBKE . PR BT R SE ) B S MIPS Il I AR )y .
XTI S R A AT R, P IR SR, R
FEBEBUE S TE 1 rh RS 9 A7 a8 . SRS W BR e 1E 1 b
RA, BiREE A, B AR AR R Je il 1E 19w i
AR A A Wi 5 I 55 B2 0% o v R I 4 78 ) O
AASITF

/% FIHWHRE * /

vxbMipsLsnIntLevelGet (pInst, &.ints);

cpuONum,

/T BR T« /
MIPS_SW32(LSIE_INT_BASE+ LSIE_INT_ CLR, ints);

/o PTG BT </
if (ints | = (UINT32)0)

{
for (i = 0;i << LSIE_INT_INPUTS &.&. ints | = 0;i++,ints >
>=1)
{
if (Cints & 0x0D) 1 = 0)
{
VXB_INTCTLR_ISR_CALL( &pDertrl — >isrHandle, I + plnst
—>unitNumber * 32);
y
y
}
£ BSP ) hweonf. ¢ U s TE A b7 42 i &% 3% 2l (¥ i
BN
AE SO TE w42 ] i 1) 3K 3 2 4
const struct intrCtlrInputs Is1EIntCtlrInputsO[ ] = ¢
/ % pin, driver, unit, index % /
/ * interrupts inputs into cpu * /
{11, "ns16550", 0, O },
{12, "ns16550", 1, 0 },
{17, "LSI1FIntCtlt", 0, 0 },
ys

const struct hefResource Is1EIntCtlrResources0[ ] = {

{ "regBase", HCF_RES_INT, {(void * )TRUE} },

{ "input", HCF_RES_ADDR, {(void % )&Is1EIntCtlrInputs0[0]}
}s

{ "inputTableSize", HCF_RES_INT, {(void % ) NELEMENTS
(Is1EIntCtlrInputs0) } } ,

}s

define 1s1EIntCtlrNum0 NELEMENTS(Is1EIntCtlrResources0)
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{" LSIEIntCtlr", 0, VXB _ BUSID _ PLB, 0, Is1EIntCtlrNum0,
Is1EIntCtlrResources0 }

o) MRS 1F o Wy 4 ) 25 1 3K B 75 E S BT 1 VxBus 24
R IR Sy . AR A A B 1 2% s LE o W s i Y 2
B o [RVREXT T obv I8 IR 55 A8 P o 22 9047 S 0. 7R P BT IR 5 AR T
o, TR SRR LF (9 P KR A T AR A e TR AR
T e its 1F i s WRRES A T A A il F IR 2y . 5
Jets TE iR 45 #2)7 AR 7R e 1F i o IR 55 72 )7 b A
i ST BT B AN T AL v TR 2 ) T B TR s R Y
W Al 55 B P vh BB R AT o e T AR 55 AR Y AR AN F

/o ARBUPWR A = /

vxbMipsLsn_1{IntLevelGet (plnst, &.ints);

/% TS BT« /

if (ints | = (UINT32)0)

{

for (i = 0;i << (LSIF_INT_INPUTS) &.&. ints | = 0;i+ +,ints
>>=1)

{

if ((ints & 0x01) | = 0)

{

VXB_INTCTLR_ISR_CALL(& pDrvCtrl— >isrHandle, 1) ;

}

}

)

7E BSP ) hweonf. ¢ SCHFHJg s TF o W7 42 i 4% 3K 3l /9 1T
"

A et 1T b W42 i 4% 10 3K 3 248

const struct intrCtlrInputs Is1FIntCtlrInputsO[ | =

{

/ % pin, driver, unit, index * /

{31,"LS1F_sml1553b", 0, 0},

1s

const struct hefResource Is1FIntCtlrResourcesO[ | = ¢

{ "regBase", HCF_RES_INT, {(void * )TRUE} },

{ "input", HCF_RES_ADDR, {(void %) & Is1FIntCtlrInputs0
[ol} }.

{ "inputTableSize",
(Is1FIntCtlrInputs0) } } ,

HCF_RES_INT, {(void * ) NELEMENTS

define 1s1FIntCtlrNum0 NELEMENTS(Is1FIntCtlrResources0)

TEBA H 2 b et 1F v g il 4535 45

{ " LSIFIntCtlr", 0, VXB _ BUSID _ PLB, 0, Is1FIntCtlrNum0,
Is1FIntCtlrResources0O} ,
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ST MRS, 2K M S, 40vxbLSIF _

sm1553b. cdf £ T H T vxWorks T2 #E47 B 4L e & 15538
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sm1553b. dr SCPFA 9 15538 4K 3 19 1 7% 8. . Makefile 3C
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g 15538 3K Zh 1 2 JE S, oo MIPSI32R2 275 4% 3K
) 4 3 BUE A 4 S MIPS 1Y 32 i R2 241 CPU., gnule %75
WK gnu iR IR, I B IR,
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B 7T, R E ¥ vxbLSIF _  sml553b. de, vxbLSIF _
sm1553b. dr X #2 1 & “C. \ WindRiver \ vxworks —6.8 \
target \ config \ comps \ src \ hwif” & F. %€ KK 301 ££
Wind River Workbench JF & ¥ 55 i B & . B8 87 3K 3 SO )5 7
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BT, BEEEA N )RR 1E1F [ BSP, SRJ57E TR N
KA AT o S B Y ns16550 B H L mips rdk B
B, mips WPIBTERIGY . JB 1E P i dI A, JEa 1F s
Hil#% . £ BE 15538 RS A AR e % 1, ARG IRAF TRE. #25
TE usrApplnit. ¢ 3C£F # usrAppInit O B85 3 i 2 AR
fih, 3@ IR A B 15538 8K 2 4 fit 19 — 2L Oy 3k, i 4T 15538
B BC T BE A 9K sh i o el ik . e T .

a) P BC init J7 & 4T BC M1 R4k .

methodLSIFBCInit = vxbDevMethodGet (devID, DEVMETHOD_
CALL(Islfbelnit));

if(NULL ! = methodLSIFBClInit)
{

method LS1FBCInit(devID,0) ;
}

b) WA A SR BT IR 55 eR AL
methodLSIFBCSetISR = vxbDevMethodGet (devID, DEVMETH-
OD_CALLC(Is1fbcSetISR)) ;

if(NULL ! = methodLSIFBCSetISR)

{

method LS1IFBCSetISR (devID, sm1553bISR) 5
}

Horp sm1553bISR AHB R AT — > FT BN -

logMsg("1F 1553b new ISR,\r\n",0,0,0,0,0,0);

o) A B —MME S AT R R 3 — K BC H W,

taskSpawn (" tBC — Test", 100, 0,5000, (FUNCPTR) task_1F_
BC, 0, 0, 0, 0,0, 0, 0,0, 0, 0)3

£% task _ 1F _ BC ¥ 4t 3k Bt SM1553b 3K 3h A9
IslfbeStart 773k, SRE B T — 4 while JEE Y. TEIE R
P 1s1fbeStart Jyik, SR )5 8 i taskDelay 267 1 #048h, H ik
TF—E%. EZAMMT .

VXB_DEVICE_ID devID = NULL;

STATUS ( * methodLSIFBCStart) (VXB_DEVICE_ID devID, void
* pArg);

devID = vxbInstByNameFind("LSIF_sm1553b",0);

if(NULL | = devID)

{

methodLS1FBCStart = vxbDevMethodGet ( devID, DEVMETH-
OD_CALL ( IslfbcStart));

}

while(NULL ! = methodLSIFBCStart)
{
methodLSIFBCStart(devID,0) ;
/x SRE LRP, 1R 60 A tick, x /
taskDelay(60) ;

}

3) FEAER,

R SR A2 11 ZRIE 17 vxBusShow 14 & 7 % il 7
GEWOK B R A . DAER DA TR Y T R N IR S A
mipsIntCtlr 1 W 455 ] #% 3% 27, LSIF _ sml1553b K 3,
LSIFIntCtlr H W45 il #3 3K 3h . LS1EIntCtlr A W7 45 i #5 9K 3
ns16550 3K ), rdKTimerDev B 8p 3K 2h 45, B2 £ 5 9K 3 D iE /Y
%A LSIF _ sm1553b unit0, mipsIntCtlr0, LSIFIntCtlr u-
nit0, LS1EIntCtlr ns16550 ns16550 unitl,

unit0, unit0,

r4dKTimerDev unit0 %%,

BCiz 7/, MEHR DML NS (WK 5., BT T —
W BC Wi, Jf AR 2 3k, #EAT B E SO IR 55
PRER 2 YR, 2 B P I N A AR OE R

Pt
Toe
Lia
M

dding €125 syabals for stusddlone

.0, IMStato1953 000, b _asi_ i On0, ntStatustF 02000000, intTsr 2. 040,

o

s 15 00, be_asg bl 0l
00,
3 e

LALAISSD 00, be_ase_oblr O, ntStatus1F OR2000000,snelsrlE O,

5w b A A e e

T Alta 15538 ff B R #2459 RT F1 BM Hfig vl DL 4 3
1553B Sk kAT T M BC 2 RT4 /74 B &4, 200k 7 b hik
1, FHbaik 2, Fabhk 3, HodE A S 8GR MR 5 AT Y BC A
Bk s —2.

4 Hig

AHET I 1E1F G 1 VxWorks 248, % VxBus &
R ITE AR AT T ERAUA A, X0, B b, W g A
A BE 15538 Ry EK S #EAT 1t JRE A SR, W] T Vx-
Bus B9 3K 235 5 AR 2504 S A0 0, BE 8 B 47 (19 HEAT IR )2 FOR
B, A RN RO R SRAE T SO AT R . R R SR A
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