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VXIbus@ &3} 717159 435 3848 #35td VMEbus& 72282 +4¥ 44 HFolty.

VXIbus Al 2 28 3}7] 9] 3 tinto] 2 =7 register based ©]ulo] 22} message based t]njo]
2 uE 5 don, B =R MiEslot) REH A/D HE R EE o]F 7 register based VXIbus A B
Al2~dl g 7AEET A/D HERELS YAE AYAZ AAEHAeH, o5 AoHFE 9 slot) 2ET
o] EA1.S LANE o] &3¢},

313 SCPI(Standard Commands for Programmable Instruments) = #|&7] ¢1o]o] EF 3l 4] 2)3-
Aol HAFEN A ASCII Hel =2 slot0 R &2 FFHo)AH, thal 2 2 Hefe] giola Wisel A/D
U EZ Afsolzh

HEds 24¢ etgiol o8 Ao HFENFoNA 288 AFER QB H 28 Fa] B8 USRS
Al2="g FA s

ABSTRACT

VXlbus is a standard for compatibility of instruments of multi-vendors and originated from the
VMEDbus.

The devices for implementing VXIbus system can be categorized into the register based device
and the message based device. In this paper we organized the A /D conversion module and the
slot0 module, which form the register based VXIbus subsystem. The A /D conversion module is
used as a digital voltmeter and LAN is used for communication between an external control com-
puter and the slot0 module.

The SCPI(Standard Commands for Programmable Instruments), which is a standard language
for instruments, is transmitted from the external control computer to the slot0 module as the
ASCII form, and then to the A /D conversion module after changing to the binary digit command.

From the experiment, we verified that the measured voltage can be observed on external control
computer and user interface can be improved by the modified graphic processing.
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FEHEATE A HERA)2H OI-ErE 2EZE slotlel
Al slot129] F/AHY-& &8l slot) g, A
nE Yz A/D EELES T

Az HFgo e B %01]/\1 43 &} register ba-
sed MEA| 2glof #ate] Mgt ond, I oA
+ register based Al Z## message based A]Z:®)
S ¥ dg3 F slot0 RE A/DEEEY 79

of #aled st om, IV FolMiz 2t nyol ¥

1220

3 Algah A/D MBw s N S48 Hee 9
of Hol7] 918 Wgol w ¥ watel 4yl

a, 202 V gl At tEE Al 2ue) Azl
shslel waa 4 A% aluoldok o pol v
shel =atu AR Wi,
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>d
—\\

~
64 byte Device Dependent Register
Status/Control Register logical address 255
Device Type Register
} Identification Register
o~ :f
N
~ =~
Device Dependent Register
64 byte Status/Control Register Llogical address 1
Device Type Register
ldentification Register y
A A
o~ ol
64 byte Device Dependent Register T
Status/Control Register >logical address 0
Device Type Register
. Identification Register J

< 16 bit >

2] 1. VXIbus gule] 2 # 2] e 9] 4]
Fig. 1. VXIbus Device Registers

4. VXlbus A| 2Bl H|0f

drtz oz AZv7|E2 Aol % B Z=2
EZ24 GPIB7} # &84 i) oleidt GPIB
A VXIibus Al 2HL 7A=Y dolrds o 1
Aol HFE S VXIbus Al 2E7he] B4 st
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gy olsbge &% GPIBE 1 F4lAg 9
Aoz eJpHow VXIibus A4S A olsl=d
AgFatrt g 4o, £ =FdMe GPIB ti4l
o] LAN T2 EES o]8& 1 A%< aA &4 AR
o},

Il. Register Based VXlbus R E2| 74

Register based tiuio]2@ VXlbuse EA1AZ
9] A3t AF FZE o] F+ configuration regis-
tertto 2 F4o] s @ dute] 28 w28 E
2 register based tlulo] A& £ rjulo] 2o W=
LREZS AHEsto] o] 2 dolele] Hpo] o
Foldh o] 9o mEZl & FFEo FAS
&17) 913l message based tiulo] = @ ¥lm g U]

ulo] 2250} U},

Register based t)u}o] 27} message based t]u}h
o]zl HEte] 2t FHE £t vl WED 722
7b sl Aelw, A9]x|, HE]EY M} DACE
9] Zrehst gl o] 4 F ol),

Device
Srecific
Protocols

Device Device 408.2
Swnten
Seacific Smecific
Protocols Protocols MON-VXIbus
Protocol
Shared
Device Memory Word Seris]l Resisters
Protocel
Speciflc

Portocols
Communication Repisters

Configuration Resisters

a2l 2. VXIbus 52415
Fig. 2. VXIbus Communication Layers

1. Slot0 2 E2| M|

B 8o A 4= register based slot) =& M A%
of gloiA]l VMEbuse}e] 1ej# o} 27} o] MC
68000 MPUE Atg-stlom A3 Bdxg 19 3
of Ve AT
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YERR AT

Register based R &4 9] B & o] A4& ASCII
Felo] Hzgo] ojvl 2 7 Heo YR FAHLE
2 message based o] Hlsle] HlFog ne-
w2 ZHolo) WHo HEE o|FA Hrh ez
BEolE AEse 2 rlAaEE QY E B A
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AFS-3h4 o},

2)t{~ O}H|E{(Bus Arbitor)!?!
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N LAN INTERFACE
PC LAN
)
RS-232 SLOTE MODULE
B 1 db
T T T
J‘L N RESET/HALT/CLOCK
DTACK Y/ LOGIC
ROM GENERATOR
) MCE8003 MPU
- ‘r MAP
DECODER BUS BUS
Ji = REQUESTOR ARBITOR
] R o
SYSCLOCK INTERRUPT vXIBUS
(16MHz ) HANDLER INTERFACE
J1 | 1
VXIRUS
282l 3. slot) ®Ee] s
Fig. 3. Block Diagram of Slot0 Module
BUSVECH :‘;:T N
i susav
) > oTe B8R3N ore BCIIN®
_ REQUESTER ARBITOR
:::o BUSADR®  sc3INm BG3OUT N
8R3x Bp%Ya :::;‘- 8BSY* :::;T.

vXIBUS

a2l 4. ¥ 28 Al ~E (Requestor) 2} o}v]E} (Arbitor) 2
Fig. 4. Block Diagram of Bus Requestor & Arbitor
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BUSAYV E
VMESEL w B

DYACK=

BUS INTERFACE

CONTROL

~.  OUTEN®

( ABEw

< nPU_DTACKN

ASE

< nPu_BERRS
/

WRITES

BUFFER

DSOm

DS1

VXIBUS

a2l s AHPE BE Y BAUE
Fig. 5. Block Diagram of Interrupt Handler

~ BASF +2
- - w
A LOéE%F\L
AB-ALS ADDRESS
\| PPORESS '| REGTSTER
———} DECODER L_ BASF+2 \]/ \I/ WRITE %
N DEVICE
| RECISTER
INTERRUPT ebren
LEYEL BASF +4 o
CONTROY  paTCK N sTATUS
VLA R NIREGISTER)
A RIP T IINTERRUP
B -
¥ CONTROL TATCH*
’ IRAx N CONTROL
MRITEX . oefen Y| REGISTER
T L e
00-015| pata BUS _; — iy
] | DRIVER ONVERTEF
L

I8 6. A/DRERES BYx
Fig. 6. Block Diagram of A /D Converter Module
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2 LANS AMg3isich oluj LANE Ar&§e 24
VXIbus Al2®o] HESAJoM &9 Hojd
glom B dorE MAC(Media Access Con-
trol) 24 1EEE 802.3, CSMA /CD(Carrier Sense
Multiple Access with Collision Detection) %25
A st el 3k LLC(Logical Link Control) 24
IEEE 802.2 44)-& Adstgod 44 Az @&
AFE I FgRop BH Ad FPF olof & Abgt
olt},

2. A/ D HEID FO| M| A(Access)
A/D W3R 5o ¥ Ux= 1Y 8¢ gt

AlS Al4 | AI3 AIZ All AI0 A9 A8 A7 A6 | AS M_iAE A2 A1 | A

|
1o e Cregister| 0

select

logical address )l 00

O 8 A/D S RES 2 8
Fig. 8. Address Allocation of A /D Converter Module

213 8o A configuration &l X 2E & Al6 WA 4
A 64K uto]E 9] 49 16K nlo]Eo] x|t
Al5, Al4E 4 19 s 42 3

wE wgo] @938 =29 (logical address)+=
E8sol™ olz=al & A Al3oiA] A6o fx)stch, A5
N A0xE REUol E4 8= 64 vlol B sidste
configuration # A 2E& Melsl=d AFE-5 o)At
B Qo g dA2E ) Ho) 16 vlolE
ol WxE et en ¥ 13 grt

gz 2E2 AR HzE FAWZE S
BASE+6 #l Aol A/D W@y g 33t

H 1 2ge dA2H MY
Table 1. Register Selection of Module

A3 A2 Al| Enable Line |4%#] %) &€
0 0 0 BASE+0 | ID/Logical Address
0 0 1 BASE+2 Device Type
0 1 0 BASE+4 Status /Control
0 1 1| BASE+6 | A/DH@gxn
1 0 0| BASE+8
1 0 1| BASE+A Abg 2} A e
1 1 0| BASE+C
1 1 1| BASE+E

wd mEo] dA 2 =+ AM(Address Modifier)
A9 zhe 29,49 2Del™H o]+ Z+7 short non-
privileged I /0 access®t short supervisory 1/0
access& YERATE

3 ESMEE

register based Tu}o}xol M= W 2 ml2E]Q} &
#olH Alo)e] EAlFale) Wit Hstedz HEO
ik, 1 QeI Elinterrupt) & o} -&3ta] #4al
2] STATUS/ID A8 5 422N status #H A2~
E] & pollingst=t AF& 5= 33 W Z4) <) (back
plane) o] vlolE} A Feg 7Hh Al 4= Uk 16

B =R A/D g mgdM slot) 2ol
JQEHHEES 2PAAN L, JEHE &% AbolE(in-
terrupt acknowledge cycle)oll A #}419] ID &, &
2} ¥ 2] (logical address)& W5 FoEH 0] A
g g o9 @& AAE Aol FFE A
SCPIq) olste] Zzefy) HolA™ 1o 1y 9
¢} 3}

DIAG: INT:PRI1 1
DIAG: INT:SETUP1 ON
VXI:WRIT 232, 6, #H0101
DIAG: INT: WAIT?

VXI:READ? logaddr, 6

3% 9. A/D H§ ES $18 SCPI A=
Fig. 9. SCPI Commands for A /D Converter Module

a3 90l M QIEYPEE o] &3ted A/D HERE
A T AE Agghe ¢o] Eo)7] 918 SCP1 Av=
Z Jehliod, o1 Ao HFE A slot0 58 F, A
1] 252 ASCII gef 2 A4H ol A4 slot) R &
o] A} register based T]uto] 2ol gz 2 A el 7
ez Hayo] A/D HErgd A4E oz
A JIEHE A 1H(IRQ 1M AlY $M
& stgalu, wolx oj=golAa+69 WRITEE
g % A/D R JHPEY & W7hx) 7|t}
drh A/D HERENA JEYEE 878 IH
HE guhifol ol x WE]glo R =M= 2328 ¢
1225

i

-2,

¢



TR {3 A AR S0 "92 11 Vol.17 No.11

o, JEYE Hel o o= ~+6202 5E
HBHE T A5 Astgke gloj Sl

HAAA 9ol A=Y gre gy e 3
of ol A FE ol A BEE 5 Ao, 1)
9 Mg F3led {5 &4¥ GUI(Graphic User
Interface) & &3},

v.d g

VXIbus@® REsE 717159 45 33848 918
o VMEbus& 710 23l tAE A LFelh

B =R M= VXIbus9 register based A 2¥-2
ekl 918t slot) =& 2 A/D Hlv & ¥

A/D ¥gEEE tRE AYAR H L3}
EZ st dole AEYH BFEo® A
SCPI& Ap&&td o, 2italo] HFEHE AHE
PCe} VXIbus A]2El7be]l EAL RS-232C ¢
LANS o] &35l 3, LANS o] 838o2M VXIbus
A 2glo] network “FollAfel g FHAULRE HE
g4 7 Ud2g ‘1104 FAT e 2 04*1"01]*1 TE
g A 2EE A& mEE B S dolelE Al
] x)dglo] elolEY = vk FHol e FFT
7159 o] & g2 dlojelE F Al ) sl
of 3l AlEFEEolv &35+« A9 3o 3
£317] B EE & 5 UL EF obgd g o]
g gaz sl A=7E #Holsle ulE configur-
ation registeroll 271 2= el o] FH o] & #Holsl=
iy WS Mool mEn, olest A9 wWHE
ASCII gejz Ao gxn oje)dt A|3+S &) ds
T UA gk 1M RE 25 F v 25sE A
o} R E3E 9|3t message-based A]Z¥jol #3
A7t o] Fo]H ol & zolm, VXIbus A H Al AE]
ol A e] ZA o2 message-based A ]
S $)3ted word-serial L2 E &0l t)ste] A7} 4
s xjojok & Flolr},

01' _I,_J

=

|

0
}ar,
2
a9
=l

= g

Ao
o

1. #F2], “CAT A% 71d 7 =91," The Elec-
tronic Science, ‘90, 5

2. John Purvis III, “The Personal Computer as
Instrument Controller,” Test & Measurement
World, pp.42-51, Feb. 1986.

1226

3. Steven H Leibson, “IEEE-488.2 products are
just now appearing,” EDN, pp.91-99, April 25,
1991.

4. John Novellino, “The VXIbus comes of age
with specs and products,” Electronic Design,
pp.27-34, Jan. 1989.

. Larry Des Jardin, “VXI versus GPIB :is VXI
actually faster?,”™ VXI JOURNAL, pp.11-14,
VOL.1, NO.2, NOV. 19%0.

6. VXlbus System Specfication, Revision 1.3,
VXI Consortium, July 14, 1989,

7. VMEbus Specification Manual, Rev.B. VME-
bus Manufacturers Group, Aug. 1982

o1

(2 =22 SISt AP 90-01-00—14)

& & #(Soong Hwan Ro) 3
1962\ 89 194 4
19873 89 : it WA £(F AN
19894 8¥ : nefietw AxFen Y EH(FTEY
AH
1989\ 9 ~ &) : Bl &b 9l WAty Mg
X o Eok: AUEA CAT(Computer Aided Test)

¢

B ¥ #(Dong Keun Jeon) 39
A 178 A135 F=

£ R M (Sung Wook Kim) 3¢
1969 69 3044
1991 29 : wdistm AR A
Fe EU(F AN
19919 39 ~&A : wA G A
2382 diskel AA}
233
XFAHE: AFEH WNEYZ,
CAT 54



% x /Register Based VXIbus A|2¥19] &) g AF

# % $&(Min Ho Kang) &34
19683 74 1094
19913 29 : meithsta A=A
Fota 2A(FEAD
19913 8¥~&A: vy A
A3t gighg A
3
xFBARL: HAFE TR, AR
54 54

# 7 #(Duck Jin Kim)
%A 16 4 A8s P
A a2 sty daFee 24

R

1221



