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Chap ter 1

In stal la tion

The Mac ro link MVC 16- line Com mu ni ca tions mul ti plexor is the first
VME bus async com mux de signed for real per form ance. At the heart of the
MVC is a 16 MIPS AMD 29K RISC proc es sor com bined with an ef fi cient
shared mem ory and DMA ar chi tec ture. The RISC han dles all char ac ter proc -
ess ing and buff er ing so driver calls and CPU in ter ven tion are mini mized, and
data over runs are elimi nated. Un like tra di tional con trol lers that rely heav ily on 
the host for proc ess ing or 68XXX- based con trol lers that can’t meet high
through put re quire ments, the MVC has the re quired proc ess ing mus cle thanks
to the AMD 29K. All VME data trans fers and bus hand shakes are con trolled
by a VIC068 VLSI ASIC. The MVC pro vides out stand ing flexi bil ity and one
of the most com pre hen sive set of fea tures avail able to day – all at a very af -
ford able price.

The MVC sup ports 16 se rial lines on a sin gle 6U VME bus mod ule. All
lines are in de pend ently pro gram ma ble for speeds up to 38.4 Kbps with split
speed sup port, with over all through put ex ceed ing 61,000 char ac ters per sec ond. 
That’s more than dou ble the rate of most other VME bus asyn chro nous con -
trol lers. Full mo dem con trol is avail able and in di vidu ally pro gram ma ble on
each line. All mo dem sig nals are avail able on all lines with no per form ance
pen alty.

The MVC is ideal for ap pli ca tions with large amounts of high- speed data
traf fic in clud ing graph ics, su per vi sory/ro bot ics and PC- to- host file trans fers as
well as in ter ac tive ter mi nal com mu ni ca tions.

Our 4- port line mod ules al low the MVC to han dle mul ti ple line dis ci -
plines. A sin gle MVC can be con fig ured with any mix of RS- 232, RS- 422, RS-
 423, RS- 485, or MIL- STD- 188C in 4- line groups. On- board mem ory is modu lar 
and ex pand able to 1MB. Our ap proach en sures that the MVC will han dle to -
day’s com mu ni ca tions re quire ments and meet your fu ture ap pli ca tion needs.

The MVC in cludes ad vanced fea tures that bene fit both the sys tem in te gra -
tor and pro gram mer. All VME bus and port pa rame ters are soft- configured and 
can be de fined on a line- by- line ba sis. The bus ad dress is se lecta ble with ro tary 
switches lo cated on the front bezel. Once in stalled, the MVC never needs to
be re moved, re gard less of how of ten your ap pli ca tion or con figu ra tion changes.

1.1 Prod uct Fea tures

Software Definable Features

l Baud rate, char ac ter length, par ity, and stop bits.
l Trans mit/re ceive line buffer size.
l Host mem ory DMA buffer size.
l Flow con trol: XON/XOFF, XOFF/any, CTS/RTS, or spe cial char ac ters.
l Con trol over all mo dem lines.
l Spe cial han dling for user de fined char ac ters.
l Send or re ceive break char ac ters.
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l Break char ac ter tim ing.
l Er ror status data and han dling.
l Spe cial char ac ters for end of trans mis sion or end of buffer with op tional

in ter rupts.
l VME bus in ter rupt/re quest level.
l VME bus ad dress modi fi ers.
l Char ac ter (PIO) or DMA block modes with scat ter/gather sup port.

Other Features

l Front panel LEDs in di cate se rial I/O ac tiv ity and board status.
l Built in Centronics- compatible par al lel printer port in ter faces through the

VME bus P2 con nec tor.
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1.2 Un pack ing And In spec tion

Each MVC is shipped in a sturdy, re us able pad ded car ton. Op tional ac ces -
so ries will be shipped in a sepa rate car ton and in clude I/O in ter face pan els, in -
ter face ca bles, and an In stal la tion and Pro gram ming man ual. The ship ping
car ton and pack ag ing ma te rial should be re tained for fu ture use in mov ing,
ship ping, or stor age of the board and ac ces so ries.

Care fully in spect the ship ping car ton for signs of dam age. If any ship ping
dam age is evi dent, do not open the pack age. No tify Mac ro link and the freight 
car rier im me di ate ly to re ceive fur ther in struc tions.

F The MVC uses sen si tive elec tronic cir cuitry that can be eas ily dam aged
by elec tro static dis charge. Per son nel han dling the board must ex er cise
proper static con trol meth ods. Open the ship ping car ton only at an ap -
proved static- controlled work sta tion. An anti- static bag, anti- static bin, or
the origi nal pack ag ing ma te rial must be used when trans port ing the
board.

Open the ship ping car ton and re move the anti- static bag con tain ing the
MVC. The board should be re moved from the bag care fully and in spected for 
dam age prior to in stal la tion. Claims for short age or dam age must be filed
within seven days of re ceipt of the ship ment.

1.3 In stal la tion

MVC Configuration

Ro tary switches are used to set the most sig nifi cant byte of the board’s
VME bus base ad dress. The BOARD ID 2 switch se lects the most sig nifi cant
ad dress digit. The BOARD ID 1 switch se lects the sec ond most sig nifi cant
digit. The ad dress space (A32, A24, A16) is se lected by jumper E2. It and the
other MVC con figu ra tion jump ers are de scribed in a ta ble on the next page.

On power up, the shared RAM area of the MVC ap pears on the sys tem
mem ory map in the ex tended ad dress ing area (Ad dress modi fier 0D or 09). If
the sys tem sup ports ex tended ad dress ing, the MVC must be as signed a base ad -
dress in the ex tended ad dress ing area. If the sys tem sup ports only short or
stan dard ad dress ing, the MVC may be as signed an ad dress in those ar eas. Un til 
the boot pro cess has been com pleted, the board will only re spond to an ad -
dress modi fier of 0D or 09, and a data size of 16 bits. If you are us ing the
board in the short or stan dard ad dress ing mode, be sure that no other boards
in the sys tem share the same ex tended mode ad dress as the MVC.

Ref er to Fig ure 1-1 to lo cate the Board ID switches and con figu ra tion
jump ers.
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MVC Jump ers
Jumper Func tion

H1
In hibit SYS FAIL. In (de fault) = Nor mal op era tion.
Out = Spe cial ap pli ca tion. The gen era tion and re cep tion of the VME bus
SYS FAIL sig nal is in hib ited on the board.

E1 Mem ory Size. 1-2 = 64K mod ules in stalled. 2-3 = 16K mod ules in stalled.
Fac tory con fig ured. Do not al ter the set ting of this jumper.

E2 Ad dress space. 2-4 (de fault) = A32 space. 3-4 = A24 space.
1-4 = A16 space. This jumper is in etch.

Ex tended mode ad dress ing (32 bit)

 In the ex tended ad dress ing mode, ad dress bits 24 thru 31 are used to se -
lect the MVC. For ex am ple, if the BOARD ID 2 switch is set to “D” and
the BOARD ID 1 switch is set to “0,” the board’s base ad dress will be
0xD0000000. This is the fac tory de fault con figu ra tion.

Stan dard mode ad dress ing (24 bit)

In the stan dard ad dress ing mode, ad dress bits 16 thru 23 are used to se lect 
the MVC. For ex am ple, if the BOARD ID switches are set to “7” and “A”
re spec tively, the board’s base ad dress will be 0x7A0000. To se lect this mode,
cut the etch be tween E2 pads 2 and 4 on the sol der side of the MVC, and in -
stall a jumper from pad 3 to pad 4. Ref er to Fig ure 1-1 to lo cate jumper E2.

Short mode ad dress ing (16 bits)

In the short ad dress ing mode, ad dress bits 9 thru 15 are used to se lect the 
MVC. For ex am ple, if the BOARD ID switches are set to “E” and “4” re spec -
tively, the board’s base ad dress will be 0xE400. Be cause the board re quires 512 
bytes of ad dress space, BOARD ID 1 must be even (0,2,4,6,8,A,C, or E). To
se lect this mode, cut the etch be tween E2 pads 2 and 4 on the sol der side of
the MVC, and in stall a jumper from pad 1 to pad 4. Ref er to Fig ure 1-1 to
lo cate jumper E2.

Ad dress ing Ex am ples
Board ID Jumper E2 VME bus Base Ad dress

D0 2 - 4 0xD0000000

7A 3 - 4 0x7A0000

E4 1 - 4 0xE400

Board Installation

Af ter con fig ur ing the MVC to match your sys tem, se lect a slot in which
to in stall the board. With the power off, in sert the MVC into the chas sis.
Tighten the board lock down screws to se cure the board and guar an tee proper 
RF shield ing. If your back plane uses Bus Re quest and IACK jump ers, re move
them from the card slot in which the MVC is in stalled. Be sure that the
BR0-3 and IACK switches or jump ers are closed or in stalled for slots on your 
back plane which do not have boards in stalled. The sys tem will not op er ate
prop erly if there is an open in the Bus Re quest or IACK chain.

© 1990, 1998 All rights reserved
1 - 4 340001 Rev D

In stal la tion MVC 16-Line COMMUX In stal la tion

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Cabling

Mac ro link’s I/O con nec tor pan els are fully en closed FCC- compliant
shielded units and may be mounted in the sys tem, in an ex ter nal I/O cabi net, 
or used stand alone. They are avail able in the fol low ing con figu ra tions:
l An 8- Line con nec tor panel con tain ing eight DB- 25 con nec tors, Mac ro link

P/N 330061. See Fig ure 1-2. This panel re quires a dual width 6U height
I/O panel lo ca tion. Two pan els are re quired for 16- line in stal la tions.

l A 16- Line con nec tor panel con tain ing six teen 10- pin RJ45 modu lar phone-
 style jacks, Mac ro link P/N 330050. See Fig ure 1-3. This panel re quires a
tri ple width 6U height I/O panel lo ca tion.
The MVC may cause in ter fer ence to ra dio and tele vi sion re cep tion. To

pre vent this in ter fer ence, FCC- compliant shielded ca bles, Mac ro link P/N
320126, are rec om mended for use in all in stal la tions. The stan dard ca ble length 
is 6 feet. Ca bles in other lengths are avail able. An un shielded 3 foot rib bon
ca ble, Mac ro link part number 320138, is also avail able.
F The pins used on the con nec tors are deli cate. Be sure the con nec tors are 

prop erly aligned when in stall ing the ca bles to avoid bend ing or break ing
the pins. NEVER FORCE THE CON NEC TORS TO GETHER.
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The ca ble con nec tors are keyed to pre vent im proper in stal la tion. The ca ble 
ex its the con nec tor shells at a right an gle to al low for more or derly rout ing.
Con nect one end of the ca ble to the Port 0-7 con nec tor of the MVC. Proper
ori en ta tion of the con nec tor is with the ca ble ex it ing the shell to wards the
bot tom of the board. Con nect the other end of the ca ble to the tran si tion
panel. In stall the ca ble for ports 8-F in a simi lar man ner.

Im por tant

Un used mo dem status in put sig nals on the MVC must ei ther
be ter mi nated (tied to ground) or dis abled in the line pa rame -
ter #47 Valid Mo dem In put Mask (see Chap ter 2 - Pro gram -
ming). Fail ure to do so will cause spu ri ous in ter rupts to be
gen er ated, po ten tially caus ing a sys tem crash. This prob lem 
oc curs most fre quently when un shielded flat rib bon ca bles
are used.
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1.4 P2 Printer Adapter

A Centronics- compatible par al lel printer is built in to the MVC. The in ter -
face to the printer port is via the VME bus P2 back plane con nec tor. An op -
tional in ter face ca ble is avail able that con nects be tween the back plane and an
I/O panel equipped with a 36- pin Centronics- style con nec tor. Or der Mac ro link 
part number 330042. The I/O panel is il lus trated in Fig ure 1-4 be low.
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Disabling The Printer Port

Most sys tems do not make use of the P2 back plane con nec tor for sys tem
spe cific func tions. For those which do, the printer op tion can not be util ized.
In these in stances, or when the printer port needs to be dis abled, the fol low -
ing steps should be taken:

F The MVC con tains cir cuitry which is ex tremely sen si tive to elec tro static
dis charge. This pro ce dure should be per formed only by trained per son -
nel util iz ing proper static con trol pro ce dures.

l Re move the board from the sys tem. Lo cate and re move the 82C11 printer
con trol ler in te grated cir cuit. See Fig ure 1-1.

l Dis able the Printer Port Avail able flag, Con trol ler Pa rame ter #11. See
Chap ter 2 - Pro gram ming for more in for ma tion. Dis abling this flag will
pre vent the 29K proc es sor from at tempt ing to serv ice the non- existent
printer port.

l The in ter nal FIFO buffer space which was pre vi ously al lo cated to the
printer port should be dis trib uted among the re main ing lines on the MVC.

1.5 Driver Soft ware

Spe cific in struc tions for in stall ing the MVC driver soft ware are con tained
in a RE ADME file in cluded in the driver dis tri bu tion. The driver soft ware is
avail able on sev eral dif fer ent me dia types and in a va ri ety of data for mats.
Con tact Mac ro link for in for ma tion on sup port for your plat form.

The MVC driver dis tri bu tion con tains a hi er ar chi cal di rec tory tree of
source code files that have been con verted to a sin gle file by an ar chiv ing
tool. Some ar chive for mats also con tain com mand scripts that run auto mati -
cally when the dis tri bu tion is in stalled. In all dis tri bu tion for mats, the RE AD -
ME file can be ac cessed when the source files are loaded, with out build ing the 
driver. Please read the RE ADME file bef ore build ing the host adapter driver.

How To Find The README File

“TAR” for mat dis tri bu tions con tain pathnames that are rela tive to the cur -
rent di rec tory. They can be loaded into any di rec tory. The RE ADME file is
found in the top level di rec tory of the ar chive. Note: the file name may be
low er case (re adme) in some driver pack age releases. The file can be ex tracted
sepa rately into the cur rent di rec tory by run ning the fol low ing com mand:

tar xvf /dev/rfd0 README

This ex am ple as sumes that /dev/rfd0 is the de vice file for the drive that
con tains the dis tri bu tion me dia. Your de vice file name may vary.

“PKG” for mat dis tri bu tions con tain pathnames that are rela tive to a “base
di rec tory” in stead of the cur rent di rec tory. The MVC driver's base di rec tory
un der So laris 2™ is /opt/MLINKmvac/src. “PKG” for mat is called “da tas tream” 
for mat on some plat forms. To ac cess the RE ADME file, the dis tri bu tion files
must be in stalled into the base di rec tory with out build ing the driver from the
in stalled source files. For ex am ple, the fol low ing com mand would in stall the
dis tri bu tion source files into the base di rec tory:

pkgadd -d /dev/rmt/0 MLINKmvac
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The RE ADME file would be in stalled into the base di rec tory,
/opt/MLINKmvac/src. This ex am ple as sumes that /dev/rmt/0 is the de vice file 
for the drive that con tains the dis tri bu tion me dia. Your de vice file name may
vary.

1.6 Re turn ing Prod ucts For Re pair

Bef ore re turn ing a prod uct for re pair, you must ob tain a Re turn Ma te rial
Authori za tion (RMA) number from Mac ro link. This number must ap pear on
the out side of the ship ping con tainer. Prod ucts re turned with out an RMA
number will be re fused. When re quest ing an RMA number, please be pre pared 
to pro vide the fol low ing in for ma tion:
l Prod uct name or part number.
l Se rial number.
l Fail ure de scrip tion. An in spec tion fee may be as sessed on items re turned

with out an ade quate fail ure de scrip tion.
Ship ping ex penses to Mac ro link are to be paid by the cus tomer. Mac ro link 

will pay for stan dard re turn ship ping for prod ucts un der war ranty.

1.7 FCC Com pli ance

This equip ment gen er ates, uses, and can ra di ate ra dio fre quency en ergy, and 
if not in stalled and used in ac cor dance with this man ual, may cause in ter fer -
ence to ra dio and tele vi sion re cep tion. This equip ment has been tested and
found to com ply with the lim its for a Class A com put ing de vice in ac cor -
dance with the speci fi ca tions in Sub part J of Part 15 of the FCC Rules, which 
are de signed to pro vide rea son able pro tec tion against such in ter fer ence when
op er ated in a com mer cial en vi ron ment. Op era tion of this equip ment in a resi -
den tial area is likely to cause in ter fer ence re quir ing the user, at the us er’s own 
ex pense, to take what ever meas ures may be nec es sary to cor rect the in ter fer -
ence.

If this equip ment does cause in ter fer ence to ra dio or tele vi sion re cep tion,
which can be de ter mined by turn ing the equip ment off and on, the user is en -
cour aged to try to cor rect the in ter fer ence in one or more of the fol low ing
ways:

1. Re ori ent the re ceiv ing an tenna.
2. Re lo cate the com puter with re spect to the re ceiver.
3. Move the com puter away from the re ceiver.
4. Plug the com puter into a dif fer ent out let, so that the com puter and re -
ceiver are on dif fer ent cir cuit branches.
5. En sure that the mount ing screws, at tach ment con nec tor screws, and
ground ing con nec tions are se curely tight ened.
6. En sure that good qual ity, shielded and grounded ca bles are used for data 
com mu ni ca tions.
If nec es sary, the user should con sult the dealer or an ex pe ri enced ra -

dio/tele vi sion tech ni cian for ad di tional sug ges tions. The user may find the
book let How To Iden tify And Re solve Radio- TV In ter fer ence Prob lems pre pared
by the Fed eral Com mu ni ca tions Com mis sion help ful. This book let is avail able
from the U.S. Gov ern ment Print ing Of fice, Wash ing ton, D.C. 20420, Stock
No. 004- 000- 0345-4.
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1.8 Speci fi ca tions

Speci fi ca tions

VME bus
Com pli ant with the VME bus re vi sion C.1 speci fi ca tion IEC
821 & IEEE P1014/01.2. Sup ports both Mas ter & Slave
modes.

Mas ter Data Trans fer A32/A24/A16 - D32/D16/D8.
Pro gram ma ble ad dress modi fi ers.

Slave Data Trans fer

A32/A24/A16 - D32/D16/D08
A16 Su per vi sory access (2D).
A24 Su per vi sory data access (3D).
A32 Su per vi sory data access (0D).
A16 non- privileged access (29).
A24 non- privileged data access (39).
A32 non- privileged data access (09).)

Bus Re quest Lines BR(0) through BR(3). Pro gram ma ble se lec tion of all lines.

In ter rupt Re quest IRQ1 through IRQ7. Pro gram ma ble se lec tion of all lines.

Chan nel In ter face

8 or 16 chan nels, asyn chro nous se rial data.
38.4Kbaud sus tained on all 16 lines con cur rently.
RS232C/CCITT V.24/V.28, RS422/CCITT V.11, RS423,
RS485, and/or MIL 188C.
All lines in de pend ently pro gram ma ble.
Pro gram ma ble line/con trol ler pa rame ters.
Sup port for both hard ware and soft ware flow con trol.
Mo dem con trol on all lines sup ported via CTS, DCD, DSR, 
RTS, DTR & RI.

Di men sions
6U Dual- height Euro card (160mm x 233mm)
Front Panel - Sin gle width, dual- height VME panel
(20mmx262mm)

Con nec tors
Front Panel: One 80- pin, shielded high- density con nec tor
for each 8- channel group.
Back plane: P1 & P2 stan dard 96- pin DIN con nec tors.

Power
5VDC @ 5.0A (maxi mum)
+12VDC @ .1A (maxi mum)
–12VDC @ .075A (maxi mum)

Tem pera ture 0° to 50°C (32° to 120° F) op er at ing.
–40° to 68° C (0° to 150° F) stor age.

Hu mid ity 10% to 95%, non- condensing.

Cer ti fi ca tion FCC Part 15 Class A

Re li abil ity (MTBF) 8 line: 148,281 P.O.H. per MIL-HDBK-217E
16 line: 147,608 P.O.H. per MIL-HDBK-217E
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Chap ter 2 

Soft Con figu ra tion Op tions

This chap ter con tains in for ma tion for con figu ring the MVC. When the sys -
tem power is turned on or af ter the VME bus RE SET sig nal has been ac ti -
vated, the MVC is in boot mode. The sys tem first down loads the op era tional
firm ware to the board, fol lowed by the con figu ra tion pa rame ter blocks. The
de fault pa rame ters are stored in a con figu ra tion file on the sys tem. The name
of this file will vary de pend ing upon the op er at ing sys tem in use. Con sult the 
RE ADME file in cluded with the soft ware driver files for spe cific in for ma tion.
Each se rial line has its own set of con figu ra tion pa rame ters. There is also a
block that de fines op tions that af fect the whole con trol ler. These pa rame ters
are de scribed in this chap ter.

Mac ro link sup plies STREAMS driv ers that sup port stty com mands to
change the baud rate and similar pa rame ters while the board is op er at ing.
Those writ ing their own driver will find in for ma tion on chang ing parameters
un der pro gram control in Chap ter 3 - Pro gram ming.

2.1 Con trol ler Pa rame ter Block

The con trol ler pa rame ter block is a set of six teen 32- bit words that de fine
con trol ler related op tions. The pa rame ters shown in the ta ble be low are de -
fined in the sec tions that fol low.

Con trol ler Pa rame ters
CP Num ber De scrip tion

0 Baud Rate Group Flag for Lines 0 through 7

1 Baud Rate Group Flag for Lines 8 Through F

2 Re ceive In ter rupt Level

3 Re ceive In ter rupt Vec tor

4 Trans mit In ter rupt Level

5 Trans mit In ter rupt Vec tor

6 Bus Re quest Level

7 Slave Mode Ad dress Size

8 Bus Re lease Con trol

9 Re served

10 Re served 

11 Printer En able

12 Re ceive DMA And Break Ti me base Con trol ler

13- 15 Re served
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The tables that are in cluded in the de scrip tions of the pa rame ters are
guides that show which bits in the long word are used to specify the pa rame ter 
value. All un de fined bits of the con trol ler pa rame ter words must be zero.

Baud Rate Group Flag For Lines 0 Through 7 (CP #0)

This pa rame ter speci fies the group of avail able baud rates for lines zero
through seven. Each line may set to any of the 13 baud rates speci fied in the
se lected group, in de pend ently of the rates speci fied for the other lines.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

G

Valid ar gu ments for this pa rame ter are:
0x00 - Select group zero rates:
50, 110, 134.5, 200, 300, 600, 1200, 1050, 2400, 4800, 7200, 9600, 38.4K

0x80 - Select group one rates:
75, 110, 150, 300, 600, 1200, 1800, 2000, 2400, 4800, 9600, 19.2K, 38.4K

Baud Rate Group Flag For Lines 8 Through F (CP #1)

This pa rame ter speci fies the group of avail able baud rates for lines eight
through fifteen. Each line may set to any of the 13 baud rates speci fied in the 
se lected group, in de pend ently of the rates speci fied for the other lines. This pa -
rame ter must be set to zero if the MVC has only 8 lines in stalled.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

G

Valid ar gu ments for this pa rame ter are:
0x00 - Select group zero rates:
50, 110, 134.5, 200, 300, 600, 1200, 1050, 2400, 4800, 7200, 9600, 38.4K

0x80 - Select group one rates:
75, 110, 150, 300, 600, 1200, 1800, 2000, 2400, 4800, 9600, 19.2K, 38.4K

Interrupt Levels and Vector Numbers (CP 2-5)

It is rec om mended to use the same in ter rupt re quest level and vec tor for
trans mit and re ceive in ter rupts to sim plify han dling of the line status word. If
sepa rate in ter rupt vec tor num bers will be used, dif fer ent in ter rupt vec tor lev els 
must also be used, with re ceive in ter rupts having a higher pri or ity than trans -
mit in ter rupts. Ex am ples of valid and invalid in ter rupt level/vec tor number
com bi na tions are shown be low:

Valid in ter rupt level and vec tor number ex am ples:

Ex am ple 1:
Receive Interrupt Level (CP 2) = 4
Transmit Interrupt Level (CP 4) = 4
Receive Vector Number (CP 3) = 0x73
Transmit Vector Number (CP 5) = 0x73

Ex am ple 2:
Receive Interrupt Level (CP 2) = 4
Transmit Interrupt Level (CP 4) = 3
Receive Vector Number (CP 3) = 0x74
Transmit Vector Number (CP 5) = 0x73
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In va lid in ter rupt level and vec tor number ex am ples:

Ex am ple 1:
Receive Interrupt Level (CP 2) = 3
Transmit Interrupt Level (CP 4) = 4
Receive Vector Number (CP 3) = 0x73
Transmit Vector Number (CP 5) = 0x73

Ex am ple 2:
Receive Interrupt Level (CP 2) = 4
Transmit Interrupt Level (CP 4) = 4
Receive Vector Number (CP 3) = 0x74
Transmit Vector Number (CP 5) = 0x73

When sepa rate lev els and vec tor num bers are used, the driver trans mit in -
ter rupt func tion should only clear Trans mit Buffer Empty (TBE) in the cor re -
spond ing status reg is ter, and the re ceive in ter rupt func tion should clear all bits 
ex cept TBE. A Read- Modify- Write in struc tion should be used to clear the
status reg is ter bits or dis able in ter rupts to avoid status reg is ter cor rup tion by a 
higher pri or ity in ter rupt.

The only in ter rupt status that uses the trans mit in ter rupt vec tor and 
trans mit in ter rupt mask is Trans mit Buffer Empty (TBE). All other in ter rupt
sta tuses, in clud ing TFWE, use the re ceive in ter rupt vec tor and re ceive in ter rupt 
mask.

Ref er to Chap ter 3 - Pro gram ming for fur ther in for ma tion.

Re ceive In ter rupt Level (CP #2)

This pa rame ter de fines the in ter rupt level the con trol ler will use to in di -
cate a re ceive data or re ceive er ror in ter rupt. Valid in ter rupt lev els are 0
through 7. A zero in ter rupt level dis al lows re ceive in ter rupts. This value does
not have to, but can be the same value used for trans mit in ter rupts. The re -
ceive in ter rupt level is con tained in bits 1 through 7. Bit 0 must be set (1).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Level 1

Valid ar gu ments are:
0x01 - Interrupt level 0 (no interrupts)
0x03 - Interrupt level 1
0x05 - Interrupt level 2
0x09 - Interrupt level 3
0x11 - Interrupt level 4
0x21 - Interrupt level 5
0x41 - Interrupt level 6
0x81 - Interrupt level 7

Re ceive In ter rupt Vec tor (CP #3)

The re ceive in ter rupt vec tor number is the value the con trol ler places on
the bus dur ing an in ter rupt ac knowl edge cy cle. The host sys tem nor mally uses 
this value to de ter mine which de vice is sued the in ter rupt. This value does not
have to, but can be the same value as used for trans mit in ter rupts.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Vec tor
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Trans mit In ter rupt Level (CP #4)

This pa rame ter de fines the in ter rupt level the con trol ler will use to in di -
cate a trans mit com plete or trans mit er ror in ter rupt. Valid in ter rupt lev els are
0 through 7. A zero in ter rupt level dis al lows trans mit in ter rupts. This value
does not have to, but can be the same value used for re ceive in ter rupts. The
trans mit in ter rupt level is con tained in bits 1 through 7. Bit 0 must be set (1).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Level 1

Valid ar gu ments are:
0x01 - Interrupt level 0 (no interrupts)
0x03 - Interrupt level 1
0x05 - Interrupt level 2
0x09 - Interrupt level 3
0x11 - Interrupt level 4
0x21 - Interrupt level 5
0x41 - Interrupt level 6
0x81 - Interrupt level 7

Trans mit In ter rupt Vec tor (CP #5)

The trans mit in ter rupt vec tor number is the value the con trol ler places on 
the bus dur ing an in ter rupt ac knowl edge cy cle. The host sys tem nor mally uses 
this value to de ter mine which de vice is sued the in ter rupt. This value does not
have to, but can be the same value as used for re ceive in ter rupts.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Vec tor

Bus Request Level (CP #6)

This pa rame ter speci fies the bus re quest level to be used by the con trol ler
for DMA trans fers to and from the VME bus.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

level

Valid bus re quest lev els are:
0x00 - Level 0 (BR0)
0x20 - Level 1 (BR1)
0x40 - Level 2 (BR2)
0x60 - Level 3 (BR3)

F Some sys tems ref er to the in ter rupt level as the “maxi mum bus re quest
level.” This is a mis take in ter mi nol ogy as the in ter rupt and bus lev els are
two dis tinctly dif fer ent val ues. The bus re quest level gives the re quester a 
pri or ity level for gain ing bus ac cess. The in ter rupt level gives the re -
quester a pri or ity for per form ing proc es sor in ter rupts.

Note that many sys tems do not use all of the lev els. The bus re quest level 
is usu ally set to three to give all de vices equal chance at gain ing own er ship of 
the bus. If all de vices have equal pri or ity, prox im ity to the CPU/bus mas ter
de ter mines bus re quest pri ori ties. Slower de vices should be placed closer to the 
CPU. They re quire less bus time, but should be given pri or ity when they
need ac cess.
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Slave Mode Address Size (CP #7)

This pa rame ter de fines the mode used to ac cess the MVC’s shared RAM
dur ing slave trans fers. The de fault size is A32 (ex tended). This change goes
into ef fect af ter the last line pa rame ter has been trans ferred to the MVC dur -
ing Ini tiali za tion mode.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1 spc 0 1

Valid ar gu ments are:
0x11 - extended space (A32)
0x15 - standard space (A24)
0x19 - short space (A16)
0x1D - invalid

F Chang ing the ad dress space of the con trol ler can have a ma jor impact on 
sys tem op era tions. The MVC will be com mu ni cat ing in one ad dress ing
mode, and then it will move to the new space, with no set time for this
change to take ef fect. It is sug gested that if the ad dress space is to be
changed, no ac cesses to the old or new ad dress should be per formed for
at least 1 sec ond af ter trans fer ring the last line pa rame ter to the MVC.

Bus Release Control (CP #8)

This pa rame ter speci fies the method used for al low ing other de vices to ar -
bi trate for the bus. It is used when per form ing bursts with block mode DMA 
capable mem ory - see Block Mode and Burst Count (CP #9) be low. The modi fi -
ers give the con trol ler a fair ness pa rame ter when per form ing burst trans fers.
Bits 0-5 of the pa rame ter word must be set (1).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

mod 1 1 1 1 1 1

Valid ar gu ments are:
0x3F - Release on request (ROR)
0x7F - Release when done (RWD)
0xBF - Release on BCLR (ROC)
0xFF - invalid

Controller Parameter #9 (Re served)

This pa rame ter is re served for fu ture use. It must be set to zero.

Controller Parameter #10 (Re served)

This pa rame ter is re served for fu ture use. It must be set to zero.
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Printer Port Enable (CP #11)

This pa rame ter must be dis abled on boards not equipped with the printer
port op tion, or for in stal la tions that will not use the printer port. This will
al low the buffer space that was allocated to the printer to be dis trib uted
among the se rial I/O lines.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P

Valid ar gu ments are:
0x00 - Disable printer
0x01 - Enable printer

Receive DMA And Break Timebase Controller (CP #12)

This pa rame ter al lows se lec tion of the ti me base to be used for the DMA
Break Ti me out (LP #44) and Re ceive Ti me out (LP #70) coun ters.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TB

Valid pa rame ters are:
0 1/20 of a second.
1 1/50 of a second.
2 1/100 of a second.

The firm ware adds one tick to the speci fied in ter val to avoid the pos si bil -
ity of a short ti me out when a ti me out of 1 is speci fied. The timer could take
from N to N + 1 ticks to ex pire. On av er age, a ran domly started N tick ti -
me out should ex pire in N + .5 ticks.

Controller Parameters 13-15

These pa rame ters are re served for fu ture use. They must be set to zero.
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2.2 Line Pa rame ter Block

Each se rial line is con fig ured through its own line pa rame ter block. The
line pa rame ter block is a set of one hun dred and twenty- eight 32- bit pa rame ter 
words. All un de fined bits of the line pa rame ter words must be zero. A to tal
of six teen blocks are writ ten to the MVC, re gard less of the number of lines
in stalled. Pa rame ter blocks for un used lines should con tain all ze roes. The pa -
rame ters and their defi ni tions are de scribed in the sec tions that fol low.

Pa rame ters marked with an as ter isk (*) can be changed while the board is
op er at ing. See Chap ter 3 - Pro gram ming for in for ma tion on dy nami cally chang -
ing line pa rame ters un der pro gram con trol.

Line Pa rame ter Block
LP Num ber De scrip tion

0 Re ceive Baud Rate *

1 Trans mit Baud Rate *

2 Char ac ter Length (Bits Per Char ac ter) *

3 Num ber Of Stop Bits (Length) *

4 Par ity Flag *

5 Re ceive FIFO Buffer Size

6 Trans mit FIFO Buffer Size

7 Auto Echo Flag *

8 Hard ware Auto Flow Con trol Flag *

9 XOFF Char ac ter *

10 XON Char ac ter *

11 Num ber of Strip Char ac ters

12 – 21 List of Strip Char ac ters

22 Num ber of Re ceive Trans late Char ac ters

23 – 32 List Of Re ceive Trans late Char ac ters

33 Num ber of Trans mit Trans late Char ac ters

34 – 43 List of Trans mit Trans late Char ac ters

44 Line Break Timer

45 Mo dem Auto An swer Flag

46 Mo dem Half Du plex Con trol Flag

47 Valid Mo dem In put Mask

48 Valid Er ror Status Mask

49 Re ceive FIFO Al most Full Value

50 RS485 Flag

51 Printer Valid Status Mask

52 Line Type
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Line Pa rame ter Block
LP Num ber De scrip tion

53 Re ceive Mode Flag

54 Re ceive DMA Buffer Ad dress

55 Re ceive DMA Buffer Length

56 Trans mit Mode Flag

57 Trans mit DMA Buffer Ad dress

58 Trans mit DMA Buffer Length

59 Num ber Of End Of Buffer Char ac ters *

60 - 69 List of End Of Buffer Char ac ters *

70 Re ceive Ti me out Value *

71 Mas ter Mode Ad dress Modi fier

72 Mas ter Mode Data Length

73 Dis able Re ceive Soft Flow Con trol *

74 Dis able Trans mit Soft Flow Con trol *

75 DMA Re ceive Ti me out Block Mode *

76 Re ceive Char ac ters Avail able Now *

77 - 127 Re served For Fu ture Use

Receive Baud Rate (LP #0)

This pa rame ter speci fies the de fault re ceive baud rate for the speci fied line. 
The group value is speci fied in Con trol ler Pa rame ter num bers 0 and 1. This
pa rame ter can be changed while the board is op er at ing.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

rate

Valid ar gu ments for the Receive Baud Rate field are:
Group 0 Group 1

0x00 50 75

0x01 110 110

0x02 134.5 38.4K

0x03 200 150

0x04 300 300

0x05 600 600

0x06 1200 1200

0x07 1050 2000

0x08 2400 2400

0x09 4800 4800

0x0A 7200 1800

0x0B 9600 9600

0x0C 38.4K 19.2K
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Transmit Baud Rate (LP #1)

This pa rame ter speci fies the de fault trans mit baud rate for the speci fied
line. The group value is speci fied in Con trol ler Pa rame ter num bers 0 and 1.
This pa rame ter can be changed while the board is op er at ing.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

rate

Valid ar gu ments for the Transmit Baud Rate field are:
Group 0 Group 1

0x00 50 75

0x01 110 110

0x02 134.5 38.4K

0x03 200 150

0x04 300 300

0x05 600 600

0x06 1200 1200

0x07 1050 2000

0x08 2400 2400

0x09 4800 4800

0x0A 7200 1800

0x0B 9600 9600

0x0C 38.4K 19.2K

Character Length (LP #2)

This pa rame ter speci fies the de fault char ac ter length (bits per char ac ter) for 
the speci fied line. This pa rame ter can be changed while the board is op er at ing.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

len

Valid ar gu ments for the Char ac ter Length field are:
0x00 - 5 bits
0x01 - 6 bits
0x02 - 7 bits
0x03 - 8 bits

Number of Stop Bits (LP #3)

This pa rame ter speci fies the de fault number of stop bits for the speci fied
line. This pa rame ter can be changed while the board is op er at ing.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

stop

Valid ar gu ments for the Number of Stop Bits field are:
0x07 - 1 stop bit
0x08 - 1.5 stop bits
0x0F - 2 stop bits
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Parity Flag (LP #4)

This pa rame ter speci fies the de fault par ity for the speci fied line. This pa -
rame ter can be changed while the board is op er at ing.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

par ity

Valid ar gu ments for the Par ity Flag are:
0x00 - parity enabled, even parity
0x01 - parity enabled, odd parity
0x02 - force parity, even parity
0x03 - force parity, odd parity
0x04 - no parity

Receive (LP #5) and Transmit (LP #6) FIFO Buffer Size

These pa rame ters de ter mine the amount of the MVC’s SRAM that is al lo -
cated to the speci fied li ne’s re ceive and trans mit FIFO buff ers. The MVC can
be equipped with a maxi mum of 1 mega byte of SRAM. The firm ware and pa -
rame ters that are down loaded to the board con sume ap proxi mately 64K. The
re main der is avail able for the FIFO buff ers. The Mem ory Size reg is ter should
be read to de ter mine the to tal amount of mem ory avail able (see Chap ter 3 -
Pro gram ming). Each line should take a por tion of the avail able mem ory.

Al lo cat ing too small a buffer will cause data star va tion during trans mits
and data over runs on re ceives if flow con trol is dis abled. Al lo cat ing more
buffer space than needed has no ad verse im pact on the op era tion of the board. 
If more mem ory is al lo cated than is avail able, the firm ware will first dis able
the printer port, then dis able se rial lines start ing with the high est num bered
line, un til the al lo cated mem ory is less than or equal to the avail able mem ory.

Re ceive FIFO Buffer Size (LP #5)

The re ceive FIFO buffer con sumes two bytes for each char ac ter re ceived;
one for the re ceived char ac ter and one for the re ceived char ac ter status. This
pa rame ter speci fies the com bined size, in bytes. The rec om mended mini mum
value is 2048 bytes, which equals 1024 char ac ters and 1024 status bytes..

Trans mit FIFO Buffer Size (LP #6)

This pa rame ter speci fies the number of bytes to be used for the speci fied
li ne’s trans mit buffer. This value should be a mini mum of 16 bytes. The
recom mended mini mum value is 128 bytes.

Auto Echo Flag (LP #7)

This pa rame ter in structs the con trol ler to auto mati cally echo data re ceived
to the trans mit port for the speci fied line. Lines con fig ured for RS485 in ter face 
may not use the Auto Echo op tion. This pa rame ter can be changed while the 
board is op er at ing by issu ing a Change Line Pa rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

E

Valid ar gu ments for the Auto Echo Flag are:
0x00 - normal
0x01 - auto echo mode
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Hardware Auto Flow Control Flag (LP #8)

This pa rame ter in structs the MVC to con trol data trans fers us ing the Re -
quest to Send and Clear to Send (RTS/CTS) hard ware con trol sig nals. This pa -
rame ter can be changed while the board is op er at ing by issu ing a Change Line 
Pa rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

F

Valid ar gu ments for the auto flow con trol flag are:
0x00 - do not use hardware flow control
0x01 - use hardware flow control

In hard ware flow con trol mode, the MVC will dis con tinue trans mit ting
data when it sees the Clear to Send (CTS) sig nal ne gate. It will re sume trans -
mit ting when CTS is re as serted. If the MVC is busy (can not ac cept a new
char ac ter) it will ne gate Re quest to Send (RTS). The re mote de vice will stop
trans mit ting data un til the con trol ler re as serts RTS.

The CTS bit in the line status reg is ter will al ways re port 0 while hard -
ware flow con trol is ac tive.

XOFF Character (LP #9)

This pa rame ter de fines the char ac ter to trans mit to disable in com ing data
or rec og nize to stop trans mitting data when using XON/XOFF soft ware flow 
con trol. A value of zero dis ables soft ware flow con trol. For lines con fig ured as 
RS485, you may not use soft ware flow con trol; the XOFF Char ac ter must be
set to zero. This pa rame ter can be changed while the board is op er at ing by
issu ing a Change Line Pa rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

char ac ter

XON Character (LP #10)

This pa rame ter de fines the char ac ter to trans mit to re- enable in com ing data 
or rec og nize to re- enable trans mit data when using soft ware flow con trol. If
this char ac ter is zero and the XOFF char ac ter is non- zero, then any char ac ter
will be con sid ered an XON char ac ter. This pa rame ter can be changed while
the board is op er at ing by issu ing a Change Line Pa rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

char ac ter

Number of Strip Characters (LP #11)

This fea ture is use ful for ig nor ing un wanted char ac ters, such as an es cape
or break char ac ter. When a strip char ac ter is en coun tered dur ing trans mit or
re ceive, it is ig nored. This pa rame ter speci fies how many char ac ters are in the
list of strip char ac ters. There are ten avail able strip char ac ters for each line.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

count

© 1990, 1998 All rights reserved
340001 Rev D 2 - 11

Soft Con figu ra tion Op tions MVC 16-Line COMMUX Line Pa rame ter Block

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



List of Strip Characters (LP #12 through 21)

This is the list of char ac ters that, when en coun tered, will be stripped from 
the trans mit and re ceive buff ers of the speci fied line.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

char ac ter

Number of Receive Translate Characters (LP #22)

This pa rame ter speci fies the number of char ac ters in the re ceive trans late
char ac ter list. When a char ac ter is re ceived, it is com pared to those in the
trans late list. If a match is found, the char ac ter will be trans lated to the new
char ac ter bef ore be ing placed in the re ceive buffer. This fea ture is use ful when 
the re ceived char ac ter may cause un de sir able op era tion of the host sys tem. For 
ex am ple, an es cape (0x1B) can be trans lated to a null (0x00). There are ten
avail able re ceive trans late char ac ters for each line.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

count

List of Receive Translate Characters (LP #23 through 32)

This is the list of re ceive trans late char ac ters for the speci fied line. “From” 
is the char ac ter to be trans lated, and “To” is the char ac ter to be sub sti tuted.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

to from

Number of Transmit Translate Characters (LP #33)

This pa rame ter speci fies the number of char ac ters in the trans mit trans late
char ac ter list. Bef ore a char ac ter is trans mit ted, it is com pared to those in the
trans late list. If a match is found, the char ac ter will be trans lated to the new
char ac ter and then trans mit ted. There are ten avail able trans mit trans late char -
ac ters for each line.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

count

List of Transmit Translate Characters (LP #34 through 43)

This is the list of trans mit trans late char ac ters for the speci fied line.
“From” is the char ac ter to be trans lated, and “To” is the char ac ter to be sub -
sti tuted.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

to from

Line Break Timer (LP #44)

This pa rame ter tells the con trol ler how many 1/20th of a sec ond counts to 
con tinue is su ing a line break af ter re ceiv ing a Start Line Break com mand. The 
line break will stop when the timer ex pires. This is a 32- bit field.
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Modem Auto Answer Flag (LP #45)

This flag, when en abled, causes the con trol ler to set the Data Ter mi nal
Ready (DTR) sig nal when Ring In di ca te (RI) is ac tive.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

A

Valid ar gu ments for the Mo dem Auto An swer Flag are:
0x00 - do not set DTR on ring
0x01 - set DTR on ring

Modem Half-Duplex Control Flag (LP #46)

This flag speci fies whether a con nected mo dem is op er ated in full or half
du plex mode. In half duplex mode, the con trol ler will as sert Re quest to Send
(RTS) and wait for Clear to Send (CTS) bef ore trans mit ting a char ac ter.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

M

Valid ar gu ments for the Mo dem Con trol Du plex Flag are:
0x00 - full duplex mode
0x01 - half duplex mode

This pa rame ter can be changed while the board is op er at ing by issu ing a
Change Line Pa rame ter command. This change takes place im me di ate ly, even
if there are char ac ters be ing re ceived. It is rec om mended that the line be idle
(closed or flushed) when this pa rame ter is changed.

Valid Modem Input Mask (LP #47)

This parameter speci fies the set of valid mo dem status sig nals. These status 
bits will be dis played in the line status reg is ter. When a bit in this mask is
cleared (0), the Line Status Reg is ter bit cor re spond ing to the in put line will
also be cleared. For ex am ple, a value of 0x03 states that only the CTS and
DSR lines will be ac tive, and RI and DCD will be ig nored. This pa rame ter
can be changed while the board is op er at ing by issu ing a Change Line Pa -
rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

The Valid Modem In put Mask is de fined as fol lows:
Bit 0 (0x01) is Data Set Ready (DSR)
Bit 1 (0x02) is Clear To Send (CTS)
Bit 2 (0x04) is Ring Indicate (RI)
Bit 3 (0x08) is Data Carrier Detect (DCD)
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Valid Error Status Mask (LP #48)

This parameter speci fies the set of valid er ror status bits. When a bit in
this mask is cleared (0), the Line Status Reg is ter bit cor re spond ing to the er ror 
sig nal will also be cleared (see Line Status Reg is ter in Chap ter 3 - Pro gram -
ming). This pa rame ter can be changed while the board is op er at ing by issu ing
a Change Line Pa rame ter command. The in put mask is de fined as fol lows:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

The Valid Error Status Mask is de fined as fol lows:
0x0010 OVE is Overrun error
0x0020 PE is Parity error
0x0040 FRE is Framing error
0x0080 RBD is Receive break detect
0x1000 BSTR is Break started
0x2000 TFWE is Transmit FIFO Went Empty Status
0x4000 RCAN is Received Characters Available Now

Receive FIFO Almost Full Value (LP #49)

This parameter speci fies the number of char ac ters al lowed in the re ceive
FIFO bef ore the RFAF status and in ter rupt are gen er ated. If this value is
zero, the RFAF status and in ter rupt are dis abled. This value should be slightly 
less than the re ceive FIFO size. The rec om mended value is 16 less than the
re ceive FIFO size.

RS485 Flag (LP #50)

This pa rame ter speci fies whether an RS485 line mod ule is in stalled for the
speci fied line. Lines con fig ured as RS485 may not use the Auto Echo (LP #7)
or XON/XOFF soft ware flow con trol (LP #9) op tions.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

F

Valid ar gu ments for the RS485 Flag are:
0x00 - No RS485 module installed for this line
0x01 - An RS485 module is installed for  this line

Printer Valid Status Mask (LP #51)

This parameter speci fies the set of valid printer status bits. When a bit in
this mask is cleared (0), the Line Status Reg is ter bit cor re spond ing to the in -
put sig nal will also be cleared.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0

The Printer Valid Status Mask is de fined as fol lows:
0x01 PSV is Printer Status Valid
0x08 ERR is Printer Error
0x10 OFFL is Printer Offline
0x20 POUT is Paper Out
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Line Type (LP #52)

This parameter is used to in form the driver of the type of de vice con -
nected to the speci fied line.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

type

Valid ar gu ments for the Line Type value are:
0x00 is a local terminal
0x01 is a local printer
0x02 is a terminal connected to a modem
0x03 is a printer connected to a modem

Receive Mode Flag (LP #53)

This parameter speci fies whether the MVC should use char ac ter (PIO), se -
quen tial DMA, or scat ter/gather DMA mode for re ceive data trans fers on the
speci fied line.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RM

Valid ar gu ments for the Re ceive Mode Flag are:
0x00 - character (PIO) mode
0x01 - sequential DMA mode
0x02 - scatter/gather DMA mode

Receive DMA Buffer Address (LP #54)

This parameter speci fies either the DMA buffer ad dress in host mem ory or 
the ad dress of the re ceive buffer scat ter gather ta ble. This is a 32- bit field.
This value is ig nored in char ac ter (PIO) mode.

Receive DMA Buffer Length (LP #55)

This pa rame ter speci fies the length of the soft ware driv er’s re ceive buffer
when the con trol ler is in DMA mode. This is a 32- bit field. If a value of 0 or 
a value greater than 256 is speci fied, the driver will de fault to 256 bytes. This
value is ig nored in char ac ter (PIO) mode.

Transmit Mode Flag (LP #56)

This parameter speci fies whether the MVC should use char ac ter (PIO), se -
quen tial DMA, or scat ter/gather DMA mode for trans mi t data transfers on the 
speci fied line.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TM

Valid ar gu ments for the Trans mit Mode Flag are:
0x00 - character (PIO) mode
0x01 - sequential DMA mode
0x02 - scatter/gather DMA mode
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Transmit DMA Buffer Address (LP #57)

This parameter speci fies either the DMA buffer ad dress in host mem ory or 
the ad dress of the trans mit buffer scat ter gather ta ble. This is a 32- bit field.
This value is ig nored in char ac ter (PIO) mode.

Transmit DMA Buffer Length (LP #58)

This pa rame ter speci fies the length of the soft ware driv er’s trans mit buffer
when the con trol ler is in DMA mode. This is a 32- bit field. If a value of 0 or 
a value greater than 256 is speci fied, the driver will de fault to 256 bytes. This
value is ig nored in char ac ter (PIO) mode.

Number of End of Buffer Characters (LP #59)

This pa rame ter speci fies how many char ac ters are in the End Of Buffer
Char ac ter list. These char ac ters are used to mark the end of a DMA block.
When the con trol ler rec og nizes any of these char ac ters, the number of char ac -
ters ac tu ally re ceived will be writ ten to the re ceive count reg is ter, and the
DMA cy cle will be com pleted. There are a maxi mum of ten avail able end of
buffer char ac ters.

This pa rame ter can be changed while the board is op er at ing by issu ing a
Change Line Pa rame ter command. This change takes place im me di ate ly, even
if there are char ac ters in the on-board re ceive FIFO. The char ac ters in the
FIFO will be com pared against the new char ac ters speci fied in the new count
(which may be set to 0.) It is rec om mended that the line be idle (closed or
flushed) when this pa rame ter is changed. The user should be care ful not to in -
crease the char ac ter count bef ore the new char ac ters are valid.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

count

List of End of Buffer Characters (LP #60 through 69)

This is the list of char ac ters to sig nal the end of a DMA block. These
parameters can be changed while the board is op er at ing by issu ing a Change
Line Pa rame ter command. These changes take place im me di ate ly, even if there 
are char ac ters in the on board re ceive FIFO. The char ac ters in the FIFO will
be com pared against the new char ac ters speci fied in the new count (which
may be set to 0.) It is rec om mended that the line be idle (closed or flushed)
when these pa rame ters are changed. The user should be care ful not to in crease 
the char ac ter count bef ore the new char ac ters are valid.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

char ac ter

Receive Timeout Value (LP #70)

This pa rame ter speci fies how may 1/20th of a sec ond pe ri ods to wait with -
out re ceiv ing any new char ac ters bef ore end ing the DMA cy cle. When the
maxi mum count has been reached, the con trol ler will end the DMA cy cle
with a nor mal ter mi na tion and write the number of bytes ac tu ally trans ferred
to the re ceive count reg is ter. This is a 32- bit field. This pa rame ter can be
changed while the board is op er at ing by issu ing a Change Line Pa rame ter
command.
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Master Mode Address Modifier (LP #71)

This parameter speci fies the ad dress modi fier that the con trol ler should
place on the VME bus when trans fer ring data in DMA mode to the re ceive
data buffer or from the trans mit data buffer.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

modi fier

Valid ar gu ments for the Mas ter Mode Ad dress Modi fier value are:
0x3F - A24 supervisory block transfer *
0x3E - A24 supervisory program access
0x3D - A24 supervisory data access
0x3B - A24 non-privileged block transfer *
0x3A - A24 non-privileged program access
0x39 - A24 non-privileged data access
0x2D - A16 supervisory data access
0x29 - A16 non-privileged data access
0x0F - A32 supervisory block transfer *
0x0E - A32 supervisory program access
0x0D - A32 supervisory data access
0x0B - A32 non-privileged block transfer *
0x0A - A32 non-privileged program access
0x09 - A32 non-privileged data access
*To use block trans fers, the Block Mode and Burst Count con trol ler pa rame ter must be non- zero.

Master Mode Data Length (LP #72)

This parameter speci fies the maxi mum number of bytes to trans fer in a
sin gle DMA op era tion.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

len

Valid ar gu ments for the Master Mode Data Length value are:
0x01 - One byte
0x02 - Two bytes
0x04 - Four bytes

Disable Receive Soft Flow Control (LP #73)

This pa rame ter in con junc tion with LP #74 al lows sepa rate soft ware flow
con trol for the re ceive and trans mit chan nels. Both chan nels use the same
XON and XOFF char ac ters. This pa rame ter can be changed while the board
is op er at ing by issu ing a Change Line Pa rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

Valid ar gu ments for the Disable Receive Soft Flow Control flag are:
0 – En able Receive Soft Flow Control
1 – Dis able Receive Soft Flow Control
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Disable Transmit Soft Flow Control (LP #74)

This pa rame ter in con junc tion with LP #73 al lows sepa rate soft ware flow
con trol for the re ceive and trans mit chan nels. Both chan nels use the same
XON and XOFF char ac ters. This pa rame ter can be changed while the board
is op er at ing by issu ing a Change Line Pa rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

T

Valid ar gu ments for the Dis able Transmit Soft Flow Con trol flag are:
0 – En able Transmit Soft Flow Control
1 – Dis able Transmit Soft Flow Control

DMA Receive Timeout Block Mode (LP #75)

This pa rame ter al lows se lec tion of ti me out modes for DMA data trans fers.
The firm ware adds one tick to the speci fied in ter val to avoid the pos si bil ity of 
a short ti me out when a ti me out of 1 is speci fied. The timer could take from
N to N + 1 ticks to ex pire. On av er age, a ran domly started N tick ti me out
should ex pire in N + .5 ticks. This pa rame ter can be changed while the
board is op er at ing by issu ing a Change Line Pa rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

T

Valid pa rame ters for the DMA Receive Timeout Block Mode flag are:
0 – Inter- character mode: Start timer af ter the first char ac ter is re ceived, then ti me out if a pe ri od of time
be tween char ac ters ex ceeds the timer value.
1 – Block mode: Ti me out if the DMA op era tion is not com plete bef ore the timer ex pires.

Receive Characters Available Now (LP #76)

This pa rame ter al lows se lec tion of how re ceive DMAs should be ter mi -
nated. It has no ef fect on PIO trans fers. This pa rame ter can be changed while 
the board is op er at ing by issu ing a Change Line Pa rame ter command.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R

Valid pa rame ters for the Re ceive Char ac ters Avail able Now value are:
0 - Normal termination.
1 - Terminate the receive DMA when there are no characters in the on board receive FIFO for the
specified line. This is useful if the host only wants the characters that are immediately available, and does 
not want to wait for more characters to be received or a DMA timeout. The Receive Characters Available
Now status will be set if enabled in the Valid Error Status Mask (LP #48).
2 - Terminate the receive DMA when there are no characters in the on board receive FIFO for the
specified line. Then automatically set this parameter to 0. This will terminate the receive DMA only once.
The status Receive Characters Available Now will be set if enabled in Valid Error Status Mask (LP #48).

Line Parameters 77-128

These pa rame ters are re served for fu ture use. They must be set to zero.
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Chap ter 3 

Pro gram ming

The in for ma tion in this chap ter is for those who wish to write their own 
soft ware driver or host ap pli ca tion for the MVC.

The MVC has four dis tinct op er at ing modes that con trol the defi ni tion of
the con trol ler’s shared ram area and the method in which the host com mu ni -
cates with it. These modes are Boot, Firm ware Load, Ini tiali za tion, and Run
and are docu mented in the sec tions that follow.

3.1 Boot Mode

The firm ware for the MVC is stored in vola tile SRAM on the MVC and
must be down loaded to the board each time the power is cy cled or the VME 
SYS RE SET line is ac ti vated. Af ter the sys tem’s power is turned on, the MVC
is in Boot mode. The MVC is held in a re set state with the processor stopped 
and the FAIL and BUSY indicators on. The MVC re quires the host to write
a boot load pro gram into the MVC’s shared RAM and start the processor. The 
boot load pro gram al lows the MVC to down load the ac tual exe cu tion firm ware.

When the MVC is first pow ered up, it is in the ex tended ad dress ing mode. 
It will only re spond to an ex tended ad dress modi fier of 0D or 09, and a data
size of 16 bits. Even if your sys tem sup ports only short or stan dard ad dress ing 
modes, an ex tended ad dress modi fier must be used to ac cess the MVC in Boot 
mode. Af ter the MVC has been ini tial ized, the ad dress ing mode and data word 
size may be changed. Make sure that no other boards are as signed to the same 
ad dress in the ex tended space as the MVC. The base ad dress of the MVC is
de fined by the Board ID 1 & 2 switches (see Chap ter 1 - In stal la tion).

The boot code is loaded into se quen tial lo ca tions in the shared RAM start -
ing at the board’s base ad dress. The length of the boot code must not ex ceed
240 (0xF0) bytes. Once the boot code is loaded, the 29K is re leased by read ing 
or writ ing the 29K Re set/Re lease reg is ter at lo ca tion base ad dress + 0x160.
When re leased, the 29K will be gin exe cut ing the boot code. The 29K will
change the map ping of its shared RAM to a dif fer ent sec tion of MVC in ter nal 
RAM. The data in the new area should be deemed cor rupt. The MVC will
now be in Firm ware Load mode.

Shared RAM in Boot Mode
Ad dress Data Half word Bits 15-8 Bits 7-0

Base + 0x00 Byte 0 Byte 1

Base + 0x02 Byte 2 Byte 3
ô ô

Base + 0xEE Byte 238 Byte 239

Base + 0x160 29K Re set/Re lease reg is ter
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3.2 Firm ware Load Mode

Once the MVC has been suc cess fully booted, it en ters Firm ware Load
mode. In this mode, the boot code loads the con trol ler firm ware us ing the
shared RAM area as a com mu ni ca tions sec tion. The se quence for load ing the
firm ware is:
l Wait 250 mil li sec onds for the MVC to com plete the switch from Boot to

Firm ware Load mode.
l Af ter the tran si tion from Boot mode, there is a change in the MVC’s

shared RAM ad dress ing. It is man da tory that the soft ware write a NOP
com mand (0x00000001) to the Com mand/Status reg is ter (off set 0xF0) twice
to en sure that the MVC and the host soft ware are com mu ni cat ing through 
the same shared RAM area. Next, read the Com mand/Status reg is ter. The
MVC should clear it al most immediately af ter receiving the com mands. If
it does not, ei ther the boot code or the con trol ler has failed.

l Write the first long word of the firm ware to the Data In reg is ter (off set
0xF4). Write the com mand Load Firm ware (0x00000002) to the Com mand
reg is ter. The MVC will clear the Com mand reg is ter, echo the long word
just writ ten to the Data Out reg is ter, and add the value to the Check sum
register when it has com pleted the com mand. You may read the Data Out 
and Check sum reg is ters to ver ify that the firm ware is load ing cor rectly.

l Re peat the above step for the rest of the firm ware. Once the firm ware is
loaded, write a Start Firm ware com mand (0x00000005) to the Com mand
reg is ter. The MVC will switch to Ini tiali za tion mode.

Firmware Load Mode Register Descriptions

The address of a register is its offset value added to the base address of
the MVC. For ex am ple, if the base ad dress is 0xC2000000, the Command reg -
is ter is at ad dress 0xC20000F0. The reg is ters avail able dur ing Firm ware Load
mode are summarized in the ta ble be low and de scribed in the sec tions that
fol low.

Firm ware Load Mode Registers
Offset Register

0x0 – 0xEC Re served

0xF0 Com mand

0xF4 Data In

0xF8 Data Out

0xFC Check sum
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Com mand Reg is ter (Base ad dress + Off set of F0)

This long word reg is ter is used to pass com mands to the MVC. It is
cleared af ter the MVC has com pleted proc ess ing the last re ceived com mand. A 
new com mand may not be issued un til the pre vious com mand com pletes. The 
com mands are de scribed in the sec tion below.

Com mand Long word
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0x000000 Com mand

Bits 31-8 = Reserved, must be zero.
Bits 7-0 = Command code byte

 The syn tax for is su ing a com mand to the MVC is:
l Write any pa rame ter data to the Data In reg is ter.
l Write the com mand to the Com mand reg is ter.
l Read the Com mand reg is ter. When it clears, the com mand is com plete.
l Read any re turned data from the Data Out reg is ter.

Data In (Off set 0xF4) and Data Out (Off set 0xF8) Reg is ters

The Data In reg is ter (Off set 0xF4) is writ ten with the long word firm ware
data value prior to is su ing a Write Firm ware com mand. The MVC ech oes the 
data received to the Data Out reg is ter (Off set 0xF8) as it is loaded to al low
the con trol pro gram to ver ify that it was writ ten cor rectly.

Check sum Reg is ter (Off set 0xFC)

The Check sum Reg is ter con tains a run ning ad di tive value of the data val -
ues as they are writ ten to the MVC. This is an other means of veri fy ing that
the firm ware was loaded cor rectly. In the event of a check sum er ror, the con -
trol pro gram should at tempt to re load the firm ware.

Firmware Load Mode Commands

The fol low ing com mands are available dur ing Firm ware Load mode:

Firm ware Load Mode Com mands
Com mand De scrip tion
0x00 No Com mand

0x01 No Op era tion

0x02 Load Firm ware

0x03 Set Firm ware Ad dress

0x04 Read Firm ware

0x05 Start Firm ware

No Com mand (0x00000000)

When the con trol ler has com pleted a com mand, it clears the Com mand
Reg is ter. The MVC rec og nizes a new com mand when the com mand reg is ter
con tains a non- zero data value. Is su ing this com mand has no ef fect on the op -
era tion of the MVC.
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No Op era tion (0x00000001)

The boot code should be tested to en sure that the 29K is in deed run ning
and that the MVC is now in Firm ware Load mode. This can be ac com plished 
by writ ing a NOP to the Com mand reg is ter. When the MVC rec og nizes this
com mand, it will re spond by clear ing the Com mand/Status reg is ter.

Load Firm ware (0x00000002)

The firm ware is loaded in se quen tial 32 bit words be gin ning at MVC lo cal 
mem ory ad dress 0x500. Write the first long word of the firm ware to the Data
In reg is ter (off set 0xF4). Write the Load Firm ware com mand to the Com mand 
reg is ter. The MVC will clear the Com mand reg is ter, echo the long word just
writ ten to the Data Out reg is ter, and add the value to the Check sum register
when it has com pleted the com mand. Re peat the pre ced ing for the rest of the 
firm ware long words.

The longword in the Data Out reg is ter should be com pared to the origi nal 
data writ ten to en sure the MVC re ceived the in tended data. Also, the check -
sum value should be used to en sure that the data was re corded cor rectly.

Once the firm ware is loaded, write a Start Firm ware com mand
(0x00000005) to the Com mand reg is ter. The MVC will switch to Ini tiali za tion
mode. It is loaded into the shared RAM us ing the Load Firm ware com mand.

Set Firm ware Ad dress (0x00000003)

The boot code loads the firm ware into se quen tial lo ca tions in the MVC’s
SRAM start ing at lo cal mem ory ad dress 0x500. This op era tion con tin ues un til
the host in structs the boot code to start the loaded firm ware. The Set Firm -
ware Ad dress com mand al lows the user to change the cur rent load/read ad -
dress to re load pieces of the firm ware, or ver ify the code was loaded cor rectly.

F The set firm ware ad dress com mand can al low the firm ware to be loaded
in non- contiguous mem ory, or at a start ing ad dress other than 0x500.
This should not be at tempted, as the firm ware will not func tion prop erly.

To is sue this com mand, write the new lo cal mem ory ad dress to the Data
In reg is ter, and the Set Firm ware Ad dress com mand to the Com mand reg is ter. 
The MVC will clear the Com mand reg is ter af ter it has proc essed the com -
mand. The next firm ware long word will load at the spe ci fied ad dress.

Read Firm ware (0x00000004)

The Read Firm ware com mand al lows the user to read and ver ify data in a 
spe cific lo ca tion of the MVC’s lo cal mem ory. The ad dress to be read must be 
set us ing the Set Firm ware Ad dress com mand bef ore is su ing the Read Firm -
ware com mand. The data will be re turned in the Data Out reg is ter.

This com mand should not be used to read MVC de vice reg is ters. Do ing so 
may cause a MVC lo cal bus er ror and a boot code crash.

Start Firm ware (0x00000005)

Once the firm ware has been loaded, it is started by writ ing a Start Firm -
ware com mand to the Com mand reg is ter. Exe cu tion be gins at ad dress 0x500.
The MVC will switch to Ini tiali za tion mode.
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3.3 Ini tiali za tion Mode

Af ter the MVC firm ware has been suc cess fully loaded and started, the
MVC switches to Ini tiali za tion mode. This is evi dent by the il lu mi na tion of
the RUN and BUSY indicators on the front panel. If both LEDs are not lit,
the firm ware code was not loaded prop erly or may be bad.

When the MVC en ters Ini tiali za tion mode, it writes in for ma tion to the
Firm ware Part Num ber & Re vi sion, Line Count, Printer Port Avail able, and
Mem ory Size reg is ters. These reg is ters may be read by the soft ware driver and 
used to al ter its op era tion. The Line Count reg is ter value can be used to
determine the number of line pa rame ter blocks that must be down loaded to
the MVC. This number will de pend on the number of lines avail able (8 or
16). The Mem ory Size reg is ter value is the maxi mum amount of mem ory
avail able for data FIFO buff ers. The reg is ters avail able dur ing ini tiali za tion
mode are shown in the ta ble be low:

Ini tiali za tion Mode Registers
Ad dress Reg is ter

0x0 – 0xCC Re served

Base + 0xD0 VIC Re vi sion ID

Base + 0xD4 Re served

Base + 0xD8 Printer Avail able Flag

Base + 0xDC Firm ware Part Num ber and Re vi sion

Base + 0xE0 Line Count

Base + 0xE4 Mem ory Size

Base + 0xE8 Re served

Base + 0xEC Re served

Base + 0xF0 Com mand

Base + 0xF4 Data In

Base + 0xF8 Re served

Base + 0xFC Re served

The con trol ler and line pa rame ters are downloaded us ing the shared RAM
area as a com mu ni ca tions sec tion. Pa rame ters are writ ten to the Data In reg is -
ter and the appropriate com mand is writ ten in the Com mand reg is ter. The
firm ware will sig nal that it has ac cepted the com mand by clear ing the Com -
mand reg is ter. Ini tiali za tion mode sup ports only two com mands:
l Load con trol ler pa rame ters (0x7)
l Load line pa rame ters (0x8)

All con trol ler pa rame ters must be loaded bef ore the MVC will ac cept the
Load Line Pa rame ters com mand. All line pa rame ters must be loaded bef ore
the MVC will switch to Run mode. The con trol ler pa rame ter ta ble is a set of 
six teen 32- bit pa rame ters. The line pa rame ter block is a set of one hun dred
and twenty- eight 32- bit pa rame ters for each line. All un de fined bits in the con -
trol ler and line pa rame ter words must be zero. The pa rame ters are de fined in
Chap ter 2 - Soft Con figu ra tion Op tions.

© 1990, 1998 All rights reserved
340001 Rev D 3 - 5

Pro gram ming MVC 16-Line COMMUX Ini tiali za tion Mode

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Load Controller Parameters (0x00000007)

The con trol ler pa rame ters must be loaded first. The size of the con trol ler
pa rame ter block is fixed at six teen en tries. They are loaded by writ ing the 32-
 bit con trol ler pa rame ter words to the Data In reg is ter and a Load Con trol ler
Pa rame ters com mand to the Com mand reg is ter. The MVC will ex pect the line 
pa rame ters to im me di ate ly fol low the last con trol ler pa rame ter word.

Load Line Parameters (0x00000008)

The size of the line pa rame ter block is fixed at 128 en tries for each of
lines zero through 16 (printer port). The 32- bit line pa rame ter words are
loaded by writ ing them to the Data In reg is ter, and writ ing a Load Line Pa -
rame ter com mand to the Com mand reg is ter.

F If the re quested size of the FIFO trans mit and re ceive buff ers ex ceeds
the avail able mem ory, as speci fied in the mem ory size reg is ter, the firm -
ware will first make the printer port un avail able, and then de crease the
line count - and the value in the line count reg is ter - to the number of lines
that will fit within the mem ory size value. The line count reg is ter should be 
checked af ter load ing the line pa rame ters and is su ing a driver NOP com -
mand to en sure that the printer port and the de sired number of lines are
ac tu ally avail able.

The MVC will in di cate that the con trol ler and line pa rame ters have been
suc cess fully loaded by turn ing off the BUSY LED and changing to Run mode.
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3.4 Run Mode

Af ter the con trol ler and line pa rame ters have been loaded, the MVC en ters 
Run mode, in di cated by the RUN in di ca tor lighting and the BUSY indicator
turn ing off. Run mode op era tion con sists of is su ing line com mands, re ceiv ing
in ter rupts, and is su ing con trol ler com mands.

Line commands

Line com mands act on a spe cific line. They in clude chang ing baud rates,
chang ing word length, chang ing stop bits, etc. When a com mand re quests a
change in a line pa rame ter that would af fect the trans mis sion of the char ac ters 
in the FIFO, the re quest will be de layed un til the trans mit buffer emp ties and 
can be changed with out al ter ing the data. If an other com mand is re ceived that 
coun ter acts the first com mand while the MVC is wait ing for the buffer to
empty, the first com mand will be can celed.

Trans mit ting char ac ters

Char ac ter trans mis sion oc curs in two modes: char ac ter (PIO) or DMA.
This mode is de ter mined dur ing con trol ler ini tiali za tion by set ting the ap pro -
pri ate flag in the line pa rame ters.

Char ac ter mode (PIO)

In char ac ter mode, the char ac ter to be trans mit ted is placed in the trans mit 
buffer of the ap pro pri ate line reg is ter, and the Trans mit Buffer Full (TXF) bit 
in the line com mand word is set. The MVC will in di cate the char ac ter has
been trans mit ted by set ting the Trans mit Buffer Empty (TBE) bit in the status 
reg is ter and, if trans mit in ter rupts are en abled, gen er ating an in ter rupt.

DMA mode

In DMA mode, the trans mit buffer area must be de fined by set ting the ap -
pro pri ate line and con trol ler pa rame ters speci fy ing: se quen tial or scat tered trans -
fers; DMA mode; buffer or scat ter ta ble ad dress; mas ter mode ad dress
modi fier; etc.

The data is placed in the ap pro pri ate buffer. If the MVC is in scat -
ter/gather mode, the scat ter/gather ta ble must be set to point to the scat ter
buffer and the number of ta ble en tries writ ten to the trans mit buffer reg is ter.

The Trans mit Buffer Full (TXF) bit in the com mand word is set, sig nal ing 
the MVC to be gin trans mis sion. The MVC will in di cate the char ac ter or
buffer has been trans mit ted by set ting the Trans mit Buffer Empty (TBE) bit in 
the status reg is ter and, if transmit in ter rupts are en abled, gen er ate an in ter rupt.

Re ceiv ing Char ac ters

Char ac ter re cep tion oc curs in two modes: char ac ter (PIO) or DMA. This
mode is de ter mined dur ing con trol ler ini tiali za tion by set ting the ap pro pri ate
flag in the line pa rame ters.

Char ac ter Mode (PIO)

In char ac ter mode, the host must first sig nal the MVC that the re ceive
buffer is empty by set ting the Re ceive Buffer Empty (RXE) bit in the ap pro -
pri ate line com mand reg is ter. When the MVC re ceives a char ac ter, it is placed 
in the re ceive buffer of the ap pro pri ate line. The Re ceive buffer full (RBF) bit 
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in the status word is set, and if re ceive in ter rupts are en abled, an in ter rupt is
gen er ated. The host sig nals that the char ac ter has been re moved from the
buffer by set ting the RXE bit in the line com mand reg is ter.

DMA mode

In DMA mode, the re ceive buffer must be de fined by set ting the ap pro pri -
ate line and con trol ler pa rame ters speci fy ing: se quen tial or scat tered trans fers;
DMA mode; buffer or scat ter ta ble ad dress; mas ter mode ad dress modi fier; etc.

In scat ter/gather mode, the scat ter/gather ta ble must be set to point to the 
buffer and the number of ta ble en tries writ ten to the re ceive buffer reg is ter.

The Re ceive Buffer Empty (RXE) bit is set in the line com mand word to
sig nal that the MVC may be gin to store data in the host’s re ceive buffer.

When the MVC has filled its buffer, or a break char ac ter is re ceived, the
FIFO buffer is DMA’ed to the host, the number of char ac ters DMA’ed is
writ ten to the Re ceive count reg is ter, the Re ceive Buffer Full (RBF) bit in the 
line status word is set, anf if re ceive in ter rupts are en abled, an in ter rupt is
gen er ated. The host sig nals the char ac ter has been re moved from the buffer by 
set ting the Re ceive Buffer Empty (RXE) bit in the line com mand reg is ter.

Scat ter Gather Ta ble

The scat ter gather ta ble is a se quen tial list of ad dress modi fi ers, ad dresses,
and byte counts. The scat ter gather op tion is se lected by the Scat ter Gather
Flag con trol ler pa rame ter. The point ers to this list are the line pa rame ters
DMA Re ceive Buffer Ad dress and DMA Trans mit Buffer Ad dress.

Scat ter Gather Ta ble
En try Data Word

En try 1

Ad dress Modi fier

Ad dress

Count

En try 2

Ad dress Modi fier

Ad dress

Count

En try n

Ad dress Modi fier

Ad dress

Count

Ad dress Modi fier is the VME bus ad dress modi fier for this buffer. Ad dress
points to the first byte in a con tigu ous block of mem ory. Count is the
number of bytes in the block.

The scat ter gather ta ble MUST be long word aligned in host mem ory.

Processing Interrupts

In ter rupts are gen er ated ac cord ing to the In ter rupt Flags in the line pa -
rame ters and the In ter rupt Lev els in the con trol ler pa rame ters. If an in ter rupt
level of zero is speci fied, in ter rupts are dis abled. If a non- zero value is speci -
fied for re ceive or trans mit in ter rupt lev els, the in ter rupt flags in the line pa -
rame ters de ter mine which con di tions will al low an in ter rupt.

© 1990, 1998 All rights reserved
3 - 8 340001 Rev D

Run Mode MVC 16-Line COMMUX Pro gram ming

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Controller Commands

Con trol ler com mands can be is sued at any time af ter en ter ing run mode.
They are is sued by writ ing the data into the data reg is ter, the ad dress (if re -
quired) to the ad dress reg is ter, and the com mand to the com mand reg is ter.
The MVC has com pleted the com mand when it clears the com mand reg is ter.
If data was to be re turned, the data reg is ter is valid af ter the MVC has cleared 
the com mand word.

Re ceive Buffer

The Re ceive Buffer reg is ter has dual defi ni tions de pend ing on the mode set 
for the spe cific line (char ac ter, stan dard DMA, or scat ter/gather DMA mode)
in the line pa rame ters. If the line is set to char ac ter mode (PIO), the line Re -
ceive Buffer is an eight bit char ac ter buffer for hold ing the re ceived data byte
un til the host can re trieve it.

In DMA scat ter gather mode, the Re ceive Buffer reg is ter con tains the
number of en tries in the scat ter gather ta ble. The Re ceive Count reg is ter is in -
cre mented every time a char ac ter is trans ferred. The host can clear the Re ceive 
Count reg is ter bef ore is su ing a Re ceive Buffer Empty line com mand. The Re -
ceive Buffer reg is ter is not used in stan dard DMA mode.

Trans mit Buffer

The Trans mit Buffer has dual defi ni tions de pend ing on the mode set for
the spe cific line (char ac ter or DMA mode) in the line pa rame ters. If the line
is set to char ac ter mode (PIO), the line Trans mit Buffer is an eight bit char ac -
ter buffer for hold ing the trans mit data byte un til the MVC can trans mit it.

In DMA scat ter gather mode, the Trans mit Buffer reg is ter con tains the
number of en tries in the trans mit scat ter gather ta ble. The MVC reads from
the ta ble un til it is ex hausted. In this mode, the count is set by the host and
read by the MVC. The Trans mit Buffer reg is ter is not used in stan dard DMA 
mode.

Re ceive Count

When the line is in DMA mode, this word con tains the number of char -
ac ters ac tu ally DMA’ed to the host’s re ceive buffer. The count will con tinue
to in cre ment un til it is cleared by the host soft ware driver. This reg is ter is
not used in the char ac ter mode.
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3.5 Run Mode Reg is ters

The reg is ters avail able dur ing Run mode are shown in the ta ble be low and 
ex plained through out the re main der of this sec tion.

Run Mode Registers
Ad dress Reg is ter
Base + 0x0 Line 0 Com mand

Base + 0x4 Status

Base + 0x6 Re ceive

Base + 0x7 Trans mit

Base + 0x8 Line 0 Re ceive count

Base + 0xC Line 1 Com mand

Base + 0x10 Status

Base + 0x12 Re ceive

Base + 0x13 Trans mit

Base + 0x14 Line 1 Re ceive count
ô ô

Base + 0xB4 Line F Com mand

Base + 0xB8 Status

Base + 0xBA Re ceive

Base + 0xBB Trans mit

Base + 0xBC Line F Re ceive count

Base + 0xC0 Printer port com mand

Base + 0xC4 Status

Base + 0xC6 Re served

Base + 0xC7 Trans mit

Base + 0xC8 Re served

Base + 0xD0 VIC Re vi sion ID

Base + 0xD8 Printer port avail able

Base + 0xDC Firm ware part number and re vi sion

Base + 0xE0 Line Count

Base + 0xE4 Mem ory Size

Base + 0xE8 Re ceive In ter rupt Mask

Base + 0xEC Trans mit In ter rupt Mask

Base + 0xF0 Com mand/Status

Base + 0xF4 Data In

Base + 0xF8 Data Out

Base + 0xFC Re served
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Line Registers

Each line has its own Com mand, Status, Re ceive, Trans mit, and Re ceive
Count reg is ters. These reg is ter map as fol lows:

Line Reg is ters
Ad dress Reg is ter

Base + 12*n Line n Com mand

Base + 12*n+4 Status

Base + 12*n+6 Re ceive

Base + 12*n+7 Trans mit

Base + 12*n+8 Re ceive count

where ‘n’ is the line number from 0 through 16 (0x0 - 0x10).

Line Com mand Register

The Line Com mand register is 32  bits wide. Af ter the MVC has read the
new com mand, it will be cleared to in form the host that the com mand has
been proc essed. The host must not issue a new com mand until the register has 
been cleared. ALL un used bits in the com mand word must be cleared (0) bef -
ore post ing a new com mand. The for mat of the Line Com mand reg is ter is:

Line Com mand Reg is ter
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bit Defi ni tion

0 En able in ter rupts: this bit en ables in ter rupts for this line, and clears the line
status reg is ter.

1 Dis able in ter rupts: this bit dis ables in ter rupts for this line, and clears the line
status reg is ter.

2 En able trans mit ter: this bit en ables the data trans mit ter.

3 Dis able trans mit ter: this bit dis ables the data trans mit ter.

4 En able re ceiver: this bit en ables the data re ceiver.

5 Dis able re ceiver: this bit dis ables the data re ceiver.
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Bit Defi ni tion

6 Trans mit Buffer Full: in di cates the trans mit buffer is filled with data.

7 Re ceive Buffer Empty: in di cates the re ceive hold ing buffer is empty.

8 Set Data Ter mi nal Ready: causes the DTR out put line to be as serted.

9 Clear Data Ter mi nal Ready: clears the DTR out put line.

10 Set Re quest To Send: causes the RTS out put line to be as serted.

11 Clear Re quest To Send: clears the RTS out put line.

12,
13

Par ity mask: these bits sig nal the firm ware to change the par ity type.
  Bit Val ues Defi ni tion
13 12
 0   0  (0x0) No change
 0   1  (0x1) Odd par ity
 1   0  (0x2) Even par ity
 1   1  (0x3) No par ity

14-18

When bit 14 is set, the MVC is in structed to change the re ceive baud rate. Bits 
15 through 18 se lect the new baud rate.
     Bit Val ues                                  Baud Rate
18 17 16 15 Group 0 Group 1
 0   0   0   0  (0x0) 50 75
 0   0   0   1  (0x1) 110 110
 0   0   1   0  (0x2) 34.5 38.4K
 0   0   1   1  (0x3) 1200 150
 0   1   0   0  (0x4) 300 300
 0   1   0   1  (0x5) 600 600
 0   1   1   0  (0x6) 1200 1200
 0   1   1   1  (0x7) 1050 2000
 1   0   0   0  (0x8) 2400 2400
 1   0   0   1  (0x9) 4800 4800
 1   0   1   0  (0xA) 7200 1800
 1   0   1   1  (0xB) 9600 9600
 1   1   0   0  (0xC) 38.4K 19.2K
 1   1   0   1  (0xD) Not Valid Not Valid
 1   1   1   0  (0xE) Not Valid Not Valid
 1   1   1   1  (0xF) Not Valid Not Valid

19-23

When bit 19 is set, the MVC is in structed to change the trans mit baud rate.
Bits 20 through 23 se lect the new baud rate.
     Bit Val ues                                  Baud Rate
23 22 21 20 Group 0 Group 1
 0   0   0   0  (0x0) 50 75
 0   0   0   1  (0x1) 110 110
 0   0   1   0  (0x2) 34.5 38.4K
 0   0   1   1  (0x3) 1200 150
 0   1   0   0  (0x4) 300 300
 0   1   0   1  (0x5) 600 600
 0   1   1   0  (0x6) 1200 1200
 0   1   1   1  (0x7) 1050 2000
 1   0   0   0  (0x8) 2400 2400
 1   0   0   1  (0x9) 4800 4800
 1   0   1   0  (0xA) 7200 1800
 1   0   1   1  (0xB) 9600 9600
 1   1   0   0  (0xC) 38.4K 19.2K
 1   1   0   1  (0xD) Not Valid Not Valid
 1   1   1   0  (0xE) Not Valid Not Valid
 1   1   1   1  (0xF) Not Valid Not Valid
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Bit Defi ni tion

24

When bit 24 is set, the MVC is in structed to change the number of bits per
char ac ter. Bits 25 and 26 se lect the new value.
  Bit Val ues Defi ni tion
26 25
 0   0  (0x0) 5 bits
 0   1  (0x1) 6 bits
 1   0  (0x2) 7 bits
 1   1  (0x3) 8 bits

27

When bit 27 is set, the MVC is in structed to change the number of stop bits. A
data char ac ter length of 5 bits re quires at least 1.5 stop bits. Bits 28 and 29
set the new value.
  Bit Val ues Defi ni tion
29 28
 0   0  (0x0) 1 stop bit
 0   1  (0x1) 1.5 stop bits
 1   0  (0x2) 2 stop bits
 1   1  (0x3) In va lid

30 Be gin trans mit ting line break: forces the TXD out put line to the spac ing con di -
tion.

31 Stop trans mit ting line break: the TXD out put line will go to the mark ing con di -
tion and re main high for at least one bit time.

Line Status Word

Status in for ma tion will only be posted when the status has changed. Cur -
rent mo dem status bits are al ways given with new status in for ma tion. Mo dem
sig nal changes from set to clear will be in di cated by a zero in the sig nal bit
po si tion with the valid status bit set. Af ter the host has read the Status word, 
it must be cleared bef ore the MVC will write any new status in for ma tion or
gen er ate an in ter rupt.

If an in ter rupt was re quested for a spe cific line, us ing one or more of the
in ter rupt flags in the line pa rame ters, an in ter rupt will be gen er ated af ter the
status has been posted. If an in ter rupt was re quested for any er ror con di tion,
the MVC will in ter rupt us ing the re ceive in ter rupt vec tor. In ter rupts for a
given mo dem status re flects a change in that status.

The line status word is a 16- bit word de fined as fol lows:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MSV RCAN RES BSTR BERR TBE RBF RFAF RBD FRE PE OVE DCD RI CTS DSR 

Line Status Word
Bit Name De scrip tion

0 DSR Data Set Ready: Re flects the state of the DSR in put sig nal.

1 CTS
Clear To Send: Re flects the state of the CTS in put sig nal.. This bit
will al ways re port 0 while hard ware flow con trol (RTS/CTS) is ac tive 
for the speci fied line.

2 RI Ring De tected: Re flects the state of the RI in put sig nal.

3 DCD Data Car rier De tect: Re flects the state of the DCD in put sig nal.

4 OVE Over run Er ror: An oc tart over run er ror has oc curred. Data has been 
lost.
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Line Status Word
Bit Name De scrip tion

5 PE Par ity Er ror: A char ac ter was re ceived with in cor rect par ity.

6 FRE
Fram ing Er ror: An un ex pected stop bit was de tected for a re ceived
char ac ter. This er ror usu ally in di cates that the wrong baud rate or
char ac ter length is be ing used.

7 RBD Re ceive Break De tect: An all ze ros char ac ter was re ceived with out
a stop bit.

8 RFAF

Re ceive FIFO Buffer Al most Full: The re ceive FIFO buffer changed
from a not full to an al most full state. Re ceiv ing a new char ac ter will 
re sult in an Over run Er ror. This status may be dis abled by set ting
LP #49 (Re ceive FIFO Al most Full) to 0.

9 RBF
Re ceive Buffer has been Filled: The re ceive hold ing buffer has data 
that is ready to be in put to the sys tem. In DMA block mode, this bit
in di cates that the re ceive DMA block op era tion is com plete.

10 TBE

Trans mit Buffer has been Emp tied: All data has been re moved from 
the trans mit hold ing buffer, and it is avail able for new data. In DMA
block mode, this bit in di cates that the trans mit DMA block op era tion 
is com plete.

11 BERR

Bus Er ror (DMA mode): The 29K was un able to ac cess the de vice
or area of mem ory pointed to by the driver. This status may not be
dis abled. The board auto mati cally re tries a bus er ror and only re -
ports this status for two con secu tive bus er rors.

12 BSTR Break Started: The trans mit buffer has drained, and a pend ing
break has started.

13 TFWE

Trans mit FIFO Went Empty: This bit in di cates that all char ac ters
have been trans mit ted out to the se rial line. There are no char ac -
ters in the host, MVC, or UART line buff ers need ing to be sent. This 
status is valid for the printer if the TFWE bit 13 is set in the printer
LP #48. This status will cause an in ter rupt via the Re ceive In ter rupt
Masks.

14 RCAN
Re ceive Char ac ters Avail able Now: A DMA mode re ceive com -
mand fin ished be cause there were no char ac ters in the on board
re ceive FIFO.

15 MSV Mo dem status in for ma tion valid: The mo dem status bits are valid.

Re ceive Buffer

The Re ceive Buffer reg is ter has dual defi ni tions de pend ing on the mode set 
for the spe cific line (char ac ter, stan dard DMA, or scat ter/gather DMA mode)
in the line pa rame ters. If the line is in char ac ter mode (PIO), the line Re ceive 
Buffer is an eight bit char ac ter buffer for hold ing the re ceived data byte un til
the host can re trieve it. In DMA scat ter gather mode, the Re ceive Buffer reg is -
ter con tains the number of en tries in the scat ter gather ta ble. The MVC fills
the ta ble un til it is ex hausted or all char ac ters have been trans ferred. The
number of char ac ters DMA’ed is writ ten to the Re ceive Count reg is ter. In this 
mode, the count value is set by the host and read by the MVC. The Re ceive
Buffer reg is ter is not used in stan dard DMA mode.
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Trans mit Buffer

The Trans mit Buffer has dual defi ni tions de pend ing on the mode set for
the spe cific line (char ac ter, stan dard DMA, or scat ter/gather DMA mode) in
the line pa rame ters. If the line is set to char ac ter mode (PIO), the line Trans -
mit Buffer is an eight bit char ac ter buffer for hold ing the trans mit data byte
un til the MVC can trans mit it. In DMA scat ter gather mode, the Trans mit
Buffer reg is ter con tains the number of en tries in the trans mit scat ter gather ta -
ble. The MVC reads from the ta ble un til it is ex hausted. In this mode, the
count is set by the host and read by the MVC. This reg is ter is not used in
stan dard DMA mode.

Re ceive Count

When the line is in DMA mode, this word con tains the number of char -
ac ters ac tu ally DMA’ed to the host’s re ceive buffer. The count will con tinue
to in cre ment un til it is cleared by the host soft ware driver. This reg is ter is
not used in char ac ter mode.

Con figu ra tion reg is ters

The configuration reg is ters may be read by the soft ware driver and used to 
al ter its op era tion.

VIC Re vi sion ID (Base + 0xD0)

This value con tains the re vi sion code of the VIC068 IC in stalled on the
MVC. If you con tact Mac ro link for tech ni cal sup port, you may be asked to
pro vide this value.

Printer Avail able Flag (Base + 0xD8)

This flag will con tain the value 0x00000001 if the printer port is in stalled
and en abled. It will be cleared otherwise.

Firm ware Part Num ber and Re vi sion (Base + 0xDC)

This reg is ter con tains the firm ware part number and re vi sion. If you con -
tact Mac ro link for tech ni cal sup port, you may be asked to pro vide this value.

Line Count (Base + 0xE0)

This reg is ter contains the number of lines avail able for use. This value is
ad justed dur ing Ini tiali za tion mode, with the number of lines avail able re duced 
if the to tal size of the trans mit and receive buff ers ex ceeds the amount of
avail able buffer mem ory.

Mem ory Size (Base + 0xE4)

This reg is ter value is the maxi mum amount of mem ory avail able for data
FIFO buff ers.

© 1990, 1998 All rights reserved
340001 Rev D 3 - 15

Pro gram ming MVC 16-Line COMMUX Run Mode Reg is ters

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Interrupt Mask Registers

When a line status bit change re quires a cor re spond ing in ter rupt, the MVC 
will set the bit as so ci ated with the line number in the in ter rupt flag reg is ter
(i.e. bit zero for line zero, etc.) and post the in ter rupt.

Af ter the host has read ei ther the trans mit or re ceive in ter rupt mask
words, it must be cleared bef ore the MVC will write new in ter rupt flags or
gen er ate new in ter rupts. New in ter rupts for a spe cific line will be blocked
when status in for ma tion from a pre vious in ter rupt was not proc essed (read and 
cleared).

Trans mit In ter rupt Mask (Base + 0xE8)

As the MVC trans mits data, it sets an in ter nal flag in di cat ing that an in ter -
rupt is re quired for a spe cific line. These flags are queued un til a group of
lines have been serv iced. Af ter the lines have been serv iced, the MVC sets the 
ap pro pri ate bits in the trans mit in ter rupt mask and posts an in ter rupt. The
MVC will not al low a new in ter rupt to oc cur un til the host has read and
cleared the pre vious in ter rupt in for ma tion.

Each bit of this reg is ter is as so ci ated with a spe cific line:

Trans mit In ter rupt Mask
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Re ceive In ter rupt Mask (Base + 0xEC)

As the MVC re ceives data, it sets an in ter nal flag in di cat ing that an in ter -
rupt is re quired for a spe cific line. These flags are queued un til a group of
lines have been serv iced. Af ter the MVC has serv iced the lines, it sets the ap -
pro pri ate bits in the re ceive in ter rupt mask and posts an in ter rupt. The MVC
will not al low a new in ter rupt to oc cur un til the host has read and cleared
the pre vious in ter rupt in for ma tion.

Each bit of this reg is ter is as so ci ated with a spe cific line:

Receive In ter rupt Mask
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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Controller Registers

Con trol ler Com mand/Status Reg is ter (Base + 0xF0)

The con trol ler Com mand/Status reg is ter is used to is sue run mode con trol -
ler com mands and re ceive status for com mands is sued. See sec tion 3.6 - Con -
trol ler Com mands for a com plete list of MVC com mands. The for mat of the
com mand long word is:

Run Mode Com mands
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bus Re quest/Reserved LP Num ber Line Num ber Com mand

Bits 31-24 = Bus re quest level code for Power Fail Restore, otherwise must be set to all zeroes
Bits 23-16 = Line pa rame ter number for the Change Line Pa rame ter com mand
Bits 15-8 = Line number( for com mands which re quire one)
Bits 7-0 = Command code byte

Some com mands re quire a value be writ ten to the Data In reg is ter bef ore
is su ing the com mand. Oth ers will re turn a value to the Data Out reg is ter.
The value will be valid af ter the com mand reg is ter clears.

The MVC in di cates that it has ac cepted and is proc ess ing the com mand by 
clear ing the com mand reg is ter. If an invalid com mand is is sued to the MVC,
bit 31 of the Com mand/Status register will be set and bits 0-30 will be left
un changed. The driver may then ana lyze bits 0-30 to de ter mine the er ror.

Con trol ler Data In Reg is ter (Base + 0xF4)

The 32- bit Data In reg is ter is used to pass pa rame ter data to the MVC for 
com mands which re quire it. This reg is ter is writ ten by the host bef ore is su ing 
the ap pro pri ate com mand.

Con trol ler Data Out Reg is ter (Base + 0xF8)

The 32- bit Data Out reg is ter is used to re turn data to the host af ter the
com ple tion of cer tain com mands. The data is valid af ter re ceiv ing a Com mand 
Com plete re sponse from the MVC in the status reg is ter.
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3.6 Con trol ler Com mands

The com mands avail able dur ing Run mode are shown in the ta ble be low
and de tailed in the sec tions that fol low. Unused com mand codes are re served
for fu ture defi ni tion.

Run Mode Com mands
Com mand Code

No Op era tion (NOP) 0x00000001

Read byte 0x0000000B

En able Auto Echo 0x0000LL0C

Dis able Auto Echo 0x0000LL0D

Change Line Pa rame ter 0x00PPLL0E

Power Fail Mem ory Size 0x00000010

Power Fail Save 0x0000AA11

Power Fail Re store 0xBBRRAA12

Flush 0x0000LL13

Dis able Re ceiver 0x0000LL14

No Operation (0x00000001)

This com mand causes no ac tion to oc cur on the MVC other than it clear -
ing the Com mand/Status reg is ter af ter ac cept ing the com mand. This com mand 
can be is sued to test that the MVC com mand in ter face is op era tional.

En able Auto Echo (0x0000LL0C)

Dis able Auto Echo (0x0000LL0D)

These com mands are used to over ride the set ting of LP #7 (Auto Echo
Flag). The LL byte (bits 8-15) con tains the line number that will be af fected.
Upon com ple tion, Auto Echo is en abled or dis abled on the speci fied line and
the Status reg is ter is cleared.
The Change Line Pa rame ter com mand is the pre ferred im ple men ta tion of this
func tion. Sup port for these com mands is pro vided for com pati bil ity with driv -
ers which use these com mands.

Change Line Pa rame ter (0x00PPLL0E)

This com mand is used to over ride the set tings of line pa rame ters. The new 
value for a pa rame ter is writ ten the Data In reg is ter bef ore is su ing this com -
mand. The LL byte (bits 8-15) con tains the line number that will be af fected.
The PP byte (bits 16- 23) con tains the pa rame ter number to be changed. Upon 
com ple tion, the pa rame ter will be up dated and the Status reg is ter cleared.

The line pa rame ters that may be changed us ing this com mand are shown
in the ta ble on the next page.
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Change able Line Pa rame ters
LP # Description

7 Auto Echo Flag

8 Hard ware Auto Flow Con trol Flag

9 XOFF Char ac ter

10 XON Char ac ter

47 Valid Mo dem In put Mask

48 Valid Er ror Status Mask

59 DMA End Of Block Char ac ter Count

60 DMA End Of Block Char ac ter 0

61 DMA End Of Block Char ac ter 1

62 DMA End Of Block Char ac ter 2

63 DMA End Of Block Char ac ter 3

64 DMA End Of Block Char ac ter 4

65 DMA End Of Block Char ac ter 5

66 DMA End Of Block Char ac ter 6

67 DMA End Of Block Char ac ter 7

68 DMA End Of Block Char ac ter 8

69 DMA End Of Block Char ac ter 9

70 DMA Re ceive Ti me out

73 Dis able re ceive soft ware flow con trol

74 Dis able trans mit soft ware flow con trol

75 DMA Re ceive Ti me out Block Mode

Power Fail Mem ory Size (0x00000010)

This com mand will cause the MVC to place the amount of mem ory bytes 
re quired for the Power Fail Save com mand into the Data Out reg is ter. The
next com mand to the board MUST be a Power Fail Save com mand. If a dif -
fer ent com mand is is sued (e.g. NOP), the MVC will post a Bad Com mand
status to the Status reg is ter and re turn to nor mal op era tion. Upon com ple tion, 
the number of mem ory bytes re quired is writ ten to the Data Out reg is ter and 
the Com mand reg is ter is cleared.

Power Fail Save (0x0000LL11)

This com mand will cause the MVC to save its state in host mem ory. The 
host mem ory must be long word aligned and long word ac ces si ble. The LL byte 
(bits 8-15) con tains the ad dress modi fier for the DMA op era tion. A host mem -
ory pointer must be placed in the Data In reg is ter bef ore is su ing this com -
mand. The Data Out reg is ter will con tain a check sum af ter this com mand
com pletes. The host may use this check sum to ver ify a good re store us ing the 
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Power Fail Re store com mand. This com mand may only be is sued af ter a
Power Fail Mem ory Size com mand.

The amount of host mem ory re quired may be found by us ing the Power
Fail Mem ory Size com mand. The MVC will light the FAIL, BUSY, and RUN 
indicators to in di cate it has fin ished sav ing its state and must be re booted.

The host may re ceive one more in ter rupt from the MVC af ter this com -
mand is is sued. The host should ac knowl edge the in ter rupt, but pro cess it
only af ter the Power Fail Re store com mand.

Power Fail Re store (0xBBPPLL12)

This com mand will cause the MVC to re store its state us ing host mem ory. 
The host mem ory must be long word aligned and long word ac ces si ble. The
Data In reg is ter con tains the host mem ory pointer. The LL byte (bits 8-15)
con tains the ad dress modi fier for the DMA op era tion. The PP byte (bits 16-
 23) con tains the bus re lease con trol code for the DMA op era tion.

0x3F - Re lease on re quest (ROR)
0x7F - Re lease when done (RWD)
0xBF - Re lease on BCLR (ROC)

The BB byte (bits 24- 31) con tains the bus re quest level code for the DMA op -
era tion.

0x00 - Level 0 (BR0)
0x20 - Level 1 (BR1)
0x40 - Level 2 (BR2)
0x60 - Level 3 (BR3)

A host mem ory pointer is writ ten to the Data In reg is ter bef ore is su ing
this com mand. Af ter this com mand is is sued the MVC should not be ac cessed 
for 1 sec ond. Af ter the 1 sec ond de lay the driver may then check for com ple -
tion of this com mand.

The Data Out reg is ter will con tain a check sum af ter this com mand com -
pletes. The host may use this check sum to ver ify a good re store by com par ing 
this value to the check sum ob tained dur ing the Power Fail Save com mand. If
the con trol ler de tects a bad check sum dur ing the re store it will halt with the
FAIL, BUSY, and RUN indicators lit.

If the host re ceived one more in ter rupt from the MVC af ter the Power
Fail Save com mand, the driver should now pro cess the in ter rupt.

This com mand should only be is sued at MVC boot time as a re place ment
for the Load Con trol ler Pa rame ter and Load Line Pa rame ter com mands.

Flush (0x0000LL13)

This com mand will cause the MVC to flush the re ceive chan nel, trans mit
chan nel, or both chan nels of the line speci fied by the LL byte (bits 8-15). The 
flush pa rame ter is writ ten to the Data In reg is ter bef ore is su ing this com mand:

1 = Flush the re ceive chan nel.
2 = Flush the trans mit chan nel.
3 = Flush both the re ceive and trans mit chan nels.

If the re ceive chan nel is flushed while proc ess ing a Re ceive Buffer Empty
com mand, the com mand will be can celed. The host must clear the Re ceive
Count reg is ter af ter the flush com pletes.
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If the trans mit chan nel is flushed while proc ess ing a Trans mit Buffer Full
com mand, the com mand will be can celed. The TBE and TFWE sta tuses will
NOT be re ported.
Af ter a chan nel has been flushed, a new Re ceive Buffer Empty and/or Trans -
mit Buffer Full com mand will have to be is sued to start a trans fer.

Dis able Re ceiver (0x0000LL14)

This com mand dis ables the li ne’s re ceiver with out flush ing the re ceiver
buffer and with out re set ting the oc tart. The LL byte (bits 8-15) specify the
line number.
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3.7 Ap pli ca tion Notes

The in for ma tion in this sec tion per tains to unique ap pli ca tions or con figu -
ra tions of the MVC.

Interrupt levels and vector numbers

If you in tend to use sepa rate re ceive and trans mit in ter rupt lev els or vec tor 
num bers, then both the in ter rupt lev els and vec tor num bers must be set dif fer -
ently. In this mode, the driver trans mit in ter rupt func tion should only clear
Trans mit Buffer Empty (TBE) in the cor re spond ing status reg is ter, and the re -
ceive in ter rupt func tion should clear all bits ex cept TBE. A Read- Modify- Write 
in struc tion should be used to clear the status reg is ter bits or dis able in ter rupts
to avoid status reg is ter cor rup tion by a higher pri or ity in ter rupt.

Valid in ter rupt level and vec tor number ex am ples:

Ex am ple 1:
Receive Interrupt Level (CPB 2) = 4
Transmit Interrupt Level (CPB 4) = 4
Receive Vector Number (CPB 3) = 0x73
Transmit Vector Number (CPB 5) = 0x73

Ex am ple 2:
Receive Interrupt Level (CPB 2) = 4
Transmit Interrupt Level (CPB 4) = 3
Receive Vector Number (CPB 3) = 0x74
Transmit Vector Number (CPB 5) = 0x73

In va lid in ter rupt level and vec tor number ex am ples:

Ex am ple 1:
Receive Interrupt Level (CPB 2) = 3
Transmit Interrupt Level (CPB 4) = 4
Receive Vector Number (CPB 3) = 0x73
Transmit Vector Number (CPB 5) = 0x73

Ex am ple 2:
Receive Interrupt Level (CPB 2) = 4
Transmit Interrupt Level (CPB 4) = 4
Receive Vector Number (CPB 3) = 0x74
Transmit Vector Number (CPB 5) = 0x73

Receive and Transmit Buffer Man age ment

The MVC uses a round- robin ap proach for serv ic ing the se rial lines. Each
line is checked, in nu meri cal or der, to see if char ac ters are to be sent or have 
been re ceived. This will oc cur for the to tal number of lines that are in stalled
and en abled, re gard less as to whether they are in use.

A method that can be used to en hance board per form ance is to al lo cate
buffer space for un used lines to lines that are active. For ex am ple, as sume that 
only five out of six teen se rial lines will be used. Al lo cat ing all of the buffer
space to those five lines causes the MVC to dis able the re main ing lines, which 
means that the firm ware will not have to serv ice them. The firm ware only
polls the five re main ing lines, thus speed ing up their op era tion.

Lines are dis abled in de scend ing or der, be gin ning with the printer port,
then pro ceed ing from lines F (15) through 1.
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Flow Control

Flow con trol is a data man age ment sys tem that stops se rial char ac ters from 
be ing trans mit ted when the re ceiv ing de vice is not ready to ac cept them.
Hard ware flow con trol uses the Re quest To Send and Clear To Send
(RTS/CTS) sig nal lines on the se rial in ter face. Soft ware flow con trol uses spe -
cial char ac ters, called XON and XOFF (short for Trans mit ter On and Trans -
mit ter Off) to tem po rar ily sus pend data trans mis sion. This tem po rary
sus pen sion does not af fect the trans mis sion of XON and XOFF char ac ters.
Each se rial line on the MVC can use hard ware or software- based flow con trol
or both in com bi na tion. Si mul ta ne ous use of both flow con trol types is rare,
be cause hard ware flow con trol can in ter fere with trans mis sion of XON and
XOFF char ac ters. One use for both types in com bi na tion is to avoid send ing
to a de vice that only sup ports XON/XOFF flow con trol when it is turned
off. Line pa rame ters 8, 9, 10, 49, 73, and 74 are used to se lect and man age the 
type of flow con trol in use for each line. Ref er to sec tion 2.2 – Line Pa rame -
ter Block in Chap ter 2 for more in for ma tion.

Soft ware flow con trol and ldterm

Unix sys tems with STREAMS based se rial port driv ers ex hibit un ex pected
flow con trol be hav ior for re ceive data when ldterm is pushed on the stream.
Some fla vors of unix can not pause the re mote trans mit ter, and some can not
pause the re mote trans mit ter when only hard ware flow con trol is se lected, be -
cause the stan dard mod ule ldterm does not use the STREAMS queue flow
con trol method for re ceived data. This is an is sue for any one im ple ment ing a
con nec tion to a de vice that sends bursts of data longer than 256 bytes.

De tails for the driver writer

The MVC re ceives data and passes it up stream un til the stream ca pac ity is 
filled. The Driver stops is su ing RXEs to pre serve the last data DMAed but
not queued to the stream, and be cause the re ceiver is still en abled, the data
will con tinue to fill the board’s re ceive FIFO buffer un til the board is sues an
XOFF, which should pause the re mote trans mit ter. If ldterm is pres ent, then
re ceive data will never back up into the re ceive side of the low level driver
be cause of STREAMS queue flow con trol. The up stream mes sage queue will
al ways take re ceive data from the driver, be cause ldterm throws away all of its 
re ceive data as soon as it ac cu mu lates MAX_IN PUT bytes in raw mode or ex -
ceeds MAX_CANON bytes in ca noni cal mode. The IMAX BEL ter mio in put
mode af fects this be hav ior, but not in a trans par ent way. The val ues of
MAX_IN PUT and MAX_CANON vary from plat form to plat form, but are
at least 256. 512 is com mon.

Ldterm receive flow con trol is im ple men ta tion de pend ent and de pends on
flow con trol mes sages sent from ldterm to the driver to sus pend and re sume
in put (M_STARTI and M_STOPI). Not all fla vors of ldterm send these mes -
sages. Also, chances are that if the driver tells ldterm that the driver will han -
dle ixoff (via M_CTL re sponse), then ldterm will not gen er ate the mes sages. If 
you can coax ldterm into send ing these mes sage types to the driver, then you
have an event for the driver to stop queue ing re ceive data. The maxi mum
length of any sin gle re ceived data mes sage buffer from the driver must be less
than the space left to fill when ldterm sends M_STOPI, or the maxi mum
count will be reached and the data will be thrown away any way. Ldterm's
raw re ceived data buffer is not a mes sage queue. There is no proper way for
the driver to peek and thereby avoid hit ting the limit. That lo cal buff er ing is
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also what pre vents the use of stream queue flow con trol to man age this. This
is one of the ar eas of the unix tty sub sys tem that still as sumes that the driver 
is send ing each re ceived data byte up stream as it is re ceived.

In prac tice, us ing a maxi mum re ceived data mes sage buffer size of 16 bytes 
works well. Note that this says noth ing about how large the MVC's DMA re -
ceive buffer can be.

DMA–Character Mode

The MVC al lows the user to set the trans mit han dler to DMA mode and
the re ceive han dler to Char ac ter mode. This al lows in com ing in for ma tion to
be proc essed on a char ac ter ba sis while still main tain ing a high data through -
put on trans mit. Auto Echo should be used in this mode. It may also be nec -
es sary to en able auto flow con trol to pro tect against over run ning the ter mi nal
or de vice.

Auto Echo Disable

It may be de sir able to dis able the Auto Echo fea ture dur ing Run mode,
for ex am ple, while a pass word is be ing en tered, and then re- enable it. The
Change Line Pa rame ter com mand will pro vide this func tion al ity. The Change
Line Pa rame ter com mand is used to over ride the set tings of line pa rame ters.

Change Line Pa rame ter Com mand (0x00PPLL0E)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

00 Pa rame ter Line Num ber 0E

Write a 1 to the Data In reg is ter to en able Auto Echo, or a zero to dis -
able Auto Echo on the speci fied line. Next, write the Change Line Pa rame ter
com mand in for ma tion to the Com mand reg is ter. The LL byte (bits 8-15) con -
tains the line number, from 0-F, that will be changed. The PP byte (bits 16-
 23) con tains the pa rame ter number, which is seven (07) for the Auto Echo
Flag. The Com mand reg is ter will clear (be come 0) af ter the MVC has proc -
essed the com mand.

Trou ble shoot ing VME or VIC Bus Er rors

VME and VIC Bus er rors are typically caused by incorrect system VME
con figu ra tion. Check for the following:
l Miss ing back plane BG[0-3] jump ers on a va cant VME slot be tween MVC

and host CPU board.
l Host VME slave space is not en abled.
l An other VME board's slave ad dress space over laps Host slave space.
l Host VME slave space does not sup port the ad dress modi fier the MVC is

us ing (A24 vs. A32).
l Host VME slave space does not sup port VME mode the MVC is us ing

(non- block vs. BLT).
l Host VME slave space is con fig ured larger than host hard ware can sup port.
l Cor rupted VME DTACK sig nal. This causes the board to at tempt ac cess at 

ad dress 0xFFFFFFFE.
l Bro ken or miss ing VME ter mi na tor. This causes board to attempt access at 

random addresses.
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RS-485 Interface

The RS-485 standard specifies the electrical characteristics of drivers and
receivers that could be used to implement a balanced multi-point line, also
known as a “party line.” The devices attached to this line will support 32
driver/receiver connect points. A line length of up to 50 meters is supported
by this interface. The transmission line in use must be 120 Ohm twisted pair
terminated at both ends with a 120 Ohm resistor. Terminators are provided
on the RS485 line modules and must be connected by the user if they are
required.

There is no im plied pro to col sup ported by RS- 485 nor is there any hard -
ware flow con trol. RS- 485 as im ple mented by Mac ro link does not have any
col li sion re cov ery. It is in tended to be used in a sys tem em ploy ing one “talker 
or ini tia tor” and mul ti ple “lis ten ers or tar gets.”

The RS485 in ter face on the MVC is of the 2- wire type, where trans mit
and re ceive data are mul ti plexed on the same wire pair. The RTS sig nal on
the MVC is used to de ter mine the data di rec tion for each line. When set by
writ ing a one to bit 10 in the Line Com mand Reg is ter, the speci fied line will
be in trans mit mode. When RTS is cleared by writ ing a one to bit 11 of the
LCR, the speci fied line is in re ceive mode. Macrolink- supplied driv ers auto mate 
the han dling of trans mit/re ceive switch ing.

The jumpers on the I/O transition panel  must be strapped for the RS-422 
setting. The RS-485 pinout is shown in the table below. The J1/J2 connector
signals are based on the RS-422 pinout and repeat every 10 pins. For example, 
TRDA for channel 0 is on pin 2, for channel 1 it is on pin 12,  for channel
4 it is on pin 42, etc.

RS- 485 Pin out
DB- 25 Pin RJ- 45 Pin J1/J2 Pin Sig nal De scrip tion

1 4 x1 CGND Chas sis Ground

2 5 x2 TRDA Trans mit/Re ceive Data +

14 10 x9 TRDB Trans mit/Re ceive Data –

3 6 x3 RT+ 120 Ohm Ter mi na tor Re sis tor +

16 9 x8 RT- 120 Ohm Ter mi na tor Re sis tor –

7 7 x7 SGND Sig nal Ground

Line pa rame ter number 50 is used to in di cate that the speci fied line is con -
fig ured as RS485. Valid pa rame ter val ues are TRUE (1) or FALSE (0). This
pa rame ter should be set to TRUE for each line that uses the RS- 485 in ter face.

RS485 cannot use XON/XOFF soft ware flow control. XON/XOFF
assumes a full duplex path. RS485 is a hardware half-duplex single differential
pair, so there is no “back channel” for the XON/XOFF characters to travel
on. Typically, RS485 uses packets of a known maximum length and an
ACK/NAK/Time-out protocol to cause the next packet to be sent or the last
packet to be resent. The transmitting node asserts RTS to enable its
transmitter onto the differential wire pair. All receiving nodes turn RTS off to 
enable their receivers on the same differential wire pair to hear what is being
sent. For lines configured as RS-485, Line Parameter #7 Auto Echo and Line
Parameter #9 XOFF Character must both be set to zero.
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Ap pen dix A

In ter face Sig nals

This ap pen dix pro vides pin num ber ing and sig nal iden ti fi ca tion in for ma tion 
for the in ter face con nec tors used on the MVC.

A.1 8 Line DB- 25 I/O In ter face Panel

The pin out of the DB- 25 con nec tors on the I/O panel is shown in Fig ure 
A-1. Pin 1 is near est the bot tom of the I/O panel when it is in stalled in a
chas sis.

Jumper plugs on the I/O panel are used to se lect ei ther RS232C or RS422 
modes for each group of 4 lines (0-3, 4-7, 8-B or C-F). The jumper plug set -
tings must match the line in ter face mod ule types in stalled on the MVC. See
Fig ure A-2 for a con figu ra tion dia gram.

RS232C or MIL 188C Line Mod ules

The jump ers on the I/O panel must be strapped for the RS- 232 set ting.
In stall jumper plugs at E1, E7, E9 & E13 for Lines 0-3 or 8-B. In stall jumper
plugs at E3, E5, E11 & E15 for Lines 4-7 or C-F. See Fig ure A-2.

RS- 232C/MIL 188C Pin out
DB- 25 Pin Sig nal De scrip tion

1 CGND Chas sis Ground

2 TXD Trans mit Data

3 RXD Re ceive Data

4 RTS Re quest To Send

5 CTS Clear To Send

6 DSR Data Set Ready

7 SGND Sig nal Ground

8 DCD Data Car rier De tect

20 DTR Data Ter mi nal Ready

22 RI Ring In di cate

© 1990, 1998 All rights reserved
340001 Rev D A - 1

Figure A-1 – DB-25 Connector Pinout

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



RS422 or 423 Line Mod ules

The jump ers on the I/O panel must be strapped for the RS- 422 set ting.
In stall jumper plugs at E2, E8, E10 & E14 for Lines 0-3 or 8-B. In stall jumper 
plugs at E4, E6, E12 & E16 for Lines 4-7 or C-F. See Fig ure A-2.

RS- 422/423 Pin out
DB- 25 Pin Sig nal De scrip tion

1 CGND Chas sis Ground

2 TXDA Trans mit Data A

3 RXDA Re ceive Data A

4 RTSA Re quest To Send A

5 CTSA Clear To Send A

7 SGND Sig nal Ground

13 CTSB Clear To Send B

14 TXDB Trans mit Data B

16 RXDB Re ceive Data B

19 RTSB Re quest To Send B
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RS485 Line Mod ules

The jump ers on the I/O panel must be strapped for the RS- 422 set ting.
In stall jumper plugs at E2, E8, E10 & E14 for Lines 0-3 or 8-B. In stall jumper 
plugs at E4, E6, E12 & E16 for Lines 4-7 or C-F. See Fig ure A-2.

The RS485 line mod ules in clude 120 ohm ter mi na tion re sis tors for the data 
lines. They must be con nected ex ter nally. See the ex am ple draw ing in Fig ure
A-3 be low.

RS485 Pin out
DB- 25 Pin Sig nal De scrip tion

1 CGND Chas sis Ground

2 TRDA Trans mit/Re ceive Data A

3 RTA 120 Ohm Ter mi na tor Re sis tor A

7 SGND Sig nal Ground

14 TRDB Trans mit/Re ceive Data B

16 RTB 120 Ohm Ter mi na tor Re sis tor B
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A.2 16 Line RJ45 I/O Panel

Un like the DB- 25 I/O panel, the RJ45 panel does not use con figu ra tion
jump ers. See Fig ure A-4 for a pin number iden ti fi ca tion draw ing of the RJ45
con nec tor.

Mat ing 10- pin con nec tors are Stewart Con nec tor Sys tems part number
 937-SP-301010 or equiva lent.

RS232C or MIL 188C Line Mod ules

RS- 232/MIL 188C Pin out
RJ45 Pin Sig nal De scrip tion

1 RI Ring In di cate

2 DSR Data Set Ready

3 RTS Re quest To Send

4 CGND Chas sis Ground

5 TXD Trans mit Data

6 RXD Re ceive Data

7 SGND Sig nal Ground

8 CTS Clear To Send

9 DTR Data Ter mi nal Ready

10 DCD Data Car rier De tect
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RS422 or 423 Line Mod ules

RS- 422/423 Pin out
RJ45 Pin Sig nal De scrip tion

1 CTSB Clear To Send B

2 RTSB Re quest To Send B

3 RTSA Re quest To Send A

4 CGND Chas sis Ground

5 TXDA Trans mit Data A

6 RXDA Re ceive Data A

7 SGND Sig nal Ground

8 CTSA Clear To Send A

9 RXDB Re ceive Data B

10 TXDB Trans mit Data B

RS485 Line Mod ules

The RS485 line mod ules in clude 120 ohm ter mi na tion re sis tors for the data 
lines. They must be con nected ex ter nally.

RS485 Pin out
RJ45 Pin Sig nal De scrip tion

4 CGND Chas sis Ground

5 TRDA Trans mit/Re ceive Data A

6 RTA 120 Ohm Ter mi na tor Re sis tor A

7 SGND Sig nal Ground

9 RTB 120 Ohm Ter mi na tor Re sis tor B

10 TRDB Trans mit/Re ceive Data B
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A.3 Se rial I/O Con nec tors

The 80- pin high- density se rial I/O in ter face con nec tors used on the MVC
are AMP part number 749075-8. The part number of the mat ing con nec tor is
749621-8. The an gled back shell part number is 749205-1. A pin number iden ti -
fi ca tion draw ing is pre sented in Fig ure A-4. Sig nal pin number in for ma tion is
pre sented in the ta ble be low.

J1/J2 Pin
RS232/MIL188C In ter face RS422/423 In ter face RS485 In ter face

Name De scrip tion Name De scrip tion Name De scrip tion
1 CGND Pro tec tive Ground CGND Pro tec tive Ground CGND Pro tec tive Ground

2 TXD0 Line 0/8 Trans mit Data TXDA Line 0/8 Trans mit Data A TRDA Line 0/8 Data A

3 RXD0 Line 0/8 Re ceive Data RXDA Line 0/8 Re ceive Data A RTA Line 0/8 Term. Re sis tor A

4 RTS1 Line 0/8 Re quest To Send RTSA Line 0/8 Re quest To Send A — Not used

5 CTS1 Line 0/8 Clear To Send CTSA Line 0/8 Clear To Send A — Not used

6 DSR1 Line 0/8 Data Set Ready RTSB Line 0/8 Re quest To Send B — Not used

7 SGND Sig nal Ground SGND Sig nal Ground SGND Sig nal Ground

8 DTR1 Line 0/8 Data Ter mi nal Ready RXDB Line 0/8 Re ceive Data B RTB Line 0/8 Term. Re sis tor B

9 CARR1 Line 0/8 Data Car rier De tect TXDB Line 0/8 Trans mit Data B TRDB Line 0/8 Data B

10 RING1 Line 0/8 Ring In di cate CTSB Line 0/8 Clear To Send B — Not used

11 CGND Pro tec tive Ground CGND Pro tec tive Ground CGND Pro tec tive Ground

12 TXD0 Line 1/9 Trans mit Data TXDA Line 1/9 Trans mit Data A TRDA Line 1/9 Data A

13 RXD0 Line 1/9 Re ceive Data RXDA Line 1/9 Re ceive Data A RTA Line 1/9 Term. Re sis tor A

14 RTS1 Line 1/9 Re quest To Send RTSA Line 1/9 Re quest To Send A — Not used

15 CTS1 Line 1/9 Clear To Send CTSA Line 1/9 Clear To Send A — Not used

16 DSR1 Line 1/9 Data Set Ready RTSB Line 1/9 Ready To Send B — Not used

17 SGND Sig nal Ground SGND Sig nal Ground SGND Sig nal Ground

18 DTR1 Line 1/9 Data Ter mi nal Ready RXDB Line 1/9 Re ceive Data B RTB Line 1/9 Term. Re sis tor B

19 CARR1 Line 1/9 Data Car rier De tect TXDB Line 1/9 Trans mit Data B TRDB Line 1/9 Data B

20 RING1 Line 1/9 Ring In di cate CTSB Line 1/9 Clear To Send B — Not used

21 CGND Pro tec tive Ground CGND Pro tec tive Ground CGND Pro tec tive Ground

22 TXD0 Line 2/A Trans mit Data TXDA Line 2/A Trans mit Data A TRDA Line 2/A Data A

23 RXD0 Line 2/A Re ceive Data RXDA Line 2/A Re ceive Data A RTA Line 2/A Term. Re sis tor A

24 RTS1 Line 2/A Re quest To Send RTSA Line 2/A Re quest To Send A — Not used

25 CTS1 Line 2/A Clear To Send CTSA Line 2/A Clear To Send A — Not used

26 DSR1 Line 2/A Data Set Ready RTSB Line 2/A Ready To Send B — Not used

27 SGND Sig nal Ground SGND Sig nal Ground SGND Sig nal Ground

28 DTR1 Line 2/A Data Ter mi nal Ready RXDB Line 2/A Re ceive Data B RTB Line 2/A Term. Re sis tor B

29 CARR1 Line 2/A Data Car rier De tect TXDB Line 2/A Trans mit Data B TRDB Line 2/A Data B

30 RING1 Line 2/A Ring In di cate CTSB Line 2/A Clear To Send B — Not used

31 CGND Pro tec tive Ground CGND Pro tec tive Ground CGND Pro tec tive Ground

32 TXD0 Line 3/B Trans mit Data TXDA Line 3/B Trans mit Data A TXDA Line 3/B Data A

33 RXD0 Line 3/B Re ceive Data RXDA Line 3/B Re ceive Data A RTA Line 3/B Term. Re sis tor A

34 RTS1 Line 3/B Re quest To Send RTSA Line 3/B Re quest To Send A — Not used

35 CTS1 Line 3/B Clear To Send CTSA Line 3/B Clear To Send A — Not used

36 DSR1 Line 3/B Data Set Ready RTSB Line 3/B Ready To Send B — Not used

37 SGND Sig nal Ground SGND Sig nal Ground SGND Sig nal Ground

38 DTR1 Line 3/B Data Ter mi nal Ready RXDB Line 3/B Re ceive Data B RTB Line 3/B Term. Re sis tor B

39 CARR1 Line 3/B Data Car rier De tect TXDB Line 3/B Trans mit Data B TRDB Line 3/B Data B

40 RING1 Line 3/B Ring In di cate CTSB Line 3/B Clear To Send B — Not used
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J1/J2 Pin
RS232/MIL188C In ter face RS422/423 In ter face RS485 In ter face

Name De scrip tion Name De scrip tion Name De scrip tion
41 CGND Pro tec tive Ground CGND Pro tec tive Ground CGND Pro tec tive Ground

42 TXD0 Line 4/C Trans mit Data TXDA Line 4/C Trans mit Data A TRDA Line 4/C Data A

43 RXD0 Line 4/C Re ceive Data RXDA Line 4/C Re ceive Data A RTA Line 4/C Term. Re sis tor A

44 RTS1 Line 4/C Re quest To Send RTSA Line 4/C Re quest To Send A — Not used

45 CTS1 Line 4/C Clear To Send CTSA Line 4/C Clear To Send A — Not used

46 DSR1 Line 4/C Data Set Ready RTSB Line 4/C Ready To Send B — Not used

47 SGND Sig nal Ground SGND Sig nal Ground SGND Sig nal Ground

48 DTR1 Line 4/C Data Ter mi nal Ready RXDB Line 4/C Re ceive Data B RTB Line 4/C Term. Re sis tor B

49 CARR1 Line 4/C Data Car rier De tect TXDB Line 4/C Trans mit Data B TRDB Line 4/C Data B

50 RING1 Line 4/C Ring In di cate CTSB Line 4/C Clear To Send B — Not used

51 CGND Pro tec tive Ground CGND Pro tec tive Ground CGND Pro tec tive Ground

52 TXD0 Line 5/D Trans mit Data TXDA Line 5/D Trans mit Data A TRDA Line 5/D Data A

53 RXD0 Line 5/D Re ceive Data RXDA Line 5/D Re ceive Data A RTA Line 5/D Term. Re sis tor A

54 RTS1 Line 5/D Re quest To Send RTSA Line 5/D Re quest To Send A — Not used

55 CTS1 Line 5/D Clear To Send CTSA Line 5/D Clear To Send A — Not used

56 DSR1 Line 5/D Data Set Ready RTSB Line 5/D Ready To Send B — Not used

57 SGND Sig nal Ground SGND Sig nal Ground SGND Sig nal Ground

58 DTR1 Line 5/D Data Ter mi nal Ready RXDB Line 5/D Re ceive Data B RTB Line 5/D Term. Re sis tor B

59 CARR1 Line 5/D Data Car rier De tect TXDB Line 5/D Trans mit Data B TRDB Line 5/D Data B

60 RING1 Line 5/D Ring In di cate CTSB Line 5/D Clear To Send B — Not used

61 CGND Pro tec tive Ground CGND Pro tec tive Ground CGND Pro tec tive Ground

62 TXD0 Line 6/E Trans mit Data TXDA Line 6/E Trans mit Data A TRDA Line 6/E Data A

63 RXD0 Line 6/E Re ceive Data RXDA Line 6/E Re ceive Data A RTA Line 6/E Term. Re sis tor A

64 RTS1 Line 6/E Re quest To Send RTSA Line 6/E Re quest To Send A — Not used

65 CTS1 Line 6/E Clear To Send CTSA Line 6/E Clear To Send A — Not used

66 DSR1 Line 6/E Data Set Ready RTSB Line 6/E Ready To Send B — Not used

67 SGND Sig nal Ground SGND Sig nal Ground SGND Sig nal Ground

68 DTR1 Line 6/E Data Ter mi nal Ready RXDB Line 6/E Re ceive Data B RTB Line 6/E Term. Re sis tor B

69 CARR1 Line 6/E Data Car rier De tect TXDB Line 6/E Trans mit Data B TRDB Line 6/E Data B

70 RING1 Line 6/E Ring In di cate CTSB Line 6/E Clear To Send B — Not used

71 CGND Pro tec tive Ground CGND Pro tec tive Ground CGND Pro tec tive Ground

72 TXD0 Line 7/F Trans mit Data TXDA Line 7/F Trans mit Data A TRDA Line 7/F Data A

73 RXD0 Line 7/F Re ceive Data RXDA Line 7/F Re ceive Data A RTA Line 7/F Term. Re sis tor A

74 RTS1 Line 7/F Re quest To Send RTSA Line 7/F Re quest To Send A — Not used

75 CTS1 Line 7/F Clear To Send CTSA Line 7/F Clear To Send A — Not used

76 DSR1 Line 7/F Data Set Ready RTSB Line 7/F Ready To Send B — Not used

77 SGND Sig nal Ground SGND Sig nal Ground SGND Sig nal Ground

78 DTR1 Line 7/F Data Ter mi nal Ready RXDB Line 7/F Re ceive Data B RTB Line 7/F Term. Re sis tor B

79 CARR1 Line 7/F Data Car rier De tect TXDB Line 7/F Trans mit Data B TRDB Line 7/F Data B

80 RING1 Line 7/F Ring In di cate CTSB Line 7/F Clear To Send B — Not used
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A.4 In ter nal Printer Ca ble

Pin Name De scrip tion P2 Pin
1 DSTROB0 Data Strobe C1

2 PDB1 Data Bit 1 C2

3 PDB2 Data Bit 2 C3

4 PDB3 Data Bit 3 C4

5 PDB4 Data Bit 4 C5

6 PDB5 Data Bit 5 C6

7 PDB6 Data Bit 6 C7

8 PDB7 Data Bit 7 C8

9 PDB8 Data Bit 8 C9

10 ACK0 Ac knowl edge C10

11 BSY Busy C11

12 PE Pa per End C12

13 SLCT Se lect C13

14 AUT OFD Auto Feed C14

15 — Not Used

16 — Not Used

18 — Not Used

19 DS Re turn Data Strobe Re turn A1

20 PDB1 Re turn Data Bit 1 Re turn A2

21 PDB2 Re turn Data Bit 2 Re turn A3

22 PDB3 Re turn Data Bit 3 Re turn A4

23 PDB4 Re turn Data Bit 4 Re turn A5

24 PDB5 Re turn Data Bit 5 Re turn A6

25 PDB6 Re turn Data Bit 6 Re turn A7

26 PDB7 Re turn Data Bit 7 Re turn A8

27 PDB8 Re turn Data Bit 8 Re turn A9

28 ACK Re turn Ac knowl edge Re turn A10

29 BSY Re turn Busy Re turn A11

30 — Not Used

31 INIT Ini tial ize A13

32 Fault Printer Er ror A14

33 Un de fined Not Used

34 Un de fined Not Used

35 Un de fined Not Used

36 SLCTN Se lect In A18
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A.5 VMEbus In ter face Sig nals

VME bus In ter face Sig nals
Name Pin De scrip tion
A01 P1A- 30 Ad dress Bus

A02 P1A- 29 Ad dress Bus

A03 P1A- 28 Ad dress Bus

A04 P1A- 27 Ad dress Bus

A05 P1A- 26 Ad dress Bus

A06 P1A- 25 Ad dress Bus

A07 P1A- 24 Ad dress Bus

A08 P1C- 30 Ad dress Bus

A09 P1C- 29 Ad dress Bus

A10 P1C- 28 Ad dress Bus

A11 P1C- 27 Ad dress Bus

A12 P1C- 26 Ad dress Bus

A13 P1C- 25 Ad dress Bus

A14 P1C- 24 Ad dress Bus

A15 P1C- 23 Ad dress Bus

A16 P1C- 22 Ad dress Bus

A17 P1C- 21 Ad dress Bus

A18 P1C- 20 Ad dress Bus

A19 P1C- 19 Ad dress Bus

A20 P1C- 18 Ad dress Bus

A21 P1C- 17 Ad dress Bus

A22 P1C- 16 Ad dress Bus

A23 P1C- 15 Ad dress Bus

A24 P2B-4 Ad dress Bus

A24 P2B-5 Ad dress Bus

A26 P2B-6 Ad dress Bus

A27 P2B-7 Ad dress Bus

A28 P2B-8 Ad dress Bus

A29 P2B-9 Ad dress Bus

A30 P2B- 10 Ad dress Bus 

A31 P2B- 11 Ad dress Bus

D00 P1A-1 Data Bus

D01 P1A-2 Data Bus

D02 P1A-3 Data Bus

D03 P1A-4 Data Bus

D04 P1A-5 Data Bus

D05 P1A-6 Data Bus

D06 P1A-7 Data Bus

D07 P1A-8 Data Bus

D08 P1C-1 Data Bus

D09 P1C-2 Data Bus

D10 P1C-3 Data Bus

D11 P1C-4 Data Bus

D12 P1C-5 Data Bus

D13 P1C-6 Data Bus

D14 P1C-7 Data Bus

D15 P1C-8 Data Bus
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VME bus In ter face Sig nals
Name Pin De scrip tion
D16 P2B- 14 Data Bus

D17 P2B- 15 Data Bus

D18 P2B- 16 Data Bus

D19 P2B- 17 Data Bus

D20 P2B- 18 Data Bus

D21 P2B- 19 Data Bus

D22 P2B- 20 Data Bus

D23 P2B- 21 Data Bus

D24 P2B- 23 Data Bus

D25 P2B- 24 Data Bus

D26 P2B- 25 Data Bus

D27 P2B- 26 Data Bus

D28 P2B- 27 Data Bus

D29 P2B- 28 Data Bus

D30 P2B- 29 Data Bus

D31 P2B- 30 Data Bus

Strobes, Ac tive Low (*=0)
AS* P1A- 18 Ad dress Strobe 

DS0* P1A- 13 Data Strobe Zero

DS1* P1A- 12 Data Strobe One

DTACK* P1A- 16 Data Trans fer Ac knowl edge

Mas ter Mode Sig nals, Ac tive Low
BBSY* P1B-1 Bus Busy

BCLR* P1B-2 Bus Clear

BERR* P1C- 11 Bus Er ror

BG0IN* P1B-4 Bus Grant In Zero

BG1IN* P1B-6 Bus Grant In One

BG2IN* P1B-8 Bus Grant In Two

BG3IN* P1B- 10 Bus Grant In Three

BG0OUT* P1B-5 Bus Grant Out Zero

BG1OUT* P1B-7 Bus Grant Out One

BG2OUT* P1B-9 Bus Grant Out Two

BG3OUT* P1B- 11 Bus Grant Out Three

BR0* P1B- 12 Bus Re quest Zero

BR1* P1B- 13 Bus Re quest One

BR2* P1B- 14 Bus Re quest Two

BR3* P1B- 15 Bus Re quest Three

In ter rupt Lines, Ac tive Low
IRQ1* P1B- 30 In ter rupt Re quest One

IRQ2* P1B- 29 In ter rupt Re quest Two

IRQ3* P1B- 28 In ter rupt Re quest Three

IRQ4* P1B- 27 In ter rupt Re quest Four

IRQ5* P1B- 26 In ter rupt Re quest Five

IRQ6* P1B- 25 In ter rupt Re quest Six

IRQ7* P1B- 24 In ter rupt Re quest Seven

IACK* P1A- 20 In ter rupt Ac knowl edge

IACKIN* P1A- 21 In ter rupt Ac knowl edge In

IACK OUT* P1A- 22 In ter rupt Ac knowl edge Out
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VME bus In ter face Sig nals
Name Pin De scrip tion

Mis cel la ne ous Sig nals, Ac tive Low
LWORD* P1C- 13 Long word, 32 Bit XFER

WRITE* P1A- 14 Write, High For Read

SYS RE SET* P1C- 12 Sys tem Re set 

Power
A5V P1A- 32 Plus Five Volts DC

A5V P1B- 32 Plus Five Volts DC

A5V P1C- 32 Plus Five Volts DC

A5V P2B-1 Plus Five Volts DC

A5V P2B- 13 Plus Five Volts DC

A5V P2B- 32 Plus Five Volts DC

A12V P1C-3 Plus Twelve Volts DC

-12V P1A- 31 Mi nus Twelve Volts DC

GND P1A-9 Sig nal Ground

GND P1A- 11 Sig nal Ground

GND P1A- 15 Sig nal Ground

GND P1A- 17 Sig nal Ground

GND P1A- 19 Sig nal Ground

GND P1B- 20 Sig nal Ground

GND P1B- 23 Sig nal Ground

GND P2B-2 Sig nal Ground

GND P2B- 12 Sig nal Ground

GND P2B- 22 Sig nal Ground

GND P2B- 31 Sig nal Ground

GND P1C-9 Sig nal Ground
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 
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