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Mostek - Technology For Today And Tomorrow

TECHNOLOGY

From its beginning, Mostek has been an
innovator. From the developments of the 1K
dynamic RAM and the single-chip calculator
in 1970 to the current 64K dynamic RAM,
Mostek technological breakthroughs have
proved the benefits and cost-effectiveness of
metal oxide semiconductors. Today, Mostek
represents one of the industry’s most -
productive bases of MOS/LSI technology,
including Direct-Step-on-Wafer processing.

The addition of the Microelectronics
Research Center in Colorado Springs adds a
new dimension to Mostek circuit design
capabilities. Using the latest computer-aided
design techniques, center engineers are
keeping ahead of the future with new
technologies and processes.

QUALITY

The worth of a product is measured by
how well it is designed, manufactured and
tested, and by how well it works in your
system.

In design, production and testing, the
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Mostek goal is meeting specifications the
first time on every product. This goal requires
a collective discipline from the company as
well as individual efforts. Discipline, coupled
with very personal pride, has enabled
Mostek to build in quality at every level of
production.

PRODUCTION CAPABILITY

The commitment to increasing production
capability has made Mostek one of the ‘
world’s largest manufacturers of dynamic
RAMs. Mostek capital expenditures as a
percentage of sales are one of the highest in
the industry, enabling us to provide high
volumes of quality state-of-the-art products.

THE PRODUCTS
Memory Products
Through innovations in circuit design,
wafer processing and production, Mostek

has become one of the industry’s leadmg
suppliers of dynamic RAMs.



Examples of Mostek leadership are
families of x1 and x8 high-performance
static RAMs and our extremely successful
64K ROMs with more codes processed than
any other mask-ROM in the industry.
Another performance and density milestone
is our 256K ROM, the MK38000.

Advanced circuit techniques and design
used in our fast MK4564 64K dynamic RAM
enhance manufacturability to satisfy the
demands of a huge marketplace. This year
Mostek introduced a new generation of 64K
dynamic RAMs, operating at previously
unheard-of speeds and breaking yet another
barrier in VLSI technology.

Memory Systems

Taking full advantage of our leadership in
memory components technology, Mostek
offers a broad line of memory systems
products, all with the performance and
reliability to match our industry-standard
circuits. Mostek offers add-in memory boards
for popular DEC, Data General, and Perkin-
Elmer minicomputers.

Mostek also offers general-purpose and
custom memory boards for special
applications.

-2

Military Products

An extension of the high quality in
fabrication and design inherent in Mostek's
product line allows many of our ICs to be
made available screened to MIL-STD-883. In
addition, select parts are qualified to the
rigors of MIL-M-38510 and are processed on
our QPL certified lines.

The MKB product line begins with the
complete memory products offering, and
extends into microprocessors and gate
arrays. Leadless Chip Carrier (LCC)
packaging and prepared customer SCDs
address the particular needs of the military
community.

Telecommunications Products

Mostek is a leading supplier of tone
dialers, pulse dialers and CODEC devices.
As each new generation of telecom-
munications systems emerges, Mostek is
ready with new generation components,
including PCM filters, tone decoders,
repertory dialers, new integrated tone
dialers, and pulse dialers.

These products, many of them using
CMOS technology, represent the most
modern advancements in telecom-
munications component design.

Industrial Products

Mostek’s line of Industrial Products offers
a high degree of versatility per device. This
family of components includes various
microprocessor-compatible A/D converters,
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a counter/time-base circuit for the division
of clock signals, and combined
counter/display decoders. A low parts count
provides an economical alternative to
discrete logic systems.

Microcomputer Components

Mostek’s microcomputer components
cover the entire spectrum of microcomputer
applications.

Our MK68000 16-bit microprocessor
family is designed for high-performance,
memory-intensive systems.

Our Z80 is today’s industry-standard 8-bit
microprocessor. The Mostek 3870 family of
single-chip microcomputers offers upgrade
options in ROM, RAM and |/0—all in the
same socket. The MK38P70 EPROM
piggyback microcomputer emulates the
entire family and is ideal for low-volume
applications.

Development systems include the
RADIUS™ remote development station that
lets you use your host minicomputer to
develop the applications software. The
program is then downloaded into the
RADIUS which then lets you perform real-
time in-circuit emulation and debug. The
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Mostek MATRIX™ Development System is a
stand-alone hardware and software debug
and integration system.

Microcomputer Systems

Mostek is the world’s leading manufac-
turer of Z80-based STD BUS system
components. This year Mostek introduced a
new line of microsystems using the VMEbus
and based on the MK68000.

Computer systems include our MATRIX
line, which uses STD BUS cards to let you
custom-design your own system.

Semicustom Circuits

Using the technology developed by Mostek
and United Technologies’ Microelectronics
Research Center, Mostek is the leader in
semicustom circuit design. The Mostek
HIGHLANDSM Design System is one of the
most user-friendly, highly-automated, state-
of-the-art semicustom circuit development
tools in the industry. Mostek combines this
highly-developed CAD system with high-
volume CMOS production capability,
enabling us to offer you quality gate arrays at
a low cost.
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U.S. AND CANADIAN SALES OFFICES

CORPORATE HEADQUARTERS

Mostek Corporation
1215 W Crosby Rd
P.O Box 169
Carroliton, Texas 75006

@® REGIONAL OFFICES

Northeastern Area
Mostek

777 West Putnam
Greenwich, Conn. 06830
203/5631-1146

TWX 710-579-2928

Northeast U.S.

Mostek

29 Cummings Park, Suite #426
Woburn, Mass. 01801
617/935-0635

TWX 710-348-0459

Southeastern Area

Mostek

40018 Greentree Executive Campus
Route #73

Mariton, New Jersey 08053
609/596-9200

TWX 710-940-0103

Southeast U.S.

ostek
13907 N. Dale Mabry Highway
Suite 201
Tampa, Florida 33618
813/962-8338
TWX 810-876-4611

Upstate NY Region

Mostek

4651 Crossroads Park Dr., Suite 201
Liverpool, NY 13088
315/457-2160

TWX 710-945-0255

Chicago Region

ostek
Two Crossroads of Commerce
Surte 360
Rolling Meadows, 1Il. 60008
312/577-9870
TWX 910-291-1207

North Central U.S.
Mostek

6101 Green Valley Dr
Bloomington, Mn. 55438
612/831-2322

TWX 910-576-2802
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Michigan

Mostek

Orchard Hill Place
21333 Haggerty Road
Suite 321

Novi, MI 48050
313/348-8360

TWX 810-242-1471

Central U.S.
Mostek

4100 McEwen Road
Suite 151

Dallas, Texas 75234
214/386-9340
TWX 810-860-5437

Southwest Region
Mostek

4100 McEwen Road
Suite 237

Dallas, Texas 75234
214/386-9141
TWX 910-860-5437

Chevy Chase #4

7715 Chevy Chase Dr, Suite 116
Austin, TX 78752
512/458-5226

TWX 910-874-2007

Western Region
Northern California
Mostek

1762 Technology Drive
Suite 126

San Jose, Calif. 95110
408/287-5080

TWX 910-338-2219

Seattle Region

Mostek

1107 North East 45th St
Suite 411

Seattle, WA 98105
206/632-0245

TWX 910-444-4030

Southern California
Mostek

18004 Skypark Circle
Suite 140

Irvine, Calif 92714
714/549-0397

TWX 910-595-2613

Arizona Region

Mostek

2150 East Highland Ave.
Suite 101

Phoenix, AZ 85016
602/954-6260

TWX 910-957-4581



U.S. AND CANADIAN REPRESENTATIVES

ALABAMA

Conley & Associates, Inc.
3322 Memorial Pkwy., S.W.
Suite 17

Huntsville, AL 35801
205/882-0316

TWX 810-726-2159

ARIZONA

Summit Sales

7825 E. Redfield Rd.
Scottsdale, AZ 85260
602/998-4850

TWX 910-950-1283

CALIFORNIA
Harvey King, Inc.
8124 Miramar Road
San Diego, CA 92126
714/566-5252

TWX 910-335-1231

COLORADO
Waugaman Associates*
4800 Van Gordon
Wheat Ridge, CO 80033
303/423-1020

TWX 910-938-0750

CONNECTICUT

New England Technical Sales
240 Pomeroy Ave.

Meriden, CT 06450
203/237-8827

TWX 710-461-1126

FLORIDA

Conley & Associates, Inc.”
P.O. Box 309

235 S. Central

Oviedo, FL 32765
305/365-3283

TWX 810-856-3520

Conley & Associates, Inc.
4021 W. Waters

Suite 2

Tampa, FL 33614
813/885-7658

TWX 810-876-9136

Conley & Associates, Inc.
P.0. Box 700

1612 NW. 2nd Avenue

TWX 510-953-7548

*Home Office

GEORGIA

Conley & Assaciates, Inc.
3951 Pleasantdale Road
Suite 201

Doraville, GA 30340
414/447-6992

TWX 810-766-0488

ILLINOIS

Carlson Electronic* Sales
Associates, Inc.

600 East Higgins Road
Elk Grove Village, IL 6000’
312/956-8240 .
TWX 910-222-1819

INDIANA

Rich Electronic Marketing*
599 Industrial Drive,
Carmel, IN 46032
317/844-8462

TWX 810-260-2631

Rich Electronic Marketing
3448 West Taylor St.

Fort Wayne, IN 46804
219/432-5553

TWX 810-332-1404

IOWA

REP Associates
980 Arica Ave.
Marion, 1A 52302
319/393-0231

KANSAS

Rush & West Associates”
107 N. Chester Street
Olathe, KN 66061
913/764-2700

Wichita 316/683-0206
TWX 910-749-6404 .

KENTUCKY

Rich Electronic Marketing
8819 Roman Court
P.0.Box 91147
Louisville, KY 40291
502/499-7808

TWX 810-535-3757

MARYLAND

Arbotek Associates
3600 St. Johns Lane
Ellicott City, MD 21043
301/461-1323

TWX 710-862-1874

MASSACHUSETTS

New England Technical Sales*
135 Cambridge Street
Burlington, MA 01803
617/272-0434

TWX 710-332-0435

Computer Marketing

241 Crescent St./2nd Floor
Waltham, MA 02154
617/894-7000
710-324-1503

MICHIGAN

Action Components
21333 Haggerty Road
Suite 201

Novi, MI 48050
313/349-3940

MINNESOTA

Cahill, Schmitz & Cahill, Inc.*
315 N. Pierce

St. Paul, MN 55104
612/646-7217

TWX 910-563-3737

Micro Resources, Inc.
2700 Chowen Avenue South
Minneapolis, MN 55416

MISSOURI

Rush & West Associates
481 Melanie Meadows Lane
Ballwin, MO 63011
314/394-7271 .

NORTH CAROLINA
Conley & Associates, Inc.
4050 Wake Forest Road
Suite 102

Raleigh, NC 27609
919/876-9862

TWX 510-928-1829

NEW JERSEY

Tritek Sales, Inc.

21 E Euclid Ave.
Haddonfield, NJ 08033
609/429-1651

215/627-0149 (Philadelphia Line)

TWX 710-896-0881

NEW MEXICO
Waugaman Associates
P.O. Box 14894
Albuquerque, NM 87111

or
9004 Menaul NE
Suite 7
Albuquerque, NM 87112
505/294-1437
505/294-1436 (Ans. Service)
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NEW YORK

ERAInc

354 Veterans Memorial Highway
Commack, NY 11725
516/643-0510

TWX 510-226-1485

(New Jersey Phone #
800/645-5500, 5501)

Tri-Tech Electronics, Inc.*
6836 East Jenesse St
Fayetteville, NY 13066
3165/446.2881

TWX 710-541-0604

Tri-Tech Electronics, Inc.

590 Perinton Hills Office Park
Fairport, NY 14450
716/223-5720

TWX 510-5623-6356

Tri-Tech Electronics, Inc.
3215 East Main St
Endwell, NY 13760
607/754-1094

TWX 510-262-0891

Tri-Tech Electronics, Inc
14 Westview Dr.
Fishkill, NY 12524
914/897-5611

OHIO

The Lyons Corp.
4812 Frederick Rd.
Dayton, Ohio 45414
513/278-0714
TWX 810-459-1754

The Lyons Corp.

4615 N. Streetsboro Rd.
Rickfield, Ohio 44286
216/659-9224

TWX 810-427-9103

OREGON

Northwest Marketing Assoc.
9999 S.W. Wilshire St.
Suite 124

Portland OR 97225
503/297-2681

TELEX 910-464-5167

TENNESSEE

Conley & Associates, Inc
1128 Tusculum Bivd.
Suite D

Greenville, TN 37743
615/639-3139

TWX 810-576-4597

UTAH

‘Waugaman Associates
10332 South 1540 W
South Jordan, UT 84065
801/254-0570

or
801-264-0572
TWX 910-925-4073

WASHINGTON

Northwest Marketing Assoc.*
12835 Bellevue-Redmond Rd.
Suite 203E

Bellevue, WA 98005
206/455-5846

TWX 910-443-2445

WISCONSIN

Carlson Electronic* Sales
Associates, Inc.
Northbrook Executive Ctr.
10701 West North Ave.

".Suite 209

Milwaukee, WI 53226
414/476-2790
TWX 910-222-1819

CANADA

Cantec Representatives Inc.*
1573 Laperriere Ave.
Ottawa, Ontario

Canada K1Z 773
613/725-3704

TWX 610-562-8967

Cantec Representatives Inc.
15 Charles Street, East
Kitchener, Ontario

Canada N2G2P3
519/744-6341

TWX 610-492-2683 (Toronto)

Cantec Representatives Inc.
8 Strathearn Ave, Unit 18
Brampton, Ontario

Canada L6T4L8
416/791-5922

TWX 610-492-2683

Cantec Representatives Inc.

3639 Sources Blvd.

Suite 116

Doltard Des Ormeaux, Quebec
4

TWX 610-422-3985



U.S. AND CANADIAN DISTRIBUTORS

ALABAMA

Schweber Electronics
2227 Drake Avenue S.W.
Suite 14

Huntsville, ALA 35805
205/882-2200

ARIZONA

Kierulff Electronics
4134 E. Wood St
Phoenix, AZ 85040
602/243-4101

TWX 910/951-1550
Kierulff Electronics
1806 W. Grant Rd.
Suite 102

Tucson, AZ 85705
602/624-9986
TWX 910/952-1119

CALIFORNIA

Arrow Electronics
4029 Westerly Place
Bldg. 15, Unit 113
Newport Beach, CA 92660
714/851-8961

TWX 910/595-2861
Arrow Electronics
19748 Dearborn St.
Chatsworth, CA 91311
213/701-7500

TWX 910-493-2086
Arrow Electronics
9511 Ridgehaven Court
San Diego, CA 92123
714/565-4800

TWX 910/335-1195
Arrow Electronics

521 Weddell Dr.
Sunnyvale, CA 94086
408/745-6600

TWX 910/339-9371
Kierulff Electronics
2585 Commerce Way
Los Angeles, CA 90040
213/725-0325

TWX 910/580-3106
Kierulff Electronics
3969 E. Bayshore Rd.
Palo Alto, CA 94303
415/968-6292
Kierulff Electronics
8797 Balboa Avenue
San Diego, CA 92123
714/278-2112

TWX 910/335-1182
Kierulff Electronics
14101 Franklin Avenue
Tustin, CA 92680
714/731-5711

TWX 910/596-2599
Schwaber Electronics
17811 Gillette Avenue
irvine, CA 92714
714/556-3880

TWX 810/595-1720
Schweber Electronics
3110 Patrick Henry Dr.
Santa Clara, CA 95050
408/748-4700
Zeus/West, Inc.

1130 Hawk Circle
Anaheim, CA 92807
714/632-6880

TWX 910/591-1961

COLORADO

Arrow Electronics
2121 South Hudson St.
Denver, CO 80222
303/758-2100

TWX 910/931-0552
Kierulff Electronics
7060 S. Tucson Way
Englewood, CO 80112
303/790-4444

CONNECTICUT

Arrow Electronics

12 Beaumont Rd.
Walivngford CT 06492
203/265-7

TWX 710/476-01 62
Kierulff Electronics

169 N. Pfains Industrial Rd.
Wallingford, CT 06492
203/265-1116

TWX 710/476-0450
Schweber Electronics
Finance Drive

Commerce Industrial Park
Danbury, CT 06810
203/792-374!

TWX 710/456 9405

FLORIDA

Arrow Electronics

1001 N.W. 62nd St.
Suite 108

Ft. Lauderdale, FL 33309
305/776-7790

TWX 510/955-9456
Arrow Electronics

50 Woodlake Dr.

Palm Bay, FL 32905
305/725-1480

TWX 510-859-6337
Kierulff Electronics
4850 N. State Road F
Suite E

Ft. Lauderdale, FL 33319
305/486-4004

Kierulff Electronics
3247 Tech Drive

St. Petersburg FL 33702
813/6576-1966

TWX 310/863 5625
Schweber Electronics
2830 North 28th Terrace
Hollywood, FL 33020
305/927-0511
Schweber Electronics
181 Whooping Loop
Altamonte Springs, FL 32701
(Orlando)
305/331-7555

GEORGIA

Arrow Electronics

2979 Pacific Drive

Norcross, GA 30071
404/449-8252

TWX 810/766-0439

Kierulff Electronics

6824 E. Peachtree Corner East
Norcross, GA 30093
404/447-5252

Schweber Electronics

303 Research Drive, Suite 210
Norcross, GA 30092
404/449-9170

iLLINOIS

Arrow Electronics

492 Lunt Avenue

P. 0. Box 94248
Schaumburg, IL 60193
312/893-9420

TWX 910/291-3544
Kierulff Electronics

1536 Landmerer Rd.

Elk Grove Vlllage iL 60007
312/640-0200

TWX 910/222-0351
Schweber Electronics

904 Cambridge Dr.

Elk Grove Village, IL 60007
312/364-3750

INDIANA

Advent Electronics
8446 Moller
indianapolis, IN 46268
317/872-4910

TWX 810/341-3228
Arrow Electronics
2718 Rand Road
Indianapolis, IN 46241
317/243-9353

TWX 810/341-3119
Pioneer Electronics
6408 Castleplace Drive
Indianapolis, IN 462!
317/849-7300

TWX 810/260-1794

IOWA

Advent Electronics

682 58th Avenue

Court South West
Cedar Rapids, 1A 562404
319/363-0221

TWX 910/626-1337
Arrow Electronics

1930 St. Andrews Dr., NE
Cedar Rapids, |A 52402
319/395-7230
Schweber Electronics

5270 North Park Place, N.E.

Cedar Rapids, IA 562402
319/373-1417

KANSAS

Schweber Electronics
Wycliff Commercial Center
10300 West 103rd Street
Suite 103 Building F
Overland Park, KS 66214
913/492-2921

MARYLAND

Arrow Electronics

4801 Benson Avenue
Balumore MD 21227
301/247-520

TWX 71 0/236 9005
Kierulff Electronics

202 Azar Court

Benson Business Center
Baltimore, MD 21227
301/247-5020

Pioneer Electronics
9100 Gaither Road
Gaithersburg, MD 20877
301/948-0710

TWX 710/828-0545
Schweber Electronics

“9218 Gaither Rd.

Gaithersburg, MD 20877
301/840-5900
TWX 710/828-9749
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MASSACHUSETTES
Arrow Electronics
Arrow Drive

Woburn, MA 01 801
617/933-813(

TWX 710/393 6770
Kierulff Electronics

13 Fortune Drive
Billerica, MA 01865
617/935-5134

TWX 710/390-1449
Lionex Corporation

1 North Avenue
Burlington, MA 01803
617/272-1660

TWX 710/332-1387
Schweber Electronics
25 Wiggins Avenue
Bedford, MA 01730
617/275-5100

TWX 710/326-0268
Zeus/New England, Inc
25 Adams Street
Burlington, MA 01803
617/273-0753

TWX 710/322-0716

MICHIGAN

Arrow Electronics
3810 Varsity Drive
Ann Arbor, M 48104
313/971-8220

TWX 810/223-6020
Pioneer Electronics
13485 Stamford
Livonia, MI 48150
313/525-1800 -
TWX 810/242-3271
Schweber Electronics
10260 Hubbard Ave.
Livonia, Mi 48160
313/525-8100

TWX 810/242-2983

MINNESOTA

Arrow Electronics

5230 W. 73rd Street
Edina, MN 55435
612/830-1800

TWX 910/676-3125
Kieruiff Electronics
7667 Cahill Rd.

Edina, MN 55435
612/941-7600

TWX 910/576-2721
Schweber Electronics
7422 Washington Ave., South
Eden Prarrie, MN 56343
612/941-5280

TWX 910/576-3167

MISSOURI

Arrow Electronics
2380 Schuetz Road

St. Louis, MO 63141
314/567-6888

TWX 910/764-0882
Kierulff Electronics
2608 Metro Park Blv'd.
Maryland Heights, MO 63043
314/739-0855

TWX 910/762-0721
Olive Electronics

9910 Page Blvd.

St. Louis, MO 63132
314/426-4500

TWX 910/763-0720
Schweber Electronics
502 Earth City Expressway
Suite 203

Earth City, MO 63045
314/739-0526
Semiconductor Spec
3805 N. Oak Trafficway
Kansas City, MO 64116
816/452-3900
TWX910/771-2114

NEW HAMPSHIRE
Arrow Electronics

1 Perimeter Rd.
Manchester, NH 03103
603/668-6968

TWX 710/220-1684
Schweber Electronics
Farms Bld'g #2 1st Floor
Kilton & South River Road
Manchester, NH 03102
603/625-2250

NEW JERSEY

Arrow Electronics
Pleasant Valley Avenue
Morrestown, NJ 08057
609/235-1900

TWX 710/897-0829
Arrow Electronics

2 Industrial Rd.
Fairfield, NJ 07006
201/575-56300
Kierulff Electronics

3 Edison Place
Farrfield, NJ 07006
201/575-6750

TWX 710/734-4372
Schweber Electronics
18 Madison Road
Fairfield, NJ 07006
201/227-7

TWX 710/734 4305

NEW MEXICO

Arrow Electronics

2460 Alamo Ave. S.E.
Albuguerque, NM 87106
505/243-4566

TWX 910/989-1679




U.S. AND CANADIAN DISTRIBUTORS

NEW YORK
Add Electronic
7 Adler Drive
E. Syracuse, NY 13057
315/437-0300
Arrow Electronics
900 Broad Hollow Rd.
Farmingdale, L1, NY 11735
516/694-6800
TWX 610/224-6494
Arrow Electronics
7705 Maitlage Drive
P. 0. Box
Liverpool, NY 13088
315/652-1
TWX 710/545 0230
Arrow Electronics
000 S. Winton Road
Rochester, NY 14623
716/275-0300
TWX 510/253-4766
Arrow Electronics
20 Oser Ave.
Hauppauge, NY 11787
516/231-1000
TWX 510/227-6623
Lionex Corporation
400 Oser Ave.
Hauppauge, NY 11787
516/273-1660
TWX 510/227-1042
Schweber Electronics
3 Town Line Circle
Rochester, NY 14623
716/424-2222
Schweber Electronics
Jericho Turnpike
Westbury, NY 11590
516/334-7474
TWX 510/222-3660
Zeus/Long Island
401 Broad Hollow Rd.
Melville, NY 11746
516/752-9551
TWX 710/567-1248

Zeus Components Components, Inc.

100 Midland Avenue
Port Chester, NY 10673
914/937-7400

TWX 710/567-1248

NORTH CAROLINA
Arrow Electronics

938 Burke St.

Winston Salem, NC 27102
919/725-8711

TWX 510/931-3169
Arrow Electronics

3117 Poplarwood Court
Suite 123, P.O. Box 95163
Raleigh, NC 27625

TWX 819/876-3132
Hammond Electronics
2923 Pacific Avenue
Greensboro, NC 27406
919/275-6391

TWX 610/925-1094

*Franchised for USA and Canada excluding California for military products

NORTH CAROLINA(CONT)
Kierulff Electronics
1800 #E Fairfax Road
Greensboro, NC 27407
919/862-9440

TWX 510/922-7384
Schweber Electronics

1 Commerce Center
5285 North Bivid.
Raleigh, NC 27604
919/876-0000

OHIO

Arrow Electronics
7620 McEwen Road
Centerville, OH 45459
513/435-5563

TWX 810/459-1611
Arrow Electronics
6238 Cochran Road
Solon, OH 44139
216/248-3990

TWX 810/427-9409
Kierulff Electronics
23060 Miles Road
Cleveland, OH 44128
216/587-6558

TWX 810/427-2282
Pioneer Electronics
4800 East 131st Street
CIeveIand OH 44105
216/587

TWX 810/422 2211
Pioneer Electronics
4433 Interpoint Blvd.

TWX B10/459 1622
Schweber Electronics
23880 Commerce Park Road
Beachwood, OH 44122
216/464-2970

TWX 810/427-9441
Schweber Electronics
7865 Paragon Road
Suite 210

Dayton, OH 45459
513/439-1800

OKLAHOMA

Kierulff Electronics
12318 E. 60th St. .
Tulsa, OK 74145
918/252-7537
Quality Components
9934 East 21st South
Tulsa, OK 74129
918/664-8812

OREGON

Kierulff Electronics
14273 NW Science Park
Portland, OR 97229
503/641-9150

TWX 910/467-8753

PENNSYLVANIA
Arrow Electronics
650 Seco Rd.
Monroeville, PA 15146
412/856-7000
Pioneer Electronics
560 Alpha Drive
Pittsburgh, PA 15238
412/782-2300

TWX 710/795-3122
Pioneer Electronics
261 Gibraltar
Horsham, PA 19044
215/674-4000

TWX 510/665-6778
Schweber Electronics
231 Gibraltar Rd.
Horsham, PA 19044
215/441-0600
Schweber Electronics
1000 R.L. D C. Plaza

Suite 2
Fmsburgh PA 15238
412/782-1600

SOUTH CAROLINA
Hammond Electronics
1035 Lowndes Hill Rd.
Greenville, SC 29602
803/233-4121

TWX 810/281-2233

TEXAS

Arrow Electronics
10125 Metropolitan Dr.
Austin, TX 78758
512/835-4180
Arrow Electronics
13716 Gamma Road
Dallas, TX 75240
214/386-7500

TWX 910/860-5377
Arrow Electronics
10700 Corporate Drive
Suite 100

Stafford, TX 77477
713/491-4100

TWX 910/880-4439
Kierulff Electronics
3007 Longhorn Biv'd.
Suite 105

Austin, TX 78758
512/835-2090

TWX 910/874-1359
Kierulff Electronics
9610 Skiliman Ave.
Dallas, TX 75243
214/343-2400

TWX 910/861-9149

Kierulff Electronics
10415 Landsbury Dr.
Suite 210

Houston, TX 77099
713/530-7030
TWX 910/880-4057
Quality Components
4257 Kellway Circle
Addison, TX 756001
214/387-4949
TWX 910/860-5459

TEXAS(CONT)
Quality Components
2427 Rutland Drive
Austin, TX 78758
512/835-0220
TWX 910/874-1377
Quality Components
6126 Westline
Houston, TX 77036
713/772-7100
Schweber Electronics
4202 Beltway Drive
Dallas, TX 75234
214/661-5010
TWX 910/860-5493
Schweber Electronics
10625 Richmond
Suite 100

Houston, TX 77042
713/784-3600
TWX 910/881-4836
Zeus/ Dallas, Inc
14001 Goldmark Dr
Suite 250

Dallas, TX 76240
214/783-7010
TWX 910/867-9422

UTAH

Arrow Electronics

4980 Amelia Earhart Dr.
Salt Lake City, UT 84116
801/539-1135

Kierulff Electronics

2121 South 3600 West
Salt Lake City, UT 84119
801/973-6913

WASHINGTON
Arrow Electronics
14320 NE 21st
Bellevue, WA 98005
206/643-4800

TWX 910/444-2017
Kierulff Electronics
1053 Andover Park East
Tukwila, WA 98188
206/575-4420

TWX 810/444-2034
Zeus/West

23701 150th S.E.
Monroe, WA 98279

WISCONSIN

Arrow Electronics
434 Rawson Avenue
Oak Creek, Wi 53154
414/764-6600

TWX 910/262-1193
Kierulff Electronics
2212 E. Moreland Bivd.
Waukesha, Wi 63186
414/784-8160

TWX 910/265-3653
Schweber Electronics
150 Sunnyslope Road
Suite 120

Brookfield, Wi 63005
414/784-9020

CANADA

Prelco Electronics

2767 Thames Gate Drive
Mississauga, Ontario
Toronto L4T 1G5
416/678-0401

TWX 610/492-8974
Prelco Electronlcs

480 Port Royal St.
Montreal 357 P.Q. H3L 289
514/389-8061

TWX 610/421-3616
Preico Electronics

1770 Woodward Drive
Ottawa, Ontario K2C OP8
613/226-3491

Telex 05-34301

R.AE. Industrial

3455 Gardner Court
Burnaby, B.C. V5G 4J7
604/291-8866

TWX 610/929-3065
Zentronics

141 Catherine Street
Ottawa, Ontario

K2P 1C3

613/238-6411
Zentronics

8 Titbury Court
Brampton, Ontario
L6T3T4 (Toronto)
416/451-9600

Telex 08-97678
Zentronics

505 Locke St.

St. Laurent, Quebec

HAT IX7

514/735-5361

Telex 068-27535
Zentronics

690 Berry Street

St. James, Manitoba
R2H OR4

204/775-8661
Zentronics

480 “A” Dutton Drive
Waterloo, Ontario

N2L 4C6

519/884-5700

R.A.E. Industrial

11680 170th St.
Edmonton, Alberta T5S 1J7
403/451-4001

Telex 03-72653
Zentronics

550 Cambie St.
Vancouver, B.C. V6B 2N7
604/688-2533

Telex 04507789
Zentronics

3651 21st Street, N.E.
Calgary, Alberta T2E 6T5
403/230-1422
Zentronics .
9224 27th Avenue
Edmonton, Alberta T6N 1B2
403/463-3014
Zentronics

30 Sommonds Drive, Unit B
Dartmouth, N.S. B3B1R3
902/463-8411

INTERNATIONAL SALES REPRESENTATIVES AND DISTRIBUTORS

ARGENTINA

Rayo Electronics S.R.L.
Belgrano 990, Pisos 6y2
1092 Buenos Aires
(38)-1779, 37-9476
Telex: 122153

AUSTRALIA

Amtron Tyree Pty.Ltd.
176 Botany Street
Waterloo, N.S.W. 2017
(61) 69-89.666

Telex - 25643

BRASIL

Cosele, Ltd.

Rua da Consolacao, 867
Conj. 31

01301 Sao Paulo

(65) 11-257.35.35/258.43.25
Telex - 1130869

ISRAEL

Telsys Ltd.

12, Kahilat Venetsia St.
69010 Tel-Aviv

(3) 494891-2, 494881-2
Telex: 032392

JAPAN

Systems Marketing, Inc.
4th Floor, Shindo Bldg.
3-12-5 Uchikanda,
Chiyoda-Ku,

Tokyo, 100

(81) 3-254.27.51

Telex - 25276

KOREA

Vine Overseas Trading Corp.

Room 308 Korea Electric
Association Bldg.

11-4 Supyo-Dong Jung-Ku

Seoul

(82) 2-66-1663

Telex: 24154
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NEW ZEALAND

E.C.S. Div. of Airspares
P.O. Box 1048

Airport Palmerston North
(77)-047

Telex - 3766

SINGAPORE

Dynamar International, LTD.

Suite 526, Cuppage Road
Singapore, 0922
Telex: 26283

SOUTH AFRICA
Radiokom

P.0. Box 56310
Pinegowrie, 2123,
Transvaal
789-1400

Telex: 424822

TAIWAN

Dynamar Taiwan Limited
P.O. Box 67-445

2nd Floor, No. 14, Lane 164
Sung-Chiang Road

Taipei

5418251

Telex: 511064

FOR ALL OTHER COUNTRIES

Mostek Corporation
International Dept.

1215 West Crosby Road
(07158) 66.121545
Carrollton, Texas 75006, USA
214/466-6000

Telex: 4630093



INTERNATIONAL MARKETNG OFFICES

EUROPEAN HEAD OFFICE
Mostek International

Av de Tervuren 270-272 Bte 21
B-1150 Brussels/Belgium
02/762.18 80

Telex. 62011

FAR EAST

Mostek Asia Ltd

Kam Chung Commercial Bidg.
19 Hennessy Rd. 11/FL

FRANCE

Mostek France s.a.r.l.

35 Rue de Montjean
Z.A.C. Sud, Sentiers 504
F-94266 Fresnes Cedex
(1)666.21.25

Telex: 204049

GERMANY

PLZ 1-5 Mostek GmbH
Friedlandstrasse 1
D-2085 Quickborn

PLZ 8 Mostek GmbH
Freischiitzstrasse 92

D-8000 Musichen 81

(089) 95.10.71

Telex. 5216516

HONG KONG

Mostek Asia LTD.

19 Hennessy Rd.

Kam Chung, Comm. Bldg. 11/FL
P.O. Box 20786

Wanchai, Hong Kong

ITALY

Mostek Italia SRL

Via F.D. Guerrazzi 27
1-20145 Milano

(02) 318.5337/349.2696
and 34.23.89

Telex: 333601

JAPAN

Mostek Japan KK
Sanyo Bidg. 3F
1-2-7 Kita-Aoyama

SWEDEN

Mostek Scandinavia AB
Spjulvagen 7

$-17561 Jarfalla
Sweden

08-362820

Telex: 12997

UNITED KINGDOM
Mostek UK. Ltd.
Masons House,

1-3 Valley Drive

P.O Box 20786 Hong Kong (04106) 2077/78 852 529 6886 Minato-Ku, Tokyo 107 Kingsbury Road
Phone: 5.296.886 Telex: 213685 Telex' 72685 (03) 404-7261 London, N.W.9
Telex: 72585 MKHK Telex: J23686 01-2049322
PLZ 6-7 Mostek GmbH IRELAND Telex: 25940
Schurwaldstrasse 15 Mostek Ireland B.V.
D-7303 Neuhausen/Filder Insh Sales Office
(07158) 66.45 Snugboro Industrial Park
Telex: 72.38.86 Blanchardstown, Co Dublin
(1)217333
Telex: 30958
EUROPEAN SALES REPRESENTATIVES AND DISTRIBUTORS
AUSTRIA Mecodis Raffel-Electronic GmbH THE NETHERLANDS SWITZERLAND
Transistor Vertriebsges, mbH 33-35, Rue Pierre Br L 1 Nijkerk Elektronika BV Memotec AG
Auhofstrasse 41 A F-94000 Créteil D-4030 Ratingen 1 Drentestraat 7 Gaswerkstrasse, 32
A-1130 Vienna (1)898.-1111 (02102) 280.24 NL - 1083 HK Amsterdam CH-4901 Langenthal

(0222) 829451, 829404
Telex: 0133738

BELGIUM

Sotronic

14 Rue Pére De Deken
B-1040 Brussels
02-736.10 07

Telex: 26141

DENMARK

Semicap APS
Alhambravej 3
DK-1826 Kébenhavn V
01-22.15.10

Telex: 16987

FINLAND

Insele Oy
Kumpulantie 1
SF-00520 Helsinki 52
0735774

Telex: 122217

FRANCE

Copel

Rue Fourny, Z.I.

B.P. 22, F-78530 BUC

(1) 956 10.18

Telex: 698965

Facen

110 Av de Flandre
F59290 Wasquehal. Nord
(20) 98.92.15

Branch Offices in

Lille, Lyon,

Nancy, Rouen, Strasbourg

Telex: 250303

PE.P.

4 Rue Barthélémy
F-92120 Montrouge
(1)-735.33.20

Telex: 204534

Scaib

80 Rue d'Arcueil

SILIC 137

F-94523 Rungis Cedex
(1)-687.23.13

Telex: 204674

Sorhodis

150-152, Rue A. France
F-69100 Villeurbanne
(7) 885 0044

Telex: 380181

GERMANY

Dr Dohrenberg
Bayreuther Strasse 3
D-1000 Berlin 30
(030) 213.80.43
Telex: 0184860

CES-Vertriebs-GmbH
Schillerstrasse 14
D-2085 Quickborn
(04106) 612-1

Telex: 0213.590

Branch offices in: Berlin, Hannover,
Ddusseldorf, Darmstadt, Stuttgart,
Miinchen

Telex: 8585180

Siegfried Ecker
Koenigsberger Strasse 2
D-6120 Michelstadt
(06061) 2233

Telex: 4191630

Positron GmbH
Benzstrasse 1
Postfach 100364
D-7016 Gerlingen
Tel: (07156) 3560
Telex: 7245266

Branch offices in:
Hamburg, Disseldorf, Miinchen

Matronic GmbH
Lichtenberger Weg 3
D-7400 Tubingen
(07071) 45031
Telex: 7262879

Dema-Electronic GmbH
Turkenstrasse 11
D-8000 Miinchen 2
(089) 2724053

Telex: 0529345

ITALY

Comprel s.r.l.

V le Romagna. 1

1-20092 Cinisello B. (Ml)
(02) 61.20.641/2/3/4/5
Telex: 332484

Branch offices in
Bologna, Firenze,
Chiavari, Loreto,
Padova, Roma, Torino,
Bari, Vicenza

-9,

(020) 462221
Telex: 11625

NORWAY

Satt Electronics A/S
Sandviksveien, 12
N-1322 Hovik
02-12.36.00

Telex: 72558

PORTUGAL
Digicontrole LDA
Av. de Roma 105
Sexto Esquerdo
1700 Lisboa

(19) 682428
Telex: 156084

SPAIN

Comelta S.A.

Emilio Munoz 41, ESC 1
Planta 1 Nave 2
Madrid-17

01-754 3001

Telex: 42007

Branch Office:
C. Pedro IV, 84
Barcelona
(03)3095116
Telex: 51934

SWEDEN
Traco AB

Box 32
S-12322 Farsta
08-13.21.60
Telex: 10689

063-28.11.22
Telex: 68636

UNITED KINGDOM
Celdis Limited

37-39 Loverock Road
Reading

Berks RG 31 ED
0734-58.51.71
Telex: 8483770

Lock Distribution Ltd.
Neville Street
Chadderton

Oldham

Lancashire

OL9 6LF
061-652.04.31
Telex: 669971

Pronto Electronic Systems Ltd.
466-478 Cranbrook Road,
Gants Hill Iiford

Essex 1G2 6LE

01-554 62.22

Telex: 8954213

VSI Electronics (UK) Ltd.
Roydonbury Industrial Park
Horsecroft Rd.

Harlow

Essex CM195 BY

(0279) 35477

Telex: 81387

Thame Components Ltd.
Thame Park Road
Thame, Oxon OX9 3XD
084 421.31.46

Telex: 837917
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VME-SBC

FEATURES

The SBC board serves as a stand alone module or as the
System Controller/Master (slot 1 type CPU) on the VMEbus.
It contains the following features:

0O VMEbus Master/Slave

O CPU MK68000 (8 MHz to 12 MHz)

O Eight BYTEWYDE Sockets

* 2 EPROM/ROM dedicated

* 2 RAM dedicated

® 4 option EPROM/ROM or RAM

Provides VMEbus utilities

* Power and Pushbutton Reset

System 16 MHz clock

Programmable Bus-Time-Out

1 Level Arbiter utilizing the CPU’s BR*, BG*, and
BGACK* lines

CSR Register

O Selection Switches (With Remote Capability)

O Interrupt Handler

O Two Timer/Counters
O Serial I/0 (D.C.E.)

* One channel modified RS-232

® Asynchronous only (to 19.2K Baud)

® Receive Data, Transmit Data, RTS, CTS, DTR, DSR,
and DCD

O On Board Vectored Interrupts

O Self-Test LED
VME SYSTEM DESCRIPTION

The VMEbus was designed jointly by Mostek, Motorola, and
Signetics, and was introduced in October, 1981. It offers an
attractive combination of high performance timing
parameters, compact form factor, and the advanced
functional capability appropriate for today’s applications of
16-bit microprocessors such as the MK68000. With
features such as expansion to 32-bit audress and data, an
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VME-SBC
Figure 1
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independent serial communications bus, and open-ended
transaction coding, it provides for tomorrow’s applications
as well, assuring the user of a compatible upward growth
path for years to come. The international-standard compact
board size promotes functional modularity and low board
cost, and allows the user to select only those functions
needed for his application.

Mostek's VME board product line provides an ever-
expanding family of powerful general-purpose modules,
applicable to a wide variety of systems and applications
including data, word, and image processing, communi-
cations, industrial automation and robotics, data acquisi-
tion, and software development. For specialized functions
provided by other vendors or by the user, Mostek VME
boards are totally compatible with the VMEbus specifica-
tion, ensuring fully functional operation with all other
VMEbus compatible modules.

VME-SBC DESCRIPTION
The Mostek VME-SBC, based on the powerful 68000

microprocessor, features eight 28-pin memory sockets
which enable the user to populate the. module with any




<l

~2 x RESET - SYSRESET* -
8 MHz & SYSCLK g
¥V CLOCK CIRCUIT
RESET®  CLK
HALT*
AO1- , 23 ADDRESS BUS (A01-A23)
A23 7 | .
\
IACK & .
FCO ADDRESS 7 g
FO] Funcrion copes <2 ] wmooiFier ~ ADDRESS MODIFIERS (AMO-AMS5) o o
FC2 ENCODE :
LOGIC o
i R
T [ [ v
LOCAL | 1
wl  MEMORY .7 >  LocaL n‘IEMORY: £ v
DECODE & | ) s M
. CONTROL ___I___'__..'_.__ & :
BR* » LOGIC | : : R g
BG*| BUS GRANT LOGIC SIGNALS ] | N ¢ ”
BGACK" | (P1)
| | |
} v
» LOCAL g
1/0 DECODE s
& CONTROL BBSY"”
MK68000 - .
LOGIC BUS - -
(8 MHz2) GRANT BR3* <
Gic | BGOUT3? N
>
DTACK*
DTACK" |-t AC -
: g?g' - 16 DATA BUS (D00-D15) o o
As | & 7 - > -
. V3
t:g:ﬁ a BUS CONTROL SIGNALS - >
R/W 4 1ACKOUT* g
/ .8 IRQ1*-IRQ7* -
IPLO 7 - -
l'l:t; € INTERRUPT |
1 CONTROL <
vpa+ | LOGIC INT
b 2 RS-232
4 48 100.07 seriAL|—> (DCE) [
INTER-
MK3801 FACE v
»> (TN M
BTO :
BFRR* | LOGIC | —5 TIMERS | » B
i s
7
‘ Ly =
SWITCH CSR
REGISTER REGISTER TIMER
cLock

T aanbig

WVHOVIa %2014 089S




combination of designated ROM, RAM, and EPROM
devices.

Flexible address decoding allows the user to configure each
memory device within any 4K byte boundary of the 16M
byte addressing space. The user can choose one of the two
preselected memory configurations or, by programming a
decoder PAL, may assign any of the eight sockets to any
address range. In addition, a memory controller PAL is
utilized to accommodate different speed memory devices,
taking advantage of fast RAM access times.

The on-board 1/0 includes a Mostek Serial/Timer/Inter-
rupt chip (STI, MK3801) which provides an RS-232C serial
channel, two counter/timer channels, programmable Baud
rate, and programmable bus time out. In addition, the VME-
SBC contains an 8-bit switch input register and a Command
Status Register (CSR). The CSR register allows software
control of the following: STl interrupt level (1-7), Bus-Time-
Out status, Self Test LED control (RED/GREEN), and
Individual interrupt enable bits (1-7).

MEMORY SOCKET POPULATION

The VME-SBC is offered in two memory configurations.
MK75601-X-01 is populated with two 2764's (16Kb
EPROM) containing a software debugger monitor
(MONB8K), andsix6116's(12Kb RAM). MK75601-X-02 is
populated with two 6116’s (4Kb RAM) and the remaining
sockets are configured for but not populated to
accommodate six 2764's, allowing the user 48Kb of
EPROM. The memory socket population is shown in Figure
3.

The memory access time of the on-board RAM and EPROM
required by the VME-SBC is determined by the processor
speed. Refer to Figure 4 to determine the memory speed
requirements:

MK75601-X-01 SOCKET POPULATION

(2-2764s 6-6116s)
Figure 3

MEMORY EVEN ODD ASSOC
DEVICE BYTE # BYTE # JUMPER
2764 (EPROM) uo9 u24 J3
6116 (RAM) u10 u2s5 J2
6116 (RAM) u11 u26 J1
6116 (RAM) uU12 u27 Ja
MK75601-X-02 SOCKET POPULATION
(6-2764s 2-6116s)
MEMORY EVEN ODD ASSOC
DEVICE BYTE # BYTE # JUMPER
2764 (EPROM) uo9 u24 J3
6116 (RAM) u10 u25 J2
2764 (EPROM) U u26 J1
2764 (EPROM) uU12 u27 J4
MEMORY SPEED REQUIREMENTS
Figure 4
VME-SBC EPROM RAM
MK # ACCESS TIME ACCESS TIME
Min (nsec) Min (nsec)
MK75601-8-01 300 150
MK75601-8-02 300 150
MK75601-10-01 250 150
MK75601-10-02 250 150
MK75601-12-01 200 120
MK75601-12-02 200 120

MEMORY CONFIGURATION STRAPS

The memory configurating straps are installed at shipment.
Each configuration is shown in Figure 5.

MK75601-X-01 MEMORY STRAPPING
(2-2764s 6-6116s)

Figure 5
J1 J2 J3 Ja

1— 2 1— 2 1 2 1— 2
3 4 3 4 3— 4 3 4
5 6 5 6 5 6 5 6
7 8 7 8 7— 8 7 8
9 —10 9—10 9 10 9 —10
11 12 11 12 1 12 11 12
13 14 13 14 13 —14 13 14
15 —16 ) 15 —16 15 16 15 — 16

MK75601-X-02 MEMORY STRAPPING

(6-2764s 2-6116s)

J1 J2 J3 Ja

1 2 1— 2 1 2 1 2
3— 4 3 4 3— 4 3— 4
5 6 5 6 5 6 5 6
7— 8 7 8 7— 8 7— 8
9 10 9—10 9 10 9 10
11 12 11 12 1 12 1 12
13—14 13 14 13—14 13— 14
15 16 15— 16 15 16 15 16

J5

1—2

3

J5

4

1—2

3

4

NOTE:
(—) Indicates strap installed.

Jé
1 2

3—a

J6
1 2

3—a
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1/0 Adapter

The VME-SBC provides the RS-232C, Timer/Control,
Remote Reset, and Remote Selection inputs on the P2
connector. In order to interface to the /0 connector, one
must construct either a custom cable or purchase an /0
adapter MK75901, which allows use of a standard RS-
232C cable. The I/0 adapter contains four DB-25
connectors where one is dedicated for the serial interface
and the second for remoting the selection switch, timer
inputs/outputs, and Reset. The other two DB-25's are
unused. The 1/0 adapter also contains jumper blocks to
allow timer “chaining” and Baud rate measurement.
Appendix A contains the connections needed to interface
P2 to EIA RS-232C and Appendix B contains the P2 pinout.

Baud Rate Measurement Strap

When using the Mostek debugger monitor (MONG68K), it is
necessary to strap P2-A3 to P2-A4. This strapping
arrangemerit routes the serial in data to a timer input of the
STI (Serial Timer Interface) to allow Baud rate measure-
ment.

External Push Button Reset Option

The VME-SBC provides an input on P2-A18 for a remote
reset switch, so that the system can be reset from either the
on-board push button or an external one.

Remote Selection Switches

The two selection switches located on the SBC provide
eight bits of information that can be read by the CPU. The
switch inputs (S7-S0) are routed to P2 to allow inputs other
than from the on-board switches. To use external inputs,
one must set the on-board switches to a value of FF. Refer to
Appendix B to determine the P2 locations of the inputs.

Parallel Output Bit

The STI (Serial Timer Interface), bit 17 is buffered as an
output and routed to P2-A17.

Timer Input/Output Bits

The SBC provides four counter/timers via the STI. Two of
the timers (TAO and TBO), provide full service features
including delay timer operation, event counter operation,
pulse width measurement and pulse generation. The other
two timers (TCO and TDO) provide delay timer operation
only, and are used for programmable bus time out and Baud
rate generation, respectively. Timers TAO and TBO,
however, are for user use and have their outputs and inputs
routed to P2. These locations can be found in the P2 pinout
table in Appendix B. The bus time out clock is routed to
P2-A6 to allow chaining this timer to either Timer A or B to
increase the maximum time out of Timer A or B. When
using this feature, one must realize that the bus time out
clock still retains its function of bus time out.

ARBITRATION

The VME-SBC provides a one level arbiter on Bus Request
Level 3 utilizing the CPU’s BR*, BG*, and BGACK* pins. The
SBC will not acknowledge requests on any other levels.

MEMORY MAP

The VME-SBC MK75601-X-01 has 16Kb of -EPROM
(2764's) containing the software debugger monitor
(MONG68K) and 12Kb of RAM. In addition it contains a 16-bit
CSR (Command Status Register), an 8-bit selection switch
register, and a Mostek STI. The local memory map is shown
in Figure 6.

The VME-SBC MK75601-X-02 can be populated to have
48Kb of EPROM (2764 's) containing user firmware and 4Kb
of RAM. Similar to the VME-SBC MK75601-X-01, it
contains a 16-bit CSR and an STI. It has a local memory map
as shown in Figure 7.

Application Note #4420XXX provides necessary informa-
tion if the pre-configured memory map needs to be changed
to meet a particular application.

VME-SBC MK75601-X-01 MEMORY MAP
Figure 6

DEVICE ADDRESS SUP/USER WORD/BYTE
RAM (U10,25) 000000 - O0OFFF SuP WORD OR BYTE
RAM (U11,26) 001000 - 001FFF SUP/USER WORD OR BYTE
RAM (U12,27) 002000 - 002FFF SUP/USER WORD OR BYTE
EPROM (U9,24) FECOOO - FEFFFF SuP WORD OR BYTE
SWITCHES FFF801 SUP BYTE ONLY
CSR FFF802 - FF803 SUP WORD OR BYTE
STI(U34) FFF821 - FFF83F SuUP BYTE ONLY
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VME-SBC MK75601-X-02 MEMORY MAP

Figure 7
DEVICE ADDRESS SUP/USER WORD/BYTE
RAM (U10,25) 000000 - OOOFFF SUP WORD OR BYTE
EPROM (U11,26) FE4000 - FE7FFF SUP WORD OR BYTE
EPROM (U12,27) FE80QO - FEBFFF SUP WORD OR BYTE
EPROM (U9,24) FECOOO - FEFFFF - SUP WORD OR BYTE
SWITCHES FFF801 SUP BYTE ONLY
CSR FFF802 - FFF803 SuUP WORD OR BYTE
STI(U34) FFF821 - FFF83F SUP BYTE ONLY

RESET VECTOR LOCATION

The MK68000 reserves the first 1Kb of memory starting at
address OOOOOOH for the exception vectors, including the
power-on reset vector and initial supervisor stack pointer.
The VME-SBC contains logic that enables the EPROM to
provide the processor with the reset vector and supervisor
stack pointer upon either push button reset or system power
up. The power up vectors are located at address FECOOO-
FECOO7 on the MK75601-X-01 version and at FE4000-
FE4007 on the MK75601-X-02 version. The user SHOULD
BE AWARE that when a write access to RAM addresses
000000-000007 is made, a bus error will result because
the on-board logic will interpret this cycle as a write

operation to the EPROM.

A PROM is used to implement the logic that determines if

the exception vector is fetched from RAM or EPROM. The
Application Note referenced describes how to program this
PROM to allow exception vectors in addition to Reset to
reside in EPROM.

COMMAND STATUS REGISTER

The CSR has a fixed address of FFF802 and can only be
addressed locally in the Supervisor State. The register is
initialled to OOH on reset and is a Read-Write Register. The
bit definitions are defined in Figure 8.

BIT DEFINITIONS
Figure 8

D14 D13

T

D15 D12 D11 D10 D09 DO8

FUNCTION

IE1

[t

IE2

IE3

IE4

IES

IE6

IE7

D07 DO6 D05 D04 DO3 D02 DOt DOO

INT ENABLE

FUNCTION

SIPLO

[t

SIPL1

SIPL2

UNUSED

BTO CLEAR

BTO STAT

GSYSFAIL

LSYSFAIL
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D15 Interrupt Enable

The interrupt enable bit controls all interrupt requests for
the VMEbus and on-board devices, including SYSFAIL* and
ACFAIL*. The power up condition is all interrupts disabled.
Setting this bit to a “1" allows all enabled interrupts.

DO08-D14 Interrupt Enable Bits

If Interrupt Enable (D15 = 1} is on, setting these bitstoa 1"
enables the specified interrupt level. The ACFAIL* (Level 7
Autovector) and SYSFAIL* (Level 6 Autovector) interrupts
are enabled whenever the INT ENABLE bit is set (D15).

D07 Local SYSFAIL

This bit controls the board’s contribution to the VME
SYSFAIL* signal and the state of the red/green LED. When
setto 1, the SYSFAIL* signal is not driven and the LED is
green. When cleared, the SYSFAIL* signal is asserted and
the LED is red.

D06 Global SYSFAIL

This is a read only bit and reflects the status of the VMEbus
SYSFAIL* signal. A low-going edge on SYSFAIL¥,
subsequent to RESET, also causes a level 6 autovector. A
“0" indicates a system fail condition. )

D05 BTO Status

The BTO (Bus Time Out) status bit is set when the on-board
BTO logic detects a BTO and asserts BERR*. It is cleared by
writing a 1 to the BTO CLEAR bit (DO4).

D04 BTO Clear

Writing a ‘1" to the bit clears the BTO status bit. This bit will
always be “0” when it is read.

DO00-DO02 STI Interrupt Priority

The interrupt priority bits sets the priority of the STI. This

allows programming the interrupt level from O to 7. The
power-up reset level is 000 which disables STl interrupts.
111 equals a level of 7.

SELECTION SWITCH REGISTER

The VME-SBC contains an 8-bit switch input register to
accommodate two 4-bit switches. This register has a local
address of FFF801 (Byte Register) and is read only in the
Supervisor State. The register inputs are also routed to P2 to
allow remote selection switches. The location of the P2
register inputs can be found in Appendix B.

Baud Rates

Baud rates on the SBC are fully programmable and are
generated by the Timer D output of the STI. Table 1 contains
the Timer D data register values for the various Baud rates.
Refer to Appendix C for a software example that sets the
Baud rate. Timer D should be programmed to a prescaler of
divide by 4. '

BAUD RATE SELECTION
(TIMER D PRESCALER = DIVIDE BY 4)

Table 1
TIMER D DATA REGISTER BAUD RATE
HEX VALUE (TDDR) (x16)
SAE 110
$40 300
$20 600
$10 1200
$08 2400
$04 4800
$02 9600
$01 19200

RS-232C Control Signals

 The STl parallel input/outputs are used to implement the

RS-232C control signals. Appendix C contains a software
example which will aid in programming the control bits.

STI PARALLEL INPUT/OUTPUT DEFINITIONS
Figure 9

107 106 105 104 103 102 101 100

FUNCTION

/CTS

/DSR

/DTR

TBIN

TAIN

/RTS

/DCD

P2 OUTPUT
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STl (MK3801) Operation

The Mostek MK3801 (STI) internal registers are available to
the programmer starting at hex address FFF820 as shown
in Appendix C, which contains a simple software driver. For
specific programming of these registers, refer to the
MK3801 Technical Manual.

PROGRAMMABLE BUS-TIME-OUT

The STI Timer C output is used to provide the bus time out
clock. The first positive clock is used to sample the state of
the data strobes. If either data strobe is samplad low for two
clock periods, the bus time out logic drives BERR* active and
sets the status bit in the CSR. Since the bus time out clock is
asynchronous to the assertion of the data strobes the bus
time out is only accurate to + one clock period due to the
synchronization of the data strobes with the bus time out
clock. Below is the BTO range, depending on the prescaler
value selected. Once a prescaler value is chosen, one can
specify a bus time out period and compute the correct
counter data value with the formula given in Figure 10. One
must convert the base ten value given by the formula to
base 2 for the actual counter value. Appendix C contains a
software example for programming the bus time out in the
Initialization routine.

COUNTER DATA VALUE

Figure 10
PRESCALER MIN BTO MAX BTO
4 3.26 usec 0.84 msec
10 8.13 usec 2.08 msec
16 13.02 usec 3.33 msec
50 40.69 usec 10.42 msec
64 52.08 usec 13.33 msec
100 81.38 usec 20.83 msec
200 162.76 usec 41.76 msec
_ (BTO) {2457600)
COUNTER VALUE o= (PRESCALER) (2)
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SPECIFICATIONS
Electrical Specifications
VMEbus DRIVERS
Totem-Pole VoL =0.6VMax@ 48 ma’
Voy =2.4V Min @ 3 ma
Three-State VoL = 0.6 V Max @ 48 ma

Voy =24V Min@ 3 ma

loz = +50 paMax @ 2.4V or 05V
Open-Collector

VoL =0.6 V Max @ 48 ma
lon = 50 na Max @ 5V

VMEbus RECEIVERS

V) =08V Max
Vj; =20V Min
I = -400 pa Max @ 0 <V <05
iy = 50 pa Max @ 50 >V >2.7

VOLTAGE REQUIREMENTS

+5V @ 4 AMAX
+12V @ 150 mA MAX (RS232 only)
-12V @ 150 mA MAX (RS232 only)

Mechanical Specifications

Length 6.30 in. (160 mm)
Width 9.20 in.(233.7 mm).68 £
.38 mm)

Board Thickness
Component Lead Protrusion
Connector

062 in. (1.57 mm)

.100 (2.54 mm) Max
96 Pin, IEC Standard
(603-2 IEC-c096-M)

Environmental Specifications

0-60° C
10-90% (non-condensing)

Temperature Range
Relative Humidity



APPENDICES

APPENDIX A

RS-232C PIN OUT AND CABLE WIRING

LIST

RS232C DB25 P2-PIN NUMBER
SIGNAL PIN # ,
BA (TXDATA) 2 7a
BB (RXDATA) 3 8a
CA (DSR) 4 8c '
CB (CTS) 5 9
CC (DCD) 6 10a
AB (GND) 7 10c
CF (DCD) 8 11¢
CD (DTR) 20 11a
APPENDIX B
P2 PINOUT
PINNUMBER ° ROWA ROW B ROW C
1 TAOUT 5VOLT NC
2 TAIN GND NC
3 ] ' NC NC
4 TBIN NC NC
5 TBOUT NC NC
6 BTOCLK NC NC
7 BA(TXDATA) NC NC
8 BB(RXDATA) NC CA(RTS)
9 NC ' NC CB(CTS)
10 CC(DSR) NC AB(GND)
1 CD(DTR) NC CF(DCD)
12 NC GND NC
13 0] 5VOLT sS4
14 S1 NC S5
15 S2 NC S6
16 S3 NC GND
17 I70UT NC S7
18 EXTRESET* NC NC
19 NC NC NC
20 NC NC NC
21 NC NC NC
22 NC NC GND
23 NC NC NC
24 NC NC NC
25 NC NC NC
26 NC NC NC
27 NC NC NC
28 NC GND GND
29 NC NC NC
30 NC NC NC
31 NC GND NC
32 NC 5VOLT NC
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APPENDIX C
SOFTWARE DRIVER EXAMPLE

MOTOROLA MK68000 ASM VERSION 1.20 SYS: 12 .SBCOPS .SA 08/26/82 14:16:28 PAGE 1

1 *
2 *
3 *
4 * SBC SERIAL SOFTWARE DRIVER EXAMPLE
5 *
6 *
7 *
8 00001000 ORG $1000
9 *
10 * PROGRAM DEFINITIONS
11 *
12 00000002 BAUD EQU $02 ; BAUD RATE = 9600
13 OOOOO0OFF BTO EQU $FF ; BUS TIME OUT CONSTANT
14 00000000 RXFULL EQU $0 ; RECEIVER FULL BIT
15 00000002 TXEMPTY EQU $2 ; TRANSMITTER EMPTY BIT
16 *
17 *
18 * ST DIRECT REGISTER DEFINITIONS
19 *
20 OOFFF821 STl EQU $FFF821 ; STI BASE ADDRESS
21 00000000 IDR EQU $0 ; INDIRECT DATA REGISTER
22 00000002 GPIP EQU $2 ; GENERAL PURPOSE |/0 INTERRUPT
23 00000004 IPRB EQU $4 ; INTERRUPT PENDING REGISTER B
24 00000006 IPRA EQU $6 ; INTERRUPT PENDING REGISTER A
25 00000008 ISRB EQU $8 ; INTERRUPT IN-SERVICE REGISTER B
26 0OOO00000A ISRA EQU $A ; INTERRUPT IN-SERVICE REGISTER A
27 0000000C IMRB EQU $C . ; INTERRUPT MASK REGISTER B
28 0000000E IMRA EQU SE ; INTERRUPT MASK REGISTER A
29 00000010 PVR EQU $10 ; POINTER VECTOR REGISTER
30 00000012 TABCR EQU $12 ; TIMER A AND B CONTROL REGISTER
31 00000014 TBDR EQU $14 ; TIMER B DATA REGISTER
32 00000016 TADR EQU $16 ; TIMER A DATA REGISTER
33 00000018 UCR EQU $18 ; USART CONTROL REGISTER
34 O000001A RSR EQU $1A ; RECEIVER STATUS REGISTER
35 0000001C TSR EQU $1C ; TRANSMITTER STATUS REGISTER
36 0000001E UDR EQU $1E ; USART DATA REGISTER
37 *
38 * STI INDIRECT REGISTER DEFINITIONS
39 *
40 00000000 SCR EQU $0 ; SYNC CHARACTER
41 00000001 TDDR EQU $1 ; TIMER D DATA REGISTER
42 00000002 TDCR EQU $2 ; TIMER C DATA REGISTER
43 00000003 AER EQU $3 ; ACTIVE EDGE READY
44 00000004 IERB EQU $4 ; INTERRUPT ENABLE REGISTER B
45 00000005 IERA EQU $5 ; INTERRUPT ENABLE REGISTER A
46 00000006 DDR EQU $6 ; DATA DIRECTION REGISTER
47 00000007 TCDCR EQU $7 ; TIMER C AND D CONTROL REGISTER
49
50 *
51 * LOOP TO ECHO CHARACTERS AND SET UP BUS TIME OUT VALUE
52 * TO SERVE AS AN EXAMPLE OF USE OF THE THREE SUBROUTINES
53 * TO FOLLOW
54 *
55 *

-9



MOTOROLA MK68000 ASM VERSION 1.20 SYS: 12

109

112
113

00001000 6106
00001002 614C
00001004 615E
00001006 60FA

00001008 43F900FFF821

0000100E
00001014
00001018
0000101E
00001024
00001028
0000102E
00001032 -
00001038
0000103E
00001044
0000104A

137C00060010
12BC0043
137C00000002

137C00010010

12BC0002
137800070010
12BC0021
137€00980018
137C0001001A
137C0005001C

137€00020010

12BCOOFF

0000104E 4E75

00001050
00001056
0000105C
0000105E
00001062

43F900FFF821
08290000001A
67F8

1029001E
4E75

*
START
LOOP

* k *x %k k 3k *x ok

INIT

*

* ok ok ok kK K

*

RDCHR
RXPOOL

*

* ok kX X

)

INIT
RDCHR
WRTCHR
LOOP

BSR.S
BSR.S
BSR.S
BRAS

.SBCOPS .SA 08/26/82 14:16:28 PAGE 2

; SET BAUD RATE,BTO, AND USART
; GET TERMINAL INPUT
; OUTPUT TO TERMINAL

INITIALIZATION: SETS BAUD RATE, BUS TIME OUT CONSTANT,
AND USART THROUGH THE STI

LEA STLA1

MOVE.B #DDR,PVR(A1)
MOVE.B #$43,IDR(A1)
MOVE.B #$00,GPIP(A1)
MOVE.B #TDDR,PVR(A1)
MOVE.B #BAUD,IDR(A1)
MOVE.B TCDCR,PVR(A1)
MOVE.B #$21,IDR(A1)
MOVE.B #$98,UCR(A1)
MOVE.B #$1,RSR(A1)
MOVE.B #$5,TSR(A1)
MOVE.B #$TDCR,PVR(AT1)
MOVE.B #BTO,IDR(A1)
RTS

STI BASE ADDRESS

POINT TO DATA DIRECTION REGISTER
SET OUTPUTS

; RS-232 CONTROL OUTPUTS ACTIVE

; POINT TO BAUD RATE COUNTER

; -SET BAUD RATE

; POINT TO TIMER C AND D CONTROL REG.
; DIV BY 4 (TIM D), DIV BY 10 (TIM C)

; DIVBY 16, 2 STOP BITS '

; ENABLE RECEIVER

ENABLE TRANSMITTER

; POINT TO BUS TIME OUT COUNTER

; SET BUS TIME OUT CONSTANT

RDCHR: READS CHARACTER:-FROM STl AND RETURNS ASCII

VALUE IN DO.

LEA STI,A1
BTST.B #RXFULIL
BEQ.S RXPOOL
MOVE.B UDR(AT) - y
RTS

; STI BASE ADDRESS
(A1) ;- RECEIVER FULL?

; CONTINUE POLL
; GET ASCII INPUT

WRTCHR: OUTPUTS CHARACTER IN DO TO TERMINAL
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MOTOROLA MK68000 ASM VERSION 1.20 SYS: 12 .SBCOPS .SA 08/26/82 14:16:28 PAGE 3

114 *

115 *

116 00001064 43F900FFF821 WRTCHR LEA STILA1 ; STI BASE ADDRESS
117 0000106A 08290002001C TXPOOL BTST.B #TXEMPTY,TSR(A1) ; TRANSMITTER EMPTY?
118 00001070 67F8 BEQS TXPOOL

119 00001072 1340001E MOVE.B DO,UDR(A1) ; OUTPUT CHARACTER
120 00001076 4E75 RTS

121 *

122 *

123 *

124 END

**xxxx TOTAL ERRORS 0-- 0
*x¥xxx TOTAL WARNINGS  O-- 0

MOTOROLA MK68000 ASM VERSION 1.20 SYS: 12 .SBCOPS .SA 08/26/82 14:16:28

SYMBOL TABLE LISTING

SYMBOL NAME SECT VALUE SYMBOL NAME SECT VALUE
AER 00000003 RSR 0000001A
BAUD 00000002 RXFULL 00000000
BTO OO00O0OFF RXPOOL 00001056
DDR 00000006 SCR 00000000
GPIP 00000002 START 00001000
IDR 00000000 STI OOFFF821
IERA 00000005 TABCR 00000012
IERB 00000004 TADR 00000016
IMRA 0000000E TBDR 00000014
IMRB 0000000C TCDCR 00000007
INIT 00001008 TDCR 00000002
IPRA 00000006 TDDR 00000001
IPRB 00000004 TSR 0000001C
ISRA (0,0000.0/0/0 ).} TXEMPTY 00000002
ISRB 00000008 TXPOOL 0000106A
LOOP 00001002 UCR 00000018
PVR 00000010 UDR 0000001E
RDCHR 00001050 WRTCHR 00001064

ORDERING INFORMATION

DESIGNATOR DESCRIPTION PART NO.

VME-SBC VME 8 MHz Single Board Computer with Technical Manual MK75601-8-01
(MONG68K Debugger Monitor, 12K bytes RAM)

VME-SBC VME 8 MHz Single Board Computer with Technical Manual MK75601-8-01
(4K bytes RAM, configured for 48K bytes EPROM)

VME-SBC Technical Manual only 4420342
Technical Manual

1-11
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COMPUTER
PRODUCTS
DIVISION

VME-SASI

2 UNITED

% TECHNOLOGIES
MOSTEK

PRELIMINARY

FEATURES
O VMEbus Master/Slave
O DMA can transfer up to 64K byte data blocks

O Programmable Bus Request and Interrupt Priority
Request level

O Interface to SASI compatible controllers

O Up to eight 'Controllers can interface to the VMEbus
through the VME-SASI

O Byte or Word DMA data transfer capability or
Programmed byte data transfers

O Automatic SASI handshake control for communication
with controller

O End of command interrupt

O Selectable |/0 address on P2 connector

VME SYSTEM DESCRIPTION

The VMEbus was designed jointly by Mostek, Motorola, and
Signetics and was introduced in October, 1981. It offers a
combination of high performance timing parameters, a
compact form factor, and the advanced functional capability
appropriate for today's applications of 16-bit micro-
processors' such as the MK68000. The international-
standard compact board size promotes functional modular-
ity and low board cost, and it allows the user to select only
those functions needed for his application.

VME-SASI DESCRIPTION

The VME-SASI interfaces the VMEbus with a non-
arbitrating Shugart Associates System Interface (SASI) bus,
which is compatible with many hard disk and floppy disk
controllers. SASI handshake control signals are monitored
and acknowledged automatically by the VME-SASI, thus
minimizing software overhead. The condition of the
interface is available through a status register.

Data transfers with a controller can be performed on a
programmed byte basis or by using the DMA modes. A byte
DMA mode is provided for DMA transfers to or from other
byte oriented /0 devices. The word DMA mode allows data
transfers in standard addressed memory.

VME-SASI BOARD
Figure 1

Interrupts report the conditions of controller status available
and the end of DMA transfer.

The daisy chain bus request and interrupt request
configuration of the VMEbus allows multiple VME-SASI
boards to be used in a system. Each VME-SASI board
address, within shortl/0 address space, is selected (8 word
increments) by strapping on the P2 connector.

A control register provides the capability to select the
Interrupt priority level, bus request level, User/Supervisor
access, DMA mode, and diagnostic status.

A red/green bi-color LED provides a visual indication of the
diagnostic status of the board.

The VME-SASI Block Diagram is shown in Figure 2.
INSTALLATION

The VME-SASI mates with the VMEbus standard
connections as defined by the VMEbus Technical

Specification. The SASI bus connections are made through
the P2 connector. The P2 signals are defined in Table 1.
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P2 CONNECTOR
Table 1

VME-SASI P2 CONNECTOR SIGNALS
PIN NO. ROW A ROW B ROWC

1 CA15 +5V CA14

2 CA13 GND CA12

3 CA 11 R'SVED CA10

4 CA 9 A24 CA 8

5 CA 7 A25 CA 6

6 CA 5 A26 CA 4

7 GND A27 GND

8 DATA O* A28 SIGGND

9 DATA 1* A29 SIGGND
10 DATA 2* A30 SIGGND
11 DATA 3* A31 SIGGND
12 DATA 4% GND SIGGND
13 DATA 5% +5V SIGGND
14 DATA 6* D16 SIGGND
15 DATA 7% D17 SIGGND
16 NU D18 NU
17 NU D19 NU
18 NU D20 NU
19 NU D21 NU
20 NU D22 NU
21 NU D23 NU
22 NU GND NU
23 NU D24 NU
24 NU D25 NU
25 BSY* D26 SIGGND
26 ACK* D27 SIGGND
27 RST* D28 SIGGND
28 MSG* D29 SIGGND
29 SEL* D30 SIGGND
30 C*/D D31 SIGGND
31 REQ* GND SIGGND
32 I70* +5V SIGGND

NU - NOT USED

CA - COMPARED ADDRESS Strap address lines to ground to select the desired SASI short /0 address.
SIGGND - SIGNAL GROUND To be used when a ground is desired for each signal such as a twisted pair, or alternating
grounds in a flat cable.

Address Strapping

are grounded, the base address will be FFOO00. The P2
The VME-SASI slave address resides in short 1/0 address pins are listed in Table 2.
addressing space and is strappable to any sixteen byte /0
address boundary. Base address selection is made by SASI P2 Interface
strapping the desired address via the P2 connector.

The SASI signal pinout on the P2 connector is shown in
The P2 address pins are a logic high (true) when left open.  Table 3. The P2 - GND column indicates the ground
Therefore, to select the desired base address, strap the  associated with each signal for cabling purposes. Note that
address bits required to be logic low (false) to ground. If all the pinouts are compatible with a 50 pin flat cable to
pins are left open, the base address will be FFFFFO. If all pins interface directly to a SASI bus.
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P2 ADDRESS STRAPPING PINS

Table 2
A4 - P2-6¢c .
Ab P2-6a
A6 P2-5¢
A7 P2-5a
A8 P2-4c
A9 P2-4a
A10 P2-3c
Al1 P2-3a
Al12 P2-2c
A13 P2-2a
Al4 P2-1c
A15 P2-1a
P2 SASI SIGNALS
Table 3
SASI SIGNAL P2 - PIN P2 - GND
DATA O* a8 c 8
DATA 1* a9 c9
| DATA 2* alo c10
| DATA 3* al1l cl1
DATA 4* al2 c12
DATA 5* al3 c13
DATA 6* al4 cl4
DATA 7* alb c15
BSY* a25 c25
ACK* a26 c26
RST* ~a27 c27
MSG* a28 c28
SEL* ~.a29 c29
C/D* -a30 c30
REQ* a31 c31
1/0* a32 c32

TECHNICAL INFORMATION
Register Map

All registers on the VME-SASI are accessed through short

-1/0 addressing. The exact address block (8 words) is

selected by address strapping (A4-A15) on the P2
connector. All registers may be accessed as word registers
on even addresses. All registers, except the upper byte
registers that are ““don’t cares”, may be accessed as byte
registers. If an attempt is made to access a “don’t care”
upper byte register as a byte, the SASI will not respond and
a bus timeout will occur. The upper byte “don’t care”
registers are shown in Figure 3 as X's.

The registers are listed below in the order of their offset

from the base address selected by the address straps on P2.
The register map is shown in Figure 3.

OFFSET REGISTER

- DMA STATUS

- DMA COMMAND

- UPPER BYTE COUNT

- DONT CARE

MIDDLE BYTE DMA ADDRESS
- DONT CARE

- DONT CARE

- DONT CARE'

mO>»oooA~NO
.

OFFSET REGISTER

* indicates true low'signals -

- INTERRUPT VECTOR

- CSR

- LOWER BYTE COUNT

- UPPER BYTE DMA ADDRESS
LOWER BYTE DMA ADDRESS

- CONTROLLER COMMAND/STATUS
- CONTROLLER SELECT

- CONTROLLER DATA

MOwmoONOWw-=
'
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REGISTER MAP
Figure 3

D15 D14 D13 D12 D11 D10 D09 D08 DO7 DO6 DO5 D04 DO3 DO2 DO1 DOO

(?OtII:IIAP BERR 825* REQ*| 10 | C/D | BSY* | MSG* INTERRUPT VECTOR NUMBER
R/W BRQ | BRQ | TEST | IRQ | IRQ IRQ
TMSG | TBSY | TC/D | MODE(MODE| ---- | DMA| RE SYS | U/s PRI PRI | ENA | LEV | LEV | LEV
u L TIVO | EN SET || FAIL u L BLE U M L
BYTE COUNTER
X | X | X I X | X I X | X l X UPPER BYTE OF DMA ADDRESS
MIDDLE BYTE OF DMA ADDRESS LOWER BYTE OF DMA ADDRESS
X X X X X X X X CONTROLLER COMMAND/STATUS
X X X X X X X CONTROLLER SELECT
X X X X X X X X CONTROLLER DATA

Register Descriptions

Referring to the register map, the top word register resides
at the base address (XXX0). The low byte is the VECTOR
NUMBER register. Each register and its bit functions are
defined below.

Interrupt Vector Register

DOO -

DOO the interrupt vector register is programmed
by the user to contain the vector number for the
SASI interrupt service routine.

POWER UP/RESET VALUE - Indeterminate/
Unchanged

DMA Status Register (Read Only)

D15 -

D14 -

D13 -

D12 -

DMA COMPLETE* indicates when a DMA
operation has been completed by a ‘O’ being
placed in this bit. When a new DMA operation is
started, the DMA COMPLETE bit is set
automatically to ‘1.

BERR indicates that a bus error occurred during
a DMA operation while the SASI was the
master. When a bus error occurs, the DMA
operation is terminated, and an interrupt
request is issued. The address at which the bus
error occurred remains the DMA address
registers. BERR is reset when the DMAEN bit is
set in the CSR register.

RESET* is aread only bit which is the state of the
SASI bus RESET* signal. Normally, this bit is
used for diagnostic purposes.

REQ* is the SASI request line. When this bit is
low, the controller is requesting or presenting
data on the SASI bus. During polled operation,

D11 -

D10 -

DO9 -

DO8 -

this bit must be low for the SASI data to be valid.
This is true when the controller is inserting data
onthe SASI bus, and when he is requesting data
on the SASI bus.

I/0 indicates the direction the SASI bus is
presently being set by the controller. A ‘0" means
is inputting data from the controller. A ‘1’
indicates the SASI is outputting data to the SASI
bus.

C/D indicates the type of data being transferred
over the SASI bus. A ‘0’ means a command or
command status is being transferred.

BSY* bit indicates the active status of the
controller. BSY* set to ‘0’ indicates the controller
is selected and ready to conduct transactions
over the SASI bus. BSY* set to ‘1" indicates the
controller is waiting for a new command.

MSG* indicates that a command has been
completed by the controller.
POWER UP/RESET VALUE - indeterminate

CSR Register

DO7 -

D06 -
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SYSTEM FAIL* is a status bit that can be set (1)
or reset (O) to turn on a red (O) or green (1) LED.
The system fail LED is set to red by a hardware
system reset or by programmed access. The LED
is set to green by programmed access only. This
LED is intended to be used as a diagnostic
indicator.

U/S allows user or supervisor mode access
when set to ‘1. When set to ‘O’, the SASI
registers can only be accessed in supervisor
mode.




DO5 - BUS REQUEST PRIORITY high bit

D04 - BUS REQUEST PRIORITY low bit
The two bus request priority bits select the level
that will be used to request the bus during DMA
operations.
00 - level 0,01 - level 1,10 - level 2, 11 - level 3

DO3 - TEST ENABLE bit provides selection of the test
mode. By setting this bit to ‘1’, the SASI control
signals are controlled by bits in the DMA
COMMAND register. and provide wrap-around
of the data transfer handshake bits. Do not set
the test enable bit high when a controller is
connected. See the test mode section for more

details.

D02 - INTERRUPT REQUEST PRIORITY level select
high bit

DO1 - INTERRUPT REQUEST PRIORITY level select
middle bit

DOO - INTERRUPT REQUEST PRIORITY level select

low bit. The interrupt request priority level bits
select the level (1-6) to be used for interrupts.
The interrupt request priority bits are binary
coded. If level O or 7 is selected, the interrupt
requests are disabled.

POWER UP/RESET VALUE - 00

DMA Control Register

D15 - TMSG is a test control bit for the SASI bus
MSG* signal. The MSG* signal will assume the
opposite state of this bit when the TEST ENABLE
bit is high.

D14 - TBSY is a test control bit for the SASI BSY*
signal. The BSY* signal will assume the
opposite state of this bit when the TEST ENABLE
bit is high.

D13 - TC/D is a test control bit for the SASI C/D
signal. The C/D signal will assume the opposite
state of this bit when the TEST ENABLE bit is

high.
D12-  MODE selection high bit
D11-  MODE selection low bit

Mode bits select the operating mode of the SASI.
The four modes are selected by setting the high
and low bits to the binary value of the mode.

00 - MODE 0 01 - MODE 1
10 - MODE 2 11 - MODE 3
D10-  R/W selects the DMA direction

1 - DMA read is selected. Data is DMA’ed from
memory to the controller.

O - DMA write is selected. Data is DMA'ed from
the controller to the memory. )

When TEST ENABLE =1, this bitis also the TI/O
test control bit for the SASI 1/0 signal. The 170
signal will assume the opposite state of this bit.

DO9 - DMAEN enables the SASI to start a DMA
transfer. DMAEN is automatically reset to ‘O’
when the DMA transfer is completed or a bus
error occurs.

DO8 - RESET is used to reset the controller. This bit

must be set to ‘1" then to ‘0" to reset the
controller.
POWER UP/RESET VALUE - 00

Byte Count Register

D15 - DOO The byte count register is used to set the
number of bytes to be transferred duringa DMA
operation. .
POWER UP/RESET VALUE - 0000

DMA Address Upper Byte Register

DO7 - DOO DMA access will begin in the upper
address.This register represents A23 - A16.
POWER UP/RESET VALUE - Indeterminate/
Unchanged :

DMA Address Lower Word Register

D15 - DOO DMA access will begin in the lower
address. These bitsrepresent A15 - AO1. Bit O of
this register is always set to O (even address) by
the hardware.

POWER UP/RESET VALUE - Indeterminate -
Unchanged

Controller Command/ Status Register

DO7 - DOO All command and command status
transfers with the controller are transferred
through this register.

POWER UP/RESET VALUE - Indeterminate

Controller Select Register

DO7 - DOO Up to eight controllers can be selected, one
at a time, by setting one of the eight bits of this
register ‘1. A ‘1’ must be assigned to one bit in
this register before each controller command.
This register may be read to determine which
controller. was last selected.

POWER UP/RESET VALUE - Indeterminate

Controller Data Register

DO7 - DOO All data transfers with the controller must
be through this register. Data is specified as any
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bytes (except for the controller select, the
command bytes, or the command status bytes)
transferred to or from the controller.

POWER UP/RESET VALUE - Indeterminate

Register Access

All registers are read/write except the DMA STATUS
register which is read only. The byte registers which contain
all “don’t care” bits are not accessible as byte registers. If
access to these “don’t care’ registers is attempted, the
SASI will not respond with a bus DTACK*.

Registers can be accessed as byte registers, with the above
restrictions, or as word registers on even addresses.

While DMA operations are in progress (DMAEN bit set in
DMA CONTROL register), the writes and reads of some
registers are inhibited to prevent the DMA operation from
being corrupted. If an illegal access is attempted, the SASI
will not respond with a bus DTACK*. lllegal register reads
and writes, occurring during DMA operations, are listed in
Table 4.

ILLEGAL/LEGAL REGISTER ACCESS DURING DMA
Table 4

REGISTER (I = ILLEGAL,

WRITE

L = LEGAL)
READ

CSR |
DMA COMMAND L
INTERRUPT VECTOR |
DMA STATUS |
BYTE COUNT |
DMA ADDRESS UPPER |
DMA ADDRESS LOWER |
CONTROLLER
COMMAND/STATUS I
CONTROLLER SELECT [ L
CONTROLLER DATA | |

rrrrroror

-

A restriction for slave access to the controller register, when
the DMA is not enabled, is that they be accessed per SASI
protocol. That is, the COMMAND/STATUS register can
only be accessed when a command or status transfer is
required; the SELECT register may be accessed only when
the controller is to be selected; the DATA register may only
be accessed when data is to be transferred. If access to any
of these registers is attempted when the SASI interface is in
the wrong phase, the VME-SASI will not respond with a
DTACK*. Table 5 specifies the SASI signal conditions
required for legal access to the controller registers. Note
that for any slave access to be legal, the DMA must not be
enabled (DMAEN=0 in CSR).

CONTROLLER REGISTER LEGAL ACCESS
CONDITIONS

Table 5

REGISTER BSY* [ 10 | C*/D | REQ*
WRITE SELECT 1 X X X
WRITE COMMAND 0 1 0 0
WRITE DATA 0 1 1 0
READ SELECT X X X X
READ STATUS 0 0 0 0
READ DATA 0 0 1 0
X - DON'T CARE

Interrupt Requests

Interrupt requests can be programmed to levels 1-6 via the
CSR register. Programming the interrupt level to O or 7
disables any interrupt requests from being generated.

Interrupt requests are issued for the following conditions:

a) After any DMA operation is completed. Completion of a
DMA is defined to be when the byte counter counts down to
zero or the controller has completed a command.

b) After a bus error occures during a DMA operation. The
address where the error occurred remains in the DMA
address register.

Operating Modes

One of four operating modes can be selected for DMA
operations. The mode is selected by setting the MODE bits
of the CSR register to the binary value of the mode number
desired. The four modes are described below.

Mode O

This mode allows data transfers with the controller actually
transferring the data to memory. Each data transfer from or
to the controller requires a handshake sequence to be
performed. When the DMA is enabled, handshakes are
performed until the byte counter goes to zero. Then an
interrupt request is issued, and the DMA is disabled.

Mode 1

This is the byte DMA mode. The SASI performs DMA byte
data transfers to the same short I/0 address in the DMA
address register. The Address Modifier codes placed on the
bus are for short 1/0. The DMA is complete when the byte
count goes to zero or when the controller command is
completed. An intrrupt request is issued and the DMAEN bit
is reset on completion of the DMA operation. The DMA
address does not increment in this mode; the same address
is used for all byte data transfers.
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Mode 2

Thisis the word DMA mode. The SASI performs word DMA
transfers to the address in the DMA address register. The
Address Modifiers are set for Data accesses. The DMA is
complete when the byte count goes to zero or when the
controller command is completed. An interrupt request is
issued and the DMAEN bit is reset on completion of the
DMA operation. The DMA address continues to the next
even address after a DMA transfer.

Mode 3

This mode is similar to MODE O; however, the handshakes
are performed with the controller until the command has
been completed. In Mode O, they are performed until the
byte count goes to zero. DMA data transfers do not occur in
this mode; the data is thrown away. An interrupt request is
issued when the controller command is completed.

User/Supervisor Access

The level of access to the SASI is determined by the state of .
the U/S bitinthe CSR register. When the U/S bitis ‘0", only
the supervisor may access the SASI. When the U/S bit is
‘1", both the user and supervisor may access the SASI.

When both the user and supervisor are allowed access, the
mode of the DMA operation is the same as the mode of the
master that programmed the SASI to do the DMA operation.
That s, if the SASI is programmed in the user mode to do a
DMA transfer, then the address modifier code used for the
DMA transfer will be a user code. If the SASI is programmed
in the supervisor mode, the address modifier codes for the
DMA will be a supervisory code.

Using the Test Mode of the SASI

The SASI provides a diagnostic test mode which allows the
SAS| to test the SASI interface and perform DMA
operations without a controller connected. The test mode
should be used only when the controller is disconnected.
When the TEST ENABLE bit in the CSR is set high, the test
mode is selected and the SASI signals are controlled as
follows:

REQ* -~ ACK* is connected to REQ*

BSY*-  SEL* and TBSY are logically or’ed and inverted
and then connected to BSY*

170 - R/W is connected to I/0

C/D- TC/D is inverted and then connected to C/D

MSG* - TMSG is inverted and then connected to MSG*

RESET* - RESET* is controlled normally through the CSR

' register. The RESET* signal itself is read through

the DMA STATUS register.

When the TEST ENABLE bit is selected, a DMA read or write
transfer may be performed by setting the SASI signals to the
proper state and then enabling the DMA. Since the SASI
databus is not connected to anything, all ‘O’s will be written

into write DMA's. During read DMA's, the data at the SASI
bus ry during is going out and cannot be checked.

This test mode allows the user to verify most of the DMA
master logic used during an actual DMA operation.

Using the VME-SASI with a SASI Controller

An example of how to use the VME-SASI with a SASI
controller for programming purposes is given in this section.

The basic SASI protocol must always be followed, or errors
will occur. The basic SASI protocol is described below, and
an example of a DMA read or write is presented.

SASI Protocol

The protocol discussed here is only applicable to the
software and hardware protocol which must be monitored
by the user program while using the VME-SASI. Interface
signals, which provide status of the present condition of the
interface, are available in the DMA status register. The
description of the status bits is given in the register
definition section. Table 6 presents typical interface phases
identified by the state of the status bits.

The DMA STATUS BSY* bit signifies that the controller is
selected and is either awaiting a command or executing a
command. When the BSY* bit returns high, the command
has been completed, including all of the data and status
transfers to and from the controller.

If the controller is in an unknown state, or if execution is
beginning from power up, the controller should be reset. To
reset the controller, set the reset bit of the DMA CONTROL
register high then low. The STATUS register bits BSY*,1/0,
C/D, and MSG* should be ‘1’ following a reset.

The controller sequence to execute a command is constant.
The sequence is as follows. When reading or writing bytes
to the controller command/status, select, or data registers,
ensure that the REQ* bit in the DMA status register is ‘O".
REQ* low means the controller either wants data or has
data ready. If the controller registers are accessed before
the controller is ready, a bus timeout will probably occur.

1) Set the byte count - Write the number of bytes to be
transferred by a DMA operation into the BYTE COUNT
register.

2) Setthe DMA address - Write the starting address for the
DMA operation into the DMA ADDRESS register.

3) Select the controller - The controller is selected by
writing a ‘1" to the bit number representing the controller to
be selected. Controller selection is done through the
CONTROLLER SELECT register.
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SASI INTERFACE PHASES

Table 6
BSY* 170 C/D MSG* | INTERFACE CONDITION

1 1 1 1 After a RESET has been issued, or after command status bytes
have been read.

0 1 0 1 The controller is receiving or is ready for a command from the
SASI. This condition exists after controller selection.

0 1 1 1 The controller requests data from the SASI.

0 0 1 1 The controller is putting data on the bus for the SASI.

0 0 0 1 The controller command status byte is available to the SASI.

0 0 0 0 The controller sends a message byte to inform the SASI that the
command is complete including the status byte. The next state of
the status bits will be all 1’s indicating the controller is ready for
selection.

ENDING STATUS: 1I/0 =1, C/D =0, BSY* =0, MSG* =

4) Send command tothe controller - The controller expects
a six or ten byte command. All command bytes must be
written through the CONTROLLER COMMAND register.
The format and exact data for specific commands are
controller dependent.

ENDING STATUS after:

Write command -1/0 =1, C/D = 1, BSY* = 0, MSG* = 1
Read command - 1/0 =0, C/D = 1, BSY* = 0, MSG* =1
End of command -1/0 =0, C/D =0, BSY* =0, MSG* = 1

5) For DMA transfers (reads or writes), set DMA direction,
DMA mode, and enable DMA. The final step to initiate the
command sent to the controller and perform the associated
DMA transfers is to set the appropriate DMA MODE, DMA
direction (read or write), and DMAEN bits in the DMA
CONTROL register. The mode and direction should be set
prior to this step. The DMA operation is actually started by
setting the DMAEN bit to ‘1. This is the last step. When the
DMA is completed, the SASI will issue an interrupt request.

ENDING STATUS: The completion of a DMA operation may
not actually be the completion of the command. This
condition may occur if the set byte count is less than the
number of sectors commanded to be read or written.
Therefore, two status conditions can exist at this point.

End of Command Status: |/0 = 0, C/D =0, BSY* =0,

MSG* =1
Not End of Command Status: 1/0 =X, C/D =1, BSY* =0,
MSG* =1
X =1 for DMA read, O for
DMA write

6) If the command was completed, the controller presents
one byte of status which must always be read to complete

the transaction for any command. The status byte must be
zero for a no error status. The status bytes must be read
through the CONTROLLER COMMAND/STATUS register.
When reading the status byte, the REQ* signal must be true
for valid status. The DMA STATUS register bits are given
below.

STATUS AFTER Error Status Byte read:
1/0=0,C/D =0, BSY* =0, MSG* =0

7) After the status byte is read, the controller presents a
message to the SASI indicating that the controller is
through with both the command and status phases and will
be ready for a new command after the message is read. The
message must be read through the CONTROLLER
COMMAND/STATUS register. Note that when reading the
message byte, the REQ* signal must be true for a valid
message. The DMA status bits after reading the message
are given below. :

STATUS AFTER réading message byte:
1/0=1,C/D =1,BSY* =1, MSG* = 1

Notice that the BSY* bit went high after the last sta{u‘s byte
was read, indicating that the command was completed.

8) In step 5, if the command data transfer was not
completed, the rest of the data must be transferred by
resetting the byte count to the number of bytes left to be
transferred, or by using MODE 3. If MODE 3 is used, the
data is not used. Handshaking with the controller is
performed simply to complete the data transfer. Status is
then available when the end of the command is reached. If
status is not required, reset could be issued to the controller
to setup for a new command.
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ELECTRICAL SPECIFICATIONS
VMEbus Drivers
Totem-Pole VoL = 0.6V Max @ 48 MA
Vou =24V Min @ 3 MA
Three State VoL = 0.6V Max @ 48 MA

Vou =24V Min @ 3 MA
loz=+50 uAMax@2.4Vor0.5V
Open-Collector Von = 0.6 V Max @ 48 MA
lon =50 A Max @ 5 V

VMEbus Receivers

V=08V Max
Vi = 20V Min
V), =-400 A Max @0 <V <05
Vj =50 uAMax @ 5.0 >V >2.7

Power Requirements

+5V 475V 10525V @ 3.5 ATyp, 4.5 A Max

MECHANICAL SPECIFICATIONS

630 inches (160 mm)

9.20 inches (233.68 mm)
0.062 inches (1.57 mm)

0.5 inches (14.73 mm)

96 pin DIN 41612 Compliant

Length:

Width:

Board Thickness:
Component Height:
Connectors:

ENVIRONMENTAL SPECIFICATIONS
Operating:

0°C to 60°C
0 to 90% non-condensing

Temperature Range
Relative Humidity

SASI Bus Drivers (Open-Collector) Ston;age:
Bus terminated with 220/330 Ohms Temperature Range -10°C to 85°C
VgL = 0.5V Max @ 48 MA
Vo = 2.5V Min
SASI Bus Receivers
Bus terminated with 220/330 Ohms
V). =08V Max @ 0.8 MA
Vi =20V Min
ORDERING INFORMATION
Designator Description Part No.
VME-SASI VME SASI Interface Board with Technical Manual MK75802
VME-SASI VME-SASI Technical Manual only 4420341
Technical Manual
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R UNITED
e &1 TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

PRELIMINARY

VME-SIO

FEATURES

O Four independent full-duplex serial channels
e RS-232 Data Rates to 19.2 K Baud
e RS-422 Data Rates to 307.2 K Baud

0O VMEbus compatible

O Software programmable Baud Rates

O Software Controllable front panel status LED

O Read/Write Control Register

O Software programmable self test mode

O All 1/0 via Back Plane Connectors

O Asynchronous Operation

5, 6, 7, or 8 bits/character

1, 1'%, or 2 stop bits

Even, odd, or no parity

X16, X32 and X64 clock modes

Break generation and detection
Parity, overrun, and framing error detection

O Binary Synchronous Operation
® Internal or external character synchronization
¢ Monosync or bisync operation
e Automatic sync character insertion
® CRC generation and checking

a HDLC and IBM SDLC Operation

Abort sequence generation and detection
Automatic zero insertion and detection
Automatic flag insertion between messages
Address field recognition

I-field residue handling

Valid message protected from overrun

CRC generation and checking

VME SYSTEM

The VMEbus was designed jointly by Mostek, Motorola, and
Signetics and introduced in Oct. 1981. It offers a
combination of high performance timing parameters,
compact form factor, and advanced functional capability
appropriate for today’s application of 16-bit micro-
processors such as the MK68000.

VME-SIO
Figure 1

VME-SIO

The VME-SIO (MK75801-0-01/02) serves as a four
channel full duplex serial communication module for the
VMEbus. The VME-SIO block diagram is shown in Figure 2.
A typical system configuration is shown in Figure 3.

The MK75801-0-01 offers four channels of RS-232(DCE);
the MK75801-0-02 offers two channels of RS-232(DCE)
and two channels of RS422 data communications.

Each of the four channels is a full duplex serial link. Each
channel is supported with separately programmable Baud
Rate generation.

The VME-SIO can generate and check CRC codes in
synchronous mode and can be programmed to check data
integrity in various modes.

The VME-SIO is programmable for supervisor/user access.
When selected for user access, the SIO can be accessed in
either the supervisor or user state. However, when the
VME-SIO is selected for supervisor space, the module can
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VME-SIO BLOCK DIAGRAM

Figure'2 . :
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SYSTEM CONFIGURATION DIAGRAM
Figure 3
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VMEbus

only be accessed in the supervisor state. When accessed by
the user state when programmed for supervisor state, the
module will not respond with DTACK*. Programming of the
user/supervisor state is via the module’s control register
(CR).

The VME-SIO is programmable for interrupt priority levels
via the module’s control register (CR). The module provides
an interrupt vector as described by the VMEbus Technical
Specification. Each MK3887-4 SIO chip may provide a
unique vector, thereby allowing separate service routines
for the RS-232 and RS-422 1/0 ports.

The module’s address strapping is accomplished via the P2
(J2 backplane) connector. The address strapping allows the
VME-SIO module to exist anywhere within the short |/0
addressing space on 32 byte boundaries. Only Byte (8 bit)
data transfers are supported. If a word or longword transfer
is attempted, the VME-SIO will not respond with a DTACK*.

A facility for on-line self test mode is provided via the self
test bit in the modules control register. When this bit is set,
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the transmit of each channel is looped back into the receive
side of the same channel, thus enabling the use of self test
diagnostics. The switching is on the MK3887 side of the
channel driver/receivers, so it is not required that the
module be disconnected from the serial transmission lines
in order to use this feature.

VMEbus INTERFACE INSTALLATION

The VME-SIO mates with the VMEbus Standard
connections as defined by the VMEbus Technical
Specification. The P1 signals are defined in Table 1. The P2
signals are defined in Table 2.

Table 1 identifies the VMEbus backplane J1/P1 connector
pin assignments for the VME-SIO. The table lists the pin
assignments by pin number order. (The connector consists
of three rows of pins labeled rows A, B, and C.) All signal
pins defined by the VMEbus Technical Specification are
listed; those not used by the VME-SIO are indicated as (NC).




J1/P1 PIN ASSIGNMENTS VME-SIO

Table 1

ROW A ROW B ROW C
PIN SIGNAL SIGNAL SIGNAL
NUMBER MNEMONIC  MNEMONIC MNEMONIC
1 - DO1 BBSY* (NC) DO8 (NC)
2 DO1 BCLR* (NC) DO9 (NC)
3 ‘D02 ACFAIL* (NC) D10 (NC)
4 D03 BGOIN* ‘D11 (NC)

5 D04 BGOOUT* D12 (NC)
6  DO5 BG1IN* D13 (NC)
7 ‘D06 BG10UT* D14 (NC)
8 D07 BG2IN* D15 (NC)
9  GND BG20UT* GND
10~ SYSCLK BG3IN* SYSFAIL*
11 GND BG30UT* BERR*
12 DS1* BRO* (NC) SYSRESET*
13 DSO* BR1* (NC) LWORD*
14 WRITE* BR2* (NC) AMS5
15 GND BR3* (NC) A23 (NC)
16 DTACK* AMO A22 (NC)
17 GND AM1 A21 (NC)
18 AS* AM2 A20 (NC)
19 GND AM3 A19 (NC)
20 - IACK* - GND : A18 (NC)
21 IACKIN* SERCLK(1) (NC A17 (NC)
22 . IACKOUT* SERDAT (1)(NC)  A16(NC)
23 ¢ AM4 GND - A15 :
24 AO7 IRQ7* (NC) Al4
25 AOB IRQ6* A13
26 A0S IRQ5* A12
27 AO4 IRQ4* A11
28  A03 IRQ3* A10
29 "A02 IRQ2* A09
30 AO1 IRQ1* AO8
31 12V +5V STDBY (NC) - +12V
32 4BV +5V © 4BV

NOTE:

SERCLK and SERDAT represent provision for a special serial communication

bus protocol still being finalized.
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Table 2 identifies the VMEbus backplane J2/P2 pin assignments by pin number order. (The connector consists
assignments for the VME-SIO. The table lists the pin of three rows of pins labeled A, B, C.)

J2/P2 PIN ASSIGNMENTS VME-SIO

Table 2
ROW A ROW B ROW C
PIN SIGNAL SIGNAL SIGNAL
NUMBER MNEMONIC  MNEMONIC MNEMONIC
1 CA15 +5 CA14
2 CA13 GND CA12
3 CAT1 (N/C) CA10
a4 CA09 (N/C) CAO8
5 CAO7 (N/C) CA06
6 CAO5 (N/C) (N/C)
7 (TXA)BA (N/C) (TSETAIDB
8 (RXA)BB (N/C) (RTSA)CA
9 (RSETA)DD (N/C) (CTSAICB
10 (DSRA)CC (N/C) (GNDAJAB
1 (DTRAJCD (N/C) (RSLDA)CF
12 (TSETA)DA GND (N/C)
13 (TXB)BA +65 (TSETB)DB
14 (RXB)BB (N/C) (RTSBJCA
15 (RSETB)DD N/C) (CTSB)CB
16 (DSRB)CC (N/C) (GNDB)AB
17 (DTRB)CD (N/C) (RSLDB)CF
18 (TSETB)DA (N/C) (N/C)
19 (TXC)BA (N/C) (TSETC)DB
20 (RXC)BB (N/C) (RTSC)CA
21 (RSETC)DD (N/C) (CTsc)cB
22 (DSRC)CC GND (GNDC)AB
23 (DTRC)CD (N/C) (RSLDC)CF
24 (TSETC)DA (N/C) (N/C)
25 (TXD)BA (N/C) (TSETD)DB
26 (RXD)DD (N/C) (RTSD)CA
27 (RSETD)DD (N/C) (CTSD)CB
28 (DSRD)CC (N/C) (GND DD)AB
29 (DTRD)DD (N/C) (RSL DD)CF
30 (TSETD)DA N/C) (N/C)
31 (N/C) GND (N/C)
32 (N/C) +5 (N/C)
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- ADDRESS STRAPPING

The VME-SIO module may be configured to reside on any
32 byte boundary within the short 1/0 page. The short |/0
page is at base hex address FFOOOO through FFFFFF.
Therefore, eleven address lines must be configured by the
installer, A15-A5.

All of these address straps are available on the P2 connector
per Table 3. By having the straps on P2, the system is
configured one time at the backplane and the VME-SIO has
no configuration straps at all.

These pins may be configured in any convenient manner on
the backplane. The polarity of the pins is logically true. Strap
the pins to ground if a zero address is desired; otherwise,
allow the pin to remain open. For example, the base address
with all pins open is FFFFEQ; all pins strapped to ground
results in a base address of FFO00O.

MK75602-0-01 TO RS-232 CONNECTOR
Table4 :

SIGNAL PIN NO. VME-SIO P2 PIN

ADDRESS STRAPPING PINS

Table 3
Ab P2-6a
A6 P2-5¢
A7 P2-5a
A8 P2-4c
A9 P2-4a
A10 P2-3c
Al1 P2-3a
Al12 P2-2¢
A13 P2-2a
Al4 P2-1c
A15 P2-1a
TEST POINTS

The 8-pin header labeled J1 on the silkscreen is intended
for factory test purpose only. No user strapping is required.

SCRAMBLER CABLING

Because of the use of P2 as the interface connector, a cable
must be constructed to obtain EIA RS-232 standard pin outs
or Mostek standard RS-422 pin outs. This may be done in
any manner convenient to the installer.

In order to connect the MK75801-0-01 (4 channels RS-
232) to standard RS-232 connectors, refer to Table 4.

In order to make standard connectors to the MK75801-0-
02 (2 channels RS-232, 2 channels RS-422), refer to Tables
5 and 6.

NAME EIA CHANNEL NO.
RS-232 RS-232 a b c d
BA 2 7a 13a 19a 25a
BB 3 8a 14a 20a 26a
CA 4 ) 8c 14c 20c 26¢
CB 5 9c 15¢ 21c 27c
cC 6 10a 16a 22a 28a
AB 7 10c 16¢ 22¢ 28c
CF 8 11c 17¢ 23c 29c
DB 15 7c 13c 19¢ 25¢
DD 17 9a 15a 21a 27a
CcD 20 11a 17a 23a 29a
DA 24 12a 18a 24a 30a
MK758010-0-02 2 CHANNELS TO RS-232
CONNECTOR '
Table 5

SIGNAL PIN NO. VME-SIO P2 PIN
NAME EIA CHANNEL NO.
RS-232 RS-232 a b

BA 2 7a 13a

BB 3 8a 14a
CA 4 8c 14c
CcB 5 9c 15¢

cc 6 10a 16a
AB 7 10c 16¢

CF 8 11c 17c

DB 15 7c 13c

DD 17 9a 15a

CD 20 11a 17a

DA 24 12a 18a
NOTE:

The EIA RS-232 connector is a DB-25 type.

MK758010-0-02 2 CHANNELS TO MOSTEK RS-422
CONNECTOR

Table 6
PIN NO. SIGNAL SI0 PIN ON P2
MOSTEK SIGNAL CHANNEL NO.
RS-422 RS-422 c d
5 TXD+ 19a 25a
1 TXC+ 20a 26a
2 TXC- 20c 26¢
8 RXD- 21c 27c
9,10 GND 22c 28c
4 RXC- 23c 29c
6 TXD- 19¢ 25¢
7 RXD+ 21a 27a
3 RXC+ 23a 29a
24a 30a
NOTES:

1. The RS-422 pin outs only apply to channels 2 and 3.
2. The Mostek RS-422 connector is a 10 pin header.
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APPLICATIONS

The registers of the VME-SIO are summarized in Table 7.
Their uses are detailed in the following section.

M1 REGISTER

Since the VME-SIO uses aZ80 serial /0 chip to perform its
function, a means of synthesizing the Z80 interrupt
behavior was devised. The MK3887 needs a signal called
M1* to allow interrupts to be enabled. A Z80 CPU normally
would provide this signal. A register is available at hex
address O1 relative to the board base address for this
purpose.

After enabling interrupts on the MK3887, this register must
be written to. The data that is written to this register should
be a zero.

If hex data ED followed by 4D is written to this port, the
MK3887 serial 1/0 chip will perform a return from
interrupt, resetting all interrupt hardware.

CONTROL REGISTER

The VME-SIO has a Control Register (CR) which contains a
variety of functions. It has an offset from the board base
address of 03 hex.

CR-LED CONTROL

Bit D7 in the CR controls the led on the edge of the card. A
logical zero loaded in this bit lights red, a one lights green.
This lamp is intended for use as an indicator for diagnostics
performed on the VME-SIO module, but may be used for
any indicating function.

CR-SELF TEST

Bit D5 causes the transmit data to be connected to the
receive data for each channel. This allows diagnostics to be
written to test the VME-SIO.

CR-USER/SUPERVISOR ENABLE

Programming CR bit D6 to a logical one allows the card to be
available in user mode. The card is available to the bus in
supervisory mode at all times. If programmed to a zero, only
the supervisor can access the card. User requests will not
generate a DTACK* on the VMEbus when D6 = 0.

CR-INTERRUPT PRIORITY
Bus interrupt priority levels 1-6 may be produced on the

VME-SIO. The desired priority level is programmed in CR
bits D2, D1, DO.
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REGISTER SUMMARY VME-SIO

Table 7
ADDR OFFSET
FROM BASE
ADDR. D7 D6 D5 D4 D3 D2 D1 DO SI0 REGISTER
01 e : : M1
03 STATUS | USER | SELF X X [ N T CONTROL
LED SUPV | TEST ; P R l
05 NOT USED
07 NOT USED
09 X X X SYNC B A ‘U D CHANNEL O
. R A T E
OB X - X X SYNC B A u D CHANNEL 1
: i R A T E
) X X X |SYNC | B A U D CHANNEL 2
R A T E
OF X X X SYNC B A Y D CHANNEL 3
R A T E
11 CHANNEL O
DATA
13 CHANNEL O
COMMAND
15 CHANNEL 1
DATA
17 CHANNEL 1
COMMAND
19 CHANNEL 2
DATA
1B CHANNEL 2
COMMAND
1D CHANNEL 3
DATA
1F CHANNEL 3
COMMAND
NOTE:
X = bit not used.
BAUD RATE REGISTERS
Baud rates on the VME-SIO are fully programmable. Each interface. This is the normal case in the synchronous mode.

channel has an independent register consisting of five bits. When programmed as a zero, the clock is produced by an on
Bit 4 selects the source of the Baud rate clock. When board generator. The rate of this clock is programmed by the
programmed to a one level, the clock is provided via the remaining four bits in the register as shown in Table 8.
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BAUD SELECTION RATE

Table 8
D3 D2 D1 DO X1
0 0 0 0 800
0] 0 0 1 1200
0] 0 1 0 1760
0] 0 1 1 2152
0 1 0 0 2400
0 1 0 1 4800
0 1 1 0 9600
0 1 1 1 19200
1 0 0 0 28800
1 0 o} 1 32000
1 0 1 0 38400
1 0 1 1 57600
1 1 0 o} 76800
1 1 0 1 1156200
1 1 1 0 153600
1 1 1 1 307200

NOTE:
The selection of the X1, X16, X32, X64 divisor modes is a function of the
MK3887 serial 1/0 chip.

X16 X32 X64
50 25 125
75 375 18.75
110 55 275
1345 67.25 33.63
150 75 375
300 150 75
600 300 150
1200 600 300
1800 900 450
2000 1000 500
2400 1200 600
3600 1800 900
4800 2400 1200
7200 3600 1800
9600 4800 2400
19200 9600 4800

CHANNEL DATA REGISTERS

The channel data registers are the actual data registers on
the MK3887 SIO components. Refer to the Mostek Z80
Microcomputer Data Book for detailed programming
information.

CHANNEL COMMAND REGISTERS

The channel command registers are the actual command
(WWO-->WW7, RWO-->RW3) on the MK3887 SIO
components. Refer to the Mostek Z80 Microcomputer Data
Book for detailed programming information.

ELECTRICAL SPECIFICATIONS
VMEbus DRIVERS
Totem-Pole VoL = 0.6 VMAX @ 48 ma
Voy =24V MIN @ 3 ma
Three-state VoL = 0.6 VMAX @ 48 ma

Voy =24V MIN @ 3 ma

lon = 50 ua MAX @ 2.4V or 0.5V
Open Collector Vo = 0.7V MAX @ 40 ma

loh =50 u MAX @5.0>V>27V

RS-232 PROTOCOL
RS-422 PROTOCOL

POWER REQUIREMENTS

+5 volts +56%, -2.5% @ 3.5 A max
+12 volts +5%, -3% @ 300 ma typical
-12 volts +5%, -3% @ 300 ma typical
PHYSICAL SPECIFICATIONS
LENGTH 6.30 inches (160 mm)
WIDTH 9.20 inches (233.68 mm)
BOARD THICKNESS 0.062 inches (1.57 mm)
WEIGHT 0.83 Ibs. (0.37 kg)
CONNECTORS

96 pin, IEC Standard (603-2 |EC-C096-M)
OPERATING TEMPERATURE RANGE

0 -60°C

RELATED PUBLICATIONS

The following technical publications may be helpful in using
the VME-SIO:

VMEbus TECHNICAL SPECIFICATION
Z80 MICROCOMPUTER DATA BOOK
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ORDERING INFORMATION

DESIGNATOR DESCRIPTION PART NO.

VME-SIO 4 channels RS-232 VMEbus compatible serial I/0 board . MK75801-01-01
with Technical Manual

VME-SIO 2 channels RS-232, 2 channels RS-422 VMEbus compatible MK75801-0-02
serial 1/0 board with Technical Manual

VME-SIO Technical Manual only _ 4420343
Technical Manual

1-32



UNITED
TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

VME-FDC
VME FLOPPY DISK CONTROLLER

MK75803

FEATURES
O VMEbus compatible

0O Word DMA or programmed byte data transfer over
VMEbus

O Programmable to control up to four 8 inch or four 6%
inch drives

O Programmable VME Interrupt Priority levels

0O Jumper selectable VMEbus Request level

O Selectable /0 address on P2 connector

O Single and Double density formats

0 5% inch Quad density capability

O Controls single and double sided disk drives

O Soft sector operation, including variable-length sectors
O IBM 3740 and System 34 diskette formatting capability
O Automatic track seek with verification

O Programmable step rate

O Single sector, multi sector or full track data transfers
O Automatic CRC generation and checking

O Interrupt driven or polled operation

O Programmable write precompensation

O 1 Year Warranty

DESCRIPTION

VME-FDC is a floppy disk drive controller board for the
VMEbus. The VME-FDC board provides all required
controlling, formatting, and interface logic between the
VMEbus and one to four floppy disk drives.

VME-FDC can control single or double sided 5% or 8 inch
Shugart compatible disk drives. Also 8 inch or 5% inch
drives may be used. All controls to configure the VME-FDC

VME-FDC
Figure 1

for single or double density format, and 8 inch or 5% inch
drives and selection of write precompensation are
programmable through the on-board drive control register.
The capability to use 5% Quad density drives is provided by
jumper selections.

Transfers are normally performed between the disk and
memory in standard addressing space, in a Direct Memory
Access (DMA) mode. DMA operations transfer 16 bit words
to conserve VMEbus time. Programmed data transfers can
also be performed using byte transfers. End of command
interrupt requests can be generated on one of the [RQ1-6
lines. Selection of the Interrupt Request level is
programmable through the control register. Bus request
levels for the DMA transfers are selected by on board
jumpers.

The VME-FDC provides a 256 byte FIFO data buffer. The
DMA controller writes data to or reads data from the FIFO
until the specified number of words are transferred. The
FIFO data buffer allows floppy data transfer rates to be
buffered between the VMEbus and the disk preventing data
overflow/underflow conditions. The FIFO data buffer is not
used during programmed data transfers.
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VME-FDC BLOCK DIAGRAM

Figure 2
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1-6 out 0-3 IN:  ouT . .
VMEbus
The VME-FDC includes a WD1797 Floppy Disk Contoller ~ Width 9.20in. (233.7 mm)
chip which provides advanced features including IBM 3740 Board Thickness .062 in. (1.57 mm)

or IBM System 34 diskette formatting capability, automatic
track seek with verification, programmable step rate, and
automatic CRC generation and checking. In addition, single
sector, multi-sector, or complete track transfers are
possible. ) : S

The daisy chain bus request and interrupt request
configuration of the VMEbus allow multiple VME-FDC
boards to be used in a system. Each VME-FDC board |/0
address, within short 1/0 address space, is selected (16
word increments) by jumpering on the P2 connector of the
board.

Functional control of the VME-FDC is provided through a
control register. Specific control for selection of Interrupts
levels, DMA mode, User/Supervisor access, and diagnostic
status is provided. A red/green bi-color LED provides the
user a means of displaying the diagnostic status of the
board. ’ :

PHYSICAL SPECIFICATIONS
Board Dimension

Length 6.30 in. (160 mm)

Connectors
96 Pin, IEC Standard (603-2 IEC-C096-M)
ELECTRICAL SPECIFICATIONS

VMEbus compatible
Shugart compatible floppy disk drive interface

Power Supply Requirements

+5V +5%, -2.56% @ 3.5 ATYP.
+12V £5% @ 1 ma Max.

OPERATING TEMPERATURE
0to 60°C
HUMIDITY

10% to 90% non-condensing
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SYSTEM CONFIGURATION DIAGRAM

Figure 3
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ORDERING INFORMATION

Designator Description Part No.
VME-FDC VME Floppy Disk Controller with Technical Manual MK75803
VME-FDC VME-FDC Technical Manual only 4420341
Technical Manual
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A UNIT COMPUTER
% TECHNOLOGIES PRODUCTS
MOSTEK DIVISION

VME-DRAM256
VME DYNAMIC RAM MEMORY CARD
MK75701

FEATURES

MK75701
O 256KB of Dynamic RAM Figure 1
O 5Vonly

O Byte parity with diagnostic support

m}

Control and Status register

[}

VMEbus slave

O

23 bit address

=]

Address and data-in latches

O On-board refresh

[m]

LED indicates board status

O Software programmable starting address

O Byte, word, and longword transfer

0O Dual connector, 160 MM Euro-card format

DESCRIPTION Performance:

. . . Access Time Cycle Time
The MK75701 is Mostek’'s VMEbus compatible dynamic

RAM board. The board features self-contained parity Cycle Type Typ | Max | Typ Max
generation and checking on all data stored in its array. The
Control and Status Register allows software control and Read, Non-parity 388 430 | 418 460
diagnosis of board functionality, thus facilitating system

diagnostics. The programmable starting address register Read, parity 434 484 464 514
allows automatic system configuration. Address modifiers
are decoded in a PAL which allows the possibility of custom Write 200 236 377 413

changes in the use of the modifiers. A board edge mounted
LED glows green to indicate proper operation of the card Read/Modify/Write| 680 776 710 806
and red in the event of a parity error. All refreshing of the
dynamic RAM's is controlled automatically by on-board Operating Temperature: 0 to 60°C

circuits.

Storage Temperature: -40 to 125°C
SPECIFICATIONS Humidity: 10 to 90% without condensation
Power: +5Vdcat4.9 A Operating Altitude: 10,000 feet
Capacity: 64K x 36 or 256 K byte Dimensions: 160 x 233 mm (6.3 x 9.2 inches)

Memory Cycle Types: Read, write, and read-modify-write Compatiblity: VMEbus compatible
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BLOCK DIAGRAM - ADDRESS AND CONTROL

Figure 2
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VME BUS DATA
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ORDERING INFORMATION

Designator Description Part NQQ

VME-DRAM256 VMEbus compatible memory board with 256 K bytes of MK75701-A-00
Dynamic RAM and Bytewyde parity; includes Technical Manual

VME-DRAM256 J  VMEbus compatible memory board with 256 K bytes of MK75701-B-00
Dynamic RAM, without parity; includes Technical Manual B

VME-DRAM256 TM Teqhhical Manual only . MK75701-0-22
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DIVISION

MMCPU

MEMORY MANAGING CENTRAL PROCESSING UNIT

MK75602

FEATURES
O VMEbus compatible
O 68000 Processor and 68451 Memory Management Unit

0O 128K bytes (to 512K bytes) on-board Dynamic Random
Access Memory (RAM)

O Byte parity generation and checking for RAM

O Dual-port RAM; accessible from 68000 and from
VMEbus

O Programmable VMEbus base address for RAM

O Programmable response to VMEbus Interrupt Requests
1-7

O Two on-board (EP)ROM sockets, 16K bytes (to 64K bytes)

[m}

8 MHz operation

]

+5 V only
O 1 year warranty
O Suitable for multiprocessor systems

The VMEbus was designed jointly by Mostek, Motorola, and
Signetics, and was introduced in October, 1981. It offers an
attractive combination of high performance timing
parameters, compact form factor, and the advanced
functional capability appropriate for today’s applications of
16-bit microprocessors such as the MK68000. With
features such as expansion to 32-bit address and data, an
independent serial communications bus, and open-ended
transaction coding, it provides for tomorrow’s applications
as well, assuring the user of a compatible upward growth
path for years to come. The international-standard compact
board size promotes functional modularity and low board
cost, and allows the user to select only those functions
needed for his application.

Mostek's VME board product line provides an ever-
expanding family of general-purpose modules, applicable to
a wide variety of systems and applications including data,
word, and image processing, communications, industrial
automation and robotics, data acquisition, and software
development. For specialized functions provided by other

VME-MMCPU
Figure 1

vendors or by the user, Mostek VME boards are totally
compliant with the VMEbus Specification, ensuring fully
functional operation with all other VMEbus compatible
modules.

VME-MMCPU DESCRIPTION

The VME-MMCPU is a state-of-the-art, high density
processing element which includes a 68000 processor, a
68451 Memory Management Unit (MMU), and 128K bytes
of read-write memory. The DRAM subsystem includes byte
parity checking, and can be programmed to be accessible to
privileged external masters on the VMEbus. The base
address of DRAM on the VMEDbus can also be programmed
to start at any multiple of 4K bytes.

The MMU stands between the 68000 and all on-board and
off-board elements of the system, providing address
mapping and access privilege checking on all cycles. The
MMU “completes” the architecture of the 68000 by
providing a meaningful distinction between the Supervisor
(operating system) and User (application) modes of
operation, as well as allowing a distinction between Code
(program) and Data address spaces and segments. Use of a
Memory Management facility is essential to prevent inter-
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VME-MMCPU BLOCK DIAGRAM
Figure 2 .
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program interference in multi-user systems, and promotes available, for a total on-board read-write
system integrity and thorough checkout of modular memory of 512K bytes.
software even in dedicated multi-tasking among co- ‘
operative programs. (EP)ROM: Address jumpering is provided for MK38000
masked ROMs, and for 27128 and projected
Several features of the MMCPU enhance its applicability to 27256 type EPROMs, for a total non-volatile
multi-processor systems: the MMU facility, the VMEbus memory of 32K bytes (27128) or 64K bytes
accessibility of on-board RAM at a programmable base (MK38000 or 27256).
address, and the fact that the MMCPU does not request or
use the VMEbus except as necessary. Once it has acquired  Speed:  The basic design comprehends 10 and 12 MHz

use of the VMEbus, the MMCPU will retain VMEbus control
if no other master is requesting the bus, thereby improving
performance for subsequent cycles on the VMEbus.
Performance in a multi-master or multi-processor system is
further enhanced by the fact that the MMCPU wiill release
.the Bus Busy signal during a cycle on the VMEbus, allowing
overlap of arbitration for the next master with the current
data transfer cycle by the MMCPU.

The MMCPU design includes provision for future
expansibility in several areas to provide the user with a
product with compatible growth potential as future LS| and
VLS| devices become available. The design includes
provision for the following types of expansion:

RAM: Nine multiplexed address lines are provided,
allowing use of 256K DRAM chips when

operation, with some parts' changes, when
enhanced-speed MMU'’s become available.

Additional MMCPU vérsions including these enhance-
ments are in the planning stages at this time.

In the standard notation put forth by the VMEbus
Manufacturers’ Group in the VMEbus Specification, the
MMCPU is described as follows:

MASTER A24:D16: Drives 23 address lines (16 Mbytes)
for Standard Address Space
transactions.

Drives. 15 address Imes (64K bytes)
for Short 10 transactions.

Drives and monitors 16 data lines,
Word and Byte transfers..
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SLAVE A24:D16:

REQUESTER:

INTERRUPT
HANDLER:

Decodes 23 address lines for
Standard Address Space trans-
actions.

Drives and monitors 16 data lines,
Word and Byte trarisfers.

Release on Request (ROR)

Early Release capability (during AS*
low)

Any of R(3), R(2), R(1), R(O) (STAT,
jumpered)

Any one of IH (x - y) (DYN,
programmed) where 1 < x <7 and
xsSys7

ENVIRONMENTAL
OPERATING
TEMPERATURE:

POWER:

PHYSICAL
CONFIGURATION:

PHYSICAL:

0 to 60°C ambient (allows for 10°C
local rise)
HUMIDITY: 0-90% RH.

55 Amax @ +5.25 VDC (4.3 A typ
at +56 VDC)

EXP (for power not bus expansion)

Length 6.30 in. (160 mm)

Width 9.20 in. (233.7 mm)

Board Thickness .062 in. (1.6 mm)
Weight 1.15 Ib. (0.52 Kg)

ORDERING INFORMATION

Designator Description Part Number
VME-MMCPU VME-MMCPU with Technical Manual MK75602-8 (8 MHz)
VME-MMCPU VME-MMCPU Data Sheet only 4420374

Data Sheet

VME-MMCPU VME-MMCPU Technical Manual only 4420375

Technical Manual
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K UNITED COMPUTER
-1 TECHNOLOGIES PRODUCTS
MOSTEK DIVISION
VME BASELINE SYSTEM
MK75101
FEATURES
VME BASELINE SYSTEM
O 68000 CPU Figure 1

O Down load firmware

O Five RS-232 Channels

O Two Timer Counters’

0O 256K Bytes of Dynamic RAM with byte parity

‘0 12.25" high x 19" rack mount or Table Top Enclosure

O VMEbus compatible backpiane with extended address
and data paths

O Seven VMEbus slots available for expansion
O Two I/0 Panels (for serial 1/0)

O Provision for six additional /0 panels

0O 500 watt power supply

O Provisions for mounting three 54" disk drives
O Monitor/debugger firmware

O Interfaces optional DEC-host cross-assembler
BASELINE DESCRIPTION

The VMEbus Baseline System is intended for use by those
people who are developing VMEbus compatible boards. It
also allows for evaluation of the VMEbus by providing an
electrical baseline, as well as facilitating development of
dedicated applications. The system comes standard with a
10 slot VMEbus compatible backplane equipped with three
VMEbus boards:

VME-SBC
VME-SIO
VME-DRAM

Together, they provide the 68000 processor, five serial |/0
channels, 256K bytes of DRAM, 12K bytes of static RAM,
interrupt control, and two timer/counters. The seven
remaining slots allow for ample system expansion and
board development. There is also provision for mounting

three 54" disk drives. The standard 500 watt power supply
has 420 watts remaining to power drives and additional
boards.

The system comes standard with a firmware monitor/
debugger program. Optional DEC-host software is available
for cross-development of 68000 programs.

FIRMWARE

The monitor performs the following functions:
a) Initialization -  Sets up and conditions the proto system
for use; includes 1/0 ports and memory
boards.

b) Diagnostics -  Performs minimal memory confidence

tests and a checksum test on the
firmware.

c) Transport
mode - Allows interfacing to a host system and

provides serial down line loading of
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68000 binary files in Mostek Hex
format or Motorola EXORmacs S-
Record format.

d) Error
Processing - Handles errors from bus timeout,

sysfail, acfail, and 1/0 errors.

e) 1/0 Drivers -  Provides interface to console device and

serial down line load channel.

The debugger supports the following commands:

a)
b)
c)
d)
e)
f)

g)
h)
i)

]

~115 watts (this configuration)
720 watts (maximum)

Physical

Height - 12.4 inches (315 mm)
Length - 25.9 inches (658 mm)
Width - 17.9 inches (455 mm)

Weight - 65 Pounds (29.5 kgs)

Environmental

Maximum ambient temp. with disk drives - 30°C

Display/Modify memory Maximum ambient temp. without disk drives - 45°C
Display/Modify register
Set/Clear breakpoint ORDERING INFORMATION

Start program execution

Step program

Fill, Locate, Verify memory contents
Convert hex to/from decimal
Disassembler

Help - Command usage summary
Read - Down load a program

SPECIFICATIONS

Electrical

115 Vac (90-132) 47-63 Hz
230 Vac (180-264) 47-63 Hz

111-46

DESCRIPTION

PART NO.

Baseline 115 V Table Top

MK75101-8-11

Baseline 115 V Rack Mount

MK75101-8-21

Baseline 230 V Table Top

MK75101-8-12

Baseline 230 V Rack Mount

MK75101-8-22
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MOSTEK

COMPUTER
PRODUCTS
DIVISION

STD-Z80 BUS SYSTEMS

INTRODUCTION

The STD BUS concept is a joint design between Mostek and
Pro-Log to satisfy the need for cost-effective OEM
Microcomputer Systems. The definition of the STD BUS and
the MD Series™ of OEM microcomputer modules is a result
of years of microcomputer component and module
manufacturing experience. The STD BUS uses a
motherboard interconnect system concept and is designed
to handle any MD Series™ card in any card slot. Modules for
the STD BUS range from CPU, RAM, and EPROM Modules
to Input, Output, A/D, and TRIAC control modules.

Printed circuit modules for the STD BUS are a compact4.5 x
6.5 inches providing for system partitioning by function
(RAM, PROM, 1/0). This smaller module size makes system
packaging easier while increasing MOS-LS| densities
provide high functional capability per module. Mostek has
defined the STD-Z80 BUS which is a subset of the general-

purpose STD BUS. This bus is defined extensively for the
Z80 microprocessor and its supporting peripherals. By
specifying the STD-Z80 BUS, exact functional pin
descriptions and bus timing can be given. A STD-Z80
system will be guaranteed to work with all STD-Z80-
designed boards. The STD-Z80 BUS fully supports the
powerful Mode 2 interrupt capability of the Z80
microprocessor.

The MD Series™ provides both STD-Z80 BUS expandable
modules, designated as MDX, and single-board stand-alone
modules, designated as MD. For those applications
requiring bus expandability, the MDX-CPU series provides
that capability; if a single-board microcomputer is sufficient,
the MD-SBC1 provides the system designer with a
powerful Z80-based microcomputer solution.

The MD Series™ of OEM microcomputer boards and the
STD-Z80 BUS offer the most cost-effective system
configuration available to the OEM system designer.
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DESCRIPTION

BUS PIN MNEMONIC
1 +5V
2 +5V
3 GND
4 GND
5 5V
6 5V
7 D3
8 D7
9 D2

10 D6
11 , D1
12 D5
13 DO
14 D4
15 A7
16 A15
17 A6
18 A4
19 A5 .
20 A13
21 v
22 A12
23 A3
24 A1
25 A2
26 A10
27 A1
28 A9
29 A0
30 A8
31 WR*
32 RD*
33 IORQ*

+5 Vdc system power
+5 Vdc system power

Ground-System signal ground and DC return
Ground-System signal ground and DC return
-5 Vdc system power (see Note 1)

-5 Vdc system power

Data Bus (Tri-state™, input/output, active high). DO-D7
constitute an 8-bit bidirectional data bus. The data bus
is used for data exchange with memory and I/0 devices.

Address Bus (Tri-state™, bidirectional active high).
AO-A15 make up a 16-bit address bus. The address bus
provides the address for memory (up to 65K bytes) data
exchanges and for I/0 device data exchanges. I/0
addressing uses the lower 8 address bits to allow the
user to select directly up to 256 input or 256 output
ports. AQ is the least significant address bit. During
refresh time, the lower 7 bits contain a valid refresh
address for dynamic memories.

Write (Tri-state™, active low). WR* indicates that the data bus
holds valid data to be stored in the addressed memory or I/0
device.

Read (Tri-state™, bidirectional, active low). RD* indicates that the
CPU wants to read data from memory or an 1/0 device. The )
addressed I/0 device or memory should use this signal to gate
data onto the CPU data bus.

Input/Output Request (Tri-state™, bidirectional active low). The
IORQ* signal indicates that the address bus holds a valid I/0
address for an /0 read or write operation. If STATUS 1* is aiso
asserted, the IORQ* signal indicates the vector acquisition phase
of the interrupt acknowledge cycle. Interrupt Acknowledge
operations occur during M1* time, while 1/0 operations never
occur during M1* time.

Tri-state is a trademark of National Semiconductor Corporation.
*following the signal nmemonic means a low active state.

NOTE:

1. Pin #5 may be redesignated as Battery Voltage (VgaT) in the future by the

STD-BUS Manufacturer’s Group.
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BUS PIN

MNEMONIC

DESCRIPTION

34

35

36

37

38

39

40

41

42

MEMRQ*

IOEXP

MEMEX

REFRESH*

MCSYNC*

STATUS 1 (M1)*

STATUS O*

BUSAK*

BUSRQ*

Memory Request (Tri-state™, bidirectional, active low). The
MEMRQ* signal indicates that the address bus holds a valid
address for a memory read or memory write operation. It is used
on memory cards and is gated with RD*, REFRESH*, or WR* to
designate memory operations.

1/0 Expansion (high expand). A low signal enables primary |/0
operations. When high, this signal expands 1/0 port addressing.

Memory Expansion (high expand). A low signal enables primary
system memory. When high, this signal expands memory
addressing.

REFRESH (Tri-state, output, active low). REFRESH* indicates that
the lower 7-bits of the address bus contain a refresh address for
dynamic memories and the MEMRQ* signal should be used to
perform a refresh cycle for all dynamic RAMs in the system.
During the refresh cycle, A7 is a logic O and the upper 8-bits of
the address bus contain the | register.

Not generated by the MOSTEK CPU cards. MCSYNC* can be
generated by gating the following signals: RD* + WR* + INTAK*.
By connecting a jumper on the MDX-CPU1, 1A, 2, 2A, this line
becomes DEBUG* (Input). DEBUG* is used in conjuction with
the DDT-80 operating system on the MDX-DEBUG card and the
MDX-SST card for implementing a hardware single step
function. When pulled low, the DEBUG* line will set an address
modification latch which will force the upper three address lines
A15, A14, and A13 to a logic 1. These address lines will remain
at a logic 1 until reset by performing any /0 operation.

Machine Cycle One. (Tri-state, output, active low.) M1* indicates
that the current machine cycle is in the op code fetch cycle of an
instruction. Note that during the execution of two byte opcodes,
M1* will be generated as each op code is fetched. These two
byte opcodes always begin with a CBh, DDh, EDh, or FDh. M1*
also occurs with IORQ* to indicate an interrupt acknowledge
cycle.

Not used on Mostek MD cards.

Bus Acknowledge (Output, active low). Bus acknowledge is used
to indicate to the requesting device that the CPU address bus,
data bus, and control bus signals have been set to their high
impedance state and the external device can now control the
bus.

Bus Request (Input, active low). The BUSRQ* signal is used to
request the CPU address bus, data bus, and control signal bus to
go to a high impedance state so that other devices can control
those buses. When BUSRQ* is activated, the CPU will set these
buses to a high impedance state as soon as the current CPU
machine cycle is terminated and the BUSAK* signal is activated.
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BUS PIN

MNEMONIC

DESCRIPTION

43

44

45

46

47

48

49

50

51

INTAK*

INTRQ*

WAITRO*

NMIRQ*

SYSRESET*

PBRESET*

CLOCK*
CNTRL*

PCO*

Interrupt Acknowledge (Tri-state, output, active low). The INTAK*
signal indicates that an interrupt acknowledge cycle is in
progress, and the interrupting device should place its response
vector on the data bus. The INTAK* signal is equivalent to an
IORQ* during an M1*.

Interrupt Request (Input, active low). The Interrupt Request
signal is generated by /0 devices. A request will be honored at
the end of the current instruction if the internal software
controlled interrupt enable flip flop (IFF) is enabled and if the
BUSRQ* signal is not active. When the CPU accepts the
interrupt, an interrupt acknowledge signal INTAK* (lORQ* during
an M1*) is sent out at the beginning of the next instruction

Wait Request (Input, active low). Wait Request indicates to the
CPU that the addressed memory or /0 device is not ready for a
data transfer. The CPU continues to enter wait states for as long
as this signal is active. This signal allows memory or I/0 devices
of any speed to be synchronized to the CPU. Use of this signal
postpones refresh as long as it is held active.

Non-Maskable Interrupt Request (Input, negative edge triggered).
The Non-Maskable Interrupt Request line has a higher priority
than the INTRQ* line and is always recognized at the end of the
current instruction, independent of the status of the interrupt
enable flip-flop. NMIRQ* automatically forces the CPU to restart
to location 0066H. The program counter is saved automatically
in the external stack so that the user can return to the program
that was interrupted. Note that continuous WAIT cycles can
prevent the current instruction from ending, and that a BUSRQ*
will override a NMIRQ*.

System Reset (Output, active low). The System Reset line
indicates that a reset has been generated either from an external
reset or the power on reset circuit. The system reset will occur
only once per reset request and will be approximately 2us in
duration. A system reset will also force the CPU program
counter to zero, disable interrupts, set the | register to OOH, set
the R register to O0H, and set Interrupt Mode O.

Push Button Reset (Input, active low). The Push Button Reset
will generate a debounced system reset.

Processor Clock (Output, active low.) Single phase system clock.
Not used on MOSTEK MD cards.

Priority Chain Output (Output, active high). This signal is used to
form a priority interrupt daisy chain when more than one
interrupt driven device is being used. A high level on this pin
indicates that no other devices of higher priority are being
serviced by a CPU interrupt service routine.
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BUS PIN MNEMONIC DESCRIPTION

52 PCI Priority Chain In (Input, active high). This signal is used to form a
priority interrupt daisy chain when more than one interrupt
driven device is being used. A high level on this pin indicates
that no other devices of higher priority are being serviced by a
CPU interrupt service routine.

53 AUX GND Auxiliary Ground (Bused)

54 AUX GND Auxiliary Ground (Bused)

55 +12V +12 Vdc system power

56 12V -12 Vdc system power

NOTES:

2.

3.

Input/Output references of each signal are made with respect to MDX-CPU

module.

The following signals should have pull-up resistors on the processor board:
WR*, RD*, IORQ*, MEMRQ*, REFRESH*, DEBUG*, M1*, BUSRQ*, INTAK*,
INTRQ*, WAITRQ*, NMIRQ*, SYSRESET*, PBRESET*, and CLOCK*.
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\\\I/// UNITED
TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

MATRIX-80/OEM

INTRODUCTION

The Mostek MATRIX-80/0EM is a single floppy disk drive
based microcomputer system. The system includes the
following:

MATRIX-80/0EM enclosure with power supply
Fan

Six-slot card cage (MD-CC6)

Power cord

Fuse

8-inch floppy disk drive

MDX-CPU3

MDX-FLP2 module

System Documentation

A complete set of system documentation is supplied with
the MATRIX-80/0EM. This includes the following
documents:
GENERAL INFORMATION
MDX-CPU3 Technical Manual. Pub # 4420261
MDX-FLP2 Technical Manual. Pub # 4420262
Schematics MDX-CPU3 #450-01065-10
MDX-FLP2 #450-00923-00
This manual gives a general introduction, unpacking
instructions, installation instructions, AC power selection,
flexible diskette handling instructions, and maintenance
guidelines. Appendix A details the preventive maintenance
procedures. Appendix B provides interfacing information to
standard terminal equipment.

System Software

The MATRIX-80/0EM does not come bundled with any
software. The decision as to which software package will be
run on the MATRIX-80/0EM is left up to the purchaser.
However, it does come with the M/0S-80-5 boot PROM
installed on the MDX-CPU3 board for ease of installation of
Mostek’s operating system M/0S-80.

M/0S-80 is a disk operating system designed to make user
computer interaction as simple and self-explanatory as
possible. For program development, a set of sub-systems is
available to allow user programming. These include
FORTRAN, BASIC, PASCAL, and Assembler. For normal
use, many packaged applications are available from many
sources.

M/0S-80 is “upwards”’-compatible with the popular 8080
operating system, CP/M™, M/0S-80 will run virtually all

MATRIX-80/0EM
Flgure 1

programs designed to run under CPM (version 1.4 through
version 2.2). Programs written for other similar systems,
such as a Cromemco’s CDOS™, are also generally
compatible. For a more-complete understanding of the
compatibility issue, consult the M/0S-80 Operations
Manual Publications #4420064.

Hardware Description

The MATRIX-80/0EM system is based on the MDX family
of Microcomputer modules. The two modules used are
described below.

1. MDX-CPU3 (MK77857). This circuit board is a STD BUS
compatible, Z80 based processing board that contains 64K
bytes of Random Access Memory (RAM). It also contains
the Z80-STI (Serial Timer Interrupt) device which, with
additional on-board circuitry, provides a full function serial
1/0 port with programmable MODEM controls, an 8-bit
parallel printer port, and two timers. A single BYTEWYDE
(28-Pin) socket can be strapped to accept most industry-
standard memory devices. See Table 1.

The M/0S-80-5 system boot PROM (2716 EPROM) comes
installed in the MDX-CPU3 as shipped from the factory. The
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STANDARD MEMORY DEVICES

Table 1
EPROMs ROMs
2716 (2K x 8) MK34000 (2K x 8)
2732 (4K x 8)
2764 (8K x 8) MK37000 (8K x 8)
MK38000 (32K x 8)

2716 contains the system boot routine to load tracks O and 1
from the floppy diskette. It also contains a rudimentary
debug monitor to allow the user to:

1. (E)xecute from any location
2. (M)odify and tabulate memory locations
3. (P)ort modify and tabulate

2. MDX-FLP2 (MK77677). This module contains the
Western Digital 1797 LSI floppy disk controller and a
Mostek MK3883 Direct Memory Access (DMA) device. It
provides all required controlling/formatting/interfacing
logic between the STD-Z80 BUS and the floppy diskette
drives. It can control both single-density, single-sided and
double-density, double-sided Shugart compatible drives. In
addition, the MDX-FLP2 can control up to four 8-inch or up
to three 5%-inch disk drives. The floppy disk controller is
IBM 3740 compatible.

1/0 Rear Panel

The input/output (I/0) panel for the MATRIX-80/0EM has

170 PANEL (REAR VIEW)

Figure 3
J1 J2 J3
I PRINTER ] | not used ] I CONSOLE ]
Ja Js Jé
I not used I I not used —I [ not used I
J7 J8
not not
used used
J9
L FLOPPY ]

cutouts for six (6) 25-pin ““D”-type connectors, two (2) 9-pin
“D” type connectors, and a 50-pin ribbon connector. The
cutouts are labeled J1 through J9. A view of the |/O panelis
shown in Figure 3. J3, the serial I/0 connector, is
compatible with RS-232-C terminal devices. J2, and J4
thru J8 are not used. J9 is an expansion connector for use
with additional disk drives and is compatible with the
Mostek 60 Hz Dual Floppy Enclosure (MK78183-RMDFSS),
or the 50 Hz enclosure (MK78185-RMDFSS-50). Pinouts
for J3 are found in Figure 4. The pinouts for J9 are shownin
Figure 6.

J1PINOUT (VIEWED FROM MATING SIDE)

Figure 4
STROBE STB
PRINTER DATA BIT O DO
PRINTER DATA BIT 1 D1
PRINTER DATA BIT 2 D2
PRINTER DATA BIT 3 D3
PRINTER DATA BIT 4 D4
PRINTER DATA BIT 5 D5
PRINTER DATA BIT 6 D6
PRINTER DATA BIT 7 D7
PRINTER BUSY BUSY
PAPER EMPTY PE

10

11

12

14 GND

15 GND
16
17
18
19
20
21
22
23

24
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J3 PINOUT (VIEWED FROM MATING SIDE)

Figure 5 i
CHASSIS GND 1
14
RECEIVE DATA (input) RDX 2
(RS-232) (BB) from terminal 15
TRANSMITTED DATA (output) TDX 3
(RS-232) (BA) to terminal 16
REQUEST TO SEND (input) RTS 4
(RS-232) (CA) 17
CLEAR TO SEND (output) CTS 5
(RS-232)(CB) 18 | /TAO (TIMER A OUTPUT)
DATA SET READY (output) DSR 6 :
(RS-232) (CC) 19
GROUND GND 7
20 | DTR DATA TERMINAL RDY (in)
CARRIER DETECT (output) RLSD 8 1 (RS-232)(CD)
(RS-232) (CF) 21
9
22
10
23
/TIMER C OUTPUT TCO 1
24
12
: 25
’li/”////”

J9 PINOUT (VIEWED FROM MATING SIDE)
Figure 6

1 2 /TG43 (TRACK GREATER THAN 43)

27 N/C

28 N/C

29 N/C

30 /2 SIDED

31 N/C

32 /SELECT SIDE 1
33 N/C

34 /HEAD LOAD

35 /INDEX 8-INCH
36 /READY

37 /INDEX 5-INCH
38 /DRIVE SELECT O
39 /DRIVE SELECT 1
40 /DRIVE SELECT 2
41 /DRIVE SELECT 3
42 /DIRECTION CONTROL
43 /STEP

44 /WRITE DATA

45 /WRITE GATE

46 /TRACK 00

47 /WRITE PROTECT
48 /READ DATA

49 /SELECT SIDE 1

5Q, N/C
Pins 1 thru 25 are Ground /
/ = Active Low




ELECTRICAL SPECIFICATIONS

WORD SIZE - 8 Bits Z80 Microprocessor

MEMORY CAPACITY - 64K bytes

STORAGE CAPACITY - 486K Bytes flexible disk formatted
SYSTEM CLOCK - 3.6864 MHz internal oscillator

BUS - Mostek STD-Z80 BUS

POWER REQUIREMENTS (MAX) - 110 V AC at 2 AMP or
220V AC at 1 AMP.

OPERATING TEMPERATURE RANGE - 15 - 49° Ambient
Celsius

INTERRUPTS - STD-Z80 BUS Prioritized Interrupts
MECHANICAL SPECIFICATIONS

DIMENSIONS -  HEIGHT: 8

WIDTH:
DEPTH:

inches (20.32 cm)
21.1 inches (563.59 cm)
20.7 inches (52.57 cm)

WEIGHT - 47 Ibs (21.32 kg)
INSTALLATION

This section provides. installation instructions for the
Mostek MATRIX-80/0EM single disk microcomputer
system. Procedures described include unpacking, pre-
liminary checks, and system power up. For more details,
refer to specific Technical Manuals (e.g. MDX-CPU3 or
MDX-FLP2.)

Unpacking

The MATRIX-80/0EM system should be removed from the
shipping container by removing the foam packing material
surrounding the enclosure carefully. The soft foam inserts
located in the diskette opening should be removed. Open
the system by pulling the front bezel off of the system and
remove the foam packing supporting the inside enclosure.

Inspection

Inspect the system for shipping damage. Check the printed
circuit boards located in the card cage to assure that they
are properly seated in the connectors.. Check for loose
connectors or wires which may have unseated during
shipment. In case of shipping damage, place a claim against
the shipping agent who delivered the system.

Power Selection

The system has a 115/230 volt power selection switch S2
on the lower right-hand section of the rear panel to select
between 115 V ac + 10% operation or 230 V ac £+ 10%
operation. Set the switch so that the primary voltage
available shows through the hole in the rear panel. The disk
drive must be factory configured for either 50 Hz or 60 Hz
(verify correct frequency for your installation on the rear
panel label).

The system can be operated at 100 V ac = 10%; However,
the following wiring changes must be made.

1. Disconnect AC power at the line cord.

2. Remove the top of the unit.

3. Use drawing in Figure 8 to help identify the wires to be
moved.

POWER SUPPLY PRIMARY WIRING 115/230 Vac
Figure 7

POWER SUPPLY PRIMARY WIRING 100 Vac
Figure 8
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4. Unsolder and move all wires except the blue with white
stripe wire from pin 1 on the power transformer to pln 2
of that power transformer.

5. Place the power. selection switch (82) in the 115 volt
position.

6. Replace top lid. The system is now configured for 1 00 volt
+ 10% operation.

Baud Rate Selection

Th MDX-CPU3 has the capability of software selectable
Baud rates. The system frequency of 3.6864 MHz was
chosen to make the range 110 to 9600 Baud rate possible. If
the user chooses to use M/0S-80, the driver routine will
select the Baud rate set by the terminal within the 110 to
9600 Baud rate range automatically. If a fixed Baud rate is
desired, refer to Applications Note # 10 for the fixed Baud
rate driver routine.

OPERATION

The MATRIX-80/0EM has been fully tested and burned-in
by Mostek prior to shipment. If the unit fails to perform,
proceed according to steps outlined in the warranty policy.

Floppy Dlskette

The followmg are recommendatrons for extending the life of
diskettes used in the MATRIX-80/0EM system. Every
attempt has been made to design the system for maximum
diskette life. However, poor handling practices may cause
premature failure of diskette media and/or loss of valuable
data.

CAUTION: Do not power the system up or down with a
diskette inserted in a disk drive unit. Doing so may destroy
the integrity of the data on the diskette. Spurious write
pulses may occur which could destroy data on the disk.
Also, “RESET"” should not be pressed during disk accesses.

Diskette Loading

The diskette is a flexible disk enclosed in a plastic jacket. The
jacket is lined with a wiping material to clean the disk of
foreign material. Figure 9 shows the proper method of
loading a diskette into a disk drive. The diskette should be
loaded with power on. To load the diskette, depress the
latch, insert the diskette with the label facing upward. The
diskette is loaded when a “click” is heard. Move the latch
handle down slowily to lock the diskette on the drive spindle.

Diskette Handling
The following are important handling suggestions:

1. Avoid touching exposed areas of magnetic medium.

2: Avoid exposure of diskette to magnetic fields such as
motors, fluorescent Iamps transformers telephones,
and so on.

3. Avoid exposure of diskette to direct sunlight. Do not allow

its temperature to be changed suddenly over large
ranges. Store flexible diskette in an environment that is
between 50 degrees F and 125 degrees F with a relative
humidity between O and 80%.

4. Avoid contamination and warpage by returning the
diskette to its envelope when not in use. Store envelope
in its box. (verticle is better than horizontal)

5. Avoid placing heavy objects on the diskette.

6. Do not write on the diskette except on label with a
felt-tipped pen.

7. Do not attempt to clean the diskette.

8. The flexible diskette should be in the same temperature
and humidity enviroment as the disk drive for aminimum
of five minutes.

Diskette Unloading

Diskettes are removed from the disk unit by depressing the
latch button. The disk unit door will open and the diskette
will be pushed out of the unit.

MAINTENANCE

This section deals with the maintenance of the various sub
units of the MATRIX-80/0EM system.

Power Supply

The power supply assembly requires no periodic
maintenance. If it is noticed that DC voltages have drifted
from the nominal values, adjustment facilities are available
on each regulator card. However, this determination should
be made. only with a high impedance voltmeter at normal
operating temperature.

Fan

The temperature within the MATRIX-80/0EM is very
important to achieve error-free operation. The diskette

DISKETTE LOADING
Figure 9
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material has an operating range of 10 degrees C (50
degrees F)to 49 degrees C (120 degrees F) for prolonged life
and error free operation. It is, therefore, important to keep
the fans located on the side of each subsystem free from
obstructions and in good working order. The power supplies
have a 180 degree F thermal breaker and should the
temperature inside the unit get too high, the breaker will
shut down the system. The fan screen should be cleaned
monthly.

CAUTION: Do not operate the MATRIX-80/0EM if the fan
is not functioning correctly.

Disk Drive Maintenance

The disk drive requires preventive maintenance every 12
months under normal usage. See Appendix B for complete
details. Cleanliness is very important to successful
operation of the MATRIX-80/0EM system. The fan should
be free from dirt, lint, and so on. Do not lubricate the disk
drive unit; oil will allow dust to accumulate. The read/write
heads on the disk drive unit should be cleaned only when
signs of oxide build-up are present. Oxide build-up will
cause premature failure of diskette material. Occasional
inspection of read/write heads and diskette will monitor
this condition.

Disk Drive Removal

Preventive maintenance or inspection of the drive unit may
require its removal from the enclosure. The following
procedure describes how to remove the drive.

1. Remove all power from the MATRIX-80/0EM system.
CAUTION: High AC voltages are present within the
system even with the AC switch OFF. Remove the line
cord from the wall outlet.

2. Pop off the lid of the system by pulling upward.

3. Remove P1 (signal), P4 (AC), and P5 (DC) connectors
from back of the drive. The P4 and P5 connectors are
removed by depressing the tabs extending from the side
of the connectors.

4. Carefully remove the bezel from around the face of the
unit by pulling forward.

5. Remove the front and rear screws (3) holding the bracket
below the drive to the baseplate.

6. Remove the disk drive unit out the front of the enclosure.

7. Lay the drive unit upside down onits top and remove the
four screws that hold the mounting bracket to the drive
frame.

8. Toreplace the disk drive unit, use the reverse procedure.

TROUBLE-SHOOTING

This section contains a trouble-shooting guide for some
specific problems which might occur with the MATRIX-
80/0EM system.

SYMPTOMS

1. POWER ON indicator does not illuminate.

2. POWER ON indicator illuminates, fan runs, drive
spindle does not turn.

3. POWER ON indicator OK fan runs, system returns
garbage characters or no characters to the CRT.

4. POWER ON indicator OK fan runs, upon carriage
return from the terminal, the floppy diskette seems
to read only the first two tracks and quits.

THINGS TO CHECK

1. Is there Power to line cord?
2. s Fuse F1 good?
3. Is LED defective?

—_

Drive belt broken or off pulley
2. AC wiring

1. Is the Baud rate correct?
2. Are the Cable connections good?

1. Ensure jumpers on FLP2 are correctly installed. J12
should be pins 2-3.

2. Ensure pins 1-8, and 20 are connected from the
terminal. (MODEM lines must be connected.)
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APPENDIX A
DISK DRIVE PREVENTIVE MAINTENANCE

INTRODUCTION

The prime objective of any Preventive Maintenance (PM)
activity is to provide maximum machine availability to the
user. Every preventive maintenance operation should assist
in realizing this objective. Unless a preventive maintenance
operation cuts machine downtime, it is unecessary.

Visual inspection is the first step in every scheduled
maintenance operation. Always look for corrosion, dirt,
wear, binds, and loose connections. Noticing these items
during PM may save downtime later.

Remember, do not do more than recommended preventive
maintenance on equipment that is operating satisfactorily.

Preventive Maintenance Procedures

Details of preventive maintenance operations are listed in
Figure A1. During the normal preventive maintenance,
perform only those operations listed on the chart for that
preventive maintenance period. Observe all safety
procedures.

Cleanliness

Cleanliness cannot be over-emphasized in maintaining the
disk drive unit. Do not lubricate the disk drive; oil will allow
dust and dirt to accumulate. The read/write head should be
cleaned only when signs of oxide build-up are present.

MAINTENANCE PROCEDURES

Figure A-1
FREQ
UNIT MONTHS OBSERVE ACTION
Read/Write Head 12 Oxide Build-up Clean Read/Write Head ONLY IF NECESSARY

R/W Head Load Button 12

Stepper Motor and Inspect for nicks

Replace

Clean off all oil, dust and dirt.

Lead Screw 12 burrs.
Belt 12 Frayed or weakened areas  Replace
Base 12 Inspect for loose screws, Clean base
screws, connectors, and
switches.
Read/Write Head 12 Check for proper
Alignment.
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APPENDIX B
PERIPHERAL INTERFACING INFORMATION

INTRODUCTION
This appendix provides peripheral interfacing information.

The content of this section will vary according to the
customized configuration.

Serial ASCII Terminal

The software driver port assignments will vary with the
operating software to be installed by the user. However, the
cable signal, and pin out will usually remain similar. The
information to build a cable is shown in Table B-1. This
cable is available from Mostek - order part number
MK78152.

CABLE INFORMATION
Table B-1

RS-232-C/v.24

MDX-CPU3 170 ASCII SIGNAL
SIGNAL CONNECTOR TERMINAL NAME
CHASIS GND J3-1 EIA-1 AA
RECEIVE DATA J3-2 EIA-2 BA
TRANSMIT DATA J3-3 EIA-3 BB
REQUEST TO SEND J3-4 EIA-4 CA
CLEAR TO SEND J3-5 EIA-5 cB
DATA SET READY J3-6 EIA-6 CcC
GROUND J3-7 EIA-7 AB
CARRIER DETECT J3-8 EIA-8 CF
DATA TERMINAL READY J3-20 EIA-20 Ccbh
The parts required to build the cable are listed below and are Floppy Disk Drive

not available from Mostek.

25 pin “D” Connector
25 conductor cable

ANSLEY #609-25P (2 required)
H#ANLSEY #171-26 (6 FT long)

Table B-2 shows the pinout of various connectors to ease
'ghe interface of the floppy disk unit.
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CONNECTORS PINOUT

Table B-2
MDX-FLP2 1/0 PANEL FLOPPY DISK
J3 CONNECTOR J9 CONNECTOR SIGNAL NAME
~ PINNO. ~ PIN NO.
2 26 /TGA43
4 27 N/C
6" 28 N/C
8 29 N/C
10 30 /2 SIDED
12 31 N/C
14* 32 SELECT SIDE 1
16 33 N/C
18 34 /HEAD LOAD
20 35 /INDEX 8-INCH
22 36 /READY
24 37 /INDEX 5-INCH
26 38 /DRIVE SELECT O
28 39 /DRIVE SELECT 1
30 40. /DRIVE SELECT 2
32 4 /DRIVE SELECT 3
34 42 /DIRECTION CONTROL
36 43" /STEP
38 44 /WRITE DATA
40 45 /WRITE GATE
42 46 /TRACK 00
44 47 /WRITE PROTECT
46 .48 . /READ DATA.
48* 49 /SELECT SIDE 1
50 50 N/C

* Pin 14 and 48 are tied together on the MDX-FLP2 board.

On the MDX-FLP2 board, all odd pins are GND.

On the 1/0 Panel, pins 1 thru 25 are GND.

Logic Levels are defined at the MDX-FLP2 edge connector.
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UNITED
TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

MATRIX 010, 100
MK78220, MK78221

FEATURES
O 8-inch single-sided, double-density floppy disk drive:
O 10-slot card cage, STD BUS compatible

O Multi-disk expansion capabilities

]

Fully integrated power supply

0O 50 or 60 Hz operation

]

115/230 Vac operation (factory wired)

=]

Standard 19" rack-mountable chassis
O Optional table-top version

O Front panel power-on indicator
DESCRIPTION

The MATRIX unit is a user-configurable microcomputer
system. It provides the user flexibility in packaging and disk
storage requirements by offering several configuration
options.

The MATRIX unit has a 10-slot card cage, utilizing the STD
BUS, power supply, and fan. The power supply provides all
the necessary voltages for both the card cage and floppy
disk drive. The unit has a structural foam front bezel with
quick release ball studs so it can be removed easily. The disk
drive may be removed from the front for ease of
maintenance. The rear panel has a hinged door for easy
access to the 10-slot card cage and has an adjustable strain
relief mechanism for cabling to peripherals.

The MATRIX 010 (MK78220) has no disk drive, which

allows the unit to be used as a non-disk based system, or the

user can add a floppy-disk drive.

The MATRIX 100 (MK78221) has an 8-inch single-sided,
double-density floppy-disk drive.

The MATRIX units are available in rack mount or table top
versions, with standard 115 or 230 volt operation. The table
top version has structural foam side skins and lid.

MATRIX 100, TABLE TOP VERSION
Figure 1

PACKAGING CONFIGURATION
POWER SUPPLY

The power supply provides all the necessary voltages for
both the card cage and floppy disk drive. The power supply
has the following voltages available:

+5 volts dc at 15 amps maximum
+12 volts dc at 0.5 amp maximum
-12 volts dc at 0.25 amp maximum
+24 volts dc at 3.4 amps maximum

The floppy disk drive (provided on the MATRIX 100) uses +5
volts at 1.0 amp maximum, and +24 volts at 1.7 amps,
leaving the following voltages available to the card cage:

+5 volts at 14 amps
+12 volts at 0.5 amp
-12 volts at 0.25 amp

*CAUTION**
A minimum load of 1.5 amps is required on the

primary +5 volt supply in order to ensure proper
regulation on the other outputs.
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CARD CAGE

The 10-slot card cage is a vertical board mount cage and is
fabricated from steel. The card cage is mounted in the rear
left-hand side of the MATRIX unit (facing the rear). The back
panel contains a hinged door for access to the card cage.
Figure 2 is an illustration with dimensions of the card cage.

Power connections to the card cage are provided oh the
motherboard by a 2-pin and 4-pin AMP Universal MATE-N-
LOK connector. There is also a 3-pin AMP Universal MATE-
N-LOK connector for connecting a remote power lamp and
reset button. The pin assignments for these connectors are
shown in Table 1, with holes denoted from the component
side left to right.

10-SLOT CARD CAGE
Figure 2 )

4-PIN CONNECTOR

3-PIN CONNECTOR
I0EXP AND

< MEMEX
PINS

ALL DIMENSIONS
IN INCHES

POWER CONNECTOR PIN ASSIGNMENTS
Table 1

STD.BUS

CONNECTOR PINS ~ PIN
(LEFT TO RIGHT) |DESIGNATOR | DESIGNATOR
4-Pin

1 +5V 1,2

2 GND 3,4

3 12V 56

4 +12V 55
2-Pin

1 AUX GND 53, 54

2 5V 56
3-Pin

1 GND 3,4

2 +12V 55

3 /PBRESET 48

1/0 Expand/Memory Expansion

The 10-slot card cage motherboard has two stake pins
(IOEXP and MEMEX) that are connected to bus pins 35
(IOEXP) and 36 (MEMEX). If the IOEXP (/0 Expand) pin is
not used it should be strapped to the logic ground stake pin
opposite pin IOEXP. If the MEMEX (memory expansion) is
not used it should be strapped to the logic ground stake pin
opposite pin MEMEX.

Interrupt Priority

The interrupt priority for the 10-slot card cage is from right
to left as viewed from the front of the card cage, with the
highest priority at the right-most side.

FLOPPY DISK DRIVE

The floppy-disk drive provided on the MATRIX 100 is a
Shugart SA800-2 single-sided, double-density unit. A cable
is provided with a 50-pin card-edge connector that connects
to the internal disk drive, and a 50-pin socket connector for
connecting to a controller board (board not provided). The
floppy-disk drive is mounted in the front right-hand side of
the MATRIX 100 unit.

The MATRIX unit has two mating connectors from the
power supply that provide AC and DC power to the floppy
disk drive. The DC power mating connector is a 6-pin AMP
P/N 1-480270-0 utilizing AMP pins P/N 60619-1. See
Table 2 for the 6-pin power designators.

The AC mating connector is a 3-pin AMP P/N 1-480303-0
or 1-480304-0 both utilizing pins P/N50519-1. See Table 3
for the 3-pin power designators.

6-PIN DC POWER DESIGNATORS
Table 2

PIN DC VOLTAGE DESIGNATOR

+24 Vdc

+24 V Return*
-12 V Return
-12 Vdc

+5 Vdc

+5 V Return

OOhWN =

*The +24 Vdc power requires a separate ground return line.
All DC grounds must be connected together near the power
supply. One line from this common ground DC connection
must go to one common frame ground connection.

3-PIN AC POWER DESIGNATORS

PIN AC VOLTAGE DESIGNATOR
1 115 Vac
2 Safety GND
3 115 Vac Return
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CONTROLS AND INDICATORS

The operator controls and indicators are located on the front
panel of the MATRIX unit. This panel contains the POWER
ON/OFF and system RESET switches.

The POWER switch, when pressed, applies AC power to the
MATRIX unit. This switch is illuminated when the power is
on. The RESET switch asserts the PBRESET signal on the
STD BUS. Figure 3 illustrates the front panel of the MATRIX
unit.

FRONT PANEL OF THE MATRIX UNIT

Figure 3
g
e —foved— (RS0
e o1
TeT
MATRIX N
REAR PANEL

The rear panel of the MATRIX unit has a hinged door for
easy access to the 10-slot card cage. The hinged door also
has an adjustable strain relief mechanism for the cables
which connect to peripherals. Figure 4 is an illustration of
the MATRIX rear panel.

The left side of the rear panel contains a fuseholder (with
fuse) and an AC power cable connector. The MATRIX unitis
shipped with a power cord.

REAR PANEL OF THE MATRIX UNIT
Figure 4

DESIGN OPTIONS

The MATRIX unit is designed for use with Mostek MD
Series microcomputer boards. A complete line of data
processing, memory, input/output boards, and accessories
are available from Mostek (see the current Mostek catalog
for ordering information).

Mostek also offers a complete line of compatible software
products for use with the configured MATRIX unit. Refer to
the Mostek Software Catalog for available software.

All Mostek software is available through a licensing
agreement to those users who wish to sell it as a part of
their own system. All Mostek software is copyrighted and
unauthorized copying is prohibited.

*CP/M is a product of Digital Research Corporation
INSTALLATION
UNPACKING AND INSPECTION

The MATRIX unit should be removed from the shipping
container by carefully removing the foam packing material
surrounding the enclosure.

Inspect the MATRIX unit for shipping damage. Remove the
top and check for loose connectors or wires which may have
been disconnected during shipment. In case of shipping
damage, place a claim against the shipping agent who
delivered the unit.

POWER SELECTION

The MATRIX unit is shipped factory wired for either 115V or
230 V operation.

The 50/60 Hz configuration for the MATRIX is a function of
the disk drive selected.

MAINTENANCE
POWER SUPPLY

The power supply assembly requires no periodic
maintenance. If the DC voltages drift from nominal values,
adjustments can be made. However, this determination
should be made only with a high impedance voltmeter at
normal operating ambient temperature under load.

FAN

The temperature within the MATRIX unit is very important
to achieve error-free operation. The diskette material used
on the floppy-disk drive has an operating temperature range
of 10°C (50°F) to 49°C (120°F) for prolonged life and error
free operation. Therefore, it is important to keep the fan
located on the side of the unit free from obstructions and in
good working order. The fan screen should be cleaned
monthly.
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**NOTE**

Do not operate the MATRIX if the fan is not
functioning properly.

FLOPPY-DISK DRIVE

Cleanliness cannot be overemphasized in maintaining the
disk drive (MATRIX 100). Do not lubricate the disk drive; oil
will allow dust and dirt to accumulate. The Read/Write
head should be cleaned only when signs of oxide build-up
are present. Table 3 provides preventive maintenance proce-
dures and schedule.

Figure 5 shows open space inside the MATRIX 100. When
using this space, care should be taken to avoid restricting
the air flow and changing the temperature characteristics of
the unit.

SPECIFICATIONS

BUS

STD-Z80 BUS

POWER REQUIREMENTS (MAX)

INPUT Power;
115/230 Vac + 10%, 50 or 60 Hz
DC POWER SUPPLIED:

-12 Vdc at 0.25 A max.
+24 Vdc at 3.4 A max.

+5 Vdc at 15 A max.
+12 Vdc at 0.5 A max.

FUSING

3 Amp, 3 AG for 100/110/115 volts
1.5 Amp, 3AG for 230 volts

OPERATING TEMPERATURE RANGE
Matrix 010

0°C to 60°C
Matrix 100

4.4°C to 35°C (disk drive limitation) or disk media
specification, whichever is more stringent.

INSIDE OF MATRIX UNIT

Figure 5
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SPECIFICATIONS (Continued)
INTERRUPTS

STD-Z80 BUS prioritized interrupts

DIMENSIONS
Rack Mount:
Height: 73"
Width: 19"
Depth: 222"
Table Top:
Height: 84"
Width: 21"
Depth: 225"
WEIGHT

45 pounds (21.32 kg.)

DISK DRIVE

Shugart SA800-2 or equivalent (MATRIX 100)
INDICATORS AND CONTROLS

FRONT PANEL INDICATORS

Power-on

FRONT PANEL CONTROL

Power-on switch
Reset switch

REAR PANEL CONTROLS

AC Fuse Holder (with appropriate fuse)
AC Line Receptable/Filter

MOSTEK STD-Z80 BUS PINOUT

COMPONENT SIDE CIRCUIT SIDE

PIN MNEMONIC PIN MNEMONIC

1 +5V 2 +5V

3 GND 4 GND

5 -5V 6 -5V

7 D3 8 D7

9 D2 10 D6

1 D1 12 D5

13 DO 14 D4

15 A7 16 A15

17 A6 18 Al14

19 Ab 20 A13

21 A4 22 A12

23 A3 24 A1

25 A2 26 A10

27 Al 28 A9

29 AO 30 A8

31 /WR 32 /RD

33 /IORQ 34 /MEMRQ
35 /I0EXP 36 /MEMEX
37 /REFRESH 38 . /MCSYNC
39 /STATUS 1 40 /STATUS O
Y| /BUSAK 42 /BUSRQ
43 /INTAK 44 /INTRQ
45 /WAITRQ 46 /NMIRQ
47 /SYSRESET 48 /PBRESET
49 /CLOCK 50 /CNTRL
51 /PCO 52 PCI

53 AUX GND 54 AUX GND
55 +12V 56 -12vV
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PREVENTIVE MAINTENANCE PROCEDURES

Table 3
FREQ.
UNIT MONTHS - OBSERVE ACTION
Read/Write 12 Oxide build-up Clean Read/Write
head e Head ONLY IF
NECESSARY
Check for Align
proper alignment
Read/Write
Head Load Button 12 Excessive Replace
wear
Stepper Motor
and Lead Screw 12 Inspect for Clean off oil,
nicks and burrs dust, and dirt
Belt 12 Frayed or Replace
weakened areas
Base 12 Inspect for Tighten screws,
loose screws, connectors, connectors, and
and switches switches
ORDERING INFORMATION
DESIGNATOR DESCRIPTION PART NO.
MATRIX 010 Rack mountable, user-configurable unit with 10-slot card MK78220-00-00
cage, fan, power supply. 115 V, 60 Hz operation. (Cards not :
included.) " -
Same as above with 230 V, 50 Hz operation MK78220-01-00
Table-top version, same as above with 115V, 60 Hz MK78220-04-00
operation. ’
Table-top version, same as above with 230 V, 50 Hz MK78220-05-OO
operation.
MATRIX 100 Rack mountable, MATRIX 010 with 8-inch single-sided, MK78221-10-00
double-density disk drive with 115 V, 60 Hz operation.
Same as above with 230 V, 50 Hz operation. MK78221-11-00
Table-top version, same as above with 115V, 60 Hz MK78221-14-00
operation. '
Table-tdp version, same as above with 230V, 50 Hz MK78221-15-00
operation.
SLD-KIT Slide mounting kit MK78193
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WARNING: This equipment generates, uses, and can radiate radio frequency energy and if not installed and used in
accordance with the instructions manual, may cause interference to radio communications. As temporarily permitted by
regulation it has not been tested for compliance with the limits for Class A computing devices pursuant to Subpart J of Part
15 of FCC Rules, which are designed to provide reasonable protection against such interference. Operation of this

equipment in a residential area is likely to cause interference in which case the user at his measures may be required to
correct the interference.
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ORDERING INFORMATION

Designator Description Part Number

Matrix 80/OEM-RMUS | Single floppy disk drive based Microcomputer System MK78231-10
(115 Vac 5 Hz)

Matrix 80/OEM-RME Rack mount single floppy disk drive based Microcomputer MK78231-11
System (230 Vac 50 Hz)

Matrix 80/OEM-TTUS | Table top single floppy disk drive based Microcomputer System | MK78231-14
(115 Vac 60 Hz)

Matrix 80/OEM-TTE Rack mount single floppy disk drive based Microcomputer MK78231-15
System (115 Vac 50 Hz)

Matrix 80/0OEM Matrix 80/0EM Technical Manual only 4420345

Technical Manual

CPU3 Technical Manual | CPU3 Technical Manual only 4420261

FLP2 Technical Manual | FLP2 Technical Manual only 4420262
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I UNITED COMPUTER
< TECHNOLOGIES PRODUCTS
MOSTEK DIVISION
MATRIX 200
USER-EXPANDABLE COMPUTER
- MK78222

FEATURES

O Z80-based, using STD Bus
0O 64 KB memory

O Two 8-inch, double-sided, double-density floppy-disk
drives

O 3.2 MB storage capacity (unformatted)

O Includes:
® Two cards (MDX-CPU3 single-board computer and
MDX-FLP2 floppy disk controller), leaving 8 of 10 slots
available for user expansion
e Centronics-compatible parallel printer interface
e RS-232C-compatible serial interface

O Power supply: 115 VAC, 60 Hz or 230 VAC, 50 Hz
O Standard 19" rack-mount chassis or table-top version

O M/0S-80, Mostek’s CP/M™-compatible operating system
is available, providing access to large application
software base

O Also available: Microsoft’'s Z80 Assembler, BAS!C and
FORTRAN

DESCRIPTION

MATRIX 200 is a Z80 based user-expandable micro-
computer system targeted for, but not limited to, industrial
control and instrumentation applications. It is designed
around the industry-proven STD BUS. Both rack-mount and
table-top versions are available.

The system contains 64 KBytes of memory. It has two
thin-line 8-inch double-sided double-density floppy-disk
drives, providing 3.2 MBytes of storage capacity
(unformatted). A Centronics parallel printer interface and an
RS-232C compatible serial interface are standard with the
system.

A card cage with ten slots, only two of which are used,
provides for user expansion options. The power supply will
operateon 115 VAC, 60 Hz or 230 VAC, 50 Hz. MATRIX 200
complies with FCC requirements.

™ CP/M is a trademark of Digital Research Corporation.

MATRIX 200, RACK-MOUNT VERSION
Figure 1

The system runs M/0S-80, Mostek’s CP/M compatible
operating system, thus providing access to a large
application software base. Also available through Mostek
are Microsoft's Z80 Assembler, BASIC, and FORTRAN.

The boot firmware for M/0S-80 is provided as part of the
system. This allows for “phantom” operation, which means
that once the system boots, the boot PROM is removed from
the address space yielding full 64 KByte address space for
program execution.

Another feature included in firmware is a minimum
debugger. This provides the capability for memory access,
port access, and execution at a given address.

CONTROLS AND INDICATORS

The operator controls and indicators are located on the front
panel of the MATRIX 200 unit. This panel contains the
POWER and system RESET switches.

The POWER switch, when pressed, applies AC power to the
unit. The switch is illuminated when the power is on. The
RESET switch resets the SYSRESET signal on the STD BUS.
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REAR PANEL

The ré_ar panel of the MATRIX 200 unit has a hinged door for
easy access to the ten-slot card cage. The hinged door also
has an adjustable strain relief mechanism for the cables
which connect to peripherals.

The left side df't'he rear pénél contains a fuseholder and an
AC power cable connector. (A power cord is shipped with
the MATRIX 200.)

DESIGN OPTIONS

The MATRIX 200 unit is designed for use with Mostek MD
Series microcomputer boards. A complete line of STD BUS
compatible data processing, memory, and input/output
boards is available from Mostek.

The operating system -offered to MATRIX 200 users is
M/0S-80 (V5 or higher). This CP/M compatible operating
system provides acceSs to many. available application
packages. Microsoft's Z80 Assembler, BASIC interpreter,
BASCOM (Basic Compller), and FORTRAN are also
available through Mostek. Custom drivers can be integrated
into M/0S-80 using Mostek’s system generatlon software,
MOSGEN:

POWER
Input:

Output:

115,230 VAC 50/60 Hz @ 355 VA
+5 VDC @ 12 A -

+12VDC@ 15 A
-12VDC@ 1.5 A

Available for expansion options:

+5VDC@75A
+12VDC @ 1.375 A
-12VDC @ 1475 A

PHYSICAL DIMENSIONS

Rack Mount:
Height:

Width:

Depth:

Table-Top:

Height:

Width:
Depth:

—
19"
221"

84"
2"
22"

OPERATING ENVIRONMENT
Temperature: 10°C - 35°C

ORDERING INFORMATION - -

DESIGNATOR DESCRIPTION

PART NO.

MATRIX 200 Rack-mount version; 115 VAC, 60 Hz operation

MK78222-0-20

Rack-mount version; 230 VAC, 50 Hz operation

MK78222-0-21

‘Table-top version; 115 VAC, 60 Hz operation

MK78222-0-24

Table-top version; 230 VAC, 50 Hz operation

MK78222-0-25

NOTE:
1. All software items must be ordered separately.
2. Other system configurations are available.
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MDX-CPU1 AND MDX-CPU1A

FEATURES

O STD-Z80 BUS-compatible

0O 4K x 8 EPROM (two 2716's, customer-provided)

O 256 x 8 Static RAM (compatible with DDT-80 debugger)
O Flexible Memory decoding for EPROM and RAM

O Four counter/timer channels

O Restart to 0000H or EOOOOH (strapping option)

O Debug-compatible for single step in DDT-80

O 2.5 MHz version (-0) or 4 MHz version (-4)

O +5Vonly

O Fully-buffered signals for system expansibility

GENERAL DESCRIPTION

The Mostek MDX-CPU1 is the heart of an MD Series Z80
system. Based on the powerful Z80 microprocessor, the
MDX-CPU1 can be used with great versatility in an OEM
microcomputer system application. This is done simply by
inserting EPROM memories into the sockets provided on
the board and configuring them virtually anywhere within
the Z80 memory.

256 bytes of scratchpad RAM are provided on the board and
4K of EPROM can be user provided (2 27186s). In addition, an
MK3882 Counter Timer Circuit is included on the MDX-
CPUT1 to provide counting and timing functions for the Z80.

The MDX-CPU1 can be used in conjunction with the MDX-
DEBUG and MDX-DRAM modules to utilize DDT-80 and
ASMB-80 in system development.

The MDX-CPU1 is also available in a 4MHz version (MDX-
CPU1-4). In this version, one wait state is inserted
automatically each time on board memory is accessed by a
read or write cycle. This is necessary to make the access
times of the 2716 PROMs and the 3539 scratchpad RAM
compatible with the MK3880-4 4 MHz Z80-CPU.

IVB-1

MDX-CPU1 AND MDX-CPU1TA

There is also a version of this board, CPU1A, which is
targeted for the industrial control area. The CPU1A allows
system reset to be generated off the board, i.e., from the
MDX-PFD. CPU1 does not incorporate this feature. Due to
this difference, the user must be aware of the “one-way”
compatiblity of these two products. A CPU1TA will work in
any application in which a CPU1 has been used but the
opposite is not the case.

FUNCTIONAL DESCRIPTION

The MDX-CPU1 is designed around the powerful Z80 CPU
(3880) chip. A Block Diagram is shown in Figure 2.

CPU

Z80 (MK3880) generates the address and control signals,
communicates with memory |/0 and peripherals, fetches
and executes instructions, and provides most of the timing
signals for proper operation of the system.



BLOCK DIAGRAM
Figure2 . =~ -~
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STD BUS INTERFACE
COUNTER/TIMER CIRCUIT (CTC) RESET/RESTART

The counter/timer circuit provides a four channel
counter/timer function under software control.

EPROM

Two 24-pin sockets are provided for use with 2716
EPROMs (+5 V only) for an EPROM memory capacity of 4K x
8. This 4K x 8 of EPROM can be strapped on any 2K
boundary within any 16K block.

RAM

A 256 x 8 static RAM is provided for general purpose
storage and stack pointer operations. The 256 x 8 RAM is
located at FFOO to FFFF and can be enabled or disabled via a
user installed strap. o

CLOCK GENERATOR

The MDX-CPU1 comes with a crystal-controlled clock
generator. This clock drives all the necessary components
on the board, and is buffered to drive off the board to the
other system peripherals. The crystal frequency for the
standard MDX-CPU1 card is 5.0 MHz or 80 MHz
respectively and is divided by two to yield a 2.5 MHz, or to
4.0 MHz or 8.0 MHz respectively.

The MDX-CPU1 can be strapped so that reset execution
begins at either OO00H or EOOOH. This logic is required for
use of standard Mostek hardware and software products
including DDT-80, FLP-80DOS/, MDX-SST, and MDX-
DEBUG.

BUS LINES, (DATA, ADDRESS, CONTROL)

All lines going onto or off of the board are TTL buffered
and/or terminated. The data bus lines are bidirectional so
that data can go in two directions. The direction of the data
bus buffer is controlled by the CPU, so that the data bus
buffer will always be enabled out when the CPU is
accessing on board memory or the CTC. The data bus buffer
will be enabled pointing onto the CPU card when an off-
board memory, 1/0, or interrupt vector is addressed. The
data bus buffer will go to a high impedance whenever a
bus-acknowledge signal is issued from the CPU. The
address and control lines are unidirectional buffers and will
go to a high impedance level whenever a bus acknowledge
signal is issued by the CPU.

WAIT STATE GENERATOR

This function, if selected, causes on board memory read and
write cycles or 1/0 cycles to be lengthened by one clock
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period in order to allow sufficient access time when slow

memory of 1/0 devices is utilized.

MEMORY INTERFACE

The MDX-CPU can be populated with up to 4K x 8 of
EPROM (two 2716s). It comes with a 256 x 8 static RAM
that is decoded at FFOOH to FFFFH.

EPROM ADDRESS SELECTION
MDX-CPU1 AND MDX-CPU1A
Table 1
CPU1 CPU1A CPU1 CPU1A CPU1 CPU1A
Decoded US Jumpers | J3 Jumpers | US Jumpers | J3 Jumpers u10 J4
Address EPROM U6 EPROM U6 EPROM U7 EPROM U7 Jumpers Jumpers
Pins Pins Pins Pins Pins Pins
O-7FF 5to 9 9to 16 4t0 9 7t016 2to12 3to6
800-FFF “t0 10 “to 14 “1t0 10 “t014 and and
1000-17FF “to0 11 “t0 12 “to 11 “t012 5t09 9t0 12
1800-1FFF “t012 “t0 10 “to12 “t0 10
2000-27FF “t0 13 “to 8 “t0 13 “to 8
2800-2FFF “to 14 “to 6 “to 14 “to 6
3000-37FF “t015 “to 4 “t015 “to 4
3800-3FFF “t0 16 “to 2 “t016 “to 2
4000-47FF “to 9 to 16 “to 9 “t0 16 Pins Pins
4800-4FFF “to 10 to 14 “t0 10 “to 14 91010 12t0 10
5000-57FF “to 11 to12 “to 11 “1012 and and
5800-5FFF “t012 to 10 “t012 “1010 2t012. 3t06
6000-67FF “t013 “to 8 “t013 “to 8
6800-6FFF “to14 ‘“to 6 “to0 14 ‘to 6
7000-77FF “t0 15 ‘to 4 “to 15 “to 4
7800-7FFF “t0 16 ‘to 2 “to 16 “to 2
8000-87FF “to 9 to 16 “to 9 t0 16 Pins Pins
8800-8FFF “t010 to 14 “to 10 to 14 5t09 9t012
9000-97FF “t0 11 “t012 “to 11 to 12 and and
9800-9FFF “to12 to 10 “t0o12 to 10 2t03 3to5
AOQO-A7FF “1013 to 8 “t013 ‘“to 8
A800-AFFF “to 14 to 6 “t014 to 6
BOOO-B7FF “t015 to 4 “t0 15 ‘to 4
B80O-BFFF “t016 to 2 “1t0 16 ‘“to 2
CO00-C7FF “to 9 to 16 “to 9 to 16 Pins Pins
C800-CFFF “t0 10 to 14 “t0 10 to 14 9t0 10 12t0 10
DOOO-D7FF “to 11 t0o12 “to 11 to 12 and and
D800-DFFF “t012 to 10 “t012 t0 10 2t03 3t05
EOQQO-E7FF “t013 “to 8 “t013 ‘to 8
E800-EFFF “to 14 ‘to 6 “t0 14 ‘to 6
FOOO-F7FF “t0 15 to 4 “to 15 to 4
F800-FFFF “t016 “to 2 “to 16 to 2

There are no EPROMs shipped with these assemblies.
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MEMORY DECODING JUMPERS

Decoding for each of the EPROMSs is shown in Table 1. The
.256 x 8 static RAM may be disabled by dlsconnectmg U5 Pin
2 from U5 Pin 3.

1/0 PORTS
Counter/Timer 1/0 Ports

The CTC 1/0 ports are hardwired to respond to |/0 Ports
7CH, 7DH. 7EH, and 7FH as shown in Table 2. For detailed
information on how to program the CTC, refer to the Mostek
CTC Technical Manual.

1/0 PORT NO. VS. CTC CHANNEL NO.

Table 2
1/0 PORT CTC CHANNEL
7C, 0
7Dy 1
7E, 2
7Fy 3
RESET/RESTART JUMPERS

The MDX CPU1 has the: capabllrty to reset and begin
execution at location 0000H or EOOOH. Table 3 shows the
jumpers for selecting OO00H to EOOOH was to allow the use
of Mostek’'s DDT-80 (Designer’'s Development Tool)
operating system. However, if DDT-80 is not used, then the
reset to EOOOH can be used for user programs. The jump to
EOOOH is implementing in hardware and must be reset after
itis activated. Toreset the jump circuitry, the following code
must be placed at EOOOOH:

EOOOH CS 03 50

EOO3H DB FF (Any I/0. operation wnII reset the address
modification latch)

EOOOH (User program begins)

When using DDT-80, it is not necessary to execute this code
since it is already in the ROM.

WAIT STATE GENERATOR

The wait state circuitry was added to allow 4 MHz operation
with standard memory and standard I/0 devices. When the
wait state circuit is enabled as shown in Table 4, one wait
state is inserted in the current timing sequence, either in
memory access or |/O operation. Refer to the CPU
(MK3880) section of the manual for wait state timing. The
wait state circuitry is normally not enabled for 2.5 MHz
operation.

Jumper pins, labeled E7 Pins 1-4 have been provided to
allow the Memory Expansion and I/ 0 Expansion lines to be
tied to ground. This option can be implemented by
jumpering these pins as shown in Table 5.

-WAIT-STATE JUMPERS

RESTART JUMPERS
Table 3
Desired
Reset On CPU1 ‘
Location Connect On CPU1A
0000H U10Pin6to7 J4Pin11t013
. EOOOH U10Pin61t08 J4Pin11to14

Table 4
Wait On On
Operation | State MDX-CPU1 |[MDX-CPU1A
(Open)
Memory |Disabled | 'U10P13-14 —
Access E3 to E4
(Connect) (Connect)
Memory [Enabled [U10P13to 14| J4Pin2to4
Access E3 to E4 J2Pin1to3
(Open)
170 ' |Disabled [U10P131t0 14 —
E5 to E6 )
(Connect) (Connect)
170 Enabled [U10P13to 14| J4Pin2to4"
E5 to E6 J2Pin2to4
MEMEX AND IOEXP JUMPERS
Table 5
MEMEX On On
10EXP MDX-CPU1 MDX-CPU1A
Memory c
Expansion Connect E7 Connect J6
(MEMEX) Pin3to 4 Pin2to 4
170 Connect E7 Connect J6
Expansion Pin 1 to Pin 2 Pin 3to Pin 1
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CPU1 AND CPU1A STRAPPING OPTIONS

Figure 3
us u10 J3 Ja
110 ol16 10 Ol 2 10 ol 2
2|0 ol1s 3l0 Ol 4 3|0 Oof 4
3|0 ol14 5/ O Ol 6 5|0 Ol &
4(0 ol13 7|0 Ol 8 710 Ol 8
5|0 ol12 1Ko} O |10 9O ol
6|0 o1 1|0 Oz 110 o2
710 of1o 13| 0 Ofha 13| 0 o4
8|0 ol 9 15{ O O |16
MDX-CPU1 MDX-CPU1A
ASSEMBLY DESIGNATOR DIFFERENCES
Figure 4
Signal E7 J6 J2
GND Pin 1 Pin 1 Pin 1 E3
GND Pin 3 Pin 4 Pin 2 E6
I0EXP Pin 2 Pin 3 Pin 3 E4
MEMEX Pin 4 Pin 4 Pin 4 E5
MDX-CPU1, MDX-CPU1A MDX-CPU1A, MDX-CPU1
STRAPPING: MDX-CPU1 AND MDX—CPU1A Memory Capacity

Both assemblies have the same physical placement of the On-Board EPROM - 4K bytes (sockets only)
strapping options. Figure 3 does denote the difference in the On-Board RAM - 256K bytes
numbering scheme used for each assembly. Please note Off-Board Expansion - Up to 65,536 bytes, with user-
that only the numbering of the headers have been changed specified combinations of RAM, ROM, PROM
and not the routing of the signals to the headers.

. Memory Speed Required
Figure 4 further illustrates the difference in these two )

assemblies designators. Memory .. Access Time Cycle Time
ELECTRICAL SPECIFICATIONS 2716* 450 ns 450 ns
Word Size *Single 5-Volt type required
Instruction: 8, 16, 24, or 32 bits 1/0 Addressing
Data: 8 bits ‘ )
Address: 16 bits On-Board Programmable Timer
Cycle Time PORT MK3882
ADDRESS (HEX) CHANNEL

Clock period or T state

= 0.4 microsecond @ 2.5 MHz for MDX-CPU 7c 0

= 0.25 microsecond @ 4.0 MHz for MDX-CPU1-4 7D 1
Instructions require from 4 to 23 T States 7E 2

7D 3

Memory Addressing
On-Board EPROM: jumper selectable for any 2K boundary

within a 16K block of memory map.
On-Board RAM: FFOO-FFFF
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1/0 Capacity

Up to 252 Port addresses can be decoded off-board. (Four
portaddresses are on-board. 252 + 4 = 256 total |/0 ports).

Interrupts

Multi-level with three vectoring modes (Modes O, 1, 2).

MECHANICAL SPECIFICATIONS

Card Dimensions

4.5 in.(11.43 cm) high by 6.50 in. (16.561 cm) long
0.48 in. (1.22 cm) maximum profile thickness
0.062 in. (0.61 cm) printed-circuit-board thickness

Interrupt requests may originate from user-specified /O or  Connectors
from the on-board MK3882 CTC. :
STD-Z80 BUS Interface Function Configuration Mating Connector
Inputs One 74LS load max . ] o
Outputs lon = -3 MA min. at 2.4 Volts STD Bus 56-pin dual Printed Circuit
loL = 24 MA min. at 0.4 Volts Viking 3VH28/ICES
System Clock 0.125 kin. centers | Wire Wrap
Viking 3VH28/ICND5
MIN. MAX.
MDX-CPU1 500 KHz 25MHz Solder Lug
MDX-CPU 1-4 500 KHz 4.0 MHz Viking 3VH28/ICN5
Power Supply Requirements
5V +5%at1.1 Amaximum
Operating Temperature
0°C to 60°C
ORDERING INFORMATION
Designator Description Part No.
MDX-CPU1 Module with Technical Manual less EPROMSs. 2.5 MHz version. MK77850-0
MDX-CPU1 . Module with Technical Manual less EPROMs. 4.0 MHz version. MK77850-4
MDX-CPU1 and 1A MDX-CPU1 and 1A Technical Manual only. 4420031
Technical Manual _
MDX-CPU1TA Module with Technical Manual less EPROMs. 2.5 MHz version with | MK77855-0
Bi-directional SYSRESET
MDX-CPU1TA 4 MHz Module with Technical Manual less EPROMSs. 4.0 MHz version with | MK77855-4
Bi-directional SYSRESET.
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MDX-CPU2A
MK77856-0, MK77856-4

Z80 CENTRAL PROCESSOR MODULE

FEATURES
O Utilizes the powerful Z80 Microprocessor
O Six 24-pin sockets are provided which may be strapped

to accept any combination of the following industry-
standard memory devices:

EPROM STATIC RAM ROM

2758 (1K x 8) MK4118 (1K x 8) | MK34000 (2K x 8)
2716 (2K x 8) MK4801 (1K x 8)

2732 (4K x 8) MK4802 (2K x 8)

O Memory decoding on any 1K boundary

m]

Bidirectional address, data, and control busses to permit
external DMA

[m}

Four cascadable counter/timer channels

0O Automatic, transparent dynamic memory refresh

(]

Fully buffered signals for system expandablility

O Selectable reset address to either 0O0O0O0H or EOOOH

]

Selectable wait-state generator

O Bidirectional reset which allows operation with the
MDX-PFD (Power Fail Detect)

O 4 MHz version available

O Single +5 Volt supply

O STD-Z80 BUS compatible
MDX-CPU2A DESCRIPTION

The MDX-CPU2A features six 24-pin memory sockets
which enable the user to populate the module with various
combinations of ROM, RAM, and EPROM. Flexible address
decoding allows the user to configure each memory device
within any 1K boundary of the 64K memory map. A decoder
PROM is supplied which will allow the user to choose one of
four preselected memory configurations or, if desired, the

CONNECTOR AND HEADER LAYOUT

Figure 1
/ 130 J2 l
Ja
|J7||J8|J9| Js
~ [~ [V
O
u7 us U9
Jé
L1 L] |
[W1o]) [U11][012])
u14 U156 u16
3

RO

user may, by programming a new decoder PROM, assign
any of the six sockets to memory addresses as required by
his application needs. Address, data, and control busses
have been made bidirectional to allow external masters to
directly access CPU memory.

A4-channel counter/timer circuit(MK3882)is included on
board for software controlled counting and timing
functions. The counter/timer circuit (CTC) Trigger inputs
and Zero Count outputs are buffered and brought out to a
connector for external access. In addition, a strapping option
makes it possible to cascade the four CTC channels for
longer count sequences.

A 4 MHz version of MDX-CPU2A is also available (MDX-
CPU2A-4). To ensure sufficient memory access time at 4
MHz operation, a jumper option enables automatic
insertion of one WAIT state for those memory devices
idenified as “slow” by the decoder PROM. The standard
decoder PROM supplied with MDX-CPU2A-4 is pre-
programmed for use with MK2716 EPROMs and MK4118
Static RAMs, and identifies 2716 sockets as “slow” and
4118 sockets as “fast”.
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MDX-CPU2A DIAGRAM

Figure 2
cLock _[owvioe I— ® "1 EXTERNAL TRIGGER
GEN "] BY2 1J21 AND INTERRUPT
MK3880 L .4 CONTROL
cPU
STRAPPING WAIT _
OPTIONS %’ STATE WAIT
4 GEN RESET DATA BUS
INTAK C DIRECTION
— I — v | —va I -
l DATA D7 - DO (
11 [ Yo | \ [ A [ ]
S 5 ~ CONTROL -
[ SYSTEM BUS
RESET /\ AK 16 T/‘
»>[DIR
~_| ADDRESS K~ >
D1 BUFFER
DECODE
OPTIONS DIR 8
| l ] ) > DaTA <>
CPU MEM|DECODE \/ BUFFER STD-
:> STRAPPING 280
DEBUG I RESET OPTIONS »[DIR 4 |Bus
CONTROL DECODE CONTROL K > J1)
PBRESET |~ oaic :> YT <::> BUFFER ¢
A15-A10 7
> CONT ADDR —>! conTROL <l
-l L Burrer | 7
MEMORY ‘
(6 SOCKETS)
MEMORY REFRESH: 1/0 CAPACITY:

The MDX-CPU2A generates all address and control signals
necessary to refresh dynamic RAM (such as MDX-DRAM)
modules. Refresh occurs automatically during each OP
code fetch cycle and is, therefore, transparent to system
throughput.

170 ADDRESSING

The on-board 4-channel programmable timer is hard-wired
to the following port addresses:

MK3882 Channel Port Address (Hex)
0 7C
1 7D
2 7E
3 7F

The MK3880 (Z80-CPU) utilizes the lower 8-bits of its
address bus for 1/0 addressing yielding a total of 256
possible port addresses.

INTERRUPTS:

The MK3880 (Z80-CPU) may be programmed to process
interrupts in any of three different modes (mode O, 1, or 2).

Multi-level interrupt processing is also possible with the
MK3880. The level of stacking is limited only by available
memory space.

The MDX-CPU2A will also accept nonmaskable interrupts
which force a restart at location 0066H.
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CONNECTORS AND HEADERS
J1 STD-Z80 BUS

56-Pin (see STD-Z80 BUS description). Pins not connected:
5, 6, 35, 36, 40, 50, 53-56.

J2 CTC Connector

The CTC signals are buffered and brought out to connector
J2.

Logical low .5 V at 24 mA

Logical high 2.4 V at -3 mA

p
3

Function
CLK/TRG O
ZC/TO0
CLK/TRG 1
ZC/T0 1
CLK/TRG 2
ZC/TO0 2
CLK/TRG 3
NC
*NMI
10-13 NC
14-26 GND

OCoONOOOBDWN =

*The CPU will respond to an. externally generated non-
maskable interrupt. The signal is logically OR’ed with
NMIRQ, (pin 46) on the STD-Z80 BUS.

J3 Memory Address Decoder

One of four different memory configurations is selected by
J3. Additional memory may be added on the STD-Z80 BUS
to a maximum of 64K byte total. See Table 1 for J3

strapping.

J4 CTC Channel Cascading

J4 allows cascading of the CTC channels.

Pin

N WN =

J4 Strapping

2
[ J
[ ]
1

Note: If the CTC channels are cascaded on J4, the corresponding pins of J2 must be

4

|

3

6
®
[ ]
5

N® @

Function

NMiI (see J2)
CLK/TRG O
ZC/TO00
CLK/TRG 1
ZC/TO1
CLK/TRG 2
ZC/T0 2
CLK/TRG 3

Example showing
channels O & 1
cascaded

left open.
J3 STRAPPING
Table 1
Option O Option 1 Option 2 Option 3
2 4 2 4 2 4 2 4
I I I [ ] [ I [ ] [
[ ] [ ] [ ] [ ]
1 3 1 3 1 3 1 3
BEG BEG BEG BEG
Size ADDR Speed Size ADDR Spqed Size ADDR Speed Size ADDR Speed
u7 2K | 0000 | Slow 2K | 0000 | Slow 2k | €000 | Slow 2K | 0000 | Slow
us 2K | 0800 | Slow 2K | 0800 | Slow 2K E800 | Slow 2K {0800 | Slow
us 1K | FOOO Fast 1K | 1000 | Slow 1K | FOOO | Fast 1K ] 1000 | Slow
u14 | 1K F400 Fast 1K | 1800 | Slow 1K F400 | Fast 1K 11800 | Slow
u1s | 1K F800 Fast 1K | FBOO | Fast 1K F800 | Fast 1K | 2000 | Slow
u1é | 1K FCOO | Fast 1K | FCOO | Fast 1K FCO0 | Fast 1K | FCOO | Fast
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J5 Reset Address Strapping

J5 sets the reset address to O000H or EOOOH. If reset
address EOOOH is selected the first instruction in the
program at EOOOH must be a jump to EOO3H. Then, an
1/0 read must be performed before any address below
EOOO is accessed. If no 1/0 access is required in the
program, then a “dummy” 1/0 read or write to an unused
port address must be inserted.

Example Address Code Instruction
EOO0  C303E0 JP EOO3H
EOO3 DBnn IN A, (nn)
EOO5 First in-
struction of user
program.
2 4 2 4
J5 @ [ J5 @
[ — [
1 3 1 3
Reset Reset
Address Address
OOO0OH EOOOH

J6 Wait State Generator

One wait state must be inserted for on-board memories
which are designated “slow" for memory access time.

2 4 2 4 2 4 2 4

o o [ J o
J6é J6I J6 I JGI I

[ I [ J [

1 3 1 3 1 3 1 3
No wait One wait  One wait One wait
states state for state for state

selected interrupt inserted
on-board  acknowledge for both
memories. cycles. cases.

J7-J12 Memory Configuration Headers
Each header configures one socket for a particular type of

memory device. o

Jumper J7 | J8 | Jo | J1o| J11| J12
Socket u7 | us [ ve [ ual uisl ute

2:% ®12 2 o ® 012
1 o0 011 1 » -9 011
2758 EPROM 2716 EPROM

MK34000 ROM
2 e . 012 2:%: ®12
1 'L XL 10 o1
2732 EPROM MK4118/4801 SRAM
2% o
1 ® 011
MK4802 SRAM

E1

Pin 1 and 2 of the E1 header must be connected when the
MDX-SST is used.

MEMORY ACCESS TIME

The time required to access on-board CPU2A memory by
external DMA controllers is typically 106 ns plus the access
time of the memory device. This is defined as the time
interval between the time memory address is valid on the
STD BUS and the time output data is valid on the STD BUS.

Maximum Memory Access Time From Chip Enable

System No Wait States  One Wait State
Clock _ (Fast) (Slow)
25 517ns 917ns
40 252ns 502ns

- CUSTOMIZING THE MEMORY DECODER PROM

The user may find that the decoder PROM supplied with the
MDX-CPU2A does not have a preprogrammed memory
map suitable for the user’s particular application. In this
case, a custom decoder PROM can be programmed.

The primary functions of this PROM are to provide the chip
enable for each of the six on-board sockets, indicate
whether the device in that particular socket will require a
wait-state (should the device have a slow access time or
require it for 4 MHz operation), and control the direction of
the bus buffers (inward for on-board memory accesses and
outward for off-board memory accesses). In addition, this
memory decoder PROM will permit four separate memory
schemes or maps.
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The 256 x 8 PROM can be visualized as four separate 64 x 8
blocks. The two most significant input pins to the PROM (A6
& A7) determine which of the four blocks you will be
operating in. The lower six input pins (AQ through A5) are
connected to A10 through A15 of the Address Bus.
Because it takes address lines (AO through A10) to address
1024 memory locations, the A10 through A15 address
lines will split memory into multiples of 1024 (1K bytes).
Each location in the PROM represents a 1K boundary. This
is ideal case since we have 64 bytes in each section; each
byte will decode a 1K boundary, and we wish to decode a
64K memory map.

Selecting option number 3 (no jumpers on J3), the memory
decode PROM is set up for five 2K EPROMSs (2716's) to be
addressed from OOOOH to 27FFH and one 1K device
(MK4118 Static RAM) to be addressed from FCOOH to
FFFFH.

PROM DATA
Table 2
WAIT STATES

WITH WITHOUT
cst = 3E 7E
cs2 = 3D 7D
cs3= 3B 78
cs4 = 37 77
CS5 = 2F 6F
CS6 = 1F 5F
cs = FF

(All selected memory is off-board)

Looking at Table 2 and the Figure below, we see that the
data that should be programmed in the PROM for option #3
should be as follows:

PROM DATA CALCULATIONS

Figure 3
LOCATION DATA SOCKET

co 3E

> 36 { uzene
c2 3D

P 30 { us@ne
ca 3B

P ot { ue@7ne
c6 37

e 3 { uva@ne
c8 2F

s pol { uis271e)

CA-FE FF — No On-board
Sockets Selected

FF 1F —  U16(MK4118)

This can be verified by comparing this table data to the data
found in the MK6289 listing. (The shipped PROM is
configured for slow devices, ie wait states are inserted.)

The data to be entered into the PROM is computed by the
chart in Table 3. The signal to enable a particular socket is
an active low signal. This is indicated by the bar over the
signal name (/CS1 etc.) To select the first socket U7, a O
(low) is the desired condition from output bit 0. Output Bits
1-6 will be 1’s to ensure that only one socket is selected ata

MEMORY MAP
Flgure 4 PROM MEMORY
LOCATION DECODE
CO|o1ST "'1K"”|0000
c1 '-ZNDooo1Ko-oo 0400 N
C2 e 3RD eee 1Keeee 0800
C3 le 4TH e o s 1K« » ol 0OCO0
C4 |ooesesecscece| 1000
C5 sessssesscces]| 1400
C6 ' eceeccvsscecs 1800
C7leecveccsosses, 1C00
C8 (esvececccscse 2000
C9 ¢10THe e e 1K o o o o | 2400
CAleeoeceessceece]2800
4 —

DO | 4000
| |
| |
EO | | 8000
| |
I |
FO | I cooo
|
|
I
| I
¥ ‘ Ve
NN 4 s
| 7

|
FE|soecsasoccsss FBOO
FF |+ 64THs « #1K o o ¢ | FCOO
- — — = —— — = FFFF

PROM
LOCATION

0 —— — ===
| i
| oPTioNO |
| |
AN 40 | |

N [

\ OPTION 1 I
N ] |

\ 80 |— — — — — —
\ | |
N | OPTIONZ |
N 1

col— — — — —-
N |
| OPTION3 |
) !

LFF ' — — ——

s,
s
d

IVB-11




particular time. Output Bit 6 is a O if the user wants a wait  accessed. Output Bit 7 controls the buffer direction, so if any
state to be inserted every time. this particular socket is  sockét is selected on-board, this output bit mustbe a O (low.)

PROM DATA CALCULATION

Table 3 S S S — o —
OUTPUT BIT | 7 6 5 4 3 - 2 1 o |
FUNCTION | ANYCS WAT 'CS6 CS5 ~ CS4 CS3 €S2 cCS1 |
LOCATION | u16 uis U4 U9 us 7
. with 0 0 1 1 1 1 1 0 =3E
wait 0 o 1 1 1 1 ¢} 1 =3D
states 0 s} 1 1 1 0 1. 1 =3B -
0 0 1 1 0 1 1 =37
0 0 1 0 1 1 1 1. =2
0 0 0 1 1 1 1 1 =1F
without 0 1 1 1 1 1 1 0 =7E
wait o 1 1 1 1 1 0 1 =7D
states 0 1 1 1 1 (] 1 1 =78
0 1 1 1 0 1 1 1 =77
o 1 1 0 1 1 1 ‘1 =6F
0 1 0 A 1 X 1 1 =5F
no’
1 1 1 1 1 1 1 1 =FF
select
PROM DATA PATTERN .
MK6289
(NMI 6309-1J 256 x 8)
Table 4 ’ -

LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA
00 -3E 20 FF 40 3E 60  FF 8 FF. A0 FF. CO 3E EO FF
01 3E 21 FF 41 3E 61 FF 81 FF Al FF C1 3E E1 FF -
02 3D 22 FF 42 3D 62 FF 82 FF A2 FF C2 3D E2 FF
03 3D 23 FF 43 3D 63 FF 83 FF A3 FF €3 3D E3 FF
04 FF 24 FF 44 3B 64 FF 84 FF A4 FF -C4 3B E4 FF
05 FF 25 FF 45 3B 65 FF 8 FF. A5. FF .C5 .3B E5 FF
06 FF 26 FF 46 = 37 66 FF 8 ‘FF - A6 FF ~C6 37 E6 FF
07 FF 27 FF 47 37 67 FF 87 FF A7 FF C7 37 E7 FF

08 FF 28 FF 48 FF 68 FF 8 FF A8 FF C8 2F E8 FF
09 FF 29 FF 49 FF 69 FF 89 FF A9 FF C9 2F E9 FF
OA FF 2A FF 4A FF 6A FF 8A FF AA. FF CA FF EA FF
OB FF 2B FF 4B FF 6B FF 8B FF AB FF CB- FF EB FF
oc FF 2 ‘FF 4C FF 6C FF 8 FF AC FF CC FF EC FF
oD FF 2D FF 4D FF 6D FF 8D FF AD FF CD FF ED FF
OE FF 26 FF 4E FF 6E FF 8 FF AE FF CE FF EE FF
OF FF 2F FF 4F FF 6F FF 8 FF' AF FF CF FF EF FF
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PROM DATA PATTERN (Continued)
MK6289

(NMI 6309-1J 256 x 8)

Table 4

LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA LOC DATA
10 FF 30 FF 50 FF 70 FF 90 FF BO FF DO FF FO FF
1M FF 31 FF 51 FF 71 FF 91 FF Bl FF DI FF F1 FF
12 FF 32 FF 52 FF 72 FF 92 FF B2 FF D2 FF F2 FF
13 FF 33 FF 53 FF 73 FF 93 FF B3 FF D3 FF F3 FF
14 FF 34 FF 54 FF 74 FF 94 FF B4 FF D4 FF F4 FF
15 FF 35 FF 55 FF 75 FF 95 FF BS FF D5 FF F5 FF
16 FF 36 FF 56 FF 76 FF 96 FF B6 FF D6 FF F6 FF
17 FF 37 FF 57 FF 77 FF 97 FF B7 FF D7 FF F7 FF

18 FF 38 FF 58 FF 78 FF 98 FF B8 3E D8 FF F8 FF
19 FF 39 FF 59 FF 79 FF 99 FF B9 3E D9 FF F9 FF
1A FF 3A FF B5A FF 7A FF 9A FF BA 3D DA FF FA FF
1B FF 3B FF 5B FF 7B FF 9B FF BB 3D DB FF FB FF
1iC FF 3C 7B 5C FF 7C FF 9C FF BC 7B DC FF FC FF
1D FF 3D 77 5D FF 7D FF 9D FF BD 77 DD FF FD FF
1E FF 3E 6F 5E FF 7 6F 9E FF BE 6F DE FF FE FF
1F FF 3F 5F 5F FF 7F  5F 9F FF BF 5F DF FF FF 1F

TECHNICAL SPECIFICATIONS System Clock
Card Dimensions: MDX-CPU2A: 2.5 MHz + 0.05%
4.50 in. (11.43 cm) wide by 6.50 in(16.51 cm) long MDX-CPU2A-4: 4.0 MHz + 0.05%
0.675 in. (1.71 cm) maximum profile thickness
0.062 in. (0.16 cm) printed circuit board thickness Operating Temperature:
0°C to 60°C

STD BUS Edge Connector:
POWER SUPPLY REQUIREMENTS
56-Dual Readout; 0.125 in. centers
5V + 5% @ 1.2A (excluding memory power

Mating Connectors requirements)
PCB - Viking 3VH28/1CE5 RELATED PUBLICATIONS
Wirewrap - Viking 3VH28/1CND5
Solder lug - Viking 3VH28/1CN5 The following are related publications:
System Design Using the Mostek STD-Z80 BUS (User’s
ELECTRICAL SPECIFICATIONS Manual) - Publication No. 4420237
STD Bus Compatible Z80 Microcomputer Data Book - Publication No. MK79602

System Interrupt Units:

1SIU
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ORDERING INFORMATION

Designator Description Part No.

MDX-CPU2A 2.5 MHz CPU2A module (less memory and mating MK77856-0
connectors) .

MDX-CPU2A-4 4.0 MHz CPU2A module (less memory and mating MK77856-4
connectors)

MDX-CPU2A Data sheet for MDX-CPU2A and MDX-CPU2A-4 4420259

Data Sheet

IVB-14




UNITED
TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

MDX-CPU3

FEATURES
0O Z80-STD Bus compatible CPU board

O A 28 pin socket for industry standard Bytewide ROMs or
EPROMs

O Flexible memory decoding of ROM/EPROM memory on
any 2K boundary

O 64K x 8 of onboard dynamic RAM
O Phantom ROM capability

O Bidirectional address, data, and control busses to permit
external DMA to onboard memory

O 8 bit output port with handshake (Centronics printer
interface)

O Full handshake serial RS232 1/0 Port
O Software programmable Baud rates to 9600 Baud

O Bidirectional power on reset which allows operation with
power fail controllers

O Two programmable 8-bit timers with output
O Fully buffered signals for system expansibility
O Supports multiple memory banks

O Supports MEMEX capability

MDX-CPU3 DESCRIPTION

The MDX-CPU3 is a STD-Z80 Bus compatible single board
computer with 64K bytes of dynamic RAM, 2K to 32K bytes
of ROM/EPROM, an RS232-C serial port, and an 8 bit
output port with handshake for connection to a printer. The
CPU3 supports a very flexible memory map configuration by
the use of a memory configuration PROM. This allows the
RAM to be enabled/disabled in 2K byte increments and the
ROM/EPROM to be mapped on 2K boundaries anywhere
in the 64K memory map. Each different map is selectable
under software control. Address, data, and control busses
are bidirectional to allow external masters to access
memory on CPU3 directly.

MDX-CPU3

The 8 bit parallel output port with handshake lines is
configured to accomodate direct connection to a Centronics
type printer interface.

The RS232 serial port is configured to accommodate full
handshake-capabilities (interface type D).

ELECTRICAL SPECIFICATIONS
STD-Z80 BUS COMPATIBLE
SYSTEM INTERRUPT UNITS:

1SIU
SYSTEM CLOCK:

3.6864 MHz + 0.05%
OPERATING TEMPERATURE:

0°C to 60°C
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POWER SUPPLY REQUIREMENTS SERIAL I/0 CONNECTOR (J3)
+5V £ 5% @ 2.3 A max 26 pin dual readout; 0.100 in. grid
+12V £ 5% @ 50 ma max
. =12V + 5% @ 50 ma max MATING CONNECTORS (P3)
MECHANICAL SPECIFICATIONS FLAT RIBBON - Ansley 609-2600M
DISCRETE WIRES - Winchester PGB13A (housing)
CARD DIMENSIONS Winchester 100-70020S
(contacts 20-24 AWG)
4.50in. (11.43 cm.) wide by 6.50 in. (16.51 cm.) long Winchester 100-72026S

0.675 in. (1.71 cm.) maximum profile thickness (contacts 26-30 AWG)
0.062 in. (0.16 cm.) printed circuit board thickness i .
PRINTER CONNECTOR (J2)

STD BUS EDGE CONNECTOR (J1)
Same as Serial I/0 Connector
56 pin dual readout; 0.125 in. centers

MATING CONNECTORS (P1) 1/0 CAPACITY
PCB - Viking 3VH28/1CE5 The MDX-CPU3 utilizes 18 .of the possible 256 port
WIREWRAP - Viking 3VH28/1CND5 addresses, leaving 238 port addresses available for
SOLDER LUG - Viking 3VH28/1CN5 expansion by the user.
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MEMORY REFRESH

All address and control signals necessary to refresh
external dynamic RAM modules are generated by
MDX-CPU3.

170 ADDRESSING

The onboard ports are preprogrammed to the following port
addresses:

PORT ADDRESS
Figure 3
DEVICE PORT ADDRESS (HEX)
MK3801 STI BO - BF
Parallel Output Latch DO
Memory Configuration FF

170 MAP PROM PROGRAMMING GUIDELINES

If it is desired to use port addresses other than those which
are supplied, then the following procedure should be used:

Each address in the 1/0 Map PROM corresponds
directly to a port address. The bits of the 4 bit control
word are defined as shown in Figure 4. Select the
desired port address and corresponding output bit
definitions for that address and program a new |/0
Map PROM with the new data.

BIT DEFINITIONS

Figure 4
OUTPUT BIT DEFINITIONS ACTIVE STATE
01 - Select STI High
02 - Select Output High
03 - Select Memory Config. Latch  [High
04 - Any of the above Ports selected | Low

PROGRAMMING SERIAL CHANNEL AND TIMERS

Programming information for the serial channel and timers
can be found in the SERIAL TIMER INTERRUPT
CONTROLLER (STI) Technical Manual, Mostek publication
number 4420250.

INTERRUPTS

The MDX-CPU3 will process external interrupts in the Z80-
CPU interrupt modes 0, 1, and 2. Internal (onboard)
interrupts can be processed only in modes 1 or 2.

SYSTEM RESET PRECAUTIONS

Data in DYNAMIC RAM is not guaranteed to be valid after a
PUSHBUTTON RESET has been initiated.

CONNECTOR AND HEADER POSITIONS

Figure 5

/——F J2 [ J3__ ]
Js
0
1J42
i ;

Kj?"""if'" ‘ '5‘5"|_/

STD BUS CONNECTOR

J1 The standard Bus pins used are buffered and brought
out to a 56 pin edge connector as shown:

SIGNAL SIGNAL

NAME PIN J1 PIN NAME
5V 2 [ B +5V
GND 4 I 113 GND
NC 6 I 1|5 NC
D7 8 7 D3
D6 10 [ 9 D2
D5 122 (1 M D1
D4 14 |1 1] 13 DO
A15 16 |1 1| 15 A7
Al4 18 | | 1] 17 AB
A13 20 |1 1} 19 A5
A12 22 (1121 A4
A1 24 [ 23 A3
A10 26 |1 1| 25 A2
A9 28 | I 1| 27 A1l
A8 30 [ 29 AO
RD* 32 |1 1| 31 WR*
MEMRQ* 34 |1 1| 33 IORQ*
MEMEX (Note) 36 | | |} 35 NC
NC 38 | I 1| 37 REFRESH*
NC 40 |1 1| 39 STATUS 1*
BUSRQ* 42 |1 M BUSAK*
INTRQ* a4 |1 1| 43 INTAK*
NMIRQ* 46 | i 1| 45 WAITRQ*
PBRESET* 48 || 1| 47 SYSRESET*
NC 50 | I 1| 49 CLOCK*
PCI 52 [ 51 PCO
NC 54 | I || 53 NC
-12V 56 | | || 55 +12V

Note: If MEMEX is grounded on the motherboard, the

ground strap should be removed.
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PRINTER CONNECTOR

J2 The printer port data and control signals are brought out
to a 26 pin connector as shown:

SIGNAL SIGNAL

NAME PIN J2 PIN NAME
/STB 1 O 0| 14 GND
D1 2 O O 15 GND
D2 3 O O 16 NC
D3 4 |0 Of 17 NC
D4 5 O O] 18 NC
D5 6 |0 O] 19 NC
D6 7 O O] 20 NC
D7 8 o o 21 NC
D8 9 O O 22 NC
NC 10 {0 O] 28 NC
BUSY 1 O 0] 24 NC
PE 12 O O] 25 NC
NC 13 O O 26 NC

SERIAL CONNECTOR

J3 The serial comunication signals to perform an RS232
type interface are buffered and brought out to a 26 pin
connector as shown, the timer outputs are also
buffered and brought out on pins 11 and 18:

PIN DEFINITION
Figure 6

Ja
U22 PIN 23 1 0o Oof 2 A11
U22 PIN 23 3 0O Of 4 -6 VDC
+5VDC 5 0O O} 6 A13
U22 PIN 26 7 O o) 8 U22 PIN 26
+5VDC 9 o O] 10 A14
U22PIN1T 11 0O 0|12 U22 PIN 1

ROM/EPROM STRAPPING

J4 This header allows the ROM/EPROM socket U22 to be
configured to accept various devices. Figure 7 shows
the strapping needed for each device.

MEMORY STRAPPING CHART
Figure 7
DEVICE TYPE STRAPS REQUIRED
2716 J4 (3-4), (5-7)
INTEL 2732 | J4(1-2), (5-7)
INTEL 2764 J4(1-2), (9-11)
MK34000 J4 (5-7)
MK37000 J4(1-2)
MK38000 J4 (1-2), (6-8), (10-12)
MEMORY MAP EXPANSION

SIGNAL SIGNAL
NAME PIN J3 PIN NAME
GND 1 O O] 14 NC
RX 2 |0 Of 15 NC
X 3 |0 Of 16 NC
RTS 4 [0 O} 17 NC

CTS 5 |0 O} 18 TAO

DSR 6 (O O] 19 NC
GND 7 |0 O} 20 DTR
RLSD 8 |0 Of 21 NC
NC 9 |0 Of 22 NC
NC 10 |0 O} 28 NC
TCO 11 O Of 24 NC
NC 12 |0 O} 25 NC
NC 13 |0 O} 26 NC

The memory configuration PROM supplied with the MDX-
CPU3 utilizes maps 0, 4, 5, and 6 to support two types of
software packages. The first package is a system booted into
RAM then executed out of that RAM. It utilizes maps O and
5. The second utilizes maps O, 4, 5, and 6, and supports a
bank memory scheme. If a custom map PROM which uses
all 8 memory maps is desired, then install J5 to get this
expansion.

MEMORY MAP PROM CONFIGURATION

The following chart shows the memory configuration maps
as supplied with each MDX-CPU3 module.
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MEMORY MAP
Figure 8

MEMORY MAP
ADDRESS 0 1 2 3 4 5 6 7

FFFF RAM NOT NOT NOT RAM RAM RAM RAM

USED USED USED
FOOO_ _ __ DR DR S DU SR R
RAM & ROM
EQOO ROM

D000 RAM OFF OFF RAM
BOARD BOARD
C000 RAM RAM

8000

7000
6000
5000
4000
3000
2000
1000

0000 ROM

MEMORY MAP PROM PROGRAMMING GUIDELINES BIT DEFINITION LIST

Each memory MAP in the Memory Configuration PROM 1. SELECTEPROM: Causes the signal which enables the

consists of a series of nibbles which define which memory ROM/EPROM for reading.
is enabled. Each of these nibbles is 4 bits wide. The function
of each bit is defined by Figure 9. 2. A15 ADDRESS LINE OUTPUT: This bit generates the
uppermost address line to the onboard RAM memory.
BIT STATE CHART '
Figure 9 3. SELECT RAM: Enables the onboard RAM. If SELECT
EPROM is also programmed, RAM will be write-only.
OUTPUT BIT DEFINITIONS ACTIVE STATE]
] 4. MEMORY EXPAND OUTPUT: This bit generates a
ignal which is defined by the STD-Z80 Bus specification
01 - SELECT EPROM LoW signa ' ’
02 - A15 ADDRESS LINE OUTPUT :pr thtg MEtI'\:I.E)k()_tsllgnal. In moz’(l single board con-
03 - SELECT RAM LOW igurations, this bit is programmed low.
04 - MEMORY EXPAND OUTPUT HIGH
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TEST CONNECTOR

J6 This header is used for testing purposes only and is
strapped (Pin 2-3) at the factory. DO NOT REMOVE.

ROM/EPROM ACCESS TIME

The time required for the ROM memory to be accessed by :
the CPU is defined by two specifications; /CS and /OE. -

First, /CS access must be < 343 ns. Second, access time
from /OE must be < 242 ns. These requirements must be
met in order for data to meet the minimum setup time for
the CPU under worst case timing conditions. See Figure 10.

ACCESS TIME
Figure 10 .

4
SVALID DATA

MULTIPLE MEMORY BANK OPERATION

The MDX-CPU3 supports a memory bank switching
operation which allows memory expansion beyond the
normal 64K byte limitation of the Z80.

Bank select is accomplished as follows. After the SYSTEM
BOOT operation has been performed and the first bank has
been selected, additional banks of memory can be enabled
and disabled by outputting a bank select byte to port FFH.
Figure 11 shows the control byte necessary to select each
additional bank of memory. ‘

MEMORY BANK OPERATION

Figure 11
SELECT SELECT |
BYTE BANK NO. BYTE 'BANK NO.
o1 1 10 . 5
02 2 20 6
04 3 .40, 7
08 4 80 :

PROGRAMMABLE LED

An LED is available to be programmed on/off at bit D4 (1X)
of port FFH. This may be used as a visual self test indicator or
other appropriate user functions. This bit is also-used in the
memory bank switching mode and the indicator will
illiminate when addressing bank 5.

SOFTWARE PROGRAMMING GUIDELINES

The CPU3 can support a phantom ROM type of operation
where the ROM has just enough code to bring a larger
operating system into RAM, then by switching to another
map, disables the ROM dynamically and begins operation in
a purely RAM configuration. A very simple method to do this
is to have memory map O in the configuration PROM act as
the boot-up map and then switch to a desired map
configuration. The following procedure is then followed: -

A. Copy the ROM code into the RAM at the same address
range as the ROM. )

B. Switch maps by outputting a new map number to the
Memory Configuration port (OFFH), allowing the copy
of RAM code to enter the active memory.

'C. Execution of the program will continue at the next
instruction now in the RAM.

Related Publications
The following are related publications:

Customizing the MDX-CPU3 PROMs Application
Note #5 (4420301)

'MDX-CPU3/4 /0 Drivers Application Note #10
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PRELIMINARY

MDX-CPU4

FEATURES

]

STD-Z80 Bus compatible CPU board

O Five 28 pin sockets for industry standard BYTEWYDE™
ROMs, EPROMSs, or RAMs .

O Flexible memory decoding of RAM/ROM memory on
any 2K boundary ’

O Phantom ROM capability

O Bidirectional address, data, and control busses to permit
external DMA to onboard memory

O 8-bit output port with handshake (Centronicsprinter
interface)

O Full handshake serial RS232-C |/0 Port
O Software programmable Baud rates to 9600 Baud

O Bidirectional power-on reset allows operatlon with
power-fail controllers -

O Two programmable 8-bit timers with offboard outputs
O Fully buffered signals for system expansibility
O Supports memory bank switching

O Supports MEMEX (memory expand) cépability

MDX-CPU4 DESCRIPTION

The MDX-CPU4 is an STD-Z80 Bus compatible single board
computer with five BYTEWYDE memory sockets for ROM,

EPROM, or RAM, an RS232-C serial port, and an 8-bit .

parallel output port with handshake for connection to a

printer. The CPU4 supports a very flexible memory map .

configuration by the use of a memory configuration PROM.

This allows the RAM/ROM to be mapped on 2K boundaries

anywhere in the 64K memory map. Each of the eight maps

shipped is selectable under software control. Address, data, .
and control busses are bidirectional to allow external’

masters to access memory on CPU4 directly.

The 8-bit parallel output port: with handshake lines is
configured to accommodate direct connection to a

BYTEWYDE™ is a UTC/Mostek reglstered trademark

MDX-CPU4
Figure 1

Centronics type printer interface using mass terminated flat
ribbon cable connectors.

The RS232-C serial port is configured to accommodate full
handshake capabilities (interface type D).

All STD-Z80 signals are fully buffered to allow use of this

. board with other STD-Z80 compatible boards. This permits
~ future expansion of functional capabilities.

ELECTRICAL SPECIFICATIONS
STD-Z80 BUS COMPATIBLE

SYSTEM INTERRUPT UNITS:
18IV -

SYSTEM CLOCK:
3.6864 MHz + 0.05%

OPERATING TEMPERATURE:
0°C to 60°C
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POWER SUPPLY REQUIREMENTS:
+5V £ 5% @ 1.8 A max (excluding BYTEWYDE sockets)
+12V £ 5% @ 50 ma max
-12V %+ 5% @ 50 ma max

MECHANICAL SPECIFICATIONS

CARD DIMENSIONS
4.50in.(11.43 cm.) wide by 6.50 in. (16.51 cm.) long
0.675 in. (1.71 cm.) maximum profile thickness
0.062 in. (0.16 cm.) printed circuit board thickness

STD BUS EDGE CONNECTOR (J1)
56 pin dual readout; 0.125 in. centers
MATING CONNECTORS (P1)
PCB - Viking 3VH28/1CE5
WIREWRAP - Viking 3VH28/1CND5
SOLDER LUG - Viking 3VH28/1CN5

SERIAL 1/0 CONNECTOR (J3)
26 pin dual readout; 0.100 in. grid
MATING CONNECTORS (P3)
FLAT RIBBON - Ansley 609-2600M
DISCRETE WIRES - Winchester PGB13A (housing)
Winchester 100-72020S
(contacts 20-24 AWG)
Winchester 100-72026S
(contacts 26-30 AWG)

PRINTER CONNECTOR (J2)
Same as Serial 1/0 Connector

1/0 CAPACITY

The MDX-CPU4 utilizes 18 of the possible 256 port
addresses, leaving 238 port addresses available for
expansion by the user.

MEMORY REFRESH

All address and control signals necessary to refresh
external dynamic RAM modules are generated by
MDX-CPUA4.

170 ADDRESSING

The onboard ports are preprogrammed to the port
addresses shown in Figure 3.

PORT ADDRESSES

Figure 3
Device Port Address (Hex)
MK3801 STI BO-BF

Parallel Output Latch DO
Memory Configuration FF

170 MAP PROM PROGRAMMING GUIDELINES

If it is desired to use port addresses other than those which
are supplied, then the following procedure should be
used.

Each address in the /0 Map PROM corresponds directly to
a port address. The bits of the 4 bit control word are defined
as shown in Figure 4. Select the desired port address and
corresponding output bit definitions for that address and
program a new |/0 Map PROM with the new data.

170 MAP BIT DEFINITIONS
Figure 4
OUTPUT BIT DEFINITIONS ACTIVE STATE
01 - Select MK3801 STI HIGH
02 - Select Parallel Output Latch HIGH
03 - Select Memory Config. Latch HIGH
04 - Any of the above ports selected |LOW

PROGRAMMING SERIAL CHANNEL AND TIMERS
Programming information for the serial channel and timers
can be found in the SERIAL TIMER INTERRUPT
CONTROLLER (STI) Technical Manual, Mostek publication
number 4420250.

INTERRUPTS

The MDX-CPU4 will process external interrupts in Z80-CPU
interrupt modes O, 1, and 2. Internal (onboard) interrupts
can be processed only in modes 1 or 2.

SYSTEM RESET PRECAUTIONS

Data in DYNAMIC RAM is not guaranteed to be valid after a
PUSHBUTTON RESET has been initiated.
CONNECTORS AND HEADERS

The location of the connectors and headers is shown in
Figure 5.

STD BUS CONNECTOR

J1 The STD Bus pins used are buffered and brought out
to a 56 pin edge connector as shown:

IvB-23




SIGNAL NAME PIN J1  PIN SIGNAL NAME
+5V 2 T 1 1 +5V
GND 4 1 1 3 GND

NC 6 | 1 5 NC

D7 8 | I 7 D3

D6 10 1 | 9 D2

D5 12 1 1 11 DI

D4 14 1 1 13 DO

A15 16 1 | 15 A7

A14 18 1 1 17 A6

A13 20 1 119 A5

A12 22 1 121 A4

A1 24 1 1 23 A3

A10 26 | 125 A2

A9 28 1 1 27 Al

A8 30 I 129 A0

RD* 32 1 1 31 WR*
MEMRQ* 34 1 | 33 IORQ*
MEMEX (NOTE) 36 | | 35 NC

NC 38 | | 37 REFRESH*
NC 40 | | 39 STATUS1*
BUSRQ* 42 | | 41 BUSAK*
INTRQ 44 | | 43 INTAK*
NMIRQ* 46 | | 45 WAITRQ*
PBRESET* 48 | | 47 SYSRESET*
NC 50 | | 49 CLOCK*
PCl 52 | 1 51 PCO

NC 54 | | 53 NC

-12v 56 |1 55 +12V

*Indicates active low signal

NOTE: If MEMEX isgrounded on the motherboard, the groundstrap should be
removed.

CONNECTOR, HEADER, AND BYTEWYDE SOCKET
POSITIONS
Figure 5

J2 J3

¢
DEI__] 0

\.[T"“—"_Jf'"" "SZJJ

PRINTER CONNECTOR

J2  Theprinter port data and control signals are brought
out to a 26 pin connector as shown.

SIGNAL NAME PIN J2 PIN SIGNAL NAME

/STB 1 {0 0] 14 GND
D1 2 [0 0] 15 GND
D2 3 {0 0|16 NC
D3 4 |0 0ol 17 NC
D4 5 |0 0] 18 NC
D5 6 |0 0O 19 NC
D6 7 [0 0] 20 NC
D7 8 [0 0] 21 NC
D8 9 [0 022 NC
NC 10 [0 0| 23 NC
BUSY 11 [0 0| 24 NC
PE 12 {0 0| 25 NC
NC 13 00| 26 NC

SERIAL CONNECTOR

J3  The serial communication signals to perform an

RS232 type interface are buffered and brought out to a 26
pin connector as shown; the timer outputs are also buffered
and brought out on pins 11 and 18.

SIGNAL NAME PIN J2 PIN SIGNAL NAME

GND 1 |0 0]14 NC
RX 2 |0 0|15 NC
™ 3 |0 0|16 NC
RTS 4 [0 0|17 NC
CTS 5 |0 0|18 TAO
DSR 6 |0 0O[19 NC
GND 7 {0 0|20 DTR
RSLD 8 [0 0|21 NC
NC 9 |0 0]22 NC
NC 10 |0 0|23 NC
TCO 11 |0 0j24 NC
NC 12 {0 0] 25 NC
NC 13 |0 _0j 26 NC
MEMORY MAP STRAP

J4 Ajumper on J4 allows all eight memory maps inthe
memory configuration PROM (see section entitled
MEMORY MAP PROM) to be accessed. With J4 open,
access defaultsto maps 4, 5, 6, and 7. The board is shipped
with J4 open.

RAM/ROM/EPROM STRAPPING

J5-9 These headers allow the BYTEWYDE sockets 1-5
(U6-U2) to be configured to accept various devices. Figures
6 and 7 show the headers and strapping needed for each
device. These are typical figures showing the relationship
between J9 and socket 1 (U6). The same relationship
applies between J8 and socket 2 (U5), J7 and socket 3 (U4),
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J6 and socket 4 (U3), and J5 and socket 5 (U2). The board is
shipped with no straps installed inJ5, J6, J7, J8, or J9.

MEMORY CONFIGURATION HEADER

MEMORY MAP PROM

The memory map PROM (U14) contains eight memory
configuration maps. As the chart in Figure 8 indicates,
resolution of the maps is 2K blocks. The numbers enclosed

Figure 6 TYPI in brackets [ ], represent BYTEWYDE memory sockets on
1 J9 ( CA[g in 26 board as shown in Figure 5. The memory installed may be
A'? 3 - 110 0 2 - U6pin either RAM or ROM. The indication (RAM) represents off-
U6pint - 3 |0 0 4 - +5VDC board RAM.
AD14 - 5 |0 0 6 - +5VDC
AD11 - 7 |O 0 8 - U6 pin 23 If bank switching is desired, the section entitled MULTIPLE
NC - 9 |O 0| 10- /MEMWR MEMORY BANK OPERATION describes the use of jumper
J4 and the various memory maps in obtaining this.
CONFIGURATION STRAPPING CHART
Figure 7 MEMORY MAP PROM PROGRAMMING GUIDE-
DEVICE TYPE STRAPS REQUIRED (TYPICAL) LINES
Each memory MAP in the Memory Configuration PROM
2716 J9 (2-4),(6-8) consists of a series of bytes which define what memory is
INTEL 2732 J9 (2-4)(7-8) enabled. The function of each bit of the byte is defined by
INTEL 2764 J9 (3-4),(7-8) Figure 9.
MK34000 Jo (24)
MK37000 J9 (7-8) BIT DEFINITION LIST
MK38000 J9  (1-2),(3-5), (7-8)
MK4802 J9 (2-4),(8-10) 1. SELECT SOCKET ONE TO FIVE: These bits generate the
MEMORY CONFIGURATION MAPS
Figure 8
MEMORY MAP
ADDRESS (V] 1 2 3 4 5 6 7
FFFF (RAM) (RAM) (RAM) (RAM) (RAM) (RAM) (RAM) M
Fooo_ _ _
(RAM)
EOQO_ _ | M | | e
D000 (RAM) (RAM)
C000
BOOO
A000 | || __
5
9000 __ | _ _ | _ | __ 4
3
8000 | | 2
7000 m
6000
5000
4000 _
5
3000 [:)
i AU [P [, 3
2000 __ _|____|—Db 2
)
1000 3 [
- - - = 2
0000 [1] 1

[ 1= CPU4 socket no.

(RAM) = off board RAM
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BIT STATE CHART
Figure 9 .
OUTPUT BIT DEFIN|T[9NS ACTIVE STATE
01 - Select Socket One LOW.
02 - Select Socket Two LOW
03 - Select Socket Three LOW
04 - Select Socket Four LoOw
05 - Select Socket Five Low
06 - MEMEX Output HIGH
07 - Onboard Memory Selected LOW
08 - System Boot Selected LOW

signal which enables each BYTEWYDE socket for
operation.

. MEMORY EXPAND OUTPUT: This bit generates a signal
which is defined by the STD-Z80 Bus specification for the
MEMEX signal. In most single board configurations this
bit is programmed low.

. ONBOARD MEMORY SELECTED: This bit indicates that
one of the onboard memory sockets has been selected.

. SYSTEM BOOT SELECTED: This bit indicates that
BYTEWYDE socket 1 is selected while in map O.

RAM/ROM ACCESS TIME

The time required for the RAM/ROM memory to be.

accessed by the CPU is defined by two specifications; /CE
and /OE. First, /CE access must be < 330 ns. Second,
access time from /OE must be < 242 ns. These
requirements must be met in order for data to meet the
minimum setup time for the CPU under worst case

" ACCESS TIME

Figure 10
|« 330 ns ]

/CS I

conditions. See Flgure 10
MULTIPLE MEMORY BANK 0PERAT|0N

The MDX-CPU4 supports a memory bank swnchmg
operation which allows memory expansion beyond the
normal 64K byte limitation of the Z80.

There are two basic schemes of bank switching available.
One method requires removal of jumper J4. With J4
removed, write a select byte to port FFH as shown in Figure
11. This selects one of eight different banks and utilizes
memory maps 4,5, and 6 (see Figure 8). This does not take
advantage of any CPU4 memory except the bootup PROM.
The alternative scheme leaves jumper J4 in position and
has the PROM in socket 1 be a combination bootup PROM
and kernel. After power-up, a O7H written to port FFH
allows the user to have his kernel on CPU4 and do bank
switching via any port except FFH.

PROGRAMMABLE LED -

An LED is available to be programmed on/ off at bit D4 (1X)
of port FFH. This may be used as a visual self test indicator or
other appropriate user functions. This bit is also used in the
memory bank switching mode and the indicator will
illuminate when addressing bank 4.

SOFTWARE PROGRAMMING GUIDELINES

. The CPU4 can support a phantom ROM type of operation

where the ROM has just enough code to bring a larger
operating system into RAM, then by switching to another
map, disables the ROM dynamically and begins operation in
apurely RAM configuration. A very simple method to do this
is to have memory map O in the configuration PROM act.as
the boot-up map and then switch to a desired map
configuration. This procedure is then followed:

A. Copy the ROM code into the RAM at the same address
range as the ROM.

B. Switch maps by outputting a new map number to the

l<—— 242 ns———» Memory Configuration port (OFFH), allowing the copy of
JOE ROM in RAM code to enter the active memory.
C. Execution of the program will continue at the next
instruction now in the RAM.
/ i
DATA VALID DATA
\ AN
MEMORY BANK SELECT
Figure 11
SELECT BANK MEMORY || SELECT BANK MEMORY
BYTE (HEX) | NO. MAP BYTE (HEX)| NO. MAP
01 0 5 10 4 ‘4
02 1 6 20 5 4
04 2 4 40 6 4
08 3 4 80 |7 4
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RELATED PUBLICATIONS

Application Note #10 MDX-CPU3/4 1/0 Drivers Publication

No. 4420333

ORDERING INFORMATION

DESIGNATOR DESCRIPTION PART NO.

MDX-CPU4 STD-Z80 Bus single board computer with BYTEWYDE MK77858
memory sockets

MDX-CPU4 TM MDX-CPU4 Technical Manual Only 4420285

CPU3/4 to CRT Cable MK79100

CPU3/4 to Cable MK79098

Centronics Printer
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N2 UNIT COMPUTER
E ECHNOLOGIES PRODUCTS
MOSTEK DIVISION
MDX-MATH
MK77852

FEATURES

0O STD-Z80 BUS compatible

O Fixed-point 16 and 32-bit operations

O Floating point 32-bit operations

O Binary data formats

O Add, Subtract, Multiply and Divide

O Trigonometric and inverse trigonometric functions

O Square roots, logarithms, exponentials

O Float-to-fixed and fixed-to-float conversions

O Stack-oriented operand storage

O On-board wait-state insertion circuitry

DESCRIPTION

The MDX-MATH board is offered as one of Mostek's
complete line of STD-Z80 BUS-compatible microcomputer
modules. The MDX-MATH board, based on the AM9511A
Arithmetic Processing Unit (APU), provides high per-
formance fixed and floating point trigonometric and
mathematical operations. It can be used to enhance the
computational capability of a wide variety of STD-Z80 BUS

systems.

Figure 2 is a block diagram which illustrates the functional
elements of the MDX-MATH board.

The Arithmetic Processing Unit (APU) is a monolithic‘

MOS/LSI device that performs all of the mathematical
operations. All transfers to and from the APU take place
over the 8-bit, bi-directional data bus. Operands are pushed

MDX-MATH BOARD PHOTO
Figure 1

onto an internal stack within the APU and a command is
issued to perform operations on the data in the stack.
Results are then available to be retrieved from the stack or
additional commands may be entered.

Side A of the MK3881 PIO can be titilized to provide a Z80
Mode 2 interrupt response when the APU completes the.
execution of a command and pulls its END line low. If the
PIO has been programmed to interrupt on the high-to-low
transition of port-bit A7, it will provide a vectored interrupt
and maintain the daisy-chain-priority interrupt logic
compatlble with the STD-Z80 BUS. -

Each MDX-MATH board has a total of five registers; three
WRITE only and two READ only. These registers appear as
three /0 port addresses and are defined in Table 1.
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MDX-MATH BLOCK DIAGRAM
Figure2' " - =~

as

< DATA (B)

ADDRESS
DECODE
AND

BUS .
INTERFACE
LOGIC

.-STD-Z80 BUS

<CONTROL

AM9511A [famuz
APU CRYSTAL-
CLK |- CONTROLLED
cLock
> GENERATOR
END
4*\[
780
PIO
8 )| MK3881
A7 |-
0>
B A
L] seLecr

MDX-MATH REGISTERS

16-BIT FIXED POINT FORMAT

Table 1 -
S <~'—-‘-—VALUE-—-—-'—-—>
| | o LOLE LT
Port Read Write 15 0
Address (MSB)
32-BIT FIXED POINT FORMAT

X XXX XX 0O|APU Status APU Command

‘ ) — s - VALUE >
XX XXX X0 1{Undefined PIO Side A Control Illlllll|II|||II||I|IIII]III|
XXXXXX10lAPU Stack | APU Stack 3

(MSB)

The “X"” symbols are “don’t cares” vand are jumper-
selectable. These port addresses are fully decoded.

The MDX-MATH board APU operates from an independent
2 MHgz, crystal-controlled, clock generator circuit. The time

required by the AM9511A to execute some of its.

commands can exceed 4 milliseconds. Because of this,
there is circuitry designed to block any access to the APU
which would cause wait states to be inserted for such long
periods of time during the execution of a command. This
action prevents any interference with dynamic memory
refresh as well as any sacrifice of Z80 processing time.

The Arithmetic Processing Unit handles operands in both
fixed point and floating point formats. Fixed point operands
may be represented in either single (16-bit operands) or
double precision (32-bit operands) and are always
represented as binary, two’s complement values.

FLOATIN’G POINT FORMAT

The format for floating point values is given. The mantissa is
expressed as a 24-bit (fractional) value; the exponent is
expressed as an unbiased two’s complement 7-bit value
having a range of -64 to +63. The most significant bit is the
sign of the mantissa (O = positive, 1 = negative), for a total of
32 bits. The binary point is assumed to be to the left of the
most significant mantissa bit (bit 23). All floating point data
values must be normalized. Bit 23 must be equal to 1,
except for the value zero, which is represented by all zeros.

EXPONENT | €———————MANTISSA —————— |
M
S

E
SN EN NN NN RN

3130 2423 0o

The range of values that can be represented in this format is
+(2.7x1020 10 9.2 x 10 18) and zero.
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STACK CONTROL

The user interface includes access to an 8-level, 16-bit-
wide data stack. Since single-precision, fixed-point
operands are 16 bits in length, eight such values may be
maintained in the stack. When using double-precision, fixed
point or floating point formats, four values may be stored.
The stack in these two configurations can be visualized as
shown.

TOS —»| B4 B3 3 TOS —»|B8 B7 B6 B5
1 1 1 1
Nos —»| B2 B1 NOS —»|B4 B3 B2 B1
1 Il 1 4
1
1 1 1
L 8
1 1 1 1
X 32—
i
N /
16>

Data is written onto the stack, eight bits at a time, in the
order shown(B1, B2,B3,.. .). Data is removed from the stack
in reverse byte order (B8, B7, B6,. . .). Data should be
transferred into or out of the stack in multiples of the
number of bytes appropriate to the chosen data format.

COMMAND STRUCTURE

Figure 3 lists the commands and their mnemonics.

Each command consists of a single 8-bit byte having the
format illustrated.

|«———OPERATION ———3
|sinaie |Fixen| | | cooe | |
7 6 5 4 3 2 1 o

Bits 0-4 select the operation to be performed. Bits 5-6 select
the data format for the operation. If bit 5 is a 1, a fixed point
data format is specified. If bit 5 is a O, the floating point

format is specified. Bit 6 selects the precision of the data to
be operated on by fixed point commands (if bit 5 = O, bit 6
must be 0). If bit 6 is a 1, single-precision (16-bit) operands
are indicated; if bit 6 is a O, double-precision (32-bit)
operands are indicated. Results are undefined for all illegal
combinations of bits in the command byte.

DEVICE STATUS

Device status is provided by means of an internal status
register whose format is shown.

BUSY SIGN ZERO ERROR coIDE CARRVI
7 0
BUSY: Indicates that the MDX-MATH board is
currently executingacommand(1 = Busy).
SIGN: Indicates that the value on the top of stack
is negative (1 = Negative).
ZERO: Indicates that the value on the top of stack

is zero (1 = Value is zero).

ERROR CODE: This field contains an indication of the
validity of the result of the last operation.
The error codes are:
0000 - No error
1000 - Divide by zero
0100 - Square root or log of negative
number
1100 - Argument of inverse sine, cosine,
or eX too large :
XX10 - Underflow
XX01 - Overflow

CARRY: Previous operation resulted in carry or
borrow from most significant bit. (1 =
Carry/Borrow, O = No Carry/No Borrow)

The BUSY bit in the status register can be read by the Z80
CPU at any time whether an operation is in progress or not.
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COMMAND SUMMARY

Figure 3
ACOS ARCCOSINE LOG COMMON LOGARITHM
ASIN ARCSINE , LN NATURAL LOGARITHM
ATAN ARCTANGENT NOP NO OPERATION
CHSD CHANGE SIGN DOUBLE POPD POP STACK DOUBLE
CHSF CHANGE SIGN FLOATING POPF POP STACK FLOATING
CHSS CHANGE SIGN SINGLE POPS POP STACK SINGLE
cos COSINE PTOD PUSH STACK DOUBLE
DADD DOUBLE ADD PTOF PUSH STACK FLOATING
DDIV DOUBLE DIVIDE PTOS PUSH STACK SINGLE
DMUL DOUBLE MULTIPLY LOWER PUPI PUSH
DMUU DOUBLE MULTIPLY UPPER PWR POWER (XY)
DSUB DOUBLE SUBTRACT SADD SINGLE ADD
EXP EXPONENTIATION (eX) SDIV SINGLE DIVIDE
FADD FLOATING ADD SIN SINE
FDIV FLOATING DIVIDE SMUL SINGLE MULTIPLY LOWER
FIXD FIX DOUBLE SMUU SINGLE MULTIPLY UPPER
FIXS FIX SINGLE SQRT SQUARE ROOT
FLTD FLOAT DOUBLE SSuB SINGLE SUBTRACT
FLTS FLOAT SINGLE TAN TANGENT
FMUL FLOATING MULTIPLY XCHD EXCHANGE OPERANDS DOUBLE
FSUB FLOATING SUBTRACT XCHF EXCHANGE OPERANDS FLOATING
‘ XCHS " EXCHANGE OPERANDS SINGLE
WORD SIZE OPERATING TEMPERATURE RANGE
Data: 8 bits 0°C to 60°C
I/0 Addressing: 8 bits '

. POWER SUPPLY REQUIREMENTS
1/0 ADDRESSING
. +12V £ 5% at 120 mA max
On-board programmable - See Table 1 +5V + 5% at 0.9 A max

1/0 CAPACITY STD BUS INTERFACE
Five parallel 8-bit ports. Three WRITE Only and two READ  |nputs: One 74LS Load max
only.(See Table 1) Outputs: gy = -3mA min at 2.4 Volts

loL = 24mA min at 0.5 Volts
INTERRUPTS

Vectored interrupt generated. Daisy-chained interrupt CARD DIMENSIONS

priority. Interrupt vector programmable upon initialization. 455 in. (114.3 mm) high by 6.50 in. (165.1 mm) long

0.48 in. (12.2 mm) maximum profile thickness

SYSTEM INTERRUPT UNITS (SIU) =1 0.062 in. (1.6 mm) printed-circuit-board thickness

SYSTEM CLOCK

MDX-MATH 2.5 MHj to 4 MH3 + .05%
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CONNECTORS

Mating
Function Configuration Connector
STD-Z80 BUS | 56-pin dual readout | PRINTED CIRCUIT
0.125 in. centers Viking 3VH28/1CE5
WIRE WRAP
Viking 3VH28/
1CND5
SOLDER LUG
Viking 3VH28/
1CN5
ORDERING INFORMATION
DESIGNATOR DESCRIPTION PART NO.
MDX-MATH Module with Operations Manual MK77852
MDX-MATH Operations Manual Only MK79741
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XU UNITED
A4 TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

MD-SBC1

FEATURES

O Z80 Processor

O 2K Byte RAM capacity with 1K Included
O Sockets for 8K Bytes 2716 EPROM

O Three 8-Bit Output Ports

O Two 8-Bit Input Ports

O External Port Expansion to 16 Ports

O Single +5 Volt Supply

GENERAL DESCRIPTION

The MD-SBC1 is a complete Z80 microprocessor system on
one 4.5 in. x 6.5 in. circuit card. The system provides a
56-pin card edge connector. The MD-SBC1 offers the
capability of expanding program memory to 8192 bytes
using 2048 byte, MK2716 PROM. The MD-SBC1 also
comes with 1024 bytes of read/write memory but can be
expanded to 2048 bytes by simply plugging in two additional
2114 RAMs. Included are three output ports and two input
ports at the card; however, |/0 can be expanded to eight
input and output ports with a simple ribbon cable expansion
system that accesses the data bus and |/0 decoder strobes.
The MD-SCB1 operates from a single +5 V supply.

The MD-SBC1 Z80 Processor includes all of the 8080A
instructions as a subset. It also includes Bit, Relative, and
Indexed addressing modes, powerful data block search and
move instructions and a duplicate set of internal registers.
The MD-SBC1 reduces program memory storage re-
quirements and execution time significantly in many
applications.

Z80/8080A COMPATIBILITY

The MD-SBCH1 instruction set offers the 8080A instructions
as a subset. 8080A programs execute normally in the MD-
SBC1; however, the MD-SBC1 has shorter time states.
Certain Z80 instructions execute in a different number of
time states than identical 8080A instructions. Consequently,
programmed timing adjustments may be necessary. Also,
three Flag Register bits that were unused and constant in

MD-SBC1
Figure 1

the B080A are used by Z80. The Parity Flag assumes the
dual role of Parity and Signed Binary Overflow with altered
action after add and subtract instructions. Z80 Interrupt
Mode O is identical to the 8080A interrupt system.

The MD-SBC1 executes 8085 programs except for those
containing Read Interrupt Mask (RIM) and Set Interrupt
Mask (SIM) instructions (with programmed timing ad-
justments as required).

The Z80 Processor executes 158 instructions compared to
the 8080A’s 72. The additional Z80 instructions are
identified by first word HEX, a code of 10, 18, 20, 28, 30, 38,
CB, DD, ED or FD followed by 1, 2, or 3 words.

PROGRAM MEMORY

MD-SBC1 program memory consists. of one to four
MK2716 erasable PROM devices. Each 2716 contains
2048 eight-bit words organized as eight 256-word memory
pages. MD-SBC1 program memory is assigned consecutive
page locations as shown in Table 1.
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MD-SBC1 BLOCK DIAGRAM

Figure 2
o ‘ ouTPUT
. PORT 00
NON-MASKABLE oPROCESSOR ouTPUT gg;;‘:;
INTERRUPT > 280 1 T PORTS DATA
RESET L o PROM-O} 8/ ouTPUT
’ W [ PORT 02
DATA
2048 x8f 7
X elock ¢—* %
‘ B ¢ PROM-2| 8/
‘ — ‘ 2048 x8f 7 >
ON-BOARD ADDRESS ///////
cLock
GENERATOR BUS {4/5/4/_/ 8
o 2048 x 3—/_’—‘
Wi
6/
> > 7
RAM
S 1024 x8| 8/
JINPUT | g 7
PORT 00 - Q———p> 8/ - d . :6/ 10?:“:: 3’
DATA Lo . ‘ INPUT J1—J2
o | rorts
POIRN':g: & > 8/ o »E/ DATABUS BUS AND
DATA 4 ' 4 DECODED STROBES
' TO I/0 PORTS 02-07
SHADING INDICATES SOCKETS ONLY

PROGRAM MEMORY LOCATIONS

Table 1
PROM ,
NUMBER" ADDRESSES
0 | 0000H to O7FFH
1 0800H to OFFFH
2 } 1000H to 17FFH
3 ' 1800H to 1FFFH
DATA MEMORY

RAM data memory consists of two (standard) or four
(optional) 2114 RAM devices. The 2114 isa 1024 x4 RAM;
each pair of 2114’s provides 1024 eight-bit words
organized as four 256-word memory pages. The standard
MD-SBC1 provides RAM memory in pages 20 through 23.
Two additional 2114 devices add RAM pages 24 through
27; these are implemented by plugging the devices in the

sockets provided on the MD-SBCL

RAM ADDRESSES
Table 2
RAM .
NUMBER ADDRESSES
1, 2 (standard) 02000H to 023FFH
3, 4 (optional) - 02400H to 027FFH

ON-CARD 1/0 PORTS

The MD-SBC1 provides two eight-bit input ports and three
eight-bit output ports. These ports provide 16 input lines
and 24 output lines that are available at the edge connector.
They are TTL compatible.

ON-CARD PORT ADDRESS (HEX)

00 and 01
00, 01, and 02

Input Ports
Output Ports
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PORT EXPANSION

MD-SBC1 can directly address additional |/0 via two 16-
pindip sockets (J2 and J3). Dip connector terminated cables
can interconnect user designed |/O boards such as A/D
and D/A converters, or UARTs and USARTs. The MD-SBC1
can access additional six 8-bit input and five 8-bit output
ports or devices in this manner. The control signals provided
at J3 are input and output select lines. They combine a
decoded port address with Z80's port Read or Write and
timing signals. The Input Select lines (I1S-2 through IS-7)
apply directly to 3-state enable pins, which gate data to the
DataIn Bus(J2, DI-O, through DI-2); the Output Select lines
normally clock output port latches loaded by the Data Out
Bus (J2, DO-O through DO-7). Figure 3 shows examples of
external 1/0 port implementation.

1/0 EXPANSION

A large number of external I/0 ports may be multiplexed
through the on-card MD-SBC1 1/0 ports. However, this
type of expansion requires more Processor execution time.
Each 1/0 operation must be preceded by an output
instruction, which selects the port and followed by output
instructions, which provide the output strobes.

Inthis technique, one MD-SBC1 on-card input port and one
output port are committed for use as data in and out busses.
As required, other output port lines are used as 1/0 port

Nonmaskable Interrupt (NMI) has the highest priority and
cannot be disabled.

Interrupt Request (IREQ) is enabled/disabled by the
(El)/(DI) instructions. The user can select one of three
modes that define the action taken when IREQ is
honored.

Mode O - Execute any instruction at Interrupt, but the
instruction must be supplied by the inter-
rupting device to the data in bus (D1 0-7), J2.

Mode 1 - Execute the RST 38H instruction.

Mode 2 - Restart at any memory address according to a
selected address vector (16 bits) stored in two
memory locations. The interrupting device
must supply the first 8 bits of the restart
address vector. The page address is previously
loaded by the program.

Modes O and 1 are summarized in Table 3.

MD-SBC1 INTERRUPT EXPANSION SUMMARY
Table 3

select, port card select, and port strobes. L Restart
Interrupt Priority Address (Hex) | Mode
INTERRUPTS Nonmaskable Highest Address 66H Any
The MD-SBC1 has two low activated, level sensitive IREQ Second Address 38H 1
interrupts with several designer options:
1/0 EXPANSION
Figure 3
J3
INPUT 8 8 l 8 outPUT
PORT >—+—0——-—-O / J2 8/’ D——~F+> B?\?Z
DATA 7400 Dl 0-7 DO 0-7 7400 b
9 serEs I SERIES [° )
¢——0 LOGIC LOGIC —¢
—0 o——¢
) G 1T 4
+—) —1° ab- pb—
¢ —p¢ ——+
—Q TYP. o—
CLK  per
EXAMPLE OF
EXTERNAL PORT
EXPANSION
IS * 0S* BRS*
(J3) U3)  (J3)
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MD-SBC1 DESIGNER OPTIONS

The MD-SBC1 has 5 spare edge connector pins (5, 6, 52,
55, 56), which may be connected from pads provided to the
signals listed below.

RESET (Active High Output)

EXTERNAL CLOCK INPUT

DECODED PAGES 28-2F, 30-37, 38-3F (3 lines)
ADDRESS Lines A13, A14, A15

BUFFERED WRITE, BWR (Active Low Output)

SPECIFICATIONS
Mechanical Specifications
~CARD DIMENSIONS

4,50 in. (11.43' ¢m) high by 6.50 in. (16 51 cm) long
0.48 in. (1.22 ¢cm) maximum profile thickness
0.062 in. (0.16 cm) printed circuit board thickness

CARD INCLUDES

Card ejector
One Z80 Processor
1K 8-bit bytes, 2114 RAM plus sockets for an added 1K
bytes
Four ROM sockets for 2716 PROMs
Crystal clock circuit and provisions for external clock
Power-on and external reset
2 Input ports (8-bit)
3 Output ports (8-bit)

Electrical Specifications
MEMORY

PROM: 2716 or equivlent (2K x 8) 300 ns max with no

wait state
RAM: 2114 or equlvalent(i K x4)267.6 ns max wnth no walt
state

INPUTS

2 Interrupt requests

16 Data lines (2 input ports)

1 RDY control (active high)

1 Reset Control

Port Expansion Data Bus (J2 active high)
External clock input

OUTPUTS

24 Latched Output Data lines (3 output ports)
1 clock signal

2 system resets (J3 and card edge)

Port Expansion Data Bus (J2; active high)

6 Input port strobes (J3)

5 Qutput port strobes (J3)

POWER REQUIREMENTS .
Vec =5 Volts 5% at 1.2 Amaximum fully loaded (100 mA

per ROM, 100 mA per RAM)
GND =0 Volts

OPERATING TEMPERATURE RANGE

0°C to 60°C

CONNECTOR REQUIREMENTS

56 pin, 28 position dual-readout on 0.125 in. (0.318 cm)
centers

Printed Circuit: Viking 3VH28/1CEb
Wire Wrap: Viking 3VH28/1CN5
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MD-SBC1 J1 EDGE CONNECTOR PIN LIST

Table 4
Signal Signal Flow Pin Number Pin Number Signal Flow Signal
+5 VOLTS IN 2 1 IN +5 VOLTS
GROUND IN 4 3 IN GROUND
SPARE 170 6 5 170 SPARE
iNO-5 IN 8 7 170 NT5
iNO-6 IN 10 9 IN iN1-6
iNO-7 IN 12 1 IN INT-7
iNO-8 IN 14 13 IN INT8
INO-4 IN 16 15 IN INT-4
INO-3 IN 18 17 IN INT-3
INO-2 IN 20 19 IN iNT-2
INO-1 IN 22 21 IN iNT1
OUTO-1 out 24 23 ouT OUTO-5
OUT0-2 ouT 26 25 ouT OUT0-6
OUT0-3 out 28 27 ouT OUT0-7
ouTo-4 ouT 30 29 ouT ouTo-8
ouTT1 out 32 31 ouT OUT15
OuUT1-2 out 34 33 out OUT1-6
ouT1-3 out 36 35 out OoUuTi1-7
ouT1-4 out 38 37 ouT ouTi-8
ouT21 out 40 39 ouT OoUT25
ouT2-2 out 42 41 ouT UT2-6
OoUT2-3 ouT 44 43 ouT OoUT2-7
ouTZ24 ouT 46 45 out OoUT2-8
INTA 170 48 47 IN IREQ
NMi IN 50 49 IN RDY
SPARE 170 52 51 out TTU
RESET IN 54 53 out RST
SPARE 170 56 55 170 SPARE
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1/0 PORT EXPANSION SOCKETS

Table 5
J2 Data
Signal Signal Flow Pin Number Pin Number Signal Flow Signal
D1-4 IN 16 1 IN D1-1
DO-2 ouT 15 2 IN D1-8
DO-4 ouT 14 3 out DO-6
DO-1 ouTt 13 4 ouT DO-7
D1-7 IN 12 5 out DO-3
DO-5 ouTt 1 6 IN D1-5
DO-8 ouT 10 7 IN D1-6
D1-3 IN 9 8 IN D1-2
J3 Control And Power
Signal Signal Fléw Pin Number Pin Number Signal Flow Signal
GND ouTt 16 1 ouT GND
52 ouT 15 2 out BRS
i5-3 out 14 3 ouT 0S3
iS4 out 13 4 out 054
55 out 12 5 out 0S5
56 ouT 1 6 ouT 157
056 out 10 7 out +5 VOLTS
057 out 9 8 out +5 VOLTS
ORDERING INFORMATION
Designator Description Part Number
MD-SBC1 MK77851
MD-SBC1 MD-SBC1 Technical Manual only 4420083
Technical
Manual
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SYSTEM INTERRUPT UNITS

SYSTEM INTERRUPT UNITS

Card SIU’s

MDX-A/D12
MDX-A/D8
MDX-AIO
MDX-BCLK
MDX-BRAM
MDX-CPU1/1A
MDX-CPU2/2A
MDX-CPU3
MDX-CPU4
MDX-D/A8
MDX-D/A12
MDX-DEBUG
DIOB1

DIOP
MDX-DRAM8/16/32/64/128
MDX-EPROM
MDX-EPROM/UART
MDX-FLP/FLP2
MDX-INT
MDX-ISIO
MDX-MATH
MDX-MODEM
MDX-PFD
MDX-PIO
MDX-SASI1/2
SBC1

MDX-SC/D
MDX-SIO/SI02
MDX-SRAM4/8/16
MDX-SST
MDX-UMC/UMC2
MDX-422

S Q00==20=NO==2=22200000000==2=52000==
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MDX-FLP2

SUMMARY OF MDX-FLP2 FEATURES

O STD-Z80 Bus compatible

O Controls single and double density disk drives

O Controls single and double sided disk drives

O Controls up to four 8 inch drives; up to three 5% drives
O Jumper selectable to handle either 5% or 8 inch drives
O Up to 4 MHz operation

O Provision for priority DMA daisy chain operation

O Provision for external devices to use DMA Controller |
O Jumper selectable port addresses in blocks of eight

O Jumper selectable in main port space or IOEXP space
O Jumper selectable write precompensation

O Soft sector operation, including variable-length sectors
O IBM 3740 and System 34 diskette formatting capability
O Automatic track seek with verification

O Programmable step rate

O DMA or programmed data transfer

O Interrupt driven or polled operation

O Automatic CRC generation and checking

O Single sector, multi sector or full track data transfers

O Compatible with Mostek’s M/0S-80
INTRODUCTION TO MDX-FLP2

MDX-FLP2 is a floppy disk drive controller board for the
STD-Z80 bus. The MDX-FLP2 board embodies all required

controlling, formatting, and interface logic between the
STD-Z80 bus and one to four floppy disk drives.

MDX-FLP2
Figure 1

FLP2 can control both single-density, single-sided and
double-density, double-sided Shugart compatible disk
drives. In addition, either 54 or 8 inch drives may be used.
Transfers to and from the disk are normally handled by the
MK3883 DMA Controller; programmed data transfer is also
possible. Multiple FLP2 boards can be operated simul-
taneously since daisy chained priority DMA operation is
possible.

FLP2 operates with a wide variety of disk drives, such as
drives by Shugart Associates and Remex. Either 54 or 8
inch drives may be used; a simple change of three straps
converts FLP2 from a 5% inch controller to an 8 inch
controller. Write precompensation is also strappable.

Since FLP2 is based on the WD1797 Floppy Controller,
many advanced features are available. These include IBM
3740 or IBM System 34 diskette formatting capability,
automatic track seek with verification, programmable step
rate, and automatic CRC generation and checking. In
addition, single sector, multi-sector, or complete track
transfers are possible.
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MDX-FLP2 BLOCK DIAGRAM

Figure 2 :
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SPECIFICATIONS
Electrical Specifications
Data Bus:

Address Bus:

System Bus:
Inputs:

Outputs:

System Clock:

I/0 Addressing:

8 bits, bidirectional

" 16 bits, lower 8 bidirectional,

upper 8 output during DMA
activity

STD-Z80 Compatible

One 74 LS Load Max

lon =15 mAminat24V

lo. =24 mA minat0.5V

Up to 4 MHz

8 ports on board selectable to
any of 32 eight port slots by
jumper options; board may be

placed in main 1/0 space or
expansion |/0 space (IOEXP)

Memory Addressing:

Power Requirements:

Operating Temperature:

On board DMA capable of
addressing any memory
address.

+12V + 5% @ 100 mA max
+5V 5% @ 1.2 Amax

0°C to 60°C

Mechanical Specifications

Card Dimensions

4.5in(11.43 cm) high by 6.50 in (16.51 cm) long

0.48 in (1.22 cm) maximum profile thickness

0.062 in (.16 cm) printed ciréuit board thickness

Connectors

STD-Z80 Bus (J1) - 56 pins with .125 in. center

Drive Interconnect (J3) -

IVC-4
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SYSTEM INTER-CONNECTION DIAGRAM

Figure 3 {\

: E: J3 /I
J1 MDX-FLP2 BOARD \17

STD-280 BUS

50 PIN 1/0 CABLE FLOPPY DISK
DRIVE 1

[ ]

[ ]

[ ]

[ ]
r—-— - =77
! FLOPPY DISK I
| DRIVE 4 |
L — — — —

DMA Daisy Chain (J2) - 8 pin dual right angle, .1 in.
center

Mating Connector for STD Bus (J1)
P.C. 3VH28/1CEb (Viking)
Soldertail 3VH28/1CN5 (Viking)
W. W. 3VH28/1CND5 (Viking)

Mating Connector for Drive Interconnect (J3)
609-5000 W/0 Strain Relief (Ansley)
609-5001 with Strain Relief (Ansley)

Mating Connector for DMA Daisy Chain (J2)
1-86148-8 (AMP)

References
1. Western Digital 1797 Data Sheet
2. ZBOA DMA Data Sheet

3. STD-Z80 Bus Technical Manual

STRAPPING OPTIONS

FLP2 is customized by changing straps. Figure 5 shows the
locations of the straps, J4 - J12. The following discussion

explains the purpose of each strap, and how the strap is set
at the factory.

J4:

J5:

J6:

J7:

Js:

Jo:

J10:

IVC-56

Auto Precomp - When open, double density write
precompensation is always in affect (provided
DDEN* is low). This is primarily for 5% inch drives
that require write precompensation on every track.
When strapped, write data is precompensated only
for tracks greater than 43; this is the factory setting.

Test Points - Test points for factory use only.

VCO Clock - This clock is either a4 MHz clock (pins
1 and 2 strapped) for 8 inch drives or a 2 MHz clock
(pins 3 and 4) for 5% inch drives.

8 inch Ready - When using an 8 inch drive, this
strap connects the Ready signal to FLP2. When
using a 5% inch drive, this strap is not connected.
Thus 5% inch drives will always appear ready.

8 or 5% inch Clock - Strap for either a 4 MHz clock
(pins 3 and 4)for 8 inch drives or a 2 MHz clock (pins
1 and 2) for 5% inch drives.

54 inch drive - This strap may be used by software
to determine whether 5% or 8 inch drives are used.
Strap J9 for 5% inch drives.

Port Address Select - This option allows the user to
place FLP2 on any of 32 possible 8-port
boundaries. Figure 4 shows the various straps.
Note that a strap installed implies a logic zero. The
factory setting is EOH (11100XXX).




ADDRESS STRAPPING OPTIONS

Figure 4
Corresponding

Address Pins on J10 Factory Setting
A7 | 10and 9 1 (not strapped)
A6 8and7 1 (not strapped)
A5 6and5 1 (not strapped)
Ad 4 and 3 O (strapped)
A3 . 2and1 O (strapped)

J11:  1/0 Expand - IOEXP* is normally not used on
Mostek boards. The factory straps pins 2 and 3. If
the user desires to use IOEXP*, strap pins 1 and 2;
also strap pins 3 and 4.

J12:  EXTReady Level - This jumper determines whether

the EXT RDY input to the FLP2 DMA is active low or

active high. For an active low EXT RDY, strap pins 2

and 3 (factory setting); for an active high EXT RDY,

strap pins 1 and 2.

DMA DAISY CHAIN OPTION

MDX-FLP2 is designed to allow the option of multiple DMA
boards in the same system. The two signals -- BAIl (Bus
Acknowledge In) and BAO (Bus Acknowledge Out) -- which
create the priority DMA daisy chain are implemented by

FLP2 STRAPPING LOCATIONS
Figure 5
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connecting the signals to J2, an 8-pin connector at the top
of the board. In addition, pin 8 of J2 may be used for external
devices -- for example a PIO or SIO -- to access the READY
pin of the MK3883 DMA Controller.

The configuration of the connector is shown in Figure 6.
Twisted pair cables with two-contact connectors at each
end are used to connect the bus priority chain.

DMA DAISY CHAIN CONNECTOR
Figure 6

J2 - TOP VIEW
Pin No. Function
1,357 Ground
2 BAI (Bus ACK In)
4 BAO (Bus ACK Out)
6 No connection
8 External DMA Request Input

CONNECTION OF FLP2 TO DISK DRIVE

The logic interconnection from FLP2 to the disk drive is
made from J3 on the FLP2 board to the appropriate
connection on the drive. The connection is made with a
standard .1 inch center 50 pin ribbon cable. Refer to Figure
8.
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MDX-FLP2 MULTIPLE DMA BUS PRIORITY

CONNECTIONS
Figure 7
STD BUS CONNECTION
BUSRQ
J1-42
BUSAK
J1-41
MDX-CPU
J1-41  J1-42 . J1-41 U142 J1-41 U142
o MDX-FLP2 MDX-FLP2 _—* MDX-FLP2
NG BAI BAO BAI BAO BAI BAO|
G422 J2-4 J2-2 J2-a J2-2 J2-4
J2 EXTERNAL CONNECTION
HIGHEST PRIORITY ~ 2ND-HIGHEST PRIORITY ~ 3RD-HIGHEST PRIORITY...ETC.
NOTE: EACH MDX-FLP2 CONTROLLER MUST BE STRAPPED FOR DIFFERENT I/0 ADDRESS
CABLE CONNECTION PIN DEFINITIONS FOR J3 1/0 PORTS
Figure 8 :
- — - The MDX-FLP2 board occupies a block of eight contiguous
Signal Description | Pin Number I/0 port addresses. This block of eight can be strapped
) anywhere in the main or IOEXP* address space. As shipped
Drive Select 1,2,34 | Output 26,28,30,32 from the factory, the eight ports reside at EOH through E7H
Side Select Output 14,48 (see note) in the main port address space. Figure 9 shows the
Step Output 36 utilization of the eight ports.
Write Data Output 38
Write Gate Output 40
Direction Output 34
Head Load Output 18
Track greater than 43 | Output 2
Read Data Input 46
Index Input 24 (5 in.)or 20
(8in.)
Track 00 Input 42
Write Protect Input 44
Drive Ready Input 22
2 Sided Input 10
NOTES:

1. Please compare your drive interface connector prior to hooking up the
MDX-FLP2. Some exclusions to the standard interface are listed below.

2. Some 8" drives have an optional DATA SEPARATOR output on pin 48. If this
istrue on your drive, cut the etch on the FLP2 board going to pin 48 on J3.

3. FLP2boardhasJ3 Pin20(INDEX8")andJ3 pin 24 (INDEX 5”)tied together.
Pin 20 is used as SECTOR output on some 8" drives. Pin 24 is used as the IN
USE input on some 54" drives.

4. Drive SEL4inputis available on some 5%" drives atthe FLP2 connection J3
pin 22.

5. J3-12, ano-connect on the FLP2 board, is a disk change status indicator on
some 8" drives.
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PORT UTILIZATION ON FLP2

xx = Don't care

FB = 1 FLP 1 Board; FB = O FLP2 board

SZ =1 8 inch drive; SZ = 0 5 inch drive

IR =1 1797 interrupt; IR = 0 no 1797 IRQ
SS = 1 2-sided disk; SS = O single sided

SD = 1 single density; SD = O double density

Figure 9
b7 b7 bo
A2-A0 . . Read Write
000 MK3883 DMA Controller IC MK3883 DMA Controller
001 Undefined Not used
o010 XX FB SZ XX XX XX IR SS Not used
o1 1 XX XX XX XX D4 D3 D2 D1 | SD RS XX XX D4 D3 D2 D1
1 00 1797 Status Register 1797 Command Register
101 1797 Track Register 1797 Track Register
110 1797 Sector Register 1797 Sector Register
111 1797 Data Register 1797 Data Register
Where:

RS =1 1797 active; RS = 0 1797 RESET
D4 = 1 select drive four; D4 = 0 no select
D3 = 1 select drive three; D3 = 0 no select
D2 = 1 select drive two; D2 = 0 no select
D1 = 1 select drive one; D1 = 0 no select
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MDX-SASI*-1

SUMMARY OF MDX-SASI-1 FEATURES

0O STD-Z80 Bus compatible

[m]

Supports Shugart Associates System Interface (SASI¥)

O Polled or interrupt driven

[m]

Up to 4 MHz operation

0 1/0 EXP supported

[m]

External ready output

[m]

5 Volt operation

O Four address 1/0 port block

O Auto acknowledge logic

O Activity LED

INTRODUCTION TO MDX-SASI-1

MDX-SASI-1 interfaces the STD-Z80 bus to Shugart
Associates System Interface (SAS!). SASI is a universal
systems interface that lets OEMs upgrade, mix, and
interchange peripherals without affecting software. SASI is
an intelligent systems interface, which results in easy
peripheral integration.

MDX-SASI-1 may be strapped on any four port boundary. In
addition, the IOEXP signal is supported. The board contains
an external READY output, which may be used with an
external DMA board. For example, the external ready output
of MDX-SASI-1 may be connected to the external ready
input of the MDX-FLP2. Thus, the DMA on the MDX-FLP2
may be used with the MDX-SASI-1.

MDX-SASI-1 also contains an activity LED. The LED lights
when the board is addressed. This is useful for debugging
both software and hardware.

The board contains auto acknowledge logic. This logic may
be strapped to automatically assert the ACK signal after
reading or writing to/from the SASI bus. This allows an
increase in throughput, since the software does not have to
“bit toggle” the ACK signal.

MDX-SASI-1 is a low cost, medium performance interface.

MDX-SASI-1
Figure 1

*SASI is a trademark of Shugart Associates

At 4 MHz, MDX-SASI-1 has a maximum transfer rate of 1
byte/5 usec. As a comparison, a double-sided, double-
density floppy disk has a transfer rate of 1 byte/16 usec.
SPECIFICATIONS
Electrical Specifications
Data Bus: 8 bits, bidirectional

Address Bus: 8 bits (plus optional IOEXP)

System Bus: STD-Z80 compatible
Inputs: One 74 LS Load Max
Outputs: lon=15mAminat25V

loL =24 mA minat05V

Interrupts: Mode 2 Vectored Interrupts

generated. Interrupt vector
programmable upon
initialization. Daisy-chained
interrupt priority.
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'MDX-SASI-1 BLOCK DIAGRAM

Figure 2
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SPECIFICATIONS CONT.

System Interrupt Units (S.L.U)=1

System Clock: Up to 4 MHz

170 Addressing: 4 ports on board selectable to
any of 64 four port slots by
jumper options; board may be
placed in main /0 space or
expansion 1/0 space (IOEXP)

Power Requirements: +6V £+ 5% @ .8 A max

Operating Temperature:  0°C to 60°C

Mechanical Specifications

Card Dimensions
4.5in(11.43 cm) high by 6.50 in (16.51 cm) Iong‘
0.48 in (1.22 ¢cm) maximum profile thickness »

0.062 in (.16 cm) printed circuit board thickness

Connectors

STD Bus (J1): 56 pins with .125 in. centers

SASI Interface: 50 pins with .1 in. centers

External Ready: 2 pin right angle, .1 in.
centers

STRAPPING OPTIONS

Figure 5 shows the locations of the strapping options, J2,
J4, J5 and J6. The following discussion explains the
purpose of each strap, and how the strap is set at the
factory.

J2: External Ready Output (J2 pin 2) - This is an active
high signal which may be connected to an external
DMA board. External Ready goes HIGH when the
REQ (request) signal goes low, which signals that
data is available on the SASI data bus. Clearing of
External Ready occurs by reading from the MDX-
SASI-1 data port (port 0). Note that pin 2 is the
External Ready Output, while pin 1 is ground.

J4: Auto Acknowledge Enable - The factory straps J4
to enable the Auto Acknowledge logic. This results
in the SASI ACK signal being automatically
asserted when a read or write occurs from the data
port (port 0); the ACK signal is cleared when the
SASI REQ signal is deasserted. The auto
acknowledge feature allows a higher throughput
on the SASI bus, since the programmer does not
have to “toggle” the SASI ACK signal. If Auto
Acknowledge is not desired -- for example to debug
a controller board -- remove J4.

J5: Port Select - The board may be placed on any four
port boundary by changing J5. The factory setting is
AOH. The pins on J5 are defined in Figure 4. Note
that a jumper installed gives a logic zero.

J6: 170 Expand - IOEXP* is normally not used on
Mostek boards. Thus, the factory straps pins 2 and
3. If the user desires to use the IOEXP*, strap pins 1
and 2; also strap pins 3 and 4.

ADDRESS STRAPPING OPTIONS

Figure 4
Address Corresponding | Factory Strapping
Pins on J5

A7 1and 2 1 (not strapped)
A6 3and4 O (strapped)
A5 5and 6 1 (not strapped)
A4 7 and 8 O (strapped)
A3 9and 10 O (strapped)
A2 11and 12 O (strapped)

NOTE: A jumper installed gives a logic zero.

MDX-SASI-1 STRAPPING LOCATIONS
Figure 5 B
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CONNECTION TO THE SASI BUS

Figure 6 shows the pin definitions of J3, the 50 pin
connector for connecting the MDX-SASI-1 to the SASI bus.
Note that the SASI bus is divided into a data section and a
control section. All but two of the SASI bus signals are
supported by MDX-SASI-1. The data bus parity bit is not
supported by MDX-SASI-1. Also, ATN (attention) is not
suppported.

To connect MDX-SASI-1 to the SASI bus, connect a 50 pin
cable from J3 on the MDX-SASI-1 board to the required
connector on the SASI controller board.

'STD BUS CONNECTOR (J1)

The STD Bus Connector is 'a standard 56 pin card edge
connector. See STD-Z80 Bus Specification 4420094.

1/0 PORTS

The MDX-SASI-1 board occupies a block of four contiguous
I/0 port addresses. The block of four can be strapped
anywhere in the main or IOEXP* address space. As shipped
from the factory, the four main ports reside at AO hex
through A3 hex in the main port address space. Figure 7
shows the utilization of the four ports.

J3 CONNECTIONS
Figure 6
Pin No. Signal
2 DBO (data bit O, LSB) —
4 DB1 (data bit 1)
6 DB2 (data bit 2)
8 DB3 (data bit 3)
10 DB4 (data bit 4) SASI Data Bus
12 DBS5 (data bit 5)
14 DB6 (data bit 6)
16 DB7 (data bit 7, MSB)
18 Not used (data bus parity) -/
20 Not used
22 Not used
24 Not used
26 Not used
28 Not used
30 Not used
32 Not used
34 Not used (ATN, attention) —
36 BSY (busy)
38 ACK (acknowledge)
40 RST (reset)
42 MSG (message)  SASI Control Bus
44 SEL (select)
46 C/D (control/data)
48 REQ (request)
50 1/0 (input/output) —

NOTE: All odd pins are ground.

PORT UTILIZATION
Figure 7
A1 A0 Read/Write
o o PIO Port A Data (SAS! Data Signals)-
0 1 PIO Port B Data (SASI Control Signals)
1 0 PIO Port A Control Register
1 1 PIO Port B Control Register

PROGRAMMING NOTES
REFERENCE INFORMATION

280 Data Book

280.Programming Manual

PIO Data Sheet

MOS/80 Users’ Manual

SASI Bus Specification - Preliminary
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PORT UTILIZATION ON MDX-SASI-1
Figure 8

Status Control Port Definitions (Port B on PIO):

b7 b6 b5 b4 b3 b2 b1 b0
RES SEL ACK BSY MSG Cc/D REQ 170

t——— Input/Output (input)

Request (input)

Control/Data (input)

Message (input)

Busy (input)

Acknowledge (input)

Select (output)

Reset (output

Note that Port B is programmed for BIT CONTROL MODE.
Bits bO-b5 are configured for inputs while b7 and b6 are
outputs.
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MDX-SASI-2

SUMMARY OF MDX-SASI-2 FEATURES

0O STD-Z80 Bus Compatible

a

5 Volt Operation

[m]

Supports Shugart Associates System Interface (SASI)*
O Polled or Interrupt Driven
O Mode 2 Interrupt Capability

O 2.5 to 4 MHz Operation

a

Eight Address /0 Port Block

a

1/0 EXP Supported

O Auto Acknowledge Logic

O On-Board DMA Controller

O External DMA Request Supported
O DMA Daisy Chain Supported

O External Wait Request Supported
DESCRIPTION

The MDX-SASI-2 interfaces the STD-Z80 Bus to Shugart
Associates System Interface (SASI). SASI is a universal
systems interface that lets OEMs upgrade, mix, and
interchange peripherals without affecting software. SASl is
an intelligent systems interface, which results in easy
peripheral integration.

MDX-SASI-2 addressing may be strapped for any eight port
boundary inthe STD-Z801/0 space. In addition, the /IOEXP
signal is supported for maximum configuration flexibility.
The board contains an on-board DMA controller for
increased throughput. An external request input allows
other boards in the system to use this controller as well. The
STD-Z80 /WAITRQ signal can be used to speed-match the
DMA to slower memories, and DMA daisy-chaining is
provided for via an additional connector.

The board also contains auto acknowledge logic. This
strapping option provides automatic handshaking for SASI
information transfers, and is essential to the board’'s DMA

*SASI is a trademark of Shugart Associates.

MDX-SASI-2
Figure 1

operation. If finer control is required for debugging
purposes, the auto acknowledge can be disabled.

MDX-SASI-2 is a medium cost, high performance interface.
At 4 MHz, MDX-SASI-2 has a maximum transfer rate of
570 Kbytes/sec. In comparison, a double-sided, double-
density floppy disk has a transfer rate of 62.5 Kbytes/sec.

SPECIFICATIONS
Electrical Specifications

System Bus: STD-Z80 Compatible

Inputs: One 74 LS Load Max

Outputs: gy =15mAminat25V
lo=24 mAminat05V
Interrupts: Mode 2 Vectored Interrupts generated. Inter-
rupt vector programmable upon initialization.
Daisy-chained interrupt priority.

System Interrupt Units (S.1.U.) = 2

System Clock: 25104 MHz
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SYSTEM INTERQCONNECTION DIAGRAM
Figure 2

MDX-SASI-2
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STD-Z80 BUS

170 Addressing: 8 ports on board selectable to any of 32
eight port slots by jumper options; board
may be placed in main 1/0 space or
expansion 1/0 space (/IOEXP)

Power Requirements: +5V 5% @ 1.1A max
Operating Temperature: 0°C to 60°C
Mechanical Specifications
Card Dimensions
4.5 in (11.43 cm) high by 6.50 in (16.51 cm) long
0.48 in (1.22 cm) maximum profile thickness
0.062 in. (.16 cm) printed circuit board thickness
Connectors
J1 - STD-Bus:
56 pin dual readout edge connector;
0.125 in. centers
Mating connectors:
PCB - Viking 3VH28/1CE5
W/W - Viking 3VH28/1CND5
SDR LUG - Viking 3VH28/1CN5
J2 - External Ready / DMA Daisy Chain:
2 x 4, 0.025" square pins;
0.1 inch centers, right angle

J3 - SASI Interface:

Shrouded 2 x 25, 0.025" square pins;
0.1 inch centers, right angle
Mating connectors:

Winchester 51-1150

Berg 65485-022

STRAPPING OPTIONS

Figure 4 shows the location of the strapping options J4, J5,
J6, and J7. The following discussion gives the purpose of
each strap and how the strap is set at the factory.

J4: /EXT REQ Level - This jumper determines whether
the /EXT REQ input to MDX-SASI-2 is active low or
active high. For an active high /EXT REQ, strap pins
1 and 2; for an active low /EXT REQ, strap plns 2
and 3 (factory setting).

J5: Auto Acknowledge Enable - The factory straps J5
to enable the Auto Acknowledge logic. This circuit
will carry out the SASI bus handshake on
information transfers without requiring the CPU to
bit toggle control lines (SASI ACK). J5 must be
strapped if DMA operation is desired. If the user
needs to ‘explicitly bit toggle the SASI ACK line
--e.g. to debug a contoller board -- the J5 strap
should be. removed.

J6: Port Select - The board may be placed on any eight
port boundary by changing J6. The factory setting is-
port AOH, for compatibility with Mostek's M/0S-
80 Flexible Disk Operating System (see reference
section). The pins on J6 are defined in Figure 5.
Note that a strap installed implies a logic zero.
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MDX-SASI-2 BOARD OUTLINE AND HEADER
LOCATIONS
Figure 4

A . P

2 1 J3

"[Joe

0us

12
J6

ADDRESS STRAPPING OPTIONS

Figure 5
Address | Corresponding | Factory Setting (AOH)
Pins on J6 )

A3 1and2 strapped (0)
A4 3and4 strapped (0)
Ab 5 and 6 not strapped (1)
A6 7and 8 strapped (0)
A7 9and 10

. not strapped (1)

J7: 1/0 Expand - This jumper allows the /IOEXP line to
be included or ignored in the address decoding of -
MDX-SASI-2. Strapping pins 2 and 3 causes
/IOEXP to be ignored (factory setting). If a given
board is to be selected-on /IOEXP = 0, strap pins 1
and 2, then pins 3 and 4. To cause board selection
when /IOEXP = 1, strap pins 1 and 2 only.

Muitiple DMA Option

MDX-SASI-2 is designed to support the operation of
muitiple DMA devices in a system. Two signals -- BAl (Bus
Acknowledge In) and BAO (Bus Acknowledge Out) --
provide for the connection of a priority DMA daisy chain.
Figure 6 shows their locations on connector J2. As an
example, suppose a system requires the use of four MDX-
SASI-2 boards. As shown in Figure 7, the highest priority
board would be DMA device 1, while the lowest priority
board would be DMA device 4. Thus, MDX-SASI-2 boards
are prioritized for multiple DMA operation by their electrical
position in a system, as determined by their J2
interconnections, Typically, twisted pairs (signal + ground)
are used to connect the bus priority chain.

Pin 8 of J2 provides an external request input (/EXT REQ),
whereby other STD-Z80 1/0 cards without on-board DMA
capability can ‘borrow’ it from MDX-SASI-2. This is done by
feeding a card’'s DMA request signal through /EXT REQ to
the READY pin of the MK3883 Z80-DMA chip on MDX-
SASI-2. /EXT REQ can be active low or active high (strap
J4).

J2 CONNECTOR PIN DEFINITIONS

Figure 6
BOARD
71 x X X X |1
81| X X X X |2
J2 - TOP VIEW
Pin No. Function
1,3,5 7 Ground
2 BAI (Bus ACK In)
4 BAO (Bus ACK Out)
6 - No connection
8 ‘ External DMA Request Input
(/EXT REQ)
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CONNECTION OF DMA DAISY CHAIN

Figure 7
J1.42}/BUSRQ o
1. 41}—LBUSAK o
MDX-CPU
1 2 3 4
J1-41 J1-42 J1-41 J1-42 J1-41 J1-42 J1-41 J1-42
NC—J2-2 J2.4 J2-2  J2-4 J2-2  J2-4 J2-2  J2-4——
BAI BAO BAl _ BAO BAl __ BAO BAI BAO
MDX-SASI-2 MDX-SASI-2 MDX-SASI-2 MDX-SASI-2
HIGHEST _ LOWEST
PRIORITY "~ PRIORITY
CONNECTION TO THE SASI BUS
Pin. No. | Signal
The following shows the pin definitions of J3, the 50 pin
connector to the SASI bus. Note that the SAS| bus is divided 2 DBO (data bit O, LSB)
into a data section and a control section. Except for the data 4 DB1 (data bit 1)
bus parity line (pin 18) and the ATN (attention ) line (pin 34). 6 DB2 (data bit 2)
MDX-SASI-2 fully supports the SASI bus. Parity is a SASI 8 DB3 (data bit 3)
bus option while ATN is not widely used by SASI peripheral 10 DB4 (data bit 4) SASI Data Bus
controllers. 12 DB5 (data bit 5)
14 DB6 (data bit 6)
NOTE: All odd pins are ground. 16 DB7 (data bit 7, MSB)
18 Not used (data bus parity)
20 Not used
22 Not used
24 Not used
26 Not used
28 Not used
30 Not used
32 Not used
34 Not used (ATN, attention)
36 BSY (busy)
38 ACK (acknowledge)
40 RST (reset)
42 MSG (message) SASI Control Bus
44 SEL (select)
46 C/D (control/data)
48 REQ (request)
50 1/0 (input/output)
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Programmer’s Model of MDX-SASI-2

MDX-SASI-2 is compatible with any STD-Z80 bus system. beginning on any 8-byte boundary as strapped by the user.
The board consumes eight contiguous 1/0 port locations,  This is illustrated in the table below.

A7 | A6 |A5 | A4 | A3 |A2 | A1 | AO Function

X| X | X| X | X ]| 0| 0| 0]PIOPortA Data (Bidirectional)

X| X|X| X|X]0]|oO 1 |PIO Port B Data (Bit Control Mode)
X X | X| X{X]|]0{|1 0 {PIO Port A Control

XX | X} X]|X]0]|1 1 [PIO Port B Control

X1 X | X]| X | X 1 0 | O |DMA Controller

X| X | X| X | X 1 0 | 1 |Reserved

X1 X | X X | X 1 1 O |Reserved

XX | X XX |1 1 1

Reserved

Where X = Port Strapping options on the MDX-SASI-2
Board.

PIO Port A Data is used as a bidirectional data port. It is  implement the control portion of the SASI bus. The bit
connected in hardware to the data portion of the SASIbus.  definitions of these two ports are shown below.
PIO Port B Data is used in bit control mode in order to

SASI Data Port Definitions (PIO Port A).

a7 ab ab a4 - a3 a2 al a0

— o e eemme e s e—— e

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
SASI Control Port Definitions (PIO Port B):

b7 b6 b5 b4 b3 b2 b1 b0

RES SEL ACK BSY MSG C/D REQ I/O

Input/Output (input)

Request (input)

Control/Data (input)

Message (input)

Busy (input)

Acknowledge (input or
output)

Select (output)

Reset (output)

Note that if auto ack is strapped for use, then b5 on the PIO
should be programmed as an input. If auto ack is disabled,
b5 should be programmed as an output.
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STD-Z80 Bus Signals Used by MDX-SASI-2

The following is a list of STD-Z80 Bus signals used by the not used by MDX-SASI-2. The signals are accessed viaJ1, a
MDX-SASI-2 board. Pin numbers without a description are 56 pin PC edge connector.

Pin Mnemonic Description Pin Mnemonic Description
1 +5 5 VDC system power 2 +5 5 VDC system power
3 GND System Ground 4 GND System Ground
5 6
7 D3 Data bit 3 8 D7 Data bit 7
9 D2 Data bit 2 10 D6 Data bit 6
11 D1 Data bit 1 12 D5 Data bit 5
13 DO Data bit O 14 D4 Data bit 4
15 A7 Address bit 7 16
17 A6 Address bit 6 18
19 A5 Address bit 5 20
21 A4 Address bit 4 22
23 A3 Address bit 3 24
25 A2 Address bit 2 26
27 A1 Address bit 1 28
29 A0 Address bit 0 30
31 /WR Write 32 /RD Read
33 /IORQ 10 Request 34
35 /IOEXP 10 Expand 36
37 38
39 /M1 Machine Cycle 40
41 /BUSAK Bus Acknowledge 42 /BUSRQ Bus Request
43 /INTAK Interrupt Acknowledge 44 /INTRQ Interrupt Request
45 /WAITRQ Wait Request 46
47 /SYSRST System Reset 48
49 /CLOCK System Clock 50
51 PCO Priority Chain Out 52 PCi Priority Chain In
53 54
55 56
REFERENCES

System Design Using the Mostek STD-Z80 Bus
-- Publication No. 4420237

Mostek 1982/1983 Microelectronic Data Book

M/0S-80 Flexible Disk Operating System - Operation Manual
-- Publication No. 4420064

ORDERING INFORMATION

DESIGNATOR DESCRIPTION PART NO.
MDX-SASI2 SASI2 module (including Technical Manual) MK77679
MDX-SASI2 SASI2 Technical Manual only 4420346
Technical Manual
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PRODUCT BRIEF

MDX-488

FEATURES

O IEEE 488-1978 INTERFACE (GPIB)

O Performs all functions of Talker, Listener, and Controller
0O Onboard Z-80 for local intelligence

O Two BYTEWYDE™ sockets for ROM/RAM

O GPIB data rates of up to 400K bytes per second using
onboard DMA

0O STD-Z80 Bus compatable
MDX-488 DESCRIPTION
The MDX-488 is an intelligent STD-Z80 module designed to

simplify the implementation of the IEEE 488 General
Purpose Interface Bus. The board has a Z-80 micro-

processor, memory, a DMA controller, and hardware to
implement the full IEEE 488 specification for Talker,
Listener, and Controller. When used as GPIB controller in
multicontroller systems, the MDX-488 can be restricted
from being the system controller.

ELECTRICAL SPECIFICATIONS

STD-Z280 Bus Compatable

System Interrupt Units:

1SIU

Operating Temperature:

0°C to 60°C

Power Supply Requirements:

+5 VDC
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MDX-ISIO

FEATURES

O STD-Z80 Bus compatible
0O On-board processor

O On-board DMA controller for intra- and inter-bus data
transfers

O Two BYTEWYDE™ memory sockets
O Inter-bus command transfer via a two port register array
0 Two serial channels
O Multi-mode operation:
- Full- and half-duplex operation
- Synchronous and Asynchronous modes
- Standard Baud rates to 19.2 K Baud
O Multi-protocol support
O Supports all Z80 interrupt modes
O Self-test capability with LED indicator

MDX-ISIO DESCRIPTION

The MDX-ISIO is a general purpose intelligent STD-Z80
module designed to simplify the implementation of serial
communications networks. The board contains a micro-
processor and required support hardware, a DMA
controller, and a two port serial communications controller.
The local processor and its support components make up
the Local Intelligence Bus (LIB). The MDX-ISIO will appear

to the STD-Z80 bus as a block of |/0O mapped registers.
Commands, command parameters, and status information
may be passed between the STD-Z80 bus and the LIB
through these registers. The on-board DMA controller may
be used for transferring data between the serial
communications controller and the local memory in a high
speed communications link (intra-bus transfer), or for
transferring data between the local memory and STD-Z80
system memory (inter-bus transfer).

The architecture of the MDX-ISIO allows the user to
implement any level of control through his firmware and
software. As a minimum, the local processor may be usedto
initialize the on-board components and take care of “house
keeping” tasks. At the other extreme, the user might

implement a high level algorithmic controller for the
industrial environment.

ELECTRICAL SPECIFICATIONS
STD-Z80 Bus Compatible
System Interrupt Units:

1SIU

Operating Temperature Range:
0°C to 60°C

Power Supply Requirements:

+5 Volts

+12 Volts
-12 Volts
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FEATURES

O Two independent full-duplex channels

O Independent programmable Baud rate clocks

O Asynchronous data rates, 12.5 to 19.2K bits per second
O Receiver data registers quadruply buffered

O Transmitter double buffered

O Asynchronous operatioﬁ

O Binary synchronous operation

0O HDLC or SDLC operation

O Both CRC-16 and CRC-CCITT (-O and -1) hardware
implemented

0O Modem control
O Configurable as DTE or DCE

O Serial input and output as either RS-232 or 20mA
current loop

O Current loop optically isolated
D Current loop selectable for either active or passive mode
O Address programmable

O Compatible with STD-Z80 Bus

GENERAL DESCRIPTION

The Serial Input Output Module, MDX-SI02, is designed to
be a multiprotocol asynchronous or synchronous I/0
module for the STD-Z80 Bus. The module is designed
around the Mostek MK3887 Z80-SIO which provides two
full duplex serial data channels. Each channel has an
increase module flexibility. Both channels are capable of
handling asynchronous, synchronous, and synchronous
bit-oriented protocols such as BISYNC, SDLC, HDLC, and
virtually any other serial protocol.

The MK3887 can generate and check CRC codes in any

MDX-S102
Figure 1

synchronous mode and can be programmed by the CPU for
any traditional asynchronous format. The serial input and
output is fully buffered and is provided at the connector as
either 20mA current loop or RS-232-C levels. A modem
control section is also provided for handshaking and status.
The MDX-S102 module can be jumper-configured as a Data
Terminal (DTE) or as a modem (DEC) in order to facilitate a
variety of interface configurations.

Figure 2 is a block diagram of the MDX-SIO2 module. It
consists of five main elements. They are the channel-
configuration headers, line drivers and receivers, MK3887
Z80-SI0, programmable Baud rate generator, and address-
decode and data-bus buffers. Input and output to the board
is provided via two 26-pin connectors. One connector is
dedicated for each channel.

Several features are available as options that are selected
via the channel-configuration headers. The headers are
used to select the orientation of the data communication
interface or the mode of the 20mA current loop. The MDX-
SI02 can be selected to act as either a terminal or processor
(Data Terminal Equipment DTE) or as a modem (Data
Communications Equipment DCE). The header allows
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J1 AND J2 CONNECTOR PINOUT

Table 1

PIN | DESCRIPTION PIN | DESCRIPTION
1 Protective Ground (AA) 13 TX+ (20mA Loop)
2 Transmitted Data (BA) 15 Transmission Signal Element Timing (DCE Source)
3 Received Data (BB) 17 Receive Signal Timing Element (DCE Source)
4 Request To Send (CA) 20 Data Terminal Ready (CD)
5 Clear To Send (CB) 22 Polarization Pin
6 Data Set Ready (CC) 24 RX+ (20mA Loop) or Transmission Signal Element
7 Signal GND (AB) Timing (DTE Source) (DA)
8 Carrier Detect (CF) 25 TX- (20mA Loop)

12 RX-(20mA Loop) 26 Polarization Pin

configuration of both data interchange and modem control
signals. This allows the increased flexibility necessary to
link different hardware elements in OEM datalink systems
and networks. The module is shipped from the factory wired
as a DCE interface.

The MDX-SIO2 has different selectable options for the
20mA current loop. The receiver and transmitter input and
output lines can be reconfigured on the modules to allow
reorientation of these signals. Also, the receive and
transmit circuits can be selected to function in either an
active or passive mode. In the active mode, the MDX-SI02
module provides the 20mA current source. In the passive
mode, the module requires that the loop current be
provided. The latter is the same mode as that of a teletype.

An EIA and 20mA current loop interface circuit is used to
provide the necessary level shifting and signal conditioning
between the MK3887 Z80-SIO and the connector. These
line drivers and receivers provide the current electrical
signal levels, slew rate, and impedance for interfacing
RS-232-C and 20mA current loop peripherals. Additionally,
optical isolation is provided for both transmit and receive
circuits in the 20mA current loop mode.

The Mostek MK3887 Z80-SIQ is the central element of this
module. This device is a multifunction component designed
to satisfy a wide variety of serial data communications
requirements in microcomputer systems. Its basic role is
that of a serial-to-parallel, parallel-to-serial converter/
controller. But within that role it is configured by software
programming so that its function can be optimized for a
given serial data communication application. The MK3887
provides two independent full-duplex channels, designated
A and B. Each channel features the following:

Asynchronous operation

5, 6, 7, or 8 bits/character

1, 1V, or 2 stop bits

Even, odd, or no parity

X1, X16, X32, and X64 clock modes

Break generation and detection

Parity; Overrun and Framing-error detection

Binary Synchronous operation

Internal or external character sy_nchronization
One or two Sync characters in separate registers
Automatic Sync character insertion

CRC generation and checking

HDLC or SDLC operation

Automatic Zero insertion and deletion
Automatic Flag

Address-field recognition

|-Field residue handling

Valid receive messages protected from overrun
CRC generation and checking

The MK3887 also provides modem control inputs and
outputs as well as daisy-chain, priority-interrupt logic. Eight
different interrupt vectors can be generated by the MK3887
in response to various conditions affecting the data
communications channel transmission and reception. For
more information concerning the MK3887, see the
MK3887 Technical Manual in the 1982-1983 Micro-
computer Components Designers’ Guide.

Address decoding, STD-Z80 Bus interface, and bus
management for the module is performed by the Address
Decode and Data Bus circuit. The MDX-SIO2 contains
command registers that are programmed to select the
desired operational mode. The addressing scheme is as
follows:

XXXXXX 00 Channel A Data

XXXXXX 01 Channel A Command/ Status
XXXXXX 10 Channel B Data }
XXXXXX 11 Channel B Command/Status

The XXXXXX indicates the binary code necessary to
represent which of 64 starting port addresses is selected.
Each channel has an individual programmable Baud rate
generator. The X1 multiplier on the MK3887 must be used
in the synchronous modes. The X186, X32, or X64 MK3887
clock rate can be specified for asynchronous modes.
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STRAPPING OPTIONS

Table 2 shows the strapping for different configurations of
the RS-232 and 20mA loop interface. When the board is
interfacing to a CRT or TTY, it should be strapped as DCE
(Data Communications Equipment). The 20mA loop can be
configured to sink or source current in addition to the ability
to be DCE or DTE. Ports should not be strapped for both
RS-232 and 20mA loop. Strapping both could result in
circuit damage and erroneous data reception. The strapping
is shown for port A; however, port B straps are identical
except for the numbering of jumpers.

STRAPPING FOR J3 OR J4
Table 2

TYPE OF PORT JUMPERS

RS-232 DCE (J3 and J4 as shipped) 1-2

13-20
15-22
11-18
17-12
21-14
19-16
RS-232 DTE 11-12
13-16
15-14
17-18
19-20
21-22
20mA Source-Loop DTE 23-24
25-26
27-28
29-30

23-26
25-24
27-30
29-28

20mA Source-Loop DCE

20mA Sink-Loop DTE 23-30
25-28
27-26

29-24

20mA Sink-Loop DCE 23-28
25-30
27-24

29-26

CLOCK CONFIGURATION STRAPPING

s

Each channel of the SIO chip used must be provided with

clocking signals on particular input pins to determine the
bit/Baud rate.

ASYNCHRONOUS CLOCKING

‘ When a channel of the SIO is used for asynchronous

communication, it is programmed for 16X clocking.
Clocking is provided by the jumper-programmable Baud-
Rate Generator. The rates for which the Baud-Rate
Generator can be programmed (see Table 3) represent 16X
multiples of commonly used communications Baud rates.
For the Transmit side of an SIO channel, each serial bit is
clocked out by every 16th transition on the clocking input.
For the Receive, the clocking signal does not clock the data
in itself, in the sense of being synchronized to it, but merely
provides a framework in which transitions on the input data
are considered. Thus, if an SIO channel is used for 16X
asynchronous communications, and the Transmit and
Receive Baud rates are the same (the typical case), there is
no reason why the channel’s Transmit and Receive clock
input pins should not both be connected to the same output
of the Baud-Rate Generator.

SYNCHRONOUS CLOCKING

EIA Standard RS-232-C defines the interface between a
business machine (e.g. a computer), termed Data Terminal
Equipment (DTE), and a piece of communications
equipment (e.g. a modem), termed Data Communications
Equipment (DCE). Within RS-232, the terms “Receive(d)”
and “Transmit(ted)” are referenced to the DTE, so that the
“Received Data” signal is provided by the DCE to the DTE,
while the “Transmitted Data” signal is provided by the DTE
to the DCE. In a synchronous environment, clocking
information is in some way carried from one end of the link
to the other. The “Receive Clock” signal (RS-232-C
designation DD) is always provided by the DCE to the DTE,
along with the data; each transition from RS-232 positive to
negative voltage (SIO TTL ground to positive) serves to clock
the Received Data signal into the DTE. Transmit clocking
can be provided from either DCE to DTE, or vice versa.
Separate connector pins/signals are provided depending
on the direction: RS-232 designation DB is used for a
Transmit Clock provided by the DCE to the DTE, whereas
designation DA is used for a DTE-sourced Transmit Clock.
Whichever the source, the negative-to-positive transition
on the RS-232 signal is used by the DTE to change the data;
the opposite transition is used by the DCE to sample it.

As noted previously, the MDX-SI02 board can act as DTE or
DCE; in eachcase it can also source or receive the Transmit
Clock signal. For synchronous communication, the SIO chip
always operates at a 1X clock rate, acting on transitions in
the clocking signal(s) as described above.

When the MDX-SIO2 card sources an RS-232-C clock, itis
from one of the outputs of the Baud-Rate Generator. The
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BAUD RATE (Hz) PROGRAMMABILITY

Table 3
FREQUENCY
CODE SYNCHRONOUS ASYNCHRONOUS
D C B A X1 X16 X32 X64
0O O o0 O 800 50 25 125
o 0 O 1 1200 75 375 18.75
o o0 1 0 1760 110 55 2750
0O ©O 1 1 2152 134.5 67.25 33.63
0 1 0O O 2400 150 75 37.50
0 1 0 1 4800 300 150 75
0 1 1 0 9600 600 300 150
o] 1 1 1 19200 1200 600 300
1 0O 0 ©O 28800 1800 900 450
1 o 0 1 32000 2000 1000 500
1 0 1 0 38400 2400 1200 600
1 o 1 1 57600 3600 1800 900
1 1 0O O 76800 4800 2400 1200
1 1 (0] 1 115200 7200 3600 1800
1 1 1 0 153600 9600 4800 2400
1 1 1 1 307200 19200 9600 4800
NOTE:
Current loop applications above 9600 Baud are not recommended
Strap =0
No Strap =1

transfer rates provided are commonly used for synchronous
communication (1200, 2400, 4800, 9600, 19200). These
rates are selectable from the X1 column of Table 3.

JUMPERS FOR BAUD-RATE GENERATOR
FREQUENCIES

The clock frequencies for f; and fg are selected with straps
on J8 as follows:

Pins Channel A Pins Channel B
7-8 LSB - A fg 15-16 LSB - Afr
5-6 B fp 13-14 Bfy
3-4 Cfq 11-12 Cfr
1-2 MSB - D fp 9-10 MSB - D f;

For frequencies selected refer to Table 3.

JUMPERS FOR CONNECTION OF BAUD-RATE-
GENERATOR OUTPUTS TO SIO INPUTS

The clock configuration straps are defined as follows:
PINS

1-2 Connects f, to TRANSMIT CLOCK PORT A
3-4 Connects f, to RECEIVE CLOCK PORT A

5-6 Connects f, to TRANSMIT CLOCK PORT B
7-8 Connects f, to RECEIVE CLOCK PORT B
2-5 Connects f, to TRANSMIT CLOCK PORT B
4-7 Connects f, to RECEIVE CLOCK PORT B
1-6 Connects f, to TRANSMIT CLOCK PORT A
3-6 Connects f, to RECEIVE CLOCK PORT A

These straps are found on J7. Figures 3 thru 9 illustrate the
use of these jumpers. Figure 10 is a worksheet useable
during board configuration.

CONNECTION OF RS-232 SYNCHRONOUS CLOCK
SIGNALS DA, DB, DD TO SIO INPUTS

The RS-232 DTE-supplied Transmit Clock signal DA shares
the connector pin assignment of current loop signal RX+
(Port A = J1 pin 24 to J3 pins 28, 10; Port B = J2-24 to
J4-28, 10). The DCE-supplied Transmit Clock signal DB is
brought out from J1-15 to J3-8 (Port A) and J2-15 to J4-8
(Port B), and the (always DCE-supplied) Receive Clock DD
from J1-17 to J3-6 (Port A) and J2-17 to J4-6 (Port B).

Connections for synchronous clocking are made from pins
of J7 (which connect to the SIO clock inputs) to one side of
an EIA driver or receiver. The other side of the driver or
receiver is then connected to one of the clocks DA, DB, or
DD. Various cases of such connections are presented in the
following examples.

IVC-31




BOTH PORTS ASYNCHRONOUS

Figure 3
J7 —_—
I 2 ° e 14| 7xca
4 3 13| = ca
R o o RXCA
6] o o 27)Txce
u10 fr I 8 o o 7 Zalm (V2
(BAUD-RATE 14 13 (S10)
GENERATOR) O O-
10 9
o ot+—
1
8l o oS
12 11
o) o+—
5789 (PORT A
o J3 CONNECTOR)
6 4 10
O<IL o, J1
75189
u1
11o¢3 of28 24} A RX+
75189 6 7o
3 Y 1 8 15
DB
75189
s WMo (PORT B
‘o<,L Ja CONNECTOR)
75188
s 10
8 o J2
: mB 75188
! 12
11 28 | 24
@ DA/RX+
o 6 17 DD
8 1
o Slos
PORTA . PORT B
Asynchronous Asynchronous
DTE or DCE DTE or DCE
RCV&XMIT@ Rate fg RCV&XMIT @ Rate f1

'

NOTE:

This configuration is suitable for J1-to-J2 loopback testing if fT = fg.
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PORT A: SYNCHRONOUS, DTE, XMIT CLOCK

FROM DCE
PORT B: ASYNCHRONOUS
Figure 4
J7 —_—
J__z__o 1 14} Txca
fa L IDN 3 131RxcA
6 5 27lTxcs
u10 tr .[ 8 7 28lascE V4
(BAUD-RATE 13 (S10)
GENERATOR) 14 0
10 9
o_..—
16 15
12 11
o.__—
(PORT A
75189 93 CONNECTOR)
u1
4 9 10
s OQ o J1
75189
11 vl 13 3 28 | 24
oq o\o DA/RX+
75189 516 & oo
3 Y 7 8 15
ﬁ'zq 1 DB
75189
s M0 (PORT B
o<} Ja CONNECTOR)
75188 9 10
9 )8 © O J2
$10 75188
12 11 3 28 | 24
13 [e3 DA/RX+
5 o 6 17 DD
8 15
’ © O DB
PORT A PORT B
Synchronous Asynchronous
DTE DCE or DTE
DCE Supplies XMIT Clock RCV & XMIT @ Rate f1
RCV & XMIT Rate External,
Independent
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PORT A: SYNCHRONOUS, DTE, XMIT CLOCK

PROVIDED TO DCE
PORT B: ASYNCHRONOUS
Figure 5
J7 JE—
: 2| o o 141 TxcA
fR‘L___—_l_I‘ 3 13 exca
6. ) 5 2713xcB
u10 fr .l 8 ° o 7 28| oo U4
(BAUD-RATE 14 \o 13 (S10)
GENERATOR) 20}
10 9
o___
6] o o8
12 11
o] ot+—
5755 : (PORT A
51 . J3 CONNECTOR)
s.oq 4 9 o oJ° I
75189
1 s 31 28 [ 24
vo) DA/RX+
75189 5 6 oo
3 v 1 7 c/\ 8 15
[ DB
75189
U1 (PORT B
o<‘L ' Ja CONNECTOR)
) 10
8 o O J2
B 75188 .
11
us 3l 28 L 28] ba/Rx+
5 o ole oo
7 8 15
o O DB
PORT A PORT B
Synchronous Asynchronous
DTE DTE or DCE
XMIT CLOCK SUPPLIED TO DCE RCV&XMIT @ Rate fy
XMIT Rate @ f,
RCV Rate External
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PORT A: SYNCHRONOUS, DCE, XMIT CLOCK
FROM DTE

PORT B: ASYNCHRONOUS

Figure 6
J7
215 o 141 TxcA
R J- 4 — o3 131RAxCA
[——6—&————0 5 27 TXCB
u10 T 8 7 28 Rxcs Y4
(BAUD-RATE 14 13 (S10)
GENERATOR) O
10 9
o__-_
18] o o8
12
o— o..JL
55789 (PORT A
o1 J3 CONNECTOR)
6 4 10
J1
75189
u1
n 13 o422 e pa/Rx+
75189 o—ot8% oo
u1
3 1 15
ﬂ<'L O- 8 DB
75189
ul (PORT B
8 10 Ja CONNECTOR)
75188
9, 10
s \e 54 J2
Eo 75188
12
11 24
o 6 17 DD
8 15
o DB
PORT A PORT B
SYNCHRONOUS ASYNCHRONOUS
DCE DTE OR DCE
DTE SUPPLIES XMIT CLOCK RCV & XMIT @ RATE fr
XMIT RATE (RCV CLOCK SIG) @ fp
RCV RATE (XMIT CLK SIG) EXT
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PORT A: SYNCHRONOUS, DCE, XMIT CLOCK

PROVIDED TO DTE
PORT B: UNUSED

Figure 7
J7 R
rz__c\ /3 L 131 7xcA
fR o 4o o3 13 Rxca
r_e‘ ol5 2717xce
u10 fr o 8 7 28|lowcg Ua
(BAUD-RATE 14 13 (S10)
GENERATOR) e}
10 9
o ot+—
16
° 15
12 11
0 ot+—
(PORT A
75189 J3 CONNECTOR)
a 10
6
o J1
75189
U1
4
113 o286 2 pa/rx+
17
75189 6 DD
3 8 15
‘o) DB
75189
s YWM0 (PORT B
m CONNECTOR)
75188 10
9 N o J2
$10 75188
12
11 28 | 24
I,[13 us o o DA/RX+
o 6 17 DD
8 15
© O DB
PORT A PORT B
SYNCHRONOUS
BCE UNUSED

XMIT CLOCK SUPPLIED TO DTE
RCV CLOCK SUPPLIED TO DTE
XMIT RATE (RCV CLOCK SIG) @ f
RCV RATE (XMIT CLOCK SIG) @ fg
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PORT A: SYNCHRONOUS, DTE, XMIT CLOCK
PROVIDED FROM DCE

PORT B: SYNCHRONOUS, DCE, XMIT CLOCK
PROVIDED TO DTE

Figure 8

J7
2 o\ ot 1417xcA
fR L 4 o\\ 3 131RxCA
5l o N 5 27 Txce
u10 fr L 8 7 28|axce V4
(BAUD-RATE 14 i3 (s10)
GENERATOR) o)
10 9
O—,—
16
° 15
12 11
o— o4+
(PORT A
75189 CONNECTOR)
L] o \e
6 10
o J1
75189
U1
3 24
11 13 o\ o428 DA/RX+
75189 5 6 17
S - 'e} oD
8 15
@<,L O—0- DB
75189
8 M0 (PORT B
a<,L m CONNECTOR)
75188
9 9 10
-—_{ us 5 ° © J2
10 75188
12
11
13 > o228 624 pa/Rx:
5 6 7pp
7 8 15
0 o8
PORT A PORT B
SYNCHRONOUS SYNCHRONOUS
DTE DCE
XMIT CLOCK SUPPLIED FROM DCE | XMIT CLOCK SUPPLIED TO DTE
XMIT & RCV RATE EXTERNAL, RCV CLOCK SUPPLIED TO DTE
INDEPENDENT XMIT RCV@ Rate fg
NOTE:

This configuration is suitable for J1-J2 loopback testing if fg = fr.
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BOTH PORTS SYNCHRONOUS, DTE, XMIT CLOCK

PROVIDED TO DCE
Figure 9
J7 _
2 ot 14|75
fR J~ 4 3 131 RxcA
l—-—i 5 27l TxcB
uU1o0 fT 6 8 7 28Im us
(BAUD-RATE 13 (s10)
GENERATOR) 14
10 9
o o
16| o 15
12 1
O_—_-
5 (PORT A
v n_ CONNECTOR)
6
OQ o J
75189
)
1 13 28 § 241 pa/Rxe
75189 6 17|
3 214 8 15
%<'L o DB
75189
U (PORT B
s PO Ja CONNECTOR)
75188 10
9, 8 O C J2
p19] 75188
12
1
§13] vs 28 ¢ 24 pa/Rx+
6 17 DD
8 15
o DB
PORT A PORT B
SYNCHRONOUS SYNCHRONOUS
DTE DTE
XMIT CLOCK SUPPLIED TO DCE | XMIT CLOCK SUPPLIED TO DCE
XMIT @ RATE fy XMIT @ RATE f

RCV RATE EXTERNAL

RCV RATE EXTERNAL
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CLOCK-CONFIGURATION WORKSHEET

Figure 10
J7 —
2l 5 o 141 7xca
tR J: 4 4 o3 131 Rxca
61 o od5s 271 7xcs
uto ¢ 'I 8l o ol 28|ascs U4
(BAUD-RATE 14 13 (S10)
GENERATOR) o o
10 9
O._‘.—_
16 15
12 1
O_.—
(PORT A
75189 J3 CONNECTOR)
Na 10
6
o J1
75189
U1
%13 o422 6% pa/Rx+
1
75189 o LK P
3 1 8 15
o DB
75189
s WMo (PORT B
J4 CONNECTOR)
75188 10
9 N o 32
Eo 75188
12
11
13 28 624 pa/Rx+
o 6 17 DD
8 15
o DB
PORT A PORT B
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ADDRESS-CONFIGURATION STRAPPING

Address selection is done by wiring the proper straps on
Header J9. Installing a strap causes the respective Address
Bit to be compared for a zero. Address select straps are
defined as follows:

Pins
34 ADDRESS BIT 2
1-2 ADDRESS BIT 3
7-8 ADDRESS BIT 4
5-6 ADDRESS BIT 5
9-10 ADDRESS BIT 6
11-12 ADDRESS BIT 7

Address Bits O and 1 are predefined for thé MDX-SI102
board as follows:

A Ao

0 0 PORT A DATA

0 1 PORT A CONTROL/STATUS
1 0 PORT B DATA :

1 1 PORT B CONTROL/STATU

The Shipping Configuration for J9 is no jumpers installed.
INTERRUPT DESCRIPTION

The purpose of an interrupt is to allow peripheral devices to
suspend CPU operation in an orderly manner and force the
CPU to start a peripheral service routine. Usually this
service routine is involved with the exchange of data, or
status and control information, between the CPU and the
peripheral. Once the service routine is completed, the CPU
returns to the operation from which it was interrupted. The
block diagram of the interrupt circuitry of the MDX-SIO2 is
shown.in Figure 11.

Mode 2 interrupts are supported by the MDX-SIO2. This
mode is the most powerful interrupt response mode. With a
single 8-bit byte from the interrupting device, an indirect call
can be made to any memory location.

With this mode, the programmer maintains a table of 16-bit
starting addresses for every interrupt service routine. This
table may be located anywhere in memory. When an
interrupt is accepted, a 16-bit pointer must be formed to
obtain the desired interrupt service routine starting address
from the table. The upper eight bits of this pointer are’
formed from the contents of the | register. The lower eight
bits of the pointer must be supplied by the interrupting
device.

INTERRUPT SERVICING
At some predetermined condition, such as data being

strobed into a SIO port, the SIO chip will generate a
condition for interrupting the CPU. During this time, the

common interrupt line (INTRQ) will be pulled active low by
the SIO requesting the interrupt. ‘

Sometime later, the CPU will send out an interrupt
acknowledge (INTAK). During INTAK, the interrupt logic of
the various peripheral chips in the system will determine
the highest-priority port which is requesting an interrupt.
This device then places the contents of its 8-bit interrupt
vector on the data bus for the CPU. The interrupt condition is
maintained until the end of the INTAK cycle. Lower priority
interrupts are inhibited until this device decodes an RETI
instruction or an equivalent command.

If more than one peripheral chip requests interrupt
servicing at the same time, a priority status is established.
Priority is determined by the interrupt enable lines - IEl and
IEO - and internal logic on each peripheral chip. The
following table defines interrupt priority status:

el IEO STATUS

0 0 higher priority device
requesting interrupt

0 1 undefined (not allowed)

1 0 requesting interrupt (no
higher priority interrupt)

1 1 no interrupt

DAISY CHAIN

All Z-80 devices include daisy-chain priority-interrupt logic
that automatically supplies the programmed vector (from
the highest-priority interrupting peripheral) to the CPU
during interrupt acknowledge. To ensure that more than the
on-board SIO chip can be included in the interrupt priority
loop, “look-ahead” logic has been implemented on the
board. Both ends of the board daisy chain logic have been
brought to edge connector P1 so that the board priority
within a larger daisy chain system can be established.
Board priority is determined in the same fashion as an
individual peripheral chip i.e., through the high or low state
of PCl or PCO.

ELECTRICAL SPECIFICATIONS

Word Size

Data: 8-bits

1/0 Addressing: 8-bits

1/0 Addressing

On-board fully-programmable

1/0 Capacity

Serial - Two full-duplex serial ports, either synchronous or
asynchronous. Special control register and circuitry to

permit programmed implementation of SDLC, BiSync,
Monosync, HDLC, and other formats.
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PRIORITY INTERRUPT STRUCTURE
Figure 11

DATA

INT| 5

slo
PORT I.P.
. 1
+5V B. 2
EDGE
CONNECTOR IEI IEO
——————
| Pl | 1K 6 7
I I
PCI : 52\|l : { >—+
I I LOOK AHEAD"
I | .
I [ u13
I |
| |
| |
| |
PCO : 51> :
| |
INTRQ | 44 >4 (,L
L) 1.P. = INTERRUPT
PRIORITY
1.P.1. = HIGHEST
1.P.2. = LOWEST
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Serial Communication Interface

Two identical ports

BUFFERED FOR
20mA 20mA
SIGNAL LOOP LOOP RS-232-C RS-232-C
DTE DCE DTE DCE
Transmitted data Output Input Output Input
Received data Input Output Input Output
Data Terminal Ready (DTR) Output Input
Request to Send (RTS) Output Input
Clear to Send (CTS) Input Output
Carrier Detect (CDET) Input Output
Interrupts Bus Outputs lon = -3mA min. at 2.4 Volts

lon = 24mA min. at 0.5 Volts

Generates vectored interrupts to 8 different locations
corresponding to conditions within both channels. Power Supply Requirements
Interrupt-vector location programmable. Daisy-chained-

priority hardware interrupt circuitry.
System Interrupt Units

1

System Clock

MIN MAX
MDX-SI02 250kHz 2.5 MHz
MDX-S102-4 250kHz 4.0 MHz

Parallel Bus Interface - STD-Z80 Bus Compatible

Inputs One 74LS load Max.

+12 Volts = 5% at 72 mA max.

-12 Volts + 5% at 46 mA max.

+5 Volts + 5% at 650 mA max.

Operating Temperature

0°C to 60°C

MECHANICAL SPECIFICATIONS

Card Dimensions

4.5in.(11.43 cm) high by 6.50 in. (16.51 cm) long

0.675 in. (1.71 cm) maximum profile thickness
0.062 in. (.016 cm) printed circuit board thickness

Connectors

FUNCTION

CONFIGURATION

MATING CONNECTOR
(NOT SHIPPED)

STD-Z80
BUS

SERIAL /0

56-pin dual readout
0.125-in. centers

26-pin dual readout
0.100-in. grid

PC BOARD
Viking 3VH28/1CE5
Wire Wrap
Viking 3VH28/1CND5
Solder Lug
Viking 3VH28/1CN5

Flat Ribbon
Ansley 609-2600M
Discrete Wires
WINCHESTER PGB26A
(housing)
WINCHESTER
100-70020S
(contacts)
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ORDERING INFORMATION

Designator Description Part Number
MDX-SI02 MDX-SIO2 Serial Input/Output Module with MK77670-0 (2.5 MHz.)
Technical Manual MK77670-4 (4 MHz.)
MDX-SI02 Technical Manual MDX-SI02 Technical Manual Only 4420129
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UNITED
TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

MDX-422]
MK77671

FEATURES
0O STD-Z80 BUS compatible

O Two independent asynchronous/synchronous serial
channels

O Independent software programmable baud rate clocks
O Asynchronous rates of 50 to 19.2K baud
O Synchronous rates of 800 to 307.2K baud

O Asynchronous half-duplex communications between
serial control units and MDX-422's in any mix

O BiSync, HDLC or SDLC operation

0O Both CRC-16 and CRC-CCITT error detection are
hardware implemented

O Receive data registers are quadruply buffered
O Transmitter data registers are double buffered
0 RS-422 compatible input and output

O Up to 4000° data communication over RS-422 twisted
pair

O Common mode ground fault protection 400 Volts
O Port block selectable

O 2.5 and 4 MHz capability

(]

400 Volt optically isolated
DESCRIPTION

The MDX-4221 is a dual-channel, serial RS-422 interface
for use with STD-Z80 microcomputer systems. The module
incorporates RS-422 (balanced, differential) serial com-
munication, allowing long-distance communication (4000
ft.) in noisy industrial environments between MDX-422I's
and/or SCU’s (Serial Control Units). Each MDX-422I
channel is capable of driving forty devices in a party-line
configuration. The module is designed around the Mostek

™ MD Series is a trademark of Mostek Corporation

BOARD PHOTO
Figure 1

MK3887 Z80-SI0 which provides both full- and half-duplex
operation. Each channel has an independent program-
mable baud rate clock generator to increase module
flexibility.

Figure 2 is a block diagram of the MDX-422l module. The
figure consists of six main elements: address decode and
data bus buffers, MK3887 Z80-SIO, isolated supply voltage,
line drivers and receivers, programmable baud rate
generator and channel configuration headers. Input and
output to the board is provided via two 10-pin connectors.
One connector is dedicated for each channel. Figure 1
shows the board with overlay.

The RS-422 interface on the MDX-4221 module is fully
isolated up to 400 volts above and below ground. This is
implemented to ensure protection from common mode
ground potentials associated with long-distance communi-
cations. The transmitter/receiver section also has protec-
tion against transients of up to 150 watts peak pulse power
for 1 ms. These transients are commonly induced on the
transmission lines in noisy industrial environments.
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BLOCK DIAGRAM
Figure 2

PROGRAMMABLE
BAUD RATE
GENERATOR
CHANNEL A
/} OATA ®) GFTICALISOLATION]
RS-422
PORT
'NTER‘?CE CONFIGURATION Re422
HEADERS
DRIVERS
SERIAL DATA ]
ADDRESS ISOLATE
L DECODE MK3887 D
SBLI?~280 AND s1o —_ — = SUPPLY | — = = = = = = - -
DATA BUS VOLTAGE
BUFFERS
CONTROL
(10) OPTICAL ISOLATION ) CHANNEL B
RS-422
PORT
INTERFACE CONFIGURATION RS 422
HEADERS
i DRIVERS
N~
A SERIAL DATA
PROGRAMMABLE
BAUD RATE
GENERATOR
SPECIFICATIONS *1 1 O  Baud rate generator
*1 1 1  Baud rate generator

WORD SIZE

Data: 8 bits
/0 Addressing: 8 bits
1/0 CAPACITY

Serial: Two full- or half-duplex serial ports both capable of
either synchronous or asynchronous operation. Special
control registers and circuitry to permit implementation of
SDLC, BiSync, Monosync, HDLC and other formats which
can be programmed.

1/0 ADDRESSING

The high-order 5 bits of the I/O address are user-
programmable through the use of selecting straps. The
low-order three bits are decoded on-board, thus indicating
the need for eight consecutive port addresses. These ports
are assigned as follows:

A2 Al A0
0 (o} O Port A data )
0 0 1  Port A control/status
0 1 O  Port B data
0 1 1 Port B control/status
*1 0 O  Baud rate generator
*1 0 1  Baud rate generator

*The baud rate generator is decoded from A2, therefore it
may be programmed with any of the four available
addresses. The high order 4 bits program channel A while
the low order 4 bits program channel B.

INTERRUPTS

Generates vectored interrupts to 8 different locations
corresponding to conditions within both channels. Interrupt
vector locations are programmable. Daisy-chained interrupt

priority.

SYSTEM INTERRUPT UNITS (SiUs) = 1

CLOCK

Min.
250 kHz

Max.

MDX-422i 4.0 MHz

STD-Z80 BUS INTERFACE

One 74LS Load Max.
10L=24mA Min. @ VOL = 0.5Volts
I0OH = -3mA Min. @ VOH = 2.4Volts

Inputs:
Outputs:
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OPERATING TEMPERATURE

CONNECTORS

0 to 60 degrees C MATING
FUNCTION DESCRIPTION | CONNECTOR
POWER SUPPLY REQUIREMENTS cTo
+5 Volts + 5% at 2.0A max. STD-Z80 BUS 56-pin, dual Viking 3VH28/
+12 Volts £+ 5% at 25mA max. 1C!E5 o
(printed circuit)
DIMENSIONS -
Viking 3VH28/
4.5 inches (114.3 mm) high by 6.5 inches (165.1 mm) long 1CND5
0.675 inches (17.1 mm) maximum profile thickness (wire-wrap)
0.062 inches (1.6 mm) printed-circuit-board thickness Viking 3VH28/
1CN5
(solder lug)
RS-422 Socket conn. Winchester
10-pin 51-1110-01
TYPICAL APPLICATION:
—~
MDX SYSTEM MDX-SYSTEM
| | N \/Rs.422 LINK —B\ |
MDX-4221 MDX.4221
CONTROL
H f rscu CIRCUITRY
CONTROL - L d
CIRCUITRY | | RSCU p Hle— 1 connecrion
ORDERING INFORMATION
DESIGNATOR DESCRIPTION PART NO.
MDX-4221 RS-422 interface module with operations manual MK77671
Operations manual for the above 4420071
Z80-SIO Technical Manual MK78583
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UNITED
TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

MDX-422N
MK77676

FEATURES

0O Two independent asynchronous/synchronous serial
channels

O Independent software programmable baud rate clocks
0O Asynchronous rates of 50 to 19.2K baud -
0O Synchronous rates of 800 to 307.2K baud

O Asynchronous half-duplex communications between
serial control units and MDX-422’s in any mix

0O BiSync, HDLC or SDLC operation

O Both CRC-16 and CRC-CCITT error detection are
hardware implemented

O Receive data registers are quadruply buffered
O Transmitter data registers are double buffered
0 RS-422 compatible input and output =

O Port block selectable

0O STD-Z80 BUS compatible

O 2.5 and 4 MHz capability

DESCRIPTION

The MDX-422N is a dual-channel, serial RS-422 interface
for use with MDX microcomputer systems. The module
incorporates RS-422 (balanced, differential) serial com-
munication, allowing long-distance communication in
noisy industrial environments between MDX-422's and
MDX-422N’s and/or RSCU's (Serial Control Units). Each
MDX-422N channel is capable of driving forty devices in a
party-line configuration. The module is designed around the
Mostek MK3887 Z80-SIO which provides both full- and
half-duplex operation. Each channel has an independent
programmable baud rate clock generator to increase
module flexibility.

Figure 2 is a block diagram of the MDX-422N module. The
device consists of five main elements: address decode and
data bus buffers, MK3887 Z80-SIO, line drivers and
receivers, programmable baud rate generator, and channel
T™MDX Series is a trademark of Mostek Corporation

MDX-422N
Figure 1)

configuration headers. Input and output to the board is
provided via two 10-pin connectors. One connector is
dedicated for each channel.

SPECIFICATIONS

WORD SIZE

Data: 8 bits
1/0 Addressing: 8 bits
1/0 CAPACITY

Serial: Two full- or half-duplex serial ports both capable of
either synchronous or asynchronous operation. Special
control registers and circuitry to permit implementation of
SDLC, BiSync, Monosync, HDLC and other formats which
can be programmed. :

1/0 ADDRESSING
The high-order 5-bits of the |/O address are user-

programmable through the use of selecting straps. The
low-order 3-bits are decoded on-board, thus indicating the
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'BLOCK DIAGRAM

Figure 2
PROGRAMMABLE
BAUD RATE
GENERATOR
CHANNEL A
DATA (8)
<
-422 >
<: ) < t: > INTERFACE ( RS-422
LINE DATA
DRIVERS N
SERIAL DATA
ADDRESS
—_|—-‘> DECODE MK3887
gLD‘z” AND sio i —
DATA BUS
BUFFERS
i CONTROL
(10) ~ CHANNELB
A RS-422 ~
< : > interFace RS-422
<::> LINE \ > DATA
DRIVERS
~ )
A SERIAL DATA
| PROGRAMMABLE
BAUD, RATE
GENERATOR
need for eight consecutive port addresses. These portsare  CLOCK
assigned as follows: ) :
Max.
A2 Al AO MDX-422N 4.0 MHz
0 0 0 Port Adata
0 0 1 Port A control/status STD-Z80 BUS INTERFACE
0 1 O Port B data
0 1 1 Port B control/status Inputs: One 74LS Load Max.
*1 0 0 Baud rate generator Outputs: 10L= 24mA Min. @ VOL = 0.5 Volts
*1 0 1 Baud rate generator I0H =-3mA Min. @ VOH = 2.4'Volts
*1 1 O Baud rate generator
*1 1 1  Baud rate generator OPERATING TEMPERATURE
*The baud rate generator is decoded from A2, therefore it O to 60 degrees C

may be programmed with any of the four available
addresses. The high-order 4-bits program channel A while
the low-order 4-bits program channel B.

INTERRUPTS

Generates vectored interrupts to eight different locations
corresponding to conditions within both channels. Interrupt
vector location programmable. Daisy-chained interrupt

priority. :

SYSTEM INTERRUPT UNITS (SlUs) =1

POWER SUPPLY REQUIREMENTS

+5 Volts + 5% at 1.0 A max.

+12 Volts + 5% at 256 mA max.

DIMENSIONS

4.5 inches (114.3 mm) high by 6.5 inches'(165.1 mm) long

0.675 inches (17.1 mm) maximum profile thickness
0.062 inches (1.6 mm) printed-circuit-board thickness
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TYPICAL APPLICATION:

Figure 3
—~
MDX SYSTEM MDX SYSTEM
L
g
N RS-422 LINK
MDX-4Z;\2I / \
OR MDX-4221 OR
MDX-422N MDX-422N
] CONTROL
( f Rscu [1  Gircurmry
CONTROL - L d
CIRCUTRY [ | RSCU Je— “T" CONNECTION
OTHER
RS-422
DEVICES
CONNECTORS
MATING
FUNCTION DESCRIPTION | CONNECTOR
STD-Z80 BUS | 56-pin, dual Viking 3VH28/
1CE5
(printed circuit)
Viking 3VH28/
1CND5
(wire-wrap)
Viking 3VH28/
1CN5
(solder lug)
RS-422 Socket conn. Winchester
10-pin 51-1110-01
ORDERING INFORMATION
DESIGNATOR DESCRIPTION PART NO.
MDX-422N RS-422 interface module with operations manual MK77676
Operations manual,only. 4420053
Z80-SI0 Technical Manual MK78583
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N2 UNIT COMPUTER
= ECHNOLOGIES PRODUCTS
MOSTEK DIVISION
RSCU
MK77983
REMOTE SERIAL CONTROL UNIT

FEATURES RSCU (MK77983) PHOTO

O Utilizes the MK3873 Microprocessor
O Asynchronous Serial I/0

O Half-duplex operation

O Data rate of 9600 Baud

O 24 Parallel 170 bits individually strappable as input or
output

O Single 5 Volt power supply

O Eight-bit selectable unit address

O Operation with up to 4000 feet of cable
O Up to 40 units on a RS-422 link

O Serial receiver/transmitter 1/0 protected against
transients with up to 150 watts peak pulse power for 1
ms

DESCRIPTION

The RSCU (remote serial control unit) is an asynchronous
serial-to-parallel conversion unit that is used for remote
digital control over an RS-422 serial data link. Serial data is
received and transmitted by using a half-duplex RS-422
(balanced differential) at 9600 Baud. The transmitter/
receiver is capable of communicating up to 4000 feet from
the host in noisy industrial environments. A system can use
up to 40 RSCUs on one RS-422 link. See Figure 2 for an
illustration of an RSCU system configuration.

The RSCU is packaged in a black ABS plastic container for
mounting purposes. The container also protects the board
in industrial environments. Four mounting holes are
provided in the back of the container. The mounting holes
are easily accessed by removing four screws and the cover.

The unit’s 24 parallel bits provide interface for up to 24 1/0
devices such as optically isolated solid-state relays. Parallel
devices, such as analog converters, may also be controlled.

The RSCU has five main elements: MK3873 microproces-
sor, address select logic, reset logic, serial line transmitter/
receiver, and parallel 1/0 with data-direction jumpers (as
illustrated in Figure 3).

Figure 1

RSCU SYSTEM CONFIGURATION

Flgure 2 MAXIMUM
4000"
LESS CABLE
DROP LENGTH
MAXIMUM
HOST UNIT RsSCU RSCU RSCU RSCU |— — -40 RSCU - —p»| RSCU
MDX-422 UNITS
MODULE

The MK3873 single-chip microprocessor has a serial I/0
port that provides data for the RS-422 driver and receiver
which communicates with the host system. The MK3873
also provides 29 bits of parallel 1/0O (Three bits used
internally on the board and two that are unused.), of which
24 are available for off-board use.

ADDRESS SELECT LOGIC

The address select logic consists of an 8-bit parallel-in,
serial-output shift register. The shift register inputs are
jumper-selectable to the desired unit address for the RSCU.
Power-up reset or push-button reset causes the micro-
processor to load and read the shift register by serially
shifting in the 8-address bits.
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RSCU BLOCK DIAGRAM

Figure 3
RS422
DATA RS422
TRANSMITTER/
RECEIVER PARALLEL I,0| PARALLEL
BUFFERS I’o
MK3873 / \ AND
PROCESSOR |\ / DATA
DIRECTION
ADDRESS JUMPERS
SELECT
LOGIC
8 BITS
POWER-UP
AND
PUSHBUTTON
RESET LOGIC
RESET

Power-up reset and push-button reset cause a reset pulse
of approximately 20 ms to be generated. A comparator
circuit also generates this reset signal and holds the reset
line active if 5 Vdc power falls below 4.60 volts.

RS-422 RECEIVER AND TRANSMITTER

Bidirectional serial data is transmitted and received by an
RS-422 line driver and receiver. Transient suppressors are
provided to protect the serial |/O channel against transients
of up to 150 watts peak for 1 ms duration. The serial data
format is shown in Figure 4.

SERIAL DATA FORMAT

Figure 4
sl 7 1T Al

N J
Vo

EVEN
PARITY|

SERIAL . >2cHARAcTER| Oln
MESSAGE TIMES 02,
FORMAT ®YTE)

‘COMMAND
CHARACTER
(BYTE)

LRC
DATA (BYTE) |
s

y [

ADDRESS
(BYTE}

DEFINES DATA
DIRECTION

DEFINES
MESSAGE LENGTH

DATA LENGTH

COMMAND CHARACTER
LONGITUDINAL

CHECK

INPUT/OUTPUT

The 24-bit parallel /0 from the microprocessor is buffered
in both input and output directions. Each bit must be

selected as an input or output by installing a jumper in the
appropriate position.

CONNECTORS AND HEADERS LAYOUT
Figure 5 illustrates the layout of connectors and headers on

the RSCU board. Figures 6,7,and 8 listthe pinouts for SK1,
J5, and J6, respectively.

CONNECTORS AND HEADERS LAYOUT
Figure 5

2
1 SK1
J1 1
J2 1
J3 1
J4
1 2
- 16 16
2 _J6 1 J5
e o
Qeeoeel
10sccee2
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SK1 Pinout

Figure 6

Pin # Pin # Pin # Pin #
1|P00| 2 |GND | 27| P45 | 28
3|poai|la| A 29 | P36 | 30
5 |PO2| 6 31| P47 | 32
7 |PO3| 8 33 | P50 | 34
9 | P04 | 10 35 | P51 | 36
11 | POB | 12 37 | P52 | 38
13| P06 | 14 39 | P53 | 40
15 | PO-7 | 16 41 | P54 | 42
17 | P40 | 18 43 | P55 | 44
19| P41 | 20 45 | P56 | 46
21| P42 | 22 47 | P57 | 48 Y
23| P43 | 24 49 | +5V | 50 | GND
25| P44 | 26

J5 Pinout

Figure 7

Pin #
1| NC 6 |TXRX
2 | NC 7 |TXRX
3 | NC 8 |TXRX
4 | NC 9 | GND
5 |TXRX 10 | GND

J6 Pinout

Figure 8

Pin #
1 | GND

2 |+5V

STRAPPING
ADDRESS STRAPPING

A total of 255 (O through 254) separate addresses may be
chosen using the 8-address jumpers as shown in Figure 9.
Address selection is accomplished by installing the address
jumpers on header J4 in the desire configuration. Installing
ajumper is equivalent to selecting the particular address bit
to be zero.

NOTE: Jumpers must be placed on J4. All jumpers are
installed on J4 when RSCU is shipped. Leaving J4
unstrapped gives the RSCU the address OFFH
which is not a recognized RSCU address.

Address bit AQ is the least significant bit, address A7 is the
most significant and is the first bit shifted into the MK3873
when the address is loaded.

ADDRESS DECODING:

Figure 9
+5V
3
Ja ¢
1 ° : o— 2 A0 A
3 o 4 Al B
5 o) o— 6 A2 c
7 o o 8 A3 D
9 o o 10 A4 E
11 o o 12 A5 F
13 ) o 14 A6 G SERIAL
15 16 A7 =
-0 [ H Qy}—» ADDRESS
our
—t

Figure 10 shows an example of strapping J4 for address 36
(24y).

J4 STRAPPING EXAMPLE

Figure 10 “Ja
PIN

e 1 S

AO 0—— 11— 0—o0 2

A1 ¢} 3— 0——0 4

A2 1 5—1 O o 6

A3 0 7 [o, 0 8

A4 0 9 —4- O——0 10

A5 1 11—+ O o 12

A6 0 13 O— —O0 14

A7 0 ———15—+ O——0 16

DATA DIRECTION JUMPERS

The 24 parallel |/0 signals are provided with jumpers so
any bit may be configured as input or output. To configure
the bit as input, jumpers are added between pins of J1 and
J2. To configure the bit as output, jumpers are added
between pins of J2 and J3. The RSCU board is shipped
configured as input with jumpers installed between J1 and
J2. See Figure 11.
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DATA DIRECTION JUMPERS

Figure 11
PIN NUMBER
1 2. L. 24
3 I )
J1 o
. ) . ? ? {f B
HEADER J) é ‘
NUMBER' - L
J3| © o
{ F-
" STRAPPED i f
FOR INPUT ‘
STRAPPED
FOR OUTPUT

Tabte‘1 is an example of data direction jdmpering and the
corresponding output signal mnemonic, associated jumper
number, and1/0 device(24-module optol/0 panel is used).

LINE TERMINATION RESISTOR

The RS-422 transmission line should be terminated on
each end with a 200 ohm resistor. The purpose of this
resistor is to reduce reflections from the end of the cable.
Two printed circuit board holes are provided for a ' watt

terminating resistor (R9). Only an"RSCU placed on the
extreme end of the transmission line requires termination.
LOW-VOLTAGE RESET ADJUSTMENT

Adjustment of R6 establishes the voltage level at which the
MK3873 is reset on loss of power. This level is factory set at
4.6 volts and should not be changed. If R6 has been
inadvertantly changed the following procedure should be
used to reset the voltage level.

WARNING

Mostek does not assume any responsibility for
module failure if this adjustment is made.

1. Adjust the power supply so that 4.6 volts is presenton
the 5 volt input (Pins 1 and 2 on J6).

2. Connect an oscilloscope or a voltmeter to the output of
the ICL8211 (Pin 4 of U12). :

3. Adjust R6 until the voltage on Pin 4 .of the ICL8211
goes to a high level (greater than 2.4 V).

- 4. Slowly adjust the R6 in the opposite direction unt’il the

voltage goes to a low level (less than .7 V).

EXAMPLE OF DATA DIRECTION JUMPERING
Table 1 Cal

\ DATA DIRECTION -
1/0 PORT JUMPER .OPTOI/O0 . OPTOI/0"
NUMBER NUMBER MODULE NUMBER | OUTPUT TERMINAL NUMBERS
PO-0 1 23 - 47-48
PO-1 2 22 ' 45-46
- PO-2 3 21 43-44
PO-3 4 20 41-42
PO-4 5 19 39-40
PO-5 6 18 37-38
PO-6 7 17 35-36
- PO-7 8 16 33-34
P4-0 9 15 31-32
P4-1 " 10 14 29-30
P4-2 11 - 13 : 27-28
- P4-3 - 12 12 25-26
P4-4 . .13 1 ‘ 23-24 -
P4-5 _ 14 10 21-22 .
P4-6 _ 15 9 _ 19-20
" P4-7 ; 16 8 17-18
P5-0 17 7 15-16
P5-1 18 6 13-14
P5-2 - . 19 5 11-12
P5-3 . - : 20 4 9-10
P5-4 _ } 21 3 7-8
P55 .| - 22 2 5-6
P56. | . 23 1 34
P57 . - 24 0 1-2
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SPECIFICATIONS
WORD SIZE

Data: 8-bits
1/0 addressing: 8-bits

MEMORY CAPACITY

32 bytes RAM

UNIT ADDRESSING

On-board 8-bits jumper-selectable
1/0 CAPACITY

Serial: One half-duplex serial port capable of
asynchronous operation

SERIAL COMMUNICATION INTERFACE

SERIAL BAUD RATE
9600 Baud
24-BIT PARALLEL INPUT/OUTPUT BUS

Inputs: . =-2.7ma

lon open collector
loL = 24 ma maximum at 0.5 volts

Bus Outputs:

POWER SUPPLY REQUIREMENTS
+5 volts £ 5% at 1.6 A maximum
OPERATING TEMPERATURE

0°C to 60°C

ENCLOSURE DIMENSIONS

6.5 (165.1 mm) wide x 5.5 (139.7 mm) deep x 1.5”(38.1
mm) high

One Port Signal: RS-422
Transmitted Data: Output WEIGHT
Received Data: Input 1
CONNECTORS
FUNCTIONS CONFIGURATION MATING CONNECTOR
RS-422 Socket connector Winchester
Interface 10-Pin 51-1110-01
1/0 Bus Socket connector Winchester
Interface 50-Pin 51-1150-01
Power 2-Pin connnector Molex
Connector 26-03-4020
Pins -~ 08-50-0189
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TYPICAL APPLICATION

Figure 12
MDX-SYSTEM

CPU 2

MDX-422| OR

MDX-422N .

2 — (1’
7 RSCU #1 :
23
- o
T 1
RSCU #2 .
- 23
4 <4000’
RSCU #40
24
V4
OPTO PANEL
D D DD e DI——OPTO MODULE
® e 0 00 0
LIMIT SWITCH
LINE LINE
»
CONTACTOR NEUTRAL l
NEUTRAL

WARNING: This equipment generates, uses, and can radiate radio frequency energy and if not installed and used in
accordance with the instructions manual, may cause interference to radio communications. As temporarily permitted by
regulation it has not been tested for compliance with the limits for Class A computing devices pursuant to Subpart J of Part
15 of FCC Rules, which are designed to provide reasonable protection against such interference. Operation of this

equipment in a residential area is likely to cause interference in which case the user at his measures may be required to
correct the interference.
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ORDERING INFORMATION

DESIGNATOR DESCRIPTION PART NO.

RSCU Microprocessor-based remote controller with Technical MK77983
Manual

MDX-422I RS-422 interface card (isolated) with Operations Manual MK77671

MDX-422N RS-422 interface card (non-isolated) with Operations Manual | MK77676
Technical Manual for RSCU 4420164
Operations Manual for MDX-422| 4420071
Operations Manual for MDX-422N 4420053
ISCU User/Programming Manual (used with RSCU) 4420174
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N2 UNITED
% TECHNOLOGIES
MOSTEK

COMPUTER
PRODUCTS
DIVISION

RIOC
K78208
REMOTE I/O CONTROLLER

FEATURES

O Utilizes the MK3873 Microprocessor
O Asynchronous Serial 1/0

O Half-duplex operation

O Data rate of 9600 Baud

O 24 Parallel 1/0 bits individually strappable as input or
output

O Single 5 Volt power supply

O Eight-bit selectable unit address

O Operation with up to 4000 feet of cable
0O Up to 40 units on a RS-422 link

O Serial receiver/transmitter 1/0 protected against
transients with up to 150 watts peak pulse power for 1
ms

DESCRIPTION

The RIOC(remote 1/0 controller) is an asynchronous serial-
to-parallel conversion unit that is used for remote digital
control over an RS-422 serial data link. Serial data is
received and transmitted by the RIOC in the half-duplex
mode at 9600 Baud. The transmitter/receiver (RS-422,
balanced differential) is capable of communicating up to
4000 feet from the host in noisy industrial environments. A
system can use up to 40 RIOCs on one RS-422 link. See
Figure 2 for an illustration of an RIOC system configuration.

The unit’s 24 parallel bits provide interface for up to 24 1/0
devices such as optically isolated solid-state relays. Parallel
devices, such as analog converters, may also be controlled.

The RIOC has five main elements: MK3873 micro-
processor, address select logic, reset logic, serial line
transmitter/receiver, and parallel 1/0 with data-direction
jumpers (as illustrated in Figure 3).

MK3873

The MK3873 single-chip microprocessor has a serial I/0
port that provides data for the RS-422 driver and receiver

RIOC (MK78208) PHOTO
Figure 1

RIOC SYSTEM CONFIGURATION

Figure 2 MAXIMUM

4000
LESS CABLE
DROP LENGTH

MAXIMUM
HOST UNIT RIOC RIOC RIOC RIOC |[— —-40RIOC -—I» RIOC
MDX-422 UNITS

MODULE

which communicates with the host system. The MK3873
also provides 29 bits of parallel 1/0 (Three bits are used
internally on the board and two are unused.), of which 24
are available for off-board use.

ADDRESS SELECT LOGIC

The address select logic consists of an 8-bit parallel-in,
serial-output shift register. The shift register inputs are
jumper-selectable to the desired unit address for the RIOC.
Power-up reset or push-button reset causes the micro-
processor to load and read the shift register by shifting
serially in the 8-address bits.

RESET

Power-up reset and push-button reset cause a reset pulse
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RIOC BLOCK DIAGRAM

——

PARALLEL /0
BUFFERS
AND
DATA
DIRECTION
JUMPERS

Figure 3
RS422
DATA RS422
TRANSMITTER
RECEIVER
MK3873
PROCESSOR
ADDRESS
SELECT
LOGIC
POWER-UP
AND
PUSHBUTTON
RESET LOGIC

PARALLEL
170

of approximately 20 ms to be generated. A comparator
circuit also generates this reset signal and holds the reset
line active if 5 Vdc power falls below 4.60 volts.

RS-422 RECEIVER AND TRANSMITTER

Bidirectional serial data is transmitted and received by an
RS-422 line driver and receiver. Transient suppressors are
provided to protect the serial |/O channel against transients
of up to 150 watts peak for 1 ms duration. The serial data
format is shown in Figure 4.

SERIAL DATA FORMAT 1A SK1
Figure 4 1c
J1 1
T, EVen J2 1
s eVt NN NN A it = | 2
[ J
Y

COMMAND
[CHARACTER| DATA .

SERIAL 01

>2 CHARACTER| o," tRC
MESSAGE TIMES o (BYTE)
FORMAT (BYTE) (BYTE) < F

DEFINES DATA _’ 1

DIRECTION

DEFINES

ADDRESS

ADDRESS
(BYTE)

DEFINES
MESSAGE LENGTH

DATA LENGTH
BY
COMMAND CHARACTER

LONGITUDINAL

CHECK

INPUT/OUTPUT

The 24-bit parallel 1/0 from the microprocessor is buffered
in both input and output directions. Each bit must be

selected as an input or output by installing a jumper in the
appropriate position.

CONNECTORS AND HEADERS LAYOUT
Figure 5 illustrates the layout of the jumpers and headers on

the RIOC board. Figures 6 and 7 list the pinout for SK1 and
J5, respectively.

CONNECTORS AND HEADERS LAYOUT
Figure 5

J4

15 16

J5

- I |
10¢ ccee2
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SK1 Pinout STRAPPING

Figure 6
Pin # Pin # Pin # Pin # ADDRESS STRAPPING
1A |+5v ]| 1c | +5Vv|17A |GND | 17C | P41 A total of 255 (O through 254) separate addresses may be
chosen using the address jumpers as shown in Figure 8.
2A | +5Vv | 2c | +5Vv | 18A 18C | P42 Address selection is accomplished by installing the address
jumpers on header J4 in the desired configuration.
3A | NC | 3C NC | 19A 19c | P23 Installing a jJumper is equivalent to selecting the particular
address bit to zero.
4A | GND | 4C | GND | 20A 20C | P4-4
NOTES
5A |GND | 5¢ | GND | 21A 21C | P45 Jumpers must be placed on J4. No
jumpers on J4 is a condition which is not
6A | NC | 6C | NC |22A 22C | P46 allowed.
7a 1 Nc | 7¢ | NC | 23A 23c | Pa7 All jumpers are installed on J4 when RIOC
is shipped.
8A | GND | 8C | PO-0 | 24A 24C | P5-0
Address bit AQ is the least significant bit, address A7 is the
9A A oc | PO1 | 25A 25C | P51 most significant and is the first bit shifted into the MK3873
when the address is loaded.
10A 10C | PO-2 | 26A 26C | P5-2 ADDRESS DECODING
—— — Figure 8
1A 11C | PO-3 | 27A 27C | P5-3
5V
12A 12C | PO-4 | 28A 28C | P5-4 J
13A 13C | PO-5 | 29A 29C | P5-5 s 3 H
— 1o o2 20},
14A 14C | PO-6 | 30A 30C | P5-6 2o o2 Alg
5l o o A21c
7 o o 8 A3 o
15A v 15C | PO-7 | 31A v 31C | P5-7 ol o oo asl
1l o o2 - Aé] F
16A | GND | 16C | P4-0 | 32A [GND | 32C | +5V Bto ot 286 —
) 124 o o418 ATy Qy |—— apDRESS
ouT
J5 Pinout =
Figure 7
Pin # Figure 9 shows an example of strapping J4 for address 36
1 NC (24H). )
2 NC J4 STRAPPING EXAMPLE
Figure 9
3 NC Ja
2 | NC ADDRESS BIT NU?::;ER
BIT VALUE
5 |TXRX AO o 1 —4 O0—0 2
A1 0 ——— 3—4+ O0——0 4
6 |TXRX A2 1 —— 5—0 o] s
—_— 8
7 |TxRx A3 0 7 o——o0 ’
A4 0 —— 9—fF0——0 | 10
8 |TXRX A5 1 ——11—+ O o 12
A6 o] 13— O0—0 14
9 |GND A7 o 15— 0——0 | 16
10 |GND
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DATA DIRECTION JUMPERS

The 24 parallel 1/0 signals are provided with-jumpers.so
any bit may be configured as input or output. To configure
the bit as input jumpers are added between pins of J1 and
J2. To configure the bit.as output jumpers are added
between pins: of J2 and J3. The RIOC board is shipped
configured as input with j Jumpers mstaﬂed between J2 and
J3. See Figure 10. .

DATA DIRECTION JUMPERS

Figure 10
, PIN NUMBER
1. 2 L. 24
N ) I
J1 o.
? 9 ..
HEADER ) $ (L i
NUMBER : 5 f— ?
s o o 3
o 1 F
' STRAPPED
FOR INPUT
STRAPPED
FOR OUTPUT

Table 1 is an example of data direction jumpering and the
corresponding output signal mnemonic, associated jumper
number, andl/0 devnce(24 module opto 1/0 panelis used).

LINE TERMINATION RESISTOH

The RS-422 transmission line should be terminated on
each end with a 200 ohm resnstor The purpose of this
resistor is to reduce reflections from the end of the cable.
Two printed circuit board holes are provided for a-4 watt
terminating resistor (R/9). Only an"RIOC placed ‘on the
extreme end of the transmission line requires termination.

LOW-VOLTAGE RESET ADJUSTMENT

'A‘dj ustment of R6 establiéheé the voltagé level atwhich the

WARNING

Mostek does not assume any responsibility for '
module failure if this adjustment is made.

1. Adjust the power supply so that 4.6 volts is present on
the 5 volt input (Pins 1 and 2 on J6).

2. Connect an oscilloscope or a voltmeter to the output of
the ICL8211 (Pin 4 of U12). .

3. Adjust R6 until the voltage on Pin 4 of the ICL8211
goes to a high level (greater than 2.4 V).

4. Slowly adjust the R6 in the opposite direction until the
voltage goes to a low level (less than .7 V).

SPECIFICATIONS

WORD SIZE

bata: 8-bit$

170 addreséin‘g: 8-bits
MEMORY CAPACITY

32 bytes RAM

UNIT ADDRESSING

On-board 8-bits jumper4selectéble |
1/0 CAPACITY

One ha!f-dhplex serial pbrt capable of asynchro-
nous operation -

Serial:

SERIAL COMMUNICATIONS INTERFACE

MK 3873 is reset on loss of power. This level is factory setat ~ One Port Signal: RS-422
4.6 volts and should not be changed. If R6 has been  Iransmitted Data: Output
inadvertantly changed the following procedure should be Received Data: Input
used to reset the voltage level.
EXAMPLE OF DATA DIRECTION JUMPERING
Tablel
170°PORT "~ JUMPER 170 PORT JUMPER 1/0 PORT JUMPER
PO-0 1 P4-0 9 P5-0 17
PO-1 2 P4-1 10 P5-1 18
PO-2 3 P4-2 1" P5-2 19
PO-3 4 P4-3 12 P5-3 20 -
PO-4 5. Pa-4 13 P5-4 21
- PO-5 . .6 P4-5 14 P5-5 22
..PO-6. . 7 P4-6 15 P5-6 - 23
PO-7 8 P4-7 16 P5-7 24 - .
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SERIAL BAUD RATE

9600 Baud

24-BIT PARALLEL INPUT/OUTPUT BUS
Inputs: . =-27ma

Bus Qutputs: lon open collector output
loL = 24 ma maximum at 0.5 volts

POWER SUPPLY REQUIREMENTS

+5 volts = 5% at 1.5 A maximum

'OPERATING TEMPERATURE

0°C to 60°C
CARD DIMENSIONS
3.9 in (100 mm) high by 6.3 in (160 mm) long

0.675 in (1.71 cm) maximum profile thickness
0.062 in (0.16 cm) printed circuit board thickness

CONNECTORS

FUNCTIONS CONFIGURATION MATING CONNECTOR
RS-422 Socket connector Winchester

Interface 10-Pin 51-1110-01

Power and Socket connector Winchester

170 Bus 64-Pin 968-6033-0522-1
Interface
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TYPICAL APPLICATION: -
Figure 11

MDX-SYSTEM

CPU 2

-MDX-422| ol
(vul

_or
MDX-422N
2 C 9
# RIOC #1 .
— 23
)
=~ 1
RIOC #2 .
~ 23
~+ <4000’
RIOC #40
24 /
7
OPTO PANEL
D U D D cece D-——OPTOMODULE
® o 0 000
LIMIT SWITCH
LINE — UNE
CONTACTOR NEUTRAL |
NEUTRAL

WARNING: This equipment generates, uses, and can radiate radio frequency energy and if not installed and used in
accordance with the instructions manual, may cause interference to radio communications. As temporarily permitted by
regulation it has not been tested for compliance with the limits for Class A computing devices pursuant to Subpart J of Part
15 of FCC Rules, which are designed to provide reasonable protection against such interference. Operation of this
equipment in a residential area is likely to cause interference in which case the user at his measures may be required to
correct the interference.
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ORDERING INFORMATION

DESIGNATOR DESCRIPTION PART NO.

RIOC Microprocessor-based remote controller with Technical MK78208
Manual (European Version)

MDX-422| RS-422 interface card (isolated) with Operations Manual MK77671

MDX-422N RS-422 interface card (non-isolated) with Operations manual MK77676
Technical Manual for RIOC 4420165
Operations Manual for MDX-422| 4420071
Operations Manual for MDX-422N 4420053
ISCU User/Programming Manual (used with RIOC) 4420174
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MDX-DIOBH1

FEATURES

O Provides parallel, memory-mapped Digital 1/0 Bus
O Services up to 64 8-bit I/0 ports

O Services up to 16 Mostek DIOPs

O Balanced differential transmission with twisted-pair
lines

O Up to 50 feet Digital 1/0 Bus length

O Address block selectable with jumpers
O One wait-state generator option

O 4 MHz capability

O Single +5 volt supply

O STD-Z80 Bus compatible

GENERAL DESCRIPTION

The Digital 1/0 Bus Interface Module (MDX-DIOB1) is a
board that provides a simple interface between the STD-
Z80 Bus and Mostek’s Digital 1/0 Bus. It provides parallel,
memory-mapped |/0 to a maximum of 64 8-bit ports. Using
16 of Mostek’s Digital 1/0 Panels (MDX-DIOP), MDX-
DIOB1 is capable of servicing 256 relay modules.

Figure 2 is a block diagram illustrating the flow of address,
data, and control signals on the MDX-DIOB1. The main
elements of the board are address control, control logic, and
differential bus transceivers and drivers. Input and output
are handled by one 40-pin connector. A reset signal is
encoded on the Digital I/0 Bus so all MDX-DIOB1 output
peripherals can be latched to their off state when a
SYSRESET occurs.

ADDRESS DECODE

The address decode circuit is used to enable the board by
comparing the upper ten address bits to preset strapping
options. REFRESH is used in the comparison circiut to
disable the board during a refresh cycle. A strapping option
to include MEMEX is also provided to allow compatibility
with MD systems using this signal.

MDX-DIOB1
Figure 1
W‘ &i.s 7

#  o2-134p-11

CONTROL LOGIC

The control logic section is used to generate the control
signals on the Digital |/O Bus and to enable the data bus
transceivers in the proper direction. A one wait-state
generator is provided as a strapping option to allow a4 MHz
operation with extended Digital |/O Bus lengths. All control
logic functions are disabled by the address decode circuit
with the exception of RESET which is enabled at all times.

DIFFERENTIAL TRANSCEIVER AND DRIVER CIR-
CUITS

The differential transceiver and driver circuits are used to
receive data signals and to transmit address, data, and
control signals. Termination resistors are used at the data
bus receivers to minimize signal reflections on the Digital
1/0 Bus.

ADDRESS CONFIGURATION STRAPPING

MDX-DIOB1 is address block selectable on 64 byte
boundaries, providing for system flexibility. Address
selection is done by matching the jumper plugs on J3 to the
bit pattern for the desired address block. Inserting a jumper
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MDX-DIOB1 BLOCK DIAGRAM

Figure 2
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J3 HEADER PINOUT

Table 1
PINS ADDRESS BIT
1— 2 A15
3— 4 A14
5— 6 A13
7— 8 A12
9—10 Al1
11 —12 A10
13—14 A9
15—’16 A8
17—18 A7
19 —20 A6

plug causes the corresponding address bit to be set low. The
header pinout for J3 is defined in Table 1.

MEMORY EXPANSION

A memory expansion option is provided on MDX-DIOB1 to
allow compatibility with systems that use the /MEMEX
signal on the STD Bus. When this option is used, the
address decode circuit on MDX-DIOB1 will generate its
address select signal only when /MEMEX is active low.
This option can be omitted by not installing a jumper plug
between pins 1 and 2 on J4.

ONE WAIT-STATE GENERATOR

The one wait-state generator option is used with 4 MHz
systems when the Digital 1/0 Bus length is greater than 25
feet. Otherwise, this opticn is not necessary and can be
omitted by not installing a jumper between pins 3 and 4 on
J4. The maximum recommended Digital I/0 Bus length for
2.5 MHz or 4 MHz operation is 50 feet.

BUSAK TO STATUS 0

The BUSAK to STATUS O option is used to complete the
priority daisy-chain when multiple DMAs are used in the
system. Since multiple DMAs are not normally used in
Mostek’'s MD systems, this option can be omitted by not
installing a jumper between pins 5 and 6 on J4.

SHIPPING CONFIGURATION

All jumper locations are shipped open. A set of jumper plugs
is supplied in a separate bag. A jumper option can be
strapped using one of these jumper plugs or a wire-wrap
connection.

DIGITAL I/0 BUS DESCRIPTION

All Digital 1/0 Bus lines are transmitted over balanced
differential, twisted-pair lines with provisions for termina-
tion resistors at each end of the bus. This method ensures
adequate noise immunity in industrial environments. A 10-
pin latching type connector is used to provide positive
locking to the Digital /0 Bus. A 40-conductor twisted-pair
flat cable is used to interconnect Digital /O Bus peripherals
(Mostek’s DIOP) and MDX-DIOB1. Figures 3 and 4 show the
typical configurations for signals found on the Digital /0
Bus.

Address Signals

AB-AQ are used for port address selection. Each Digital 1/0
Bus peripheral compares these signals to its preset

TYPICAL ADDRESS OR CONTROL LINE
Figure 3
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TYPICALDATALINE '~ =

MDX-DIOB1

DIGITAL I/0 BUS PERIPHERALS

Figure 4
' | D7
< 1 <
$ 1000 | _ 1000 $
! b7
. ;
|
|
I - [
‘ D7
75172 2 I 75172{—2L 7517
OUTPUT : | outPUT @ ®e OUTPUT
ENABLE | ENABLE | ENaBLE
D7 | 7 D7
75173 | D 75173
INPUT I INPUT INPUT
ENABLE | ENABLE ENABLE

strapping options to generate its address enable and port
select signals. A5-AQ are always enabled on the Digital /O
Bus, which means a Digital I/0 Bus peripheral will receive
avalid address even though MDX-DIOB1 is disabled. This is
of no consequence, however, since the control signals
generated by MDX-DIOB1 will be inactive. )

Control Signals

CRD and CWR are coded control signals. On receipt of a
CRD command, the port selected by A5-AO will place its
data on D7-DO of the Digital |/0 Bus and hold it there until
CRD is released. On receipt of a CWR command, the port
selected by A5-AO will capture the data on D7-DQ of the
Digital |/0 Bus at the trailing edge of CWR. If both CRD and
CWR are active, a reset condition occurs which clears all
Digital 1/0 Bus output peripherals. CRD and CWR are
always enabled on the bus and are inactive unless one of
the following conditions exist:

1. MDX-DIOB1 is enabled
2. SYSRESET is active
3. Digital 1/0 Bus is open-circuited

The differential receivers incorporate a fail-safe operation
which will activate their outputs whenever their inputs are
open-circuited. Note that this occurence generates a reset
condition.

Data Signals

D7-DO constitute the bidirectional data signals to and from
all Digital 170 Bus peripherals. These lines are arranged in a
party line configuration on the Digital 1/0 Bus and are
always tri-stated unless MDX-DIOB1 is enabled.

Routing

The maximum recommended Digital |/O Bus length for 2.5
MHz operation is 50 feet, with or without the one wait-state
generator option. For 4 MHz operation, the maxumim
recommended length is 25 feet Without the wait-state
option, and 50 feet with the wait-state option. The 40-
conductor twisted-pair flat cable can be tapped in 10-inch
intervals, and should be laid out in a point-to-point, daisy-
chainfashion. Branching from the Digital |/0 Bus should be
avoided. Termination resistors (100, 16 pin DIP packages)
should be located only on the ‘end of the Digital /0 Bus.

WARNING: If more than one Digital I/0 Bus peripheral
contains termination resistors, damage to the bus drivers
will result. : i ‘ : SR
SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

Word Size

8 bits

Bus Interface

STD-Z80 BUS -
Inputs One 74 LS load maximum
Outputs loL = 24 mA at-0.56 V maximum

lon = -3 mA at 2.4 V minimum
lozL = -200 pA maximum at 0.4 V
" lozn = 20 pA maximumat'2.7 V
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DIGITAL I/0 BUS

Inputs Viy = 0.2 V maximum (differential
input sensitivity)
Iy = 1.0 mA maximum
Outputs loL = 60 mA at 1.1 V maximum

lon = -60 mA at 3.5 V minimum
loz = 100 pA maximum

Power Supply Requirements
+5V+5%at0.9A maXi‘mum

Operating Temperature Range

0°C to 60°C

Interrupts

No interrupt capability

1/0 Addressing

On board programmable on 64 byte boundaries

1/0 Capacity '

Connectors
Functions Config-
uration
STD-Z80 BUS 56 pin dual
readout 0.125
in. centers

DIGITAL
170 BUS

Socket Connector
40 pin dual
readout 0.100

in. centers

Provides parallel, memory-mapped |/0 to a maximum of 64

8-bit ports, or 16 of Mostek’s DIOPs
System Clock

250 KHz minimum
4.0 MHz maximum

MECHANICAL SPECIFICATIONS
Card Dimensions
4.5 in.(11.43 cm) high by 6.50 in. (16.51 cm) long

0.675 in. (1.71 cm) maximum profile thickness
0.062 in. (0.16 cm) printed circuit board thickness
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Mating
Connectors

Printed Circuit
Viking
3VH28/1CE5

Wire Wrap
Viking
3VH28/1CND5

Solder Lug
Viking
3VH28/1CNb5

3M 6040
Ansley
609-4001M




J2 CONNECTOR PINOUT

Table 3
Component Side " Circuit Side
Pin Mnemonic‘ k Signal Descriptioh‘ Pin Mnemo?ﬁb Signal  Description
Flow Flow
1 D7B In/Out High Order Data Bit 2 /D7B In/Out Inverted High Order Data Bit
3 D6B In/Out High Order Data Bit 4 /D6B In/Out Inverted High Order Data Bit
5 D5B In/Out High Order Data Bit 6 /D5B In/Out Inverted High Order Data Bit
Data 7 D4B In/0ut High Order Data Bit 8 /D4B In/Out Inverted High Order Data Bit
Bus 9 D3B In/Out Low Order Data Bit 10 /D3B In/Out Inverted Low Order Data Bit
1 D2B In/Out Low Order Data Bit 12 /D2B In/Out Inverted Low Order Data Bit
13 D1B In/Out Low Order Data Bit 14 /D1B In/Out Inverted Low Order Data Bit
15 DOB In/Out Low Order Data Bit 16 /DOB In/Out Inverted Low Order Data Bit
Control 17  CRDB Out  Coded Read 18 /CRDB  Out Inverted Coded Read
Bus 19 CWRB .. Out Coded Write 20 /CRWB Out  Inverted Coded Write
21 A5B Out  Low Order Address Bit 22  /A5B Out  Inverted Low Order Address Bit
23 AOB Out  Low Order Address Bit 24  /AOB Out  Inverted Low Order Address Bit
Address 25 A4B Out  Low Order Address Bit 26  /A4B Out Inverted Low Order Address Bit
Bus 27 A3B Out  Low Order Address Bit 28  /A3B Out  Inverted Low Order Address Bit
29 A2B Out  Low Order Address Bit 30  /A2B Out Inverted Low Order Address Bit
31 A1B Out  Low Order Address Bit 32  /A1B Out  Inverted Low Order Address Bit
33 34
NOT 35 36
USED 37 38
39 40
ORDERING INFORMATION
DESIGNATOR DESCRIPTION PART NO.
MDX-DIOB1 Digital 1/0 Bus Interface with Technical Manual MK77672
MDX-DIOB1 Technical Manual only 4420069
Technical Manual
DIOP Digital /0 Panel MK79863
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DIOP

FEATURES

O Provides isolated computer interface to sixteen industrial
1/0 channels

]

Uses plug compatible solid state or reed relay modules

0O Wall or rack mountable

a

Digital communication via balanced differential, twisted-
pair lines

a

Industrial barrier strip termination for field wiring

O

Fuse holder provided for each relay

]

LED status indicator for each relay

=]

Manual turn-on switch for each relay

O Quick disconnect from field wiring

a

Data and data direction registers

]

Single +5 volt supply

O Compatible with Mostek's DIGITAL I/0 BUS

O Up to sixteen panels allowed on one DIGITAL I/0 BUS
GENERAL INFORMATION

The DIGITAL 170 PANEL, DIOP, is a DIGITAL 1/0 BUS
peripheral that provides a reliable interface between
Mostek’s DIGITAL |/0 BUS and up to 16 industrial control
signals. Solid state or reed relays are used to isolate the
computer from the industrial signals. Each relay position is
equipped with a fuse holder and LED status indicator. The
relays can also be activated individually with momentary
contact, manual override switches.

DIOP is designed for easy maintenance and low down time.
The relay modules are socketed and can be replaced easily.
The fuse holders for the relays accommodate standard 8AG
(one inch) fuses. DIOP also features quick disconnect from
the terminal strip so that the entire circuit board can be
removed from its metal frame. This feature eliminates
having to disconnect and reconnect 32 terminal screws
whenever the board is replaced.

.
»
-
»
-
»
-
*

»

»
»

EresRssenyen

Figure 2 is a block diagram illustrating the flow of address,
data, and control signals on the DIOP. The four main
elements are the:

1) Differential bus transceiver and receiver circuit
2) Address decode and control logic circuit

3) Data and data direction registers

4) Relay ports

Input and output to the board are provided via two 40-pin
connectors. Two connectors allow easy DIGITAL 1/0 BUS
expansion (daisy-chaining). The differential transceiver and
receiver circuits are used to transmit data signals and
receive data, address, and control signals. Sockets for
termination resistors are provided at the receiver inputs so
that the DIGITAL 1/0 BUS can be terminated at the last
DIGITAL 1/0 BUS peripheral on the bus.

The address decode and control logic circuit performs four
functions. First, it enables the board by comparing A4-A1 to
preset strapping options. Second, it strobes valid data into
the proper data or data direction register during a write
cycle. Third, it generates a left or right relay port select signal
during a read cycle. Fourth, it generates a signal to reset all
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BLOCK DIAGRAM

Figure 2
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the data and data direction registers whenever a SYSTEM
RESET occurs.

The data and data direction registers provide the output to
the two 8-bit relay ports. The left and right data registers
contain the actual output data for their respective relay
ports, while the data direction registers mask the data
registers from the input relay modules on a bit-by-bit basis.
The output relay channels will be active only when the
corresponding bit in both the data and data direction
registers are in a “'1" state. This hardware architecture
supports the read-modify-write and bit control modes found
in the Z80 microprocessor.

The relay ports constitute the 1/0 interface between the
computer interface logic and the industrial control signals.

Each relay channel has associated with it:

1) Two terminal screws integral to a quick disconnect
barrier strip.

2) A user-selectable 8AG (1 inch) fuse.

3) A user-selectable relay module.

4) An LED on/off indicator.

5) A momentary-contact, manua! override switch.

Each manual override switch allows the simulation of I/0
for debugging and troubleshooting purposes. If a channel is
configured as an output, then a depressed switch will cause
the relay to become active and the LED to light. If the
channel is configured as an input, then a depressed switch
will appear as “1 bit” within the appropriate data register,
but the LED will not light.
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J1,J2 CONNECTOR PINOUT

Table 1
Component Side Circuit Side
Pin |Mnemonic | Signal Description Pin|Mnemonic | Signal| Description
Flow Flow
1 D7B In/Out | High Order Data Bit 2| /D7B In/Qut| Inverted High Order Data Bit
3 D6B In/Out | High Order Data Bit 4| /D6B In/Out| Inverted High Order Data Bit
5 D5B In/Out | High Order Data Bit 6 /D5B In/Out| Inverted High Order Data Bit
7 D4B In/0ut | High Order Data Bit 8| /D4B In/Out| Inverted High Order Data Bit
Data 9 D3B In/Out | Low Order Data Bit 10| /D3B In/Out| Inverted Low Order Data Bit
Bus 11 D2B In/Out | Low Order Data Bit 12 /D2B In/Out| Inverted Low Order Data Bit
13 D1B In/Out | Low Order Data Bit 14| /D1B In/Out| Inverted Low Order Data Bit
15 DOB In/Out | Low Order Data Bit 16 /DOB In/Out| Inverted Low Order Data Bit
Control | 17 CRDB In Coded Read 18| /CRDB In Inverted Coded Read
Bus 19 CWRB In Coded Write 20| /CWRB In | Inverted Coded Write
21 A5B In Low Order Address Bit| 22 /A5B In |Inverted Low Order Address Bit
23 AOB In Low Order Address Bit| 24 /AOB In | Inverted Low Order Address Bit
Address| 25 A4B In Low Order Address Bit| 26 /A4B In |Inverted Low Order Address Bit
Bus 27 A3B In Low Order Address Bit| 28 /A3B In Inverted Low Order Address Bit
29 A2B In Low Order Address Bit{30| /A2B In |Inverted Low Order Address Bit
31 A1B In Low Order Address Bit|32 | /A1B In  [Inverted Low Order Address Bit
33 34
NOT 35 36
USED 37 38
39 40
J4 CONNECTOR PINOUT
Table 2
Pin |Mnemonic | Signal Description Pin {Mnemonic | Signal | Description
Flow Flow
Power 1 +5V In Logic Power Supply 2 GND In | Logic Ground
Bus 3 +5V In Logic Power Supply 4 GND In [ Logic Ground
NOTE:

All signals are referenced to DIOP.

Figure 3 is the mechanical assembly drawing for DIOP. The
four main parts are the frame, side flanges, circuit board,
and cover. The frame and side flanges are constructed of
heavy-duty, black anodized aluminum. The side flanges can
be oriented two different ways to allow wall or rack
mounting of the assembly. The frame also contains the
circuit board stand-offs and quick-disconnect terminal
strips that mate to the edge connectors on the circuit board.
The circuit board is inserted and removed from the frame by
two latching ejectors. The connections to the DIGITAL I/0
BUS and logic power supply (+5 V and GND) are made on
the circuit board. The pop-off cover is intended to protect the
high voltage lines on the circuit board from stray objects.

MOUNTING

DIOP can be mounted on a wall or a 19-inch rack,

depending on the orientation of the side flanges on the
frame. The location of the unit should be chosen so that the
DIGITAL I/0 BUS (40-conductor, twisted-pair, flat cable)
length is minimized. When many units are to be connected
to the same DIGITAL I/0 BUS, the units should be arranged
so that they can be connected in a point-to-point, daisy-
chain fashion with a minimum of cable length. Branching
from the DIGITAL /0 BUS should be avoided. In any case,
the DIGITAL 1/0 BUS should not exceed 50 feet in total
length. See the DIOB1 Technical Manual for instructions on
4.0 MHz operation.

CONNECTIONS

The industrial field wiring is connected to terminal strips
located on the metal frame. The fused (positive) line is on the
right side of each terminal pair. The DIGITAL I/0 BUS can
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MECHANICAL ASSEMBLY DRAWING
Figure 3
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be connected to either of the 40-pin headers (J1 and J2). Itis
recommended that a crimp-on connector with a strain relief
be used so that all of the DIOP units can be connected
without splicing the DIGITAL |/0 BUS. A connector should
never be placed in the twisted sections of the cable, only on
the flat sections. The flat cable should be routed between

" units by looping the cable underneath the metal frame of
each unit. Two headers are provided for the DIGITAL 1/0
BUS so the system can be expanded readily without making
a new cable assembly for the entire DIGITAL I/0 BUS. The
+5V and GND power supply lines are connected to J4. Pin 1
is used for +5V and pin 2 is used for GND. Pins 3 (+5 V) and
4 (GND) can be used for optional remote sensing.

FUSING

DIOP provides fuse clips for user-selectable 8AG {1 inch)
fuses for each relay module. Refer to the relay module
manufacturer's specifications for the proper fuse ratings.

RELAY MODULES

DIOP is equipped to handle a variety of plug-in input and
output relays. The different types include solid-state and
reed relays. The user should be aware that certain output
relay modules use zero-cross switching, sometimes a
desirable feature, while others do not offer this feature.
Manufacturers of pin compatible modules include OPTO-
22, GORDOS, ELEC-TROL, MOTOROLA, and CRYDOM.
The relay modules can be arranged in any mix on DIOP.

ADDRESS CONFIGURATION STRAPPING

Header J3 is used to configure the DIOP selection number
when more than one DIOP is used on the DIGITAL 170 BUS.
This is done by strapping the proper pins on J3 to match
address bits A4-A1.Table 3 shows how the addressbitsare
arranged on J3.

J3 HEADER PINOUT

Table 3
Pins Address Bit
1-2 A4
3-4 A3
5-6 A2
7-8 Al

Strapping respective pins together causes the correspond-
ing address bit to be set low. Table 4 shows all the strapping
combinations for J3 that correspond to the 16 possible
DIOP selection numbers on the DIGITAL I/0 BUS. A ““1”
implies that the pins are open, while a “O” implies that the
pins are closed, i.e., strapped. Figure 4 provides an optional
work sheet for the strapping options on J3.

SHIPPING CONFIGURATION

All jumper locations are shipped open. Jumper plugs are
included in a separate bag for user strapping.
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POSSIBLE J3 HEADER CONFIGURATIONS

Table 4
DIOP
Pins | Pins | Pins | Pins| Selection
1-2 | 314 5-6 7-8 | Number
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
0 0 1 1 4
0 1 0 0 5
0 1 0 1 6
0 1 1 0 7
0 1 1 1 8
1 0 0 0 9
1 0 0 1 10
1 0 1 0 11
1 0 1 1 12
1 1 0 0 13
1 1 0 1 14
1 1 1 0 15
1 1 1 1 16
1 = OPEN

0 = CLOSED

ADDRESS STRAPPING OPTION WORKSHEET

Figure 4
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DIGITAL I/0 BUS DESCRIPTION

All DIGITAL 1/0 BUS lines are transmitted over balanced
differential, twisted pair lines with provisions for term-
ination resistors at each end of the bus. This method
ensures adequate noise immunity in industrial environ-
ments. A 40-pin latching type connector is used to provide
positive locking to the DIGITAL 1/0 BUS. A 40-conductor,
twisted-pair, flat cable is used to interconnect DIOP and
other DIGITAL 1/0 BUS peripherals to DIOB1. The bus
receivers are equipped with a fail-safe operation which will
reset all data and data direction registers should the bus
cable be interrupted. The data read by the CPU, however,
will be FF. Figure 5 and Figure 6 show the bus
configurations for the signals on the DIGITAL I/0 BUS.

WARNING:If resistor termination packages are located on
more than one DIOP on the same DIGITAL I/0 BUS,
damage to the bus drivers will result.

Address Signals

A4-A1 selects which DIOP unit on the DIGITAL I/0 BUS
communicates with DIOB1. Each DIOP compares these
four address signals to on-board strapping options to
generate its address enable signal. AO is used to select the
left (AO low) or right (AO high) relay port on the selected
DIOP during a read or writ