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THOMSON -

MOSTEK

TECHNICAL SUPPORT, PRODUCT MARKETING

FOR INTEGRATED CIRCUITS:
(Corporate Headquarters)
1310 Electronics

Carroliton, TX 75006
214/466-6000

TWX 910-860-5437

FOR DISCRETE DEVICES AND RF|
& MICROWAVE TRANSISTORS:
16 Commerce Drive
Montgomeryville, PA 18936-1002
215/362-8500

FAX 215/362-1293

FOR PASSIVE COMPONENTS:
6203 Variel Avenue, Unit A

PO. Box 4051

Woodland Hills, CA 91367
818/887-1010

FAX 818/702-0725

FOR SPECIAL PRODUCTS:
301 Route 17 North
Rutherford, NJ 07070
201/438-2300

FAX 201/438-1774

WESTERN AREA:

CENTRAL AREA:

U.S. AND CANADIAN SALES OFFICES:

EASTERN AREA:

T Comp - Mostek C T Comp - Mostek C T Comp - Mostek Corp
2540 Mission College Bivd. 1310 Electronics 83 Cambridge Street

Suite 104 MS1137 Suite 2A

Santa Clara, CA 95054 Carrolliton, TX 75006 Burlington, MA 01802

408/970-8585 214/466-8844 617/273-3310

FAX 408-970-8737

TWX 910-860-5437

FAX 617/272-2467

Th C - Mostek Corp Comp - Mostek C T Comp - Mostek C
18004 Skypark Circle 6100 Green Valley Drive The Pavilions at Greentree

Suite 140 Suite 130 Route #73, Suite 101

Irvine, CA 92714 Bloomington, MN 55438 Mariton, NJ 08053

714/250-0455 612/831-2322 609/596-9200

FAX 714/261-1505

C - Mostek C

FAX 612/831-8195

C - Mostek C

FAX 609/424-7437

C - Mostek C

T P

6203 Variel Ave.

Unit A, PO. Box 4051
Woodland Hills, CA 91367
818/887-1010

FAX 818/702-0725

T

1827 Waiden Office Square
#430

Schaumburg, IL 60173
312/397-6550

FAX 312/397-4066

T Comp - Mostek Corp Ci - Mostek C
1107 North East 45th St. 3215 Steck Ave.

Suite 411 Suite 202

Seattle, WA 98105 Austin, TX 78758

206/632-0245 512/451-4061

FAX 206/633-5413

TWX 910-874-2007

T Comp - Mostek Corp T Comp - Mostek C
601 South Bowen St. 26677 W. 12 Mile Rd.
Longmont, CO 80501 Suite #141
303/449-9000 Southfield, M! 48034
FAX 303/651-7976 313/354-5840
FAX 313/354-3370
T Comp - Mostek Corp:
7950 East Redfield Rd.
Suite 160 CANADA
Scottsdale, AZ 85260
602/998-1580 Thomson CSF Canada
FAX 602/483-2303 Semiconductor Division
1000 Sherbrooke West
T C - Mostek C Suite 2340

7155 SW Varns' St.
Tigard, OR 97223-8057
503/620-5517

FAX 503/639-3591

FOR ALL OTHER COUNTRIES
Thomson Semiconducteurs

43, Avenue de L'Europe

78140 Vélizy-Villacoublay/France

Tél: (1) 39 46 97 19/Télex: 204 780 F
or contact Corporate Headquarters

Montreal, Quebec H3A 3G4
514/288-4148
FAX 514/288-8987

C - Mostek C

l P

44 Rosebud Ave.
Brampton, Ontario L6X 2W5
416/454-6252

FAX 416/454-4328

4414 Evangel Cr. #C
Huntsville, AL 35816
205/830-9036

FAX 205/830-9038

T C - Mostek Corp

387 Hooker Avenue
Office No. 2
Poughkeepsie, NY 12603
914/454-8813

FAX 914/454-1320

T C - Mostek C

5890 Sawmill Rd.
Suite 204

Dublin, Ohio 43017
614/761-0676

FAX 614/761-2305

C - Mostek C

i P
6045 Atlantic Blvd.
Suite 104
Norcross, GA 30071
404/662-1588

FAX 404/662-1561



U.S. AND CANADIAN REPRESENTATIVES

CONNECTICUT
Scientific Componénts*
1185 S. Main St.
Cheshire, CT 06410
(203) 272.2063
FAX (203) 271-3048

FLORIDA

Lawrence Associates”
5021 N. Dixie Hwy.
Boca Raton, FL 33431
(305) 368-7373

Sales Engineering Concepts, Inc.
926 Great Pond Dr.

Suite 2002

Altamonte Springs, FL 32714
(305) 682-4800

FAX (305) 682-6491

Sales Engineering Concepts, Inc.
1000 S. Federal Hwy.

Suite 204

Deerfield Beach, FL 33441

(305) 426-4601

TWX 510-600-7740

ILLINOIS

Eagle Technical Sales, Inc.
1805 B. Hicks Rd.

Rolling Meadows, IL 60008
(312) 991-0700

INDIANA

M/S Sales Associates, Inc*
7319 W. Jefferson Blvd.

Ft. Wayne, IN 46804

(219) 436-3023

FAX (219) 436-3026

M/S Sales Associates, Inc.
1425 E. 86th St.
Indianapolis, IN 46240
(317) 257-8916

* Home Office

IOWA

Rep Associates*
980 Arica Ave.
Marion, |A 52302
(319) 373-0152

KANSAS

Rush & West Associates
107 N. Chester Street
Olathe, KS 66061

(913) 764-2700

TWX 910-380-8110

MARYLAND

Tri-Mark Inc*

1410 Crain Hwy. NW
Glen Burnie, MD 21061
(301) 761-6000

FAX (301) 761-6006

MASSACHUSETTS
A/D Nova Sales, Inc”
83 Cambridge St.
Suite 2D

Burlington, MA 01803
(617) 270-9600

FAX (617) 272-2467

Conti-Younger Assoc."
12 Blanchard Rd.
Burlington, MA 01803
(617) 273-1583

FAX (617) 270-0301

MICHIGAN

Electronic Sources, Inc*
8014 W. Grand River
Suite 6

Brighton, MI 48116
(313), 227-3598

FAX (313) 227-5655

Centech, Inc*

10312 E. 63rd Terrace
Raytown, M| 64133
(816) 358-8100

MINNESOTA

Horizon*

8053 East Bloomington Freeway
Bloomington, MN 55420,

(612) 884-6515

FAX (612) 888-3073

MISSOURI

Rush & West Associates®
2170 Mason Rd.

St. Louis, MO 63131
(314) 965-3322

TWX 910-752-653
TELEX 752 653

NEW JERSEY

Tritek Sales, Inc*

21 E. Euclid Ave.
Haddonfield, NJ 08033
(609) 429-1551

OHIO

Five Star Electronics”
6200 S.O.M. Center Road
Suite B 21

Solon, OH 44139

(216) 349-1611

Tom Mulligan Co*

166 N.W. Professional Plaza
Columbus, OH 43220

(614) 457-2242

PENNSYLVANIA

M. Lader Company*
456 Germantown Pike
Lafayette Hill, PA 19444
(215) 825-3177

WISCONSIN
Heartland Technical Marketing*

TWX 215-627-0149 (Phi ia Line)
TWX 710-896-0881

NE Components*
189-191 Godwin Ave.
Wyckoff, NJ 07481
(201) 848-1100

NEW YORK

Empiré Technical Assoc.
33 West State St.

Suite 211B

Binghamton, NY 13901
(607) 772-0651

Empire Technical Assoc.
1551 E. Genesse St.
Skaneateles, NY 13152
(315) 685-5703

GT Sales”

34 Grand Bivd.
Brentwood, NY 11717
(516) 231-0270

FAX (516) 273-1247

3846 Wi in Ave,
Milwaukee, WI 53208
(414) 931-0606

CANADA

Solution Electronic Sales”
100A 3380 Maquinna Dr.

Vancouver, BC. V5S 4C9
(604) 438-0679



U.S. AND CANADIAN DISTRIBUTORS

ALABAMA

Marshall Industries
3313 S. Memorial Pkwy.
Huntsville, AL 35801
(205) 881-9235

Quality Components, S.E.
4900 University Square #207
Huntsville, AL 35817

(205) 830-1881

Pioneer Technologies Group
4825 University Square
Huntsville, AL 35805

(205) 837-9300

Schweber Electronics
4930-A Corporate Drive
Huntsville, AL 35805
(205) 895-0480

ARIZONA

Kierulff Electronics
4134 E. Wood Street
Phoenix, AZ 85040
(602) 437-0750

Marshall Industries
835 West 22nd St.
Tempe, AZ 85282
(602) 968-6181

Schweber Electronics
11049 North 23rd Drive
Suite 100

Phoenix, AZ 85029
(602) 997-4874

ARKANSAS
See Oklahoma

CALIFORNIA

Integrated Electronics Corp.
7000 Franklin Bivd., Suite 625
Sacramento, CA 95823

(916) 424-5297

Integrated Electronics Corp.
2170 Paragon Drive

San Jose, CA 95131

(408) 435-1000

ITAL Sales

15405 Proctor Avenue
City of Industry, CA 91745
(818) 968-8515

Kierulff Electronics
9800 Variel Avenue
Chatsworth, CA 91311
(818) 407-2500

Kierulff Electronics
5650 Jillson St.

Los Angeles, CA 90040
(213) 725-0325

Kierulff Electronics
8797 Balboa Avenue
San Diego, CA 92123
(619) 278-2112

Kierulff Electronics
1180 Murphy Avenue
San Jose, CA 95131
(408) 971-2600

Kierulff Electronics
14101 Franklin Avenue
Tustin, CA 92680
(714) 731-5711

Marshall Industries
One Morgan
Irvine, CA 92715
(714) 458-5395

Marshall Industries
9710 DeSoto Avenue
Chatsworth, CA 91311
(818) 407-0101

Marshall Industries

3039 Kilgore Ave., #140
Rancho Cordova, CA 95670
(916) 635-9700

Marshall Industries
10105 Carroll Canyon Rd.
San Diego, CA 92131
(619) 578-9600

Marshall Industries
336 Los Coches St.
Milpitas, CA 95035
(408) 943-4600

Schweber Electronics
21139 Victory Bivd.
Conoga Park, CA 91303
(818) 999-4702

Schweber Electronics
1225 West 190th Street
Suite 360

Gardena, CA 90248
(213) 327-8409

Schweber Electronics
17822 Gillette Avenue
Irvine, CA 92714

(714) 863-0264

FAX (714) 863-0200 (X500)

Schweber Electronics
1771 Tribute Rd. Suite B
Sacramento, CA 95815
(916) 929-9732

FAX (916) 929-5608

Schweber Electronics
6750 Nancy Ridge Drive
San Diego, CA 92121
(619) 450-0454

TWX 910-335-1155

Schweber Electronics
90 E. Tasman Drive
San Jose, CA 95131
(408) 946-7171

Zeus Components
1130 Hawk Circle
Anaheim, CA 92807
(714) 632-6880
TWX 910-591-1696
FAX (714) 630-8770

Zeus Components

1580 Old Oakland Road
Suite C205/C206

San Jose, CA 95131
(408) 998-5121

TWX 408-628-96083
FAX (408) 998-0285

COLORADO

Integrated Electronics Corp.
5750 N. Logan Street
Denver, CO 80216

(303) 292-6121

Kierulff Electronics
7060 South Tuscon Way
Englewood, CO 80112
(303) 790-4444

Marshall Industries
7000 North Broadway
Denver, CO 80221
(303) 427-1818

Schweber Electronics
8955 E. Nicholas, Bldg. 2
Englewood, CO 80221
(303) 799-0258

CONNECTICUT
Greene-Shaw

1475 Whalley Avenue
New Haven, CT 06525
(203) 397-0710

TWX 92-2498

Marshall Industries

20 Sterling Drive

Barnes Industrial Park, N.
PO. Box 200

Wallingford, CT 06492-0200
(203) 265-3822

Pioneer-Standard
112 Main Street
Norwalk, CT 06851
(203) 853-1515
TWX 710-468-3373
FAX (203) 838-9901

Schweber Electronics
Commercial Industrial Park
Finance Drive

Danbury, CT 06810

(203) 748-7080

TWX 710-456-9405

DELAWARE
See New Jersey
Pennsylvania

FLORIDA

All American Semiconductor
16251 N.W. 54th Avenue
Miami, FL 33014

(305) 621-8282

800-327-6237

Marshall Industries
4205 34th St., SW.
Orlando, FL 32811
(305) 841-1878
(305) 8411878

Pioneer Technologies Group
337 S. North Lake, #1000
Altamonte Springs, FL 32701
(305) 834-9090

TWX 810-853-0284

Pioneer Technologies Group
674 S. Military Trail
Deerfield Beach, FL 33441
(305) 428-8877

TWX 510-955-9653

Schweber Electronics

215 North Lake Blvd.
Altamonte Springs, FL 32701
(305) 331-7555

TWX 510-954-0304

Schweber Electronics

3665 Park Central Blvd. N.
Pompano Beach, FL 33064
(305) 977:7511

TWX 510-954-0304

Zeus Components
1750 West Broadway
Suite 114

Oviedo, FL 32765
(305) 365-3000
TWX 910-380-7430
FAX (305) 365-2356

GEORGIA

Dixie Electronics

1234 Gordon Park Road
Augusta, GA 30901
(404) 722-2055

Pioneer Technologies Group
3100 F. Northwoods Place
Norcross, GA 30071

(404) 4481711

TWX 810-766-4515

Quality Components
6145 N. Belt Parkway #B
Norcross, GA 30071
(404) 449-9508

TWX 510-601-5297
629-32421

Schweber Electronics
303 Research Drive
Suite 210

Norcross, GA 30092
(404) 4499170

TWX 810-766-1592

ILLINOIS

Advent Electronics
7110-16 N. Lyndon St.
Rosemont, IL 60018
(312) 2976200

Kierulff Electronics
1140 W. Thorndale Ave.
Itasca, IL 60143

(312) 250-0500

Marshall Industries
1261 Wiley Road

#F

Schaumburg, IL 60195
(312) 490-0155

Pioneer-Standard

1551 Carmen Drive

Elk Grove Village, IL 60007
(312) 437-9680

Schweber Electronics

904 Cambridge Drive

Elk Grove Village, IL 60007
(312) 364-3750

TWX 910-222-3453



U.S. AND CANADIAN DISTRIBUTORS

INDIANA

Advent Electronics
8446 Moller Road
Indianapolis, IN 46268
(317) 872-4910

TWX 810-341-3228

Marshall Industries
6990 Corporate Dr.
Indianapolis, IN 46278
(317) 2970483

Pioneer-Standard

6408 Castleplace Drive
Indianapolis, IN 46250
(317) 849-7300

TWX 810-260-1794

IoOWA

Advent Electronics

682 58th Avenue, Ct. SW
Cedar Rapids, |IA 52404
(319) 363-0221

TWX 910-525-1337

Schweber Electronics
5270 North Park Place, NE
Cedar Rapids, IA 52402
(319) 373-1417

KANSAS

Marshall Industries
8321 Melrose Dr.
Lenexa, KS 66214
(913) 4923121

Schweber Electronics
10300 West 103rd Street
Suite 200

Overland Park, KS 66214
(913) 492-2922

KENTUCKY
See Indiana

LOUISIANA
See Texas

MAINE
See Massachusetts

MARYLAND

Marshall Industries
8445 Helgerman Court
Gaithersburg, MD 20877
(301) 840-9450

Pioneer Technologies Group
9100 Gaither Road
Gaithersburg, MD 20877
(301) 921-0660

TWX 710-828-0545

Schweber Electronics
9330 Gaither Road
Gaithersburg, MD 20877
(301) 840-5900

TWX 710-828-9749

Zeus Components
8930-A Route 108
Columbia, MD 21045
(301) 9971118

TWX 910-380-3554
FAX (301) 964-9784

MASSACHUSETTS
Greene-Shaw

70 Bridge Street
Newton, MA 02195
(617) 969-8900
TWX 92 2498

Kierulff Electronics
13 Fortune Drive
Billerica, MA 01821
(617) 667-8331

Lionex Corporation

36 Jonspin Road
Wilmington, MA 01887
(617) 657-5170

FAX (617) 657-6008

Marshall Industries
One Wilshire Road
Burlington, MA 01803
(617) 272-8200

Pioneer-Standard
44 Hartwell Ave.
Lexington, MA 02173

Schweber Electronics
25 Wiggins Avenue
Bedford, MA 01730
(617) 275-5100

TWX 710-326-0268

Zeus Components
429 Marrett Road
Lexington, MA 02173
(617) 863-8800

TWX 710-326-7604
FAX (617) 863-8807

MICHIGAN

Advent Electronics

24713 Crestview Ct.
Farmington Hills, MI 48018
(313) 477-1650

Pioneer-Standard

4505 Broadmoor Avenue SE
Grand Rapids, MI 49508
(616) 698-1800

TWX 510-600-8456

Pioneer-Standard
13485 Stamford
Livonia, MI 48150
(313) 525-1800
TWX 810-242-3271

Schweber Electronics

12060 Hubbard Ave. CN3306
Livonia, Ml 48150

(313) 525-8100

TWX 810-242-2983

MINNESOTA
Kierulff Electronics
7667 Cahill Road
Edina, MN 55435
(612) 9417500

Marshall Industries
3800 Annapolis Lane
Plymouth, MN 55441
(612) 559-2211

Pioneer Standard
10203 Bren Road East
Minnetonka, MN 55343
(612) 935-5444

TWX 910-576-2738

Schweber Electronics
7424 W. 78th Street
Edina, MN 55435
(612) 941-5280

TWX 910-576-3167

MISSISSIPPI
See Texas

MISSOURI

Kierulff Electronics
11804 Borman Drive
St. Louis, MO 63146
(314) 997-4956

TWX 910-762-0721

Schweber Electronics

502 Earth City Expressway
Suite 203

Earth City, MO 63045
(314) 739-0526

TWX 43-4065

MONTANA
See California

NEBRASKA
See lowa

NEW HAMPSHIRE
Schweber Electronics
Bedford Farms Bldg. #2
Manchester, NH 03102
(603) 625-2250

TWX 710-220-7572

FAX (603) 625-5710

NEW JERSEY
Kierulff Electronics
37 Kulick Road
Fairfield, NJ 07006
(201) 575-6750

Marshall Industries
101 Fairfield Rd.
Fairfield, NJ 07006
(201) 882-0320

Pioneer-Standard

45 Route 46

Pine Brook, NJ 07058
(201) 575-3510

TWX 710-734-4382

Schweber Electronics
18 Madison Road
Fairfield, NJ 07006
(201) 227.7880

TWX 710-734-4305

Solid State

46 Farrand Street
Bloomfield, NJ 07003
(201) 429-8700

TWX 710-994-4780
FAX (201) 429-8683

NEW YORK

Add Electronics

7 Adler Drive

E. Syracuse, NY 13057
(315) 437-0300

Add Electronics
7375 Pittsford-Victor Rd.
Victor, NY 14564

Marshall Industries
129 Brown St.
Johnson City, NY 13790

Marshall Industries
1280 Scottsville Rd.
Rochester, NY 14624

Nu-Horizons Electronics
6000 New Horizons Blvd.
N. Amityville, NY 11701
(516) 226-6000

Pioneer-Standard
840 Fairport Park
Fairport, NY 14450
(716) 3817070
TWX 510-253-7001
FAX (716) 381-5955

Pioneer-Standard

1806 Vestal Pkwy. East
Vestal, NY 13850
(607) 748-8211

TWX 510-252-0893

Pioneer-Standard
Crossways Park West
Woodbury, NY 11797
(516) 921-8700

TWX 510-221-2184
FAX (516) 921-2143

Schweber Electronics
3 Townline Circle
Rochester, NY 14623
(716) 424-2222

TWX 710-541-0601

Schweber Electronics
Jericho Turnpike
Westbury, NY 11590
(516) 334-7474

TWX 510-220-1365

Zeus Components

100 Midland Avenue
Port Chester, NY 10573
(914) 9377400

TWX 710-567-1248

FAX (914) 937-2553

NORTH CAROLINA
Dixie Electronics
2220 S. Tryon Street
Charlotte, NC 28234
(704) 3774348

Dixie Electronics

1021 R. Burke St.
Winston-Salem, NC 27102
(919) 724-5961

Hammond Electronics
2923 Pacific Avenue
Greensboro, NC 27406
(919) 275-6391

TWX 628-94645

Pioneer Technologies Group
9801 A Southern Pine Blvd.
Charlotte, NC 28210

(704) 527-8188

TWX 810-621-0366

Quality Components, S.E.
2940-15 Trawick Road
Raleigh, NC 27604

(919) 876-7767

Schweber Electronics
5285 North Bivd.
Raleigh, NC 27604
(919) 876-0000

TWX 510-928-0531

NORTH DAKOTA
See Minnesota

OHIO

Kierulff Electronics

476 Windsor Park Drive
Dayton, OH 45459
(513) 439-0045



U.S. AND CANADIAN DISTRIBUTORS

OHIO (cont.)
Marshall Industries
6212 Executive Bivd.
Dayton, OH 45424
(513) 236-8088

Marshall Industries
59058 Harper Road
Solon, OH 44139
(216) 248-1788

Pioneer-Standard
4800 East 131st Street
Cleveland, OH 44105
(216) 587-3600

TWX 810-421-0011

Pioneer-Standard
4433 Interpoint Blvd.
Dayton, OH 45424
(513) 236-9900

TWX 810-459-1622

Schweber Electronics
23880 Commerce Park Rd.
Beachwood, OH 44122
(216) 464-2970

TWX 810-427-9441

Schweber Electronics
7865 Paragon Road
Suite 210

Dayton, OH 45459
(513) 439-1800

Zeus (Televox)
2593 Lance Drive
Dayton, OH 45409
(513) 294-4499
TWX 75-9251

FAX (513) 294-6620

OKLAHOMA

Quality Components
9934 East 21st South
Tulsa, OK 74129
(918) 664-8812

TWX 910-860-5459
629-28599

Schweber Electronics
4815 South Sheridan
Fountain Plaza, Suite 109
Tulsa, OK 74145

(918) 622-8000

OREGON

Almac Electronics Corp.
1885 N.W. 169th Place
Beaverton, OR 98006
(503) 629-8090

FAX (503) 645-0611
TWX 910-467-8743

Kierulff Electronics

14273 N.W. Science Park Drive
Portland, OR 97229

(503) 641-9150

Marshall Industries
8333 SW. Cirrus Dr.
Beaverton, OR 97005
(503) 644-5050

PENNSYLVANIA
Almo Electronics, Inc.
9815 Roosevelt Blvd.
Philadelphia, PA 19114
(215) 698-4063

TLX 476-1218

FAX (215) 969-6768

Pioneer-Standard
259 Kappa Drive
Pittsburgh, PA 15238
(412) 782-2300

TWX 710- 795-3122

Pioneer Technologies Group
261 Gibraltar Road
Horsham, PA 19044

(215) 674-4000

TWX 510-665-6778

Schweber Electronics
900 Business Center Dr.
Horsham, PA 19044
(215) 441-0600

TWX 510-665-6540

Schweber Electronics
1000 R.1.D.C. Plaza
Suite 203

Pittsburgh, PA 15238
(412) 782-1600

TWX 810-427-9441

RHODE ISLAND
See Massachusetts
New York

SOUTH CAROLINA
Dixie Electronics
1900 Barnwell Street
Columbia, SC 29202
(803) 779-5332

TLX 810-666-2620
FAX (803) 765-9276

Dixie Electronics
4909 Pelham Rd.
Greenville, SC 29606
(803) 2971435

Dixie Electronics

#6 Pepperhill Square
7525 Brandywine Road
N. Charleston, SC 29410
(803) 552-2671

SOUTH DAKOTA
See Minnesota

TENNESSEE

Dixie Electronics

Box 8215 Suncrest Drive
Gray, TN 37615

(615) 477-3838

Dixie Electronics
6408 Clinton Highway
Knoxville, TN 27912
(615) 938-4131

TEXAS

Kierulff Electronics
3007 Longhorn Blvd.
Austin, TX 78759

Kierulff Electronics
9610 Skillman Ave.
Dallas, TX 75243
(214) 343-2400

Marshall Industries
2045 Chenault St.
Carrollton, TX 75006
(214) 233-5200

FAX (214) 770-0675

Pioneer-Standard
13710 Omega Road
Dallas, TX 75234
(214) 386-7300
TWX 910-860-5563

Pioneer-Standard
9901 Burnet Road
Austin, TX 78758
(512) 835-4000
TWX 910-874-1323

Pioneer-Standard
5853 Point West Drive
Houston, TX 77036
(713) 988-5555

TWX 910-881-1606

Quality Components
4257 Kellway Circle
Addison, TX 75001
(214) 733-4300
TWX 910-860-5459

Quality Components
1005 Industrial Blvd.
Sugarland, TX 77478
(713) 240-2255

TWX 629 27026

Quality Components
2120 M. Braker Lane
Austin, TX 78758
(512) 835-0220

TWX 324930

Schweber Electronics
4202 Beltway Drive
Dallas, TX 75234
(214) 661-5010

TWX 910-860-5493

Schweber Electronics
6300 La Calma Drive
Suite 240

Austin, TX 78752
(512) 458-8253

TWX 910-874-2045

Schweber Electronics
10625 Richmond, Suite 100
Houston, TX 77042

(713) 784-3600

TWX 910-881-4836

Zeus Components
1800 North Glenville
Suite 120
Richardson, TX 75081
(214) 783-7010

TWX 910-867-9422
FAX (214) 234-4385

UTAH

Integrated Electronics Corp.
101 N. 700 West

N. Salt Lake City, UT 84054
(801) 298-1869

Kierulff Electronics

1846 Parkway Blvd.

Salt Lake City, UT 84119
(801) 973-6913

Marshall Industries
3501 South Main St.
Salt Lake City, UT 84115
(801) 261-0901

VERMONT
See New York

VIRGINIA
See Maryland

WASHINGTON

Almac Electronics Corp.
14360 S.E. Eastgate Way
Bellevue, WA 98007
(206) 643-9992

TWX 910-444-2067

FAX (206) 746-7425

Almac Electronics Corp.
East 10905 Montgomery
Spokane, WA 99206
(509) 924-9500

TWX 510-773-1855

FAX (509) 928-6096

Kierulff Electronics
19450 68th Ave.

South Kent, WA 98032
(206) 575-4420

Marshall Industries

14102 N.E. 21st St.

Bellevue, WA 98007
(206) 747-9100

WASHINGTON D.C.
See Maryland

WEST VIRGINIA

See Ohio
Pennsylvania
Maryland

WISCONSIN

Kierulff Electronics

2238-E West Bluemound Road
Waukesha, WI 53186

(414) 784-8160

Marshall Industries
235 North Executive Dr.
#305

Brookfield, Wi 53005
(414) 797-8400

Schweber Electronics
3050 South Calhoun Rd.
New Berlin, WI 53151
(414) 784-9020

WYOMING
See Oregon
Washington

CANADA

R.A.E. Industrial
3455 Gardner Court
Burnaby, BC.

(604) 291-8866
TWX 610-929-3065

R.A.E. Industrial
11680 170th Street
Edmonton, Alberta
T5S 17

(403) 451-4001
TWX 037-2653

Zentronics

8 Tilbury Court
Brampton, Ontario
L6T 374

(416) 451-9600
TWX 06-97678

FAX (416) 451-8320



U.S. AND CANADIAN DISTRIBUTORS

CANADA (cont.)
Zentronics

3300-14 Ave., NE Bay #1
Calgary, Alberta

T2A 6J4

(403) 2721021

Zentronics

155 Colonnade, S. #1718
Nepean, Ontario

K2E 7K1

(613) 226-8840

TWX 06-97698

Zentronics

11400 Bridgeport Rd. #108
Richmond, BC.

Vex 112

(604) 273-5575

TWX 04-355844

Zentronics

817 McCaffrey Street
St. Laurent, Quebec
H4T IN3

(514) 7379700

TWX 05-824826

Zentronics

564 Weber Street, N. #10
Waterloo, Ontario

N21 5C6

(519) 884-5700

TWX 06-97678

Zentronics

590 Berry Street
Winnipeg, Manitoba
R3H 081

(204) 775-8661
TWX 06-97678

Future Electronics
3220 5th Avenue, N.E.
Calgary, Alberta

T2A 5N1

(403) 235-5325

Future Electronics

82 St. Regis Crescent N.

Downsview, Ontario
M3J 123

(416) 638-4771
TWX 610-491-1470
FAX (416) 638-2936

Future Electronics

5312 Calgary Trail South
Edmonton, Alberta

T6H 4J8

(403) 438-2858

Future Electronics
Hymus Bivd.

Pointe Claire
Montreal, Quebec
H9R 5C7

(514) 6947710

TWX 610-421-3251 or
610-421-3500

FAX (514) 695-3707 or
(514) 694-0062

Future Electronics
Baxter Center
1050 Baxter Road
Ottawa, Ontario
K2C 3P2

(613) 820-8313
TWX 610-563-1697
FAX (613) 820-3271

Future Electronics
1695 Boundary Road
Vancouver, BC.

B5K 4X7

(604) 294-1166

TLX 04354744

FAX (604) 294-1206

Future Electronics

444 Sharon Bay
Winnipeg, Manitoba

R2G OH7

(604) 294-1166 (Vancouver)
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6800 MICROPROCESSORS SELECTION GUIDE

Part number Description Technology Alt source CLK freq. Page
(MH2)
EF6802 8-bit MPU - 128 bytes of RAM - On-chip oscillator ~NMOS MC6802 1 1-3
EF68A02 Expandable up to 64 Kbytes - 72 instructions MC68A02 15
EF68B02 7 addressing modes - 6800 compatible MC68B02 2
EF6803 8-bit MPU - 128 bytes of RAM - HMOS MC6803 1 1-27
EF6803-1 Muitiplexed address and data bus - MC6803-1 1.25
EF68A03 16-bit address bus - 8 x 8 multiply - Serial MC68A03 15
EF68B03 communication interface - 16-bit timer - MC68B03 2
6800 compatible
EF6803U4 8-bit MPU - 192 bytes of RAM - HMOS MC6803U4 1 1-67
EF6803U4-1 Multiplexed address and data bus - MC6803U4-1 1.25
EF68A03U4 16-bit address bus - 8 x 8 multiply - Serial MC68A03U4 15
communication interface - 16-bits enhanced
timer - 6800 compatible
EF6809 High performance 8-bit MPU with on-chip HMOS MC6809 1 1111
EF68A09 clock - 64 Kbytes addressing space - Internal MC68A09 15
EF68B09 16-bit structure - 59 instruction types - MC68B09 2
10 addressing modes - 6800 compatible
EF6809E External clock version of EF6809 HMOS MC6809E 1 1-151
EF68A09E MC68A09E 15
EF68BO9E MC68B0O9E 2
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THOMSON|

COMPONENTS

EF6802EF6808

AND OPTION

The EF6802 is a monolithic 8-bit microprocessor that contains all the
registers and accumulators of the present EF6800 plus an internal
clock oscillator and driver on the same chip. In addition, the EF6802
has 128 bytes of on-board RAM located at hex addresses $0000 to
$007F. The first 32 bytes of RAM, at hex addresses $0000 to $001F,
may be retained in a low power mode by utilizingVcC standby ; thus,
facilitating memory retention during a power-down situation.

The EF6802 is completely software compatible with the EF6800 as
well as the entire EF6800 family of parts. Hence, the EF6802 is ex-
pandable to 64K words.

The EF6808 is identical to the EF6802 without on-board RAM.

® On-Chip Clock Circunt

® 128 8 Bit On-Chip RAM

® 32 Bytes of RAM are Retainable

® Software-Compatible with the EF6800

® Expandable to 64K Words

® Standard TTL-Compatible Inputs and Outputs
® 8-Bit Word Size

® 16-Bit Memory Addressing

® Interrupt Capability

® Three available versions : EF6802/08 (1.0 MHz), EF68A02/08
(1.5 MHz), EF68B02/08 (2.0 MHz).

MOS

(N-CHANNEL, SILICON-GATE,
DEPLETION LOAD)

MICROPROCESSOR
WITH CLOCK AND OPTIONAL RAM

CASES

CB-182

P SUFFIX
PLASTIC PACKAGE

ALSO AVAILABLE

. C SUFFIX
CERAMIC PACKAGE

40

CB-521

CB-708

FN SUFFIX
PLCC 44

E SUFFIX
LCCC 44

Hi-Rel versions available -See chapter 9

TYPICAL MICROCOMPUTER

Vee vee vee vee
— ]
Counter/ EF6846 1IRQ
—
Timer 1/O ROM, 1/0, Timer MR RESET
RESET ——#= cso VMA VMA HALT he— l
- Clock =
<] 2kBytes ROM [+ = E RE |=—
/ vyl —_—
«—o{ 10170 Lines R'WEFGBOZ M|
Paraliel ) —s] 3 Lines Timer MPU BA L=
170 | = 00-D7 D0-D7
- EXTAL»—l
- 3
cP2 AQ-A10, -
Control { o s AO-A15  |A0-AT8 XTAL

1 ¥

This block diagram shows a typical cost effective microcomputer. The MPU is
the center of the microcoputer system and is shown In a minimum system inter-
facing with a ROM combination chip. It is not intended that this system be
limited to this function but that it be expandable with other parts in the 6800
Microcomputer family.

PIN ASSIGNMENT

*Pin 36 must be tied to ground for the EF6808
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TYPICAL MICROCOMPUTER

Vee Vee vee Vee
3
<
-
TCoum'e/r(/) 6846 e [L]e! AESET! This block diagram shows a typical cost ef-
imer — o ROM, 1/0, Timer MR fective microcomputer. The MPU is the
RESET — cso VMA VMA HALT j=— I center of the microcomputer system and is
- Clock £ le— = shown in @ minimum system interfacing with
<«—e] 2k Bytes ROM R/W — RE a ROM combination chip. It is not intended
-] 101/0 lenes R/WEFGSOZ M e— that this system be limited to this function
Parallel | <—e= 3 Lines Timer MPU but that it be expandable with other parts in
1/0 | -—ed DO-D7 DO-D7 BA— the 6800 Microcomputer family.
- EXTAL—)
- o =
-—»CP2 AO-A10, L T
control § =7 b s AO-AT5 A0-ATS  XTAL

I I3

MAXIMUM RATINGS

Rating Symbol Value Unit This input contains circuitry to protect the
Supply Voltage v “03t +7.0 ] inputs against damage due to high static
PPl g C.C d voltages or electric fields; however, it is ad-
Input Voltage Vin -0310 +7.0 v vised that normal precautions be taken to
Operating Temperature Range avoid application of any voltage higher than
EF6802, EF680A02, EF680B02 0to +70 maximum rated voltages to this high-
EF6802, EF68A02, EF68B02 : V suffix TA —-40 to +85 °C impedance circuit. Reliability of operation is
EF6802, EF68A02 : M suffix —551t0 + 125 enhanced if unused inputs are tied to an ap-
EF6808, EF68A08, EF68B08 Oto +70 propriate logic volitage level (e.g., either Vgg
Storage Temperature Range Tstg | —55 to +150 °C orVee)

THERMAL CHARACTERISTICS

N Characteristic Symbol Value Unit
Average Thermal Resistance (Junction to Ambient)
Plastic 100
Ceramic LNV 50 °C/W
PLCC 100

POWER CONSIDERATIONS

The average chip-junction temperature, T j, in °C can be obtained from:
Ty=TA+(Ppebga) 1
Where:
Ta= Ambient Temperature, °C
0 A= Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp=PINT+PPORT
PINT=ICCx VcC, Watts — Chip Internal Power
PPORT = Port Power Dissipation, Watts — User Determined

For most applications PPORT < PINT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and T (if PPORT is neglected) is:

Pp=K+(Ty+273°C) (2)
Solving equations 1 and 2 for K gives:
K=PD'(TA+273°C)+0JA.PDZ (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known TA. Using this value of K the values of Pp and T j can be obtained by solving equations (1) and (2) iteratively for any
value of Ta.
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DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vde

+5%, Vsg=0, TA=0to 70°C, unless otherwise noted)

Characteristic

Symbol Min Typ Max Unit
Logic, EXTAL Vgs+20 | - vee
Input High Voltage Vi v
putigh Voteg RESET | '™ |vss+a0| - | vce
Input Low Voltage Logic, EXTAL, RESE ViL Vgs-03| - |[Vss+08| V
Input Leakage Current (V| =0105.25V, Vcc = max) Logic lin - 1.0 25 A
Output High Voltage
{ILoad= — 205 wA, VcC = min) __ bo-D7 Vigg+24 | - - v
(ILoad= — 145 xA, VcC = min) AO-A15, R/W,VMA E | Voy | Vgg+24| - -
(ILoad= — 100 A, VCC =min) BA Vgs+24 - -
Output Low Voltage (I gad= 1.6 mA, Vcc=min) VoL - - Vss+04 v
Internal Power Dissipation (Measured at T =0°C) PINT - 0.750 1.0 W
Power Down | V 4.0 - 525 .
\ SBB
Cc Standby Power Up Vsg 475 - 5.26 v
Standby Current 1S8B _ - 80 mA
Capacitance #
(Vin=0, TA=25°C, f=1.0 MHz) D0-D7 Cin - 10 125 pF
Logic Inputs, EXTAL — 65 10
AO-A15, R/W, VMA | Coip _ - 12 pf
*In power-down mode, maximum power dissipation is less than 42 mW
#Capacitances are perodically sampled rather than 100% tested
CONTROL TIMING (Vcc=50V +5%, Vg5=0, TA= T to Ty, unless otherwise noted)
EF6802 EF68A02 | EF68B02
Characteristics Symbol EF6808 EF68A08 | EF68B08 |
Min | Max | Min | Max | Min | Max
Frequency of Operation fo 01 1.0 | 01 15 |01 20 | MHz
Crystal Frequency fxtaL | 10 | 40 | 10| 60 {1.0 | 80 [MHz
External Oscillator Frequency 4xto 04 {40 {04 60 |04 80 | MHz
Crystal Oscillator Start Up Time e 100 - 100 - 100 - ms
Processor Controls (HALT, MR, RE, RESET, TRQ NMI)
Processor Control Setup Time tpCs 200 - 140 - 110 - ns
Processor Control Rise and Fall Time tPCr. _ _
{Does Not Apply to RESET) wer | T |1 R 100 | ns
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BUS TIMING CHARACTERISTICS

\dent EF6802 | EF68A02 | EF68B02°
Numboar Characteristic Symbol | EF6808 | EF68A08 | EF68BO8 | Unit
Min | Max [ Min | Max [ Min [ Max
1 Cycle Time leye 1.0 10 {0667 10 05 10 us
2 Pulse Width, £ Low PWEg_ {450 {5000 { 280 | 5000 | 210 [ 5000} ns
3 Pulse Width, E High PWEH | 450 | 9500 | 280 | 9700 | 220 | 9700} ns
4 Clock Rise and Fall Time . - 25 25 - 25 ns
9 Address Hold Time* TAH 20 - 20 - 20 - ns
12 Non-Muxed Address Valid Time 1o E (See Note 5 tAVI (160 | - ] 100} - ) ns
tAV2 - 270 - - - -
17 Read Data Setup Time DSR 100 - 70 N 60 — ns
18 Read Data Hold Time IDHR 10 - 10 - 10 - ns
19 Write Data Delay Time 1DDW . 225 - 170 - 160 | ns
21 Write Data Hold Time* IDHW 30 - 20 - 20 ns
29 Usable Access Time (See Note 4) tACC 535 - 336 235 - ns
* Address and data hold times are periodically tested rather than 100% tested
FIGURE 2 — BUS TIMING
< o) -
\J
€ C /]
< ®
—> I<-® —p

R/W, Address
(Non-Muxed)

Read Data
Non-Muxed

Write Data
Non-Muxed

NOTES:

OB wN

¢ {18’
MPU Read Data Non-Muxed
¥
Note 4
029 ote
-~ ® —@—
3
-_ ¥ R

Voltage levels shown are V| <0.4 V, V42 2.4 V, unless otherwise specified.
Measurement points shown are 0.8 V and 2.0 V, unless otherwise noted.

All electricals shown for the EF6802 apply to the EF6808, unless otherwise noted.
Usable access time is computed by: 12+3+4-17.
If programs are not executed from on-board RAM, TAV1 applies. If programs are to be stored and executed from on-board RAM, TAV2 ap-

h

plies. For normal data storage in the on-board RAM, this extended delay does not apply. Programs cannot be executed from on-board
RAM when using A and B parts (EF68A02, EF68A08, EF68B02, EF68B08). On-board’ RAM can be used for data storage with all parts.

o
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DELAY TIME (ns)

FIGURE 4 — TYPICAL DATA BUS OUTPUT DELAY
versus CAPACITIVE LOADING

C =130 pF for DO-D7, E

FIGURE 3 — BUS TIMING TEST LOAD

Test Point

=90 pF for AO-A15, R/W, and VMA

=30 pF for BA c R
R=11.7 kQ for DO-D7, E __

=16.5 k for AO-A15, R/W, and VMA

=24 k9 for BA

475V

RL=2.2k0
'1N4148
or Equiv.

1N918
or Equiv.

FIGURE 5 — TYPICAL READ/WRITE, VMA AND
ADDRESS OUTPUT DELAY versus CAPACITIVE LOADING

800 800 T 17
b 10H -205 uA max @24V LIOH -145 pA max @ 24V
500_|0L-18mAmax@(]4V gL " 16mAmax @04V
Vee <50V 500 yog 50V
FTa 25C - Ta 25C
400 2 400
—t— - Address, VMA
£
300 =
300
L1 g P
200 et & ——T"m
1
100 100
o CL ::\cludﬁ suaviapamznce 0 1 Cy includes stray capacitance
0 100 200 300 400 500 600 100 200 300 00 500 600
CL. LOAD CAPACITANCE (pF) €L, LOAD CAPACITANCE (pf)
FIGURE 8 — EXPANDED BLOCK DIAGRAM
A15 Al4 A13 A12 AH A0 A9 A8 A7 A6 A5 A4 A3 A2 Al AQ
ZTB 24 23 22 19 I; 17 1; 1; 1; 1; 12 1 10 ;
Qutput QOutput
Buffers Bufters
r =21
|
| Control 36 RAM Enable
t 1
| l
| 32 Bytes 1——?—35 Ve Standby
Memory Ready 3 —3 Not Available
v ety “ on EF6808
Enable 37 <€
RESET 40——3»1 Program
Non-Maskable Interrupt (NMI)  6=—3  Clock Counter
HALT 2—3{ Instruction
Interrupt Request (TRQ)  4——3n] Decode Stack
and Pointer
EXTAL 39— Ccontrol
XTAL 38—~ Index
Bus Available 7 <€ Register |,
Valid Memory Address 5 &
Read/Write (R/W) 34 <
Instruction
Register
Reus(er
Vee = Data
Vgg = Butfer
=T ERRERERR
6 27 28 2 30 N 3R
D7 D6 D5 D4 D3 D2 DI DO

1-7




MPU REGISTERS

A general block diagram of the EF6802 is shown in
Figure 6. As shown, the number and configuration of the
registers are the same as for the EF6800. The 128x8-bit
RAM* has been added to the basic MPU. The first 32
bytes can be retained during power-up and power-down
conditions via the RE signal.

The EF6808 is identical to the EF6802 except for
on-board RAM. Since the EF6808 does not have on-board
RAM pin 36 must be tied to ground allowing the processor to
utilize up to 64K bytes of external memory.

The MPU has three 16-bit registers and three 8-bit
registers available for use by the programmer (Figure 7).

PROGRAM COUNTER

The program counter is a two byte (16-bit) register that
points to the current program address.

STACK POINTER

The stack pointer is a two byte register that contains the
address of the next available location in an external push-
down/pop-up stack. This stack is normally a random access
read/write memory that may have any location (address)
that is convenient. In those applications that require storage

of information in the stack when power is lost, the stack
must be non-volatile.

INDEX REGISTER

The index register is a two byte register that is used to
store data or a 16-bit memory address for the indexed mode
of memory addressing.

ACCUMULATORS

The MPU contains two 8-bit accumulators that are used to
hold operands and results from an arithmetic logic unit
(ALU).

CONDITION CODE REGISTER

The condition code register indicates the results of an
Arithmetic Logic Unit operation: Negative (N), Zero (Z),
Overflow (V), Carry from bit 7 (C), and Half Carry from bit 3
(H). These bits of the Condition Code Register are used as
testable conditions for the conditional branch instructions.
Bit 4 is the interrupt mask bit (I). The unused bits of the Con-
dition Code Register (b6 and b7) are ones.

Figure 8 shows the order of saving the microprocessor
status within the stack.

*If programs are not executed from on-board RAM, TAV1 applies. If programs are to be stored and executed from on-board RAM, TAV2 ap-
plies. For normal data storage in the on-board RAM, this extended delay does not apply. Programs cannot be executed from on-board RAM
when using A and B parts (EF68A02, EF68A08, EF68B02, and EF68B08). On-board RAM can be used for data storage with all parts.

FIGURE 7 — PROGRAMMING MODEL OF THE MICROPROCESSING UNIT

7

[}
ACCA Accumulator A
7

0

l ACCB Accumulator B.

Index Register

Program Counter

Stack Pointer

15 0
| % J
15 [}
I re |
15 0
| s |

0

7

| condition Codes
1[1|H[I|N][Z|V|C Register

Carry (From Bit 7)
Overflow

Zero

Negative

Interrupt

Half Carry (From Bit 3)



FIGURE 8 — SAVING THE STATUS OF THE MICROPROCESSOR IN THE STACK

SP = Stack Pointer
CC = Condition Codes (Also called the Processor Status Byte)
ACCB = Accumulator B
ACCA = Accumulator A
IXH = Index Register, Higher Order 8 Bits
I1XL = index Register, Lower Order 8 Bits
PCH = Program Counter, Higher Order 8 Bits
PCL = Program Counter, Lower Order 8 Bits

m-9
m-8
m-17 [— SP
m-6 cc ]r
m-56| ACCB
m-4| ACCA
m-3 IXH
m-2 m-2 XL x
m-1 m-1| PCH %
m -————— SP PCL
m+ 1 m+ 1
m+ 2 x m+2
o
2 '/——/‘“
»
| | |

Before

MPU SIGNAL DESCRIPTION

Proper operation of the MPU requires that certain control
and timing signals be provided to accomplish specific func-
tions and that other signal lines be monitored to determine
the state of the processor. These control and timing signals
are similar to those of the EF6800 except that TSC, DBE,
@1, ¢2 input, and two unused pins have been eliminated,
and the following signal and timing lines have been added:

RAM Enable (RE)

Crystal Connections EXTAL and XTAL

Memory Ready (MR)

Ve Standby

Enable ¢2 Output (E)

The following is a summary of the MPU signals:

ADDRESS BUS (A0-A15)

Sixteen pins are used for the address bus. The outputs are
capable of driving one standard TTL load and 90 pF. These
lines do not have three-state capability.

DATA BUS (D0-D7)

Eight pins are used for 'the data bus. It is bidirectional,
transferring data to and from the memory and peripheral
devices. It also has three-state output buffers capable of
driving one standard TTL load and 130 pF.

Data bus will be in the output mode when the internal
RAM is accessed and RE will be high. This prohibits external
data entering the MPU. It should be noted that the internal
RAM is fully decoded from $0000 to $007F. External RAM at
$0000 to $007F must be disabled when internal RAM is ac-
cessed.

HALT

When this input is in the low state, all activity in the
machine will be halted. This input is level sensitive. In the
HALT mode, the machine will stop at the end of an instruc-

tion, bus available will be at a high state, valid memory ad-
dress will be at a low state. The address bus will display the
address of the next instruction.

To ensure single instruction operation, transition of the
HALT line must occur tpCg before the falling edge of E and
the HALT line must go high for one clock cycle.

HALT should be tied high if not used. This is good
engineering design practice in general and necessary to en-
sure proper operation of the part.

READ/WRITE (R/W)

This TTL-compatible output signals the peripherals and
memory devices whether the MPU is in a read (high) or write
(low) state. The normal standby state of this signal is read
(high). When the processor is halted, it will be in the read
state. This output is capable of driving one standard TTL
load and 90 pF.

VALID MEMORY ADDRESS (VMA)

This output indicates to peripheral devices that there is a
valid address on the address bus. In normal operation, this
signal should be utilized for enabling peripheral interfaces
such as the PIA and ACIA. This signal is not three-state. One
standard TTL load and 90 pF may be directly driven by this
active high signal.

BUS AVAILABLE (BA) — The bus available signal will nor-
mally be in the low state; when activated, it will go to the
high state indicating that the microprocessor has stopped
and that the address bus is available (but not in a three-state
condition). This will occur if the HALT line is in the low state
or the processor is in the WAIT state as a result of the execu-
tion of a WAIT instruction. At such time, all three-state out-
put drivers will go to their off-state and other outputs to their
normally inactive level. The processor is removed from the



WAIT state by the occurrence of a maskable (mask bit | =0)
or nonmaskable interrupt. This output is capable of driving
one standard TTL load and 30 pF.

INTERRUPT REQUEST (TRQ)

A low level on this input requests that an interrupt se-
quence be generated within the machine. The processor will
wait until it completes the current instruction that is being
excuted before it recognizes the request. At that time, if the
interrupt mask bit in the condition code register is not set,
the machine will begin an interrupt sequence. The index
register, program counter, accumulators, and condition
code register are stored away on the stack. Next the MPU
will respond to the interrupt request by setting the interrupt
mask bit high so that no further interrupts may occur. At the
end of the cycle, a 16-bit vectoring address which is located
in memory locations $FFF8 and $FFF9 is loaded which
causes the MPU to branch to an interrupt routine in memory.

The HALT line must be in the high state for interrupts to
be serviced. Interrupts will be latched internally while HALT
is low.

A nominal 3 kQ pullup resistor to V¢ should be used for
wire-OR and optimum control of interrupts. TRQ may be tied
directly to V¢ if not used.

RESET

This input is used to reset and start the MPU from a
power-down condition, resulting from a power failure or an
initial start-up of the processor. When this line is low, the
MPU is inactive and the information in the registers will be
lost. If a high level is detected on the input, this will signal
the MPU to begin the restart sequence. This will start execu-

tion of a routine to initialize the processor from its reset con-
dition. All the higher order address lines will be forced high.
For the restart, the last two ($FFFE, $FFFF) locations in
memory will be used to load the program that is addressed
by the program counter. During the restart routine, the inter-
rupt mask bit is set and must be reset before the MPU can be
interrupted by TRQ. Power-up and reset timing and power-
down sequences are shown in Figures 9 and 10, respectively.

RESET, when brought low, must be held low at least three
clock cycles. This allows adequate time to respond internally
to the reset. This is independent of the tyc power-up reset
that is required.

When %E§E| is released it must go through the low-to-
high threshold without bouncing, oscillating, or otherwise
causing an erroneous reset (less than three clock cycles).
This may cause improper MPU operation until the next valid
reset.

NON-MASKABLE INTERRUPT (NMi)

A low-going edge on this input requests that a non-
maskable interrupt sequence be generated within the pro-
cessor. As with the interrupt request signal, the processor
will complete the current instruction that is being executed
before it recognizes the NI signal. The interrupt mask bit in
the condition code register has no effect on NMI.

The index register, program counter, accumulators, and
condition code registers are stored away on the stack. At the
end of the cycle, a 16-bit vectoring address which is located
in memory locations $FFFC and $FFFD is loaded causing the
MPU to branch to an interrupt service routine in memory.

A nominal 3 k@ pullup resistor to V¢ should be used for
wire-OR and optimum control of interrupts. NMi may be tied

FIGURE 9 — POWER-UP AND RESET TIMING

475V
Vee

Option 1
(See Note Below)

RESE

2k

—

Option 2
(See Figure 10 for
Power-down Condition)

RE

tpCr

NOTE: If option 1is chosen, RESET and RE pins can be tied together.

1-10
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directly to V¢ if not used.

Inputs TRQ and NMI are hardware interrupt lines that are
sampled when E is high and will start the interrupt routine on
a low E following the completion of an instruction.

Figure 11 is a flowchart describing the major decision
paths and interrupt vectors of the microprocessor. Table 1
gives the memory map for interrupt vectors.

TABLE 1 — MEMORY MAP FOR
INTERRUPT VECTORS

Vector Descrinti
MS LS -
$FFFE | SFFFF Restart
$SFFFC $FFFD Non-Maskable Interrupt
SFFFA | S$FFFB Software Interrupt
$FFF8 $FFF9 Interrupt Request

vVee

RE

FIGURE 10 — POWER-DOWN SEQUENCE

!R 475V

tPCSH
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VIH™KN |3 Cycles—>
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FIGURE 11 — MPU FLOWCHART
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FIGURE 12 — CRYSTAL SPECIFICATIONS

v Cin Cout
3.568 MHz 27 pF 27 pF
4 MHz 27 pF 27 pF
Es 3 6 MHz 20 pF 20 pF
COU‘I Y1 I Cin 8 MHz 18 pF 18 pF
Crystal Loading
IDL
181}
Y1
L1 c Rg
— *——
Cco
Nominal Crystal Parameters®
3.58 MHz 4.0 MHz 6.0 MHz 8.0 MHz
Rg 60 0 50 0 30-50 0 20-40 0
Cco 3.5 pF 6.5 pF 4-6 pF 4-6 pF
C1 0.015 pF 0.025 pF 0.01-0.02 pF 0.01-0.02 pF
Q > 40K > 30K > 20K >20K

*These are representative AT-cut parallel resonance crystal parameters only.
Crystals of other types of cuts may also be used.

Figure 13 — SUGGESTED PC BOARD LAYOUT

Example of Board Design Using the Crystal Oscillator

'1—20 mm max——3m

/Other Signals are Not Wired in this Area

r€——20 mm max——ﬁ

E Signal is Wired Apart from 38 Pin
/ and 39 Pin

E



FIGURE 14 — MEMORY READY SYNCHRONIZATION

axfo
Oscillator

EXTAL 39
38
TA
XTAE
EF6802 -
MR Q
Memory Ready
D Generated trom
CS Logic
SN74LS74

FIGURE 15 — MR NEGATIVE SETUP TIME REQUIREMENT

E Clock Stretch

~tpCS PCS
08V 08V

The E clock will be stretched at end of E high of the cycle during which MR negative meets the tpcs setup time. The tpcs setup time is
referenced to the fall of E. If the tpc g setup time is not met, E will be stretched at the end of the next E-high % cycle. E will be stretched in in-
tegral multiples of % cycles.

Resuming E Clocking

[e«—>}tpcs fe—>ttrcs Je—>ftpcs [e—>ttrcs
[ [ T

| |
Stretched E | | : 1

" il

The E clock will resume normal operation at the end of the ' cycle during which MR assertion meets the tpCg setup time. The tpCS setup time
is referenced to transitions of E were it not stretched. If tpcg setup time is not met, E will fall at the second possible transition time after MR is
asserted. There is no direct means of determining when the tpcs references occur, unless the synchronizing circuit of Figure 14 is used.




RAM ENABLE (RE — EF6802 ONLY)

A TTL-compatible RAM enable input controls the on-chip
RAM of the EF6802. When placed in the high state, the on-
chip memory is enabled to respond to the MPU controls. In
the low state, RAM is disabled. This pin may also be utilized
to disable reading and writing the on-chip RAM during a
power-down situation. RAM Enable must be low three
cycles before Vcc goes below 4.75 V during power-down.
RAM enable must be tied low on theEF6808. RE should be
tied to the correct high or low state if not used.

EXTAL AND XTAL

These inputs are used for the internal oscillator that may
be crystal controlled. These connections are for a parallel
resonant fundamental crystal (see Figure 12). (AT-cut.) A
divide-by-four circuit has been added so a 4 MHz crystal may
be used in lieu of @ 1 MHz crystal for a more -cost-effective
system. An example of the crystal circuit layout is shown in
Figure 13. Pin 39 may be driven externally by a TTL input
signal four times the required E clock frequency. Pin 38 is to
be grounded.

An RC network is not directly usable as a frequency
source on pins 38 and 39. An RC network type TTL or CMOS
oscillator will work well as long as the TTL or CMOS output
drives the on-chip oscillator.

LC networks are not recommended to be used in place of
the crystal.

If an external clock is used, it may not be halted for more
than tpwg L. The EF6802 and EF6808 are dynamic parts
except for the internal RAM, and require the external
clock to retain information.

MEMORY READY (MR)

MR is a TTL-compatible input signal controlling the stret-
ching of E. Use of MR requires synchronization with the 4xfg
signal, as shown in Figure 14. When MR is high, E will be in
normal operation. When MR is low, E will be stretched in-
tegral numbers of half periods, thus allowing interface to
slow memories. Memory Ready timing is shown in Figure 15.

MR should be tied high (connected directly to V¢ if not
used. This is necessary to ensure proper operation of the
part. A maximum stretch is toyc.

ENABLE (E)

This pin supplies the clock for the MPU and the rest of the
system. This is a single-phase, TTL-compatible clock. This
clock may be conditioned by a memory read signal. This is
equivalent to ¢2 on the EF6800. This output is capable of
driving one standard TTL load and 130 pF.

Vcc STANDBY (EF6802 ONLY)

This pin supplies the dc voltage to the first 32 bytes of
RAM as well as the RAM Enable (RE) control logic. Thus,
retention of data in this portion of the RAM on a power-up,
power-down, or standby condition is guaranteed. Maximum
current drain at Vg maximum is ISBB-

MPU INSTRUCTION SET

The instruction set has 72 different instructions. Included
are binary and decimal arithmetic, logical, shift, rotate, load,
store, conditional or unconditional branch, interrupt and
stack manipulation instructions (Tables 2 through 6). The in-
struction set is the same as that for the EF6800.

MPU ADDRESSING MODES

There are seven address modes that can be used by a pro-
grammer, with the addressing mode a function of both the
type of instruction and the coding within the instruction. A
summary of the addressing modes for a particular instruction
can be found in Table 7 along with the associated instruction
execution time that is given in machine cycles. With a bus
frequency of 1 MHz, these times would be microseconds.

ACCUMULATOR (ACCX) ADDRESSING
In accumulator only addressing, either accumulator A or
accumulator B is specified. These are one-byte instructions.

IMMEDIATE ADDRESSING

In immediate addressing, the operand is contained in the
second byte of the instruction except LDS and LDX which
have the operand in the second and third bytes of the in-
struction. The MPU addresses this location when it fetches
the immediate instruction for execution. These are two- or
three-byte instructions.

DIRECT ADDRESSING

In direct addressing, the address of the operand is contain-
ed in the second byte of the instruction. Direct addressing
allows the user to directly address the lowest 256 bytes in the
machine, i.e., locations zero through 266. Enhanced execu-
tion times are achieved by storing data in these locations. in
most configurations, it should be a random-access memory.
These are two-byte instructions.

EXTENDED ADDRESSING

In extended addressing, the address contained in the se-
cond byte of the instruction is used as the higher eight bits of
the address of the operand. The third byte of the instruction
is used as the lower eight bits of the address for the operand.
This is an absolute address in memory. These are three-byte
instructions.

INDEXED ADDRESSING

In indexed addressing, the address contained in the se-
cond byte of the instruction is added to the index register’s
lowest eight bits in the MPU. The carry is then added to the
higher order eight bits of the index register. This result is
then used to address memory. The modified address is held
in a temporary address register so there is no change to the
index register. These are two-byte instructions.



IMPLIED ADDRESSING

In the implied addressing mode, the instruction gives the
address (i.e., stack pointer, index register, etc.). These are
one-byte instructions.

RELATIVE ADDRESSING
In relative addressing, the address contained in the second

byte of the instruction is added to the program counter’s
lowest eight bits plus two. The carry or borrow is then added
to the high eight bits. This allows the user to address data
within a range of — 125 to + 129 bytes of the present instruc-
tion. These are two-byte instructions.

TABLE 2 — MICROPROCESSOR INSTRUCTION SET — ALPHABETIC SEQUENCE

ABA

ADD
AND
ASL
ASR

BCC
BCS
BEQ
BGE
BGT
BHI

BIT

BLE
BLS
BLT

BMI

BNE
BPL
BRA
BSR
BVC
BvVS

CBA
cLC
cu

Add Accumulators
Add with Carry

Add

Logical And
Arithmetic Shift Left
Arithmetic Shift Right

Branch if Carry Clear
Branch if Carry Set

Branch if Equal to Zero
Branch if Greater or Equal Zero
Branch it Greater than Zero
Branch if Higher

Bit Test

Branch if Less or Equal
Branch if Lower or Same
Branch if Less than Zero
Branch if Minus

Branch if Not Equal to Zero
Branch if Plus

Branch Always

Branch to Subroutine
Branch if Overfiow Clear
Branch if Overflow Set

Compare Accumulators
Clear Carry
Clear Interrupt Mask

CLR
CLv
CMP
COM
CPX
DAA
DEC
DES
DEX
EOR

INC
INS
INX
JMP.
JSR
LDA
LDS
LDX
LSR
NEG
NOP

ORA
PSH

Clear

Clear Overflow
Compare
Complement

Compare Index Register

Decimal Adjust
Decrement

Decrement Stack Pointer
Decrement Index Register SEl

Exclusive OR
Increment

Increment Stack Pointer
Increment Index Register

Jump
Jump to Subroutine

Load Accumulator
Load Stack Pointer
Load Index Register
Logical Shift Right

Negate
No Operation

Inclusive OR Accumulator

Push Data

PUL Pull Data
ROL Rotate Left
ROR Rotate Right
RTI Return from Interrupt
RTS Return from Subroutine
SBA Subtract Accumulators
SBC Subtract with Carry
SEC Set Carry
Set Interrupt Mask
SEV Set Overflow
STA Store Accumulator
STS Store Stack Register
STX Store Index Register
sus Subtract
Swi Software Interrupt
TAB Transfer Accumulators
TAP Transfer Accumulators to Condition Code Reg.
TBA Transfer Accumulators
TPA Transfer Condition Code Reg. to Accumulator
TST Test
TSX Transfer Stack Pointer to Index Register
TXS Transter Index Register to Stack Pointer
WAI Wait for Interrupt




TABLE 3 — ACCUMULATOR AND MEMORY INSTRUCTIONS

MODES BOOLEAN/ARITHMETIC OPERATION COND. CODE REG.
IMMED DIRECT INDEX EXTND | IMPLIED (AN register labels sjefaf2]1]o
0P ONS op ~ =|op ~ op ~ =|op o ~ = refer to contents) HlVIN|ZIV]C
Add A0DA |38 2 298 2|a8 5 2|88 4 3 AsM=A tleftfritie
ADDB [ cB 2 2|08 3 2[|EB 5 2|FB 4 3 BeM~8 tlefrfr]tft
Add Acmites ABA 18 2 1 |A+B=~A tleftjrjtyt
Add with Carry ADCA |89 2 2[99 3 2|A3 5 2|89 4 3 AsMiC=A te|rfrftft
ADCB [ C9 2 2|09 3 2(|€9 5 2|F3 4 3 B+M+C=B HORHEE
And ANDA | 84 2 2|9 3 2(Ad 5 2[B4 4 3 ArM—A ofefr]t|R|e
ANDB | C2 2 2|04 3 2{E4 5 2|F4 4 3 B-M=~8 ole|r|1|R|e
Bit Test BITA 85 2 2[9 3 2(A5 5 2|85 4 3 AM eleft(t(R[e
8IT8 €5 2 2|05 3 2|€5 5 2|F5 4 3 B-M elelr|t[r|e
Clear CLR 6F 7 2|7 6 3 00-~M e|e|RISIRIR
CLRA F 2 1| 00-A efe|R|S[RIR
CLR8 SF 2 1| 00-8 ole|nfs(rir
Compare cMPA | 81 2 2|91 3 2[Al 5 2|81 4 3 A-M ofleftftfr|t
cMP €l 2 2|01 3 2/€1 5 2{Ft 4 3 B-M ejefrfrfrit
Compare Acmitrs CBA nmo2 1|a-8 ofeft|tft|?
Complement, 1s com 63 7 2|73 6 3 =M ele RIS
coma 43 2 1 (A=A ele|1]|1[Rs
coms 53 2 1 |B-~8 o|efi]t|R]S
Complement, 2's NEG 60 7 2|70 6 3 00-M—M ole|11DO
(Negate) NEGA 4 2 1 [ 00-A—A olef11DID
NEGB 50 2 1| 00-8—8 oleft| 1D
Decimal Adjust, A DAA 19 2 1 | Converts Binary Add. of BCD Characters | @@ |1 (1] 1D
nto BCO Format
Decrement DEC 6A 7 2/7A 6 3 M-1=M ofelt|tfDe
DECA A 2 1| A-1-A Qoo
DECB S5A 2 1 [B-1+8 ofeft|t(Dfe
Exclusive OR EORA | 88 2 2(9 3 2[A8 5 2(8B8 4 3 A@M =~ A eleit]I|R|e
EORB | C8 2 2fD8 3 2|€ 5 2[F8 4 3 BOM~8 efeft|t(rfe
Increment INC 6 7 2{1c 6 3 Mel=m ole|1|1i®Ne
INCA 4 2 1 A=A eleft]|t[®]e
INCB SC 2 1 |B+1=8B ole|1]|1iGNe
Load Acmitr LOAA | 86 2 2[9% 3 2|A6 5 2[86 4 3 M-a ofelr|tfr|e
LoAB | C6 2 2|D6 3 2(E6 S5 2|F6 4 3 M-8 elelt|I(Rle
0r, Inclusive ORAA [8A 2 2|9A 3 2[AA 5 2|BA 4 3 A+M=A ofleftltlr]e
ORAB | CA 2 2|DA 3 2[EA 5 2|FA 4 3 B+M-~8B elejt|i[R|e
Push Data PSHA 36 4 1 [ A-=Mgp,SP—1=SP elejejojole
PSHB 37 4 1| B=Mgp,SP~1-=SP ojojo(ofoie
Pull Data PULA 32 4 1| SP+1-=SP Mgp=A oleje]e|o]e
PULB 33 4 1| SP+1-SP Msp~B elejojofele
Rotate Left ROL 69 7 2179 6 3 M eole}l I 1
ROLB 59 2 1|8 ¢ b7 = b0 ole|t ll
Rotate Right ROR 66 7 2(716 6 3 M CICIRARE G |
RORA % 2 1A ool ll
RORB 56 2 1|8 c o7 = olelt 11
Shift Lett, Arithmetic ASL 68 7 2/18 6 3 [ - oleft Il
ASLA 8 2 1| A 0 - gOQoon-o ooll!
ASLB 8 2 1|8 c b7 b0 ofef1]1|@N!
Shift Right, Arithmetic ASR 6/ 7 2|1 & 3 M - ejo|! ! 1
ASRA a2 1 A}%}E-D ofe|t]1f®):
ASRB 7 2 1|8 b7 0 C BEHAGH
Shift Right, Logic LSR 64 7 2|78 6 3 M - o|le(R[IIB)!
LSRA 4 2 1A 0~OIIIIm - 0 elelr1IE)!
LSR8 4 2 1|8 b7 LU olefr|1|@N!
Store Acmitr STAA 97 4 2/A7 6 2/8B7 5 3 A=M ele[t|1|Rle
STAB 07 4 2|€7 6 2|F1 5 3 B~M oleli|ifrfe
Subtract SUBA 80 2 29 3 2[A0 5 2[80 4 3 A-M=A eleftit]1ft
sus8 0 2 2{00 3 2|€0 5 2([F0 4 3 8-M=8 ofeft]i]1]1
Subtract Acmltrs SBA 10 2 1| A-8=A eleftit]tft
Subte. with Carry SBCA 82 2 2{9 3 2|A2 5 2{8B2 4 3 A-M-C~A DOHHEHE
SBCB €2 2 2{D2 3 2|E2 5 2({F2 4 3 8—M-C~=8 efefrit] 1]
Transfer Acmlitrs TAB 16 2 1) A~8 elefi|tIR|®
TBA 17 2 1 B—=A ejo|l|I|R|®
Test, Zero or Minus TST 60 7 2/ & 3 M- 00 o|e|1]1|R|R
TSTA 0 2 1| a-00 elelt|1fr|r
TSTB 50 2 1| 8-00 ejle|1i1]|R[R
H1{N]Z|V]|C
LEGEND CONDITION CODE SYMBOLS:
0P Operation Code (Hexadecimall + Boolean Inclusive OR.
~  Number of MPU Cycles: ©  Boolean Exclusive OR. H  Half-carry from bit 3
= Number of Program Bytes, ] Complement of M. i Interrupt mask
+ Aclthmetic Plus, - Transter Into; N Negative (sign bit)
- Arithmetic Minus, 0 Bit = Zero, z Zero (byte)
-+ Boolean AND, 00 Byte = Zero. V. Overtiow, 2's complement
Mgp  Contents of memory location pointed to be Stack Pointer, c Carry trom bit 7
R Reset Always
Note - Accumulator addressing mode instructions are included in the column for IMPLIED addressing S Set Always
! Test and set if true, cleared otherwise
®  NotAffected



TABLE 4 — INDEX REGISTER AND STACK MANIPULATION INSTRUCTIONS

COND. CODE REG.

IMMED DIRECT INDEX EXTND IMPLIED 5(4;32/1
POINTER OPERATIONS MNEMONIC | OP | ~| # |OP |~ | # |OP |~ | #|OP| ~ | #|OP|~ | % | BOOLEAN/ARITHMETIC OPERATION |H I N |Z|V|C
Compare Index Reg cPX sc (3| 3foc|af2{Aac|6|2][ec|s |3 Xy =M X~ (M+1) ooD|1 @)@
Decrement Index Reg DEX 09|41 X=1=X olejoiliofe
Decrement Stack Pntr DES 34,4 (1 SP- 18P ojle/ojolole
Increment Index Reg INX 08 (a1 X+1 =X ole/o|i|e e
Increment Stack Pntr INS 314 SP+ 18P DO ICIR N
Load Index Regq LOX CE|3| 3|DE|4| 2 EE|6 |2 |FE|5 |3 M=Xy, (M+ 1) =X o[e[@I[R|@
Load Stack Pntr L0S 8E (3| 3(9E {4 | 2 AE(6| 2 (BE|S |3 M—=SPy, (M+1)—~SP oo/ :|R|e
Store Index Reg STX OF | 5| 2 {EF|7 | 2[FF|6 |3 Xy =M X —=(M+1) DROMEI
Store Stack Patr STS oF | 5| 2|AF| 7| 2[8F|6 |3 SPH =M, SPL—=(M+1) DOIRLIK
Indx Reg — Stack Pntr TX$ 3% )4 |1 X ~1-8P oo o(ofo|e
Stack Pntr — Indx Reg TSX i 304 |1 SP+1—=X o|o/o(ofoe

TABLE 5 — JUMP AND BRANCH INSTRUCTIONS
COND. CODE REG.

RELATIVE INDEX EXTND IMPLIED S/4/3]2]1]0
OPERATIONS MNEMONIC OP|~ | #|/OP)~ | # /0P| ~| #|0P |~ |# BRANCH TEST Hil|N|lZ]V]C
Branch Always BRA 2|4 |2 None oo eo|oio|e
Branch It Carry Clear BCC 2414 |2 c=0 oo o o0loe
Branch If Carry Set BCS 2514 |2 c=1 oo o oo
Branch If = Zero BEQ 27 |4 |2 Z=1 o olejo ole
Branch If > Zero BGE 264 |2 N®OV=0 e/ e 000 e
Branch It > Zero BGT 2€ (4 |2 Z+IN®V)=0 o/ o o /0|0 |e
Branch If Higher BHI 214 (2 C+Z=0 o e(ofo oo
Branch If < Zero BLE 2°F 14 |2 Z+IN®V)I=1 CREC R AR NN
Branch It Lower Or Same BLS 23142 C+Z=1 oo/ olo|e|e
Branch If < Zero BLT 201412 NOV=1 e/ eo/eo|o 00
Branch If Minus BMI (42 N= oo 00 0|0
Branch If Not Equal Zero BNE 2|4 |2 Z=0 e/ eleo oo
Branch If Overflow Clear 8VC 28|42 V=0 o/ oo/ 0|0 0
Branch It Overflow Set BVS 29(4 |2 v=1 ol oo/ 0o
Branch If Plus BPL 2Al 4|2 N=0 ol o o/ e|0o|e
Branch To Subroutine BSR 808 |2 o/ ool eoie e
Jump e 6E| 4| 2|7 3|3 } See Special Operations. el e|0o|/ 00 0
Jump To Subroutine JSR AD| 8| 2[8D[9]3 (Figure 16) o/ ejo/ojeje
No Operation NOP 012 |1 Advances Prog. Cotr. Only LA R R B N ]
Return From Interrupt RTI 3B (101
Return From Subroutine RTS 39)5 |1 e oo elo|e
Software Interrupt SWI F |12 See Special Uperations e/l oo oo |0
Wait for Interrupt WAl 3€ 1 ; (Figure 16) Q)] e| e

117




FIGURE 16 — SPECIAL OPERATIONS

SPECIAL OPERATIONS
JSR, JUMP TO SUBROUTINE:
PC _ Main Program s Stack Subroutine
n | AD=JSR - §P-2 INX + K
INDXO - { n+1 | K= Offset® @ sp-1 | [n+2l H
n+2 | Next Main instr. sp | Ine2l L
*K = 8:Bit Unsigned Value In+2lyand {n+2]| Formn+2
PC Main Program s Stack [ Subroutine
n [ 80-JsR —~ §p-2 s
n+1 | SH=Subr. Addr E:'\v sp-1 | [n+31 H ]
Be a+2 | SL- Subr Addr, P lnsdi L (S Formed From Sy and S )
n+3 | Next Main Instr

BSR, BRANCH TO SUBROUTINE:

e

E

n+l

n+2

*K = 7-Bit Signed Value;

Main Program

80 = BSR
4 K = Offset*

Next Main Instr.

— = Stack Pointer After Execution.

hig Stack

— §p-2
l:> sP-1 | In+2l H
SP | [n+2] L

n+2 Formed From [n+2l yand [n+ 2]

PC Subroutine

n+2:K

JMP, JUMP:
PC  Main Program P Main Program
n | 7E=JMP
n+1 [Ky = Next Address
INDXD EXTENDED { n+2 [K_ = Next Address
H
 [estimsrueton]
RTS, RETURN FROM SUBROUTINE:
PC Subroutine sp Stack PC  Main Program
B sp n [ Next Main Instr. |
— sP+2 | N
RTI, RETURN FROM INTERRUPT:
pg Interrupt Program SP Stack pC Main Program
s —=> s n [ Next Main tnst. ]
SP+1 Condition Code
SP+2 | Acmitr B
SP+3 Acmltr A
SP+4 Index Register (Xp)
SP+5 Index Register (X|)
SP+68 | PCH
— sp+7 | PCL

(Bit V)
(8t C)
(81 C

Bit V)
(8it V)
BitV)

TABLE 6 — CONDITION CODE REGISTER MANIPULATION INSTRUCTIONS

COND. CODE REG.

IMPLIED §14j3j2(1]0
OPERATIONS OP | ~ | #|BOOLEANOPERATION| H | | [N |2 c
Clear Carry cLe oci2 1 0-~C e o o 0|0 R
Clear interrupt Mask cLl 0Ef2 |1 [Rd] e(R|o® (0o e
Clear Overflow CLv 0A}2 [ 0~V oo o e |R|®
Set Carry SEC |2 |1 1-C DRI RERERES
Set interrupt Mask SEI OF |2 {1 1=t e|S|e ej|o|e
Set Overflow SEV 08|21 1=+v eje|oieis|e
Acmitr A~ CCR TAP 062 |1 A~CCR —_—@—
CCR ~ Acmitr A TPA ]2 CCR=A elejeje]e]e

CONDITION CODE REGISTER NOTES:

Test: Result = 100000007

Test: Result # 000000007

Test: Decimal value of most sigmificant BCO Character greater than nine?
{Not cleared if previously set.}

Test: Operand = 10000000 prior to execution?

Test: Operand = 01111111 prior to execution?

Test: Set equal to result of N®C after shift has occurred.

(Bit set 1t test is true and cleared otherwise)

(BitN)
(Bt v)
(Bit N}
(A

(B 1)

- = ©ww~
za

(AN}

Test: Sign bit of most significant (MS) byte = 1?

Test: 2's complement overflow from subtraction of MS bytes?
Test: Result less than zero? (Bit 15 = 1)

Load Condition Code Register from Stack. {See Special Operations)
Set when interrupt occurs. If previously set, a Non-Maskable
Interrupt is required to exit the wait state.

Set according to the contents of Accumulator A.



TABLE 7 — INSTRUCTION ADDRESSING MODES AND ASSOCIATED EXECUTION TIMES
(Times in Machine Cycle)

penjdu
pexapuj
papuaix3y
wang
ajeipaww
X0V

(puesadp jeng)

aAnejay
pajdw)
paxapu|
papuaix3
wang
aepawwy
X2V

(PuesedQ |enQ)

ettt oeecvccssvevroeoelunnoenanecseseNananNnevwwom
N O OTHDWNWOWWOWNN N 6 6N~ 0 0 0D & 00O ©® 000 0 0 0 o
©eeMOTONOO 6T 680D 60 0TS EOINWOTSOOOO00O0 OO
® 0 0 0 EMT T 0060 @ 8 008 0 OM OB PITUINM®G® O OO O &0 00
® 9 0 0 aNNM e 0 8N ¢ 0 0060 06 0N © 00 000N © 000 0 0 0 0 o

N ©® 00000 0CUCN S 06 060NN © 0060 0600 00000000 00 000

b3 x x x x
QLT I I _ngQQ_> Osma<« Xz
OnxtaxrILouxad = <L X @ L=X Xz
0C0KWOTH OO0 F-FODBULLUFRF-~23 I<BANND
22224888935 R draabhnbhnnnnnerCER22P2
® 0 0 0 ¢ EVTITIITT OTITITITTTITOTT 00000000000 00

N © 060606000 0000000000000 INNANNONOGSOSINOITTO

G WLWWINTI & 0. 006 006N & 0 00 000 ¢ 00 000 DN eONO® O

T T TWW & 06000606 00 0000060 090600860 WITON OO EO®OIYT

OMMM & 0 0.0 06006 06M 6 & 0060008 0 060 0000 0MmM T 000 0M

GO ©06 0600060060000 0600000000000 0oMmoeo NN

® 8 0 QNN © 0 0 0 8 0 006 0 0 0 0 0 0 0 00 90 NS INOS SN GO BSOS

X X X x x x
CO0Q_TQN W — SWILTONCLO L3xcOnXE
58823500500 UnEs8REG9283 55233530058
<D DDOOODNDOVOONODDODDOOCO0OO0OCOO0OOOQW

Interrupt time is 12 cycles from the end of

NOTE:

the instruction being executed, except following

a WA instruction. Then it is 4 cycles.
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SUMMARY OF CYCLE-BY-CYCLE OPERATION

Table 8 provides a detailed description of the information
present on the address bus, data bus, valid memory address
line (VMA), and the read/write line (R/W) during each cycle
for each instruction.

This information 1s useful in comparing actual with ex-
pected results during debug of both software and hardware

as the control program is executed. The information is
categorized in groups according to addressing modes and
number of cycles per instruction. (In general, instructions
with the same addressing mode and number of cycles ex-
ecute in the same manner; exceptions are indicated in the
table.)

TABLE 8 — OPERATIONS SUMMARY

Address Mode I Cycle VMAI Rlﬂ
and Instructions Cycles # Line Address Bus Line Data Bus
IMMEDIATE
ADC EOR 1 1 Op Code Address 1 Op Code
:33 822 2 2 1 Op Code Address + 1 1 Operand Data
BIT SBC
CMP suB
CcPX 1 1 Op Code Address 1 Op Code
tgi 3 2 1 Op Code Address + 1 1 Operand Data (High Order Byte)
3 1 Op Code Address + 2 1 Operand Data (Low Order Byte)
DIRECT
ADC EOR 1 1 Op Code Address 1 Op Code
ADD LDA
AND ORA 3 2 1 Op Code Address + 1 1 Address of Operand
BIT SBC 3 1 Address of Operand 1 Operand Data
CMP  SuB
CPX 1 1 Op Code Address 1 Op Code
tgi 4 2 1 Op Code Address + 1 1 Address of Operand
3 1 Address of Operand 1 Operand Data (High Order Byte)
4 1 Operand Address + 1 1 Operand Data (Low Order Byte)
STA 1 1 Op Code Address 1 Op Code
a 2 1 Op Code Address + 1 1 Destination Address
3 0 Destination Address 1 Irrelevant Data (Note 1)
4 1 Destination Address 0 Data from Accumulator
STS 1 1 Op Code Address 1 Op Code
STX 2 1 Op Code Address + 1 1 Address of Operand
5 3 Y Address of Operand 1 Irrelevant Data (Note 1)
4 1 Address of Operand 0 Register Data (High Order Byte)
5 1 Address of Operand + 1 (] Reégister Data (Low Order Byte)
INDEXED
JMP 1 1 Op Code Address 1 Op Code
4 2 1 Op Code Address + 1 1 Offset
3 0 Index Register 1 Irrelevant Data (Note 1)
4 0 Index Register Plus Offset (w/o Carry) 1 Irrelevant Data (Note 1)
ADC EOR 1 1 Op Code Address 1 Op Code
ARD on 2 | 1 | OpCode Address+1 1| Offset
BIT SBC 5 3 0 Index Register 1 Irrelevant Data (Note 1)
CmP sus 4 0 Index Register Plus Offset (w/o Carry) 1 Irrelevant Data (Note 1)
5 1 Index Register Plus Offset 1 Operand Data
CPX 1 1 Op Code Address 1 Op Code
LB 2 | 1 | OpCode Address+ 1 1| Offser
6 3 [} Index Register 1 Irrelevant Data (Note 1)
a4 0 Index Register Plus Offset (w/o Carry) 1 Irrelevant Data (Note 1)
5 1 Index Register Plus Offset 1 Operand Data (High Order Byte)
6 1 Index Register Plus Offset + 1 1 Operand Data (Low Order Byte)
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TABLE 8 — OPERATIONS SUMMARY (CONTINUED)

Address Mode , Fvclo VMA R/W
and Instructions Cycles & Line Address Bus Line Data Bus
INDE XED (C. d)
STA 1 1 Op Code Address 1 Op dee
2 1 Op Code Address + 1 1 Offset
6 3 o Index Register 1 Irrelevant Data (Note 1)
4 0 Index Register Plus Offset (w/o Carry) 1 Irretevant Data (Note 1)
5 0 Index Register Plus Offset 1 Irrelevant Data (Note 1)
6 1 Index Register Plus Offset V) Operand Data
ASL LSR 1 1 Op Code Address 1 Op Code
éig ggﬁ 2 1 Op Code Address + 1 1 Offset
ggg ??F 7 3 o Index Register 1 Irrelevant Data (Note 1)
INC 4 ) Index Register Plus Offset (w/o Carry) 1 Irrglevant Data (Note 1)
5 1 Index Register Plus Offset 1 Current Operand Data
6 0 Index Register Plus Offset 1 Irrelevant Data (Note 1)
7 1/0 Index Register Plus Offset (1] New Operand Data (Note 3)
{Note
3)
STS 1 1 Op Code Address 1 Op Code
STX 2 1 Op Code Address + 1 1 Offset
7 3 ) Index Register 1 Irrelevant Data (Note 1)
4 0 Index Register Plus Offset (w/o Carry) 1 Irrelevant Data (Note 1)
5 0 Index Register Plus Offset 1 Irrelevant Data (Note 1)
6 1 Index Register Plus Offset o Operand Data (High Order Byte)
7 1 index Register Plus Offset + 1 0 Operand Data (Low Order Byte)
JSR 1 1 Op Code Address 1 Op Code
2 1 Op Code Address + 1 1 Offset
3 0 Index Register 1 Irrelevant Data (Note 1)
8 4 1 Stack Pointer 0 Return Address (Low Order Byte)
5 1 Stack Pointer — 1 o Return Address (High Order Byte)
6 ] Stack Pointer — 2 1 irrelevant Data (Note 1)
7 [} Index Register 1 Irrelevant Data (Note 1)
8 0 Index Register Plus Offset (w/o Carry) 1 Irrelevant Data (Note 1)
EXTENDED
JMP 1 1 Op Code Address 1 Op Code
3 2 1 Op Code Address + 1 1 Jump Address (High Order Byte)
3 1 Op Code Address + 2 1 Jump Address (Low Order Byte)
ADC EOR 1 1 Op Code Address 1 Op Code
::\j‘g ggﬁ 4 2 1 Op Code Address + 1 1 Address of Operand (High Order Byte)
BIT SBC 3 1 Op Code Address + 2 1 Address of Operand (Low Order Byte)
CMP SUB -4 1 Address of Operand 1 Operand Data
CPX 1 1 Op Code Address 1 Op Code
tg)s( 2 1 Op Code Address + 1 1 Address of Operand (High Order Byte)
5 3 1 Op Code Address + 2 1 Address of Operand (Low Order Byte)
4 1 Address of Operand 1 Operand Data (High Order Byte)
5 1 Address of Operand + 1 1 Operand Data (Low Order Byte)
STA A 1 1 Op Code Address 1 Op Code
STA B 2 1 Op Code Address + 1 1 Destination Address (High Order Syte)
5 3 1 Op Code Address + 2 1 Destination Address (Low Order Byte)
4 0 Operand Destination Address 1 Irrelevant Data (Note 1)
5 1 Operand Destination Address (o] Data from Accumulator
ASL LSR 1 1 Op Code Address 1 Op Code
éls_g gg‘i 2 1 Op Code Address + 1 1 Address of Operand (High Order Byte)
COM ROR 6 3 1 Op Code Addrass + 2 1 Address of Operand (Low Order Byte)
?NEg TST 4 1 Address of Operand 1 Current Operand Data
5 0 Address of Operand 1 Irrelevant Data (Note 1)
6 1/0 Address of Operand 0 New Operand Data (Note 3)
(N:;;te
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TABLE 8 — OPERATIONS SUMMARY (CONTINUED)

Address Mode l J cvcl.IVMA l RAW r
and Instructions Cycles # | Line Address Bus Line Data Bus
EXTENDED (Continued)
STS 1 1 Op Code Address 1 Op Code
STX 2 1 Op Code Address + 1 1 Address of Operand (High Order Byte)
6 3 1 Op Code Address + 2 1 Address of Operand (Low Order Byte)
4 (o] Address of Operand 1 Irrelevant Data (Note 1)
5 1 Address of Operand 0 Operand Data (High Order Byte)
6 1 Address of Operand + 1 ] Operand Data (Low Order Byte)
JSR 1 1 Op Code Address 1 Op Code
.2 1 Op Code Address + 1 1 Address of Subroutine (High Order Byte)
3 1 Op Code Address + 2 1 Address of Subroutine (Low Order Byte)
4 1 Subroutine Starting Address 1 Op Code of Next Instruction
9 5 1 Stack Pointer ] Return Address (Low Order Byte)
6 1 Stack Pointer — 1 0 Return Address (High Order Byte)
7 0o Stack Pointer — 2 1 Irrelevant Data (Note 1)
8 0] Op Code Address + 2 1 Irrelevant Data (Note 1)
9 1 Op Code Address + 2 1 Address of Subroutine (Low Order Byte)
INHERENT
ABA- DAA SEC 1 1 Op Code Address 1 Op Code
ASL DEC SEI 2 .
ASR INC SEV 2 1 Op Code Address + 1 1 Op Code of Next Instruction
CBA LSR TAB
CLC NEG TAP
CLI NOP TBA
CLR ROL TPA
CLV ROR TST
COM SBA
DES 1 1 Op Code Address 1 Op Code
PNESX 4 2 1 Op Code Address + 1 1 Op Code of Next Instruction
INX 3 0 Previous Register Contents 1 Irrelevant Data (Note 1)
4 0 New Register Contents 1 Irrelevant Data (Note 1)
PSH 1 1 Op Code Address 1 Op Code
4 2 1 Op Code Address + 1 1 Op Code of Next Instruction
3 1 Stack Pointer 0 Accumulator Data
4 0 Stack Pointer — 1 1 Accumulator Data
PUL 1 1 Op Code Address 1 Op Code
4 2 1 Op Code Address + 1 1 Op Code of Next Instruction
3 0 Stack Pointer 1 Irrelevant Data (Note 1)
4 1 Stack Pointer + 1 1 Operand Data from Stack
TSX 1 1 Op Code Address 1 Op Code
a 2 1 Op Code Address + 1 1 Op Code of Next Instruction
3 0 Stack Pointer 1 Irrelevant Data (Note 1)
4 0 New Index Register 1 Irrelevant Data (Note 1)
TXS 1 1 Op Code Address 1 Op Code
4 2 1 Op Code Address + 1 1 Op Code of Next Instruction
3 1] Index Register 1 Irrelevant Data
4 0 New Stack Pointer 1 Irrelevant Data
RTS 1 1 Op Code Address 1 Op Code
2 1 Op Code Address + 1 1 Irrelevant Data (Note 2)
5 3 0 Stack Pointer 1 irrelevant Data (Note 1)
4 1 Stack Pointer + 1 1 Address of Next Instruction (High
Order Byte)
5 1 Stack Pointer + 2 1 Address of Next Instruction (Low
Order Byte)
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TABLE 8 — OPERATIONS SUMMARY (CONCLUDED)

Address Mode ] Cyclo}VMA | R/ﬁ[
and Instructions Cycles £ Line Address Bus Line Data Bus
INHERENT (Continued)
WAI 1 1 |Op Code Address 1 [Op Code
2 1 |Op Code Address + 1 1 | Op Code of Next instruction
3 1 |Stack Pointer 0 |Return Address (Low Order Byte)
4 1 |Stack Pointer — 1 0 | Return Address (High Order Byte)
9 5 1 [Stack Pointer — 2 0 | Index Register (Low Order Byte)
6 1 |Stack Pointer — 3 0 |Index Register (High Order Byte)
7 1 |Stack Pointer — 4 0 | Contents of Accumulator A
8 1 |Stack Pointer — 5 0 | Contents of Accumulator B
9 1 |Stack Pointer — 6 1 | Contents of Cond. Code Register
RT! 1 1 1Op Code Address 1 | Op Code
2 1 |[Op Code Address + 1 1 |[lrrelevant Data (Note 2)
3 0 ([Stack Pointer 1 |[lIrrelevant Data (Note 1)
4 1 |Stack Pointer + 1 1 | Contents of Cond. Code Register from
Stack
10 5 1 |Stack Pointer + 2 1 | Contents of Accumulator B from Stack
6 1 |Stack Pointer + 3 1 | Contents of Accumulator A from Stack
7 1 [Stack Pointer + 4 1 |Index Register from Stack (High Order
Byte)
8 1 [Stack Pointer + 5 1 | Index Register from Stack (Low Order
Byte)
9 1 |Stack Pointer + 6 1 | Next Instruction Address from Stack
(High Order Byte)
10 1 |Stack Pointer + 7 1 | Next Instruction Address from Stack
(Low Order Byte)
SWi 1 1 |Op Code Address 1 | Op Code
2 1. |Op Code Address + 1 1 |!rrelevant Data (Note 1)
3 1 |Stack Pointer 0 [Return Address (Low Order Byte)
4 1 |Stack Pointer — 1 0 | Return Address (High Order Byte)
5 1 |Stack Pointer — 2 0 [Index Register (Low Order Byte)
12 6 1 |Stack Pointer — 3 0 | Index Register (High Order Byte)
7 1 |Stack Pointer — 4 0 [ Contents of Accumulator A
8 1 |[Stack Pointer — 6 0 | Contents of Accumulator B
9 1 |Stack Pointer — 6 0 | Contents of Cond. Code Ragister
10 0 |Stack Pointer — 7 1 | Irrelevant Data (Note 1)
1 1 |Vector Address FFFA (Hex) 1 der}ess of Subroutine (High Order
yte
12 1 |Vector Address FFFB (Hex) 1 iB\ddr)ess of Subroutine (Low Order
yte
RELATIVE
BCC BHI BNE 1 1 | Op Code Address 1 | Op Code
A ‘ 2 | 1 |OpCode Address + 1 1 | Branch Offset
BGE BLT BVC 3 0 |Op Code Address + 2 1 [ Irrelevant Data (Note 1)
8GT BMI BVS 4 0 | Branch Address 1 | Irrelevant Data (Note 1)
BSR 1 1 |Op Code Addrass 1 | Op Code
2 1 | Op Code Address + 1 1 | Branch Offset
3 0 | Return Address of Main Program 1 | Irrelevant Data (Note 1)
8 4 1 | Stack Pointer 0 | Return Address (Low Order Byte)
5 1 |Stack Pointer — 1 0 | Return Address (High Order Byte)
6 0 (Stack Pointer — 2 1 | lrrelevant Data (Note 1)
7 0 | Return Address of Main Program 1 | Irrelevant Data (Note 1)
8 0 | Subroutine Address (Note 4) 1 | Irrelevant Data (Note 1)
NOTES:
1. If device which is addressed during this cycle uses VMA, then the Data Bus will go to the high-impedance three-state condition.

Depending on bus capacitance, data from the previous cycle may be retained on the Data Bus
Data is ignored by the MPU.
For TST, VMA =0 and Operand data does not change.
MS Byte of Address Bus=MS Byte of Address of BSR instruction and LS Byte of Address Bus=LS Byte of Sub-Routine Address

EANS
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PHYSICAL DIMENSIONS

CB-182

e max ©x254(2) emox 457mex
e ele%ouA#oJ-?c¢e .fcé
ARV ARREEAAI Sstme
s /e ‘
ot | r_. - -
3) /4 ' / 02 _QA,
3! =10: >Tise
1524
(2 P SUFFIX
s~ p:] PLASTIC PACKAGE
fom Won S B o R W B e W §
Datum 7 5
} l[;: :nmmnl dimension
] L.——————-- ool posi
Orz // rue geometrical position
o .
.UI D?/UULJULJ |-} uuuv;'n
53 mox. L4
il
40 pins
DIN, ]
ASIF F-19 CB-182
CEl DATA. JEDEC SITELESC C SUFFIX
* T CERAMIC PACKAGE
ORDERING INFORMATION
| EF68A02 | C M| BB
T
Device | I Screening level
Package Oper. temp.
The table below shows all suffix ions for k il and
level. Other possibilities on request.
DEVICE PACKAGE OPER. TEMP SCREENING LEVEL
[+ J P E FN L v M Std D G/B | B/B
[ ] [ ] [ ] [ ] [ ]
EF§802/08 (1.0 MHz) ] [ ] L] [ ]
[ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ) L]
EF68A02/A08 (1.5 MHz) [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]
o
EF68B02/B08 (2.0 MHz) hd hd d
[ ] [ ] L] L]

Examples : EF6802C, EF6802CV, EF6802EM, EF6802EM G/B

Package : C: Ceramic DIL, J : Cerdip DIL, P : Plastic DIL, E: LCCC, FN: PLCC.
Oper. temp.: L*: 0°C to +70°C, V: —40°C to +85°C, M: —55°C to +125°C, *: may be omitted.
Screening level : Std : (no-end suffix), D : NFC 96883 level D,

G/B : NFC 96883 level G, B/B : NFC 96883 level B and MIL-STD-883C level B.
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CB-521

FN SUFFIX
PLCC 44

CB-708

E SUFFIX
LCCC 44

Hedl0
14662

a0
TTTT T os

ew 1,27 eceeeee-ico max 17,40
Typ. 17,65
N 661
o812 44 pins-
0,64
DIN min- 0533 Y
IMO-047-AC CB-521
cEl DATA. JEDEC SITELESC

209 mox.
107
147
o
.
-
[
egl27 ‘;-#‘i-;-:-;- -;-rl= \_Datum _:2':}‘
1
M pins
DIN ]
CB-708
CEl DATA. JEDEC SITELESC
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THOMSON|

COMPONENTS

@

MOSTEK

EF6801°EF6803

MICROCOM ER/MICROPROCESSOR (MCU/MP

The EF6801 is an B-bit single-chip microcomputer unit (MCU) which
significantly enhances the capabilities of the 6800 family of parts. It includes
an upgraded 6800 microprocessor unit (MPU) with upward-source and
object-code compatibility. Execution times of key instructions have been
improved and several new instructions have been added including an unsigned
multiply. The MCU can function as a monolithic microcomputer or can be
expanded to a 64K byte address space. It is TTL compatible and requires
one + 5-volt power supply. On-chip resources include 2048 bytes of ROM,
128 bytes of RAM, a Serial Communications Interface (SCl), parallel 1/0,
and a three function Programmable Timer. The EF6803 can be considered
as an EF6801 operating in Modes 2 or 3. EF6801 MCU Family features
include :

Enhanced EF6800 Instruction Set

8 x 8 Multiply Instruction

Serial Communications Interface (SCI)

Upward Source and Object Code Compatibility with the 6800
16-Bit Three-Function Programmable Timer

Single-Chip or Expanded Operation to 64K Byte Address Space
Bus Compatibility with the 6800 Family

2048 Bytes of ROM (EF6801)

128 Bytes of RAM

64 Bytes of RAM Retainable During Powerdown

29 Parallel 1/0 and Two Handshake Control Lines

Internal Clock Generator with Divide-by-Four Output.
Complete Development System Support on DEVICE™.
—40°C to + 85°C Temperature range

—40°C to + 105°C Temperature range

HMOS

(HIGH-DENSITY N-CHANNEL,
SILICON-GATE)

MICROCOMPUTER/
MICROPROCESSOR

CASES

CB-182

P SUFFIX

PLASTIC PACKAGE
40

1 ALSO AVAILABLE

C SUFFIX
CERAMIC PACKAGE

CB-521

FN SUFFIX
PLCC 44

PIN ASSIGNMENT

vssr @ 7 whe
xTALI[2 fIscr
exTAL2[]3 8f)sc2
NMi 4 370 P
RG0S 36[1P31
RESET [6 slP32
veell7 341P33
ZA k] 3f1P34
P219 32[1P38
P20 31flrP36
P23[n 0 [ P37
P24 12 2[1r0
Piofi3 28[]Pa1
P14 27[1P42
P12 [Jis 26[]P43
Pi3fie 25[1Pas
P1a 7 2a[1p4s
P15 [jis 2[1r46
P16 19 220Ipa7
P17f]20 21fVee

Standby
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FIGURE 1 — 6801/6803 BLOCK DIAGRAM

-9
23 -
Qng = S E
SR quZ <
u *& Mode
Expanded Mt d MPU
Expanded Non-Multplexed
l l—- Single Chip
P37 A7/D7 D7 110 -] > P20
P36 A6/D6 D6 1/0 <€ Mux Port > P21
P35 AS/D5 D5 1/0 <«»f Port <:> 2 > P22
P34 A4/D4 D4 1/0 e 3 > P23
P33 A3/D3 D3 1/0 < > P24
P2 A2/D2 D2 /O > oL
P31 A1/D1 D1 110 - = B
P30 AO/DO DO 1/0 ] (‘

SC2 R/W  R/W 033 -
SC1 AS 05 153 V¥

Timer J
—J

P47 Al5 A7 10 - l€e———> P10
P46 Al4 A6 1/0 - k Address fe—— P11
P45 A3 A5 1/0 :ﬂ Port P(1>r( < b1
P44 A12 A4 1/0 4 le———>p13
P43 Al A3 1/0 - [e———> P14
P42 A10 A2 1/0 - l«—————» P15
P41 A9 Al 1/0 > Data l«—————»P16
P40 A8 A0 /0 < l«—————»-P17
Ve Standby—3» 128 x 8 20:8';8
RAM 1)
(1) No functioning ROM in EF6803
POWER CONSIDERATIONS
The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+(Ppeoja) m

Where:
TA=Ambient Temperature, °C
0= Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT + PPORT
PINT=ICc x Ve, Watts — Chip Internal Power
PpORT = Port Power Dissipation, Watts — User Determined

For most applications PPORT <PINT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and Tj (if PPORT is neglected) is:

Pp=K+(TJ+273°C) (2)
Solving equations 1 and 2 for K gives:
K=Ppe(TA +273°C) + 6 A*PD2 3

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known TA. Using this value of K the values of Pp and T j can be obtained by solving equations (1) and (2) iteratively for any
value of TA.
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MAXIMUM RATINGS

Rating Symbol Value Unit This device contains circuitry to protect the in-
puts against damage due to high stat:c voltages
Supply Voltage vee | 03t +7.0 v or electric fields; however, it 1s advised that nor-
Input Voltage Vin -031t0 +7.0 v mal precautions be taken to avoid apphcation of
Operating Temperature Range TLto TH any voltage higher than maximum rated voltages
EF6801/03, EF6801/03-1, EF68A01/03 0to 70 1o this high-impedance circuit. For proper opera-
EF6801/03, EF6801/03-1 :%FE.&%?(T /03 TA _40 10 85 oc tion it is recommended that V,n and Vgt be con-
EF6801/03. EF6801/03-1 1 A suffix ~20t0 109 oo protsenon 1 exgances by Sanmecsn
Storage Temperature Range Tstg ~565to + 150 °C unused inputs 1o either Vpp or Vs
THERMAL CHARACTERISTICS
Characteristic Symbol | Value | Rating
Thermal Resistance
Plastic 27N 50 °C/W
PLCC 100
CONTROL TIMING (Vce=50V +5%, Vsg=0, TA=0to 70°C)
. EF6801 | EF6801-1 | EF68A01 | EF68BO1 .
Characteristic Symbol T Max | Min [Max | Min [Max | Min | Max | U
Frequency of Operation fo 05| 10]05 |125) 05 |15 |05 |20 ["™MHz
Crystal Frequency fxTaL | 20 | 40 1 20 {50 | 20 [6.0 { 20 {80 | MHz
External Oscillator Frequency Ag 20 | 40 20 | 50| 20 | 6.0 20 | 80 | MHz
Crystal Oscillator Start Up Time tre - 100 - 100 - 100 - 100 | ms
Processor Control Setup Time tPCS 200 | - 170 | — 140 | — 110 -~ ns
DC ELECTRICAL CHARACTERISTICS (Vce=5.0 Vde 5%, Vgs=0, TA=T| to Ty, unless otherwise noted)
EF6801/03 EF6801/03 EF6801/03
0°C to +70°C | —40°C to +85°C | —40°C to + 105°C
Characteristic Symbol Min Max Min Max Min Max Unit
Input High Voltage RESET Vss+4.0f Veo ss+4.0] Vcc |Vss+4.0[ Vce !
Other Inputs | Vi4 |Vss+2.0| Veeo [Vss+22] Vee (Vss+22] Vee \
Input Low Voltage Allinputs ViL [Vss—0.3Vgs+0.8Vvgs~0.3Vgg+0.8Vss—-0.3Vsg+0.8 \
Input Load Current Porta - 0.5 - 0.8 - 0.8

(Vin=0t02.4V) SCl lin — 0.8 - 1.0 - 1.0 mA
Input Leakage Current o

(Vin=0105.25V) NMI, iRQ1, RESET lin — 25 — 5.0 — 5.0 A
Hi-Z (Off State) Input Current

(Vin=05102.4V) Ports1,2,and3 | ITgy - 10 - 20 - 20 rA
Output High Voitage

(ILoad= —65pA, Vcc=Minl*  E, Port4,SC1,8C2| VoH [Vss+2.4 — sS+2.4 — 55+2.4 - )

(I oad= — 100 4A, Ve =Min) Other Outputs Vss+2.4 - ss+2.4 - Vgg+2.4[ = —

Output Low Voltage.

(ILoad=2.0mA, Ve = Min) AllOutputs | VoL - Vss+05( — Vsg+06 — 55+0.6 \
Darlington Drive Current (Vo =1.5V) Port1 10H 1.0 4.0 1.0 5.0 1.0 5.0 mA
Internal Power Dissipation

(Measured at Ta = T| in Steady-State Operation) PINT - 1200 - 1500 - 1500 mw
Input Capacitance Port3, Port4, SCI Cin - 125 - 125 - 125 pF

(Vin=0, TA=25°C, fo=1.0 MH2) Other Inputs — 10 - 10 - 10
V¢ Standby Powerdown | Vsgg 4.0 6.25 4.0 6.25 4.0 5.25

Powerup | Vsg 4.7 5.256 4.75 5.25 4.75 5.25 \
Standby Current Powerdown | Isgg - 6.0 — 8.0 - 8.0 mA

* Negotiable to — 100 gA (for further information contact the factory)
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PERIPHERAL PORT TIMING (Refer to Figures 2-5)

EF6801 EF6801-1 | EF68A01 | EF68BO01
Characteristics Symbol | EF6803 EF6803-1 | EF68A03 | EF68B03 | unit

Min | Max | Min | Max | Min | Max | Min | Max
Peripheral Data Setup Time tpDSU | 200 - 200 - 150 - 100 — ns
Peripheral Data Hold Time tppH (200 - | 200 | - B | - 10| - ns
Delay Time, Enable Positive Transition to 053 Negative Transition| t0Sp1 - | 30| - [30] - J30] — |20 ns
Delay Time, Enable Positive Transition to OS3 Positive Transition | tospz | — ] 380 | — [ 30| — [30] — [ 250 | ns
Delay Time, Enable Negative Transition to Peripheral Data Valid tPWD ~ | 30| - [ 30| — 30| - |20 ns

ime, Enable Negative Transition to
D erobael 0% D femos [ = | 20 - J 20} - J20) - 120 | ps
Input Strobe Pulse Width tpwis | 200 - 200 - 150 | — 100 | — ns
Input Data Hold Time tH 50 - 50 — 40 - 30 - ns
Input Data Setup Time Ys 20 - 20 - 20 - 20 - ns
FIGURE 2 — DATA SETUP AND HOLD TIMES FIGURE 3 — DATA SETUP AND HOLD TIMES
(MPU READ) (MPU WRITE)

MPU Write
r—MPU Read f

E Z t E
tPDSU

tPDH tCMOS
P10-P17 tPWD
P20-P24 4 B : > +-=-07vcc
P40-P47 Data Valid ‘.
/
Inputs ! 1PDH All Data
[
'PDSU-?(——" Port Outputs Xt Data Valid

p
PSO'P:W_ X‘ Data Vaid ‘x
Inputs’

1

NOTES:
1 10 k Pullup resistor required for Port 2 to reach 0.7 Vcc
2 Not applicable to P21
3 Port 4 cannot be pulled above Vcc

*Port 3 Non-Latched Operation (LATCH ENABLE - 0)

FIGURE 4 —PORT 3 OUTPUT STROBE TIMING FIGURE 5 — PORT 3 LATCH TIMING
(EF6801 SINGLE-CHIP MODE) (EF6801 SINGLE-CHIP MODE)

r MPU access of Port 3*

N
- tS: Pwis
Address <0006 >< X
Bus rFUH

» l<€0sD1 kg tosD2

~
—_—] P30-P37
053 \ Inpute Data Valid

wf

*Access matches Output Strobe Select (OSS = 0, a read;
0SS =1, a write)

NOTE: Timing measurements are referenced to and from a low voltage of 0.8 volt and a high voltage of 2.0 volts, unless otherwise noted.
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BUS TIMING (See Notes 1 and 2)

1dent, EF6801 EF6801-1 EF6BA01 | EF68BO1
Number Characteristics Symbol | EF6803 | EF6803-1 | EF6BA03 § EF68BO3 | Unit
Min | Max | Min | Max | Min | Max [ Min [ Max
1 Cycle Time teye |10 ]20f 08/ 20 |0.667] 20 | 05 [ 20 ] s
2 Pulse Width, E Low PWE [430 ]1000| 360 | 1000 | 300 | 1000 | 210 [1000| ns
3 Pulse Width, E High PWgy [ 460 [1000( 360 | 1000 | 300 [ 1000 | 220 [1000| ns
4 Clock Rise and Fall Time tr, U - 25 - 25 - 25 — 20 ns
9 Address Hold Time tAH 20 - 20 - 20 - 10 - ns
12 Non-Muxed Address Valid Time to E* AV 200 | - | 150 - | 116 | - 70 - ns
17 Read Data Setup Time tpsR [ 80 | - [ 70| - [ 60 [ - [ 4 [ - [ ns
18 Read Data Hold Time tDHR 10 - 10 - 10 - 10 - ns
19 Write Data Delay Time topw | - | 26| - [20] - | 170 ] — [120| ns
21 Wirite Data Hold Time tDHW | 20 - 20 - 20 - 10 - ns
22 Muxed Address Valid Time to E Rise* tAVM (200 | — | 180 | - | 1B | - 80 - ns
24 Muxed Address Valid Time to AS Fall* tAsSL | 60 - 50 - 40 - 20 - ns
26 Muxed Address Hold Time tAHL 20 - 20 - 20 - 10 - ns
26 Delay Time, E to AS Rise® tASD | 90°**} - [70°*| - |60**| - |45°°| — ns
27 Pulse Width, AS High* PWASH | 220 | - 170 | - 140 | - 10 | — ns
28 Delay Time, AS to E Rise® tASED [ 90 - 70 — 60 — 45 - ns
29 Usable Access Time® tACC | 596 | — | 466 | — [ 38| - |270| — ns

* At specified cycle time.

**taSD parameters listed assume external TTL clock drive with 50 % 5 % duty cycle. Devices driven by an external TTL clock with 50 %
%1 % duty cycle or which use a crystal have the following tasp specifications : 100 ns min. (1.0 MHz devices), 80 ns min. (1.25 MHz de-
vices), 85 ns min, (1.5 MHz devices), 50 ns min. (2.0 MHz devices).

FIGURE 6 — BUS TIMING

» 0}
\J
G)
€ O
Note 4  —
- @_’ ;_—Sse ote @ —
w1 O mainO)
W ] X
4 @ Note 3 __’* t
] Read Data Muxed
At:::‘/)g:(a —m—_ } ead Data Muxe 2‘- M"
I
O —O—
- >
Addr/Data — | K Write Data Muxed 4
Muxed $ - X
® SO @
Address
Strobe (AS) @ i
—3]
O —Z H -6
NOTES: @

1. Voltage levels shown are V| _<0.5 V, Vi4=2.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.

3. Usable access time is computed by: 12+ 3-17+4.

4. Memory devices should be enabled only during E high to avoid Port 3 bus contention.
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FIGURE 7 — CMOS LOAD

Test Point Q,_l
I 30 pF

FIGURE 8 — TIMING TEST LOAD PORTS 1, 2, 3, 4

Vee

R 1.8k0
1N916
or Equiv.

Test Point

1N4148
or Equiv.

C=90 pF for P30-P37, P40-P47, E, SC1, SC2
=230 pF for P10-P17, P20-P24

R =237 k@2 for P40-P47, E, SC1, SC2
=24 kQ for P10-P17, P20-P24
=24 k@@ for P30-P37

INTRODUCTION

The EF6801 isan 8-bit mgnolithic microcomputer which
can be configured to function in a wide variety of applica-
tions. The facility which provides this extraordinary flexibility
is its ability to be hardware programmed into eight different
operating modes. The operating mode controls the con-
figuration of 18 of the 40 MCU pins, available on-chip
resources, memory map, location (internal or external) of in-
terrupt vectors, and type of external bus. The configuration
of the remaining 22 pins is not dependent on the operating
mode.

Twenty-nine pins are organized as three 8-bit ports and
one 5-bit port. Each port consists of at least a Data Register
and a write-only Data Direction Register. The Data Direction
Register is used to define whether corresponding bits in the
Data Register are configured as an input (clear) or output
(set).
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The term “‘port,” by itself, refers to all of the hardware
associated with the port. When the port is used as a “‘data
port” or “I/0 port,” it is controlled by the port Data Direc-
tion Register and the programmer has direct access to the
port pins using the port Data Register. Port pins are labled as
Pij where i identifies one of four ports and j indicates the par-
ticular bit.

The Microprocessor Unit (MPU) is an enhanced EF6800
MPU with additional capabilities and greater throughput. Itis
upward source and object code compatible with the
EF6800. The programming model is depicted in Figure 9,
where Accumulator D is a concatenation of Accumulators A
and B. A list of new operations added to the 6800 instruc-
tion set are shown in Table 1.

The EF6803 can be considered an EF6801 that operates
in Modes 2 and 3 only. ’



FIGURE 9 — PROGRAMMING MODEL

0 7

15 o]

-]

0 8-Bit Accumulators A and B
o Or 16-Bit Double Accumulator D

E] Index Register (X)

Ol Stack Pointer (SP)

OI Program Counter (PC)

I's P
Es PC
7 0

LINJZYV

C | Condition Code Register (CCR)

| L Carry/Borrow from MSB
Overflow

Zero

Negative

Interrupt

Half Carry (From Bit 3)

OPERATING MODES

The EF6801 provides eight different operating modes
(Modes O through 7), the EF6803 provides two operating
modes (Modes 2 and 3). The operating modes are hard-
ware selectable and determine the device memory map, the
configuration of Port 3, Port 4, SC1, SC2, and the physical
location of the interrupt vectors.

FUNDAMENTAL MODES

The eight operating modes can be grouped into three fun-
damental modes which refer to the type of bus it supports:
Single Chip, Expanded Non-Multiplexed, and Expanded
Multiplexed. Single chip modes include 4 and 7, Expanded

Non-Multiplexed is Mode 5 and the remaining five are Ex-
panded Multiplexed modes. Table 2 summarizes the
characteristics of the operating modes.

EF6801 Single-Chip Modes (4,7)

In the Single-Chip Mode, the four MCU ports are con-
figured as parallel input/output data ports, as shown in
Figure 10. The MCU functions as a monolithic microcom-
puter in these two modes without external address or data
buses. A maximum of 28 |/0 lines and two Port 3 control
lines are provided. Peripherals or another MCU can be inter-
faced to Port 3in a loosely coupled dual processor configura-
tion, as shown in Figure 11.

TABLE 1 — NEW INSTRUCTIONS

Instruction Description
ABX Unsigned addition of Accumulator B to Index Register
ADDD Adds (without carry) the double accumulator to memory and leaves the sum in the double accumulator
ASLD or LSLD{Shifts the double accumulator left (towards MSB) one bit; the LSB is cleared and the MSB is shifted into the C-bit

BHS Branch if Higher or Same; unsigned conditional branch (same as BCC)

BLO Branch if Lower; Unsigned conditional branch (same as BCS)

BRN Branch Never

JSR Additional addressing mode: direct

LDD Loads double accumulator from memory

LSL Shifts memory or accumulator left (towards MSB) one bit; the LSB is cleared and the MSB is shifted into the C-bit (same as

ASL)

LSRD Shifts the double accumulator right (towards LSB) one bit; the MSB is cleared and the LSB is shifted into the C-bit
MuUL Unsigned multiply; multiplies the two accumulators and leaves the product in the double accumulator

PSHX Pushes the Index Register to stack

PULX Pulls the Index Register from stack

STD Stores the double accumulator to memory
SuBD Subtracts memory from the double accumulator and leaves the difference in the double accumulator

CPX Internal processing modified to permit its use with any conditional branch instruction
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In Single-Chip Test Mode (4), the RAM responds to
$XX80 through $XXFF and the ROM is removed from the in-
ternal address map. A test program must first be loaded into
the RAM using modes 0, 1, 2, or 6. If the MCU is Reset and
then programmed into Mode 4, execution will begin at
$XXFE:XXFF. Mode 5 can be irreversibly entered from Mode
4 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>