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SERVICE AND WARRANTY INFORMATION

If vour terminal has technical problems, TeleVidec's Technical
Support Department will assist you. The toll-free numbers are
800/821-3774 (inside California) or 800/521-4897 (outside
California). International customers can telex 4745041. Or you
can call your regional sales office, listed in this section.

A repairs price list is in the last section of this manual.
SERVICE UNDER WARRANTY

TeleVideo products are covered by a limited warranty, found in
this section. For service under warranty you must return
products to TeleVideo's factory repair facility.

Return Procedures

1. To return a terminal or part for service, call Customer
Service for a Return Material Authorization (RMA) number.

2. Have the following information ready:

Your name and your company's name, address and
telephone number. Give a street address, since freight
delivery services do not deliver to a post office box.

Your terminal's model number and serial number.

A brief but accurate description of the problem. If you have
more than one problem, list each problem separately. A
separate RMA will be issued for each item. TeleVideo can
repair only the problems described on an RMA.

3. Tag each item to be returned with the RMA number and your
description of the problem. This is especially important if
you plan to ship more than one part in the same container.
See the Operator's Manual for information about packing the
terminal for shipment.

4. Write the RMA number on the shipping label. TeleVideo will
refuse any item delivered without an RMA number on the
outside of the shipping carton and return it to the sender.

5. Use the RMA number if you call to ask about your terminal
while it is being repaired.

6. If the item is under warranty, it will be returned to you via
best way. All express shipments will be at the customer's
expense and must be requested when receiving the RMA.



REGIONAL SALES OFFICES

East

6900 Jericho Turnpike
Suite 100 LL

Syosset, NY 11791
(516) 496-4777

West

18662 MacArthur Blvd.
Suite #107

Irvine, CA 92715
(714) 476-0244

Southcentral

5525 High Point Drive
Suite #101

Irving, TX 75062
(214) 258-6776

Southeast

6075 The Corners Parkway
Suite #208

Norcross, GA 30092

(404) 447-1231

Northern Europe

Dorna House,

Guildford Rd., West End
Surrey GU249PW

England

Phone: 011-44-9905-6464

Telex: 858922

Northeast

1601 Trapelo Road
Reservoir Place
Waltham, MA 02154
(617) 890-3282

Northwest

550 East Brokaw Road
P.O. Box 6602

San Jose, CA 95150-6602
(408) 971-0255

Midwest

1002 E. Algonquin Road
Suite #112

Schaumburg, IL 60195
(312) 397-5400

Central Europe
Saturnusstraat 25

2132 HB Hoofdorp

The Netherlands

Phone: 011-31-2503-35444
Telex: 74615 TLVDO NL

Southern Europe
3 bis rue leCorbusier
bat. Berne Silic 244
94568 Rungis Cedex,
France
Phone: 011-33-1-687-34-40
Telex: 205191F
(TVIVID 205191F)



STATEMENT OF LIMITED WARRANTY

TeleVideo Systems, Inc. ("TeleVideo") warrants to its
distributors, systems houses, end users, and OEMs ("Buyer"),
that products manufactured by TeleVideo are free from defects
in materials and workmanship. TeleVideo's obligations under
this warranty are limited to repairing or replacing, at
TeleVideo's option, the part or parts of the products which
prove defective in material or workmanship within 15 months
after shipment by TeleVideo. Buyer must pass along to its
initial customer or user ("Customer") a minimum of 12 months'
coverage within this 15-month warranty period, provided

that Buyer gives TeleVideo prompt notice of any defect and
satisfactory proof thereof.

Products may be returned to Buyer only after a Return Material
Authorization number ("RMA") has been obtained from TeleVideo
by telephone or in writing. Buyer will prepay all freight
charges to return any products to the repair facility
designated by TeleVideo and include the RMA number on the
shipping container. TeleVideo will, at its option, either
repair the defective products or parts or deliver replacements
for defective products or parts on an exchange basis to Buyer,
freight prepaid to the Buyer. Products returned to TeleVideo
under this warranty will become the property of TeleVideo.
With respect to any product or part thereof not manufactured
by TeleVideo, only the warranty, if any, given by the
manufacturer thereof, applies.

Exclusions

This limited warranty does not cover losses or damage which
occur in shipment to or from Buyer, or are due to, (1)
improper installation or maintenance, misuse, neglect, or any
cause other than ordinary commercial or industrial
application, or (2) adjustment, repair, or modifications by
other than TeleVideo-authorized personnel, or (3) improper
environment, excessive or inadequate heating or air
conditioning and electrical power failures, surges, or other
irreqularities, or (4) any statements made about TeleVideo's
products by salesmen, dealers, distributors or agents, unless
confirmed in writing by a TeleVideo officer.

If the firmware or hardware is altered or modified by the
Buyer, this firmware and hardware is not covered within this
limited warranty and the Buyer bears sole responsibility and
liability for that firmware and hardware.



THE FOREGOING TELEVIDEO LIMITED WARRANTY IS IN LIEU OF ALL
OTHER WARRANTIES, WHETHER ORAL, WRITTEN, EXPRESSED, IMPLIED,
OR STATUTORY. IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE DO NOT APPLY. TELEVIDEO'S
WARRANTY OBLIGATIONS AND DISTRIBUTOR'S REMEDIES HEREUNDER ARE
SOLELY AND EXCLUSIVELY AS STATED HEREIN.

TELEVIDEO'S LIABILITY, WHETHER BASED ON CONTRACT, TORT,
WARRANTY, STRICT LIABILITY, OR ANY OTHER THEORY, SHALL NOT
EXCEED THE PRICE OF THE INDIVIDUAL UNIT WHOSE DEFECT OR DAMAGE
IS THE BASIS OF THE CLAIM. IN NO EVENT SHALL TELEVIDEO BE
LIABLE FOR ANY LOSS OF PROFITS, LOSS OF USE OF FACILITIES OR
EQUIPMENT, OR OTHER INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES.

SERVICE OUT OF WARRANTY

If your terminal is out of waranty when it needs service,
follow the same procedure to receive an RMA. You will be
responsible for all shipping costs.

If your company requires a purchase order for out-of-warranty
repairs, let us know the purchase order number when you call
in. One purchase order may cover several repairs, but we will
give each unit its own individual RMA number. This allows us
to return each unit quickly without holding up the entire
purchase order for one unit.

EXTENDED WARRANTY

TeleVideo offers an Extended Warranty Agreement, which extends
the terms of the above-stated Limited Warranty for an
additional year. To take advantage of this Extended Warranty,
you must sign the Extended Warranty Agreement and return it,
together with full payment, to TeleVideo before the Limited
Warranty expires. Shippng charges are not included in the
Extended Warranty. This is normally the only expense you
incur. Please contact the Customer Service department or your
sales representative for details. To renew the Extended
Warranty for another year, follow the same procedure.



ORDERING SPARE PARTS

Parts mav be ordered by telephone, written purchase order or
telex, or through Regional Sales Office electronic bulletin board
systems. You may direct orders to the TeleVideo Regional Sales
Office in your area or to the TeleVideo Corporate Spare Parts
Order Entry Department at the following address:

TeleVideo Systems, Inc.
550 E. Brokaw Road
P.0. Box 6602
San Jose, CA 95150-6602

or call

San Jose: 408-971-0255
CA Watts: 800-821-3774
U.S. Watts: 800-521-4897
Telex: 474-5041
Fax: 408-734-1927 or

408-998-2092
TWX 910-338-7633

All orders are shipped F.0.B. our designated site.






PCB ASSEMBLY CONTROIL BOARD

Part Number

120302-00
120358-00
180000-16
120492-00
120496-00
123443-00
120530-00

120242-00
120416-00
120246-00
120248-00
120348-00
120252-00
120254-00
120258-00

120266-00
120268-00
120410-00
120272-00
120274-00
120276-00
120278-00
120280-00
120282-00
120442-00
120362-00
120376-00
120220-00
120292-00
120294-00
120315-00
120335-00
120511-00
120513-00
120515-00
120517-00
120317-00
120521-00
120523-00
120531-00

120337-00
120323-00
120413-00
120287-00

120289-00

Des

IC
IC
IC
IC
IC
IC
IC

2-MHz SYN/AMI

IC
IC
IC
IC
IC
IC
IC
IC

IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

RES
RES
RES
CAP

CAP

cription

NE555 TIMER

2114ICB RAM 150ns.
ROM CHAR GEN 910
6116 RAM 2Kx8 150ns.
6502A MICROPROCESSOR
CRT CNTRL 6845R

SY6551A/1

74LS00
74L.S502
74504
74LS04
7406
74LS08
74LS10
741832

74LS74

74LS86

7415138
74LS139
74LS157
74LS163
74LS166
74LS173
74LS174
7415244

7415245, N8T245N

74LS273
74LS374

75188 4X LINE DRVR
75189A 4X LINE RCVR
CF 1M OHM 1/4W 5%
CF 22 OHM 1/4W 5%
CF 68 OHM 1/4W 5%
CF 270 OHM 1/4W 5%
CF 330 OHM 1/4W 5%
CF 470 OHM 1/4W 5%
CF 750 OHM 1/4W 5%
CF 1000 OHM 1/4W 5%
CF 1800 OHM 1/4W 5%
CF 4700 OHM 1/4W 5%

CF 47K OHM 1/4W 5%
CF 51K OHM 1/4W 5%
PK 4.7K OHM 10P SIP
CER .0OluF 16V 20%

MONO .0luF 50V 10%

Location

A46
a41, 42
a3l
aA47
A60
A59

A32, 33
A3, 28,
A4

Al6
A27, 35
A5

Al10, 13
A2

All, 12
36, 38
al, 6
AlS

A29

A37
A56-58
A24

A30
Al19-21
A22

?

Y

55

18'

14,

A43, 51-53

A40
A44, 45
A39
A25, 34
Agr 17
R19

R2

R3

R8

R15, 24-26

R13

R7, 12
R4, 5,
R14

R1, 10,
27

R21
R16
RP1-5
cz2, 5,

9

7

ll,

54

23'

17,

, 14-17,

23B, 24-2e,

33-40,

49, 52-55,
47;

ce, 27,

26'

23,

19,

28-30,
43-46, 48,

60

50,

51



PCB ASSEMBLY CONTROL BOARD

Part Number

120279-00
120275-00
120273-00
120257-00
120241-00
120291-00
120271-00
120475-00
120527-00
120455-00
120986-02
120986-05
120968-00

120984-01
120984-02
120984-04
120984-00
120979-00
120988-02

180000-31
180000-33

Description

CAP ELEC 1luF 16V 10%

CAP TANT 4.

7uF 16V 10%

CAP ELEC 1O0uF 16V 20%
CAP ELEC 22uF 15V 20%
CAP MICA 10pF 50V 5%
CAP CER 330pF 50V 20%
CAP TANT 10uF 25V 10%

DIODE 1N914

RES CF 3300 OHM 1/4W 5%
TRAN 2N4401 NPN/SILICON
CRY 1.8432-MHz
CRY 13.6080-MHz

SWITCH 10P
SIDE ADJ

SOCKET 24P
SOCKET 40P
SOCKET 28P
SOCKET 18P

DIP/20P

IC DIP
IC DIP
IC DIP
IC DIP

CONN 4P MOD JK RJ11l
CONN 4P HDR WT

(5P W/#2P oUT)

IC EPROM SYS PROG 925
IC EPROM SYS PROG 925

Location
c4

Cl, 3
c41, 61
C56-58
c18
c8-13, 20-23,
c42

CR1l, 2
R20

Q1, 2

Yl OPT, Y5 OPT
Y2

S1-3
A31-47-50
A59, 60
A32, 33
A4l, 42
Pl

P2, 5

A50

A49

62-70



PCB ASSEMBLY CONTROL BOARD GATE ARRAY

Part Number

120496-00
123443-00
120530-00

130181-00
180000-31
180000-33
120492-00
180000-16
120358-00
120242-00
120246-00
120248-00
120252-00
120258-00
120266-00
120272-00
120274-00
120278-00
120290-00
120292-00

120294-00

120302-00
120348-00
120362-00
120376-00
120410-00
120442-00

120276-00
120345-00
120513-00
120515-00
120517-00
120521-00
120523-00
120527-00
120531-00
120315-00
120317-00
120323-00
120335-00
120337-00
120341-00
120413-00
120241-00
120271-00
121969-00

Description

IC 6502A MICROPROCESSOR
IC SRT CRT CNTRL 6845R
IC SY6551A/1 2-MHz
SYN/AMI

IC GATE ARRAY TELEPRT C
IC EPROM SYS PROG 925
IC EPROM SYS PROG 925
IC 6116 STAT RAM 150ns.
IC ROM CHAR GEN 910

IC 2114-ICB RAM 150ns.
IC 74LS00

IC 74S04

IC 74LS04

IC 74LS08

IC 74LS32

IC 74LS74

IC 74LS139

IC 74LS157

IC 74LS166

IC 74LS374

IC 75188N

4X LINE DRIVER

IC 75189A

4X LINE RECEIVER

IC NE555 TIMER

IC 7406

IC 74LS245, N8T245N

IC 74LS273

IC 74LS138

IC 74LS244

8X BFR/L DRVR/L RCV

IC 74LS163 4-BIT CNTR
RES CF 33 OHM 1/4W 5%
RES CF 270 OHM 1/4W 5%
RES CF 330 OHM 1/4W 5%
RES CF 470 OHM 1/4W 5%
RES CF 1000 OHM 1/4W 5%
RES CF 1800 OHM 1/4W 5%
RES CF 3300 OHM 1/4W 5%
RES CF 4700 OHM 1/4W 5%
RES CF 1M OHM 1/4W 5%
RES CF 750 OHM 1/4W 5%
RES CF 51K OHM 1/4W 5%
RES CF 22 OHM 1/4W 5%
RES CF 47K OHM 1/4W 5%
RES CF 10K OHM 1/4W 5%
RES PK 4.7K OHM 10P SIP
CAP MICA 10pF 50V 5%
CAP TANT 10uF 25V 10%
CAP MYLAR .00luF

50V (OPC)

Location

All
A28

A4, 5
A39
Al4
Al5
A32
Al7
Agy 10
A35
A40
A36
A8, 37
A24, 30, 42, 43
A7

A38
A20-22
Al2
Al8

Ale, 23

Al, 2
A6

A3l

Al9
A26, 27
Al3

A3, 29, 34, 41
A25

R9

R5

R22-24, 27

R28

R7, 11, 16

R26

R18

R3, 4, 10, 12-15, 21
R20

R6, 25

R2

R1

R19

R8

RP1-4

C31

C32

C34



PCB ASSEMBLY CONTROL BOARD GATE ARRAY

Part Number

120251-00

120257-00
120273-00
120275-00
120279-00
120287-00
120289-00
120293-00

120301-00
120475-00
120455-00
120986-02
120986-05
121754-00

120968-00

120984-00
120984-01
120984-02
120984-04
121746-01

121653-00
120979-00
120988-02

Description

CAP MICA 150pF
500V 1%

CAP ELEC 22uF 16V +20%
CAP ELEC 1OuF 16V 20%
CAP TANT 4.7uF 16V 10%
CAP ELEC luF 16V 10%
CAP CER .OluF 16V 20%
CAP MONO .0OluF 50V 10%
CAP MONO 330pF 100V 20%

CAP CER .luF 50V 10%
DIODE 1N914

TRAN 2N4401 NPN/SI
CRY 1.8432-MHz
CRY 13.6080-MHz
TAPE FOAM DBL/S
1/16 x 1/4" WD
SWITCH 10P DIP/20P
SIDE ADJ

SOCKET 18P IC DIP
SOCKET 24P IC DIP
SOCKET 40P IC DIP
SOCKET 28P IC DIP
SOCKET 16P IC DIP
LLO PROF

CONN 25P D-SUB MTL
CONN 4P MOD JK RJ11
CONN 4P HDR WT
(5PW/#2P OUT)

Location

C35

C24-26

c28, 30

C18

c18a, 33
UNMARKED C20
c27

Ci-17, 19
UNMARKED

c29

CR1l, 2

01, 2

Yl (OPT.), Y3
Y2

Yl (OPT.), Y2, Y3

SW-1-3

Xa9, 10

Xal4, 15, 17, 32, 33
XAll, 28, 29

Xa4, 5

XP6
P3, 4
P1

P2, 5



PCB ASSEMBLY VIDEO MONITOR

Part Number Description Location
120257-00 CAP ELEC 22uF 16V +20% Cc203
120273-00 CAP ELEC 10uF 16V 20% c201
120275-00 CAP TANT 4.7uF 16V 10% C202, 204
120289-00 CAP MONO .0luF 50V 10% C503
120305-00 CAP MONO .039uF 50V 5% Cc307
120309-00 CAP CER 1.0pF 1KV SG SG501
120321-00 RES CF 100K OHM 1/4W 5% R202
120531-00 RES CF 4.7K OHM 1/4W 5% R208
120337-00 RES CF 47K OHM 1/4wW 5% R209, 505
120339-00 RES CF 150 OHM 1/4W 5% R211
120377-00 RES CF 47 OHM 1/4wW +/-5% R501
120383-00 RES CF 2.7K OHM 1/4w

+/-5% R201, R205
120387-00 RES CF 2.2K OHM 1/4W 5% R203
120391-00 RES CF 6.8K OHM 1/4W 5% R207
120395-00 RES CF 56K OHM 1/4W 5% R504
120513-00 RES CF 270 OHM 1/4wW 5% R214
120515-00 RES CF 330 OHM 1/4W 5% R210
120517-00 RES CF 470 OHM 1/4wW 5% R301
120531-00 RES CF 4700 OHM 1/4wW 5% R208
121771-00 RES WW 0.6 OHM 2W R204, 212, 213
121776-00 RES CF 90 OHM 1/4w R502
121777-00 POT TRIM 100K

SIDE ADJ PCMT SFR1l, 4
121778-00 POT TRIM VERTICAL

LINEARITY SFR2
121779-00 POT TRIM 5K OHM

SIDE ADJ PCMT A SFR3
121801-00 POT FOCUS 2M OHM VR2
121802-00 POT OCNTRAST VR1
121803-00 THERMISTOR OPC 1K OHM TH201
121860-00 RES CF 220 OHM 1/2W 5% R506
121862-00 RES CF 820 OHM 1/2W 5% R206, 503
121863-00 RES CF 1.5K OHM 1/2W 5% R507, 509
121864-00 RES CF 10K OHM 1/2w 5% R508
121959-00 CAP CER 220pF 50V Cc501
121960-00 CAP ELEC 100uF 10V

+/-20% Cc205
120261-00 CAP 22uF 25V C206
121961-00 CAP ELEC 22uF 100V C505
121962-00 CAP ELEC 220uF 10V (OPC) C207
121967-00 CAP ELEC 4.7uF 16V (OPC) C301
121968-00 CAP MYLAR .0068uF 200V

(opC) C303
121970-00 CAP MYLAR .0luF 50V

(opC) Cc302
121971-00 CAP MYLAR .47uF 50V

(opC) c208
121970-00 CAP MYLAR .0luF 50V C502
121973-00 CAP MYLAR .luF 600V

(opc) C504



PCB ASSEMBLY VIDEC MONITOR

Part Number

121972-00
121975-00

121993-00
122008-00

122009-00

122010-00
122012-00
130745-00
122018-00
122017-00

120475-00
122022-00
122136-00

122800-00
130745-00
130116-00
120455-00
120465-00
121997-00
122021-00
120455-00
120473-00

Description

CAP MYLAR .47uF 50V
(opC)

CAP MYLAR .47uF 400V
(oPC)

CAP ELEC 220uF 16V
YOKE DEFLECT W/CONN
KYS-00060

COIL LINEARITY NON ADJ
LC-36

COIL INDCTR 27uF .3PIE
TNFR HORIZ DR HDT-19
TNFR FLYBACK KYS-20708
DIODE 1N920/KD8513A
DIODE DS113A/MR1-1000
( DAMPER)

DIODE 1N914

DIODE 1N4004 MOT

COIL LINEARITY ADJ
IC-014631

CAP ELEC 16V (NON-P)
TNFR FLYBACK KYS-20708
TRAN KTC 2229Y

TRAN 2N4401/2SC1166
TRAN 2N3904/KTC1815
TRAN 2N6121/2SC1173
TRAN 2N6124/2SA473
TRAN 2N4401/2SC1166
TRAN 2SC2373

2-8

Location

C506

C304
C305

L202

L201
L302
T301
T302
D201,

D302
D501
D502

L201
C306
T302
Q103
D201
Q202
Q203
Q204
Q301
Q302

202 301



PCB ASSEMBLY POWER SUPPLY

Part Number

121982-00
121981-00
121966-00

121965-00

121964-00
121963-00
120287-00
122006-00

130098-00
122016-00

121931-00
121268-00
121269-00
121766-00
121774-00
121373-00
120531-00
120393-00
120383-00
121779-00
120471-00

120467-00

Description

CAP 470uF 35V (OPC)

CAP TANT .33uF 35V (OPC)
CAP ELEC 4700uF 16V
(opC)

CAP ELEC 3300uF 35V
(opcC)

CAP ELEC 22uF 160V

CAP ELEC 100uF 160V

CAP CER .0luF 16V 20%
DIODE 1N5391/DS135D

DIODE BY251 3A 200V
DIODE 1N759A/RD12EB
ZENER

FUSE 3A 125V 3AG

VOLT REG LAS 1605 2A/5V
VOLT REG LAS 16CB
2A/13.8V GEN

RES CF 390 OHM 1/2wW 5%
RES CF 3.9K OHM 1/4wW
RES CF 27K OHM 1/4w
+/-5%

RES CF 4700 OHM 1/4W 5%
RES CF 30K OHM 1/4W 5%
RES CF 2.7K OHM 1/4wW
+/-5%

POT TRIM 5K OHM

SIDE ADJ PCMT

TRAN 2N5551

NPN/HIGH VOLTAGE

TRAN KTC1627/MPSA06
NPN/SIL

Location

Cl16
Cl14, 115

Cl17

Cl13

C120

Cl19
C101-109
b101l, 102,
114
D103-108

D111, 112
F102, 103
IC2

ICl

R102

R107

R108
R105, 106
R110

R109

SFR3

0103

Q102

109,

113,






DETACHABLE KEYCAPS

Description

1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1

LG
LG
LG
LG
LG
LG
LG
LG
LG
LG
LG
LG
LG
LG
LG
LG
LG
DG

BLANK
NO SCROLL/SETUP
Fl

F2

F3

F4

F5

F6

F7

F8

F9

F10

Fl1

CHAR INSERT
CHAR DELETE
LINE INSERT
LINE DELETE
BLANK

DG ESC/LOC ESC

1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1
1X1

DG
DG
DG
DG
DG
DG
DG
DG
DG
DG
DG
DG
DG
DG

1/1
2/@
3/#
4/$
5/%
6/"
7/&
8/*
9/(
0/)
_/_
=/-|-
\/~
BACK SPACE

.5 DG TAB
.5 DG BLANK

DG
DG
DG
DG
DG
DG
DG
DG
DG
DG
DG
DG

BLANK

OHaAaKAXMHEZEO

P
£/1

1X1.5 DG LINE FEED
1X1.25 LG CLEAR SPACE
1X1 LG CTRL

Sculptured

Printed

120887-00
120850-00
120851-00
120852-00
120853-00
120854-00
120855-00
120856-00
120857-00
120858-00
120859-00
120860-00
120861-00
120862-00
120863-00
120864-00

120842-00
120778-00
120779-00
120780-00
120781-00
120782-00
120783-00
120784-00
120785-00
120786-00
120787-00
120788-00
120789-00
120790~00
120792-00
120845-00

120806-00
120807-00
120808-00
120809-00
120810-00
120811-00
120812-00
120813-00
120814-00
120815-00
120816-00
120844-00
120896-00
120869-00

1

Blank

121616-00

121617-00

121618-01
121618-00

Degree

oNoloNe e NoNoNeoNoNoNoNoNoNoNeNo o]

+14
+14
+14
+14
+14
+14
+14
+14
+14
+14
+14
+14
+14
+14

+14
+7
+7
+7
+7
+7
+7
+7
+7
+7
+7
+7
+7
+7
+7
+7
+7



DETACHABLE KEYCAPS

Description

1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
LG n L L1}
1X1 LG
1X1 DG

ALPHA LOCK
A

S

D

BLANK

RO TOH

/2

|/‘u
RETURN
BREAK
BACK TAB

1X1.5 LG SHIFT

1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 LG
1X1 LG
1X1 LG
1X8 DG
1X1 LG
1X1 LG
1X1 LG
1X1 LG
1X1 LG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG
1X1 DG

DELETE
PRINT (LP)
FUNCT (LP)
SPACE BAR
HOME (LP)

CURSOR ARROW (LP)

LINE ERASE
PAGE ERASE
SEND

O WNDHEOMNUE OO

N

Sculptured

Printed

120818-00
120819-00
120820-00
120821-00

120822-00
120823-00
120824-00
120825-00
120826-00
120827-00
120828-00
120829-00
120894-00
120870-00
120817-00
120847-00
120830-00
120831-00
120832-00
120833-00
120834-00
120835-00
120836-00

120837-00
120838-00
120839-00
120840-00
120871-00
120893-00
120890-00
120897-00
120891-00
120892-00
120865-00
120866-09
120885-00
120799-00
120800-00
120801-00
120796-00
120797-00
120798-00
120793-00
120794-00
120795-00
120804-00
120802-00
120805-00

Blank

121616-01

121619-00

Degree

oNeoNoNoNoNoNoNolNeNoNoNo e

oNoNoNoNoNeoNeoNoNoNeRolooNoNoNe Nal



DETACHABLE KEYCAPS

Sculptured
Description Printed Blank Degree
1X1.5 LG ENTER 120848-00 0
1X1 DG - 120803-00 0

7172
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4.1
OVERVIEW

The TeleVideo Model 925 terminal is the third member of a family
of terminals based on the 6502A microprocessor. Circuitwise, it
is very similar to the Model 910; the main differences being
increased program ROM space, serial keyboard interface, and more
complex attribute and communications sections. Functionally,
the 925 is designed to be halfway between the more sophisticated
Model 950 and the conversational 910.

As in the 950 and 910, the microprocessor is totally interrupt
driven. This operation provides the most efficient and error
free means for asynchronous reception and transmission of data.

4.2
OPERATING CLOCKS

There are three clocks of the 925 control board. Two of these
are synchronized; shift clock and character clock, while the
third, the receive and transmit clock, is totally independent of
the other two. The basic clock on the board is the Video or

Dot clock. It's frequency range is 13.608 megaHertz and is pro-
duced by a crystal controlled oscillator which is made up of the
crystal, Y2, part of chip Al6, and several passive feedback
components (see Sheet 7 of schematic). This clock is used to
shift video data out of a shift register for display on the CRT.
It is also used to clock a counter, A24, to create the system
clock. The system clock is designated 'Character Clock' on the
925 schematic. It is used for two purposes; character clock
input to the CRT control chip (A59, Sheet 2) and as the system
clock (00) input to the 6502A microprocessor (A60 Sheet 1).

A 74LS163 presettable 4 bit binary counter A24, Sheet 7) is

used to divide the shift clock by eight; providing a frequency
of 1.701 megaHertz. The 74LS163, which is normally a divide by
16 counter, is forced to divide by eight by loading a count of
eight into the counter when it reaches it's highest count (15).

In this mode, the QC output of the counter is low for 4 clocks
and high for 4, making it suitable for use as a symmetrical
clock.

The two Asynchronous Communications Interface Adapters (ACIA
#1 and ACIA #2, Sheet 5) have internal clock oscillators and
require only that the external crystal be added. The
circuitry of the 925 allows the two ACIA's to share one
crystal, Y1.

Internal to each ACIA, the basic frequency of 1.8432 megaHertz
is divieded down by a factor determined by a firmware controlled
register. ACIA # 2, which is used for receiving keyboard data,
is always set for 1200 baud (bits per second). ACIA # 1 is

4-1



shared by the Host Communications port (P3), and the printer
port (P4). The baud rate for ACIA # 1 depends on the baud rate
switch settings for the two ports.

4.3
ADDRESS DECODING

The 65,536 byte address field of the 6502A microprocessor (MPU)

is divided as follows. The two highest address lines (Al4 &

Al5) are decoded by a 1 of 4 decoder (half of A37, Sheet 1) to

divide it into four 16,384 (16K) byte sections. The highest

16K bytes (C000 - FFFF )are used for program Read Only Memory
16 16

(ROM) .

The program ROM contains a program which controls the micro-
processor, causing it to process data fed to it by the Keyboard
or the host computer. The 16K block is divided further into two
8,192 (8K) byte sections. When the MPU is addressing the higher
8K bytes, the chip located at A50 is selected. When the MPU is
addressing the lower 8K bytes, the chip located at A49 is
selected.

The next lower 16K bytes, 8000-BFFF is used to access I/0
devices. This output of A37 is connected to a 1 of 8 decoder
(A29, Sheet 1) and the other section of A37 where, using lower
order address lines, 12 individual locations are decoded. Each
I/0 device is treated as if it were an individual byte within
the memory map.

The output labeled 4000-7FFF from A37 defines the second lowest
16K clock within the address range. This signal is 'OR'ed with
02 low (A54, Sheet 1) to select two 6116, 2K by 8 bit RAM chips.
(A47 and A48, Sheet 2).

These chips are used to store data to be displayed on the CRT
(Display RAM). A48 contains data for one screen (page 1) and
A47 the other (page 2).

The output labeled 0000-3FFF is true (low) when the MPU is
addressing any location within that range. It is used to select
two 2114, 1K X 4 bit RAM chips. These RAMS are used to store
variable data that is processed by the MPU during program
execution. (System RAM).

4.4
TERMINAL MEMORY
Memory in the 925 terminal consists of ROM and RAM. As stated

in Section 4.3, Program (or System) ROM is located within the
range CO00-FFFF. It is further broken down into two 8K byte



sections, CO00-DFFF and E000-FFFF. Each of these sections is
represented by a socket capable of accepting a 2K (2048) byte
ROM, a 4K (4096) byte ROM or an 8K (8192) byte ROM. This
allows expansion of program ROM from 2K bytes to 16K bytes in
2K byte increments. Each socket is selected using the C000-
FFFF output of A37 'AND'ed with the high (E000-FFFF) or low
(CO00-DFFF) condition of address line Al3.

The standard configuration of the 925 is 4K bytes located
from DO00-DFFF and another 4K bytes located from FO000-FFFF.

System RAM consists of 1K (1024) bytes of static random access
(read/write) memory. (A4l & 42, Sheet 1). The 0000-3FFF
output of A37 is used to select these two chips. Since there
are no other devices located in this section, further decoding
is not required. System RAM is used as a buffer for characters
received from and transmitted to the host computer and printer;
'Flags' used by the program for decision making, and for storing
the states of various software 'timers'.

4.5
DISPLAY FUNDAMENTALS

The circuitry required to display data on the CRT other than the
video circuitry, which is covered in Section 4.7 is made up of
three parts; display memory, character generation memory and the
CRT controller chip (A59, Sheet 2).

The display memory consists of 4K bytes of high speed static RAM
(A47 & A48, Sheet 2). The screen contains 25 rows of 80
characters each for a total of 2000 characters. Therefore, each
6116 RAM (2048 bytes each) is capable of storing an entire screen
of characters.

The address lines of the two 6l116's are controlled by the out-
puts of three 2 to 1 multiplexers (A56, A57 & A58, Sheet 2). The
sources for the inputs of the multiplexers are the address lines
of the MPU (A0-All) and the memory address outputs of the CRT
controller (MAO-MAlO). The multiplexers' inputs are switched by
the 01 output to the MPU. This operation allows the CRT con-
troller memory address lines to drive the display RAM address
lines when 01 is high, while the MPU address lines are enabled
during 01 low. The MPU accesses the display RAM to update a
location due to keyboard input or transmission from the host
(Write), or to READ a location for transmission to the host
during a block mode transmit.

Display memory accesses from the MPU occur while 01 is low.

Data from the display RAM is gated to and from the main Data

Bus (D0-D7 lines of the MPU) by a byte wide bi-direction of 01.
This buffer is selected if the MPU is addressing a location in
Display RAM. The direction of the data is controlled by the R/W
signal from the MPU during 02 high.



During the high portion of 01 (02 low), the CRT controller
accesses the location specified by its memory address lines.
The display RAM is always selected during 02 low and the R/W
line of the display RAM is always high at this time. Because
of this, any access of display RAM during 02 low will cause a
read of the location being addressed. This data is latched by
DC Carry (A39, Sheet 3) and used as address lines A3-A9 of the
character generator ROM (A3l1, Sheet 3). A0, Al, and A2 address
lines of the character generator ROM are controlled by the RAQ,
RAl, and RA2 lines from the CRT controller. These.-define which
line of the 10 line character cell is in effect. The data to
be displayed for the character and line being -addressed is:
loaded into a parallel in/serial out shift register (A30, Sheet
2). During the next eight cycles of the shift clock this data
is shifted out one bit at a time and combined with other signals
to create the video output to the video amplifier in the
monitor. :

The MPU is capable, using address line All, of writing to or
reading from any of the 4096 bytes of display RAM. The CRT
controller can only access a maximum of 2048 bytes (using
MAO-MAlQ). To allow the second page to be displayed (providing
that a chip is installed in A47), the program, in response to
an ESC K, sets a bit in one of the control latches labeled
'Display Page Two'. This connects to the highest order line

on the CRT controller side of the multiplexers. Thus, when 01
is high, this bit will be high and A47 will be accessed by the
CRT controller.

4.6
INTERRUPT SIGNALS

As mentioned in Section 4.1, the MPU is interrupt driven in
the 925. An interrupt is an input to the MPU which causes it
to complete its present instruction, save the contents of its
internal registers and go to a predetermined location in the
program. The MPU will respond to an interrupt within a
maximum of 8 system clock cycles of 4.7 microseconds.

The 6502A MPU has two interrupt inputs, IRQ and NMI. 1IRQ is a
maskable interrupt which can, under program control, be ignored.
NMI is non-maskable interrupt that cannot be ignored by the MPU.

The Model 925 uses the NMI for interrupts generted by the Key-
board ACIA (A33, Sheet 5). IRQ has two possible sources; the
communications ACIA (A32, Sheet 4) and the vertical sync
interrupt. The interrupts generated by the ACIA's indicate
that data has been received or that the transmitter section is
ready to accept a new character. The vertical sync interrupt
is used by the program to increment timing registers used to
keep track of the time of day, blink the cursor, time the bell,
etc. When an interrupt occurs, the firmware (program ROM) must
determine which source caused the interrupt and act accordingly.
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4.7
VIDEO GENERATION

Control signals for the CRT monitor are generated by the CRT
controller, the attribute logic and the shift register mentioned
in Sectin 4.5.

The CRT controller produces vertical sync, horizontal sync,
display enable and cursor signals. Horizontal and vertical sync
are buffered and sent directly to the monitor. Display enable
and cursor are used along with the attributes and serial data
from the shift register to produce the video signal for the
monitor.

Because of the character address latch (A39, Sheet 2), the
character generator ROM, and the shift register, it takes two
character clock times for a character addressed by the CRT
controller to be displayed on the screen. The display enable
and cursor signals simultaneously with the memory address co-
inciding with the position on the screen. Because of this the
cursor and display enable signals must be delayed by two
character clock times. This is accomplished by a hex D flip-
flop (A22, Sheet 4).

The remaining two stages are used to provide a 1 character
time delay for the attribute signal and half intensity signal
(an additional delay is provided by the character address latch).

The 925 visual attributes are achieved in the following manner:

The high order bit coming out of the character address latch
(Chad 7) is used to indicate a protected (half intensity)
character. This is the only attribute which is done on a
character by character basis. The remaining four attributes,
blinking, blank (hidden characters), reverse video and under-
line, are produced by special characters written into the
display RAM by the firmware in response to a special 3
character sequence. (See operators manual). These special
characters are decoded to provide a signal labeled 'Attribute'’
(see pin 4 of A22, Sheet 3). This signal is used to gate DC
Carry to the data input of a 'D' flip-flop (pin 2 of Al, Sheet
3) which is clocked on the rising edge of shift clock while

DC Carry is low. As long as the character in the character
address latch is an attribute character, the data input will be
low when the flip-flop is clocked. This keeps the 'Q' output
low, enabling the outputs of one of three quad tri-state
latches (Al9, Sheet 3). This latch is used to carry the
existing attributes through a new attribute character, and its
outputs are used only during the time that an attribute character
is being displayed. (An attribute character is displayed as a
half intensity blank). As soon As a non-attribute character is
decoded, the 'Q' output of the D flip-flop (pin 5 of Al) is
clocked high, disabling the outputs of Al9. At the same time,
Q output (pin 6) goes low. This is connected to one of the



output enable inputs of another quad tri-state latch (A20).

The other output enable input of A20 is controlled by the Q
output of another D flip-flop (pin 8 of Al) that goes low
approximately 35 nanoseconds after pin 6 of Al. This operation
ensures that the outputs of only one of the latches are active
at any given time.

The purpose of the second latch is to contain the most recent
attributes on the present scan line. The third quad tri-state
latch (A2l1) is used to remember the last attribute character
encountered. Unlike the first two latches, which are reset

by horizontal sync (once each scan line) the third latch is
reset only once each frame by vertical sync. 1In this manner,
the attributes are allowed to continue from one character row
to another. The outputs of this third latch are enabled when
both D flip-flops mentioned earlier are reset (Q outputs low).
The time during which these outputs are enabled is defined as;
from the beginning of a new character row that was preceded by
a character row containing an attribute character; until a new
attribute character is found, i.e., if the only attribute
character is character number 62 on character row 10, the out-
puts of A21 will be enabled at the start of character row 11
and remain enabled until the end of the frame (vertical sync).

The attribute signals, underline, reverse video, blink and
blank, are combined with other signals pertinent to the video
output (see upper left side of sheet 4), to create a stream of
pulses used by the video amplifier to control the electron
beam within the CRT.

4.8
COMMUNICATIONS

Data from the Keyboard is received via a standard RJ1l connector
located con the rear c¢f the board. ACIA # 2 {(A33, Sheet 5) is
used to convert the serial data into parallel form. When the
ACIA receives a character, it interrupts the MPU via the NMI
input. The MPU, during the NMI routine, reads the contents of
the receive buffer of the ACIA. The keyclick is produced
automatically by the hardware, requiring no firmware overhead.
The IRQ output of the ACIA also connects to the trigger input

of a simple one-shot circuit used to produce a pulse which drives
the speaker located in the Keyborad (see lower left section of
sheet 5).

The terminal connects to the host computer through P3 (sheet 5)
which is a standard 25 pin D type connector located on the rear
of the board. 1In half or full duplex, (conversational) mode,
data is sent to the host one character at a time as it is typed
on the keyboard. 1In block mode, data is not sent to the host
unless a send command of some sort is entered on the keyboard.
These modes of data transmission are completely under control of
the firmware.



The 925 alsoc has a separate connector which can be connected to
a printer with a serial communications port. The connector for
the printer port is P4. Data sent to the printer can come from
two selectable sources; the host computer or the terminal screen
(display RAM). To enable data from the Host to the printer, the
control latch output labeled 'EXTENSION' is used. This gates
data received on P3 pin 3 to P4 pin 3 via or gate A26 (pins
4,5,6). It also allows two possible control lines, DTR (P4-20)
and Handshake (P4-11) to go to the host.

Another control latch output labeled ‘'BI-DIR' allows data from
the printer (P4-2) to be sent to the host (P3-2). Data from the
printer is not received by the 925 terminal.

During transmission from the host to the printer, the screen may
(normal) or may not (transparent) be updated. Another mode of
printer operation is page print. 1In this mode, text is entered
on the screen (either page or display RAM) and, when the desired
text is entered and properly edited, the data can be sent to the
printer by depressing the 'PRINT' key. The data on the screen
will be sent to the printer from the 'HOME' position to the
cursor position. During page print, the data is not sent to the
host. This is done by disabling the data to the host through
another gate (A26 pin 8,9,10).
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Table 4-1

D7 D6 D5 D4 D3 D2 D1 D@
FFFF
ROM # 1 FONO PROGRAM DATA ]
Read ; EFFF SYS
Only Unused ROM # 1 £000 ROM
DFFF
ROM # 2 BORO PROGRAM DATA
Unused ROM # 2 KEEE
Unused 1/0 BFFF N
9004
Display BOW/ Timeout [KeycTick onitor
Write Control Latch # 2 9003] Mode WOB Bell Blank On/Off DTR Mode Spare
Read Dipswitch Port # 2 9002} SP/MK 0/E Par. BOW/ Baud Baud |Baud Baud
W08 Rate 3 Rate 2/Rate 1 Rate 0 Printer
Read Dipswitch Port # 1 9001 Stop Word 925/ Baud Baud |Baud Baud
Bits Edit Length | 920 Rate 3 Rate 2{Rate 1 Rate 0 Main
Write Control Latch # 1 9000| CPU Bi- 925/ 60/ Cursor{BTink Page
Reset Exten. | Direc. | 920ATT |50Hz -Under [Clock Print
— Spare 8070
Stop Word Word Revr Clk]Baud Baud [Baud Baud
Read/Wr | Control Register 8063( Bits Lnth 1 | Lnth O { Source [Rate 3 Rate 2|Rate 1 Rate 0
Read/Wr | Command Register 8062} Par.2 Par.1 Par.0 | Norm/ Xmit 1 Xmit O{RCV DTR
Fcho 1IRQ ACIA
Read/Wr | Status Register 8061| Read: [Status Register Write: Program Reset{No Data) #2 170
- (Keybd
Read/Wr | Transmit or Receive Data 8060| Read: [Receive Register Write: Transmitter Register
Read Dipswitch Port # 5 8050| Not Used Cursor | Cursor {DTR SRTS Not Used
1 0
Write Reset IRQ 8040 NO D
Stop Word Word Rcvr CTk|Baud Baud aud Baud
Read/Wr | Control Register 8033| Bits Lnth 1 | Lnth 0] Source |[Rate 3 Rate 2}Rate 1 Rate O }
Read/Wr | Command Register 80321 Par.2 Par.1 Par.0 | Norm/ Xmit 1 Xmit OfRcv DTR ACIA
Echo IRQ #1
Read/Wr | Status Register 8031} Read: Status Register Write: Program Reset(No Data) (Host)
Read/Wr | Transmit or Receive Reg. 8030| Read: Receive Register Write: Transmit Register
; |
Read/Wr | Read or Write
Regs 0-31 8021 DISPLAn PARAMETERS CTRC
. - T
Write Address Register
(Contains Reg. Number) 8020 REGISTER NUMBER
. . Char Char Keyclick
Read | Dipswitch Port # 4 8010{ cot 1 | Set 0 | Not Used On/Off | Test | Not Used
Read Dipswitch Port # 3 8000 | not Used Line/Pq Timeout |60/ CR/ Corm Comm /
° Att, | Blank _ |50Hz CR-LF |Mode 1 IMode 0
Unused Display
RAM 7FFF N
4C00
4BFF
Page 2
4800 ? Disp
47FF RAM
Page 1
4000 4
3FFF
unused Sys. RAM
Sys.
0400 RAM
03FF
VARIABLE PROGRAM DATA
0000

925 MEMORY MAP
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