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CHAPTER 1
GENERAL DESCRIPTION

1.1 GENERAL

The LAS50 (Figure 1-1) is a desk top, receive-only, microprocessor controlled, dot-matrix printer. The print-
er is available in four models to meet international power requirements. They are the model LA50-RA,
LAS50-RB, LA50-RC, and LA50-RD which operate at 120 Vac, 220 Vac, 240 Vac, and 100 Vac respec-
tively. Print modes are either text or graphic. In the text mode, characters define the functions and charac-
ter symbols usually associated with alphanumeric printers. In the graphic mode, characters define one of 64
possible 1 X 6 dot combinations for print. The LA50 receives characters and commands through an asyn-
chronous serial interface at selectable baud rates from 110 to 4800 baud.

1.2 PHYSICAL DESCRIPTION

The LAS0 main assemblies consist of the printer mechanism, printhead, and the printed circuit board

(PCB). The PCB is reached through the bottom of the printer and contains the logic, control, and power
supply circuits.

MA-10,3868

Figure 1-1 LASO Printer
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1.3 FUNCTIONAL DESCRIPTION
The LAS50 is a receive-only printer which operates as an output device for a computer. Input buffer capac-
ity is 2047 characters. The printer receives and interprets information from the computer and prints it out.

The standard character set for the LASO is based on the US ASCII character set (Figure 1-2) which
includes 94 upper- and lowercase printable characters. In addition, the printer can print the 81
Multinational, the 63 JTS Katakana, the 27 VT100 Special Graphics, and the error indicator.

B7 0 0 0 0 1 1 1 1
B6 0 0 1 1 0 0 1 1
B5 0 1 0 1 0 1 0 1
BITS COLUMN
B4 B3 B2 BT [ROW. 0 1 2 3 4 5 6 7
0 20 40 60 100 120 \ 140 160
0000O0jO NUL 0 DLE 16 SP 32 0 48 @ 64 P 80 96 P 112
0 10 20 30 40 50 60 70
1 21 41 61 101 121 141 161
0 00 1]1 SOH 1 (ngﬂ 17 ! 33 1 49 A 65 Q 81 a 97 q 13
1 11 21 31 a1 51 61 71
2 22 T 42 62 102 122 142 162
00 1 0}2 STX 2 DC2 18 34 2 50 B 66 R 82 b 98 r 114
2 12 22 32 42 52 62 72
3 DC3| B 43 63 103 123 143 163
001 11 ETX 3 | (XOFF) | 19 # 35 3 51 c 67 S 83 ¢ 99 s 115
3 13 23 33 43 53 63 73
4 24 44 64 104 124 144 164
1 0O a EOT 4 DC4 20 $ 36 4 52 D 68 T 84 d 100 t 116
4 14 24 34 44 54 64 74
5 25 o, 45 65 105 125 145 165
o101 5 ENQ 5 NAK 21 /° 37 5 53 E 69 U 85 e 101 u 117
5 15 2% 35 45 55 65 75
ACK | © 26 46 6 66 106 126 146 v 166
811016 C 6 SYN 22 & 38 54 F 70 v 86 f 102 118
6 16 26 36 46 56 66 76
7 27 ’ 47 67 107 127 147 167
01 1 1|7 BEL 7 ETB 23 39 7 55 G 71 w 87 9 103 w 119
7 17 27 37 47 57 67 77
10 30 50 70 110 130 160 170
10 00|38 BS 8 CAN 24 ( 40 8 56 H 72 X 88 h 104 X 120
8 18 28 38 48 58 68 78
11 31 51 71 111 131 - 151 171
1001]e ] HT | EM 25 ) 41 9 57 1 sl Y 89 I 105] Y 121
9 19 29 39 49 59 69 79
12 32 52 . 72 112 132 . 152 172
10 1 0}1e LF 10 suB 26 * 42 58 J 74 y 4 2 J 106 z 122
A 1A 2A 3A 4A 5A 6A 7A
13 { ESC | 33 + | 83 . 73 113 133 153 173
101 1 |n vT 11 27 43 ! 59 K 75 [ 91 k 107 { 123
B 1B 28 38 4B 58 68 7B
14 34 54 74 114 134 154 174
110 012 FF 12 FS 28 ’ 44 < 60 L 76 \ 92 1 108 | 124
c ic 2c 3C 4c 5C 6C 7C
15 35 55 - 75 115 135 155 175
11 01|13 CR 13 GS 29 45 = 61 M 77 ] 93 m 109 } 125
D 1D 2D 3D 4D 5D 6D 7D
16 36 56 76 116 A 136 156f o 176
111 0|14 SO 14 RS 30 . 48 > 62 N 78 94 n 110 126
E 1E 2E 3E aE 5E 6E 7E
17 37 57 77 117 137 157 177
111 1 418 Sl 15 Us 31 / 47 ? 63 (o) 79 — 95 o] 11 DEL 127
F 1F 2F 3F aF 5F 6F 7F
KEY ascii cHaracTer| EgC | B | OTA
27 ] DECIMAL
1B | HEX

MA-7246

Figure 1-2 ASCII Chart



Characters are printed by moving a 9-wire, solenoid-operated printhead horizontally along the print line
and then firing groups of discrete wires at each printing position to form 7 X 9 dot-matrix characters. An
enhanced mode prints 13 X 9 dot-matrix characters. The graphics mode printing process involves creating
a single vertical column of up to six dots for each character received.

The printer uses single sheet or pinfeed paper, a plug-in printhead, and a disposable ribbon cartridge. The
printhead and ribbon mount on the carriage assembly and are easily reached for removal and replacement.
A reversible motor drives the carriage assembly horizontally and a stepper motor drives the platen which
advances the paper vertically. A ribbon drive mechanism in the carriage assembly advances the ribbon as
the carriage moves. Control logic circuits on the PCB synchronize printhead position by print commands.

A programmed microprocessor on the control/logic PCB controls input/output, character printing, and
forms control. Figure 1-3 shows a simplified block diagram of the LAS50 printer.

DATA IN
MICROPROCESSOR
(iggln(n:umcmloms MEMORY AND
CONTROL CONTROL

3
£ INTERNAL MICROPROCESSOR CONTROL BUS >

[PRINTER MECHANICS ~ |
N

PRINT I l >
AND

I
I
PAPER l i l
I
I

FEED
CONTROL
LOGIC

L _ 5%

MA-96B1A

Figure 1-3 Simplified Block Diagram
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1.4 RELATED DOCUMENTS

Table 1-1 lists all the documentation available to support the LASO printer.

Table 1-1 Related Documents

Document
Title Number Description
Installing and Using EK-0LAS0-UG Installing and operating
the LA50 Printer the printer
LAS50 Printer EK-0LA50-RM Programming and
Programmer Reference interfacing the printer
Manual
LAS50 Pocket Service EK-0LAS50-PS Troubleshooting and
Guide mechanical servicing
information
LASO0 Technical EK-0LAS50-TM Installing, operating,
Manual theory of operation,
detailed troubleshooting,
and mechanical servicing
information
LAS50 Hlustrated EK-0LAS50-IP Exploded views and parts
Parts Breakdown lists
LASO0 Field 000-955 Engineering drawings

Maintenance Print.Set
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CHAPTER 2
INSTALLATION

2.1 GENERAL

This chapter contains the step-by-step procedures to inspect, install, power up, and check out the printer.
These procedures allow you to verify that the printer is not damaged and is operating properly before you
connect it to the communication system.

2.2 SITE CONSIDERATIONS

Install the printer in an area that is free from excessive dust, dirt, corrosive fumes, and vapors. Table 2-1
lists the environmental and power requirements of the printer. Figure 2-1 illustrates its overall dimensions.
Appendix D contains a complete list of specifications.

Table 2-1 Site Considerations

Consideration Specification

Temperature 10° to 40° C (50° to 104° F)

Relative humidity 10% to 90%

Input voltage Model LAS0-RA 104 to 128 Vac
Model LA50-RB 191 to 235 Vac
Model LAS0-RC 208 to 256 Vac
Model LASO-RD 90to 110 Vac

Frequency range 47 to 63 Hz

Power consumption Operating: 180 watts maximum

Idling: 16 watts
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MA-10,386-C

Figure 2-1 Printer Dimensions

2.3 UNPACKING AND INSPECTION
Use this procedure to unpack and inspect the printer. You need a sharp instrument to perform this

procedure.
1.

2.

Open the top of the shipping carton (Figure 2-2).

Lift the printer up and out of the carton. Place it on a flat, clean work surface.
Remove the shock absorbing material and packing from around the printer.
Remove the documentation package, power cord, and ribbon.

Carefully inspect the printer for obvious shipping damage. Check for lost or missing items.
Report any damaged or missing items to the local carrier and your Digital branch office.

Remove the access cover and remove the cardboard retainer (Figure 2-3). Replace the access
cover.

If necessary, wipe the outer surfaces with a clean, soft, lint-free cloth.
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Figure 2-2 Unpacking/Packing Details
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CARDBOARD
RETAINER

MA-10,001A

Figure 2-3 Packing Removal



2.4 REPACKING PROCEDURES
Perform the following procedure to repack the printer for shipment.

1.

2.

3.

4.

Remove the ribbon cartridge, paper, and all cables.

Remove the access cover and secure the printhead with the cardboard retainer to prevent move-
ment while in transit. Replace the access cover (Figure 2-3).

Repack the printer with the shock absorbing material (Figure 2-2).

Seal the shipping carton with reinforced tape.

2.5 INSTALLATION PROCEDURES
Perform the following procedures to install the printer.

2.5.1 Ribbon Installation
Perform the following procedure to install the ribbon.

1.

2.

Remove the access cover.

Take up slack in the ribbon by turning the knob in the direction indicated by the arrow on the
cartridge.

Position the cartridge between the clips on the carriage and push down on the cartridge until it is
in place (Figure 2-4).

Replace the access cover.

MA-10,027C

Figure 2-4 Ribbon Installation



2.5.2 Paper Installation
The printer uses pinfeed or single sheet paper. The following procedure is for installation of pinfeed paper.

1. Turn off power.

2. Open paper window (Figure 2-5).

3. Remove paper cover.

4. Pull bail bar away from platen.

5. Push paper release lever toward back of printer.

6.  Open paper clamps (Figure 2-6).

PLATEN

COVER
PAPER CO PAPER WINDOW

BAIL BAR

PAPER RELEASE

i:

POWER SWITCH
MA-10,007A

Figure 2-5 Paper Installation
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10.

11.

12.

13.

Position paper on tractor. If paper does not fit properly, use white tractor release levers to reposi-

tion tractors.

Close paper clamps.

Turn platen knob and guide paper behind platen.
Advance paper until top of paper is behind bail bar.
Push bail bar against platen.

Replace paper cover.

Close paper window.

TRACTOR
RELEASE LEVER

TRACTOR

PLATEN KNOB

PAPER CLAMP

MA-10,009A

Figure 2-6 Pinfeed Paper Insertion



The following procedure is for installation of single sheet paper.
1. Turn off power.
2. Open paper window.
3. Pull bail bar away from platen.
4.  Push paper release lever toward back of printer.
5. Push paper through slot in paper cover and guide it to front of platen. Align paper (Figure 2-7).
6.  Pull paper release lever toward front of printer.
7. Push bail bar against platen.
8. Close paper window.
9. Turn platen knob to reposition paper.

2.5.3 Power Up and Checkout
Use this procedure to power up the printer and verify that it is operational.

1. Set the power switch to 0.

2. Plug the ac power cord into the ac power receptacle on the rear of the printer (Figure 2-8).

ALIGN PAPER
~
SLOT /
PAPER 3
~

PLATEN KNOB

MA-10,013A

Figure 2-7 Single Sheet Paper Insertion
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3. Plug the other end of the ac power cord into a nonswitched, grounded wall receptacle.
4.  Insert paper into the printer.

5. Turn the power on. The POWER indicator should light.

6.  Perform the self-tests described in Chapter 3, Paragraph 3.2.

7. After you have verified that the printer is operating correctly, turn off the power and connect
the interface cable to the system as described in Paragraph 2.5.4.

2.5.4 Interface Cable
The cable does not come with the printer. The following is a list of cables for system interconnection:

Cable System

BCCO05 Professional 300 Series and DECmate
BCC04 Rainbow

BC22A Other

Use the following procedure to install the interface cable.
1. Plug the system cable into the interface connector on the rear of the printer (Figure 2-8).

2. Install the other end of the cable as described in your system installation manual.

POWER CORD

INTERFACE
CABLE

MA-10.006A

Figure 2-8 Cable Installation



2.6 CONFIGURATION SWITCHES

The LASO printer must be compatible with computer hardware and software to communicate properly.
The configuration switches allow users to tailor the terminal to operate with a specific computer. They are
factory set for printer use with Digital systems.

To locate the configuration switches, remove the access cover and move the carriage to the left. Figure 2-9
shows the location of the switches and the labeled functions of each switch. To change a configuration
feature, move the tab with a small blade screwdriver, ballpoint pen, or equivalent.

CAUTION
Never use a lead pencil to change a switch position.
Broken lead or lead powder can cause a short or
intermittent problem to occur on the printed circuit
board.

GRAPHICS SWITCH
SW1-5

PROTOCOL SWITCHES CHARACTER SET SWITCHES
SW1-6, SW1-7 \ SW1-1 THROUGH swW1-4

RIGHT MARGIN SWITCH

SW1-8 —

8/96tv€C1

an

SwWi1

] ]
(SWITCHES ARE N340
AT FACTORY SETTINGS)

8L96v€EcC!

JNGel

N3dO
!
SW2-7, SW2-8 NOT USED
DATA FORMAT SWITCHES BAUD RATE SWITCHES
SW2-4 THROUGH SW2-6 SW2-1 THROUGH SW2-3

B VI

| ue e |
N3IdO

8L9S8VvETI

EVEPIITY
croseo— 0w

MA-10,0278

Figure 2-9 Configuration Switches
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Tables 2-2 through 2-7 show the switch positions for various system configurations.

Table 2-2 National Character Set

Switches SW1-1 through SW1-4 change the characters for multinational applications. When operating the
printer with Digital systems in an 8-bit environment, no change in settings is necessary.

Switch Positions

Nation SWi1-1 SW1-2 SW1-3 SWi1-4
United States Open Open Open Open*
Britain Closed Open Open Open
Finland Open Closed Open Open
France Closed Closed Open Open
French Canada Open Open Closed Open
Germany Closed Open Closed Open
Italy Open Closed Closed Open
Japan Closed Closed Closed Open
Norway,/Denmark Open Open Open Closed
Spain Closed Open Open Closed
Sweden Open Closed Open Closed

* factory setting

Table 2-3 Graphics Aspect Ratio

Switch SW1-5 changes the horizontal to vertical dot ratio in graphic mode by changing the number of
horizontal dots per inch. The number of vertical dots are kept constant at 72 dots per inch.

Horizontal Switch
Ratio Dots/Inch Position
2:1 144 Open*
2.5:1 180 Closed

* factory setting
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Table 2-4 XON/XOFF and Ready/Busy Protocol

Digital systems use XON/XOFF protocol. Other systems may require Ready/Busy protocol. Switch
SW1-6 selects the protocol. Switch SW1-7 selects the ready and busy signal levels.

Protocol SW1-6 Position
XON/XOFF Open*
Ready/Busy Closed

Signal Level SW1-7 Position
Busy = High Open*

Ready = Low

Busy = Low Closed

Ready = High

* factory setting

Table 2-5§ Right Margin

Switch SW1-8 selects the method of controlling a line of characters that exceeds the eight inch line of print.
If set to truncate, the printer prints only the first eight inches of characters and drops the remaining charac-
ters. If set to wrap, the printer prints the remaining characters on the next line.

Selection SW1-8 Switch Position
Truncate Open*
Wrap Closed

* factory setting

Table 2-6 Baud Rate Select

Switches SW2-1 through SW2-3 select the speed (bits per second) at which the printer communicates with
the computer.

Switch Positions

Baud Rate SW2-1 SW2-2 SW2-3
4800 Open Open Open (factory setting)
2400 Open Closed Open
1200 Open Closed Closed
600 Closed Open Open
300 Closed Open Closed
200 Closed Closed Open
110 Closed Closed Closed

* factory setting



Table 2-7 Data Format

Switches SW2-4 through SW2-6 select the data format to enable communication with the computer.

Switch Position

Data Format SW2-4 SW2-5 SW2-6
7 bits, plus odd parity Open Closed Closed
7 bits, plus even parity Closed Closed Closed
7 bits, plus 8th bit mark Open Open Closed

7 bits, plus 8th bit space Closed Open Closed

8 bits, plus odd parity Open Closed Open

8 bits, plus even parity Closed Closed Open

8 bits, no parity Open Open Open*

* factory setting
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CHAPTER 3
OPERATOR INFORMATION

3.1 GENERAL

This chapter provides maintenance personnel with a summary of the printer controls and indicators. Figure
3-1 shows their locations and Table 3-1 describes their functions.

3.2 OPERATOR TESTS

If at any time there appears to be a problem in the printer, the operator may start a self-test. There are four
self-tests. Two of the tests provide the operator with a printout. Table 3-2 is a list of the self-test procedures
and the printer component areas under test.

RED ETCH MARK
PLATEN KNOB

PAPER BAIL
PAPER THICKNESS
LEVER
PLATEN /

%\FORM FEED
SWITCHES

PAPER
RELEASE

LEVER \\*

N

LINE FEED
READY

POWER
FAULT » INDICATORS
READY

MA-10,018A

Figure 3-1 Controls and Indicators
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Table 3-1 Controls and Indicators

Control/Indicator Function

READY indicator The green READY indicator indicates the printer’s operating
state. It is on when the printer is ready to print or is printing. If itis
off, the printer is not ready and will not start.

FAULT indicator The red FAULT indicator blinks when the printer detects an
electronic fault. It stays on when the printer is out of paper.

POWER indicator The green POWER indicator is on when you apply power to the
printer.

READY switch The READY switch controls the printer’s operating state.
Pressing the switch puts the printer in either the ready or not
ready state. In the ready state the READY indicator is on.

LINE FEED switch Pressing LINE FEED advances the paper one line.

FORM FEED switch Pressing FORM FEED advances the paper one full sheet.

Paper bail The paper bail holds the paper against the platen. Red etch marks

Paper thickness lever

Paper release lever

Platen knob

on the bail help you position paper on the platen and locate the
horizontal printing position.

The paper thickness lever adjusts the printhead position to allow
for different printing form thickness. Keep the lever close to the
platen for normal printing. Move the lever away from the platen
for thicker sheets and multicopy forms.

The paper release lever controls paper holding tension. In the
forward position, paper is held tightly against the platen. In the
backward position, the paper is free for positioning or removal.

The platen knob allows manual control of the platen for paper
insertion, and for changing the paper’s vertical position.

Table 3-2 Self-Test Procedures

Self-Test

Checkout

Internal

(runs automatically
at powerup)
Carriage motion

Print

Loopback

Checks logic and memory

Checks carriage motor and drive circuits

Checks line feed motor, carriage motor,
printhead and associated circuits. Does
not test communication lines

Checks same functions as print self-test
plus the EIA transmit and receive lines
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3.2.1 Internal Self-Test

This test checks the logic circuits on the printed circuit board (PCB). It runs automatically when power is
applied to the printer. The printing function is not energized during this test. The diagnostics include a
checksum test to verify all of the bits of the read only memory (ROM) and a pattern test to exercise and
verify all of the bits of the random access memory (RAM). If there is a failure, the FAULT light flashes.

3.2.2 Carriage Motion Self-Test
This test checks the carriage motor and drive circuitry. Its purpose is to verify that the carriage system

functions and that the mechanism is clear of obstructions. The printing function is not energized during this
test.

The test procedure is as follows.
1. Start with the power turned off.
2. Press and hold the FORM FEED and LINE FEED keys and turn the power on.

3. Release the keys. The carriage should go through a scanning motion. If there is a failure, the
FAULT light flashes or the test stops before it is complete.

4. Turn the power off to stop the test.

3.2.3 Print Self-Test
This test checks the logic circuits, line feed motor, carriage motor, and printhead. The test is useful for

general checkout of the printer and after changing an FRU. The test result is a printed pattern of the
ASCII character set (Figure 3-2).

The test procedure is as follows.
1. Start with the power turned off.
2. Press and hold the FORM FEED key and turn the power on.

3. Release the key. The printing operation should start and continue until the power is turned off.
A flashing FAULT light, poor print quality, or failure of the test before completion indicates a
failure. A successful test is determined by examining the printed test pattern.

ABCDEFGHI JKLMNOPGRSTUMWXYZ[\1"_“abcdefghijkImnopqrstuvwxyz (i3~ '"H#$%& () %+ ,-./01
BCDEFGHI JKLMNOPQRSTUVWXYZIN]~_~abcdefghijkimnopqrstuvwxyz (i)~ ! "H$ &’ (D #+,—.,/012
CDEFGHI JKLMNOPQRSTUMWXYZ[\])“_"abcdefghijkimnopgrstuvwxyz {13~ ' "H#$X& () %+ ,-./0123
DEFGHI JKLMNOPQRSTUMNXYZIN14_"abcdefghiikimnopgrstuvwxyz {3}~ ! “H#$%&’ (> %+,—./01234
EFGHIJKLMNOPAGRSTIMWXYZIN]*_abcdefghijkimnopqrstuvwxyz (i}~ !N/’ (I %+ ,-./012345
FGHIJKLMNOPQRSTUVWXYZ[N\]*_“abcdefghi jkimnopqrstuvwxyz (1)~ ! "#$%&’ () #+,~,/0123456
GHIJKLMNOPQRSTUMWXYZ(N\]I~_~abcdefghijk imnopqrstuvwxyz (!>~ !'"#$4& () *+,-,/01234567
HIJKLMNOPQRSTUVWXYZIN]1~_~abcdefghi jkimnopgrstuvwxyz {1}~ ! “H#$4%&’ () %+,~,/012345678
TJKLMNOPQRSTUMWXYZEN]I~_*abcdefghi jkimnopgrstuvwxyz (i)~ '"#&/&’ () %+ ,~./0123454789
JKLMNOPGRSTUVWXYZIN]~_*abcdefghijkimnopqrstuvwxyz (i}~ ! "#$/&’ () %+ ,~./0123456789:
KLMNOPGRSTUMWXYZ (N1~ “abcdefghijkimnopqrstuvwxyz (i3~ ' “H$/& () %*+,-,/0123456789;
LMNOPQRSTUUWXYZIN]1~_“abcdefghi jkimnopqrstuvwxyz{! 3~ ! "H$/&’ () %+ ,-, /01234567891 ;<
MNOPARSTUMWXYZIN]1*_“abcdefghi jKImnopqrestuvwxyz ({2~ !“H$X&’ () %+,-./0123456789: ;<=
NOPQRSTUVWXYZINI~_~abcdefghi jkimnopqrstuvwxyz (i3~ !"H$4&’ () %+,~./0123456789;:;<(=>
OPGRSTUMWXYZIN]1"_“abcdefghijKimnoparstuvwxyz {12~ ! "#$/4&’ () %+ ,-. /0123456789 ;<(=>?
PARSTUMWXYZINI*_*abcdefghijkimnopgrstuvwxyz (12~ ! "H8%&’ () %+,-,./0123456789:;<{=>73

MA-10,016

Figure 3-2 Print Test Pattern



3.2.4 Loopback Self-Test

This test checks the logic circuits, line feed motor, carriage motor, printhead, and EIA transmit and receive
lines. The test is performed with a loopback connector (EIA PN 12-15336-01, Figure 3-3) that externally

connects the send data signals to the receive data signals.
The test procedure is as follows.

1. Start with the power turned off.

2. Plug the external loopback connector into the printer interface receptacle.

3. Press and hold the LINE FEED key and turn the power on.

4.  Release the key. The printing operation should start and continue until the power is turned off.
If the printer does not detect data on the receive data line within one second after the test starts,
the FAULT light flashes. A successful test is determined by examining the printed test pattern

(Figure 3-2).
3.3 OPERATOR TROUBLESHOOTING

If the printer does not start when you turn the power on, or if the printer appears to be defective, refer to
Table 3-3. This table describes the checks you should make before turning to the troubleshooting chapter.

CAUTION

Always turn off the printer before you attempt to

correct a problem.

CONNECTOR
FROM PIN

TOPIN | TOPIN

2

4

20

19

22

N

12

23 8

EIA

MA-72668

Figure 3-3 EIA Loopback Connector

Table 3-3 Operator Troubleshooting

Symptom Probable Cause Remedy

Printer does not Power cord not Check power cord

start when power connected, or connections. Check power
is turned on. broken cord for damage.

Power source
fault

Fuse open

Check power at power
receptacle.

Make sure fuse is in
place. Replace fuse if

blown (Paragraph 6.2.3)
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Table 3-3 Operator Troubleshooting (Cont)

Symptom Probable Cause Remedy

No printout. Printer out of Reload paper and press
FAULT light is paper the READY button.
on. Pressing the

READY button

causes printer
to print one
line.

No printout.
Pressing the
READY button
does not start
printer.

Light print.

Carriage moves,
but no printout

Missing dots in
print; always in
same row.

Paper jams.

Pinfeed paper jams.

Access cover
open

Paper thickness
lever set
incorrectly

Ribbon worn

Paper thickness
lever set
incorrectly

Printhead fault

Printhead fault

Paper path
obstructed

Paper thickness
lever set
incorrectly

Tractors
positioned
incorrectly for
paper width

Close cover and press the
READY button.

Reset paper thickness
lever to a position
closer to the platen.

Replace ribbon cartridge.

Reset paper thickness
lever to a position
closer to the platen.

Replace printhead
(Paragraph 6.2.4).

Replace printhead
(Paragraph 6.2.4).

Clear paper path.

Reset paper thickness
lever to a position away
from the platen.

Release and reposition
the tractors. Avoid
pulling or compressing

paper.
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CHAPTER 4
THEORY

4.1 GENERAL
This chapter describes the functions performed by the LASO printer. It also provides an understanding of

the printer’s basic operating principles for field service personnel. Block diagrams and other drawings sup-
port the text.

4.2 INTRODUCTION
The LAS50 is a complete self-contained computer output hardcopy terminal. It consists of two basic compo-
nents (exclusive of the enclosure), a control/logic board which contains the power supply, and the printer

mechanism. The LASO block diagram (Figure 4-1) shows these components and how they functionally tie
together.

The control/logic board manages the printing, paper advancing, and communication processes. All other

components and major options connect to it. The control/logic board includes the following functional
components:

® A microprocessor to manage the overall terminal operation

e 2 X 8192 bytes of read only memory (ROM) containing a microprogram and standard set-up
parameters to operate the terminal with its specific features

e 2 X 2048 bytes of random access memory (RAM) for microprocessor temporary storage and
input/output data storage

e An [/O buffer that provides an interface between the microprocessor and the electromechanical
components in the printer mechanism

® An asynchronous serial receiver/transmitter (USART) for data exchange with the host
computer

®  An interval timer for control/logic system timing

The printer mechanism includes all of the mechanical and electromechanical components necessary for
impact printing and paper/forms control. This includes:

A 9-wire printhead

A carriage motor for horizontal printhead position
A stepper motor for vertical paper movement

A paper-out sensor

A platen, bail bar, and friction assembly

The power supply converts the ac power line into dc voltages used by the printer. A dc to dc converter
transforms the regulated 5 volt dc power source to +12 volts and —12 volts.

4-1



(%

J

e e e —— —— — — e — — — —_——

| CONTROL/LOGIC BOARD I PRINTER MECHANISM ( o o O)

I MICROPROCESSOR 1/0 BUFFER
AND MEMORY 8155
™ DOT DATA
8085 uP 0OT I PRINT
_______ DOT INTERRUPT PRINT SOLENOID HEAD
DRIVERS
I RAM 2X2K HORIZONTAL PITCH CONTROL | SOLENOIDS I
ROM 2X8K L ]
CARRIAGE CARRIAGE
POSITION
w POSITION SARRTAGE
I 2 COUNT MOTOR ‘ RIBBON
ol T "
. o CARRIAGE CARRIAGE | I
* COMMUNICATIONS § SPEED COMMAND SPEED MOTOR PAPER/'
I SELECTOR 8 CONTROL DRIVER | I
& LFINTERRUPT |~ —
S LINEFEED LINEFEED STEPPER 00 O
S LINFFEED STEP CONTROL DRIVER MOTOR
s
I | PAPER FEED I
SYSTEM TIMER
I 8253 l
INTERRUPTS INTERVAL VM I
I 8251 SERIAL L., CLK COMMAND TIMERs/ TO DRIVER
RECEIVER COUNTERS CIRCUITS
AND L
TRANSMITTER +8V POWER | I
| 10 12V4]  gupeLy
I LOGIC CURCUITS T I I
————
EIA AC INPUT
INTERFACE

MA-86094A

Figure 4-1 LAS50 Block Diagram



4.3 FUNCTIONAL OVERVIEW
The LASO0 receives characters from the host processor and examines them to determine if they are print-
able characters or commands. Specific character strings called escape sequences are used to change param-

eters such as vertical and horizontal character pitch, set tabs and margins, or to select alternate character
sets.

The functional areas of the LAS0 printer are divided for discussion into the following groups.

Microprocessor/control system

Communications and input/output data processing
Printfeed positioning and printing process

Paper advancing process

Power supply and power distribution

4.4 DESCRIPTION OF FUNCTIONAL AREAS

The LASO is a microprocessor-controlled system that uses the interaction of hardware circuits with firm-
ware programs to perform control functions and provide functional characteristics. This paragraph
describes these functions and the hardware/firmware interactions that produce them.

4.4.1 Microprocessor/Control System

An 8085 microprocessor is the center of the LAS0 control system. The 8085 performs all the usual func-
tions of a stored program computer: fetching instructions and data from ROM and RAM; and responding
to service requests from various devices in the system. Figure 4-2 shows the microprocessor/control system
logic. This includes the microprocessor chip, ROM/RAM memory, address decode logic, some command/
status buffering, and miscellaneous timing logic.

The Wake-Up (WU) signal holds the microprocessor RESET IN input low until the +5 volt logic voltage
reaches its normal level. When WU goes high, the microprocessor program counter addresses location
0000 and the first instruction from memory is fetched and executed.

The microprocessor addresses memory and other devices with a 16-line address bus (A15-A0). The high
address byte (A15-A8) is asserted on the bus for the duration of the processor cycle. However, the low
address byte is asserted on the multiplexed 8-line address/data bus (AD7-ADO) for a short time at the
beginning of the cycle, so it must be captured in a register. Signals AD7-ADQO pass through the low address
latch and are frozen for the remainder of the cycle by the falling edge of the address lines enable (ALE)

signal. The AD lines are then free for instructions and other input/output data for the remainder of the
cycle.

The microprocessor addresses devices on the address/data buses as either memory or 1/0. The output
signal IO/not memory (10/M) makes the distinction. When low, 10/M enables memory (ROM/RAM) and
the 8251 USART. When high, IO/M enables the 8155 I/O device. The I/O devices in the LA50 system
are the many receivers and transmitters that communicate certain command and status information. I/O
write addresses send commands to the printhead, carriage motor, and line feed drivers. 1/O read addresses

get status on the cover interlock switch, paper-out switch and the configuration of the communication DIP
switches.
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System timing is established by a crystal connected to the microprocessor. The microprocessor divides the
crystal operating frequency (running at 6.144 MHz) in half and produces the 3 MHz CLK OUT signal.
CLK OUT runs to other functional areas and produces printing and communications timing. The micro-
processor runs continuously, fetching and executing instructions from memory so long as there are no inter-
rupts. The microprocessor goes to a wait state whenever a write to, read from, or interrupt occurs. This
introduces a short time period called a wait state into the microprocessor cycle to allow more time for the
I/0 devices to respond.

When the LASO0 is turned on, a short initialization routine is run to verify all of the bits of the ROM and
RAM. After executing the initialization routine, the microprocessor goes to a monitor routine. The monitor
is basically a polling routine looking for status such as cover open, paper out, and any data to print or
process. Some internal status information may be too critical in nature to wait for the monitor loop to poll
for it. Hardware interrupts are used to handle this critical information or updating. Some examples are
items which must be handled in “realtime” such as processing high baud rate receiver data.

4.4.2 Communications and 1/0 Data Processing

The terminal interfaces to the host computer through a serial data port. The port includes a 8251 A pro-
grammable universal synchronous or asynchronous receiver-transmitter (USART) and supporting logic.
The USART translates between parallel and serial data formats, adding or removing start and stop bits as
needed.

4.4.2.1 Data Format — The LAS50 printer communicates using serial characters. The serial character for-
mat used must be the same character format used by the computer. Serial characters are transmitted using
a start bit, seven or eight data bits, an optional parity bit and one stop bit (Figure 4-3). The number of bits
and the polarity of the parity (even or odd) is switch selectable. Parity errors can be detected for either
polarity.

IDLE START BIT OF
STATE OF NEW CHARACTER

LINE J0RS
DATA BITS
—
SPACE + -
4

“MARK" P h ol — 1 1 _d1_a1_a f
ST ONEBIT WHEN  OPTIONAL RETURN TO IDLE
: T(')“r’\'é/' 8BIT  PARITY STATE OF LINE
CHARACTERS  BIT
BAUD RATE ARE USED
sth BIT=0

MA-7B15A

Figure 4-3 Serial Character Format
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4.4.2.2 Data Handling — The complete functional definition of the USART is programmed into the print-
er microprogram. A set of control bytes must be sent out by the microprocessor to initialize the USART to
support the desired communications format. Once programmed, the USART is ready to perform its com-
munications functions. Figure 4-4 shows how data is handled across the serial line and in the printer.

Before further processing, the input buffer, which has a character capacity of 2047, temporarily stores all
characters except nulls and deletes. Nulls and deletes are ignored and do not occupy space in the input
buffer.

If the printer falls too far behind the incoming data, the input buffer overflows and data is lost. If charac-
ters are lost due to input buffer overflow, a single substitute control character (octal 032) is placed in the
input buffer at the point of loss. If a character is received with a parity error, the character is replaced in
the input buffer by the substitute control character (octal 032) thus causing the error character (reverse
question mark) to be printed. The 032 control character, thus indicates loss of characters, or a character
received with parity error.

When the printer is capable of printing, characters are fetched from the input buffer and printed or other-
wise processed as required. When the printer is incapable of printing, the printer scans the input buffer for
printer status request control sequences even if the input buffer is full.

To avoid input buffer overflow, the XON/OFF protocol or Ready/Busy protocol synchronizes the data
source with the printer. Protocol selection is by an internal switch.

XON/XOFF Protocol
The XON/XOFF protocol synchronizes the data source with the printer as described below.

After successfully powering up and becoming enabled to send, the printer sends an XON control character
and constantly monitors the number of empty character positions in the input buffer. When the number is
less than 128, the printer sends an XOFF control character, signaling the data source to temporarily stop
sending data. Meanwhile, the printer continues to take characters from the input buffer and print or other-
wise process them. When the number of empty positions in the buffer exceeds 224, the printer sends an
XON control character, thus signaling that transmission may resume.

RXRDY (RECEIVER FLAG) 8251A USART
INTR
< AD7 - ADO e N
2ND
BUFFER
A———
I j
\
S RXD
\' 18T P RECEIVED
PATH OF { BUFFER CHARACTER
CHARACTER | (SERIAL)
RECEIVED i
(PARALLEL) | T
' <V cLock
RAM
INPUT
8085 uP BUFFER

MA-9608B

Figure 4-4 Data Handling in the USART



The printer also sends an XOFF control character when it is not ready due to error conditions or operator
actions. Running out of paper or detecting a printhead position failure causes an XOFF control character to
be sent. The operator actions of opening the cover or placing the printer off-line also cause an XOFF con-
trol character to be sent.

The printer sends an XON control character when an XOFF state is present and all of the following condi-
tions are true.

¢ The printer is ready.
e Al fault conditions are cleared.
®  There are more than 224 empty positions for characters in the input buffer.

NOTE
At power up, an XOFF state is assumed.

The printer sends an XOFF control character when an XON state is present and any of the following
conditions are true.

®  The printer is not ready.
® A fault condition occurs.
®  There are less than 128 empty positions for characters in the input buffer.

The printer sends an extra XOFF control character if more than 64 characters were received since the first
XOFF control character was sent.

Ready/Busy Protocol

The Ready/Busy protocol is functionally the same as the XON/XOFF protocol. However, instead of send-
ing an XOFF control character, the printer places the Ready/Busy signal in the Busy state and instead of
sending an XON control character, the printer places the Ready/Busy signal in the Ready state.

4.4.2.3 Baud Rate Clocks — The LASO printer is programmed to perform serial 1/O communication at
many different transmission rates, ranging from 110 to 4800 baud (bits per second). The rates are selected
by communication switch settings. Figure 4-5 shows the hardware (logic) that creates the baud rate clocks
used to shift the data stream.

The crystal controlled (6.144 MHz) microprocessor sends a CLK OUT signal to the interval timer (8253),
the I/O buffer (8155) and the USART (8251). The programmable frequency dividers within them scale
the CLK OUT signal down to the correct baud rate clock. Based on the selected baud rate (communication
switch setup or an escape sequence), command bytes from the microprocessor specify the mathematical
configuration (divisor value) of the frequency dividers. The interval timer divides the CLK OUT signal into
three clocks for system timing. The I/O buffer generates the transmit (TXC) and receive (RXC) clocks for
the USART buffers.
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Figure 4-5 Creation of Baud Rate Clocks

4.4.2.4 Interface Signals — The LASO0 data interface is RS-232C and RS-423 compatible. It includes a
25-position plug mounted on the rear of the printer for connection to an interface cable. Table 4-1 lists the
interface signals described in the following paragraphs.

Receive Data - The printer receives serial encoded characters on this line.

Send Data — The printer sends serial encoded characters on this line.

Although the bit rate within a character may be up to 4800 bits per second, the character transmission rate
from printer to host for any two characters does not exceed 100 characters per second.

When transmitting to the host the printer always includes at least two stop bits with each character.
Terminal Ready — The printer sends signals on the Terminal Ready line which indicate if the printer is

ready to send and receive data. When this signal is ON, the printer can send and receive data. When this
signal is OFF, the printer is not ready to communicate.

The terminal is ready to send and receive data after it completes its power-up initializations, and remains
ready to communicate indefinitely.

Request to Send — The printer maintains the Request to Send line in the ON condition indefinitely.
Ready/Busy - This line carries the Ready/Busy signal, depending on the setting of the Ready/Busy
Polarity switch. The printer is unable to receive characters if this signal is in the Busy state and is able to

receive characters if this signal is in the Ready state.

Protective Ground - This line is connected via removable jumper into the chassis ground of the printer.
The chassis is further connected to external grounds through the third wire of the power line cord.

Signal Ground - This line establishes the common ground reference potential for all other interface
circuits.
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Table 4-1 Printer Interface Signals

RS-232

Function Direction Pin Mnemonic
Receive Data To printer 3 BB

Send data From printer 2 BA
Terminal ready From printer 20 CD
Request to send From printer 4 CA

Busy or ready From printer 11 -
Protective ground From printer 1 -

Signal ground Common 7 AB

4.4.3 Printhead Positioning and Printing Process
This paragraph describes how data stored in RAM buffers is processed and how characters are formed on

paper. It also describes how the system controls the printhead position and forms a character in the correct
location.

The LAS50 is an impact printer that uses a 9-element solenoid printhead. The printhead is driven horizontal-
ly and prints characters in a 7 X 9 dot matrix.

The printer can print double-width characters in 5, 6, and 8.25 character per inch modes. Therefore, the
maximum number of characters per line is 40, 48, and 66 respectively. Text or graphics mode printing is
selected by the control and escape sequences.

While processing characters in text mode, characters are printed as they are received. In graphics mode,
each character received defines a specific set of dots to be printed. A one-to-one relationship does not occur
between the sequence of received characters and the activity of printing. Each character selects 1 of 64
possible 1 X 6 dot combinations. This is done by using the top six elements of the nine-element head. The
ratio of horizontal to vertical dots is variable by changing the number of horizontal dots per inch with a
communication switch setting. The number of vertical dots is kept constant at 72 dots per inch. The ratio is
either 2:1 or 2.5:1.

Figure 4-6 shows a functional overview of the printing/printhead positioning process. The microprocessor/
control system issues a series of commands to the 8155 and printhead logic which contain instructions to
print a character. This includes character storage, carriage drive speed/direction, and a start print com-
mand. Speed depends on the selection of enhanced printing. The print direction is left to right in the graph-
ics mode. In the text mode, printing is left to right as long as less than one received line remains unprinted.
If there is more than one line to be printed, the printer automatically goes to bidirectional printing. The
printhead position is determined by count from the start of print.

Carriage drive information, from the microprocessor, flows through the 8155 I/O buffer to the motor
drivers and motor. Drive information and print information are coordinated by the 8155 and microproces-
sor control logic. When a request is made to print a character, the ASCII-coded representation of the char-
acter stored in the RAM is transferred by the microprocessor to the LS374 register in the form of “dot
data” bytes. Each dot data byte has an encoded pattern of dot bits that fire specific head solenoids to create
the desired character on paper. If the printer is operating in graphics mode, a different type translation is
performed. Each graphic character sent by the host is processed and printed as one vertical pattern of dots.
When enabled by the control logic and print timing, the LS374 register fires the solenoids for the first
vertical dot pattern representation of the character. Immediately more dot data shifts into the register, the
carriage moves, and the printhead fires. The process continues until the character is completely printed at
which time the carriage and printhead wait for the next microprocessor command.
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4.4.4 Paper Advancing
Paper is advanced by the paper feed subsystem which includes the following.

A stepper motor

A paper drive cluster gear

A platen assembly

Friction assembly

A pinfed tractor assembly

Control/logic circuitry on the printed circuit board

Figure 4-7 shows the paper feed subsystem. When the microprocessor/control function identifies a line
feed character in the print buffer, it issues a series of commands to the 8155 I/O buffer. These commands
include a control signal LFON and the four motor drive signals LFMA, LFMB, LFMC, and LFMD.

When the microprocessor sends a paper advance instruction to the 8155 I/O buffer, the buffer sends a
LFON enable signal to the current switch. With this input, the current switch conditions the buffer/driver
to pass the drive signals to the line feed motor. In the holding mode, the LFON changes level and causes
the current switch to send a chopped drive current to the line feed motor. The chopped current keeps the
motor in position without overheating.

Motor rotation occurs when the signals to LFMB and LEMC are at a low level and at the same time the
signals to LFMA and LFMD are at a high level. This energizes the phase current to drive the motor one
step. By varying the phase pattern (Figure 4-8), the line feed motor continues the step sequence.

The rotary motion of the stepper motor armature is transferred through the paper drive cluster gear to the
platen assembly. With single sheet, the platen advances the paper by friction feed. With pinfeed paper, the
friction assembly is disengaged and the tractor pins push the paper into the platen assembly and around to
the front of the platen.

PLATEN
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FRICTION ASSEMBLY
MOTOR

PAPER DRIVE
TER
LFON CURRENT gtﬁz
SWITCH
5
8085 8155 LEMA coM T
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Figure 4-7 Paper Feed Subsystem
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4.4.5 Power Supply — The power supply is located on the printed circuit board. The supply generates a
regulated +5 Vdc, and unregulated +5 Vdc and 27 Vdc. In addition, a dc to dc converter transforms the
regulated +5 Vdc to +12 Vdc and —12 Vdc. Figure 4-9 shows a block diagram of the power supply. The
diagram includes a wake-up circuit. This circuit controls the initial state of the logic circuits during power
turn on and off.

4.4.5.1 Input Re(iuirements - The ac input operating voltage for each model of the LAS5O0 is factory pre-
set. The label on the fuse plate shows the power requirements. The models and their operating voltages are
as follows:

LAS50-RA 120 Vac
LAS0-RB 220 Vac
LAS0-RC 240 Vac
LA50-RD 100 Vac

The operating power frequency range is between 47 and 63 Hz.

The plug-in position of a connector at the input to the power transformer allows changing the operating
voltage of the models. RA and RD models can operate at either 100 or 120 volts. RB and RC models can
operate at either 220 or 240 volts. Refer to Paragraph 6.2.2 for the voltage change procedure.

4.4.5.2 Outputs - The following lists the power supply outputs and their use.

+5 Vdc regulated Logic and control circuits

+5 Vdc unregulated Wake-Up/reset circuit

+12 Vdcand —12 Vdc RS232C output interface dual
regulated line drivers

+27 Vdc unregulated Printhead, linefeed motor, and

carriage motor drivers.

4.4.5.3 Functional Description - The ac line voltage entering the supply is fused, filtered, and passes
through a voltage selection connector before going to the power transformer. The secondary of the trans-
former feeds two bridge-type full-wave rectifier circuits. A capacitor-resistor network smooths the 27 volt
output at one of the rectifier bridges. The other rectifier bridge supplies unregulated 5 volts directly from
the bridge and a regulated 5 volts after regulation by a series-feedback circuit.

The Wake-Up circuit senses when the 5 volts is turned on and resets the logic circuits. In addition, it con-
trols the printhead and line feed motor drive circuits to prevent transients during power turn on and off.
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Figure 4-9 Power Supply and Wake-Up Functional Diagram






CHAPTER 5
TROUBLESHOOTING

5.1 GENERAL

This chapter includes LAS50 troubleshooting and repair information. When used with the text and function-
al block diagrams in Chapter 4 and the Field Service Engineering Print Set, this information should lead to
identifying and resolving any failure in the printer.

5.2 TROUBLESHOOTING

Troubleshooting a failure involves first identifying the type of failure by its symptoms. Then by referring to
the physical/functional block diagram (Figure 5-1), tables, and procedures, locating the most probable
field replaceable unit (FRU) that would cause that failure.
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Figure 5-1 Physical/Functional Block Diagram



The symptoms displayed may represent more than one failure. Therefore, the symptoms may change as the
FRUs are replaced. Always troubleshoot to the current symptoms.

Spare parts do fail. The chance of a similar failure should not be ignored just 