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I. INTRODUCTION 

A. System Description 

The TRS-80 Model II Microcomputer is a powerful desk-top 
business computer with many advanced features. rnis troub1eshooting 
manual is intended as a guide to assist in the diagnosis of system 
problems to the subassembly level. 

Board level repair down to the gate 1eve1 is beyond the intended 
scope of this manual. 

B. Subassembly Oescri.ption 

The .TRS-80 Model II consists of el even major subassemb1 i es. 
Each subassembly can be considered as a single component of the 
computer system. If it has been determined that a subassemb1y is 
malfunctioning, that entire subassembly should be replaced. 

l. Case: 

The case subassembly has three major parts, the bottom tray, 
the top cover and the front bezel. These parts provide the 
attractive housing for the TRS-80 Model II. Care should be 
exercised during ser.vice operations so that the painted case 
parts are not marred or scratched. 

2. Chassis: 

The metal chassis is mounted to. the bottom tray of the case. 
The chassis has mounting provisions.for the other subassemblies 
in the TRS-80 Model II. 

3. Power Supply: 

The power supply subassembly in the TRS-80 Model II is an open 
frame, 150 watt, switching power supply. It has four outputs 
with the fallowing ratings: 

5 
12 
24 

-12 

Vol ts @ 
Volts @ 
Vo 1 ts @ 
Vol ts @ 

8.6 
4.5 
1.7 
0.2 

Amps 
Amps 
Amps 
Amps 

The power supply rectifies the AC line to DC, chops it at 20 KHz, 
then transforms the chopped DC to the required outnut voltages 
and finally rectifies the transformed cutout ta low voltage isolated 
DC. Feedback loops are provided for voltage regulation and over 
current protection. 

• 

:1 
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4. 

Because of its design, this power supply must have a load 
present, (ie. the computer and CRT electronics), or damaging 
oscillations may result. Never test the power supply without 
a suitable load. The minimum currents required by the power 
sup ply are: 

c; Vol ts @ 2.15 Amps .., 
12 Volts @ 1.25 Amps 
24 Vol ts @ 0.00 Amps 

-12 Vol ts @ 0.05 Amps 

Card Cage: 

The card cage prov1aes mechanical support for and electrical 
connections ta the digital electronics boards. Up to eight 
boards can be accoITl!T'~dated in the card cage. The main component 
of the card cage subassembly is the "Motherboard". The Mother­
board holds the eight 80 pin card edge connectors and has the 
printed wiring defining the TRS-80 Model II bus. 

As shipped from the factory, the cards should be in the following 
orde~: (slot one being the one closest ta the power supply). 

CPU 
FDC 

Memory 
Video 

Expansion Mem 

Slot 1 
Slot 2 
Slot 3 
Slot 4 
Slot 5 (ie. the 32K memory add on· board) 

5. CPU Card: 

The CPU card in the TRS-80 Model II has several powerful features. 
The first of these is, of course, the CPU itself, a 4 MHz Z80A 
Microprocessor, running at its full rated speed. 

The bootstrap ROM on the CPU card provides the necessary instructions 
ta the Microprocessor for the required initialization of the computer 
system on power-up or after a front panel reset. The ROM then 
"disappears", allowing the user to take full advantage of the 
memory space as RAM. 

The OMA (Direct Memory Access) circuit on the CPU boar·d allov1s 
memory to peripheral or peripheral to memory data transfers 
without CPU intervention. This allows for a much greater program 
and I/0 throughput. One of the most often used applications of 
the OMA is in data transfers to and from the floppy disk controller. 

The dual serial interface is also on the CPU card. The baud rate 
is fully user programmable. 



6. Memory Card: 

The memory card in the TRS-80 Mode 1 II uses 16K dynamic RAMs to 
give either 32K bytes or 64K bytes of read/write merory. The 
necessary refresh signals for the memory come from the CPU board. 

7. Video Card: 

The video card supports both 80 character and 40 character lines, 
with 24 ·lines displayed. The character set includes upper and 
lower case alphabetic, numeric, symbols ( t, . , #, etc.), and a 
set of forms drawing characters. Reverse video can be selected 
on a character-by-character basis. 

The heart of the video controller is a 6845 CRT controller chip, 
which is soft'~are prograrrmable for various formats. 

ihe video card also contains the logic for the keyboard interface. 
This serial handshake interface receives data and clock signals 
from the keyboard and issues an interrupt when the entire character 
has been received. 

8. Floppy Disk Controller Card: 

The floppy disk controller card provides all the circuitry 
necessary to read and write in both single density (FM) and 
double density (MFM) formats on an eight inch floppy disk drive. 
The board uses a 1791 floppy disk controller chip to generate 
the proper write signals. The read signals from the drive are 
passed through a phase-locked loop data se~arator before going 
on to the 1791 to insure high reliability reads. 

*-CAUTION_... 

The phase-locked loop is factory adjusted for optimum 
performance. Do not adjust any of the potentiometers 
on the FDC board! 

The parallel printer interface is also on the floppy disk 
contra 11 er card. 

9. CRT: 

The 12 inch CKT (Cathode Ray Tube) and associated electronics 
form the video monitor for the TRS-80 Model II. This subassembly 
receives video, horizontal drive, and vertical drh<: signals 
from the video card and +12 volts from the power supply. The 
CRT's high resolution complements the upoe~/lower case character 
set of the video card. 



10. Floppy Disk Drive 

The floppy disk drive is a standard eight inch drive capable 
of supporting both single and double density recording formats. 
All of the disk drive control signals come from the floppy disk 
controller card. The drive contains two motors; one rotates 
the media at a constant speed while the other positions the read/ 
write head over one of the 77 tracks. Electronics on the disk 
drive convert digital signals into read/write head signals and 
vice-versa. 

11. Keyboard: 

The keyboard of the TRS-80 Model II is a 76-key microcomouter 
controlled capacitive keyboard. The microcomputer and its 
associated electronics scans the key matrix, converts switch 
closures to an eight bit digital code and transmits it serially 
to the keyboard interface on the video card. The keyboard is 
connected to the main console via a cable from the front bezel 
of the computer 

II. TROUBLESHOOTING PROCEDURE 

A. Genera 1 

This section of the manual will guide service personnel through 
the system checkout procedure. Functionality of the subassemblies 
with operational problems can then be removed and replaced. 

Connect the power cord and keyboard as described in the Operator's 
Manual. 

Remove the top cover of the display console by removing the two 
screws at the rear of the unit. Carefully set the top cover aside to 
prevent accidental scratching. If the unit has an interlock switch, 
enable the test mode by pulling up on the interlock switch plunger. 

At this point, there should be no diskette in the drive, and the 
disk terminator should be installed as described in the Operator's Manual. 

B. Synopsis of Power-On Diagnostics 

When the power switch on the TRS-80 Model II is raised to the 
"ON" position, the ZSO microprocessor automatically starts executing 
the program in the bootstrap ROM on the CPU board. The program 
performs the following functions in order: 



l. The initialization parameters are sent to the CRT controller and 
the screen memory is set to the value 0A0H. This causes the CRT 
to come on with a solid white screen. 

2. The ROM checksum is verified to assure that the ROM is present 
and functioning properly. If the checksum indicates that the 
ROM data is bad, •ecK ERROR" wi 11 be output to the CRT and the 
computer will halt. 

3. A CPU test program is run to verify proper data t1·ansfers between 
registers in the zaa CPU. Any failure of this test will cause 
"ZS ERROR" to be output to the CRT and the computer 'Nil 1 ha 1 t. 

4. The RAM memory from 1~00H to 7FFFH is then tested with a simple 
read-complement-write-compare-compl~T~nt-write routine. Any 
faulty memory locations in this 28K byte range will cause "MF 
ERROR" ta be output to the CRT and the computer wil 1 ha 1 t. 

,. 

5. The keyboard wi 11 be 11f1 ushed" of any characters input up unti 1 ,. .. 
this time. 

6. The message "INSERT DISKETTE" is displayed on the CRT. 

Bootstrap· Sequence 

7. Wait un~i1 diskette is inserted and door is closed. 

8. Screen is cleared to spaces (all black). 

9. Track 0 seek command is sent to floppy disk controller. 

10. Wait three seconds and check disk status. 

11. 11DC ERROR" if floppy disk controller is still busy or seek error 
is indicated or drive not restored ta track 0. 

12. "D0 ERROR" if drive 0 indicates not ready. 

13. "SC ERROR" if there is a CRC error in the track ID field. 

14. Read track 0 into RAM. 

15. "TK ERROR" if record not found on track 0. 

16. 11SC ERROR" if there is a CRC error in the record IO. 

17. "LO ERROR" if a lost data error occurs. 

18. "RS ERROR" if the data loaded in is not in Radio Shack boot record 
format. 



19. Call diagnostic routine. 

20. Jump to TRSDOS. 

C. Detailed Troubleshooting Instructions 

1. Turn on the Model II Computer by ra1s1ng the power switch to 
"ON". Wait a few seconds for the CRT to warm up. Adjust 
brightness and contrast controls at the front of the console. 
If the video display comes on, go to 10. 

2. If the pilot light is on, go to 4. If the pilot light/reset 
switch connector is in place on the CPU board, go to 3. Put 
the connector on correctly. Go to 2. 

3. Check for +5 volts on one of the P. C. boards. 
in the range from 4.8 to 5.2 volts, go to 5. 
burned out. Replace and go to l. 

If this is not 
The LED must be 

4. Check the filament of the CRT. If it is lit, go to 7. 

Check the +12 volt supply at the CRT electronics board (pin 1 
is ground, pin 7 is + 12\/) . · 

If +12 volts is present, go to 6. 

5. Switch off power. Check the power supply fuse and replace if 
necessary. Check for s harts across the power supplies. If 
shorts are found, remove cards from care cage until the shorts 
disappear, then replace the offending board. Reassemble and go 
to 1. 

Otherwise, power supply may have malfunctioned. Remove and replace 
the power supply. Ga to 1. 

6. CRT bulb has burned out filament. Replace and go to l. 

7. Look at pins 6 and 9 on the CRT electronics board and compare 
to Figure l. If the respective signals are the same, go to 9. 

Turn off power. Swap video board with known goad one: Try 
again. If video display comes on, go to 10. 

8. Call Fort Worth. 

9. Replace CRT Electronics and try again. If video display comes 
an, go to 10. 

Go to 8. 
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10. If CRT displays white screen with "INSERT DISKETTE" in the 
center, go to 12. 

If CRT displays white screen with some other message, go to 11. 

Turn off power and replace video card. If that cures the problem, 
go to 10. 

Turn off power and reinsert original video card. Replace CPU 
board. If that cures problem, go to 10. 

Turn off power and reinsert original CPU card. Go to 8. 

11. If message says "C:< ERROR 1
, there is a ROM checksum error. This 

means the bootstrap ROM does not check out good. Either replace 
ROM or CPU board and go to 1. 

If message says "ZS ERROR", there is a CPU error. Either replace 
the Z80 CPU on the CPU board or replace the entire CPU board and 
go to 1. 

If message says "MF ERROR", a RAM error has been detected in the 
1 ower· 32K bytes. Rep 1 ace the memory card and go to 1. 

12. Insert the system test diskette in the drive and close the door. 
The screen should clear and the diskette will be read. If the 
"TRSDOS READY" message appears on the screen, go to 13. 

If the system "hangs up" or has any of the following errors, (DC, 
DO, SC, TK, LO, or RS), one or more probl~ms may exist. 

First, the system test diskette may be damaged. To test for this, 
an attempt should be made to load the system t~st diskette into a 
known good TRS-80 Model II. If the diskette fails to load, replace 
system test diskette and go to 1. 

The floppy disk controller board in the system under test may not 
be in proper adjustment. Try replacing it with a spare floppy disk 
controller board. If the diskette loads OK, go to 13. 

At this point, there is a reasonable probability that thP. problem 
exists with the disk drive itself. Problems associatid with the 
disk drive may include, but are not limited to, head misalignment, 
improper use of line terminators and motor problems. 

A good way to narrow disk related problems down to the drive is 
to verify that the floppy disk controller card from the system 
under test and the system test diskette will work in a known 
good TRS-80 Model II. 

If both work, the disk drive should be replaced. 

Go to 1. 



Software Diagnostics 

The AUT02 test checks in the following order: 

ao Video Memory - rapid1y changing patterns should appear on 
the screen for approximately one second. 

b. Printer Test - one line of test data is printedo 

c. Floppy Disk Test - a file is opened on the disk, written 
to and verified and the.n c1 ased and de 1 eted. 

d. SID Test - the SI0 1 s channels A and 8 are tested at 110 
baud through 9600 baud, (approximately one min. 12 sec.). 

e. Meroory Test - the memory test runs approximately 15 minutes 
and prints 11MEMORY PASSES TEST" or "MEMORY FAILS TEST". 
~rrors are displayed on the screen as they occur. 

Nots: The line printer is also used for hardcopy of some 
test resu 1 ts. 

Equipment needed for this test are: 

1. System Test Diskette 
2. SIO Loopback Connector (two male 08-25 

connectors with 2 wired to 3, 3 wired to 2, 
l wired to 1, and 7 wired to 7). 

3. Printer (ready and on line). If printer is 
not on line, then this section of the test 
is skipped. 

13. ( See note above). Type in an the keyboard, 11 AUT02" and enter, 
(AUT02 should be typed with caps on. Enter is a single key). 
Refer to AUT02 test synopsis far normal chain of events. 

If screen flashes momentarily (approximately one second) with 
characters and then says 11THE VIDEO TEST HAS FINISHED", we will 
proceed with the printer test. If OK, go to 14. 

If test hangs up with screen full of characters or message on 
screen says "MACHINE FAILS", remove and replace video board. Go 
to 1. 

14. The CRT screen should say 11LINE PRINTER TEST IN PROGRESS11
• If 

printer prints one 1 i ne of test data and types 11LINE PRINTER TEST 
FINISHED11 on the CRT, the printer test is finished -- compare data 
with sample listing. Go to 15 for dis'k IO test. 



If "PRINTER IS NOT READY" is displayed on CRT, check that the 
printer is correctly connected and is on line. To restart 
test, go to 1. 

If printer is not needed, continue on. 

15. The CRT shau1c say "DISK I/0 TEST IN PROGRESS". The Disk I/0 
test consists of writing, reading, and verifying a fi 1 e an the 
diskette. If CRT says "DISK I/0 TEST FINISHED", the disk IO 
test has passed. Go to 16. 

If test hangs up here, or CRT says "MACHINE FAILS TEST", remove 
and replace FDC board. Go ta 1. 

16. The screen should say "SIO TEST IN PROGRESS". We are now in the 
SIO test. If bath channels A and B pass all tests from 110 baud 
to 9600 baud as displayed on the CRT, and CRT says 11SIO TEST 
FINISHED", go ta 19. 

If either A or B fail or the test hangs up, (the whole SIO test 
takes approximately one minute to run), check that the test 
connector is properly installed and that the internal cable 
from the CPU to the computer IO panel is installed correctly. 
If cables are OK, go to 17. 

If cable is incorrectly installed, reinstall and go to 18 for 
restart of test. 

17 .. Remove and replace CPU card. Go to 1. 

18. Raise reset switch on the front panel. Ga to 12. 

19. If CRT says 1164K MEMORY TEST" and your system contains a 64K 
memory board, then go to 21. 

If CRT says 1132K MEMORY TEST" and your system contains a 32K 
memory board, then go ta 21. 

If CRT says 1164K MEMORY TEST" and your system contains a 32K 
memory board, then go to 20. 

If CRT says 1132K MEMORY TEST: and your system contains a 64K 
memory board, then remove memory board and check memory jumpers. 
If they are correct, go to 20. 

Correct memory jumpers and replace memory board. Go to 1. 



The following table summarizes all the jumper options. Also see Figure 2. 

Memory Page Mem:Jry Bank Memory Page 
Jumpers 

Memory Bank 
Jumper 

0 
l 
l* 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

a 
0 
a. 
l 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 

Jl6-Jl7, Jl5-Jl8 
J9-Jl3, Jl0-Jl4 
J9-Jll, Jl0-J12 
J7-Jll, J8-Jl2 
J9-Jl3, Jl0-Jl4 
J7-Jll, J8-Jl2 
J9-Jl3, J10-Jl4 
J7-Jll, J8-Jl2 
J9-Jl3, Jl0-Jl4 
J7-Jll, J8-Jl2 
J9-Jl3, Jl0-Jl4 
J7 -J 11, J8-J 12 
J9-Jl3, Jl0-Jl4 
J7-Jll II J8~Jl2 
J9-Jl3, Jl0...Jl4 
J7-Jll, J8-Jl2 
J9-Jl3, Jl0-Jl4 

Jl9-J27 
Jl9-J27 
J20-J28 
J20-J28 
J21-J29 
J21-J29 
J22-J30 
J22-J30 
J23-J27 
J23-J27 
J24-J28 
J24-J28 
J25-J29 
J25-J29 
J26-J30 
J26-J30 

For example: A 32K memcry board will have Page 0 and jumpers as above. 
The first 64K memory board will have Page 0 and Page 1 and jumpers as 
above. 

20. Re:Jlace merr.ory board with a new board that is properly jumpered. 
Go to 1. 

21. If CRT says "MEMORY PASSES TEST" a11 auto2 tests are complete, 
no errors were found, (this takes approximately 17 minutes). 

22. Bulk erase a good disk and format it an the system tc- enc::;.;r: a 
good working system before returning system to the cus~omer. 

23. One Final Note 

Certain individual tests can be run without going through all of 
the AUTO tests. These are named MEMTST/CMD, SIOTST/CMD, DIAG/CMD, 
CRTST/CMD and may be executed by typing in the name when TRSDOS 
is ready. 
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IIio REPAiR PROCEDURE 

Repair procedures contained in this manual are limited to system 
disassembly, removal and replacement of subassernblies and system assembly. 

There are potentia11y hazardous areas inside the case, so use 
caution during disassembly and be sure to read and observe the warning 
and caution notes. 

r 
Disconnect all ext;rnal cables from the rear connector panel before 

beginning repair. 



A. System Disassembly 

1. Case 

a. Remove the two machine screws from the back of the case. 

b. Lift up or. the rear of the top case and rotate it toward the 
front panel and lift the top case away from the bottom. 

c. Remove the screw that secures the mounting bracket on top 
of the disk drive to the bezel (inside of front pane1). 

d. Remove the scre 1t1 from the video display mounting bracket and 
bezel. 

e. Pull out the keyboard cable only as far as necessary to allow 
the front panel to lay fiat (face down). 

f. Pull the front panel forward to clear the chassis and lay it 
face down. 

2. Chass.is 

a. Remove five #8 screws, flat washers and lock washers from 
locations illustrated. Notice that one of the screws is 
used to help mount the power supply. 

b. Lift up chassis slightly (to clear ribs in the bottom case) 
and slide it forward. 

c. Remove screws holding the AC power connector to the connector 
panel and separate the connector from the panel. 

d. Disconnect two wires from the fuseholder. 

e. Disconnect all I/0 cab1es from disk drive, CPU card and FDC 
card. 

f. Remove chassis from the bottom case. 

3. Power Supply 

WARNING 

If the power supply is faulty, the large heat 
sink may have a potential of 330 volts above line 
common. Use extreme caution when handling the 
power supply. 



a. Remove the three-wire AC p1ug and the 13 wire DC plug from 
the power supply PCS. 

b. Remove two #8 thread forming screws from the power supply 
mounting bracketo 

c. Tilt the power supply toward the outside of the chassis and 
remove four screws, nuts and spacers that mount the video 
board to the power supply mounting bracket. 

do Remove five screws, nuts, flat washers and spacers that secure 
the power supp1y to its mounting bracket. 

e. Remove the power supply from the chassis. 

4. Card Cage 

a. If not previous1y done, disconnect· ~~e signal and control 
cables from the video/keyboard card and I/0 cables from the 
floppy disk controller and CPU cards. 

b. Disconnect the DC cable on the lower right front of the 
mother boardo 

c. Remove four #8 thread forming screws from the card cage 
mounting bracketo 

d. Remove card cage from the chassis. 

5. Removal of Cards from Card Cage 

a. Remove two thread fanning screws that connect the PCS 
stabilizer to the card cage.mounting brackets ·and remove 
the stabi 1 i zer. 

b. Notice the location of the CPU, FDC, video/keyboard and memory 
cards. Ensure that like replacement cards are inserted in 
the same relative positions. 

c. Remove and replace cards as necessary for repair. 

d. Remove six screws, nuts and flat washers that mount the 
mother board to its mounting brackets and remove the mother 
board. · 



6. Video Display (CRT) and Video Board 

CAUTION 

The CRT and video board are matched sets. 
Do not remove and replace individua1 pieces. 
Remove cne matched set and replace with another 
matched set. 

a. If the video board is not free from the power supply mounting 
bracket, perform the steps for removal of the power supply 
down to removal of the video board. 

b. Disconnect four color coded wires with spade lugs from the 
CRT yoke. 

c. Disconnect the connector on the rear of the CRT nee~ 

WARNING 

There may be a high voltage charge on the high 
voltage anode. To discharge, connect one end 
of a wire to a known good ground and connect 
the other end of the wire to the blade of a 
common screwdriver. Insert the screwdriver 
blade under the suction cup and touch it to 
the clip holding the wire to the CRT. 

d. Insert a common screwdriver under the rubber gromment on the 
high-voltage anode wire on the side of the CRT. Use the 
screwdriver to compress the clip holding the wire to the tube 
and pull the wire free. 

e. Remove the upper right and lower left screws, nuts and washers 
from the video display mounting bracket. 

CAUTION 

If dropped, the CRT will implode. To avoid 
this kind of accident, support the CRT while 
performing the next step. 

f. Remove the lower right and upper left screws, nuts and 
washers from the video display mounting bracket. 

g. Lift the CRT and PCB out of the chassis. 



7. Disk Drive 

a. Disconnect two power connectors from the disk drive PCB. 

b. Disconnect the 1arge (SO pin) card edge connector from the 
disk drive PCB. 

c. Reioove four screws from the disk drive mounting bracket. 

d. Lift t~~ drive and mounting brackets out of the chassis. 

e. Lay the drive on its side (PCB up) and remove two screws 
from the bottom of the mounting bracket. 

f. Separate the drive from the bracket. 

8. Fan 

NOTE 

The following steps can only be perfonned 
wit., the chassis removed from the case. 

a. P·osition the chassis so that the four nuts on the bottom 
of the ·chassis are accessible. 

b. Disconnect the power cable on the fan. 

c. Secure the screw heads while removino the nuts from the 
bottom of the chassis and remove four nuts. 

d. Raise the fan away from the chassis to provide clearance 
for the screws while removing the fan. 

10. Keyboard (See Figure 3) 

a. Disconnect the keyboard external cable from the keyboard 
(DIN p 1 ug). 

b. Place the keyboard with keys down on a soft surface. 

c. Remove four thread forming screws and two macnine screws. 

d. Place the keyboard with keys up and remove the bezel. 

e. Disconnect the five-pin conAector at Jl on the PCB. 

f. Lift the keyboard with PC3 out of the case. 
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8. Subassembly Replacement 

1. Keyboard 

Reassemble the keyboard in reverse order of disassembly. 

a. When insta11ing a new fan, insert the screws into the screw 
holes before positioning the fan. 

b. Ensure that the fan is oriented so that air wi11 flow in 
from the bottom and out through the top and so that the 
power connector is accessible. 

CAUTION 

Do not put stress on the fan mounting ears. 
Tighten the screws and nuts only enough to 
secure the fan ta the chassis. 

c. Position the chassis so that the fan mounting screws are 
a~cessible from the bottom of the chassis. 

d. Secure the screw heads while installing the nuts. 

e. Tighten the nuts only enough to ensure that the fan is secure. 

3. Disk Drive 

a. Lay tne disk drive on its side (PCS up) and position its 
chassis mounting bracket (wide end farNard) to align holes 
in bracket with the holes in the drive base plate. 

b. Install two screws that secure the drive to the mounting 
bracket. 

c. Place the drive with mounting bracket into the chassis and 
align the screw holes in the bracket and in the chassis. 

d. Install four screws loosely so that the drive's position can 
be properly adjusted. Then tighten the screws that secure 
the bracket to the chassis. 

e. Install tNO power connectors and the card edge connector on 
the drive. 



4. Video Display (CRT) and Video Board 

a. Position the CRT and align its mounting holes with its 
mounting bracket. 

b. Install the upper left and lower right screws and mounting 
hardware. 

c. Install the lower left and upper right screws and mounting 
hardware. 

d. Position the CRT matched video board inside of the chassis. 

e. Install the plug on the rear of the CRT neck. 

f. Install the four color coded wires with spade lugs to their 
associated terminals (as determined by a colored dot on the 
yoke near each terminal). 

g. The video board will be installed on the power supply mounting 
bracket, (see the procedures for installation of the power 
~upply). 

5. Card Cage 

a. Align the mother board mounting holes with the holes in the 
left and right PCB mounting brackets. (The left bracket has 
a left 90° bend at the rear and the right breacket has a right 
90° bend at the rear). 

b. Install six screws, nuts and flat washers that secure the 
mother board ta the brackets. 

c. Install the CPU, FDC, video/keyboard and memory cards to the 
mother board. Be sure of proper orientation in the card cage. 

d. Align the holes in the PCB stabilizer with the holes in the 
left and right PCB bracket and install two thread farming screws. 

e. Position the card cage inside of the chassis and align the 
holes in the brackets with the hales in the chassis. 

f. Install four screws that secure the card cage ta the chassis. 

g. Connect the DC cables to the connector on the lower right front 
of the mother board. 

h. Connect the I/0 cables to the FDC and CPU cards and connect 
the control cables ta the video/keyboard card. 



6. Power Supply 

a. Align the power supply mounting holes with the holes in its 
bracket mounting plate. 

b. Individually, position five spacers to align with the mounting 
holes between the power supp1y board and its mounting plate. 

c. Install five screws, nuts and flat washers that secure the 
power supply to the bracket. 

d. Position the power supply in the chassis and tilt it• toward 
the outside of the chassis. 

e. Align the video board mounting hoies with its mounting holes 
on the power supply bracket mounting plate. 

1. Position four spacers to align with the mounting holes. 

g. Install four screws, nuts and flat washers that secure the 
video board to the bracket. 

h. Position the holes in the mounting bracket to the holes in 
the chassis and install two thread forming screws that secure 
the bracket to the chassis. 

7. Chassis 

a. Position the chassis inside of the bottom case so that ~~o 
wires can be installed to the terminals on the fuseholder and 
the AC power input connector can be installed on the connector 
panel. · 

b • Ins ta 11 two wi res to the fuse ho 1 der. 

c. Install ~NO screws that secure the AC power input connector 
to the connector panel. 

d. Lift up the chassis (to clear ribs on the case bottom) and 
position so its mounting holes align with those in the case. 

e. Install five screws, flat washers and lockwashers that secure 
the chassis to the bottom case. 

8. Case 

a. Position the front panel (bezel) to the chassis. 

b. Install one screw that secures the bezel to the video display 
mounting bracket. 



c. Install one screw that secures the bezel to the top bracket 
on the disk drive. 

d. Position the top case to the lip of the bottom case and 
rotate downward (toward the back) until the top case is 
properly seated. 

e. Ins ta 11 two machine screws that secure t.he top case to the 
bottom case. 

C. Replacement Parts .List (Subassemblies) 

Descriotion 

CPU Board 

CRT (with Video Board) 

Disk Drive, SA800 

FOC Board 

Keyboard Module 

Memory Board, 32K 

Memory Board, 64K 

Mother Board Assembly 

Power Supply AA11080 

Video Board 

Part No. 

8893405 

8709043 

8709042 

8893425 

8790504 

8893410 

8893415 

8893430 

8790010 

8893420 

IV, DISK EXPANSION UNIT (TRS-80 Model II Disk System) 

The disk expansion unit contains three flexible disk drives, a 
power supply and a cooling fan. It connects to the TRS-80 Model II 
through a flat ribbon cable. 

Standard 115/120 VAC is applied to the expansion unit.(through 
a power switch) where it is distributed to the three disk drives, 
the internal power supply and to its cooling fan. 

The power supply converts the AC input to three levels of DC 
which is routed to the disk drives for their logic signals. The DC 
voltages are +24, +5 and -12. An LED on the front panel "lights up" 
when the power switch is in the "ON" position. 
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1.0 MAINTENANCE FEATURES 

1. 1 Alignment Diskette 

The SA 120 Al.ignmen t Diskette is used for align­
ment of the SA800/80 I. Tne following adjust­
ments can be made using the SA120. 

1. F.JW Head radial alignment using track 38. 

2. F.JW Head azimuth alignment using track 76. 

3. tndex Photo-Detector Adjustment using tracks 
01 and 76. 

-+. Track 00 is recorded with stand:ird IBM 3740 
format. 

5. TK 75 h.as lf ~ 2f signli for load pad adjustment. 

Caution :mould be exercised in using the SA! 20 
Alignment Diskette. Tracks 00. 0 I. 36. 37. 38. 39. 
40. 75. and 76 should not be written on. To do so 
will destroy-pre-recorded tracks. 

A'· 

1 .2 SAS09 Exerciser 

The SA809 Exerciser is built on a ?CB whose 
dimensions are 8 .. x 8". The Exerciser ?CB can be 
used in a stand al.one mode or it can be built into 
a test station or used in a tester for field servic::. 

The Exerciser is designed to e::iable the user to 
make ail adjustments and check outs required on 
the SA800/80l drives. when usetl with the SA! 20 
liigrunen t diske n:e. 

The exerciser has no intelligent data hand.ling 
capabilities but can write both If and 2f frequen­
cies. The exerciser can enable read in the drive co 
allow checking of read back signals. 

Refer to Section 6 for illustration. 

1.3 ~ecial Tools 

The foilowing special tools are available for 
performing mainte::iance on the SA800i80 I. 

Description 

Alignment Diskette 
C:irtridge Guide Adj. Tool 
Head Penetration Gauge 
Load Bail Gauge 
Exerciser 
Spanner Wrench 

Part Number 

SA! 20-1 
50377-l 
50380-0 
50391-0 
50619-0 
5075:-0 
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2.0 DIAGNOSTIC TECHNIQUES 

2.1 Introduction 

Incorrect operating procedures, faulty program­
ming, damaged diskettes. and .. soft errors" created 
by airborne contaminants. random electrical noise, 
and other external causes can produce errors 
falsely attributed to drive failure or misadjustment. 

Unless visual inspection of the drive discloses an 
obvious misalignment or broken part, attempt to 
repe:it the fault with the original diskette, then 
attempt to duplicate fault on second diskette. 

2.2 "Soft Error" Detection and Correction 

Soft errors are usually caused by: 

I. Airborne contaminants that pass between the 
read/write head and the disk. Usually these 
contaminants can be removed by the cartridge 
self-deaning wiper . 

., Random eiec~ric:il noise that usually lasts for a 
fewµ. sec. 

3. Small defects in the written data and/or track 
not detected during the write operation that 
may cause a soft error during a read. 

4. Worn or defective load pad. 

The following procedures are recommended to 
recover from the above mentioned soft errors: 

l. Reread the track ten (10) times or until such 
time as the data is recovered. 

:!. If daca is not recovered after using step I. access 
the he:i.d to the adjacent track in the same 
direction previously moved. then return to the 
desired track. 

3. Repeat step I. 

4. If data is not recovered, the error is not 
recoverable. 

2.3 Write Error 

[fan error occurs during a write operation, it will 
be detected on the next revolution by doing a re:i.d 
operation. commonly cailed a --write check." To 
correct the en·or. another write and write check 
operation must be done. If the write operation is 
nae successful after ten (10) attempts have been 
made. a read operation should be attempted on 
another track co determine if the m~dia or the 
drive is failing. If the error stiil persists the diskette 



----------------------- ·- ··----· ---- ----- --------

_ shouid be ~pla.:::d and the aoo~ proc:dure 
repeated. If the failure still e:tisu. consider the 
drive defec:ive. If the failure disappean, con.sider 
the ori~al cllikette defective and~ iL 

2.4 Rad eff'Ot 

Most e:TOc that Oc::'.U' will be .. soft" erron. 
.In the31: ~ performing an error r~Yery 
pro~dure will recover the data. 

2..5 S-lc eff'Or 

1. s~ ::::atfunc:icn. 

2. ~ c::ir:iage torque. 

To~ from a seek error recilibrate to tr2ex 
00 and perform another seek to the origin.al t?2Ck. 

2.5 Tat Point:s-800/80i 

1'P l 
2 
3 
4 

s 
6 
7 

10 
11 
12 
16 
11 
24 
1S 
26 
11 

~ad Data Sign.al 
~ad Dau Signal 
Rad Dau (Differentiated) 
Rud Dau (Differe:uiated) 
Signal Ground 
~Ground 
Si~ Ground 
-Index 
+Hcadl.oad 
- Index and 80 l Sector P.~ 
+Rad.Data 
- Data Separator T.:me ~ l 
- Dau S:pararor Tune ~ 2 
.;,, Write Protec:: 
+Detel:: Traci: 00. 
+ Gated Step ~ 

2.1i at~ l..0cations 

, .. .. 
• •45 • • 

,, 
0 

7 J2 
0 2?i 

:28 0 

0 12 A 

0 

Ji • [Gj JS• 
'Z7 • 
0 

2'l IC! 
0 0 16 

0 
0 
24 2 , 

0 0 1 C! 

~ C 
5 

,.., 

0 4 ~ 5 J.:li 
0 0 0 

C: 

?'3 

4 

f>'% 

-.... 
) 



FREQ 
UNIT MONTHS 

Read/Write Head 12 

R/W Head Load 12* 
Button 

Stepper Motor and 12 
Lead Screw 12 

Belt 12 

Base 12 

Read/Write Head 12 

•Assumes normal usage 

3.0 PREVENTIVE MAINTENANCE 

3. 1 Introduction 

The prime objective of any preventive maintenance 
activity is to provide maximum machine avail­
ability to the user. Every preventive maintenance 
operation should assist in re:J.lizing this objective. 
Unless a preventive maintenance operation cuts 
machine downtime, it is unnecessary. 

Visual inspection is the first seep in every sched­
uled maintenance operation. Always look for 
corrosion, dirt, wear. binds. and loose connections. 
Noticing these items during PM may save down­
time later. 

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

3.2 Preventive Maintenance Procedures 

Details of preventive maintenance operations are 
listed in Figure 1. During normal preventive 
maintenance, perform only chose operations listed 
on the chart for chat prevemive maintenance 
period. Details on adjustments and service checks 
can be found in the maintenance manuaL Observe 
all safety procedures. 

3.3 Cleanliness 

C1eaniiness cannot be overemphasized in maintain­
ing the SA800/ 801. Do not lubricate the SA800/ 
801; oil will allow dust and dirt to accumulate. 
The read/ write head should be cleaned only when 
signs of oxide build up are present. 

CI..EAN OBSERVE 

Clean Read/Write Head Oxide build up 
ONLY IF NECESSARY 

Replace 
/ 

Clean off all oil, dust, Inspect for nicks and burrs 
and dirt 

Frayed or weakened areas 

Oean base Inspect for loose screws. 
connectors. and switches 

Check for proper alignment 

Figure 1 PM Procedures 

5 



7 

4.0 REMOVALS, ADJUSTMENTS 

For parts location, see Section 5. 

4.1 Motor Drive 

4. 1.1 Drive Motor Assembly: Removal and 
Installation 

a. Extract 3 contacts co disconnect motor from 
AC connector. 

b. Loosen two screws holding capacitor clamp to 
the base. Remove rubber boot and disconnect 
motor leads from capaccior. 

c. Remove connectors from PCB and remove PCB. 

d. Remove belt from drive pulley. 

e. Remove 4 screws holding the motor co the base 
casting and remove motor. 

f. Reverse the procedure for installation. 

Nace: Insure ground le:id is ins,alled between 
capacitor clamp and base. 

4.1.2 Motor Drive Pulley 

a. Loosen set screw and re:nove pulley. 

b. Reverse procedure for installation. 

Note: When installing a new pulley, the drive 
pulley must be aligned with the spindle 
pulley so that the belt tracks correctly. 

4.2 Side Cover: Removal 

a. Retract screw from upper casting wall suffi­
ciently to allow the side cover to be rocked out. 

b. Lift cover off screw in lower casting wall. 

4.3 Cartridge Guide Access 

a. Remove side cover (Section 4.2). 

b. Position head to approximate center of head 
load bail (to prevent load arm damage). 

c. Loosen 2 screws holding canridge guide to door 
latch place. 

d. Swing cartridge guide out. 

e. \I/hen the guide is swung in, it muse be adjusted 
as per Section 4.9.2. 



---· -- --- - . ·--·· - .... . . - -·---·- ·--- .. - -··-- -· 

...4 Sec=r/lndex LED Assembly: RemO'lal md 
lrm:ajlaacn 

a. Remove side cover (Section 4.1). 

b. Disconnca the wires to the LED te:minals 
(solder joinu). 

e. Remove the sc::w holding the I.ED me:nbty to 
the eutridge guide. 

d. R,c-ver3e the proc::dure for installation. 

c. Oied:. index timing and n:acijust if n==sary. 

4.S Wri"tl Proue: C.ac=r: Remoqj and 
lnsallaaon 

a. lwnave ccnru:ctoa from PO and mnO\'le ?CD. 

b. Extm:: Wffl from .P2 COMCC"'.or. pim I.3. IA. 
RS (E). md R8 (S). 

c:. Remove cable c!am;ls-

d. RcioYe side Clffln' (Section 4.Z}. 

e. Remove sc:w ltolding tile detector lmck.e: and 
rencvea.s:sembly. 

f. Rn-me proc:dure for reins~ Connect the 
wires to l?2 by the following: Red to "3' (1..3), 
Grey to •4• (L4 ), Bl.ack to 'E' CRS) and White· 
to -r (RS). 

4.S.1 Write PffltaC: Cetacu,r Adjumnent 

a. Imert SAlOl d.ukette into drive. Write protea 
!tole rm.ut be open. 

b. Sdt oscilloscope to AUTO swe1!1', 2V/div. md 
monitor T?"'...S. 

c:. Loosen ~w on detector assembly and adjU3t 
until maximum amplitude is a~d. Tighten 
saew. 

4.5 H.acl Load Actuator 

4.5. 1 Had Load Ac::um,r: Removal md 
I nsallation 

a. Remove 1ide cover (Sec:ion 4.1). 

b. Diseonnect the wires co the actuator terminals 
(solder joints). 

c. Swing out the c:mrid~ to guide as:se:nbly 
(S.:ction -U). 

8 

d. · Remove sc::ew holding the: actuator to the 
c:irtridgi:: guide. 

CAUTION: Remain the he:ui loaq arm to~ 
vent its imp:u::t with the head. 

e. Rever3e the procedure for installation. 

4.S.2 Had t..cad Ac:uucr .Adjustment 

L Remove side Ctlver. 

b. EnCTgi%e &:ui Load Coil. 

e. Plac: Head Load Aau.uor adjurun.ent coo!. 
P{N 5039 l, on piace:i. 

d. Adjust dawn stop so th.at the top of H::ui Load 
Bail is flum wtttl top of cooi within :: .oas-at 
tr.tc: 76. R.eie::nc: Figure 3. 

e. Step ~ to track 38. 

f. ~ He:id Load Coil. 

g. P!a.c: uijumn:nt tool onto RJW E:ad and plac:: 
loali button in cup of cooL 

11. Adjust up stop on actuator ro t±tat bail just 
tow::hes Head Load Arm or has .COS,. ciearanc: 
or lifu Load Ann .005'". Referenc: Figur: 2. 

i. Energm Head Load Coil and step C3Iriage 
betw'effl track 00 and 76. Insur: th.at there is a 
clear.me: of a minmmm of .0 l 0" betwe:n He:id 
Load Bail and H=d Load Ann. 

j, Rq:liac: side CIJWr. 

UP STOP 

UP STOP 
AOJUS'TMENT. 

I SC:=leN 

., FUJSH WITHIN :.005 

FIGURE :Z HEAO l.OAO AC":"1JATOR UPSTOP 
ACJUS'TMENT 

SASE C.:.STING PUTcN 

FIGURE J HEAO :.OAO AC71.JA70A OOWN Si"OP 
AOJUSi"ME~ 



4.6.3 Head Load Actuator Timing 

a. Insert Alignment Diskem (SA! :o). 

b. Step c:miage to track 00. 

c. Sync oscilloscope on TP 11 ( + Head Load). Set 
time base to l0MSEC,'division. 

d. Connect one probe to TP l :i.nd the other to 
TP2. Ground probes to the PCB. Set the 
inputs to add :ind invert one input 

e. Energize the Head Load solonoid md observe 
the re:id signal on the oscilloscope. The signal 
must be Jt 50% of full J.mplicude by 35Msec. 
Reference Figure -+. 

f. [f this is not met, continue on with che 
procedure. 

g. Check adjustments outlined in paragraph 
4.6.2. 

h. If item ·g" is ok. adjust down stop screw 
(Figure 6) clockwise until timing is mer. 

Note: Not to exceed¼: tum. 

=·· ' !°-.• ~ ·-
. . -:(-.; -: 

' ... 

, ... '.f;'{:~{-s?{,• ;;:,iiiii,ii~;;;;ii:w 

FIGURE 4 HEAD LOAD ACTUATOR TIMING 

4.7 Index/Sector Photo Transistor Assembly 

4.7.1 Index/Sector Photo Transistor Assembly: 
Removal and Installation 

a. Disconnect P2 connector from PCB. 

b. Remove wires from Door Closed switch and 
extrJct wires from P2 connector pin 9 (L9) 
Bilek. H (R7) Brown, 6 (L6) Red Jnd B (R2) 
Orange. 

c. Remove .::ible clamp holding wires from 
detector. 

9 

d. Remove screw holding detector to the base 
plate Jnd remove assembly. 

e. To install reverse procedure. 

4.7.2 Index/Sector Photo Transistor 
Potentiometer Adjustment 

a. lnsert Alignment Diskette (SA t:20). 

b. Using oscilloscope moniLOr TP-12 (- lndex), 
sync internal negative, DC coupled, set vertical 
scale to 2 V / cm. 

Co Adjust the potentiometer on the Sector/Index 
Phototransistor to obt:iin a pulse of l. 7 msec. 
::: .5 msec. duration. 

d. Continue adjustment in Section 4.7.3. 

4. 7.3 Index/Sector Adjustment 

a. Insert Alignment Diskette (SA 120). 

b. Step carriage to track 0 I. 

c. Sync oscilloscope, external negative, on TP 12 
(- [ndex). Set time base to 50 µsec/ division. 

d. Connect one probe to TP l and the other co 
TP 2. Ground probes co the PCB. Sec the inputs 
to AC, Add and invert one channel. Set vertico.l 
deflection to 500 MY/division. 

e. Observe the timing bet'.veen the start of the 
sweep and the first data pulse. This should be 
200 ± ! 00 µ.sec. If the timing is nae within 
tolerence. continue on with the adjustment. 
Reference Figure 5. 

FIGURE 5 INDEX TIMING 



Lo02n the holding sc:ew in the Index Tram­
dua:r until the transduc:r is ju.st able to be 
moved. 

g. Obsemng the timing. adjust th:: tr.msduc:r 
until the timing is 200 :: l 00 µsec. Insure th.at 
the cransdw:..-r asw.nbly is ~t the ~tra­
tion suri'a.c:: on the base '2Sting. 

h. Tighten the holding screw. 

L ~ the timing. 

j. Seek to tr3CX 76 and rev~.fy that the timins is 
200 : l 00 µsec. 

4.S S;irw:ile Assanm4y 

a. R.c::ove sici.e cover (Section-..:). 

b. Swing out -:armdge guici.e (~on 4.J). 

i:. Remove th.e nut and wash.er or 2 ~ wasium 
h.olding th.e s¢ndle pulley. On late levet drives. 
S~ Wrenr.:±t 50752 c:::ay be u=i ro h.old 
spindle. 

. CAt,-rIQN: The pre-loaded r=r bearing may fly 
out when s¢ndle pulley ~ re:noved. 

1. Withdnw spindle hub from opposite side of 
b~te. 

c. Revern: the !ffiJc:dure for installation. 

f. Tighten nut to :a in./lbs. If spring washers are 
~. in.sur: they ar: :ompresscd. Add a dro~ 
of LOCTITE® #290 to thre:ids. 

4.S.1 Claffll' Hub Remonl 

a. Remove hub clam;, plate. R.cierenc~ Figure 6. 

b. Remove ciamp hub and s;,rtng. 

i:. To inst:ill. reYet3C the proc:dure. No adjusnnent 
n~. 

I 

~~~IOGl:~I 10'= 
AOJ. i001.. ----. 

/ ,~ 
i.~ AC.lUS71NG 

·sc~ew 

0 

/I 
MOUNTING 
sc~ew 

FIGURE 6 C).AT'i'!ICGc GUICE AOJUS"iMENT 
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4.9. 1 ~midge Guide Rernonl 

a. Perform steps 4.J through 4.6.1. 

b. Remove C-ctip form pivot shaft. 
lw'emu:: Figure7. 

i:. Remo~ pivot shaft. 

d. Tilt the~ guide slightly, and remove it 
from the upper pivot. 

c., To in.stall the c:irtridge guil:u:, reverse the 
proc::-dure. 

FlGURE7 CARTAICGi GUICE i'IEMOVAt. 

4.9.2 ~ge Guide Adjustment 

a. Imert the shoulder sc:ew (tool P!N 5037i-l) 
through the adjustment hole in the c~ge 
guide and screw c~letely into dle base c:ist­
ing (hand tigi:!.t). Reference Figure 6. 

b. Move the handle into the late."lcd position and 
hold it lightly apmst the latch.. 

c. Tighten two screws holding the C3rtridge guide 
to the latch plate. 

d. Remove the tool and citec.'<-to determine the 
tlange on the cl:un;, hub clears the c:m:ridge 
guide when the spindle is rotating. If the~ 
hub rubs on the cnridge guide, repe~t the 
adjustment procedure. 

e. Check i.nde~ alignment per S~tion 4. 7..3. 

f. Insert diskette. ciosc and o;,en door, then check 
ior proper operation. 

4.10 Frcnt Plat11 Assambly: Remcval 

a. Re:nove ride cover (S~:ion 3 . .:..:.). 

b. Swing out the c:utridge guide issembly (Sec:ion 
4.J). 



c. Remove-+ screws holding the front plate 
assembly to the base casting. 

d. To install. reverse the procedure. 

e. Check Index adjustment Section 4.7.3. 

4. 11 Head Amplitude Check 

These checks are only valid when writing and 
re:icling back as described below. If this amplitude 
is beiow the minimum specified. the load pad 
should be replaced and the head should be cleaned 
if necessary before re-writing and re-checking. 
Insure the diskette used for this check is not 
"worn·• or utherwise shows evidence of damage on 
either the load pad or head side. 

a. Install good media. 

b. Select the drive and step co TK 76. 

c. Sync the oscilloscope on TP-12 (- Index) con­
nect one probe on TP-2 md one. on TP-1. on 
the drive PCB. Ground the probes co che PCB 
add and invert one input. Set volts per division 
to 50mv and time base co 20 M sec. per division. 

d. Write the entire crack with :F signal (all one's). 

e. The average minimum re:id back amplitude, 
peak co peak. should be I 10 millivolts. 

If the output is below minimum and a new load 
pad and different media is tried and the output is 
still low, it will be necessary to install a new he:id 
and c:irriage assembly. 

4.11.1 Stepper/Carriage Assembly; Removal and 
Installation 

a. Remove cable clamp holding R/W head cable 
on PCB side uf drive. 

b. Remove side cover (Section 4.2). 

c. Extract stepper cable contacts from P:?. connec­
tor. Black 10 (LIO), Red 2 (L2), Brown 5 (LS), 
and Orange 8 ( 8 ). 

Note: This step is only necessary if the stepper 
motor is to be replaced. 

d. Loose:1 ( 2_) ;crews and ;wing damp down rn 
ailow withdraw! ut" mowr. 

C..i...L'TIO~: DO :--:or LOOSE:--: THREE 
SCREWS COATED WITH GLYPTOL. 

ll 

e. Remove the grommet on the cable that is 
inserted into a slot on the Track 00 Detector 
bracket. 

f. Turn stepper shaft until the carriage runs off 
the end of the lead screw. 

g. To install stepperic:miage assembly, reverse 
procedure. Note steps .. h" and "i". 

h. If inst:i.lling a new c:irriage, set the pre-load nut 
in the #2 notch. Reference Figure 8. 

i. When threading lead screw into c:miage 
1SSembly, press the pre-luad nut slightly against 
spring in order to start thread. After threading, 
insure there is a gap between pre-load nut and 
re:ir of c:irriage. 

-----S?RING -r.l:Ji- PRE-I OAD 
0-NUT-

-~-, ,\JOTCH =4 

'\___NOTCH =3 ,c NOTCH =2 

NOTCH =1 · 

FIGURE a CARRIAGc: ASSEMBLY 

4. 11.2 Carriage Assembly Readjustment After 
Replacement 

a. Loosen Track 00 stop coUar and manually move 
the carriage cowards the stepper by-rotating che 
le:id screw until the c:irriage load Jrm tab is ne:ir 
the edge of the load bail. Tighten the coll:ir set 
screw. 

b. Position the Track 00 flag approxim:iteiy in 
the center of its slot :ind tighten the screw. 
Move the carriage towards the spindle by rocac­
ing the le:id screw until the t1ag is cle:ir of the 
detector. 

c. Insert the SAi 20 alignment diskette :md load 
the head. Set the scope :is explained in Section 
4.11.3 mps c :ind d. 

d. Step the c:irri:ige towards tr:ick 00 uncil the 
track 00 signai is detecced on the irrterface pin 
-+2. 



-· ···-·. -------

- e. Loosen the 2 stepper motor mounting screws 
slightly :ind sicwly ro cate the steppe:- motor 
=e until a read data signal off of tracl: 00 
appears. Continue rotation until maximum 
amplirw:ie is obtained. Thu is only a rough 
aajusunent. 

CAUTION: DO NOT LOOSEN THREE 
SCREWS COAr.i:.D WITH GI.YPTOL 

f. Step the ~ to r~ 38 and proc..-=d with 
h.ead. radiai aciju.san:na. Refer to Section 4.11..3. 

g. Adjust Track 00 step (Sedcn 4.11.7). 

h. Acijust T~ 00 fl.as (Ses:ticn 4.11..8). 

L Adj~t index (Sccicn 4.i ..3). 

j. Adjust Azimuti:I. (Sedcn 4.11. 9 ). 

4. 11.J Had Radiaj Alignmern 

Note: He:ui radial ~ent shouid be c.~ 
prier to adjusting ind.e.'t/ sectcr. T na: 00 
~or~ s~ 

3. Lead alignment dislc.ettc (SA.110). 

Note: Alignment disutte should be at room 
conditions for at le:ut twenty minute: 
before alignment.) 

b. Step the ~ to trad: 38. 

... Sync: the OSC"Jlosc:ope. extem.a.l n~tive. on 
TP 12 (- CE Index). Set the time base to 20 
~cc per division. This will dupiay over one 
r=volution. 

d. Connect <Jne probe to TP I and the other to 
TP 2. Gccund the probes on the PCE. Set the 
inputs to AC, Add and invert one channeL Set 
the vertical det1ecticn to 100 MV/dev. 

e. The two lobe, must be within iO% ~Utude 
of each other. If the lobes do not fall witrun the 
speci.fic::iticn. continue on with the proc:dur=. 
Reference Flgure 9. 

f. Loosen the two mounting screws which h.old 
the motor clamp to the mounting plate. 

CAUTION: 00 NOT LOOSEN THREE 
SCREWS COATED WITH GL YPTOL 

g. Route the stepper motor to radially move the 
h.e:1d :n or out. If ,he left lobe is less than 70% 
or" the rig.ht. tum :he ste';)1'er motor counter• 
-:ioc.'<Wise lS viewed from the r~. If the right 
lobe is l~ t.h:i..-i 70% of the left lobe. :um the 
stepper motor :!cckwi~ :is viewed from the 
re:1r. 

1: 

h.. When the lobes are of equ.ai amplicude, tighten 
the motor ciamp mounting screws. Rer"ereru:: 
Figure9. 

i. Check the adjustment by stepping off tr:ick :md. 
remming. Chea in beth di~tions and re:uijust 
as requimi. 

j. Whenever the He:1d Radial. Aligmnen t h..as been 
adjusted. the Tr:ick 00 fl~ adjU$tment (Section 
4.11.8). Track 00 stop (Si=:ticn -..l l.7) and R/W 
hi:ad azimuth (Section •1-.l l. 9 ) must be c.h~-ced. 

4.11.l Rad/Wma Head Le.a Button: Remowai 
and I nst:allation 

l. Remove side cove:- ii installed. 

b. Ta remove the old button. hold the mn out 
away from he:id. squeeze the locking tabs 
together with 3. pair of n~dle nose pliers and 
press forward. 

i:. To install load button, press the button into 
the mn. from the head side. md it will map in 
plac:. R.eferenc: Figure l 0. 

F1GUR; 10 
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d. Adj use :iccorcting co Section 4.11 . ➔• 

Nore: The load arm should never bo:: opened 
over 90~ from carri:ige :issembly or while 
ac track 00 co prevent possible d:image to 

the torsion spring. 

d.. Observing re:id signal on oscilloscope. rocare 
tho:: load button counter-dockwise in smail 
increments ll0~) until m:iximum amplitude is 
obtained.. 

4.11.4 Read/Write Head Load Button 
Adjustment 

a. Insert Alignmenc Diskette lSA 120). 

b. Connect oscilloscope to TP l and 2, added 
differentially and sync negative external on 
TP l 2 (- INDEX). 

c. Step c:irriage to. track 75. 

oe 
ee 
oE) 
o8 
ee 
E)e 
Go 

4.11.5 Head Penetration Adjustment 

Note: This adjustment is not normally done in the 
field. The only time rh:it this adjustmenc 
need be done is when the stepper mounting 
plate has been loosened or removed. 

a. Place the penetration LOO[ (P,'~ 50380) on the 
gauge block. md insure chat che gauge re:lds 
.030 (3 on che smail hand) :ind z.e ro che di:i.l 
for the l:irge hand. This results in a re:iding of 
.030". 

EVEN AMPL!T1.JDE 1100%). ON TRACK 

LE:=T 80% OF RIGHT.+ 1 MIL OF;: TRACK TOWARD TK 0 

LEFT 60% OF RIGHT,+ 2 MIL OF;: TRACK TOWARD TK 0 

l.E;::T 40% OF RIGHT + 3 MIL OFF TRACK TOWARD TK 0 

RIGHT 80% OF LEFT. - 1 MIL OF;: TRACK TOWARD 76 

RIGHT 60% OF LE;::T, - 2 MIL OFF TRACK TOWARD i6 

RIGHT 40% OF L:FT, - 3 MIL OFf' TRACK TOWARD 76 

Figure 11 R/W Head Radial Alignment 

l3 
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- b. Swing open the c:irtridge as per Sec:ion 4..3. 

c.. Plac: the penetration tool on the base as:scmbly 
with the short l~ on the platen. the long 1~ 
en the ~ guide bar, and the plastic .tip in 
the center of the R/W hcd. 

d. The head penetration should be .030" : .00:3" 
read on the gau~ 

e. If the he:ui does not meet this idjusr.ment. 
move the stepper piate laterally until the gauge 
reads .030". 

f. Tignten the screws and r:c.~ the adjustment. 

g. Return c:irtridge guide and adjust as i;:er Scc:ion 

-..9.1. 

h. Adj~ Azimuth (Sec:icn 4.11. 9 ). 

4.11.S Trar=c oa Ceuc:ar: Flema-,ai and 
IMQlaticn 

a. Remove side cover (Section 4.2). 

b. Swing crtri~ guide open (Secticn 4..3). 

,:. Manually rotate st.ep"per shaft and move~ 
ail the way in. 

d. Remove 2 si:::ws holding brac:.~t to base cut• 
ing and remove bracket and detector. 

e. Remove PCB CtJnneetor and remove PCB. 

f. Extract c:ibie from ?1 connector, Brown. A 
(RI); Blaclc. C (R3); Red. F (R6); and Orange 
I( (R9). 

g. Remove cable ciamps and remove Deteet0r 
assembly. 

h. To install. re-,,ersz: the proc::dure. 

i. Adjust according to Section 4.11.8. 

4, 11.7 Tracie 00 Sta" Acljumnant 

a. Remove side cover (Section 4_2). 

b. Sti:? c:miage to traek 00. Verify that crriage is 
at 00 by checking Pl pin 42 is minus (ground) . 

.:. C:iecic :hat stop is .040" : .0:0" between collar 
ltld ;:image. Tum DC power OFF, and 
manually ~cute le:id si:r:w cloclcwise until 
crriag: stops. Checic that stop is .020": .010" 
between .:oilar ltld cmiage. 
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d. If cie:iranc::1 :ire not within toleranc:. continue 
on with adjustment proc::dure. 

e. Tum DC power ON. 

f. Step ~e to track 02. 

g. Loosen Trac: 00 stop cellar. 

h. Casp end of lead screw, in bac; cf stepper 
motor. with a pair of pliea and manually turn 
le:ui screw clockwise to the traci: ~ l position. 
(Next detent position on stepper mo tor.) 

i. Position the stop collar axwly along the l~ 
sc:ew so the.--e is .020" : .01 O" between collar 
and carriage. Rotate the collar toward imid.e 

until the stop on the collar contac:u the c:uriage 
stop swfac:.. T!¢ten sc:ew. 

j. Turn DC Power OFF and back ON. ~ . 
shcuidmove cc track 00. Vetify that th::-= is 
data at tracx OOo 

k. S~ c:ur~ be:ween cracx 00 and i6 and 
~ for any binding or interfer:nc:: between 
the c::unage, le:id sc:r=w, step and head c:ible. 

4.11.S Trxx 00 Flaq Adiunment 

a. Remove side cover (Section 4.1). 

b. Chedc head radial alignment and adjust if 
nec::ssary before making chis adjustment. 

c.. Connect osc:illcsc:ope probe to TP 26. Set 
vertic:tl deflel:tion to l v/ division and sweep 
to continuow. 

d. Stlej' cmiage to track O 1. TP ~ shouid be high 
(+S volu). 

e. If'T? 26 is not h.igh. loosen screw holding Trade 
00 flag md move tlag towards stein,er until 
TP 26 just goes high. • • 

f. Step carriage to ttaek 2. TP 26 should go low. 
Adjust flag towards spindle if not low. 

g. Check adjustment by stepping e:irrtage berwe:n 
tracks 00 and 02. observing mat TP 16 is low 
at tracx 02 and hi¢ at tnclcs O l and 00. 

h. Repi.ace side cover. 

) 



4.11.9 RN/ Head Azimuth Alignment 

This adjustment c:m only be made on SA800/80 l's 
at MLC 3 or higher with a new style stepper plate 
which has 501124 stamped on it. This adjustment 
is only necessary when the stepper or c:miage · 
assembly has bee:1 replaced or if the stepper plate 
has been loose:1ed. 

a. If stepper plate has bee:1 loosened or replaced 
adjust he:.id penetr:ition. Section -U 1.5. 

b. Align R/W head, --+.11.3. 

c. Install C.E. :i.lignmenc diskette SA 120-l. Select 
the drive :ind step co track i6. 

d. Sync the scope externa.i negative on TP 12. set 
time base to .5 MSec per DlV. 

e. Connect one probe to TP I and the other to 
TP 2. Invert one channel and ground the probes 
to TP 5 & 6. Set the inpucs to AC. ADD and 
50 MV per division. 

f. Compare the wave form co Figure I 3. If not 
within the range shown the head Azimuth will 
require adjustment. If required, proceed-to 
next step. 

g. Slightly loosen the 2 R.H. stepper place mount­
ing screws only. Reference Fig'.lre 12. Do not 
loosen the L.H. screw as this will dfect the 
head penetration adjustment. 

FIGURE 13 

h. Push the stepper down cowards the A.C. drive 
motor un ti! the I st sector is larger than the 2nd 
sector. 

i. Pry the R.H. side oc· the ste;:,per place up with a 
medium screw driver until the !st and -+th 
secrnrs have equ:Ll to or less :implitude than the 
middle : se,;cors. Reierence F;gure l 3. 
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FIGURE 12 

?RV UP A.r Tl-4tS ?01NT 
ro oa T -llN TME ?'tOPEFI 
A.OJUS'iMENT 

j. Re-tighten the 2 R.H. screws. If either of the 
outside 2 sectors increa~e in amplitude greater 
than the inside : after re-tightening the screws, 
perform the adjustment again. 

k.. Check md re-adjust the index timing :ind head 
r:idial adjustment if required. 

4.11.10 Stepper Plate Removal and Adjustment 

a. Remove PCB. 

b. Remove he:id :ind .;arriage :issembly from 
stepper lead screw, sec:ion -+. I 1.1. 

.;, Pull the stepper motor out thru the stepper 
plate until the le:id screw is completely clear of 
the place. 

d. Remove the 3 stepper place mounting screws. 

e. Reinstall the stepper place. 

~OTE: If the stepper plate is P.'~ 50 I 124, 
there must be a nylon bushing in the L.H. hole 
:ind :iii 3 screws must have a rht washer and a 
black spring washer. 

f. Reinstall he:id and c:i.rriage and stepper motor 
assemblies. 

g. Adjust penetr:ition. Section -l-.11.5. If the 
stepper place is Pi~ 501124. there will remain 
l gap between the bonom or the stepper pl:lce 
:ind the machined surr:i.;e on the c:isting. All 
ocher style stepper places must remain flush 
with machined surface. 

h. Readjust c:miage 1ssemb!y. Seciion -U 1.2. 

1. Check and .1djust Azimuth :ilig:1me:1t. Sc,;,ion 
-+.I 1.10. 



4,, 't:Z Activity Wc;ht RemOYal and lns1:1llation 

(S~dl 

a. Remove P6 conntr.tor from PCB. 

b. Remove c:ii:lie clamp-holding the able 2.nd 
remo~ i:able from cimt;7. 

c. Remove th.e 2 s=:ws holding th.e pum bunon. 

d. Remove push bunon md activity light from 
th: front :u an entire :use:nbly. 

e. Imtail the li¢.t :md push button usembiy 
by ~ th: removal. prcc:dure. 

t ~o spec.a! orientation is ~uir:d when 
ins~ P6 onto tho PO. No adjustment:s 
arc ~uire¢ to the pum bunon ~iy. 

4.13 Coor l.,Qcx 

b. Diseonncc: red wtre nc:ir IC 2G. 

c. Remove front plate (~tion 4.10). 

b. Remove two sc:ews holding :we::nbly to front 
plate. 

c. Remove two alien he:ui screws holding membly 
to push button. 

d. Grasp both ends of push button a.nd bow 
ourwuds to remove I.ED. 

e. R.eveoe proc::durc to asletilble. 

f. Adjustment of the door locx shouid noc be 
nec::=ry. Ifit has to be. the~ between the 
armmirc cab and th.e Latc:1 showd be :al S 
: .010. This adjumnent c:m be made by 
loosening the cwo sc-ews on the ~arur=. 

4.14 Activity Light (wittl Coar l.ocx OQ'tionl 

a. Foilow proc:durc for ~oar lock (4.13). 

FIGURE 1-4 COOR ~Cl< SCHEMATIC 
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