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CHAPTER 1

GENERAL INFORMATION

1.1 INTRODUCTION

This manual is concerned primarily with the hardware
features of EXORset and the firmware Monitor, EXORbug. Other
manuals included in the standard configurations M6809SET33
and M6809SET100, deal with disk operation (XDOS), M6809
Assembly Language, CRT Editor and BASICM interpretive
Compiler. This manual can be used to familiarize the user
with the keyboard and back panel controls, as well as gaining
an overview of the system architecture before proceeding into
software development.

The EXORset is made up of 8 distinct functional units :

-— The EXORset Main Controller Board.
-— The CRT (9" or 12").
-- The dual mini—floppy assembly.
-— The Floppy Disk Controller board.
—— The ASCII keyboard and function keys assembly.
-— The power supply unit.
—— The enclosure. assembly.

 
Figure 1-1 Typical EXORset 33 System
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GENERAL INFORMATION

 

 

 

 

1.2 EQUIPMENT SUPPLIED

The EXORset 100 includes the functional units listed in
paragraph 1.1. a software and documentation pack is supplied
with the following utilities:

-— BASICM Interpretive Compiler
—— XDOS Disk Operating System
—- M6809 Macro Assembler and Linking Loader
-— CRT Editor
-- PLOT Tiny Graphics-Package

1.3 OPTIONAL EQUIPMENT

A number of separately available modules can be used to
expand the system capabilities. These include M68SETCOMPK a
software package for file transfer between EXORciser and
EXORset, M68SETMMl2 a Listener/Talker/ControllerModule for
interfacing with an IEEE 488 Bus, MGBSETPASCL a Pascal
compiler and M68SETDSK3 an adapter kit for interfacing with
the l or 2MB external floppy disk storage units M68DSK3—2 and
M68SFDU2l02E. PROM Programming capability can be added using
M68PP4. The M68PRTl00N2 is an 80 cps, 80/132 column compact
matrix printer with semigraphic capability. The unit includes
tractor feed and cabeling for immediate connection to the
EXORset back panel. 

Figure 1-2 Typical EXORset 100 System
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CHAPTER 2

INSTALLATION INSTRUCTIONS
AND INTERCONNECTION CONSIDERATIONS

2.1 INTRODUCTION

This chapter provides the unpacking, inspection,
installation, and interconnection instructions for the
EXORset. The EXORset is normally configured for standalone
operation. If the unit is to be operated in standalone mode
the user should, after unpacking and inspection, refer
immediately to Chapter 3 of this manual. If however the
EXORset is to be used in conjuction with other equipment, or
with Motorola's Micromodule Family, the information provided
in this chapter allows the unit to be installed as required
using the available connectors and jumper options.

2.2 UNPACKING INSTRUCTIONS

Unpack the EXORset from its shipping carton and,
referring to the packing list, verify that all of the items
are present, including any of the options that may have been
ordered. Save the packing materials for storing or reshipping
of the system. If the shipping carton is damaged uponreceipt, request that the carrier’s agent be present while
the system is being unpacked and inspected.

2.3 INSPECTION

The EXORset should be inspected upon receipt for broken,
damaged, or missing parts or any other physical or electrical
damage.

Before first applying power to the system, check that
all connectors are properly inserted (power, keyboard,
floppy—disk, CRT) as well as the floppy—disk Controller
Module and the optional modules, if any.  
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INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

2.4 CONNECTOR PIN ASSIGNMENT TABLES

V

Tables 2-1 to 2-13 list the pin assignments of the
various connectors located on the EXORset boards and
subassemblies. Refer to Chapter 6 for the location diagrams
showing the position of connectors and jumper fields on the
boards. 
EXORset Main Controller Board :

50-pin Card-Edge ASCII Keyboard
23-pin F1ex—Tai1 ASCII Keyboard
20-pin Card-Edge FUfiCti0n keys
8-pin Flex-Tail FunCti0n KGYS
20-pin Card-Edge Serial I/O
50-pin Card—Edge Printer
20-pin PTM
Cinch Video Output I I-‘\D\.D'sD\O®\lO\U'!ol>LaJl\Jl\3|-‘I-‘3-pin Light Pen
5-pin CRT Monitor
2x43—pin

C

EXORbus
2x43-pin EXORbus
2x43-pin EXORbus
2x43-pin EXORbus
10-pin Power

 
I

I

P2 34-pin Card-Edge Disk Interface Table 2-12
Pl 2x43-pin EXORbus Table 2-9

Jl(BASF) 34-pin Card-Edge Disk Interface Table 2-12
J2(BASF) 4—pin Power Table 2-11

Video Display

Table 2-13

  
  

 
 

 
 

   

  

  
CONNECTOR

10-pin Card—Edge CRT Input

EXORSET USER'S GUIDE Page 02-02



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

Keyboard Assembly :

CONNECTOR TYPE TABLE
I

23-pin Flex—Tail ASCII Output ;Table 2—l
or a

i

SO-pin Card—Edge
8—pin F1ex—Tai1 Function Keys yTable 2-2
or I

T %
20-pin Card—Edge

 
Back Panel Assembly:
—u——————___———_——_——

The back panel of the EXORset is mounted with operator
controls for power—on, reset, brightness and with connectors
for Serial Port (J3), Printer port (J4) and Composite Video
0utput(J6). Provision is made for mounting 6 optional I/O
connectors. As—supplied, the optional connector mountings are
covered by a metal shield, which can be removed byunfastening four screws. The optional connectors on the back
panel can attached via cable to card edge connectors on the
EXORset Main Board or on any Micromodule installed on the
EXORbus expansion slots.
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INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

Connector Mounting Location. (Refer to figure 2-1)

A: 40—pin parallel row male connector such as 3M 3324 for:
‘

— Analog interfacing
- PROM Programmer IV connection
- EXORdisk III connection
— Other applications

B: 50-pin parallel row female connector such as UECL for:
— Parallel Interfacing
— Other Applications

C: IEC bus connector #1, 24-pin parallel row female, suitable
for IEEE 488 bus connection with locker screws.

D: Connector for serial interfacing as described in the
RS232C and V24 standards. Female, dual row, 25 pin. (Cannon
or Amphenol type connector)
E: Serial Connector like D.

F:IEC bus connector #2 like C.

G: 50—Pin Cannon Connector (like J4). 
Figure 2—l Back Panel Connector Locations

EXORSET USER'S GUIDE ePage 02-04



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS

Table 2

FLEX-TAIL
JlB
PIN

\D®\l6\L)1abL~)I\)}-‘
CHAPTER 2

-1 ASCII Keyboard Connector Pin Assignments
(Jl,Keyboard Assembly)

CARD-EDGE
J1A
PIN

GND for ctrl keys (column 8)
RPT (Row F)
Row 6
CTRL (Row E)
Row 7
SHIFT (Row I)
SHIFT LOCK (Row J)
Column
Column
Column
Column
Column
Column
Column
Column
NUM PAD (Row G)
U/C (Row H)
Row
Row
Row

(not used)

(not used)

MATING CONNECTOR :
Flex—Tail
Card—edge

EXORSET USER’S GUIDE

23-pin Rect. Male 5—825437—0 or equivalent
3M 3415-0001 or equivalent.
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INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

Table 2-2 Function Keys Connector Pin Assignments
(J2,Keyboard Assembly)

FLEX-TAIL CARD-EDGE
JZB JZA
PIN PIN

 

Row A
Row C
Row B
Row D
Column
Column
Column
Column

1
2
3
4
5
6
7
8

MATING CONNECTOR .

Flex—Tail : 8—pin Rect. Male AMP 5—825437—0 or equivalent
Card—Edge : 3M 3461-0001 or equivalent. 
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INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

Table 2-3 Serial I/O (J3)

GND GROUND

DTR- DATA TERMINAL READY low

TxDATA+ TRANSMITTED DATA - The line through which the
terminal sends data to the modem.

TxDATA- TRANSMITTED DATA low  RxDATA+ RECEIVED DATA — The line through which the
modem sends data to the terminal.

RXDATA- RECEIVED DATA low

RTS+ REQUEST TO SEND — The line through which the
terminal requests permission to transmit data
to the modem.

REQUEST TO SEND low

CLEAR TO SEND — The line through which the
modem acknowledges the acceptance of a
terminal request to send data.

 
CLEAR TO SEND low

DATA SET READY — The line through which the
modem indicates its on—line, in—service, or
active status.

DATA SET READY low

GROUND

DATA TERMINAL READY — The line through which
the terminal indicates its on—line,
in—service, or active status.

CARRIER DETECT - The line through which the
modem indicates that its interfacing
communications channel is in an acceptable
active state.

CARRIER DETECT low

EXORSET USER’S GUIDE Page 02-07



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

RDCLK+ RECEIVE CLOCK — The line to be used to clock
in and syncronize data into the terminal.

RDCLK— RECEIVE CLOCK low

TDCLK+ TRANSMIT CLOCK — The line to be used to clock
in and synchronize data into the modem

TDCLK- TRANSMIT CLOCK low

MATING CONNECTOR :
3M 3461-0001 or equivalent.
Conversion of pin numbers: 25—Pin Cannon Plug (on back
panel) to 20-pin Card Edge connector on main board.

Card Edge Card Edge

 
Refer to Section 2.6 for a description of the configuration
jumpers for J3.
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Table 2—4 Parallel I/O Connector Pin Assignments (J4)

SIGNAL SIGNAL NAME AND DESCRIPTION

INPUT PRIME — A low—level output signal which
clears the printer buffer and initializes the
logic. (Not used by all printers).
GROUND — Printer interface ground.
FAULT ~

,
A 1ow—level input signal that

indicates a printer fault condition such as
paper empty, light detect, or a desselect
condition. (Not used by all printers).
GROUND - Same as pin 3.

PERIPHERAL DATA LINE (PB7) Free.

PERIPHERAL DATA LINE (PB6) Free.

PERIPHERAL DATA LINE (PB5) Free.

PERIPHERAL DATA LINE (PB4) Free.

PERIPHERAL DATA LINE (PB3) — Free.

BUSY — An input signal indicating that the
printer cannot receive data.

OUT OF PAPER - A high—leve1 input indicating
the printer is out of paper.

SELECT — A high—level input signal indicating
that the printer is selected.

PERIPHERAL DATA LINE (PD8) - Output data to
printer from PA? of PIA.

PERIPHERAL DATA LINE (PD?) - Same as pin 25
except bit A6.

PERIPHERAL DATA LINE (PD6) - Same as pin 25
except bit A5.

PERIPHERAL DATA LINE (PD5) — Same as pin 25
except bit A4.

PERIPHERAL DATA LINE (PD4) - Same as pin 25
except bit A3.

PERIPHERAL DATA LINE (PD3) — Same as pin 25
except bit A2.

PERIPHERAL DATA LINE (PD2) — Same as pin 25

EXORSET USER’S GUIDE Page 02-09

 



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

except bit A1.

PDl PERIPHERAL DATA LINE (PDl) - Same as pin 25
except bit A0.

GND GROUND — Same as pin 3.

DATASTB DATA STROBE — A 1.0 microsecond output pulse
used to clock data from the MPU to the printer
logic.

GND GROUND — Same as pin 3.

ACKNLG ACKNOWLEDGE — A 1ow—1eve1 input pulse
indicating the input of a character into
memory or the end of a functional operation.
GROUND — Same as pin 3.

All even numbers (2-50) : GROUND.

MATING CONNECTOR :
3M 3415-0001 or equivalent.

Card-Edge to Back Panel Connector — Pin Conversion

1
2
3
4
5
6
7
8
9

EXORSET USER'S GUIDE Page 02-10



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

Table 2-5 Timer Interface Signals (J5)

- SIGNAL NAME AND DESCRIPTION

GATE INPUT 1 — Low level asyncronous TTL
compatible input signal as trigger or clock
gating to Timer.
TIMER OUTPUT 1 -High level output from PTM
CLOCK INPUT 1 — Low level asyncronous TTL
voltage level input signal used to decrement
Timer.
GATE INPUT 2 — Same as J5—1.
TIMER OUTPUT 2 — Same as J5—3.
CLOCK INPUT 2 — Same as J5—5.
GATE INPUT 3 — Same as J5-1.
TIMER OUTPUT 3 - Same as J5-3.
CLOCK INPUT 3 — Same as J5-5,

GROUND
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INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

Table 2-6 Composite Video Connector Pin Assignments(J6)

SIGNAL SIGNAL NAME AND DESCRIPTION 1 VID VIDEO OUT - Composite video out
2 GND GROUND

Table 2-7 Light Pen Connector Pin Assignments(J7)

SIGNAL SIGNAL NAME AND DESCRIPTION

Light Pen Strobe (input to U100)
Ground
Jumper connection 2-3 = no light pen
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INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

Table 2-8 Video Display Connector Pin Assignments (J8)

SIGNAL SIGNAL NAME AND DESCRIPTION

Composite Video signal Out (TTL—Level)’
Ground
Horizontal Sync.
Vertical Sync.
 

Table 2—9 EXORbus Connector (J9,Jl0,Jll,Jl2}

A SIGNAL SIGNAL NAME AND DESCRIPTION
‘

+5 Vdc POWER — Used for the system logic
_

circuits and available to the user for
prototype module requirements (10 amps tot.
max).

 
    
  
 

  
 

 
+5 Vdc POWER — Same as above.

INTERRUPT REQUEST — A low level sensitive
input signal to the MPU used to request
generation of an MPU interrupt sequence. This
signal is latched every cycle during Q high,
but will not be received by the MPU until the
following bus cycle. At that time, if the
interrupt mask bit in the MPU Condition Code
Register is not set, the MPU will begin
executing the interrupt sequence.

   
 
 
 

 
 
 

   
  
 NON-MASKABLE INTERRUPT - A low going edge

sensitive input signal to the MPU used to
request generation of a MPU non-maskable
interrupt sequence. When sampled low one cycle
after being sampled high (samples taken every
cycle during Q high), an NMI will be
triggered. The MPU will recognize the signal
on the following bus cycle and begin a
non—maskable interrupt sequence at that time,
regardless of the logic state of the Interrupt

NMI

Mask Bit in the MPU Condition Code Register.

E

F VALID MEMORY ADDRESS - A high level TTL

EXORSET USER'S GUIDE Page 02-13

 
   

  
    
   



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

GROUND — Power ground for +/— 12 Vdc.

E|i||IliiNIINII||
MEMORY CLOCK — Ungated, TTL level clock
signal, in phase with E.I

   
   
    
  

 
   
    
  
  
  
  
 

compatible signal produced by the MPU module
and used to indicate that a valid memory
address is present on the address bus.

ENABLE - Clock signal generated by the clock
circuitry on the EXORset Main Controller
Board. E is similar to phase 2 clock in 6800
systems. Data is placed on the bus during E.

 

  
 -12 Vdc POWER — Used for system logic and
available to the user for custom designed
prototype modules (1.0 A max).
An active low signal used to request access to
the system bus. Alow on this line will cause
the MPU Module to three—state (off or high
impedance state) the data,address and R/W
lines. A BUSGNT signal (pin 15) wiil also be
generated at this time;

 
  

 

 BUS AVAILABLE — This signal, decoded with Bus
Status (BS) indicates the MPU state :

 BA BS
0 Normal

Interrupt Acknowledge

BUSREQ

BA

1
0 Sync. Acknowledge
l Halt or Bus Grant

MEMRDY MEMORY READY

LAST INSTRUCTION CYCLE

T +l2Vdc +12 Vdc POWER — Used for the system logic and
available to the user for custom designed
prototype modules (5.0 A max).

- STANDBY STANDBY POWER - Not used in the EXORset.

PWRFAIL POWER FAIL - Not used in the EXORset

PARITY PARITY ERROR - Not used in the EXORSet.

 

    

 

  GR°““'°
I

Anot FIRQ FAST INTERRUPT — A low level sensitive input
to the MPU used to request generation of an

  
  
  MPU fast interrupt sequence. The MPU will wait
until‘ it completes the instructionr being     
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INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

executed before it recognizes the request. At
that time, if the fast interrupt mask bit in
the MPU Condition Code Register is not set,
the MPU will begin ‘ executing the fast
interrupt sequence.

3USER
-Z USER

Enot USER DEFINED

Fnot USER DEFINED

Hnot D3not DATA (bit 3) - One of 8 bi~directional data
lines used to provide a two—way data transfer
between the MPU and all other plug~in modules
within the system. The data bus drivers on the
other modules are in their off or high
impedance state except when selected during a
memory read or write operation.

Jnot D7not DATA (bit 7) — Same as D3not on pin Hnot.

D2not DATA (bit 2) - Same as D3not on pin Hnot.

D6not DATA (bit 6) — Same as D3not on pin Hnot. A

K1101:

Lnot

Mnot A14 ADDRESS (bit 14) — One of the 16 address lines
from the MPU that permits the MPU to select
any addressable memory location within the
EXORSet.

Nnot A13 ADDRESS (bit 13) — Same as A14 above.

Pnot ADDRESS (bit 10) — Same as A14 above.

Rnot ADDRESS (bit 9) - Same as A14 above.

Snot ADDRESS (bit 6) - Same as A14 above.

Tnot ADDRESS (bit 5) — Same as A14 above.

Unot ADDRESS (bit 2) — Same as A14 above.

Vnot ADDRESS (bit 1) — Same as A14 above.

Wnot GROUND

Xnot am.

Ynot amp

+5 Vdc +5 Vdc POWER — Used for the system logic
circuits and available to the user for
prototype module requirements (10 A total

 

max). 
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   +5 Vdc POWER — Same as above.

+5 Vdc POWER — Same as above.

AHALT - normally high level signal used to
halt the MPU. Alow level on the HALT input
causes the MPU to halt at the end of the
present instruction, and remain halted
indefinitely intil the HALT pin is driven
high.

 
     
  RESET - This buffered input signal to the MPU

is used to restart the EXORset when power is
initially applied. Restart occurs on the
low—to-high transition of the RESTART signal.
If the RESTART pushbutton switch, located on
the Main Controller Board, is depressed while
the system is operating, the low—to—high
transition of the RESET signal will cause the
MPU to execute the EXORbug restart routine or
the restart routine indicated by the user.

       
      
 

 
 
 

 READ/WRITE — This signal is generated by the
MPU and indicates to the iother modules
contained within the system that the MPU is
performing a memory read (high) or write (low)
operation. The normal standby state of this
signal is read (high). Additionally,when the
MPU is halted, this signal will be in the read

      
   
   Qout — A quadrature clock signal generated by

the MPU which leads the E (enable) signal.
Addresses from the MPU will be guaranteed
valid with the leading edge of Q. It has a
phase shift of 90 deg. compared to the E

  
    
    

  

GROUND ~ Power ground for +/—l2Vdc.   GROUND — Power ground for +/—l2Vdc.
  

VALID USER'S (ALTERNATE MAP) ADDRESS - This
signal, when high, allows additional module(s)
to respond in address map 2 .

 
     

 
  

   —l2Vdc POWER ~ Used for the system logic
circuits and available to the user for custom
designed prototypes modules (1.0 A max). 

 
 REFRESH REQUEST — When low, this input signal

to the MPU Module initiates a memory refresh
cycle of the dynamic memory modules. The
memory clock signal will continue to run to

l 2 REFREQ

allow memory refreshing.
REFGNT REFRESH GRANT - Same remark as above.

DEBUG DEBUG - Not used in the EXORset.
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BUSGNT

+12Vdc

    
  
      
 

THREE—STATE GRANT — This signal is generated
in response to a low level BUSREQ. When high
this signal indicates that the MPU is not in
control of the bus.

  

   

+l2Vdc POWER — Used for the system logic
circuits and available to the user for
prototype module requirements.

17 STANDBY STANDBY POWER - Not used in the EXORset.

CLOCK — Not used in the EXORset.LK

VXA VALID EXECUTIVE ADDRESS - A high level signal
generated in place of the VUA when EXORbug is
addressing the executive portion of the memory
map. Additionally all peripheral modules must
be set to respond to VXA if the user wants to
operate those modules in the Executive portion
of the map.

ND GROUND

  
  
  
  
 

I-‘ KO

l\)El 63

22 GND GROUND

23 BUS STATUS — This signal, decoded with Bus
Available (BA) indicates the MPU state :

BA BS
0 0 Normal

1 Interrupt Acknowledge
0 Sync. Acknowledge
1 Halt or Bus Grant

BS

USER DEFINED - This signal line may be used
for custom modules.

_ USER DEFINED — Same as above. 
USER DEFINED — Same as above.

Nbd U145

USER DEFINED — Same as above.

DATA (bit 1) - Same as D3not on pin Hnot.

DATA (bit 5) - Same as above.

Donot DATA (bit 0) — Same as above.

DATA (bit 4) ~ Same as above.

26

27

28

29

11>‘ 3-‘ U1 ADDRESS (bit 15) — Same as A14 on pin Mnot.

ADDRESS (bit 12) - Same as above.
LUUJUJUJLHLH U'|o>(.~)l\)§-‘O

All ADDRESS (bit ll) — Same as above.
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ADDRESS (bit 8) -— Same as above.

ADDRESS (bit 7) — Same as above.

E ADDRESS (bit 4) - Same as above.

ADDRESS (bit 3) — Same as above.

“EADDRESS (bit 0) — Same as above.

GND GROUND

-w

  
II’

:1’ 
 

-5 N  
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Table 2—l0 Main Controller Board Power Connector (J13)

SIGNAL ~ WIRE COLOR

+5 Vdc
+5 Vdc
+5 Vdc sense
+12 Vdc return
+5 Vdc sense return
-12 Vdc return
+5 Vdc return
-12 Vdc
+5 Vdc return
+12 Vdc

1
2
3
4
5
6
7
8
9
10

MATING CONNECTOR :
AMP l—480285-O or equivalent.

EXORSET USER’S GUIDE

Red
Red
Red
Orange
Black
Green
Black
Blue
Black
Red / White 
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Table 2-11 Mini—Disk Drive Power Connector Pin Assignments
J5(BASF)

SIGNAL 
MATING CONNECTOR :
AMP l—480424—0 with pins 60619-1 or equivalent.
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Table 2-12 Mini-Floppy Disk Drive Signal Connector Pin
Assignments Jl(BASF)

SIGNAL SIGNAL NAME AND DESCRIPTION

HEAD LOAD - This logic low level output signal
is used to position the flexible diskette
against the recording head.

NOT USED -

READY — This logic low level signal (generated
by the disk drive electronics) is used to
indicate that the

\
flexible diskette is

inserted correctly into the disk drive, and
that the dc voltage levels and disk speed is
correct.

INDEX - A logic low level signal from the disk
drive used to indicate the beginning of a
track. This pulse occurs once per revolution
of the diskette (200 ms period).
SELECT 0 — This logic low level signal is used
to select drive 0.

SELECT l — Same as pin l0, except for drive l. i
SELECT 2 — Same as pin 10, except for drive 2
(not used in the ExORset).
MOTOR ON ~ This logic low signal is used to
turn the drive(s) motor(s) on. I

DIRECTION — This signal is used in conjunction
with the STEP signal to move the R/W head from
track to track. When this signal is a logic
low level, the R/W head is moved to the lower
numbered tracks (out). when this signal is a
logic high level, the head moves to the higher
numbered tracks (in). This signal must remain
in the desired logic state during the duration
of the STEP signal.

 
STEP — This signal is used in conjunction with
the DIRECTION signal to move the R/W head from
track to track. A logic low level pulse causes
the head to be moved one track (step) in the:
direction indicated by the DIRECTION signal.
WRITE DATA — This signal consists of logic low’
level pulses representing data to be recorded
on the flexible diskette. Write current
reverses direction on the leading edge of each
pulse.

EXORSET USER'S GUIDE
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WGT WRITE GATE — A logic low level signal used to
enable recording of data on the flexible
diskette. When this signal is a logic high
level, reading data from the flexible disk is
enabled.

TRACK O - Logic low level signal used to
indicate when the R/W head is positioned over
track 0.

TRZ

WPT WRITE PROTECT — A logic low signal indicating
that the diskette is write protected (write
protect notch of the diskette left open).

DTR READ DATA — Unseparated "Raw Data" (clock and
data) read from the diskette. ‘

24

26

28

TNOT USE” -

i

All odd pins (1-33) : GROUND

MATING CONNECTOR :
3M 3463-0001 or equivalent.

Table 2-13 Video Display Connector Pin Assignments (P2)

SIGNAL NAME AND DESCRIPTION

GROUND - Video Signal Return
REMOTE BRIGHTNESS — 200 Kohm pot.terminal 1
REMOTE BRIGHTNESS — 200 Kohm pot.termina1 2
REMOTE BRIGHTNESS - 200 Kohm pot.cursor
Not Used
TTL HSYNC. IN — Not used
Power in
Composite Video in.
TTL VSYNC. In - Not used
GROUND +l2v Power Return

sxexm.  
     
        

 [--‘K003-.lG'\U'l>bL.df\JI--‘
  

MATING CONNECTOR :
AMP 583299-l or equivalent

(This table refers to 9? monitor units. The pin assignments
for 12" units are described in Appendix B).
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2.5 JUMPER CONNECTIONS

This Section lists the jumper connections of the Main
Controller Board in numeric sequence from K1 through K23. The
location of each jumper can be seen in the Component Location
Diagram (Section 6). The jumper fields KA,KB,KC & KD (Serial
I/0 Configuration) are described in Section 2.6. The diagrams
show the as—delivered jumper connections for each field.
Where no connection is shown, the unit is supplied without
jumper connections in that field.

2.5.1 EXORset Main Controller Board Jumper Options
—_———.——-..—..—.-..-_____..__—————.———.————_..———————————_—__————.

This jumper field allows the user to tie the three timer
inputs (G1, G2, G3) to ground, enabling the three timers in
the PTM. The as—de1ivered configuration is with timers 2 and
3 disabled and timer 1 enabled with cycle count.

- Enable timer 1 date (cycle count)

1 ‘ O O 8 - Enable timer 1 gate
2 I O O 7 - Enable timer 2 gate
3 R O 0 6 - Enable timer 3 gate
4

'
0-0 5

Options 1-8 and 4~S are mutually exclusive.

N SIGNAL FUNCTION

Ground
Cycle Count
Timer
Timer
Timer
Timer

   P  I

  
   
 I-‘Ld!\J|-"   
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2.5.1.2 K2: PTM Interrupt Request Priority
The PTM can generate an IRQ to the MPU. This can be assigned
on K2 to one of three priorities: IRQ, FIRQ or NMI. The
as~de1ivered version is for the PTM to generate a FIRQ.

l O O 6 IRQ
2 0-0 5 FIRQ
3 O O 4 NMI

2.5.1.3 K3: PTM Timer Source and Interrupt
K3 consists of 12 possible jumpers which can be considered in
two groups: the first four are for the timer source clock
selection, and the remaining eight are for timer interrupt
selection. The as—delivered configuration is with no external
timer source and with the NMI and FIRQ outputs of the timers

 

disabled.

18 O O O 20

15 éoé 17

12 O O O 14

9 O O 0 11

7 O O 85_T O O 6

3 O O 4

1|oo 2

1.27 MHz input (FIRQ)
Receiver Clock input (FIRQ)
Receiver Clock input (FIRQ)
Receiver Clock input (FIRQ)
Timer Output interrupt (NMI)
Timer Output interrupt (FIRQ)
Timer Output interrupt (NMI)
Timer Output interrupt (FIRQ)
Timer Output interrupt (NMI)
Timer Output interrupt (FIRQ)
Interrupt Disable (NMI)
Interrupt Disable (FIRQ)
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2.5.1.3 K4: ACIA/SSDA Interrupt Request Priority
The user has the option of using the IRQ from the ACIA/ SSDA
to generate an IRQ, a FIRQ or an NMI‘ to the MPU. In the
as—delivered configuration the ACIA/SSDA IRQ generates an
NMI.

4 O O 3 FIRQ
5 0-0 2 NMI
6 O O 1 IRQ

2.5.1.5 K5: Internal or External RCLK
__——_—————.._____._—.._..—_........_..............—.......—.....—...—-....

FUNCTION E
Internal Clock
External Clock

  
2.5.1.6 K6: INTERRUPT PIA 1

This jumper field is used to connect either the normal
interrupt IRQ, the fast interrupt FIRQ or non—maskable
interrupt NMI to the two sides of the PIA. Either interrupt
(or none) may be connected to each side of the PIA
independently. As delivered, the NMI is connected to both
sides.

12 ll 10 9 8 7

O O O O O O
I !

O O O O O O 
l 2 3 4 5 6

CONNECTION FUNCTION

NMI A~Side
FIRQ A—Side
IRQ A-Side
NMI B-Side
FIRQ B—Side
IRQ B—Side
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K7 not assigned
....__._.._._.._.._—._._..-._...-—-.-

—_..-.-.-.—.-.-..._._____——_—————_.———_—_—

Baud rate selection for the serial I/O interface is
user-selected at K8. The as~de1ivered baud rate is 9600 baud.

 
8 7 6 5

O O 0 OA o o 0
”T"§‘§—Z‘

Jumper in = L
No Jumper = H 

 CONNECTION T

A

N

FUNCTION

4-5 3-6 2—7 1-8      

  m1’.T-H2Gm£I1'»'IH'-Gmt."‘t"t“L“f‘f'|.“t?" S|3C1'.3.'-I-‘ol1'£t“|.“|."l."m!'-I3E2‘J3I:“l."t"t" m‘J3l."t“Z'-l'1.'1!t"l:"D3.':!3‘|:“t*2!.1D'3l:‘L" L'I.1t".’.I1t“iI1f"J3t".'£l2t"mL“.'.|'.‘r'mt"
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2.5.1.8 K9: Dynamic RAM Power Source Select
.-__._—_—.—...._..._.._...._....—......_.....-.__..—..—-.....—._....._........—.—-—._.__...._...

}Dynamic RAM with 3 vo1tages(MCM4l16)m~4a\m 0000 0000 Hnouan
Dynamic RAM with 1 voltage (Intel 2118)

flSIGNAL

+5v
-5V
+5v
+12v
RAM Socket pin
RAM Socket pin
RAM Socket pin
RAM Socket pin

 
  

  
   
 
 

 ®~lO'\LJ'Iuh>hJl\Jl" W0-"\D®  
  

2.5.1.9 K10/K11: EPROM U46—U47-U48 Power Source Select.
-—.———.-.-.—.-——-——————_._._——_.—.———-—————_..._—_———__—————————.———.-

(Requires different address decoder PROMS U50,U51)
6 5 4 4 3

K10 O O 0 K11 O O
0 O O O O

CONNECTION FUNCTION

2K EPROM MCM27l6
4K EPROM INT2732/HN462732/MBM2732
4K EPROM MCM2532
8K EPROM MCM68764
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2.5.1.10 K12/K13: Locate U46 in Primary or Secondary Map

K12

CONNECTION FUNCTION

K12 Jumper in, K13 No Jumper Dyn. RAM ($CO00—$DFFF) enabled.

  
   
 
  

U46 in secondary map.

K12 No Jumper, K13 Jumper in Dyn. RAM ($C000—$DFFF) disabled  
U46 in primary Map.

2.5.1.11 K14: Relocate Graphics RAM Area.
.—........_.-............._._.........._..__.._..._.—_._.................._..._._...-_.........—_.._._._..

-hics RAM Area
$0o00—$3FFF
$4000-$7FFF
$8000—$8FFF 

EXORSET USER'S GUIDE Page 02-28



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

2.5.1.12 K16: CRT and Map Initialization Options.

oxuwp OCDO OOO P‘NLA
No Jumper=H Jumper in=

   
  
    

 L

CONNECTION FUNCTION

1-5 2-5 —
80 Characters/Line 50 Hz.
80 Characters/Line 60 Hz.
40 Characters/Line 50 Hz.
40_Characters/Line 60 Hz.
MAP 1
MAP 2

  x><r'm:*m r+m:nn:m:n
2.5.1.13 K17: Power on PLL

   
HNo Jumper Connection to voltage regulator U119 (MC78L05)
llJumper in Connection to power supply.

Voltage Regulator U119 out.

EXORSET USER'S GUIDE Page 02-29



 
INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

2.5.1.14 K18: Keyboard Encoder Nationality Options
.._.....__._._._—__._.._.....___————.___.—.__—__._._——_...—.-———.———.——_—_

mun» O00 O00 Hbam 
Jumper in = H, No Jumper = L

CONNECTION LANGUAGE

1-5 2-5 3 4 —
English
Spanish
German
Swedish
Norwegian/Danish
French

  
    

  

 t“t"&'£‘..'II3t".'.'l1 t".’IH:“IJ1f‘U.“.   

K19 not assigned.
._.___._._..._._.-...—._...._..

The EXORset Main Controller Board is shipped supplied with an
MC6850 ACIA and K20 is configured for this chip. The user has
the option of supporting syncronous serial communications by
replacing the MC685O ACIA with an MC6852 SSDA. For either
configuration, the user has the selection of RS232C, RS422
and RS423 signal interfaces. Additionally, for either
configuration, the necessary send and receive clocks may be
transmitted or received. no.0 5

7 I O O 4
8 0-0 3
9 0-0 2

10 : O O 1
I

CONNECTION FUNCTION 
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2.5.1.16 K21/K22: EPROM U45 Power Source Select
_.__..-_.__...._._.........._._._._._.._.._.._........._.__-..._........-.—.—.—._._......._..—_.__...._.

(Requires different address decoding PROM in U50,U5l)

4 3 4 3

K21 O ? K22 0 ?
O O O O 

2K EPROM MCM27l6
4K EPROM INT2732/HN462732/MBM2732
4K EPROM MCM2532 

HJumper in Comp. Video Signal on coax. card edge connector.

IINo Jumper no video signal on coax. connector.
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2.5.2 EXORset Mini—Floppy Disk Controller Board Jumper
Options

Low current signal

to P2 pin 34 (provision for norm.
drives)
if mini—floppy drives are used

Optional drive 3 :

SELECT3 signal to P2 pin 4
not connected

FDC clock select :

1 MHz clock to FDC (provision for
normal drive)
500 KHz clock to FDC (mini—floppy)
MEMCLK / E select :

MEMCLK signal to FDC / clock divider
E signal to clock divider

16K RAM base address select :

SWB-4 SWB~3 SWB—2 SWB-1
(OUT) (IN) (IN) (OUT)
IN OUT IN OUT
IN OUT OUT IN
OUT IN IN OUT
OUT IN OUT IN
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FDC and disk driver base address :

SWC-8 SWC-7 SWC-6 SWC-5 SWC-4 SWC-3 SWC-2 SWC-I
(OUT) (IN) (OUT) (IN) (OUT) (IN) (IN) (OUT)
IN OUT IN OUT IN OUT IN OUT
IN OUT IN OUT IN OUT OUT IN
IN OUT IN OUT OUT IN IN OUT
IN OUT IN OUT OUT IN OUT IN
IN OUT OUT IN IN OUT IN OUT
IN OUT OUT IN IN OUT OUT IN
IN OUT OUT IN OUT IN IN OUT
IN OUT OUT IN OUT IN OUT IN
OUT IN IN OUT IN OUT IN OUT
OUT IN IN OUT IN OUT OUT IN
OUT IN IN OUT OUT IN IN OUT
OUT IN IN OUT OUT IN OUT IN
OUT IN IN IN OUT IN OUT
OUT IN IN IN OUT OUT IN
OUT IN IN OUT IN IN OUT
OUT IN IN OUT IN OUT IN

READY select :

READY generated on—board (for drives
without READY signal)

MREADY signal from the drive

Map assignment :

SWD-3 SWD—4 SWD-7 SWD—8
(OUT) (OUT) (OUT) (IN)
IN OUT IN OUT FDC and disk driver in map 1
IN OUT OUT IN FDC and disk driver in map 2
OUT IN IN OUT FDC and disk driver in map 2 gOUT IN OUT IN FDC and disk driver in map 1 E
OUT OUT X X FDC and disk driver respond i

in both maps
X X OUT OUT FDC and disk driver in map 1

or 2 (depending on SWD-3 and
SWD—4)  
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2.6 USE AS A TERMINAL AND AS A HOST COMPUTER

The user has the option of connecting the EXORset to another
device via a connector on the back panel. As—delivered the
EXORset is jumper—configured as an RS232C terminal with 9600
baud data transmission rate. A 25-pin cannon plug is mounted
on the back panel.

 
2.6.1 Terminal Mode/ Standalone Mode Keyboard Option
................__._............_...._...._.....__...._......_.................._..._....._....__._......._.._.......__..........._—..

If the EXORset is configured as a terminal (refer to the
jumper options in the sections below), it can be switched
from standalone mode of operation (off—1ine) to terminal (or
on—line) mode by entering the following command from the
keyboard

XCOM

To switch the EXORset from terminal mode (on—line) to
standalone mode enter the sequence: 

ESC-O

Note that this command only works if it is echoed from the
host computer.

2.6.2 KA/KB/KC/KD: Serial I/O Port Configuration
.———.—-—.—————___—_.-___________—_——————._____.__—___......._

These 72 Jumpers are divided into four rows of 18 columns, KA
through KD. Two—position jumper plugs are used to connect the
pins. KA—KD are used to configure the EXORset for the desired
serial inputs and outputs. The unit can be made compatible
with RS232C, RS422 or RS423. as a Modem/Data Set or Data
Terminal, or a 20 mA. current loop modem through the
Micromodule ll interface. The MC6850 ACIA may be replaced
with a user—supplied MC68S2 SSDA. The as—delivered
configuration is for RS232C, as a terminal, using an ACIA.
The following pages outline the seven standard serial I/O
configurations possible . These configurations are intended
for use with RS232C and RS449 mechanical interface standard
connector assemblies. Care should be taken in making these
connections, so as to prevent possible damage to components,
since it is possible to short the power supplies.

 
2.6.3 Higher Noise Immunity Option

In RS232C and RS423 interface applications, all complementary
(—) signals which are unused, may be grounded to allow for a
twisted pair configuration whose higher noise immunity
transmission line characteristics approach that of an RS422
interface. This is done by adding jumpers KA2, KA6, KA8,
KAl0, KAl2, KAl4. 
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2.6.4 Clock Transmission Options

CHAPTER 2

Serial receiver and transmitter clocks may be transferred to
and from the EXORset. This is needed in syncronous serial
communication applications, when an SSDA is used, but may
also be used elsewhere. The jumpers necessary to make
available the clock signals are shown below.

For an RS232C Modem Configuration:
Connector J3 pins 17 & 18 RDCLK+,- (output
signal), jumpers KAl5, KAl6
Connector J3 pins 19 & 20 TDCLK+,- (input
signal), jumpers KCl7, KDl2
Signal Reference: jumper KD2.

For an RS422 Modem Configuration:
Connector J3 pins 17 & 18 RDCLK+,— (output
signal), jumpers KBl5, KBl6

Connector J3 pins l9 & 20 TDCLK+,— (input
signal), jumpers KCl7, KCl8
Line termination is provided by optional
resistor (typically 100 ohms at 1/4 W) for
long distance transmission or high noise
environments.

For an RS423 Modem Configuration
Connector J3 pins 17 & l8 RDCLK+,- (output
signal), jumpers KAl5,KAl6
Connector J3 pins 19 & 20 TDCLK+,— (input
signal), jumpers KCl7, KDl2
Signal reference jumper KDl.
NOTE: If terminal clock receivers are unable
to withstand +/— l5 vdc on their inputs, then
add the optional resistors (2K or 3.3K ohms).

For an RS232C Terminal Configuration
Connector J3 pins 19 & 20 TDCLK+,— (output
signal), jumpers KAl7. KAl8
Connector J3 pins l7 & 18 RDCLK+,— (input
signal), jumpers KC15, KCl6
Signal reference jumper KD2.
Output slew rate control is provided at
optional capacitor C7 (typically 330 pF) for
long distance transmission or high noise
environments.

For an RS422 Terminal configuration
Connector J3 pins 19 & 20 TDCLK+,— (output
signal), jumpers KBl7, KBl8
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Connector J3 pins 17 & 18
signal): jumpers KC15, KCl6
Line termination is provided by optional
resistor R1 (typically 100 ohms at 1/4W) for
long distance transmission or high noise
environments.

RDCLK+,- (input

For an RS423 Terminal Configuration:
Connector J3 pins 19 & 20 TDCLK+,— (output
signal), jumpers KA17, KA18
Connector J3 pins 17 & 18 RDCLK+,— (input
signal), jumpers KCl5,KCl6
Signal Reference Jumper KD1

NOTE: If modem clock receivers are unable to
withstand +/— l5vdc on their inputs, then add
the optional resistors (ZK or 3.3K ohms).

Page O2—36

CHAPTER 2



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

2.6.5
Jumper Configuration for EXORset as an RS232C Modem/Data Set
.._._.........-._...._...—.—_.._—._......_...................._...._-—_———.——._.._...._.__.._._.__.._.-—......-....—__................—.....—

1 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 18

KA

KB

KC

KD

 
1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18

PINS SIGNALS JUMPERS

DTR KCll,KD4
TXDATA KCl,KD3  
  OUTPUT: DCD KAl3,KCl3,1 KDl3

1: DSR KD9
9 cws KD7
5 RXDATA KA3  

* Signal Reference Jumpers: KD2, KD6

* Unused signals on J3: RTS,RDCLK,TDCLK, all complementary(—)
signals; pins 7,l7,l9,2,4,6,8,l0,l2,l6,18,20.

* Ground on J3 pins 1 and 13.

* Output slew rate control provided at optional capacitors:
C9, C10, C11 (typically 330pF) for long distance transmission
or high noise environments.
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2.6.6

CHAPTER 2

Jumper Configuration for EXORset as an RS232C Terminal
--.__..__.._.....—.....-.—....._..._—.-_..._.._._.._....._..._._..._.-......._....__—-.—_.....—_.__.—_—_.——_.__

KA

KB

KC

KD

 

1 2 3 4 5 6

J3 PINS SIGNALS

INPUT: 15
9
5

OUTPUT: 14| 3.

7 8 9 10 11 12 13 14 15 16 17 18

 

7 8 9 10 11 12 13 14 15 16 17 18

‘JUMPERS
I I

DCD* KCl3,KD13 *NOTE: If modem
CTS KC7,KD4 does not supply
RXDATA KC3,KD3 DCD signal then

add jumper KAl3

DTR KD11
RTS
TXDATA KAl

KA5 !
Signal Reference Jumpers: KD2, KD6

Unused signals on
signals; pins 11,1
Ground on J3 pins

J3: DSR,RDCLK,TDCLK, all complementary(-)
7,l9,2,4,6,8,10,12,16,l8,20.
1 and 13.

Output slew rate control provided at optional capacitors:
C9, C10, C11(typical1y 330pF)for long distance transmission
or high noise envi

EXORSET USER'S GUIDE
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2.6.7

CHAPTER 2

Jumper Configuration as an ACIA RS422 Modem/Data Set
_._.—-.-.-.-—.-—.—._.———-._—-—_—.—.—-._—_...—.—._..._...-.-_.._....-—._...a___...-._._.._....—....——

1 2 3 4 S 6 7 8 9 10 ll 12 13 14 15 16 17 18

KA O 0 0 O O O O O 0 O 0 0 O 0 O O O O

O O O O O 0 O O O O O O 0 O O O O 0

KB 0 o

o 0

KC 0 0
I I
o o

0

O

O

0

0 0

0 O

I I

0 0 O O N0 0 O

O O O O O O 0

0 O 0 O O O O

0 O O O 0 O O

O O O

I
IoooI

O O O 0 O

O O 0 O O
 

KB 0 0 O 0 0 O O O 0 O O O O O O 0 O 0
III

0 0 0 0 O 0 O O O 0 O O O 0 O O O G

 
OUTPUT: 

  
I4 5

J3 PINS SIGNALS JUMPER

6 7 8 9 10 ll

KCll
KCl2
KCI
KC2

KBl3,KBl4,
KCl3,KDl4
KD9,KAl0
KD7,KA8
KB3,KB4

* Signal Reference Jumpers: KD8

   
I

I II
12 13 14 15 16 17 18

* Unused signals on J3: RTS+,—,RDCLK+,—,TDCLK,+,-;
pins 7,8,l7,18,l9,20.

* Ground on J3 pins 1 and 13.

* Line termination provided by optional resistors R16, R17,
R18 (typically 100 ohms at 1/4 W) for long distance trans-
missions or high noise environments.
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2.6.8
Jumper Configuration for EXORset as an ACIA RS422 Terminal
_._._._._____._—._..__.__.__._...._..-..-—..._—._.-..—.—.—_......-..._..............——-—————._———.—____._._

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

 

O O O 0 O O O O O 0 O O 0 O O O O 0

KB 0 O O O O O O O O O O O O 0 O O O 0
II II
0 0 O O O O 0 O 0 O O O O O O O O O
 

KC 0 O O 0 O O O O O 0 O 0 O O O O O 0
II II I

O O 0 0 O O O O O O O O 0 O O O O O
 

KD O O O O O O O O O O O O O O O O O O
I I I

O O O O O O O O O O O O O O O O O 0

KA O O O O O O O O O O 0 O O 0 O O O O l

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

  J3 PINS SIGNALS JUMPER  
INPUT: 15,16 DCD+,—* KC13,KDl4 *NOTE: If modem

9,10 CTS+,- KC7,KC8 does not provide
5,6 RxDATA KC3,KC4 DCD signal, then

+,— add jumpers KB13,
KBI4.

OUTPUT: 14,2 DTR+,- KD11,KD12
7,8 RTS+,- KB5,KB6
3 4 TXDATA KB1,KB2  
_'_______.__.___.___.______.___._I

* Signal Reference Jumper: KD8

* Unused signals on J3: DSR+,— ,RDCLK+,-,TDCLK+,-;
pins 11,12,17,18,19,20. ‘

* Ground on J3 pins 1 and 13.

* Line termination provided by optional resistors Rl6,R17,
R18 (typically 100 ohms at l/4W) for long distance trans-
mission or high noise environments.
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2.6.9
Jumper Configuration as an ACIA RS423 Modem/Data Set

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

 
KA O O 0 O O O O O O O O O O O O O O O II I

O O O O O O O O O O O O O O O O O O  
 

KB 0 O O O O O O O O O O O O O O O 0 O  
O O O O O O O O O O O O O O O O O O
  

KC 0 O O O O O O O O O O O O O O O O O ;I I I
O O O O O O 0 O O O O 0 O O O O O O
  

KB 0 O O 0 O O 0 O O O O O 0 O O O O O IIII III Ioooooooooooooooooo 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

     
JUMPER

 INPUT: 14 DTR
TXDATA

KC11,KD4
KCl,KD3 

DCDOUTPUT: 15 KA13,KC13,
KDl3

 
  11 DSR KD9

9 CTS KD7
5 RXDATA KA3 

* Signal Reference Matrix Jumpers: KD8, KDl

* Unused signals on J3: RTS,RDCLK,TDCLK,all complementary(—)
signals; pins 7,l7,19,2,4,6,8,10,l2,16,l8,20.

* Ground on J3 pins 1 and 13.

* If the terminal being connected has receivers which cannotwithstand +/—5vdc on their inputs (unlike MC3486), thenoptional resistors R11, R12, R19 (typically 2K ohms) andR10, R13, R20 (typically 3.3K ohms) should be added.
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2.6.10
Jumper Configuration for EXORset as an ACIA RS423 Terminal
....___.._..._.._.-._—_............_......._._........._........_..._..—.._.—.—.—._.................._....._...__._._......__.—.._._.._._—.—

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

KA

KB

KC

KD

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

J3 PINS SIGNALSNJUMPERS ‘ 

  
  

INPUT: 15 DCD* KCl3,KDl3 *NOTE: If modem
9 CTS KC7,KD4 does not provide
5 RXDATA KC3,KD3 DCD signal then

add jumper KAl3.

OUTPUT: 14 DTR KD11
7 RTS KA5
3 ‘TXDATA lKA1 1  

* Signal Reference Jumpers: KD8, KDl

* Unused signals on J3: DSR,RDCLK,TDCLK, all comp1ementary(-)
signals; pins ll,17,l9,2,4,6,8,l0,l2,l6,l8,20.

* Ground on J3 pins 1 and 13.

* NOTE: If modem being connected has receivers which cannotwithstand +/~5vdc on their inputs (unlike MC3486), thenoptional resistors R11, R12, R19 (typically 2K ohms) andR10, R13, R20 (typically 3.3K ohms) should be added. 
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2.6.11
Jumper Configuration for EXORset as an ACIA 20—mA Current
__.........._....._...._..._.__._..._...........—.._......._........._............._._._._._.._..._..............__.........._-._......_._...

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

KA

KB

KC

KD

 
1 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 18

 
   DTR KC11,KD4

3 TXDATA KCl,KD3

  OUTPUT: 20 +12v KA18 319,17 GND KD17,KD15
18 —12v K16
16 +5v KC14! 7 Reader KA5

ControlI 5 RXDATA KA3

* Signal Reference Matrix Jumpers: KD2

* Unused signals on J3: DCD,DSR,CTS, all comp1ementary(—)
signals (except DCD, RDCLK,TDCLK; pins 9,1l,15,2,4,6,8,
10,12.

* Ground on J3 pins 1 and 13.

EXORSET USER'S GUIDE Page 02-43



INSTALLATION INSTRUCTIONS AND INTERCONNECTIONS CHAPTER 2

2.7 INTERFACING MODULES ON THE EXORbuS

The EXORset is provided with four EXORbus
(EXORciser/Micromodule Compatible) slots which makes it
possible to evaluate I/O routines for fairly complex systems,
to interface a wide variety of types of external equipment or
simply to expand the memory capacity with a RAM or ROM
module. Three EXORbus slots are always available, one is
normally occupied by the Floppy Disk Controller. For example,
one or a combination of the following modules can be used:

MEX682O Universal PIA—Controlled I/O (4 8-bit Parallel
Ports, 8 Interrupt lines).

\

MEX685O ACIA I/O (1 RS232C or TTY Port),llO—9600 Baud
M68MMO7 Quad ACIA/SSDA (4 RS232C/RS422/RS423/20mA

Current Loop Ports) Selectable Baud Rate.
M68MMll RS—232C to TTY Adapter
M68MMl2 IEEE 488 GPIB Listener/TalkerController.

Includes Software.
M68MMl3 Digital Interface Module
M68MM05 A/D,D/A Module
M68MMl5 A/D,D/A Module
MEX68l6—lHR 16K Bvte Hidden Refresh RAM
M68MM04 16K ROM Expansion Module
M68MMl4 Arithmetic Processing Unit

The list is not limited to this, and it is also to be noted
that EXORset has a PTM, ACIA and PIA and numerous EROM
sockets which can be used to emulate M68MMl9 and/or M68MM04.
There are two main aspects to interfacing Micromodules on the
EXORset main board: the first aspect is the mechanical
installation of the modules and any relevant connectors and
cables. The second aspect is the address map modifications
required to integrate the module into the system in a way
best suited to the user’s requirements. This may require
reprogramming the address decoder PROMS using the optional
PROM Programmer IV module M68PP4. The address map should be
defined first, since, if the standard address decoding is not
used the address decoder PROMs will have to be replaced and
this will require access to the main board. Also the module
base address should be selected by installing a jumper on the
Micromodule. Some modules can be installed directly without
reprogramming the standard address PROMS.

IMPORTANT NOTE: Dynamic RAM Modules without Hidden Refresh
cannot be used in the EXORset. (The E Clock Signal cannot be
stretched).
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2.7.1 ADDRESS MAP CONSIDERATIONS

The various memory blocks and I/O devices are decoded using
fusible—link PROM’s. By reprogramming these PROM’s, anyconfiguration of RAM, E/ROM, I/O devices can be redefined, in
256—byte increments. The maximum available address space is
56K bytes in each map. The upper 8K address range is reserved
for the system. Tables 5-1 and 5-2 in Chapter 5 show the
address decode PROM contents corresponding to the EXORset
standard memory map. (Refer also to Figure 5-6). Refer to
sections 2.5.1.9 — 2.1.5.12 for a description OF jumper
fields K12 — K16 which also affect the configuration of the
memory map.
Micromodules with VUA enabling will respond in Map 2 and if
they can select VXA, they will be in map 1.

As can be seen in Figure 5-6, the EXORset (with standard
address decoding) has space at ECl0 to EF00 for added I/O
devices. example.
2.7.1.1 Address Map Example 1: M68MMl2 in EXORset  MAP 1 MAP 2

FFFF
EXORbug ROM

4K
(U45)

F000 I
System

(U45)
E000 ————————————————--

1 Free I ROM
(Available (U46)
on EXORbus)

C000
‘

1 ROM 1
. RAM . . .

. . . (U47—U48) .(Main Board)
0000 |______________|
Figure 2-2 Address Map Example

In this example it has been decided to install a M68MMl2 IEEE
GPIB 488 bus controller in the EXORbus connector. In this
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case the module is required to respond in MAP 1.
As-delivered, MAP 1 is already fully occupied with physical
memory devices. The wish is to locate the on board memory
(ROMS) on the M68MM12 at base address C000. This requires
that the upper 8K of dynamic RAM on the EXORset be disabled,
this results in addresses C000 to DFFF becoming available on
the EXORbus expansion connectors. (C000~C800 are required by
the M68MM12).
This is achieved installing a HM7641 programmed as in Table
2-14.

 
Table 2-14 Address Decoder Example

08 O7 06 05 04 03 02 01 PROM ADDR DEC ADDR SELECTS

 MAP1 1 1 1 l l 1 0 0 lF0—lFF F000—FFFF
1 1 1 1 1 1 1 0 1EF EF00—EFFF
1 1 1 1 1 1 1 1 lE0—1EE E000—EEFF
1 1 1 1 1 1 1 1 1C0-1DF C000—DFFF Free to User
1 1 1 0 1 1 1 0 180-1BF 8000—BFFF U12~U26 (Even)
1 1 1 1 0 1 1 0 140—17F 4000~7FFF U29-U43 (Odd)
1 1 1 1 1 0 l 0 100—13F 0000—3FFF U28—U42 (Even)

MAP2 1 1 1 1 1 1 0 0 0FO~OFF F000-FFFF
1 1 l 1 1 1 1 0 OEF EF00—EFFF
1 1 1 1 1 1 1 1 0E0~OEE E000-EEFF
1 1 1 1 1 1 0 0 0B0—ODF B00O~DFFF U46 (4K EPROM)
1 1 1 0 1 l 1 0 080-OAF 8000—AFFF U12—U26 (Even)
l 1 1 1 0 1 1 0 040-07F 4000—7FFF U29—U43 (Odd)
1 1 1 1 1 0 1 0 000—03F 0000—3FFF U28—U42 (Even)

This ROM should be installed in U51, Jumper K12 should be
installed and Jumper K13 removed. The M68MM12 Base address
should be configured to C000 as described in the M68MM12
User’s Guide. The software running on the M68MMl2 board
should be origined at $C000, this requires reprogramming the
EPROMS.

2.7.1.2 Address Map Example 2: M68MM07

This module is an example of integration into the address map
without altering the address decoding PROMs on the EXORset
Main Board. The user must assign the addresses of the I/O
port to the area reserved for user—defined I/O devices in the
address map. (See Figure 5-6) This is done by means of jumper
options described in the MSBMMO7 User's Guide. For example:
select $EC20 as base address, as this is compatible to the
EXORset software M68SETCOMPK used to interface EXORciser and
EXORset.

 
2.7.2 Module Installation.

Once the address map considerations have been resolved and
all of the follow steps have been completed (where 
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necessary):

~ Address Decoding Modified
- Map Jumper Options installed
— Module Base Address Jumpers
— Micromodule Firmware Re~ORGed

The module can be installed in the EXORbus connector with the
component side facing the EXORset Back Panel. If cables and
connectors are required this can be mounted on the back panel
as described in section 2.4. (Refer to Figure 2-1) If the
user uses interrupts th following should be considered: The
I/O modules have provision to connect IRQ; but if FIRQ or NMI
were to be required, it will be necessary to install a jumper
on the module.

When using interrupts for I/O, it will be necessarv to set up
a user vector table with second level I interrupts, and to
change the ATOP vector as described in paragraph 4.4.

When emulating certain system configurations, it may be
necessary to change the interrupt connections for EXORset
ACIA or PIA1. These are determined by jumpers on K4 and K6
which are normally jumpered to NMI to allow the EXORbug
commands of XCOM ,DWLD and DUMP to work properly. The jumpersetting can be altered to switch to either NMI,IRQ or FIRQ.
IRQ or FIRQ would be used in a typical system.

NOTE

The user is cautioned to be careful about trying to
solder to the gold—plated fingers of the connector,
since the solder may run all over the contact
unless properly done. The board should be oriented
with the connector up and only a very little solder
used.
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CHAPTER 3

OPERATION

3.1 INTRODUCTION

Information in this chapter is intended to familiarize
the user with the location and function of the EXORset
controls. Directives to control the operation of the EXORset,
control or modify the format of displayed data may be entered
directly from the keyboard or via the serial interface. These
directives are detailed in this chapter.

3.2 BACK PANEL CONTROLS

The RESET pushbutton is located on the back panel of the
EXORset. The RESET switch is used to reinitialize and restart
the system. The RESET signal reinitializes also the keyboard
encoder microprocessor and desselects the mini—floppy drives.
The RESET switch initiates a warm—start sequence. The action
of the warm—start is the same as the one provided at system
power—on, except that the display and the CRT controller are
not initialized. If the pressing of the RESET switch does not
regain proper display operation; the command "ESC-F" (see
Table 3-1) must be entered to reinitialize the display.

The power on/off switch and the CRT brightness control knob
are also located on the back panel (see Figure 3-1).

3.3 KEYBOARD CONTROLS

Table 3-1 lists the "ESCAPE" sequences (ESC key followed
by the character corresponding to the desired command), the
commands, and the special keys used to control the various
modes of operation.
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Table 3-1 Operation Controls

 ESCAPE SEQUENCES :

Background change toggle.
Erase from cursor position.
Erase screen.

Display format toggle :
80 characters per line by 22 lines or
40 characters per line by l6 lines

Bell.

Cursor left one column.

Erase line where the cursor rests.

Cursor home.

Cursor right one column.

Return from the terminal mode to
stand-alone mode of operation.
Alphanumeric mode on.

Alphanumeric mode off.

Cursor up one line.

Cursor down one line.

Graphic mode on.

Graphic mode off. 
OPERATION COMMANDS :

Address map toggle. EXORbug monitor displays a
"." when the EXORset operates in map 1, and a
":" when the EXORset operates in map 2 (see
CHAPTER 5 for the map 1 / map 2 definition).
Switch to the terminal mode of operation.
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SPECIAL KEYS :

UPPER CASE - Upper case / Lower case
characters toggle.
REPEAT — This key depressed together with any
other key will cause the character to be
repeated at a rate of about 15 Hz.

BREAK — The BRK key is used to ABORT (exit
from) a program in the stand-alone mode of
operation. The control returns to EXORbug and
prints the contents of the MPU registers.

IF THE BREAK KEY HAS BEEN DEPRESSED ONLY ONCE,
the aborted program can be re-entered by
typing the EXORbug command :

;P

This feature is specially important if the
BREAK key has been depressed unintentionally !

Brightness
RESET

power on/Off Printer Output
Fuse Serial I/O

Power Input * V1590 0UtPUt 
Figure 3-1 EXORset Back Panel Controls
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3.4 MINI—FLOPPY DISK OPERATION

There are no front panel controls on the mini-disk
drive. Proper loading of the mini—disk is vital to the
operation of the mini—disk and drive. Depress the front door
in the middle to open the drive. Insert the mini—disk with
label toward the door. Insure that the mini—disk is fullyinserted before closing the door. It is important that themini—disk be handled and stored properly. A damaged orcontaminated mini—disk can impair or prevent recovery of data
and can result in damage to the read/write head. In order to
assure trouble-free operation and enhance the service life of
the mini-disk, the following procedure for handling should beobserved : '

——~ Return the mini-disk to the protective jacket when
not in use.

~—— Store the mini—disk vertically; do not stack.

~—- Avoid exposing the mini—disk to any magnetizing
force in excess of 50 oersted. (Note : the S0
oersted level of magnetizing force is reached at a
distance of approximately 76 mm (3 inches) from a
typical source; e.g. motors, generators,transformers).

—~~ Do not store the mini-disk in direct sunlight;warping could result.

——- Do not use a lead pencil or ballpoint pen to write
on the label; use a felt tip pen and mark lightly
on the label.

—~~ Clean mini—floppy drives R/W head using a special
cleaning diskette every 2 months.
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3.5 OPERATOR TEST PROCEDURE AND SELF-TEST

The basic operation of the EXORset can be validated by
an operator— monitored series of checks and tests.

3.5.1 Operation Checks

When the EXORset is powered up, and after about a
l0~second, the screen should be blank, with the following
message apearing in the upper left—hand corner of the screen

.EXORBUG j.k
where j.k is the monitor version and revision number.

The display format and address map in which the EXORset
initializes after the first power—on depends of the state of
the jumpers SW18 (see CHAPTER 2, paragraph 2.5). With all
SW18 jumpers left open (default condition), the EXORset
initializes with 80 characters per line, 22 lines, upper case
characters, white characters on black background, graphic
mode off and address map 1.

Various characters can now be entered to check the
character entry and display. Note that the EXORset is under
EXORbug control, therefore no more than 19 characters can be
entered on one line.

The user can now exercise all ESCAPE sequences, control
commands, and special keys described in Table 3-1. Note that
the ESC—O sequence can only be exercised when the EXORset is
connected to a host computer via the RS-232C link.  

When the graphic mode is switched on after the first
power—on, the display shows the indeterminate (random)
contents of the graphic memory. The graphic memory can be
initialized by using the EXORbug "I" command :

.55;I
BEG ADDR XXXX 4000
END ADDR YYYY 7FFF

 
where 55 is the pattern to be written into the graphic memory(any other byte can also be chosen) and 4000, 7FFF are the
lower and upper addresses of the graphic memory.  
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3.5.2 Self-Test Package

A self test package allows the user to verify system
performance, detect internal failures, and aid
troubleshooting.

Of course, to run the self-test routines requires some
parts of the E/ROM, RAM and a good portion of the processor
itself be operating properly. Furthermore, if the diskette
diagnostic is to be run, the system must be able to perform
basic read/write operations.

 
3.5.3.1 System Requirements

The diagnostic is designed to run with the following
minimum requirements :

— EXORbug system monitor
— The resident disk driver firmware

(if the diskette is to be tested)
— RAM memory at locations 0000 through OOFF.
— The self—test programm (Supplied on minidiskette
BZSETUTIL)

 
3.5.3.2 Test descriptions

The diagnostic can be E/ROM or disk resident. In the
case of E/ROM resident test program, the operator enters the
program by typing the EXORbug command nnnn;G. The self—test
program is position-independent, therefore nnnn corresponds
to the first location of the E/ROM socket used.

If the program is disk resident, it can be loaded and
executed via the XDOS command SELFTEST. If the user wants to
relocate the program prior execution, the XDOS command LOAD
SELFTEST.CM should be used, followed by the EXORbug "MV"
(move) command. (Alternatively, the XDOS DUMP command can be
used to alter the file’s RIB). 
Example :

=LOAD SELFTEST.CM
.MV
BEG xxxx 3000
END yyyy 3FFF
DEST zzzz uuuu

where 3000 and 3FFF are the beginning and ending addresses of
the SELFTEST program after loading and uuuu the destination
(relocation) address. To execute the program, enter the
command : uuuu;G. 
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In response to the prompt (*), one of seven following
tests may be run :

A. Memory CRC check

This test, based upon the cyclic redundancy check,
permits to read and characterize the contents of a memory
range by giving a unique signature. One can determine if an
E/ROM or a loaded program matches with a known good one.

In response to the prompt, the operator must issue a “C”
and then enter the starting and ending addresses of the
memory range he wants to test.

Example :

*

C> CRC CHECK

BEG 1000
END lFFF
CRC 2D4A

it

B. Memory diagnostic
This’ test permits to identify a bad RAM location. It is

divided into three different tests :

— Walking address test
— Bit pattern test
— Walking bit test

The walking address test stores the most significant 8
bits of memory address in the even addressed byte and the
least significant 8 bits of memory address in the odd
addressed byte. The walking address test then verifies that
all addresses are stored in the proper memory locations.

The bit pattern test stores a bit pattern into each
memory location and then verifies the actual memory contents.
The test is performed for each of the following hex patterns:
FF, AA, 55, 00.

0 The walking bit test first clears all memory locations.
One single bit is then set and shifted throughout the memory.
After each shift, the bit uniqueness is tested by reading all
others bits (which should remain zero).

 
In response to the prompt, the operator must issue an

"M" and then enter the starting and ending addresses of the
memory range to be tested. If an error occurs during the
test, the wrong location address, the required correct value
and the actual value are displayed.
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Example :

*

M> RAM CHECK

BEG 1000
END lFFF

1-WALKING ADD TEST

2-BIT PATT TEST (FF,AA,55,00)
l0FO FF 23
l0F4 AA 18

3-WALKING BIT TEST
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C. Keyboard test

This test insures that all the keys transmit the correct
ASCII code. '

In response to the prompt, the operator must issue a "K". The
ASCII characters are displayed on the console. The operator
must enter the displayed set of characters in any order. They
will be deleted as soon as a match occurs.

Example :

*

K> KEYBOARD CHECK

TYPE :ABCDEF

if the operator enters D, the following will be
displayed on the same line :

TYPE :ABC EF

‘k

D. Diskette diagnostics
There are five tests which may be run on a selective

basis or continuously.

CAUTION : REMOVE XDOS DISKETTE AND INSERT SCRATCH DISKETTE(S)
INTO THE DRIVE(S) BEFORE EXECUTING DESTRUCTIVE TESTS ! Note
also that unless stated otherwise, only one side of the
diskette is tested. (For future enhancement).

D.l Write/Read test (destructive)
Beginning with track #0, sector #1 of the selected

drive, pseudo—random data is written/read one sector at a
time until all the sectors have been tested. The same processapplies to the alternate drive if it is selected. If a verify
error occurs, the error message E@ followed by the drive,
track and sector number will be displayed.

D.2 Read for CRC (non—destructive)

Starting with track #0, sector #1 of the selected drive,all the sectors are read for CRC only. If selected, the
alternate drive will then be tested. If an error occurs, the
drive, track and sector numbers are displayed.

D.3 Worse case track/sector access (non~destructive)
This test is used to insure track position reliability

under worse case application. Beginning at track #0 sector
#1, 10 sectors are read for CRC. Then the last 10 sectors of
the last track are read for CRC. This process is repeated for
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the next 10 sectors in both directions, until all the sectors
have been tested. The alternate drive is then checked if it
was selected.
10 sectors are read to insure track overflow. Any error will
be displayed as drive, track and sector number .

D.4 Worse case data pattern (destructive)

Beginning with track #0, sector #1 of the first selected
drive, all the sectors are written with a worse case biti
pattern ( 4DB2 ). They are then read back to check their CRC.
This is then repeated for the alternate drive if it was
selected. Any error will be displayed as drive, track and
sector number .

D.5 Sector/drive uniqueness (destructive)
Each contiguous sector is written with its own sector

and drive unit number. The head is restored and each sector
is read to insure uniqueness. The read partial sector is used
to read 8 bytes only. If a uniqueness error occurs, it will
display an EA followed by drive, track and sector number. If
more than 8 bytes are read, the error code will be EB.

In response to the prompt, the operator issues a "D".
The five possible tests are displayed, numbered from 1 to 5.
The operator should first select the drive to be tested (0, l
or Both). The operator must then answer the question "Do you
want to run all the tests ?" with a Y or N. A "Y" answer will
run all the tests, one after each other, continuously looping
until the break key is depressed. An "N" answer permits the
operator to choose a specific test by entering the
corresponding test number. After its completion, another test
may be chosen or control may be returned to another EXORset
test.

Example :

*

D> DISK CHECK

1-W/R TEST (DEST)
2-READ FOR CRC (NON~DEST)
3-WST CASE TK/ST ACCESS (NON-DEST)
4-WST CASE DATA PATTERN (DEST)
5-SCT DRIVE UNIQUENESS (DEST)

WHICH DRIVE (0,l,B) ? 0
ALL THE TESTS (Y/N) ? N

TEST # l—W/R TEST (DEST)

ANOTHER TEST (Y/N) ? N

-k
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E. ACIA diagnostic
This diagnostic permits to check the send and receive

functions of the ACIA. The only requirement is to connect the
send and receive line together. The full ASCII character set
is sent. After a character is sent, a check is done to verify
that this character was correctly transmitted and received.
If an error occurs, a message such as "TX—TIMEOUT",
"RX—TIMEOUT", or the required correct character and the
actual character are displayed.

To run the test, the operator must issue an "A" in
response to the prompt.
Example :

*

A> ACIA CHECK

TX-TIMEOUT if a transmit timeout occurs
RX-TIMEOUT if a receive timeout occurs
3E 3D if sent and received data do not match
-1:

F. CRT diagnostic
This diagnostic is a visual check of the alphanumeric,graphic, character generation, cursor positioning, backgroundchange, and 40 to 80 character toggle functions.

To run the test, the operator must issue a "V" in response to
the prompt.Then the following sequence will be executed :

-—— A draughtboard—like pattern must fill the screen
for about 5 seconds ( ’graphic on’ test ).

~—— A set of ’#’ characters must then be superimposed
for about the same time ( ’graphic & alphanumeric

Ion test).
-—— The draughtboard—like pattern must disappear

leaving the ’#’ pattern displayed alone for about 5
seconds ( ’alphanumeric on’ test ).

—-- The screen will be erased and the full printable
ASCII character set must be displayed, the same
character filling a full line. The ASCII character
set will then be displayed with 40 characters perline and the background changed ( 80 to 40
characters toggle, character generator, backgroundchange test ).

——~ Next, the cursor moves around the screen, the first
time 80 columns horizontal and 22 lines vertical
and next 40 columns horizontal and 16 lines
vertical. The cursor should not blink during this
test ( cursor test ).
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At the end of the CRT check the prompt is issued and the
cursor must blink again.

G. BURN—IN test

This test performs memory and diskette tests
continuously until the break key is depressed.
The errors, if any, are accumulated and displayed on the CRT
along with the test being currently executed and the pass
number. Both drives are tested, starting with drive 1. The
memory diagnostic is performed by default from the end of the
test program to SBFFF if the test program was loaded from a
diskette and from $100 to SBFFF if the test program resides
on E/ROM. The default starting and / or ending addresses may
be altered by the user if necessary.

CAUTION : INSERT A SCRATCH DISKETTE IN EACH DRIVE BEFORE
EXECUTING THE TEST.

To run the burn-in test, the operator must enter a "B"
in response to the prompt. The default RAM test starting and
ending addresses are displayed. The operator enters a RETURN
if the default address is to be used, or the desired new
value followed by RETURN if he wants to alter the default
value(s). The following will then be displayed (example) :

B> BURN-IN CHECK PASS # 0011

DISK ERRORS

El E2 E3 E4 E5 E6 E7 E8 E9 E@ EA EB

0004 0024 0006 0l4F 
 

MEMORY ERRORS

l—W/R TEST [DEST]

Disk error messages description :

El through E9 : see Table 5-15.
EA, EB, and E@ : see paragraph D.l and D.5 above.
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EXORbug MONITOR

Information in this chapter is intended to familiarize
the user of the EXORset with the various functions offered by
the EXORbug monitor program. It provides detailed descriptionof the commands, subroutines and entry points that areavailable to perform system development, evaluation and
debugging.

4.1 EXORhug COMMANDS
u-a.-._..—..........—.-—-_..—.-.——.........__..-—

 
In addition to the Exbug 2 compatible commands, the

EXORbug monitor offers a new set of functions that greatly
extend program development and debugging capability of the
EXORset over existing systems.
There are five groups of commands :

1. Four-character commands followed by a carriage
return '

‘

2. Twowcharacter commands followed by a carriage
return

3. Single character commands following a semicolon
or dollar sign
Memory change commands
Control commandsU115

I

I

The four~character commands allow a program to exchange
programs with an EXORciser, invoke the disk operating system,display memory blocks, select the memory map, and switch to
terminal mode. The user may add fourwcharacter commands to
the standard set.

Twowcharacter and single character commands control
program debug functions, allow to move memory blocks within
the Exoflset memory and to insert ASCII character strings.

Memory change commands allow memory locations to be
examined and changed.

Control commands are used to switch the Exokset from
terminal to local mode (on-line/offwline) , erase thedisplay, control cursor movements, to control the
alphanumeric and graphic displays, select the display format
(80/40 characters per line) and to abort or suspend command
execution. A summary of EXORhug commands is found in Table
4~l.

Any command may be entered while EXORbug is displaying
1

one of its prompts (. or :). The two prompts are used toth indicate to the user which is the currently selected memory
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map. A "." indicates first map, while a "t" indicates second
map.

EXORbug accepts both upper and lower case characters.
All values entered are assumed to be hexadecimal. If an
invalid command or a non—hexadecimal value is entered,
EXORbug responds by displaying WHAT ?, ringing the bell, and
then issuing another prompt.

Controlwx can be used at any time (at command level) to
delete the current entry and cause another prompt to be
displayed.

When entering hexadecimal values, only the last four
digits are taken into account. If less than four digits are
entered, leading zeroes are assumed.

Table 4~l EXORbug Commands

Display memory block in HEX & ASCII
Dump memory block to EXORciser memory
Download an EXORciser memory block
Download an EXORciser disk file
Invoke the disk operating system
Toggle memory map
Switch to terminal mode

 

 

 Display/change target A accumulator
" " B accumulator
” " C register
“ " D register

(A,B accumulator pair).
Display/change target Direct Page

register.
Disglay/change target Location counter

(program counter}.
Display/change target Hardware Stack

pointer.
H II

  

User stack pointer
X index register
Y index register

I! I!

ll 3?

Display all registers
Select memory location for display

trace function and breakpoints.
Select display speed
Move memory block
insert ASCII string to memory
Extend breakpoints to WRITE condition
Enable track change of memory location
Disable track change of memory location

 
Go to the target program at the

specified address.
Go to the target program through the
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user RESTART vector.

Initialize memory block with the
specified bit pattern.

Specify the memory search address range
and mask.

Trace nnnn instructions
Trace one instruction —

Proceed with program executio
Same as ;P but skip nnnn breakpoints
Enable trace to ending address function
Disable trace to ending address function
Set breakpoint at address nnnn
Display breakpoints '

Remove breakpoint at address nnnn
Remove all breakpoints ‘

~

Search memory for nnnn (1 or 2 bytes)
Line printer ON/OFF -

‘

Open location nnnn for memory change
function and display contents. 

§followed
[nn]LF Open next memory location, display

address & contents on next line.
[nn]SPACE Open next memory location, display

- contents on same line.
[nn]CDMMA- Open next memory location, no display
[nn]UA .- Open previous memory location, display

address & contents on next line.
[nn]SLASH Reopen current memory location, display

address & contents on next line.
‘CHARACTER Insert one ASCII character “

nnnn;0 Calculate short relative offset to nnnn
nnnn;L Calculate long relative offset to nnnn
[nn]CR Terminate memory change function

CTRLwW Suspend command execution"
CTRL—X abort current command or entry
ESC—B Display background change
ESC—C Clear display from cursor
ESC—E Erase screen
ESC~F Display format toggle (40/BO characters}
ESC~G Sound bell
ESC—H Cursor to previous location
ESC—K Kill line from cursor
ESC~L Cursor home
ESC~N Cursor to next location
ESC-0 Return to stand~alone mode of operation
ESC—S Alphanumeric display ON ‘1’

ESC-T Alphanumeric display OFF
ESC—U Cursor up one line
ESC~V Cursor down-one line
ESC—Y Graphic display ON
ESC~Z Graphic display OFF

Note‘: Brackets indicate optional entries
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4.1.1 Four—Character Commands
.-.—.....——.—......a..u.n.--.-4.........—.-.—._—_..__.——....u...._........

The four—character commands are activated by entering
the appropriate four characters followed by a carriage return
(CR) on the system keyboard. The four-character commands aredescribed as follows .

PRNT This command displays the specified portion of
memory in both hexadecimal and ASCII form.

After the user has entered PRNT followed by a CR,
EXORbug responds by displaying BEG nnnn. nnnn is
the last beginning address entered. Note that nnnn
is initialized to 0000 on system turn-on. If the
displayed beginning address is correct, the user
should enter a CR. To change the beginning
address, the user has to enter the new address
followed by a CR. (The command can be aborted at
any time by entering a Control-X).
If an incorrect address is entered, the correct
address may be entered directly on the same line
before the CR is entered. Up to 19 hexadecimal
characters can be entered before the CR. Only the
last four characters will be used as the address.

If less than four hexadecimal characters have been
entered, the unspecified most significant digits
are assumed to be zero. For example, entering E CR
gives an address of $0003.
After the beginning address has been successfully
entered, EXORbug displays END nnnn (where nnnn is
the current ending address). Here the user has the
same options for entering an ending address as
described for the beginning address.

If the entered ending address is less than the
beginning address, EXORbug will request the
beginning and ending address again. If the ending
address is greater than or equal to the beginning
addresses, EXORbug will display the requested
portion of memory.

The display format depends on whether the EXORset
is operating in 40 or 80 characters per line mode.

In 80 characters/line mode, the display format is
the one shown in Figure 4—l. Every ten lines,a
byte position header, showing the address of every
byte within a line is displayed for better
visualisation. In 40 characters/line mode, everyline generated by PRNT is truncated and appears on
two consecutive display lines. In addition, no
byte position header is generated.
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While memory is being displayed,
Control~W will cause the display to be suspended
at the end of the current line until another
character is entered. Entering Control—X will
abort the PRNT command at the end of the current
line. ‘

entering

.PRNT --

BEG 0000 1000
END 0000 1050

00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D OE OF
1000 7E F2 AE 7E F0 45 7E F0 6F 7E F0 D5 7E F0 D9 7E
1010 F0 88 7E F1 18 7E F2 2A 7E F0 B3 7E F0 AF 7E F0
1020 AD 7E F0 3A 7B F0 2D 7E F0 2F 7E F0 Bl 8D F2 A6
1030 00 81 04 27 37 8D El 08 20 F5 86 OD 8D DA 86 GA
1040 8D D5 4F 20 D3 CE FB 99 8D E3 CE FF DA BD F6 04
1050 25 F3 CE FB 93 8D D6 CE FF OC BD F6 04 25 F3 CR

"r."pE"po"pU”pY”
P-“q-"r*"P3"p/"P
~”p:"p~"p/"p1.r&
...’7.a. u...Z..
.vo SN{..cN..=v.%sN{..VN..=v.%sN

Figure é~l PRNT Example

DUMP The DUMP command transfers a memory block to the
” memory of an Exoflciser attached to the RS~232

serial interface on connector J3.

The transmission format used by the DUMP command
is the same as the Exbug PNCH command and is
compatible with the EXORciser LOAD command.

user must
is in the main Exbug

RS«232 interface is

Before entering the DUMP command, the
insure that the EXORciser
control loop and that the"
set—up for 2400 BAUD operation. If these
conditions are not met, EXORbug is unable to
transfer data to the Ex0Rciser.

The procedure for the DUMP command is exactly the
same as the one described to: the PNCH command.

DWLD The DWLD command downloads an EXORciser
memory—resident program to the EXORset memory.
The transfer is made via RS~232 serial interface
(connector J3). As for the DUMP command, the
EXORciser must be under Exbug control and the
RS-232 interface operating at 2400 BAUD.

After entering the DWLD command, Exoflbuq sends
automatically the PNCH command to the EXORciser.
The EXORciser will then request the beginning and
ending addresses, and the ‘header information
through the EXORset display and keyboard (the
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EXORset operating as terminal). For detailed
procedure description refer to the corresponding
EXORciser User’s Guide.

 
Note that if the user makes an error causing the
EXORciser to abort the PNCH command and issue its
prompt (*), the PNCH command has to be
reinitialized manually.

 
Once the beginning and ending addresses, and the
header information have been entered successfully,
the EXORciser starts its punch sequence and the
ExORset starts automatically to load the
transferred data. During data transfer, EXORbug
checks for checksum errors and memory errors as
described for the LOAD command. Once the data
transfer is completed, EXORbug issues a prompt.
Note that when using an EXORciser eguiped with an
Exbug 2, the user must enter DWLD followed by two
(2) carriage returns. Note also that Exbug 1.2
will not return automatically to its main control
loop after a DWLD operation is performed.

 
LINK The LINK command allows an EXORciser disk file to

be loaded into the ExORset memory. The Exoflset
must be correctly connected to the EXORciser via
the parallel link described in Figure 4.3, that
must be implemented at address SEDDO. After
entering the LENK command followed by a CR, the
user must initiate the data transfer on the
EXORciser using the MDDS COPY command as described
in Figure 4-2.

EXBUG 1.2 MAID
*E800;G
MDOS 03.00
=COPY FILE.SF:DV,#UD;D=LINK

Figure 4-2 LINK Example FILE is the name of the file to be transferred. SF
is its suffix and DV is its logical drive number.

The program LINK is used to perform the transfer
on the ExORciser side of the link, and must reside
in a file called LINK. The program LINK is listed
below. 

OPT LIST
NAM LINK
TTL DUMP MDOS FILE TO THE EXORSET MEMORY
OPT LLEN=l20
SPC 1

* THIS PROGRAM DUMPS A DISKETTE FILE TO THE EXORSET
* VIA A PIA LOCATED AT BASE ADDRESS $E000

SPC l
* INTERFACE SIGNALS :
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SPC 1
* PAO~PA6 : 7~BIT BYTE TO SEND OUT
* PA7 : EXORSET REQUEST (ACTIVE HIGH)
* CA2 : STROBE TO EXORSET (POSITIVE PULSE)
* CA1 “NEXT” REQUEST FROM EXORSET {NEG TRANSITION)

SPC 3
ORG $3000
SPC 2

* CONTROL DESCRIPTOR BLOCK
*

EX$CDB FDB 0 IOCB ADDRESS
FDB EXSDRV SOFTWARE DRIVER ADDRESS

EX.PIA FDB $E000 PIA BASE ADDRESS
FCB DD$RES+DD$0UT+DD$FMC
FCB VDSNFF

EX.SVX FDB 0 TEMPORARY
EX.TMO EBB 0 TEMPORARY

SPC 2 '

EX$DRV EQU *

SPC 1
CLC TURN DEVICE ON
BRA RETURN
SPC l
CLC
BRA RETURN TURN DEVICE OFF
SPC 1
JSR INITR DEVICE INIT
SPC 1
CLC
BRA RETURN DEVICE TERMINATION
SPC l A
BSR PUTCH OUTPUT BYTE TO EXORSET
BCC RETURN
SPC 1

DNRDY LDAA #I$NRDY DEVICE NOT READY: SET ERROR STATUS
TSX EXORSET NOT READY OR TIMEOUT
LDX ,X GET ADDR OF FDB FOLLOWING JSR
LDX ,X GET CONTENTS OF FDB
LDX ,X GET ADDRESS OF IOCB
SPC 1
STA A IOCSTA,X

*

RETURN TSX RETURN TO CALLER
LDX ,X GET ADDRESS OF FDB FOLLOWING JSR
INS ADJUST STACK FOR RETURN
INS
JMP 2,X JUMP TO ADDRESS FOLLOWING FDB
SPC l

*

INITR LDX EX.PIA
CLR l,X RESET CTRL REG
LDA A #$7F ALL LINES OUTPUTS EXCEPT PA7
STA A ,X
LDA A #$34 INIT CTRL
STA A l,X
LDAA 0,X DEVICE READY ?
BMI DRDY YES, OK
INS NO, GO OUTPUT ERROR MESSAGE
INS
SEC
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BRA DNRDY
DRDY RTS

SPC 2
* OUTPUT ONE BYTE

SPC 1
PUTCH LDX EX.PIA

CMPB #$D CARRIAGE RETURN ?
BEQ CONT YES, ACCEPT
CMPB #520 CONTROL CHARACTER ?
BHI CONT NO, GO OUTPUT
CLC IGNORE CONTROL CHARACTERS
RTS

CONT PSHB SAVE CHARACTER
CLR EX.TMO INITIALIZE TIME OUT
CLR EX.TMO+l
LDAB l,X FETCH EVENTUAL EXORSET BYTE REQUEST
LDA A ,X IS PA7 HIGH ?
BMI WAITN EXORSET LOAD STILL ACTIVE, G0 WAIT BYTE REQUEST

TMER PULB DROP CHARACTER
SEC ERROR, EXORSET INACTIVE, DEVICE NOT READY
BRA PUTC4
spa 1

WAITN1 LDAB 1,x
DEC EX.TMO+l
ENE WAITN
93¢ EX.TMO
BEQ TMER TIME OUT, G0 SET ERROR FLAG

WAITN TSTB WAIT EXORSET REQUEST
BPL WAITNI
PULB RETRIEVE CHARACTER
STA B ,x SEND BYTE
LDA A #$3c STROBE DATA
STA A 1,x
LDA A #534
STA A 1,x
spc 1

FINE CLC
spc 1

PUTC4 LDA A ,x RESET FLAG
LDX EX.SVX
RTS
END
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EXORSet

PIA CA2
(A side)

CA1
$ED00

PA7

PA6
PAS
PA4
PA3
PA2
PA1
PAO

Note :

XDOS

CHAPTER 4

EXORciser

1 d
~next data request- r

i
————data strobewmww v

e
r I—~> PA?

I“-> PIA

——— CA2
$3000 

wwelink request————  
 

PA2
PR1
PAD

Line drivers/receivers are optional

Figure 4.3 Link Parallel Interface

The XDOS command is used to envoke the disk
operating system.

diskette
the drive

The control is first transferred to the
controller which will initialize
‘electronics and then proceed to read the bootblock

TMAP

XCOM

EXORset USER'S

into memory. Once the bootblock is loaded, control
is transferred to it. The bootblock will then
attempt to load into memory the remainder of the
resident operating system. If no error is detected
{see the XDOS User’s Guide for a description of
error messages), XDOS will display a sign~on
message and is ready for use.

This command allows to switch from one set of
address decoding pattern to the other in the
system address decoding PROMS.
The function of these PROMS as
available addressing maps are
paragraph 5.2.4 of this manual. Note that with
original EXORset address decoding PROMS, the
memory pages in which the EXORbug monitor and
peripherals reside ($E000 through $FFFF) are
affected by the TMAP command.

well as the
described in

the
two
its
not

The XCOM command switches the EXORset in the
terminal mode of operation.

GUIDE

(A side)   :.#m
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4.1.2 Two—Character Commands
._._......__._._..............._........._—_._.....__._._.....__....

The twowcharacter commands are activated by entering the
appropriate two characters followed by a CR. Twowcharacter
commands fall into three groups : register display and
change, breakpoint control, and miscellaneous functions.

4.1.2.1 Register Display and Change
n--n--..e...—....—.—.n_u_..-._..u._.u...._..

These commands allow the user to display and change the
M6809 register values that are used while executing the
program under test. There is one command that displays all
the register values, while individual commands are used to
display and change each register. In addition there is a
command to select a memory location for display along with
the microprocessor registers during breakpoints or trace
operations.

RR This command displays all target registers as
shown in Figure 4—4.

The mnemonics L, S, U, Y, X, DP, B, A, and C
designate the location (program) counter, hardware
stack pointer, user stack pointer, Y index
register , X index register, direct page register.
B accumulator, A accumulator, and condition code
register, respectively.

RA This command displays the target A accumulator
value (nn). The value may be left unchanged by
entering a CR, or modified by entering a new value
followed by a CR. 

RB This command displays the target B accumulator
value (nn). The value may be left unchanged by
entering a CR, or modified by entering a new value
followed by a CR.

RC This command displays the target condition code
register value (nn) . The value may be left
unchanged by entering a CR, or modified by
entering a new value followed by a CR.

RD This eommand displays the target D register (A,B
accumulator pair) value (nnnn). The value may be
left unchanged by entering a CR, or modified by
entering a new value followed by a CR.
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RL ' This command displays the target location counter
value (nnnn). The value may be left unchanged by
entering a CR, or modified by entering a new value
followed by a CR.

RP This command displays the target direct page
- .-' ~'register value (nn).* The ‘value may be left

-unchanged ~by entering a CR, or modified by
entering a "new value followed by a CR.

RS ‘This command'displays the target hardware stack
pointer value ihnnn). The value may be left
unchanged by entering a CR, 1or modified by
entering a new value followed by'a CR.

RU This command displays -the target user” stack
' '- .pointer ‘value (nnnn). The value "may be left

-unchanged -by entering a CR, or modified by
entering a new value followed by a CR.

RX . This command displays the target X index register
‘

~ value -(nnnn). The value-may be left unchanged by
=entering a CR, or modified by entering a new value
-followed by a CR. ' '

RY This command displays the target Y index register
value (nnnn). The value may be left unchanged by
entering a CR, or modified by entering a new value
followed by a CR.

»SM -- This command allows the user to select a single
' ‘memory location for display along with the MPU

registers during a breakpoint or trace operation.
After the user has entered the SM command, Exoflbug
displays the address of the memory location being
currently selected for display. The default value
is 0000. when the address is set to 0000, no

‘memory location is selected. The memory location
0000 can therefore never be selected for display.
The user may keep the address unchanged by
entering a CR, or enter a new address followed by
a CR. An example «of SM command utilisation is
shown in Figure 4-4. ‘I121

4.1.2.2 Breakpoint Control

'-Set, remove and display breakpoints, are functions that
are performed by sing1e~character commands ’(see paragraph

~4.l.3). The two-character commands allow the user to extend
existing breakpoints to the WRITE condition, to track the
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changes of one user defined memory location, and to disable
the track change function.

EV This command allows all existing breakpoints to be
extended to the WRITE condition. This means that a
given breakpoint is active when, and only when,
the MCSBO9 writes data at the corresponding
address. This is the case during execution of
instructions such as a STA nnnn, where nnnn is a
breakpoint address.

On entering the EV command, EXORbug will display
"Y/N ?" and wait for a user input. If a Y is
entered the extended breakpoint function is
enabled. If a N is entered, it is disabled.

TC This command enables the track
change-of—memory—location function and to specify
the address on which it should operate.
After the user has entered the TC command,
Ex0Rbug will display the last memory address that
had been entered in a previous TC command (0000 if
TC is called for the first time}. If the displayed
address is correct, the user enters a CR,
otherwise it can be modified by entering a new
value followed by a CR.

During execution of the target program, whenever
the MC6809 references the selected memory location
AND modifies its contents, EXORbug will display :

CELL nnnn JUST CHANGED TO mm

where nnnn is the selected memory address and mm
is the new contents. The complete microprocessor
status, after execution of the instruction that
modified the selected memory location, will be
displayed on the next line. Execution of the
target program will be stopped and a prompt issued
to allow the user to enter commands.

As long as the track change-of—memory-location
function is enabled, eventual breakpoints are
disabled.

During a trace sequence (be it a trace nnnn
instructions or a trace to end address), the track
change—of—memory—location is disabled,

DT The DT command disables the track
change—of—memory—1ocation function. Breakpoints
that had eventually been set prior to the TC
command, are enabled again. Note that if the TC
command had been enabled at the same address than
an existing breakpoint, the corresponding
breakpoint will be removed by the DT command as it
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would be removed by selecting a new address by a
another TC command. '

4.1.2.3 Miscellaneous Commands
—.—-an-qua.»-—.———-nnuauu

These commands select display speed, move a memory block
within the EXORset memory, insert ASCII character stringsinto memory. -

SP This command displays the current delay value used
for displaying characters on system CRT. The value
may be left unchanged by entering a CR, or
modified by entering a new value followed by a CR.

The delay value is initialized at system turn—on
to 0000 (maximum speed), which corresponds
approximately to 600 characters/second. A value
of, for example, 300 will slow down the display to
about 120 characters/second. ‘

'

MV This command moves the content of the specified
memory block to the specified destination.

After the user has entered the MV command, EXORbug
requests beginning and ending addresses as
described for the PRNT command. Once the beginning
and ending addresses have been entered
successfully, EXORbug will request the destination
address by displaying DEST nnnn, where nnnn is the
last destination address entered (initialized to
0000 at system tnrnwonl. The value may be left
unchanged by entering a CR, or modified byentering a new value followed by a CR. The
destination address cannot be in the
beginningvending address range. If this shouid be
the case, EXORbug requests new beginning, ending,
and destination addresses.

If an overlapping move has to be performed, the
user should proceed in two steps : first move the
memory block to some safe area, and then, move
this area to the final destination. This procedure
is mandatory to prevent data of being overwritten
by the move before being moved.

As data is being moved, Exoflbug checks that memorychanges correctly. If an attempt is made to move
data to a non-RAM or defective RAM area, EXORbug
will display “NO CHNG" and abort the command.

IS This command allows ASCII character strings to be
inserted directly from the system keyboard to the
specified memory area.
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After entering the IS command, EXORbug will
request the beginning address at which the string
should be inserted. The displayed address can be
left unchanged by entering a CR, or modified by
entering a new address followed by a CR.

All characters following the CR will be inserted
in contiguous memory locations starting at the
specified beginning address, until a Control~D
(EOT) is entered. The EOT character (04) is the
last one to be inserted. As every character is
inserted into memory, EXORbug checks if memory
changes correctly. If a memory location does not
change properly, ExORbug will display "N0 CHNG"
and abort the command.

The ASCII character string that has been inserted
using the IS command, being terminated by EDT, is
‘ready to be displayed by the XPDATA or XPDAT1
subroutines (see paragraph 4.3).

4.1.3 Single~Character Commands

The single—character commands control debug functions.
These commands are always preceded by a semicolon (:3 or a
dollar sign ($). Singlewcharacter commands fall into various
groups : program execution control, program execution, memory
search, and miscellaneous functions.

4.1.3.1 Program Execution Control
..............-....—~..—...._.__._._...............«...

These commands control the execution of the target
program. They allow the user to set, display, and remove
breakpoints; enable or disable the Trace to Ending address
mode.

Set a breakpoint
_..__._._._._._._.........__._._

FORMAT : addr;V
This command permits the user to specify a

breakpoint. A maximum of 4096 breakpoints can be
entered. All breakpoints must reside in the same
4K memory page.

The hardware breakpoints concept of the
EXORset, allows breakpoints to be set in RAM or
ROM and on any byte of an instruction (even on a
memory location referenced by an instruction).

During execution of the target program, the
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breakpoints are activated. when a breakpoint is
encountered, execution of the program is halted to
"permit visual check,-or other performance analysis
of the processor's program registers. The
breakpoint sequence is

— The user designates the breakpoint
locations using the addr;V command. Since
the breakpoints use interrupts (NMI), they
should only be applied in portions of the
target program where the stack pointer is
pointing to a valid stack area. Should a
breakpoint be encountered with the stack
pointer (SP) pointing to a non-valid area,
EXORbug Will display the "BAD SP" message.

— The user initiates the target program
execution through the use of the program
execution commands -(:G, addr:G, :9, or
nnnn:P). Note that breakpoints are not
enabled during trace operations.
— when a breakpoint is encountered,
control is returned to EXORbug and the
processor registers as well as the optional
memory location selected by the SM command
are displayed as shown in Figure 4-4.

.100/00 86,33,B7,2,0,4C,20,l02;0 FA
0107 00 FA

.SM 0000 200

.l02;V

.RR
L~OO0G S~E6FF U~0O00 Y~0O0O X-0000 DP«00 B~O0 A~00 C—D0
.100;G -

L-0105 S-EGFF U~DOO0 YMOOOO X—0000 DP—0O B~O0 A~33 C~D0 M~33
.2;P
L-0105 S~E6FF U-0000 Yw00UO X-0000 DP«00 B~00 A~35 C~DO M~35
0

Figure 4~4 Breakpoint Example

NOTE
-—-—a—-

- When an abort occurs, the breakpoints are NOT
removed. During a restart sequence, all
breakpoints are removed.

u when a breakpoint is encountered, the processor
normally returns control to EXORbug after
execution of the instruction on which a breakpoint
is set. However, if a breakpoint is set on the
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first byte of an instruction preceded by an
instruction that uses the look—ahead feature of
the MC6809 (like most single byte instructions),
control will be returned to EXORbug before
execution of the instruction on which the
breakpoint is set. The displayed location counter
value should be checked to determine where user's
program execution has been stopped.

Display the breakpoint addresses
........._......-.——.-—.—..—........._-..—u———.——u-..u......‘_..m.n...-4......

FORMAT : ;V or SV
This command displays the addresses at which

breakpoints are set. If no breakpoints have been
set (or if they have been removed), Ex0Rbug will
display "NO BKPT".

Remove a specified breakpoint
-—u-aw-»--u....u.o....__..——n«n-.—.—————-——_—_—___

FORMAT : addr;U

This command removes the breakpoint at
address addr. If no breakpoint is set at the
specified address, EXORbug displays “NO BKPT".

Remove all breakpoints
.~a»....s.————-———————.________

FORMAT : ;U
This command removes all the breakpoints. If

no breakpoint is set, EXORbug displays "NO BKPT".

Specify and enable the trace-to—ending address
_—____————.—--uuup-u-anon.-nunguman.....~«.a-an-..»~_.~u».-no...-_..—.—.—.—¢n—u...___

FORMAT : $T nnnn {addrl CR

This command enables the trace—to—ending
address function, displays the current ending
address (nnnn) and allows the user to change it.
Once enabled , the trace—to—ending address is
initiated by starting program execution with the
;P command. EXORbug will trace the target program,
instruction by instruction, until the trace
program counter is equal to the ending address.
Therefore, the ending address should be set on the
first byte of an instruction.

During the trace, entering Control~W will
cause the trace to pause until some other
character is entered. Entering Control—X will
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abort the trace and return control to EXORbug.
Once enabled, the trace~to~ending address

remains active until it is disabled or an abort or
restart OCCLIIS .

Since the trace operation uses an NM: (and
the stack), tracing should not be used unless the
stack pointer is pointing to a valid stack area.

CWAI instructions cannot be traced because
the trace NMI would cause the CWAI to continue and
not wait for the user interrupt.

Disable the trace—to—ending address
-up-an-nuanan--no-an—.-———————————.—.———-pup.-n-pnuuuunuv

.FORMAT : :T

This command disables the tracewtoeending
address function. -

4.1.3.2 Program Execution
.-_.-4-...-—~o—--uu.-......._—

These commands permit the user to execute the target
program. The various program execution commands permit
starting the target program through the restart vector or at
a specified address, proceeding with program execution, and
tracing one or more instructions.

Start the target program through the restart vector
mamm“u..._...—....-—_—_.————u-.--«--».—.....au-mama.-—»—ou.-u..——-uuuuuuu-.»—._.__—._._—.—..-U.-

FORMAT : :G
This command starts the target programthrough the user restart vector. The restart

vector is obtained from the user’s top of memory
specified at addresses $E72E and $E72F (see the
start—up procedures section.) Therefore, when
using ;G, the top of memory address should be set
up appropriately otherwise EXORbug will display
the “NO VECTORS" message.

This command cannot be used to initiate a
trace~to—ending address function. If the
trace—to~ending address mode is enabled when the
command is entered, EXORbug will display WHAT ?,
sound the bell, and issue another prompt.

The values of the target registers are taken
except Eor the direct page register which is
cleared and the I and F masks in the condition
code register which are set to emulate an
effective restart sequence.
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The user should ensure that the stack pointer

is pointing to a valid stack area before any debug
functions, such as breakpoints or track change of
memory location, are encountered in the target
program. This can be accomplished by specifying
the stack pointer value using the RS command
before the ;G command, or bv executing an LDS
instruction at the beginning of the target
program.

Start the target program at a specified address
«........._._......_.._......u............._...._..—.n...._.--......-up-.......u.._....¢._._........._._.._...—.-—._...—.——.—.—.———-...-.»-—-...-...-..—

FORMAT : ad6r;G

This command starts the target program at the
specified address. The processor registers will be
loaded from the target registers which contain the
last values obtained by EXORbug (during the last
breakpoint or trace operation). The values of the
target registers can be changed using the register
change commands (see paragraph 4.1.2.1). During
system turn—on, the target stack pointer is
initialized to $E703, the target direct page
register is ‘cleared and the I and F masks in the
target condition code register are set. All other
target registers are cleared.

The user should ensure that the stack pointer
is pointing to a valid stack area before any debug
functions, such as breakpoints or track change of
memory location, are encountered in the target
program. This can be accomplished by specifying
the stack pointer value using the RS command
before entering the addr;G command, or by
executing an LBS instruction at the beginning of
the target program.

The addr:G command cannot be used to initiate
a trace—to-ending address function. If the
trace~towending address is enabled when this
command is entered, EXORbug will display WHAT ?,
sound the bell, and issue another prompt.

NOTE

~ some EXORbug routines make use of direct
addressing with a direct page register value not
equal to 00. Aborting may cause the target direct
page register to be set to the EXORbug value.
Therefore, if the user program uses direct
addressing, it is a good practice to check the
target register values before entering the addr;G
command.
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Proceed with target program execution
..............-.-.—...-..—.»...-.—».....-....u--—--—..-——-—.q—n-.-.—.-—o..-—o—-.—a—-—-—-—-—~—---—-

FORMAT : {va1ue];P
' This command resumes target program execution

using the target register values. The value (if
entered) specifies the number of breakpoint
locations to be passed before a breakpoint returns
control to EXORbug. Figure 4~4 shows an example of
;P command utilisation.

A pass value will not be accepted if no
breakpoint is set and EXORbug will display “NO
BKPT“. If a pass value is entered and the track
change of memory location is active, EXORbug will
display WHAT ?, sound the bell, and-issue another
prompt.

The value;P command -cannot "be used to
initiate a trace —to—ending address function. Even
if the trace—to—ending address is enabled,
entering value;P will not cause the target program
to be traced.

 

However, the ;P command can be used to
initiate a trace-to—ending address function if a
pass value is not entered. '

Breakpoints are -not active during a
trace-to—ending address function.

Trace the next instruction
-no-.-.--.--—._.._—...—_.._...——_...____——

.:"FORMAT : ~{value];N
This command traces the next instruction(s).

If a value is entered, it specifies the number of
instructions to be traced. After each instruction
is executed, the registers (and optional memory
location) are displayed.

If multiple instructions are traced, entering
Controlww will cause the trace to stop until some
other character is entered. Entering Contro1—X
will cause the trace to abort.

Since the trace function uses NMI, CWAI
instructions should not be traced because CWAI
instructions will not wait for the user interrupt,

- but will continue due to the NMI.

Because the trace NMI uses the stack, tracing
should only be done in portions of the target
program where the stack pointer is pointing to a
valid stack area.
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4.1.3.3 Memory Search
c-q-nu.-uu-no.-nun...--.__

These commands control the memory search function.
Commands are included to establish the search address rangeand comparison mask and to initialize the memory search.

Specify search address range and comparison mask
Amy...-._._._—..—............o-u..._——..—..........-—--—.-nu.-.......................--o.-u..-_—.-u-—.—»..—._......

FORMAT : ;M or $M
This command first requests the search

address range as described in the PRNT command.
Memory will be searched from the beginning address
specified through the ending address.

After a valid address range is entered,
EXORbug requests the search comparison mask in the
following manner :

MASK=nnnn [va1ue} CR

nnnn is the hexadecimal representation of the
current mask. If the current mask is correct, the
user may enter a CR. Otherwise, a new value
followed by a CR can be entered.

The search command (value;W) allowing
searches of single or double bytes, the search
mask has to be, respectively, a single or double
byte.

The mask specifies which hits are to be
checked against the search value. For example, a
mask of $FFFF would compare each bit (during a
double byte search), while a mask of $01 would
compare only hit 0, the least significant bit
{during a single byte search). All bit positions
for which the search mask contains a 0 are don't
cares.

Search for single or double byte
_.--_..—-—..-..-.........-.a..n.—.—.-........:..........—.—.——._—_—_.—.__

FORMAT : va1ue;W
This command searches memory over the

specified beginning-ending address range for a
match with the value entered. The value entered,
can be a single or double byte. only those bit
positions set to one in the last comparison mask
entered, are compared during the search.

The same beginning and ending address
parameters are used for the PRNT, DUMP, IS, I, and
the M commands. Therefore, if one of these
commands is entered after the M command but before
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the W command, the beginning and ending addresses
specified for the last such command entered will
be used as the search range.

If the value entered for the ;W command is a
single byte and if the most significant half of
the current mask is not 0, EXORbug will request a
new mask to ensure that the user is willing to
perform a double byte search. If the user does not
modify the mask, a double byte search (where the
least significant byte of the search value is the
value entered and the most significant byte is 0)
will be performed.

If the current mask has a value of 0000
(which means that all bits of the search value are
don’t cares), EXORbug will request a new mask.

When the memory search finds a match, the
address of the match is displayed. Entering
Controlww while the search is being performed,
causes the search command to wait until some other
character is entered. Entering Control-X, causes
the search to abort and control to be returned to
the ExORbug command level.

4.1.3.4 Miscellaneous
pnu-....-—______.

These commands allow the user to initialize memory with
a specific bit pattern and to control the line printer
operation.

Initialize memory to a specific bit pattern
—.--.——.a...a.....«.—-..—.-anu-u...u...................................u......................_.u..u.m..--.-o-.m-cu.-an-an-nu.-....

FORMAT : byte;I
This command initializes random access memory

to the specified byte value. After the command is
entered, EXORbug requests the beginning and ending
addresses of the memory region to be initialized.
The beginning and ending addresses are entered as
described in the PRNT command.

addressesAfter valid beginning and ending
have been entered, the memory is initialized. The
byte value entered is stored in each memory
location, starting at the beginning address
through the ending address.

As each memory location is initialized,
EXORbug reads it back to ensure memory changes
properly. Should a memory location not change
correctly, EXORbug displays "NO CHNG" and aborts
the ;I command.
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Enable/disable copy of output to the line printer
.-..-ca...-nu-um...-—....—.-..............._._...._—_._.......—__.—.-——._—_———————_——uu«_—n-annu...

FORMAT : :2 nn [byte]
This command displays the status of the ZFLAG

which controls the line printer interface. when
the nn value (ZFLAG) is G, the line printer is not
activated and data is only displayed on the system
CRT. The nn=0 status is a default condition
following a power—up or restart. when the nn value
is non~zero (1), the line printer is activated and
the CRT output data is also sent to the line
printer. The printer output is not paged, but
continuous. To select output to the line printer,
a "byte" value of 1 must be entered.

User program output, directed through the
various EXORbug subroutines, will also be directed
to the line printer if the ZFLAG has a value of 1.
Note that the ZFLAG is kept in location $E729 and
can be modified by program.

4.1.4 Memory Change
__.............a....._._......._.._._._._._._._...__.

The Memory Change function permits the user to examine
and change individual memory locations, and to calculate
offsets for relative addressing mode instructions. To invoke
the Memory Change function, the user enters :

addr/
After the user enters the slash, EXORbug displays a

space followed by the contents of the specified memory
location in hexadecimal, and then another space. If the
contents are to be changed, the user enters a new value in
hexadecimal, or an apostroph (’) followed by a single
character to insert an ASCII character. Next, the user enters
one of the following terminators to close the current memory
location :

Carriage Return —This ends the Memory Change function and
returns control to the EXORbug command
level. EXORbug prompts the user.

Line Feed ~This causes the next sequential memory
location to be opened for memory change.
Its address and contents are displayed
on the next display line.

Space —This causes the next sequential memory
location to be opened for memory change.
The contents of the opened location is
displayed on the same display line.

Comma —This causes the next sequential memory
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location to be opened for memory change.
No display is performed.

Up Arrow —This causes the previous sequential
memory location to be opened for memory
change. Its address and contents are
displayed on the next display line.

Slash ~This causes the current memory location
-' to be reopened for memory change. Its

address and contents are displayed on
“the next display line.

If an attempt is made to change memory, but the memory
does not change properly, EXORbug will issue the "NO CHNG"
message, sound the bell, and prompt the user.

The Memory Change function can also be used to calculate
the required offset for relative addressing instructions with
the addr;O or addr:L commands. To calculate a relative
offset, first open the memory location that is to contain the
offset or the first byte of the offset in the case of a long
branch. (e.g. the second byte of a branch instruction.) Next
the destination address is entered, followed by a semicolon
and the letter O for a short branch offset, letter L for a
long branch offset. -

-

The Memory Change function will indicate that the
destination address is out of range by displaying "OUT OF
RANGE". If the destination address is in range, the correct
offset will be displayed. In both cases, the address and
contents of the current location will be redisplayed on the
next display line, permitting the user to easily modify it or
request another offset calculation.

4.1.5 Control Commands
_——_——_———————————.u-nnum

This paragraph describes the various control commands
that can be entered from the system keyboard. All control
commands are escape sequences and require two keystrokes. The
format for an escape sequence, is the escape code (ESC key)
followed by a valid escape character. The valid escape
characters are listed in Table 4-1.

The required escape sequences can also be generated by a
user program instead of being entered on the keyboard. The
escape code ($18) followed by the selected escape character
can be sent to EXORbug via the XOUTCH, XPDATA and XPDATl
subroutines described in paragraph 4.3.

The various control commands fall into three groups :

- Display control
- Screen control and cursor movements
— Miscellaneous
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4.1.5.1 Display Control Commands
-——.—...-...............-.—o..a...-.-...—..-.......

The commands in this group allow the user to switch the
alphanumeric and graphic displays on and off, and to change
the display format.

ESC S This command is used to enable the alphanumericdisplay. The display format and the
alphanumeric display memory are not modified by
this command.

ESC T This command disables the alphanumeric display.
The screen image is not lost and can be
visualized using the ESC S command.

However, all operations performed while the
alphanumeric display is switched off will
modify the display memory affecting the image
obtained with the next ESC S command.

ESC Y This command is used to enable the graphicdisplay. If the display format being currently
selected is 80 characters/line, the ESC Y will
switch automatically to 40 characters/line and
erase the alphanumeric display.
Memory locations $4000 through $7FFF are used
as graphic display memory.

ESC Z This command is used to disable the graphicdisplay.
ESC F This command switches the display format. The

two available display formats are : 80
characters/22 lines and 40 characters/l6 lines.

The graphic display is operational only in the
40 character/line format. Therefore, when
switching from 40 to 80 character format, the
graphic display is disabled. In addition, the
ESC F command erases the alphanumeric display
(and EXORbug 1.1 version displays the header
information).

4.1.5.2 Screen control and cursor movement commands
---pa...-.....u—n—o——_...._.._.__—.-u--—-uu--.-..u¢n.-_n—u-

The commands in this group allow the whole or portions
of the alphanumeric display to be erased and the cursor to be
moved in any direction.

ESC B This command moves the alphanumeric display
cursor one place to the left (back space).
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ESC N This command moves the cursor to the next
display location (to the right).

ESC U This command moves the cursor up one line.

ESC V '?This command moves the cursor down one line.

ESC L This command moves the cursor home (to the
first position in the first display line).

ESC K This command kills a line from the current
cursor position.

ESC C — This command clears the display from the
‘ current cursor position.

ESC E This command erases the whole display and moves
the cursor home.

 
4.la5.3 Miscellaneous Commands
uua-u.»-o-cacao.-——————_.—

The commands in this group allow the user to switch back
to the standwalone mode of operation, sound the system bell
and to invert the display background.

ESC O This command allows to return from the terminal
‘mode of operation to the stand-alone {local}
mode of operation. V

Note that if a valid escape sequence is
received from the serial link, it will be
executed by Exoflbug. This means that the
EXORset can be switched from on-line to local
mode of operation by the attached peripheral{O (i.e an EXORciser).

ESC G ' This command sounds the system bell.

ESC B fhis command is used to invert the display
background. All visual characters displayed
after the ESC 3 command has been entered, will
be displayed with inverted background until
another ESC B command is entered.

4.2 ADDING EXORbug COMMANDS

The user has the ability to add as many four character
commands as desired. The only limiting factor is memory size.
In order to implement this feature, the user must have a
table of his commands and the actual commands stored in
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memory, and must have told EXORbug where his command table
resides. The user command table format must be as follows :

Example : CTBEG EQU * Command table beginning
-----~~ FCC /CMDl/ Four character command

FDB CMDlE Entry address of command
FCC /CMD2/ Four character command
FDB CMDZE Entry address of command

a n n

o 0

9 u 0

Féc }CMDN/ Four character command
FDB CMDNE Entry address of command

CTBEND EQU * Command table end

Once the user's command table is stored in memory,
EXORbug must be informed of its location by having the
beginning address of the table (the value of CTBEG in the
above example) put at locations $E730 and $E73l; while the
ending address of the table (the value of CTBEND in the above
example) is put at locations $E732 and $E733. In both of
these cases, the addresses are loaded into memory in the
order of most significant byte first followed by the least
significant byte.

If the command table and commands are loaded from a
tape, the tape may contain an object code that will properly
initialize these locations. This object code may be generated
by the ORG and FDB statements in the source program. For the
above example, the source code required to generate the
proper object code to initialize these locations would be :

Example 2 ORG $E730
FDB CTBEG,CTBEND

Note that an ORG statment or END statment would be
required after the two source lines shown above, so that the
object code would not be produced at locations $E734 and
beyond.

Pressing the ABORT button will not modify locations
$E730 through SE733. However, pressing the RESTART button
will cause these locations to be restored to the EXORbug
values. These locations will also be restored to the EXORbug
values when power is first applied. Thus, following a
RESTART, the user must restore the beginning and ending
addresses of his command table (if required) in memory
locations $E730 through SE733. If the user does not wish to
add commands, no operation is needed.

On entry to the user command, the stack pointer will be
pointing at $E7F9 3 the X register will contain the starting
address of the user command routine: the other registers are
undefined.
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4.3 EXORbug SUBROUTINES AND ENTRY POINTS

This paragraph lists and describes the various
subroutines and entry points in ExORbug that are available to
the user. Any user program running in the EXORset memory may
call the described routines or entry points.

Table 4-2 lists the available routines with their
corresponding entry addresses.

The first set of routines as well as their entry
addresses are compatible with Exbug l and 2. Except as stated
in the descriptions, all of these are subroutines, end with
an RTS, and should only ’be called by BSR, LBSR, or JSR
instructions. Control will be returned to the instruction
after the calling BSR, ~LBSR or JSR, -provided the stack
pointer and stack memory area are correctly implemented.

some routines that involve input from the keyboard will
wait (in a loop) until the charaeter(s) is(are) input before
returning to the calling program. Unless indicated otherwise,
routines that output to the display are affected by the SP
command and by the ;Z command. That is, output through these
routines will be slowed down if SP has not the default value
(0000), and will be sent to the line printer, as well as the
display, if the 2 option is on. The SP value is held in
memory locations $E736 and SE737, and can be modified-by the
user program. The same comment is valid for the ZFLAG at
location $E729. '

"

 

Table 4—2 Ex0Rbug Routines

shear ADDR W I

FUNCTION M
F000 PWRUP ENTER EXORbug FROM RESTART

   
  
    
 
  

 

   
 
 
  

   
   
 
 
  
  
 

   
  
    
 
  
   
  
 
 

 
 
 

XBEGEN INPUT BEG & END ADDRESSES
XCBCDH CONVERT HEX TO BCD
XCHEXL CONVERT MS HALF TO HEX (ASCII)

fl XCHEXR CONVERT LS HALF TO HEX (ASCII)
i XINADD INPUT HEX ADDR INDIRECT (X)
I XINCH INPUT ONE CHARACTER

XINCHN INPUT ONE CHARACTER
XOUTCH OUTPUT ONE CHARACTER
XOUTZH DISPLAY 2 HEX CHAR (X)
XOUT4H DISPLAY 4 HEX CHAR (X)
XPCRLF DISPLAY CR,LF
XPDATA DISPLAY CR,LF,DATA STRING
XPDATl DISPLAY DATA STRING
XPSPAC DISPLAY SPACE
XORBUG EXORbug ENTRY POINT
XLDA CROSS MAP LOAD
XSTA CROSS MAP STORE
XTOGL MAP SWITCHING
ZAPBKP
PRINT
CHKBK

REMOVE BREAKPOINTS
OUTPUT 1 CHAR T0 LINE PRINTER
CHECK BREAK
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Name:

Function:

Call:

Output:

Name:

Function:

Call:

Output:

Name:

Function:

EXORset USER’S GUIDE

E703
E704
E705
E706
E707
E708
E714
E718/1C
E719/1E
E722
E729
E72E/2F
E730/31
E732/33
E736/37

Table

STACK
L4080
LCOUNT
RCOUNT
LCNTMX
RCNTMX
NECHO
BEGA
ENDA
BACKGD
ZFLAG
ATOP
CTBEG
CTBEND
SP

4-3 Useful Exoflbug RAM locations

FUNCTION

END OF DEFAULT 36 BYTE USER STACK
DISPLAY LINE LENGTH (40/BO CHARS.
CURSOR POSITION LINE COUNT
CURSOR POSITION ROW COUNT
MAX. NUMBER OF DISPLAY LINES
MAX. NUMBER OF DISPLAY ROWS
NO ECHO FLAG FOR DISPLAY
BEGINNING ADDRESS
ENDING ADDRESS
DISPLAY BACKGROUND INVERSION FLAG
LINE PRINTER ON/OFF FLAG
TOP OF USER VECTOR TABLE ADDRESS
USER COMMAND TABLE BEG. ADDRESS
USER COMMAND TABLE END. ADDRESS
DISPLAY SPEED PARAMETER

 
PWRUP - Power~up and restart entry
Configure EXORbug and its peripherals from a resta
power-up condition.

JMP PWRUP

CHAPTER 4

)

rt or

Ex0Rbug parameters are initialized along with the EXORbug
peripheral devices. The EXORbug start-up message is
displayed. Note that control is not returned to the
calling program, but is given to the EXORbug command
input routine.

‘I: ‘A’ -1: it

XBEGEN ~Input start and end addresses

Requests input of beginning
defined in the PRNT command.
hexadecimal

and ending
Verifies that

address is larger than the beginning address.

JSR XBEGEN or (BSR or LBSR)
BEGA ($3713/$E7lC) 16 Bit Beginning address
ENDA ($E7lD/$E7iE) 16 Bit Ending address

addresses as
inputs

characters. Verifies that the entered ending
are

A, B, and X registers are modified.
9: ‘It ‘I: ‘A’ it

XCBCDH — Convert an hexadecimal character to a
number.

binary

Verifies that the input is a hexadecimal digit character.
Converts the character in Ace A to a 4-bit binary number
with high order 4 bits equal to zero. Sets N (negative)
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condition code for non—hexadecima1 characters.

Call: JSR XCBCDH

Input: Character to convert must be in Acc A

Output: If hexadecimal character input, Acc A contains the 4-bit
binary number represented by the input character and the
N condition code is cleared. If nonwhexadecimal character
input, Acc A contains the character input and the N
condition code is set. The B, X and Y registers are
preserved.

it 1% ‘A’ k '1:

Name: XCHEXL ~ Convert binary value to Hex

Function: Converts the most significant 4 bits of Ace A to an ASCII
flu coded hexadecimal digit character.

Call: JSR XCHEXL
Input: Acc A contains the byte to be converted

Output: An ASCII coded hexadecimal digit character in ACC A. The
B, X and Y registers are preserved. -

* ‘I: * ‘It i-

Name: XCHEXR — Convert least significant binary value to Hex.

Function: Convert the least significant 4 bits of Ace A to an ASCII
coded hexadecimal digit character.

Call: JSR XCHEXR

Input: Acc a contains the byte to be converted

Output: An ASCII coded hexadecimal digit character in ACC A. The
B, X and Y registers are preserved.

* 11' ‘k 'k it

Name: XINADD ~ Input an hexadecimal address.

Function: Convert up to 4 input hexadecimal characters to a 16-bit
binary number.

Call: JSR XINADD

Input: X index register contains address where to store the
result

Output: Most significant 8 bits of resultant 16-bit address will
be stored into the memory location pointed at by the X
index register. The least significant bits will be stored
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into the next higher memory location. Ace A will contain
the last character input.Acc B will contain the number of
input characters. X and Y index registers are unchanged.
The subroutine returns to the calling program when an
invalid character, or the fifth hexadecimal digit is
entered.

Name: XINCH ~ Input one character

Function: Wait for and accept input of one character from the
system keyboard and echo character to the display if

 

required.
Call: JSR XINCH

Input: There is a "no echo" flag NECHO at address SE714. It must
be set nonmzero before each call to XENCH for each
character that is not to be echoed to the display (and
line printer if the Z option is on).

Output: Acc A contains the 8-bit input character as received from
the system keyboard. XINCH clears NECHO if it was
non—zero. The B, X and Y registers are preserved.

-I: -1: it 1% *

Name: XZNCHN — Same as XINCH

‘I: * '1: ‘Jr it

Name: XOUTCH — Output character

Function: Output one character with required speed fill.

Call: JSR XOUTCH

Input: Acc A contains the character to output to the system
display (and to the line printer if the Z option is on).

Output: Acc A contains character output. The B, X and Y registers
are unchanged.

Name: XOUTZH » Output two hexadecimal characters and a space

Function: Converts the contents of an Swbit binary byte to two
hexadecimal charcetrs and output them followed by a space
character to the system display
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Call: JSR XOUTZH

Input: X index register contains the address of the byte to be
converted and output.

Output: Acc A contains the last character output. The X index
register is incremented by one. The B and Y registers are
preserved.

Name: XOUT4H — Output 4 hexadecimal characters and a space.

Function: Convert the contents of two consecutive 8-bit binary
bytes to four hexadecimal characters and output them
followed by a space character to the system display.

 Call: JSR XOUT4H

Input: X index register contains address of the first byte to be
converted and output.

Output: Acc A contains the last character output. The X index
register is incremented by two. other registers are
preserved. -

* i’ * * '1:

Name: XPCRLF — Display CR/LF
Function: Output a carriage return and a line feed to the system

display with required speed fill. '

Call: JSR XPCRLF

ii Output: Acc A is modified. Other registers are preserved.
31' -k * -k *

Name: XPDATA — Display CR/LF/Data string
Function: Output a carriage return, a line feed, and the user

specified string of characters to the system display
Call: JSR XPDATA

Input: X index register will contain the starting address of
user data string to output. Output string must be
terminated by an EDT (04) character.

Output: X index register will contain the address of the EOT
character. Acc A will contain the EDT character. other
registers are preserved.
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Name:

Function:

Call:

Input:

Output:

Name:

Function:

Call:

Output:

Name:

Function:

Call:

Output:

Name:

Function:

Call:

Input:

Output:
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‘k k 19: ‘A’ ‘Jr

XPDAT1 ~ Display Data string
Output a user specified string of characters.

JSR XPDAT1

X index register contains the starting address of the
user data string to output. The output string is
terminated by an EDT (04) character.

X index register will contain the address of the EOT
character. Acc A will contain the EDT character. other
registers are preserved.

-it * * ‘It ‘A’

XPSPAC ~ Display space

Output a space character to the system display.
JSR XPSPAC

Acc A will contain the space character. other
are preserved.

registers

XORBUG w Reenter EXORbug
Entry point fior user programs to rewenter Exoabug.
JMP XORBUG

Control is not returned to the calling program.
* * * "Ir *

XLDA - Cross map load

Loads the A accumulator with the data pointed at by the X
index register. The data is fetched from the other memory
map.
JSR XLDA

X index register is the data pointer
A accumulator holds data. All other
preserved.

registers are

CHAPTER 4
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Caution: The system stack oust be common to both maps.
'1: it ‘it * 1'

Name: XSTA - Cross map store

Function: Stores the content of the A accumulator in the location
pointed at by the X index register. The destination is in
the other memory map. -

Call: JSR XSTA

Input: A accumulator holds data to be stored
X index register is the data pointer

Caution: The system stack must be common to both maps.

 it 1' * ‘K’ ~1-

Name: XTOGL « Memory map switching
Function: Switches from one memory map to the other.

Call: JSR XTOGL

Caution: The system stack must be common to both maps.
* -1’ it i i'

Name: ZAPBKP ~ Remove breakpoints
Function: Clears the breakpoint RAM and disables breakpoints.
Call: JSR ZAPBKP

Output: A, B, X, and Y registers are modified.
~k J: * * *

Name: PRINT — Print one character on the line printer
Function: Outputs the character held in A accumulator to the line

printer.
Call: JSR PRINT

Input: A accumulator helds the character to be printed.
Output: All registers exept Condition Code register are

preserved.
If the printer is not selected or out of paper, then the
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Carry bit in the Condition Code register is set on
return.

Name: CHKBK — Check break

Function: Gets a character from the keyboard (if any) and checks if
it is a break (Contro1—P) or a Control—W. If a Contro1~P
is receivea, the routine returns with the Carry set. If a
Control-W is received, the routine waits for.the next
keyboard entry. All other characters cause the routine to
return with a cleared Carry.

flail: jSR CHKBK

Dutput: All registers saved except CC which has the Carry, set if
a Control-P is received, cleared otherwise.  

-It -k 1!‘ it -1’
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4.4 USE OF INTERRUPT VECTORS

EXORbug provides for the interrupt features of the
6809 to be available to the user without restricting
EXORbug’s use of them. This capability is referred to as
the second level interrupt feature. The EXORbug use of
the interrupt is the first level and has the highest
priority. EXORbug gains control first, then decides if
user processing at the second level is specified. The
second level vectors (user’s vectors) are located
indirectly : the address contained in locations $E72E and
$E72F points to the last byte of the second level restart
vector. This location is referred to symbolically as
"ATOP“. The other vectors are in the normal order, as
illustrated in Figure 4»S. ExoRbug tests if ATOP is
initialized by the user and has a non—zero value before
passing control onto the second level interrupt service
routine. 

 
 

an.-_..~.....u._....

E7213 ‘T7'E""é“""ii'“‘ IVEC RES L

E729 'I§£E"£" ‘§§§’“E'
"""""""" "§QE”“£'l"§fi£""fi"'§%£"'£'!

'§%E"§“l"EE6“"£“l‘";;a"‘;"
it "£255-5”‘

"§E£5"§"
"§§§E'£‘
'§%Z2‘§’
”§§E3"£"
"§%§3"§"

Figure 4»5 Second Level Interrupt Vectors
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CHAPTER 5

THEORY OF OPERATION

5.1 INTRODUCTION

This chapter summarizes the Exonset system
specifications and describes the operation of the EXORset
Main Controller Board and Mini—F1oppy Disk Controller Board.
A simplified block diagram is presented in Figure 5-1.

5.2 SPECIFICATIONS

The specifications of the various functional units are
identified in the following paragraphs.

5.2.1 Main Controller Board Specifications

Power requirements (max) 5V/6A, +12V/1A, -12V/1A
Operating temperature 0 to 50 deg.C
Processor MC6809

Word size
Data 8 bits
Address 16 bits
Instructions 3,16,24,32 bits

Instructions 59 instruction mnemonics
Addressing modes 10
Clock cycle time 1 microsecond

Baud rates 50 — 19200 (programmable)
Memory size 56K bytes of RAM

and 24K bytes of E/ROM
available to user.

Serial interface
Syncronous or asyncronous

RS-232C,RS422,RS423
& Current Loop

Physical Characteristics '

Dimensions (WxD) 248 mm x 470 mm
Board thickness 1.6 mm
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Parallel interface 50-pin card edge
Serial interface 20-pin card edge
CRT Composite Video

or Seperate Sync.
Light Pen Interface 3-pin
Keyboard ASCII : flex-tai1,23-pin or card

edge, 50-pin
Funct.keys : flex-tai1,B-pin or card
edge, 20-pin

Timer I/0 20-pin
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Figure 5-1 Main Controller Board
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5.2.2 Floppy Disk Controller Board Specifications

Power requirements (max) 5V/0.8A, +12V/0.2A, -12V/0.15A
Operating temperature 0 to 50 deg.C
Memory size 16K bytes of RAM (not used),

bytes of E/ROM (disk driver)
Interface

Output TTL open collector
Input 220/330 ohm line terminations

Physical characteristics
Dimensions (WxD) 248 x 146 mm
Board thickness 1.6 mm

Connector 34-pin card edge connector

0
__

._.___'-
1
t
I.
‘t
'-
50
f
\ '!'‘!!-'!i!,

0

_

¢ “n’$n,u‘....i

. v
o . p - u

to Q . to
- .. _- .-- ~, .H D | U ’ "H - . . .~- :1

Figure 5-2 Floppy Disk Controller Board
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Cathode Ray Tube

Power input
Input signals

Video response

Pulse rise time

Resolution

Distorsion/lin.

High voltage
Horiz.blanking

Scanning freq.

Controls

Dimensions

Weight
Environment

CHAPTER 5

9 inches measured diagonally (22.8
cm) - 44 sq.inch viewing area (28.4
sq.cm) - 90 deg. deflection angle -

integral implosion protection - P4
(white) or P31 (green) phosphor.
12 Vdc at 900 milliamperes
Composite video , 0.5 to 2.5 V
composite P/P , negative sync ,input impedance : 75 ohms

Within 3dB , 10 Hz to 12 MHz

20 V rise in 40 nanoseconds

650 lines at center , 500 lines at
corners

Less than 2% , measured with
standard EIA ball chart and dot
pattern
9.5 kv at 50 microamp.beam current

11.0 microseconds min (includes
retrace and delay)
Horiz. 15,750 +/- 500 Hz Vert. 50 /
60 Hz

Brightness, vertical linearity,
horizontal size, raster centering,
vertical hold, horizontal hold

7.25 inches high (18.4 cm} - 9.50
inches wide (24.1 cm) - 9.48 inches
deep (24.1 cm)
Net 3 11:3 (3.6 kg)
Operating temperature 0 to 55 deg.C
- Storage temp. -40 to +65 deg.C -

Operating altitude 10,000 ft
max.(3048 m) - Humidity 10% to 90%
relative, non-condensing - Approved
under spec. 478 (Electronic Data
Processing Equipment Components) —

Designed to comply with applicable
DHEW rules on X-radiation

(This table refers to 9“ monitor units. The 12” monitor
specifications are described in Appendix B).
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5.2.4 Mini-floppy Disk Drive Specifications

Type
storage capacity

Formatted

Access time
Latency
Track to track
Average
Settling time
Read load time

Rotational speed
Recording density
Flux density
Track density
Track radius

Encoding method

Media requirements
Environment

Operating temp.
Relative humidity

Power requirements

Power dissipation

Mechanical dimensions
Width
Height
Depth
Weight

EXORset USER'S GUIDE

BASF 6106 or 6108

81,920 or 163,840 bytes / disk
40 or 00 tracks / disk
2,048 bytes / track
16 sectors / track
128 bytes / sector

200 ms max / 100 ms average
12 ms
240 ms
50 ms max
35 ms max

300 RPM

2768 BPI (inside track)
5536 FCI

48 TPI

57.15 mm (2.25 in) (track 0)
36.5125 mm (1.4375 in) (track 39)
FM

BASF 5.25-2 or equivalent

10 to 50 deg C
20 to 80 %

+5 Vdc / 0.5 A max,
max 50 mvpp ripple
+12 Vdc / 0.6 A max,
max 100 mvpp ripple
Drive motor start current
1.4 A max, 1.2 A typ.for 50 ms
Head load start current
0.7 A for 50 ms

10.5 W operating
4.0 W stand-by (motor off)
8.0 W motor on and desselect

146.1 mm (5.75 in.)
53.5 mm (2.11 in.) drive,
82.5 mm (3.25 in.) front panel
190.0 mm (7.48 in.)
1.4 kg

CHAPTER 5
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5.2.5 Keyboard Specifications

ASCII keys number 61
Output 8 x 8 + 6 x 1 matrix

Function keys number 16
Output 4 x 4 matrix

Contacts screened mylar technology
or mechanical

"on" resistance < 200 ohms

Physical dimensions 417 x 160 mm max (outline dim.)

Figure 5-3 Keyboard Assembly
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5.2.6 Power Supply Specifications
——————————n.-——————————--pa————————.--p

Refer to Appendix D for the power supply specifications-
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5.2.7 Enclosure Specifications

Material Polyurethane, fire retardant

Dimensions EXORset 33 Exoaset 100
Width 465.0 mm (18.3 in.)500.0 mm (19.6 in.)
Height 280.0 mm (11.0 in.)340.0 mm (13.3 in.)
Length 640 mm (25.2 in.) 655 mm (25.8 in.) 
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  MAIN CONTROLLER BOARD

      
     

  

 

 

    
      

—--- I ------------> SYSTEMIXta1I-> 6809 MPU I <-—-— TIMING

EXORbug _____v ______\i_____
_______ IUser Buff. IBuff. SYSTEM

<---> CONTROL
UP To I

24K E/ROM -------------- --> <——-—> PIA
3 DEBUG

<———> CIRCUITRY
PRINTER |

<—-> INTERFACE <--->
PIA

1 <- --> <-—-—> MUX <---> 56K RAM
__,___ |_T.___

__I_
-~»_ _I__ _.,_ IKEYBOARD DISPLAY I-~—> INTERFACE ---—> ----> INTERFACE|-—> can

PIA <— --> <——-—> CRTC I
FUNC.KEYSI 2 I <————- Lig

---> INTEEFAcEI——~-> I Per
___

l__l I IInterna
Bus connectors Bus I

_v._ -1I I
< ——————--> MUX I<--->I 2K RAM

A1phanum.d1sp1ayI <—-—--> PTM < —————————————————-->I T1m£I I I/O
<--> <--------> <——-—> Baud

External Rate
BusI -0

—--ACIK7 SERIALI I I <——-—> SSDA <-~-> INTERFACE <-->

_ _ _ ,,
I

I FLOPPY I
—-—-> <-----------> FDC <--q> INTERFACE <-->

Buffers

FLOPPY DISK CONTROLLER BOARD

Figure 5-4 Ex0Rset Block Diagram
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5.3 MAIN CONTROLLER BOARD

s . 3 . 1 System RESET
———-—-——_——.-¢.on—»————

An MCl455 (Ul) timing device, operated as a monostable
multivibrator (one-shot) functions as a restart circuit that
generates a low-level RESET signal (approximately 500 msduration) after power is initially applied to the system. A
valid RESET signal (one whose duration is > 8 MPH clockperiods) causes the MPU to begin to execute an initialization
routine. The RESET signal clears all registers in the PIAs tologic zero (low) so that the PIAs may be configured duringsystem initialization. The RESET signal pre-sets the PTM

’ latches and counters to their maximum count values, disables
the counter clocks, clears the status register interruptflags, and sets the control register internal reset bit which
holds all timers in their pre-set state. The RESET signal also
restarts the MC3870 Keyboard Encoder Microprocessor. Inaddition, a debounced RESET switch provides a system reset
function. A separate power reset signal (PWRRES) is generatedonly when power is first applied to the system. This signal is
not affected by the RESET switch. PWRRES is used to pre—setthe upper case / lower case flip—flop (U106) and the cyclecounter flip-flop (U107).

5.3.2 System Timing
—————-u—p_o—_p—————-_——

One single clock generator generates all signals needed
for the MPU, memories, I/O devices, CRT controller and displaycircuitry. The MPU clock is synchronized with the CRT
controller character clock. This allows the use of the same
RAM by the CRTC and the MPU in a multiplexed mode without
contention (see Figure 5-1). The advantage of this method is
that the CRT display refresh is completely transparent to the
MP0. Furthermore, dynamic RAM refresh is inherently providedsimply by the continuous reading of data by the CRTC.

The MC6809 MPU on-chip oscillator is used as the master
clock for the system. A 4 MHz crystal is connected to the
Extal and xtal inputs of the MP0. The MC6809 Eout (1 MHz)output feeds a phase-lock loop circuitry which generates a 16
MHz signal, the highest frequency of the timing chain. The
timing circuitry provides the dot and CRTC clocks, the Row
Address Strobe (RAS) and the Column Address Strobe (CAS) for
the dynamic RAM, the latch enables, as well as the data bus
buffers control signals used to multiplex the RAM access,MPUDR and CRTCDR.
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Eout T ‘ I
CRTCDR ——]CRTC ACCESS I I
MPUDR ~ I MPU ACCESS y

<--------- 1 microsecond -------—>

Figure 5-5 Multiplexed Memory Access

5.3.3 MP0 and Bus Buffers
-o————————————————————————

The MPU data lines are buffered, using a 74LS640 device
(U105). The resulting inverted data bus is available at the
Expansion Bus connectors for external boards. A second 74LS64O
device (U101) provides the buffered true data bus for all
internal devices. The INTADR‘ signal, generated by the address
decoding circuitry, instructs the data bus buffers to turn on
when a device located on the Main Controller Board is
selected.

Three 74LS244 devices (U75, U89, U111) buffer the MP0
address lines.
The address lines for the Expansion Bus Connectors are buffers
with bidirectional 741S645’s. The direction is controlled by
the Bus Grant Signal.

5.3.4 Address Map and Address Decoder Circuits
————————..ao¢¢-—u.p-n-3-:—o-n———-n-none.u-up-nu--5....--9-.-on-u.nqpc——o——_——

The EXORset Address Map is shown in Figure 5-3. The upper
BK address range is reserved for the system. The the dvnamic
RAM on the main board is assigned addresses 0000-DFFF. The RAM
area on the Floppy Disk Controller is not used.

EXORset USER'S GUIDE Page 05-12



THEORY OF OPERATION CHAPTER 5

 

 

 

 
  
 

 

 

 

 

FFFF

EXORbug (U45) 4K EPROM
F000
EFFF

I/0
EF00

Free for User I/O
EC10

Disk Controller ROM
E800

Alpha Display RAM
& Scratchpad '

E000

MAP 1 MAP 2
(K12=0,Kl3=1) (K12=1,K13=0)

DFFF
U46 4K EPROM U46 4K EPROM

D000 BK RAM
CFFF

U46 4K EPROM U47 4K EPROM
C000
BFFF

4K RAM 4K RAM U47 4K EPROM
B000

AFFF
12K RAM

8000
7FFF

16K RAM
4000
3FFF

16K RAM
0000

Figure 5-6 ExORset Address Map
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The address decoder circuit consists of 2 pre-patterned
PROMS :

1 x MCM 7641 — 512 x 8 — tri—state (U50)
1 x MCM 7641 - 512 x 8 — tri-state (U51)

The PROMs decode the addresses AA8 through AAIS. The
smallest possible decoded address range is therefore 256
bytes. Each PROM contains two independent patterns which can
be selected by means of the PROM address A8. This line is
connected to the PIA3 (U109) PBO line. This makes it possible
to switch from one map to an alternate map under operatorcontrol. Tables 5-1 and 5-2 and show the PROM outputs as
programmed in the standard Ex0Rset.

U50 outputs 03 through 08 and U51 outputs 03 through 06
are used to select the various devices on the Main Controller
Board (active low signals).

U51 outputs 01 and 02 are used as control signals :

--- INTADR (Internal Address) is low when a device
located on the Main Controller Board is decoded.
This signal, together with R/W’ and ROMREAD, is used
to control the data bus buffers (U101).

--- ROMREAD is low when a E/ROM device located on the
Main Controller Board is decoded. This signal,
together with R/W’ and INTADR prevents the data
buffers from turning on if an attempt is made to
write into an E/ROM device.

A 74LSl38 (U49) device is used for address decoding of
the I/O devices. Each output decodes a 32 byte address range,from a base address defined by the PROM USO 06 output. Each
decoder output selects one I/O device, as shown in Table 5-3.
The first address of each 32 bytes block is used as base
address for the corresponding I/0 device.
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Table 5-1 Address Decode PROM U50 Outputs

4K X 8 EPROMS
——_————.-.-—-..o-.—-.———————.-—.——._.—————————.—_-_.-....._———————————_.——————.——..--pg-.——————

U50 O8 O7 06 O5 O4 O3 02 O1 PROM ADDR. DEC.ADDR. SELECTS
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

MAP1 O 1 1 1 1 1 1 1 1F0-1FF F000-FFFF U45
1 1 0 1 1 1 1 1 1EF EFOO-EFFF U49
1 1 1 1 1 1 1 1 1E8-1EE E800-EEFF -

1 1 1 0 1 1 1 1 1E0-1E7 E000-ETFF U70,U71,U72,U73
1 1 1 1 1 1 1 1 1D0-1DF D000-DFFF U46 (4K EPROM)
1 1 1 1 1 1 1 1 100-1CF 0000-CFFF -

MAP2 0 1 1 1 1 1 1 1 OFO-OFF F000-FFFF U45
1 1 0 1 1 1 1 1 DEF EFUO-EFFF U49
1 1 1 1 1 1 1 1 OE8-OEE E800—EEFF -

1 1 1 0 1 1 1 1 OEO-OE7 E000-E7FF U70,U71,U72,U73
1 0 1 1 1 1 1 1 OD0-ODF D000-DFFF U46 (4K EPROM)
1 1 1 1 0 1 1 1 0C0-OCF C000-CFFF U47 (4K EPROM)
1 1 1 1 1 0 1 1 OB0-OBF B000-BFFF U48 (4K EPROM)
1 1 1 1 1 1 1 1 000-OAF 00OO—AFFF -

BK x 8 EPROMS
_—_——————————————=—————..-..._———————————_—————————-.—_......—=_._—.—.——.——.——.———————.—4-

———-————————————.-.-—¢————————.--nu-———o—————.-.-——o——n—-p———————————————————————

MAP1 0 1 1 1 1 1 1 1 1F0-1FF F000-FFFF U45
1 1 0 1 1 1 1 1 1EF EF00-EFFF U49
1 1 1 1 1 1 1 1 1E8-1EE E800-EEFF —

1 1 1 0 1 1 1 1 1E0-1E7 E000-ETFF U70,U71,U72,U73
1 1 1 1 1 1 1 1 1C0-1DF C000-DFFF U46 (BK EPROM)
1 1 1 1 1 1 1 1 100-1BF 0000-BFFF —

MAP2 0 1 1 1 1 1 1 1 OF0-OFF F000-FFFF U45
1 1 0 1 1 1 1 1 OEF EF00-EFFF U49
1 1 1 1 1 1 1 1 0E8-OEE E800-EEFF -

1 1 1 0 1 1 1 1 OE0-OE7 E000-E7FF U70,U71,U72,U73
1 0 1 1 1 1 1 1 OCO-ODF CO00~DFFF U46 (BK EPROM)
1 1 1 1 0 1 1 1 0A0-OBF A000-BFFF U47 (BK EPROM)
1 1 1 1 1 0 1 1 O80-09F B000-9FFF U48 (BK EPROM)
1 1 1 1 1 1 1 1 000-07F 0000-7FFF -
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2K X 8 EPROMS

CHAPTER 5

=='--"’“-—=-1"-—_1=="-.‘£="-—-—"-".1-"=*......—_*...—_.—_.—_.*_.—=—"-’—"-.—"—"—"—"—"‘_""—="'._==.=...—==.=_=.2—"=="'—='—"—" .3.-"' =--"u-u" .-.-“———" —".—.—"'..-—-.-_*.._.—

USO O8 O7 06 O5 O4 O3 O2 01 PROM ADDR. DEC.ADDR. SELECTS

1P0-lFF
IEF
1E8-IEE
1E0-1E7
lD8-1DF
100-1CF

F000-FFFF
EFOO-EFFF
E800-EEFF
E00O~E7FF
D800-DFFF
0000-D7FF

U70,U71,U72,U73
U46 (2K EPROM)

I-'|"‘l"‘|'-‘I-‘D-‘I-‘O I-‘I-'|-‘OI-‘I-'l-‘I-' I-‘I-‘I-‘I-‘I-‘I-‘O3-' I-'!-‘I-"I-‘OI-"I-‘I-' I-‘I-‘OI-‘I-‘I-‘I-‘I-‘

EXORset USER'S GUIDE

I-‘OI-‘I-H-‘I-"I-"I-' I-‘I-‘I-‘I-‘I-‘I-‘D-‘I-‘ I-‘I-"P"!-‘I-‘I-'|‘-‘I-' OF0-OFF
OEF
OEB-OEE
OED-OE7
ODB-ODF
ODO-OD?
0C8-OCF
O00-OC7

F000-FFFF
EFO0-EFFF
E800-EEFF
E000-E7FF
D800-DFFF
D000-DTFF
C800-CFFF
0000-C7FF

U70,U71,U72,U73
U46 (ZK EPROM)
U47 (2K EPROM)
U48 (ZK EPROM)
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Table 5-2 Address Decode PROM U51 Outputs

..-.-..——=——————=——————=———————————=—=—=————=—=—=———=———————=————

——————————————————————————————————_-————————————._n-unn-_n_u—_-———n——

140-17F
100-13F

F000-FFFF
EF00-EFFF
E000-EEFF
C000-DFFF
8000-BFFF
4000-7FFF
0000-3FFF

U13-U27
U12—U26
U29-U43
U28-U42

id!-‘I-‘I-‘I-‘I-‘I-‘ I-‘I-‘I-‘I-'|-‘I-‘I-' I-‘I-‘OI-‘I-‘I-'1-' I-‘OI-‘E-‘I-‘I-‘I-'
MAP2 I-‘I-‘I-‘D-‘I-‘I-‘ 1-‘l-‘I-‘I-‘I-‘I-‘ IF‘!-‘I-‘I-‘Id!-" I-‘D-‘I-‘I-'l-‘E-' I-‘DI-'|‘|-‘I-‘
MAP2 I-‘P-‘Id!-'l'—‘|-‘I-‘I-' E-‘I-‘I-‘I-‘I-‘I-‘I-‘I-' I-‘I-‘.5-‘OI-‘l-‘I-4|-' I-‘I-‘OI-‘I-‘I-‘I-‘I-' I-‘Old!-‘I-‘I-‘I-‘l-‘
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Oldl-‘I-‘I-‘I-‘I-‘I-'
OI-‘Idl-‘I-‘I-'

’

I-‘I-‘I-‘I-‘OI-‘I-‘O
I-‘I-‘DI-‘I-‘O
D-‘P’!-‘OI-‘I-‘Q

OOQDOI-‘OD
GOO}-‘DO
COCO!-‘DO

A

INTA)

ROMREAD

OF0-OFF
DEF
0E0-OEE
OBO-ODF
080-OAF
040-07F
O00-03F

UFO-OFF
OEF
OEO-DEE
080-ODF
040-07F
O00-03F

OFU-OFF
DEF
OED-OEE
0C8-ODF
OCO-OC7
080-OBF
D40-07F
000-03F

DR

F00O—FFFF
EFOO-EFFF
E000-EEFF
B000-DFFF
8000-AFFF
4000-7FFF
0000-3FFF

F000-FFFF
EFOO-EFFF
E000-EEFF
B000-DFFF
4000-7FFF
0000-3FFF

F000-FFFF
EF00-EFFF
E000-EEFF
C300-DFFF
C000-C7FF
B0O0—BFFF
4000-7FFF
0000-3FFF

(4K EPROM)
U12-U26 (Even)
U29-U43 (Odd)
U28—U42 (Even)

(BK EPROM)
U29-U43 (Odd)
U2B—U42 (Even)

(ZK EPROM)
U13—U27 (Odd)
U12-U26 (Even)
U29-U43 (Odd)
U2B—U42 (Even)

CHAPTER 5
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Table 5-3 I/0 Decoder U49 (74LS138) Outputs

—'-—‘-—"—"—’*—_.’—_._.—3-.‘-.——_.’—————-p—a-1—"'—"——"—=.-—-.n——a.-n———s’———.’—"-'-——"$€%’%=£$$$$-—'--—'--:===%%=='=%¢=-T.T.==

EFEO-EFFF
EFCO-EFDF
EFAO-EFBF
EF80-EF9F
EF60-EF7F
EF40-EFSF
EF20-EF3F
EF00-EFIF

base address of each I/O device.

EXORset USER'S GUIDE

not used
not used
PIA3 (contro1)U109
PIA2 tkeyb.) U115
PIA1 (printer)U7
ACIA U5
PTM U1
CRTC U100

the first address of the decoded address range is the

CHAPTER 5
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The Exokset address decoding PROM’s are coded in order
to implement a 56K-byte contiguous RAM block in map 1.

5.3.5 RAM Section
—.——————..—u-u————————

Two blocks of 32K bytes of dynamic RAM using MCM41l6devices are included on the Main Controller Board : U12
through U27 (block 0) and U28 through U43 (block 1). The
access of the memory is time— multiplexed between the CRTC
and the MPU. Table 5-4 shows the addresses generated by the
CRTC and the MPU during each portion of one MPU cycle.

Table 5—4 Multiplexed RAM Addresses

ADDRESSES FROM
MPU CRTC

AAl3.... MA9
AAl2.... MAB
AA11.... MA?
AA10.... MAG
AA9 .... RA3

I O O I

AA? I I O I

AA6 .... RAD
AA5 .... MAS
AA4 .... MA4
AA3 .... MA3
AA2 .... MA2
AAI .... MA1
AAO .... MAO

 
The CRTC generates the memory row address and is

therefore used as an inherent refresh counter. All of the 128
rows of each memory device are refreshed within 512microseconds. The CRTC also generates the RAM column address,providing the graphic capability (see paragraph 5.2.7.3).

5.3.6 E/ROM Section
—.——-—-o—.———..._———.-————

The ExORset Main Controller Board provides 4 sockets for
up to 32K bytes of E/ROM devices. However, 1 socket (U45) issupplied already populated with EXORbug monitor firmware on
an MCM2732. The three free sockets (U46-U48) provide spacefor up to 24K bytes of user software on MCM2716, MCM683l6MCM68332 or MCM6B364 devices. Refer also to the descriptionof jumper fields K10, K11, K12, K13, K21 and K22 in Chapter 2
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and to the address decoding tables 5-1 and 5-2 in this
Chapter.

5.3.? Display Section
—————n_o—-.p——o—_-—n_n_n_n_n-u-c--

The display section consists of the MC6845 CfiT
Controller, the alphanumeric display and scratchpad RAM, the
synchronization logic, the alphanumeric and graphic shift
registers, the video mixer and the character generator EPROM.

The 2K—byte alphanumeric display RAM uses 4 x MCM2114 1K
x 4 static RAM devices. 1760 bytes (80 characters x 22 lines)
are actually used as display memory, leaving 288 bytes free
for the system scratchpad.

5.3.7.2 Alphanumeric Display

At the display data rate needed to display 80 characters
per line, two characters must be removed from the display
memory at each MPU cycle. The display memory is split into
two blocks, an "odd" block and an "even" block, and
interleaved to appear as an array of 2K x 8 bits to the MPU
and 1K of 16 bits to the CRTC. The MPU and the CRTC access
the display RAM in a multiplexed mode, as shown in Table 5-5.
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Table 5-5 Multiplexed Alphanumeric Display RAM Addresses

ADDRESSES FROM

MPU CRTC 
The MP0 address line A0 is not used as part of the

alphanumeric memory address, but rather is used to gate the
chip select into either the even or odd bank of the array. If
address line A0 is low, it will select the even bank of
memory, when high it will select the odd bank of memory. Two
74LS640’s (U60, U59) form a bidirectional bus switch for the
data lines. The R/W’ line controls the direction of the data
transfer. Two 74LS374 (U61, U62) 0-bit latches latch the
16-bit data flowing to the CRT. The output of these latches
is three-state and is controlled by the CRTC MAO line,
delayed by one character (=MAOSYNC).

All the timing is derived from the central oscillator.
The frequency of this oscillator is at the dot clock rate and
is determined by the system parameters. This clock is 16 MHz
for a 80 character per line display and 8 MHz for a 40
character per line display. The one or the other clock signal
is selected by means of the 74LS157 (U102) multiplexer,
controlled by the PIA3 (U109) PB1 line.

Table 5-6 and Table 5-7 show the relationship between
the character position on the screen and its actual address
in the alphanumeric RAM (offset from the alphanumeric RAH
base address). In the standard ExORset the alphanumeric
display RAM base address is E000.

Note that in the 40 characters per line format, columns
41 through 64 must be filled with blanks (ASCII $20). (This
is automaticallydone when under EXORbug control). Retrace
takes place only after column 64. This display format is
necessary to allow the 40 characters alphanumeric and the
graphic display to be superimposed.
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Table 5-6 Alphanumeric Display Characters Location
(hex offset from alphanumeric RAM base address)

40 characters/line by 16 lines format

COL1 COLZ COL3 ........... COL40 COL41 COLG4

00 O1 02 ........... 27 28 ... 3F
40 C I I I I I I I I I O O O I

B0 O I I I I I I I I I I O O I

O 0 0 0

0 I 0 0

O 0

0 I

 
ROW16 360 361 35:2 sé

< ————-- DISPLAYED CHARACTERS ———— ——> <-BLANKED—>

Table 5-7 Alphanumeric Display Characters Location
(hex offset from alphanumeric RAM base address)

80 characters/line by 22 lines format

OOIIIUDIIOIOCIOC

01 Icocucnnnnoooooo

51 OIOOIOOIOOOOOIOI

A1 uuoclunocooooonu

2 IOOIIIIIIIIIIOII

 
<---------- DISPLAYED CHARACTERS ———————— ——>
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5.3.7.3 Graphic Display
-u——.—_——.—..-———

The EXORset provides a high resolution full graphiccapability, in a raster of 320 dots (40 bytes) by 256 scans.

The CRTC accesses the dynamic RAM cyclically, once perMPU cycle. The RAS signal is generated at each cycle,allowing the dynamic memory refresh to be performed. If a CAS
signal is also applied to one of the 16K RAM blocks, the
contents of this RAM block will appear on the data outputs.These data are loaded from the inverted data bus into the
74LSl65 (U104) shift register. Provided the graphic function
is enabled (PIA3 (U109) PB3 line low), the 8-bit word will beshifted out to the CRT, one memory bit controlling one dot in
the graphic matrix. Table 5-8 shows the matrix coordinates
and the corresponding byte addresses in the graphic memory.

Note that bytes 40 to 63 (columns 321 to 512) should not
be displayed and must be filled with blanks (zeroes) bysoftware.

Table 5-8 Graphic Display Matrix
(hex offset from the graphic RAM base address)

COL1 ... COLE COL9 ... COL16 ..... COL3l3 . COL320

[BIT7 ... BITO][BIT7 ... BITO] ..... {BIT7 ... BITO] 
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5.3.7.4 Video Mixer
———q———.—u_u-9-o

The video mixer combines the horizontal sync, vertical
sync, and video data. The video data includes the character
data, the row and retrace blanking. The video mixer also
combines the graphic and alphanumeric data. If both functions
are selected together, the graphic output signal is
automatically switched to half-intensity, to make the text
easily distinguishable from the graphic pattern. The video
signal is output to connectors J6 and J8. Connector J8 makes
provision for seperate horizontal and vertical signals to be
output.

5.3.7.5 Character Generator EPROM
———————_—u————————

The MCMZTOB (U63) allows the user to modify the
character set by reprogamming. The charcters are built up on
a 5 x 8 matrix with the top row blanked giving effectively a
5 x 7 matrix. Table 5-9 gives the addresses of the character
set in the EPROM. Table 5-10 gives the bit pattern of the
letter I as a programming example.

Table 5-9 Character Generator EPROM addresses

 CHARACTER ASCII CODE PROM ADDRESS

NUL 00 00-07
SOH O1 O8-OF
STX 02 10-17
ETX O3 13-1F
EDT 04 20-27
ENQ O5 28-2F
ACK 06 30-37
BEL 07 38-3F
BS 08 40-47
HT 09 48-4F
LF OA 50-57
VT OB 58-SF
FF OC 60-67
RETURN OD 68-6F
SO OE 70-77
SI OF 78-7F
DLE 10 30-87
DC1 11 88-BF
DC2 12 90-97
DC3 13 98-9F
DC4 14 A0-A7
NAK 15 A8-AF
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SYN
ETB
CAN
EM
SUB
ESC
FS
GS
RS
US
SPACE

I‘

+*"’a-
\W'#'U}$3|-

omOzzrNuHmmmmUOwvmwvnA««wmqmmou~Ho\o
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B0-B7
B8-BF
C0-C7
C8-CF
D0-D7
DB-DF
E0-E7
EB-EF
F0-F7
F8-FF

100-107
108-10F
110-117
118-11F
120-127
128-12F
130-137
138-13F
140-147
148-14F
150-157
158-15F
160-167
168-16F
170-177
178-17F
180-187
188-18F
190-197
198-19F
1A0-1A7
1A8-1AF
1B0-1B7
1B8-IBF
1C0-1C7
1C8-1CF
1D0-1D7
1D8-1DF
1E0-1E7
1E8-IEF
1F0-IF7
1F8-IFF
200-207
208-20F
210-217
218-21F
220-227
228-22F
230-237
238-23F
240-247
248-24F
250-257
25B—25F
260-267
268-26F
270-277
278-27F
280-287
288-28F

CHAPTER 5
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>--'/-—-I.\'II<>€S<C1|'iU!I$U
T

a
b
c
d
e
f
9
h
1
J’
k
1
m
n
o
P
q
r
s
t
u
v
w
x
Y
zi
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290-297
298-29F
2A0—2A7
2A8—2AF
2B0-2B7
2B8-2BF
2C0-2C7
2C8-ZCF
2D0-2D7
2DB-2DF
2E0-2E7
2E3-ZEF
ZFO-ZF7
ZF8-2FF
300-307
308—3OF
310-317
318-31F
320-327
328-32F
330-337
338-33F
340-347
348-34F
350-357
358-35F
360-367
368-36F
370-377
378-37F
380-337
388-38F
390-397
398-39F
3A0-3A7
3A8-3AF
3B0-3B7
3B8-3BF
3C0-3C7
3C8-3CF
3D0-3D7
3D8-3DF
3E0-3E7
3E8-3EF
3F0-3F7
3F8-3FF

CHAPTER 5
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Table 5-10 Character Generator Coding Example

  ASCII $49 
  
 
 PROM ADDRESS

BINARY  
 
   
 
  
 

00000000
00001110
00000100
00000100
00000100
00000100
00000100
00001110 
 

———a.¢.n——.———.p———————--n—————

The light pen connector (J7) allows the user tooptionally connect a light pen to the Ex0Rset. The pinassignments are described in Table 2-7. The light pen strobe
(LPSTR) is input to the MC6845 CRTC (U100). When the light
pen detects a beam, the address is stored in the light penregisters R16, R1? of the MC6845. This enables the user to
make changes in the display by placing the light pen on the
screen next to the character position in which he is
interested. The next time the electron beam hits where thelight pen is, the CRTC will capture the address (characterposition) where it occurs. The user can now have his programread the light pen register and make whatever changes are
desired. If the light pen response is slow compared to the
speed of the processor, the captured address should be offset
to determine the actual address.
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5.3.8 Keyboard and Keyboard Interface
—-o—--—————————————————————————————————

The keyboard assembly consists of a non-decoded full
ASCII key array and a 16-function key array. Figure 5-7 shows
the keyboard matrix organization. Refer to Table 2-1 and
Table 2-2 for pin assignments.

 
      TNT

w E R '1: Y U I o I P l \
_

CTR A s D F G 11 J K L :T-R§'I'- Ll?“’:?F1_“-T_1—T%]_T]:—TEF."tT_“._EF.l_:F.gT_]:iT_1I_‘I‘I‘ V 

ROW — COLUMN :

0-0 0-1 -2 0-3 -4 0- -‘GT6-7 -FF-Tl? -3Tf- 1-5 1-?"E.$116T}?;E:]£Tff;TfiT%:I}fl'}éT[:]:T;I:£T£T;T
_‘‘‘‘;_T:‘r‘l‘;_fi‘;’1‘;§1‘;f1_::.W‘;_‘f‘;*I’;,W’+TF;”'°,"F:_:

  
 
 

 

 
Figure 5-7 Keyboard Matrix Organization

EXORset USER'S GUIDE Page 05-28



THEORY OF OPERATION CHAPTER 5

The ASCII matrix outputs are decoded on the Main
Controller Board using a specialized one—chip microprocessor.
The SCB0241P Keyboard Encoder is a pre—programmed MC3870
microprocessor, used to scan a 64 key keyboard. The keyboard
is scanned by a 74LSl56 open collector 1 of 8 decoder (U118)
driven by 3 bits of port 0. The closed keys in the 8 x 8
array are input to port 1, and are debounced and encoded by
software. The ASCII code is available at port 4, along with
an active low STROBE pulse. The output from port 4 can be
restrained if the READY line is held low. An 8-bit FIFO
buffers the output until the READY line returns to a high
level. In the Ex0Rset, READY is always held high, but PIA2
(U115) PB7 can be used to implement this function, if
desired.

‘ The 16-function key matrix outputs are encoded using
half a MC6821 PIA (U115, A-side), under application software
control (e.g. BASIC-M "ON KEY" statement).

Exonset USER’S GUIDE Page 05-29



THEORY OF OPERATION CHAPTER 5

5.3.9 Debug Circuitry
———————-....¢———————————

The debug circuitry consists basically of the PIA3
(U109) (A—side), the address comparator (U56), the 4K x 1

MCM66L41 breakpoint memory (U74) and the run-one-instruction
counter (U107).

The basic idea of the breakpoint circuitry is to provide
a ninth bit in parallel with the system memory. A breakpoint
is set by writing a zero into the desired memory location of
the breakpoint RAM. When the breakpoint address is
encountered during user program execution, the breakpoint RAM
outputs a zero, which in turn generates an NMI to the
processor. Up to 4K breakpoints may be inserted in a 4K
address window (page). The Exonbug monitor controls the
breakpoint circuitry through the PIA3 (U109). Lines PA4
through PA7 are set to the high-order address value of the
first breakpoint address entered by the operator. These lines
ar compared with the address lines A12 through A15. When a
match occurs, the comparator output activates the breakpoint
RAM. Two lines (PAD and PAl) are used to write into the
breakpoint RAM. One line (PA2) is used to optionally allow
breakpoints to be active only during the MPU write cycles.

A hardware trace function is provided that permits a
user program to be executed one instruction at a time. The
trace is initiated when the system is in an NMI routine from
either a previous trace or having run a breakpoint. The user
program counter value saved on the stack is pointing to the
next user instruction to be executed. Before executing the
Return from Interrupt (RTI) instruction, the trace counter is
started via PA3 of PIA3. The RTI instruction is then
executed, causing the MPU to reload its registers from the
stack and begin executing the next user instruction. In the
mean time the trace counter is counting machine cycles. The
sixteenth cycle after the counter is started will be a fetch
of the op-code for the next user instruction (RTI takes 15
cycles to execute). The trace counter detects the fifteenth
count and generates a pulse to CA2 of PIA3. After one cycledelay, an NMI is generated to the MPU. The NMI is low at the
end of the first cycle of the instruction. This insures that
only one instruction is executed. The first task of the NMI
service routine is to set PA3 line back high, resetting the
trace counter in readiness for the next step.
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5.3.10 Serial Interface
—————————¢-———o—.-o—.u.-—————

The serial interface port (J3) provide an jumperconfigurable serial I/O interface for RS232C,RS422,RS423 and
current loop (using the M68MMll adapter). The Baud rate is
jumper selectable from 50-19600 baud. A detailed description
of this interface is given in Section 2.6. and in Table 2-3.
Refer also to the descriptions of jumper fields K4, K8 and
K20 in Chapter 2.

5.3.11 Parallel Interface

The parallel interface using the PIA1 (U7) provides the
interface between the Ex0Rset and a Centronics-Type printer.

Data on the PIA1 peripheral interface lines PAD through
PA? is output through the drivers and appears at connector J4
as PD (Peripheral Data)l through PD8. This data is clocked by
the DATA STROBE active low output pulse from the PIAl CA2
line. ACKNLG (Acknowledge) is a low-level signal from the
printer to the PIAl CA1 line indicating that a character has
been received. Status signals from the printer are received
on PBO, PBl, PB2, CB1 and CB2.
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5.4 MINI-FLOPPY DISK CONTROLLER BOARD

5.4.1 Introduction

The Mini—Floppy Disk Controller Board consists of a
MC6843 Floppy Disk Controller (FDC). a 1024 x 8-bit E/ROM
containing the resident driver firmware program, a drive
select circuitry, a 16K bytes RAM block, a three-state bus
interface circuitry, and the necessary address decoding logic
to permit accessing from the EXORset bus.

The Mini-Floppy Disk Controller Module occupies 17424
address locations, divided as follows :

--- E800 through EBFF are assigned to the Resident
Driver Firmware

--- EC00 through EC07 are assigned to the MC6843 FDC

--- EC08 through ECOF are assigned to the drive select
latches

--- 8000 through BFFF are assigned to the 16K RAM block

5.4.2 FDC and Data Recovery

The MC6B43 FDC (Floppy Disk Controller) (U21) performs
all read / write and control operations needed to transfer
data to / from the mini-disk drives. Refer to the FDC data
sheet for a detailed description of the FDC operation.

A phase locked loop data recovery circuit is used to
provide the separated data and clocks needed by the FDC. The
PLL data recovery circuit consists of a frequency / phase
detector circuit (U15) with filter network, a voltage
controlled oscillator (U26), two synchronous 4-bit counters
(U2, U16), and five flip-flops (U17, U27, U28). Gate U1 is
inserted in the loop only for test purposes. The center
frequency of the VCO is normally 4.0 MHz with a lock range of
3.8 to 4.2 MHz. Lockup time will be less than 304
microseconds.

The Raw Data signal from the disk drive unit is a
combination of a 250 KHz clock signal and data. This signal
is applied to an input flip—flop circuit consisting of two
serially connected flip—flops (U17). This circuit generates a
negative output pulse with a pulse width equal to one VCO
time period (approximately 0.250 microseconds). This negative
pulse is used to preset the first reference counter (U16)
with a 9 and to set the output of the first data flip-flop to
a logic high level.

In the data format used in the disk system, the incoming
data stream can have only one consecutive pulse missing. By
loading the first reference counter with a 9, it will produce
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a positive output transition within 15 VCO pulses (3.750
microseconds), thus generating a clock edge even if the data
pulse is missing. This reference counter will also produce a
carryout pulse on the 16th VCO pulse (4 microseconds). This
pulse is then compared with the carryout output of the second
reference counter (U2) by the frequency / phase detector,
thus providing a reference for the VCD. ‘

The negative output transitions of the first reference
counter are inverted and used to clock the first data
flip-flop (U27), causing the output to change to a logic low
level. If another data pulse is present in the incoming data
stream, then the first data flip-flop is once again set by
the input flip—flop circuit. However, if no data is present,
then the output of the first data flip-flop will remain at a
logic low level until set by a data pulse, which must occur
within 64 microseconds of the last data pulse in order to
avoid initiating an error message. When the data pulse is set
and the first data flip—flop is set, the next output pulse
produced by the reference counter causes the second data
flip-flop to toggle, producing the NR2 (Non-Return to Zero)
data (RDT) required by the FDC.

5.4.3 16K RAM Block

go-.————————————-o-.-—————————-o..—————_—__—————--o

Data bits DO’ through D4’ are latched into two
addressable latches (U20, U29) responding to address EC08
(ambiguous addresses up to ECOF). These five bits are used to
select the mini-disk drives and control the drive motors.
Table 5-11 shows the function of each bit.
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Table 5-11 Mini-Floppy Drives Select Lines

FUNCTION

Drive 0 selected
Drive 1 selected
Drive 2 selected (not used)
Drive 3 selected (not used)
All drives desselected
Drive motors off

 
X = don't care
(1) provision for double-sided diskettes
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5.4.5 E/ROM Resident Driver Firmware
_——————up-————————un-————__————-o-n———a-——

The Resident Driver Firmware stored in the E/ROM device
is used to control all of the Mini-Floppy Disk Systemhardware operations.
5.4.5.1 Initialization
——-———¢p-.-————

When the Mini-Floppy Disk System is initially accessed
by the user, a defined initialization procedure must be used.
when the Mini—Floppy Disk System is used with XDOS, this
initialization procedure is automaticallyperformed when the
command XDOS is entered by the user. However, if the
Mini-Floppy Disk System is used in conjunction with a user
designed system, the user must include this initialization
procedure in his program. Parameters for the initialization
procedure are stored in nine sequential bytes, as described
in Table 5-12.

5.4.5.2 Error Messages

The ninth byte (FDSTAT) of the initialization procedure
contains a hexadecimal error message (from 30 to 39). If no
error occurred during the disk operation, then the carry bit
will be reset and the FDSTAT byte will contain the
hexadecimal number 30 (ASCII 0) : no error. However, if an
error does occur, then the carry bit will be set and the
FDSTAT byte will contain a hexadecimal number of 31 to 39
(ASCII l to 9) that relates to a specific error message. If
an error occurs, any disk operation in progress is halted,
and control is returned to the user. Each of the error
messages (and their corresponding hexadecimal and ASCII
characters) is explained in Table 5-13.
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Table 5-12 Initialization Parameters for a User Prepared DOS
Program

BYTE NAME DEFINITION

CURDRV CURRENT DRIVE — This byte contains the number
of the selected drive unit (0 or 1).

1,2 STRSCT STARTING SECTOR - These two bytes contain the
physical sector number of the first sector to
be used (starting sector). For single density
mini-disks, this starting sector number must
be between 0 and 27F (hex), inclusive.

3,4 NUMSCT NUMBER OF SECTORS - These two bytes contain
the number of sectors to be used. This number
includes a partial sector read, if one is
requested. For single density mini-disks, the
sum of the numbers contained in the STRSCT
byte and the NUMSCT byte cannot be greater
than 280 (hex) when read or write operations
are requested.

LSCTLN LAST SECTOR LENGTH - This byte, during read
into memory operations, contains the number of
bytes to be read from the last sector to be
used. This number should be between 1 and 128,
since each sector contains 128 bytes. If this
number is not between 1 and 128 (inclusively),
a CRC error will result when the last sector
is read.

CURRENT ADDRESS - These two bytes contain the
first address from/to which data is to be
read/written during disk read/write
operations. The Resident Driver Firmware
automaticallyupdates this entry after each
sector is read/written. During write test
operations, these two bytes contain the
address of a one byte data buffer. ‘

FLOPPY DISK STATUS — This byte contains a
status indicator returned from the Resident
Driver Firmware. If an error occurred during a
disk operation, the carry bit will be set on
return to the caller, and this byte will
contain a number indicating the type of error.
If no error occurs, then the carry will be
reset and this byte will contain the
hexadecimal number 30 (ASCII 0).
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Table 5-13 Disk Error Messages

FDSTAT ERROR DESCRIPTION / POSSIBLE CAUSE
(HEX) CODE

NO ERRORS — This status indication is returned
when no errors have occurred in the disk
operation. On return to the user, the carry
bit is cleared.

DATA CRC ERROR - This status is returned when
the CRC following the data is in error. This
error would occur after the sector has been
read and, if appropriate, written into memory.
The CURADR byte will not be updated for the
sector with the error. In multiple sector
operations, the equation listed at the end of
this table can be used to determine the sector
number of the physical sector in which the
error occured.

Possible causes of this error include
miswriting and misreading the data and/or CRC.
If the error occurred during WRVERF or RWTEST,
the sector should be rewritten. Otherwise,
another attempt should be made to read the
sector. The Disk Driver will attempt to read
the sector 5 times before returning this
error.

DISK WRITE PROTECTED — This status is returned
whenever an attempt is made to write to a
diskette that is write protected (the diskette
has the write protection tab punched out).
Note that during XDOS initialization, certain
information is written onto the diskette. The
write protection tab must be covered with a
piece of opaque tape to allow writing on the
diskette.

DISK NOT READY — This status is returned when
an operation is attempted with a disk that is
not ready.
Possible causes of the not ready status
include the drive unit door is not closed, the
diskette is not up to speed, the diskette has
been inserted into the drive with the wrong
orientation, the drive interface cable is not
properly inserted.

READ DELETED DATA MARK - This status is
returned when an attempt is made to read a
sector that is prefaced by a deleted data
mark. The sector will not be read into memory
or written onto the diskette, and the CURADR
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byte will not be updated for the sector in
error. The equation listed at the end of this
table can be used to determine the physical
sector in error when this error occurs during
a multiple sector operation.
A possible cause of this status is that a
deleted data mark was intentionally written to
the sector.

TIMEOUT - This status is returned when the
track address has not been found after five
attempts.
Possible causes of this error include
attempting to read or write a bad track or
sector or an unformatted disk. Reformatting
the disk may eliminate this error. This error
may also occur as a result of a bad head
alignment.
INVALID DISK ADDRESS ~ This error occurs when
the sum of the STRSCT and NUMSCT bytes are
greater than the number of sectors on the
disk. The RESTOR command does not check for
this error.

SEEK ERROR ~ This error occurs if a restore is
completed incorrectly or track 0 is found
before a seek operation is completed. This
error may occur during a restore if the drive
is not connected to the controller.

DATA MARK ERROR - This error occurs if a valid
data mark for the sector being read has not
been found. This error message occurs before
the sector is read, and prevents the sector
from being read. The CURADR byte is not
updated for the sector in error. The equation
provided at the end of this table can be used
to determine the number of the physical sector
in error, when this error occurs during a
multiple sector operation. The Resident Driver
Firmware will attempt to read the sector in
error five times before returning this error
message.

Possible causes of this error include
misreading and miswriting the disk.

ADDRESS MARK CRC ERROR ~ This error occurs
when the CRC of an address mark is incorrect.
This error occurs before the sector is read or
written, and stops the operation in progress.
The CURADR byte is not updated for the sector
in error. The equation provided at the end of
this table can be used to determine the sector
number in error, when this error occurs in a
multiple sector operation.
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Possible causes of this error include
miswriting the address mark or its CRC when
formatting the disk, and misreading the
address mark or its CRC. The Resident Driver
Firmware will attempt to read the sector in
error five times before returning this error
message.

EQUATION : PSNE = STRSCT + NUMSCT - SCTCNT - 1

where : PSNE is the sector number of the physical
sector in error.
STRSCT is the contents of the STRSCT byte.
NUMSCT is the contents of the NUMSCT byte.
SCTCNT is the two byte value contained in
locations $B and SC. This value is set equal
to the contents of the NUMSCT byte at the
beginning of a disk read or write operation,
and is then decremented before each sector
operation.
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5.4.5.3 Resident Driver Firmware Entry Points
———a--nan-p-.-o4.n_s————————————

Various entry points (addresses) are available to the
user to perform specific operations contained within the
E/ROM Resident Driver Firmware. These entry points are
provided in Table 5-14. This table is divided into three
parts : the initialization and error check routines part, the
disk operation routines part, and the line printer driver
routines part. For all of the firmware entry points described
below, the content of the registers is unspecified both upon
entry and exit from the subroutine (except where otherwise
indicated). Each entry point is accessed by executing a "jump
to subroutine" instruction (JSR). The parameters must have
been set up in RAM as indicated for each specific function.
Upon entry to a disk routine, all MPU registers are saved, as
well as the user’s top of memory vector. Before returning
from a disk routine, all registers and the top of memory.
vector are restored. If an error occurred, the FDSTAT byte
will be changed accordingly, and the carry bit set.
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Table 5-14 Resident Driver Firmware Entry Points

FUNCTION

OSLOAD E800 This entry bootloads the disk operating
system, initializes the stack pointer and
drive electronics, and restores the head
position of drive 0 to track 0. The bootloader
and operating system's retrieval information
block from sectors 23 and 24 (decimal),
respectively, of drive 0 are loaded into
memory beginning at location 32 (decimal) (20
hex). Control is then passed to the bootloader
by jumping to that location. If a disk error
occurs, the error number is printed at the
system console and control is returned to
EXORbug. No user parameters need to be
specified when the Resident Driver Firmware is
entered at this entry point. The firmware will
initialize all the required parameters.

FDINIT E822 This subroutine initializes the FDC. No user
parameters are required by this subroutine and
none are modified by it. This subroutine does
not change location FDSTAT or the state of the
carry bit.

CHKERR E853 This subroutine checks for a disk error if
called immediately after return from a disk
operation by checking the carry flag. The
subroutine just returns to the user if no
error occurred (carry clear). If an error did
occur (carry set), then the subroutine prints
an E followed by the contents of FDSTAT (in
ASCII) and two spaces at the system console.
It then gives control to ExORbug. Other than
FDSTAT, no user parameters are required. (If a
disk error occurs, the Resident Driver
Firmware will load the appropriate data into
FDSTAT). CHKERR does not modify any user
parameters.

PRNTER E85A This subroutine prints an E at the system
console followed by the contents of FDSTAT (in
ASCII) and two spaces. FDSTAT is the only user
parameter required by PRNTER. It does not
modify any user parameters.
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DISK OPERATION RDUTINES :

READSC E869 This entry causes the number of sectors
(beginning with STRSCT of CURDRV) to be read
from the NUMSCT byte into memory beginning at
CURADR. The CURADR byte is updated to the next
address to be written to after each sector is
read. This entry point initializes the LSCTLN
byte to 128 (decimal) so that all of the last
sector read will be written to memory. This
routine does not change CURDRV, STRSCT, or
NUMSCT.

This entry causes the number of sectors
(beginning with STRSCT of CURDRV) to be read
into memory beginning at CURADR. The CURADR
byte is updated to the next address to be
written to after each sector is read. This
entry point does not change LSCTLN, so that
only a portion of the last sector read may be
written to memory. This routine does not
change CURDRV, STRSCT, NUMSCT, or LSCTLN.

This entry causes NUMSCT sectors beginning
with STRSCT of CURDRV to be read to check
their CRC’s. The sectors are not written to
memory. This routine does not change CURDRV,
STRSCT, NUMSCT, LSCTLN, or CURADR.

This entry point causes the data at CURADR and
CURADR+1 to be written to bytes of NUMSCT
sectors beginning with STRSCT of CURDRV.
After all of the sectors have been written.
they are read back to check their CRC’s. This
routine does not change CURDRV, STRSCT,
NUMSCT, LSCTLN, or CURADR.

RESTOR This entry point causes the head of CURDRV to
be restored to track 0. The drive must be
ready or restore will return an error. RESTOR
does not verify that STRSCT and NUMSCT are
valid. RESTOR is used to position the drive‘s
head at known track before using the drive.
(The OSLOAD routine restores drive 0). RESTOR
does not change CURDRV, STRSCT, NUMSCT,
LSCTLN, or CURADR.

This entry point causes the head of CURDRV to
be positioned at the track containing STRSCT.
This routine does not change CURDRV, STRSCT,
NUMSCT, LSCTLN, or CURADR.

WRTEST This entry point causes the byte of data
pointed to by the address in CURADR and
CURADR+1 to be written to bytes of NUMSCT
sectors beginning with STRSCT of CURDRV. This
routine does not change CURDRV, STRSCT,
NUMSCT, LSCTLN, or CURADR.
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WRDDAM E87E This entry point causes a deleted data address
mark to be written to NUMSCT sectors beginningwith STRSCT of CURDRV. This routine does not
change CURDRV, STRSCT, NUMSCT, LSCTLN, or
CURADR.

WRVERF E881 This entry point causes NUMSCT sectors
beginning with STRSCT of CURDRV to be written
from memory beginning at CURADR. CURADR is
updated to the address of the next byte to be
read from after each sector has been written.
After all of the sectors have been written,
they are read back and their CRC’s are
verified as in RDCRC. This routine does not
change CURDRV, STRSCT, NUMSCT, or LSCTLN.

T

WRITSC E884 This entry point causes NUMSCT sectors
beginning with STRSCT of CURDRV to be written
from memory beginning at CURADR. CURADR is
updated to the address of the next byte to be
read from after each sector has been written.
This routine does not change CURDRV, STRSCT,
NUMSCT, or LSCTLN.

LINE PRINTER ROUTINES :

LPINIT This entry point exists only to keep MDOS III
compatibility. In MDOS III systems, this
subroutine initializes the PIA interfacing
with the line printer from a reset condition.
In the Ex0Rset, this is done by the EXORbug
monitor at RESTART. Therefore LPINIT returns
only to the caller program.
This subroutine sends the contents of the A
accumulator to the line printer. If a printer
error occurred, carry is set on return to the
caller. The LIST routine detects the paper
empty and printer not selected conditions as
printer errors.

This subroutine sends a character stringpointed to by the index register X and
terminated by a 04 to the line printer.
This subroutine performs the same as LDATA
except that this subroutine does not print a
carriage return and line feed prior to string.
It also uses LIST to send characters to the
printer.
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5.3.5.4 Disk Mini-Diagnostic Routines
————-.—.—————.-—.a—_o_o——

The interactive disk test program included in the disk
driver E/ROM is described in CHAPTER 3, paragraph 3.5.2. A
Disk Mini-Diagnostic (DMD) routine is also available in the
E/ROM resident firmware. This routine permits the user to
easily execute any disk function a single time and print the
status or to continuously execute disk functions and keep an
error count in a RAM location. The locations used by the DMD
are listed (by name) in Table 5-15. Both single execution
operations and continuous operations are described in the
following steps.

1. Single Execution Operation

In order to execute a disk function one time,
set up the locations of CURDRV, STRSCT, NUMSCT,
LSCTLN, and LDADDR as required for the function.
Next, put the entry point address of the function
into EXADDR and a non—zero value in ONECON. Then, by
typing the Ex0Rbug command EB98;G, the FDC will be
initialized, CURDRV will be restored, and the disk
function specified by EXADDR will be executed one
time on CURDRV. Upon completion of the disk function
or detection of an error, the status is printed at
the console (the letter E followed by a single digit
0 to 9), and control is returned to EXORbug. Before
starting the DMD, the stack pointer S should be set
to a valid area by using the ExORbug command R5. (The
EXORbug stack pointer value is acceptable).
Example :

.0/xx 00 (LF) Current drive 0
0001 xx 02 (LF) Starting sector 200
0002 xx 00 (LF)
0003 xx 00 (LF) Number of sectors 1
0004 xx 01 (LF)
0005 xx 40 (CR) Last sector length 40
.20/ xx 01 (LF) Buffer address 100
0021 xx 00 (LF)
0022 xx E8 (LF) Read partial sector
0023 xx 6D (LF)
0024 xx FF (CR) Execute routine once
.EB98;G E0 Execute ; no error
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2. Continuous Execution Operation
——————————————————————n————————

In order to continuously execute a disk
function, set up locations CURDRV, STRSCT, NUMSCT,
LSCTLN and LDADDR as required for the function.
Next, put the entry point address of the function
into EXADDR and a zero into ONECON. Then, by typing
either EB98:G (to start DMD at TOP) or EB90:G (to
start DMD at CLRTOP, clear the two byte counters),
the FDC will be initialized, CURDRV will be restored,
and the disk function specified by EXADDR will be
continuously executed on CURDRV until one of the two
byte counters is incremented to 0. when a counter
reaches 0, an E followed by an indication of the last
disk status will be printed at the console, and
control will be returned to EXORbug. The user can
also cause DMD to stop on the first error of a given
type by initializing the corresponding counter to
FFFF and entering DMD at TOP.
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Table 5-15 Disk Mini—Diagnostic Routines

DEFINITION

CURDRV normal operations.
STRSCT Same as for normal disk operations.
NUMSCT Same as for normal disk operations.
LSCTLN Same as for normal disk operations.
CURADR Set up by DMD from LDADDR before each

execution of the requested disk function.

FDSTAT Same as for normal disk operations.
LDADDR These two bytes must be set up by the user

with the data he would normally put at CURADR,
DMD will update CURADR to LDADDR before each
execution of the requested disk function.

EXADDR These two bytes contain the address of the
entry point of the disk function (READSC,
WRVERF, etc.) to be executed by DMD.

This byte contains a flag that indicates if
the disk function is to be executed once or
continuously. If the byte is zero, the disk
function will be executed continuously. If the
byte is non-zero, the disk function will be
executed once.

This area contains one two-byte counter for
each possible status return from 0 to 9. For
example, 60 and 61 contain a two-byte count of
the 0 status returns, 62 and 63 contain a
two-byte count of the 1 status returns, etc.

CLRTOP EB90 This location is the entry address of DMD and
clears the status counters.

TOP EB98 This location is the entry address of DMD
without clearing the status counters.
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5.4.5.4 Recording Format
——n——-o-._——o———-—

The format of the data recorded on the diskette is
similar to the IBM 3740 format. Data is recorded on the
diskette using frequency modulation techniques (each bit
recorded on the diskette has an associated clock bit recorded
with it). These clock and data bits (if present) areinterleaved. By definition, a Bit Cell is the period between
the leading edge of one clock bit and the leading edge of the
next clock bit. (Thus, the Bit Cell is one clock bit and onedata bit if the data bit is present).

When referring to serial data being written to or read
from the disk drive, a byte is defined as eight consecutive
Bit Cells. The most significant Bit Cell is defined as Bit
Cell 0, and the least significant Bit Cell is defined as Bit
Cell 7. During a write operation, Bit Cell 0 of each byte is
transferred to the diskette first, with Bit Cell 7 being
transferred last. correspondingly, the most significant byteis transferred last. During read operations, Bit Cell 0 of
each byte will be read from the diskette first, with Bit Cell
7 last. As with writing, the most significant byte will also
be read from the diskette first.

The Mini-Floppy Drives are capable of recording up to 40
tracks of data. The tracks are numbered 0 to 39. Each track
is made available to the recording head bv moving the head
with a stepper motor and carriage assembly controlled by the
FDC. The diskette is rotated by the drive motor at a speed of
300 rpm. Table 5-16 shows the mini—disk track format, and
Table 5-17 is the track / physical sector number conversion
table.
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PHYSICAL

Table 5-16 Mini—Disk Soft Sector Format

START/END

(1)
(2)
(3)
(4)
(5)
(*)

6 x 00
1 x FE (1)
TRK

PATTERN

Index gap.

Sync bytes
Address mark

C7 (2)
Track number

1 x 00
SEC Sector number
1 x 00
2 x CRC
ll
6 x 00
1 x FB (1)(*)
128 x DATA
2 x CRC
2?

37

Data pattern
Clock pattern
This field is
This field is
This field is
Deleted data mark :

(**) CRC polynomial :

EXORset USER'S GUIDE

Address CRC (**)
Identifier gap
Sync bytes
Data mark

x FF

C7 (2)
Data
Data
Data

CRC (**)
x FF gap

x FF Track gap

written once at start of each track

CHAPTER 5

repeated 16 times (one for each sector)
written once at the end of each track

F8
x“16 + x“12 + x‘5 + 1
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Table 5-17 Track / Physical Sector Conversion Table

Single-Sided Disks

Double-Sided Disks
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CHAPTER 6

DEVICE LOCATION AND SCHEMATICS

This chapter contains the component location diaqrams
and schematics of the EXORset Main Controller Board and
Mini~Floppy Disk Controller Board. Component location
diagrams and schematics of the video display monitor, the
minimfloppy drives, and the power supply are in their
respective maintenance manuals (see APPENDIX A, B, and C).
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CHAPTER 7

PARTS LIST

This chapter provides the parts list for the EXORset
Main Controller Board and Mini-Floppy Disk Controller Board.
The list reflects the latest issue of hardware at the time of
printing. 
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%3*tIsPLAv LEVEL

E06

H65D9SET100
IS ITEM

BEARING S3AH?703E51A
SC 8/M PC COMPCNENI
EA 810 01 O1-GZDEZMUE
FA 020 O1 M68§NTYPKG~E
FA 030 01 30~G93G2M02
FA 035 O? 67-G2Da6B02
FA 0A0 01 56~G92OBMO1
FL 0&0 01 H¢8EXORSET/D1

;,_xXEX3102

12"

0

CRT:XRSEI 100
FAMILY

QUANTITY U/M
1n0O000U EACH
Tu9D9000 EACH
1aG000O9 EACH
1s0OD0O0 EACH
1n0O0G90 EACH
Tn00DOD0 EACH

SING£E LEVEL BILL OF MATERIAL EXPLOSION

DATE
92/25/32
03/on/52
02/26/82
05/04/52
05/05/82
05/07/32

TYP COMPONENT DESCRIPTION
MAK
MAK
MAK
HAK
BUY
BUY

FINAL ASSYJEKCRSET 100
HARRANTY PACKAGE - EURUPE
POBER CORD
EXORSET 33/100 SCFTUfiRE
PLASTIC BAG '

EXORSET LITERATURE PKG



E06

01-G2032M02
DISPLAY LEVEL 18 ITEM
DRAWING 01-G2032M02

E/H FC COMPONENTSC
EA
FA
FA

in
3M
:H
‘FA

FA
FA
FA
VA

{FR
§FA
:

FA
FA

BTU
020
O30
O00
050
060
0?0
0&0
000
1G0
110
120
130
1&0
1A5

01
D1
01
G1
01
01
01
01
01
01
01
01
01
0?
01

15-G&0&bM01
15-Gh0h2H01
15-GAOASMO1
15-G2036M01
01-GLOh0H01
01-G3003M01
01NH980&B93
01-G2006M02
01NU980&C19
01-G121éBOA
O1-GZGBSHDT
30-GZOSAMO1
30-G9302M03
30-GZOAOMO1
7SN09A02A18

I MORE u

‘

FA15001b2-G9L01fiD1

SINGLE LEVEL BILL OF MATERIAC EXPLOSION

FlNAL AS$Y:EXORSET 100

0
FAMILY

OUANTITY
1o000000
10000000
1¢000000
19000000
1o000000
11000000
1u000000
10000000
2u000000
13000000
1n000000
1o000000
19000000
1.000000
Lo000000

U/M
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH

DATE
05/07/82
05/07/82
05/07/82
05/07/82
05/07/82
05/07/82
05/07/82
05/07/82
05/10/82
05/07/82
05/07/82
05/07/82
05/07/52
05/0?/B2
05/10/82

TYP
SUY
BUY
BUY
BUY
BUY
HAK
BUY
MAX
BUY
RAK
MAK
BUY
BUY
BUY
MAK

COHPO0ENT DESCRIPTION
EOTTOHJEXDRSET 100
KEYBOARD PANEL:EXORSET10D
FRONT PANEL:EXORS£T100
COVERJROOD SET 100
SHTCH P/S JSET 100/33
ASYJMAIN CNTRaSET100 TSTD
KEYBOARD: UNDECODED
MONITOR ASSY1EXDR$ET 100
DISK DRiVE U/SML FRNY PNL
PUB ASYIFDC S£T100
BACK PANEL ASSY SET 100
CABLE HARNESS $ET100/MAIN
FLAT CABLE:DSK DRV YO CNT
FLOPuDRV:ADAPT CEL SET100
FO0T;RUB8ER éHM HOLE



E06 SINGLE LEVEL BILL or MATERIAL EXPLOSION
01-82032302

SC
FA
FA
FA
FA
FA
Fk
FA
FA
FA
FA
FA
FA

150 01
160 01
170 01
180 01
190 01
200 01
210 01
220 01
230 01
2&0 01
250 01
260 01

FA 270 01
FA 280 01
FA 290 01

fim_0E59LAY LEVEL 13 ITEM
§T¥GRAHING U1-G2032M02

B/M PC conponawr
A2—s9a9jM01
07—GAOééM01
o7«caoaeMo2
o7—caoa7no1
75«caoA5Mo1
75-GAOL9MD1
18NU9603AA1
02NH9006AAé
3eNu9SoeA19
3a~u9no&co5
DhSH9990009
0ASU998DO05
0LNH900SA38
03SH99ADA08
D3SH99ADh1L

% MORE *

FA3000103S099£D&20

C“-£06
01—G2O32M02

DISPLAY LEVEL IS ITEH
DRAHING 01-G2032H02
SC E/M PC COMPONENT
FA 300
FA 310
FA 320
FA 330
FA 3&0
FA 350
FA 360

01
01
01
01
01
01
01

MMSGERMZ

03809900620
03309950320
0hSH998D00h
0hNH9005Ah0
O2SU990DO0L
h2NH9A01A92
SA-GL053M01

FINAL ASSY:EXORSET 100

O

0

FAMILY

GUANTITY U/M
1c000000
1o0000D0
1.000000
1u000000
1a000000
1.000000
1.000000
1u0U0000
1o000000
1.000000
12.00000
15-00000
6.000000
13o00000
8n000000

FAMILY

QUANTITY
£u000000
bn000G00
Ln000000
Ls000000
Ta000000
3c00000O
1-000000

EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH

U/M
EACH
EACH
EACH
EACH
EACH
EACH
EACH

DATE
05/07/52
95/07/32
05/07/82
05/07/32
05/12/52
05/12/52
us/07/32
05/12/32
05/07/52
95/07/32
osxo7/52
05/07/82
05/07/32
05/07/32
05/12/32

SINGLE LEVEL BILL OF MATER§AL EXPLOSION

FINAL ASSY:EXORSET 100

DATE
05/12/52
05/12/82
05/07/82
05/12/82
05/07/82
05/12/82
05/13/82

TYP
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY

TYP
BUY
BUY
BUY
BUY
BUY
BUY
BUY

COMPONENT DESCRIPT[ON_
I1E:CABLE 2.5x1x1og -_
GAUZE FILTER saiwoo /LUNG
GAUZE FILTER 351100/SHORY
BRcKr.PoIEnT10nEIR sevzoo
TAPE:RUBER;$LF*ADH5V:SUAR
TAPE:RUBBR:3£F-ADHSV:0VAL
RES VAR 100K can 10%
NUT:HEX-POT M10 x 0.75
KNOB UPRITE RND 13x6 GRAY
CAPJKNDB 13MM GRAY
HSHRJFLT 503x008 SCYI
HSHR:LKIT:Ja xo.5stv1
HASHERJNYLON Max9x.s (HM)
SCR:PHFIL:HAu0XDs7X8 seao
SCR:PHFIL:ML X0-?X1LSBLO

COMPGNENT DESCRIPTEON
SCRJPHFILJML X0o?X20SELO
SCRJPHFELJHE X0uSX20SBLO
HSHRJLKITJJ3 X0e6SCYI
WASHER FLAT H3 9:0 X 028
NUTJHX Hh X0n7 X3c2 SCYI
FSTNRJFLAT CABLE SLF ABHS
LABEL:UfilT NUMBER



E06

O1-G3D03M01
DISPLAY LEVEL 15 ITEM
DRAHING 91-G3003HO1

PC COMPONENTSC B/M
EA 010
FA 020
FA 030
FA OLD
FA 050
FA 060

01
02
01
01
01
01

01-GSOOSM11
51-GSOOAMO1
51—G5002MO3
51-GSOOOMOL
S1-GSOOOHOS
OGSH-12AA53

SINGLE LEVEL BILL OF MATERIAL EXPLOSION

A$Y:MAIN CNTRoSET100 TSTD

0
FAMILY

UUANTITY
1o90000G
13000900
10000000
10000000
10000000
1a0D000U

U/H
EACH
EACH
EACH
EACH
EACH
EACH

DATE
08/25/81
09/30/B?
09/30/81
09/30/81
09/30/81
05/05/82

TYP COM¥’ONENT uescpglpnon
MAK ASYJXSET MAIN cmR.BI3nuN‘r
MAR ICoPRG.EXBUG1-A
MAK 1c.PRG.cHAR—1;EN.ub3
MAR ICoPRGsAODR.DEC U50
HAK ICoPRGIADDRnUEC U51
HAK RESsFlLM 1/AH:5%;1.SK OHM



E06
01-G3003M11

DISPLAY LEVEL IS ITEH57ynRAu1Ns
8/H PC COMPONENTSC

EA
FA
FA
FA
FA
FA
FA
FA
FA
FA
FA
FA
FA
FA
FA

010
020
021
022
023
020
025
026
027
028
029
030
032
040
0&5

01
01
01
01
01

01
01
01
01
01
01
01
01
01

01

8A—G3003H01
06SH~12£A19
06SH~12&A25
06SH—1Z&A29
06SH—12AA3?
06SH—126A65
0650-12fiAh7
06SU—12bAé9
06SH«126A61
06SH*12hA51
0680-12LA?3
0680-12AA81
06SH~12L810
5?NH9626AéS
S1NW9626A37

* MORE N
FA0500121-

§0‘£oé
G9632H03

SINGLE LEVEL

01—G3003M11
DISPLAY LEVEL 18 ITEM
oaauruc
sc 3/»
ea 010
r: 020
FA 021
rs 922
PA 023
FA 024
FA 025
FA 025
F: 027
FA 028
FA 029
FA 030
FA 032 01

mhrn Ono 01
ayrz ans 01

PC
01
01
01
01
01
01
01
01
01
01
01
01

COHPGNENT
8b~0E003MOT
0659-12&A19
0680-12fiA25
0650-12bA29
06SH~12LA3?
0650-12&AhS
06SH«1Z&Ah7
0659-320159
0650-12hA61
06Sfi~12&AA1
06SH*12fiA73
06SH~12LA81
06SH-125810
S1NH9626Ah5
S1N09626A3?

I KORE a

SINGLE LEVEL BILL OF HATERIAL EXPLOSION
ASY:XSET MAIN CNTR.BD.UNT

FAMILY

QUANTITY
1.000000
1.000000
1.000000
1.000000
2.000000
1.000000
1.000000
16000000
2?.00000
3.000000
1.000000
3.000000
2.000000
1.000000
5.000000

U/H
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH

DATE
11/1¢;a1 auv
11/19/51 auv
11/19/81 auv
11/19/31 auv
11/19/81 auv
11/19/51 euv
11/19/81 BUY
11/19/81 any
11/19/81 auv
11/19/81 auv
11/19/a1 auv
11/19/81 any
11/19/31 suv
11/19/as BUY
11/19/81 auv

BILL OF HAIERIAL EXPLOSION

ASY.XSET MAIN CNTR.BD.UNT
FAHELY

OUANIITY
1.000000
1.000000
1.000000
1.000000
2.000000
1.000000
1.000000
1.000000
2?.00000
3.000000
1.000000
3.000000
2.000000
1.000000
5.000000

U/H
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EflCH
EACH

TYP
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY

DATE
11/19/81
11I19l81
11/19/31
11/19/81
11/19/31
11/19/81
11/19/81
71/19/81
11/19/31
11x19/31
11/19/81
11/19/81
11/19/81
11/19/81
11/19/81

?YP

BUY

RESJFILH
RES1F]LH
RES:FILM
RESJFILH
RES:FILH
RESJFILH
RES:FILH
RESJFILH
RESJFIL”
RESJFILH
RE33FILH
RE3:FILM

CORPONENT DESCRIPTION
PCBJEXORSET 5 MAIN CNTRLR

1/50:53:56
1/501551100
1/601551150
1/AH15X:330
1/LH!5X:589
1/&H:5%:820
1/flH1SX:1.DK
1/&U:5%:3.3K
1/AH:5%:A70
1/&U15X:10K
1/£H:5¥:Z2K
3/&H:5XJ330K

RES NT 10F SIP 9-2.2K
RES NT 10? SIP 9-10K

COMPONENT DE$CRIP?l0N
PCBJEXORSET 5 MAIN CRTRLR
RES.FILH
RESJFILH
RESJFIEH
RESJEILH
RESJFILH
RESJFILH
RES:FILH
RES:FILM
RESJFiLH
RES:FILH
RESJEILH
RESJFILH

1/00155156
3/001531100
1/bU:SX:150
T/5015x5330
1/AV)SX:b80
1/501529820
1/hVO5%:1.0K
1/6U:SX:3.3K
T/001531070
1/GH:SX110K
1/0UJ5X:22K
1/flUJ5%:330K

fees NT 10F 51F 9—2.2x
‘RES NT 10P s1?'9-1ox

OHM
OHM
OHH
OHM
090
GHH
OHM
OHM
OHH
OHM
OHH
OHM

OHM
OHH
OHM
OHH
OHM
OHM
OHH
OHM
’oHn
OHM
OHH
OHH



FA0500121-89632003
E06
O1—G3005M?1

DISPLAY LEVEL 15 ITEM
onawzme
SC B/M PC COMPONENT
FA 059 01 21~G9632M03
PA 051 01 21NH9b06A06
FR 052 01 21NH9702A09
FA 05¢ 01 21~e9é32Mo2
FA 055 01_23Nw9618A29
FA 056 01-23Nu9o18A31
FA 05? 01 23Nu961aA21
FA 059 01 20—G9o2aM01
FA 05% 01 s1Nu961sa81
FA 051 01 51NU9615B9b
FA use 01 51NU9b15B2?
FA 953 01 s1Nu9615F28
FA 05¢ 01 51Nu9615s83
Ffi 065 01 51Nu9615F8e
FA 066 01 S1NH961SB6S

* MORE s
FA06?0151N09615B?1
€05 SINGLE LEVEL
01—s3003M11

QXSPLAY LEVEL 15 I?EH
Baauiws
sc B/M PC COHPONENT
¥A no? 01 S1Nv961SB71
FA 068 01 51nu9é15B29
FA 06? 01 51Nu9é1SA28
FA 970 01 S1NH961SB31
FA 071 01 51NH9615F3?
FA o?2 91 S1uu9s1sFa?
FA G?3 91 51NH9615E3?
re 97¢ 91 51Nu9é15E91
FA o?s 01 5$Nu9b15F¢2
FA 0?6 01 S1NN9615C20
FA 0?? 01 S1N0961SC21
FA 078 01 S1NU961SC22

SINGLE LEVEL BILL OF HLTERIAL EXPLOSION
ASY1XSET MAIN CNTR.BU.UNT

FAHIL¥

u/n 0.15
EACH 11/19/S1
EACH 91/23132
EACH 03/03/32
EACH 11/19/81
EACH 11/19/81
EACH 11/19/81
EACH 11/19/81

_tAcH 11/19/81
EACH 11/19x31
£ACH 11/19/31
EACH 11/19/31
EACH 03/26/82
Eficn 11/19/at
EACH 11/19/81
EACH 11/19/81

OUANTITY
2.000000
2.000000
115.0000
1.000000
3.000000
3.000000
5.000000
1.000000
1.000000
1.000000
3.000000
1.000000
1.000000
1.000000
1.000000

BILL or mATER1Au EXPLOSION
AS¥:XSET MAIN*CNTR.BD.UNT

FAMILY

0UA&?lTY
2.000000
1.000000
1.000000
1.00000€
1.000000
£.000000*
32.00000
3.000000
1.000000
2.000000
1.000000
1.000000

DATE
11/19/81
11/19/81
11/19l81
11/19/81
11119/81
11/19/31
11/19/81
11/19/81
11/19/81
11/19181
11/19/81
11/19/81

0/M
EACH
EACH
EACH
EACH
EACH
EACH
EAGH
EACH
earn
EACH
EACH
EACH

FA 079 01
FA 080 01
FA 081 0T

51NU9615E88
51NH961SE93

,S1NU9é3SFOS

2.000000
1.000000
1.000000

EACH
EACH
EACH

11/19/81
11/19/83
11/19/81

5 MORE H

FA08203S1NH9615C23
$06 SINGLE LEVEL
0?-G3003H11

DISPLAY LEVEL 13 IIEM
BEARING
SC BIN PC
FA 09? 01
FA 098 03
FA 099 01
FA 100 01
FA 10? 01
FA 102 OT
FA 103 01
FA 10$ 01
FA 110 01
FA 11? 01
FA 1?? 01
FA 115 01
FA T15 01

COMPDNENE
S1NV9615£9£
s1~u9é1sE99
S1NU9615F63
51NH961SA36
§1NH9615H?1
51Nu9615F60
S1N0961SF61
s1mu9515Fo1
sanuqexsnaz
s1~u9615s?5
asnueozéaes
sinuooascwa
aaNu961oA1a

FA 115 01 A8NH9610A0?
FA 120 01 09NH9811AO2

» MORE *

BILL OF fiATERIAL EX9LOSION
ASY3XSET MAIN CNTR.BD.UNT

FAMILY

DATE
11/19/81
11/19/81
11/19/81
11/19/81
11£19/81
11719/81
11/19181
11/19/81
11/19181
1T[19l81
11719/81
11/19l81
11/19/81
11/19/81
11119/81

ounurxrv U/H
1.000000 EACH
2.000000 EACH
5.099900 eacu
1.900000 EACH
2.000000 sacs
1.000000 EACH
1.000009 EACH
1.009000 eacu
1.oooo9o§£ncn
1.oooooafiEAcH
2.090000 sacu
1.000000 eacn
1.090050 sacn
1.000000 EACH
32.09009 eacn

TYP
any
aux
suv
any
auv
auv
any
any
any
BUY
BUY
Bur
BUY
auv
any

TYP
BUY
BUY
BU?
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY

TYP
BUY
BUY
BUY
wt‘
BUY
BUY
BUY
BU?
BUY
BUY
BUY
euv
auv
BUY
BUY

coupouzwr DESCRIPTION
CAP: can. 22 PF 2.5 Mn
CAP.FXD-C£R:.01HF sov 10%
cAP,cEao.tuF sovoc LL.?10
car. can. 0.1 or 5 an
CAP:SDL TAN? 1.0»? 35v
CAP:SOL TAN? 1o.onp 35v
CAPpELEC asus 25v
CAP; can. TRIfl 6-30 PF
IC ncaaanp 28 PIN '

Ic ACIA HC6850F;2A PINS
1c HC6821F an PIN
IC:HDh650SSfi;LOPIN
IC SC802L1P:&0 Pxu PLSTC
xc nceaopp top
1c MC1A5SP1 3 PIN

COMPONENT DESCRIPTION
IC HEX BUFFER ET97 16 PIE
IC MC1a88L 1&,PIfi
IE MCAOBLP 1L PIN
IC MCLOALP‘T& PIN
IC ZILOG Z610&-A 18 PIN
IC HCN211&—20 18 PIN
IC HCH£1?6BP-20 16 PIN:
IC.SN7ALSO0N 1L PIN
IC SN7£LSO1N 1A PIN
IC5SN7ALS02N 15 PIN
IC 8N?hL50&N 1A PIN
IC SN?hL30BN 1b PIN
It
It
IC

SN?4LS10N
SN?£LS1&N
SN?bLS20N

TLPIN
10 PIN

P03 1APlN

conponsnw nescaxrrxon
IC SN?hL8279N 16 PIN PLS
zc sn?aLs3?au 20 91M
1c.s~7aL3oaou.2o PIN
In H£?A06P(1& PIA
It SN7bL56bSN 20 PM PLS¥
xc Mcsaaav 16 FIN
IE ncsaavp 16 PIN
1c SN?qLS85N 1. PIN
It Hc78L05cP 3 PIN
NAx1C:?§L05ACG SPIN HTL
D10DE:SIL.1NA1L8/1N91h
Ic.xK113SB*HOII 18 PIN
TRANS NFN 2N390& SH H} S?
TRANS nPu=2~aao1 case 29
SKT:IC BIL 1aP L0 PROFILEX



FA1210109NU981TAO&
E06
01*G3003H11*fihD1SPLAY LEVEL 15 1150

0000100
sc B/M PC COMPONENT
FA 121 01 09000511100
:0 122 01 09000010009
FA 123 01 09NR98t3A15
PA 120 01 09009011021
FA 12s*01 09NH9811A22
:0 12¢ 01 0900981112?
FA 12? 01 09000311033
F0 100 01 00009005022
rn 101 01 29—0900sn01
FA :03 01 23009802072
FA 100 01 a0nu9af$A03
FA 105 01 2900900501?
FA 150 01 25009502001
FA 151 01 28NH9§O2DOL
FA 152 01 28Nu9802D56

n 0005 u

fig_FA1S30128NH9802D5?
“nfl 505 SINGLE LEVEL

01“G3003M11 '

DISPLAY LEVEL IS {TEN
DRAUING
SC E/H
F0 153

PC CONPONENT
01 28NH980Z05?

FA 15h 01v28N99802C29
FA'T55 01'28NH9802B21
FA 156 01 28NH9802C&3
FA 15? 01‘28NU980ZC52
PA 158 01
FA 159 01
FA 160 01
FA 170 0$
FA 171 01
F! 1?? 01
FA 17& 01
FA 180 01

28NH9802B30
20009302030
2auu9302s3s
20009302512
23009002013
28NH9802E3é
10009010101

nMSGERH1

28NH9802f63

SINGLE LSVEL BILL OF MATERIAL EXPLOSION
ASY:XSET MAIN CNTRoBD-UN?

FSHILY

U/H
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH

‘F9075
10019/31
11719/81
11119/a1
11?19/81
10/19/a1
0021010100103132
11119102
1f119/01
10/19/81
11219/81
11/19/0111719/8111019/81
11/19/31

DUANTITY
£bu00000
6.000000
8c000000
1.000000
6.000000
18o00000
1¢000000
1o000000
13-00000
5.000000
10000000
36-00000
A.00O000
1.000000
1.000000

BILL or MAIERiAL EXPLOSION‘
ASY:XSET HAIR CNTRiBDuUNT

FAHILY

U/H aars
eacu 11/19/81

2.000000 EACH 11/19:01
0.000000 5000 10/19/31
4.000000-stun 11/19/31
2.000000 eucu 10:19/31
1.000000 £000 11/19/31
1.000000 EACH $1/19/81
0.000000 eaca 11/19/31
1.000000 EACH 11/19/81
1.000000 ancu 11/19/51
1.000000 5AcH»01/as/02
1.000000 sac» 03/18/82
1.000000 EACH 12/09/51

00401110
1.000000

113
001*
auf
001
000
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY

TYP
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY

COMPONENT;DESCRIPTl0N
SKT:EE-0IU”16P L0 PROFELE
SKt:IC BIL 18? L0 PROFILE
sK1.Ic 010 249 L0 PROFILE
sKr.:c 010 239 L0 PROFILE
SKT:IC BIL 00? L0 PROFILE
SKT:IC“D1L 20? L0 PROFILE
SK¥:IC 01L 30 L0 PROFILE
x1AL.0nHz.ac-130 0055
PIN: TEST.POINT
couu as 910 .156: SAEPKG.
ALARH:AUDIO/CONTIN-HARBLE
JUHPER1SH0RTING INSULATEO
HEAOER:DBL 000 2 PIN
HEADER:3 P05 SINGLE LINE
HDRJSNGL R00 LPIN .1000»?

CORPONENT DESCRIPTION
‘RDR:SNGL ROW SPIN a10OCNT
050050.000
050050.001
H£A0£n.0aL
nEA0sn.0aL new 10 PIN
HEADER:DEL RH 1290 .1o0c0
HEADER 0eL_Rou POST 100:0

RON STR PCB AP
RON POST 6P1N
ROM 8 PIN

HDR:0BL R08 36 PH o100CNT '

CONN PC B0 HEADER 10 FIN
CONN:RECT-HALE 8 PIN

BUY CONN:RECT*MALE 23 PIN
BUY
BUY

HEADER:3 PIN UNPROTECTED
PAD HRTE NYL T0~5 I/u



E06 SINGLE LEVEL BILL OF MATERIAL EXPLOSION

S1-GSOOLND1 l€oPRG-EX8UG1.L
DISPLAY LEVEL 15 ITEM FAMILY
DRAHING 51—GS00hM 0
SC B/N PC COMPONENT OUANTITY U/H DAYE TYP COMPONENT DESCRIPTION
EA 010 01 51—G9615MO5 1.000000 EACH 09/29/81 BUY EPROM AK X 8 EPROH

¥MSGERP2

E06 SINGLE LEVEL BILL OF MATERIAL EXPLOSION

S1~G5002H03 ICoPRGoCHAR—GEN.U63
OISPLAY LEVEL 15 ITEM FAMILY
DRAHING S3~G5002M 0
SC B/M PC COMPONENT DUANTIIY U/H DATE TYP COMPONENT DESCRIPIION
EA 010 01 51NH961SC?3 1.000000 EACH 09/29/8? BUY IC C2?0B 2h PIN

»MSGERH2

606 SINGLE LEVEL BILL OF RATERIAL ENPLOSION
51—G5000M0b 1CuPRGaADDR.0EC U50

DISPLAY LEVEL 15 ITEM FAHILV
DRAHING S1~G5000M 0
SC B/M PC COMPONENT 0UAN¥1TY U/M DA7E TYP COMPONENT DESCRIPTION
EA 010 O1 51NH9615G80 1.000000 EACH 09/29/81 BUY IC:%CH76L1DC 2L PIN PLSTC



IMSGERHZ

E06 SINGLE LEVEL BILL OF MATERIAL EXPLOSION
S1*G5000HO5 ICoPRGcADDRoDEC U51

DISPLAY LEVEL IS ITEM FAMILY
DRAHING 51-G5000M O

-

SC B/H PC COMPONENT UUANTIYY U/M BATE IYP COMPONENT DESCRIPTION
EA 010 01 51NU9615G80 1.000000 EACH 09/29/81 BUY IC:MCH76L1DC ZL PIN PLSTC

‘”n*MSGERH2



NNSGERMZ

E06

01~G121éE0b
UISPLAY LEVEL 18 ITEM
DRAWING 01-G1216BOL
SC B/M PC COMPONENT
EA 010 01 01-G1216B13
§A 020 01 51-GSODZMDS

*VSGERM2

E06

01*G1216B13
EISPLAY LEVEL 18 ITEM
DRAHING 01~G1216E13

B/H PC COHPCNENTSC
EA
FA
FA
5A
FA
FA
FA
FA
FA
FA
FA
FA
FA
FA
FA

005
010
020
030
0&0
050
060
070
080
085
100
110
115
120
130

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

BA-86215801
0650-12LA33
0650-12AA3S
UOSH-12&AA7
06SU~12AAh9
0650-12LA57
0680-12&A81
06SH—12bB10
0650-12&B22
08~G9703M03
09NH9811A15
09NH9811A22
1LNU9L16A01
20~G9628M01
21NN9?0ZA09

* MORE *

FA1A00121-G9632M01

0

PHB ASYJFDC SET100

0

FAMILY
PUB ASYJFDC SET100

QUANTITY U/M
1.000000 EACH 01/28/82 BUY PUB ASYJFDC SET100

SINGLE LEVEL BILL OF MATERIAL EXPLOSION

DATE TYP COMPONENT DESCRIPTION
UNTST

1.000000 EACH 12/23/81 HAK IC PRG FBC 9.C SET 33/100

FAMILY

OUANTITY
1.000000
1.000000
1.000000
2.000000
1.000000
2.000000
2.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000

U/M
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH

SINQLE LEVEL BILL OF MATERIAL EXPLOSION

UNTST

DATE
03/02/82
11/16/81
11/16/31
11/16/81
11/16/81
11/16/81
11/16/81
11/16/81
11/16/81

EACH 03/12/82
EACH
EACH
EACH
EACH
EACH

11/16/81
11/16/81
11/16/81
11/16/81
11/20/81

TYP
BUY
BUY
EUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BU¥
BUY
BUY
BUY CAP; CER.

COMPONENT DESCRIPTION
PUB
RES:FILH
RES:FILM
RES1?ILM
RESJFILN
RESAFILH
RESJFILH
RESJFILM
RESJFILM

* FDC
1/hH:5%:220
1/&035X:270
1/AH:3%9820
1/LH:5%:1.0K
1/h¥J5XJ2.2K
1/QHJSXJZZK
1/bH:S%:330K
1/bH:S%J1.0M

GHH
OHM
OHM
OHM
OHM
OHM
OHM
OHM

CAP:FXD FLH 0.01 UF
SKTJIC DIL ZAP LO PROFILE f_SKT:IC DIL b0P L0 PRGF1LE'%-
PAD MNTG NYL TO*5 T/N

TRIM 6-30 F?
BUY CAP:CERO.1UF SOVOC LL.110



EgFR

E06

01"G1216B13§0D1sPLAv LEVEL IS ITEM
G1»G1216E13

PC COMPONENT
G1 21-G9é32MG1
01 21—G9632H0a
01 23NH9618A29
01 23Nv9618A33
01 23—G9b18M01
01 29*G9805H01
01 A8Nu9b1OA21
D1 51NH9615A28
01 S1NH9615B31
01 51Nu9é1S8é5
01 51NH961SC21
01 S1NH9615C23
01 51Nw961SC2a
01 S1NH9615C25
01 S1NH9615C28
n HORE ¥

DRAHIfiG
SC B/H
FA 1&0
FA 150
FA 160
FA 170
FA 180
FA 190
FR 200
FA 210
FA 220
FA 230
FA 2&0
FA 250
FA 260
FA 270
FA 280

£¢flFA29001S1NH9615C70
E86 SINGLE LEVEL

01—G1216B13
fiI5PLAY LEVEL 18 ITEM
QRAHING 01-51216813
St B/H PC COMPONENT
FA 290 01 S1NH9615C70
FA 300 01 S1NN961SC?5
FA 310 01 S1NH9b15E88
FA 320 01 S1NH961SE9T
FA 330 01 51NH9615E92
FA 340 01 S1NU9b15F02
FA 350 O1 S1NH9615F09
FA 360 01 S1NH9b1SF16
FA 3T0 01 S1NU961SF35
FA 380 01 S1NU9615F63
FA 390 01 51NH961SG38
FA 392 01 S1Nw961SF26

£00 01 51NH9615G78
A10 01 S1—G9b26H01
020 D1 51»G9626M02

I MORE N
FAa3001S5NH9A03A05

FA
FA

E06 SINGLE LEVEL

01*G1216B13
DISPLAY LEVEL 15 {TEN
DRAHING 01-G1216813
SC B/H PC COH?ONENT
FA A30 01 55NH9A03A05

P08

0

BILL

PUB

BILL

P03

0

SINGLE LEVEL BILL 0? MATERIAL EXPLOSION

ASY:FOC SET100 UNTS?
FAMILY

DATE
11/20/51
03/12/82
11/16/81
11/16/81

EACH 03/12/82
EACH 11/16/81
EACH 11/16/8?
EACH 11/16/81
EACH 11/16/B?
EACH 11/16/81
EACH 11/16/81

13000000 EACH 11/16/81
13000000 EACH 11/16/81
Aa000000 EACH 11/16/bi
23000000 EACH 11/16/81

OUANTITY
20300000
23000000
33000000
3o000000
23000000
33000000
1.000000
13000000
13000000
13000000
23000000

U/M
EACH
EACH
EACH
EACH

OF MATERIAL EXPLOSION

ASY:FDC S£1100 UNTST
FAMILY

UUANTITY
13000000
13000000
13000000
13000000
13000000
33000000
63000000
13000000
13000000
13000000
23000000
13000000
13000000
13000000
13000000

U/H
EACH
EACH
EACH
EACH

DATE
11/16/81
11/16/51
11/16/31
11/16/81

EACH 11/16/81
EACH 11/20/81
EACH 11/16/81
EACH 11/16/81
EACH 11/16/81
EACH 11/16/81
EACH Oh/02/52
EACH 11/16/8?
EACH 11/16/81
EACH 03/12/82
EACH O3/12/82

OF MATERIAL EXPLOSION

ASYJFDC SET100 UNTST
FAMILY

QUANTITY U/M DATE
23000000 EACH 11/16/81

TY?
euv
auv
BUY
euv
euv
auv
auv
BUY
Buv
auv
euv
BUY
suv
euv
euv

'TYP
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY

TYP
BUY

COMPONENT DESCRIPTION -

0301 UF 235 MMCk?! CER3
Ch?! CERo 56 PF 235 NM
CAPJSUL TANT 130MF 35V
CAPJZZHF 3 25V
CAP! ELECT 031 UP
PIN) TEST POINT
TRANS ups MPS6S71
1c HCh02AP 1a PIN
1c Mcaoaap 1a PIN
xc HC1b55P1 8 P2»
IC SN7LLSOaN 1a PIN
It s~7aLs3ou 14 PIN
ac SN7ALS32N 14 PIN
IC SN7aLS7LN 14 PIN
1c SN7hLS161N 16 pan

COMPONENT BESCRIPTION-V
Ic SN7ALS139N no? 16'PlN
rc SN?h17N 1L PIN --

zc SN7hLS10N 1AP1N
IC snvausoou 1a PIN
1c s~7aLs122~ 1a PIN
1c 7hLS2ALN S16 20 PIN
Ic SN7ALS2b6J 14 PIN
1c SN?ALS1?5N 16 PIN
It DM7&LS21N 1a PIN
xc SNYLLSGAON 20 PIN
1c s~7aLs3a~ 1a PIN PLSTC
IC Hnaesossp no PIN "E -

NAxIC379L0SACG 39:» MIL
NTHRKJRES 7/138K SIL BPIN
NTHKJRES ewzzo/330 SIP as

COMPONENT DESCRXPTION
EJCTR CRO u062THK/ BHITE



NMSGERMZ

E06 SINGLE LEVEC BILL OF MATERIAL EXPLOSION
f

01-02006002 MONITOR ASSYJEXORSET 100
DISPLAY LEVEL 13 IYEH FAMILY
DRAHING 01—G2006M02 0
SC B/H PC COMPONENT OUANTITY U/M DATE TYP COMPONENT DESCRIPTION
EA 010 01 01NH980hC15 1.000000 EACH 12/16/81 BUY MONITOR CRT YZIN 115/230V
FA 020 01 15-GA037M01 1.000000 EACH 12/02/81 BUY SHROUDJEXORSET 100
FA 030 01 21NV9?02A09 1.000000 EACH 05/07/82 BUY CAP:CERO.1UF SOVUC LL.110
FA 0&0 01 Z8NH9802E37 1.000000 EACH 03/01/82 BUY HEADER ASSEMBLY:3-PIN PNE
FA 050 01 0650-12£A81 1.000000 EACH 05/07/82 BUY RESJFILM 1lLH:5%:22K OHM
FA 060 01 30-G2038H01 1.000000 EACH 05/0?/82 BUY BRIGHTNS CNTRL CBL SET100
FA 06$ 01 30~G20A2fl01 1.000000 EACH 05/08/82 BUY VIDEO CBL ASSY SET100
FA 060 01 h2—G9G01M01 1.000000 EACH OS/08/B2 BUY TIEICABLE 2.SX1X10O
FA 070 01 03N09006830 2.000000 EACH 05/12/82 BUY SCRJHX H0 SF/TP Mb.2 X 13
FA 080 01 00809990009 2.000000 EACH 05/07/82 BUY NSHR:FLT h.3X0.8 SCYI

x%SGERM2

E06 SINGLE LEVEL BILL OF MATERIAL EXPLOSION

01-G203SM01 BACK PANEL ASSY SET 100
BISPLAY LEVEL 13 ITEM FAHILY
BRAHING 01~G2035M 0
SC B/M PC COMPONENT QUANTITY U/M DATE TYP COMPONENT DESCRIPTION
EA 010 01 64—GA039H01 1.000000 EACH 12/Oh/51 BUY BACK PANELJEXORSET 100
PA 020 01 15—GA020M01 1.000000 EACH 02/16/82 BUY COVERJBCK PNL1ALUM BLACK
FA 030 01 07CU&0??B01 1.000000 EACH 12/0A/81 BUY FRAME:FAN FILTER
FA 0A0 01 91CHL062B01 1.000000 EACH 12/Oh/81 BUY FILTER.FAN
FA 050 01 S9NN9807A30 1.000000 EACH 12/06/81 BUY FAN:115V/5053/200/160 CHH
FA 055 01 30-G2039H01 1.000000 EACH 05/03/82 BUY FAN EARTH CABLE SET100
FA 060 01 75NH9A02A17 3.000000 EACH 05/08/82 BUY SHOCK.MNT RUBBER - FAN
FA 070 01 A3NU9002A9L 3.000000 EACH 05/08/82 BUY INSERT:BRASS-FAN
FA 0?5 01 07-GAOASHO1 1.000000 EACH 05/08/82 BUY ADH TAPE FILT.FAN SET100
FA 080 01 30—G2029H01 1.000000 EACH 12/0h/81 BUY CBL ASYJZSPOLJSETSS
FA 090 01 30—G2028fl01 1.000000 EACH 12/0A/81 BUY CBL ASY:SOPOL:SET33
¥A 130 01 h0NU9801B05 1.000000 EACH 12/16/81 BUY 80 PSH SPOT MOM SOLDER
FA 1A0 01 02NH9006AL3 1.000000 EACH 02/Oh/82 GUY SH HARDUARE DRESS NUT
FA 1A5 01 38NH9LOLC02 1.000000 EACH 02/Oh/82 BUY SH HARDHARE:RED CAP
FA 1A7 01 30-G20h3H01 1.000000 EACH 05/07/82 BUY FLA? RIBBON CBL RESET $0

I MORE *
FA1500109NN9803A26

 



E06

01—G203SM01§fEn1sPLAv LEVEL 33 ITEM
naauxus o1~e2o35n
sc B/M PC COMPONENT
FA 150 01 09NW9803A26
FA 155 01 h3NN9002A97
FA 15? 02 23~u9so2e29
FA 160 91 3o—s2oa1Mo1
FA 170 oz 38Nu9L0&C01
FA 200 oz 03SH99hD308
FA 210 01 o3su99an312
FA 220 01 03SU99hDA08
FA 239 01 o3su99aan12
FA zao 01 o2su99enooa
FA 250 01 oasu99sooo5
FA 260 01 o3su99ao31e
FA 270 01 o3su994n32s
FA 259 01 a2sw99ouoo2
5. 290 01 oasw99aooaa

'

n MORE‘?
aL_ra3ouo1o2uu9ooeAa5

E06 SINGLE LEVEL

01-G2035H01
DISPLAY LEVEL IS ITEH
DRAHING O1-G2035M
SC B/H PC COMPONENT
FA 300 01 02NH9006AA5
FA 310 01 0ANH9005A&0
FA 320 01 0hNU9005A39
FA 330 01 L3NH9002B0h

SINGLE LEVEL BILL OF MATERIAL EXPLOSION

BACK PANEL ASSY SE? 100

O

BILL

FARILY

TYP
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY

DATE
02/23/82
05/10/82
05/12/82
05/10/82
02/16/82
12/05/81
05/10/82
05/08/62
05/08/82
05/08/82
05/10/82
05/12/82
05/12/82 BUY
05/08/82 BUY
05/08/82 BUY

DUANTITY
1.000000
2.000000
1.000000
1.000000
2.000000
5.000000
2.000000
1.000000
2.000000
2.000000
3.000000
1.000000
2.000000
9.000000
9.000000

U/M
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH
EACH

OF NATERIAL EXPLOSION

BACK PANEL ASSY SET 100

0
FAMILY

QUANTITY U/M DATE TYP
2.000000 EACH 05/12/82 BUY
3.000000 EACH 05/12/82 BUY
2.000000 EACH 05/12/52 EUY
2.000000 EACH 05/08/82 BUY

COMPONENT DESCRIPTION"
CONNECTOR:BNC SOCKET
HASHER.ENC INSULATION
CONN:ENC SOOHM-Us1o9a B/U
VID CEL To ENC CON SET1OD
CAP.COvER {17.SSHM)
SCR.PHFlL:M3 X0.5X8SBLO
SCR:PHFIL:M3 X0.5X12SBLD
SCR:PHFIL:ML.0X0.?X8 SBLO
SCR:PHFIL:H& xo.?x12sBLO
NUT;HX MA xu.7 x3.2 SCYI
H$HR.LKIY:J& x0.S3cv1
SCR:PHFiL:M3 X0.5X16SBLO
SCR:PHFIL.M3 x0.5x2SSaL0
NUT.Hx H3 X0.S x2.a SCYI
H$HR:LK1T.J3 X0.hSCYI

COMPONENT DESCRIPTION
NUT:DOHE H3 BLK DIN 1587
HASHER FLAT M3 9.0 x 0.8
UASHER.NYLON M3 7.0 X 0.5
DISTANCE ROLL NYL M3X3HM



roe
M6809SET33

DISPLAY LEVEL 15 115»
oegwrwe S3AU77G2B83A

B/H PC COMPONENTSC
FE
FA
FA
FA
FL

010
020
025
0&0
030

0?
01
01
O1
01

nX“K302b
F06
U1vG2016M01

DI5?LAY LEVEL 15 ITEM
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* MORE X
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EACH
EACH
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BUT
BUY
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BUY

COMPONENT DESCRIPTION
FINAL ASY XRSET 3; 220v
Exofisar 33/100 SOFIHARE
Pough conn

_HARRANTY PACKAGE e EUROPE
EXORSET LITERATURE PKJ

CORPONENT BESCRIPIIUN
ASYJBDTTOH SET33
ASY MAIN CNToSET33
PUB ASYpFDC SET100
SCR~ME?PC DIN?981 2u9X13
CARD GUiDE3bSL0T:SET33
SCR-METRE DIN7981 2o9X22
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APPENDIX A

M2000 9" CRT SERVICE MANUAL

 

 





 

6‘) MOTOROLA "V0- 
MODEL M2000 (9"-—- CRT)

TABLE 1 M1000--100 TTL 5" P4
Ii/11000-155 COMPOSITE
M‘l000—190 DIRECT DRIVE

  
  
 

  
  

M20D0—10O TTL
M2000—I 55 COMPOSITE
M2000—355 COMPOSITE 9" P31
*Al| CRT’: are without anti-reflective faceplates. 

GENERAL INFORMATION
The models described herein are fully transistorized [except
CRT) and applicable for displaying alphanumeric charac-
ters. All models will accept TTL or composite video inputs
depending on jumper positioning. The exception is Model
M1000-190 which is designed for direct drive aPF'Iications
only.
more: The Model M2000-1'00 (rm is supplied factory
wired as a model M2000-155 (composite video} version.
See schematicdiagram for jumper locations.

The CFlT'S employed are of the magnetic deflection type
with integral implosion protection. An operating voltage of
12 volts DC @ 650 mA (typical) is required from an ex-
terna! power supply for the M1000 models. The M2000
models require an external 12 volts DC @ 900 mA (typi-
cail.

MOTOROLA INC.
K,__ Display Systems

1299 E. Algonquin Road, Schaumburg, IL. 50196 312/397-8000

FAEPC-410139

MODEL SIGNAL INPUT ‘CRTSIZE 8.: PHOSPHOR

    
 

Service Manual
0VPI6

M1000 and M2000
SERIES

(See Tanlble I)

 
 
  

  

MODEL M1000 I5" — CRT)

CAUTION
NO WORK SHOULD BE ATTEMPTEDON
ANY EXPOSED MONITOR CHASSIS BY
ANYONE NOT FAMILIARWITH SERVIC-
ING PROCEDURES AND PRECAUTIONS.
 

Input and output connections for these models are made
through a 10-pin edge connector on the signal circuit card.
Output connections are provided for an optional remote
brightness control, except on the Model M1000—1El0.

Two plug-in etched circuit cards are utilized, a signal cir-
cuit card and a deflection circuit card. Components are
mounted on the top of the circuit cards and copper foil on
the bottom. Schematic reference numbers are printed on
the top and bottom of each circuit card to aid in the loca-
tion and identification of components for servicing. All
standard operating/adjustment controls are mounted in a_
convenient manner on both circuit cards.

VP 16 PART NO. B8P25253A23—6
6/81 PRINTED IN U.S.A.

© MOTOFl0LA,INC.1981
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SAFETY WARNING

CAUTION: NO WORK SHOULD BE ATTEMPTEDON AN EXPOSED MONITOR Ci-lASSiS BY ANYONE NOT
FAMFLIAR WITH SERVECING PROCEDURES AND PRECAUTIONS.

1. SAFETY PROCEDURES should be developed by
habit so that when the technician is rushed with re-

pair work, he automaticallytakes precautions.

2. A GOOD PRACTICE, when working on any unit,
is to first ground the chassis and to use only one

hand when testing circuitry. This will avoid the pos-
sibility of carelessly putting one hand on chassis or

ground and the other on an electrical connection
which could cause a severe electrical shock.

3. Extreme care should be used in HANDLING THE
PICTURE TUBE as rough handiing may cause it to
implode due to atmospheric pressure (l4.? ibs. per
sq. in.l. Do not nick or scratch glass or subiect it to

any undue pressure in removal or installation. When
handling, safety goggles and heavy gloves should be
worn for protection. Discharge picture tube by
shorting the anode connection to chassis ground (not
cabinet or other mounting parts). When discharging,
go from ground to anode or use a well insuiated piece
of wire. When servicing or repairing the monitor, if
the cathode ray tube is replaced by a type of tube
other than that specified under the Motorola Part
Number as original equipment in this Service Manual,
then avoid prolonged exposure at close range to un-

shieided areas of the cathode ray tube. Possible dart-
ger of personai iniury from unnecessary exposure to
X~ray radiation may result.

4. An ISOLATION TRANSFORMER should always
be used during the servicing of a unit whose chassis is
connected to one side of the power line. Use a trans-
former of adequate power rating as this protects the
servicernan from accidents resulting in personal iniury
from electrical shocks. It will also protect the chassis
and its components from being damaged by acci-
dental shorts of the circuitry that may be inadver«
tently introduced during the service operation.

5. Always REPLACE PROTECTIVEDEVICES, such
as fishpaper, isolation resistors and capacitors and
shieids after workingon the unit.

6. if the HiGl-i VOLTAGE is adjustable, it should aE~
ways be AD3USTED to the level recommended by
the manufacturer. if the voltage is increased above
the normal setting, exposure to unnecessary X-ray
radiation could resuit. High voltage can accurately be
measured with a high voltage meter connected from
the anode lead to chassis.

CD

7. BEFORE RETURNING A SEFWICED UNiT, the
service technician must thoroughlytest the unit to be
certain that it is completeiy safe to operate without
danger of electrical! shock. DO NOT USE A l_iNE
ISOLATION TRANSFORMER WHEN MAKING
THIS TEST.

in addition to practicing the basic and fundamentai
electrical safety rules, the following test, which is re-

lated to the minimum safety requirements of the
Underwriters Laboratories should he performed by
the service technician before any unit which has been
serviced is returned.

‘.___..u $000 UifM:‘VOLT lOFi H!G}iEE‘li AC VClI.TMETEfl

NOTES 1 REPEAT EACH CHECK WITH THE LINE CORD
REVERSED IN ‘THE POWER OUTLET.

'2 l\.‘lEl‘EFi FIEADWG MUST NOT EXCEED
71', VGLT5AC.

"H07" LEAD OF METET! T0 £ACH
Ac votmsrzn

g _‘

_. exeoseo PART or CABINET...
AS WELL AS THE CIIBTNET,

GYIUUND LLAD OF METER TO ANY EARTH
GROUND SUCH AS A COLD WATER PIPE \

VQLTSAC

3560 OHM 10 WATT l'lES§5TD5€
INSULATGR

Voltmeter Hook~up for Safety Check

A 5000 ohm per volt AC voltmeter is prepared by
shunting it with a 1500 ohm, 10 watt resistor. The
safety test is made by contacting one meter probe to
any portion of the unit exposed to the operator such
as the cabinet trim, hardware, controis, knobs, etc.,
whiie the other probe is heid in contact with a good
"earth"ground such as a coid water pipe.

The AC voltage indicated by the meter may not ex‘

ceed 7‘/;:. volts. A reading exceeding 7’/2 volts indicates
that a potentially dangerous leakage path exists be-
tween the exposed portion of the unit and "earth"
ground. Such a unit represents a potentially serious
shock hazard to the operator.

The above test should be repeated with the power
piug reversed, when applicable.

NEVER RETURN A MONITOR which does not pass
the safety test untii the fault has been located and
corrected.



 

ELECTRICAL SPECIFICATIONS *

— Movevivvo Moowzooo

PICTURE TUBEICRT): 5" measured diagonally (‘I27 mm}; 9" measured diagonally (228 mm);
‘I3 sq. in. viewing area (84 sq. cm); 44 sq. in viewing area (284 5q.on§l;

_

55° deflection angle; P4 phosphor 90° deflection angle; integral implosion-
standarci protection; P4 phosphor standard ex-

‘ cept P31 phosphor In Model M2000-355.
¥2V DC at 650 mA

 
  
   

   
   

 
 

 
  
  

 
  
 

 
   

 
12V DC at 900 rnA

COMPOSITE VIDEO INPUT: 0.5V to 2.5V composite P/P, sync negative (input
7

» impedance: 74 ohms terminated, 12k ohms unter- :

minated), or
"

' 5

TTL INPUT: 2.5V to 5.0V P/P, video drive, sync positive at or =

put (input impedance: 75 ohms video termination,"
>2I< ohms vertical and horizontal}

DIRECT DRIVE INPUT: 2.5V to 5.0V P/P, video drive, negative verticai sync
' (E90 uSee lVlIn., 400 uSec max.l, positive horizontal

‘drive (25 uSec min. to 30 uSec max.). (Input impe-
dance: 75 ohms video terrnination,>33Uohrns hori- '

zontal drive,>2kohms vertical sync.)

POWER INPUT:
INPUT SIGNALS:   

    
    

I-‘IESOLUTION: 650 II;'t:s“:ente,.5OO lines corners
_ __ _

'

VIDEO RESPONSE: Within -3 aena Hz to 12 MHz .
.

E

LINEAFRTY: Within 2% as measured with standard EIA bali chart and dot pattern
HIGH VOLTAGE: 9.0 kV at 50 uA beam current, nominal I

HORIZONTAL 13.0 uSec: maximum ' '

RETRACE TIME:
_

3

SCANNING FREQUENCY: Horizontal: 15,750 Hz _-l_~_5DO Hz; Vertical: 50/60 Hz
I

:
ENVI RONIVIENT: Operating temperature: 0°C to 50° C ;.-;

Storage temperature: -40 ° C to +65° C '

Operating altitude: 10,000 feet maximum (3048 meters)
Designed to comply with applicable DH EW rules on X—Radiation
Designed to enable listing under UL Specification 478
4.0" H, 5.12" W, 8.68” D {without 7.25" H, 9.50" W, 9.48" D (184 x

power supply) (117 x 130 x 220 mm) 243 x 241 mm) '

* Specifications subject to change without notice.
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SERVICE NOTES
CIRCUIT TFIACING
Component reference numbers are printed on the top and
bottom of the plug-in circuit cards to facilitate circuit
tracing. In addition, control names and circuit card ter-
minal numbers are also shown and referenced on the
schematic diagrams in this manual.
Transistor elements are identified as foliows:

E —— emitter, B »- base, and C -~ collector.

COMPONENT REMOVAL
Removing components from an etched circuit card is facili-
tated by the fact that the circuitry {copper foil) appears on

one side of the circuit card only and the component leads
are inserted straight through the holes and are not bent or
crimped.
It is recommended that a solder extracting gun be used to
aid in component removal. An iron with a temperature
controlled heating element would be desirable since it
would reduce the possibility of damaging the circuit card
foil due to overheating.
The nozzle of the solder extracting gun is inserted directly
over the component lead and when sufficientlyheated, the
solder is drawn away leaving the lead free from the copper
foil. This method is particularlysuitable in removing multi-
termlnai components.

POWER TRANSiSTOR REPLACEMENT

When replacing the "plug-in" transistor, please observe the
following precautions:
‘l. The transistor heat sink is not "captive", which means
that the transistor mounting screws also secure the heat
sink. When installing the transistor, the heat sink must be
held in its proper location.
2. When replacing the plug-in transistor, silicone grease
(Motorola Part No. 1iM490487l should be applied evenly
to the top of the heat sink and bottom of the transistor.
3. The transistor mounting nuts must be tight before
applying power to the monitor. This insures proper cooling
and electrical connections. NON-COD/|PLiANC£ WiTl-l
THESE lNSTRUCTl0NS CAN RESULT IN FAILUREOF
THE TRANSISTOR AND/OR ITS RELATED COMPO-
NENTS.

— NOTE —

Use caution when tightening transistor mounting
nuts. if the screw threads are stripped by excessive
pressure, a poor eiectrical and mechanical connec-
tion will be made.

CRT REPLACEMENT
Use extreme care in handling the CRT as rough handling
may cause it to implode due to high vacuum. Do not nick
or scratch glass or subject it to any undue pressure in re-
moval or installation. Use goggles and heavy gloves for

protection. in addition, he sure to disconnect the monitor
from all external voltage sources.

‘l. Discharge CRT by shorting 2nd anode to ground;
then remove the CRT socket, deflection yoke and 2nd
anode ieacl.
2. Remove CRT from chassis by ioosening the one screw
thatsecures the CRT mounting strap or retaining ring.
3. Install new CRT and proceed to horizontal linearity,
centering and beam alignment procedures.

HOR IZONTAL OSCILLATOR ADJUSTMENT
—— NOTE -

Not applicable to Model M100D~—l9D.

Step 1. Turn on monitor and set up for normal operation.
Step 2. Locate the i-IORIZ. HOLD control, R35. on the
Signal circuit card.
Step 3. Begin rotating R35 CCW untli the video display is
out of horizontal sync. At this point rotate R35 back CW
until the video display iust locks in horizontally;then stop.
Using tape, mark the left-—hancl edge of the video display
(not the raster edge) of the CRT faceplate.
Step 4. Continue rotating R35 CW until the video display
is out of horizontal sync again in the opposite direction. At
this point rotate R35 back CCW until the video just locks
in horizontally; then stop. Mark the left—hand edge of the
video dispiay on the CRT faceplateagain.

Step 5. Observe the distance between the two marks on
the CRT faceplate. The object is to rotate the l-lORlZ.
HOLD control, R35, until the leftmhand edge of the video
display is centered between the two marks on the CRT
faceplate.

VIDEO BiAS AD.iUSTMEi\lT
-— NOTE —-

Not applicabie to Model M1000~190.

Step ‘l. With the monitor operating, rotate the COl\l~
TRAST CONTROL, R6,for minimum contrast; then ciisconw
nect the input signallsl.
Step 2. Connect a voltmeter across R18 (negative probe
toward the collector of 04).
Step 3. Adjust the VIDEO BIAS control, R14, for a
+2.0 3.05 volt indication.
Step 4. Disconnect the voltmeter.
Step 5. Reconnect the input signailsl and adjust the
CONTRASTcontrol, R6, for desired contrast.

HORIZONTAL LINEARETYADJUSTMENT
— NOTE-

Tltis adjustment procedure is required only when
a CRT and/or deflection yoke have been replaced.

PROCEDURE
Step l. Disconnect monitor from power supply.

 

 



DEFLECTION
YOKE
(PARTIAL VIEW) 
 
  
 

COPPER
SLEEVE P

CLAMP
CI-AM

BEAM
FRDSTED ALIGNMENT
SLEEVE I MAGNETS

(NOT ON ALL
MODELS)

SLEEVE
END

CIVERLAP EDG£
MUST BE
ALIGNED "AS
Si«!UWN

RASTER
CENTERING A£PC—Cl0150«—B
MAGNETS

Figure 1. Partil View of CRT Necklllefiection Yoke
for Hariz. Linearity Adjustment '

 Step 2. (M2000 ON LY] Locate the S——SHAPiNG trans-
former, T3, on the deflection circuit card; then rotate its
siug down to the bottom. (This action temporariiy mini-
mizes theeffecz of T3 being in the circuit.)
Step 3. (Refer to Figure 1.} Loosen the deflection yoke
clamp screw just enough to permit sliding the copper sleeve
on the CRT neck back and forth.

Step 4. (Refer to Figure 1.) Position thecopper sieeve so
that only 1/8" (.125") extends out past the rear iip of the
deflection yoke. In addition, be sure that the overlap edge
of the copper sieeve is aligned properly and not twisted.

CRT
SCREEN

(LEFT
EDGEI

 
  
 

 
 

 
 (CENTER)

EASTER   
 AE5’C—0O15‘l

Figure 2. Partial CRT Raster Display of Characters
for Acljrrstment

Step 5. Tighten the clamp screw carefully so as not to
disturb the yoke position.
Step 6. Connect the monitor to its power suppiy and set
up for normal operation.

Step 7. (Refer to Figure 2.} Observe the extreme left-
hand edge characters (designated "A" in Figure 2). its
width should be equal to the widthof the right-hanci edge
characters (designated "B" in Figure 2). If character "A"
is wider than character ‘'3'’, the copper sleeve is extending
out too far. if "A"is narrower than the copper sieeve
should be pulled out further. In any event, the copper
sieeve may have to be repositioned by trial and error if the
0.125-inch dimension does not provide desired linearity.
Continue until the width of character "A" is equal to the
widthof character ‘'8'’.

-—- NOTE----

Steps 8-1‘! are appiicabie only for the M2000
monitor.

Step 8. With the M2000 monitor turned on and oper-
ating normaily,observe the width of the center character
(designated "C" in Figure 2}. It should be -narrower than
characters "A"and "B".

Step 9. Connect an oscilloscope (AC coupled) between
‘the blue wire pin (on defiection circuit card) and chassis
‘ground. A parabolic waveform should appear.

‘Step. 10. Begin rotating the slug of T3 upward (away
from circuit card) until the amplitude of the waveform is
125 voits P--P. This setting wiii equaiize the width of char-
acter “C" to thatof characters "A"and "B".
Step 11. Disconnect oscilloscope.

RASTER CENTERING (Figure 1)
- NOTE —

For Modei M1000—i90 refer to video cen-
tering. For modeis without beam aiignment
magnets, proceed to Step 2. Raster center-
ing is factory set and shouid not norrnaliy

_

require furtheradjustment. '

Step 1. Position the tabs of the beam alignment magnets
such that they are horizontallyopposing.
Step 2. Adjust vert. size (952) and horiz. width (L1i such
that ali edges of the raster are visible.
Step 3. Position raster centering magnets for best center-
ing of raster.

Step 4. Readjust size to specified dimensions or approxi-
mately 3 3/4" wide x 2 5/8" high for M1000 series and
6%" wide x 4" high for M2000 series monitors.

VIDEO 0ENTERlNG {For M1000-1.90 onlyi iFigure1i
—— NOTE -—-

For models without beam alignment rings,
proceed to Step 2. Video centering is ‘factory
set and should not normaliy require further
adjustment.

Step 1. Position the tabs of the beam alignment magnets
such that they are horizontallyopposing.
Step 2. Adjustvert. size (H52) and horiz. width (1.1) such
thatall edges of the video are visible.
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Step 3. Position raster centering magnets for best center~
ing of video.
Step4. Readiust size to specified dimensions or approxi-
mately 3 3/ " wide x 2 5/8" high for M1000 series and
6 ‘/2" wide x 4" high for M2000 series monitors.

CRT BEAM ALIGNMENT (Figure 1)
For optimum character quaiity in the corners of the video
display, a beam alignment magnet may be used on the mon-
itor CRT. if not used disregard the foilowing procedure.

— NOTE —

Adiustment of the raster centering rings
must precede the adjustment of the beam
alignment magnet.

THEORY OF OPERATION

GENERAL

The foilowing circuit description is applicable to monitors
using a composite video input signal. For monitors using
TTL inputs, the description is basically the same. However,
the horizontal and vertical sync pulses are coupled from an
external source through separate inputs. In addition, fum-
pers JU 1 and JU2 wiii be relocated to the TTL position.

The direct drive model Mi00l'.'l——i90 utilizes only output
circuitry. The development and processing of the driving
signals is performed externaiiy from the monitor and applied
to separate inputs similar to the TTL models. Therefore.
the foliowing circuit descriptions are also applicabie to the
direct drive version. (See block diagrams.)

PROCEDURE
The beam alignment magnet shouid be positioned on the
neck of the CRT between the defiection yoke and the tube
base. The correct location of the rings is approximately
over the second grid of the eiectron gun (Figure 1).
Step 1. Adiust the display brightness for optimum viewing.
Step 2. Adjust the focus voltage for optimum overail
focus. ’

Step 3. Loosen the beam alignment magnet clamping
screw just enough to allow the assembly free movement"
on the CRT neck.
Step 4. While observing the tails on the dots in the corners.
of the dispiay, rotate the focus rings to minimize the taiis.
Step 5. Tighten theclamping screw.

VIDEO AMPLIFIER CIRCUIT (Figure 3.i

The video ampiifier consists of four stages that include Oi, I

02, O3 and Q4. The first stage, Oi, functions as an emitter
follower. The low output impedance of this first stage per-
mits use of a low resistance CONTRASTcontrol, R6, which
furnishes flat video response over its entire range without
the need for compensation. The collector output of O1 is
used to drive thesync separator, 05. Capacitor C2 provides
high frequency ro¥l—-off to iirnit the collector output to the
bandwidthrequired to pass synchronizationsignals.
Transistors 02 and (13 form a direct coupled amplifierwith
frequency compensation provided by C40 and C41. The
output from O3 is capacitively coupled (C5) to the base of
04, video output stage. The video bias control, R14, is
used to set the quiescent collector current of O4. Fre-
quency compensation is provided by R17 and CS. The
combined action of clamping diode D1 and capacitor C5
provide DC restoration for the video signai.
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Figure 3. Video Amplifier Circuit



Components C7, D2 and R19 provide CRT beam current
limiting. Diode D2 is normally forward—-biased; therefore,
as 04 conducts, its collector voltage drops. This causes a

larger beam current to flow through R19, which in turn
causes its voltage drop to rise. If excessive beam current
flows, the voltage developed across R19 becomes greater
than the collector voitage of 04. This action reverse-
biases D2, which preventsa further increase in beam current.
Capacitor C7 helps couple video to the CRT cathode, pin 2,
through R20. Resistor R20 is used to isolate 04 from
transients that may occur as a result of CRT arcing.

SYNC SEPARATOFI/AMPLIFIERCIRCUIT
(Reference Figure 4.)

The sync separator employs two stages. Transistor C15 is
the sync separator and O6 is the sync amplifier. The video
input to the sync separator is black positive. Capacitor C3

 
  

on C13 will be zero (waveform B). If the horizontal time
base is lagging the sync, the sawtooth on C13 will be
clamped to ground at a point negative from the AC axis.
This will result in a positive DC charge on C13 (waveform
C). This is the correct polarity to cause the horizontal
oscillator to speed up to correct the phase lag. Likewise, if
the horizontal time base is leading the sync, the sawtooth
on C13 will be clamped at a point positive from its AC axis.
This results in a net negative charge on C13, which is the
required polarity to slow the horizontal oscillator (wave-
form D).
Passive components R30, R31 and C16 comprise the phase
detector filter. The bandpass of this filter is chosen to pro-
vide correction of horizontal oscillator phase without ring-
ing or hunting. Optional capacitor C14 (when present)
times the phase detector for correct centering of the picture
on the raster.  

 
  

FlEl‘ERENC£is charged by the peak base current that flows when the A HOME.
positive peak of the input takes 05 to saturation. This SYNC
charge depends on the peak to peak input to O5 and thus USE ON FREDmakes the bias for (15 track the amplitude of the input sig- 3 1; ND cmmEcT,DN
rial. As a result, 05 amplifies only the positive peaks of the VOLTAGE DEVELOPED
input signal. The initial bias current through R23 sets the
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Figure 4. Sync Separator/AmplifierCircuit

PHASE DETECTOR (AFC)
(Reference Figure 5.)

The phase detector control consists of two diodes (D3 8:
D13) in a keyed clamp circuit. Two inputs are required to
generate the required output, one from the sync amplifier,
05, and one from the horizontai output circuit, 08. The
required output must be of the proper polarity and ampli-
tude to correct phase differences between the input hori-
zontal sync pulses and the horizontal time base. The
horizontal output (08) collector pulse is integrated into a
sawtooth by R28, C13 and 829. During horizontal sync
time, both diodes conduct, which shorts C13 to ground.
This effectively clamps the sawtooth on C13 to ground at
sync time. If the horizontal time base is in phase with
the sync (waveform Al, the sync pulse will occur when the
sawtooth is passing through its AC axis and the net charge

 aze 22K 0'‘ 05 
Figure 5. Phase Detector (AFC? Circuit

HORIZONTAL OSCILLATOR ANE3 DRIVES
(Reference Figure 6.)
The horizontal oscillator consists of integrated circuit IC1,
which is essentially a voltage controileci oscillatorwith var-
iable mark—-space ratio (duty cycle) and internal voltage
reference. The reference voltage is present at pin 6, while
resistors R37 and R38 determine the mark-—s;:-ace ratio.
The main oscillator timing capacitor is C17, with its charg-
ing current derived from three sources: (a) a fixed current
from R33, lb) a variable current from R34 and HORIZ.
HOLE) control R35, (:2) and a correcting current from the
phase detector (AFC) network through R32. The combina-
tion of these three charging currents and C17 determine
the horizontal frequency.



 

Do7?EC'T09IVE
1997!! 11%!!!‘  
 

 
M05112 l~lDLfi

R35 22% 

  
 

R34
220K  
 A66

NOR
l’)RlVEF1 put

33
HIV

  

 
 

 KURIZ. SYNC
FROM
AFC
CIRCUIT
   

+l2V  

MOREZ

 
  
 

TBCRT
END MODS REE

SBOK  

 5 - $HAPiNG
mzcco ONLY: 

roses .047 F
W

| 22'”
emsnniess E $3“? I I
courses. D3 g 3%.; 33‘ ; -_—

1.----- ~ _“."‘.‘..i

Figure 6. Horizontal Circuit

The output from lCi {pin ll is a square wave of proper fre-
quency and duration, which is applied to the base of hori-
zontai driver C17. The output from O7 is coupled via the
horizontal driver transformer T1 {current stepmupl to the
base of horizontal output device 08. Components R41 and
C19 provide current limiting, while components R40 and
C18 provide transformer damping to suppress ringing in the
primary of T2 when 07 goes into cutoff.

HORIZONTAL OUTPUT
(Reference Figure 6.}
The secondary of T1 provides the required low drive im-
pedance for O8.

,

Once during each horizontal period, 08
operates as a switch that connects the supply voitage
across the parailel combinationof the horizontal deflection
yoke lL3—A) and the primary of the high voltage trans-
former, T2. The required sawtooth deflection current
lthrough the horizontal yoke) is formed by the L——R time
constant of the yoke and primary winding of transformer
T2. The horizontal retrace pulse charges C33 through 07
to provide ~l-87V.

Momentary transients at the collector of 08, should they
occur, are limited to the voltage on (333 since D7 will con-
duct if the collector voltage exceeds thisvalue.

The damper diode, D10, conducts during the period be-
tween retrace and turn on of C18. Capacitor C20 is the
retrace tuning capacitor. Coil L1 is a series HORIZ.
WIDTH control. Components-C32and D8 generate a nega-
tive voitage necessary to properly bias the CRT. A copper
sleeve on the neck of the CRT shapes the horizontal mag»
netic field for proper linearity.
Pin 4 of the high voitage transformer, T2, is a boost
winding, which together with components D33 and C34,
deveiops a +400 volts for (32 of the CRT. This same +400
volts is also always present on the high side of FOCUS
controi R51.

---- NOTE mm

ln the M2000 monitor {only}, an S-—shaping
transformer, T3, and capacitor C44 provide
additional shaping of the horizontal deflection
yoke current for proper linearity.

QYNAMIC FOCUS lM20G0 ON LYl
(Reference Figure 5.l
Due to the geometry of a CRT, the electron beam traveisa
greater distance when deflected to a corner as compared to
the distance traveled at the center of the.CFiTscreen. As a
result of these various distances traveled, optimum focus
can be obtained at only one point. An adequate adiust~
ment can he realized by setting the focus while viewing
some point midway between the center of the CRT screen
and a corner, thus optimizingthe overall screen focus. One
of the simplest methods for improvement is to modulate
the focus voltage at a horizontal sweep rate. Now optirnuni
focus voltage is made variable on the horizontal axis of the
CRT, which compensates for the beam travel along this
axis. ’

in the M2000, the secondary of T3 generates a parahoiic
voltage, which together with a fixed voltage from the
FOCUS controi R61, is applied to the focus grid of V1.
This system dynamically changes the value of focus voltage
from the CRT screen center to screen edge, which will
always provide an optimum amount of voltage for best
overall focus.

VERTICAL OSCILLATOR, DRIVER AND OUTPUT
{Reference Figure 7.)

Composite sync pulses from the coilector of 06, Sync
Ampi., are applied to the double integrating network -of
B45, C23, R46 and C24. The horizontal component of the
sync signal is removed, leaving only the vertical sync pulses.
The vertical sync pulses are coupled to the free running ver-
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ticai oscillator stage, C110, by C25 and R47. Transistors
Q10 and 012 are connected as a rnultivibrator. Transistor
C115 is used as an emitter follower that provides a low im-
pedance drive for the vertical output stage, 012. The series
combination of capacitors C27 and C28 are initially
charged to the supply voltage through R53 and the VERT.
SIZE control, R52, which generates an exponential ramp of
voltage.

When a positive vertical sync pulse is applied to the base of
010, it begins conducting, which immediately discharges
C27 and C28. This action turns off 011 and causes a
sudden decrease in the collector current of 012, which aiso
decreases the vertical deflection current through deflection
yoke (L3—B) and verticai choke (L2). The resultant rapid-
ly collapsing field in L2 generates a large voltage spike that
is used for vertical retrace. Components R58, C29, R51
and C26 shape this spike to ensure that 010 remains con-

ducting until retrace is carried out to completion. Diode
D4 couples the shaped spike to the base of 030. At this
point, G10 reverts to its non-—conducting state and the
cycle repeats. The VERT HOLD control, H49, and H48,
provide a feedback signal to 010 to maintain oscillation in
the event vertical sycn pulses are not present. Diodes S5
and D6 provide the proper voltage drops to operate 012
class A.

Vertical linearity is maintained by applying the ramp volt-
age generated across 859, through R57 (VERT LEN con-
troll and R54, to the junction of C27 and C28. Since this
path is resistive, the waveform will be integrated into a
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parabola by C27 (Waveform A). This results in a predistor-
tion of the ramp waveform {waveform Cl. (Waveform El
illustrates the drive sawtooth without parabola shaping.)
Parabolic shaping is necessary to compensate for the non-
linear charging of C27 and C28, and the impedance change
occuring in 1.2 with current. Capacitor C31 serves to re-
move the DC component of the vertical deflection yoke
current. Diode D9 clamps the collector voltage of 012 to a
safe level.

RETRACE BLANKING (NOT ON M1{}00——190l
(Reference Figure 8.)
Retraca blanking is provided by negative—going horizontal
and vertical rate pulses applied to G1 of the CRT. The col-
lector pulse from the horizontal output stage, C18, is
developed across R43 through R42 and C22. The collector
pulse from the vertical output stage. 012, is differentiated
by C2? to remove the sawtooth portion of the waveform.
The remaining pulse appears across R43. The mixed verti-
cal and horizontal pulses on R43 are amplified and inverted
by the blanking amplifier, C19, and applied to G? of the
CRT.
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CAPACITORS:
11%" values are
notedJ

C1 23S187A26
C2 218180064

C3 8810191898
C4,5 235187A26
C6 215180853
07 8S10212A91
08 215180052
C9 23S10255A05
C10 215131625
C11 218180887
C12 215180853
013 215180041
C15 8510191891
C16 23S10229A32
C17 8810299824
C18 8510191888
C19 8510191002
C20 8S10072A44
C21 8810191002
C22 215180093
C23 8510191897
C24 215180041
C25 8510191898
025 8510191891

C26 8510191889
(:27, 28 23S1021BA31
C29 8810191898
C30 8S10191A16
C31 23S102S5A29
C32 8510191007
C33 23S10255A74
C34 8510191007
C35 8510212820
036 218180041
C37 8S10191A53
C38 23510255883
C40 213180007
C40 215180082

C41 213180889

C42 215180082
C44 8510169871

REPLACEMENT PARTSLIST
PART

NUMBER DESCRSPTION

CIRCUIT CARD ASSEMBLIES: (COMPLETE WlTH ALL
COMPON ENTSI

Deiiection Circuit Card iCpt.l
IM1000—100, 1551

Deflection Circuit Card iCpt.l
{M3000-»190I

_

DeflectionCircuit Card iCpt.I
{M2000-#155, 355i

Signal Circuit Card ICpt.i
(All modeis except M1000-«190)

Signal Circuit Card ICpt.I
(M1000-~1 90)

in microfarads unless otherwise

22. 40V; lyric _. _

33 pl‘ 10%, N750,100V;
Cer. Disc.

.01 10%, 250V;Po1yestt~zr
22, 40V;Eytic
470 pi: 10%, X51’: Cer.Disc
0,2210%, 250V; Mtlz Poly
18 pF 5%, NPO; Cer. Disc
100,16V;iytic
330 pF 10%, XSF; Cer.DEsc
220 pF 10%, XSF; Cer.Disc
470 pF 10%, XSF; Cer. Disc
.0027 10%, 25F; Cer.Disc
.047 10%, 250V; Polyester
1.0, 16v; Tam. lvtic
.0022 10%, 400V;Poly Carl:
.027 10%, 400V; Poiyester
0.1 10%, 250V;Polyester
.047 10%, 200V; Polyester
0.1 10%, 250V;Polyester
5.3 pF 10.5 MP0; Cer.Dist:
.0068 10%, 400V; Polyester
.0027 10%, 251'‘; Car. Disc
.01 10%, 250V;Polyester
.047 10%, 250V; Poiyester

IM1000—»190 onlyl
.022 10%, 250V;Polyester
5.0, 15V:Tant.1ytic
.01 10%, 250V; Polyester
.01 10%, 400V;Folvestar
470, 16V;Iy1il:
.047 10%, 400V; Polyester
22. 160V:lytit:
.047 10%, 400V; Polyester
0.47 10%, 400V;Mtlz. Poly.
.0027 10%, ZSF, 500V;Cer.Disc
0.22 10%, 160V;Poiyester
1800, 16V; lvtic
15 pF 10%, N150; Cer.Disc
33 pf‘ 10%, N150; Cer.Disc

iM1000—-190 oniyi
180 pF 10%, 251'-’ 100V:

Cer. Disc
33 pl‘ 10%, N150; Cer. Disc
.033 10%, 400V;Mylar

{M2000 oniyi

 

 
  

 
 

 

  

 
 
 

 PART

 
 C45 ' 8510212052 0.1, 100V; Car. Disc

C46 23S10229A32 1.0, 16V: lytic
C47 218139640 0.1, +B0——20, ZSU, 50V: Cer. Disc
DIODES: ~

‘

”

’

   D1 48Fl02054A00 Diode, Low Power.’ 2054
   

   
 

 

  
 

 
 

 
  

 
  

  
 
 

 
 

  

D2 48S191A05 Rectifier, Silicon:91/-X05
D3-D6 48F1020S4A00 Diode, Low Power: 2054
137-09 4B5191AOS Rectifier, Silicon;91 A05
010 48313492! Diode, D10
D11 480134978 Rectifier, Silicon; 01 K
D12 485137608 Diode, D9l-1 iM1D00onlyl
D12 485137622 Diode, DQN (M2000 oniyi
D13 48Fl02054A00 Diode, Low 1-‘ower; 2054
D14 48S137495 Diode, 1N139
   IM1000-190 onlyl
  
 
  
 
 

HGTEGFIATEDCIRCUITS:
  

  
  

 

  
  

 
  
 

 

  

[C1 51S10778A01 MC13911’;'1'3L
COILS/CHOKES:

b I

L1 24D25603AO3 Coii, Horiz. Width IM1000 oniyi
L1 24D25603A04 Coii, Hafiz. Widt|'I_IM2000 only}
1.2 25D25221A09 Choke, Vert. Out
1.3 MB 24D25290A02 Yoke. Deflection (M1000on1v)
L3 A/B 24DB8531A03 Yoke, Defiection {M2000 onivl

  
 
    TRANSISTORS:

 
 
 

 
 
 
 
 

 
 

 
 
  

  
 

 
 

  
   

 

  
   
  

 
 

 

 
 
 

 
  

01 485134997 15: Video Ampl.; ASK
02 485137127 2nd Video Ampl.: P25
03 483137172 3rd Video Amp1.; A6J
04 4183137093 Video Output; A51‘
04 485134919 Video Output; A1M

051000-190 onlyl
05 435137171 Sync Sam ASH
05 483137127 Sync. Ampl.; P25
C17 485137169 1-loriz. Driver; A60
08 435137462 Horiz. Output; A92
09 488137172 Bianking Ampl.: A6J
C19 485137172 Vert. Sync; AEEJ

lM1000—190 only)
010 485137172 Vert. 0sc.; ABJ
O11 485134997 Vert. Driver; A3K
Q12 488137598 Vert. Output: B2‘?
   RESISTORS/CON'fROLS:

Only power or soecia! resistors are iisted. Use the
description when ordering standard values of fixed
carbon resistors up to 2 watts.

  
 

 
  
 

Note :
   

  
 
 

  
 

 

  
 

 

  
  

 
 

 

  
   

 

  
 

 
 

 
 

  

P15 1 80252-=15A02 Control, Contrast 1k
R14 18D25245A02 Control, Video Bias 1k
R18 17S10731A03 15k 5%, SW; Wire Wound
R35 18025267801 Control, 1-loriz. Hold 22k
F149 180252454115 Control, Vert. Hold 1001:
F152 1BD25245A20 Control, Vert. Size 50k
F157 18D25245A10 Controi, Vert. Lin. 1.51:
13161 1BD25245A12 Controi, Focus 2 Meg.
F163 13D25245A07 Controi, Brightness 500k

  
   TRANSFORMERS:

T1 25D25221A04   Transformer,Horiz. Driver
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REPLACEMENT PARTSLIST (Continued)
PAR? PART

NUMBER nescnwnou
Mmsm oescnnmon

T2
 

  
 

 
 
 
 

 
 

  
 

 
 
 

  

24D25291E02 Transformer,High Volaage 26C25198A03 Heat Sink (for O8)
(M1000 only] 26S$0251A08 Heat Sink (for 012i

T2 24025291003 Transformer,High Voltage 53 ?5S10183A87 Housing. F?6cem.: 3-contacts
(M2000 only) (less contacts)

T3 24625602301 Transformer.S-Shaping 39S10184A‘72 Contact, Recent. (23 req'c|.for S3)
(M2000 only) 14A25340A01 insulator, Hi-VoltageStandoff

 
 

 
 

  

(M2000 onlvl
59C25465A02 Magnet, Focus (M2000 only) 

 
_

MISC. ELECTRKIALPARTS:
   

  
  

 
  

 
 

 
 

 
 

 
 

va 96S1G769AD£ 5". cm, Type No.140ANB4 ?510054A35 Nut. CH9-on N0-8-38
(M1000 only) (M1000 WV’

V1 asazsooma 9"-CF-lT,Type M24~304Wl10TS5497-
42°2595‘-M9‘ "°“""°'-CRT “""‘°°°°"'V’

(M2ogg..155 only) 38138210 Screw, No. 8-18 x 1-‘/."
V: 9sno2sooA23 9". ca": (M2000—-355 only) M1000 ontvl
vx 96R025DOA22 9". cm (M2ooo...2o-1‘ 26C25323AO1 Shield, Linearity (cm)

 9D25241AO4 Socket, CHT (Incl. leads 8: resis-
tors H20, H65, H56 8: F167)

41B25268A03 Spring, CFIT Aquadag (M1000 onlyl
41 DESQBTAO1 Spring, Special; CRT Aquadag gnd.

(M2000 only)
=$2D5'I027A‘!4 Strap, CRT Mtg.(M2D00 only)
7S10'!t$7AO2 Support Guide, Circuit Card

M2000-255 only)  
 

 
 MECHANICAL PARTS:

14B25751A01 Collar, "C" (CHT Neck)
4'2D25298AO3 Connector, Anode (M1000 only)
42D2529£lA08 Connector, Anode (M2000 only)

$1 9510768A0‘l Connector, Receptacle: Headur
P3 28S10586A14 Conn., Circuit Card; 3-contacts

  
  
  
  
 

    
 
   
  

  
 
   
 
  
  

 

 

 



 

APPENDIX B

MDS3000 12" CRT SERVICE MANUAL





® MOTOROLA

GENERAL lNF0'Rl\ll_.4tT_'lO_ltI
The monitors described herein are fully transistorized

(except CRT) and applicable for displaying alphanumeric
characters. The MDS3000, MDS3003 series monitors use a
12-inch CRT and the MDS4000, MDS4003 series monitors
use a 15-inch CFlT. Each monitor accepts a TTL non-com-
posite video, with separate TTL horizontal and vertical sync
pulses. Additional inputs include optional TTL Stepscan,
and/or optional +24VDCto operate the monitor.

A universal power transformer permits operating the moni-
tor from 120, 220 or 240 volts AC, 50/60 Hz. A built-in
regulated power supply provides operatingvoltages of +24V,
+13v and +sv. ‘

input and output connections "for the monitor are made
through a standard 10-pin edge connector, (or optional
20-pin connector} on the circuit card. Inputs consist of
noncomposite video, horizontal sync, vertical sync, and sig-
nal ground. The optional TTL level Stepscan and +24VDC
are also connected to the monitor via the 10-pin edge con-
nector. Three pins on the edge connector are also provided
for alternate interconnecting of the remote brightness
control. ' '

H I

Circuitry consists" of two stages for non-composite video
amplification, one integrated circuit for vertical sync and
deflection processing, five stages for horizontal sync and
deflection processing, and a three stage regulated power

FAEPC—ll1349-0

Mode! MDS4000, MDS-4003 Series (15”CF? 7')

MOTOROLAIMO.
Display Systems
1299 E. Algonquin Road, Schaumburg,IL. 60196 I312} $7-BIND

 

 

  

sskvics MANUAL  

MDS3000, 3003 SERIES
u24NcH)

MDS4000, 4003 SERIES
u54NcH) f

CRT DISPLAY MONITORS
 Stqepscan".

supply. All models also contain dynamic focusing and spot
kill circuitry. '

'

'
'

One etched circuit card is utilized,which contains all neces-

sary circuitry. Components are mounted on the top of the
circuit card and plated copper foil on the bottom. Schema-
tic reference numbers are printed on the top and bottom
of each circuit card to aid in the location and identification
of components for servicing. Ail standard operating/adjust:
ment controls are mounted in a convenient manner on the
circuit card.

- Model MDSSDOO, MDS30U3 Seriw (12”CHT}

MANUAL was PART NO. 68P25253A82
1/81 ©MOTOROLA, Inc. 1981

 

 



SAFETY WARNlNC'3

CAUTION: NO WORK SHOULD BE ATTEMPTEDON AN EXPOSED MONITOR Cl'lASSlS BY ANYONE NOT
FAMIIJAR WITH SERVICING PROCEDURES AND PRECAUTIONS.

l. SAFETY PROCEDURES should be developed by
habit so that when the technician is rushed with re«

pair work, he autornaticailytakes precautions.

2. A GOOD PRACTlCE, when working on any unit,
is to first ground the chassis and to use only one

hand when testing circuitry. This will avoid the pos«
sihility of carelessly putting one hand on chassis or

ground and the other on an electrical connection
which could cause a severe electrical shock.

3. Extreme care should be used in HANDLING THE
PICTURE TUBE as rough handling may cause it to
implode due to atmospheric: pressure (14.7 lbs. per
sq. in.l. Do not nick or scratch glass or subject it to
any undue pressure in removal or installation. When
handiing, safety goggles and heavy gloves should be
worn for protection. Discharge picture tube by
shorting the anode connection to chassis ground loot
cabinet or other mounting parts). When discharging,
go from ground to anode or use a well insulated piece
of wire. When servicing or repairing the monitor, if
the cathode ray tube is replaced by a type of tube
other than that specified under the Motorola Part
Number as original equipment in this Service Manual,
then avoid prolonged exposure at close range to un-

shielded areas of the cathode ray tube. Possible dan-
ger of personal injury from unnecessary exposure to
X-ray radiation may result.

4. An ISOLATEON TRANSFORMER should always
be used during the servicing of a unit whose chassis is
connected to one side of the power line. Use a trans
former of adequate power rating as this protects the
servicemen from accidents resulting in personai injury
from electrical shocks. It wilt also protect the chassis
and its components from being damaged by acci~
dental shorts of the circuitry that may be inadver-
tently introduced during the service operation.

5. Always REPLACE PROTECTIVE DEVICES, such
as fishpaper, isolation resistors and capacitors and
shields after working on the unit.

6. If the HIGH VOLTAGE is adjustable, it should al-
ways he ADJUSTED to the level recommended by
the manufacturer. If the voltage is increased above
the normal setting, exposure to unnecessary X—ray
radiation could result. High voltage can accurately be
measured with a high voltage meter connected from
the anode iead to chassis.

{B

7. BEFORE RETUFlNiNG A SERVJCED UNIT, the
service technician must thoroughlytest the unit to be
certain that it is completely safe to operate without
danger of electrical shock. DO NOT USE A LINE
ISOLATION TRANSFORMER WHEN MAKING
THIS TEST.

In addition to practicing the basic and fundamental
electrical safety rules, the following test, which is re-
lated to the minimum safety requirements of the
Underwriters Laboratories should be performed by
the service technician before any unit which has been
serviced is returned.

4___.1fl0DGHMIVGLE IOH HIGHER) AC VOLT!/lE1£fi

NOTES: 1. REPEAT €nCH QHECK W1 {H THE LINE CORD
REVERSED IN THE POWEfl OUTLET

2. MEYER READING MUST NOT EXCEED
711-VDLTSAC

"HOT"1.£ADOF MEYER TO EAC94
EXVOSED PART OF CABINET
AS WELL AS TNS CABINET

GROUND LEAD OF METER YO ANV EARTH
GFIOUND SUCH AS A COLD WAFER PlPE \

1500 (')Hi‘v1lll WATT RESISTOR
lNSU§.nTU?1‘\

..
~— \....>~£"....’._..""

Voltrneter Hookup for Safety Check

A 1000 ohm per volt AC voitmeter is prepared by
shunting it with a 1500 ohm, 10 watt resistor. The
safety test is made by contacting one meter probe to

any portion of the unit exposed to the operator such
as the cabinet trim, hardware, controls, knobs, etc.,
while the other probe is held in contact with a good
"earth"ground such as a coid water pipe.

The AC voltage indicated by the meter may not ex-

ceed 772 volts. A reading exceeding 7‘/2 volts indicates
that a potentially dangerous leakage path exists be-
tween the exposed portion of the unit and "earth"
ground. Such a unit represents a potentiaily serious
shock hazard to the operator.

The above test should be repeated with the power
plug reversed, when applicable.

NEVER RETURN A MONYTOR which does not pass
the safety test untii the fault has been located and
corrected.
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* NOTE: A service schematic diagram and electrical/mechanical parts list for the basic MDS-Series
CRT monitors is not inciucied in this manuaf; Enstead, it accompanies this manual as a
separate sheet, Motoroia Part No. 6BP25253A84.

For users of unique variations of the MD5~SerEes CRT monitors, however, order the sche-
matic diagram by its compiete model number.
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DISPLAY
I MDS3D00 - ‘l2"diagonaEmeasure

E t'vlDS4t)00 - 15" measured diagonailv,
14" diagonal viewable area

i 110” dellection angle
I 3 x 4 aspect ratio
I P4 phosphor standard [other EtA phos-

phors avaiiablel
9 T bunt: U.L. implosion protection
3 Direct etch and PPG optional
I Standard Display Size: {MD$3Ell}{lJ 8.5 x

6.0, (ME354000l i0.0 x 7.5
I Capable ol displayingover 3400 characters.

VIDEO PERFORMANCE
Resolution: 1206 lines center, 950 lines
comers {P4 ohosphotl
Bandwidth: within 3 dB, 19 Hz to 30
MHZ is typical.

PERFORMANCE FEATURES
MStepScanT : Stepped verticai scanning

option provides an increased capacity dis- ‘

piav at any horizontal ireouencv, thus
conserving bandwidth and in many cases,
ciirninating the need for a higher frequew
cv clock for increased performance.
Dynamic Focus: Excelient corner locus
is achieved by suopiving dynamic: voitage
to the focus element of the cathode ray
tube.

SPECIFICATIONS
SYNCHRONIZATION

Horizontal: 15.7 kHz 1‘. 500 Standard:
15.7 kHz 11 SOD optional
Vertical: 47 to 63 Hz
Horizontai Bianking: 11 uSec minimum
(for scanning lreouencv of 15.7 kl-izl.
10 uSec minimum (at 18.7 kHz). Time
includes retrace and delay.
Vertical Blanking: 800 usec {includes
retrace and video delay}

INPU? SIGNALS
Horizontal: 4 to 32 uSec, input TTL
compatible, positive.-~going (negative op-
tionail,4,ov PP 1'. 1.5
Vertical: 550 to 1400 uSec, input TTL
compatible, positive {negative optional],
4.0V 99 :1 1.5
Video: positive white, input termination
470 ohms 1 5%, 2.5 — 5.ov PP

Composite video input with DHHS pro»
tection circuit optionally available.

POWER INPUT
120/249V AC llO5-435}. 50/60 Hz,
55VAmax.
24V DC optional

INYERCONNECT TO
CUSTOMER SYSTEM

10 pin edge connector standard

20 pin ribbon cable optionai

 
CONTRO{S

lnternai: Horizontal size, horizontal
video centering, brightness, focus, vertical
hold, vertical size, vertical linearilv. {Alt
controls adiustable from top or back of
unit).
External: Brightness (as an operator con-

trol.
Optional contrast control available.

GEOMETRY {Pin & Barrel)
I Sides equal less than 1% ol height.
I Top and bottom equal less than 1% of

width.

LiN£ARlTY
I Character height or width will not vary

17% from the average character size.
I Adiacent characters will not vary more

than 5%.
ENVIRONMENE’
I Operating Temperature: 0° to +55°C
I Storage Temperature: 430°C to +55°C

Note: CRT‘: with bonded etched panels
should not be subjected to storage or

operating temperatures above 50°C
I Operating Altitude: 10,000 fnmax.

Designed to cornpiv with DHHS Radia-
tion Feriormance Standards and U.L.
specifications.

*tn a continual olfort to upgrade our standard products
as new technologies! advances are made, speclllcatlons
are subiact to change without notice.
 

-- NOTE-

This manual is up-to-date and correct as of the printing date.

 

 



 

SE!-'lVlCE NOTES

BLOCK/SCHEEViAT§CENAGRAMS

Refer to Figure 1 for a functionai view of an MUS-
Series Display Monitor in block form. it wiil help in be»
coming familiarwith the overall schematic diagram, which
accompanies this manual as a separate service sheet (Motor-
ola Part No. 6BP25253A84l.

E LECTH iCAL/MECHANlCAL PARTS LISTS

A complete listing of field replaceable parts" in alpha-
numeric sequence is included on the back of the accom-

panying schematic diagram.

CIRCUIT TRACWG

Component reference numbers are printed on the top
and bottom of the circuit card to facilitatecircuit tracing.
in addition, top (component) and bottom (solder) view
drawings are included for convenient viewing of the circuit
card. Transistoreiernents are identified as follows:

E — emitter, B — base, and C —- collector
COMPONENT REMOVAX

On the circuit card, component removal requires the

 

vent lifting of the foil from the circuit card. An iron with a
temperature controlled heating element is recornrnended to
reduce the possibility of "card damage. Use latest recom-
mended desolclering procedures. The nozzle of the solder
extracting gun should be inserted directly over the compo-
nent ieaci which is heated oniy long enough to melt the
soider and draw it away. This should ieave the component
iead free of thecircuit card.

POW!"-.3 R TRANSlSTOR REPLACEMENT

When repiacing transistors C1101 (+24V Reg.) or C1402
(Horiz. Output), use the following informationand observe
ail precautions:
i. There are no plug-in sockets; instead, two (2) screws

are soldered (from the bottom of the circuit card to
protrude up through the circuit card and its bracket.
The transistors are secured with two (2) nuts each on

the top of the circuit card bracket, which also serves
as a heat sink.

2. When replacing a transistor, silicone grease (Motoroia
Part No. HM490487) should be applied evenly to the
top of the heat sink (circuit card bracket) and bottom
of the transistor. in addition, he sure a mica insuiator
is positioned properiy between the transistor and heat

use of a "desoldering" iron, carefully applied to pre- sink.
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3. The transistor mounting nuts must be tight before
applying power to the monitor. This insures proper
cooling and electrical connections. NON-COMPLL
ANCE WITH THESE INSTRUCTIONS CAN RESULT
IN FAILURE OF THE TRANSISTOR AND/OR ITS
RELATED COMPONENTS.

- NOTE —

Use caution when tightening transis-
tor mounting nuts. If the screw or
nut threads are stripped by excessive
pressure, a poor electrical and me-
chanical connection will result.

INSTALLATl0N—MOUNT|NG SLOT HOLE
DIMENSIONS

Figure 2 is a bottom view drawing that clearly illus-
trates mounting slot hole dimensions. Use it to identify
mounting clearances in the final installation.

CRT REPLACEMENT

General

Use extreme care in handling the CRT as rough hand-
ling may cause it to implode due to high vacuum pressure.

  BEPI:-(N333-D

Figure 2. Moonting S/at Hole Dimensions

Do not nick or scratch glass or subject it to any undue pres-
sure in removal or installation. Use goggles and heavy gloves
for protection. Also, be sure to disconnect the monitor
from all external voltage sources. Refer to Figure 5 for
location of the CRT identification label. Information on
the label is essential for ordering the correct replacement
CRTI

Procedure

Step 1. Connect a grounding strap (first) to the metal chas-
sis for a good earth ground; then discharge CRT by
shorting the l-l.V. 2nd anode to ground.

Step 2. Remove the CRT socket, deflection yoke (loosen
clamp screw) and 2nd anode lead.

Step 3. Remove CRT from the front of the chassis by
loosening and removing four screws, one at each
corner of CRT.

Step 4. Reverse the above steps to re-install the new CRT.

Step 5. After installation perform operational checkl
adiustment procedures.

SE FIVICE PHOTOG RAPHS

Figure 3:

Figure 3 shows the rear view of a typical MDS-Series
display monitor. Callouts identify the circuit card edge
connector (P1) for signal inputs, a six (6) pin power input
connector, and a remote brightness control (H213) soldered
to the circuit card. Variations to the aforementioned will
include a different type of power connector, and the re-
mote brightness control can be interconnected via the cir-
cuit card edge connector.

Figure 4:

For convenient access to the component (top) side of
the circuit card, reference Figure 4. Callouts accompanying
the illustrationare self-explanatory.
Figure 5:

For convenient unobstructed troubleshooting of the
circuit card, stand the monitor on its side as shown in
Figure 5. Notice also in this illustration the location of the
CRT identification label. The information on this label is
essential for ordering thecorrect replacementCRT.

Figure 6:

Reference Figure 6 for quick identification and loca-
tion of adjustable controls, transistors, integrated circuits,
etc.
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OPERATIONAL CHECK/ADJUSTMENT
PROCEDURES

GENERAL

The following procedures are provided to check the
operation of the monitor and perform simple preinstalla-
tion adiustments {if required), or readjust after servicing
and component repiacement.
When reference is made to adjust to a specific size display
(vertically and horizontailyl,refer to originai model speci-
fications for correct dimensions by the monitor model
number. This also applies to minimum and maximum toler-
ances when adjusting for correct CRT geometry, linearity,
focus, etc. ‘ '

— NOTE -

To assist in understanding more of the pre-
ceding terminology, refer to a separate Motor-
ola Manual, “lncoming Inspection Guide"
(Motorola part number 58P25253A7i}.

Perform the procedures in the sequence presented, and al-
low at least five (53 minutes warm—up before adjusting
the monitor. In addition, when instructed to disconnect
an input signal, do not ground the signaiat the circuit card
edge connector (Pl). This action could damage the signal
source generator. instead, disconnect the signal at its
source.

CCW = Counter Clockwise Rotation, CW '—' Clockwise Rota-
tion. (As viewed from rear of circuit card.)

EGU§PMEl\lT REQUIRED
Variac(0-1 50 Volts AC)
Precision Digital Voltrneter
Non-Metallic Alignment Tool
Test Signals (Bench test signals must be same ampli-
tude, polarity, and frequency as final installed opera-
ting signal source. Refer to originai specifications for
values by monitor model number.)

The following Motorola gauges are required for performing
complete and accurate CRT geometry and linearity align-
ment. Refer to original model specifications for correct
gauges to use.

Linearity Gauge
Slot Gauge
Parallelogram Gauge

ISOLATEDGROUNDICOMMON RETURN CHECK

—- CAUTION «-

Do not connect power or signals to monitor.

Procedure No. 1. For monitors with circuit card common
return foii isolated from metallic chassis/earthground.
isolating components are 8112 (22K resistor} and
C104 lG.‘l.uF capacitor}; jumper JU101 is gut.

Step 1. Connect onmmeter leads between edge connector
P1, pin l, and chassis (earthl ground. Resistance
reading should be 22K ohms, "51 5%.

Step 2. Connect ohmmeter leads between edge connector
P1, pin 10, and chassis (earth ground. Resistance
reading should be 22l< ohms, i 5%.

- NOTE -

Step 3 is only for monitors that have their
Remote Brightness control (R213) inter-
connected to the circuit card via edge con-
nector Pl, pins 2, 3 and 4.

Step 3. Connect ohmmeter leads between edge connector
P1, pin 2, and chassis learthl ground, Resistance
reading should be 22K ohms, 1'1 5%.

Procedure No. 2. For monitors with non-isolated circuit
card common return foil; whereby, the foil is connect-
ed direct to the metallic chassis/earth‘ ground via a
(white) wire. (Jumper JU1lJ1 is in, while components
Fl1t2 and C104 are9_1£._} ""

Step 1. Measure between edge connector pins and chassis
(earth) ground as described in Procedure No. 1.
Resistance readings should be 0.2 ohms or less.

+24V VOLTAGE REGULATOR CONTROL
ADJUSTMENT

Procedure

Step 1. Connect monitor to AC line suppiy. Adjustsuppiy
to 120 volts. ‘

_

Step 2. Apply signal connector to circuit card edge con-

nector, P1.

Step 3. Adjust Vertical {R310} and Horizontai (R418)
l-lolcl controis until display is synced.

Step 4. Connect a DC digital voltmeter or other precision
accuracy voltmeter to the coilector (case) of the
regulator output transistor, 0101.

Step 5. Adjustthe +24V Voltage Regulator control, 8167,
for output of +24 volts i 0.5 volts.

Step 6. When adjustment is complete, vary the AC line
supply voltage between 105 and 135 volts to check
for proper regulator operation. if regulator is oper-
ating properly there should be no change in dis-
play size.



BRIGHTNESS/CONTRASTADJUSTMENT

Procedure

Step 1A. Disconnect video signal input (only) at pin 8’ of
edge connector P1

. . .

.91
Step 1B. If monitor is equipped with a Contrast control

(R218 _g_rL monitor circuit card or customer
supplied off-circuit card). rotate to the position
thatcuts??? the video input signal.

Step 2. Rotate Master Brightness control (R212) fully
CCW (raster off).

Step 3. Rotate iiiernote Brightness control (R213)
fully CCW (raster off}.

Step 4. Rotate Master Brightness control (R212) untii
the raster just begins to appear on the CRT;
then back off slightly to the threshold of raster
cutoff.

Step 5A. Reconnect video signal . . .

25.
Step 58. Adjust Contrast control (if present) for desired

video display levei on CRT.

Step 6. Adjust Flemote Brightness control (R213) for
desired loveralli brightness level.

HORIZONTAL OSCI LLATOR ADJSSTMENT

Procedure

Step l. Disconnect horizontal sync input (only) at pin 6
of edge connector Pi.

Step 2. Adjust Horizontal Hold control (8418) until video
display approaches best horizontal sync condition.
(Without the horizontal sync input connected,
however, the dispiay wiil never quite lock in.)

-— NOTE -

It may be necessary to temporarily increase
the raster brightness with the Remote
Brightness control (H213) to view the
raster edges.

Step 3. Reconnect thehorizontal sync signal. (At thispoint
the video display should be in sync.)

Step4. Adjust the Horizontal Delay control (8402)
until the video dispiay is centered horizontally
within the raster (as viewed from the left side to
the right side of the raster).

10

HORIZONTAL SIZE ADJUSTMENT

Procedure

Adjust Horizontal Width coil (L401) for specified
video width (horizontally).

— NOTE ~—

To increase width, rotate coil slug CCW
(away from circuit card}; to decrease width,
rotate coil slug CW (toward circuit cardl.

VERTICAL HOLD ADJUSTMENT

Procedure

if video display is rolling, adjust the Vertical Hold
control (R310) until the video display remains locked
in.

VERTICAL S£ZE/LINEAFIITYADJUSTMENT

Procedure No. 1 {Monitors without Stepscanl
Step 1. Adjust the Vertical Size control (R312) until the

specified size display {vertically} is obtained.

Step 2. (Refer to Figure 7.) Adjustthe Verticai Linearity
controi (R315) until the extreme top and bottom
characters (designated "A"and "B") are equal in
height to the center characters (designated "C"l.

Step 3. Fieadjust the Vertical Size control (R312),if neces-

sary, for specified size display (vertically).

Procedure No. 2 (Monitors with Stepscanl
Step 1. With specified Stepscan input connected to pin 5

of edge connector P1, rotate the Step Adjust
control (R504) for minimum vertical size. (This
control wiil be final adjusted iater.)

Step 2. Adjust Vertical Size control (R312) for specified
verticai size display —»~ before Stepscan is actively
applied with Step Adjustcontrol, R504.

Step 3. (Refer to Figure 7.) Adjust the Verticai Linearity
control (R315) until the extreme top and bottom
characters (designated “A" and “B”) are equal in
height to the center characters (designated "C"l.

Step 4. Readjust the Verticai Size controi (R3i2l, if neces-

sary, for specified size display (verticaily) as de-
scribed in Step 2.
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Figure 7. Partial CRT Display of Characters for
Vertical LinearityAdjustment

STEPSCAN ADJUSTMEN? lApplicable to monitors with
Stepscan only)
General

Stepscan is a unique input signal that is accounted
for, and incorporated, when the original video signs! format
is being developed. As a resuit, it cannot be connected to

just any monitor, even if the monitor has the necessary
Stepscan circuitry. Check original video signai format
specification.

¥’rocedure:

Step 1. Be sure specified positive-going TTL Level Step-
Scan signal is connected to pin 5 of edge con-
nector P1.

Step 2. Rotate the Step Adiust control (R504) through
its entire range siowly, and observe that the dis-
play size increases verticaliy.

Step 3A. Adjust the Step Adjust controi (H504) for cos’-
rect vertical size per original model specifications

0!‘

Step 33. If the StepScan is not required in the final instal-
led application, rotate the Step Adjust control
(R504) for minimum vertical size. (See foliowing
NOTE.l

-- NOTE -—

In Step .33 this is applicable only if the
StepScan input remains connected to the
edge connector from its source. However,
if the Stepscan source is physically dis-
connected from pin 5 of the edge connec-

tor, pin 5 g1_u_st be grounded to pin 1 or 10.
In either of these conditions, proceed to
Step 4.

Step 4. FleacliustVertical Size control (83%?!) to desired
height vertically.

RASTER CENTENNG ADJUSTMENT (Applicable
only if the CRT and/or deflectionyoke have been chang-
ed.)

-- NOTE -

Depending on the input signal format,
the video display on some monitors will
be down-centered more than normal
within the raster. As a result, an up~cen-
tering resistor (R325) is added, which
shifts the entire raster (and video display}
up. {The shift will vary between 0.1 -

0.4 inches.l This action is necessary to
minimize over~adiLtsting the Centering
Magnets to recenter the video clispiay.
(Excessive adjustment of the Centering
Magnets could cause geometricdistortion.)

 

DEFLECTION
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lPA8TlAL VIEW}
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Figure 8. Partial Viewof CRT Neck/Deflection Yoke -

Centering Magnets
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General

This procedure should be performed while the mon-
itor is free-standing on a bench, and in the correct se-

quence (preceding the Raster Geometry Adjustmentpro-
cedure). Do n_ot__ readjust after the monitor has been in-
stalled in a cabinet or terminal.

Procedure No. 1
resistor H325.)

(For monitors without up-centering

Step 1. Turn up the Remote Brightness control (Fl21_3)
until the four (4) edges of the raster are visible.

Step 2. (Reference Figure 8.) Rotate the two (2)
centering magnets (simultaneously) until the
raster is centered (horizontally and vertically)
within the active phosphor area of the CRT.
(Reference Figure 9.)

Step 3. Readjust the Remote Brightness control (R213)
for desired loveralll brightness level.
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Figure 9. Hester Centering Without Up-Centering
Resistor, R325

Procedure No.2 (For monitors with up-centering resis-
tor H325.)

Step 1. Turn up the Remote Brigntness control (R213)
until the four (4) edges of the raster are visible.

Step 2. (Reference Figure B.) Rotate the two (2)
centering magnets (simultaneously) until the
left and right edges of the raster are centered
horizontally, and the top and bottom edges of
the video display are centered vertically within
the active phosphor area of the CRT. (Refer-
ence Figure 10.)
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Figure 10. Raster Centering With Up-Centering
Resistor, R325

Step 3. Readjust the Remote Brightness control (R213)
for desired (overall) brightness level.

— CAUTION -

Flemernber,dO_£l2Ll'BBdjUS'lI the centering
magnets after performing the CRT Flas-
tar Geometry Adiustment procedure that
follows, or after final installation. CRT
raster geometry will be affected.

RASTEFI GEOMETRYADJUSTMENTS

General

This adjustment is normally required only if the yoke
and/or CRT have been replaced. Upon completion of the
geometry adiustments, there may not be a yoke magnet
installed on every yoke mounting pin. Normal installation
ranges from one to four yoke magnets per deflection yoke.
In addition, keep in mind that there will be some interact-
tion between yoke magnets on the deflection yoke mount-
ing pins. whereby, as the geometry adjustment proceeds,
it may be necessary to remove an earlier positioned magnet
from one pin when a new magnet is positioned (or added)
on a different pin.

There are two (2) different strength yoke magnets available
for correcting CRT geometry. The soft core (or flexible)
magnet is the stronger of the two magnets. (Reference
Figure 11 to identify their north poles.) Pincushion end
trapezoidal correction generally require high strength mag-
nets, and barrel correction requires a lower strength magnet
for correction.

14}-flM\|



 

—WARNlNG-

High voitages are present at the deflection
yoke and are a potential shock hazard. Exer-
cise caution when performing the following
adjustmentprocedures.
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Figure 11. Yoke Magnet North Pole Identificatian

Pincushion/Barrel Correction (top, bottom and sides)
Procedure

Perform this adjustment if the raster exhibits the ab-
normal effects shown in Figure 33.

Step 1. Push a magnet on the yoke mounting pin as shown
in Figure 13. A magnet should be placed oniy on
the pin thatcorresponds to the affected area.

Step 2. Rotate the magnet to obtain the desired raster,
labeled "N0 RMAL" on Figure E3.

Step 3. If the desired raster cannot be obtained, add a
second magnet to the yoke mounting pin. Both
magnets must be aiigned as shown in Figure 12:
then rotated simultaneously.

YOKE NOHTH FOLE
MOUNTENG {Must be Aligned)- *?—*-

Figure 12. Instaflinga Second Yoke Magnet
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T:-apezoidal Correction (corners) Procedure

Perform this adjustment if the raster exhibits the ab-
normal effects shown in Figure 14.

Step 1. Push a magnet onto the yoke mounting pin as
shown in Figure 14. Magnet should be pieced only
on the pin that corresponds to the affected area.

Step 2. Rotate the magnet to obtain the desired raster,
labeled "NORMAL" in Figure 14.

Step 3. if the desired raster cannot be obtained, add a sec-
ond magnet to the yoke mounting pin. Both mag-
nets must be aligned as shown in Figure 12:then
rotated simultaneously.

FOCUS ADJUSTMENT

Procedure

The optimum focus of the dispfay is obtained by ad-
justing the focus control. R429, for best focus at a point
which is near the center and approximately one-third
(1/3) down from the top of the dispiay.
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THEORY OF OPERATION

POWER SUPPLY [Refer to Figure 15)

The power supply is a transformer operated, fuil wave,
reguiateci -series pass circuit that maintains a constant out-
put voltage with line input variations of 1 12.5%. Depend-
ing on how connector S1 is wired, operation from 120, 220
or 240 volts, 50/60 Hz is possibie. Integrated circuit iCl01
is the reference amplifier,’ transistor 0102 is the reguiated
output driver, and C1101 is the series pass transistor.
The output voltage, +24V, appears at the coilector of (1301.
This voltage is divided between R106, Rio? and R109.
Resistor R108 limits the range of R107. The voltage ap-
pearing on the arm of potentiometer BT07 l24V AD}.
control) is the reference input to the inverting input i-i of
reference amplifier lC‘l0‘i.

A temperature compensated zener diode, VH1Di, estab-
lishes a fixed reference voltage at the nowinverting input
(+3 to lC10‘¥. Resistors R110 and Fiiil and diode D105
provide bias current for VFHO1. The junction of R1 10 and
R111 is the -I-13V source for the horizontal oscillator,
|C402. Regulator VFi10‘i is eiso the 5 volt source for the
monitor circuitry. Operating voltage for iC10‘i is derived
from resistor network R101 and R105.

An increase in output current will cause a decrease in out«
put voltage due to internal supply impedance. This will
cause the voltage at the base of 0102 to become more posi-
tive via the inverting amplifier iCl0l. With the base more
positive, 0102 will conduct more, increasing its collector
current. This increases the base current in 0101. "Fire re-
sult is increased output current from 0101, raising the out-
put voltage and maintaining the proper output voltage
level. ' '

'

 

Electroiytic capacitor C101, section "A", filters the bridge
rectifier lDiO1—D104) output, while section "B" provides
additional fiitering of the 4-24V regulator output. Capacitor
C103 fiiters the +5 volt source. F1102 is the load resistor
for 0102. Resistors R103, R104 bias C1102. Capacitor
C102 increases regulation at high frequencies for improved
transient response.

VIDEO AMPLIFlER (Refer to figure 16)
The linear video amplifier consists of two stages, 0201

and 0202, which are connected in a cascade. configuration.
This common emitter-common base arrangement greatiy
reduces the effect of Miller capacity (when compared to a
conventional single transistor video amplifier/output
stage}.
A TTL compatible non-composite video signai, approxi-
mately 4.0 volts P-P, is DC coupied to the base of 020! via
R202. Resistor R201 provides proper termination for the
high frequency input video signai. R203 and C201 provide
high frequency compensation to maintain .3 flat response
when 0201 and 0202 conduct. Contrast control R216"
(when present) is used to limit the input video signal,
which indirectly varies the amplitude of the video drive
to the CRT cathode. This action is necessary to provide .a
contrast function when more than one level of video is
applied to the input. Capacitor C208 (when present)
provides high frequency compensation for the input video
signal.
During a no—signal condition, video driver transistor 0201 is
off. At the same time, video output transistor 0202 is base
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biased at 6.0V by R217 and R238. When a video signal is
applied to the base of 0201, it turns on, allowing (1202 to
conduct. The resultant output is developed across coilector
load resistor R210 and DC coupled to the CRT cathodevia
peaking coil L201 and resistor R211. 0202 is protected
from CRT arcing by a spark gap built into the CRT socket,
and H211 further isolates 0202 from transcients. Capacitor
C204 shorts video frequency signais from the base of (2202
to ground. Peaking coil L201 increases the high frequency
response of the video amplifier. Capacitor C205 provides
filtering of the +'.70V supply, while C205 isa high frequen-
cy AC bypass capacitor to ground.
SPOT KILL (Refer to Figure 16?

When power is removed from the monitor, the horizon-
tal and vertical scans collapse and a bright spot is left that
will burn a spot in the phosphor screen unless prevented
from doing so.

When the monitor is turned off, the decrease in the 24V
supply voltage is coupied through capacitor C202 and re-
sistor R208 to pin 1 of lC2iJ’iA.This TTL input is normally
held in the high state by resistor R207. The failing 24V
supply switches |C2G1A to the low state at pin 1, which
is inverted to a high at pin 2 of |C201A; then inverted to a
low again by |C20tF at pin 12. The open collector output
of |C2D1F, now in the low state (conducting), pulls R209
to ground to become the emitter resistor of C1202. With
5.0 volts on its base, C1202 saturates. The resulting low col-
lector voltage on C1202 is coupled to the CRT cathode
causing it to conduct heavily. The large cathode current in
the CRT discharges the second anode during scan collapse.
The second anode is completely discharged before the scan
currents collapse completely so that a spot can not form.

16
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Figure 16. Video and Spot KillCircuits

STEPSCAN FUNCTION (Reference Figure 17)

Ste;JScan is useful when it is desired to display more
rows of data characters than the existing "alphanumeric
video" signal format will permit. A typical display consists
of 240 horizontal scan lines which form character rows of
data. Between each character row is a desired amount of
blank spacing which is made up of horizontal scan lines
without video information. By accelerating the vertical cle-
flection between character rows, one (ll horizontal scan
line could provide the spacing between rows that wouid
normally be occupies by three (3) horizontal scan lines (see
Figure l7l.Thiswould reduce the number of blank horizon-
tal scan lines between character rows from three (3) down
to one (1). However, the physical spacing between the
character rows would not change. Since two (2) horizontal
lines are saved between each row, a 24 row format will ac-g
cumulate 48 unused scan lines. These 48 extra scan lines
will reside at the bottom of the display since the CRT still
scans a total of 240 horizontal lines. Therefore, the 48 addi-
tional iines at the bottom can also be used to display data.
This means an additional six {6} rows of characters can be
displayed. (For example, 7 lines for char. height plus 1
line for spacing = 8 lines per char. block. 48 unused lines
divided by 8 char. block lines = 6 additional rows.)

-~ NOTE «-

StepScan does not actually produce the
six {Ell additional rows; instead, it simply
provides space (and horizontal linesl for
them. The six (6) additional rows of video
must be designed into the original video
signal format during its development.
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Figure 17. Displaying Characters on a Monitor with Srepscan

SFEPSCAN CIRCUIT (Refer to Figure ‘ml
The StepScan circuit requires an external TTL positive-

going pulse of approximately 4.0 volts P-P. These pulses are
appiied to pin 5 of lC20lC through the protective network
8501, D501 and D502. These puises switch the TTL in-
put of lC201C from the low state, normally maintained by
resistor R502, to the high state. The open collector output
of !C20iC, pin 6, conducts during these pulses. These cur-
rent pulses, regulated by control R504, are appiied to the
height control pin of the vertical processor, lC301. The
slope of the output sawtooth current is increased during
these pulses to "step" the vertical position to the next
character.
The rate at which the vertical processor steps is determined
by the repetition rate of the incoming Setpscan puises. The
slope (charge rate) of the stepped portion of the sawtooth
is adjustable with the STEP ADJ. control, R504, which
varies the spacing between the character rows. With the
vertical sawtooth thus modified, the yoke vertical deflec-
tion current will he "stepped" during the line between char-
acter rows chosen. One additional component associated

with Stepscan operation is capacitor C307. It increases the
response of lC301 internai amplifier output (pin 4} by
coupling the leading edge of the Stepscan pulses into the
arnpiifier input of lC301 (pin 10).

VERTJCAL SCAN (Refer to Figure 18)
input TTL level pulses pass through resistor R301 and

protective diodes D30? and D302 to lC201B_c_>_r_ EC20‘lE in-
puts. The input to ICZO1 B accepts, through jumper JUBD2,
negative vertical sync and the input to lC201E accepts,
through jumper JU301, positive vertical sync. R303 holds
the input of lC2D1B low to prevent its output, an open col-
lector, from shorting the input to lC201E when negative
sync is not selected.

Output pulses from lC20_1{-I (pin 10) are differentiated by
capacitor C301 and resistor R306. Diode D303 couples
only the negative-going spikes from the differentiator cir-
cuit to the sync input of ICSDE (pin 8). R307 and R308
provide input current limiting. The sync input (pin 8) Per-
forms several functions. it strips away any random noise
that may be present on the input line and conditions the
vertical pulses for processing. It also converts the input:
voltage pulses to current to controi the internal oscillator.
The osciiiator generates a non-symetrical square wave with
a short duty cycie at the vertical scan frequency (50 to 60
Hz). Components R310, R3i‘i and C304 determine the fre-
quency. This square wave signal is applied to a ramp gener-
ator‘ whose slope and amplitude is determined by H312,
R3i3, C305 and C306. The ramp voitage signal is appiied
to a buffer stage which isolates the ramp generator from
the output stages and reduces any loading effect on the pre-
vious stages. Components R314, R316 and R315 reshape
the ramp voltage to make it extremely iinear. I

'
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The output signal from pin 4 (lC301l drives the vertical de-
flection coils directly via coupiing capacitor C312. Com-
ponents R32l and C311 provide damping to prevent any
oscillationsin the output circuit. F1320, R322, R319, R318.
R323, C310 and C308 provide AC and DC feedback for
the output stage to maintain proper gain and Einearity.
When the scan reaches the bottom of the screen a sync
pulse initiates retrace. To insure a quick return to the top
of the screen the voltage across the yoke is doubled during
retrace to quickly discharge the yoke inductance. This
voltage doubling circuit consists of diode D304, capacitor
C302 and a transistor network in lC30l. Capacitor (3314
provides additional (external) compensation for K2301.
pin 11. Resistor R325 (when present) is used to up-center
the raster and video dispiay.

HORIZONTAL DRIVE/SYNCDELAY AND
REGENERATOR (Refer to Figure 19l

TTL horizontal rate sync is coupled to the input of
{C4013 through the protective network consisting of
resistor R401 and diodes D401 andD402. Jumpers W1 or

W2 and W3 select positive or negative sync respectively.
lC401B is a rnonostable muitivibratorwith its time constant
being established by resistor R403, HORIZ. DELAY con-
trol R402. and capacitor C401. A positive pulse appears at
pin 13 of lC401B, the leading edge coincident with the
selected leading edge of horizontal sync and the trailing
edge determined by the HOFHZ. DELAY control, R402.

The failing edge of this puise triggers l0i01A, another
rnonostabie multivibrator, whose time constant (established
by R406 and C463) regenerate a positive pulse at pin 5 of
|C40lA. Puise width at this point is approximatelyequal to
the input sync pulse. This pulse is inverted and increased in
ampiitude to 24V P-P by ECZEHD.

PHASE DETECTOR (Refer to Figure 15”

The phase detector consists of two diodes D403 and

D404 in a keyed clamp circuit. Its function is to develop a

control voitage for synchronizing the horizontal oscitlator
with the incoming sync pulses. Two inputs are required to

generate the required output; one from the horizontal sync
regenerator £C401A, and one from the horizontal output
circuit, 0402. The required output must be of the proper
polarity and amplitude to correct phase differences be-
tween the input horizontal sync pulses and the horizontal
time base. Each pulse from the coElector of the horizontal
output, 0402, is integrated into a sawtooth by R411 and
C405. Capacitor C406 blocks DC from the collector of
0402. The output transistor of lC201D is normally at
cutoff and its collector voltage rests at approximately 24
volts. Since C404 is connected to the output of lC201D, it
will charge up to the coilector voltage. When a pulse turns
on and saturates the output of lC201 D, its’ collector voltage
drops to near ground potential. C404 wiil now discharge,
coupling a negative-going sync pulse to the cathodes of
D403 and D404. This negative potential is sufficient to
forward bias both diodes to conduct and discharge any
positive or negative charge on (3405 to ground. in other
words, it clamps the voltage on capacitor C485 during sync
pulse time to approximateiy zero volts.

Without considering the sync pulses, the sawtooth wave

would cause current flow into capacitor C405 when it is
negative, and_out of C405 when it is positive. Since the saw-

tooth is symmetrical about its AC axis, the charge and dis-
charge currents of C405 are equal. C405 would therefore
average a zero voltage level. A sync pulse (waveform A,
Figure 20) clamping the sawtooth as it passes through its
AC axis (waveform B, Figure 20),wilinot affect its positive
and negative symmetry. Therefore, the average voltage on

C405 wouid rernain zero. However, if the horizontal time
base begins to lag, the sync pulse will clamp the sawtooth
to ground at a point below its AC axis, resulting in a non-

symmetrical charge on C405. This clamping action will
cause the sawtooth's AC axis to shift to a point above the

70 PINS 2 8 3
OF “$40?
lMORfl.D8CJ

 

 

 
 

FEEDEHCK
H1595 CDLL£C3'€!H
D7 KOHII. OUTPUT,
0402
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Figure 20. Phase SynchronizationWaveforms

ground reference (waveform C, Figure 20).Therefore, most
of the sawtooth’s waveform is now above ground which will
produce a positive voltage on C405. This is the correct
polarity to cause the horizontal oscillator to speed up to
correct the phase lag. Likewise, if the horizontal time base
is ieading the sync pulse, the sawtooth will be clamped to
ground at a point above its AC axis. This clamping action
wiil cause the sawtooth’s AC axis to shift to a point below
the ground reference (waveform D, Figure 20). Now most
of the sawtooth'swaveform is below ground, which will pro-
duce a negative voitage on C405. This is the correct polarity
to cause the horizontal oscillator to slow down. The voltage
level on C405 is dependent upon which point of the saw-
tooth is clamped. This also determines how far its AC axis
will shift above or below ground. ' '

R412, C407, R413 and C408 comprise the phase detector
fiiter. The bandpass of this filter is designed to provide
correction of horizontal oscillator phase without ringing
or hunting.

l~lOBiZ0l\lTALOSClLLATOR/DFHVEFI(Refer to Figure 21)

integrated circuit timer |C402 operates as an astable
square wave oscillator. Its free running frequency is deter-
mined by resistors R4l5, H436, and capacitor C409. The
phase detector correction voitage is coupled through resis-
tor R414 to pins 2 and 6 of K3402 to vary the frequency
of the oscillator. A second input to ¥C402, pin 5, eliows
control of the osciliator free-run frequency by means of
R418, HOREZ. HOLD control.

The non-symmetrical output of lC402 (pin 3) is coupied to
the horizontal driver transistor, 0401, through 0411 and
current limiting resistor R419. D405 protects 0401 from

reverse base—emitter voltage. 0401 operates as a switch to
drive the horizontai output transistor 0402 through trans-
former T401. T401 is a voltage stepdown transformer to
provide a iow impedance drive to 0402. R42! is a current
limiting resistor for C401 and C414 is an AC bypass capa-
citor. R420 and C413 damp the transformer to prevent
ringing when 0401 goes into cutoff.

HORIZONTAL OUTPUT (Refer to Figure 21)
The secondary of T401 provides the required iow drive

impedance for 0402. Components R422 and C4i5 form a
time constant for fast turn-off of C1402. The horizontal out»
put transistor, 0402, is simply a switch that is turned on
and off at the horizontai scan rate by the drive signal ap-
plied to its base. A sawtooth current through the deflection
coiis is required to sweep the beam linearlyacross the CRT
screen. The sweep begins at the center of the CRT and
sweeps to the right. This happens when C1402 is turned on
and its collector voltage drops to near zero. C419 begins
discharging through the deflection coils to defiect the beam
to the right edge of the CRT. At this time, 0402 cuts off

.
and C419 ceases to supply current to the deflection coils.
However, an induced voltage appears across the deflection
coil as the magnetic field collapses, and an oscltiation oc-
curs between the deflection coils and C416.

During the first half cycle of this osciiiation, the induced
voltage is felt across the collector of now out off (1402,
C416, and the primary of T402, the flyback transformer.
This voltage is stepped up by T402 and rectified to produce
the required high voltage that is applied to the 2nd anode
of the CRT. The eiectron beam is aiso deflected to the left
edge of the CRT at this time because the collapsing magnet-
ic field of the deflectioncoils reverses polarity.
During the second half cycie of the defiectlon coilsfC4l6
oscillation, the voltage on the coiiector of stiil cut off 0402
becomes negative. At this time, camper diode D406 becomes
forward biased and begins conduction. The deflection colt
current gradually decreases to zero during damper conduc-
tion ailowlng the beam to sweep iinearly to the center of
the screen.

The horizontai retrace pulse charges C422 through D407
to provide operating voitage for G2 of the CRT. Momen-
tary transients at the colleator of 0402, should they occur,
are iirnited to the voltage on C422 since D407 will conduct
if the collector voltage exceeds this value. Coil L402 is a
magnetically biased Horiz. Linearity coil that shapes the
defiection current for optimum trace iinearity. Coii L401
is a series Horiz. Width controi. Components R425 and
C418, R424 and C417 are damping network components
for the Horizontal Linearity (L402)and Width (L401) con-
trols.

The 24 volt suppiy to the horizontal output is coupled
through diode D409 to pin 3 of the transformer, T402.
Autoforrner action of the transformer boosts the effec~
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Figure 21. Horizonta! Oscillator,Driver and Output Circuits,
and Dynamic Focus Circuit

tive supply voltage to the transformer to the 70 volts ap~
peering on pin 1 of T402. This voliage is filtered by (3205
and provides the 70 volt source for the chassis. A capaci-
tive divider, C42i and C420, and diode D408 provides a

-70 volt supply for the CRT G1 electrode.

DYNAMIC FOCUS (Refer to Figure 21)

Due to the geometry of a CRT, the electron beam tra-
veis a greater distance when deflected to a corner as com-

pared to ‘the distance traveled at the center of the CRT
screen. As a result of these various distances traveled, opti-
mum focus can be obtained at only one point. For general
appiications, an adequate adjustmentcan be realized by set-

ting the focus while viewing some point midway between
the center of the CRT screen and a corner, thus optimizing
the overali screen focus. When an application requires a

20

tighter specification, one of the simplest methods for im-
provement is to modulate the focus voltage at a horizontal
sweep rate. Now optimum focus voltage is made variebie
on the horizontal axis of the CRT, which compensates ior
the beam travel along this axis. The AC component of the
focus voltage is developed by stepping up the voltage
across capacitor C419 via transformer T403. The linear
current ramp in the horizontal yoke winding, L18, also
flows through capacitor C419. The ramp is integrated, the
result being a parabolic waveform. This parabola is coupled
through capacitor C424 and resistor R433 to the primary
of transformer T403. The approximately 250V P-P para-
bola present at pin 6 of T403 is superimposed on the DC
voitage from the FOCUS control, H429, via capacitor
C423. This mixed AC and DC voltage results in a waveform
of proper phase and amplitude, which is coupled through
isolating resistor R431 to the CRT focus anode.
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1.1. GENERAL

This manual contains descriptive material and
procedures usefui in installation, operation,
maintenance and repair of the BASF Mini Disk
Drive Models BASF 6106 and BASF 6108.

1.2. RELATED DOCUMENTATION

Product- and Interface Specification :

BASF 6105/08 : 30 307-046

1.3. DESCRIPTION

The modeis BASF E106 and BASF 6100 are very
compact random access data storage units.
which utiiize a 5.25" Flexy Disk as storage
medium. The BASF E106 stores data on one side
of the Flexy Disk.the BASF 6103 on both sides.

The Flexy Disk is rotated at 300 RPH yielding
a data transfer rate of 125.000 bits per se-

cond in single density, and twice as much in
double density.

Data capacity on all 40 tracks varies from
81.92 kbytes (8ASF 6106. I6 sectors at 128

FIGURE 1 - I
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bytes) to 358.64 kbytes, so increasing capa-
city more then four times by using the BASF
E108 Hith 9 sectors of 512 bytes each.

"The Mini Disk Drives are equipped with a UC-
-controlled spindle drive motor. thus no AC-

power is needed. Ceramic read/write heads
with tunnel erase are used within the BASF
6106/5103 to ensure reliable data recording.

The heads are positioned with a fnurphase DE
.stepper motor actuator. utilizing a spiral
wheel which provides precise location of the
read/write head or heads on the track.

In the electronic. a large scale integrated
circuit (L5!) in HMS technique is used,which
contains most of the digital control logic of
the drive. The LSI increases the reliability
of the electronic and decreases the repair ti-
FEE.

Applications for both types of mini disk drie
ves comprise word processing and text editing
systems, program storage for mini and micro
computers, “intelligent” desktop calculators
and the hobby micro computer market.

MODEL BASF 6105/6108 MINI DISK DRIVE



1.4 S?EClFICATION SUMMARY

A comprehensive }i5t of grincipai specifications for model BASF 6106 and model BASF 6108 is provided
in tabie 1 — 1.

P E R F D R M A N C E

CAPACITY

Unformatted

per Disk
per Surface
per Track

5 F E C I F I C A T I 0 N S_

BASF 5106 (single sided)

Singie Density
125 Kbytes
125 Kbytes
3.125 Kbytes

Formatted (16 Sectors/Track)
per Disk
per Surface
per Track
per Sector

TRAN5F{fl RATE

81.920 Kbytes
31.920 Kbytes
2.048 Kbytes
128 bytes

125 Kbits/5

Double Density
250 Kbytes
250 Kbytes
6.250 Kbytes

163.840 Kbytes
163.840 Kbytes
4.096 Kbytes
256 bytes

250 Kbits/5

BASF 6103 (double sided)

Single Density
250 Kbytes
125 Kbytes
3.125 Kbytes

163.840 Kbytes
81.920 Kbytes

2.048 Khytes
128 bytes

125 Kbits/5

Doubie Density
500 Kbytes
250 Kbytes
6.25 Kbytes

327.680 Kbytes
163.840 Kbytes
4.095 Kbytes
256 bytes

250 Kbits/S

 

 
LATENCY

Maximum
Average

ACCESS TIME

Track to track positioning 12
Average 240
Settiing Time max. 48
Head Load Time max. 35
Drive Motor Start Time max.65o

F U N C T I 0 N A L S P E C 1 F 1 C A T 1 0 N S

BASF 6105 BASF 6108

Singie Density Douala Density Single Density Doubie Density

Rotational Speed
Recoréing Density

300 RPM :_2.5 1 300 RPM :_2.5 % 300 RPM :_2,5 % 300 R?M 1 2.5 X

. .

3979 BPRAD 7958 BPRAD 3979 BPRAD 7958 BPRAD( inside Track) (2768 DP!) (5535 BPE) {Z768 BPI) (5535 BPI)
fiux Density 7953 FTPRAD 7958 FTPRAD 7958 FTRAD 7958 FTPRAD(5536 FCI) (5535 FCI) (5535 FEI) (5536 FBI}
Traci Density 48 TPI 48 TP1 48 TPI 48 TPI
Track Radius

+ +}Track GD 57,15 nu: 57,15 am 55.03 mm 1*) 55,03 Hm +)Traci 39 36.5125 mm 36.5125 mn 34.3958 nm 34.3958 nw

Encoding Method FM MFM FM MFM
Media Requirements BASF Flexy Disk BASF Fiexy Disk DASF Fiexy Disk BASF Fiexy Disk

S.25“~l 5.25"—IU 5.25"-2 5.25"-ED

*5 On Side 1, Side 0 see 6106
Track radius 1 is 2. 1167 am
smalier then track radius 0.

TABLE 1 — 1 : SPECIF1CATi0fl SUMMARY (centinued)

I ~ 4



P H Y S I C A L 5 P E C I F I C A T I G N S
 

Environmental limits
Ambient temperature on disk surface (operation) loo to 50°C (5o°F to 12o°F)
Relative humidity 20 X to 30 1
Maximum wet um 29% (34%)
DC-voltage requirements + 12 was i s z 0.7 A”

max. 100 mvpp ripple
+ 5 vnc_+_5,-: o,SA

max. So mVpp rippie
*}additinnaI motor starting current :

max. 0.65 A for max. 50 msec

head ioad start current
o.7 A for 50 msec

Power dissipation 10.0 watts operating
3.9 Harts stand by (motor off)
7.5 Hatts motor on and deselected

Mechanical dimensions:
width
Height
Depth
Height

 

R E L l A B i L I T Y S P E C 1 F I E A 1 I O N S

}MTBF Ioouo POH under typicai usage‘
Unit life time 5 years
MTTR 30 minutes
£rror rates: 8Soft read errors 1 per 10 bits read
Hard read errors 1 per 10)) bits read
Seek errors 1 per 105 seeks

+) fluty cycle of Spindle Urive Motor: 3% of PUH

M E-8 I A S P E C I F I C A T I 0 N S

Jacket 133.4 mm (5.25 inch} square
Disk 130.2 nm (5.125 inch) diameter
Center hole 28.53 mm (1.125 inch) diameter

TAGLE I - 1 : SPEClFICAT10N SUMMARY



1.5. O?TIONS SUMMARY

The foilowing tabies list the options of the BASF
6186 and BASF 6108 mini disk drives.  

DOOR LOCK Aiiows locking of the door with-
LATcfi out maintaining the IN USE si—

goal activated by storing the
state of the IN USE-signai into
the IN USE-fiipfiop. To use this
option, the IN USE—option must
be jumpered.

1.5.1. FACTORY INSTALLED OPTION

Function

Locks the front door under
control of the users soft-
ware.

 
 

Option
floor Lock
Soienoid    DISK CHANGE Notifies the host system that

the mini disk has been changed.
if this option is used, the IN
USE-option must be disabled.

TABL£ Y - 2 : FACTORY INSTALLED OPTION

DOOR LOCK Locking of the door can be ac-
complished as follows :  1. by the IN USE~signa1
2. by the IN USE—FF {SOUR LOCK1.5.2. JUMPER OPTIONS

LATCH)
Th f 1] ' - - 3. if the drive is seiected:he FEB 0:129 o:t1:n:]ar: se::c:ab]e by Jumper: on (SELECT active)

E
_

' 8 er 0 a E - or jumper op ‘On
.

. if the head is ioaded
matrix.

; {HEAD LOAD active)
. if 3. or 2. is true
. if I. or . is true

RADIAL
SELECT

AHTO SELECT

HEAD LOAD

lfl USE

    
   

3
.

if I. or 4. is true
. if 2. or 3

if 2. or 4. is true
if 1. or 2. or 3. is true

. if 3. or 2. or 4. is true

Allows the coonection of - 55 true
four mini disk drives to
the host system. Each drive
has an own address (0.1,2,3}
selectabie by jumper.

 

 

The interface is always
enabled {drive is eiways ACTIVITY The iighting of the activity

  
     
 
   
  
 
      
  
  

53‘35t9d)- iED is selectabie by jumper to
The 5ELECT"1i“95 are "01 INDICATOR

one of the foiiowing conditions:
used- OPTIONS

- the head is ioaded and the
drive is ready

 
toading of the head can be
accompiished in three modes:
0 Seiected Head toad

(INT.SELECT- H£AD LOAD)

the door is locked and the
drive is ready 
HEAD LOAD is active

0 Auto Head Load
(INT. SELECT)

0 Radiai Head Load
(HEAD LOAD)

medmrislmkw

WRITE Aiiows protection of the mini
disk against overwrite if thePROTECT write protect notch is ciosed

0PTl0h (ECMA, shugart}.
The head wit! be loaded oniy
if the inserted mini disk
rotates.

Pin 34 of the interface is
used as [N USE input signal
and controis the door lock
soienoid and the activity
indicator.
if this option is used«the
disk change option must be
disabled.

STEPPER The stepper motor is switched
MOTOR on and off together with the

drive motor if a jomper is in-
SHITCHiNG sorted. If the jumper is not

inserted, the stepper motor
wiil be enabled as 1ong as oo-
wer is suopiied.

TABLE 1 - 3 : aumpza SELECTABLE OPTIONS
1 - 5



 

 

 

1.6. REEURDiRB MEDIA

The BASF mini disk drives use a removable 130 mm

(5.25 inch) diameter flexible disk as storage media.
Figure i - 2 shows construction and dimensions of a

typical 5.25“ flexy disk. The recommended recording
media is E

- for model BASF 6105 mini disk drives :

single density : BASF 5.25“-i
’double density : BASF 5.25"-10

» for model BASF 6:08 mini disk drives :

single or double density : BASF 5.25"-2D

The flexy disk is an oxide coated flexible disk en-

closed in a protective plastic envelope. The protec-
tive envelope contains apertures for head contact .

index detection, write protect detection and drive
spindle loading.
The write protect notch is used to protectthe writ-
ten data on the flexy disk (see 2.3.14.4. writepro-
teat detector).

SEALED PROTECTIVE JACKET $PEN9£E-/ HUB ACCESS  

 
HRlT€
PRU»
TEST
NOTCH

t;3,3;mm
iNDEX/
SECTOR
HOLE

"am coma
man D15};

XHDEX
HOLE 

TRACK 39TRAC 00

FIGURE 1 ~ 2
FLEXIBLE DISK CONSTRUCTi0N RND DIMENSIONS

1.7. RECORDING FORMA?S

The format of the data recorded on the diskette de-
pends on the host system. ihere are two encoding"
schemes used :

- ¥M — Frequency Modulation
for single density

- MFM - Modified Frequency Modulation
for double density

1.7.i. FM-ENCODING

This scheme utilizes clocks to defineoitcelltimes.
The presence of a flux reversai betweenclockpulses
is defined as a "one" bit. The absence of afluxre—
versal between clocks is defined as a "zero" bit.
fln the write data and read data interface lines be-
tween disk drive and host system, each pulse repref
seats a flux reversal_on the diskette.

3 use: SITCELL

QATA IIIIIIIHIIIEIEEIIII -

ilillliEI-:8»!-i*: | .

5§l.i 1 I i 1 i
. H3-1 I 1 I I i 1

mam: om hi i h ilk
CDCDCDC CDC C C CDC

FIGURE 1 — 3 FM-ENCOSING

1.7.2. MFM-ENCODiNG

A flux transition is always recorded at the ceriter
of the bitcell for each "one" data bit. No fluxtren-
sition is recorded for a "zero" bit, unless itis not

followed by another "zero" bit. In this case, the
flux transition is provided at the end of the first
bit cell.

# usec BITCELL

DAYA 
HRITE DATA

MFM-ENCODINGFIGURE l — 4 iz‘<¥//A0/.\\w>>I»»V4w.w».v-3nwv
r~\v/soy.w«m'//"'<1"$Wxu«urAv:rA<x->1ivumxxxnvxv.rvys-<-<.w»<«n»\-X.‘

»

1/1,>,-m<mW;m<r=4:\w;;x=\W»
-\\£~v(«V/A~)(iu)vo3<:w)<¥;>)

t/VI7'V\\'I‘MV<0'VA‘«*'0VAV*'0JVU



1.8. TRACK FORMAT

The tracks of the flexy disk may be formatted in nume-

rous ways, depending on the formatter of the host sys-
tem used. The BASF mini disk drives write and read hard
or soft sectored track formats.

1.8.1. SOFT SECTORED TRACK FORMATS

In a soft sectored track format, the user Inay 1*ecord
one long record or several smaller records on a track.
The most common soft sectored track formats are descri-
bed in the following chapters.
(The designer should also consider national and interna-
tional standards for data interchange).

1.8.i.1. SOFT SECTORED TRACK FORMAT FDR SINGLE
DENSITY (16 sectors/track 5 f2B bytes)

This format is shown in figure E - 5. It is similar to
the iBM-format.
The beginning of a track is indicated by a physical in-
dex pulse. Each record is preceded by a unique record
identifier. Record identifiers and data fields are se-

parated by gaps. The gaps are necessary to allow upda-
ting of a data field without disturbing adjacent fields.

IN3£X GAP

ihis gap starts with the index pulse and is 15 bytes in
iength. It is not affected by any update write process.

IDENTIFIER GAP

This gap consists of 1! bytes FF and may vary slightly
in length after the data field has been updated.

DATA GA?

This gap separates the data field from the foll owing
ID~field and is nominally 27 bytes in length. It will
vary slightly in length after the data field has been
updated.

DATA-AM :

DELETED DATA—AM 1

TRACK GAP

The gap between the last data field and the index
pulse is defined as track gap. It varies si ightly
in length, due to write frequency and disk speed to-
lerances. It is nominally 101 bytes in length.

ADDRESS MARK (AM)-BYTE

The soft sectored track format needs unique bit pat-
terns to identify the beginning of Ifiand data fields
for synchronizing the deserializer ci rcui t in the
host system. The unique bit pattern is cal1edAddress
Mark (AM). AM»patterns do not contain clock hits in
all bit cells (all other data bytes must have clock
bits in each bit celli).

There are three different AM—patterns used :

— ID—AM in front of an ID-field

- DATA-AM in front of a data field

- DELETED DATA~AM in front of a deleted data
field

I BYTE
ID~AM : C

SEP Ct0CK (C7)

SEP DATA (F£)

559 CLOCK (C7) G :1 n

S£P DATA (F8)

559 CLOCK (C7)

SEP DATA (F8)

FIGURE 1 - 5 ADDRESS MARK ?ATTERNS

 



 
 

 

SECTOR IDENTIFIER 3. sector address (SEC) :

Represents in binary notation the sector address
from 01 for the Est sector to 16 for the last
sector of a track.

The sector identifier consists of the identi fier
mark, the address identifier and the EDC—pattern.

4. sector iength (LEN) :

This byte identifies the length of thedata field
IDENTIFIER MARK

This fieid comprises 7 bytes {see figure 1 ~ 6). as follows :
The 6 bytes of zeros in front of the address mark no : 328 bytes
byte are for synchronisation of the data separa- U1 : 255 bytes
tor in the host system. The ID—AM—byta contains a U2 : 512 bytes
data pattern of I-‘£ where the clock bits C6,C5 and U3 : 1 324 bytes
C4 are missing as explained before.

5. and 6. EEC-bytes {EDIE} :

These two bytes are hardware generated from the
host system by shifting serialiy the bits of the

The address identifier comprises the folfowing 6 sector identifier starting with the ID—AMand en-

bytes : '

. ding with the 4th byte of the sector identifier
through a 16-bit shift register described by the
generator po1ynom1na1 :

ADDRESS IDENTIFIER

1. track address {TRK) :

This byte represents in binary notation the
track address from 0D for the outermost track
to 39 for the innermost track. 15 $2 5

X + x + x + 1

2. side address (SID) : {for more detaiis. read chaoter EDC-imp1ementa~
Represents_in binary notation the side address tion g)‘
(00 or 01) of the mini disk.  
 lSECTOR lDEH'I‘Il-‘KER IDENTH-‘IER one HRST n/rm BLOCK nan BLOCK cap LAST DATA atocic DATA ELOCK c TRACK car

:3 nuts 13.}; 137 ones 27 1: FF ',|27 x 1-‘? :01 1: FF

is! sector ———-———15th sector
""|

L...

INDEX PULSE

SLCTOR IDENTIFIER : 19-53‘! =
.

c

see cwcx (c7) .. n r: .

roermrtza max ADIJRESS IDENTIFTER nu o, :16 of. D!‘ o} 112I
smmma _-.1 I I | 1 I I

\._,.__:

ID-AM

('3 hi 5) so
 

I
I
I
I
I

om: BLOCK : 9ATA_AM I E
I ‘*3 C1 "6 55 CI. 51 C2 5:

mm ms:nu: 5”’ W“ ‘U’
‘n o n o o 'T em « 3 H 5”‘ 2

.

C7" SEP§JATA(FB) u[ 1 I I ] fi 3'
\_...q,......J

DATA-fifl  onEH

1) DATA FRTTERfi

2) CLOCK ?ATYERN
DELETED DATA-AM :

"2: C7 to ‘75 Cr. ‘:3 “2
see caocx (:7) F! F‘. I‘. 1

Ed 07 D6 D5’ Uh
..fi_i_LLJ.__..._

DELETEfi AM : FB

SEP SATA (F8)  
FIGURE 1 - 6 2 SOFT SECTGRED TRACK FORMAT WITH 16 SECTORS/TRACK FOR SINGLE DEfl5ITY (FM)
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<*6:‘<;»:s>V,»I»?:M‘€I:,\t4
DATA BLOCK

The data block contains the data mark, the data
field and the EDC-bytes.

DATk MARK

This field comprises 7 bytes (see figure 1 ~ 6).The
5 bytes of zeros in front of the data address mark
are for synchronisation of the data separator Cir»
cuit in the host system. The data address mark byte
contains F3 in front of a normal data field. when a

deleted data field foilows, FB must be written. The
clock pattern of the data address mark is C? (C6,C5
and C4 missing).

BRTA FIELD

This field comprises 128 bytes. If it comprisesless
than 128 bytes. the remainingpositionsshall befil-
led with zeros.

EEC-BYTES

these two bytes are hardware generated by the host
system by shifting seriaily the bits of the data
block starting with the DATA-AM and ending with the
last byte of the data fietd through a 16-bit shift

register described by the following generator poly-
nominal :

X16 + X12 + X5 * 1

EDC~IMPLEMENTATION

Figure I — 7 is a simplified logic of a shift regis-
ter, which may be used to generate the EDC-bytes.

Prior to the operation, all positions of the shift
register are set to ONE. Input data are added (ex-
clusive OR) to the contents of position C15 of the
register to form a feedback. This feedback in turn
is added (exclusive OR) to the contents ofposition
C4 and position C13.
On shifting. the outputs of the exclusive OR gates
are entered into positions C0, C5 and C12 respecti-
vely. After the iast data bit was added, the regis-
ter is shifted once more as specified above.
The register than contains the EDE-bytes. when fur-
ther shifting is to take place during the wt-iting
of the EDC-bytes. the control signai inhibitsexclu~
sive GR operations.
To check for errors when reading. the data bits are

added into the shift register in exactly the same

manner as they were during writing. After the data.
the EDC bytes are also entered into the shiftregis-
ter as if they were data. After the final shift,the
register contents wiii be all ZERO if the record
does not contain errors.

CGNTROL 
FIGURE i - 7

l - 10

OUIPUT
FOR EDC
WRITING

5iMPLIFiED SHIFT R£G!5TER

 



1.8.1.2. SOFT SECTEJRED TRACK FORMAT FOR
SINGL£ DENSIT‘! '

'

(9 S£CTOR5/TRACK 5 256 BYYES)

In this format, which is shown in figure 1 ~ 8,
each. sector contains 256 bytes.

   
1n1;§_2;__"§¢_19 $71-:c'run 1IJER'I'[E'EER_ IDEN'l’IFI__I§_R car; FIRST nan BLOCK mm BLOCK 0 ' LAST nan Bmcx DATA aLocx dim 'mAcK"{:Te{r‘
_5_x__5r_ 13 BYTES :1 x FF 255 BYTES 2+1 x 1’-‘F 256 tfvnzs (guy) X ,.=;~*""_';7:g;‘x~-...4

§ ‘St SeCtOI" Sector -—O-!
"a ~

V

_
.

.T I... ’ ' 5

“*0” M55 x + v + 2 2 204 ems

I “Y”:
..-- ..,,__..-,,

sccmn !DEHT{F!ER : 10-A24 : -

3-
. . . . -.

‘*
.

. .

. _"‘“‘“ ' ' fa ‘7 C5 C5 La “3 ‘z ‘1 ‘=3
SEP CLOCK (C7) ' F‘. P. P. [J I J

_‘
_

‘ u~44__ .u - _

’ Ia1e5x.1":'%  sm>w~<vs> :|||||||‘

c....,,._.J

ID-AM

mm BLOCK : DATHQ :

I
I
.

3
I

:
‘H “I "a. "5 “I. "1 ‘*3 *5: 37

mm 5‘”L°“”‘“ J..I.iL_£L___.l’=_I_L1%%

SE? DATA(F[1)V I I I I I
.

DATA-AM

1) DATA PATTERN
DELSTED qgyggnm :

2 CLOCK PATTERN) F, c, vb (:5 z: :3 cg c, u:

I.

DEL£T£D AM:F8 SE? CLOCK (C7) I i T‘. R 1'} I I I
Dd 9] 96115‘ I3

559 um (F8) | | | ] |
_

FIGURE 1- 8 : SOFT SECTORED TRACK FOR!‘-!I5.T. WITH 9 SECTORS/TRACK

‘I-H



1.8.1.3. SOFT SECTORED FORMAT FOR DOUBLE
DEflSITY (15 SECTORS 3 256 BYTESJ

On double sided diskettes for doub1e density, tract-:0
on side 0 1'5 recorded in FM. For this track,onIythe
previous described track format for s‘ir1g}edens1'tyis
va1id. A11 other tracks on the diskette are recorded
in MFM. For these tracks, the following track format

“fhe content of the data blocks is douifled to 256 by«
tes. In MFM recording, the bi‘: density is also doub—-
led. the sector count will be the same as insingle
density format (1.8.1.1.). The meaning of‘ the diffe-
rent fields and the generation of the EDC-bytes are

the same as in singie density recording. On1y the ad-

 

w1'13 be vaiid (see figure 1 - 9). dress mark pattern is changed as shown in figure E-9.

  annex on
1:25 BYTE5 
 

 
  

SECTOR uosunssn aoewm-‘sen cm runs: om» emcx om stock one LAST mm BLOCK mm amen one rroxcx one
22 arms 27% BYTES I 252 ones

is: secmn ——:—--I }—~—— mu secron —--—————-Jf"_—"1
.3 L...
INDEX -PULSE

iNDEX GAP‘

1| MISSING CLOCK TRANSITEONS BETWEEN B575 5 AND L.

I III  
p-r— 1 BYTE

G2 I
(22 C?ul1|1|D!Oi030|1!0|1lI|0l0|{HOl1|0|1l1¥3|D|0lD|1iGsI1.1l1I1I1lo!o

03°? ‘-53:53 92 9397 555453 02 0:397 35953 9: °a°7°eQ°3°2 5153
I‘!

lNDEX - AH,

SECTOR EDENTIFIER 1

IDENUFIEFI HARK ADDRESS IDENTIHER
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2
’°"‘"3 : A1 A1 _~--‘_A?~ “‘--~ FE ““*-—'1|OI1IOt0lOI0l1HCHHOIDIOIOIIHOHIOIOICHDHI1IH1iI31lllH0

03 Us Ccfiacz 9: De 06 Cccafiz 0103 De C:.€_13C2 01090105 05040302 Ca
in 1"» a

cam emcx

DAIA MARK DATA new E ac in-ussmo CLOCK mnusmous aerwesn ans LAND 3
3 at A1 2’ FB 3’ 256 awn-rs 2 ewes 3)o£LEIsu pgconu Fa

I “‘~-.Z‘_:~~._,___1 ~~~:~~-s,
9.£I:.‘;,::3.’3.: A1 A: AT‘~~.. ‘*1-,;~~—~,|'||Ol\10¥0lU'U!1E1I{}F1|{]¥U|D3UI‘|l3|Ui‘|i[3|UlU|Ul31lii’.§1§3|0:1l1-I

U [05 05 C/_ 63C-2 D105 U6 CL C} (‘.2 011)“ Up, CL Cgfly Il1UHU,rDr,DI_:,D.g_ D2 D1
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I
I
E
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FISURE 1- 9 SOFT SECTORED TRACK FORMAT FOR DOUBLE DENSITY (MFM)
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SECTION 1!.
THEORY OF OPERATION





ZJ. GENERAL 2.2.2.SPINDLE AND FRONT DOOR MECHANISM

 
This section contains descriptive informationoneach The main parts of this mechanism are the drive hub,the
function of the mini disk drive and detaiied theory centering cone, the centering cone expander‘ and-the
of operation of mechanism and eiectroriics of the front door with pressure arm and door iatch (see fig.
drive. »

.

2 « 1). For loading. a diskette is inserted and the
front door pressed. ihe pressure arm moves down. the
centering cone enters the fiexy disk. Just before the
centering cone reaches the fol} down position,thecen~

2.2. FUNCTEONAL DESCRIPTION tering cone expander is activated and expands thecen—
tering cone which grips the inner diameter of thefie-
xy disk to ensure correct aiignment. The door iatch
is activated and hoids the front door in a closed po-
sition. For unioading a disk, the front door must be
pressed again. The door iatch opens and the pressure

The modeis BASF 6106 and BASF 6138 comprise the foi~

lowing functions :
'

- drive mechanism
- spindle and front door mechanism
- positioning mechanism
- head toad mechanism

arm is moved upwards by a spring. Yhe centering cone

and centering cone expander aiso move upwardsand dis-
engage the mini disk from the drive hub.

2.2.1.flRlVE MECHANISM

The spindie is rotated at 390 rpm by a DC drive mo-
tor. Rotation of the spindie is provided by a belt
and policy. The drive motor is started and stopped
by the interface signa1 MGTDR on. ' '_
The ratio between motor and spind3e_speed isappro-
ximately 7:1. '

CENTERING CGNE EXPANDEF: CERTERING COKE

FRONT DOOR (closed)--«--—

FRESSURE ARM DRlV'£ HUB

DOOR LATCH

FEGURE 2 - 1 : SPINDLE AND FRONT DOOR M£CHANISM
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2.2.3. ?0S¥TIONIN5 MECHANISM

 The main parts of the positioning mechanism are (see write head assembly.
fig. 2 - 2 and 2 — 3) : The BASF 6106 carriage assembly (see fig.2 - 2 ) con-

sists of the read/write head, and the head load pres-
- stepper motor sure arm. The read/write head is inserted in the car»
- spiral wheel riage assembly, which rides on two guide bars. The fie»
- carriage assembly xy disk is pressed against the read/write head by the

head load pressure arm. The head load pressure arm is
The stepper motor is a four phase motor and is rota— released by the head load mechanism.
ted 15° by each step pulse. In the BASF SW8 carriage assembly (see fig. 2 - 3).
The spiral wheel directly connected to the shaft of the head load pressure pad is replaced by the upper
the stepper motor converts the rotational motion of read/write heatf.
the stepper motor to a Eioear motion of the read

 
 GUIDE BARS  SPIRAL WHEEL  RIW- HEAD  

STEPPER HOTOR SHAFT

FIGURE 2 -2 : POSITIONING MECHANISM HAS!-' 6105

  RIW-HEAD (HBUTTON 'l’Y?E}  

  
 

  

RIW HEAD ‘I
/ [CATAMARAN TYPE) 

   VICIIIIIIUIJ.-
-.
.--u
an

i
y;-;

T

FEGQRE 2 -3: PDSITIONING MECHANISM MS? 6108



 

2.2.4. HEAD LOAD MECHANISM

pressed against the read/write head by the head load
gad.
On the doub1e sided mini disk drive (BASF 6108}, the
f1exy disk is pressed against the§ottomhead(HEAe6)
by the upper head (HEAD 3) mounted in the pressuire
arm. The pressure foam an the head load actuatorsta-
biiizes the fiexy disk. when the head Toad solenoid
is deenergized, the head load actuator is lifted by
3 spied. The head Ioad pressure arm is iifted aTsn.

The head load mechanism comprises (see fig. 2 - 4 and
2 - 5) :

- head load Soienoid
~ head toad actuator

when the head ioad 5o1enoid is energized, the head
load actuator reteases the head ioad pressure arm of
the carriage assembiy. On the single sided mini disk
drive (BASF 6105). this causes the mini disk to be

HEAD LOAD PRESSURE ARI-I  
 

 
  

!

.2}-;
'

“‘
I.‘-I-‘=.‘~.'.a
7-:.-..v-.-.—..-.-§;'Rlw HEAD 422;‘

 
   

HE AD LOAD PAD 4% 
HEAD LOAD ACTUATOR VIIII

‘“

gmazuanuv‘E52. IIIJIIIII;
HEAD LOAD SDLENGHJ .1

ii
'

.\\\ \\\‘I\\\\\\\
HEAD LOAD MECHANISM BASF 6106

am new 0

......ae-lllfl)
mw HEAD 1  

l‘|ECiiANI SM 813.5? 6108HEAD LDABFIGURE 2 - 5 :
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2.3. IERIVE ELECTRONIC DESCRiPTION

2.3.1. BLOCK DIAGRAM

Figure 2 - 6 is a block diagram of the drive control
logic. The logic is divided into thefollowing parts:

- input interface
1)
1)

- write control logic
- side control logic

1)
- index detector and ready monitor

1)
1)

- sector separator
- disk change logic

2.3.2. LARGE SCALE INTEGRATED CIRCUIT
BASF 81041-001

The BASF FQD/MDD-LSI is a 40 pin NMUS large scale in«
tegrated circuit. designed for controliing of 8" and
5 1/4" floppy disk drives. The use of this circuit
simplifies the electronic board and increases the re-

liabilityof the electronics.
The chip is programmed by 2 type select pins on the
PCB for the different drives to be used.
The 3.2768 MHZ crystal is used by the Lslwchip forge-
nerating the different time delay circuits(one shots)
inside the Chip. Other inputs (NRTPROTINV. AUTO ERASE,
HARD SECTOR) are used to enable or disable the diffe-
rent options included in the LS1-chip.
Figure 2 - 7 shows the pin assignements of the LSI~
chip.

- disk motor on logic 1)

- stepper motor cootrol 1)

- track zero detector 1}

- in use logic 1)

— DC-control logic
- read/write circuits HRT‘?R°7'C + S V

HRT ?ROT/ STEP MTR £NA/
- side select logic

TRACK 90 D S IHEJL UL
— drive motor control TRK_00_5w at “RT EMA
- stepper motor driver TRK«00~SN ND NRT FF

— head ioad driver 5759/ “RT FF/
- activity LED/door lock driver STEP 1”] CRYSTAL I

PHASE 0 CRYSTAL II
— output interface PHASE C “RI DATA/

1) P}lASE 8 IN USE FF
All these circuits are included in the PHASE A “R? PROT {NV
BASF LSI- h’ 81041C 1p TYPE SELECT D

I
NR1]

TYPE SELECT 1 2 ERASE ENA
I

INDEX IN USE
SECTOR E NOT USE!)
READY in SELECTED]
DISK CHAl‘iGE/ gf HDSEL {J
+ 5 V : HDSEL l
INDEX C DISC MTR ON T£MP/

I
GND HARD SECTOR]

 

FIGURE 2 - 7 I PEN ASSIGNM£NTS BASF LSI~CHIP
81041-001



 

 

2.3.3. INPflT INTERFACE

2.3.3.1. INPUT SIGNALS DEFiNITiDNS AND
lERMIHATION

The input interface receives the signals froni the
host system. iabie 2 « 1 lists and defines the in-
put signals.
The input lines are terminated by pull up resistors
of 150 com. in a serial configuration only the last
drive will contain the pol? up resistor network.
The receivers send the input signals to the diffe-
rent parts of the drive electronics.

SELECY Selects the desired mini disk
{l*3 41)) drive. Enables all other

interface lines except MOi9R

NRITE DATA]

ON. WRITE DATA, SIDE SELECT

WRITE GATEI

and DIRECTION IN.

 
DIRECTEUfl INI

STEP]

HEAR LOAQI

IN SSE!

SIDE SELECT]

1) If SEtECT4/ is used, the READY GUTPUT SIGNAL is not
available

  
 

 

 

  
  
   

  
 

This line carries ion active
pulses representing data to be
recorded on the mini disk.

J L l».~~»
200 nsec min I

,__,___y___ 71 1 20 ns

8-Oflpsec - -50 usec

  
  
 

   

Low input enables recording
of NRITE DATA on disk.
High input enahies reading
from the Flexy Disk.

 
   
 

This line turns on the drive
motor and the stepper motor
and is not gated by SELECT. A
recalibrate operation must be
performed to obtain correct
head positioning every time
after the MOTOR Oh signal goesactive.Switching of the stepper
motor may be disabled by remov-
ing a jumper. This avoids re-
calibrating after switching on
the drive motor.

   
  
  
    
   
 Uefines motion of the read!

write head
LOW = in (towards Track 39)
HIGH = out (towards irack D)
This line is not gated by SELECY.

  
     Used in conjunction with BERKE-

TION IN and causes the read]
write head to be moved from
track to track.

 
 

    
 

?his line is used to press the
mini disk against the read]
write head if the mini disk
drive is ready. To activate
this line a jumper has to be
changed.

 
  
      This line controls the door

iock solenoid. Also the
activity LED can be switched
on. If the In USE! signal is
used, the disk change option
must be disabled.

 
 

  
   
  This line defines whether

head 0 or head 1 of the mini
disk drive is used. A high signal
selects head 6, a low signal
selects head 1. ?his line is
not gated by SELECT. On BASF
5106 head 1 is not installed.

 
    

  
TABLE 2 — t moor slomus 2 — 9

2.3.3.2. SELECT OPTIONS

There are two possiblities to select the mini di sk
drive:

- auto select
~ radial select

AU?O SELECT

ihis option is used when no SELECT lines are used. The
input and output interfaces are aiways enabled, because
SELEC? is forced to a high. To install the AUTO SELECi
option 29(3-4) must be jompered (see fig. 2 - 8).

 
as 1

SELECT 1/ r **** "cw *5V
_.____....._,_1o

  

I

SELECT 2/ : 3
—_..—-.-.---——--‘:0

SELECT  sum 3/ : 5°

l4|
I , REAny/ To THEREADY/ 1 HOSTdi___l€ svmta

FIGURE 2 — 8 AUTO SELECT OPTEON

RADIAL SELECT

If radiai select is normally, 3 mini disk drives can

oe connected to the host system. '

The signal SELECT 1/ will select the mini disk drive
jumpered between Jdl 1 - 2, SELECT 2/ will select the
mini disk drive jumpered between Jdi 3 ~ 4 and SELECE
3/ will select the mini disk drive jumpered between
dd? 5 — 6. There is a possibility to select a fourth
drive, if the READY—signaI is not used. 2D(l5—1Q must
be scratched and a jumper from 2D fl3~14l instelied.
Only one select jumper is allowed in one drive. For
enabling of the radial select option JJ2 S - 5 must
be jumpered and the auto select option must be di 5-

abled by removing jumper 20 (3-6).

JJ 1
-SELECT 1/ r1---*-2 -.w.x..,»,«.«mmm.«..»m.-

1//anr.

................

  
 
 

SELECT 2/ is
_

§
SELECT 3/ ‘“ SELECT E.»,s,_“..,........W,.,.w.,....,,fiw

THE HOST
SYSTEM

I13 — 14. i
READY] ; I a SELECT 4/ (READY/) §

. , . FROM/To 3

FIGBRE 2 - 9 RADIAL SELECT D?TIGN  



2.3.3.3. HEAD LOAD DPTKDNS

There are three possiblilities for the user to load
the head :

- auto head ioad
-» selected head Ioad
- radial head load

AUTO HEAD LOAD

This option aiiows to load the read/write headas soon

as the rnim‘ disk drive is seiecteci.
If auto head ioad is desired, the jumpers must be set
as shown in fig. 2 -10.

2o

smcrr V,§:m'm:51,
| HEAD mm) ENA/

mom THE
HOST HEAD LOA
SYSTEM ““****‘*""*"~‘u'°;_M_,___.

nouns 2 - in Aum HEAD LOAD omen

2«1D

SELECTED HEAD LOAD DPUDN

In this configuration. the head is Ioaded when the
mini disk drive is selected and the HEAD i.0AD signal
is activated (see fig. 2 -11).

ED
F; "2:SELEETI 
   

HEAD LOAD ENAI
FROM ma ' 9
nos? HEAD LOAD/
SYSTEM .____m_-__,

FIGURE 2 - 11 SELECTED HEAD LDAD omen

RADIAL HEAD LOAD OPTION

This option ailous the user to keep the head ioaded
without selection of the mini disk drive. The 48 msec

head Toad time is then eiiminated. To ins tall this
option. see fig. 2 -12.

seuzcn I},"""E"« 
 

  
HEAD LDAE) EDA]

FROM TEE
HOST
SVSTEM

HEAD LDAD

FIGUR£ 2 ~12 RADIAL HEAD LOAD OPTION

“ms
-'>:_~_

 



 

2.3.4. 0UT?UT 1NTERFAC£

ihe output interface sends the read data puises and
the states signais WRITE PROTECT, INDEX. READY.
TRACK 00 and DlSK CHANGE (optional) to the host syS—
tem (see table 2 ~ 2).
The output signals are gated by I/D-ENABLE and dri-_
ven by the output drivers SN 7438.

SIGNAL NAME DEFINITION
READ DA?A/ This tine provides the "raw data“

as detected by the read electronics.

C?

18 usec .4 us
NDM NOM

' HRITE Low active status indicates that a

PROTECT write protected Eiexy Disk is instali-
ed. The BASF 6106/08 will inhibit
writing with a write protected Flexy
Disk installed.

 INDEX] The leading edge of this signal indi—
cates the beginning of a track when
soft sector format is used.

i-———~ zen msec -———-I
-4

2.5m5 t 5.5ms

If a hard sectored disk is used this
signal indicates the sensing of an
index or sector hole. To indicate the
beginning of a track one index pulse
is sensed in the middle of sector 15.

_i2,S msec

6.25 msec
W“ i”

‘§ I

FECTOR iSECTOR' SECTOR fSECTDR 1
1% 35 D E

TRACK 00/ This line indicates that the read/write
head is positioned at track 00.

R£ADYf This line indicates that the inserted
Flexy Disk has reached more than 60 X
of full operation speed and three coo-
secutiveEN9EXpulses have been sensed.
For hard sectored Fiexy Disks READY is
activated as soon as the Fiexy Disk
starts turning and three consecutive
SECTOR pulses have been sensed.

DISK CHANGE] An active (low) signal is provided when

(OPTION) the SELECi line is activated if the
drive while deselected has gone from a
Ready to a Not Ready condition.

TABLE 2 - 2 2 9UT?BT SIGNALS

2 — ii

 



2.3.5. STEPPER MOTOR LOGIC

The stepper motor is a four-phase DC-motor and is con-

trolled by the stepper motor logic. The stepper motor
logic comprises the stepper motor control logic, loca-
ted in the LS1-chip and the stepper motor driver. The
stepper motor control consists of a divide by four up/
down synchron counters with control circuits.Each STEP
pulse from the host system rotates the stepper motor
for one step. Each step corresponds to a rotation an-

gle of 15°. The rotation of the stepper motor is con-

verted to a linear motion of the R/N-headis) by the
spiral wheel. The direction of the motion of the R/H-
head(s) depends on the input signal DIRECTION EN/. If
this signal is active (low), the R/W-head(s) will be
moved towards track 39 (in). The R/N-head(s) move out
by each STEP pulse. when DIRECTION IN] is in a high
state. Muitiple track positioning is attained by the
host system issuing a series of STEP pulses atlamsec
intervais. Table 2 - 3 shows the output signals for
"in" and "out" motion of the R/W-head(s). The DiR£C~
?ION IN-signal must be at the desired level 1 usec
before the trailing edge of the ST£P pulse. Stepping
is initiated by the trailing edge of the STEP pulse.
The time between two consecutive STEP pulses must be
12 msec minimum (see fig. 2 - 13). As long as HRITE
GATE is active during a write operation, the STEPpul—
se interface line is inhibited.

 
 L H

TABLE 2 ~ 3

PHASE Al 8/ Cl 0/

L H

STEP PHASE

In figure 2 - i4, a Zener diode is used in addition
to four free wheeling diodes. This undamps the ma-

gnetic response at switch off time, causes armature
to oscillate across target position. This reduces
the infiuence of friction upon target positioning ,

decreases hysteresis error, resulting in precise set-
tling on target position.

STEPPER MOTOR SWITCHING OPTION

The stepper motor can be switched on and off by the
MOTOR ON signal. if there is a jumper installed bet-
ween SD (1-2). If this jumper is instalied, the po-
wer consumption of the drive is reduced, but the
stepper motor must be repositioned by a recalibrate
operation each time the drive motor is turned on.
This option is recommended for battery operatedsys~
tems.
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FIGURE 2 -14 STEPPER MOTOR TIMING DIAGRAM

 



‘!‘:‘,W\‘?{*£¢€i>3$'\%*}M9$l!Q  2.3.6. DRIVE MOTOR LOGIC

The drive motor used in the BASF 6106/08 is a i3C- of the diskette wiil be improved during ciosing the
motor. Start and stop of the motor are controiled by front door by the turning spindie. As soon as the
the MOTOR UN‘-signal of the host system and the tem- diskette passes the write protect sensor, the Iemsec
porary motor on controi logic in the LS1-chip. 05 and in sequence, the 20sec OS are fired and the

WRTPRDT LTH is set (see timing diagram 2 - 16).
when the diskette passes the index sensor, the IN-
DEX-FF is set and MTR ON TEMP/-signal is activated.

2.3.6.t. TEMPORARY MOTOR ON LOGIC (fig. 2-15) The motor starts turning. As soon as the door is
ciosed, the disk turns, READY will be generated by

This iogic is used to turn on the drive motor-as soon
the ready moflimr’ which resets the INDEX FF “md

as a diskette is inserted in the disk drive, even if the NRTPR-n'TH' The motor Stops’ If the door M”

the Mama 0N_S1-gm” 1.5 not activated. The centering not be ciosed after insertion of the diskette, the
motor is stopped after the 2652: 05 times out.

LSI-CHIP

|"_"'-””"""EIfii":>RtiTT)'§’(TEl—msT—‘——'——"_":”"—l
WRITE ?RGTECT LTH

 
   
  
 

 
MTR ON TEMP]  

NRIIE PROTECT
SENSOR

+5V

FF
mx

anal
INDEX SENSOR

FIGURE 2 - 15 : TEMPORARY MOTOR ON LOGIC

MERI PROT C
10 msec OS
NR1’ PR6? LTH
INDEX
INDEX FF
MTR ON TEMP
20 sec 05
READY

  
. . l xif door still opensiiii E2225? $165? 3§?§§i§f“”‘°’ W‘ be sewed

door dosing (disk starts turning ‘zggegflagegegngegfigtby

FIGORE 2 ~ 15 : TIMING DIAGRAM TEMPORARY MOTOR ON LOGIC
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2.3.6.2. DRIVE MOTOR CONTROL {FIG.2 -17)

The speed of the drive motor is controiied by the in-
tegrated circuit ESM 227. It holds the EMF‘ of the
drive DC~motor to a constant vaiue. Because the speed
of the drive motor is perportionai to its EM¥. the
speed win he also constant. with the potentiometer
R47, the érive motor must be adjusted to a disk speed
of 300 RPM. The output voltage of the ESM 227 is con-

trolied by the MOTOR 0H—signa1 at pin 12 of the chip.

If MGTDR on is inactive {ion}. T1 wiil be ciosed ané
hotds T2 open. The drive motor stops. An active M0-
TOR (EN-signal opens T1 and T2 is enabied. The drive
motor is runhing and reguiated, so that the flexy
disk is rotating at 300 RPM. T10 ‘limits the drive mo-
tor start current to 0.7 A.
After the drive motor is started. a deiay of EL5 sec

is needed to aiiow proper motor speed, before
ding or writing.

r'ea-
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FROM THE
HOST
SYSTEM

2.3.7. HEAD LOAD LOGIC (FIG.2 -18)

The head load mechanism is activated by the head
load soienoid, which is energized when I-IEADLOADENA
is active and the mini disk drive is ready. READY is
activated by the ready monitor in the LS1-chip. As
the head load solenoid is activated, TA is closed
for 20 ms by the HEAD LOAD ONE SHOT and applies +12V
to the head load solenoid to supply sufficient star-

 
   

  
 
  

LSI-C_HIP 

20
SELECT/ [-5----5

FIGURE 2 - 13

HEAD LOAD ENA/
READY

HOLD OS

J/P3-3

TB

FIGURE 2 - 19

ting current (see fig. 2 — 19). Hhen the HEAD LOAD
05 times out, transistor TA turns off. but transis-
tor TB still remains on. +5V is now applied to the
head load solenoid by the resistor R and the for-
ward biased DIODE O. The head load solenoid re-

mains activated by decreased power dissipation.
DI supresses the spike on power down.

HDLOAD ENA TA

: HEAD LOAD LOGIC

2-I6

 
HEAD LOAD TIMING DIAGRAM
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 2.3.8. ACTIVITY LED / DOOR LUCK LOGIC

This logic contains the driver. the jumper options
and the door lock latch inside of the LSI~chip. Fig.
2 - 20 shows a circuit diagram of the completelogic.

  
  

_

I

+l2V _.

I

5D 4
SELEC? .":T""7i": --.} . . , i 2

I’
’*

Lg . _ noose LOCK
I“ USE , soaenoro

.
5

SELECT] '

E! ‘F CR U 9 I
:_..___.___w..,,. __._l

43 V ACTIVITY LED
READY -'l"““2'"I
+ ' 1

. ‘ ' E4
n

4 I ’v-I is 5 3
0

4
0 - U :

' a
. _

_3 5 i
I

FIGUR£ 2 ~ 20 : ACTIVITY LED / DOOR LOCK LOGIC

2.3.8.1. DQOR LOCK LATCH OPTION

This option can be used by the host system. if the
IN US£~signal is available. The door latch option
allows the latching of the door lock solenoid under In use
control of the SELECT and IN USE~signals, without
maintaining the drive selected and without activa~
ting of the IN USE—signal. The IN USE-FF stores the IN USE FF
state of the IN BSE~signal with the selection of the
drive (see timing diagram fig. 2 - 21). The door
lock solenoid remains activated even if the :nini
disk drive is deselected and the IN USE-signal is
deactivated. For unlocking of the door, the mini Fggugg 2 - 31 _

‘disk drive must he reselected with the IN US£-si—
TIMING DIAGRAM DUUR LOCK LATCH OPTION fgnal inactive. Io enable the door Iocklatchoption ?

jumpers from 5D (9-10) and 5D (fl-12} must be in-
serted.

SELECT

FRONT DOOR
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ww
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2.3.8.2. DOOR LOCK OPTIONS

There
door :

1. -

5. -

5. -

10. -

11. -

are a lot of possibilitiesto lock the front

locking by the IN USE-signa3
jumpers : 50 (11-12 ; 7-8 3 13-24)

locking by the door lock latch option
jumpers : 50 (9-11 ; 13-14)

locking while the drive is selected
jumpers : SD (3-4 ; 13-14}

locking while the heads are loaded
jumpers : 50 (5-6 ; 13-14)

if I. or Z. is true (IN USE + IN USE FF)
jumpers : 5D (9-10 ; 11-12 ; 13-14)

if 1. or 3. is true {IN USE + SELECT)
jumpers : SD (3-4 ; 7-8 ; 11-12)

if 1. or 4. is true (IN USE + HEAD LOAD)
jumpers : SD (5-6 ; 7-B ; 11-12)

if 2. or 3. is true {IN USE FF + SELECT)
jumpers : SD (3-4 ; 9-11)

if 2. or 4. is true (IN USE FF + HEAD LOAD)
jumpers : SD (5-6 ; 9-11)

if 1. or 2. or 3. is true (IN USE + IN BSE FF

+ SELECT)
jumpers : SD (3-4 ; 9-19 ; 11-12)

if 1. or 2. or 4. is true (IN USE + IN USE FF
+ READ LOAD)
jumpers : 5B (5-6 ; 9-10 ; 11-12)

2 - 38

2.3.8.3. ACTIVITY INDICATOR OPTIONS

For illuminating of the activity indicator, the fol-
lowing conditions are possible :

1. illuminated while ready and head is located
(READY.fiEAD LOAD)
jumpers : GD (1-2 ; 7-8)

2. illuminated while ready and door is locked
(READY.BOOR LOCKEN A)
jumpers : 48 (1-2 ; 5-6)
{for jumpering of the door lock. see 2.3.8.2.)

3. iiluminated when the head is loaded EHEAO LOAD)
jumpers : 4D (3-4 ; 7-8)

4. illuminated when the door is locked
jumpers : 40 (3-4 ; 5-6)

 

 



 

 

2.3.9. TRACK ZERO DETECTOR

This logic generates the TRACK O0-signal when the
read/write head is positioned at track zero.The host
system uses this signal to recalibrate the positio-
ning system. when the position of the readflwrite
head is unknown. the host system sends step outpul—
ses until TRACK 00/ goes low.

The track zero detector is comprised of the track
zero switch. a comparator, a debuunce circuit and
a phase detector circuit, which detects thecorrect
phase of the stepper motor. The track zero switch
mounted on the deck assembly is activated by the
head carriage. The logic circuit supports mechani-
cal and optical track zero switches (see fig.2-22).

when the head carriage moves out, the track zero

switch must be open before the read/write headrea-
ches track four. Nheh the head carriage moves to-

GPNCAL
lunch on
season

r-"'3 "'
, I
I : .

v .
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r.............-..
IEECN
NILE! 00
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FEGURE 2 — 22
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U1 HECTION IN

. .
r-~-*"'TRN-K 00 SWITCH ....................................................L.........._

'FRACl\' Oi)

F!GURE 2 * 23

H Inflow ms:
REFEIHM

~‘5\I ‘

1 by
_

CLIMPHRAIDR CIRCIIII

wards the track zero position, the track zero switch
must close after track four and before track zero.

The {RACK ZERO-signal will be active when the track
zero switch is closed and phase A and phase C of.the
stepper motor are activated. SELECT must be high.

Fig. 2 - 23 shows the timing diagram when the host
system attempts to step the head carriage beyond
track zero. The mechanical stop on the spiral wheel
prevents the read/write head from moving outfurther
and holds it near track zero. But the TRACK 00-51 —

gnal will be deactivated, because the stepper motor
is in a wrong phase (9 B/, d C/). If the hostsystem
sends three more step out pulses, the phasing ofthe
stepper motor is correct again, the TRACK 00~signal
is activated and the read/write head is positioned
at track zero.

Diflliuft

. .

SIEFOU

Sflfifll

TRRCK ZERO DETECTOR

 
 

TRACK ZERO
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{ NEAR TRACK 00 U 
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- TIMiNG DIAGRAM



2.3.10.

2.3.10.1. INDEX DETECTOR

The index/sector detector comprises a phototransis—
tor mounted on the deck assembiy, a light emitting
diode (LED) on the PCB and a comparator inside the
LS1 (see fig. 2 ~ 24). As the index hoie or sector
(optionei) hole passes between LED and photo tren-
sistor , light from the LED is passed to the photo-
transistor. This resuits in a negative puise of ab-
out 4 msec at the inverting input of the comparator.

LS1-CHIP

ma’ I I

,, p
' Ian

M 3 I
SECTOR

SEPARATOR

coumznroa
*5”

39 HAROSECTO
I EE.-' -7}

I
.:_6_-....-s_: ;

_

nouns 2 - 24

INDEX DETECTOR. SECTOR SEPARATOR AND fl£ADY MONITOR

The output pulse of the comparator is sent as INDEX
signal to the host system when HARD SECTOR] is high.
If HARD SECTOR] is tow, the comparator output INDEXI
SECTOR is separated into SECTOR- and Ififl£X-pulses by
the sector separator option. In this case, hard sec-
tored diskettes must be used.

I a D l 4 -

READY
_

MONITOR I13 READY

D ..

D _I IE INDEXI I!!! sacion
II

INDEX O£TECTOR

2 - 20

 

 



2.3. 10.2. SECTOR SEPARATDR

 
The sector separator is used for hard sector app11'~ {€1.25 ms one shot). which is triggered by the trai-
cations on1y. A hard sectnred mini diskette contains ting edge of the 0.6 ms cue shot pulses (see timing
10 or 16 sector hates and one index hole in the nn'd— diagram fig. 2 » 26}. The INDEX-pulse width is 31'm1'—
d1e between two sector hoies. The INDEX/SECTDR se— ted to 0.4 ms by the 0.4 ms one shot when the sector

par-ator 1091': (see fig. 2 - 25) separates the INDEX separator option is used. ' ;
pu1se from the SECTOR puises by the INDEX HINDOW ‘ ’

LS1—CHI? E
TO THE §
READY g
MONITOR ‘

   
 

INHEX/SECTOR

  PULSE WIDTH INDEX WINDOW
0,¢ ms 05 11,25 ms OS 

 
   

SEC?8R 5

'5
3
:1
2
1’
3

  

I_5......

FIGBRE 2 ~25 : secroa SEPARATOR E

INDEX/SECTOR e1«~gvv" hh;z;v ==x#»
.

PULSE mam we srror
INDEX wxmnow

I :";; hi
'

2 -a -2. - a 3%: zage.-1 a "Q: a. 3: E
INDEX §
szcroa §

x6," FIGURE 2 - 25 : TIMING DIAGRAM INDEX / secron SEPARATOR ;
if
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2.3.10.3. READY DETECTION 
 

The ready detector (fig. 2 ~ 27) is used to monitor the first INDEX pu1se which occurs in a shorter dis-
the INDEX pulses for the rotational speed of the tance than 430 ms because the HRTPRDT FF of the tem-
disk. The INDEX pulses are inout to the 430 msec porary motor on logic is low. when the mini diskette
hold-ever-one shot. when the time between two con- is just inserted and the temporary motor on logic
secutive INDEX pulses is greater than 430 msec, the starts the motor (HRTPRDT-FF = high) or the motor is
index counter is heid reset. If the time is less a1ready spinning, the READY-signal wiii be generated
than 430 msec, the ho1d-over-one shot is heidfired by the second INDEX puise in a shorter distance than
and enables the index counter. 434 ms (see timing diagram fig. 2 - 28). 
READY is generated in two ways. If the drive motor
starts (MOTOR OH = LUH) when the mini diskette has
been aiready inserted. READY wiii be generated by
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FIGURE 2 - 27 : READY DETECTOR
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a) DISK ALREADY INSERTED
b) DISK JUSY INSERTED (TEMP. MOTOR ON LOGIC)

FIGURE 2 ~ 28 : READY TEMING
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2.3.1T. DISK CHANGE OPTION (fig. 2 - 29)

Pin 34 of the interface can he used fur the disk
change option when the Hi USE signai is eppiied to

input pin 4 or the IN USE option is not used. The
DISK CHANGE signai notifies the host system that
the mini disk has been changed even if the _di-ive
was deseiected. As. soon. asithe mini disk is un'|oa-
tied. the speed detector wiil deactivate the SPEED-_
signei and the DISK CHANGE-FF is set. The DISK
CHANGE signai is sent to the host system when the

LSI-CHIP 

SELECT] 

FIGURE 2 ~ 29

SELECT/
SPEED

READY!

DISK CHANGE - FF

DISK CHANGE OUT]  
MINI nxsx L°AaE_

FXGURE 2 - 3D

DISK

 

2 ~ 23

drive is selected. The DISK CHANGE-FF wiii stay set
when the new mini disk is ‘loaded. To deactivate the _.

DISK CHANGE signal, the host system must de5_e3_ect
the drive again. The DISK CHAN_GE—FF is than

_

reset__
I

(see timing diagram fig. 2 - 30)". The disk change
_

option is enabied by a jumper from 40 (11-12).

TD THE IN USE LDGIC 
 

 

READY]

IN USE!
(0PT.}

34 DISK CHANGE/
(INVUSE/)

CHANGE LOGIC
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TIMING DIAGRAM DISK CHANGE LOGIC
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2.3.12. SIDE SELECT LOGIC

The side select logic is used by the double sided mi-
ni disk drive (BASF 6198) and selects either heado or
head 1, depending whether the SEDE 1—signa1 from the
input interface is high or 1ow. The side select logic
in fig. 2 « 31 consists of two head select switches
(T 13. T 12 and associated circuits} and a diode ma-
trix (D1, 2, $2, 12. 36, 17). If the SIDE 1-signai is
iow, transistor T 12 is on and head 0 is se1ected.The
signat COMO] is at ground and generates a forwardtias
to the diodes D 11. D 12 and 9 15.

ER

FROM / TO THE R/
READ/WRITE
CIRCUITS R/

+5V

LS1-CHIP
.—_..._..___—.o I

1-2! ->£5-Q! 1

519i 1/
SEi.£{.'T/

SIDE D SEL

FIGURE 2 - 31 :

ASE

N 1

N 2

 
  

In a read operation. the read signal induced in the
read/write coils of head 0, is transfiered through
the diodes D 11, D 12 to the read circuits. In a
write operation, the write current generated in the
write circuits flows through these diodes into the
read/write coils. The erase current is fed to the
erase coii by the diode 016. At the same time. the
diodes D 1, D 2 and D 17 are hiocked. becausetran-
sistor T 11 is off. Transistor T 11 wili be on when
SIDE 1 is high and head 1 is activated.

_

-1::

_o

mow-...¢...n¢...n...a....__—_t3
—.__—-——_—___q

SIDE SELECT LOGIC

2 - ?fl

 



 

 

2.3.13. REAO/WRITE HEABS

The read/write heads used in the BASF 6106/6108 disk
drives are tunnei erase type heads. Data is recorded
at a flux density of 3536 to 5536 flux chaliges per
inch (fci).

The nominai frequencies on the read/write head are

62.5 kHz and 125 kHz when PM recording technique and
62.5 kHz, 125 kHz and 83.3 kHz when MFM recording is
used. In FM mode, the nominal distance between fiux
reversais is 4 us or 8 us. In MFM 6 us flux reversal
spacings are also encountered.

The radiai density is 48 tracks per inch (tpi). This
gives 0.0208 inch nominal track to track spacing.The
tunnel erase gaps trim thetrackwidthfrom0.0i4inch
after write to 0.013 inch after erase (see fig.2-32).

 
NRIITEN om TUNNEL ERASED DATA

FIGGR£ 2 - 32 TRACK GEDMETRY

The read/write head contains three coils : two read]
write coils and the erase coii (see fig. 2 - ).?he
erase coil is energized during each write operation
and limits the track width and provides low noise
guard bands on each side of the recorded track. The
two read/write coils are wound on a single core and
are center tapped. The eiectricai connections of the
read/write head are shown in fig. 2 — 33. During a

write operation. the write current wiT1 be directed
aiternateiy to one of the two read/write coiis by a

flipflop. This causes a fiux change each bit to be
written. The oid data on the track will be overwrit-
ten by the new data stream.
On a read operation, an output voltage is induced in
the read/write head by each fiux change that passes
the gap of the read/write head. This voitage is used

by the read circuits to recover the written data.
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 2.3.14. WRITE CIRCUITS

2.3.14.1. WRITE IHITIATE

The write circuits encode serial data from the host
system to magnetic fiux patterns recorded on the
fiexy disk. A write operation is initiated by the
host system activating the following input lines
{see fig. 2 «34 ).

- SELECTI : selects the drive and loads
the head if no head ioad op-tion is installed

- MOTOR 03/ : rotates the mini disk
~ HRETE GATE/ : turns on the write circuits
- WRITE SATAI : encoded write data
» HEAD LOAD] : Toads the head if head load

option is used

DC-POWER

MOTGR UNI

DR} E SELE T/HEXB LOADS /

STEP

WRITE GATE/

WRITE DATAI

FIGURE 2 - 34 NRiTE

2 - 26

- 35 um: H1:0.65 sec 313

2.3.14.2. WRITE LOGIC

A simplified logic of the write circuit is shown on

fig. 2 - 35. The write circuits are activated by
NRTENAI which is active when the host system sends
WRITE GATE. The drive must be selected and the disk
not write protected. The data stream from the host
system is divided by the write fiipflop. It alterna-
tely turns on transistors T3 and T4 (see fig. 2-36).
The write currents I” and I“. which are detevunined
by the resistor R 35 flow then alternateiy through
the windings N1 and H2.
The write current and erase current can be biocked
by the DC-control iogic, if a power failure has beeh
detected. The erase current IE is turned on by tran~
sister T5 when ERA5ENA/ is low. The write and erase
current are biocked by the DC-control logic if a po-
wer failure occurs.

  
8,usec MAX.

I zoogsecmn.

l 

INiTIATE TIMING

 

 



+12V 
.

_

- —+5V _
_

LS1-CHEF .
R/H H530 U

  
 

WRITE-FF

HRT fiA?A/

HRETE/

 
HEAD LOADI I R/H %1EA3 1
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2.3.14.3. ERASE DELAY LOGIC

The erase current must be switched on (off) a certain
delay after the write current has been switched on
(off). This delay is necessary, because tunnei erase

type read/write heads are used. The erase deiay logic
in the LS1 comprises two one shots. one for the erase

LSI-CHIP
 ¢ t h l

FROM THE
HRI?E CONTROL

LGGIC

WRTENA

ONE SHOT
350 us

ERASE OFF DE
ONE SHOT
975 us

FIGURE 2 - 37

HRITE ENABLE

ERASE ON DELAY

ERASE ENAELE

ERASE OFF DELAY

FIGUfl£ 2 - 38 0

2 ~ 28

ERASE ON DELAY

on delay time, the other for the erase off delay ti-
me and the ERASE ENA-FF (see figure 2 — 37),
The ERASE EMA-FF which the erase current turns on is
reset during power on by the ?HR 0fl*R/-signal. It is
set when the ERASE ON DLY - one shot times outandis
reset when the ERASE OFF DLY — one shot times out
(see figure 2 - 38).

   
 

gz warm

  
   
 ERASE

ENABLE
FF

   
 

E23 ERASE ENA

 LAY

ERASE DELAY LOGIC 
ERASE DELAY TIMING

 



 

nws/~>«\

 
2.3.14.4. NRITE PROT£CT D£T£CTOR

The write protect detector (fig. 2 ~ 39) is implemen-
ted like the index detector. A LED and a photo tran-
sistor are used with a comparator circuit to detect
the write protect notch in the flexy disk. when a

flexy disk with an open notch is inserted, the photo
transistor wili sense the light of the LED causing
the negative input of the comparator to 90 low and
the output of the comparator "NOTCH OPE?i" will be
high. The setting of the write protectinverse option
jumper decides, whether writing is aiiowed or not
(see the foliowing table).

 

 

JUMPER NDTCH
20 (1-2) COVERED

 protected unprotected ECMA

 
 

 NOTCH
O P E R

if HRTTE INRIBIT is high. the WRITE ENA8LE-signai is
disabled. The mini disk drive is now unable to write
even if the host systemlwill aetivate the iJRITE/ in»
terface line. The WRITE PROTECT/~signal is sent to
the host system when SELECT is high. The WRITE PRO-
TECT line informs the host system, that a write pro-
tented flexy disk is inserted. If an unprotected
flexy disk is inserted, WRITE PROTECT] will beinac-
tive and write operations are ailowed.

   REMARKS

  

LSI~CHIP
_r----—~ —---- '1

+5‘! +5V ~

PM
I I I I

NOTCHla n I} “i“'“‘3 “i” want ?RDTECT/ T0 wasg “PE”
_ ID HOST SYSTEM0 H l —

-

an .

.—---
' am am T0 “E

.
“ ' “mg in more

,_,______g_, -. . CIRCIHTS
_SELECT/ E3

HEAD LOAD ENAI

FIGURE 2 - 39 WRITE PROTECT DETECTOR
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2.3.15. READ CIRCUiT5 
2.3.15.1. READ INITIATE AND READ BLOCK DIAGRAM  
The read circuits recover data recorded on the fiexy - HEAD LOABI 2 ioads the head if head ioad op-
disk by a write operation. A read operation is ini- ti°n 15 "sad
tiated from the host system by activating the fo13o- ~ SIDE SELECT] : seiects head 0 or 1
wing lines :

The signal RRITE GATE] must be inactive to eaahie the
- SEL£CT/ : selects the drive and toads the read circuits. Fig. 2 - 40 shows the read initiateti-2:23 if auto head 1°ad °pt1°” 15 ming. The read circuits shown on fig. 2 - 41 comprise

an integrated read amplifier and the necessary exter-
- MOTOR ON] : rotates the fiexy disk "31 components_

  

 
  

lN'lEiflAT€CISEA!) INTECRHEO READURCUH M! 34-10 UREUIT HE 31.70
F""""""‘""'““””

g ouwut wrtamt
2

.
i
é 

 
Haiti

“ uarwa
 

 BEFFEIP
Eiflllv  

 

 

 

St1.ECT-WRT

FIGURE 2- 40 2 READ CIRCUITS BASF 6136/6198 (SIMPLIFIED)

DC - POWER  
MOTOR 0N/

DRIVE SELECT/
(HEAD LOAD/)
STEP!

WRITE GATE

VALID READ DATA/   
1 57 n_mu‘ min.

_

_

..

'
men

35 msev min. l max’ l
FIGURE 2— 411 : READ INITIATE TIMWG
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2.3.15.2. READ/WRITE SELECT 2.3.15.3. READ AMPLIFiERS AND FILTER NETNORK
(Fin. 2 -43 l

The read/write select circuit consists of two MOS-—FET
_.

_

.

switches. The inputs of the switches are connected to For amplification of the read signal, a high gain 
the read/write coils of the selected read/write head. linear amplifier of the read L5! is used. The read
The outputs of the switches are connected to the read signal is amplified by a gain of ~ 100. The ampli-
preamplifier (see fig. 2 — 42).

_

A

fier outputs are used to drive a filter netwark. The
filter is a linear phase low pass and hasa —3db band

Hhen the disk drive is operating in the l-lR£l‘£«mode, width of 400 kilohertz.
wRTENA:O1 is high and T6 and T7 are open. ihe read]
write coils are disconnected from the read preampli -

fier. In the READ-mode liRTENA:0i is low. the output
signal of the selected read write head is switched to
the read preamplifier.

 

 
+l2V 

  
FROM THE
NRITEclacults"  

TPI  i
E5:~lv:¥‘:7/'/:t¢f’==!i$*Ix‘?‘)i»‘7hS'  

   
TO THE
READ T0 THE
PREAMP. ACTEVE

R/w~SELEC TIAYGR

{H [:33/w HEAD
HEADSELB

.E] 6108 oely TF2

FIGURE 2 - 43   

>‘>wm-»~;_r<>4'>s»x>wWwgscwsvaxvzxmvmvm
FIGURE 2-42 : READ/WRITE SSLEC? LGGES

READ PREAMPLIFIER AND FILTER NETNGRK
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2.3.15.4. ACTIVE DIFFERENTIATOR AND COMPARATOR

Both circuits are part of the read LS1 MC 3470. A sim»
plified circuit is shown on fig. 2 -44. The active
differentiator is implemented by a differential ampli-
fier with capacitor coupied emitters. The current
through this capacitor and also through the collector
resistor will be a derivative of the input voltage.

_

dVin(t)
dt

Also the output voitage Vo of the differential ampli~
fier will be a derivative of the input voltage.

dv.
v0=2n.1c=2ac mm

dt

The output voltage Va is applied to the comparator
which provides zero crossing detection of the wave -

form. Since the capacitor shifts the current nv 90°
to the input voltage peak detection of the inputvol-
tage is performed. Fig. 2 -46 shows a timing diagram
of the differentiator and comparator circuit.

 

2.3.15.5. T1ME DOMAIN FILTER AND CROSSOVER
DE7ECTOR

The purpose of the time domain filter is to suppress
false crossovers of the comparator caused by shoul-
dering in the differentiated read signal. This can

happen on outer tracks of high resolution disks
when high resolution heads are used : the timedomain
fiiter contains a pulse generator, the time domain
one shot and the time domain flipflop (see fig.2-45)
and is part of the integrated read LS1. The pulse ge-
nerator generates a short pulse for each transition
on its input. These pulses are used to trigger the
time domain one shot. The pulse duration of the time
domain one shot is determined hy an external RC-com—
bination and is set to less than 2 use: for the BASF
6106 and 6103. The state of the comparator output is
loaded into the time domain flipflop by the trailing
edge of the time domain one Shot 2 use: later (see
fig. 2 ~ 46). Because false zero crossings always
exist for a shorter time, the time domain flipflop
will not change when it is clocked by false cross-

OVQYS.

The crossover detector consists of a bidirectional
one shot which is triggered by each transitionof the
time domain flipflop. The pulse width of the cross-

over detector can be adjusted by external elements.
For the BASF 6106 and 6108, the output puises (READ
DATA/) of the crossover detector are set to Sflflnsec.

 

F305 r\\’/ iine oonaru
FILTE“ FILTER
NET”°R* coueannron

\/’\

DXFHEREHTIATOR

FIGUR£ 2 - 44
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I
I
IFROM

.
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I
I
I
I
!

READ DATAI'.
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TIME DOMAIN TIME DOHAIH CROSSOVER

ONE SHOT "' F? DETECTOR
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I
l
I
I
I
I

FIGURE 2 - 45 : TEME DOMAIN FILTER AND CROSSOVER DETECTOR

 

2.3.15.5. TEKZNG DIAGRAM READ CIRCUIT

Figure 2 - 45 is a timing diagram of the read cir-
cuits and ifiustrates the functions described above.

””'G”5“° TRACK .

DATA
c

-«‘~,»;«~m.s«»~»»
READ SIGNAL '1\\\.-(A,v)1\xvI{\"’\<*If/2/7)‘/M»/“W

SHOIILDERIRC

:1“)
can
:-aw-arwmuNI} 

DIFF. READ SIGNAL

E oven 1 ,
common om _é,_.__jj_______.j__—i
PULSE em. .

____|_,,_,__,,J______]_________,____
TIME DOMAIN-OS

x~»x,\»«/we«e«:zz7.:M»¢»:  

i
>3

   
TIME DOMAIN-F?  
CRDSSUVER BET.

me am  
FZGURE 2 - 46 1 TIMING D1AGRAM READ CIRCUIT
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2.3.16. DC-CONTROL 
The DC-control logic is shown on fig. 2 - 47. This lo-
gic monitors the DC-voltages +5V and +12%! and disables
the write and erase current source, if one of these
voltages is missing or out of the following ‘limits :

If +5V falls below 4.3V . Dc-CONTROL goes high and
disables T2.

If +1231 falls below +9V, T2 is also blocked and the
write and erase current inhibited.

- uv wuni
mu‘5' 11 EnAs£ 13

' mm:
was:  

FIGURE 2 ~ 47 : DC-CONTROL LOGIC

 

 

2-34



SECTION III
.

INSTALLATION AND OPERATION

 





 

3.1. INSTALLATION

3.1.1. GENERAL

This section provides informations for installation
and configuration of the mini disk drive.

3.1.2. UNPACKING AND INSPECTION

The mini disk drive is packaged in a heavy duty con-

tainer. designed to ensure adequate protection du-
ring shipping and handling (see figure 3 - 1). Hhen
the mini disk drive is installed, store the contai-
ner and all packing material for possible future
use. Use the following procedure during unpacking
and inspection :

~ Remove contents of shipping container and ins-
pect for in-transit damage. If damage is evi-
dent. notify the carrier and BASF. Specify na-

ture and extent of the damage ;

- Verify that content of shipping container
agrees with shipping list. Notify a BASF repre-
sentitive if anything is missing ;

 

BASF

Verify that model designation and serial number
agree with those on the shipping invoice ;

6103 :

Inspect assemblies for loose hardware. Tighten
hardware if necessary ;

Remove red retainer ;

Remove shipping disk ;

Store shipping disk, red retainer and containers
for a possible future use.

 

 

 
FIGURE 3 - 1 BASF 6108 DRIVE EQUIPPED NITH SHIPPING PROTECTION



3.1.3. CONNECTSNG CABLES 3.1.4.2. SIGNAL CONNECTOR

ihe mini disk drive is connected to the host system The signai cable is connected to the mini disk drive 5?
by two connecting cables, the DC-cable and the in- through connector J1. Connector J! is a 34 pin PCB i”
terfece cable. The D5-cable requires direct connec~ edge card connector located at the rear of the disk
tion to each drive. regardiess of connecting confiw drive. The pins are numbered from i to 34 with the
geration. The interface cobie is connected to the even pins on the component side. Pin 2 is iocated
V6TiUU5 C0flflECtifiQ €0fifi9Uf5t§0nS (see 3.1.6.) find closest to the stepper motor and is marked. A keyw
snouid not exceed 19 feet in ‘length. slot is provided between pins 6 and 6 for optional

connector keying. Recommended mating connectors for
J1 are iisted in tabie 3 — 2.

CONNECTOR CONTACT
P/N P/M

 
3.1.4. CONNECTORS

    

 
  CABLE T\’P£ MANUFACTURER

FLAT CABLE SCDTCHFLEX
3463-0001

nnsma '

VGLTAGE romance curmarn wxx.?iI?P£.E) TABLE 3 « 2 ; RECOMMENDED as MATING CONNECTORS
($1 - P

12VR£T 3.?.4.3. FRAME CONNE£T9R

3.1.4.1. DC-CORNECTOR

   
 

DC power is connected to the disk drive through
connector J5. The input pin assignments and voitage
requirements are iisted in tabie 3 - 1.     

5V R£T
The mini disk drive must be frame grounded to the
host system to insure proper operation. A fast on

tab is provided on the drive near to the stepper
motor. A fast on connector with fit ground from the  

+3 fins 5.65 A motor starting current for max. host system can he attached or soldered if the mini
3B msec. disk drive is not fastened directiy to the frame of

Voltages to be measured on testpoints on drive PCB. the host system with a good AC ground. The tab is
Grothe—Hartmann 17E32 and its mating corniector is
Grothe-Hartmann 123211.

Tfiflti 3 - 1 : DC—PONER REQUIREMENTS
 

The return lines for +E2V and +5V (piris 2 and 3)
shouid be separate Tines and must be connected toge-

 
ther in the system. EC power input connector J5 is 3't'4‘4‘ INT£acUNNEcTING 9IAGRAfl
mounted on the cemponent side of the PCB beside the
stepper motor (see figure 3 — 9). The i pin connec- Figure 3 - 3 is provided as an interconnecting dia-
ifif 35 393? 9/“ 85359"99i (See figure 3 * 2} and is gram showing the connections directiy to 0!“ from
soidered directiy to the PCB. Therecommendedmating the ?cB, connectors 32, J3 and J6 are for internai
connector is AMP PfN 1~é8fl424-0 is using pins P/N drive use, connector 31 and J5 are from thecontro3-
60539-5. ier.  

 
FIGURE 3 ~ 2 : DC-CONNECTOR
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I... nmuunuuuuxunu

STEP
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HRITE PROTECT
PHOTO
TRANSISTOR

iNUEX Pflflffl
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1N USE] (0PT.)
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cu use /DISK CHANG:

 

STEPPER
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‘
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} COM
* I3V8C IEIIIIIIIIII
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3.1.5. LOGIC LEVELS AND TERMINATION

Interface signais to and from connector J1 have the
logic levels represented by figure 3 - 4.All signal
inputs are terminated by a 150 ohm resistor network
chip (position 40). This chip can be removed for a

daisy chain configuration, where only the last mini
disk drive needs a termination network.

The BASF 6106/OB uses SN 7438 or equivalent as out-
put driver. As input receiver SN 7404 or equivalent
is used. Figure 3 - 5 shows the recommended inter-
face logic.

Loezc 1 LOGIC 2 
+ 0,4 V

0.0 v

FiGURE 3 - 4 INTERFACE LOGIC LEVELS

+5V

MAX. to rssr '50 °““
RIBBON DR TERMINA?0R

SN 7438 THISTED PAIR
SN 7404 

FIGURE 3 - 5

RECOMMENDED DRiVER / R£CEIV£R CIRCUIT

3.1.5. CONNECTING CONFIGURATION

The BASF 6106/6108 can be connected to the host sys«
tem in different configurations :

- singie drive configuration

- multi drive configuration

3.1.6.1. SINGLE DRIVE CONFIGURATION

Only one drive is connected to the host system as

shown in figure 3 — 6.

H05? * % SIGNAL
LINE

SYSTEM TERMINATION
INSTALLED 

FIGURE 3 - 6 SINGLE URWE EGNFIGURATION

3.1.6.2. MULTIPLE DRIVE CGNFEGURATIGN

In multi drive configurations more than one drive
is connected to the host system. In a multi drive
configuration, the B115? 6106 can be connected in
radial select or daisy chain fashion (see figures
3 ~ 7 and 3 « B).

In a radial select configuration, all mini disk
drives need terminator networks and inedaisy chain
configuration, only the last drive needsa termina-
tor chip.



 

 

H 0 S T
S Y S T E H

FIGURE

MINE *'

DESK
DREVE

2

** SIGNAL LINE TERMINATOR

3 - 7 : RAQIAL SELECT CONFIGURATION FIGURE 3 - 8 9
o

**SIGNAL LINE TERMINATOR

DAISY CHAIN SELECT CONFIGURATION



3.1.7. SELECTION OF THE DESIRED OPTIONS 3.1.7.3. IN USE I DISK CHANGE OPTION
:24’?

*,‘3,‘<“i'!§{&95.G  
3.1 .7.1. SEtEC1' OPTIONS Pin 34 nf the interface can be used as IN USE (IN-

PUT) or DISK CHANGE (OUTPUT). ?in 4 of the inter-
In a sing1e drive conf1guration, the autose¥ectop- face can be used as IN Usg INPUT (see tab1e 3 _ 5)‘

IN USE PEN 34

tion wi33 be used, in 3 ma1ti drive configuration
the radia1 select option must be used.

IN USE ?ifl 4

DISK CHANGE OPTION

TABLE 3 ~ 5 : IN use / msx cums omen JUMPERING
  

3.1.7.4. DOOR LOCK OPTIONS
jumper in5ta13ed
trace  

Locking of the door can be accomptished by the fol-
lowing conditions shown in table 3 - 6.

trace cut
so ready signal avaiiahie on interface pin 61-

('3
-1
X

If

II

II

TABLE 3 - 3 : SELECT OPTIONS JUMPERING

3.1.7.2. HEAD LOAD OPTIONS

There are three head Toad options :

— AUTO HEAD LOAD
HEAD LOAD = SELECT

- SELECTED HEAD LOAD
HEAD LOAD A SELE£T.HEAD LOAD

- RADIAL READ LOAD
HEAD LOAD 3 HEAD LOAD

 
 

 SELECTED HEAD
LOAD X

TABLE 3 - 4 : HEAD LOAD OFTION JUMPERING

   
  

TABLE 3 - 6 : DOOR LOCK OPTIONS JUMPERING



 

3.f.7.5. ACTIVITY LED OPTIONS

The activity L£B can be switched on by the foliowing
conditions shown in tabie 3 - 7.

M agmpzn

HEAD LGD
. mnv

DOOR LOCK
. READY

HEAQ LOAfi

A%L
5.’:-:
%o
‘I

DOOR LOCK

 
TABLE 3 ~ 7 : ACTIVITY LED OPTION JUMPERING

3.1.7.6. HRIT£ 9ROTE€T 0PTIOfl

The manner in which the mini disk is write protec-
ted can be se1ected by a jumper as shuwn in tab1e
3 - 8.

HRITE PROTECT NOTCH COVERED

WRITE PROTECT NOTCH OPEN
 
TABLE 3 - 8 : NRITE PRGTECT D?TIGN JUMPERIflG

3.1.7.7. STEPPER MOTOR SWITCHING

If the stepper motor shail be enabled by the MOTOR
ON signai, the foilowing jumper must be instal Fed
(see tab1e 3 - 9).

STEP MOT0fl ENABL£ = MBTDR ON 
TABLE 3 - 9

STEPPER MOTOR SWITCHING OPTION JUHPERIHG

3.1.7.8. HARD SECTGR OPTION

If sectored m§ni diskettes are used, hard sector op-
tinn must be 5e1ected by the fo11owing jumpers (see
tabie 3 — 10).

DPTXDN

inact1ve
HARD SECTOR 

TRACE
TRACE CUT

TABL£ 3 ~ 10

HARD SECTOR DPTTDN JUMPERIHG



3.1.7.9. JUMPSR MATRIX

Tobie 3 - 11 provides a jumper matrix for ali op-
tions. For selecting the desired jumpers provide
the foiiowing :

- Seiect one of the SELECT options and instaii ~ Seiect gge of the activity LED options and ins-
the jumpers ; tall the jumpers ;

— Seiect ope of the HEAD LOAD options and ins- - Select one of the HRKTE PROTECT options and ins-
tail the jumpers ; tall the jumpers ;

— Select IN USE or DISK CHANGE option ; ~ instaii the stepper motor switching jumper if
desired ;

- Seiect 955 of the DSOR LATCH options, if door
locking or activity LED is used. Install the — Activate the HARD SEE?0R option if desired.
jumpers ;

For location of jumpers, refer to figure 3 ~ 9.
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TABLE 3 - £1 2 OPTION JUMPER MATRIX

 



J2"47 DC-CONNECTORDRIVE MOTOR
ADJUST J/P6 DRIVE MOTOR

TRACK ZERO SWITCH DRIVE MOTOR  
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2D
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LAICH nsnuyuaxre HEAD

DRIVE MOTOR
PULLEY

DOOR LOCK SPINDLE DRIVE DRIVE HEAD LOAD SOLENOID
SOLENOID PULLEV BELT

5

{V#’ FIGURE 3 - 9 : PART LOCATIONS (PRINCIPAL)
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3.3.8. DRIVE MOUNTING 3.1.8.2. MOUNTING DIMENSIGN5

Figure 3 - in shows the outline and mounting dimen-
sions of the mini disk drive. For more detailed in-
formation, see specification of the BASF 6106/G8
mini disk drives.

 
3.1.8.1. MOUNTING POSITIONS

The mini disk drive may be mounted in any position.  
,, «,.,.m,...M,_,_ .,

1.59 39.5
5,9o5:o,m9

 

239-J
_ _o.o7a:o.oo39 0.075: - 39

nmansvaus m 1-.——nII'nE'%I—.| I-~»————w-»~»-~»—»g.§;_%,-f,‘;(‘,’4,§———~»«~—~1 2!
0.1 0.07820.3039  

-'.',

2,10620,011
.. —e:ue“1i;.T:-ail!

2
=0
1 0.076 :uDO39

FIGURE 3-11'.) : MOUNTING SPECI¥ICA?IUl‘é
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3.2. OPERATION

 
3.2.1. GENERAL

There are no front panel controls on the BASF 6106/
6103. All power and control functions are handled
through the interface. Operating procedures consist
primarilyof loading and unloading the mini disk.

3.2.2. MINI DISK STORAGE AND HANDLING

The following are essential requirements for mini
disk storage.and handling :

 
- The mini disk should be stored in an environment

that i5 ciea" and fr99fr°ma"Y"“9“9ti°1"f1”e”Ce5 Caution : insert fully before closing the front door I 
- The mini disk should be in same temperature and

humidity environment as the disk drive fora mini- FIGURE 3 ' *1 3 FLEXY DISK LOADING

mum of five minutes prior to use ;

— Return flexy disk to protective envelope when not

in use ;

- Never place heavy objects on the mini disk cart-  
 

 

ridge ; STEP ACTION

1 Press front door and release to open

2 Insert Flexy Disk fully with label
towards front door

3 Close front door

 
- Never touch the flexy disk through the cartridge

opening when handling ;

- Never attempt to clean the flexy disk ;

- Do not bend of fold the flexy disk ;

 

 
  

  

(
‘~

- Do not use rubber bands or paper clips on the TABLE 3 - 12 ; FLEXY 315g .LgAp1Ng
flexy disk ;

'

- Never write on cartridge (use labels) ;

— Do not expose flexy disk to excessive heat or

sunlight.
mm

Proper loading of the mini disk is vital to the ope- press front door and reiease to open
ration of the mini disk and drive. Figure 3-11 shows

Procedures for loading and unloading the mini disk
drive are given in tables 3 - ll and 3 ~ 12, respec- ' '

TABLE 3 - I3 : FLEXY DISK UNLAODING
tively.

(f-
3 - 13



3.2.3. HRITE PROTECT

There are two methods used to protect a flexy d1s|:
from being written :

a) write protect if notch open (optional)
b) write protect if notch covered (ECMA)

3.2.3.1. HRITE PROTECT IF NOTCH OPEN (OPTIONAL)
Jumper : 2D (1-2) open 

UNPROTECTED HRITE PROTECTED

FIGURE 3 -12 : HRITE PROTECT FEATURE (ECMA)

3.2.3.2. HRITE PROTECT IF HOTCH COVERED (EC!-IA)

Jumper : 2D (I-2)

HRITE
PROTECT/TAB 

HRITE PROTECTED UNPRDTECTED

FIGURE 3 - 13 : HRITE PROTECT FEATURE (Si-IUGART)
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SECTION IV.
MAITENANCE

 





4.3. GENERAL 4.3. READ/WRITE HEADS CLEANlNG

This section contains the procedures for performing a. Read use instructions on the cover of the cleaning
operational checks, alignments and adjustmentsforthe disk * ;
BASF 6196 and BASF EEOB LS1 mini disk drives.

 

b. Yurn on drive motor ;

c. insert cleaning disk and clean head 0 ;  
4.2. TOOLS ANS TEST EQUIPMENT d. Remove cleaning disk after reconmended cleaning

time ;

To perform proper maintenance of the mini disk drive,
certain tools. test equipment and supplies are requiw 5108 ""1 ‘

red. A list of standard tools and test equipment is
provided in table 4 - 1. Special tools andtestequip~
ment are listed in table 4 - 2.

e. Insert cleaning disk and clean head 1

5. Remove cleaning disk after recommended cleaning
time.

 
Connmn hand tools
Freon
Cotton tipped swabs (Q—tips}

_

Soft lint free cloth (gauze) ' E5§EiQ§_l

 

V°}tuhmmeter observe the recommended cleaning times I

Oscilloscope
Inspection Mirror
Frequency Counter

 
TABLE 4 - I : STANQARD TOOLS AND TEST EQUIPMENT

The BASF 2flfi7 exerciser is a portable unit to operate
the mini disk drive offvline. The BASF 2667 will en-

able the user to make all adjustments and checks re-

quired on the BASF 6iO6 and BASF Giosnfini disk drives.
The exerciser is.provided with controls and indica-
tors to execute all control operations and simulate
and read and write operations.

BASF - CE ~ Mini Disk
BASF — CLEANING Mini flisk
Exerciser BASF 2007
Dial Gauge (Belt Tension Tool)  

TABLE 4 - 2 : SPECERL TOOLS AND T£ST EQflIPM£NT

 



4.

4.

:3.

11.

4. CHECKS, ADJUSTMENTS AND REPLACEKENTS 4.4.2. SPIflOLE DRIVE SYSTEM

The spindie drive system consists of the drive motor,
4.1. PCB REPLACEMENT the drive motor pulley, the spind}e drive beitand the

spindle drive puiiey.
Turn off DC voltages ;

. Remove P1, P2, P3, P6, P5. P6 ;
4.4.2.i.

Remove the 4 mounting screws ;

To reinstall. reverse the above ;

. Check and readjust the index-detector ;

Readjust the drive motor speed and jitter, if a

new PCB was instaiied.
C

8.

f.

Ending : no 1: 3. 2 p

4.3.2.2.
11 Ill. CHIC!

a.

b.

C. 
DRIVE MOTOR AND DRIVE BELT CHECKS

Turn off the DC input power ;

. Rotate drive motor manuaiiy and inspect drive belt
from wear, cracks or fraying edges. Replace drive
belt, if necessary ;

Rotate motor manually and inspect for hearing noise
or binding. Repiace drive motor, if necessary (ref.
to drive motor repiacement procedure} ;

Turn on DC power to mini disk drive ;

Start drive motor (MOTOR UN/active) ;

Verify that drive motor and drive belt operate nor-

maiiy and that drive belt tracks eveniy and smoothly
in center of both pulieys.

DRIVE BELT TENSION CHECK

Take a dial gauge and press it against the drive belt
untii the defiection of the beit is 5 mm ;

The reading on the gauge must be «v83 p +/- 5 p ;

If the measured value is out of iimits, perform drive
belt tensioo adjustment.

 



 4.4.2.3. DRIVE BELT REPLACEMERT AND TENSION
ADJUSTMENT

a. Slightly loosen the drive motor screws ;

b. Adjust the drive belt tension for a reading of
30 p +/- 5 p on the dial gauge, when the drive
belt is 5 mm deflected ;

c. Tighten the drive motor setscrews ;

4.4.2.4. DRIVE MOTOR SPEED CHECK

 

a. Load a BASF CE-mini diskette ; 
b. Turn on drive motor ;

c. Check that the dark lines of the tacho disk on
the spindle pulley appear motionless. Use the
inside ring for 50 Hz and the outside ring for
60 Hz *) ;

l
5

4.4.2.5. DRIVE HOTDR SPEED ADJUSTMENT

a. Load a BASF CE-mini diskette ;

b. Turn on drive motor ;

c. Position to track 16 and load head ;

d. Turn the potentiometer R 47 until the dark lines of
the tacho disk on the spindle pulley appear motion-
less. use the inside ring for 50 Hz and the outside
ring for 60 Hz *). I

*) This adjustment is only possible in an area where
flourescent light exists. Otherwise, provide the
adjustment or check as shown in 4.4.2.6.



4.4.2.6. DRIVE MOTOR SPEED ADJUSTMENT USING
A FREQU£NCY COUNTER  

a. Load a BASF CE~mini diskette ;

b. Connect a frequency counter to TPB (INDEX) ;

c. Turn on the drive motor ;

d. Position to track 16 and load heed ;

e. Measure time between two consecutive index pulses
and adjust pot R 47 to zoo msec +/~ 1 msec if ne-

cessary.

4.4.2.7. BRIVE MGTOR REPLACEMENT

a. Remove mini disk drive from mounting and place it
on a clean work surface ;

b. Remove drive belt ;

Remove wire 2 and 4 of P6 ;

Remove the two drive motor set screws. Drive motor
is now removed from disk drive ;

Place new drive motor in same position and fasten
it snuggly. Tighten drive motor set screws ;

Reinstall wires 2 and 6 of P6 ;

Instail drive belt and verify correct tracking ;

Provide drive belt tension adjustment procedure
(4.4.2.3.) ;

 
Perform speed adjustment.

 



 

EXAMPLE:
V

X 3 U1 - U2
Y = U3 - U4
Z = X + V =

 
+ 2 scale units
- 4 sca1e units
2 - 4 = - 2 scale units

 

 
.91 5e1eci?heee D ;_., .

:ji$HQE : Vnon g
_

3
--__IIMEBASE: 10 ms/D1v.'untd11brated

'.,echeS'6fl scale finite ;_ -'“-

. If 2 exceeds 18 scale un1ts, proceed with point F E

of track adjustment procedure (4.4.3.2.). Continue
for BESF 5103 (1 DIV 3 1U SCALE UNITS) ;

k. Select head 1 ;

1jfPFoceed through point f te_j for head 1];
. m. If I exceeds 1§'see1e_un1is._proceed e1£hTpe1nt f E

' I of track adjustménfijpreeedure (4.4.3.2.)L”1fZ 15 5

4.4.3._PosiI1¢u1us svsreu

j The §§§1:1on1ng sy§t§§_§on;jgg; of the steppe? motor

':'y_.i11;1_1 sirirfl «meal;_".tn'g"n§qd-_&grr1age asse_aIs1y_.and the

{ dp£1ca1 track 00 5wit;h;" e.f_fl -.5 :'

4.4.3.1. TRACK ADJUSTMENT CHECK

.a:XLp;d a aasr-ca minj qjskéfte ;

'b;fl5£ert_thedrive'nb£or and eelegt the u1n1 eisk
 dr1ve_  

d._§fep to track 16.;
e. Xeesure with osc111oscope :

SYNC : EXT. POS. TP 8 INDEX
CH 1 _AC 50 mV uncalibrated jnverted TP 1
ca 2-‘.: Jhc so av uncalibrated tpjz

.

~.
«~..

 
.§fA:Hbn1tor the read_s1gna1 on'the screen'ene:e¢JusfifT
“"L the';1me base_df fihe scope until four orientation-

" bursts ere.shown ;

9. Turn the Var1ab1e gain putentidmeter of the scope
“T until the amplitude pf the erientation burst-reef;

 

 ":hefiermine X nae Y (see_egamn1e I} :

"fjX -EU} - U2 _Ceut1ene3 nay attention tp sign
vs u34~u§:_ 

__.pa1cu1ete 2 {
2L2 = X + Y

:'1nwer_than 21 scale finits. the track adjustment is
°‘k.{n. 9 A

. “*,%

 



 
  
  
  
 
 

4.4.3.2. TRACK ADJUSTMEHT PROCEDURE

a. Load a BASF CE-mini diskette ;

b. Start the drive motor and select the mini disk
drive ;

Select head 0 ;

. Step to track 16 ;

Heasure with oscilloscope :

SYNC : EXT. P05. TP 3 INDEX
CH 1 : AC I00 mv uncalibrated inverted TF1
CH 2 : AC 100 mv uncalibrated TP 2
MODE : ADD
TIME BASE : 10 nsec/Div. uncalibrated

Loosen the mounting screws of the stepper motor and
rotate body of the stepper motor until the maximum
amplitude of the orientation bursts is reached ;

Monitor the read signal on the screen and adjust the
time base of the scope until four orientation bursts
are shown ;

. Rotate the body of the stepper motor until X and V
have the same value. but opposite sign, or both are
zero ;

Tighten the mounting screws of the stepper motor ;

Recheck the adjustment. If X and Y exceed 4 scale
units, readjust the stepper motor (pay attention
to sign I) ;

For BASF 6106. perform track zero switch adjustment
check ;

For BASF 6108 :

m. Select head i and begin with d. until f.

n. Provide points g. and h. for head 1 ;

Heasure X + Y. it must be less than 4 scale units.
Readjust, if necessary ;

Check the adjustment from head 0. if X + Y is lower
than 10 scale units ;

l/mm

Turn the variable gain potentiometer until the ampli-
tudes of the orientation bursts reach 60 scale units -

Perform track zero switch adjustment check (4.3.3.3.).



4.4.3.3. ADJUSTMENT CHECK FOR OPTICAL TRACK
ZERO SWITCH

a. Seiect mini disk drive and start drive motor ;

b. Monitor TP 6 (TRACK ZERO SHITCH} :

svnc : AUTU
cl-:1 : 2 V/Div. TP 6) Q
MODE : ca 1 oniy '

TIRE BASE : 10 msec/Div.
c. Step out to track 0 ;

d. Check space between head carriage and outer stop
for 2.5 nm.

If the space is not correct, provide track zero

_.switch adjustment_;
e. Check if tfitkliero seitch c1osesh(TPf6 law) be-

tween tfe' ind 2 when steppih‘ touerds track
zero and opens (TP 5 high) betkeen“tfecks 2 and 3

'_ when stepping ftom traéh_D_to track 4. If the track
T'iero_switch wi11Tnot-chan§e_Hithin these limits.”"pEovide track zero switch adjustment. T

  
  
  

 

4.4.3.4. Anausinghj FOR opi1tAL refit: ZERO
'

”

' SHITCH flip! --3
”

' ,:at;Luéd BASF f1exy'diska; ,Ej_
i7Se1ett mini diskjdtjve-and stert drive mtor ;

c. Heasure with oscilioscope :
_

svuc ‘=¢;nuro‘ 2 ;x.; .

CH i ~;}2 V/Div. ID-13 (track 00).;i
'; _CH 2 ' i 2 V/Div. TP 5 (Track U-switch)
'-'_HODE*- : chopped. ”~.fl-,' -

'

;I1HE.aAsE: 10 mset/Div;gZ
d. Step the head carriage out until the head carriage

touches the outer stop ;

e. Step in until CH 1 goes high (nonmally one step in).

E

I

Now the head carriage is positioned at track D ; %
iE

f. Loosen the track 0 switch and adjust it that it wi11
close (TP 6 : high—bJow) between tracks 3 and 2 when
the head carriage is moved towards track 0 and will
open (TP 6 : 1ow~—>high) between tracks 2 and 3 when
the head carriage is stepped from track 0 to track 4.



 

.._ . .._ ..,,... 4.4.3.5. TRACK ZERO SHITCH REPLACEHENT

Optical track zero switch :

 
a. Turn off a1] DC input power ;

b. Remove PCB ;

c. Remove holding screws of the track zero switch ;

d. D1sconnect the track zero switch ;

e. Connect the new track zero switch ;

f. Install the new track zero switch and the PCB ;

g. Prov1de the track zero switch adjustment.

.z."'7

.2.
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HEAD LOAD PAD

zzayuiqy4:

».

<u)fl1Vii&\V5,\'.’{<fii:<‘'¢

 

4 - 11

 

"V'Ql Remove the o1&jh§$& iced pad ;

  4.4.3.§.—Hggb CARRIAGE nsppficausuf
a. Remeye m1ni.d1;k_drive frefi:mount1ng and p1ace it

on-a c1ean w0rking_SOffe¢e ;
'

b. Dieeonnect P 2.ihf2:Z)C;:_-'}
c. Disefifiegejfihe spring ;  
d. Lodfieh the two_ho1eihg';¢rew§ ahd £aEe_eut the car-

riage with thelguide her; cefefu11y ; 5-

e. PuJj out the gu1eeihaf5hhfom the R/H head carriage ;

f. To fejnstell the nee heed carriage. reeerse the above
Procedure é ' ‘ ””"’:1

CAUTION : Handle spring carefully during re1nsta11a—
tion

c.jg. Provide the tracg adjustment accard1n91yI(4.4,3.2.) ;

‘uh; Cheeh fihe track zeho switch adjugfmeht (4.4.3L§.).
  

°'4.4fa.7.;H;AnILdAv'éAb'fiEPLAcEnEuT‘nu

efijiagsr 5105 ONLY 1)‘,3ge,

2:fa;ffi§¢nve the PCB {4.3.i,17{'7f
 

I

c. Inetall the nei heed Iead pad ;

d. Install the PCB ;

e. Check the jitter adjustment (4.4.5.1.) ;

f. Index adjustment.



4.4.4. HEAD LOAD MECHANISM

4.4.4.1. HEAD LOAD SONELOID REPLACEMENT

a. Remove m1ni disk drive from mounting and place it on

a clean work1ng surface ;

b. Extract wires 1 and 3 from connector P3 ;

c. Loosen the two holding screws and remove the head
load solenoid ;

d. To reinstall the head load solenoid, reverse the
above ;

a. check the airgap between head load actuator and
the pin on the head load pressure arm for 0.3 to
1 non.

4.4.4.2. HEAD LOAD ACTUATOR CHECK

a. Lead the head ;

b. The clearance between the head load actuator and
the pin on the head load pressure arm should be
between 0.3 ITI11 and 1 am.

4-12
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4.4.5. READ/WRITE ELECTRONICS

4.4.5.1. JITTER CHECK AND ADJUSTMENT

a. Load a BASF flexy disk ;

b. Turn on drive motor ;

c. Step to track 39 ;

d. Hrite all FM-ZERDS (IF) for BASF 6106 (head 0),
for BASF 6103 (head 0 and 1) ;

e. Masure with osci11oscope :

SYNC : INT. P05. CH 1
CH 1 : DC 2V/Div. TP 5 READDATA
CH 2 : AC 50 mv/Div.TP 1
TRIGGER : Read data

f. Trigger oscilloscope. that the read data signai
“cateye5" are disp1ayed ;

g. Measure jitter. IF Jitter of head 0 or head 1
(track 39. IF) is 1* 500 ns, adjust pot R 69 ;

- for minimum jitter at BASF 6106
- for best compromise be n jitter of head 0

and head 1 for BASF 61

4.4.5.2. READ AMPLITUDE CHECK

a. Load a BASF fIexy disk ;

b. Turn on drive motor ;

c. Step to traek 39 ;

d. Seiect head 0 ;

e. Write all "ones" ;

f. Measure with osci1loscope :

SYNC : EXT. P05. TP 8 INDEX
CH 1 : AC 50 iv. 1 ted TP 1
CH 2 : AC 50 iv. T
MODE : ADD
TIME BASE: 20 msec/Div.

g. Check the measured read voltage at TP 1-TF 2 for
the following Timits :

UTP1_2 :p 79 mVpp
Continue for BASF 6108 I

h. Select head 1 ;

i. Hrite all “ones” ;

J. Check the measured read vo1tage at TP1—TP2 for
the following Timits :

head 0 UTP1_2 ;3 70 mvpp
head 1 UTP'_2 ;;= 70 mvpp



4.4.6. PHOTO TRANSISTORS AND LED‘S 
4.4.6.1. PHOTO TRANSISTOR REPLACEHENT

a. Disconnect ping of defective photo transistor ;

b. Remove photo transistor ;

c. Insert new photo transistor ;

d. Reconnect plug ;

e. Check the function of the photo transistor ;

f. Provide the index detector adjustment, if the index
photo transistor has been changed.

4.4.6.2. LED REPLACEMENT

a. Remove the LED from PCB board ;

b. Put in the new LED ;

c. Check the function of the LED ;

d. Provide the index detector adjustment.

4.4.5.3. EflDEX OEYECTOR ADJUSTMENT CHECK
U* l t index pu15e The tracks 00 are prewritten with 1? containing an in-

dex alignment gap at the beginning of track.

The index sensor is aligned properly when the begin-IJI ning of the gap is time-coincident with the leading
t signai from edge of index poise (see figure to the ieft).

track DD

a. Load a BASF CE-mini disk ; 
 

b. Seiect head 0 ;+/- 150 ps
c. Start the drive motor and seiect the mini disk

drive ;

d. Step to track 0 ;

e. Measure with oscilloscope :

SYNC : Ifii. P05. CH 1
CH 1 : OE 2V inverted TP 8 (index)
CH 2 2 AC 100 mv TP 1 (read data)
TIME BASE: 100 usec/Div.

f. Check tne timing between start of the sweep and the
data burst for 450 usec +/~ 150 psec ;

9. Provide the index detector adjustment (4.4.G.4.)
if necessary.
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4.4.6.4. INDEX DETECTOR ADJUSTMENT

a. Load a BASF CE f1exy d1sk ;

b. Start the drive motor and se1ect the mini disk
drive ;

c. Step-to track 0 ;

.
d; Measure with osciiloscope :

SYNC : EXT.POS. TF8 INDEX
CH 1 : AC 50 mv inverted TP 1
CH 2 : AC 50 mv
MODE : 100 psec/div.
TIME BASE : 100 usec/div.

e. Loosen the set screw of the index holder ;

f. Adjust the time de1ay between start of the sweep
and the data burst to 450 usec +/- 30 usec ;

g. Tighten the index holder set screw.



4.5. LOCATION OF TESTPOINTS, IC's, POTENTIOMETERS AND CONNECTORS

_.._..._. mu§:l‘I‘l‘lfl”£I=f ": iéimn
I [J |l3:;_:_:  

I1I

{='.___-_'!I
I
I

I
I
I
u
I
a
l
I
n

 

Drive motor adjust
Jitter adjust

CONNECTOR FUNCTION

Signai - interface

Read/write - head{s)

TEST POINTS SIGNAL

Read signaI (differentiator input)

 
 END 
 Door Iock snienoid Jitter voitage 
 J 3 write protect phototransistor

Index ph§to£ransistnr   
Read data

GND  Stepper mater
I

GNU 
 Index 
 GND
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