


3

TABLE OF CONTENTS

PAGE

GERERAL. DESCRIPTION: - <o cinnsasiss s umnames s sraaiama @i eisenissmmns ke sein i 1
THEORY, OF: OPERATION: «o1s v:vs s:onsamismansinaivisiion siveidwsioeissoms s imusmeanae 3
SYSTEN: OPERATION. «»:os s snisinsicnvasssnsmmsnivvvisssssvaambais s sivsssso s 4
CLOER: INTERRUPTS: s «cavveivuiananievnnas i saiiisssnonsisssnsssssnes 4
FPE/0B BISPERYS < 5iasiainssmimmmnsions st siveim s aiaie e asass 4
KEYPAD OPERATION UNDER FPM/8P-+ <+ cocecccoccsanaannassnsssonnnnnse B
DISPLAYING & ALTERING MEMORY LOCATIONS--cetccecacccecennnanananans 6
DISPLAYING & ALTERING REGISTERS-ccccccecvevocsccccncannanannscnense 7

Z8D ALTERNATE REGISTERS s+ vwans wasunsioaaaisvineoils senewiswissees 8
ALTERING THE CONTENTS OF A SELECTED REGISTER:---ccsevescenseccacens 9
PROGRAM EXECUTION CONTROL: <« -<u%aiansanansensissiiiaseconssiseenss 10

TAPE FRCILITEIES s via s v eiad doina i o siis'ssiiivioan anio s oo nnvseissssssivnsesns 1

I/0 FACILITIES s soiswsenvsnmiiissans s vesnii e s snas v sennannsionai 1
USTHG: ENTERRUPTS «+ v s B s s e i Sl e s aatosiion 1
OTHER FPM/BB FACILITIES 5 isinevswsussivvinm oievsimevssieeansnssssase 13
INSTALLATION INSTRUCTIONS:ceecccecoactcecnsssecacccnnnnenscacscessoss 16
APPENDIX A: MEMORY CONSIDERATIONS:::cisscsossiavissvssssvasssssossosss 19
APPENDIX B: SYSTEMN PATGHES: s iviasivsiinnsnsasisiiisasnenssiseeses sy 21
APPENDIX C: DG-8@ & ROM DISABLE CONSIDERATIONS:+ccececvcesencncacanas 26
RARRANTY i i T e S e e T b e e S i Rvoa e s mmris 28

CP/M is a registered trademark of Digital Research of Pacific Grove, California.

Heath, HDOS, H8, and PAM-B8 are registered trademarks of the Heath Company,
239 is a registered trademark of Zilog Corporation.



PAGE 1

The DG Electronic Developments Co. Model FP-8 is a hardware/
firmware package designed for use with the DG-8@ CPU board in the
Heath H8 computer. The package consists of the following components:

FPM/8@ Panel Monitor Firmware on a 2716 EPROM
DG SS-1 Front Panel Modification Board
DG RD-1 Disk Controller Modification Board

The FPM/8P Panel Monitor provides all features and functions
of the Heath PAM-8 monitor as well as the following advanced

features:

GENERAL FEATURES Z8@ FEATURES

Split octal or hexadecimal display & entry Display and alter all primary

Two keystroke display of memory contents and alternate CPU registers
pointed to by any register Display and alter index regis-
ters IX and 1Y

Provides for non-maskable
interrupt entry

Automatically sets PC register to disk sys- '
tem boot address on power-up ?gpport fon 208 “Intereipt Node

Provides software support for DG-ADP4 4 MHz
disk system conversion

Provides software support for hardware assis-
ted “"single-step" operation

Maintains all major PAM-8 entry points
User real time clock

Display and alter interrupt
vector register

The DG-SS1 and DG-RD1 are modification boards used to support
several of the features provided by the FPM/82 monitor. These boards
“p]ug-in" in place of IC's on the appropriate HS system boards and
no alteration to the Heath circuit boards is required. (See the
"System Installation® portion of this manual for more information

on the SS1 and RD1 boards.)
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The following operation information for the FPM/8@ monitor
is provided in a format and order similar to that used in the
death PAM-8 Operation Manual. As mentioned oreviously, all
standard PAM-8 features and functions are provided by FPM/82 and
these are therefore not treated in detail in this manual. The
user is referred to the appropriate section of the Heath PAM-8
manual for use of these functicns. A1l unigue FPM/3P features

are discussed in the following pages.

NOTE: IT IS STRONGLY RECOMMENDED THAT THE USER REVIEW THE HEATH
PAM-8 MANUAL BEFORE READING THIS MANUAL.




PAGE 3

THEORY OF OPERATION

The DG-FP8 ROM contains two components:

1) Front panel monitor program--FPM/80
2) System initialization program--SYSINIT.

The FPM/8@ is normally furnished to operate from RAM in low memory -
beginning at P@@ @98 split octal. SYSINIT is provided in position
independent code so that the FP3 ROM may be located at any location
in the available memory space. A standard system would use the FPS8
ROM and the Heath H17 disk ROM on the D6-88 CPU board with the CPU
on-board memory address set to some location in high memory.
(See the FP8 INSTALLATION INSTRUCTIONS portion of this manual for
a discussion of ROM location considerations.) Upon system power-
up or MASTER CLEAR, the following events will take place under
SYSINIT:

1) SYSINIT transfers the contents of the Heath H17 disk ROM to

low RAM beginning at @3@ @82 split octal.

2) Using the Heath front panel 2ms clock, SYSINIT determines if
the CPU is operating at the standard clock frequency of 2 MHz
or the optional frequency of 4 MHz.

3) If the system is operating at 4 MHz, then timing-loop constants
are patched in the H17 disk control area of memory.

4) The FPM/82 monitor and the remainder of SYSINIT are transferred
to low RAM beginning at @82 280 split octal.

5) The proper byte is written to 1/0 port @77 to turn off the CPU
ROM and turn on all RAM of the DG-64D memory board (board 1D @)
if this board is being used. (Note that this byte will also
turn off the CPU ROM if the DG-CMD1 ROM disable port is being
used. This information will be ignored in systems not using
the DG-64D or DG-CMD1 or in which port @77 is not being used.)

6) SYSINIT jumps to FPM/8 to begin the monitor setup.

L
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SYSTEM OPERATION

CLOCK INTERRUPTS

As mentioned in the Heath PAM-8 manual, a 2ms hardware clock
interrupt is provided by the H8 front panel. This clock interrupt
is derived from the system clock freguency by dividing it by 4@896.
Thus the time between hardware clock interrupts depends on the
system clock freguency. Without modification, this hardware clock
would occur once every Tms if a 4.096 MHz system clock were used.
One purpose of the DG-SS1 modification board is to divide the sys-
tem clock freguency by two when 2 4 MHz system clock is used so the
H8 front panel clock will always occur at approximately 2ms intervals.

USING RST & RTM

The RST and RTM commands of the FPM/8@ are identical in func-
tion to those commands in PAN-8. The RST (MASTER CLEAR) is execu-
ted by simultaneously pressing the @ and RST @ (D) keys on the H8
front panel. The RTHM function is a single key function in the
FPM/8P to eliminate the occasional glitches present when using the
double key PAM-8 RTM. The RTM function is executed by pressing
the RTM (E) key.

FPM/88 DISPLAYS

Upon power-up or MASTER CLEAR, the displays of the HS8 computer
using FPM/8P will be octal (offset octal for 16 bit quantities) as
in PAM-8. However, the FPM/8@ also provides an option of hexadecimal
display. To enter the HEX display (and entry) mode, the user must

press the FNCTN (C) key followed by the HEX (1) key. A1l displays





























































































User Area

: 040 100 64 Bytes
Honitor RAM 040 000 2K Bytes

H17 DISK code @ | ___ ___ S 200





































































