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PREFACE

This manual provides general informa-
tion, an installation and interface
guide, and programming information for
the Advanced Micro Computer, Am95/6110
Flexible Disk Controller board. Addi-
tional information can be obtained from
the following documents.

Western Digital Corporation
FD1771 A/B-01 Data Sheet

Advanced Micro Devices
Am9517 Data Sheet
Am9517 Application Note
Am9085 Data Sheet

This manual is intended for use by sys-
tems engineering and programming per-
sonnel. A minimum of tutorial informa-
tion 1is included. Standard abbrevia-
tions and acronyms are used in the
text.

Both active-high (positive true) and
active-low (negative true) signals are
discussed. To eliminate confusion and
simplify the notation, the following
signal convention is used. Whenever a
signal 1is active-low, its mnemonic is
followed by an asterisk (*). For ex-
ample, MEMR* denotes an active-low sig-
nal. Active-high signals are denoted
without the asterisk.

The information in this manual is be-
lieved to be accurate and complete at
the time it was printed. However, AMC
reserves the right to change specifica-
tions without notice. No responsi-
bility is assumed for errors that might
appear in this manual. No part of this
manual may be copied or reproduced in
any form without prior written permis-
sion from AMC.
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CHAPTER 1
GENERAL INFORMATION

1-1. INTRODUCTION

The Am95/6110 is a single density flop-
py disk controller for up to four sel-
ectable single or double sided floppy
disk drives, using an Am9085 micro-
processor based design which provides
reliable and flexible functions.
Features include: a 20-bit DMA address
capability allowing it to address up to
1 megabyte of main memory, drive write
protection, automatic CRC generation
and check, full IBM 3740 compatible
soft sector formatting, automatic track
seek verify, and head unloading after
two idle disk rotations to assure long
diskette Tife. An automatic bootstrap
load from track @@, sector @1
(jumper selectable) is done at system
initialization without system processor
intervention.

The Am95/6110 is fully TTL compatible.
It is provided with an adaptable inter-
face to microprocessor systems com-
prising an 8-bit parallel bus, 20-bit
address bus, and appropriate control
lines. An on-board DMA interface
transfers data directly to or from ex-
ternal memory and the disk control-
ler.

1-2. PHYSICAL DESCRIPTION

The Am95/6110 Floppy Disk Controller
board is a two Tayer printed circuit
board. An 86-pin and 60-pin connector
provide bus compatibility with AMC's
System 8/8 and the Intel MultibusT in
either a Multi-master or Single-master
bus configuration. Physical character-
istics of the Am 95/6110 are:

T Multibus is a trademark of Intel

Corporation

Board Dimensions

Width 30.48 cm (12 inches)
Depth 17.15 cm (6.75 inches)
Thickness 1.50 cm (0.60 inches)

Interface Connectors

P1 - 86 pin, .156 in pin spacing edge
connector

P2 - 60 pin, .10 in pin spacing edge
connector

P3 - 50 pin, .10 in pin spacing edge
connector

P4 - 50 pin, .10 in pin spacing edge
connector

Power Requirements

Vee +5V, + 5%
) +12 V, + 5%
VR -5V, +5%
Icc 3 AMP
Ipp 300 mA
IBB 150 mA
Environmental Requirements
Operating Temperature 0°C to 55°C
Relative Humidity up to 90%
without
condensation

Storage Temperature -40°C to +75°C

1-3. FUNCTIONAL DESCRIPTION

The Am95/6110 Floppy Disk Controller
(FDC) is an intelligent disk controller
that accepts commands from a host com-
puter via the system bus, and permits
the host CPU/operating system to access
data stored on a floppy diskette. Data
is stored in random-access form. Data
can be read from or new data written
onto a selected location on the disk-
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ette. Communication between the host
CPU and the FDC is conducted over a
standard Intel Multibus compatible
system bus.

The FDC and host CPU exchange informa-
tion through the mailbox registers (R@
-R4), associated with 1/0 ports (R@-
R3.) Bits 2 through 7 of the address
from the system bus are decoded and
compared with the board address to de-
termine if the command is intended for
the FDC board. Bits @ and 1 are used
to specify a particular mailbox regis-
ter. The data for reading or writing on
the floppy diskette is transferred un-
der Direct Memory Access (DMA) control.

When the host computer sends a command
to the FDC, execution and control of
the resulting operations are performed
by the on-board Am9085 microprocessor,
utilizing the DMA controller (Am9517)
and the floppy disk controller
(FD1771).

The command set is used to invoke firm-
ware residing in 2K of on-board PROM.
Each command invokes a portion of the
firmware. When executed, the various
firmware routines perform the floppy

1-2

disk controller functions. The FD1771
floppy disk controller chip, controlled
by the Am9085, selects a particular
disk drive, accesses a predetermined
location on that diskette, and either
reads data from or writes data onto
that diskette. Data read is separated,
put 1into 8-bit bytes, and is either
transferred into the buffer memory or
sent byte-by-byte to a main memory
whose location 1is designated by the
DMA. Data transferred to the buffer
memory can be sent to main memory by
the DMA after the sector is completely
read. Data can be read and transferred
in sector or block (continuous sector)
form. Data written onto the diskette
goes to the FD1771 byte-by-byte in the
same manner described for the read
mode. The FD1771 serializes, formats,
and sends the data to the specific
location on the diskette to be written.

Status, address, data, and control sig-
nals for the internal operations of the
FDC are routed on the internal address
and data bus lines. The FDC board sta-
tus register contents are loaded into
R4 which can be examined by the host
CPU.



CHAPTER 2
INSTALLATION AND INTERFACE

2-1. INTRODUCTION

This chapter provides instructions for
unpacking and preparing the Am95/6110
Board for connection to a micro-
computer system. System Bus signal
characteristics, connector pin assign-
ments and timing information necessary
to interface the FDC board to a CPU and
the FDC board to a Floppy Disk Drive
are also included in this chapter.

2-2. UNPACKING AND INSPECTION

Inspect the shipping carton immediately
upon receipt for evidence of mishan-
dling during transit. If the shipping
carton 1is severely damaged or water-
stained, request the carrier's agent to
be present when the carton is opened.
I[f the carrier's agent is not present
when the carton is opened and the con-
tents of the carton are damaged, keep
the carton and packing material for the
agent's inspection. Shipping damages
should be immediately reported to the
carrier.

NOTE

Do not attempt to service the
board yourself as this will
void the warranty.

It is suggested that salvageable ship-
ping cartons and packing materials be
saved in case the product must be ship-
ped in the future.

2-3. PRE-INSTALLATION OPTION
SELECTION

Before connecting the FDC board to the
microcomputer system, switches and
Jumpers must be set to the desired
positions to select the features that
are required to customize the board for

its intended use. The following
paragraphs  provide information on
switch and jumper selection.

2-4. DATA BUS

The FDC board can be interfaced to the
host CPU through either an 8-bit or a
16-bit system data bus. Jumpers and
switches provided on the board must be
placed in the proper position to con-
figure the board for the data bus with
which it is to be used. Jumper instal-
lation for 8 or 16 bit data control is
shown in table 2-1. When the jumper is
installed between pins 34-38, the FDC
is configured to operate with an 8-bit
data bus. When the jumper is installed
between pins 33-34, the FDC is config-
ured for a 16-bit data bus, with DMA @
= 0 addressing in the Low Order Byte.
When the jumper is installed between
34-35, the FDC is configured for a 16-
bit data bus, with DMA ¢ = 0 address-
ing in the High Order Byte.

2-5. BOARD SELECT SWITCHES

Six two-position DIP switches (SW1
through SW6) are used to select the
addresses to which the FDC board will
respond. As shown 1in table 2-2,
address bits 2 through 7 must cor-
respond to switches SW1-SW6, respec-
tively. A logical 1 on the port address
bus corresponds to the on position of
the board select switches. Address bus
bits @ and 1 are decoded for the ex-
ternal addresses of registers R
through R4.

2-6. MEMORY CONTROL SELECTION

To customize the FDC board for the spe-
cific size of the E-PROMs being used,
it is necessary to apply to the chip
sockets the voltages and control sig-
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TABLE 2-1. DATA BUS SELECTION.

Data Bus Jumper Selection
From To
8-bit 34------ 38
16-bit 33 34 - DMA @=¢, Enable Low Byte
16-bit 34 35 - DMA @=@, Enable High Byte
--------- Jumper configuration for factory installed
firmware

TABLE 2-2. BOARD SELECT SWITCH SETTINGS.

SWITCH
NUMBER

ADDRESS
BIT

I/0WC I/0RC

SW6

SW5

Swa

SW3

SW2

SW1
Not Used
Not Used

RN W RO

¢
9

g 1 1 1
1 9 1 1

Register Selection

R@ Rl

R2 R3 R4

nals required by the chosen devices.
The jumpers used to select these volt-
ages and control signals are shown in
table 2-3. The E-PROM devices can be
either Am9708 (1K) or Am9716 (2K). No
Jjumpers are. required to access off-
board private memory. Off-board memory,
in this context, is specifically pri-
vate to the floppy disk controller and
is not directly addressable by other
bus masters in the system.

2-7. INTERRUPT SELECTION

The FDC board is capable of generating
a system dinterrupt on one of eight
interrupt lines to be utilized as the
system designer wishes. The interrupt
is brought off-board through connector
Pl. The jumper options available for

2-2

TABLE 2-3. MEMORY CONFIGURATION.

Memory Jumper Selection
Device From To
Am9708 81----- 82
80----- 79
77----- 78
1K x 8 111----112
30----- 31
115----116
Am9716 81 83
80 82
77 79
2K x 8 111 114
29 30
113 115
----- Jumper configuration
for factory installed firm-
ware




connecting the interrupt Tines to the
edge connector (P1) are shown in table
2-4,

The FDC, Am9085 CPU interrupt jumper
options are also shown in table 2-4.
For normal system bus operation with
the standard OEM firmware installed,
Jjumpers are configured as shown.

2-9. Am9085 CPU, SID JUMPER

. The Am9085 serial input data (SID) line

is tested by the resident firmware
and the results determine if an auto
boot will be implemented. When a jumper
is installed between SID (86) and
Ground (84), SID = @, the auto boot
feature is selected. When this jumper
is not installed, at reset the firmware

TABLE 2-4. INTERRUPT JUMPERS.

Interrupt Sources Jumpers System Bus J1 Pin Am9085PU
Source Interrupt Interrupt Interrupt
Am9085* 59 67 INTQ 41 ---
60 68 INT1 42 ---
57 65 INT2 39 -
58--------- 66 INT3 40 -—-
55 63 INT4 37 -
56 64 INT5 38 -
53 61 INT6 35 ---
54 62 INT7 36 -—
INTREQ 88---mcam-- 87 --- --- RST 7.5
EQOPINT 75 76 --- --- RST 6.5
URINT 73 74 --- -—-- RST 5.5
COMIN 71 72 - -—- TRAP
GROUND 69-=--cmn-- 70 -—- -—- TRAP
GROUND 97-----==-- 98 --- --- INTR
---------- normal jumper configuration for factory installed firmware
*FDC Board interrupt to host computer.

2-8. CPU CLOCK FREQUENCY SELECT

The 1input clock frequency to the Am9085
is jumper selectable for either 4MHz or
8MHz  (for 2MHz or 4MHz boards
respectively). Jumper installation
selection is shown in table 2-5. If
the 8MHz option is used, some of the
chips on the FDC must be replaced with
devices that operate at the higher
frequency. The standard OEM FDC board
(2MHz Am9085) is shipped with the 4MHz
clock jumper option installed.

TABLE 2-5. CPU CLOCK FREQUENCY

SELECTION.
Frequency Jumper Selection
From To
8MHz 41 42
4MHz 43------ 42

-------- normal jumper configura-
tion for factory installed firmware
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performs a status request operation on
unit zero and makes the results avail-
able to the host system boot program.
On OEM boards, this jumper is not in-
stalled. The SID/SOD Tines are not
brought out to connector pins and
therefore are not customer usable.

2-10. DMA REQUEST SOURCE
(DREQO-DREQ3)

The direct memory access (DMA) (Am9517)
request lines are individual asynchron-
ous channel request inputs wused by
peripheral circuits to obtain DMA serv-
ice. Table 2-6 shows the jumper options
used for DMA channel selection. Also
shown is the Jjumper configuration for
an OEM board with the standard firmware
installed.

2-11. DMA ACKNOWLEDGE
(DACKO0-DACK3)

DMA Acknowledge 1is used to notify an
individual peripheral that it has been
granted a DMA cycle. Table 2-7 shows
the jumper configuration to wutilize
these lines.

2-12. READY/DMA SPEED SELECTION

The ready input is used to extend mem-
ory read and write pulses from the
Am9517 to synchronize the DMA with slow
memory. A jumper must be installed be-
tween pins 4 and 3 to enable the Ready
Control. Table 2-8 shows the jumper
selections for FDC data transfers.
When the Ready signal is activated by
an external memory (via the system

TABLE 2-6. DMA REQUEST.

Request Source Jumper Selection Data Channel
From To
TXINT 89 /,93 DREQ3
RXINT 90 . 94 DREQ2
Yy ‘
FDDRQ 914///’ DREQ1
FDDRQ 92 DREQ@
------- normal jumper configuration for factory installed
firmware
TABLE 2-7. DMA ACKNOWLEDGE.
Source | Jumper Selection Acknowledge
From
DACK3 105 IDACK3
DACK2 106\\\\\110 IDACK2
DACK1 103 '\\_"107 IDACK1
DACK( 104 108 1DACK(
------- normal jumper configuration for
factory installed firmware
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TABLE 2-8. DMA SPEED SELECTION.

Control Jumper Selection
From To
Enable Ready Control L et 3
EXT Ready Control e 17
Bypass Delay (INT) - 22 17

Delay (Ready Pulse Width)

.0 usec (.511ms/128 byte
.511ms/128 byte
.511ms/128 byte 10 15
.575ms/128 byte 11 16

) 13
)
)
)
.575ms /128 byte) 21 16
)
)
)

usec 14
usec

usec

.575ms /128 byte 20 15
.575ms/128 byte 19 14
.575ms/128 byte 18 13

usec
usec

S S S o YT T
. . . . . .
AN N N N N N~

0
0
5
.5 usec
5
5
5

usec

---------- normal jumper configuration for
factory installed firmware

it to begin execution. The firmware
supplied with the FDC provides the
ability for track-0, sector-0 to be
automatically read into location zero

bus), a jumper is placed between pins
12 and 17 (IACK) to circumvent all of
the delay logic. When a delay is not
required, a jumper is installed between

pins 22 and 17.

2-13. END-OF-PROCESS FLIP/FLOP

The End-of-Process flip/flop is normal-
ly set by the EOP output from the DMA
controller; however, when a Jjumper is
installed between pins 101 and 102, the
EOP flip/flop can be set as a result of
the INTREQ (FD1771). When this jumper
is installed, either EOP (Am9517) or
INTREQ (FD1771) sets the flip/flop.
The OEM version of the FDC board is
shipped without this jumper installed.

2-14. POWER-ON HOLD

The power-on hold selection is provided
to permit the host CPU to be placed in
a "hold" state until the FDC releases

(0) of host memory to provide an "auto-
boot" capability. When the auto boot
is desired, a jumper is installed be-
tween pins 5 and 6. When power-on hold
is not required, with no auto boot, the
Jjumper is installed between pins 6 and
7. On OEM boards (with the standard
firmware) the jumper 1is installed be-
tween pins 6 and 7.

2-15. HOLD REQUEST/BUS
PRIORITY IN

The FDC board is configured such that
the Hold Request signal out for a sin-
gle master system bus can be either ac-
tive high or active lTow. The jumper can
be moved for operation using a multi-
master system bus, as shown in table
2-9, which is the standard configura-
tion.
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TABLE 2-9. BUS PRIORITY IN/HOLD.

Master Hold Request Jumper Selection
From To
Single Active High 48 49
Active Low 48 52
Multi Active Low 48------ 47
------ normal jumper configuration for factory
installed firmware

2-16. DATA SEPARATOR CLOCK
SELECT

The external data
jumper-selectable clock frequency of
4MHz. When using the external data
separator, install a jumper between
pins 129 and 131 for a 4MHz clock. An
8MHz test point is available at Pin
134. The OEM configuration is jumpered
to operate with an external data
separator and a 4MHz clock.

separator has a

2-17. FD1771 FLOPPY DISK
CONTROLLER CLOCK

The FD1771 Floppy Disk Controller has
two Jjumper-selectable clock frequen-
cies: 2MHz and 1MHz. Jumper selections
for each frequency are defined in table
2-10. The standard OEM board is ship-
ped with the 2MHz option installed, for
a standard 8 inch floppy disk drive.

2-18. DISK INITIALIZATION (DINT)

This input is sampled whenever a write
comand is executed. If DINT = @, the
operation is terminated and the Write
Protect Status bit is set. For the OEM
configuration, this input on the FDC
board is jumpered to logic high by con-
necting pins 127 and 128.

2-19. HEAD LOAD TIMING (HLT)

The HLT input of the FD1771 is sampled
10ms after activating the head load
output. When a logic high is sampled

2-6

TABLE 2-10. FD1771 CLOCK FREQUENCY.

Frequency Jumper Selection
From To

2MHz 130----- 132

1MHz 133 132

----- normal jumper configuration for
factory installed firmware

on the HLT input, the head is assumed
to be engaged. Table 2-11 shows the
different jumper options available to
activate this input. On the OEM con-
figuration of the FDC the HLT input is
jumpered to the HLD signal, which
provides a 35ms delay to allow the head
load to be accomplished.

TABLE 2-11. HEAD LOAD TIMING.

Time Delay Jumper Selection
From To
HLD 10ms 123 124
HLD Seek Complete 126 124
HLD 35ms 125+---- 124

----- normal jumper configuration for
factory installed firmware

2-20. AUTO RESET

The FDC board is configured with logic
and jumpers such that the INIT system
Reset line to the system bus can be



activated either by the on-board Am9085
(at power up or manual reset), or under
software control. Table 2-12 shows the
jumper selections for these options.
The OEM board is configured such that,
with activation of the OE@l 1line, the
system reset line goes low (active) for
eight clock periods.

2-21. BUS CLOCK

Availability of a 4MHz or 8MHz external
clock is provided for the system bus by
installation of jumpers. For the 4MHz
bus clock, install a jumper between
pins 36 and 37. For the 8MHz bus
clock, install a jumper between pins 32
and 37. The OEM version of the FDC is
shipped without any jumper installed.
No jumpers are required when the bus
clock is from another bus master.

2-22. BUS MASTER CONTROL/HOLD
ACKNOWLEDGE

The FDC board is jumper-selectable to
operate in a multi-master or single
master system bus environment. When
operating in a single master environ-
ment the HACK signal can be selected
for either an active high or active low
state. Jumper selections for this op-

tion are defined in table 2-13. The
OEM board is jumpered for multi-master
operation.

2-23. HEAD LOAD CONTROL

Jumpers are provided such that a head
load can be implemented by the on-board
firmware or by the FD 1771 chip. When
a jumper is installed between pins 139
and 140, drive select may be enabled
either with the 1771 HEAD LOAD signal
or be enabled under firmware control.
When a jumper is installed between pins
138 and 139, firmware controls the
drive select. The OEM version of the
board has a jumper installed between
pins 139 and 140.

2-24. BUS PRIORITY OUT (BPRO)
DAISY CHAIN

This system-bus signal is used with a
serial priority resolution scheme, and
is used to pass the bus priority chain
to the lower priority bus master. When
more than one board capable of being a
master 1is on the system bus, this
Jjumper is installed between pins 39 and
40. The OEM board has this jumper
installed.

TABLE 2-12. RESET CONTROL.

Reset Control| Set Reset Jumper  Installation
From To
Software OEQ1 8 clock e 25
pulses 2] -=====--- 26
Software OE(@1 IEQ1 24 25
27 28
Am9085 RST/PE1 | 8 clock 23 25
pulses 27 26
----- normal jumper configuration for
factory installed firmware
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TABLE 2-13. BUS MASTER CONTROL.

System Bus Jumper  Installation Hold Acknowledge
From To
Multi-Master 45-ccae-- 50 N/A
46--meme-- 51 N/A
Single-Master 44 45 Active Low
51 45 Active High
----- normal jumper configuration for factory installed
firmware

2-25. INSTALLATION

After using the on-board switches and
Jumpers to tailor the FDC board for its
intended use, insert the board into the
system backplane and apply power. If
the board fails to operate, notify the
Advanced Micro Computers' service man-
ager.

NOTE

Do not return the board to AMC
under any circumstances with-
out an approved return mater-
ial authorization number
(RMA), which will be provided
by the service manager.

2-26. INTERFACE SIGNAL
DESCRIPTION

This section describes the signals that
interface the FDC board to the host
central processing unit and its peri-
pheral devices. Signals shown with an
asterisk (*) following the signal name
are active low signals. Active high
signals appear without an asterisk suf-
fix.

2-27. CPU/SYSTEM BUS INTERFACE

Connector P1 is an 86-pin double-sided
edge connector that interfaces the FDC
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board to other system components. Nor-
mally, connector P1 plugs into a back-
plane wiring configuration called a
system bus. Pin assignments for Con-
nector P1 are listed in table 2-14.

2-28. Address (ADRO* through ADR13*)

The 20-bit address from the system bus
is used by the on-board DMA to access
up to 1 megabyte of memory ADRO* is
the least significant bit and ADR13* is
the most significant address bit.
Address bits 2 through 7 (ADR2*-ADR7*)
are compared with the board address
select switches; only an address that
matches the select switch settings is
recognized by the FDC board. Address
bits 0 and 1 are used to access various
on-board register Tocations for
externally-generated I/0 read/write
operations.

2-29. Data (DATO* through DATF*)

Sixteen bidirectional data lines are
used to transmit or receive information
between the FDC and an external (host)
system. These lines are driven by the
master on write operations and by the
addressed slave (memory or I/0) on read
operations. The system bus can handle
both 8 or 16 bit data transfers. Only
bits DATO* through DAT7* are used when
executing eight-bit transfers (DATO* is
the least significant bit).



TABLE 2-14. SYSTEM BUS CONNECTOR P1 PIN ASSIGNMENTS.

(Component Side)

(Circuit Side)

Pin| Mnemonic  Description Pin| Mnemonic Description
1| GND Signal GND 2 | GND Singal GND
3|45 +5 VDC 4| +5 +5 VDC
Power 5] +5 +5 VDC 6| +5 +5 VDC
Supplies 7| +12 +12 VDC 8| +12 +12 VDC
91 -5 -5 VDC 10| -5 -5 VDC
11 | GND Signal GND 12 | GND Signal GND
13 | BCLK* Bus Clock 14 | INIT* Initialize
15 | BPRN* Bus Priority In 16 | BPRO* Bus Priority Out
17 | BUSY* Bus Busy 18 | BREQ* Bus Request
19 | MRDC* Mem Read Command 20 | MWTC* Mem Write Command
Bus 21 | IORC* I/0 Read Command 22 | 10WC* I/0 Write Command
Controls |23 | XACK* XFER Acknowledge 24 | INH1* Inhibit 1 (RAM)
25 | AACK* Not Used 26 | INH2* Inhibit 2 (ROM)
27 | BHEN* Byte High Enable 28 | ADR1O*
29 | CBRQ* Common BUs Request 30 | ADR11*  Address Bus
31 | CCLK* Constant Clock 32 | ADR12*
33 | INTA* Interrupt Acknowledge|34 | ADR13*
35| INT6* 36 | INT7*
Interrupts| 37 | INT4* Parallel Interrupt 38 | INTS* Parallel Interrupt
39 | INT2* Requests 40 | INT3* Requests
41 | INTO* 42 | INT1*
43 | ADRE* 44 | ADRF*
45 | ADRC* 46 | ADRD*
47 | ADRA* 48 | ADRB*
Addresses |49 | ADR8* Address Bus 50 | ADR9* Address Bus
51 | ADR6* 52 | ADR7*
53 | ADR4* 54 | ADRb5S*
55 | ADR2* 56 | ADR3*
57 | ADRO* 58 | ADR1*
59 | DATE* 60 | DATF*
61 | DATC* 62 | DATD*
63 | DATA* Data Bus 64 | DATB* Data Bus
Data 65 | DAT8* 66 | DAT9*
67 | DAT6* 68 | DAT7*
69 | DAT4* 70 | DATS*
71 | DAT2* 72 | DAT3*
73 | DATO* 74 | DAT1*
75| GND Signal GND 76 | GND Signal GND
77| -- --- 78 -- -—
Power 79| -12 -12 vDC 80| -12 -12 vDC
Supplies |81 ] 45 +5 VDC 82 | 45 +5 VDC
83| +5 +5 VDC 84 | +5 +5 VDC
85 | GND Signal GND 86 | GND Signal GND
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2-30. Interrupt Request Lines
(INTO* through INT7%*)

These eight lines are used to connect
Jjumper-selectable interrupts to the
data bus. The on-board Am9085-
generated interrupt can be connected to
any of the eight interrupt request

inputs. INTO* is the highest priority
interrupt and INT7* is the Towest
priority.

2-31. Initialization

This signal from the system bus resets
the board to a known internal state.

2-32. Input/Output Read Command
(IORC*)

The IORC* signal is used for I/0 input
control. The I/0 port address is on
the system address bus. IORC*, along
with a port address recognized by the
FDC, is a request to read data from the
addressed FDC register.

2-33. Input/Output Write Command
(IOWC*)

The IOWC* signal indicates that an 1/0
port address is on the system bus ad-
dress lines. The address and data must
be stable on the system bus 50ns prior
to activation of the write command.

2-34. Memory Read Command (MRDC*)

The MRDC* signal performs in the same
manner as the IORC* signal except that
a memory address is on the address bus
instead of an I/0 port address. MRDC*
is generated by the FDC to read data
from main (host) memory.

2-35. Memory Write Command (MWTC*)

The MWTC* signal performs in the same
manner as the IOWC* signal except that
a memory address is on the address bus
instead of an I/0 port address. MWTC*
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is generated by the FDC to write data
into the main (host) memory.

2-36. Transfer Acknowledge (XACK?*)

This signal is sent to the FDC from the
system bus indicating that the
specified read or write operation has
been completed and that data has been
placed onto, or accepted from, the sys-
tem bus data lines.

2-37. FLOPPY DISK DRIVE INTERFACE

Connector P4 is a 50-pin double-sided
edge connector that interfaces the FDC
board to the floppy disk drives. The
floppy disks are connected together
through a 50-pin flat cable to P4 of
the FDC board and additional disk
drives are connected in daisy chain
fashion, drive-to-drive. Pin assign-
ments for Connector P4 are Tlisted in
table 2-15. The last drive connected
to the string must have a terminator
installed.

2-38. Track Greater Than 43 (TG43*)

TG43* active indicates to the disk
drive that the read/write head of the
selected drive is positioned between
tracks 44 and 76. Activation of the
signal occurs only during a read or
write command.

2-39. Write Protect (WRPT*)

When a write command is issued by the
FDC, the write protect signal s
sampled by the FD1771. A logic low
terminates the command and sets the
write protect status bit.

2-40. Track 00 (TR00*)

At a logic low, the TROO* signal from
the disk drive indicates the read/write
head is positioned at track 0@.



TABLE 2-15. P4 CONNECTOR PIN ASSIGNMENT.

Component Side Circuit Side
Pin Mnemonic Description Pin | Mnemonic Description
2 GND Signal Ground 1 GND Signal Ground
4 GND Signal Ground 3
6 TG43 Track Greater than 43 5
8 7
10 * 2 SIDED 2 Sided 9
12 * DISK CHANGE 11
14 * SIDE SELECT 13
16 * IN USE 15
18 * HEAD LOAD 17
20 INDEX Index Pulse 19
22 * READY Ready 21
24 * Sector Sector (851 Only) 23
26 DSP1 Drive 1 Select 25
28 DS@2 Drive 2 Select 27
30 DS@3 Drive 3 Select 29
32 DSp4 Drive 4 Select 31
34 DIR Direction 33
36 STEP Step 35
38 WD Write Data 37
40 WG Write Gate 39
42 TROO Track@® 41
44 WPRT Write Protect 43
46 RD Read Data 45
48 SEP DATA Separated Data 47
50 SEP CLK Separated Clock 49 GND Signal Ground
*These signals are defined in more detail in the Shugart SA800/801 OEM Manual.

2-41. Index Pulse (IP*)

The index pulse is a 1lOusec logic low
pulse which indicates to the FDC that
the selected disk drive read/write head
has sensed the index notch on the dis-
kette.

2-42. Ready

This signal from the selected floppy
disk drive indicates its ready status
and is examined prior to initiating a
read or write command by the FD1771. A
logic-low at P4 (READY*) indicates that
the drive is ready. If the ready signal
is high, no read or write operation is
performed and an interrupt 1is gener-

ated. A seek operation can be performed
regardless of the ready signal condi-
tion.

2-43. Write Gate (WG)

The write gate signal from the FDC
board (P4, WRITE GATE*) 1is activated
(logic-low) to the selected drive when
a write operation is performed.

2-44. Write Data (WD)

The write data stream is a serial train
of data and clock pulses, each pulse
being 500ns in duration.
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2-45. Direction (DIRC)

The direction signal 1is either a logic
high or Tow that 1indicates to the disk
drive the direction the heads must move
when the step signal activates. A
logic-high at P4 (DIR) causes the head
to move out (toward track @@); and a
logic low causes the head to move in
(toward track 76).

2-46. Step (PH1/STEP)

The step signal is a positive pulse of
4usec duration that causes the disk
drive heads to move one track in or out
(depending on the state of the DIRC
signal).

2-47. 2 Sided

This logic-high signal indicates that a
double-sided drive is in use.

NOTE

This same pin would be used to
indicate seek COMPLETE when
used with persi drive.

2-48. Read Data

Raw data (clock and data together) from
the diskette come to the FDC board via
the READ DATA line and are processed by
the on-board data separator where the
clock data pulses are separated and
gated to the FD1771.

2-49. Drive Select (DS01*-DS04*)

Four drive select lines (DS@1*-DS@4*)
go from the FDC board to the disk
drives to select a specific drive.
Only one of these lines is active (low)
at a time. Each drive 1is address
programmed and is set to a Tocation 1
through 4.



CHAPTER 3
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

The floppy disk controller board oper-
ates under command of the host CPU.
The host CPU can interrogate the FDC by
reading the status byte in the on-board
status register. The host CPU can also
set-up operating parameters by writing
the data into three mail-box registers
in the FDC and initiating one of eleven
operations by writing a command code
into a fourth mail-box register
(referred to as the command register).
Once a command s initiated, the
on-board CPU (under control of the
firmware) continues without host CPU
intervention until the operation is
complete.

Each FDC board may be uniquely con-
figured through the placement of
jumpers on the board. The I/0 port
address to which the FDC board responds
may be selected by on-board switches.
Placement of Jjumpers 1is discussed in
chapter 2.

The FDC provides two interfaces, one to
the host CPU, and the other to the
floppy disk unit. The host CPU/FDC
board interface consists of an INTEL
MULTIBUS through which commands and
data are passed from the host CPU to
the FDC. Status, disk data, and 20-bit
DMA addresses are passed back to the
host CPU. The floppy disk interface
consists of head positioning control
signals, write gate control signals,
and data transfer lines. Each function
is hard-wired to the appropriate disk
drive.

3-2. BOARD SELECTION

The port address of the FDC board is
set-up by six two-position DIP
switches. When set, these switches
(SW1 through SW6) select the address to

which the FDC board will respond.
These switches correspond to address
bits 2 through 7, respectively.
Address bits @ and 1 select the 1/0
port through which parameters are
passed.

3-3. FUNCTIONAL CONFIGURATION

Jumpers may be required on the FDC
board in positions other than those
installed at the factory. The place-
ment, definition, and uses of the jum-
per selectable features are included in
chapter 2. The manner in which they are
installed, to accomodate factory
installed firmware, is also included.
The jumper positions described in
chapter 2 should be verified before the
board is put into service.

3-4. FIRMWARE DESCRIPTION

The Am95/6110 Floppy Disk Controller
firmware (PN-02050068) resides in the
Am95/6110 controller E-PROMs. A
description of the factory installed
firmware is shown as a listing in table
3-1.

The firmware consists of program
routines for the on-board Am9085A CPU.
These routines interrogate the mail-box
registers, set up operating parameters,
determine which of the eleven commands
is requested, implement the command,
exercise the FD1771 Floppy Disk Format-
ter/Controller, and the Am9517 Multi-
mode DMA Controller to produce floppy
disk operating signals, and perform
other FDC board operations.

Briefly, the firmware and Am9085 CPU
function as follows. Writing a command
into the command register (R3) sets the
Command Bit flip-flop on the FDC board.
This causes the on-board CPU to process

3-1



TABLE 3-1.

AMC MACRO ASSEM 1.¢ #ge1 AMC 95/811¢ SINGL® DENSITY FIDC V1.3

17TLF = TYPE EQU €110¢ ;SET TC €119 OR 612¢
IF TYPE TQ 612¢
TITLE “AMC 9£/612¢ SINGLE/DOUBLE TRNSITY FIC V1i.¢~
ELSE
TITLE "AMC 55/6112 SINGLE DENSITY FIC V1.3°
ENDIF
PAGE 43
$-MACRO
)
SIM MACRO VALCE
MVI A,VALUE
DB 3CH
ENTM
RIM MACRO
DB 22H
ENTM
i H0ST REGISTERS
’
eede = Re EQU 20h 3UNIT/PASE
€31 = R1 EQU 214 yTRACK/MSB ADDRESS
¢232 = RZ EQU 3Zh ySECTOR/LSB ADDRESS
Le33 = R3 ¥QU 32H 1 COMMANT/STATUS
)
3 1771 REGISTLERS
H
cooe = FLCST EQU 1% COMMANT/STATUS
eeel = FDTRK EQU 1 i TRACK
cee2 = FDSEC EQU 2 ‘SECTOR
2oe3 = FTATA EQU 2 yDATA-TRACK FOR SEEK
’
i FDC REGISTERS
’
ev4g = CMDSTA EQU 48H 3 CGMMANT /STATTS
¢gac = RESET EQU 49K 'SYSTEM 29 RESET
20448 = SEGMT EQU 4AR yALTRESS PAGE
ZQ4E = CMCKHES EQU 4BH s COMMAND RESET
¢€4aD = TRSEL EQU 4DH ‘UNIT SELECT
9Q4E = RELSE EQU 4FH ySYSTEM 29 RELEASE

’
: 1771 COMMANTS



AMC MACRC ASSEM 1.0

2ere
CeCA
QL1E
QLES
egA8
¢eF4
2oEA
€216
¢ele

oe1e
2211
¢elz
2213
214
¢@1e
go1¢€
ge1w
7e18
0019
¢O1E
2010
2o17D
CelY

2eeC
2erFC

oo owwanonn

[ U T (N N (S (O T [ L A

FRCIN
RESTR
SEEK
REAT
WKITE
WRTRK
STEP
LDHED
UNLOT
’

H

DMZAD
IMOWC
DM1AD
DM1WC
DM2AD
DM2WC
TM3AD
IM3WC
DMCST
TMREQ
IMMDE
DMBFF
DMCLR
TMMSK
’

;

RDMSK
WRMSK

e we os Wo e 40 wowe oo

TABLE 3-1. (Cont.)

#e02 AMC ©5/6110 SINGLE TENSITY FDC V1.3
EQU 2DoH ‘FORCE STATUS 1
EQU ¢AR sRESTORE
EQU 1ER ‘{SEEK TRACK
EQU 88H yREAD SECTOR
EQU ZABE yWRITE SECTOR
EQU eF4H ‘WRITE TRACK
EQU EAH STEP IN
EQU 16E 3 LOAT HEAD
EQU 1¢8 tUNLOAD HEAD
IMA PORTS
EQU 12H sCHANNEL @ ADDRESS
EQU 11K y CHANNEL @ WORD CCUNT
QU 12H sCHANNEL 1 ADDRESS
EQU 13H 3 CHANNEL 1 WORD CCUNT
EQU 14H s CHANNEL 2 ADDRESS
EQU 15H +CHANNEL 2 WORD COUNT
EQU 16H yCHANNEL 3 ADDRESS
EQU 17H 3 CEANNEL 3 WORD COUNT
EQU 18H {COMMAND/STATUS
EQU 19H s REQUEST
EQU 1BR sy MODE
EQU 1CH fEYTE FLIP-FLOP
EQU 1IH FRESET
FQU 1F¥H sMASK
ERRCR MASKS
EQU SCH yREAT FRROR
EQU g¥cH JWRITE ERROR
REQUEST FOKMATS
HOME
RO=UNIT
R3=REQUEST FUNCTION @
SETPAR
R@=UNIT
R1=TRACK

R2=SECTOR(2-7THE BIT SET TO FORCE SIDE COMPARE - 6120 ONLY)

R3=REQUEST FUNCTION 1



TABLE 3-1. (Cont.)

AMC MACHO ASSEM 1.2 #Ce3 ANMC €5/611¢ SINGLE IENSITY FLC V1.3

STATUS

Re=UNIT

R3E=REQUEST FUNCTION 2
CLRINT

EZ=REQUEST FUNCTION 3
INIDSK

R@=UNIT

R3=REQUEST FUNCTION
INTUNT

RE=REQUEST FUNCTION
INTTRK

R3=HEQUEST FUNCTICN
INTSEC

N ;W

R3=REQUEST FUNCTION
REAT
Fe=PAGE(SEGMENT)
k1=MSB DATA ADDEESS
R2=LSB LATA ALDRESS
E3=REQUEST FUNCTICN 4X
WRITE
RE=PAGE(SFGMENT)
E1=MSB DATA ADDRESS
72=LSB DATA ATDRESS
R3=REQUEST FUNCTION 8X
EXRCUTE
R2=PAGE(SEGMENT)
R1=MSE PROGRAM ADDRESS
P2=1SE PROSRAM ADDRESS
E3=KEQUEST FUNCTION CX

X=¢-63 (PLUS ONE FOR KEAT/WRITE SECTORS)
(PLUS ONT TIMES 64 FOR USER PROGRAM LENGTH IN BYTES)

STATUS IS RETURNED IN R3 AS FOLLOWS:

BIT 2=SEEK CRC ERROR
1=SEEK ERROR
2=L0OST TATA OR WRITF FAULT
3=RTAD/WRITE CRC ERROR(SET TO 1 FOR HOME AND 612¢ CONTRCLLER - ELSE ¢ FC™ d
4=SECTOR NOT FOUND - SIDE FCR HOME ANT STATUS REQUESTS
£=WRITE PROTECT
6=CEVICE NOT REATY
?7=0PERATION COMPLETE
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AMC MACRO ASSEM 1.

Ceee
zCcee

eeee

eeee
gz
eec4
erew
2ees
ZolA
¢eer
2éie
011
¢elz
2e13
2c14
2015
©e1s8
Z01A
¢e1B
ge1C
2Z1¥
Ce20
¢ez1
2022
2e23
2oz4

o

SELe
T30¢
G1FFOF
73
1332
11eeu4s
21e0le
2B

71

1B

7A

B3
C21eew
1604
7k

g1
cz2ecee
77

23

1B

7B

B2
C21ae2

“e we e W we 98 wo we 20 ws we 40 s

PORG
RAMAD

o s e

FILL

UPF

TABLE 3-1. (Cont.)

#oo4 AMC ©8/611¢ SINGLE TENSITY FIC V1.3

EITS 2-1 AND 2-4 ARE MUTUALLY EXCLUSIVFE TH(GS:
BITS © AND 2=ILLEGAL REQUEST FUNCTIGN
1 ANT 2=TIME-OUT ON DEVICE BUSY Or 10ST INTERRUPT

UNIT FOHMAT:
BIT 2-1=UNIT 2-3

2=SITE £2=0, 1=1
3=DENSITY ¢=SINGLE, 1=DOUBLE
4=RETRY €=NONE, 1=9 FOR KEAD/WRITE, 2 FOR SEEK/HOME
5=BUFFERING €=LISK TO HOST, 1=PISK TG BRUFFEFR TC HOST
6=INTERRUPT REQUEST £=NONE, 1=INTERRUPT HOST
7=INTERLACE, ¢=1/1, 1=2/1

EQU ¢ +PROGRAM OKIGIN
EQU gcoed ‘DATA ORIGIN
ORG PCRG

IPL RAM TEST - UP/DOWN FF-g¢ PATTERN-(B KEEPS ERKOR CGDE THROUGHCUT)

MVI A,FRCIN

ouT FLCST {TERMINATE 1771 ACTIVITY
LXI B,0FFFHE

MOV 4,B

cUT R3 yINITIALLY SET ALL ERRORS
LXI r,1224

LXI H,RAMAT+1¢24

IcxX H sINITIALLY FILL ALL KAM WITH FF
MOV M,C

DCX D

MOV A,T

ORA E

JNZ FILL

MVI I,4

MOV A,M sCHECK FOR FF AND SET 2¢ UP
SUB C

JINZ PROM

MOV M, A

INX H

neX I

MOV AVE

ORA D

JNZ UPF
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TABLE 3-1. (Cont.)

AMC MACRO ASSFM 1.¢ #ee5 AMC 95/611¢ SINGLE DENSITY FIC V1.3

¢e27 21029C IX1 H,FAMAT
¢g2A 1624 MVI Ir,4¢
@02C 7k UPz MOV AM ‘CHECK FCR @@ AND SET FF UP
g¢2r B7 ORA A
2¢2E C2690¢ JNZ PHOM
9831 71 MOV M,C
2232 23 INX =
ee33 1B DCX D
2034 7A MCV A,T
2e35 B3 ORA E
ge36 C340¢e JMP NI
20839 ORG 39H
Ze32 C37¢01 HFTURN JMP CMLLP 3y ¥OR USEF PROGRAM RETURN
3 INTERRUPT 7.5
'
¢e3C D1 PoP T yCLEAR RST RETURN
¢o3T LBOQC IN FDCST
¢@3F C¢ RET
¢e4g C2200¢ DNI JNZ UPZ
2042 1604 MVI r,4
2945 2B DNF DCX k s CHECK FOR FF ANT SET @0 DCWN
€e46 7F MOV AM
2¢47 91 SUR C
ac48 C2E9€0 INZ PROM
ge4B 77 MOV M,A
¢o4C 1B ICX T
Le4r 7A MOV A,D
£e4E B3 ORA E
P04F C24500 JINZ INF
2e52 21210 LXI B,RAMAT+1224
2055 1604 MVI L,4
2457 2B INZ ICX H sCHECK FOR @2 ANT SET FF TOWN
2058 7E MOV A.M
CWED B7 ORA A
2€5A C26900 JNZ PROM
@eel 71 MOV M,C
gLSE 1B DCX T
@CEF 7A MoV A,T
2e6e B3 ORA E
€e61 C257¢e INZ DNZ
2964 J6OE MVI B,2EH

2¢cE 78 MoV A,B



TABLE 3-1. (Cont.)

AMC MACRO ASSEM 1.2 #0026 AMC 95/611@ SINGLE DENSITY FDC V1.3

0eE? D333 ouT R3 ;SET NO RAM ERROR
]
; IPL PROM TEST - UP/DOWN CHECKSUM AND COMPARE
b

0e6e 11¢AC1 PROM  IXI D,ENTST

2C6C 210004 LXI H,1024

¢26TF 4D MOV C,L

eeve 1A UPC LDAX D iCHECKSUM UPWAKRDS

ge71 13 INX T

¢e7z 81 ADD C

Qe73 4F MOV C,A

2074 2B DCX B

ee7s 7C MOV AH

¢076 BS ORA L

0077 27008 INZ UPC

¢e7A TR XCEG

2e7B 1604 MVI D,4

ee7T 91 SUR c 5COMPLEMENT CHECKSUM

2C7F 4F MOV C,A

Ce?F 2B DNC TCX H

2eeg 7k MOV AWM ;CHECKSUM LOWNWARDS

2g81 81 ADD c

¢e82 4F MOV C,A

¢e83 1B DCX D

2ga4 74 MOV A,T

¢0S5 B3 ORA E

¢086 C27Fee INZ INC

2esc B1 ORA c

2e8A C29300 INZ TMA

@¢sD 78 MOV A,B

208F E6CT ANT ¢TE

eeoe 4% MOV E,A

291 1333 0UT k3 ;SET NO PROM ERROR
1
; IPL DMA TEST - MEMORY/MEMORY THANSFER
’

2e93 D31 DMA ouT DMCLR  RESET TMA

Pe95 CEFF MVI C,eFFE

€697 110401 LXI T ,ENTST

209A 21220 LXI E,RAMAT

eeoD 79 MOV A,C

ge9k I311 ouT IMOWC  $SOURCE WORD COUNT

¢OAQ A¥ XRA A



TABLE 3-1. (Cont.)

AMC MACRC ASSEM 1.0 #0077 AMC 95/611¢ SINGLE DENSITY FDC V1.3

£¢A1 T211 0UT IMegWC

CoAZ 7B MOV ALE

©eA4 LO1C ouT TMEAD $SCURCE ATIRESS

¢CAB TA MOV A,T

QuAT 1310 ouT TM@AD

CQAQ 79 MOV A,C

QCAA D313 oUT TM1WC sDESTINATION WORD COUNT
©2AC AT XRA A

CEZAL D313 CcuT M1wce

¢gATF D348 ouT CMLCSTA ‘DIRECTION NOT MULTI-BUS
¢oB1 7T MOV A,L

LoBZ T 12 ouUT TMI1AT yDESTINATION ADIRESS
¢¢B4 7C MOV A,H

PORE D212 00T IM1AD

4@B7 3EB8 MVI 4,88H ySOUKCE MOIE

¢¢BS D31B oUT DMMDE

¢ZBE 3E8B5 MVI A,85H yDESTINATION MODE
Z¢BD D31E 0uT LMMDE

¢¢BF 3E41 MVI A,41H s COMMAND

©¥oC1 DZle ouT IMCST

2¢CZ 3¥e4 MVI 4,4

geCs D319 oUT IMREQ ‘EXECUTE KEQUEST
2oC7 2C INR C

©2C8 DB18 IN IMCST

Z@CA E6EZ ANI 2

2eCC CALZRO Jz ENTMA yEOP NOT UP

¢ZCF 1A IML LTAX I i CEECK TRANSFER RESULTS
2¢D¢ BE CMP M

20T1 CzEQ0R JNZ ENIMA

eeD4 13 INX T

geps 23 INX H

2ore eT ICR C

gerv Cz(Croe JINZ TML

¢oDA 73 MOV A,B

2eIB LECB ANI @BH

2eLL 47 MOV B, A

Z@DE D323 QUT R3 tSET NO IMA ERROR

IPL FIC TEST - ECHC REGISTERS

B ee e e

Z2¢E0 QEQB CNTMA MVI c,11
2GEZ 112322 LX1 D,2233H
¢CES DBEO IN FDCST



AMC MACRC ASSEM 1.2

¢eE"
2eke
¢¢FB
ZCEC
ZCEE
CeEF
ZoF1
2ere
CeF4
20¥6
20F7
CuF8
2LFA
ZeFE
CeFC
2QFD
CEFY¥
clee
21@1
2104
¢let
€lo7
2128

L10A
©10T
¢12F
¢11¢
e11z
7115
€118
211B
211C
¢11T
0120
2123
©124
@127
01z¢e
£12C
2127

1F
TAZAZL
79
L321
7A
D3e2
78
L3gs
DBe1
91
4F
DRe2
9z
B1
4F
LERZ
€3
B1
Cz20A01
78
EEE7
47
D333

1]
3lzeec ENTST
AF
LZe1
DZ4E
Z1FFFF
2z@g1ec
2203080
23
2C
22¢56C
3213aC
3C
3214€C
3Lkwe
32¢8¢C
4
4F

TABLE 3-1. (Cont.)

#028

RAR
Jc

MOV
curT
MOV
0UT
MOV
oUuT
IN

SUB
MOV
IN

SUB
ORA
MOV
IN

SUB
ORA
JINZ
MOV
ANI
MOV
0UT

AMC 95/6112 SINGLE DENSITY FDC V1.3

ENTST
A,C
FDTRK
A,D
FLSFC
AE
FLATA
FLTRK
c

C,A
FDSEC
T

c

C,A
FLATA
k

C
ENTST
A,B

7

B,A
r3

yBUSY

+SET TRACK REGISTER
$SET SECTOR REGISTER
}SET DATA KEGISTER

s CiECK TRACK REGISTER

3y CHECK SECTOR REGISTER

iCHECX TATA KEGISTEK

+SET NO FIC ERROR

INITIALIZE WORKING STORAGE

LX1I
XRA
ouT
CcUT
LXI
SELD
SHLD
INX
INR
SHLT
STA
INR
STA
MVI
STA
RIC
MOV

SP,STACK
A

FDTRK
CMIRES
H,-1
PCSN
POSN+2
H

L
SECTOR
INTFLG
A
SECINC
A,8
RECNT

C,A

+ySET TRACK 2
{+CLEAR COMMAND F¥F

sy CLEAR UNIT POSITICNS

{SECTOR 1, TRACK ¢
yNO INTERRUPT RECQUEST

71/1 INTERLACE
RETRY COUNT-1



3-10

AMC MACRO ASSEM 1.0

212E

2131

2123
2135
2137
2134
213D
€142
2143
0146
@214¢
214C
¢14F
¢1£2
2153
0154
2157
€128
%2159

¢18C
C1EF
eciee
¢1€e3
¢164
a167
216¢
¢16R
216F
z17e
e172
2173
2176
€178
z17A

32¢70C

3E04

D34D
3E7F
22eLeC
<1E1e2
22280C
211F25
22¢TeC
210805
22e¥Fec
213406
2z11ecC
78

B7
Cz267¢1

B7
F26906

CILozel

3A13€C
1248
LE48
B7
F27001
D24B
DB33
5F

L we a0 we

TREQ

SIDSTA
ILLCOM
SETCOM

CMDLP

#HEECO

STA
1F
MVI
STA
MVI
ELSE
MVI
ENDIF
0oUT
MVI
STA
LXI
SHLD
LXI
SHLD
IXI
SHLD
LXI
SHLD
MoV
ORA
JNZ
RIM
ORA
JP

TABLE 3-1. (Cont.)

AMC ©5/611¢ SINGLE DENSITY FIC V1.3

UNIT sUNIT @ WITH RETRY
TYPE FQ 6120
A,READ

I0COLE $SET NO SIDE COMPARE FOR REAL/WRITE
A,@CH

A,4

DRSEL tUNIT ZERO, SINGLE LENSITY, SILE ©
A,127

SECLEN ;SECTOR LENGTH-1

H,FUNTN

JPTAB MISCELLANEOUS FUNCTION JUMP
F,NRRED

JPTAB+2 ;NON-BUFFERED READ JUMP
H,NBRIT

JPTAR+4 ;NON-BUFFERED WRITE JUMP
H,PGMRD

JPTAB+6 j;USER PROGRAM READ JUMP

A,B

A
SETCOM ;G0 SET COMPLETE ON IPL ERROR

A
EOOT GO BOOT SYSTEM 29

STATUS RFQUEST C=UNIT

CALL
MOV
CALL
REC
LXI
ORI
0uT
LDA
ouT
IN
ORA
JP
0ouUT
IN
MOV

SELUN iSET UNIT STUFF
A,C
READY

SP,STACK

E£QH ySET COMPLETE

R3 sTELL USER

INTFLG

CMISTA SET/CLEAR INTERRUPT
CMDSTA $CHFCK FOR USER COMMANT

A

CMDIP

CMDRES CLFAR COMMAND FF
R3 tFETCH REQUEST
E,A



TABLE 3-1. (Cont.)

AMC MACRO ASSEM 1.¢ #01¢ AMC 95/511¢ SINGLE DENSITY FDC V1.3

217B EB2F ANI 3FH

2170 &F MOV C,A 3 COUNT-1

¢17E AB XRA E

Q17F g7 RLC

218¢ 27 RLC

2181 @7 RLC

g182 5F MOV E,A

2182 AT XRA A

2184 &7 MOV D,A

2182 L21D ouT TMCLR sRESET DMA

2187 21¢E@C LX1I E,JPTAB

Z18A 19 TAD T

21€B 5K MOV E,M yFETCH VECTOR JUMP

218C 22 INX B

¢13T £8 MoV o.M

€18L LB3¢ IN R¢ yPAGE/UNIT

2192 EB XCEG

€191 E2 PCHL GO TO JUMP ATDRESS
'
H SELECT UNIT AND SFT VARIABLES C=UNIT

2192 79 SELUN MOV A,C

g1eg 3zevel STA UNIT

2196 21e7ecC SETUN LXI H,UNIT

2169 46 MOV B,M 3SAVE PRIOR TRlvs

21¢A 71 MOV M,C

¢19E 79 MOV A,C

@19C k608 ANI e

¢i1ck 17 RAL

¢19F 17 RAL

¢1a@ 17 RAL

21A1 17 RAL

¢1A2 CB7F ATI 127

Z1A4 2zeesC STA SECLEN $SECTOR LENGTH-1

21A7 ¢ MOV A,C

£1AS E61€ ANI 1¢H

O1AA OF RRC

C1AR 32¢80C STA EFCANT sRETRY CCUNT-1

ClAE 72 MOV A,C

C1ATF 07 RIC

21B2 ¥6e1 ANI 1

2182 3C INR A

€1BZ 3214eC STA SECINC INTERLACE



3-12

AMC MACRO ASSEM 1.¢

¢1B6
¢1B7
@1BE
¢1BA
Z1BD
Q1RE
21C1
21C4
g1c€e
z1ice
¢1CC
21CF
217z
g1iD3
gire

¢1D7
91Te

¢1DB
¢1DD
21LF
¢1EL
21E2
@1ES
216
21E7
Z1EC
C1EA
¢1EB
Z1EL
¢1EE
C1EF
¢1F1
¢1F4

¢1F7

79

¢F
Ee2¢
32122C
79
110508
211Fes
E62¢
CACFe1
113704
21e7¢3
220Lec
FB
22¢FecC
79

EGQT7
EkLg4

L34D
E6023
5F
160¢
zlolec
1¢

7E
D3g1
7S

As
E6E3
c8

7k
1€10
CI8Egz
Cieeo4

Cricez

SETVEC

.
’

.
1

y
HMREQ

TABLE 3-1. (Cont.)

#C11

MoV
RKC
ANI
STA
MOV
LXI
LXI
ANI
JZ
LXI
IXI
SHLD
XCHG
SHLD
MOV
IF
ANI
XRI
ELSE
ANI
XRI
ENDIF
0uT
ANI
MOV
MVI
LXI
DAL
MoV
oUT
MOV
XRA
ANI
RZ
MOV
MVI
CALL
JMP

AMC ©5/611¢ SINGLE TENSITY FDC V1.3
A,C

2CH

INTFLG §INTERRUPT REQUEST

4,C

T,NBRIT

H,NERED

2gH

SETVEC

D,BFRIT

H,BFRED

JPTAR+2 ;SET JUMP TABLE ATDRESSES

JPTAB+4

A'C

TYPE EQ €122
¢FH

eCH

”
4

DRSEL +SELECT DRIVE
3
E,A
D,e
E,POSN
I
A,M $CURRENT UNIT POSITION
FDIRK yTELL 1771
A,C
B
2
3 SAME DRIVE
A,M
T,UNLOD
LOATA +UNLOAD HEAD
POSNC yAND POSITION NEW DRIVE

HOME RFQUEST C=UNIT

CALL

HOME

IF TYPE FQ 612¢



TABLE 3-1. (Cont.)

AMC MACRO ASSEM 1.¢2 #0012 AMC ©5/6110 SINGLE LENSITY FDC V1.3

INR A
ENDIF
G1FA E6FS PUTST1 ANI ¢FSH jPUT STATUS TYPE I
@1¥C 57 MOV D,A
¢1FD 73 MOV A,B
@1FE 32050C STA SECTOR
2201 7A MOV A,D
©2¢2 @F RRC
gze3 eF RRC
7204 E626 ANT 6
@2€6 B2 ORA D
2227 E6L6 ANT ¢EGE
¢2@9 5F MOV F,A
¢2¢A 7A MOV &,D
0208 E6e1 ANI 1
e20T 07 RLC
C2¢E o7 RLC
¢20F 07 RLC
0z1e 27 RLC
@211 B3 ORA E
g21z 36301 JMp SIDSTA

3

H HOME FUNCTION C=UNIT
L
€215 CDheza1l HOME CALL SELUN

2218 eee1 MVI E,1
@21A AF XRA A
221B 32¢62C STA TRACK
£21F 3A08¢C LDA RECNT
0221 OF RRC
2222 320A0C STA SKTRY
€225 CD3EE2 HOMEL CALL RESTORE
2228 F8 RM yNOT REATY
Yzz29 F6e4 ANI 4
G228 7B MoV AGE
@2eC C2 RNZ 3GOOD EOME
CZZD 21@48C LXI H,SKTRY
223¢ 35 DCR M
@231 Fz225@2 JP HOMEL yRETRY
2234 C¢ RET
y RESET NON-BUFFERED ADDRESS - - FALL INTO RESTORE -~ -

3-13



314

AMC MACRO ASSEM 1.¢

[SESIESESNEN
NN NN
AN AR
QO Wwen

¢zZ3E
¢zl
¢z44
7z24%
¢z48
C248
224F
Z24T
7z5¢
gzt1l
¢282
¢284
BzE
QzZEe
@25A
gzeC
228F
¢2EF
3269
g€l

dz€2
Z2€4

€ 2€6
22€EE
2z69
2268
7261

ZAQeZF
7T
r316
7C
D316

3A27EC
CL6ze2
F3
3A07¢C
r6e3
5F
1€e¢
21¢12C
19

e
1€0A
cps7ez
EEIC
5F
DER48
¥E€1g
27

ES3

SF

cs

E6e7
EEec

134T
57
SET¢
D30¢
E5

KSNEA

) ae e we

ESTORE

STSID

“e e a0

REATY

REATY

TABLE 3-1. (Cont.)

213

LELT
MoV
ouT
MOV
0uT

EXECUTE

LTA
CALL
RM
LTA
ANI
MOV
MVI
LX1
DAD
MoV
MVI
CALL
ANT
MoV
IN
ANI
RLC
ORA
MOV
RET

AMC €£/611¢ SINGLE DENSITY FLC V1.3

EUFF
A'L
DM3AD
A,H
TM3ATD

RESTORE
UNIT

REALY
tNOT REATY

P
M,D #SET POSTION ZERO

CHECK READY FOR TYPE I COMMANDS

IF
ANI
XRI
ELSE
ANI
XRI
ENDIF
0UT
MOV
MVI
oUT
PUSE

TYPE EQ 612¢
oFd
1CH

7
¢CE

LRSEL
L,A
A,FRCIN
FILCST

B



AMC MACRO ASSEM 1.0

Z26F
Gz26F
Ceto
2271
2273
ge75h
gz73

0287
@z28¢
2284
¢28T
228F
729¢
2293
G266
¢29%7
9299
Z22CA
222D
R29F
gR22OF
P2A2
Z2A3
Y2A4
C2AE

E1

E5

El
DBoe
E6CQ
CI5902
7A

, EEQ7

D34CD
7B
B7
Co

1616
3A¢60C
D3@3

1E00
1T
CaAoez
DRo@C
1F¥
Dagegz

7A
D3ee
FB
11Deev
AF

3L
C29oF@2
1B

7A

B3
C29Dez

.o e we

LOAT
LOATA

’

)
ISSUE
ISSUEA

ISSUEE

ISSUED
ISSUEB
ISSUEF

#0014

POP
PUSH
POP
IN
ANI
CALL
MoV
IF
ANI
ELSE
ANI
ENDIF
0UT
MOV
ORA
RET

LOAD HEAT FOR READ/WRITE

MVI
LDA
oUT

TABLE 3-1. (Cont.)

AMC ©5/611¢ SINGLE DENSITY FIC V1.3

E

H

H

FLCST

2CoH

STSID

A,D

TYPE EQ 6120
CFH

4

DRSEL
AE
A

T,LTHED
TRACK
FDATA

ISSUE COMMANT IN D

MVI
DCR
Jz

IN

RAR
Je

SIM
MoV
ouT
EI

LXI
XRA
ICR
JINZ
DCX
MoV
ORA
JINZ

E,0

E
ISSUEC :BUSY

FLCST
ISSUEA

1BH sCLEAR INTERRUPT

A,D

FDCST +ISSUE COMMAND

L,2¢00
A
A

ISSUEF ;WAIT FOR INTERKUPT

D

A,D
i)
ISSUEB

3-15



AMC MACRO ASSEM 1.2

¢2A8
Q2AS
@ZAA
¢2AD
Z2AF

2zb2
¢2B4
QZRB5

¢2B7
Z22BE

02BB
@2BE
Q2BF

g2C2
@zC3
22C4
@2C5
v
¢zC8
©2CA

F3

7€
32256C
3E26
C36401

ISSUEC

U2 ~o =0 =

DE31
DB3z

ETPAR

EF
2205eC

CIo6e1
AF
C36701

BRTN

’
CLRINT
NOINT

AF
47
AF
D343
78
¥680
D323

TABLE 3-1. (Cont.)

#0158

DI

MOV
STA
MVI
JMP

SET

IN
MOV
IN

IF TYPE
MOV
ANI
ENDIF
MOV
SHLD
IF TYPE
MVI
MOV
ANA
RLC
MOV
MOV
ANI
ORA
RLC
ORA
STA
ENDIF
CALL
XRA
JMP

CLEAR I

XRA
MOV
XRA
ouT
MOV
ORI
ouUT

AMC 95/6110 SINGLE DENSITY FDC V1.3

A,B
SECTOR
A,
ILLCOM

R1
H,A
R2
EQ 6120
B’A
7FH

L,A
SECTOR
FQ 612¢
L,8¢H
A,B

Qb

[l o i =t [

I0COTE

SETUN
A
SETCOM

NTERRUPT

A

B,A

A
CMDSTA
A,B
114):¢

R3

yNC INTERRUPT

PARAMFTER REQUEST C=UNIT, EL=TRACK/SECTOR

3ySTRIP COMPARE FLAG

$STRIP SIDE FLAG

3SET CONDITIONAL READ/WRITE
$SET UNIT STUFF

REQUEST

{CLEAR INTERRUPT



TABLE 3-1. (Cont.)

AMC MACRO ASSEM 1.9 #0216 AMC 95/6110 SINGLE DENSITY FDC V1.3
@2CC C37¢01 . JMp CMDLP

% RETURN UNIT REQUEST
€2CF 3A270C iNTUNT LDA UNIT

2z2p2 C3C3¢2 JMP NOINT
H RETURN TRACK REQUEST
’
€2Lt 3A¢6¢C INTTRK LDA TRACK
PZTE C2C30z JMP NOINT
)
: RETURN SECTOR RFQUEST
’
@zTE 2AgeeC INTSEC LTA SECTOR
¢2DE C3C3¢2 JMP NOINT
’
H REQUEST CODES £-63
P2E1 £9 FUNTN MCV E,C
RZEZ 4F MOV C,A
Q2E3 7B MOV AE
@z2r4 FEOS CPI 8
22r6 3E@5 MVI A,S
@2E3 D267¢21 JNC SETCOM {ILLEGAL FUNCTION
02EB 16€0 MVI Tr.e
PZED 21F7e2 LXI B,VECTAB
RZFg 19 DAD D
22F1 19 TAD T
2ZF2 5E MoV E,M
P2F3 23 INX q
0ZF4 56 MOV T,M
2z2F5 ¥B XCEG
Y2F6 E9 PCHL
L2F7? F701 VECTAB DV HMREQ sHOME REQUEST
Q2FQ B202 W SETPAR 3SET I1/0 PARAMETERS
22FB 5C@1 DV STREQ 'STATUS REQUEST
@2FD €222 DW CLRINT CLEAR INTERRUPT REQUEST
¢<F¥ CEg6 Dw INIDSK S INITIALIZE TDISK REQUEST
2321 CFe2 W INTUNT S INTERROGATE UNIT
2303 D502 W INTTRK S INTERROGATE TRACK

0395 DE@2 Dw INTSEC SINTEKROGATE SECTOR



TABLE 3-1. (Cont.)

AMC MACRO ASSEM 1.€ #0177 AMC 95/6110 SINGLE TENSITY FDC V1.3
H MULTIPLE SECTOK BUFFERED READ A=PAGE
g3e7 D34A BFRED 0ouT SEGMT ‘SET PAGE

Q3PS 3Fee MVI A,BUFF-BUFF/256%256

©3¢B D31¢ ouT DM@AD +M/M SOURCE ADDRESS
@30T 3ELF MVI A ,BUFF/256

¢30F L31¢ 0UT TMEAD

£311 DB32 IN R2

@213 D312 cuT IMI1AD yM/M TESTINATION ADDRESS
231t DB31 IN R1

@317 D312 ouT DM1AD

2319 AF XRA A

2314 320¢4C STA RETRY ySET READ RETRY
¢31D 3EL@ BFREPR MVI A ,BUFF-BUFF/256%256

©31F L3316 ouT TM3AD 3 INPUT ATTRESS

2321 ZFCF MVI A,BUFF/286

2323 D316 ouT TM3AD

@325 2A020C LTA SECLEN

2328 6F MoV L,A

¢32¢ D311 cuT DMEWC iM/M SOURCE WORD COUNT
P32 AF XRA A

232C D311 0UT TMOWC

¢32E 7T MOV A,L

@32F D317 oUT TM3WC 3 INPUT WORL COUNT
2331 AF XRA A

£232 D317 ouT DM3WC

0334 B7 MOV T.A

2335 3F98 MVI A,98H

2337 D31B ouT TMMDE iM/M SOURCE MODE
0339 3EE5 MVI A,85H

BE3E L31B 0uT TMMLE yM/M DESTINATION MOLE
©33D 3E57 MVI 4,57H

233F D21R ouT IMMDE y INPUT MOLE

2341 3A@ECC LDA SECTOR

2344 47 MOV E,A

2345 CLEF03 BFREDL CALL POSITN ;READ LOOP B=SECTOR, C=COUNT, (HL)=POSITION
#348 FATACL JM PUTST1

¢34F AT BFREDS XRA A

©34C L3248 oCTT (MDSTA ;INPUT TO LOCAL BUFFER
Z24F 78 MOV AR

2Z24F DZ@2 oUT FDSEC ;DESIRED SECTOR

@351 3EI¢ MVI A,FRCIN

2283 D3ee 0UT FLCST yREQUEST STATUS I



AMC MACRO ASSEM 1.0

¢3EE
2357
g&se
2358
23517
23ELC
7362
0264

3F4L
D318
3Ee7
D31F

DBe@
E6ze
CCegez

2res

crovez
EECC
CAAZER
Faecasd
&7
SELF
D31F
21¢¢ec
34
3ALERC
LE

7A
Freces
CD3k0z
€31De3
AF

87

73
32e50C
74
E62e
oF

2k

eF

B2
F6LC
57
E61C
82

er

PUTST3
PUTST2

#218

MVI
oUT
MVI
0UT
SIM
IN
ANI
o4
IF TYPE
LTa
ELSE
MVI
ENDIF
CALL
ANI
JZ
JM
MOV
MVI
ouT
LXI
INR
LTA
cmp
MOV
JM
CALL
JMP
XRA
MoV
MOV
STA
MOV
ANI
REC
RRC
RRC
CRA
ANI

- MOV

ANI
ATT
RKC

TABLE 3-1. (Cont.)

AMC 95/5110 SINGLE DENSITY FIC V1.3

A,40H
TMCST
A,7
TMMSK
1BH
FICST
2¢H
LOAT

FQ 612¢
ICCODE

A,REAT

ISSUEE
RIMSK
BFREDG
PUTSTZ
L,A
A,eFH
TMMSK
H,RETRY
M

RECNT
M

A,D
PUTSTZ
RESTORE
EFREDR
A

T,A
A,B
SECTIOR
A,T
A4z

I.
ZLCH
D,A
1CH
D

{ COMMANT DMA
FENABLE CHANNEL 3
yHEAD LOAT STATUS

yEXECUTE READ
1GOOT READ
3NOT REATY

yDISARLE CEANNEL

yENT RETRY

}SAVE SECTOR/SET REAL-WRITF STATUS

3-19



3-2C

AMC MACRKO ASSEM 1.¢

D39F
G3A2
03A5
03A6
23AE
©3AB
@3AD
23AE
V3RLC
©3B2
23B4
@3E6
¢ 388
@3BA
¢3BC
¢3BE
22C1
23C4
¢3C5
gace
¢3acs8
23CE
J2CE
231
g3r2
g3rd
Z2L6
¢3D¢
23T A
@3TE
237D
23E0Q
223E1
€252
@3EE
REE7
¢3E8
23EB
Z3EC

c3e7e1
32090C
2F
D31F
3ACeaC
D313
AF
D312
3F41
D318
3E04
D348
D319
DB18
Eeez
CARAR3
3A140C
80

4%
T61E
TAE123
C2L103
34140C
47

3T
CZE123
21¢6¢cC
7E

3C
FE4T
CABBE3
77

gL
FASBe3
3E01
o
C24Be3
57
C34E03

3A67¢C

BFRELG

EFRETW

BFRETA

BFRFDD

VO we o oo

OSITN

#2019

JMP
STA
cMa
oUT
IDA
0UT
XRA
ouT
MVI
0UT
MVI
0uT
ouUT
IN

ANI
JZ

1TA
ADD
MOV
SUI
Je

JNZ
LDA
MoV
DCR
JINZ
LXI
MOV
INR
CPI
Jz

MOV
ITCR
JM

MVI
SUB
JNZ
MOV
JMP

TABLE 3-1. (Cont.)

AMC 95/611¢ SINGLE DENSITY FIC V1.3

SETCOM
RETRY

DMMSK
SECLEN
TMIWC
A
IM1wC
A,41H
DMCST
4,4
CMDSTA
DMREQ
mMCST

£
BFREDW
SECINC
B

B,A

27
EFREDD
BFREDA
SECINC
R,A

A
BFREDD
E,TRACK
AM

A

(44
PUTST3
M.4

C
PUTST3
A1

E
BFRELS
D,A
EFRFDL

$yRESET RETRY
+DISABLE CHANNEL 3
3M/M DESTINATION WORD COUNT

+COMMAND DMA
3 LOCAL BUFFER TO EOST

‘REQUEST DMA
yWAIT DMA TRANSFER

i ADVANCE SECTOR

;NOT END TRACK
{END 2/1 INTERLACE TRACK

END 2/1 INTEELACE HALF TRACK

sATVANCE TRACK
+DISK OVERFLOW

s CHECK SECTOR COUNT
‘END REQUEST

{SAME TRACK

s DIFEERENT TERACK

RE-POSITION TRACK

LTA

UNIT



AMC MACRO ASSEM

Q3F2
23F4
2EF5
23F'7
¢3FA
23FE
@3FF
C3FF
¢ege
€423
2404
24g
248
0409
zagce
g4@r
g412
2413
£416
g4a1e
0419
0413
041E
242¢
2421
0422
g4z
2426
2427
©04ZA
¢42B
€242C
Q42T
2431
0434

2437
2439
242B
243D
243F

E603
5F
1€¢@
21010C
19
2A060C
BE

Ccs
3A280C
23
3224A08C
7F

B7
FAZCO4
ZAgvec
CDB20Z2
¥8
2Ag6aC
D3g3d
77
161E
CD8702
E69o8
c8

Fs

&F
2AZALC
3D
320A2C
7R

F3
CD3EQZ
E6o4
C2e7g4
C32304

L34A
3EQQ
D312
SEQF
D312

1.¢

POSNC

POSNA

POSNB

PCSND

b e s0 e

FRIT

#0020

ANIT
Mov
MVI
LXI
DAD
LTA
CMP
RZ
LDA
RRC
STA
MOV
ORA
JIM
LDA
CALL
RM
LTA
oUT
MoV
MVI
CALL
ANI
RZ
RM
MOV
LTA
LCR
STA
MoV
RM
CALL
ANI
JNZ
JMP

MULT

0UT
MVI
oUT
MVI
ouT

TABLE 3-1. (Cont.)

AMC 95/611¢ SINGLE DENSITY FIC V1.3

3

E,A
D,0
H,POSN
D
TRACK
M

RECNT

SKTRY sRETRY COUNT
AWM

A
POSND ;INITIAL REFERENCE - RESTORE FOE SYNC

UNIT
READY

TRACK
FDATA
M,A s UPDATE POSITICN
L,SEEX
ISSUE
oeH
3yGOOL SEEK
‘NOT READY
E,A
SKTRY

A
SKTRY
AE
{END RETRY
EESTORE
4
POSNA
POSNB

IPLF SFCTCK BUFFERED WRITE A=PAGF

SEGMT 3 SET PAGE
A,BUFF-BUFF/256%256

IM1AD 3M/M DESTINATION ADDRESS
A,BUFF/25€

DM1AD

3-21



AMC MACRC ASSEM

441
2443
2445
447
2449
Q44R
2447
¢44f
2451
z424
2455
a4n7
Z4ts
Z4ZA
C4%LE
245D
C45%
2460
2461
24€3
2465
24c
2469
24638
g46T
047 @
2471
a4
2477
G47A
¢47C
247D
2480
482
¢aB4
2486
£488
248h
248C
248E
2490
2462
2408

3-22

LB32
I21e
LB&1
La3le
2ECC
T216
3ECF
T31€
3ae20C
6F
D312
AF
D313
7T
0317
AF
317
57
3K388
T31B
3ES5
DZ1B
3kE5R
DZ1B
3A€E0C
47
CLEFE3
FAFAQ1
34€00C
D311
AF¥
32e¢eC
D311
3E41
T318
3Ee6
D348
3EQ4
L31¢
DB18
E6Q2
CABFe4
AF

1.0 #ezl

IN
0UT
IN
cuT
MVI
oUT
MVI
ouT
LTA
MOV
ouT
XRA
ouT
MOV
0TT
XRA
CcUT
MOV
MVI
CcUT
MVI
ouT
MVI
0ourT
LDA
MoV
EFRITL CALL
JM
BFRITS 1LTA
0uUT
XRA
STA
oUT
MVI
ouT
MVI
oUT
MVI
ouT
BEFRITW IN
ANI
Jz
EFRITR XRA

TABLE 3-1. (Cont.)

AMC ©5/611@ SINGLE DENSITY FDC V1.3

R2
TM@AL
k1
LM@AD

$M/M SCURCE ATLRESS

A BUFF-BUFF/256%2E56

TM3AD

y OUTPUT ATDRESS

A,BUFF/25€

IM3AD
SECLEN
L,A
IM1wC
A
DM1wC
AL
DM3aWC
A
IM2WC
D,A
4,330
IMMTL
A,9tH
TMMDE
A,5RH
IMMLE
SECTOR
E.A
POSITN
PUTST1
SECLEN
DMEWC
A
RETRY
IMEWC
A,41H
IMCST
4,6
CMDSTA
A,4
IMREQ
IMCST
2
EFRITW
A

iM/M TESTINATION WORD

s OUTPUT WORD COUNT

iM/M SOURCE MOTE
‘M/M DESTINATICN MODE
1 0UTPUT MOLE

sWRITE LOOP B=SECTOR,

jM/M SOUKRCE WORD COUNT
3SET RETRY COUNT

7 COMMANT DMA
‘HOST TO LOCAL BUFFER

i REQUEST TMA
sWAIT DMA TRANSFER

COUNT

C=CCUNT,

(EL)=PCSITION



AMC MACRO ASSEM 1.¢

2496
2498
249¢
¢49B
0497
Z4cF
24a1
04A3
24A5
Z4A7
24AA
Q4AC
C4AE

£4P1

24B2
Z4BE
24BS
Y4BB
24BC
Z4BE
C4BF
z4cCz
©4C4
24C6
vace
£4CA
24aClD
Z4CE
¢4cCF
€4D2
@4T5
2478
¢4LB
24Tl
¢4DF
¢4E1
24F3
2456

D248
78

D3g2
SEL@
D2ew
3k4g
D318
3Le7
L31F

DBe®
EE2@
€C8e@2

3EA8

crevez
FEeIC
CAEE@g4
57
¥6C@2
7A
Cz8Ce3
3FCE
L31F
21@e¢9C
34
3A030C
BE

74
FA3CQ2
CI2kgz
CTEFQ2
FAFAg1
3EC0
D316
SEQF
Lz16
3A200C
Da1v

TABLE 3-1. (Cont.)

#ezze

0UT
MOV
ouT
MVI
0oUT
MVI
ouT
MVI
ouT
SIM
IN
ANI
CZ
IF TYPE
LDA
ORI
ELSE
MVI
ENDIF
CALL
ANI
JZ
MOV
ANI
MOV
JNZ
MVI
oUT
LXI
INR
LpA
CMP
MOV
IM
CALL
CALL
JM
MVI
0uT
MV1
oUT
LpA
ourT

AMC ©5/611¢ SINGLE LENSITY FIC V1.3

CMDSTA iOUTPUT FROM LOCAL BUFFER
A,B

FDSEC s DESIRFT SECTOR
A,FRCIN

FDCST yREQUEST STATUS I
A,40H

DMCST s COMMAND DMA

A7

TMMSK sENAELF CEANNEL 3
1BH

FDCST yHEAT LOAT STATUS
2¢n

LOAD

kQ €120

I0CODE

2eH

A,WRITE

ISSUEE FXECUTE WRITE
WRMSK

BFRITG :GOOD WRITE
L,A

¢Cen

A’D

PUTST2 $SNOT REATLY OR WRITE PROTECT

A,CFH

DMMSK ‘DISABLE CHANNEL 3
H,RETRY

M
EECNT
M

A,D

PUTST2 <{END RETRY

RESTORE

POSITN

PUTST1

A ,BUFF-BUFF/256%256

I'M3ATD yRESET OUTPUT ALTRESS
A, BUFF/256

TM3AD

SECLEN

IM3WC RESET OUTPUT WORD COUNT
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3-24

AMC MACRO ASSEM 1.0

24E3
Z4ES
Q4FER
04ER
Q4EF
04F1
04F4
@4FS
z4¥6
04FS
04FR
04FE
0201
2522
7523
2526
€509
QECA
Z5¢E
25¢D
g51¢
2211
RE12
2515
@517
2518
251B
2e1C

P51F
0521
2223
@525
2527
gEZo
@528
252D
2521
0531
6233
2535

AF
D317
C3c504
2F
D31F
3A14eC
80

47
T61B
DA11¢S
cz2¢lec
2Al4eC
47

3D
2110t
cleeec
7R

3¢
FE4D
CASEFE3
(a4

2D
FA8BE3
3E21
o
C27704
57
C27ig4

D34A
LB32
D316
DB31
D216
3F47
D31E
3EC2
D348
3E4E
L31&
3A€20C

BFRITG

BFRITA

BFRITD

22 s e an

BRED

NBREDB

#0023

XRA
OTT
JMP
CMA
ouT
LDA
ADD
MOV
SUI
Je

JINZ
LTA
MOV
DCR
JINZ
LX1
MOV
INR
CPI
Jz

MOV
LCk
JM

MVI
SUB
JINZ
MOV
JMP

TABLE 3-1. (Cont.)

AMC 95/6112 SINGLFE DENSITY FDC V1.3

A
TM3WC
EFRITR

IMMSK
SECINC
B

B,A

27
BEFRITD
BFRITA
SECINC
E,A

&
EFRITT
F,TRACK
A,M

A

Va4
PUTST2
M.A

C
PUTST3
A1

B
BFRITS
D,A
BFRITL

MULTIPLE SECTOR

0uT
IN

ouT
IN

oUT
MVI
oUT
MVI
0U0T
MVI
oUuT
LDA

SEGMT
R2
DM3AD
R1
DM3AT
A,47H
IMMDE
A,2
CMDSTA
A,40H
IMCST
SECTOR

;DISABLE CHANNEL 2

JADVANCE SECTOR

+NOT END TRACK
$END 2/1 INTERLACE TRACK

END 2/1 INTERLACE HALF TRACK

ATVANCE TRACK

tDISK OVERFLOV

Yy CHECK SECTOR COUNT

‘END REQUEST

1SAME TRACK

s DIFFERENT TRACK
NON-BUFFERED REAT A=PAGE
$SET PAGE

y INPUT ADIDRESS

3 INPUT MODE
y INPUT TO HOST
7 COMMAND DMA



AMC MACRO ASSEM 1.¢

ZE38
0939
G534
PESD
0540
2543
046
29248
0549
€ 54B
254D
?54 B
©550
£551
@554
5585
Q2857
@559
goER
QEST
255F
£5€2
564
266

VE6S

PEEER
PEBE
gn7e
QE7E
Bo76
a8t
9E79
YB7E
g57E
BETF
2532
2583
0584
£e37

47

AF
32p¢ce0
CDEFE3
FAFAQL
ZA002C
D317
AT
D317
DB16
6F
DB16
67
22000F
78
D3e2
3EDC
D320¢
SEQ7
L31F

Dree
E6ze
cceroz

SE83

cpovez
E69C
CABIES
FagcCes
o7
3ECF
L31F
21eeec
24
SAgeec
BE

74
FagCez
Ch3tgz

NEREDR
NBREDL

NBREDS

TABLE 3-1. (Cont.)

#e24

MOV
XRA
STA
CALL
IM
LTA
ouT
XRA
0UT
IN
MOV
IN
MOV
SHLD
MOV
00T
MVI
0uUT
MVI
CuT
SIM
IN
ANI
Cz
IF TYPE
1DA
ELSE
MVI
ENDIF
CALL
ANI
JZ
M
MOV
MVI
ouT
LXI
INR
1DA
CMP
MOV
JM
CALL

AMC 95/6119 SINGLE DENSITY FDC V1.3

E,A
A

RETRY  ;SET REAT RETRY
POSITN

PUTST1

SECLEN

TM2WC  ;INPUT WORD COUNT
A

DM3WC

DM3AD

L,A

DM3AD

q,4

BUFF ;SAVE ADRESS FOR RETRY
AB

FDSEC  ;DESIRED SECTOR
8,FRCIN

FDCST  ;REQUEST STATUS 1I
4,7

IMMSK  ;ENABLE CHANNEL 3
1PH

FDCST  $HEAD LOAD STATUS
2eH

LOAT

50 6120

ICCODE

A,REAT

ISSUEE EXECUTE READ
KDMSK

NEREDG jGOOT REAT
PUTSTz §{NOT RFATY
L,A

A.CFE

IMMSK sDISAELE CEANNEL 3
H,RETRY

M

RECNT

M

A,T

PUTSTZ $END RETHY
RSNBA
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3-26

AMC MACRO ASSEM 1.0

2584
Q58T
25¢@
€591
2593
286
geow
2568
JECA
2ES8D
CEAD
¢5A3
251X
¢5A5
0EA8
@EAR
25AC
ZEAT
REAF
05B2
2ERZ
25B4
Z22B5
ZoB6
€2 EB9
Z5BC
Z5BE
¢EBF
¢ecz2

28C5
€2C%
25C9
Z2ECE
2eCr
QECF
2tT1
2503
43) ife]
2507
¢Zro

C33Des
32290C
2F
D31F
3A140C
8¢

47
DE1B
TAB39QZ
C2A3@5
3A140C
47

3D
C2B3QS
21¢¢€aC
7E

3C
FF4T
CASEQ3
v

eT

79

3C
CABRQE2
FA75¢E
3E@1
oe
C254¢5
C33res

D344
LB3Z2
D316
LF31
D316
3E4PR
D31E
2502
D348
3F4Q
L3138

NBRETG

NBREDA

NERELT

14
NBRIT

#€25

JMP
STA
CMA
0UT
LIA
ATD
MOV
SUI
Jc

JINZ
LIa
MOV
DCR
JNZ
LXI
i)
INR
CPI
JZ

MOV
DCR
MOV
INR
JZ

JM

MVI
SUE
JINZ
JMP

TABLE 3-1. (Cont.)

AMC £5/611¢ SINGLE TENSITY FIC V1.3

NBREDR
RETRY $RESET RETRY COUNT

DMMSK tDISABLE CHANNEL 3
SECINC

B s ADVANCE SECTOR

B,A

A

NBREDL ;NOT FND TRACK

NBREDA {END 2/1 INTERLACE TRACK
SECINC

E,A

A

NBREED ENT 2/1 INTERLACE HALF TRACK
E,TRACK

A,M

A s ATVANCE TRACK

w7

PUTST2 IDISK OVERFLOW

M,A

C y CEECK SECTOR COUNT

A,C

A

PUTST3 FEND REQUEST

EOOTA +SYSTEM 28 BOOT EXIT
A,1

E

NBREDS {SAME TRACK

NEREDR STIFFERENT TRACK

MULTIPLF SECTOR NON-BUFFFRED WRITE A=PAGE

cuT
IN

00T
IN

ouT
MVI
ouT
MVI
ouT
MVI
oUT

SEGMT  ;SET PAGE
R2

IM3AD  jOUTPUT ATDRES

R1

DM3AD

A.4BEH

IMMDE  ;OUTPUT MODE

5,2

CMDSTA ;OUTPUT FROM HOST
A,40H

DMCST  :COMMAND DMA



AVMC MACRO ASSEM 1.8

Z¢5TDB
¢SLE
CEDF
¢5EQ
GEE2
¢5E6
Z2EEDO
ZEEC
CEEE
QEEF
2EF1
E5F3
@5F4
@EFE
¢5F7
25FA
CEFE
¢EFD
ZEFF
2eez1
reE3
QEBS
zees
CegA
z2eec

CECF

z611
g614
gele
geELS
¢614a
Z61c
geir
r62¢
2ezz
2624
2627
CE2E

3AQ50C
47

AF
32292C
CLEF@3
FAFAQ1
ZA00OC
L3177
AF
317
PB16
BF
TR16
&7
22¢e2F
78
L3@2
3EDY
T3eo
3EQ7
D31F

LBew
E€<g
CCeedz

2EA8

CLg7ez
E6FC
CAZ606
57
E6CE
7A
028023
SECF
L31F
210¢22C
34
3A@ERC

NERITR
NBRITL

NBRITS

TABLE 3-1. (Cont.)

#E26

LTA
MOV
XRA
STA
CALL
IM
LTA
0uT
XRA
ouT
N
MOV
IN
MOV
SHID
MOV
ouT
MVI
oUT
MVI
0UT
SIM
IN
ANI
cz
IF TYPE
LDA
ORI
FLSE
MVI
ENDIF
CALL
ANI
J2
MOV
ANI
MOV
INZ
MVI
0uT
LXI
INR
LTA

AMC 95/611¢ SINGLE LENSITY FILC V1.3

SECTOR
B,A

A
RETRY
POSITN
PUTST1
SECLEN
DM3WC
A
IM3WC
IM3AD
L,A
I'M3AD
H,A
BUFF
A,B
FDSEC
A,FRCIN
FDCST
A,7
DMMSK
1EH
FDCST
2¢d
LOAD
FQ 612¢
I0CODE
228

A,WRITE

ISSUEE
WEMSK
NBRITG
L,A
¢CeH
A,D
PUTSTZ2
A,0Fd
TMMSK
H,RETRY
M

RECNT

ySET WRITE RETRY

;OUTPUT WORD COUNT

iSAVE ADDRESS FCR HETRY
yDESIRED SECTIOR
$REQUEST STATUS I
sENABLE CHANNEL 3

sHEAD LOAD STATUS

i EXECUTE WRITE
3GOOT WRITE

$NOT REATY OR WRITE PROTECT
sDISABLE CHANNEL 3
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3-28

AMC MACHO ASSEM 1.€

ZEZR
262C
Z€ZL
(€3¢
7633
2€2€
zed¢
CEZA
z2e3c
Z€3¥
¢ 64¢
2€41
¢642
L64€
RELC
264C
£64D
264r
Z€51
g684
zeet
gece
geEes3
ZEER
26eC
gesr
ZEBD
2€e€2
2663
REEE

2€6¢
2668
zeec
CEEE
ere
672
2ETE
€676
zev9
Z67ER

BF

7A
FAECES3
CLetee
C3E3¢E
320cec
2F
T31F
34140C
22

47
TE1R
TAECRE
Cz4cee
3a140C
47

3T
C<5C08
21¢eec
7E

Zc
FE4L
CASEe3
77

er
FA3BZ3
3k01
6o
CZFAec
C3E325

QEFF
AF
D344
L3231l
D316
C32'7¢5
78
32€E6C
1349
D34E

NBRITG

NERITA

NERITT

1 we ae e

00T

EOOTA

TABLE 3-1. (Cont.)

#E27

CMP
MCV
IM
CALL
JMP
STA
tma
ouT
LIa
AIT
MoV
SUI
Je
JNZ
LIA
MOV
DCR
JNZ
LXI
MoV
INR
CPI
JZ
MOV
ICH
JM
MVI
SUB
JINZ
JMP

SPECIAL

MVI
XRA
ouT
0UT
ouT
JMP
MOV
STA
OUT
0UT

ANMC ©2/611@ SINGLF LENSITY FLC V1.3

M

A,D

PUTST2 $ENT RETRY
RSNBA

NBRITE

RETRY yRESET RETRY

TMMSK ‘DISABLE CHANNEL 3
SECINC

B ALVANCE SECTOR

B,A

ard

NERITT SNOT ENT TRACK
NBRITA :END Z/1 INTERLACE TRACK
SECINC

B,A

A

NBRITD ENT 2/1 INTERLACE HALF TRACK
E,TRACK

A,M

A yATVANCE TERACK

77

PUTST3 DISK OVERFLOW

M,A

C y CHECK SECTOE COUNT
2UTST3 ‘END REQUEST

A,1

R

NBRITS :SAME TRACK

NBRITR DIFFERENT TRACK

AUTO-BEOOT FCR SYSTEM 29
C,0FFH ;BCOT FILAG
A

SEGMT 3 SET PAGE

TVCLR tRESET DMA

DM3AD +INPUT ALDRESS

NEREDE 3GO IO IT

A,B

SECTOR

RESET sRETURNS HERE IF BOOT OK
RELSE RELEASE CPU



AMC MACRO ASSEM 1.¢€

¢E?T
0E7F
2€81

€34
LEEes6
2688
268A
gzeec
Z68E
¢eee
CESZ
2€c4
r696
(4s3els
#6¢CE
269C
CEQK
AN
ZEAl
C6A3
ZEAD
CBAB
€EAT
ZeAs
ZEAA
ZEAB
ZEAC
COAD
CEATE
ZECAT
¢ 6B
0EB1
PEBZ
Z6B4
ZEBOE
QEET7
Z6B9
2EBA
¢EEC
¢ORE

3Fzg
D348
C3BEgz

D34A
3kCe
r348
D31D
3Lae
T31B
LB22
T310
TE31
D31¢
clzeec
7T
D312
7C
L&12
3E8%
T31R
7¢
&C
6F
2EQQ
29
29
2¢
2%
29
2¢
7L
D&11
7C
L2311
7T
L3112
7C
D312
3¥41
D318

O s oo an

GMRT

#e28

MVI
ouT
JMP

USER PROGRAM LOAD AND EXECUTE

0uT
MVI
ouT
0UT
MVI
0uT
IN

ouT
IN

curT
IXI
rov
0UT
MoV
ouT
MV1I
oUT
MCV
INR
MOV
MVI
TAD
DAD
DAD
DAD
LAT
DAT
MOV
curT
MOV
oUT
MOV
0UT
MOV
0uT
MVI
0UT

TABLE 3-1. (Cont.)

AMC ©5/611¢ SINGLE DENSITY FIC V1.3

A,2¢H
CMDSTA
BRTN

SEGMT
4,6
CMDSTA
TMCLR
A,EEH
TMMLE
R2
TMOAD
k1
IM@AD
E.PGMAD
A,L
TM1AD
A'H
DM1AT
A,35H
DMMIE

NS

- .

(22 B ON o}
E
(o]

-

o>t
- =2
He
=
(]

TM1IWC

b=
o

L

IM1WC
A,41E
DMCST

‘PULSE INTERRUPT

ySET PAGE

yHOST TC LOCAL MEMORY

*RESET DMA
s SOUKCE MODE

1y SOURCE ADDRESS

‘DESTINATION

JTESTINATION

+VALUE TIMES

SCURCE WORE

y DESTINATION

1 COMMANT IMA

ADDRESS

MOTE

64

COUNT

WORL COUNT

3-29



TABLE 3-1. (Cont.)

AMC MACRC ASSEM 1.¢ H#PZ29 AMC ©5/611@ SINGLE LENSITY FIC V1.3

2ECE 3Ep4 MV I A,4
¢6C2 D31¢ OCUT IMREQ  ;REQUEST IMA
¢6C4 DB18 PGMRDW IN DMCST  3WAIT DMA TRANSFEK
26C6 LEDZ2 ANI z
26C8 CAC406 JZ PGMRIW
26CE C22¢eC JMP PGMAD GO TO USER PROGRAM
s
; INITIAIIZE TISK — SINGLE DENSITY
26CE CD150z INIDSK CALL HOME
¢€D1 BAREGC LDA SECTOR
¢eD4 47 MOV RB,A
2615 73 MOV ALE
ZED6 FEe4 ANT 4
R6DS 7R MOV ALE
@619 CAFAQ1 Jz PUTST1 ;HOME ERROR
P6LC AF XRA A
¢6DD D348 ouUT CMDSTA ;DIRECTION
IF TYPE EQ 6120
MOV 4,C
ANI ¢CH
XRI QCH
Jz TINADV ;DOUBLE AND SIDE 2
MOV 4,C
ANI 7
XRI 2CH
oUT DPRSEL  ;FORCE SINGLE DENSITY
ENDIF
26LF 21ACE7 INIADV IXI B,INITAR
¢EE2 1122060 LXI D,PGMAD
gEEE CTOCE7? CALL INIFIL ;FORM TRACK MASX
26T8 2ACELC LDA TRACK
CEEB 22706C STA PGMAD+3¢
26EF 79 MOV A,C
P6EF FEC4 ANI 4
QEF1 OF RRC
PEFZ OF RRC
QEFZ 32712C STA PGMAT+81 3SET SITE
¢6F6 I31D ouUT DMCLR  ;RESET DMA
PEFS 21220 IXI H,PGMAD
¢6FB 7D MOV A,L
ZEFC D314 ouT DM2AD  iTRACK HEADER ALDRESS
P6FE 7C MOV ALH
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AMC MACRC ASSEM

ZEFF
AL
Qgres
e7es
Z7eE
gvege
RTZA
grec
QTG F
¢vie
gv12
2712
zZ71s
¢wiw
2719
g71A
¢71C
271E
¢r2e
gnee
g7z4
gv26
€728
P72B
ev2T
g72F
grde
7733
£d4
2736
2738
273A
g7ET
grag
2741
274z
@744
Lav
274G
27472
¢74E
2751
2724

L314
3E48
L315
AF
L3158
3E4A
TS1E
z2165eC
(g
L&1€E
7C
I31€
3EEC
D317
AF
D517
3EER
T31E
3r4p
318
3Ep&
D&1F

3EF4
Lage
216De7
e

FEB
DB17
LEET
LB17
F23407
217zec
34

7E
Fk1E
CAE1gv
LB13
ESee
CA47R7
C334e%7
21CAgv
11ecec

1.@

WAITC

WAITS

INITLR

TABLE 3-1. (Cont.)

#03¢

CcUT
MVI
oUT
XRA
ouT
MVI
OUT
LXI
MOV
0UT
MOV
ogT
MVI
ouUT
XRA
ouT
MVI
ouT
MVI
0uT
MVI
0UT
SIM
MVI
0UT
LXI
PUSH
Fl
IN
SBI
IN
JP
LXI
INR
MOV
CPI
JZ
IN
ANI
JZ
JMP
IXI
LXI

AMC 95/611¢ SINGLE DENSITY FDC V1.3

IMRAD

A,72

DM2WC sTRACK HEATER LENGTH
A

DM2WC

A,4AH

LMMDE ; MODE

H,PGMAT+73

A,L

TM3AD ySECTOR BOTLY ALTRESS
A H

I'M3AD

A,18%

DM3WC ${SECTOR BODY WORL COUNT
A

IMEWC

A,SBH

IMMTE sMOLE

A,4¢E

DMCST s COMMAND

4,3

TMMSK y MASK 2-3 ON

1BH

A WRTERK

FDCST sWRITE TRACK

H,ININT

H s INTERRUPT ADDRESS

TM3WC WAIT TIL PAST SECTOR NUMBER
e

DM3WC s UPPFR ALWAYS ZERC
WAITC

H,PGMAD+E2

] ; ADVANCE SECTOR

AWM

27

INITLR

IMCST

IS

WAITS sWAIT CFANNEL 3 FCP
WAITC :GO FOR NEXT SECTOK
H.FILTAB

T,PGMAD+73
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TABLE 3-1. (Cont.)

AMC MACRC ASSEM 1.0 #0931 AMC 95/6110 SINGLE DENSITY FDC V1.3

g757 CLeCe” CALL INIFIL $SFILL TRAILER 1ST HALF
¢75A DB1S WAITT IN DMCST
27ZC FER8 ANT 8
¢75E CAEAQ7 Jz WAITT sWAIT CHANNEL 3 EOP
2761 Z21CAE7 LXI H,FILTAB
2764 11C€eC LXI L,PGMAD+1€6
grer crecew CALL INIFIL FILL TRAILER 2ND HALF
2'76A C39ACZ JMP ISSUED ;WAIT TRACK INTERRUPT
¢7€T 1EFC ININT MVI E,WRMSK FINTERRUPT ON ENT TRACK
¢76F A3 ANA E
evie C28Ce3 JINZ PUTST2 $FTRACK ERRCR
gev3 ZAR72C LDA UNIT
¢gnve 4F MoV C,A
g7er? EEE3 ANI 2
2779 21214C LXI E,POSN
g77C 3% ADD L
277L 6F MOV L,A
@77y 3E2@ MVI A,0
2786 3C ATC q
gvsl 67 MoV H,A
@782 3Ae26LC LDA TRACK
2738 3C INR A VADVANCE TRACK
278€ FE4L CPI (44
2788 CABEE3 Ji PUTSTE END INITIALIZATICN
¢78R 32¢60C STA TRACK
erex v MoV M,A
2¢78F 1654 MVI I,STEP
2791 CL8ve< CALL ISSUE ‘STEP IN ONE TRACK
274 E698 ANI C8E
2796 CZFAC1 INZ PUTST1 ;FAULT
IF TYPE EQ 612¢
MOV A,C
ANI 8
Jz INIADV {LOOP FOR NEXT TRACK
MOV A,C
ANI [4:}
XRI ¢CH
oUT TRSEL yRE SELECT DOUBLE DENSITY
TINADV  LXI B,DINTAEB
LXI T,PGMAD
CALL INIFIL $FOKM TOUBLE TRACK MASK
LDA TRACK
STA PGMAD+162
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TABLE 3-1. (Cont.)

AMC MACRO ASSEM 1.0 #032 AMC 95/611@ SINGLE TENSITY FDC V1.3

MOV A,C
ANI 4
RRC
RRC
STA PGMAD+163 3y SIDE
ouT IMCLR JRESET TMA
IX1 q,PGMAD
MOV AL
oUT DM2AD +TRACK EFATER ATDRESS
MOV A,H
0uT IMZAD
MVI A,145
ouT DM2WC +TRACK HEADER LENGTH
XRA A
ouT M2W e
MVI A,4AH
oUT TMMDE yMOLE
LXI E,PGMAD+146
MOV 4,L
ouT IMZAD ySECTOR BOLY ATDRESS
MOV A,B
0UT DM3AD
MVI A,113
0uT TM3WC ; SECTOR BODY LENGTH
MVI A,1
ouT IM3WC
MVI A,5BR
ourT IMMDE ‘MCDE
MVI A,40CH
0uT TMCST y COMMAND
MVI A,3
ouT IMMSK $MASK CHANNELS 2-3 ON
SIM 1EE
MVI A ,WRTRK
ouT FILCST sWRITE TRACK
LXI H,ININT
PUSH ! ‘INTERRUPT ADDRESS
kI
LXI Ir,-185
WAITD IN DM3WC ;WAIT TIL PAST SECTOR NUMBER
MoV L,A
IN TM3WC
MOV H,A
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TABLE 3-1. (Cont.)

AMC MACRC ASSEM 1.¢ #2323 AMC 95/611@ SINGLE TENSITY FDC V1.3

DAT L
Je WAITD
LXI E,PGMAL+1€4
INR M +ADVANCE SECTCk
MoV AM
CPI 27
JZ INITLR <:END TRACK
WAITE IN TMCST
ANI 8
Jz WAITE tWAIT END SECTOR
JMP WAITD
DNITLRE LXI F,TILTAE
LXI r,PGMAD+146
CALL INIFIL SFILL TRAILER 1ST HALF
WAITF IN TMCST
ANI 8
Ji WAITF sWALIT END SECTOK
LXI F,TILTAER
ILXI L,PGMAD+331
CALL INIFIL SFILL TRAILER ZNT HALF
Jmp ISSUEL SWAIT FOR TRACK INTERRUPT
ELSE
@799 C3TFCE JMP INIATV LOOP FOR NEXT TRACK
ENDIF
H FILL TRACK MASK SUBROUTINE
1
¢7¢C 4E INIFIL MOV C,M
2790 23 INX |
Z7CF TR MoV A,M
¢79F 23 INX P
2740 12 INILUP STAX D
¢7A1 13 INX L
¢7AZ T DCR C
27A2 CzAQQ7 JINZ INILUP
27AG6 7F MOV AN
g7A%T BY CRA A
@7AE C29Ce7 JNZ INIFIL
¢7AR CC RET
27AC 25FF INITAB DB 40,CFFd
Z'7TAE QEDC TB 6,0
¥7BZ €£1FC DB 1,CFCE
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AMC MACRC ASSEM 1.0

gvB2
g7B4
¢7B6
Z7RE
J7BA
¢7BC
@7BE
gree
¢7C2
@7C4
27C6
g7C8
27CA
@7CC
¢7CE

¢Cew
weee

1AFF
2642
¢1FF
e2eQ
21e1
glee
@1F7
JEFF
414%
21TE
8JFS
g1r7
1BFF
42FF
e

FILTAB

TINTAB

TILTAL

o ws 20

=

CLEN

TABLE 3-1. (Cont.)

#234

DE
TB
TR
DB
B
DB
TB
L3
IB
TB
DB
DE
IR
TB
B
IF
LB
DB
IR
TR
B
B
LB
DE
TE
IB
DR
DB
LB
DB
B
B

WORKING

OKG
IS

26 ,0FF1
6.2

128,0E5H
1,¢F7H
27 ,0FFH
€6,0FFE
¢
TYPE EQ
80,4EE
12,0
3,0F6H
1,8FCE
E¢,4EH
12,2
2,QF5E
1,0FEH
z,0¢

2,1
1,8F7E
22 ,4EH
12,9
3,CF5H
1,@FBE
128,420
128 ,40H
1,2F7H
54 ,4FE
121,4EH
2

STORAGE

HAMAD
1

AMC 95/611¢ SINGLE DENSITY FIDC V1.3

‘SECTOR LENGTH-1
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AMC MACRC

¢Cel
¢cge
¢2Cee
2Cen
¢ces
acge
2Cga
¢CeHB
2018
2Cla
¢C1e
¢cle
2C2¢
zC2¢
Z¥ee
“Cze

3-36

nwopon

ASSEM 1.¢

PCSN
SFCTOR
TRACK
UNIT
RECNT
RETRY
SKTKY
JPTAE
INTFLG
SECINC
IOCOLE

STACK
PGMAT
BUFF

#g 3%

TS
IS
TS
IS
TS
IS
IS
TS
IS
DS
TS
LS
EQU
ECU
LU
ENT

TABLE 3-1. (Cont.)

AMC 92/211¢ SINGLE TENSITY FTC V1.3

B e B e € o W e e e el )

TISK UNIT PCSITIGNS

REQUEST SECTCR

RREQUEST TRACK

REQUEST UNIT(AMONG OTHER THINGS)
RETRY COUNT-1

READ/WRITE RETRY

i SEEK/BOME RETRY

:JUMP TABLE(BITS 6-7 OF REQUEST)
‘INTERRUPT FLAG

ySECTOR INCREMEANT

;REAT/WRITE COLE FOR SIDE VERIFY{£12¢ ONLY)

o we s as wee

AMAD+32-5%

;s PROGRAM STACK
‘USER PROGRAM AREA

EAMAD+3%256 71/C BUFFER FOR BUFFERED' COMMANIS



the data (in sequence) from each of the
mail-box registers. Multiple, concur-
rent disk unit operations cannot be
performed. Depending on the command,
the data from the other mail-box regis-
ters are used as operating parameters
when the specified sequence of disk
unit operations are performed. Each
request is terminated by return of a
status byte through the status register
(R4), signifying completion, and (when
errors occur) the error condition. The
Command bit flip-flop is reset, waiting
for the next command.

3-5. FIRMWARE INVOCATION

The firmware is initiated by a reset.
It initially performs a confidence test
before accepting commands. The confi-
dence test initially writes a status
byte of @F to the status register R4
and subsequently clears each bit as the
respective test completes successfully.
The four tests, represented by status
bits @#-3 are: RAM, ROM, DMA, and 1771
FDC. At the conclusion of all four
tests, one of two procedures occur: If
any of the tests failed, the COMPLETE
flag is set and the firmware enters the
host command wait loop. If no errors
occur, the firmware does a STATUS re-
quest on drive zero and returns the
same result as if requested by the
host. If the SID Tline is low, the
firmware automatically reads one sector
at single density from side @, track
@, sector 1 of drive zero, into host
memory address @ and releases the host
CPU to execute the content of the
sector.

3-6. SYSTEM BUS INTERFACE

The FDC interfaces with the host CPU
through edge connector P1. Information
is exchanged through the mail-box reg-
isters (R@-R4). The FDC board address
is selectable and is established
through setting switches SW1 through
SW6. Five registers are selectable
with the remaining two bits. R@
through R3 are available coincident

with a write operation; R4 is available
coincident with a read operation.

For example, if the port address is
7CH, the register addresses (coincident
with an output instruction) are 7CH
through 7FH for registers R@ through
R4, respectively. The status register
(R4) is addressed by 7FH (coincident
with an input instruction). Registers
R3 and R4 appear to have the same ad-
dress. However, because R3 is assoc-
iated with an output operation and R4
is associated with an input operation,
no conflict is introduced.

3-7. MAIL-BOX REGISTERS

Registers R@ through R3 are written by
the master CPU and read by the on-board
CPU. R4 is written by the on-board CPU
and read by the master CPU. Registers
R@, R1, and R2 are general purpose re-
gisters for parameter input. Register
R3 is used as the command register.
Register 4 is used as the status re-
gister.

Use of the mail-box registers is shown
in table 3-2.

3-8. Unit Code

The Unit code is shown in figure 3-1.

Drive Select: specifies the disk

drive

Side Select: specifies the side of a
double-sided disk

Retries: enables or disables the
automatic retry feature.

Data Transfer: specifies the mode in
which data 1is transferred between the
host CPU and the disk drive. When in
direct mode (@), the DMA must initiate
a bus request for each byte. When in
buffered mode (1), 128 bytes are
transferred from master memory to
buffer memory with one DMA bus request,
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TABLE 3-2. MAILBOX REGISTER FUNCTIONS.

Command RO R1 R2 R3 R4

HOME UNIT CODE - - 0 STATUS

SETPAR UNIT CODE TRACK SECTOR 1 STATUS

STATUS UNIT CODE - - 2 STATUS

CLRINT - - - 3 STATUS

INIDSK UNIT CODE - - 4 STATUS

INTUNT - - - 5 STATUS

INTRK - - - 6 STATUS

INTSEC - - - 7 STATUS

READ PAGE SEGMENT MSB LSB ax STATUS
(DATA ADDR) (DATA ADDR)

WRITE PAGE SEGMENT MSB LSB 8X STATUS
(DATA ADDR) (DATA ADDR)

EXECUTE PAGE SEGMENT MSB LSB CX -
(PROGRAM ADDR) (PROGRAM ADDR)

Note: The "-" symbol is used in this table as "don't care". In column R3, the

commands are represented as "shorthand" hexadecimal values; see figure 3-2 for a
description of the command code structure.

7 6 5 4 3 2 1 0<--- Bit Number
LI T T JoI T T[]

00 Select Drive O
| Drive Select 01 Select Drive 1
10 Select Drive 2
11 Select Drive 3

Side Select 0 Select O
1 Select 1

Retries 0 No retries
1 Retry 5 times for HOME or SEEK operation
Retry 9 times for READ or WRITE operation

Data Transfer 0 Transfer disk directly to host memory
1 Buffer disk data through 6110 memory

Note: Transferring directly to the host
provides greater capability between sec-
tors, but cannot be used effectively in
a multi-master configuration because of
possible lost data, if the bus is usurp-
ed. Buffered mode allows multi-master
usage since the transfer is memory-to-
memory via DMA, which can be inter-
rupted by the priority bus interrupt.

Interrupt 0 No interrupt at end of operation
1 Interrupt at end of operation

Interlace 0 Contiguous sectors, 1/1
1 Alternate sectors, 2/1

Figure 3-1. Unit Code.
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then the data is transferred from
buffer memory to disk; or 128 bytes of
data are transferred from disk to
buffer memory, then under a single DMA

bus request transferred to master
memory.

Interrupt: specifies whether the
operation  complete function will
generate an INTERRUPT REQUEST on the
MULTIBUS.

Interlace: specifies the sequence

in which the sectors are selected when
a multi-sector transfer is requested.

3-9. Track Select Code

The track select code specifies the
floppy disk track to be accessed.
Seven bits are used to specify a value
from @ to 76. Bit @ is the 1least
significant bit.

3-10. Sector Select Code

The sector select code specifies the
starting sector in the selected track.
Five bits are used to specify a value
from 1 through 26. Bit @ is the least
significant bit.

3-11. Command Code

The command code specifies the command
to be performed. This consists of a
one-byte value. The value is listed in
table 3-2. The READ and WRITE commands
contain  additional information to
specify a sector count for the data
transfer. The EXECUTE command contains
additional information to specify a
memory block count (64-byte blocks).

Figure 3-2 illustrates the construction
of the command code.
3-12. Page Segment Code

The page segment code specifies the
memory segment to be used for a data

tranfer. The code extends the memory
address from 16 bits to 20 bits. Page
code values may be from @@ to FFH.
The derivation of a 20-bit DMA address
is illustrated in figure 3-3.

3-13. MSB Data Address Code

The MSB data address code is an 8-bit
value representing the high-order byte
of the main memory address where the
first byte of data to be transferred is
located. This 1is applicable to the
READ and WRITE commands.

3-14. LSB Data Address Code

This is also an 8-bit value to be used
as the Tow-order byte of the data
address.

3-15. MSB Program Address

This is an 8-bit code similar to the
MSB data address code. Together with
the LSB program address code it
represents the first byte of data in
master memory to be transferred to the
on-board memory for execution by the
on-board CPU.

3-16. LSB Program Address

This is an 8-bit value used as the
low-order byte of the program address.
This address is applicable to the EX-
ECUTE command.

3-17. Status Byte

The status byte is returned to register
R4 upon completion of an operation.
This mail-box register may be read by
the host CPU. The format of the status
byte is illustrated in figure 3-4. When
a command does not use a particular bit
of the status byte, a zero is returned
at that bit position.
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command

HOME

SET PARAMETERS
STATUS

CLRINT

INIDSK

INTUNT

INTRK

INTSEC

wloro

$5SSSS =

sector count -1,

from @ through 63 to specify
from 1 through 64 sectors,
respectively.

=N =0

wnio m

SSSSSS =

sector count -1

as defined for read.

Tl mM
TiwoO

o= O

bbbbbb = count of 64-byte blocks

of memory -1, from @ through
63 to specify from 1 through
4096 (64 x 64) bytes, respect-

ively.

Figure 3-2. Command Codes.

3-18. COMMAND DESCRIPTIONS

3-19. HOME COMMAND

This command positions the read/write

head of a
track zero.

Call Sequence:

3-40

selected drive

RO
R1
R2
R3

unit over

Unit code
not used
not used

9

Processing:

Returns:

placed in R4.

The head restore func-
tion is performed by
the selected drive.
The restore is retried
according to the retry
bit (unit code bit 4)
until successful.

The operation status is
If bit-6
of the wunit code was
set, an interrupt is
generated.



151413121110 9 8 7 6 5 4 3 2 1 O

Fl l lMIB [ LSB ] ADDRESS
7 6 5 4 3 2 1 0 PAGE

T )y

+ +
191817161514 13121110 9 8 7 6 5 4 3 2 1 0
< 20-bit address > | DMA

Figure 3-3. Page Segment Code.

<---’Bit_Number

7 6 5 4 3 2 l1

0
[ ]
L Seek CRC error

Seek error

Read/write lost data or write fault

Read/write CRC error

Sector not found or @ = single sided
disk; 1 = double sided disk installed

Write protect

Unit not ready

Operation complete

Note: Bits @-1 and 2-4 represent mutually exclusive operations, i.e., if a seek
error occurs, no subsequent read/write operations take place. Therefore, a
combination of bits from the two groups is used to diagnose common faults. Bits @
and 2 represent an illegal operation, and bits 1 and 2 represent a time out on de-
vice busy or lost interrupt. Bit 3 is interpreted as a data error if bit 4 is
zero; otherwise, it is an address error.

Figure 3-4. Status Byte.
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3-20. SET PARAMETERS COMMAND

This command sets the device address
information for a subsequent READ or
WRITE operation.

Call Sequence: R@ Unit Code
R1 Track Select Code
R2 Sector Select Code
R3 1

Processing: The parameters are
stored for Tlater use;
the unit is selected.

R4 contains a value of
80H. If bit-6 of the
unit code was set, an
interrupt will be
generated.

Returns:

3-21. STATUS COMMAND

This command causes R4 to be 1loaded
with the selected device status.

Call Sequence: R@ Unit Code

R1 not used
R?2 not used
R3 2
Processing: The designated drive
unit is selected and

its status read into
R4,

R4 contains status bits
4-7. The other bits
are undefined. If
bit-6 of the unit code
was set, an interrupt
will be generated.

Returns:

3-22. CLEAR INTERRUPT COMMAND
This command clears the interrupt latch

set at the completion of a previous
operation.

Call Format: R@ not used
R1 not used

3-42

R2 not used
R3 3

Processing: The interrupt latch is
cleared.

R4 contains a value of
80H.

Returns:

3-23. INITIALIZE DISK COMMAND

This command writes track and sector
address information to all tracks and
sectors. The data areas are written
with a hexadecimal E5 code; the bit
pattern of ESH is 1110@191.

Call Format: R@ Unit Code
R1 not used

RZ2 not used

R3 4

The disk unit is homed
and all sectors are
written with initialize
information  (E5H) to
permit normal use of the
disk. The format is IBM
3740, 128 bytes per sec-
tor, single sided, sin-
gle density. Completion
of this operation leaves
the read/write head po-
sition over track 76.

Processing:

R4 contains the status
byte. If bit-6 of the
unit code was set, an
interrupt will be gen-
erated.

Returns:

3-24. INTERROGATE UNIT COMMAND

This command returns unit information
for the currently selected disk.

Call Format: R@ not used
R1 not used
R2 not used
R3 5



Processing: The wunit code, except
for the interlace bit,
is returned to the user,
and a clear interrupt is
performed.

Returns: R4 contains the unit
code, except for bit-7,
which is used for the
status bit-7 function
(operation complete).

3-25. INTERROGATE TRACK COMMAND

This command returns the track select
code previously requested or as updated
by the intervening I1/0.

Call Format: R® not used
R1 not used
R?2 not used
R3 6

The track code current-
ly existing in the con-
troller is returned to
the user. This value,
together with the Cur-
rent Sector code, can be
used, when an eror con-
dition occurs, to de-
termine the track and
sector in error. A
clear interrupt oper-
ation is also performed.

Processing:

Returns: R4 contains the track
code in bits @#-6 and
the operation-complete
status bit in bit-7.

3-26. INTERROGATE SECTOR
COMMAND

This command returns the sector select
code previously requested or as updated
by the intervening 1/0.

Call Format: R@ not used
R1 not used
R2 not used
R3 7

The sector code current-
ly existing in the con-
troller is returned to
the user. This value,
together with the cur-
rent track code, may be
used when an error con-
dition occurs, to de-
termine the track and
sector 1in error. A
clear interrupt _opera-
tion is also performed.

Processing:

R4 contains the sector
code 1in bits @-4, bits
5 and 6 have values of
zero, and bit 7 has a
value of 1.

Returns:

3-27. READ COMMAND

This command reads from 1 to 64 con-
secutive sectors beginning at the pre-
viously selected unit, track, and sec-
tor. The command is normally preceded
by a SET PARAMETER command. However,
when the prior values are known to be
correct, the SET PARAMETERS command is
not required.

Call Format: R@ Page Segment
R1 Data Address MSB
R?2 Data Address LSB
R3 Command Code (4X)

(figure 3-2)
Processing: One through 64 consecu-
tive sectors can be read
into the host address,
either directly or
sector buffered de-
pending on the unit
code, bit 4. The head
location is automati-
cally incremented to the
next sector/track ad-
dress. If end of disk
- occurs during the trans-

fer, the transfer is
prematurely terminated
with no indication,

other than loss of data.
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If an unrecoverable er-
ror occurs, operations
are  prematurely ter-
minated with an error
status. The value x 1in
the command code is six
bits where @-63 re-
present the number of
sectors to be read
(1-64). Internally, the
host memory address page
is shifted 12 bits and
added to the R1-R2 ad-
dress to determine the
host absolute address.
During the transfer, the
host address is advanced
by sector length but the
page is not. Therefore,
an offset wraparound may
occur if the number of
sectors times sector
length plus offset ad-
dress exceeds 16 bit
capacity. The host must
determine when this will
occur and issue multiple
commands to update the
page as necessary.

R4 contains the status
byte. If bit-6 of the
unit code was set, an
interrupt will be gen-
erated.

Returns:

3-28. WRITE COMMAND

This command writes from one to sixty-
four consecutive sectors beginning at
the previously stored unit, track, and
sector. The command is normally pre-
ceded by a SET PARAMETER command to de-
signate unit, track, and sector. How-
ever, when the prior values are known
to be correct, the SET PARAMETERS com-
mand is not required.

Call Format: R@ Page Segment
R1 Data Address MSB
RZ Data Address LSB
R3 Command Code (8X)

(figure 3-2)
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Processing: One through sixty-four
consecutive sectors can
be written from the host
memory address, either
directly or sector buf-
fered depending on the
unit code bit 4. End of
disk, error considera-
tions, and addressing
considerations are the
same as READ.

3-29. EXECUTE PROGRAM
COMMAND

This command can transfer from 64 to
4096 bytes of program code from a host
memory address to the 611§ RAM, start-
ing address of @C20H and begin ex-
ecution at this same address. However,
the standard 6110 RAM capacity is 1024
bytes. Since the starting address in
RAM is @C20H and ending at 1000H,
the usable capacity is 992 bytes. Also,
since transfers are made in 64 byte
groups, 15 groups would comprise 960
bytes. To use the full capability of
the command, the off board RAM ex-
tension memory capability would have to
be employed.

Call Format: R@ Page Segment

Rl Program Address MSB

R2 Program Address LSB

R3 Command Code (CX)

(figure 3-2)

Processing: One through 64 blocks of
64 bytes of program data
are transferred from the
host memory to the 6110
RAM and executed. This
function is used to ex-
ecute controller pro-
grams that are Tlocated
in the 6110 ROM. The
controller firmware uses
addresses OF00-OFFF as a
sector buffer during
buffered I/0 transfers.
The value x in the
command is 6 bits @#-63
representing 1-64 blocks



of 64 bytes. A user pro-
gram may be terminated
by transferring to the
firmware location a 39
hexadecimal (the normal
command loop). The pro-
gram stack, on entry to
the user program, is 10
bytes in length and emp-
ty. It should be left
empty on return to loca-
tion 39. The user pro-
gram must provide any R4
response required by the
host following the com-
pletion of transfer and
start of execution.

Return: No return code is
provided. One may be
provided by the wuser
program.

3-30. FIRMWARE INSTRUCTIONS

Table 3-2 is a Tlisting of the
Am95/611@ firmware instructions stored
in the FDC board E-PROMs. Included
with the listing are appropriate com-
ments.

3-31. PROGRAMMING INTRODUCTION

The previous paragraphs describe the
firmware that 1is installed in the
standard Am95/611@ board and how each
command is implemented. Included on
the FDC board are programmable devices
that are controlled by the firmware.
When and if the factory supplied
firmware is modified, the user must
realize the interrelationships to these
programmable chips. Therefore, the
following paragraphs provide some
operation and programming information
to aid wuser wunderstanding of these
devices. When greater detailed
descriptions are required, consult the
data sheet for the specific device.
The programmable devices on the AMC
95/611% FDC board are: Am9085 CPU,
Am9517 DMA, and FD 1771 FDC.

3-32. Am9085A MICROCOMPUTER

The Am9085A is an 8-bit general-purpose
microcomputer capable of accessing up
to 64K bytes of memory and executing
code byte-by-byte. The code executed
by the Am9085 resides in the FDC on
board E-PROMs, memory locations
g0@@-@BFF . The CPU chip is con-
trolled exclusively by the firmware and
the system CPU does not have access to
control this device. Because of the
complexity of the Am9085 and the var-
jous ways it can be used, and because
many books and descriptions are cur-
rently in publication, it would be re-
dundant to repeat that data here. If
detailed information on the Am9085A CPU
chip is required, consult the Am9080
user's manual. However, table 3-3,
Am9085A Instruction Set, is provided
for user convenience.

3-33. MULTIMODE DIRECT MEMORY
ACCESS (DMA) CONTROLLER
Am9517A

The Am9517 DMA controller provides the
FDC board with the capability to trans-
fer data to/from the FDC board and main
memory and to route data on the board
using four separate channels. The data
channels can be programmed to perform
single transfer mode or block transfer
mode.

3-34. SINGLE TRANSFER MODE

When in the single transfer mode, the
Am9517 is programmed to make a single
byte transfer. The word count is de-
cremented/incremented following each
transfer. A terminal count (TC), re-
ached when the word count 1is zero,
causes an autoinitialize when the chan-
nel is so programmed.

3-35. BLOCK TRANSFER MODE

When using the block transfer mode, the
Am9517 1is programmed to continue making
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TABLE 3-3. Am9085 Instruction Set.

Hex | Mnemonic | Hex | Mnemonic | Hex | Mnemonic | Hex Mnemonic Function
40 MOV B,B 58 MOV E,B 70 MOV M,B 1A LDAX D DATA
41 MOV B,C 59 MOV E,C 71 MOV M,C 2A 1HLD
42 MOV B,D 5A MOV E,D 72 MOV M,D 3A LDA
43 MOV B,E 5B MOV E,E 73 MOV M,E 02 STAX B TRANSFER
44 MOV B,H 5C MOV EH 74 MOV MH 12 STAX D
45 MOV B,L 5D MOV E.L 75 MOV M,L 22 SHLD
46 MOV BM 5E MOV E.M 77 MOV M,A 32 STA
47 MOV B,A 5F MOV E,A 78 MOV AB 01 LXI B
48 MOV C,B 60 MOV H,B 79 MOV A,C
49 MOV C,C 61 MOV H,C 7A MOV AD 21 LXI H
4A MOV C,D 62 MOV H,D 7B MOV AE 31 LXI SP
4B MOV C,E 63 MOV H,E 7C MOV AH Fo SPHL
4C MOV CH 64 MOV HH 7D MOV A,L E3 XTHL
4D MOV C,L 65 MOV H,L 7E MOV AM EB XCHG
4E MOV CM 66 MOV H.M 7F MOV AA D3 ouT
4F MOV C,A 67 MOV H,A 06 MVl B DB IN
50 MOV D,B 68 MOV L,B OE MVI C C5 PUSH B
51 MOV D,C 69 MOV L,C 16 MVI D D5 PUSH D
52 MOV D,D 6A MOV, LD 1E MVI E E5 PUSH H
53 MOV D,E 6B MOV L,E 26 MVI H F5 PUSH PSW
54 MOV D.H 6C MOV LH 2E MVI L C1 POP B
55 MOV D,L 6D MOV L,L 36 MVIE M D1 POP D
56 MOV DM 6E MOV LM 3E MVI A E1 POP H
57 MOV DA 6F MOV LA 0A LDAX B F1 POP PSW
80 ADD B C6 ADI 9E SBB M 3C INR A ARITHMETIC
81 ADD C CE ACI 9F SBB A 03 INX B
82 ADD D 90 SuB B D6 Sul 13 INX D
83 ADD E 91 sSuB C DE SBI 23 INX H
84 ADD H 92 sSuB D 09 DAD B 33 INX SP
85 ADD L 93 SUB E 19 DAD D 05 DCR B
86 ADD M 94 sSuB H 29 DAD H oD DCR C
87 ADD A 95 SUB L 39 DAD SP 15 DCR D
88 ADC B 96 SUB M 27 DAA 1D DCR E
89 ADC C 97 SUB A 04 INR B 25 DCR H
8A ADC D 98 .SBB B oC INR C 2D DCR L
8B ADC E 99 SBB C 14 INR D 35 DCR M
8C ADC H 9A SBB D 1C INR E 30 DCR A
8D ADC L 9B SBB E 24 INR H 0B DCX B
8E ADC M 9C SBB H 2C INR L 1B DCX D
8F ADC A 9D SBB L 34 INR M 2B DCX H
3B DCX SP
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TABLE 3-3. Am9085 Instruction Set. (Cont.)

Hex | Mnemonic | Hex | Mnemonic | Hex | Mnemonic | Hex Mnemonic Function
A0 ANA B A9 XRA C B2 ORA D BB CMP E LOGICAL
Al ANA C AA XRA D B3 ORA E BC CMP H
A2 ANA D AB XRA E B4 ORA H BD CMP L
A3 ANA E AC XRA H B5 ORA L BE CMP M
A4 ANA H AD XRA L B6 ORA M BF CMP A
A5 ANA L AE XRA M B7 ORA A FE CPI
A6 ANA M AF XRA A F6 ORI 07 RLC
A7 ANA A EE XRl BB CMP B OF RRC
E6 ANI BO ORA B B9 CMP C 17 RAL
A8 XRA B B1 ORA C BA CMP D 1F RAR
2F CMA
C3 JMP E9 PCW L CD CAL L C9 RET BRANCHING
Cc2 JNZ Cc7 RST 0 C4 CNZ Co RNZ
CA JZ CF RST 1 CcC cz C8 RZ
D2 JNC D7 RST 2 DA CNC Do RNC
DA JC DF RST 3 DC CcC D8 RC
E2 JPO E7 RST 4 E4 .CPO EO RPO
EA JPE EF RST 5 EC CPE E8 RPE
F2 JP F7 RST 6 Fa CP FO RP
FA JM FF RST 7 FC CN F8 RM
00 NOP F3 Di 37 STC 3F CcMC CONTROL
76 HLT FB El

transfers upon activation of the DREQ
signal until a terminal count, caused
by the word count going to zero, or an
external end of process signal.

3-36. ADDRESSING

The Am9517 DMA controller wuses 16
consecutive addresses (1@H through
1FH) for reading and writing to the
twelve internal registers. The port
addresses and their functions are
listed in table 3-4.

3-37. REGISTERS

The Am9517 DMA controller's twelve
addressable registers are Tlisted in
table 3-5. These register addresses

are listed in table 3-4 and their
functions are described in the
following paragraphs.

3-38. Command Register

This 8-bit register controls the
operation of the Am9517. It s
programmed by the Am9085 and is cleared
by Reset. The port address of the
command register is 18H and IOW active.
The function of each command bit is
illustrated in figure 3-5.

3-39. Mode Register

Each of the four channels has its own
6-bit mode register. When the Am9085
is writing into this register, bits @
and 1 determine which channel mode
register is to be written. The port
address of the mode registers is 1BH
and IOW active. The bit assignment and
definition are shown in figure 3-6.
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TABLE 3-4. DMA (Am9517) /O PORT ADDRESSES.

I/0 Port Input Function (I0W) Output Function (IOR)
10 Channel @ Address
11 Channel @ Word Count
12 Channel 1 Address
13 Channel 1 Word Count
14 Channel 2 Address
15 Channel 2 Word Count
16 Channel 3 Address
17 Channel 3 Word Count
18 STATUS REGISTER Command Register
19 Not used Request Register
1A Not used SET/RESET
1B Not used MODE REGISTER
1C Not used CLEAR FIRST/LAST FLIP-FLOP
1D Temporary Register MASTER CLEAR
1E Not used Not used
1F Not used MASK REGISTER FOUR BITS

TABLE 3-5. Am9517 INTERNAL REGISTERS.

Name Size Number
Base Address Registers 16 bits 4
Base Word Count Registers 16 bits 4
Current Address Registers 16 bits 4
Current Word Count Registers 16 bits 4
Temporary Address Register 16 bits 1
Temporary Word Count Register 16 bits 1
Status Register 8 bits 1
Command Register 8 bits 1
Temporary Register 8 bits 1
Mode Registers 6 bits 4
Mask Register 4 bits 1
Request Register 4 bits 1

3-40. Request Register

The Am9517 can respond to requests for
DMA service which are initiated by
software as well as by a DREQ. Each
channel has a request bit associated
with it in the four bit register. Each
register bit is set or reset separately
under software control or as cleared on
generation of a terminal count or end
of process. The port address of the
request register is 19H and IOR active.
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To set or reset a bit, the software
loads the proper form of the data word,
shown in figure 3-7.

3-41. Mask Register

Each channel has associated with it a
mask bit which can be set to disable
the incomming DREQ. Each mask bit sets
when its associated channel produces an
end of process and the channel is not
programmed for autoinitialization.



7.6 5 4 3 210
I L L 1T 1 [ 1]

L

— O

— O > O

= O <= O

_= O > O

— O

{--- Bit Number

Memory-to-memory disable
Memory-to-memory enable

Channel 0 address hold disable
Channel 0 address hold enable
If bit0 =20

Controller enable
Controller disable

Normal timing
Compressed timing
If bit 0 =1

Fixed priority
Rotating Priority

Late write selection
Extended write selection
If bit 3 =1

DREQ sense active
DREQ sense active

high
Tow

Tow
high

DACK sense active
DACK sense active

Figure 3-5. Am9517 Command Register.

Each bit of the four bit mask register
can be set or cleared separately under
software control.

The entire register is set by Reset,
which disables all DMA requests until a
clear mask register instruction allows
them to occur. The port address to set
individual bits is 1AH with IOR active
and when all four bits are written with
a single command, address port IFH and
IOW active. The bit configuration and
definitions are shown in figure 3-8.

3-42. Status Register

The status register contents are avail-
able to be read out by addressing port
18 and activating IOR. It contains the

device status which includes the chan-
nels that have reached a tunnel count
and which channels have pending DMA re-
quests. Bits 0-3 are set each time a
terminal count is reached by the appro-
priate channel. These bits are cleared
upon Reset and on each Status Read.
Bits 4-7 are set when the corresponding
channel request services. Figure 3-9
shows the bit configuration of the
Status Register.

3-43. Temporary Register

The temporary register resides at ad-
dress port 1D and holds data during
memory-to-memory transfers. When the
transfer is complete, the last word
moved can be read by the microproces-
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7 6 5 4 3 2 1 0 <---Bit Number
I O

S e —

00 Channel 0 select
01 Channel 1 select
10 Channel 2 select
11 Channel 3 select

00 Verify transfer

01 Write transfer

10 Read transfer

11 Illegal

XX If bits 6 and 7 = 11

0 Autoinitialize disable
1 Autoinitialize enable

0 Address increment select
1 Address decrement select

00 Demand mode select
01 Single mode select
10 Block mode select

11 Cascade mode select

Figure 3-6. Am9517 Mode Register Bit Assignments.

7 6 5 4 3 2 1 0 <---Bit Number
N N O I B B

Don't Care
00 Select channel O
01 Select channel 1
10 Select channel 2
11 Select channel 3

0 Reset request bit
1 Set request bit
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Figure 3-7. Am9517 Request Register.




SET/RESET

7 6 56 43 210
A N I A B

Don't Care

4-bit MASK

7 6 5 4 3 2 1 0
N O N A I

Don't Care

{--- Bit Number

00 Select channel 0 mask bit
01 Select channel 1 mask bit
10 Select channel 2 mask bit
11 Select channel 3 mask bit

0
1

{-=- Bit Number

— O — O [ ]

— O

Clear Channel

Clear mask bit
Set mask bit

0 mask bit
mask bit

Clear Channel
Set Channel 0

1 mask bit
Set Channel 1 mask bit
2 mask bit
mask bit

Clear Channel
Set Channel 2

3 mask bit
mask bit

Clear Channel
Set Channel 3

Figure 3-8. Am9517 Mask Register.

sor. This register always contains the
last byte transferred in the previous
memory-to-memory operation, unless
cleared by a Reset.

3-44. SOFTWARE COMMANDS

There are two additional software com-
mands that can be executed on the
Am9517 that do not depend on any speci-
fic bit pattern on the data bus. These
two commands are described in the fol-
Towing paragraphs and the address codes
are shown in table 3-6.

3-45. Clear First/Last Flip/Flop

This command is executed prior to writ-
ing or reading new address or word
count information to the Am9517. This
initializes the flip/flop to a known
state so that subsequent accesses to
register contents by the microprocessor
will address upper and lower bytes in
the correct sequence.

3-46. Master Clear
This software instruction has the same

effect as the hardware Reset. The
Command, Status, Request, Temporary,

3-51



7 6 5 4 3 2 1 0 <---Bit Number
LT I T T [ T 1]
L_ 1 Channel 0 has reached TC
1 Channel 1 has reached TC
1 Channel 2 has reached TC
1 Channel 3 has reached TC
1 Channel 0 request
1 Channel 1 request
1 Channel 2 request
1 Channel 3 request
Figure 3-9. Am9517 Status Register Configuration.
TABLE 3-6. SOFTWARE COMMAND CODES.
Operation Registers Signals
Affected CS TIOR IOW A3 A2 Al A0
Clear FF Internal 0 1 0o 1 1 0 O
First/Last
Flip/Flop
Master Clear: 0 1 0o 1 1 0 1
Clear Command
Status
Request
Temporary
Internal
First/Last
Flip/Flop
Set: Mask
and  Internal First/Last Flip/Flop The firmware/processor interface con-
registers are cleared and the Mask sists of an 8-bit bidirectional bus for

register is set. The Am9517 will enter

the Idle cycle.

3-47. FLOPPY DISK FORMATTER/
CONTROLLER FD1771

The FD1771 is a MOS/LSI device that
performs the functions of a floppy disk
controller/formatter. The device is
included in the floppy disk controller
board, and contains a flexible inter-
face organization that accomodates the
firmware interface and the disk drive
interface.
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data,
fers.
plexed bus
devices.

status, and control word trans-
The device operates on a multi-
with other bus-oriented

3-48. PROCESSOR INTERFACE

The FD1771
interface
eight Data

to Am9085 processor
is accomplished through the
Access Lines (DAL) and
associated control signals. Data,
status, and control words out of or
into the FD1771 use the DAL. The DAL
contains three state buffers, which are



enabled as output drivers when Chip
Select and Read Enable are active, and
enabled as input receivers when Chip
Select and Write Enable are active.

When data transfer through the FD1771
is required by the Am9085, the device
address is decoded making the Chip
Select (CS) 1line active. The four
address parts on the FD1771 and the
accessed registers are listed in table
3-6. The Teast significant address
bits AP and Al are coded to select the
registers listed.

During DMA types of transfers between
the FD1771 Data Register and the buffer
or main memory, the Data Request (DRQ)
output is used in Data Transfer Con-
trol. This signal also appears as
status bit 1 during read and write
operations.

3-49. FLOPPY DISK INTERFACE

The floppy disk interface consists of
head positioning controls, write gate
controls, and data transfer lines. A
2.0MHz +1% squarewave clock is required
at the CLK input for internal control
timing. Commands read into the FD1771
from the Am9085 are implemented and the
appropriate signals are sent to a
selected disk drive.

3-50. COMMAND DESCRIPTION

The FD1771 accepts and executes eleven
commands. The command words should be
loaded into the command register only
when the busy status bit is off (Status
Bit @). An exception is the Force
Interupt command. When a command is
being executed, the busy status bit is
set. When a command is completed, an
interrupt 1is generated and the Busy
Status bit is reset. The status
register indicates whether a command is
computed or an error occured. The
commands are divided into four types
and are explained 1in the following
paragraphs.

3-51. Restore (Seek Track 0)

When this command is read into the com-
mand register and execution is imple-
mented, the track 00 (TROO) input is
sampled. If TROO is active, indicating
the Read/Write head is positioned over
track 0, the track register is filled
with zeroes and an interrupt is gener-
ated. If TROO is not active, stepping
pulses, at a rate specified by bits 0
and 1, are sent to the drive unit until
TROO is activated. At this time the TR
is filled with zeroes and an interrupt
is generated. If the TROO does not
activate after 255 stepping pulses, the
operation is terminated automatically,
the interrupt is set, and the seek er-
ror status bit is set. A verifica-
tion operation occurs if bit 2 of the
command is set. The Restore command is
implemented automatically when the
master reset occurs. Figure 3-10 il-
lustrates the bit configuration of the
command register for a RESTORE command.

3-52. SEEK

This command assumes the track register
contains the current Read/Write head
track position and the data register
contains the desired track number. The
FD1771 updates the track register and
issues stepping pulses in the proper
direction, positioning the Read/Write
head, until the contents of the track
register equal the data register. At
this point the Read/Write head is posi-
tioned over the desired track. An
interrupt is generated at the end of
this operation. Figure 3-11 illu-
strates the command register bit con-
figuration for a SEEK command.

3-53. STEP

Upon receipt of this command, the
FD1771 issues one stepping pulse to the
disk drive. The stepping motor direc-
tion is determined by a previously is-
sued STEP IN or STEP OUT command. An
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/7 6 5 4 3 2 10 <{--- Bit Number
[0JOoJOJOTX[X]X[X]
00 - 6ms
01 - éms Stepping Rates
10 - 10ms
11 - 20ms
1 - Verify on last track
0 - No verify
1 - Head Tload at beginning
0 - Do not load head at beginning
RESTORE
Figure 3-10. FD1771 RESTORE Command.
7 6 5 4 3 2 1 0 <--- Bit Number
(0JO0JOJI[X[X[X]X]
"1 00 - ens
| 01 - éms Stepping
10 - 10ms Rates
11 - 20ms
0 - No verify
1 - Verify on last track
0 - Do not load head at beginning
1 - Load head at beginning
SEEK

Figure 3-11. FD1771 SEEK Command.

interrupt is generated at the comple-
tion of this command. Figure 3-12 il-
lustrates the command register bit con-
figuration for a STEP command.

3-54. STEP-IN

The STEP-IN command causes the FD1771
to issue one stepping pulse such that
the Read/Write head moves one track to-
ward track 76. An dinterrupt s
generated at the completion of this
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command. Figure 3-13 illustrates the
command register bit configuration for
a STEP-IN command.

3-55. STEP-OUT

The STEP-OUT command causes the FD1771
to issue one stepping pulse such that
the Read/Write head moves one track
toward track O. An interrupt is
generated at the completion of this
command. Figure 3-14 illustrates the
command register bit configuration for
a STEP-0UT command.



7 6 5 4 3 2 10 <{--- Bit Number
[OJOT1[X[X]X[X[X]
00 - 6ms
01 - éms Stepping Rates
10 - 10ms
11 - 20ms
- 0 - No verify
1 - Verify on last track
0 - Do not Toad head at beginning
1 - Load head at beginning
0 - No update
1 - Update track register
. STEP
Figure 3-12. FD1771 STEP Command.
7 6 5 4 3 2 10 <{--- Bit Number
(O[1]Oo[X[Xx[X[X[X]
00 - 6ms
01 - 6ms Stepping Rates
10 - 10ms
11 - 20ms
L 0 - No verify
1 Verify on last track
0 - Do not load head at beginning
1 - Load head at beginning
0 - No update
1 - Update track register
. STEP-IN
Figure 3-13. FD1771 STEP-IN Command.
3-56. READ is transferred to the DMA controller

When the READ command is issued to the
FD1771, the following events occur. The
Read/Write head is loaded, the Busy
status bit 1is set; and when the 1ID
field (with the correct track number,
sector number, and CRC) is encountered,
the data read from the disk data field

for routing. The Data Address Mark (AM)
must be found within 28 bytes of the
correct field; if not, the Record Not
Found status bit is set and the opera-
tion is terminated. When the first
character or byte of data is shifted
through the Data Shift Register (DSR),
it is transferred to the Data Register
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(DR) and DRQ is generated. When the
next byte is encountered in the Data
Shift Register (DSR), it is transferred
to the DR and another DRQ is generated.
I[f the DMA has not read the previous
contents of the DR before a new charac-
ter is transferred, that character is
lost and the Last Data status bit is
set. This sequence is repeated until
the entire data field is read. If a
CRC error occurs at the end of the data

field, the CRC error Status bit is set
and the command is terminated.

When the read operation is complete,
the type of Data Address Mark read in
the data field 1is recorded 1in the
Status Register. For a definition of
the bits affected, see the Status
Register description. Figure 3-15
illustrates the command register bit
configuration for a READ command.

7 6 5 4 3 2 10 {--- Bit Number
o[ 1 [1[X[X[X[X]X]
00 - éms
01 - 6ms Stepping Rates
10 - 10ms
11 - 20ms
0 - No verify
1 - Verify on last track
0 - Do not load head at beginning
1 - Load head at beginning
0 =~ No update
1 - Update track register
STEP-OUT
Figure 3-14. FD1771 STEP-OUT Command.
7 6 5 4 3 2 10 {--- Bit Number
t1fofofxf[x[1]o]0]
——
1 = HLD set active and HLD is sampled
after 10ms delay

0 = NON-IBM format (128 to 4096 bytes)

1 = IBM format (128 to 1024 bytes)

0 = Single record

1 = Multiple redord

Read command

Figure 3-15. FD1771 READ Command.




3-57. WRITE

Upon receipt of the WRITE command, the
Read/Write head is loaded (HLD active)
and the Busy status bit is set. When
the correct ID field is located, a DRQ
is generated. After 11 bytes of the
CRC field, Write Gate (WG) activates if
the DRQ is serviced. If the Data Reg-
ister has not been loaded, the command
is terminated and the Lost Data status
bit is set. If the DRQ has been ser-
viced, WG activates and six bytes of
zeroes are written on the diskette.

The FD1771 proceeds to write the data
field and generate DREQ to the DMA. If
a Data request is not serviced in time
for continuous writing, the Lost Data
Status bit is set and a byte of zeros
is written on the diskette, but the
command is not terminated. When the
lTast data byte is written, the two-byte
CRC is computed internally and written,
followed by a one byte gap of logic
ones. The command is then terminated.
Figure 3-16 illustrates the command
register bit configuration for a WRITE
command .

3-58. Read Address

When the Read Address command is is-
sued, the read/write head is loaded and
the Busy status bit set. The first ID
field encountered is read and the six
data bytes in this field are assembled
and transferred to the data register.
A DRQ is generated for each byte. The
ID address field 1is shown in figure
3-17.

The FD1771 checks for validity and sets
the CRC error status bit when a CRC er-
ror is detected. The sector address of
the ID field is written into the sector
register. When the operation is com-
plete, an interrupt is generated and
the Busy status bit reset. Figure 3-18
illustrates the command register bit
configuration for a READ ADDRESS com-
mand.

3-59. Read Track
The Read Track command is implemented

in the same manner as the Read Address
command except the Read Enable signal

(o
>~

[~
=

|
|

—
- O
[ |

—
|

1

0
1

WRITE

Bit Number
DATA CLOCK
AM(HEX)  AM(HEX)
FB c7 ADDRESS
FA c7 MARK
F9 c7 DETERMINATION
F8 c7 FIELD

COMMAND

Single record
Multiple record

= HLD Set active and HLD is sampled
after 10ms delay

Non IBM format (16-4096 bytes)
IBM format (128-1024 bytes)

Figure 3-16. FD1771 WRITE Command.
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activates coincident with the leading
edge of the first Index Pulse detected.
Reading continues until the next Index
pulse (indicating a complete disk revo-
Tution has occured) and then deacti-
vates. Each byte read is assembled and
transferred to the Data Register and a
DRQ 1is generated. When bit @ of the
command 1is @, the accumulation of
bytes 1is synchronized to each address
mark read. Interrupt is activated at
the completion of the command. The
command register bit configuration for
a READ TRACK command is shown in figure
3-19.

3-60. Write Track

The Write Track command is initiated by
loading the Read/Write head and setting
the Busy status bit. Writing on the
disk occurs coincident with the leading
edge of the index pulse and terminates
at the next index pulse. Data Request
is activated with the receipt of the

Write Track command, but no writing
occurs until the first byte 1is read
into the Data Register, If the Data

Register 1is not loaded by the arrival
of the first index pulse, the operation
is terminated and interrupt activated.

BYTE # 1 2 3 4 5 6
ID Track Zeroes Sector Sector | CRC CRC
ADDRESS

FIELD Address Address| Length 1 2

Figure 3-17. ID Address Field Data Bytes.

7 6 5 4 3 2
t1/1]0JoJo]1

1
1 0]

0 {--- Bit Number
0 |

Read Address

Figure 3-18. FD1771 READ ADDRESS Command.

READ TRACK COMMAND
7 6 5 4 3 2 10
[1]1]1]0foJ1l0X]

{--- Bit Number

0 = Synchronize to AM
1 = Do not synchronize to AM
Read Track

Figure 3-19. FD1771 READ TRACK Command.
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If, once writing is instituted, a byte
is not present in the Data Register
when required, a byte of zeros is sub-
stituted. Address marks and CRC char-
acters are written on the disk by de-
tecting certain data patterns in the
write data stream as shown in table
3-7. The CRC generator is initialilzed
when any data byte from F7 to FE 1is
about to be transferred from the Data
Register to the Data Shift Register.

TABLE 3-7. DATA PATTERN.

3-61. Force Interrupt

This command can be Tloaded into the
command register at any time. If a
command is being executed (Busy Status
Bit set), that command is terminated
and an interrupt generated upon the
selected condition programmed by bits
@ through 3. Figure 3-20 illustrates
the command register for a FORCE
INTERRUPT command.

3-62. STATUS REGISTER

The Status Register 1is Tocated at
address port @@, and at the receipt
of any command, except Force Interrupt,

Data the Busy status bit is set. Also, the
Pattern Interpretation Clock rest of the status bits are updated or
(HEX) Mark cleared for the new command. When the

Force Interrupt Command is received and

F7 Write CRC Character FF a command is being executed, the Busy

F8 Data Address Mark c7 status bit is reset and the other

F9 Data Address Mark c7 status bits remain unchanged. If no

FA Data Address Mark c7 command is being executed when a Force

FB Data Address Mark c7 Interrupt is received, the Busy status

FC Index Address Mark D7 bit is reset and the other status bits

FD Spare are updated or cleared. Figure 3-21

FE ID Address Mark c7 illustrates the bit configuration of

the Status Register.
7 6 5 4 3 2 1 0 <---Bit Number
[IT1JO0[1[XTX[X]X]
1 = Not Ready to Ready
transition
L 1 = Ready to Not Ready Interrupt
transition Conditions
1 = Index pulse
1 = Immediate interrupt
Force interrupt

Figure 3-20. FD1771 FORCE INTERRUPT Command.
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(BITS)

7 6 5 4 3 2 1 0
S7 S6 S5 S4 S3 S2 S SO
All Type | Read Read Write
Bit| Commands Address Read Track Write Track
S7 | NOT READY NOT READY NOT READY NOT READY NOT READY NOT READY
S6 | WRITE PROTECT 0 RECORD TYPE 0 WRITE PROTECT WRITE PROTECT
S5 | HEAD ENGAGED 0 RECORD TYPE 0 WRITE FAULT WRITE FAULT
S4 | SEEK ERROR ID NOT RECORD NOT 0 RECORD NOT 0
FOUND FOUND FOUND

S3 | CRC ERROR CRC ERROR CRC ERROR 0 CRC ERROR 0
S2 | TRACK O LOST DATA LOST DATA LOST DATA LOST DATA LOST DATA
S1 INDEX DRQ DRQ DRQ DRQ DRQ
A0 | BUSY BUSY BUSY BUSY BUSY BUSY
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CHAPTER 4
THEORY OF OPERATION

4.1 GENERAL INFORMATION

The FDC board accepts commands and
parameters from the host system,
interprets the commands and produces
control signals to initiate oprations
in the LSI circuits (FD1771A Floppy
Disk Formatter/Controller and Am9517
Multimode DMA  Controller), outputs
operating signals to the disk units,
interfaces disk data between the disk
units and FD1771, and inputs status
information from the disk units.

The functions to format disk data,
transfer data between the FDC board and
disk units, control disk unit
operations, and transfer data between
the FDC and Host memory are performed
by the DMA controller. Functional
descriptions of these operations are
not included herein. Refer to the
appropriate  data sheets. (See
references at the front of this
manual).

A11 operations are under control of the
on-board CPU and firmware. A block
diagram of the Am95/6110 FDC board is
shown in figure 4-1.

4-2. INSTRUCTION EXECUTION

Operations on the FDC board are the
result of recognizing the command and
implementing on-board firmware
routines. One command is described 1in
detail. The remaining commands are
executed in a similar manner and the
detailed descriptions are not included.

4-3. READ A SECTOR OPERATION

The host CPU sends the page segment
parameter to RO, the MSB of the data
address (in master memory) to R1, and

the LSB of the data address to R2. The
command and sector count is then sent
to R3.

The receipt of data into R3 causes the
COMMAND-IN flip-flop (U7) to set. The
status register is cleared; the board
is in busy state. When in its idle
state, the on-board CPU polls the state
of this flip-flop. When the flip-flop
sets, the on-board CPU 1inputs the
command from R3 and determines the
required operation.

In this case, a READ operation is
found. The data in RO, R1, and RZ are
retrieved and used to set-up the DMA
controller. The DMA controller can be
set to transfer either single bytes or
blocks of 128 bytes for each DMA
request. For this example, the DMA
controller is set for single-byte DMA.

The on-board CPU then loads the track,
sector, and command into the FD1771
controller. Unit, track, and sector
parameters are sent from the host CPU
during a previous SETPAR command.

When the sector is reached and a byte
is assembled, the DREQ signal 1is
raised. This is converted into the DMA
REQUEST signal for the Am9517 DMA
controller. The Am9517 sends an HREQ
to the on-board CPU and a bus request
is sent to the host system. When the
master bus is obtained, the DMA
controller generates a DMA acknowledge.
This signal 1is also the chip select
signal for the FD1771. The byte of
data 1is transferred to main memory.
When the byte is transferred, the DREQ
signal is dropped and the Am9517
controller releases the CPU from HOLD.

Following transfer of the whole sector,
the FD1771 generates an INTRQ to the
on-board CPU. The on-board CPU is
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interrupted and it then retrieves the
drive status information from the
FD1771 and places this information in
mail-box register R4. Also, bit-7 of
R4 dis sent  to signify that the

controller is no longer busy.

[f bit-6

of the previous Unit Code received was

set,

the host

interrupt request

returns to the Idle State.

is sent to
The on-board CPU
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FIGURE 4-1. Floppy Disk Controller Functional Block Diagram

(Control Signals are not Shown).
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CHAPTER 5
SERVICE INFORMATION

5-1. INTRODUCTION

This chapter provides information on
service and repair assistance, user
replacement parts and service diagrams
for the AMC 95/6110 Single Density
Floppy Disk Controller.

5-2. SERVICE AND REPAIR
ASSISTANCE

If it is necessary to return the AMC
915/6110 Floppy Disk Controller board
to Advanced Micro Computers for service
or repair, contact the Service Manager
for OEM Products at the telephone
number listed below. A Return Material
Authorization number must be obtained
prior to shipment. When the reshipment
is due to the board being damaged
during shipment from AMC, or the board
is out of warranty, a purchase order is
required to complete the repair.

Repackage the board in the original
packing material or an equivalent
substitute, and enclose in a corrugated
carton suitable for shipping. Seal the
shipping carton securely, mark it
FRAGILE, and address to:

Advanced Micro Computers

Service Manager, OEM Products

3340 Scott Boulevard

Santa Clara, California 95051

TELEPHONE: (408) 988-7777

TOLL FREE:

800-672-3548 California

800-538-9791 U.S.A. (except
California)

5-3. USER REPLACEABLE PARTS

Listings of all user replaceable parts
is provided in table 5-1. Figure 5-1
is the component location diagram.

5-4. SERVICE DIAGRAMS

The Floppy Disk Controller component
lTocations are shown on the assembly
drawing, figure 5-1. Part numbers for
the components shown on the assembly
drawing are listed in table 5-1.

Schematic diagrams of the Floppy Disk
Controller are shown in figures 5-2
through 5-6. Active-low (logical @
signals are specified by an asterisk
(*) following the signal name.
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5-2

TABLE 5-1. USER REPLACEABLE PARTS.

AMC Part Description Location
Number

200032 Integrated circuit, Type 74LS04 ul, 10, 62
200081 Integrated circuit, Type 74LS164 uz, 5

200018 Integrated circuit, Type 74LS244 us, 27, 34
200084 Integrated circuit, Type 74LS109 vd

200045 Integrated circuit, Type 74LS00 ué

200004 Integrated circuit, Type 74LS74 u7z, 13,38, 39, 44, 68
200001 Integrated circuit, Type 74LS08 ug, 17, 61
200003 Integrated circuit, Type 74LS32 ug, 18, 19, 55, 64
210008 Integrated circuit, Type 7407 U1z, 63

200021 Integrated circuit, Type 74LS253 Ul4, 15

220027 Integrated circuit, Type 745257 ul6

200057 Integrated circuit, Type 74LS11 uz20

220022 Integrated circuit, Type 74S05 vzl

220017 Integrated circuit, Type 74S04 uze

200052 Integrated circuit, Type 7415138 uz23, 24, 45
200075 Integrated circuit, Type 74LS373 uz2s5, 35

280006 Integrated circuit, Type 8304 uze

200078 Integrated circuit, Type 74LS273 uz28, 29

210007 Integrated circuit, Type 7483A u3o, 36

200016 Integrated circuit, Type 74LS240 u3l, 37, 41
260028 Integrated circuit, Type 8085 u32

200080 Integrated circuit, Type 74LS260 u33

260009 Integrated circuit, Type 9517 u40

200020 Integrated circuit, Type 25LS2521 uaz

230012 Integrated circuit, Type 9114E u49, 50

280011 Integrated circuit, Type 8303 usl, 52, 58, 67
200085 Integrated circuit, Type 25052518 us3

220005 Integrated circuit, Type 74S139 us4

200082 Integrated circuit, Type 74LS670 us6, 57

260014 Integrated circuit, Type FD1771 ue0

200083 Integrated circuit, Type 74LS123 u65

200041 Integrated circuit, Type 25L52520 u66

200042 Integrated circuit, Type 74LS193 ue9

200035 Integrated circuit, Type 74LS163 u70

220016 Integrated circuit, Type 74S240 us9

220002 Integrated circuit, Type 74S00 ull

450019 24 Pin I.C. Socket u46, 47, 48
450021 40 Pin I.C. Socket u3z, 40, 60
690022 Switch, Recess Rocker, 6 POS. u43

340011 Capacitor, Ceramic .1™f, 50V, 20% c2, 3, 4
340002 Capacitor, Tantalum, 22™f, 15V, 20%

340047 Capacitor, Tantalum, 4.7™f, 16V, 20% €25, 26

310002 Diode, IN914 CR1, CR2
630029 Resistor, Carbon, 1K, 1/4W, 5% R1, 6, 7 14
630017 Resistor, Carbon, 4.7K, 1/4W, 5% R2, 3, 4, 10, 11
630033 Resistor, Carbon, 10K, 1/4W, 5% R5, 8, 9, 15
630065 Resistor, Carbon, 27K, 1/4W, 5% R12

630063 Resistor, Carbon, 47K, 1/4W,1 5% R13




TABLE 5-1. USER REPLACEABLE PARTS (Cont.).

AMC Part Description Location
Number

630014 Resistor, Network, 4.7K, 8 Pos. RP1, 4, 5
630057 Resistor, Network, 4.7K, 6 Pos. RP2

630056 Resistor, Network, 4.7K, 10 Pos. RP3, 6, 7
630500 Resistor, Network, 10K, 6 Pos. RP9

630508 Resistor, Network, 1K, 6 Pos. RP8

480011 8MHz Clock, 0SC Y1l
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Figure 5-5. Am95/6110 Schematic Sheet 4.
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