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1. INTRODUCTION

This document contains all required information

for production and board level maintenance at

factory of the Floppy Disk ControllerCR8047M,
which is a standard CR80M module.
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2. CIRR

The release status of the configuration items is

defined in the following

Configuration Item Release Record.

Single Bus Version: CSD/003/LST/0552
Dual Bus Version: CSD/003/LST/0586
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1. SCOPE
This document specifies the operation and Main Bus Inter-
face for ST FD CTRL/010--/00, single or dual bus type.
The modules are both parts of the CR80D Standard Product
Line.
The following versions are described:
CR8047D/010AB/00 Dual Main Bus
CRrR8047D/010A~-/00 Single Main Bus
1.1 Applicable Documents

Product specification CR80D
Mainbus
CsD/005/PSpP/0033

OEM Manual for Shugart SA 800/801 diskette storage drive.
Service Manual for Shugart SA 850/851 diskette storage
drive.

Maintenance manual for Shugart SA 800/801 diskette
storage drive.
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INTRODUCTION

The ST FD CTRL performs the interface between the CR80D
computer system and up to 4 floppy disc drives, type SA
800/850.

The dual bus version is designed for use in the high
reliable redundant system and the module may be accessed
from either main bus A or main bus B (connnector Pl or
P2). The module may of course, also be used in a single
bus system, if system software is able to handle the bus-
switch commands. (See section 4.6), and supply voltages
are increased in accordance to specifications (see sec.
4.5).

The drive(s) is (are) connected to the module via P3 and

a standard Floppy Disc Adapter (SFA), see figure 2.

T MAIN BUS B

&

P P1
ST. FO. CRTL
P3

SFA
#3 #2 # 1 DRIVE # 0

Fig. 2
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The single bus version is intended for small system, and

connection to the drives is normally performed via the

CSA module. See figure 3.
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| ST FD CTRL

# 3 #2 # 1 CRIVE # 0

Fig. 3
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3. FUNCTIONAL OVERVIEW

The modules perform necessary timing and buffering
between CR80D and the Floppy Disc drive.

The maximum buffer length is equal to 1 sector ¢ 128
bytes of data.

The drive interfacing hardware 1is identical on both
module versions.

Dual Bus Version

For use in redundant systems a busswitch is included for
dynamical switching between two main buses. The buss-

election is issued from the processing unit. TFigure 3.1-1

shows the functional block diagram of the module.
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Parity generating is performed at every CPU RIO operation
to the module. Parity check of received data at CPU WIO

is implemented. A failed check (Parity Error) will
cause:

a) The generation of an interrupt

b) The Parity Error bit in auto status to be set .

(See section 4.1.2)

c) If the failed dataword is a part of a "Normal
System Command" (see section 4.1.1) the
command 1s ignored. If the data word was parti-
cular for the sector buffer, normal actions as

described in section 4.1.3 will occur.

A Bus enable command to ‘either bus A or B must always be
issued, previous to any command to the controller part

(see section 4) of the module.

Further information about busswitching is described in

section 4.6.
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Single Bus version

This module does not include the switchable mainbus
interface and it will always respond to any valid I/0

command .

Parity generating and checking is not performed.

Figure 3,2-1 shows its functional blockdiagram
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4. SPECIFICATIONS

In this section the detailed specification is given.
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CPU Instructions

The Floppy Disc Controller accepts the follwing

instructions:

1) WIO: Write a 16 bit data word

2) RIO: Read a 16 bit data word

In order to use software designed for unmapped system,
two straps might be changed. This modification will make
the module also to accept:

1) CIO: "Control", i.e. write a command

2) SIO: "Sense", i.e. read auto status

It shall be noted that CIO functionally is equal to a WIO
in fact the only thing the modification do is to select
address bit 17 instead of bit 7 and addr. bit 15 instead
of addr. bit 6.

ACCESS RATE FROM MAINBUS

The internal operation speed is fast enough to ensure
proper mainbus service without any limits in software
access rate. One exception is the WIO-RIO sequence, which
will cause in an mainbus time out, if the access rate is
too fast. See table 4.1

INSTRUCTION MINIMUM TIME
SEQUENCE BETWEEN ACCESS
WIO WIO No limits
RIO WIO No limits
WIO RIO 4 usec

RIO RIO No limist

Table 4.1
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WIO, Write a System Command

The format of the system commands are shown on the next
pages.

Each command has as an integral part the Floppy Disc
drive number to which it pertains. This provides the
ability to intersperse commmands to different drives.
When a system command is given, transfers between the
formatter and the disc drives take place, and it is
necessary to wait for the completion of the command.

The completion of the command is indicated in two ways:

1. The additional status changes from BUSY to NOT
BUSY

2. An interrupt is generated
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SYSTEM COMMANDS:

CPU Instruction: WIO

ADDRESS BITS

1514 13 12 11 10 9 8 7 &6

FUNCTION

X X X X 0 X X X 0 0 A A A A A A Normal system

command. The
command type is
specified in the

data word.

X X X X 0 X X X 0 1 A A A A A A Reset RAM Buffer

pointer.

AA Module device address
XX don't care
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DATA WORD FOR NORMAL SYSTEM COMMAND

DATA BITS

1514 13 12 1110 9 8 7 6 5 4 3 2 1

FUNCTION

0 0 6 0 0 0 DD X X X X X X X X Select drive

0 0 1 0 0 0 D D T T T T T T T T Seek track

0 1 0 0 0 0 D D x X X X x X x X Restore head

0 60 0 1 0 s bbb R RI RU RI RI RRR Read initial Record

0 0 0 061 s b bR RIRI RIZ RTZ RTR RR R Write initial Record
6 0 1 01 S D DR R RIRI RU RRR Write deleted record
TT Track number (0:78)

RR Record (sector) number (1:26)

S Discette side (1:0)

DD Drive number (0:3)

XX Don't care

Limits of numbers (TT, RR, DD) are specified in brackets
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Command definitions follow.
Select

This command performs drive selection and presents the

following status (if the status condition exists):
1. DRIVE NOT READY
2. WRITE PROTECT
3. TWO SIDED

The selected drive would not be ready if a discette is
not properly installed or the drive is not up to opera-
tional speed. WRITE PROTECT status indicates that the
discette may only be read. TWO SIDED status indicates
that a discette with data tracks on both sides is instal-
led (SA 850 only).

Seek

The track number passed within the SEEK command is
located and verified automatically. If the verify does
not succeed within 4 revolutions of the discette, a SEEK
ERROR status is presented. A successful completion of a
seek indicated by track address comparison and CRC check
would set SEEK COMPLETE status. A CRC error would set ID
DATA CHECK status after four verify attempts. Present

track address is maintained for each drive at all time.
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Restore

The RESTORE command causes the drive to step out max. 256
times and tests for a TRACK 00 signal. Upon issuing 256
steps, if TRACK 00 fails to be detected, a RECALIBRATE
ERROR status 1is set. When the TRACK 00 signal is

detected, a verify is performed as for SEEK.
Read

The READ command is initiated after a SEEK or RESTORE
command. The drive orients to the sector number within
the command. Data is read from that sector until one of

the following occurs:
1. A full sector has been read
2. An error 1is detected

If the record ID fails to compare without an ID DATA
CHECK error after 4 disc revolutions, the READ operation
is terminated and an ID NOT FOUND status will be

presented.

If the data field CRC check fails, the status DATA CHECK
will be presented.
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Write

The WRITE command is initiated after a SEEK or RESTORE
command. The drive orients to the sector number within
the command and the FB data pattern indicating the record
address mark is written to precede the record data
field. The write operation continues until one of the
following occurs:

1. A full sector has been written

2. An error is detected
If the record ID fails to compare without ID DATA CHECK
error after 4 disc revolutions, the WRITE operation is

terminated and an ID NOT FOUND status is set.

Write Deleted Record

Identical to the WRITE command except that a F8 address

mark is written instead of a FB.
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4,1.2RI0, Read Auto Status

When a RIO instruction is performed,

the Floppy Disc 1I/F

will put the auto status, the format of which is shown on

the next pages, onto the Main Bus data lines.

RIO, Read Additional Status

When bit 7 in auto status is set,

find out, which condition caused it.

AD6 & AD7 are used to

The format of the additional status is shown on the next

pages.

RIO Formats

ADDRESS

R/W 15 14 13 12 11 10 9 8 7 6 5

1 0 FUNCTION

0 X X X X 0 X X X 1 0 A

0 X X X X 0 X X X 0 0 A

0 X X X X 0 X X X 0 1 A
AA = Modul Device Address

XX Don't Care

1}

A A Read Data From
Buffer RAM
A A Read Auto Status

A A Read Additional
Status
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R/W

WIO, Write Data

WIO transfers a 16 bit data word into the sector buffer
(16 bits times 64 word of RAM). The address of the RAM is

automatically incremented after each instruction.
NOTE: Before filling the sector buffer, the RAM
Buffer pointer should be reset, by issuing a

WIO System Command.

WIO is used before giving a WRITE og WRITE
DELETED command.

WIO Formats

ADDRESS

151413121110 9 8 7 6 5 4 3 2 1 0 FUNCTION

XX =

X X X X 0 X X X 1 0 A A A A A A WRITE DATA TO
BUFFER

Modul Device Address

Don't Care
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RIO, Read Data

RIO transfers one 16 bit data word from the sector buffer
(RAM). The address of the RAM is automatically
incremented after each RIO instruction. The readformat

is shown on next page.
When RIO is used after a DISC READ command, the sector
buffer contains the addressed sector, even if the status

bit DATA CHECK or DELETED RECORD was set.

(Reset) RAM Buffer Pointer

WIO (ADDRESS) is used to reset the address of the sector
buffer (16 bit times 64 words of RAM). The RESET POINTER
instruction should be used before issuing the first WIO

instruction while filling the sector buffer.

Note: The address of the sector buffer is
automatically reset at the start and at
successful termination of either of the
commands: READ, WRITE, WRITE DELETED.
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AUTOMATIC STATUS ERROR CODE
Bit Position Description Definition

0 Seek Complete

1 ID DATA CHECK

2 PROGRAM ERROR

3

4 DATA CHECK

5 ID NOT FOUND

6 EQUIPMENT CHECK

7 ADD. STATUS NOT
ZERO

8 WRITE PROTECT

9

10

11 DRIVE NOT READY

Seek command was executed successfull:s

CRC failed to compare in the ID field

Invalid command

"Indefined

CRC check failed on the data field

Search of the ID field was not

successful after 5 revolutions.

Resident Microdiagnostics failed

One or more bits in the additional

status (see later) are set

Selected drive is write protected

Undefined

Undefined

Selected drive is not ready
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AUTOMATIC STATUS ERROR CODE
Bit Position Description Definition

12 SEEK ERROR

13 RECALIBRATE
ERROR

14

15 PARITY ERROR

Upon completion of the SEEK or
RESTORE command, the track address

does not compare

Track 00 was not detected in

response to a RESTORE command

"Tndefined

Parity check of received data

from Mainbus, failed. Parity

error detected.
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ADDITIONAL STATUS CODE

Bit Position Description

Definition

0 DISK CH O
1 DISK CH 1
2 DISK CH 2
3 DISK CH 3
4 DEL REC

5 : OVERRUN

6 BUSY

7 TWO SIDED

8-15 UNDEFINED

Disk Change, Drive 0
Disk Change, Drive 1
Disk Change, Drive 2
Disk Change, Drive 3

DELETED RECORD, i.e. a F8 AM

found during a read operation

HANDSHAKE ERROR, transfer
between floppy disk drive and

sector buffer failed

The formatter is executing a

command

The selected drive contains a

two sided discette
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4.2 Data Format

CR8047D/010AB/00 1is designed for 1IBM soft

formats with following specifications:
Single Density (FM): 128 bytes/sector
Standard Floppy: 26 sectors/track

77 tracks/side
1l or 2 sides/discette

sectoring

(IBM 3740)

(1 - 26)
(0 - 76)
(0 - 1)
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4.3 Timing of Operations

Head Loading and Unloading

The head is loaded each time a READ,
to be executed.

The head is unloaded:

WRITE or VERIFY is

1) When the unit number is changed or
2) When 0.5 sec. has lapsed since the latest reading or
writing

In the specifications below, "head load"

time is 35 ms if

the unit number has been changed or more than 0.5 sec.

has lapsed since the latest disc operation. Otherwise
"head load" is 0.
SEEK: With VERIFY: 1) no-of-track . track-to-

track +

or

settling + latency

2) head load, whichever is largest
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Drive Type SA850 SA800
track-to-track 3 ms 10 ms
settling 15 ms 15 ms
latency <7 ms <7 ms
arv. SEEK
+ VERIFY 100 ms 280 ms
RESTORE: Max. 77 track-to-track
Min. 35 ms
READ OR Head load + latency + length
WRITE:
Latency: SAB850 SA800
<170 ms <170 ms
Head Load: See text "Head loading and unloading" above.

Length (single sector) for SA800/850: 7 ms
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The following 3 figures show 3 sequences used in normal

operation using interrupt:

Seek or Restore Sequence

.SEEK” OR ,,RESTORE "

INT.

.READ FD. (RTL

[ “status*

FD- FUNCTION |1/0| FD.DISK OPERATION : HEAD

MOVING |

. BUSY” RE

RE

“0u

TYP. 25 MSEC » NO OF TRACKS - CONSTANT

Write Segquence

’——,, LOAD ADDRESS POINTER"

» WRITE  SINGLE"
. WRITE MULTIPLE
WRITE DELETED

10 m |66 x wm

]

INT.
IJ LREAD FD RTL

STATUS *

FD - FUNCTION {110 DATA —BUFFER

| [iro] Fo. o15K.0P: pATA = DiSK.

I o

. BUSY™ -0

1 RE
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Read Sequence
READ  SINGLE READ FO (RTL
OR READ MULTIPLE STATUS
T
1o | 64 ri0 ]
FD-FUNCTION [1/0{ FD.DISK OP : DISKDATA <=BUF (1o suFFER — @D |
"BUSY*  "O" 1 - vy - I “ o~
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4.4 Interrupt Conditions

The Floppy Disc I/F generates on interrupt when one or

more of the following happens:

a)

d)

Its status changes from busy to not busy

When the disc drive door 1is closed after

changing the disc

When the controller detects a parity error of
received data from Mainbus (During CPU WIO

operations)

At the completion of the internal test routine
(BIT)

Action c), d) is not taken by the single bus version
of ST FD CTRL.
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The priority and device address are programable by means

of Si:
1 2 3 4 8
—_— OPEN
SW 1 - 6 define device address in binary code.

1 is LSB

SwW 7 - 8 define interrupt priority in binary code.

7 is LSB

An open switch is equal

to a logical one.
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4.5 Power Requirements

Dual Bus Version:

+5V Pin No. AB 40 - 41:

+12V Pin No. AB 14:

The power consumption listed is the total amount,
either the A-BUS or the B-Bus

Single Bus version:

+ 5V Pin No. AB 40 -
+12V Pin No. AB 14

41

4.2A
25 mA

3.2A
25mA

from
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4, Busswitching Commands
These commands can be issued from every address sourcing
module during either a WIO or RIO operation. The
busswitching can be controlled from the A or B Bus.
Command Format
CPU instruction. WIO, RIO, SIO or CIO
ADDRESS
1514 13 12 11 10 9 8 7.6 5 4 3 2 1 0 FUNCTION
X X X X 1 0 0 X ¥ X A A A A A A Disable module,
reset
X X X X 1 0 1 X X ¥ A A A A A A Enable switch,
reset
AA = module device address
XX = don't care

Disable Module, reset

By this command the Floppy Disc Controller is disabled
from both main buses and the module is reset to a well

defined state.

The command will cause the TEST LED to turn on.
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Enable Switch, reset

By this command the Floppy Disc Controller is disabled
from the other bus, and enabled onto the bus, which is
sourcing the command. Furhtermore the command will clear
the module. Transfer on the other bus will be destroyed.

Enabling of an already enabled Bus I/F will cause a
program clear (PCL) signal to the 1internal Micro

Controller.

NOTE : Any PCL-commands to the module will force
Micro Controler to 1its BIT sequence. (See

section 7).

The enable command is internally latched, and thus perform
a permanent enable state, until a bus disable command is

received or an internal powerfailure is detected.
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4.7 Front Panel LEDS

On the front panel five LEDS are mounted.

"POWER" (green) 1is turned on when the +12V and +5V are
turned on. Both power voltages are supervised
by power detection circuits.

The LED is on 1if the V (normally 5.0V) is

CccC
above 4,85V and VDD (normally 12,0) is above
11,7v.
"TEST" (red) is turned on after every Master Clear.

The LED is turned off after end of
BIT sequence of internal microprogram.

(See section 7)

"BUS A" (yellow) indicates that the ST FD CTRL is

enabled onto Main Bus A.

"BUS B" (yellow) indicates that the ST FD CTRL is

enabled onto Main Bus B.

Note: Both BUS-LEDS are turned off at
power up
The BUS-LED's are never active at

the same time.
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"BUSY" (yellow)

busy executing system commands

mation in statusword description)..

NOTE:

4.8 Mechanical Dimensions

The device is a standard 1M CR80D module with 3

is turned on when the ST FD CTRL is
(further infor-

The single bus version is only

equiped with "POWER" and "BUSY" LEDS

3 x 43 pin edge connectors for Main Bus Interface and 1/0

connections.

Height: 412.6 ﬁm
Width: 17 mm
Length: 304 mm
Weight: 1,1 kg.
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STRAP OVERVIEW

Dual Bus Version

Application: Drive: SHUGART SA 800/850
Discette Format IBM 3740

SR1 in position B

SR2 B

SR3 A

SR4 A

SRS B

SR6 B

SR7 B

SR8 B

SR9 B

SR10

SR11 A

SR12 B

SR13 B.

SR14 B

SR11 must be mounted in position A, when issue 2 or newer

firmware (PROM 1768 ~-XX - 1774-XX ) versions are used

€lse mount in pos B.
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5.2 Single Bus Version
Application: Drive: SHUGART SA 800/850
Discette Format: IBM 3740
Software: Address bit 6 and 7 used to distinguish

command type

SR1 in position B
SR2 B
SR3
SR4
SR5
SR6
SR7
SR8
SR9 B
SR10 A

SR11 B
SR12 A

SR13 A

A
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5.3 Single Bus Version
Application: Drive: SHUGART SA 800/850
Discette Format: IBM 3740
Software: Address bit 15 and 17 used to

SR1 in position

SR2
SR3
SR4
SR5
SR6
SR7
SR8
SR9
SR10
SR11
SR12
SR13

distinguish command type. This
strapsetting is‘'valid for "old"
driver software (AMU and System
ONE FD BOOT).

o R T - B
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6. SCHEMATIC OVERVIEW FOR COMMAND DECODING
CPU AD7 ADG R/W
INS. AD17 AD15 R/W Function
SIO ] ) ] Read Auto Status
CIO @ ) 1 Write Command
SIO @ 1 0] Read Additional
Status
CIO )] 1 1 Clear Pointer
RIO 1 @ @ Read Data from
Buffer' .
WIO 1 ] 1 Write Data from
Buffer
RIO 1 1 0] Reserved
WIO 1 1 1 Reserved




CSD/005/PSP/0078

sign/date page
STANDARD FLOPPY DISK CONTROLLER BBP/820916 35

repiace project
CR8047D/010XX/00 BBP /810825

7.BUILD IN TEST (BIT)

This section is only valid for the dual bus version.

After Power-up 3 LED's: POWER, TEST and BUSY on the front panel
will turn ON, indicating the following:

A power failure is detected (durﬁng power—-up), the busswitch is

disabled. The module is ready to start its BIT when it receives an

"Enable Busswitch Command" {See section 4.6).

When the module is runnning its BIT and if an error is detected it
willnot respond to Mainbus access concerning the command (WIO and
RIO) described in section 4.1.

The Maximum execution time for BIT is approx. 4,8 sec, and
if an interrupt is not received from the module within this

time, an error is detected.

An H/W error detected during BIT will force the module toc
1 welldefined state and the Test LED will remain lighting.

If the BIT is completed without any error detected, an
interrupt is generated, the status register updated, and
Mainbus access is serviced. The BIT sequence will clear
the buffer RAM. ;i

The BIT-sequence will also be activated by receiving a PCL.

(see section 4.6).



L-1651

CSD/005/PSP/0078

STANDARD FLOPPY DISK CONTROLLER

CR8047D/010XX/00

"sign tate

BBP/ 820916 .

CDagye

project

BBP/810825
BIT Funtion
(POWER ON ) PCL
s
TURN ON TEST
LED HIW
DELAY 64 DELAY TO INSURE
MICRO SEC INTERNAL VOLTAGE/
. CLOCK DETECTORS
ARE STEADY
TURN ON BUSY
BIT
MODULE OK - 7
ERROR

CLEAR BUSY
AND TEST

SEND INTER-
RUPT

RATION

NORMAL OPE - /////

|

EXIT:

VIA PCL OR INTERNAL
CLOCK OR VOLTAGE

ERROR

Figure 7-1
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l. SCOPE
This manual describes the detail function of the Standard

Floppy Disc Controller, CR8047M/010XX/00, which is a part of
the CR80M product line.

Applicable Documents

L. Product Specification,
ST. FD. Ctrl. CR8047D/010XX/00
Doc. NO.: CSD/005/PSP/0078

2.  OEM Manual for SHUGART SA800/850

3. Users Manual,

Micro Assembler MICAS

Doc. NO.: CSS/0000/USM/0019
4, Blocked Schematic 1-275 4 Sheets
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2.

INTRODUCTION

This document describes the detailed function of the
CR8047M/010XX/00 Floppy Disk Controller.

Following versions are described:

CR8047M/010AB/00 Dualized Main Bus I/F
CR8047M/010A-/00  Single Main Bus I/F

The Floppy Disk Controller interfaces the CR80M Computer to
max. 4 floppy disk drives.
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. 3. Theory of Operation
Since the ST. FD. CTRL. consists of 3 major functional blocks
(see figure 1), the functional description will be devided into 3
8
sections, one for each functional block.
r— T = =
| ST FO CTRL DUAL BUS , |
' |
1| . |
A-8US FLOPPY l
5 MAIN BUS MICRO 01K ! TO FLOPPY
| SWITCH CONTROLLER FORMATTER/| oHSK
| CONTROL { ORIVES
’ 8-BUS : |
|
{ INTERNAL MAIN BUS. |
e e e e e e e
T T ST T T T T T T T
| ST FO CTRL SINGLE BUS [
i 1
| |
l FLOPPY ; , o
TO FLO
l BUS MlVCRO DISK 53 .
SS'SN 2 1/F K—X contRowerfE— Fo RMATTER/‘(-]L—* oK
f CONTROL |
| |
l
| |
| | |
S
Figure 3-1
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3.1

Main Bus Switch

This section is only valid for the dual bus version. Sections
3.1.1-3.1.5 describe the main bus switch, which is used in
redundant systems for dynamical switching between the 2 Main
Buses. Figure 3.1-1 shows a Block Diagram for the Main Bus
switch.
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3.1.1

3.1.2

L-ADR-1 A Bus Driver/Receiver
L-BDR-1 B Bus Driver/Receiver

The interface towards the Main Bus is designed to stay in the
high impedance state during power up/down. The
receivers/transmitters are disabled until the ST. FD. Ctrl
receives an "Enable and Reset" command as described in
section 3.2.1. The control, data and address signals from the 2
Main Buses are gated onto an internal Main Bus with timing
specifications in accordance with CR80M Main Bus

specifications.

L-ABD-1 A Bus I/O Decoding

L-BBD-1 B Bus I/O Decoding

The ST. FD. Ctrl. accepts the following I/O commands.

ADDR. 17 12 11 6 5 0

Wiz [

Command Module
Code Address
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Command Code

ADI1-6 Function

000XXX  Normal I/O operation, i.e. Read or Write
100XXX Disable Bus I/F, Reset
101XXX  Enable Bus I/F, Reset

I[f LS1, LSO = 00 and address 0-5 match the module address
switch setting (L-MADSS-1) the command code is decoded by
the programmed PAL CR1590/CR1591.

If the module receives a normal I/O command, the signal 1/O(L)

is activated during the transfer.

If the module receives a command for the bus switch,
CR1590/CR1591  generate  the  control  signal for
connecting/disconnecting the internal and external Main Bus.
The timing diagrams on fig. 3.1.2-1 and 3.1.2-2 show the
handshaking between the A Bus switch logic and B Bus switch

logic for swithing between the two buses.
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The signal FFB(H) shown on fig. 3.1.2-1 and 3.1.2-2 has no
effect for the function of ST. FD. Ctrl. since the signal is tied

"0"-level.

To prevent latch up of I/O decoding logic, due to the lack of
Main Bus clock, two retrigable one-shots are included as
watchdogs. Further these circuits will disable the actual bus
I/F if the corresponding external bus disable signal (EABD or
EBBD) is activated.
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3.1.3 L-ARID-1 Main Bus A Interrupt and Response Driver
L-BRID-1 Main Bus B Interrupt and Response Driver

When the module has received an enable command and during a
disable command the signal AOK(H)/BOK(H) is set, provided
that there is no power failure. This enables the drivers for
Response RS(L) and Interrupt Request INR(L). Furthermore the
signal is feed to the A Bus/B Bus Indicator led on the front
panel.

3.1.4 L-CL- ]| Clear Logic

. Two clear signals are generated by the bus switch logic, PCL(L)
(Programmed Clear) and HCL(L) (Hard Clear). Programmed
clear is activated during all commands to the bus switch and
resets the module to a well defined state. Hard clear disables
the sending of interrupts immediately, while programmed clear
disables the sending of interrupts at the end of an interrupt

request cycle.

The signal Master Clear (MC(H)) on the Main Bus is normally
not used in the ST. FD. Ctrl. It is possible to enable Master

Clear with a strap for test purpose.

‘ Figure 3.1.4-1 shows the Timing Diagram of the Clear
situations in the dual bus ST. FD. Ctrl. Figure 3.1.4-2 shows
the Block Diagram.
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‘ Clear Logic Block Diagram Dual Bus Version
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Figure 3.1.4.2
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3.1.5

C-PS-14&2 Power Switch

C-VD-1 Voltage Detector

The module receives power from Main Bus A and Main Bus B. In
case of a power drop out on one bus, the power switch controls
that all power is taken from the other bus, and no power failure

occurs.

The power switch includes a current limitting function with fold
back. Furhtermore a PTC, R24, mounted on the heat sink for
the two power transistors Q2 and Q3 ensures that the voltage
regulator is "shut down" if the temperature of the transistors
exceeds 100°C. |

By means of a delayed ground pin DELGND on the A-Main Bus
connector, power is not supplied to the board before all other

pins are connected.

The voltage detector supervise Ve and will in case of voltage
drop-out (V. less than 4.8V), immediately disable both Main

Bus interfaces, and cause the issuing of proper clear signals to

the controller part of the module.

14
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3.2

Micro-Controller L-MIC-1

The controller part of the FD. ST. Ctrl. is built around the
micro sequencer AM 2910 and the ALU AM2901 (fig. 3.2-1). The
micro program is stored in 7 PROMS, which together can
deliver a 512 x 56 bits wide micro word. The PROMS get their 9
bit address MIA 8:0 from the 2910. The different bits of the
micro PROMS are divided into groups, and the signals AW]1:0
are used for controlling the ALU. The ALU consists of 2 4-bit
slices, which in parallel acts as an 8 bit ALU. Depending of the
control word (AW11:0) the ALU can fetch data from either its
internal registers or from the I-Bus (IB7:0). The result from the
ALU is outputted on the AB-Bus (AB7-0). A single line ALZ
(actually the zero flag) teels the sequencer, if the ALU-result

was zero or not ("1"if true).

Some other PROM signals (data bits) are used to control the
sequencer, and in this way the 2910 is able to address its own
next operation code. And depending of the operation code and
the state of the ALZ-signal the 2910 will decide whether to

branch or not.

The branch address can be fetched from either the direct
address input (Lines SH3:0 and HAS8:4) or the 2910's internal
registers. The four least significant branch addresses SH3:0 can
be chosen between HA3:0 or BA3-0, under control of the
sequencer by means of the MAP-signal. - When the micro
controller detects a valid CR80M Main Bus access by polling
the ARQ signal, it will read the address register (L-ALIR-1), via
the selector (LS157), controlled by the MAP line.

15
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And simply decode the system command issued from the
CR80M, by means of a multi branching technique, where the &
LSB's of the jump address is a direct copy of the combination of
the SH3:0 lines.

To insure proper initialization of the micro controller a special
clear signal, CLMIC is generated by the Main bus logic (PAL
CR1776). When a clear condition occurs (see section 3.1.4) the
CLMIC synchronously will disable the output of PROM which
delivers the instruction to the 2910. Because of the pull-up
resistors and the &4 inverters, this disable will force a "Jump to
Zero" instruction (OH) to the inputs of the 2910, and in this way

gets the micro controller to run its start-up program.

16
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3.2.1

3.2.2

L-IBDR-I Internal Main Bus Data Receiver

Data from the Internal Main Bus (Int.BUS) to the micro
controller are latched on the rising edge of ARQ. The fetched
data are transferred to the IBUS under micro control by the
signals RML and RMU (Read Main bus Lower byte and Upper)

L-IBDD-! Internal Main Bus Data Drivers

Data read by the CR80 are clocked to the int. bus, on the
positive edge of REL and CPUP. These signals are delayed half
a micro cycle compared with LML and LMU from the micro
PROMS to ensure data set-up time on IBUS.

18
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3.2.3

3.2.3.1

The tri-state control (DMD) of the data drives is performed by
Main Bus logic (PAL CR17786)

L-MBL-1 Main Bus Logic

The Main Bus logic does perform necessary handshake between
the internal Main Bus and the micro controller. Because the
main logic is different for the two controller versions, 2

explanations of operation will follow.

Single Bus Version
Read Cycle

A read cycle starts when ITRQ goes high and R/W is low, and
the device is ready (ACC(L) = | and ARQ = 0).

ACC(L) = 1 will synchronous enable the address comparator,

and make the system able to recognize a valid CPU Access.

A positive recognize will synchronously set the ARQ line (which
clocks the Main Bus receivers). Simultaneously the DMD,
ACC(L) and RWI goes low and ARQ high. ARQ high will start
internal micro controller action.

When the micro controller has completed its operation, it
terminates by sending a SRL signal (SRL = gated LML)

19
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3.2'3.2

3.2.3.3

The Main Bus logic interpret SRL as a completion signal for the
Main Bus operation and issues the response signal. (See figure
3.2’0301-1)

Write Cycle

This is performed in the same way as the read, except RWI goes
high, and DMD remains high.

Due to the ability of the controller to latch data written by the
CR80, it will send a response signal faster than in case of CPU
reads. (See figure 3.2.3.1-1)

Dual Bus Version
CPU Access Cycle (RIO and WIO)

This section is only valid for dual version of the ST. FD. Ctrl.
A read cycle starts when IO(L) goes active (See Timing Diagram
2.3 in bus switch section) and IR/W is low, and the device is

ready (ACC(L) = | and ARQ = 0)

A write cycle starts on the same conditions a read, but IR/W is

high, and the device is ready.

The timing of the cycles is shown on figure 3.13.

20
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3.2.3.4

Clear Conditions

A CPU WIO-instruction with address bit 11 high will cause the
Single bus STFD CTRL to be cleared. The clearing will force

the mainbus logic to issue a RS immidiately after the reception
of the command. The interrupt circuit will remain sending (if
any previous request from the Micro Controller) until
succesfully serviced. See timing figure 3.2.3.1-1 The internal
voltage and clock detectors and the MC signal from the main,
are also able to clear the module. This clearing treat interrupts
sendings, in the same way as descriped formerly.

The dual bus version handles 2 different clear situations as

explained in section 3.1.4.
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3.2.3.5 L-TIM-1 TIMER

The timer delivers a signal Té64 to the main bus logic 32 micro
sec. after clear signal MODCL from the main bus logic. The
Té4 signal determines the length of the CLMIC signal when it
clears the microprogram after a CPU-WIO instruction with AD
11(PCL) high, see timing diagram 3.2.3.1-1. The TIMER signal
from the timer will change a bit in the input register every 128
us and is used as timereferende for timedepending operations in

microprogram execution.

23
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3.2.3.6 L-RAM-l Buffer RAM

The purpose of the RAM circuit is to establish a buffer storage
between the CR80 and the floppy disc read/write mechanism.
Figure 3.2.3.6-1 shows the timing diagram for RAM operation.
The data patches for the different operations are shown in
section 3.2.3.7.

When data is moved from RAM-buffer to the floppy disc
formatter (FD1791), it is necessary to use a time multiplexing
technique, since both data and RAM address is transferred on

the AB-BUS.

The RAM circuit is prepared for future expansion of buffersize.

1 MICRC -

LAz e e 1
LML (LMU) l |

ReLerery 1L

I-BUS R0 XCOOOOK

Figure 3.2.3.6-1
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3.2.3.7 Data Patch at Different STFD CTRL Operations.

ALU

e

RAM 4+ 1+
A 0 1B Yd" _‘/L’,D 1791 9

MAIN BUS [/F

—~—— RAM DATA —= 1791 T

— — 1791 DATA = RAM

Figure 3.2.3.7-1

1791 P—> 9

MAIN BUS I/F

——— ALUY DATA = ALU O

sereseeRAM DATA —CR 80
—-—CR 80 DATA — RAM

Ficqure 3.2.3.7-2
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3.2.3.8 Interrupt sending logic dual bus version

The detail function of this circuit is given in accordance to the
detailed block schematic fig. 2.3.8-1.
The Micro Controller is able to control the interrupt sending in

two ways:

a) The CLBY signal is the interrupt requesting signal. The
CLBY signal is an 250 nsec puls from the Micro
Controller, and is latched by the interrupt logic, if no

interrupt clear signals is present.

b) The CLIN *) is the interrupt clear signal. This signal will
release the interrupt request latch. An already sending
interrupt will continue the present 1 MHz cycle, but don't

retry if mismatch.

The bolean expressions of the interrupt logic is shown in

firmware description section.
Figure 3.2.3.8-2 shows the timing diagram.

*)  This signal is shorted to PCL(H) signal in ST. FD. CTRL's

equipped with issue 3 or newer firmware versions.
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3.3

L-FF-1 : Floppy disc formatter.

The circuit is shown on sheet 4 of the blocked schematic.

The formatter function is build around the LSI-divice FD 1791,
which perform all the control and handshake to a standard
OEM-Floppy disc drive. Detailed information about FD 1791 is
shown in appendix A. In the Floppy disc controller module, the
FD 1791 works as, what you might call, a subcontroller, to the
micro controller (L-MIC-1). The signals to and from the FD1791
can be divided into three groups. One group for control and data
transfer between the Micro Controller and the formatter chip.
The second group of signals are control and data lines between
FD1791 and the Floppy drive(s). The third group are controllines
between the micro-controller and the floppy drive(s). The
second and third group are feed and received via drivers and

receivers. See Figure 3.3-1 (Block diagram)
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3.3.1

RCK:

TROO:

Index:

WRPT:

Signal Description

The following description is an explanation of the function and
purpose, of the different signals within the Floppy disc
formatter part of the ST.FD. CTRL.

Read data. Data input direct from drive. The signal is input to
the dataseperator.

Raw Read. Data input signal equal to RD from drive, but
syncronized to the system clock. The signal is an output signal
from the data seperator, and consist of pulses which have a

negativ edge, for each recorded flux transition.

Read Clock. A nominal square-ware clock signal derived from
the data streen. The phase is relativ to RR (see timing diagram
fig. 3.3.2.1), and is important, but polarity is not.

Track 00. Signal derived from the selected drive, indicates that

read/write head is in position, track zero.

Index. Signal derived form the selected drive. A pulse indicates

when the indexhole is encountered on the discette.

Write protected: Signal derived form the selected drive. The
signal terminated every write command to the drive, and
inform the Micro Controller and formatter about the

protecting.
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SISEL: Side Select. Output signal from the Micro Controller, inform

HDLD:

STEP:

the selected drive, which side on the diskette the controller
want to access.

Logical 0 is equal to side 0.

Logical 1 is equal to side 1.

Head Load. Output signal from the Micro Controller The signal
will force the read/write head against the media.

STEP. Output from the FDI1791, each pulse will move the

DIRC:

stepper motor in the drive one stroke.

Direction. Output to the floppy drive, to control the direction
of the movement of the read/write head.

Logical "1" will move head against track 76

Logical "0" will move head against track 00

Write gate. Output signal to the floppy drive. The signal is
made valid before writing on the discette is performed, enable

writing logic in selected drive.

Write Data. A composite clock and data pattern to the floppy
drive. The controller sends write data stream fast enough to
maintain synchronization with the rotational speed of the
diskette.
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READY:

(0-3):

BBP/820413
XR
(0-3): Ready from diskette drives. The signals indicates that drive

electronics are ready to read or write. The signals are received

by the formatter and the Micro Controller.

Ready. Input to the FD1791, inform the formatter about the
state of XR-lines. The specific one XR-signal is selected by
the corresponding DR-signal. The ready line is High if all DR-

signals are zero.

Drive select. These signals are issued by the Micro Controller,
which selects one of the drives a time. The DR also control the
Ready-selector, so that only the corrending Ready signal is send

to the formatter.

Head Load Timing. Input to the FDIL791 from the Micro
Controller.

The signal tells the formatter, that the HDLD-signal already is
sent to floppy drive and the head load time is expired, and
read/write head is stable against media. Head load time is

determined by drive type. (difference in mechanical delay).



CSD/005/FNC/0032
BBP/820413

DENS:

DAL
(0-7):

Density: Input to the formatter from the Micro Controller. The
signal select single or double density operation of the diskette
formatting. (MF or MFM).

Note: The signal is optional for future design. The
date-seperator and firmware of the
CR8047M/010XX/00 is not able to handle MFM
operation and only single density formatting is
performed. The DENS line is tied to "1"-level.

Data Bus: These signal-lines are a bidirectional databus

DRQ:

INTRQ:

between the Micro Controller and formatter chip. The bus

signals are inverted data.

Data Request: Signal from FD 1791 to Micro Controller. It
indicates that the dataregister contains data to the Micro
Controller when the FD1791 reads data from the diskette. In
write mode DRQ indicates an empty dataregister. The DRQ-

signal is reset when serviced by the Micro Controller.

Interrupt request: The signal is issued by th FD1791 to the

Micro Controller. It is set at the complition of any command.
INTRQ is reset when the Micro Controller reads the status
register or loads the commands register in order to start a new
task.
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A0-Al:

Address signals Input sipnal to the FD1791 from the Micro

WDIC:

Controller, is used to seperate between the different internal
registers in the FD1791.

Write delayed to 1791. Signal from the Micro Controller to the

R1791:

FD1791. WDIiC is used to enable writing to the formatter. The
signal is delayed 125 nsec to ensure enough set-up time on the
A®-Al lines before enabling the 1791's write logic. A write
operation from the Micro Controller is performed with the
data-driver (F-DD-1). The datadriver is enabled synchronious to
the microclock. (4 MHz)

Read from 1791: Control signal to the formatter chip from the

micro controller. Issued when the microcontroller wants to read
data or status from the FD1791. To ensure proper Set-Up time
of the address lines AO-Al is the RE (READ ENABLE) line to
the FDI79]1 delayed 125 nsec. The delayed controlsignals is
named TD.

Transfer Delayed: Signal used, when the Micro Controller wants

to read from the FD1791 (see R1791). The signal do also control
enable lines (IG and 2G) of the data driver (F-DD-1). This will
prevent against collision between output drivers of the FD[791

and the datadriver.
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Master Reset: Input signal to the FD1791 from the Micro

Controller. The signal resets the chip and load Hex 03 into the
command register. Because of this loading the FD1791 will
execute a restore operation when the MR goes high, regardless
of the state of the READY input. Also Hex 0! is loaded into the

sector register.

386
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3.3.2

L-DSEP-1 Data Seperator

The job of this circuit is to decompose the read data (RD) from
floppy drive(s), to 2 signals Raw Read (RR) and Read Clock

(RCK). See sec. 3.3.1
Figure 3.3.2-1 shows the timing diagram.

Data Stream from disc.

Example with DATA = D2

l BIT l BIT l BIT l BIT l BIT l 8IT , BIT l 8T l
0 1 2 3 , 5 6 7
CATA 0 1 0 0 1 0 1 1
C C 0 ¢ c c 0 ¢ C o cC 0 ¢
RD H U N Tt nn
| }<l~us >’: #2}54
RR 1 [T i1 I R

Rk XXX XX O X X X X X X

Figure 3.3.2-1
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3.3.3

3.3.4

3.3.5

F-DR-1: Data Receiver

F-DR-1: Datadriver

Buffers which interface the FD 1791 and the Micro Controller.
Further the buffers perform datatransfer from AB-BUS to IBUS

under micro control, See section 3.2.3.7

F-CR-1: Command register

This register is an dedicated output port used by the Micro
Controller to output different controlsignals to the drive(s), FD
1791 and DR-mux.

L-PAR-I : Parity logic.

This paragraph is only valid for the dual bus STFD CRTL. The
parity logic does perform parity bit generation of the dataword
read by CR80 during RIO operation. The circuit does also
perform parity check of received data, during CPU WIO
operations. The output of the parity checker is feed to the
IBUS, when the Micro Controller shakes the RRDY-line.

38



CSD/005/FNC/0032
BBP/820413

4.

Signal specifications

The electrical specifications are provided for the 3 connectors
on the module, fig 4.1-1, 4.1-2, 4.2-2, shows the pin lay-out.

General about mainbus signal

For use in redundant channel crates the CR8047M/010-AB/00 is
equiped with dualized mainbus interface. The interface is
functional and fysical identical, the only exception is the
ground connection to the +12V bus-switch, which is only
connected to Mainbus A (plug 1) terminal. B39. The terminal is
shorter as the others, giving a automatic disable of the two
mainbus infaces, to prevent against harzardeous busaccess,
when the module fysical is removed or inserted in the crate,

while the computer is running.

The main bus I/F of the single bus version CR8047M/010A-/00
is identical to Main Bus A I/F of the dual bus version, except

pin B39 which is a normaly ground connection.

In the following section, only one mainbus I/F (BUS A) will be

specified.

39



CSD/005/FNC/0032
BBP/820413

4.1 Main bus signal specification.

Power Consumption:

40

Dual bus version: + 5V 4,2A
+12V 25 mA
Single bus version: + 5V 3,2A
+12V 25 mA
Response time: t rs read < 2,8 usec
. trs write < 650,- nsec
*) t.o busswitch command < 400,- nsec

*) only for dual bus version
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Signal lines.

The levels for all the mainbus signals are normal

TTL-logic levels ie:

High level: 2,0 < VH < 5,0V

0V < VL < 0,8V
The following subsection will specify the Main Bus load
caused by the modules input lines.
Signal sinking lines.

i Iy

(A) (B) DA 0-15,UP,LP :  -200 uA 80 uA
(A) (B) AD 0-8,11,17,15 :  -200 uA 80 uA
(A) (B) AD 9-10 :  -40uA 160 uA
(A) (B) LS@-1 :  -400 uA 40 uA
(A) (B) R/W : =200 UuA 20 uA
(A) (B) TRQ :  -800 uA 100 uA
(A) (B) AE :  -400 ua 50 uA
(A) (B) INA :  -400 uA 50 uA
(A) (B) MC :  -400 uA 80 uA
(A) (B) @1 (1MHZ) i -400 uA 50 uA
(A) (B) @1 (8MHz) : -1,2uA 150 uA

41
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Signal sourcing lines.

IoL@ Upg=04V  (A)(B)DAO-15, UP,LP: -16 mA
loH@ Uo=24V  (A)(B)DAO0-15,UP,LP: 8mA
Iy Tri-state (A) (B) DA 0-15, UP, LP: +/-200 uA

IOLQ Ug = 0.4V (A) (B) RS, INR: - 40 mA

Ly during off (open collector output): -250 uA
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Main Bus Connector Pl
A-BUS
Rear View
B A
gnd 43 gnd
gnd 42 gnd
A5V 41 A5V
A5V 40 A5V
*)Delay —>  gnd 39
(delaygnd) gnd 38 AQ2
gnd 37 AAE(L) *1)
36
gnd 35 APl
gnd 34 AR/W(L/H)
gnd 33 AINR(L)
gnd 32 AINA(H)
gnd 31 ATRQ(L)
gnd 30 ARS(L)
AMC(H) 29
ALP 28 AUP
gnd 27 gnd
ALSL 26 ALSO
17 25
15 24
23
11 22 10
9 21 g
ADDRESS (ADD) gnd 20 gnd ADDRESS (AAD)
7 19 6
5 18 4
3 17 2
1 16 0
gnd 15 gnd
+12VA 14 +12VA
gnd 13 gnd
12
11
gnd 10 gnd
15 9 14
13 8 12
11 7 10
9 6 8
7 5 6
DATA(ADA) 5 4 4 DATA (ADA)
3 3 2
1 2 0
gnd 1 gnd

Figure 4.1-1 cont.
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*) Normal ground connection on the single bus version
*1) Do not effect operation of single bus version
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Main Bus Connector P2

. B-BUS

(Only valid for the dual bus version)

Rear View
B A
gnd 43 gnd
gnd 42 gnd
B5V 41 B5v
B5V 40 B5v
gnd 39 gnd
gnd 38 B@2
gnd 37 BAE(L)
36
gnd 35 B@1
gnd 34 BR/W(L/H)
. gnd 33 BINR(L)
gnd 32 BINA(H)
gnd 31 BTRQ(L)
gnd 30 BRS(L)
BMC(H) 29
BLP 28 BUP
gnd 27 gnd
BLSI 26 BLSO
17 25
15 24
23
11 22 10
9 21 8
ADDRESS (BDD) gnd 20 gnd  ADDRESS (BAD)
7 19 6
5 18 4
3 17 2
1 16 0
gnd 15 gnd
‘ +12VB 14 +12VB
gnd 13 gnd
12
11
gnd 10 gnd
15 9 14
13 8 12
11 7 10
9 6 8
7 5 6
DATA (BDA) 5 4 4 DATA (BDA)
3 3 2
1 2 0
gnd 1 gnd

Figure 4.1-2
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. 4.2 1/O Signal specification.

46

The signal lines are connected to perifical devices via P3.

Further P3 is used for external disable of the 2 mainbuses,

when the module is connected to the computer watchdog.

Generel about 1/O signal.

An "X"-letter is used as prefix for the signal names,

indicating a "Perifical signal™: The input lines are pulled-

up to Vcc-0,7V using 2K2 ohms resistors.

Qut-put signals are driven by open collector drivers

Input Signals:

XRO - XR3:
XTZ, XIN, XWP:
XTS, XDT, XRD:

Qutput Signals:

. XD0 - XD3

XWD, XSS, XHL
XWG, XDIR, XST

(Normally 5438 TTL-gate), without pull-up.

It U-osv Iy
2.4 mA - 630
-2.2 mA - 700
-2.2 mA - 700

38 mA
38 mA
38 mA

UlH = 2.7v

uA
uA
uA

IOGFF

250 uA
250 uA
250 uA
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WATCHDOG SIGNALS

Only valid for the dual bus version.

EABD(L)
EAD (L)

This signal will while active prevent against access from the A-

BUS.

EABD(L)

EBBD(L)

47

Figure 4.

2-1

This signal has the same function on the B-BUS as EABD(L) has

on the A-BUS.

L Max. 150 ns
[
Max. >
100 ns No A-BUS access possible
it
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A SEL (L)

This signal indicate when the A-BUS is enabled. During bus
switch commands from the A-BUS, the signal can go low even
if the A-BUS is not enabled (the response driver must shortly be
enabled to insure Main Bus handshake).

B SEL (L)

This signal indicates when the B-BUS is enabled. During bus
switch commands from the B-BUS the signal can go low even if
the B-BUS is not enabled.

4 8
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[/O-Connector P3

Rear View
B A
43
42 -
gnd 41 gnd
40 EABD(L)
ASEL(L) 39 EBBD(L)
BSEL(L) 38 gnd
gnd 37 gnd
36
35
34
33
32
31
30
29
28
27
26
25
XRD 24
XWP 23
XTZ 22
XWG 21
XWD 20
XST 19
XDIR 18
XD3 17
XD2 lé6
XDl 15
XDo 14 gnd
13
XRO 12
XIN 11
XHL 10
nd 9
§(SS 8 -
gnd 7
XTS 6
XR1 5
XR2 4
XR3 3
XDT 2
1

*) Not valid for the single bus version

Figure 4.2-2

*)

49
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5.1

INSTALLATION

This section describes the strap and switch setting of the ST.
FD. Ctrl.

The SR identification numbers mentioned are valid for the dual
bus version Hardware. Section 6.1 shows a cross reference list

to the single bus version.

Module Device Address:

8 switches in position Sl select the modules, I/O Address and

interrupt priority

Switch no. 20

T ——

I/0 module I/0 Interrupt

address priority
(SW1=LSB) ({SW7=LSB)

Figure 5.1-1
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5.2

Straps

SR1

SR2

SR3

located near UD7, might be used to introduce a
permanent disable of A-Main Bus interface. The strap
will in pos. A make it impossible for the module to
recognize its own module address, and because of that

never issue a response to the address sourcing device.

SR! in pos. A Disable A-BUS response
SR1 in pos. B Enable A-BUS compare

located near UD213, same function as SR1, but related to
B-Main Bus.

SR2 in pos. A Disable B-BUS response
SR2 in pos. B Enable B-BUS compare

located near UD31.

The strap might be used to make them Micro Controller
to accept different formats of system command (issued
from CR80OM system software), as command for same
function. Commands definition in document ref. 1. See
fig. 6.1.

SR3 in pos. A Select AD7
SR3 in pos. b Select AD17

51
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™o

located near UD31.

SR>

SR6

Same function as SR3, but select between AD6 and ADIS,
see fig. 6.1

SR4 in pos. A select ADé
SR#% in pos. B select AD15

located near UD3]
Same function as SR3, but select between ADS8 and R/W,
see fig. 6.1

SR5 in pos. A select AD9
SR5 in pos. B select R/W

located near UD31

Same function as SR3, but select between AD9 and
Logical "0". See fig. 6.1

SR6 in pos. A select AD9
SR6 in pos. B select "O"

SR10 located near Q2 and Q3

The strap might be used to enable hard master clear,

controlled from Main Bus pin B29.

SR10 in pos. A Hard MC from Main Bus

SR10 in pos. C Hard MC disabled

SR10 in pos. B Hard MC disabled from Main Bus,
but external hard clear might be issued from
test equipment during hardware test to the B
terminal of SR10
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SR13-SR14

located near UD30
The strap is set in different position in accordance to

promsize

SR1l in pos. A for. 27S35 (1024X8 bit)
SR11 in pos. B for. 27525 (512X8 bit)

located near UD33

The two straps are used to extend size and number of
RAM Buffer. Normally when used, as sector buffer for.
128 bytes (IBM 3740) the straps must be in pos. B.

13 14 | Buffer Size
B | 128 bytes :} Buffer 1
A | 256 bytes

B

A

128 bytes } Buffer 2
256 bytes

53
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FRCM

MAINBUS

AT\
-0
77 SR3 _A .
o 7
A1T N BC
abrs. I A6 < °
, -
A8 > °
SRS Ol INPUT |
R/IW N\ 08
(a2l AS (UD 27
ra QA
—

Figure 5.2-1
Command Format Strap Area

MICRG
CONTROLLER

S4
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SR7 located near UC4!

SR8 located near UD43 For drive type
SR9 located near UD43 programming
SR12 located near UA45

The 4 straps just mentioned are used for set-up in accordance
with the type of floppy drive (normal 8" or mini 5 1/4").

Drive Normal Mini
7" 51/4"
. SR NO. A B A B
7 X X
8 X X
X X
12 X X
NOTE: The micro program must also be changed, when

changing drive type.
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‘ 5.1

Strap Number Cross Reference

Single Bus Version Dual Bus Version
Straps Identification Straps Indification

SR1 equal to SR4
SR2 equal to SR3
SR3 equal to SR5
SR4 equal to SR6
SR5 equal to SR14
SRé6 equal to SR13
SR7 equal to SR9
SR8 equal to NO
SRS equal to NO
SR10 equal to SR8
SR11 equal to NO
SR12 equal to SR7
SR13 equal to SR12

NO means no equivalent strap.

SR8 in pos. B disables WD to drive

SR4 in pos. B removes gating between WD from FD1791 and
WRPT

SRI11 in pos. B in applications with 8 inc. drives

SR11 in pos. A in applications with 5 1/4 inc.drives.

<
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APPENDIX A

FD 179X-02 Floppy Disk Formatter/Controller
Application Notes (24 pages)

- 49 -

57



N

N

®

WES?EHM EIEITAL

c

g AR P 0

A

/ o

N

FD 179X-02 Floppy Disk Formatter/Controller Family

FEATURES

o TWO VFO CONTROL SIGNALS

o SOFT SECTOR FORMAT COMPATIBILITY
e AUTOMATIC TRACK SEEK WITH
VERIFICATION

* ACCOMMODATES SINGLE AND DOUBLE
* DENSITY FORMATS
IBM 3740 Single Density (FM)

1BM System 34 Double Density (MFM)

o READ MODE

Single/Muitiple Sector Read with Automatic
Search or Entire Track Read
Selectable 128 Byte or Variable length Sector

o WRITE MCDE

Single/Multiple Sector Write with Automatic
Sector Search
Entire Track Write for Diskette Formatting

e SYSTEM COMPATIBILITY
Double Buffering of Data 8 Bit Bi-Directional
Bus for Data, Control and Status
DMA or Programmed Data Transfers
All Inputs and Qutputs are TTL Compatible
QGn-Chip Track and Sector Registers/Comprehensive
Status Information

¢ PROGRAMMABLE CONTROLS
Selectable Track to Track Stepping Time
Side Select Compare ,
o WRITE PRECOMPENSATION

[ 2N ]

WINDOW EXTENSION
INCORPORATES ENCODING/DECODING

AND ADDRESS MARK CIRCUITRY

FD1792/4 IS SINGLE DENSITY ONLY
FD1795/7 HAS A SIDE SELECT QUTPUT

179X-02 FAMILY CHARACTERISTICS

MAY 1980

FEATURES

1791 -

1783

1795

1797

Single Density (FM)

X X

X

'Double Density (MFM)

X

X

True Data Bus

Inverted Data Bus

X

Write Precomp

X
X
X

X

Side Setection Output

X
X
X

XX

APPLICATICNS
FLOPPY DISK DRIVE INTERFACE

SINGLE OR MULTIPLE DRIVE CONTROLLER/

FORMATTER
NEW MINI-FLOPPY CONTROLLER

"*1793/7 TAUE BUS

PIN CONNECTIONS

~ne O d 107 vogi+12v
we 2 39[2 INTRQ
& g 3817 ORQ
AE O« I7[3 O0EN
ey Ag T 5 B WPAR
. Ay s N ol
. Da0 O 7 34" TROO
. Gatida 337 WFIVFGE
GaLZ @ 9 132" REAOY
gac3 J o 1 wo
GAL s gn N[ w6
0ACS (312 291 1G43
OACE (313 2807 LD
OALT (14 27 AAW READ
STEP (]15 267 ARCLK
oIRC 16 30 -
EARLY (] 17 47 LK
LATE q 8 230 mT
MR 19 2N TEST
IGNDYvgg ] 20 20 Vee (+5V)
17913= ARG 17957 = SSQ

i AQ
At
c =
(o} CS
M RE
P —=
U WE
T r— -
R
c M
A
|
N
T SV
£
R
F 10K 10K
A
[+
& | ora
INTRQ
CLK
+5V
T =

vVss vpo

179X

FLOPPY DISK
CONTROLLER
FORMATTER

vce

|

+12 +5V

*8V

RAW READ
A ACLK
RG/SSO
LATE
EARLY F
L
w0 (o]
+5 o :
é ¥
10K
<
WG ©
WPART S
— K
D WF/VEOE
p 1
T N
. fROO T
g
AEADY R
F
TG43 A
o
TEP
STE g
DIRC
LD
ONE SHOT
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FD179X SYSTEM BLOCK DIAGRAM




GENERAL DESCRIPTION
The FD179X are MOS LSI devices which perform the
inctions of a Floppy Disk Formatter/Controller in

) single chip implementation. The FD179X, which

can be considered the end result of both the FD1771
and FD1781 designs, is IBM 3740 compatible in
single density mode (FM) and System 34 compatible
in Double Density Mode (MFM). The FD179X con-
tains all the features of its predecessor the FD1771,
plus the added features necessary to read/write and
format a double density diskette. These include ad-
dress mark detection, FM and MFM encode and de-
code logic, window extension, and write precompen-
sation. In order to maintain compatibility, the FD1771,
FD1781, and FD179X designs were made as close as
possible with the computer interface, instruction set,
and I/O registers being identical. Also, head load

PIN OUTS

control is identical. In each case, the actual pin as-
signments vary by only a few pins from any one to
another.

The processor interface consists of an 8-bit bi-
directional bus for data, status, and controi word
transters. The FD179X is set up to operate on a mul-
tiplexed bus with other bus-oriented devices.

The FD179X is fabricated in N-channel Silicon Gate
MOS technology and is TTL compatible on all inputs
and outputs. The 1793 is identical to the 1791 except
the DAL lines are TRUE for systems that utilize true
data busses.

The 1795/7 has a side select output for controlling dou-
ble sided drives, and the 1792 and 1794 are “Single
Density Only” versions of the 1791 and 1793. On these
devices, DDEN must be left open.

PIN
NUMBER PIN NAME

SYMBOL

FUNCTION

1 NO CONNECTION NC

—

19 MASTER RESET MR

20 POWER SUPPLIES Vss
21 Vee

40 Voo
COMPUTER INTERFACE:

2 WRITE ENABLE WE

3 CHIP SELECT CS

READ ENABLE RE

5.6 REGISTER SELECT
LINES

AQ, A1

7-14 OATA ACCESS LINES

24 CLOCK CLK

DALO-DAL7

Pin 1 is internally connected to a back bias
generator and must be left open by the user.

A logic low on this input resets the device and
loads HEX 03 into the command register. The Not
Ready (Status Bit 7) is reset during MR ACTIVE.
When MR is brought to a logic high a RESTORE
Command is executed, regardless of the state of
the Ready signal from the drive. Also, HEX 01 is
loaded into sector register.

Ground
+5V *=5%
+12V =5%

A logic low on this input gates data on the DAL
into the selected register when CS is low.

A logic low on this input selects the chip and ena-
bles computer communication with the device.

A logic low on this input controls the placement _o_f
data from a selected register on the DAL when CS
is low.

These inputs select the register to_receive/
transfer data on the DAL lines under RE and WE
control:

Al AO RE WE

0 Q Status Reg Command Reg
0 1 Track Reg Track Reg

1 0  Sector Reg Sector Reg

1 1 Data Reg Data Reg

Eight bit inverted Bidirectional bus used for trans-
fer of data, control, and status. This bus is receiver
enabled by WE or transmitter enabled by RE.

This input requires a free-running square wave
clock for internal timing reference, 2 MHz for 8"
drives, 1 MHz for mini-drives.

~.
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PIN
NUMBER PIN NAME SYMBOL FUNCTION

38 DATA REQUEST DRQ This open drain output indicates that the DR con-
tains assembled data in Read operations, or the
DR is empty in Write operations. This signal is
reset when serviced by the computer through
reading or loading the DR in Read or Write opera-
tions, respectively. Use 10K pull-up resistor to +5.

39 INTERRUPT INTRQ This open drain output is set at the completion of any

REQUEST command and is reset when the STATUS register is
read or the command register is written to. Use 10K
FLOPPY DISK INTERFACE: pull-up resistor to +35.

15 STEP STEP The step output contains a pulse for each step.

16 DIRECTION DIRC Direction Output is active high when stepping in,
active low when stepping out.

17 EARLY - EARLY Indicates that the WRITE DATA puilse occurring
while Early is active (high) shouid be shifted early
for- write precompensation. :

18 LATE LATE Indicates that the write data pulse occurring while
Late is active (high) should be shifted iate for write
precompensation.

22 TEST TEST This input is used for testing purposes only and
shouid be tied to +5V or left open by the user un-
less interfacing to voice coil actuated motors.

23 HEAD LOAD TIMING HLT When a logic high is found on the HLT input the
head is assumed to be engaged. ,

25 READ GATE (1791/3) RG A high level on this output indicates to the data
separator circuitry that a field of zeros (or ones)
has been encountered, and is used for synchroni-
zation.

25 SIDE SELECT OUTPUT | SSO The logic level of the Side Select Output is directly

(1795, 1797) controlled by the ‘S’ flag in Type |l or Il commands.
When S = 1, SSO is set to a logic 1. When S = 0,
SSO is set to a logic 0. The Side Select Qutput is only
updated at the beginning of a Type !i or [l command.
It is forced to a logic 0 upon a MASTER RESET
condition.

26 READ CLOCK RCLK A nominal square-wave clock signal derived from
the data stream must be provided to this input.
Phasing (i.e. RCLK transitions) relative to RAW
READ is important but polarity (RCLK high or low)
is not.

27 RAW READ RAW READ | The data input signal directly from the drive. This
input shall be a negative puise for each recorded
flux transition.

28 HEAD LOAD HLD The HLD output controls the loading of the
Read-Write head against the media.

29 TRACK GREATER TG43 This output informs the drive that the Read/Write

THAN 43 head is positioned between tracks 44-76. This cutput
is valid only during Read and Write Commands.

30 WRITE GATE WG This output is made valid before writing is to be
performed on the diskette.

3



PIN
NUMBER

PIN NAME

SYMBOL

FUNCTION

(631

32

33

34
35

36

37

WRITE DATA

READY

WRITE FAULT
VFO ENABLE

TRACK 00

INDEX PULSE

WRITE PROTECT

DOUBLE DENSITY

WD

READY

WF/VFOE

TROO

WPRT

DDEN

A 250 ns (MFM) or 500 ns (FM) puise per flux
transition. WO contains the unique Address marks
as well as data and clock in both FM and MFM
formats.

This input indicates disk readiness and is sampled
for a logic high before Read or Write commands
are performed. If Ready is low the Read or Write
operation is not performed and an interrupt is
generated. Type | operations are performed re-
gardless of the state of Ready. The Ready input
appears in inverted format as Status Register bit
7.

This is a bi-directional signal used to signify writing
faults at the drive, and to enable the externai PLO
data separator. When WG = 1, Pin 33 functions as
a WF input. If WF = 0, any write: command will im-
mediately be terminated. When WG = 0, Pin 33 func-
tions as a VFOE output. VFOE will go low during a
read operation after the head has loaded and settled
{HLT = 1). On the 1795/7, it will remain low until the
last bit of the second CRC byte in the ID fieid. VFOE
will then go high until 8 bytes (MFM) or 4 bytes (FM)
before the Address Mark. It will then go active until
the last bit of the second CRC byte of the Data Field.
On the 1791/3, VFOE will remain low until the end of
the Data Field.

This input informs the FD179X that the Read/Write
head is positioned over Track 00.

This input informs the FD179X when the index hole
is encountered on the diskette.

This input is sampled whenever a Write Command
is received. A logic low terminates the command
and sets the Write Protect Status bit.

This pin selects either single or double density -p-
eration. When DDEN = 0, double density is
selected. When DDEN = 1, single density is
selected. This line must be left open on the 1792/4

ORGANIZATION
The Floppy Disk Formatter block diagram is illus-
trated on page 5. The primary sections include the
parallel processor interface and the Floppy Disk inter-

face.

Data Shift Register—This 8-bit register assembles
serial data from the Read Data input (RAW READ)
during Read operations and transfers serial data to
the Write Data output during Write operations.

Data Register—This 8-bit register is used as a hoid-
ing register during Disk Read and Write operations.
In Disk Read operations the assembled data byte is
transferred in parallel to the Data Register from the
Data Shift Register. In Disk Write operations informa-
tion is transferred in parailel from the Data Register
to the Data Shift Register.

When executing the Seek command the Data Regis-
ter holds the address of the desired Track position.
This register is loaded from the DAL and gated onto

the DAL under processor control.

Track Register—-This 8-bit register holds the track
number of the current Read/Write head position. It is
incremented by one every time the head is stepped in
(towards track 78) and decremented by one when the
head is stepped out (towards track 00). The contents
of the register are compared with the recorded track
number in the ID field during disk Read, Write, and
Verify operations. The Track Register can be lcaded
from or transferred to the DAL. This Register should

not be loaded when the device is busy.
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Sector Register (SR)—This 8-bit register holds the
address of the desired sector position. The contents
of the register are compared with the recorded sector
number in the D field during disk Read or Write op-
erations. The Sector Register contents can be loaded
from or transferred to the DAL. This register should
not be loaded when the device is busy.

Command Register (CR)—This 8-bit register holds
the command presently being executed. This register
should not be loaded when the device is busy unless
the new command is a force interrupt. The command
register can be loaded from the DAL, but not read
onto the DAL.

Status Register (STR)—This 8-bit register hoids de-
vice Status information. The meaning of the Status
Dits is a function of the type of command previously
executed. This register can be read onto the DAL,
but not loaded from the DAL.

CRC Logic—This logic is used to check or to gener-
ate the 16-bit Cyclic Redundancy Check (CRC). The
polynomial is: G(x) = x'6 + x'2 + x5 + 1,
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The CRC includes all information starting with the
address mark and up to the CRC characters. The
CRC register is preset to ones prior to data being
shifted through the circuit.

Arithmetic/Logic Unit (ALU)—The ALU is a serial
comparator, incrementer, and decrementer and is
used for register modification and comparisons with
the disk recorded D fieid.

Timing and Control—Ail computer and Floppy Disk
Interface controls are generated through this logic.
The internal device timing is generated from an ex-
ternal crystal clock.

The FD1791/3 has two different modes of_operation
according to the state of DODEN. When DDEN =0
double density (MFM) is assumed. When ODEN = 1,
single density (FM) is assumed.

AM Detector—The address mark detector detects
ID, data and index address marks during read and
write operations.




PROCESSOR INTERFACE
The interface to the processor is accomplished

sociated control signais. The DAL are used to trans-

i through the eight Data Access Lines (DAL) and as-

TN
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fer Data, Status, and Control words out of, or into the
FD179X. The DAL are three state buffers that are en-
abled as output drivers when Chip Select (CS) and
Read Enable (RE) are active (low logic state) or_act
as input receivers when CS and Write Enable (WE)
are active.

When transfer of data with the Floppy Disk Controller
is required by the host processor, the device address
is decoded and CS is made low. The address bits At
and AO, combined with the signals RE during a Read
operation or WE during a Write operation are inter-
preted as selecting the following registers:

A1-AQ READ (RE) WRITE (WE)

0 0 Status Register Command Register
0 1 Track Register Track Register
10 Sector Register Sector Register

11 Data Register Data Register

During Direct Memory Access (DMA) types of data
transfers between the Data Register of the FD179X
and the processor, the Data Request (DRQ) output is
used in Data Transfer control. This signal also ap-
pears as status bit 1 during Read and Write opera-
tions.

On Disk Read operations the Data Request is acti-
vated (set high) when an assembled serial input byte
is transferred in parailel to the Data Register. This bit
is cleared when the Data Register is read by the pro-
cessor. If the Data Register is read after one or more
characters are lost, by having new data transferred
into the register prior to processor readout, the Lost
Data bit is set in the Status Register. The Read op-
eration continues until the end of sector is reached.

On Disk Write operations the data Request is acti-
vated when the Data Register transfers its contents
to the Data Shift Register, and reguires a new data
byte. It is reset when the Data Register is loaded
with new data by the processor. If new data is not
oaded at the time the next serial byte is required by
the Floppy Disk, a byte of zeroes is written on the

diskette and the Lost Data bit is set in the Status Re-
gister.

At the completion of every command an INTRQ is
generated. INTRQ is reset by either reading the
status register or by loading the command register
with a new command. In addition, INTRQ is gener-
ated if a Force Interrupt command condition is met.

FLOPPY DISK INTERFACE

The 179X has two modes of operation according to the
state of DDEN (Pin 37). When DDEN = 1, single density
is selected. In either case, the CLK input (Pin 24) is at
2 MHz. However, when interfacing with the mini-floppy,
the CLK input is set at 1 MHz for both single density and
double density. When the clock is at 2 MHz, the stepping
rates of 3, 6, 10, and 15 ms are obtainable. When CLK
aquals 1 MHz these times are doubled.

.\.

HEAD POSITIONING

Five commands cause positioning of the Read-Write
head (see Command Section). The period of each
positioning step is specified by the r field in bits 1 and
0 of the command word. After the last directional
step an additional 15 milliseconds of head settling
time takes place if the Verify flag is set in Type |
commands. Note that this time doubles to 30 ms for
a 1 MHz clock. If TEST = 0, there is zero settling
time. There is also a 15 ms head settling time if the E
flag is set in any Type !l or lIl command.

The rates (shown in Tabie 1) can be applied to a
Step-Direction Motor through the device interface.

Step—A 2 us (MFM) or 4 us (FM) pulse is provided
as an output to the drive. For every step puise is-
sued, the drive moves ong track location in a direc-
tion determined by the direction output.

Direction (DIRC)}—The Direction signal is active high
when stepping in and low when stepping out. The Di-
rection signal is valid 12 us before the first stepping
pulse is generated.

When a Seek, Step or Restore command is executed
an optional verification of Read-Write head position
can be performed by setting bit 2 (V = 1) in the
command word to a logic 1. The verification operation
begins at the end of the 15 millisecond settling time
after the head is loaded against the media. The track
number from the first encountered ID Field is com-
pared against the contents of the Track Register. If
the track numbers compare and the ID Field Cyclic
Redundancy Check (CRC) is correct, the verify oper-
ation is complete and an INTRQ is generated with no
errors. The FD179X must find an ID field with correct
track number and correct CRC within 5 revolutions of

the media; otherwise the seek error is set and an

INTRQ is generated.
Table 1. STEPPING RATES

CLK  2MHz 2 MHz 1 MMz 1 MHz 2 MHz 1 MHz
ODEN 0 1 0 1 X X
R1RO TEST=1 TEST=1 TEST=1 TEST:1 TEST=0 TEST=0
00 Ims 3ms & ms 6 ms 184ps 368us
01 6 ms 6ms 12 ms 12 ms 190us 380us
10 10 ms 10 ms 20 ms 20 ms 198us 396us
11 15ms 15 ms 30 ms 30 ms 208us 416us

The Head Load (HLD) output controis the movement
of the read/write head against the media. HLD is ac-
tivated at the beginning of a Type | command if the h
flag is set (h = 1), at the end of the Type | command
if the verify flag (V = 1), or upon receipt of any Type
It or Il command. Once HLD is active it remains ac-
tive until either a Type | command is received with
(h =0and V = Q); orif the FD179X is in an idle state
(non-busy) and 15 index puises have occurred.
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7 Qad Load Timing (HLT) is an input to the FD179X
&

ich isused for the head engage time. When
HLT =1, the FD179X assumes the head is com-
pletely engaged. The head engage time is typically
30 to 100 ms depending on drive. The low to high
transition on HLD is typically used to fire a one shot.
The output of the one shot is then used for HLT and
supplied as an input to the FD179X.

Mo f—————
- fee50 TO 100mS e

t
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¢
7
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HLT (FROM ONE SHOT)

HEAD LOAD TIMING
When both HLD and HLT are true, the FD179X will

r tn read from or write to the media. The “and” of
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D and HLT appears as a status bit in Type |
status.
In summary for the Type | commands: if h = 0 and
V=0,HLDisreset. fh = 1and V =0, HLD is set at the
begirining of the command and HLT is not sampled nor
is there an internal 15 ms delay. f h =0 and V =1,
HLD is set near the end of the command, an internal
15 ms occurs, and the FQ179X waits for HLT to be
true. If h = 1 and V = 1, HLD is set at the beginning
oi the command. Near the end of the command, after
all the steps have been issued, an internai 15 ms
delay occurs and the FD179X then waits for HLT to
oceur.

For Type Il and Il commands with E flag off, HLD is
made active and HLT is sampled until true. With E
flag on, HLD is made active, an internal 15 ms delay
occurs and then HLT is sampied until true.

iSK READ OPERATIONS

ctor lengths of 128, 256, 512 or 1024 are obtaina-
ble in either FM or MFM formats. For FM, DDEN
should be placed to logical “1.” For MFM formats,
DDEN should be placed to a logical "0." Sector
lengths are determined at format time by a special
byte in the "ID" fieid. If this Sector length byte in the
ID field is zero, then the sector length is 128 bytes. if
01 then 256 bytes. If 02, then 512 bytes. If 03, then
the sector length is 1024 bytes. The number of sec-
tors per track as far as the FD179X is concerned can
be from 1 to 255 sectors. The number of tracks as far
as the FD179X is concerned is from O to 255 tracks.
For IBM 3740 compatibility, sector lengths are 128
bytes with 26 sectors per track. For System 34 com-
patibility (MFM), sector tengths are 256 bytes/sector
with 26 sectors/track; or lengths of 1024 bytes/sector
with 8 sectors/track. (See Sector Length Table.)

For read operations, the FD179X requires RAW
READ Data (Pin 27) signal which is a 250 ns pulse
flux transition and a Read clock (RCLK) signai to
icate flux transition spacings. The RCLK (Pin 26)
signal is provided by some drives but if not it may be

derived externally by Phase lock loops, one shots, or
counter techniques. In addition, a Read Gate Signal
is provided as an output (Pin 25) which can be used
to inform phase lock loops when to acguire syn-
chronization. When reading from the media in FM. RG
is made true when 2 bytes of zeroes are detected.
The FD179X must find an address mark within the
next 10 bytes; otherwise RG is reset and the search
for 2 bytes of zeroes begins all over again. If an ad-
dress mark is found within 10 bytes, RG remains true
as long as the FD179X is deriving any useful informa-
tion from the data stream. Similarly for MFM, RG is
made active when 4 bytes of “00” or “FF" are de-
tected. The FD179X must find an address mark
within the next 16 bytes, otherwise RG is reset and
search resumes.

During read operations (WG = 0), the VFOE (Pin 33)
is provided for phase lack loop synchronization.

F%E will go active when:

) Both HLT and HLD are True

b) Settling Time, if programmed, has expired

¢) The 179X is inspecting data off the disk
If WF/VFOE is not used, leave open or tie to a 10K
resistor to +5.

DISK WRITE OPERATION

When writing is to take place on the diskette the
Write Gate (WG) output is activated, allowing current
to flow into the Read/Write head. As a precaution to
erroneous writing the first data byte must be loaded
into the Data Register in response to a Data Request
from the FD179X before the Write Gate signal can be
activated.

Writing is inhibited when the Write Protect input is a
logic low, in which case any Write command is im-
mediately terminated, an interrupt is generated and
the Write Protect status bit is set. The Write Fault in-
put, when activated, signifies a writing fault condition
detected in disk drive electronics such as failure to
detect write current flow when the Write Gate is acti-
vated. On detection of this fault the FD179X termi-
nates the current command, and sets the Write Fault
bit (bit 5) in the Status Word. The Write Fault input
shouid be made inactive when the Write Gate output
becomes inactive..

For write operations, the FD179X provides Write
Gate (Pin 30) and Write Data (Pin 31) outputs. Write
data consists of a series of 500 ns puisaes in FM
(DDEN = 1) and 250 ns puises in MFM (DDEN = 0).
Write Data provides the unique address marks in
both formats.

Also during write, two additional signals are provided
for write precompensation. These are EARLY (Pin
17) and LATE (Pin 18). EARLY is active true when
the WD pulse appearing on (Pin 30) is to be written
early. LATE is active true when the WD pulse is to be
written LATE. If both EARLY and LATE are low when
the WD pulse is present, the WD pulse is to be written at
nominal. Since write precompensation values vary from
disk manufacturer to disk manufacturer, the actual
value is determined by several one shots or delay lines
which are located external to the FD179X. The write
precompensation signals EARLY and LATE are vaiid
for the duration of WD in both FM and MFM formats.




-Whenever a Read or Write command (Type Il or 1)

is received the FD179X samples the Ready input. if
this input is logic low the command is not executed
and an interrupt is generated. All Type | commands
are performed regardless of the state of the Ready
input. Also, whenever a Type Il or Il command is re-
ceived, the TG43 signal output is updated.

COMMAND DESCRIPTION

The FD179X will accept eleven commands. Com-
mand words should only be loaded in the Command
Register when the Busy status bit is off (Status bit 0).
The one exception is the Force interrrupt command.
Whenever a command is being executed, the Busy
status bit is set. When a command is completed, an
interrupt is generated and the Busy status bit is re-
set. The Status Register indicates whether the com-
pleted command encountered an error or was fault
free. For ease of discussion, commands are divided
into four types. Commands and types are sum-

. marized in Table 2.

Table 2. COMMAND SUMMARY

BITS
TYPE COMMAND 765 4321090
| Restore 0000 NVTrr
| Seek 000 1ThVron
| Step Q00 tuhVorn
|~ StepIn 010 uhVmror
I Step Qut 01 1uhVorrn
i Read Sector 1t 0O 0mF,EF O
1 Write Sector 101 mFEF a
i Read Address 11000EO0O
mn Read Track 111 00EQ0OQ
i Write Track t1T110EO00O0
v Force Interrrupt 1101 5L

Tabie 4. FLAG SUMMARY

TYPE Il & Il COMMANDS

m = Multiple Record flag (Bit 4)

m = 0, Single Record
m = 1, Multiple Records

a, = Data Address Mark (Bit 0)

a = 0, FB (Data Mark)
& = 1, F8 (Deleted Data Mark)

E = 15 ms Delay (2MHz)
E =1, 15 ms delay
E =0, no 15 ms delay
(F2) S = Side Select Flag (1791/3 only)

S = 0, Compare for Side 0
S =1, Compare for Side 1

(F) C = Side Compare Flag (1791/3 only)

C =0, disable side select compare
C =1, enable side select compare

(F)) S = Side Select Flag
(Bit 1, 1795/7 only)

S = 0 Update SSO to 0
S = 1 Update SSQO to 1

(F2) b = Sector Length Flag
(Bit 3, 1975/7 only)

Sector Length Field
00 01 10 11
b=0 256 512 1024 128
b=1 128 256 512 1024

Note: Bits shown in TRUE form.

Table 3. FLAG SUMMARY

TYPE | COMMANDS

h = Head Load Flag (Bit 3)

h =1, Load head at beginning
h =0, Unload head at beginning

V_= Verify flag (8it 2)

V =1, Verify on destination track
V =0, No verify

rifo = Stepping motor rate (Bits 1-0)

Refer to Table 1 for rate summary
u = Update flag (Bit 4)
u =1, Update Track register

u = 0, No update

Table 5. FLAG SUMMARY
TYPE IV COMMAND

li = Interrupt Condition flags (Bits 3-0)

I0 = 1, Not-Ready to Ready Transition
1 =1, Ready to Not-Ready Transition
12 =1, Index Pulse

I3 = 1, Immediate Interrupt

I3 "0 =0, Terminate with no Interrupt

TYPE | COMMANDS

The Type | Commands inciude the Restore, Seek,
Step, Step-in, and Step-Out commands. Each of the
Type | Commands contains a rate field (ror), which

determines the stepping motor rate as defined in
Table 1.
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@: iThe Type | Commands contain a head load flag (h)
which determines if the head is to be loaded at the

N

g‘

beginning of the command. If h = 1, the head is
loaded at the beginning of the command (HLD output
is made active). If h = 0, HLD is deactivated. Once
the head is loaded, the head will remain engaged
until the FD179X receives a command that specifi-
cally disengages the head. If the FD179X is idle
(busy = 0) for 15 revolutions of the disk, the head will
be automatically disengaged (HLD made inactive).

The Type | Commands also contain a verification (V)
flag which determines if a verification operation is to
take place on the destination track. If V =1, a verifi-
cation is performed, if V =0, no verification is per-
formed. :

During verification, the head is loaded and after an
internal 15 ms delay, the HLT input is sampled.
When HLT is active (logic true), the first encountered
ID field is read off the disk. The track address of the

ID field is then compared to the Track Register; if
there is a match and a valid ID CRC, the verification
is complete, an interrupt is generated and the Busy
status bit is reset. If there is not a match but there is
valid ID CRC, an interrupt is generated, and Seek
Error Status bit (Status bit 4) is set and the Busy
status bit is reset. If there is a match but not a valid
CRC, the CRC error status bit is set (Status bit 3),
and the next encountered ID field is read from the
disk for the verification operation. If an ID field with a
valid CRC cannot be found after four revolutions of
the disk, the FD179X terminates the operation and
sends an interrupt, (INTRQ).

The Step, Step-in, and Step-Out commands contain
an Update flag (U). When U = 1, the track register is
updated by one for each step. When U =0, the track
register is not updated.

On the 1795/7 devices, the SSO output is not affected
during Type 1 commands, and an internal side com-
pare does not take place when the (V) Verify Flag is
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RESTORE (SEEK TRACK 0)

Upon receipt of this command the Track 00 (TRQO)
input is sampled. If TROO is active low indicating the
Read-Write head is positioned over track 0, the Track
Register is loaded with zeroes and an interrupt is
generated. If TROO is not active low, stepping puises
(pins 15 to 16) at a rate specified by the riro field are
issued until the TROO input is activated. At this time the

Track Register is loaded with zeroes and an interrupt is.

generated. If the TROO input does not go active low
after 255 stepping puises, the FD179X terminates op-
eration, interrupts, and sets the Seek error status bit.
A verification operation takes place if the V flag is
set. The h bit allows the head to be loaded at the
start of command. Note that the Restore command is
executed when MR goes from an active t0 an inac-
tive state.

INTRQ RESET BUSY

INTRQ, AESET BUSY
SET SEEX EARORA

10 AM BEEN
OETECTED
)

INTRQ
RESET BUSY r——

NOTE (FTEST 0 THERE IS NO 15MS DELAY
W YEST 1 ANDCLK 1 Miz THMERE IS A JOMS D€L AY

TYPE | COMMAND FLOW

SEEK

This command assumes that the Track Register con-
tains the track number of the current position of the
Read-Write head and the Data Register contains the
desired track number. The FD179X wiil update the
Track register and issue stepping pulses in the ap-
propriate direction until the contents of the Track re-
gister are equal to the contents of the Data Register
(the desired track location). A verification operation
takes place if the V flag is on. The h bit allows the
head to be loaded at the start of the command. An
interrupt is generated at the completion of the com-
mand. '

STEP

Upon receipt of this command, the FD179X issues
one stepping pulse to the disk drive. The stepping
motor direction is the same as in the previous step
command. After a delay determined by therio field, a
verification takes place if the V flag is on. If the u flag is
on, the Track Register is updated. The h bit allows the
head to be loaded at the start of the command. An
interrupt is generated at the completion of the command.

STEP-IN

Upon receipt of this command, the FD179X issues
one stepping puise in the direction towards track 76.
If the u flag is on, the Track Register is incremented

by one. After a delay determined by the nirw field, a -

verification takes place if the V flag is on. The h bit
allows the head to be loaded at the start of the
command. An interrupt is generated at the comple-
tion of the command.

STEP-OUT

Upon receipt of this command, the FD179X issues
one stepping pulse in the direction towards track 0. If
the u flag is on, the Track Register is decremented by

_ one. After a delay determined by the riro field, a ver-
ification takes place if the V flag is on. The h bit ai- .

lows the head to be loaded at the start of the com-
mand. An interrupt is generated at the completion of
the command.

TYPE Il COMMANDS

The Type !l Commands are the Read Sector and
Write Sector commands. Prior to loading the Type Il
Command into the Command Register, the computer
must load the Sector Register with the desired sector
number. Upon receipt of the Type [I command, the
busy status Bit is set. If the E flag = 1 (this is the
normal case) HLD is made active and HLT is sam-
pled after a 15 msec delay. If the E flag is O, the
head is loaded and HLT sampled with no 15 msec
delay. The ID field and Data Field format are shown
on page 13.

When an ID field is located on the disk, the FD179X
compares the Track Number on the 1D field with the
Track Register. If there is not a match, the next en-
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( aountered ID field is read and a comparison is again
made. If there was a match, the Sector Number of
the ID field is compared with the Sector Register. If
there is not a Sector match, the next encountered ID
field is read off the disk and comparisons again
- made. If the |1D field CRC is correct, the data field is
then located and will be either written into, or read
from depending upon the command. The FD1738X
must find an ID field with a Track number, Sector
number, side number, and CRC within four revolutions
of the disk; otherwise, the Record not found status bit is
set (Status bit.3) and the command is terminated with an
interrupt.

N

]

TYPE i

COMMAND

RECEIVED
)

YES

SET BUSY. AESET ORQ. LOST
OATA, RECORD NOT FOUND, &
STATUS BITS 3 & 8 INTRQ

8
INTRQ o1sK
RESET BUSY RE:OY

YES
COPY 'S FLAG TO
SO LINE (17957 ONLYY
v
- m

o

4 YES

- "SEE NOTE
i s
‘ 15 MG
EXPRED
»
YES

r ‘
§ NO

Yes

TG4
~NO
AESET TG4
1S

>

INTRQ. AESET BUSY
SET WRMTE PROTECT
H CNOTE 16 TEST o THERE 1N N 19M% DELAY

-3 16 TERT L AND CUR 1 Mz THERE 1N W0MS DELAY

Sector Length Table
Sector Length Number of Bytes
Field (hex) in Sector (decimal)
00 _ 128
01 256
02 512
03 1024

Each of the Type I Commands contains an (m) flag
which determines if muitiple records (sectors) are to
be read or written, depending upon the command. If
m = 0, a single sector is read or written and an inter-
rupt is generated at the completion of the command.
If m =1, multiple records are read or written with the
sector register intemally updated so that an address
verification can occur on the next record. The
FD179X will continue to read or write muitiple records
and update the sector register until the sector regis-

\/

HAVE
5INDEX HOLES
PASSED

INTRQ. RESET 8YSY
SET AECORD-NOT FOUND,

HAS

NO 10AM

BEEMN
DETECTED
)

| ves
1

QOES
TR : TRACK
ADDRESS OF 10
FIELOD

k4

NQ

NO SA : SECTOR

BRING IN SECTOR LENGTH FIELD
STORE LENGTH IN INTERNAL
AEGISTER

1S

THERE A

CAC £RROR
B

SET CRC
STATUS ERROA

[
COMMAND
A
WAITE
»

YES

TYPE Il COMMAND

W
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TYPE | COMMAND
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ter exceeds the number of sectors on the track or
until the Force Interrupt command is loaded into the
Command Register, which terminates the command

d generates an interrupt.
“inthe Sector Register exceeds the number of sectors

on the track, the Record-Not-Found status bit will be
set.

The Type Il commands ailso contain side select com-
pare flags. When C = 0, no side comparison is made.
When C = 1, the LSB of the side number is read off the
ID Field of the disk and compared with the contents of
the (S) flag. If the S flag compares with the side number
recorded in the ID field, the 179X continues with the
|D search. If a comparison is not made within 5 index
pulses, the interrupt line is made active and the Record-
Not-Found status bit is set.

The 1795/7 READ SECTOR and WRITE SECTOR com-
mands include a ‘b’ flag. The ‘b’ flag, in conjunction with
the sector length byte of the ID Field, allows different
byte lengths to be implemented in each sector. For IBM
compatability, the ‘b’ flag should be set to a one. The

‘s’ flag allows direct controt over the SSO Line (Pin 25)
and is set or reset at the beginning of the command,
dependent upon the value of this flag.

READ SECTOR

Upon receipt of the Read Sector command, the head
is loaded, the Busy status bit set, and when an D
field is encountered that has the correct track
number, correct sector number, correct side number,
and correct CRC, the data field is presented to the
computer. The Data Address Mark of the data field must
be found within 30 bytes in single density and 43 bytes in
doubie density of the iast ID field CRC byte; if not, the
Record Not Found status bit is set and the operation is
terminated.

When the first character or byte of the data field has
been shifted through the DSR, it is transferred to the
DR, and DRQ is generated. When the next byte is
accumulated in the DSR, it is transferred to the DR
and another DRQ is generated. If the Computer has
not read the previous contents of the DR before a
new character is transferred that character is lost and

®

INTRQ, RESET JUSY
SET RECORQ-NOT FOUND

v€S

1

PUT RECORD TYRE IN
STATUS REG BIT §

i YES

HAS

FIAST BYTE

SEEN ASSEMOLED

IN OSA
p

HAS

NEXT BYTE

BEEN ASSEMBLED
N OSAR

SET DATA
LosT

HAVE

ALL BYTES

IEEN INPUTTED
’

NTRQ, RESET BUSY
SET CAC ERROR : :
INTRQ RESET BUSY

\/

! OELAY 2 BYTES OF GAP ‘]

OR BEEN

l DELAY 8 8YTES OF GAP ]
LOAQED 8y
COMPYTER

N INTRQ. AESET BUSY
10RQ * 0 JETLOST Data
.
<

ves !
{ OELAY 1 8YTE OF GAP @
NO
ves
TURN ON WG & WRITE

§ BYTES OF ZEROS JELAY 11 BYTES
‘ T
! !
WRITE DATA AM
ACCORDING TO A0 FIELD r?“v?:s“gi 5 Ev:g!f.t
OF WRITE COMMANO 28 2
-

?
! OR TO OSA. SET GRG ]

;

| WRITE BYTE TO OI1SK ]

SET OATA
.OsT

WAITE BYTE
OF ZEROS

HAVE

ALL OYTES

JEEN WRITTEN
+

~NO

[ WRITE 1 BYTE OF FF ]
1

| romorwa |

9

TYPE I| COMMAND
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TYPE il COMMAND
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the Lost Data Status bit is set. This sequence con-
tinues until the complete data fieid has been inputted
to the computer. If there is a CRC error at the end of
the data field, the CRC error status bit is set, and the
command is terminated (even if it is a muitiple record
command). ‘

At the end of the Read operation, the type of Data
Address Mark encountered in the data field is re-
corded in the Status Register (Bit 5) as shown below:

STATUS
BIT 5
1 Deleted Data Mark
0] Data Mark

WRITE SECTOR

Upon receipt of the Write Sector command, the head
is loaded (HLD active) and the Busy status bit is set.
When an ID field is encountered that has the correct
track number, correct sector number, correct side num-

er, and correct CRC, a DRQ is generated. The FD179X
counts off 11 bytes in single density and 22 bytes in
double density from the CRC field and the Write Gate
(WG) output is made active if the DRQ is serviced (i.e.,
the DR has been loaded by the computer). If DRQ has
not been serviced, the command is terminated and the
Lost Data status bit is set. If the DRQ has been ser-
viced, the WG is made active and six bytes of zeros
in single density and 12 bytes in double density are
then written on the disk. At this time the Data Ad-
dress Mark is then written on the disk as determined
by the ao iield of the command as shown below:

do Qata Address Mark (Bit 0)
1 Deleted Data Mark
0 Data Mark

The FD179X then writes the data field and generates
DRQ's to the computer. If the ORQ is not serviced in

~time for continuous writing the Lost Data Status 8it is
(‘ t and a byte of

zeros is written on the disk. The

mmand is not terminated. After the last data byte
has been written on the disk, the two-byte CRC is
computed internally and written on the disk followed
by one byte of logic ones in FM or in MFM. The WG
output is then deactivated.

TYPE Il COMMANDS
READ ADDRESS.

Upon receipt of the Read Address command, the
head is loaded and the Busy Status Bit is set. The

next encountered 1D field is then read in from the

disk, and the six data bytes of the ID field are as-
sembled and transferred to the DR, and a DRQ is
generated for each byte. The six bytes of the ID field
are shown below:

TRACK SIDE SECTOR | SECTOR | CRC | CRC
ADOR | NUMBER | ADDRESS | LENGTH 1 2
1 2 3 4 5 6

Although the CRC characters are transferred to the
computer, the FD179X checks for validity and the
CRC error status bit is set if there is a CRC error,
The Track Address of the 1D field is written into the
sector register. At the end of the operation an inter-
rupt is generated and the Busy Status is reset.

READ TRACK

Upon receipt of the Read Track command, the head
is loaded and the Busy Status bit ic set. Reading
starts with the leading edge of the first encountered
nh.dex pulse and continues until the next index puise.
As each byte is assembled it is transferred to the
Data Register and the Data Request is generated for
each byte. No CRC checking is performed. Gaps are
included in the input data stream. The accumulation
of bytes is synchronized to each Address Mark en-
countered. Upon completion of the command, the in-
terrupt is activated. RG is not activated during the
Read Track Command. An internal side compare is not
performed during a Read Track.

WRITE TRACK

Upon receipt of the Write Track command, the head
is loaded and the Busy Status bit is set. Writing
starts with the leading edge of the first encountered
index puise and continues until the next index pulse,
at which time the interrupt is activated. The Data Re-
quest is activated immediately upon receiving the
command, but writing will not start until after the first
byte has been loaded into the Data Register. If the
DR has not been loaded by the time the index pulse
IS encountered the operation is terminated making
the device Not Busy, the Lost Data Status Bit is set,
and the Interrupt is activated. If a byte is not present
in the DR when needed, a byte of zeros is substi-
tuted. Address Marks and CRC characters are writ-
ten on the disk by detecting certain data byte pat-
terns in the outgoing data stream as shown in the
table below. The CRC generator is initialized when
any data byte from F8 to FE is about to be transfer-
red from the DR to the DSR in FM or by receipt of
F5 in MFM.

GAP| ID | TRACK [ SIDE SECTOR!SECTOR CRC|CRC|GAP|DATA CRC | cRC
IM_| AM | NUMBER |NUMBER | NUMBER | LENGTH | 1 2 | 1| AM |DATAFIELD | 1 2
B ID FIELD ] DATA FIELD

_in MFM only; IDAM and DATA AM
i issing.
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are preceded by three bytes of A1 with clock transition between bits 4 and 5
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BN

Y

SET BuSY AESETY ORQ
LOST DATA STATUS
8UrS 4 S

'

<E>

Ot
Yes
YES

o

<>

TGA3 UPOATE

YES
INTRQ RE~ET
BUSY ~ET wPRT

SET INTRQ
LOST DATA
AESET BUSY

INTRO
AESET BUSY

INTRAQ RESET BUSY

DA 10 DsA l

S

= ““@
0

'MOIFHO

WRITE 2 CRC
CHARS CLK : FF

00€s ves
s .

£7
NO

WRMTE FC
cx - 07

wRITE FO. FE QR

00EsS
O3A ¢ FO. FE,

| serm.CLx: C7
INITIALIZE CRC

OR F§-F8
B

NGy

!

WRTE OSR
CLK + FF

N

vEs HAS NO
. OR BEEN
LOADED?

WAITE
BYTE OF 2ERQS
| 3ET DATA LOST

WRITE AL° IN MFM
{WITH MISSING CLOCK
INITIALIZE CAC

WRITE C2° IN MFM

[WiTH MISSING CLOCK

WRITE 2 CRC

CHaRS

WARITE OSA

N MEM

TYPE lii COMMAND WRITE TRACK
CONTROL BYTES FOR INITIALIZATION

TYPE il COMMAND WRITE TRACK

DATA PATTERN FD179X INTERPRETATION FD1791/3 INTERPRETATION
IN DR (HEX) IN FM (DDEN = 1) IN MFM (DDEN = 0)
00 thru F4 Write 00 thru F4 with CLK = FF Write 00 thru F4, in MFM
F5 Not Allowed Write A1* in MFM, Preset CRC
Fé6 Not Allowed Write C2** in MFM
F7 Generate 2 CRC bytes Generate 2 CRC bytes
F8 thru FB Write F8 thru FB, Clk = C7, Preset CRC Write F8 thru FB, in MFM
FC Write FC with Clk = D7 Write FC in MFM
FD Write FD with Clk = FF Write FD in MFM
FE Write FE, Clk = C7, Preset CRC Write FE in MFM
FF Write FF with Clk = FF Write FF in MFM

*Missing clock transition between bits 4 and 5
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**Missing clock transition between bits 3 & 4
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CET“)

SET BUSY
RESET STATUS
8iITS 2. 4,5

COPY'S FLAG
TO SSQ LINE
(1798/7 ONLY)

SET HLD

YES

OELAY 15MS*

HLT=1
?

YES

TG43
UPDATE

YES

‘f TEST= ¢ NO DELAY

. ## TEST=1 and CLK= 1 MHZ. 30 MS DELAY

READ
ADDRESS

INDEX
PULSE

YES

SHIFT ONE 8IT
INTQ OSR

ADDRESS
MARK DETECTELC
?

HAVE 8
BITS 8EEN
ASSEMBLED

YES

SET INTRQ
RESET 3usY

)

SET LOST
DATA aIT

TRANSFER
OSR TO CR

SET
ORQ

TYPE Il COMMAND
Read Track/Address
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AESET 8U3Y
SET INTRQ
SET ANF
SHIFT 1 BYTE
INTO OSR
A 4
TRANSFER
BYTE TO DR
SET ORQ
TRANSFER TRACK
NUMBER TO SECTOR
REGISTOR
CRC YES SET CRC
ERROR ERAOR 8IT
NO

SET INTRQ
RESET 8USY

TYPE lIl COMMAND
Read Track/Address
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TYPE IV COMMAND

FORCE INTERRUPT

This command can be loaded into the command re-
gister at any time. If there is a current command
under execution (Busy Status Bit set), the command
will be terminated and an interrupt will be generated
when the condition specified in the lo through |5 field
is detected. The interrupt conditions are shown be-
low:

lo = Not-Ready-To-Ready Transition

I = Ready-To-Not-Ready Transition

l2 = Every Index Pulse

ls = Immediate Interrupt (requires reset, see
Note)

NOTE: iflo = Is = @, there is no interrupt generated but
the current command is terminated and busy is
reset. This is the only command that will enable
the immediate interrupt to clear on a subse-
quent Load Command Register or Read Status
Register.

STATUS DESCRIPTION

Upon receipt of any command, except the Force In-
terrupt command, the Busy Status bit is set and the
rest of the status bits are updated or cleared for the
new command. If the Force Interrupt Command is
received when there is a current command under
execution, the Busy status bit is reset, and the rest of
the status bits are unchanged. If the Force Interrupt
command is received when there is not a current
command under execution, the Busy Status bit is
reset and the rest of the status bits are updated or
cleared. In this case, Status reflects the Type | com-
mands.

The format of the Status Register is shown below:

(BITS)
7 1 6 1 51 4 [ 31 2
S7 [S6 1 S5 | S4 1S3 | S2 ] S1 ] so

Status varies according to the type of command exe-
cuted as shown in Table 6.

od
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T @FORMATHNG THE DISK

(Refer to section on Type I commands for flow diag-
rams.)

Formatting the disk is a reiatively simple task when
operating programmed /O or when operating under
Formatting the disk is accomplished by positioning
the R/W head over the desired track number and is-
suing the Write Track command. Upon receipt of the
Write Track command, the FD179X raises the Data
Request signal. At this point in time, the user loads
the data register with desired data to be written on
the disk. For every byte of information to be written
on the disk, a data request is generated. This sequ-
ence continues from one index mark to. the next
index mark. Normally, whatever data pattern appears
in the data register is written on the disk with a nor-
mal clock pattern. However, if the FD179X detects a
data pattern of F5 thru FE in the data register, this is
interpreted as data address marks with missing
clocks or CRC generation. For instance, in FM an FE
pattern will be interpreted as an ID address mark
(DATA-FE, CLK-C7) and the CRC will be initialized.
An F7 pattern will generate two CRC characters in
FM or MFM. As a consequence, the patterns F5 thru
FE must not appear in the gaps, data fields, or ID
fields. Also, CRC's must be generated by an F7 pat-
tern,

Disks may be formatted in IBM 3740 or System 34
formats with sector lengths of 128, 256, 512, or 1024
bytes.

IBM 3740 FORMAT—128 BYTES/SECTOR

Shown below is the IBM single-density format with
128 bytes/sector. In order to format a diskette, the
user must issue the Write Track command, and load
the data register with the following values. For every
byte to be written, there is one data request.

NUMBER HEX VALUE OF
OF BYTES BYTE WRITTEN
40 FF (or 00)
6 00
1 FC (Index Mark)
. 2B FF (or 00Q)
6 00
1 FE (ID Address Mark)
1 Track Number
1 Side Number (00 or 01)
1 Sector Number (1 thru 1A)
1 00
1 F7 (2 CRC's written)
11 FF (or 00)
6 00
1 FB (Data Address Mark)
128 Data (IBM uses E5)
1 F7 (2 CRC's written)
27 FF (or 00)
247** FF (or Q)

*Write bracketed field 26 times

“*Continue writing untii FD179X interrupts out.
Approx. 247 bytes.
1-Optional ‘00’ on 1795/7 only.
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IBM SYSTEM 34 FORMAT-
256 BYTES/SECTOR

Shown below is the 1BM dual-density format with 256
bytes/sector. In order to format a diskette the user
ust issue the Write Track command and load the
” ata register with the following values. For every byte

{

()

to be written, there is one data request.

1. NON-iBM FORMATS

Variations in the IBM format are possible to a limited
extent if the foliowing requirements are met; sector
size must be a choice of 128, 256, 512, or 1024 bytes;
gap size must be according to the following table. Note
that the Index Mark is not required by the 179X. The

minimum gap sizes shown are that which is required by
the 179X, with PLL lock-up time, motor speed variation,

NUMBER HEX VALUE OF etc., adding additional bytes.
OF BYTES BYTE WRITTEN
80 4E FM MFM
12 00
3 F6 )
] FC (Index Mark) Gap | 16 bytes FF 32 bytes 4E
50" 4E
1§ gg Gap I 11 bytes FF 22 bytes 4E
1 FE (ID Address Mark)
1 Track Number (0 thru 4C) * 6 bytes 00 12 bytes 00
1 Side Number (0 or 1) 3 bytes At
1 Sector Number (1 thru 1A)
1 01
1 F7 (2 CRCs written) Gap #l 10 bytes FF 24 bytes 4E
22 4E 3 bytes A1
12 00
3 FS bk 4 bytes 00 8 bytes 00
1 FB (Data Address Mark) Y
256 DATA
54 4E
4E

598**

" Write bracketed field 26 times
**Continue writing until FD179X interrupts out.
Approx. 598 bytes.

*Byte counts must be exact.
**Byte counts are minimum, except exactly 3 bytes
of A1 must be written.

ELECTRICAL CHARACTERISTICS

MAXIMUM RATINGS

Voo With Respect to Vss (Ground) =15 to —0.3V

Max. Voitage to Any Input With
Respect to Vss

p = ID ma Nominal

N

=15 to -0.3V

OPERATING CHARACTERISTICS (DC)

Vcc = 35 ma Nominal

Q0°C to 70°C
—559C to +125°C

Operating Temperature
Storage Temperature

TA =0°Ct0 70°C, Voo = + 12V = .8V, Vss = OV, Veec = + 5V = 25V

SYMBOL CHARACTERISTIC MIN. MAX. UNITS | CONDITIONS
e Input Leakage 10 A Vin = Voo
lou Output Leakage 10 LA Vour = Voo
Vin input High Voitage 2.6 \'
Vi Input Low Voitage 0.8 A
Von Output High Voltage 2.8 v lo = —100 A
Voo Output Low Vottage 0.45 \% lo =1.6 mA
Po Power Dissipation 0.5 W

18
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|=MING CHARACTERISTICS.
Ta = 0°C to 70°C, Voo = + 12V = .6V, Vss = 0V, Vec =+5V = .25V

READ ENABLE TIMING

SYMBOL CHARACTERISTIC MIN. TYP MAX. UNITS | CONDITIONS
TSET Setup ADDR & CS to RE_ 50 - nsec
THLD Hold ADDR & CS from RE 10 nsec
TRE RE Pulse Width __ 400 nsec Cu = 50 pt
TDRR DRQ Reset from RE__ 400 500 nsec
TIRR INTRQ Reset from RE 500 3000 nsec See Note 5
TDACC Data Access from RE 350 nsec C. = 50 pt
TDOH Data Hold From RE 50 150 nsec C. = 50 pf

~ 16" QR 32° uS
i-—fm

1 SERVICE (WQRST CASE!
“FM 3 27 S WS
‘MEM T 135 uS

NOTE 1 CT MAY 8€ PERMANENTLY TIED LOW 15 DESINED
*TINE QOUBLES WHEN CLOCK  tubee

ora
t
)
! Tinne -
nTRO & !
'SERVICE  fmen l
"o Vo
anaQ l n
et TAE  <emgund
L1 4 vire
Tser
_.[‘ e
ERTT I “l] wun |
—.-Tbo.L—-

READ ENABLE TIMING
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WRITE ENABLE TIMING

et

R

¢ 'SEAVICE ———f

——

Tser ,—.

Rt A —

S—
| OATA musT|

! SERVICE (WORST CaSE)
TFM 235 0§

TMEM 17 8,5

l BE vALIO

NOTE 1 CS MAY BE PERMANENTLY TIED LOW iF OESIRED
2 WHEN WRITING DATA INTO SECTOR TRACK QR DATA
REGISTER USER CANNOT READ THIS REGISTER UNTHL
AT LEAST 4 L3EC IN MFM AFTER THE RISING EOGE OF WE
WHEN WRITING INTO THE COMMAND REGISTER STATUS
:jrg; \;;l&ns)eu:cméssouee&ssc INFM. 14 L SEC IN MPM
IMES AR IBLED WHEN CLK - 1 Mz
"TIME DQUBLES WHEN CLOCK 1Mz

WRITE ENABLE TIMING
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SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS
TSET Setup ADDR & CS to WE_ 50 .nsec
THLD Hold ADDOR & CS from WE 10 nsec
TWE WE Pulse Width . 350 ' nsec
TDRR DRQ Reset from WE 400 500 nsec
TIRR INTRQ Reset from WE 500 3000 | nsec See Note 5
TDS Data Setup to Wi 250 nsec
TOH Data Hold from WE 70 nsec

INPUT DATA TIMING: :

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS |
Tow Raw Read Pulse Width 100 200 nsec | See Note 1
tbe Raw Read Cycle Time 1500 nsec | 1800 ns @ 70°C
Te RCLK Cycle Time 1500 nsec |1800 ns @ 70°C
Txi RCLK hold to Raw Read 40 nsec | See Note 1
Txz Raw Read hoid to RCLK 40 nsec

16" OR 327 us [#
. I—- ~ = toun ! !
- TTL - il e

RAW READ

[ —

l te §

[ o

NOMINAL
DISKETTE | MOCE DDEN CLK T, T, T,

8" MFM 0 2MHz |1 us Tus | 2 us
8" FM 1 2MHz |2 us 2us 4 us
5" MFM Q TMHz | 2us | 2us | 4 us
5" M 1 TMHz |4 4us [ 4,us | 8 us

INPUT DATA TIMING

o

“w.d

ot
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'(QRITE DATA TIMING: (ALL TIMES DOUBLE WHEN CLK =1 MHz)

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS CONDITIONS
{ Twp Write Data Pulse Width 450 500 550 nsec FM
150 200 250 nsec MFM
Twg Write Gate to Write Data 2 1Sec FM
1 unsec MFM
B Tbe Write data cycle Time 23,0r4 usec +CLK Error
( Ts Early (Late) to Write Data 125 nsec MFM
) Th Early (Late) From 125 nsec MFM
Write Data
Twi Write Gate off from WD 2 usec FM
1 usec MFM
Twdl WD Valid to Clk 100 nsec CLK=1 MHZ
50 nsec CLK=2 MHZ
Twd2 WD Valid after CLK 100 nsec CLK=1 MHZ
. 30 nsec CLK=2 MHZ
o =
£
. .»‘ -
- 500 NS =l]
CLK
( - {(IMHZ)
|
7
" o v
Twdl —-a{ - e Twd2
N —
Yy ——125 12§
® o — T
(2MHZ) [
Q % ;
TV,
wo el g gl
Twal —-.Jl I P— Twa2
WRITE DATA/CLOCK RELATIONSHIP
(DDEN= 0)
Q_ ) WRITE DATA TIMING
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MISCELLANEOUS TIMING:

AN

SYMBOL CHARACTERISTIC MIN. TYP. - MAX. UNITS CONDITIONS
TCD Clock Duty (low) 230 250 20000 nsec
TCD: Clock Duty (high) 200 250 20000 nsec
TSTP Step Puise Qutput 2o0r4 usec Note 5
TDIR Dir Setup to Step 12 usec +%eLeK E%ROR
TMR Master Reset Pulse Width 50 usec -
TIP Index Pulse Width 10 usec
TWF Write Fault Pulse Width 10 usec See Note §
—e—
—
’-’— ‘ua —.{
fmfrve
——-Pj—-
[y S—
,’}-—l
.Y ;’g’: _]
I— on.‘ ,v:—-—-—{ wl—o— !—. -
MISCELLANEQUS TIMING
NOTES:

1. Puise width on RAW READ (Pin 27) is normally
100-300 ns. However, pulse may be any width if
pulse is entirely within window. If pulse occurs in both
windows, then pulse width must be less than 300 ns

for MFM at CLK =

MHz. Times double for 1 MHz.
2. A PPL Data Separator is recommended for 8” MFM.

2 MHz and 600 ns for FM at 2

22

3. tbe should be 2 us, nominat in MFM and 4 us nominal

in FM. Times double when CLK = 1 MHz.

4. RCLK may be high or low during RAW READ (Polarity
IS unimportant).

5. Times doubie when clock = 1 MHz.
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Table 6. STATUS REGISTER SUMMARY

ALL TYPE | READ READ READ WRITE WRITE
BIT | COMMANDS ADDRESS SECTOR TRACK SECTOR TRACK
S7 [NOT READY |NOT READY NOT READY NOT READY |NOT READY |NOT READY
S6 |WRITE 0 0 0 WRITE WRITE

PROTECT PROTECT PROTECT

S5 |HEAD LOADED 0 RECORD TYPE 0 WRITE FAULT | WRITE FAULT
S4 |SEEK ERROR |RNF ANF 0 RNF 0
S3 |CRC ERROR |CRC ERROR | CRC ERROR 0 CRC ERROR 0
S2 |TRACK 0 LOST DATA LOST DATA LOST DATA |LOST DATA  |LOST DATA
S1 |INDEX DRQ DRQ DRQ DRQ DRQ
SO _{BUSY BUSY BUSY BUSY BUSY BUSY

STATUS FOR TYPE | COMMANDS

/.“ET NAME MEANING
S7 NOT READY This bit when set indicates the drive is not ready. When reset it indicates that the drive

is ready. This bit is an inverted copy of the Ready input and logically ‘ored’ with MR.

S6 PROTECTED

When set, indicates Write Protect is activated. This bit is an inverted copy of WRPT
input.

S5 HEAD LOADED

When set, it indicates the head is loaded and engaged. This bit is a logical “and” of
HLD and HLT signalis.

S4 SEEK ERROR

When set, the desired track was not verified. This bit is reset to 0 when updated.

S3 CRC ERROR

CRC encountered in 1D fieid.

S2 TRACK 00 When set, indicates Read/Write head is positioned te Track 0. This bit is an inverted
copy of the TROO input.
S1 INDEX When set, indicates index mark detected from drive. This bit is an inverted copy of the
IP input.
180 BUSY When set command is in progress. When reset no command is in progress.

-=—STATUS FOR TYPE Il AND (Il COMMANDS

IT NAME

MEANING

S7 NOT READY

This bit when set indicates the drive is not ready. When reset, it indicates that the drive
is ready. This bit is an inverted copy of the Ready input and ‘ored’ with MR. The Type ||
and Il Commands will not execute unless the drive is ready.

S6 WRITE PROTECT|On Read Record: Not Used. On Read Track: Not Used. On any Write: It indicates a

Write Protect. This bit is reset when updated.

S5 RECORD TYPE/

WRITE FAULT

On Read Record: it indicates the record-type code from data field address mark.
1 = Deleted Data Mark. 0 = Data Mark. On any Write: It indicates a Write Fauit. This bit
is reset when updated.

S4 RECORD NOT
. FOUND (RNF)

When set, it indicates that the desired track, sector, or side were not found. This bit is
reset when updated.

S3 CRC ERRCR

if S4 is set, an error is found in one or more ID fieids; otherwise it indicates error in
data field. This bit is reset when updated.

S2 LOST DATA

When set, it indicates the computer did not respond to DRQ in one byte time. This bit is
reset to zero when updated.

S1 DATA REQUEST

This bit is a copy of the DRQ output. When set, it indicates the DR is full on a Read
Operation or the DR is empty on a Write operation. This bit is reset to zero when up-
dated.

‘o BUSY

When set, command is under execution. When reset, no command is under execution.

23
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5. FIRMWARE

This section contains listnings and descriptions

of the firmware in the 2 versions of the ST. FD.

CTRL.



CSD/005/TCM/0041

ST. FD. CTRL. CR8047D/010AB/00 sian/date T
@ / / BBP/3820111 B(and 7)
TECHNICAL MANUAL o —
BBP/810126

5.1 Microprogram of CR804D/010AB/00

CSD/005/LST/0014




400-810-1

TITLE:

DOCUMENT NO :

PREPARED BY .

AUTHORIZED BY:

DISTRIBUTION :

ISSUE:

DATE:

1

820111

MICROPROGRAM SOURCE LISTNING
FOR ST. FD. CTRL. 8047M/010AR/00

CSD/005/LST/0014

BERTRAM PAASKESEN = .~

GOTTLOB BORUP i et !

GB, BBP, File(2), PRO(2)

APPROVED BY:

AUTHORITY

DATE

SIGNATURE

ENG/QA-KN




CSD/005/LST/0014

sign/qate page
MICROPROGRAM SOURCE LISTNING BBP/820111 i
FOR ST. FD. CTRL. CR8047M/010AB/00 reel project
PAGE RECORD AND ISSUE LOG.
ISSUE ISSUE ISSUE
PAGE 112{314]|518 8 PAGE 213|456 8 PAGE 112(|13(4})5(|6|7]8
01 6 || 67
02 35 68
03 36 69
04 37 70
0s 38 7
08 39 72
Q7 40 73
08 41 74
09 42 75
10 43 76
1 (YA 77
12 45 78
13 46 79
14 &7 80
15 - 48 81
16 49 82
17 50 83
18 s1 84
19 52 8s
20 53 86
21 S4 87
22 55 88
23 56 89
2% 57 90
25 S8 91
26 59 92
27 60 93
28 81 94
28 62 95
30 63 36
K} 64 37
32 65 98
33 66 99
100
ISSUE DATE PREPARED APPRQVED AUTHORIZED
a8y 8Y =)
1 820111 BRBP KN GRB

LOO=- Q1 0



CSD/005/LST/0014

MICRO PROGRAM SOURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010AB/00

sign/date

BBP/820111

page
ii

repiace

project

CONTENTS

1. INTRODUCTION

2. STRUCTURE OF MICROPROGRAM DEVELOPMENT PHASE

3. MICROPROGRAM SOURCE LIST

APPLICABLE DOCUMENTS

CR80 AMOS TOS

CR80 AMOS CMI

CR80 AMOS EDITOR
MICAS MICROASSEMBLER
CR80 AMOS COPY

CSs/380/UsSM/0026
CSS/381/USM/0037
CSs/102/UsM/0021
CSS/006/USM/0019
CSs/110/UsSM/0032



CSD/005/LST/0014

sign/date page
MICRO PROGRAM SQOURCE LISTNING BBP/820111 1
FOR ST. FD. CTRL. CR8047M/010AB/00 repisce project

INTRODUCTION

This document contains descriptions of source-,
command- and object files concerning the micro-
firmware included in the Dual Bus Floppy Disk
Controller (CR8047M/010AB/00.

The Firmware allows the ST. FD. CTRL. to interface
SHUGART SA 800/850 Floppy Disk Drives as described

in:

CsD/005/PSP/0078

The PROM's which contain the microprogram, are
described in CSD/005/VDD/0058.
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STRUCTURE OF MICROPROGRAM DEVELOPMENT PHASE

The microprogram coding .and assembly is performed
by an AMOS development system, and the following
explanation requires a basical knowledge about
AMOS at user level.

Four different programs are called in the sequence
shown in fig. 1. Each program uses a number of files
which ¢ontain source-, object- and print code, List 1
shows the files concerned. These files are stored

on harddisk in the following directory:

d*CRPO004*USERS.D*HCL.D*BBP.D*CR8047DAB.D

A back-up issue of the files is stored on floppy
disk in the following directory:

d*CRD2192

For the sake of convenience a special commandfile
(a DO-type) called:

~~==CR8047DAB.D*DOMICASPROMCV

are generated and a call of this file, does automatic
perform the MICAS, PROMCV sequence, and deliver prober
output files for copy. F8047DPNT and F8047DPCVPNT

are printed out as hard copy.
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r80472SRC
£
VOUEDIT cCiTERING AF SOURCEFILE
W

F80470SRC

N
~

MICAS

[en]
©

FB04LTOPROM

~ |
-

S:
PRCOMCY

E§0L7CPROMCY

~,
/

ASSETTE TAP
\ |
CATA DD
PROGRAMMEPR

ASSEMBLY JOF EDI

F8C4TOPNT
FB0LTCPPARAM

TEDC FILE

PINCONVERTING 2F PRCMFI_E

E804T0PCYANT

PoME LES
M

LA TAF

CUTPUT T

m
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3. LISTNING OF SOURCEFILE

The following section shows file: F8047SRC
generated by MICAS, (actual the first part
of F8047PNT).
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reglase iorest

MICAS MICRJ 4SSTME2LER V300123

0133 WCORSLINGTH=S56
3n00 PROMAIOTH=8
anao JUMPQED=1 ,
0nod PRIMLINGTH=1024
3100

2202 .

0naoag

anad 1T 519 J .,
anQg 2 24 3 2 .,
3109 3 31 J .
Q7G0 & 1461 2.
31706 s 1 4 1 -
2900 5 15 2 1 .
31003 717 2 [/
31200 8§ 19 3 0 .,
ango 922 2 1,
3100 13 32 1 q .
31703 11 33 3 Q-
Q90¢ 12 36 4 o,
01040 13 40 ® 125 .
0000 16 47 1 1 .
01200 15 42 1 1,
0000 16 43 1 1 .
9n3aa 17 32 14 1,
Q92a0 13 51 1 1,
3703 10 352 2 3/
Qnaoo 20 54 2 2 s
Qnoe .

Q000

31a¢ .

anaGa UNC=1,3

0noo CLIN=T,4

a10¢0 J2=15,5

gnas CJs=14/5

3000 JMP=13,5

21060 SJP=12,5

anae 2CLC=11,5
3dnac JRP=8,53

00300 R=CT=7,5

anaoa R9CT=6,5

anao0 CRET=5,3
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BBP/820111"
replacs woyect

2700 CuPPEL,S
anac L3cT=3,5
2900 INLD=2,5
3700 T43=0,3
an0¢

0700 cL3Y=0,6
6n00 ST3Y=3,6
3906

anoo STCM=20,7
onNoo TRK=1,7
0000 $CT=2,7
3100 2AT=3,7
3100

9100 1Q=0,3
anoc 1821,8
9000 13=2.8
01090 1a=4,3
9700 24=5,3
3700 936,38
4700 az=7,3
anco

0100 2=0,9
9000 3222,9
0100 323,9
3000

3000 c=1,10
an00

000 a30=0,11
9700 SU3=1,11
cnao 3Us=2,11
0900 3R=3,11
QnNeco ANOs4 .11
an0a TAN=S,11
anaa . zx0=6,11
0700 ZXN=7,11
3900

0100 20=0,12
anoo a1=1,12
0n00 . a232,12
0000 133,12
0700 4424,12
ana0 4535,12
3700 1626,12
anao 4727,12
3109 1323,12
3000 29=9,12
3002 110213,12

gnog A11=211,12



CsSD/005/LsT/0014

MICRO PROGRAM SQURCE LISTNING

FOR ST. FD. CTRL. CR8047M/010AB/00
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BBP/820111 8
regpliase oot

3700 412=12,12
anca 3113=13,12
00430 414314,12
G103 A15=15,12
9200

91330 CaND=126,13
ango R0Y=123,13
0102 RAM=2119,13
0%9092 gL=111,13
s Lps]s) U=95,13
onaa JAL=63,13
0092 NI3=127.,13
hhh]

3000 2IC=0,14
39090 UrPsY=3,135
30300 UNIT=0,16
2100 WiC=9,17
0100 LATCH=Q,18
3009 WRA21,19
31700 ous2,19
9N00 oL=3,20
Jnoo 4R=0Q,20
lpTels) 3IT1=223FE,1

314090 .
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BBP/820111 9
repiane peotest

0n0¢

3N09

nnae

0noo ;ST FQ CTRW CR3C4TD/01043/01 ;.

0nog JRIIMWART VIRSION 811130/887 ;.

9nQo " J3UILD=IN=TEST IMPLEMENTED /.

0700 JUPOATED LAST: 820116,

an00 H

3anoa 3IT: UNC CJP T2910 STIY MR SST 3USY MR1791 .
0no1 JZ . STBY MR 72910 ZRROR .
0102 UNC CJS BITY $TBY MR JTRY RESET CMD .
onos3 S ‘

0neo3 N

IN03 £291Q0: UNC CJ?P L3C ST3Y MR .

0Nnos

04 22901: UNC CJP L3S STBY MR ;.

3035 i '

anes SI3US: UNC CJP LAOC STBY MR ;.

0300 H

0106 £438US: UNC CJP LITC STBY MR ;.

an07 S

0no7 SRAM: UNC CJP LOC STSY MR ;.

0naGe HR

anos TTIMER: UNC CJP LIC STSY MR ;.

onae HN

an0¢9 217%1: UNC CJP LOC STY MR ;.

0904 HR

0N04 P

0n0a J xewmen 29001 TEST SUSROUTINES wwwwes

0104 TI9C11: AND 24 a0 8 MR 2A0_00 Y=RESULT =1 ;.
anos sUS zA AQ 3 MR JAQ_#FF Y=RESULT 2=0 ;.
gneoc 4P 22910 AND ZA AQ 3 MR 1121 ;.

9nGo CRET 3ys Za AQ 8 MR ;220 TEST CRET ;.
090 UNC CJP 22910 MR JRETURN TO MAIN PROGRAM .
3707 Je

0N0F e

QNoF .l

0N0F Jrwwren 2910 TEST SUBROUTINES wwwwww ;,

a00F e

T T291031: UNC CRET MR ;.

0010 UNC 52919 MR ;.

IN11 N

011 T29132: UNC CJS 729103 MR,

3712 UNE CJP 22919 MR ;.

913 S

3013 T27103: UNC CJP° T29104 MR .,

WLERA UNC CJP £2910 MR JCOME HMERE IF JPP JESSCT ;.
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“wga/dme page
LgBP/820111,

| "'

10

2912
nts
%18
JN1s
on17T
0913
an1s
3919
N4
0018
3018
091¢
32710
N1z
on4is
0N1F
INtF
aN1F
Gnz23
2021
N2z
an22
Qnas
aN23
anzs3
0922
an24
an2s
QN2%
9127
0n23
0229
Q124
anzs
0n23
QnN28
an23
0n23
9125
3928
2123
3n2¢
3020
302z
0n2E
0030
ons1
N3z

7.

TZ9104: UNC CRET
v23105: ¢Js £2910 AND ZA 40
' cls 120193 Tys z4 40

UNC CJ® 22910

129107: UNC CJS T29103
UNC CJ? £2910

T29108: AND ZA A0
cJoe 729100 aus za 22

UNC CJ> 22913

T279109: UNC CRET

T29104: L2CT T29108
JRP AND Z4 AQ
UNC CJ® £2910

T29128: UNC CRET

’ a
T23102¢C:

LOCT 1(2FF) ANO ZA AQ
ReCT LOC SU8S ZA AQ
24P £2910 CR IA a0
UNC CRET
T27120: UNC PCLC 1(#FF) AND IA a0
RECT sus za AQ
CJP 22910 aR 24 AQ
UNC CRET
JETRRE 1791 TSST SUBROUTIN
SNTRY: R19= PREVIJUS STAT:S
EXIT: RS = CURRENT STATE OF
R13= LAST STATZ QF STP
1 0ZSTROESO.
W13T2U: AND ZA A1
A1ST: LICT 1(#20) QR 07 A8 CONO
20240) AND DA af
CRET ZAN AQ 190
R2CT W1sT IR I2 10
C AD3 ZA A1
CJP wW1ST aR  IA A1

UNC  CJP =1791

MR
8 MR
83 MR
MR

MR
MR

B MR
3 MR
MR

MR

MR
MR

MR

> o
=
x

o w
=
x

e g

INPUT
u

o™ ™

w®x

JRETURN TT T2910 IF POP OK /.,
JELSE RETURN TO T29102+1

JCALL IF OK 2.°
JELSE GOTO SRROR LOQOP /.,

sPUSH T29107+1 TO STACK /.
;COME IF POP ERROR /.

- sCLEAR REG Q /.,

JFORCE THE JUMP CONDITION /.
JERROR EXIT /.

7RETURN TO MAINLOOP IF POP 7,
JWAS OK,ELSE RET TS T29107+1 /.

JREG_JUMP. ENTRY ;.
JJUMP TT L3C T29108 ;.
7e

;COME HERE IF LDCTE&JRP wWaASS ;.
;0K 7.

sLOAD COUNTER RO_O ;.
;DECREMENT COUNTER ;.
JCOME IF CNT=RO ;.
JLOAD COUNTER+STACK ;.
JDCR COUNTSR AO_a0+1 ;.

.
’ e

REGISTER

7CLEAR COUNT REG.
;READ INPUT REG.
JMASK STPU BIT.
;RETURN IF POS EDGE.
FUPDATE STATE REG.

s INCREMENT LQOOP CNT.
;LOOP MAX 10 MSEC.
JTHEN GIVE UP.

e
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“uga/ente page
BBP/820111. 11
repiese wioject

2933
3933
ans3
an3s
N3
an3s
an3s
q035
2933
Q0135
Q0030
anN3s
dN37
3138
939
0034
on3s
0033
0938
9038
303C
an3D
003z
Qn3F
013F
00«0
9041
Q342
nes
0044
3045
qN453
0046
0Ne?
00438
0Nay
N4
00&3
q94C
0040
(YA
Y
3759
3151
3152
anss3
005
034

7 a

T2910:

.
7 e

s RRPWN

UNT CJS
UNC CJs

;TH
sz
! -

UNC CJS
UNC CJ3S
UNC CJS
UNC CJS
UNC CJS

s wwmww T

2913 TEST MAINLODP =wwww

T2°10
T291C2

T29011

T29105
729107
T2912a
T2%91QC
T29192

1

TST 2901 LOJGICAL

429010: LICT 1(208)

A29C11:

429012:

R0LT L3C

CJP 429011

UNC CuP

L2CT 1
RPCT LIC

£2907

E=)

CJo a29012

UNC CuP

CJpP €290

CJP 2290

CJP 2290

290

1

1

MR
MR

MR

JTEST CALL/RET ;
JTEST JpPP ;.

2 SJLLIWING 29071 TEST MUST 8¢ PERFORMED BEFORE ;.
37 2F 2910 CONSITIONAL JUMP FACILITIES .

;TEST ZERQ FLAG ON ;.

7 JUMPS/RET .
JTEST CJS 7.

;TEST CJPP .,
sTEST LOCT .

JTEST RPCT/DCR ALU REG O .

7TEST RFCT /.

FUNCTIONS wwwwse [,

AND -ZA A1 8 MR
C ADD ZA A1 8 MR
JR Za A1 MR
MR
QR ZA A1 QMR ;.
IR ZQ A0 B MR
AND 24 A2 B MR
C 490 Z4 A2 B MR ;.
OR Za A2 MR
MR.
QR ZA A2 Q MR /.
grR 2Q a3 8 MR
402 aQ a0 Q MR
C app 2 MR
QR ZA A3 Q MR
OR AQ a0 2 MR
C ag0 14 MR
3R ZA a3 Q MR .
TAN AQ a0 3 MR
420 a2 A1 Q MR J.
C aApo 72 MR
JR  IA A1 Q MR
TAN AQ a3 2 MR
AZ0 aQ a2 3 MR
C apo 29 MR

;xxx=x® XOR TEST

., -

Tdewww

+LOAD CNTR CLESAR REG 1
JPRESET REG 1 TO #0F ;.

/IS REG 1 =T 0 /.
JNQ .

. +COPY RYT TO RO /.

sPRESET A2 TO #FQ /.

sTEST RESULT /.

;COPY R2 TO R3 ;.
;TEST ADJD /.
/RESULT=0 IF 0K
;Q=F0 ;.

;COMPUTE FO=-OR=0OF

.
’a

JTEST RESULT (0 IF 0OK)

/3=F0 ;.
JTEST IaN (0 IF O

K) 7

.

’

JEND OF MSNYBBLE T:=ST ;.

;A=0F ;.

;3=0F IF 0K /.
/Q=FF IF 0K ;.
/END QOF LSNY3SLE

TEST

.
Al

.
’
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sgh/aate page 1
BBP/820111 2
r‘ﬂl@' ‘| woteat

2154
37354
37¢E5
03¢
Q057
2053
39359
BLETY
q0ss
095¢C
3ns¢C
¢asc
293¢
0950
anssz
03ss
0nss
QaSF
3020
3041
ané2
dNe3
dNsse
aNés5
JNe3
DI}
3763
aNéé
0067
gnss
0169
0054
3763
0néc
268
Qnse
onér
Q0972
anN7e
an71
972
an7s3
N7«
3773
2973
3N7é
QAN77
QN73

LICT 1(#54&>
RPCT LZC

cJ4e 22901

AND Z2a A4
C aADD Ia ad

SX3 AQ A4

ANJ ZA AS

Sus Za AS

X3 AQ AS

AJD AQ AS
C ADdD 22

;weweww XNJR TEST wwews [,

CJe 52901

ewwwws TEST 2=RIG

T29012:
TJ4P 22921
CJdP T29013
UNC CJP £2710
T29C13: CUP 2971

’ e

Jxwwwwx TEST GENERAL PURPOSE

/e

LOCT t(2FF)
TS9014:

CJ? 22901

VLT T29014

LACT 1(z=8)
T23C15:

cJP 22901
RPCT T29015

LDCT 1 (4FF)
T29016:

CJp 22901
R2CT T29016
i
LaCT 1(«F=)
T29317:

CJP 22901

SXN AQ AS
EXN AQ 4S

AND ZA AO
AND ZIQ
g% AQ AQ
Sus 2a AD
SR 24 AQ

C sus Ad a0

AND Za AQ
AND 2Q
C 40D za A0
C 432 I3
¢ sus aQ ag
AND ZA A1
C A0D ZA A1
C 400 23
¢ SuU3s aQ a1
AND ZA A2
C a0D A a2
¢ ADD 22
C Sus aQ a2
AND Z4A A3
C 400 Z4a a3
s and 1%

C sud AQ A3

LA 2 2 o o D0

D 0D B W W DWW

Q

MR .
MR JPRESET R4 TO #55 ;.
MR 19255 IF 0K ;.

MR .

MR IRS=FE ;, .
MR JRS=#AA IF 0K .
MR ;Q=00 IF OK ;.
MR .

MR ;0=55 IF OK ;.
MR ;Q=00 IF OK ;.

3 MR ;.

MR JCREAR RC & QREG ;.
MR ;.
MR JAQ_H#FF ;.
MR /.
MR ;.
MR FJUMP TF ZRROR S.

REGISTERS wwwwws 2,

B MR ;.
Q MR JCLEAR RO & JREG /.
3 MR $TEST INCREMENT INSTRUCTION ;.
3 MR ; =="== ON QREG ;.
MR .
MR JREPEAT TEST ON ALL REG S ;.
2 MR ;.
3 MR SA1_a1+1 .
Q MR JQ_Q*1 ;.
MR ;.
MR ;TRY ALL BINARY COMBINATIONS ;.
3ON EVERY OF THE 2901 REG ;.
3 MR JTEST REG 2 ;.
3 MR ;.
2 MR ;.
MR 3.
MR.
3 MR ;TEST REG 3 .
3 MR .
Q@ MR .
MR 7.



CSD/N05/LST/0014

MICRO PROGRAM SOURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010AB/0Q

siGha/ante page
BBP/820111 13
repiace ] project

ai7e
Q374
a07s
an7¢
AIN73
a17s
37#
7=
278G
an31
X
0953
AN3s
Ndé
gns3s
JN86
0737
N33
ange
INs»
Qnga
cJ88
J038¢C
INgo
Jnge
308z
J08F
309d
ane1
0nee
0N9s3
nv3
DL LIYA
0n9s
ones
0Nv7?
Qnes
DLLTS
pPLEXS
J9¢%4a
0nez
J39¢C
370
Jv2
gnes
JN9E
074aQd
9981

R2CT T22017
L3CT 1(2=F)

CJs 2290
?3LT T29018

L3CT 1(4FF)
729219

CJ? 2201
R2CT T2901°

LIOCT 1(34EF)
cJP 2297
RPCT T2901a
LICT 1(#e8)
CJdP 352971
2207 T29018
LICT 1(%F®)
CJP 229
RPCT T29C1C
L3CT 1(&F=)
cJ4? £2301
RPCT T29Q10
LOCT 1(%F=)
CJP 22901
RPCT T2921¢
LICT 1(%F=)

CJ? 22301
VLT T2901F

AND 24 A4

C X0C ZA a4
C 4090 13
C SU3S AQ a4

AND ZA AS

C a30 Za A5
C ADD I9
C sSus aQ as

AND 1A AS
A0D 74 A
a20 IQ
SU3 Al Aé

oNno

AND ZA A7
C ADD ZA 47
C ADD IQ
C Sus aQ a7

AND-ZA A8
C a20 Za as
C 400 7Q
C Su3 aQ A8

AND Z4 A9
C ADD ZA A9
C aA20 Z9
C SUB AQ A%

AND ZA A10Q
AD0D. ZA a10
400 I3 !
Sud Ag 410

[aXaNa)

AND Za 211
C A2 74 a1
C adp ¢
C Sus aAg a1

MR
3 MR
8 MR
Q MR /,
MR /.
MR

8 MR

Q MR .
MR ;.
MR

8 MR

JTEST REG 3 7.

;TEST REG 6 7.

JTES REG 7 /.

JTEST REG 8 /.

JTEST REG 9- 7.

JTEST REG 10 /.

JTEST REG 11 ;.
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CSD/N05/LST/0014
n/date page
MICRO PROGRAM SQURCE LISTNIN e
G BBP/820111 14
o FOR ST. FD. CTRL. CR8047M/010AB/00 esiace =
!
]
i . . o
: 0242 7
i 9942 LICT 1(&=rR) AND ZA A12 g MR JTEST REG 12 .
QA3 T29229: C 40D 4 A12 3 MR ;TEST RSG 12 /.
[ FYR C ad0 I3 I MR .,
QNAS cJpP =291 C SUs ag aA12 MR 7.
DY) WLT T29029 MR,
X Q04T s
: QDA77 LICT 1 (2FF) AND ZA A3 B8 MR JTEST REG 13 ;.
: anas T27C21: C 4D0 ZA aA13 8 MR ;.
i 0na? C 409 22 Q MR ;.
: . 0naa CJP 22901 € SuU3 a9 a13 MR .
! JN48 RPCT T29021 MR.
Qnac N
JNAC LICT 1(¢FE) AND IA 214 8 MR /TEST REG 14 .
QqN4ad T23C22: C AJD Za A14 8 MR 7.
QnNAaEg C ADD 229 QI MR ;.
aNarF cJ2 £2901 C SUS AQ aA14 MR .
3080 ' PCT T20022 ‘MR..
2631 HA
an31 LICT 1(4FF) AND 24 A1S 3 MR JTEST REG 15 /.
onNs2 T29023: C A2D A A1S 8 MR 7.
9933 € apd 297 2 MR .
PDEXS . CJP 22901 ¢ Sus agQ a1s MR Jo
Jnss R9CT T29023 MR.
PLEY] ‘e
9184 . Jewwawe TEST IBUS wmwmew ;. . . .
3n8e I ,
DEY-) AND A AQ 3 MR ;40=0 ;.
Qns? C A3D 13 Q MR ;.
2033 R 2 A1 3 MR sJA1=1 J.
anay ADD aQ A1 Q MR 7.
JnNaa R 72 A2 3 MR JA2=2 ;.
QNss ADD A3 a2 Q MR ;.
JNB8C IR IQ a3 8 MR sA3=4 ;.
PDET ACD AQ &3 Q MR /.
QNae SR 13 A4 8 MR sAL=8 ;.
' ansF 100 AQ A4 Q MR ;.
- 09Ca . QR 13 AS 8 MR ;AS=#10 ;.
anc1 ADD AQ AS Q MR ;.
gnc2 ar 19 A4$ 3 MR ;A6=4#20Q .
QnNe3 ADD AQ 4Aé 3 MR ;.
00%Ce IR IQ A7 3 MR SAT7=#40 ;.
J0CS AO0 aAQ A7 Q MR J.
qQNcs 2R 219 A8 8 MR ;A8=%80 ;.
Qdc? $JP =I3IUs 2(#00) =XJ 2a A0 MR ;IZR0=1 IF OK /.
0nces CJ2 2I3ys 2(3#01) ©<x3 0a a1 MR .
ance CJ? £I8US 2(=202) =X2 A A2 MR /.
Q1ca 2JP ZI3US 2(=204) =x0 DA a3 MR 7.

.
.
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ugh/aate page
MICRO PROGRAM SOUR
CE LISTNING BBP/820111 i5
FOR ST. FD. CTRL. CR8047M/010AR/00 resiase T |roreet
J3C3 CJdP 3I3US 2(#0%) =3xS DA a4 MR ;.
ance CJP '3I3US 2(=10) =XT DA aS MR .
Jnce CJP ZI3US 2(229) £x0 DA Aé MR ;.
ancsz CJ? 3I3uS 2¢(=240) =XxJ DA A7 MR 7.
Jac= CJ2 ZI5US 2(280) =x2 DA a8 MR ;.
39093 AND ZA A9 8 MR ;. ’
an01 SU3 ZA a9 8 MR JREG 9=#FF TEST 8§ LINES /.
a102 CJP 3I3US 2(#FF) SXD DA A9 MR .
Jnas HR
2003 Jxewwwe TEST AS3QS wwwwww [
ano3 HR
9123 AQ SA DAL MR 7RAM DJATA TO ABBUS .
nc4 CJ? cag3UsS 2X0 DA AC %A DAL MR JTEST IBUS=ABBUS ? /.
093 A1 34 DAL MR JTRY ANQTHER 3IT PATTERN ;.
aN0s CJ? £a33US SXC 0A 41 3A DAL MR 7.
anov A2 834 DAL MR ;.
3908 2JP TA33US IX3J 24 A2 3A DAL MR .
2006 A3 3a DAL MR ;.
3104 CJP t£as3sus 2X3 DA AY 34 DAL MR ;.
27038 A4 BA DAL MR ;.
anec CJP ZA33US £XJ DA A4 SA DAL MR ;.
Gnoo A5 3A DAL MR ;.
300z CJP Sa38US £X0 DA AS 3A DAL MR ;.
370F A6 34 DAL MR ;.
3980 CJP Z433US SXQ SA A6 3a DAL MR .
30g1 : A7 3A QAL MR ;. '
onz2 £JP A38US £X0 DA A7 34 DAL MR /.
JIE3 A8 3A4 DAL MR ;.
g4 CJP ZABBUS £X3 DA 42784 DAL MR J.
INEs A% 3A DAL MR .
0% CJP £a33ys EXJ DA A9 34 DAL MR ;.
blsk-34 7.
QneE? Jwwwwww CLEAR COMMANC REGISTER wwwwsww
J9E7 Je
N7 ANDQ 0Z UNIT MR ;UNIT=000000008 ;.
Q9&3 H
09z38 Jewxwwx TIST 3UFEZIR RAM wwwwww [,
0nz3 Ja
Q0NES TRAM: 20(%53) OR 07 A1é 8 MR JREG 14 =#S5 ;.
INEY 2(#aa) IR 0I A13 8 MR JREG 13 =#aa ;.
3724 TRAM3: L3CT 1(£7€)  4AND ZA A1S 3 MR JCLEAR ADDRESS POINTER ;.
Jnes TRAMT: IR ZA a15 MR JPASS ADDRESS TO A3838uS .
JINecC 2¢4SS) 2R IA 415 wWRA MR JWRITS ENABLET LOW /.
INED 2¢(23533 3R A A1S MR HR
QnEsz 3R IA 215 yPsY MR JADDRESS+T QuUT .
JNEF 2(%aa) GR 14 41% UPBY WRaA MR JWRITE NEXT PATTERN .
30F0 R2CT TRAMT  2(#as&) C ADD 1A A15 uPay 34 MR JINCREMENT ADORESS /.

IN=1




CSD/005/LST/0014

MICRO PROGRAM SQURCE LISTNING
FOR ST. FD. CTRL. CR8047M/Q10AB/00

sign/date page
BBP/820111. 16
resiace proeet

bLEE! Jeewews TEST R[AM CONTENS »wwwer

Q0F1 e

INF1 LacT 1(47%) AND ZA A1S 3 MR JCLEAR POINTER ;.

Qn=2 . TIAM2: OR ZA A15 RAM LATCH MR JLATCH LOWER ADDRESS.
JNR3 CJP ERAM X3 DA A14 ™M LATCH MR ;.

INFe RAM MR /.

bhESS OR ZA 415 RAM UP8Y LATCH MR SLATCH UPPER ADDRESS.
0NFe CJP ZRAM EXO DA A13 RAM LATCH MR ;.

INF? RPCT TRAMZ T ADD Za A1S NIB 3 MR ;INCREMENT ADDRESS

QNF7 ‘e

00F8 e

00F8 jweswww TEST H/W TIMER (256 MICRQSEL ) wwwwws

QnFs e

0NF8 TTIMER: S

09F3 LaCcT 1(495) 0OR O COND Q MR JLOAD TIMEDUT COUNTER .
0nes 2(#80) AND DQ 412 3 MR ;.

QNFa TIMET QR DI CAaND Q' MR .

0nFs 2(#80) AND 53 g MR JTEST TIMER BIT .

gnFe 2J? T22GE X3 AQ. &12 MR .

0NFD IPCT TIME? MR LOOP IN MAX 150 MICROSZC /.
00FE UNC CJP STIMER MR . .
QNFF e

0NFF TEDGE: LOCT 1(%95) QR 12 A12 3 MR .

2100 AND ZA A1 3 MR JCLEAR REG.

2101 TIM2: gR 0Z COND Q MR ;.

0102 2(#80) AND 0Q Q MR .

0103 €CJ® TIDGE? EX3 AQ A12 MR . .
0104 PCT TIMZ C 400 ZA a11 8 MR SREGI1=2REGI1+1.

0195 UNC $JP STIMER MR .

0106 HR

0106 TEDGEY 0R ZIQ a12 g8 MR JUPDATE REG 12 ;.

0107 2(#57) C 8uUS Da a1 Q MR ;.

0108 CJP TIDGZ3 2(#80)  aAND 0Q MR .

0109 UNC CJ? STITMER MR.

0104 TZDGE3 2(#87) C Sus DA a1 MR JTEST LOWER AND UPPER LIMIT ;.
0108 CJP TIM3A 2(#30)  AND 0DQ MR :JUMP IF GRETHER THAN UPPER .
010¢ UNC £J? STIMER MR.

0100 F

0190 <TIM3a: LOCT  1(¢29%3 AND B8Z A11 B MR JCLEAR TIMER ;.

0102 TIM3: i CR  0Z COND Q MR .

J10F 2(480) AND D2 Q MR .

9110 CJ4P TEIGE2 EX0 AQ 212 MR .

0111 RPCT TIMS C ADD Za a1 3 MR JINCREMENT TIMER REG.
2112 UNC CJP STIMER MR ;.

3113 e

9113 TEDGE2 CR  IQ at2 3 MR JUPDATE R12 ;.

9114 2(%57) € 3US DA A11 Q MR ;457 = LOWER LIMIT ;.
.0115 CJP TEDGE4 2(%80)  AND 0Q MR JTEST SIGN3IT .
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MICRO PROGRAM SQURCE LISTNING

FOR ST. FD. CTRL. CR8047M/010AB/00

“GM‘“‘ page
BBP /820111 17
rapisse projest

211s
3117
2118
3119
3114
C114
G114
911a
3114
0114
3118
011¢
0110
J11¢&
J11=
2120
9121

3122
2123
J124
0125
012¢
9127
2128
0129
3124
0128
9123
012cC
2129
0122
0122
Q12F
0130
Q131

3131

0132
Q132
3133
9134
0135
3138
3137
0132
3133
Q134
21353
g13¢C

UNC €
TIO0GZ4:
T
UNC C
7’ e

2y

J? ETIMER MR,

2(287) C sSu3 04 a1 Q MR
ARSTT 2(#2D) AND CQ& MR
JP ITIMEZR MR.

;xwxnwe TSST 1791 wewwwww ;,

.
’

7 e
TARSTI:

L
R

UnC
ST?U2: L
R

ROCING:
cJe

’ e
TIMTST:
cy?

;e
INTTST:

cJde
JUNC CJP
7

PSINT: U

7.
'PSSTPU:

cJe
UNC
LTST:
2J°
UNC
257P1:

[ %

TEST

AUT2

] oy 10428
PCT L%

W1sTeU
1(213)
Lac

cJs
acT
oCT

255TPU

2(#80)

PSTIM

2(202)

PSINT
ROCIONID

NC CJ?P 21791

LocT
R?CT LIC /.

2(235)
ULTST 2(4803
SJP 21791,

20240
2ST21 2(%80)
cJp 1791,

1¢(210)

.
]

.
’

c

aND
AND
AND
AND
AND
ANJ
AND
AN2

ZA
A
ZA
1A
A
za
14
1A

STBY

AND
IAN
Jr
AND
sk ]

AND

IAN

ar

-
-

3Us
AND

Sus
AND

AND
AD0

I3
b )
02

ca
0Q

Ia
z

a7
43

A9

a10
411
a12
A4
113

®WEEEREEE

RIC STCM
RIC STCM

- 419 3

A8 COND

A8 Q
A10

A10

A8 Q

413
413

A8 Q

A7 7.
A7 8

417 sTaY
A4 Q

A4 Q

’ e

i14

A A9

8

RESTORE FACILITIES OF 1791

MR
MR
MR
MR
MR
MR
MR
MR

.
.

;#87 = UPPER LIMIT /.
;JUMP TO ZRRQOR IF NOT QVERFLOW /.

INTERRUPT STATE REG 7.
PORTSAVE AREA ;.

COUNT REG /.

STPU STATE REG /.
TIMER PERIOD REG.
TIMER NUMBER REG /.
TIMER CQUNTESR.

JCLEAR
/CLEAR
FCLEAR
JCLEAR
;CLEAR
JCLEAR
JCLEAR
i

Je

’r e

JOUMMY READ STATUS (CLEAR INTRQ) WaIT
’ e

sWATT
/SAVE
JTEST
7 JUMP

1 STEPPULS TIME.
PORT PICTURE I RE ;.
STPY 81T .
IF POS 2DGE /.
JUPDATE STPU STATE REG /.

sTEST
;Jume

TIMER 8IT .
IF POS EDGE ;.

7UPDATE STATE REG /.
FTEST INTRQ 8IT .

JUPDATE INT STATE REG ;.

sWAIT 4 MICROSEC (TSTPU) /.
JTEST SIGNBIT /.
FTEST UPPER LIMIT ;.

7 INCREMENT STPU COUNTER /.

- - m e e vy e m—— = =
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MICRO PROGRAM SQURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010aB/00

HuGA/eate page
BBP/820111 18
piojeat

—

0133
J13:2
D13=
813
J1a3
0141

<3162

J143
0144
DRI
Q146
0147
9148
01453
0144
J143
J14C
0142
J142
A16F
0153
3131

0151

21351

0151

0152
0153
0154
3155
0156
Q157
3158
9159
0154
2158
015C
Q152
015z
J15F
0169
Q1461

0162
J163
Q104
2185
J160
3157
Q168

‘CJP

CJ?P
sCLozP:

«
«
hl

(9]
-4
—
(gl
[ & 3% N
v 0

TIMTST 2(x=2)
31791 2(#34)
CJ2 INTRQ /.

INTTST 2(#FF)

INTTST 2(#33)
21791 2(#FE)

L2CT 1(#132)
RPCT L3C
INTSK  2(%02)
CJ? INTWT

CJP 21709
TTKSD  2(¥10)
cd? 21791

Jxxxrwenx TSST

L3CT 1(423)
WPLET LOC

£1791

suld 2a A9
SUB DA A12

OrR I3 413
ADD 1A A4
AD0 Ia A11
sus DA aAM
ADD Z4a 412
SuUs DA 412
Sus8 2a a9
AND ZA4 Aé
ADD 14 A6
JR DA a8
AND DA A3
AR ZA Aé

R 02
AND DQ

TRACK = SECTO

AND A AQ
JR ZA AQ
JR  Za AQ
X3 DA AQ
ADD A AQ
QR ZA AQ
arR ZA AC
2R ZA AQ
2Xx0 0A A0
ADD A ag
3R A A0
AR Ta aAQ

w m® w

P mw

CIND

RIC STCM 2.
RIC STCM
Q

JTEST TIMER MS-3YTE /.

JUPDATE TIMER STATE REG /.
/INCREMENT PERICD CNT /.
JINCREMENT (S=TIMER CNT ;.
;TEST LOWER TIMER 8YTZ /.,
JTEST UPPER TIMER BYTE ;.
JTEST STPU CNT ;.

JCLEAR LOOP CCOUNTER.
;INCREZMENT L00P COUNTER,
FRSAD INPUT REGISTER.
JTEST INTRQ EROM 1791 .
JLOOP UNTILL R6=00.

7 e

JREAD STATUS FROM 1791 ;.
JTEST SEEK ERROR 3IT .

ra

R = DATA REGISTERS wwww»x ;,

8
WIS TRK
WIC TRX
WIC TRK
© TRK.

~e Ne
LI ]

RIT TRK
RIC TeK
RIC TRK
NIS TRX

W N N
= o
-

WIC SCT
WIC SCT
WwIC SCT

SCT.

Ne e

RIC SCT
?I1C sCT
QIC sCT
NIB SC7

W ) Ve Ve
> e
-

WIC DaT
WIC 0AT
WIC DAT

e N
.

JCLEAR COUNT REG.

*
JWRITE <A0> T3 TRACK REG 7.
/WAIT 10 MICROSEC.
JREAQ BACK AND COMPARE 7,
JNEXT TRACK COMSINATION /.
;LO0P UNTILL RO=0.
JWRITE <A0> TO SECTOR REG /.
JWAIT 10 MICROSEC.
;READ BACK AND COMPARE ;.

JNEXT SECTOR COMBINATION /.
JLODP UNTILL R0=00.

JWRITE <AO> TO OATA REG ;.
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HGA/date page-
MICRO PROGRAM SQURCE LISTNING
BBP/820111 18
POR ST. FD. CTRL. CR8047M/010AR/00 resiase '{wﬂni
|

3165 LICT 1(428) GR ZA 40 DAT.
Q144 RPIT LOC JWAIT 10 MICROSEC.
108 RIC DAT ..
016C RIC DAT ;.
3142 242 21791 £XJ 04 A0 RIZ DaT DAL JREAD 3ACK AND COMPARE ;.
0182 ’ C agh ZA AQ NIS QAT 38 JNEXT DATA COMBINATICN /.
Q0147 CJP OTL2OP arR  la 40 JLOOP UNTILL RQ=00.
0170 Je
J17¢ Jewwxwww TZST HEAD LOAD TIMER FUNCTION wwwwex 7,
0170 R
3170 WIC TRK.
0171 2(#4C) OR D2 WIC TRK,
9172 2(#4C) GOR 02 TRXK.
3173 2(#77) 32 01 WIC STCM /ONE STEPQUT CMD /.
3174 LICT 1(#77) 2(472) 0orR 02 WIC STCM FUHY, YN,V SET ;.
2175 RPCT L3IC 2(#70) oR D2 STCM JWAIT 28 MICROSEC.
317¢ 2(#40) 2R 22 UNIT JSET HLT /.
9177 UNC CJS W1STPUY AND ZA a10 ) FWAIT UNTILL 1ST STPU.
0178 Laes 1(#10) 7.
2179 RPCT LaC JWAIT & MICROSEC /.
0174 RIC STCM STBY ;CLEAR STPU LATCH /.
0173 RIC STCM .
J217¢C oR 02 RIC STCM DAL Q@ READ STATUS .
3179 NIS STCM .
J17¢ CJP R2ITIK  2(¥20) AND DQ RIC TRK JTEST HLD*HLT 7.,
Q17F UNC CJ2 21791 7ERRQR EXIT IF NOT TRUE.
0130 0TI RIC TRK .~
0181 grR 02 RIC TRX DAL Q ;READ TRACK REG /.
3182 CJP E1791 2(443) €X9 0Q NIZ TRK JTEST AUTO OCR OF TRACK REG /.
3133 WIC STCM 2.
2134 . WIC STCM ;.
0185 2(#00) OR D2 WIC STCM 7SEND FORCE INTERRUPT ;.
3126 LICT 1(#70Q) 2(#D0) QR DI STCM,
2187 RPCT L3C SWAIT 28 MICROSEC .
01838 RIC STCM ;.
g1€v RIC STCM 7.
0134 JrR DI RIC STCM DAL Q ;READ STATUS FROM 1791 ;.
Q0138 NI3 STCM .
013¢ CJP S1791 2¢xQ1) AND 09 JTEST 8USY CLEARING /.
0180 H
3180 Je
Q180 ;ewrxew CLEAR RAM wwraesw
0183 FR
3180 La¢T 1(478) AND Za A1S 3 .
J18¢8 RAMCL: 3R IA 215 ;ADDRESS OUT ;.
J13F 2020 3R ZA A1S WRA JWRITE ZSRO TO RAM ;.
J190 2(200) OR la A1S.
0191 gR ZA A15 uPBY,.
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MICRO PROGRAM SQURCE LISTNING

FPOR ST. FD. CTRL. CR8047M/010AB/00

HGA/cate page
BBP/820111 20
rapi-ete. wiojeat

3132 2¢¢0M 3R 24 815 UPEY WRA JCLEAR UPPER 8YTE,
5133 RPCT RAMCL 2(%0Q0) C ADD 1A 415 UPSY BA SINCREMENT ADDRESS ;.

x.'13$ 7 e

31%¢ Jwwwwwx  ZN2 JB 3UILD IN TEST (3IT) rewww

3194 ;.

3194 H

Q1%¢ Je

3196 B

n19¢ .

0194 HN

3194 AND 32 a12 8 STBY .

C195 2¢1) grR 07 a1s . 8 JPRESET ARQ 8ITMASK :.
3196 2¢#80) OR NI A7 8 : 7

S197 2(44Q0) OR DZ AS 8 wic ; i

J108 2(#20) R DI Wit ] ie

3195 2(#20) OR DZ ; HR

0194 UNC PCLC 1(34) AND 02 a8 8 ; Je

3198 RECT AND Z4 a11 ) ; Je

21a¢ 2(#80) OR DI A4 8 ; Je

0150 UNC CJS G3TSTA 20(123) 3R DZ A0 3 ; HEAD POS UNKNOWN HR
018z £J2 LICMI 2(1) AND DQ ; H

J18# 20123 R 07 a1t 3 ; HEAD POS UNKNOWN Je
9140 2¢128) 2R 027 A2 8 J HEAD POS UNKNOWN Je
9141 2(123) OR 02 A3 8 ; HEAD POS UNKNOWN H
0142 2(47F) AND DA A7 8 ; i

0143 AND 0Z AS 8 CL8Y' H SEND 3IT SND INTERRUPT,
RN

9144 P ettt 2EA0Y TO PERFORM COMMANDS  sdrsrmawwwww,

3146

0144 NTOEC: .

1484 £JS SVM2Q COND AND Da 215 ; Ve

3143 LOCT 1¢77 ; e

0148 CJS SvmMsQ CIND AND 2A 215§ H HR

147 R2CT LICMT CIND EXJ 2a 410 Q ; Je

123 CJP NOOSC 2¢(#80) aNQD 0¢ ; TEST TIMER Je

J1a9 2(#80) £XJ DA A10 8 ; CHANGE QLD TIMER ie
0144 CJS Svmag COND ANC D4 A1S ; 7e )

0143 ¢JP NODSC Su3 Za a$ 8 ; DECR LOWER TIMER ie
g1ac ’ Sus za a1o0 8 ; DECR UPPER TIMER .
0120 CJ® NZDES 2(47F) AND DA A10 ; UPPER = Q7 i

J1az CJS svM8l COND AND D4 a1s ; Je

21aF 2(%9F) AND Ja aA11 3 H H

2130 ANT 912 UNIT H F

3121 N3DES: .

J131 CJS SVMEQ COND aND 24 A1S ’ ‘e

9152 23Y QR 2 Q ; HR

2133 2(%F0) OR DQ A14 8 ; STORE NEW RDY3:Q ie
0134 CJS Svmagd CIND AND 24 A&1S5 ; HA
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MICRO PROGRAM SQURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010AB/00

sNGa/vete page
BBP/820111 21
repiece ) peoreet

Q133
3130
PREE]
3187
0153
2139
Q184
0184
0134
£183
018C
Q180
Q132
Q4120
Q1329
3182
213F
g1¢co
91¢C1
D1¢2
g1c3
31¢3
21C4
g1cs
01Cs
J1C7
01¢7
J1¢C8
g1¢cy
g1CA
g1¢c3
Q1Cs3
Q1¢cC
01¢Co
01C:Z
Q1CF
Q1CF
9100
o101
G101
0101
3102
J183
Q104
0105
106
310s
Q1907

cJ>
STNEW: /.

CJdsS

UNC CJP
CHINT: 7.

cJs

UNC CJP

.
’ e

JRRRRNEAETNRN

START: /.

cJs

UNC CJS
' cJs
cie

UNC CJP
NJTC: /.

cJs

cJP

UNC CJ?
UN23R3: /.
CJd3

cJre

UNC CJP
UN3: /.

UNC CJP

SJs

svM30
NQDZC

SvYM30

STNEW

IaN AQ AL

A14 0OR ZA
CR 29 Aé

COND AND 34 A15

COND AND. 0A A1S
2(480) OR DA A7
OR AQ AS

SVM83
IGTSTA

SVYMS83
N3T2

LONEUY

svuaz
UN2TR3Z

LONEU
SvM33
UN3

LONEU

LONEU

SVM33

svMaz

o w R

RU GR JZ At4é

2(#40) TR DA AS

2(¥€) AND. DA AS
COND AND DA AT5
ADD 12 410

2(#%80) OR DA. A7

CONO AND DA -A1S
2¢3) AND DA 214
AQ OR ZA

201> 2R DZ A9

COND AND DA 415
2(¢2) AND D4 At
41 OR IA

2(2) QR DZ A%

CONO AND DA A15
2¢1) AND DA Atlé
42 OR A

2(8) 3R DI A9

A3 3R 1A

2¢16) QR DI A9

CONG AND DA A1S

R I
;

ar 1
CIN2 ANC 3Aa A1S

o >]

2(#80) AND DQ A13

A9 OR Ia

8
8 CL8Y

3 DL STBY
8
Q

3
8

TRK WIC
TRK WIC
TRX

Na %o Ne N

e No v

Ne Ne N

~e

e

Ne No Ne Na ve N

.
’

DISK CHANGE 7 H

NEW Ja
gLD:=NEW 7o
‘e
Ve
7e
;l
DISK CHANGE INTERRUPT

W riw -“,‘:*w”fﬁwm*wﬁﬁiﬂﬂﬂ*fﬁﬁﬂii e

Se Ne N N Ne N
o ¢ s o & b

REQUEST FROM MAINBUS

7 e
P
DESCODED NEW UNIT i

REQUEST FROM MAINBUS
‘e
i

.
7.

REQUEST FROM MAINBUS
Ve

-
’

REQUEST FROM MAINBUS
;'
ie
ie

REQUEST FROM MAINBUS

R13 NOT IERQ MEANS
TRK UNDEFINED H

.
’ .

R [

.
7.



CSD/00S/LST/0014

MICRO PROGRAM SQURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010aB/00

NGA/cate paqQe
BBP/820111 22
fepiase projest

g1902
2109
2104
3128
210z
01oC
0190
010¢
010F
0150
2121
Q182
01:3
J01€e
0125
0185
01ze
Q01€e
Q1E%
01%s
3157
Q1&8
Q1Ey
J1E4
013
Q1:z¢C
g1sC
d1¢E2
Q12
Q1€F
J1=0
Q171
Q1F2
01F3
Q1F6
Q175
J1Fs
01=7
01F7
Q1F7
Q188
0129
J1&¢8
21F3
Q17¢C
Q1=
J1F0
Q1FD

CJs svuas
JP SAMEUN

CJS SvMB:z
CJP ILLCZM

CJS SvMB3

CJS svmal

CJP NSELEC

Ja
;OPERATION T"SELECT

,

svmns3

0
[ &
w

UNC 2CLC 10148
CJS SVMBZ
RECT

UNC CJS GETSTA
CJs AUTIS
CJds AuTe1
CJS SVM33
CJs auToe

CJS SVMB3
CJ§ 42017
UNC CJP COMSLT

NSELSC: /.

’

’

’

UNC CJS CHXRDY
UNC CJS CHXWAS
CJS 5vM83
TJP REAWRI
CJ? RIsSTCR
CJS SvmMs:

J3SRATICN "SEEK"

COND AND D24 a1S
411 AND 4Q
CR ZQ 411

CR Z4 a13

COND AND DA 215
aR 27 a¢

2(#30) &4ND DA A14
2(¢(#84) AND DA a14
CINO AND Da A15S
2(128) EXD 0Q
2(%¥73) AND DA A1
417 OR AQ

‘COND AND. D3-S

2(#73) AND DA A14

‘.
’-

2(#F3) AND Da A1
COND AND DA 215

2(#£30) QR DZ
2(#CQ) grR D02
TND AND DA A15

L4

2(1) AND 0Q
2(#80) .AND OQ
COND AND DA A1S
2(%40) aAND 0Q
2(#4F) AND TA AS
C3IND JR DI

COND AND DA 215
2(#10) AND D2Q

A10 IAN AQ

CONC AND DA A1S
2¢(#18) AND DA A14
2(#53 AND DA 114
COND aAND DA 215

)

Beo o

UNIT

STCM WIC
STCM WIC
STCM

e
~
.

; REQUEST FROM MAINBUS ?
N

; NEW UNIT .

7SAVE R13 IN Q REG.

; REQUEST FROM MAINBUS.
JUNDEF T4 R9.

.
’ .

/NO DOUBLLE OENS IN TMIS FIRMWAC

; DENS,SIDE ‘e
REQUEST FROM MAINBUS ?
/DENS,SIDE Je

SET DENS,SIDE T REGM
REQUEST FRIM MAINBUS ?

e Ne % e N

.
’ ]

i
REQUEST FROM MAINSUS ?
7 e

.
)

’
REQUEST FROM MAINBUS ?
DELAY FROM LOAD COMMANS
TQ REAQ STATUS Je

Ne Ne N %o e Ne N

~e

; .
; ‘e
; REQUEST FROM MAINBUS ?
; 7e
; Je
; 7
; REQUEST FROM MAINBUS ?
; 7
; ‘e
; 7
; ‘e
; REQUEST FROM MAINBUS ?
; 7.
’ ;O
; REQUEST FROM MAINSUS ?

.
)

7 e

.
e

2.

.
7 a

7.

)



CsSD/005/LST/0014

MICRO PROGRAM SQURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010aB/00

sga/cate

poge
BBP/820111 23

replane oot

Q183
01F2
01 =g
020938
0201
3201
0202
0203
0203
3206
3205
3206
Q207
0207
0208
0208
3209
3204
0208
020¢
020¢
0290
0200
020€
020z
02QF
0210
0210
0210
0211
9212
0213
3214
0215
021e
9217
921¢
0219
3214
3218
0218
921¢C
3210
3218
021z
021#
0220
0220

]
LINWTK: /.

CJP SZEC

svMa3
2R
ZXECRS
TRKZ2I®
SVYM33

Te350V

UNL3JAD

SVM33

LONWTX
TESTUN
Svmal

TISTSI

s$VMa3

SVMB3
WASIDEZ
SvMa3
TPE5AS

SECMLD

CJS SvM3a3
CJP HLDION
L2CT 1(¢(100)

CJS Svmas

2¢129) AND DA aAé
2(#33) ADD D4 A6
CIND AND D4 ATS
2(128) ANS oQ

A% ADD A

2(%F3) AND DA A11
COND AND DA A1S
COND OR 07 13
2(8) AND DA 213
2¢s)  aDD 0Q
2(%80) AND 0Q

CIND AND DA A1S5
COND OR 37 413 8

2(#10) AND DA aA13

2(4) AND DA A1
A11 QR A

2¢(16) ADD DQ
CON3 AND DA A1S
2(29F) AND 04 A11
COND AND 24 a15
Aé OR ZaA

A6 OR ZA

COND AND 24 A15S
COND ANC DA A1S
COND Q2R 0Z 413 8
2(8) AND 04A A13
2(#1%) QR 02
2(#1S) OR 02

2(#1C) OR DZ
2¢(#1C) IR 02

COND AND DA A15
2(#20) AND Da a11

CING- ANC DA A15

UNIT

0aT wicC
DAT WIC
DAT

STCM WIC

STCM WIC

STCH

STCM WIC
STCM

.
7 e

REQUEST FROM MAINBUS 7
i

EXECUTE A RESTORE.,

IF TRACK IS UNDESINED

s -

W e e N N

~

REQUEST FROM MAINBUS ?
30470 MCD .

L 2 2 X 2 3 J

wa %o Se Ne

-
’ 7o

/ REQUEST FRIQOM MAINBUS ?
78047D MCD /.

; ‘e

; s

.
’-a

o
¢

; L2 s o 2 22
; LA R o o s g2

; REQUEST FROM MAINBUS ?

ld )

REQUEST FROM MAINBUS 7

/e
REQUEST FROM MAINBUS ?

)
REQUEST FROM MAINBUS ?
80470 MOD .
7
T 2 2

-
’e

.
=
RREWREEN

Ne NS NE NE NENe N Ve Ve Na Ve e Ne N

REQUEST FROM MAINBUS ?

e

Se Ne v

; REQUEST FROM MAINBUS ?

L2 R A2 4L

XRPR BT



CsSD/N0S5/LST/0014

MICRC PROGRAM SQURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010aB/00

HGR/dme page.
BEP/820111 24
repiase pioject

0221 ' CONZ 2R 032 Q

3222 CJP ST=2PU 2(=240) AND D2

G§223 2J? SEZEKOQV 2(2) AND 02

322¢ CJS Svus3 CINC AND DA 215

322%8 412 XN aQ )

0226 CJP WamdLD 2(#80) AND 0Q

3227 R2CT WAMILD 2(#8C) =xJ DA a10 8

3223 CJS svmMas CAIND aAND 2a aA1S
[ 022¢% 2(234) AND DA A7 8
SEFY 2¢#C0) QR 24 A7 8
0228 UNC CJ® AREND AN2 DZ a3 8
F 022C CJS SvmM33 CONC AND DA A1S

0220 HR
3220 sSTIPPU: .
E 0220 UNC CJS TRKDIS

0222 CJS SvM33 COND AND DA 4A1S

2227 A11 0OR 7a UNIT

3230 UNC CJS CHKROY :

3221 UNC CJS UPOCHG

0232 CJS Svm33 CIND AND DA A1S

3233 UNC CJ® 3EZMLD

023« S

0234 HLOON: /.

3234 UNC CTJS DELHLT

0235 SESK3IV: /.

2225 UNC CJS GSTSTA

3236 . 2¢(34LF) AND Da &S 8

3237 CJS auUTé 2¢1) AND 2Q

32338 CJS svMel CIND AND DA A1S

3239 CJS AuT!M 2(38) AaNC 0Q

0234 2JS auT212 2(%10) aND 09

0233 CJSs auTIN 2(#30) AND DQ

323¢C CJS SYMs3 COND AND DA A1S

3230 2¢1) QR Da a7 3

323¢ CJS SENQCP 2(%242) AND DA A7

Q23F CJS S3ENICP 2(%18) AND D4 a8

3260 CJS svMas CINC AND DA A1S

241 UNC CJ? CIOMSLT

2242 (N

0242 ; OPERATIIN " RSSTORE"™ 7

0242 RESTOGR: /.

0242 . CJS SvmM33 COND ANC D& 215§

3243 CJP ILLCCM 2(#38) AND 2a At4

J2Le UNC £J35 3=X3ECRS

2245 UNC CJP CaMSLT

REXN] S

3240 ; OPESRATION "RTIADT 2R “WRITE" 7.

G264 22AWRI: . '

x
m

n
(%]
-4

FROM MAINBUS ?

FROM MAINSUS ?

o
m

’

FROM MAINSUS ?

NS Ne Ne Ve Ne VA Ne Ne Ne Nawe N
e R I P . I N TR T
€CCe o 8 "6 o o Co &

m

(%]

-4

=
m
m
w
=1

P R R TR TR TR
Ne Ne %E %o Ne Ve N
e« 8 e s o 8 g

~.
~e
.

FROM MAINBUS ?

A2
m

e
m
Ne £ Ne Ve e £ N e Ne gD e No e
m
(%]
—-

FROM MAINBUS ?

E
m

FRQOM MAINBUS ?

e e 0 s Cov s 0 C o o
m m
wv w
- -4

Ne Ne Ne Ne Ne Ns Ve %s Ne Ne Ve Vo N,

REQUEST FROM MAINBUS ?

N %o Ve ns

e



CSD/N05/LST/0014

MICRO PROGRAM SQURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010ARB/0Q

sigh/date page
BBP/820111. 25
reglace projest

J24¢
3247
3248
3749
0244
S
324C
0245
bETY
Q2af
QLR
0252
0251
9252
3253
3254
3255
3256
3257
2758
3258
0259
J234
0253
02s¢C
0252
G25¢
025¢
Q25F
3240
G260
0251
32682
0263
0244
0243
2246
0247
0248
3267
0249
0244
0254
3243
025C
3242
1282

02sF

TWOSRHW:

UNC

RWCHs:

UNC

RWCMLD:

WATITIN:

CNC

CJS CTHKREA
2JS Svmsd

CJS SvmMss

CJ® TWOSRW
CJ? INVSRW

’ e
CJdS svmnes
CJS WASIDE
CJS SvMasé

CJP RUWCM

CJ3 Svmas
CJP RWCM

CJS SvMS4e

CJsS SvM3s
CJS WRIUPP
CJS svu3s
LICT 1¢27%)

e

CJS SvMB4
CJS DRASRY
CJds SVM34
CJP RWOVER

CJS SvMsL
CJ? WAITIN
RPCT WAITIN

LSCT INVSRW

CJS SvM34
CJS ORGSRV
CJS SVM34
CJS UPOCHG
CJ3 Svmzs

2(#55) AND 2Ja a14
CINZ AND D& A1S
2(#F8) ANO DA A1
A6 OR ZA

A6 IR ZA

CIND aND D4 A1S
CIND OR 02

2(#10) AND DQ
2(4) AaND Da A11

COND AND DA A1S
A11 OR D& 2(#2Q)
COND AND DA A1S
2¢(4#8Q) OR D2
2(#10) AND DA A14
2(#21) OR DQ

CINS AND D4 A1S
2(#20) AND Da A4
2(#FS) AND 2Q

COND AND 04 A15

AND D0Z a12

JR 20

ar IQ

COND aND D24 215
2(1) 9R DZ A9

COND ANDO DA A15

CIND 3R DI

CINC ANQ Ja ATS
2C4) AND DQ

CIND AND 04 415§
2(2) AND DQ

A10 =XN aQ

CIND aAND DA A1S
2(#80) aAND D2
2(#30) EX0C DA A10Q

C3INC QR 32Z

COND AND 22 A1S
2(4) anNd DQ

COND AND DA A1S
2(%40) OR D4 211
CONC AND 24 215
C3ND 23R DI

C e e ——_— e ¢ it

UNIT SCT wIC
SCT WwIC

sCT

Q2

3 STCM WIC
STCM WIC

UNIT

STCM

]

UNIT

Ne Ne No Ne v Ne

~

.
)

~e

-

7 e

.
/.

’ e

Sa ne € Ne v Se e e N

-
)

.
e

~e

Ne Ne Na Ne Ne N

7.

; 7

; REQUEST
; Ve

; /e

7/ REQUEST
; ‘e

; i

; Ve

7/ RSQUEST FROM
4 ’e

; REQUEST
H ‘e

; 7e

; Ve

; REQUEST
; N

; 7

FROM MAINBUS 7 ie

FROM MAIN3US ? ;e

MAINBUS ? ‘e

SROM MAINBUS 7 i
FROM MAINBUS ? i
REQUEST FROM MAINSBUS ? ‘e

REQUEST FROM MAINBUS ? ‘e

REQUSST FROM MAINBUS ? ‘e
’ e

REQUEST FROM MAINSUS 7 ;e
’ e

REQUEST FROM MAINBUS ? RS

REQUEST FROM MAINBUS ? ;e

REQUEST FROM MAINBUS 7 ;.
REQUEST FROM MAINSUS ? .

REQUEST FROM MAINBUS ? ‘e



CSD/0N05/LST/0014

N/t poge
MICRO PROGRAM SQURCE LISTNING -
BBP /820111 <6
FOR ST. FD. CTRL. CR8047M/010aB/00 rediste et
G270 CJS 223s5RyvY 2(4) aANZ 0Q ; 7
0271 £JS 5vMs4 CANS ANT DA 415 ; REQUEST FROM MAINBUS ? Je
3772 UNC CJ3S CTHKROY 2¢(47%) AND 34 410 3 ; 7
3273 JRP  RWCMLD 410 SuUs za ) ; R
0274 e
0274 RWOVZIR: 7.
027¢ UNC CJS GETSTA AND DI A12 B ; Je
3275 CJS AUTDS 2(1) AND 0Q ; ;e
9276 CJS AuT211 2(%#30) AND DQ ; 7e
Q277 CJS SVM34 COND AND 24 a1Ss 7 REQUEST SROM MAINBYS ? e
0278 €JS ayTis 2(#40) AND 0Q M 7 a
0279 CJS AuTas 2(210) AND 0Q H Je
Q274 CJS SvM3s C3IND AND 04 A1S ; REQUEST FROM MAINSUS ? ’e
0278 £JS CRCERR 2(8) aND 0Q ; ’e
327¢C 2(¥4F) AND DA AS 3 ; ‘a
3272 CJS ADDIS 2(#20) AND DQ ; H
227¢ CJS 3vM3d CIOIND AND DA a1S ; REQUEST FROM MAINBUS ? N
027F CJS ADDIS 2(¢4) AND 22 ; ;.
J280 UNC CJP COMSLT ; 7 e
0281 HIN
3231 SESR: . :
0281 2(%84) AND DA A7 3 ; 7
3232 2(%21C) CR DI A8 8 ; Je
Q2283 €JS SvmMma3 CIND AND DA 2158 ; REQUEST FROM MAINBUS ? ‘e
0284 UNC CJo EIMSLT 2(324F) AND DA AS ] ; i
Q235 HR
Q2835 INVSZ: 7.
J285 CJS SvM33 CONC aND DA A1S ; REQUEST EROM MAINBUS % ‘e
228e 2(#34) AND DA A7 8 ; H
0287 2{(210) 0OR 0Z A8 3 ; ie
3284 ABEND: /.
3288 CJS Svums3 CIND AND 24 215 ; REQUEST FROM MAINBUS ? Je
0289 UNC CJS CHKROY 2(24F) AND DA AS 8 ; ‘e
0234 a3p2: ;.
0234 CJS 5VMB3 COND AND 24 41S ; REQUEST FROM MAINBUS 7 A
3288 wIC ; 7
028C 2(#90) QR D2 WIC ; Je
0280 UNC CJS 35T3TA 2(#00) QR DZ ; Ve
Q28¢ CJP L3TM 2¢1) AND 32Q ; S
028F UNC CJP CIMSLT : ; ve
0290 INVSRW: /. ’
3290 CJS Svms4 CIND AND 24 2415 ; REQUEST FROM MAINBUS 7 7.
2291 2(280) AND 24 a8 3 sCLEAR AUTHD STATUS =SXxCzeT PE
J2092 2(234) ANO DA A7 ] ; 7
0293 UNC CJ? A3:ZWND 2(#220) QR 027 a? 3 ’ 7
0294 Je
0294

0294

7 e
ILLCOM: 7.



CSD/00S/LST/0014

MICRO PROGRAM SQURCE LISTNING mantae e 9
| BBP/820111 7

FOR ST. FD. CTRL. CR8047M/010AB/00 resisce - |weoreet
1294 2C#30) aND D4 a8 3 JCLESAR AUT2 STATUS SXCEPT P8
2285 2(4384) AND 2A A7 3 ; ‘e
3293 2JS 3vmMs2 COND aND DA A1S ; REQUEST FROM MAINSUYS
5297 2¢4) 3R 07 a7 3 ; ‘e
0293 2(448) AND DA AS 8 ; Je
3299 A
0299 CIMSLT: 7.
32¢e¢ CJS SvM33 CIOND AND 04 A1S ; REQUEST FROM MAINAUS
S2°%4a T RIC ; ’e
0293 TRK RIC ; Ve
DEL I TRK RIC MAL OR 02 Q ; ‘e
J29¢C CJS 5vmMas3 TRK ZOND AND Da A1S ; H
329% CJP SAUNC 2¢1) AND DaA.a11 ; ‘e
3265 CJP SAUN1 2¢2) AND DA A1 H le
3240 CJS Svms3 CONC AND 24 2a1S ; REQUEST FROM MAINBUS
0241 CJP SAUNZ 2(8) AND 24 a1t ; ie
ok y ¥4 CJP SAUN3 2(16) AN DA a1 ; Je
Q243 HN
3243 EINZU: J.
0243 CJS SvM33 CIND AND 04 a1S ; REQUEST E=ROM MAINBUS
0244 CJP ADCNIZ 2(%8S) AND DA AS 8 cL3Y ; HR
0243 2(47F) AND DA a7 3 ; 7
3244 ADONZ: 7.
02ac UNC ZNLD ; Ja
3247 CJ3 svms3l COND AND Da A1E% ; REQUEST =ROM MAINSUS
0243 UNC ENLD ; ’e
J249 UNC ENL2 ; H
0244 UNC ENL2 2¢15) 3R 232 A10 3 ; 7e
0245 CJS 3vMsQ COND anND DA A1S . ; Je
02aC UNC CJP NQJDEC AND 07 49 8 ; Je
3240 H
3240 SAUND: /.
0240 UNC CJP BENSY 2R 10 a0 8 ; F
Q24¢ SAUNt: .,
324z UNC CJP FENZY IR 15 At 8 ; Je
Q24F SAUN2: ;.
J2AF UNC CJP =ESNEU JR 22 a2 8 ? 7.
G284 "SAUN3: .
22348 UNC CJ? F=NEU OR 12 a3 8 ; Je
3231 H
32381 FRASAL ARl el iid sttt insdiloslas il lolalsl 2y e
3231 M ’
9231 H
3221 23TSTA: .
2231 CJS SvM33 C3ONC aAND 24 A1S J REQUEST FROM MAINSUS 7 H
2222 RIC ; M
3283 IC ; Je

; Za

3234

RIC 3AL OR 02



CSD/005/LST/0014

MICRO PROGRAM SOURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010AB/00

HGA/date page
BEP/820111 28
repiase . wojest

31O OLOOQO
RV ISV ERVIRNV SRV )

Q
By

[oNw]

VIRV ] N

WO W oUW
P UM NNNSNNO W

o288
023cC
728D
0230
3280
9230
37a¢
Q2EF
32¢0
02¢1
Q2c2
02¢3
Q2C4
92¢C5
92C5
02¢Cs
32C7
Q2¢7
02¢38
02C9
32C9
02CaA
92¢C3
02¢t
G2¢o
02¢s=
22C*
0200
2201
0202
0203
020«
0204
3235
3206
0207
0208
Q209
J20a

CJSs auT3I11
CJS SVME3

P en e Nt A —— g - g a—— T oo

2(#80) AND DOQ
CIND AND DA A1S

TJS SvHE2 CIND AND DA A1S
UNC CRET
; SY3RQUTINS "GEITSTATUS™ i
53TSTA: .
CJS SvMs3 COND AND 24 1S
2(484) AND DA A7 3 STCM RIC
AND DZ a8 8 STCM RIC
DAL OR 02 Q STCM RIC
CJS SvymMal COND AND DA A1S5
UNC CRET
; SUBROUTINE "EXSCUTE A RESTORE QPERATION" 7a
2XECRS:
UNC CJS UPOCIMG 2(263) AND DA A1 8 UNIT
CJS SvMa3 COND AND D24 A1S
UNC CJS WASIDE
CJS SvMs3 CAOIND ANO 04 aA1S
CIND 2R CZ A13 3
CJP TP252R 2(2) aND DA A13 STCM WIC
2(%%) SR D2 STCM WIC
UNC CJP RSCTMLE 2(#g) IR 07 STCM
TP350R:
2(#C) DR 07 STCM WIC
R 2(%C) 2R D2 STCM
RSCMLD: .
CJS Svus3 C3IND aND 04 a15
LACT 10100
WANCST: /.
CJS Svmaz CIND AND DA A1S
COND QR DT 2
CJP STZPRS 2(%40) AND OC
CJdP RESTIV 2(23 AND DQ
£JS 3vM33 COND AND DA A1S
A10 3XN AQ Q
CJP WANDST 2(¢#30) AND 0OQ
RPCT WANOST 2(#80) =XC DA A10 8
CJS SVMB3 COND AND QA A1S
2(#20) 2R DA 211 8 UNIT
CUNC TJS DELHLT
RESTIV: ;.
UNC CJS GETSTA
2(24F) AND 04 AS 3
CJS auTaé 2¢(1) AND 2Q
CJS svual C3NO AND 24 ATS
2Js auTet 2(3) AND 0Q

; RESQUEST FROM MAINSUS

REQUEST FROM MAINBUS

.
’
. .
’ /e

-

’ 7 e

- -

’ ’e

; REQUEST FROM MAINSUS

-
’ 2 a

.
,e

.
’e

Ne %o Ne %e S Ne e e Ve Ve NN
Ne e

e N

~e

.
’ e

~

’ e
7
Rl
’ e

.
7 e

e

e e e N Ne Ve Na e NeoNe N

.
? -

Ne e N
s &

’e
.

e

REQUEST FROM MAINBUS
;l

REQUEST =ROM MAINBUS

bad 2 2 1 24

LR o o a b g

REQUEST FROM MAINBUS

REQUEST FROM MAINBUS
REQUEST FROM MAINBUS

)
REQUEST FROM MAINBUS

;
;
;
; REQUEST FROM MAINBUS
’
’

’ e
REQUEST FROM MAINBUS

?

?

.

-

N
-



CSD/00S/LST/0014

e ‘ sgn/dete page < J
MICRO PROGRAM SOURCE LISTNING BBP/820111
FOR ST. FD. CTRL. CR8047M/010AB/00 resiase bioreet

3208 €Js
320¢ WEL
2200 L
J2ne £Js
J20F UNC CR=T
2256 .

22:0 STIPRS: ;.
3280 - CJs
g92¢ UNC CJS
02:2 UNC CJS
02:3 €Js3
22s¢ UNC CuP
2235 HR

Q2¢€s Je

J2¢5 J SUBRZUTIN
02ss SENOCP: .
02¢5 cJs
02:z4 UNC CRET
G2e7 AUT2T: .
02¢7 cJs
32:8 UNC CRET
J2¢9 CRCZRR: .
3289 cJe
p2:=a cJs
J2¢s8 UNC ZRET
J2&¢ , AUTIS: .
d22¢ cJs
J2s0 UNC CRET
J2es : AUTI6: .
g2ss cJs
Q287 UNC CRET
J2F0 AUT38: .
0270 N cJs
J2F1 UNC CRST
3282 LUTI11: .
03F2 cJs
0273 UNC CRET
0276 AUTO12: ;.
0274 ’ cJds
02Es UNC CRET
J2F6 RESTZR: ;.
02Fs cuJe
02F7 cJs
32Fs UNC CRET
22809 ;.

3279 :53:4: J.
3289 £Js

Q2Fa - UNC C2ET

RI3TER 2(213) AND D]
COMSLT 2(#78) AND Da a7
SCMSLT A5 ADD 2

SvMs3 CION2 AND 24 215

svMaas COND AND DA AT1S

cHKR2Y

UPOCHG

SVM33 | COND AND 24 A1S

RSCMLD

€S DR SETTING STATUSBITS

SvM83 CCND AND D2 a1S

2(%F3) AND DA A7

SvVMas3 COND AND Da 21§

2(2) QgR DA A7

AUT2T 2(#10) AND DQ

svMaz COND AND DA A1S

2(#%10) SR Da a7

Svymez COND ANC DA 415
2(#20) OR DA a7

SvmM3z CIND ANC D24 a1S
2(R40) OR DA A7

SVMB3 COND AND Da 41§
2(1) 2R DA a8

SVM33 CIND AND 04 1§
2¢8) OR 24 a8

SVM33 CINZ AND D4 a1S
2(#10) OR DA a3

AUTI12 2(4) AND DQ
SVYM33 CIND aND D4 415
2(#£20) QR 04 a8

SVM33 CCNC AND 24 aA1S
2(#10) 2R 24 4AS

e

3

3

Ne Na e Ne N
Ne Ne %o na N
o & ¢ 4 4

7 e
.

Ne Ne Ne ve Ne

’ .

N Ne

7.

Ne N

7 e

.
7.

Ne Ne N,

’ e

Ne N

)

e ve

)

.
‘e

e N

e N

’ e

e N

7.

7 e

Ne e ne

rary

N N

7.

REQUEST FROM MAINBUS 7

’ e
REQUEST FROM MAINBUS ?

REQUEST FROM MAINBUS ?

REQUEST FROM MAINBUS 7

RE?UEST FROM MAINBUS ?
RE?UEST FROM MAINBUS ?
RE?UEST FROM MAINZUS ?
REQUEST FROM MAINBUS ?
RE?UEST FROM MAINBUS ?

REQUEST FROM MAINSBUS ?
REQUEST FROM MAIN3US ?

REQUEST FROM MAINBUS ?
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MICRO PROGRAM SQURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010AB/00

sugn/aate page
BBP/820111 30
replace : projest

VO OOAQOOoOu
BVURIVINIV BRVIERV PV SN BRN |
MU U AN BN
VW MOCT O W

CJ3 sSvMas CIND ANO DA aA1S

NC CRs=T 2(#20) OR 24 AS
42C0I7: .

CJS svms3 COND AND 74 A1S

UNC CRET 2(#30) QR DA a8

.
’e

8

/ SUZRJUTINE “CALCULATE TRACK DIFFERENCE™ Je

TRKOIF: 2.

CJS SvMs3 CIND AND DA A1S
DAL C SU8 DA A6
CJS SvyMm3s CIND AND D& A1S

CJP NEGATI 2(#80) aND 0Q
C 3us zg
NEGATI: 7. .
CJS svmas CINDO AND DA A1S
C3IND OR TZ aA13
2(3) ANC CA A13
2(23 4AD0 2Q

cJe TPESOL

TESTLO: .
CRET 2(#80) AND OQ
£JS SVM3E3 COND AND DA A15

UNC CRET 2(¥20) 9R 24 a1

TPRSJL: ’.

UNC CJP TEZSTLD 2(7Y aDpD DQ
)
; SU3R2UT

INE "OSLAY HLT” ‘e
OZLHLT: /.
~

’
LOCT 1(27%)
wiHLT: .
CJS SVMs3 CIND &ND D& A1S
CIND OR 0Z
CRET 2(2) AND DQ
A10 EXN aQ
CJS SvmM33 COND AND 24 A1S
CJP WaHLT 2(#30) aNp 0Q
UNC CJS CHKROY  2(#80) 2XJ Da a1Q
CJs SvMB3 COND 4ND 04 415
RPCT WAHLT
CJS SvMa2 CIND AND DA 215
UNC CJS USDCHG  2(#40) SR 04 411
CJS 3VMB3 CIND ANT 24 A15

UNC CJP JELSLT
;/ SU3RCUTINZ "U®SDATE CHA
UPOCHG: ;.

NGE 8ITs" J

TRK RIC
TRK RIC

Q TRX RIC
TRK

Q

8 UNIT

;7 REQUEST FROM MAINBUS ? Ve

’ 2]

REQUEST FROM MAINBUS 7 s

.
’a

~e ne

R

mn

Ne Ne %o %o N Ne )
a8 8 e 9

EST FROM MAINSUS ? ;e

Mo NS Ne Ne N N, N

REQUEST FROM MAINSUS ? P

7
L2 2 3 2 2 o

Ne Ne ve Ne
e Ne
" e

L4 o 2 3 2 J

~a

; REQUEST =ROM MAINSUS ? i

’ 1 e

Ladd i d ’ e

~e

.
’-e

..

REQUEST
‘e
i
7o
REQUEST

.
7 e
.

REQUEST
7.
REQUEST

7 e
REQUEST

)

Mo Mo N4 NE Ne Ne Ve Mo Ne Ne Ne Ne N

FROM MAINBUS ?

FROM MAINBUS ?

FROM MAINBUS ?
SROM MAINBUS ?

FROM MAINBUS ?

7 a
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O PROGRAM SOURCE LISTNING senfame beee

MICRO P S BBP/820111 31

FOR ST. FD. CTRL. CR8047M/010AB/00 resiace e
231¢ R2Y 3R 22 Q ; ‘e
c31D 2435 3vymsz CINT ANC DA A1S ; REQUEST FROM MAINBUS ? HIN
J31¢ 2(2F9) OR DQ a1 3 ; 7.

J31e CJP CAZINTZ a4 TAN AQ Q ; ‘e
J32C 3TNZWwI: .
03240 A13 0OR 24 Q ST3Y ; e
3321 CJS SVMS3 COND ANC JA A1S ; REQUEST FROM MAINBUS ? ‘e
3322 UNC CRET a' ZQ AL 3 ; .
1323 CHINTI: 7.
0323 QR AQ aAS 8 CL8Y ; 7a
3324 UNC CJP STNEW3 2(%20) OR DA A7 B ; ‘e
J325 H
Q328 ; SUSRIUTINE "CH:ICK R=ADY"™ 7.
Q325 CHKROY: /.
0325 TJ® MSKPDY 2¢(1) AND DA 111 Q ; 7
2326 SJS SvMmMesl COND AND 0A A1S ; REQUEST =ROM MAINBUS ? s
2327 2JP MSK2DY 2(2) AND. 04 A11 Q ; 7
0323 249 D2Y2 2(2) AND DA 411 H e
a32y UNC £J° MSKRIY 2¢(8) 0rR o1 Q H 7 e
3324 23Y2: .
0324 2(4) 3R D2 Q H e
03238 MSKXROY: .
J323 CJdsS sSvmaz CIOND AND DA a1S ; REQUEST SROM MAINBUS ? 7.
332¢ ROY QR DZ A13 3 ; ‘e
3320 CRET 413 AND aAQ Q ; 7 e
Q322 2(284) AND 2JA A7 8 ; 7
232 NCT0Y: ;.
0352F CJS SvM33 C3INC AND DA aA1S5S ; REQUEST FROM MAINSUS ? M
3330 UNC CJPP AS8P2 2¢(8) 232 DZ a8 8 ; 7 e
2331 ‘e
g3 ; SUBRIJUTINZ "CHECK WAS READY",
J331 CHEZKS THAT 2J2IVE WAS RTADY ANDO NOT IN DISK CHANGE STATUS, WHEN CURRENT
Q331 CPIRATION WAS REJUESTS=D ‘e
0331 CHKYAS: /.
Q0331 CJS Svym33 CINC aNS 24 a1s s REQUEST FROM MAINBUS ? 7.
0332 2¢83) A20 DI a10 3 ; HR
3333 UNC  CRET A4 AND AQ ; HR
0334 UNC CJP NCTRDY 2(4%84) AND DA A7 - ; e
03335 7
0323 7 SU3RJUTINE "CHECK 2TALD COMMAND" ;
3335 SAK2EAT i :
2335 2JS SvM3d CIND AND DA a1S ; REQUEST EFROM MAINBUS ? 7
J33e CJ? ILLCGOM™ 2(%63) AND DA 214 ; e
2337 UNC ZR:=IT ’ H%
2322 H
Q3338 ; SU3IRAUTINE " WAITZ SIJE SELSCTION" .
333e wasidz: ;.
0335 2(%30) 3R 02 Q H ‘e

R e —
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L ]
MICRO PROGRAM SOURCE LISTNING -
BBP /820111 99

FOR ST. FD. CTRL. CR8047M/010AB/00 senace =
5339 CJP TIt CINT AND e ; H i
o334 £JS Svvs3 CONC ANZ D2 215 ;7 REQUEST FROM MAINBUS ? P
373 cJ? Latm1 CINT IAN D0 ; 7 e
J3C CJ3 Sv4iz CINZ ANZ D& &15 ; REQJUEST FROM MAINSUS ? HS
013 . CJ® LICM] -CIND AND 20 ; ‘e
39332 JNg CRZIT ; ’e
233%E TINl: S
313F CJS Svym3al COND ANT DA a1S ; REQUEST FROM MAINSUS ? ‘e
0340 CJ2 L2CM1 CIND AND DQ ; e
2341 €JS SvmMal CIOINC ANC DA A1S ; REQUEST ERDOM MAINSUS ? HES
o342 CJ? LACM CIND ZAN 22 H S
03«3 Une €287 ; H
034s H
%64 ; SUSRAUTINES "DRQ=-SERVILE * e
D3bw JRISRV: ;.
Jlee CJ> weIdaT 2(8) ANZ DA a14é ’ 7 e
35 CJS SvMmayg CIOND AND D4 a1S s REQUESY FROM MAINBUS ? ‘e
G345 2(63) OR DA aA10 8 DAT RIC ; ‘e
23&7 DAT RIC ; 7.
2348 DAL XN D2 Aé 8 DAT RIC ; N
V34§ CJS SVYM™M34 CANC ANZ D& A1S DAT ’ ‘e
PETY CJ® RELLOW 2¢1) EX2 DA a9 8 ’ 7o
0365 £JS SvMms4 CONC AND DA a1s ; REQUEST FROM MAINSBUS 7 ‘e
05«C UNC 2JP COMRERA uosyY A12 ADS ZA 84 LATCH ’ ‘e
3340 REALIA: W
0340 CJS SyMas CAOND AND DA A1S ; REQUEST E=RQOM™ MAINBYS ? H
03¢ A12 € ADD Za B84 LATCH ’ HIN
Q34F CaOMRzZA: ».
03&F QR Z4& DAL AS 8A LATCM WRA e
0350 UNC CRET OR 14 DAL a6 BA LATCH . 7a
0331 WRoCAT: .
031 CJS Svmsd CAOIND AND D4 aA1S ; REQUEST FROM MAINBUS ? ‘e
0352 2(63) 3R 2A aA10 8 DAT wWIC ; e
9353 A6 OR 2A 8A DAT WIC H e
3% A4 QR ZA 84 DAT ’ H
38S CJs Svmsy CONC AND DA A1S s REQUEST FROM MAINBUS ? 1
G35¢ CJP WRIyPPp 2¢(1) ExJ DA A% 8 M ‘e
Q357 wRILIW: ;.
2357 CJS Svvss CIND AND DA A1S ; REQUEST FROM MAINBUS ? ‘e
g3seé UNC CJP oMWl A12 C a0l 2a BA LATCH RAM ; 7 e
03359 wRIUP3: ;.
J359 CJS SvmMs4 CONZ AND DA 21°% s REQUEST FROM MAINBUS ? ’e
0%s5a UPBY A12 ADD A BA LATCH RAM ; e
0358 COMWRI: 7o
93358 EXN 232 Ab B LATCH RAM H ‘e
03sC UNC CRET NIg 7 se
0332 H

IR AT RSS2SR A2 222 X2 2R 22l a2 2t Rl ]d ¢ e
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“ga/date
MICRO PROGRAM SOURCE LISTNING peoe
| BBP/820111 317
. FOR ST. FD. CTRL. CR8047M/010aB/00 resiace . project
1
[l
:
|
|
|
2 8350 i
i h350 2aUT0: .
! 6330 47 22 14 DAL oL H Je
| S 2¢#3) AND 04 A7 3 ;.
| h35F UNC CRET 2¢#7%) AND 04 A8 ) JRESET PROGRAM ERROR &PE ;.
P36G RAZZI: .. :
i b3ed casT 2(#FQ) AND DA AS 3 ; ;
| h2e1 UNC C2ET 2C47F) AND DA A7 8 P
| D382 R3UFE: .
; . D362 UPSY 412 ADD ZA RAM B84 ou ;.
; 1363 UNC CRET A12 C ADD 1A RAM 8A OL S
' i3 ce 7.
l' D3s4 wBUSE: ., ’
. D3 0s CJO® wWey==1 AND DA A1T RDY LATCH JTEST H/W SIGNAL PAROK.
0365 ADD ZA a12 RU 8SA WRA. :
D366 ADD ZA 412 RL %4 ;RSAD OATA FROM MAINGUS.
d367 PZRRCR: .
h3 67 UNC CRET 2(#80) QR D4 48 DL 8 CLBY ;SEND °E INTERRUPT SET OF INAUTCE STATUS |
3364 WBUFED: ACD ZA 812 RU BA WRA.
D369 UNC CRET 400 ZA A12 RL 3a OL JREAD MAINBUS DATA RELEASE ARQ.
Dt 64 i
D364 XSTART: ;.
D364 2(#80) QR DZ A13 B F9ITMASK TO W13 ;.
D305 CJP XSTAR1  AND 0A A13 ROY JTEST H/W SIGNAL PAROK ;.
R 3sC UNC CJ2 PSRROR. :
360 XSTART: )
D340 UNC CJBP 3TaART  RL OR 02 a6 3 JREAD LOWER COMMAND S8YTS ;.
’305 )
9282 PTST: .
P36z 2(480) OR DT 413 a 3BITMASK TO W13 ;.
34F CJP PTST AND 0A A13 ROY JTEST H/W SIGNAL PAROK ;.
370 UNC CJP PERRCR.
3371 PTST1:
;;1 UNC CRET AND 0Z A12 3 DL ;CLEAR POINTER SEND RS ;.
- rax
. 3372 I27ST: ;.
h372 2¢(%80) OR DI A13 3 JSITMASK TO W13 ;..
3373 CJP IPTSTT  AND DA-A13 RDY TEST H/W SIGNAL PAROK ;.
3374 UNC CJP PERROR.
3375 I5TST1:
3375 UNC CRET 20(4C4) OR DA A7 8 DL SSET INVALID COMMAND IN AUTOSTATUS ;.
\1«76 a8
3375 3v430: ;.
276 JMP 3RNMCHO U3y A12 aADC 14 3A LATCH ; 7.
377 e
1?77 SVM34: .,
377 svM33: ;.
3377 JMB SANCH3  UPSY A12 a00 2 38 LATCH PR

© e eemen e s . - it ot = e . e ——— . [,
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MICRO PROGRAM SOURCE LISTNING
FOR ST. FD. CTRL. CR8047M/010AB/00

| siga/ente

page
BP/820111 34

}'E‘m - | projeet

3373
2373
2373
3373
2174
2373
217¢C
a372
037z
Q37F
3330
3380
3330
3338
23821
1382
3323
1384
Q385
3386
0337
2383
3388
2338
3389
Q334
0383
333¢C
3380
QJ38E
Q38F
3320
3250
3390
3390
0391
0392
0383
2394
3395
3390
Q3v?
2395
0398

2

-

; I2 2222 RS 1232 s lalasenddansdilonsadalonss i adlald o2 2atell ot os ] 7 e

3¢
5(Q2
5¢
3N
5
5¢3)
5¢
S5(®

X G
(M
(0
(0
$(
3
(M)
9¢23

13(M
13¢2)
13¢03
13¢(Q)
13(]
13
13(
13¢0)

14¢02
14¢32
14¢0
1409
14()
14(0
14(0)
1460

15¢(0)
15¢
15¢Q
15¢G
15¢(M
15¢0)
15(M
15(9)

16 (M
14(D
16CQ
16C
16(02
16(0)
16(M
16(0)

17(0)
1700
17(0)
17¢0)
17(M
17¢0
17¢Q
17(0

18¢0)
18(0)
18¢0)
18¢(
18(
18¢0)
18¢Q
18(C)

20(0)
20¢0)
200
20C(
20(3
20¢(0
20¢0)
20¢0)

N Ni %o we Ne Ne he N
LR VI TRV T R TR
e & & & & & s @

,' be i s o R Rl iad i dlag s nlol s ol ol el oottt 22 ol sl n sl ] ; e

7.

3RNCHO:

7.

UNC
UNC
UNC
UNC
UNC
UNC
UNC
UNC

.
7 e

CJP RauUTC
CJP RADVII
CJP R3YEF
CJP RBUFE
CJ4? XSTIRT
LJdP PTST

CJP HW3UFF
CJP W3USF Z(#20) OR

A3 JR ZA DaL.
AT 3R 2 DaL
UP8Y 212 A0D IA RAM B8aA
uP3Y Aa12 ACD ZA RaM 32

20277
2(47%)
2(#23) R

AND Ja a8
AND DA A8
0Z A13 LATCH B8
0Z 413 LATCH 8

Y
oL

8
8

P N )
s Ne Ng N
s & &

‘e

7CLEAR 9% FLAG ;.
;CLEAR PE FLAG /.
73ITMASK TO REG 13.
;3ITMASK TO REG 13.

,' LE RS i bRl i i idasd ol aldal S d oo las St sn a2 sl it el 222X ; P

5¢3
S
5(
33
5(
5(0
3¢
S

7(Q)
(I
°¢O
2
9¢0)
3
9(Q3
(W

130
130
13¢0
13¢0)
13¢0)
13¢(
1302
13¢0?

14()
14(Q)
14¢(
14(0)
1400
1400
14.¢0)
1443

15(
15¢0
15¢(2)
15¢
15(0Q?
15(0
15¢0)
15(2)

16(3)
16CQ)
16<0)
16¢(D)
16(0)
156(O
16(0)
16(C)

17¢0
17¢0)
170
17¢
1700
17(m
17(0
17(

18(0)
18¢0)
18(0)
T8¢
18¢0)
18¢(Q
18¢0)
18(0)

200
20¢Q
200
20(0Q)
20¢0)
20(0
20(Q)
20(0)

~
.~
.

NENe Mo Ne e Ne Na
Na %o Neng Ne N N
s s & & 4 & &

,‘ taA A s b S sl ol Al lasnd il ol e sdan sl aaltinds s nedtii oot onsaldl oSyl o 2o L4 ,' -

3RNCHI: ;.

UNC
UNC
UNC
JNC
UNC
UNC
UNC.
UNC

CJP RAUTS A3 2R IA DAL oy
CJP RAZDI A5 OR ZA DAL oL
CJP R3UFF UP2Y A12 ADD ZA RAM 32
CJP 2WUEFE UPSY A12 AD0 ZA R4M 34
CJP IPTST 2(%30) GR 0A A13 B
CJP PTST 2(27=) AND DA A8 3
CJP WBUSF 2(220) QR DI 413 LATCH B8
CJP W3USF 2(#80) QR 0 A13 LATCH 3

i
;e

.
‘e

e Ne N N

JBITMASK TJ W13 ;.
FCLEAR PE FLAG /.
/BRITMASK TQ REG 13.
;8ITMASK TO REG 13.
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f sign/date page
PAL Source for BBP/810929 1
Floppy Disk Ctrl. CR8047D/010AB/00 repiace project

PAL Description:

This description is in accordance with the format

used in

SD 20/24 PAL DEVELOPMENT SYSTEM
STRUCTURED DESIGN, INCORPORATED

The source code is situated on CR/T/0150.

The PAL's are used in the FLOPPY DISK CTRL.
CR8047 as described in the Functional Description

CSD/005/FNC/0032.

The PAL's are also described in
CsD/005/vDD/0058.
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PAL Source for sign/date page B
: BBP/810929
Floppy Disk Ctrl. CR8047D/010AB/00 repiace T

FRIMT
I

PRL1SRS

CR1776-01 210925 BEF

~SMHZ TIC IRW CKOK PCL POK Te4 ZREL ITRG GND

~0E CLMIC RSFF AR2 RWI MODCL -~LMOCL ~#RACC ~DMD YOO

IF(VCC)/DMD=PDK¢CKDKOTIE¢SREL+ITEQ¢xQMI
+POK+CKOK T ICeRCC
+POK+CKOK®RSFF
+POKeCEOKe RCCePCL

LMOCL : =POK+CKOKeMODCL
+POKeCKOKeLMOCL®-TH4

<MODEL s =~CKDK+-POK+/RCC+-PCLe-MODCL
SRWIs=-RACCo RRASTICe/IRN
+HCCe /R I+ARE® RUI+-TICe EWI

“ARMD: =ARDeIREL+ACC e ARG+ TICe RRR+CLMIC

I

SREFF:=-1TRO+-TIC+-ACC+/POK+-RWIe ZREL®- REIFF+/CKOK
L

IF «MCCh #CLMIC=POK+CKOK+-LMOCL
DEZCRIPTIOM: MRINBUZ PAL FOR DUALBUE ET.FD.CTRL

»AZEIEMELE
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HEEK mA
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HEER
HKEAR
HRKH
WARR
HWRRR

HIREE

LR

PEER

| MERR
| ARERE

HRAE

sign/date page
BBP/810929 3
repiace project
Wl ———— Hm—— Ee——
' hafie

'
=

L RRRE mA
L KRR MA
L KEER BN

wORRER S
W ANKE RE

WERR KA

RN
WA WS

Lanan Ly S
R

TNV L I
R

HEHE WHEX s
S ¥

" o e

-:1
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HRRE RS

AEER R
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ARRR

wEm

nebebant WM HHMM KRR RNRE K
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LOHREE KRER

R HRRE

WEEE HRREX

D OHKHK RRRE
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PAL Source for BBP/810929 51
‘ Floppy Disk Ctrl. CR8047D/010AB/00 replace project
. PRL1RR4
1775-1 BBP 810924

-3MHZ BET CLBY STBY CLIM PCL F1 F3 F2 G5ND
<0E BUSY ZTPU BGRTE ~STIN SI ~ENDP INTEM HCL YCC

<213=CLIN+RTE®/ INTEM+/CLBY /S I+HCL+PCL
“BRTE:=rF1+F2+/F3+/Z1«/INTEM+HLCL

ETIN:=-Z1+Fle F2eF3

IF <MCC) BUSY=EZTBY+-CLBYeBUZY

IF CWEC) #STPU=ETBY+~BETe-STPU
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" CR8062 & CR8047D/010A-/00

Microprogram list

This list can be used as source for MICAS

(CSS/006/USM/0019) except for left column

hex numbers, which not should be used. The

source are situated on CR/D/1879-3 ¥*HCLAMO1*

FLOPSRC.

' This microprogram allow the Floppy Disc Con-

troller to interface to Shugart SA 800/850

drives as described in CSD/005/PSP/0019 (CR8062) and
CSD/005/PSP/0078 (CR8047D/010A-/00)

The PROM's which contains the microprogram, are

described in CSD/005/vDD/0022.
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5.4 PAL's of CR8047D/010A-/00

CSD/005/LST/0010



400-571- 2

TITLE:

DOCUMENT NO:

PREPARED BY:
APPROVED BY:

AUTHORIZED BY:

PAL SOURCE FOR

FLOPPY DISK CTRL. CR8062 &
CR8047D/010A-/00

. CSD/005/LST/0010

o’
JOHANNES KRUSE HANSEN . iw_vi T =& Tav oy

KARSTEN NIELSEN /4,/4 Lol e

GOTTLOB BORUP /jﬂz %

DISTRIBUTION: BBP, JKH, File(2)
ISSUE : 1
DATE: |810921
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PAGE RECORD AND ISSUE LOG.
ISSUE ISSUE ISSUE
PAGE 112131415 8 PAGE 1121314158 8 PAGE 1{21314|51(6}7
01 34 67
02 35 68
03 36 69
04 37 70
0s 38 YA
06 39 72
Q7 40 73
08 41 74
09 42 78
10 43 76
1" 44 77
12 45 78
13 46 79
14 47 80
15 48 81
16 49 82
17 S0 83
18 S1 84
19 52 85
20 53 86
ral S4 87
22 SS 88
2] 56 89
2% 57 90
25 58 91
26 SS 92
27 680 93
28 61 94
29 62 9s
30 63 96
31 64 97
32 6S 98
k] 66 99
100
PREPARED APPRQOVED AUTHORIZED
ISSUE DATE By BY By
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CSb/005/LST/0010

sign/date page

PAL SOURCE FOR JKH/810921
FLOPPY DISK CTRL. CR8062 & CR8047D/010A—/00 replace project

PAL Description:

This discription is in accordance with the format

used in

SD 20/24 PAL DEVELOPMENT SYSTEM
STRUCTURED DESIGN, INCORPORATED

The source code is situated on CR/T/0116.
The PAL's are used in the FLOPPY DISK CTRL.
CR8062 as described in the Functional Description

CSD/005/FNC/0031 and in CR8047D/010A-/00.

The PAL's are also described in
CSD/C05/vDD/0022.



CSD/005/LST/0010

PA sign/date page
L SOURCE FOR JKH/810921 2
FLOPPY DISK CTRL. CR8062 & CR8047D/01 OA-/OO replace project
PAL 16RA “
CR150S—1 JKH 720924
FDC» URS

78MHZ /TIC ~PW ~#IMC RAD11 INCL Té4 PEL ITRQ GND
~0E CLMIC PSFF RPQ@ PWI MODCL -LMOCL ~RCC DMD vCC

s
IF(VCC) /DMDi=/INCLe/IMCeTICeREL®ITPO* RPWI +
ZINCLe/IMCeTICeITRQe DMDe RWI
RCC:=/INCLe/IMCe ACCe- RRQeTIC +
ZINCLeIMCeTICeRCC +
/INCLe/IMCeRIFF +
ZINCLe/IMCe RCCeRD11eTICeRY
LMOCL:= /INCLe/IMCeMODCL + /INCLe IMCeLMOCL® TH4 '
sMODCL:= IMC + INCL + /RCC + /TICe-MODCL + -PWe-MODCL + - ADile MIDCL
7/RUIs= /ACCe/ARQeTIC e RW + RCCe RWI + RRQe RPWI + /TICe-RPWI
“ARRQ:= RRQeRPEL + RCCe/ARR + ARRe-TIC + CLMIC
7/REFF:= /1TRQ + +TIC + /ACC + /RWIe PEL®-RSFF + INCL + IMC

IF ¢VCC> /CLMIC:=/INCLe/IMCe /LMOCL

DESCRIPTION: MARINBUS PAL FOR FLOPPY DISK CTPL

>RZZEMBLE
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PAL SOURCE FOR

FLOPPY DISK CTRL. CR8062

& CR8047D/010A-/00

sign/oate

JKH/810921

page 3

replace

project

DEZCRIPTIDO

>HRHEZEMBLE

PAZT
>¥PLOT
“P

MN:

01 -¥—
02 -¥-7 —-

08 -7— —-y-
09 -Y—— ——-7,
10 ———= ==

11 Y- =

15

24 ———m ————

25 === —mmm —mmm e

26 ——=m

27 7 -
28 ———m Y———

'39 —— e e

o

32 —¥m— Y-y
33 ———m -}

34 -
35 Pmmm ———e

40 ———— ———o

41 - —
42 Ymm—m ————

43 ——-= ———-

48 ———m ———e

49 Ym—m ——mm
S50 ———— —=¥-

———yY ,——— ————

_:,"...- e ——

Pmmm e e e
Y -

—Y e ——— ———

51

s2 -——-
53 —=-— ———-

——— e
———— e
-y = ———

SH —mmm mmmm e e mmme e o

P e m————
m

MAINBUZ PRAL FOR FLCPPY DISK CTPL
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PAL SOURCE FOR

sign/date

JKH/810921

page

FLOPPY DISK CTRL. CR8062 & CR8047D/010A-/00 [repiace

project

PRINT
PAL1S

R4
CR1504-1 JKH/790324

FDC»>UB!

/8MHZ /F3 ,F2 ~F1 CLBY STBY CLIN INCL BET GND
+0E STPU ~BUSY ~/STIN =1 INFF GRTE tND6 NC vCC

s/GATE:= F1 + F2 + F3 + s/Cles/ZNDG
/S1:= CLIN + GRTEe-/SND6 + /CLBYe/Cl
STIN:= s/S1e/Fle/Foe/F3

IF(VCCY) BUSY:= STBY + /CLBYO£USY

IF (VCC> <STPU:= STBY + /BT ITPU

DETCRIPTION: INTERRUPTPAL FOR FLOPPY DIZK CTPL.

>ZPLOT

P

15
17
13
19

32
33
34

40

43
49
So

56
57
53

Vo e e

———— ——— ——— = — >{ —_———

e e e e Y e e ——— -
d

———— e ——————— —— ————




CcsD/005/LST/0010

sign/cate

PAL SOURCE FCR
JKH/810921

page

B

FLOPPY DISK CTRL. CR8062 & CR8047D/010A~/00 [repiace

project

PRINT

PAL1nR4
CR1504-2 JKH-/7909%24
FDCsUB1

!

/3MHZ ~F3 sF2 »F1 CLBY STBY CLIN INCL BT GND
#~0E STPU ~BUZY /ZTIN S1 INFF GRTE INDG NC VCC

/GATE:= F1 + F2 + F3 + sCIe/END6

ZINFF:= F3e/NC + /FRe/INFF
sSli= CLIN + GRATE®/SNDG + /CLBYe Tl

STIN:= /Sle/Fle F2es/F3
IF (WCC> BUSY:= STBY + ~CLBY®BUZY

IF (¥CC> /ETPU:= ZTBY + /BITe-STPU

DEZCRIPTIDON: INTERPUPTPRL FOR FLOFPY DIZK CTRL.

>¥PLOT
16 ——== === Y mmmm mmmm —mm e
A - ——— e
18 === === —mmm —mm —mmm mmem e
19 ———m —me R e
R R i
25 Fm=m —m—= ———m ——- Y mm—m e e
R R
33 ———- -—- R i

34 ———= ——m= —m—m —Ymm ———Y mmmm —mmm ——ee

40 Y-—— Ym—— ¥ 7
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6. VERSION DESCRIPTION DOCUMENTS
Dual Bus Version: CSD/005/VvDD/0058
Single Bus Version: CsD/005/vDD/ (TBS)




VERSION DESCRIPTION DOCUMENT
FOR FIRMWARE

TITLE:
DOCUMENT NO:  CSD/005/VDD/0058

Module: Dual Bus Floppy Disc Controller
Module P/N: 4.04196-01
Module CR NO.: CR8047M/010AB/00

. PREPARED BY: BERTRAM PAASKESEN

APPROVED BY: GOTTLOB BORUP /
AUTHORIZED BY: GOTTLOB . BORUP /,%

‘ DISTRIBUTION: BBP, GB, PRO(1), TCM, FILE(2)

ISSUE:| 1
' DATE: |s10427

400-571-2



KIA cvri DOCUMENT 1. SHEET 1 OF 1
C STIAN ROVSING A/S|  cLANGE NOTICE oATE 8201711
2.CDC NO. 3. DOCUMENT NO. 4. ISSUE |5. DCN NO,
CsSDb/005/vDD/0058 1
6 REL.CAT. 7. PROJECT. 8. CONTRACT NO. 3. REF.
0! gu ECO 492

10. DOCUMENT TITLE

vDD for CR8047M/010AB/00

DOCUMENT.

THE DOCUMENT IDENTIFIED IN BLOCKS 3 AND 4 HAS BEEN CHANGED AS SHOWN IN BLOCK 11. THE CHANGED
PAGES AUTHORIZED BY THIS DCN ARE ATTACHED. ALL CHANGES AUTHORIZED THROUGH OCN's
CONSTITUTE TOGETHER WITH THE ORIGINAL ISSUE SHOWN

IN BLOCK & THE CURRENT VERSION OF THE

11. DOCUMENT CHANGE

REMOVE PAGES DATED INSERT PAGES DATED
ODCN PAGE (FOLLOWING THE
FRONT PAGE)
3 1810427 | 3 810115
13. PREPARED 3Y - - DATE APPROVED 8Y T
BERTRAM PASKESEN | 820111 DATE
14. APPROVED 8Y o]
GOTTLOB BORUP CATE APPROVED B8Y DATE
1S. AUTHORIZED abTTLOB BORUP DATE APPROVED 1Y CATE

16.0IST T
DISTRIBU IONGB, BBP, PRO

(1), F%2 fFL%Y), PA
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VERSION DESCRIPTION DOCUMENT FOR FIRMWARE BBP/810427 i
repi project
PAGE RECORD AND ISSUE LOG.
oAGE 1SSUE oace 1SSUE oace ISSUE
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kb 64 97
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100
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page
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replace

project

TABLE OF CONTENTS

1. SCOPE/IDENTIFICATION
1.1 APPLICABLE DOCUMENTS
1.2 INTENDED USE

FIRMWARE CONFIGURATION DATA ITEM LIST



CsSD/005/vDD/0058

VERSION DESCRIPTION DOCUMENT FOR FIRMWARE

sign/date page

BBP/810727 1

replace project

SCOPE/IDENTIFICATION

This version description document identifies the
content, configuration and related management
information for FIRMWARE used in the CR module described
on the front page. The configuration management copy of
the released FIRMWARE 1is identified in "Firmware
Configuration Data Item List".

FIRMWARE is in this document used as synonym for any

Programmed Chip.

APPLICABLE DOCUMENT

Configuration Control of Firmware
CsD/003/PLN/00O2

Version Description Document for Basic Firmware.



CsSD/005/vDD/0058

VERSION DESCRIPTION DOCUMENT FOR FIRMWARE

sign/date

BBP/810427

page

repiace

project

INTENDED USE

CR1590-1591 These PAL's 16R4 are used to control the

bus switching facilities of the modul.

CR1775 This PAL 16R4 is used to control the
interrupt generation, and clock
synchronization.

CR1776 This PAL 16R4 interfaces the micro

controller to the internal Main Bus.

CR1768-1774 These PROM's 27525

contain the

program for the CR8047M/010AB/00.

micro
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7. PARTS LISTS

Dual Bus Version:

Parts List, Module Basic: 4.04196-01
Parts List, PCB Basic : 5.04222-00

Single Bus Version:

Parts List, Module Basic: 4.04169-01
Parts List, PCB Basic: 5.04188-00
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