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PROPRIETARY NOTICE

The information and design of the equipment described herein are
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1.0 GENERAL INFORMATION
1.1 Introduction

The LDP72 has been designed to take advantage of the newest
technology available in a floppy disk controller (FIDC).

The FDC used by the LDP72 offloads the processor of many
functions previously handled by the processor. The LDP72

is designed to work in an interrupt driven system or through
a polling approach which simulates DMA transfers to and from
the FDC. While servicing data requests from the FDC, the
processor must respond in 32 us normally or 29 us worst case
in single demsity mode or 16 us normally and 13 us worst
case in double density mode when using standard 8" floppies.
The LDP72 provides IBM: compatible formats in both single and
double density modes. Sector lenzths may be programmed to
be 128, 256, 512, or 1024 byte lengths. Additionally, non-
IBM standard record lengths of 2048, 4096, or 8192 may be
programmed. The use of 8192 byte block lengths provide a
2%% increase in storage capacity over block lengths of 256
bytes. This advantage may be utilized in hard disk backup
systems. The LDP72 provides the capability of transferring
multiple sectors on the -s2me sector without multiple command
phases. This capability saves considerable time in multi-
sector transfers and eliminates the need for sector inter-
leaving. The LDP72 may also transfer data from multiple
tracks on a double sided drive further improvingz system
throughput. Using only one command, the LDP72 may transfer
up to 16,384 bytes of data.

The LDP72 may countrol up to four disk drives which may be
any mixture of standard of mini floppy drives. Software
may select either mini or standard drives as well as select
between single and double density modes. The same drive
may be used in sinzle and double density modes under soft-
ware control.

The LDP72 uses the IEEE S100 Bus standard interface and
conforms to all timing, signals and physical specifications
of the IEEE spec.

1.2 Specification

1.2.1 Bus Interface

The LDP72 uses the signals and timing specified in the IEEE
S100 Bus standard. 3See Table 1.l.

1.2.2 Addressing
The LDP72 uses 4 I/0 address which may be selected on any




AQ thru A7
A8 thru AlS

DOg thru DO7
DIF thru DI?7
SLAVE CLR*
SOUT

SINP

pDBIN

pWR*

UIg thru UL7
INT

READY

GND
8v

TABLE 1.1
8100 Bus Sigmals Reguired

Required for masters that use a
256 port I/0 space

Required for masters that use a
64K port I/0 space

Data lines from processor

Data lines to processor

Reset for board initialization
Qutput Status

Input Status

Input Data Enable

Output Data Strobe

Vector Inputs

Interrupt for masters without
vectored interrupts

Processor synchronization with
read data

Voltage Common

Unregulated Voltage Input




boundry divisable by 4. The address may be an 8 bit¥

address in the range of O to F as the starting address.
Alternately, the I/0 address may be in the range FFQQH to
FFFBy for systems using a 16 bit address for I/O devices.

1.2.3 Data Synchronization

1.2.3.1 Interrupt Synchronization

The LDP72 may be programmed to generate an Interrupt for
each data transfer to or from the FDC during the execution
phase of the FDC command. Interrupts must be serviced in

33 us worst case for single density operation or 13 us

worst case for double density operation.

1.2.3.2 Ready Line Synchronization

The FDC is programmed to operate in DMA mode. The processor
then reads the port at BASE+f. The FDC causes the processor
to insert wait states until either a DMA request is made or
an interrupt request is generated by the FDC. The Interrupt
Request and Service Request lines are input durinz this
operation. The INTERRUPT signal is Bit @ and Data Request
Signal is Bit 1.

l1.2.4 Floppy Disk Interface Signals

1.2.4.1 FDC to Standard Floppy Signals

See Table 1.2 for Standard Floppy interface signals.

1.2.4.2 FDC to Mini Floppy Signals

See Table 1.3 for mini floppy interface signals.




Pin No.
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TABLE 1.2
J1 - Standard Floppy

Function

Low Current
Fault Reset
Fault

Not Used
Two-Sided

Not Used

Side Select
Special Function ¢
Head Load ¢
Index

Ready

Head Load 1
Drive Select g
Drive Select 1
Drive Select 2
Drive Select 3
Direction

Step

WR Data

WR Enable .
Track ¢

WR Protect

RD Data

Head Load 2
Head Load 3




TABLE 1.3
J2 - Mini-Floppy

Funetion

Not Used

Not Used
Ready

Index

Drive Select @
Drive Select 1
Drive Select 2
Motor On 2
Direction

Step

WR Data

WR Enable
Track ¢

WR Protect

RD Data

Side Select
Two-Sided




2.0 PREPARATION FOR USE
2.1 Introduction

This section provides instructions for preparing the LDP72
for use in the particular user environment. Before the
LDP72 is installed, the user should be familiar with this
entire manual.

2.2 Unpacking and Inspection

Inspect the shipping carton immediately upon receipt for
evidence of damage - during shipment. If the certon is
damaged when received, open the carton in the presence

of the carrier's agent. If the carrier's agent is not
present, save the packing carton for inspection of the
carrier. The LDP72 is shipped insured to prepaid customers.
Any Camage incurred during shipment is covered by this in-
surance. In addition assembled and tested boards are
warranteed for 30 days. If repairs are required, return

the LDP72 in a suitable package to:

LOMAS DATA PRODUCTS INC = =2
182 CEDAR HILL STREET |
MARLBORQO MA 01752 '
It is suggested that the original packaging carton and
material be saved in the event service should be required.

2.3 Installation Consideratious

The LDP72 is designed to be IEEE S100 Bus compatible. Be
aware that pins 20, 53 and 70 are used for Ground. If
these grounds conflict with other uses of these pins, they
may be cut at the edge connector without adversely affect-
ing its operation.

2.4 User Furnished Companents

The user must provide the cable from the floppy disk con-
troller to the floppy disk drives. Assembled and tested
boards and full kits contain all other necessary components.
Partial kits include only the necessary documentation, the
P.C. board and the 8272 floppy disk controller Telle

2.5 Power Requirements

_The LIP72 requires .75 amps at 8 Volts ouly.

2.6 VGooliug_RpQuirementa'

The LDP72 dissipates 6 Watts of power. When the LDP72 is




used in an enclosure that restricts normal airflow, suffi-
cient cooling should be provided to prevent th= temperature
within the enclosure from exceeding 50 C.

2.7 Jumper Installations

When shipped, the LDP?72 is jumpered for operation with up

to 4 Shugart 800 drives, operated in single density mode.
Data transfers are accompllished through READY line synchroni-
.zation. No interrupts are connected, znd the board is
jumpered to respond to 8 bit addresses. See Table 2.1 for

a list of jumpers and their purpose.

2.8 Board Installation

Always turn off the computer system power before inserting
the board in the card cage.

-




TABLE 2.1

Jumper Function
VI 1 through VI 8 Generates an interrupt request

on the selected vectored in-=
terrupt line.

INT Generates an interrupt on the
INT line for processors without
vectored interrupts.

A When installed, 16 bit address
are decoded for 1I/0 instruction.

B When installed, only the low
order 8 bits are used for the
decode of 1/0 addresses.

= Installed to use ready line
synchronization of data transfers.

D,E,F Not used.

G When installed without H causes
mini drives to be selected after
a reset.

H When installed without G causes

standard drives to be selected
after a reset.

J # Enables the READY signal from the
FDD to the FDC.

K When both J and K are installed,
the drive READY signal is always
asserted.

L When installed, enables the two
sided signal from the FDD to the
FDC,

M When installed, enables the FAULT
RESET signal to the FDC,

N Enables the HEAD LOAD @ signal.
P Enables the HEAD LOAD 1 signal.
R Enables the HEAD LOAD 2 signal.
S Enables the HEAD LOAD 3 signal.

=] = = e




3,0 PROGRAMMING INFORMATION
3.1 Introduction

This section provides the necessary programming information
for the user to develop device drivers for the LDP72. The
primary emphasis will be on the features unique to the
LDP72. The 8272 spec sheet is included in Appendix A and
provides the information necessary to program the 8272 FDC.

3.2 I/0 Addressing

The following table lists the I/0 address of the 4 ports on
the board along with their function.

TABLE 3.1
Address Function
BASE+O Write: External control port
Read: Ready Synchronization
and Status
BASE+1 _ Write: Data to be written on
the floppy disk
Read: Data recovered from
the floppy disk
BASE+2 Write: DNot allowed
Read: 8272 Status Register
BASE+3 : : Write: Command and parameters

to the 8272. In the
interrupt mode Data
is also written to this
port.

Read: Result bytes from 8272
or data in the interrupt
mode

3.,2.1 External Control Fort

The external control port has several functions. The FDC
transfers multiple sectors from the disk beginning at the
specified sector and continuing until the end of the track.
Transfers may be terminated by asserting the TC signal to
the FDC. This is accomplished by writing avélue of 4gH to
BASE+#. When data bit 4 is a @, then data may be written
to the external 4 bit latch. Data bit @ asserts the

signal for mini drives, it may alternately be
used on standard floppies to provide special functions.




Writing a 1 to bit @ with bit 4 clear asserts the MOTOR ON @
signal.

Data bit 1 is used to assert the MOTOR ON I signal which may
be used to provide separate motor control to a second floppy
disk. The signal may also be used on standard floppy disks
to provide a second special function. A 1 written to bit 1
asserts this function.

Data bit 2 is the wait enable bit. When asserted by writing
al to it, a read to Base+d ‘' 'causes wait states to be in-
gerted until there is a data request (SERVREQ) from the FDC
or Interrupt (INT) is asserted by the FDC denoting that the
command has terminated. When disabled, no wait states are
generated when Base+@ is read.

Data bit 3 selects between standard and mini floppies. This
allows the selection of drive type to be accomplished under
program control. When jumpered as shipped, (Jumper H in-
stalled) a g selects standard drives snd al selects mini
drives. If Jumper G is installed, the meaning is reversed.
A reset causes standard drives to be selected when Jumper G
is installed and mini drives to be selected when Jumper H
is installed.

When read,data bit O represents the state of the 8272 In-
terrupt signal (a 1 'is asserted) and data bit 1 represents
the state of the DRQ signal from the 8272, again a 1 is
asgerted. If the wait Flip Flop is enabled, wait states
are inserted until either DRQ or INT are asserted. A watch
guard timer is used to prevent wait states from being in-
serted for more than 100 ms. When a read is done from
BASE+Z and the wait Flip Flop is enabled and the two low
order bits are @'s when tested, the expiration of the timer
is indicated.

3.2.2 Data Port

A read or write to this port causes the FDC DACK signal to
be asserted simulating DMA cycles to the FDC. This port is
used when ready line synchronization is used to synchronize
data transfers to and from the FDC.

3,2.3 FDC Status Port

The FDC Status Port address is BASE+2 and is a read only
port. The meaning of the bits are defined in the 8272
spec sheet in Appendix A.

3.2.4 FDC Cymmend/Dsta Port
The command/data port is addressed at BASE+3. Commands are




written to this port and results are read from this port.
Before data may be written to or read from the command/
data port, the status from the Status Port must be tested
to ascertain whether the FDC is ready for a data transfer.
Bit 7 of the status register must be a 1 before transfers
may take place. Bit 6 of the status register indicates
the direction of the transfer the FDC expects. A ¢ indi-
cates the FDC expects data from the processor and a 1 in-
dicates that the FDC expects to transfer data to the
processor. When the FDC is programmed to the transfer
data read and written from/to the floppy drive by interrupts
data is read from or written to this port.

3.3 FDC Commands

See Appendix A for a description of the commands executable
by the FDC.




4,0 PRINCIPLES OF OPERATION

4,1 This chapter provides a functional description of the
LDP72 Floppy Disk Controller. Figure 4.1 is a block dia-
gram of the LDP72. In addition, the reader should have the
schematic of the LDP72 which was shipped with the LDP72.

4.2 Functional Blocks
The following are the functional blocks of the LDP72:

Data Buffers

Address Decoders

Ready Line Synchronizer
External Port

FDC

Data Separator

Write Compensation

4,3 Data Buffers

A pair of 74LS244's are used to buffer the data bus to and
from the board. The data bus is bi-directional on the board
and U29 buffers the data from the DO bus and U3@ buffers the
data to the DI bus.

4.4 Address Decoding

The high order eight address bits are ANDed together and
input to one of a group of 8 Open Collector XNOR gates
used as a comparator. If a system is not using 64K I/0
address space, the input from the high order eight bits
may be disabled by installing Jumper B. The eight posi-
tion dip switch, positions 3 through 8 are used as the
other inputs to the comparator. When the selected port
address is decoded SLCT is asserted high enabling a 3 line
to 8 line decoder. The two select lines for BASE+2 and
BASE;%Care ORed together to provide the chip select for
the .

4.5 Ready Data Synchronization

With Jumper C installed, data transfers to and from the
FDC are synchronized by inserting wait states when port
BASE+@ is accessed for input. The insertion of wait
states is terminated when either INT or SERVREQ are asserted.
SERVREQ indicates that the FDC is ready for a data trans-
fer and INT indicates the termination of the command in
:progress. In order to insert wait states, the wait enable
f1lip flop Ul7 pin 14 must be enabled and the one shot Ul2
must not have timed out. Ul2 prevents the FDC from caus-
ing the suspension of bus activity for more than 100 ms
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in the case of a hardware malfunction.
4.6 External Control Port

The port at BASE+J provides two additional signals for
the control of floppy drives, enables the switching De-
tween single and double density drives and enables the
Ready line data synchronization circuit. The Register,
Ul?7, accepts data from the low 4 data bits when bit &

is a #. Writing to BASE+J with bit 4 equal to a 1 does
not affect the data already in the register. A Write

to BASE+Z with bit 4 set and bit 77 equal to a zero causes
a TC pulse to be issued to the FDC. This causes the FDC
to terminate the command it is presently executing. All
data reads and writes are multisector operations. If
only one sector or a number of sectors less than those
remaining on the track are to be read, a TC pulse causes
the termination of data transfers after the desired num-
ber of bytes are read. (See Appendix A).

When a disk transfer operation is complete, the WAIT flip
flop may be disabled and a TC pulse issued with one out-
put instruction with the data equal to {.

4.7 TFloppy Disk Controller

A detailed description of the 8272 FDC may be found in
Appendix A.

4.8 Data Separator

The Data Separator is a synchronous counter data re-

covery cireuit. The circuit is made up of U3l and U9.

The synchronous counter circuit consists of a binary

counter which is preloaded with a fixed value on each

read pulse from the drive. The counters output, FDCRDW,

is the data window signal to the 8272. The two flip

flops of U9 merely synchronize the data from the drive

to the clock provided by Ul9. The clock frequency de-—

pends on whether the drives are single or double density

and whether they are standard or mini-drives. For. .double

density 8" drives, the .clock is 8 MHz, for 8" single

density drives, the clock is 4 MHz, for double demsity

5 1/4" drives, the clock is 2 MHz and for single density

5 1/4™ drives the clock is 1 MHz. U9 pin 8 controls the

width of the Sync pulse so that it overlaps only one posi-

___— ._tiveedge of the clock (see Figure 4.1 for circuit timing).

The VCO Sync signal, VCO, from the 8272 ingibits the read
data and data window signals from being generated until
valid information is detected from the drive. It also

14




masks out write current glitches which would otherwise
appear on each side of the data field.

4.9 Write Compensation
Write precompensation is performed by a combination of

the 8272 FDC, U%2 and U33. The FDC outputs FDCPS1l and
FDCPS2 to select the write precompensation required.

15




5.0 DISK DRIVE CONSIDERATIONS

5.1 Seek Operations

In order for disk seeks to function properly, the power

to the stepper motor must not be gated by the drive

select signal. This is required because the 8272 allows
seek operations to happen in parallel on multiple drives
and the drive select status is valid only during the step
pulse and not during the whole time necessary for the step
movement to occur.

5.2 Mini Floppy [Orives

Not all mini drives provide a READY status signal to

the FDC. If your mini drive does not provide this signal,
inst=1l1 both Jumpers J and K to keep the READY status to
the FDC asserted. The issueing of a ccmmand to the 8272
controller without the drive being ready may cause the
8272 to hang up until a reset occurs. When keeping the
READY status signal low, be certain the drive is in a
ready state when use is expected or results will be un-
expected.

16




6.0 SERVICING

Table 6.1 is a complete list of replaceable parts for the
IDP72. Should your board require service, it should be
packaged in the original container or in another con-
tainer of suitable strength and shipped to:

LOMAS DATA PRODUCTS

182 CEDAR HILL STREET
MARLBORO MA 01752

To obtain technical assistance for board repair and to
obtain our latest repair rates, call (617) 366-4335 during
normal working hours of 8:30 to 5:00 Monday through Friday.

17




LDP72 raRT5 LIST

IC's

7415155 U1

7407 U2, U3, U4
7413240 U5

41314 U6, U24

8272 U7

P4LS74 ug, .
74L304 vio, U018, U22
74L5125 Ull

7415123 U12

74LS32 Ul3

741508 Ul4

74LS138 U15

41332 U16

74138175 U177, U32
7413157 U19, U20
7406 U23

8 position switch u25

74L3266 uz26, U27
241,330 U28

7415244 u29, U30
7418161 g2y, =
7415153 U33

9216B U3d
CAPACITORS

22 uf 15V or greater Cl

.1 uf 6V or greater C3 thru Cl2, Cl3 thru C34
22 uf 6V or greater C2

RESISTORS

1K 1/4 w 5% R1, R?7, R8 | R3, RA4
150 1/4 w 5% R2

390 1/4 w 5% R3, R4, R6
100K 1/4 w 5% R5

270 8 pin SIP RN1

1X 8 pin SIP RN2
MISCELLANEQUS

Connector Ansley 50 pin rizht angle J1l
Connector Ansley 34 pin right angle J2
Heat Sink Thermalloy #6071

Heat Sink Thermalloy #6072

Screw 4-=3%2 3/8"

Nut 4-32

Washer 4-32 Lock Washer

Crystal 8.00 MHz e !
Regulator 7805 Ql
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PRELIMINARY

8272
SINGLE/DOUBLE DENSITY
FLOPPY DISK CONTROLLER

= |BM Compatibie in Both Single and
Double Density Recording Formats

= Programmable Data Record Lengths:
128, 256, 512, or 1024 Bytes/Sector

s Multi-Sector and Multi-Track Transfer
Capability

® Drive Up to 4 Floppy Disks

s Data Scan Capability — WIill Scan a
Single Sector or an Entire Cylinder's
Worth of Data Fields, Comparing on a
Byte by Byte Basis, Data in the
Processor's Memory with Data Read
from the Diskette

u Data Transfers in DMA or Non-DMA
Mode

B Paral_lél Seek Operations on Up to
Four Drives

m Compatibie with Most
Microprocessors Inciuding 8080A,
8085A, 8086 and 8088

= Single-Phase 8 MHz Clock
= Singie +5 Volt Power Supply

Available in 40-Pin Plastic Dual-in-Line
Package

The 8272 is an LSI Floppy Disk Controller (FDC) Chip, which contains the circuitry and control functions for interfacing
a processor to 4 Fioppy Disk Drives. It.is capable of supporting either IBM 3740 single density format (FM), or IBM
System 34 Double Density format (MFM) including double sided recording. The 8272 provides control signais which
simplify the design of an external phase locked loop, and write precompensation circuitry. The FDC simplifies and
handlies most of the burdens associated with implementing a Floppy Disk Drive Interface.

PIN CONFIGURATION

8272 INTERNAL BLOCK DIAGRAM
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8272

PRELIMINARY

8272 SYSTEM BLOCK DIAGRAM

2

¢ SYSTEM BUS 2!
DATA
ono WINDOW
RD OATA
WR DATA
S r—
CONTROLLER f0C TWPUT ConTROL | "TENTAGE
GUTPUT CONTROL
I
; =
COUNT
DESCRIPTION

Hand-shaking signals are provided in the 8272 which
make DMA operation easy to incorporate with the aid of
an external DMA Controller chip, such as the 8237. The
FDC will operate in either DMA or Non-DMA mode. In
the Non-DMA mode, the FDC generates interrupts to the
processor. for every transtfer of a data byte between the
CPU and the 8272. In the DMA mode, the processor need
only load a command into the FDC and all data transfers
oceur under control of the 8272 and DMA controller.

There are 15 separate commands which the 8272 will
execute. Each of these commands require multiple 8-bit
pytes to fully specity the operation which the processor
wishes the FDC to perform. The following commands
are available.

f-7 Read Data A% Write Data

A9 Read ID A% Format a Track
45 Read Deleted Data 7 Write Deleted Data

A9 Read a Track AL Seek

A4 Scan Equal 4o Recalibrate (Restore to
Scan High or Equal Track 0)
Scan Low or Equal Ao Sense Interrupt Status

file Specify Ao Sense Drive Status

FEATURES

Address mark detection circuitry is internal to the FDC
which simplifies the phase locked loop and read eiec-
tronics. The track stepping rate, head load time, and
head unload time may be programmed by the user. The
8272 offers many additional features such as muitiple
sector transfers in both read and write modes with a
single command, and full IBM compatibility in both
single (FM) and double density (MFM) modes.

8272 REGISTERS — CPU INTERFACE

The 8272 contains two registers which may be accessed
by the main system processor; a Status Register and a
Data Register. The B-bit Main Status Register contains
the status information of the FDC, and may be accessed
at any time. The 8-bit Data Register (actually consists of
several registers in a stack with only one register pre-
sented to the data bus at a time), stores data, com-
mands, parameters, and FDD status information. Data
bytes are read out of, or written into, the Data Register
in order to program or obtain the results after axecution
of a command. The Status Register may only be read
and is used to facilitate the transfer of data between the
processor and 8272.

The relationship between the Status/Data registers and
the signais RD, WR, and Ag Is shown below.

Ag RD WR FUNCTION
0 0 1 Read Main Status
Register
1 0 lllegal
0 0 lllegal
1 0 0 iliegal
1 0 1 Read from Data Register
1 1 0 Write into Data Register

The bits in the Main Status Register are defined as
follows: A

DEBCRIFTION

FDO numoer 0 is in the Beek
mode.

FDO numoer 1 is i the Besx
mode.

FDO numoer 2 is in the Saes,
mode.

FDO numoer 3 is in the Seex
mooe.

A read of write command is
"N PrOOSEs.

The FDC is in e non-OMA
mode. This bit is ot onty
Quring the execution Dhase
in non-OMA mooe. Tran-
sition 10 <07 stamwe naicates
axsGUlion phase Nas ended.

indicates oirection of cata
tranaier batwesn FOC ang
Data Aegister. i DIO = 1"
then tranaier is from Daw
Raginter (0 the Processor.
i DIO= 0", than transler
s from the Processor to
Data Regrsier.

DBy Paquest for ROM ingicstes Dawa Register is
asier Mady tO MG OF receve
aata to or from the Proc-
essoi. Both bits DIO and
ROM shouid be used 1o
pertorm the handshaking
functions of "“ready”™ and
“direction” 10 the
DIOCeesOr.

BIT NUMBER MAME
D8y FDD 0 Busy OgB

08, FOD 1 Busy D48

08,y FDO 2 Busy 0,8

DBy FDO 3 Busy Dq8

DBy FDC Busy cB

DBy HNon-OMA moade L

DBy Daw npuiOutput o




8272 - PRELIMINARY
PIN DESCRIPTION ™
yo; || SONETION DESCAIPTION
NO. | SYMBOL To
0 L D.C. POWER + 85V
~ COMNECTION i
wo. | svmsoL | '© ™o DERCRIPTION % | FWBEEK | © 00 Read WW/SEEK: When 17
(hign) Seek mode sslected and
1 RST i P Reset Places FOC in ioie wiven “0" (low) ResdWrite
state. Ressts output lnes 1o mode sslegtad
p— il ® | wctoR | O 00 Low CumenyDirection: Lowers
2 L " WP Read: Control signal for Writs current on inner trecka
transfer of data from FOC o in Read/Writs Moce, Geler-
Data Bls, when ~0™ (low) g mines direction head will shep
3 WH I\ P ‘Writa: Control signal for 18 Setk mbos
transter of data 1o FOC via Data n FNETP o FDO Fault ResetS . Resets fault
Bus, when “07 (low) . £F in FDD in Aeadivrite
Select IC seiected MOGE, PIOVIGEs §190 DUISes 40
4
- I o mrrw:m miovs hasd b0 anginer oyindes
TG asa WH to be snanied ek hade
5 Ag " uP Data/Staius Feg Select * HoL e Foo bad Long. Com “.' n £00
Selects Data Reg (Ag= 1) or :'m
Status Reg (Ag= 0 CONLAc dissatts
centent k-] ROY I FDD Ready: ingicates FDD is reagy
- be sent 1o Data Bus 1o send of reoeve data
613 | DBy-DBy | ¥O' P Dat Bus: Bigirectional 3 WRITS 1 FDO Wit ProtecyTwo-Side:
B8-Bit Duta Bus Sonses Wiits Prowct staius in
Reaa/Wrte mods, and Two
14 oRQ o DA Catz DMA Reguest DMA Media in Seek mooe
Request is being made by oe ]
FDC when DRQ ~1° n FLTITRKD I FDO Faun/Track 0: Senses FDO
15 BAZK 1 DMA DMA Acknowiedge: DMA oy .: 1."“*"“ m"’
cycie is active when ~0" i
(low) and Controlier is Seex mode.
pertorming DMA transher na PS4, PSg [+] FOD Precompenastion (pre-smifiy
1% ™ i DA Terminal Count: ingicates IIIIHI Det
the teemination of & DMA Surng fata, and mermel
transter when “1" (Mgh) T
" ox ' Fo0 ™ 0 | WRDATA | © o0 Write Data: Senal clook and
dats bits to FOD
[ Interrupt interrupt Request 7 s s
" i ¢ = Ganerated by FDC 229 | 05108 9 Foo U0 wi
™ LK | Clock: Single Phase 8 MHz n HDSEL o FoO “f‘:‘“m‘“
s P when 1% (high) Head 0
selecisd wnen 07 flow)
o] GND Ground: D.C. Power Rewm = wE ° L ) MFM mode
“1", Fil mode when 0"
Nots 1: Disabied when B = 1. F] WE o -] Write Enable: Enabies wiTta
asta imo FDO
24 vCo [+] PLL VGO Sync intibits VCO n
PLL when 0" flowl, snables
YCO whan “1"
=] RD DATA | FOO Reag Daca: Aesd Gata oM
EDO, containng ciook and
asta bits
¢ z ow | PLL Dats Wingow: Ganeraed by
- N PLL, ans used 10 S8MDIe GBta
trom FDO
Fal WRCLK I Write Cloci: Write data reis 10
FDO EM = 500 k2, MFM = 1
MHZ, with & pulss widih of
- 250 ne for Dan FM and MEM
- . Must be enabled for af
L] operations, both Reesd
and Wrie

R -

7
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The DIO and RQM bits in the Status Register indicate
when Data is ready and in which direction data will be
transferred on the Data Bus.

OUT OF FDC AND WTD PROCERBOS

DATA MeOUT
e
OUT OF PROCERBOA AND WTO FOC

L

|
|
1 +
1

ALADT

AEGUEET
FOA MASTER il
ey ARADY
-
o

|

|
U 4
|

t
| | 1_|| U

|
[ « P o | & daf a | c 1 o] c [ols] a

woTES: [§ — DATA RECMETER ARADT TD B4 wATTEN WTO Y FROCEREON
(] = caATa REGETER NOT MADT TO B8 WwRITTEN iNTO §Y PROCERSOR
[ — oATa AECHTEA READY FOR MEXT DATA BYTE TO 88 ARAD BT THE
FROCERSON

[ — DATA AEGESTEN WOT READT POA WEXT GATA EYTE TO BE AEAD &Y
PROCERSON

STATUS REGISTER TIMING

The 8272 is capablie of executing 15 different com-
mands. Each command is initiated by a multi-byte
transfer from the processor, and the result after execu-
tion of the command may also be a multi-byte transfer
back to the processor. Because of this multi-byte inter-
change of information between the B272 and the proc-
essor, it is convenient to consider each command as
consisting of three phases:

Command Phase: The FDC receives all information
required to perform a particular
2 * operation from the processor.
Execution Phase: The FDC performs the operation it
was instructed to do.
After compietion of the operation,
status and other housekeeping in-
formation are made available to
the processor.

Result Phase:

During Command or Result Phases the Main Status
Register (described earlier) must be read by the proc-
essor before each byte of information is written into or
read from the Data Register. Bits D6 and D7 in the Main
Status Register must be in a 0 and 1 state, respectively,
before each byte of the command word may be written
into the 8272. Many of the commands require multiple
bytes, and as a résult the Main Status Register must be
read prior to each byte transfer to the 8272. On the other
hand, during the Result Phase, D6 and D7 in the Main
Status Register must both be 1's (D6=1 and D7=1)
before reading each byte from the Data Register. Note,
this readiny of the Main Status Register betore each
byte transfer to the 8272 is raquired in oniy the Com-
mand and Result Phases, and NOT during the Execution
Phase.

During the Execution Phase, the Main Status Register
need not be read. If the 8272 is in the Non-DMA Mode,
then the receipt of each data byte (if 8272 is reading data
from FDD) is indicated by an Interrupt signal on pin 18
{(INT = 1). The generation of a Read signal (RD=0) will
reset the Interrupt as well as output the Data onto the
Data Bus. For example, if the processor cannot handle
Interrupts fast enough (every 13 us for MFM mode) then
it may poll the Main Status Register and then bit D7
(RQM) functions just like the Interrupt signal. If a Write

Command is in process then the WH signal performs
the reset to the Interrupt signal.

If the B272 is in the DMA Mode, no Interrupts are gener-
ated during the Execution Phase. The 8272 generates
DRQ's (DMA Requests) when each byte of data is
available. The DMA Controller responds to this request
with both a DACK = 0 (DMA Acknowledge) and a RD=0
(Read signal). When the DMA Acknowledge signal goes
low (DACK = 0) then the DMA Request is reset (DRQ = 0).
If a Write Command has been programmed then a WR
signal will appear instead of RD. After the Execution
Phase has. been completed (Terminal Count has
occurred) then an Interrupt will occur (INT=1). This
signifies the beginning of the Resuit Phase. When the
first byte of gata is read during the Resuit Phase, the In-
terrupt is automatically reset (INT = 0).

It is important to note that during the Result Phase all
bytes shown in the Command Table must be read. The
Read Data Command, for exampie, has seven bytes of
data in the Result Phase. All seven bytes must be read in
order to successfully compiete the Read Data Com-
mand. The 8272 will not accept a new command until ail
seven bytes have been read. Other commands may re-
quire fewer bytes to be read during the Result Phase. —

The 8272 contains five Status Registers. The Main
Status Register mentioned above may be read Dy the
processor at any time. The other four Status Registers
(STC, ST1, ST2. and ST3) are only available during the
Result Phase, and may be resad only after successfully
completing a command. The particular command which
has been executed determines how many of the Status
Registers will be read.

The bytes of data which are sent to the 8272 to form the
Command Phase, and are read out of the B272 in the
Result Phase, must occur in the order shown in the
Command Table. That is, the Command Code must be
sent first and the other bytes sant in the prescribed se-
quence. No foreshortening of the Command or Result
Phases are allowed. After the last byte of data in the
Command Phase is sent to the 8272 the Execution
Phase automatically starts. In a similar fashion, when
the last byte of data is read out in the Result Phase, the
command is automatically ended and the 8272 is ready
tor a new command. A command may be aborted by
simply sending a Terminali Count signal to pin 16
(TC = 1). This is a convenient means of ensuring that the
processor may always get the 8272's attention even if
the disk system hangs up in an abnormal manner.

POLLING FEATURE OF THE 8272

After the Specity command has been sent to the 8272,
the Drive Select Lines DSO and DS1 will automaticaily
go into a polling mode. In between commands (and be-
tween stap pulses in the SEEK command) the 8272 polls
all four FDDs looking for a change in the Ready line from
any of the drives. If the Ready line changes state (usual-
ly due to a door opening or closing) then the B272 will
generate an interrupt. When Status Register 0 (STO) is
read (after Sense Interrupt Status is issued), Not Ready
{NR) will be indicated. The polling of the Ready line by
the 8272 occurs continuously between instructions,
thus notitying the processor which drives are on or off
line.




o
B
8272 PRELIMINARY
= TABLE 1. B2T2 COMMAND SET
DATA BUS i DATA BUS
PHABE |AW (D; Dy Dg Oy Dy Dy Dy Dy REMARKS PHASE | AW [_m, Dg Dy Dy Dy Oy Dy Dy |MEMAAKS
READ DATA READ A TRACK
e Command | W 'HTNFNISK ] [ 1 1 1] ‘canmcogu Command | W 0 MFM BK 0 ] (4] 1 o Command Coges
w @ 0 0 ©0 0 MDSDS1 D80 w 0 0 © © 0 HDSDS' D8O
w c Sactor 1D intormation w [+ Sactor (D intormation
W H pnor to G w H onor to C
w R W R
H w N w N
w EOT w EOT
| bl w GPL w GPL
w DTL w DoTL
Exscution Data transier G =
h the FOD Exscution mn;n:m
and main-sysiem and main-gysiem,
e Result R 570 Btatus FDC reads ail of
R ST1 ater C Cyhnoers contents
A 872 from ingex hols to
2 c EOT
R H Sactor ID information
R ] after FResult R 5TC Siatus
] N R 5T1 aiter G
R 572
B READ DELETED DATA R c
Commana | W |(MTMFMSK 0 1 1 0 0 |CommandCoces : : Sewtor i intormasion
W |0 0 0 0 0 HDSDS1DSO R N e
w c Sector ID
W H prior to C READ 10
== : -: Command | W | O MEM 0 0 1 0 1 0 |Commandas
W EOT w € © 0 0 0 HOSDS1 D80
w aPL
W oTL Execution The tirst comreet 1D
— e Sz e
— Ditwaen Data Register
&nd Man-aysiem
Result R sTO Staws Result R 5T0 Stakus
] 5T atter C A 5T aher T
R sT2 ] sT2
R C R c
A H Sector 1D intormation R H Sector 1D information
— R R after C L R dunng E
" N R N Phass
% WRITE DATA FORMAT A TRACK
Commang | W MTMFM 0 0 © 1 0 1 Commana Codes Command | W 0O MFM 0 0 1 1 0 1 |CommanaCoces
W 0 0 0 © © HOSDS! bSO w @ 0 ©0 o © HOSOS!080
- w c Sector ID Information : ;c r—
w H 1o Commang
w R et w arL Gap 3
w N w o Filler Byte
w EOT
' w GPL Exscution FDC lormats an
w oTL ontire Cylinder
r Exngunon Data transter Aesult R sTo Status intormation
between the main- R 5T atier C
systern and FDO ] §T2
R Cc
Resu R T Siatus intormation
= R :T? sher C R H in this casas, the ID
R §T2 o R has no
- R c l N g
: : Sector 1D imtormation SCAN BOUAL
R N Command | W MT MEM 8K 1 0 0 0 | |Command Codes
“WRITE DELETED DATA W 0 .0 © ©0 © HOS DS1D0S0 =
w [ Secior 10 information
= Commana | W MTMFM 0 ©0 1 0 0 1 Command Cooes W W pner 10 G
w 0 0 © © © HOSDS1DSO w R
w c Sactor ID intormanon e w N
w M pror to Command 7 w EoT :
w R W GPL
W N w STP
w EOT = .
— w GPL Execution E Daia comparea
w DTL betwsen the FOO
800 Mawn-sysiom
Exscution Data transter
batween the FDD Result R 810 Sintus &
aNnd main-aystem R 5T afar C
Resuit R sTO Status mntormation R §T2
e R ST stter C A c
L) 5T2 R H Sector I0 intormation
R c R A atter C
R H Sector 10 information B N
R R aiter C
R N

= Note: 1. Symbola used in this table ar descrided at the end of this section,
1 Agw 1 for all operations.
3. X= Don't cam, usuaily made 1o equal binary 0.
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TABLE 1. COMMAND SET (Continuad)
DATA BUS DATA BUS
PHASE |AW | Dy Dg Dg 04 Dy Dy Dy Dy |AEMARKS PHASE |RW | Dy Dy Dg Dy Dy Dy Dy Ty |REMARKS
: SCAN LOW OR EQUAL ; RECALIBRATE :
Commana | W MT MFM SK 1 1 6 8 1 Commana Coaes Command | W o ¢ o 0 0o 1 1 1 | Commana Cooes
w ¢ 0 0 0 0 HWOSDS DSO w 0 ¢ © © 0 O DS 0S0
w c Sector 1D E Head ratracied 1o
w H prior C Traox 0
w R
w N SENSE INTERRUPT STATUS
: Eg: Command | W 1] 0 a ] 1 o [+] 1] Commana Codes
w sTP Result A sTO Siatus at
R PCN he end Of sach seek
Exscution Data comparea * cperation about e
betwesn the FOD FOC
and main-syswem Fen .
Resuit R sT0 Status Commana | W (0 0 ©0 0 0 © 1 1 |CommanaCooss
R ST aher C ut
A sT2 w | SAT HUT :
" < Wl WLT ND
R L] Sector ID
a A prelipd SENSE ORIVE STATUS
R N Command | W 0 0 0 0 © 1 0 0 |CommandCodes
SCAN HIGH OR EQUAL w 0 0 0 0 0 HOSDSi oS0
o LT A 8T Biatus
Commana | W MT MEM 5K 1 1 T o 1 Command Codes aboyl FOD
w 06 0 0 ©0 0 HOSDS! DSO
w c Sactor 1D information SERK
w H prior C C W ¢ 0o 0 © L 1 | Command Coces
: : w o ] o o ¢ HDS D&Y DSO
W EOT w NCN
e 2:'; Execution Fead is cositioned
over proper Cylncer
Exacution Data on Disksute
batwesn the FOD INVALID
and ysi
c w invalid Codes Invemii C
Result R sTO Status Cooen (MoOp — FOC
R 8T after C poes into Slandaby
A 8T2 3 Stris
R c _ Result R sTO STOm®0
R H Sector 1D
R R arter G
B N
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TABLE 2 COMMAND MNEMONICS

SYMBOL NAME DESCRIPTION

Ag Aodress Line 0 Ag controls sslection of Main Staus

Regisier (Ag= 0y or Data Aegiater (Agw= 1)

c Cyunoer Numoer C stands tor the curment seiectsd Cyhinger

track numper O throwgh 78 of the medium,

sYmBOL NAME DESCRIFTION

NCN Hew Cylnger Number | NCM stands for & new Cylinger number,
which is going 10 De reachsed as & eeull
of the Seek cperation. Desired poseion of
Haad,

0 Pt D simnds for The GALs BARMM which.ig ND Norn-DMA Mode ND sianda for oparation in the Non-DMA
| poing 10 ba written into a Sector. Moce.
07-0p | OamBus £-bit Data Bus whers Dy i the most PCN Prasent Cyinoer PCN stands for the Cylinder numoer at
signiticant bit, and Og is the least signtii- Number the compietion of SENSE INTERRUST
cant bit STATUS Command. Position of Head i
DS0, 081 | Drve Select DS stancs for a seecied onve numosr 0 present tima,
or 1. R Recora R stanas 1o the Secior number, wien
oTL Data Lengmn When N s oefined as 00, DTL stands for will be read or writien,
e cats length which users are going 1o Riw Resd/Write RIW stanas lor either Read () or Write
read out of write In1o the Sector, W) signal, .
el find ol Tach ECT siande for the Hnal Bector numoer of sC Sector SC ingicaian the numbed of Sectors per
& Critnosr: Crtingar.
Sft Gag Lengin GPL stanas lor the fangin o Cap 3 K Sk SK stands for Skip Deseted Daia Address
vco Mark.
Sync Flakdl e — =~
p Rats Time SAT tor
H Head Adoress H stanas for haad numbe: 0 or 1, as mm.:::f:‘mm .';:
spacified in (D fisdd. s . "":‘::"L
HOCS Head Sewct HOS stanas for a ssected haad number 0 (F=1ms E=2 ms. i),
01 [ HOG in wt comeiand wardal, STO Stas 0 ST 0-3 stand for one of four regisiers
HLT Head Load Time HLT stanas for the head load time i the ST | Status 1 wivch stone the status information after

FDO (2 1o 254 ma in 2ms increments).

HUT Head Unioad Time HUT stands for the head unioad time after
& rBad or wrile operstion has occurred (16
to 240 ms in V8 ms increments]

MEM Fii or MFM Moos 1f MF i low, FM moce 13 sslected and H
It is high, MFM moas s selected.

MT Muith-Track It MT is Migh, a Muiti-IrRck ODSMALION 8 10
be {a cylinger under both HDO
and HDY will e read of witten).

N Numoer N stands 1or the number of cala byles

written in § Sector.

§T2 Status 2 a has been This
T3 Status 3

regisiens should not be contused with the
Main Satus regiater (selecied by Ag= 0.
ST 0-1 may D read only after a command

Dyle by Dyts with data sent from the
processor (or DMA), ano | STP= 2, then

altemale 38CHOrS are fead and COMOaned.

COMMAND DESCRIPTIONS

During the Command Phase, the Main Status Register
must be polled by the CPU before each byte is written
into the Data Register. The DIO (DB6) and RQM (DB7)
bits in the Main Status Register must be in the “0" and
“1" states respectively, before each byte of the com-
mand may be written inta.the 8272. The beginning of the
execution phase for any of these commands will cause
DIO and RQM to switch to 1" and “0" states respective-
ly.

READ DATA

A set of nine (9) byte words are required to place the
FDC into the Read Data pode. After the Read Data com-
mand has been issued the FDC loads the head (if it is in
the unioaded stats), waits the specified head settling
time (defined in the Specify Command), and begins
reading |ID Address Marks and ID fields. When the cur-
rent sector number (“R") stored in the |ID Register (IDR)

TABLE 3. TRANSFER CAPACITY

compares with the sector number read off the diskette,
then the FDC outputs data (from the data field) byte-by-
byte to the main system via the data bus.

After completion of the read operation from the current
sactor, the Sector Number is incremented by one, and
the data from the next sector is read and output on the
data bus. This continuous read function is calied a
“Multi-Sector Read Operation." The Read Data Com-
mand may be terminated by the receipt of a Terminal
Count signal. Upon receipt of this signal, the FDC stops
outputting data to the processor, but will continue to
read data from the current sector, check CRC (Cyclic
Redundancy Count) bytes, and then at the end of the
sector terminate the Read Data Command.

The amount of data which can be handied with a single
command to the FDC depends upon MT (multi-track),
MFM (MFM/FM), and N (Number of Bytes/Sector). Table
3 below shows the Transfer Capacity.

MultkTrack | MFM/PM | By Transter Cap | Finet Sector Asea
T urw N ols from Disketts
[ 0 0 28 @8= 3328 26 at Side 0
0 1 01 (298) (28)= 8856 or 26 at Side 1
1 0 00 (1281 (52)= 8,856
1 1 0 (256) (521 m 13.312 Aot
Q 0 m (256) (15)= 2840 15 at Sioe 0
0 1 02 $12) (18)= 7,880 or 15 at Side 1
1 0 o (258) (30)= 7,880
1 1 o2 i512) (30)= 15360 Y584 Gide 1
0 [ 02 B5121(8) = 4,008 8 at Sioe 0
0 1 0 (1024)(8) = 8,192 or 8 at Side 1
1 0 02 ®12) (181= 8192
1 ' 03 (1024) (16} m 18,384 Gal Sioe




8272

The “multi-track’ tunction (MT) allows the FDC to read
data from both sides of the diskette. For a particular
cylinder, data will be transferred starting at Sector 1,
Side 0 and completing at Sector L, Side 1 (Sector L = last
sector on the side). Note, this function pertains to only
one cylinder (the same track) on each side of the
diskette.

When N =0, then DTL defines the data length which the
FDC must treat as a sector, If DTL is smaller than the ac-
tual data length in a Sector, the data beyond DTL in the
Sector, is not sent to the Data Bus. The FDC reads (inter-
nally) the complete Sector performing the CRC check,
and depending upon the manner of command termina-
tion, may perform a Multi-Sector Read Operation. When
N is non-zero, then DTL has no meaning and should be
set to OFFH.

At the compietion of the Read Data Command, the head
is not unioaded until after Head Unload Time Interval
{specified in the Specity Command) has elapsed. If the
processor issues another command before the head
uniocads then the head settling time may be saved be-
tween subsequent reads. This time out is particularly
valuable when a diskette is copied from one drive to
another.

If the FDC detects the Index Hole twice without finding
the right sector, (indicated in “R"), then the FDC sets
the ND (No Data) flag in Status Register 1 to a 1 (high),
and terminates the Read Data Command. (Status
Register 0 also has bits 7 and 6 set to 0 and 1 respective-
ly.)

Atter reading the ID and Data Fields in each sector, the
FDC checks the CRC bytes. If a read error is detected
(incorrect CRC in ID field), the FDC sets the DE (Data Er-
ron flag in Status Register 1 to a 1 (high), and if a CRC er-
ror occurs in the Data Field the FDC also sets the DD
(Data Error in Data Field) flag in Status Register 2to a 1
(high), and tarminates the Read Data Command. (Status
Register 0 also has bits 7 and 6 set to 0 and 1 respec-
tively.)

If the FDC reads a Deleted Data Address Mark off the
diskette, and the SK bit (bit D5 in _the first Command
Word) is not set (SK'= 0), then the ROC sets the CM (Con-
trol Mark) flag in Status Register 2 to a 1 (high), and ter-
minates the Read Data Command, after reading all the
data in the Sector. If SK=1, the FDC skips the sector
with the Deleted Data Address Mark and reads the next
sector.

During disk data transfers between the FDC and the
processor, via the data bus, the FDC must be serviced
by the processor every 27 us in the FM Mode, and every
13 us in the MFM Mode, or the FDC sets the OR (Over
Run) flag in Status Register 1 to a 1 (high), and ter-
minates the Read Data Command.

If the processor terminates a read (or write) operation in
the FDC, then the ID Information in the Result Phase is
dependent upon the state of the MT bit and EOT byte.
Table 4 shows the values for C, H, R, and N, when the
processor terminates the Command.

PRELIMINARY
TABLE 4. 1D INFORMATION WHEN PROCESSOR TERMINATES
COMMAND
'[ it | wor | MiestSester - mcm“:“.':-”-:.

1A Sector 110 25 at Sioe 0
oF Sector 1 1o 14 at Sioe 0 L NC A+ N
Sector 110 7 at Side 0

1A Sector 26 at Sige 0
oF Sector 15 al Siae 0 C+1 NC A=l NC
Sactor 8 at Sioe 0

1A Sector 1 10 25 al Gide 1
oF Sector 110 14 at Sioe 1 NC L Ast NC
Secior 1 10 7 at Side 1

1A Sector 26 al Skoe 1
oF Sector 15 al Side 1 Ce1 NC Rm0t | NC
Sector B at Side 1 |

1A Sector 1 to 25 at Side 0
oF Sector 110 14 at Sice 0 NC NC LES NC
Sector 1 to 7 at Side 0

AL} Sector 18 al Sice 0
oF Sector 15 at Se 0 NC Ls8 A=l | WC
o8 Sactor B at Side 0 -

1A Sector 1 10 25 at Sioe 1 ;
oF Sector 110 14 a1 Side 1 NC | NC A1 | NC
o8 Sector 1 1o 7 st Skae 1

1A Sector 26 at Gice 1
oF Sector 15 at Skoe 1 Ce1 LSB A=D1 wNE
08 Sector 8 at Swoe 1

Notes: 1. NC {No Change) The same vieue &3 the one al the Deginnng of commend
sxsculion,

2. LSB (Least Significant Bit): The least signilicant bit of M
COMpiamented.

WRITE DATA

A set of nine (9) bytes are required to set the FDC into
the Write Data mode. After the Write Data command has
been issued the FDC loads the head (if it is in the
unioaded state), walts the specified head settling time
(defined in the Specify Command), and begins reading
ID Fields. When the current sector number (“R'"), stored
in the ID Register (IDR) compares with the sector
number read off the diskette, then the FDC takes data
from the processor byte-by-byte via the data bus, and
outputs it to the FDD.

After writing data into the current sector, the Sector
Number stored in “R" is incremented by one, and the
next data field is written into. The FDC continues this
“Multi-Sector Write Operation” until the issuance of a
Terminal Count signal. If a Terminal Count signal is sent
to the FDC it continues writing into the current sactor to
complete the data field. If the Terminal Count signal is
received while a data fleid is being written then the re-
mainder of the data field is filled with 00 {(zeros).

The FDC reads the |D field of each sector and checks
the CRC bytes. If the FDC detects a read error (Incorrect
CRC) in one of the ID Fields, it sets the DE (Data Error)
flag of Status Register 1 to a 1 (high), and terminates the
Write Data Command. (Status Register 0 also has bits 7
and 6 set to 0 and 1 respectively.)

The Write Command operates in much the same manner
as the Read Command. The following items are the
same; refer to the Read Data Command for details:

* Transfer Capacity

* EN (End of Cylingen Flag

* ND (No Data) Flag
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* Head Unload Time Interval

* |D Information when the processor terminates com-
mand (see Table 2)

* Definition of DTL when N=0 and when N = 0

In the Write Data mode, data transfers between the proc-
essor and FDC must occur every 31 us in the FM mode,
and every 15 us in the MFM mode. If the time interval
between data transfers is longer than this then the FDC
sets the OR (Over Run) flag in Status Register 1 to a 1
(high), and terminates the Write Data Command.

WRITE DELETED DATA

This command is the same as the Write Data Command
except a Deleted Data Address Mark is written at the
beginning of the Data Field instead of the normal Data
Address Mark.

READ DELETED DATA

This command is the same as the Read Data Command
except that when the FDC detects a Data Address Mark
at the beginning of a Data Field (and SK = 0 (low)), it will
read all the data in the sector and set the CM flag in
Status Register 2 to a 1 (high), and then terminate the
command. If SK=1, then the FDC skips the sector with
the Data Address Mark and reads the next sector.

READ A TRACK

This command is similar to READ DATA Command
except that the entire data field is read continuously
trom each of the sectors of a track. Immediately after
encountering the INDEX HOLE, the FDC starts reading

all gata fieids on the track as continuous blocks of data. -

If the FDC find§ an error in the ID or DATA CRC check
bytes, it continues to read data from the track. The FDC
compares the |D information read from each sector with
the value stored in the IDR, and sets the ND flag of
Status Register 1 to a 1 (high) if there is no comparison.
Multi-track or skip operations are not allowed with this
command.

This command terminates when EOT number of sectors
have been read. If the FDC does not find an ID Address
Mark on the diskette after it encounters the INDEX
HOLE for the second time, then it sets the MA (missing
address mark) flag in Status Register 1 to a 1 (high), and
terminates the command. (Status Register 0 has bits 7
and 6 set to 0 and 1 respectively.)

READ ID

The READ ID Command is used to give the present posi-

tion of the recording head. The FDC stores the values
from the first ID Field it is able to read. If no proper ID
Address Mark is found on the diskette, before the IN-
DEX HOLE is encountered for the second time then the
MA (Missing Address Mark) flag in Status Register 1 is
set to a 1 (high), and if no data is found then the ND (No
Data) flag is aiso set in Status Register 1 tc a 1 (high)
and the command is terminated.

FORMAT A TRACK

The Format Command allows an entire track to be for-
matted. After the INDEX HOLE is detected, Data is writ-
ten on the Diskette: Gaps, Address Marks, ID Fields and
Data Fields, all per the IBM System 34 (Doubie Density)
or System 3740 (Single Density) Format are recorded.
The particular format which will be written is controiled
by the values programmed into N (number of bytes/sec-
tor), SC (sectorsicylinder), GPL (Gap Length), and D
(Data Pattern) which are supplied by the processor dur-
ing the Command Phase. The Data Field is filled with
the Byte of data stored in D. The ID Field for each sector
is supplied by the processor; that is, four data requests
per sector are made by the FOC for C (Cylinder Number),
H (Head Number), R (Sector Number) and N (Number of
Bytes/Sector). This allows the diskette to be formatted
with nonsequential sector numbers, if desired.

After formatting each sector, the processor must send
new values for C, H, R, and N to the 8272 for each sector
on the track. The contents of the R register is in-
cremented by one after each sector is formatted, thus,
the R register contains a value of R+ 1 when it is read
during the Result Phase. This incrementing and format-
ting continues for the whole track until the FDC en-
counters the INDEX HOLE tor the second time, where-
upon it terminates the command.

It a FAULT signal is received from the FDD at the end of
a write operation, then the FDC sets the EC flag of
Status Register 0 to a 1 (high), and terminates the com-
mand after setting bits 7 and 6 of Status Register0to 0
and 1 respectively. Also the loss of a READY signal at
the beginning of a command execution phase causes
command termination.

Table 5 shows the reliationship between N, SC, and GPL
for various sector sizes:

TABLE 5, SECTOR SIZE RELATIONSHIPS

FORMAT SECTORSZE | N | sc | art' | apl? REMARKS
128 bytes/Sactor | 00 | 1Ang | O7(yg | 1B(yg | IBM Disketts 1
FM Moce | 288 01 | OF;;g | OE(yg) | 2Ag) | 1BM Disketts 2
L R ® |8y | Mie
1024 bytsa/Sector | 03 04 - -
FM Moge 2048 (] o - -
4008 ] o - -
28 01 | 1Ag) | OEpqg | 6(1e) | 18M Diskerte 20
Ta2e R il ] - [ —
16 | T4e o
MFM Moos | P o i 32
ace [ ] 02 - -
g2 [ o0 - el

Nots: 1. Suggesied values of GPL in Read or Write Commands to avoid splice point
batwesn asta Hedd and 1D field of contiguous sections.

. Sugpested values of GPL in formal command,
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RECALIBRATE

This command causes the read/write head within the
FDD to retract to the Track O position. The FDC clears
the contents of the PCN counter, and checks the status
of the Track O signal from the FDD. As long as the Track
0 signal is low, the Direction signal remains 1 (high) and
Step Pulses are issued. When the Track 0 signal goes
high, the SE (SEEK END) fiag in Status Register 0 is set
to a 1 (high) and the command is terminated. If the Track
0 signal is still low after 77 Step Puises have been
issued, the FDC sets the SE (SEEK END) and EC (EQUIP-
MENT CHECK) flags of Status Register 0 to both 1s
(highs), and terminates the command.

The ability to overlap RECALIBRATE Commands to
multiple FDDs, and the loss of the READY signal, as
described in the SEEK Command, aiso applies to the
RECALIBRATE Command.

SENSE INTERRUPT STATUS

An Interrupt signal is generated by the FDC for one of
the following reasons:

1. Upon entering the Result Phase of:
Read Data Command

. Read a Track Command

. Read 1D Command

. Read Deleted Data Command

. Write Data Command

Format a Cylinder Command

. Write Deleted Data Command
Scan Commands

2. Ready Line of FDD changes state

3. End of Seek or Recalibrate Command
4. During Execution Phase in the NON-DMA Mode

interrupts caused by reasons 1 and 4 above occur during
normal command operations and are easily discernibie
by the processor. However, interrupts caused by
reasons 2 and 3 above may be uniquely identified with
the aid of the Sense Interrupt Status Command. This
command when issued resets the interrupt signal and
via bits 5, 6, and 7 of Status Register 0 identifies the
cause of the interrupt.

Soa~pooop

TABLE 7. SEEK, INTERRUPT CODES

SEEK END |INTERRUPT CODE | B
BIT 5 BIT6 | BITY CAuSE
0 1 1 Ready Line changed

state. sither polarity

Normal Termination
of Seek or Recalibrate
Command

Abnormal Termination of
Seek or Recallbrate
Command

Neither the Seek or Recalibrate Command have a Result
Phase. Theretfore, it is mandatory to use the Sense Inter-
rupt Status Command after these commands to effec-
tively terminate them and to provide verification of the
head position (PCN).

SPECIFY

The Specify Command sets the initial values for sach of
the three internal timers. The HUT (Head Unioad Time)
defines the time from the end of the Execution Phase of
one of the Read/Write Commands to the head unioad
state. This timer is programmable from 16 tc 240 ms in
increments of 16 ms (01=16ms, 02=32 ms....OF =
240 ms). The SRT (Step Rate Time) defines the time in-
terval between adjacent step pulses. This timer is pro-
grammable from 1 to 16 ms in increments of 1 ms (F= 1
ms, E=2 ms, D=3 ms, etc.). The HLT (Head Load Time)
defines the time betwesn when the Head Load signal
goes high and when the Read/Write operation starts.
This timer is programmable from 2 to 254 ms in in-
crements of 2 ms (01=2 ms, 02=4 ms, 03=6ms....
FE = 254 ms).

The time Intervais mentioned above are a direct function
of the clock (CLK on pin 19). Times indicated above are
for an 8 MHz clock, if the clock was reduced to 4 MHz
(mini-floppy application) then all time intervals are in-
creased by a factor of 2.

The choice of DMA or NON-DMA operation is made by
the ND (NON-DMA) bit. When this bit is high (ND = 1) the
NON-DMA mode is selected, and when ND = 0 the DMA
mode is selected.

SENSE DRIVE STATUS

This command may be used by the processor whenever
it wishes to obtain the status of the FDDs. Status
Register 3 contains the Drive Status information.

INVALID

If an invalid command is sent to the FDC (a command
not defined above), then the FDC will terminate the com-
mand. No interrupt is generated by the §272 during this
condition. Bit 6 and bit 7 (DIO and RQM) in the Main
Status Register are both high (“1") indicating to the
processor that the 8272 is in the Result Phase and the
contents of Status Register 0 (STO) must be read. When
the processor reads Status Register 0 it will find a 80H
indicating an invalid command was received.

A Sense Interrupt Status Command must be sent aftera
Seek or Recalibrate interrupt, otherwise the FDC will
consider the next command to be an Invalid Command.

In some applications the user may wish to use this com-
mand as a No-Op command, to place the FOC in a stand-
by or no operation state.
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TABLE &, STATUS REGISTERS

r BT
NO.|  MAME

SYMBOL

DESCRIPTION

STATUS REQISTER 0

Oy | Interrupt Ic
Cooe

Dy=Oand Dgm0
I Termination of C ;

(NT). C wes pleted and
propery sxecuied.

Dy=0and Dgw 1

Abnormal Termination of Com-
mand, (AT). Execution of Command
was siarted, but was not
successtully compieted.

Dy=1and Dg=0

invalid Command lssus, (IQ.
Command which was issued was
never staned.

Dy=1and Dg=1
" | Termi

ounng command sxecution the
ready signal from FOD changed

state.

Dy | Seek Ena SE

When the FOC completes the
SEEK Command, this flag is set to 1
{magh).

D, | Eauipment EC
Check

If a tault Signal is recetved from the
FOD, or if the Track 0 Signal lalls to
occur after 77 Step Pulses (Recali-

prate Command) then this tlag is set.

Not Ready NR

When the FDO Is in the not-feady
state and a read of write command is
issued, this llag is set. | a read of
write command |s issued to Side 1
of a single sided drive, then this-flag
is sel.

Dy | Hesc HO
Aodress

This tag is usad (o incicate the
state of the head at Interrupt.

D, | Unit Sewect 1 us
Unit Setect 0 uso

Thase llags are used 10 indicate a
Drive Unit Number at Intermupl

STATUS REGISTER 1

0y | End of EN
Cylinaer

Wnen tha FOC tres 10 access &
Sector Deyona the linal Sector of &
Cylinosr, this fiag Is sel.

Not used. This DIt is atways O (low).

Data Emror DE

2|2

When the FDC cetects a CRC ermor
in either tha ID field or the oata fisid,
this flag is saly

04 | Over Run OR

It tha FOC is not serviced by the
main-systems during data transiers,
within a certain time interval, this
Hag is set.

Dy

Mot used. This bit aiways 0 (low).

Dy | Mo Data ND

Dunng execution of READ DATA, .
WRITE DELETED DATA or SCAN
Command, it the FDC cannot find
the Sector specified in the IDR
Register, this fag is sel.

During executing the READ ID Com-
mand, it tha FOC cannot read the
1D fleid without an emmor, then this
Hag is sel.

During the sxecution of the READ A
Cylinger C d. I the 9
sector cannot be found, then this
Hag is sel.

8272
BIT
NO. I NAME | SYMBOL DERCHTON
STATUS REGISTER 1 (CONT)
Dy | Not NW During sxscution of WRITE DATA,
Writable WRITE DELETED DATA or Format A
Cylinder Command, if the FDC
catects a write protect signel from
. the FDD, then this Hag is sel
Dg | Missing MA It tne FDC cannot detect the 10
Adoress Adaress Mark atier encounteriag the
Mark Incex hole twice, Ihen this liag is sel.
It the FDOC cannot detect the Data
Agdress Mark or Deleted Data
Aodress Mark, this llag is sat. Also
&t the same tima, e MD (Missing
Adoress Mark in Data Fieid) of
Status Regisier 2 Is set.
STATUS REGISTER 2
Dy Mot used. This bit is always 0 flowl.
Dy | Controi C™ Dunng sxecuting the READ DATA or
Mark SCAN Command, i the FDC
ancounters a Sector which contains
2 Deleted Data Address Mark, this
tiag is seL
Dy | Data Errorin oo It the FDC oetects a CRC error In
Data Fislo the data fieid then this Hag is satl.
D, | Wrong wC This bit Is felated with the ND bil,
Cylingsr and when the contents of C on the
medium is ditterent from that stored
in the IDR, thvs liag is set.
Dy | Scan Egual SH* | During sxecution, the SCAN
Hit c it the of
| “sgual” is Janstied, this Hag ia sel.
Dy | Scan Not SN During sxecuting the SCAN
Satistiea Command, il the FOC cannot find 2
Sector on the cylnder which meeis
the condition, then this Hag s sel.
D, | Bag BC This bit is related with the ND bit,
Cylinger ang when the content of C on the
medium is ditfersnt rom that stored
in the IDR and the content of C Is
FF, then this fag is sel.
Dy | Missing MD Whnen cata is read from the medium,
Agdress it thve FOC cannot find a Data
Marx in Data Agaress Mark or Deieted Data
Fieid Aadress Mark, then this flag |s sel.
STATUS REGISTER 3
Dy | Feuit FT This bit is used to indicate the
status of the Fault signal from the
FDO.
Dy | Write we This bit is used 10 indicate tne
Protected status of tha Write Protectad signal
trom the FDO.
Dg | Reaay RDY This bit s used 1o Ingicate the status
of the Ready signal trom the FDD.
D, | Tmck 0 T This bit ls usad to indicaie (he siatus
of the-Track O signal trom the FDO.
Dy | Two Sige TS . | This bit is used 10 Indicate the stalus
of thve Two Sloe signal trom the FDD.
Dy | Heao HO This bit s used 10 Indicate the status
Address of Side Seiect signal 1o the FOD.
D, | Unit Sesect us1 This bit is used 10 Inaicate the sialus
of 1he Unit Setect 1 signal to the FDO.
Dg | Unit Seiect0| USO | This Dit is used o Incicate the sialus
of the Unit Seiect 0 signal 10 the FDO.
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SCAN COMMANDS

The SCAN Commanads allow data which is being read
from the diskette to be compared against data which is
being supplied from the main system (Processor in
NON-DMA mode, and DMA Controller in DMA mode).
The FDC compares the data on a byte-by-byte basis, and
looks for a sector of data which meets the conditions of
Drpp = Dprocasson DFop € Derocesson O OFpp # Derocessor:
Ones complement arithmetic is used for comparison
(FF = largest numper, 00=smallest number). After a
whole sector of data is compared, if the conditions are
not met, the sector number is incremented (R+ STP —
R), and the scan operation is continued. The scan opera-
tion continues until one of the following conditions oc-
cur; the conditions for scan are met (equal, low, or high),
the last sector on the track is reached (EOT), or the ter-
minal count signal is received.

If the conditions for scan are met then the FDC sets the
SH (Scan Hit) flag of Status Register 2 to a 1 (high), and
terminates the Scan Command. If the conditions for
scan are not met betwesn the starting sector (as
specified by R) and the last sector on the cylinder (EOT),
then the FDC sets the SN (Scan Not Satisfied) flag of
Status Register 2 to a 1 (high), and terminates the Scan
Command. The receipt of a TERMINAL COUNT signal
from the Processor or DMA Controller during the scan
operation will cause the FDC to complete the com-
parison of the particular byte which is in process, and
then to terminate the command. Table & shows the
status of bits SH and SN under various conditions of
SCAN.

TABLE 6. SCAN STATUS CODES

STATUS REGISTER 2

COMMAND BT 2=5N BT 3mSH COMMENTS

CrpD = Dproceasor
Depp * Derocessor
Orpp=

OroD < OProcessor
OFpD 4 Oprocessor

Oppp = Dpreceasor
OrFoD > PProcessor
Orpp * Dprocessor

Scan Equal

Scan Low or Egual

Scan High or Equal

~oo|le-co|-o
oo=-|loco=]|o =

If the FDC encounters a Deleted Data Address Mark on
one of the sectors (and SK = 0), then it regards the sec-
tor as the last sector on the cylinder, gats CM (Control
Mark) Hag of Status Register 2 to a 1 (high) and ter-
minates the command. It SK= 1, the FDC skips the sec-
tor with the Deleted Address Mark, and reads the next
sector. In the second case (SK = 1), the FDC sets the CM
{Control Mark) flag of Status Register 2 to a 1 (high) in
order to show that a Deleted Sector had been en-
countered.

When aither the STP (contiguous sectors STP=01, or
alternate sectors STP =02 sectors are read) or the MT
(Multi-Track) are programmed, it is necessary to
remember that the last sector on the track must be read.
For example, if STP=02, MT=0, the sectors are
numbered sequentially 1 through 26, and we start the
Scan Command at sector 21; the foliowing will happen.
Sectors 21, 23, and 25 will be read, then the next sector
(26) will be skipped and the Index Hole will be en-
countered before the EOT value of 26 can be read. This
will result in an abnormal termination of the command.
If the EOT had been set at 25 or the scanning started at
sector 20-then the Scan Command would be completed
in a normal manner.

During the Scan Command data Is supplied by either the
processor or DMA Controller for comparison against the
data read from the diskette. In order to avoid having the
OR (Over Run) flag set in Status Register 1, it is nec-
essary to have the data available in less than 27 us (FM
Mode) or 13 us (MFM Mode). If an Overrun occurs the
FDC terminates the command.

SEEK

The read/write head within the FDD is moved from
cylinder to cylinder under control of the Seek Command.
The FDC comperes the PCN (Present Cylinder Number)
which is the current head position with the NCN (New
Cylinder Number), and performs the following operation
if there is a difference:

PCN < NCN: Direction signal to FDD set to a 1 (high),
and Step Pulses are issued. (Step In.)

PCN > NCN: Direction signal to FOD set to & 0 (low),
and Step Pulses are issued. (Step Out.) _

The rate at which Step Pulses are issued is controlied by
SRT (Stepping Rate Time) in the SPECIFY Command.
After each Step Pulse is issued NCN is compared
against PCN, and when NCN = PCN, then the SE (Seek
End) flag is set in Status Register 0 to a 1 (high), and the
command is terminated.

During the Command Phase of the Seek operation the
FDC is in the FDC BUSY state, but during the Execution
Phase it is in the NON BUSY state. While the FDC is in
the NON BUSY state, another Seek Command may be
issued, and in this manner parallel sesk operations may
be done on up to 4 Drives at once.

If an FDD is in a NOT READY state at the beginning of
the command execution phase or during the seek opera-
tion, then the NR (NOT READY) flag is set in Status
Register 0 to & 1 (high), and the command is terminated.
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TABLE 8. STATUS REGISTERS

8IT

NO. J NAME

SYMBOL

DESCRIPTION

STATUS REGISTER 0

Intermupt
Coage

0y

Og

Ic

Dy=0and Dg=0

Normal Termination of Command,
(NT). C was d and
property sxecuted.

Oym0and Dg=1

Abnormal Termination of Com-
mand, (AT). Execution of Command
was started, but was not
successtully completed.

Oy=1and Dg=0

Invalid Command issue, (IC).
Command which was issued was
never staned.

Dy=1and Dg=1
A | Termi

Qunng COMMANa exscution the
ready signal trom FDD changed
state.

Dy | Seek End

SE

When the FDC completes the
SEEK Command, this fiag is set to 1
{migh).

D, | Equipment

Chack

EC

If & tault Signal is received from the
FDD, or if the Track 0 Signal tails o
occur after 77 Step Pulses (Recali-

brate Command) then this flag is seL.

Dy | Not Ready

i |

NR

Whan the FOD is in the not-eady
siate and a read or write command is
issued, this tlag is set. Il a read of
write command is issued to Side 1
of a single sided drive, then this-tlag
is st

0 | Heac
| Adavass

HD

This flag is usad to ndicate the
state of the head at Interrupt.

Dy | Unit Sewect

usa

Dp | Umit Setect0

uso

These flags are used 10 indicate a
Drnve Unit Number at Intermupt

STATUS REGISTER 1

0y | Eng of

Cylinoer

EN

whnen tha FOC tnes (o access a
Sector beyond the final Sectorof a
Cylinoer, this flag is set.

Not usad. This bit is always O (low).

Data Emor

DE

When the FOC detects a CRC efror
in either the (D field or the data fieid,
this tlag is set

G4

OR

it the FOC is not serviced by the
main-systems guring GRta transiers,
within a certain time interval, this
Hag is sel.

Dy

Not used. This bit always O (low).

No Data

ND

Dunng execution of READ DATA, -
WRITE DELETED DATA or SCAN
Command, it the FDC cannot find
the Sactor specified in the IDR
Register, this flag is sat.

During axecuting the READ ID Com-
mand, if the FDC cannot read the
1D tietd without an error, then this
fiag is set.

During the execution of The READ A
Cylingder C it the ing
sector cannot be found, than this
tag is sel.

RA-13

BT
NO. NAME SYMBOL BnCH
STATUS REGISTER 1 (CONT)

D, | Not NW During execution of WRITE DATA,

Writable WRITE DELETED DATA or Format A
Cytinger Command, if the FDC
detects a write protect signal from

. the FDD, then this fiag is sel.

Dg | Misaing MA if the FOC cannot cetect the 10
Address Adoress Mark atier encountenag the
Mark index hole twice, then this flag is setl.

It the FDC cannot ostect the Data
Agdress Mark or Deleted Data
Address Mark, this flag is sel. Also
at the same tima, the MO (Missing
Adoress Mark in Data Fieid) of
Status Register 2 is set.

STATUS REGISTER 2

[+33 Not usad. This bit is aiways 0 (lowl.

Bg | Control CM Duning executing the READ DATA or
Mark SCAN Commana, il the FDC

encounters a Sector which containg
a Delated Data Address Mark, this
tiag is seL

Dg | Data Error in oo If the FDC ostects a CRC efor in
Data Field ihe cata field then this Hag is set.

D, | Wrong wcC This bit is related with the ND bit,
Cylinaer and when the contents of C on the

madium is difterent from that stored
in the IDR, this fag is set.

Dy | Scan Egual SH During execution, the SCAN
Hit C d, if the ion of

“aqual” is Satistied, this fiag is set.

Dy | Scan Not SN During executing the SCAN

Satisfied C if the FOC find a
Sector on the cylinder which meets
the condition, then this Hag is set.

D, | Bad BC This bit is related with the ND bit,
Cylinger ang when the content of C on the

medium is ditfersnt from that stored
in the IDR and the content of C is
FF, then this flag is set.

Dy | Missing MD when oata is read from the medium,
Agadress It the FOC cannot find a Data
Marx in Data Aggress Maerk or Deleted Data
Fieid Address Mark, then this Tag i3 sel.

STATUS REGISTER I j
Dy | Fault FT This bit 1s used to indicate the
status of the Fault signal trom the
FOD.

Dy | Write WP | This bit is used 1o indicate the
Protected status of the Write Protecisd signal

trom the FDOD.

Dy | Reagy ROY | This bit is used to indicate the status

of the Ready signal trom the FDD.

Dy | Track 0 TO This bit is used to indicaie the status

of the Track O signal from the FDO.

Dy | Two Sice TE . | This bit is used to indicats the stalus

of the Two Side signal trom the FOD.

Dy | Heao HD This bit Is used to indicate the status
Address of Side Select signal to the FDD.

Dy | Unit Seect 1 us This bit is used L0 indicate the status

of the Unit Setect 1 signal to the FDO.

Dg | Unit Select0 uso This Dit 8 used to Indicate the status

of the Unit Seiect 0 signa! to the FDD.
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ABSOLUTE MAXIMUM RATINGS*

Operating Temperature ............ -10*Cto +70"C
Storage Temperature ............. —-40*C to +125°C
All Output Voltages ............... -0.5t0 +7 Voits
All Input Voltages ................. -0.5t0 +7 Volts
Supply Voltage Vee . .ooouiainnae -0.5to0 +7 Volts
Power Dissipation ...............ccciiuiunnn. 1 Watt
*Ty=25°C

DC CHARACTERISTICS
Ta=0°Cto +70°C; Vog= +5V=5%

COMMENT: Stress above those listed under “Absolute
Maximum Ratings' may cause permanent damage to
the device. This is a stress rating only and functional
operation of the device at these or any other conditions
above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods may affect
device reliability.

LIMITS TEST
SYMBOL PARAMETER MIN MAX UNIT - CONDITIONS
Vi ' Input Low Voltage -0.5 0.8 V'
Vim. Input High Voltage 20 Vec+ 0.5 "
Vi, (CLK & WR CLK) -0.5 0.65 v
Vin, (CLK & WR CLK) 2.4 Vec+ 0.5 v
Vou |  Output Low Voltage 0.45 % loL= 2.0 mA
Vor ! Output High Voltage 2.4 Vee v loH= =200 pA
lec Vee Supply Current 1 150 mA
| Input Load Current 10 KA Vin=Vee
it (All Input Pins) -10 pA Vin=0V
L on . High Level Qutput 10 A Vour=Vec
Leakage Current
oL Low Level Output -10 MA Vour= +0.45V
Leakage Current
CAPACITANCE
Ta=25"C; fe=1 MHZ Vo =0V
LIMITS -~ TEST
Cinie) Clock Input Capacitance 20 pF All Pins Except
- T Pin Under Test
Cin Input Capacitance j 10 pF Tied to AC
Cout Qutput Capacitance 20 pF Ground

/o
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A.C. CHARACTERISTICS

1am0°C 1o 70°C, Vee = +50V= 5%

1. Typical values for T, = 25°C and nominal supply voitage.
i The tormer vaiues are usad for standard fioppy and the latier vaiues are used for minkfioppies.

3. igc = J3us min. is tor different drive units. In the case of same unit, Ly, can be rangad from 1ms 10 16 ms with B MHZ clock period, and 2ms to 32ms
with 4 MHz clock, under software control.

4. From 2.0Vtto +20V].

SYMBOL PARAMETER MIN MAX | UNIT | TESTCONDITIONS
loy Clock Period 125 ns
lew Clock High Period 40 ns Note 4
lpsT Resst Width 1“4 oy
Read Cycle
tan Select Setup to AGI 4 -
laa Seiect Hold trom RDt 0 ns
lag FD Pulse Width 250 1)
lap Data Delay trom ADY 200 n C_ =100 pF
tor Output Fioat Delay 20 100 ns Cy =100 pF
Write Cycie
taw Select Setup to WHI 0 ns
wa Select Hoid trom Wt 0 ns
barwr WH Puise Width 250 ne o
low Data Setup to W 150 ns
wo Data Hoid trom Wt 5 ns
Imemupts =
1y INT Delay from AD 500 ns |
twi INT Delay trom WHt 500 ns
DMA
tm!‘ mcmmod 13 ‘._"'__ e Y e b T
lakpa DATFE: to DRO4 200 [ ]
lage DRQt to AD: 800 s TEMHztlock
trow DROt to Wi 2% ne | 8MHzeclook o
[ — DRQt 1o RDt or WHt 12 ua | 8 MMz clook
FDD intertace TP 1 =t -n‘-; ——
WCK Cycile Time Zord atin - ni’ LS | - B0 e n
= oz | M| e R B
twen WCK High Time 80 350 s e
tep Pre-Shitt Dalay trom WCK? b.] 100 ns
co WDA Delay from WCK? 20 100 e
twoo Write Data Width tiven =10 ns e R
lwe WE! 1o WCKt or WES to WCK} Delay L 20 w_ | e F
bawey Window Cycle Time 2 s MFM =0
. . MFM = 1 S
twRD Window Setup to RDDt 15 ne
tnow Window Hold from ROD+ 16 ns
tapo RDD Active Time (HIGH) 40 A - - S
FOD
SEEK/
DIRECTION/
- STEP .
tus USg,; Setwp 10 RWISEEK! 12 &
tsp AW/SEEK Setup to LCT/DIR 63 -
los FWISEEK Hold trom LCT/DIR 0 3
lost LCT/DIR Setup to FRISTEPt 1 Pl s SR
51D LCT/DIR Hoid from FRISTEP: 24 s > 8MHz clock
lsTu DSg 4 Hold trom FR/Steot 5 P R — A ——————
tgrp |, STEP Active Time (High) 5 -
isc STEP Cycie Time <] | Now | =
leg FAULT RESET Active Time (High) 8 10 ey
Yox INDEX Pulse Width - 625 - J— S
tre Terminal Count Width 1 ey
NOTES:
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TIMING WAVEFORMS
PROCESSOR READ OPERATION

uﬁm:x 4,,}_

i :
. \—
i._..,__ o i
DATA = j__
- : f——
INT ™
_‘L— PROCESSOR WRITE OPERATION

wamx Y | J:X!—

DMA OPERATION

! nacy

- 1 I-
- :1 Ve

e e e e

-—-.—.—tmia—-

FDD WRITE OPERATION

B A Q{“
. S e R
ety X B X X

s | s

- j’\f\_ﬁ:

PRESHIFT 0 | PRESMIFT 1
NORMAL L] o
LATE [} 1
(eARLY | 1 %
INVALID 1 1

R+iL




8272

PRELIMINARY

SEEK OPERATION

o~ )

STABLE X

o

_“—
Rwrsgex

\

iso
LCTIDIRECTION
lost

v {_\_
FLT RESET INDEX
FAULT RESET 'i
FILE UNSAFE RESET
o] ]
FDD READ OPERATION
- A
READ DATA
. ["_"“ o LI © |

READ DATA WINDOW }( _}{ ;

twwey

NOTE: EITHER POLARITY DATA WINDOW IS VALID.

TERMINAL COUNT

TC
- -—trr

RESET
— [—lur

. A.C. TIMING MEASUREMENT CONDITIONS

INPUT WAVEFORM

= 3
0.45V

X .

MEABUREMENT POINT
INPUT: 2.0V = 0.8V
OUTPUT: 10V = 0.8V
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LDP72 REV 2 CHANGES

The data separator formed by U9 and U31 has been replaced by

a SMC 9216B. U9 and U3l may still be used by removing U33 and
installing U9 and U31. When U33 is installed, U9 and U31 should
be removed. U33 provides increased jitter tollerance which
allows better performance on the last few tracks.




DRIVE JUMPERING FOR LDP72

QUME DATA TRACK 8:

On Qume Data Track 8 drives, the mini jumpers should be installed and re-
moved as shown below, and the DIP should be altered as specified.

Installed (C, 2S, DL, DSx) Removed (T40, GND, DS, D, DC, Y HA)

Shunt: Cut HL and X, all others intact. Terminator resistors should be
installed on the last drive of the cable.

SHUGART 800/801:

On a Shugart 800/801 drive, the following mini mumpers should be installed
and removed on all drives:

Installed (T2, A, B, C, Z, 800) Removed (D, DC, X, Y, HL, DS)

Drive select (DSx) should be installed appropriately and the terminators
T1, and T3-T6 should be installed on the last drive of the cable.

SHUGART 850/851:

On a Shugart 850/851 drive, the mini jumpers should be installed and re-
moved as shown below and the DIP shunt should be altered as required.

Installed (C, 2S, S2, IW, RS, DL, IT, AF, M, 850)
Removed (FS, TS, Y, DS, HLL , HI, D, DC, NF)

Shunt: Cut HL and X, all others intact. Terminator resistors should be
installed on the last drive of the cable.

SIEMENS MODEL FDD 100-8:

On Siemens Model D drives, the mini jumpers should be installed and re-

moved as shown.
Installed (SS, SE, E, D, RR, O, 2, F, RI, L, U, H)
Removed (Hs, 8, 16, 32, 1, TE, A, V, B, J, K, M, G)

The following modifications to the PC board are required for using two or
more drives:

1. Remove the PC board and cut the trace leading to IC 6C Pinc 9.
2. Connect IC 6C Pin 9 to IC 6C Pin 12 and reinstall the PC board.




MITSURISHI MzZ834

Install E, Z, 28, I, R, 52, D, ON,
Install the correct device select.
Remove any other shunts.

Cut PJ4 and RJS.

NOTE: For more reliable operation,
LDP72 for 125 ns precomp.

TANDON 848

Install DC, 28, 82, C, RR, RI, WP,
Install the correct device select.
Remave any other shunts.

Cut HL and H.

NOTE: For more reliable operation,
LDRP72 for 1285ns precomp.

MITSUBISHI M2896

Install JFG, PS, SE, M2, S2, I, R,
RFa, 28S.

Install the correct device select

Remove any other shunts.

NEC 1165

H.

set your

M3.

set your

By, A, X,

(DS) .

Install BS2, BU2, HDi, HL2, RX2, FR2, PR1,

881, Ti.

Install the correct device select

Remove any other shunts.

(DX) .

Thunder186

Thurder186

RS,

DR1,

HY,

zZ,

DH1,

or

ar

We,

DL1,
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R’Au AND nRIT; A SECTCR WITH THE LCP72.

REAC:
003
RETRY=G (RETRY NINE TIMES IF AN ERRCR GCCURS) -
TRY AGAIN:
CALL SENSE (CLEAR ANY PENCING INTERRUPTS)
CALL SEEx (SEEK THE SPECIFIED TRACK)
CALL WAIT FOR INTERRUPT
CALL SENSE (CLEAR INTERRUPT JUST GENERATED)
CCMMAND=READ (SET COMMAND IN IQ BLCCK TC REAC)
CALL QUTPUT ICP BLCCK
CALL READ SECTCR
CALL GET RESULTS .
CALL CHECK RESULTS
IF NO ERRORS THEN RETURN ELSE
o8]
RETRY=RETRY = |
_IF RETRY = @ THEMN RETURN WITH ERRCR STATUS
ENDDC
ENDIF
GO TC TRY AGAIN
SENSE;

( ISSUES A SENSE INTERRUPT COMMANC TC THE FDC TO CLEAR A\Y PENCING INTERPUPTS)

ne

QUTPUT SENSE INTERARUPT CCMMAND TC FOC
GEY FIRST RESULT BYTE

GET SECOND RESULT BYTE

RETURN

ENDDO

WAIT FCR INTERRUPT:
D¢
DISABLE wWAlT FF
INPUT FRCM BASE + 2
IF BIT ¢=3 DC AGAIN
ENDOC

[REAC
(THIS IS A SAMPLE OF A PCSSI2LE READ RCUTINE ENABLEING A PRCCESSCR,
4MKZ 289 CR SMHZ grAaS, TC READ A CCUBLE DENSITY CISK SECTCR)

LX1I D,BUFFER JGET A POINTER. TC THE INPUT ZUFFER

1nRICK MUST BE CN THE SECCND HALF OF A PAGE

180UNDRY I.E8. XX2Q3F

-8 H,LO0GP " yPCINTER TC REPEAT ACCRESS

MV B,a2H JCONSTANT FOR TESTING THE SERVICE REGUEST 8IT

MYI 4,84H JCONSTANT TGO ENABLE THEZ WAIT FF

QuT EASE*ﬁ ;

LOCF, IN BASE+@ JWAIT FOR SERVICE REGUEST CR INTERRUPT

ANA B 1CHECK FCR SZRVICE REGUEST

32 DONE $IF NOT SERVICE REGUEST MUST BE INTERRUPT
1SIGNIFYING THE COMPLETICN OF READ

IN BASE+] .3GET RECEIVED RYTE FRCM FDC

STAX D $PUT IT IN MEMGCRY

INR £ JINCREYENT PCINTZER AND BYTE COUNTER

yIN THIS CASE A 128 BYTE CCUNTER AS 1IN

sIN SINGLE DENSITY MGCDE, FOR DGUSLE CENSITY

: 1SET CE 70 XX22H AND u;T 255 BYTES,
PCHL, sLCOP UNTIL INTERRUPT 1S ASSERTED BY THE FOC
COMNE RET '
$THE SERYICE LCOF REGUIRES 48 CLCCKS GR
112 U3, IN A 4MHZ 282 ANC S,4US IN A S¥NZ
1898¢




SEEK:
DG

r CUTPUT SEEK COMMAND TO THE FOC
QUTPUT THKE FOC UNIT NUMBER TC THE FODC
OUTPUT THE TRACK NUMBER TG THE FNC

- RETURN

Enooce

=~ CUTPUT I0P BLCCK:
(THE IQ0P BLOCK IS 9 BYTES INCLUDING THE PARAMETERS REQUIQE; TO START THE
FOC CPERATION, THE ECT BYTE SHOULD 3E SET TC TWE SECTOR FRCH™ WHMICH YCU ARE
REQUESTING DATA IN OQORDER THAT THE FDC WILL GENERATE AN INTERRUPT WHEN THF
" TRANSFER CF THE SECTCR IS COMPLETE, THE CQMMANC ELCCX IS TREATED AS A
§ ELEMENT ARRAY)
DG
- FCR I=@ 10 8 CC
CALL CUTPUT FDC(CCMMANG(I))
ENDODG
- ENDDC

GEY RcsSuULTSs: .
_ (THIS RQUTINE WILL INPUT THE RESULT 8YTES AFTER A CCMMAND CCMPLETION)
DC
I=2
NC FCREVER
™ CALL INPUT FCC
IF FOC IN OUTPUT MCDE RETURN EL3E
nQ
— RESULTC(I)= FOC INPUT
IEBE B!
END
ENDEDQ

CHECK RESULTS:
nC
a IF RESULT(1)<>@ THEN RETURN ERRCR STATUS
ELSE RETURN STATUS CK
ahdoa




Li A0 AU e d

FFFF
0000
0008
0004
0004
0000
0001

0000
00EG

2500
0000
0806

B T T S e L T LU Wbl Dhdde 4/U Slaill

TITLE  "CUSTOMIZED BASIC 1/0 SYSTEN

PO O R Rk

" ¥
+% THIS CUSTOMIZED BIGS ADAFTS CP/H-86 TO &
+% THE FOLLOWING HARDWARE CONFIGURATION |
3§ PROCESSOR: 8088 X
ik BRAND: LOMAS LATA PRODUCTS |
ik CONTROLLER? LDP72 (8272) |
it X
H 1 X
H FROGFAMMER: K. LOMAS ¥
X REVISIONS & 3/6/€1 X
s  §
PR R R KRR LA XX I XX RREXRRR R R RRAL AL
TRUE EQU -1

FALSE © EQU NGT TRUE

CR EQU ODH $CARRIAGE RETURN

LF EQU OAH ILINE FEED

RETRY  EQU 10
CONDAT EQU OH
CONSTA EQU 01H

RPSR0ERatete i teiteteoshessasiteisitasiteiiyi
-2 4

+% LOADER_BIOS IS TRUE IF ASSEMBLING THE

¥ LOADER EIOS, GTHERWISE BIOS IS FOR THE

% CPH.SYE FILE,

X

EDR2 0SS RN et teRtebiteitseiitibesieitdstiivsiiy

P py 2 e M

L

LOADER_BICS EQU FALSE

BIOS_INT EQU 224 TRESERVED BIGE INTERRUPT

IF NOT LOADER-BICS

BI05_CODE EQU 2500H
CCP_OFFSET EQU 0000H
BOOS_OFST EQU QEO4H ?BGGS ENTRY POINT

‘1 ]
(]

L]
r

ENDIF  HOT LOALER_BIOS
IF LOADER_BIOS

-

BIBS.CODE EQU 1200H 7START OF LDBICS
CP_OFFSET EQU 00034 :BASE OF CFMLOADER
DOS_OFST EQU 040&H ;STRIFFED BDOS ENTRY

- O

Fask 1




2500 E93C00
2503 E9770C
2506 E?3500
2309 E98EGO
260C E99500
250F E9D400
2512 EF0300
2515 EFD109
2518 E90101
251B EFE3GO
251E ESFFCO
2521 E90201
2524 E90C01
927 E9SE01
2324 E72ACL
252D EFB700
2530 £9F500
2533 E9020!
2536 E90401
2339 ERAEQD
253C EFAF09

233F alCe
2541 BELG
2543 8ED8
2545 BECO

2547 BCD429
2544 FC

253F
7F
256E
257
25h4
25E6
25E3
25t
261C
2601
2620
2526
2633
2698
26e7
25E7
2620
2638
2630
25EA
25EE

ENLIF

+LOADER_BICE

CSES

ORG CCPOFFSET
CcCcre

ORG BIOS_COLE

RRRRRRRRERRSR333300 0000000000t RRereRelieeets!

ik

b4

+¥ BIOS JUMP VECTOR FOR INDIVIDUAL ROUTINZS %

)

%

22208080 R R0 000 TR 0P REPeRRRteetietveTIseatrect

JHF INIT JENTER FROM BOOT ROM Ok LOADER
JHF ¥E0OT +ARRIVE HERE FROK EDOS CALL 0
JYF CONST +RETURN CONSOLE KEYBOARD STATUS
JHF CONIK +RETURN CONSOLE KEYZOARL CHAR
JHP CONOUT JWRITE CHAR TO CONSOLE LEVICE
JHF LISTOUT  JWRITE CHARACTER TO LIST LEVICE
JHP FUNCH JWRITE CHARACTER TO PUNCH DEVICE
JHF REALER ‘RETURN CHAR FROX REALZR LEVICE
JKF HOHE HOVE TO TRK 00 ON CUR SEL DRIVE
JHF EELDSK +SELECT LISK FGR NEXT RD/WRITE
JHF SETTRK 1SET TRACK FOR NEXT RL/WRITE
JHF_SETEEC +SET SECTOR FOR NEXT RD/WRITE
JKP SETDHA iSET OFFSET FOR USER BUFF (LMA)
JKF READ +READ A 128 BYTE SECTOR

JHP WRITE +WRITE A 128 BYTE SECTOR

JHP LISTSY sRETURN LIST STATUS

Jirt SECTRAK  IXLATE LOGICAL- FRYSICAL SECTOR

JHF SETDMAE
JHF GETSEGT
JHF GETIOBF
JF SETIOBF

7SET SEC BASE FOR BUFF (DMA)
JRETURN OFFSET OF NEM DESC TALLE
'RETURN 1/0 MAF BYTE {IOBYTE)
1SET 1/0 MAF BYTE (I0RYTE)

PR KRR L KA KRR R R AR 3 R 353
i1 4
% IRIT ENTRY FOINT, DIFFERS FOR LDBIGS AND %
+4 105, ACCORDING 70 "LOADER-BIOS" VALUE X
H ] b4
RSB 0R 2t TRt u R eitnatateiveiisiisssbesive

INIT:  PRINT SIGNON MESSAGE AKD INITIALIZE HARLWARE

HOV AX,CS 'WE ENTEREL WITH A JNFF SO USE
MOV S5, AX iCS% AS THE INITIAL VALUE OF SS:,
KOV D5,AX I

KOV ES.AX 7AND ES?

+USE LOCAL STACK DURING INITIALIZATION
MOV SF,CGFFSET STKBASE
CLD +SET FORWARD DIRECTION

| nuc




- LF/R HoRBo 1.4

-
=
rF . 2548 1E
254C C406252600
2551 Ba0000
- 2554 8EDB

2556 BECC

2558 C706000082
255E 8COEQ200
2562 BFO400
2565 BEDOQO

- 2568 BIFEOL
2568 FIAS

JUURLE

5

— 236D C70680030608

2573 IF

2574 BE3128
2577 ES7%00

B 237h B100
257C EFE1DA

— 257F E9B4DA

25F3
" 0000

0006 WBOOT? JHP CCP+é

LUi pluowHOG Luolunliel bholl L/U DloiEh

-

e m.

- wma

IF NOT LOADER_BIOS

(]

; THIS IS A BIGS FOR THE CPH.SYS FILE.
» SETUP ALL INTERRUFT VECTORS IN LOK
+ MEMORY TO ADDRESS TRAP

PUSH DS +SAVE THE DS REGISTER
MOV IOBYTE,O  JCLEAR IOBYTE

HOV AX,0

HOV DS, AX

HOV ES.AX +SET ES AND DS TO ZERO

JSETUP INTERRUPT O TO ADDRESS TRAP ROUTINE
MOV INTO_OFFSET,OFFSET INT_TRAP

MOV INTO_SEGMENT,CS

MOV DI.4

KOV SI,0 'THEN PROPAGATE

MoV CX,510 JTRAP VECTOR T4

REF MOVS AX,AX JALL 256 INTERRUPTS

'BUOS OFFSET TO PROFER INTERRUPT

OV EDOS_OFFSET,BDOS_OFST

PGF DS JRESTORE THE DS REGISTER

(ADDITIONAL CP/M-86 INITIALIZATION)

ENDIF  INOT LOADER_BICS

IF LOADER_BIOS

+THIS IS A BIOS FGR THE LOADER

PUSH DS SAVE DATA SEGKENT
MOV AX,0
HOV LS. A +PCINT TO SEGHENT ZERG

+BDOS INTERRUFT OFFSET

MOV EDOS_OFFSET,BDOS_OFST

KOV BDOS_SEGHENT.CS iBDOS INTERRUFT SEGNENT
CALL  CONINI

(ADDITIONAL LCAER INITIALIZATIGN)

POF IS fRESTORE DATA SEGHENT

ENDIF  LOAGER_BIOS

MOV BX.OFFSET SIGNON

CALL F¥3C +PRINT SIGNON MESSAGE
HaV CL.0 +BEFAULT TO DR A ON COLDSTART
JKP CCP +JUNP TO COLD START ENTRY OF CCP

{DIRECT ENTRY TO CCP AT COMMARD LEVEL

FAGE

3




IF NOT LGADER_BIOS

- e

INT_TRAP!

2582 FA CLI +BLOCK INTERRUPTS
2583 BCCE KOV AX,CS

2385 BEDB MOV DS, AX +GET OUR DATA SEGHENT
2587 BBS028 MOV BX,OFFSET INT_TRP

2584 EB6600 25F3 CALL PHSG

258D F4 HLT +HARDSTOP

-

ENDIF  7NOT LOADER_BIOS

p30300000800Rta0eReaRRtinanioetsvnassieeetiant

X  §
18 CP/M CHARACTER 1/0 INTERFACE ROUTINES %
) & ) 5
RS ER0R R RN N TR eROReseeTEITeieRRIIRaNIOIee
CONST} +CONSOLE STATUS
238E E401 IN AL,CONSTA
2390 ABO2 TEST  AL,02 7CHARACTER READY
2592 7403 2597 Ji NOCHAR NG CHARACTER IF BIT=0
2594 OCFF OR AL+ OFFH s INDICATE CHARACTER AVAIL
2596 C3 . RET
2597 32C0 NOCHARS XOR AL.AL +ZERD AL TO INDICATE NO CHAR
2599 C3 RET
CONIN: CONSOLE INPUT
2594 EBFLFF 258E CALL CONST
2570 74FE 2574 JI CORIN JWAIT FOR RDA
259F E400 Ik AL, CONDAT $GET CHARACTER
25A1 247F AND AL,7FH sHASK TG 7 EITS
2543 C3 RET
CONOUT? CONSGLE OUTPUT
25h4 BACH Hov AL.CL
2546 50 FUSH  AX
2047 3C08 * CHP AL.Q8H
2549 7302 254D JNE CONR
254B BO1A MOV AL, 1AH
25AL 50 CONR? PUSH  AX
25AE E401 CONi: IN AL,CONSTA
2580 AB01 TEST  AL.CIH
25E2 74FA 25AE JZ CON1
25B4 58 POP AX
25B5 E600 out CONDAT, AL
2587 58 - POP ax
2588 C3 ' RET

CONINI:

fnot

-




2389 BO0O
2588 E401
238D EB1DOO
2500 E401
2502 E61800
23C35 E801
235C7 E€1300
235CA BO40
23CC Es01
25CE E€0C00
2301 BOCE
2303 Eb01
25I5 E80500
2508 BO37
23DA E401
230C C3

250D 50
235DE BEEBO3
23E1 48
23E2 75FD
25E4 58
23E5 C3

25E6 C3

25E7 €3

2528 €3

29E9 C3

25EA AO2B2E
25eD €3

25EE BSOE2328
22 C3

25F3 8A07
25F5 B4CO
25F7 7422
25F9 BACS
25FB EBASFF
25FE 43

250D

250D

230D

250D

261B

2504

............ A et M A AW W el rHLL J
*INITILIZES THE USART FOR THE CONSOLE LEVICE.
'8 BITDATA,2 STOF BITS ND PAKITY, X1 MOLE.
KOV AL,O
OUT  CONSTA.AL
CALL  DELAY
OUT  CONSTA.AL
CALL  DELAY
OUT  CONSTA.AL
CALL  DELAY
MOV AL,40H
0UT  CONSTA,AL
CALL  DELAY
MOV AL,OCEH
OUT  CONSTA.AL
CALL  DELAY
HGU ﬁL:]?H =
OUT  CONSTA.AL
RET °
DELAY: PUSH  AX
KOV AX,1000
DEL1: DEC  AX
Nz DELL
PGP AX
RET
LISTOUT: 'LIST DEVICE QUTRUT
RET
LISTST: *PGLL LIST STATUS
RET
PUNCH: SWRITE PUNCH DEVICE
RET
READER !
RET
CETI0BF!
M0V AL, IGEYTE |
. RET |
SETIORF!
MOV IOBYTE,CL  SET IOBYTE
RET s T0BYTE NOT INFLEMENTED
PHSC!
MOV AL,LBXJ  3GET NEXT CHAR FROM MESSAGE
TEST AL.AL
JI RETURN $IF ZERD RETURN
KOV CL.AL
CALL CONOUT  SPRINT IT
INC BX




A e A s

25FF EBF2

0002
2601 2EEBOE1828
2606 BBOO0O
2609 BOF?02
260C 730D
260E BS00
2610 8BD9
2612 B104
2614 D3EZ
2616 B94L28
2619 03D9
261B C3

261C EBDA0]
281F 03

2620 2E860E1928
2625 C3

2626 2EBBOE1R23
2628 (3

262C 8BI7
262E 03DA
2630 BALF
2632 (3

2633 BYOE2D28
2637 C3

2638 BFOE2F28
263C C3

263D BB6728
2640 C3

e

25F3

2618

27F5

L L LT " 1™ M M kb WAL A M i

r HLL

JHPS FHSG +NEXT CHARACTER AND LOOF
3013000 ERt08stteteenttettitbeevesreseetaisl
H | ]
ik b ¢
3 § 3
(p2050808380888302808833R13080308080e0880v0ddesdt

DISK INPUT/OUTPUT ROUTINES

SELDSK? +SELECT DISK GIVEN BY REGISTER CL
NDISKS EQU 2 JNUMBER OF DISKS (UP TO 14)
KOV UNIT.CL +SAVE DISK NUMBER
MOV BX,0000H  IREADY FOR ERROR RETURN
CHP CL,NDISKS  IN BEYOND MAX DISKS?
JNB RETURN fRETURN IF SO
MOV CH,0 DOUBLE(N)
HOV BX,CX BX = N
HOV CL.4 READY FOR %16
SHL BX,CL N=NX14
HOV CX,0FFSET DPBASE
ADD BX.CX tDFBASE + N % 16

RETURN: RET iBX = .DFH

HOMKE:  SNOVE SELECTED DISK TO HOKE POSITION (TRACK 0)
CALL  RECAL
RET

SETTRK: $SET TRACK ADDRESS GIVEN BY CX
HOV CYL,CL
RET

SETSEC: 7SET SECTOR NUKBER GIVEN BY CX
MOV SECT,CL
RET

SECTRAN: STRANSLATE SECTOR CX USING TAELE 4T CIX2
KOV BX,CX
ADD EX: DX
MOV BL.CBX3
RET

+ADD SECTOR TO TRAN TASLE ADDRESS
+GET LOGIZAL SECTOR

-

SETDMA! 7SET DMA OFFSET GIVEM BY CX

HOV DKA_ADR,CX
RET

SETDMAB: SET DMA SEGMENT GIVEN BY CX
MOV DMA_SEG,CX
RET
GETSEGT: JRETURN ALDRESS OF PHYSICAL MEMORY TABLE
KCV BX,OFFSET SEC_TABLE
RET




=2641 EBAR00
=2b44 2EAD2028
=2640 EB1800
=264B EB3?00
=264E 2EA02128
=2652 EBOEOQ
=2655 EB2F00

=2658 2EA02228
=265C EBO400

=265F EB2BO0
=2662 (3

=2663 50
=2664 24F0
=2666 B104
=2648 D28
=266A EB1100
=266] BACB
=266F EE32FF
22672 58
=2673 240F
=2675 E80600
=2678 8ACB
=267A EB27FF
=267D (3

=267E 0430
=2¢80 3C39
=2682 7EQ2
=2684 0407
=2£84 3

=2487 B120
=2489 EB1BFF
=268C (3

=268D B10D
=268F EB12FF
=2692 B10A
=2694 EBODFF
=2697 (3

268D PERR:

2643
2687

2663
2687

2663
248D

QUTE:

267t

25464

267E

2544

CVT?
2685
CVTR:

SPACE!
23R4

25h4

25h4

INCLUDE PRINT.A8

CALL
HOV

CALL
CALL
Hov

CALL
CALL

HOV
CALL

CALL
RET

PUSH
AND
KOV
ROR

CALL"

MOV
CALL
FOP
AND
CALL

HOV
CALL
RET

ADD
CHP
JLE
ALD
RET

MoV
CALL
RET

LY
CALL
HOV
CALL
RET

CRLF
AL,CSISTO
0UTB
SPACE
AL,CSIST1
OUTB
SPACE

AL,CSI5T2
QuTB

CRLF

AX

AL, OFCH
CL.04
AL, CL
CvT
CL,AL
CONOUT
AX

AL, OFH
CVT
CL.AL
CONOUT

AL, 30H
AL,3%H
CVIR

AL,O7H

CL,* !
CONTUT

CL.CR
CONGUT
CL.LF
Cconout

s b S MA & W S Emle

RE03080000000 8080008000 0000000000000

3 § i
% ALL DISK I/0 PARAKETERS ARE SETUF: b4
3 UKIT IS DISK KUMBER (SELDSK) X
tE SR A (8 IS TRACK NUMBER (SETTRK) ¥
it SECT IS SECTOR NUMSER  (SETSEC) %
H § DMA_ADK IS THE DMA OFFSET  (SETDMA) %
3} DXA_SEG 1S THE DNA SEGMENT (SETDMAB )X

I Rl

i/




2698 2EC406172806

269E EBA400 2745

26A1 06

26A2 2EA12F28

26A6 BECO

26A8 2EGBIE2D28

26AD EBEF00 29

2680 B98000

26B3 EB0101 2787
2686 07

26B7 BIF900

26BA 7514 2600
26BC EB4000 271F
268F EBAS01 2808
26C2 EB4RO0 2730
26C5 EB5C00 2724
26C8 7312 28IC
26Ck £81401 27E1
260D 3200

26CF C3

2600 E84C00 271F
2603 EB3501 280
2604 EBS700 2730
2609 EBLSFF 2641
26DC EB0201 27E1
28DF EBSFFF 2641
26E2 3200

26E4 0CO1

26E6 C3

26E7 2EC606172805

26ED EBSH00 2743
26F0 1E

26F1 2ER12F28

26F5 BEDB

2(F7 2E8B362028

28FC B98000

26FF EB9DO0 279F
2702 EBC700 27CC
270 1F

2706 83F900

¥ READ READS THE SELECTED SECTOR TO THE DN
¥ ADDRESS, AND WRITE WRITES THE DATA FRON &
1% THE DXh ADDRESS TO THE SELECTED SECTOR &%
¥ (RETURN 00 IF SUCCESSFUL., 01 IF PERM ERR)%

|

b §

P22 024020388380 00800000000083%3809808083¢3%1

READ}
HOV
CALL
PUSH
Hov
MOV
Hov
CALL
KOV
CALL

FOP

CHP
JRe
CALL
CALL
CALL
CALL
JHE
CALL
XO0R
RET
ERRi:  CALL
CALL
CALL

ERRET: CALL

WRITE?

CHND, 06H
SEEK

ES

AX.CS: DMASEG
ES,AX

DI, CSiDMARDR .

QUTIOF
CX,128
INDATA
ES
CX:0
ERR1
1C
KTINT
INRSLT
CHECK
ERRET
SENSE
AL, AL

TC
WTINT
INRSLT
PERR
SENSE
PERR
AL, AL
AL, 01

+PUT READ COMMAND IN IOPB
+SEEK THE CORRECT CYLINDER
+SAVE SEG REG

+GET SEGMENT INFO FOR TRANSFER
+PUT IN SEGMENT REG

sGET DNA OFFSET INFO

START THE CPERATION

+GET NUMBER OF BYTES TO TRANSFER
+GET THE DATA FROM THE DISK
+GET BACK SEGHENT

+SHOULD BE O IF ALL TRANSFERED
IF HOT O GO TO ERROR ROUTINE
STOP THE PRESENT COMMAND
sKAIT FOR INTERRUFT TO HAPFEN
+GET RESULTS FROM FDC

CHECK THE RESULTS FOR ERRORS -
+IF ERROR GO TO ERROR RETURN
CLEAR INTERRUFT

+ZERQ AL TG INDICATE SUCCESS

1 TERMINATE OPERATION
JWAIT FOR INTERRUFT
+GET THE RESULTS

+CLEAR INTERRUFT

sSET AL TO O
+SET ERROR INDICATOR

+WRITES A 128 BYTE BLOCK OF DATA TO THE SECTOR,CYLINDER,AND UNIT
sSPECIFIED IN THE GLOBAL VARIABLES.

KoV
CALL
PUSH
MOV
MoV
KoV
MoV
CALL

CALL
PoP
CHP

CHKD, 03H
SEEK

DS

AX, CS+DHASEG
DS, AX
SI,C5:DHARDR
CX,128
ouvIoP
OTDATA

DS

CX+0

+SET IOFB TO WRITE COMMANG
1SEEK THE RIGHT CYLINDER
+SAVE THE SEGMENT REG

+GET TRANSFER ScGMENT INFU
PUT IT INTO DATA SEGHENT
1CET OFFSET INFO

+GET NUMBER OF BYTES
+START WRITE OPERATION
+WRITE DATA TO DISK

1GET BACK SEG INFO

+CHECK FOR COMPLETION OF TRANSFER

rnuc

o




LA RSO0 ded

2709 75C5
2708 EB1100
270E EBFAQO
2711 EB1COO
2714 EBODOO
2717 7303
2719 EBCS00
271C 32C0
271E 03

0084
0080
0010
0011
0012
0013

0013

LLU R T T R T AN T T [ [ [

=271F B010
=2721 E610
=2723 (3

LU I T

=2724 2EA021268
=2728 247F
=2724 7502
=272C F9

=272D (3

=272k F8

=272F (3

=2730 04
=2731 §7
=2732 FC
=2733 8CC8
=27335 BECO
=2737 BF2028
=273A EB5200
=273D 7303
=273F AA
=2740 EBF8
=2742 5F
=2743 07
=2744 (3

JUUNLL «

2600
271F
2808
2730
2724
26DC
27E1

272

278F
2742

2734

[ S R L TS IV UG ALY Bhdde LU gl

JNE ERR1 +60 TG ERROR ROUTINE IF NOT DONE
CALL  TC 1STOP THE COMMAND

CALL  WTINT ‘WAIT FOR THE INTERRUPT

CALL  INRSLT +GET RESULTS FROM THE FOC

CALL  CHECK sCHECK THE RESULTS

JKB ERRET +IF ERROR TAKE THE ERROR RETURN
CALL  SENSE +CLEAR THE INTERRUPT

XOR AL/AL SET T0 O TO INDICATE OK

RET

INCLUDE DISKIO0.AB6

ENAWT  EQU B84H

DISWT  EOU 80H
FDCEXT EQU 10H

FDCDAT EGU 11H
FDCST  EQU 124
FDCRSL EQU 13H
FLCCHD  EQU 134

Tc!
$TC TERMINATES THE COMAND PRESENTLY BEING EXECUTED BY THE DISK
ICONTROLLER BY GENERATING A TC PULSE T0 THE FIC.

Hov AL, 10H
out FOCEXT,AL
RET

CHECK:
CHECK CHECKS THE RESULTS OF THE PREVIOUS DISK OPERATION
+BY TESTING THE RESULT REGISTER 571 '
KOV AL,C5i5T1
AND AL, 07FH
JNZ ERR
STC
RET
ERR:  CLC
RET

INRSLT?
+INRSLT INPUTS THE RESULT BYTES AFTER THE COMPLETION OF
A DISK OFERATION

PUSK  ES +SAVE SEGMENT INFO
PUSH DI ySAVE DESTINATION REG
CLD +SET TO INCREMENTING DIRRECTION
HOV AX.CS +GET CODE SEGMCcNT INFO
KoV ES,AX +SET UP FOR INPUTING TO RESULT BUFFER
KoV DI,GFFSET STO  GET ADDRESS OF BUFFER

B0CS: CALL  INFIC +GET RESULT BYTE
JHE B004 yIF IN WRONG MODE THEN DONE
§T08 AL +FUT IN RESULT BUFFER

, JHPS  BOOS GET NEXT RESULT BYTE

BO0O4:  POP DI +RESTORE REGISTORS
POP ES
RET

FHLL

7
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=2745 EB9900 27E1
=2748 2£803E182800
=274E 7411 2761
=2750 2EA01628

=2754 0ACO

=2756 7409 2761

=2758 EBYAN0 27F5
=27GB 2EC606162800
=2761 BOOF

=2763 EB1700 2770
=2766 2£A01828

=276k 2403 .
=276C EBOEQQ 2770
=276F 2EA01928

=2773 E80700 2770
=2776 E89200 280B
=2779 EB&S00 27E1
=277C C3

=277D 50

=277E E412

=2780 ABBO

=2782 74FA 277E
=2784 AB40

=2786 58

=2787 7504 278D
=2789 E613

=278B F9

=278C C3

=278D F8

=27€6E C3

LU LR T I R 1]

=278F EA12

=2791 K880

=2793 T4FA 278F
=2795 AB40

=2797 7404 279D
=2799 E413

=279B F9

—— R T P A L L R =T

SEEK?

7SEEK THE DISK TRACK SFECIFIED IN THE PARAMETER CYL.

+IF IT 18 DISK Bi AND IT HAS NOTBEEN USED BEFORE HOME IT
FIRST.

CALL  SENSE +MAKE SURE NO INTERRUPTS PENDING
CHP CSIUNIT,0 +IS IT DISK A}
JE SEEK1 +IF Al THEN GO SEEK
Hov AL,CSIUNITL +ELSE CHECK TO SEE IF B! USED
sALREADY
0R AL, AL »CHECK FOR 0
JZ SEEK1 +1F O THEN OK TO USE WITHOUT RECAL
CALL  RECAL +RECAL IF NOT USED BEFORE
KOV CSIUNITL,O sSET TO SHOW USED
SEEK1: HOV AL, OFH +GET RECAL COMAND
CALL  OUTFIC +SEND IT TO THE FIC
HOV AL, CSLUNIT sGET THE UNIT NUMBER 70O SEEK
AND © AL,O3H +MAKE SURE UNIT #(4
CALL  OUTFILC
KoV AL,CSICYL +GET TRACK TO SEEK
CALL  OUTFIDC 1STARTS SEEK OPERATION
CALL  WTINT +WAIT FOR SEEK TO BE COMFLETED
CALL  SENSE sCLEAR THE INTERRUFT
RET SEEK DONE RETURN TO CALLUR

QUTELC:
+OUTPUTS THE VALUE IN AL TO THE FDC AFTER DETERMINING THE FLC
IS READY ARD IT IS IN THE OUTPUT MOLE.

PUSH  AX 1SAVE DATA TO SEND

B00&: IN AL FICST GET THE FDC STATUS
TEST  AL.80H +CHECK THE FDC READY BIT
JZ BO0S +1F NOT READY WAIT TILL READY
TEST  AL.40H sCHECK DIRRECTION BIT
FOP AX 16ET DATA BACK
JNZ BOO7 +IF BIT WAS A ONE THEN WRONG DIR
out FDCCHD, AL +OTHERWISE OUTPUT THE DATA
§1C +INDICATE SUCCESS
RET

BO07: CLC +INDICATE kRONG DIRRECTION

- RET

INFDC}
+INFUTS A BYTE FROM THE FDC AFTER WAITING FOR IT TO BE REALY
+AND CHECKING THE DIRRECTION BIT FOR THE CORRECT DIRRECTON.

IN AL, FDCST -+GET THE FDC STATUS
TEST  AL,BOH +CHECK THE READY BIT

JZ INFDC +WAIT TILL READY

TEST  AL./4OH +CHECK DIRRECTION FLAG
JZ B00? +IF 0 THEN WRONG DIR

IN AL.FDCRSL +0K S0 GET BYTE FROK FDC
S1C

I nol

v
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=275C C3
=279D F8
=279 C3

=279F 51
=2740 1E
=27A1 54
=27A2 FC
=27A3 B90900
=27h6 BCC8
=2748 8EDS
=27hA BE1728
=27AD AC
=27AE EBCCFF
=27B1E2FA
=2783 5t
=27B4 IF
=27B5 59
=2786 (3

=2787 FC

=2788 BO84
=27BA E&10
=27BC E410
=27BE AB802
=27C0 7405
=27C2 E411
=27C4 AA

=27C5 E2F3

=27C7 B0BO
=27CY E410
'=27CB C3

=27CC FC

=27CD BOB4
=27CF E10
=27B1 E410
=27D3 ABO2
=27D5 7405
=2707 AC

=2708 E411
=27DA E2F5

M e

2770
27AD

2707

278C

270C

2701

e

RET
B009: CLC
RET

QUTIOR!

M Ay MM AY AW Wil I Bt

+OUTFUTS THE IOPARAMETER BLOCK TO THE FDC TO INITIATE A READ,
JWRITE, OR FORNAT OPERATION.

PUSH
PUSH
PUSH
CLD
MOV
KoV
NGV
HOV
B0O1:  LODS
CALL

LOOF

FOP
POP
POP
RET

INDATAS

CX
DS
51

CX,09H

AX,CS

DS, AX
SLOFFSET IOPB
AL

OUTFDC

BOO1

51

s

cx

+SAVE WORKING REEGS

+SET FOR INCREMENTING STRING OP
+NUMBER OF BYTES TO TRANSFER
GET PRESENT CODE SEGMENT

+SET DATA SEC TO CODE SEG

sGET POINTER TO IOPB

+GET BYTE FROX IOPS

SEND IT TO THE FOC

+D0 UNTILL 9 BYTES OUTPUT
RESTGRE REGISTERS

+GETS THE DATA FROM A SECTOR ON THE LISK. IF THE INTERRUFT SIGNAL
+ON THE FIC GOES ACTIVE THE TRANSFER IS ABORTED.

CLD
HOV
out
B002: 1IN
TEST
Jz
IN
£Tes
Logp

B003: MOV
auT
RET

OTDATA?

AL ENAET
FDCEXT,AL
AL, FOCEXT
AL, 02H
B003

AL, FLCDAT
AL

ECO2

AL, DISUT
FDCEXT, AL

+SET FOR INCREMENTIN TRANSFER
+SET ENRBLE WAIT FF ON THE FDC

+INFUT FROK WAIT PORT

+TEST FCOR INTERRUPT

+IF INTERRUF ABORT THE TRANSFER
+GET THE BYTE

sFUT IT IN MEMORY

+DECREMENT COUNT AND DO AGAIN IF
TNOT O

sDISABLE THE WAIT FF

+OTDATA OUTPUTS A BLOCK OF DATA FROM MEMCRY TG A SECTOR ON THE
+DISK. CX CONTAINS THE NUMBER OF BYTES TO OUTFUT.

CLD

HOV
out

BO11: IN
TEST
JZ
LoDS
out
Loop

AL ENANT
FDCEXT. AL
AL.FDCEXT
AL,G2H
B012

AL
FDCDAT AL
Bo11

+SET FOR INCREMENTING TRANSFER

JENABLE WAIT FF

*WAIT TILL INTERRUFT OF DREQ ASSERTED
+TEST FOR INTERRUFT ASSERTED

+IF DMAREQ NOT ASSERTED ABORT

+GET DATA TO SEND

+SEND BYTE TO FDC

+DECREMENT COUNT AND DO AGAIN IF

1l
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£ tNOT 0

=27DC B8O B012: MOV AL, DISHT '

=27DE E610 out FOCEXT, AL iDISABLE WAIT FF
=27E0 C3 RET

= SENSE?

+SENSE INTERRUPT COMAND! ISSUSE A SENSE INTERRUFT COMAND TO THE
tFDC. THIS WILL CLEAR A PENDING INTERRUPT SIGNAL FROM THE

*FDC OR ACT AS A NOP IF AN INTERRUFT IS NOT PENDING. THIS IS

= +USEFUL FOR PLACING THE FBC IN A KNOWN STATE

=27E1 BOOB KoV AL, 08H +GET SENSE INTERRUPT COMMAND

=27E3 EBY7FF 277D CALL  OUTFDC SOUTPUT THE COMMAND

=27E4 EBAGFF 278F CALL  INFDC $GET FIRST RESULT BYTE
=27E9 2EA22028 KOV CS:i5T0.AL ISAVE BYTE

=27ED EB9FFF 278F CALL  INFDC JCET SECOND RESULT BYTE
=27F0 2EA22128 MOV CSiST1.AL ISAVE IT

=27F4 C3 RET

= RECALS

= tRETURNS THE DRIVE SPECIFIED IN UNIT TO THE HOME POSITION.
=27F5 EBEGFF 27E1 CALL  SENSE SGET FIC TO KNOWN STATE
=27F8 B007 MOV AL.G7H GET RECAL COMMAND

=27FA EBBOFF 277D CALL  OUTFIDC SSEND TO FIC

=27FD 2EA01628 KOV AL.CS:UNIT $GET UNIT TO HOME

=2801 EE79FF 2770 CALL  OUTFIC SSTARTS RECAL OFERATION
=2804 EB0400 2806 CALL  WTINT IWAIT TILL DONE

=2807 EBD7FF 27E1 CALL  SENSE $CLEAR INTERRUPT

=280A C3 RET

= WTINT!

= WAITS FOR THE INTERRUPT SIGNAL FROM THE FIC TO BECOHE VALID
=280B BOBO KOV AL,DISWT :

=280D E410 ouT FOCEXT,AL sHAKE SURE WAIT ENABLE FF OFF
=280F E410 WTINTL: IN AL,FOCEXT $GET FDC STATUS FROM ENTERNAL FORT
=2311 ABO1 TEST  AL,O1H $TEST FOR INTERRUF ASSERTED
=2813 74FA 260F J NTINT1 s IF NOT ASSERTED WAIT

=2815 (3 RET

+DATA AREA PART OF CODE SEGMENT

=2816 FF UNITT DB OFFH

= 2817 I0FB  EQU $

=2817 00 CEND DB 0

=2818 00 UKIT DB 0

=2819 00 YL IB 0

=2814 00 HEAD DB 0

=281B 00 SECT DB 0

=281C 00 NBYTES DB 0

=281D 1A EOT DB 2% LAST SECTOR NUMEER
=281E 07 GPL DB 07

=21F 60 I DB 128 NUNBER OF EYTES FER SECTOR
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= 2820
=2820 00
=2621 00
=2822 00
=2823

2828

262B 00
282C 00
2820 0000
282F 0000

2831 0DOAQDOA
2835 53593354454D
2047454E4352
415445442033
2F30362F3831
284F 0DOACO

2850 0DOA

2852 494E54455252
535054205452
41502048414C
34

2885 0DOA

RSLT  EOU $
§10 IB 0
§T1 DB 0
812 B 0

RS 8

(PRERERRR288eRttltt08ittetiteriiatistitity

B § X
2 § DATA AREAS X
| X

R R0 8st00088dbRsttttutietititesetsestessit
DATA_OFFSET EGU OFFSET $

DSEG

ORG DATA_OFFSET +CONTIGUOUS WITH CODE SEGHENT
IOBYTE DE ~ 0
DISK  TB 0 +DISK NUMBER
DHA_ADR D 0 +DNA OFFSET INTO DMA BASE SEG
DMA_SEG D 0 DA BASE SEGMENT

IF LCADER_BIGS

SICNON [B CRsLF.CR/LF
DB 'CP/M-B6 VERSION 1.0',CR,LF,0

ENDIF  7LOADER_BIOS

IF NOT LOADER_BIOS

SIGNON DB CRsLF,CR/LF
IB "SYSTEM GENERATED 3/06/81

- IB CR(LF,0

. .

ENDIF  INOT LOADER.BIGS

INT_TRP DB CR,LF
DB "INTERRUFT TRAP HALT”

IB CR.LF

H SYSTEM MEMORY SEGMENT TABLE

FAGE

13
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2867 01
2868 DEO2
286A 2200

" n

286C

=284C 98280000
=2870 00000000
=2874 B3288C28
=2878 54293529
=287C 98280000
=2880 00000000
=2684 B5288C28

=2888 BIN464Y

286C
=288C 1A00
=288E 03
=288F 07
=2890 00
=2891 F200
=2893 IF00
=26895 CO
=2896 00
=287 1000
=2899 0200
= 2898
=289 01070013

=289F 19050811
=28A3 1703090F

=28A7 1502080E
=28AB 141A060C
=28AF 12180404
=28B3 1016
001F

0010

m uw ou "on

MUl e Mave e N e A lA LY WM AW W R

SEGTABLE DE ! 71 SEGMENTS
DU TPASEG +1ST SEC STARTS AFTER BIOS

DW TPA_LEN
- INCLUDE SINGLES.LIB ;READ IN DISK DEFINITIONS
’ DISKS 2
drbase equ $ tBase of Disk Parameter Blocks

dre0  dw x1t0,0000h tTranslate Table

dw 0000h, 0000k iScratch Ares
dw dirbuf,deb0 sDir Buff, Parm Block
dw csv0,alvl 1Check, Alloc Vectors
drel  dw x1t1,0000h tTranslate Table
dw 0000, 0000k 1Scratch frea
dw dirbuf,debl :Dir Buff, Parm Block
dw csvlsalvl 1Check, Alloc Vectors
H DISKDEF 0+1,26,6:1024,243,64,64:2
H 1944 128 Byte Record Capacity
H 2430 Kilobyte Drive Caracity
H 64¢ 32 Byte Directory Entries
H 64: Checked Directory Entries
H 128! Records / Extent
! ¢ Records / Block
H 26% Sectors / Track
H ¢ Reserved Tracks
H + Sector Skew Factor
drb0  esu offset § sDisk Parameter Block
dw 26 iSectors Fer Track
dhb 3 +Block Shift
db 7 1Block Mask
db 0 sExtnt Mask
dw 242 sDisk Size - 1
du 83 sDirectory Max
db 192 sAllochd
db 0 tAllocl
du 16 +Check Size
dw 2 10ffset
xIt0  ewu offset $ +Translate Table
db 1,7:13,19
db 25,5:11,17
db 23:3,9,15
db 21,2,8,14
db 20,26,6,12
db 18,24,4,10
db 16,22
als0  esu 3 tAllocation Vector Size
css0  eau 14 sCheck Vector Size
DISKDEF 1.0

Disk 1 is the same as Disk 0

L g 1"
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286C
001F
0010
2898

L L IO | | I O T T R [ A | IO [ I 11

= Q0DE
=2993 00

2994
2904
2904
020E

0022
2904 00

0000

0000
0002

0004

0380
0382

SUURLLY LUMDLUOHOO

drh0
als0
css0
x1t0
ENDEF

LUDIUCIALLY BRJAL 44U wiailn F ALt

sEauivalent Parameters

tSame Allocation Vector Size
1Sane Checksun Vector Size
15ane Translate Table

Uninitialized Scratch Memory Follows!

debi equ
alsl equ
cssl equ
xltl e
L
:
beddat equ
dirbuf rs
alvl rs
csvl rs
alvl rs
csvl rs
enddat esu
datsiz esu

y db *
LOC_STK RN 32

offset §
128

als0
cssl

alsl

cssl

offset §

of fset $-besdat
0

tStart of Scratch Area

sDirectory Buffer
sAlloc Vector

1Check Vector

tAlloc Vector

iCheck Vector

tEnd of Scratch Area
15ize of Scratch Ares
sMarks End of Module

sLOCAL STACK FOR INITIALIZATION
STKBASE EQU OFFSET ¢

LASTOFF EQU OFFSET $
TPA_SEG EQU (LASTOFF+0400H+15) / 14
TPALEN EQU 01000H - TPA_SEG
sFILL LAST ADDRESS FOR GENCMD

DB 0

Hp800808400800000000000t00st00ebetiitteotnetsl

b |
H
3 |

DSEG
ORG

INTO.OFFSET

i
DUMMY DATA SECTION b
 {
200000000080 0eitbereoteitotectventbinisesss
0 +ABSOLUTE LOW MEMORY
0 +( INTZRRUPT VECTORS)
R¥ 1
R 1

INTO_SEGHENT

*
¥

PAD TO SYSTEM CALL VECTOR

R

BDOS_OFFSET
BDOS_SEGMENT

END

2% BDOS_INT-1)

RW 1
R 1

END OF ASSEMBLY. NUMBER OF ERRORS: 0. USE FACTOR: 42
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