8271/8271-6
PROGRAMMABLE FLOPPY DISK CONTROLLER

= IBM 3740 Soft Sectored Format Compatible = Intemal CRC Generation and Checking

= Programmable Record Lengths = Programmable Step Rate, Settle-Time, Head

Load Time, Head Unload Index Count
a Multi-Sector Capability

.a0™™ aETM
a Maintain Dual Drives with Minimum Software u Fully MCS-80™ and MCS-85 Compatible

rh Expandable to 4 Drives
Overhead Expan 0 4 Driv = Single +5V Supply

= Automatic Read/Write Head Positioning and
Veritication = 40-Pin Package

The Intel® 8271 Programmable Floppy Disk Controller (FDC) is an LSt component designed to interface one to 4 floppy
disk drives to an 8-bit microcomputer system. Its powerful control functions minimize both hardware and software
overhead normally associated with floppy disk controllers.
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Figure 1. Block Diagram Figure 2. Pin Configuration
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Table 1. Pin Description

Pin Pin
Symbol No. Type Name and Function Symbol No. | Type Name and Function
Vee 40 +5V Supply. Fault Reset/ 1 (o] Fault Reset: The optional
OPO fault reset output line is used

GND 20 Ground. to reset an error condition

which is latched by the drive:

Clock 3 | Clock: A square wave clock. If this line is not used for a

fault reset it can be used as

Reset 4 | Reset: A high signal on the an optional output line. This
reset input forces the 8271 to line is set with the write spe-
an idle state. The 8271 re- cial register command.
mains idle untila command is
issued by the CPU. The out- Write Enable 35 0 Write Enable: This signal
put signals of the drive inter- enables the drive write logic.
face are forced inactive
(LOW). Reset must be active Seek/Step 36 o} Seek/Step: This multi-
for 10 or more ¢lock cycles. function line is used during

drive seeks.

cs 24 ! Chip Select: The I/O Read
and 1/O Write inputs are Direction 37 (0] Direction: The direction line
enabled by the chip select specifies the seek direction.
signal. A high level on this pin steps

the R/W head toward the

DB,-DB, 19-12 o] Data Bus: The Data Bus lines spindle (step-in), a low level
are bidirectional, three-state steps the head away from the
lines (8080 data bus com- spindle (step-out).
patible).

Load Head 38 (6] Load Head: The load head

WR 10 | Write: The Write signal is line causes the drive to load
used to signal the control the Read/Write head against
logic that a transfer of data the diskette.
from the data bus to the 8271
is required. Low Current | 39 0 Low Current: This line

notifies the drive that track 43

RD 9 1 Read: The Read signal is or greater is selected.
used to signal the control
logic that a transfer of data Ready 1, 5 ! Ready 1: These two lines in-
from the 8271 to the data bus Ready 0 32 dicate that the specified drive
is required. is ready.

INT 11 o) interrupt: The interrupt sig- Fault 28 I Fault: Thislineis used by the
nal indicates that the 8271 drive to specify a file unsafe
requires service. condition.

As-Ag 22-21 | Address Line: These two —_— .
lines are CPU Interface Reg- Count/OPI 30 ' Count/OPI: If the optional
ister select lines. seek/direction/count seek

mode is selected, the count

DRQ 8 0 Data Request: The DMA pin receives pulses to step
request signal is used to re- the R/W head to the desired
quest a transfer of data be- track. Otherwise, this line can
tween the 8271 and memory. be used as an optional input.

DACK 7 t Data Acknowledge: The —

DMA acknowledge signal Write Protect| 33 i Write Protect: This signal

notifies the 8271 that a DMA specifies that the diskette in-

cycle has been granted. For serted is write protected.

non-OMA transfers, this sig-

nal should be driven in the TRKO 31 o Track Zero: This signal indi-

manner of a “Chip Select.” cates when the R/W head is
positioned over track zero.

Select 1- 6 0 Selected Drive: These lines

Select 0 2 are used to specify the Index 34 I Index: The index signal gives

selected drive. These lines
are set by the command byte.

an indication of the relative
position of the diskette.
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Table 1. Pin Description (Continued)

Pin

Symbol No. | Type Name and Function

PLO/SS 25 I Phase-Locked Oscillator/
Single Shot: This pin is used
to specify the type of data
separator used.

Write Data 29 0 Write Data: Composite write

data.

Unseparated | 27 | Unseparated Data: This
Data input is the unseparated data
and clocks.

Data Window| 26 | Data Window: This is a data
window established by a
single-shot or phase-locked

oscillator data separator.

INSYNC 23 (0] Input Synchronization: This

line is high when 8271 has at-
tained input-data synchroni-
zation, by detecting 2 bytes ot
zeros followed by an ex-
pected Address Mark. It will
stay high until the end of the
1D or data field.

FUNCTIONAL DESCRIPTION

General

The 8271 Floppy Disk Controlier (FDC) interfaces either
two single or one dual floppy drive to an eight bit
microprocessor and is fully compatible with Intel's
new high performance MCS-85 microcomputer system.
With minimum external circuitry, thisinnovative controtler
supports most standard, commonly-available flexible disk
drives including the mini-floppy.

The 8271 FDC supports a comprehensive soft sectored
format which is IBM 3740 compatible and includes
provision for the designating and handling of bad tracks. It
is a high level controller that relieves the CPU (and user) of
many of the control tasks associated with implementing a
floppy disk intertace. The FDC supports a variety of high
tevel instructions which allow the user to store and retrieve
data on a floppy disk without dealing with the low level
details of disk operation.

In addition to the standard read/write commands, a scan
command is supported. The scan command allows the
user program to specify a data pattern and instructs the
FDC to search for that pattern on a track. Any application
that is required to search the disk for information (such as
point of sale price lookup, disk directory search, etc.), may
use the scan command to reduce the CPU overhead. Once
the scan operation is initiated, no CPU intervention is
required.

CPU Interface Description

This interface minimizes CPU involvement by supporting
a set of high level commands and both DMA and non-DMA
type data transfers and by providing hierarchical status
information regarding the result of command execution.

The CPU utilizes the control intertace (see the Block
diagram) to specity the FDC commands and to determine
the result of an executed command. This interface is
supported by five Registers which are addressed by the
CPU via the A1, Ao, RD and WR signals. If an 8080 based
system is us-eizhe RD and WR signals can be driven by
the 8228's 1/OR and T/OW signals. The registers are
defined as follows:

Command Register

The CPU loads an appropriate command into the
Command Register which has the following format:

Ay Ag Dy D¢ Ds D4 D3 D2 Dy Do

T T TTTTI 1]

L_/t
COMMAND OPCODE

SURFACE/DRIVE
{SELECT 0, 1)

Parameter Register

Accepts parameters of commands that require turther
description; up to five parameters may be required,
example:

Ar Ao D7 Dg D5 Dy D3 D2 Dy Do

Cor T 1T TT T 111
/

]

EXPECTED PARAMETER

Result Register

The Result Register is used to supply the outcome of FDC
command execution {such as a good/bad completion) to
the CPU. The standard Resulit byte format is:

Ay Ag Dy D¢ Ds D¢ D3 D2 Dy Do

ColeTeT T T T 1 Jo]

: NOT USED = 0

COMPLETION CODE

COMPLETION TYPE

DELETED DATA FOUND

NOT USED = 00
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AEGISTERS

STATUS REG. | COMMAND AEG.

RESULT REG. |PARAMETER REG. @

TESY MOOE

————————e WRA DATA
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INTERFACE
CONTROLLER

pe———————— ADDATA
- DAT A WINDOW

DAQ
SAER e PLO/SS

weur [ TRacko
auFFER P COUNT/OPI

0RIVE
IMTEREACE
CONTROLLER

SELECY O
SELECT 1
WR ENABLE

-
QUTPUT f-e LOAD HEAD
BUFFER | o SEEK/STEP
—

DIRECTION

INTERNAL

LOW CURRENT
DATA BUS FAULT RESET/

CPU INTERFACE LJ OISK INTERFACE

Figure 3. 8271 Block Diagram Showing CPU
interface Functions

Status Register
Reflects the state of the FDC.

Ay A9 D7 Dg Ds D4 D3 Dy Dy Dg

Lefel T T } ] ] Jofo

| L__‘
1 = NON-DMA DATA REQUEST

1= INTERAUPT REQUEST

1= RESULT REGISTER FULL

t - PARAMETER REGISTER FULL

1= COMMAND REGISTER FULL

1 = COMMAND BUSY

Reset Register

Allows the 8271 to be reset by the program. Reset must
be active for 11 or more chip clocks.

INT (Interrupt Line)

Another element of the control interface is the Interrupt
line (INT). This line is used to signal the CPU that an FDC
operation has been completed. It remains active until the
result register is read.

DMA Operation

The 8271 can transfer data in either DMA or non DMA
mode. The data transfer rate of a floppy disk drive is high
enough (one byte every 32 usec) to justity DMA transfer.
in DMA mode the elements of the DMA interface are:

DRQ: DMA Request:
The DMA request signal is used to request a transfer of
data between the 8271 and memory.

DACK: DMA Acknowledge:
The DMA acknowledge signal notifies the 8271 thata DMA
cycle has been granted.

ﬁ), WR: Read, Write

The read and write signals are used to specify the
direction of the data transfer.

DMA transfers require the use of a DMA controller such as
the Intel®8257. The function of the DMA controller is to
provide sequential addresses and timing for the transfer
at a starting address determined by the CPU. Counting of
data block lengths is performed by the FDC.

To request a DMA transfer, the FDC raises DRQ. DACK
and RD enabie DMA data onto the bus (independently of
CHIP SELECT). DACK and WR transfer DMA data to the
FDC. If a data transfer request (read or write) is not
serviced within 31 usec, the command is cancelled, a late
DMA status is set, and an interrupt is generated. In DMA
mode, an interrupt is generated at the completion of the
data block transfer.

When configured to transfer data in non-DMA mode, the
CPU must pass data to the FDC in response to the non-
DMA data requests indicated by the status word. The
data is passed to and from the chip by asserting the
DACK and the RD or WR signals. Chip select should be
inactive (HIGH).

REGISTERS

STATUS REG | COMMAND REG

AESULY REG [PARAMETER REG

RESET

WRDATA
o8, 7/ DATA 8US INSYNC
-7 BUFFER

UNSEP DATA
DATA WINDOW

PLOSS

. foe— READY D
2 Ppe— READY 1

3 TRACK §
COUNT 0PI
INDEX
WA PROTECT
FaulY

READ
WRITE
A, —o| mMA
CONTROL %
Ay ——=1 L0GIC <;’> .

SELECT O
SELECT t

WR ENABLE
LOAD HEAD
SEEK/STEP
OIRECTION
LOW CURRENT
FAULY
RESET/OPO

INTERNAL
OATA BUS

CPU INTERFACE —-.J

DISK INTERFACE

Figure 4. 8271 Block Diagram Showing Disk Interface
Functions
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Disk Drive Interface

The 8271 disk drive interface supports the high level
command structure described in the Command Descrip-
tion section. The 8271 maintains the location of bad tracks
and the current track location for two drives. However,
with minor software support, this interface can support
four drives by expanding the two drive select lines (select
0, select 1) with the addition of minimal support hardware.

The FDC Disk Drive Interface has the following major
functions.

READ FUNCTIONS

Utilize the user supplied data window to obtain the clock
and data patterns from the unseparated read data.

Establish byte synchronization.

Compute and verify the ID and data field CRCs.
WRITE FUNCTIONS

Encode composite write data.

Compute the ID and data field CRCs and append them to
their respective fields.

CONTROL FUNCTIONS

Generate the programmed step rate, head load time, head
settling time, head unload delay, and monitor drive
functions.

DATA
SEPARATOR

DATA WINDOW
UNSEPARATED DATA

Data Separation

The 8271 needs only a data window to separate the data
from the composite read data as well as to detect missing
clocks in the Address Marks.

The window generation logic may be implemented using
either a single-shot separator or a phase-locked oscillator.

Single-Shot Separator

The single-shot separator approach is the lowest cost
solution,

The FDC samples the value of Data Window on the leading
edge of Unseparated Data and determines whether the
delay from the previous pulse was a half or full bit-cell
(high input = full bit-cell, low input = half bit-cell).
PLO/SS should be tied to Ground.

Insync Pin

This pin gives an indication of whether the 8271 is
synchronized with the serial data stream during read
operations. This pin can be used with a phase-locked
oscillator for soft and hard locking.

FOUND SYNC & iD MARK
READ 1D FIELD BUT
TRACK OR SECTOR
INCORRECT

/ /

FOUND SYNC & 1D MARK
10 FIELD CORRECT

WRITE DATA
—ro- —3
t WRITE ENABLE
b . SEEK/STEP
DIRECTION
J COUNT/OP)
LOAD HEAD
—ro -~
INDEX DUAL
8271 FLOPPY
FDC TRACK 0 DISK
ORIVE
D SELECT O
t " SELECT Y
: {OW TUARENT
WRITE PROTECT
WRITE FAULT
WRITE FAULT RESET/OPO
—o— -~
AEADY ©
I . READY 1

NOTE: INPUTS TO CHIP MAY REQUIRE RECEIVERS
{AT LEAST PULL UP/DOWN PAIRS).

Figure 5. 8271 Disk Drive Interface

/
FOUND SYNC & DATA MARK
NOT AN ID MARK

/
FOUND SYNC & DATA MARK
READ DATA SECTOR
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DATAWINDOW _
_ RETRIGGERABLE g
UNSEPARATED

Al -———-T——>q SINGLE-SHOT 8271 FDC
DATA

2.85us WINDOW *
Jreorss

*FOR MINI-FLOPPY DATA WINDOW = 5.7usec

Figure 6. Single-Shot Data Separator Block Diagram

c D c c
UNSEPARATED \_/ y t_/_
DATA \_/
tps>100ns ——{  |@—o
DATA "\
WINDOW } \_
toH=0ns -

Figure 7. Single-Shot Data Window Timing

Phase-Locked Oscillator Separator

The FDC samples the value of DataWindow on the leading Insync may be used to provide soft and hard focking
edge of Unseparated Data and determines whether the control for the phase-locked oscillator.
puise represents a Clock or Data Pulse.

PLO/SS should be tied to Vcc (+5V).

DATA WINDOW

UNSEPARATED
DATA ——d PLO

8271 FDC

IN SYNC*

*OPTIONAL

Figure 8. PLO Data Separator Block Diagram
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c D c c

UNSEPARATED \

DATA \/ Y/ \/
— fe— tpg>50ns

*DATA
WINDOW

—! a——tpH=>0ns

*DATA WINDOW MAY BE 180° OUT OF PHASE IN PLO DATA SEPARATION MODE.

Figure 8. PLO Data Window Timing

Disk Drive Control Interface Write Enable

The disk drive control interface performs the high level The Write Enable controls the read and write functions of a
and programmable fiexible disk drive operations. It flexible disk drive. When Write Enable is a logical one, it
custom tailors many varied drive performance parameters enables the drive write electronics to pass current through
such as the step rate, settling time, head load time, and the Read/Write head. When Write Enable is a logical zero,
head unioad index count. The.following is the description the drive Write circuitry is disabled and the Read/Write
of the control interface. head detects the magnetic flux transitions recorded on a

diskette. The write current turn-on is as follows.

WRITE DATA rL r'l J—l n
—{  je—twe po—twE —]

WRITE ENABLE I I

Tus< tyg < 3us

Figure 10. Write Enable Timing

AFN-00223B
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Seek Control The Direction pin is a control level indicating the direction
Seek Control is accomplished by Seek/Step, Direction, in which the R/W head is stepped. A logic high level on th.is
and Count pins and can be implemented two ways to line moves the head toward the spindle (step-in). A logic
provide maximum flexibility in the subsystem design. One low level moves the head away from the spindle (step-out).

instance is when the programmed step rate is not equal to
zero. In this case, the 8271 uses the Seek/Step and
Direction pins (the Seek/Step pin becomes a Step pin).
Programmable Step timing parameters are shown.

Another instance is when the programmable step rate is
equal to zero, in which case the 8271 holds the seek line
high until the appropriate number of user-supplied step
pulses have been counted on the count input pin.

DIRECTION

. ‘4—(
SEEK/STEP M | 1
M— = -

tps=tpg~tsp =10us
STANDARD: Tms< tg < 255ms
MINI-FLOPPY: 2ms < tg < 510ms

Figure 11. Seek Timing

DIRECTION
— le— tps — tso
SEEK/STEP
| e tsc — L tcs
COUNT |
l“ tc "L"l_“’c LAST COUNT

tps=tsp =tcs=10us
tsc > 1[15
tpe = 20us
tc > 1ms

Figure 12. Seek/Step/Count Timing
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Head Seek Settling Time

The 8271 allows the head settling time to be programmed
from 0 to 255ms, in increments of 1ms.

The head settling time is defined as the interval of time
from completion of the last step to the time when reading
or writing on the diskette is possible (R/W Enable). The
R/W head is assumed loaded.

SEEK OR LAST STEP

. LAST STEP COMPLETE

WRITE/READ ENABLE

'tsw ———i

STANDARD: 0< *tgy <255ms

MINI-FLOPPY: 0 <*tgw< 510ms

*R/W HEAD IS ASSUMED LOADED.

Figure 13. Head Load Settling Timing

Load Head

When active, load head output pin causes the drive's
read/write head to be loaded on the diskette. When the
head is initially loaded, there is a programmed delay (0 to
60ms in 4ms increments) prior to any read or write
operation. Provision is also made to unload the head
following an operation within a programmed number of
diskette revolutions.

LOAD HEAD

EARLIEST WRITE ENABLE
OR INTERNAL READ DATA _

Yw—

STANDARD: 0< t y < 60ms

MINI-FLOPPY: 0 < t, y < 120ms

Figure 14. Head Load to Read/Write Timing
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Index

The index input is used to determine “Sector not found”
status and to initiate format track/read ID commands and
head unload Index and Count operations.

tpy ——]

tp; = 0.5us

Figure 15. Index Timing

Track 0

This input pin indicates that the diskette is at track 0.
During any seek operation, the stepping out of the
actuator ceases when the track 0 pin becomes active.

Select 1,0

Only one drive may be selected at a time. The
Input/Output pins that must be externally qualified with
Select 0 and Select 1 are:

Unseparated Data
Data Window

Write Enable
Seek/Step
Count/Optional Input
Load Head

Track 0

Low Current

Write Protect

Write Fault

Fault Reset/Optional Qutput
Index

When a new set of select bits is specified by a new com-
mand or the FDC finishes the index count before head
unioad, the following pins will be set to the 0 state:

Write Enable (35)
Seek/Step (36)
Direction (37)

Load Head (38)

Low Head Current (39)

The select pins will be set to the state specified by the
command or both are set to zero following the index
count before head unload.

Low Current

This output pin is active whenever the physical track
location of the selected drive is greater than 43. Generally

this signal is used to enable compensation for the lower
velocities encountered while recording on the inner
tracks.

Write Protect

The 8271 will not write to a disk when this input pin is
active and will interrupt the CPU if a Write attempt is made.
Operations which check Write Protect are abarted if the
Write Protect line is active.

This signal normally originates from a sensor which
detects the presence or absence of the Write Protect
hole in the diskette jacket.

Write Fault and Write Fault Reset

The Write Fault input is normally latched by the drive
and indicates any condition which could endanger data
integrity. The 8271 interrupts the CPU anytime Write
Fault is detected during an operation and immediately
resets the Write Enable, Seek/Step, Direction, and Low
Current signals. The write fault condition can be cleared
by using the write fault reset pin. if the drive being used
does not support write fault, then this pin should be
connected to V¢ through a pull-up resistor.

Ready 1,0

These two pins indicate the functional status of the disk
drives. Whenever an operation is attempted on a drive
which is not ready, an interrupt is generated. The inter-
tace continually monitors this input during an operation
and if a Not Ready condition occurs, immediately ter-
minates the operation. Note that the 8271 latches the
Not Ready condition and it can only be reset by the exe-
cution of a Read Drive Status command. For drives that
do not support a ready signal, either one can be derived
with a one shot and the index pulse, or the ready inputs
can be grounded and Ready determined through some
software means.

A AN A e
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PRINCIPLES OF OPERATION

As an 8080 peripheral device, the 8271 accepts commands
from the CPU, executes them and provides a RESULT
back to the 8080 CPU at the end of command execution.
The communication with the CPU is established by the
activation of CS and RD or WR. The A1, Ap inputs select
the appropriate registers on the chip:

3

DACK

r
>
o

Operation

Read Status
Write Command
Read Result
Write Parameter
Write Reset Reg.
Write Data

Read Data

Not Allowed

OO QO b vk b = =

0
Ooaa0000CO0 c,,l
XXX 20000
(X XO+-200
X =2 000 = 0O~

The FDC operation is composed of the following
sequence of events.

8080 WRITES THE COMMAND AND PARAMETERS INTO
THE 8271 COMMAND AND PARAMETER REGISTERS.

COMMAND PHASE
EXECUTION PHASE
RESULT PHASE

THE 8271 1SON ITS OWN TO CARRY OUT THE COMMANDS.

THE 8271 SIGNALS THE CPU THAT THE EXECUTION HAS
FINISHED. THE CPU MUST PERFORM A READ OPERATION
OF ONE OR MORE OF THE REGISTERS TO DETERMINE
THE QUTCOME OF THE OPERATION.

= 1

READ FDC
STATUS
REGISTER

COMMAND
BUSY BIT SET

INITIALIZE
DMA CHANNEL
(SEE FIGURE 19)

WRITE FDC
COMMAND
REGISTER

{(MORE)
NO PARAMETERS
REQUIRED
?

YES

READ FOC

’ STATUS

REGISTER

PARAMETER
FULL BIT SET

ENTER WRITE FDC
EXECUTION PARAMETER -’
PHASE REGISTER

Figure 16. Passing the Command and Parameters
" to the 8271

The Command Phase

The software writes a command to the command register.
As a function of the command issued, from zero to five
parameters are written to the parameter register. Refer to
diagram showing a flow chart of the command phase.
Note that the flow chart shows that acommand may not be
issued if the FDC status register indicates that the device
is busy. Issuing a command while another command is in
progress is illegal. The flow chart also shows a parameter
buffer full check. The FDC status indicates the state of the
parameter buffer. If a parameter is issued while the
parameter buffer is full, the previous parameter is over
written and lost.

START

STANDARD
RESULY
RETURNED
?

IMMEDIATE

RESULT

RETURNED
?

NO

( READ FDC
l STATUS

REGISTER

COMMAND
BUSY BIY SET
?

ENTER ! R
RESULT
PHASE ( END ’

NOTE:

STANDARD RESULT RETURNED CAN BE
DETERMINED BY MASKING QUT THE
DRIVE SELECT BITS OF THE COMMAND -
BYTE (BITS 7 AND 6) AND CHECKING
FOR A VALVE OF LESS THAN 2C1g (IF
LESS THAN 2C16, STANDARD RESULY
IS RETURNED).

MMEDIATE RESULT RETURNED CAN
BE DETERMINED BY ADDITIONALLY
MASKING OUT BITS 5 AND 4 OF THE
COMMAND BYTE AND CHECKING FOR
A VALUE OF Cyg OR GREATER (IF C1g
OR GREATER, IMMEDIATE RESULT
RETURNED)

Figure 17. Checking for Result Type Foliowing 8271
Command and Parameters

The Execution Phase

During the execution phase the operation specified
during the command phase is performed. During this
phase, there is no CPU involvement if the system utilizes
DMA for the data transtfers. The execution phase of each
command is discussed within the detailed command
descriptions. The following table summarizes many of the
basic execution phase characteristics.
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EXECUTION PHASE BASIC CHARACTERISTICS

The following table summarizes the various commands
with corresponding execution phase characteristics.

Table 2. Execution Phase Basic Characteristics

1 2 3 4 5 6 7 8
Deleted Write/ Seek Completion
COMMANDS Data Head Ready Protect Seek Check Resuit Interrupt
SCAN DATA SKIP LOAD N X YES YES YES YES
SCAN DATA AND XFER LOAD J X YES YES YES YES
DEL DATA
WRITE DATA X LOAD J J YES YES YES YES
WRITE DEL DATA X LOAD J J YES YES YES YES
READ DATA SKIP LOAD J X YES YES YES YES
READ DATA AND XFER LOAD J X YES YES YES YES
DEL DATA ‘
READ ID x LOAD J x YES NO YES YES
VERIFY DATA AND XFER LOAD S/ X YES YES YES YES
DEL DATA
FORMAT TRACK X LOAD J YES NO YES YES
SEEK X LOAD Y X YES NO YES YES
READ DRIVE STATUS X - X X NO NO NOTE 5 NO
SPECIFY X - X X NO NO NO NO
RESET X UNLOAD X X NO NO NO NO
R SP REGISTERS X - X X NO NO NOTE 6 NO
W SP REGISTERS X - X X NO NO NO NO
Note: 1. "x" — DON'T CARE 2. "'" — check 3. "-" — No change 4. "y" — Check at end of operation 5. See "READ DRIVE STATUS" command.
6. See “READ SPECIAL REGISTER" command,

Explanation of the execution phase characteristics table.
1. Deleted Data Processing

1f deleted data is encountered during an operation that
is marked skip in the table, the deleted data record is
not transferred into memory, but the record is counted.
For example, if the command and parameters specify a
read of five records and one of the records was written
with a deleted data mark, four records are transferred
to memory. The deleted data flag is set in the result
byte. However, if the operation is marked transfer, all
data is transferred to memory regardiess of the type of
data mark.

. Head

The Head column in the table specifies whether the
Read/Write head will be loaded or not. If the table
specifies load, the head is loaded after it is positioned
over the track. The head loaded by acommand remains
loaded until the user specified number of index pulses
have occurred.

. Ready

The Ready column indicates if the ready line (Ready
1, Ready 0) associated with the selected drive is
checked. A not ready state is latched by the 8271 un-
til the user executes a read status command.

4. Write Protect

The operations that are marked check Write Protectare
immediately aborted if Write Protect line is active atthe
beginning of an operation.

. Seek

Many of the 8271 commands cause a seek to the
desired track. A current track register is maintained for
each drive or surface.

. Seek Check

Operations that perform Seek Check verify that
selected data in the ID field is correct before the 8271
accesses the data field.

AFN-002238
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CPU INTERRUPT POLLED INTERRUPT

C START ) C START )
READ FOC
STATUS
foc REGISTER
NO INTERRUPT }
?

INTERRUPT
REQUEST BIT
SET

READ
RESULT
BYTE READ
RESULT
BYTE
!
¢ END ) C END )

Figure 18. Getting the Result

_The Result Phase

During the Result Phase, the FDC notifies the CPU of the
outcome of the command execution. This phase may be
initiated by:

1. The successful completion of an operation.
2. An error detected during an operation.

PROGRAMMING
A, Ao CS RD CS WR
0 0 Status Reg Command Reg
0 1 Result Reg parameter Reg
1 0 — Reset Reg
1 1 — —

STATUS REGISTER
FDC Status

0, Dy Dg D, Dy D, D, D,
CTTTTT Tole]

NON-DMA MODE
INTERRUPT REQ
RESULT REG FULL

COMMAND BUSY
COMMAND REG FULL
PARAMETER REG FULL

Bit 7: Command Busy

The command busy bit is set on writing to the command
register. Whenever the FDC is busy processing a
command, the command busy bit is set to aone. This bitis
set to zero after the command is completed.

Bit 6: Command Full

The command full bit is set on writing to the command
buffer and cleared when the FDC begins processing the
command.

Bit 5: Parameter Full

This bit indicates the state of the parameter buffer. This bit
is set when a parameter is written to the FDC and reset
after the FDC has accepted the parameter.

~

Bit 4: Result Full

This bit indicates the state of the result buffer. It is valia
only after Command Busy bit is low. This bit is set when
the FDC finishes a command and is reset after the result
byte is read by the CPU. The data in the result buffer is
valid only after the FDC has completed a command.
Reading the result buffer while acommand is in progress
yields no useful information.

Bit 3: Interrupt Request

This bit reflects the state of the FDC INT pin. it is set
when FDC requests attention as a resuit of the comple-
tion of an operation or failure to complete an intended
operation. This bit is cleared by reading the result
register.

Bit 2: Non-DMA Data Request

When the FDC is utilized without a DMA controlier, this bit
is used to indicate FDC data requests. Note that in the
non-DMA mode, an interrupt is generated (interrupt
request bit is set) with each data byte written to or read
from the diskette.

Bits 1 and O:
Not used (zero returned).

After reading the Status Register, the CPU then reads the
Result Register for more information.

THE RESULT REGISTER

This byte format facilitates the use of an address table
to look up error routines and messages. The standard
result byte format is:

D; Dg Dg Dy D3 D2 Dy Do

CoJolT T T T T fo]

\ 7 I\ 7
L— NOT USED = 0

COMPLETION CODE
COMPLETION TYPE
DELETED DATA FOUND
NOT USED = 00

Bits 7 and 6:

Not used {zero returned).

Bit 5:

Deleted Data Found: This bit is set when deleted data is
encountered during a transaction.
Bits 4 and 3: Completion Type

The completio'n type field provides general information
regarding the outcome of an operation.

The completion type field provides general information
regarding the outcome of an operation.

Completion
Type Event
00 Good Completion — No Error
01 System Error — recoverable errors;
10 operator intervention probably required
tor recovery.
11 Command/Drive Error — either a program

error or drive hardware failure.
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Bits 2 and 1: Completion Code

The completion code field provides more detailed

information about the completion type (See Table).

It is important to note the hierarchical structure of the
result byte. In very simple systems where only a GO-NO
GO result is required, the user may simply branch on a
zero result (a zero result is a good completion). The next

Completion  Completion level of complexity is at the completion type interface. The
Type Code Event completion type supplies enough information so that the
00 00 Good Completion/ software may distinguish between fatal and non-fatal
Scan Not Met errors. If a completion type 01 occurs, ten retries should
00 01 Scan Met Equal be performed before the error is considered unre-
00 10 Scan Met Not Equal coverable.
00 11 —_—
01 00 Clock Error
01 01 Late DMA The Completion Type/Completion Code interface sup-
01 10 ID CRC Error plies the greatest detail about each type of completion.
(1)2) ;(1) gfitvae%%tc:;;z; This interface is used when detailed information about the
10 01 Write Protect transaction completion is required.
10 10 Track 0 Not Found
10 11 Write Fault .
11 00 Sector Not Found Bit 0:
11 01 —_— Not used (zero returned).
11 10 ——
11 1 —
Table 3. Completion Code interpretation
Detinition interpretation

Successful Completion/
Scan Not Met

Scan Met Equal

Scan Met Not Equal

Clock Error

.

Late DMA

1D Fietd CRC Error

Data Field CRC Error

Drive Not Ready

Write Protect

Track 00 Not Found

Write Fault

Sector Not Found

The diskette operation specified was completed without error. If scan operation
was specified, the pattern scanned was not found on the track addressed.

The data pattern specified with the scan command was found on the track
addressed with the specified comparison, and the equality was met.

The data pattern specified with the scan command was found with the
specified comparison on the track addressed, but the equality was not met.

During a diskette read operation. a clock bit was missing (dropped). Note that this
function is disabled when reading any of the ID address marks fwhich contain
missing clock pulses). If this error occurs, the operation is terminated immed)-
ately and an interrupt is generated

During either a diskette reaa or write operation, the data channel did notrespond
within the allotted time interval to prevent data from being overwritten or lost This
error immediatety terminates the operation and generates an interrupt

The CRC word (two bytes' derived from the data read in an {D field did not match
the CRC word written in the ID field when the track was formatted. If this error
occurs, the associated diskette operation is prevented and no data is transferred.

During a diskette read operation. the CRC word derived from the data field read
did not match the data field CRC word previously written If this error occurs. the
data read from the sector should be considered invalid,

The drive addressed was not ready. This indication is caused by any of the
following conditions:

1. Drive not powered up

2. Diskette not loaded

3. Nen-existent drive addressed

4. Drive went not ready during an operation

Note that this completion code is cleared only through an FDC read drive
status command.

A diskette write operation was specified on a wrnte protected diskette. The
intended write operation is prevented and no data is written on the diskette.

During a seek to track 00 operation, the drive failed to provide a track 00
indication after being stepped 255 times.

This error is dependent on the drive supported and indicates that the fauit:nputto
the FDC has been activated by the drive.

Either the sector addressed could not be found within one complete revolution of
the diskette (two index marks encountered) or the track address specified did not
match the track address contained in the ID field. Note that when the tratk
address specified and the track address read do not match. the FOC automatically
increments its track address register (stepping the drive to the next track! and
again compares the track addresses. If the track addresses still do not match, the
track address register is incremented a second time and another comparison is
made before the sector not found completion code is set.
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INITIALIZATION

Reset Command
Ay Ao Dy D¢ Ds D4 D3 Dy Dy Dg

PAR: 1 [ 0 0 0 0 0 [} 0 1

PAR: 1 [ 0 0 0 0 [} ] 0 0

Function: The Reset command emulates the action of
the reset pin. It is issued by outputting a one followed
by a zero to the Reset register.

1. The drive control signals are forced low.

2. An in-progress command is aborted.

3. The FDC status register fiags are cleared.

4. The FDC enters an idie state until the next command is
issued.

Reset must be active for 10 or more clock cycles.

SPECIFY COMMAND

Many of the interface characteristics of the FDC are
_specified by the systems software. Prior to initiating any
drive operation command, the software must execute
the three specify commands. There are two types of
specify commands selectable by the first parameter
issued.

First Parameter Specify Type

ODH Initialization
10H Load bad Tracks Surface ‘0’
18K Load bad Tracks Surface ‘1’

The Specify command is used prior to performing any
diskette operation (including formatting of a diskette) to
define the drive's inherent operating characteristics and
also is used following a formatting operation or
installation of another diskette to define the locations of
bad tracks. Since the Specify command only loads
internal registers within the 8271 and does not involve an
actual diskette operation, command processing is limited
to only Command Phase. Note that once the operating
characteristics and bad tracks have been specified for
a given drive and diskette, redefining these values need
only be done if a diskette with unique bad tracks is to be
used or if the system is powered down.

Initialization:

A, A, o, D¢ O D, 0, 0, 0, 2%
CMD: 0 [} [} 0 1 1 0 1 0 1
PAR: 1] 1 0 [+] 0 0 1 1 0 i :
PAR: 0 1 STEP RATE"
PAR: 0 1 HEAD SETTLING TIME*®
PAR: 0 1 INDEX CNT BE FORE HEAD LOAD TIME*

HEAD UNLOAD®

*Note: Mini-floppy parameters are doubied.

Parameter 0 — 0DH = Select Specify Initialization.
Parameter 1 — D7-Dg = Step Rate (0-255ms in 1ms steps).
Parameter 2 — D7-Dg = Head Settling Time (0-255ms in 1
ms steps). {0-510ms in 2ms steps} () = standard,
{}=mini
Parameter 3 — D7-Da = Index Count — Specities the
number of Revolutions (0-14) which are to occur before
the FDC automatically unioads the R/W head. if 15 is
specified, the head remains loaded.
D3-Do = Head Load Time (0-60ms in steps of 4ms).
{0 — 120ms in 8Bms steps} () = standard, {} = mini

Load Bad Tracks

Ay A, D, Dy Dy D, Dy D D Dy

cMOD:§ O© [} [} ] ] 1 ] 1 0 1
PAR: 0 1, 0 0 0 1 /0 0 o 0
PAR: o 1 BAD TRACK NO. {
PAR: 0 1 BAD TRACK NO. 2
PAR:] © 1 CURRENT TRACK

Parameter 0: 10H = Load Su:face zero bad tracks
184 = Load Surface one bad track

Parameter. 1:
Bad track address number 1 (Physical Address).

It is recommended to program both bad tracks and cur-
rent track to FF during initialization.

SEEK COMMAND

The seek command moves the head to the specified track
without loading the head or verifying the track.

The seek operation uses the specified bad tracks to
compute the physical track address. This feature insures
that the seek operation positions the head over the correct
track.

When a seek to track zero is specified, the FDC steps
the head until the track 00 signhal is detected.

If the track 00 signal is not detected within (FF)4 steps, a
track 0 not found error status is returned.

A seek to track zero is used to position the read/write head
when the current head position is unknown (such as after
a power up).

Ay Ay Dy Dg Ds Dy D3 Dz Dy Do

SEL | SEL
cmo:oo,]o]1lo!1lolo[1
PAR | © 1 | TRACK ADDRESS 0-255

Seek operations are not verified. A subsequent read or
write operation must be performed to determine if the
correct track is located.

READ DRIVE STATUS COMMAND

This command is used to interrogate the drive status.
Upon completion the result register will hold the final
drive status.

Ay Ag Oy D¢ Ds Da D3 D2 Dy Do
EL
o[ o [ o [F[F ] [0 [r]o]o]

RESULT: EACH BIT INDICATES CURRENT STATE OF INPUT PINS.
Ay Ag Dy D¢ Dg Da Dy DO D, Do

ROY | WR WR | RDY [TRACK[CNT
[o [ I pliamoes]ons: | 2 08
IF A DRIVE NOT READY RESULT IS RETURNED, THE READ STATUS MUST
BE ISSUED TO CLEAR THE CONDITION.

*Note the two ready bits are zero latching. Therefore, to clear the drive
not ready condition, assuming the drive is ready, and to detect it via soft-
ware, one must issue this command twice.
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NON-DMA
OR

SINGLE
ACTUATOR?

( START ) SET NON.DMA
AND/OR
1 SINGLE ACTUATOR
POWER-UP
ALL ORIVES
) SEEK TO
TRACK 0
RESET ON DRIVE 0
INTERFACE
RESEY WAIT FOR
FDC INTERRUPT
SPECIFY
DRIVE
CHARACTERISTICS
SPECIFY
BAD TRACKS
DRIVE 0
T YES
SPECIFY READ
BAD TRACKS RESULTY
RIVE 1 BYTE

1

SEEK TO
TRACK O
ON ORIVE 1

WAIT FOR
INTERRUPT

!

2ND DRIVE
PRESENT

READ
RESULT
BYTE

Figure 19. Initialization of the 8271 by the User

Read/Write Special Registers

This command is used to access special registers within
the 8271.

Ay Ag Dy D¢ Dg Dq D3 D2 [o]] Do
cmo: | o 0 SEL I SSL l COMMAND OPCODE
par: | o 1| REGISTER ADDRESS

Command code:

30w Read Special Register

3AH Write Special Register
For both commands, the first parameter is the register
address; for Write commands a second parameter

specifies data to be written. Only the Read Special
Register command supplies a result.

Table 4. Special Registers

Register Address
Description in Hex Comment
Scan Sector Number 06 See Scan Description
Scan MSB of Count 14 See Scan Description
Scan LS8 of Count 13 See Scan Description
Surface 0 Current Track 12
Surface 1 Current Track 1A
Mode Register 17 See Mode Register
Description
Drive Control Qutput Port 23 See Drive Qutput
Port Description
Drive Control input Port 22 See Drive Input
Port Description
Surface 0 Bad Track 1 10
Surface 0 Bad Track 2 n
Surface 1 Bad Track 1 18
Surface 1 Bad Track 2 19

Mode Register Write Parameter Format

N, Dg Dy O O3 Dy D, Dg

L liJofofolof | ]

= 0 OMA MODE. = 1 NON DMA

= 0 DOUBLE, - 1 SINGLE ACTUATOR

Bits 6 & 7
Must be one.

Bits 5-2

(Not used). Must be set to zero.

*Bit 1

Double/Single Actuator: Selects singte or double actuator
mode. If the single actuator mode is selected, the FDC
assumes that the physical track location of both disks is
always the same. This mode facilitates control of a drive

which has a single actuator mechanism to move two
heads.

*Bit 0

Data Transfer Mode: This bit selects the data transfer
mode. If this bit is a zero, the FDC operates in the DMA
mode (DMA Request/ACK). If this bit is a one, the FDC
operates in non-DMA mode. When the FDC is operating in
DMA mode, interrupts are generated at the completion of
commands. |f the non-DMA mode is selected, the FDC
generates an interrupt for every data byte transferred.

*Bits 0 and 1 are initialized to zero.

AFN-002238



intel

8271/8271-6

Non-DMA Transfers in DMA Mode

If the user desires, he may retain the use of interrupts
generated upon command completions. This mode is
accomplished by selecting the DMA capability, but
using the DMA REQ/ACK pins as effective INT and CS
signals, respectively.

Drive Control Input Port

Reading this port will give the CPU exactly the data that
the FDC sees at the corresponding pins. Reading this
port will update the drive not ready status, but will not
clear the status. (See Read Drive Status Command for
Bit locations.)

Drive Control Output Port Format

0; Dg Dy Dy D3 D; Dy DOp

CITITTI1 111

WRITE ENABLE

SEEK/STEP

DIRECTION

LOAD HEAD

LOW HEAD CURRENT

WRITE FAULT RESET/
OPTIONAL QUTPUT

SELECT O

SELECT 1

Each of these signals correspond to the chip pin of the
same name. On standard-sized drives with write fault
detection logic, bit 5 is set to generate the write fault
reset signal. This signal is used to clear a write fault
indication within the drive. On mini-sized drives, this bit
can be used to turn on or off the drive motor prior to initi-
ating a drive operation. A time delay after turn on may be
necessary for the drive to come up to speed. The regis-
ter must be read prior to writing the register in order to
save the states of the remaining bits. When the register
is subsequently written to modify bit 5, the remaining
bits must be restored to their previous states. '

IBM DISKETTE GENERAL FORMAT
INFORMATION

The IBM Flexible Diskette used for data storage and
retrieval is organized into concentric circular paths or
TRACKS. There are 77 tracks on either one or both sides
(surfaces) of the diskette. On double-sided diskettes, the
corresponding top and bottom tracks are referred to as a
CYLINDER. Each track is further divided into fixed iength
sections or SECTORS. The number of sectors pertrack —
26, 15 or 8 — is determined when a track is formatted and is
dependent on the sector length — 128, 256 or 512 bytes
respectively — specified.

All tracks on the diskette are referenced to a physical
index mark (a small hole in the diskette). Each time the
hole passes a photodetector cell (one revotution of the
diskette), an Index pulse is generated to indicate the
logical beginning of a track. This index pulse is used to
initiate a track formatting operation.

Track Format

Each Diskette Surface is divided into 77 tracks with each
track divided into fixed length sectors. A sector canhold a
whole record or a part of a record. If the record is shorter
than the sector length, the unused bytes are filled with
binary zeros. If a record is fonger than the sector length,
the record is written over as many sectors as its length
requires. The sector size that provides the most efficient
use of diskette space can be chosen depending upon the
record length required.
Tracks are numbered from 00 (outer-most) 1o 76 (inner-
most) and are used as follows:

THKACK 00 reserved as System Label "~ rack

TRACKS 01 through 74 used for data

TRACKS 75 and 76 used as alternates.

Each sector consists of an ID field (which holds a unique
address for the sector) and a data field.

The ID field is seven bytes long and is written for each
sector when the track is formatted. Each ID field consists
of an 1D field Address Mark, a Cylinder Number byte which
identifies the track number, a Head Number byte which
specifies the head used (top or bottom) to access the
sector, a Record Number byte identifying the sector
number (1 through 26 for 128 byte sectors), an N-byte
specifying the byte length of the sector and two CRC
(Cyclic Redundancy Check) bytes.

The Gaps separating the index mark and the ID and data
fields are written on a track when it is formatted. These
gaps provide both an interval for switching the drive elec-
tronics from reading or writing and compensation for rota-
tional speed and other diskette-to-diskette and drive-to-
drive manufacturing tolerances to ensure that data written
on a diskette by one system can be read by another
(diskette interchangeability).

IBM Format Implementation Summary
Track Format

The disk has 77 tracks, numbered physically from 00 to 76,
with track 00 being the outermost track. There are
logicatly 75 data tracks and two alternate tracks. Any two
tracks may be initialized as bad tracks. The data tracks are
numbered logically in sequence from 00 to 74, skipping
over bad tracks (alternate tracks replace bad tracks).
Note: In IBM format track 00 cannot be a bad track.

Sector Format

Each track is divided into 26, 15, or 8 sectors of 128, 256,
or 512 bytes length respectively. The first sector is
numbered 01, and is physically the first sector after the
physical index mark. The logical sequence of the
remaining sectors may be nonsequential physically. The
location of these is determined at initialization by CPU
software.

Each sector consists of an 1D field and a data field. All
fields are separated by gaps. The beginning of each field
is indicated by 6 bytes of (00} followed by a one byte
address mark.

Address Marks

Address Marks are unique bit patterns one byte in length
which are used to identify the beginning of 1D and Data
fields. Address Mark bytes are unique from all other data
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) I Sector 01 I Sector 02 Sector 03 I k
- - ’lD’Fiold Data Field T~ ~ .
=" e N - A — >~
) S.L;'; Gap Gap ﬁf.’:: AM1 CRC | Gap E‘L’:z am2 128, 256, or 512 Bytes CRC Gap §‘V.".; am1 F':m B
© / ®0e o | ® © O
AM2: Data: hex FBor F8
Index FB = data fiekd
Oetacted F8 = control field
(The control field can
in witha Doranf:
;.9* d-u::§ uc:rd @ Pre-index gap.
f‘:‘:::: :"::::I 21:::::‘;?:(’27'!.&"’ @ Post-index gap.
Length @ 6 bytes of zeroes
e 01 for 256 beve por secrer foremat (®  Cyslicredundancy check.
Hex 02 tor 512 byte per sector format The check bvt." are
generated during a write
| operation. They are used
Hex 01 through 1A for 128 byte per sctor tormat diskette during a read operation
‘ Hex 01 ttwough OF for 256 byte per sector format diskette to verify that dats is
Hex 01 thvough 08 for 512 byte per sector format diskette read correctly.
l___ Hex 00 for one-sided diskettes and side 0 of two-sided diskettes @ Post-1D gap.
Hex 01 for side 1 of two -sided diskettas
@ Post-data gap.
L___ Hex 00 through 4A (Decimal 1 through 74. Cylinders 75 and 76
are usad as ahternate cylinders.)
AM1: identifies ID (ieid
b—— Data: hex FE
Clock: hex C7
Figure 20. Track Format
bytes in that certain bit cells do not contain a ctock bit (ali ID Field
other data bytes have clock bits in every bitcell.) There are
four different types of Address Marks used. Each of these MARK | C H R N CRC | CRC
i1s used to identify different types of fields.
Index Address Mark C = Cylinder (Track) Address, 00-74
The Index Address Mark is located at the beginning of H f Head Address
each track and is a fixed number of bytes in front of the R = Record (Sector) Address, 01-26
first record. N = Record (Sector) Length, 00-02
Note: Sector Length = 128 x 2N bytes
1D Address Mark CRC = 16 Bit CRC Character (See Below)
The ID Address Mark byte is located at the beginning of
each ID field on the diskette. Data Field
Data Address Mark
. o MA
The Data Address Mark byte is located at the beginning of RK DATA CRC CRC
each non-deleted Data Field on the diskette. Data is 128 256 12 b |
ata is t .
Deleted Data Address Mark : ’ o ytes long
) Note: All marks, data, ID characters and CRC
The‘ Deleted Data Address Mark 'byte 1S Iocat.ed at the characters are recorded and read most
beginning of each deleted Data Field on the diskette. significant bit first.
Clock Data
R
Address Mark Summary Pattern Pattern CRC Character _
Index Address Mark Y Fo The 16-bit CRC o_::haracter is generated using the
generator polynominal X16 + X12 + X5 + 1, normally
ID Address Mark Cc7 FE hAI. .
initialized to (FF)4. It is generated from all characters
Data Address Mark c7 FB . ) . .
{except the CRC in the ID or data field), including the data
Deleted Data Address Mark C7 F8 (not the clocks) in the address mark. It is recorded and
Bad Track ID Address Mark Cc7 FE C i 6 '
read most significant bit first.
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Data Format
Data is written (general case) in the following manner:

MISSING
CLOCK CLOCK CLOCK CLOCK

DATA “0" DATA 1" DATA “1"

_I )
]

Te = FULL BIT TIME = NOMINALLY 4u8*
Ty = HALF BIT TIME = NOMINALLY 2)2°

DATA “1”

M

“For Stanaars Deve

References

“The IBM Diskette for Standard Data interchange,” IBM
Document GA21-9182-0. “System 32,” Chapter 8, I1BM
Document GA21-9176-0.

Bad Track Format

The Bad Track Format is the same as the good track

format except that the bad track ID field is initialized as
follows:

C=H=R=N=(FH

When formatting, bad track registers should be set to
FFy for the drive during the formatting, thus specifying
no bad tracks. Thus, all tracks are left available for for-
matting.

The track following the bad track(s) should be one
higher in number than track before the bad track(s).

Upon completion of the format the bad tracks should be
set up using the write special register command. The
8271 will then generate an extra step pulse to cross the
bad track, locating a new track that now happens to be
an extra track out.

Format Track
Format Command

Ay Ao >} D¢ O Da D3 D2 Dy Do
cvo: | o osf"lsgL[1lololo]\[1
PAR 0 1 TRACK ADDRESS

PAR: | © 1 GAP 3 SIZE MINUS 6

PAR [ 1+ | RECORD LENGTH l NO. OF SECTORS. TRACK
PAR 0 1 GAP 5 SIZE MINUS 6

PAR 0 1 GAP 1 SIZE MINUS 6

The format command can be used to initialize a disk track
compatible with the I1BM 3740 format. A Shugart "IBM
Type" mini-floppy format may aiso be generated.

The Format command can be used to initialize a disk-
ette, one track at a time. When format command is used,
the program must supply 1D fields for each sector on the
track. During command execution, the supplied ID fields
(track head sector addresses and the sector length) are
written sequentially on the diskette. The ID address
marks originate from the 8271 and are written auto-
matically as the first byte of each ID field. The CRC char-
acter is written in the last two bytes of the ID field and is
derived from the data written in the first five bytes. Dur-
ing the formatting operation, the data field of each sec-
tor is filled with data pattern (E5)y. The CRC, derived
from the data pattern is also appended to the last byte.

1. The parameter 2 (D, — Dg) of the Format command specity

record length, the bits are coded the same way as in the
Read Data commands.

2. The programmable gap sizes (gap 3, gap 5, and gap 1) must
be programmed such that the 6 bytes of zero (sync) are sub-
tracted from the intended gap size i.e., if gap 1 is intended

to be 16 bytes long, programmed length must be 16 -6=10
bvtes (of FFy’s).

Mini-Floppy Disk Format

The mini-floppy disk format differs from the standard
disk format in the following ways:

1. Gap 5 and the Index Address mark have been elimi-
nated.

2. There are fewer sectors/tracks.

GAPS

The following is the gap size and description summary:

Gap 1 Programmable
Gap 2 17 Bytes
Gap 3 Programmable
Gap 4 Variable
Gap 5 Programmable

The last six bytes of gaps 1,2,3 and 5 are (00)n, all other
bytes in the gaps are (FF)4. The Gap 1.3 and 5 count
specified by the user are the number of bytes of (FF)n. Gap
4 is written until the leading edge of the index pulse. If a

Gap 5 size of zero is specified, the Index Mark is not
written.

Gap 1. This gap separates the index ad-

N bytes FF's dress mark of the index pulse from

6 bytes 0's for sync the first ID mark. It is used to pro-
tect the first ID field from a write on
the last physical sector of the cur-
rent track.

Gap 2: This gap separates the ID field from

11 bytes FF's the data mark and field such that

6 bytes 0’'s for sync during a write only the data field
will be changed even if the write
gate turns on early, due to drive
speed changes.

Gap 3: This gap separates a data area from

N bytes FF's the next ID field. It is used so that

6 bytes 0's for sync during drive speed changes the
next ID mark will not be overwritten,
thus causing loss of data.

Gap 4: This gap fills out the rest of the disk

FF’s only and is used for slack during format-
ting. During drive speed variations
this gap will shrink or grow if the
disk is re-formatted.

Gap 5: This gap separates the last sector

N bytes FF's from the Index Address mark and

6 bytes 0’s for sync is used to assure that the index ad-
dress mark is not destroyed by
writing on the last physical data
sector on the track.

The number of FF bytes is programmable for gaps 1, 3
and 5.
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INDEX I I
DATA 1D DATA 10
FIELD GAP 4 GAP S GAP 1 FIELD GAP 2 FIELD GAP 3 FIELD GAP 2
INDEX ADDRESS MARK
GAPS DEX ADDRESS
GAP 1:  POST INDEX GAP
'F L |
SYNC
GAP 2. POST ID FIELD GAP
\ L —1
SYNC
3
WRITE GATE TURN.ON FOR UPDATE OF NEXT
DATA FIELD.
NOTE: THE WRITE GATE TURN-ON SHOULD BE TIMED
TOWITHIN ¢ = 1 BIT BY COUNTING THE BYTES
IN THE GAP UNTIL 1 BYTE BEFORE THE
TURN-ON.
GAP 3: POST DATA FIELD GAP
i L i
v
, i SYNC
i
l T— WRITE GATE TURN-OFF FROM UPDATE OF PREVIOUS DATA FIELD.
NOTE: I1BM FORMAT REQUIRES AT LEAST 2BINARY 17 BITS AS A DATA FIELD POSTAMBLE.
|~—— 2.BITS
GAP 4: FINAL GAP
r L i
GAP 5: INITIAL GAP

SYNC

Figure 21. Track Format
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i Py
¥* ey e e - - .
INDEX
MARK
LAY | pman | PRE D woex | ROST ] sscton | POSTID any | secron [ ot %I secron | P01 /AT=IA
SBCTOR AP INDEX ADORESS NDEX ) FIELD SECTOR 1 2 LD 2 FIELD FIELD SECTOR
LN I IR vl IO PO Y I DATA FIELD ;{:"';‘; o oo | oa7 DATA FiELD & | '&A:a [0
were | wexer | BYNC
C HOVIES S WVIES
aYMCAL Ay e
| M:'lﬁi:ll[ 128 x 2" USER DYA BYTES l ey l e a ]
NUMBER OF BYTES
NUMBER GAP 1 QAP 2 GAP 3 GAP S
1D FIELD DATA FIELD ' GAP 4
OF SECTORS  ".oNES | sYNC ONES | SYNC *ONES | sYNC “ONES | SYNC
26 26 6 7 1 6 131 27 6 275 40 6
15 26 6 7 " 6 259 48 1 -6 129 40 8
8 26 6 7 11 6 515 90 6 146 40 6
4 26 6 7 " 6 1027 224 6 236 40 6
2 26 6 7 1" 6 2051 255 8 719 40 6
1 26 6 7 1 6 4099 0 0 1007 40 6
*Program Specified 5208 Bytes Per Track
Figure 22. Standard Diskette Track Format
PHYSICAL
INDEX
l InAnx
sicron| AL NDEX secron iy SECTON 1 ﬁf‘f‘, secron | "Fielo’ scTon 3 DATA | SECTOR ity sicTon
dara | ware | S8, | orieo | 000 DATA FIELD SN, | weiero o DATA FiELD &, {oreo oy Dara
[ [o&] [ Jos
18 BYTES e avTES 11 BYTES ¢ BYTES I nBYTES qevres
TYPCAL | :
T,
A AEA A EREARE e - 2
BYTLY AYTEZ  BYTE3  BYTE4  BYIES  SYTES  WVIET i
NUMBER OF BYTES
NUMBER GAP 1 GAP 2 . GAP 3
ID FIELD DATA FIELD GAP 4
OF SECTORS *ONES SYNC ONES SYNC *ONES SYNC
18 16 6 7 M ] 13t 11 6 24
10 16 6 7 11 6 259 21 6 30
5 16 6 7 11 6 515 74 6 88
2 16 6 7 1 6 1027 255 6 740
1 16 8 7 1 6 2051 0 0 1028
*Program Specified 3125 Bytes Per Track

Figure 23. Mini-Diskette Track Format
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'—lrnku
INDEX
MARK
/- . POST
sicron ey tgli:'x o -Ec?:} SECTOR et secton 1 OATA | SECTOR ity SECTOR 2 ﬁé secron | TS
paTA | aara | S| wan | S0 omew | S8 DATA FiE Sar, | e Frees OATA FIBLD S48 1o FiELo m‘:‘,',, ,?,“If,
[ HEX FF l ':g::_o’_l rnsx FF l (H:;'fé:l | [ HEX FF l (:::Sm HEX FF l (:g‘gm
:v:'vg::) S BYTES n?:;ng)s S OYTES J ‘ n BYTES 8 BYTES 11 DYTES & BYTES
— B |
DATA [l
[aontss] raeamusemonerres | o0 | 5, | e EAEAEAESEIEN
BYTE BYTE 2 BYTE 3 BYTE 4 BYTE S aYTE S BYYET
NUMBER OF BYTES
NUMBER QAP 1 GAP 2 GAP 3 GAP S
TORS ID FIELD DATA FIELD GAP 4
OF SECTO “ONES | SYNC ONES | SYNC ‘ONES | SYNC “ONES | SYNC
26 26 6 7 11 6 131 27 6 275 40 6
15 26 6 7 11 6 259 48 6 129 40 6
8 26 6 7 11 6 515 90 6 146 40 6
4 26 6 7 1" 6 1027 224 6 236 40 6
2 26 6 7 11 6 2051 255 6 719 40 6
1 26 6 7 11 6 4099 0 0 1007 40 6
*Program Specified 5208 Bytes Per Track
Figure 22. Standard Diskette Track Format
ﬂ PHYSICAL
INDEX
MARK
uLg;. ‘:)NA"L |:°°SE; SEC" OR .70'::-;0 SECTOR 1 é.g!ié SECTOR ’Fo':téo SECTOR 2 E:‘:ixo SECJ OR 'Folzlllin uchu
oATA | aar e | vy | oRED | (SN, OATA FIELD SAP | wrieco Press OATA FiELD &, [ormo (:AA"!) :"{:
, - —
[Coor Jidh] [on i |
18 OYTES o BYTES 11 BYTES & BYTES J I n BYTES 6 BYTES
(TYPCAL) [ i .
AR A A I A EA L e - A
SYTE BYTE 2 BYTE Y BYTE 4 BYTES IYTES aYTET
NUMBER OF BYTES
NUMBER GAP 1 GAP 2 GAP 3
ID FIELD DATA FIELD GAP 4
OF SECTORS *ONES SYNC ONES SYNC *ONES SYNC
18 16 6 7 AR} 6 131 1" 6 24
10 16 6 7 1 6 259 21 6 30
5 16 6 7 1 6 515 74 6 88
2 16 6 7 1" 6 1027 255 6 740
1 16 6 7 11 6 2051 0 0 1028
*Program Specified 3125 Bytes Per Track

Figure 23. Mini-Diskette Track Format
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NO

START

SCAN
OPERATION
?

SET: WRITE DMAC
TC STOP AND MODE SET
DMA ENABLE BITS REGISTER

WRITE DMAC
MODE SET
REGISTER

\l SET:
AUTO LOAD AND
DMA ENABLE 8BITS

|

WRITE DMAC
CONTROL
REGISTER

{

WRITE DMAC
STARTING MEMORY
ADDRESS REGISTER

!

END

C D)

Figure 24. User DMA Channel Initialization Flowchart

Read ID Command

A, Ay D, Dg Dy 0, D, D, D, D,
T i 1 T T H
cMD | 0 o, SEL SgL Lo I 1 f I T
; | | i i ! i |
PAR il 1 ' TRACK ADDRESS
R S e T —y . -
raR 0 1 [ ] T ot o . 0 {0 | o0 0
S SO SN B SR | i
P AR o NUMBER OF ID FIELDS

The Read ID command transfers the specified number of
ID fields into memory (beginning with the first ID field after
Index). The CRC character is checked but nottransferred.

These fields are entered into memory in the order in
which they are physically located on the disk, with the
first field being the one starting at the index pulse.

Data Processing Commands

All the routine Read/Write commands examine specific
drive status lines before beginning execution, perform
an implicit seek to the track address and load the drive's
read/write head. Regardless of the type of command
(i.e., read, write or verify), the 8271 first reads the ID
field(s) to verify that the correct track has been located
(see sector not found completion code) and also to
locate the addressed sector. When a transfer is com-
plete (or cannot be completed), the 8271 sets the inter-
rupt request bit in the status register and provides an in-
dication of the outcome of the operation in the result
register.

if a CRC error is detected during a multisector transfer.
processing is terminated with the sector in error. The
address of the failing sector number can be determined by
examining the Scan Sector Number register using the
Read Special Register command.

Full power of the multisector read/write commands can be
realized by doing DMA transfer using intel® 8257 DMA
Controlier. For example, in a 128 byte per sector
multisector write command, the entire data block
(containing 128 bytes times the number of sectors) can be
located in a disk memory buffer. Upon compietion of the
command phase, the 8271 begins execution by accessing
the desired track, verifying the ID field, and locating the
data field of the first record to be written. The 8271 then
DMA-accesses the first sector and starts counting and
writing one byte at a time until all 128 bytes are written. [t
then locates the data field of the next sector and repeats
the procedure until all the specified sectors have been
written. Upon completion of the execution phase the 8271
enters into the result phase and interrupts the CPU for
availability of status and completion results. Note that ali
read/write commands, single or multisector are executed
without CPU intervention.

Note, execution of multi-sector operations are faster if
the sectors are not interleaved.

128 Byte Single Record Format

A, Ay O0; Dg Dy Ds D3 D, D Dy
emo. | o 0 S]ELL‘ SSL : COMMAND OPCODE
par | o I‘ 1 TRACK ADDR 0 255

R S B At -
paR [ 0 | 1 SECTOR 0 255
Commands Opcode
READ DATA 12
READ DATA AND DELETED DATA 16
WRITE DATA 0A
WRITE DELETED DATA (0]
VERIFY DATA AND DELETED DATA 1E
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Varliblo Length/Multi-Record Format

Ay Ag Dy D¢ Dsg Dse D3 D2 Dy Do
cmo: | o o | SE ] SEL ] COMMAND OPCODE
Par: | o 1 | TRACK ADDR 0255
paR: | o 1 | SECTORO0.255
paR: | 0 1 LENGTH ] NO. OF SECTORS

D7-Ds of Parameter 2 determine the length of the dick
record.

000 128 Bytes

001 256 Bytes

010 512 Bytes

011 1024 Bytes

100 2048 Bytes

101 4096 Bytes

110 8192 Bytes

111 16,384 Bytes

Commands Opcode
READ DATA 13
READ DATA AND DELETED DATA 17
WRITE DATA 0B
WRITE DELETED DATA OF
VERIFY DATA AND DELETED DATA 1F
SCAN DATA 00
SCAN DATA AND DELETED DATA 04

Read Commands
Read Data, Read Data and Deleted Data.

Function

The read command transfers data from a specified disk
record or group of records to memory. The operation of
this command-is outlined in execution phase table.

Write Commands
Write Data, Write Deleted Data.

Function

The write command transfers data from memory to a
specified disk record or group of records.

Verify Command
Verify Data and Deleted Data.

Function

The verity command is identical to the read data and
deleted data command except that the data is not
transferred to memory. This command is used to check
that a record or a group of records has been written
correctly by veritying the CRC character.

Scan Commands

Ay Ag D7 De Ds Da D3 D, o} Do
. SEL SEL S.DATA
CMD: 0 0 \ ‘ 0 J 0 l 0 LO S.DELD] 0 L ]
PAR: 0 1 TRACK ADDR 0-255

PAR: 0 1 SECTOR 0-255

PAR: 0 1 LENGTH l NO. OF SECTORS
PAR: 0 1 SCAN TYPE l STEP SIZE
PAR: o] 1 FIELD LENGTH (KEY)

Command D, = 0 Scan Data
D, = 1 Scan Data and Deleted Data

Scan Commands, Scan Data and Scan Data and Deleted
Data, are used to search a specific data pattern or “key"
from memory. The 8271 FDC operation during a scan is
unique in that data is read from memory and from the
diskette simultaneously.

During the scan operation, the key is compared
repetitively (using the 8257 DMA Controller in auto toad
mode) with the data read from the diskette (e.g., an eight
byte key would be compared with the first eight bytes (1-8)
read from the diskette, the second eight bytes (9-16), the
third eight bytes (17-24), etc.). The scan operation is
concluded when the key is located or when the specified
number of sectors have been searched without locating
the key. When concluded, the 8271 FDC requests an
interrupt. The program must then read the result register
to determine if the scan was successful (it the key was
located). If successful, several of the FDC's special
registers can be examined (read special registers
command) to determine more specific information
relating to the scan (i.e., the sector number in which the
key was located, and the number of bytes within the sector
that were not compared when the key was located).

The 8271 does not do a sliding scan, it does a fixed
block linear search. This means the key in memory is
compared to an equal length block in a sector; when
these blocks meet the scan conditions the scan will
stop. Otherwise, the scan continues until all the sectors
specified have been searched.

The following factors regarding key length must be
considered when establishing a key in memory.

1. When searching multipie sectors, the length of the key
must be evenly divisible into the sector length to
prevent the key from being split at subsequent sector
boundaries. Since the character FFnH is not compared,
the key in memory can be padded to the required length
using this character. For example, if the actual pattern
compared on the diskette is twelve characters in length,
the field length should be sixteen and four bytes of FFH
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would be appended to the key. Consequently, the last
block of sixteen bytes compared within the first sec-
tor would end at the sector boundary and the first
byte of the next sector would be compared with the
first byte of the key. Splitting data over sector hound-
arys will not work properly since the FDC expects the
start of key at each sector boundary.

2. Since the first byte of the key is compared with the first
byte of the sector, when the pattern does not begin with
the first byte of the sector, the key must be offset using
the character FF16. For example, if the first byte of a
nine byte pattern begins on the fifth byte of the sector,
four bytes of FFig are prefixed to the key fand three
bytes of FFig are appended to the key to meet the
length requirement) so that the first actual comparison
begins on the fifth byte.

The Scan Commands require five parameters:

Parameter 0, Track Address

Specifies the track number containing the settors to be
scanned. Legal vaiues range from 00y to 4C (0 to 76) for
a standard diskette and from 004 to 22, (0 to 34) for a
mini-sized diskette.

Parameter 1, Sector Address

Specifies the first sector to be scanned. The number of
sectors scanned is specified in parameter 2, and the order
in which sectors are scanned is specified in parameter 3.

Parameter 2, Sector Length/Number of Sectors

The sector length field (bits 7-5) specifies the number of
data bytes allocated to each sector (see parameter 2,
routine read and write commands for field interpretation).
The number of sectors field (bits 4-0) specifies the number
of sectors to be scanned. The number specified ranges
from one sector to the physical number of sectors on the
track.

Parameter 3
D7~Dsl
00-EQ

Indicate scan type

Scan for each character within the field
length (key) equal to the corresponding char-
acter within the disk sector. The scan stops
after the first equal condition is met.

01-GEQ Scan for each character within the disk sec-
tor greater than or equal to the correspond-
ing character within the field length (key).
The scan stops after the first greater than or
equal condition is met.

10-LEQ Scan for each character within the disk sec-
tor less than or equal to the corresponding
character within the field length (key). The
scan stops after the first less than or equal

condition is met.

Ds-Dy: Step Size: The Step Size field specifies the
offset to the next sector in a multisector
scan. In this case, the next sector address is
generated by adding the Step Size to the

current sector address.

Parameter 4, Field Length

Specifies the number of bytes to be compared {length of
key). While the range of legal values is from 1 to 255, the
field length specified should be evenly divisible into the
sector length to prevent the key from being split at sector
boundaries, if the multisector scan commands are used.

Scan Command Results

More detailed information about the completion of Scan
Commands may be obtained by executing Read Special
Register commands.

Read Special Register

Parameter Results

(Hex)
06 The sector number of the sector in which the
specified scan data pattern was located.

14  MSB Count — The number of 128 byte blocks
remaining to be compared in the current sector
when the scan data pattern was located. This
register is decremented with each 128 byte block
read.

13 LSB Count — The number of bytes remaining to
be compared in the current sector when the scan
data pattern is located. This register is initialized
to 128 and is decremented with each byte
compared.

Upon a scan met condition, the equation below can be
used to determine the last byte in the located pattern.

Pointer = sector length - ((Register 14H)*128 + (Register 13H))
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8271 Scan Command Example

Assume there are only 2 records on track 0 with the
following data:

Record 01: 01 02 03 04 05 06 07 08 000....00
Record 02: 01 02 AA 55 00 00 00 00 ........ 00

; (a1
Field "' | Starting | # of Completion Special Registers
Command |Length |Sector # | Sectors Key'?! Code” | RO6 | R14 | R13 Comment
* SCAN EQ 2 1 1 01,02 SME 01 0 127D | Met in first field
SCAN EQ 2 1 1 02.03 SNM X X X Not met
SCAN EQ 2 1 1 FF15 05 SNM X X X Not met with don't care
* SCAN EQ 2 1 1 FF'® 06 SME 01 0 123D |Met with don't care
* SCAN EQ 2 1 2 AA 55 SME 02 0 125D |Met in Record 02
* SCAN EQ 2 2 1 01,02 SME 02 0 127D | Starting sector # 1
* SCAN EQ 4 1 1 05,06,07,08 SME 01 0 121D |[Field, Key length = 4
* SCAN GEQ 4 1 1 05,06,07,08 SME 01 0 121D {GEQ-SME
SCAN GEQ 4 1 1 05,04.07,08 SMNE 01 0 121D | GEQ-SMNE
SCAN GEQ| 4 1 2 00.03,AA 44 '°1|  SNM X X X |GEQ-SNM
SCAN LEQ 4 1 1 01.,03,FF.04 SMNE o1 0 125D |LEQ-SMNE
SCAN LEQ 4 1 1 01,02,FF.04 SME 01 0 125D |LEQ-SME
NOTES:

1. Field Length — Each record is partitioned into a number of fields equal to the record size divided by the field length.

Note that the record size shouid be evenly divisabie by the field length to insure proper operation of multi record
scan. Also, maximum field length = 256 bytes.

. Key — The key is a string of bytes located in the user system memory. The key length should equal the field length.

By programming the 8257 DMA Controller into the auto load mode, the key will be recursively read in by the chip
(once per field).

. Completion Code — Shows how Scan command was met or not met.

SNM — SCAN Not Met — 0 0 {ailso Good Complete)
SME — SCAN Met Equal — 0 1
SMNE — SCAN Met Not Equal — 1 0

. Special Registers

R06 — This register contains the record number where the scan was met.
R14 — This register contains the MSB count and is decremented every 128 characters.

R14 = 2[- 1
Length ( {) (Initialize at
(D7-D5 of PAR 2) Record Size Beginning of Record)
000 128 Bytes 0
001 256 Bytes 1
010 512 Bytes 3
on 1024 Bytes 7
[ ] [ ] L ]
[ ] ® [ ]
L ) [ ] L )

R13 — This register contains a modulo 128 LSB count which is initialized to 128 at beginning of each record. This

count is decremented after each character is compared except for the last character in a pattern match
situation.

The OFFH character in the key is treated as a don't care character position.

. The Scan comparison is done on a byte by byte basis. That s, byte 1 of each field is compared to byte 1 of the key,

byte 2 of each fieid is compared to byte 2 of the key, etc.
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ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Blas.. .. . .. .. 0°C to 70°C’
Storage Temperature............. -65°C to +150°C
Voltage on Any Pin with
RespecttoGround................. -05vVto +7v
Power Dissipation................... ... ..., 1 Watt

D.C. CHARACTERISTICS (Vco= +5.0V £5%

*NOTICE: Stresses above those listed under ‘‘Absolute
Maximum Ratings'’ may cause permanent damage to the
device. This is a stress rating only and functional opera-
tion of the device at these or any other conditions above
those indicated in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability.

8721 and 8271-8: T,=0°C to 70°C; 82716: T,=0°C to 50°C)

Symbol Parameter Min. Max. Unit Test Conditions
ViL Input Low Voitage -05 08 Vv
ViH input High Voltage 20 * (Vg +0.5) \
VoLp Output Low Voltage (Data Bus) 0.45 v lop=2.0 mA
Vou Output Low Voltage (Interface Pins) 0.5 v lo=16mA
Vou Output High Voltage 24 v lon= —220 uA
he input Load Current =10 uA VinN= Vg to OV
loz Off-State Output Current +10 uA VouT=Vec to 045V
lcc Ve Supply Current 180 mA

CAPACITANCE (Ta = 25°C; V¢c = GND = 0V)

Symbol Parameter Min, Typ. Max. Unit Test Conditions
CiN Input Capacitance 10 pF t.=1 MHz
Cuo /0 Capacitance 20 pF Unmeasured Pins Returned to GND

NOTE: 1. Ambient temperature under bias for 82716 is 0°C to 50°C.

A.C. CHARACTERISTICS (Vcc = +5.0V £5%)

(8271 and 8271-8: To= 0°C to 70°C; 8271-6: Ta= 0°C to 50°C)

READ CYCLE
Symbol Parameter Min. Max. | Unit Test Conditions
tac Select Setup to RD 0 ns Note 2
tca Select Hold from RD 0 ns Note 2
trr RD Puise Width 250 ns
tap Data Delay from Address 250 ns Note 2
tro Data Delay from RD 150 ns | C =150 pF, Note 2
tor Output Float Delay 20 | 100 | ns %;pz‘? "’; L‘A’;r":l']"r:‘“m
toc DACK Setup to RD 25 ns '
tcp DACK Hold from RD 25 ns
tkp "Data Delay from DACK 250 ns
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A.C. CHARACTERISTICS (Continued)
WRITE CYCLE
Symbol Parameter Min. | Max. | Unit Test Conditions
tac Select Setup to WR 0 ns
tca Select Hold from WR 0 ns
tww WR Pulse Width 250 ns
tow Data Setup to WR 150 ns
two Data Hold from WR 0 ns
toc DACK Setup to WR 25 ns
teo DACK Hold from WR 25 ns
DMA
Symbol Parameter Min. | Max. | Unit Test Conditions
tca Request Hold from WR or RD (for Non-Burst Mode) 150 ns

OTHER TIMINGS
8271/8271-8
Symbol Parameter Min. | Max. Unit |Test Conditions
tasTw | Reset Pulse Width 10 tey
t, Input Signal Rise Time 20 ns
ty input Signal Fall Time 20 ns
trsts | Reset to First IOWR 2 tey
tey Clock Period 250 Note 3
teL Clock Low Period 110 ns
tew Clock High Period 125 ns
tps Data Window Setup to Unseparated Clock and Data | 50 ns
tow Data Window Hold from Unseparated Clock and Data | 0 ns

NOTES:

1. All timing measurements are made at the reference voltages unless otherwise specified: input 1" at 2.0V, “0" at 0.8V

2.tap. tRD. 'AC. and tca are not concurrent specs.
3. Standard Floppy: tcy=250ns =0.4% Mini-Floppy: tcy =500 ns £0.4%

A.C. TESTING INPUT, OUTPUT WAVEFORM

Output 1" at 2.0V, 0" at 0.8V

A.C. TESTING LOAD CIRCUIT

0.45

2.0 2.0

> TEST POINTS <

0.8 0.8

AC TESTING INPUTS ARE DRIVEN AT 24V FORA LOGIC 1 AND 045V FOR
A LOGIC 0 TIMING MEASUREMENTS ARE MADE AT 2 0V FOR A LOGIC 1
AND 08V FOR A LOGIC 0

DEVICE
UNDER
TESY

1

C.

1

C INCLUDES JIG CAPACITANCE

——]
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WAVEFORMS
READ
DACK

toc tcp

Ag, Ay, CS K
tRR [+ tCcA—
RD b 1
e tRD L |
DATABUS = = — 4 —|— = s e — — v = = - x i_ _______
tAD
kD
WRITE

DACK 3 X

toc ‘co
Ag, Ay, CS X
F——1aC ] tww e toA—
i /
|

DATA BUS x } 7

L . |

: tow 1 two 1

DMA

- o

CHIP CLOCK
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WAVEFORMS (Continued)

READ DATA

*tcy = 250 ns **tey = 500 ns

16 ticy =8 tcy
8tcy =4 tcy

T

*STANDARD FLEXIBLE DISK DRIVE TIMING
**MINI-FLOPPY TIMING

WRITE DATA

w1 T m
-

PULSE WIDTH PW = tcy =30 ns
H (HALF BIT CELL) = B 1icy
F (FULL BIT CELL) = 18 tgy

‘tey = 250 ns 20.4%  ‘‘toy = 500 ns $0.4%

250 ns =30 ns 500 ns =30 ns
20us = 8ns 40us =16 ns
40us =16 ns 80us =32 ns

SINGLE-SHOT DATA SEPARATOR

UNSEPARATED

DATA

DATA \
WINDOW

tpg»50 ns ——

toH>0 ns

|

-
'

PLO DATA SEPARATOR

UNSEPARATED
DAYTA
-l - tpg»50 ns

- —--| -—- tpM»0ne

“DATA WINDOW MAY BE 180°* OUT OF PHASE
IN PLO DATA SEPARATION MODE.




