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Capability

8272A
. SINGLE/DOUBLE DENSITY FLOPPY DISK CONTROLLER

m IBM Compatibie in Both Single and
Double Density Recording Formats

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

B Multi-Sector and Multi-Track Transfer

m Drives Up to 4 Floppy or Mini-Floppy

Disks )

m Controls 8", 5%," and 3%,"” Floppy Disk

Drives

m Data Transfers in DMA or Non-DMA

Mode

® Parallel Seek Operations on Up to Four

Drives

m Compatible with all Intel and Most
Other Microprocessors

B Single-Phase 8 MHz Clock
B Single + 5V Power Supply (+ 10%)

m Plastic 40 Pin DIP or 40 Pin CERDIP
Packages

The 8272A is an LS| Floppy Disk Controller (FDC) Chip, which contains the circuitry and control functions for
interfacing a processor to 4 Floppy 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 8272A
provides control signals which simplify the design of an external phase locked loop and write precompensation
circuitry. The FDC simplifies and handles most of the burdens associated with implementing a Floppy Disk

Drive Interface. The B272A is a pin-compatible upgrade to the 8272.
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Figure 1. 8272A internal Block Diagram
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Figure 2. Pin Configuration
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Table 1. Pin Description

Pin Connec-
Symbol No. Type tion To Name and Function

RESET 1 | uP RESET: Places FDC in idle state. Resets output lines to FDD to “0”
(low). Does not clear the last specify command.

RD 2 1) wP | READ: Control signal for transfer of data from FDC to Data Bus, when
“0” (low).

WR 3 1) pP | WRITE: Control signal for transfer of data to FDC via Data Bus, when
“0” (low).

CS 4 | uP | CHIP SELECT: IC selected when “0” (fow) allowing RD and WR to be
enabled. :

Ag 5 ) pP | DATA/STATUS REGISTER SELECT: Selects Data Reg (Ag = 1) or

Status Reg (Ag = 0) contents to be sent to Data Bus.
DBy-DB7 | 6-13 | 1/0(1) nP DATA BUS: Bidirectional 8-Bit Data Bus.

DRQ 14 (@) DMA |DATA DMA REQUEST: DMA Request is being made by FDC when
DRQ “1.(3) :

DACK 15 | DMA | DMA ACKNOWLEDGE: DMA cycle is active when “0” (low) and
Controller is performing DMA transfer.

TC 16 | DMA | TERMINAL COUNT: Indicates the termination of a DMA transfer when
“1” (high)(@).

IDX 17 | FDD [ INDEX: Indicates the beginning of a disk track.

INT 18 O nP INTERRUPT: Interrupt Request Generated by FDC.

CLK 19 ! CLOCK: Single Phase 8 MHz (4 MHz for mini floppies) Squarewave
Clock.

GND 20 GROUND: D.C. Power Return.

Vce 40 D.C. POWER: + 5V

RW/SEEK| 39 (o] FDD | RREAD WRITE/SEEK: When “1” (high) Seek mode selected and when
“0"” (low) Read/Write mode selected.

LCT/DIR 38 (@] FDD | LOW CURRENT/DIRECTION: Lowers Write current on inner tracks in
Read/Write mode, determines direction head will step in Seek mode.

FR/STP 37 [0} FDD | FAULT RESET/STEP: Resets fault FF in FDD in Read/Write mode,
provides step pulses to move head to another cylinder in Seek mode.

HDL 36 o FDD |HEAD LOAD: Command which causes Read/Write head in FDD to
contact diskette.
RDY 35 | FDD | READY: Indicates FDD is ready to send or receive data. Must be tied

high (gated by the index pulse) for mini floppies which do not normally
have a Ready line.

WP/TS 34 | FDD | WRITE PROTECT/TWO-SIDE: Senses Write Protect status in Read/
Write mode, and Two Side Media in Seek mode.
FLT/TRKO| 33 | FDD |FAULT/TRACK 0: Senses FDD fault condition in Read/Write mode

and Track O condition in Seek mode.

PS4,PSg [31,32{ O FDD | PRECOMPENSATION (PRE-SHIFT): Write precompensation status
during MFM mode. Determines early, late, and normal times.

WRDATA | 30 O FDD | WRITE DATA: Serial clock and data bits to FDD.
DS4,DSp |28,29| O FDD | DRIVE SELECT: Selects FDD unit.

4-2
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Table 1. Pin Description (Continued)

: Pin Connec-
Symbol No. Type tion To Name and Function

HDSEL 27 (o] FDD HEAD SELECT: Head 1 selected when “1" (high) Head 0 selected
when “0” (low).

MFM 26 o} PLL MFM MODE: MFM mode when “1,” FM mode when “0”.

WE 25 o} FDD WRITE ENABLE: Enables write data into FDD.

vCO 24 O PLL VCO SYNC: Inhibits VCO in PLL when “0” (low), enables VCO when
wqn

RDDATA | 23 l FDD READ DATA: Read data from FDD, containing clock and data bits.

DW 22 1 PLL DATA WINDOW: Generated by PLL, and used to sample data from
FDD.

WR CiLK 21 | WRITE CLOCK: Write data rate to FDD FM = 500 kHz, MFM = 1
MHz, with a pulse width of 250 ns for both FM and MFM.
Must be enabled for all operations, both Read and Write.

NOTES:

1. Disabled when CS = 1.

2. TC must be activated to terminate the Execution Phase of any command.
3. DRQ is also an input for certain test modes. It should have a 5 kQ pull-up resistor to prevent activation.
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Figure 3. 8272A System Block Diagram

DESCRIPTION

Hand-shaking signals are provided in the 8272A
which make DMA operation easy to incorporate with
the aid of an external DMA Controller chip, such as
the 8237A. 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
transfer of a data byte between the CPU and the
8272A. In the DMA mode, the processor need only

load a command into the FDC and all data transfers
occur under controi of the 8272A and DMA control-
ler.

There are 15 separate commands which the 8272A
will execute. Each of these commands require multi-
ple 8-bit bytes to fully specify the operation which
the processor wishes the FDC to perform. The fol-
lowing commands are available.

Read Data
Read ID
Read Deleted Data

Write Data
Format a Track
Write Deleted Data

Read a Track Seek
Scan Equal Recalibrate (Restore to
Scan High or Equal Track 0)

Scan Low or Equal
Specify

For more information see the Intel Application Notes
AP-116 and AP-121.

Sense Interrupt Status
Sense Drive Status

FEATURES

Address mark detection circuitry is internal to the
FDC which simplifies the phase locked loop and
read electronics. The track stepping rate, head load
time, and head unload time may be programmed by
the user. The 8272A offers many additional features
such as multiple 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.

43
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8272A ENHANCEMENTS

On the 8272A, after detecting the Index Pulse, the
VCO Sync output stays low for a shorter period of
time. See Figure 4a.

On the 8272 there can be a problem reading data
when Gap 4A is 00 and there is no IAM. This occurs
on some older floppy formats. The 8272A cures this
problem by adjusting the VCO Sync timing so that it
is not low during the data field. See Figure 4b.

Track Gepaajiam]  asps [ D] Gep2 | Data
index Pulse —— 1
8212VCO Syne___ - d
8272AVCO8yne ————F

2106064

*560 us in FM mode; 527 us in MFM mode
a. Margin on the Index Pulse

Track Gep4awy | ]  aep2 | Deta
index Puise S
272 —_—
VCO Sync
8272
VCO Sync —

210606-5
b. Ability to Read Data
When Gap 4A Contains 00

Figure 4. 8272A Enhancements over the 8272
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8272A REGISTERS—CPU INTERFACE

The 8272A contains two registers which may be ac-
cessed by the main system processor; a Status Reg-
ister and a Data Register. The 8-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 presented to the data
bus at a time), stores data, commands, parameters,
and FDD status information. Data bytes are read out
of, or written into, the Data Register in order to pro-
gram or obtain the results after execution of a com-
mand. The Status Register may only be read and is
used to facilitate the transfer of data between the
processor and 8272A.

The relationship between the Status/Down registers
and the signals RD, WR, and Aq is shown in Table 2.

Table 2. Ao, RD, WR Decoding for the Selection
of Status/Data Register Functions.

Ag | RD | WR Function
0 0 1 Read Main Status Register
0 1 0 litegal()
0 0 0 lilegal(1)
1 ) 0 llegal(1)
1 0 1 Read from Data Register
1 1 0 Write into Data Register
NOTE:

1. Design must guarantee that the 8272A is not subjected
to illegal inputs.

The Main Status Register bits are defined in Table 3.
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Table 3. Main Status Register Bit Description

Bit Number Name Symbol Description
Do FDD 0 Busy DpB FDD number 0 is in the Seek mode.
D4 FDD 1 Busy D4B FDD number 1 is in the Seek mode.
Dy FDD 2 Busy DsB FDD number 2 is in the Seek mode.
D3 FDD 3 Busy D3B FDD number 3 is in the Seek mode.
D4 FDC Busy cB A read or write command is in process.
Ds Non-DMA Mode NDM The FDC is in the non-DMA mode. This bit is set only

during the execution phase in non-DMA mode.
Transition to ““0” state indicates execution phase has
ended.

Dg Data Input/Output DIO Indicates direction of data transfer between FDC and
Data Register. |f DIO = “1" then transfer is from Data
Register to the Processor. if DIO = “0”, then transfer
is from the Processor to Data Register.

D7 Request for Master RQM Indicates Data Register is ready to send or receive
data to or from the Processor. Both bits DIO and RQM
should be used to perform the handshaking functions
of “ready” and “direction” to the processor.

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.

NOTE:
There is a 12 us or 24ps RQM flag delay when using an 8 or 4 MHz clock respectively.

OUT OF FDC AND INTO PROCESSOR
DATA IN-OUT
(D10)
OUT OF PROCESSOR AND INTO FDC
READY
REQUESY -
FOR MASTER NOT |
(ROM) READY
WR
0 L
| A B | A 8| a c o c |ols] a
210606-8
NOTES:
A—Data register ready to be written into by processor
B—Data register not ready to be written into by processor
C—Data register ready for next data byte to be read by the processor
D—Data register not ready for next data byte to be read by processor

Figure 5. Status Register Timing
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The 8272A is capable of executing 15 different com-
mands. Each command is initiated by a multi-byte
transfer from the processor, and the resuit after exe-
cution of the command may also be a multi-byte
transfer back to the processor. Because of this mul-
ti-byte interchange of information between the
8272A and the processor, it is convenient to consid-
er each command as consisting of three phases:

Command Phase: The FDC receives all information
required to perform a particular
operation from the processor.

The FDC performs the operation
it was instructed to do.

After completion of the opera-
tion, status and other house-
keeping information are made
available to the processor.

Execution Phase:

Result Phasé:

During Command or Result Phases the Main Status
Register (described in Table 3) must be read by the
processor 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 com-
mand word may be written into the 8272A. Many of
the commands require muitiple bytes, and as a re-
sult the Main Status Register must be read prior to
each byte transfer to the 8272A. 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 reading of the Main Status Register before
. each byte transfer to the 8272A is required in only
the Command and Result Phases, and NOT during
the Execution Phase.

During the Execution Phase, the Main Status Regis-
ter need not be read. If the 8272A is in the non-DMA
Mode, then the receipt of each data byte (if 8272A 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 pol!
the Main Status Register and then bit D7 (RQM)
functions just like the Interrupt signal. If a Write
Command is in process, then the WR signal per-
forms the reset to the Interrupt signal.

The 8272A always operates in a multi-sector trans-
fer mode. It continues to transfer data until the TC
input is active. In Non-DMA Mode, the system must
supply the TC input.

If the 8272A is in the DMA Mode, no Interrupts are

. generated during the Execution Phase. The 8272A

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 Acknowl-
edge) and a RD = 0 (Read signal). When the DMA
Acknowledge signal goes iow (DACK = 0) then the
DMA Request is reset (DRQ = 0). If a Write Com-
mand 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 Result Phase. When the first
byte of data is read during the Result Phase, the
Interrupt is automaticatly reset (INT = 0).

It is important to note that during the Result Phase
all bytes shown in the Command Tabie must be
read. The Read Data Command, for example has
seven bytes of data in the Result Phase. All seven
bytes must be read in order to successfully complete
the Read Data Command. The 8272A will not accept
a new command until all seven bytes have been
read. Other commands may require fewer bytes to
be read during the Result Phase.

The 8272A contains five Status Registers. The Main
Status Register mentioned above may be read by
the processor at any time. The other four Status
Registers (STO, ST1, ST2, and ST3) are only avail-
able during the Result Phase, and may be read only
after successfully completing a command. The par-
ticular command which has: been executed deter-
mines how many of the Status Registers will be
read.

The bytes of data which are sent to the 8272A to
form the Command Phase, and are read out of the
8272A in the Result Phase, must occur in the order
shown in the Table 4. That is, the Command Code
must be sent first and the other bytes sent in the
prescribed sequence. No foreshortening of the
Command or Result Phases are allowed. After the
last byte of data in the Command Phase is sent to
the 8272A, the Execution Phase automatically
starts. In a similar fashion, when the last byte of
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Table 4. 8272A Command Set °

Phase R/W - Data Bus Remarks
D7 Dg Ds Dg D3 D, D4 Do

READ DATA

Command w MT MFM SK 0 0 1 1 0 Command Codes
w o] (o] 0 o] o] HDS DSt1 DSo
w (o} Sector ID Information
w H Prior to Command
w R Execution
w N
w EOT
w GPL
w —_— DTL -

Execution Data Transfer
Between the FDD
and Main-System

Result R STO _— Status Information

R STH1 - After Command
R ST2 —e Execution
R ]
R H Sector ID Information
R R After Command
R N Execution
READ DELETED DATA
Command w MT MFM SK 0 1 1 0 0 Command Codes
w 0 0 0 0 o] HDS DSi DSOo
w C Sector ID Information
w H Prior to Command
w R Execution
w N
w EOT
W GPL
w - DTL —

Execution Data Transfer
Between the FDD
and Main-System

Result R STO - Status Information

R ST1 — After Command
R ST2 S Execution
R Cc
R H Sector ID Information
R R After Command
R N Execution
4-7
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Table 4. 8272A Command Set (Continued)

Phase | R/W Data Bus Remarks
D; Dg Ds Dy D3 D2 D4 Do

WRITE DATA

Command w MT  MFM 0 0 0 1 0 1 Command Codes
w 0 0 0 o] 0 HDS DSt DSo
w o} Sector {D Information
w H Prior to Command
w R Execution
w N
w EOT
w GPL
w - DTL -

Execution . Data Transfer
Between the Main-
System and FDD

Result R STO - Status information

R ST1 . After Command
R ST2 —_ Execution
R (o}
R H Sector ID information
R R After Command
R N Execution
WRITE DELETED DATA
Command w MT MFM 0 0 1 0 0 1 Command Codes
w 0 0 0 o] o] HDS DS1 DSo
w C Sector ID Infermation
w H Prior to Command
w R Execution
w N
w EOT
W GPL
W - DTL —

Execution Data Transfer
Between the FDD
and Main-System

Resuit R STO N, Status Information

R ST1 P, After Command
R ST2 —_— Execution
R C
R H Sector |D Information
R R After Command
R N Execution
4-8
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Table 4. 8272A Command Set (Continued)

- Phase

R/W

Data Bus

D3

D2

D4

Do

Remarks

READ A TR

ACK

Command

Execution

Result

EEgszsEss

DIVIDIIDIDID

STO
ST 1
ST2

23 ITO

0
HDS

1
Ds1

DSo

Command Codes

Sector ID Information
Prior to Command
Execution

Data Transfer
Between the FOD
and Main-System.
FDC Reads all of
Cylinders Contents
from Index Hole to
EOT

Status Information
After Command
Execution

Sector ID information
After Command
Execution

READ ID

Command

Execution

Result

£=

DIIDODIDI

STO
ST1
ST2

ZITIITO

0
HDS

1
Ds1

0
DSo

Commands

The First Correct ID
Information on the

Cylinder is Stored in
Data Register .

Status Information
After Command
Execution

Sector ID Information
During Execution
Phase

4-9
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Table 4. 8272A Command Set (Continued)

Phase | R/W Data Bus Remarks
D7 Dg Ds D4 D3 D, Dy Do
FORMAT A TRACK
Command w 0 MFM 0 0 1 1 [o} 1 Command Codes
w 0 0 o] o] (o] HDS DSt1 DSO
w N —_ Bytes/Sector
w SC e Sectors/Cylinder
w GPL R, Gap 3
w D I Filler Byte
Execution
FDC Formats an
Entire Cylinder
Resuit R STO _— Status Information
R ST1 - After Command
R ST 2 - Execution
R C
R H In This Case, the ID
R R Information has no
R N Meaning
4-10
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Table 4. 8272A Command Set (Continued)
Phase R/W Data Bus - Remarks
Dy Dg Ds Dg D3 D2 D4 Do
SCAN EQUAL
Command w MT MFM SK 1 0 0 0 1 Command Codes
w 0 0 0 o] 0 HDS DSt DSO
w C Sector ID Information
w H Prior to Command
w R Execution
w N
w EOT
w GPL
w - STP _—

Execution - Data Compared
Between the FDD
and Main-System

Result R STO - Status Information

R ST1 - After Command
R ST2 e Execution
R (o}
R H Sector ID Information
R R After Command
R N Execution
SCAN LOW OR EQUAL
Command w MT MFM SK 1 1 0 0 1 Command Codes
w 0 0 0 0 ] HDS DS1 DSO0
W Cc Sector ID Information
w H Prior to Command
W R Execution )
w N
w EOT
w GPL
w - STP —
Execution Data Compared
Between the FDD
N and Main-System

Result R STO — Status Information

R ST1 _ After Command

R ST2 —_— Execution

R (o

R H Sector ID Information

R R After Command

R N Execution

4-11
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Table 4. 8272A Command Set (Continued)

Phase | R/W Data Bus Remarks
D7 Dg Ds Dy D3 D2 D4 Do
SCAN HIGH OR EQUAL
Command w MT MFM SK 1 1 1 (o] 1 Command Codes
w 0 0 ] 0 0 HDS DS1 DSO
w C Sector ID Information
w H Prior to Command
w R Execution
w N
w EOT
w GPL
w STP
Execution Data Compared
Between the FDD
and Main-System
Result R STO Status Information
R ST1 After Command
R ST 2 Execution
R (o}
R H Sector ID Information
R R After Command
R N Execution
RECALIBRATE
Command w 0 0 0 0 0 1 1 1 Command Codes
w 0 0 0 0 0 0 DS1 DSo
Execution Head Retracted to
Track 0
SENSE INTERRUPT STATUS
Command w 0 0 0 0 1 0 (0] 0 Command Codes
Result R STO Status Information at
R PCN the End of Each Seek
Operation About the
FDC
4-12
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Table 4. 8272A Command Set (Continued)

Phase R/W Data Bus Remarks
Dy Dg Ds Dy D3 D2 D4 Do

SPECIFY

Command w 0 0 0 0 0 0 1 1 Command Codes
w _ SRT _— L — HUT —
w — HLT > ND

SENSE DRIVE STATUS

Command w 0 0 0 ] 0 1 0 0 Command Codes
w 0 0 0 0 0 HDS DSt DSO

Resuit R —_— ST3 —_— Status Information
about FDD

SEEK

Command w 0 0 0 0 1 1 1 1 Command Codes

w 0 0 0 0 0 HDS DS1 DSO
- NCN -

Execution ‘ Head is Positioned
Over Proper Cylinder
on Diskette

INVALID

Command w ——— Invalid Codes _ e Invalid Command
Codes (NoOp—FDC
Goes Into Standby
State)

Result R - STO - STO = 80

(16)
4-13
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Table 5. Command Mnemonics

Symbol Name Description

Ao Address Line 0 Ag controls selection of Main Status Register {Ap = 0) or Data Register
(Ag = 1).

C Cylinder Number C stands for the current selected Cylinder track number 0 through 76 of
the medium.

D Data D stands for the data pattern which is going to be written into a Sector.

D7-Dg Data Bus 8-bit Data bus where D7 is the most significant bit, and Dg is the least
significant bit.

DS0, DS1 | Drive Select DS stands for a selected drive number 0 or 1.

DTL Data Length When N is defined as 00, DTL stands for the data length which users are
going to read out or write into the Sector.

EOT End of Track EOT stands for the final Sector number of a Cylinder.

GPL Gap Length GPL stands for the length of Gap 3 (spacing between Sectors excluding
VCO Sync Field).

H Head Address H stands for head number O or 1, as specified in iD field.

HDS Head Select HDS stands for a selected head number 0 or 1 (H = HDS in all command
words).

HLT Head Load Time HLT stands for the head load time in the FDD (2 to 254 ms in 2 ms
increments).

HUT Head Unload Time | HUT stands for the head unload time after a read or write operation has
occurred (16 to 240 ms in 16 ms increments).

MFM FM or MFM Mode | If MF is low, FM mode is selected and if itis high, MFM mode is selected.

MT Multi-Track If MT is high, a multi-track operation is to be peformed (a cylinder under
both HDO and HD1 will be read or written).

N Number N stands for the number of data bytes written in a Sector.

NCN New Cylinder NCN stands for a new Cylinder number, which is going to be reached as a

Number result of the Seek operation. Desired position of Head.
ND Non-DMA Mode ND stands for operation in the Non-DMA Mode.
PCN Present Cylinder PCN stands for the Cylinder number at the completion of SENSE
Number INTERRUPT STATUS Command. Position of Head at present time.

R Record R stands for the Sector number, which will be read or written.

R/W Read/Write R/W stands for either Read (R) or Write (W) signal.

SC Sector SC indicates the number of Sectors per Cylinder.

SK Skip SK stands for Skip Deleted Data Address Mark.

SRT Step Rate Time SRT stands for the Stepping Rate for the FDD (1 to 16 msin 1 ms
increments). The same Stepping Rate applies to all drives (F.= 1 ms,
E = 2ms, etc.).

4-14

vww.DataSheet4U.com




8272A

Table 5. Command Mnemonics (Continued)

Symbol Name Description

STO Status 0 ST 0-3 stand for one of four registers which store the status information after

ST1 Status 1 a command has been executed. This information is available during the result

ST2 Status 2 phase after command execution. These registers should not be confused with

ST3 Status 3 the main status register (selected by Ag = 0). ST 0-3 may be read only after
a command has been executed and contain information relevant to that
particular command.

STP During a Scan operation, if STP = 1, the data in contiguous sectors is
compared byte by byte with data sent from the processor (or DMA), and if
STP = 2, then alternate sectors are read and compared.

data is read out in the Result Phase, the command is
automatically ended and the 8272A is ready for a
new command. A command may be aborted by sim-
ply sending a Terminal Count signal to pin 16
(TC=1). This is a convenient means of ensuring that
the processor may always get the 8272A's attention
aven if the disk system hangs up in an abnormal
manner.

POLLING FEATURE OF THE 8272A

After power-up RESET, the Drive Select Lines DS0O
and DS1 will automatically go into a polling mode. in
between commands (and between step pulses in
the SEEK command) the 8272A polis all four FDDs
looking for a change in the Ready line from any of
the drives. If the Ready line changes state (usually
due to a door opening or closing) then the 8272A 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 8272A occurs continuously be-
tween instructions, thus notifying the processor
which drives are on or off line. Approximate scan
timing is shown in Table 6.
Table 6. Scan Timing

DS1 DSO0 Approximate Scan Timing
0 0 220 us
0 1 220 pus
1 0 220 ps
1 1 440 ps

COMMAND DESCRIPTIONS

During the Command Phase, the Main Status Regis-
ter must be polled by the CPU before each byte is

written into the Data Register. The DIO (DB6) and
RQM (BD?7) bits in the Main Status Register must be
in the “0” and ““1” states respectively, before each
byte of the command may be written into the 8272A.
The beginning of the execution phase for any of
these commands will cause DIO and RQM to switch
to “1” and “'0” states respectively.

READ DATA

A set of nine (9) byte words are required to place the
FDC into the Read Data Mode. After the Read Data
command has been issued the FDC loads the head
(if it is in the unioaded state), waits the specified
head settling time (defined in the Specify Com-
mand), and begins reading |D Address Marks and 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 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 cur-
rent sector, the Sector Number is incremented by
one, and the data from the next sector is read and
output on the data bus. This continuous function is
called a “Multi-Sector Read Operation.” The Read
Data Command must 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 handled with a
single command to the FDC depends upon MT (mul-
ti-track), MFM (MFM/FM), and N (Number of Bytes/
Sector). Table 7 on the next page shows the Trans-
fer Capacity. .
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Table 7. Transfer Capacity

Multi-Track | MFM/FM | Bytes/Sector Maximum Transfer Capacity Final Sector Read
MT MFM N (Bytes/Sector)(Number of Sectors) from Diskette
0 0 00 (128)(26) = 3,328 26 at Side 0
0 1 o1 (256) (26) = 6,656 or 26 at Side 1

1 0 00 (128)(52) = 6,656 .

1 1 o1 (256) (52) = 13,312 26 at Side 1
0 0 o1 (256) (15) = 3,840 15 at Side 0
0 1 02 (512) (15) = 7,680 or 15 at Side 1
1 0 01 (256) (30) = 7,680 .

1 1 02 (512) (30) = 15,360 15 at Side 1
0 0 02 (512)(8) = 4,096 8 at Side 0
0 1 03 (1024)(8) = 8,192 or 8 at Side 1
1 0 02 (512)(16) = 8,192 .

1 1 03 (1024) (16) = 16,384 8 atSide 1

The “muiti-track” function (MT) allows the FDC to
read data from both sides of the diskette. For a par-
ticular 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 actual data length in a Sector, the
data beyond DTL in the Sector is not sent to the
Data Bus. The FDC reads (internally) the complete

- Sector performing the CRC check, and depending

upon the manner of command termination, may per-
form a Multi-Sector Read Operation. When N is non-
zero, then DTL has no meaning and should be set to
OFFH.

At the completion of the Read Data Command, the
head is not unloaded until after Head Unload Time
Interval (specified in the Specify Command) has
elapsed. If the processor issues another command
before the head unloads then the head settling time
may be saved between subsequent reads. This time
out is particularly valuabie when a diskette is copied
from one drive to another.

If the FDC detects the Index Hole twice without find-
ing 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 respectively.)

After 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 Error) flag in Status Register 1 to a 1
(high), and if a CRC error occurs in the Data Field
the FDC also sets the DD (Data Error in Data Field)
fiag in Status Register 2 to a 1 (high), and terminates
the Read Data Command. (Status Register 0 also
has bits 7 and 6 set to 0 and 1 respectively.)

If the FDC reads a Deleted Data Address Mark off
the disketts, and the SK bit (bit D5 in the first Com-
mand Word) is not set (SK = 0), then the FDC sets
the CM (Control Mark) flag in Status Register 2 to a
1 (high), and terminates the Read Data Command,
after reading all the data in the Sector. if SK = 1,
the FDC skips the sector with the Deleted Data Ad-
dress Mark and reads the next sector.

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

it the processor terminates a read (or write) opera-
tion in the FDC, then the ID Information in the Resuit
Phase is dependent upon the state of the MT bit and
EOT byte. Table 5 shows the values for C, H, R, and
N, when the processor terminates the Command.
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Table 8. ID Information When Processor Terminates Command

Final Sector Transferred to ID Information at Result Phase
MT EOT P
rocessor c H R N
1A Sector 1 to 25 at Side 0
OF Sector 1to 14 at Side 0 NC NC R+ 1 NC
08 Sector 1 to 7 at Side 0
1A Sector 26 at Side 0
OF Sector 15 at Side 0 C+1 NC R = 01 NC
0 08 Sector 8 at Side 0
1A Sector 1 to 25 at Side 1
OF Sector 1 to 14 at Side 1 NC NC R+ 1 NC
08 Sector 1 to 7 at Side 1
1A Sector 26 at Side 1
OF Sector 15 at Side 1 C+1 NC R = 01 NC
08 Sector 8 at Side 1
1A Sector 1 to 25 at Side 0
OoF Sector 1 to 14 at Side 0 NC NC R+ 1 NC
08 Sector 1to 7 at Side 0
1A Sector 26 at Side 0
OF Sector 15 at Side 0 NC LSB R = 01 NC
1 08 Sector 8 at Side 0
1A Sector 1 to 25 at Side 1
OF Sector 1 to 14 at Side 1 NC NC R+ 1 NC
08 Sector 1 to 7 at Side 1
1A Sector 26 at Side 1
OF Sector 15 at Side 1 C+1 LSB R = 0t NC
08 Sector 8 at Side 1
NOTES:

1. NC (No Change): The same value as the one at the beginning of command execution.
2. LLSB (Least Significant Bit): The least significant bit of H is complemented.

WRITE DATA

A set of nine (9) bytes are required to set the FDC
into the Write Data mode. After the Write Data com-
mand has been issued the FDC loads the head (if it
is in the unloaded state), waits 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) com-
pares 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 issu-

ance of a Terminal Count signal. If a Terminal Count
signal is sent to the FDC it continues writing into the
current sector to complete the data field. If the Ter-
minal Count signal is received while a data field is
being written then the remainder of the data field is
filled with 00 (zeros).

The FDC reads the ID 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
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are the same; refer to the Read Data Command for
details:

e Transfer Capacity

e EN (End of Cylinder) Flag
e ND (No Data) Flag

e Head Unload Time Interval

e ID Information when the processor terminates
command (see Table 2)

o Definition of DTL when N = 0 and when N # 0

In the Write Data mode, data transfers between the
processor and FDC must occur every 31 ps in the
FM mode, and every 15 ps 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.

For mini-floppies, multiple track writes are usually
not permitted. This is because of the turn-off time of
the erase head coils—the head switches tracks be-
fore the erase head turns off. Therefore the system
should typically wait 1.3 ms before attempting to
step or change sides.

WRITE DELETED DATA

This command is the same as the Write Data Com-
mand except a Deleted Data Address Mark is written
at the beginning of the Data Field instead of the nor-
mal Data Address Mark.

READ DELETED DATA

This command is the same as the Read Data Com-
mand except that when the FDC detects a Data Ad-
dress 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
from each of the sectors of a track. Inmediately af-
ter encountering the INDEX HOLE, the FDC starts
reading all data fields on the track as continuous
blocks of data. If the FDC finds an error in the 1D or
DATA CRC check bytes, it continues to read data
from the track. The FDC compares the ID informa-
tion 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 Regis-
ter 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
position of the recording head. The FDC stores the
values from the first 1D Field it is able to read. If no
proper ID Address Mark is found on the diskette,
before the INDEX HOLE is encountered for the sec-
ond time then the MA (Missing Address Mark) flag in
Status Register 1 is set to a 1 (high), and if no data is
tound then the ND (No Data) flag is also set in
Status Register 1 to a 1 (high) and the command is
terminated.

FORMAT A TRACK

The Format Command allows an entire track to be
formatted. After the INDEX HOLE is detected, Data
is written on the Diskette: Gaps, Address Marks, ID
Fields and Data Fields, all per the IBM System 34
(Double Density) or System 3740 (Single Density)
Format are recorded. The particular format which
will be written is controiled by the values pro-
grammed into N (number of bytes/sector), SC (sec-
tors/cylinder), GPL (Gap Length), and D (Data Pat-
tern) which are supplied by the processor during 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 re-
quests per sector are made by the FDC for C (Cylin-
der 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 8272A for
each sector on the track. The contents of the R Reg-
ister is incremented by one after each sector is for-
matted, thus, the R register contains a value of R +
1 when it is read during the Result Phase. This incre-
menting and formatting continues for the whole
track until the FDC encounters the INDEX HOLE for
the second time, whereupon it terminates the com-
mand.
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If 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 termi-
nates the command after setting bits 7 and 6 of
Status Register 0 to 0 and 1 respectively. Also the
loss of a READY signal at the beginning of a com-

mand execution phase causes command termina-
tion.

Table 9 shows the relationship between N, SC, and
GPL for various sector sizes:

Table 9. Sector Size Relationships

Format | BYtes/ 8” Floppy Bytes/ 5%" Floppy Bytes/ 31" Minl Floppy
Sector | N | sc | GPL() | GPL(2) | Sector | N | sC | GPL(1) | GPL(2) | Sector | N | SC [ GPL(1) | GPL(2)
FM 128 | 00| 1A 07 1B 128 (00|12 07 09 128 { 0 | OF 07 1B
Mode 256 |01|0OF| OE 2A 128 |00| 10| 10 19 — == - —
512 {02| 08| 1B 3A 256 |01|08| 18 30 256 [1}09| OF 2A
1024 |03| 04| 47 8A 512 (02| 04| 46 87 512 [2{05| 1B 3A
2048 (04| 02 c8 FF 1024 | 03| 02 C8 FF —_— | = — —_ —_
4096 |os{o01| C8 FF | 2048 (04|01 | C8 FF — =] =i = —
MPM 256 |01[1A| OE 36 256 (01|12 OA oC 256 | 1 |OF| CE 36
Mode 512 {02|OF{ 1B 54 256 [01|10] 20 32 — =] = — —
1024 (03|08 | 35 74 512 |02| 08| 2A 50 512 {2 |09 | 1B 54
2048 {04]| 04| 99 FF 1024 |03| 04| 80 FO | 1024 [3|05| 35 74
4096 | 05| 02 c8 FF 2048 |04 | 02 cs FF — | =} = — —
8192 (06| 01| C8 FF | 4096 |05/ 01| cC8 FF — == = —
NOTES:

1. Suggested values of GPL in Read or Write Commands to avoid splice point between data field and ID field of contiguous
sections.
2. Suggested values of GPL in format command.

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 COMMANDS
The SCAN Commands aliow data which is being

read from the diskette to be compared against data
which is being supplied from the main system (Proc-
essor 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 Dppp = Dprocessor: DFDD <
Dprocessorr O DFDD = Dprocessor- Ones_comple-
ment arithmetic is used for comparison (FF = larg-
est number, 00 = smallest number). After a whole

scan operation continues until one of the foliowing
conditions occur; the conditions for scan are met
(equal, low, or high), the last sector on the track is
reached (EOT), or the terminal count signal is re-
ceived.

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

Table 10. Scan Status Codes

Command

Status Register 2

Comments

Bit2 = SN

Bit3 = SH

Scan Equal

Drpp = Dprocessor
Depp # Dprocessor

Scan Low or Equal

Drpp = Dprocessor
Drpp < Dprocessor
Depp * Dprocessor

Scan High or Equal

- CO |- Q0 |—+0O

Drpbp = Dprocessor
Depp > Dprocessor
Drpp < Dprocessor

CO 4+ |C0O0 = |O =
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conditions for scan are not met between 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 comparison of the particu-
lar byte which is in process, and then to terminate
the command. Table 10 shows the status of bits SH
and SN under various conditions of SCAN.

If the FDC encounters a Deleted Data Address Mark
on one of the sectors (and SK = 0), then it regards
the sector as the last sector on the cylinder, sets CM
(Control Mark) flag of Status Register 2 to a 1 (high)
and terminates the command. If SK = 1, the FDC
skips the sector 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 Delet-
ed Sector had been encountered.

When either the STP (contiguous sectors STP = 01,
or alternate sectors STP = 02 sectors are read) or
the MT (Multi-Track) are programmed, it is neces-
sary 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
following will happen. Sectors 21, 23, and 25 will be
read, then the next sector (26) will be skipped and
the Index Hole will be encountered before the EOT
value of 26 can be read. This will result in an abnor-
mal 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 necessary to have the data available
in less than 27 ps (FM Mode) or 13 us (MFM Mode).
If an Overrun occurs the FDC terminates the com-
mand.

SEEK

The read/write within the FDD is moved from cylin-
der to cylinder under control of the Seek Command.
The FDC compares the PCN (Present Cylinder Num-
ber) which is the current head position with the NCN
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(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 FDD set to a 0
(low), and Step Puises are issued. (Step Out.)

The rate at which Step Pulses are issued is con-
trolled 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) fiag 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 paral-
lel seek 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
operation, then the NR (NOT READY) flag is set in
Status Register O to a 1 (high), and the command is
terminated.

Note that the 8272A Read and Write Commands do
not have implied Seeks. Any R/W command should
be preceded by: 1) Seek Command; 2) Sense Inter-
rupt Status; and 3) Read ID.

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 O signal is low, the Direction signal
remains 1 (high) and Step Pulses are issued. When
the Track O signal goes high, the SE (SEEK END)
flag in Status Register 0 is set to a 1 (high) and the
command is terminated. If the Track O signal is still
low after 77 Step Pulses have been issued, the FDC
sets the SE (SEEK END) and EC (EQUIPMENT
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, also applies to
the RECALIBRATE Command.
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SENSE INTERRUPT STATUS
An Interrupt signal is generated by the FDC for one
of the following reasons:
1) Upon entering the Result Phase of:
a) Read Data Command
b) Read a Track Command
¢) Read ID Command
d) Read Deleted Data Command
o) Write Data Command
f) Format a Cylinder Command
g) Write Deleted Data Command
h) 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
discernible 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.

Neither the Seek or Recalibrate Command have a
Result Phase. Therefore, it is mandatory to use the
Sense Interrupt Status Command after these com-
mands to effectively terminate them and to provide
verification of the head position (PCN).

Table 11. Seek, Interrupt Codes

Seek End
Bit5

Interrupt Code
Bit 6 Bit7

Cause

(0] 1 1 Ready Line Changed

State, Either Polarity

Normal Termination
of Seek or Recalibrate
Command

0

" | Abnormal Termination
of Seek or Recalibrate

Command

SPECIFY

The Specify Command sets the intitial values for
each of the three internal timers. The HUT (Head
Unload Time) defines the time from the end of the
Execution Phase of one of the Read/Write Com-

4-21

mands to the head unioad state. This timer is pro-
grammable from 16 to 240 ms in increments of
16 ms (01 16ms, 02 =32ms....OF =
240 ms). The SRT (Step Rate Time) defines the time
interval between adjacent step pulses. This timer is
programmable from 1 to 16 ms in increments of
ims(F=1ms, E=2ms, D= 3ms, etc.). The
HLT (Head Load Time) defines the time between
when the Head Load signal goes high and when the
Read/Write operation starts. This timer is program-
mable from 2 to 254 ms in increments of 2 ms (01 =
2ms, 02 =4ms, 03 =6ms....FE = 254 ms).

The step rate should be programmed 1 ms longer
than the minimum time required by the drive.

The time intervals mentioned above are a direct
function of the clock (CLK on pin 19). Times indicat-
ed above are for an 8 MHz clock, if the clock was
reduced to 4 MHz (mini-floppy application) then all
time intervals are increased 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 when-
ever it wishes to obtain the status of the FDDs.
Status Register 3 contains the Drive Status informa-
tion.

INVALID

if an invalid command is sent to the FDC (a com-
mand not defined above), then the FDC will termi-
nate the command. No interrupt is generated by the
8272A 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 8272A is in
the Result Phase and the contents of Status Regis-
ter 0 (ST0) must be read. When the processor reads
Status Register 0 it will find an 80H indicating an
invalid command was received.

A Sense Interrupt Status Command must be sent
after a 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
command as a No-Op command, to place the FDC
in a standby or no operation state.
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Table 12. Status Registers

Bit

Description

No. Name Symbol

STATUS REGISTER 0

D7 Interrupt IC D; = 0andDg = 0

Code Normal Termination of Command, (NT). Command was completed and
properly executed.

De D7 = 0andDg = 1
Abnormal Termination of Command, (AT). Execution of Command was
started, but was not successfully completed.

D; = tandDg =

invalid Command issue, (IC). Command which was issued was never
started.

Dy =1andDg = 1

Abnormal Termination because during command execution the ready
signal from FDD changed state.

Ds Seek End SE When the FDC completes the SEEK Command, this flagis setto 1
(high).

Dy Equipment EC If a fault Signal is received from the FDD, or if the Track 0 Signal fails

Check to oceur after 77 Step Pulses (Recalibrate Command) then this flag is
set.

D3 Not Ready NR When the FDD is in the not-ready state and a read or write command
is issued, this flag is set. If a read or write command is issued to Side 1
of a single sided drive, then this flag is set.

D2 Head HD This flag is used to indicate the state of the head at Interrupt.

Address

D4 Unit Select 1 uUs1 These flags are used to indicate a Drive Unit Number at Iinterrupt.

Do Unit Select 0 uUso

STATUS REGISTER 1

D7 End of EN When the EDC tries to access a Sector beyond the final Sector of a

Cylinder Cylinder, this flag is set.

De Not used. This bit is always 0 (low).

Ds Data Error DE When the FDC detects a CRC error in either the ID field or the data
field, this flag is set.

Da Over Run OR If the FDC is not serviced by the main-systems during data transfers,
within a certain time interval, this flag is set.

D3 Not used. This bit always 0 (low).

Do No Data ND During execution of READ DATA, WRITE DELETED DATA or SCAN

Command, if the FDC cannot find the Sector specified in the IDR
Register, this flag is set.

During executing the READ D Command, if the FDC cannot read the
|D field without an error, then this flag is set.

During the execution of the READ A Cylinder Command, if the starting
sector cannot be found, then this flag is set.
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Table 12. Status Register (Continued)

k Bit Description
No. Name | Symbol
STATUS REGISTER 1 (Continued)
Dy Not NW During execution of WRITE DATA, WRITE DELETED DATA or Format
Writable A Cylinder Command, if the FDC detects a write protect signal from the
FDD, then this flag is set.
Do Missing MA If the FDC cannot detect the ID Address Mark after encountering the
Address index hole twice, then this flag is set.
Mark if the FDC cannot detect the Data Address Mark or Deleted Data
Address Mark, this flag is set. Also at the same time, the MD (Missing
Address Mark in Data Field) of Status Register 2 is set.
STATUS REGISTER 2
D7 Not used. This bit is always O (iow).
Dg Control CM During executing the READ DATA or SCAN Command, if the FDC
Mark encounters a Sector which contains a Deleted Data Address Mark, this
flag is set.
Ds Data Error in DD If the FDC detects a CRC error in the data field then this flag is set.
Data Field
D4 Wrong wC This bit is related with the ND bit, and when the contents of C on the
Cylinder medium is different from that stored in the IDR, this flag is set.
D3 Scan Equal SH During execution, the SCAN Command, if the condition of “equal” is
Hit satisfied, this flag is set.
D2 Scan Not SN During executing the SCAN Command, if the FDC cannot find a Sector
Satisfied on the cylinder which meets the condition, then this flag is set.
D4 Bad BC This bit is related with the ND bit, and when the content of C on the
Cylinder medium is different from that stored in the IDR and the content of C is
FF, then this flag is set.
Do Missing MD When data is read from the medium, if the FDC cannot find a Data
Address Address Mark or Deleted Data Address Mark, then this flag is set.
Mark in Data
Field
STATUS REGISTER 3
Dy Fault FT This bit is used to indicate the status of the Fault signal from the FDD.
Dg Write WP This bit is used to indicate the status of the Write Protected signal from
Protected the FDD.
Ds Ready RDY This bit is used to indicate the status of the Ready signal from the
FDD.
D4 Track O TO This bit is used to indicate the status of the Track 0 signal from the
FDD.
D3 Two Side TS This bit is used to indicate the status of the Two Side signal from the
FDD.
Do Head HD This bit is used to indicate the status of Side Select signal to the FDD.
Address
D4 Unit Select 1 Us1 This bit is used to indicate the status of the Unit Select 1 signal to the
FDD.
Do Unit Select 0 uso This bit is used to indicate the status of the Unit Select 0 signal to the
FDD
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ABSOLUTE MAXIMUM RATINGS*

Operating Temperature ............. 0°Cto +70°C
Storage Temperature .......... —40°Cto +125°C
All Output Voltages ................. —-0.5t0 +7V
All input Voitages .................. —05t0 +7V
Supply Voltage Vgg - cvvvveveennns —0.5t0 +7V
Power Dissipation ...............coiieien 1 Watt
*Ta = 25°C

* Notice: Stresses above those listed under "Abso-
Jute Maximum Ratings”’ may cause permanent dam-
age 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 opera-
tional sections of this specification is not implied. Ex-
posure to absolute maximum rating conditions for
extended periods may affect device reliability.

D.C. CHARACTERISTICS T4 = 0°Cto +70°C,Vgc = +5V £10%

Limits Test
Parameter Unit
Symbol Min Max Conditions
ViL Input Low Voltage —-0.5 0.8 \
ViH Input High Voltage 2.0 Voo + 0.5 \
VoL Output Low Voltage 0.45 \ loL = 20mA
Vou Output High Voltage 2.4 Vee \ lop = —400 pA
Icc Vce Supply Current 120 mA
he input Load Current 10 RA Vin = Voo
(All Input Pins) —10 HA ViN = 0OV
ILOH High Level Output 10 HA Vout = Vco
Leakage Current
loFL Output Fioat +10 pA 0.45C < Vout < Vco
Leakage Current
CAPACITANCE T4 = 25°C, f. = 1 MHz, Voo = OV
Limits Test
| t
Symbo! Parameter i N Unit Conditions
Cin(e) Clock Input Capacitance 20 pF All Pins Except Pin
CiN Input Capacitance 10 pF Under Test Tied
to AC Ground
Ci/o Input/Output Capacitance 20 pF
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A.C. CHARACTERISTICS T5 = 0°Cto +70°C,Voc = +5.0V + 10%

Symbol { Parameter ] Typ() l Min l Max Unit Notes

CLOCK TIMING

tcy Clock Period 120 500 ns (Note 5)

tcH Clock High Period 40 ns (Note 4, 5)

trsT Reset Width 14 toy

READ CYCLE

taR Select Setup to RD |, 0 ns

traA Select Hold from RD T 0 ns

tRR RD Pulse Width 250 ns

trRD Data Delay from RD | 200 ns

tor Output Float Delay 20 100 ns

WRITE CYCLE

taw Select Setup to WR | 0 ns

twa Select Hold from WR T 0 ns

tww WR Pulse Width 250 ns

tow Data Setup to WR T 150 ns

twp Data Hold from WR T 5 ns

INTERRUPTS

tal INT Delay from RD T 500 ns (Note 6)

twi INT Delay from WR T 500 ns (Note 6)

DMA

tracy DRQ Cycle Period 13 s (Note 6)

tAKRQ DACK | toDRQ | 200 ns

traRr DRQT toRDJ 800 ns (Note 6)

thaw DRQT toWR | 250 ns (Note 6)

tRQRW DRQT toRDT orWR T 12 us (Note 6)
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A.C. CHARACTERISTICS Ta = 0°Cto +70°C, Vg = +5.0V +10% (Continued)

Symbol l Parameter | Typ() I Min l Max I Unit l Notes
FDD INTERFACE
twey WCK Cycle Time 2or4 MFM =0
1or2 BS | MFM = 1 (Note 2)
twCH WCK High Time 250 80 350 ns
top Pre-Shift Delay from WCK T 20 100 | ns
tcp WDA Delay from WCK T 20 100 ns
twpD Write Data Width twcH — 50 ns
twe WE T toWCK T or WE | to 20 100 ns
WCK | Delay
twwey Window Cycle Time 2 MM =0
1 PS | MFM = 1
twRD Window Setup to RDD T 15 ns
tRow Window Hold from RDD | 15 ns
tRDD RDD Active Time (HIGH) 40 ns
FDD SEEK/DIRECTION/STEP
tus USp, 1 Setup to RW/SEEK T 12 ps | (Note 6)
tsu USy, 1 Hold after RW/SEEK | 15 us (Note 6)
tsp RW/SEEK Setup to LCT/DIR 7 ps | (Note 6)
tps RW/SEEK Hold from LCT/DIR 30 ps | (Note6)
tpsT LCT/DIR Setup to FR/STEP T 1 us | (Note6)
tsTD LCT/DIR Hold from FR/STEP | 24 us | (Note 6)
tsTu DSy, 1 Hold from FR/Step | 5- : ps | (Note6)
tsTP STEP Active Time (High) 5 ns (Note 6)
tsc STEP Cycle Time 33 us (Note 3, 6)
tFrR FAULT RESET Active Time (High) 8 10 us (Note 6)
tipx INDEX Pulse Width 10 tcy
trc Terminal Count Width 1 toy
NOTES:

1. Typical values for T4 = 25°C and nominal supply voltage.

2. The former values are used for standard floppy and the latter values are used for mini-floppies.

3. tgc = 33 ps min. is for different drive units. In the case of same unit, tgg can be ranged from 1 ms to 16 ms with 8 MHz
clock period, and 2 ms to 32 ms with 4 MHz clock, under software control.

4. From 2.0V to +2.0V. .

5. At 4 MHz, the clock duty cycle may range from 16% to 76%. Using an 8 MHz clock the duty cycle can range from 32% to
52%. Duty cycle is defined as: D.C. = 100 (ticH + tcy) with typical rise and fall times of 5 ns.

6. The specified values listed are for an 8 MHz clock period. Multiply timings by 2 when using a 4 MHz clock period.
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A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
24
20 20
> & wWE
TEST POINTS
TEST
0.8 0s C. = 100 pF
0.45
210606-7
A.C. Testing: Inputs are driven at 2.4V for a Logic “1" and 0.45V = 210606-8
for a Logic “0”. Timing measurements are made at 2.0V for a -
Logic “1” and 0.8V for a Logic “0”. Cy = 100 pF
C_ Includes Jig Capacitance

WAVEFORMS

PROCESSOR READ OPERATION

. CS.
OACK
— AR 1 | ¢, |
74
RD
t | [e———to¢

DATA — — — — = — - e — — — — { VALID —_—————

INT

210606-9
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WAVEFORMS (Continued)

PROCESSOR WRITE OPERATION

A CS. DACK

£
DATA
INT K

210606-10

DMA OPERATION

—/[ _ /‘(‘

takro

Wa or AD

210606-11
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WAVEFORMS (Continued)

CLOCK TIMING

cLk _—/————\
e

210606-12

FDD WRITE OPERATION

WRITE CLOCK
(WCK)

twe twe =]
-
WRITE ENABLE \-
(WE)
)

PRESHIFTOor 1
(PSg 4

teo

WRITE DATA
(WDA)

210606-13
Preshift 0 | Preshift 1
Normal 0 0
Late 0 1
Early 1 0
Invalid 1 1
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WAVEFORMS (Continued)

SEEK OPERATION

tus

RW/SEEK

tsp

| ————tos

LCT/
DIRECTION

tost

STEP \
t57p —i]
tsc
210606-14
FLT RESET INDEX
FAULY RESET
FAIL UNSAFE RESET
21060615 <——tiox —— tiox
210606-16
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WAVEFORMS (Continued)
FDD READ OPERATION
READ DATA
taoo-
4 | tROW ——pn]
4 h
READ DATA % K
WINDOW
_k —
210606-17
TERMINAL COUNT RESET
TC RESET
tre tast
210606-18 210606-19
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