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Description

The wPD765A is an LS| Floppy Disk Controller (FDC) chip
which contains the circuitry and control functions for inter-
facing 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 uPD765A 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 interface.

The wPD7265 is an addition to the FDC family that has
been designed specifically for the Sony Micro Floppydisk®
drive. The p.PD7265 is pin-compatible and electrically
equivalent to the 765A but utilizes the Sony recording for-
mat. The nPD7265 can read a diskette that has been
formatted by the nPD765A.

Hand-shaking signals are provided in the pPD765A/
wPD7265 which make DMA operation easy to incorporate
with the aid of an external DMA Controller chip, such as the
wPD8257. The FDC will operate in either the DMA or non-
DMA mode. In the non-DMA mode the FDC generates
interrupts to the processor every time a data byte is to be
transferred. In the DMA mode, the processor need only
load the command into the FDC and all data transfers
occur under control of the FDC and DMA controllers.
There are 15 commands which the wnPD765A/uPD7265
will execute. Each of these commands requires multiple
8-bit bytes to fully specify the operation which the proces-
sor wishes the FDC to perform. The following commands
are available:

READ DATA SCAN HIGHOREQUAL  WRITE DELETED DATA
READ ID SCAN LOW OREQUAL  SEEK

SPECIFY READ DELETED DATA  RECALIBRATE

READ TRACK  WRITE DATA SENSE INTERRUPT STATUS
SCAN EQUAL  FORMAT TRACK SENSE DRIVE STATUS
Features

Address Mark detection circuitry is internal to the FDC
which simplifies the phase locked loop and read elec-
tronics. The track stepping rate, head load time, and
head unload time are user-programmable. The uPD765A
wPD7265 offers additional features such as multitrack and
multiside read and write commands and single and double
density capabilities.
[] Sony (EMCA) Compatible Recording Format
(uPD7265)
L] IBM-compatible Format (Single and Double Density)
(,LPD765A)
a Multisector and Multitrack Transfer Capability
[ Drive Up to 4 Floppy or Micro Floppydisk* Drives
| Data Scan Capability—Will scan a single sector or an
entire cylinder comparing byte-for-byte host memory
and disk data

4/84 vi.1

wPD765A/u.PD7265
SINGLE/DOUBLE DENSITY
FLOPPY DISK CONTROLLER

[ Data Transfers in DMA or Non-DMA Mode

[] Parallel Seek Operations on Up to Four Drives

[1 Compatible with uPD8080/85, ©PD8086/88 and
wPD780 (Z80™) Microprocessors

[] Single Phase Clock (8 MHz)

[J +5VOnly

[ 40-Pin Plastic Package

*2801s a registered trademark of Zilog Inc

Micro Floppydisk® is a of Sony C
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Absolute Maximum Ratings*

T, = 25°C

Operating Temperature —10°Cto +70°C
Storage Temperature —40°Cto +125°C
All Output Voltages 1 —-0.5t0 +7V
All Input Voltages ~ —05t0 +7V
Supply Voltage Vcc —0.5t0 +7V
Pow;riDissipation B 7 771@

*COMMENT: Exposing the device to stresses above
those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be
operated under conditions outside the limits described
in the operational sections of this specification. Expo-
sure to absolute maximum rating conditions for
extended periods may affect device reliability.



wPD765A/7265 Pin id
No. Symbol Name 1o s
Pin Configuration Places FDC in idle state. Resets
output lines to FDD to 0 (low).
Does not affect SRT, HUT or
o A —_— T :léTvln S|I:ec|1 co,mmami It
lese! rocessor pinis held high durin,
RESET {7 40 Vee Reset, FDC will gnerate an
RD [ 2 39 [ RW/SEEK ir}tevrurﬁ( vrimin1.024 mgec, To
F— clear this interrupt use Sense
WR Os 38 [ LCT/DIR Interrupt Status command.
csa 37 [ FR/STP Yol Control signal for transfer of
A O 5 36 [ HDL 2 RD Read 1@  Processor data from FDC to Data Bus,
DB, O 6 351 RDY vcv:::r;(s‘?g?al for transfer of
DB, [ 7 34 ] WP/TS 3 WR Write 1@ Processor data to FDC via Data Bus, when
DB, [] 8 33 [ FLT/TR, O1oN)
A = IC selected when 0 (low), allow-
E:a oo A oran 32 Ps, 4 Cs Chip Sﬂ!fc‘ | Processor ing RD and WR to be enabled.
4 O 10 il 31 A Ps, o Selects Data Reg SAn:ﬂur
DBy ] 11 HPD7265 39 [7 woa 5 A Reg Select 1®  Processor Status Reg (A, =0) contents of
0B, d 12 29 us, h FDC to be sentto Da Data Bus
5 -
bB, ] 13 28 [ US, 6-13 gg:‘ Data Bus /0@ Processor Bidirectional 8-bit Data Bus.
DRQ [] 14 27 ] HD Data DMA DMA Request is belng made by
oack d 15 26/ MFM 14 DRQ  pogiest Off ‘DMA FDC when DRQ =
DMA cycle is active when 0
Tc ] 16 25 [ WE 15 DACK Erk‘:‘w' cioni sl g BMA (low) and controller is perform-
DX ] 17 24 [ vco 9 ing DMA transfer.
INT [ 18 23 [0 RD Indicates the termination of a
DMA transfer when 1 (high). It
CLK [ 19 22 [ RDW 16 TC Terminal Count |  DMA terminates data lransfergduring
GND [ 20 21 [ wek Read|Write/Scan command in
17 IDX Index | FDD
18 INT Interrupt O Processor '““‘"“@‘ R"“““‘ generated
DC Characteristics 19 CLK  Clock I Singee) o";f“ WHzsquars
Ta = —10°C to +70°C; - 2. 20 GND  Ground DC power return.
Vee = +5V = 5% unless otherwise specified Write data rate to FDD. FM =
. 500 KHz, MFM = 1 MHz, with a
S Limits G Bl WIS s ! ulse width of 250 ns for both
! Min _ Typ® _ Max Conditions B e AR » M and MFM.
I Vol v, —05 0.8 v Read Data Phase Generated by PLL, and used to
pyit Low Vol tads Vi 22 ROW  (indow ! LockLoop sample data from FDD.
Input High Vottage §ii 20 Vec £105) IV Read data from FDD, containin
Output Low Voltage Vo, 0.45 V. lo.=20mA 23 RDD  ReadData | FDD clock and data bits. y o
ompm High Voltage Vo 24 Vee v lon = —200 pA 24 YCO  yvcossyne o Phase Inhibits VCO in PLL when 0
ut Low Voltage ~ Syn Y/ Locked Loop  (low), enables VCO when 1.
(CLK +WR C'w") Vuld) -05 0.65 V. 25 WE Write Enable O FDD Enables write data into FDD.
mputHighvolage 8 . fooF 0 b LR Jomead § 0, o T A dlreatensy Ph: MF hen 1, FM
(CLK R Cloc) Clock) V() 24 Vee + 05 v 26 MFM  MFM Mode O ek Loon MEMIncdehaniERmoce
Ve Supply Current lcc 150 mA g o Head 1 selected when 1 (hi
gh),
input Load Current | 10 A Vm=Vee 27" HD Head Sefect 0 FDD Head 0 selected when 0 (Iow).
(All Input Pins) -10 wA V= 28,29 U3 Unit Select o FDD FDD Unit selected.
High Level Output RSO B S 5 asy R s s e,
Leakage Current lon 10 nA Vour = Vee 30 WDA Write Data O FDD Serial clock and data bits
ook 10 AV, 045V P By TR W v tion stat
kage Curre |, = = +0.45' recompen- rif eprecumpensa ion status
L & o 31,32 PS,,PS, sation FDD during MFM mode. Determines
Note: @ Typical values for T, = 25°C and nominal supply voltage. (preshl ) early, laf nd normal time:
Senses FDD fault condition in
33 FLT/TR, Fault/Track 0 | FDD Read/Write mode; and Track 0
cont
2 T T W ¥ i 1 Sqnses Write Protect status in
Capacitance sapsuwprTs - Wrlie EiotestER S EpD rite mode; and Two-Side
Ta = 25°C; fo = 1MHz; Vec = OV n Seek mode.
35  RDY Ready | FDD Indicates FDD is mdy to send
Limits Test or receive
Command whlch causes read/
Symbol Min Typ Max Unit Sonditehs 3 HDL  Head Load 0 FDD write head in FDD to contact
Clock Input All pins except diskette.
Cinge) 2050 pE pin under test Resets fault FF in FDD in Read!
Input C = 10 pF tied to Write mode, contains step
L c"' 20 pF  Ground 35 R EHSTEG FILRecclBlepinn0ne FRD pulses to move head to another
Output ouT Lis ra cylinder in Seek mode.
Lowers Write currem on inner
tracks in Read/Wr
i determlges dlre orA I'\aad will
ow Current/ step in Seek mode. A fault reset
38 LCTDIR pirection o FPD pulse is issued at the beginning
of each Read or Write command
rior to the occurrence of the
lead Load signal. b
aw ’ When 1 (high) Seek mode
Lo L o FDD selected and when 0 (low)

Read Write mode selected.

40 Voo +5V

DC power.

Note: @ Disabled when CS = 1
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A Cra nPD765A/7265
ee = EE Ie'ss otherwise specified
Veeo po = tnun Timing Waveforms

—_———— Test
v Symbol _Min_Typ® Max _Unit ons " .
720 125 500 = = F Read Operation
125 8'FDD
Clock Period bCY 250 L e Ao, CS, DACK
125 312" Sony
Clock Active (High) 0 40 ns RD
Clock Rise Tlme br 20 ns
“Clock Fall Time of = 20 ns Data
Aq, CS, DACK Setup Time
toRD | tar 0 - ns
Aq, CS, DACK Hold Time INT
from RD 1 tha 0 B ns
RD Width thn 250 ns
Data Access Time from Processor Write Operation
RD | tep 200 ns C,=100pf
DB toﬂFInnl Delay Time s o
rom RD | tor 20 100 ns C,=100p .
Ao, cs. DACK Setup Time Ao, CS, DACK X
R | taw 0 ns = taw = e—twa

A,, cs, DACK Hold Time WR s
toWR | ~—two.

WR Width

Data Setup Time to WR |
Data Hold Time from WR 1
“INT Delay Time from RD |
INT Delay Time from WR 1
DRQ Cycle Time

DACK | — DRQ | Delay
DRQ | —DACK | Delay
DACK Width

‘DW
fa—tyy
INT ———AL

Clock

“TC Width
Reset Width
WCK Cycle Time toy s DMA Operation
2 372 ®
1 32" @ DRQ
WCK Active Time (High) t 80 250 350 ns
WCK Rise Time T 20 ns ]
WCK Fall Time Y 20 ns DACK
Preshift Delay Time
from WCK 1 tcp 20 100 ns R
WCK | — WE { Delay (5 20 100 ns WheEHo S
WA Defay Time from 5| e (WE)
K 1 teo 20 100 ns —| tua (RD)
RDD Active Time (High) troo 40 ns
4
2 FDD Write Operation
2
Window Cycle Time twey S ns 8"
b 5
2 ST Write Clock
1 F 312
MFM=1 312
Window Hold Time o
to/from RDD twnp 15 ns Write Enable 2\
_USq,; Hold Time to Y ts 12 TR T
“RW/SEEK Hold Time to LOW 3
CURRENT/DIRECTION | tgp 7 i Preshiftoor1 _ X X D
LOW CURRENT/DIRECTION
Hold Time to FAULT RESET/ B =—twoo
STEP | tost 10 us Write Data 7N\ Vil
USy,y Hold Time from FAULT  tgry 5.0 us 8 MHz Clock
RESET/STEP 1 Period © = teo
STEP Active Time (High) [ 6 7 us @ Tl
STEP Cycle Time [ FEC oo =N
(F’:II;LI RESET Active Time g o " RO Preshift 0 Preshift 1
R z ®
Write Data Width twob Ty-50 ns — . 0
US,, Hold Time After SEEK  tg,, 15 s 1 i
i e T = s 8MHzClock 1 o
0s HS  Period 1 1
_DIR Hold Time after STEP tsrn us
Index Pulse tiox HCY
“RD | Delay from DRQ fan us
‘WR | Delay from DRQ tww us  8MHz Clock
WE or RD Response Time A B Period
_from DRQ | MAW e

Notes: @ Typical values for T, = 25'C and nominal supply vonage
@ Under Software Control. The range is from 1ms to 16 ms at 8 MHz clock period. and 2
1032 ms at 4 MHz clock period
® Sony Micro Floppydisk* 312" drive
@ Double these values for a 4 MHz clock period



1PD765A/7265

Timing Waveforms (Cont.)

Seek Operation
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! tus ~tsu

RW/Seek
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R J.jj ad
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——twey J
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Note: Either polarity data window is valid.

Terminal Count Reset
Tc T{E Reset —)L
tre —> =—tast

Internal Registers

The pPD765A/pnPD7265 contains two registers which may
be accessed 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 (which actu-
ally 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 program or obtain the results after a particular
command. Only the Status Register may be read and used
to facilitate the transfer of data between the processor and
wPD765/uPD7265.

The relationship between the Status/Data registers and the
signals RD, WR, and A, is shown below.

A, RD WR Function
0 % 0 1 Read Main Status Register
0 1 0 lilegal
[] 0 0 lilegal
) 0 0 lllegal
1 0 q Read from Data Register
1 1 0 Write into Data Register

Internal Registers (Cont.)

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

Bit
Do ipti
No. Name Symbol sscrpton
DB, FDD 0 Busy DgB  FDD number 0 is in the Seek mode. If any of the bits is

set FDC will not accept read or write command.

FDD number 1 is in the Seek mode. If any of the bits is
set FDC will not accept read or write

FDD number 2 is in the Seek mode. If any of the bits is
set FDC will not accept read or write

FDD number 3 is in the Seek mode. If any of the bits is
set FDC will not accept read or write command.

DB, FOD1Busy DB

DB, FDD 2Busy D,B

DB, FDD 3 Busy D8

DB, FDC Busy CB  Aread or write command is in process. FDC will not
accept any other command.
DB, Execution EXM This bitis set only during execution phase in non-DMA
Mode mode. When DB, goes low, execution phase has ended
and result phase has started. It operates only during
non-DMA mode of operation. o
DBg Data Input/ DIO Indicates direction of data transfer between FDC and
Output Data Register. If DIO = 1, then transfer is from Data
Register to the processor. If DIO = 0, then transfer is
from the processor to Data Register.
DB; uest RQM Indicates Data Register is ready to send or receive data
for Master to or from the processor. Both bits DIO and RQM should

be used to perform the hand-shaking 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. The maximum time between the last RD or
WR during a command or result phase and DIO and RQM
getting set or reset is 12 ws. For this reason every time the
Main Status Register is read the CPU should wait 12 pus.
The maximum time from the trailing edge of the last RD

in the result phase to when DB, (FDC busy) goes low

is12 ps.

Out FDC and Into Processor

Out Processor and Into FDC

Ready
Request for Master |
(RQM)

Data In/Out
(DIO)

T

R
RD TR R B 2 T

11
C Joje[ 4]

:

>
(o] ~

>

©
LAEEE

>

= =
o

Notes: & — Data register ready to be written into by processor.
[E] — Data register not ready to be written into by processor.
& — Data register ready for next data byte to be read by processor.
(5 — Data register not ready to be read by processor.

(



Status Register Identification

Bit

Descripti
No. Name o

Symbol

Status Register 0

D; = 0and Dg = 0
Normal Termination of command, (NT). Command was
and properly axecuted

D, = 0andDg =1

(AT).
D; cnmmlnd was started but was not successfully
Interrupt Code complet
Dg D, =1 and Ds
Invnlld Command Issue (IC). Command which was
issued was never started.
D; = 1andDg = 1
Abnormal Termination because during command execu-
tion the ready signal from FDD changed state,

]

Ds Seek End SE

is set to 1 (high).

o

gﬁgﬁ"““‘ EC signal fails to occur after 77 step pulses (Recalibrate
then this flag is set.

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.

This flag is used to indicate the state of the head at
Inlevrupt

D; Not Ready NR

D, Head Address HD

When the FDC completes the SEEK command, this flag
igh).

It a fault signal is received from the FDD, or if the Track 0

D, Unit Select 1 us,
Dy _Unit Select 0 us,

These flags are used to indicate a Dnve Unl( Number
at Interrupt.

Status Register 1

When the FDC tries to access a sector beyond the final
sector of a cylinder, this flag is set.

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

D; End of Cylinder EN

D; Data Error DE " When the FDC detects agCRCH error in either the ID field

or the data field, this

If the FDC is not serviced by the host system dur!ng data
transfers within a certain time interval, this flag
is set.

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

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 execution of the READ ID command, if the FOC
cannot read the ID field without an error, then this flag
is set.
During execution of the READ A cylinder command, if
the starting sector cannot be found, then this flag is set.

D, Overrun OR

D, No Data ND

During execution of WRITE DATA, WRITE DELETED
DATA or Format A cylinder command, if the FDC detects
a write protect signal from the FDD, (hen lhls flag is set.
If the FDC cannot detect the ID Address Mark after

the index hole twice, then this flag is set.
It 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.

D, Not Writable

2z
=

Missing Address
Do Mark oA

Status 2

D; Not used. This bit is always 0 (low).

During execution of the READ DATA or SCAN command,

Dg Control Mark CM  if the FDC encounters a sector which contains a Deleted
Data Address Mark, this flag is set.

p, DataErrorin pp  Ifthe FDC detects a CRC error in the data field then this
S Data Field flag is set.

This bit is related to the ND bit, and when the contents of

C® on the medium is different from that stored in the
IDR. lhll flag is set.

D, Wrong Cylinder wcC

Duri of the SCAN ifthe ¢
of “equll" is satisfied, this flag is set.

D; Scan Equal Hit SH

During execution of the SCAN command, if the FDC can-
not find a sector on the cylinder which meets the
condition, then this flag is set.

D, Scan Not Satisfied SN

This bit is related to the ND bit, and when the contents of
C on the medium is different from that stored in the IDR

D, Bad Cylinder BC
and the contents of C is FF(yg) then this flag is set.

Missi When data is read from the medium, if the FDC cannot
Addran Mark MD  find a Data Address Mark or Deleted Data Address Mark,
in Data Field then this flag is set.

wPD765A/7265

Status Register Identification (Cont.)

Bit
i
No. Name Symbol Description
Status Register 3
D, Fault T .'rr:‘)ll:ll:fl:elsF s;ed to indicate the status of the Fault signal

This bit is used to Indlcllo the status of the Write Pro-

Dg Write Protected wP tected signal from th
Ds Ready RY ;TI_I;::| t‘:'l‘lels used to indicate the status of the Ready slgnul
This bit is used to indicate the status of the Track0
D, Track0 T0  Signal from the FDD.
D, Two Side TS This bit is used to Indlclle the status of the Two Side
e .

02 Head Addrpas HD  signal to the FDD.

D, Unl( Select 1 us, I{‘g‘rsmbll:o'sl:m)g indicate the status of the Unit Select 1
_ This bitis used to indicate the status of the Unit Select 0

Dy Unit Select 0 USo  signal to the FDD.

Notes: & CRC = Cyclic Redundancy Check
@ IDR = Internal Data Register
@ Cylinder (C) is described more fully in the Command Symbol Descripton on page 7.

Command Sequence

The pPD765A/p.PD7265 is capable of perfarming 15 differ-
ent commands. Each command is initiated by a multibyte
transfer from the processor, and the result after execution
of the command may also be a multibyte transfer back to
the processor. Because of this multibyte interchange of
information between the uPD765A/n.PD7265 and the
processor, it is convenient to consider each command

as consisting of three phases:

Command The FDC receives all information

Phase: required to perform a particular opera-
tion from the processor.

Execution The FDC performs the operation it was

Phase: instructed to do.

Result Phase: After completion of the operation, status
and other housekeeping information are
made available to the processor.
Following are shown the required preset parameters and
results for each command. Most commands require 9 com-
mand bytes and return 7 bytes during the result phase. The
“W" to the left of each byte indicates a command phase
byte to be written, and an “R” indicates a result byte.
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Instruction Set ® @

Instruction Set

Data Bus Data Bus
Phase RW D, Dg Dy D, Dy D, D, Do Phase RW D, Dg Ds D, Dy D, D, Dy
Read Data Write Deleted Data
Command W MT MF SK 0 0 1 1 0 CommandCodes Command W MT MF 0 0 1 0 0 1 CommandCodes
w X X X X X HD US,Us, ® w X X X X X HD US,US,
w c Sector ID prior w Cc Sector ID prior
w H to The w H to The
w R 4 bytes are w R 4 bytes are
w N against header on Floppy w N against header on Floppy
w EOT Disk. w EOT — Disk.
w GPL w GPL
w DTL w DTL
Execution Data transfer between the Execution Data transfer between the
FDD and main system FDD and main system
Result R STO Status after Result R «————— ST0 —————— Status information after
R ST1 R ST1 —
R sT2 R ST2
R c Sector ID after R c Sector ID after
R H R H
R R R R
R N R N
Read Deleted Data Read A Track =
Command W MT MF SK 0 1 1 0 0 CommandCodes Command W 0 MF SK 0 0 0 1 0 CommandCodes
w X X X X X HD US,US, w X X X X X HD US, US,
w c Sector ID prior w c Sector ID prior
w H to The w H to
w R 4 bytes are w R
w N against header on Floppy w N
w EOT Disk. w EOT \
w GPL w GPL
w DTL w DTL
Execution Data transfer between the Execution Data transfer between the
FDD and main system FDD and main system. FDC
reads all data fields from
ekt a b Stane Lo ! index hole to EOT.
R ST2 Resuit R STO Status after
R c Sector ID after R ST1
¢ R H R ST2
R R R c Sector ID after
R N R H
Write Data n .
Command W MT MF 0 0 1 0 1 CommandCodes
W X X X X X HD US, US, Resd 1D
w c Sector ID prior Command W 0O MF 0 0 1 0 1 0 CommandCodes
w H to The Wi X0 XXX X HDUSEUS,
w R 4b re
Execution The first correct ID
w Eg'r I‘)?:II("“ eaanrion FiopEy information on the cylinder
w GPL is stored in Data Register.
w DTL Result R STO Status after
Execution Data transfer between the : :; ;
main system and FDD R c Sector ID road
Result R sTO0 Status after R H during phase from
R ST1 R R Floppy Disk.
R sT2 R N
o 2 SectprlD afias Format A Track
R R Command W 0 MF 0 0 1 1 0 1 CommandCodes
R N W' XX X X XE HD! US, US,
w N
w SC Sectors/Track
Notes: @ Symbols used in this table are described at the end of this section. w GPL Gap 3
® Aq should equal binary 1 for all operations. w D Filler byte
® X = Don't care, usually made to equal binary 0. Execution FDC formats an entire track.
Result R STO Status after
R ST1
R sT2
R c In this case, the ID
R H has no meaning.
R R
R N
Scan Equal
Command W MT MF SK 1 0 0 0 1 CommandCodes
Winal Xopm Ko kX, e Xad HDsUS ety
w [ Sector ID prior
w H to
w R
w N
w EOT
w GPL
w STP
Execution Data compared between the
FDD and main system
Result R STO0 Status after
R ST1
R sT2
R c Sector ID after
R H
R R
R N




Instruction Set

Data Bus

Pha:

D; Dg Dy Dy Dy D; Dy, D

Scan Low or Equal

Command W MT MF SK 1 1 0 0 1 CommandCodes
w X X X X X HD US, US,
w c Sector ID prior to
w H
w R
w N
w EOT
w GPL
w STP
Execution Data compared between the
FDD and main system
Result R STO Status after
R ST1
R ST2
R c Sector ID after
R H
R R
R N
Scan High or Equal
Command W MT MF SK 1 1 1 0 1 CommandCodes
w X X X X X HD Us, Us,
w c Sector ID prior to
w H
w R
w N
w EOT
w GPL
w STP
Execution Data compared between the
FDD and main system
Result R STO Status after
R ST1
R ST2
R c Sector ID i after
R H -,
i R R
R N
Recalibrate
Command W Qi 000 Dige 00 o001 1 1 Command Codes
WS i TR S g US, US,
Execution Head retracted to Track 0
Sense Interrupt Status
Command W 0 0 0 0 1 0 0 0 CommandCodes
Result R STO Status aboul
R — PCN ———————— the FDC at the end of seek
operation
Specify

Command W 0o 0
w

0005t 1

Command Codes

Sense Drive Status

Command W 0 0 0 0 0O 1 0 0 CommandCodes
w X X X X X HD US, US,
Result b= ST3 ———————— Status information about
FDD
Seek
Command W Qe v0 078,00 1 1 1 Command Codes
W e S Y HD! Us) usg
w NCN -
Execution Head is positioned over
proper cylinder on diskette.
Invalid
Command W Invalid Codes ~~—— Invalid Command Codes
(NoOp — FDC goes into
Standby state.)
Result R STO - STO = 80y

1PD765A/7265

Command Symbol Description

Symbol Name Description
Ay Address Line 0 controls selection of Main Slllul Register
(Ay = 0) or Data Register (A, =
c Cylinder Number C stands for the curnmlub:m cyllndﬂ (track)
numbers 0 through 76 of the medi
D Data D stands for the data pattern which is going to be
into a sector. S
D;-Dy Data Bus 8-bit Data Bus, where D, stands for a most
significant bll. and Dy for a least
DTL Data Length VIMnNI-Mmdum DTL stands for the daf
lung'lh -mlch users are going to read out or wrnn into
EOT End of Track EOT mnd; for the final sector number on a cylinder.
Duri annd or Write operations, FDC will nop data
tran: after a sector number equal to E
GPL Gap Length GPL stands for the length of Gap 3. During )
Read/Write commands this value determines the
number of bytes that VCO Sync will stay low after
two CRC bytes. Duvlg'g Format command it
the size of Gap 3.
H Head Address :Blnmmhm"wwoorl,u.pocmodln
HD Head HD stands for a selected head number 0 or 1 and
controls the polamy of pin27. (H = HDin all
command words.)
HLT Head Load Time HLY stands for the head load time in the FDD (2to
254msin2ms
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).
MF FM or MFM It MF is low, FM mode is selected, and if it is high,
Mode MFM mode is selected. [}
MT Multitrack If MT is high, a Multitrack operation is performed. If
MT = 1 after finishing Read/Write operation on side
0, FDC will automatically start searching for sector 1
on side 1.
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
Number going to be reached as a result of the Seek operation.
W 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
Number completion of Sense Interrupt Status command.
position of Head at present time.
R Record R stands for the sector number which will be read
or written.
RW 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
msinims lncmmenlsf Stepping Rale applies to all
i drives. (F"., ms, Eyq) = 2ms, etc.).
~ Status 0 " 8Y is for one of four registers which store
Status 1 the status Inlormatlon after acommand has been
Status 2 executed. This information is av
Status 3 result phase after command exe:
registers should not be confused with the main
status register (selected by Ay = 0). ST 0-3 may be
read only after a command has been executed and
contains information relevant to that particular
command
STP During a Scan operation, if STP = 1, the data in
contiguous sectors is compared ux‘u by byte with
data sent from the processor (or DMA); and if STP =
e 2, then alternate sectors are read and compal
US,, US;  Unit Select US stands for a selected drive number 0 or 1.
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Processor Interface

During Command or Result phases the Main Status Regis-
ter (described earlier) must be read by the processor before
each byte of information is written into or read from the Data
Register. After each byte of data read or written to the Data
Register, CPU should wait for 12us before reading Main
Status Register. Bits D6 and D7 in the Main Status Register
must be in a 0 and 1 state, respectively, before each byte

of the command word may be written into the uPD765A/
rPD7265. Many of the commands require multiple bytes
and, as a result, the Main Status Register must be read
prior to each byte transfer to the nPD765A/nPD7265. On
the other hand, during the Result phase, D6 and D7 in the
Main Status Register must both be 1's (D6 = 1and D7 = 1)
before reading each byte from the Data Register. Note that
this reading of the Main Status Register before each byte
transfer to the L.PD765A/uPD7265 is required only in the
Command and Result phases, and not during the Execu-
tion phase.

During the Execution phase, the Main Status Register need
not be read. If the uPD765A/.PD7265 is in the non-DMA
mode, then the receipt of each data byte (if uPD765A/
wPD7265 is reading data from FDD) is indicated by an
Interrupt signal on pin 18 (INT = 1). The generation of a
Read signal (RD = 0) or Write signal (WR = 0) will clear
the Interrupt as well as output the data onto the data bus. If
the processor cannot handle Interrupts fast enough (every
13 ps for the MFM mode and 27 ps for the FM mode), then
it may poll the Main Status Register and bit D7 (RQM)
functions as the Interrupt signal. If a Write command is in
process then the WR signal negates the reset to the Inter-
rupt signal.

Note that in the non-DMA mode it is necessary to examine
the Main Status Register to determine the cause of the
interrupt, since it could be a data interrupt or a command
termination interrupt, either normal or abnormal.

If the .PD765A/PD7265 is in the DMA mode, no Inter-
rupts are generated during the Execution phase. The
wPD765A/nPD7265 generates DRQs (DMA Requests)
when each byte of data is available. The DMA Controller

4PD765
or
1uPD7265A
FDC

responds to this request with both aDACK = 0 (DMA
Acknowledge) and an RD = 0 (Read signal). When the
DMA Acknowledge signal goes low (DACK = 0), then the
DMA Request is cleared (DRQ = 0). If a Write command
has been issued then a WR signal will appear instead of
RD. After the Execution phase has been completed (Termi-
nal Count has occurred) or the EOT sector read/written,
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 automatically
cleared (INT = 0).

The RD or WR signals should be asserted while DACK is
true. The CS signal is used in conjunction with RD and WR.
as a gating function during programmed I/O operations. CS
has no effect during DMA operations. If the non-DMA mode
is chosen, the DACK signal should be pulled up to V.

It is important to note that during the Result phase all

bytes shown in the Command Table must be read. The
Read Data command, for 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
wPD765A/nPD7265 will not accept a new command until
all seven bytes have been read. Other comiands may
require fewer bytes to be read during the Result phase.

The wPD765A/nPD7265 contains five Status Registers.
The Main Status Register mentioned above may be read
by the processor at any time. The other four Status Regis-
ters (STO, ST1, ST2, and ST3) are available only during

the Result phase and may be read only after completing

a command. The particular command that has been
executed determines how many of the Status Registers

will be read. 2

The bytes of data which are sent to the nPD765A/
rPD7265 to form the Command phase and are read out

of the pnPD765A/n.PD7265 in the Result phase must

occur in the order shown in the Command Table. That

is, the Command Code must be sent first and the other
bytes sent in the prescribed sequence. No foreshortening
of the Command or Result phases is allowed. After the last
byte of data in the Command phase is sent to the .PD765A/
rPD7265, the Execution phase automatically starts. In a
similar fashion, when the last byte of data is read out in the
Result phase, the command is automatically ended and the
rPD765A/nPD7265 is ready for a new command.

Polling Feature of the . PD765A/,.PD7265

After Reset has been sent to the nPD765A/nPD7265, the
Unit Select lines US, and US, will automatically go into a
polling mode. In between commands (and between step
pulses in the Seek command) the .PD765A/.PD7265 (
polls 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
rPD765A/uPD7265 will generate an interrupt. When Sta-
tus 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 .PD765A/.PD7265 occurs continuously
between commands, thus notifying the processor which
drives are on or off line. Each drive is polled every 1.024 ms
except during the Read/Write commands. When used with
a 4 MHz clock for interfacing to minifloppies, the polling rate
is 2.048 ms.
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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
unloaded state), waits the specified head settling time
(defined in the Specify Command), and begins reading

ID 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-to-byte to the main
system via the data bus.

After completion of the read operation from the current
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 read function is called a “Multi-
Sector Read Operation’ The Read Data Command may
be terminated by the receipt of a Terminal Count signal.
TC should be issued at the same time that the DACK for
the last byte of data is sent. 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 (multitrack), MF
(MFM/FM), and N (Number of Bytes/Sector). Table 1 below
shows the Transfer Capacity.

Transfer Capacity

Multi.  MFM/ _ Bytes/ Maximum Transfer Capacity Final Sector
Track FM Sector (Bytes/Sector) Read from
MY MF N of i
0 0 00 (128) (26) = 3,328 26 at Side 0
0 1 01 (256) (26) = 6,656 or 26 at Side 1
1 0 00 (128) (52) = 6,656 ;
1 1 01 (256) (52) = 13312 ot el
[) 0 01 (256) (15) = 3,840 15at Side 0
0 gkt 02 (512) (15) = 7.680 or 15at Side 1
1 0 01 (256) (30) = 7.680 "
i 1 ) (612)/(30) = 118,360 L o IREISIRN
[) 0 02 (512) 8) = 4096 8at Side 0
0 1 03 (1024) (8) = 8,192 or8atSide 1
1 0 02 (512) (16) = 8.192 ;
1 1 03 (1024) (16) = 16,384 g8t Sidei

The “multi-track” function (MT) allows the FDC to read
data from both sides of the diskette. For a particular cylin-
der, 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 (inter-
nally) the complete Sector performing the CRC check, and
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depending upon the manner of command termination, may
perform a Multi-Sector Read Operation. When N is non-
zero, then DTL has no meaning and should be set to

FF Hexidecimal.

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 valuable
when a diskette is copied from one drive to another.

If the FDC detects the Index Hole twice without finding

the right sector, (indicated in “R”), then the FDC sets the
ND (No Data) flag in Status Register 1to 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 1to a 1 (high), and ifa CRC
error occurs in the Data Field the FDC also sets the DD
(Data Error in Data Field) flag in Status Register 2toat
(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
diskette, and the SK bit (bit D5 in the first Command 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 Address Mark and reads the next sector. The CRC
bits in the deleted data field are not checked when SK = 1.
During disk data transfers between the FDC and the pro-
cessor, via the data bus, the FDC must be serviced by the
processor every 27 us in the FM Mode, and every 13 ps in
the MFM Mode, or the FDC sets the OR (Overrun) flag in
Status Register 1to a 1 (high), and terminates the Read
Data Command.

If the processor terminates a read (or write) operation
inthe FDC, then the ID information in the Result Phase

is dependent upon the state of the MT bit and EOT byte.
Table 2 shows the values for C, H, R, and N, when the
processor terminates the Command.

Functional Description of Commands

ID Information at Resuit Phase

Final Sector to Pro-

MT __ HD cessor (5 H R N
0 Less than EOT NC NC R+1 NC
0 0 Equal to EOT C+1  NC R=01 NC
1 Less than EOT NC NC R+1 NC
1 Equal to EOT c+1__NC R=01 NC
~ o Less than EOT NC NC R+l NC
3 ) Equal to EOT NC  LSB R=01 NC_
1 Less than EOT NC NC R+1 NC
AP % e EQUANOEOTy oy o O ABBL RSOL. NC..
Notes: NC (No Change): The same value as the one at the beginning of command execution
LSB (Least Sigt Bit): The least sigf bitofHis
Write Data

A set of nine (9) bytes is required to set the FDC into the
Write Data mode. After the Write Data command has been
issued the FDC loads the head (if it is in the unloaded
state), waits the specified head settling time (defined in the
Specify command), and begins reading ID fields. When all
four bytes loaded during the command (C, H, R, N) match
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the four bytes of the ID field from the diskette, 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 “Multisector Write
Operation” until the issuance of a Terminal Count signal.

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

The FDC reads the ID field of each sector and checks the
CRC bytes. If the FDC detects a read error (CRC error)

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
setto 0 and 1 respectively.)

The Write command operates in much the same manner as
the Read command. The following items are the same, and
one should refer to the Read Data command for details:

® Transfer Capacity

® EN (End of Cylinder) Flag

® ND (No Data) Flag

® Head Unload Time Interval

® |D Information when the processor terminates command
® Definition of DTL when N = 0 and when N # 0

In the Write Data mode, data transfers between the pro-
cessor and FDC, via the data bus, must occur every 27 ps
in the FM mode and every 13 ps in the MFM mode. If the
time interval between data transfers is longer than this,
then the FDC sets the OR (Overrun) flag in Status Reg-
ister 1 to a 1 (high) and terminates the Write Data com-
mand. (Status Register 0 also has bits 7 and 6 set to 0 and
1 respectively.)

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 normal Data
Address mark.

Read Deleted Data

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

Read A Track

This command is similar to the Read Data command
except that this is a continuous Read operation where the
entire data field from each of the sectors is read. Immedi-
ately after sensing 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 ID or Data CRC check bytes, it
continues to read data from the track. The FDC compares
the ID information read from each sector with the value
stored in the IDR and sets the ND flag of Status Register 1
to a1 (high) if there is no comparison. Multitrack or skip
operations are not allowed with this command.

This command terminates when the number of sectors
read is equal to EOT. If the FDC does not find an ID
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Address mark on the diskette after it senses the index
hole for the second time, it sets the MA (Missing Address
mark) flag in Status Register 1 to a 1 (high) and terminates
the command. (Status Register 0 has bits 7 and 6 set to

0 and 1 respectively.)

Read ID

The Read ID command is used to give the present position
of the recording head. The FDC stores the values from the
first ID field it is able to read. If no proper ID Address mark
is found on the diskette before the index hole is encoun-
tered for the second time, then the MA (Missing Address
mark) flag in Status Register 1 is set to a 1 (high), and if

no data is found then the ND (No Data) flag is also set in
Status Register 1to a 1 (high). The command is then termi-
nated with bits 7 and 6 in Status Register 0 setto 0 and 1
respectively. During this command there is no data transfer
between FDC and the CPU except during the result phase.

Format A Track

The Format command allows an entire track to be format-
ted. After the index hole is detected, data is written on the
diskette; Gaps, Address marks, ID fields anp 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 controlled by the values pro-
grammed into N (Number of bytes/sector), SC (Sectors/
Cylinder), GPL (Gap Length), and D (Data pattern) 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 requests per sector are made by the FDC for C
(Cylinder number), H (Head number), R (Sector number)
and N (Number of bytes/sector). This allows the diskette to
be formatted with nonsequential sector numbers, if desired.
The processor must send new values for C, H, R, and

N to the uPD765A/nPD7265 for each sector on the track.
If FDC is set for the DMA mode, it will issue four DMA
requests per sector. If it is set for the Interrupt mode, it will
issue four interrupts per sector and the processor must
supply C, H, R, and N loads for each sector. The contents
of the R register are incremented by 1 after each sector is
formatted; thus, the R register contains a value of R when
itis read during the Result phase. This incrementing and
formatting continues for the whole track until the FDC
detects the index hole for the second time, whereupon it
terminates the command.

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 terminates the command after
setting bits 7 and 6 of Status Register 0 to 0 and 1 respec-
tively. Also the loss of a Ready signal at the beginning of
acommand execution phase causes bits 7 and 6 of Status
Register 0 to be set to 0 and 1 respectively.

Table 1 shows the relationship between N, SC, and GPL
for various sector sizes.
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Format Sector Size N SC GPLO GPLO®
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shows the status of bits SH and SN under various condi-
tions of Scan.

8’ Standard Floppy

128 bytes/sector 1B

Status Register 2
Bit2 = SN Bit 3 = SH

and

256 01
512
1024
2048
4096
256
512
1024 ¥

2A
3A

FM Mode

MFM

Drop = Derocessor
Deop # Derocessor
Drop = Derocessor
Drop < Derocessor
Drpp > Dprocessor
Drop = Derocessor

Scan Equal

Scan Low
or Equal

o|=|o|o|x|o|=

Scan High
STEaCs Droo > Derocssser

0 Drop < Dprocessor

<|e|o|=|o|e|=|o

Mode @ 2048
4096
8192

5Va" Mini
128 bytes/sector
128
256
512
1024
2048
256 o1
256 01
512 -
1024
2048
4096

FM Mode

MFM
Mode ®

312" Sony Micro Floppydisk®
128 bytes/sector []
256
512
256
512
1024 3
Table 1
Notes: © Suggested values of GPL in Read or Write commands to avoid splice point between
data field and ID field of contiguous sections.
@® Suggested values of GPL in format command.
@ All values except sector size are hexidecimal
@ In MFM mode FDC cannot perform a Read/Write/format operation with 128 bytes:
sector. (N = 00)

FM Mode

I N
=)
o

MFM
Mode @

Scan Commands

The Scan commands allow data which is being read from
the diskette to be compared against data which is being
supplied from the main system. The FDC compares the
data on a byte-by-byte basis and looks for a sector of data
which meets the conditions of Depp = Dprocessors Prop <
DProcessor! or DFDD = DProcessor' The hexidecimal byte

of FF either from memory or from FDD can be used as a
mask byte because it always meets the condition of the
comparison. One’s complement arithmetic is used for com-
parison (FF = largest number, 00 = smallest number).
After a whole sector of data is compared, if the conditions
are not met, the sector number is incremented (R + STP —
R), and the scan operation is continued. The scan opera-
tion continues until one of the following conditions 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 received.

If the conditions for scan are met, then the FDC sets the
SH (Scan Hit) flag of Status Register 2 to a 1 (high) and
terminates the Scan command. If the conditions for scan
are not met 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
a1 (high) and terminates the Scan command. The receipt
of a Terminal Count signal from the processor or DMA con-
troller during the scan operation will cause the FDC to
complete the comparison of the particular byte which is in
process and then to terminate the command. Table 2

1

Table 2

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 the 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
Deleted sector had been encountered.

When either the STP (contiguous sectors = 01, or alter-
nate sectors = 02) sectors are read or the MT (Multitrack)
is programmed, it is necessary to remember that the last
sector on the track must be read. For example, if STP =
02, MT = 0, the sectors are numbered sequentially 1
through 26 and the Scan command is started 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 abnormal termination of the
command. If the EOT had been set at 25 or the scanning
started at sector 20, then the Scan command would be
completed in a normal manner.

During the Scan command, data is supplied by either the
processor or DMA Controller for comparison against the
data read from the diskette. In order to avoid having the OR
(Overrun) flag set in Status Register 1, it is necessary to
have the data available in less than 27 ps (FM mode) or 13
ws (MFM mode). If an Overrun occurs, the FDC ends the
command with bits 7 and 6 of Status Register 0 set to 0
and 1, respectively.

Seek
The Read/Write head within the FDD is moved from cylin-
der to cylinder under control of the Seek command. FDC
has four independent Present Cylinder Registers for each
drive. They are cleared only after the Recalibrate com-
mand. The FDC compares the PCN (Present Cylinder
Number) which is the current head position with the NCN
(New Cylinder Number), and if there is a difference, per-
forms the following operations:
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 Pulses are issued. (Step Out)
The rate at which Step pulses are issued is controlled by
SRT (Stepping Rate Time) in the Specify command. After
each Step pulse is issued NCN is compared against PCN,
and when NCN = PCN, the SE (Seek End) flag is set in
Status Register 0 to a 1 (high), and the command is termi-
nated. At this point FDC interrupt goes high. Bits D,B—D,B
in the Main Status Register are set during the Seek opera-
tion and are cleared by the Sense Interrupt Status
command.
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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 Nonbusy state. While the FDC is in the
Nonbusy state, another Seek command may be issued,
and in this manner parallel Seek operations may be done
on up to four drives at once. No other command can be
issued for as long as the FDC is in the process of sending
step pulses to any drive.

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 0 to a
1 (high), and the command is terminated after bits 7 and 6
of Status Register 0 are set to 0 and 1 respectively.

If the time to write three bytes of Seek command exceeds
150ps, the timing between the first two step pulses may

be shorter than set in the Specify command by as much
as 1ms.

Recalibrate

The function of this command is to retract the Read/Write
head within the FDD to the Track 0 position. The FDC
clears the contents of the PCN counter and checks the
status of the Track 0 signal from the FDD. As long as the
Track 0 signal is low, the Direction signal remains 0 (low)
and step pulses are issued. When the Track 0 signal goes
high, the SE (Seek End) flag in' Status Register 0 is set to
a1 (high) and the command is terminated. If the Track 0
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 after bits 7 and 6 of Status Register 0 are set
to 0 and 1 respectively.

The ability to do 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.
If the Diskette has more than 77 tracks, then Recalibrate
command should be issued twice, in order to position the
Read/Write head to the Track 0.

Sense Interrupt Status

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

1. Upon entering the Result phase of:

. Read Data command

. Read A Track command

Read ID command

. Read Deleted Data command

. Write Data command

Format A Cylinder command

. Write Deleted Data command

. Scan commands

2. Ready Line of FDD changes state

3. End of Seek or Recalibrate command

4. During Execution phase in the non-DMA mode
Interrupts caused by reasons 1 and 4 above occur during
normal command operations and are easily discernible by
the processor. During an execution phase in non-DMA
mode, DB5 in the Main Status Register is high. Upon enter-
ing the Result phase this bit gets cleared. Reasons 1 and 4
do not require Sense Interrupt Status commands. The inter-
rupt is cleared by Reading/Writing data to the FDC. Inter-
rupts caused by reasons 2 and 3 above may be uniquely
identified with the aid of the Sense Interrupt Status com-
mand. 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.

SQ 00T

Seek End Interrupt Code
Bit 5

Bit 6 Bit 7 Cause
0 1 1 Ready Line changed state, either polarity
1 0 0 Normal Termination of Seek or Recalibrate
iy command
1 1 0 Abnormal Termination of Seek or Recali-
brate
Table 3

The Sense Interrupt Status command is used in conjunc-
tion with the Seek and Recalibrate commands which have
no result phase. When the disk drive has reached the
desired head position the nPD765A/p.PD7265 will set the
Interrupt line true. The host CPU must then issue a Sense
Interrupt Status command to determine the actual cause
of the interrupt, which could be Seek End or a change in
ready status from one of the drives. A graphic example

is shown:

Seek, Recalibrate, and Sense Interrupt Status | Seek (or i Ci |=+— Sense Interrupt Status Command —={
—C Phase — Phase —=t=- C Phase -|=—Result Phase —|
]
INT I : : :
T I | f T
! ! 1 | |
AT UMILr o] [ il ] i e
N 1 1
| U il U U u
WR il I i I
oo | 4] Jie
.o ] ! : ! ; t : t
= & >
Sc 2 $ Sg e ¢
S = < E« S « 25 5
8252 958 &2 8252 aEge Bk

(



Specify

The Specify command sets the initial 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 commands to the head unload state. This timer
is programmable from 16 to 240ms in increments of 16ms
(01 = 16ms, 02 = 32ms.. .. OF,; = 240ms). The SRT
(Step Rate Time) defines the time interval between adja-
cent step pulses. This timer is programmable from 1 to 16
ms in increments of 1 ms(F = 1ms, E = 2ms, D = 3ms,
etc.). The HLT (Head Load Time) defines the time between
when the Head Load signal goes high and the Read/Write
operation starts. This timer is programmable from 2 to 254
ms in increments of 2 ms (01 = 2ms, 02 = 4ms, 03 =
6ms...7F = 254ms).

The time intervals mentioned above are a direct function of
the clock (CLK on pin 19). Times indicated above are for an
8MHz clock; if the clock was reduced to 4MHz (minifloppy
application) then all time intervals are increased by a factor
of 2.

The choice of a 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.

wPD765A/7265

Sense Drive Status

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

Invalid

If an Invalid command is sent to the FDC (a command not
defined above), then the FDC will terminate the command
after bits 7 and 6 of Status Register 0 are setto 1 and 0
respectively. No interrupt is generated by the .PD765A/
wPD7265 during this condition. Bits 6 and 7 (DIO and
RQM) in the Main Status Register are both high (1), indicat-
ing to the processor that the uPD765A/uwPD7265 is in the
Result phase and the contents of Status Register 0 (STO)
must be read. When the processor reads Status Register
0 it will find an 80 hex, 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 com-
mand as a No-Op command to place the FDC in a standby
or No Operation state.

wPD765A (FM Mode)
GAP d4a SYNC 1AM GAP 1| SYNC IDAM | C S N C | GAP2 | SYNC DATA AM DATA C | GAP3 | GAP4ab
40x 6x 26x Bx VIBlElGIR] 1 6x R
FF 00 FC FF 00 FE |10 )¢ |9c| FF 00 FBor F8 c
Index g N } Repeat N Times. |
PD7265 (FM Mode)
GAP 1| SYNC IDAM | C H S N C | GAP2 | SYNC DATA AM DATA C|GAP3 GAP 4
16x | 6x YIB[EIS|R] T1x | Tex FB or F8 R|
FF 00 FE L c c FF 00 c
index /" \ |— Repeat N Times ]
WPD765A (MFM Mode)
GAP4a | SYNC 1A GAP1 | SYNC 1AM cl.ls|. lc| cap2 | sync | _PATAAM c | caP3 |GaPab
80x 12x R 50x 12x ax 1 g E 3 R 22x 12x = = DATA R
4E 00 o2 FC 4E 00 ~ L c c| 00 2 Z c
Index _m_ b Repeat N Ti 4
wPD7265 (MFM Mode)
IDAM DATA AM
GAP 1 | SYNC cluls|nlc| ear2 | swnc SAA c | car3 | Gapa
32x 12x 3x FE Y D E ) R 22x 12x 3x B = R
4E 00 - L @ c| aE 00 n & c
lndex = /TN e Repeat N Times 1




wPD765A/7265

LPD765A
Index i
77
Format [GAMa i 1AM | GAP1 1 D [ GAP2 l DATA lGAPJ l m—fL JGAP4b|
VERSYNCETMIDN e £ e e T e/ TR \_{
we ' - a7 R
=
LPD7265
Index iy
7
Format GAPll D l GAP2 l DATA I GAPLL mJ GAPZ] E” IGAP4 I
Veo SYNC \
wE
Note: ____ Read

0 o i Wite:

Notes: |tis suggested that the user refer o the following application notes
+ #8— for an example of an actual interface. as well as a “theoretical” data separator.
2 #10— for a well documented example of a working phase — locked loop.



wPD765A/7265

Package Outlines
40 PIN

wPD765AC/7265C Plastic

LG BaEs 2348 Lo A 1 e o Item Millimeters Inches
ey ] A 51.5 max 2.028 max
" 1.62 max 0.064 max
D\‘ e c 25401 010 = 0.004
/ ‘I\ S ¢ D 05+ 01 0.019 + 0.004
e oot g o -‘ E 4826 £ 01 1.9 * 0.004
b2 AL SR M T T F 1.2min 0.047 min
e _ 254min 010min
_H  05min 0.019 min
I 5.22 max 0.206 max
7J 5.72 max 0.225 max
eyl 15.24 typ 0.600 typ
L 13.2typ 0.520 typ
+ 04 +0.004
™ 0.25 0.010
- 0.05 - 0.002
i
wPD765AD/7265D Ceramic
e Item Inches
"k he & A 51.5 max 2.03 max
| ) B 1.62 max 0.06 max
? c 2.54 = 0.1 0.1 + 0.004
. D 05201 0020004
i E 4826 = 01 1.9 = 0.004
‘;/\ 5 F 1.02 min 0.04 min
G 3.2 min 0.13 min
H 1.0 min ~ 0.04 min
0 3s5max 0t4max
S 4.5 max  0.18 max
2ald 15.24 typ 0.6typ
5 14.93 typ 0.59 typ
M

0.25 £ 0.05  0.01 = 0.0019
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