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Description
The pPD765A is an LSI Floppy Disk Controller (FDC) chip
which contains the circuitry and control functions for inter-
facing a processor to 4 floppy-disk drives. lt is capabte of
supporting either IBM 3740 Single Density format (FM), or
IBM System 34 Double Density tormat (MFM) inctuding
double-sided recording. The pPD765A 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 tloppy-disk interface.
The pPD7265 is an addition to the FDC tamily that has
been designed specifically for the Sony Micro Floppydisk "
drive. The pPD7265 is pin-compatible and electrically
equivalent to the 7654 but utilizes the Sony recording for-
mat. The pPD7265 can read a diskette that has been
formatted by the pPD7654.
Hand-shaking signals are provided in the pPD765A/
pPD7265 which make DMA operation easy to incorporate
with the aid of an external DMA Controller chio. such as the
p1D8257. The FDC will operate in either the DMA or non-
DMA mode. ln 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 transleis
occur under control of the FDC and DMA controllers.
There are 15 commands which the pPD7654/ppD7265
will execute. Each of these commands reouire! multiole
8-bit bytes to fully specify the operatton which the proces-
sor wishes the FDC to perform. The following commands
are available:
REAO OATA SCAN HIGH OF EOUAL WRITE DELETED DATA
REAO ID SCAN LOWOR EOUAL SEEK
SPECIFY READ DELETED DATA RECALIBRATE
READ TRACK WRITE DATA SENSE INIERBUPT STATUS
SCAN EOUAL FORMAT TBACK SENSE DRIVE STATUS

Featu?es
Address Mark detection circuilry 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 pPD765A'
pPD7265 offers additional features such as multitrack and
multiside read and write commands and single and double
density capabilities.
n Sony (EIVCA) Compatible Recording Format

(pPD726s)
I |BM-compatible Format (Single and Double Density)

(rrPD765A)
i i Multisector and Multitrack Transfer Caoabilitv
. Drive Up to 4 Floppy or Mrcro Floppydisk " Diives

Data Scan Capabihiy-Wi l l  scan a s ingle sector  or  an
entire cylindercompäring byte-for-bytdhost memory
and disk data
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pPD765A/p.PD7265
SINGLE/DOUBLE DENSITY

FLOPPY DISK COIT|TROLLER
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Data Transfers in DMA or Non-DMA Mode
Parallel Seek Ooerations on Uo to Four Drives
Compatible with pPD8080/85, pPD8086/88 and
pPD780 (280'" ) \ilicroprocessors
Single Phase Clock (8 MHz)
+ 5V Onlv
40-Pin Plästic Package
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Absolute Marimum Ratingsr
T. = 25t
Operatinglemperature -to"cto +70"C
Slorage Temperature

All Oulput Voltages

All lnpul Vollages

Supply Voltage Vcc
Power Dissipation

TCOMMENT: Exposing the device to slresses 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 specitication. Expo-
sure to absolule maximum rating conditions for
extended penods may altect device reliability.

-40'Cto +125'C
-0 .5 to  +7V
-0.5 to +7V
lo.s to +zv
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Pin Gonfiguration
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T. = -loqcto +7orc;
Y@ = + 5V = 596 unle$ othorwise .pocifiod

Pin ldentilication
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cleär lhb lnleiiuDl ü* Sense
ht€nud Sbt$aommand.

2 R D
Contrcl sional tor Uansbr ol

lü  PEce.sor  dä ta t rcmlDcrooaraBus.
wbn 0{lilI

Conlrcl rign.l brtanslsr ot
lO Prccger daratoFOCvla hra Bus,when

0 0d).

a 6 chre$rd I hc€sd fir?m:Wioilob!äHl:?:'

5 a0 R:fe,ä:i ,o p@c6$r i:!ii?ff$ällb*ät,.:
;-33f "a:1" ''o "* *;";';";*;;

,4 puo R:lauD6l|a o ora PydjffnuB6;3=bi:nsmadobv

,5 ffi- ly;:d,odse ' oua fl{tflxq.iri,!fü,r,[,-.*

18 rNr Inbrupt o proc€$or 
S.;5"61,n"c"..r 

s.""'"r"0

19 CLK Clocl I Slnglsptu$8 ilHz3quaG

FWSEEK

rcT/DIB

FA/STP

HDL

RDY

WP/TS

FLT/TRO

PSo

PS'

uSo

US'

HD

tFt

WE

vco

RD

RDW

wcK

20 GNO

Wit€d.la Eblo FDO. F[ =

2 ,  wcK wi t  c tock  I  500KHz,MFi l=1MHz,wi lha
Dul*widlh d2S n.tor both
FM and MFM.

tudDah pna* m
windd ' Loct Loop srnpledabirom FoD.

, clock and dab blb.

24 VCO/ ^ Phä* Inhlbllsvco In PLLwheno
Sync - Locld Loop (low),6o.bles vCO when t.

hkturEd l0 FA Vow - +0.45V

h.! O TypHl nluss lor Te = 25'!c sd nominal supply rcltag€

Gapacitance
T. = 25'C; tc = ltHzi Vcc = OV

33 FlTtrFo Fäulitrfrck 0 | FDD aead&rits md€i and Track 0
condltionln Seknode.

34 wPns wxesP#toc! r roo
Sanso! Wrlt€ Prctoctslatus in
Rsadryrib modar and Two-Sid€

35 RDY I FOD Indldr6 FDD i3 dy lo sud

37 FF/STP Fl Reefstop o Foo

36 HDL H.d Lo.d O FOO
Comhand whlch ctü.$ Ead/
wd!€h.ad ln FDDtoconlacl
dlakilc,

&$bl.uff FFInFDD ln Rad/
Wit. mode, conlain6 slsp
DUlaGio movaherdlo dnothar
avllnd€rin $cl mod..

Loft6Wdle currcn! on 'nn€r
lracks h F.rd/Wite mode.
del€rmines dielion h€ad will

." , ̂ - ^,- Low Curenl slep in Sek mode. A läull re6el
J '  Lv r ru rF  D iEcr ion  pu lse i . i ssueda l lhGbg inn ing

oleach Be.d orWrilecommänd
orior lo lhe occu.nncc d ihc

_ Hsad Loadsignal

., 3FI* H,o',,'"/ o roo ääll$!'l!i?t{il"';aed wilto nde slet€d.

(

-,. 
"," 

-"*"-.0.- 
_'':- [*_ *f*:""11*"i6

27 aD Hoadser.cr o FoD ffi::;::i::*:H:lltll$l

S Vcc +5V E pmi

iü! O Disabledwhsn -S = I



AC Characterastica
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Timing Wavetorms
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Timing Wavelorms (Cont.l

Seek Operatiot
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lntelnal Registers (Cont.l

The bits in the Main Status Register are defined as tollows
Btl

Xo. t.n. Sünbol
DG.crlptlon

DBo FDD0BBy DoB FOOnsnber0b ln theSekhod. . [ .nyd lh6b lb l3
€d FDC wlll nol rccoDl r€d orwilt.command.

DBJmy 
- 

D"B 
-?öön.äeiit* 

rl-e s*-rmoormv m 
-

sot FDCwill nol accaol ed orwill!command.

D,B FDo numbr  2 ls  ln rh€setmods.  r rny  d rh€  b lb lB- 
3d FOC wlll nol.cceDt rcrd orwill6conlmand.

D.A FDO numbr 3 i3 in lh. Ssl mod..ll anv dlh€ blG 13- 
.€l FOCwlll nol accool r*d orwdlccoÄmänd.

The DIO and RQM bits in the Status Register indicate when
data is ready and in which direction data will be transfqlled
on the data bus. The maximum time between the last RD or
WFi during a command or result phase and DIO and RQM
getting set or reset is 12 ps. For this reason every time the
Main Status Regisler is read the CPU should wait 12 ps.
The maximum time from lhe trailing edge of the last RD
in the result phase to when DB4 (FDC busy) goes low
is 12 us.

FLf Fesel

8. .€ tJ  L
__.-j l_ rnsr Dat! ln/Out

(Dro) od

a€du€d b. raltd

Internal Registers
The pPD765trVpPD7265 contains two registers which may
be accessed by the main system processor: a status Reg-
rster and a Data Register. The 8-bit Main Status Register
contains the status information ol 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), slores 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
uPD765/uPD7265.
The relationghip between the Status/Data registers and the
signals RD, WR, and Ao is shown below.

iol..: E - Dara €gisisr Eadyrobewilnen intobyprccossor
E-Da larcg is le rno t€ady tobewr i ten in robypocessor
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Status Register ldentificataon
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Command Sequence
The pPD765A/pPD7265 is capable of perfqrming 15 differ-
ent commands. Each command is initiated by a multibyte
transfer trom the Drocessor. and the result after execution
of the command may also be a multibyte transfer back to
the processor. Eecause of this multibyte interchange of
information between the pPD7654/pPD7265 and the
processor, it is convenient to consider each command
as consisting ol three phases:

Command The FDC receives all inlormation

Dr Track0

required to pertorm a particular opera-
tion from the processor.
The FDC performs the operation it was
instructed to do.
Afler completion of the operation, status
and other housekeeping information are
made available to the orocessor.

Following are shown the required preset parameters and
results for each command. Most commands require I 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 resull byte.
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D2 No Drh

^ Oe Errcr In-5 De Fl.ld

D. hng Cyllnd.r WC

o, $.n xd *ilstu sN

Phase:

Execution
Phase:
Result Phase

rnd wbn ltu conl.nb d

( lbnthlr

Or Bd C)llnder AC



pPD765A/7265

ln.tructaon Set O @ Inltruction Set
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Instruction Set
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System Gonfiguration

Processor Intertace
During Command or Result phases the Main Status Regis-
ter (described earlier) must be read by the processor before
each bvte of information is written into or read from the Data
Rdgistär. After each byte of data read or written to the Data
Register, CPU should wait fo|l2ps 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 pPD765AJ
pPD7265. Many of the comrnands require multiple bytes
and, as a result, the Main Status Register must be read
prior to each byte trans{er to the pPD765A,/pPD7265. On
the other hand, during the Result phase, D6 and D7 in the
Main Status Register must both be 1's (DO = 1 and D7 = 1)
before reading each byte from the Data Register. Note that
this reading of the Marn Status Regrster before each byte
transfer to the qPD765NpPD7265 is required only in the
Command and Resuit phases, and not during the Execu-
tion phase.
During the Execution phase, the Main Status Register need
not be read. lf the pPD765A,/pPD7265 is in the non-DMA
mode, then the receipt of each data byte (if pPD765A/
pPD7265 is reading data trom FDD) is indicated by an
Interrupt signal on pin 18 (lNT - 1). Thsgeneration 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. lf
the processor cannot handle Interrupts last enough (every
13 rrs lor the MFM mode and 27 rrs for the FM mode), then
it may poll the Main Status Register and bit D7 (RQM)
functions as the Interrupt signal. lf 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
interruot. since it could be a data interruot or a command
termination interrupt, either normal or abnormal.
lf the rrPD765A,/rrPD7265 is in the DMA mode, no Inter-
rupts are generated during the Execution phase. The
pPD765NpPD7265 generates DRQs (DMA Requests)
when each byte ol data is available. The DMA Controller

responds to this reques'!üith both a DACK = 0 (DMA
Acknowledge) and an RD = 0 (Read:qg!gl). When the
DMA Acknowledge signal goes low @ACK : 0), then the
DMA Request is cleare{_.1pRQ = 0). lf a Write command
!e5; been issued then aWR 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 (lNT = 1). This signifies the
beginning ot the Resull phase. When the first byte of data is
read during the Result phase, the Interrupt is automatically
cleared (lNT : 0).
The RD or WR signals should be asserted whilgQnCK- is
true. The CS signal is used in conjunction with RD and WR
as a gating function during programmed l/O operations. CS
has no effect durinq DMA operations. lf 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, lor 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 \
pPD765NpPD7265 will not accept a new command until
all seven bytes have been read. Other comhrands may
require fewer bytes to be read during the Result phase.
The pPD765A,/pPD7265 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 (ST0, 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 delermines how many of the Status Registers
will be read.
The bytes of data which are sent to the pPD765A/
pPD7265 to form the Command phase and are read out
of the pPD765Ai/ pPD7265 in the Result phase must
occur in the order shown in the Command Table. That
is, the Command Code must be sent f irst and the other
bytes sent in the prescribed sequence. No loreshortening
of the Command or Result phases is allowed. A{ter the last
byte of data in the Command phase is sent to the pPD765A/
pPD7265, 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
pPD7654/pPD7265 is ready for a new command.
Polling Feature of the pPD765A/pPD7265
After Reset has been sent to the rrPD765A/rrPD7265, the
Unit Select lines USo and USj will automatically go into a
polling mode. In between commands (and between step
pulses in the Seek command) the pPD765A.sPD7265 (
polls all four FDDs looking for a change ln the Ready line \
from any of the drives. lf the Ready line changes state
(usually due to a door opening or closing), then the
SrPD765AlpPD7265 will generate an interrupt. When Sta-
tus Register 0 (ST0) is read (after Sense Interrupt Status is
issued), Not Ready (NR) will be indicated. The polling of the
Ready line by the pPD765A/pPD7265 occurs continuously
belween commands, thus notitying the processor which
drives are on or off line. Each drive is polled every 1.024 ms
except during the Read/Wrile commands. When used with
a 4 MHz clock for interfacrng to minifloppie_s, 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 (il it is in the
u.nloaded state), waits the specilied head settling time
(defined in the Specify Command), and begins reading
lD Address Marks and lD fields. When the current sector
number ("R") stored in the lD Register (lDR) compares
with the sector number read off the diskette, then the FDC
outputs data (from the data field) byte-lo-byte to the main
system via the data bus.
After completion of the read operation from the current
sector, the Sector Number is incremenled by one, and the
däta from the next sector is read and outout on the data
bus.  This cont inuous read funct ion is  cal ied a 'Mul t i -

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 lhe DACK for
the last byte ol data is sent. Upon receipt of this signal,
the FDC stops outputting data to the processor, but will
continue lo 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/Secto0, Table 1 below
shows the Transfer Capacity.

Transter Capacity
M.rimqm Tr.nrler Caracity Fidal Secto.

{Eytc./Sector, nc.d kom
lIuhbcr ot SecioFl oi!k.lt.3

26ar  s idc  0
or 26 al Side 1

I ? 3? E!il! i l=,3:3i9 26a,side1
0 0 0 1 (256)  ( t5 )  =  3 ,640 lsarsadeo

_9__ _.- l_ --, -..91_, (512) (15),=_ m80-_o' 1s al side 1
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depending upon the manner of command terminalion, may
perform a Mulli-Sector Read Operalion. When N is non-
zero, lhen 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 lnterval
(speciJied in the Specify Command) has elapsed. lf the
processor issues another command belore the head
unloads then the head senling time may be saved between
subsequent reads. This time out is particularly valuable
when a diskette is copied from one drive to another.
lf the FDC detects the Index Hole twice without finding
the right seclo( (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. (Slatus Register 0
also has bits 7 and 6 set to 0 and 1 respectively.)
After reading the lD and Data Fields in each sector, the
FDC checks the CRC bytes. lf a read error is detected
(incorrect CRC in lD field), the FDC sets the DE (Data
Enor) flag in Status Registe|l 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) flag in Status Register 2 to a 1
(high), and terminates the Read Data Conimand. (Status
Register 0 also has bits 7 and 6 set to 0 and.l respectively.)
lf the FDC reads a Deleted Data Address Mark off the
diskette, and the SK bit (bit D5 in the first Command Word)
is nol set (SK - 0), then the FDC sets the CM (Control
Mark) flag in Status Register 2 to a 1 (high), and terminata's
the Read Data Command, after reading all the data in the
Sector. lf SK = 1, the FDC skips the sector with the Deleted
Data Address Mark and reads the next sector. The CRC
bils in the deleted data f ield are not checked when SK = 1.
During disk data translers between the FDC and the pro-
cessor, via the data bus, the FDC must be serviced by the
processor every 27 ps in the FM Mode, and every 13 ps in
the MFM Mode, or the FDC sets the OR (Overrun) flag in
Status Regrster'1 to a 1 (high), and terminates the Read
Data Command.
lf the processor terminates a read (or write) operation
in the FDC, then the lD information in the Result Phase
is dependent upon the state ot the MT bit and EOT byte.
Table 2 shows the values for C, H, Fl, and N, when the
processor terminates the Command.

Functiona! Description of Gommands

F.nar sccro, r,.n.re,,cd ro p.o. i9!!!99!!jgti!!gi!:!=
T ' t s D C X R f ,

0 Less rhan EOT NC NC B+ 1 NC

o o  @

tulti nFt/ Eyte!/
Tract FM Sectoi

M I T F i

0 00 (128) (26) = 3,328
1 01 (256) (26) = 6,6s6

r 0 0 1
1 1 0 2 [3i!i l33i = ,l'333 ,5a,side1
0 0 02 (512) (8) = a,096 8 a r  s i d . 0
0 1 0 3

0 02  1512)  (16)  :  L l92
I  03  (1024)  (16)  =  16 .384

The "multi-track" lunction (MT) allows the FDC to read
data from both sides of the diskette. For a oarticular cvlin-
der. data will be transferred startrng at Sector 1. Side 0 and
completing at Sector L, Side 1 (Sector L : last sector on
the side). Note, this function perlains 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 lf DTL is smaller than the
actual data length in a Secto( the data beyond DTL in the
Sector, is not sent to the Data Bus. The FDC reads (inter
nally) the complele Sector performing the CRC check, and

A = 0 !  X C  -
N o t e s :  N C l N o O h a n g e )  T h e s a m e v a l u e a s r h e o n e a r l h e b e g r n n r n g o l c o m m a n d e x e c u t o n

L SB ( Least S€n lcanl Bil) The easl sgnil canl bil ol H rs complement€d.

Write Data
A set ol njne (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 specjfied head settling time (defined in the
Specify command), and begins reading lD {ields. When all
lour bytes loaded during the command (C, H, R, N) malch

Lc$ ihr. EOT

L€6s rhan EOT
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the four bytes of the lD field from the diskette, the FDC
lakes 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 sional.
lf a Terminal Count signal is sent to lhe FDC it contiiues
writing into the current seclor to complete the data field. lf
the Terminal Count signaljs recei\ed while a data field is
being written then the remainder of lhe data tield is filled
with zeros.
The FDC reads the lD field of each sector and checks the
CRC bytes. lf the FDC detects a read error (CRC error)
in one of the lD fields, it sets the DE (Data Erro4 flag of
Status Register '1 to a 1 (high) and terminates the Write
Data command. (Status Register O also has bits 7 and 6
set to 0 and 1 respectively.)
The Write command operates in much the same manner as
the Read command. The following items are the same, and
one should refer to the Read Data command for details:
. Transfer Capacity
o EN (End of Cytindeo Ftag
. ND (No Data) Ftag
. Head Unload Time lnterval
. lD Information when the processor terminates command
. Definition of DTL when N = 0 and when N + 0
h lhe 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 i 3 ps in the MFM mode. lf the
time interval between data translers 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 coml
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 witl
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.
lf 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 conlinuous Read operation where the
entire data tield from each of the sectors is read. lmmedi-
ately after sensing the index hole, the FDC starts readinq
all data tields on the track as continuous blocks of data. if
the FDC tinds an error in the lD or Data CRC check bvtes. it
continues to read dala from the track. The FDC comoäres
the lD information read trom each sector with the value
stored in the IDR and sets lhe ND flag of Status Register 1
to a 1 (high) il there is no comparison. Multitrack or akip
operalions are not allowed with this command.
This command terminates when the number of sectors
read is equal to EOT. lf the FDC does not find an lD

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) andlerminates
the command. (Status Register 0 has bits 7 and 6 set to
0 and 1 respectively.)

Read lD
The Read lD command is used to give the present position
of the recording head. The FDC stores the values fiom the
first lD field it is able to read. lf no proper lD 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) ftag is atso set in
Status Register 1 to a 1 (high). The comma-nd is then termi-
nated with bits 7 and 6 in status Register 0 set to o and 1
respectively. During this command there is no data transfer
between FDC and the CPU except during the resull phase.

Format A Track
The Format command allows an entire track to be tormat-
ted. After the index hole is detected, data is written on the
diskette; Gaps, Address marks, lD fields and data fields.
qll?91lhe IBM System 34 (Doubte Densiry)br System
3740 (Single Density) tormat are recorded. The öarticular
format which will be written is conholled by the values pro-
grammed into N (Number of bytes/sector), SC (Sectorsr
Cylinde0, GPL (Gap Length), and D (Data pattern) which
xre supplied by the processor during the Command phase.
The data lield is filled with the byte of data stored in ö. Tne
lD field for each sector is supplied by the processor; that is,
four data requests per sector are made bv the FDC for C
(Cylinder number), H (Head number), B (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 pPD765A,pPD7265 for each sector on ihe track.
lf FDC is set for the DMA mode, it will issue four DMA
requests per sector. lf it is set for the Interruot mode. it will
issue four interrupts per sector and the orocessor must
supply C, H, R, and N loads for each sector. The conlents
of the R register are incremented by 1 alter each sector ls
formatted; thus, the R register contains a value of R when
it is read during the Result phase. This incrementino and
formatting continues for the whole track until the FD'C
delects the index hole for the second time, whereuDon it
terminates the command.
lf a Fault signal is received from the FDD at the end of a
Write operation, then the FDC sets the EC flaq of Status
Register 0 to a 1 (high) and lerminates the coirmand after I
setting bits 7 and 6 of Status Register 0 to 0 and .l respec- \
tively. Also the loss of a Ready signal at the beginning of
a command execution phase causes bits Z and 6 of Status
Hegister 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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shows the status of bits SH and SN under various condi-
tions of Scan.

lf the FDC encounters a Deleled Data Address mark on
one of the sectors (and SK : 0), then it regards the sector
as the last sector on the cylinde( sets the CM (Conhol
Mark) flag of Status Register 2 to a 1 (high) and terminates
the command. lf SK = 1, the FDC skipsthe sectorwiththe
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 seclors : 02) sectors are read or the MT (Mullitrack)
is programmed, it is necessary to remember that the last
sector on the track must be read. For examole. it STP :
02, MT = O, 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. lf the EOT had been set at 25 or the scanning
started at sector 20, then the Scan command would be
comoleted 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
(Ovenun) flag set in Status Registe|l, it rs necessary to
have the data available in less than 27 prs (FM mode) or 13
ps (MFM mode). lf an Overrun occurs, the FDC ends the
command with bits 7 and 6 of Status Reoister 0 set to 0
and 1, respectively.

Seek
The Read/Write head within the FDD rs moved from cylin-
der to cylinder under control ot the Seek command. FDC
has tour 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 rale 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 termF
nated. At this point FDC interrupt goes high. Bits DoB-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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Scan Commands
The Scan commands allow data which is beino read from
the diskette to be compared against data whic-h 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 DFDD = Dp,o"r""oil Droo {
D",o..""oil or DFDD > Dp.o..""o,.The hexidecimal byte
of FF either from memory or f rom 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 mel, the sector number is incremented (R + STP -
R), and the scan operation ts continued. The scan opera-
tion continues until one of the following conditions occur:
the conditions lor scan are mel (equal, low, or high), the last
sector on the lrack is reached (EOT), or the terminal count
signal is received.
lf 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. lf the conditions lor 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 receipl
of a Terminal Count signal from the processor or DMA con-
lroller during the scan operation will cause the FDC to
complete the comparison ol the particular byte which is in
process and then lo terminate the command. Table 2
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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.
lf 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.
lf the time to write three bytes of Seek command exceeds
150ps, the timing between the lirst 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 ReadMrite
head within the FDD to the Track 0 Dosition. 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
a 1 (high) and the command is terminated. lf 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)
llags of Status Register 0 to both 1s (highs) and terminates
the command after bits 7 and 6 of Status Register 0 are set
to0andl respeclively.
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.
lf the Diskette has more than 77 tracks, then Recalibrate
command should be issued twice. in order to oosition the
Read/Write head to the Track 0.

Sek, flscariörale, and Sense ,ntenupt Slatus

Sense Interrupt Status
An Interrupt signal is generated by the FDC for one ol the
following reasons:
1 . Upon entering the Result phase of:

a. Read Datacommand
b. Read A Track command
c. Read lD command
d. Read Deleted Data command
e. 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 Flecalibrate command
4. During Execution phase in the non-DMA mode
Interrupts caused by reasons l and 4 above occur during
normal command operations and are easily discernible by
the processor. During an execution phase in non-DMA
mode, DBs 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 Interruot
signal and via bits 5, 6, and 7 of Status Register 0 identifies
the cause of the interruot.

3ccreno ---JI!!II9I!!939--
8i l5 Bit6 8i t7 C.u.!
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Table 3

The Sense Interrupt Status command is used in conjunc-
tion with the Seek and Recalibrate commands which have
no result ohase. When the disk drive has reached the
desired head position the pPD765A,/pPD7265 will set the
Interruot line true. The host CPU must then issue a Sense
Interruot 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
ts snown:
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Specify
The Specify command sets the initial values tor each of the
three internal timers. The HUT (Head Unload Time) delines
the time from the end of the execution phase of one of the
Read,M/rite commands to the head unload state. This timer
is programmable from 16 to 240ms in increments of 16ms
(01 :  16ms, 02 -  32ms.. .0Fro :  240ms).  The SRT
(Step Rate Time) detines the time interval between adja-
cent step pulses. This timer is programmable f rom 1 to 16
m s i n i n c r e m e n t s o f  1 m S ( F  =  1 m s , E : 2 m s , D  -  3 m s ,
etc.). The HLT (Head Load Time) defines the ttme between
when the Head Load signal goes high and the Read/Write
operation starts. This timer is programmable trom 2 to 254
ms in incremenls of 2 ms (01 - 2ms, 02 : 4ms,03 =
6ms . . . 7F  :  254ms) .
The time intervals mentioned above are a direct f unction of
the clock (CLK on pin 19). Times indicated above are for an
SMHz clock; if the clock was reduced to 4MHz (minifloppy
application) :hen all time intervals are increased by a factor
ot2.
The choice of a DMA or non-DMA operation is made by
the ND (Non-DMA) bi t .  When th is b i t  is  h igh (ND = 1) the
Non-DMA mode is selected, and when ND : 0 the DMA
mode is selected.

!PD765A(FM Mo.te)

tnoer-f--\

pD72aS 6M Moda)

pPD765A/7265
Sense Drive Status
This command may be used by the processor whenever it
wishes to obtain the status of the FDDS. slatus Register 3
contains the Drive Status intormation stored internallv in
FDC registers.
lnvalid
It an Invalid command is sent to the FDC (a command not
delined above), then the FDC will terminale the command
after bits 7 and 6 of Status Register 0 are set to 1 and 0
respectively. No interrupt is generated by the pPD765A/
pPD7265 during this condition. Bits 6 and 7 (DlO and
RQM) in the Main Status Register are both high (l), indicat-
ing to the processor that the pPD765A,/pPD7265 is in the
Result phase and lhe contenls ol Status Register 0 (ST0)
musl be read. When the processor reads Status Register
0 it will find an 80 hex, indicating an Invalid command
was recetveo.
A Sense lnterruot 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.
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pPD765A/7265
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pPD765A/7265
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Package Outlines

40 PIN

pPD765AG/7265C Plastic

pPD7G5AD|72G,5D Geramic
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