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DCE-4 SWITCH SETTINGS

To boot DOSEED praperly with the DCB-4, the sense switches on the
DCE-4 wmust be set properly. The fellowing table defines the
proper switch settings for both 3" and €" configurations. Refer

tTo the JLsK driver program source Listing for further Lnformation
an these switches
SWITCH SETTINGS FOR THE DCB-4

OPEM CLOSED
OFF oM oY

51-1 DOOUBLE SIHGLE SINCLEADOUBLE SIDED DRIVE ors
s51-2 g" 5" ORIVE SIZE SELECT
S1-3 ODOUBLE SINGLE SINGLE/DOUBLE DENSITY DRIVE

Si-4 DOUBLE SINGLE SINGLE/DOUBLE TRACK DENSITY DRIVE

81-5, 6 3 & STEPPING SPEED 8'drive / S'drive
Hote: the first step g a 3/6 ms a => ON 1 => OFF
rate iz for 8" drives 1 © 6/12 ms
and the second is for 9 1 18/28 ms
5 drives 11 15730 ms

S4~7 40 33 48733 TRACK DRIVE

To set up an §"/double sided/double density drive for booting:
set Si-1.2 and ¥ 1o OFF/0OPEN position
set Si=4 to ON/CLOSED poxition (SINGLE TRACK DENSITY)

select the proper xtep rate per the drive manufacturer- s
specified rate:

REMEX drives are rated for 3 mx step rates
(S51~5 OK., Si-56 OND

SHUGART B8eR/8%@ drives atre rated for & ms
(81-5 OFF, 38i1i-& OM)

TANDON THM1i902 drives are rated for & ms.
£S1-5 ON. S1-6 OMND

SHUGART 480 drives are rated for 30 ms.
(S1-5 OFF, $i-& OFF>

For the users of S5B“zs SCB-68, a _Jumper <{or switch) must be
installed on the cpu board By Jumpering W9 on the cpu board.
the DCB-4 can be run with a processor speed above 1.8 Mhz

NOTE: W9 ON THE SCB-68 MUST BE INSTRLLED FOR PRODPER OPERATION OF
THE DCB-4 ABOVE 1. @ MHZ.

NOTE: REFER TO THE NOTICE FOR USERS OF THE SWYP MP-2A CPU BOARD
FOR PROPER OPERATION WITH THE DCB-+4.
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FD 179X-01 Floppy Disk Formatter/Controller Family

FEATURES

TWO VFO CONTROL SIGNALS

SOFT SECTOR FORMAT COMPATIBILITY
s AUTOMATIC TRACK SEEK WITH
VERIFICATION
o ACCOMMODATES SINGLE AND DOUBLE
DENSITY FORMATS
IBM 3740 Single Density (FM)
IBM System 34 Double Density (MFM)
» READ MODE
Singie/Multiple Sector Read with Automatic
Search or Entire Track Read
Selectable 128 Byte or Variable (angth Seclor
» WRITE MODE
Singie/Multiple Sector Write with Automatic
Sector Search
Entire Track Write for Diskette Farmatting

s SYSTEM COMPATIBILITY

Doubie Butfering of Data 8 Bit Bi-Diractional

Bus for Data, Control and Status
DMA or Programmed Data Transfers
All Inpuis and Outputs are TTL Compatible

* PROGRAMMABLE CONTROLS
Selactable Track to Track Stepping Time
Side Select Compare
* WRITE PRECOMPENSATION (MFM AND FM}
* WINDOW EXTENSION
* INCORPORATES ENCODING/DECODING
AND ADDRESS MARK CIRCUITRY
e FD1792/4 IS SINGLE DENSITY ONLY
& FD1793/4 HAS TRUE DAL LINES

179X-01 FAMILY CHARACTERISTICS
" FEATURES 179101179201 178501 [1794-01

Single Density (| :
Doublebemt;r'(:%u)
True Data Bus '
Inveried Data Bus

Fracomp

X 1
X

xix] x|

HKxclo] )
Wil = X

APPLICATIONS

- FLOPPY DISK CRIVE INTERFACE
SINGLE OR MULTIPLE DRIVE CONTROLLER/

On-Chip Track and Sector Registers/Comprehensive ~ FORMATTER

Status Information

NEW MINI-FLOPPY CONTROLLER

MmMOQrMIm-HZ - IM-ACOTO0

FAW READ
-l m RCLK
AD RG
A LATE
&= EARLY ¢
3 wo - s
WE ’f 4
WR 210K ¥
<
FLOPPY DISK WG [}
CONTROLLER/ — bt )
FORMATTER WeRT $
WEIVEGE K
5y =
I D
TROG T
100 10K READY v
E
p T4
DRQ 5TER
INTRE DIRG
CLK =
+8Y
HLD
ONE SHOT
HuT
IF
DOEN Vss voo voo b (F JSED)

| t

= +12 +W

FD179X SYSTEM BLOCK DIAGRAM




GENERAL DESCRIPTION possible with the computer interface, Instruction set,
The FD179X are MOS LSI devices which perform the and /O regislers being identical. Also, head load
functions of a Floppy Disk Formatter/Controller in cpntrol is Identical. In each case, the actual pin as-
a single chip implementation. The FD179X, which signments vary by only a few pins from any one to
can be considerad the end result of both the FD1771 ancther.
and FD1781 designs, is iBM 3740 compatible in The processor interface consists of an B-bit bi-
single density mode (FM) and System 34 compatible directional bus for data, status, and control word
in Double Density Mode (MFM). The FD179X con- trancfera. The FD170X ia sel up to operate on a mul-
tains all the features of its predecessor the FD1771, ; _ori i

) tiplexed bus with other bus-oriented devices.
plus the added features necessary lo read/write and
format a double densily diskette. These include ad- Tha FD179X is fabricaled in N-channel Silicon Gate
dress mark detection, FM and MFM encode and de- MOS technology and is TTL compatible on all inputs
code logic, window extension, and write precompen- and outputs. The 1793 is identical to the 1791 except
sation. in order to maintain compalibility, the FD1771, the DAL lines are TRUE for systems that utilize true
FD1781, and FD179X designs were made as close as data bussaes.

PIN OUTS
PIN
NUMBER PIN NAME SYMBOL FUNCTION

1 NO CONNECTION NC Pin 1 is internally connected to a back bias
generator and must be left open by the user.

19 MASTER RESET MR A logle low on this input resets the device and
loads HEX 03 into the command register. The Not
Ready (Status Bit 7) is reset during MR ACTIVE.
When MR is brought to a logic high a RESTORE
Command is executed, regardless of the state of
the Ready signal from the drive. Also, HEX 01 is

) loaded into sector register.

20 POWER SUPPLIES Vsa Ground -

21 ) Veo . +5V £5%

40 Voo +12V =5%

COMPUTER INTERFACE:

2 WRITE ENABLE WE A logic low on this input gates data on the DAL
into the selected register when T3 is low.

3 CHIP SELECT Cs A logic low on this input selects the chip and ena-
bles computer communication with the device.

4 READ ENABLE RE A logic low on this input controls the placement of
data from a selected register on the DAL when CS
is low.

5,6 REGISTER SELECT AQ, Al These inputs select the register to receive/
LINES transter data on the DAL lines under RE and WE
controk:
Al AD RE WE
0 ¢ Status Reg Command Reg
o) 1 Track Reg Track Reg
1 0 Sector Reg Sector Reg
1 1 Data Reg Data Reg
7-14 DATA ACCESS LINES DALO-DAL7 | Eight bit inverted Bidirectional bus used for trans-
fer of data, control, and status. This bus is receiver
enabled by WE or transmitter enabled by RE.

24 CLOCK CLK This input requires a free-running square wave
clock for intarnat timing reference, 2 MHz for 8"
drives, 1 MHz for mini-drives.




PN
NUMBER

PIN NAME

SYMBOL

FUNCTION

38

DATA REQUEST

INTERRUPT
REQUEST

FLOPPY DISK INTERFACE:

18
16

17

18

25

7

23

30

ki

STEP
DIRECTION

EARLY

LATE

TEST

HEAD LOAD TIMING

READ GATE

READ CLOCK

RAW READ

HEAD LOAD

TRACK GREATER
THAN 43

WRITE GATE

WRITE DATA

DRQ

INTRQ

STEP
DIRC

EARLY

LATE

TEST

HLT

RCLK

RAW READ

HLD

TG43

wD

This open drain output indicates that the DR con-
tains assembled data in Read operations, or the
DR is emply in Write oparations. TS signal Is
reset when serviced by the computer through
reading or loading the BA in Read or Write opera-
tions, respectively. Use 10K pull-up resistor to +5.

This open drain output is set al the completion of any
command and is reset when the STATUS register is
read or the command register is written to. Use 10K
pull-up resistor to +5.

The step output contains a pulse for each slep.
Direction Qutput is active high when stepping in,
active low whan stapping out,

Indicates that the WRITE DATA pulse occurming
while Early is active (high) should ba shifted early
for write precompansation.

Indicates that the write data puise occurring while
Late is active (high) should be shifted late for write
precompensation.

This input is used for testing purposes only and
should be tied to +5V or left open by the user un-
less interfacing to voice coil actuatad motors.

When a logic high is found on the HLY input the
head is assumed to be engaged.

A high lavel on this output indicates to the data
separator circuitry that a field of zeres (or cnes)
has been encountered, and Is used for synchroni-
zation,

A nominal square-wave clock signdl derived from
the data stream must be provided to this input.
Phasing (i.e. RCLK transitions) relative to RAW
READ is important but polarity {RCLK high or low)
is not.

The data input signal directly from the drive. This
input shall be a negative puise for sach recorded
flux transition.

The HLD oulput controls the loading of the
Read-Write head against the media.

This output informs the drive that the Head/Write
head is positioned between tracks 44-78, This output
is valid only during Read and Write Commands.
This output is made valid before writing is to be
periormed on the diskette.

A 250 ns (MFM) or 500 ns (FM) pulse per fiux
transition. WD contains the unique Address marks
as well as data and clock in both FM and MFM
formats.




FUNCTION

PIN
NUMBER PIN NAME SYMBOL
32 AEADY READY
33 WRITE FAULT WF/VFOE

VFO ENABLE
34 TRACK 00 TRGO
35 INDEX PULSE P
36 WRITE PROTECT WPHT
37 DOUBLE DENSITY DDEN

' This input informs the FD179X when the index hole

This input indicates disk readiness and is sampled
for a logic high before Read or Write commands
are performed. ¥ Ready is low the Read or Write
operation is not performad and an intarrupt ic
generated. Type | operations are performed re-
gardiess of the state of Ready. The Ready input
appears in inverted format as Status Register bit
7.

This input detects writing fault indications from
the drive. When WG = 1 and WF goes low the
current Write command is terminated and the
Write Fault status bit is set. The WF input should
be made inactive (high) when WG becomes inac-
tive. When WG = 0, this pin functions as a VFQ
enable output. VFOE is made active when the
head is fully engaged and data is being inspected
off of the diskette.

This input informs the FD179X that the Read/Write
head is positioned aver Track 0O.

is encountered on the diskette.

This input is sampled whenever a Write Command
is received. A logic low terminates the command
and sets the Write Protect Status bit.

This pin selects either single or double density op-
eration. When DDEN = 0, double density is
selectad. When DDEN = 1, single density is
selected. This line must be left open on the 1792/4

ORGANIZATION

The Floppy Disk Formatter block diagram is illus-
trated on page 5. The primary sections include the
parallel processor interface and the Floppy Disk inter-
face.

Data Shift Register—This 8-bit register assembles
serial data from the Read Data input {(RAW READ)
during Read operations and transfers serial data to
the Write Data output during Write operations.

Data Reglster—This 8-bit register is used as a hold-
ing register during Disk Read and Write operations.
In Disk Read operations the assemblad data byie is
transferred in parallel to the Data Register from the
Data Shift Register. in Disk Write operations informa-
tion is translerred in parallel from the Data Register
1o the Data Shift Register.

When executing the Seek command the Data Regis-
ter holds the address of the desired Track position.
This register is loaded from the DAL and gated onto
the DAL under processor control.

Track Register—This B-bit register holds the track
number of the current Read/Write head position. It is

incramented by one every lime the head is stepped
in (towards track 76) and decremented by one when
the head is stepped out (fowards track 00) if the ver-
ity flag is on. The contents of the register are com-
pared with the recorded track number in the 1D field
during disk Read, Write, and Verify operations. The
Track Register can be loaded from or transferrad to
the DAL. This Register should not be loaded when
the device is busy. '

Sector Register {SR}—This 8-bit register holds the
address of the desired sector position. The contents
of the register are compared with the recorded sector
number in the ID field during disk Read or Write op-
erations. The Sector Register contents can be loaded
from or transferred to the DAL. This register should
not be loaded when the device is busy.

Command Register (CR}—This 8-bit register holds
the command presently being executed. This register
sheuld not be ioaded when the device is busy unless
the new command is a force interrupt. The command
register can be loaded from the DAL, but nol read
onto the DAL.
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Status Register {(STR)}—This 8-bit registar hoids de-
vice Status. information. The meaning of the Status
bits s a function of the type of command previously
executed. This register can be read onto the DAL,
but not loaded from the DAL.

CRC Loglc—This logic is used to check of fo gener-
ate the 16-bit Cyclic Redundancy Check (CRC). The
polynomial is: G{) = x" + X2 + x5 + 1,

The CRC Inciudes all information starting with the
address mark and up to the CRC characters. The
CRC register is preset lo ones prior 1o data being
shifted through tha circuit.

Arithmetic/Logic Unit (ALU}—The ALU is a serial
comparator, incrementer, and decrementer and is
used for register modification and comparisons with
the disk recorded 1D field.

Timing and Control—All computer and Floppy Disk
Interface controls are generated through this logic.

The intemal device timing is generated from an ex-
ternal crystal clock.

The FD1791/3 has two different modes of_gperation
according to the state of DDEN. When DDEN =0
double densily (MFM) is assumed. When DDEN = 1,
single density (FM) is assumad.

AM Detactor—The address mark detector detects
ID, data and index address marks during read and
write operations.

PROCESSOR INTERFACE

The interface to the processor is accomplished
through the eight Data Access Lines (DAL) and as-
sociated control signals, The DAL are used to trans-
fer Data, Status, and Control words oul of, or Into the
FD179X. The DAL are three state buffers that are en-
abled as output drivers when Chip Select (CS) and



Read Enabie (RE) are active (low logic state) or_act
as input receivers when CS and Write Enable (WE)
are active.

When transfer of data with the Floppy Disk Controlfer
is required by the host processor, the device address
is decoded and CS is made low. The address bits Al

and AQ, combined with the signais RE during a Read
operaton of WE quring a write operaton are inter-

preted as selecting the following registers:

A1-AQ READ (RE) WRITE (WE)
00 Status Register Coinmand Register
0 1 Track Register Track Register
10 Sector Register Sector Register
11 Data Register Data Register

During Direct Memory Accass (DMA) types of data
transfers between the Data Register of the FD179X
and the processor, the Data Request {DRQ) output is
used in Data Transfer control. This signal also ap-
pears as status bit * during Read and Write opera-
tions.

On Disk Read operations he Dala Request is acti-
vated (set high) when an assembled serial input byte
is transferred in parallet to the Data Register. This bit
is cleared when the Data Register is reag by the pro-
cessor. If the Data-Register is read aller one or mora
characters are iost, by having new data transferred
into the register prior to processor readout, the Lost
Data bit is set in the Status Register. The Read op-
eration continues until the end of sector is reached.

©n Disk Write operations the dala Request is acti-
vated when the Data Register transfers its contents
to the Data Shift Register, and requires a new data
byte. It is reset when the Data Register is loaded
with new data by the processor. If new data is not
loaded at the time the nexi serial byle is required by
the Floppy Disk, a byte of zeroes is written on the
diskette and the Lost Data bit is set in the Status Re-
gister.

At the completion of every command an INTRQ is
generated. INTRQ is reset by either reading the
status register or by loading the command register
with a new command. In addition, INTRQ is gener-
ated if a Force Interrupt command condition is met.

FLOPPY DISK INTERFACE

The 1791 and 1793 have two_modes of operation ac-
cording to the state of DDEN (Pin 37). When
DDEN = 1, single density is selected. In either case,
the CLK input (Pin 24} is at 2 MHz. However, when
interfacing with the mini-floppy, the CLK input is set
at 1 MHz for both single density and double density.
Whan the clock is at 2 MHz, the stepping rates of 3,
5, 10, and 15 ms are obtainable. When CLK equals 1
MHz these times are doubled. Tha 1792/4 operates
in the single density mode only, with Pin 37 left open
by the user.

HEAD POSITIONING

Five commands cause positioning of the Read-Write
head (see Command Section). The period of each
positioning step is specified by the r fieid in bits 1 and
0 of the command word. After the last directional
step an additional 15 milliseconds of head setfling
time takes place if the Verity llag is set in Type |
commands. Note that this time doubles to 30 ms for
1 MMz clock. If TEST = 0, there is zero settling
time. There is also a t5 ms head settiing time if the E
flag is set in any Type I or il command.

The rates (shown in Table 1) can be applied to a
Step-Direction Motor through the device interface.

Step—A 2 us (MFM) or 4 us (FM) pulse is provided
as an output to the drive. For every step pulse is-
sued, the drive moves one track location in a direc-
tiors determined by the direction output.

Direction (DIRC)—The Direction signal is active high
when stepping in and low when stepping out. The Di-
rection signal is valid 12 us before the first stepping
pulse is generated.

When a Seek, Step or Restore command is executed
an optional verification of Read-Write head posilion
can be performed by setting bit 2 (V = 1) in the
command word to a logic 1. The verification operation
begins at the end of the 15 millisecond setiting time
after the head is loaded against the media. The track
number from the first encountered ID Field is com-
pared against the contents of the Track Register. If
the track numbers compare and the iD Field Cyclic
Redundancy Check (CRC) Is correct, tha verily oper-
ation is complete and an INTRQ is generated with no
orrors. The FD179X must find an 1D field with correct
track number and comect CRC within 5 revolutions of
the media; otherwise the seek error is set and an
INTRQ is generated.

Table 1. STEPPING RATES

CLK 2 MHz 2 MHz 1 MHz 1 MHz 2 MHz 1 MHz
DDEN 0 1 0 1 X X

A1 R0 TEST*1 TEST=t TEST=1 TEST=t TEST=) TEST=0

00 3 ms 3 ms 8ms &ms 2003 400 us
[V | 6 ma adms 12 ms 12 ms 200 ps 400 us
19 10ms 10 ms 20 ms 20 ms 200 us 400 ps
11 15 ms 15 ma 30 ms 30 ms 200 us 400 ps

The Head Load (HLD) cutput controls the movement
of the read/write head against the media. HLD is ac-
tivated at the beginning of a Type | command if the h
fiag is set (h = 1), at the end of the Typa | command
if the verify flag (V = 1}, or upon receipt of any Type
ft or Il command. Once HLD is active it remains ac-
tive until elther a Type | command is received with
{h = 0 and V = 0); or if the FD179X is in an idle state
{nan-busy} and 15 index pulses have cccurred.



Head Load Timing (HLY) is an input to the FD178X
which is used for the head engage lima. When
HLT = 1, the FD179X assumes the head is com-
pletely engaged. The head engage time is typically
30 to 100 ms depending on drive. The low to high
ransion on HLD is typlcally used 0 Nre 3 one sShoL
The output of the one shot is then used for HLT and
supplied as an input to the FD179X.

p—

I-——oorn 100mS ———=]

o o
]

HLT (FRGM ONE 8HOT)
HEADR LOAD TIMING

YWhen both HLD and HLT are true, the FD179X will
then read from or write o the media. The "and” of
MLD and HLT appears as a status bit in Type |
status.

In summary for the Type ! commanda: i h = 0 and
V=0HDisreset. Hh=1andV =0,HLDis set at the
beginning of the command and HLT is not sampled nor
is there an intemal 15 ms delay. f h=0 and V = 1,
HLD is sat near the end of the command, an intemal
15 ms occurs, and the FD179X waits for HLT to be

true. fth=1and V = 1, HLD is 36t at the beginning

of the command. Near the end of the command, after
all the steps have been issued, an intemal 15 ms
dalay occurs and the FDI78X then waits for MLT to
oceur.

For Type Il and lli commands with E flag off, HLD is
made activa and HLT is sampiad until true. With E
flag on, HLD is made active, an intemal 15 ms delay
occurs and then HLT is sampled until true.

DISK READ QPERATIONS

Secior lengths of 128, 286, 512 or 1024 are obtaina-
bla in either FM or MFM formats. For FM,

should be to logicai “1.” For MFM formats,
DDEN should be placed to a logical "0." Sector
lengths are determined at format time by a special
byte in the “ID” field. If this Sactor langth byte in the
iD field is zero, then the sactor length is 128 bytes. I
(1 then 256 bytes. if 02, then 512 bytes. if 03, then
tha sector length is 1024 bytes. The number of sec-
tors per track as far as the FO179X is concemnad can
be from 1 to 255 sectors. The number of tracks as far
as the FD179X is concemed is from 0 to 255 tracks.
For IBM 3740 compatibillty, sector lengths are 128
bytas with 26 sectors per track. For System 34 com-
patibility (MFM), sector lengths are 256 byles/sector
with 26 sactors/track; or lengths of 1024 bytes/sector
with 8 sectors/track. (See Seclor Length Table.)

For_read operations, the FD179X requires RAW
READ Data (Pin 27) signal which i3 a 250 ns pulse
per flux transition and a Read clock {RCLK) signal to
indicate flux transition spacings. The RCLK (Pin 26)
signal is provided by some drives but if not it may be

derived exiemaily by Phase lock loops, one shots, or
counter techniques. In addition, a Read Gale Signal
is provided as an output (Pin 25) which can be used
ta inform phase lock loops when to acquire syn-
chronization. When reading from the media in FM. RG
Is made rue whan 2 byles of Zeres arg gelacted.
The FD179X must find an address mark within the
next 10 bytes; otherwisa RG is resst and the search
for 2 bytes of zeroes hegins all over again. If an ad-
dress mark is found within 10 bytes, RG remains true
as iong as the FD179X is deriving any useful informa-
tion from the datz stream. Similarty for MFM, RG is
made active when 4 bytes of “00" or “FF" are de-
tected. The FD178X must find an address mark
within the next 16 bytes, otherwise RG is reset and
search resumes. )
During read operations (WG = 0), the VFOE (Pin 33}
iVsF%leovided for phase lock loop synchronization.
will go active when:

a) Both HLT and HLD are True

h) Settling Time, if programmed, has expired

¢) The 179X is inspecting dala off the disk
It WF/VFOE is not used, leave open or tie 10 a 10K
resistorto +5.

DISK WRITE OPERATION

When writing is to take place on the disketie the
Write Gate (WG) output is activated, allowing current
to flow into the Read/Write head. As a precaution to
eroneous writing the first dala byle must be loaded
into the Data Register in response to' a Data Requesl
from the FD179X before the Write Gate signal can be
activatad.

Writing is inhibited when the Wrile Protect input is a
logic iow, in which case any Writa command is im-
mediately terminated, an interrupt is generated and
the Write Protect status bit is set. The Write Fault in-
put, when activated, signifies a writing fault condition
detected in disk drive elactronics such as failure to
dotect write current flow when the Write Gate is acti-
vated. On detection of this fault the FO179X termi-
nates the current command, and sels the Write Fault
bit {bit 5) in the Status Word. The Write Fault input
should be mads inactive when the Write Gate output
becomes inactive.

For write operations, the FD173X provides Write
Gate (Pin 30) and Write Data (Pin 31} oulputs. Write
dala consists of a series of 500 n3 pulges in FM
(DDEN = 1) and 250 ns pulses in MFM (ODEN = 0),
Write Data provides lhe unique address marks in
both formats.

Also during write, two additional signals are provided
for write precompensation. These are EARLY (Pin
17) and LATE (Pin 18). EARLY is active trus when
the WD puise appearing on (Pin 30) is to ba written
early. LATE is active true when the WD pulse is to be
writtan LATE. if both EARLY and LATE are low when
the WD pulse is presant, the WD puise is to be written at
nominal. Since write precompansation values vary from
disk manufacturer to disk manufacturer, the actual
value is determined by several one shots or delay lines
which are located axternal to tha FD179X. The write
precompensation signals EARLY and LATE are vaiid
for tha duration of WD in bath FM and MFM formats.



Whenever a Read or Write command (Type 1l or 1Y)
is received the FD179X samples the Ready input. i
this input is Ioglc low the command is not executed
and an interrupt is generated. All Type | commands
are performed regardiess of the state of the Ready
input. Also, whenever a Type Il or lil command is re-
ceived, the TG43 signal output is updated.

COMMAND DESCRIPTION

The FD179X wilk accept elevan commands. Com-
mand words should only be laded in the Command
Register when the Busy status bit s off (Status bit 0),
The one exception is the Force Interrrupt command.
Whenever a command is being executed, the Busy
status bit is set. When a cornmand is completed, an
interrupt is generated and the Busy status bit is re-
set. The Status Register indicates whether the com-
pleted command encountered an error or was fault
free. For ease of discussion, commands are divided
into four types. Commands and types are sum-
marized in Table 2.

Table 2. COMMAND SUMMARY

BITS
TYPECOMMAND 543210
Flestore A .0 O hV 1T

th \f e fo
: e
0 u RV
.'.L- Fa
whszco

. b -t-*oo - "-l"Q -] fd *

; WﬂteSectar i ‘1t mSE '0 a,

4 »Headl\ddress' ooosao
" Read Track = T a 0E0D:

: "Wme'rrack 11.0:E00
IV Force Interrrupt. -1 1 0 1T h b L I

Nota: Bits shown in TRUE form.

Table 3. FLAG SUMMARY

TYPE | COMMANDS
- = Head Load Flag {Bit 3)

- h =1, Load head at beglnmngv
7 h =0, Unload head at begmnmg )

TS Vaﬂfy tlag (Bit 2)

V =1, Verify on daslmalton track
<7 ¥ =0, No verity

; . fito = Stepping motar fate (Buts 1-0)

_ K.? Refer to Table 1 for rate summary S
" 'u=Update flag (Bit4) ..

=« u =1, Update Track reglsfer SR
+ =0, No update T S

Table 4. FLAG SUMMARY
TYPE It & Il COMMANDS
~m = Muitiple Record flag (Bit 4)

- .m=0, Singie Record
- m = 1, Multiple Records

& = Data Address Mark (Bit 0)

@ = {, FB (Data Mark)
& = 1, F8 (Deleted Data Mark)

E = 15 ms Delay (2MHz)
-~ E=1 15 ms delay
- E=0,n0 15 ms delay
: 8 = Side Select Flag
'~ § =0, Compare for Side 0 -
.8 =1, Compare for Side 1
" €= Side Compare Fiag -
;€ =0, disable side select compare
. .;.,C = 1, enable side selact compare

Table 5. FLAG SUMMARY

TYPE IV COMMAND
. l.= Interrupt Conditian flags (Bits 3-0)

w0 0= 1, Not-Ready to Ready Transition
-+ 11 =%, Heady to Nol-Ready Transition
12 = 1, Index Puise :
i3 =1, immediate interrupt

i 13 ~bg:= 0, Terminate with no Interrupt

TYPE | COMMANDS

The Type | Commands include the Restore, Seek,

Step, Step-In, and Step-Out commands. Each of the

Type | Commands contains a rate field (rorr), which

?_elbe'rmmes the stepping motor rate as defined in
able 1

The Type | Commands contain a head load flag (h)
which determines if the head is to be loaded at the
beginning of the command. If h = 1, the head is
loaded at the beginning of the command (HLD output
is made active). Iif h = 0, HLD is deactivated, Once
the head is loaded, the head will remain engaged
until the FD179X receives a command that specnfl-
cally disengages the head. If the FD179X is idle
{busy = 0) for 15 revolutions of the disk, the head will
be automatically disengaged (HLD made inactive).

The Type | Commarids also contain a verification (V)
flag which determines if a verification operation is to
take place on the destination track. If V =1, a verifi-
cation is performed, if V=0, no venﬂcallon is per-
formed.

During verification, the head is loaded and after an
internal 15 ms delay, the HLT input is sampled.
When HLT is active (logic true), the first encountered
ID field is read off the disk. The track address of the



ID field is then compared to the Track Register; it
there is a match and a valid 1D CRC, the verification
is complete, an interrupt is generated and the Busy
status bit is reset. if there is not a match but there is
vakd D CRC, an intérrupt is gencrated, and Sook
Error Status bit (Status bit 4) is set and the Busy
status bit is reset. If thers is a maich but not a valid
CRC, the CRC error status bit is sal {Status bit 3),
and the next encountered 1D field is read from tha
disk for the verification operation. i an 1D field with a
vaiid CRC cannot be found after four ravolutions of
the disk, the FD179X terminates the operalion and
sends an interrupt, (INTRQ),

The Step, Step-in, and Step-Out commands contain
an Update flag (U). Whan U = 1, the track register is
updated by one for each step. When U = 0, the track

register is not updated.
RESTORE (SEEK TRACK 0)

UponracﬂptofﬂuscommandmoTradtOO(’rﬁ )
Input is sampled. It TROO is active low indicating the
Read-Wrile head is positioned over track 0, the Track

Registar is loaded with zeroes and an interrupt is
generatad. if TROOQ is not active low, stepping pulses
(pins 15 1o 16) at a rate specified by the niro field are
issuad until the THOO input is activaled. At this time the
Track Register is loaded with zorooe and an inerruptic
generated. Hf the TRODO input does riot go active low
after 255 stapping pulses, the FD179X terminates op-
aration, interrupts, and sets the Seek error status bit.
A verification operation takes place if the V flag is
set. The h bit aliows the head to be loaded at the
start of command. Note that the Restore command is
executed when MR goes from an active to an inac-
tive stata.

This command assumes that the Track Register con-
tains the track number of the current position of the
Read-Write head and the Data Register contains the
desired track number. The FD179X will update the
Track register and issue stepping puises in the ap-
propriate direction untii the contents of the Track re-
gister are equal to the contents of the Dala Register
{the desired track location). A verification operation

TYPE | COMMAND FLOW

TYPE | COMMAND FLOW



takes place ifthe V flag is on. The h bit allows the
head to be ipaded at the start of the command. An
interrupt is generated at the compietion of the com-
mand.

STEP

Unpon racaipt of this command, the FD179X issues
one stepping pulse to the disk drive. The stepping
motor direction is the same as in the previous step
command. After a delay determinad by thern field, a
verification takes place if the V fiag is on. if the u flag is
on, the Track Register is updated. The h bit allows the
head to be loaded at the start of the command. An
interrupt is generatad at tha compietion of the command.

STEP-IN

Upon receipt of this command, the FD179X issues
one stepping pulse in the direction towards track 76.
i the u flag is on, the Track Register is incremented
by one. After a delay determinad by the nrw field, a

NOTE ¥ TEET < 0. THERE 1S NG 15MS DELAY
TFTESY - 1 AMO CLK = 7 WL, THERE 15 & JOWS DELAY

TYPE | COMMAND FLOW
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verification takes place if the V fiag is on. The h bit
allows the head to be lpaded at the start of the
command. An interrupt is generated at the comple-
tion of the command.

STEP-OUT

Upon receipt of this cnmmand, the FO170X issues
one stepping puise in the direction towards track 0.
the u flag is on, the Track Register is decrernented by
one. After a delay determinad by the niro field, a ver-
ification takes place if the V flag is an. The h bit a-
lows the head to be loaded at the start of the com-
mand. An interrupt is generated al the completion of
the command.

TYPE I| COMMANDS

The Type Il Commands are the Read Sector and
Write Sector commands. Prior to loading the Type I
Command into the Command Register, the computer
must load the Sector Register with the desired sector
number. Upon receipt of the Type It command, the
busy status Bit is set. If the E fiag = 1 (this is the
normal case) HLD is made active and HLT Is sam-
pled after a 15 msec delay. If the E Hlag is 0, the
head is lpaded and HLT sampled with no 15 msec
delay. The ID field and Data Field format are shown
on page 12,

When an ID field is located on the disk, the FD178X
compares the Track Number on the ID field with the
Track Register. if there is not a match, the next en-
countered ID fieid is read and a comparison is again
made. i there was a match, the Sector Number of
the ID field is compared with the Sector Register. Iif
there is not a Sector match, the next encountered 1D
field is read off the disk and comparisons agaln
made. If the 1D fiald CRC is correct, the data field is
then located and wiill be either written into, or read
from depending upon the command. The FD179X
must find an ID field with a Track number, Sector
number, side numbar, and CRC within four revolutions
of the digk; ctherwise, the Record not found status bit is
set (Status bit 3) and the command is termirated with an
interrupt.

Sector Length Table

ector Length: - - Number of Bytes
Fleld {(hex}. . -~ in Sector (decimal)

]

500 T 28
oy w086
0z B2
03 1024

Each of the Type il Commands contains an (m) flag
which determines if muitiple records (sectors) are o
ba read or written, depending upon the command. if
m = 0, a single sector is read or written and an inter-
rupt is gensrated at the completion of the command.
If m = 1, multiple records are read or written with the
sector register internally updated so that an address
verification can occur on the next record. The
FD179X will continue to read or write multipke records
and update the sector register untii the sector regis-



ter exceeds the number of sectors on the track or
until the Force Interrupt command is loaded into the
Command Ragister, which terminates the command
and generates an interrupt.

If the Sector Reglster axceeds the number of seciors
nn tha track, the Rarnrt-Not-Fraund status hit will he
set.

The Type ll commands alsc contain side select com-
para flags. When C = 0, no side comparisen is made.
When C = 1, the LSB of the side number is read off the
ID Field of the disk and compared with the contents of
the (8} flag. If the S fiag compares with the side number
recorded in the {D field, the 179X continues with the
ID search. If a comparison is not made within § index
pulses, the interrupt lina is made active and the Record-
Not-Found status bit is set.

READ SECTOR

Upcn receipt of the Read Sector command, the head
is loaded, the Busy status bit set, and when an ID
field is encountered that has tha correct track
number, carrect secior number, correct side number,
and correct CAC, tho data ficld is proconted to the
computer. The Data Address Mark of the data fielkd must
be found within 30 bytes in single density and 43 bytes in
doubie density of the last ID field CRC byte; if not, the
Hecord Nat Found status bit is set and the operation is
terminated.

When the first character or byte of the data field has
been shifted through the DSRA, it is transferred to the
OR, and DRQ is generated. When the next byte is
accumulated in the DSR, it is transferred to the DR
and anather DRQ is generated. If the Computer has
not read the previous contents of the DR befora a
new character is transferred that character is lost and

TYPE Il COMMAND

1

TYPE | COMMAND



GAP| ID| TRACK | SIDE |SECTOR|SECTORICRCICARCIGAP!DATA| CRG | CRC
Il | AM|NUMBER [NUMBER [NUMBER!LENGTH! 1 | 2 | #f | AM |DATARELD| 1 | 2
T o .o ~IDFIELD. " ' DATA FIELD

missing.

In MFM only, IDAM and DATA AM are preceded by three bytes of A1 with clock transition between bits 4 and &

NTAC RESET BUSY
SET RECORD-NOT FOUNC

IMTAQ, RESET BUSY
SET CRC ERAOR
INTRQ REAFT BLSY

DELAY I SYTES OF GAP

RO, AESET BUST
SET LOST DATA

wG
oF
WRITE DATA AN
ACODRDING TO: 40 FIELD ':J;;‘v%"s"uﬂ Ryl
COMNAHD

TYPE it COMMAND

the Lost Data Status bit is set. This sequence con-
tinues until the complete data field has been inputted
to the computer. If there is a CRC error at the end of
the data field, the CRC error status hit is set, and the
command is terminaled {even if it is a multiple record
command).

At the end of the Read operation, the type of Data
Address Mark encountered in the data field is re-
corded in the Status Register (Bit 5) as shown below:

STATUS
BIT 5
1 Deleted Data Mark
0 Data Mark

12

TYPE I COMMAND
WRITE SECTOR

Upon receipt of the Write Sector cornmand, the head
is loaded (HLD active) and the Busy status bit is sel.
When an ID field is encountered that has the correct
track number, correct sector number, correct side num-
ber, and correct CRC, a DRQ is generatad. The FD179X
caunts off 11 bytes in single density and 22 bytes in
double density from the CRC field and the Write Gate
(WG) output is made active if the DRQ is serviced (i.e.,
the DR has been loaded by the computer). If DRQ] has
not been serviced, the command is terminated and the
Lost Data status bit is set. If the DRQ has been ser-
viced, the WG is made active and six bytes of zeros
in single density and 12 bytes in double density are



then written on the disk. At this time the Data Ad-
dress Mark is then written on the disk as determined
by the as fieid of the command as shown below:

ves e %
~U

2o Data Address Mark (Bit 0)
1 Deloted Dota Mark
1] Data Mark

INTRC. RESEY

BUSY SET WeAl

TYPE Hl COMMAND WRITE TRACK

The FD179X then writas the data fleld and generates
DRQ's to the computer. If the DRQ is not serviced in
time for continuous writing the Lost Data Status Bit is
set and a byte of zeros is written on the disk. The
command is not terminated. After the last data byle
has been written on the disk, the two-byte CRC is
computed intemnally and written on the disk followed
by one byts of logic ones in FM or in MFM. The WG
oulput is then deactivated.

TYPE il COMMANDS

READ ADDRESS

Upon receipt of the Read Address command, the
head is ioaded and the Busy Status Bit is set. The

13

WRITE 2 SRC
CHARS. CLK = PF

WRITE ¥C
CLK ¢ DT

WAITE FD. FEOR
FaFE CLX 2 C7
WNTIALIDE CRC

T
AYTE OF ZEMD3
MET DATALOST

WRITY C2° it aFld
TH KMESHG CLOC)

TYPE Il COMMAND WRITE TRACK

next encountered 1D field is then read in from the
disk, and the six data bytes of the iD field are as-
semided and fransferred to the DR, and a DRQ is
generated for each byte. The six bytes of the ID fisid
are shown below:

"TRACK | “SIDE | SECTOR | SECTOR | GRC [ CRG
ADDR | NUMBER |ADDRESS | LENGTH | '+ | 2
i ..oz poa 4« | s | s

Although the CRC characters are transferred to the
computer, the FD179X checks for validity and the
CRC error status bit is set if there is a CRC error.
The Track Address of the ID field is written into the
sector register. At the end of the operation an inter-
rupt is generaled and the Busy Status is reset.



READ TRACK

Upon receipt of the Read Track command, the head
is loaded and tha Busy Status bit is set. Reading
starts with the leading edge of the first encountered
index pulse and continues untit the next index pulse.
As each byte is assembled it is transferred o the
Data Rogistor and tho Data Request is generated for
each byte. No CRC checking is performed. Gaps are
inciuded in the input data stream. The accumulation
ol bytes is synchronized to sach Address Mark en-
countered, Upon completion of the command, the in-
terrupt is activatled. RG is not activated during the
Read Track command.

WRITE TRACK

Upon receipt of the Write Track command, the head
is loaded and the Busy Status bit is set. Wriling

starts with the leading edge of the first encountared
index pulse and continues until the next index puise,
at which time the interrupt is activated. The Data Re-
guest is activated immediately upon raceiving tha
command, but writing will not start until after the first
byte has baen loaded into the Dala Register. If the
DR has not been loaded by the time the index pulse
is encountared the operation is terminated making
the device Not Busy, the Lost Data Status Bit is set,
and the Interrupt is activated. If a byts is not present
in the DR when needed, a byte of zeros is substi-
tuted. Address Marks and CRC characlers are writ-
ten on the disk by detecting certain data byle pat-
terns in the cutgoing data stream as shown in the
table below. The CRC generator is initialized when
ary data byte from FB to FE is about 1o be transfer-
red from the DR to the DSR in FM or by receipt of
F5 in MFM.

CONTROL BYTES FOR INITIALIZATION

DATA PATTERN

FD179X INTERPRETATICON

FD1791/3 INTERPRETATION

“Write FC with Clk = D7
: \Write FD with Clk = FF

WriteFFwtthCl =

P .. ;e
e ik,

IN DR {(HEX) IN FM (OTEN = 1) IN MFM (DDEN = 0)
00 thru Fa -_"'wmaoummmwmcuu—FF Write 00 thru F4, in MFM
Fs . ; .. Nat Allowed Write A1* in MFM, Praset CRC
F6 . Not Allowed Write C2** in MFM
F7 Gerierate 2 CRC bytes Generate 2 CRC byles

" Write F8 thry FB, Clk = C7, Preset CRC

Write FE, Clik = C7, Preset CRC

o

Write F8 thru FB, in MFM
Write FC in MFM
Writa FD in MFM
Wiite FE in MFM
Write FF in MFM

"Mtssmg clock transmon batwseen bits 4 and 5
**Missing clock transition between bits 3 & 4

TYPE IV COMMAND

FORCE INTERRUPT

This command can be loaded into the command re-
gister at any time. If there is a current command
under execution (Busy Status Bit set), the command
will be terminatad and an inlerrupt wilt be generated
whan the condition speacified in the lo through bk field
is delected. The interrupt conditions are shown be-
low:

lo = Not-Ready-To-Ready Transition

i = Ready-To-Not-Ready Transition

|z = Every Index Pulse

1 = Immediate Interrupt (requires reset, see
Note)

1o — la = 0, thera is no interrupt genarated but
the current command is terminated and busy is
reset. This is the only command that will enable
the immediate intarrupt Io clear on a subse-
quent Load Command Register or Read Status
Registar.

STATUS DESCRIPTION

Upon receipt of any command, except the Force In-
terrupt command, tha Busy Status bit is set and the

NOTE:
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rest of the status bits are updated or cleared for the
naw command. If the Force interrupt Command is
received when there is a current command under
execution, tha Busy status bit is reset, and tha rast of
the status bits are unchanged. {f the Force Interrupt
command is received when there is not a current
command under execution, the Busy Status bit is
reset and the rest of the status bits are updated or
cleared. In this case, Status reflects the Type | com-
mands.

The format of the Status Ragister is shown below:

{BITS)
i [ 5 4 3 2 1 0
ST 1 66 {85 ) 54 |83 {52] 51| S0

Status varies according to tha type of command exe-
cuted as shown in Table §.



Tahle 6. STATUS REGISTER SUMMARY

ALL TYPE I READ READ READ WRITE WRITE
8IT | COMMANDS ADDRESS SECTOR TRACK SECTOR TRACK
§7 [NOT READY NOT READY NOT READY NOT READY [NOT READY NOT READY
56 |WRITE 0 0 0 WRITE WRITE

PROTECT PROTECT PROTECT

85 |HEAD LOADED 0 RECORD TYPE 0 WRITE FAULT | WRITE FAULT
54 |SEEK ERROR. |BNF RANF 0 BNF 0

§3 |CAGC ERAOR  |CRC ERRAOR . CRGC.ERROR ) . {CRC ERROR 0
- 82 |TRACK O LOST DATA LOST DATA LOST DATA {LOST DATA LOST DATA
St INDEX - |[DRG " fpora . . {DRQ - {oRrQ ORQ
50 jBUSY leusy. Leusy . iBusY . . {BUSY BUSY
STATUS FOR TYPE | COMMANDS
BIT NAME MEANING
S7 NOT READY ~ | This bit when set indicates the drive is not ready. When reset it indicates that the drive

el . 1 is ready:. This bit i an invertad copy of the Ready input and logically "ored’ with MR.
SaPRGTEGTED mmm-m.msm.mwbmimmamm
SSHEA.DLOADED When set, it indicates the head is loadad and engaged. This bit is a logical “and” of

HLD and HLT signals. -

S4SEEK£RHOH When sot, the dasired rack was not verified. Thcsbitmresetmowbonupdamd
53 CRC ERROR CRC encounterad in 1D fieid.
S2 TRACK OO ansuLnﬁuhsﬂead!Wnt&haadmpodbonedtnTrackDﬁusbﬁtsanmveﬂed

o770 T 1 copy of the TRDD inpat.

81 INDEX mmmmmmmammmmBm|mmmmm
S0 BUSY . - - .- - - .} :Whan set command is in progreas. When resat no command is in progress,

STATUS BITS FOR TYPE I AND Nl COMMANDS

BIT NAME

MEAMING

.~ | This bit wher sat indicates the drive is not ready. When reset, it indicatss that the drive
' - fis ready. This bit is an inverted copy of the Ready inpul and ‘ored’ with MR. The Type Il

¢ L and il Commands will not execute uniess the drive is ready.

$8 WRITE PROTECT]

On Read Record: Not Used. On Read Track: Not Uisad. On any Write: it indicates a
Write Protect. This bit is rogel when updated.

S5 RECORD TYPE/

On- Read Record: It indicatas the record-type code from data field addrass mark.
- WRITE FAULT . . 1=DahtoﬁDalaMmk.0uDalaMark.0nanyWrm ltmdacaiesaWnlaFadi This bit
‘ ""-""-‘-'-isruetumenupdmd’ :
5S4 RECORD NOT Wmnmmmmmmm«mwmmm This bit is
- FOUND (ANF)  [reset when updated.
53 CRC ERROR IfSHssei.anemisfaundncmormnmlDfmids atherwise it indicatas emor in

, data field. This bit Is resat. when updatad.

S2LOST DATA Whanset.ftmdncatasﬂ’umputardﬁmtraspondtooﬂommbytehm This bit Is

reset to zero when updated

St DATA REQUEST

mgbulsacopyomeRQmmn When set, it indicates the DR is full on a Read

- Oporanon_orthaDR;semptyonaWriteoperanon This bit is reset io zero when up-

-

S0 BUSY - -

Whensat.commmiuunderoxm ‘When reset, no command is under execution.

......




FORMATTING THE DISK

(Refer to saction on Type Il commanis for flow diag-
rams.)

Formatting the disk is a relatively simple task when
operating programmed /O or when operating under
DMA control with a large amount of memory. When
operating under DMA with limiled amount of mamory.
formatting is a more difficult lask. This is because
gaps as wall as data must ba provided at the compu-
ter intarface.

Formatling the disk is accomplished by positioning
the R/W head over the desired track number and is-
suing the ‘Writa Track command. Upon receipt of the
Write Track command, the FD179X raises the Data
Request signal. At this point in time, the user loads
the data register with desirad data to ba written on
the disk. For every byte of information to be written
on tha disk, a data request is generated. This sequ-
ence continues from one index mark to the next
index mark. Normally, whatever data pattem appears
in the data register is written on the disk with a nor-
mai clock pattern. However, if the FD179X detects a
data pattern of F5 thru FE in the data register, this is
interpreted as datla address marks with missing
clocks or CRC generation. For instance. in FM an FE
pattern will be interpreted as an ID address mark
(DATA-FE, CLK-C7) and the CRC will be initialized.
An F7 pattern will generate two CRC characters in
FM or MFM. As a consequence, the patterns F5 thru
FE must not appear in the gaps, data fieids, or IO
fiolds. Also, CRC's must be generated by an F7 pat-
tern.

Disks may be formatted in {BM 3740 or Syslem 34
formats with sector lengths of 128, 256, 512, or 1024
bytes.

iBM 3740 FORMAT—128 BYTES/SECTOR

Shown below is the IBM single-density format with
128 bytes/sector. In order to format a diskette, the
user must issue the Write Track command, and load
the data register with the following values. For every
byte to be written, thera is one data request.

B T

NUMBER HEX VALUE OF
« OF BYTES BYTE WRITTEN
L.

R S R

s
sn§8u
1
g

M
3
3
t
g

. Sector Number (1 thru 1A)
- o0
F7 (2 CRC's written) - - " -
FB (Data Address Mark)
Data {IBM uses E5)
. F7 (2 CRC's written)
. FF . | -

Y

: T .
- 'm-h-p-l-&-l—l—ﬁm

AT

El

B ‘,_. Y
D ey bl S, S i . ok

i

*Write bracketed fiekd 26 times
**Continue writing uniil FO1791 interrupts out.
Approx. 247 byles.

R aL miER l
- WIS T
RIS ww

//—'ﬂl AODAELE makn
1
GAP » s Gap 1 e Qar 7 cam
Jars ThE WO |5 grras T watdn | 3BTRS ) e Py *3 DATA ] 1874 P of SMOATA 1L DY o
fas v e {7 STl | e | MG | et | menoan | marrere | ME0M0 | aam 2 ) MEoma ] que s | eecorn |y | Miomo mecoeo (o, | wcomo | |
THEYTEN MM | gy B ETTES wria) O L 2 EYTE Wil oo 1 | rr ] 2 -y MO 3 "1 CoR o
1k

T

1
‘
1 tata on !
OELETED CRC L
Sara” | B 0aTA vy | wrrer
*pomess
i
T T
[ 1
riimel CLOCK FAAMGIHON | -
SETREEN BT 4 AND & gar3 | “ !
Bty Thamachon 1
SETAERN BBTE 1 asd 1
[y S BErTES e 5 fied Y b et ] o
L4 W} ETTES 11 RYTES H .30 \ b
WRTE QATE R DN FOR AGATE . N T TR OFE SO b
OF MEXY OATA FLD QF PREVIOUS. DAYA FILE



1BM SYSTEM 34 FORMAT-

256 BYTES/SECTOR

Shown below is the IBM duai-density format with 256
bvles/sactor. In order to format a diskette the user
must issue the Write Track command and load the
data register with the following values. For every byle
1o be writlen, there is one data request.

NON-IBM FORMATS

Variations in the IBM format are possible to a limited
extant if the following requirements are met: sector
size must be a choice of 128, 512 or 1024 byles; gap
size must be according to the fallowing tabie. Note
that the Index Mark is not required by the FD179X.
All gap sizas shown are the minimum values required
by the 179X,

* Wirita bradmted fiaid 28 times
**Continua writing until FO178X interrupts out,

Approx. 588 bytes.

FM MEM
"~ Gapl 16 bytes FF 16 Dytss 4E
L Gapit |11 bytes FF 22 bytas 4E
, - 8 bytes 00 12 bytea 00
HIEREE N R . 3 bytas Al
" Gap it 10 bytes FF | 16 bytes 4E.
A 4%00 - 8.bytes 00
T e S hyws. Al
> - GaplV .. mmFF - |18 bytas 4E

*Byta counts must ba axact.
**Byta counts arg minimum, except axactly 3 bytas
of A1 must be written.

ELECTRICAL CHARACTERISTICS

MAXIMUM RATINGS
Voo With Respaect to Vas (Ground) =15 lo —0.3V
Max. Voltage to Any Input With =1510 -C.3V
Respect 10 Vs
Oparating Temperaiura
Storage Temperature

OPERATING CHARACTERISTICS (DC)
Ta = 0°C to 70°C, Voo = +12.0V £.6V,
Vaz = QV, Voo =45V =25V
Voo = 10 ma Nominal, Voo = 35 ma Nominal

0°C to 70°C
—55°C to +125°C

CHARACTERISTIC MAX., | UNITS | CONDITIONS
g“wwm ; |- 107 wh .| Vem Vo
. Otiput Leakage ' - T 10 nA Vour = Voo
> Input High Vollage PR T T
- Inpket Low Voitage: . o8 o V!
" Output High : DoV b= i00pA
- Oulput Low Voltege . - 048 V' b=16mA
5 mmm to 6.5 W .
TIMING CHARACTERISTICS
Ta = 09C to 709G, Voo = + 12V = BV, Vas = OV, Vec =+5V = 25V
READ ENABLE TIMING
SYMBOL CHARACTERISTIC MIN, TYP. MAX. | UNITS | CONDITIONS
TSET Satup ADDR & CS to RE naec
" THLD Hold ADDR & CS from AE 10 nsec
TRE RE Pulse Wiith 400 nsac C. =50 pf
TDRR DRQ Reset from RE 400 500 nsec
TIAR INTRQ Raset from RE 500 3000 nsec Soe Note 6
TDACC Data Access from BE 300 nsec G =50 pf
TOOH Data Hold From RE o1 B s .150 nsec Co = 50 pf
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ming

——{ SEAVICE [w— I - l——— LWV'CE_‘]TM:'H_‘—
__*H“__ o I T
a .;.O_.[_ - | et — ’

o] Tosce f | Gy
L i BE YALID
CAYTA
BT VALID

ROTE ¢ T8 bmky 88 AERMLAIMTLY TIED LCW ¥ ESISED
nOTE 3 TE MaY gy MEMLANENTLY TR LOW i ERESIMG 2 WAREN W TING CATA INTO SECTOR. TRAGH OACATA

ST DOUBLIE WHEN. CLOGE * 1881 REGUSTER SR Cabai)T A0 Thul MEQIETER LNTIL
ATLEASTA G % WPM AP TER THENIRNG JDOH OF WE

1 SERVICE |WONRT Cadl 1 SERVICE (WORST CASE RGN W T v INTO THE COMMAND R QM TEN STATUS
RN~ 2T 8 U JFM =25 uE IS HOT VALID UNTR, SOME 12 wSEC W FW § JSEC 34 sl
WM =115 L5 W <11 SuS VATER THESE THES VAE DOUBLED WHEN CLX | Wbz

“ I DOUBLES WEN CLOTR | 15t

READ ENABLE TIMING WRITE ENABLE TIMING
WRITE ENABLE TIMING
SYMBOL CHARACTERISTIC MIN. TYP. | MAX. | UNITS | CONDITIONS
TSET . | Setup ADDRSCStoWE | 50 ) 4 o] nsec
THLD. B l-toidADDR&CSﬁomWE S+ S A -
"TPRR - -\DRQMMWE . & 400 500 nsec
JTIRR s i-*m'rnaammws Ao 500 3000 | nsec See Note &
. TDS | DataSetwpto WE . ..v T} 260 ‘ nsec
TOH L pDataHoldfrom WET v ke 20 - neec
INPUT DATA TIMING:

SYMBOL iN. TYP. .| uniTs | cONDMIONS
Tow. a 200 | - [ nsec | See Note 1.2
j&m‘c-j'*‘ 2000 _nsec See Note 3
Ta - : n3ec
-;Tb nsec ISOG Nota 4, 5
E Te nsec
RET “Raw Fead hold 10 RCLK - .40 nsac See Note 1

WRITE
GATE

IF QN
e} !-_—.‘I'H
's*-| -

WRITE DATA TIMING

18



WRITE DATA TIMING: (ALL TIMES DOUBLE WHEN CLK = 1 MHz)

1. Puise width on RAW READ (Pin 27) is normaily
100-300 ns. However, pulse may ba any width if
pulse is entirely within window. If puise cccurs inbath
windows, then puise width must be iess than 300 ns
for MFM at CLK = 2 MHz and 600 ns for FM at 2
MHz. Times double for 1 MHz.

2. 100 ns. pulsas are recommended tor B MFM.

19

SYMBOL CHARACTERISTICS MIN. TYP, MAX. UNITS | CONOITIONS
Twp Writs Data Pulse Width 450 500 550 nsec M
150 200 280 nsec MFM
Twg Write Gare 1o Write Data 2 psec M
1 ASec MFM
Tbe Write data cycie Time 23,0r4 ey +CLK Ermror
Ts Enrly {Late) o Writs Data 125 nsec MFM
Th Early (Lad) From 125 nsec MFM
. Write Dats. :
Twi Write Gate off from WD 2 It FM
1 . psec MFM
' s
MISCELLANEOUS TIMING:

SYMBOL CHARACTERISTIC MIN, TYP.. MAX, UNITS CONDITIONS
™51 | E - paec See Nots &
TOIR . § e asec ‘

Civg
T 4,1 j m‘“""" .SaeNutus
- _:?.'::";‘_1 | N B § o ) )
5 P T '—WF"-L:’EJ. ’ﬂ-& o L & IR U Y
| " | = j———] 1———-1
™
= | =
_.1 Tuy k:T“_"! I_‘_'M,M v_{

|—.-_....r- __.....1...._ ™ _._’ '-—- o _--l .

[l e 1

H fo7eve =

-‘-l'r,n
NOMINAL Py Il—-|
DISKETTE |MODE | DDEN | @K | T, | T, | T. o -

8" MFM 1] 2MHz [tus |1 us {2 pm L‘TD'""'S"I"_"'""I"_ I--‘o-n--ifsv-}-*
g FM 1 2MHz (2 s | 2um | 4os ,—l ] I
5" MFM ol TMHz [2u3 ] 208 [ 4 s sTEn ]—| -
5 FM 1 TMHz |4 s |48 ] 808 o

INPUT DATA TIMING MISCELLANEQUS TIMING

NOTES:

. tbe should be 2 us, nominal in MFM and 4 us nominal
in FM. Times double when CLK = 1 MHz.

. RCLK may be high or low during RAW REAL (Polarity
1$ unimportant).

. RCLK should be forced low when VFOE = 1 and
free-running when VFOE = 0.

. Times double whan clock = 1 MHz.



TRFX
noT

0.010

T THEl

MIE 10O TYP —_—

ey
s Tve ol s0.050 —-I--g.o;gm

1080 REE : 01T WA,
061G~
1 = ) [= |
gy - rf %
LY. 050 TYF ]
MIN - 500 rvn—-l L-— .ova:: _.H.IT-_ “M:N L——'Dufgfo

FD179XA-01 CERAMIC PACKAGE

FD179XB-01 PLASTIC PACKAGE

This is a pretiminary specification with tentative davice parameters and may be subject 1o change after final product characterization is
complated.

MIGIMaUoN TWTsHed DY YVoster: Ligitdl Uorparation is beliéved W0 De Accwate dnd reuanie. However, No respansibiiity is assumad by
Western Digital Corporation for its usa; nor any infringements of patents or other rights of third parties which may resuit from its use, No
license is granted by implication or otherwise under any patent or patent rights of Westemn Digital Carporation. Western Digital Corporation
reserves the right 10 change said circuitry at anytime without notice.
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