









































Table 6.

STATUS REGISTER SUMMARY

ALL TYPE | READ READ READ WRITE  WRITE
BIT | COMMANDS ADDRESS SECTOR TRACK SECTOR TRACK
S7 |NOT READY [NOT READY NOT READY NOT READY |NOT READY |NOT READY
86 |WRITE 0 0 0 WRITE WRITE
PROTECT ; - |PROTECT PROTECT
S5 |HEAD LOADED 0 RECORD TYPE 0 . ‘|WRITE FAULT |WRITE FAULT
S4 |SEEK ERROR |RNF RNF 0 RNF 0
83 |CRC ERROR  |CRC ERROR CRC ERROR 0 CRC ERROR 0
S2 {TRACKO  |LOST DATA LOST DATA LOST DATA |LOST DATA |LOST DATA
81 |INDEX DRQ DRQ DRQ DRQ DRQ
S0 |BUSY BUSY BUSY BUSY 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
is ready. This bit is an inverted copy of the Ready iriput and logically ‘ored’ with MR.

S6 PROTECTED

When set, indicates Write Protect is activated. This bit is an mverted copy of WRPT
input.

S5 HEAD LOADED

When set, it indicates the head is ioaded and engaged. This bit is a logical “and” of
HLD and HLT signals.

S4 SEEK ERROR

When set, the desired track was not verified. This bit is reset to 0 when updated.

S3 CRC ERROR

CRC encountered in 1D field.

S2 TRACK 00 When set, indicates Read/Write head is posmoned to Track 0. This bit is an inverted
copy of the TROO input.

S1 INDEX When set, indicates index mark detected from drive. This blt is an inverted copy of the
IP input.

S0 BUSY When set command is in progress. When reset no command is in progress.

STATUS BITS FOR TYPE Il AND lli COMMANDS

BIT NAME

MEANING

S7 NOT READY

This bit when set indicates the drive is not ready. When reset, it indicates that the drive
is ready. This bit is an inverted copy of the Ready input and ‘ored’ with MR. The Type Hl
and {1l Commands will not execute unless the drive is ready.

86 WRITE PROTEC

On Read Record: Not Used. On Read Track: Not Used. On any Write: It indicates a
Write Protect. This bit is reset when updated.

S5 RECORD TYPE/
WRITE FAULT

On Read Record: It indicates the record-type code from data field address mark.
1 = Deleted Data Mark. 0 = Data Mark. On any Write: It indicates a Write Fault. This bit
is reset when updated.

S4 RECORD NOT
FOUND (RNF)

When set, it indicates that the desired track, sector, or side were not found. This bit is
reset when updated.

S3 CRC ERROR

If S4 is set, an error is found in one or more ID fields; otherwise it indicates error in
data field. This bit is reset when updated.

S2 LOST DATA

When set, it indicates the computer did not respond to DRQ in one byte time. This bit is
reset to zero when updated.

S1 DATA REQUEST

This bit is a copy of the DRQ output. When set, it indicates the DR is full on a Read
Operation or the DR is empty on a Write operation. This bit is reset to zero when up-
dated. x

S0 BUSY

When set, command is under execution. When reset, no command is under execution.
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FORMATTING THE DISK

(Refer to section on Type Il commands for flow diag-
rams.)

Formattmg the disk is a relatlvely simple task when
operating programmed 1/O or when operating under
DMA control with a large amount of memory. When
operating under DMA with limited amount of memory,
formatting is a more difficult task. This is because
gaps as well as data must be provided at the compu-
ter interface.

Formatting the disk is accomplished by positioning
the R/W head over the desired track number and is-
suing the Write 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 desired data to be written on
the disk. For every byte of information to be written
on the disk, a data request is generated. This sequ-
ence continues from one index mark to the next
index mark. Normally, whatever data pattern appears
in the data register is written on the disk with a nor-
mal clock pattern. However, if the FD179X detects a
data pattern of F5 thru FE in the data register, this is
interpreted as data 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 fields, or ID
fields. Also, CRC’s must be generated by an F7 pat-
tern.

Disks may be formatted in IBM 3740 or System 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, there is one data request.

'NUMBER HEX VALUE OF

OF BYTES BYTE WRITTEN
40 FF
6 00
1 FC (lndex Mark)
26" FF <L
1 FE (ID Address Mark)
1 Track Number
1 Side Number (00 or 01)
1 Sector Number (1 thru 1A) .
1 00
1 F7 (2 CRC’s written)
1 FF o . .
6 00 ’ DA & I
1 FB (Data Address Mark)
128 Data (IBM uses E5)
1 F7 (2 CRC’s wntten)
27 FF
" FF

247**
“Write bracketed field 26 times

**Continue writing until FD1791 interrupts out.
Approx. 247 bytes.

PHYSICAL INDEX I I

46 BYTES FM
92 BYTES MFM

/—— INDEX ADDRESS MARK

GAP &

PRE INDEX
320 BYTE. FM
744 BYTES. MFM
NOMINAL

GAP 1
POST INDEX
32 BYTE FM

62 BYTES MFM

GAP 2

1D GAP
17 BYTES FM
34 BYTE MFM

DATA
FIELD
RECORD
NO 1

DATA

G2 - i
3BYTES 3BYTES
FIELD MFM mm | RECORD

ONLY ONLY

GAP 3

DATA GAP
33 BYTE FM
66 BYTE MFM

DATA FIELD
RECORD
NO 26

DATA
RECORD
NO 2

[DATA FIELD)
RECORD
NO 3

D
RECORD
NO 26

1D 10
RECORD | GAP 2 Gap3 | RECORD | Gap 2
NO 2 NO 3 GAP 2| GAP 4

T

/

SECTOR
LENGTH

TRACK
NUMBER

SIDE
NUMBER

10 o
SECTOR CRC
ADDRESS NUMBER BYTE 1

BYTE 2

CRC

DATA OR
cAC cRC
USER DATA BYTE1 | BYTE2

]

"MISSING CLOCK TRANSITION
BETWEEN BITS 4 AND §

“*MISSING CLOCK TRANSITION
BETWEEN BITS 3 AND 4

GAP 2

A

11 BYTES

™M

MFM 22 BYTES

/

WRITE GATE TURN ON FOR UPDATE
OF NEXT DATA FIELD

6 BYTES. —w=

12 BYTES

o 18YTE

32 BYTES 0

\_‘ 3
WRITE TURN OFF FOR UPDATE

OF PREVIOUS DATA FIELD

3 1BYTE

IBM TRACK FORMAT
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IBM SYSTEM 34 FORMAT-
256 BYTES/SECTOR

Shown below is the IBM dual-density format with 256
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, there is one data request.

 NUMBER  HEX VALUE OF

- OF BYTES BYTE WRITTEN

80 4E

12 00
3 - F6

~ 1 FC (Index Mark)

50* 4

12 00
3 © Fb ‘
1 “ FE (ID Address Mark)
1 . Track Number (0 thru 4C) !
1 Side Number (0 or 1)
1 Sector Number (1 thru 1A)
1 01
1 '. F7 (2 CRCs written)

22 4E

12 00
3 ~ F5 IS
1 FB (Data Address Mark)

256 DATA

1 . F7 (2 CRCs written)

54 4E : :

598** 4E

" Write bracketed field 26 times
**Continue writing until FD179X interrupts out.
Approx. 598 bytes.

1. NON-IBM FORMATS

Variations in the IBM format are possible to a limited
extent if the following requirements are met: sector
size must be a choice of 128, 256, 512, or 1024 bytes;
gap size must be according to the following table. Note
that the Index Mark is not required by the 179X, with
PLL lock-up time, motor speed variation, etc., adding
additional bytes.

FM MFM
Gap | 16 bytes FF 32 bytes 4E
Gap I 11 bytes FF 22 bytes 4E
* 6 bytes 00 12 bytes 00
3 bytes A1~
Gap I 10 bytes FF 24 bytes 4E
i 4 bytes 00 8 bytes 00
3 bytes A1
Gap IV 16 bytes FF 16 bytes 4E

*Byte counts must be exact.
**Byte counts are minimum, except exactly 3 bytes
of A1 must be written.

ELECTRICAL CHARACTERISTICS

MAXIMUM RATINGS
Voo With Respect to Vss (Ground) =15 to —0.3V

Max. Voltage to Any Input With =15to —0.3V
Respect to Vss
Operating Temperature 0°C to 70°C

Storage Temperature —550C to +125°C

OPERATING CHARACTERISTICS (DC)
Ta = 0°C to 70°C, Voo = +12.0V +.6V,
Vss = OV, Vcc =+5V .25V
Voo = 10 ma Nominal, Vcc = 35 ma Nominal

SYMBOL CHARACTERISTIC MIN. TYPE. MAX. UNITS | CONDITIONS
o Input Leakage 10 uA Vin = Voo
lou Output Leakage 10 A Vour = Voo
Vin Input High Voltage 26 vV
Vi Input Low Voltage 0.8 V
Vo Qutput High Voltage 2.8 \ lo =100 A
Vou Output Low Voltage 0.45 \% “lo=1.6 mA
Po Power Dissipation 0.5 W
TIMING CHARACTERISTICS
Ta = 0°C to 70°C, Voo = + 12V = .6V, Vss = 0V, Vcc =+5V + .25V
READ ENABLE TIMING
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS
TSET Setup ADDR & CS to RE 0 nsec
THLD Hold ADDR & CS from RE 10 nsec
TRE RE Pulse Width 400 nsec CL =50 pt
TDRR DRQ Reset from RE__ 400 500 nsec
TIRR INTRQ Reset from RE 500 3000 nsec See Note 6
TDACC Data Access from RE 300 nsec CL = 50 pf
TDOH Data Hold From RE 50 150 nsec CL = 50 pf
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i _ 16° OR 32" J—i
— - I‘*TDHH |
| ~ 16 OR 32" uS
T | 1 N
I VOH ora ! °
DRQ . _l r ) E e TtRR'————I
E | TiRRS ] RO ¢ 1
INTRO et SERVICE N vou
tSERVICE jeumt— N —l___—_ HLo
] "_ AD. A1 CS Q___J VIL
A0, A1, CS G_)_, ] viL I - TWE —=—]
~—The —_-% WE VIH
TiET_:—mcc — 5A " [BATA MUST]
- = 1 ] BE VALID
L | | _..|TDS - L-_
——TDOHl-—
—_ NOTE 1 CS MAY BE PERMANENTLY TIED LOW IF DESIRED
NOTE 1. CS MAY BE PERMANENTLY TIED LOW IF DESIRED. 2 WHEN WRITING DATA INTO SECTOR. TRACK, ORDATA
*TIME DOUBLES WHEN CLOCK = 1MHz REGISTER. USER CANNOT READ THIS REGISTER UNTIL
AT LEAST4 LSECINMFMAFTER THE RISING EDGE OF WE
LS GPE (HORST GASE) LS5 JRORST CASE) 15 NOT VALID UNTILSOME 12 L SEC IN PRzt SSEC 14 MW
*MFM = 135 uS *MFM = 11.508 LATER THESE TIMES ARE DOUBLED WHEN CLK = 1 MHz
“TIME DOUBLES WHEN CLOCK = 1MHz
READ ENABLE TIMING " WRITE ENABLE TIMING
WRITE ENABLE TIMING
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS
TSET | Setup ADDR&CStoWE | 50 onsec |
THLD - |  Hold ADDR & CS from WE | 10 nsec
TWE e WE Pulse Width ’ 350 ' S nsec ,
TDRR -~ | DRQ Reset from WE _ : 400 | 500 | nsec | o 0
TIRR INTRQ Reset from WE - 500 - 3000 nsec | See Note 5
Tbs- | Data Setup to WE 250 R - nsec | o
STOH - o) ‘Data Hold from WE ° 40 . nsec.
INPUT DATA TIMING:

SYMBOL CHARACTERISTIC MIN. TYP. | MAX. | UNITS | CONDITIONS
Tpw | Raw Read Pulse Width -~ | 100 200 - ‘nsec : See Note 1,2 -
tbe | -Raw Read Cycle Time - 1600 2000 nsec | See Note 3

Ta - RCLK Duty (High) 800 ' - nsec See Note 4

™ . ] RCLK Duty (Low) - 800 ‘ nsec ', R
“Tc .| RCLKCycleTime | 1800 i -nsec. | oo
T RCLK hold to Raw Read 1 40 | - nsec

WRITE
GATE

i
-——l Tw

WRITE
DATA

G I_._'TBC_..rwpl.._
[

EARLY

LATE

l
l

IF ON

Tg—e]|

l“_TH

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS| CONDITIONS
Twp Write Data Pulse Width 450 500 550 nsec FM
150 200 250 nsec MFM
Twg Write Gate to Write Data 2 psec FM
1 ' usec MFM
The Write data cycle Time 2,3,0r4 psec +CLK Error
Ts Early (Late) to Write Data 125 : nsec MFM
Th Early (Late) From 125 v nsec MFM
Write Data
Twf Write Gate off from WD 2 usec FM
1 usec MFM

MISCELLANEOUS TIMING:

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS

TCD Clock Duty (low) 230 250 20000 nsec

TCD:2 Clock Duty (high) 200 250 | 20000 nsec

TSTP Step Pulse Output 2o0r4 pusec See Note 5

TMR Master Reset Pulse Width 50 . usec o

TP Index Pulse Width 10 usec eN

TWF Write Fault Pulse Width 10 usec See Note 5
L tbe B
|~

RAW READ .
' U j N

RCLK

CLK

——Ifc:r ‘
<o

NOMINAL — —5 $—I
P g—— piRc YOH _——I
DISKETTE | MODE | DDEN

CLK | T. | T | T. vou

8" MFM 0 2MHz |1 us (1 us | 2 us —-Tom——ITswl————lTswl- I‘TDlﬂ-—lTSTF
8” FM 1 2MHz (2 pus | 2us | 4us
5" MFM 0 1TMHz [ 2us | 2us | 4 pus STEP n I—_-l_{,——,_—l_
5" FM 1 1MHz |4 us | 4 us | 8 s vor
INPUT DATA TIMING MISCELLANEOUS TIMING
NOTES:
1. Pulse width on RAW READ (Pin 27) is normally 3. tbc should be 2 us, nominal in MFM and 4 us nominal
100-300 ns. However, pulse may be any width if in FM. Times double when CLK = 1 MHz.
pulse is entirely within window. If pulse occurs in both 4. RCLK may be high or low during RAW READ (Polarity
windows, then pulse width must be less than 300 ns is unimportant).

for MFM at CLK = 2 MHz and 600 ns for FM at 2 5. Times double when clock = 1 MHz.
MHz. Times double for 1 MHz. :
2. 100 ns. pulses are recommended for 8” MFM.
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