


























READ TRACK 

Upon receipt of the Read Track command, the head 
is loaded and the Busy Status bit is set. Reading 
starts with the leading edge of the first encountered 
index pulse and continues until the next index pulse. 
As each byte is assembled it is transferred to the 
Data Register and the Data Request is generated for 
each byte. No CRC checking is performed. Gaps are 
included in the input data stream. The accumulation 
of bytes is synchronized to each Address Mark en­
countered. Upon completion of the command, the in­
terrupt is activated. 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. Writing 

starts with the leading edge of the first encountered 
index pulse and continues until the next index pulse, 
at which time the interrupt is activated. The Data Re­
quest is activated immediately upon receiving the 
command, . but writing will not start until after the first 
byte has been loaded into the Data Register. If the 
DR has not been loaded by the time the index pulse 
is encountered the operation is terminated making 
the device Not Busy, the lost Data Status Bit is set, 
and the Interrupt is activated. If a byte is not present 
in the DR when needed, a byte of zeros is substi­
tuted. Address Marks and CRC characters are writ­
ten on the disk by detecting certain data byte pat­
terns in the outgoing data stream as shown in the 
table below. The CRC generator is initialized when 
any data byte from Fa to FE is about to be transfer­
red from the DR to the DSR in FM or by receipt of 
F5 in MFM. 

CONTROL BYTES FOR INITIALIZATION 

DATA PATT!;RN FD179X INTERPRETATION FD1791/31NTERPRETATION 
IN DR (HEX) IN FM (DDEN = 1) IN MFM (DDEN = 0) 

00 thru F4 Write 00 thru F4 with ClK = FF Write 00 thru F4, in MFM 
F5 Not Allowed Write A1* in MFM, Preset CRC 
F6 Not Allowed Write C2* '" in MFM 
F7 Generate 2 CRG bytes Generate 2 CRG bytes 
Fa thru FB Write F8 thru FB, CIi< = C7, Preset CRC Write Fa thru FB, in MFM 
FC Write FC with Clk = D7 Write FC in MFM 
FD Write FO with Clk = FF Write FD in MFM 
FE Write FE, Clk = C7, Preset CRC Write FE in MFM 
FF Write FF with Clk = FF 

'" MIssing clock transition between 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 terminated and an interrupt will be generated 
when the condition specified in the 10 through b field 
is detected. The interrupt conditions are shown be­
low: 

10 = Not-Ready-To-Ready Transition 
h = Ready-To-Not-Ready Transition 
12 = Every Index Pulse 
Is = Immediate Interrupt (requires reset, see 

Note) 
NOTE: If 10 - 13 = 0, there is no interrupt generated but 

the current command is terminated and busy is 
reset. This is the only command that will enable 
the immediate interrupt to clear on a subse­
quent Load Command Register or Read Status 
Register. 

STATUS DESCRIPTION 

Upon receipt of any command, except the Force In­
terrupt command, the Busy Status bit is set and the 
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Write FF in MFM 

rest of the status bits are updated or cleared for the 
new command. If the Force Interrupt Command is 
received when there is a current commarid under 
execution, the Busy status bit is reset, and the rest of 
the status bits are unchanged. If 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 I com­
mands. 

The format of the Status Register is shown below: 

(BITS) 
716\51413121 1 I a 

S7 I S6 j S5 I S4 I S3 I S2 I S1 I so 

Status varies according to the type of command exe­
cuted as shown in Table 6. 



Table 6. STATUS REGISTER SUMMARY 

ALL TYPE I READ READ READ WRITE WRITE 
BIT COMMANDS ADDRESS SECTOR TRACK SECTOR TRACK 
87·· NOT READY NOT READY NOT READY NOT READY NOT READY NOT READY 

.86 WRITE 0 0 0 WRITE WRITE 
PROTECT PROTECT PROTECT 

85 HEAD LOADED 0 RECORD TYPE 0 : WRITE FAULT WRITE FAULT 

S4 SEEK ERROR RNF RNF 0 RNF 0 

S3 CRC ERROR CRC ERROR CRC ERROR 0 CRCERROR 0 

S2 TRACK 0 LOST DATA LOST DATA LOST DATA LOST DATA LOST DATA 

·.·81 INDEX DRO DRO DRO ORO DRO 

SO BU8Y BUSY BUSY BUSY BUSY BUSY 

" STATUS FOR TYPE I COMMANDS 

BIT NAME MEANING 

87 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 logically 'ored' with MR. 

S6 PROTECTED When set, indicates Write Protect is activated. This bit is an inverted copy of WRPT 
input. 

S5 HEAD LOADED When set, it indicates the head is loaded and engaged. This bit is a logical "and" of 
HLD and HL T 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 10 field. 

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

S11NDEX When set, indicates index mark detected from drive. This bit is an inverted copy of the 
IP input. 

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

StATUS BITS FOR TYPE II AND III COMMANDS 
BIT NAME MEANING 

87 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 1/ 
and III Commands will not execute unless the drive is ready. 

86 WRITE PROTECT On Read flecord: Not Used. On Read Track: Not Used. On any Write: It indicates a 
Write Protect. This bit is reset when updated. 

85 RECORD TYPEI On Read Record: It indicates the record-type code from data field address mark. 
WRITE FAULT 1 = Deleted Data Mark. 0 = Data Mark. On any Write: It indicates a Write Fault. This bit 

is reset when updated. 

S4 RECORD NOT When set, it indicates that the desired track, sector, or side were not found. This bit is 
FOUND (RNF) 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 DRO in one byte time. This bit is 
reset to zero when updated. 

S1 DATA REQUEST This bit is a copy of the DRO 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. 

SO 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 III commands for flow diag­
rams.) 

Formatting the disk is a relatively simple task when 
operating programmed I/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 RlW 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 10 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 10 
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. 

PHYSICAL INDEX 

468VTES.FM H 
92 BYTES MFM 

GAP .. 

~ INDEX ADDRESS MARl( 

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 
OF BYTES 

40 
6 
1 

26* 
6 
1 
1 
1 
1 
1 
1 

HEX VALUE OF 
BYTE WRITTEN 

FF'" 
'~:. '. 

00 ' 
FC (rndex Mark) 
FF ( 
00 . " 

. '("" 

FE (10 Address Mark) 
Track Number 
Side Number (00 or 01) 
Sector Number (1 thru 1A) 
00 ' 
F7 (2 CRC's written) 

11 
6 
1 

128, 
1 

'FF :, 
00 ~'-- r~ i'" ":'-, 

Uz 
247** 

FB (Data Address Mark) 
Data (IBM usesE5) , 
F7 (2 CRC's written) , 
FF "?y-: 
FF ;:;: .:~:: . 

*Write bracketed field 26 times 
"Continue writing until FD1791 interrupts out. 

Approx, 247 bytes. 

0" T A PRE INDEX 
fiELD 320 BYTe fM 

C2" 
lBVTES 

MFM 
ONLY 

GAP 1. A" 10 

';;'i~i~DF~ 3 ~~~ES RECORD 

GAP 2 
10 GAP 

DATA 
FIELD 

RECORD 

to DATA FIELD 
RECORD GAP 2 RECORD 

GAP 3 
DATA GAP 10 

33 BYTE FM RECORD 

OATA 
GAP 2 RECORD GAP 3 

744 BYTES. MFM 
NOMINAL 

lsi BYTES MFM ONLY NO 1 
17 BYTES FM 
34 BYTE MFM NO , 66 BYTE MFM NO 2 

AD~gESS TRACK SlOE SECTOR SECTOR CRC CAC 
MARl( NUMBER NUMBER NUMBER LENGTH BYTE 1 BYTE 2 

'MISSING CLOCI( TRANSITION 
BETWEEN BITS 4 AND 5 

"MISSING CLOCK TRANSITION 
BETWEEN BITS 3 ANO 4 

GAP 2 

I 
I 

l 

DATA OR 
DELETED 

DATA 
ADDRESS 

MARK 

I 
I 

: 

NO 2 NO J NO 3 

CRC CRC 
BYTE 1 BYTE 2 USER DATA 

FM t---'1 BYTES -+ 6 BYTES -- 0 '--- 1BYTE r---32BYTES-----1 0 

MFM 22 BYTES I 12 BYTES \ BYH:. \ 3 

WRITE GATE TURN ON FOR UPDATE---.I 
OF NEXT DATA FIELD 

IBM TRACK FORMAT 
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L WRITE TURN OFF FOR UPDATE 
OF PREVIOUS DATA FIELD 



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 
. OF BYTES 

80 
12 
3 
1 

50* 
12 
3 
1 
1 
1 
1 
1 
1 

22 
12 
3 
1 

256 
1 

54 
598** 

4E 
00 
F6 

HEX VALUE OF 
BYTE WRITTEN 

FC (Index Mark) 
4E 
00 
F5 

. FE (ID Address Mark) 
Track Number (O thru 4C) 
Side Number (0 or 1) 
Sector Number (1 thru 1A) 
01 

'. F7 (2 CRCs written) 
4E 
00 

. F5 r. ' 

FB (Data Address Mark) 
DATA. 
F7 (2 CRCs written) 
4E 
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 I 16 bytes FF 32 bytes4E 
Gap II 11 bytes FF 22 bytes4E 

* 6 bytes 00 12 bytes 00 
3 bytes ,At- -

Gap III 10 bytes FF 24 bytes4E 
** 4 bytes 00 8 bytes 00 

3 bytes A1 
Gap IV 16 bytes FF 16bytes4E 

*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 =15 to -0.3V 

Respect to Vss 
Operating Temperature '. 
Storage Temperature 

OoC to 70°C 
-55°C to +1250C 

OPERATING. CHARACTERISTICS (DC) 
TA = DoC to 70°C, Voo = +12.0V ±.6V, 

Vss = OV, Vee =+5V ±.25V 
Voo = .10 ma Nominal, Vee = 35 rna Nominal 

SYMBOL CHARACTERISTIC MIN. TYPE. MAX. UNITS CONDITIQNS 

III Input Leakage 
IOL Output Leakage 
VIH Input High Voltage 2.6 
VIL Input Low Voltage 
VOH Output High Voltage 2.8 
VOL Output Low Voltage 
Po Power Dissipation 

TIMING CHARACTERISTICS 

TA = OoC to 70°C, Voo = + 12V ± .6V, Vss = OV, Vee =+5V ± .25V 

READ ENABLE TIMING 

SYMBOL CHARACTERISTIC MIN. TYP. 
TSET Setup ADDR & CS to RE 0 
THLD Hold ADDR & CS from RE 10 
TRE RE Pulse Width' . 400 
TDRR DRO Reset from RE 400 
TIRR INTRQ Reset from RE 500 
TDACC Data Access from RE 
TDOH Data Hold From RE 50 
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10 }LA VIN = Voo 
10 /J.A VOUT = Voo 

V 
0.8 V 

V 10 = 100 /LA 
0.45 V 10 = 1.6 mA 
0.5 W 

MAX. UNITS CONDITIONS 

nsec 
nsec 

I nsee CL = 50 pf 
500 nsee 

3000 nsee See Note 6 
300 nsee CL = 50 pf 
150 nsec CL = 50 pf 

--



1--------- 16" OR 32' uS _____ .. ~I 

VOH 

ORO 

INTRO ~-i----+---------, 

VOL 

0) 
AO,Al.CS '-------- Vil 

~TRE 

HE ---+-___.. 

i5ALf ----+----1 

bOH~ 
NOTE' 1. CS MAY BE PERMANENTLY TIED LOW IF DESIRED. 

'TIME DOUBLES WHEN CLOCK'" lMHz 

t SERVICE (WORST CASE) 
'FM = 27.5 uS 
'MFM = 13.5 uS 

READ ENABLE TIMING 

WRITE ENABLE TIMING 

SYMBOL CHARACTERISTIC 
. TSer··· Setup AODR &CS to WE 
THLD .• Hold ADDR & CS from WE . 
TWE ·WE Pulse. Width, 
TORR. ORd Resetfrom WE 
iIRR· ir-.jTFlQ ReseUromWE 
TDS Data Setup to WE 

··TDH,' . Pata HQid froinWE . ., 

INPUT DATA TIMING' . 
SYMBOL 

.Tpw: 
tbc , .. 

Ta 
Tb . ",:.,. 

, Tc . . 

,Tx1· 
,.TX2,. :::,:. .. 

CHARACTERISTIC 

. ' Raw. Read' Pulse Width 
.:Raw Read;CycleTime 
. RCLK Duty (High) 

RCLK Duty (low) 
RCLK Cycle Iime . . 
Rctk hold to Raw Read 

. Rawfieijc(hQldto. RC~ 

EARLY 
OR 
LATE 
IFON 

. . .. 

VIH 

MIN. 

50 
10 

350 

250 
40 

MIN. 

100 
1600 
800 
800 

1600 
40 
40 

lS' OR 32' US------:--,---.. ~-tl 

ORO 
'--___________ --' VOL 

- lIRA'----t 

INTRO ~--i-----+----'----___.. 

1------4 tSERVICE VOL 

VIL 

VIH 

NOTE 1 Cs MAY BE PERMANENTLY TIED lOW IF DESIRED 

t SERVICE (WORST CASE) 
'FM = 23.5 uS 

2 WHEN WRITING DATA INTOSECTOA. TRACK. OR DATA 
REGISTER USER CANNOT READ THIS REGISTER UNTIL 
AT LEAST" ,..SEC IN MFM AFTER THE RISING EDGE OFWE 
WHEN WRITING INTO THE COMMAND REGISTER 5T AT US 
IS NOT VALID UNTil SOME 121'SEC IN FM. 6,..SEC IN MFM 
LATER THESE TIMES ARE DOUBLED WHEN eLK = , MHz 'MFM = 11.SuS 

'TIME DOUBLES WHEN CLOCK = , MHz 

WRITE ENABLE TIMING 

TYP. MAX. UNITS CONDITIONS 

,nsec ~ 

nsec 
nsec 

400 500 nsee "', 

: . .' .' . . . 

500 3000 nsec· . See NoteS. 
nsec '. ., 

. ,. 

nsec. .. ' ; ':-' " , 

TYP. MAX. UNITS CONDITIONS 

200 . 
.. . , 

See;l'~ote1;2 ... ·nsec 
.2000 .nsec· . see Note:S: ., 

nsee See Note' 4·' 
, . nsec " 

., 
. , 

nsee:· ' .. 
.. 

:.nsec .. < 

nsec; , seeNQt~h .. 
. " .' .' " ; ... ~. . ,,'" ~." 

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

SYMBOL CHARACTERISTICS MIN. 

Twp Write Data Pulse Width 450 
150 

Twg Write Gate to Write Data 

Tbe Write data cycle Time 
Ts Early (late) to Write Data 125 
Th Early (Late) From 125 

Write Data 
Twf Write Gate off from WD 

MISCELLANEOUS TIMING: 

SYMBOL CHARACTERISTIC MIN. 

TCDl Clock Duty (low) 230 
TCDz Clock Duty (high) 200 
TSTP Step Pulse Output 20r4 
TDIR Dir Setup to Step 
TMR Master Reset Pulse Width 50 
TIP Index Pulse Width 10 

TWF Write Fault Pulse Width 10 

I" '''I Ipw ---/ f-
RAW READ 

U Lr 
-j TXI I==TX2~ 

RCLK I I I 
I--ra • I • Tb --l 
I-

Tc .. , 

NOMINAL 

DISKETTE MODE DDEN elK T. Tb Tc 
8" MFM 0 2 MHz 1 ,..5 1 ,..5 2,..5 
8" FM 1 2 MHz 2,..5 2,..5 4,..5 
5" MFM 0 1 MHz 2,..5 2,..5 4,..5 
5" FM 1 1 MHz 4,..5 4,..5 8,..5 

INPUT DATA TIMING 
NOTES: 
1. Pulse width on RAW READ (Pin 27) is normally 

100-300 ns. However, pulse may be any width if 
pulse is entirely within window. If pulse occurs in both 
windows, then pulse width must be less 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. pulses are recommended for 8" MFM. 

19 

TYP. MAX. UNITS CONDITIONS 

500 550 nsee FM 
200 250 nsee MFM 

2 ./Lsec FM 
1 ./Lsec MFM 

2,3, or4 p.Sec ±ClKError 
·nsee MFM 
nsec MFM 

2 /Lsec FM 
1 /Lsec MFM 

TYP. MAX. UNITS CONDITIONS 

250 20000 nsec 
250 20000 nsec 

/Lsec See Note 5 12 Fsec ±CLKERROR 
/Lsec 
/Lsec 
/Lsec 

See Note 5 

iP 5 
1;-

J '11,1-1 

-. 

r-':IP-~r 

WF 5 I 
.. 

'.'<-1"-"' 
J VIH 

I __ TWF~_~ 

MR j 
I 1 

5 VIH 

I-TMR -l 
!-TCYC-! 

ClK 

LIL 
~:r- -I---TCD-

OIRe VOH 
~ STEP IN J~ 

VOL 

1_ TOIR -ITSTPI-----ITSTP I-- t-TOIR ---1 rSTP 1-
STEP ~r-----1L VOL 

MISCEllANEOUS TIMING 

3. tbc should be 2/Ls, nominal in MFM and 4 /Ls nominal 
in FM. Times double when ClK = 1 MHz. 

4. RClK may be high or low during RAW READ (Polarity 
is unimportant). 

5, Times double when clock = 1 MHz. 
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