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. GENERAL DESCRIPTION
The FD179X are MOS LSI devices which perform the
functions of a Floppy Disk Formatter/Controlier in
a single chip implementation. The FD179X, which
can be considered the end result of both the FD1771
--and FD1781 designs, is IBM 3740 compatible in
ingle density mode (FM) and System 34 compatible
in Double Density Mode (MFM). The FD179X con-
-tains all the features of its predecessor the FD1771,
plus the added features necessary to read/write and
format a double density diskette. These include ad-
dress mark detection, FM and MFM encode and.de-
code logic, window extension, and writeé precompen-
sation. In order to maintain compatibility, the FD1771,
FD1781, and FD179X designs were made as close as
possible with the computer interface, instruction set,
and /O registers being identical. Also, head load

control is identical. In each case, the actual pin as-
signments vary by only a few pins from any one to

another,

The processor interface consists of an 8-bit bi-
directional bus for data, status, and control word
transters. The FD179X is set up to operate on a mul-
tiplexed bus with other bus-oriented devices.

The FD178X is fabricated in N-channel Silicon Gate
MOS technology and is TTL compatible on all inputs
and outputs. The 1793 is identical to the 1791 except
the DAL lines are TRUE for systems that utilize true
data busses. ' _
The 1795/7 has a side select output for controlling dou-
ble sided drives, and the 1792 and 1794 are “Single
Density Oniy" versions of the 1791 and 1793. On these
devices, DDEN must be ieft open..

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 iogic 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 Vss " Ground .
21 Vee +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 CS is low.
3 CHIP SELECT cs A logic iow 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. .
56 REGISTER SELECT AO, A1 These inputs select the register to receive/
LINES transfer data on the DAL lines under RE and WE
control:
Al A0 RE WE
0 0 Status Reg Command Reg
0 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 internal timing reference, 2 MHz for 8"
drives, 1 Mz for mini-drives.
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READ GATE (1791/3)
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RAW READ
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TRACK GREATER
THAN 43

WRITE GATE

DRQ

INTRQ

STEP

DIRC

HLT

RG

SSO

RCLK

RAW READ

HLD

TG43
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This open drain output indicates that the DR con-
tains assembled data in Read operations, or the
DR is empty in Write operations. This signal is
reset when serviced by the computer through
reading or loading the DR in Read or Write opera-
tions, respectively. Use 10K pull-up resistor to +5.

This open drain output is set at 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 step.

Direction Qutput is active high when stepping in,
active low when stepping out.

Indicates that the WRITE DATA pulse occurring
while Early is active (high) should be shifted early
for write precompensation.

Indicates that the write data pulse occurring while
Late is active (high) should be shifted iate 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 coll actuated motors.

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

A high ievel on this output indicates o the data
Separa’or circuitry that a field of zeros (or ones)
has been encountered, and is used for synchroni-
zation. ‘
The logic level of the Side Select Output is directly
controlled by the S’ flag in Type Il or il commands.
When S = 1, SSO is set to a logic 1. When § = 0,
SS0 s set to a logic 0. The Side Select Qutput is only
updated at the beginning of a Type li or Il command.
It is forced to a logic 0 upon a MASTER RESET
condition. -

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

The data input sikgnal directly from the drive. This
input shall be a rmegative puise for each recorded
flux transition.

‘The HLD outputt .controls the loading of the
Read-Write head sigainst the media.

This output inforrms the drive that the Read/Write

1 head is positioned:tbetweer tracks 44-76. This output
| is valid only during;/Read and Write Commarids.

This output is marte valid before writing is-to be
performed on the dliskette.




SYMBOL

FUNCTION

C

WD

READY

WF/VFOE

TROO

WPRT

DDEN

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

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

This is a bi-directional signal used to signify writing
faults at the drive, and to enable the external PLO
data separator. When WG = 1, Pin 33 functions as
a WF input. f WF = 0, any write command will im-
mediately be terminated. When WG = 0, Pin 33 func-
tions as a VFOE output. VFOE will go low during a
read operation after the head has loaded and seftled
(HLT = 1). On the 1795/7, it will remain low until the
last bit of the second CRC byte'in the ID field. VFOE
will then go high until 8 bytes (MFM) or 4 bytes (FM)
before the Address Mark. It will then go active until
the last bit of the second CRC byte of the Dala Fieid.
On the 1791/3, VFOE will remain low until the end of
the Data Field.

This input informs the FD179X that the Read/Write
head is positioned over Track 00.

This nput informs the FD 179X when the index hole
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
selected. When DDEN = 1, single density is
selected. This Bne must be left open on the 1792/4

PIN
NUMBER PIN NAME

31 WRITE DATA

32 READY

33 WRITE FAULT

VFO ENABLE

34 TRACK 00

35 INDEX PULSE

36 WRITE PROTECT

37 DOUBLE DENSITY
ORGANIZATION

The Floppy Disk Formatter biock 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 10

the Write Data output during Write operations.

Data Register—This 8-bit register is used as a hold-
ing register during Disk Read and Write operations.,
In Disk Read operations the assembled data byte is
-ansferred in parallel to the Data Register from the -
Jata Shift Register. In Disk Write operations informa-
tion is transferred in parallel from the Data Register
to the Data Shift Repister.

-

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

Track Register—This 8-bit register holds the track
number of the currrent Read/Write head position. It is
incremented by ome every time the head is stepped in
(towards track 78)) and decremented by ocne when the
head is stepped out (towards track 00). The contents
of the register are compared with the recorded track

~number in the I[P field during disk Read, Write, and

Verify operations.. The Track Register can be loaded
from or transferrexd to the DAL. This Register should
not be loaded whesn the device is busy.
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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 1D field during disk Read or Write op-
erations. The Sector Register contents can be loaded
from or transterred 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 -

should not be loaded when the device is busy unless
the new command is a force interrupt. The command
register can be loaded from the DAL, but not read
onto the DAL.

Status Register (STR)—This 8-bit register holds de-
vice Status information. The meaning of the Status
bits is a tunction of the type of command previously
executed. This register can be read onto the DAL,

1t not loaded from the DAL.

.C Logic—This logic is used to check or to gener-f.

ate the 16-bit Cyclic Redundancy Check (CRC). The
polynomial is: G{x) = x"®"+ x"? + x* + 1,

The CRC includes all information starting with the
address mark and up to the CRC characters. The
CRC register is preset to ones prior to data being
shifted through the 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 ciock.

The FD1791/3 has two different_modes of_operation
according to the state of DDEN. When DDEN = 0
double density (MFM) is assumed. When DDEN = 1,
single density (FM) is assumed.

AM Detector—The address mark detector detects
ID, data and index address marks during read and.
write operations.
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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 o trans-
fer Data, Status, and Contro! words out of, or into the
FD179X. The DAL are three state buifers that are en-
abled as output drivers when Chip Select (CS) and

Read Enable (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 Controller
is required by the host processor, the device address
is decoded and CS is made low. The address bits A1
and AQ, combined with the signals RE during a Read
‘operation or WE during a Write operation are inter-
preted as selecting the following registers:

A1-AQ READ (BE) WRITE (WE)
0 0  Status Register Command Register
01 Track Register Track Register
10 Sector Register Seclor Register
11 Data Register Data Register

During Direct Memory Access (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 1 during Read and Write opera-
tions.

On Disk Read operations the Data Request is acti-
vated (set high) when an assembled serial input byte
is transferred in parallel to the Data Register. This bit
is cleared when the Data Register is read by the pro-
cessor. If the Data Register is read after one or more
characters are lost, 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.

On Disk Write operations the data 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 next serial byte 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 ioading 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 179X has two modes of operation according to the
state of DDEN (Pin 37). When = 1, single density
is selected. In either case, the CLK input (Pin 24) is at
2 MHz. However, when interfacing with the mini-floppy,
*he CLK input is set at 1 MHz for both single density and
Jouble density. When the clock is at 2 MHz, the stepping
rates of 3, 6, 10, and 15 ms are obtainable. When CLK
equals 1 MHz these times are doubled.

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 field in bits 1 and

0 of the command word. After the last directional
step an additionai 15 milliseconds of head settiing
lime takes place if the Verify flag is set in Type |
commands. Note that this time doubles io 30 ms for
a 1 MHz clock. If TEST = 0, there is zero settling
time. There is aiso a 15 ms head settling time if the £
Hlag is set in any Type Il 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 puise is-
sued, the drive moves one track location in a direc-
tion determined by the direction output.

Direction (DiIRC)—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 position
can be performed by setling bit 2 (V = 1) in the
command word to a logic 1. The verification operation
begins at the end of the 15 millisecond settling time
afer the head is loaded against the media. The track
number from the first encountered 1D Field is com-
pared agains! the contents of the Track Register. If
the track numbers compare and the ID Field Cyclic
Redundancy Check (CRC) is correct, the verify oper-
ation is compiete and an INTRQ is generated with no
errors. The FD179X must find an 1D field with correct
track number and correct CRC within 5 revolutions of
the media; otherwise the seek error is set and an
INTRQ is generated.

Table 1. STEPPING RATES

CLK 2 MMz 2 MMz 1 MH2 1 MMz 2 MH2 1 MH2
ODEN o 1 o 1 x x
A1 A0 TEST=1 TEST=1 TEST=t TEST=1 TEST=0 TESTs0
00 3 ms 3ms 6ms - Etms 184us  368us
L & ms Saons 12 ms 12ms 190us  3B0us
10 10ms 10w 20ms 220ms 198us  398us

t 1 i5ms 15ms 30ms - 30ms _208u8  416us

The Head Load (HLD) output 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
flag is set (h = 1), at the end of the Type | command
if the verity flag (V = 1}, or upon receipt of any Type

"t or Il command. Once HLD is active it remains ac-

tive until either a Type | command is received with
(h = 0 and V = 8); or if the FD179X is in an idle state
(non-busy) and 15 index pulses have occurred.




Head Load Timing (HLT) is an input to the FD178X
which isused for the head engage time. 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

nsition on HLD is typically used to fire a one shot,
118 output of the one shot is then used for HLT and

supplied as an input to the FD179X.

HLD ]
v f——s0t0 100MS —re]
._ |

2
HLT (FROM ONE SHOY)

HEAD LOAD TIMING

When both HLD and HLT are true, the FD179X will
then read from or write to the media. The “and” of
HLD and HLT appears as a status bit in Type |
status. .
In summary for the Type | commands: if h = 0 and
V=0HLDisreset. Ifh = 1andV = 0, HLD is set at the
beginning of the command and HLT is not.sampled nor
is there an internal 15 ms delay. f h=0and V = 1,
HLD is set near the end of the command, an internal
15 ms occurs, and the FQ179X waits for HLT to be
true. If h = 1 and V = 1, HLD is set at the beginning
oi the command. Near the end of the command, after
all the steps have been issued, an internal 15 ms
/~ 'ay occurs and the FD179X then waits for HLT to
N

For Type li and Il commands with £ fiag off, HLD is
made active and HLT is sampled until true. With E
flag on, HLD is made active, an internal 15 ms delay
occurs and then HLT is sampled until true.

DISK READ OPERATIONS

Sector lengths of 128, 256, 512 or 1024 are obtaina-
bie in either FM or MFM formats. For FM, DDEN
should be placed to logical “1.” For MFM formats,
DDEN should be placed to a logical “0." Sector
lengths are determined at tormat time by & special
byte in the “ID" field. If this Sector length byte in the
ID field is zero, then the sector iength is 128 bytes. If
01 then 256 bytes. If 02, then 512 bytes. it 03, then
.the sector length is 1024 bytes. The number of sec-

. tors per track as far as the FD179X is concerned 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 compatibility, sector lengths are 128
- bytes with 26 sectors per track. For System 34 com-
patibility (MFM), sector lengths are 256 bytes/sector
with 26 sectors/track: or lengths of 1024 bytes/sector
with 8 sectors/track. (See Sector Length Table.)

E " read operétions. the FD178X requires RAW

\D Data {Pin 27) signal which is 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 externally by Phase lock loops, one shots, or
counter techniques. In addition, a Read Gate Signal
is provided as an output (Pin 25) which can be used
to inform phase lock loops when- to acquire syn-
chronization. When reading from the media in FM. RG
iS made true when 2 bytes of zeroes are detected.
The FD179X must find an address mark within the
next 10 bytes; otherwise RG is reset and the search
for 2 bytes of zeroes begins all over again. If an ad-
dress mark is found within 10 bytes, RG remains true
as long as the FD179X is deriving any useful informa-
tion from the data stream. Similarly for MFM, RG is
made active when 4 bytes of “00" or “FF” are de-
tected. The FD179X 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)
is_provided for phase. lock loop synchronization.
VFOE will go active when:

a)} Both HLT and HLD are True

b) Settling Time; if programmed, has expired

¢) The 179X is inspecting data off the disk
i WF/VFOE is not used, leave open or tie to a 10K
resistor to +5, ‘

DISK WRITE OPERATION

When writing is to take place on the diskette the
Write Gate (WG) output is activated, allowing current
to flow into the Read/Write head. As a precaution to
erroneous writing the first data byte must be loaded
into the Data Register in response to a Data Request
from the FD179X before the Write Gate signal can be
activated. ' ,

Writing is inhibited when the Write Protect input is a
logic low, in which case any ‘Write 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 electronics such as failure to
detect write current fiow when the Write Gate is acti-
vated. On detection of this fauit the FD17aX termi-
nates the. current command, and sets the Write Fault
bit (bit 5) in the Status Word. The Write Fault input
should be made inactive when the Write Gate output
becomes inactive.

For write operations, the FD179X provides Write
Gate (Pin 30) and Write Data (Pin 31) outputs. Write
data_consists of a series of 500 ns pulses in FM
(DDEN = 1) and 250 ns pulses in MFM (DDEN = 0).

-

Write Data provides the 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 aclive true when
the WD pulse appearing on (Pin 30) is to be written
early. LATE is active true when the WD pulse is to be
written LATE. If both EARLY and LATE are low when
the WD pulse is present, the WD pulse is to be written at
nominal. Since write precompensation values vary from
disk manufacturer to disk manufacturer, the actual
value is determined by several one shots or delay lines
which are located exterral to the FD179X. The write
precompensation signals EARLY and LATE are valid
for the duration of WD in both FM ard MFM formats.
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Whenever a Read or Write command (Type il or Iil) Table 4. FLAG SUMMARY
is received the FD179x samples the Ready input. If )

this input is logic low the command is not executed TYPE Il & Ml COMMANDS

and an interrupt is generated. All Type | commands . m = Muiltiple Record flag (Bit 4)

are performed regardless of the State of the Ready

input. Also, whenever a Type Il or' Il command is re- m =0, Single Record

ceived, the TG43 signal output is updated. m =1, Muitiple Records

8 = Data Address Mark (Bit 0)
COMMAND DESCRIPTION 2 =0, FB (Data Mark)
The FD179X will accept eieven commands. Com- & = 1, F8 (Deleted Data Mark)
mand words should only be loaded in the Command E=15ms Delay (2MHz)

Register when the Busy status bit is off (Status bit 0).

L . E =1, 15 ms dela
The one exception is the Force interrrupt command. y

Whenever a command is being executed, the Busy E =0.no 15 ms delay

status bit is set. When a command is completed, an (F,) S = Side Select Flag (1791/3 only)
interrupt is generated and the Busy status bit is re- -

sel. The Status Register indicates whether the com- S = 0, Compare for Side 0

pleted command encountered an error or was fault S = 1, Compare for Side 1

free. For ease of discussion, commands are divided £

into four types. Commands and types are sum. (F) C = sSide Compare Fiag (1791/3 only)
marized in Table 2. C = 0, disable side select compare

C =1, enable side seiect compare
(Fy) S = Side Select Flag

v i .
Table 2. COMMAND SUMMARY c,ﬁﬁ\mhqn _ (Bit 1, 1795/7 onlyy
BITS / S = 0 Update SSO t0 0

TYPE COMMAND 76543%2 1 S = 1 Update SSO to 1
: Restore 0 ‘O 0 (i/h Vi (F2) b = Sector Length Flag
t Seek 000 hVror _
i Step 001uhvVrr (Bit 3, %5/7 oniy)
| Slepln O‘IOuth;rg
I Step Out 01 1Tuhvnr ~ Sector Length Field
ll_ Read Sector 100mFREF 0 00 0 10 5
it Write Sector 101 mF,EF; a,
il Read Address 11000€ o b=0 256 | 512 | 102¢ | 128
1 Read Track 11T100E 0
Il Write Track 11110€ Fo b=1 128 | 256 | 512-] 1024
v Force Interrrupt 1101 00,04 I
Note: Bits shown in TRUE form. * Fit39 3

' Table 5. FLAG SUMMARY
Table 3. FLAG SUMMARY

TYPE IV COMMAND
TYPE | COMMANDS : - W= Interrupt Condition flags (Bits 3-0)
h = Head Load Flag (Bit 3) 10°= 1, Not-Ready to Ready Transition
h = 1,'Load head at beginning H =1, Ready to Not-Ready Transition
h = 0, Unload head at beginning 12 = 1, Index Pulse :
V = Verity flag (Bit 2) oo [mmediate Interrupt t
V = 1, Verify on destination track 5 3 "0 = 0. Terminate with no Interrup
V = 0, No verify
Mife = Stepping motor rate (Bits 1-0) _ TYPE { COMMANDS
Refer to Tabie 1 for rate summa The Type | Commands include the Reslore, Seek,
i . i S Step, Step-In, and Step-Out commands. Each of the
U = Update fiag (Bit 4) Type | Commands contains a rate field (ron ), which
u = 1, Update Track register ~ determines the Stepping motor rate as defined in
u = 0, No update Table 1,
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The Type I Commands contain a head load flag (h)
which determines if the head is 1o be ldaded at the
beginning of the command. if h = 1, the head is
loaded at the beginning of the command (HLD output
is made active). If h = 0, HLD is deactivated. Once
the head is loaded, the head will remain engaged

4l the FD179X receives a command that “specifi-
vally disengages the head. If the FD179X is idle
(busy = 0) for 15 revalutions of the disk, the head will

be automatically disengaged (HLD made inactive).

The Type | Commands 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, it V = 0, no verification 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 encourilered
1D field is read off the disk. The track address of the

ID field is then compared to the Track Register; if
there is a match and a valid ID 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
valid 1D CRC, an interrupt is generaied, and Seek
Error Status bit (Status bit 4) is set and the Busy
status bit is reset. If there is a match but not a valid
CRC, the CRC error status bit is set (Status bit 3),
and the next encountered 1D field is read trom the
disk for the verification operation. It an ID field with a
valid CRC cannot be found after four revolutions of
the disk, the FD179X terminates the operation and
sends an interrupt, (INTRQ).

The Step, Step-in, and Step-Out commands contain
an Update flag (U). When U = 1, the track register is
updated by one for each step. When U = 0, the track
register is not updated.

On the 1795/7 devices, the SSO output is not affected
during Type 1 commands, and an intemal side com-
pare does not take place when the (V) Verify Flag is
on, ,

BET BUSY. RESEY CAC.
BEEX KAROA. DAC. WTAG

SET
DIAECTION'

WESET
DIRECTION

O O

TYPE | COMMAND FLOW

TYPE | COMMAND FLOW
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RESTORE (SEEK TRACK 0)

Upon receipt of this command the Track 00 (TROO)
input is sampled. f TROO is active low indicating the
Read-Write head is positioned over track 0, the Track *

iNput is activated. At this time the
Track Register is loaded with zeroes and an interrupt is
generated. if the TROO input does not 90 active iow

NIRQ. RESET BuSY
SET SEEX EAROR

MOTE WTEST o TrEme 13 g IS DELAY
i VAND CLK  14imz THEAE 1S & S D€ AT

TYPE | COMMAND FLOW
' 10

SEEK

This command assumes that the Track Register con-
tains the track number _

Read-Write head and the Data Register containg the
desired track number. The FD179X will update the
Track register and issue stepping pulses in the ap-

STEP

Upon receipt of this command, the FD179X issues
One stepping pulse to the disk drive. The slepping
motor direction is the same as in the previous step
command. After a delay determined by therwo field, 3
verification takes place if the v flag is on. If the u flag is

STEP-IN

command. An interrupt is generated at the comple-
tion of the command.

STEP-OUT . .
Upon receipt of this command, the FD179X issues

one stepping puise in the direction towards track 0. Jf

one. After a delay determined by the niro fieid, a ver-
ification takes place if the V fiag is on. The h bit al-
lows the head to be loaded at the start of the com-
mand. An interrupt is generated at the completion of
the command.

TYPE Il COMMANDS

The Type #i Commands are the Read Sector and
Write Seciqr commands. Prior to loading the Type I

on page 13,

When an ID field is located on the disk, fhe FD179x
compares the Track Number on the ID field with the
Track Register. If there is not a match, the next en-




countered 1D field is read énd & comparison is again

made. If there was a match, the Sector Number of Sector Length Taple

the 1D field is compared with the Sector Register. If Sector Length _Number of Bytes
there is not a Sector match, the next encountered ID Field (hex) in Sector (decimal)
field is read off the disk and comparisons again 00 128
made. i the 1D field CRC is correct, the data field is 01 256

t(""a located and will be either written into, or read 02 512

W 1 depending upon the command. The FD179X 03 1024

must find an ID field with a Track number, Sector
number, side number, and CRC within four revolutions
of the disk; otherwise, the Record not found status bit is Each of the Type il Comman
set (Status bit 3) and the command is terminated with an yp

interrupt. ‘ :

ds contains an (m) flag
which determines if multiple records (sectors) are to
be read or written, depending upon the command. If
m = 0, a single sector is read or written and an inter-
rupt is generated at the completion of the command.
i m =1, muitiple records are read or written with the
enten : sector register internally updated so that an address
verification can occur on the next record. The
FD#79X will continue 1o read or write multiple records
and update the sector register until the sector regis-

BET BUSY. RESET DAC. LOST
DATA, RECORD NOT FOUND. &
STATUS BIT8 8 & 8 INTAD

BAMNG W SECTOM LENGTH FIELD

ETORE LENGTH ¢ WTERNAL
: REGIBTER
e 2 nO
SET CAC THERE A AESET
= sratus emmon cucl'ﬂm CcAC

'( #TEEL o TheRE 15 w0 v DECAY : [
¥ TESY 1ANDGIR 9wk THERE 1S .vnsnsu\: —
TYPE H COMMAND : TYPE Il COMMAND
11




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

. " the Sector Register exceeds the number of sectors

n the track, the Record-Not-Found status bit will be
set.

The Type Il commands also contain side select com-

. pare flags. When C = 0, no side comparison is made.

P

When C = 1, the LSB of the side number is read off the
|ID Fieid of the disk and compared with the contents’of
the (S) flag. If the S flag compares with the side number
recorded in the ID field, the 179X continues with the
|D search. If a comparison is not made within 5 index
pulses, the interrupt line is made active and the Record-

~ Not-Found status bit is set.

The 1795/7 READ SECTOR and WRITE SECTOR com-
mands inciude a ‘b’ flag. The ‘b’ flag, in conjunction with
the sector length byte of the |D Field, allows different
byte lengths o be implemented in each sector. For IBM
compatability, the ‘b’ flag should be set to a one. The

‘s’ flag aliows direct control over the SSO Line (Pin 25)
and is set or reset at the beginning of the command,
dependent upon the value of this flag.

READ SECTOR :

Upon receipt of the Read Sector command, the head
is loaded, the Busy status bit set, and when an ID
field is encountered that has the correct track
number, comrect sector number, correct side number,
and correct CRC, the data field is presented to the
computer. The Data Address Mark of the data field must
be found within 30 bytes in single density and 43 bytes in
double density of the iast ID field CRC byte; if not, the
Record Not Found status bit is set and the operatlon is
terminated.

When the first character or byte of the data field has
been shifted through the DSR, it is transferred to the
DR, and DRQ is generated. When the next byte is
accumuiated in the DSR, it is transferred to the DR
and another DRQ is generated. !f the Computer has
not read the previous contents of the DR before a
new character is transferred that character is lost and

INTAG. RESET BUSY
SET RECORD-NOT FOUND

vES

Myt RECOAD TYPE iN
STATUS REG BT &

170
SECTOR RAD

! WTRD. RESET BUSY
- $EY CAC ERRDA

Y/

[,_ DELAY 2 BYTES OF GaP l

SET OO l

I DELAY 1 BYTE OF QAP

TURN ON WG & WaITE
& BYTEE OF ZERDS

|

WRITE DATA &M
ACCORDHING. TO AD FIELD
OF WRITE COMMAND

TN ON WG L WAITE
12 AYTES OF ZEROS

TYPE it COMMAND

12

TYPE It COMMAND

L B - bt L n




the Lost Data Status bit is set. This sequence con-
tinues until the complete data field has been inputied
to the computer. if there is a CRC error at the end of
the data field, the CRC error status bit is set, and the
command is terminated (even if it :s a muitiple record
cr( mnand).

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 S
1 Deleted Data Mark
0 Data Mark

- WRITE SECTOR

Upon receipt of the Write Sector command, the head
is loaded (HLD active) and the Busy status bit is set.
When an ID field is encountered that has the correct
track number, correct sector number, correct side num-
ber, and correct CRC, a DRQ s generated. The FD179X
counts off 11 byles 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 s 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 timie the Data Ad-
dress Mark is then written on the disk as determined

b’ e ao fieid of the command as shown below:
ao Data Address_Mark (Bit 0)
1 Deleted Data Mark
0 Data Mark

The FD179X then writes the data field 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 byte
has been written on the disk, the two-byte CRC is
computed internally and written on the disk followed
by one byte of logic ones in FM or in MFM. The WG
output is then deactivated.

TYPE Il COMMANDS
READ ADDRESS

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

next encountered ID field is then read in from the
disk, and the six data bytes of the ID field are as-
sembled and transferred t0 the DR, and a DRQ is
generated for each byte. The six bytes of the ID field
are shown below:

TRACK | SIDE SECTOR | SECTOR | CRC | CRC
ADDR | NUMBER | AODRESS | LENGTR | 1 2
1 2 3 4 ‘5 6

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 generated and the Busy Status is reset.

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. An internal side compare is not

performed during a Read Track.

WRITE TRACK

Upeon receipt of the Write Track command, the head
is loaded and the Busy Status bit is set. Writing
stants 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 ioaded 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 F8 to FE is about to be transfer-
red from the DR to the DSR in FM or by receipt of
FS in MFM. :

GAP| ID | TRACK SIDE |[SECTOR|SECTOR |[CRCICRC|GAP|DATA CRC | CRC
M | AM| NUMBER |[NUMBER |NUMBER{LENGTH | 1 2 il AM | DATAFIELD | 1 2
(' iD FIELD DATA FIELD 3

missing.

In MFM onty, IDAM and DATA AM are preceded by three bytes of A1 with clock transition between bits 4 and 5

13



YES (mEmly

SET BUSY AESEY DRO
LOST DATA STATUS
TS

INTAG RESE1
AUSY SET weRT

SET NTRO
LOST DATA
RESET BUSY

INTRO RESET AUSY

WRITE 3 CRC
CHAMS CLK 1 FF

wRITE FC
CiLx - 07

WRITE #D. FEON
Fo-FB Gk ' C7
WITIALIZE CAC

W TE
BYTE OF ZEROS
SET.DATA LOSY

whTE Al” |N [
1S G CL

0OES jwiTe
D3R - F3 M TIALZE CAC
o
oS . YES WINTE C2° IN win
O - 10 WITH MISSING CLOCK|
wo
DOES Wit
[revigd) res £ 2 CAC
v
wo
WRTE DSA

W

TYPE lll COMMAND WRITE TRACK

CONTROL BYTES FOR IN['I'IALIZATION

TYPE 1l COMMAND WRITE TRACK

DATA PATTERN - FD179X INTERPRETATION FD1791/3 INTERPRETATION
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 CRC bytes Generate 2 CRC bytes
FB8 thru FB Write FB thru FB, Clk = C7, Preset CRC Write F8 thru FB, in MFM
FC Write FC with Clk =D7 Write FC in MFM
FD Write FD with Clk = FF Write FD in MFM
FE Write FE, Clk = C7, Preset CRC Write FE in MFM
FF : .Wnte FF with Clk = FF write FF in MFM

*Missing clock transition between bits 4 and 5

14

**Missing clock transition between bits 3 & 4




C “H TEST= o.uo DELAY TYPE l;i COMMAND ] .
W TESTe1 and CLK=1 MHZ. 30 MS DELAY _ Read Track/Address
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TYPE IV COMMAND

FORCE INTERRUPT

This command can be lpaded 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 b through I field
SET NTRQ is detected. The interrupt conditions are shown be-
SET RNF |DWI
lo = Not-Ready-To-Ready Transition
i = Ready-To-Not-Ready Transition
l2 = Every Index Pulse
la = immediate Interrupt (reguires reset, ses
Note)

NOTE: If lo — I3 =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-
gquent Load Command Register or Read Status
Register.

AL - STATUS DESCRIPTION

Upon receipt of any command, except the Force In-
terrupt command, the Busy Status bit is set and the
rest of the status bits are updated or cleared for the

new command. If the Force Interrupt Command is
Ricaiooaisd : received when there is a current command 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 | com-
mands.

The format of the Status Register is shown below:

(BITS)
_ : 7 6 5 4 3 2 1.1 0
TRANSFER TRACK S7 | 86 | 85 S4 1S3 | 82| 51 S0
NUMBER TO SECTOR
REGISTOR

Status varies according 1o the type of command exe-

SET CAC - - cuted as shown in Table 6.
ERROR BIT
C SET INTRQ )
RESET BUSY
C TYPE Ill COMMAND- ‘ , .
- Read Track/Address - o~ ’

16
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FORMATTING THE DISK

(Reter to section on Type ll! commands for flow diag-
rams.)

Formatting the disk is a relatively ‘simple task when
~nerating programmed /O or when operating under
rmatting 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 dala 10 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 1D
fields. Also, CRC's must be generated by an F7 pat-
tern.
Disks may be formatted in 1BM 3740 or System 34
formats with sector lengths of 128, 258, 512, or 1024
bytes. ~

{BM 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 reguest.

NUMBER HEX VALUE OF
OF BYTES BYTE WRITTEN
40 FF {or 00)
6 00
1 FC (index Mark)
. 28 FF {or 00)
6 00 '
1 FE {ID Address Mark) _
1 Track Number 0« 4¢)
1 Side Number (00 or 01)
1 Sector Number {1 thru 1A)
1 00 - lowdurur S
1 F7 (2 CRC's written)
11 FF (or 00) 0l
1 FB (Data Address Mark) | !
128 Data (IBM uses ES)
1 F7 (2 CRC's written)
27 FF {or 00)
247 FF {(or 00)

*Write bracketed field 26 times

*Continue writing until FD179X interrupts out.

Approx. 247 bytes. -
1-Optional ‘00" on 1795/7 only.

purraCay NOE I l
a8 BV fw
A BYTES Ww
/— wOf 3 ADOMESS Wans
Gab s cm GAR 1 w Gas 2 1 o
ot WDt ¥ ¢ I L » [ -] bafd L] s ta £, 8 T BoEL ©
oo T LY LT (R s Moyt il el Y o | ateono weao | gar 3 | wrcomc} casy |emcons | an g secone EDAO oy o MEOND toams
Yos prrEs toim | g b wrres wsu| Owe MG g e TE wi el Fa A BRS LK ~0 3 w1 w0 o
ardeh,
aooess | T"AE! che cac
af erigy | avtes
CLOCW TmaNSITh
S Yweln BFS 4 aal 8
g iel; CLOC S TRAHEITION
SETWEEN BiT5 S AND 4
Prog ST L] soetes = 0 (1143 [ ]
g [ nevras —/ ireriEs ) TR ?
. WRITE GATY Tuh Qe FOR UADATE . - T WRISE Ty LR DA T
OF nEnt DATA F QLD — CF FEEwiDnrS D8 TS B D

BN TRACK FORMAT
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1. NON-IBM FORMATS

IBM SYSTEM 34 FORMAT-
256 BYTES/SECTOR

Shown below is the 1BM dual-density format with 256
bytes/sector. In order to format a diskette the user
must issue the Write Track command and load the
ata register with the following values. For every byte

Variations in the I1BM 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

.0 be written, there is cne data request.

that the Index Mark is not required by the 179X. The

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 -

‘Vpp = |D ma Nominal ~ Vcc = 35ma Nominal

OP_EBATING CHARACTERISTICS (DC)
TA = 0°C to 70°C, Voo = + 12V = 6V, Vss = QV, Vec = + 5V = 25V

Operating Temperature
Storage Temperature

minimum gap sizes shown are that which is required by
the 178X, with PLL lock-up time, motor speed variation,
NUMBER HEX VALUE OF etc., adding additional bytes.
OF BYTES BYTE WRITTEN
- 80 4E FM MFM
12 .00
3 Fe Gap | 16 bytes FF | 32 bytes 4E
1 FC (Index Mark) ap
50" AE
1§ gg Gap |l 11bytes FF | 22 bytes4E
1 FE (1D Address Mark) . '
1 Track Number (0 thru 4C) . 6 bytes 00 12 bytes 00
1 Side Number (0 or 1) 3 bytes A1
1 Sector Number (1 thru 1A)
1 6] -
1 F7 (2 CRCs written) Gap M 10 bytes FF 24 bytes 4E
22 4E ‘ : 3 bytes A1
12 00
3 Fs - e 4 bytes 00 & bytes 00
1. FB (Data Address Mark) yte
256 -DATA
-1 F7 (2 CRCs written) Gap IV 16 bytes FF 16 bytes 4E
54 4E '
598** 4E
* Write bracketed field 26 times *Byte counts must be exact.
**Continue writing until FD179X interrupts out. **Byte counts areé minimum, except exactly 3 bytes
Approx. 598 bytes. of A1 must be written. '

. 0°C to 70°C
—559C o +125°C

SYMBOL . CHARACTERISTIC MIN. MAX. UNITS | CONDITIONS
'S Input Leakage 10 pA Ve = Voo
Jow Output Leakage 10 pA Vour = Voo
Viu Input High Voltage 26 \'
Vi input Low Voltage ' 0.8 A
Vor . Qutput High Voltage 2.8 ' v lo = —100 pA
Vo Output Low Voitage _ 0.45- Vv lo = 1.6 mA
Po Power Dissipation : . 05 hid : :

18



TIMING CHARACTERISTICS
Ta = 0°C to 70°C, Voo = + 12V = .6V, Vss = OV, Vec =+5V £ .26V

( .
'HEAD ENABLE TIMING

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS
TSET .| Setup ADDR & CS to RE_ 50 nsec
THLD Hold ADDR & CS from RE 10 nset
TRE RE Pulse Width - 400 nsec C. =50 pt
TORR DRQ Reset from RE__ 400 500 nsec
TIRR INTRQ Reset from RE ' 500 | 3000 nsec See Note 5
TDACC Data Access from RE 350 nsec C. = 50 pf
TDOH Data Hold From RE 50 150 nsec C. = 50 pf
,'/’
4
wOTE 1 U5 may Bf FERMANENTLT TIED LOW & DESIMD
TondE- DO ES WHEN CLOCK » 18kl
ko V;ﬁulgolﬂ' CASE)
R s 335 U8
READ ENABLE TIMING
,
\. ~— e

19




WRITE ENABLE TIMING

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS
TSET Setup ADDR & CS to WE 50 ,nsec
THLD Hold ADDR & CS from WE 10 . nsec
| TWE WE Pulse Width _ 350 ' nsec
( TDRR . DRQ Reset from WE _ 400 500 | nsec
| TIRR INTRQ Reset from WE 500 3000 nsec See Note 5
TDS . Data Setup to WE 250 nsec
TDH Data Hold from WE 70 nsec
INPUT DATA TIMING:
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS
Tpw . Raw Read Pulse Width 100 200 nsec | See Note 1
tbc Raw Fead Cycle Time 1500 nsec |1800 ns @ 70°C
Te RCLK Cycle Time 1500 nsec |1800 ns @ 70°C
Tx: RCLK hold to Raw Read 40 nsec | See Note 1
Txz Raw Read hold to RCLK 40 nsec
} 15° OR 32° us___.—-1 1 - ]
[ ] f—rom . = l
oL T T s
Dag , vou AW AEAD
T N lé L
wiag )
li""" ’
'st-wlc:—‘—-ﬂ,_m |————— vo, —‘—‘
— |-.— MOLE  ——per—
ap A1 % U l l . lu. [ e -]
1 U !
e Tyl mrmgond
w Wi
Tegr -
o= ' %ﬁgﬁ NOMINAL
. k DISKETTE |MODE | DDEN | CLK | T, [ To | T,
rn,..‘.__ 8" MFM 0 2MHz {1 us |1 us 1 2 us
g~ M 1 2MHz |2 s | 2us | 4us
T G e eI TEOASTZ O0ES, s* | MFM |0 | 1MHZ|2us | 2us |88
" msu.sé'c%”ﬁ!:%&’#.'%':s“*‘.%é’?‘& 5" FM 1 1MHz (448 14 48 [ B s
ggmice momst cast) PRSr e ﬁfm%ﬁ“’»’ﬁ&ﬁﬁé?#s
s e SORLED S COEK T INPUT DATA TIMING

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

SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS | CONDITIONS
Twp Write Dala Pulse Width 450 - 500 550 | nsec . FM
_ 150 200 250 nsec MFM
- Twg Write Gate to Write Data 2 pusec M
\ ' o psec MFM
The Write data cycle Time 23,0r4 HSec +CLK Error
Ts Early (Late) to Write Data 125 nsec MFM
Th Early (Late} From 125 nsec MFM
| Write Data :
Twi Write Gate off from WD 2 usec M
. : 1 HSEC MFM
Twdl WD Validto Ck 100 : | nsec | cClk=1MHZ
50 nsec CLK=2 MHZ
Twd2 WD Valid after CLK 100 nsec CLK=1 MHZ
) 30 " nsec CLK=2 MHZ
’ ftf—————— 500 N§ ————————
e

o o0V s

Twd e _I. pof—— T2

. W77 AR/
| wf | e

WRITE DATA/CLOCK RELATIONSHIP

{DDEN= O}

WRITE DATA TIMING
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MISCELLANEQUS TIMING:

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONOITIONS
S
TCD: Clock Duty (low) 230 250 20000 nsec
. TCD= Clock Duty (high) 200 250 | 20000 nsec
TSTP Step Pulse Output 2ord , pusec e Note 5
TDIR Dir Setup to Step 12 usec i%eLK EORROR
T™R Master Reset Pulse Width 50 usec
TIP Index Pulse Width 10 usec -
TWF Write Fault Pulse Width 10 usec See Note S
p—re—
- e —
o e =
. pmrove o
—-!'cc
" |
] "
DIRC :g:'
!—-'9-- -!'5!:'-——-{‘99‘-— |— ™R -—l S‘II‘I—-
MISCELLANEOUS 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 puise occursinboth
windows. then pulse width must be less than 300 ns
for MEM at CLK = 2 MHz and 600 ns for FM at 2
MHz. Times double for 1 MHz.

2. A PPL Data Separator is recommended for 8" MFM,

22

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

4. RCLK may be high or low during RAWREAD {Polarity
is unimportant). . '
5. Times double whenclock =1 MHz.




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
( S6 WRITE : 0 : 0 0 WRITE WRITE

PROTECT . PROTECT PROTECT

$5 |HEAD LOADED 0 RECORD TYPE 0 WRITE FAULT | WRITE FAULT

S4 |SEEK ERROR |ANF RNF 0 RNF 0

$3 |CRC ERROR |CRC ERROR CRC ERROR 0 CRC ERROR 0

s2 |TRACK O LOST DATA LOST DATA LOST DATA |LOST DATA | LOST DATA

S1 |INDEX - IDRQ DRQ DRQ DRQ DRQ

so |Busy BUSY BUSY BUSY BUSY BUSY

STATUS FOR TYPE | COMMANDS
BIT NAME MEANING

S$7 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,

s$6 PROTECTED When set, indicates Write Protect is activated. This bit is an inverted copy of WRPT
input. - ‘ .

. IS5 HEAD LOADED| When set, it indicates the head is loaded and engaged. This bit is a logical “and” of 1
HLD and HLT signals. -

S4 SEEK ERROR When set, the desired track was not verified. This bit is reset to 0 when updated.
$3 CRC ERROR CRC encountered in |D field.

§2 TRACK 00 When set, indicates Read/Write head is positicned to Track 0. This bit is an inverted
3 copy of the TROO input. :
4
. 1 INDEX When set, indicates index mark detected from drive. This bit is an inverted copy of the
IP input. .

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

- STATUS FOR TYPE il AND il COMMANDS
BIT NAME MEANING

S§7 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 I
and 1t Commands will not execute unless the drive is neady.

S6 WRITE PROTECT|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/ |On Read Record: It ‘ndicates the record-type code from data field address mark.
WRITE FAULT {1 = Deleted Data Mark. 0 = Data Mark. On any Write: 3t jndicates a Write Fautt. 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.
$3 CRC ERROR 1 S4 is set, an error is found in one Or more ID fields: otherwise it indicates efror in
data field. This bit is reset when updated. .
$2 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 inJicates 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. .

lSO BUSY When set, command is under axecution. When reset, no command is under execution. -
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