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Floppy Disk Formatter/Controller Family
-FEATURES . PHOGRAMMABLECONTHOLS

‘ * TWO VFO CONTROL SIGNALS — RG & VFOE gg:tg::xf&‘::;:;ﬂck Stepping Time
* SOFT SECTOR FORMAT COMPATIBILITY
* AUTOMATIC TRACK SEEK WITH VERIFICATION * INTERFACES TO WD1691 DATA SEPARATOR
* AGCOMMODATES SINGLE AND DOUBLE DENSITY . mgg%ﬁlégﬁﬁ’é“oomeme CODING AND
FORMATS
ADDRESS MARK CIRCUITRY
LB 3740 Single Density (FM) * FD1792/4 1S SINGLE DENSITY ONLY
IBM System 34 Double Density (MFM) . FD1 HAS A SIDE SELECT OUTPUT
Non IBM Format for Increased Capacity 795/7 \
* READ MODE 179X-02 FAMILY CHARACTERISTICS
Single/Multiple Sector Read with Automatic Search or
N Entire Track Read FEATURES 1791 | 1792 | 1703 | 1704 | 1795 | 1797
Selectable 128, 256, 512 or 1024 Byle Sector Lenglh_s Single Density (F™m) X | X X X X X
* WRITE MODE Double Density (MEM| X e X ix
Single/Multiple Sacto; 'Arite with Atiemaiic Sector True Data Bus X X [ X
Search I
Entire Track Write for Digkette Formatting Inverted Data Bus X | X X
* SYSTEM COMPATIBILITY Write Precomp XX /x| x| x[x
Double Buffering of Data 8 Bit Bi-Diractional Bus for Side Selection Output X X
Data, Control and Statys
DMA or Programmed Data Transfers APPLICATIONS
Allinputs and Outputs are TTL, Compatible 8" FLOPPY AND 5% " MINI OPPY CONTROLLER
On-Chip Track and Sector Registers/Comprehensive SINGLE OR DOUBL‘E DENSrTLY
Status Information CONTROLLER/FORMATTER
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PIN OUTS
PIN :
NUMBER PIN NAME SYMBOL FUNCTION
1 NO CONNECTION NC Pin 1 is intemally connected to a back bias generator and
must be left open by the user.

19 MASTER RESET MR A loglc low (50 microseconds min.) 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 Voo +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 whenCSlslow. - . -
3 CHIPSELECT cs A logic low on this input selacts the chip and enables
computer communication with the device.
4 READ ENABLE RE A logic low on this input controls the placement of data froma
] selected register on the DAL when CS Is low.

56 REGISTER SELECT LINES | A0, Al These Iinputs select the gglater to receive/transfer data on the

DAL fines under RE and WE controt.
€S A1 A0 RE WE

0o 0 0O Status Reg Command Reg

0 o0 1 ‘Track Reg Track Reg

0 1 0 Sector Reg Sector Reg

0 1 1 DataReg - Data Reg

714 DATA ACCESS LINES DALO-DAL7 Eight bit Bidirectional bus used for transfer of data, control,

and status. This bus is receiver enabled by WE or transmitter
enabled by RE. Each line will drive 1 standard TTL load.

24 CLOCK CLK This input requires a free-running 50% duty cycle square wave
clock for Internal timing reference, 2 MHz + 1% for 8" drives,
1 MHz * 1% for mink-flopples.

as DATA REQUEST DRQ This open drain output indicates that the DR contains
assembled data in Read operations, or the DR is empty in
Write operations. This signal is reset when serviced by the
compuler through reading or loading the DR in Read or Write
operations, respectively. Use 10K pull-up resistor to +5.

9 INTERRUPT REQUEST INTRQ This open drain outpui is set at the completion of any com-
mand and is reset when the STATUS register is read or the
command register is written 0. Use 10K pull-up resistor to
+5.

FLOPPY DISK INTERFACE:

15 STEP STEP The step output contains a pulse for each step.

16 DIRECTION DIRC Direction Output is active high when stepping in, active low
when stepping out.

17 EARLY EARLY Indicates that the WRITE DATA pulse occuring while Early is |
active (high) should be shified early for write precon’
pensation, g

18 LATE LATE Indicates that the write data pulse occurring whlle Late Is

active (high) shoutd be shifted late for write precompensation.

—
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NUMBER PIN NAME SYMBOL FUNCTION

2 TEST TEST This Input Is used for testing purposes only and should be lied
to + 5V or left open by the user unless interfacing to voice coit
actuated steppers.

2 HEAD LOAD TIMING HLT When a logie high Is found on the HLT input the head is

assumed to be engaged. It is typically derived from a 1 shot
. ‘ triggered by HLD,

25 READ GATE RG This output Is used for synchronization of external data

' (1791, 1792, 1793, 1794) i separators. The output goes high after two Bytes of zeros in
single density, or 4 Bytes of either zeros or ones in double
denslty operation. ' '

25 SIDE SELECT OUTPUT 880 The logic level of the Side Select Output is directly controlied
(1795, 1797) by the 'S’ flag in Type Il or Ill commands. When U = 1,580 is
settoalogic 1.WhenU = 0,880 Is settoa logic 0. The SS0Q
Is compared with the side information In the Sector LD, Field.
- If they do not compare Status Bit 4 (RNF) is set. The Side
' Select Outpu! Is only updated at the beginning of a Type Il or
Ml command, It is forced o a loglc 0 unon a MASTER RESET
condition, :

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

27 RAW READ RAW READ The data Input signal directly from the drive. This input shall
be a negative pulse for each recorded flux transition,

28 HEAD LOAD HLD . The HLD output controls the loading of the Read-Write head
against the media.

29 TRACK GREATER THAN 43 | TG43 This output informs the drive that the Read/Write head Is
' positioned between tracks 44-76. This output is valid only
. during Read and Write Commands.

30 WRITE GATE WG This output Is made valld before writing is to be performed on
the diskette.

N WRITE DATA WD A 200 ns (MFM) or 500 ns (FM) output pulse per tlux transition,
WD contalns the unique Address marks as well as data and
clock in both FM and MFM formats.

32 READY READY 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
regardiess of the siate of Ready. The Ready input appears in
inverted format as Status Reglster bit 7.

a3 WRITE FAULT WFIVFOE This is a bi-directional signal used to signify writing faults at
VFO ENABLE : : the drive, and to enable the external PLO data separator. When

WG = 1, Pin 33 functions as a WF input. If WF = 0, any write
command will immediately be terminated. When WG = 0, Pin
) . 33 functlions as a VFOE output. VFOE will go low during a read

i operation after the head has loaded and settled (HLT = 1).On
o 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 GRC byte of the Data
Field. On the 179113, VFOE will remain low until the end of the
. Data Fleld, This pin has an internal 100K Ohm pull-up resistor,

N l 34 TRACK 00 TROO . This input Informs the FD179X that the Read/Write head is
‘ positioned over Track 00.
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PIN NUMBER PIN NAME SYMBOL FUNCTION

35 INDEX PULSE P This Inpul Informs the FD179X when the Index hole is en-
countered on the diskette.

36 WRITE PROTECT WPRT This Input Is sampled whenever a Write Command is received.
A logic low terminates the command and sets the Write
Protect Status bit. 1

37 DOUBLE DENSITY DDEN . This Input pin selects either single or double densit)t.
operation. When DDEN = 0, double density is selected. When
DDEN = 1, single density Is selected. This line must be left
open on the 1792/4,

GENERAL DESCRIPTION
The FD179X are N-Channel SHicon Gate MOS LS|

devices which perform the functions of a Floppy Disk -

Formatter/Controller in a single chlp impismentation.
The FD179X, which can be considered the end result
of both the FD1771 and FD1781 designs, is IBM 3740
compatible In single density mode (FM) and System. 34
compatible in Dowible Density Mode (MFM). The

FOD179X enntaing all the features of its predecessor the

FD1771, plus the added features necessary to
read/write and format a double density diskette. These
include address mark detection, FM and MFM encode
and decode logic, window extension, and write precom-
pensation. In order to maintain compatibility, the
FD1771, FD1781, and FD179X designs were made as
close as possible with the computer interface, instruc-
tion set, and WO registers being identical. Also, head
load control is identical. In each case, the actual pin
assignments vary by only a few pins from any one to
another. :

The processor interface consists of an 8blt bi-direc-
tional bus for data, status, and control word transfers.
The FD179X is set up to operate on a multiplexed bus
with other bus-oriented devices.

The FD179X Is TTL compatible on all inputs and
outputs. The outputs will drive ONE TTL load or three
LS loads. The 1793 is identical to the 1791 except the
DAL lines are TRUE for systems that utilize true data
busses.

The 179577 has a side select output for controlling
double sided drives, and the 1792 and 1794 are “Single
Density Only” versions of -the 1791 and 1793 respec-

" tively. On these device’, DDEN must be left open.

ORGANIZATION

The Floppy Disk Formatter block diagram is iliustrated
on page 5 The primary sections Include the parafle!
processor interface and the Floppy Disk Interface.

Data $hift Register — This 8-bit register assembles
serial data from the Read Data input (RAW READ)

" during Fead operations and transfers serial data to the

Write Data output during Write operations. )
Data Register — This 8bit register is used as a
holding register during Disk Read and Write operations.
In Disk Read operations the assembled data byte is
transferred In parallel to the Data Register from the
Data Shift Register. In Disk Write operations In-
formation is transferred in parallel from the Data
Register to the Data Shift Register.

When executing the Seek command the Data Ragister
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 8bit register holds the track
number of the cumment Read/Write head paosition, It is
Incremented by one every time the head is stepped in
(towards track 76) and decremented by one when the
head 1 stepped out-fowards track G0). The contents oi™
the register are' compared with the recorded track
number In the ID field during disk Read, Write, and
Verify operations. The Track Register can be loaded
from or transferred to the DAL. This Register should
not be loaded when the device Is busy.

Sector Register (SR) — This 8-blt register holds the address
of the desired sector position. The contents of the register
are compared with the recorded sector number In tiwe ID
field during disk Read or Write operations. 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 Reglster (CR) — This 8bit 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 reglster can
be loaded from the DAL, but not read onto the DAL.

Status Register (STR) — This &bit register holds device
Status Information. The meaning of the Status bits is a
function of the type of command previously executed. This
register can be read onto the DAL, but not loaded from the
DAL g

CRC Logic — This logle Is used to check or to generate the
16-bit lyclic Redundancy Check (CRC). The polynomial is:
G(x) ='X"® + X7 + 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 com-
parator, 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 In-
terface controls are generated through this logic. The In-
ternal device timing s generated from an external cryst
clock. : . w
The FD179X has two different modes of operation ac-
cording to the state of DDEN. When DDEN = 0 double
density (MFM) is assumed. When DDEN = 1, single
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density (FM) Is assumed, 1792 & 1794 are single density A1 - AD READ (RE) WRITE (WE)
e only. - 1] 0 Status Register Command Register
AM Deteclor — The address mark detector detects ID, data 0 1 Track Register Track Reglster
&nd index address marks during read and write operations. 1 0 Sector Register Sector Register
Y ; 1 1 Data Raglster Data Register

PROCESSOR INTERFACE o
The interface to the processor Is accomplished through the
elght Data Access Llnes (DAL) and associated control
signals. The DAL are used 1o transfer Data, Status, and
Control words out of, or into the FD179X*The DAL are three
state buffers that are enabled 1 as output drivers when Chip
Select (CS) and Read Enable (RE) ) are active (low logic state)

or act as input recelvers when CS and Write Enable (WE)
are aclive, '

B L S LRI

When transfer of data with the Floppy Disk Controiier is
required by the hos! processor, the device address is
decoded and €5 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 interpreted as selecting

the following registers:

During Direct Memory Access (DMA) types of data

* transters between the Data Register of the FD179X and the

processor, the Data Request (DRQ) output is used in Data
Transfer control. This signal also appears as status bit 1
during Read and Write operations.

On Disk Read operations the Data Reguest is activated (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 processor. If the Data Register
is read after one or more characters are lost, by having new
data translerred into the register prior to processor readout,
the Lost Data bit is set in the Status Register. The Read
operation continues until the end of sector is reached.

On Disk Write operations the data Request Is activated
when the Data Register transfers its contents 10 the Data
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Shift Reglster, 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 Register.

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 additlon, INTRQ is generated If a Force
Interrupt command condition Is met,

The 179X has two modes of operation according 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 minkfloppy, the CLK
Input is set at 1 MHz for both single density and double
denslty,

GENERAL DISK READ OPERATIONS

Sector lengths of 128, 256, 512 or 1024 are obtalnable n
either FM or MFM {c.mats. For FM, DDEN should be

placed to loglcal “1.” For MFM formats, DDEN should be

placed to a logical “0.” Sector lengths are determined at
format time by the fourth byte in the “ID" field.

Sector Length Table*
Sector Length Number of Bytes
Field (hex) In Sector (decimal)
00 128
" : 256
02 512
03 1024

*1795/97 may vary -— see command summary.

The number of sectors per track as far as tha FD179X is
concerned can be from 1 to 255 sectors. The number of
tracks as far as the FD179X is concerned Is from 0 to 255
tracks. For 1IBM 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)

For read operations in 8" double density the FD179X
requires RAW READ Data (Pin 27) signal whlch is a 200 ns
pulse per flux transition and a Read clock (RCLK) signal to
indicate fiux transition spacings. The RCLK (Pin 26) signal
is provided by some drives but If not it may be derlved
externally by Phase lock loops, one shots, or counter
techniques. In addition, a Read Gate Signal is provided as
an output (Pin 25) on 1791/92/93/94 which can be used to
Inform phase lock loops when to acquire synchronization,
When reading from the media in FM. RG is made true when
2 byles 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 address mark is found within 10 bytes, RG
remalns true as long as the FD179X |Is deriving any useful
information from the data stream. Similarly for MFM, RG is
made active when 4 bytes of *'00" or “FF" are detected. The
FD179X must find an address mark within the next 16
bytes, otherwise RG Is reset and search tesumes.

During read operations (WG = 0), the VFOE (Pin 33) Is
provided for phase lock loop synchronizatlon VFOE will go
active low when:

AE RS A

8 Both HLT and HLD are True
b) Settling Time, If programmed, has expired
¢) The 179X is inspecting data off the disk

If WE/VFOE Is not used, leave open or tie to a 10K resistor
to +5,

GENERAL 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/MWrite head. As a precaution to ermoneous 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.

Wiriting Is inhibited when the Write Protect input Is a logic
low, In which case any Write command Is Immediately
terminated, an Interrupt Is generated and the Write Protect
status bit Is set. The Write Fault input, when activated,
signifies a writing fault condition detected in disk drive
electronics such as failure to detect write current flow
when the Write Gate is activated. On detection of this fault
the FD179X terminates the current cornmand, and sets the
Wiite Fault bit (bit 5) ifr the Status Ward. The Write Fauit
input should be made inactive when the Write Gate output
becomes inactive.

For write operations, the FDi79X provides Write Gate (Pin

e

30) and Write Data (Pin 31) outputs. Write data consists ofa

serles of 500 ns pulses In FM (DDEN = 1) and 200 ns
pulses in MFM (DDEN = 0). Write Data provides the umque
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 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 external
to the FD179X. The write precompensation signals EARLY
and LATE are valid for the duration of WD in both FM and
MFM formats,

READY

Whenever a Read or Write command (Type H or INl) is
received the FD179X samples thi: Ready Input. If this input
Is Jogic low the command Is not executed and an interrupt
Is generated. All' Type | commands are performed re-
gardless of the state of the Ready Input. Also, whenever a
Type |l or Il command is received, the TG43 signal output
is updated.

COMMAND DESCRIPTION

The FD179X will accept eleven commands. Command
words should only be loaded in the Command Register
when the Busy status bit is off (Status bit 0). The one
exception is the Force Interrupt command. Whenever a
command is being executed, the Busy Stalus bit is set.
When a command is completed, an interrupt Is generated
and the Busy status bit is reset. The Status Register
Indicates whether the completed command encountered
an error or was fault free. For ease of discussion,
commands are divided into four types. Commands and
types are summarized in Table 1.
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TABLE1., COMMAND SUMMARY :
A. Commands for Models: 1791, 1792, 1793, 1794 B. Commands for Models: 1795, 1797
Bits Bits
Type Command 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
| Restore o 0 o o0 h V. 1M m|lo o o o h v 1 1
| Seek 000-1__hvf1700001hV'170
| Step 0 0 1 T h \ n 0 0 0 1 T h A 8} 0
| Stepin 0 1 0 T .h V 11 n}o 1 O T h Vv 1 n
\ ! Stepout 0 1 1 T h v N1 mjo 1 1 T h VvV 1 n
S I Read Sector 1 0 0 m § E ¢ 0 1 0 0 m L E u 0
Il Write Sector 1 0 1 m ) E cC ap 1 0 1 m L E U a
Il Read Address 1 1 0 0 0 E 0 o] 1 0 o0 o E U 0
Il Read Track 1 1 1.0 0 E 0 0 1 1 1 0 0 E U 0
Il Write Track 1 1 11 0 E 0 o] 1 1 1 1 0 E U 0
IV Force Interrupt 1. 1.0 1 B3 B K lBl1 1 o0 1 13 B K I
FLAG SUMMARY | TABLE 2. FLAG SUMMARY
T Command Bit .
~ Type ’ No(s) Description
I 1 | ™0 = Stepping Motor Rate :
See Table 3 for Rate Sumimary
| 2 V = Track Number Verify Flag|V = 0, No verify
V = 1, Verify on destination track
| 3 h = Head Load Flag h = 1, Load head at beginning
h = 0, Unload head at beginning
I 4 T = Track Update Flag T =0, Noupdate
T = 1, Update track register
_ . n 0 - | "20 = Data Address Mark a0= 0, FB(DAM)
{ ' a0 = 1, F8(deleted DAM)
] 1 C = Side Compare Fiag C = 0, Disable side compare
C = 1, Enable side compare
&M 1 U = Update §SO U = 0,Updale S30 to 0
U = 1,Updale 550101
n&m 2 E = 15 MS Delay E = 0,No15MS delay
E = 1,15 MSdelay
I -3 $ = Side Compare Flag S = 0,Compate for side 0
‘ 5 = 1, Comparefor side 1
M 3 L = Sector Length Ela LSB's Sector Length in 1D Field
Lre b Rt r g g m 01 10 11
L =0 256 512 1024 128
L =1 128 256 512 1024
] 4 m = Muitiple Record Flag m = 0, Single record
m = 1, Multiple records
v 03 Ix = Interrupt Condition Flags ‘
lp = 1 Not Ready To Ready Transition
L = 1 Ready To Not Ready Transition
. I2 = 1Index Pulse
L . 13 = 1immediate Interrupt, Requires A Reset
B 1310 = 0 Terminate With No Interrupt (INTRQ)

*NOTE: See Type IV Command Description for further information, .

7
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TYPE | COMMANDS

The Type | Commands Include the Restore, Seek, Step,
Stepin, and Step-Out commands. Each of the Type |
Commands contains a rate field (10 1), which determines
the stepping motor rate as defined in Table 3.

A 2 us (MFM) or 4 us (FM) pulse s provided as an output to
the drive. For every step pulse issued, the drive moves one
track location in a direction determined by the direction

output. The chip wil! step the drive in the same direction it

last stepped unless the command changes the direction.

The Direction signal is active high when stepping in and
low when stepping out. The Direction signal Is valid 12 us
before the first stepping pulse is generated.

The rates (shown in Table 3) can be applied to a Step-
Direction Motor through the device interface,

TABLE 3. STEPPING RATES

CLKk  2MH2 2 MHz 1 MHz 1 MHz 2 MHz 1 MHz
ODEN (4] 1 0 1 b3 X

00 3ms 3'ms 6 ms 6 ms 184ps 36848
01 & ms 6 ms 12 ms 12 ms 1908 380u3
10 1W0ms 10 ms 20 ms 20 ms 198us  396us
LI | 15 ms 15 ms 30 ms 30 ms' 208us 416us

After the last directional step an additional 15 milliseconds
of head settling time takes place if the Verify flag is set in
Type | commands. Note that this time doubles 1o 30 ms for
a 1 MHz clock. i TEST = 0, there is zero settling time.
There is also a 15 ms head settling time if the E flag |s set In
any Type i or Il command.

When a Seek, Step or Restore command is executed an
optional verification of Read-Write head position can be
performed by settling 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 afler the head is loaded against
the media. The track number from the first encountered 1D
Field is compared against the contents of the Track
Register. If the track numbers compars and the |D Field
Cyclic Redundancy Check (CRT) is correct, the verifv
operation is coraplete and ari INTRQ is generated with no
errors. If there is a match but not a valid GRC, the CRC error
status bit is set (Status bit 3), and the next encountered ID
tield is read from the disk for the veriticalion operation.

The FD178X must find an ID field with correct track number
and correct CRC within 5 revolutions of the media
otherwise the seek error is sel and an INTRQ is generated.
ItV = 0, no verilication is performed. :

The Head Load (HLD) outpul controls the movement of the
readiwrite head againsi the media. HLD is activated at the
beginning of a Type | command if the h flag is set(h = 1), at
the end of the Type | command if the verify flag (V = 1), or
upon receipt of any Type I or i command. Once HLD is
" active it remains active until either a Type | command is
received with (h = Q and V = 0); or if the FD179X is in an
idle state (non-busy) and 15 index pulses have accurred..

R1R0 TEST=1 Test=1 TEST=1 TEST=1 TEST=0 TEST=0 '

Head Load timing (HLT) Is an Input to the FD179X which is
used for the head engage time. When HLT = 1, the FD179X
assumes the head is completely engaged. The head
engage time is typically 30 to 100 ms depending on drive.
The low to high transition on HLD Is typically used to firea
one shot. The output of the one shot is then used for HLT
and supplied as an input to the FD179X. '

HLD l—J

- |50 TQ 100mS  —|

s [

HLT (FROM ONE SHOT)

[
’

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
appeurs as status Bit 5in Type | status.

In summary for the Type | commands: if h = Oand V = 0,
HLD is reset. If h = 1 and V = 0, HLD is set at the
beginning of the command and HLT is not sampled nor is
there an internal 15 ms delay. fh = 0andV = 1, HLD is
set near the end of the command, an internal 15 ms occurs,
and the FD179X walts forHLTtobe true. ifh = 1and V =
1, HLD is set at the beginning of the command. Near the
end of the command, after all the steps have been Issued,
an internal 15 ms delay occurs and the FD179X then waits
for HLT 1o occur.

For Type }l and I commands with E flag off, HLD is made
active and HLT is sampled until true. With E tlag on, HLD is
made active, an internal 15 ms delay occurs and then HLT
is sampled until true.

RESTORE (SEEK TRACK 0)

Upon receipt of this command the Track 00 (TROD) input is
sampled. |f TROO is active low indicating the Read-Write
head is positioned over track 0, the Track Register is loaded
with zeroes and an interrupt is generated. If TROO is not
active fow, stepping pulses (pins 15 to 16) at a rate specitied
by the 1 10 field are Issued until the TROQ input is activated.
At this time the Track Register is loaded with zeroes and an
interrupl is generated. If the TROO input does not go active
low after ‘255 stepping pulses, the FD179X terminates
operation, Interrupts, and sets the Seek error status bit,
providing the V flag is set. A verification operation also
takes place If the V flag is set. The h bit allows the head to
be loaded at the start of command. Note that the Restore
command is executed when MR goes from an active 1o an
inactive state and that the DRQ pin stays low.

SEEK

This command assumes that the Track Register contains
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 appropriate direction until the
conlents of the Track register are equal to the contents of

W
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15
COMMAND
A

STER
)

YES
TH - DSA
»

L]
13
DSA_TR
1
NO
I RESET DIRECTION I L SET DIRECTION
1 T

DELAY ACCOADING
TO RY. RO FIELD
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OMMAND

A STEP. ETEP.IN,

OR STER-OUT,
B

YEY

TYPE | COMMAND FLOW

the Data Register (the desired track location). A verification
operalion takes place if the V flag Is on. The h bit allows the .
head to be loaded at the start of the command. An interrupt
is generated at the completion of the command, Note;
When using multiple orives, the track register must be
updated for the drive selected before seeks are issued.

STEP

Upon receipt of this command, the FD179X issues one
slepping pulse to the disk drive. The stepping motor
direction is the same as in the previous step command.
After a delay determined by the M0 field, a verification
takes place if the V flag Is on. If the U flag is on, the Track
Register is updated. The h bit allows the head to be loaded
al the start of the command. An interrupt Is generated at
the compiletion of the command.

STEP-IN

Upon receipt of this command, the FD179X issues one
stepping pulse in the direction towards track 76. If the U

TYPE | COMMAND FLOW

flag is on, the Track Register Is incremented by one, Aftera
delay determined by the 170 field, a verification takes place
if the V flag is on. The h bit allows the head to be lbaded at
the start of the command. An interrupt is generated at the
completion of the command.

STEP-QUT

Upon receipt of this command, the FD179X issues one
stepping pulse in the diraction towards track 0. If the U flag
is on, the Track Register Is decremented by one, After a
delay determined by the M0 lield, a verification takes place
If the V flag is on. The h bit allows the head to be loaded at
the start of the command. An interrupt is generated at the
completion of the command.

EXCEPTIONS

On the 179577 devices, the SSO output is not affected
during Type 1 commands, and an internal side compare
does not take place when the (V) Verify Flag Is on,




VERIFY
SEQUENCE

WYRG RELLT BUAY

ul we
EAPRED
3

INTHO, ACSET BUSY
SE't SEER ERRDR

MAS
D AM BEEN
DETECTED
2

DOES
TA. TRACK
ADDRESS OF D

0

NOTE g;g\v' = 0, THERE |5 NO 13ME DELAY
= VAND CLK o 1 MHz, THERE 13 & XIMG DELAY

TYPE | COMMAND FLOW

TYPE Il COMMANDS

The Type I Commands are the Read Sector and Wntz
Sector commands, Prior to loading 1he Type Il Command
into the Command Register, the camputer must load the
Sector Register with the desired sector number. Upon
recelpt of the Type Il command, the busy status Bit s set. If
the E flag = 1 (this Is the normal case) HLD Is made active
and HLT Is sampled after a 15 msec delay. If the E flag is 0,
the head is loaded and HLT sampled with no 15 msec
delay, The ID field and Data Field format are shown on page
13. ‘

When an ID field Is located on the disk, the FD179X
compares the Track Number on the ID field with the Track
Register. I there is not a mateh, the next encountered 1D
field is read and a comparison is again made. If there was a
match, the Sector Number of the 1D field Is compared with
the Sector Register. If there is not a Sector match, the next
encountered 1D field is read off the disk and comparisons
again made. If the D field CRC is correct, the data field is

then located and will 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 number,
and CRC within four revotutions of the disk; otherwise, the
Record not found status bit is set (Status bit 3) and the
command is terminated with an interrupt.

"

TYRL Y

COMMANGD

RECEWED
)

NO

OATA. RECORDO NOT FOUND &

SET BUSY RESET DAG, LOBY
STATUS BITS B A & INTRD

TR
RESEY BUSY

VES

COPY "5 FLAG TO
550 LINE (17057 OMLY}

L

15 ME®
EXPIRED
2

iNTRO RLEET Buty
SET WRITE PROTECT

SNOTE: %Yg- 0. THERE 1% NO ¥5M3 DELAY
IFTEET = 1 AND GLK = 1 MMz, THERE |5 3003 DELAY

TYPE Il COMMAND

Each of the Type Il Commands contains an (m) fiag which
determines if multiple records (sectors) are to be read or
written, depending upon the command. If m = 0, a singl

sector s read or written and an interrupt is generated at th
completion of the command. f m = 1, multiple records are
read or written with the sector register internally updated
s0 that an address verification ¢an occur on the next

i A —L e



record. The FD179X will continue to read or write multiple
records and update the sector register in numerical
ascending sequence until the sactor register 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.

For example: If the FD179X is instructed to read sector 27
and there are only 26 on the track, the sector register ex-
ceeds the number available. The FD179X will search for 5
disk revolutions, interrupt out, reset busy, and set the
record not found status bit.

The Type Il commands for 1791-94 also contain side select
compare flags. When C = 0 (Bit 1) no side comparison Is
made. When C = 1, the LSB of the side number is read off
the |D Field of the disk and compared with the contents of
the () flag (Bit 3). If the S flag compares with the side
number recorded in the 1D field, the FD179X continues with
the ID 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, '

INTRO. RESET By
EET RECORD-NOT FOUND,

HAE
IDAM

No BEEN
DETECTED
B

TR « TRACH
ADORESS OF ID
FIELD

BRI 4G 1IN SECTOR LENGTH FIELD
STORE LENGTH IN INTERMNAL
AEGISTER

3
THERE A
CAC ERAOR

»

BN SR R i

The Type Il and Ill commands for the 1795-97 contain a side
select flag (Bit 1). When U = 0, S80 Is updated to O.
Similarly, U = 1 updates S50 to 1. The chip compares the
SS0 to the ID field. If they do not compare within 5
revolutions the interrupt line is made active and the RNF
status bit is set.

The 179577 READ SECTOR and WRITE SECTOR com-
mands include a 'L’ flag. The ‘L’ flag, in conjunction with
the sector length byte of the ID Field, allows different byte
lengths to be Implemented in each sector.” For IBM
compatabllity, the ‘L' flag should be set to a one.

READ SECTOR

Upon receipt of the Read Seclor command, the head is
loaded, the Busy status bit set, and when an ID field is
encountered that has the correct track number, correct
sector number, correct side number, and correct CRC, the
data field is presented to the computer. The Data Address

READ SECTOR
SEQUENCE

YES
PUT RECORD TYPE IN
ITATUS REG BT &
¥ES

nO

vin

SET OaTa
L0587

WIAD RESEY Busy
SET CAC EMIOR

WWTRO RESET BUSY

TYPE II COMMAND

TYPE Il COMMAND
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WRITE SECTOR
SEQUENCE

- DELAY 2 BYTEL OF GAP
SET DAO
DELAY & BYTES OF GAFP

no INTRO AESET BUSY
SLY LOST DATA

. YES
DELAT | BYTE OF GAP

TURAN ON WG & WRITE
& BYTES OF ZEROS DELAT 11 BYTES

1 ¢

WAITE DATA AU
ACCORDING TO AG FIELD TURN ON WG & WAITE
OF WRITE COMMARD 17 BYTES OF ZERQS

A
DR BEEN
LOADED Ay
COMPUTER
lhﬁ? - 0

DR TOQ DSA SET DARD

WRITE BYTE YO DiS%

SET DATA

LOST
WRITE BYTE
OF 2ER05

WRITE t BYTE OF FF

ALt BYTES
BEIN WRITTEN
»

TYPE II| COMMAND

Mark of the data field must be found within 30 bytes in
single density and 43 bytes in double density of the last ID
field CRC byte; if not, the ID field is searched for and
veritied again followed by the Data Address Mark search_ If
after 5 revolutions the DAM cannot ke found, the Record
Not Found status bit is set and tha operation 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 accumulated in
the DSR, it is transferred to the DR and anolher DRQ is
generated. If the Computer has not read the previous
contents of the DR before a new character is transferred
that character is lost and the Lost Data Status bit is set.
This sequence continues 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 il 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 recorded in the Status
Register (Bit 5) as shown:

STATUS
BITS
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 number, and correct
CRC, a DRQ is generated. The FD179X counts 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 serviced, the WG is made active and six bytes of
zeroes in single density and 12 bytes in double density are
then written on the disk. At this time the Data Address
Mark is then written on the disk as determined by the 40
field of the command as shown below:

ag 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 zeroes 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, For a 2 MHz
clock the INTRQ will set 8 to 12 usec after the last CRC byte
is written. For partial sector writing, the proper method is to
write the data and fill the balance with zeroes. By letting the
chip fill the zeroes, errors may be masked by the lost data
status and improper CRC Byies.

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

12

encountered 1D field is then read in from the disk, and
the six data bytes of the ID field are assembled and
transferred to the DR, and a DRQ is generated for each
byte. The six bytes of the ID field are shown below:

THACK SIDE S8ECTOR | SECTOR | CRC |CRC
ADDR NUMBER | ADDRESS | LENGTH 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 bil is set if there is a CRC error. The Track
Address of the ID field is written into the sector
register so that a comparison can be made by the
user. Al the end of the operation an interrupt is
generated and the Busy Stalus is reset.




READ TRACK

Upon receipt of the READ track command, the head is
loaded, and the Busy Status bil is set, Reading starts with
the leading edge of the first encountered index pulse and
continues until the next index pulse. All Gap, Header, and

data bytes are assembled and transferred to the data ‘

register and DRQ's are generated for each byte. The ac-

( cumulation of bytes is synchronized to each address mark

. " encountered. An interrupt is generated at the completion of
- the command.

This command has several characteristics which make it
suitable for diagnostic purposes. They are; the Read Gate

Is not activated during the command; no CRG checking is
performed; gap information Is included in the data stream;
the Intemal side compare is not performed; and the ad-
dress mark detector is on for the duration of the command.
Because the A.M, detector Is always on, write splices or
noise may cause the chip to look for an A.M. If an address
mark does not appear on schedule the Lost Dala status flag
is set.

The ID AM,, D fleld, ID CRC bytes, DAM, Data, and Data
CRC Bytes for each sector will be correct. The Gap Bytes
may be read incorrectly during write-splice time because of
synchronization.

- ———

BE€T BUSY AESEY DRO
LOST DATA STATUS

BITS 4 &

INTRG
RESET BUSY

SEY ORQ

TR RESEY
BUSY SET WPRT

AL
ORO BEEN
SEAVICE

30 M3 IF CLOCK
= 1N

. 561 INTROD
LOST DATA
RESEY Busy

YES  (MEWM)

WRITE ? CRC
CHARS Cik » FE

WRITE FD. FE OR
FOFB. CLK = €7
MITIALIZE CRC

WRITE baR
CLR = FF

INTRQ MESEY BUSY

whITE
AYTL OF 2IRUS
3LT OAYa (O5T

WRITE A I MFM
- dWITH AIBSING ELDCK
1 mmauze cac

PITE C2° 1N MFM
T TH MISZING CLOCK|

l

WRITE 7 CRC.
CHARS

WRITE D3R
L

TYPE Il COMMAND WRITE TRACK

TYPE lll COMMAND WRITE TRACK

13
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CONTROL BYTES FOR INITIALIZATION

-

Generate. 2 CRC bytes

FC Write FC with Clk = b7
FD Write FD with Cik = FF
FE Write FE, Clk = C7, Pres
FF Write FF with Clk = FF

DATA PATTERN FD179X INTERPRETATION ED1791/3 INTERPRETATION
IN DR (HEX) IN FM (DDEN = 1) IN MFM (ODEN = 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

Write F8 thru FB, Clk = C7, Preset CRC

et CRC

Generate 2 CRC bytes
Write F8 thry FB, in MFM
Write FC in MEM

Write FD in MFM

Write FE in MFM

Write FF in MFM

*Missing clock transition between bits 4 and 5

WRITE TRACK FORMATTING THE DISK
(Refer to section on Type Il commands for flow diagrams.)

Formatting the disk is, 8 relatively simple task when
peraling programmed 1C or when operating under DMA
“with a large amount of memory. Dzla and gap information
must be provided at the computer interface. Formatting the
disk is accomplished by positioning the /W head over the
desired track number and issuing the Write Track com-
mand.

Upon receipt of the Write Track command, the head I8
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 puise, at which time the
interrupt Is activated. The Data Request is activated im-
mediately 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 zeroes is substituted.

This sequence 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 normal clock
pattern. However, if the FD179X detects a data pattem of
F5 thru FE in the data register, this Is interpreted as data
address marké with missing clocks or CRC generation,

The CRC genwratc: is initialized ‘when any data byte from
8 to FE is about to be transterred from the DR to the DSR
in EM or by receipt of F5 in MFM. An F7 pattern will
generate two CRG characters in FM or MFM, As a con-
sequence, the pattems F5 thru FE must not appear in the
gaps, data fields, or ID fields. Also, CRC's must be
generated by an F17 pattern.

Disks may be formatied in 1BM 3740 or System 34 formats
with sector lengths of 128, 256, 512, or 1024 bytes.

TYPE IV COMMANDS

The Forced Interrupt command is generally used 10 ter-
inate a multiple sector read or write command of to in-

**+Missing clock transition between bits 3 & 4

sure Type | status in the status register. This command can
be loaded into the command register at any time. if there is
a current command under execution (busy status bit set)
the command will be terminated and the busy status bit
reset.

The lower four bits of the command determine the con-
ditional interrupt as follows:

Ip = Not-Ready to Ready Transition
11 = Ready to Not-Ready Transition
12 = Every Index Pulse ’

13 = Immediate Interrupt

The conditional interrupt is enabled when the cor-
responding bit positions of the command (3 - 10) are set to
a 1. Then, when the condition for interrupt is met, the IN-
TRQ tine will go high signifying that the condition specified
has occurred. If 13 - 10 are all set to zero (HEX DO), no in-
terrupt will occur but any command presenily under
execution will be immediately terminated. When using the
immediate interrupt condition (3 = 1) an Interrupt will be
immediately generated and the current command er-
minated. Reading the status or writing to the command
register will not automatically clear the interrupt. The HEX
DO is the only command that wlill enable the immediate
interrupt (HEX DB} to clear on a subsequent load command
register or read status register operation. Follow a HEX D8
with DO command.

Wait 8 micro sec (double density) or 16 micro sec (single
density before issuing a new command after issuing a
forced irterrupt (limes double when clock = 1 MHz.
Loading a new command sooner than this will nullify the
forced interrupt. )

Forced Interrupt slops any command at the end of an in-
ternal micro-instruction and generates INTRQ when the
specified condition is met. Forced inerrupt will wait until
ALU operations in progress are complete (CRC
calculations, compares, elc.).

More than one condition may be set at a time. If for
example, the READY TO NOT.READY condition (1 = 1)
and the Every Index Pulse (12 = 1) are both set, the
resultant command would be HEX “pA". The “OR" func-
tion is performed s0 that either a READY. TO NOT- READY
or the next Index Pulse will cause an interrupt condition.

14
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A READ TRACK
ENTER SEQUENCE
SET BUSY
RESET ETATUS
BITS 2, 4.8
INDEX
) L PULSE
\ 7
INTRO YES
RESET BUSY N
SHIFT ONE BIT
INTO DSR
COPYS FLAG
TO S50 LINE
- —— R (170577 ONLY)
: ves A R
Y e
PONSE - RESET Busy
SET HLD
NO
ADDRESS ves
MARK DETECTED
NO ?
NO
YES _
NO HAVE 8
' BITS BEEN
b ASSEMBLED
DELAY 15M5" P
Yes
- —
HLT=1 No 15 DR NO SET LOST
” EMPTY DATA BIT
7
YES YES I
1643 C—
UPOATE TRANSFER
DSA TO DA
a
NO
SET
0RO
Yves READ
ADDRESS
S . . - .
"N TEST= §, NO DELAY TYPE Il COMMAND
H TEST~ 1 and CLK=1 MHZ. 30 MS OELAY Read Track/Address

15
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a READ ADDRESS
SEQUENCE

HAVE @ YES RESET BUSY
INDEX HOLES SET INTRQ
PASSED SET ANF

NO

HAS
No IDAM BEEN
DETECTED
?

YES

SHIFT 1 BYTE
INTQ DSR

TAANSFER
BYTE TO DA

SET DRQ

HAVE @

BYTES BEEN

READ
T

TRANEFER TRACK
NUMBER TO SICTOR
HEGISTOF..

- STATUS REGISTER

Upon receipt of any command, except the Force Interrupt
command, the Busy Status bit Is set and the rest of the
status bits are updated or cleared for the new command. |f
the Force Interrupt Command Is recelved when there Is a )
cumrent command under execution, the Busy status bit ig]
reset, and the rest of the status bits are unchanged. If the
Force Interupt command is received when there is not g
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 | commands,

The user has the option of reading the status register
through program control or using the DRQ line with DMA or
interrupt methods, When the Data register is read the DRQ
bit In the status register and the DRQ line are autormatically
reset. A write to the Data register also causes both DRQ's
to reset.

The busy bit In the status may be monitorey with a user
program ‘o.determine when a command is complete, In
lieu of using the INTRQ line, When using the INTRQ, a busy
status check Is not recommended because a read of the
status register to determine the condition of busy will reset
the INTRQ line.

The format of the Statys Register Is shown below:

(BITS)
7 | s 5 4 3 2 1 0

57 56 S5 54 53 52 S1 S0

Status varies according to the type of command executed
as shown in Table 4.

Because of internal Sync cycles, certain time delays must
be observed when operating under programmed )/O. They
are: (times double when clock = 1 MHz)

CRC YES © BETCRC
ERROR | ERROR BIT
k]

NO

SET INTRQ
RESET BUSY

TYPE Il COMMAND
Read Track/Address

Delay Req'd.
Operaticn Next Operation | FM | MFMm
Writeto Read Busy Bit 12us | 6ps
Command Reg. | (Status Bit 0) [
— 1
Write to Read Status Bus | 4us
Command Reg. | Bits 1-7 |
Write Any Read From Diff. o | o
Register Register |

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.
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" 1BM 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 (or 00y
6 00
1 FC (Index Mark)
* 26 - FF {or 00)'
6 00
1 FE(ID Address Mark)
1 Track Number
1 Slide Number (00 or 01)
1 Sector Number (1 thru 1A)
1 00 (Sect-r Length)
1 F7 (2 CHC's written)
11 FF (or QQ)'
6 00
1 FB (Data Address Mark)
128 Data (IBM uses ES)
1 F7 (2 CRC's written)
27 FF (or 00)'
247" FF (or 0Q)'

“Write bracketed field 26 times
**Continue writing until FD179X mterrupls out.
Approx. 247 bytes.
1-Optional ‘00" on 1795/7 only.

T e s b L e e e i et

IBM SYSTEM 34 FORMAT- 256 BYTES/SECTOR

Shown below js 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 {0 be written, there
is one data request.

NUMBER HEX VALUE OF
OF BYTES BYTE WRITTEN

80 4E

12 00
3 F6 (Writes C2)
1 FC (Index Mark)

* 50 4E

12 00
3 F5 (Writes A1)
1 " FE{ID Address Mark)
4] Track Number (0 thru 4C)
1 Side Number (0 or 1)
1 Sector Number (1 thru 14)
1 1 (Sector Length)
1 F7 (2 CRCs written)

22 4E

12 00
3 F5 (Writes A1)
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.
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1. NON-IBM FORMATS
Variations in the IBM formats are possible to a limited

extent if the followlng requirements are met: l"i}_._' R ‘—’I
—— oRn
1) Sector size must be 128, 256, 512 or 1024 bytes. _J-#——I
vOH
) 2 Gap 2 cannot be varied from the IBM format. g ! - I_
]
o 3) 3bytes of A1 must be used In MFM. E - Tn ] .
WY &=
In addition, the Index Address Mark is not required for - __| tsgavice e |
operation by the FD179X. Gap 1, 3, and 4 lengths can be as "o vee
short as 2 bytes for FD179X operatlon, however PLL lock up SV [
time, motor speed variation, write-splice area, etc. will add ®
more bytes to each gap to achieve proper operation. It is aar &R ———I I— w
recommended that the IBM format be used for highest ‘ F—TRe —w=]
system reliability. ‘ ) . wt wn
‘ FM MFM Tear Fe
Gap| 16 bytes FF 32 bytes 4E =] Toucc f '
T GapH |- 11bytesFF 22bytes 4E o L
* |7 &bytes00 12 bytes 00 ‘ ,,OJ_.
. 3 byles A1
wOTE v U5 wav B FEAMANENTLY TIEC L OW IF DESINED
Gap I+ 10 bytes FF 24 bytes 4E T DOURLE Wty ELOCR * s
4 bytes 00 8 bytes 00 T e e
3bytes A1 ‘

g:‘ﬁ MIING LDGE. INDICATES THAT THE DATA REGISTER HAS ABSEMBLED
A

Gap \Y) 16 by(es FF 16 bytes AE DRO FALLING EGGE; INDIGATES THAT TrE DATa REQISTER was ALAD

INTRG RIBNG $EK5E OCGURE AT END OF COMMAND
WWTRG FallumG EDGE. IKOICATES THAT THE STATUS REGISTER WAL READ

*Byte counts must be exact. L -
**Byte counts are minimum, except exactly 3 bytes of A1 READ ENABLE TIMING

must be written,
TIMING CHARACTERISTICS
Ta = 0°C to 70°C, Voo = + 12V = .6V, Vss = OV, Voc =+5V * .25V
READ ENABLE TIMING (See Note 6, Page 21)

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS
TSET Setup ADDR & CS 1o RE_ 50 nsec
THLD Hold ADDR & CS trom RE 10 nsec
TRE RE Pulse Width 400 nsec Cu = 50 pf
TDRR : DRQ Reset from RE 400 500 nsec
TIRR - :TRQ Resat from RE 500 - 3000 nsec See Note 5
TDACC Data Access from_HE ' 350 | nsec C. = 50 pf
TDOH Data Hold From RE 50 : 150 nsec CL = 50 pt

WRITE ENABLE TIMING (See Note 6, Page 21)

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
o 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
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- TeA NOMINAL
DISKETTE | MODE | DOEN | GLK Tl | T
a" r MFM 0 2MHz Tt us [ 1 us 12 48
8" Y 1 2MHz |2 us | 2us | 4ps
2 . 5" MFM 0 IMHZ [ 25 | 2us |4 us
P WORST Catt e L S s pen o ESISTER STATUE 5" FM 1 TMHz |4 us |4 pus | B us
] F i LATER TMESE TIMES ARE DOUBLED WHER ClK - 1 My
TIME DOUBLES WHEN CLOCK 1Mz
DRO RIZING EDGE INDICATER THAT THE DATA MEGISTEA IS EMPTY lNPUT DATA TIMlNG
DRQ FALLING EOGE INDICATES THat THE DATA REGISTER 13 LOADED
INTRG TR Eo0R e o ALCUUIND aren
5 WRITTEN 10
WRITE ENABLE TIMING
INPUT DATA TIMING:
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS
Tpw Raw Read Pulse Width 100 200 nsec | See Note 1
tbe Raw Fead Cycle Time 1500 2000 nsec | 1800 ns @ 70°C
Tc RCLK Cycle Time 1500 2000 nsec [1800 ns @ 70°C
T RCLK hold to Raw Read 40 nsec | See Note 1
Txe Raw Read hold to RCLK 40 nsec | Ses Note 1
WRITE DATA TIMING:; (ALL TIMES DOUBLE WHEN CLK = 1 MHz2) (See Note 6, Page 21)
SYMBOL CHARACTERISTICS MIN. TYP, MAX. UNITS | CONDITIONS
Twp Write Data Pulse Width 500 550 nsec FM
200 35¢ nsec MFM
Twg Writ: Gate to Write Data 2 usec FM
‘ 1 usec MFM
The Write data cycle Time 23, 0r4 usec =CLK Error
Ts Early (Late) to Write Data 125 : nsec MFM
Th Early (Late) From 125 nsec MFM
Write Data
Twf Write Gale off from WD 2 Hsec FM
1 usec MFM
Twdl WD Valid to Clk 100 nsec CLK=1 MHZ
50 nsec CLK=2 MHZ
Twd2 WD Valid after CLK 100 nsec CLK=1 MHZ
30 nsec CLK=2 MHZ -

—
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WD MUST MAVE RISING EDGE IN FIRST SHADED AREA AND TRAILING

EDGE IN SECOND SHADED AREA,

7770 W

WRITE DATA/CLOGK RELATIONSHIP

Twdl

WRITE DATA TIMING

MISCELLANEQUS TIMING: (Times Double When Clock = 1 MH2)  (See'Note 6, Page 21)

SYMBOL CHARACTERISTIC MIN. | TYP. MAX. UNITS | CONDITIONS

TCDy Clock Duty (low) 230 250 20000 nsec

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

TSTP Step Pulsz Output 290r4 . usec See Note 5

TDIR hir Setup te Step 12 _ psec + CLK ERROR

TMR Master Res«t Pulse Width 50 usec -

TIP Index Pulse Width 10 usec See N
o TWF Write Fault Pulse Width 10 usec ee Note 5
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NOTES:
1. Pulse width on RAW READ (Pin 27) is normally
100-300 ns. However, pulse may be any width if

b tr— pulse is entirely within window. If pulse occurs in both
= ﬁ——l I-—-—j v windows, then pulse width must be less than 300 ns
for MFM at CLK = 2 MHz and 600 ns for FM at2

fm s —<] MHz. Times double for 1 MHz.

- A PPL Data Separator is recommended for 8" MFM.

- tbc should be 2 us, nominal in MFM and'a ps nominal
in FM. Times double when CLK =1MHz.

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

. Times double when clock = 1 MHz.

!
i

TS
[ 4]

wedren . Output timing readings are at Vo, = 0.8vand Vou =
' 2.0v.
—
T e DiRg Vo —J P . I“
I"n"'__"l's":l""""'-""’"‘_ I-'n;n..-l'sul--

SYER

[ —
—J LT, T
MISCELLANEOUS TIMING
*FROM STEP RATE TABLE
Table 4. STATUS REGISTER SUMMARY

ALL TYPE | READ READ READ WRITE WRITE
BIT | COMMANDS ADDRESS SECTOR TRACK SECTOR TRACK
S7 |NOT READY  |NOT READY | NOTREADY | NOT READY |NOT READY |NGT READY
: S6 |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
§3 |CRCERROR |CRC ERROR | CRC ERROR 0 CRC ERROR 0
82 |TRACK 0 LOST DATA LOST DATA LOST DATA |LOST DATA  |LOST DATA
S1 |INDEX PULSE  |DRQ DRQ DRQ DRQ DRQ
$0 [BUSY BUSY BUSY BUSY BUSY BUSY

STATUS FOR TYPE | COMMANDS

[BIT NAME

MEANING

87 NOT READY

This bit when set indicates the drive is not ready.
is ready. This bit is an inverted copy of th.: Ready

When reset it indicates that the drive
input and logically ‘ored’ with MR,

$6 PROTECTED

When set, indicates Write Protect is

input.

activated. This bit is an inverted copy of WRPT

S5 HEAD LOADED

When set, it indicates the h

HLD and HLT signals.

ead is loaded and engaged. This bit is a logical “and” of

54 SEEK ERROR

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

S3 CRC ERROR

CRC encountered in ID field.

S§2 TRACK 00 When set, indicates Read/Write head Is positioned to Track 0. This bit is an inverted
copy of the TROD input.
. $1 INDEX When set, indicates index mark detected from drive. This bit is an inverted copy of the
. IP input. '
S0 BUSY

When sel command is in progress. When reset no command is in progress.

. : - .
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STATUS FOR TYPE Il AND il COMMANDS

BIT NAME . | MEANING

$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 Il Commands will not execute unless the drive is ready.

$6 WRITE PROTECT|On Read Record: Not Used. On Read Track: Not Used. On any Write: It indicates &
Write Protect. This bit is reset when updated.

S5 RECORD TYPE/ {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.

53 CRC ERROR If S4 is set, an error is found in one or more |D fields; otherwise it indicates error in
data field. This bit is reset when updated.
$2 LOST DATA When set, it indicales the computer did not respond to DRQ in one byte time. This bit is

resel to zero when updated.

51 DATA REQUEST |This bit is a copy of the DRQ output. When set, it indicates the DR is ull on a Read
Operation or the DR is emp'y on a Wrire operation. This bit is reset to zero when up-
dated.

50 BUSY When sel, command is under execution. Whes reset, no command is under execution.

e g e =

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings Cw & Caw = 15 pF max with all pins grounded except
Voo with repect 1o Vss (ground): +15t0 —0.3V one under test.
Voltage to any input with respect to Vss = + 1510 —0.3V Operatingtemperature = 0°C1070°C
Icc = 60 MA (35 MA nominal) Storage lemperature = —55°C to +125°C

loo = 15 MA (10 MA nominal)

OPERATING CHARACTERISTICS (DC)
TA = 0°C1070°C, Vop = + 12V = 6V, Vss = OV, Vec = + 5V = .25V

SYMBOL CHARACTERISTIC "MIN. MAX. UNITS CONDITIONS
I Input Leakage 10 uA Vin = Vop"*
lou Qutput Leakage w0 HA Vour = Voo
Vin Input High Voltage 26 - Vv
ViL Input Low Voltage [F}:] \

Von Output High Valtage ' 28 v lo = ~100pA
Voo Output Low Vollage 045 \ lo = 1.6 mA*
Po Pavier Dissipation 06 w

*1792anc 179410 = 1.0 mA
**Leakage conditions are for input pins without internal pull-up resistors. Pins 22, 23, 33, 36, and 37 have pull-up resistors.

See Tach Memo #115 for testing procedures.

[ e L

22




	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22

