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WD279X-02 Floppy Disk Formatter/Controller Félmi-ly"

FEATURES

¢ ON-CHIP PLL DATA SEPARATOR

* ON-CHIP WRITE PRECOMPENSATION LOGIC
* SINGLE + SV SUPPLY

* ACCOMMODATES SINGLE AND DOUSLE QENSITY
© FORMATS

IBM 3740 (FM)

1HM 34 {MFM)

* AUTOMATIC SEEK WITH VERIFY
* MULTIPLE SECTCR READYWRITE
* TTL COMPATIBLE

* PROGAAMMABLE CONTROL

The WD279X Famlly are MOS/LS! davices which parform
the functions of a Floppy Disit Controilerd Formatiar. Soft
wara compatibia with |is predecessgr, the FON73X, the
devite atao conlains a high parforrnance Phass-Lock-Loop
Data Separator as well as Writa Frecompeansation Logic.

When operattng In Double Dansity mode, Writa Precom-
pensation i3 automatically engaged 1o a value programmed
vla an extemnal potentiomeler. An en-chip YCO and phasa
comparator allows adjustable frequency range for 5% " or
8" Floppy Disk intertacing.

The WD279X is labricated in NMQS silicon gate technology
and available in a 40 pin duakin-line caramic or plastic
package. ’
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SELECTABLE TRACK- TO-TRACK ACCESS
HEAD LOAD TIMING FEATURES 2791 | 2793 | 2795 | 2797
* SOFTWARE COMPATIBLE WITH THE FD179X SERIES Single Density (FM) X X X X
* SOFT SECTOR FORMAT COMPAYIBILITY Doubla Density (MFM) | x| X | x | x
Trua Data Bus x X
inverted Data Bus X X
APPLICY
PPLICATIONS Side Salect Qut X X
87 FLOPPY AND 5% " MINI FLOPPY CONTROLLER tnternal GLK Divida X ¥ .
SINGLE OR DOUBLE DENSITY
CONTROLLER/FOAMATTER
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PIN OUTS

PIM
Y NUMBER PFIN NAME SYMBOL FUNCTION
1 ENABLE PRAECOMP ENP A Logic nigh on this input enables write precompan-
’ salion to ba performed on the Writa Data output.

19 MASTER RESET MR A logic low (50 microseconds min) on this Input
reasty the davice and leads HEX 02 into the com-
mand registar, Tha Not Ready (Statua Bit 7) is roset
during MA ACTIVE. Whan MA s brought to a logic
high a RESTORE Command is executed, regardiass
of the sfate of the Ready signal from the driva. Also,
HEX 01 I1a loaded Inio sactor ragistar

20 POWER SUPPLIES Ves Ground

2 Yeo +5V £5%

COMPUTER INTERFACE:

2 WRITE ENABLE WE - A logic low on ihis input gates data on the DAL into
the salected regisiar when CS Is low

3 CHIP SELECT s A logic low on this input selects the chip and enables

campuier communication with the device.

A logic low on this input conirois the placement of
data from a selected register on tha DAL when C5 |s
low,

58 REGISTER SELECT LINEH AQ, A1 Thesa inputa sslact tha ragister to recdive/tranafer
: data on the DAL lines under RE and WE control:

3 a1 a0 AE WE
0 1] 0 Status Reqg  Command Rey

ml

4 READ ENABLE

Q a 1 Track Req Track Reqg
0 1 0 Sactor Reg  Sector Reg
0 1 1 Data Reg Data Reg

7-14 DATA ACCESS LINES DALO-DAL? Eight bit bi-directional bus used for transfer of com-
mands, status, and data These lines are Invertad

{activa fow) on WD2791 and WO2795.

24 CLOCK CLK This input requireés a free-running 50% duty cycle
square wava clock lor Intemal timing refarence, 2
MHz = 1% lor 8% drives, ¥ MHz = 1% lor mini
fopplea.

k-] DATA REQUEST DRAG Thia output Indlcates that the Data Ragiater contains
agsembled data In Read operations, or \he OR is
ampty In Wrlta operatlons, This signal is reset when
sarvicad by the computer through reading or loading
tha CA,

] INTERAUPT REQUEST INTRQ Thia output Ia st at 1he complation of any command
and is resat whan the Slatus register is read or the
Command register is written to,

FLOPPY DISK INTERFACE:

15 STEP STEP Tha aiep output containg a pulas for gach step.

16 DIRECTION DIRC Dirgction Qutput 18 active high whan stepping in,
actlve low when stepping cut.

17 §l4." 8" SELECT ga This input salecta tha internal VCO Iraquency for usa

with 5% " ¢rivas or 8 drives.

il READ PULSE WIDTH RPW An extarnal patentiomater tied to this input controls )
the phase comparatar within the data separalor. ’




PIN
NUMBER

PIN NAME

SYMBOL

—

FUNCTION

25

K1)

TEST

PUMP

EMABLE MINI-FLOPPY

{2791, 2/93)

SIDE SELECT QUTPUT

{2795, 2797)

VOLTAGE-CONTROLLED

GSCILLATOR
FAN READ
HEAD LOAD

TRACK GREATER
THAN 43

WRITE GATE

WRITE DATA

RAEADY

WRITE PRECOMP
WIDTH

TRACK 00

NDEX PULSE

TEET

PUMP

s50

vCo

AW READ

HLD

TG43

WG

WD

READY

WPW

TROO

A logic low an ihis Input ailows adjustment of exter-
nat rasistors by enabling internal signalg o appear on
selecied pina.

High-Impedance output signal which 1s forced high
or law 1o increasafdecreasa the VCO trequency.

A logic low on thia input anablas an internal ~2 of
the Master Glack. This allows both 5% and 8" driva
operation with a single 2 MHz ciock. For a 1 MH2
clock on Pin 24, this Hine must ba left open or tied o a
Logic 1.

The logic level of the Slde Salect Qutput is dlrectly
controlied by tha 'S’ flag in Typa Il or 1l commands.
When U = 1, S50 is set 10 a logic 1. When Uu=20
S50 is set to alogic 0. Tha S50 s comparad with the
aids information in 1he Sector 1.D. Fiald. {f they do nat
compare Status Bit 4 (RNF) is sat. The Side Salact
Qutput Is only updated at the beginning of a Type il of
il commanc, (1 is forced to a logic O upan a MASTER
RESET sonditlon.

An external capaclior tled to thia pin adjusts the VOO
canter frequency.

Tha data Input signal directly from lhe driva. This
jnput shall be a negative pulza for each recorded Jlux
fransitlore,

The HLD culput controis the loading of the Read-
Wilta head against the mudia.

This output informs 1ha driva that the Peadirite
head is posilioned between tracks 44-76. This outpul
is valld only during Read and Write Commands.

Thia output la mada vaiid pefore wriling is io be
performad on the diskatta.

MEM or FM cutput pulss per flux iranaifion. WD
coniaing the unique Addreas marka as wall as data
and clock in both FM and MIFM formata.

This input indicates disk readiness and i3 samp'ed
ler a logic high betore Read or Writs commands are
performed, ) Ready is fow tha fead or Write
operation Is not parformed and an intermupt s
janarated. Type | operations are parformed regard-
j8as of tha siate of Ready. Tha Aeady input appears in
inverted format as Status Register pit 7.

An extemal polentiormeter tied 1o this input controls
tie amount of dalay [nWrita precompensatlon meoda,
This input informs the WDZT9X that the Readf\Write
thaad 1a positioned over Track 00.

This input iniorms the WD279X when tha index hote
{s encouniared on tha disketta.
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PIN NUMBER PIN NAME SYMBOL FUNCTION
% WHRITE FAOTECT WERT This input Is sampled whenaver a Write Command i3
: recaived, A logic low terminates the command and

aols the Write Protect Status bil.

37 DOUDLE DENZITY DhER Thia (nput pin salecis eilher single or doubla density
operation, When ODEN = 0, double density is
sglected. When DDEN = 1, sing's density Is
salecterdt,

40 HEAD LOAD TIMING HLT When a logic high is found on the HLT Input the head
ls agsurmed to ba engaged. It is typlcally derived from
a 1 shot triggered by HLD.

GENERAL DESCRIPTION

The WD279X are N-Channel Sllicon Gale MOS LSI davices
which perform the juncilons of a Floppy Dlak For
matteriController In a single chip imptamentation, The
WD279X, which can ba considered the end resuit of bath
tha FD1771 and FD179X dasigns, 13 19M 3740 compatibla in
single density mode {(FM) and System 34 compatible in
Doubla Oensity Moda (MFM). The WD279X contalns all the
featurea of its predecessor lhe FO179% plus a high per
formance Phase-Lock-Loop Data Separator as wall as Writa
precompensatlon Logic, In Doubla Density mods, Write
Pracompensation )4 automstically engaged 10 2 value
programmed via an exiemal potentiometgr. In order o
maintain compatlbility, tha FD1771, FL179X and WD279X
designs ware Made as ¢tlose as possible with the cormputer
interface, instruction sat, and YO registers baing identicak
Alzo, head load control is identical. In sach case, the actual
pin assignmants vary by only a lew ping from any ona to
another.

The processor intarface consisis af an B-bit bl-directional
bus for data, status, and control word transfars. Tha
W0279X is sat up to operate ¢n a multiptexed bus with
othar bus-oriented davices.

The WD273X la TTL compatlble on all inputs and outputa.
The outputs will drive one TTL load or thres LS loads. Tha
2793 is Identical ta the 2791 except tha CAL lines are TRUE
tor systems that utllize irue data busses.

The 27957 has a aide salect culput for controliing doubte
sided drives.

ORGANIZATION

Tha Floppy Disk Fommatter block diagram Ia illustrated on
page 5. The primary sections incluga the parailel processos
intertace ard the Floppy Diak interface,

Data Shilt Ragisier — This B-bil ragister asgernbles serial
data tram the Read Data input (RAW READ) during Read
operations and transfers serial dala le the Write Data
putput during Write operatlons.

Data Ragiater — This B-bit ragister is uysed as a holding
register during Disk Read and Write operations in Disk
Raad operations the assembled dala byte ig transferred in
paral'el to lhe Dala Aegister from iha Data Shitt Aagister In
Disk Write operations information Is transierrad in parallel
from Ihe Data Register 1o iha Data Shift Register.

When executing the Seek command Ine Dala Peqister
holds the address of the desired Track position. This

ragister s losded from the DAL and gated onto the DAL
undar procasaar control.

Track Regisier — This 8-bit register holds the track number
of the curreni Read/Writa head position. It is incramented
by one avery time the head i3 stapped In {towards track TE,
and decramented by ane when ihe head ia stepped out
{towards track 00, The contenta of the mgister are com-
pared with tha recorded track number in the 1D figld during
dlak Read, Write and Verify operations. The Track Register
can be loaded from or transalerred to the DAL This Register
should not ba loaded whan the davice is busy,

Sector Reglster {SR) — This 8-bit register tiolds the addrass
of \ha deslred sector pasition. The conlents of the ragister
are compared with the recordsc sector numbar in tha ID
tietd during dlsk Read or Wrila oparations. The Sector
Reqister conients can be loaded trom or transterred 10 the
DAL. Thia reglstar should not be loaded when the device is
busy.

Command Reglster (CR} «—= This S-bit register holds tha
command presently being axeculed. This register should
not be ioaded when the davice is busy uniess lha new
command s a loree internupt. The command regiatar can
e loaded from tha DAL, but not read onta the DAL

Statua Reglster (STR) — This 8-bit regiater holds device
Status information. The meaning of tha Status bHs is a
(unction of the type of command previcusly axeculed. This
regigter can ba read anio ths DAL, but not loaded from the
DAL

CRC Loglc — This logic ls used 10 check or 10 ganerala the
16-bil Cyciic Redundancy Chack (CRC). The polynomial is:
Ghg = x16 + 112+ x5 4 1.

The CRC includas alt Information starting with the address
mark and yp to tha CRC characters. The CRC raglatar is
praset to ones prior to data being shitled through tha
circuit.

AdihmaticiLogic Unit{ALU) — Tha ALU is a serlal compara.
tar, ingrermanter, and dacramaentar and I8 usad lor register
madiflcation and comparisons with tha disk recorded 10
fleld.

Timing and Control — All computer and Floppy Oisk -
teriace controts are generated through this iogic. Tha in-
{ernal device liming is generated rom an axlernal crysial
clock.

AM Dalector — The address mark detector detects 10, data
and Index address marks during read and writa aperations,
Write Precompensallon — anables write precormpansation
to be performed on the Wrile Nata output.
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WD279X BLOCK DIAGRAM

Dats Separalor — a high parformance Phase-Lock-Loop
Dala Saparator with an-chip VCO and phase comparator
allows adjustable frequency range lor 514" of 8 Floppy
Disk intarfacing,

PAOCESSOR INTERFACE

Tha interface to tha procaasor is accomplished through the
aight Data Access Lines (DAL) and assoclated coniral
signals. Tha DAL are usad la transter Data, Status, and
Controt words out of, or into the WD273). Tha DAL are
three stala buifers ihat are enabled as output drivers when
Chip Salect () and Aead Enabte (AE) are active (low togic
siate) or act as Inpul raceivers when CS and Write Enable
(\WE) are activa.

When transfar of data wilh \ha Floppy Disk Controller |s
required by ha hast processor the devica address is
decoded and CS }s made jow. The address bits A1 and AC,
combined with the signais RE during a Read operation or
WE during a Write cparalion are interprated as sslecting
the following registara:

Al - AD READ (RE) WRITE (WE)

g Q Siatus Register Command Register
4] 1 Track Register Track Regisler

1 Q Sactor Register Sector Reglater

1 1 Data Aagister Data Register

m—#

During Direct Memory Access (DMA) typea of data trans
fars batwaen thae Data Regisier of tha WD279X and the
processor, Ihe Data Request {DRQY} output is used in Data
Transfer control. This signal also appears as status bit 1
during Read and Write operations.

On Dlsk Read operations tha Data Request |s activated (set
highy when an agsembled sarlal input byta is trangtermed in
parallel 1o the Data Regiater. Thig bit |s Gleared when the
Data Register is read by iha processor. it the Data Registar
la read after ona or more characters are lost, by having new
dala tranaferred into the register prior to processor readout,
the Lost Data bit Is et in the Slatus Register The Read
aperation continuas unill tha end of sector I8 reached.

On Disk Wrila operationa the data Request is actlvaled
when tha Data Register transfers its contents to the Data
Shift Reglster, and requires a new data byte. |1 19 reaat when
the Data Register is loaded with new data by the processar,
it naw data is not loaded at the tims Ihe next serial byte is
required by the Floppy Disk, a byte of zerces is wrillen on
the disketle and the Lost Data bit is set in the §lptus
Registes,

Al Iha completion of every command an INTRQ is
generated. INTRQ 13 reset by sither reading the statug
reqister or by loading the command regisiar with a naw
command. In addition, INTRQ is generated if a Force In.
terrupl command condition is met.




The 279X has two modea of operation according to the
state of ODEN (Pin 7). When ODEN = 1, Singte Density
{FM) ia selected. When SOEN = 0, Double Density (MFM)
is salected. In either case, the CLK input {Pin 24) is set at 2
MHz for B drives or 1 MHz tor 5% " drives,

On the 2784/2793, the ENMT Input (Pin 25) can be used for
controfiing both 5t ” and 8* drives with a single 2 MHz
clock, When ENMF = 0, an internal + 2 of tha CLK is
performed, When ENMF = 1, no divida takea place. This
allows the use of a 2 MHZ clock lor both 514" and 8
conllgurations,

The intemal VCO lrequency must also ba sat to the proper
valye. The 5B Input (PIn 17) Is used 1o select data separator
operation by intermally dlviding the Aead Clock. Whan &8
= 0, 5%" data separatlon is selected; when 58 = 1, 8"
driva data separation |x salacted,

CLOCK {24y | ENMF (25) BB (in DRIVE
2 MHz 1 1 B*
2 MHz 4] N o] 514~
1 MHz 1 ] 514"

Nota: All other conditiona invalld,

FUNCTICNAL DESCRIPTION

The WD279%X-02 |s software compatitle with tha FD179X-02
seripa of Floppy Disk Controllars, Commands, stafus, and
data transfers are perfarmedt in the same way. Sottware
generated for the 179X can be transtemed to a 279X systam
without modillcation,

In addition to the 179X, the 279X contalns an intemal Data
Seperator and Write precompensation clreult The TEST
{Pin 22 lina Is used to ad|ust both data separator and pre-
compensation. When TEST = G, the WD (PIn 31) line is
intemally connected ta ths output of the write precomp
one-shot, Adjustment of the WPW (Pln 33) line can then be
accompllshad, A second one-shot tracks tha precomp sat-
ting at approximately 3:1 to Inaure adequate Write Dala
pulse widtha ta meet drive speciilcaitons.

Similarly, Data separation is also adjuated with TEST = 0.
The TG43 (Pin 29) line ia intamally connecied 1o the output
of ihe read data one-shot, which s adjusted via tha RPW
{Pin t8) line. Tha DIAC (Pin 18) lina contains the Asad Clock
output (5 MHz for 87 drives), The YCO Trimming capecitor
{Pln 26) |s adjusted for center frequency.

Internal 1iming signals are used to gensmte pulass Juring
the adjustment mods 80 that (hess adjusimants can he
made while the device is in-circuit, The TEST line alsa
containa a pull-up resistor, so adlusiments can ba per
lormed simply by grounding the TEET pin, overriding ihe
puiup. Tha TEST pin cannat be usad io disabla atepping
ratea during operation a4 its funciion i quite differsnt from
lhe 179X

Othar pins an tha davice alsa include pull-up resistors and

may be lalt cpen lo satiafy a Logie 1 condition. These are:
ENP, &8, ENMF, WPRT, DOEN, HLT, TEST, and MR.

GENERAL DISK READ QPERATIONS

Sector lengtha of 128, 258, 512 or 1024 are oblainabla in
ailhar FM or MFM formats. For FM, ODEN should ba
placed {0 logical “1." For MFM fomats, DDEN shouid ba

Sector Length Table*
Sector Length Mumber of Bytes
Fleld (hex) in Sacior (dechmnal}
03] 128
o1 258
02 512
ox ] 1024

* 2795/97 may vary — see command summary.

placed 1o a loglcal "0 Sector lengths are detarmined at
format time by the fourth byte in the 10" flald,

Tha number of sectors per track a3 far as the 279X ig conr
cerned can be from 1 to 255 seclors. Tha numbar of tracks
a3 far aa the 279X is concerned i3 from O 1o 255 tracks. For
1AM 3740 compatibility, sector langths are 128 byles with 28
saciora par track. For System 34 compalibillty (MFM),
secior langths are 258 byles/sector wilh 28 sectorsitrack; of
lengths of 1024 bytea/sactor with 8 sectorsitrack,

GENEAAL DISK WRITE OPERATION

Whan writing is to lake place on the diskette the Write Gate
(WG) output I8 actlvated, atowing curent to ftow into the
Read/Write haad, As a pzecaution to erronecus writing the
first data byte muyst be loaded into- the Data Regisier in
rasponse to 8 Data Aequest from the 279X before lha Write
Gata signal ¢an be activated.

Writing i3 Inhibited when the Writa Prolact inpul ia a logic
low, In which case any Write command is immediately
terrninated, an interrupt 13 generated and tha Write Protact
status bit is set.

For write operations, iha 279X providas Writa Gata (Pin 30}
and Write Data {PIn 31) oulpuls. Writa data consisis of a
serlay of pulses sat to a width approximaiely three times
greatar than the precomp adjustment, Wirite Data provides
tha unlqua address marks in both formats.

READY

Whenaver & Read or Write command (Typa It or !} is
recaived the 279X samples the Ready input. If this input Is
logic low the command s not executed and an inlermupt is
generated. Alt Type | commands are performed regardieas
of the state of the Ready input, Alsa, whanever a Type Il or
1Il command is received, itha TGA] signal output Is updated.
TG43 may be tlad to ENP to enabie write preacompensation
on tracks 4478,

COMMAND DESCRIPTION

The WD279X will accept sleven commands. Comrmand
words should only ba loaded in the Command Reqister
when tha Busy siatus bit s off (Status bit 0). The one ex-
ception is the Force intarrupt command. Whenever a
command is being axecuted, the Busy slalus bil 13 set.
when a command |s compiated, an inlarmupt 18 generated
and lhe Busy status bit is reset. The Status Register in-
dlcates whethsr the completed command encountered an
aror of was fault frae, For ease of discussion, commands
ara dividad into ftous typas. Commands and types are
summarized in Table 1.
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TABLE1. COMMAND SUMMARY

A Commands for Models: 2791, 2783 B. Comimands for Models: 2795, 2797
Bilis Bits
[Type Command 7 B 5 4 3 2 1 0 7 8 5 4 3 2 1 0
| Pastore onuonvnmoooonvriro
|  Seek "] 0 o 1 h v n D 0 o a 1 h v n Q
| Step o 0 1 T h v " L} Q 0 1 T h v 8] ]
I Step-in o} 1 o] T h v n Lo} Q 1 o T h W n m
| Stsp-out 0 1 1 T h ¥ n m a 1 1 T h v A ] [a]
I Read Sector 1 Q 0 m s £ c 1] ] 0 o] m L E u o
il Write Sector 1 i} 1 m S E G 20| 1 0 i m L E U 3
IH Read Addrass 1 1 0 a 0 E 0 o 1 1 a ] a £ - U o
Nl Read Track 1 1 1 0 a E [+] 0 1 t 1 s} 0 E V] o]
Yl Writs Track 3 1 1 1 Q E 0 o] 1 § 1 1 0 E u +]
IV Force Intemupt v 1 0 3 B ok owm w1 o1 o0 1 3R h o
FLAG SUMMARY TABLE 2 FLAG SUMMARY
Command B 7]
Typa NOLS) Cascription
| o1 r1 10 = Stapping Motor Rate
See Tabla 3 for Rate Summary
1 2 Y = Track Number Yenly FlaglV = 0, No varify
vV = 1, Verity on destination track ~
§ 3 h = Head Load Flag h = 0, Unload nead at beginning
. h = 1,1ioad head al beginning
1 4 T = Track Updata Flag T = 0, Noupdate
T = 1, Updaiae track register
k& m i ag = Data Address Mark a0 = 0, FB {DAM)
aQ = 1, FB (delated DAM)
] ] C = Slde Compare Flag G = 0, Disable sida compare
’ C = 1, Enabla sida compare
& 1 U = Update SSO U = 0,Update 350 100
U = 1,Updale 550101
W& 2 E = 15 MS Dalay E = 0, No. 15 MS delay
E = 1, 15 M3 delay (30 MS for 1 MHz)
N 3 8 = Slds Corfipars Flag S = 0,Compars forsids C
$ =1, Compara forside 1+
F LSB's Sector Length in (D Field
I = !
a L = Sector Lengih Flag 00 o1 10 1
L =0 258 512 1024 128
L =1 128 256 512 1024
1] 4 m = Multlpla Recor Flag m = 0, Single record
= 1, Multiple records
v 03 Ix = Intarmupt Condltion Flags
o = ¥ Not Ready To Aeady Transitlon
I = 1 Ready To Nol Ready Transition
l2 = 1 Index Pulsa
Ia = 1Immediate Interrupt, Requires A Rasat*
I3ty = 0Terminata With Mo Intermupt (INTRCY)

*NOTE: Saea Type IV Command Dascription for further information,




Write Precompenaation

Whan opsraling in Double Denslty mode (BOEN = @), tha
279X haa the capability of providing a userdeflned
precompensation valua for Writa Data An exiernal
potentlometer (10K) tied to the WPW signal (Pin 33) altows a
satitng of 100 to 300 na from nominal.

Setting the Write precomp vafue is accomplished by for-
cing ths TEST line (Pin 27) to a Logic 0. A stream of puisas
can then be sean on the Write Data {PIn 31} line. Adjust the
WPW Patenttamatar for the desired pulse width. This
ad|ustment may be performed In-circuit slnce Writa Gate
{Pin 301 s inactive while TEST = 0.

Data Separation

The 279X can aperale with aither an external data saparator
or its own Intemnal recovery clreuits. The conditlon of the
TEST line (Pin 22} In conjunction with MA (Pin 19y will sslect
intermai or external mode.

To program he 279X for axternal VCO, a MR pulse must be
applled while TEST = 0. A clock equivalent 1o aight limea
the data rate (e.g,, 4.0 MHz for 8" Double Denasity} ls applled
ta the VCO input (Pin 28), The fesdback refarence voltage is
available an the Pump output (Pln 23) for external in
tegration to controt the VCO. TEST is retumed to a Logic 1
for normal oparation. Note: To malntain this moda,

rmuat be held Jow whanever MR |s applied.

For intemal YCO oparation, the TEST line must be high
durlng \he MR pulse, then set to a Logle 0 for the ad-
justment procadura,

A 50K Potentlometer tled to the RPW Input (Pin 18} is used
to set the inlemat Read Data pulse for proper phasing. With
a scope on Pin 29 (TG43), adjust tha APW pulss for 118 of
the data ratn (250 ns for 8* Doubla Danafty). An axtemal
variable capacitor of 560 pf |3 tied 10 the VCO Input (Pin 28)
for adjusting conter frequency. With a lrequency counter
on Fin 16 (DIAC}) ad|ust the trimmer cap to yleid tha ap-
propriale Data Pate (500 KHZ for 8" Doubls Dansity}. Tha
BOOEN (Ine must bae low whila tha &8 Hina (s hald high or the
adjuatment {imea above will be doubled.

Afer adiustments have been mads, the TEST pin is
retumad to a Logic 1 and the devica |s ready for gperation.
Adjusiments may ba made in-circult since the DIRC and
TG43 linea may togglea without aftacting tha drive.

The PUMP output (Ptn 22 consiats of pesitive and negalive
pulases, which thair duration ia squivalent to the phase
ditferanca of incoming Data vs. YCO frequency. This signal
ia intermally connected to the YOO input, but a Filler ia
needed lo cannact these pulses o a slow moving DC
voitage.

The internal phase-detecior is unsymmedrical lor a random
distribution of data pulsas by a factar of two, In favar of 2
PUMP UP condition. Therefors, it i3 deslrable to have a
PUMP DOWHN Iwice as responsive |o prevent run-away
during a lock altempt.

A lirst ordar lag-lgad fillar can be used af tha PUMP oultput
|Pin 23). This filtar controia the instantanaous responsa of
the ¥CO to bil-shilted datia (jitian as weil as tha response 10
normal frequency shifl, i, \he lock-up timae. A balance
must be accompliahed bsiweean the twoe conditions 1o

inhiblt over-responsiveness to Jliter and to prevent an
axtremely wide lock-up response, leading to PUMP run-
away. The fiter affects these two reacticns In mutually
opposita directlons.

Tha Source Impadance for a PUMP UPIDCWN conditton |3
600/120 ohms, raspeciively, tharefore tha change in bias
voltage for sach pump can be approximated:

dtay dt = 250 na. {set by RPW)
av = RC C = Qtuf

R=Rg + A
AV = 26V for PUMP LP
0.9V for PUMP DOWN

Look up respansa (Ty ) is the translent time for the Loop to
iock from center frequancy (Foj to maximum lock range:
Ty = 10% FLxKoxaP

Whera:

Ko = YCO Conversion Galn = 37KHZ/mV

FL = Lockflange = 4.00 MHZz

AP = Changa in Blas for each Pump = 4 mV/PUMP

400 KHz x 3.7 KHzx 4 mV = 27 pumpa

27 pumps = 34pusec = 3.4 Byle timas (8" Double Density}

The following Fllter Clrcuit Is recommended lor 87

FiiMFM:
PUMP

(PINZY) el

1KQ IN814

Since 5% " Drives operata at exactly one-hall the data rata
{250 Kbisec) the above capacitor should be doublec 10.2 or
It

TYPE | COMMANDS

Tha Type | Commands Inciude the Restore, Saek, Slep,
Stepin, and Step-Qut commands. Each of Ihe Type |
Commands contains a rata fald (rg rq), which determines
the stepplng motor rate aa dafined in Table 3.

A 2u% {MFM) or 4 g (FM) pulse |9 pravided as an ouiput 10
the driva, For avary step pulse issued, Ihe drive moves cne
tfack location in a directlon datermined by the ditaction
output, The chip wilt siep the drive in the sama direction it
last s1epped unless the command changes the direction.

Tha Dlrection gignat ia active high when stepping in and
low when stepping out. The Direction signal 13 valid befors
{ha lirst stapptng pulse is genarated.

The rates {shown In Tabla 3) can be applied to a Step
Direction Motar through the devica interface.

TABLE 3. STEPPING RATES

CLK 2MHz 1 MH2
R1 RO TEST = 1 TEST = 1
0 0 3ms 6 ms
0] 1 Bms 12ms
1 o} 10 ms 20ms
1 1 A5 m3 ¥ ms

Alter the last dirsctlonal step an additional 15 milllsaconds\
of head seltling tima takes place if the Verity llag ia set in
Type | corhmands, Note that this time doubles to 30 ms for
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a 1 MHz clock. There Is alao a 15 ma hesd setiiing tima it
the E {lag in 3et In any Typae It or 11l cornmard,

Whan a Seak, Step or Restors command ls axecuted an
optional verification of Read-Writa head positlon can ba
parformed by setting bit 2{V = 1y in the command word to
a logie 1. Tha varification gparation begins at the and ol the
15 milllsacond sattling time after the head Ia loaded against
tha madia Tha track number fram the first sncounterad 10
Field s compared agalnst the conienis of ihe Track
Register. If the track numbers compara and the 1D Fiald
Cyclic Hedundancy Chack (CRC) Is comect, the verity
operatian |8 complats and an INTRQ Is genaraied with no
etrors. )f thare Is a match but nat a valld CRC, the CRC errar
status bl Is sat (Status bit 3), and the next ancountered 10
fisld is read from tha disk for the veriflcation oparation.

The WO279X must find an (D flsid with comrect track
number and correct CAC within 5 ravolutlens ot the media;
olharwisa tha seqk amor is set and an INTRQ Is generated.
it¥ = 0, noveriticallon Is performed.

The Head Load (HLD) cutput canirola the movemant of the
readiwrite head againsi tha medla. HLD Is activaied at the
baginning of a Type | command If the hilagls setih = 1), at
the end of the Typa | command if 1ha vanty flag (V = 1}, of
upon recaipt of any Typa (I or 11l gommand, Onca HLD la
active it remaina active untll sither a Type | command Is
recaived with(h = Oand ¥ = Oy or il the 279X is in an idle
state (non-busy} and 15 index pulsas have occurmed,

Haad Load Yming (HLT) Is an input to the 279X which is
usad for the head angage time, Whan HLT = 1, tha 279X
assumea iha head is complately sngaged. The head
angage Uma s typically 3 10 100 ma depending on driva.
The low 1o high transition on HLD Is typlcally used io fira a
ona shal. The oulput of the one shot Is than used for HLY
and aupplled as an inpul 1o the 279X,

AT (PR el Ry

HEAD LOAD TIMING

\When both HLD and HLT are trus, the 279X wilt than read
fram or write to the medis. The “and" of HLD and HLT ap-
pears a3 slatua Bit5 in Type | siatus,

In aummary for tha Type | commands; ith = 0andV =0,
HLD is reset. Ifh = tand ¥V = O HLD is set at the
beginning of ths command and HLT s not sampled nor is
thera an Intamal 15 me delay. {th = 0 andV = 1, HLD I3 58t
near the end of the command, an intemal 15 ma ocGurs,
and tha 279X waits for HLT tobe true. it h = 1 and V = 1,
HLD ¢ sat at the baginning of 1ha command. Near the end
al the command, after all the sieps have been issued, an
intamal 15 ms daiay occurs and Lha 279X then walts tor HLT
to nccur,

or Type Il ang Nl commands with E flag off, HLD is made
activa and HLT }s tampled untll true. With E flag on, HLD is
mads active, an Internal 15 ms dalay occura and then HLT is
sampled uniil trus,

RESTORE (SEEK TRACK 0

Upon recaipt of this command the Track 00 (TRGO) Input I3
sampled. 1f TROO is active fow indicating the Read-Writa
head is positioned over track 0, the Track Ragisiar s loaded
with zeroas and an intarrupl is generated. it THOD is not
active low, sispping pulass at a rala spactfied by tha M0
fteld are Issued until ths TFOO input is activated. At this
time ihe Yrack Fegister is loaded with zeroes and an e
termupt i3 ganerated. It the 1T input does not go activa
low aller 255 atepping puises, the 279X termninates
operation, inlgrupta, and sais lha Seek error staius bit, A
veriflcation cperation takes place it tha V flag is set. Tha h
bk aillowa the head to ba loaded at the start of command,
Nate that the Restore command is exscuted when MR
goes from an activa 1o an inactive siats.

SEEX

This command assumas that tha Track Registar contains
the track number of the current pasition ot Ihe Read-Wrile
head and lba Data Register contalns tha dasired track
numbar, The WD279% will update the Track ragtatar and
issue stepping pulses In the appropriate directlon until the

s47 BugY MY CRC
sl ERADA DAG sl
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TYPE | COMMAND FLOW

contents of 1he Track reyister ase equal to ihe contants of
the Data Register (the desired track location). A yerification
operation iakes place il the ¥ flag la on, The h hil allows the
head to be loaded at the start of the cammand. An Intamupl
is ganaraled at the campletion of 1he command, Noteé:
whan using multipte drives, ihe track ragister muat be
updated for the drive selected before sseks ars laaued,
STEP

Upon receipt of this command, the 279X issuas ona
slapping pulse lo tha disk drive. The stepping motor
directlon is the aarna as in the previcus siep command,
After a detay determined by the 1170 lleld, a varitication
takas place if the ¥ lag is on. If tha T flag is on, lha Track
Register ia updated. Tha h bit allows the head to he loaded
at the start of the command. An intarrupt s generated at
the cormpiatlon af tha command.

STEPIN

Upon receipt of this command, the 279X Igsues ane
stepping pulsa in the direction towards track 76. If tha T
fag is on, the Track Register is incremented by one. After a

TYPE | COMMAND FLOW

detay determined by the 1170 field, a varification takes place
if the V fag Is on, The h bit altows the head ta be l0aded at
the siart of the command. An intarrupt ia generated al the
completion of the command.

STEP-QUT

Upon regeipt of thia command, the 273X issugz one
stepping pulse In tha direction towards track Q. It tha ¥ 1lag
is an, the Track Register is dacrsmented Dy one. Aller a
dalay delarmined by the 110 field, a verification takes place
if the V fiag la on. The h bit allaws the head to be loaded at
the start of the command. An Interrupt is ganerated at the
complation of tha command,

EXCEPTIONS

On tha 27957 devices, the SSO output is not affected
during Type | commands, and an intemal side compars
does not 1ake place whan iha (v} Varity Flag ison.

TYPE It COMMANDS

The Type Il Commands are lhe Read Sector and Wrila
Sector commands, Prior 1o loading the Typa 1l Command
into the Command Register, the computer musi load the

_
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Sector Register with the dasired seclor numbat, Upon
receipl of the Typa il cammand, the busy siatus RBlt is sat_ It
the E flag = 1({ihis (3 tne normal case) HLD is made active
and HLT ia sampled aftar 2 15 msec delay. |1 tha E flag Ia 0,
the head is lcaded and HUT sampled with no 15 msec dalay.

When an 10 fleld is located on tha disk, tha ¥T9X compares
\he Track Mumber on tha {D fisld wlin 1ha Track Register. If
there is nat a match, the naxt encountared 10 tald s read
and a comparison [ again mada. it thare was a match, the
3getor Number of the 10 {leld is compared with tha Sector
Register. If there s not a Sector match, the next an
countered D fleld is read off 1ha disk and comparisons
again mada. If the iD fleld CRC is comact, the data fleid is
then located and will be sithar written into, or read from

ST BBY, MLAT DA LOBT
AT ALCOND HOT FOUUD &
IPATUS MTES L 8 INTRD
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547 Wil FADTLET

TYPE || COMMANDO

M

TR, RELT B
ALT Mo CORD-HQT FOUME,

ool 3
WA - SECTOR
aponERs Of 10
)

Wl e SECTON L LN TH PHLD
ATOME LENG TH W PHTERNAL
AgQ§ran

L —

TYPE |} COMMAND

depending upaon tha commangd, The 279X must find an 10
fleld with a Track numbse, Sector numbar, sida number, and
CRG within § revalutions of tha disk: othenwise, the Record
not faund status bit is set (Status bit 4) and the command |$
tamninated with an intarrupl.

gach of tha Typa 1l Commanda contains an (m} lag which
datgrmines If multiple rectrds [sectors) are 10 ba read of
written, dapending upon the command. f m = 0, & single
sactor Is raad or written and an intarmupl is genaraled at the
complation cf the command. lf m = 1, multiple records are
raad or writtan with the seclor ragister intarnally updated
so Ihat an address verification can accur an the nexi
sacord. Tha 279X will contlnue to read or write multiple
records and updata the sector register in numerical
ascanding sequenca uniil {ha sactor register exceeds lhe
aumper of saciors on tha tiack of unlil the Force Interrupt
command I8 loaded inlo the Command Register, which

. tgrminates the command and generates an interrupt.

For exampla: If the 279X ig ingtructed to read saclor 27 and
\hare ae only 26 on he rack, the sactor register exceeds
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TYPE il COMMAND
tha number available. Tha 27X will search tor § disk
revaluilons, Intemupt out, rasat busy, and set the recond not
found status bt

The Type il commanda for 279193 also contaln aide salect
compare Hags. When C = 0 (BIL 1) no sida comparison is
mada, When € = 1, 1he LSB of 1he sids number is read off
the ID Flald of the disk and compared with the contents of
the (S} fag (Bl 3 If the § Hag compares wlih the sida
number recorded In the IO tield, the 279X continues with
the ID search. If 2 comparison ls not made within 5 index
pulags, the interrupt ling is made active and \ha Fecord
Mot-Found status bit 1s set

Tha Typa Il and | commands for the 279597 contain a side
select flag (Bit 1) Whan U = 0, 550 |s updated to C.
Similarly, U = 1 updates 850 to 1. Tha chip compares tha
530 to the 1D tlatd. If they do not compare within 5
ravolutions iha intermupt line is made active and the ANF
q1atus bitis set.

Tha 27957 READ SECTOR and WRITE SECTOR corm-
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TYPE 1| COMMAND

mands Include a ‘'L’ ltag. The 'U llag, in conjunction with
tha secior length byte of the 10 Field, allows ditlarent pyte
iangths to ba Implemented in each ssctor, For IBM comv
patibility, the ‘L’ tlag shouid be 38t to & one.

READ SECTOR

ipon receipt of tha Read Sector command, the head [s
ioaded, the Busy status it sat, and whan an 1D tleid i
ancountered that has the correct track numbar, corract
sactor number, correct gige numbar, and cosrect CHC, the
data fleld i presented to the computer, The Data Address
Mark of the data fleld must be found within 30 bytes in
singte density and 43 bytas in doutla density of the last \D
{laid CRG byte; il not, the 1D lietd search is repeated.

when the flrst character of byta of the data fleid has been
ahifted through the OSR, it is transferred 1o the DR, and
DRQ is generated. When tha nexi byte is accurnulated In
the OSR, it is lransferred io the OR and another CRG is
generated. it he Compuler has not raad lhe previous
contents of 1ha OR before a new characier is transfered

12




ihat character s fost and the Lost Data Status bit is set
This sequance centinues untll the complate data fleld has
been Inputted to the computer. If there |3 a CRC error at the
and of the data fleld, the CAC arror status bitIs ast, and the
command s terminated (avern If It Is a muitiple secior
command).

At tha end of the Read opsration, the type of Data Addraas
Mark ancountared In tha data fleid ia mmconded In the Slatus
Register (BIt 5) as shown:

STATUS
BITS
1 Deletad Data Mark
0 Data Mark

WRITE SECTOR

Upon recalpt of the Wrile Sector command, the head is
“aded {HLD active} and the Busy status bit ls set When an
I fleld is encounterad that has the comect track number,
comect sector number, correct side number, and comect
CRC, a ORQ |a gensrated. The 279X counts off 11 byles in
single density and 22 bytes In double denalty from the CRC
flaid and the Write Gate (WG) output is made active if the
DRQ Is serviced (le, he DR has bean loaded by the
computen. if DRQ has not bean sarviced, the command I3
tarminated and the Lost Data status bit Is sat 1f the DRQ
has been servicsd, the WG |s made active and six bytas of
seroes in single denslty and 12 bytes In double danalty are
then writtan on the disk. At this time the Data Addrass
Mark |s then written on the disk as determined by tha 30
figld of the command as shown below:

ag Data Addrass Mark (Bt ()
1 Daleted Data Mark
0 Data Mark

The 279X then writes the data field and genamtes DAQ'a to
tha computer. It the DRQ I3 not sarviced In tima tor con-
tinuous wrillrig the Losi Data Status Bit I3 sat and a byta of
zeroas I8 written on the disk The command |8 not ter
minatad. Aftar the last data byla has baan writian on iha
dlsk, the two-byte CRC is computad Intemally and writteft
an iha dlsk followed by one bye of FE In FM orin MFM, Tha
W@ oulput ia then daasctivated, For a 2 MHz clock the
INTRQ will sat & to 12 usec after tha last CRC Dyta |3
writtan. For pantlal sector writing, the proper method ia to
write tha data and HIl iha balgnca with zefoes. By latting tha
chip Al the zeroes, arrors may pa masked by tha lost dala
status and improper CRG Byles.

TYPES il COMMANDS

AEAD ADDRESS

Upon receipt of the Read Address command, the head i3
loaded and tha Busy Status Bl is set. The nexi e+
countered 1D field ja then read in from he disk, and the six
data byles of the 1D tleld are assembled and tranaferrad to
the DR, and a DAQ |s genarated tor each byte, The aix bytas
of tha 1D tlaid are shown below:

TRACK | SIDE | SECTOR | SECTOR [ CRC [CRC
ADDA | NUMBER | ADDRESS | LENGTH | 1 2
1 ] 3 4 5 8 |

Although the CRC sharacters ara transfamed 1o \he

30 el 10 GLOCH
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TYPE 11l COMMAND WRITE TRACK

computer, the 279X checks for valldlty and the CRG emor
status bit is el If there i3 2 CRG enor. Tha Track Address of
the 1D fald is written into the sector registar so that a
comparison can be made by the host. Al 1he end of lhe
operation an intermspt is gonerated and tha Busy Status is
raset,

READ THACK

Upon raceipt of the BEAD track command, \ha head |s
loaded, and the Buay Status bit is set. Reading slarts with
iha leading edge of the first ancountered index pulse and
condlnues until ihe next Index pulse. All Gap, Header, and
daia bytes am assembled and transfermed to the data
register and OAQ's are generaled for each byte. The ac-

M:‘!_i
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cumuiation of bytes is synchronized to each address mark
ancourterad. An intermupl js generated al the complation Gf
the command.

This command has seveml charactaristics which make i
suitabje for dlagnostic purposes. They ara. no CRC
chacking |a performed; gap intormation Is included in 1he
data stream; the intema side compara ia not partormed,
and (he addrass mark detector 13 on tor the duration of the
command, Because tha A.M, detector la aiways on, wiita
splices of naise may cause ihe chip to took foran AM. tan
address mark doas nol appear on schedule with the Lost
Data status flag baing set.

The |0 AM, D llaid, 1D CRG hytes, DAM, Data and Data
CRG Hyles far sach sectar will be corract. The Gap Bytes
may be read incormectly duning write-splice tima bacaussa ol
synchronizatian.

1L v

whiie 1 CRC
Grasg CLAH

wrary FO PN OA
intm LA - CF
il van 1 fE CPC

WRITE TRACK FOAMATTING THE DISK
{Rafer o sacilonon Typa Wl commands tor {low diagrams.)

Farmatting the disk is a ralativaly simple task when operat-
ing programmed 1O or whan operating undat DMA with a
large amaunl of memory. Data and gap informaticn must be
provided at the computar inarface, Formatting the disk iz
accompilahed by positioning the RW head over the de-
sired track numbar and igsuing the Writa Track command,

ypon mecelpt of ihe Wrile Track command, the head is
jpaded and the Busy Stalus bit is set. Writing starts with
the leading adge of the first encountared index pulse and
continues until the next index pulse, at which tima the
jntarmupt is activated. The Data Request is activated {112
mediatety upon recaiving the command, but writing will not
start until after the first byte has been loaded inta the Data
Reglsier. I tha DA has not been toaded py the time tha
ingax pulsa is gncountered the operaticn i3 terminated
making the device Not Rusy, tha Lost Data Status Bltis set,
and tha intermupt is aclivated. f a byta is not prasent in the
OR when needed, abyle of zeroas ts substituted.

This sequence continues from ong indax mark te the next
indax mark. Nomally, whatever data paitem appears in the
data fegister ia wrilten on tha dlsk with a normal clock
pattam. However, if the 279X detects a dala paltern of F&
thru FE in the data regisiag this I8 interpreted as dala ad
dress marks with miasing clocka ar CAC generation.

The CRC generator is initlalized whan any daia byte rom
TYPE IIl COMMAND WRITE TRACK F8 to FE ig about to be transterred from the DR to the DSA

CONTROL BYTES FOR INITIALIZATION

DATA PATTERN - wD279X INTERPAETATION Wo2rax INTERPRETATICN ]
{N DR (HEX} I P (DDEN = 1) IN MFM (DEEN =0
00 thru F4 Write 00 thru Fd with CLK = FF \Write 00 thru F4,in MFM
F& Not Adlowed writa A1* In MFM, Presat CRG
(23] Mot Allowed Write C2°* in MFM
. : 7 Genarate 2 CAC bytas Ganerata 2 CAC bytes

F8 ihru FB \Writa Fg thru F8, Clk = 7, Presgt CRC wWrita F8 thru FB, ia MFM
FC Write FC withClk = D7 Writa FG in MFM
FD Writs FO with Glk = FF writa FO In MFM
FE wiite FE, Clk = C7, Prasel CRC write FE in MFM
FF write FF with Clk = FF write FF in MFM

+* Misaing clock transilon betwesen bits Jand 4

T AN T BT

wlil B
AYrE QF JEmO
JE1 OATa LOBY

AL A1 ke FR
it ekt €2 DL
AL 121 S0

« pMissing clock wransition between bils 4 and 5
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or by receipt of F5In MEM. An F7 paitem will generate two

" . (AC characters In FM or MFM. As a consequence, the

pattemns F5 thry FE must not appear in the gaps, data
fields, or {D flelds. Also, CAC's must be genarated by an F7
pattem,

Dlaka may be formatted In IBM 3740 of Systam 34 formats
with sactor lengihs of 128, 258, 512, or 1024 bytas.

TYPE IV COMMANDS

The Forced Interrupt command I3 generally usad to ter-
minate a multiple sactor read ar writa command or to in-
sura Type [ status in the statua register, This command can
pe loaded inte the command registar at any time. if thare is
a cument command undar axscution (busy siatus bit seth
the command will be tarminated and the busy slatus bit

T

reast,

The lower four bits of the command datermina tha condl
tlonal Intarrupt as fotlaws:

o = NotReady 1o Ready Transition
11 = Aeady to Not-Ready Transition
lz = Evary index Pulse

I3 = immediate Imarrupt

The condlitonal interrupt ia enahled whan tha comraspond-
ing bit positlons of the command {3 .'0) are set lo a 1.
Then, when the condition for interrupt Is mel, the INTRO
tine will go high signifying that the condition speciiled haa
occurred. It 13- 10 ara all set to zero (HEX DO, no interrupt
will occur but any command presantly under axecution will
be immediaialy terminated. Whon using the immediats

T C=

o
rcTil]

AUAD TRACK
RoUENCE
O
LTET)
T
el
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TYPE (It COMMAND
Read TrackiAddress
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intarrup! condition 13 = 1), an Interrupt wlll ba Immediately
genera.sd and the current command terminaied, Reading
tha status or writing to the command register will not auto-
maticaity ctear tha intermupt. The HEX DO is the only comt+
maid thal will enable the (mimedtate Interrupt {(HEX D8} to
claar on a subsequent [oad command reglater or read sta-
tus reglater operatlon. Follow a HEX DB with DO command,

Wait 8 micro sec (double density) of 16 micro sec (single
denalty} baelore jssulng a new command alter lssuing a
fotced interrupt (timea double when clock = 1 MHZ.
Loading a new command secner {han thia wlill nuttity the
forced interrupl.

Forced intarrupt atops any command at the end of an In
tarmal micro-instructlon and generatea INTRQ when the
specified conditlon ia met Forced intarmupt will wail unill
ALY operationa in  progress ara complata (CRC
calgulations, comparsa, aic.)

More ihan one conditlon may be set at a tima. If for
sxampla, the READY TO NOT-READY condition (1 = 1}
and ihe Every Index Pulse ()2 = %) are both set, ihe
rasuitant commang would ba HEX “DA" The "OR" func-
tion is performed so that eithar a AEADY TO NOT READY
or the next Index Pulse will cause an Inigmupt condition,

AEAG ADDARSS
stauence

TYPE Il COMMAND
Read TrackAgdreas

STATUS REGISTER

Upon raceipt of any command, excepl ihe Force Intamum
cammand, the Busy Status bit Is sat and ihe rest of the
status bits are updated or cleared for 1he new command. If
the Foree Interrupt Command la received when there is a
surtent command under exscullon, iha Busy alatus bit I3
resat, and the resi of the stalus bits are unshanged. It ihe
Force Interrupt command i racaived whan there ls not a
current gommand undar exacultion, the Bugy Status bit is
resel and tha rast of tha slatus blis are updated or cleared,
In this case, Status rafiects the Type | commanda.

The ysar has the optlon of reading the staius regisier
through program control or using tha ORG line with DMA or
Interrupt mathods. When the Data regisier 13 read tha DAQ
bil in the statua regisiar and tha DRQ line are automatically
resat. A write Lo the Data registar alao causes both ORQ's
to resat.

The busy bit in the status may be monitored with a
program to determine whan a command is complate, infleu

. af using the INTRQ (ine. When using the INTAQ, a busy

staius chack ls not recommended because a read of the
status regisier 1o detarmine the condltion of busy will reset
the INTRQ line.,

Tha format of the Status Reqlster is shown batow:

(BITS)

] 4 3 2 1 0

57 | S8 | S5 | 54 | s3] 827 s1 | s0

Slatus varias according to tha typs of command executed
as shown In Table 4.

Because of intamal sync cycles, cartaln tima delays mus!
be absarved when operating under programmed %0. They
arg: {{imaa double when clock = 1 MHZ

Delay Aeg'd.
Operatlon Next Cparation FM | MFM
write to Read Busy Bit 123 ; Eus
Command Reg. | {Statlus BItO) i
Write to Read Status 2Bus | s
Command Rag. | Bils 1-7 ¢
Wrlts Any Read From Dif!. o , O
Aegister Registar !

IBM 3740 FORMAT — 128 BYTES/ISECTOR

Shown below Is the 1BM singla-density format with 128
bytearsector. In order 10 format a disketta, the user must
issue the Write Track command, and foad the data register
with the foillowing vaiuas. For avery byla ta be written, thers

16
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1. NON-IBM FORMATS
Variallons In the |BM formats are poaaibie to a limited ax-
tant if the foliowing requiremenis ars met:

1} Sector size must be 128, 258,512 of 1024 bytes.

2y Gap 2 cannot ba varied from tha IBM format.

7 3bytes of A1 must ba used In MFM.

n addition, the Index Addrass Mark la not required for
operation by tha 279X Gap 1, 3, and 4 lengths can be as
short as 2 bytes tar 279X apemitlon, howevar PLL fock up
1ima, meior speed variation, write apiice ared, eic. will add
mora bytes o each gap to achieve proper operatlon. 1L is
recommended thal the 1BM loarmat be usad jor highest
systain rellability.

ELECTRICAL CHARACTERISTICS
Absolute Maximum Raiings

Valtage to any Input with

raspecttoVsg = + 7o -05V
Operating temparature = 0°C1070°C
Stomge temperatura = ~55°C Y0 +125°C

ORERATING CHARACTERISTICS {DC)
Ta = 0°Clo70°C, Vg = OV, Vgg = + 5V = .25V

M MFM

Gap | 16 bytes FF 32 bytea 4E
Gagll 11 bytes FF 22 bytes 4€
. & bytea 00 12 bytas 00
. Jbytes A
Gap HiI** 10 bytes FF 24 bytes 4E
4 bytes 00 8 bhylea OO
3byles Al

Gap IV 18 bytes FF 18 bytes 4E |

* Byta counts must be axact,
*+ Byts counts are minimum, except axactly J bytes of Al
must ba written.

NOTE: Maximum limits Indicate where permanant devicr
damage occurs, Continuoua operation at these limits is not
intended¢ and shauld be limited to those concitions
specifled in the DC Electrical characteristics.

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS
TR input Leakage 10 pA ViN = VOO
oL Qutput Laalkage 10 uh VouT = Yoo
VIH Input High Voltags 20 Y
wiL inpui Low Voltaga 08 vV
VOH Qutput High Voltage 2.4 A 10 = - 100uA
VoL QOutput Low VYeltage 0.45 A g = 18mA
VOHP Qutput High PUMP 22 A lop = —1.0mA
voLp Cutiput Low PUMP 0.2 v Igp = +1.0mA
Po Powsr Diasipation 75 w All Qutputs Open
Rpy Intemnat Pull-up* 100 1700 . ViN = OV
Ice Supply Cusmrent 70 150 mA Al Culputs Open

* intemat Pullup resistors on PINS 1, 17, 18, 22, 4,37 and 40, Also pln 25 on 2791 and 3.
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. TIMING CHARACTERISTICS
Ta = 0°Clo70°C.Vgs = OV, Ve = +5V = 25V
READ ENABLE TIMING

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS
TSET Setup ADDH&CStuﬁE S0 nsac
THLD Hold ADDR & CS from FE 10 nsec
TRE BB Pulsa Width 200 nsec Cy = 50p!
ToRR DAQ Reset from AE 100 20 nags
TiRA INYRQ Reset from 500 2000 nsec See Nota
Tpacs Data Vaild trom 100 200 nsac CL = 50pt
TooH Data Hold From AE 20 150 neas C = S0pt
WRITE ENABLE TIMING
I_ SYMBOL CHARACTERISTIC MIN, TYP. MAX. UNITS CONDITIONS
TseT Satup ADDA & CS to WE 50 nsac
THLD Hold ADDR & CS from WE 10 nsec
TWE WE Pulsa Width 200 nsec
TDAA DRG Resst from 100 200 ngec
TIRR INTRC} Resat trom WE 500 2000 nsec Sea Note
DS Data Satup to WE 150 nasc
ToH Data Hold frem 50 nage

prar— . an o-u--s,f_———l
a s

_.._...—u,...-___—-|

a c':o
a1 .

wont 1 8 ey o PEAAALHTLY THD LOW A
Feant DAL AT Wi CLGER © P

R [ WRET CASEI
ha Ml

urM o )Y el

Dara

e Ay EEGA OCCAE A1 | WG DF COULASD
o FavLe ADGL HeGEGATLE THAT IHq Bfa R e

S Pebill AP eDICATER THAT P BaTL LGMTEN fay AR LD

o # aLLi EDOHL WWHCATEE FHaT el Gale AAGETER kS AT

43 MEAD

1 AL R IwCALT CASEL .
I
"

b

i
R

— -

MOTE 1 T3 MaT B s NTLY 1RO IOH,I' EI T

e VI DA & i 100 SEC 1R FRACH O Db
REQETEA LR CAIDT HEAD T4 MECSTER UNIL
T w05aC i M 4FTER T AiG EDO] OF
AEGATEM §TATUY
0 i ar

‘a1 ) kT 11l C
A
o e

Chakranl
wl ki i LR SCHE M ARG WP TH M
LATRA THEBE RG wdH CLE

A mall DER 0883 Wik O

T} AAE DO,
o ocm . e
DR M DR A TS THAT Trd Gl AGIETER 4 LMFTY
ot FaqLimal EDQR ThOICACLE TraE Tl QuTe AECISTER M LOADED
wi A0GA, oA T] Tl 1N OF & COMMANG

IMQ FaLLG ROA: eOCL e Thal Tal Cowiuasd MEGETIR
o W t0

AEAD ENABLE TIMING
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STATUS FOR TYPE il AND Hl COMMANDS

AIT NAME

MEANING

57 NOT READY

This bit whan sat indicalas the driva is not ready. When 1
This bli & an inveried copy af the Ready input and ‘ared’
will not axecuie uniess the drive is ready.

eget, It indlcates thal the driva is ready.
with MR. Tha Typa IL and It Commands

M --.

INPUT DATA TIMING )
SYMSOL CHMARACTERISTIC MIN, TYP. MAX. UNITS CONDITIONS
TP faw Foad Pulss Width 100 200 neec
Tac Faw FMead Cycte Time 150G 2000 nsec
WRITE DATA TIMING: {ALL TIMES DOUBLE WHEN CLK = 1 MHZ (NQO WRITE PRECOMPENSATION)
SYMBOL CHARACTERISTIC MM ™P MAX, UNITS CONMDITIONS
TwWpP Writs Data Pulse Width 400 500 600 nsec FM
200 250 300 nsec MFM
Twa ‘Write Gate to Write Dala 2 . psec FM
1 usat MFM
TWF ‘Write Gate off from WD 2 HSRC FM
1 H38G MFM
MISCELLANEOUS TIMING:
SYMBOL CHARACTERISTIC MiM, TYF. MAX, UNITS CONDITIONS
TCD4 Clock Duty {law} 230 250 20000 nsec -
TCDy Ctock Duty (high) 230 250 20000 naec
TsTP Step Putse Qutput Aaoréd usec Sae Nats
ToliRp Otr Setup to Step 12 usec + CLK ERROR
TMR Master Reset Pulsa Width 5D uS8s
Tip Indax Pulse Width 10 usec Sen Nate
apw Read Window Puiss Width Input 0-5V
120 00 nsec MFM
240 1400 nses FM = 15%
Pracomp Adjust 100 X0 nsec MFM
WPW write Data Puise Width Precomp = 100 nzac
200 300 400 nsec MFM
WPW Write Data Pulse Width Pracomp = 300 nsec
BOO 900 1200 nsec MFM
Lole] Free RAun Voltage Controlled 6.0 MHz Coxt =0
QOsclllator. Adjustable by axt, 40 MHz Cext = 35 pf
capacltor on Pin 26
Pump Up + 25% 50 MHz PU = 2.2V
vea Caxt = 35 pf
Pump Down - 25% 30 MHz PO = 02v
Caxt = 35pf
vEO 5% Change Voo 38 42 MHz Caxt = 35 pf
Ta = 15'C a5 MHz Caul = 35pf
Caxt Adjustable axtemal capacitor 20 45 100 pf VGO = 4.0MHZ
nem
RCLK Derived read clock VCO = 4.0MHz
= YCO + 8,16,32
500 KHz GDEN = 0
58 =1
250 KHz ODEN = 0
B8 =0
250 KHz ODEN =1
28 =1
125 KMz DDEN =1
2B =0
PUIDON PUIBD time on 250 ns MFM
{pulas width) 500 na FM
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* FROM STEP RATE TABLE

Table 4, STATUS REGISTER SUMMARY

ALL TYPE | READ READ READ WRITE WRITE
ar COMMANDS ADDRESS SECTOR TRACK SECTOR TRACK
57 | NOT READY MOT AEADY NOT READY NOT READY NQT READY NOT READY
SE | WRITE 0 [¢] ¢ WRITE WRITE
PROTECT PRATECT PROTECT
S5 | HEAD LOADED 0 AECORAD TYPE 0 i} 0
54 | SEEK ERROR ANF RNF 0 ANF 0
53 | CRC ERRCR CRC ERROH CRC ERACA 0 CAC ERROR o
82 [TRACKQO LOST DATA LOST DATA LOST DATA LOST DATA LOST DATA
31 | INOEX PULSE DRQ ' DRQ DRQ DRQ DRQ
S0 | BUSY BUSY BUSY uUsY BUSY BUSY

STATUS FOR TYPE | COMMANDS

BIT NAME MEANING

S7 NOT READY This bit when sel Indicates the drive ts not ready. Whan reaat H indicates ihat the drive I8 ready.
This bit is an inverted copy of tha Ready input and logically "ored’ with MR.

36 PROTECTED Whan set, Indlcates Write Protect is activated. This bitis an inverted copy of WAPT input.

55 HEAD LOADED

whan set, it indicates tha head is loaded and engaged. This bit Is a logical “and” of HLD and HLT
signals.

$4 SEEK ERROR

When set, {he dasired track was not verilied. Thig bit Is reset 10 0 when updated.

S3 CRC ERROR CRC sncountered in 1D fleid.

$2 TRACK 00 When set, Indicates Read/Write head I8 positioned to Track 0. This bit is an invarted copy of the
TROG input.

51 INDEX Whan set, indlcatas index mark detected from drive, This bit is an inverted copy of the (P input,

S0 BUSY wWhen set command I8 ln progressa. Whean reset no command is in progiess.

M
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STATUS FOR TYPE Il AND HI COMMANDS

-

BIT NAME

MEANING

(57 NOT READY

This bit whan gel indicates the drive is nal ready. Whan reset, it Indicates tha tha driva is ready.
This bit Is an inverted copy of the Ready input and ‘ored’ with MR. The Type }l and 1§ Commands
wlll not execute uniess the driva is raady.

56 WRITE PROTECT

On Fead Record: Not Usad. On Raad Track: Not Usad. On any Writa: It indicatas a Wrile Protect,
This bit is rasel when updatad.

35 RECORD TYPE

On Read Pecodd: 1t indlcates ths recard type coda fram data llald address mark. 1 = Dalaled
Data Mark. 0 = Data Mark. On any Writa: Forced to a Zerg.

S4 RECORD NOT

when sat, It indlcates that ths desired track, sector, o slde werd not found. Thig bil is resat when

FOUNL [ANF} updated.
53 CRC ERADOR \f Sa is sel, an amor (s tound in one oF More 1D fletds; olherwlsa H indlcates arror in data fleld. This
bit |3 reset when updated.
52 LOST DATA When =&, it indlcatas the computer did not respand 10 DRQ in ane byle tima. This bit Is rased 1o

zoro when updated.

S1 DATA REQUEST

This bit Ia a copy of 1ha OAQ output. When set, it indlcates tha DR s fullan a Rsad Operation of
{he DR ia empty on 8 Writa oparation. This Bit is resst to zare when updated.

S0 BUSY

Whan sat, command s under sxecutlon, Whan raset, no comimand is under axecution.

SUMMARY OF ADJUSTMENT PROCEDURE

DATA SEPARATOR

WRITE PRECOMPENSATION

1y Set TEST (Pin 22 to a loglc high.

2)  Strobe MR(PIn 19),

3) 5et TEST (Pin 22 to alogic low.

4) Observe pulse width on WD {PIn31).

5} Adjusl WPW (Pin 33 for desired puise width {Precomp Valua).
g Set TEST (Pin 22 toa logic high.

1) et TEST (Pin 23 to alogic high.

7 Stroba MR (Pin 19). Insura ihal &8, and DDEN ara set property.

3 Sat TEST (Pin 22 to alogic low.

4 Obserye Pulse Width on TG4 (Pln 290,

& Adlust RPW (Fin 18 {or 118 of the read clock (250n3 for 8" DD, 500na lor 5% " 0D, ate.).

6 (Qbasrva Frequency on DIAC {PIn 16).

7y Adjust variable capaclior on VGO pin for Cata Aata (500 KHz lor 8" DO, 250 KHz for §va " DO, etc).
& Set TEST (Pin22) to a loglc high.

HOTE: To maintaln intemal VCO opemtion,_lﬁéura that TEST = 1 whenaver a master reset puise is é.pplied.

22




