o Stock number 301- 117

The 2797 is a single chip floppy disc drive formatter

-and controller using the latest n-channel MOS LSl .

technology. It incorporates control circuitry com-

patible with the older 179X types, with the addition

of an internal data separator and write precom-

‘pensation circuitry. Frequency-Modulated (FM)and "+~
odified-Frequency-Modulated (MFM) operation '
possible for single and double density modes on
oth 8in and 5V in drives. A side select output is

Q' available allowmg operatuon of double sided
d 'ves .
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'Absolute maxnmum ratmgs

‘lVoitage on any input with respect to Vgg :
+15V to ~0.3V

C.N* and Cour all other pins grounded 15pF

'Operating temperature range _0Cto +70°C~ :
.Storage temperature range ___

‘Features
@ Single +5V supply : ST R PR AN S
On-chipPLLdataseparator ~ ~ .~ .| - swe[s]
- On-chip write precompensatlon Ioglc i e g
‘Single density IBM3740 FM Formatand . . | e EE N
Double density {BM 34 MFM Format e e P
‘Automatic seek with Verify : e N ]
Multiple sector Read/Write '
Programmable control of Track-to-Track
~access and Head load timing
- Software compatible with 179X series
:Side select output.

- orcie]

TOPVIEW =

Parameter Conditionsm e

Input leakage

Vin=Vcc -

Output leakage

Vour=Vec

Input High Voltage

Input Low Voltage

Output High Voltage

lo=-100pA

Output Low Voltage

~lo=16mA

Output High Pump

op = “1-0"“’5151 gt

‘Output Low Pump .

lop=+1.0mA

‘Power Dissipation

- Alloutputs open

Internal Pull-up

“Viy =0V Note 1

Supply Current

‘ All outputs open

Note 1: These internal pull-up resistors are on Pins 1, 17, 22, 25, 37 and 40:




Table1 Pin desngnatlons

b Pin : ) -
Number Pin Name Symbol ; Function v
a1 ENABLE PRECOMP. ;- ENP - A logic high on thrs input enables wnte precompensahon to be performed on
o ' L "the Write Databutput. . ;
19| MASTERRESET MR | Alogic low (50 microseconds min. ) on this mput resets the device and loads
! S ; ' % | HEXO3intothe command register. The Not Ready {Status Bit 7) is reset during
| MRACTIVE. When MR is brought to a logic high a RESTORE Command is. |
executed, regardless of, the state of the Ready s;gnal from the dnve Also HEX
01 is loaded into sector register. - : ‘
20 POWER SUPPLIES Vss Ground
21, i Vee +5V £65% L
 COMPUTER INTERFACE: ‘ : T :
w2 00| WRITEENABLE | WE - A Ioglc low on this mput gates data on the DAL into the selected reglster when‘:’
R islow.
3 | CHIPSELECT TS A logic low on this input selects the chip. and enables computer
o communication with the device.
4 READ ENABLE RE . A logic low. on this input_controls the placement of data from a selected
: ' register on the DAL when CS is low.
5,6 REGISTER SELECTLINES | AO0, Al These inputs select the reglster of receive/transfer data on the DAL ||nes under
iy RE and WE control: . : B 7
: T3 A1 A0 RE WE ‘
00 0 ... StatusReg - Command Reg .-
0 0 i TrackReg ' Track Reg 3
0 1 0 -'Sector Reg - . Sector Reg
; e : 0 1. Data Reg Data Reg L
i 7-14 DATA ACCESS LINES DALO-DAL7 : Erght bit bi-directional bus used for transfer of commands status;.and data. -
24 CLOCK ) CLK This input requiresa free-running 50% .duty cycle square wave: clock for
: i R internal timing reference, 2 MHz = 1% for8in dnves 1 MHz + 1% for 5’/am
R floppy disc drives. ’
38 | DATAREQUEST DRQ This output indicates that the Data Register contains assembled data in Read
i : ‘ operations, or the'DR is empty in Write operations. The S|gnat is reset when»
serviced by the computer through reading or loading the DR. - : ! :
e 39 ~ ,INTERRUPT REOUEST INTRQ This output is set at the completion of any command and reset hen the.
- Status register is read or the Command register is writtento, o e
FLOPPY DISK INTERFACE: L : : Fe i
15 STEP STEP © ‘The step output contams apulse for each step ;
16 DIRECTION DIRC Direction Output is-active high when steppmg in, actnve tow when teppm
g L out.:
7 5Vain, 8in SELECT 5/8 This input selects the mternal VCO frequency for use wnth 5’/4|n dn
i : drives.
218 READ PULSEWIDTH RPW An external potentiometer tied to thns mput controls the phase comparator
L SRS i within the data separator.
22 . TEST - TEST A logic low on this input allows adjustment of external reststors by enabhng
e . : internal signals to appear on selected pins.
23| PUMP. - PUMP High-impedance output signal which is forced htgh or low.to. mcrease/decrease
. o B the VCO frequency:
.25 | SIDESELECTOUTPUT | SSO The logic level'of the Side Select Qutput is directly: control!ed by the S' ﬂag in
RO . : Type Il of IIl commands. When U =1, SSO.is set to alogic 1. When b ‘0
e SSO is set to a logic 0. The SSO is compared with the side information in the
L Sector 1.D. Field. If they do not compare Status Bit 4 {RNF)-is set. The Side
Ser "Select Output is only updated at the beginning of a Type Il or 1li command It is
. forced to a logic 0 upon a MASTER RESET condition.
26 VOLTAGE-CONTROLLED VvCO An external capacitqr tied to this pin adjusts the VCO centre frequency‘
OSCILLATOR
27 .RAWREAD RAWREAD The data input srgnal directly from the drive. ThIS 1nput shall be a negatwe'pulse
S ‘ ‘ for each recorded flux transition. i
28 | HEAD LOAD - HLD The HLD output controls the loading of the Read-Write head agalnst the|
29 | TRACK GREATER . TG43 This output informs the drive that the Read/Write head is positioned between
© o THAN A4S tracks 44-76. This output is valid only during Read and Write. Commands. * |
 WRITE GATE WG This output is made valid before writing is'to.be performed on the disc. . -
! WRITE DATA WD A 250ns: (MFM) of 500ns (FM) output pulse per flux transition. WD contams‘
R -the unique Address marks as well as data and clock m both FM and MFM
e formats. :
-READY: READY - This input indicates disc readiness and is sampled for a loglc hlgh before Read
R { or Write commands are performed. If Ready is.low the Read or Write operation
is not performed and. an ‘interrupt. is generated. Type. | operationsare |
Sl performed regardless of the: state of Ready The Ready mput appears in
g 1" inverted format at Status Registerbit 7.
.33 WRITE PRECOMP WPW An external potentiometer tied to this input controls the amount of ielay int
WIDTH ; Lo Wirite precompensation mode. -
34| TRACKOQO - TROO This input informs the WD2787 that the Read/Wnte head ls posmoned O\Ief
5 i - Track 00, j L]
35 {NDEXPULSE 13 This input informs the WD2797 when the index hale is encountered on the

dISC




Pin i :
Number | Pin Name Symbol Function
36 WRITE PROTECT WPRT Thls mput is, s‘a A 'léd whenever a Write Command is receuved A Ioglc low
.| terminates the corh”m‘and and sets the Write Protect Status bit.
37 DOUBLE DENSITY DDEN " This input pin selects either single or double density operation: When DD EN =
, 0, double density is selected, When DDEN = 1, single density is selected.
40 HEAD LOAD TIMING HLTFZ“ ‘ When a logic high.is found on the HLT input the head is assumed t be'
TRTETA CEEPRRTLRS § ~:engaged Itis typically, denved from a 1 shot triggered by HLD. e

- General description

The WD2797 is an N-Channel Silicon Gate MOS LSI

device which performs the functions of a Floppy

" Disc Formatter/Controller in a single chip imple-

mentation. The WD2797, which can be considered

" the end result of both the FD1771 and FD1797
" designs, is IBM 3740 compatible in smgle density

'mode (FM) and System 34 compatible in Double

- Density Mode (MFM). The WD2797 contains all the
. features of its predecessor the FD1797 plus a high
~ performance Phase-Lock-Loop Data Separator as
- well as Write Precompensation Logic. In Double

" 'made as close as possible with the computer inter-

“ pins from any one to another.

multiplexed bus with other bus-oriented devices.

. "outputs. The outputs will drive one TTL load or
" three LS loads.

‘. double sided drives.
' Organisation
- trated in Figure 1. The primary sections include the

interface.

' the Write Data output during Write operations.

" Data Register to the Data Shift Register.

onto the DAL under processor control. "

disc Read, Write and Verify operations. The Track

“ ' DAL. This Register should not be Ioaded when the

_Sector Register (SR) — This 8-bit reg|ster holds the
“.address of the desired sector position. The con-
" tents of the register are compared with the re-

- DAL. This register should not be Ioaded when the

- Command Register (CR) — This 8-bit reglster hoids
~the command presently being executed. This regis-
- ter should not be loaded when the device is busy
“ unless the new command is a forced interrupt. The

. 'Density mode, Write Precompensation is automati- -
_ cally engaged to a value programmed via an exter-.
_ nal potentiometer. In order to maintain compatibil- -
“ity, the FD1771, FD1797 and WD2797 designs were .

' face, instruction set, and 1/0O registers being iden- -
tical. Also, head load control is identical. In each

: " Status Register (STR) — This 8-bit reglster holds
| case, the actual pin assignments vary by only a few :

', device Status information. The meaning of the

' The processor interface consists of an 8-bit bi-
" directional bus for data, status, and control word

“transfers. The WD2797 is set up to operate on a "/ CRC Logi¢c — This logic is used to'

‘generate the 16-bit Cyclic Redundancy Ch
. {CRC). The polynomialis: Gix) =

‘ previously executed. This register can be re
““'the DAL, but not loaded from the DAL.'

" The WD2797 is TTL compatible on all inputs and

~ CRC register is preset to ones prior to data‘ belh
- shifted through the circuit.

-: Arithmetic/Logic Unit (ALU) — The ALU is a seria

. . The 2797 has a side select output for controllmg

. The Floppy Disc Formatter block diagram is musﬁfv © used for register modification and

2! . with the disc recorded ID field. -

_ parallel processor interface and the Floppy Disc " Timing and Control - All computer and Floppy Dis
“V@;Data Shift Register — This 8-bit register assembles h i
" serial data from the Read Data input (RAW READ) -

. during Read operations and transfers serial datato ' AM Detector — The address rhark detectof

‘ - 1D, data and index address marks dunng
. Data Register — This 8-bit register is used as a' " write operations. 3
“holding register during Disc Read and Write opera- 1 Write Precompensation — enables wri
" tions in Disc Read operations the assembled data = =
" byte is transferred in parallel to the Data Register
 from the Data Shift Register. In Disc Write opera- - ..

. tions information is transferred in parallel from thel ‘ Data Separator -2 h'gh performance Phase Lock

"~ Loop Data Separator with on-chip. VCO».kand phas
comparator allows adjustable frequenc
5‘/4|n or 8|n Floppy DISC interfacing.

I '}‘,When executing the Seek command the Data Reg—v L
ister holds the address of the desired Track posi- .
tion. This register is loaded from the DAL and gated ﬁ

Register can be loaded from or translated to the

device is busy.

corded sector number in the ID field during the disc
Read or Write operations. The Sector. Register
contents can be loaded from or transferred to the

device is busy.

command register can be loaded from the DAL, b
not read onto the DAL. T

Status bits is a function of the type of command

ch

X+X +,

The CRC includes all information startmg Wil
address mark and up to the CRC characters."

comparator, incrementer, and decrementer and i

interface controls are generated through this Ioglc
The internal device tlmmg is generated from a
external crystal clock. .

pensatlon to be performed on ‘the Wri
~output.

' Track Register — This 8-bit register holds the track :
_number of the current Read/Write head position. It =~ "
| is incremented by one every time the head is ..

| stepped in (towards track 76) and decremented by
' one when the head is stepped out (towards track

.. 00). The contents of the register are compared with .-
"~ the recorded trja,ck,‘numb‘er;in the 1D field during -




Figur‘ef Block diagram
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Processor mterface

eight Data Access Lines (DAL) and associated con-
trol signal lines. The DAL lines are used for transfer

the 2797 controller. These lines are three-state

buffers that are enabled as output drivers with (3

and. RE active low or act as receivers with CS and

WE active low.

When transfer of data with the Floppy Disc Control-

ler is. requured by the host processor, the device

address is decoded and.CS is made low. The.

operation are interpreted as selecting the following
registers:

A0|  Read(RE) |  WRITE(WE)
.0 | Status Register Command Register
i1 [ Track Register Track Register

0. | Sector Register Sector Register
1| Data Register Data Register

ppears as. status bit 1 durmg Read and Write
perations. -

" byte is transferred in parallel to the Data Reg|ster

. the processor. If the Data Register is read after one

readout, the Lost Data bit is set in the Status
‘Regl'ster The Read operatlon contmues until the

The: processor . mterface is ach|eved through the‘;f

of Data, Status and control words into and out of

‘address bits A1 and A0, combined with the signals .
RE during a Read operation or WE during a Write "

‘Durmg Direct Memory Access {DMA) types of data -
“transfers between the Data Register of the WD2797
nd the processor, the Data Request (DRQ) output
is used in Data Transfer control. The signal also

' The 2797 has two modes of operation according to *
“the state of DDEN (Pin 37). When DDE! DEN = 1, Single .~

- Density (MFM) is selected. In either case, the CLK

“_input (Pin 24) is set at 2MHz for 8in or 1MHz forf
. blaindrives.

On Disc Read operations the Data Request is actl-,ﬁf o
ated (set high) when an assembled serial 'input

+This bit is cleared when the Data Register isread by L

‘:,“'or more characters are lost, by havmg new data .-
" transferred into the reglster prior to processor -

.- On Disc Write operations the data Request |s acth
- vated when the Data Register transfers its contents
. to the Data Shift Register, and requires a new data
- byte. It is reset when the Data Register is loaded

““"with a new command. In addition, INTRQ is gener;

o proper value. The 5/8 input (Pin 17) is used to select

i selected; when 5/8 = 1, 8in dnve data separation |s

fselected
Clock (24) 5/8(17) Drive
1 - 8in
0 . BVain

end of sector is reached.

with new data by the processor. If new data is not -
loaded at the time the next serial byte is reqmred‘ ;
by the Floppy Disc, a byte of zeroes is written on
the disc and the Lost Data bit is set in the Status.‘
Register. ‘
At the completion of every command an INTRO |s‘
generated. INTRQ is reset by either reading the.
status register or by loading the command register

ated if a Force Interrupt command condition is met

Density (FM) is selected. When DDEN = 0, Double

‘The internal VCO frequency must also be set to the-

data separator operation by internally dividing the
Read Clock. When 5/8 = 0, 5%4in data separation is




