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General Information D3STD-~711

SECTICH 1
1.0 GENERAL INFORHMATION
1.1 DSTD Series General Description

The dy-4 DSTD Series of Z8C/STD-BUS compatible products was
designed te satisfy the need for high performance microconputer
modules that could be quickly and inexpensively integrzted into a
variety of end-user applications. Tnhe popular STD-BUS motherooard
interconnect system concept provides expandability as needs
change. Support by numerous manufacturers provides the user with
a cholce from scores of compatible products.

The modules for the Z80/STD-BUS are a compact 4.5 x 6.5 inches
(11,43 X 16.51 ¢m) which provides for system partitioning by
functicn, i.e. CPU, HMemory, I/C, etc. dy-4 SYSTEMS has oeen aole
L0 combine most popular functions on single cards te reduce
System card count and cost, In addition, we pride our deaication
to quality and innovation; delivering reliable soluticns to
temorrow's problems,

1.2 DSTD-711 Features

The DSTD-711 combines two necessary system functions ¢n & single
card: Floppy Disk Contrel anc Dynamic Ram.

In typical development system and data prccessing applications, &
disk based operating system is required. Today, tnese zystems
are usually configured with 64K bytes of main memory; the maximum
allowed with an eight bit microprocesscr. By compining toth
these functions on & single card, total system card count, and
cost usually, are reduced.

The Floppy Disk Controller Section utilizes a Western Digital
WB1797B02 whnicn provides the user with macro-level disk contrel
commands greatly simplifying the manipulation of data on botn 5-
1/4" and 8" floppy disks. Various sector size, stepping rate,
head movement, read/write and format opticons c¢an oe programmed
using one of its 11 command types. {Complete programming details
are included in Appendix E.)

The DSTD-71%1 includes a four bit wide Drive Select Register
wWwhich can be used with both radial ang binary select type floppy
disk drives. A& tweo Dit register allows selection of single and
double sided drives for bota 5-1/4" and & types. Finally,
another two bit register allcws the user to gynamilcally select
the density and size of drive to be used.
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The DHA Section incorporates a Zilog/Mostek DMA Controller that
provides a closely coupled data transfer capability between main
memory and the Data Port of the Flecppy Disk Contrcller. Although
datz transfers can be performed under processor ccontrol, (either
in a polled or interrupt driven mode,) the DMA simplifies this
jeb and allows the processor to d¢o other jobs during data trans-
rer. The DHMA may also be used for memcry - memory transfers.

1.3 Configuration by Part Number

DSTD=-T11 part numbers subscripted with the letter 'A' doc not
include the Dynamic Memory Section. A '=2.5' subscript inciczates
that the card is rated for 2.5 MHz operation; a '-4.0'" subscript
indicates 4 MHz operation.
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SECTION 2
. 2.0 FUNCTIONAL DESCRIPTION
2.1 Use/Application

The DSTD=-711 is usually one of several cards configured in a
software development system utilizing CP/M as the DO0S. This
System can include as few as two cards: a DSTD-102 providing Z80
CPU, Z80 SIO {twec RS-232C Channels,) and bootstrap PROMS, and the
D3TD=-711. The dy-4 SYSTEMS implementation of CP/M incorporates
several features wnich make 1t faster and more convenient to use
than most. Because 1t can be bought to work directly on this
combination of hardware, it is recommended.

2.2 Floppy Disk Controller Section

The Floppy Disk Controller Section on the DSTD-711 includes
digital data separation, Wwrite precompensation, drive select,
density select and side select circuitry which allows the use of
single or double density, single or double sided, soft sectcred
5=1/4" or 8" floppy disk drives.

Only Shugart compatible interface floppy drives can be used.

. The I1/0 Base Port st which the DSTD-711 can be strapped is
described later in Section 3 - 3. Table 2 - 1 below defines
these ports and their use.

TABLE 2 -1

PORT ALLOCATION

Base Port+0: R/W 1797 Command/Status Register
Base Port+1t: R/W 1797 Track Register

Base Port+2: R/W 1797 Sector Register

Base Port+3: R/W 1797 Data Register

Base Port+i4: R/W DMA Command Register

Base Port+5: W/0 Drive Select Register
Base Port+6: W/0 lode Register
Base Port+7: W/0 Memory Page Select Register
Where: The register may bte both read from and written to

=, =
~
=
Inn

The register may only be written to, (reading these
registers has no effect on tneir contents)

Complete programming information for both the Western Digital
. WD1797B02 and Mostek/Zilog DMA are included in the appendix.
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Tne D3TD-711 may pe used in an interrupt driven mode either by
itself cr with other interrupting devices, (where its location
within the STD BUS PCI/PCO chain must be nearest the processor to
aveld data lost errors from the 1797 date register.) The power-
ful Z80 Mode 2 interrupt type may be used if interrupts are
generated by the Z-80 DMA.

2.2.1 Drive Select HRegister

The drive select register is used to select which drive on the
flecppy disk cable daisy chain should respond to commands from the
controller. A 3ix bit non-inverting lateh is used te hold this
information., Four bits select the drive and two bits select the
side for 8" and 5-=1/4" drives.

The drive select data in this register is passed directly %0 the
drive interface cable. Since the drive select lines are active
low, to select drive 0 you would place 1110B in the lower four
bits of the Drive Select Register.

Most eight inch drives decode one of four vits (active 1lcw at
the interface) and thus allow up to four drives to be acces-
sed. Five 1inch drives reserve pit three for 'motor con' and
thus typically only access three drives. The DSTD-711 wutili-
zes an coctherwise unused pin 50 on the drive cable connector,
for the drive-four select so that four drives may be used in
systems tChat use a combination of eight and five inch drives.

In systems using four drives, pln 50 on the connector from the
controller cable at the fourth drive must be Jjumpered to Lhe
drive-four select pin on the floppy disk drive (pin 32.) This
connection should be made instead of the normal Jumper block
between pairs of pins to select drives one through three, (pins
26, 28, and 30 on Shugart compatible drives.)

Table 2 - 2 below summarizes the standard drive select values
used with eight inch floppy drives.
TABLE 2 - 2

DRIVE SELECT VALUES
(Radial Select Technique)

Binary Hex

Drive O or 'A': 1110B QEH
Drive 1 or 'B': 1101B ODH
Drive 2 or 'C': 1011B OBH
Drive 3 or 'D': 01118 Q7H

Some drives allow binary selection., This technique is also sup-
ported on the DSTD-711. A bit pattern is presented to the drive
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wnich is in binary code, i.e. 1110B for one, 1100B for three,
10108 for five., etc. (Remember that drive select is active low.)
In this way up to 15 drives which are equipped for this decoding
method may be accessed.

The bDbit patterns written to select drives one through three in
a five inch drive system are identical. The DSTD-711 automati-
cally sets the motor on signal at the drive interface when
the 5" mocde has peen loaded into the Mode Register,

Double sided drives make use of another set of bits in the Drive
Select Register. To enable the second side of eight inch drives
oit four is set to O, to access the second side of five inch
drives, bit five is set to 0. Table 2 - 3 below defines all bits
used in the Drive Select Register.

TABLE 2 - 3

DRIVE SELECT REGISTER BIT DEFINITICH
(Base Port + 5)

Bit 7 Bit 6 Bit 5 Bit &4 Bit 3 3it 2 Bit 1 3it C

n/a n/a S35-5" 38-8" D33 D52 DE1 DSO

Where: 535-5"

It

1T if side zeroc, 0 if side one wanted for S5-1/4%

drives

S5-8" = 1 if side zero, O if side one wanted for &V
drives

DS0-~1 = Drive select value as described in TABLE 2 - 2

The data written to the drive select register may 0ot be read
back directly. You should keep this data in RAM memory 1if it
heeds to be determined by your application program at a later
time.

2.2.2 The Mode Register

The mode register is used to select the size and density of the
drive to be used. Only two bits of the word written are
interpreted. (This makes storage of four drives worth of infor-
mation 1in a single byte possible; rotating this byte twice far
each drive number will position the correct value in cits zero
and one.)

Bit 0 sets the drive's size and bit 1 sets the density. a
one selects either an eight inch or double density setting, a
zero selects a five inch or single density setting. A complete

word is described in TABLE 2 - 4 below.
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TABLE 2 - 4

MODE WORD BIT DEFINITION

Drive 3 Drive 2 Drive 1 Drive O
bits 7.6 bits 5,4 bits 3,2 bits 1,0
densityisize densitylisize denstyisize densitytsize
As  an example, suppose drive three was eight inch double
density, drive two was five inch single density, drive one was

five inch double density and drive zero was eignt 1inech single
density, the Mode VWord, (which could be stored in memcry,) would
look like this:

11 60 10 01

This pattern could be fetched from memory when required and
rotated twice for each drive {(other than zero) that was to¢ be

set. If all the drives were the same, the mode register need
onhly be set once. Leep in mind that on reset, the register
contains 00, this would be interpreted as 5", single density.

2.3 DMA Section

The interrupt request line from the WD1797 is fed to the ready
input of the DMA to signal when a byte is ready (or required) %o
be transferred to (or from) the DMA.

dy-4 SYSTEMS STD BUS Motherboards (and STD Modules with cn-board
DMA devices,) incorporate a multiple DMA feature that zllowus more
than one DMA device to be used in the same systemn. This feature
is important to note when configuring the DSTD-711 for operation
in your system, If you are using a backplane whnich does not
incorporate this capability. the informaticn in Section 3 - 5
should be noted.

2.4 Dynamic RAM Section

The DSTD-711 includes 64K bytes of Dynamic Hemory which can be
enabled in 8K byte pages by writing a '1' to the appropriate bit
of the Page Select Register, Likewise, loading a '0' intoc the
Page Register bit disables the page. The Memory on the DSTD=711
is disabled after a reset or power-on. Table 2 - 5 pbelow
describes this feature.
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TABLE 2 - 5

PAGE REGISTER BIT ASSIGHMENTS
Base Port + 7

Address Range

¢ E0QO0 | CO00 4 AQOO © 8000 ! 6000 ! 400D ' 2000 ! CDOO

!\ FFFF | DFFF | BFFF | O9FFF | 7FFF | SFFF | 3FFF | 1FFF
BIT 7 & 5 4 3 2 1 0
2.5 Installation Guidelines

The ground reference for the DSTD-711 is taken from pins three
and four ang NCGT from the auxilliary ground at pins 53 and 54

next to the +/-12v at pins 55 and 56, The user is urged Lo
connect his +/-12v supply ground with the +5v supply ground at
the source to avoid drifting. This condition will result 1in

unreliable performance of the DSTD-T711,

Pin one ¢of <the drive cable connector jis located next Lo the
card ejector, Reversing this connection will cause you much

frustration. Since all the odd pins are grounded, a reversal
cf the cable brings all the active low logic lines (such as
drive select, head load, write,) ACTIVE. Any drive with

power on and diskette inserted will be 'erased' at the current
track location. Before inserting a diskette in a newly config-
ured system 1t is wise to close the door without a diskette
inserted and cobserve the drive select-head load lamp. If it comes
on, you have misinstalled the drive cable.

The cable wused between the D3TD~711 and the drives is 50 wide

for eight inch and 34 wide for five inch drives. In the case
of five inch drives, the connector should be offset towards the
pin 50 side of the nheader. For ccmbination systems, 34 posi-

tion edge connectors for five inch drives should be installed on
that section of cable while 50 position connectors for eight
inch drives are attached across the entire width of the cable.
This cable should be kept as short as practical but in nc event
be longer than 87,

The DSTD-711 is designed to control soft sectored diskettes
only, sector pulses presented at pin 24 from drives capable of
using hard sectored diskettes are not required and may cause
unreliiable performance. This trace should be cut on the drive if
hard sector index pulses are generated by the drive.

Likewise, pins 48 and 50 present separated data and clock to the
interfzce, (remember that pin 50 is sometimes used as the drive
four select in systems with four drives.) The DSTD-711 utilizes
an internal digital data separator and thus does not require
these signals. These lines should be cut prior to connection to
the D3TD-711.
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Yith adequate voltage and the cable connected properly some .
simple tests may be run to see if the DSTD-711 is working in vour

s5ystem, Using a monitor program that is capable of writing to

and reading from I/0 portus, the fellowing simple Cests may be

made. They assume tnat the DSTD=711 has been addressed at Base

Port AOH and that an eignht inch, =ingle density diskette nas been
inserted in drive 0.

PORT READ/WRITE TEST

This simplest of tests should be run if there is any doubt
that you have correctly addressed the card and can communicate
with it.

3EQD LD A,QDOH MVI A,O0DCH GET 1797 RESET COMMAND 1IN A
D340 QUT PORT.,A OUT PORT RESET 1797

DBAO IN A,PGORT IN PORT GET DATA FROM COMMAND REGISTER
DBA1 IN A,PORT+1 IN PORT+1 GET DATA FEOM TRACK REGISTER
DBAZ2 IN A,PORT+2 IN PORT+2 GET DATA rROM SECTCR REGISTER
DBA3 IN A,PORT+3 IN PORT+3 GET DATA FROM DATA REGISTER

The values returned in the read/write registers should be:

0 for the command register
0 for the track register

1 for the sector register
O for the data register

By writing data intc the track, sector and data registers and

reading 1t back, you can be assured of a correct communication
link.

RESTORE TEST

This code will load the head, restore the drive (place the
nead over track zero) and read the diskette to confirm track zero
nas been reached. (Assumes you are using a formatted, single
sided, single density, eight inch diskette in drive zero.)

3EQD LD A,CDOH MVI A,CQDOH GET THE 1797 RESET COMMAND IN A
D3A0 OUT PORT,A QUT PORT SEND TO COMMAND REGISTER

3E01 LD AW MVI A1 GET MODE VALUE READY, 8" SD
D3A6 OUT PORT+6,4A OUT PORT+6 SEND TO MODE REGISTER

3EQE LD A,QEH MVI A,OEH GET DRIVE SELECT FOR DRIVE O
D3A5 OUT PORT+5.,4A QUT PORT+5 SEND TO DRIVE SELECT KEGISTER
3EO0A LD A,QAH MVI A,QA4H 1797 CHMND FOR RESTORE W/VERIFY
D3AC QUT PORT.A OUT PORT SEND TO COMMAND REGISTER

DBAC IN A,PORT IN PORT GET COMPLETION STATUS

You should notice the nead lcad lamp and/cr drive select lamp
light after the last QUT cperaticn. Alse, if the nead was not
already oc¢n track zero, it should be stepped back until it gets

there. .
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The A register should contain a 4 (bit 2 set) in the lower nibble
to indicate that track zero has been reached. This register must
be tested prior to the drive becomming deselected.

TRACK SEEK TEST

This last test involves getting the DSTD-711 to seek a track
on the diskette, Abit in the command register will be set if a
seek error occurred,

3EDO LD A,CDOH MVI A,CDOH GET 1797 RESET COMMAND IN A
D3A0 OUT PORT, A OUT PORT SEND TO COMMAND REGISTER

3EQ1 LD A1 MVI A, SET UP FOR MODE

D346 OUT PORT+6,4A OUT PORT+6 SET MODE, SINGLE DENSITY, &n
3EQE LD A,QEH MVI A,OEH SET UP FOR DRIVE O

D345 OUT PORT+5,4A CUT PORT+5 SET DRIVE ZERO

3EOQA LD A,QAH MVI A,0AH SET UP RESTCRE COMMAND

D3A0C OUT PORT,A OUT PORT RESTORE DRIVE

3E30 LD A,30H MVI A,30H SET UP FOR TRACK 48 (DECIMAL)
D3A3 OUT PORT+3,4 OUT PORT+3 PUT THIS VALUE IN THE DATA REG
3E1A LD A, 1AH MVI A, 1AH GET SEEK CCMMAND W/VERIFY
D3A0 OUT PORT, A QUT PORT SEND TO COMMAND REGISTER

DBAO IN A,PORT IN PORT GET COMPLETIOM STATUS

You should notice the head load and seek track zero after the OAH
1s sent to the command register and then load again and step out
to track 48 after the 1AH is sent. The data from the conmand
register (PORT) should Dbe read first to be sure that no seek
errors occurred. If there was an error, bit four (a cne in the
upper nibble) will be set. Hext you should read from the track
register (PORT+1) to see if the value there agrees with the value
you put inte fthe data register, {(in this case 30H.)
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SECTION 3
3.0 OPTION PROGRAMMING
The DSTD-711 includes several user selectable opticns which must
be configured prior to its use.
3.1 RAM Timing Selection - JB1
This factory set option selects memory timing for operation in
either 2.5 or 4.0 MHz systems. Figure 3 - 1 belcw describes the
two settings:
FIGURE 3 - 1
MEMCRY TIMING OPTION

JB -1

I WO -
o000 =
o O 0O W

For 4.0 Mhz Operation: 1B - 14, 3B - 4B
For 2,5 Mhz Operation: 2A - 1B, 3A - 4B

3.2 Test Jumper JBZ2

This is a test jumper used by the factory. It is normally left
open.

3.3 I/0 Port Address Selection JB3

The Base Port address of the DSTD~711 is selected at Jumper Block
JB3. Only five address bits are provided because the on-board
devices decode eight addresses internally. The Base Port is
selected by setting an address at JB3 as described in Figure 3 -
2 below.
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FIGURE 3 - 2

BASE PORT ADDRESS SELECTION

JB - 3
A B
2 o----0 Compare with address bit 3
3 om=~w0o Compare with address pit 4
4 o o Compare with address bit 5
5 o0----0 Compare with address bit 6
6 o o Compare with address bit 7

A "1' is set by leaving the jumper out
A '0'" is set by connecting A - B

The factory setting is 0AOQOH, as shown.

3.4 Extend DMA Ready Input JB3 1A-1B

The D3TD«711 allows an option where an external Ready signal may
be input to the DMA chip. This c¢ption is connected to pin 35 of
the 3TD BUS via Jjumper block 3 pin 1A-1B. This option allows the
DSTD-711 to work as & general purpose DMA controller with an
external RDY connected to pin 3% of the STD BUS. Note that this
pin is IOEXP#*, hence if IQEXP¥ is used by the system the external
DHMA capabilities of the DSTD-711 cannot by used.

Figure 3 - 3
External DMA Ready Input
B o external ready signal

LA o optional ready I/P to DMA controller

1

3.5 DMA Chain Selection JB4

The dy-4 SYSTEMS STD BUS definition incorporates a DMA chain
capability which allows more than one DMA device to coexist in
the same system. Many STD BUS backplanes cannot support multiple
DMA devices and this feature must thus be disabled on the D3STD-
711, Figure 3 - 4 describes this option.
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FIGURE 3 - 4

DMA PRIORITY CHAIN OPTION
JB4

A B
o ¢ STD BUS trace 41
o} o /BUSACK input

/BUSACK output 1
3TD BUS trace 40 2

To operate the DSTD-711 with a dy-4 SYSTEMS! backplane, Jumper 1A

- 18 and 2A - 2B. To operate in other backplanes, jumper 1B - 2B
cnly.
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SECTION 4
4.0 SPECIFICATIONS
4.1 Function Specifications
.11 Word Size
Data 8 bits

I/0 address 8 bits

4.1.2 Memory Capacity
64K bytes
4,1.3 Memory Access Times
Memory Access Time Memory Cycle Time
DSTD-711-2.5 350 ns 465 ns
DSTD=-711-4.0 200 ns 325 ns
4,1.4 I/0 Port Addressing

The DSTD~711 cccupies 8 contiguous I/0 address. The base address
is user selectable by JB3 (see Section 3).

4.2 Electrical Specifications
4.2.1 STD BUS Interface
Bus Inputs : one 74L load max.

Bus Outputs: Loy 24 mA min € Vg 0.5 Velts
IDH 15 mA min @ VOH 2.4 Volts

4.,2.2 Cperating Temperature

G degrees Celsius to 60 degrees Celsius

4.2.3 Power Supply Requirements
+5VDC 52 & 1.5 Amps Max
+12VDC 5% € 0.05 Amps Max
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4.3 Hechanical Specification

4.3.1 Card Dimensions

4.5 inches (11.43 cm,) wide by 6.50 inches (16.52 cm.) long
0.48 inches (1.22 ¢m.) maximum height

0.062 inches (0,16 cn.) printed circuit board thickness

4.3.2 STD BUS Edge Connector

56 Pin dual readout: 0.125 inch centers

4.3.3 Floppy Disk Mating Connector

Cable:

8" drives: Ansley 171-50:
5" drives: Ansley 171-34:

Connectors for the D3STD-T11:

8"~ Ansley 609-5000M: 50
5"- Ansley 609-3400M: 34

Connectors for standard Floppy

8"~ Ansley 609-5015M: 50
5%~ Ansley 609-3415M: 34

50 conductor 28 AWG ribbon cable
34 conductor 28 AWG riboon cable

position female socket connector
position female socket connector

Drives: (one each reguired per drive)

position female card edge connector
position female card edge connector
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SECTION 5
5.0 FACTORY NOTICES
5.1 Factory Repair Service

In the event that difficulty is encountered with this unit, it
may be returned directly to dy-4 for repair. This service will
be provided free ¢f charge if the unit is returned withir the
warranty period, However, units which have been modified or
abused in any way will not be accepted for service, or will be
repaired at the owner's expense.

When returning a circuit board, place it inside the conductive
plastic bag in which it was delivered to protect Lhe MOS devices
from electrostatic discharge. THE CIRCUIT BOARD MUST NEVER BE
PLACED IN CONTACT WITH STYROFOAM MATERIAL. Enclcse a letter
containing the following information with the returned circuit
board:

Name, address and phone number of purchaser
Date and place of purchase
Brief description of the difficulty

tall a copy of this letter SEPARATELY to:

dy-4 SYSTEMS INC..,
888 Lady Ellen Place,
Ottawa, Ontario

K1Z S5M1, Canada

Securely package and mail the circuit board, prepaid and insured,
to the same address.

5.2 Limited Warranty

Dy-4 warrants this product against defective materisls and
workmanship for a period of 90 days. This warranty doces not
apply to any product that has been subjected tc misuse, accident,
improper instazllation, improper application, or improper operat-
ion, nor does it apply to any product that nas been repaired or
altered by other than an authorized factory representative.

There are no warranties which extend beyond those herein
specifically given.

NOTICE
The antistatic bag is provided for shipment of the dy-4 PC boards
to prevent damage to the components due to electrostatic
discharge.

Failure to use this bag in shipment will VOID the warranty.
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JB1 RAM Timing

JBZ2 Facteory Test

JB3 I/0 Base Address Select

JBY dy-4/Mostek Backplane Select

RAM Timing (JB1)

o 0o o=--~0 B o o ¢ o B
1 UMHzZ \ / 2.5 MHz
c o o o A c ©o o 0 A
1 2 3 4 1 2 3 4

1A 20ns tap

18 SELROW t¢ address MUX

2A 40ns tap

2B 60ns tap

34 g€Cns tap

3B 60ns tap

4A 100ns tap

4B CASCLK tc CAS gate

I1/0 Base Address Select (JB3)

1A opticonal ready I/P to DMA controller

1B external ready signal (pin 35 of STD BUS)
2B address
3B address
4B address
5B address
6B address
6A ground

~l OV =W



1A
1B
2A
2B

dy-4/Mostek Backplane Select

B o o B o¢-=-0

1 1 for dy-4 A o o© for Mestek
A o o 1 2

t 2

BAC from DSTD=-711

BUSAK pin 41 on STD backplane [BAQO on dy-41
Status O pin 40 on STD backplane (BAI con dy-41]
BAT to DSTD-711
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APPENDIX B

STD-Z80 BUS PIN QUT AND DESCRIPTION

BUS MNEMONIC DESCRIPTION

1 5V 5Vde system power

2 5V 5Vde system power

3 GND Ground - System signal ground and

BC return
4 GND Ground - System signal ground and
DC return

5 -5V ~5Vde system power

6 -5V -5Vde system power

7 D3

8 D7

9 D2 Data Bus (Tri-state, input/output
10 D6 active high). DO-D7 constitute an
11 D1 8-bit bidirectional data bus. The
12 D5 data bus is used for data exchange
13 DO with memory and I/0 devices

T4 D4

15 AT

16 Al15

17 Ab Address Bus (Tri-state, output,
18 AlY active high).



3TD-Z80 BUS PIN 0OYT

19
20
21
22
23
24
25
26
27
28
29
30

31

32

33

3k

35

A5
A13
Al
A2
A3
AN
A2
A0
A
A9
AQ
A8

/WR

/RD

/I0RQ

/MEMRQ

/IOEXP

AQ-A15 make up a 16-bit address bus
The address bus provides the
address for memory (up to 65Kk
bytes) data exchanges and for I1I/0
device data exchanges. I/0
addressing uses the lower 8 address
bits to allow the user to directly
select up to 256 input or 256
cutput ports. A0 1s the least
signficant address bit. During
refresh time, the lower 7 bits
contain a valid refresh address for
dynamic memories in the system,

Memory Write (Tri-state, output,
active low). /WR indicates that
the CPU data bus heolds valid data
to be stored in the addressed
memory or 1/0 device.

Memory Read (Tri-state, cutput,
active lowl). /RD indicates that the
CPU wants to read data from memory
or an 1/0 device, The addressed
I/0 device or memory should use
this signal to gate data onto the
CPU data bus,

Input/Output Request (Tri-state,
output, active locw). The /IORQ
signal indicates that the lower
half of the address bus holds a
valid I/0 address for an I/0 read
cr write operaticen. An /IORQ sig-
nal is also generated with an /M1
signal when an interrupt is being
ackncwledged to indicate than an
interrupt response vector can be
placed on the data bus. Interrupt
Acknowledge cperations occur during
/M1 time, while I/0 operations
never occur during /M1 time.

Memory Request (Tri-State output,
active low). The /MEMRQ signal
indicates that the address bus
holds a valid address for a memory
read or write operation.

I/0 expansicn, not used on dy-4
Systems DSTD.




STD-Z80 BUS PIN OUT

36 /MEMEX
37 /REFRESH
38 /DEBUG
39 /M1

40 STATUS ©
41 /BUSAK

Memory expansion, not used on
dy-4 Systems DSTD cards.

/REFRESH (Tri-state, output, active
low). /REFRESH indicates that the
loewer 7 bits of the address bus
contain a refresh address for dyna-
mic memories and the /MEMRQ signal
should be used to perform a refresh
cycle for all dyrnamic RAMs in the
system. During the refresh cycle
A7 is a logic zero and the upper 8
bDits of the address bus contains
the I register.

/DEBUG (Input) used in conjunction
with DDT-80 operating system and
the MDX Single Step card for imple-
menting a hardware single step.
When pulled low, the /DEBUG line
Wwill set a latch that will force
the upper three address lines to a
logic 1. To reset this latch, an
I/0 operation must be performed.

Machine Cycle One ({(Tri-state, out-
put, active low). /M1 indicates
that the current machine cycle is
in the opcode fetch cycle of an
instruction. Note fthat during the
execution of a 2-byte opcodes, /M1
will be generated as each opcode is
fetched., These two-byte op-codes
always begin with a C3H, DDH, EDH
or FDH. /M1 also occurs with /IORQ
teo indicate an interrupt
acknowledge cycle.

DMA priority chain input.

Bus Acknowledge {(Qutput, active
low). Bus Acknowledge is used to
indicate to the requesting device
that the CPU address bus, data bus,
and control bus signals have been
set to their high impedance state
and the external device can now
control the bus,



STD-Z80 BUS PIN OUT

42 /BUSRQ
43 /INTAK
44 /INTRQ
45 /WAITRQ

Bus BRequest {(Input, active low).
The /BUSRQ signal is used to re-
gquest the CPU address bus, datza
bus, and control signal bus to go
to a high impedance state so that
cther devices can control those
buses. When /BUSRQ is zctivated,
the CPU will set these buses to a
high impedance state as soon as the
Current CPU machine cycle is termi-
nated, and the Bus Acknowledge
(/BUSAK) signal is activated.

Interrupt Acknowledge (Tri-state
output, active low),. The /INTAK
signal indicates that an interrupt
acknowledge cycle is in progress.,
and the interrupting device should
place its response vector on the
data bus.

Interrupt Request (Input, active
low). The Interrupt Request Signal
13 generated by I/0 devices. A
request will be honored at the end
of the current instruction if the
internal software controlled inter-
rupt enable flip-flop (IFF) is
enabled and if the /BUSRQ signal is
not active. When the CPU accepts
tne interrupt, an acknowledge sig-
nal (/I0ORQ during an /M1) is sent
cut at the beginning of the next
instructicon cycle.

WAIT REQUEST (Input, active low).
Wait request indicates to the CPU
that the addressed memory or I/0
devices are not ready for a data
transfer. The CPU continues to
enter wait states for as long as
this signal is active, The signal
allows memory or I/0 devices of any
speed to be synchronized to the
CPU.




STD-Z280 BUS PIN QUT

46

47

48

49

50

51

/NMIRQ

/SYSRESET

/PBRESET

/CLOCK

CNTRL

PCO

Non~Maskable Interrupt request {In-
put, negative edge triggered). The
Non-Maskable Interrupt reguest has
a high priority than /INTRQ and is
always recoghized at the end of tne
current instruction, independent of
the status c¢f the interrupt enable
flip-flop. /NMIRQ auteomatically
forces the CPU Lo restart to lcca-
tion 0066H. The program counter is
automatically saved in the external
stack so that the user can return
to the progran that was
interrupted. Note that continucus
WAIT cycle can prevent the current
instruction from ending. and that a
/BUSRQ will over-ride a /NMIRQ.

System Reset (Qutput, active low).
The System Reset line indicates
that a reset has been generated
from either an external reset or
Lhe power-on reset circuit, The
system reset will occcur cnly once
per reset request and will be ap-
proximately 2 microseconds in dura-
tion. The system reset will also
force the CPU program counter to
zero, disable interrupts, set the I
register to O0OH, set the R register
to 00H and set Interrupt Mode 0.

Pushbutton Reset (Input, active
low). The Pushbutton reset will
generate a debounced system reset.

Processor Clock (Output, active
low). Single phase system clock.

Auxiliary Timing

Priority Chain Qutput (Output,
active high.,) This signal is used
to form a priority interrupt daisy
chain when more than one interrupt
driven device is being used. A
high level on this pin indicates
that no other devices of higher
pricrity are being serviced by a
CPU interrupt service routine.



STD-Z80 BUS PIN OUT

52 PCI Priority Chain In {(Input, active
high). This signal is used tT¢ form
a priority interrupt daisy chain
when more than one interrupt driven
device is being used. A high level
on this pin indicates that no octher
devices of higher priority are
being serviced by a CPU interrupt
service routine.

53 AUX GND Auxiliary Ground (Bussed)

54 AUX GND Auxiliary Ground (Bussed)

55 +12V +12Vdec system pcwer

56 -12V -12Vde system power

NOTES:

1. The reference to input and output of a given signal is

made with respect to the CPU module,
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PARTS LIST
DYO0483-I-A1-2
QTyY. DESIGNATION PART NUMBER

INTEGRATED CIRCUITS

1 u3s 7403682

1 u30 TULIS74H

22 u29 SMC9216B

1 uz8 DL100

6 u27,31-34,36 TRLIZ245

1 u26 74532

1 ua3 TUL3Z273

1 yzz PAL16LS

8 Ul4-21 4164-3

1 U1l3 WD2143-01

1 U1z WD1691

1 u11 K1116-8,0MHZ

1 Uio TULS393

1 Ug TULS257

1 U8 T4LS0Y

1 u7z T4LS123

1 ué THLS24Y

1 us TULS3T7Y

2 U4, 37 PAL12L6

1 U3 TULS240

1 Uz 3883-DMa

1 U1 WD1797
PRINTED CIRCUIT BCARD

1 PCB DYQOL83-H-A1-2
RESISTORS

1 R7 330K 174y 5%

1 R6.,8,9 10K 1/4W 5%

1 R5 2K 1/74W 5%

1 RY 1.2 1/4W 5%

1 R3 2.2M 1/4Y 5%

2 R1,2 2200nm 1/74W 59

1 RN3 RNET 4.7K 10-PIN SIP

—t
e}
=
n

RNET 4.7K 6-PIN SIP
1 RN1 RNET 150 6-PIN SIP



0 [ QY

CONNECTORS
JBY
JB3

JB1
JB2

CAPACITORS
c7
€1,3-5,8-10,12-23,25-29
Co

C11
C2,24

DICDE

D1

TRANSISTOR

a1

CHD6902-W1S
CHD6906-VW1S
CHD69OU-W1S
CHS69C2-W13

DGL6BZUTUM
R3134GZ104M
CK058X330K
TAG4TM25
TAG10M25

TN4148

2N3906
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FD 179X-02 Floppy Disk Formatter/Controller Family

FEATURES

s TW(O VFO CONTROL SIGNALS

& SOFT SECTOR FORMAT COMPATIBILITY
s AUTOMATIC TRACK SEEX WITH
VERIFICATION
& ACCOMMODATES SINGLE AND DOUBLE
DENSITY FORMATS
1BM 3740 Singia Density (FM)
1BM System 34 Double Density {MFM)
READ MODE
Single/Muitiple Sector Read with Automatic
Search or Entira Track Read
Salectable 128 Byte or Variable length Sector
* WRITE MODE
Single/Muitiple Sector Write with Automatic
Sector Search
Entire Track Write for Diskatte Formatting

SYSTEM COMPATIBILITY

Double Butfering of Data 8 Bit Bi-Directional
Bus for Data, Controi and Status

DOMA or Programmed Data Translers

Al inputs and Qutputs are TTL Compatible

On-Chip Track and Sector Ragisters/Comprehensive
Status information

* PROGRAMMABLE CONTROLS

Selectabia Track to Track Stepping Time

Side Select Compare

WRITE PRECOMPENSATION

WINDOW EXTENSION

* INCORPORATES ENCODING/DECODING
AND ADDRESS MARK CIRCUITRY

s FD1792/4 1S SINGLE DENSITY ONLY

FD1795/7 HAS A SIDE SELECT OUTPUT

179X-02 FAMILY CHARACTERISTICS

MAY 1980

FEATURES 178 179a | 1Tes | 17wy
Single Density (FM) X X X X
Doubie Density (MFM) X X X X
Trus Data Bus X X
invartad Data Bus X X
Write Precomp X X X X
Side Selection Cutput X X
APPLICATIONS

FLOPPY DISK DRIVE INTERFACE

SINGLE OR MULTIPLE DRIVE CONTROLLER/
FORMATTER

NEW MINI-FLOPPY CONTROLLER

RAW FEAD
TATA AL
we (] a1 vpgee """“T”m
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GENERAL DESCRIPTION

The FD179X are MOS LS| devices which periorm the
functions of a Floppy Disk Formatter/Controlier in
a single chip implementation, The FD179X, which
can be considered the end result of both the FD1771
and FD1784 designs, is IBM 3740 compatible in
single density modae (FM) and System 34 compatible
in Double Density Mode (MFM). The FO179X con-
lains all the features of its predecessor the FD 771,
Plus the added features necessary to read/writa and
lormat a double density diskette. These inciude ad-
dress mark detection, FM and MFM encode and ge-
code logic, wingow extension, and write precompen-
sation. In order to maintain compatibility, the FD1771,
FD1781, and FD179X designs were made as close as
possible with the computer interface, instruction set,
and VO registers baing identical. Aiso, head load

control is identical. Inoadluu.ﬂnacmuph._
signments vary by only a few pins from
another. Y e

The processor interface consists of gn 8-biy .
directional bus for data, status, and controi
transfers. Tha FD179X is set up lo operate on 5 es
liplaxed bus with other bus-oriented devices.

The FD179X is fabricated in N-channel Silicon
MOS tachnﬂogyandismcompa!ibhonan'

and outputs. The 1793 is identical 1o the 17g P

the DAL lines are TRUE for Systems that utilizg g
data busses,

The 1795/7 has a side select oulput for Conroiling gy,
bie sided drives, and the 1792 and 1794 are “Singuy
Density Only” versions of the 1791 ana 1783, On [y
devices, DDEN must be ieft open,

PIN OUTS
PIN
HUMEBER PN NAWME SYMBOL FUNCTION

1 NOQ CONNEGTION NC Pin 1 is internally connectsd to a bam
generator and must be left open by the user.

19 MASTER RESET MA A logic low on this input resets the davice ang
icads HEX 03 into the command register. The Nt
Fleady (Slatus Bit 7) is resat during MR ACTIVE.
When MR is brought to a logic high a RESTORE
Command is executed, regardiess of the staty of
the Ready signal from the drive. Also, MEX Ol ig
loaded into sector register.

20 POWER SUPPLIES Vas Ground

21 Vec +5V =5%

40 Voo +12V 5%

COMPUTER INTERFACE:

2 WRITE ENABLE WE A logic low on this input gates data on the DAL
into the selected register when C5 is low.

3 CHIP SELECT cs A logic low on this input salects the chip and eng.
bles computer communication with the device.

4 READ ENABLE AE A logic low on this input controis the placement of
data from a selected register on the DAL when &3
is low.

5.6 REGISTER SELECT AD, At These inputs select the register to receive/
LINES transier data on the DAL lines under RE and WE
control:
Al A AE WE
4] 0 Status Reg Commar Reg
38 1 Track Reg Track Reg
1 0 Sector Reg Sector Reg
1 1 Data Reg Data Reg
714 | DATAACCESS LNES | DALG-DAL7 | Eight bit inverted Bidirectional bus used for trans-
fer of data. control, and status, This bus is receiver
enabled by WE or transmitter snabled by RE.

24 CLOCK CLK This input requires a free-running square wave
ciock for internal timing reference, 2 MHz for 8"
drives, 1 MHz2 for mini-drives.




PIN
NUMBER PiN NAME

SYMBOL

FUNCTION

38 DATA REQUEST

39 INTERRUPT
REQUEST

FLOPPY DISK INTERFACE:
15 STEP
18 DIRECTICN

17 EARLY

18 LATE

] TEST

23 HEAD LOAD TIMING

25 READ GATE {1731/3)

25 SIDE SELECT OUTPUT
{1795, 1797)

!

26 READ CLOCK

27 RAW READ

28 HEAD LOAD

23 TRACK GREATER
THAN 43

30 WRITE GATE
\-.________‘_;

DRQ

INTRQ

STEP
DiRC

EARLY

HLT

RG

88Q

RCLK

RAW READ

HLD

TG43

WG

This open drain outpul indicates that the DR con-
tains assembiled data in Read operations, or the
OR is empty in Write operations. This signai is
resst when saerviced by the computer through
reading or loading the DR in Read or Write opera-
tions, respectively. Uss 10K puli-up resistor to +5.

This open drain output is set at the completion of any
command and is resst when the STATUS register is
read or the comman register is written to. Use 10K
pull-up resistor to +5.

The step output containg a pulse for aach step.
Direction Output is active high when stepping in,
active low when stepping out.

Indicates that the WRITE DATA puise occurring
while Early is active (high) shouk] be shifted garly
for write precormpensation.

Indicates that tha wrile data puise occurring while
Late is active {high) should be shiftad late for write
precompensation.

This input is used for testing purposes only and
should be tied to +5V or left open by the user un-
less interfacing to voice coil actuated motors.
When a logic high is found on the HLT input the
head is assumed to be engaged.
A high level on this outut indicates to the data
separator circuitry that a field of zeros (or ones)
has been encountered, and is used for synchroni-
zation.
The logic leval of the Side Select Output is directly
controlled by the 'S* flag in Type Il or lii commands.
When S = 1, S50 is sat to a logic 1. When § = (,
SS80 is set to a logic 0. The Side Select Output is only
updatad at the baginning of a Type il or lil command.
It is forced to a logic O upon a MASTER RESET
condition.
A nominal squars-wave clock signal derived from
the data stream must be provided to this input.
Phasing (i.e. RCLK transitions) relative to RAW
READ is important but polarity (RCLK high or low)
is not.
The data input signal directly from the drive. This
input shal be a negative puisa for each recorded
flux transition.
The HLD output controis the lcading of the
Read-Write head against the media.
This output informs the drive that the Read/Write
head is positioned between tracks 44-78. This output
is valid only during Read and Write Commands.
This output is mads valid before writing is to be
parformed on the diskette.




FUNCTION

|
A 250 ns (MFM) or 500 ns (FM) puise per fiyy
fransition. WD contains the unique Address Marks
as well as data and clock in both FM and MRy
formats.
This input indicates disk readiness and is sampieg
for a logic high before Read or Write commandg
are periormed. f Ready is 'ow the Read or Write
operation is not performed and an interrupt ig
generaled. Type | operations are performed re-
gardiess of the state ol Ready The Ready inpu
appears in inverted format as Status Register by
7.
This is a bi-directional signat used 1o signify writing
faults at the drive, and to enable the extarnai PLQ
data separatar. When WG = 1, Pin 33 functions ag
a WF input. If WF = 0, any write command will im.
madiately be terminated. When WG = 0, Pin 33 iync.
tions as a VFOE output. VFOE will go low during 3
read operation after the head has loaded and setiied
(HLT = 1). On the 1795/7, it will remain low untl the
last bit of tha second CTRC byte in the 10 field. VFOE
will then go high untii 8 bytes {MFM) or 4 bytes (FM)
befora the Address Mark. It will then go active unu)
the last bit of the second CRC byte of the Data Fieid.
On the 1791/3, VFOE will ramain low untii the end of
the Data Fied.
This input informs the FO179X that the Read/Write
head is positioned over Track 00.

This input informs the FD179X when the index hole
is encountsred on the diskette.

This input is sampied whenever a Writa Command
is recaived. A logic low terminates the comrmand
arwl ssts the Write Protect Status bit.

This pin seiects aither single or double density op-
aration. When ODEN = 0, double density is
selected. When DDEN = t, single density is
selected. This line must be lett open on the 179274

PIN
NUMBER PIN NAME SYMBOL

31 WRITE DATA WD

3z READY READY

3a WRITE FAULT WEIVFOE

VFO ENABLE

34 TRACK 00 TROO

35 INDEX PULSE P

36 WRITE PROTECT WeRT

37 DOUBLE DENSITY DOEN
ORGANIZATION

The Floppy Disk Formatier block diagram is illus-
trated on page S. The primary sections include the
parallel processor interface and the Fioppy Disk inter-
face.

Data Shift Register—This 8-bit register assembiles
senal data from the Read Data input (RAW READ)
duting Read operations and lransiers serial data to
the Write Oata output during Write operations.

Data Register-—This 8-bit register is used as a hold-
ing register during Disk Read and Write operations.
In Disk Read cperations the assembied data byte is
transterred in parailel to the Data Register from the
Data Shift Register. in Disk Write operations informa-
tion is transterred in paraliel from the Data Register
to the Data Shift Register.

When executing tha Seek command-the Data Regis-
ter hoids the address of the desired Track postion
This register is loaded from the DAL and gated onia
the DAL under processor control.

Track Register—This B-bit register hoids ths track
number of the current Read/Write head position. Itis
incremented by one every time the head ia stepped in
(towards track 76) and decremented by one when the
head iz stepped out (towards track 00). The contants
of the register are compared with the recorded track
number in the |D field during disk Read, Write, and
Verify operations. The Track Register can be laded
from or transferred to the DAL. This Register should
not be loaded when the device is busy.
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Sector Ragister {SR)—This 8-bit register hoids the
address of the desired sector position. The contents
o the register are compared with the recorded sector
"umber in the 1D field during disk Read or Write op-
ératons. The Sector Aegister contents can be loadad
O transferred to the DAL. This register should
ot ba loaded when the device is busy.
Command Register (CR)}—This 8-bit register holds
Me command presentty being executed. This register
3hould not be ioaded when the device is busy uniass
e new command is a forca interrupt. The command
"®ster can be ioaded from the DAL, but not read
9Ma the DAL,
Strtus Register {STR)—This 8-bit register hoids de-
Y@ Status information. The meaning of the Slatus
'3 a tunction of the type of command previously
bt . This register can be read onto the DAL,
not loaded from the DAL
a:c Logic—This logic is used 10 check of 1o gener-
e 16-bit Cyclic Redundancy Check (CRC). The
mﬂﬂﬂialis:(;(x) Ll T L

The CRC includes all information starting with the
address mark and up to the CRC charactars. The
CRC register is preset lo cnes phior to data being
shifted through the circuit.

ArithmeticiLogic Unit (ALUy—The ALU is a seral
comparator, incrementer, and decremantsr and is
used lor register modification and comparisons with
the disk recorded 1D field.

Timing and Control--All computer and Floppy Disk
Interface controls are generated through this logic.
The internal device timing is generated from an éx-
ternal crystal clock.

The FD1791/3 has two ditterent modes of -ation
according to the state of DDEN. Whan DDEN = 0
double density (MFM] is assumed. Whaen DDEN = 1,
single density (FM) is asaumed.

AM Detactor—The address mark detector detects
ID, data and index address marks during read and
wrile operations.



PROCESSOR INTERFACE

The interface to the processor is accomplished
through the eight Data Access Lines (DAL) and as-
sociated control signais. The DAL are used to trans-
fer Data, Status, and Control words out of, or into the
FD179X. The DAL are three state buffers that are en-
abled as outpul drivers when Chip Select (CS) and
Read Enable (AE) are active (low logic state) or_act
as input receivers when CS and Write Enable (WE)
are active.

When transler of data with the Floppy Disk Controlier
is required by the host processor, the device address
is decoded and CS is made iow. The address bits Al
and AO, combined with the signals RE during a Read
operation or WE during a Write operation are intar-
preted as selecting the foliowing regqisters:

A1-AD READ (RE) WRITE (WE)
00 Status Register Command Register
0 Track Register Track Register
10 Sector Reqgister Sector Reqgister

11 Cata Register Data Register

During Direct Memory Access (DMA) types of dala
transtars between the Data Register ol the FO179X
and the processor, the Data Request (ORQ) output is
usad in Data Transfer control. This signal also ap-
pears as status bit 1 during Read and Write opera-
tions,

On Disk Read operations the Data Request is acti-
vated (set high) when an assembied serial input byle
is transterred in paraliel to the Data Register. This bit
is cleared when the Data Register is read by the pro-
cessor. If the Data Register is read alter one or mora
characters arg lost, by having new data transferred
into the register pnor to processor readout, the Lost
Data bit is set in the Status Register, The Read op-
eration continues until the end of sector is reached.
On Disk Write operations the data Request is acti-
vated when the Data HRegister transfers ils contents
1o the Data Shift Register, and requires a new dala
byte. It is resat when the Data Register is loaded
with new data by the processor. I new data is not
loaded at the time the next senal byte is required by
the Floppy Disk, a byte ol 2eroes 1S written on the
diskette and the Lost Data bit is set in the Status Re-
gister.

At the completion of every command an INTRQ is
gensrated. INTRQ is reset by either reading the
stitus register or by loading the command register
with a new command. In addition, INTRQ is gener-
ated il a Force Interrupt command condition is met.

FLOPPY DISK INTERFACE

The 178X has two modes of operation according fo the
state of ODER (Pin 37). When = 1, single density
is selected. In sither case, the CLK input (Pin 24) is at
2 MHZ. However, whan interfacing with the mini-floppy,
the CLK input is set at 1 MHz for both single density and
double density. When the clock is at 2 MHz, the stepping
ratas of 3, 6, 10, and 15 ms are obtainable. When CLK
equals 1 MHz these times are doubied.

HEAD POSITIONING

Five commands cause positioning of the Read-Write
head (see Command Section). The penod of sach
positiomng step is specified by the r field in bils 1 ana
G of the command word Alter the last direchonal
step an additional 15 milliseconds of head setlling
time takes place if the Verify flag is set in Typg |
commands. Note that this time doubles to 30 ms tor
a 1 MHz clock. if = 0. there is zero seflling
time. There is aiso a 15 ms head settling time if the £
flag is set in any Type Il or Il command.

The rates {shown in Table 1) can be applied to a
Step-Direction Motor through the device interface.

Step—A 2 us (MFM) or 4 us (FM) pulse is provided
as an output to the drive. For every siep puise is-
sued, the drive moves one irack location in a dirge-
tion determined by the direction output.

Direction (DIRC)—The Direction signal is active high
when stepping in and low when stepping out. The -
rection signal is vald 12 us before the first stepping
pulse is generated.

When a Seek, Step or Restore command is executed
an optional verilication of Read-Write head position
can he performed by setling bit 2 (V = 1) in the
command word 10 a logic 1. The verification operation
begins at the end of the 15 millisecond settling time
alter the head is loaded against the media. The track
numbar from the first encountered ID Field is com-
pared against the contants of the Track Register. 1t
the track numbers compara and the ID Field Cyclic
Redundancy Check (CRC) is correct, the verity oper-
ation is complete and an INTRQ is generated with no
errors. Tha FD179X must find an D field with correct
track number and correct CRC within 5 revolutions of
the media; otherwise the seek eror is set and an
INTRQ is generated.

Table 1. STEPPING RATES

CLK  2MHZ ZMHz I MHZ 1 MMr  ZMEr ) MHr
OOEN o 1 [ 1 * x

ARG TEST+1 TE5T=1 TEST=1 TEST«1 TEST+0 TEST:0
09 Ims Ims &ra o my TBAus  Dbfus
o1 8 ma ams 2ms 12my 100us  380u3
1 0 0 me 10 me 20 ma 0 me Tofps  I96ua
T LR ) 15 ma 30 m N ms 20Bus 4188

The Head Load (HLD) output controls the movement
of the read/writa head against the media. HL.D is ac-
tivated at the beginning of a Typae | comrand it the h
ftag is s&t (h = 1), at the end of the Type | command
if the verify flag (V = 1}, or upon receipt of ar ; Type
It or i command. Once HLD is active it remains ac-
tive until either a Type | command is received with
{h = 0 and V = 0): or if the FD179X is in an idle state
{non-busy) and 15 index pulses have occurred.




Head Load Timing (HLT) is an input to the FD179X
which isused for the head engage tima. When
HLT = 1, the FD179X assumas the head is com-
pietety engaged. The head engage time ig typicaily
30 to 100 ms depending on drive. The low to high
transition on HLD is typscaily used to fire a one shot.
Tha output of tha one shot is then used for HLT and
supplied as an input to the FD179X,

nD)——J ”»

I-—sn TO 100MS ~rmmarom]

T [

HLT (FAON ONE ShaT)
HEAD LOAD TIMING

When both HLD and HLT are true, the FD179X will
then read from or writa to the media. The “and” of
HLD and HLT appears as a status bit in Type |
status.

In symmary for the Type | commands: it h = 0 and
¥ =0 HLDisreset. ifh = t and V = 0, HLD is set at the
beginning of the command and HLLT is not sampied nor
is there an internal 15 ms delay. f h =0 and V = 1,
HLD is sat near the end of the commana, an intarnal
i5 ms occurs, and the FD179X waits for HLT to be
true. Hh = 1 and V = 1, HLD is set at the beginning
of the command. Near the end of the command, after
alt the steps have been issued, an internal 15 ms
delay occurs ang the FD179X then waits for HLT to
occur,

1
¥

For Type i and Il commands with E flag off, HLD is
Made active and HLT is sampled until true. With E
Rag on. HLD is made active, an intemai 15 ms defay
accurs and then HLT is sampled unti true.

DISK READ OPERATIONS

Sector lengths of 128, 256, 512 or 1024 are cbtaina-
ble in either FM or MFM formats. For FM, DDEN
should be placed 10 logical “1.” For MFM lormats.
DDEN should be piaced to a logical "0.” Sector
are detarmined at format time by a specal
byte in the “ID" field. If this Sector length byte in the
0 field is zera, then the sector length is 128 bytes. If
01 then 256 bytes. It 02, then 512 bytes. If 03, then
sactor iength is 1024 bytes. The number of sec-
lors per track as far as the FD179X is concemed can
be from 110 255 sectors. The numiber of tracks as lar
:_3 tha FD179X is concerned is from 0 ta 255 tracks.
or 1BM 3740 compatibility, sector lengths are 128
83 with 26 sectars per track. For System 34 com-
aubility (MFM), sector lengths are 256 bylas/sector
™ith 26 sectorsitrack: or lengths of 1024 bytes/sector
“th 8 sectors/track. (See Sector Length Table.}

For read oparations. the FD179X requires RAW
D Data (Pin 27) signal which is a 250 ns puise
Per Mux transition and a Read clock {RCLK) signal 1o

Mdicate flux transition spacings. Tha RCLK (Pin 26)
gnal is provided by some drves but if not it may be

derived extemaily by Phase lock loops, ona shots, or
counter techniques. In addition, a Read Gate Signal
is provided as an output (Pin 25) which can be used
to inform phase lock loops when to acquire syn-
chronization. When reading from the media in FM. ARG
is made true when 2 bytas 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 ail over again. i an ad-
dress mark is found within 10 bytes, RG remains trua
as long as the FD179X is deriving any useful informa-
tion from the data stream. Similarly for MFM, RG is
made active when 4 bytes of “00" or “FF” are de-
tected. The FD179X must find an address mark
within the next 16 bytes, otherwise RG is reset and
search resumes.
During read operations (WG = 0), the VFQOE (Pin 33)
ié.p%ré:vided for phase lock loop synchronization.
will go active when:

a} Both HLT and HLD are True

b) Settling Time, if programmed, has axpirad

¢) The 179X is inspecting data off the disk
it WF/VFOE is not used, laave open or tie to a 10K
resistorto +5.

DISK WRITE OPERATION

Whan writing is to take place on the diskette tha
Writa Gata (WG) output is activated, allowing current
to flow into the Read/Write head. As a precaution to
erroneous writing the first data byte must be loaded
into the Data Register in respanse 1o a Data Request
from the FD179X belore the Write Gale signal can be
activated.

Writing is inhibited when the Write Protect input is a
logic low, in which case any Write command is im-
mediately terminated, an interrupt is generated and
the Write Protect status bit is set. Tha Write Fault in-
put, when activated, signifies a writing fault condition
detected in disk drive electronics such as failure to
detect writa current flow when the Write Gata is acti-
vated. On detection of this fault the FD179X termi-
nates ha current command, and sais the Write Fault
Bil (hit §) in the Status Ward. The Write Fault input
should be madsa inaclive when the Write Gate output
bacomes inactive,

For write opesations, the FD179X provides Write
Gate (Pin 30) and Write Data (Pin 31) outputs. Wnite
data consists of a series of 500 ns pulses in FM
(DDEN = 1) and 250 ns puises in MFM (DOEN = 0).
Writa Data provides the unique addrass marks in
both formats.

Also during write, twe additional signais are provided
for write precompansation. These are EARLY (Pin
17) and LATE (Pin 18). EARLY is active true when
the WD puise appearing on (Pin 30) is to be written
parly. LATE is active true when the WO puiss is io be
written LATE. If both EARLY and LATE are low when
the WD puise is prasant, the WD pulss is to be written at
nominal. Since write precompensation values vary from
disk manufacturer 1o disk manutacturer, the actual
value is determined by several 0.18 shots Or delay lines
which are located external to the FDI173X, The write
precompensalion signals EARALY and LATE are valid
for the duration of WO in both FM and MFM formats.




Whenever a2 Read or Write command {Type [l or IIl}
I8 raceived the FD179X samples the Feady input. H
this input is logic low the command is not executed
and an interrupt is generated. All Type | commands
are performed regardiess of the state of the Ready
input. Also, whenever a Type Il or il command is re-
ceived, the TG43 signal output is updated.

COMMAND DESCRIPTION

The FD179X will accept eleven commands. Com-
mand words should only be loaded in the Command
Registar when the Busy status bi is off (Status bit 0).
The one exception is the Force Intarrrupt command.
Whenever a command 8 being executed, the Busy
status bit is set. When a command is completed, an
interrupt is generated and the Busy status bit is re-
set. The Status Fegistar indicates whether the com-
pleted command ancountered an error or was fault
fres. For ease of discussion, commands are divided
into four types. Commands and types are sum-
marized in Table 2.

Table 2 COMMAND SUMMARY

BITS
TYPE COMMAND 765 43210
1 Restore poOOhVnHT
1 Seak 0001 hVnrn
1 Step 0CO0t1TtuhVrnr
I Step In Q1 0uhVirnnn(sk
I Step Out 01 1uhVrrn|t
L] Read Sector 100mFEF 0
]l Write Sector 101 mFEF &
1] Read Address 11000E0Q
iH Read Track 111T00EO00Q
1 Write Track 111170E0©0
v Force interupt 1101 6LbkbhH I

Table 4 FLAG SUMMARY
TYPE H & Il COMMANDS

m = Multiple Record flag (Bit 4}

m = 0, Singte Record
m = 3, Multiple Recaords

2, = Data Address Mark (Bit 0)

a, = 0, FB (Data Mark)
a = 1, F8 (Delated Data Mark)

E = 15 ms Delay (2MHz)
E = 1, 15 ms delay

E = 0, no 15 ms dailay
{F;) § = Side Selact Flag (1791/3 only)
S = 0, Compare for Side 0
S = v; Compare for Side 1
(F\) C = Side Compare Flag {1791/3 only)
C = 0, disable side seiect compare
C = 1, enable side seiect compare
{F,) S = Side Select Flag
(Bit 1, 1795/7 only)
S = 0 Update SSO to O
S = 1 Update SSOto 1

{Fy) b = Sector Length Flag
(Bit 3, 19757 only)

Sector Length Fiekl
[+ 4] 01 10 n
b=0 256 512 1024 128
b= 128 258 §12 1024

Nota: Bits shown in TRUE form.

Table 3 FLAG SUMMARY

TYPE | COMMANDS
h = Head Load Fiag (Bit 3)

h = 1, Load head at beginning
h = 0, Unload head at beginning

V = Verity flag (Bit 2

V = 1, Verily on destination track
¥ = 0, No verify

nts = Stepping motor rate (Bits 1-0)

Refer to Table 1 for rate summary
u = Updasie flag (Bit 4)

u = 1, Update Track register
u = 0, No update

Tabie § FLAG SUMMARY
TYPE iV COMMAND

i = Interrupt Condition flags (Bits 3-0)

10 = 1, Not-Ready to Ready Transition
i1 = 1, Rsady to Not-Ready Transition
i2 = 1, Index Pulse

13 = 1, Immediata Interrupt

I3 =1y = 0. Terminate with no Interrupt

TYPE § COMMANDS

The Types | Commands include the Restors, Seek,
Step, Step-In, and Step-Out commands. Each of the
Type | Commands contains & rate field (rr), which

determines the stepping motor rate as defined in
Table 1.




The Type | Commands contain a head load flag (h) -

which determines if the head is to be loaded at the
beginning of the command. f h = 1, the head is
loaded at tha beginning of the command {HLD cutput
is made active). If h = 0, HLD is deactivated, Once
the head is loaded, the head wiil remain sngaged
untié the FD179X raceives a command that specifi-
cally disengages the head. It the FD179X is idle
{busy = Q) for 15 revolutions of the disk, the head will
be automaticaily disengaged (MLD made inactive).

The Type | Commands aisc contain a verification (V)
fag which determines it a verification operation is to
take place on the destination frack. If V = 1, a verifi-
cation is performed, it V = 0, no verification is per-
formed.

During verification, the head is loaded and after an
internal 15 ms detay, the HLT input is sampled.
When MLT is active (logic true), the first sncountered
1D field is read off the disk. The track address of the

ID fiald is then compared to the Track Register: it
there is a match and a valid ID CAC, the venfication
is compiete, an interrupt is genarated and the Busy
status tit is reset. If there is not a match but there is
valid 1D CRC, an interrupt is generated, and Seek
Emor Status bit (Status bit 4) is set and the Busy
status bit is reset. if there is a match but not a valid
CRC, the CRC error status bit is set (Slatus bit ),
and the naxt encountered ID field is read from the
disk for the verification operation. If an 1D field with a
valid CRC cannot be found after four revoiutions of
the disk, the FDO179X terminates the operation and
sends an interrupt, (INTRQ).

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

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

s omicrom |
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TYPE | COMMAND FLOW

TYPE { COMMAND FLOW



RESTORE (SEEX TRACK 0)

Upon receipt of this command the Track 00 (TROO)
input is sampied. It TROG is active Jow indicating the
Read-Write head is positioned over track 0, the Track
Regqister is loaded with zeroes and an inlerrupt is
generated. # TROO is not active low, stepping pulses
(_pins 15 10 16} at a rale specified by the i field are
issued yntil the TROG input is activaled. At this tme the
Track Register is loaded with zeroes and an intetrupt is
generatec. i the TROO input does not go active iow
after 255 stepping pulses. tha FD 179X terminates op-
eration, intarrupts, and sets the Seek arror status bit.
A verfication operation takes place d the V Hag is
sel. The h bit allows 1he head to be loaded at the
start of command. Note that the Restore command is
executed when MR goes from an active 10 an inac-
tive state.

WoTy ATIEEY » eetma e VS O AT
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TYPE | COMMAND FLOW

SEEK

This command assumes that the Track Register con.
tains the track number of tha current position of the
Read-Write head and the Data Register contains the
desired track number. The FD179X will update the
Track registar and issue stepping pulses in the ap-
propriate direction until the contents of the Track re-
gister are equal 1o the contents of the Data Register
{the desired track jocation). A verification operation
takes place if the V flag is on. The h bit aliows the
head 1o be laded at the start of the command. An
imemmupt is generated at the completion of the com-
mand.

STEP

Upon receipt of this command, the FD179X issues
one stepping puise to the disk drive. The stepping
motor direction is the same as in the previous step
command. After a Oelay ostermined by therva fisid g
verification takes place if the V flag is on. lf the uflag is
on, the Track Regisier is updated. The h bit aliows the
head to be loaded at the start of the command. An
interrupt is generated at the compietion of the commang.

STEP-IN y

Upon receipt of this command, the FD179X issues
ones stepping pulsa in the direction towards track 76.
it the u flag is on, the Track Register is incremented
by one. After a delay determined by the rirw field, a
verification takes place if the V flag is on. The h bit
aliows the head {0 be loaded at the stant of tha
command., An interrupt is generated al the compie-
tion of the command.

STEP-OUT

Upon receipt of this command. the FD179X issues
one slepping pulse in the direction lowards track 0. it
the u flag is on, the Track Register is decremented by
one. After a delay determined by the e field, a ver-
fication takes piace if the V flag is on. The h bit al-
lows tha head to be loaded at the start of the com-
mand. An interrupt is generated at the completion of
the command,

TYPE Il COMMANDS

The Type I Commands are the Read Sector and
Write Sector commands. Prior to loading the Type Il
Command into the Command Register, the computer
must ioad the Sector Register with the desired sector
nurnber. Upon receaipt of the Type il command, the
busy status Bit is set. il the E fiag = 1 (this is the
normal case) HLD is made active and HLT is sam-
med alter a 15 msec delay. If the E flag s O, the
head is joaded and HLT sampled with no 15 msec
delay. The 1D field and Data Field format are shown
on page 13.

When an ID fieid is located on ths disk, the FD179X
compares the Track Number on the 1D field with the
Track Register. if there is not a match, the next an-
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field is read o the disk and co parisons again
made. if the 1D fieid CRC is corect, the dala field is
then located and will be sither written into, or read
from depending upon the command. The FD175X
must find an ID field with a Track number, Sector
number, side number, and CRC within four revolutions
of the disk; otherwisa, the Record nat found status bit is
sat (Status bit 3) and the command is terminated with an
interrupt,

.
iy .
4. e
L LT Sy Prut o o A LAY

Sector Length Tabie
Sector Length Number of Bytes
Fisict {hex) in Sector {decimai)
00 128
o1 258
[+ 512
o3 1024

Each of the Typs I| Commands contains an {m) flag
which determines if muitiple records (sectors) are to
be read or written, depending upon the command. if
m = 0, a singla sector is read or written and an intar-
fupt is generated at the complation of the command.
It m = t, multipla records are read or written with the
sector register intemally updated so that an address
varification ¢an occur on the next racord. The
FD179X wiit continue 1o read or write multipie records
and update the sector register untit the sector regis-

WPbeus. oy SACTOM LENOTH S0
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ter exceeds the number of saciors on the track or
untii the Force Interrupt command is loaded into the
Command Register, which terminates the command
and generates an irterrupt.

If the Sector Register exceeds the number of sectors
on the track, the Record-Not-Found status bit wili be
set.

The Type Il commands aiso contain side select com-
pare flags. When C = 0, no side comparison is madae,
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 (5) flag. if the S Nag compares with the side number
recorded in tha 1D field, the 179X continues with the
ID search. It a comparison is not made within § indax
puises, the interrupt line is made active and the Racord-
Not-Found status bit is set.

The 1795/7 READ SECTOR and WRITE SECTOR com-
mands inciude a ‘b’ flag. The ‘b’ tiag, in conjunction with
the sector length byte of the ID Field, allows difterent
byte iengths to be impiemented in each sector. For IBM
compatability, the ‘b’ flag should ba set to a one. The

‘s’ flag allows direct controi over the SSO Line (Pin 25)
and is sst or reset st the beginning of tha commang,
depandant upon the vaiue of this fiag,

READ SECTOR

Upon receipt of the Read Sector command, the head
is loaded, the Busy status bit set, and when an |D
fisid is sncounterad that has the correct track
numbear, correct sactor mamber, comrect Side number,
and corect CRC, the data field is presentad 10 the
computer. The Data Address Mark of the dala field myst
be found within 30 bytes in singte density and 43 bytes in
double density of the last ID field CRC byts; if not, the
Record Not Found status bit is sat and the operation is
terminated.

Whan the first character or byle of the data fieid has
been shifted through the DSH, it is lransferred t0 the
DR, and DRQ is gensrated. When the next byts is
accumutated in the DSR, it is transfered to the DR
and ancther DRQ is generated. If the Computer has
not read the previous contents of the DR befory a
new character is transfamed that character is lost and

RO AT SUSY
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Lost Data Status bit is set. This sequence con-
until the compiete data fleid has been inputted
computer. If there is a CRC error at the end of
data fieid, the CRC emor status bit is set, and the -
command is terminatad (even if it is a muitiple record
command).

1]

Al the end of the Read operation, the type of Data
Address Mark encountared in the data fieid is re-
corded in the Status Register (Bit 5) as shown below:

STATUS
BITS
1 Delated Data Mark
0 Data Mark
WRITE SECTOR

Upon receipt of the Write Seclor command, the head
is loaded (HLD active) and the Busy status bit is sef.
Whaen an 1D fieid is ancounterad that has the corract
frack number, comrect sector number, correct side num-
ber, and correct CRC, a DRQ is generated. The FD179X
counts off 11 bytes in single density and 22 bytes in
double density from the CAC fieid and tha Write Gate
{WG) output is made active if the DRQ is servicad (i.e.,
the DR has bewn loaded by the competer). f DRQ has
nat been serviced, the command is tarminated and the

then written on the disk. Al wnis time the Data Ad-
dress Mark is then written on the disk as determined
by the as of the command as shown below:

30 Data Address Mark (Bit 0)
1 Deletad Data Mark
g Data Mark

Tha FD179X then writes the data field and generates
DRQ's to the computer. It the DRQ is not sarviced in
time for continuous writing the Lost Data Status 8it is
38t and a pyte of zeros is written on the disk. The
command is not terminated. After the last data byte
has been written oo the disk, the two-byte CRC is
computed internaily and written on the disk foflowed
By one byte of logic cnes in FM or in MFM. The WG
OUtpadt is then deactivated.

next encounterad D fisld is then read in from the
disk, and the six data bytes of the 1D field are as-
sambled and transierred to the OR, and a DRQ is
generated for sach byte. The six bytes of the ID fiaid
are shown below:
TRACK | siDE SECTOR | SECTOR | CAC | CRC
ADDR | NUMBER | ADDRESS | LENGTH | 1 2
1 2 1 4 5 s

Although the CRC characters are transferred to the
computer, the FD179X checks for validity and tha
CRC emror status bit is set if there is a CRC evor.
The Track Addrass of the 1D field is written into the
soctor register. At the end of the operation an inter-
rupt is generated and the Busy Status is reset.

READ TRACK

Upon receipt of the Read Track command, the head
is loaded and the Busy Status bit is set. Reading
starts with the leading edge of the first ancountared
index puise and continues until the next index puise.
As each byte is assembied it is transferred to the
Data Register and the Data Request is generated for
each byte. No CRC chacking is performed. Gaps are
included in the input data stream. The accumuiation
of bytes is synchionized to each Address Mark en-
countsred. Upon compistion of the command, the in-
terrupt is activated. RG is not activated during the
Read Track Command. An intemal sile compare is not
performed during a Read Track.

WRITE TRACK

Upon receipt of the Write Track command, the heag
is loaded and the Busy Status bit is set. Writing
starts with the leading edge of the first encountered
index pulse and continues until the next indax puise,
at which time the interrupt is activated. The Data Re-
ques! is activated immaediately upon receiving the
command, but writing witl not start until after the first
byte has besn loaded into the Data RAegister. H the
DR has not been ioaded by the time the index pulse
is encountered the operation i3 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 tha DR when needed. a byte of zeros is substi-

tuted. Address Marks and CAC characters dre wmi-
TYPE I COMMANDS ten on the disk by detecting certain data byte pat-
READ ADDRESS tems in the outgoing data stream as m ir\:'h the
i N A tor is initiali an
Mupon_r.c..h‘dp: J the Read Address command, the g.dabt:b:wmmch 19 FE is about o be wansier-
= and the Busy Status Bit is sat. The 144 from the DR to the DSR in FM or by receipt of

F5 In MFM

GAP(1D{ TRACK | SI0E |SECTOR|secTor|cAc|cRc|Gap|oATA cAc | cre
) AM| NUMBER |{NUMBER [NUMBER|LtENGTH| 1 | 2 | It | AM |OATAFIELD| 1 2
1D FIELD CATA FIELD

.'M_FMONV. IDAM and DATA AM are precaded by three byles of A1 with clock transition between bits 4 and 5
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TYPE Il COMMAND WRITE TRACK

TYPE it COMMAND WRITE TRACK
CONTROL BYTES FOR INITALIZATION

DATA PATTERN FD179X INTERPRETATION FD1791/3 INTERPRETATION
IN DR {HEX) IN FM (DDEN = 1) IN MFM (ODER = 0)
00 thru F4 Writa 00 thru F4 with CLK = FF Write 00 thru F4, in MFM
F5 Not Allowed Write A1* in MFM, Preset CRC
Fé Not Allowad Write C2*" in MFM
F7 Generate 2 CRAC bytes Generate 2 CRC bytes
F8 thru FB Write F8 thru FB, Ck = C7, Praset CRC Write F8 thru FB, in MFM
FC Write FC with Cik = D7 Write FC in MFM
FD . Write FD with Clk = FF Writeé FD in MFM
FE writs FE, Clk = C7, Preset CRC Write FE in MFM
FF Write FF with Clk = FF Write FF in MFM

*Missing clock transition-between bits 4 and 5 =*Missing ciock transition between bits 3 & 4
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TYPE IV COMMAND

FORCE INTERRUPT

This command can be loaded into the command re-
gister at any time. If there is a current command
under execution (Busy Status Bit sal), the sommand
will be terminated and an interrupt will be generated
whan the condition specified in-the b through b fiaid
is detected. The interrupt conditions are shown be-
low:

b = Not-Ready-To-Ready Transition

h = Aeady-To-Not-Ready Transition

l: = Every index Pulse

l» = Immediate Interrupt (requires reset, see
Note)

NOTE: {10 - I3 = 0, there is no intermupt generated byt
the current command is terminated ang busy s
reset. This is the only command that will enabie
the immaediate intg@rrupt 10 clear on a subse-
quent Load Command Register or Read Status
Register.

STATUS DESCRIPTION

Upon receipt of any command, except the Force in-
tarrupt command, the Busy Status bit is sat and the
rast of the siatus bits are updated or cleared for the
new command. If the Force Interrypt Command is
received when there is a currant command under
execution, the Busy status bit is resaet, and the rest of
the status bits are unchanged. Iif the Force Interrupt
command is received when thare is not a current
command under execution, the Busy Status bit is
reset and the rast of the status bils are updated or
cleared. In this case. Status reflects the Type | com-
mands. t

The tormat of the Status Register is shown beiow:

[81Ts)
6 [ 5T 4 [ 3T 21T 1T o
56 | S5 1 54 [s3 [§2] s1] so

7
S7

44

Status varies according 1o the type of command exe-
cuted as shown in Table 6.




FORMATTING THE DISK

(Rater to section on Type Il carmmands for How diag-
rams.)

Formatting the disk is a relatively simple task when
operating programmed VO or when operating under
Formatting the disk is accomplished by positioning
the R/W head over the dasired track nurnber and is-
Suing the Write Track command. Upon receipt of the
Write Track command, the FD179X raises the Data
Request signal. At this point in lime, the user loacts
the data register with desired data 1o ba written on
the disk. For every byte of information to be written
on the disk. a data request is generated. This S8qu-
ence continues from one index mark 10 the next
index mark. Normaily. whataver data patterns appears
in the data registar is written on the disk with a nor-
mat clock pattern. Howaver, if the FD179X detects a
data pattern of F5 thru FE in the data ragister, this is
interpreted as data address marks with miasing
ciocks or CRC generation. For instance, in FM an FE
pattarn will Qe interprated as an 1D address mark
(DATA-FE, CLK-C7) and the CRC will be initialized.
An F7 pattemn will generate two CRC characters in
FM or MFM. As a consequence, the patterns F5 thru
FE must not appear in the gaps, daia fields, or ID
fields. Also, CRC's must ba genaratad by an F7 pat-
temn,

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

IBM 3740 FORMAT—128 BYTES/SECTOR

Shown below is the IBM single-density format with
128 bytes/sector. In order to format 3 diskglig, (1§
user must issue tha Write Track command, and loac
the data register with the following vaiues. For aven
byte o be written, thare is one data request.

NUMBER HEX VALUE QF
OF BYTES BYTE WRITTEN
40 FF {or 00)!
-] 00
1 FC {Index Mark)
. 26 FF (or 00)
6 00
1 FE (ID Address Mark)
1 Track Number
1 Side Number {00 or 01)
1 Sactor Number (1 thru 1A)
1 00
1 F7 (2 CRC's written)
11 FF {or 0Q)
8 [0,¢]
1 FB (Data Address Mark)
128 Data (IBM uses E5)
1 F7 {2 CAC's writtan)
27 FF (or 0Q)
247" FF (or 00)

“Write bracketed fiald 26 times

"“Continue writing until FD179X interrupts out.

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

ot
I
:

e 3
o |meme| e [ecoa | oan,
- -

(%
afe
i
-
3
—a—
.
L]
3

s Rl

*Baaag car s
-y
-

-

i gueny o
-— Hweren

TR G M ¥ g O o D /
st oreTa s

emron

T
]
1
i
I
e '—_ e
N LR '
— SN Sl 02 g paty
O ot @ 12 8B

I

10M TRACK FORMAT



18M SYSTEM 34 FORMAT-
256 BYTES/SECTOR

Shown below is the IBM dual-density format with 258
bytas/sactor. In order 1o format a diskette the user
must issue the Write Track command and koag the
data register with the following vaives. For every byte
e be wntten, there is one data réquest.

NUMBER HEX VALUE OF
OF BYTES BYTE WRITTEN
80 4E
12 00
3 F6
1 FC (Index Mark)
50" 4E
12 00
3 F5
t FE (ID Address Mark)
1 Track Number (G thry 4C)
1 Side Number (0 or 1)
1 Sector Number {1 thry 1A)
1 o)}
1 F7 (2 CRCs wriftarn)
22 4E
12 00
3 F5
1 FB (Data Address Mark)
256 DATA
b F7 (2 CRCs written)
4E N
598" 4E
* Write bracketed feld 26 times
**Continue writing until FD179X interrupts out.
Approx. 598 bytes.

ELECTRICAL CHARACTERISTICS
MAXIMUM RATINGS

1. NON-iBM FORMATS

Variations in the IBM format are posaible 1o a limiteg
extent i the following requirements are met: secior
size must be a choice of 128, 256, 512, or 1024 bytes:
9ap size must ba according to the foliowing table. Note
that the Index Mark is not required by the 179X. The
MiNUMWIM gap sizas shown are that which is requirad by
the 179X, with PLL lock-up time, motar speed variation,
etc., adding additional byles.

FM MFM
Gap i 16 bytes FF 32 bytes 4€
Gap it 11 bytes FF 22 bytes 4
v 6 bytes 00 12 bytes 00
3 bytes A1
Gap Wl 10 bytes FF 24 bytes 4E
3 bytes At
L1 4 bytes 00 . 8 bytes 00
Gap v 16 bytes FF 16 bytes 4E

*Byte counts must ba exact,
“*Byte counts are minimum, except exactly 3 byles
of A1 must be written.

Voo With Respect to Vss (Ground) =15 to —0.3V Cperating Temperature 0°C to 70°C
Max. Voltage 1o Any Input With =15 to -0.3v Storage Temperature ~55°C to +125°C
Respect to Vss
Vop = |D ma Nominai Vee = 35 ma Nominal
OPERATING CHARACTERISTICS ({DC) f
TA=0Clo 70°C. Voo = + 12V = BV, Vaa = OV, Voc = + 5V » .25V
SYMBOL CHARACTERISTIC MIN. MAX. UNITS | CONDITIONS
I Input Leakage 10 Ty Vi = Voo
fow Output Leakage 10 A Vour = Vo
Vi Input High Voltage 26 v
Va fnput Low Voitage 0.8 v
Vou Quiput High Voltage 28 v o = — 100 uA
Veu Output Low Vohage 0.45 v o= 1.6 mA
Po Power Dissipation 05 w




TIMING CHARACTERISTICS -
Ta = 0°C to 70°C, Voo = + 12V = 6V, Vax = OV, Voo w45V = 25V

READ ENABLE TIMING

SYMBOL CHARACTERISTIC MIN, TYP. MAX. | UNITS | CONDITIONS
TSET Setup ADDR & CS$ to RE 50 nsec
THLD Hold ADDR & CS trom RE 10 nsec
TRE AE Puiss Width __ 400 nsec CL=50pt
TDRR DRQ Reset from AE 400 500 nsec
TIRR INTAQ Reset from RE 500 3000 nsec Sge Note §
TDACC Data Access trom RE 350 | nsec C.=50pt
TDOH Data Hold From RE 50 150 nsac C. = 50 pf
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WRITE ENABLE TIMING

SYMBOL CHARACTERISTIC MIN. TYP. MAX. | UNITS | CONDITIONS
TSET Setup ADDR & CS to WE 50 naec
THLD Hold ADDR & CS trom WE 10 nsac
TWE WE Puise Width __ 350 nsec
TDORR DRQ RAesst from WE 400 500 nsac
TIAR . INTRG Reset from WE 500 3000 nsec Sea Note 5§
TDS Cata Setup 10 WE 250 nsec
TOH Data Hokt from WE 70 nsec

INPUT DATA TIMING:

SYMBOL, CHARACTERISTIC MIN. TYP. MAX. UNITS | CONDITIONS
Tpw Raw Read Pulse Width 100 200 nsec | See Note 1
the faw Fead Cycle Time 1500 nsec (1800 ns @ 70C
Te RCLK Cycie Time 1500 nsec [1800 ns @ 70°C
T RCLK hoid to Raw Head 40 nsec | See Note t
Tx2 Raw Read hold to RCLK 40 nsec _‘
o - |
r
o |
Kaw ditad U LI"
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po— 2 —of
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NOMINAL
. DISKETTE [MODE | ODEN | cik [ 1, | 7. | 7.
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WRITE DATA TIMING: (ALL TIMES DOUBLE WHEN CLK = 1 MHz)

SYMBOL CHARACTERISTICS MIN. TYP. MAX, UNITS CONDITIONS
Twp Write Data Pulse Width 450 500 550 nsec FM
150 200 250 nsec MFM
Twg Write Gate to Writs Data 2 usac M
! 1 usec MFM
Tohe Write data cycle Time 23,004 msac +CLK Error
Ts Early (Late) to Write Data 125 nsec MM
Th Early (Late) From 125 nsec MFM
Writa Data
Twi Write Gate off from wD 2 KE8C FM
1 usec MFM
T WO Valid to Clk 100 nsec CLK=1 MHZ
50 nsec CLK=2 MHZ
Twd2 WO Valid after CLK 100 nsec ClLK=1 MHZ
30 nsac CLK=2 MHZ
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MISCELLANEOUS TIMING:

T —
SYMBOL CHARACTERISTIC MIN. | TYP. MAX, UNITS | CONDITIONS
=
TCD: Clock Duty {low} 230 250 | 20000 nsec
TCD:2 Clock Duty {high) 200 250 | 20000 nsec
TSTP Step Puise Output 2014 1SEC See Note 5
TOIR Dir Setup to Step 12 nsec | TS ER"H oR
TMR Master Reset Pulse Width 50 LS8C
TIP index Pulse Width 10 HSOC
TWF Write Fault Pulse Width 10 usec See Note 5
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NOTES:

1. Puise width on RAW READ (Pin 27) is normally 3. tbe should be 2 us, nominal in MFM and 4 1S nominal
100-300 ns. However, puise may be any width if in FM. Times double when CLK =1MHz
pufse is entirely within window. if puise occurs in both 4. RCLK may be high or low during AAW READ {Polarty
windows, then pulse width must be iess than 300 ns IS unimportant).

for MFM at CLK = 2 MHz and 600 ns for FM at 2 5. Times double when clock = 1 MHz,
MHz. Times doubie for 1 MHz,
2. A PPL Dats Separator is recommanded for 8 MFM,

P




Table 8 STATUS REGISTER SUMMARY

ALL TYPE | [ READ READ READ WRITE WRITE
8T | COMMANDS ADDRESS SECTOR TRACK SECTOR TRACK
S7 |NOT READY |NOT READY NOT READY NOT READY |NOT READY | NOT READY
86 [WRITE 0 0 0 WRITE WRITE

PROTECT PROTECT PROTECT
S5 [HEAD LGADED 9 RECORD TYPE 0 WRITE FAULT |WRITE FAULT
S4 |SEEK ERROR |RNF ANF 0 RNF 0
53 [CAC ERAOR |CAC EARCR | CRC ERRORA 0 CRC ERROR 0
82 [TRACK 0 LOST DATA LOST DATA LOST DATA |LOST DATA  [LOST DATA
S1 |INDEX DRQ ORQ DAQ DRQ ORQ

S0 |Busy 8uUsy BUSY BUSY BUSY BUSY

STATUS FOR TYPE | COMMANDS
BIT NAME . | MEANING ]
S7 NOT READY This bit when set indicates tha drive is not r8ady. When reset it indicates that the drive
is ready. This bit is an inverted copy of the Ready input and logicaily ‘ored" with MR
56 PROTECTED When set, indicates Write Protect is activated. This bit is an inverted copy of WRPT
input.
55 HEAD LOADED| when sol, it indicates the head is loaded and angagad. This bit is a logical “and” of
HLD and HLT sigrials,

54 SEEK ERROR When set, the desired track was not verified. This bit is raset 1o 0 whan updated,
83 CRC ERROR CRC sncountered in 1D field,

82 TRACK 00 Whan sat, indicates Read/Writa head is positicned to Track 0. This bit is an invertad
copy of the THOO input,

51INDEX !ghen sel, indicates index mark detectsd from drive. This bit is an inverted copy of the
1P input.

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

STATUS FOR TYPE Il AND Il COMMANDS

BIT NAME MEANING F

57 NOT READY This bit when set indicates the drive is not ready. Whan reset, it indicates that the drfve_]

i3 ready. This bit is an invered copy of the Ready input and 'ored” with MA. The Type Il
e and Il Commands will not execute uniess the drive is ready.
56 WRITE PROTECT On Read Record: Not Used. On Read Trach: Not Used. On any Write: it indicates a
Writa Protect. This bit i§ resat when updated.

S5 RECORD TYPE/ [On Read Record: It indicates tha record-type code from data field address mark.
WRITE FAULT [t = Detated Data Mark. ¢ = Oata Mark. On any Write: It indicales a Write Fault. This bit

i is reset when updated.

84 RECORD'NGT | When set, i.indicates that the desired track, sector, or side were not tound. This bit is
FOUND (RNF) resat when updated.

R cRe ERARQR I S4 is set, an error is found in one or more 1D fislds; otherwise it indicates srror in

. data field. This bit is raset when updatad,

82 LosT DATA When set, it indicates the Computer did not respond to DRQ in one byta tima. This bit is

- resat to 2éro when updated.

S10aTA REQUEST [This bit I8 a copy of the DRQ output. When sat, it indicates the DR is full on a Read

Operation or the DR is @mpty on a Write operation. This bit ig reset to zero when up-

dated,

So Busy When sst, commanrd is under axecution. Whan resgt, no comand is undar axacution.
k
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This is » preliminery specification with entaive devics DArSMeters and may be subject 10 change alter fnal product charactenizstion &
compipted.
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