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Application Data

Versafloppy Il operates with other $-100 boards to give a complete disk based system. VDB-8024, SBC-
200 and the Expando-RAM Il from 5D SYSTEMS combine with the Versafloppy |l to offer a complete
data processing system.

The Versafloppy 1I's contral function is evenly distributed between hardware and software 1o provide
flexibility for the user, Software listings are provided with the Versafloppy Il for use with the SBC-
2007100 single board computer from SD SYSTEMS. This software may be modified to meet the user's
specific software interface requirements, such as register usage, parameter handoffs and data formats.
Also available from SD SYSTEMS is the SDOS Operating Systermns configured to run with several
combinations of SD SYSTEMS boards, terminals and disk drives. This will allow the use of any of several
disk based versions of high level language.

SO SYSTEMS recommends the use of DDBIOS (order #39034) 1o complete all necessary read/write
routines for Versafloppy Il wher it is combined with SBC-100/200. DDBIOS also includes VFDIAC to
provide diagnostic functions for the Versatloppy Il when it is employed in conjunction with the SBC-
100/200. VFDIAG simulates actual disk usage and reports error conditions, The Versailoppy 11 employs
the SD Manitar ta control its input/output console functions.

& SUBSIDARY OF THE WICHICAN GEWERAL CORFORATION

P.O. BOX 28810 DALLAS, TEXAS 75228 214-271-4667

A SUBSIDIART OF THE MICHIGAN GEWERAL CORFORATION

VERSAFLOPPY Il

Enhanced Flexible Disk Drive Controller

The Versafloppy Il is a low cost versatile state-of-the-art controller board for flexible double or single
density disk drives that is compatible with the 5-100 Bus computer configurations.

General Description

Versafloppy 1l is a flexible disk drive controller
that incorparates a wide range of capabilities
into one board, It operates with double density
soft sectored format which provides 985,600
bytes of storage on a double sided B inch
diskette and 129,920 bytes per side on a 5 inch
mini-diskette.. A unigue feature of the Versa-
floppy Il is that it may be used with mini or full
sized floppy drives, single or double density,
and single or double side, or in any combina-
tion. The Versafloppy 11 directly controls many
popular disk drives. These include: Shugart
SA400 and SA450; Shugart SABDO and SA850;
Mayflower MFE500 and MFE70Q; Per S¢i 70 and
277; and Siemen’s GSI1-105.

The heart of the Versafloppy Il controller board
is the powerfl Western Digital FD17978-2
NMOS L5l double density controller chip. This
device performs most of the timing and control
functions required by floppy disk drives such
as: head load and unload; track seeking and ver-
ification; address mark detection/generation;
serial to parallel data conversion for reads;
parallel to serial data conversion for writes;
CRC error code checking and generation; 1BM
3740 Soft Sector compatible recording and
signaling for double density recording and
precompensation.

The insertion of wait states until the FD17918-1
is ready for the next ward provides synchroni-
zation of the data rate with the CPU during
sector reading and writing. Optional use of
interrupts is available by using VIZ and VI3 as
inputs to an interrupt controller on another
board. These controls are not necessary for
operation, but are provided for systems
requiring priority interrupt signals.

Features

$-100 Bus Compatible

IBM-3740 Compatible Soft Sectored Format
for Single Density Drives

Operates with both Standard (87) and Mini
(5") Drives Simultaneously

Provides Control for Double Sided Opera-
tion

Operates with Z80, 8080 and 8085 Central
Processing Unit

Controls up to four drives
Vectored Interrupt Operation Optional

Control and Diagnostic Software Available in
FROM

SDOS Disk Operating System Compatible

EXPAND-
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The major functions contained in the Versa-
floppy Il hardware are shown in the block
diagram above. The Versafloppy Il Disk
Controller is comprised of two basic parts: 1)
the hardware board and 2) the software which
controls the hardware. The hardware allows the
computer to control the drive selection, head
loading, track seeks, formatting, reading and
writing operations. The software directs the
hardware in each of the operations.

The Floppy Disk Controller (FD1797B-Z] per-
forms track to track stepping timing, serial to
parallel data conversion, paralle| to serial data
conversion, error code checking and genera-
tion, and 1BM 3740 soit sector compatible
recording. After each operation is completed,
the chip interrupts the Central Processing Linit.
{The interruption feature is optional.) /O ports
64, 65, 66 and 67 are contained withir the
FD1791B-1 device.

The 8 bit Data Out Bus is the 5-100 path for
transferring data from the Ceniral Processing
Unit (CPU] to the output ports on the Versa-
floppy Il board.

The B bit Data In Bus is the 5100 path for
transferring data from the input ports on the
Versafloppy Il board to the computer (CPU).

The computer makes its selection of the various
Input/Qutput on the board through the eight
low order address lines (A0-A7). The I/O

Functional Description

control lines consist of PWR, PDBIN, SOUT, and
SINP. These lines control the input and output
operations to and from the /O ports on the
Versafloppy 11

The on-board Wait State Generator delays the
input and output operations until the FD17918-
1 is ready 1o transfer a word. The PRDY line puts
the CPU in a wait state during the delay. Wait
states are only generated during sector read
and write {part 67).

The Address Decode block detects the presence
of a port address on the low order address fram
the CPU (AD-A7). The output of the Address
Decoder is used to gate read and write pulses to
the /O ports.

The Data In Buffer isolates the Bi-Directional
Data Bus used c.i the Versafloppy Il from the §-
100 Data In Bus. This buffer is enabled during
the input port reads from ports on the Versa-
floppy IL

The Bi-Directional Data Bus is a path for all
transfers to and from the Input/Output ports
on the Versafloppy Il

The Data Out Buffer isolates the Bi-Directional
Data Bus used on the Versafloppy Il from the §-
100 Data Out Bus. This buffer is enabled except
during the input port reads on the Versafloppy
1.

versatloppy Il operates with or without
interrupts. However, the standard control
software does not use inlerrupts.

Qutput Port 63 is an eight bit control register
with several functions. Bits 0 through 3 are
Drive Select 1, 2, 1, and 4.

Bit 4 selects the side tor use with double sided
drives. Bit 5 is a control for mini/full drive.
Double or single density is controlled through
Bit 6, and Bit 7 controls the Wait State Enable.

Input Port 63 reads the present state of Oulput
Port 63, Bits 0—7.

Specifications
Functional
Bus 5-100
Compatble CPLs 780
Storage Capacity 985 600 bytes

iDouble-Sided)
(8" disketre] 129,920 bytes
per side (57 disketie|

Physical

Dimensions {Board Size] 507 x 10,107 x 0.657

Connectors 11-5-100 Bus; J2-34 Pin;
13-50 Pin

Power Requirements +8 VDC @ S00mA (max)

+16 ¥DC @ 50mA (max)

Operating Temperature 0 Degrees 1o 50
Deprewes Celsius

J1 Pin Description

Signal

Pin No. Mame Direction Description

1.5 +AVDC +#§ Volts DC

2 +IEVDC +16 Volts DO

(] vi2 Oul Vectored Interrupt 2
[Optianal]

7 VI3 Vectared Interrupt 3
[Optional)

4 02 In Phase 2 Clock

3 m In Phase 1 Clock

29-11

7983 AD-AT In Low Order Address

3536

38-40

88-90 DO0-DO7 In Data Out Bus

41-43 Dig-017 Cut Data In Bus

91-95

45 souT In Port Output Cycle

46 SINP In Port Input Cycle

72 PROY Out Ready

77 FWR In Write

78 PORIN In Data Bus In

99 POC In Power On Clear

100,50 GND Ground

—

The Select Buffer supplies the current sinking
drive for the drive and side select lines. The
Control Buffer supplies the current sinking
drive for WRITE DATA, WRITE GATE, DIREC-
TION, STEP, TRK43 and HLD. The Sense Buffers
receive the READ DATA, INDEX, TRKO0. READY
and WRIPRP signals from the selected disk
drive. Each input is a Schmitt Trigger device
praviding hysteresis noise immunity.

The Data Separator PLL divides the compasite
FM and MFM READ DATA into separated Data
and Clock Signals required by the FD1791B-1
Controller Chip.

The Oscillator Circuit provides a crystal
controlled squarewave used by the Darta
Separator and FD17978-2. This may be software
configured for mini or full size disk drive data
rates.

J2 Pin Description

Pin No. Direction Signal Name
B In iP

10 Ot TRV SEL 1

12 Out DRV SEL 2

ot Out DRV SEL 3

16 Cut MOTOR ON (HLD]
18 Out R

Fi] Out STEP

n Out WRT DATA

24 Qut WHT GATE

% In TREDD

28 In WRT PROT

£} In RD DATA

2 Ou SIDE SELECT
Odd Pins GROUND

J3 Pin Description

Pin No. Direction Signal Name
3 Out T4

14 Out SIDE SEL

1 Dut HLD

20 in ir

2 In READY

6 Out DORv SEL1
28 Out DRV SEL 2
i Out DRV SEL 3
iz Ot DRV SEL 4
14 Out DIk

% Out STEP

38 Ot WRT DATA
40 Out WRT GATE
42 In TREDD

“ In WRT PROT
46 In RD DATA
50 GROUND

=
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LIMITED WARRANTY
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All SD Systems products assembled by SD personnel and functicnally DESCRIPTION PAGE
tested at our facility are warranted for a pericd of ninety (90) days
from dats of purchase to be free fram defects of material and workman- 1 GENERAL INFORMATION 1
ship. Kits or other products functionally unfinished or semi-finished 1-1 INTRODUCTION 1
at the time of shipment from our facility are warranted for the same 1-2 GENERAL DESCRIPTION 1
period in regard to material defects only, with no warranty, expressed 1-3 SOFTWARE CONSIDERATIONS 2
or implied, covering workmanship of others. Sheuld an SD Systems pro-
duct fail to perform to specifications, cbtain a Returned Material
Authorization number from your dealer or from SD Systems. Include 2 FUNCTIONAL DESCRIPTION 3
this mumber in all correspondence and with the retwrned product. Ship 2-1 INTRODUCTION A
the item prepaid to SD Systems and it will, at our option, be repaired 2-2 FD1791B-1 3
or replaced free of charge, provided the unit is received during the Z=3 DATA OUT BUS 3
warranty period. Testing or repair work performed upen returmed kits 2-4 DATA IN BUS 4
or other products assembled wholly or partially by others will be sub- 2-5 AD-A7 4
Ject to a 535.00 minimum service charce unless such products are found 2-6 1/0 CONTROL LINES § READ/WRITE CONTROL 4
to be non-functional dus to defects in material purchased from SD =7 WAIT STATE CONTROL AND PRDY g
Systems. Z=B ADDRESS DECODER
2-9 DATA IN BUFFER 5
In order to validate this warranty, the enclosed warranty card must be 2-10 DATA OUT BUEFER 5
returned to SD Systems. If no warranty card is on file at the time of ST BI-DIRECTIONAL DATA BUS 5
product return, dated proof of purchase will be required. 2-12 INTERRUPT CONTROL 5
. . 2-13 OUTPUT PORT 63 6
This warranty is invalid if product has been misused'or modified. War- 2-14 INPUT PORT 63 6
ranty is limited to replacement of defective parts and no resronsibility 2-18 SELECT BUFFER 6
is assumed for damage to other equipment. 2-16 CONTROL BUFFER 6
2=17 SENSE BUFFER 6
THERE ARE NO UNDERSTANDINGS, AGREEMENTS, REPRESENTA- s s el e -
TIONS, OR WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY
REGARDING FITNESS FOR A PARTICULAR PURPOSE, NOT SPECIFIED =
IN THE WARRANTY 5 CQNTHOL SOFTWARE 9
i il | INTRODUCTION 9
S=2 SECTOR READ SEQUENCE 10
3-3 SECTOR WRITE SEQUENCE 10-11
3-4 DRIVE SELECTION SEQUENCE 12
3-5 TRACK SEEK AND TRANSFER INITTALIZATION 14
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3-7 FORMAT ROUTINE 13
4 CONSTRUCTION + 14
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4-2 ASSEMBLY PROCEDURE 14
4-3 VOLTACE CHECK 15
4-4 PHASE LOCKED OSCILLATOR ADJUSTMENT 16
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SECTION I
GEMERAL TNFORMATION

1-1 INTRODUCTION

VERSAFLOPPY IT™ is the new floppy controller board from SD SYSTEMS.
It features the Western Digital FD1795 double density controller
The unique feature of this board is that it may be used with

mini or full-size floppy drives, single or double density, single
or double sided, in any variation therecf. For example, a mini
drive operating single density and a full-size drive operating
double density may be utilized at the same time and information

may be transferred from one to the other.

VERSAFLOPPY II was designed to be used optimally with SD SYSTEMS'
SBC-200, single board computer, and Expandoram boards to form
a complete, low cost, disk based computer. The VERSAFLOFPY I1I
is designed for operation with the Z80 CPU and is not recommended

for operatlion with other processors.

1-2 GENERAL DESCRIPTION

At the heart of the VERSAFLOPPY II is the powerful Western Digital
FD1795B NMDS LSI double density controller chip. This device
performs most of the timing and control functions required by
floppy disk drives such as:

Head load/unload

Track seeking with verification

Address mark detection/generation

Serial to parallel data conversion during reads

Parallel to serial data conversion during writes

CRC error code checking/generation

IBM 3740 Soft Sector compatible reading :
Signals for double density recording and precompensation

[=-TEN e ST, BF - PU
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During sector reading and writing, the data rate is synchronized
with the CPU by inserting wait states until the FD1795B is

ready for the next word.
The VERSAFLOPPY II employs a phase locked loop in the data recovery

circuit which insures a valid readback during double demsity

operation.

1-3 SOFTWARE CONSIDERATIONS

The control function has been designed to be evenly distributed
between the hardware circuit and the control software allowing

a great deal of flexibility for the user. A version of the control
software is shpplied with the VERSAFLOPPY II in listing form
configured to run on the SBC-100/200 single board computer. Thi;
may be modified to meet the user's specific software interface
requirements, such as register usage, parameter hand-offs

and data formats.

Also available from SD SYSTEMS is a version of SDOS configured
to run on the SBC-100/200, VERSAFLOPPY 1T and 32K Expandoram II
board combination. This allows using several disk based versions

of high level languages.

PAGE 2

SECTION II
FUNCTIONAL DESCRIPTION

2-1 INTRODUCTION

Functionally, the VERSAFLOPPY II consists of two main parts: hardware,

and the software which controls it. The hardware allows the computer
to control the drive selection, head loading, track seeks, formatting,
reading and writing operations. The suftyare, as described in
Section 3, must direct the hardware in each of these operations.

The major functions contained in the VERSAFLOPPY II hardware are

shown in the block diagram. (Fig. 2-1) Table 2-1 lists the 5-100

Bus signals used by the VERSAFLOPPY 1I.

2-2 FD1751B-1

The FD1797, the floppy disk controller chip, performs track to track
stepping timing, head load timing, serial to parallel data conversion;
parallel to serial data conversion; error code checking/generation,
and TBM 3740 softsector compatible recording. After each operation

is completed, the chip can optionally interrupt the CPU. (For
complete description, see Western Digital FD1795 specification).

I1/0 ports 64,65,66 and 67 are contained within this device.

The FD1795 also has the necessary signals to implement double
density operation including a pin to determine whether the chip
is to operate single or double density and a late and an early

signal for use in precompensation.. The FD1795

PAGE 3



has a negative true data bus.

2-3 DATA OUT BUS

The 8 bit DATA OUT BUS is the S5-100 path for transferring data from

the computer (CPU) to the output ports on the VERSAFLOPPY II board.

2-4 DATA IN BUS
The 8 bit DATA IN BUS is the S-100 path for transferring data from

the input ports on the VERSAFLOPPY II board to the computer (CPU).
2-5 AD-A7 i
The A0-A7 low order eight address lines are used by the computer )

(CPU) to select the various input/output ports on the board.

2-6 I/0 CONTROL LINES AND READ/WRITE CONTROL

The I/0 Control lines consist of PWR, PDBIN, SOUT, SINP. These
lines are used to control the input and output operations from/to

the 1/0 ports on the board.

2-7 WAIT STATE CONTROL AND PRDY

The Wait State Generator is used b;r the VERSAFLOPPY II to drlay ths input

and output operations until the FD1795 chip is ready to transfer
a word. This PRDY line puts the CPU in a wait state during the
delay. Wait states are only generated during sector reads and

writes (which use I/0 port 67).

PAGE 4

2-8 ADDRESS DECODER

The Address Decoder detects when a port address used on the VERSA
FLOPPY II is present on the low order eight bits of address from
the CPU (A0-A7). The output of the decoder is used to gate Tead

and write pulses to the I/0 ports.

Z-9 DATA IN BUFFER

The Data In Buffer isolates the Bi-Directional Data Bus used on
the VERSAFLOPPY IT from the S-100 Data In Bus. This buffer is
enabled during input port reads from ports on the VERSAFLOPPY II.
The data is inverted by the Data In Buffer to compensate for the

negative true data bus of the FD1795 controller chip.

2-10  DATA OUT BUFFER

The Data Out Buffer isolates the Bi-Directional Data Bus used on

the VERSAFLOPPY 1I from the S-100 Data Out Bus. This buffer is
enabled except during input port reads from ports on the VERSAFLOPPY
I1I. The output data is inverted by the Data Out Buffer to compensate

for the negative true data bus of the FD1795 contrnller chip.

2-11 BI-DIRECTIONAL PMATA BUS

The Bi-Directional Data Bus is a path for all transfers to and

from the 1/0 ports on the VERSAFLOPPY IT.

2-12 INTERRUPT CONTROL

The VERSAFLOPPY II operates with or without interrupts, but the

standard control software does not use interrupts.
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2-13 OUTPUT PORT 63 . .

Output Port 63 is an 8 bit control register with several functions:

into separated Data and Clock signals required by the FD1795

1. Bits 0-3 Drive Select.1,2,3,4l
2. Bit 4 Side Select for double sided drives controller chip. The data separator uses the 74LS124 VCO coupled
3. Bit § §" /8" drives
4. Bit 6 Double/Single Density with a LM301 OP AMP to dynamically reconstruct the data clock
5. Bit 7 Wait State Enable/INUSE STB*
F < from the input raw data stream.
#The INUSE STB when set low during drive select activation/
deactivation will lock or unlock the drive door if that option
This function can be disabled 2-19 O0SCILLATOR

is incorporated on the drive.
by cutting the etch between E11 and E12Z.

The Oscillator circuit provides a crystal controlled squarewave

2-14 INPUT PORT 63
(16MHZ) divided down to provide the proper clock frequency to
Input Port 63 is used to read the present state of several control

. . the FD1795 for 8" or 5 1/4" operation.
signals:

1. Bits 0-7 State of Output Port 63, as described above

2-15 SELECT BUFFER .

The Select Buffer supplies the current sinking drive for the drive

and side select lines.

2-16 CONTROL BUFFER

The Control Buffer supplies the current sinking drive for WRITE

DATA, WRITE GATE, DIRECTION, STEP, TRKA43, and ALD.

2-17 SENSE BUFFER
The Sense Buffer receives the READ DATA, INDEX, TRKOO, READY, and

WRTPRT signals from the selected disk drive. Each input is a Schmitt

Trigger providing hysteresis noise immunity.

2-18 DATA SEPARATOR

The Data Separator circuit divides the composite FM & MFM READ DATA

PAGE 7
PAGE 6
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VERSAFLOPPY II BLOCK DIAGRAM

FIGURE 2-1

$-100 BUS SIGNALS USED BY VERSAFLOFPY 1I

TABLE 2-1

DESCRIPTION

PIN SIGNAL NAME DIRECTION
1557 +8Volts
2 +16 Volts
6 V12 OUTPUT INTERRUPT
CHANNEL 2
OPTIONAI
7 VI3 OUTPUT INTERRUPT
CHANNEL 3
24 gz INPUT PHASE 2 CLOCK
25 g1 INPUT PHASE 1 CLOCK
29-31, 79-83 AO-A7 INPUTS OW ORDER ADDRESS
35,36,38-40,88-90 DOB-DO7 INPUTS DATA OUT BUS
41-43, 91-95 DIA-DI7 DUTPUTS DATA IN BUS
45 SOUT INPUT PORT OUTPUT CYCLE
46 SINP INPUT PORT INPUT CYCLE
72 PRDY QUTPUT READY
77 PWR INPUT WRITE
78 PDBIN INPUT DATA BUS IN
99 FOC INPUT POWER ON CLEAR
100,50 GROUND
PAGE 8
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SECTION III

| CONTROL SOFTWARE

3-1 INTRODUCTION

The versatility of the VERSAFLOPPY II is maintained by its ability
to be controlled by software. Certain sequences must be executed
to ensure proper operation of the disk drive. These control sequ-
ences are supported by the SD SYSTEMS' DDBIOS software program.
This section will cover these basic software sequences with verbal
and graphic description. Program listings of the software in Z-80

source code are included in Appendix E.

The SECTOR READ and SECTOR WRITE sequences are the two main entries
into the controlling software. Before these sequences may be

° . entered, the memory transfer address, drive select, track, and
sector must have been stored in memory locations. When operating
with SDOS Disk Operating System, these parameters are set up when
the SETDMA, SELDSK, SETTRK, and SETSEC entries, tespectively, are
called. The READ and WRITE SDOS entries are linkages to the
SECTOR READ and SECTOR WRITE sequences, respectively. If an error
is encountered in the Read or Write process, two more attempts will
be made to execute the process. After this a Reseek will be
executed and then three more Retrys. If an error still exists,
program control will be returned to the user with the Z bit reset.

If no error exists the Z bit will be set upon Return.

3-2 SECTOR READ SEQUENCE (Figure 3-1)

- @ 1 function of the SECTOR READ SEQUENCE is to do everything necessary
to transfer the previously specified sector (128, BYTES) to the
previously specified memory buffer (anywhere in the system RAM):

PAGE 9



. . The UNIT byte is compared to the unit check byte to determine if

the desired drive and diskette type is the same as the previously

SECTON RFAD SLOURNCE
e -

selected drive and diskette type. If not, the DRVSET routine is
called to set up the new drive and determine the diskette type
table address to be stored in the IX index register. If DRVSET

is called then ID READ is also called to set up the track address

ATect Triee
nd bead & 1
Sns hend Trac of the new drive.

iddress

The SFEK and TRINT (section 3-5) subroutines are called to put the

é%!n‘:”:i'ii. ":‘ml:“"“: SRt SN Read/Write head on the requested side and track.
INTERRUPTS STATE CEM.)

The CPU registers are then set up with the memory address and

SUTRIT s
READ COMMAND

byte count. Data from the disk is input a byte at a time, and

INFUT & MYTE

gl SRR A stored in memory. This process is synchronized with the disk

som e . . data rate by hardware inserted wait states. (Interrupts are
ke dis-abled during data transfers).

THCREMENT
MEMORT
POINTFR- HL

i When all 128 bytes of data have been read in, the program waits
NiE o : for the hardware to go '"mot busy". The End of Command Routine
then checks for CRC and other error conditions. If no errors

occured, the program returns to the caller with the erroT flag

cleared.

RE-T5ABLF
[STTRRUFTE

TFOATT CREOR
rac 3-3 SECTOR WRITE SEQUENCE (figure 3-2)

The function of the SECTOR WRITE SEQUENCE is to do everything

necessary to transfer the previously specified memory buffer

(128 bytes anywhere in the system) to the previously specified disk

sector.
SECTOR READ SEQUENCE & @ ™ UNITbyte is compared to the unit check byte to determine if
FIGURE 3-1 the desired drive and diskette type is the same as the previously
‘ PAGE 10 '
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SECTOR WRITE SEQULNCE
FIG 3-2

SECTOR
WRITE

CALL DAVEET

wTect Drive
and Bead Trach
Addrgss

Set Up Reps [ML=Address 0= Brtw Cownt]
For Tramafer Emasie Wait
a0 State Gen.
tnterrupes
B
ouTPUT
WRITE
CisanD

e

FETCH 4 WVTE
FROM MEMORT
HLY

Al

CUITPUT WYTE
To pisE (Weit States Sync with Data Rave)

B2

TNCREMENT
MEMORT
FPOINTER - ML

DECEEMEWT

BYTL COUNT - B

FSAREF 1TraRurd

UPDATE ERNOR
FLAG

SECTOR WRITE SEQUENCE

Figure 3-2

selected drive and diskette type. If not, the DRVSET routine is

called to set up the new drive and determine the diskette type
table address to be stored in the IX index register. If DRVSET
is called then ID READ is also called to set up the track

address of the new drive.

The SEEXK and TRINT (section 3-5) subroutines are called to

put the Read/Write head on the requested side and track.

The CPU registers are then set up with the memory address and
byte count, The data is output a byte at a time, to the
disk. This process is synchronized with the disk rate by
hardware inserted wait states. (Interrupt are disabled during

data transfers).

When all 128 bytes of data have been output, the program waits
for the hardware to go "mot busy". The End of Command Routine
then checks for CRC and other error conditions. If no errors

occurred, the program returns to the caller with the error

flag cleared.

PAGE 11
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DRIVE SELECTION SEQUENMCE
FIG d-3

3-4 DRIVE SELECTION SEQUENCE (Figure 3-3) :

The DRIVE SELECTION SEQUENCE translates the data in the unit byte

SYT U SELECT| ([ACCOMDING TO DRIVE M.I?ll ARD DISEETTE

into the format of the select register. The IX index register Tivg 14 THE TRIT BYTE
RECTETER Dafa
is then set up with the diskette type table address desired. The FIND THE TABLE| (4wD STORE IN 1R INGEI REGISTER)
ADOMESS OF SFL-
BCTED OTSEETTE
new selection is output followed by a delay for Drive Select. e

DUTPUT THE
SELECT DATA

This delay is 18 milliseconds for a full-size drive and about

50 milliseconds for a mini. TET THE UNIT
TTPE COMPARE

BYTE Equai To

CURRENT UNIT BYTE

The status is then read to verify that the drive is ready. If the

drive is not ready, the error exit is taken.

ID READ
In the ID READ ROUTINE the track address is read from the disk . .

to inform the hardware of what track the new drive's read/write

head is presently on. The normal return routine is then exécuted.

3-5 TRACK SEEK AND TRANSFER INITITALIZATION

TRATT (D ATTES

The TRACK SEEK routine moves the head to the proper track, after
verifying the track is valid. The TRANSFER INITIALIZATION (TRINT)

sequence is responsible for verifying that the requested sector is

PUT TRE ALDR

P¥Tn TRACE RES

a valid nuaber aund in the case of the double-sided arives, select
the proper side of the disk. The Transfer Address is also set up

in this routine.

- " DRIVE SELECTION SEQUENCE
Figure 3-3
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THACE SEER AND TRAWSFER TMITIALIZATION
FI1G 3-8

poan WL WITH
TRACE ADBRESS

52 1.] (e
RECISTER 1N COM
fraolLed WITH

lECTOR ¢ DESTAEL

Diffarent
1dn Heeded

CUTPUT TO

SELECT REGISTER

DELAY FOR HEAD
SETT!

LOAD NUMBEL OF
BYTCS JO TAL _§% B
T S OHESs o

pata REG [Y ©

JUME 10 WALT
BTATE T4ibL
ROUTINE

TRACK SEEK

Figure 3-4

END OF CimetanD BOUTIHE
FIG 3%

DISANIF
WAIT STATI
CENFRATON

T

INPUT
STATUS

LAV EWRON
COBE

I ERSTAT™
N

SET ERNDE
FLAC

TELAY

RETUR® TO
CALLER

END OF COMMAND ROUTINE

Figure 3-5




3-6 END OF COMMAND ROUTINE (figure 3-5) .
The END OF COMMAND ROUTINE is entered after both normal and error
terminations of hardware executed commands. The routine waits

for the FD1795 to become "not busy™. The wait state generator

is then disabled, and the status is input to check for errors.

If no error occurred, thenm a normal return is taken.

If an error condition is detected, then error type is saved,
error flag set and a return is taken directly back to the caller

after a delay (18 MS-8"; 50 MS-5")

3-7 FORMAT ROUTINE

The FORMAT ROUTINE is entered directly through the vector at
location Ff33. This routine expects the UNIT byte to be set up .
previously according to the type of format desired. See Table

B-1 for valid UNIT byte data.

NOTE I The DDBIOS software uses the side byte on the diskette

to determine if the diskette is single or double sided. If_TLE'?%re
may mis-read disks formatfed double-sided an an SD-l100 as su'qjh_:- Sided.

gore 2: Early bosrds used a IT91B-| controller chiP, which is
not shle 4o pead disks formatted with all zevss in the qaps
betwesn sectors. Therefore, VersaFloppy I boaras with +he
[79|B-| cannot read disks formatted 'Jy machines with a
1771 contraller chip (like the S.D. Systems SD-100).
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SECTION IV
CONSTRUCTION

4-1 INTRODUCTTON

The SD SYSTEMS VERSAFLOPPY II kit is intended for those people who

have had some prior experience with kit building and digital electronics.
If you do not fall into this category it is highly recommended that

vou find an experienced person to help you in assembly and check out

of the board.

Appendix B shows the parts list for the SD SYSTEMS Floppy Disk

Controller hoard. Double check all parts against this parts list.

4-2 ASSEMBLY PROCEDURE

1. Install and solder the IC sockets in their proper locations
as follows: (Do not install sockets in Ul or U2)

14 Pin at U4,8,11,12,14-18,21-26,32-34
16 Pin at U5-7,13,19,20

20 Pin at 19,27-31

40 Pin at Ul0

2. 1Install and solder the resistors as follows: All are %W, 1%
(except as noted) and the values are given in Ohms.

A. R1l5 120 (Brown,Red,Brown) 5%
B. R3,R6,R7,R8,R9 150 (Brown,Green,Brown) 5%
C. R31 200
bD. R32 301
E.. R33 6580 (Blue,Gray,Brown) 5%
F. R4,R22 1K (Brown,Black,Red)
H. R19 1. 1K (pot)
I. R1&,R24 2.2K (Red,Red,Red) 5%
J. R29,R30 4.22K
K. RZ,R23 5.11K
Ei RIS 5.6K (Green,Blues,Red) 5%
M. R25 7.32K
N. R5,R11,R12 10K (Rrown,Black,0Orange) 5%
0. R1,R27 15K
P. RI1D 47K (Yellow,Violet,Orange) 5%
0. R1B,RZ6 100K
R. R17,R21 9.004K
PAGE 14
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1. Install and solder diodes with the banded end as shown . NOTE: Do not proceed with the board check out until all power supply
on the PC board. voltages are correct. The TTL and MOS logic can be permanently damaged
- if improper voltages are applied.
A. TInstall and solder CR1 Zener Diode 1N4742A-12V
B Install and solder CR2,CR3 Diode 1N270 3. TInstall the IC's in their sockets observing the PIN 1
C. Install and solder CR4-CRE Diodes 1IN914 designation on each socket marked on the PC board. NOTE:
0. Install and solder CR7 5V Zener Diode IN751A Ul0's ORIENTATION I3 DIFEERENT FROM THE OTHER IC's. Also,
on Ul the manufacturer's symbol designates Pin 1. On U2
4. TInstall and solder the capacitors as follows: the dot below the triangle designates the cormer of the
chip that contains pin 1.
A: B1, 627 .047 MF
B. C2,C28 .015 MF A, U21 74L500
a0 NEE 150 pf B. U23,033 74L502
D. C4-C13,€16,C20-C26,C32,035-37 .1 uf C. UB,U32 7406
E. (€14,C17-C19,C34 10 MF D. W14 741,809
F. €15 47uf E. U24,U26 741510
G. 29 100 pf F. Ul1,U15,u17 74L514
H. C30 ,001 MF G. Ul 74L521
I. E31 4.7 MF H. Ul2 74L5312
J. G35 47 pf 1. W©22,U25,034 74L574
J. U4,U18 74L593
5. Install and solder the voltage regulator with the heatsink K. Us 74L5112
using the 6-32 hardware supplied. L. Ul3 7415124
M. U5 74L5153
VR1 +5V 7805 or LM340T-5 N. U200 74LS157
. . 0, U7,019 7415221
6. Install the W/W pins in TP 1-TP 3 and TP 5. P. U28,U29 74L5240
Q. U9,U27,U030 74L5244
7. Install and solder 100 UH RF choke. R. U3l 74LS273
5. Uu10 FD17958B
8. Install and solder J2Z (34 pin) and J3 (50 pin) connectors. T. U3 LM 301 AN
9, Double check all solder connections for cold solder joints, 4. Install and solder delay line (DDU-4-2400) in leocation UZ.

unsoldered connections or shorted connectioms.
5. Install and solder 16MHZ oscillator in location Ul.

4-3 VOLTAGE CHECK 6. 1Install PCB ejectors using mounting pins (see Assembly Drawing) .
1. Install the board in the computer and measure the output
of +5V regulator VR1 and +1IV of CRI. 4-4 PHASE LOCKED OSCILLATOR ADJUSTMENT
VR1 = +5V (Pin 3) 1. Connect an oscillcscope probe to TP 3.
CR1 = +12V [Cathode)

2. Set the timebase to display S500NS/DIV.

2. Measure the power supply voltages in the Floppy Disk

Controller chip. 3. Adjust the variable resistor R-19 until there are 10 pulses

displayed on the oscilloscope screen.

A. Pin 21 Ul6 = +5V
B. Pin 40 Ule = +12V 4. Adjust the variable resistor R-19 until the leading edge of the
first pulse is exactly lined up on the first division line on

the oscilloscope screen and the trailing edge of the last pulse
. . is exactly lined upon the last division line on the oscilloscop

PAGE 15 : screen.
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. NOTE:

voltages are correct.
if improper voltages

3

Do not proceed with the board check out until all power supply

The TTL and MOS logic can be permanently damaged
are applied.

Install the IC's in their sockets observing the PIN 1
designation on each socket marked on the PC board. NOTE:
Ul0's ORIENTATION IS DIFFERENT FROM THE OTHER IC's. Also,
on Ul the manufacturer's symbol designates Pin 1. On UZ
the dot below the triangle designates the corner of the
chip that contains pin 1.

A. UL21 74L500

B. U23,U33 74L502

c. U8§,u32 7406

D. Ul4 74LS09

E. U24,U26 74L510

F. Ul1,uls,u17 741514

G. U16 74L521

H. Ul2 74L532

1. Uz22,U25,034 741574

J. U4,UlB 741593

K. U6 7418112
L. U13 7415124
M. US 74LS153
N. U20 T4L5157
0. u7,u19 74LS221 .
P. 128,029 7415240
Q. U9,u27,u30 74L5244
R. U3l T4L5273
S. Gulo FD1795B
T U3 LM 301 AN

Install and solder delay line (DDU-4-2400) in location U2Z.
Install and solder 16MHZ oscillator in location Ul.

Install PCB ejectors using mounting pins (see Assembly Drawing).

4-4 PHASE LOCKED OSCTILLATOR ADJUSTMENT

Sk
2.

238

Connect an oscilloscope probe to TP 3.
Set the timebase to display S5S00NS/DIV.

Adjust the variable resistor R-19 until there are 10 pulses
displayed on the oscilloscope screen,

A@just the variable resistor R-19 until the leading edge of the
first pulse is exactly lined up on the first division line on

the oscilloscope screen and the trailing edge of the last pulse

is exactly lined upon the last division line on the oscilloscope
scTeen.
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SECTION V

INTERRUPT OPTIONS

5-1 INTRODUCTION

There are basically two possible methods of handling interrupts
with the VERSAFLOPPY I1:
1. Interrupts are not used. (Standard Software)

2. 2-80 Mode 2 using CTC interrupt circuit on SBC-100/200

The Standard Control Software does not use interrupts. However

in some cases it may be beneficial to issue a command (such as

SEEK TRACK) and be interrupted when it is complete.
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SECTION VI

SOFTWARE OPTTONS

-1 INTRODUCTION

The standard control software for the VERSAFLOPPY IT is supplied
in listing form (Appendix D) and also available in 2716 PROM

for an additional charge. This software is called DDBIOS
(Double Density Basic I/0 System) and is assembled to reside

at FOOOH.

6-2 BOOTING UP THE SDOS

In order to run SDOS, a minimum of 16K of RAM must be in the
a System starting at address 0000 and the BIOS PROM must be

at FOODH. Execute BIOS at FO0O and SDOS will be booted and

promp with "[A]". Refer to the "SD SYSTEMS DISK OPERATING

SYSTEM (SDOS) USER'S GUIDE" for details of the SDOS commands.
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SECTION VII

CHECK - OUT

7-1 INTRODUCTION

This section will describe some basic checks that should be made
on the VERSAFLOPPY IlI. NOTE: It is assumed at this peint that the
voltage checks described in Section 4 have been previously made.
The following checks rtequire that the CPU board also be plugged

into the Bus.

7-2 OSCILLATOR

Apply power to board and verify that there is a 16MHZ clock on

U - Pin 3.
7-3 RE AND WE PULSES
Verify that U10 Pin 4 pulses low during any Input instruction,

and U10 Pin 2 pulses low during any output instruction.

7-4 1/0 PORT WRITE/READ VERTFICATION

Using the monitor in the system or a shart program, write data

to part 65 and read it back. Verify that the data read back is
the same as that written, This is done to test the data path

to and from the FD1791B-1 as well as the internal register.

REPEAT this procedure for ports 66, 67 and 63.

PAGE 19
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7-5 HEAD LOAD MONOSTABLE

After the diagnostic software is operating, check UZ0-Pin 3 for
a 35 millisecond pulse (low) and U20-Pin 2 for 1.5 sec pulse

(low) each time the head loads.
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SECTION VIII

DIAGNOSTIC SOFTWARE

8-1 TINTRODUCTION

A diagnostic program for the VERSAFLOPPY II is supplied in the top

of the 2716 DDBIOS PROM. The diagnostic program is also on the
diskette, when SDOS is purchased, under the file name of “VFDIAG.COM"
Once SDOS is operating, the diagnostic may be run by typing VEDIAG
[CR). THE SDOS DISKETTE SHOULD NOT BE PLACED IN THE DRIVE UNTIL THE

VERSAFLOPPY TI AND DISK DRIVES HAVE BEEN THOROUGHLY CHECKED OUT.

When running the diagnostic to check-out the VERSAFLOPPY 11, execute
the program starting at address F600. The diagnostic uses the

DDRIOS and monitor PROMS for disk and console j idn

§-2 DIAGNOSTIC TEST START-UP

llpon executing the diagnostic program the following message will
print on the console:

TEST# DRV¥ (TTDD)
The program then waits for the test number and drive number to

be entered from the console followed by a carriage return.

NOTE: The test number and drive number are each two digits and

MUST NOT be separated by a comma or space. Tahle 8-1 shows drive

numbers.
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i ~Type [FSides T z T b) 1 Z T z
; xx\“x\\\Diﬁk Size| Full Full Mini Mini Full Full Mini Mini
+ Drive~|Density Single|Single|Single|Single [Double |Double|Double [Double
P A 00 10 20 30 10 50 60 70
B 01 11 21 31 41 51 61 71
C 02 12 Zi iz 42 52 62 72 |
D 03 13 23 350 13 53 63 JE
TABLE B-1

Note that these unit numbers must also he used with

in the SD Monitor.

The test routines (except for 05) may be terminated
entering a period {.) on the console keyboard. The
then print the above prompting message and wait for
entries. If the period (.) is entered instead of a
will be transferred to the monitor.

8-3 DIJAGNOSTIC TEST 00 (SEEK TEST)

Test 00 is a simple routine to verify that the VERSAFLOPPY II is
receiving commands properly and that the track seek circuitry is
functicnal. The selected drive should begin moving the head from

track 00 to the inside track (76 for full size, 34 for mini) and

back again. Enter a period on the keyboard to cause the test
to cease.
8-4

DIAGNOSTIC TEST 01 (WRITE/READ)

Diagnostic test 01 writes random data on each sector, reads the

PAGE 22

R, W and Z commands

at any time by
diagnostic will
further keyboafd

command, control

..

i

sector back and compares the data to verify that it is identical.

Any errors which occur will be printed on the console. (see

This is done to each sector sequentially, starting

At

Section 8)
at track 00, sector 1, until reaching the innermost track.
that point it prints a "P" on the console, Teturns to track 00,

and continues.

NOTE: Diagnostic tests which read and write to disk may only

be run after the diskette has been formatted using diagnostic
05. (see 8-8)

DIAGNOSTIC TEST 02 (READ TEST)

8-5

Test 02 reads every sector on the disk sequentially and checks
for CRC errors, and seek errors. Errors will be reported on the
console. This test should step from track to track at the same

rate as when formatting a diskette.

8-6 DIAGNOSTIC TEST 03 (RANDOM WRITE/READ)

This test is similar to test 01 in that it writes, reads and

compares data byte by byte. However, test 03 chooses the sectors

and tracks on a random basis in an attempt to simulate actual use.
This test exercises only on the specified drive.
DIAGNOSTIC TEST 04

8-7 (MULTT-DRIVE RANDOM WRITE/READ

This test is identical to test 03 except that it also selects a

random drive (0 or 1).
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. . TABLE B-1

. E :ORMATT
8-8 DIAGNOSTIC TEST 05 (FORMATTING) DISK CONTROLLER COMMAND CODES

Test 05 is actually not a diagnostic, but a program which

: i i ‘ ith dri d d it 5
formats a diskette in accordance wit rive and density type NTNT 575K I FTTSTTE SESTRIPTTON
This must be done to all diskettes before further use. Note that CMD_CODE CMD _CODE

i i iske i ich DB 09 Restore Drive TRK pe

on the distributed SDOS diskette there is a program which formats U 1 . e e

ick 5 e 5 " .COM" d F4 F4 Format Track
a diskette. This program has the filename "FORMAT an i - T
may be run by entering "FORMAT (CR)". BE SURE TO USE A SCRATCH AR Ag Write Secror

L 4 Ca Bead Track Address
OR UNFORMATTED DISKETTE WHEN FORMATTING BEEAUSE ANY PREVIOUSLY
WRITTEN DATA WILL BE LOST.
TABLE 8-2

8-9 DIAGNOSTIC TEST FF (JUMP)

ERROR STATUS DEFINITION
Test code FF allows exiting the diagnostic to anywhere in memory.

The following sequence describes this: . . 4‘

IT ] DEFINITION
SOLE SRAC ; BIT ¢ Busy :
L L LR COMMERTS IT 1 DRG Bit (Indicates Excessive noise on
TEST # DRV # (TTDD): FFOO (CR) BITE - 5-100 Bus)
ADDRESS: 3000 (CR) Jump to address 3000H Lo e
BIT 4 Sector Not Found
BIT 5 Track Seek Error _
= DIAGNOSTIC E : "1} BIT b Write Protected Diskette
8-10 DIAGNOSTIC ERROR REPORTING BT e cEWot naaly
f any errors occur during diagnostics 1,2,3, or 4, the errors FE Controller Hang Up
BF Invalid, Track Error

will be reported on the console as follows:

CMD STAT DRV TRK SCrR CC 55 DD TT S5

where CC = The controller command being executed
55 = The error status (type of error)
DD = The drive being tested
TT = The track being tested
S5 = The sector being tested
Table 8-1 1lists all the various controller commands and Table 8-2 . .

contains the definition of each hit in the error status byte.
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TECHNICAL BULLETIN NO. 108
JUNE 1980

1795 COMPATIBILITY WITH DDBIOS

SD Systems is presently delivering Revision F Versatioopy || boards equipped with the 1785 Western Digital
controller chip to the fleld. Earlier boards included the 1731 Western Digital contreller chips. DDBIOS
versions 3.0 and later oparate with either the 1791 or 1795. Howaever, garlier versions of DDBIOS only

operate with the 1781 controller chip.

To Identify Condition
ystam. The Versatloppy Il board equipped

Check Versatloppy |l boards when swapping boards within your $
th DDBIOS version 3.0 and beyond.

with the 1795 Wastern Digital controller chip will only operate wi
Early versions of DDBIOS(2.0 - 2.3) that ran with the 1791 Western Digital contraller chip will not operate with
the 1795 Western Digital chip.

To Resolve Condilion

Use only DDBIOS version 3.0 or beyond in combination with Rav, F Versafloppy || boards equipped with the
1795 Western Digital Controller Chips.

=

=
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SD Systems

SD Systems

PO Box 28810 ¢ Osilaa Texss 75228

214.271.4887

BILL OF MATERIALS

it

PL HNas.

—

VERSAFLOPPY IL Q100150
Jate Released: Approved: Shaat 2L of L
‘r:“ Qty SD-P/N Description Unit Cost Extension
73| | |7020041(4.7 MF 25V CAPACITCR C3|
74| | |7030042|!30 PF CAPACITOR C3

A0 Box 28810 * Dalisa Taxss 735228

214.271.4887

BILL OF MATERIALS

Titie: PL Ma. Rav.
VERSAFLOPPY I 0100150 N
Data Rsleasad: Aprp;?md: Shaet f of -’—f
liem [ Qry SD-P/N Description Unit Cost Extension
I | | [TOODDI3|VERSAFLOPPY I PCB # O|00152
2 18 [7060002{14 PIN 1C SOCKET ,, 5 tinlne 3 ¢ aa28%08
3 | 6 |7060003|16 PIN 1C SOCKET U5,6,7,13,19 ¢ 20
4 | 6 [71060005/20 PIN IC SOCKET U9,27 THRU 3i
5| | [7060009(40 PIN IC SOCKET UI0
6 | 2 [701n007| 7406 TTL IC UBF U32
7|1 [7010160|74LS00 TTL IC UZ2I
8 | 2 |7010162[741LS02 TTL IC U23FU33
.9 2 [101016B[74LS10 TTL IC U24 ¢ U26
10| 3 [7010172|74LS14 TTL 1IC UII,UISAUNT
1] [7T010175|74Le21 TTL IC UlG
12| 1 [7010181|74LS32 TTL IC UI2
13| 2 [7010195]74LS74 TTL1IC U22,U25£U34
14 | 2 [7010205(74LS33 TTL IC UIBF U4
1S| 1 |7010225|74L5153 TTL 1C US
16| | [7010228(74LSIS7 TTL IC U20
\7| 3 [7T040001|INS14 DIODE CR4,CRS £CRG
18 | 2 [7010289|74L5221 TTL 1IC UT £ Ul
19 | 2 |7010260{74L5240 TTLIC U2B £ U29
20| 3 [7010264|74 L5244 TTL IC US,U27 £U30
21| [7010276[74L5273 TTL IC U3
.‘2 | [10EDCCE|I6 MHZ CRYSTAL Ul
23| | |7010371|DOU 4-2400 DELAY LINE U2
24|\ [7060001|BPIN I1C SOCKET _

‘.w
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SD Systems

PO Box 28810 ® Qallas, Taxas 7S=228

BILL OF MATERIALS

214-271-4867

itle: PL Ne. Rewv
VERSAFLOPPY IT QI00I150 N
ate Released: Approved:
')5, Shee! 7 of G
g&ﬂ Qry SD-F/N Description Unit Cost Extension
5|1 |7020051|120 OHM RESISTOR 5% 4 WATT RIS
6| 5 |[7020053|150 OHM RESISTOR 5% % WATT R2,R6,R7,R8#RI
27| 2 |7130072|PCB EJECTOR
8
19| | |7020091|5.6 K OHM RESISTOR 5% Y3 WATT RI3
10| 2 [7020697[10K OHM RESISTOR 5% !4 WATT RS,RI1 £R!12
11| 1 [7020113 47K OHM RESISTOR 5% %4WATT RIO
12 |22 [703004 5|1 MF CAPACITOR c4Toc13,c16,c20 TOC26,324C35TIC3T
13| 5 [7030009|10 MF 25V CAPACITOR CI4,C1T7,CIR,C19 £C34
34| | [103001C|47 MF CAPACITOR C!5
35
36
37| | |7040004| \N4AT42Z 12V ZENER DIODE CRI
ag| | [7160001|LM340T-5 VOLTAGE REGULATOR VR
39| | |7130005|HEATSINK
30| | [7120015|6-32 x g PPH SCREW
Al[ 1 [7130007|6-32 HEX NUT
32| 4 {7I70001 |WIRE WRARP PINS TP |,2,3¢5
33| | [7T090C43[{CONNECTOR 34 FIN J2
44| | [TO90042|CONNECTOR 50 PIN J3
45| 4 |7120078 |FLOPPY CABLE EJECTOR CLIPS
46| | |7010391|FD=1795 B FLOFPPY CONTROLLER UIO
37| 2 |7CcACO!I|DIODE CR2 ¢ CR3, |N270
18| 2 |7020081|2.2 K OHM RESISTOR 5% %4 WATT Ri6 ¢ R24

SD Systems

PO Box 26810 ® Callas, Texas 75228

BILL OF MATERIALS

214.271-4E67

’ille: PL Na. Rew
VERSAFLOPPY TL 0100150 N
Date Released: Appraved: Zhioot 3 of i
Ir’g;n Qty SD-P/N Description Unit Cost Extansion
43| | [7010401|74509 TTL 1C Ul4
50| 1 (7010210 |74LS 112 TTL IC UG
51| | |[7020200[2K oo POT RIS
c2| 1 |ol0404]7aLe 2o TTL 1C W3 (ok 74L5124)
53| 1| |7160009|LM 301 AN OPERATION U3
54| 2 [7020192]4.22K 1% '‘AWATT RESISTOR R29£ R30
55| 1 [1020192]1.1K 1% Y4 WATT RESISTOR R28
56| | |[7020195[7.32 1% Y4 WATT RESISTOR R25
2 [1020191|1K 1% %4 WATT RESISTOR R4 £ R22

8| 2 |7020!194][5.11K 1% %a WATT RESISTOR R2 £ R23
59| 2 |7020196/9.094 K 1% Y% WATT RESISTOR R\7 {R2I
60| 2 [7020197|15K 1% 4 WATT RESISTOR R ¢ R27
&1l 2 [7020128[100K 1% 4 WATT RESISTOR RIB ¢ R2G
62| | [71020182|200 1% 4 WATT RESISTOR R3l
62 | | [7020190]|301 o 1% g WATT RESISTOR R332
G4
e5| | |7020089|68005% Y4 WATT RESISTOR R33
66| 1| [T120002|l00 UK RF CHOKE WEE-WEE-100 LI
67| 1 |7040003[INTSIA 5.1 ZENER BIQDE CR7
&8 | |7030035/.001 MF CAPACITOR C30

%9 | | |7030004|100 PF CAPACITOR C22

=0 | 2 |7030037/.015 MF CAPACITOR CR2 § C28

71 | 2 [1020038|.047 MF CAPACITOR C| £C27

72 |\ [7030004]100 PF CAPACITOR C33 __
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TECHNICAL BULLETIN NO. 110 JULY 1980

VERSAFLOPPY 1l

SD Systemns was notified by Western Digital thata mask modification was made to the 1795 co ntroller chip
1o improve performance and error recovery capability. In our continuing effort to provide and maintain
products of the highest quality, we strongly rec d that any having 1795 chips with the B01
{esignation call our cust service department and arrange for immediate replacement with a 1795
chip having the B02 designation.

The indermation contined hersn s inmrded 1o e o gees
v pin e 68 il 10 CRAARS =1 pROSUCE Barsh e

Pt (et L R & P

TECHNICAL BULLETIN NQ. 102
MARCH 1980

SD-100 AND SD-200

$D-100 and SD-200 systems are originally shipped with a pair of Mod 4 MFE or Mod 5 MFEdrives. Field usage
has determined that system problems can occur when a Mod 4 MFE drive is mixed with a Mod 5 MFEdrive.
This is a potential problem only if a system has required a MFE drive replacement and that MFE drive Mod
replacement does not match the original. 1f a SD-100/200 contains mixed drives due to drive replacement,
log on failures can occur.

TO IDENTIFY PROBLEM:

Check the MFE drives for uniformity.

Mod 4 chassis is smooth, obviously machine casted and has no seam.

Mod 5 chassis is a darker cast and has a seam edge.

TO MODIFY 5YSTEM:

(1.} Cutstraps PS5 and LC2 on Mad 5 drives, as this solves the prablem which can occur due to an option
strap on this drive between P52 and PS6 near 1. Note diagram below.

{2.) If assistance is required, call our Technical Assistance hot line number: 1-800-527-4121.

Remave this jumper

=

o Soabgm G T et AR, EOAPIRAROR




OPTICNS JUMPERS FOR B" DRIVES:

QUME

<
o]
DL
psI For A drive
DE2 For B drive
25
cut X

Add jumper from pin 6 of J1 to L1

SHUGART 8 in.

A

B

Cc

HL

TY

T2

T3 - Té6 on B drive only
800

b 4

DSl For A drive
DS2 For E drive

HM
Ds-1
Ds-2
E=1

For A drive
For B drive

SHUOSART St in.

For A drive
For B drive
Terminator Pack for
last drive

MEMO
TO: Fred Friedrichs
FROM: Dan Hammond
DATE: January 31, 1930
SUBJECT: JUMPERS ON SHUGART DRIVES

The following is a complete list of jumpers for the Shugart

SA800R drives used in the SD-100A.

A =

: [._.:i'__l.;.‘*':.r’-‘un‘-'e—f;":'_’j?---

T3-T6 (Drixe B only)

DS1 (Drive A only)
DS2 (Drive B only)
Lsmmrany. Yoomoo- X .

X T.;f;'\\ Y, #eq,'.' Sln\.j_

(Signature)

Y

?(“.

DDH : kyh

G Rebert Montoya
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VERSAFLOPPY II

FIRMWARRE:

39034
39034
39106
39034

’ JUMPERS:

PORTS:

INSTALLED ON THE SBEC 100/200

FOR REV. F BOARDS

DDBIOS V3.1 - FOR USE WITH MFE CDRIVES
ODBIOS W3.1Qp - FOR USE WITH QUME DRIVES
DDBEIOS V3.25 - FOR USE WITH SHUCART DRIVES
DDBIOS V3.2ZQ - FOR OASTS OPERATING SYSTEM

YF IT WITH 1791 CONTROLLER CHIP WILL ONLY WORK
WITH DDBIOS V2.3 OR ERRLIER VERSTONS.

VF II WITH 1795 CONTROLLER CHIP WILL ONLY WORK
WITH CDBIOS V3.0 OR LATER.

VYF II WITH 1795 CHIBS SHOULD BE B-02 TYPE.

FACTORY SET AND CHANGERBLE WITHOUT ETCH CUTS
EA TO E9 - COMNECTS DRQ TO VI3.
(needed for CCSMOS & SDOS 1.8B)

&0(0) - RESET CONTROLLER
63(I) - READS STATUS OF OUTPUT PORT 63
63(0) - BIT

DRIVE SELECT

SIDE SELECT 0 = SIDE O, 1 = SIDE 1
s§*/8* 0 = 8", 1 = 54"

DENSITY 0 = 5.D., 1 = D.D.

WAIT ENABLE

DU R T SR R = |

64(0) - COMMAND
64 (1) - STATUS
65(0) - TRARCK

66 (0) - SECTOR
67(0) - DATA WRITE
67(I) - DATA READ

POST OFFICE OOX 26868740
pDaLLas, TEXAS 735228

(=

[—'___._-l

TISENE

D307 LiMNCOLM

GaRLAMNDO, TEXas 7m047

Janvary 15, 1980

ADDENDUM VERSAFLOPPY TII
OPERATIONS MANUAL

The following changes must be noted when assembling the Versafloppy
IT Kiz.

1] R 12 is a 100 K OHM resistar.
2) You must add a 330 pf. cap to GMND from pin 38 end of R1Z.
) You must add a 47K OHM rtesistor to ground from pin 1 of Ul0.

Note: IF the board in your kit is REV. C (see the silk screen on the
board) the following changes must also be made .,

Cut the etch between pins 3 and 4 of TC U3
5) Add jumpers between pins 16, 3, 7 and 10.

The 1791B-1 controller chip is not capable of reading formats
with zeroes only in the gaps. Therefore, until the 1795B-1
becomes available, disks previously formutted with all zero
gaps must be converted to the 3740 format with f's and 1's

in the gaps. This can be accomplieshed by formatting a new
diskette with the VF II board. Then insert this diskette

in the system where the disketrzc was creatsd and tranfer the
desired data to the new diskette. N

HOO.S27- 340 — 214 271 Q6T — TELEX 73 0159




