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SECTION I 

GENERAL INFORMATION 

1-1 INTRODUCTION 

VERSAFLOPPY 1 1 ~ ~  is the new floppy controller board from SD SYSTEMS 

It features the Western Digital FD1791Bi 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 thereof. 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 I1 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 VERSAFLOPPY I1 

is designed for operation with the 280 CPU and is not recommended 

for operation with other processors. 

1-2 GENERAL DESCRIPTION 

At the heart of the VERSAFLOPPY I1 is the powerful Western Digital 

FD1791B-1 NMOS LSI double density controller chip. This device 

performs most of the timing and control functions required by 

floppy disk drives such as: 

1. Head load/unload 
2. Track seeking with verification 
3. Address mark detection/generation 
4. Serial to parallel data conversion during reads 
5. Parallel to serial data conversion during writes 
6. CRC error code checking/generation 
7. IBM 3740 Soft Sector compatible reading 
8. Signals for double density recordine and precompensation 
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During s e c t o r  read ing  and w r i t i n g ,  the  d a t a  r a t e  i s  synchronized 

w i t h  t h e  CPU by i n s e r t i n g  w a i t  s t a t e s  u n t i l  t h e  FD1791B-1 i s  

ready f o r  t h e  nex t  word. 

The VERSAFLOPPY I 1  employs a  phase locked loop i n  t h e  d a t a  recovery 

c i r c u i t  which i n s u r e s  a  v a l i d  readback du r ing  double d e n s i t y  

ope ra t i on .  

1- 3 SOFTWARE CONSIDERATIONS - 

The c o n t r o l  f u n c t i o n  has been des igned t o  be evenly  d i s t r i b u t e d  

between t h e  hardware c i r c u i t  and t h e  c o n t r o l  so f tware  a l lowing  

a  g r e a t  d e a l  of  f l e x i b i l i t y  f o r  t h e  u s e r .  A v e r s i o n  o f  t h e  c o n t r o l  

sof tware  is  s u p p l i e d  w i t h  t h e  VERSAFLOPPY I1 i n  l i s t i n g  form 

conf igured  t o  run on t h e  SBC-100/200 s i n g l e  board computer.  Th is  

may be modif ied  t o  meet t h e  u s e r ' s  s p e c i f i c  so f tware  i n t e r f a c e  

requirements ,  such a s  r e g i s t e r  usage,  paramete r  hand -o f f s  

and da t a  fo rmats .  

Also a v a i l a b l e  from SD SYSTEMS i s  a  v e r s i o n  o f  SDOS con f igu red  

t o  run on t h e  SBC-100/200, VERSAFLOPPY I1 and 32K Expandoram I1 

board combination.  This  a l lows us ing  s e v e r a l  d i s k  based v e r s i o n s  

of  h igh l e v e l  languages .  



SECTION I1 

FUNCTIONAL DESCRIPTION 

2 - 1  INTRODUCTION 

Func t iona l ly ,  t h e  VERSAFLOPPY I 1  c o n s i s t s  of  two main p a r t s :  hardware,  

and t h e  sof tware  which c o n t r o l s  i t .  The hardware a l lows  t h e  computer 

t o  c o n t r o l  t h e  d r i v e  s e l e c t i o n ,  head load ing ,  t r a c k  s e e k s ,  f o r m a t t i n g ,  

read ing  and w r i t i n g  o p e r a t i o n s .  The so f tware ,  a s  de sc r ibed  i n  

Sec t ion  3 ,  must d i r e c t  t h e  hardware i n  each of  t h e s e  o p e r a t i o n s .  

The major f u n c t i o n s  con ta ined  i n  t h e  VERSAFLOPPY I1 hardware a r e  

shown i n  t h e  b lock  diagram. (F ig .  2-1) Table  2 - 1  l i s t s  t h e  S-100 

Bus s i g n a l s  used by t h e  VERSAFLOPPY 11. 

The FD1791B-1,'floppy d i s k  c o n t r o l l e r  c h i p ,  performs t r a c k  t o  t r a c k  

s t epp ing  t im ing ,  head load  t im ing ,  s e r i a l  t o  p a r a l l e l  d a t a  conve r s ion ;  

p a r a l l e l  t o  s e r i a l  d a t a  convers ion ;  e r r o r  code check ing /genera t ion ,  

and I B M  3740 s o f t s e c t o r  compat ible  r eco rd ing .  A f t e r  each o p e r a t i o n  

i s  completed,  t h e  c h i p  can o p t i o n a l l y  i n t e r r u p t  t h e  CPU. (For 

complete d e s c r i p t i o n ,  s e e  Western D i g i t a l  FD1791B-1 s p e c i f i c a t i o n ) .  

1 /0  p o r t s  64,65,66 and 67 a r e  con ta ined  w i t h i n  t h i s  dev ice .  

The FD1791B-1 a l s o  has  t h e  neces sa ry  s i g n a l s  t o  implement double 

d e n s i t y  o p e r a t i o n  i n c l u d i n g  a  p i n  t o  determine whether t h e  c h i p  

i s  t o  o p e r a t e  s i n g l e  o r  double d e n s i t y  and a  l a t e  and an e a r l y  

s i g n a l  f o r  use i n  precompensat ion. .  TheFD1791B-1 
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has a  nega t ive  t r u e  d a t a  bus .  

2-3 DATA OUT BUS 

The 8 b i t  DATA OUT BUS i s  t h e  S-100 p a t h  f o r  t r a n s f e r r i n g  d a t a  from 

t h e  computer (CPU) t o  t h e  ou tpu t  p o r t s  on t h e  VERSAFLOPPY I1 board .  

2 - 4  DATA IN BUS - 

The 8 b i t  DATA I N  BUS i s  t h e  S-100 p a t h  f o r  t r a n s f e r r i n g  d a t a  from 

t h e  inpu t  p o r t s  on t h e  VERSAFLOPPY I1 board t o  t h e  computer (CPU). 

2-5 AO-A7 

The AO-A7 low o r d e r  e i g h t  address  l i n e s  a r e  used by t h e  computer 

(CPU) t o  s e l e c t  t h e  v a r i o u s  i n p u t / o u t p u t  p o r t s  on t h e  board.  

2 - 6  1 /0  CONTROL LINES AND READ/IQRITE CONTROL 

The 1/0  Control  l i n e s  c o n s i s t  of 'm, PDBIN, SOUT, SINP. These 

l i n e s  a r e  used t o  c o n t r o l  t h e  i n p u t  and ou tpu t  o p e r a t i o n s  f rom/to  

t h e  1 /0  p o r t s  on t h e  board.  

2 - 7  WAIT STATE CONTROL AND PRDY 

The Wait S t a t e  Generator i s  used by t h e  VERSAFLOPPY I1 t o  de l ay  t h e  i n p u t  

and ou tpu t  o p e r a t i o n s  u n t i l  t h e  FD1791B-1 c h i p  i s  ready t o  t r a n s f e r  

a  word. This PRDY l i n e  p u t s  t h e  CPU i n  a  wa i t  s t a t e  dur ing  t h e  

delay.  Wait s t a t e s  a r e  on ly  genera ted  du r ing  s e c t o r  r eads  and 

w r i t e s  (which use 1 /0  p o r t  67) .  



- 2-8 ADDRESS DECODER 

The Address Decoder d e t e c t s  when a  p o r t  add re s s  used on t h e  VERSA 

FLOPPY I1 i s  p r e s e n t  on t h e  low o r d e r  e i g h t  b i t s  of  add re s s  from 

t h e  CPU (AO-A7). The o u t p u t  of  t h e  decoder  i s  used t o  g a t e  r ead  

and w r i t e  p u l s e s  t o  t h e  1 /0  p o r t s .  

2-9 DATA I N  BUFFER 

The Data In  Buf fe r  i s o l a t e s  t h e  B i - D i r e c t i o n a l  Data Bus used on 

t h e  VERSAFLOPPY I1 from t h e  S-100 Data In  Bus. This  b u f f e r  i s  

enabled du r ing  i n p u t  p o r t  r eads  from p o r t s  on t h e  VERSAFLOPPY 11. 

The d a t a  i s  i n v e r t e d  by t h e  Data In Buf fe r  t o  compensate f o r  t h e  

nega t ive  t r u e  d a t a  bus of  t h e  FD1791B-1 c o n t r o l l e r  ch ip .  

2 - 1 0  DATA OUT BUFFER 

The Data Out Buf fe r  i s o l a t e s  t h e  B i - D i r e c t i o n a l  Data Bus used on 

t h e  VERSAFLOPPY I1 from t h e  S-100 Data Out Bus. This  b u f f e r  i s  

enab led  excep t  dur ing  i n p u t  p o r t  reads  from p o r t s  on t h e  VERSAFLOPPY 

11. The ou tpu t  d a t a  i s  i n v e r t e d  by t h e  Data Out Buf fe r  t o  compensate 

f o r  t h e  n e g a t i v e  t r u e  d a t a  bus o f  t h e  FD1791B-1 c o n t r o l l e r  c h i p .  

2-  11 BI-DIRECTIONAL DATA BUS 

The B i - D i r e c t i o n a l  Data Bus i s  a  pa th  f o r  a l l  t r a n s f e r s  t o  and 

from t h e  1 /0  p o r t s  on t h e  VERSAFLOPPY 11. 

2 -  1 2  INTERRUPT CONTROL 

The VERSAFLOPPY I1 o p e r a t e s  w i t h  o r  w i thou t  i n t e r r u p t s ,  b u t  t h e  

s t a n d a r d  c o n t r o l  so f tware  does no t  use  i n t e r r u p t s .  



2-13 OUTPUT PORT 63 

Output P o r t  63 is  an 8 b i t  c o n t r o l  r e g i s t e r  w i th  s e v e r a l  f u n c t i o n s :  

1. B i t s  0 - 3  Drive S e l e c t  1 , 2 , 3 , 4  
2 .  B i t  4 S ide  S e l e c t  f0.r double s i d e d  d r i v e s  
3. B i t  5 5 " / C "  d r i v e s  
4 .  B i t  6  Double/Single d e n s i t y  
5. B i t  7 Wait S t a t e  Enable 

2-14 INPUT PORT 63 - 

Input  P o r t  63 is  used t o  r ead  t h e  p r e s e n t  s t a t e  of s e v e r a l  c o n t r o l  

s i g n a l s :  

1. B i t s  0 - 7  S t a t e  of  Output P o r t  63, a s  de sc r ibed  above 

2-15 SELECT BUFFER 

The S e l e c t  Buf fe r  s u p p l i e s  t h e  c u r r e n t  s i n k i n g  d r i v e  f o r  t h e  d r i v e  

and s i d e  s e l e c t  l i n e s .  

2 -  16 CONTROL BUFFER 

The Cont ro l  Buf fe r  s u p p l i e s  t h e  c u r r e n t  s i n k i n g  d r i v e  f o r  WRITE 

DATA, WRITE GATE, DIRECTION, STEP, TRK43, and m. 

2 - 1 7  SENSE BUFFER 

The Sense Buffer  r e c e i v e s  t h e  READ DATA, I N D E X ,  m, READY, and 

WRTPRT s i g n a l s  from t h e  s e l e c t e d  d i s k  d r i v e .  Each i n p u t  i s  a  

Schmit t  T r igge r  p rov id ing  h y s t e r e s i s  n o i s e  immunity. 

2-18 DATA SEPARATOR-PHASE LOCKED LOOP 

The Data S e p a r a t o r  c i r c u i t  d i v i d e s  t h e  composite FM & MFM READ DATA 
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i n t o  s e p a r a t e d  Data and  Clock s i g n a l s  r e q u i r e d  by t h e  FD1791B-1 

c o ~ t r o l l e r  c h i p .  The d a t a  s e p a r a t o r  u s e s  t h e  N E 5 6 4  p h a s e  l o c k e d  

loop  c i r c u i t  t o  r e c o n s t r u c t  t h e  c l o c k  from t h e  Tab: d a t a  s t r e a m .  

2 -  19 OSCILLATOR 

The O s c i l l a t o r  c i r c u i t  p r o v i d e s  a  c r y s t a l  c o n t r o l l e d  squa rewave  

(16MHZ) u s e d  by t h e  Data  S e p a r a t o r  and  FD1791B-1. 
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VERSAFLOPPY I I n l . o c K  DIAGRUI 

F I G U R E  2 - 1  



- 
TABLE 2-1 

S-100 BUS SIGNALS USED BY VERSAFLOPPY I1 

PIN SIGNAL NAME DIRECTION DESCRIPTION 

1,51 +BVolts 

2 +16 Volts 

6 VI 2 OUTPUT INTERRUPT 
CHANNEL 2 1 OPTIONAL 7 VI 3 OUTPUT INTERRUPT 
CHANNEL 3 

2 4 fl 2 INPUT PHASE 2 CLOCK 

2 5 fJ 1 INPUT PHASE 1 CLOCK 

29-31, 79-83 AO-A7 INPUTS OW ORDER ADDRESS 

35,36,38-40,88-90 Dog-DO7 INPUTS DATA OUT BUS 

41-43, 91-95 DIB-D17 OUTPUTS DATA IN BUS 

4 5 SOUT INPUT PORT OUTPUT CYCLE 

4 6 SINP INPUT PORT INPUT CYCLE 

7 2 PRDY OUTPUT READY 
- 

7 7 PWR INPUT WRITE 

7 8 PDBIN INPUT DATA BUS IN 
- 

99 POC INPUT POWER ON CLEAR 

100,50 GROUND .. 



SECTION I11 

CONTROL SOFTWARE 

3-1  INTRODUCTION 

The v e r s a t i l i t y  of  t h e  VERSAFLOPPY I1 is  main ta ined  by i t s  a b i l i t y  

t o  be c o n t r o l l e d  by so f tware .  C e r t a i n  sequences must be executed 

to  ensure  proper  o p e r a t i o n  of  t h e  d i s k  d r i v e .  These c o n t r o l  sequ- 

ences a r e  suppor ted  by t h e  SD SYSTEMS' DDBIOS sof tware  program. 

This s e c t i o n  w i l l  cover  t h e s e  b a s i c  so f tware  sequences wi th  v e r b a l  

and g r a p h i c  d e s c r i p t i o n .  Program l i s t i n g s  of  t h e  sof tware  i n  2 - 8 0  

source  code a r e  inc luded  i n  Appendix E .  

The SECTOR READ and SECTOR WRITE sequences a r e  t h e  two main e n t r i e s  

i n t o  t h e  c o n t r o l l i n g  so f tware .  Before t h e s e  sequences may be 

en t e red ,  t h e  memory t r a n s f e r  add res s ,  d r i v e  s e l e c t ,  t r a c k ,  and 

s e c t o r  must have been s t o r e d  i n  memory l o c a t i o n s .  When o p e r a t i n g  

wi th  SDOS Disk Operat ing System, t h e s e  parameters  a r e  s e t  up when 

t h e  SETDMA, SELDSK, SETTRK, and SETSEC e n t r i e s ,  r e s p e c t i v e l y ,  a r e  

c a l l e d .  The READ and WRITE SDOS e n t r i e s  a r e  l i nkages  t o  t h e  

SECTOR READ amd SECTOR WRITE sequences ,  r e s p e c t i v e l y .  If an e r r o r  

i s  encountered i n  t h e  Read o r  Wri te  p r o c e s s ,  two more a t t empt s  w i l l  

be made t o  execute  t h e  p roces s .  A f t e r  t h i s  a  Reseek w i l l  be 

executed and then t h r e e  more Ret rys .  I f  an e r r o r  s t i l l  e x i s t s ,  

program c o n t r o l  w i l l  be r e t u r n e d  t o  t h e  u s e r  w i t h  t h e  Z b i t  r e s e t .  

I f  no e r r o r  e x i s t s  t h e  Z b i t  w i l l  be s e t  upon Return.  . . 

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

The f u n c t i o n  of  t h e  SECTOR READ SEQUENCE i s  t o  do eve ry th ing  neces sa ry  
- 

t o  t r a n s f e r  t h e  p r e v i o u s l y  s p e c i f i e d  s e c t o r  (128 BYTES) t o  t h e  

p rev ious ly  s p e c i f i e d  memory b u f f e r  (anywhere i n  t h e  system RAM): 
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SECTOR READ SEQUENCE 
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The u n i t  b y t e  i s  compared t o  t h e  u n i t y  check  b y t e  t o  d e t e r m i n e  i f  

t h e  d e s i r e d  d r i v e  and d i s k e t t e  t y p e  i s  t h e  same a s  t h e  p r e v i o u s l y  

s e l e c t e d  d r i v e  and d i s k e t t e  t y p e .  I f  n o t ,  t h e  DRVSET r o u t i n e  i s  

c a l l e d  t o  s e t  up t h e  new d r i v e  and d e t e r m i n e  t h e  d i s k e t t e  t y p e  

t a b l e  a d d r e s s  t o  b e  s t o r e d  i n  t h e  IX i n d e x  r e g i s t e r .  I f  DRVSET 

i s  c a l l e d  t h e n  ID READ i s  a l s o  c a l l e d  t o  s e t  up t h e  t r a c k  a d d r e s s  

of  t h e  new d r i v e .  

The SEEK and TRINT ( s e c t i o n  3 - 5 )  s u b r o u t i n e s  a r e  c a l l e d  t o  p u t  t h e  

Read/Write  head  on t h e  r e q u e s t e d  s i d e  and t r a c k .  

The CPU r e g i s t e r s  a r e  t h e n  s e t  up w i t h  t h e  memory a d d r e s s  and 

b y t e  c o u n t .  Data  from t h e  d i s k  i s  i n p u t  a i b y t e  a t  a  t i m e ,  and 

s t o r e d  i n  memory. T h i s  p r o c e s s  i s  s y n c h r o n i z e d  w i t h  t h e  d i s k  

d a t a  r a t e  by hardware  i n s e r t e d  w a i t  s t a t e s .  ( I n t e r r u p t s  a r e  

d i s d a b l e d  d u r i n g  d a t a  t r a n s f e r s ) .  

When a l l  128 b y t e s  o f  d a t a  have  been  r e a d  i n ,  t h e  program w a i t s  

f o r  t h e  hardware  t o  go "no t  busy".  The End o f  Command R o u t i n e  

t h e n  checks  f o r  CRC and o t h e r  e r r o r  c o n d i t i o n s .  I f  no e r r o r s  

o c c u r e d ,  t h e  program r e t u r n s  t o  t h e  c a l l e r  w i t h  t h e  e r r o r  f l a g  

c l e a r e d .  

3 - 3  SECTOR WRITE SEQUENCE ( f i g u r e  3 - 2 )  

The f u n c t i o n  of  t h e  SECTOR WRITE SEQUENCE i s  t o  do e v e r y t h i n g  

n e c e s s a r y  t o  t r a n s f e r  t h e  p r e v i o u s l y  s p e c i f i e d  memory b u f f e r  
.. 

(128 b y t e s  anywhere i n  t h e  sys t em)  t o  t h e  p r e v i o u s l y  s p e c i f i e d  d i s k  

s e c t o r .  

The u n i t  b y t e  i s  compared t o  t h e  u n i t  check  b y t e  t o  d e t e r m i n e  i f  

t h e  d e s i r e d  d r i v e  and d i s k e t t e  t y p e  i s  t h e  same a s  t h e  p r e v i o u s l y  



,,,, .,,dd7.<. 
i n ,  h l c  , i . , , r  
s r o r c  LC,, 

SECTOR WRITE SEQUENCE 

F i g u r e  3 - 2  



s e l e c t e d  d r i v e  and d i s k e t t e  type .  I f  n o t ,  t h e  DRVSET r o u t i n e  i s  

c a l l e d  t o  s e t  up t h e  new d r i v e  and de te rmine  t h e  d i s k e t t e  type  

t a b l e  add re s s  t o  be s t o r e d  i n  t h e  IX index r e g i s t e r .  I f  DRVSET 

i s  c a l l e d  t hen  ID READ i s  a l s o  c a l l e d  t o  s e t  up t h e  t r a c k  

address  of  t h e  new d r i v e .  

The SEEK and TRINT ( s e c t i o n  3 - 5 )  s u b r o u t i n e s  a r e  c a l l e d  t o  

put  t h e  Read/Write head on t h e  r eques t ed  s i d e  and t r a c k .  

The CPU r e g i s t e r s  a r e  then  s e t  up wi th  t h e  memory address  and 

by te  coun t .  The d a t a  i s  ou tpu t  a  by t e  a t  a  t ime ,  t o  t h e  

d i s k .  This  p roces s  i s  synchronized wi th  t h e  d i s k  r a t e  by 

hardware i n s e r t e d  wa i t  s t a t e s .  ( I n t e r r u p t  a r e  d i s a b l e d  du r ing  

d a t a  t r a n s f e r s ) .  

When a l l  128 b y t e s  of  d a t a  have been o u t p u t ,  t h e  program w a i t s  

f o r  t h e  hardware t o  go "not  busy". The End of  Command Routine 

t hen  checks f o r  CRC and o t h e r  e r r o r  c o n d i t i o n s .  I f  no e r r o r s  

occur red ,  t h e  program r e t u r n s  t o  t h e  c a l l e r  w i th  t h e  e r r o r  

f l a g  c l e a r e d .  



3 - 4  D R I V E  SELECTION SEQUENCE (Figure  3 - 3 )  

The DRIVE SELECTION SEQUENCE t r a n s l a t e s  t h e  d a t a  i n  t h e  u n i t  by t e  

i n t o  t h e  format of  t h e  s e l e c t  r e g i s t e r .  The I X  index r e g i s t e r  

i s  then s e t  up wi th  t h e  d i s k e t t e  type  t a b l e  add res s  d e s i r e d .  The 

new s e l e c t i o n  i s  ou tpu t  fol lowed by a  de l ay  f o r  Drive S e l e c t .  

This de lay  i s  18 mi l l i s econds  f o r  a  f u l l - s i z e  d r i v e  and about 

5b mi l l i s econds  f o r  a  mini .  

The s t a t u s  i s  t hen  read  t o  v e r i f y  t h a t  t h e  d r i v e  i s  ready.  If  t h e  

d r ive  i s  no t  ready ,  t h e  e r r o r  e x i t  i s  taken .  

ID READ 

In t h e  I D  READ ROUTINE t h e  t r a c k  add res s  i s  r ead  from t h e  d i s k  

t o  inform t h e  hardware of  what t r a c k  t h e  new d r i v e ' s  r e a d / w r i t e  

head i s  p r e s e n t l y  on. The normal r e t u r n  r o u t i n e  i s  t hen  executed.  

3 - 5  TRACK SEEK AND TRANSFER INITIALIZATION 

The TRACK SEEK r o u t i n e  moves t h e  head t o  t h e  proper  t r a c k ,  a f t e r  

v e r i f y i n g  t h e  t r a c k  i s  v a l i d .  The TRANSFER INITIALIZATION (TRINT) 

sequence i s  r e s p o n s i b l e  f o r  v e r i f y i n g  t h a t  t h e  r eques t ed  s e c t o r  is  

a  v a l i d  number and i n  t h e  ca se  of  t h e  doub le - s ided  d r i v e s ,  s e l e c t  

t h e  proper  s i d e  of t h e  d i s k .  The Trans fe r  Address i s  a l s o  s e t  up 

i n  t h i s  r o u t i n e .  

PAGE 1 2  
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DRIVE SELECTION SEQUENCE 

Figure 3-3 



TRACK SEEK 

Figure 3 - 4  



3 - 6  END OF COMMAND ROUTINE ( f i g u r e  3 -5 )  

The END OF COMMAND ROUTINE i s  e n t e r e d  a f t e r  b o t h  normal and e r r o r  

t e r m i n a t i o n s  o f  hardware  e x e c u t e d  commands. The r o u t i n e  w a i t s  

f o r  t h e  FD1791B-1 t o  become "no t  busy".  The w a i t  s t a t e  g e n e r a t o r  

is  t h e n  d i s a b l e d ,  and t h e  s t a t u s  i s  i n p u t  t o  check f o r  e r r o r s .  

I f  no e r r o r  o c c u r r e d ,  t h e n  a  normal  r e t u r n  i s  t a k e n .  

I f  an e r r o r  c o n d i t i o n  i s  d e t e c t e d ,  t h e  e r r o r  t y p e  i s  s a v e d ,  

e r r o r  f l a g  s e t  and a  r e t u r n  is  t a k e n  d i r e c t l y  back t o  t h e  c a l l e r  

a f t e r  a  d e l a y  (18 MS-8"; 50 MS-5"). 

PAGE 13 
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SECTION V I  

SOFTWARE OPTIONS 

6- 1 INTRODUCTION 

The s t a n d a r d  c o n t r o l  s o f t w a r e  f o r  t h e  VERSAFLOPPY I 1  i s  s u p p l i e d  

i n  l i s t i n g  form (Appendix D) and  a l s o  a v a i l a b l e  i n  2716 PROM 

f o r  an  a d d i t i o n a l  c h a r g e .  T h i s  s o f t w a r e  i s  c a l l e d  DDBIOS 

(Double D e n s i t y  B a s i c  1 / 0  System) a n d  i s  a s sembled  t o  r e s i d e  

a t  FOOOH. 

6 -  2 BOOTING UP THE SDOS 

I n  o r d e r  t o  r u n  SDOS, a minimum o f  16K o f  RAM must be  i n  t h e  

sys t em s t a r t i n g  a t  a d d r e s s  0000 and t h e  BIOS PROM must be  

a t  FOOOH. E x e c u t e  BIOS a t  FOOO and SDOS w i l l  be b o o t e d  and 

promp w i t h  "[A]".  R e f e r  t o  t h e  "SD SYSTEMS DISK OPERATING 

SYSTEM (SDOS) USER'S GUIDE" f o r  d e t a i l s  o f  t h e  SDOS commands. 

PAGE 18 



SECTION If11 

CHECK - OUT 

7-1  INTRODUCTION 

T h i s  s e c t i o n  w i l l  d e s c r i b e  some b a s i c  c h e c k s  t h a t  s h o u l d  b e  made 

on t h e  VERSAFLOPPY 11. - NOTE: I t  i s  assumed a t  t h i s  p o i n t  t h a t  t h e  

v o l t a g e  c h e c k s  d e s c r i b e d  i n  S e c t i o n  4 have  been  p r e v i o u s l y  made. 

The f o l l o w i n g  c h e c k s  r e q u i r e  t h a t  t h e  CPU b o a r d  a l s o  b e  p l u g g e d  

i n t o  t h e  Bus.  

7 - 2  OSCILLATOR 

Apply power t o  b o a r d  and  v e r i f y  t h a t  t h e r e  i s  a  16MHZ c l o c k  on  

U3 - P i n  2 .  

7 - 3  RE AND D PULSES 

V e r i f y  t h a t  U10 P i n  4 p u l s e s  low d u r i n g  any  I n p u t  i n s t r u c t i o n ,  

and U10 P i n  2 p u l s e s  low d u r i n g  any o u t p u t  i n s t r u c t i o n .  

7-4 I / O  PORT I:'RITE/RE.l\D VERIFICAI'ION 

Using t h e  m o n i t o r  i n  t h e  sys t em o r  a  s h o r t  p rogram,  w r i t e  d a t a  

t o  p o r t  6 5  and  r e n d  i t  back .  V e r i f y  t h a t  t h e  d a t a  r e a d  back  i s  

t h e  same a s  t h a t  w r i t t e n .  T h i s  i s  done t o  t e s t  t h e  d a t a  p a t h  

t o  and from t h e  FD1791B-1 a s  w e l l  a s  t h e  i n t e r n a l  r e g i s t e r .  

REPEAT t h i s  p r o c e d u r e  f o r  p o r t s  6 6 ,  6 7  and 63 .  



7 - 5  HEAD LOAD MONOSTABLE 

A f t e r  t h e  d i a g n o s t i c  s o f t w a r e  i s  o p e r a t i n g ,  c h e c k  U20-Pin 3 f o r  

a  35 m i l l i s e c o n d  p u l s e  (low) and UZO-Pin 2 f o r  a  1 . 5  s e c  p u l s e  

( low) e a c h  t i m e  t h e  head  l o a d s .  

7 - 6  PHASE LOCKED LOOP FINAL ADJUSTMENT 

I n  o r d e r  t o  f i n e  t u n e  t h e  d a t a  s e p a r a t o r  f o r  b e s t  p e r f o r m a n c e ,  

t h e  f o l l o w i n g  p r o c e d u r e  s h o u l d  be f o l l o w e d :  

1. Execu te  t h e  Read T e s t  u s i n g  VDFIAG ( s e c t i o n  V I I I )  on a  

p r e v i o u s l y  f o r m a t t e d  d i s k e t t e .  (Use d o u b l e  d e n s i t y  Read and  

Format t y p e  c o d e s )  

2 .  While  l i s t e n i n g  t o  t h e  s t e p  r a t e  o f  t h e  D r i v e  a d j u s t  C3 

s l i g h t l y  c l o c k w i s e  u n t i l  h e s i t a t i o n  b e g i n s  t o  o c c u r .  Then 

a d j u s t  c o u n t e r  c l o c k w i s e  u n t i l  h e s i t a t i o n  a g a i n  o c c u r s .  

3. S e t  C 3  a d j u s t m e n t  i n  t h e  m i d d l e  o f  t h e  r a n g e  i n  s t e p  2 .  

4 .  Allow t e s t  t o  r u n  one  f u l l  sweep t h r o u g h  d i s k e t t e .  I f  

h e s i t a t i o n  o c c u r s  make v e r y  s l i g h t  a d j u s t m e n t s  t o  min imize  

t h e  h e s i t a t i o n .  

5 .  A f t e r  above  a d j u s t m e n t s  t h e  t e s t  s h o u l d  r u n  w i t h  no 

e r r o r  p r i n t o u t s .  



S E C T I O N  V I I I  

D I A G N O S T I C  SOFTl\ 'ARE 

8-1 I N T R O D U C T I O N  

A diagnostic program for the V E R S A F L O P P Y  I1  is supplied in the top 

of the 2716 D D B I O S  PROM. The diagnostic program is also on the 

diskette, when S D O S  is purchased, under the file name of " V F D I . . \ G . C O I . I ~  

Once S D O S  is operating, the diagnostic may be run by typing VFDI.-\G 

( C R ) .  THE S D O S  D I S K E T T E  SHOULD NOT B E  P L A C E D  I N  T H E  D R I V E  U H T I L  T I E  

V E R S A F L O P P Y  I1 AND D I S K  D R I V E S  HAVE B E E N  THOROUGHLY CHECKED O U T .  

When running the diagnostic to check-out the V E R S A F L O P P Y  11, execute 

the program starting at address - F 6 0 0 .  The diagnostic uses the 

D D B I O S  and monitor PROMS for disk and console I / O .  

8 - 2  D I A G N O S T I C  T E S T  S T A R T - U P  -. 

Upon executing the diagnostic program the following message will 

print on the console: 

T E S T #  DRVK ( T T D D )  

The program then waits for the test number and drive number to 

be entered from the console Eollo~~~ed by a carriage return. 

NOTE:  The test numher and drivc number are each two diyits and 

VUST NOT be separated by a comma or space. Table 8-1 shcvs drive 

numbers. 



TABT,E 8 -  1 

Note t h a t  t h e s e  u n i t  numbers must a l s o  b e  used  w i t h  R ,  W and  Z commands 

i n  t h e  SD M o n i t o r .  

, \ 

/h /T/r 

The t e s t  r o u t i n e s  ( e x c e p t  f o r  05)  may b e  t e r m i n a t e d  a t  a n y  t i m e  by  

Disk S i z e  

A 
I 

B I 

i C ,  

D 1 

e n t e r i n g  a  p e r i o d  ( . )  on t h e  c o n s o l e  k e y b o a r d .  The d i a g n o s t i c  w i l l  

t h e n  p r i n t  t h e  above  p rompt ing  message  and  w a i t  f o r  f u r t h e r  keyboa rd  

e n t r i e s .  If  t h e  p e r i o d  ( . )  i s  e n t e r e d  i n s t e a d  o f  a  command, c o n t r o l  

-- w i l l  b e  t r a n s f e r r e d  t o  t h e  m o n i t o r .  

8 - 3  DIAGNOSTIC TEST 0 0  (SEEK TEST) - 

T e s t  0 0  i s  a  s i m p l e  r o u t i n e  t o  v e r i f y  t h a t  t h e  VERSAFLOPPY I 1  i s  

1 
F u l l  

S i n g l e  
<-. -:-< 

00, 

0  1 

0  2 

0  3 

r e c e i v i n g  commands p r o p e r l y  and t h a t  t h e  t r a c k  s e e k  c i r c u i t r y  i s  

f u i l c t i o n a l .  The s e l e c t e d  d r i v e  s h o u l d  b e g i n  moving t h e  h e a d  from 

t r a c k  0 0  t o  t h e  i n s i d e  t r a c k  (76 f o r  f u l l  s i z e ,  3 4  f o r  m i n i )  and 

back a g a i n .  E n t e r  a  p e r i o d  on t h e  keyboard  t o  c a u s e  t h e  t e s t  

t o  c e a s e .  

8 - 4  DIAGNOSTIC TEST 0 1  ( IV 'RITE/REI\D)  

2 
F u l l  

S i n g l e  

'1 0  
,-.. 

11 1 

1 2  - 

1 3  

D i a g n o s t i c  t e s t  0 1  w r i t e s  random d a t a  on e a c h  s e c t o r ,  r e a d s  t h e  

1 
Mini  

S i n g l e  

2 0  
/-- 

(2 1 - -. 
'22 , 
, .. 

2 3 

1 
Mini  F u l l  

S i n g l e J D o u h l e  

30 1 - 4 0  ..- 

1 
Min i  

Double 

6 0  

6 1 

6 2 

6 3 

r2 
F u l l  

Double 
. '. 

1 '50!  
%% 

r 5  1 

5  2 

!zf< 
Mini  

Double 

7  0  

7 1 
f',h 
!72, 

7  3 3 3  4 3  1 5 3  



s e c t o r  back  and compares t h e  d a t a  t o  v e r i f y  t h a t  i t  i s  i d e n t i c a l .  

Any e r r o r s  which o c c u r  w i l l  b e  p r i n t e d  on t h e  c o n s o l e .  ( s e e  

S e c t i o n  8 )  T h i s  i s  done t o  e a c h  s e c t o r  s e q u e n t i a l l y ,  s t a r t i n g  

a t  t r a c k  00 ,  s e c t o r  1, u n t i l  r e a c h i n g  t h e  inne rmos t  t r a c k .  A t  

t h a t  p o i n t  i t  p r i n t s  a  "P" on t h e  c o n s o l e ,  r e t u r n s  t o  t r a c k  0 0 ,  

and c o n t i n u e s  . 

NOTE: D i a g n o s t i c  t e s t s  which r e a d  and w r i t e  t o  d i s k  may o n l y  

be  r u n  a f t e r  t h e  d i s k e t t e  h a s  been  f o r m a t t e d  u s i n g  d i a g n o s t i c  

05. ( s e e  8 - 8 )  

8 -  5 DIAGNOSTIC TEST 02 (READ TEST) 

T e s t  0 2  r e a d s  e v e r y  s e c t o r  on t h e  d i s k  s e q u e n t i a l l y  and c h e c k s  

f o r  CRC e r r o r s ,  and s e e k  e r r o r s .  E r r o r s  w i l l  b e  r e p o r t e d  on t h e  

c o n s o l e .  T h i s  t e s t  s h o u l d  s t e p  from t r a c k  t o  t r a c k  a t  t h e  same 

r a t e  a s  when f o r m a t t i n g  a  d i s k e t t e .  

8-  6 DIAGNOSTIC TEST 03 (RAND031 IVRITE/READ) 

Th i s  t e s t  i s  s i m i l a r  t o  t e s t  01  i n  t h a t  i t  w r i t e s ,  r e a d s  and 

compares d a t a  b y t e  by b y t e .  However, t e s t  0 3  chooses  t h e  s e c t o r s  

and t r a c k s  on a  random b a s i s  i n  an  a t t e m p t  t o  s i m u l a t e  a c t u a l  u s e .  

Th i s  t e s t  e x e r c i s e s  o n l y  on  t h e  s p e c i f i e d  d r i v e .  

8 - 7  D1,IGNOSTIC TEST 0 4  (3IULTI-DRIVE RASDO?! WRITE/READ .- 

T h i s  t e s t  i s  i d e n t i c a l  t o  t e s t  03 e x c e p t  t h a t  i t  a l s o  s e l e c t s  a  

random d r i v e  ( 0  o r  1 ) .  



8-8  DIAGNOSTIC TEST 05 (FORMATTING) 

T e s t  05 is  a c t u a l l y  n o t  a  d i a g n o s t i c ,  b u t  a  program which 

f o r m a t s  a  d i s k e t t e  i n  a c c o r d a n c e  w i t h  d r i v e  and d e n s i t y  t y p e .  

T h i s  must  b e  done t o  a l l  d i s k e t t e s  b e f o r e  f u r t h e r  u s e .  Note t h a t  

on t h e  d i s t r i b u t e d  SDOS d i s k e t t e  t h e r e  i s  a  program which f o r m a t s  

a  d i s k e t t e .  T h i s  program h a s  t h e  f i l e n a m e  "FORII~AT.CON" and  

may b e  r u n  by  e n t e r i n g  "FORMAT (CR)". BE SURE TO USE .A SCRATCH 

OR UNFORIIIATTED DISKETTE WHEN FORiiTATTING BECACSE 4SY PREVIOUSLY 

WRITTEN DATA WILL BE LOST. 

8 - 9  DYAGNOSTIC TEST FF (JUMP) - 

T e s t  code  FF a l l o w s  e x i t i n g  t h e  d i a g n o s t i c  t o  anywhere i n  memory. 

The f o l l o w i n g  s e q u e n c e  d e s c r i b e s  t h i s :  

CONSOLE INTERACTION COMbIENTS 

TEST # DRV # (TTDD): PFOO (CR) 
ADDRESS: 3000 (CR) - - Jump t o  a d d r e s s  30001-1 

8 -10  DIAGNOSTIC E R R O R  REPORTIh'C 

I f  any  e r r o r s  o c c u r  d u r i n g  d i a g n o s t i c s  1 , 2 , 3 ,  o r  4 ,  t h e  e r r o r s  

w i l l  be  r e p o r t e d  on t h e  c o n s o l e  a s  f o l l o w s :  

CblD STAI' DRV TRK SCTR CC SS D D  TT SS 

where  CC = The controller c o ~ ~ ~ ~ n a n d  b e i n g  e x e c u t e d  
SS = The e r r o r  s t a t u s  ( t y p e  o f  e r r o r )  
D D  = The d r i v e  b e i n g  t e s t e d  
TT = The t r a c k  b e i n g  t e s t e d  
SS = The s e c t o r  b e i n g  t e s t e d  

T a b l e  8 - 1  l i s t s  a l l  t h e  v a r i o u s  c o n t r o l l e r  commands and T a b l e  8 - 2  

c o n t a i n s  t h e  d e f i n i t i o n  o f  e a c h  b i t  i n  t h e  e r r o r  s t a t u s  b y t e .  



TABLE 8 -  1 

DISK CONTROLLER COmIAND CODES 

- 
TABLE 8 - 2  

r~~~~~ DISK 
CbID CODE 

OB - 
11, 
F4- 
8 
A8 

- C 4 

ERROR STATUS DEFINITION , 

FULL SIZE 1 DESCRIPTION 
CMD CODE I 

0 9 
1 9  
F  4 
8 0  
A @  
Cfl 

BIT P 

R e s t o r e  D r i v e  TRK 0 0  
T r a c k  S e e k  w i t h  No V e r i f y  
F o r m a t  T r a c k  
Read S e c t o r  
l,rri t p  qPr+O,.  
R e a d  T r ~ r k  A d d r p q q  -. - 

DEFINITION - 
BIT fl 

I 1-4 - 
Busy 

I 

BIT 2 
BIT 3 

1 BIT 4 
B I T  5 
BIT 6 
BIT 7 , 

F E 
OF 

B I I  1 - I DRQ B i t  ( I n d i c a t e s  E x c e s s i v e  n o i s e  o n  
S - 1 0 0  BUS) 

D a t a  L o s t  
C R C  E r r o r  - - 
S e c t o r  Not  Found 

"*  T r a c k  S e e k  E r r o r  
. W r i t e  P r o t e c t e d  D i s k e t t e  

D r i v e  Not Ready 

4 
C o n t r o l l e r  Hang Up 
I n v a l i d ,  T r a c k  E r r o r  
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ADDEXDUN VERSAFLOPPY J I 
OPERtTIONS NANUAL 

The following changes must be noted when assembling the Versafloppy 
I1 Ki'c. 

1) R 12 is a 100 K OHii  resistor. 
2) You must add a 330 pf. cap to GllD from pin 35 end of R12. 
3) You must add a 47K OHM resistor to groui~d from pin 1 of U10. 

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

4) Cut the etch between pins 3 and 4 of IC US. 
5) Add jumpers between pins i4, 3, 7 and 10. 
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ADDENDUM VERSAFLOPPY I1 
OPERATIONS blANUAL 

Page 1, 1-1 
The second paragraph should be followed by: 

The versafloppy I1 is designed for operation with the 2-80 CPU 
and is not recommended for operation with other processors. 

Page 6, 2-18 
The letters PPL stand for Phase Locked Loop. 

Page 10, 3-2 
The last sentence of the first paragraph should read as follows: 

"The SEEK and TRINT (section 3-5) subroutines are called to put 
the read/write head on the requested side and track. It 

Page 11, 3-3 
The last sentence of the second paragraph should read as on page lO(see 
above). 

Page 16, 4-4 
-v Delete item 4 

Page 18, 6 - 1  
This paragraph should read as follows: 

The standard software for the Versafloppy I1 is-supplied in listing 
form (Appendix D) andA5also available in 2716 PRO![ for an additional 
charge. This software is called DDBIOS (Double Density Basic I/O 
System) and is assembled to reside at FOOOH. 

P a ~ e  20 
Add 7-6 to read as follows: 

In order to fine tune the Data Separater for best performance the 
following procedure should be followed. 

1) Execute the read test using VFDIAG (Section VIII) on a 
previously formatted diskette. (Using Double Density Read and format 
type codes) 

2 )  h'hile listening to the Stcp rate of the drive, adjust C j  
slightly clockwise until hesitation begins to occur. Then adjust 
counter-clockwise until hesitation again occurs. 

3) Set C3 adjustment in the middle of the ranqe in Step 2. 
4) Allow test to run 1 full sweep through disiette. I f-hcsitation 

occurs make very slight adjustmcnts to minimize the hesitations. 
5) After above adjustments thc tcst should run w t h  no error 

printouts. 

- Page 21, 8-1 
The last sentence should read as follows: 

The diagnostic uses the DDBIOS and monitor PRO~IS for disk and con- 
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s o l e  I /O.  

Page 2 2 ,  8 - 2  
A f t e r  t h e  l a s t  s e n t e n c e  add t h e  f o l l o w i n g :  

I f  t h e  P e r i o d [ . )  i s  e n t e r e d  i n s t e a d  o f  a  command, c o n t r o l  w i l l  b e  
t r a n s f e r r e d  t o  t h e - m o n i t o r  

Page 23 ,  8 - 4  
D e l e t e  t h e  l a s t  s e n t e n c e .  

Page 2 4 , 8 - 8  
T h i s  p a r a g r a p h  s h o u l d  r e a d  a s  f o l l o w s :  

T e s t  0 5  i s  a c t u a l l y  n o t  a  d i a g n o s t i c ,  b u t  a  program which f o r m a t s  
a  d i s k e t t e  i n  a c c o r d a n c e  w i t h  d r i v e  and d e n s i t y  t y p e .  T h i s  mus t  b e  
done t o  a l l  d i s k e t t e s  b e f o r e  f u r t h e r  u s e .  Note t h a t  on t h e  d i s t r i b u t e d  - -  ~ ~ 

SDOS d i s k e t t e  t h e r e  is  a  program which f o r m a t s  a  d i s k e t t e .  T h i s  
program h a s  t h e  f i l e n a m e  "FOR?IAT.CO>I" and may b e  r u n  by e n t e r i n g  
"FORXAT (CR)". BE SURE TO U S E  A SCRATCH OR UNFOR?!ATTED DISKETTE 

\!'HEN FORPLATTING A DISKETTE BECAUSE ASY PREVIOUSLY WRITTEN 
DATA WILL BE LOST. 

Page 25 ,  T a b l e  8 - 1  
D e l e t e  l i n e s  5 4 7 .  L i n e  8 changed .  

TABLE 8 - 1  

DISK CONTROLLER CO)DIIIND CODES 

MINI DISK 
C>ID CODE 

P l e a s e  s e e  t h e  r e v i s e d  pages  a t t a c h e d .  

I I 

FULL SIZE 
CFlD CODE 

R e s t o r e  D r i v e  TRK flf~ 
T r a c k  Seek  w i t h  Vo V e r i f y  
Format Track  
Read S e c t o r  

o?,~*  ln/\ 1 0 9  c r C r  r r :  
13 O P , ,  I 19  r f r l  br - .  

DESCRIPTION 

F4 , ,  ,pl,-r - 
89 i o ~ ~ l r f ( ~  

4 I o r  
8 0  l r fy  cis-- 

A 4  trir r ;  
(-4 ' ( n r p ' r *  

,qfl , T o i . , - - .  - 


