
3. SYSTEM DESCRIPTION 

This Chapter contains a description of the 3040 Controller and i s  presented 

in  terms of t h e  r eg is te rs  whose contents control the Controller operation and 

provide information to  the CPU,and the instructions which control those 

reg is te rs .  

Figure 3-1 i s  a block diagram of the 3040 Controller interfaced with a PDP-3 

and a s ing le  disk drive.  Using programmed 110 inst ruct ions ,  information moves 

to  o r  from the Control Register, the Status Register, the Track Address - - 
Register,  and the Sector Address Register; only to  the Seek Address Register, - 

and only - from the Seek Status Register. The two buffer interface reg is te rs  

are connected to  the DMA (Direct Memory Access) f a c i l i t y  of the PDP 8 for  

data t ransfers  and the Current Address Register i s  attached to  the DMA f a c i l i t y  

for  specifying the locations in the CPU memory to  (or  from) which the data i s  

to be transferred.  



REGISTER DESCRIPTIONS 

The following cont ro l le r  reg is te rs  a re  those with which the  programmer has 

d i r ec t  contact ( e i t he r  es tabl ishing or  interogating t h e i r  contents) :  

Control Register 

The Control Register (12 b i t s )  contains the busy and done f lags  t o  indicate  

the  current s t a tu s  of a con t ro l le r  operation, the  disk u n i t  s e l e c t  b i t s  

used t o  sel.ect one of the four ports fo r  a data t r ans fe r ,  the extended 

memory address f i e l d  fo r  DMA t rans fe rs ,  the in te r rup t  and format enable 

b i t s ,  and a read disk b i t  t o  indicate the direct ion of the  DMA t rans fe r  

taking place. The spec i f ic  b i t  assignments are as follows: 

FUNCTION 

Extended Memory Address: Contains the  three most 
s ign i f ican t  b i t s  of the  computer memory address fo r  
DMA t rans fe rs .  

Unused: Will always read as zeros. 

Interrupt  Enable: When s e t ,  t h i s  b i t  will enable the 
control ler  t o  generate an in te r rup t  request when the  
done b i t  gets s e t .  

Format Enable: When s e t ,  t h i s  b i t  will allow a sector  
to be formatted. 

Disk U n i t  Select:  A two b i t  f i e l d  se lect ing one of four 
ports fo r  a data t rans fe r .  

Read Disk Enable: This b i t ,  which i s  automatically 
controlled by the  cont ro l le r ,  i s  used t o  indicate the 
direct ion of a data t rans fe r .  When s e t  the  control ler  
i s  reading from the disk and when c l ea r ,  the control ler  
i s  writ ing onto the  disk.  

Busy Flag: Indicates the cont ro l le r  i s  busy t rans-  
ferr ing data t o  or  from the selected disk.  

Done Flag: When s e t ,  t h i s  b i t  indicates t ha t  e i t he r  
(1 )  a data t rans fe r  operation has been completed o r  ! ( 2 )  an independent seek operation has been completed 
while there i s  no data t rans fe r  act ive  to any of the i 
other three por ts .  



* S t a t u s  Reg i s t e r  

The S t a t u s  Reg i s t e r  (12 b i t s )  inc ludes  seven e r r o r - i n d i c a t o r  b i t s  and two 

disk-operat ion b i t s .  A t o t a l  of  nine e r r o r s  a r e  sensed by t h e  c o n t r o l l e r .  

They have been divided i n t o  t h r e e  equal groups s o  t h a t  a two-bi t  f i e l d  may 

desc r ibe  which of  t h e  t h r e e  e r r o r s  has occurred o r  t h a t  none of  t h e  t h r e e  

has occurred.  The complete b i t  assignments a r e  a s  fol lows:  

BIT 

0 

192 00 
01 

10 

11 

334 00 
I 
! 0 1 

FUNCTION 

Error  Flag. Ind ica t e s  t h a t  an e r r o r  occurred.  

No Format, S e l e c t ,  o r  Timing Er ro r s .  
Format Error .  Ind ica t e s  an a t tempt  t o  format a d i sk  
without  having t h e  format switch i n  t h e  FORMAT p o s i t i o n ,  
o r  t o  format a fixed-head d i sk .  
S e l e c t  Error .  Disk command assigned t o  a p o r t  t h a t  
e i t h e r  has no d i sk  o r  has a d i sk  which i s  not  in:a 
condi t ion  t o  ope ra t e .  
Timing Error .  Computer did not  respond i n  time t o  
r ece ive  o r  supply a da ta  word from/to t h e  Con t ro l l e r .  

No Logical Address In t e r lock ,  Address Ver i f i ca t ion  o r  
Seek Incomplete Er ro r s .  
Logical Address In t e r lock .  Indica tes  t h a t  t h e  t r a c k  
address  given t o  t h e  Con t ro l l e r  i s  g r e a t e r  than t h e  
maximum t r ack  value f o r  t h e  d isk  s e l e c t e d .  
Address Ver i f i ca t ion  Error:  Ind ica t e s  t h a t  t h e  
Con t ro l l e r  has de tec ted  a d i f f e r e n c e  between the  Track 
Address Word -in t h e  s e c t o r  i t  i s  a t tempting t o  read o r  
w r i t e  and the  t r ack  address  i t  expects  t o  f i n d  t h e r e .  
The Con t ro l l e r  i n i t i a t e s  an automatic r e s t o r e  on t h a t  
d i s k .  
Seek Incomplete Error:  Indica tes  a hardware malfunction 
i n  t h e  d i sk .  The Con t ro l l e r  i n i t i a t e s  an automatic  
r e s t o r e  on t h a t  d i sk .  

No Write Lock O u t ,  Write Check o r  Cycl ic  Redundancy 
Check Er ro r s .  
Write Lock O u t  Er ror :  Ind ica t e s  an e r r o r  occurred when 
t h e  program attempted t o  w r i t e  onto a wr i te -pro tec ted  
s e c t o r .  The format switch can ove r r ide  t h e  wr i t e -  
p r o t e c t  c a p a b i l i t y  i n  t h e  moving-head d i sk .  
Write Check Error:  Indica tes  a malfunction i n  t h e  d isk  
t h a t  makes i t  incapable of  wr i t i ng  d a t a .  
Cycl ic  Redundancy Check Error:  Indica tes  t h a t  an e r r o r  
was de tec ted  i n  t h e  c y c l i c  redundancy check word when 
reading back t h e  da ta  from t h e  d i sk .  

Unused: Will always read a s  zeros .  
: 

Busy Flag: Same b i t  a s  i n  t h e  Control Regis te r .  1 

Done Flag: Same b i t  as  i n  t h e  Control Regis te r .  ! 
1 



Seek Status  Register 

The Seek Status  Register ,  used t o  hold the  s t a tu s  and resu l t s  of a l l  seek 

operations,  i s  composed of four 3-bi t  r eg i s t e r s ,  each of which i s  associated 

with a dis-k port.  In each 3-bi t  r e g i s t e r ,  two b i t s  a re  used t o  indicate  

the  resu l t s  of the l a s t  seek on the port while the th i rd  b i t  i s  a dynamic 

indication of whether the  port  i s  ready to  receive a seek command. This 

reg is te r  may only be read back to  the  accumulator, while the  two b i t s  

used to indicate  the seek r e su l t s  a re  automatically cleared upon a seek 

being i n i t i a t e d  on t h a t  por t .  Those ports n o t  having disks connected t o  

them will have t h e i r  3 b i t  r eg i s t e r  read back as a 7 The complete b i t  

assignments a r e  as follows: 

1 0-2 Status r eg i s t e r  corresponding to  disk port  3 .  1 
3-5 Status r eg i s t e r  corresponding to  disk port  2 .  I 
6-8 Status r eg i s t e r  corresponding "to disk po r t  1 .  I 
9-1 1 Status r eg i s t e r  corresponding to  disk port  0. 

Indicates t h a t  a Hardware Seek Error has occurred. This 
can occur from e i the r  seeking to  a non-existent cyclinder 
( i  . e . ,  a  Logical Address Interlock Error) or  i f  the disk 
was unsuccessful in  seeking to  a legal cyclinder number 
( i  . e . ,  a  Seek Incomplete Error) .  If a Seek Incomplete 
does occur, the  cont ro l le r  will automatically generate 
a res tore  command to  the  disk.  

l i t , / ,  Indicates t h a t  a Busy Error has occurred. This can occur 
from i n i t i a t i n g  a seek on a port when i t  was e i t he r  act ive  
doing a data t rans fe r  or  was not in  a condition t o  receive 
a seek operation. In e i t he r  case, the seek command i s  
ignored when t h i s  e r ror  occurs. 

2,5,8,11 A dynamic indicator  fo r  whether the port i s  in a condition 
t o  receive a seek command. A zero indicates i t  i s  ready , 
while a one indicates t ha t  e i t he r  the head i s  presently I 

i moving o r  t h a t  the drive i n  not ready. , < 














































