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CHAPTERl -Sec t ion l

CIRCUIT MODIFICATIONS

The Double Densi ty  Contro l ler  Insta l la t ion Manual  conta ins a l l  in format ion regarding insta l la t ion of  The Dig i ta l  Group
Double Densi ty  Disk Contro l ler  Board in to a system. lnc luded is  a l l  CPU modi f icat ions,  motherboard modi f icat ions,  and
cabl ing procedures for  d i f ferent  systems.  Inc luded is  a sect ion regarding power supply adjustment  for  assembled board
purchasers.

CHAPTERl-Sect ion2

CPU MODIFICATIONS

The insta l la t ion of  The Dig i ta l  Group Double Densi ty  Contro l ler  Board requi res s l ight  modi f  icat ion to the 280 CPU Board

Dur ing dala t ransfer  to  and f rom the d isk dr ive,  the CPU must  be p laced in a ser ies of  wai t  s tates unt i l  data is  ready.  Our
present  280 CPU board ( rev C and ear l ier ) ,  prov ides only for  the ROM to cause wai t  s tate generat ion.  To correct  th is
problem, a d iode OR c i rcu i t  wi l l  be added to the 280 CPU wai t  l ine.  This ORed wai t  l ine wi l l  be connected to p in BC of  the 280
CPU 100-pin edge connector

There also is a modif ication to insure that the 280 CPU is held in reset unti l every other board in the system has powered up.
This modif ication requires a resistor change on the 280 CPU board along with a diode installation. The resistor increases the
RC t ime constant  of  reset ,  whi le  the d iode a l lows for  quick d ischarge of  the capaci tor  dur ing power on-of f -on condi t ions.

One other  modi f icat ion should be ment ioned here.  This is  the moving of  the f  ront  panel  reset  but ton f rom reset  to  NMl.  This
modi f icat ion is  requi red for  systems conta in ing dynamic memory.  The user  who has stat ic  memory and intends to use only
static memory need not perform this modification.

The last  modi f  icat ion to be insta l led is  the running of  a wire f  rom the CPU interrupt  socket  to  a spare p in on the CPU 100-pin
edge connector.
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CHAPTERl-Sect ion3

Installing the CPU Modilications

The user  should f i rs t  check to see i f  the fo l lowing modi f icat ions have been made to h is  system Refer  to F igures 1 through 4
and per form the fo l lowing ( to Rev.  C and ear l ier  280 CPU boards) :

" /  1  ldent i fy  p in BC on the c i rcu i t  s ide of  the 280 CPU card (4th f rom end)

, , /  2 .  Cut  one t race connect ing lC21 p in 6 and lC28 p in .12.  See Figure 2 and 3

(A) Locate the t race on the c i rcu i t  s ide of  the 280 CPU card matching Figure 2.
(B)  Cut  the t race between points A and B wi th a sharp tool  l ike an exacto kni fe or  razor  b lade

. /  g .  Solder  D1 (1N4148) across points A and B The banded end of  the d iode should be connected to point  B.

, , /a .  Solder  one end of  D2 (1N4148) to point  B (a lso the banded end),  teaving the point  C end of  the d iode unsoldered.

(  5 Cut  a 6 inch p iece of  #30 wirewrap wire prov ided,  and solder  i t  between p in BC of  the CPU edge connector  and point  C
end of  d iode D2

, /A Insulate the connect ion of  the d iode D2 and the #30 wire to insure no shor ts  ex is t

Refer  to F igure 2 for  the fo l lowing (a l l  Rev.  CPU Boards) :

1 Cut  a 7Vo inch p iece of  #30 wirewrap wire prov ided and jumper the fo l lowing:

Pin 8 of  the CPU interrupt  socket  and Pin C of  the CPU 100-pin edge connector  (3rd p in f rom opposi te end as BC).

Refer  to F igure 4 for  the fo l lowing ( for  Rev.  C and ear l ier ) :

, . / l  R e m o v e t h e 4 T K r e s i s t o r , R T a n d r e p l a c e i t w i t h t h e c o m b i n a t i o n  o t a 2 2 K r e s i s t o r a n d a l N 4 l 4 S d i o d e .

(A)  Remove the 4.7K res is tor ,  R7.
(B)  Paral le l  the 22K res is tor  and 1N4148 d iode provided
(C) Solder  th is  combinat ion in to R7.  Or ient  the banded end of  the d iode c losest  to  the 280 lC.

CHAPTERl-Sect ion4

Motherboa rd Modllications

The 280 CPU modi f icat ions added two addi t ional  p ins to the 280 CPU board 100-pin edge connector .  To furn ish these
signals to The Dig i ta l  Group Double Densi ty  Contro l ler  Board requi res the addi t ion of  two wires on the motherboard .  P lease
note that  there may be a wire connect ing one of  these s ignals to the d isk contro l ler  s lot  Your system may a lso conta in
addi t ional  wi r ing for  the DSS-INT1 Contro l ler .  Wir ing for  both contro l lers do not  conf l ic t  wi th each other ,  so the user  may
wish not  to  remove the extra wir ing present ly  insta l led.

Refer  to F igure 5 and per form the fo l lowing:

1.  Using the #30 wirewrap provided,  add a jumper f rom the 280 CPU edge connector  p in BC to the contro l ler  36-p in edge
connector  p in 36.  (This wire may a l ready be insta l led.)

2.  Again us ing the #30 wirewrap wire prov ided,  add a lumper f rom the 280 CPU edge connector  p in C to the contro l ler  36-
p in edge connector  p in 34.

3 At  the users opt ion,  remove the fo l lowing wires:  
) lo

(A) 280 CPU edge connector pin 47 to controller 36-pin edge connector pin-M:
(B)  Contro l ler  36-p in edge connector  p in C to l /O board 36-pin edge connector  p in 17
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CONNECTION POINTS FOR CPU MODIFICATION
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FIG. 2

CIRCUTT SIDE OF Z-8O CPU CARD
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COMPLETED CPU MODIFICATION
PIN BC (POINT D)

TRACE HAS BEEN CUT

FIG. 3
REFER TO FIG. 5 FOR LOCATION OF CORRECT TRACE

24 Z-80 CH|P

D1 t t r t+tCe TO PtN 6 tC 21

D2
1N4148

SCHEMATIC OF CPU MODIFICATION

FIG. 1
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CPU MODIFICATIONS
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CHAPTER2- Sect ion 1

DSS-lNTl Cabl ing

The cables you have received provide a l l  connect ions for  s ignals f rom the Floppy Disk Contro l ler  Card,  through the
backplane of  the CPU cabinet ,  to  each of  the indiv idual  dr ives.  The exact  cabl ing arrangement is  determined by the number
and types of  dr ives implemented.  F igures and tables have been provided for  connect ing Shugart  Dr ives

Shugart Cabllng Steps

1 Using Figure 2 and Table 1,  insta l l  the Molex connectors f rom the back of  the motherboard to the CPU cabinet
backplane 422-pin edge connector  is  prov ided f  or the backplane.  Note that  opt ional  l /O p ins on the dr ive are connected
to grounded p ins on the CPU backplane.  To use these l /O p ins,  remove the corresponding wire f  rom the Molex cable.

2 Using an ohmmeter ,  ver i fy  a l l  s ignal  connect ions to e l iminate bad or  wrong connect ions.

3 Connect  the f  la t  cable to the CPU backplane and the indiv idual  dr ives.  (See Figure 3.  )  A Shugart  PC board connector  and
suf f  ic ient  cable are prov ided for  each dr ive when you order  a complete system. You must  speci fy  the number of  dr ives in
your  system when order ing cable to assure get t ing the r ight  number of  dr ive connect ions.  Be sure thal  the dr ive
connector is properly connecled lo the drive electronlcs board conneclor, J1. The label on drlve conneclor pin 2 must
face pin 2 on drlve electronlcs PC board connecior, J1. Reverslng thls cable may cause damage to the drlve by applylng
voltage lo an Incorrect pln. The CPU backplane paddlecard should be installed by the labeling on the paddlecard. For
each dr ive used set  the device select  jumper on the Shugart  PC board.  Jumper ing is  accompl ished through use of  a 2-
posi t ion shor t ing p lug on J1 See Figure ' l

4  ln  order  for  the dr ive to funct ion proper ly  in  a mul t i -dr ive system, the last  dr ive on the in ter face must  have f ive l ines
terminated As shipped f  rom the factory,  dr ives have jumpers on terminator  posts,  T1,  T3,  T4,  T5,  and T6.  Remove these
short ing p lugs f rom al l  dr ives except  the last  one on the in ter face

5 Using a ohmmeter ,  ver i fy  a l l  s ignal  connect ions between the CPU backplane and the dr ive connector  us ing Table 1 as a
gu ide

Whenever addi t ional  dr ives are added to your  system, addi t ional  cables wi l l  be requi red.  An upgrade k i t  that  enables you to
daisy chain f rom your ex is t ing cable is  avai lable.  Assembly inst ruct ions for  the addi t ional  cable(s)  is  prov ided wi th the
upgrade k i t .
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Soft-Sectored Disk Jumpering - SHUGART

FIGURE 1

J1

I I

a

Jumper  P lug  Ins ta l led  as  Sh ipped

Test  Po in t

SA800/801 PCB Component Locat ions
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Figure 2 - Molex Wiring Detail
(Assembled Molex Connectors)

CPU Backplane Connector
(Viewed f rom ins ide cabinet)

Bot tom Row of  Connector  P ins Shown Of fset  for  Clar i ty

o o o oA o o o

1A
l a l
t v l

l  o l

"i' l
o l

Ground Connectlonc Made as Follows:

o

o

o

o

Contro l ler  Card

drawing shows the control ler  card
be viewed through the motherboard.

CPU Backp lane

P i n  K

P in  M

P i n  N

P i n  P

Conl ro l le r  Card

P i n  U

ts tn 5

P i n  P

Prn  L

Note: This
as i t  would
(Top View)

MOTOR ON Modif ication
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TABLE 1 - SHUGART

CONTROLLER CARD

CPU BACKPLANE DRIVE CONNECTIONS
(See Figure 9 in the Shugart OEM Manual

and Figure 2 in the Floppy Disk documentation)

)F )F

18
19 |
20
21
23
24
25

DC POWER SUPPLY,
CONNECTOR J5

Pin 2 - +24V RETURN LINE
P i n | - + 2 4 V D C

P i n 5 - + 5 V D C
Pin  3 .  P in  6  -  cND

Device selection provided by
instal lat ion of an appropriate
short ing plug

Note that J5, pin 4 is connected
to  J1 .  o ins  2  and 4

SHUGART PCB
CONNECTOR J1

20
36
40
22
44 **x
38
42
26
24
34
46
18
)r

2&4
)*

*  M in i  S ing te  On ty
x *  For  2 s ided dr ives only

)F x )f Not implemented (user optional)

CONTROLLER
P I N

5
6
7
8

xir(r* I

10
12
13
14
15
17

FUNCTION

Index

Step..-

Write Gate
(Wri te Current  Enable)

A Ready

Write Protect

Wri te Data

Track 00 --

D S 1 - ,

Not Used

Direct ion,-

Read Data
(Raw Data)
Head Load=-

M in i  Mo to r  On

-5V DC

Side

DS2

DS3

D54

CPU BACKPLANE
P I N

18
17
16
15
14 x**
13
12
11
10
I
7
6

28
30
32

rf

D
,r

H
F
E
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MOTHERBOARD
CONTROLLER

(DUAL 36 PrN
EDGE CONNECTOR)

DC POWER
CONNECTIONS

FIGURE 3

DRIVE CABLE ASSEMBLY

50 PIN P.C.B.  DRIVE CONNECTOR

MATCH LABEL
ON PLUG

WITH BOARD
LABEL "PIN 2"

CPU CABINET
BACKPLANE
(DUAL 22  P IN
EDGECARD)

CPU PADDLEBOARD
(DUAL 22  P IN EDGE
coNNECTOR (090-os0)

+24V RETURN

+24V
GND

+5V

I

I DETAIL  1

J1

DETAIL 2 DETAIL 3



FLOPPY CONTROLLER CARD 36-PtN CONNECTOR PINOUT

INDEX

STEP

WR]TE GATE

READY

WRITE PROTECT

WRITE DATA

TRACK OO

DS1 SELECT

DIRECTION

READ DATA

HEAD LOAD

MOTOR ON

-5 VDC

SIDE SELECT

DS2 SELECT

DS3 SELECT

DS4 SELECT

INTERRUPT (CPU)

WAIT (CPU)

4 D

5 E

6 F

7 H

8 J

9 K

1 0 L

1 1  M

O' ,  N
1 3 P

1 4 R

1 5 S

1 6 7

1 7 u

1 8 V

1e  wG
2 0 x

21 Y L-.

2 2 2

23 AA

24 AB

25 AC

26 AD

27 AE

28 AF

29 AH

30 AJ

31 AK

32 AL

33 AM

34 AN

35 AP

36 AR

1 A

2 B

3 ccf

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNO

GND

-5 VDC

GND

GND

GND

GND

GND
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Floppy Disk Controller Gard

Inlroduclion

The Dig i ta l  Group now of fers a l l  the capabi l i t ies of  rapid access mass storage.  Wi th the addi t ion of  a f loppy d isk subsystem,
the Dig i ta l  Group system user  can now have at  h is  d isposal  90K to 512K bytes/d isk in  IBM compat ib le format .  wi th a worst
case access t ime of  one second

A f  u l ly  operat ional  Dig i ta l  Group f  loppy dr ive system is  based on a Dig i ta l  Group computer  wi th a recommended memory s ize
of  26K and a 280 based processor .  The complete f loppy d isk subsystem has a f  loppy d isk contro l ler  card,  one to fourdr ives,
power suppl ies for  the d isk dr ive,  necessary cabl ing and system interconnect  wi r ing,  and cabinet(s) .

System Description

The contro l ler  card is  the in ter face between the CPU and the f loppy dr ive(s) .  The contro l ler  card documentat ion inc ludes a
complete technical  descr ipt ion of  the contro l ler  and the contro l ler  ch ip,  assembly inst ruct ions ( inc luding CPU card
modi f icat ions) ,  sof tware descr ipt ion,  l is t ing,  and tape,  and d iagnost ic  test ing procedures

To complete your  f loppy dr ive system, several  addi t ional  i tems are requi red.  These i tems are a l l  inc luded when order ing a
complete system and may be purchased separate ly  f rom The Dig i ta l  Group at  any t ime

1 Power Supply.  Each dr ive requi res both AC and DC power sources as shown in F igure 1.  AC connect ions foreach dr ive
are suppl ied wi th the dr ive.  DC connect ions (+24V,24V ground,  +5V, 5V ground) to each dr ive are prov ided wi th the
Dig i ta l  Group f loppy power supply.  Be sure a l l  power sources are proper ly  fused and grounded Complete
documentat ion is  prov ided wi th each power supply.

2.  Cabl lng.  Cables f rom the contro l ler  card 36-pin connector  to  the f loppy dr ive(s)  22-p in connector(s)  are requi red to
t ransfer  the proper s ignals Inc luded in the standard Dig i ta l  Group cable-pack are Molex connect ions f rom the back of
the motherboard to the CPU backplane and a f la t  cable f rom the backplane to the dr ive(s)  A d i f ferent  cable-pack is
requi red depending on the number of  dr ives in  your  system and an upgrade k i t  is  avai lable i f  you add dr ives at  a la ter  date
Complete documentat ion is  prov ided for  cabl ing your  system wi th each cable-pack

3 Dr ives.  F loppy d isk dr ives are avai lable in  s tandard format  f rom Shugart .  Up to four  dr ives may be used wi th the f loppy
contro l ler  card.  Each dr ive inc ludes a shor t  AC l ine for  connect ion to a oower source and a comDlete technical  manual
f rom the dr ive manufacturer

4 Cabinels that  match the rest  of  your  Dig i ta l  Group system are avai lable for  s ingle or  d ual  d r ives in  both standard and min i
formats Each cabinet  has space for  two dr ives and a power supply.  Cabinets inc lude AC l ine cord,  fan,  and swi tch,  as
wel l  as assembly documentat ion

-12-
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CHAPTER2-Sect ion2

DSM-lNTl Cabling

lnslallatlon of Termlnallon Jumpers on the Minl-Floppy Drlve

Before the dr ives are insta l led in  the cabinet  you need to insta l l  l ine terminat ion jumpers on each dr ive.  The jumpers requi red
to operate in a Digital Group system are a drive select jumper and a head solenoid jumper. To use four mini-drives in a system
you need to make a modif ication to the drive. Page 7 of the drive manual details the l ine termination jumpers that can be used
Figure 3 details the modification to the drive PC board and the jumpers that are used in a Digital Group system .

NOTE: Normal  jumper ing requi red is  a head solenoid jumper
and a s ingle dr ive select  jumper (1 thru 4) .  Remove the
resis ior  pack (RP150 as shown on page 31 in the dr ive manual)
on a l l  but  one dr ive operat ing in  a system.

P I N  4
HEAD SOLENOID
DRIVE SELECT 1
DRIVE SELECT 2
DRIVE SELECT 3

SPARE (DRIVE SELECT 4)

CONNECTOR J1

MPI Mini-Floppy Drive PC Board

Modi f icat ion of  PC board
lo a l low select ion of  a
four th dr ive

FIGURE 3 - MINI.FLOPPY DRIVE JUMPERING

On Bytemaster systems a jumper wire must also be connected between the
f loppy contro l ler  card,  p in 25,  and p in 4 of  the f loppy l /O connector  (on the
motherboard).

On standard mainframe systems a lumper wire must be installed on the CPU
paddlecard connecting pin E (corresponding to the CPU backplane) to pin 4
of the 34 conductor header.

-14-



R E A R  O F

DRIVE CONNECTIONSFROM MINI  FLOPPY POWER SUPPLY

C O N N E C T O R  J 1

C O N N E C T O R  J 2

SEE P .15  IN  THE MPI

DRIVE MANUAL FOR

THE CONNECTOR P INOUT

L O N G E R  D R I V E  C A B L E  C O N N E C T I N G

T O  S E C O N D  D R I V E

Insta l l  the 34-conductor  cable in  the cabinet  matching p in 1 of  each cable p lug end to the p in 1 end of  connector  J1 on
each drive. Connect the paddlecard end ol the cable to the CPU backplane slot designated for the mini-f loppy. The
backplane of the CPU is wired identically for mini-f loppies as for standard floppy drives with the exception of the
MOTOR ON l ine,  p in 10.  Remove Molex p in f rom pin 18 and move i t  to  p in 19 of  3&pin edge connector .

JUMPER ADDITION TO MINI-FLOPPY PADDLECARD

A  J U M P E R  I S  R E O U I R E D  O N  T H E  B A C K  S I D E

O F  T H E  P A D D L E C A R O  C O N N E C T I N G  P I N  4  T O  P I N  E

Alter install ing the iumper, plug the paddlecard into the CPU backplane and, using a disk operating system diskette, run
the drives through reading and writ ing tests. Each time the drive is selected the front panel LED will l ight, the head wil l
load the diskette, and the drive and stepper motor wil l operate.

SDE tF WF€N CO'$ECIED
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TABLE 1 _ MPI

CONTROLLER CARD
CPU BACKPLANE DRIVE CONNECTIONS
(See Figure 9 in the Shugart OEM Manual

and Figure 2 in the Floppy Disk documentation)

CONTROLLER
PIN

5
6
7
I
I
10
12
13
14
15
17
18
19
20
21
23
24
25

DC POWER SUPPLY,
CONNECTOR J2

P i n 2 - + l 2 V R e t u r n
P i n l - + 1 2 V D C
P i n 3 - + 5 V D C
P i n 4 - + 5 R e t u r n

FUNCTION

Index

SteP

Write Gate
(Wri te Current  Enable)

A Ready

Write Protect

Wri te Data

Track 00

DS1 Select

Not used

Direct ion

Read Data
(Raw Data)
Head Load

Motor  On

-5V DC

S ide

DS2 Select

DS3

DS4 Select tlt lt

CPU BACKPLANE
PIN

18
17
16

MPI  PCB
CONNECTOR J1

8
20
24

Not used
28 *t( *

22
26
10

Not used
18
30

Not used
16

Not used

* * t x

x Modi fy  molex on motherboard for
th is  connect ion

l* i l (Needs paddlecard & MPI PCB
modi f  icat ion

te *  l {  1e1 implemented (user  opt ional )

15
14
13
12
11
10
I
7
6*
6)*
D

12
14
4**

H
F
E
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CHAPTER3-Sect ion l

Power Supply Adjustment

The VCO Sect ion of  the Dig i ta l  Group Double Densi ty  Disk Contro l ler  is  referenced to the +5 Vol t  power supply.  The f ree

running Frequency of the VCO is set at the factory with the +5 Volt power supply set to +5.0 Volts. In order for your controller

to function properly, the user needs to adjust his +5 Volt supply. This may be done as follows:

1.  Remove the ROM from the system.

2. lnstall the controller into its intended slot.

3.  Adjust  the computer  +5 Vol t  supply for  +5.0 Vol ts  at  the TOP of  the contro l ler  board.

4. Reinstall the ROM previously removed.
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