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1.0

PHOENIX 211 CDC DISK SUBSYSTEM UNPACKING AND

INSTALLATION INSTRUCTIONS

Unpacking Instructions

The Phoenix 211 Disk Controller physically consists of five

printed circuit boards and one systems unit. The boards and
systems unit are individually packed in one common shipping

container, along with the appropriate documentation.

Inspect the shipping container for obvious shipping damage
and notify the carrier immediately in the event of any
damage.

Carefully unpack and set aside each printed circuit board
and systems unit assembly.

Refer to Phoenix 211 Installation Instructions.

CDC SMD Disk Drive Unpacking Instructions

The CDC documentation manuals are located in the storage
cabinet at the base of the drive, or in the shipping box.

Follow the detailed unpacking and installation instructions
outlined in Section 1.0, Volume 1 of 2 of the CDC Hardware
Maintenance Manual. v

WARNING The CDC disk drive has been shipped with a re-
straint installed to prohibit head carriage move-
! ment. This restraint must be removed prior to
applying power to the disk drive. Failure to
remove this shipping pin prior to power applica-
tion may damage the disk drive.

Installation Procedure for Storage Module Drive
Index/Sector on "B" Cable, 75 Pin Amp Connector Interface

Note 1) This procedure is applicable for units serial number

713 and above.

Note 2) Skip Section 2.1 for Flat Cable Interface




2.1.1
2.1.2

2.1.3

2.1.4
2.1.5

2.1.6

2.1.10
2.1.11

2.1.12

2.1.13

Power down unit.
Open case assembly

Loosen logic chassis hold-down bar. Raise logic chassis, ‘2
and support with logic support arm.

Remove connector (PA6) from the logic backpanel.

Remove the following pins from the P6 connector, PA6-05A,
PA6-05B, PA6-06A and PA6-06B. Insulate these wires to pre-
vent any shorting.

Locate spare wires in the existing harness which are pre-
sently capped. Remove the heatshrink caps from the wires
which go to P2-EE, HH, FF, and JJ.

Determine the continuity of each wire and install them in
connector PA6 as follows:

J2-HH to PA6-06B White Wire
J2-EE to PA6-06A Black Wire Bottom Cable
J2-JJ to Pp6-05B White Wire Top Cable

J2-FF to PA6-05A Black Wire
Reinstall connector PA6 onto géckpanel.

Remove logic chassis card cover.

Remove transmitter card (BTVV) in Location A06. c
Rework the transmitter card by cutting the foil to Pin 10
of I.C. A3. Then add a jumper from Pin 10 to Pin 5 of I.C.
A3. (see Figure 1 attached).

Reinstall BTVV in location AO06.

Change manual No. 83308400 Pg. 4.12 as shown in Figure 2.

Sector Selection Procedure # 1 (For all CDC Drives)

Remove FLTV logic card from the card cage.

(See table for location)

Using Figure 3 set the switches to the desired sector
quantity. If the desired sector number is not shown on
Figure 3 see section 2.3 for explanation of dibits and the
equation required to select switch settings.

LOGIC CARD LOCATION

DRIVE FLTV
9760/62, BIXX AQ3
9764/66, BIXX
9760/62, BK4, BK5 B@8
9764/66, BK6, BK7 Ag6
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TABLE 2
SW POSITION FOR EVEN LENGTH SECTORS

SECTORS

/ RS

{

11

10

+ + + 0 + 0

0
0O 0 0 0o 0 0 + +

0
0 0 o o 00 + 0 + +

0

O 0 + 0 O 0
0 0 0 0 + + + 0 +

0 0 0 o o

+ + 0 + 0

0

0 0 0 0o o

0

10

0O 0 0o +

0

12

14

15

+

0 o0

0

16

+ 0 + 0

+

20

21

+ 4+ + 0

0

24
28
30
32
35

+ + + 0 +

0

0 0 + 0

0

40

42

0 0 + O

0

48
56

60
64

0
0

0 + + +
0 0 + +
0 0

0 + O

0

70

0
0

80
84

0

96
105
112
120
128

0 + + +

0

22
36

NOTE:

+ Open

0 Closed

3

Fig.




2.2.3

2.3

2.3.1
2.3.2

Note: The switch positions referred to in Figure 3 do not
apply to the numbers physically on the switch module {~¢
but rather to the etched numbers, § - 11, on the =
logic card itself.

Reinstall the FLTV card in the proper location. Replace logic
chassis card cover. Lower and secure logic chassis.

Sector Selection Procedure # 2 (Omit This Section if Sector
Selection Completed in Section 2.2)

Remove FLTV logic card from Position A@3 or B08 in the card cage.

Follow the explanation below and select the proper switch
setting.

The FLTV card has the capability of selecting sector quantity.
The number of sectors is determined by counting dibits, and
each switch position gives a fixed number of dibits when
closed (table 1).

TABLE 1
SW POSITION 0 1 2 3 4 5 6 7 8 9 10 11
NO. DIBITS 1 2 4 8 16 32 64 128 256 512 1024 2048
One dibit is used in resetting the counters and has to be g‘:

added to each sector. To calculate the correct switch
position for the number of sectors required use the
following formula.

Total no. dibits 13,440 + no. of sectors equals the
maximum number dibits per sector.

To calculate the correct no. of sectors, close the switches,
which is the closest total without going over the maximum
dibits per sector.

EXAMPLE: WANT 12 Sectors
13,440 _
> = 1,120
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Close SW 10 1024 dibits

Close SW 6 = 64 dibits
Close SW 4 = 16 dibits
Close SW 3 = 8 dibits
Close SW 2 = 4 dibits
Close SW 1 = 2 dibits
Close SW 0 = 1 dibit
One dibit for reset = 1 dibit

1120 dibits

Note: each dibit is equivalent to 12 data bits.

2.3.3 Reinstall the FLTV card in the proper location. Replace logic
chassis card cover. Lower and secure logic chassis.

2.3.4 Close case aésembly.

2.4 Installation Procedure for Storage Module Drive, CDC #9760 or
9762 Flat Cable

Index, Sector and Unit Select Modification(Refer to CDC SPO 68542-4)
NOTE: Skip this Section for any drive other than 40-80 MB Flat cable drive.
2.4.1 Power down unit and unplug power cable.
2.4.2 Open top case assembly and swing open logic chassis.

2.4.3 Remove the following wires from the wire wrap logic panel
as follows:

From To Z From To Z
B01-06B JA82-18B 1 B03-06B JA83-18B 1
BO1-06A JA82~18A 1 B03-06A JA83-18A 1
B01-05B JA82-25B 1 B03-05B JA83-25B 1
B01-05A JA82-25A 1 B03-05A JAB3-25A 1

2.4.4 Add the following wires to the wire wrap logic panel as follows:

From To Z From To Z
B01-06B JA82-43B 1 B03-06B JA83-43B 1
B01-06A JAB82-44A 1 B03-06A JA83-44A 1
B01-05B JAB82-45B 1 B03-05B JA83-45B 1
B01-05A JAB2-45A 1 B03-05A JAB83-45A 1

2.4.5.1 Remove wire from JA82-41A.
2.4.5.2 Refmove wire fram JA82-41Band install this wire on JA82-41A.

2.4.5.3 1Install wire removed from JA82-41A on JA82-41B.



C

2.

4.6

2.4.7

2.

Repeat 2.4.5 for JA83-41A and JA83-41B.

Secure logic chassis in closed position.

4.8 locate and remove the transmitter card FIVV in location B0Ol. For

2.4.9

dual channel units the second transmitter card is found in Location BO03.

Rework the transmitter FTVV as shown in Figure 3A. Remove the letter "F"
fram the card type designation FTVV and mark a "G" in its place so that
the card type becaomes GTVV.

2.4.10 Install the GTWV into Location B0l. For dual channels units, install

the second GTVWV into Location B03. Close top case assembly.

2.4.11 Update unit FOO log, add this option as an entry on the units FCO log.

2.

5 Installation Procedure for Storage Module Drive. CDC 9764 or 9766 Flat

Cable Interface Index, Sector and Unit Select Modification

NOTE: Skip this section for any drive other than 150 - 300 MB flat cable

.5.1
.5.2
.5.3

.5.4

.5.5.1
.5.5.2
.5.5.3

.5.6

drive.
Power down unit and unplug power cable.

Open top case and remove side panel to access I/0 connectors.

Move the following wires:

A Connector (60 Pin) B Connector (26 Pin)
25 13
55 26
18 12
48 24

Remove and insulate the following wires from the other A Connector, 25,55
18, and 48.

Remove wire from B Connector Pin 9 .
Remove wire from B Connector Pin 22 and install in Pin Location 9.
Install other wire in Location 22.

Remove FTWW Logic Card fram cage assembly location Ag 1 (and A@? for dual

port drives. )

.5.7
.5.8
.5.9

Reworx card as shown in Fig. 3A. Remove the letter "F" and add letter "G".
Install GTVV card(s) in proper location(s).

Update FCO Log, add this option as an entry on the FCO Log.




3.0 Phoenix 211 Installation Instructions

3.1 General

The Phoenix 211 Disk Controller is designed to mount directly
in any 10%" PDPll processor chassis or BAll-K Expansion Box.
Installation consists of:

a.) Physically mounting the Phoenix 211 systems unit in
the PDPll computer chassis or expansion box.

b.) Plugging the Phoenix 211 systems unit power harness
to the computer or expansion box power distribution
panel.

c.) Plugging in the four Phoenix 211 printed circuit boards
supplied into the systems unit.

d.) Plugging in the Phoenix 211 interface board and cable
into PDP1ll SPC slot.

e.) Connecting the Disk Drive to the Phoenix 211 Controller
using the supplied cables. .

f.) Running diagnostics to verify the integrity of the disk
subsystem.

Detailed Phoenix 211 installation instructions are contained in
the following paragraphs.

3.2 Phoenix 211 Systems Unit Mounting Instructions




3.2.1 The Phoenix 211 Disk Controller Systems Unit will mount in

3.2.2

any available systems unit slot in any PDPll computer or
BAll-K expansion box which allows insertion of full hex boards.

PDP11/05-NC, PDP11/05-SC, BAll-K Instructions

1.) Remove top and bottom covers of computer or expansion
box to gain access to system unit mounting area.

Carefully save all screws removed for later installation.

2.) Tilt computer or expansion box up on slides to expose
system unit wirewrap field.

Caution: Insure that exiusting cables have adequate
slack before tilting unit.

Note: The PDP1l1/05-NC chassis requires a 9 position
power connector, all other configurations are
15 position.

3.) Physically place the Phoenix 211 Systems Unit in the
next available systems unit slot.

Caution: 1Insure that the system unit is physically
oriented such that the systems unit power
harness extends over the computer or ex-
pansion box poweir distribution panel.

4.) Fasten the systems unit tc the computer or expansion
box chassis by engaging the two captive screws located
at each end of the systems unit with matching threaded
holes in the computer or expansion box chassis.

Tighten the captive screws with a screwdriver.

5.) Connect the systems unit power harness to the computer
or expansion box power distribution panel by plugging
the power harness connector into a matching distribution
panel receptacle.

6.) With the computer in the "Halt" turn power on.
Insure that +5v DC is present on the systems unit
backplane printed circuit board between the power
harness red wire pads (+5v) and the black wire pads
(GND). Insure that -~15VDC is present on the systems
unit backplane between the power harness violet wire
pad (-15) and the black wire pads (GND). Turn power
off.

7.) Tilt computer and expansion box chassis to normal position.

w]1Q-




FIGURE 4
PHOENIX 211 DISK CONTROLLER

SYSTEMS UNIT UTILIZATION

(Top of Board View)

PHOENIX 211 BOARD 4

PHOENIX 211 BOARD 3

PHOENIX 211 BOARD 2

PHOENIX 211 BOARD 1
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4.0

Reference: Figure 4
Phoenix 211 Printed Circuit Board Installation

Carefully plug Phoenix 211 Board #1 into the system unit
slot.

Caution: Insure that board is correctly oriented with res-
pect to other boards before plugging in board.

Carefully plug Phoenix 211 Board #2 into the system unit
slots A2-F2.

a.) Slide board carefully along computer or expansion
box card guides until connector fingers engage the
systems unit connector receptacles. .

b.) Start board to seat into systems unit by firmly
"rocking” the board into place by pushing down
alternately on left and right handles of board.

c.) Seat board in final position by pushing down evenly
on the board handles.

Carefully plug Phoenix 211 Board #3 and #4 into the system
unit slots A3-F3 and A4-F4 respectively by following the
procedure outlined in 4.3 for board #2.

Insure that all boards are seated properly by checking the
relative height of the board handles.

Carefully plug the Phoenix 211 PDP1ll coupler Board into the

available standard small peripheral controller (SPC) slot
by following the procedure outlined in section 4.3 and 4.5.

-12-




4.7

5.0

6.0

6.1

6.1.1

6.1.2

Install the interconnect cable between the Phoenix 211
Board #1 and the Phoenix 211 PDP1l1l interface Board.

IMPORTANT - Note the pin #1 designations on the cable and @w;'

on the Boards.

NPR Grant Jumper Removal Instructions

1.) The Non-Processor Request grant is normally jumpered
across in all standard peripheral slots. This line
must be removed in order to operate the Phoenix 211
Disk Controller as in all direct memory access devices.
This jumper is located between CAl->CBl.

2.) Reference Fig. 6 - Locate the C connector field of
the SPC slot containing the Phoenix 211 PDPll coupler
card.

3.) Reference Fig. 6 - Remove the wirewrap wire connecting
pins CAl to CBl of the slot containing the Phoenix
211 PDPll coupler card and only of that slot.

Note: a.) Connector "C" is the third connector from
the Unibus end of the backplane.

b.) The CAl and CBl pins are—the first positions
of the "C" connector (See Fig. 6).

c.) If the Phoenix 211 PDPll coupler is ever
relocated or removed, reconnect CAl to CBl. P

Phoenix 211 Cabling Instructions

The Phoenix 211 can have from 2 to 5 cables connected from
Board #4 going to from one up to four disk drives.

A 60 conductor ribbon "A" cable and a 26 conductor ribbon
"B" cable per drive is used to ccnnect the Phoenix 211
formatter to the disk(s).

Remove the screws on the top rear of the computer or
expansion box holding the cable clamp.

Plug the "A" cable (60 pin) into the connector on Board #4
making sure the pin #1 designations of both cable and
connector are correctly aligned.

Plug the "B" cable(s) into the drive port connectors on
Board #4.

Note: The port designations do not correspond to the
drive identification numbers, i.e. drive number §

can be plugged into any port @#~3 and it will remain
drive g.

- 13-



"This Side Up" indicator

Front

FIGURE 5

PHOENIX 211 DISK CONTROLLER

DISK DRIVE CABLE INSTALLATION

ﬁ\

PDP1105-SC, BAllK Expansion Box

Cable Clamp

(Top View) 90° Bend/Field
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\

\ /"A" Cable to Disk Drive
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Board4\
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Board 3
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Board 2
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Boardl/
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Interconnect /

rO

\"B“ Cable(s) to
disk drive(s)
(up to 4)

"~

Back

Cable
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\ \ —_—

PDP1105-SC, Interface (Coupler) Board

BAllK Chassis

- 14 -



Slot containing
Phoenix 211 PDPll
coupler card
/
CB1 CAl
E D C B
4 I /
/ i , ! sLOT N-1
/ ' \z i
! T , f
; % | ¢ «2 side
/ T v i . SLOT N
. . A ¢l side B
/] SLOT N
) = = -
(Remove this wrap
TN
>
PHOENIX 211 DISK CONTROLLER
REQUIRED DMA GRANT BACKPLANE CONNECTIONS
FIGURE 6
NOTE: Backplane connector "A" is normally at the top, when the

backplane is vertically mounted or at the front of the
computer or expansion box when the backplane is horizon-

tally mounted.
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Caution: Insure that the cable connections are oriented
such that pin #1 to the cable matches pin #1 of
the receiving connector.

6.1.4 Dress the cables to obtain minimum strain on the board con-
nectors. (this may require a 90 degree bend). Check that
when the computer or expansion box cover is reinstalled all
cables are clear if being pinched or cut. (See Fig. 5)

6.1.5 Reinstall the cable clamp and screws

7.0 Disk Drive Connection Instructions

For Flat Cable Interface skip to 7.4

Reference: Control Data Hardware

Maintenange Manual vol. 1 of 2 Pg. 1-10, 11

The disk drive cable is terminated at the disk drive end

with a drive terminator plug (CDC P/N 40067207) which plugs

into an "A" cable position, J4, at the rear of the drive.
7.1 Attach the "A" Cable to J3 at the rear of the diskAdrive.
7.2 Attach the "B" cable (s) to J2 at the rear of the disk drive(s).
7.3 Attach the terminator plug to J4 at the rear of the drive.

(See Note end of Section 7)

Continue on Section 8

7.4 Attach the "A" Cable to IJ3 (IIJ3 for Port II). (See Fig. 7
for CDC9762)

7.5 Attach the "B" cable to IJ2 (IIJ2 for Port II).

7.6 Attach Terminator (s) to IJ4 (IIJ4 for Port II). See Note
at end of Section 7.

Caution: 1Insure that the cable connections are oriented such that
pin #1 to the cable matches pin #1 of the receiving con-

nector.

Note: Units interfaced with more than one disk drive require
a daisy chain cable. This cable is connected in place
of the terminator plug. At the end of the chain a ter-
minator is still required. (See Hardware Maintenance

Manual Vol. 1 of 2 Fig. 1-7, pg. 1-11).

-16-
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ITJ4 A CABLE

TO NEXT UNIT T4 A CABLE YO
(\]Otc l) \ NEXT UNIT ( obe ]_)
/LOGIC CHASSIS FRAME
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B r"l/‘“"““\\ \ C
£ X: \o\\l
(e

' * INATOR
o n"“\ (\‘ CH IX TERM \ (NOtB ])
= = = i (tote 1) 1=
1 WIRE WRAP
:«.J-ﬁ -1 . o BACK PANEL
JASS 7”‘ H
JAse
£
h * CH IX 1/0 CARD —»
\cn I 1/0 CARD
* 10 /b m R

J3 A CABLE
b oR ILJB A CABLE "‘°“_/'[j S\-X3 A CABLE FROM CONTROLLER
W ITJ3 A CASLE CONTROLLER OR OR PREVIOUS UNIT '
PREVIOUS UNIT

*All CHII Designations refer to Channel II on a dual port drive.

Notes 1.) If there is only one drive or if the drive being cabled
is the last daisy chained drive a terminator must be
installed. If the drive is to be~in.the daisy chain,
the "A" cable from the previous uhit must connect to
J3 and the "A" cable to the next unit must connect to

J4.
//R\\\
FIGURE 7 )

8.0 1Initial Power Turn-On Instructions

8.1 Disk Drive Power Turn-On Instructions

Remove all shipping hardware and go through initial power turn-
on procedure outlined by the disk drive manufacturer in his res-

pective reference manual.

Warning: Failure to remove all disk drive shipping constraints
before applying power may cause permanent damadge to
the disk drive.

8.2 Phoenix 211 Disk Controller Power Turn-On Instructions

8.2.1 With the computer in "Halt" mode turn power on to the system.
Observe that the computer "run" indicator remains nut.

®

-17-



8.2.2

8.2.3
8.2.3.1

8.2.3.2

8.2.3.3

8.2.3.4

Manual Console Control Check

Insure that the computer bus is normal by checking that
all console switch register functions operate properly.

Check specifically for proper operation of "Load Address",
Deposit, and Examine functions in multiple mode.

If console functions do not operate properly, check for
proper Unibus connections, and termination.

Manual Disk Controller Status Check

With the disk drive stopped insert 764000 (Control and
Status Reg.) Address into Console Switch Register.

With the Halt/Enable Switch in Halt Position, momentarily

depress

the "Load Address" and "Start" Console switches

in succession.

Successively momentarily depress the "Examine" console

switch.
gisters

Run the
section

Observe that each of the Disk Controller Re-
contains the proper content as specified in Table 1.

Phoenix 211 Disk Controller Diagnostic per
9.




TABLE 1

PHOENIX 211 DISK CONTROLLER

INITIAL POWER ON REG STATUS

REGISTER

Control & Status
Unit, Sector, Head
Buss Address

Word Count
Cylinder Address
Disk Status

Disk Error

ADDRESS PROPER CONTENTS

1649090 200
164092
164994
164996
16401¢
164012
164014

| e EmEmE W

9.0 Diagnostic Program Loading & Operating Instructions

9.1 General

The Phoenix 211 Disk Controller Diagnostic is supplied

as a paper tape load module. The diagnostic load module
is in absolute format and can be loaded by the standard
DEC Absolute Loader.

9.2 User Considerations - .1 Diagnostic will destroy data

9.3 Detailed Operating
Instructions

on any disk cartridge contained in
the disk drive when it 1is run.

User should put a scratch disk
cartridge in the disk drive be-
fore running the disk diagnostic.

The Diagnostic Program requires a
formatted scratch disk cartridge for
proper operation. Disk cartridges
may be formatted using the format
program located at the end of the
diagnostic (Test 49).

Detailed operating instructions are
contained at the beginning of the
disk diagnostic.
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10.0 Phoenix 211 Parameter Selection

The Phoenix 211 Disk ontroller may be configured to varied sys-
tem application requirements by appropriately adjusting strappable
control parameters. This section is devoted to defining all
Phoenix 211 adjustable parameters and available settings.

10.1 Base Register Address Selection (Reference Drawing D-1025-08, Sht 3)

The base Unibus register address of the standard Phoenix 211 Disk
Controller is selectable MOD 20g and the Command Queue version of
the Phoenix 211 Disk Controller is selectable MOD 40g.

10.1.2 The standard base address of the Phoenix 211 Disk Controller is
7640008, and staples are provided on the Phoenix 211 Coupler
Board to enable other base addresses to be utilized.

10.1.3 The Address selection logic is shown on the upper lefthand cor-
ner of sheet 4 of D-1025-08.

10.1.4 The following Table shows the selectable address bits and the
corresponding control staples.

TABLE 1

Base Register Address Selection

Address Bit Control Staple Point
Al2 B15-13
All B15-15
Al0 Cl15-02
A09 Cl15-04
A08 C15-06
A07 Cl15-11
A06 - ' C15-13
A05 Cl15-15

Note: 1l.) For an address bit to be a logic "1", the
control staple point must be wired high to
the pull up string associated with J5-15.

2.) For an address bit to be a logic "g", the
control staple point must be wired low to
any convenient ground point.

10.2 Interrupt Vector Address Selection (Reference D-1025-08, Sht 1)

10.2.1 The standard interrupt vector value for the Phoenix 211 Disk
Controller is 270g.

10.2.2 The interrupt vector control logic is shown on the lower right
section of sheet 1 of D-1025-08.
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10.2.3 oOther interrupt vector values are selectable by wiring approp-
riate vector control signals directly to the corresponding
Unibus Data Signals.

10.2.4 Table 2 below shows the interrupt vector Address bits and
the corresponding required wiring.

TABLE 2

Interrupt Vector Address Selection

Vector Address Bit Required Control Wiring

AQ02 A08-01 to CU2
AO03 A08-04 to CT2
A04 A08-10 to CN2
A05 A08-13 to CP2
A06 C08-01 to CV2
A07 C08-04 to CM2

control wire in.

Note: 1.) Logic 1l

control wire removed.

2,) Logic g

10.3 Interrupt Priority Level Selection (Reference D-1025098, Sht 1)

10.3.1 The standard interrupt priority level for the Phoenix 211 Disk
Controller is BRS5.

10.3.2 The interrupt priority level of the Phoenix 211 Disk Controller e
is determined by staples at component location A9 on the Phoe-
nix 211 Coupler Board as shown on the lower right hand corner
of sheet 1 of D-1025-08.

10.3.3 Required BR4 Stapling

Required stapling for BR4 interrupt priority stapling is as

follows:
1.) Aa09-01 to A09-05
2.) A09-02 to A09-15
3.) A09-03 to A09-14
4.) A09-04 to A09-13
5.) A09-07 to A09-11
6.) A09-12 to A09-16
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10.3.4 Required BRS5 Stapling

Required stapling for BR5 interrupt priority is as follows:

A09-01
A09-02
"A09-03
A09-04
A09-07
A09-12

AU W

to
to
to
to
to
to

A09-16
A09-05
A09-14
A09-13
A09-10
A09-15

10.3.5 Required BR6 Stapling

Required stapling for BR6

A09-01
A09-02
A09-03
A09-04
A09-07
A09-12

AU WN -

3
.
.
.
.
.

to
to
to
to
to
to

A09-16
A09-15
A09-05
A09-13
A09-09
A09-14

10.3.6 Required BR7 Stapling

Required stapling for BR7

A09-01
A09-02
A09-03
A09-04
A09-07
A09-12

AU WN -

0
.
3
.
.
.

to
to
to
to
to
to

A09-16
A09-15
A09-14
A09-05
A09-08
A09-13

interrupt priority is as follows:

interrupt priority is as follows:

10.4 DMA Throttle Value Selection (Reference D-1025-08, Sht 2)

On the Phoenix 211 Disk Controller the number of consecutive DMA
Memory cycles that are to be used by the disk controller for data
transfers is uniquely selectable from 1 to 256 words via the DMA
"Throttle" Control Logic and associated control staples are shown
on the lower right hand corner of sheet 2 of D-1025-08.

10.4.1 The normal factory setting for the DMA Throttle is 8.

10.4.2 The DMA Throttle setting enables the user to adapt the Phoenix
211 Disk Controller to the Unibus environment and system con-
figuration of his application via limiting the maximum number
of consectutive DMA cycles utilized by the disk controller for

data transfers.
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10.4.3 Throttle Selection

DMA throttle value selection is accomplished via staples
located on connector Jl.

(J1 is the rightmost connector position at the top of the
Phoenix 211 Interface Board.) Table 3 below defines the
control staples and corresponding binary weighted values
associated with the DMA Throttle Logic.

TABLE 3

DMA THROTTLE SELECTION

Staple No. " Binary Weight Required Connection. Points
1 1 J1-19 to J1-20
2 2 J1-21 to Jl-22
3 4 J1-23 to J1-24
4 8 J1-25 to J1-26
5 16 J1-27 to J1-28
6 32 J1-29 to J1-30
7 64 Jl~31-to J1-32
8 128 J1-33 to J1-34

Note: The DMA Throttle value selected is equal to the sum
of the binary weights of the control staples inserted.

10.5 Maximum Head Value Selection (Reference Board 3 Logic Drawing D-1034-01,
' Sheet 5)

The Phoenix 200 Disk Controller may be used with a large number of
disk drives of varying capacities and number of heads.

The disk controller will automatically abort on any attempt to uti-
lize a non-existent head of any disk drive connected to it, pro-
vided that the maximum number of allowable heads to be utilized is
defined to it via control staples.

10.5.1 The maximum head decode logic is shown on the lower right hand
corner of sheet 5 of logic drawing D-1034-01.

10.5.2 Normal Maximum Head Selection. Normal or not mixed drive head
configurations are provided by connecting or not connecting
pins 1-5 of location Ell of Phoenix 200 Board 3 to ground as
appropriate to select the desired maximum number of heads.

10.5.2.1 The interconnections on the logic drawing select a maximum
of five heads (g-4).

10.5.2.2 Table 4 below shows the binary weight of each control pin
at location Ell.
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TABLE 4

Maximum Head Value Selection

" Board 3, Location Ell Control Pin No. Binary Weight
1 1
2 2
3 4
4 8
5 16

10.5.3

10.5.3.1

10.5.3.2

Note: 1l.) For a logic 1, leave pin open
2,) For a logic @, tie pin to ground at
E11-15 or E1l1-8.
3.) The maximum head value selected is
equal to the sum of all logic "1"
or open Ell select pins plus 1.

Mixed Disk Drive Maximum Head Selection

When drives of different numbzrs of heads are connected to
the disk controller at the same time, two alternatives are
possible for head selection.

Mixed Drive Head Select Option 1

The user could select per above procedure the maximum number
of heads allowable for the disk drive of the largest capa-
city.

The only possible disadvantage to this approach is that
this would permit the programmer to attempt to overrun
any disks of lesser capacity and could result in putting
the disk drive in the Fault state.

Mixed Drive Head Select Option 2

Location Ell is already preconnected to accomodate a ROM.
A ROM could be optionally inserted into location Ell (at
extra cost) which would provide the correct maximum number
of head value to the selection logic as a function of what
disk drive is selected.

This solution thus will not allow the programmer to select

a not existent head on any disk drive connected to the disk
controller no matter what number of heads is associated with
what disk drive.

The only restriction is that the system cabling configura-
tion, once defined, must remain constant with respect to

what capacity disk drive is connected to what radial port
of board 4 of the disk controller.
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10.6 Maximum Sector Valﬁe Selection (Reference Board 3 Logic Drawing

10.6.1

10.6.2

10.6.3

10.6.4

10.6.5

10.6.6

10.6.7

R

D-1034-01, Sheet 5 and Board 3 Assembly Drawing D-1034-03) Qvgh

The Phoenix 200 Disk Controller may be set up to accommodate a
varying number of sectors per track by selection staples pro-
vided on Board 3 of the Formatter at Component location Ell.

The standard factory setting for the number of sectors/track
is 32.

The disk controller will automatically abort when any attempt is
made to utilize a non existent sector of any disk drive connected

to it.

The disk controller maximum sector selection and comparison logic
is shown at the upper right hand corner of Sheet 5 of logic draw-
ing D-1034-01.

The selection reference value established by the user by tying
pins 1-7 of component location E1l0 to ground or lcaving them open
is compared with the sector address contained in the DUSH register.

A non existent sector error is generated whenever the contents of
the sector field of the DUSH Register is greater than that speci-
fied by the strapping of location E1l0. -

The strapping shown on the logic drawing is for the standard 32

sectors per track configuration.
N

Table 5 below shows the binary maximum sector selection value of N
each control pin at location E10.

Table 5

Maximum Sector Value Selection

Board 3 Location E10 Control Pin No. Sector Select Binary Weight

1
2
4
8
16
32
64

NoOUT e WN -

l.) For a logic 1, leave pin open.

2.) For a logic @, tie the pin to ground at E10-15 or E10-08.

3.) The maximum sector value selected is equal to the sum of
all logic "1" or open El0 select pins plus 1
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10.7 Defective Sector Identification and Skip Option Selection (Reference
Sheet 1 of Board 3 Logic Drawing D-1034-01 and Assembly Drawing
D-1034-03.)

If any sectors on a disk medium utilized are defective, in terms of
any bit cells being unable to properly contain both logic 1 and

logic data states, as determined by a disk pack initialization util-
ity after the medium is formatted, the disk controller may be option-
ally set up to skip over such defective sectors whenever they are

encountered during normal data transfers.

10.7.1 Normal Handling of "Hard" Defective Sectors

Hard defective sectors are normally located by disk utility programs
such as "BAD" under RSX11-M.

The utility program rotates a worst case data pattern through every
character of every sector data field on the disk medium.

Any defective sectors found are cataloged by the utility program
and allocated to a file created on the medium called "BAD".

Hence, all "hard" defective sectors are then prevented from being
allocated to normal user programs by the file management and no
special action is required by the disk controller.

10.7.2 Normal Disk Controller Staple Setting

The proper factory setting for the disk controller for normal
handling of any "hard" defective sectors is for staple W1l on
Board 3 to be removed.

10.7.3 Optional Skip on Detection of Defective Sector

Optionally the disk controller may be set up to automatically skip
over any hard defective sectors referenced in any data transfer
operation.

10.7.3.1 1In this mode of operation the header of any defective sectors
found by the disk initialization utility program would be re-
formatted to set the two "Bad Sector Flag" bits contained in the
sector header.

10.7.3.2 The disk controller would then automatically skip over any such
sector when the Bad Sector Flag bits were accessed along with
the header during sector position verification.

10.7.3.3 This mode of operation permits the user to perform multiple sec-
tor transfers involving defective sectors without having the
data transfers to be delimited by defective sectors.

10.7.3.4 This mode of operation is selected by connecting staple W1l on

board 3 as shown on the lower left hand corner of Sheet 1 of
logic drawing D-1034-01.
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10.7.4

10.7.4.1

10.7.4.2

10.7.4.3

10.7.4.4

10.7.5

10.8 CD

Optional Abort on Detection of Defective Sector

The disk controller may be optionally set up to abort any oper- AN
ation involving a flagged defective sector in any data transfer N
on the basis that the file management system should not allocate

any defective sectors for transfers.

In this mode of operation defective sectors are determined by
the disk utility and the Bad Sector Flag bits are set in the
headers of all defective sectors as above.

However, whenever the disk controller detects that a defective
sector is being accessed, as determined by the presence of the
"Bad Sector Flag" header bits, the disk controller will immedi-
ately abort whatever data transfer is being conducted.

This abort on detection of defective sector mode is selected by
removing staple W1l from board 3 as shown on the lower right hand
corner of Sheet 1 of logic drawing D-1034-01.

W1l Control Staple Location (Reference Board 3 Assembly Drawing
D-1034-03)

The defective sector control staple Wl is etched onto the etch side
of the printed circuit board just above and parallel to resistor R9.

C Disk Radial Port Selection (Reference Sheet 2 of CDC Board 4

Lo

10.8.1

10.8.2

10.8.3

10.8.4

10.8.5

gic Drawing D-1035-01 and CDC Board 4 Assembly Drawing D-1035-03)
The Phoenix 200 Disk Formatter can control up to four disk drives. {

Each disk drive requires connection to the disk formatter via the
so called "B" or "Radial" Cable.

Four 26 pin Berg connectors are provided on Board 4 of the for-
matter to accomodate up to four radial disk drive cables. These
connectors are labeled J1, J2, J4 and J5, with J1 being the right-
most connector on the board and J5 being the leftmost connector.

Any disk drive radial cable may be connected to any physical rad-
ial connector provided on the board.

However, any radial connector ports not being used should be dis-
abled by staple selection to prevent introduction of noise into
the disk formatter.

The radial cable interface logic for the four possible disk drives
is contained on Sheet 4 of the CDC Board 4 logic drawing D-1035-01.

The presence of control staples W35, W6, W34 and W33 enable the for-
matter receiving logic for connectors J1, J2, J4 and J5 respectively.
(These are located in the middle of each port logic section.)
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10.8.6

The factory staple settings for various numbers of disk drives
is shown below.

Number of Connected Disk Drives Connectors Used Staples Inserted
1 Jl w35
2 Jl,J2 W35,W6
3 Jl,J2,J4 W35,W6,W34
4 J1,J32,J4,35 W35,W6,W34 ,W33

Note: User must use radial connectors corresponding to radial port
enable staple configuration.

10.9 Rotational Positioning Sensing Selection (Reference Sheet 3 of CDC

10.9.1

10.9.2

10.9.3

10.9.4

Board 4 Logic Drawing D-1035-01 and Board 4 Assembly Drawing D-1035-03)

Rotational Position Sensing (RPS) is a standard feature of the
Phoenix 200 Formatter. Rotational Position Sensing enables a user
to maximize disk subsystem throughput by considering sector position
information as well as head cylinder position information in trans-
fer allocation among multiple disk drives.

Seek Complete in the Phoenix 200 Formatter is defined as being both
"ON CYLINDER" and "“ON SECTCR".

To allow for operating system overhead the seek complete signal is
normally generated four sectors before the actual target sector
allowing a nominal two millisecond for software setup time. (This
delay is programmable.)

The Rotational Positioning Sensingilogic is shown on Sheet 3 of the
CDC Board 4 logic drawing D-1035-01.

Rotational Position Sensing Enable/Disable Control Staple

10.9.4.1 Rotational Position Sensing is enabled if control staple W3 is

inserted. When this staple is inserted, seek complete cannot
be generated until the current actual and reference commanded
sector are identical, as determined by the sector comparator
logic.

When sector comparison occurs, signal LASECCOMPH is high or active.

10.9.4.2 When staple W3 is removed, rotational position sensing is disabled

10.9.5

as LASECCOMPH is always active.

Sector Remapping ROM's

10.9.5.1 1In order to generate the sector comparison signal four or more

sectors ahead of the actual target sector, the actual target sec-
tor address is mapped via ROM's A7, C7, B7 & C8 to the address of

the sector two after it.
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10.9.5.2 ROM A7 is normally the only one supplied with a standard 32
sector formatter, since only one (32 X 8) ROM is required to
remap 32 sectors.

10.9.5.3 ROM's C7,B7 & C8 are only required if the formatter is set
up for more sectors as indicated on the logic drawings.

10.9.6 Temporary Storage of Reference Target Sector Address

10.9.6.1 Seek Commands for multiple drives may be overlapped by the user,
and the formatter has only one sector command field in the DUSH

Register. :

10.9.6.2 To provide rotational position sensing in an overlapped seek en-
vironment, the commanded sector must be saved temporarily to pro-
vide a reference target sector address for each disk drive.

10.9.6.3 The commanded target sector for each disk drive is stored in the
internal registers implemented by components A9 & Al0 when any
Seek operation is initiated. This reference sector value is then
accessed and used by the seek sector comparison logic.

Note: To utilize rotational position sensing properly, the user
must define the target sector at the time that a Seek
Only command is initiated. - -

10.10 Optional Sector Interleaving Selection (Reference Sheet 5 of CDC
Board 4 logic drawing D-1035-01 and Board 4 Assembly drawing D-1035-03.

10.10.1 The Phoenix 200 Formatter supports absolute contiguous sector ad-
dressing as standard and interleaved sector addressing as optional.

10.10.2 The Sector interleaving control logic is shown on the upper right
hand corner of Sheet 5 of Board 4 logic drawing D-1035-01.

10.10.3 Sector Interleaving in the Phoenix 200 Formatter is achieved by
ROMS C6,D6,A6 and B6 so that any desired interleaving can be
readily programmed. One to four ROM's may be required for inter-
leaving depending on how many sectors are used, as shown on the
logic drawing.

10.10.4 Phoenix 200 Formatters are normally set up at the factory for ab-
solute contiguous sector addressing so that at location €6, jumpers
are shown directly connecting input sector address lines to corres-
ponding output sector address lines.

10.10.5 A one time, non-recurring charge will be assessed for any controllers
ordered with interleaving to recover programming and testing costs.

10.10.6 Control Staple Settings for Interleaving More Than 32 Sectors

When sectors are to be interleaved, control staples W1 and W2
must be removed.
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Table 6

Sector Interleaving Required Control Staples and ROMS

No. of Sectors Required Staple Deletes Required ROMS
g - 31 Wl,wW2 cé6
32 - 63 wl,w2 C6,D6
64 - 95 Wl,W2 C6,D6,A6
96 - 127 Wl,w2 C6,D6,A6,B6

10.11 Maximum Cylinder Selection Logic (Reference Sheet 4 of CDC Board 4
Logic Drawing D-1035-01 and CDC Board 4 Assembly Drawing D-1035-03

10.11.1 The Phoenix 200 Formatter may be used with a large number of disk
drives with a varied number of cylinders.

The disk formatter will automatically abort on any attempt to uti-
lize a non-existent cylinder of any disk drive connected to it,
provided that the maximum number of allowable cylinders to be
utilized is defined to it via control staples.

10.11.2 The maximum cylinder decode logic is shown on the lower right hand
corner of Sheet 4 of the CDC Board 4 logic drawing D-1035-01.

10.11.3 This logic compares the cylinder address contained in the formatter
Cylinder Address Register with a maximum cylinder value specified
by the user via staples or ROM's at component locations E12 & F1l2.

10.11.4 Any time that the contents of the Cylinder Address Register is
larger than the user defined maximum value, a Non-Existent Cylin-
der Error will be generated and cause any transfer operation to
be aborted.

10.11.5 Normal Maximum Cylinder Selection

Normal maximum cylinder address selection is accomplished by con-
necting or not connecting pins 1-7 of location El12 and pins 1 & 2
of location F1l2 to ground as appropriate to select the desired
maximum cylinder value.

10.11.5.1 The interconnections shown on the logic drawings select a maximum
.cylinder value of 823 appropriate to a CDC 9762 80 MB Disk Drive..

10.11.5.2 Table 8 shows the binary weight of each control pin involved in
maximum cylinder selection.

- 30 -



10.12

10.13

Table 8

Maximum Cylinder Control Pins

Board 4 Control Location & Pin Cylinder Select Binary Weight
E12-01 1
E12~02 2
E12-03 4
E12-04 8
El12-05 16
E12-06 32
E12-07 64
E12-09 128
F12-01 , ; 256
F12-02 512

Note: 1.) PFor a logic 1, leave pin open.
: 2.) PFor a logic g, tie pin to ground at pin 08, or 15
of component location.
3.) The maximum cylinder value selected is equal to
the sum of all logic "1" or open select pins plus 1.

External -5VDC Supply Option Selection (Reference CDC Board 4 Logic
Drawing D-1035-01 Sheet 1 (top center of page) and Assembly Drawing
D-1035-03.

The Phoenix 200 Formatter requires -5VDC power as bias voltage for
the differential drivers and receivers used to interface with the
CDC disk drives.

The -5VDC is normally generated from -15VDC by a 7905 power regu-
lator as shown on the logic diagram. Provision is made to enable
the user to supply the -5VDC voltage directly from an external
source by removing the supplied 7905 regulator and inserting staple
W36. ‘

Note: 1.) Staple W36 is a vertical staple just to the right of
and below SIP component RP131 just above the "A" con-
nector of Board 4. )

2.) If the user chooses this option, -5VDC can be brought
into the formatter via any unused pin on the power
harness to backplane pin AN2.

Maintenance Error Abort Inhibit Option Selection (Reference Board
3 Logic Drawing Sheet 4 (top center of page) and Assembly Drawing
D-1034-03.

10.13.1 For maintenance fault isolation purposes it may be desirable to

temporarily inhibit the formatter from aborting any commanded
operation at the detection of any error condition.
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10.13.2

10.13.3

This maintenance only mode of operation can be entered by re-
moving staple W9 on Board 3.

Staple W9 is etched diagonally onto the printed circuit board
immediately above and to the left of component G8.

Warning!!

If staple W9 is temporarily removed for maintenance purposes,
it must be replaced before putting the formatter back into
normal service.

10.14 Maintenance Mode Data Complementation Option Selection (Reference

10.14.1

10.14.2

10.14.3

10.14.4

10.14.5

CDC Board 4 Logic Drawing D-1035-01 Sheet 4 (top center) and
Assembly Drawing D-1035-03

In Maintenance Mode the contents of the 32 bit header are used
to determine the validity of all internal data paths back to

computer memory.

The data words determined by the contents of the header words
are used as received disk data and transmitted to the host com-
puter via normal means.

By varying the contents of the Cylinder and Unit, Sector Head
Registers, varying data patterns may be used to thoroughly exer-
cise all formatter logic and data paths.

Staples W27 and W28 determine whether or not the header data

will be continuously used as "data" for the number of words to

be read as determined by the commanded transfer block length,

or whether the data will be complemented every other transmission.

If staple W27 is in place, the contents of the header words will
be used continuously as data words and the pattern will repeat
every two words.

Note: Staple W27 is a vertical run etched onto the printed cir-
cuit board immediately above decoupling capacitor C85.

If staple W28 is in place, the header words will be complemented
after each two words resulting in a four word repeating data
pattern.

Note: 1.) The staple W28 common point is immediately above de-
coupling capacitor C85 and the other point is diago-
nally to the left at the same height as staple W27
connection point.

2.) Staple W27, which is etched onto board, must be cut
is staple W28 option is to be selected.
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10.15 Header Format Staple Selection (Reference Sheet 4 of CDC Board 4

10.15.1

10.15.2

10.15.3

Logic Drawing D-1035~01, Sheet 4 (right hand side) and CDC Board
4 Assembly Drawing D-1035-03)

The Phoenix 200 Disk Dormatter utilizes two basic header for-
mats, one for the Control Data Corporation family of disk drives
and one for Calcomp Disk Drives.

Header Cylinder Format Staple Selection

The 32 bit Header Shift Register and associated staples are
shown on the lower right side of Sheet 4 of Logic Drawing D-1035-01.

Note: The logic drawing shows the proper staples for the normal
Control Data Corporation disk drive family. Table 9 below
shows the required staples for both Control Data Corporation
and Calcomp Disk Drives.

Header Cylinder Comparison Enable Count Selection

A 4 stage counter at location A2 of Board 4 is used to determine
when the Cylinder Bits of the header are to be compared with the
current contents of the Cylinder Register during the position
verification cycle performed by the formatter at the beginning
of each sector. LT

This logic and associated control staples are shown at the upper
center of Sheet 4 of CDC Board 4 logic drawing D-1035-01.

Table 9

Header Format Cylinder Staple Selection

(Reference D-1035-01 Sheet 4, D-1035-03)

Staple # CDC Configuration Optional Configuration Staple Location

W7 ouT IN E9
W8 IN ouUT E9
W9 OuUT IN E9
W10 IN OUT E9
Wll ouT IN E9
W12 IN OuUT . E9
W13 ouT IN E10
W14 IN ouT E10
W15 OUT IN E9
W16 IN ouT E9
W17 OUT ' IN E9
w18 IN OUT E9
W19 IN ouT E10
W20 ouT , IN E10
w21 IN OuT E10
W22 ouT IN E10
W23 IN OUT E10
W24 ouT IN E10
W25 IN ouT E10
W26 OUT IN E10
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Note: All staples required for normal CDC configuration are
etched on board and must be cut if header format is to

change.

10.15.3.1 When the board is configured normally for CDC disk drives,
the counter is prebiased with a count of @, enabling the
cylinder comparison to begin during the second header word,

10.15.3.2 when the board is configured for Calcomp Disk Drive emulation,
the counter is prebiased with a count of 1l4g enabling the cyl-
inder comparison to begin at the beginning of bit 13 of the
first header word.

10.15.3.3 The logic drawing shows proper staple selection for the normal
CDC disk drive configuration. Table 10 below shows proper
staple selection for both CDC and Calcomp Disk Drive configur-
ations.

Table 10

Header Cylinder Comparison Enable Count Selection

(Reference D-1035-01 Sheet 4, D~1035-03)

Staple # CDC Configuration Calcomp Configuration Staple Location

W29 IN IN Inmed .Below A2
W30 IN IN Inmed .Below A2
w31l IN ouT Immed .Below A2
w32 IN ouT Immed.Below A2

10.16 FIFO Memory Storage Capacity Selection (Reference Board 2 Logic
Drawing D-1033-01, Sheet 5 and Assembly Drawing D-1033-03)

10.16.1 The Phoenix 200 Formatter may be equipped with 128, 256, or 512
words of FIFO memory. Standard memory factory FIFO capacity is
128 words.

10.16.2 The formatter FIFO storage is provided by two physical memory
banks, each of which contains half of the storage provided.

10.16.3 The memory banks are alternately accessed to half the access time
of one equivalent memory bank.

10.16.4 Both memory banks are shown on Sheet 5 of the logic drawing wired
for a full 256 word storage capacity each.

10.16.5 In actual practice the FIFO memory banks are depopulated when less
than 512 words of storage are to be utilized, and jumper wires are
added from the data outputs of last used memory elements to the
output of pin of the last corresponding memory element location in
the matrix.
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10.16.6 Table 11 shows the components required for 128 and 256 memory

storage capacity options while Table 12 shows the required .
jumper wires for these capacities. g“
g
Caution: The FIFO Request Delay Selection Logic must also be
changed anytime that the FIFO memory capacity is
changed. See Section 10.17.

Table 11

FIFO Memory Elements Required for 128 AND 256 Word Capacities

(Reference Board 2 Logic Drawing D-1033-01 Sheet 5 and
Assembly Drawing D-1033-03)

1l.) Memory Elements Required for 128 Word Storage Capacity

Memory Bank f
us87
U98
Ulg9
Ul2l

Memory Bank 1
U92
Ulp3
Ull4
Ul26

2.) Memory Elements Required For 256 Word Storage Capacity

Memory Bank § NG
- U87,U88 -
U98,U099

Ulg9,ullpg

Ul21,U0122

Memory Bank 1
092,093
Ulg3,0194
Ul1l4,U115
Ul26,U0127

Note:

The basis memory element is a 64 x 4 FIFO MOS memory
device.
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Table 12

Jumper Wire Connections Required for 128 & 256 Word Memories

(Reference Board 2 Logic Drawing D-1033-01 Sheet 5 and
Assembly Drawing D-1033-03)

Memory Bank @ Required Jumpers

Data Bit 128 wWord 256 Word Destination
Number Origin Point Origin Point Point
'] Ul22-04 Ul23-04 U124-13
1 Ul22-05 Ul23-05 Ul24-12
2 Ul22-06 Ul23-06 Ul24-11
3 Ul22-07 Ul23-07 Ul124-10
R(0-3) Ul22-03 Ul23-03 Ul24-14
S0 (0-3) Ul22-02 Ul23-02 Ul24-15
4 U1l10-04 Ul11-04 Ul12-13
5 U110-05 U111-05 Ull2-12
6 U110-06 Ulll-06 Ull2-11
7 110-07 Ul11-07 Ul12-10
R(4-7) '110-03 Ul1l1-03 Ull2-14
S0 (4-7) U110-02 Ull1-02 Ul1l2-15
8 J99-04 Ul00-04 U101-13
9 U99-05 Ul00-05 U1l01-12
10 U99-06 Ul00-06 Ul01-11
11 U99-07 U100-07 Ul01-10
R(8-11) U99-03 U100-03 Ul01-14
SO(8-11) U99-02 Ul00-02 Ul01-15
12 U88-04 Ug9-04 U90-13
13 U88-05 Ug89-05 U90-12
14 U88-06 U89-06 U90-11
15 U88-07 U89-07 U90-10
R(12-15) U8g-03 U89-03 U90-14
S0(12-15) U88-02 U89-02 U90-15
Memory Bank 1 Required Jumpers
Data Bit 128 Word 256 Word Destination
Number Origin Point Origin Point Point
0 Ul27-04 Ul28-04 Ul29-13
1 Ul27-05 Ul28-05 Ul129-12
2 Ul27-06 Ul28-06 Ul29-11
3 Ul27-07 Ul28-07 U129-10
R(0~-3) Ul127-03 Ul28-03 1 Ul29-14
S0 (0-3) Ul27-02 Ul28-02 Ul129-15
4 Ul15-04 Ull6-04 Ul17-13
5 Ul15-05 Ull6-05 Ull7-12
6 Ul15-06 Ull6-06 Ul1l7-11
7 Ul15-07 Ull6-07 U1l17-10
R(4-7) Ul115-03 Ul16-03 Ul17-14
S0 (4-7) Ul15-02 Ull6-02 Ul1l7-15
8 Ul04-04 Ul05-04 Ul06-13
9 Ul04-05 Ul05-05 Ul06-12
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10.17

10.17.1

10.17.2

10.17.3

10.17.4

10.17.5

10.17.6

Table 12

Memory Bank 1 Required Jumpers (Cont'd)

Data Bit 128 word 256 Word Destination W/

Number Origin Point Origin Point Point
10 Ul04-06 U105-06 Ul06-11
11 Ul04-07 U105-07 U1l06-10
R(8-11) U104-03 Ul05-03 Ul06-14
S0 (8-11) Ul04-02 Ul05-02 Ul06-15
12 U93-04 U94-04 U95-13
13 U93-05 U94-05 U95-12
14 U93-06 U94-06 U95-11
15 U93-07 U94-07 U95-10
R(12-15) U93-03 U94-03 ‘ U95-14
S0 (12-15) U93-02 U94-02 U95-15

FIFO Memory Request Delay Selection (Reference Board 2 Logic Drawing

D-1033-01, Sheet 4 (bottom right hand corner and Assembly Drawing
D-1033-03)

When a word is entered into the FIFO memories contained in the
formatter the data word has to "fall through" all 64XN locations
of the memory before it can be accessed and retrieved from the
memory. : ‘

The amount of time to "fall through" the memory elements is a
direct function of how large the memory is and how many FIFO
elements the data has to serially fall through.

When a data word is entered into a FIFO memory, no formatter action
can be taken on such word until the word is available for access
after fall through time has elapsed.

All requests for formatter direct memory access based upon FIFO
data word entry are delayed by a time equal to the data FIFO mem-
ory "fall through: time by the logic shown on Sheet 4 prior to
being used by the formatter.

This is accomplished by entering a bit into the delay logic when
data is entered into or retrieved from the FIFO memory. This bit

is then shifted through the required number of stages at a known
clock frequency. When the delayed request signal appedrs at the
selected output point of the delay logic, it can be safely used

to cause a DMA transfer operation to load or access the FIFO memory.

Staples W44, W45, and W46 adjust the request delay to 128, 256 or
512 word memory capacities respectively and only one of these
staples must be inserted at any one time. Table 13 shows the staple
locations as well as the associated memory capacities.

A
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Table 13

FIFO Memory "Fall Through" Request Delay Selection

(Reference Board 2 Logic Drawing D~1033-01
Sheet 2 and Assembly Drawing D-1033-03)

" FIFO Memory Capacity Staple Required Staple Location
128 w44 Immed.Below Al-06
256 W45 Immed.Below Al-07
512 w46 Immed .Below Al-08

Note: W44 is etched onto the etch side of the printed
circuit board and must be cut if W45 or W46 are
to be inserted.

10.18 Pack Change Seek Interrupt Selection (Reference Board 2 Logic Draw-
ing D-1033-01 Sheet 3 (bottom left of page) and Assembly Drawing

D-1033-03)

10.18.1 Whenever a disk drive is powered down and then up by an operator
the transition is detected by the disk controller and the "Pack
Change" Status bit is set in the Disk Status Register.

10.18.2 If staple W28 is inserted in board 2 of the formatter the transi-
tion can also generate a Seek Done Interrupt to flag the host
computer of the occurrence of the change in the disk drive status.

10.18.3 The Pack Change Interrupt is normally not enabled at the factory
(W28 is removed)

10.18.4 Staple W28 connection points are immediately below and to the
left and right of U50-01 and U50-02 respectively.
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10.19 Optional Data Port Interface Selection

10.19.1

10.1