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Installation

2.1 INTRODUCTION

This section provides instructions for the
cabinet DS990  systems. These instructions
testing DS990  system optional equipment.

2.2 SITE PLANNING

installation and checkout of the standard desk or
should also be used as a guide when installing and

Site planning consists of determining the power, space, and environmental requirements of the
system. The general requirements for the standard systems are discussed in the following
paragraphs. When optional equipment is used with a DS990  system, requirement variations can be
determined from the specifications given in the X990 Mode/s 4, 6, and 8 Systems Site Prepa-
ration Manual. External power and data cables for peripherals must be routed to eliminate
physical damage.

2.2.1 Power Requirements
The equipment power cables at a standard desk or cabinet system are normally plugged into the
power outlet strip within the enclosure. Power is supplied to the power outlet strip in the desk or
cabinet over a single cable and circuit breaker. Refer to the DS990  Models 4, 6, and 8 Systems Site
Preparation Manual for additional information on power requirements.

No other equipment should be connected to the source supplying power to the system. The ac
power supplied must be clean and
machines, fluorescent lights, and
ferent ac power circuits.

free from noise. Electrically noisy equipment such as copying
motors should be located away from the system and on dif-

WARNING

For personnel and equipment safety, make certain the wall outlet for
the desk or cabinet input ac power has a separate ground terminal
(third lead) that is in fact an earth ground. The wall outlet installation
should also meet all national and local electrical code requirements.

Due to their high starting current, a separate power circuit must be provided for the DS25150  disk
drives. This power circuit must be capable of supplying a minimum starting current of 26 A for 12
seconds at 100 to 127 Vat or 13 A for 12 seconds at 162 to 264 Vat.
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CAUTION

If any ac power extension cables are used, make sure they have the
proper power ratings and are approved by UL, VDE, or other appropriate
standards organizations. Cables should be routed to avoid physical
damage.

2.2.2 Space Requirements
Space required for the system is determined by the equipment dimensions, air circulation re-
quirements, and the amount of room required by operating and maintenance personnel (see
Figure 2-l). Refer to the DS990  Models 4, 6, and 8 Systems Site Preparation Manual for equipment
dimensions. For proper air circulation, the desk and cabinet enclosures containing the computer
and electronic equipment require 300 millimeters (12 inches) of clearance (see Figure 2-l). The
space required by operating and maintenance personnel is determined by local conditions.

CAUTION

Do not place furnishings or structures immediately adjacent to the
enclosures or rack ends; this will prevent proper air circulation through
the equipment.

N O T E S :

1. R E F E R  T O  ME  O S 9 9 0  M O D E L S  4,s.  AND 8 SYSTEMS  51-E  PREPARATlON
MANUAL FOR CLEARANCE  TO  WALL AN0  ADJACENT  EOUIPMENT.

3. MEASUREMENTS  TO T H E  EN0 WALL ARE WITH R E S P E C T  TO THE LAST EOUIP-
MENT  “NIT  ON THAT  END OF THE 05990 SYSTEM.

Figure 2-1. Space Requirements for DS990  Enclosures
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2.2.3 Environmental Requirements
As the system components have been equipped with fans for air circulation, if site conditions are
reasonably open and air-conditioned, they require no additional air conditioning. If the system is
to be set up in a small enclosed office, however, verify that the ambient air temperature will stay in
the range of 16 to 32 degrees Celsius (60 to 90 degrees Fahrenheit). The relative humidity may
range from 20% to 80% (noncondensing). To determine the overall Btus per hour a particular
system with options will add to the heat load of a site’s air conditioning system, refer to the DS990
Models 4, 6, and 8 Systems Site Preparation Manual.

2.2.4 Parts List
Table 2-l provides a consolidated parts list for DS990  Models 4, 6, and 8 base systems and for
DS990 Models 4 and 8 Performance Package Systems. This table may be used for inventorying the
equipment while unpacking the system.

NOTE

Texas Instruments recommends supplies available from our current
price list. TI will not be responsible for equipment malfunctions due
to the use of disk packs, magnetic tapes, or other supplies not
meeting Texas Instruments specifications.

Table 2-1. DS990  Models 4, 6, and 6 Consolidated Parts List

Quantity Part Number Description

1

1

1

946284.9701

937498-0001

937498-0002

948738-0001

946738-0002

937528-0001

937528-0002

973730-0001

973730-0002

945050-0024

945050-0034

Desk (100 V, 50160 Hz or 115 V, 60 Hz single-bay desk
systems)

Desk (220 V to 240 V, 50 Hz single-bay desk systems)

Desk (100 V, 50160 Hz or 115 V, 60 Hz double-bay desk
systems), Model 4 only

Desk (220 V to 240 V, 50 Hz double-bay desk systems),
Model 4 only

762-mm  (30~in.) cabinet (100 V, 50160 Hz or 115 V, 60 Hz)

762-mm  (30-in.) cabinet (220 V to 240 V, 50 Hz)

1.78-m (70~in.)  cabinet (115 V, 60 Hz)

1.78-m (70-in.) cabinet (220 V to 240 V, 50 Hz)

13-slot  computer chassis with 40 A power supply and pro-
grammer panel (115 V, 60 Hz systems)

13-slot  computer chassis with 40 A power supply and pro-
grammer panel (220 V, 50 Hz systems)
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Table 2-1. DS990 Models 4, 6, and 6 Consolidated Parts List (Continued)

Quantity Part Number Description

1 2265251-0001

1 2265251-0002

1 2265251-0003

1 2265251-0004

1 2265251-0005

1 226525 l-0006

1 2261980-0003 990/10  EC 64K bytes memory controller board

1 2261980-0004 990110 EC 96K bytes memory controller board

1 948955-0001 990110 EC 64K bytes expansion memory board

1 948955-0002 990110 EC 128K bytes expansion memory board

1 948955-0003 990110 EC 192K bytes expansion memory board

1 948955-0004 990110 EC 256K bytes expansion memory board

2-4 946284-9701

945050-0026

945050-0025

945127-0001

944930-0001

944950-0001

2261990-0001

13-slot  computer chassis with 40 A power supply and pro-
grammer panel (240 V, 50 Hz systems)

13-slot  computer chassis with 40 A power supply and pro-
grammer panel (100 V, 50160 Hz systems)

17-slot  computer chassis with 80 A power supply and pro-
grammer panel (100 V, 50160 Hz systems), Model 8 per-
formance package only

17-slot  computer chassis with 80 A power supply and pro-
grammer panel (115 V, 50160 Hz systems), Model 8 per-
formance package only

17-slot  computer chassis with 80 A power supply and pro-
grammer panel (200 V, 50160 Hz systems), Model 8 perfor-
mance package only

17-slot  computer chassis with 80 A power supply and pro-
grammer panel (208 V, 50160 Hz systems), Model 8 perfor-
mance package only

17.slot  computer chassis with 80 A power supply and pro-
grammer panel (220 V, 50160 Hz systems), Model 8 perfor-
mance package only

17-slot  computer chassis with 80 A power supply and pro-
grammer panel (240 V, 50160 Hz systems), Model 8 perfor-
mance package only

Chassis slide kit

990110 AU1 arithmetic unit circuit board

990110 SMllM  interface board with mapping

990 cache controller (Models 4 and 8
package only)

performance

-
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Table 2-1. DS990  Models 4, 6, and 6 Consolidated Parts List (Continued)

Quantity Part Number Description

2 936401-0001

1 945134-0014

1 945134-0019

1 937513-0001

Cable assembly, memory expansion

DXlO  loader ROMs for 990110 SMllM interface board

DXlO  loader ROMs for 990/10 SMllM interface board

DSlO disk drive chassis (115 V, 60 Hz systems),
Model 4 only

1 937513-0010 DSlO disk drive chassis (240 V, 50 Hz systems),
Model 4 only

1 937513-0009 DSlO disk drive chassis (220 V, 50 Hz systems),
Model 4 only

1 937513-0003 DSlO disk drive chassis (100 V, 50 Hz systems),
Model 4 only

1 937513-0002 DSlO disk drive chassis (100 V, 60 Hz systems),
Model 4 only

1 937505-0001

1 937515-0001

1 937515-0003

1 937516-0001

1 937516-0003

1 937510-0001

1 940065-0002

1 940065-0001

2 947524-0007

DSlO disk controller, Model 4 only

DSlO 40-pin  cable, 6.1 m (20 ft), Model 4 only

DSlO 40-pin  cable, 3 m (10 ft), Model 4 only

DSlO  50-pin cable, 6.1 m (20 ft), Model 4 only

DSlO 50-pin  cable, 3 m (10 ft), Model 4 only

DSlO cable adapter, Model 4 only

DS25 disk controller, Model 6 only

DS50 disk controller, Model 8 only

DS25 disk drive, (100 V to 127 V, 60 Hz systems),
Model 6 only

2 947524-0008 DS25 disk drive, (100 V to 127 V, 50 Hz systems),
Model 6 only

2 DS25 disk drive, (190 V to 240 V, 50 Hz systems),
Model 6 only

2

2

947524-0012

947524-0001

947524-0002

DS50 disk drive, (115 V, 60 Hz systems), Model 8 only

DS50 disk drive, (100 V to 127 V, 50 Hz systems),
Model 8 only
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Table 2-1. DS990  Models 4, 6, and 6 Consolidated Parts List (Continued)

Quantity Part Number Description

2

1

2

1

1

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2-6 946284-9701

9475240006

947587-0001

947618-0001

947528-0001

947589-0002

947535-0001

948075-0001

946075-0002

946075-0003

946075-0004

946075-0005

946076-0005

946076-0011

948076-0111

946078-0211

946078-0311

946076-0411

2263490-0003

2263490-0007

948561-0001

936500-0001

948560-0001

948560-0002

948560-0003

948560-0004

DS50 disk drive, (190 V to 240 V, 50 Hz systems),
Model 8 only

DS251DS50 bus cable, Models 6 and 8 only

DS251DS50 radial cable, Models 6 and 8 only

DS251DS50 signal terminator assembly, Models 6 and 8
only

DS251DS50 daisy chain cable, Models 8 and 8 only

DS251DS50 console stand, Models 6 and 8 only

911 VDU (115 V, 80 Hz systems)

911 VDU (100 V, 50 Hz system)

911 VDU (220 V, 50 Hz systems)

911 VDU (240 V, 50 Hz systems)

911 VDU (100 V, 60 Hz systems)

911 dual controller with graphics, 60 Hz United States

911 dual controller with graphics, 50 Hz, United States and
French

911 dual controller with graphics, 50 Hz, Great Britain

911

911

911

911

911

911

911

911

911

911

911

dual controller with graphics, 50 Hz, Germany

dual controller with graphics, 50 Hz, Denmark/Norway

dual controller with graphics, 50 Hz Sweden/Finland

dual controller with graphics, 60 Hz, Japan

dual controller with.graphics, 50 Hz, Japan

l/O cable, VDU to controller

l/O cable, VDU to controller, German keyboard only

keyboard, United States

keyboard, Japan

keyboard, Great Britain

keyboard, France

-
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Table 2-1. DS990  Models 4, 6, and 6 Consolidated Parts List (Continued)

Quantity Part Number Description

1 2250442-0105

1 2250442-0106

1

1

1

-

2

1

948580-0005

948560-0006

948560-0007

2250442-0110

939475-0001 DS990 letter package

942931-0001 CPU letter package

944904-0013 Card cage configuration label

945130-xxxx Blank front panel as appropriate

9400450001 Center card guide kit

996745-0001 Cable carrier (quantity 2 for Model 4 only)

911 keyboard, Germany

911 keyboard, Sweden/Finland

911 keyboard, Denmark/Norway

Software documentation package (hardware systems),
Model 4 only

Software documentation package (hardware systems),
Model 6 only

Software documentation package (hardware systems),
Model 8 only

2.3 UNPACKING AND ASSEMBLY (STANDARD EQUIPMENT)

The following paragraphs provide separate unpacking and assembly instructions for the equip-
ment shipped in enclosures and the equipment shipped separately. The unpacking instructions
provided here are for record purposes only. The OS990  Models 4, 6, and 8 Systems Unpacking and
inventory  Guide found in the letter,packet  fastened to the outside of the shipping crates should be
used when unpacking and inventorying the system.
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2.3.1 System Unpacking and Assembly
Unpack and assemble the single-bay desk, double-bay desk, cabinet, or chassis options in accor-
dance with the following paragraphs.

2.3.1 .l System Unpacking instructions. The following steps include unpacking, inspection, and
inventory instructions for the DS990  Models 4, 6, and 8 enclosure kits. While proceeding through
these steps, visually inspect the individual shipping containers and the unpacked components for
shipping damage. Report any shipping damage and/or missing components in accordance with
local practices and procedures. No equipment, software, or manuals will be in the crate for the
1.78-meter  (70.inch)  cabinet. Unpack the desk kit as follows:

CAUTION

Do not discard any packing materials until unpacking, inspection, and
inventory have been completed.

1. Remove and read the documents in the letter package labeled “OPEN ME FIRST” that
are located on the side of the shipping crate, as shown in Figure 2-2. The letter package
contains the following documents:

a. System serial number on envelope

b. DS990 Models 4, 6, and 8 Systems Unpacking ;ind Invefltory Guide

C. Texas Instruments installation and service request information sheet

d. Texas Instruments field service locations and service information

When the steel bands holding the shipping crate together are cut, all
personnel shall ciroid injury from the flying loose ends of the cut steel
bands by standing clear.

2. Using an appropriate band cutter, cut the two steel bands (shown in Figures 2-2 through
2-6) which hold the shipping crate together. Remove the staples and two steel bands.

3. Lift the top, sides, and ends of the shipping crate from the shipping pallet. Refer to
Figures 2-2 through 2-6.

2-8 946264-9701



Installation

946284-9701 2-9

._



Installation

1 SINGLE BAY DESK ASSY

2 BOTTOM, CONTAINER

3 SIDE, CONTAINER

4 END, CONTAINER

5 TOP, CONTAINER

6 MISCELLANEOUS OPTIONS

7 SOFTWARE OPTIONS

8 KEYBOARD OPTIONS

9 VDT OPTIONS

10 AVIS STRAP

11 STEEL BANDS

12 LETTER PACKAGE

(A )  137353  (936513 )

2-10

Figure 2-3. Single-Bay Desk Packing Crate Exploded View
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( A )  137352A

1 DUAL BAY DESK ASSY

2 BOTTOM, CONTAINER

3 SIDE p CONTAINER

4 END, CONTAINER

5 TOP, CONTAINER

6 MISCELLANEOUS OPTIONS

7 SOFTWARE OPTIONS

8 KEYBOARD OPTIONS

9 VDT OPTIONS

10 AVIS STRAP

1 1 STEEL BANDS

12 LETTER PACKAGE

Figure 2-4. Double-Bay Desk Packing Crate Exploded View
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’ TAPE. PRESSURE SENSITIVE
LETTER PACKAGE
STEEL BANDS
TOP, CONTAINER
END, CONTAINER
SIDE. CONTAINER
BOTTOM, CONTAINER
30 INCH CABINET

(C)l402068

Figure 2-5. DS990  762-Millimeter  (304nch)  Cabinet Packing Crate Exploded Vlew

A

!--o7

2-12
946264-9701
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Figure 2-6.

946284-9701

DS990  1.78~Meter  (704nch)  Cabinet Packing Crate Exploded View

2-13
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4. If present, remove the software and documentation package (items 6 and 7 of Figures
2-3 and 2-4) from the shipping pallet. (With some systems the software may be shipped
in a separate package.) Unpack and check the contents of the software and documen-
tation package. Inventory the contents against Table 2-2.

Table 2-2. Contents of Documentation Package for Hardware Systems

Quantity Description

- System binders as required

1 DS990 Models 4, 6, and 8 Systems Installation and Opera-
tion Manual, part number 946284-9701

1 DS990 Models 4, 6, and 8 Systems Site Preparation Manual,
part number 2250361-9701

1 DS990 Models 4,6,  and 8 Systems Unpacking and Inventory
Guide, part number 2268698-9701

1 DS990 Models 4 through 30 Systems Operator’s Service
Guide, part number 2270533-9701

1 Model 911 Video Display Terminal Installation and Opera-
tion, part number 945423-9701

1 TMS 9900 Microprocessor Assembly Language Program-
mer’s Guide, part number 933441-9701

1 Model DSlO Cartridge Disk System Installation and Opera-
tion, part number 946261-9701

1 Model DS25IDS50  Disk Systems Installation and Operation,
part number 946231-9701

1 Model 990110 Computer System Hardware Reference
Manual, part number 945417-9701

1 990 Site Log Manual, part number 946263-9701

2 Blank Type 5440 High-Density Disk Cartridges, part number
937507-0001 (Model 4 only)

2 Blank Type T-25150 Disk Packs, part number 947533-0001
(Models 6 and 8 only)

5. If software was ordered with the system, locate and unpack the software package(s) and
inventory against the product documentation package (PDP) or inventory card shipped
with each package.
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WARNING

To avoid backstrain when lifting heavy items, use proper lifting tech-
niques. Also, have sufficient personnel or lifting equipment available to
properly lift the enclosure, VDT, and disk drives.

6. Remove, unpack and inventory the 911 VDT package (item 9 of Figures 2-3 and 2-4). This
package contains the 911 VDT and the 911 VDT keyboard assembly.

7. With two men on the rack end and one on the T-bar end of the single-bay desk, or with
two men on each end of the double-bay desk, or with two men on the single cabinet, lift
the enclosure from the shipping pallet.

8. Remove the levelers taped to the T-bar of the desk on single-bay desks. Install levelers
under the T-bar so that the desk rests evenly on its four casters and two levelers. Use
0.5inch and 0.75inch open-end wrenches to tighten levelers.

9. To view the internal arrangement of the enclosures, pull the rear louvered cover and the
side louvered cover from the enclosure. These covers are held in place by snap-lock
fasteners. The internal views of the computer chassis shown in figures 2-7 and 2-8 show
the cables in place and connected.

NOTE

The installer should assume that the correct circuit boards and op-
tions have been installed in the computer chassis and should not
remove the circuit boards. Information is given so that a check may
be made to determine if the correct options are installed, if
necessary.

10. The 17-slot  chassis for the model 8 performance package system is packaged sepa-
rately. Refer to paragraph 2.3.1.3 for unpacking instructions.

11. Slide the 990 computer chassis out from the enclosure. If necessary, remove the two cir-
cuit card retention brackets and the circuit cards, and then refer to the circuit cards con-
tents chart on top of the 990 computer chassis or Tables 2-3, 2-4, and 2-5 to verify the
presence of the proper circuit cards. Refer to Figure 2-9 and verify the presence of the
DXlO loader ROMs on the SMIIM  circuit board as follows:

DXlO  Loader ROM Kit, part number 945134-0014

975383.0029  location UJ21
975383-0030 location UH21
975383-0031 location UF21
975383-0032 location UE21

946284-9701 2-15
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DXlO Loader ROM Kit, part number 945134-0019

975383-0047  locat ion  UJ21
975383-0048  locat ion  UH21
975383-0045  locat ion  UF21
975383-0046 locat ion  UE21

Table 2-3. Models 4, 6, and 6 Main Chassis Preferred Configuration (Including Model 4 Performance
Package)

Slot

Interrupt Level CRU Address
Pl P2 Pi P2

Left Right Left Right
TL Peripheral

Control Address Device Notes

-

-

-

-

13

8 9

-

-

-

-

13

9

10

11

7

4

-

2E0

2A0

260

220

1EO

1AO

-

2co

280 FBOO

240

200

1co

180 F800

990/10  SMllM

990110 AU1

Memory controller

Memory

DSlO Model 4, or
DS25 Model 6, or
DS50 Model 8
(system disk)

160 140 TILINE  Coupler 6
F820 TL Disk 576
F880 TL Tape 6

9 8

10 12

120 100

OEO oco

911 VDT 7

CRU expander 1,3,6
911 VDT 793

11 OAO 080
F810

FD800
FDlOOO
CRU expander

12A

128

060 LP or 820 KSR

040 Comm I/F
card reader

13A

138

3

14

15 020 PROM Programmer

6 000 743 KSR

1,3,4,6
4,5,6
396

3,416

3,4
394

354

3,496
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Table 2-3. Models 4, 6, and 6 Main Chassis Preferred Configuration (Including Model 4 Performance
Package) (Continued)

Notes:

1. Preferred location.

2. Where more than one device is shown for a slot, they are listed in order of preference.

3. For slots that share interrupts between each other(intra-slot interrupt sharing) the following rule
must be followed:

TILINE devices cannot share an interrupt with another TILINE or CRU device. But CRU devices of
different or the same type may share interrupts and will be supported by DXlO or DPOS.

4. Full or half size boards may occupy slots 11, 12, and 13 if not otherwise occupied. Recommend-
ed second line printer location is 128 if card reader is absent. If card reader is present, slots shall
be used in the priority 13A, 138, and then 12A of the expansion chassis.

5. Where more than one TILINE disk interface is used, the priority is as follows:
1. DSlO
2. DS25
3. DS50
4. DS200

The highest priority device shall be placed in a higher numbered slot than the next highest priority
device.

6. Refer to the DS990  Systems Field Engineering Reference Handbook for TL memory, TL inter-
face, and CRU interface board jumper and switch configurations.

7. 911 VDT should be installed in slot 9. Additional locations are optional.

6. When internal modem and auto call are used, they may be installed in any empty slot.

9. Jumper El to E2 on 990110 AU1 must be installed. When removed the system will boot on power
up.

Table 2-4. Model 8 Performance Package Main Chassis Preferred Configuration

Slot

Interrupt Level CRU Address
Pl P2 Pl P2

(TOP) (Bottom) (TOP) (Bottom)
TL Peripheral

Control Address Device Notes

- - - - 990110 SMIIM

- - - - 990110  AU1

- - - - FBI0 Cache Memory
Controller

- - - - Memory

11 11 - - Memory 1 ,w,g
10 10 2E0 2co

7 15 15 2A0 280

946284-9701

Memory 1,3/V
CRU device 5

Memory 1,334
TL device 1,2,4,6
CRU device 5

9

9

w,g
3949
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Table 2-4. Model 8 Performance Package Main Chassis Preferred Configuration (Continued)

Interrupt Level CRU Address
Pl P2 Pl P2

(Top) (Bottom) (Top) (Bottom)
TL Peripheral

Control Address Device NotesSlot
-

8 12 12 260 240

9 8 8 220

Memory Controller
TL device
CRU device

Memory
TL device
CRU device

1,3,4
1,2,4,6
5

l,3,4
1,2,4,6
5

10 3 3 1EO Memory 1,394
2nd COMM I/F 1,3,4,5
TL device 1,2,4,6

11

12

13

14

13

9

10

11

7

13 1AO

9 160

System disk 4,6

979A MAG tape 1,2,4,6
TL device 1,2,4,6

10 120

11 OEO

180 >F800

140 >F880

100

oco

911 VDT #2/#1 718

CRU expander 1,5,8
911 VDT 198

15 7 OAO 080 CRU floppy I/F 195
TL device 1,2,4,6
TL coupler 1,496

16A

16B

14 060 Line printer 1,5

4 040 COMM I/F 195
card reader 1,5
TL device 1,2,4,6

17A 6 020 Auto call unit 1,5

17B 6 000 Modem 135
EIA terminal 1,5
TL device 1,2,4,6

-

Notes:

The devices shown are standard for those locations. Where more than one device is shown for a
slot, they are listed in order of preference. When possible, all TILINE devices should be placed
in the main chassis.

1. Full- or half-size boards may occupy slots 6 through 10 and 14 through 17 if not otherwise
occupied. Slot 5 may be used for TILINE controller if slot 14 is not used or if slot 14 is used for a
device that does not have an interrupt. Slot 5 may also be used for a device that does not require
the CRU interface, but requires only power (such as a modem). A recommended second line
printer location is 16B if a card reader or COMM I/F is absent. If card reader or COMM I/F is pre-
sent, slots shall be used in the priority 17A, 178,  and then 12A of an expansion chassis (when
used).
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Table 2-4. Model 8 Performance Package Main Chassis Preferred Configuration (Continued)

2. Where more than one TILINE disk interface is used, the priority is as follows: DSlO,
DS25,50,200.  The highest-priority device shall be placed in a higher-numbered slot than the next
highest-priority device.

3.16K RAM-type memory is recommended. When 4K RAM is used, system performance will be
degraded.

4. Refer to the DS990  Systems Field Engineering Reference Handbook for memory installation
instructions and TILINE interface configurations.

5. Refer to each device installation and operation manual for CRU interface board jumper and
switch configurations.

6. A maximum of 10 TILINE device controllers may be installed in the 17-slot  chassis excluding
memory and AU.

7. The first 911 VDT controller should be installed in slot 13. Additional locations are optional.

8. For slots that share interrupts between each other (intra-slot interrupt sharing) the following
rule must be followed:

TILINE devices cannot share an interrupt with another TILINE or CRU device. But CRU devices
of a different or the same type may share interrupts and will be supported by DXlO.

9. These slots are dedicated to the devices indicated.

Table 2-5. Models 4, 6, and 8 Expansion Chassis Preferred Configuration (Including Models 4 and 8
Performance Package)

Slot

Interrupt Level
Pl P2

Left Right

CRU Address
Pl P2

Left Right
TL Peripheral

Control Address Device Notes

1 -

2 -

3 -

4 -

5 -

6 -

7 13

8 9

9 8

10 12

946264-9701

- -

- 6E0

- 6A0

- 660

- 620

- 5E0

13 5A0

9 560

10 520

11 4E0

- CRU buffer

6C0

680

640

600

5co

580 F820

540 F880
F830

TL disk

TL tape
TL disk

500 911 VDT

4co 911 VDT

TILINE Coupler

Memory

Memory

Memory

Memory

376

3,5,6

6

6

6

6

6

196
6
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Table 2-5. Models 4, 6, and 6 Expansion Chassis Preferred Configuration (Including Models 4 and 6
Performance Package) (Continued)

Slot

Interrupt Level CRU Address
Pl P2 Pl P2

Left Right Left Right
TL Peripheral

Control Address Device Notes

11 3 7 4A0 480 FD800 2,6
F850 FDlOOO 6

12A 14 460 2

128 4 440 2

13A 15 420 2

138 6 400 2

Notes:

1. For mag tape installation to allow direct interrupt through the TILINE coupler, rewire the inter-
rupt jumper assembly as follows: Change from Start 8P2-level 9 Finish to Start 8P2-2P2
Finish.

2. If the slot is not occupied by the indicated device then full or half size CRU boards may be
placed in the slot.

3. CRU expansion system is required if CRU controllers are to be used in the expansion chassis.
It is also required for the purpose of interrupt handling for more than one TILINE master device
controller.

4. When more than one TILINE master controller is installed, only one may use the direct TILINE
coupler interrupt. All others must use the CRU expander interrupt with slot (interrupt) posi-
tioning.

5. TILINE coupler notes:
1. J8, CRU maskable  interrupt is in the range of lF40 to lF5C with position 1 standard.
2. J7 installed disables the TILINE peripheral control space.

6. Refer to the DS990  Systems Field Engineering Reference Handbook for TILINE memory,
TILINE interface, CRU interface board switch and jumper configurations, and interrupt jumper
plug configurations.

-
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Installation

12. After following unpacking instructions in paragraph 2.3.2, install the DSlO disk drive in
the enclosure in accordance with instructions in paragraph 2.3.2. Also consult the
manual, Model DSlO Disk System Installation and Operation.

13. Slide the DSlO disk drive chassis out from the enclosure. Remove the cover shown in
Figure 2-10 that protects the read/write head mechanism, power supply, and circuit card
cage. Remove the lock pin shown in Figure 2-l 1 that holds the read/write heads in place.
Store this pin on the side of the magnet. Replace the cover and set the MAIN ac power
switch and the 34 volts dc switch to ON. To prevent inductive pickup of power line noise
in the signal cables, use releasable tiewraps  to install the power cable along the top
edge of the cable carrier. Plug the power cable into the enclosure power strip. Connect
the l/O cable to the disk controller.

14. Visually inspect the rack mounting of the DSlO disk drive chassis and the 990 computer
chassis to verify that each chassis is secure in its mounting
dropped.

15. Visually inspect the VDT case, keyboard, and CRT for possible

16. Visually inspect the enclosure and all supporting members
damage.

and has not shifted or

shipping damage.

for possible shipping

2.3.1.2 System Assembly Instructions. When the peripherals are ordered with the DS990  system,
the controllers are already configured for the system and installed in the computer chassis. Selec-
tion of necessary jumpers, setting of switches, placement of terminators, and proper power con-
nections have all been accomplished at the factory before shipment. For more details, refer to the
installation and operation manual for each peripheral.

1. Multiple 1.76.meter  (70.inch)  cabinets

Multiple 1.78.meter (70.inch)  cabinets may be bolted together for a neater system ap-
pearance and intercabinet cabling that does not run cables outside the cabinets. For the
Model 8 Performance Package, bolting the cabinets is a requirement when more than
one cabinet is used. Bolting the cabinets together adds mechanical stability, especially
when one cabinet contains only a magnetic tape that is mounted at the top of the
cabinet.

To accomplish this, remove adjacent cabinet doors by removing the ground straps and
lifting the doors off the hinges. Remove the hinges and move the two cabinets together
so that the six fastening holes in each cabinet are aligned (see Figure 2-12). Adjust the
leveling feet so that the cabinets are level. Fasten the two cabinets together. Using the
hardware shown in the illustration, readjust leveling feet if necessary before installing
equipment into cabinets.

2. Enclosure access

a. Desk and 762.millimeter (30.inch)  cabinets - Remove the rear louvered cover and
the side louvered cover at the rack end of the desk or cabinet to gain access to the
internal rack compartments.

2-24 946264.9701
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3

Operation

3.1 INTRODUCTION

This section provides operating information for the following DS990  system components:

. Desk and cabinet units

. Programmer panels

. 911 VDT

. DSlO disk drive

. DS251DS50  disk drive

For additional details refer to the installation and operation manuals for the individual system
components.

3.2 DESK AND CABINET UNITS

The desk and cabinet units are supplied with appropriate power input connectors, circuit
breakers, and/or switches to accommodate domestic and international requirements. The circuit
breaker located at the rear of the primary cabinet or desk must be set to the ON position (up)
before power can be applied to the equipment packaged in the cabinet or desk. For the Model 8
performance package system with the computer chassis packaged in a 762-millimeter  (30-inch)
cabinet, the computer chassis circuit breaker below the rear door of the cabinet must be set to the
ON position (right) to apply power to the computer.

NOTE

Each cabinet and desk in the system has a circuit breaker at the rear
that must be set to ON so that power can be distributed to the con-
tained equipment.

Refer to the IX990  Models 4, 6, and 8 Systems Site Preparation Manual for input cable, connector,
circuit breaker, and/or switch details. See also the DS990 Models 4 through 30 systems operator’s
service guide.
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Preventive Maintenance

4.1 INTRODUCTION

This section provides preventive maintenance for the following DS990  system components:

.

l

.

.

.

.

.

.

.

.

.

.

.

Computer chassis

Model 911 VDT

Model DSlO disk drive

Model DS251DS50  disk drive

Model 810 printer

Model 2230/2260  line printer

Model 979A tape transport

Model FD800 flexible disk drive

Model FDlOOO  flexible disk drive

Model 804 card reader

Model 743 KSR data terminal

Model 820 KSR data terminal

Disk pack

4.2 OPERATOR PREVENTIVE MAINTENANCE SCHEDULE

Table 4-1 lists a general schedule for operator preventive maintenance on the components of the
DS990  system.
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Preventive Maintenance

Table 4-1. Operator Preventive Maintenance Schedule

Schedule Component Maintenance
Paragraph
Reference

As required 911 VDT

Daily DSlO disk drive

FD800 flexible
disk drive

FDlOOO flexible
disk drive

743 KSR data
terminal

979A tape
transport

Monthly 990110 computer
chassis

810 printer

820 KSR data
terminal

223012260 Ii ne
printer

DS251DS50 disk Inspect and clean disk pack
drive area

979A tape Clean vacuum column and
transport capstan

Six weeks FD800 flexible Remove and vacuum
disk drive air filters

FDlOOO  flexible Remove and vacuum
disk drive air filters

Bimonthly 810 printer Oil guide rods and clean
ribbon guides

4-2 946284-9701

Clean VDU screen 4.3.2

Dust front panel and/or cabinet 4.3.3

Keep diskette and disk drive clean 4.3.8

Keep diskette and disk drive clean 4.3.8

a. Clean exterior of case 4.3.10

b. Clean printhead

Clean tape heads, guides, and
crosstalk shield

4.3.7

Clean and wash filter 4.3.1

Vacuum as required

Vacuum

4.3.5.1

4.3.1 .l

Check for cleanliness, and that
blower and all indicators are
operational

4.3.6

4.3.4.1

Clean and lubricate spindle

Clean intake air filter

Check indicator lamps

4.3.4.2

4.3.4.3

4.3.4.4

4.3.7

4.3.8

4.3.8

4.3.5.2

-

-



Preventive Maintenance

-

Table 4-1. Operator Preventive Maintenance Schedule (Continued)

Schedule Component Maintenance
Paragraph
Reference

820 KSR data
terminal

a. Clean ribbon guides

b. Clean and oil both printhead
carriage guide rods.

4.3.11

Semi-annually 223012260 Ii ne
printer

Visual inspection 4.3.6

FD800 flexible
disk drives

Install new air filters 4.3.8

FDlOOO  flexible
disk drives

Install new air filters 4.3.8

4.3 OPERATOR PREVENTIVE MAINTENANCE PROCEDURES

Operator preventive maintenance procedures are given in the following paragraphs.

4.3.1 Computer Chassis
Operator preventive maintenance for the 990110 computer 13.slot  chassis consists of cleaning the
washable intake filter located on the rear of the computer chassis. This filter should be washed in
clean water once a month (more often if required due to dusty conditions). Using the fingers, slide
the filter up and out of its mounting slot. Make sure the filter is dry before reinstalling it. Install the
filter in the reverse order of removal.

Operator preventive maintenance for the 990110 computer 17-slot  chassis consists of cleaning the
four washable intake filters located on the front of the computer chassis. These filters should be
washed in clean water once a month (more often if required due to dusty conditions). Remove the
filters by pulling them up and out of the slots. Make sure the filter is dry before reinstalling. Install
the filter in the reverse order of removal.

4.3.2 Model 911 VDT
The operator should wipe the screen and cabinetry of the keyboard and display unit as required
with a soft, clean, lint-free noncotton cloth. The screen and cabinetry should be wiped with a cloth
dampened (not wet) with water as necessary to remove smudges, etc.

4.3.3 Model DSlO Disk Drive
Operator preventive maintenance is restricted to daily dusting the outside of the cabinet (cabinet
mount drive) or the front panel of the rackmount disk drive.

4.3.4 Model DS251DS50  Disk Drive
Operator preventive maintenance consists primarily of periodic inspection, cleaning, and lubri-
cation. For most corrective maintenance, refer to the CalComp  Trident Series Disk Drives

946284.9701 4-3
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Preventive Maintenance

Maintenance Manual, part number 10194-901-002-1. Also refer to this maintenance manual for ad-
ditional details on preventive maintenance.

4.3.4.1

1.

2.

3.

4.

4.3.4.2

1.

2.

3.

4.

5.

6.

7.

4.3.4.3

Cleaning the Disk Pack Area. Clean the disk pack area as follows:

Open the pack area lid, and remove the disk pack.

Wipe the inside of the air shroud with a lint-free cloth dampened with alcohol. Wipe it
dry, and remove all residue.

Clean the inside of the pack area lid with the alcohol-dampened cloth. Wipe it dry, and
remove all residue.

Inspect the lid gasket for evidence of deterioration, and wipe the gasket clean if
necessary.

Cleaning and Lubricating the Spindle. Clean and lubricate the spindle as follows:

Open the pack area lid and remove the pack.

Inspect the spindle surface for dirt or other contamination and for wear.

CAUTION

Do not saturate the spindle surface with alcohol. Alcohol runoff into the
spindle bearing will cause damage.

Clean the spindle surface with alcohol and a lint-free cloth and wipe the surface dry.

Use an alcohol-moistened cotton swab to remove contamination and grease from the
threads of the spindle hole. Use a dry swab to soak up any remaining alcohol.

Apply a light coat of molybdenum grease to a swab, and lubricate the threads of the
spindle hole. Do not allow lubricant to get on the surface of the spindle.

place  a disk pack on the spindle to make sure that it can be installed and removed
easily.

Operate the spindle lock by hand to verify that it engages and disengages freely.

Cleaning the Intake Air Filter. The intake air filter is a foam filter element located behind
the dress bezel of the front cover. It prefilters all air going to the blower and should be cleaned
monthly as follows:

1. Remove the front cover to gain access to the intake filter.
-

2. Pull out the foam filter element from its recess in the front of the unit; wipe the inside of
the recess with a damp, lint-free cloth, and dry the recess well.
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Preventive Maintenance

CAUTION

Do not operate the machine with the intake air filter removed, as this
will cause the absolute air filter inside the unit to load up prematurely.

3. Wash the foam filter element in a weak solution of detergent in warm water, rinse the
element thoroughly in cold water, and blow the element absolutely dry with air before
reinstalling it.

4. Reinstall the clean, dry filter element (or a new filter element if deterioration has OC-
curred) in the filter recess, and replace the front cover.

4.3.4.4 Indicator Lamp Replacement. To change an indicator lamp, grasp the indicator tile and
pull it straight out. The lamp can then be removed from the back side of the tile. After a new lamp
has been installed in the tile, press the tile firmly back into the socket.

4.3.5 Model 810 Printer
Operator maintenance consists of cleaning and lubrication as covered in the following
paragraphs.

4.3.5.1 Vacuuming Printhead Area. Carefully vacuum paper chaff from the printhead and ribbon
path areas.

4.3.5.2 Oiling Guide Rods and Cleaning Ribbon Guides. Oil the guide rods and clean the ribbon
guides as follows:

CAUTION

Do not use chlorinated hydrocarbons (such as carbon tetrachloride) as
a cleaning agent.

1. Clean both guide rods and all ribbon guides with a clean cloth soaked with a small
amount of denatured alcohol (TI part number 230007-0000).

2. Lubricate both guide rods with a light machine oil (TI part number 199594-0001).

3. Slide the printhead carriage back and forth several times to lubricate the printhead cap
riage bearings.

4.3.8 Model 223012280 Line Printer
Every 180 hours (power-on time) or once a month perform the following operator preventive
maintenance on the 223012260 line printer.

1. Verify the general cleanliness of the printer.

2. Verify that the cooling blower is operational.
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Preventive Maintenance

3. Verify that all operator control panel indicators (including fault indicators) are opera-
tional as follows:

POWER ON indicator - Will illuminate approximately four seconds after the MAIN
POWER circuit breaker is set to ON, indicating the dc voltages are stabilized.

ALARM indicator - Will illuminate when any fault is detected and when the PRINT
INHIBIT switch is set to inhibit the print position.

READY indicator - Will illuminate when all fault circuits are cleared, even when the
PRINT INHIBIT switch is set to inhibit the print position.

ON LINE indicator - Will illuminate when the printer is in the ready state and the
ON/OFF LINE switch is activated.

HAMMER fault - While printing, set the PRINT INHIBIT switch to ON, then to OFF. The
HAMMER fault and ALARM indicator will illuminate, indicating the hammer fault circuit
is operating properly. To clear, set the MAIN POWER circuit breaker to OFF, then ON.

FORMAT fault - While stepping paper, alternately place the 6LPl18LPI  switch on the
operator control panel in the 6LPI and 8LPI positions. The FORMAT fault indicator will il-
luminate, indicating the format fault circuit is operational. To clear, press the FORMS
RESET switch on the operator control panel.

GATE fault - Will illuminate as soon as the drum gate latch is pulled and will go out as
soon as the gate is latched again.

PAPER fault - Will illuminate as soon as the paper is removed from the left tractor. The
indicator should stay illuminated when the paper is reinstalled. This indicates the fault
and latch circuits are operational. To clear, press the CLEAR switch.

TAPE fault - (This fault circuit/indicator is active only when the VFU option is
installed.)

From the exerciser, self-test panel, or user system select tape channel 15 (bits 1 through 4 high).
The FORMAT and TAPE fault indicators should illuminate, indicating the tape fault circuit is
operational. To clear, press the Tape Manual Start switch on the VFU tape reader.

Every 1,080 hours (power-on time) or once every six months, perform the following operator
preventive maintenance:

1. Perform all monthly operator preventive maintenance.

2. Verify that all connectors are secure.

3. Inspect for damaged parts and components.

4. Verify that all hardware is secure.

5. Ensure that the blower intake is free of all obstructions.
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Preventive Maintenance

6. Ensure that the character drum is clean.

7. Ensure that the ribbon is tracking and reversing properly.

4.3.6.1 Self-Test Option. Self-test circuit card A22 aids in maintaining the printer. The self-test
card is located within the printer logic enclosure with its control switches protruding from the top
of the enclosure. Utilizing the Self-Test Switch Setting Instructions and the Code chart (refer to
Figure 4-1) located on the inside of the logic enclosure door, data patterns may be generated from
the self-test logic or input data may be received from the user system.

4.3.6.2 Self-Test Operation. The self-test circuit card contains eleven control switches. Refer to
Figure 4-2. Three of the switches are used to select the function, pattern, and column layout for
the desired test pattern. The remaining eight switches select format codes, character codes, or
line length.

The FUNCTION SELECT switch has three positions: SET BANK, TEST, and ON LINE; it is used as
follows:

1. The SET BANK position is used when setting hammer flight times. In this position, all
print hammers are fired simultaneously rather than sequentially as for normal printing.

2. The TEST position allows self-test data to be applied to the printer.

3. The ON LINE position disables the self-test circuit card and routes user system data
from the interface connector to the printer. During normal operation, the FUNCTION
SELECT switch will be in the ON LINE position.

The PATTERN switch has three positions: FIXED, SGL CHAR, and SLIDING; it is used as follows:

1. The FIXED position of the PATTERN switch is selected when all lines are to be printed
with an identical character sequence. In this case, the DATA switches are used to enter
the (binary) number of columns (1 to 136) to be printed.

2. The SGL CHAR (single character) position of the PATTERN switch is selected when it is
desired to print all characters in a line with the same character. In this case, the DATA
switches are set for the desired character code (see the code chart in figure 4-l). During
this mode of operation, a control character is generated automatically as a hardwired
function of the self-test logic. Only single line steps can be performed in the single
character mode.

3. The SLIDING position of the PATTERN switch is selected to obtain a sliding printout. In
this mode, as consecutive lines are printed the characters will be shifted one column to
the left. The printout will appear to be sliding. In this mode, the DATA switches are set to
represent a legal control character that is sent to the printer at the end of each print line.

The COLUMN switch has three positions: EVEN, BOTH, and ODD. This switch is used to print only
even columns, only odd columns, or both even and odd columns. It is convenient when setting
hammer bank flight time to have this switch in the ODD or EVEN position.
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Figure 4-1. 223012280 Line Printer Self-Test Switch Instructions
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FUNCTION SELECT
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PATTERN SWITCH

COLUMN SWITCH

-

DATA SWITCHES

Figure 4-2. 223012260 Line Printer Self-Test Switch Configuration
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The DATA switches are set as desired for character code, format, or line length. Specific combi-
nations of switch settings for specific tests are shown in Figure 4-1.

4.3.7 Model 979A Tape Transport
Cleanliness is an absolute must in the handling, care, and storage of magnetic tapes. Dust on
tapes will cause premature head wear and data dropouts. The transport surfaces that contact the
tape must also be kept free of dust and oxide build-up. In cases of erratic operation, the cleaning
procedures and a fresh tape should be tried before calling for maintenance personnel.

CAUTIONS

1. Before cleaning, the transport should be unloaded and the tape
removed.

2. Use only denatured alcohol on the tape heads.

3. Avoid finger contact with tape heads or other surfaces that contact
the tape.

4. Care must be taken not to misalign or to scratch the tape heads,
crosstalk shield, beginning-of-tape (bot) sensor, or tape guides.

4.3.7.1 Daily Transport Cleaning Procedures. Perform the following transport cleaning pro-
cedures on a daily basis:

1. Open the transport door and wipe all exposed surfaces and the door interior with a lint-
free cloth.

2. Wipe off the tape guide surfaces and check for loose oxide under the lower ceramic
guide ring. Brush out loose oxide where necessary. Use denatured alcohol, a lint-free
cloth, and a small brush as necessary.

3. Wipe off the tape head and cross-shield surfaces using denatured alcohol and cotton
swabs.

4. Inspect the tape cleaner and lightly brush off the dust and oxide contaminants as
necessary.

NOTES

1. All motors, guides, and bearings are permanently lubricated. No
lubricants are required for any of the transport assemblies.

2. The vacuum column and capstan should be cleaned on a periodic
schedule of approximately 150 hours operation. This assumes
operation in a dust-free environment with the doors closed.
Those users who operate under other environmental conditions
will need to clean more frequently to assure best reliability.
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CAUTIONS

1. The vacuum column cover is made in two parts, one of which is a
glass plate. Take care not to drop the glass plate or twist it against
the guide pins during assembly or disassembly.

2. Use only denatured alcohol on the capstan assembly; other cleaners
may damage the rubberized surface.

4.3.7.2 Monthly Transport Cleaning Procedures. Perform the following transport cleaning pro-
cedures on a monthly basis:

1.

2.

3.

4.

5.

6.

Remove the vacuum column trim cover by pressing it Inward and sliding it upward about
6 millimeters (0.25 inch) off the cover retaining pins.

Remove the plastic plate by lifting it straight outward off its guide pins, taking care not
to twist or to drop the plastic plate during disassembly.

Wipe the plastic plate and vacuum column tape tracks using denatured alcohol and a
lint-free cloth.

Clean oxide deposits and foreign matter from the turnaround rollers. Use denatured
alcohol and cotton swabs as necessary.

Wipe oxide deposits and other contamination from the capstan using denatured alcohol
and cotton swabs. Do not substitute other cleaners, as they may damage the rubberized
surface of the capstan.

Carefully replace the vacuum column glass plate and trim cover in the reverse order of
disassembly.

4.3.8 Models FD800 and FDlOOO  Flexible Disk Drives
Operator preventive maintenance is identical for the FD800 and FDlOOO flexible disk systems;
therefore, this procedure applies to both.

The lifetime of the disk drive units and the diskettes is very dependent on the cleanliness of the air
that enters the chassis. The operator should keep the chassis and the general area clean and dust-
free.

CAUTION

Do not use stong solvents to clean the front panel of the chassis. Use a
mild detergent and water on a damp cloth.
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Cooling air for the drive electronics and the chassis power supply passes through snap-in filters in
the front panel. These filters require periodic preventive maintenance as follows to retain peak
efficiency:

Operation Interval

Remove and vacuum air filters Every six weeks

Discard old filter and replace with new
filter, part no. 2265041-0001 Every six months

The air filters snap into and out of front panel cutouts as shown in Figure 4-3.

4.3.9 Model 804 Card Reader
Preventive maintenance consists primarily of keeping the drum and transport assembly clean and
free of foreign material. All working parts should be periodically examined for wear or noticeable
faults. Preventive and corrective maintenance is performed with the card reader panels open (see
Figure 4-4).

(A)141  766

Figure 4-3. Air Filter Installation/Removal
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tA)l  93768

Figure 4-4. 804 Card Reader Panel Openings

4.3.9.1 Opening of Card Reader Panels. Open the card reader panels as follows:

1. The front panel (including the operator controls) swings out to the left when pulled open
from the recessed area next to the stacker.

2. The back panel is secured by two quarter-turn fasteners. Turning these fasteners allows
the back panel to swing down to the rear.

3. The input hopper panel is secured by two slotted-head, quarter-turn fasteners. Releas-
ing these fasteners allows the hopper assembly to swing forward until it rests on the
support foot at the base of the assembly.

4.3.9.2 Cleaning Card Reader Cabinet. To clean the inside of the card reader cabinet, remove
dust (such as card dust) and foreign material with a soft brush or vacuum. It is essential for long
term reliability that the transport mechanism remain clean.
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4.3.10 Model 743 KSR
The TI Model 743 data

Data Terminal
terminal is designed and built to provide long term trouble-free operation

under rigorous operating conditions. To ensure continuation of the highest performance levels,
the machine should be cleaned at regular intervals. The printer mechanism and printhead should
be kept clean and free of foreign objects.

To ensure that the printer mechanism continues to provide maximum print quality, the printhead
should be cleaned periodically as follows:

1. Remove the thermal paper from the platen and paper chute. If necessary, cut the paper
where it enters the chute. Press and hold the PAPER ADV key until the short piece exits
the window/pinch roller.

2. On a sheet of good quality bond paper, wet a two-inch wide area with denatured alcohol.

3. Insert the alcohol-wetted paper through the paper chute, around the platen, and under
the window/pinch roller. Use the PAPER ADV key to advance the bond paper.

4. Type four to six lines on the alcohol-wetted area. Use the REPT key to accelerate the
process. Then advance the paper to a dry area and type two more lines.

NOTE

The thermal printhead will not print visibly on conventional paper.

5. Press and hold the PAPER ADV key to remove the cleaning paper and reload the thermal
paper supply.

The printhead should be cleaned each time a new roll of paper is loaded into the printer. Clean the
printhead more often if the printed images start to fade as a result of residue accumulating on the
printhead.

The exterior case should be cleaned as required. Use a soft, damp cloth or sponge and any
nonabrasive household-type detergent to clean the exterior surfaces of the Model 743 case. Take
care not to spill liquids on any electrical components; short-circuits could result.

For additional maintenance information, refer to the Model 743 KSR, Model 745 Portable
Maintenance Manual, part number 984025-9701.

4.3.11 Model 820 KSR Data Terminal
To ensure proper operation of the 820 KSR in normal usage the following preventive maintenance
should be performed.

1. Once per month lift the cover and carefully vacuum paper chaff from the printhead and
ribbon path areas.

2. Every two months clean ribbon guides with a clean cloth soaked with a small amount of
denatured alcohol.
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CAUTION

Do not use cleaning agents containing chlorinated hydrocarbons.

3. Every two months clean both printhead carriage guide rods with a clean cloth soaked
with a small amount of denatured alcohol. Lubricate both guide rods with a light
machine oil and slide printhead carriage back and forth several times to lubricate the
printhead carriage bearings.

For additional maintenance information, refer to the Mode/ 820 Maintenance Manual, part number
999853-9701.

4.4 QUALIFIED VENDOR OR MANUFACTURER DISK PACK PREVENTIVE MAINTENANCE

Preventive maintenance for mass memory disk system disk packs is necessary on a regularly
scheduled basis. The following subparagraphs explain the basis for this requirement and the pro-
cedures for scheduling the preventive maintenance.

NOTE

Regular preventive maintenance (PM) procedures must be
performed on all disk packs and disk cartridges every six months.

The disk pack is one of today’s most advanced mass information storage systems. However, this
seemingly ideal system requires special care to maintain optimum performance. Manufacturers
originally considered disk packs and disk cartridges to be maintenance free. However, they have
come to realize that regular cleaning and inspection are necessary to prevent costly system
crashes, rerun time, and loss of valuable data. Regular PM is necessary on disk packs to alleviate
costly problems that can arise to degrade the quality of data storage, render the disk packs
unusable, or damage disk drives.

The need for PM arises in the following manner: Read/write heads fly over disk surfaces on an air
’ bearing of 20 to 135 microinches, depending on the type of disk pack. Contamination in the form

of dust, grease, metal filings, smoke particles, etc., builds up on the disk recording surfaces,
decreasing the separation between read/write heads and disk surfaces.

CAUTION

Damaged or questionable-quality disk packs must never be installed in
a disk drive. Disk drives must not be used without a clean and
serviceable air filter. To prevent damage to the disk packs, the filter
must be checked at least twice a year, and monthly in dusty or
nontemperature-controlled locations.
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Preventive Maintenance

Disk Contaminants

Disk contaminants cause temporary errors, retries, and data checks. At this stage, most data
should be recoverable by thorough cleaning of the disk surfaces. If foreign particles are allowed
to build up, head crashes and other permanent damage to heads and disk surfaces are inevitable.

For these reasons, all disk packs should be removed from service and PM performed by a qualified
vendor or manufacturer every six months. Contact your local TI sales and service office for help in
locating a qualified vendor convenient to you. Normally the PM is performed at the customer’s
location. Be sure to call in advance to schedule the PM.

-

During PM procedures, the vendor should clean and inspect the following areas in the disk pack:

. Top and bottom for cracks, chips, dirt, wear

. Spindle retainer for condition and wear

. Trim shield retaining screws for condition and tightness

. Spindle lock for wear, dirt, binding

. Thrust bearing, races, washers for damage and wear

. Hub and cone area for dirt, film, nicks, burrs

. Index (bottom protective) disk for bends, damage, axial runout

l Recording disks inspected, cleaned, and checked for surface damage and axial runout.

The vendor performing PM on disk packs will indicate the status of each pack cleaned and in-
spected. This will detail whether the pack is good, requires repair, or is nonrepairable. Many
problems can be corrected by cleaning, but if a pack is found to be damaged, it must not be used
again and should be scrapped or reparied before.returning to service. Replacing disk packs can be
costly, but quite inexpensive compared to system downtime due to a disk drive crash or loss of
data on a pack. Some packs may be repairable, in which case the repairs are usually done at the
PM vendor’s office.

-
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Appendix A

Cable Installation in 990
Computer 17-Slot Chassis

A.1 INTRODUCTION

This appendix describes a procedure for cable installation in the 990 computer 17-slot  chassis.
Prerequisites for this procedure are removal of the filter panel assembly from the front of the
17-slot  chassis, and mounting the chassis in its enclosure. Both are described in paragraph 2.3.1.4
of this manual.

A.2 CHASSIS PREPARATION

Perform the following steps to prepare the chassis for cable installation:

1.

2.

3.

4.

5.

6.

Refer to Figure A-l. Using a coin or screwdriver, release each of six quarter-turn latches
on the access cover. Remove the access cover to expose the installed logic boards.

Slide the PWB retainer to its leftmost position.

Remove logic boards 1 through 3 (if installed) and remove the baffle board that slides
into an unnumbered chassis slot just to the right of chassis slot 1 as viewed from the
front of the chassis.

On the upper cable tray (just below and toward the front of the chassis from the logic
boards), release each of five quarter-turn latches. Remove the upper cable tray, exposing
to view the lower cable tray.

Using a coin or screwdriver, release each of 11 quarter-turn latches on the chassis rear
cover (Figure A-2). Open the rear cover. The cover will be supported by the chassis-to-
rear cover wire hinges.

The chassis is now ready to accept the system cables. It is necessary to understand the
routing path and method of securing the cables in place proceeding with this instal-
lation. The explanation of the correct method of routing and securing the cables con-
tained in the next paragraphs should be read and understood before proceeding with the
installation.

A.3 17-SLOT  CHASSIS CABLE INSTALLATION

The cable path (illustrated in Figure A-3) is through the cable port, up and along the left side
sheetmetal (as viewed from the rear), through a cable tie, forward along the sheetmetal to another
cable tie, arcing downward along the sheetmetal to another cable tie, and down to the lower cable
tray. In the lower cable tray, the cable goes through a cable tie, across the cable tray from right to
left (as viewed from the front of the cabinet), through another cable tie (or ties as necessary), and
then is bent towards the card cage through another cable tie and up to the logic board.
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Figure A-l. Front View of 17-Slot  Chassis with Filter Panel Assembly Removed

The cable ties (part number 972632-0002) are installed as shown in Figure A-4. Note that the ties
are installed from one side of the panel only, without access to the rear of the panel, by doubling
the tie, inserting the doubled tie into the hole, and looping the doubled end around the elbow. The
cable may then be secured across the tie location in one of two orientations as shown in Figure
A-4.

To install a cable, insert the board connector through the cable opening and follow the routing
described previously without installing cable ties. Mate the connector to the logic board and route
the cable straight down to the lower cable tray leaving just enough slack to disconnect the cable
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Figure A-2. Rear View of 17-Slot  Chassis

when necessary. Secure the cable to the lower cable tray with a cable tie. Work the cable back
along the route described earlier, securing the cable with ties at the locations described. The
cables must be routed neatly and tied securely. Note that it may be necessary to remove boards
from the lower numbered slots after making the initial tie in order to facilitate making ties to the
sheetmetal side of the chassis. Boards may be removed by sliding the board restraint to the left,
leaving the board free of the connectors, and pulling the board from the chassis.

In routing the cables, it is necessary to start with the lowest numbered board slot first and work to
the highest. The first cable should be routed along the lower cable tray over the cable tie locations
nearest the bottom of the chassis. Subsequent cables are worked toward the front of the cable
tray and toward the top of the sheetmetal side of the cabinet.
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Figure A-4. Cable Tie Installation Method

When the lower cable tray is full, the upper cable tray is reinstalled and cables are then routed
across it in the same manner as they were in the lower tray. In a system that has enough cables to
fill the lower tray, it will be necessary to stack the cables two deep along the sheetmetal side of
the chassis. Cable ties previously used to secure single cables should be replaced with a single
tie securing both cables.

Close and secure the power module (rear door). The power cord may be connected at this time, but
ensure that the power switch is in the OFF position.

Reinstall any logic boards removed to facilitate cable installation and connect all cables to the
proper boards.

Reinstall the baffle board. Slide the board restraint to the right (as viewed from the front of the
chassis). Reinstall the front access cover and filter panel.
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Alphabetical Index

Introduction

HOW TO USE INDEX

The index, table of contents, list of illustrations, and list of tables are used in conjunction to ob-
tain the location of the desired subject. Once the subject or topic has been located in the index,
use the appropriate paragraph number, figure number, or table number to obtain the corre-
sponding page number from the table of contents, list of illustrations, or list of tables.

INDEX ENTRIES

The following index lists key words and concepts from the subject material of the manual together
with the area(s) in the manual that supply major coverage of the listed concept. The numbers along
the right side of the listing reference the following manual areas:

. Sections - Reference to Sections of the manual appear as “Sections x” with the sym-
bol x representing any numeric quantity.

. Appendixes - Reference to Appendixes of the manual appear as “Appendix y” with the
symbol y representing any capital letter.

. Paragraphs - Reference to paragraphs of the manual appear as a series of
alphanumeric or numeric characters punctuated with decimal points. Only the first
character of the string may be a letter; all subsequent characters are numbers. The first
character refers to the section or appendix of the manual in which the paragraph may be
found.

. Tables - References to tables in the manual are represented by the capital letter T
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the table). The second character is followed by a
dash (-) and a number.

TX-YY

. Figures - References to figures in the manual are represented by the capital letter F
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the figure). The second character is followed by a
dash (-) and a number.

Fx-YY

. Other entries in the Index - References to other entries in the index preceded by the
word “See” followed by the referenced entry.
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USER’S RESPONSE SHEET

Manual Title: DS990  Models 4, 6, and 8 Systems installation and Operation

Manual (946284-9701  *A1
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Street Address:
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Please list any discrepancy found in this manual by page, paragraph, figure, or table number in the
following space. If there are any other suggestions that you wish to make, feel free to include
them. Thank you.

Location in Manual Comment/Suggestion

NO POSTAGE NECESSARY IF MAILED IN U.S.A.
FOLD ON TWO LINES (LOCATED ON REVERSE SIDE), TAPE AND MAIL



FOLD_~~~-~-~~--~---~----~

I IF MAILED
IN THE

UNITED STATES I

[ BUSINESS REPLY MAIL)
PERMIT NO. 7284

POSTAGE WILL BE PAID BY ADDRESSEE

TEXAS INSTRUMENTS INCORPORATED
DIGITAL SYSTEMS GROUP

B

AlTN:  TECHNICAL PUBLICATIONS
P.O. Box 2909 M/S 2146
Austin, Texas 78769 -

---~-~--~---~----
FOLD

t-



r

c

Texas Instruments U.S. District Sales and Service Offices
(A complete listing of U.S. offices is available from the

district office nearest your location)

California
831 S. Douglas Street
El Segundo, California 90245
(213) 973-2571

100 California Street
Suite 486
San Francisco, California 94111
(415)  781-9470

776 Palomar Avenue
P.O. Box 9064
Sunnyvale, California 94086
(408)  732-1840”

3186 Airway
Suite J
Costa Mesa, California 92626
(714) 540-7311

Colorado
9725 East Hampden Avenue
Suite 301
Denver, Colorado 80231
(303)  751-1780

Florida
1850 Lee Road
Suite 115
Winter Park, Florida 32789
(305)  644-3535

Georgia
3300 Northeast Expressway
Building 9
Atlanta, Georgia 30341
(404)  458-7791

*Service telephone number

Illinois
515 West Algonquin Road
Arlington Heights, Illinois 60005
(312)  6462900
(800)  9426609”

Massachusetts
504 Totten Pond Road
Waltham,  Massachusetts 02154
(617)  890-7400

Michigan
24293 Telegraph Road
Southfield, Michigan 48034
(313)  353-0830
(800)  572-8740”

Minnesota
7625 Parklawn  Avenue
Minneapolis, Minnesota 55435
(612)  830-1600

Missouri
2368 Schuetz
St. Louis, Missouri 63141
(314)  569-0801 l

New Jersey
1245 Westfield Avenue
Clark, New Jersey 07066
(201)  5749800

Ohio
4124 Linden Avenue
Dayton, Ohio 45432
(513)  258-3877

Pennsylvania
420 Rouser Road
Coraopolis, Pennsylvania 15108
(412)  77-8550

Texas
8001 Stemmons Expressway
P.O. Box 226080
MIS 3108
Dallas, Texas 75266
(214)  689-4466

13510 North Central Expressway
P.O. Box 225214
MIS 393
Dallas, Texas 75265
(214)  2383881

9006 Southwest Freeway, Suite 400
Houston, Texas 77074
(713)  776-6577

8585 Commerce Drive, Suite 518
Houston, Texas 77036
(713)  7766531
(713)  776-6553”

Virginia
1745 Jefferson Davis Highway
Crystal Square 4, Suite 600
Arlington, Virginia 22202
(703)  553-2200

.
Wisconsin

205 Bishops Way
Suite 214
Brookfield, Wisconsin 53005
(414)  784-1323

TI-CARE”

Centralized Dispatch Telephone Numbers
for Requesting Service

806-955-2617  (Hawaiian Islands)
Houston Customers-

713-776-6511
Ext. 553 or 554

Instal lat ion for Computer Systems
600-231-2607

Dallas Customers
214-238-3881

“Service mark of Texas Instruments
713-937-1200  (Texas only, collect)

The TI Customer Support Line is available to answer our customers’ complex
technical questions. The extensive experience of a selected group of TI senior
engineers and systems analysts is made available directly to our customers. The TI
Customer Support Line telephone number is (512)  250-7407.



-

T E X A S  I N S T R U M E N T S
lNC"RP"RATED

DIGITAL SYSTEMS GROUP
POST OFFICE BOX 2909 AUSTIN, TEXAS


