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1. Overview

1.01 This practice describes the power systems used in the AT&T 3B20D Model 1
computer. This practice illustrates the equipment and discusses the power used

in the operation of the computer. The practice contains the following

/-’.

.

r--’

./’--

.

“an

(a)

(b)

(c)

(d)

1.02

Part 1 introduces the practice.

Part 2 describes the physical equipment and AC power requirements.

Parl 3 describes the functions of the power equipment.

Part 4 covers theory of operation and is limited to a discussion of power
distribution to include the operation of converters and inverters and alarms.

This practice is being reissued to include information about the Small Computer
System interface (SCSI). Since this is a general revision, revision arrows used to

denote significant changes have been omitted. The Equipment Tests Lists are not
affected.

1.03 The addition of the SCSI feature to the 3B20D Model 1 computer requires the
addition of a SCSI disk caMnet. The SCSI disk cabinet maybe located up to 100

cable feet from the processor when retroftied to existing 3B20D computers. The SCSI
cabinet is 6 feet tall, 30 inches wide, and 24 inches deep.

1.04 This practice contains no admonishments.

1.05 AT&T welcomes your comments on this practice. Your comments will aid us in
improving the quality and usefulness of AT&T documentation. Please use the

Feedback Form provided at the back of this practice.

1.06 AdcWionalcopies of this practice and any associated appendixes maybe ordered
from the AT&T Customer Information Center as follows:

■ Call 1-800-432-6600

or

● Complete Form IND1-80.80 and mail to

AT&T Customer Information Center
Attention: Order Entry Department
2855 N. Franklin Road
P.o. Box 19901
Indianapolis, IN 46219-1999
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1.07 This practice is issued by

Document Development Organization
Network Systems
2400 Reynolds Road
Winston-Salem, NC 27106-4696

2. Phvsical Descrbtion

ZO1 The AT&T 3B20D Model 1 computer consists of control unit (CU) frames,
peripheral controller (PC) frames, moving head disk (MHD) frames, a tape unit

frame, and a power distribution frame (PDF). Since the 3B20D computer can support
many applications, the quantity of some frames maybe increased to meet the needs of
a particular office. When additional secondary storage is required, additional MHD
frames are added. PC frames are added to increase computer input/output (1/0)
capacity. A tape/disk cabinet containing a tape drive and one, two, three, or four 340-
megabyte disk drives may be added to or substituted for the MHD frame and tape unit
frame. Tape/disk cabhets equipped with up to eight disk drives may also be added.
The U/V/X’ RTR operating system, release 1 and later, is required for support of the
WpeMisk cebhet. A SCSI disk cabinet maybe added or substituted for the tape/disk
cabinet. A SCSI disk cabinet is equipped with two SCSI DFCS and up to sixteen disk
drives. The UNIX RTR operating system, release 6, is required for the SCSI disk
cabinet.

2.02 Frames are 7 feet tall, 26 inches wide, and 24 inches deep. The tape/disk
cabinet is 6 feet 4 inches tall, 26 inches wide, and 30 inches deep although some

cabinets designed to bolt to the floor are 6 feet tall, 30 inches wide, and 30 inches deep.
Two CU frames, two PC frames, two MHD frames, and a tape unit frame makeup the
minimum system. A typW 3B20D computer office will have frames installed in a 2-aisle
lineup. A maintenance terminal and a receiv~nly printer (ROP) are positioned nearby
for manual control, maintenance, and administration.

Control Unit Frame

203 Each CU frame (J1C129A) (Figure 1) contains the following units

■ Direct memory access inputioutput unit (Jl C129AA)

■ Central CU (Jl C129AB)

‘-%,
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● RegisteredtrademarkofUNIXSystemlaboratories,Inc.

.-,

Page2 February 1992



AT&T Practices AT&T 254-301-020, Issue 5

,-.

.

.

P

,-.

■ Main store module O(JI C129AC)

m Main store module 1 (Jl Cl 29AD) (optional)

● Cooling unit (JI Cl 29AF)

w Power unit(JIC129AE)

■ Four 244C or three 2440 power units

m Four fuse units (ED-4C481-30, G4-G7).

2.04 Power is routed from the PDF to the CU frame over six bus pairs (-48 V and
RTN). These buses are designated bus A through bus F. Each bus is terminated

by a 2-pronged polarized connector at the top of the frame. Power is then routed down
the right frame upright to fuses in the power unit (J1C129AE). From power unit
(J1C129AE), the -48 V DC power is distributed to power converters (244C/D-, 203A-,
and 132-type), cooling units, and the power switch (ABB1). The outputs of the power
mnverters, +5 and +12 V DC, are routed through the four fuse units (ED-4C1 81-30,
G4-G7) to supply power to the various circuit packs.

Peripheral Control Frame

‘#-

2.05 The PCF can have three configurations (Figure 2): a basic PCF (JIC1 66A or
J1Cl 30B), an inputioutput processor (IOP) growth frame (JIC1 36A), or a DFC

(9P) growth frame (Jl C137A). The pCF contains the following units:

■

B

■

9

■

2.06

m

■

B

2.07

2.*

Input/output processor basic unit (J1C130BA)

Input/output processor growth unit (Jl Cl 30BB) (optional)

Cooling unit (J1C129AF)

Port switch unit (JIC130BC) (peripheral control frame 1 only)

Disk file controller unit (J1C130AC).

The IOP growth frame (Figure 2) may contain one or two of the following units

Input/output processor basic unit (Jl Cl 30BA)

Input/output processor growth unit (Jl Cl 3066)

Cooling unit (Jl C129AF).

The DFC growth frame (Figure 2) may mntain one or two storage module drive
(SMD) interface DFC units (Jl C130AC). No moling unit is required in this frame.

Power for these PFCS is routed from the PDF over four bus pairs (-48 V and
RTN). These buses are designated bus A through bus D and each terminates m

a two-pronged, polarized connector at the top of the frame. All bus pairs may not be
needed when frames are not fully loaded. Each bus is protected by fuses at the inputs
to the various power converters, cooling units, or power switches (ABB1s) in the units
listed above.

February 1992 Page 3
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F@re 1.Control Unit Frame
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Figure 2 Peripheral Control Frames
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Moving Head Disk Frame

209 The MHD frame (Jl C131 B) is shown in Figure 3. The system is capable of using
11 moving head disks on each DFC. The MHD frame contains the following

units

● 2000VA disk file inverter (ED-4C172-30)

● Power CU (J1C131AA)

● 300-megabyte moving head disk (KS-22072 or KS-22707).

2.10 The 2000VA disk file invefier converts a high current-48 V DC directly from the
PDF to 208 V AC to pwer the 300-megabyte disk drive. The power CU also

reoeives a separate -48 V DC from the PDF for internal power to control the disk file
inverter. Input power is not fused at the disk file inverter. The fuses on the disk file
invetter protect logic oircuits.

Tape/Disk Cabinet

-’-%.

-’-%.

2.11 The tape/disk cabinet (Jl Cl 86A or J1C192A) can be configured four ways. One
configuration consists of a tape drive and two, three, or four disk drives. The

second configuration consists of up to eight 340 MB disk drives. The third configuration
may be with or without the tape drive and with up to four disk drives. A fourth
configuration may contain two tape drives. The common systems office configuration
allows two tape drives and sixteen disk drives in three tape/disk @lnets. Two
configurations of the tape/disk cabinet are shown in Figure 4. The tapeldisk cabinet
may be retrofitted into the 3B20D computer to replace or add disk and tape drives.
Components of the tape/disk cabinet are listed below:

■ Power distribution unit(JIC186AB)

● Tape drive (KS-22762)

■ 340-megabyte disk drive (KS-22875)

● Power supply (KS-22997)

● Power switch (ED-4C481).

2.12 Each disk drive requires a power supply and a power switch. The power supply
converts 48 V DC to five different DC voltages for disk operation. Each disk has

a separate -48 V DC circuit from the power cabhet. The power supply and the power
switch are fused separately in the power distribution unit (PDU) at the top of the oabinet.
The tape drive requires 120 V AC from a local AC power panel.

-’-%.

.---%,,
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DISKFILEINVERTER
ED-4C172+0

2000VA

CONTROLPANEL
J1C131AA

I I
300-MEGABYTE

DISKDRIVE
KS-22072
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Figure 3. Moving Head Disk Frame
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figure 4. Tape/Disk Cabinet
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SCSI Disk Cabinet

2.13 The SCSI disk cabinet is available as an option to an existing 3B20D Model 1
computer. The oaMnet oan be configured two ways. The first configuration, used

when the SCSI hardware is grown onto an existhg 3B20D computer, is equipped with
two SCSI DFCS, a cooling unit, and up to 16 disk unit packages (DUPS) (see Figure 5,
GROWTH). The other configuration is used when an existing 3B20D SMD-DFC is
converted to a SCSI-DFC (see Figure 5, CONVERSION). Components of the SCSI disk
cabinet in these two configurations are:

m Power distribution unit

9 SCSI DFCS (tWO)

m Cooling unit

, SCSI DUPS.

2.14 A PDU at the top of the cabinet contains fuses for the -48 V DC power feeders
that sup~y the DFCS, the cooling unit, and each DUP.

●

February 1992 Page 9
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POWERDISTRIBUTIONUNIT

SCSI Scsl
DFC2 DFC3

COOLINGUNIT

DUP 14 (t) DUP 15 (h)

DUP 10 (9 DUP 11 (h)

DUP6 (fj DUP7 (h)

DUP2 (f) DUP3 (h)

DUP 12 (e) DUP 13 (g)

DUP8 (e) DUP9 (g)

DUP4 (e) DUP5 (g)

DUPO(e) DUP 1 (g)

(GROWTH)

LEGEND:
(e) = SCSI DUPSon DFCO - Bus4
(9 = SCSI DUPSon DFCO - Bus5
(g) = SCSI DUPSon DFC 1 - Bus6
(h) = SCSI DUPSon DFC 1 - Bus7

Figure 5. SCSI Disk Cabinet

POWERDISTRIBUTIONUNIT

Scsl Scsl
DFCO DFC 1

COOLINGUNIT

DUP 14 (k) DUP 15 (n)

DUP 10 (k) DUP 11 (n)

DUP6 (k) DUP7 (n)

DUP2 (k) DUP3 (n)

DUP 12 (j) DUP 13 (m)

DUP8 (j) DUP9 (m)

DUP4 (j) DUP5 (m)

DUPO(j) DUP 1 (m)

I
(CONVERSION)

O) = SCSIDUPSon DFCO - BUS o
(k) = SCSIDUPSon DFCO - Bus2
(m)= SCSIDUPSon DFC 1 - Bus 1
(n) = SCSIDUPSon DFC 1 - Bus3
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,.
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Tam Unit Frame

.

(-=

2.15 The tape unit frame (Figure 6) contains at least one tape transpoti (KS-22091 ) to
meet system requirements, but the frame contains space for two. Power (-48 V

and RTN) is provided from the PDF on two buses that terminate at twepronged,
polarized connectors at the top of the frame. The frame contains neither fuses nor
power units. The tape transport contiins fuses and power converters. This frame with
the tape transpoRs maybe replaced with the tapddisk cabhet through retrofit.

Power Distribution Frame

2.16 The PDF supplies only -48 V DC distribution. There are two mnfigurations of the
PDF and their use depends on the source of office power. The J86334B PDF is

used when office power originates from a battery plant. The J86344C PDF is used in
offices that have converter supplied -48 V DC. Both PDFs are illustrated in Figure 7.
Components of the PDF are listed below

= Filter fuse panel (ED-8294740, G2)

n Control panel (ED-82847-30, G1O)

m High-current fuse panel (ED-82947-30, G6) (used on J66334B only)

■ High-current fuse panel (ED-82947-30, G5) (used on J86334C only)

● capacitorPanel(ED-62847-30,G4) (used on J86334C oniy).

2.17 The PDF receives -48 V DC input on cable pairs (-48 V DC and RTN). Each fuse
panel is divided in half with each half receiving a dedicated bus pair. The high-

current fuse panel (ED-62947-30, G6) on the J86334B PDF and the high-current fuse
panel (ED-62947-30, G5) with the capacitor panel (ED-62847-30, G4) on the J86334C
PDF are used in offices that are equipped with the 300-megabyte disk drives. The
control panel is equipped with alarm and charging circuits to include a charging probe.

If-’
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Tape Tmneporl
KS-22091

with Fonnetter

Tape Traneport
K~22091

.

.-.

--m,

F@re 6. Tape Unit Frame
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CONTROLPANEL

mm
HIGH CURRENT FUSE PANEL

I&m 7. Power DMribution Frames

AC Power

n

*

l!+d

mm
HIQHWRRENT FUSE PAMEL

ma
CAPAC3TORPANEL

JaKu4c

2.18 The 3B20D computer requires standard AC electrical service. The customer
provides a local AC power panel and branch circuits that are individually

protected by cirwit breakers and terminated with designated receptacles. The
maintenance terminal and ROP require 120 volts singlephase, protected AC electrical
service. Data sets should also connect to this protected AC. The tape drive when

February 1992 Page 13
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mounted in the tape/disk cabinet requires AC power, not nemssarily protected
attempting current. Circuit breaker assignments within the AC pwer panel should be
selected to balance the currents on ezch phase.

Receptacles

219 System devices that connect to the AC line are equipped with flexible cords
terminated in standard plugs. Receptacles that terminate branch circuits must be

of the isolated-ground type (the grounding terminal does not make contact with the
mounting yoke). It is recommended that the isolatedground feature be made easily
recognizable by use of orange-colored or clearly-labeled receptacles. Nonsystem
equipment, (for example, floor polishers, tools, appliances, and so forth) shall not be
plugged into these isolated-ground receptacles. Adherence to these recommendatbns
will prevent certain types of electrical noise from interfering with system operation and
will eliminate potential hazards to equipment and personnel.

%gl&Point Ground

2.20 The 3B20D computer must be grounded using a singh+point ground. A single-
point ground system assures that the computer system connects to a building

ground at one and only one point and that all system grounds are bonded to this point.
A single-point ground system also eliminates ground loops and guarantees that voltage
disturbances to the building’s electrical system caused by stray currents will not affect
the computer system. Atypical overhead single-point ground system is shown in
Figure 8.

Isolating The System

221 To protect the integrity of the single-point ground, an electrical conductor must be
insulated from all building grounds wherever it extends beyond the singlqoint

ground. Thus, equipment cabhets and frames must be insulated from the floor, air
conditioning duct work, suspended cable trays, lighting fixtures, etc. Likewise,
customer-supplied equipment which interfaces with the computer should also be
insulated from the floor and building grounds. This requirement also dictates the use of
isolatedground receptacles. With nonisolated-ground receptacles, the conduit itself
must be insulated from building grounds wherever it extends beyond the singlepoint
ground. This would bean extremely difficult condition to maintiln over the life of the
computer.

Framework Grounding

2.22 The mmputer system is grounded to the single-point ground in two distinct ways

■ Via the equipment ground (green wire) in each AC branch circuit

m Via a separate cabinet or frame ground.

223 The frame ground consists of a network of mnductors which connect frames to
each other and to splice plates wMch lead to the single-point ground. Frame

grounds are terminated in lugs crimped to the wire and bolted to the frame. The ROP
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and the maintenance terminal are adequately grounded using the ground (green wire) in
the power cord.

Raised-Floor Ground

224 -f3aked floors up to 100 feet by 100 feet must be grounded to the single-point
around via an insulated, stranded No. 6 wire crimped to the support grid at a

Iocatio; in the approximate oenter of the floor.

75DTHOUSAND
CIRCUIAR MILS

A
SINGLE-POINT

GROISUDWINDOW

./+’-

QROIND

v INSULATED
~lz..._?..

FROM PANELW

WILDING 10 sblu.mu

d/ LWUAL Ab WWCIT-. ..-.
TROIEJDED

,,, -.-

Pipe 8. Typical Overhead Single-Point Ground System

3. Functional Description

3.01 This part discusses the power components and power distribution within the
frames of the 3B20D Model 1 computer. Depending on the application,

differences exist in quantities of tape drives, disk drives, and other optional equipment.

February 1992
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Control Unit Frame

A. Direct Memo~ Access Input/Output Unit

3.02 The direct memory aams (DMA) 1/0 unit (JI Cl 29AA) oontains the interfaces to
connect the CU to various types of peripheral devices This unit permits rapid

transfer of blocks of data between peripheral device8 and main store (MAS)
independent of central control (CC). One dual 8erial channel and one DMA controller
(DMAC) are always required. Additional unit8 may be added to meet application
requirements. Power is routed to the DMA from a +5 V DC bus via fuse panel (ED-
4C181-S0, G4). Power is controlled by an ABB1 power svitch contained in MAS
module (MASM) O. Ckouit packs that makeup the DMA and l/O unit are shown with

fuse assignments in Table A.

Table A D* Memory Access Input/Output Unit

Looation

008
016
024
032
040
048

056

068
076
084

092

100

108

116

128
136
144
152
160
168
176

use u
Pilot
Fuse

70F
70F
70F
70F
70F
70F

70F

70F
70F
70F

70F

70F

70F

70F

70F
70F
70F
70F
70F
70F
70F

t (@l)

+5Voo
+5V01
+5V02
+5V03
+5V04
+5V06

+5V06

+5V07
+5V08
+5V09

+5V1o

+5V11

+5V12

+5V13

+5V14
+5V15
+5Vl 6
+5V17
+5Vl 8
+5V19
+5V20

=
Fuse

74D

74D

74D

74D

74D

clmllt
Peek

UN9

UN37

UN36

UN35

UN35

Load
Title

DualSerial
Channel

Dired Memory
AooeesController
DireotMemory
AccessController
DireotMemory
AcoessController
DireotMemory
AooeseController

Jobengineered
Jobengineered
Jobengineered
Jobengineered
Jobengineered
Jobengineered

Jobengineered

Job engineered
Job engineered

Job emrineared

Job engineered
Job engineered
Job engineered
Job engineered
Job engineered
Job engineered
Job engineered

J-’%.

.-%,

“?,
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B. Central Control Unit

.

f-..

,0

3.03 The central CU (CCU) (Jl C129AB) provides the high-speed logic, control, and
arithmetic functions required by the CU. The CC contains the data manipulation unit,

microstores, special registers, store address controller and translator, MAS update unit,
cache, and a maintenance channel (MCH). Power is routed to the CCU from a +5 V DC
bus via fuse panel (ED-4C1 81-30, G5). Power is controlled by an ABB1 power switch
contained in MASM O. Circuit packs that make up the CCU are shown with fuse
assignments in Table B.

C. Main Store Module O

3.04 The MAS is a dynamic, random-access, volatile,semiconductor memory. It stores
the instructions, information, and data necessary for the operation of the computer.

MASM O(JI Cl 29AC) consists of main store array (MASA) circuit packs and a MAS
controller that make up the computer memory. All MASA slots in this unit may not be used
depending on the application. An ABB1 power switch andaTN11 emergency action
interface (IX) circuit pack are also contained in this unit. The ABB1 controls power for the
CU frame. A section within theTN11 monitors various output voltages from the power
supplies. Power is routed to the MAS Ofrom a +5 V DC bus through fuse panel ED4C181-
30, G6. A +12 V DC and -5 V DC is also supplied from a 132AJ power converter when this
MASM contains TN14 MASAS. Circuit packs that makeup MAS module Oare listed in
Table C with their respective fuse assignments.

D. Main Store Module 1

3.05 This optional growth unit (Jl C129AD) may be located under MAS module O. This
unit has slots for 16 MASA circuit packs and, when equipped, requires the ED-

4C181 -G7 fuse panel. When equipped with TN14 MASAS, this unit also requires +12 V DC
from the 132AJ power unit. Power is controlled by the ABB1 power switch located in
MASM O. When MASM 1 is not equipped, the cooling unit is installed at this location.

February 1982 Page 17



AT&T 254-301-020. Isue 5

Table B. Central Control Unit

Looatlon

008

016

024
032
040
048

056

066

076

064

092

100

108

116

128

136

144

152

160

168
176

W UI

Pilot
Fuee

=

70F

70F
70F
70F
70F

70F

F

70F

70F

70F

70F

70F

70F

F

70F

70F

70F

70F

70F
70F

M._
Label

+5V21

+5V22

+5V23
+5V24
+5V25
+5V26

+5V23

+5V28

+5V29

+5V30

+5V31

+5V32

+5V33

+5V34

+5V35

+5V36

+5V37

+5V38

+5V39

+5V40
+5V41

Fuse

74D

74D

74D
74D
74D
74D

74D

T

74D

74D

74D

74D

74D

74D

z

74D

74D

74D

74D

Ch’outt
Pack

UN28

UN28B

UN28

UN18
UN48B
UN28B
UN28B
Vacant
UN22
UN22B
UN22C
UN44
UN135
LJN1
UNIC
UN23
UN23B
UN2
UN2B
UN3
UN3B
UN6
UN6B
UN45
UN43B
UN45
UN45B
UN21
UN21B
UN1O
UN1OB
UN1O
UN1OB
UN1l
UN1l B
UN34
UN133

me

WriteableMicroatore
MC4COOA1
WriteableMicrospore
MC4C077AIB
WriteableMicrospore
MC4C077A1C
WriteableMiorostore
4K Microspore
WriteableMicrospore
WriteableMiorostore
(For MLTS- UN16B)
MaintenanceChannel
Maintenarm Channel
MaintenanceChannel
WriteableMicroetore
WriteatrleMkrostore
Data ManipulationUnit O
Data ManipulationUnit O
DataManipulationUnit 1
DataManipulationUnit 1
SpecialRegisterO
SpecialRegisterO
SpecialReqister1
SpecialRegister1
Store DataControl
Store DataControl
Data ManipulationUnit O
Store AddressController
Store AddressTranslator
Store AddressTranslator
UtilityCircuit
MIlii Chwit

CacheControl
CaoheControl
CacheControl
oacheControl
oecheMemory
CacheMemory
Main Store Update
Main Store Update

LEGEND *1> DMERTOperatingSystem, Generic 1

Notes

61>

<Rl>

41>
~<Rl>
Job Engr
Job Engr

41>
41>
<Rl>
*1>
~<Rl>
CGl>
cG1><R1>
CGl>
~l>cRl>
41>
~cRl>
-1>
&l><Rl>
CGl>
=<R1>
CGl>
cG1><R1>
CGl>e
<Rl>
al>
@<Rl>
61>
-<RI>
*1>
-<RI>
*1>
-<R1>
61>
-<R1>
Job Engr
Job Engr

F-’%.

----i

..-”%-
- DMERTO&itiIW-S@em,Generic2
dtl> UNIXOpsrethg8yetern,Release1
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Table C. Main Store Module O

Location

008
016

024
032

040

046

056

062
068

f’-

076

084

092

100

108

116

122
128

136

144

152

160

168

176

LEGEND:

Fuse U

Pilot
Fuse

72A
70F

70F
70F

70F

70F

70F

70F
70F

70F

70F

70F

70F

70F

70F

70F
70F

70F

70F

70F

70F

70F

70F

‘All main

t (G4)

Label

+5V42
+5V43

+5V44
+5V45

+5V46

+5V47

+5V46

+12VA
+5V49

+5V50

+5V51

+5V52

+5V53

+5V54

+5V55

+12VB
+5V56

+5V57

+5V58

+5V59

+5V60

+5V61

+5V62

Load
Fuse

74C
74B

74A
74C

74C

74C

74C

74C
74C

74C

74C

74C

74C

74C

74C

74B
74C

74D

74D

74D

74D

74D

74C

Cirouit
Peek

ABB1
TN11

TN14
TN28
TN14
TN28
TN14
TN28
TN14
TN28

TN14
TN28
TN14
TN28
TN14
TN28
TN14
TN28
TN14
TN28
TN14
TN28
TN14
TN28

TN14
TN28
TN14
TN28
TN14
TN28
TN14
TN28
TN14
TN28
UN39

UN59
UN40
Vaoant

we arraysmaynotbe equippzd. .
cG1> DMERTOperatingSyetem,Generic1 .

Load

Title

PowerSwitch
EmergenoyAction
Interface

MainStoreArray
MainStoreArray
MainStoreArray*
MainStoreArray*
MainStoreArray*
MainStoreArray*
MainStoreArray*
MainStoreArray”
MainStore ModuleO
MainStoreArray-
MainStoreArray*
MainStoreArray”
MainStoreArray*
MainStoreArray*
MainStoreArray*
MainStoreArray”
MainStoreArray*
MainStoreArray”
MainStoreArray*
MainStoreArray”
MainStoreArray*
MainStoreArray”
MainStoreArrav*
MainStoreMod~leO
MainStore Array”

MainStore Array
MainStoreArray*
Main StoreArray”
MainStoreArray”
MainStoreArray*
MainStoreArray”
MainStoreArray”
Main StoreArray’
MainStoreArray”
MainStoreController
(MC4C036A1)
MainStoreController
Main StoreController

Notee

al>
CGl>
*1>
-<R1>
CGl>
~<Rl>
41>
-<R1>
For TN14sonly
CGl>

C(31>
=<RI>
CGl>
~<Rl>
CGl>
~<Rl>
61>
-<R1>
CGl>
* <Rl>
CGl>
-41>
For TN14sonly
*1>
~<Rl>
61>
~<Rl>
+1>
~cRl>
CGl>
cG=<R1>
CGl>
~<Rl>

CGl>
~<Rl>
61>

I ~<Rl>
> DMERT operating System, Generic 2
> LtNIX Operating Syetem, Release 1
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E. Cooling Unit

S.06 The oooling unit (J1C129AF) (Figure 9) forms air up through the CU frame. The
oooling unit contains three plug-in fan units. Eaoh fan unit oontains a fan, cmtrol

cirouits, an air filter, and a DC to AC inverter. A light emitting diode (LED) on the front Danel
indioates alarm status. The cooling unit is power~ by -48 ~ DC from the J1C129AE ~wer
unit and started by a signal from the ABB1 power switch. Input power to eaoh fan is
protected by fuses in the power unit fuse blook. In the absence of store module 1, the
cooling unit is installed directly under store mdule O.

0
FAN

ALARM

Cl

Figure 9. Cooling Unit

F. Power Unit

o 0
FAN FAN

ALARM ALARM

c1 n

J1Cl 29AF

The power unit (JI C128AE) (Figure 10) is the oentral point in the CU frame for all
power. It contains the following units:

Fuse panel assembly (EDAC187-30, GC).

182AJ plug-in power unit

Reference power unit (ED-4C1 88-80, Gl)

Telephone and teletypewriter jack unit (ED-4A134-80, G4).

Page 20
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n-w— — II ll$M%f#+

48VRF 48VFIOJO
II IIReference

Power Unit 132-type Power Unit

o 4C-188-30
l-c, Ik
I LL

00
ED-5A134
-3o, G2 II II lEmtzta

L (Fum9bbcksh0wn m8kd SQdqrru0

.. ---...,-

Figure 10. Power Utit

3.06 All six input bus pairs, designated A through F (-48 V DC and Rtn), from the PDF are
routed, via polarized plugs at the top of the CU frame, to this power unit. However,

bus A and bus B are filtered first through a filter unit (Jl C129AG) at the bottom of the CU
frame. These inputs are protected by fuses in the fuse panel assembly. Table D indicates
the fuses and their respedve loads.

3.09 The 132AJ power unit is a plug-in DC-to-DC mnverter which mnvefts the 48 V DC
input (bus B) to -5 V DC and +12 V DC outputs for memory power. The outputs are

monitored to determine a high or low voltage condition. The 132AJ power unit provides a -5
V DC signal to the ABB1 power switch as an alarm signal. An alarm lamp indicates a low
voltage fault. The outputs of the 132AJ are not required when the memory modules are
equipped with the TN28 MASAS.

3.10 The reference power unit (ED-4C188-30, G4) is a hardwired power converter that
houses a 203A1 power unit. The 203A1 unit mnverts the -48 V DC input (also Bus

B) and supplies reference voltages (+5VDCand+12 V DC) to the TNl 1 circuit pack. The
reference power unit receives a -48 V DC reference voltage (48 V56) from the ABB1 power
switch cirwit pack.

G. 244-Type Power Units

3.11 The CU frame may contain four 244C or three 244D power units. The 244C power
units are capable of 66 amperes output while the 244D power units can supply 90

amperes output. These units convert the -48 V DC inputs to +5 V DC parallel outputs to a
+5 volt bus that supplies power through the fuse panels to the various circuit packs in the
CU frame. The output of each of the 244-type power units is monitored by theTN11 EAl
circuit pack.

#’-

#’-
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Table D. Power Unit Fuse Assignments

SPARE

48VF1

48VF2

48VF3

48VPS

48VRF

48VAP

48VAG

48VOP

48V0

48V1 P

48V1

48V2P

48V2

48V3P

48V3

Type

.

70D

70D

70D

70C

70H

70F

70D

70F

74E

70F

74D

70F

74D

70F

70E

Load

Cooling unit O

Cooling unit 1

Cooling unit 2

ABB1 andTN11

Ref power unit

132AJ power unit (pilot)

132AJ power unit (load)

244C/D O(pilot)

244c/D o (load)

244C/D 1 (pilot)

244C/D 1 (load)

244C/D 2 (pilot)

244C/D 2 (load)

244C/D 3 (pilot)

244C/D 3 (load)

-,,

-----

-..
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Peripheral Control Frame

J% Input/Output Processor Basic Unit

3.12 This unit (J1C130BA) (Figure 11) is used to transfer, receive, and buffer data
between complementary peripheral devices and CC and DMA access. The IOP

basic unit is is divided into three sections a controller and two inputioutput communities (O
and 1). The controller portion consists of a dual duplex serial bus selector (DDSBS), a bus
interface unit, a microcontrol store, a peripheral interface controller (PIC), an IOP interface,
and an ABB1 power ewitch. Peripheral communities Oand 1 each contain a TN71 power
monitor circuit pack and provide four slots for PCs. Community Oconsists of a maintenance
TTY controller, a scan/signal distributor controller, a TTY controller, and a magnetic tape
controller, whioh are always required. Community 1 can be job engineered to meet
application requirements. Eaoh community and the controller portion of the IOP basic unit
receives power from 136H power convener installed dir~ly under their r~pective cirCui@”

Ig

v
A
c
A
N
T

Each ~lon also receives -48 V DC from the PC frame.
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~

v
A
c
A
N
T

~
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3
3
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u
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~
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N
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T
N
7
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T
N
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T
N
6
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T
B
B
1

~
T
N
3
2
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u
N
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~
T
N
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or

T
N
7
4
B

~
T
N
8
3
0

or

T
N
9
8
3
B

121-.
T
N
6
1

or

T
N
6
1
B

v
A
c
A
N
T

00000000000000000000000
46VD -12E1 +5V1o +5V9 46VC -12E0 +5V7 +5W +5V5 +5V3 +5V1 46VA

-48V1 +5V11 +12E1 +12VA -46V0 +5V8 +12E0 -46VB +5V4 +5V2 +5V0

@@ @ @@ @ @@@@@@

POWERCONVERTER POWERCONVERTER POWERCONVERTER
136H 136H 136H

COMMUNITY1 COMMUNITYO IOP CONTROLLER

Figure 11. Input/Output Processor Bssic Unit

Page 23February 1992



AT&T 254-301-020. Issue 5

3.13 Power (-48 V DC) for the IOP basic unit is routed from polarized plugs (bus B and C)
at the top of the frame to a terminal strip on the rear of the baSc unit. From the

terminal strip, 48 V DC is sent to each TN71 power monitor circuit pack, each 136H power
converter, and the ABB1 power switch. Each power lead is protected by fuses in the ED-
4C181-30, G1 fuse panel. The ABB1 power switch controls the application of power to the
IOP basic unit and, when equipped, the growth unit. The TN71 monitors output voltages
from converters and sequences vottage application during power up and voltage removal
during power down. The TN71 also produces a -5 V DC and a +12 V DC internally for
memory devices. The -48 V DC input to the TN71 is also routed to the backplane for use
by PCs in their respective immunities. The 136H power converter produces +5, +12, and
-12 V DC outputs for the circuit packs in their respective communities. However, the 136H
power converter in the controller section supplies only +5 V DC. Power is segmented in the
peripheral communities so that a community can be powered down without affecting the
remaining active portions of the IOP.

3.14 Power produced within the IOP is distributed as follows:

● 48 V DC to each community for TTY current loops when needed on PC circuit
packs.

● +12 V DC and -12 V DC to each community is available for synchronous and
asynchronous line drivers and receivers.

● +12 V DC and -5 V DC for each community from the TN71 for memory devices.

s +5 V DC to the controller portion and each community for circuit packs. Each +5 V
DC fuse protects the inputs to two circuit packs in the peripheral communities.

● +12 V DC for reference cirwits on the TN71 power monitor.

A fuse assignment list with respective loads is shown in Table E.

n.

“-%.
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Table E Input/Output ProcessorBasic Unit Fuse Assignments

Fuse Unit (Gl) Loed

Ckoult
Pack

Title NoteeLooetion Pflot
Fuee

Load
Fuea

008
016
023
031
039
047
054
062

-46VD
-48VI

-12VE1
+5Vl 1
+5Vlo

+112VE1
+5V9

+12VA

70C
70A
70A
74C
74C
70A
74C

136H
TN71

TN71

PC 1 Power Converter

PC 1 Power Monitor

PC 1 PowerMonitor
PC12, PC13
Pc 12, Pc 13
PC 1 PowerMonitor

spare

70F
70F

70F

PC1O,11,12,13
Job Engr
Job Engr
PC1O,11,12,13
Job Engr

-48C
48V0

-12VE0
+5V8

+5V7

12VE0
+5V6

-48VB

70C
70A
70A
74C

74C

70A
74C

70A

136H
TN71
TN71
UN32
UN134
UN33
UN33B
TN74
TN74B
TN63B
TN983B
TN71
UN25

UN25B

136H

PCOPowerConverter
PC 1 PowerMonitor
PC 1 PowerMonitor
MagneticTape Cent
MagneticTape Cent
ScanSignalDlstCent
scan SignalDistCent
lTY Controller
TIV Controller
MaintenancellY Cent
Maintenance71Y Cent
PCOPowerMonitor
Input/OutputMicro-
ProoeeeorInterface
Input/OutputMicro-
ProceeeorInterfaoe
Cent PowerConverter

070
076
065
093

101

109
116

124

70F

70F

70F

PC 10,11,12,13
*1>
-CRl>
cGl>-
CRl>
+1>
-CRl>
&l>-
CRl>
PC00,01,02,03

+1>

eel>

132

139
147
155
163

170

178

70F

70F
70F
70F
70F

70F

+5V5

+5V4
+5V3
+5V2
+5V1

+5V0

FAN

74C

74C
74C
74C
74C

74C

70A

TN61
TN61B
TN84

TN70
TN70B
TN69

TN69B

PeripheralInterfaceCent
PeripheralInterfaoeCent
MicrocontrolStore

Bus InterfaceCent
Bus InterfaceCent
DupiesDuelSerial
Bus Selector
DuplexDualSerial
BusSelector
CoolingUnit

CGl>
~<Rl>
CGl>
vacant
vaoant
al>
cGl>-

CGlw

acRl>
(-48VA)

PC= peripheral community(slot)LEGEND:
cG1> DMEFIT OperatingSystem,Generic 1
cG> DMERToperatingSystem,Generic 2
cR1> UNIX OperatingSyetem, Release 1
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B. Input/Output Processor Growth Unit

3.15 The IOP growth unit (JI Cl 30BB) (Figure 12) provides two communities of four PCs
each which may be added to the IOP basic unit. This growth unit mntains two 136H

power converters and two TN71 power monitor circuit packs to support the peripheral
communities. Input power (-48 V DC) is routed from a terminal strip on the rear of the IOP
basic unit. The ABB1 power switch in the IOP basic unit mntrols @plication of power for
this growth unit. The 136H power converters and TN71 power monitors handle the same
voltages as in the IOP basic unit,

mm mfi twA m9 run rim nm n7n n-m rwnm *m ~na 14a

A J
7 7 POWER CONVERTER

1 v v ~ 136H
x

v
A A COMMUNITY 3

c c c
A

:
A A

N
A

N N
T

N
T T T

P P P P P P P P POWER CONVERTER

c c c c c c c c 136H
3 3 3 3 2 2 2 2 COMMUNITY 2
3 2 1 0 3 2 ? o

0000000 0000000
48VF -12E3 +5V16 +5V15 -48VE -12E2 +5V13 +5V12

-48V3 +5V1 +12E3 -48V2 +5V14 +12E2

Figure 12 InputK)utput Precessor Grewth Unit

c cooling unit

3.16 The cooling unit is identical to the cooling unit in the CU frame. It reoeives 48 V DC
from the IOP basic unit and is controlled by the ABB1 power switch. When the IOP

growth unit is not used, the cooling unit is installed directly below the IOP baeic unit.
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D. PortSwitch Unit

3.17 The port switch unit (J1C130BC) (on PC frame 1 only) contains two port switch
subunits and may contain scanner signal distributor interface circuit packs. The port

switch subunits (one for the maintenance terminal and the other for the ROP) automatically
switch these units to the active maintenance teletypewriter mntrolier in the basic IOP.
Controls are available to manually switch these units. The port switch unit receives -48 V
DC from the polarized plug (bus D) at the top of the peripheral control frame. It is protected
by local fusing on a fuse panel assembly on the port switch unit. The optional scanner
signal distributor interface circuit packs connect system alarms to office alarms and require
no power. The port switch unit is shown in Figure 13.

040 05S 072 092 10S 124.
b

I Im ,, r -9

v FUSEPANELASSEMBLY
ED-4C2S30 G1 v

FUSETYPE OPTIONAL
70A1-1/3AMP

Pigure 13. Port Switch Unit
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E. SMD Disk File Controller Unit

3.18 The storage module drive (SMD) interf~e DFC unit (J1C130AC) (Figure 14)
transfers large blocks of data between secondary~torage MHDs and the CU

memory over the DMA channel. The DFC consists of a fixed and writeable microcontrol
store, PIC, parallel serial data interface, MHD control, MHD da~ clock, BIC, DDSBS, Dower
monitor, 133J power converter, and an ABB1 power switch.
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‘14.1 ‘1 6.1
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@Fyo@@

F17.0
F14.O . F16.o

(OONNECTORBLOCKS)

~

Figure 14. SMD Disk IWe Controller Unit

3.19 Power (-48 V DC) for the DFC unit is routed from polarized plugs (bus A) at the toi)
of the frame to a terminal strip on the rear of the unit. From”th; terminal-strip, -48’V

DC is sent to the TN73 power monitor circuit pack, the 133J power mnverter, and the ABB1
power switch. Each power lead is protected by fuses in the EMC181-30, G3 fuse panel.
The ABB1 power switch controls the application of power to the DFC unit. The TN73
monitors output voltages from the converter.

3.20 Fuse assignments with their respective loads are shown in Table F.

.fi- ..

.-’%,,
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Table F. SMD Disk Fde Controller Unit Fuse Assignments

Fuse Unit (G4) Load

Load
Fuse

Looetion” Pilot label

F1.1/O

F2.lm

F3.lm

F4.lm
F5.lm

F6.lKI

Clmult
Pack

TN62

TN62
TN68
TN18
TN62
TN68
TN18

TN61B
TN20
TN56

TN65B

Title

008

018

70F 74D

74D

74D

74D

74D

Miorooontrol Store

Vaoant

Miorocontrol Store

Miorooontrol Store

Writeable Microoontrol

Miorooontrol Store

Miorocontrol Store

Writeable Miorocontrol

vaoant

Peripheral Interface Cent

Peripheral Intetiace Cent

Parallel Serial Data

Interface

Parallel Serial Data

Interfaoe

41>
-al>
*1>
61>

*1>
+1 w
<RI>

cGl>cGb
<Rl>

41>

-al>

70F

028 70F

038
046

056

70F
70F

70F

70F F7.lm

F8.1/O

F9.lm

Flo.lm

F1l.lm

F12.lm
F13.lm
F13A.110

F14.lm
F15.1/O
F16.1/o
F17.1/O

74C

74C

74C

74C

74C

74C

TN64

TN64B

TN64

TN64B

TN63
TN63B
TN70
TN70B
TN69

TN69

ABB1
ABB1
TN73
133J

Moving HeadDisk
DataClock
MovingHeadDisk
DataClook
MovingHeadDisk
DataClook
MovingHeadDisk
DataClook
MovingHeadDisk Cent
MovingHeadDiskCent
Bus InterfaceCent
Bus InterfaceCent
DuplexDualSerial
Bus Selector
DuplexDualSerial
BusSelector
Spare
Spare

TerminalStrip

CGl>

-CRl>

41>

CGaal>
+1>
+>431>
CGl>
-&l>

41>

-+1>

076 70F

084 70F

70F

100 70F

108
116
124

70F
70F
70F

70F
70F
70F
70F

74C
74C
74C
74C

PowerSwitch
PowerSwitch
PowerMonitor
PowerConverter

(+5 V DC)
(-48 V DC)
(-48 V DC)
(-48 V DC)

142
162
170
178

LEGEND cG1>DMERToperatingsystem,Genertc1
- DMERToperatingsystem,Generic2
41> UNIXopereting system, Release 1
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Tape/Disk Cabinet

A Power Distribution Unit

3.21 The PW (J1C188AB) (Figure 15) contains, when the tape/disk cabinet is fully
equipped for eight disk drives, eight polarized input jacks, eight terminal blocks, and

four fuse biooks. The PDU is oonfqured to match power feeders and fuses with the number
of disk drives mounted in the oabhwt. Power (-48 V DC) is distributed to each power switoh
and eaoh power supply. A tape drive, when mounted in this cabinet, is powered by 120 V
AC from a local ac power panel. Fuse assignments for various configurations of the
tape/disk oabinet are shown in Table G.

CulJuxnmx)cun %JJcmmmm

Emlmnzlk?al
FRONT VIEW

Figure 15. Power Distribution Unit

‘-%.
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Table G. TapdDisk Cabinet Fuse Assignments

Bus I Label
PowerSwitch074)56
Powersupply 16-012

power Switch07-128
PowerSupply16-176

Powerswitch 23-056
PowerSupply32-012

power switch 23-128
power &J@y 32-176

c

G

D

H

PowerWitch 39-056
Powersupply 48-012

Powerswitch 39-128
power SU@y 4E176

Powerswitch 55-056
Powersupply 64-012

PowerSwitch55-128
PowerSUWY 64-176

Type/Ampe Moving Heed
Disk (MHD)

70FJ.257WDum
70FI.2574D11OA

70FI.257WDum
70FI.2574D11OA

70FI.257WDum
70FI.2574D/1OA

70F/.257WDum
70FI.2574DI1OA

70FI.257WDum
70FI.2574D/1OA

70FI.257WDum
70FI.2574D11OA

70FI.257WDum
70FI.2574D11OA

70F/.257WDum
70FI.2574DII OA

8t/12*$

lot/14*

“EquippedmtePeMiekcebinetwithorwilhout@e drive.

tEquippedinsecondtape/disktinet.

$Eq@@ h third@e/diskcabinet

February 1992
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1lt/15*
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B. Power Supply

3.22 The power supply (KS-22897) receives the -48 V DC from the PDU and supplies
multiple DC outputs to operate a dedkated 340-megabyte disk drive. Internally

generated voltage alarms are sent to the power switoh. The faceplate of the power supply
is shown in Figure 16. (The local power switch in the center of the power supply is
disabled.)

@
1

9
CBI
MAIN

o 12A

1 CB2
*4V

‘PUSHo10
RE~

ISWITCH FUNCTIONIS
OEFEATED WHENE)(T.
POWERSWITCHIS USED

IEI$1
LOGC

llgure 16.Power Supply Faceplate
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C Power Switch

3.23 A dedicated power switch (ED-4C481 ) is used for manual control of the disk drive.
Controls request the system to remove and restore the disk drive to and from

service, power up and power down, lamp test, and alarm cutoff. Indicators provide status.
Alarms from the disk drive and power supply and alarms generated internally are indicated
on the faceplate and sent to the office alarm system. The faceplate of the power switch is
shown in Figure 17.

00000

Figure 17. Power Switch

Movimz Head Disk Frame

A. Disk File Inverter

3.24 Each disk file inverter (ED-4C172-30) rec8ives -48 V DC power from a dedicated
50-ampere fuse in the PDF and supplies 208 volt pseud~sine wave power to the

300-megabyte disk drives. Due to the high current involved, -48 V DC power is connected
directly to the input terminals of the disk file inverter. The disk file inverter contains two
cooling fans (one AC and one DC) with filters, a thermal switch detector, a fuse, and two
plug-in circuit packs. One circuit pack contains the microprocessor and control circuitry
while the other mntains the siliconumtrolled rectifiers used for generating the output AC
power. An interlock switch is provided which removes power from the circuit pack area
when access to the circuit pack is required. The disk file inverter with the air filters removed
is shown in Figure 18.

e’
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REMOVEBEFORE

m
OPENING

@

laWARNING

J
M Fll F mnfcmi-cD C-17ZW!... . .. . . . -., ,-, ,-— ,.==

Em ?~?w!lEm16
F 18

E-79 n P
.

I viii%
II I

Figure I& Disk FiIe !nverter and Power Control Panel

B. Power Control Unit

3.2S Power for the disk drives is delivered from the disk file inverter through the power
control panel (J1C131AA). The power control panel also contains a power switch,

ED-4C479, which is the focal point for controlling the inverter and the disk drive. The power
switch contains scan and SOPSthat forward alarm conditions and permit software control.
The front panel applies or removes power via ON and OFF switches, requests the system
to remove or restore the disk drive to or from seMce via ROS/RST switch and tests lamps
or retires hardware alarms via the alarm wtoff/test (AC)/T) switch. The MOR switch is used
in an emergency to immediately remove power. Indicators on the power switch reflect
status: OFF indicates power is removed from the disk drive, ALM indicates an alarm
condition, 00S indicates out of service, RQIP indicates a software request is in progress,
and the ROS indicates a request to remove the disk drive from service. The power CU is
shown in Figure 20.

.?.
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,y=

SCSI Disk Cabinet

A Power Distribution Unit

3.26 The PDU (JI C147BE) contains the same components (input jacks, fuse blocks, and
terminal blocks) in the same arrangement as shown in Figure 17. The J1C147BE

PDU is configured to match power feeders and fuses with the number of disk drives and
other units that may be mounted in the cabhet. Power (-48 V DC) is distributed to each unit
as shown in Table H.

B. SCSI Disk File Controller Unit

3.27 The SCSI DFCS are present in the SCSI disk cabinet only in the growth and
conversion configurations. A SCSI DFC consists of the DDSBS (TN69) and a two

circuit board host adapter (UN294 and TN21 16). Power (-48 V DC) is supplied by the SCSI
disk cabinet PDU to a 495FA power unit and is mntrolled by a TN6B power switch.

c coolingunit

3.28 A cooling unit is mounted in the SCSI disk cabinet when SCSI DFCS are present.
The cooling unit consists of two fan trays, with two fans and an air filter per tray.

Each fan tray is supplied 48 V DC from the PDU. The cooling unit has power controls and
alarm indicators on the front panel.

P
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Table I%SCSI Disk Cabinet Fuse Assignments

Fuaa

Bus

A

c

o

F

G

J

“001

DISKW
DISK24-045
DISK 11-045
DISK28-045

DISK 15-045
DISK32-045
DISK 19045
DISK36-045

DF~ SUPPLY
DFC” SWITCH
FAN CTL O
FANOA&B

FAN OA&B
FANCTL 1
DFCt SUPPLY
DFCt SWITCH

DISK36-134
DISK 1%134
DISK32-134
DISK 15-134

DISK26-134
DISK 11-134
DISK24-134
DISK0S134

t lor3

Looatlon

F4/F4A
F31F3A
F21F2A
FIIFIA

F61F8A
F7/F7A
F61F6A
F51F5A

F121F12A
FllffllA
FIOtFIOA
F91F9A

F161F16A
F151F15A
F141F14A
F131F13A

F201F20A
F191F19A
F161F18A
F171F17A

F241F24A
F231F23A
FWF22A
F211F21A

Typo

74B170F
74BnoF
74Bi70F
74B170F

74B170F
74BROF
74Br70F
74B170F

74W70F
72A170C
72A170C
74C170F

74C170F
74C170F
74C/70F
74D170F

74B170F
74B170F
74B170F
74B170F

74Bi70F
74Bi70F
74B170F
74BROF

3AI.26A
3W.25A
3AI.25A
3N.25A

3AJ.25A
3AI.25A
3#V.25A
3A1.25A

10AI.25A
Dum/3A
Dum/3A
5N.25A

5AI.25A
Dum/3A
Dum13A
10AJ25A

31V.25A
3N.25A
3A125A
3A/.25A

31U.25A
3AI.25A
3AI.25A
3AI.25A

Unit

DUPO
DUP2
DUP4
DUP6

DUP8
DUP 10
DUP 12
DUP14

DFC” PwrSup

DF~ PwrSw
Fan OCtrl
Fan OA&B

Fan OA&B
Fan 1 CM
DFCt Pwr Sw
DFCt Pwr SW

DUP15
DUP13
DUP 11
DUP9

DUP7
DUP5
DUP3
DUP 1

Losd

006045
024-045
011445
026-045

015-045
0324345
019-045
03W45

05S016
056-024
047416
047-038

047-128
047-104
0s112
056-104

036-134
019-134
032-134
015-134

028-134
011-134
024-134
006-134

“-y

.-m,,
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D. SCSI Disk Unit Package

3.29 The SCSI disk unit package (DUP) contains the power supply {CGG2), a power
switch (CGG1), the disk drive, and a cooling fan. The power supply receives the-48

V DC from the PDU and supplies two DC outputs (+5 V DC and +12 V DC) to operate a
dedicated SCSI disk drive and the cooling fan. The +8 V DC goes through the power
supply for input power to the power switch.

3.30 A dedicated power switch is used for rhanual control of the disk drive. Controls send
requests to the computer to remove and restore the disk drive from and to service,

power up and power down, lamp test, and alarm cutoff. Indicators provide status. The
controls and indicators are available through the front panel of the DUP The power switch
monitors the outputs of the power unit and generates alarms when output voltage drops.
The cooling fan has a fan performance sensor which is monitored by the power switch to
generate an alarm if the fan fails.

3.31 Alarms are indicated on the faceplate and are sent to the office alarm system. A low
voltage alarm turns off power. A fan alarm will turn off power only when the DUP is

out of seMc%. The front panel of the SCSI DUP is shown in Figure 19.

F@re 19. SCSI Disk Unit Package

?=

?“-’
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Power Distribution Frame

A Filter Fuse Panel

3.32 The filter fuse panel [ED-82847-80, G2) is a distribution panel with positions for 48
load fuses and 48 indicator fuses in parallel. The filter fuse panel is divided in half

with each side containing 24 load and 24 indicator fuses, three filter capacitors, and an
alarm LED to indicate blown fuses. There are also three filter fuses and three LEDs that
monitor the cap~itors on each side. A discharged capaoitor will light the LED and will
produoe a minor alarm. Each of the 24 indicator fuses connect to a oommon panel alarm
LED in each of the upper comers of the panel. These indicator fuses have a rod that
protrudes from the fuse cap when the fuse blows. A blown fuse will cause a major alarm.
Alarms are oonnected to the oontrol panel. The filter fuse panel is shown in Figure 20.

B. Control Panel

.-’%.

3.33 The control panel (ED-82847-XI, G1O) consists of two plug-in, modular oircuit packs;
an alarm module and a charging ckuit module. Each is fused and contains controls

and indicators. A charging probe is used to charge filter oapaoitors. The control panel is
shown in Figure 20.

-%,,

.7--%.

‘-%,
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Figure 20. Filter Fuse Panel and Control Panel
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C High-Current Fuse Panels

3.34 The high-current fuse panel (ED-82947-30, G6) is used only on the J86334B PDF to
supply 50-amp current to inverters for the 300-megabyte disk drives. This panel has

a capacity for eight fuse blocks with each containing a 50-amp fuse and an indicator fuse.
The indicator fuse is visible from the front. This panel is divided in half with e~h side
receiving a dedicated -48 V DC and return cable pair from the battery plant. Each side
con~ins four fuse blocks and three capacitors connected across the input bus and return.
Each capacitor is monitored by a LED. The indicator fuses are tied together to a common
panel alarmLED in the upper corner. Alarm conditions are sent to the control panel. The
high-current fuse panel (ED-62947-30, G6) is shown in Figure 21.

3.35 The high-current fuse panel (ED-62947-30, G5) is used only on the J66334C PDF
and requires the capacitor panel (ED-82947-30, G4) to stabilize the bus voltages.

The ED-82947-3(I, G5 panel has a capacity for eight fuse blocks with each con~lning a
50-amp fuse and an indicator fuse. This panel is divided in half with each side receiving a
dedkated -48 V DC and return cable pair from the battery plant. Each side con~lns four
fuse blocks. The indicator fuses are tied together to a common panel alarm LED in the
upper comer. Alarm conditions are sent to the control panel. This higharrent fuse panel
is used to power inverters for 300-megabyte disk drives. The high-current fuse panel (ED-
62947-30, G5) is shown in Figure 22.

3.36 The capacitor panel (ED-82947-30, G4) contains 16 high-value capacitors, eight on
each half. This panel is used on the J66334C power distribution frame only. The

eight capacitors on the left are tied to the left-hand bus bar. Conversely, the eight
capacitors on the right connect to the right-hand bus bar. The capacitors on each side are
paralleled, each protected by a dedicated indicator fuse. A LED on each side of the
capacitor panel indicates that one or more of the eight capacitors have generated an atarm
that is also sent to the control panel. An extended fuse rod on the indicator fuse indicates a
capacitor that has discharged. The capacitors on each half are filters and hold the bus
voltage to an acceptable level. The capacitor panel (ED-82947-30, G4) is shown in
Figure 22.
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4. Theory of Operation

,4-+.

4.01 The theory of operation for power systems will deal with power distribution to
include mnverter and inverter operation and alarms.

Power Switches

4.02 Each of the functional units in the computer requires its own control/display
facility; this is necessary to turn unit power on and off, display power and alarm

states, and provide out-of-service (0SS) request and display features. These facilities
are a common circuit arrangement and are found on the unit power switches. Although
not identical, the power switches contain common switches and LEDs that result in the
same actions. The power switches for the various units are listed below

■ Control unit - ABB1

■ SMD Disk file controller - ABB1

■ Input/output processor- ABB1

■ 340-megabyte disk drive power switch - ED- 4C481

■ Disk file inverter - ED-4C479

● SCSI Disk File Controller - TN6B

■ SCSI Disk Unit Package - CGG1

4.03 These power switches contain controls and indicators to control the application
and removal of power and to indicate status. Power maybe manually turned on

and off. Power may be removed from the unit by simultaneously pressing the OFF and
manual override (MOR) switches, but the MOR switch is used only during emergencies.
When power is removed, the OFF LED will light. Pressing only the OFF switch will not
power down the unit when the unit is in service. The unit maybe powered up by
operating the ON switch, and the OFF LED will extinguish. Power alarms maybe retired
and the LEDs tested by operating the alarm cutoff/test (ACO/T) switch. A power alarm
is in effect when the ALM LED is lighted.

4.04 Each power switch interfaces the system through two scan (SCX and SCY), two
signal distributor (00S and RQIP), and two alarm (MJ and PA) points. Each

scan and alarm point consists of an isolated metallic contact. An active (1) state

appeafs as a resistance of leSSthan 200 milliohm whilethe inactive state (0) appears
as an open circuit. The scan point (SCX) monitors requests (ROS and RST) while scan
point (SCY) monitors the status (power on/off and alarm fault). The MJ alarm point
closes when the system powers a unit down and remains closed until the ACO~ switch
is depressed. When power is left on in the presence of a fault, both MJ and PA alarm
points close. The MJ point remains closed until the ACOfl switch is depressed or the

fault is cJeared. Scan point and alarm point states are shown in Table L
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A

Table I. Scan Point and Alarm Point States

Condition

Normal in service

Request out of service

Manual pwwer off

System power off

Major fault present*

Minor fault present*

●When poweringup.

-t-

Scx SCY

00

1 0

1 1

1 1

0 1

0 1 7
MJ PA

00

00

00

10

11

01

4.05 The signal distributor mints (SDPS) act on requests and provide the svstem
respm-w. An active (1) state of the RCIIP SDP indicates-system ackn~vdedgement

that a request for removal or restoral of the associated unit has been made. If the request
is granted, the RQIP point will become inactive (0) state. If it is denied, the RQIP point will
intermittently flash for a few seconds, then etilnguish. The 00S SDP becomes active
when the unit has been taken out of service. States of SDPS are shown in Table J.

Table J. Signaf Distributor Point Statee

Condition RQIP 00s
Normal in service o 0

Request remove from service 1110
Request restore to service II 1 1
Remove request denied

I “=h I 1
Restore request denied IFlash

Remove granted o

Power Distribution

1

1

I% Power Distribution Frame

4.06 All direct current power for the 3B20D computer mmes from a power distribution
frame (Figure 22). A dedicated -48 V DC is supplisd from the power plant or

convener to each half of each filter fuse panel and to each half of each high-current fuse
panel installed.

n%

.-%
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4.07 Six dedicated buses (A through H) supply-48 V DC from each half of the filter fuse
panel to polarized jacks at the top of the CU frame. The left side supplies CU Oand

the right side supplies CU 1. Likewise, three buses (A through C) supply power to
peripheral control frame Ofrom the left half of the filter fuse panel and four buses (A through
D) feed peripheral control frame 1 from the right half. Another bus is dedicated to the tape
unit frame.

4.08 Each power CU in the MHD frame is supplied with -48 V DC from the filter fuse
panel. The power CUS for even-numbered 300-megabyte disk drives are connected

to the left side and odd-numbered disk drives are connected to the right side. A!
installations retrofitted with the 340-megabyte disk drives, the same scheme is used to
supply -48 V DC to their respective power supplies. Specific buses are not designated for
specific units. Labels on the filter fuse panel are stenciled at installation to reflect fuse (and
bus) assignments.

4.09 High current (50-ampere) power for the 2000VA disk file inverters is furnished from
the high-current fuse panels. Disk file inverters for even-numbered 300-megabyte

disk drives are supplied from the left half of the high-wrrent fuse panel and disk file
inverters for odd-numbered disk drives are supplied from the right half in the same manner.
Fuse blocks on the high<urrent fuse panels are labeled to indicate assignment.

4.10 The maximum voltage drop from the battery plant to the input terminals should not
exceed 0.25 volt for a 80-foot run, 0.50 volt for a 120-foot run, or 0.75 volt for a 200-

foot run. The maximum voltage drop from the PDF to computer frames should not exceed
1 volt. There are no voltage regulating circuits on either PDF. Only blown fuses are
monitored.

A

r-’
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B. Control Unit Frame

4.11 Log/c Pourefi Logic power is provided using DC-t@DC converters as follows:
-,

m The 132AJ convener supplies -5.0 V DC at 0.25 amperes and +12.15 V DC at 10
amperes for memory. Later MAS arrays do not require these voltages.

■ The 203A1 converter provides +5 V DC and Al 2 V DC as reference voltages.
.

m The 244C converter supplies +5.125 V DC at 60.0 amperes as the main source of
logic power for circuit packs.

■ The 244D converter is a replacement for the 244C and can supply +5.125 V DC at
90 amperes. Three 244D mnverters can replace four 244C mnverters. -%

4.12 These power mnverters consist of an input filter, a switching power amplifier drive
circuit, a power transformer, output rectifiers, output filters, and mntrol circuitry.

They operate by converting a -48 V DC input to a chopped, pulse-width-controlled square
wave. The square wave is passed through a transformer, rectified, and each isolated DC
output filtered. Voltage stabilization is achieved by sensing the output or the summation of
several outputs and by using the sensed voltage to control the pulse width of the chopped
square wave.

4.13 The 244C/D and 132AJ power converters will shut down for a high- or low-output
voltage, high-output current, or a low-input voltage condition. An alarm indicator and

a low-voltage relay contact is provided on these converters. The 244C/D converters
contains a front-mounted on/off switch.

4.14 Powr Confmk Power control in the CU frame is provided by the ABB1 power
switch (Figure 23) together with a power monitoring circuit on the TN11 emergency

action interface circuit pack. The ABB1 power switch mntains the following controls and
indicators.

ON A momentary switch that applies power.

OFF A momentary switch that removes power provided the system has taken the unit
out of service.

OFF A red indicator that lights when the power is off.

ALM A red indicator that lights when a hardware fault has occurred.

00s A yellow indicator that lights when the system has taken the unit out of service.

RQIP A green indicator that lights during the time that the system is processing a
request to remove the unit from service or to restore the unit to service and
flashes for a few seconds then extinguishes if the request has been denied.

ROS A green indicator that lights when a request has been made (via the ROS
switch) to remove the unit from service.

ROS/RST A rocker (toggle) switch used to send a request to the system to remove the unit
from service or to restore the unit to service.

‘-=,
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ACOIT A rocker (toggle) switch used to retire a hardware alarm and test indicators.

MOR A momentary manual override switch that is used simultaneously with the OFF
switch to remove power from the unit in an emergency.

L
c1on

Figure 23. ABB1 Power Switch

LEQsN&
AWIT - NARMCUTOFF/TEST
AUA - URM

- MANuALOVERRIOE
:: - OIJTOFSERVICE
Ros - RECiJESTOUTW SERVICE
ROSfRSl-REOUESTOUTOFSERVIOS/

RESTORETO SEWICE
R(2IP - REQUESTIN PROQRE&

4.15 Power-Up Sequence: Refer to the block diagram of the CU frame power distribution
shown in Figure 24. Provided no alarms exists (PAAO and PACO) and fan units are

in place (CPPO), pressing the ON switch at the ABB1 power switch will start the power-up
sequence. The ABB1 supplies two initialization signals (INITO and INITDO), five start A
signals (STA10-50), one start B signal (STB1O),and one power start signal (PWRSTRT).
These signals ensure that power is supplied in the proper sequence. The initialization
S@dS are800 millisecond pulses, where= the sart sjgn~sremain~lve. whentheON
switch is depressed on the ABB1 power switch, the initialization pulse and the start A
signals go active simultaneously, while the start B signal begins 500 milliseconds later.
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4.16 The initialization signals stati the power-up sequence. They setup the circuitry for

the start signals. This allows the ABB1 power switch to be removed and reinserted
while -48 V DC is present without inadvertently enabling the converters. The INITO triggers
the TN11 monitoring circuits to send a PWRCLR signal to the special registers in the CC to
clear bus circuits. The INITDO signals the 244C/D converters.

4.17 The start A signals enables the 244C/D converters and starts the cooling fans. The
start B signal enables the -5 V DC and +12 V DC,memory voltages provided by the

132AJ converter. The +5 V DC output from the converters must be present for the memory

arrays before the -5 V DC and +12 V DC are applied from the 132AJ converter to prevent
damage. Internal circuitry within the 132AJ converter dso applies the-5 V DC before the
+12 V DC. (-5 V DC and +12 V DC are only required with theTN14 main store arrays.) The
203A1 converter is on whenever -48 V DC is applied and requires no sw signal.

4.18 The TNl 1 monitoring circuits continually check that voltages generated by the
244 C/D and 132AJ converters are within tolerance. They generate power clear and

bus power enable signals after voltages are statNized following the power-up sequence.
The TNl 1 monitoring circuits buffer the fan alarm signal from the cooling units to the ABB1
power switch. The TN11 has no power related indicators.

4.19 The OFF indicator on the ABB1 power switch, lighted in the power off state, will
extinguish when the power-up sequence is complete. If any alarms that preclude

sane operation exist, the ALM indicator lights and the CU remains powered down.

4.20 Power-Down Sequence: The OFF switch on the ABB1 power switch is interlocked
with a system-generated, 0SS circuit that prevents inadvertent removal of CU

power. Pressing the OFF switch causes no change in the state of the CU unless the 0SS
signal distribute point has lighted the 00S indicator. On power down, the statl B signal is
removed approximately 500 milliseconds before the start A signal. Thus, mnverters are
disabled in reverse order. The OFF indicator will light on the ABB1 power switch when the
power-down sequence is complete. In an emergency, the MOR switch can be depressed
simultaneously with the OFF switch to override the 0SS interlock, and the CU will power
down.
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C Peripheral Control Frame

Input/Output Processor

421 Logic Powc Logic power within the IOP basic and growth units (Figure 25) is
provided by 196N power converters. The 136N converters supply +5 V DC at 15

amperes, +12 V DC and -12 V DC at 1.0 amperes. The 136N power converter mnsists of
an input filter, a switching power amplifier drive circuit, a power transformer, output

rectifiers, output filters, and control circuitry. The 136N operates by converting a -48 V DC
input to a chopped, pulse-width-controlled square wave. The square wave is passed
through a transformer, rectified, and each isolated DC output filtered. Voltage stabilization
is achieved by sensing the output and using the sensed voltage to control the pulse width of

the square wave,

4.22 The 136N power converter will shut down for a high-or low-output voltage, high-
output current, or a low-input voltage. An alarm indicator, a low-voltage relay

contact, and a front-mounted, on/off switch is provided.

4.23 Powr ConZm/: Power mntrol for the IOP (basic and growth) unit is provided by an

A13B1power switch for the combined units together with a TN71 power monitor
circuit pack for e~h peripheral community. The ABB1 was illustrated and described earlier
in the CU section. The TN71 power monitor supplies -5 V DC and +12 V DC to the
backplane for PC memory voltages. The TN71 monitors the backplane to ensure that the
voltages generated on-board are present and within appropriate tolerances. The +5 V DC
logic voltage is also monitored since its presence is required to generate the other voltages.
Five LEDs are edge mounted on the faceplate of the TN71. These indicate:

+5 LOGIC When (red) that the +5 V DC logic from the 136N converter is out of
tolerance.

EIAOT When (red) that the +12 and -12 V DC are out of tolerance.

MEMOT When (red) that the -5 and +12 V DC memory voltages are out of
tolerance.

+5 REF When (red) that the +5 V DC reference voltage is missing. The presence
of the reference voltage guarantees the presence of the TN71 +5 V DC
logic power, the +12 V DC monitor circuit, and the-48 V DC input.

00s When (yellow) that the peripheral community is out of service.

4.24 The ACOfl switch on the ABB1 power switch tests the LEDs on the TN71. When an
out-of-tolerance condition is detected by the TN71 in any community, an OTO signal

is sent to the ABB1 power switch. The TN71 provides tighter voltage mntrol than the 136N
converter by using a voltage preregulator circuit. The output of the 136N converter is
compared with a +5.01 V DC reference voltage, amplified, and fed back to the 136N
converter. The +5.01 V DC is provided by a +6 V DC reference regulator and an extremely
accurate voltage divider.

.-,,

4.25 The -48 V DC for use by PCs is wired through the respective TN71; thus removal of
the TN71 will also remove the +8 V DC input to the PCs.
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4.26 Pom?r-Up Sequence: Refer to the block diagram of the IOP power distribution as

shown in Figure 25. Provided no alarms exist, pressing the ON switch at the ABB1
power switch will start the power-up sequence. The ABBI supplies start A signals (STAOO

,m through STA30) to start the fans and enables the 136N converters. The start signals reach
the 136N converters through the TN70 circuit pack in the IOP controller and the TN71 in

each community. This prevents the 136N mnverters from powering-up if the TN70 or any
associated TN71 in a community is missing. As soon as the +5 V DC logic power is
sensed, the TN71 on-board -5 V DC and +12 V DC memory power converters power up.
To prevent damage to memory devices, internal circuitry within the TN71 applies the -5 V
DC before the +12 V DC. The OFF indicator on the ABB1 power switch, lighted in the
power-off state, will extinguish when the power-up sequence is mmplete. If any alarms

P exist, the ALM indicator lights and the IOP remains powered down.

4.27 Power-Down Sequence: The OFF switch on the ABB1 power switch is interlocked
with a system generated, 0SS circuit that prevents inadvertent removal of IOP

power. Pressing the OFF switch causes no change in the state of the IOP unless the 0SS
signal distribute point has lighted the 00S indicator. On power down, converters are
disabled in reverse order. The OFF indicator will light on the ABB1 power switch when the
power-down sequence is complete. In an emergency, the MOR switch can be depressed
simultaneously with the OFF switch to override the 0SS interlock, and the IOP basic and
growth units will power down.

4.28 Power is segmented in the IOP so that any community maybe individually powered
down without affecting the remaining active portions. Since the start signal to each

136N converter is wired through the asswiated TN71 power monitor in each community,
removing the TN71 will power down that community. Likewise, removing the TN70 in the
IOP mntroller section will power down the mntroiler section. However, when the IOP
controller section is powered down, the entire IOP powers down as well.
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SMD Disk File Controller

4.29 Logic Powm Logic power within the DFC unit (Figure 26) is provided by a 133J
power mnverter. The 133J converter supplies +5 V DC at 40 amperes. The

133J power canverter consists of an input filter, a switching power amplifier drive circuit,
a power transformer, output rectifiers, output filters, and control circuitry. The 133J
operates by converting a-48 V DC input to a chopped, pulse-width-controlled square

wave. The square wave is passed through a transformer, rectified, and each isolated

DC output filtered. Voltage stabilization is achieved by sensing the output and using the
sensed voltage to control the pulse width of the square wave.

4.30 The 133J power converter will shut down for a high- or low-output voltage, high-
output current, or a low-input voltage. An alarm indicator, a low-voltage relay

contact, and a front mounted on/off switch is provided.

4.31 Power Contm/: Power control for the DFC unit is provided by an ABB1 power
switch together with a TN73 power monitor circuit pack. The ABB1 was

illustrated and described earlier in the CU section. The TN73 power monitor supplies -5

V DC to the backplane for memory voltages and generates a +12 V DC for use
internally. The TN73 monitors the backplane to ensure that the voltages generatd on-
board are present and are within appropriate tolerances. The +5 V DC logic voltage is
also monitored since its presence is required to generate the -5 V DC. Five LEDs are
edge mounted on the faceplate of the TN73. These indicate:

+5 LOGIC When (red) that the +5 V DC logic from the 133J converter is out of
tolerance.

EIAOT This indicator is disabled.

MEMOT When (red) that the -5 and +12 V DC voltages are out of tolerance.

+5 REF When (red) that the +5 V DC reference voltage is missing. The
presence of the reference voltage guarantees the presence of the

TN73 +5 V DC logic power, the +1 2 V DC monitor circuit, and the -48 V

DC input.

00s When (yellow) that the DFC is out of service.

4.32 The ACOIT switch on the ABB1 power switch tests the LEDs on the TN73. When
an outaf-toierance condition is detected by the TN73, an OTO signal is sent to

the ABB1 power switch.

4.33 Poww-L/p Sequence: Refer to the block diagram of the DFC power distribution
as shown in Figure 26. Provided no alarms exist, pressing the ON switch at the

ABB1 power switch will start the power-up sequence. The ABB1 supplies start A signals
(STA20 and STA50) to start the fans and to enable the 133J converters. The start
signal (STA20) reaches the 133J mnverter through the TN70 circuit pack in the DFC
and the TN73. This prevents the 133J mnverter from powering up if the TN70 or the
TN73 are missing. As soon as the +5 V DC logic power is sensed, the TN73 on-board
-5 V DC and+12 V DC power converters power up. The OFF indicator on the ABB1
power switch, lighted in the power-off state, will extinguish when the power-up
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sequence is complete. If any alarms exist, the ALM indicator lights and the DFC
remains powered down.

4.34 Power-Dtwwt Sequence: The OFF switch on the ABBI power switch is
intedocked with a system~enerated 0SS circuit that prevents inadvertent

removal of DFC power. Pressing the OFF switch causes no change in the state of the
DFC unless the 0SS signal distribute point has lighted the 00S indicator. On power-
down, the convener and power monitor are disabled in reverse order. The OFF
indicator will light on the ABB1 power switoh when the powerdown sequence is
complete. In an emergency, the MOR switch can be depressed simultaneously with the
OFF switch to override the 0SS interlock, and the DFC will power down.
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D. Tape/Disk Cabinet

4.35 The KS-22987 power supply (Figure 27) receives -48 V DC fused at the PDU at

F’ the top of the cabh’mt and supplies +5.1, -5.1, +24, -24, and +40 V DC to its
dedicated 340-megabyte disk drive. Input -48 V DC and the 324 V DC are protected
from overldad by circuit breakers. Except for the +40 V DC, all voltages are applied to
the disk drive on power up. The +40 V DC is applied when enabled (EN40V) by mntrol
circuitry within the disk drive. The disk drive also has internal circuits that monitor the +5
V DC input and other voltages generated on the mntrol board and signals the power
supply when these voltages become unreliable.

‘#-
4.36 The power supply front panel (see Figure 22) has a 12-ampere circuit breaker for

input power and two 5-ampere circuit breakers for W4 V DC. The front panel
also has a local power switch which is disabled, a green ON lamp to indicate the power

supply is active, and a red ALM lamp to indicate that a fault exists.

.

.

r-’

-48V

Power Switch

ED4C481

-5.lV
D

48V
PSENSE(Alarm) +24V

PowerSupply D
INVRA

-24V
9 KS22997 * W&megabyte

+40v
* DiskDrive

‘m “

P5VSENSE
EN40V

w
PA 1

To
AlarmCirouit

J

q+ To

RQIP

‘1

Soanner
00s SignalDistributor

F@re 27. 340-Megabyte Disk Drive Power Block Diagram

4.37 Power control for the power supply is provided by the ED-4C481 power switch
which in turn controls the 340-megabyte disk drive. Power for internal ckuitry in

the power switch is-48 V DC fused at the power distribution unit at the top of the
cabinst. The power switch is used as a remote control for the power supply. Provided
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E.

the -48 V DC circuit breaker is on and no alarms exist, pressing the ON switch on the

faceplate of the power switch sends an enabling signal (INVRA) to stari the power
supply. The power switch monitors the power supply for power faults (PSENSE),
removes power for a fault rendition, and lights an ALM LED.

4.33 The ED-4C481 power switch (see Figure 27) contains the following controls and
indicators:

ON

OFF

OFF

ALM

00s

RQIP

ROS

ROS/RST

ACOIT

MOR

A momentary switch that applies power.

A momentary switch that removes power provided the system has taken the
unit out of swvice.

A red indicator that lights when the power is off.

A red indicator that lights when a hardware fault has occurred.

A yellow indicator that lights when the system has taken the unit out of
service.

A green indicator that lights during the time the system is processing a
request to remove the unit from service or to restore the unit to service and
flashes for a few seconds then extinguishes if the request has been denied.

A green indicator that lights when a request has been made (via the ROS
switch) to remove the unit from service.

A toggle switch used to request the system to remove the unit from service
or to restore the unit to service.

A toggle switch used to reset a hardware alarm and test indicators.

A momentary manual override switch that is used simultaneously with the
OFF switch to remove power from the unit in an emergency. -

Moving Head Disk Frame

2000VA Disk File Inverter

4.39 The 2000VA disk file inverter is a power conversion unit that changes -48 V DC to
a 208 volt root mean square (RMS) pseudo-sine wave. The disk file inverter is

used in conjunction with the power CU. A block diagram of the disk file inverter and
power CU are shown in Figure 28. Components of the DFC are:

m

8

8

8

D

8

lnverter input and regulator

Transformer and transformer drive

Waveshaper (TM72)

Output -Ion

Fan control

Inverter control (TM482).
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F@m 28. 300-Megabyte Disk Drive Power

4.40 The inverter input and regulator include the -48 V DC input mnnections, high-
current rectifiers for the reflex regulator, and a filtering circuit. The transformer

drive consists of level-shifting and amplifyhg circuits to drive the transformer. The
transformer primary at 50 volts peak is stepped up to 300 volts peak on the secondary

winding. Five taps on the semndary furnish 150 volt square waves as inputs to the
waveshaper (TM72). Other taps on the secondary are stepped down for internal power.
Under microcontrol, the waveshaper (TM72) generates a pseudo-sine wave from the
square wave input by turning on rectifiers in a predetermined sequence. The inverter
control (TM482) contains drive, clamping, and regulator circuits. It samples the output
voltage, receives control signals from the power control unit, and monitors the DC fans.
The DC fans will continue to cool after the disk file inverter has been turned off. The
output section contains feed-through capacitors.
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4.41 The fan control consists of an AC fan, a DC fan, and control circuitry. The AC fan
cools the TM72 and TM482 circuit packs. The DC fan cools the main transformer

and the remainder of the disk file inverter. The fan monitoring circuits will power down
the disk file invefler and generate an alarm if the DC fan fails. A speed monitoring
arcuit is contained in the DC fan housing. If rotational velocity falls below 65 percent of
rated speed for more than 10 seconds, detection circuitry will signal a low condition.
This low condition is latched and will not reset until a power cycle occurs. A test switch
in the fan control allows the alarm circuit to be tested. This switch, located behind the
air filter, disables the fan motor as long as the switch is depressed. If the switch is
depressed longer than 10 seconds, the fan speed detector will signal the fan failure
condition. Release of the switch will restore the fan voltage; however, the alarm circuits
will not reset until a power down occurs. The disk file inverter must be power cycled to
reset alarms.

4.42 A thermal switch on the transformer secondary monitors temperature. This
switch will close, initiate an alarm, and shutdown the disk file inverter should an

over-temperature condition exist. If the temperature decreases below the thermal switch
reset point, the switch will close. The disk file inverter cannot be restarted until the
thermal switch has r~, therefore, a cooldown interval maybe necessary.

4.43 The power CU (Figure 28) is an interface between the disk file inverter and the
disk drive. It consists of a receptacle, a power switch (ED-4C479), and some

discreet high-power mmponents. Control signals from the power CU to the disk file
invefler consist of ON and OFF signals from the power switch, samples of the ac
delivered to the disk drive, and disk drive status. Connections from the power CU to the
disk drive carry the two AC power leads, a ground lead, and leads to the spindle motor
centrifugal switch, the main and start windings, and the start switch. A signal from the
disk drive to the power CU indicates that the disk drive has power. The power switch
(ED-4C479) handles the standard manual inputs and software functions via scanner and
SDPS.

F. SCSI Disk File Controller

4.44 The SCSI DFC power distribution is shown in Figure 29. The 495FA power unit
(495FA) converts the-48 V DC input from the PDU to +5 V DC logic power for

use in the SCSI DFC circuit packs. The TN6B power switch controls the 495FA power
unit. The output of the power unit is connected directly to a backplane segment and to a
screw-lug terminal at the side of the backplane. Before power can be applied, the TN6B
must have a converter interlock (DINTLO) signal that indicates the power unit is in place
and latched. This signal (ground) is available at the power unit. When the ON switch is
pressed, the TN6B sends a start (DSCTP and DSCTN) signal to the power unit and
sends a power clear signal (DPWRCLRO) to the UN294 host adapter. An alarm
condition in the power unit will send the DCALMO signal to the TN6B power switch.

4.45 The status indicators and controls of the TN6B power switch operate similarly to
the indicators and controls of the ABBI power switch.

>
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4.45 The host adapter, consisting of two circuit packs (UN284 and TN21 16) connects
to two SCSI buses. Each SCSI bus is terminated at each end by bus terminating

resistors. The UN294 supplies +5 V DC power to the terminating resistors on each
SCSI bus through diodes that provide disjunctivity -if +5 V DC to one bus is shorted, +5
V DC on the other bus is not affected.

I
4%FA

POWER UNIT C
DSCTP

m
DSCTN

[= — “+ 1

N48VDFC2 DCALMO
N48RDFC2

FRDM
DINTLO

POWER GRD4016

DsTmLmON
UNIT

qiyu’e 29. SCSI Disk File Controller Power Dhhibution

G. Coding Unit

4.47 The cuoling unit receives fused 48 V DC power from the power distribution unit
within the SCSI disk cabinet.

~ SCSI Disk Unit Package

4.48 The SCSI disk unit package (DUP) power distribution is shown in Figure 30. The
SCSI DUP contains a power supply (CGG2), a power switch (CGGI ), a disk

drive, and a cooling fan. Input -48 V DC is fused at the PDU at the top of the cabinet
and routed to the DUP. Within the DUP. -48 V DC is provided to the CGG2 and CGG1
circuits. The power supply converts the -48 V DC to =5 V DC and +12V DC which is
routed to the disk drive and monitored by the power switch. The fan is also powered by
+12 V DC and receives +5 V DC for a petiormance sensor. In the event of a fault, an
alarm signal will be produced.

4.49 The power supply regulates the +5 and +12 V DC. The power supply provides
low voltage protection, over-voltage protection, and output current limiting. In the

event of a fault, the power supply will shutdown and provide an alarm signal to the
power switch.

4.50 The status indicators and controls of the CGG1 power switch operate similarly to
the indicators and controls of the ABB1 power switch.
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4.51 The power system generates major and minor alarms when a fault ocours. A
power fault is indicated as follows:

m A lighted alarm LED on the faceplate of the unit power switch

■ An audible alarm (when equipped by the application)

m An alarm output message on the receiv~nly printer

● A flashing, reversed-video alarm label on the maintenance terminal.

A. Control Unit

4.52

■

■

The CU power control system (Figure 28) responds to the following alarm
conditions:

When the ABB1 detects a mnverter failure, a critical circuit pack is missing or the
-5 V DC is missing; causes a major alarm and shuts down the CU.

When the ABB1 detects a blown fuse, theTN11 detects the 203A1 converter
failure or a fan is missing; causes a major alarm, but does not shutdown the CU.

--%,

-%,

---.,
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s When theTN11 detects a voltage out-of-tolerance or the loss of the reference +5
V DC; causes a minor alarm. (This maybe wired to a higher priority alarm.)

B. SMD Disk File Controller

4.53

■

8

9

The SMD DFC power control system (Figure 29) responds to the following alarm
conditions

The TN73 detects blown fuse, loss of +5 V DC logic voltage, loss of reference +5
V DC voltage; causes major alarm and shuts down the DFC.

The ABB1 detects converter failure, fuse alarm, or loss of-5 V DC; causes major
alarm and shuts down the DFC.

The TN73 detects voltage out-of-tolerance; causes a minor alarm.

C. Input/Output Processor

The IOP power mntrol system (Figure 25) responds to the following alarm
renditions:

The ABB1 detects converter failure, a blown fuse, or a TN70 interlock missing;
causes a major alarm and shuts down the IOP.

The TN71 detects a converter failure, a blown fuse, or the ABB1 detects a TN71
interlock missing; causes a major alarm and shuts down the peripheral
community but does not power down the IOP.

The TN71 detects a voltage out-of-tolerance; causes a minor alarm. (This can be
wired to a higher-priority ~arm.)

D. Power Distribution Frame

4.55 The alarm circuits for the PDF are shown in Figure 31 and are discussed in
subsequent paragraphs.

Alarm circuitED-82949

4.56 A major alarm is generated when any of the load distribution fuses blow.
Actually, the low- current indicator fuse in parallel with the load fuse generates

the alarm signal. The major alarm signals are ORed to energize a relay on the alarm
circuit pack. When the major alarm relay is operated, two sets of contact closures are
provided: one set for office alarm use and one set for scan point monitoring. A major
alarm is continuously generated from the alarm circuit pack until the fault is corrected or
until the blown indicator fuse is removed. A major or minor alarm causes an
incandescent lamp at the top of the PDF to be lighted.

4.57 A minor alarm is generated when a filter capacitor fuse blows or when a fuse
blows on the control panel. All of the minor alarm signals are ORed to the alarm

circuit pack. A major or minor alarm causes a dedicated LED to light on the panel
containing the fuse. Operathg a minor alarm relay generates a contact closure to the
scan point monitoring circuit.
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4.58 The minor alarm may be turned off by momentarily pressing the alarm cutoff
switch (ACO SW) on the alarm circuit pack. An ACO LED on the alarm circuit

pack is lighted at the same time. A minor alarm may also be removed by correcting the
source of the alarm. Fuses FF1 and FF2 on the control panel are ORed to provide -48
V DC power to the plug-in afarm panel and the charge circuit board. The charge circuit
board is protected by FF3. Fuses FF1 and FF2 contain a visual blown-state indicator
only should both fuses blow, the alarm generating and capacitor charging circuits will
not function.

Capaator Charging Circuit ED-82959

4.59 The capacitor charging circuit limits inrush current to individually precharge the
input capacitance of e~h load protected by the 20-ampere fuses on the filter

fuse panel. A pull-out charge probe (reel mounted) is used to precharge the 20-ampere
fuse protected loads through the indicator fuse holder. A CAP CHG (capacitor charge)
switch must be pushed to actually charge a load. Load and/or indicator fuses must not
be installed until after the load is charged. The load fuse is installed first after charging,
the charging probe is removed, and then the indicator fuse is installed. A CAP CHG
TEST switch is depressed to test the circuit prior to inserting the charge probe in a fuse
holder. The CAP CHG LED should light momentarily. This indicates that the charging
circuit is functkming. When the probe is inserted, the CAP CHG TEST switch is
depressed and its associated LED should light and then extinguish. On the same
charge circuit panel, a LOAD FAULT LED will light after 30 seconds of charging (CAP
CHG TEST switch depressed), which indicates that 2.5 amperes of charge current is
being drawn from the charge circuit. Futiher charging should not be attempted. When
charging a filter capacitor on the filter fuse panel, care should be taken to install the fuse
(which has no indicator fuse) within 12 seconds after the CAP CHG LED is extinguished
and the charge probe removed. The CHG CKT FAIL LED lights if the CHG CKT fuse
blows.

4.60 The high-current fuse panel has provisions for up to four fuse blocks on each bus.
See Figure 31. Each fuse block contains a load fuse and a plug-in indicator fuse

visible from the front. A common alarm LED lights when one of the load (and indicator)
fuses has blown. One of the six (three on each side) filter fuse LEDs lights to indicate
that a filter fuse has blown. The charge circuit maybe used to precharge the disk
inverter load in the same manner as on the filter fuse panel. A spare fuse block that
contains neither load nor indicator fuse is used. The spare fuse block is substituted for
the fuse block to be charged, and the charging probe is installed in the indicator fuse
holder. The CAP CHG switch is depressed until the LED extinguishes; then the spare
fuse block is removed, the original fuse block installed, and the indicator fuse installed.
This must be accomplished in 12 seconds or the fuse will blow.

Frame Alarm

4.61 The frame alarm indicator panel contains four (two in parallel) incandescent
lamps to indicate that a major or minor alarm is active. The lamps are energized

via aground from the alarm ckuit pack and are lighted as long as an alarm condition
exists in the power distribution frame.
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SCSI Disk File Controller

4.62 The SCSI-DFC power control system (Figure 29) responds to the following
conditions:

E An overcurrent fault occurring in either the circuit packs or backplanq causes
power converter shut down and an alarm signal.

● A programing bus fault causes an alarm signal.

● An overvoltage fault; causes power converter shutdown and an alarm signal.

~ A low-voltage fault; causes an alarm signal.

SCSI Disk Unit Package

4.63 The SCSI-DUP power control system (Figure 30) responds to the following
conditions

● A low-voltage faut causes power converter shutdown and an alarm signal.

■ Loss of -48 V DC input causes power converter shut down and an alarm signal.

s Fan alarm when DUP is in service; causes an alarm signaL

- Fan alarm when DUP is out of service; causes power converter shut down and an
alarm signal.

5. Acronym s and Abbreviations

5.01 The following is a list of acronyms and abbreviations used in this practice.

ACON

cc
Ccu

CH

Cu

Csu

CTRL

DDSBS

DFC

DHA

DMA

Alarm Cutoff~est

Central Control

Central Control Unit

Channel

Central Unit

CWhe Store Unit

Controller

Duplex Dual Serial Bus Selector

Disk File Controller

Device Handlers

Direct Memory Access

‘?,
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DMAC

DUP

EIA

1/0
IOP

LED

MAS

MASA

MASM

MCH

MHD

MOR

00s
Pc

PCF

PDF

PDU

Plc

ROP

RMS

SAR

Scsl
SDP

SMD

Direct Memory Access Controller

Disk Unit Paokage

Electronic Industries Association

Input/Output

Input/Output Prooessor

Light Emitting Diode

Main Store

Main Store Array

Main Store Module

Maintenance Channel

Moving Head Disk

Manual Override

out of Servioe

Peripheral Controller

Peripheral Control Frame

Power Distribution Frame

Power Distribution Unit

Peripheral Interfaoe Controller

Receive Only Printer

Root Mean Square

Store Address

Small Computer System Interfaoe

Signal Distribution Point

Storage Module Drive

,/-)
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