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PHEFACE 

This manual contains instaJJation, operating, instructions, and 
maintenance information for the Memorex 7200/7300 Processing Unit 
for use by Memorex Field Engineers. The manual is or9anized as 
'follows: 

Sect ion 1, lntroduct ion, 
use of the manuaJ. 

Section 2, lnstalJation, 
procedures for connectinq 
device to the Processing 
checkout procedure. 

discusses the scope and intended 

contains unpacking instructions, 
each per i phera J suhsys terr or 
Unit, and a post-insta)Jation 

Section 3, Operating Data and Procedures, describes aJJ 
controls and indicators on the System Control Panel, pJus 
some of the more commonly used operating procedures usinq 
this Panel. 

Sections 4 through 11 cover maintenance of all assemblies 
compr1s1ng the Processing Unit, including shared resources, 
power supplies and sequencer circuits, and integrated 
adapters for 1/0 processors. (Maintenance information about 
a particular peripheral device connected to the Processing 
Unit can be found in separate maintenance manuaJs for each 
device 1 isted on the folJo\rling page.) These eight SPctions 
can be divided into two general areas: "memory-Joqging 11 

maintenance aids, such as instruction repertoires and 
conversion tab1es, which apply to the complete Processing 
Unit (Section 4 and 5); and specific maintenance information 
r c 1 at i ng to each ass em bl y of the Processing Unit, such ;1s 
shared resources and integrated adapters (Sections 6 ~hrouqh 

. 11). 

J..\s a prerequisite for making maximum use of this rranu2J, the 
reader should be thoroughly familiar with the 7300 Processin0 
Unit Design Des er i pt ion t'1anua J., Volumes I tilrouqh IV 
(Publications Numbers 2501.001 through 2501.004). 

This manual is designed for use with other related documents to 
provide a complete maintenance support package for the entire 
MHX/40/50 System. lhese manuals are 1isted on the folJowin0 pa0e 
by both title and number. The six-digit number (xxxxxx) is an 
En9ineering Part Number and the seven-digit number (xxxx.xxx) is 
a PubJications Number. 
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SECTION 1. INTRODUCTION 

~COPE Of MANUAL 

The 7200/7300 Processing Unit Maintenance Manual provides 
information necessary to instaJJ, operate, and maintain the 7200 
and 7300 Processing Units used in the Memorex {MRX) 40 and 50 
Systems, respectively. The Processing Unit is the system central 
processing unit, performing aJJ necessary computing and control 
functions required by the System. The main intent of this manual 
is to provide information about the Processing Unit only; 
however, some details of the peripheral devices that connect to 
the Processing Unit are also provided in the installation 
section. Diagnostic programs referenced in this manual also check 
functions of the peripheral devices as weJJ as those of the 
Processing Unit. Hardware-oriented maintenance contained in this 
manual, however, is restricted onJy to logic present in the 
Processing Unit. Information required to maintain the peripheral 
devices which are separate from the Processing Unit is found in 
applicable peripheral device manuals referenced in the Preface. 

t<ELJ\llON ru SUPPOI\l DIJ~GRAMS MAN.UAL 

This maintenance manual has been written to complement as ~uch as 
possible the MRX 7200/7300 Processing Unit Support Diaqrams 
Manual to provide an integral maintenance package for the 
Processing Unit. The Support Diagrams Manual contains alJ Jo~ic 
and schematic diagrams for the Processing Unit, plus many 
supplementary maintenance-oriented diagra~s such as block 
diagrams and register formats. These drawinqs are contained in 
three volumes, with the supplementary diagrams contained in the 
first haJf of Volume 1 and the power schematics and Jocic 
oidgrams contained in the second haJf of Volume 1, and Volume~ 2 
ana 3. If a particular maintenance-oriented diagram is already in 
the Support Diagrams Manual, it is not repeated here; instead, a 
reference is made to the drawing in the Support Diagrams Manual 
by both the drawing number and the volume in which it is located. 
For information about the conventions and symbology used in the 
Support Diagrams Manual, refer to the introduction in the manu;JJ. 
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DlffERENCES AMONG MODELS AND FEATURES 

Maintenance information in this manual is appJ ic,lble to both the 
7200 and 7300 Processing Units, Versions 4 (60 Hz only) and 5 (50 
or 60 Hz), with any or alJ features present. Differences between 
the 7200 and 7300 models, versions 4 and 5, and the presence or 
absence of particular features are called out on applicable PC 
module location maps in the Support Diagrams Ma1nual and in 
appropriate locations in this manual. 
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SECTION 2. INSTALLATION 

This section contains information for installing the MRX/40/50 
System at the customer-s site. Subjects covered are: site 
preparation, unpacking, cable connections, and post-installation 
checkout. 

~IlE PREPARATION 

PRE-INSTALLATION CHECKS 

Prior to installing the system, the installation site should be 
checked to verify that all facility requirements conform to those 
specified in the MRX/40 and 50 Systems Field Support Site 
Planning Manual and the customer-s particular site plan. These 
requirements are shown in Figure 2-1 and summari7ed in the 
fo11owing paragraphs. 

~ir ~onditioning-- Humidit~ Control 

Optimum operating conditions for the facility are 70 de~rees F 
(21 degrees C) and 50% relative humidity under conditions of 
actual operation. The specified temperature and humidity optimum 
must be maintained at all times, including non-operating hours. 
Refer to the Site Planning Manual for detaiJed specifications for 
each device in a particular customer-s system. 

primar~ Power - Facilit~ Groundin,g 

The facility power system should conform to that specified in the 
Site Planning manuaJ with special emphasis on faciJ ity grounding. 
Each required receptacle should be inspected for qrounding, 
electrical short, and correct phase rotation prior to turning 
power on. The power system should conform in general to the 
examples shown in the Site Planning ManuaJ for 60 Hz and 50 Hz 
systems. Have the customer correct any input .phasing problems. 
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FloQr PreparatiQ!! 

If the facility is equipped with a raised floor, check that the 
cable cutouts or raceway match the approved floor plan. If the 
ar<;!a under the raised floor is used as an air plenum, make sure 
the customer has adequately cleaned the area, incJuding vacuuming 
if necessary. Also check that the customer has removed any sharp 
edges from cable ducts to prevent personnel injuries or cable 
damage. Underfloor cab1es should be installed before the units 
are positioned. 

Customer storage faciJ ities should be checked to insure that the 
facilities are suitable for file storage and offer adequate 
security and fire protection. The fSR storage area should be 
checked to insure that adequate space has been provided for 
equipment storage and the required number of convenience 
receptacles are present. 

Special_Tool~LJest ~uipment 

In addition to the standard FSR tools and test equiprrent, the 
following speciaJ tools and test equipment wiJJ be useful for 
pre-installation checking. 

• Oscilloscope, Tektronix Model 422 

• AC Voltmeter (1/2% accuracy or better) 

• Sling Psychrometer 

• Three-foot carpenter-s Jevel 

A sample guide for manpower assignments is shown in Table 2-1. 
The times shown are for a system composed of three disc drives, 
three tape units, one card reader/punch and one printer. The 
system is assumed to have no unforeseen technical problems and 
all pre-instalJation preparations are assumed to be complete. In 
addition, the time estimate is based on installation by personnel 
farniJ iar with the MRX/40/50 system, two men to a shift. 
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TABLE 2-1. SAMPLE MANPOWER ALLOCATION 

ACTIVITY 

Supervise unloading 

Unpack and position equipment 

lnstalJ sub-floor cabJing 

Connect cab) ing 

Perform voltage checks 

Perform off-) ine checks 

Perform micro-diagnostics 

Perform diagnostics 

rerform system check 

lnsta11 skins and covers 

Sample System Contains: 

3 Oise Drives 
3 Tape Units 
1 Card Reader/Punch 
1 Printer 

SYSTEM CABLING DATA 

DURATION 

4 

8 

8 

2 

6 

4 

8 

1 2 

4 

4 

PAGE 4 

(HRS.) 

All cables are shipped in the same container with their 
respective "fkUM" unit*. The documentation supporting tt1e cable 
shipment is contained in the packing Jist attached to the outside 
of the processing unit shipping container. 

*The "FROM" unit is the most remote device by cabl ~ng from the 
Processing Unit. This convention applies to all types of cables 
except primary cords and signal cabling for communications 
equipment. See Section 6 of the field Support Site Planning 
Manual for more details. 
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.CabJ~,9.ent if i cat ion 

System cables are identi'f ied by part number tags attached near 
both ends of each cable. A third tag denoting the engineering 
change (EC) Jeve1 of the cable is attached near one end of the 
cable (see Figure 2-2). After removing aJJ cables from their 
respective cartons, check them against the shipping J ist and the 
system requirements. Damaged or omitted cables should be reported 
to the field manager. 

The last device on the disc multiplex cable and the last device 
on both selector channels (bus and tag cables) must be 
terminated. The bus and tag cable terminator part numbers are 
/00063 and 700064, respectively. The multiplex cable terminator 
part number is 203202. Ous tag, and disc multiplexer cable 
terminators are shipped inside the Processing Unit table. 

Sub-floor cables must be installed prior to positioning the 
equipment. Cables to be installed at floor-level should be sorted 
and routed between equipment after positioning. Cables at 
t1oor-Jeve1 will require protective ramps. Place bus and tag 
cables so. that a dark plug wi 11 connect to a light receptacle and 
vice versa (see Figure 2-2). 

Sys~§!:Q!!nding CabJes 

In addition to the normal grounding provided via the 1/0 and 
power cables, a suppJementary ftstar" grounding must be instaJJed 
on each component not powered directly from the computer. 11 Star 11 

grounding refers to the physical geometry of the wirin9 scheme. 
Using this technique, the computer is made the center of the 
system with radiating ground wires to aJJ of the peripheral 
devices involved (see figures 2-3 and 2-4). 
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J..!ll)ut Power Transformer Adjustment 

As a convenience in ordering and manufacturing machines, al1 
supply voltage transformers in the Processing Unit are pre-tapped 
at the factory for an input voltage of either 208 VAC for 60-Hz 
machines or 220/380 VAC for 50-Hz machines. If the input voltage 
at the particular site is different from these two values, the 
transformer taps must be changed accordingJy. Information for 
making these changes is found in the fo]Jowing Primary Input 
VoJtage Adjust drawings in Volume 1 of the Support Diagrams 
Manual: 507092 for Version 4 machines, 507089 for Version 5 60-Hz 
machines, and 5070088 for Version 5 50-Hz machines. If necessary, 
refer to drawing 504472 in Volume 1 for Jocations of terminal 
blocks. 

1. Have deJ ivering carriers or other trained personnel move 
packages to system site before unpacking. 

2. Prior to unpacking, make an inspection of all package exter
iors. If damage to exterior of package is note, contact 
carrier to make physical examination of damage. Carrier 
is required to complete a sign of damage report form. 
If no damage is noted, continue with next step. 

3. Proceed to unpack units in accordance with unpacking instruc
tions fastened to outside of each carton. (Small parts such 
as card extenders, test cards, and special set-up tools are 
shipped in a separate packag€' inside the shipping carton for 
each unit.) 

4. After unpacking each carton, inspect the unit for damage, 
loose or missing parts, etc. Particular attention should be 
paid to the following items: 

• Ureakage or incorrect assembly 

• Bent, broken, or pushed out pins 

• Loose strands or wire or frayed insulation 

• Loose logic cards or incorrectly placed logic cards 

• Loose or missing nuts, bolts, or foreign objects 

• Cuts in cables 

• Improperly seated or broken indicator lamps 
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• Levers, knobs, and switches for proper operation 

Items that cannot be repaired on site shouJd be reported to 
the field manager. 

5. Place equipment in locations specified by the customer-s 
site plan. 

6. Remove transport dollies under Processing Unit (Figure 2-5) 
as fo I lows: 

a. Jack up rear of processing unit. (Block unit up for 
safety.) 

b. Remove rear processing unit do J I y. Remove b]ocks and 

c. Jack up processing unit bat wings. (Block unit up for 
safety.) 

d. Remove processing unit bat wing dollies. Remove block 
and jack. 

7. Immobilize Processing Unit by screwing jack pads down and 
level usin9 carpenter-s JeveJ. 

jack. 

8. Refer to installation section of OEM manuals for any special 
installation instructions for the peripheral devices. 

9. Defore discarding packing material, examine for small parts 
that may have been missed. Also, do not throw away any 
returnable unpacking tools. 

ASSEMBLY 

1. Open two magnetic latches securing L-shaped door to left of 
System Control Panel. 

2. Release two spring-Jock fasteners securing Panel door on left 
side of door. 

3. Open Panel door to gain access to large bolt holce centered 
behind bottom of PaneJ door. 

4. Attach operator-s table to front of CPU by means of bolt 
through bolt hole and two bolts in lower unit. 
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REAR CASTER DOLLY 

figure 2-5. Proc9ssin0 Unit Transport Dollies 
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5. lift top cover of card reader/punch to gain access to 
reader/punch assembJy. 

12 

6. Locate shipping block on right side of reader/punch assembly. 
This block is located behind the triangular assembly mounting 
bracket, as shown in Figure 2-6. During shipment, this block 
is oriented in a downward position to immobilize the assembly, 
as shown in the figure. During operation, however, the block 
mus t be s \vu n g u p\v a rd so th a t the ass e rn b J y may f J oat free 1 y 
to prevent possible cracking of the frame casting during 
operation. Loosen screw and swing block upward. 

7. Check installation of sections of card reader, tape sub
system, and disc subsysterr for removing shipping blocks 
in these devices. 

CAB!:!,: CONNECTIONS 

In the following procedures, refer if necessary to Figure 4-1 for 
locations of all connector paneJs and other assembJ ies. 

GkUUNU ~'J IHE CONi 1J£C l IONS 

1. Hemove left side pane) from processor by puJI ing bottom out 
and lifting up. 

2. Raise right side pane) to maximum height. 

3. Remove paneJs that cover the I/0 signaJ and power connectors 
from under operator-s table. These connectors are shown in 
figures 2-7 through 2-11. 

4. Connect green ground wires between ground terminaJs on each 
peripheral device and individual terminals on T301 (Figure 
2-9). locations of ground terminals on each peripheraJ 
device are shown in figures 2-12 through 2-11. AJJ terminals 
on Td01 may be used except terminal J. 
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PHA ~16A RED 12AWG 

PHB __..16A WH 12 AWG 

GND ____.16A GAN 12AWG 

120V---... SA BLK 16AWG 

120VN--. SA WH 16AWG 

GND SHIELD 

PHB --+-16A BLK 12 AWG 

PHC ____..,..16A RED 12 AWG 

PHA _____.... 16A WH 12 AWG 

GND ~16A GAN 12 AWG 

120V _____.. SA BLK 16AWG 

120VN _____...,. SA WH 16AWG 

GND ____..,..SHIELD 

*MAX PART NO. 
005()4().6 
CONDUCTOR 
POWER CABLE, 
THREE CABLES 
PROVIDED. 

.. EMALE PLUG MALE PLUG 

PINS USED: ALL 

NOTE: 

THESE CONNECTIONS 
NOT REQUIRED FOR 
50-HZ MACHINES 

Figure 2-10. Peripheral ?ower Lines 
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A 

0 

0 

A 

0 

1 

0 

B c 

0 0 0 

2 3 4 

0 0 0 

GND 

0 
TB2 

5 

0 

BLACK 
RED 
WHITE 

SECT lOi\ 2 

GREEN/YELLOW 

POWER CABLE 
SHIELD CONNECTION 
(IF USED) 

a. 60 HZ CONFIGURATION 

B 

0 

2 

0 

--.... 

c 

C N&UT. GNO 

0 0 0 

3 4 5 

0 0 0 

~ 

-

) 

TB2 

BROWN 
BROWN 
BLACK 

BLUE 

GREEN/YELLOW 

b. 50 HZ CONFIGURATION 

NOTE: 

AFTER INSTALLING POWER LINES, 
CHECK FOR PROPER FAN ROTATION. 
IF IMPROPER, CHECK CUSTOMER'S 
MAIN SUPPLY. 

figure 2-11. AC Power In 
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TWl8TED PAIR 604602 I 
CABLE TO 
1C03 IN CPU 

CARD 
READER 

REAR 

StGNAL 
J J 

SECTION 2 PAGE 

POWER 

0 

505816 T905 

figure 2-12. 8010 Console Card Reader Cable Connections 

SIGNAL 

TWISTED PAIR GAP # 
CABLE TO -

206--·"4 
1001 IN CPU 

1240 
REAf' 

POWER 

l,J 

112411 TBOI 

figure 2-13. 1240 Console Cable Connections 
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0 
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:s 
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:s 
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DAISY-

GRD** 

<p 
i 
I 
I 
I 
I 

TB01 (CPU) -----...11 
AC IN GAP # 247 OR 257 

CHAINED J BUS IN 
F~OM NEXT 

GRP # 031 OR 261 

DEVICE 

l TAG iN GRP # 031 OR 251 

AC AC 
OUT IN 
J12 J11 

L,.J L,-1 

LINE 
PRINTER 

REAR 

EPO 

BUS 
OUT 

.---, . ....., 
BUS 
IN 

J L IGRP #ttt J:£fta 
TAG 
OUT 

• 

~ 

i 

TAG 
IN 

GAP #231 

GAP #232 

GAP #237 

PU IN CPU QA 
~.cHAINEO 
1'0 OTHEft DEVICE 

P16~P27 (GPU) 

P30, P31, P32 IN CPU 
OR DAISY.CHAINED 
TO antER DIVICE 

•PLUG IN TERMtNATOR IF 
NOT DAISY-CHAINED 
TO ANOTHER DEVtCE 

**REMOVE POWER PANEL 
COVER TO CONNECT 
WIRE TO GROUND LUG 

~ 
rn 
(') 

-l 
1-4 

0 
z 
N 

'"(; 

::> 
::1 
;:-, 
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SIGNAL 

r-1 I • 
I I 
I I 
L.,..J 

I 
I 
I 
I 

GND 

READIA/ 
PUNCH 
ff'K>NT 

TEST MOOE: 

ON LINE 

EPO 
CABLE 

READER/ 
PUNCH 
REAR 

AC OUT 
J10 

0 

GRP #242 

ACIN 
J11 

SECTION 2 PAGE 

P16 --+ P27 (CPU) 

GRP # 
DAllV.CHAUNED 287 OR 287 
FROM AC IN OF -,---+---+------
NEXT DEVICE 

GRP # 247 P29, P30, P31 IN CPU OR 
'"-·--""------ DAISY.CHAINED TO 

OTHER DEVICE 

"-------------·------- TB01 (CPU) 

*REMOVE POWER PANEL 
COVER TO GAIN ACCESS 
TO SlGN,AL CONNECTOR 

TWISTED PAIR CABLE 
TO 1C23 (CPU) 

Figure 2-15. 8025 Card Reader/Punch Cable Connections 
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BUS 
IN 

DAteV· 

~ 

TAG 
tN 

•PLWG IN 
TIRMINATOR 
'' NOT DAISY· 
CHAINIDTt> 
ANO'fH!R DEVICE 

..,RIMOV! Bl.ACK 
COYER TO CON· 
NEeTWIRI TO 
GROUND LUG 

f9USOUT) 

• 

CTAGOlfl1 
J4 

• 

Gflfl# 
Ott OR »1 

SECTIOIJ 2 PAGE 

MM111iA 
DRIVE 
A!AA 

(BUS IN) 
J1 

(TAG IN) 
J2 

GRO 
El'O .. '? 

I 
I 
I 
I 
I 
I 
I 
I 
I 

GRP # 
211 

GAP# 
211 

OAP #212 

Ul'#ll'OR257 

P14 tN CPU CIR 
DAtSV..CHAIN ED 
TO OTMER 
DEV tel 

P13 IN CPU OR 
DAtSY..CHAINED 
To OTHER l>EVICE 

TB01 (CPU) 

1'16-+P27 fC:PU) 

P30, P31, P32 IN CPU OR 
DAtSY.CHAINED TO 
OTHiER DEVl!CE 

figure 2-16. 3237 Master Tape Drive Cable Connections 
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CHAINED 

BUS 
OUT 

J4 

•• 

AC OUT 
J2 

-
DtSC DRIVE 

CA81N!T PRONT 

BUS 
tN 
J3 

UNIT 
J6 

• 

ACIN 
J1 

--•--+--+--+---1...-CABLESROUTEDTHROUGH 
HOLE IN CABINET BOTTOM 

G 311 GAf! # 287 
P30,P31,P32 DAISY· { AC IN 

FROM # 
NEXT DllC BUI tN __ G_f!_. ---· ----
DflUVI 

*EllO IN UNDT CABLE 

**Pl.UG fN TERMINATOR PIN 203202 
tF NOT DA'ISV-CHAt·NED TO ANOTHER 
OflC DAJVE 

1/0 
CONNECTOR 
PANEL (CPU) 

Figure 2-17. 1664 Disc Drive Cable Connections 
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PO~ER AND SIGNAL CABLE CONNECTIONS 

Connect power and signal cables between the CPU and the 
peripheral device in accordance with the procedures below. {In 
figures 2-12 through 2-17 referenced in these procedures, 
orderable cables are identified by cable group number and 
non-orderable cables by part number. In adition usage of the 
terms "FROM" and 11 ron as cable origin/destination points is as 
defined in Section 6 of the field Support Site Planning Manual.) 

Power Cable Connectjo!l§.--1£._TBOS 

Peripheral devices which require 120 VAC 60 Hz or 230 VAC 50 Hz 
single-phase power are suppJ ied with this power fro~ cables 
connected to lB05 under the operator-s table. This tern-:inal board 
permits connection of two power cables, which will usually be 
used to supply power to the 8010 console card reader and 1240 
console. Connect the terminal ends of these cables to TLJ05 as 
f o I I ows: 

~-vi re Color Signal Terminal 

8010 {Green Grd TiJOS-9 
Console White l~eutra 1 Tf305-8 
Card Reader (third wire) AC TBO'..i-7 

(Green Grd ruos-6 
1240 ~~hi te Neutral lBOS-5 
ConsoJe (third wire) AC TB0~:>-4 

8010 Console Card ~eader Connection 

Connect the card reader to the CPU as described below. locations 
of connectors on the card reader are shown in Figure 2-12. 

1. Connect power cable between card reader power rP.ceptacJe 
and source of 120 VAC, 1~ power {TDOS pins 7, 8, and ~ 

2. Connect twisted-pair signal cable between card reader 
signal receptacle and CPU back panel pins at 1C03. At 
CPU, plug with black wires {grounds) connects to pins 
4 through 42 (Jeft coJumn) and plug with white wires 
(signals) connects to plugs 3 through 41 {right coJumn). 
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J240 Console Conn~ctiQB 

Connect the consoJe to the CPU as described below. Location of 
connectors on the console are shown in figure 2-13. 

1. Connect power cabJe between console power receptacle and 
source of 120 VAC, 10 power (TB05 pins 4, 5, and 6). 

2. Connect twisted··pair signal cable between console signal 
receptacle and CPU back pane] pins at 1001. At CPU, 
plug with black wires (grounds) connects to pins 60 
through 98 (left co1umn), and plug with white wires 
(signals) connects to pins 59 through 97 (left column). 

Per~pheral Power Line (PPL) Cable Connection* 

Perijpheral devices which require three-phase power are supplied 
power by means of three PPL cables from the CPU. Up to nine 
devices can be powered from these cables, three devices per 
cab~e. Connections are made to each peripheral device in 
daisy-chain fashion via the AC IN and AC OUT receptacles in each 
device. To maintain optimum phase loading from one device to the 
next, each device rotates the phase fed to the next device by one 
phase leg. The three PPL cables are connected to the CPU by means 
of a junction box located under the operator-s tab I e to the lmver 
right (figure 2-18). This junction box, in turn, is fed with 
three-phase power from TB03. Connect cabJes from the junction box 
to TB03 in accordance with the information below: 

,.._ 
Wire Terminal 
Color Signal DISC GRP 1 DISC GRP 2 DISC GRP 3 

Large Black IJA TB03-15 TB03-8 TB03-1 
Large Hed l)B TB03-16 TB03-9 1"803-2 
Large White l)C TB03-17 TB03-10 TB03-3 
Large Grn/Ylw GRD TB03-1H TB03-11 TB03-4 
Sma I J Black 120 TB03-19 TB03-12 TB03-5 
Sma J 1 White 120 Conv T803-20 TB03-13 TB0.3-6 
Grd Shield GRD T003-21 TB03-14 TB03-7 

* These connections are not required for 50 Hz machines. 
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0 
DISC 
GRP 
·3 

0 
0 

DtSC 
GRP 

2 

0 
0 

DISC 
GRP 
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0 

21 

15 

14 

8 

7 

1 

J30 J31 J32 

SECT l rn~ 2 

JUNCTION BOX 
(LOWER RfGHT 
UNDER TABLE) 

fJfJ,GE 

200392 (PPL 1) 

'------:e-39-:-:~-,-~-:-:- } g~~~~ABLEI 

Figure 2-18. PPL Cable Connections 
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NOTE 

When the daisy-chain method is used to supply 
3-phase power to the devices discussed below, 
the following restrictions must be heeded: 

a. AJJ disc drives must be powered from the 
PPL-s. 

b. No more than three devices may be daisy
chained on one cable. 

c. Disc drives may not be daisy-chained on a 
cable with other devices. 

d. Power may not be daisy-chained through a 
tape subsystem to another subsystem. 

5120 Line Printer Connection 

27 

Connect the I ine 
Power cabling is 
Note. 

printer 
subject 

to the CPU as shown in Figure 2-14. 
to the restrictions of the precedinq 

8025 Card Reader/Punch Connection 

Connect the card reader/punch to the CPU as shown in Figure 2-15. 
Power cabling is subject to the restrictions of the preceding 
Note. At the CPU, connect the signal pJug with black wires 
(grounds) to pins 58 through 96 of 1C23 and signal plug with 
white wires (signals) to pins 57 through 95 of 1C23. 

3237 Master Tape Drive Connection 

Connect the tape drive to the CPU as shown in figure 2-16. Power 
and signal cabJ ing are subject to the restrictions of the 
preceding Note. 

} 664 Disc Drive Connect i <m 

Connect the disc drive to the CPU as shown in figure 2-17. Power 
cabling is subject to the restrictions of the preceding Note. 
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FINAL CONNECTIONS 

1. Plug terminators, P/N 501220, into unused power sequence/EPO 
receptacles in power sequence control panel. 

2. Connect wire end of main power cable to TB02 as shown below. 
Route wires through hole in bottom of terminal bo.arrd box. 

~'Jire Signal Terminal 

Black IJA TB02-:I 
Red IJB TB02-2 
~~hi te IJC TB02-3 
t>I ue ( if used) Neutral TB02-4 
Grn/Y J w Grd TBOw-5 

If power cable is shielded, connect shield wire to terminal 
5. 

POST-INSTALLATION CHECKOUT 

T£kMINAL BLOCK CHECK~ 

Check to see that screws are tight on the following terminal 
blocks and other assemblies. Refer to drawing 504472, Terminal 
Block Locations, in the 7200/7300 Processor Support Diagrams 
Manual for locations. 

1. TBl, TB2, TB3, TBS; fuse blocks F4, terminals A, B, and 
C; CBl, terminals 1 through 6; KP2, terminals 1 through 
6 and Cl and C2. AJl assemblies located on AC 
distribution unit. 

2. TU6, TB7, TB8, TB9, TBSO, also g~ounds to frame on TB55. 
Check that relays KP3, S, and 6 are seated correctly. 
AIJ Jocated on AC switch assemb1y. 

3. TB12, TB13, on auxiliary and storage transformers. 

4. lB58 {SCH. gates) located above SCR-s. Check that PC 
module is located correctly. 

S. Tighten all Phi IJ ips head screws on chassis 3 backpanel. 
Look for loose screws and washers. 
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6. TB59 on logic bulk supply transformer. 

7. TBlO, TB11 on +24V control supply. 

8. TB65 on lamp supply (swing open System Contro1 Panel). 

9. TB54 on DC common bus right (front} end. 

klSISTANCE CHECKS 

Make resistance checks as follows: 

1. Check for short circuits from supply to ground and be
tween supplies by performing resistance checks in 
accordance with TabJe 2-2. (Refer to drawing 504480, 
Uusing System in the Support Diagrams Manual for 
locations of buses). 

2. Check resistance between +24 voe control supply heat 
sink and frame (ground)g Resistance shouJd be at least 
2.5 ohms. 

TABLE 2-2. !~ES IS lANCE CHECKS 

Supply Meter From Meter To I~ominal 

Name 

+5 A 
+5 B 
+5 c 
-5 
+3 
-3 
+12 
-12 
+19 
+23 
+24 
+28 

Supply Output Ground Reading ohms 
High Low 

Bus 2 Bus 4 3.5 1. 5 
Bus 3 Bus 4 4.5 2.3 
3£03-LL Dus 4 8.5 3.8 
3E03-UH Bius 4 10.5 3.5 
3E04-LL Bus 4 3.3 3.3 
3£04-UH Bus 4 9.0 4.8 
3C02-LL Bus 4 25 6.5 
3C02-UR BILIS 4 25 7 
Bus 7 Uus 4 25 6 
Bus 6 Llus '~ 20 l~. 5 
TB 11-7 H311-3 SU 20 
TB65-9 TB65-11 20 4.5 

NOTE 

kesistance readings may vary from those given and 
therefore, are listed as a guide only. To obtain 
second reading, reverse ohmmeter leads after 
making first reading~ 
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VOLTAGE CHECKS 

Check voltages in system as follows: 

1. Pu1J all logic and memory modules in chassis 1 and 2 
except 1A01. There is no need to remove them completely, 
just far enough to disengage pins. 

2. Check that the following circuit breakers are set 
( pushed i n ) : 

a. CB2 (+12 VDC), CB3 (-12 VDC), and CB4 (storage) at 
rear of machine on left side. 

b. Logic drive supp I y CB J ocated on supp I y cibove the 
auxiliary/storage transformer (Jeft side). 

c. +24 VDC control supply CB. 

3. Check that all modules in chassis 3 are pushed fully 
home. (If this is not done, it is possible to have a 
short-circuit from the backpanel to a module. 

4. Plug receptacle end of main power cable into three-phase 
power source. 

5. Turn main power switch Sl (located near bottom of AC 
distribution panel on right side) to OH. Check that 
POWER Off lamp on System Control Panel Jights. 

6. Press POWER ON button. POWER ON and POWER Off lamps 
should stay on together for about 15 seconds, then POWER 
Off lamp should go out. This shows that the power up 
sequence is complete. 

7. Check blower for correct rotation (air upwards). If 
blower runs backwards, turn power off, disconnect 
supply, and check color-coding of main power cable wires 
to tB2. If wired correctly, check phasing of customer-s 
power mains. 

8. Check aJI voltages using the DEVIATIOh METER and voltage 
selector in the top section of the System Control Panel. 
(If cover is closed, open by placing thumb in upper 
right corner of cover and pressing down.) t\11 voltages 
should be within +5%, except the 24 voe control and 28 
voe lamp·suppies ;hich may be ~10%. 
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EMERGENCY POWER Off (EPO) CHECKS 

The emergency power off capability cannot be checked directly by 
puJI ing the EMERGENCY PULL knob on the System Contro1 Panel 
because of possible equipment damage that might result~ 
Therefore, an indirect procedure is used as described below: 

1. Shut down system power by pressing the POWER Off push
button on the Panel. 

2. Pull the EMERGENCY PULL knob and listen for the EPO 
relays to unlatch. 

3. Attempt to restore power to system by pressing the POWER 
ON pushbutton. It shouJd be impossible to do so until 
the EMER~ENCY PULL knob is manually reset. (Reset by 
opening Panel door and pressing up on catch to left of 
switch looking from rear.) 

SHARED RESOURCE.!) OPERATIONAL CHECK 

Make an operational check of the shared resources (CPU and MS) as 
foJ Jows: 

1. Insert the following modules into chassis J and 2, one 
by one, while monitoring +5 VDC on the bus corresponding 
to each chassis row: 

a. 1A02 through 1A30 (both +5 and -5 VDC must be moni
tored when AT module at 1A12 is inserted.) 

b. 1B16 through 1824 and 1826 through 1829 

c. 1C09, 1C10, and 1C11; and 1C03 through 1C06 
(if system has card reader) or 1C23 through 
1C27 (if system has reader/punch) 

d. 2A11, 2A12, 2811, 2812, 2C11, and 2C12. 

lurn system 
pushbutton 
modules. 

CAUTION 

power off by pressing POrJEH UJ--f 
when inserting or removing HH 

2. Insert HH modules in rows A, B, and C. 

3. Load CPUl, CPU2, and CPU3 micro-diagnostic programs from 
cards using the card reader or reader/punch. (Refer to 
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the I isting for operating procedures.) Run the 
micro-diagnostics under marginal voltages of +5, +4.7, 
and +5.3 VOC. (Before running margins, adjust +5 VOC to 
exactly +5.0 voe via LOGIC A pot so that voJtage margins 
will be within tolerance.) 

4. Load the main storage micro-diagnostics from cards. 
(Refer to the I isting for operating procedures.) 

5. Run the routines under the following timing and voltage 
margins. Each margin shou Id be tested for· about two 
minutes for a 16K byte memory and about 5 minutes for a 
65K byte memory. (Before running margins, adjust +19.8 
voe to exactly +19.8 voe via MAIN STORAGE pot so that 
voltage margins will be within tolerance.} 

a. Voltages normal - Timing switch on 2813 in the 
normal (up) position. 

b. Voltages normaJ 
position. 

Timing switch in the middle 

c. Voltages normal - Timing switch in the down 
position. 

d. V(ss) (+1~.8 volts) up 5% to 20.8 - Tijming normal. 

e. V(ss) at 20.8 - Timing switch in the middle 
position. 

f. V(ss) at 20.8 - Timing switch in the down position. 

g. V(ss) down 5% to 18.8 - Timing normal~ 

h. V(ss) at 18.8 - Timing switch in the middle 
position. 

i. V(ss) at 18.8 - Timing switch in the down position. 

6. Return timing and voltage to normal. 

7. Load the standard microcode into control storage from 
cards. 

B. Load Quick Look, Control, and Command MLI diagnostic 
programs (part of the Design Verfication Routines set) 
cards. kun these diagnostics under the voJtaqe and 
timing margins described in Step 3. 

9. Repeat Step 6. 
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DISC SUBSYSTEM OPERATIONAL CHECK 

Make an operational check of the disc subsystem as follows: 

1. Insert IFA modules in the foJlowing Jocations while mon
itoring the chassis 1, row B +5, -5, +12, and -12 VDC 
buses: 

·1801 
'1802 
·1 B09 

1810 
1B11 
1812 

1B13 
1814 
1B15 

2. Load and run the Disc Checkout diagnostics. 

3. Load and run the Disc Exerciser diagnostics under 
control of the Maintenance Monitor. Select al1 available 
subtests and run each under the voltaoe marnin 
conditions listed below: 

a. +5 voe A for chassis 1 , row L3 at 5 vuc 

b. +5 VDC A for chassis 1 , row D at 5.3 voe 

c. +5 VDC A for chassis 1 , row u at 4.7 voe 

4. Hepeat step 3 for a 1 J Uidl connectors J4 throu' i;·i 
Jl~. 

12i-rU CLfrJSUU:: UPEHl-\l IONAIL CHECK 

fiake an operational check of the 1240 Console as fol Jo\':s: 

1.· Insert ICA outbound register and queue modules in 1C14 a 
1C15, and ICA channel 0 modules in chassis 1, row 0, whi 
monitoring the +5 VDC bus. (Heter to module placerrent 
map, if necessary, to determine \vh i ch rnodu l 0.S 2re 

associated with channel O.) 

2. Load and run the Communication Checkout diagnostics to 
check out the Console connected to channel O. 

3. Repeat Steps 1 and 2 to check out other channels of the 
system. If necessary, reconnect the terminal device to 
moduJes associated with these other channels. 
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BASIC DATA CHANNEL OPERATIONAL CHECK 

Make an operational check of the basic data channels as follows: 

1. load the IOC Checkout and Card Reader Exerciser 
diagnostics. Run these diagnostics to check card reader 
read operations under marginal voltages of +S, +4.7, and 
+5.3 VDC. 

2. Insert the IRPA modules in locations 1C23 through 1C27, 
one by one, while monitoring the +5, -5, +12, and -12 
voe buses. 

3. Perform a reset/load and run the micro-diagnostics. 

4. load the IOC Checkout and Reader/Punch Exerciser MLI 
diagnostics. Check both reader and punch devices under 
marginal voltages of +5, +4.7, and +5.3 VDC. 

5. Insert BDC2 external interface module 1C02 while 
monitoring the +S voe bus. 

6. Load and run the IOC Checkout and Printer Exerciser 
diagnostics under voltage margins of +5, +4.7, and +5.3 
voe. 

7. Insert BOCJ and BDC2 assembly/disassembly modules lCOl 
and 1C02 while monitoring the +5 Voe bus. 

8. Load the IOC Checkout diagnostics. Use these diagnostics 
to check BOC devices in assembly/ disassembly mode (not 
byte mode). 

9. Remove BDC2 external interface module 1C02 and insert 
BDC1 external interface module 1eo1. 

, 1 o. Remove I i ne printer bus and tag cab Jes connected to P 14 
and P13 (BOC 2) and re-connect to P29 and P28 (BOC 1). 

11. Load and run the IOC Checkout diagnostics to check the 
printer under voltage margins of +5, +4.7, and +5.3 voe. 

12. Using the IOC Checkout diagnostics, perform simultan
eous checks on the card reader and reader /pu1nch (BOC 2) 
and line printer (BOC 1). Make each check under voltage 
margins of +5, +4.7, and +5.3 voe. 

13. Using the IOC Checkout diagnostics, check the printer 
in the assembly/disassembly mode. 

14. Remove BDC 1 external interface module 1C01 and insert 
LJDC 2 external interface module 1C02. 
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15. Remove I ine printer bus and tag cables connected to P29 
and P28 (BOC 1) and re-connect to P14 and P13 (DOC 2). 

16. Using the IOC Checkout diagnostics, perform simultan
eous checks on the card reader, reader/punch, and Jine 
printer (aJJ BOC 2). Make each check under voJtage 
margins of +5, +4.7, and +5.3 voe. 

17. Run the Card Reader, Reader/Punch, and line Printer 
Exercisers simultaneously under voltage margins. 

18. Insert BOC 1 external interface module 1C01. 

19. Connect tape drive bus and tag cabJes to P29 and P28 
(BOC 1). 

20. Using IOC Checkout and Tape Exerciser diagnostics 
check all tape drive functions. 

SYSTEi''1 TEST UNDER BIAS CONDITIONS 

Check the system with diagnostics under bias conditions in 
accordance with Table 2-3. Check voltage percent deviation with 
digital voltmeter. 

INS TAL.lAT ION HEP ORT 

Upon completing installation of the system, fiJJ out MRX/40/50 
Installation Report form MEG/FS 7167. 
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TABLE 2-3. BIAS TESTING 

+5 A & B +5 A, +5% +5 A, -5% 
P/S, -5% +5 B, -5% +5 B, +5% 

+5 A & B MS P/S MS P/S 
P/S, -5% +5% -5% 

+5 A & B +5 A, +5% +5 A, -5% 
P/S, -5% +5 B, -5%. +5 B, +5% 

+5 .4. & B +5 A, +5% +5 A, -5% 
P/S, -5% +5 B, -5% +5 B, +5% 
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MS, -5% MS, +5% 

MS P/S +5% MS P/S, -5% 
A & B, -5% A & B, +5% 
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"1S TIMING 
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MS TI~HNG 
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~ -0 
z 



PAGE 

SECTION 3. OPERATING DATA AND PROCEDURES 

I NT.fWDUC TI ON 

This section provides a functiona1 description of each switch and 
indicator on the System Control Panel. Also included are 
step-by-step procedures for the most commonly used operations 
which may be executed through the panel. 

Controls and indicators on the System Control Panel are divided 
into five groups: 

• Operator Group 

• Programmer Group 

• Maintenance Group 

• System Activity Display Group 

• Communications J\c t iv it y OispJay Group 

ThE! following paragraphs provide a functional description for 
each control and indicator on the paneJ. The descriptions are 
arranged by panel 9roup, startin~1 with the bottom riqht control 
in each group and proceeding in a leftward and upward manner. The 
System Control Panel is iJJustrated in drawing 506104, Console 
Component locations, in the Support Diagrams Manual, Volume 1. 

NOTE 

All pushbuttons are of the momentary-action type unless 
otherwise specif led. 
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OPERATOR GHOUP 

• EMERGENCY PULL Knob 

When pulled, instantly removes all power from system except AC 
power to and DC power from the +24 vdc contr·oJ supply (does 
not go through normal power-down sequence which is the case 
when using POWER Off pushbutton). 

NOTE 

lhe EhEH.G.EHCY PULL knob is not meant for normal 
"power-off" sequencing since it can cause extensive 
equipment damage when pulled. Whenever this switch 
is used to ~emove power from the system, power 
cannot be reapplied until a mechanican interlock 
within the cabinet is released. (This is a 
maintenance activity.) Thus, the EMERGENCY PULL knob 
is intended to be used only in emergency situations 
(circum~tances involving a safety hazard)o 

• POWE~ Off Pushbutton/Indicator 

Turns system power off when POWER MOOE switch is in LOCAL. 
This S\otitch assures proper power-down sequencing. (The Pm·JER 
Off pushbutton has no effect while the POWER MOOE switch is in 
REMOTE.) 

NOTE 

The POWER Off indicator wi 11 be J it unJess one of 
the following conditions exist: no primary power is 
available, the Main Disconnect switch is off, the 
EMERGENCY PULL knob has been pulled, or power is on 
(that period between the completion of a power-up 
sequence and the initialization of a power-down 
sequence). 

• POWER ON Pushbutton/Indicator 

Turns sys tern power on when the PO\•'ER MOOE S\\f itch in the 
Maintenance Group is in LOCAL. This switch insur~s proper 
power-up sequencing. (The POWER ON pushbutton has no effect 
while the POWER MOOE switch is in REMOTE.) 

NOTE 

Upon completion of the power-up sequence, a 
Reset/Load sequence is automatically initiated. 
Moreover, at completion of the Reset/Load sequence, 
an Autoload sequence is automatically initiated 
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provided the maintenance mode has not been selected. 
further detaiJ is prcivided in the procedures for 
loading CS and MS in either the operator or program 
mode. 

e AUTOLOAD Pushbutton 

Causes main storage to be Joaded, starting at a Jocation in 
Control Storage determined by the microprogram subroutine with 
data obtained either from disc drive zero (when LOAD SELECT 
switch is in DISC) or f~om cards (when LOAD SELECT switch is 
in CR or RIP). Starting addresses of the microprogram load 
ro~tines are 0113 (hex) for a load from disc and 0112 (hex) 
for a load from cards. 

• LOAD SELECT Switch 

• 

Determines input device used during a Reset/Load and/or 
Autoload sequence. Down position (R/P) selects card 
reader/punch as the input device. Center position (DISC) 
selects disc subsystem as the input device. Up position (CR) 
selects console card reader as the ·input device. 

• SPEAKEk VOLUME Control 

Adjusts voJume of the speaker located in upperright side of 
panel enclosure. This speaker is driven by the circuits 
associated with bit positions 13, 14, and 15 of the CONSOLE 
DATA REGISTEa DISPLAY indicators. 

1/0 

I/0 

The relative loudness JeveJs of these bits throu~h 
the speaker are these: bit 14 wi1J be twice as loud 
as bit 13 and bit 15 twices as loud as bit 14. 

FAULT Pushbutton/Indicator 

f AULT w i l l Ii ght i f any of the fo I J O\t-~ i ng conditions 
occur: 

1. Channel Transmission Parity Error 

2. Channel 2 T1ransm i ss ion Parity Error 

3. Channel C4ontroJ Check Error 

4. Channel 2 Control Check Error 
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5. Burst Check Error (during a Reset/Load operation 
from disc) 

6. failure of disc heads to retract during power-down 
sequence 

4 

Pressing 1/0 FAULT extinguishes the 
individual 1/0 fault indications in 
Display Group further in this section.) 

indicator. 
the System 

(Refer to 
Activity 

• PROC FAULT Pushbutton/Indicator 

PROC FAULT will light if any of the following conditions 
occur: 

1. Control Storage Parity Error 

2. Main Storage Parity Error 

3. DC Voltage fault 

4. Over-Temperature condition 

Pressing PHOC FAULT extinguishes the indicator except in the 
case of a DC Voltage fault or an Over-Temperature condition. 
In this case, the cause must be corrected for th•~ s\'Jitch to 
have effect. 

• ALAR11 (located behind Panel) 

furnishes an audible signaJ when the LAMP TEST pushbutton is 
pressed or when any of the following conditions exist: 

1. Blower failure within the computer 

2. DC voltage fault 

3. failure of disc heads to retract during a power-down 
sequence 

NOTE 

When blower failure or DC fauJt conditions exist for 
approximately 60 seconds, the power-down sequence is 
automatically initiated. If the heads fail to 
retract from a disc during the power-down sequence, 
OC vo J tages w i JI be removed within the compute1r. The 
power-down sequence w;JJ stop at that point until 
the probJem is corrected. 



SECTION 3 PAGE 5 

e ALARM DISABLE Pushbutton/Indicator 

Pressing this pushbutton, if the audible alarm is on, causes 
the a I arm to stop and the ALMM DISABLE to i 1 J um i nate. vJhen 
the aJarm condition is corrected, the ALARM DISABLE will 
extinguish. 

• LAMP TEST Pushbutton 

Pressing this switch causes aJJ indicators t~ light and the 
alarm to sound. ReJeasing the switch returns them to their 
prior state. 

• RESET/LOAD Pushbutton 

Causes data to be read from either cards or disc and 
transferred to either control storage and f irst-JeveJ decode 
address table or main storage, dependinq on whether the 
CONSOLE MOOE SELECT selector is set to CS-WR or MS-WR and if 
the Maintenance Mode has been selected. Selection of cards or 
disc as input medium is determined by position of the LOAD 
SELECT switch. (See the procedures for performing CS Joads for 
explicit instructions regarding the use of this pushbutton.) 

Upon completion of a Reset/Load operation from disc, an 
Autoload operation will automatically be initiated, providing 
Maintenance mode has not been selected. 

PROGRAMMER GROUP 

NOTE 

Controls within this group are conditioned by the 
PROGRAM MODE pushbutton/indicator, except where 
otherwise designated. 

• CONSOLE MODE SELECT Selector 

Selects basic mode of operation for panel: 

RO-RD - register option read 

RO-WR - register option write 

Rf-WR - register file write 

Rf-RD - register file read 
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Off - selector disabled 

MS-RO - main storage read 

MS-Wi< - main storage write 

CS-RD - control storage and first-level decode address 
table read or scan (enabJed in Maintenance mode 
only) 

CS-WR - control storage write (enabled in Maintenance 
mode only, except during a Reset/Load op0ration) 

• CONSOLE HUN Pushbutton 

6 

Initiates 
selector 
SW itch. 

the function selected on the CONSOLE MODE SELECT 
in a manner determined by the CONSOLE CONTROL SELECT 

e CONSOLE CONTROL SELECT Switch 

The three-position switch governing the way in which a 
selected console control operation is executed: 

STOP/STEP - stop and step 

NORMAL - run continuously 

BREAKPOINT - run as far as breakpoint (applies to CS-RD, 
CS-WR, MS-RD, and. MS- ~·m on J y). 

• CONSOLE MAU11 STOkAG£ Switch 

NOTE 

This switch has no effect unless the relocation and 
Protection feature is installed. 

This switch determines whether the contents of the S f~egister 
are interpreted as a System or Physical Main Storaqe Address 
during Panel-initiated MS references; i.e., MS-RD or MS-~·JH. 
When in the RELOCATE (up) position, the contents of the S 
Register are interpreted as a Systerr Main Storage Address and 
is converted by the relocation mechanism into a Physical Main 
Storage Address. When in the Off (down) position, the contents 
of the S Register are directly interpreted as a Physical Main 
Storage Address and will bypass the relocation mechanism. 
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• SYSTEM RESET Pushbutton 

The SYSTEM RESET pushbutton clears the following registers: 

1. EXTENDED REGISTER FILE 

Group 1: Pu of all processor states 

Group II: Busy/Active, Tie-Breaker, Control, Privi
leged, Boundary-Crossing, Control Storage 
Scan, Console Address, and Data. 

2. SHARED HESULJRCE REGISTERS 

Au, Bu, D, Su, fu-1, fu-2, and Forced Carry Register. 

• PROGHJ.\M MOOE Pushbutton/ Indicator· 

7 

Pressing this switch enables those switches located in the 
programmer group area of th<~ pane I. The pushbutton is 
i11uminated when Program mode is seJected. 

e CONSOLE DATA REGISTER SELECT Selector 

Selects one of eleven registers to be dispJayed by the CONSOLE 
DATA REGISTER DISPLAY indicators. (Does not affect the 
pushbutton function.) 

fu2 - Micro-Command function register, rank 2 (enabled 
in Maintenance mode only) 

ful - Micro-Command function register, rank 1 (enabled 
in Maintenance mode only) 

RTC Real-Time Clock register (enabled in Maintenance 
mode onJy) 

CSS Control Storage Scan register (enabled in Main
tenance mode onJy) 

BIA - Busy/Active register 

DATA - Console Data register 

D - Main Storage Data register (enabled in Maintenance 
mode onJy) 

Au ALU feeder register Au (enabled in Maintenance 
mode onJy) 
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Bu - ALU feeder register Bu (enabJed in Maintenance 
mode only) 

SUM - output of ALU (sum of Au and Bu) (enabled in Main
tenance mode only) 

BC Boundary-Crossing register (enabled in Maintenance 
mode only) 

• CLEAR DATA Pushbutton 

Clears contents of Console Data register. 

• CONSOLE DATA REGISTER DISPLAY Pushbutton/Indicators 

8 

Twenty pushbutton/indicators horizonta1Jy located as five 
groups of four bits each. These groups function as follows: 

1. Pushbutton/indicators XO - X3 

NOTE 

lhese pushbutton/indicators are not functional 
unless the Relocation and Protection feature 
is present. 

In the presence of the Relocation and Protection 
feature, pressing these pushbuttons will set 
corresponding bits in the segment tag portion of the 
Console Data register, causing the associated 
indicators to light. 

2. Pushbutton/indicators 00 - 15 

Pressing these pushbuttons wiJJ set corresponding 
bits in the Console Data register only, ~ausing the 
associated indicators to J ight. During register 
display operations, however, the indicators 1 ight for 
corresponding bits set at the fu2, ful, RTC, CSS, 
B/A, DATA, D, Au, Bu, SUM, or BC outputs as 
determined by the CONSOLE DATA REGISTER SELECT 
selecto,r. 

The digital inputs to the Console Data register 
display lamp drivers in bit positions 13, 14, and 15 
are also used as inputs to the pane1 speaker drivers. 
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• CONSOLE ADDRESS REGISTER SELECT Selector 

Selects one of four registers to be displayed by the CONSOLE 
ADDRESS REGISTER DISPLAY indicators. (Does not affect the 
pushbutton function.) 

S - Main Storage Address register 

Su - Control Storage Address register (enabled in 
Maintenance mode only) 

ADDRESS - Console Address register 

PE - Main Storage Parity Error Address register 
(enabled in Maintenance mode only) 

• CLEAR ADDRESS Pushbutton 

Clears contents of Console Address register. 

• CONSOLE ADDRESS REGISTER DISPLAY Pushbutton/Indicators 

Twenty pushbutton/indicators horizontally located as five 
groups of four bits each. These groups function as follows: 

1. Pushbutton/indicators XO - X3 

NOTE 

These pushbutton/indicators are not functional 
unless the ReJocation and Protection Feature 
is present in the 7200/7300 computer. 

In the presence of the Relocation and Protection 
feature, pressing these pushbuttons wilJ set 
corresponding bits in the segment tag portion of the· 
Console Address register onJy, causing the associated 
indicators to I ight. During register display 
operations, howeve~, the indicators I ight for 
corresponding bits set in the segment tag portions of 
the S, Conso1e Address, and PE registers as 
determined by the CONSOLE ADDRESS REGISTER SELECT 
selector. 

2. Pushbutton/indicators 00 - 15 

Pressing these pushbuttons sets corresponding bits in 
the Console Address register only, causing the 
associated indicators to 1 ight. During register 
display operations, however, the indicators light for 
corresponding bits set in the Su, S, Console Address, 
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and PE registers as determined by the CONSOLE ADDRESS 
REGISTER SELECT selector. 

• BREAKPOH~T MODE SELECT Switches: 

1. WRITE DATA Switch 

When up (on), causes breakpoint stop at end of each main 
storage reference cycle in which data was written at 
breakpoint address. 

2. READ DATA Switch 

When up (on), causes breakpoint stop at end of each main 
storage reference cycle in which data was read at 
breakpoint address. 

3. READ INSTR Switch 

~"Jhen up (on), causes breakpoint stop immediate·Jy after the 
machine Janguage instruction is read at breakpoint 
address. 

4. RELOCATE/PHYSICAL Switch 

This switch has no effect unJess the He1o·cation 
and Protection Feature is installed. 

This switch determines whether the System or Physical Main 
Storage Address is compared with the Breakpoint Address 
seJection. AdditionaJly, this switch determines whether 
the System or Physical Main Storage Addresses are sent to 
the CONSOLE ADDRESS REGISTER DISPLAY indicators when the 
SELECT selector is set to the S position. When in the 
RELOCATE (up) position, System Main Storage Addresses are 
selected. When in the PHYSICAL (down) position, Physical 
Main Storage Addresses are selected. 

• ilREAKPOINl ADDRESS SELECT Selectors 

Five selectors which provide a hexadecimal stop address for 
processor state(s) operating in the breakpoint mode. Also 
applies to console mode, MS-RO, MS-WR, CS-RO, and CS-WR 
selections. 
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• PHOCESSOH SELECT Selector 

Selects one of the eight processor states to execute in the 
mode selected by the corresponding PHOCESSOR CONHWL SELECl 
switches. 

• PROCESSOR HUN Pushbutton 

Starts the processor state selected by the PROCESSOR SELECT 
selector. 

e PROCESSUH CONTROL SELECT Switches 

Eight three-position switches which place individual processor 
states in one of three modes: 

STOP/STEP - Stop and step selected processor state. 

NOH.HAL - Allows selected processor state to run 
continuously. 

BREAKPOINT - Allows selected processor state to run untiJ 
a breakpoint-comporison equality occurs. 

MJ\11,JTENJ\NCt GHOUP 

• POWER MOOE Switch 

When in LOCAL position, places power on/off function tinder 
control of POWER ON and POWER Off pushbutton/indicators. When 
in REMOTE position, transfers on/off function to remote 
control. 

• LOGIC B Adjust 

Adjusts the +5 VDC suppJied to chassis 2. 

• LOGIC A Adjust 

Adjusts the +5 VDC suppJied to chassis 1. 

• MJ\U~ STORAGE Adjust 

Adjusts the +19.8 and +23.3 VOC supplied to main storage. 
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• CYCLE STEP Switch 

This switch is for any processor state in the STOP/STEP mode; 
the switch causes the basic step to be one machine instruction 
when down (off) or one major cycle when up (on). 

e EXECUTIVE DISABLE Switch 

When up (on), prevents Processor state 4 from being 
automaticalJy started every 16.3 mi JI iseconds by the real-time 
clock. 

• INSTRUCTION REPEAT Switch 

When up (on), causes all processor-s states to repeatedly 
execute the current machine language instruction. This applies 
to aJJ processor modes. 

• CS DISABLE Switch 

When up (on), causes aJJ output 
consist of o-s {equivalent to a 
Operation) micro-instructions). 

• STORAGE PARITY DISABLE Switch 

from control storage to 
succession 0if rmP (No 

When up (on), disables main and control storage parity error 
stops and traps. Does not disable MS PAHITY ERHOR 01r CS PARITY 
ERRUR indicators. 

• SELECT EVEN PARITY BYTE 0 Pushbutton (Alternate-action Switch) 

Pressing this pushbutton changes parity generation frorr odd to 
even for byte 0 of the word currently being written into main 
storage. Parity changes back to odd when pushbutton is pressed 
a second time. 

• SELECT EVEN PARITY BYTE 1 Pushbutton (AJ ternatf~-act ion S\" itch) 

Pressing this pushbutton changes parity generation from odd to 
even for byte 1 of the word currently being written into main 
storage. Parity changes back to odd when pushbutton is pressed 
a second time. 
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• MAINTENANCE MODE Pushbutton/Indicator 

When in the ON position, this switch enables a11 System 
Control Panel controls in both the Program and Maintenance 
Groups. When in the Off position, this switch disables all 
controls in the Maintenance Group only. 

o Voltage Test Selector 

SeJects voltage to be measured for deviation. 

• Voltmeter 

Displays voJtage devijation in that supply selected by Voltage 
Test Selector. 

• SET D 

These two pushbutton/indicators perform as follows: 

1. SET Au Pushbutton/Indicator (Alternate-action switch) 

Sets alJ 1-s into Au register. 

NOTE 

rJhen SET Au and SET Bu pushbuttons are 
pressed simultaneously, all 1-s are set into 
the 0-Register and a carry is forced into 
the primary ALU adder as Jong as the 
pushbuttons are held pressed. 

2. SET Du Pushbutton/Indicator (Alternate-action switch) 

Set all 1-s l~to Bu register. (Note for SET Au 
pushbutton applies.) 

• SELECT CS MINIMUM/Off 

When pressed to the ON (illuminated) position, this pushbutton 
selects Control Store size of 4096 words maximum for Control 
Storage proper and 256 words maximum for the Address Tab1e. 

NOTE 

Hardware information relative to the si7es of 
Control Storage and the FRJ decode Address TabJe are 
effective only during Console Control Storage Read, 
Console Storage Write, and Reset/Load operations. 
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When pressed to the Off (non-illuminated) position, this 
pushbutton has no effect. 

• Time Meter (located on Jeft side of Panel} 

UispJays elapsed time that computer power has been on. 

SYSTEM ACTIVITY DISPLAY GROUP 

• PROCESSOR STATE Indicators 

Dynamically indicate whicl1 processor states are executing 
major cycles. 

• Status Indicators 

Twelve indicators that iJJuminate particular status con~itions: 

1. MS PARITY dYTE 0 - Displays parity bit state of Jcftmost 
byte (bits 0 through 7) of the last word read out of r:s. 
{Not enabled if ECC is present.) 

2. MS PARITY GYTE 1 - Displays parity bit state of ri0htmost 
byte (bits 8 through 15) of the Jast word read out of MS. 
(Not enabled if ECC is present.) 

3. MS PARITY ERROR - Displays state of MS Parity Error flip
flop. Indicator is on if flip-flop is set and off if 
f J ip-fJop is cleared. 

4. CS PAKITY EHROR - Indicates a parity error in C.S or first
Jevel decode address tabie. 

5. O.C. FAULT - Indicates that one or more DC power supply 
in system is not within allowable output range. Remains on 
until condition is corrected. 

6. OVER TEt~. - Indicates a bJower failure condition within 
cabinet. 

7. HEADS EXTENDED - Indicates that heads in one or more disc 
files fail to retract during the power-down sequence. 

B. BURST CHECK - Indicates detection of a burst check error 
during a Reset/Load sequence from the disc file. 

';J. CHA&J;~EL 1 DATA CHECK - Indicates state of Channel 1 trans
mission flip-flop. 
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10. CHANNEL 1 CNTRL. CHECK - Indicates state of Channel 1 Con
trol Check fJip-f1op. 

11. CHANNEL 2 DATA CHECK - Indicates state of Channel 2 Trans
mission flip-flop. 

12. CHANNEL 2 CNTRL. CHECK ~ Indicates state of Channel 2 Con
trol Check f J ip-f Jop. 

COMMUNICATIONS ACTIVITY DISPLAY GROUP 

These indicators show the adapter/modem status for the 15 
communications channels and the integrated communications adapter 
as fo I lows: 

• RECEIVED DATA (BJ) - The ON condition indicates that the line 
as in the spacinq condition (i.e., a binary 7ero). lhe DfF 
condition indicates that the 1 ine is in the mark inn condition 
(i.e., a binary one). 

• THANSMl"fTED DATA (BA) - lhe OI~ condition indicates that the 
I ine is in the spacing condition (i.e., a binary ?era). The 
Off condition indicates that the 1 ine is in the markin0 
con<1 i t ion ( i • e. , a binary one) • 

• CLEAR TO SEND (CB) - The ON condition together with the ON 
condition on circuits CA, CC, and CD, indicates that the 
channel is in a transmit condition. 

• RECEIVED LINE SIGNAL DETECTOR (Cf) - The ON condition indi
cates that the modem is recE~ 1 v • ng a s i gna ·J which rneets its 
suitability criteria for demodulation. 

• SECONOAHY RECEIVED LINE SIGNAL DETECl"OR (SCF) - The Oh condi
tion indicates the proper reception (where appJicabJP) of the 
SECONOAKY CHANNEL signaJ. It is used to indicate the circuit 
assurance status and to signa1 a reverse channel interrupt 
condition. 

• DATA SET READY (CC) - The ON condition on this circuit is pre
sented to indicate that the modern is connected to a 
communication channel and, for an auto answer network, has 
completed the transmission of the answer tone. for a priv2te 
I ine, the ON condition indicates that the modem is ready. 
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• UFf tiOOK (OH) - When answering a caJJ, this signal ultimately 
completes a de path to the serving Central Off ice, activating 
the incoming ringing signal. When originating a call, this 
lead is operated to obtain dial tone and then pulsed to 
generate the desired dial digits. 

• HING INDICATOR (CE) - The ON condition indicates that a ring
ing signal is being received on the communication channel. 

NOTE 

Since under normal operation the communications 
handler will answer a caJJ on the leading edqe of 
the ringing signal, the ON condition on this 
indicator implies either a malfunction or that the 
channel is not enabled. 

• ENABLE (EN) - The ON condition indicates that the J ine adapter 
is enabled and is therefore not in the master clear or loop 
test mode. 

OPERATING PROCEDURES 

GENERAL 

This paragraph contains proc~dures which may be executed from the 
System Control Panel. These procedures enabJe loading control or 
main storage frorr. either disc or cards, reading from or writing 
into main storage or registers within register files or register 
options, and executing programs. 

Modes of Operation 

The System Control Panel enables the system to operate in one of 
two fundamental control modes: processor control and console 
control. These two modes are not mutuaJJy exclusive from the 
hardware point of view, but should be clearly distinguished and 
kept separate in operating practice. This separation is necessary 
since the console mode can directJy alter the contents of storage 
and registers and in this way could completely disrupt processor 
mode operations. 
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• The processor control mode is selected basically by the 
eight PROCESSOR CONTROL SELECT switches, the PROCESSOR 
SELECT selector, and the PROCESSOR RUN pushbutton. This 
mode enables the operator, in connection \t'Jith pro9rammed 
operations, to directly control execution of instructions 
by all eight processor states. Thus, individual processor 
states may be switched on and off or may be made to run 
one instruction at a time {STOP/STEP mode), etc. Except 
for the internal effects of the programs themselves, the 
processor mode does not enable the contents of storage to 
be altered. 

• The console control mode is selected basically by the 
CONSOLE CONTROL SfLECT switch, the cnNSOLE MODE SELECT 
selector, and the CONSOLE RUN pushbutton. This mode does 
not involve any actual execution of instructions by a 
processor state, but allows any individual cell of main 
qr control storage or any of the hardware registers to be 
displayed or altered under either hardware or software 
control. The panel is aJlocated major cycles just as 
though it were a ninth processor. 

fach of the fundamcnta1 control modes is inf Jucnced by the three 
operating modes: operator mode, program ~ode, and maintenance 
mode. The three modes each determine a certain level of operatina 
capubil ity available to the operator. 

1. The operator mode, selected when neither the PfiOGRAM 
MODE or MAINTENAIKE MODE pushbutton is act ivateci, 
restricts the operator to use of the operator qroup 
controls on1y. This group allows the operator to tu~n on 
and turn off the system, perform reset/1oad and auto1oad 
operations, and detect fault and status conc:Jitions. 
These operations are always av~ilabJe to the operator 
regardless of whether the system is in the processor 
mode or console mode. 

2. The program mode, selected by the PROGHAM MODE push
button, enables an operator to use the controls of the 
programmer group as vie 11 as those of the operator ~Jroup. 
This additional capabiJ ity allows the operator to place 
the system in either the processor control or console 
control mode, thus enabling operations assoc i atecj with 
these two control modes to be carried out. 

3. The maintenance mode, selected by the MAINTENANCE MOOE 
pushbutton, enabled an operator to use controls of the 
maintenance group in addition to those of the operator 
and program group. These controls allow the oper~tor to 
initiate maintenance-related activitiP.s when operatinq 
in either the processor control or console control mode. 
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Breakpoint faciJ itv 

The breakpoint facility provides a way of terminating processor 
mode or console mode operations at a specific point in either 
main storage or control storage (including the first-level decode 
address table). This facility may be invoked if the seJected 
processor is started either from the panel (PROCESSOR RUN 
pushbutton) or by internal operations, or if the computer is 
already executing instructions. During processor mode operations, 
the breakpoint operation is initiated by setting one of the 
p,{OCESSOR CONTROL SELECT switches to BREAKPOINT. The processor 
then proceeds until the storage location selected on the 
BUEAKPOINT MODE SELECT selectors is accessed, at which point the 
processor stops. This breakpoint stop is interpreted in one of 
three ways, as selected by a corresponding breakpoint mode 
switch: READ INSTR, READ DATA, and ~~RITE DATA. Jktivatin~ the 
HEAD INSTR switch will stop the processor after it reads the 
instruction at the breakpoint address. Activating the READ DATA 
switch wiJJ stop the processor after it reads the operand at the 
breakpoint address. Activating the tJRIJE DATA switch wi 1 J stop 
the processor after it stores the operand at the breakpoint 
address. 

NOTE 

Word mode addressing will not result in a hreakpoint 
stop where the right-most byte (odd-numbered) address 
of the referenced word is designated in the br-eakpo int 
address switches. An example is the case of MS-RO or 
MS-WR operations which wiJI not perform a breakpoint 
stop if the right-most byte address is desiqnated by 
the breakpoint address switches. 

A breakpoint stop activated by the READ INSTR switch will load 
only the first two bytes of an instruction. lhus, the reading of 
the Ml, M2, Ll, and L2 portions of 4-, 6-, and 3-byte 
instructions are treated as operand references for breakpoint 
purposes. 

for consoJ e mode operations (when the CONSOLE COtff11•.0L SELEC r 
switch is set to BREAKPOINT), the breakpoint stop will always 
occur at the end of the storage reference cycle in \'/hich data is 
read or written at the breakpoint address. 
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SWITCHING PUWER ON ANO OFF 

CAUTION 

During an emergency situation (conditions invoJving a 
safety hazard), power may be shut down by pull inq the 
EMERGENCY PULL knob. However, pulling this knob can 
result in extensive equipment damage, including disc 
head crashing and Joss of data in main storage. Use 
this knob 2!!.U: when a definite emergency 
situation exists; otherwise, use the POWER OFF switch 
described below. 

1 9 

To turn the computer on, insure that the LOCAL/REMOTE switch is 
in the LOCAL position; then simply press the PmJEn ON pushbutton. 
Upon completion of the power-up sequence, the POWER ON indicator 
wi1 I light. (The int«?rna1 power-up switching sequence for the 
computer and disc drives is performed by the hardware.) 

lo turn the computer off, press and hold the PtkJEH OFF pushbutton 
for· about two seconds. (The de 1 ayed action of this S\·Ji tch is 
designed to prevent turnin9 off power inadvertently.) The Pm.'ER 
OFF indicator wi1J 1 ight. 

LOJ.\LJ h~G CONTROL S TUIU\GE FROM DI.SC 

Loading control storage (CS) frorr the disc via the Panel can be 
performed in one of two ways: from a power-on condition or tising 
the kESET/LOAD pushbutton. Essentially, the power-on condition 
loeids CS when power is initially appJ ied to the systerr {pressinq 
the P~WER UN pushbutton); using the kESET/LOAD pushbutton 1oads 
CS in the same manner as pressing the POWEi< Uf'·.J pushbutton, but 
after power has been applied. Each of the two ways depends in 
which operating mode the Pane) has been placed; operator mode, 
program mode, or maintenance mode. Generally, operator mode 
provides the ~aximum amount of internal hardware control with the 
least amount of operator intervention. In contrast, maint0n~nce 
mode requires the greatest amount of operator interv~ntion, but 
provides the greatest amount of flexibility in usin-;-1 the panel 
controls. 

Loading CS from the disc by a power-on condition i~ norrna11y 
performed in either the operator mode or program mode. 
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Operator Mode 

1. Set the LOAD SELECT switch to DISC. 

2. Select one, and only one, of the disc drives as 109ica1 drive 
Oby partially inserting pJug 0 into the drive select slot. 
(Do not insert plug aJl the way in at this time~) 

3. Mount disc pack and enable power to disc drive 0 by pressing 
the STAflT switch. (Insure that the READ ONLY and ENABLE 
switches are set.) 

4. Press the POWER ON pushbutton. Upon completion of the power
up sequence and the restore operation (about 1 minute), drive 
number 0 in the seJect plug wlJI Jight. 

5. Set the MAINTEi·JANCE MODE and PROGRAM MOOE pushbuttons to the 
off position (can be done wh i J e step 4 progr essc;?s). 

6. Complete selection of disc drive 0 by fully inserting plug O. 
When drive heads have been restored and the power-on sequence 
has been completed, CS load will begin. Disc data will be 
1oaded in sequential Jocations starting at address 0000 (hPx) 
into both CS and the fRJ Decode Address Table, automatically 
followed by a load of MS. 

Program Mode 

1. Set the CONSOLE MODE SELECT selector to OFF and the CONSOLE 
DATA REGISTER SELECT selector to DATA. 

2. Set the LOAD SELECT switch to DISC. 

3. Select one, and only one, of the disc drives as logical drive 
0 by partially inserting plug 0 into the drive select slot. 
(Do not insert plug all the way in at this time~) 

4. Mount disc pack and enable power to disc drive 0 by pressinq 
the START switch. (Insure that the READ ONLY and ENABLE 
switches are set.) 

5. Press the POWER ON pushbutton. Upon completion of the power
up sequence and the restore operation (about 1 minute), drive 
number 0 in the select plug will J ight. 

6. Set the MAINTENANCE MODE pushbutton to the off position and 
the PROGRAM MODE pushbutton to the on position (can be done 
while step 5 progresses). 

]. Complete selection of disc drive 0 by fu11y insertin9 pJug o. 
When drive heads have been restored anci the power-on scPuence 
has been completed, CS load wi 11 begin. Disc data wi 1 J be 
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Joaded in sequential locations starting at address 0000 (hex) 
into both CS and the fHJ Decode Address Table, automaticaJJy 
fol lowed by a load of MS. 

ResetLLoad Condition 

Loading CS from the disc by pressing the RESET/LOAD pushbutton 
can be performed in the operator mode, program mode, or 
maintenance mode. 

Operator Mode 

1. Set the MAINTENANCE MOOE and the PROGRAM MOOE pushbuttons to 
the off position. 

2. Set the LOAD SELECT switch to DISC. 

3. Place disc pack on the disc drive selected as Jogica1 O and 
enable power to the drive by pressing the START switch. (In
sure that the READ ONLY and ENABLE switches are pressed.) 

4. Press the HE.SET/LOAD pushbutton. Oise data wi I J be loaded 
in sequential locations starting at address 0000 (hex) into 
both CS and the fRJ Decode Address Table, automatically 
followed by a load of MS. 

Program Mode 

1. Set the MAINTENANCE MODE pushbutton to the off position and 
the PROGRAJvj MODE pushbutton to the on posit ion. 

2. Set the CONSOLE MODE SELECT selector to OFF and the CONSOLE 
DATA REGISTfk SELECT selector to DATA. 

3. Set the LOAD SELECT switch to OISC. 

4. Place disc pack on the disc drive selected as logical O and 
enable power to the drive by pressing the START switch. (In
sure that the READ ONLY and ENABLE switches are pressed.) 

5. Press the RESET/LOAD pushbutton. Disc data wiJJ be loaded 
in sequential Jocations starting at address 0000 (hex) into 
both CS and the FRJ Decode Address TabJe, a~tomaticaJJy 
fo 1 I owed by a I oad of MS. 
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Maintenance Mode 

Preconditions. 

NOTE 

In all procedures listed, preconditions must be 
satisfied before the procedure.can be executed. 

1. MAINTENANCE MODE pushbutton/indicator ON. 

2. CS DISABLE switch at Off. 

3. CONSOLE MODE SELECT seJector at CS-WR. 

4. CONSOLE CONTHOL SELECT switch at STOP/STEP. 

5. CONSOLE DATA REGISTER SELECT selector at DATA.* 

Procedure for Loading Standard Microcode From 0000 (}lex) 

1. Set the LOAD SELECT switch to DISC. 

2. Place disc pack on the disc drive selected as JogicaJ O and 
enable power to the drive by pressing the START switch. (In
sure that the READ ONLY and ENABLE switches are pressed.) 

3. If disc pack is already mounted but disc heads are at an un
known position, restore them to cylinder 0 by partiaJJy 
removing and reinserting seJect plug O. 

4. Press SYSTEM RESET pushbutton. 

5. Press RESET/LOAD pushbutton. Oise data will be read into 
control storage starting at the location contained in the 
Su-Register {in this case, 0000, since pressing SYSTEI·~ 
RESET pushbutton generated a system reset condition). If 
Joad runs to completion, ControJ Storage and Address Tabl~ 
wiJI be completeJy loaded. If Joad stops before co~p1etion 
(occurrence of burst check error), Su wiJJ contain address of 
last word loaded +1. 

*This step is optionaJ since a CS write operation unconditionally 
forces data to be entered into the data register and contents of 
Su to be displayed via the address register indicators, reqard
Jess of the address and data register selector settings. It is 
suggested, however, that this step be performed as an aid in 
recalling which register contents are being displayed. 
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6. Upon completion of load, note BURST CHECK indicator in the 
maintenance group. If indicator is off, data was transferred 
from disc without a cycJic error. If indicator is 1 it, a 
cyclic error occurred.* Repeat steps 3, 4, and 5 to try 
a reJoad. 

Verification (OptionaJ). To check that control storage has been 
loaded properly, execute a control storage scan as follows: 

1. Set CONSOLE MODE SELECT selector to CS-RD. 

2. Set CONSOLE ADDRESS kEGISTER DISPLAY selector to Su and 
CONSOLE DATA kEGISTER DISPLAY selector to CSS.** 

3. Position CONSOLE CONTROL SELECT switch to NORMAL. 

4. Position STOHAGE PARITY DISABLE switch to OFF. 

5. Press SYSTEM RESET pushbutton. 

6. Press CONSOLE RUN pushbutton. Su-Register disp1ay wiJJ 
stop on last address of first page (256-word block) in 
which a longitudinal parity error occurred, and on last 
address of succeeding pages containing parity errors 
upon pressing CONSOLE RUN button after Jast error stop. 
Su-Register display wilJ also stop on last address of 
first unused page. Upon stopping at error, CSS register 
display will contain all 1-s except in positions of bits 
that fa i Jed (and bi ts S' and 1 O, which are not used). If 
no errors occur, it will keep running. Parity errors 
within the address table are detected by performin9 a 
horizontal parity check on bits 7 through 15 of each 
word stored (bits 0 through 6 are forced by hardware and 
are not checked). Check will stop on address of error 
where even paroty was detected. 

·*Bit 00 of the Console Address register display wiJJ aJso be lit 
if a cyclic error occurred. 

**These steps are optional since a CS read operation uncondition
ally forces contents of Su to be displayed via addres~ register 
indicators and contents of CSS to be displayed via data reqis
ter indicators regard~ess of the address and data re0ister 
selector settings. It is suggested, however, that these steps 
be performed as an aid in recalling which register contents are 
being displayed. 
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7. Stop the CS scan operation by momentarily setting the 
CONSOLE CONTROL SELECT switch to the STOP position. 

LOADING CONTROL STOHAGE FROM CARDS 
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Loading control storage (CS) from cards can be performed in one 
of two ways: from a power-on condition or using the RESET/LOAD 
pushbutton. Essentially, the power-on condition loads CS when 
power is initially applied to the system (pressing the POWER ON 
pushbutton); using the RESET/LOAD pushbutton loads CS in the same 
manner as pressing the POWER ON pushbutton, but is used after 
po~er is already on. Each of the two ways depends in which 
operating mode the Panel has been placed: operator mode, program 
mode, or maintenance mode. Generally, the operator mode provides 
the maximum amount of internal hardware control with the least 
amount of operator intervention. In contrast, the rr.~intenance 
mode requires the greatest amount of operator intervention, but 
offers the greatest amount of flexibility in using the Panel 
controls. 

Power-Un Condition 

Loading CS from cards by a power-on condition is normally 
per formed in either the operator mode or the prograrr: moc'ie. 

Operator I·lode 

1. Set the LOAD SELECT switch to CR (if loading from card 
reader) or to R/P (if loading from reader/punch). 

2. Press the POWER ON pushbutton. 

3. Set the MAINTENANCE MOOE and PROGRAM MOOE pushbuttons to the 
Off position. 

4. Place microprogram card deck in the card hopper and start the 
card reader device. Card data wi11 be loaded in sequential 
locations starting at address 0000 (hex) into ~>th CS and the 
FRJ Decode Address Table. 
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Pr1ogr am Mode 

1. ·Set the LOAD SELECT switch to CR {if loading from card 
reader) or to R/P (if loading from reader/punch). 

2. Press the POWER ON pushbutton~ 

3. Set the MAINTENANCE MODE pushbutton to the Off position and 
the PKOGRAM MODE pushbutton to the ON position. 
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4. Set the CONSOLE MODE SELECT se J ector to OFF and the CWJSOLE · 
DATA REGISTER SELECT selector to DATA. 

5. Place microprogram card deck ;in the card hopper and start the 
card reader device. Card data wiJJ be 1oaded in sequential 
locations starting at address 0000 (hex) into both CS and the 
FRJ Decode Address Table. 

Re~et{Load Condition 

Loading CS from cards by pressing the RESET/LOAD pushbutton can 
be performed in the operator mode, program mode, or maintenance 
mode. 

Operator Mode 

1~ Set the MAINTENANCE MODE and PROGRAM MOOE pushbuttons to the 
OFF position. 

2~ Set the LOAD SELECT switch to CR (if loading from card 
reader) or RIP (if loading from reader/punch). 

3o PJace microprogram card deck in the card hopper and start the 
card reader device. 

4~ Press th~ RESET/LOAD pushbutton. Card data wilJ be loaded in 
sequential locations startin9 at address 0000 (hex) into both 
CS and the fRJ Decode Address TabJe. 
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Program Mode 

1. Set the MAINTENANCE MOOE pushbutton to the OFF position and 
the PROGHAM MODE pushbutton to the ON position. 
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2. Set the CONSOLE MODE SELECT se J ector to CS-L~R and tl'H~ CONSOLE 
DATA REGISTER SELECT selector to DATA. 

3~ Set the LOAD SELECT switch to CR (if loading from tard 
reader) or RIP (if loading from reader/punch). 

4. Place microprogram card deck in the card hopper and start the 
card reader device. 

5. Press the RESET/LOAD pushbutton. Card data will be loaded 
in sequential locations starting at address 0000 (hex) into 
both CS and the FRJ Decode Address Table. 

j"1a i ntenance Mode 

Preconditions. 

1. MJ\INTENANCE MODE push but ton/indicator rn~. 

2. CS DISABLE switch at OFF. 

3. CONSOLE MOOE SELECT selector at CS-WR. 

4. CO~SOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE DATA REGISTER SELECT selector at DATA.* 

*This step is optional since a CS writ~ operation unconditionalJy 
forces data to be entered into the data register and contents of 
Su to be displayed via the address register indicators, regard
less of the address and data register selector settings. It is 
suggested, however, that this step be performed as an aid in 
recalling which register contents are being displayed. 
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Procedure for Loading Standard Microcode From 000 (Hex). 

1. Position LOAD SELECT switch to CR (if loading from card 
reader) or RIP (if loading from reader/punch). 

2. Place microprogram card deck in card hopper and start the 
card reader device. 

3. Press SYSTEM RESET pushbutton. 

4. Press RESET/LOAD pushbutton. Cards wiJI be read into control 
storage starting at the location contained in the Su-I~egister 
(in this case, 0000, since pressing SYSJEM itESET 9cnerated a 
system reset conditioh). On completion of the load, Su will 
contain the last word address +1, unless Control Stora0e and 
Address Table were completely loaded. 

Procedure for Loading at Locations Other Than 0000 (Hex). 

1. 

2. 

3. 

4. 

6. 

J. 

Select starting load location on Bf{EAKPOli~T ADOHESS SELECT 
selectors. 

Set CONSOLE ADDHESS REGISTER SELECT selector to Su.* 

Position CONSOLE CONTHOL SELECl switch to DHEA,(POHH. 

Press CONSGLE kUN pushbutton. f he Su-H.eq is ter w i 11 nm·1 con-· 
ta in se I ectcd breakpoint address ( indicated in COHSULE J\DD~ ~E.SS 
REGISTE~ DISPLAY indicators). 

Position LOAD SELECT switch to ALTERNATE (for card r~ader 
load). 

Place microprogram card deck t:o be Joaded in card reacler an<J 
press the START button on the card reader. 

Press HES ET/ LOAD pushbutton. Cards "'' i I J be r eacj in to s tor ane, 
starting at the location contained in the Su-Kegister. If 
load runs to completion, Control Storage and Address Table 
will be completely loaded. If load stops before completion, S 
will contain address of last word loaded +1. 

-----------------------------------~·------~~~~~---------------------
*This step is optional since a CS write operation unconditionally 

forces data to be entered into the data register and cont~nts of 
Su to be displayed via the address register indicators, reoard
less of the address and data register selector settin9s. It is 
suggested, however, that this step be performed as an aid in 
recal1ing which register contents are being displayed. 
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Verification (Optional). To check that control storage has been 
loaded properly, execute a control storage scan as follows: 

1. Set CONSOLE MOOE SELECT selector to CS-RD. 

2~ Set CONSOLE ADDRESS REGISTER DISPLAY selector to Su and 
CONSOLE DATA REGISTER DISPLAY selector to CSS.* 

3. Posit ion CONSOLE CONTROL SELECT switch to NORJVtAL 
position. 

4. Position STORAGE PARITY DISABLE switch to Off. 

5. Press SYSTEM RESET pushbutton. 
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6. Press CONSOLE RUN Pushbutton. Su-Register display will 
stop on last address of f lrst page (256-word block) in 
which a longitudinal parity error occurred, and on last 
address of succeeding pages containing parity errors upon 
pressing CONSOLE RUN pushbutton after last error stop. 
Su-Register display will also stop on Jast address of 
first unused page. Upon stopping at error, CSS re9ister 
display wiJJ contain all 1-s except in positions of bits 
that failed (and bits 9 and 10, which are not used). If 
there are no errors, it will keep running. Parity errors 
within the address tab1e are bits 7 through 15 of each 
word stored (bits 0 through 6 are forced by hardware and 
are not checked). Check wil1 stop on address of error 
where even parity was detected. 

7. Stop the CS scan operatfon by momentarily setting the 
CONSOLE CONTROL SELECT switch to the STOP position. 

LOADING MAI~ STORAGE FROM DISC 

Loading main storage (t11S) from the disc can be accornp I i shed in one 
of two ways: from a power-on condition or using the AUTOLOAD 
pushbutton. An MS Joad occurs automaticaliy upon completion of the 
CS and FkJ Decode Address Table Joad if CS was load~~ from a 
power-on or reset/load condition in either the operator mode or 
program mode. This paragraph, therefore, only describes Joadin9 of 
MS using the AUTOLOAD pushbutton in any of the three~ modes. 

*These steps are optional since a CS read operation uncondition
a1 ly forces contents of Su to be displayed via address register 
indicators and contents of CSS to be displayed via data re0ister 
indicators regardless of the address and data register se1ector 
settings. It is suggested, however, that these steps be per
formed as an aid in recalling which register contents are being 
dispJayed. 
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Au~oJoad Condition 

NOTE 

Control storage must have been previously Joaded to 
perform this operation. 

1. If in Maintenance mode, set CS DISABLE, SET Au, SET Bu, and 
SELECT EVEN PARITY BYTE 0 and 1 switches at OFF. 

2. Set LOAD SELECT switch to DISC. 

3. Press AUTOLOAO pushbutton. Disc data will be loaded into MS 
in sequential locations starting at address 0000 (h0x). 
Upon completion of the load, the address re~ister indicators 
will contain the last word address +2. 

LOADING MAIN STORAGE FROM CAHDS 
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Loading MS from 
pushbutton. The 
Maintenance mode. 

cards is accomplished by using the RESET/LOAD 
operation can be performed only in the 

IJtHE 

ControJ Storage must have been previously Joaded to 
perform this operation. 

1. MAINTENANCE MUDE pushbutton/indicator ON. 

2. CS DISABLE, SET Au, SET Bu, and SELECT EVEN PAHITY BYTE 0 
and 1 switches at Off. 

3. CONSOLE MODE SELECT selector at MS-WR. 

4. CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE DATA REGISTER SELECT selector at DATA. 
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Procedure 

1. Positlon LOAD SELECT switch to CR (if loading from card 
reader) or R/P (if Joading from reader/punch). 

2. Place card deck in card hopper and start the card 
reader device. 
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3. Set CONSOLE ADDRESS REGISTEH DISPLAY pushbuttons to starting 
address. 

4. Press HESET/LOAO pushbutton. Cards will be read into main 
storage using the contents of the Console Address reaister 
as the starting address. Upon completion of the load, the 
address register indicators wi11 contain the last word 
address +2. 

HEAD I 6·iG CONH\UL S TUkAGE 

Preconditions 

1. MAI l'JTENANCE MOOt::: pushbutton/indicator ON. 

2. CS OISAULE switch at OFF (down). 

3. CONSOLE MOUE SELECT selector at CS-RD. 

4. CONSOLE DATA KEGISTER SELECT selector at CSS.* 

*This step is optional since a CS read operation unconditionally 
forces contents of Su to be displayed via address reqister 
indicators and contents of CS.S to be displayed via data re9istcr 
indicators regardless of the address and data register selector 
settings. It is suggested, however, that this step be performed 
as an aid in recaJi ing which register contents are being 
displayed. 
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Procedur~ 

It is not possible to read directly from any control storage 
location or bJock of locations other than 0000 (hex) without 
first performing a breakpoint scan up to the startinq location 
mi nus 1, s i nee Su cannot be enten~d direct J y. For 1 ocat ions near 
0000 (hex), however, it is easier to manually step to the desired 
location by setting the CONSOLE MODE SELECT selector to CS-RD, 
cm~SOLE CONTRUL SELECT switch to STOP/STEP, and press·ing the 
CU~SOLE RUN button for each address to be stepped. 

iJreakpoint Scan 

1. Set CONSOLE MODE SELECT selector to CS-RD. 

2. Position BHEAKPOINT ADDHfSS SELECT selectors to address n;inus 
1 of location to be read. 

3. Posit ion CONSOLE CONTRUL SELECT switch to n~·(EAKPOINT. 

4. Press CONSOLE RUN pushbutton. The Su-Register will be 
counted up to the breakpoint address. (Set crnJSOLE JWDRESS 
REGISTEi< selector to Su to observe.),-: The CONSOLE DATA 
kEGISTEk indicators (CSS) wi JJ now display a partiaJ check 
sum. (All bit positions are used except 9 and 10.) 

uisplaying Contents of Consecutive locations 

After breakpoint scan: 

1. Position CONSOLE CONTROL SELECT switch to STOP/STEP. 

2. Press CONSOLE HUN pushbutton. Each t irne cu,~soLE tw:·J button 
is pressed, Su wiJI be increased by 1 and the contents of the 
next location will be displayed in the CONSOLE DATl\ RECISTfH 
DISPLAY indicators. 

*This step is optional since a CS read operation unconditioraJly 
forces contents of Su to be displayed via address register in
dicators and contents of CSS to be displayed via data reaister 
indicators regardless of the address and data register sel~ctor 
settings. It is suggested, however, that this step be performed 
as an aid in recalling which register contents are beinq 
displayed. 
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~JR IT I NG CONTROL STORAGE 

Preconditions 

1. MAINTENANCE MODE pushbutton/indicator ON. 

2. CS DISABLE switch at OFF. 

3. CONSOLE MODE SELECT selector at CS-RD. 

4. CONSOLE DATA REGI~TER SELECT selector at CSS.* 

Procedure 

It is not possible to write directly into any controJ storage 
location or block of locations other than 0000 (hex) without 
first performing a breakpoint scan up to the start inf location, 
since Su cannot be entered directly. For locations near 0000 
(hex), however, it is easier to manua 1 J y step to the c.ies ired 
location by setting the CONSOLE MODE SELECT selector to CS-RD, 
CONTROL SELECT switch to STOP/STEP, and pressing the CONSOLE RUN 
button for each address to be stepped. 

Ureakpoint Scan 

1. Set CONSOLE MODE SELECT selector to CS-RD. 

2. Position BREAKPOINT AOill{ESS SELECT selectors to address of 
location to be written. 

3. Position CONSOLE CCNTROL SELECT switch to DHEAKPO H~T. 

4. Press CONSOLE RUN pushbutton. The Su-Hegister will be 
counted up to the breakpoint address. (Set COhSOLf ADDRESS 
REG IS TER se I ector to Su to observe.) The COl·~SOLJE OAT A 
REGISTER ind~cators (CSS) will now dispJay a partial check 
sum. 

*This step is optional since a CS read operation unconditicnally 
forces contents of Su to be displayed via address register 
indicators and contents of CSS to be displayed via data register 
indicators regardless of the address and data register selector 
settings. It is suggested, however, that this step be performed 
as an aid in recalling which register contents are beins 
displayed. 
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Entering Data 

After breakpoint scan: 

1. Set CONSOLE MOOE SELECT selector to CS-WR. 

2. Position CONSOLE CONTROL SELECT switch to STOP/STEP. 

3. Set the 14-bit word to be written (not using bits 9 and 10) 
into the Console Data register. Make sure that odd parity 
is maintained (bit 8 is parity bit}. 
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4. Press CONSOLE HUN pushbutton. Each ti me crmSOLE fUHJ push
button is pressed, contents of the Console Data reqister dis
play will be written into storage location specified by Su, 
and Su count will be increased by 1. To insure proper scan 
operation, the check word in the particular page must also be 
corrected. 

5. To enter the contents of the Console Data register into 
all control storage locations, set CONSOLE COdTHOL SELECT 
switch to NOHMAL position and depress the COhSOLE RUN 
pushbutton. 

HE/\LJING MAIN SlOHAGE 

NOTE 

Control storage must have been previously loaded to 
perform this operation. 

1. MAINTENANCE MODE or PHOG~U\M MODE pushbutton/indicator Oh. 

2. If in Maintenance mode, set CS OISAULE, SEr Au, an<i SET Bu 
switches at Off. 

3. CONSOLE MODE SELECT selector at MS-RD. 

4. CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE AODkESS REGISTER SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 
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1. Press CLEAR ADDHESS pushbutton. 

2. Set the address of the main storage location to be read into 
the CONSOLE ADDRESS REGISTER DISPLAY pushbuttons. 

3. Press the CONSOLE RUN pushbutton. Contents of selected Joca
t ion will be displayed in the CONSOLE DATA REGISTER DISPLAY 
indicators. 

4. To read up to an address, enter starting address of block 
into CONSOLE ADDRESS REGISTEH DISPLAY pushbuttons 2nd ending 
address into BREAKPOINT ADDRESS SELECT selectors. Position 
CONSOLE COlHiWL SELECT switch to BREAKPOHa and prf~ss CONSOLE 
RUN pushbutton. 

5. To step through individual storage locations, repeat Step 4, 
except posit ion CONSOLE COI JTiWL SELECT switch to S TUP /STEP. 
Contents of each storage location will be displayed in 
sequence each time CONSOLE RUN pushbutton is pressed. 

6. To dynamically read a storage location in the normal (con
tinuous) mode, enter the word address of the location into 
the CONSOLE ADURE5S REGISlEH DISPLAY pushbuttons with bit 
position 15 set. Set the CONSOLE COh Ti-WL SELECT switch to 
ImHi'1AL posit ion and press the CONSOLE HUH pushbutton. The 
contents of the storage location entered in the console 
address register will be continuously displayed in the 
CONSOLE DATt\ 1-\EGISTER DISPLAY indicators. 

WHITING MAIN SlURAGE 

Preconditions 

:mTE 

Control storage must have been previously loaded to 
perform this operation. 

1. I'!AINTENANCE MODI: or PHOGHAM MODE pushbutton/indicator fn~. 

2. If in Maintenance mode, set CS DISABLE, SET Au, anci SEl nu 
switches at OFF. 
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3. CONSOLE MOOE SELECT seJector at MS-WR. 

4. CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE ADDRESS REGISTEH SELECT selector at ADDRESS. 

6. CONSOLE DATA KEGISTER SELECT selector at DATA. 

7. SELECT EVEN PAHITY BYTE 0 and 1 pushbuttons to off position 
(if either is on, incorrect parity wiJJ be written and de
tected during subsequent read operation). 

1. Press CLEAR ADDRESS and CLEAH DATA pushbuttons. 

2. Set the address of the main storage location to be written 
.via the CON.SOLE ADDRESS lZEGISlb< OISPUW ptishbuttons. 

3 • Set the data to be w r i t ten v .i a the C 0 NS D LE u AT J.\ REC I :~ l LH 
DISPLAY pushbuttons. 

4. Press the CONSOLE RUN pushbutton. Contents of the date: 
rc9ister \>Ii l l be written at the addres!'.'. specified in the 
CONSOLE ADDRESS t\EG IS TEi~ DISPLAY ind i C;)tors. 
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5. To write the contents into all storage locations, set CCH~SULf 
COl--sJROL SELEG J switch to the NORMAL position and pr0ss the 
CONSOLE HUi~ pushbutton. 

6. lo write a bJock of data, enter starting address of 'b1ock 
into the CONSOLE ADDRESS nEGISlE!{ SELECT pushbuttons and 
ending address into BREAKPGIIH ADDRESS SELECT selectors. 
Position CGNSOLE CONTROL SELECT switch to B,d:AKPOHH and 
press the CONSOLE RUN pushbutton. Contents of the data 
register wiJJ be written in sequence into aJJ locations 
within the block. 

l. To write data into individual storage Jocations within the 
block, repeat Step 6, except set the CU~SOLE CONTROL SELrCI 
switch to STOP/STEP. Contents of the data register will be 
written in individual locations in sequence each time the 
CU1 1JSOLE RUi·~ pushbutton is pn~ssed. 
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READING REGISTERS Of REGISTEK FILES 

Preconditions 

NOTE 

Control storage must have been previously loaded to 
perform this operation. 

1. MAINTENANCE MOOE or PROGRAM MODE pushbutton/indicator UN. 

2. CS DISABLE switch at Off. 

3. CONSOLE MOOE SELECT selector at RF-RO. 

4. CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE ADDRESS kEGISTEk SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 

Procedure 

1. Press CLEM ADDKESS pushbutton. 
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2. Set processor state number and number of the register in 
basic file or extended file (Group I or II*} into the CONSOLE 
ADDRESS REGISTER SELECT pushbuttons. Addresses of basic 
file and extended file, Groups I a.nd II are 1 isted in figure 
3-1. 

3. Press CONSOLE RUN pushbutton. Contents of seJec;ted reqister 
will be displayed in bits 00 through 15 indicators of the 
CONSOLE DATA REGISTER DISPLAY. If the relocation and protec
tion feature of the Register Option is present, contents of 
the segment tag register -corresponding to the BHF register 
selected will be dispJayed in the XO through X3 indicators of 
the CONSOLE DATA REGISTER DISPLAY. 

4. To dynamically read a register in the normal (continuous) 
mode, repeat Steps 1 through 3, except set the CONSOLE 
CONTROL SELECT switch to the NORMAL position. l"he Console 
Data register indicators will continuously dispJay the regis
ter contents as the running processor aJters the contents. 

*The Group III registers of the extended register fiJe many not 
be addressed by this mechanism. 



0 1 2 3 4 5 6 7 

0 0 0 0 0 0 0 E 

0 • BASIC REGISTER FILE }-----
1 • !EXTENDED REGISTER FILE 

0 • PROCESSOR ST ATE 0 
1 - PROCESSOR STATE 1 
2 - PROCESSOR ST A TE 2 
3 - PROCESSOR STATE 3 
4 - PROCESSOR STATE 4 
5 · PROCESSOR ST ATE 5 
6 • PROCESSOR ST A TE 6 
7 • PROCESSOR STATE 7 

SECTION 3 

8 9 10 11J12 13 14 15 

Proc Register 
!No. No. 

---------------~--------------~ ~ASIC REGISTER FILE EXTENDED REGISTER FILE 

00 • GENERAL PURPOSE 0 + • 
f1'1 • GENERAL PURPOSE 7 
08 • CONDITION 
09 • PROGRAM ADDRESS 
OA • TRANSIENT (TOb 

+ + OF - TRANSIENT (T5} 
1A • TRANSIENT (T6l 

t . TRANSIENT (T21) 

00 . 
01 • 
02 • 
03 • 
04 • 
05 . 
06 -
07 . 
08 • 
09 • 

OA • 
OB;· 
oc:. 

t. 

F 
Pµ 
BUSY I ACTIVE 
REAL TIME CLOCK 
TIE-BREAKER 
PARITY ERROR 
CONTROL 
PRIVILEGED 
BOUNDARY CROSSING 
CONTROL STORAGE SCAN 
CONSOLE ADDRESS 
CONSOLE DATA 
UNASSIGNED 

+ UNASSIGNED 

) GROUP I 

GROUP II 

figure 3-J. rlegister file and Associated Register Addresses 

PACE 3 "/ 



SECTION 3 PAGE 

LOADING REGISTERS Of REGISTER FILES 

NOTE 

Control storage must have been previously loaded to 
perform this operation. 

1. MAINTENANCE MODE or PROGRN1 MODE pushbutton/indicator ON. 

2. C5 DISABLE switch at Off. 

3. CONSOLE MODE SELECT selector at RF-WR. 

4. COl~SOLE CONTHOL SELECT switch at STOP/STEP. 

5. CONSULE ADDRESS REGISTER SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 

1. Press ClfAf{ AODHESS and CLE AH DAT A pushbuttons. 
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2. Set processor state number and number of the register in 
basic file or extended file (Group I or II*) via the CONSULE 
ADDHESS HEGISTER DISPLAY pushbuttons. Addresses •Of basic fiJe 
and extended fiJe, Groups I and II, are listed in figure 3-1. 

3. Set data to be Joaded via the 00 through 15 pushbuttons of 
the CONSOLE DATA REGISTEH DISPLAY. If the relocation and 
protection feature of the Register Option is present, 1oad 
the segment tag associated with a selected BRf re9ister into 
the XO through X3 pushbuttons of the COl'~SOLE DATA :1EGIST£R 
DISPLAY. 

4. Press CONSOLE fWN pushbutton. Contents of Console Data 
register wiJI be loaded into the selected processor register 
and corresponding segment tag register. 

*The Group III registers of the extended register file may not be 
addressed by this mechanism. 
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READING REGISTERS Of REGISTER OPTION 

Preconditions 

NOTE 

Control Storage must have been previously loaded to 
perform this operation. 

1. MAINTENANCE MODE or PROGRAM MODE pushbutton/indicator UN. 

2. CS DISABLE switch at OFF. 

3. CONSOLE MOOE SELECT selector at RO-RD. 

4. CONSOLE CONTkOL SELECT switch at STOP/STEP. 

5. CONSOLE ADDRESS REGISTER SELECT selector at ADDRESS. 

6. CON.SOLE DATA HEGISlER SELECT selector at DATA. 

1. Press CLEAR ADDRESS button. 

39 

2. Set feature number, processor state number, and reqister num
ber into the CONSOLE ADDRESS REGISTER DISPLAY pushbuttons as 
shown in figure 3-2. There are two basic register address 
formats, depending on the feature selected. The first for~at 
is used to address feature registers associaterl with 
particular processor states. This format requires specifying 
the feature number onJy. Addresses of alJ registers in the 
register option are shown in figure 3-3. 

3. Press CONSOLE RUN pushbutton. Contents of selected re~dster 
wi J J be displayed in the CONSOLE DATt\ HEGISlEi\ UlSPU\Y 
registers. 
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LOADING REGISTERS Of REGISTER OPTION 

Preconditions 

NOTE 

Control storage must have been previously loaded to 
perform this operation. 

1. MAINTENANCE MUDE or PROGRAM MODE pushbutton/indicator ON. 

2. CS DISABLE switch at OFF. 

3. CONSOLE MOOE SELECT selector at RO-WR. 

4. CONSOLE CONTROL SELECT switch at STOP/STEP. 

5. CONSOLE ADDRESS REGISTER SELECT selector at ADDRESS. 

6. CONSOLE DATA REGISTER SELECT selector at DATA. 

Procedure 

1. Press CLEAR ADDRESS and CLEAR DATA pushbuttons. 
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2. Set feature number, processor state number, and register 
number via the CONSOLE ADDRESS REGISTER DISPLAY pushbuttons 
as shown in figure 3-2. Addresses of aJJ registers of the 
option are listed in Figure 3-3. 

3. Set the data to be loaded via the CONSOLE DATA REGISTER 
DISPLAY pushbuttons. 

4. Press CONSOLE RUN pushbutton. Contents of the Console Oat.a 
register will be loaded into the selected register. 
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11 12 13 14 15 

[ REG. NO. SEGMENT TAG REG. FILE 

11 12 13 14 15 

[ REG. NO. I I PROTECTION MATRIX 

+ 0 • WRITE PROTECT 
1 • READ PROTECT 

D z 3 4 6 6 1 8 9 10 11 12 13 14 15 

[• 0 0 GROUP PROC.~ [REG. NO. I I SEGMENT RELOCATION TABLE 

t 0 • WORD 0 (MAX. PAGE) 
1 • WORD 1 (RELOC. CONST.) 

11 12 13 14 15 

E 0 0 0 0 I BOUNDS REGISTERS 

11 12 13 14 15 

E 0 0 0 I I JOB ACCOUNTING REG. FILE 

t 0 •WORD 0 
1 •WORD 1 

0 2 3 4 & 8 1 8 I 10 11 12 13 14 16 

[o 0 0 GROUP I 0 03 .G 0 0 0 0 I ADDRESS MODE, PE TAG, MS 
DATA, LOG, GENERATED CHECK 
BITS, AND READ CHECK BITS 
REGISTERS 

Figure 3-2. Register Option Address Format 
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c: .., 
(1) 

\..l.J 
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\;..) 
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" IO 

ti\ 
t"t 
~ ., 
0 
"O 
rt 

0 
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OJ 
:J 
0.. 

l:. 
tn 
Ul 
0 
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OJ 
rt 
(j) 
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~ 
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(./) 

rt 
l'1> .., 
~ 
0.. 
CL .., 
m 
l/) 
\/l 
ii) 
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0 0000 

0020 

2 0040 

3 0060 

4 0080 

5 OOAO 

6 DOCO 

SEGMENT TAG 
REG. FILE 
(GROUPO) 

001F 

OOJF 

OOSF 

007F 

009F 

OOBF 

OODF 

PROTECT 
MATRIX 

(GROUP 1) 

WR RD 

0100 0101 

0120 0121 

0140 0141 

0160 0161 

0180 0181 -----01AO 01A1 

01CO 01C1 

IU 
cc = Ci~ 

zC 
c~ 
Zz 
Cc 
i= t= Cu 
ULU 
c~ 
-'C 
IUCC cc a. 

• 
1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

c 
D 

E 

SEGMENT 
REL CTN 
TABLE 

(GROUP 2) 
WOO WD1 

0200 0201 

0202 0203 

0204 0205 

0206 0207 

0208 0209 

02DA 0208 

020C 0200 

020E 020F 

0210 0211 

0212 0213 

0214 0215 

0216 0217 

0218 0219 

021A 0218 

021C 021D 

F 021E 021F 

• c CD 
i= • u t:: 
~ • 
CM.I = cw CCa: ucc A.= u= 
;;~ c~ me 
C( LU cw 
a:IY. ... 14. 

I 

JOB 
ACCOUNTING 

REG. FILE 
(GROUP&) 

woo WD1 

ADD RS 
PE 

TAG 
MODE REG. 

0600 0601 

0620 0621 
REG. (GROUP 

(GROUP 3) 4) 

l 0400 0300 

BOUNDS 0640 0641 
REG. 

(GROUP -0660 
5) 0680 

05AO 06AO 06A1 
----·--

OSCO 06CO 06C1 

OSEO 06EO 06E1 

w 
cc 
= ~ UC 

UIU 
LU 14. 

MS GEN 
DATA LOG CHK 
REG. REG. BITS 

NOT (GROUP (GROUP (GROUP 
USED 8/9) A/B) CID) 

0700 0800/0900 OA00/0800 OC00/0000 

ALL REGISTER ADDRESSES IN HEXADECIMAL FORM. 

READ 
CHK 
BITS 

(GROUP 
E/F) 

OEOO/DF• 

(/) 
m 
n ... 
"'"" 0 
z 
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READING SHARED RESOURCES REGISTERS 

1. MAINTENANCE i"lODE or PROGRAJ'1 MOOE pushbutton ON. 

2. CS DISABLE switch at Off. 

Procedu~ 

1. Press CLEAR ADDRESS and CLEAR OAlA pushbuttons. 

2. Set either CONSOLE ADDRESS REGISTEH SELECT or CONSOLE DJ.\lA 
REGISTER SELECT selector to the register to be read. The 
contents of the register selected will be dynamically dis
played in either the CONSOLE ADDRESS or CONSOLE DATA REGISTER 
DISPLAY indicators. 

EXECUTING PROGRAMS 

1. MAINTENANCE MOOE or PROGRAM MOOE pushbutton/indicators ON. 

2. CS DISABLE switch at Off. 

Procedu~ 

1. Use the loading-Register-of-Register-File procedure to load 
desired main storage starting address into the P-RefJister 
(R9) of the processor to be run. 

Console 
Address 
Register 

0 2 

~ 
3 

0 

4 5 

0 0 

6 7 B 9 

Proc. 
0 0 No. 

l 0 1 1 12 1 -, :> 'I'• 1 5 

0 1 0 0 1 
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0 15 
Console [ Data Main storage starting addrf~ss 
Hegister 

2. Use the Loading-Register-of-Register-file procedure to load 
0000 (hex) into the Pu-Register (extended Hl) of the 
processor* to be run: 

0 2 3 4 5 6 7 8 9 10212 1 3 14 1 5 
Console 
Address Proc. 
Register 0 0 0 0 0 0 0 No. 0 0 0 0 

0 15 
Console 
Data 

~ Re9ister 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 

3. If it is desired to start the processor at a particular 
location other than 0000 (hex) in controJ storage (micro
code), use the above procedure to Joad the address of this 
location into Pu from the CONSOLE DATA ~{EGISTEH DISPU\Y 
pushbuttons. 

4. Se1ect processor state on the PROCESSOR SELECT seJcctor. 

5. Select mode of operation on appropriate PROCESSOR CONTROL 
SELECT switch.** 
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·1 

6. If processor state is set to the breakpoint mode9 select 
breakpoint address on BREAKPOINT ADDRESS SELECT selectors and 
select type of breakpoint on READ INSTR, READ DATA, or WRITE 
DATA switches.** 

NOTE 

SeJecting the breakpoint mode for processor state 4 
will stop and lock out all processor start siqnals 
except those orginating from the pane). 

*If no other processor states are in use (executing ul subrou
tines), the SYSTEM RESET button may be used to clear Pu (it 
clears Pu of all processor states). 

**Steps 5 and 6 may be executed after Step 7 for program stop/ 
step or breakpoint operations. 
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7u Press PHOCESSru{ RUN pushbutton. Selected processor state 
wiJJ execute instructions commencing at location contained in 
its P- (or Pu-) Register. (If the PHOCESSOR CONHWL SELECT 
switch is set to the STOP/STEP position, only one machine 
language instruction is executed each time the PHOCESSOI~ RUN 
pushbutton is pressed. The STOP/STEP position also disables 
I/0-originated start signaJs (Request and Attention) for 
processor states U through 3.) 

8. H.epeat steps 1 through 7 for other processors to be run. 
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SECTION 4. PREVENTIVE MAINTENANCE AND MAINTENANCE AIDS 

PREVENT I VE f'-·tAINTENANCE 

Run preventive maintenance (PM) checks on the 7200/1300 
Processing Unit at the intervals listed in Table 4-1. 

l\HIOV ING/ INSERTING MODULES vJI TH PmlER O,t:l 

/.\ny module of chassis or 2 may be removed or inserted with 
power applied to the system (POWER ON pushbutton on System 
Control Panel set to ON), except the following: 

1. The HH modules in chassis 2 may not be removed or 
inserted with power on. 

2. The integrated adapter modules in chassis 1 may be 
removed or inserted only if power to the correspondinr 
external subsystem is shut do,'Jn. 

No module of chassis 3 may be removed or inserted with power 
applied to the system. 

locations of major assemblies comprising the Processinq Unit ~re 
shown in Figure 4-1. locations of PC modules in chassis 1, 2, and 
3 are shown in the following drawings contained in the 7200/7300 
Processing Unit Support Diagrams Manual: 

Drawing No. Title 

505963, Vo J. 2 Module Placement, Chassis 
505965, Vol. 3 1"''1odu 1 e Placement, Chassis 
504485, Vo 1. 1 Module Placement, Chassis 

locations of IC elements on each PC module in chassis 
shown in Figure 4-2. 

1 
2 
3 

and 2 are 
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TABLE 4-1. PREVENTIVE MAINTENANCE SCHEDULE 

ACTION INTERVAL 

Run MS micro-diagnostics (Section 5). 1-week intervals un
ti J 2000 hrs. accumu
Jated on e1apsed time 
meter, then 3 months 

Kun CPU micro-diagnostics (Section 5). 3 month5 

Check power supply voltages. If out of G months 
tolerance, troubleshoot in accordance with 
Sect ion 10. 

<.:heck air filter. H.ep1ace i f necessary. 6 months 

Check for frayed or otherwise dama0ed 6 months 
cables. 

Check that al l access panels are properly 6 months 
mounted. 

Clean dust and dirt off covers. 6 months 

Organization of the register file, both the 8Hf and EHF, is shown 
in drawing 505933, sheet 1, of the Support Diaqrarns Manual, 
Vo]ume 1. Sheet 2 of this drawing defines the meaning of bits in 
each register of the BRf and Groups 1 and 2 of the ERF that are 
set under hardware control. Dits set in Group 3 registers of the 
£RF (1/0 registers) are defined in the re~pective section of the 
manual that covers each peripheral adapter (ICA, BOC, and IFA). 

MICRO-INSTRUCTION HEPEHTOIR£ 

Drawing 504674, Microcommand Repertoire, of the Support Diagrams 
Manual contains the micro-instruction (uI) repertoire. Table 4-3 
J ists the FRJ decode branch addresses for each machine language 
instruction (MLI). 



r-
0 
("J 
OJ 
t"'t 

0 
:J 
(/) 

"'O ., 
0 
("J 
m 
t.n 
t.n 

CHASSIS 3 (POWER REGULATIO~J) 

rCHASSIS 2 (MAIN STORAGE AND COMMUNICATIONS LOGIC) 

CHASSIS 1 (LOGIC) 

PHASE-LOCK CONTROL MODULE 

+5 VOLT DIODES----

+24 VOLT POWER SUPPL V (CONTROL VOLTAGE) 

LINE FILTER-------

+28 VOLT INDICATOR 
LIGHT POWER SUPPLY 

AC DISTAi BUTION PANEL 

EPO/POWER SEQUENCE 
CONNECTOR PANEL 

POWER SEQUENCE 
RELAYS 

------ 1/0 CONNECTOR PANEL 



• 1 
• 2 
• 3 
• 4 
• 5 
• 6 
• 7 
• 8 
• 9 
• 10 
• 11 
e 12 
e 13 
• 14 
• 15 
• 16 
• 17 
e 18 
• 19 
• 20 
• 21 
• 22 
• 23 
• 24 

• 1 

• 2 

• 3 

• 4 

• 5 

• 6 • 7 

• 8 
• 9 
• 10 
•11 
e 12 
• 13 
• 14 
• 15 
• 16 
• 17 
• 18 
• 19 
• 20 
• 21 
• 22 
• 23 
• 24 

BOARD LAYOUT 

COMPONENT SIDE 

GND BUSS 

PINS 7 OR 8: GROUND PINS 14 OR 16: +5V 

SECTION 4 

EVEN NO.'S 
0 COMP. SIDE 

100 ODD NO.'S 
PIN SIDE 

a. 6 x 7 IC Element Module· 

BOARD LAYOUT 

COMPONENT SI DE 

EVEN NO.'S 
0 COMP. SIDE 

16 9 §GG G0G 
00 000 

~JGG G00 
[~JGG G00 
000 G00 

1 000 G00 
BUSS 

100 ODD NO.'S 
PIN SIDE 

PINS 7 OR 8: GROUND PINS 14 OR 16: +5V 

b. 6 x 6 IC Element Module 

Figure 4-2. PC Module Layout 

PAGE 
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MICHO-INSTRUCTION FORMATS 

figure 4-3 iJJustrates the ten different formats used by the 
ul-s, with a 1 ist of ul-s using each format. 

MACHINE-LANGUAGE INSTRUCTION REPERTOIRE 

The MLI repertoire is contained in the MHX/OS Programmer-s 
Reference Card. For added convenience, a cross-reference of MLI-s 
from mnemonic identifier in aJphabeticaJ order to function code, 
and from function code in numerical order to mnemonic identifier, 
is J isted in Tables 4-3 and 4-4, respectively. 

CODE CHARTS 

Character assignments for both ASCII and EBCDIC transmission 
codes and Hollerith punching code information are tabulated in 
Tables 4-5 through 4-10. Tables 4-5 and 4-6 1 ist ASCII code 
characters, coded both in MS bit position form and hP.xadecirnaJ 
form. Tables 4-7 and 4-8 Jist the same information but for EBCDIC 
code characters. Table 4-9 Jists character conversions between 
ASCII and EBCODIC codes. Hollerith punching codes are 1 isted in 
Table 4-10. 

Table 4-11 Jists the decimal equivalents of powers of two from 0 
t() 35. Table 4-12 enables converting a number in hexadecimal form 
to equivalent decimal form. Tables 4-13 and 4-14 enable adding, 
subtracting, and multiplying single digits in hexadecimal form. 

TOOLS AND TEST EQUIPMENT 

A I ist of tools and test equipment required to maintain the 
Processing Unit is tabulated in Table 4-15. 



BITS 0 

BITS 0 

BITS 0 

BITS 0 

0 

34 7 8 9 1112 

OP. CODE OPERAND p NOT OPERAND 
(F) (N) USED (N) 

JMP } . 
EBU INSTRUCTIONS USING THIS FORMAT 
EBL 

3 4 5 6 7 8 9 1011 

OP. CODE 
(F) So S1 

SUB 
OP. 
CODE 

S3 I p NOT JUMP INDEX 
USED (I) 

FNJ 

3 4 5 6 7 8 9 10 11 

OP. CODE NOT OP. 
So s, a b p DESIGNATOR (F) USED (X) 

CLR SUM LS1 sow LAB 
STA DSUM LSF SOB CLA 
STB CMP LS2 IOR LBW 
AND CMU LSE EOR LBW-
LOW LOB OTA IDX LAW 
LOW- LBL OTA- DFA LAW-

3 4 5 6 7 8 9 101112 

OP. 

15 

12 

15 

15 

OP. CODE NOT So S1 a b p S2 DESIGNATOR (F) USED 

OP. CODE 
(F) 

SKB 
SKB-

3 4 5 6 7 8 9 11 12 

So S1 a b p 

LBB 
LBB-

NOT 
USED 

(X) 

15 

OP. DESIGN 
(X} 

SECTION 4 PAGE 

X = REG. DESIGNATION, 
CONSTANT, OR 
HEX. BIT NUMBER 

X = CONSTANT, OR 
BIT NUMBER 

Figure 4-30 Micro-Instruction formats (Page 1 of 2) 
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BITS 0 

BITS 0 

BITS 0 

BITS 0 

BITS 0 

OP. CODE 
(F) 

OP. CODE 
(F) 

OP. CODE 
(F) 

OP. CODE 
(F) 

OP. CODE 
(F) 

SECTION 4 

3 4 5 8 9 

NOP CI01 
FRJ CI02 
FZJ CORC 

NOT 
USED 

3 4 5 6 7 8 9 101112 

So 

SKZ 
SKN 
SKG 
ROM 

s, NOT p NOT 
USED USED 

SKL DLS 
SKE DRS 
SKE- SRO 
SYNC IVK 

S2 

SSI 
sso 
SRJ 
RVK 

3 4 5 6 7 8 9 1011 

NOT 
USED 

So s, NOT p NOT REG. DESIG. 
USED 

RN11 
RNl2 

USED (X) 

3 4 5 6 7 8 9 101112 

So s, NOT p 
USED 

SHF 
SHA 

NOT 
S2 USED 

3 4 5 6 7 8 9 1112 

So s, NOT p NOT 
USED USED 

DIG 

SHIFT 
COUNT 

(X) 

CONSTANT 
(X) 

15 

15 

15 

15 

15 

figure 4-3. Micro-Instruction formats (Page 2 of 2) 
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~~ !I 0 1 2 

0 

I 
20-29 20-29 20-29 

R1 R2 I R1 (R2) (R1) R2 

1 30-39 30-39 30-39 

2 AO-A9 AO-A9 AO-A9 

3 BO-B9 BO-B9 BO-B9 

4 60-63 60-63 I 60-63 

5 70-73 70-73 70-73 

6 00-03 04-07 08-0B 

7 80-S3 84-S7 SS-SB 

s EO EO EO 

9 E4 E4 E4 

A ES ES ES 

B EC EC EC 

c FO FO FO 

D F4 F4 F4 

E F8 I F8 FS 

F FC FC FC 

*Value of A and B same as Row F 
**Values of A and B do not apply 

I 

3 4 5 6 7 s 9 A B c D E F 

20-29 
I 

2A 
2A I 2A 

I 
2A 2B 2B I 2B 2B I 2C-2F 1 2C-2F 2C-2F 2C-2F 

(R1HR2I I R1 R2 

I 

R1 (R2) (R1l R2 (R1)(R2) I R1 R2 

I 

R1 (R2l l (R1l R2 (R 1HR2) R1 R2 l R1 (R2) (R1) R2 (R1HR2) 

I 
I 

l I 
I 30-39 3A 3A I 3A 3A 3B 3B 3B 3B 3C-3F 3C-3F 3C-3F 3C-3F I I 

I I 
---; .... --------j 

AO-A9 AA AA AA AA AB AB AB AB AC-AF AC-AF AC-AF AC-AF 

1 I I l BB T I 
BO-B9 BA BA l BA BA l BB BB BB I BC-BF BC-BF BC-BF BC-BF 

J_ 

60-63 64-67 64-67 T 64-67 64-67 T 6S-6B T 6S-6B l 6S-6B I 6S-6B r 6C-6F l 6C-6F 6C-6F 6C-6F 
f 

l l j_ 

70-73 74-77 74-77 74-77 74-77 
I 

7S-7B 7S-7B I 7S-7B 7S-7B 
! 

7C-7F I 7C-7F 7C-7F 7C-7F 

OC-OF 10-13 14-17 18-lB 1C-1F 40-43 I 44-47 4S-4B 4C-4F 50-53 54-57 5S-5B 5C-5F 

SC-SF 90-93 94-97 9S-9B 9C-9F CO-C3 C4-C7 CS-CB CC-CF DO-D3 D4-D7 DB-DB DC-DF 
I 

EO El El El El E2 E2 E2 E2 E3 E3 E3 E3 

E4 E5 E5 E5 E5 E6 E6 E6 E6 E7 E7 E7 E7 

ES E9 E9 E9 E9 EA EA EA EA EB EB EB EB 

EC ED ED ED ED EE EE EE EE EF EF EF EF 

FO Ft Fl Fl Fl F2 F2 F2 F2 F3 F3 F3 F3 

F4 F5 F5 F5 F5 F6 F6 F6 F6 F7 F7 F7 F7 

F8 F9 F9 F9 F9 FA FA FA FA FB FB FB FB 

FC FD FD FD FD FE FE FE FE FF FF FF FF 

NOTE: (Boxheads represent hexadecimal address in a 256-word address table that points to the starting address, as modified by bits 2-6 of Sµ, for 

implementing the machine-language instruction indicated in the matrix.) Actual starting addresses in CS are listed in the CS printout. 

-f 
l> co 

l 
r-
'"" 

I 

l 
• I 
N 
... 

"'ti 
A> 
(._ 

}· 
l 

0 
rn 
n 
0 
0 ,.,., 
OJ 
;i:l 
:t> :z 
("') 

:r: 
l> (/) 

0 rn 
0 n ,, -f 
m ..... 
(/) 0 
(/) 2: 

J 
rn 
C/) ~ 

"O 
l> 
C'> 
rn 



TABLE 4-3. 

Function ·~ 

SECTION 4 PAGE 

MACHINE LANGUAGE INSTRUCTION REPERTOIRE 
ARRANGED BY FUNCTION CODE (Page 1 of 3) 

,ta_d .. L_ i.-.Mnl"monic Cl.iss .FQ.!:!!l<!i._ ~_ .. pcscr_t,r.tio..!!. 

10 ROI\ CT RR9 RESEl' CUSY //\CT I VE REG I STER 
lO Sllf\ CT Rl{9 SET OUSY/ACTIVr REGISTER 
11 TST CT RRlO TEST AllO sn m:-Bl~f\l'.ER REGISTER 
12 CTU CT RRlO CLE/\R T IE-1'.lf:/\l:rn f:[GISTER 
l3 SR CT RR8 SER\'I CE RE()UES T 
14 RCN CT RRll RESET COllTHOL REGISTER 
14 SCN CT RRll SH cor:rnoL IU:GISlrn 
15 RPM CT RR12 RESET f'RIVllJGED !·:ODE REGISTER 
15 SPM CT RR12 SET PIUVILEOCCO l·:ODE HEGISTER 

20 t'.OVR DT RRl MOVE RFGISTER - RE<HSTER 
21 CMPR CP RRl COMP/\RE REGISTER - HEr.ISTER 
22 ADDR AR RRl AOll REGISTrn - REGISTrn 
23 SUBR AR RRl SUOTRf\CT R[GISTER - r:EGISTER 
24 IHVR OT RRl INVEHSE MOVE Rl:GISTF.H - REGISTER 
25 NH>R BO RRl LOGICAL PP..ODUC"I f:EGISTER - REGISTER 
26 EORR BO RRl EXCLUSIVE OR REGJSTfR - REGISTER 
27 IOfiR BO RRl INCLUSIV[ on f{[G!Sl'[R - REGISTER 
28 Hf'YR AR RRl MULTIPLY REGISTER - flEGISTER 
29 DIVR AR RRl DIVIDE REGISTER - REGISTER 
2A CSTR OT RR16 cormn10r1 REGISTER STORE 
28 CLOR DT RR5 cormmo:~ REGISHR LOAD 
2C LLSR SH RR4 LOGICf1L LEFT SHIGLE SHIFT-BY-REGISTER 
20 LRSR SH RR4 LOGIC/\L RIGHT SillGLE SlllFT-BY-REGISTER 
2E RLSR SH RR4 ROTATlllG LEFT Slf!GL[ SHIFT-BY-REGISTER 
2F ARSR Sii RR4 MITfU:ETIC RIGllT SltlGLE SHIFT-BY-REGISTER 

30 LODI DT RR2 LOAD Hi:1EDIATE 
31 CMPI CP RR2 COMPARE IMMEDIATE 
32 ADDI AR RR2 ADD mMEDIATE 
33 SUBJ AR RR2 SUBTMCT J:·::·iEDIATE 
34 ItlVI DT RR2 INVE.RSE MOVE H~·lEDl/\TE .. 
35 ANDI BO RR2 LOGICAL PRODUCT n::·:EDIATE 
'36 EORI BO RR2 • EXCL.USIVE OR u:::EOIATE 
37 JORI BO RR2 INCL.USIVE OR H:iiEDlf\TE 
38 ~IPYI AR RR2 MUL Tl PLY IM:·IEO I A TE 
39 DIVI AR RR2 DIVIDE Hr!EDIATE 
3A PSTR DT RR16 PROGRAM /1DDRESS STORE 
30 SHFK SH XX2 SHIH PACl~ED DECIMAL 
3C LlDR SH RR4 

.. 
LOGICAL LEFT DOUBLE SlllFT-BY-REGISTER 

30 LRDR SH RR4 LOGICAL RIGHT DOU:.JLE SHIFT-DY-REGISTER 
3E RLDR SH RR4 · ROTATU:G LEFT OOUULE Sill FT-BY-REGISTER 
3F ARDR SH RR4 ARITHMETIC RIGHT DOUBLE SHIFT-ElY-RE.GISTER 

40 SRZF SK RR3. SKIF' IF REGISTER JS ZERO - FORHARD 
41 SRZB SK RR3 SKIF' IF REGISTER JS ZERO - BACl~W/\RD 
42 SRUF SK RR3 SKIP IF REGISTER :;or ZERO - FORWARD 
43 SRtlB SK RR3 SKIF' IF REGISTER NOT ZERO - BACKHARD 
44 SRPF SK RR3 SKIP IF REGISTER IS PLUS - FOR:JARD 
45 SRPB SK RR3 SKIF' IF REGISTER IS PLUS - B,\CK:·!f1RO 
46 SRMF SK RR3 SKIP IF REGISTER IS MHIUS - FORWARD 
47 SRl'1B SK RR3 SKIF' IF REGISTER IS Ml!:US - BACl~H.C\RD 
48 SCTF SK RR7 SKIP 011 CO:IOITIOil REGISTER TRUE - FORWARD 
49 SCFF SK RR7 SKIP orr COllDITJO:I RtGISTER FJl.LSE - FOR\.IARD 
4A SCTB SK RR7 SKIP 011 co;rnnrn:1 REGISTER Tr<UE - BACK~·IARD 
48 SCFB SK RR7 SKIP ON co:mmo;! REGISTER FALSE - B/\CK~IARD 
4C LLSI SH RRJ LOGICf\L LEFT SltlGLE SHIFT IM:,:EDIATE 
40 LRSI Sii RRJ LOGlC/\L RIGHT SH:GLE 11-:1·:!::01/\TE 
4E RLSI SH RRJ ROT/ITHlG LEFT SHIGLE SllIFT IMMEDIATE 
4F ARSI SH RR3 ARI1'11M£TIC RIGHT SirlGLE SHIFT IMi·IEOIATE 

50 ZADK AR SSl ZERO Ai'lD ADD DECIMAL 
51 CMPK CP SSl COMPf\RE PACKEO DECIM/\L 
52 ADDK AR SSl ADD P/\CKEO OECHll\L 
53 .SUBK AR· SSl SUBTJl/\CT P1\CKEO UECIMAL 
54 MOVX OT SSl MOVE Cll/\R/\CTERS 
55 CMPX CP SSl COMP/\I<[ Clll\RACTERS 
56 TRNX DC SS2 TRAMSL/\TE 
57 EDTX DC SSl PACl::EO DECIMAL/ALPHA EDIT 
58 PAKX DC SSl PACK 
59 UHPX DC SSl UNPACK 
SA MOVL OT SS3 MOVE LONG 
SC LLDI Sii RR3 LOGF.C/\L LEFT OOllULE SlllFT IMMEOl/\TF. 
50 LRDI SH RRJ LOGJIC/\L RIGllT DOUBLE SlllFT H':1EDl/\TE 
5E RUH Sii RR3 ROTATHlfi LHT OOUllLE SHI FT JM;1EDl/\TE 
Sf ARDI Stl RR3 AIUlrJIMETJC RIGllT DOUBLE SHIFT IMMEDIATE 

9 



TABLE 4-3. 

Function 

SECTION 4 PAGE 

MACHINE LANGUAGE INSTRUCTION REPERTOIRE 
ARRANGED BY FUNCTION CODE (Page 2 of 3) 

Code Mncrionic Class Form.it Des cri p_t ion . 
60 MOVM OT XXl MEMORY - MEMORY 
61 -CMPM er XXl COMPl\RE MEMORY - MEMORY 
62 AOOM AR XXl ADO MEMORY - rm!ORY 
63 SUl3M AR XXl SUOTRl\CT MEMORY - MEMORY 
64 JNVM OT XXl INVERSE MOVE MEMORY - MEMORY 
65 ANOM BO XXl LOGICAL PROOllCT MEl·:ORY - !~EMORY 

66 EORM no XXl EXCLUSIVE OR MEMORY - MEMOl~Y 

67 IORM BO XXl JflCLllS I VE OR MEMORY - MEMORY 
68 MPYM AR XXl · MULTIPLY l\E.MORY - MEMORY 
69 OIVM AR XXl OlVIOE MEMORY - MEMORY 
6A l«>VB DT XXl MOVE BYTE 
68 OOYM CP XXl COMPARE BYTE MEMORY - MEMORY 
6C TOHR BT RRl TEST FOR ON-8 IT 
60 RONR BT RRl REVERSE ON-0 IT 
6E TOFR BT RRl TEST FOR OFF-OIT 
6F ROFR BT RRl REVERSE OFF-BIT 

70 LOOT OT RXl LOAD mo WORD 
71 C~IPT CP RXl COMPARE TWO-WORD 
72 ADDT AR RXl ADD THO-WORD 
73 SUBT AR RXl SUBTRACT nJO-HORO 

AO LOO OT RXl LOAD MEl10RY - REGISTER 
Al CMP CP RXl COMPARE MEMORY - REGISTER 
A2. ADD AR RXl ADD MEMORY - REGISTER 
A3 SUB AR RXl SUBTRACT MEMORY - REGISTER 
A4 INV DT RXl INVERSE MOVE MEMORY - REGISTER 
AS AND BO RXl LOGICAL PRODUCT MEMORY - REGISTER 
A6 EOR BO RXl EXCLUSIVE OR MEMORY - REGISTER 
A7 IOR BO RXl IllCLUSIVE OR MEMORY - REGISTER 
A8 MPV AR RXl MULTIPLY ME~DRY - REGISTER 
A9 DIV AR RXl DIVIDE MEMORY - REGISTER 
AA CVB DC RX4 CONVERT TO 0 IMARY 
AA CVBT DC RX4 CONVERT TO BHIARY-nJO WORD 
AB cvo DC RX4 CONVERT TO DECIMAL 
AB CVDT DC RX4 CONVERT TO OECIMAL-nlO WORD 

BO LOOD DT RX2 LOAD DIRECT 
Bl CMPD CP RX2 COMPARE DIRECT 
B2 ADDO AR RX2 ADO DIRECT -· 
B3 SUBO AR RX2 SUBTRACT DIRECT 
B4 INVD DT RX2 INVERSE MOVE DIRECT 
BS AllDD BO RX2 LOGICAL PRODUCT DIRECT 
B6 EORO BO RX2 EXCLUSIVE OR DIRECT 
B7 IORD BO RX2 ltlCLUSIVE OR DIRECT 
BS MPYD AR RX2 MULTIPLY DIRECT 
B9 DIVO AR RX2 DIVIDE DIRECT 
BA SF SK RR6 SKIP UNCOllDITIOllAL - FORWARD 
BB SB SK RR6 SKIP UNCONDITIONAL - BACKHARD 
BC SBIT BT RXS SET BIT 
BO RBIT BT RXS RESET BIT 
BE TBIT BT RXS TEST BIT 
BF IBIT BT RXS INVERT BIT 

EO BRZ BR RXl BRAHCH IF REGISTER IS ZERO 
El BRH BR RXl BRANCH IF REGISTER IS NOT ZERO 
E2 BOF BR RXJ BRAtlCH IF BIT OFF 
E3 BON BR RXJ .BRAUCH IF BIT ON 
E4 BAl BR RXl BRA!iCH ADD 1 
ES -BA2 BR RXl BRAUCH ADD 2 
E6 BSl BR RXl DRAHCH SUBTRl\CT l 
E7 BS2 BR RXl BRAUCH SU3TRACT 2 
EB BCT BR RX3 BRAHCH ON co:IDITIO!I REGISTER TRUE 
E9 BCF BR RX3 BRANCH ON co;mn I Oil REGISTER FALSE 
EA BSR BR RXl BRANCH AND SAVE RETURtl 
EB BR BR RRS BRANCH TO ADDRESS IN REGISTER 
EC BCH BR RX6 BRANCH - PRE- I:IDEXHIG 
ED B BR RX6 BRAllCll - POST INDEXIllG 
EE NOP RXl NO OPE MT 1011 
EF BCM CT RR13 BRANCH TO CONTROL MEMORY 

-'-

FO ROX CT RR14 READ EXTENDED REGISTER 
FO WRX CT RR14 WRITE EXTENDED REGISTER 
Fl SIO IO RR4 SYSTEM 1/0 
F2 DIO IO RR4 DISK 1/0 
F3 RDC IO RR15 COMMUNICATIOtlS 1/0 
F4 WRC 10 RR13 COf-U·IUIUCATIO!IS OUTPUT COMMAND 
FS JNP IO RR2 INPUT FROM 1/0 REGISTER 
F6 OUT IO RR2 OUTPUT TO 1/0 REGISTER 
F7 LODB DT RXl LOAD BYTE 
F8 STOD DT RXl STORE BYTE 
F9 CBY CP RXl COMPARE BYTE 
FA STO DT RXl STORE REGISTER • MEMORY 

10 



SECTION 4 PAGE 

TABLE 4-3. MACHINE LANGVAGE INSTRUCTION REPERTOIRE 
ARRANGED BY fUNCTION CODE (Page 3 of 3) 

Function 
C!lde Mnemoni~ _CJ ass Format Descri~tion 

r 
...,.. -· ·- -· 

F8 STOT OT RXl STORE TWO-HORD 
FD RRO CT RX7 READ REGISTER OP:TIOll 
FD WRO CT RX7 WHITE REGISTER OPTION 

! FE RAR CT RX7 READ ANY REGISTER 
FE WAR CT RX7 WHITE AllY REGISTER 
FF RSAR CT RX7 RESTORE ALL REGISTERS 
FF SAR CT RX7 SAVE All REGISTERS 

~ ., 

11 



TABLE 4-.li. 

Function 

SECTION 4 PAGE 

MACHINE LANGUAGE INSTRUCTION REPERTOikE 
ARRANGED BY MNEMONIC (Page 1 of 3) 

Code Mnemonic Class FonnA_t Description 

A2 ADO AR RXl ADO MEMORY - . REGISTER 
B2 ADDO· AR RX2 ADO DIRECT 
32· ADDI AR RR2 ADD IMMEDIATE 
52 ADDK AR SSl ADD PACKED DECIMAL 
62 AOOM AR XXl ADD MEMORY - MEMORY 
22 ADDR AR RRl ADD REGISTER - REGISTER 
72 ADOT AR RXl ADO n/0-HORD 
AS AND BO RXl LOGICAL PRODUCT MEMORY - REGISTER 
85 ANDO BO RX2 LOGICAL PRODUCT DIRECT 
35 ANDI BO RR2 LOGICAL PRODUCT U::·tEDIATE 
25 ANDR BO RRl LOGICAL PRODUCT REGISTER - REGISTER 
SF ARDl SH RRJ ARITHMETIC RIGHT DOUBLE SHIFT - IMMEDIATE 
65 AUOM BO XXl LOGICAL PRODUCT MEMORY - MEMORY 
3F ARDR SH RR4 ARITHMETIC RIGHT DOUBLE SHIFT-BY-REGISTER 
4F ARSI SH RR3 ARITllMETIC RIGHT SltlGLE SHIFT -: IM."lEDIATE 
2F ARSR SH RR4 ARITllMETIC RIGHT SINGLE SHIFT-BY-REGISTER 

ED B BR RX6 BRANCll-POST INDEXING 
E4 BAl BR RXl BRANCll ADO 1 
ES BA2 BR RXl BRAtlCll ADD 2 
E9 BCF BR RXJ BRANOI Oil cormmm1 REGISTER FALSE 
EC BCH BR RX6 BRANCH - PRE- HIDE X HlG 
EF 8CM C.T RR13 BRANCH TO COllTROL MEMORY 
ES BCT BR RX3 BRANCH ON cormnrn:i REGISTER TRUE 
E2 BOF BR RX3 BRANCH IF BIT OFF 
El BON BR RX3 BRAllCH IF BIT Ori 
EB BR BR RR5 BRANCH TO ADDRESS HI REGISTER 
El BRN BR RXl BRANCH IF REGISTrn IS llOT ZERO 
EO BRZ BR RXl BRANCH IF REGISTER IS ZERO 
E6 BSl BR RXl BRANCH SUBTRACT l 
E7 BS2 BR RXl BRANCH SUBTRACT 2 
EA BSR BR RXl BRANCH. ANO SAV~ RETURN 

F9 CBY CP RXl COMPARE BYTE 
: 

68 CBYM CP XXl C<X·1PARE BYTE MEMORY - MEMORY 
2B CLDR DT RRS CONDITION REGISTER LOAD 
Al CMP CP RXl COMPARE MEMORY - REGISTER 
Bl CMPD CP RX2 COMPARE DIRECT - . 

31 CMPI CP RR2 COMPARE IM~·IEDIATE 

51. CMPK CP SSl . COMPARE PACKED DECIMAL 
61 CMPM CP XXl COMPARE MEMORY - MEMORY 
21 CMPR CP RRl COMPARE REGISTER - REGISTER 
7t CMPT CP RXl COMPARE nro-1-/0RD 
55 CMPX CP SSl COMPARE CHARACTERS 
2A CSTR DT RR16 COllOITIOi~ REGISTER STORE . 
12 ClB CT RRlO CLEAR TIE-BRAKER REGISTER 
AA eve DC RX4 CO!lVERT TO B iNARY 
AA CVBT DC RX4 CONVERT TO B !NARY- TWO WORD 
AB CVD DC RX4 CONVERT TO DECIMAL 
AB CYDT DC RX4 CONVERT TO DECIMAL-TWO WORD 

F2 DIO IO RR4 DISK 1/0 
A9 DIV AR RXl DIVIDE MEMORY - REGISTER I 
89 DIVD AR RX2 DIVIDE DIRECT ! 

39 . DIVI AR RR2 DIVIDE IMMEDIATE i 

69 DIVM AR XXl DIVIDE MEMORY - ME~'.{)RY 
29 DIVR AR RRl DIVIDE REGISTER - REGISTER 

57 EDTX DC SSl PACKED DECIMl\l/ALPHA EDIT 
A6 EOR BO RXl EXCLUSIVE OR MEMORY - REGISTER 
86 EORD BO RX2 EXCLUSIVE OR DIRECT · I 

36 EORI BO RR2 EXCLUSIVE OR If<IJ1EDIATE i 
66 EORM BO XXl · EXCLUSIVE OR MEMORY - MEMORY 
26 EORR BO RRl EXCLUSIVE OR REGISTEP. - REGISTER 

I 
BF IBIT BT RXS INVERT BIT 
FS mP IO RR2 HIPUT FROM I/O REGISTER 
A4 mv OT RXl lf{VERSE MOVE MEllORY - REGISTER 
B4 INVO OT RX2 INVERSE MOVE DIRECr 
34 INVI OT RR2 INVCRSE MOVE IMMEDIATE ! 

64 INVM OT XXl INVERSE MOVE ~:G10RY - MEMORY 
24 INVR OT RRl INVERSE MOVE P.EGTSTER - REGISTER 
A7 IOR BO RXl HlCLUSIVE OR l'i[l.iORY - REGISTER 
'97 IORD BO RX2 INCLUSIVE OR DIRECT 
37 IORI BO RR2 INCLUSIVE OR WM£DIATE 
67 IORM BO XXl INCLUSIVE OR MEMORY - MEMORY 
27 IORR BO RRl INCLUSIVE OR REGISTER - REGISTER 

I I 
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JABLE 4-4. 

Function 
Code 

SC 
3C 
4C 
2C 
AO 
F7 
30 
BO 
70 
50 
30 
20 
40 

6A 
SA. 
60 
20 
54 
AS 
88 
38 
68 
28 

EE 

F6 

58 
3A 

FE 
10 
BO 
14 
F3 
FO 
SE 
3E 
4E 
2E 
6F 
60 
15 

FF 

FF 
BB 
10 
BC 
48 
49 
14 
4A 
48 
BA 
38 
Fl 
15 

13 
47 
46 
43 

. 42 
45 

SECTION'4 PAGE 

MACHINE LANGUAGE INSTRUCTION REPERTOIRE 
ARRANGED BY MNEMONIC (Page 2 of 3) 

· Mncr.1on1c Class Form11t Oescrietton 
LOA OT RX1 LOl\O ADDRESS 
LLOI SH RRJ LOGIC/\L LEFT DOUGLE SHIFT JMMEOI/\TE 
LLDR SH RR4 LOGICAi. LEfT DOUBLE Siii FT-BY-REGISTER 
LLSI SH RR3 LOGICAL LEFT SIHGLE SlllFT IMMEDIATE 
l.LSR SH RR4 LOGICAL LEFT SltlGLE SllIFT-BY-REGISTER 
LOO OT RXl LOAD MEMORY - REGISTER 
LODB OT RXl LOAD UYTE 
LOOI OT RR2 LOl\O IMMEDIATE 
LODO OT RX2 LOAD OIR[CT 
LOOT OT RXl LOAD nm WORO 
LRDl SH RR3 LOGICl\L RIGHT DOUBLE SHIFT IMMEDIATE 
lRDR SH RR4 LOGICAL RIGHT DOUBLE SllIFT-GY-RE.GISTER 
LRSR SH RR4 LOGICAL RIGHT SlflGLE SHIFT-BY-REGISTER 
LRSI SH RR3 LOGIC/\L RfGllT SINGLE SHIFT IMMEDIATE 
LST ,__;.., DT RXl LOAD SEGMENT TAG 

MOVA OT RR1 MlVE ADDRESS 
MOVB DT XXl MOVE BYTE 
MOVL OT SS3 MOVE LONG 
MOVM OT XXl MEMORY - MH10RY 
MOVR OT RRl MOVE REGISTER - REGISTER 
MOVX OT SSl MOVE Clll\RACTERS 
MPY AR RXl HUL TIPL Y MrnORY - REGISTER 
MPYO AR RX2 Ml.R.TIPLY DIRECT 
MPYI AR RR2 MULTIPLY IMMWIATE 
MPYM AR XXl HUL TIPL Y Mn:ORY - MEMORY 
MPYR AR RRl MULTIPLY REGISTER - REGISTER 
MSTR OT R.Rl MOVE SEGMENT TAG • 
NOP RXl NO OPE RAT IOlf ..... 
Otrr IO RR2 OtrrPUT TO 1/0 REGISTER 

PAKX DC SSl PACK 
PSTR OT RR16 PROGRAM ADDRESS STOP.£ 

·RAHR CT RR9 'RESET ADDRESS-MODE REGISTER 
RAR CT RX7 READ AllY REGISTER 
RBA CT RR9 RESET BUSY/ACTIVE REGISTER 
RDIT BT RX5 R:ESET BIT 
RCN CT RR11 RESET CONTR:L REGISTER 
ROC IO RR15 COMMUNICATIO::s 1/0 
ROX CT RR14 ~:EAO EXTENDED REGISTER 
RLDI SH RR3 ROTATING LEFT DOUBLE SHIFT IMMEDIATE 
RLDR SH RR4 ROTATING LEfl DOUBLE SHIFT-BY-REGISTER 
RLSI SH RR3 ROTATHIG LEFT SWGLE SHIFT IM:·iEOIATE 
RLSR SH RR4 ROTATrnG LEFT SWGLE SHIFT-BY-REGISTER 
ROFR BT RRl REVERSE OFF-BIT 
ROUR BT · RRl ~tEVERSE ON-BIT 
RPM CT RR12 RESET PRIVILEDGED MODE REGISTER 
RPS CT RX7 RESTORE PROCESSOR STATE 
RSAR CT RX7 RESTORE ALL REGISTERS 

SAHR CT RR9 SET ADDRESS-MODE REGISTER 
SAR CT RX7 SAVE ALL REGISTERS 
SB SK RR6 SKIP UNCONDITIONAL - BACKWARD 
SBA CT RR9 SET BUSY/ACTIVE REGISTER 
SBIT BT RX5 SET BIT 
SCFB SK RR7 SKIP ON cormmor~ REGISTER FALSE - BACKWARD 
SCFF SK RR7 SKIP ON "co:mITION REGISTER FALSE - FOR~IARD 
SCH CT RR11 SET CONTROL REGISTER 
SCTB SK RR7 SKIP ON CONDITION REGISTER TRUE - BACKWARD 
SCTF SK RR7 SKIP ON cormnm1 REGISTER TRUE - FORi~ARO 
SF SK RR6 SKIP urKOiWITIOtlAL - FORl-IARD 
SHFK SH XX2 SHI FT PACKED DECIMAL 
SIO IO RR4 SYSTEM 1/0 
SPM CT RR12 SET PRIVILEDGEO MODE REGISTER 
SPS CT - RX7 • SAVE PROCESSOR STATE 
SPSR OT RR16 STORE PROGR/lr1 SEGMENT TAG 
SR CT RR8 SERVICE REQUEST 
SRMB SK RR3 SKIP IF REGISTER IS MINUS - BACKWARD 
SRMF SK RR3 SKIP IF. REGISTER IS rm1us - FORHARO 
SRHB SK RR3 SKIP IF REGISTER NOT ZERO - BACKHARD 
SR~lF SK RR3 SKIP IF REGISTER NOT ZERO - FOR\./ARD 
SRPB SK RR3 SKIP IF REGISTER IS PLUS - BACKUARO 

1 3 



TABLE 4-4. 

Function 

SECTION 4 PAGE 

MACHINE LANGUAGE INSTRUCTION REPERTOIRE 
ARRANGED BY MNEMONIC (Page 3 of 3) 

Code Mnemonic Class Format Des cri_Q_t1 on 

44 SRPF SK 1 RR3 SKIP IF REGISTER IS PLUS • FORWARD 
41 SRZB SK RR3 SKIP IF REGISTER IS ZERO - BACl~HARD 
40 . SRZF SK RR3 SKIP IF REGISTER IS ZERO • FOR~JARD 

SST OT RXl STORE SEGMEllT TAG 
STA DT RXl STORE ADDRESS 

FA STO DT RXl STORE REGISTER - MEMORY 
F8 STOB DT RXl STORE nm: 
FB STOT DT RXl STORE TllQ-WORD 
A3 sun AR RXl SUBTRACT Mrnonv - REGISTER 
83 SUIJD AR RX2 . SUBTRACT DIRECT 
33 SUSI AR RR2 SUBTRflCT IMMEDIATE 
53 SUBK AR SSl SUBTRACT PACY.lD DECIMAL 

H SUOM AR XXl SUBTRACT MEMOllY • Ml:MORY 
SWR AR RRl SUBTRACT Rf.GI 5TER • REGISTER 

73 SUIJT AR RXl SUBTRACT TLIO-HORD 

IE TBIT BT RXS TEST BIT 
_., 

6E TOFR BT RRl TEST FOR OFF-BIT 
6C TONR BT RRl TEST FOR ON-BIT 
56 TRNX DC SS2 TRANSLATE 
11 TST CT RRlO TEST ANO SET TIE-BRAKER • REGISTER 

59 UNPX DC SSl UNPACK 

FE WAR CT RX7 WRITE AflY REGISTER 
f4 WRC IO RR13 COMMUNICATIONS OUTPUT COMMAND 
f O WRX CT RR14 WRITE EXTENDED REGtSTER 

50 ZADK AR SSl ZERO AHO ADD DECI~L 

14 



SECTION 4 PAGE 1 5 

TABLE 4-5. ASCII CHARACTER TO MS BIT POSITION 

-~~~~~~~ -~~~-·---------------~------~~-----------~~~-----------, r Mlin Storage Bit Positions 0, 1, 2, 3 

.----.------·-··i-0000-·--00-0--1 ......-O-O·l-0--.--00-l l-'1""-0-1-00--.-·-0-l O-J·--.·-0-11-0-·-~·~ -,-00--0-....-1-00-1 ....-l-Ol-O--l-O-l l__,..-1-J-OO_,..._l_l _Ol_..-l-J l-0_,...-11.-1--tl 

Bit Positions 
4, 5, 6, 7 

..-----+----t--··'"""i-----· .. ·-+----------~----t---- ~--·--+---1-~---+---+----+---+-----t 

HEX 0 2 3 4 5 6 7 8 9 A 8 c D F 
i----·-------+---·-·-~-........,.~--+----+----+----~----~-----·---·~----+----+-~--~---+-----+----+---~+-----1 

0000 0 NLJL DLE SP 0 p ' p 

t---·------+--·~--t---+--·-----~--- ··--------r----·-+-·---+---+---+----+---+---i----+---t 

0001 SOI-I DCI A Q a q 

~------+--·-~-- ·--------·--·--+·----1----+---+-----+-----l---+--------------·--t 

0010 2 STX DC2 2 B R b 

--~~-~-~-+---------1------------~--~,~ ~~~-----+---+~--+---+--+----+-----+---~--+-----t 

0011 3 ETX DC3 3 c s c 

0100 4 EOT DC4 4 D d 

~·--·---+---·-··+------+-~·------------+---+·---t----+----tl-----+----t---+----tl----+-----t 

0101 5 ENQ NAK % 5 u e u 

~----·~···--:----~---·-·-1---+·---t-----+·-~t----+----it-----t----+---+----1-----+----tr--·-~ 

0110 6 ACK SYN & 6 v v 

-----··- -·-- t--"-··-·-t----- t--·-·+-·---t-·---ir----+----+----+----+---+---+----t-----+--+----+---t 

Olli 7 BEL ETB 7 G w g w 

1000 8 85 CAN ( 8 H X h x 
~------t--·-·---~----+----+---+-----~t---j --+--_, _____ ,._ _____ --1'-----+--->----+------1 

1001 9 HT EM 9 y y 
~·--·--t---·--t--·--------·--t----+·---i---+·--+----+---+----+---1----+---+----+·--+------! 

1010 A LF SUB z z 
i---·--~~-+--~-~---+-----+--~·--~·-r·~·--11--~-r-----1----+-----i~---+----+-----+-----+--+-----+~·~~ 

IOI I 8 VT ESC + ; K [ k { 
--------·--+---------.-;--·--··_,...--..... ---1-----+---t-----+------r------------_,...-------i 

1100 FF FS < 
t--·----+--·---~·~-----------t-----------·--·--f----+----t---+-·-------------

1101 D CR GS M J m } 
----~-~---+~--+---·-+--+----~-~-·t--~-+---+----+-·---t----·"""i------t~---1------+----+-----i>-----+-----t 



SECTION 4 PAGE 16 

TABLE 4- 6. ASCII CHARACTER TO HEX EQUIVALENT 

Character tiex Character Hu Charoc!er Hu 

A 41 4 34 FF oc 
8 42 5 35 FS IC 
c 43 6 36 GS ID 
D 44 7 37 HT 09 
E 45 8 38 LF OA 
F 46 9 39 NAK 15 
G 47 Space 20 NUL 00 
H 48 I 21 as IE 
I 49 " 22 SI OF 
J 4A I 23 so OE 
K 48 s 24 SOH 01 
L 4C % 25 STX 02 
M 40 & 26 SIJB IA 
N 4E 27 SYN 16 
0 4F { 28 us IF 
p 50 ) 29 VT OB 
Q 51 2A 
R 52 + 2B 
s 53 2C 
T 54 - 20 
u 55 2E 
v 56 I 2F 
x 58 : 3A 
y 59 ; JB 
z SA < JC 
a 61 30 
b 62 > JE 
c 63 ? JF 
d 64 ,, 40 
e 65 [ 5B 
f 66 ....... 5C 
g 67 
h 68 

] 50 
5E --, 

i 69 5F 

i 6A \ 60 
k 6B 
I 6C 
m 60 
n 6E 

< 7B 
7C 

) 70 

....... 7E 
0 6f BEL 07 
p 70 BS 08 
q 71 CAN 18 
r 72 CR OD 
s 73 DCI II 
t 74 DC2 12 
u 75 DCJ 13 
v 76 DC4 14 
w 77 DEL 7F 
x 78 OLE 10 
y 79 EM 19 
z 7A ENO 05 
0 JO EOT 04 
I JI E5C IB 
2 32 ETB 17 
J 33 ETX 03 



SECTION 4 PAGE 1 7 

TABLE 4- 7. EBCDIC CHARACirER TO MS BIT POSITION 

Mai1n Storage Bit Positio"' 0, 1, 2, 3 

Bit Positions 
0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111 

4, 5, 6, 7 

Hex 0 1 2 3 4 5 6 7 8 9 A 8 c D E F 

1--• 

0000 0 NUL OLE OS SP & - ( ) \ 0 

f--· 

0001 1 SOH DCl sos 0 j "'\..... A J 1 

I-· 

0010 2 STX DC2 FS SYN b k s B K s 2 

0011 3 ETX DC3 c I t c L T 3 

I-· 

0100 4 PF RES BYP PN d m u D M u 4 

I-· 

OIOl 5 HT NL LF RS e n v E N v 5 

1--· 

~ 0110 6 LC BS UC f 0 w F 0 w 6 
B 

1--· 

~ 0111 7 DEL IL EOT g p )( G p x 7 
c 

t-· 

1000 8 CAN h q y H Q y 8 

t-· 

1001 9 RLF EM \ i r z I R z 9 

1010 A SMM cc SM • ! I : 
I 

I-· 

1011 B VT $ II 

1100 c FF IFS DC4 < * % .~v 

I-· 

1101 D CR IGS ENO NAK ( ) I 

-

1110 E so IRS ACK + ; > = 
I-· 

1111 F SI 1US BEL SUB I ...., ? " 

Duplicate Assignment 



TABLE 4- 8. 

Charocrer 

A 

8 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 

R 
s 
T 
u 
v 
w 
x 
y 
z 
a 

b 
c 
d 
e 
r 
9 
h 
i 

i 
le 
I 
m 

n 

0 

p 
q 
r 

s 
I 

u 
y 

w 

" y 
z 
0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
& 
-
I 
s 

SECTION 4 

EBCIDIC CHARACTER TO HEX EQUIVALENT 

Hex Charocter 

Cl • C2 I 
CJ : 
C4 I 

cs 
C6 
C7 < 
CB * 
C9 % 
DI (~ 
D2 ( 
DJ ) 
04 
05 -;-
06 + 
D7 ; 
DB 
09 > 
E2 I 
EJ --., 
E4 ? 
ES " 
E6 
E7 
EB 
E9 

{) 

' ....... 
81 
82 I 

I 

83 BEL 
84 BS 
BS BYP 
86 CAN 
87 cc 
88 CR 
89 DC! 
91 DC2 
92 DCJ 
93 DC4 
94 DEL 
95 OLE 
96 OS 

"' EM 
98 ENQ 
99 *ECB 
A2 EOT 
AJ *ESC 
A4 *ETB 
A5 ETX 
A6 FF 
A7 FS 
AB HT 
A9 IFS 
FO IGS 
Fl IL 
FJ IRS 
FJ IUS 
F4 LC 
FS LF 
F6 NAK 
F7 NL 
FB NUL 
F9 PF 
so PN 
60 *PRE 
61 RES 
S8 RLF 

Hex 

4A 
SA 
7A 
78 
68 
48 
4C 
SC 
6C 
7C 
4D 
SD 
6D 
7D 
4E 
SE 
6E 
7E 
4F 
SF 
6F 
7F 
co 
00 
EO 
Al 
79 
6A 
2F 
16 
24 
IB 
IA 
OD 
II 
12 
13 
JC 
07 
10 
20 
19 
20 
26 
37 
27 
26 
OJ 
oc 
22 
05 
IC 
ID 
17 
IE 
IF 
06 
25 
30 
IS 
00 
04 
34 
27 
14 
09 

Character Hex 

RS 35 
SI OF 
SM 2A 
SMM GA 
so OE 
SOH 01 
sos 21 
Space 40 
STX 02 
SUB 3F 
SYN 32 
UC 36 
VT 08 

*ETB and EOB have 
the same hex 
assignmenr. PRE ano 
esc have the same hex 
assignment • 

PAGE J 8 



TABLE 4- 9. 

SECTION 4 

EBCIDIC/ASCII CHARACTER CONVERSIONS 

Dato Link Code Chart Sequence 

Character 
EBCDIC USASCll 

SYN nc nc 

SOH nc nc 

STX nc nc 

ETB EOB(ETB) nc 

ETX nc nc 

EQT nc nc 

ENQ nc nc 

ACK 0 OLE '70' OLE 0 

ACK I OLE I OLE I 

NAK nc nc 

OLE nc nc 

ITB IUS us 
WACK OLE, OLE; 

RVI OLE (a DLE < 
TTD STX ENQ STX ENQ 

nc-~no change 
' '--Indicates the hexadecimal representation (no graphic 
assignment). 

PAGE 19 



SECTION 4 PAGE 20 

TABLE 4-10. HOLLERITH PUNCHING CODES (Page of 3) 

!GRAPHIC 
CARD COOE 

-E'lCDIC USA SC II 

GRAPHIC C/l.RO CODE --
ESCOIC,_ _Y}:..S.Q!_ 

GRAPHIC CARD CODE 

~~ ----USASCll . . 
0 • 0 M . 11-4 i • 12-0··9 . 0 . 11-4 • i2-0-9 

• . 
1 • 1 N . 11-5 j • 12-11-1 

• I . 11-5 . 12-11-1 . . 
2 • 2 0 . 11-6 k . 12-11-2 

• 2 . 11-6 . 12-11-2 . . 
3 . j . 3 

_f_ . 11~ . 11-7 
I . 12-11-3 . 12-11-3 . . 

' • 4 Q . 11-8 m . 12-11;...t 

• 4 . 11-8 • 12-11-4 

• . 
~ • 5 R . 11-9 n . 12-11-5 

• 5 . 11-9 . 12-11-5 . . 
6 . 6 s . 0-2 a . 12-11-6 

• 6 . _j_::l. • 12-11-6 . . 
7 • 7 T . 0-3 p . 12-11-7 . 7 . 0-3 ei 12-11-7 . . 
8 . 8 u . 0-4 q . 12-H-8 . 8 . ]_ .. 4 • 12-11-8 

• . 
9 • 9 

• 9 
v . 0-5 . 0-5 

r • 12-11-9 

• 12-11-9 . . 
A • 12-1 w . 0-6 s • 11-0:r . i2-I . 0-6 . i 1-0-2 

• . 
1: • 12-2 x . 0-7 t • 11-0-3 . 12-2 . j_-7 . 11-0.:J 

• . 
c . 12-3 . 12.:::i 

Y._ . o;[ . 0-8 
u • -rr:o::r 

• 11-0-4 . . 
_IL . 12-4 z . 0-9 v • 11-0-5 

• 12-4 . 0-9 • 11-0-5 . 
E . 12-5 0 . 12-0-1 w • 11...(1-6 . 12-5 . 12-0-1 . 11-0-6 . 
F • 12-6 b . 12-0-2 x . 11-0-7 

• 12-6 . l.2:-0-2 • 11~-=7 

• 
G . 12-7 c . 12-0-3 y . 11-0-8 

• 12-7 . 12-0-3 . 1 GQ:-8 

• 
H • 12-8 d . 12-0-4 z. . 11-0-9 I . 12-8 . 12-0-4 . 11-0-9 

• . 
I . 12-9 . 12-9 

__e_ . !l.-0~ 
• .J.2..=Q.-=5_ 

. . 12-:3-8 . 12-3-8 

• • 
J . 11-1 i . 12-0-6 t:S ~~ . 11-1 . 12-0-6 1///ij///// 

• . 
K • 11-2 

• T1~2 
9 . iz:o::t . 12-0-7 

&" • '12 . 12 

• 
T • Tf-3 h . 12-0-8 Spoce BLANK 

• 11-3 • 12-0-8 BLANJI. --
• Dot indicates printobJe graphic 

fr@/,W Shade:d area indicot~s that card code and translator are not available for that graphic 



SECTION 4 PAGE 21 

TABLE 4-10. HOLLERITH PUNCHING CODES (Page 2 of 3) 

GRAPHIC CARD CODE GRAPHiC CARD CODE GRAPHIC CARD CODE 

.iB~JC: USASCIJ''li EICDlC:: •. tJSAiCJI l[CDIC JJIASCll 
• s • 11-J .. 8 
• 11-3-8 

' • 5-8 
• 5-8 -- ~ 12-6-8-9 

12-.s.;{-.9 
• --

* . 11-4-8 . • ~-8 jJ 12-7-8-9 
• IJ_-4~ • 6-8 12-7-8-:.t 
• - • 11 " • 7-8 DLI: 2-11-1-8-9 
• 11 . 7-8 12-11-1.:1-9 
• 

I • 0-1 I 10-'~ZZ'.:? DCl 11-1-9 
• 0-1 . 12-8-2 11-1-9 
• , . 0-3-8 \ 'l/,> /////,,'_, DC2 11-2-9 . 0-3-8 . 0-8-2 I 11-2-9 
• 

%_ . 0-4-8 . 0-4-8 
l 1~0~ -:-:-:::--::-----. 11-8-2 

1-DCJ .• 

(TMX) 11•3-9 
11-3-9 . 

Ci) • 4-:i ' ~~~ RES 11-4-9 
• 4-:a 1-8 ~L/,J 
• 

I . ~~ ( //~ NL 11-5-9 
• 3-8 12-0 Vh/,:0fl'~ 

~ • iEI-8 
~/"'~ 

'///.~ ) 
i--r::o-1 Is 11-6-9 

11-0-9 

< . 12-4-8 - I/'////~ IL 11-7-9 
• 12-4-8 11-0-1 7/ 

I . 11-5-B NJLL U:-0-1-8-9 -------, CAN 11-8-9 . 12-5-8 12--0-1-8-9 11-8-9 

+ • jI-6-B mtt ll_-1-9 :f M 11-1-8-9 
• 12-6~ 12-1-9 11-1-8-9 

I • 12-7-8 ... SIX 12-2-9 ~ 11-2-8-9 
• 12-7-S 12-2-9 -=~ 

I w~~ I ETX 12-3-9 IF) 11-4-8-9 
12-11 12-3-9 '/////.'/"//, 

I • ll-2-8 
~ 

PF 12-4-9 
~~~ 

_lG_i J_l-5-8-9 
tL"~ 

) • ll-5-8 HT 12-5-9 RS 5-9 
• 11-5-8 12-5-9 11-6-8-9 

; • 11-6-8 I LC 12-6-9 us ~ 
• 11-6-8 ~:'2.{L//./.Ll If-7-8-9 

...., • 11-7-8 
• i 1-7-8 j 

DEL 12-7-9 
12-7-9 

OS 1~-1-8-9 
~~ 

_J - . 0-5-8 SMM 12-2-8-9 SO_i ..Q.-1-9 . 0-5-8 ~~/,21,,,Z V@"§////'. 

> . 0-6-8 VT ----12-3-8-9 FS o.:1_-9 . 0-6-8 1 ;!-3-8-9 11-4-8-9 

I 
? • 0-7-8 FF 12-4--8-9 BYP ..Q_-4-9 . 0-7-8 12-4-8-9 ~~~//'. 

: • 2-8 ' _C_R 12-.5-6-9 LF 0-5-9 . 2-8 j J'~-:i_-8-!_ ~ 

• Dot indicates printable ;raphie 

fi.?$#;?a Shaded area indicot• thot cord ode and translator are not avoiloble for that graphic 



TABLE 4-10. 

SECTION 4 PAGE 

HOLLERITH PUNCHING CODES (Page 3 of 3) 

jGRAPHlq CARD CODE 

EBCDIC USASCll 

t-ETI 
t-<EOB) 0--6-9 

0--6-9 

t-ESC 
1-(PRE) 0-7-9 

0-7-9 

5M 0-2-8-9 
[?///~ 

ENQ 0-5-8-9 
0-5-8-9 

ACK 0--6-8-9 
0--6-8-9 

BEL 0-7-8-9 
0-7.;.9.9 

SYN 2-9 
2-9 

PN 4-9 
v'./'/////./~ 

IRS 11-6-8-9 
t'////~ 

UC 6-9 
'.//7,7~ 

EOT 7-9 
7-9 

DC4 4-a-9 
4-8-9 

NAK 5-8-9 
5-8-9 

SUB 7-8-9 
7-8-9 

GS ij_Z2Z@ 
I !-5-8-9 

IUS 11-7-8-9 
V'/,////.00; 

• Dot indicates printable graphic: 

W@M Shaded area indicates that card code and translator 
ore not available for that graphic 

22 



SECTION 4 PAGE 23 

TABLE 4-11. POWERS Of TWO TABLE 

2" 1J 2-n 

1 0 1.0 
2 1 0.5 
4 2 0.25 
8 3 0.125 

16 4 0.062 5 
32 5 0.031 25 
64 6 0.015 625 

128 7 0.007 812 5 

256 8 0.003 906 25 
512 9 0.001 953 125 

1 024 10 0. 000 976 562 5 
2 048 11 0.000 488 281 25 

4 096 12 o.ooo 244 140 625 
8 192 13 o.ooo 122 070 312 5 

16 384 14 0.000 061 035 156 25 
32 768 15 0.000 030 517 578 125 

65 536 16 0.000 015 258 789 062 5 
131 072 17 0.000 007 629 394 531 25 
262 144 18 0.000 003 814 697 265 625 
524 288 19 0.000 001 907 348 632 812 5 

1 048 576 20 0.000 000 953 674 316 406 25 
2 097 152 21 0.000 000 476 837 158 203 125 
4 194 304 22 0.000 000 238 418 579 101 562 5 
8 388 608 23 o. 000 000 119 209 :289 550 781 25 

16 777 216 24 0.000 000 059 604 644 775 390 625 
33 554 432 25 0.000 000 029 802 :322 387 695 312 5 
67 108 864 26 0.000 000 014 901 161 193 847 656 25 

134 217 728 27 0.000 000 007 450 !580 596 923 828 125 

268 435 456 28 0.000 000 003 725 :290 298 461 914 062 5 
536 870 912 29 0.000 000 001 862 645 149 230 957 031 25 

1 073 741 824 30 0.000 000 000 931 322 574 615 478 515 625 
2 147 483 648 31 0.000 000 000 465 1661 287 307 739 257 812 5 

4 294 967 296 32 0.000 000 000 232 830 643 653 869 628 906 25 
8 589 934 592 33 0.000 000 000 116 415 321 826 934 814 453 125 

1'1 179 869 184 34 0.000 000 000 058 207 660 913 467 407 226 562 5 
34 359 738 368 35 0.000 000 000 029 103 830 456 733 703 613 281 25 



SECTION 4 PAGE 24 

TABLE 4-12. HEXADECIMAL/DECIMAL INTEGER CONVERSION TABLE 

_LEFT-MOST BYTE RIGHT-MOST BYTE 
BITS 0,1,2,3 BI TS 4 _,_ S, 6, 7 BITS 8,9,10,11 BI TS 1 2, 13, 14, 1 5 
HEX DECIMAL HEX DECIMAL HEX DECIMAL HEX DECIMAL 

0 0 0 0 0 0 0 0 
1 4096 1 256 1 16 1 1 
2 8192 2 512 2· 32 2 2 
3 12288 3 768 3 48 3 3 
4 16384 4 1024 4 64 4 4 
5 20480 5 1280 5 80 s 5 
6 24576 6 1536 6 96 6 6 
7 28672 7 1792 7 112 7 7 
8 32768 8 2048 8 128 8 8 
9 36864 9 2304 9 144 9 9 
A 40960 A 2560 A 160 A 10 
B 45056 B 2816 B 176 8 1 1 
c 49192 c 3072 c 192 c 12 
LJ 53248 D 3328 D 208 D 13 
E 57344 E 3584 E 224 E 14 
f 61440 f 3840 F 240 f 15 

EXAMPLE: 

Convert A4C7 to decimal 
16 

A 4 C 7 

I Bi ts 12 -...15 COL 

B its 8 -.11 COL 

Bits 4-...7 COL 

Bi ts 0--+-3 COL 
~~~~~~~~~~---"-40960 

42133 
10 



SECIION 4 PAGE 25 

TABLE 4-13. HEXADECIMAL ADDITION AND SUBTRACTION TABLE 

1 2 3 4 5 6 7 8 9 A B c 0 E F 

1 02 03 04 05 06 07 08 09 OA OB oc OD OE OF 10 

2 03 04 05 06 07 08 09 OA 08 oc OD OE OF 10 11 

3 cw OS 06 07 08 09 OA OB oc OD OE OF 10 11 12 

.4 05 06 07 08 09 OA OB oc OD OE OF 10 II 12 13 

5 06 07 08 09 OA OB oc OD OE OF 10 11 12 13 14 

6 '11 08 09 OA OB oc OD OE OF 10 11 12 13 14 15 

7 08 09 OA OB oc OD OE OF 10 11 12 13 1.4 15 16 

8 09 OA OB oc 00 OE OF 10 11 12 13 14 15 16 17 

9 OA OB . oc OD OE OF 10 11 12 13 14 15 16 17 18 

A OB oc 00 OE OF 10 11 12 13 14 15 16 17 18 19 

8 oc OD OE OF 10 11 12 13 14 15 16 17 18 19 IA 

c OD OE OF 10 11 12 13 14 15 16 17 18 19 IA IB 

0 OE OF 10 11 12 13 11' 15 16 17 18 19 IA 18 IC 

E OF 10 11 12 13 14 15 16 17 18 19 lA lB lC 10 

F 10 11 12 13 14 15 16 17 18 19 lA lB lC ID IE 

TABLE 4-14. HEXADECIMAL MULTIPLICATION TABLE 

Example: 2 x 4 • 08, t= x 2 z: IE 

t 2 3 4 5 6 7 8 I 9 A 8 c 0 E F 

1 01 02 03 04 05 06 07 08 09 OA OB oc 00' oe OF 

2 02 04 06 08 OA oc OE 10 12 14 16 18 lA lC IE 

3 03 06 09 oc OF 12 15 18 18 IE 21 24 27 2A 20 

4 04 08 oc 10 14 18 IC 20 24 28 2C 30 3.4 38 3C 

5 05 OA OF 14 19 lE 23 28 2D 32 37 3C 41 46 4B 

6 06 oc 12 18 IE 24 2A 30 36 3C 42 48 4E 54 SA 

7 '11 OE 15 IC 23 2A 31 38 3F 46 4D 54 SB 62 69 

8 08 10 18 20 28 30 38 40 48 50 58 60 68 70 78 

9 09 12 lB 24 2D 36 3F 48 51 5A 63 6C 75 7E 87 

A OA 14 IE 28 32 3C 46 so SA 64 6E 78 82 8C 96 

8 OB 16 21 2C 37 42 40 58 63 6E 79 84 SF 9A AS 

c oc 18 24 30 3C 48 54 60 6C 78 84 90 9C NJ B4 

D 00 IA 27 3.4 41 4E 58 68 75 82 SF 9C A9 B6 C3 

E OE lC 2A 38 46 54 62 70 7E BC 9A NJ B6 C4 02 

F OF lE 20 3C 48 SA 69 78 87 96 AS 84 C3 02 El 



SECTION 4 PAGE 26 

TABLE 4-15. TOOLS AND TEST EQUIPMENT 

Description MRX Part No. 

Osc i J Joscope, Tektronix 465 or equivalent 2031 61 

OigitaJ Voltmeter 203154 

Module Extender, 3-Layer Logic 505623 

Module Extender, Pm.,,er Logic 505554 

Module Extender~ Power with Lugs 505555 
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SEC TI ON 5. 0 I AGNOSTIC PROGRAMS 

Diagnostic programs run on the 7300 Processing Unit are divided 
into two groups: micro-diagnostics and MLI diagnostics. 

lhe micro-diagnostics (also referred to as fault isolation 
routines) are coded in micro-instruction (ul) form and check the 
shared resources (CPU and main storage) by means of four 
programs: CPLil, CPU2, CPU3, and Main Storage. 

lhe MLI diagnostics (also referred to as Design Verification 
Eout i nes or DVR-s) are coded in mach i ne-1a nguage instruction 
(MLI) format and check both the shared resources and peripheral 
cevices, including the adapters. The MLI disgnostics are divided 
into three classes of tests: Autoload, Stand Alone, and 
Maintenance Monitor. 

Letai1s about the MLI diagnostics, including procedures for 
running the programs and interpreting the. results, are contained 
in the MRX/40 anc 50 Systen> Machine Language Diagnostics 
Lperator-s Guide. Descriptions of the micro-diagnostics and 
operating proce~ures are presently contained in the program 
listing for· each program. At some future date, this Information 
\'d 11 be inc 1 uded in a for ma I fau] t i so 1 at ion ma nua 1. 
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SECTION 6. SHARED RESOURCES 

~ENERAL INFORMATION 

Information of a ~eneraJ nature which may assist in 
troubleshootin9 shared resources (CPU and MS) is presented in 
selected illustrations contained in both the Support Oiaqrams 
Manual and this manual. Illustrations in the Support Diagrams 
Manual consist of block diagrams and related figures which 
present overall characteristics of the CPLi and MS. IJJustrations 
in this manual are extracted from the 7300 Processinq Unit Oesiqn 
Uescription Manual and consist of selected "memory-jogging" 
information, such as details of ERF Group I read/write 
operations. Illustrations related to the CPU are listed below: 

ManuaJ 

7200/7300 
Support 
(Ji agrams, 
Volume 1 

7200/7300 
Maintenance 
ManuaJ 

Title 

CPU LJock Diagrarr 
Microcommand Hepertoire 
Hegister file Organization 
7300 Major Cycle liming 
7300 Minor Cycle Timing 
CS Proper/Address Table Block Diagram 
Basic Storage Protect Block Diagram 
Relocation and Protect Block Diagram 
Job Accounting Dlock Diagram 

Gray Code Counter and £-Timing 
Waveforms 

Norma) Priority Timing 
ERf Group I Read/Write Timing 
CS Page Organization 
CS Address SeJection 

Illustrations related to MS are listed below: 

ManuaJ 

7200/ 7300 
Support 
Diagrams 
Manual 

7200/7300 
Maintenance 
Manua1 

Tit le 

MS Special Conventions 
~~ With Parity Dlock Diagram 
MS With ECC Block Diagram 

MS Addressing Scheme 

Dr a\rl/ F i g. 1'1o. 

50324 7 
504674 
505983 
5059<38 
505989 
505985 
506092 
'506093 
506091 

6-1 

6-2 
6-3 
6-4 
6-5 

Dr a\oJ/ F i g • No • 

506024 
506067 
506066 

6-6 



SECTION 6 PAGE 2 

I ED E1 I E2 El E4 E5 E6 E7 EB E9 ED I E1 lj 

DO _J I I I .r· 
10 I 
20 

30 

+ EOXX·E., n. .. 

+Eoxx-on rL. 
+E1XX·EJI r--,__ 
+ E1Xx-o__r-1 r-· --
+ E2XX·E n r· 
+ E4XX-E n • 

+ E7XX·L n • 

+ E1/2XX·E--' I r· 
+ E1256__J I I I r-· 

+ E6/7XX-E • -- E67891DL 

+NCE70RE9 ri.._ri -

Fi~Jure 6-1. Gray Code Counter and E-Timing Waveforms 



.,, 
tO 
c ., 
(t) 

z 
0 ., 
3 
OJ 

0 ., 
C"'t 
"< 

-I 

3 

:s 
tO 

INULL 

T160 T560 
BUSY PRIOR 

FF ENC 
TO TO 

RSYC READ 
FF REG 
(O) (0) 

Pµ FRF - (NULL) 
Sµ F 

E7 WO W1 

T600 TOOO 
CLR SET 

RSYC STATE 
FF FF 
(0) (0) 

READ 
REG 
TO 

EXEC 
REG 
(0) 

PROC 0 

(NULL) 
Pp 

Pµ 

T160 T560 T640 
BUSY PRIOR SET 

FF ENC NULL 
TO TO STATE 

RSYC READ FF 
FF REG VIA 
(0) (O) ABANDCC 

EXEC 
REG 
TO 

WRITE 
REG 
(0) 

NULL 

Fb Pµ FRF - (NULL) 
FRF Sµ F 

WO W1 

T160 T560 T600 TOOO 
BUSY PRIOR CLR SET 

FF ENC RSYC STATE 
TO TO FF FF 

RSYC READ (0) (0) 
FF REG READ 
(O) (0) REG 

STATEN TO 
TO EXEC 

WRITE REG 
NOP (0) 

PROC01 
Pp 

(NULL) • 
Pµ 

RO Ai EO 

T160 T560 T640 
BUSY PRIOR SET 

FF ENC NULL 
TO TO STATE 

RSYC READ FF 
FF REG VIA 
(O) (O) ABANDCC 

EXEC 
REG 
TO 

WRITE 
REG 
(0) 

Fb .. 
FRF 

E1 

W1 

ETC. 

..,, 
J> 
C") 
m 



SECTION 6 PAGE 

SELPMORF I I I I I I 
I I I I 
I I I I 
I I ll 

I 
ENPB/PP ... G1 I I I -I I I I 

I 
I ...I. I 
I I 1 

I l ENFB 61 I I I 
I I I -I 
I l I 1 

~ 

~IF A LOAD F INSTRU1[:TION 

EF1RH/WL I EXECUTED IN THIS NIAJOR 

I I J. I 

J l -, 
I -r i ENWRERF I I 

I I I I SELFH/PL r I I I --'-

l I I I I 

J. I I I 
I I I I 

~ 
~ PB OR pp.pµ- '- ....t I- FB+-FRF 

\ E4 E5 E6 E7 WO W1 
~ , 

RO R1 ED E1 E2 E3 7 , 

ENA DEAF I -
ENPM+SM 

CLKSM ~ r 
I ._ 

T -ENALU-FR I I 
I 
I 

CLKFB/FR 
I n I -I 
I 

Pµ+- Sµ FRF+-F 
I 

ERF GAP 1 READ TIMING FOR RO AND R1 

Figure 6-3. ERF Group I Read/Write Timing 



.,, 
tQ 
c: .., 
Cb 

"' ' .::-
• 

0 ._, 

HEX 
PAGE 
NO. 

I 

0000 
~ 0 

PER DOFF 
:~=!E { 
PAGE .._ __ .. 

EACH BIT PORTION 
OF A PAGE CONSISTS 
OF ONE IC 
ELEMENT. 

BIT POSITIONS 
9AND10 
NOT USED. 

f.iB24-
I 

fiezJ -~ 
-I I 

f.ie22 I 114 
I 13~..__------~ 

11021 I 112 
I I 11.~'--~ 

lle20 I loa 
I I 07~--.,r 

rfei9 I loa 
I I ~,,.,.__ ______ _, 

'1e1i 1 
I I 
I 



14-BIT CS 
ADDRESS 

SECTION 6 PAGE 

I __ o_v .... __ LK __ .._0_2....,. __ 0J .......... 0_4..., __ os ......... o_u ___ o_1 ____ o_s ___ o_g ..... __ 1o ___ l_1_1 ____ 12 ......... 1.J-----14 ~ 
~~~-----------.-----------

t 
NOT PART 

OF CS 
ADDRESS 1 

t._ __ SHECTS1 
OF 256 WOIRDS 
IN PAGE 

----------------SELECTS 1 
OF 16 PAGl:S 
IN STORA<ilE UNIT 
(4096 WORDS) 

'------------------------~SELECTS10F 

*THESE BITS REPRESENTL V CONNECTED 
TO GROUND (SELECT STORAGE UNIT 0 ONL V) 

4 STORA GI: UNITS 
(MAXIMUNI)* 

Flgure 6-5. CS Address Selection 

6 



• I • I 
I 
I CTA ADDRESS 

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ...,, REGISTER OPTION 
ONLY I 

l.O I c: 
BYTE .., 

EXTENSION ADDRESS I 
STORAGE ADDRESS SELECT (D 
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T HH NG CHECKS 

NOTE 

The fo J J O\v i ng timing checks are very s i mi 1 ar· t:o those 
used to adjust timing during manufacture, modnf ied on1y 
as necessary for use in the field. As such, they must 
be made with extreme care by qualified personnel using 
proper test equipment that is accurately ca) ibratc~. Of 
utmost importance is that you are convinced; aft~r 
carefully analyzing other possible causes, that the 
difficulty is due to fau1ty timing. NEVER ATTEt~T TO 
II TUNE OUP1 A PROBLEM By ADJUST I NG TI MH·lG JUS l AS A 
CONVENIENT METHOD Of GETTING THE SYSTEM BACK UP. The 
resu1t invariably causes the problem to reappear 
somewhere else in the system. This time, however, the 
problem is doub1y difficult to pinpoint because the 
real cause is being concealed by a faulty timinq 
adjustment. 

CPU TIMING CHECKS 

Initial Checks 

1. Insure that the power sequencer and power supplies have been 
tested and are working. 

8 

2. Be certain that there are no power-to-ground shorts on any of 
the PC modules .. 

NOTE 

~~hen reading the timing on the scope, assume that at 
1.5 volts the logic switches from a JogicaJ "O" to a 
logical "1" and from a logical n1u to a 11 011 • 

Excursions Counter 

1. Extend module TA15 and insure that time EO through £7 are 
each 100 nanoseconds Jong for 7300 rr:achines or 200 nano
seconds Jong for 7200 machines and are occuring consecu
tively. It may be necessary to start on the timing module at 
1A12 (Dd for 7300 machines or AT for 7200 machines) because 
times TX40-3 and TX00-2 are needed to drive the excursions 
counter. 
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1~ Set up the osciJJoscope using the 1 voJt per centimeter scale, 
0.1 usec per centimeter divided by 10, and sync internally. 

2. Monitor 1A12 TP17 and adjust R17 for a 30-nsec negative 
pulse. Repetition rate must be 100 nanoseconds for 7300 
machines or 200 nanoseconds for 7200 machines. 

3.. Sync on 1A12 TPl 7 .and Jook at 1A16 TP19. Sweep R3 to see the 
range of movement of this pulse. 

4@ Adjust R3 to the center of its range and adjust R24 for a 30 
nsec pulse at 1A16 TP19. 

5. Sync on 1A16 TP19. 

6. Check timing of alJ CPU clock and clock-re1ated pulses in 
accordance with the following drawings in the Support 
Diagrams Manual, VoJume 1: drawing 506194 for the 7300 CPU or 
drawing 507063 for the 7200 CPU. These drawin0s tabulate 
start times, pulse widths, signal polarity, test points, and 
modules to be removed in order to obtain the correct pulse. 
If timing is not as indicated. adjust corresponding pair of 
potentiometers on module 1A12 as listed in Table 6-1. Because 
adjustment of aJl signals by any one pair of pots is 
interrelated, it may be necessary to readjust all other 
signals of a group if any one has been adjusted. 

MS TIMING CHECKS 

NOTE 

A three-wire, grounded soldering iron must be used when 
working on the modules. The HH modu1es (HK modu1es for 
7200, phase 2 and 3 machines) should not be inserted 
until the timing is set up on the correspondin9 timing 
modu J e and the proper s ,i gna 1 s are getting to the HH 
(HK) module slots. 

Tl.m.£!:......Q~ Adjustment 

The following procedure is used to adjust the width of the TI~ER 
pulse from module 1A13, which is used to qenerate pulses Eo- and 
Eo-- from the on-time £-timing chain on module 1A15. 
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1. Insure that the System is not operating in the 
consecutive-cyc)e mode by clearing bits 8 through 15 of 
the Control register. 

2. Sync the osci J 1oscope on 1A13 TP2, set the display mo<J<! 
selector to CHOPPED, and set up for simu1taneous display 
of the TIMER waveform at 1A13 TP2 and the TX20 waveform 
at 1A13 TPlO. (See figure 6-7.) Leading edqe of the 
TIMER waveform will start somewhere between E650 2nd 
E700 (not critical)~ 

3. If the Sys tern has only the non-E CC portion of the .·leg is
ter Option (RO) present (chassis 1), adjust pot R14 on 
1A13 so that the iraiJ ing edge of the TIMER pulse fal.Js 
exactly midway between the leading edges of the second 
and third TX20 pulses from the leading edge of the TIMER 
pu I s e ; i . e. , at £ 0 7 0 ( po i n t A on F i 9 u re 6- 7) • Th i s 
produces a TIMER pulse of about 200 nanoseconds in 
width, which generates EO- on modu1e 1A15. 

4. If the System has both the non-ECC portion (chassis 1) 
and ECC portion (chassis 2) of the RO present, adjust 
pot R14 on 1A13 so that the trai1ing edge of the TJMER 
pulse falJs exactJy midway between the Jeadinq edges of 
the third and fourth TX20 pulses from the Jeadin9 edge 
of the TIMEH pulse; i.e., at £070- (point Don Figure 
6-7). This produces a TIMER pulse of ~bout 300 
nanoseconds in width, which generates both Eo- 2nd Eo-
on module 1A15 • 

TIMER (1A13 TP2) 

TX20 (1A13 TP10) 

..,_ __ es __ • ________ e1 __ . __________ e_o _________ e_o_·---~ __ eo_·_· __ _. __ 

E070 E070' 

' ' -----------------, 
I 

A 
E720 E020 E020' 

Figure 6-7. Timer Delay Waveforms 

_J(_ 
' E020" 
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TABLE 6-1. CPU TIMING POTENTIOMETERS 

SIGNAL POT ADJUST 

+CLKfl1-0 ROl and R02 
+CLKFM-1 
+CLKfB/FRO 
+CLKfB/FR1 
+TXOO-N 

+IX00-1 R03 and R04 
+ TX00·-2 
+TX00-3 
+TX00-4 

+CLKAM/BMO ROS and H06 
+CLKN1/BM1 
+CLKD.R 
+TX20-1 
+TX20-2 

+lX40-1 R07 and ROB 
+TX40-2 
+TX40-3 

+TX60-l R09 and RlO 
+TX60-2 
+TX60-3 
+CLKBUFF 
+TX60-4 

+CU<-S/RO a 11 and H 12 
+CLK-S/Rl 
+CLKS/ROR 
+TXBO-N 
+lXHO-Nl 

+CLKMR/ NR H13 and i~ J li 
+CLi\SM/PB 
+CU<PP 
+1X80-l 
+fXb0-2 
+IX<J0-3 
+CLKEHFG2 

+CU\SR H15 and R16 

+NURMWH R18 and Rl~ 

+UHEWR H20 and H21 

+BKF ~·,!{I TE R22 and R23 
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Refresh Timing Checks 

1. Check to see that a clock puJse recurring every 800 nano
seconds (if a 7300 machine) or every 1600 nanoseconds (if a 
7200 machine} is present on the following modules, unless ECC 
is installed (7300 machines only): 

7300 

2812 TP2 

72 00, ,01 

2812 TP2 

7200,~2 

2A10 TPl 

7200,113 

2A10 TPl 

2. Check operation of refresh counter by checkin9 togql inq rate 
of the following test points: 

a. 7300 and 7.200, 01 machines: 

2811 TP2 - 42 usec 
2811 TP3 - 84 usec 
2811 TP4 - 167 usec 
2B 11 TP6 - 333 usec 
2B 11 TP7 - 665 usec 

b. 7200,02 and 7200,03 machines: 

2A10 TPl 0 - 42 usec 

3. Check that REFHESH REQUEST and REFRESH signals occur every 
42 usec at the fo 1 J owing test points: 

7300 7200,~1 7200,~2 7200,,03 

REfHESH REQ. 
Test Point 2812 TP6 2812 TP6 2A10 TP6 2A10 TP6 
Polarity + + 

REFRESH 
Test Point 2U12 TP10 2812 TPlO 2A 10 lP 11 2A10 TP 11 
Polarity + + 

Timing 1"l9du!e Adjustments 

Adjust the pulses below in accordance with timing data 1 isted in 
the following timing diagrams, depending on the system model: 

7300 

506195 (parity) 
506196 (£CC) 

7200,.01 

507065 

7200,I12 7200,~3 

507068 

These timing diagrams, contained in Volume 1 of the Support 
Diagrams Manual, list test points, pulse widths, and leading and 
trailing edges for each pulse. Scope each pulse by syncing 
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negative and using the main storage cJock pulse as a r~ference. 
Refer to step 1 of the Refresh Timing Check procedure above for 
test points at which this clock puJse appears. Each pulse is 
adjusted by means of a potentiometer contained on the timing 
moduJe in each machine. This module contains tweJve 15-turn 
screwdriver adjust potentiometers as shown in figure 6-8. The 
type and location of this module for each machine model is as 
fo 1 J ows: 

7300 

HG,2B12 (parity) 
HC,2B12 (ECC) 

1. Gate Access Enable 

7200,01 

UM,2B13 

7200,RJ2 7200,1(13 

Hl<,2A10 Hl<,2A10 

The critical point is the positive-going edge of the 
pulse. Adjust via GATE A.£. ADJ pot R22 on Figure 6-8. 

2. Address Time (Set) 

Set CONSOLE MOOE SELECT selector to MS-RO. Adjust the 
positive-going edge at this time via ADDRESS SET ADJ pot 
R24. The negative-going edge must be set Jater. 

3. Precharge 

Set CONSOLE MODE SELECT selector to MS-~1JH. The 
negative-going edge is set via PRECHARGE DELAY ADJ pot 
R23. The positive-going edge of this signaJ has a switch 
for the purpose of running timing margins on the storage 
system. This switch is JabeJed TIMING MMiGINS in Figure 
6-8. With this switch in the upper (normaJ) position, 
the positive-going edge of the precharge signal should 
be set via PhECHAHGE li'Jl OHJ ADJ pot R21. L'Ji th the switch 
in the middle position, the positive-going edqe shouJd 
be 12 ~2 nanoseconds later than the normal position. 
With the switch in the lower position, the 
positive-going edge should be 12 ±2 nanoseconds earlier 
than the normal position. 

4. Column Select 

Set CONSOLE MODE SELECT selector to MS-~m. The 
negative-going edge is set via COLUMN SELECT DELAY ADJ 
pot R26. Adjust the positive-going edge via COLUMN 
SELECT WIDTH ADJ pot R29. 

5. Strobe/Clear SOR 

Set CONSOLE MODE SELECT selector to MS-RO. Adjust the 
positive-going edge of the CJear SOR signal via STROBE 
ADJ pot H30. After this adjustment has been set, the 
Strobe signal should be verified. 
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6. Address Time (Clear) 

Set CONSOLE MODE SELECT selector to MS-RO. The 
positive-going edge has been adjusted in step 2. Now 
adjust the negative-going edge via ADDRESS CLEAR ADJ pot 
H25. 

7. ~fr i te 

Set CONSOLE MOOE SELECT selector to MS-WR. Adjust the 
positive-going edge of this signal via WRITE DELAY ADJ 
pot R28 and the negative-going edge via WRITE WIDTH ADJ 
pot R27. 

8. Digit 

Set CONSOLE MODE SELECT selector to MS-WR~ Adjust the 
positive-going edge via DIGIT DELAY ADJ pot R31 and the 
negative-going edge via DIGIT l-JIOTH ADJ pot H32. 
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TIMING MARGINS 
Normal 
Late 
Early _=:>f[_ -

Precharge Width Adj. 

Gate A.E. Adj. 

Precharge Delay Adj. 

Address Set Adj. 

Address Clear Adj. 

Column Select Delay Adj. 

Write Width Adj. 

Write Delay Adj. 

Column Select Width Adj. 

Strobe Adj. 

Digit Delay Adj. 

Digit Width Adj. 

C[ 

C[ 
c[_ 
Q __ 
Q __ 
Q_ 

c[_ 
u __ 
q_: -

tl, __ 
d, __ 
q __ 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 

figure 6-8.. Timin9 Adjustment Potentiometei:-s 

PAGE l5 
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SECTION 7. INTEGRATED COMMUNICATIONS ADAPTER 

COMMAND WORD FORMATS 

Tables 7-1 through 7-S present the bit structure for each of the 
words transmitted between the shared resources and the Integrated 
Communication Ac'apter (ICA). Tables 7-1 and 7-2 i 11ustrate 
f1ormats for i nbounc ( ICA to shared resources) and outbound 
(shared resources to ICA) words for asynchronous data 
transmission. Tab 1 es 7·-3 and 7-4 present the same information but 
for synchronous transmission. 



ER13 OUTPUT REQUEST INPUT CHARACTER UNSOLICITED STATUS SOLICITED STATUS 

00 0 REQ. OFF l 1 l REQ. ON 0 REQ. OFF 1 REQ. ON 0 REQ. OFF 1 REQ. ON 0 REQ. OFF 1 REQ. ON 

01 0 IDENTIFIER 
..... 

0 IDENTIFIER 1 IDENTIFIER 1 IDENTIFIER -4 

02 0 BITS 1 BITS 0 BITS 1 BITS 
e; 
r-,,, 

03 0 NOT 0 NOT x NOT 0 NOT 

""" 04 0 USED 0 USED x USED 0 USED I -
05 0 0 x 0 

06 x. "'I 
0 GOOD 1 BAD 

...... 
x 0 ECHOPLEX 1 ECHOPLEX ("') 

PARITY PARITY OFF ON :t> 
07 x 0 NOT A 1 CONTRL. x 0 EVEN 1 ODD 

T -1---·- -- -- CNTRL. CHAR. CHAR. Pl\RJIY PARITY 
08 X M.S.B. OR 0 = GOOD 0 DATA SET 1 DATA SET 0 DATA TERM 1 DATA TERM 

-4 
L:) 

PARITY ROY OFF ROY ON ROY OFF ROY ON (/) 

09 x SAME AS x 1 = BAD 0 CLEAR TO 1 CLEAR TO 0 REQ. TO 1 REQ. TO 
) 

UNSOLICITED PARITY SEND OFF SEND ON SEND OFF SEND ON 
10 x STATUS x 0 RCVD LINE 1 RCVD LINE 0 XMIT DATA 1 XMIT SPACE 

:r: 
~ 
r'l'1 

BITS 6 15 SIG DET OFF SIG DET ON 0 M.l\RK CLAMP 0 
11 x x DATA 0 SEC. RCVD 1 SEC. RCVD 0 SEC. REQ. 1 SEC. REQ. 

CHARACTER L.S. DET OFF L.S. DET ON TO SEND OFF TO SEND ON 
,, ,,, 

12 x x 0 RING 1 RING 0 ON HOOK 1 OFF HOOK 
IND. OFF IND. ON 

13 x x 0 NO-OP 1 LOST x 

(/) 

0 c: 
::0 

DATA n 
14 x x 0 NO-OP 1 NO STOP BIT X BAUD- RATE m 

(/) 

15 x X L.S.B. 0 NO-OP 1 CHANGE x CODE (D 
_, IN STATUS 

...... (/) 

Oi rri 
n 

l(i) BAUD- RATE CODE I 
0 RESERVED 
1 RESERVED 

-< ~ 
z ....... 
("') 0 

~ 2 

2 1200 B_;_ SYNC. 
3 1200 B.J.. 120 C.P.S. 
4 600 B.J.. 60 C.P.S. 

0 '1 
2 
0 
c 

5 300 B, 30 C.P.S. 
6 150 B..L 15 C.P.S. 
7 110 B, 10-C-.P.S. 

(/) 

""' -0 
l'!!i 
C') 
rrt 



ER12 INPUT REQUEST• OUTPUT CHARACTER PORT COMMAND • LINK COMMAND 

00 x NOT USl9D 0 NOT llJBR'DCAST 
BR'DCAST 

0 NOT l BR 1 DCAST 
BR' DC.AS_T 

a NOT I il BR• DCAST 
IBR'DCAST } 

01 0 IDENTIFIER 

BITS 

0 IDENTIFIER 1 IDENTIFIER 1 IDENTIFIER 

02 0 

03 x '\ 

04 x 

1 BITS 0 

x x 

X NITT X 
USED 

BITS 

NOT 
USED 

1 

x 

x 

x x x x 

BITS 

NOT 
USED 

05 

06 

07 

08 

09 

10 

......., .....-- - - - -t--+--....----...-----+--+-----_.....------~-----------.. 

x 0 DATA li{orAL 0 NO-OP 1 RETURN 0 
• DI GIT UN SO LI C STAj 

X X l"flOT USED 0 NO-OP 1 RETURN 0 
SOLIC STAT 

X X M.S.B. 0 NO-OP 1 CLEAR 0 

X ) NOT USED 

x 

11 x 

12 x 

13 x 

14 x 

15 x 
/ 

_Ci) 
-6 

1 
3 

DATA 

CHARACTER 

x 
x 

x 

x 

X L.S.B. 

MODE CODE 
ASCII~ EVEN PARITY 
ASCI Ii ODD PARITY 
.ASCII~ NO PARITY 
EBCOICi NO PARITY 

fil_ 
0 
1 
2 
3 
4 
5 
6 
7 

LINK CMOS. 
x 

MODE CODE CD 
x 
,.......;-----------~~ 

0 REVOKE 
ECHOPLEX 

X NOT SPLIT 
SPEED 

x 

1 INVOKE 
ECHOPLEX 

1 SPLIT 
SPEED 

x 

x 

BAUD-RATE 

CODE @ 

BAUD-RATE CODE 
RESERVED 
RESERVED 
1200 B_,_ SYNC. 
1200 Bi 120 C.P.S. 
600 B_,_ 60 C.P.S. 
300 B_l_ 30 C.P.S. 
150 B_,_ 15 C.P.S. 
110 B, 10 C.P.S. 

0 

0 

0 

x 

x 

x 

0 RESET 
CMO. 

RESERVED 

COMMAND CODE 

@ 

I lISET 
CMO. 

-f 
~ 
to 
I 
m 
-....! 
I 
"-l 
• 
(/) 

:r 
~ 
r.i 
0 

:;:o 
m 
(/) 

0 
c :;:o -I.: m 
(/) 

-f 
0 

-n 
l> 
..-. (/) 

l> m 
(/) n 
-< -f 
z ..... 
n 0 
:c :z 
A1 
0 ...... 
2 
0 
c: 
(/) .._, 9tJ 

l> 
C') 
rrt 



ER13 OUTPUT REQUEST INPUT CHARACTER UNSOLICITED STATUS ·SOLICITED STATUS 

00 0 REQ. OFF 11 ~ REQ. ON 0 REQ. OFF 1 REQ. ON 0 REQ. OFF 1 REQ. ON 0 REQ. OFF 1 REQ. ON 
-I 

01 0 IDENTIFIER 0 IDENTIFIER 1 IDENTIFIER 1 IDENTIFIER E6 
02 0 BITS 1 BITS 0 BITS 1 BITS r-

r-r 

03 0 NOT 0 NOT x NOT 0 NOT '-I 
I 

04 0 USED 0 USED x USED 0 USED w 
• 

05 0 0 x 0 -."" 
06 x 0 GOOD 1 BAD 0 NO-OP B.C.C. 0 XPARNT MD. 1 XPARNT MD. 

PARITY PARITY RCVD. DISABLED ENABLED 
n 
l> 

07 x 0 NOT A 1 CNTRL. 0 NO-OP B.C.C. 0 L.A. IS 1 L.A. IS 

t--1- -- -- ...---
CNTRL. CHAR. CHAR .. ERROR EBCDIC ASCII 

·oa x X M.S.B. OR 0 = GOOD 0 DATA SET . 1 DATA SET 0 DATA TERM 1 DATA TERM 

-t 
0 

(/) 

PARITY ROY. OFF ROY. ON ROY. OFF ROY. ON 
09 x SAME AS x 1 = BAD 0 CLEAR TO 1 CLEAR TO 0 REQ. TO 1 REQ. TO 

) UNSOLICITED PARITY SEND OFF SEND ON XMIT OFF XMIT ON 
10 x STATUS x 0 RCVD. LIN[ 1 RCVO. LINT 0 NOT XP,/J;RNT 1 XPARNT 

:;:: 
;:; ,,, 
CJ 

BITS 6 15 DATA SIG OET OFF SIG DET ON MOOE MODE 
11' x x 0 SEC. RCVD. 1 SEC. RCVD. 0 SEC. REQ. 1 SEC. REQ. 

CHARACTER LS. DET OFF L. S. DET ON TO SEND OFF TO SEND ON 
::0 
m 
(/) 

12 x x 0 RING 1 RING 0 ON HOOK 1 OFF HOOK 
IND. OFF IND. ON 

13 x x 0 NO-OP 1 LOST 0 NO-OP 1 EQT SEARCH 

0 
c:: ,, 
("") 

DATA MOOE m 
14 x x 0 NO-OP 1 TIMER 0 SYNC NOT 1 SYNC 

EXP. ESTB. ESTB. 
(/) 

(/) - M'1 
15 x X L.S.B. 0 NO-OP l CHANGE 0 NOT DELETE DELETE SYNC . (/) n 

l-' IN STATUS SYNC MODE MODE ON -< -f - ..... ..::.... 
("") 0 

NOTE: INPUT CHAR BIT 06 - USED FOR ASCII CODE 
.,.. 2 
73 

NOT IN TRANSPARENT MODE 0 " ~ 
0 
c: 
(/) 

'-"' -0 
~ 
C'> 
m 



ER12 INPUT REQUEST OUTPUT. CHARACTER PORT COMMAND . LINK COMMAND 

00 x NOT USED 0 NOT 1 BR 1 DCAST 0 NOT 1 BR'DCAST 

'° 
NOT 111 BR' DCAST 

BR'DCAST . BR 1 DCAST BR 1 DCAST 
01 0 IDENTIFIER 0 IDENTIFIER 1 IDENTIFIER 1 IDENTIFIER 

~ 

~ 
02 0 BITS 1 BITS 0 BITS 1 BITS 

r 
l'T1 

03 x x NOT x NOT x NOT '-.! 
I 

.1::-
04 x x USED x USED x USED 

05 x x x x vi ,___ _____ 
:!: 

06 x 0 DATA 1 DIAL 0 NO-OP 1 RETURN x 
CHAR. DIGIT UNSOLIC STAl 

07 x 0 NOT XPARNT 1 XPARENT 0 NO-OP 1 RETURN x 
;s 
m 
0 

I: 
CNTRL. CHAR. CNTRL. CHAR SOLIC STAT 

:1 
08 X M.S.B. 0 NO-OP 1 CLEAR RESERVED 

i_LI NK CMD..S.. 
09 NOT USED x x NOT 

:;:o 

rn 
0 
c: 

10 x x DATA x USED x 
,, 
n 

11 x x CHARACTER 0 NO-OP 1 RESYNC 0 DISABLE 111 EN-XPARNT 
XPARNT MODE MOOE 

12 x x x x 

,,, 
(/) 

-I 
0 

13 x x x NOT x COMMAND ..... 
("") 

14 x x x USED x CODE CD l:'-
(/) 

15 x X LS. B. x 0 RESET ] 1] SET 
CMD. CMD. 

- rn 
c,., ("") 

-< -f 
:z ..... 

cu COMMAND CODE 
0 DATA TERMINAL ROY. 
1 REQUEST TO XMIT 
2 NOT DELETE SYNC MODE 

n L) 

'3 2 

0 " 2 
0 

3 SEC. REQ'. TO SEND 
4 OFF HOOK 
5 DIAL REQUEST 

NOTE: MASTER CLEAR c: 
"" ....... "'O 

l:'-
6 EOT SEARCH MODE 
7 NOT LOOP TEST 

C') 
fT1 
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LINE ADAPTER ADDRESSING 

labJe 7-5 shows the format for the line adapter address. This 
address Is identical for both inbound (ER lf) and outbound (ER 
10) command words, except that the Input Request command word 
requires no Jine address. These address bits are associated with 
each of the 16 line adapter modules as shown in drawing 506008 7 

Communication Line Address Structure, in the Support Diagrams 
Manua 1. 

TABLE 7-5. LINE ADAPTER ADDRESS BITS, ER lD AND ER lf 

00 THESE EXTENDED ADDRESS 

01 BITS MUST BE ZEROS FOR 

02 LA ADDRESS 0-F 

03 
~......_ 1--------- -

04 

05 LI NE ADAPTER 

06 ADDRESS 

07 (0-F) 

08 

09 

10 

11 RESERVED 

12 

13 

14 . 

15 
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RS-232C SIGNAL INTERCHANGE 

1ab1e 7-6 lists the names of EIA Standard RS-232C interface 
signals between the ICA and data modem, together with 
corresponding connector pin numbers and Bell System Alphabetical 
designations. 

TABLE 7-6. EIA STANDARD RS-232C SIGNALS 

Connectcr Bell System 
Signal Name Pin No. Design. 

t------------------------------------------------...-------------+-----------------
Protective Ground 
Transmitted Data 
Eeceived Data 
Pequest to Send 
C 1 ear to Send 
Lata Set Ready 
Signal Ground Return (Common} 
heceived Line Signal Detector 
(Reserved for Data Set Testing) 
(Reserved for data Set Testing) 
(Unassigned) 
Sec. Received Line Signal Detector 
Sec. Clear to Send 
Sec. Transmitted Data 
Transmitter Signal Element Timin~ 
Sec. Received Data 
Receiver Signal Element Timing 
(Unassigned) 
Sec. Request to Send 
Data Terminal Ready 
Signal Quality Detector 
Ring Indicator 
uata Signal Rate Selector 
lransmit Signal Element Timing 
(Unassigned) 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1 s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

AA 
BA 
BB 
CA 
CB 
cc 
AB 
Cf 
------

SCf 
SCB 
SBA 

OB 
SSB 

OD --
SCA 

CD 
CG 
CE 

CH/CI 
DA 
--________________________________________________________ __.. _____________ __, 

lnt_e.rch_an g_e Vo 1 tage 
Notation Neqative Positive 

Binary State 1 0 

SI g. Condition Marking Spacing 

function Off ON 
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Figure 7-1 diagrams the direction of the RS-232C slgna1 exchanges 
across the interface between the ICA and el ther an external mcx:Jern 
er a 1oca1 termi na J. It shows that the Trransmi tted Data si gna J 
from the ICA appears at the modem as Transrritted Data (top half 
cf figure) as Received Data. Other signals may be traced in the 
samei manner. 

(Note that the Off Hook signal from the IC:A goes not to the 
modem, but to the Bel 1 Systerri-s Data Access Arrangement. This 
line Is required when the comm line uses a modem that has not 
been supplied by the Bell System.) 
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MB 
ICA PIN NO. MODEM 

(BA) Xmtd Data 63 _....... Same as at left 
(BB) Rcvd Data .. 65 

(SCA) Sec. Req. to Send 77 ____. 
(SCF) Sec. Rcvd LS. Det. ... 79 

(CD) Data Term. Rdy 85 __,... 
(CC) Data Set Rdy ... 71----

(CA) Request to Send 67 ______.. 
(CF) Rcvd LS. Det. .... 75 
(CB) Clear to Send ... 69 

(DD) Rcur Signal Element Timing .... 87-----
(DB) Xmtr Signal Element Timing .. 89----
(CE) Ring Indicator .. 83---- Same as at left 

Off Hook 95---~ "Off Hook" to DAA (Optional) 

MB 
ICA PIN NO. TERMINAL 

Xmtd Data 66 ... Rcvd Data 
Rcvd Data 64·---- Xmtd Data 

Sec. Req. to Send 80 ... Sec. Revd. L:s. Det. 
Sec. Rcvd L.S. Det. .. 78---- Sec. Req. to Send 

Data Term. Rdy 72 ... Data Set Rdy 
Data Set Rdy ... 86---- Data Term. Rdy 

Req. to Send 94----
Clear to Send .. t 92----

76 ... Rcvd LS. Detector 

Rcvd LS. Det. .. t 68 Request to Send 
70 .. Clear to Send 

Clock Out [ 88 ... Rcvr Sig. Elem. Timing 
90 .... Xmtr Sig. Elem. Timing 

figure 7-1. RS-232C Signal Exchange 
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SECTION 8. BASIC DATA CHAN~El 

Command codes used to initiate operations in peripheral devices 
that communicate with the 7200/7300 Processing Unit via the basic 
data channeJ (BOC) are Jisted in Table 8-1. ERF Group III 
registers associated with the BOC and bit set therein arc listed 
in TabJe 8J2. 
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TABLE 8-1. BOC DEVICE COMMAND CODES (Page 1 of 3) 

Command 
Device Operation Code 

Card Reader Read (and feed): 
EBCDIC Mode 02 
Card Image Mode 22 

Test 1/0 00 
No Operation 03 
Sense 04 

line Printer ~fr i te (no line Spacing) 01 

vJr i te and Space: 
Space 1 J i ne 09 
Space 2 1 i nes 11 
Space 3 Lines 19 
Space 4 I i nes 21 . . . . 
Space 14 Lines 71 
Space 1 5 Lines 79 

Space Immediate: 
Space 1 ·Line OB 
Space 2 Lines 13 
Space 3 Lines 1n 
Space 4 Lines 23 . . . . 
Space 14 Lines 73 
Space 1 5 Lines 7fl 

~fr it e and Skip: 
Skip to Channe 1 1 (top of fonr) "<.. 

1.,.,1 

Skip to Channel 2 91 
Skip to ChanneJ 3 99 
Skip to Channel 4 Al . . . . 
Skip to Channel 1 1 D9 
Skip to ChanneJ 1 2 El 
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TABLE 8-1. BOC DEVICE COMMAND CODES (Page 2 of 3) 

Device 

Line Pr inter 

Card Header/Punch 

Operation 

Skip Immediate: 
Skip to Channel 1 (top of form) 
Skip to ChanneJ 2 
Skip to Channel 3 
Skip to Channel 4 

Skip to Channel lJ 
Skip to Channel 12 

Test 1/0 
No Operation 
Sense 

Head OnJy: 
EUCOIC Mode 
Card Image Mode 

feed and Select Stacker: 

Command 
CocJe 

80 
93 
9B 
A3 

D9 
El 

00 
03 
04 

OA 
2A 

Without Offset 23 
With Offset A3 

Read, feed, and Select Stacker: 
EBCDIC Mode, Without Offset 02 
EUCOIC Mode, With Offset 82 
Card Image Mode, ~Ji thout Offset 22 
Card Image Mode, With Offset A2 

Punch, feed, and Select Stacker: 
EUCOIC Mode, Without Offset 01 
EBCDIC Mode, ~vi th Offset 81 
Card Image Mode, Without Offset 21 
Card Image Mode, ~ith Offset Al 

Test 1/0 00 
No Operation 03 
Sense 04 

3 
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TABLE 8-1. BOC DEVICE COMMAND CODES (Pag1e 3 of 3) 

Command 
Device Operation Code 

Magnetic Tape Write forward 01 
Read Forward 02 
Rewind 07 
Rewind and UnJoad Of 

Backspace: 
Block 27 
f i J e 2f 

forward Space: 
Block 37 
f i J e 3F 

~·Jrite "f apemark (End-of-fiJe) lf 
Erase Gap 1 7 

force Error Mode: 
Set £3 
Ci ear 03 

Test 1/0 00 

~~o Operation {~~ XO 
XE 

Sense 04 
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TABLE 8-2. DDC REGISTEH BIT ASSIGNMENTS 

~ BUS IN STATUS TAG IN TAG OUT HO CHAN 
(Ekf 10) (EHF 10) (£Rf LI) (ERF 11 ) CONT (EHF 12) 

0 BUS IN 0 ATTN ADRS IN * HDVJ CNl XFH 
1 BUS IN 1 STAT MOO If STATUS IN * HD OPEH 
2 BUS IN 2 CONT UN ENO SVC IN * 0 I AGN trn 
3 uus IN 3 LJUSY OPRTL IN l~ DATA CHAIN 
4 uus IN 4 CHAN ENO SEL IN * CONT CHK 
5 BUS IN 5 DEV CHK HEO IN * XMN CHK 
6 BUS IN 6 UN CHK DATA IN * ILL LGIH IND 
7 BUS IN 7 UN EXEC·· DISC IN * ASM/ D ISASM 
8 BUS IN 0 INT SEL f L i'l Arn<.s OUT MAHK 0 IN 
9 BUS IN 1 COMM INV ,.( COMM OUT * 

10 BUS IN 2 WRG AOHS IN * SVC OUT .. ·~ 
11 uus IN 3 NO HEQ IN ... OPRTL IN '1': 

12 BUS IN 4 CONT CHK * SEL OUT * 
13 BUS IN 5 XMN CHK * SUPP OUT * 
14 BUS IN 6 I LL LGTH * DATA OUl * 
15 BUS IN 7 -..4: * * * 
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SECTION 9. INTEGRATED FILE ADAPTER 

Information of a general nature which may assist in 
troubleshooting the disc IntegratecJ FiJe Adapter (IFA) is 
presented in selected illustrations contained in both the MRX 
7200/7300 Support Diagrams Manual and this manual. Illustrations 
in the Support Diagrams Manual consist of unit and bus 
(multiplex) connector wiring diagrams referenced below: 

lit I e 

Dnsc file Unit Connectors J04-J12 Wiring 

Oise file Bus Connector J15 Wiring 

Drawing No. 

506076, Vol .. 

506077, Vo]. 1 

Illustrations in this manual are extracted from the 7300 
Processing Unit Design Description Manual and consist of selected 
"memory-jogging" information relating to command word, track, 
record~ and gap formats. Command word formats are presented in 
Table 9-1, which J ists each command word and associated ERF Group 
Ill register in which it is placed, and figures 9-2 through 9-10, 
which show bit assignments of each command word 1isted in TabJe 
9-1. Various track, record, and gap formats are shown in figures 
9-11 through 9-18. 

TABLE 9-1. IfA REGISTER ASSIGNMENTS 

MLI Command Reg. Address Fig. Ref. 

010 ~fr i te l~r i te ER 1 1 and 15 9-1 
Format Write ~fr i te ER 11 and 15 9-2 
Read ~·Jr i te ER 11 and 15 9-3 
Read vJi thout Transfer ~Jr i te ER 11 and 15 9-li 
Search (same as Read) i 1Jr i te ER 11 and 15 9-3 

INP -- -- 9-5 

OUT SeJect Drive ~'Jr i te ER 10 9-6 
cs Load LrJr i te ER 11 9-7 
Diagnostics ~fr i te ER 11 9-8 
Control ~~r i te ER 11 9-9 
Write Hardware Status vJr i te ER 12 9-10 
~fr i te Other Status Write ER 1 3 or 1 7 9-11 
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0 

[COMMAND 
(40) 

CODE 

0 

7 8 

BYTE COUNT 

16 

VARIABLE GAP 

12 13 15 

I BRS I 
nr 
0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

figure 9-1. Write Command 

0 

LCOMMAND 
(60) 

CODE 

0 

7 8 

c BYTE COUNT 

15 

VARIABLE GAP 

12 13 16 

BRS 

Figure 9-2. Format Write Comrand 

Spacial Honw Address 
Data 
Key 
RO Count 
CS Data 
Home AddritSs 
RN Count 
Spttclal Dat11 

2 
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0 7 I 15 

COMMAND 
(80) NOT USED 

CODE 

0 12 13 15 

I BYTE COUNT I BRS I 
ff f Special Home Addr .. 
0 0 1 Data 
0 1 0 Key 
0 1 1 RO Count 
1 0 0 CS Data 
1 0 1 Home Address 
1 1 0 RN Count 
1 1 1 Special Data 

figure 9-3. Read Command 

0 7 8 16 

·I 
COMMAND 

(90) NOT USED 
CODE 

0 12 13 15 

I BYTE COUNT .... 

figure 9- 4 • Read Without Transfer Command 

0 

FUNCTION 
CODE 

7 8 9 

0 

EXT. REG. FROM WHICH INFO 
IS TO BE READ (NORMALLY 0) 

11 12 13 15 

GEN. REG. TO RECEIVE 
INFO (DIRECT) 

INDIRECT ADAS BIT 
0 DIRECT 
1 = INDIRECT (R1 - FIELD SPECIFIES 

REG. CONTAINING ADRS WHERE 
INFO TO BE PLACED) 

Figure 9-5. If.JP Instruction Format 

3 



0 

I 

LATCH 

NOT USED 

Figure 9-6. 

0 

I 
COMMAND 

(01) 
CODE 

Figure 9-7. 

0 

COMMAND 
(02) 

CODE 

cs 

SEICTION 9 

11 12 15 

l:t **:ti 
0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 1 
0 1 
1 0 

Select 

7 8 

I 
Load 

7 8 

0 0 Select Drive 0 
0 1 Select Drive 'I 
1 0 Select Drive 4! 
1 1 Select Drive :J 
0 0 Select Drive 4 
0 1 Select Drive H 
1 0 Select: Drive c; 
1 1 Select Drive :' 
0 0 Sea.ct Drive ~; 

Drive Comrra nd 

15 

NOT USED J 
Command 

CONTROL 
ARGUMENT 

15 

(Spare Drive) 

figure 9-8. Diagnostics Command 

PAGE 



SET 
HEAD 
ADVANCE 

RESTORE 

RESET 
HEAD 
ADVANCE 

SEEK 
START 

0 

0 

0 

0 

COMMAND 
(00) 

CODE 

COMMAND 
(00) 

CODE 

COMMAND 
(00) 

CODE 

COMMAND 
(00) 

CODE 

7 8 

7 8 

7 8 

7 8 

0 7 8 

COMMAND 
(01) 

ARGUMENT 

COMMAND 
(02) 

ARGUMENT 

COMMAND 
(10) 

ARGUMENT 

COMMAND 
(20) 

ARGUMENT 

SECTION 9 

15 

15 

15 

15 

15 

RESET · (00) (40) I COMMAND I COMMAND 

ATTENTION _______ c_o_D_E--------~i...---~A_R_G_u_M __ E_N_T ____ __ 

0 7 8 15 

SET COMMAND 
HEAD (04) HEAD ADDRESS 
REGISTER CODE 

0 7 8 15 

SET COMMAND 
CYLINDER (08) CYLINDER ADDRESS 
REGISTER CODE 

Figure 9-9. Control Commands 

PAGE. 5 
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Bit Meaning 

0 IFA Status Not Valid or Command Early 
1 IFA Missed Window or Command Early 
2 IFA Window 
3 IFA Track Boundary 
4 IFA Read/Write Termination 
5 IFA Burst Check Error 
6 IFA Lost Data 
1 IFA No Sync Compare 
8 I FA 3rd Rev Sync Find 
9 Disc.Not On Line or Seek Incomplete and Not File Unsafe 

10 Disc File Unsafe or Seek Incomplete and Not File Unsafe 
11 Disc Read Only 
12 Disc Pack Change 
13 Disc End of Cylinder 
14 Disc Write Current Sense 
15 Disc Busy 

figure 9.;..1 o. Write Hardware Status Command 

0 9 10 11 12 15 

0 1 2 3 4 5 6 7 s 0 
1 

Attn b l l 
Attn 1 

Attn2 
Attn 3 

Attn 4 
Attn5 

Attn 6 

DRIVE 
NUMBER 

tttT 
0 0 1 0 
0 0 1 1 
0 1 0 0 
0 1 0 1 
0 1 1 0 
0 1 1 1 
1 0 0 0 
1 0 0 1 

Physicali Drive A 
Physical Drive B 
Physicali Drive C 
Physicam Drive D 
Physical! Drive E 
Physicaft Drive F 
Physical! Drive G 
Physical! Drive H 
Physica~ Drive J 

Attn7 
AttnS 

100 Cylinder IFA 
Bit 9 = 1100 Cylinder IFA Option 

0 = 200 Cylinder IFA 
1 = '100 Cylinder IFA 

0 7 8 15 

3 4 5 6 7 8 9 10 11 12 13 14 15 

Attn 0 27 26 25 24 23 22 21 20 
Attn 1 

Attn 2 CYLINDER NUMBER 
Attn 3 

Attn 4 
Attn 5 

Attn6 
Attn7 

figure 9-11.. \'Jrite Other Status Command 

6 
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,.. IRO .,.___ __ R1 •I• RN -+I 
~ G4 ~ G2 I couNT I G2 ~ .G2 I DATA I GO I couNT ] G2 ~ G2 I DATA I GO I couNT I G2 ~ G2 (DATA I 

6,. INDEX MARK 

HA HOME ADDRESS FIELD 

Figure 9-12. 

G4 

INDEX I HA 

FLAG CYLINDER NO. HEAD NO. 

0 2 

FLAG (F) 

CYUNDER (C) 

HEAD (H) 

CYCLIC CHECKS 

INDICATOR BYTE (IB) 

BIT COUNT (BC) 

3 4 

1 HYTE 

2 BYTES 

2 BYTES 

2 BYTES 

1 BYTE 

1 BYTE 

RO 

Track Format 

Rl R2. I i 
CYCLIC CHK BCA G2 0 C:Cl CC2 IB BC 

5 6 7 8 

INDICATES TRACK CONDITION. BITS 0-5 ALWAYS 
ZERO. BIT 6 INDICATES TRACK CONDITION, 
O=:OPERATIVE, 1=DEFECTIVE,BIT 7 INDICATES 
TRACK USE O=PRIMARY, 1=SECONDARY. 

CONTAIN CYLINDER ADDRESS OF TRACK. FIRST 
BYTE ALWAYS ZERO. 

CONTAIN HEAD ADDRESS OF TRACK (00-19). FIRST 
BYTE ALWAYS ZERO. 

CONTAINS RESIDUAL COUNT OF COMPLEMENTED 
EXCLUSIVE OR OF ALL DATA BITS IN THE FIELD 
(DOES NOT INCLUDE BAS). 

ALWAYS SET TO ZERO. 

CONTAINS COMPLEMENT OF RESIDUAL COUNT OF 
ALL ONE BITS IN THE FIELD. INCLUDED ARE BITS 
IN THE SYNC BYTE, DATA FIELD AND FIRST CYCLIC 
CODE CHECK BYTE. 

Figure 9-13. Home Address 
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A I HA l RO I 
I :c::::::"' 
I "'-........... 
I ""'"""' ....................... 
I ~~ 

R1 

I """'~ 
I ~ t ~ 

lFelse lie lee IGzl F l c c I H H l R I K ID D In lse l1cleclG2LJ: KEV IFe lse lie leclG2[4rA IFe lse lie @jGo_I __ ...._.f 
0 1 2 3 4 5 6 7 8 9 10 11 12 ~ -.........;_...________.. 

KEV FIELD (OPTIONAL) DATA FIELD 

L-________ K_E_V_F_IE_L_D t ~NORMA LL V CONTAINS 

COUNT FIELD 

t CCHHR 

F = FLAG 

cc = CYLINDER NUMBER** 

HH = HEAD NUMBER*'* 

R = TRACK RECORD NUMBER 

K = KEV FIELD LENGTH 

DD = DATA FIELD LENGTH 

FB FIRST BYTE OF CYCLIC CODE 

SB SECOND BYTE OF CYCLIC CODE 

IC INDICATOR BYTE* 

BC BIT COUNT BYTE 

*IC ALWAYS SET TO ZERO 
**FIRST BYTE ALWAYS SET TO ZERO 

RO- RN COUNT FIELD FLAG BYTE 

BIT 0 AM DETECTION- ALWAYS 
ZERO IN RO, ALTERNATES 
ZERO TO ONE IN SUBSEQUENT 
RECORDS 

BITS 1·5 ALWAYS ZERO 
BIT 6 TRACK CONDITION 

0 = OPERATIVE 
1 = DEFECTIVE 

BIT 7 TRACK USE 
0 = PRIMARY 
1 = SECONDARY 

INFORMATION USED TO 
LOCATE RECORD 

1 BYTE 

2 BYTES 

2 BYTES 

CCHHR OF LAST RECORD 
ON TRACK AND NO. OF 
BYTES LEFT ON TRACK 

1 BYTE - INDICATES SEQUENTIAL NUMBER OF RECOFrn ON THE TRACK 

1 BYTE - DOES NOT INCLUDE BURST CHECK BYTES 

2 BYTES - DOES NOT INCLUDE BURST CHECK BYTES 

~ :~~: ! BURST CHECK 
1 BYTE 

1 BYTE 

Figure 9-14. Record Zero 



-------------------
VARIABLE AREA 

t--------

I 
"'J 

I 
ONES 

I: 

ONES 

I 
ONES 

11 j 1 1 1 1 1J1 1 1 _l i 1 1 1l 1 1 1 1 1 1 1 

...-

F = FLAG BYTE 
cc = CYLINDER NUMBER IN BINARY 
HH = HEAD NUMBER IN BINARY 
R = TRACK RECORD NUMBER IN BINARY 
K = KEY FIELD LENGTH IN BINARY I-IA 
DO = DATA FIHD LEl\!GTH IN BINARY SYNC 
FB FIRST (CYCLIC BURST) BYTE BYTE 
SB SECOND (CYCLIC BURST) BYTE 
IC INDICATOR EYTE 
BC BIT COUNT BYTE 

1310 GO 41 BYTES+ 0.043 X (KL+ DL) • 
G2 41 BYTES 
G4 13 BYTES 0 1 
*BURST CHECK B'rTES NOT INCLUDED 

G4 

HOME 
ADDRESS 

5+4 (BURST) 
BYTES 

AO COUNT 
FIELD 

9+4 (BURST) 
BYTES 

------ GAP BIT CONFIGURATION 

l VFO AREA 5 BYTES 

I ~~-1 
1

1 ZEROS I ZEROS I 
I I "" 1 o o o ~ o o tlo o o o o o o o 1 

---
-----~----------------

ONES 

1 1 1 1 1 1 1 I 

AMAREA 
2 BYTES 

ONES l ONES 
5 BITS MISSING 5 BITS MISSING 
CLOCK PULSES CLOCK PULSES 

1'1~11 1 1j1 11111 1 

BIT RING 
SYNC AREA 

1 BYTE 

SEE 

·1 TRACK FORMAT 

11 

\ I 

SYNC BYTE CONFIGURATIONS 
[}__/ 

RO COUNT RO DATA 
SYNC SYNC 
BYTE BYTE 

1110 910 

OOOD1011 0 D 0 0 1 0 0 1 

RN COUNT 
SYNC 
BVTE 

1~10 

00001110 

COUNT FIELD 
9+4(BUnSTl 

BYTES 

KEY 
SYNC 
BYTE 

OOOOltllll 

KEY 
FIELD 

11 TO 255 
SYTES 

RN DATA 
SYNC 
BYTE 

00001001 

GD 

Figure 9-15. Gaps 

(/) 

rn 
() 

-r -a z 



TRACK 1 

73 
BYTE 
GAP 

TRACK 2 

73 
BYTE 
GAP 

HA 
5+2 BYTES 

HA 
5+2 BYTES 

SECTION ~ 

41 RO 41 RO 41 
BYTE COUNT BYTE DATA BYTE 
GAP 9+2 BYTES GAP 8+2 BYTES GAP 

41 RO 41 RO 41 
BYTE COUNT BYTE DATA BYTE 
GAP 9+2 BYTES GAP 8+2 BYTES GAP -- ' ----- \ --- \ -------- \ ----

•

_--__ -_v_-:_~~IArB-LE __________ V~F·O·A-R-EA _______ A_M_1 .... __ A_M_2 ... __ BRS\l AREA (5 BYTES) 

// 
// 

cs 
DATA DRS 

0 0 0 0 1 1 0 0 

.PAGE 10 

R1 COUNT (DATA) 
665610 BYTES 

R1 COUNT (DATA) 
~10 BYTES 

665610 BYTES = 332810 WORDS 
:Z04810 BYTES = 102410 WORDS 

435210WORDS 

435210 WORDS = 4096+256 WORDS 
CONTROL STORAGE = 409610 WORDS 
ADDRESS TABLE = 25610 WORDS 

Figure 9-16. Special Track format for CS Load - Urive 



AO 
REG. 

DATA 
TO 

DISC 

GW14 GW15 GW16 GWll GWO GW1 GW2 G!llJ 

CLEAR WRITE ADDRESS MARK 

I 

SET BIT CTR TD I'S 

CLEAR VFD AREA 

GW4 

' I · I 

GW5 GM 

GENERATED GAP DATA AID REGISTER . 1 . DATA FROM EXTENDED REGISTER DATA 

f 1111'71~!-11;;11, i 1111111~.'_l_.!_~11111_1:;-;-__,_.2;11_'._111111111111 to,oooooooo_~oo_o_ooo ~--._~-•_!ii.!_•_!_0_!~•~·~~1_1_11 __ 1~~~1!_1_~_;i~!~:1.1 __ 1.i;-;;Qooi. .. I 1010101010101010
1

101010101010101·."

1

1011101110111011 ... D~~c 
[I · ' I ;~I-------+-.· 

1: ,I I !I 
;I 

1 +- ------ --- __ _j_ --------+"i~-------i-'------+-1------; 
11, 1111111111111 ! 1, 11111111111111 '0000000000000000 0000000000000000 t 11 111 1 11 1 11'111 

l l
l RESET GW ·BIT CTR 

SET VFD AREA FF 

SHIFT O'S TO AIO 

VARIABLE GAP CTR 0 0 
NOTE: THIS IS REFERENCE 
POINT AT WfflCH TIMING 
WILL COlllTINUE WHEN 
VG 0 8 

VARIABLE GAP WILL GD TD 0 
AT THIS POINT FDR ODD 
LENGTH GAP. BITS8 •15 
WOULD THEN llDT EXIST. 

f i gur e 9- 1 7. 

L SHIFT l"S 
TO AID ,.~,~J 

WRITE 
ADDRESS 

MARK 

SHIFT I'S 
TOA/D 

REQUEST FIRST 
DATAWDRD 

ENABLE A/D FDR 
PARALLEL LOADING 

OF DATA 

~·-Jr i t e T i m i n g 

~~:::::::A 
WORD IN AIO 

ENABLE 
CYCLIC CHECK 
BIT TO BE 
SlllFTEO INTO 
AID 

CLEAR WRITE 
ADDRESS MARK 

SET WRITE 
ADDRESS MARK 

t REQUEST JRD 
DATA WORD 

LOAD ZllD DATA 
WORD 111 AID 

LREQ4TH 
DATA WORD 

(/} 

m 
(} 

-! -a 
z 



EXT 
REG. 

I 

SECTION 9 

.....- DATA BYTE COUNTER= 0 (BIT 15) 

r- NO REQUEST FOR DATA (BIT 17) 

r-CLEAR GW ·BIT CTR (BIT 0) 

1---ACTIVATE BURST BLOCK W F/F 

LAST 
DATA 
WORD 

NEXT TO 
THE LAST 

DATA 
WORD 

GWO 

LAST 
DATA 
WORD 

-~ 

r- CLEAR CC TO A/D F/F (BIT 17) 

£ENABLE BC TO CC REG (BIT 10) 

GW1 GW2 GWO GW1 GW:~ 

BURST CHECK ...... +-WRITE* .. ~ WRITE IONES 
--.. ONES "'""" IF FORMAT WRITE 

CC1 CC2 

L..-. SHI FT O'S 
TO A/D 
(BIT17) 

00 BC FF FF FF FF FF FF 

~ ~ 

t-- SET R/W GAP F/F (BIT 12'.) 

,__CLEAR END BURST WRITE F/F 

...._CLEAR WRITE BUS F/F (BIT 7) 

t-- SET END BURST WRITE F/'f 

'--CLEAR GW · BIT COUNTERS (BIT 0) 

1--GATE BIT COUNT TO AID 7 FROM CCO 

'--ENABLE 1'8 TO A/D 15 

t--GATE lW TO AID (BIT 17) 

1..- CLEAR A/D MOOE ENABLE F/F 

Figure 9-18. ~frite Timing 2 

FF 

PAGE 

GW3 

... .. 

FF 

I 

12 

DATA 
TO 

DISC 

~CLEAR ERASE BUS (BIT 6) 



VARIABLE AREA -------4----- VFO AREA -----+j4- AM AREA ----+!+- BRS -+14'---- DATA AREA 

ONES ONES ONES GWll GW16 GWO GWl GW2 GWJ 

I\ ~-DATA FROM 
-;i. >---------- . - ------.-OATAFROMEXTENOEOREGISTER-----------~ --- -----,-------.__ _ _.. ~ DISC -

1111;1111111°1~1;~11111111111111111t11111111111111 JI. UOOOOOUl)OUtlOOOIHlt uoooountl!lllU•lOilllO ~ 11111I1111111111"11'II1110"00.01 ..... :lllltll0.1111010·,-~.~ ;;,o;o~-010-~o;·o~0-,01010~ ---

RESET AND DISABLE GW · BIT CTR J I I I L RED SECOllD DATA WORD (BIT 17) 
r ~ IJyli:. r T ,_ 

' I 1, L REQ FIRST DATA WORD (BIT 17) 

RESET GAP COUNTER AND START OECREME!!IT C!!U!!IHRS tB!T Ql _J i ! I ~L TEST BRS IBIT 11 

ACTIVATE VFO TRIGGER AT 8 ZEROS !Bil Ii - ' 1

1 

' 
SWITCH FROM SR CLOCK TO VFO CLOCK ' L ADER STROBE (BIT 17) 

VARIABLE AREA BYTE COUNT 

G4: 65 BYTES (NORMAL). 197 BYTES !HA ERROR! 

62: 33 BYTES 

GO: Jl BYTES+ 0.043 (Kl • Dll - B BYTES 

GW16/GW17 BIT SEQUENCE" D.11, 16, 15, 14. 13. 12. 11 
10, 7, 6, 5, 4. l, 2, 1 

NORMAL BIT SEQUENCE - 0, I, 2. 3, 4, 5, 6. I. 10. 11 
12. 13, 14, 15. 16, 17 

R:::B::P::u:1:E:::::2:r::7,::~::E~rj I I L- DA~~c::::~:1~~~1ten 151 

COUNTERS AT lST SE PARA TEO OAT A PULSE !Bil 01 L_ _. _J_ __ BITS 1 5 MISSING CLOCK PULSES 

Figure 9-1~. 
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SECTION 10. POWER SUPPLY SYSTEM 

This section consists of troub1eshooting checks and adjustments 
to restore power supply system to proper operating condition. 

CAUTION 

Use extreme caution when servicing any portion of the 
Power System. lethal voltages (up to 450 VHMS) exist in 
some areas. In addition, extremely high current 
capacity exists in many areas. 

Always foJJow these ruJes for your personal safety: 

1. Remove aJJ rings, watches, cuff Jinks and all 
other meta JI ic items from your arms. 

2. When possible, work with only one hand. 

3. Work with power off and/or the system unpJuqged 
whenever possible. 

4. When the system is unplugged for servicing, tag 
the plug so that someone else won-t plug it in. 

5. When working in hazardous areas, do not work 
alone. 

6. Keep safety covers on at all times, except when 
actually working in the protected area. 

7. If safety devices must be bypassed, use extreme 
caution, and be suie to restore them to normal. 

8. Electrical burns are deep. Get medical atten
tion immediately. 

THOUBL.ESHOOTING 

flJSE CHECKS 

Check for bl own fus.es in accordance \'Iii th Tab I e 10-1. Use 
appJicable columns of this table, depending on version of power 
supply system. 
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TABLE 10-1. FUSE CHART 

REF. VER. 4 VER. 5 50 HZ VER. 5 60 HZ 
DES. -RATING MRX P7N RATING MRJ< f5/N KAT ING MRX P/N 

AC Switch Assembly 

f 2A 6 AMP 501859 10 AMP 501860 6 AMP 50185·9 
f 2B 6 AMP 501859 * * 6 AMP 501859 
f 9A 15 AMP 501861 15 AMP 501861 15 AMP 501861 
f 9B 15 AMP 501861 15 AMP 501861 15 AMP 501861 
f9C 15 AMP 501861 15 AMP 501861 15 AMP 501861 
FBA ·10 AMP 501860 ,., 

* * * 
FBB ·10 AMP 501860 * * '1': ,•: 

F8C 1 0 J\MP 501860 * * ·:: i': 

flOA 20 AMP 501862 20 AMP 501862 .20 AMP 501862 
fl OB 20 AMP 501862 20 AMP 501862 20 AMP 501862 
FlOC 20 AMP 501862 20 AMP 501862 20 AMP 501862 
f 3A 10 AMP 501860 * * 10 AMP 501860 
f 3B 10 AMP 501860 * l': 10 AMP 501860 
F3C * * * -.': 'it .. ~ 
f 5 6 Al"'IP 501859 6 AMP 501859 6 AMP 501859 
f 6 6 A/1P 501859 6 AMP 501859 6 N1P 501859 
f 7 3 J\MP 501858 3 AMP 50185[1 3 AMP 501f\53 

AC Power D i st r i but i on 

FlA 50 AMP 501864 * * l't 1: 

FlB 50 AHP 501864 * * it >': 

flC 50 AMP 501864 * * * -.·~ 

F4A. 30 AMP 501868 20 AMP 501862 35 AMP 501865 
f 4B 30 AMP 501868 20 AMP 501862 35 AMP S01865 
f 4C 30 AMP 501868 20 AMP 501862 35 AMP 501865 

l'rnot used 
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VOLTAGE CHECKS 

t. Cb«~ l·or· -···~·· o·f a JI VO J tages us Ing 'l':>EVJATION MEl'ER 
on System Control Panel. The +2~ VOC ~av be so Jow as 
not to ind i·cate, a I so the +28 voe. An O·ther VO J taf.feS 
selected should give a. reading. Any voltage missing 
i"ntHc•tes ·faul·t in meter circuit or fa i I ure of sequences. 
(Module 'JfOJ·should detect the missing vpJtage and cause 
t;h• PROC fMJLT la.p· to I ight, the alarm to scond, and the 
system to power down.) 

2. Connect meter between bus 1 ( 1reg +11 V) and DC COMM bus 
(9'.uftli.) with .. ter on 12 VOC r~nge. MAtter should indicatP. 
B-1 o voe. 

SiQUfNCER ·li<.ELAY CHECKS 

3 

Make a visual check of all power seqtiencer relays for proper 
energizing sequence as follows. 

Relays are located on the power sequencer assembly anti en~r~ize 
in the following order: Kl, K2-K3-K4, K6, K7, KB-K9, K14, K15, 
K26, K10-K11, J\12, K13, K16, Kl/', K18, K19, K20, K21, 1(27, K23, 
K24, and K25. Relay KS is energized if the POWER MODE switch Bs 
set to REMOTE and de-e,nerg i zed if set to LOCAL. 

V~rsion 5 Processing Un.it.§. 

kelays •re located on power sequencer modules JV, Jv·J, and JY, and 
....-9ize in t.he following order: Kl, K2.-~3-K4, K6, ~(/, ,.c-,, K~, 
r\10, Kll, K12, K13, K14, K15, KJ6, K17, K18, ;<19, K20, K21, K;>2, 
K23, K24, K25, and K26. ReJay KS is energized if the •)m·:Ei< MCDE 
switch is set to REMOTE and de-enerqized if set to LOCAL. 
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PHASE-LOCK MODULE SCR FIRING CHECKS 

Connect meter between bus 1 (reg +11V) and DC COMM.bus (qround). 
Turn power on and observe that the voJtagE~ rises· slowly to its 
maximum value. This indicates that the "soft turn-on" of the 
SCR-s is functioning properly. 

J\LARM CIRCUIT CHECK 

Block holes in airflow sensor. After a few seconds the alarm 
shouJd sound and the OVERTEMP light on the Panel should come on. 
Allow machine to complete power-off sequence and time the delay. 
De1ay should be 60 seconds if current J i~it is present {or 30 
secon~s if no current limit). If necessary, a~just for correct 
de Jay. by means of potentiometer on modu J e 3F03. 

ADJUSTMENTS 

OVERVOLTAGE IHHESHOLD ADJUSTMENTS 

Initial Conditions 

Before making any of the overvoltage adjustments described below, 
perform the following steps: 

1. Check that aJJ EPO sockets are jumpered with plu~s 
wired: 1-2, 3-4, 5-6 (J16 to J23, J26 and J27). 

2. Insert a jumper between pins U and V of disc-drive 
multiplex connector J15. 

3. Connect Jumper between 3f03-43 and 3f03-44. This 
prevents the machine powering off after 60 seconds 
upon detection of an overvoltage condition. 

An adjustment table containing location of adjustment pots and 
voltage settings is included ;n drawing 504468, Adjustment Table, 
in the Support Diagrams Manual. 
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,723 VDC Threshold Adjustment 

] . 

2. 

3. 

Turn power off to system and remove wires from 3004-UL, 
UR, LL, and LR (+12, -12, +23, and +19V shunts). Tape 
the ends to prevent short circuuts. 

Mount a 25-ohm, 25-watt resistor· onto the DC common bus 
by clamping one end in good electrical contact with the 
bus bar. (Suitable screw holes wiJJ be found in the bus 
below chassis 3.} Connect the free end of the resistor 
to 3002-Ll using a Jead and crocodi1e clips. 

Connect a DVM between ground and 3D02-UL to monitor out
put voltage. Connect another meter (50 voe scale) across 
the 25-ohm resistor. 

Turn power on to the system. Using the MAIN SJORAGE ad-
just pot on the System Control Panel, increase the voltage 
to the overvoJtage I imit (25.4 volts) as measured by the 
DVM. When the I imit is reachedv the OV shunt circuit should 
turn on, indicated by a reading of approximately 25 volts 
appearing on. the meter across the shunt. If the setting is 
correct, return the output voltage to its correct va1ue 
(23.3V). The OV shunt should turn off, indicated by the 
shunt meter reading zero. (It may be necessary to bring the 
output voltage to below its correct vaJue to reset the shunt, 
or even to power the machine off and on again.) Then return 
the output to nominal and proceed to the +19VDC Threshold 
Adjust procedure. If the setting is not correct (too low or 
too high) proceed to step 5. 

Turn potentiometer 3003 No. 1 {top pot) fuJJy clockwise to 
desensitize the OV detect circu,it. Then increase the output 
voltage to 25.4 volts using the MAIN STORAGE adjust pot. If 
this does not allow sufficient adjustment, turn pot 3F02 
No. 3 clockwise to raise output voltage V(out). Then turn the 
overvoltage limit pot (3003 No. 1) counterclockwise until the 
shunt meter deflects (about 25 VDC), indicating the shunt has 
turned on. Check setting by returning V(out) to nominal, or 
reducing it suff icient1y to turn the OV shunt.off. Then 
raise V(out) again and check that the OV shunt turns on at 
25.4 volts. Readjust if necessary. 

:t-19_ VDC Threshold Adjustment 

·1. Turn power off to the sys tern and move the shunt resistor J ead 
from 3002-LL to 3002-LR. AJso move DVM lead from 3D02-UL to 
3D02-UR. 

2. Turn power on to system and increase V(out) from 19.8 to 21.9 
volts using the MAIN STORAGE adjust pot and, if n~cessary, by 
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turning pot 3f02 No. 4 cJockwise. The.overve>ltage shunt 
should turn on at 21.9 volts, indicated by the shunt meter. 
If the setting is incorrect, proceed to step 3. 

6 

3. Turn the OV Jimit pot (3003 No. 2) fuJJy clockwise. Set the 
output voltage to the OV limit (21.9V} using the MAIN STORAGE 
adjust and 3f02 No. 4. Now turn 3003 No. 2 counterclockwise 
until the UV turns on, indicated by a readin9 of approxi
mately 21.9 volts appearing on the shunt meter. Check the 
setting using step 2 above. 

4. Finally, disconnect the shunt resistor and turn the MAIN 
STORAGE adjust pot fully clockwise for maxirnl'm output. Then, 
using pot 3f02 No. 4, set the 19 VDC supply output to 21 
volts. Return the 19V output to nominaJ (19~8 volts) using 
the MAIN STORAGE adjust pot, and check that the deviation 
meter reads zero. (If not, adjust pot No. 5 on VMTR-BD, 
shown on drawing 506081, Console Maintenance Group of the 
Support Diagrams Manual.) Then monitor the 23V output by 
putting the DVti lead onto 3002-UL and adjust V(out) to nomi
nal (23.3V) using pot 3f02-3. (This procedure insures that 
the storage supp) ies cannot be raised above the OV J imit by 
the MAIN STORAGE adjust pot.) 

5. Replace the +12, -12, +23, and +19 VOC shunts. 

+5 VDC A Threshold Adjustment 

1. Turn power off to the system and remove bus l~ (+SV A 2nd B 
overvoltage shunt) connecting 3C04-LL/LR through 3C07-LL/LR 
to ground. 

2. Connect the shunt resistor Jead to 3C07-LR and the DV/1 lead 
to 3C07-lJH.. 

3. Turn power on to the system and increase V(out) to 5.65 volts 
using LOGIC A adjust pot on the Pane) and, if necessary, pot 
3f07 No. 1. The overvoltage shunt should turn on at 5.65 
volts, indicated by a reading of approximately 5 voe on the 
shunt meter (change scale if necessary). 

4. If adjustment is necessary, turn 3£07 No. 1 fully cJockwise, 
set V(out) to 5.65 volts, and turn 3E07 No. 1 co~nter
clockwise until OV turns on. Then repeat step 3. 
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+5 VDC B Threshold Adjustment 

1. fo I J 0~1 the same basic procedure as for +5 VDC A above. Con
nect the shunt resistor to 3C05-LR and the DVM Jead to 
3C05-UR. Adjust V(out} to 5.65 volts using LOGIC B adjust 
pot and the 3F07 No. 2 pot, if necessary. If overvo1tage 
adjustment is necessary, use pot 3E07 No. 2 to make the ad
justment, as described in step 3 above. 

7 

2. finally, disconnect shunt resistor and turn LOGIC A and LOGIC 
B adjust pots fuJJy clockwise. Monitor 5 VOC A voltage and 
set to 5.5 volts using 3f07 No. 1, then return it to 5.0 
volts with the LOGIC A pot. Monitor 5 VDC B v0Jta9e and 
set to 5.5 volts using 3F07 No. 2, then return it to 5.00 
volts with LOGIC 8 pot. (This insures that the S VOC A and 
B supplies cannot be put into the overvoJtage condition from 
the panel.} 

3. Replace the +5 VOC A and B shunt. 

-12i. -5,, -3, +3, +5, and +12 VDC Threshold Adjustments 

1. Turn po\'Jer off to the system and remove bus 8 (-SV and -3V 
shunt) from 3E05-UR and 3E06-UR and bus 9 (+SV .and +3V 
shunt) from 3E05-Ll and 3£06-LL. 

2. Adjust the -12 VDC on threshoJd by connecting shunt resistor 
lead to 3C03-UR and DVM Jead to 3C03-LR (Table 10-2). Turn 
power back on and turn pot 3F04 No. 1 clockwise to bring 
V(out) to -13.4 volts. At this point, the OV shunt should 
turn on, indicated by the shunt meter reading approximately 
-13V (reverse polarity and adjust range). 

3. If adjustment is required, turn OV J imit pot 3D05 Lo. 2 fuJJy 
clockwise, then set V(out) to -13.4 voJts using 3f04 No. 1. 
Turn 3005 No. 2 counterclockwise unti1 the OV turns on. 
Return V(out) to nominal -12V, then check using step 2. 
finally, set V(out) to -12 volts. 

4. Adjust the OV threshold for the remaining supplies using the 
procedure described in steps 2 and 3 above. Use the voltaoes 
and Jocations given in Table 10-2 for all adjustments. Noie 
that +3V tracks off of {i.e., regulates from) -3V; therefore, 
-3V should be adjusted first. AJso note that pot No. 1 on 
3f05 may not be physically·p.resent; therefore, the top pot 
is No. 2. 

5. Repilace the shunts removed in Step 1. 
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TABLE 10-2. TI1RESHOLD ADJUSTMENT DATA 

SUPPLY CONNECT CONNECT V( OUT) {). v. o. v. 
NAME D.V.M. SHUNT ADJUST AO.JUST LIMIT 

= V(OUT) (V OUT) RES IS TOR POT POT (VOLTS) 

-12V 3C03-LR 3C03-UR 3f 04 i~o. 3 3005 No. 2 -13.4 

-sv 3£05-LR 3£05-UH 3f 05 No. 3 3EOS No. 2 -5.65 

-3V 3£06-LR 3£06-UR 3f 04 No. 1 3£06 No. 2 -3.4 

+3V 3E06-UL 3£06-LL 3f 04 No. 7 3E06 i".Jo. 1 +3.4 

+SV 3£05-UO 3£05-1 J 3f OS No. 2 3E05 No. 7 +5.3 

+12V 3C03-UL 3C03-LL 3f 04 No. 5 3005 , .. Jo. 7 +13.4 

PHASE LOCK SCR f IRH~G AOJUSlMENlS 

To set up the phase Jock (P/L) amplifier which fires the SCR-s in 
the bulk Jogic supply (REG +11) pre-regulator, proceed as 
fo J I ows: 

1. With machine powered off (POWER Off pushbutton set to 
Off) but main breaker Sl turned on, connect a meter 
between TPl and TP2 of the P/L amplifier module. It 
should read 2.SV DC. If not, adjust the RIAS (top) 
potentiometer on the P/L module. 

2. Press the POWER ON button. The voltage between TPl and 
TP2 should rise slowly and settle in the ran~0 3.5-3.8 
volts. 

3. hm·J connect a moving-co i J meter (not a DVM), us i n9 1 OV 
DC scale, between bus 1 and DC common bus to monitor the 
REG +11 voltage. The voltage should be 8-10 volts. If 
not, adjust it to 8.5 volts with the CV {second) 
potentiometer on the P/L modu.Je. 

4. Using SV per division scale, 5 mV per division time 
base, and sync internal normaJ, scope the heat sinks of 
CR2 through CR7 in the logic bulk supply. The waveforms 
shouJd be similar to that shown in Figure 10-1. In a 
perfectly adjusted system, the waveforms for aJI SCR-s 
s hou J d be i dent i ca I ; i . e. , the d x for a JJ S CR-s for both 
positive and negative halves of the cycle should be the 
same. If they are not, adjust in accordance ..,,.1ith steps a 
and b on the following page. 
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a. Achieving the waveform shown in figure 10-1 for the 
three pairs of scn-s depends on two interrelated· 
adjustments: (1) making dx as close as possible for 
the three pairs of SCR-s and (2) keeping dx as smaJJ 
as possible for stable fiving. Making dx the same 
for a)) three pairs of scn-s is' neces~ary to insure 
that an turn on to the same degree so that a J 1 
supply an equal amount of current to the Joad. 
Adjustment of dx is provided by three phase adjust 
pots on the P/L module: 

1) Phase A pot (No. 3) controls CR6 ~nd CR7 

2) Phase B pot (No. 4) controls CR4 and CR5 

3) Phase C pot (No. 5) controls CR2 and CR3 

If any one pair turns on harder (Jarger amount of 
dx) than the other two, turn its associated phase 
adjust pot countercJockwise. After reducinq dx a 
little, scope the other two phases, whos~ dx-s 
should have increased sl ightJy. If two phases are 
now the same but the third is not turning on as 
hard, turn the phase adjust for that phase clockwise 
to make all three phases equal. By this means, it is 

-possible to "balance" the SCR-s. (However, any 
imbalance between two SCR-s on the same phase, 
between the positive and negative halves of the 
cycle, cannot be cured since there is no adjustment 
provided.) 



I dx I 
1• .. , 
I I 
: I 

I 
I 
I 

SECTION 10 

I 
I 

I I 
I 
~I 
I --+i 

Fi~wre 10-1. Phase Lock SCi{ ~~aveform 

PAGE 1 0 



P/.\GE 

SECTION 11. SYSTEM COiffHUL PAW:L 

Difficulties associated with the System Contro1 P~re1 and 
c:ssociated Panel logic may be isolated by the procedures below. 
If necessary, refer to _Section 3 of this manual for a furctionai 
description of a1J controls and indicators. 

1. Insure the~ proper operation of the fo 1 I ow i n~J: 

') 
Le 

·i 
:> • 

5. 

6. 

7. 

a. CUiJ~OLE ADDHESS and COUSOLE DJHJ\ ,~EGl:)lH\ DISPLf\Y push
buttons and indicators 

b. CLEA!·Z A00h£SS, CLEAH [)J\lA, an<J SYSlEt"i ;~fSEr r.n1r.hhuttons 

c. cm.JSULf AGDf{fSS and COr~SULE DATA ;~EGETEH SELi:cr 
selectors 

Set the ConsoJe Uata register selector to Au and press thP 
SET Au pushbutton. AJJ the bits in the Console n2t2 reni~tcr 
should set. 

Set the Console Data Register se)ector to Ju an~ pr~ss thr 
SET Bu pushbutton. AIJ the bits in the Console Gata re9i~ter 
should set. Oe-seJect the SET Au and SEl Bu pushbuttons. 

Set tt1e Console Uata Hegister seJector to ~Ud. L'iti1 d) J the 
bits in both Au and Bu set, th~e sum should equal fTFE (ne~1e:1-
tive 2). 

Set the Console Data register selector to D and press the SET 
Au and SET Bu pushbuttons at the same time. A11 tile tits in 
the Console Data register should set. 

Insure that the real time clod< increfrents once every l·G.£ 
mi 11 iseconds or once every l.6 mi J J isecon(.Js, depend inq on 
whether a sJow or fast real time clock is instaJJed. 

Start processors. 

a. Place all eight PROCESSOH CONTROL SELECT switches in the 
NOHMAL position. 
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b. Press the pj:\OCESSOR HUN button each ti me as the P.;.OCESSO. 
SELECT switch is positioned in sequence from C tLrou9h 7. 
Ihe corresponding state lights shou)d turn on. 

c. Ubserve that the ilusy/Active (3/A) register ha! an FF07 
in it when a 1 J eight processor states are runn i n--1. 

3. Stop all eight processors by placing their tJl-WCEs.:;~·;;.:_ crnn~~uL 
.SELECl switches in the SHlP/STEP position. The Busy/t.ctive 
register should now be cleared. 

<;J. Place the CONSOLE MODE .SELECT selector· in the CS-L.~ position 
This should select the :Su and Console Data re~.dstr:rs for 
display on the Console Address and ConsoJe Data reoister 
selectors. 

10. Press the cm~SOLE fWh button. Su shou J d i ncrcment frorn UOOC 
through Offf, then jump to 4000 ~nd increrrent to 40ff, and 
then jump to llUO. This holds true for each 4!< increment 
of control storage and 256 words of addr~ss table. 

1. extend ffiodu)e 1A16. 

2. Insure that consecutive cycle mode is not enabled {Cr hit of 
Control register not set). 

3. Start processor 0 and check the state fl ip-f)ops uith an 
osc i J Joscope to insure that the processor is runn i rH~ every 
other time slice. 

4. how start processor 1 and observe that eacLi of the tv10 
processors is running during alternate time slices. 

5. Start processor 2 and observe that alJ three processors are 
running an equal amount of time. 

6. Start the remaining processors and insure that each proce!:;sor 
gets to run an equal amount of time. 

7. ~·Ji th a I J eight processors running, observe the fJ/ A re~ is ter. 
It shouJd contain ff07. Stop al) processors. The S/A rec
ister shouJd be cleared. 

3. Set the CS DISABLE switch to the up position. 
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CONTROL STORAGE ANO ADDRESS TABLE LOAD CHECK 

NOTE 

Do not leave any AB modules on an extender for Jon0er 
than 15 minutes, because the memory chips wiJJ 
overheat. 

1. By doing a few control storage writes and then readin9 these 
Jocations, insure that the first few locations wiJJ hold aJJ 
ones and also aJJ zeros. (Uits 9 and 10 are not used.) 

2. Write ones throughout control storage and then write zeros 

3 

in every 256th location {every XXFF location). From location 
4000 to location 40Ff, write only bit 0 to a one. 

3. Perform a CS scan operation. There shouJd be no parity 
errors. 

4. ~~rite zeros throu9hout contro I s torc::ige and then \'ff i tc ones in 
every 256th Jocation (every XXff location). from location 
4000 to location 40FF, write only bit 0 to a one. 

5. l{epeat step 3. 

1. Press LAMP TEST pushbutton. AJ1 Panel lamps shouJci J ioht 
and the alarm should sound. 
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