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PROPRIETARY RIGHTS of COMPUTER HARDWARE INC. are involved
in this subject matter, and all manufacturing, reproduction,
use and sales rights pertaining to such subject matter are
expressly reserved. It is submitted in confidence for a
specified purpose, and the recipient by accepting this
material agrees that this material will not be used, copied
or reproduced in whole or in part nor its contents revealed
.in any manner or to any person except to meet the purpose
for which it was delivered. : ' ’



" WARRANTY

All products manufactured by COMPUTER HARDWARE INC. are
warranted to be free from defects in material and work-
manship one year from date of delivery to the original
purchaser. ' ‘ o

COMPUTER HARDWARE INC'S obligation under this warranty
is limited to servicing or adjustment of ‘any equipment
returned to the factory.up to one (1) year from date of
delivery. 1If the failure has been caused by misuse,
operation in excess of specification guarantees, or
modification by the customer, repairs will be billed at
cost. In such cases, a cost estimate will be submitted -
before work is started. ‘ -
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SECTION 1 - GENERAL DESCRIPTION -

Features

The CHI 1106/C core memory system provides expanded storage
for the IBM 1130 system. It is a 3D, 3-wire memory system that
is available in 1ncrements of 8K ‘to a max1mum of 65K (65 535 words).
- CHI core may be used alone or in conJunctlon with CPU storage.
Modular constructlon permits customer maintenance and fleld
1nsta11at10n of additional storage.

An access time of 250 nanoseconds permits operation with
both 2.2- and 3.6-microsecond processors. If necessary, timing
components can be changed in the field.

The 1106/C is packaged in a 24-inch.wide enclosure coor-
dinated with the 1131 CPU; the sloping writing top, pencil

stripband other features are continued by the 1106/C design.

Equipment Arrangement

' CHI CORE is interfaced to the host system through slip-on
Connectors‘attached.to the pin side of the IBM logic gates; no
permanent connections or circuit alterations are made. Because
all connectors are mechanically attached they can be easily
removed to isolate CHI CORE from the host system.

A box containing a circuit board is mounted inside the
host system with hook and loop adhesive pads. The purpose
- of this board is to convert the IBM signals to integrated-

circuit voltage levels and to repower the converted signals
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Back into tﬁe computer. (The interface circuits require a neg-
11g1b1e amount of power from the IBM computer. This has been
done to 1nsure that the IBM circuits wh1ch are 1nvolved will
not be subject to any stress which mlght cause them to fail).
The CHI CORE cabinet contains the core storage power .
 ;supp1ies; addressing circuitry,-and core modules., Circuits
are provided tobshut off the‘power supplies should voltages
develop that could cause component failure or marginal

operation.

Back-up Electronics

This option provides the'customer with a means of‘re-
pairing his own eQuipment. It consists of a duplicate set of
‘electronics, including an 8K block of memory, Which can be
easily interchanged with the primary system. ThiSfbackup
system guarantees the‘user that, in the event of é failure,
down time will be minimal while maintenance cost is greatly
reduced. No special equipment is required to use the backup

system.

Power

The.CHI CORE operatesvon a 115 VAC power soufce which
must have the same ground as the host system.

The CHI CORE power system is ordinarily turned on and
_off by sensing the status of the host system's +6 voltage
supply. ThlS functlon can be bypassed via a ‘manual switch

at the back of the CHI CORE cabinet.
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System Integration

Systems with total core storage‘(CHI CORE or CPU + CHI
',CORE) up to 32K function identically to IBM-suppliéd~Storage
of equivaleht size. ‘However, programming techniques are often
used that will prévent operation of existing software{oh systems
of greater'than 32K. An example is the standard IBM 1130
Monitor program. |

The Company should be contacted for infbrmation concerning
_ software modifications and other considerations When'40K'or,“

larger installation is being planned.



SECTION 2 - INSTALLATION INSTRUCTIONS

Preliminary '

1. Remove all packing materials except the plastlc sleeve
covering the control board connector on the signal cable.

2. Compare the contents of the shipment with the packing
list and check for damage. Report any damage to the
freight carrier and to Computer Hardware.

3. Power down the 1130 system. Open the 1131 front door,
loosen the inner door screw, open the inner door and
operate the circuit breaker to OFF.

4. Remove the 1131 typer paper stand, open the 1131 rear
doors and top cover and swing out both A and B gates as
a unit. ‘

5. Clean (Use items 1 § 2 on List of Materials, Figure 5)
the hinge ends of the gates where adhesive devices are

to be mounted (See Figure 1, Key Numbers 1,2,3).

Receiver-driver Box (RDB)

1. Peel the backlng from the four loop strips Wthh are at-
tached to the hook strips on the rear of the box. Allgn
the box with the gate hinge and press the box in place.
Slowly pull off the box and rubfthelloop strips to ensure

‘a good bond.
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2.

Remove the RDB front cover and check the follow1ng

A. Proper timing capac1tor 1nsta11ed (Flgure 11,
Note 1).

B. Correct select plug installed in IC socket 2
(Figure 2). | V

Remount the RDB.

Cable

Along the top of the B gate circuit boards, clean (use

Items 14&V2)_ the underside of the silver-colored steel

‘angles around the following points: 8, 15 and 18% inches

from the hinge end of the gate. Install three cable

mounts (Item 4) at those points with the nylon loops
parallel to the gate. |

Connect the CPU interface cable to JS5 and J6 of the RDB

and route the wrapped portion over the top of the gate

end pléte (Figure 1, Key 4). Gently push the paddle cards
onto the groups of pins specified by the paddle card labels .
(ref. IBM 1131 Manual Vol. 001, AE000). | '

Note 1. During the installation of the CPU cable all

IBM pins to be used must be cleaned (use Items 1 & 5).

Note 2. When installing the paddle cards, care must be
taken to insurevthat the wire-wrapped portion of the IBM
pins do not enter the connector and distort the contact

fingers. Such damage will cause intermittent or no
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‘conneciion. Should this happén, Figﬁre 4kde5cribesv

a tool which can be used to restore the contact

fingers to théir original positions. . |
Secure the CPU cable to the mounts installed in step 1

with three small cableties (Item 6).

- Attach the single wires from the paddle cards to the CPU:
. points as labeled. The unlabeled eight;inch wire from

‘ C14T4 is connected as follows:

TYPE 1131 1131 MODELS CONNECT TO
All 2.2 usec | 3B, 3C, 3D C1-H3-D13
3.6 usec with 1A, 1B, C1-N2-D02
- B-gate storage 2A, 2B - ‘

3.6 usec with 2C, 2D ' C1-D2-B04
- D-gate storage

Apply label (Item 7) by cutting out and folding over wire

between signal name and pin number.
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5. In accordance with system configuratidn; makélthe following 1

- connections (Items 9, 10) eXcept-use'Item 12 (Wiré Wrap) for -

""Model 4" connections and install the appropriate labels (Items 7,8):

- CONNECT LABEL ~ LABEL
1130 SYSTEM FROM - TO TITLE LOCATION
All --- --- "READY" ~ Over CE
: : : ~lamp 1
4K 1131 --- --- "TAR 1" Over CE
- without - lamp 4 -
- address
bit 1 |
. lamps --- - "SAR 1" Over CE
installed lamp 5
B1-B3-D04 | A1-A4-D12 "I BIT 1," On
' "CE 4" jumper
B1-B2-B07 | Al-A4-B13 "M BIT 1," On
- a 1 "CE 5" jumper
: - . Over CE
More than - --- "IAR O" lamp 2
32K total ' "SAR 0" Over CE
storage lamp 3
! B1-B3-D05 | -A1-A3-D13 ° "I BIT 0," On
N | "CE 2" jumper
A1-T1+8" | Al-A4-B12* ——- -
| 1131 with’ C1-D2-D12 | C1-D2-B03 "DRIVER On
3.6 usec OUTPUT" - jumper
D-gate "3.6 D GT |
'storage "INHIBIT
Model 4 A1-B1-E11 | A1-F1-E11
A1-B1-B09 | A1-F7-B10
A1-B1-D09 | A1-F7-D04

*Tf not used, tie to cable bu

""NOT USED" label.
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1106 Signal Cable

' 1 L]

Install two cable mounts on the face of the gate hinge plate
(Figure 1, Key 2,3).

Verify that the cable hanger clamp is positioned 26 inches
from J4 of the signal éable.

Connect J4 of the signal cable to the RDB at the bottom.
With a large cabletie (Item 9), Securély fasten the cable to
the mountingvpad (Figure 1, Key 2). Connect the shield

lead to the cable clamp mounting screw below pin group

Al-A8. ,

Pass the covered (JS) end of.the signal Céble over the typer
cable (See Step 9 if this is not clear), down the hlnge tube,
over the cables at the base of the tube and out through the
cable exit hole .

Form the signal cable in an S-shaped bend so that it meets
the hinge tube just below the file bracket. Tie it to the
front surface of the tube with a largefcabietie, (Figure 1,
Key 5) leaving the ties loose enough for adjustment. Dress
the cable down the front of the tube and apply a second tie.

The hanger clamp on the signal cable should now be in line

with the cable pin in the next hole. If it is not, redress

the cable, or if more than a half an inch off, loosen and
reposition the clamp. When properly positionéd, the cable
can be pulled toward the rear of the 1131 until the clamp.
hits the edge of the exit hole, yet there will be no strain
on the lower cabletie. Replace the cable pin, being sure to

retain all existing system cables.
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Tighten the cableties and tuthff the excess. The cable

‘must be held against the front surface of the tube tightly

enough to prevent any twisting motion from octurring.

'vLeaving alloop (1/2 inch iarger than cable), loosely

attach the signal cable to the mounting pad between the

gate hinge screws (Figure 1, Key 3) using a large cabletie.

(The loop is necessary to allow the cable to move out of

the way when the two gates are spread apart for servicing).
Slowly close both gates while looking from the top and

rear for interference with 1131 parts. Be especially care-

- ful of the IBM paddle cards.inserted‘into jacks PF1-PF9,

located just below the RDB (gate closed). The upper bend in

the signal cable should fit inside the file bracket and to
the left of the typer cable. (If the signal cable were to
the right, it would press the typer cable against the file
bracket edge) . Also make sure the IBM wires‘from TB-5 are
not trapped between the Al-Tl paddle card and the framé,when
the gate is closed. If necessary dress the wirés‘closer to

TB-5.

" Memory Chassis

1.

Remove the card bay access covers and memory control board
(MCB). Check the MCB for correct select plugs (Figure 2).

Replace the MCB. Verify that core modules are installed per

'system requirements (Figure 3).

1 2-6



Install power cord in the recept1ca1 at the rear of the

cha551s and connect to 115VAC U51ng voltage and then

resistance checks, verlfy that the 1106 and 1131 have a

common cabinet ground. Disconnect the power cord.

Connect the free end of the signal cable to J3 on the edge

" of the MCB. Fasten the cable to the side of the chassis

with the clamp and screws provided. The shield lead is
attached to one of the clamp screws.

Reconnect the power cord.

Final

1.

Restore the 1131 circuit breaker, operate the 1106 POWER
switch to REMOTE and operate the 1131 POWER sw1tch to ON.
(Refer to Sec. 3 of the manual for control and indicator
functions). If the READY light is on, begin operational .
tests. (See Appendix A for programs that may be used to
verify correct operation or aid in debugging).

Lower the four glides‘on the bottom of the cabinet until
they nearly touch the floor.

Remove four 6-32 screws from the sides of the cabinet frame
bottom. Fit the U-shaped skirt (kick plate) around the
frame bottom (open side to the rear). Reinstall the fouf
6-32 screws. Snap side, front and rear panels in place,
and position the cabinet in it's permanent position. If
the customer desires, lower all four glides to raise the
casters off the floor and to line up the cablnet top with

that of the 1131.
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TYPE OF SYSTEM “(RD PLUG ONLY)

. IBM 1130

© W
n 1]

IBM 1800.

TYPE OF PLUG

RD = RECEIVER-DRIVER BOX

.

MC = MEMORY CONTROL BOARDv"

POSITION OF IC
SOCKET ON PC BOARD

ORIENTATION
NOTCH

PIN 1

CHI CORE SIZE
IN THOUSANDS

IBM CORE SIZE IN THOUSANDS
— (DENOTES ONLY STORAGE ON=LINE
' IN COMBINATION WITH CHI CORE)

SELECT PLUG IDENTIFICATION
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L CORE MobULE 8 SE€-L5k
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3 FT 211493 WIRE, 30 AWG 1 am DD-1002-59 12
_ SOLID, KYNAR INSUL. ,
3 211906 | JUMPER-.025 - CHIL CB-1259-11 1
SQ PIN, 12 INCH ' :
1 211901 JUMPER- . 025 HI CB-1259-1 10
- SQ PIN, 2 INCH ' ‘
4 211101 CABLETIE, 1.75 THOMAS TY-25M 9
~ : ID MAX, S-L & BETTS
1 211918 LABEL SET, INSTL., I DB-1122-6 8
B 1106/1130 4K CPU . :
1 211917 LABEL SET, INSTL., CHI DB-1122-4 7
1106/1130 GENRL :
3 211094 CABLETIE, .62 THOMAS TY-23 6
ID MAX, S-L § BETTS _
AR NOT - | SWABS, COTTON JOHNSON 8762BH 5
'SUPPLIED ‘ o & JOHNSON
5 210377 MOUNT, CABLE, PANUIT | ABMS-A - 4
: ADHESIVE BACKED -
3
AR ~ NOT WIPERS, KIMBERLY- | 900S 2
SUPPLIED | CLEANING CLARK
AR NOT ALCOHOL, LILLIE | M-19 1
SUPPLIED ISOPROPYL, 91%
QUAN CHI FILE DESCRIPTION MFGR. PART NO. ITEM
LIST OF MATERIALS FOR
1106C/1130 INSTALLATION
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" SECTION 3 - OPERATION |

Power Controls (1106 Rear Panel)

Figure 6 illustrates the power controls and explains

their functions.

False Power Faults .

The voltage monitor board may interpret quick on/off cycling
of the power switch as a power fault. While harmless, a false
power fault requires further action to restore operation. To
| avoid this, wait thirty seconds before powering up the system

>‘affér shut-down.

Fuses

The primary fuse (S—émp faét bibw)!is located in the holder
adjacent to the power éord receptacle. Secondary fuses are
- mounted within the chassis. A blown fuse is indicative of trouble
' reduiring the attention of service péréonnel;.’Replacement of
fuses without investigation of the cause is notvrecommended and

b

may lead to further damage.

Power Indicator (CPU Display Panel)

The operator can determine system readiness by observing CE
lamb 1, labeled "READY".' This lamp ﬁrovides the same indi-

cation as does the READY lamp on the 1106 chassis. Further, as it
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 is associated with the receiver-driver box in the 1131, its op-
eration provides proof that all cables are connected and that

power is being supplied to the most distant circuits.

Data Indicators (CPU Display Panel)

Systems having greater than 32K utilize address bit 0 for
- which there is no display provided on the 1131. To provide this
information, CE lamps 2 and 3 are iabeled ﬁIAR 0" and "SAR 0",
respectively.

Some 4K systems are also lacking bit 1 lamps. In such cases,
'CE lamps 4 and 5 are used for this purpose.

It should be noted that the SAR display shows only the ,7
addresses generated By thé'CPU, and not those from peripheral

devices.

Bit 0 (or 1) Disable Switch (optional)

This switch is located on the top of the receiver-driver box
so that it is accessable when the 1131 top cover is raised. It
reconfigures a combined 1131/1106 storage of "non-standard" size
to one of 16 or 32K. This allows running IBM diagnostics in the

largest amount of core possible.

Spare Module Switches (optional)

On models with a spare core module ("backup elettronics"),
a bracket containing 4 toggle switches, S1 through S4, is mounted

on the printed circuit (mother board) containing the core module
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réceptacles. Throwing a switch to the righf will disable the
‘module in the corresponding position and;substitufe the spare.
If mofe than one switch is thrownvat one timé, the modules
. corresponding to thé higher switches will simply not function,
and parity errors will result. To prevent err6r$5-the CPU
must be in the stopped condition‘(RUN'light out) when the

spare is switched in.

Disabling CHI Core

When desired by IBM service personnel, the 1106 may be
disabled by operating the power switch to OFF. This effectively
isolates the 1106 circuits and the CPU storage functions in the

normal manner.
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SECTION 4 - PREVENTIVE MAINTENANCE

- Cooling Fan Filter

vAt least once each month, remove thé cabinet sidé panel and
-chétk the condition of the fan filteffscreen; If an apﬁreciable
amoﬁnt of dust has collected, cooling will be impaired.

Four slots are provided in the filter frame edge'tokallow_‘
the use of a screwdriver in the event the frame cannot be pulled
off by hand. Running hot water is usually all that is necessary'
to clean the fiiter; When replacing the inner screen, the dimples

in the screen must fit over the fan mounting screws.

Cabinet Exterior

A wax-fype cleaner, e.g. Johnson's Jubilee; is recommended
for the writing surface. If liquids are used, take care to
prevent seepage into the cabinet and manual storage compartmeni.
Do not allow '"409" or similar cleaners to remain on the finish

any longer than necessafy.



SECTION 5 - CORRECTIVE MAINTENANCE

- Modular Maintenance Method

The back up electronics option allows for user maintenance.
The only equipment needed is a screwdriver to fit the cover and
clamp screws. The diagnostics outlined iniAppendix A should be
used to determine the type of feult.' |
Once the type of fault is isolated the following steps
should be taken:
1. If the power supply indicates a power fault which
cannot be reset, replace the memory chassis. |
2. 1If the problem seems isolated to only one particular
block of memory, usekthe back-up module'select |
switches to:replace that block with the spare
module. |
3. If the problem is associated with all memoTy modules,
replace the following equipment in the order listed.
After each substitution, recheck the error condition.
1. Memory control board
2.» Receiver-driver box
3. Memory chassis
Should the procedures outlined above fail to cure the problem,

contact CHI Customer Engineering for further assistance.

CAUTION: No attempt should be made to repair a core module
core stack. The techniques requiredlare available

only at the factory level.
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Chassis Board Replacement

CAUTION: Be sure both the CPU and 1106 are off before dis-

connecting any part of the system.

Access to the chassis boards is thained by femoving the coVer
to the card rack. It is important that this cover is replaced to
‘ensure adequate cooling. |

To remove the control board (uppermost position), the signal
cable must be discohnected by pulling the edge connector (JSj off
the board. Be sure this connector is squarely seated when the new
board is installed.

The bottom position (no receptacle at rear) may be conveniently

used for spare board storage.

Receiver-driver Box Replacement

Before proceeding, note the position of the box in relation to
the CPU gate hihge so that the new box will be correctly placed.
Unscrew the four box cover retaining screws and 1lift off the_cover.‘
The three edge connectors may now be pulled off the circuit board.
To remove the box, grasp the metalwork and pull straight out,
breaking the grip of the Velcro fasteners..

To insfall the spare, position the box correctly and press‘
down on the metalwork to engage the Velcro fasteners. When
doing this, be careful not to push on the circuit board or
its components. Seat the connectors squarely, and attach the

cover to retain thenm.
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CAUTION: When closing the 1131 gate, make sure that there
| is good clearance between 1106 components and

CPU components.

Power Supply

The power supply is replaced by exchanging the’chassis
as foilows: | |
1. Remove card bay covers on both chassis.
Z.F Remove all boards and install in standby chassis{
3. Transfer signal cable and power cord to standby
chassis. |

4. Replace covers.
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SECTION 6 - THEORY OF OPERATION

Part 1 - System General Description

Figure 7 illustrates the relationship between the CPU and

"the circuits of the 1106.

Receiver-driver Box (RDB)

ThekRDB provides interfacing between the processor and the
1106 memory control board in three ways: (1) The signals are
amplified and coupled to the 1106 signal cable (hencé the name
RDB), (2) Read, write and address data are time-multiplexéd to
18 cable lines called "The Bus", and (3) CPU control signéls are
logically combined to form 1106 control signals, 1In addifion,
address bits 0, 1 and 2 are generated from CPU signals; these

are not always available on some processors with smaller memories.

CPU Interface Cable

The CPU interface cable connects the RDB to the proper CPU
circuit points. Jumpers are used in conjunction with the cable
whenever a wire does not have at least one end connected to the
RDB, e.g. where CPU lamps are connected to CPU signals for

Customer use.

Memory Control Board (MCB)

The MCB develops the specific control signais needed to
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actifamg.the core modules, stores the address data during a
»read/write cycle, and Complements the RDB by multiplexing
signals at the 1106 end of the signal cable. The MCB ad-
ditionaiiy provides an isolated inhibit current source for

each core bit.

Core Module(s) (CM)

Figure 8 shows the basic circuits on each CM. Addressing
circuits select the storage ldcation by means of current thru
~two wires on a X-Y grid basis. Inhibit éircuits block the
magnetic fields of the X-Y lines on whichever of thé bit planes
a binary zero is to be written. Sense amplifiers are used to
detect pulses from cores "cbntaining" zeroes when the X-Y
currents are reversed during the read cycle. These pulses are
lengthened by buffers for utilization by the MCB.

Control and timing circuits govern the signal sequence to

match the magnetic characteristics of the cores.

Power Supply

Three basic supplies operate the 1106, sharing a common
power transformer. 'Thg filter.board réduqes ripple toulevéls
écceptable to the regulator board and provides fuée protection,

The regulator boards contain components which generate in-
exact but stable reference voltages. The outpﬁts of the supplies
are compared to these references and error signals are deVelopéd
if they are not exactly equal. Adjustable proportioning circuits

are set at the factory so that the magnitﬁde of the error signal
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will produce an exact and stable final output. In addifion,the
“circuitry limits the current draﬁn to preset maximumsvin’the |
event of a fault.
~ A heat sink aésembly contains the power transistors which

are the actual means of controlling the supply outputs. It is
considered part of the regulator board in Figure-7"b |

A vdltage‘monitor board controls a disconnecting relay on
the filter board. Should voltages deviate beyond set limits,
‘the relay will lock ih to shut down the supply.

In the remote mode, the AC is controlled by a relay. .This
is in turn operated by a sub-miﬁiature relay on the MCB which is

slaved to the CPU power system.
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Part 2 - Interface Logic

- Preface

1.

1.

Because the technician will be Viewing‘the eperation of the
1106 as a sequence of signals, this description is presented
4in that manner. Therefore, a signal may appear more than
once if both tran51t10ns are 51gn1f1cant

The titles "Recelver Driver Box", '"Memory Control Board",

~and "Core Module" have been abbreviated to "RDB", "MCB",

and "CMﬁ;lrespectively.

Clock times are not referenced unless a definite relationship,
Sﬁth as that obtained by gating, exists.

Unless otherwise noted, timing circuits may vary up to +-

100% and sfill operate. Their main.yalue is to provide a

wide safety margin to allow forrcireuit and environmental
variables.

The number preceedlng each signal description refers to the
similarly numbered points on the t1m1ng diagram (Figure 7).
Signals occuring together, or within 40ns, share the same

number.

. Signal names not preceeded by "CPU" indicate signals

generated by 1106 circuitry.

,Signal Sequence (refer to Figure 9, Timing Diagram)

CPU ADDRESS BITS 0-17 are presented to the MCB between
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ﬁemory cycles; this is the "resting'" condition of the bus. During

- this time, any change in the CPUkstorage.address register will be

propagated to the MCB addressing circuitry. The address, however,

. 20.

1s not relevent until the beginning of a memory cycle.

'CPU STORAGE READ GATE (RDB; IC 6-2) signals the beginning of

a CPU memory cycle at T@. However, because of the inherent

speed of the 1106 CM(s), READ CYCLE cannot be used to begin

an 1106 cycle directly. It is used to trigger the read
delay 0.S., which will later start the 1106 read/write cycle

in synchronism with the CPU.

MEMORY CYCLE (RDB, IC 13-5; MCB, IC 23-5) marks the expiration
of the read delay (RDB, IC 7-12) after 100ns, 400ns or

600ns for 2.0-, 2.25- or 4.0—‘ﬁseé 1801/1802's, respeciively.
ﬁecéuse RDB and MCB circuits must operate together, no use will
be made of this signal at the RDB until it has traversed the

signal cable some 35ns later.

READ STROBE (MCB, IC.21-6) is a pulse generated by MEMORY
CYCLE triggering the read strobe 0.S. It commands a CM to
begin a readout cycle. The 220ns strobe length as well as
the time to actual data output is dictated by the require-

ments of the CM circuitry and must be within 103%.

ENABLE ADDRESS LATCH (MCB, IC 25-11) locks in the address .
data at the start of the read cycle. The output of the

latches is used to select the CM and specific core location.

ENABLE SENSE (RDB, IC 8-4) is a pulse generated by the enable

sense 0.S. to form a 300ns-wide window at the RDB end of the
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bus. C19 delays the window by 30ns to allow the bus to‘settie.

after the address data is removed.

5. MEMORY DATA BITS 1-18 (CM § MCB) output from the CM and pass

1nto the bus 200ns after the sense window opens..

5. SENSE AMP BITS 0-17 (RDB), delayed by the cable, appear at
the 1131/1106 interface about 235ns after the sense window.
opens. Aithough MEMORY DATA BITS 1-18 continue well into
the write cycle (over.l usec), the expiration of the enable
sense 0.S. closes the sense window after only iSOns. The
result is a sense pulse ﬁhat resembles that of the CPU in

timing (T2) and duration (100ns).

It should be apparent that because (1) the 1ead1ng edge’
of READ STROBE determines when the CM will output memory data, ana
(2) the tra111ng edge of ENABLE SENSE determines the end of the
‘sense window, the sense pulse can be tlghtly controlled if nec-
essary. The read strobe and sense‘enable 0.5.'s set the leading
aﬁd trailing edges, respectively, so that it is possible to exactly
align the 1106 output with that of 1131 by slightly alterlng the
0.s. capaC1tors This procedure is rarely requlred

Observation of the congruity of CPU and 1106 sense
pulses may be made at SENSE BITS 0-17 with the 1131 in the stofage
load mode. This mode repeatedly excercises the two core systems as

the addressing increments through low and high core.

6. CPU STORAGE WRITE CYCLE (RDB, IC 4-12) signals the beginning

- of a CPU write cycle at T4. However, because the 1106 write

6-8



. cycle must be terminated early to allbw for the addfessing "cytle",

" it is not used directly. InStead‘it‘triggérs the write cycle 0.S.

6. WRITE CYCLE (RDB, IC 12-15) is a shortgned version (750 vs
| 1100-1800ns) of CPU STORAGE WRITE CYCLE. It begins an 1106

write cycle in synchronism with the CPU at T4.

6. ENABLE CONTROL DATA (RDB, IC 8-12) connects B BITS 0-17
(write data) to the RDB end of the bus at T3. No action is
required at the MCB end, because the CM performs its

own gating.

6. RESET MEMORY DATA (MCB, IC 25-8) is restored 40ns later when
WRITE CYCLE reaches the MCB. The memory data latches are
.thereby removed from the bus for the remainder of the CPU |

memory cycle.

7. WRITE STROBE (MCB, IC 21-8) is a pulse generated by the ex-
piration of the writé delay 0.S. triggering the write strobe
0.S. It commands a CM to begin its write cycle. The 220ns
delay allows the bus to settle before the write data is usedi

The 300ns strobe lengthjmust be within 10%.

8. WRITEWCYCLE (RDB,fIC 12-15) goes inactive at the expiration
of the write cycle 0.S. signifying the end of the 1106

write cycle.

8. ENABLE CONTROL DATA (RDB, IC 8-12) removes the write data
from the RDB end of the bus.

8. MEMORY CYCLE (MCB, IC 23-5) is terminated by WRITE CYCLE.



8. ENABLE ADDRESS (RDB, IC 8-4) connects CPU ADDRESS BITS 0-15

to the bus.

- 8. ENABLE ADDRESS LATCH (MCB, IC 25-11) reopens the address .
| latches to the bﬁs. The time until the next read cycle
(140 of S40ns minimum) allows the address data on the bus

to settle.
Data Save

Wﬁen the CPU is powering down, signais to the 1106 become'
unstable long before the 1106 power supply relays can-shut,doﬁn
the unit. During this time parity-incorrect‘Write Cycles or
Read cycles without the corresponding restoring Write Cycles
could occur. Tb prevent this,>a comparator is usea to geﬁerate
DATA SAVE (MCB, IC 29-7) when the +6V SENSE Signal drops below
+5VDC. DATA SAVE is applied to all core modules and prevents

any further Read/Write Cycles.
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Part 3 - Core Module Magnetics

The core stack assembly, mounted ﬁenﬁrally on the CM contains
the lithium-nickel ferrite coreiarrays positioned betWeén two
hinged P.C. boards. The core arrays are affixed to ground planes
" between the two boards to minimize thermal gradienté in the core
afea. Diode decode matrices for the X and Y axes are located at
the core stack periphery;

A thermistor is provided to sense core temperatures. The
thérmistor becomes a part of a servo loop in the stack'drive
_eléctronics to compensate for variations'inVCOrebcharacteristics
with temperature changes.

The core stack is electrically organized as a SD, 3 wire
coincident-current core stack. A memory data word is addressed
for read or write by applying one half of the required core
switching current on one selected X line and one half on one
selected Y line. There are 128 X axis‘and 64 Y axis drive lines
for a total of 8192 word intersections. The core performs the
AND logic function in the addreés'selection process, because
only when X and Y currents are present in the core aperture will
the core be selected. _

One of 64 drive lines on each axis is selected via an 8 X 8,
two-diode-per-line selection matrix. The third line through the
memory cores is used as the common sense-inhibit line for the
During read time the sense-inhibit line is used to sense the flux‘

reversal in the core. During write time the sense-inhibit line
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is used to inhibit the X and Y4Curfents from setfing a‘core'to'
‘fhe'"i" state, if "O" is to be.writfen.’fThe-magnitude and
direction of the inhibit current is such that‘the-net mag-
netic field is not sufficient to flipithé core. In effect

the "AND gate" (core) is blocked. :Conversely,‘when "1" is to
be written, the inhibit line is not energized. Eighteen senée/
inhibit lines are used to read ahd write the data.pattern at

the location selected by the coincidence of X and Y currents.
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Part 4 - Core Module Electronics

The CM contalns the circuitry requlred to drive and sense

the core stack. To function, it requires READ and WRITE pulse

“inputs to generate read and write memory half cycles, respectlvely.

Timing signals generated within the CM are factory set and should

not require readjustment for the life of the equipment.

Timing and Control Signals

1.

RTD and RTS are current pulses of durations approximately

, equal to that of the READ timing pulse input and are used

to close selected drive and sink switches in the X and Y
stack drive circuits. For example,'RTDX closes 1 of 8
read-drive floating switchesvcompdsed of CR17, T17 énd

Q26. Address decoder IC13 performs the 1 of 8 switch
selection. RTSX, RTDY and RTSY perform in a similar manner.
WTID and WTS perform the‘same function as RTD and RTS, but
occur during a write half cycle.

Strobe is a short positive pulse to the sénse amplifiers
which occurs approx1mate1y at core peaklng time durlng a
read half cycle. Strobe is generated by the timing c1rcu1ts
associated with Q21, Q22 and QZ3.

TZ is a timing pulse enabling input data to control the
inhibit current switches. The duration of TZ is approx-
imately equal to that of the WRITE pulse input plus 70ns,

the delay time of DL2.
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X and Y Drive Circuits

X and Y drive currents to the core stack are controlled in
~magnitude and rise time by two linear, active curient sourceé
composed of Ql4, Q16 and Q19 and associated components. "R50

and C19’form an R-C integrator to control current rise times.

Q12 clamps the current magnitudes to a value established by the -
core stack thermistor to provide current-versus-temperature A
compensation. Current source outputs are routed to stack drive
and sink switch transistors at the core stack periphery by an

eight-transformer distribution matrix.

Data Circuits

Core stack signal sensing is pefformed'by a dual-thannel
integrated circuit sense amplifier (IC6). The sense lines are
terminated by R21. Pins 4 and 5 of IC6 are inputs to a reference
‘ amplifier which sets the threshold for identical amplifiers at
pins 2-3 and 6-7 of the same IC. Signal threshold is‘deVeloped
across R15 by a precision voltage divider network.

The strobe pulse to the sense amplifier gates the sense
amplifiervat read time and enables data read-out of the core
stack to be transferred to the data output buffers, Q5 and Q6.

Q5 and Q6 are fast-on, slow4off_devices to effectively stretch

- the Memory Data (MD) output pulse width.

 Inhibit switches (Darlington pairs Q; - Q3 and Q - Q
supply inhibit currents from remote inhibit resistors to the
center-tapped Sense/inhibit lines. The inhibit switches are
controlled by input data, Control Data (éﬁ), as timed by TZ
during a write cycle.
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‘Part 5 - Power Supply

Basic Supplies (Wiring DiagramAWC-1007,;Fi§ure 14)

T1, D1-D3 and C1-C3 provide unregulated -20, +20 and +8V
for the -15, +15 and +5V supplies, respectively. RL-R3 limit
rectifier currents when power is applied. R4-R6 act to dis-

charge the filters when power is removed.

-15 Regulator (Schematic Diagram SC-0821)

The‘-lSV output is sampled by the voltage divider R38-40.
Differential pair Q11-Q12 cdmpare the Sample to the 7.5V ref-
erence zener D4. If an increase occurs in the output, Q11 will
conduct more heavily, causing the emitter of’QlZ to become more
negative. With the base of Q12 held at +7.5V, fhe bias will
| result}in heavier conduction through Q12, R35 and R36. As
the R35-R36 junction becomes less negative, Q14 conducts more
heavily.

Ql4's rising output is applied to the base of Q3, the pass
transistor, which conducts less and lowers the output voltage
to the nomlnal value. A drop in output voltage results in
51m11ar but opposite circuit action. R39 is adjusted for an
output of exactly -15V.

Should an excessive current be drawn, the voltage drop
across R46 biases Q15 into conduction through base-current-

limit resistor R44. Q15's output is applied to Ql4 to reduce the
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output volfage availablé.from_the supply. Thus a maximum fault
current of 3’amf5‘(current limit point) can be‘draWn from the
Supply without causing a considerable dropfin the voltage. The
"supply must support such an overload 6n1y ﬁntil F1 blows or the
voltage monitor reacts to thé drop in output. |
When power is first applied, Q14 does not have sufficient
‘base current to turn on the pass transistor. To "start up'" the
circuit, the now low output voltage is applied to the emitter of
QiS, whose base is fixed at -20V. This bias causes Q13 to con-
duct and supply the needed current to Ql4. When the output line

rises to -15, D5 turns fokQ13.

+15 Regulator

The +15 regulator performs in a like manner with the ex-
ception that the reference source of IC1 (VREF) is used instead

of a zener.

+5 Regulator

IC1 performs the comparisons of Q11-Q12 and the current
limiting action of Q15 in the -15V éupply. VREF, tYpicallyfv
7.15 volts, is divided down to 5 volts and is compared to a
full voltage sample of the +5 output. A separate +S SENSE
‘line runs to the motherboard to insure that the output is
accufate at’thé load, R4;C1 prevent damage to the supply

should the sense line open.
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- The frequency compensatlon port of ICl is addltlonally used
to protect the IC. D6-D7- -D1 and D2 monltor the +8V UNREG and
+15V, respectlvely, and shut ICl down should either voltage fail.
Without this feature, IC1 would 1nterpret the supply loss as
an error in supply output and try to compensate by 1ncre351ng

its output current beyond its maximum rating.

+3'Regu1ator

The +3 regulator obtains its reference from the +5 SENSE
line. The output is fixed by the 3-to-§ division ratio of R13-R16.
' The current thru R18 from the +15§ supply is sufficient to start

up the circuit without the aid of g start up transistor.

Maximum
Operating Current
Output Voltage Regulation Current Limit

Ratings

+15 1% 7.5A. 9A.

-15 1% 2A. 3A.
+ 5 1% 6A. 9A.
+ 3 10% 1A. None

Voltage Monitor (Figures 16, 17)

Q10, Q9, @8, Q14 and Q7-13 compare the monitored voltages
(or samples thereof) to reference voltages for deviations in
one direction. The voltage limits are set by fixed circuit
values except that R30 sets the limits in the +5 undervoltage

circuit. When a limit is exceeded, the error signal rises
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above one Volt, passes through Q11 and trlggers Q6. Q6 energizes
the dlsconnect relay on the filter board to turn off all supplles.

Q6 is reset by Q16 shorting it out. R32-C5 suppress a voltage
'sﬁike that would retrigger Q6 at the end of reset. D9 shunts the
‘excess reverse bias on Q16 when Q6 fires; without D9, C5, charged
‘to the relay supply, would discharge (reverse current) through -
Q16, R32 and Q6.  D10 and D8 create a voltage drop sufficient to
supply the fault reset pushbutton while Q6 is fired.

The feedback from Q5~to the +5 voltage divider biases the
divider to hold the circuit in the error condition. If R30 is
properly adjusted,_Qé fires when the +5 drops to 4.75V, but the
error signal will not turn off until the +5 rises to 4.82V. This
hysteresis prevents oscillation if the +5 remains at the trip
voltage for any length of time.

Dﬁring stért-up Q11 blocks the error signal from reaching
Q6 for about five seconds. The delay is caused by C7 shutting
off’le until it is charged. D6 sets Q12's current by preventingA
C7's charge from rising ta more than‘S 1V. After the delay, Q12"
current is sufficient to saturate Qll and allow error 51gnals

to pass.
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' TITLE

SIGNAL LIST ' ’ i b T Cowmruter Haroware [nc.
1106C CPU CABLE -1130 s .

: | 18M Owe. » CPU CONN. R/D CONN.
SIGNAL NAME REF IBM PIN SIGNAL ~ RIN. SIGNAL] RTN
- J5B8
BBl F2 pg2 ~ , ' : S8
3 BBl T3412"

E ~STORAGE ADDRESS 3| MB111AAL | BB1 F§ D02 IWITH 4' Tap| B1T3-13 | U6B29 JbA29

R %| MB111AB% | BB1 H1 B11 | BB1 T3-6 B 1 ussis |usarz
5| MB111Ac4 | BB1 H1 B09 | BB1 T3-5 | . J5B14 | J5A17
6 | MB111AD4 | B8B1 H1 c11 | 8B1 T3-8 Js5816 | JsAls
7| MB111AE4 | BB1 M1 co9 | B8B1 T3-7 | usBig |usais
8] MBI11AF4 | BB1 U1 C11°| BB1 T3-18 | .usB23  |usaz7
) 9 | MB111AGk | BB1 U1 C09 | BB1 T3-17 | usB2s | usazy
10 | MB111AH4 | BB1 y1 D11 | BB1 T3-20 | ] | use26 |usazs
- 11 | MB111AJ4 | BB1 J1 D09 | BB1 T3-19 - | use28  |usazs
12 | MB111AK4 | BB1 J1 E11 | 8B1 T3-22 .. [ vsB1  |usas
13 | MB111ALY | BB1 J1 E09 | BBI1 T3-21, J6B2 | J6AS
v 14 | MB111AM4 | BB1 K1 All | BB1 T3-24 y J6B4  [usAE

~STORAGE ADDRESS 15 | MB111AN4 BB1 K1 AO09 BB1 T3-23 B1T3-13 J686 JbAB

-B BIT 0 | RB101BH6G BC1 Bl A09 | BC1 T1-3 C1T1-13 J581 J5A7

. .
LTRSS USRI

1| RB111BH6 | BC1 B1 B09 | BC1 T1-5 | . 4 J582 JSAB
2 | RB121BH6 | BCl Bl C09 | BCl T1-7 JSBS JSA8
3 | RB131BH6 | BC1 Bl DOS | BCl T1-9 ‘ J5B7 J5A9
b | RB1L1BHG | BC1 B1 EO09 | BC1 Ti-11 JsB11 |J5Al6
d 5 | RB1518HG | BC1 C1 B0O9 | BCI T1-15 J5812 |Js5A16
6 [ RB161BH6 | 8C1 C1 €09 | BC1 Ti1~17 | . J5B15 - |JU3A17
7 | RB171BH6 | BC1 €1 D09 | BCI Ti-19 v J5817 [J5A18
-8 BIT 8 | RB2018BH6 | BC1 C1 EO9 | BC1 T1-21 c1T1-13 | vsB21 |usaz6

—

FNOTES : )

1. SINGLE WIRES FROM CPU CONNECTORS (PADDLE CARDS)
ARE IDENTIFIED BY LENGTH, E.G. T4+5",

2, SEE 1106C TECHMNICAL MANUAL, SECTION 2 FOR

CONNECTION POINT. ,
3. REMOVED. ‘ TYPLS12€ D\-\‘G. NO. neNooLer
4. USED WITH PART NUMBER CD-1008-1. . SA . 1993 1\1
sueey | b oF __.3__

q-\s . FIGLRE \ A



ne

SIGNAL LIST

1106C CPU CABLE -~|130

)( Computer [Haroware Inc. ,

: ' 18M DWG. CPU CONN. R/D CONN,
SIGNAL NAME REF IBM PIN STGNAL RIN. | SIGNAL] RIN
-8 BIT 9| rB2118H6.{ BCI1 b1 A09 | BCl. T1-23 | c1T1-13 J5822 dsAzef
g 10§ RB2218H6 |(BB1 L1 A09) | BBI T4-3 | B1ti-13 45825 | JsA27 |
11| RB231BH6 | BB1 L1 BO9 | BE1 Th-s é 5827  |uJsA28
12 | RB241BHG | 881 L1 C09 | BB1 T4-7 J5829 | UBAL -
13| RB251BH6 | BB1 L1 D09 | BB1 T4-9 J5830 | J6A |
.€ 14 | RB261846 | 881 L1 E09 | BB1 Th-11 | | JBB3 | JBAS
-8 BIT ‘151 RB271BH6 | BB1 M1 B09. | BB1 T4-15 | B1T4-13" J6BS | J6AG
-B BIT Ck 1| KR111BE4 | BB1 M1 cog _651 T4-17 xelr#fi3 9687 | usA7
-B BIT K 2| kr1118F4 | BB1 M1 D09 | BB1 Th-19 B1T4-13 | U6B8 [ J6AS
~SENSE AMP BIT o] rs101 = | BC1 B1 A1l | BC1 Ti-4 C1T1-13 | ysa2 | usas @
4' 1] RB111 ' BC1 B1 B11 | BC1 T1-6 & Jsas  |usas |
7 2)rei2: BC1 B1 c11 | BC1 T1-8 Jsak. | usaz f
3| rB131 "BC1 Bl D11 | BCI1 Ti-10 JsAs | usa7
4| RB141 BC1 Bl E11 | BC1 Ti-12 J5A11  |usals
5| rRB151 BC1 C1 B1l | BC1 Ti-16 J5A12 | J5AI5 |
6| RB161 BC1 C1 C11 | BC1 T1-18 J5A13 | JsAls
7] rB171 BCl C1 All | BC1 T1-14 JSA1L | JSAl6
8| RB201 BC1 Cl E11 | BC1 T1-22 v J5A21 | J5A25
9| RB211 BC1 D1 All | BCl T1-24 | CI1T1-13 | JsA22 |Jsazs
10 | R8221 BB L1 A0S BB1 T4ob O| B1T6-13 | ysazs J5A25
| . 11| RB231 BO1 L1 BO9 | BBI1 Th-6 ? JsA24 | ysa2s
Y 12 | rB241 BBl L1 CO9 | BB1 T4-8 é J5A29 | UGA3
-SENSE AMP BIT 13| RB251 BBl L1 D09 | BBI Th-10 | gyyy4-13 | J5A30 | J6A3
YYPre-sizc OWG. NO. REv, LLT.
SA | aweriple n_ | A
. . !
1= F\GLURE I8 B



e

SIGNAL LIST

1106C CPU CABLE -1130

X Conruren Harowane [

: ' 1BM DWG. . CPU CONN. R/D CONN.
SIGNAL NAME REF IBM PIN SIGNAL RTN. | SIGNAL| RTN

~SENSE AMP BIT 14 RB261 BB1 L1 E09 | BBI T4-12 | BI1T4-13 | A1 |ugAs3

15| reenn BB1 M1 809 | 881 Tu-16 | J6AZ | J6Al

{ ~ . 16| KR111 BB1 M1 C09 | BB1 T4-18 '& J6B9 J6A9

-SENSE AMP BIT 17| KR111 BBl M1 DO09- | BB1 T4-14 | B1T4-13 | J6Blo |JBalo
~CHAN ADDRESS BIT 0| FA131884 BB1 ES 802 | BB1 He+4" | BIHG-13 J6B26 | J6A26
~CHAN ADDRESS BIT 1| FA1318C4 | BB1 H1 E09 -| BBl T3-11 | BI1T3-13 | J6828 J6A28
TCHAN ADDRESS BIT 2 | FA1318D4 | 8B1 J1 BO9 | BB1 T3-15 | B1T3-13 | 46825 |JoA2s
+FILE ADDRESS BIT 1| XF231CC2 | 8B1 H6 D13 | BB1 HE-23 k'81H6-1§' J6B15 | J6A1S
+FILE ADDRESS BIT 2 | XF2318V2 | BB1 H6 DOS | BBl H6-15 | BIH6~13 | J6B16 |J6A16
+ M BIT 0| rB101 BB1 B3 BO4 | BB1 T4+8" | BIT3-13 | J6B14 |JGAl4
+ M BIT 1| RB111BJ2 | BB1 N4 B13 | BBL T4+5" | BIT4-13 | U6B13 |J6AL3
+MBIT- 2| RB121BJ2 | 8B1 M2 B02 | BBl T3+4" | BI1T3-13 | J6B20 |J6A20
- €S LEVEL . 0| KM211AN4 | BAl B1 B09 | BAl T1-5 | A1T1-13 | Jgs2s UBA2Y
- €S LEVELS KM211BA4 | BAL B1 D09 | BA1 T1-9 [ »y0y 15 [ U6B19 |JBALg
~IX ADDR INHIBT SAR | KV301AT6 | BAL B1 E11 | BAl T1-12 | A1T1-13 | J6818 |96Als
+STORAGE READ CYCLE | MC101AQ4 | BB1 H1 E11 | BBI T3-12 | B1T3-13 | ues12 | JsA12
+STORAGE USE MC101AW4 | BBL J1 B11 | BBL T3-16 | gyy3_13 | J6B27 |J6A27
*STORAGE WRTE CYCLE | MC101AY4 | BB1 G1 E11 | BB1 T3-2 | 817T3-13 | J6s30 J6A30
CHI INHIBIT 18M SEE NOTE2 | BC1 T148" | C1T1-13 | JsB11 |J6A11

+ 6V SENSE BB1 H6 B11 | BBl H6-20 | B1M6-13 | Jsal J5A6
+CE LAMP 3(M BIT 0) | zL101 BAl A4 B12 BAl T1+8" | A1T1-13 J6B14 J6AlYL
+CE LAMP 1(READY) | zL101 BAl A3 B13 | BAl T1+g" J5A20 |

TYFE-SIZL OwWG. NO. fev Lt
SA | w282 5 | A

-0

F\GURE 1 C



TITLE

1106C SIGNAL CABLE

REC DRIVER SIDE

X'COMPUTER Haroware |[nc.

MEMORY CONTROL SIDE

Jb Js
BUS BIT 0 24A —o MHITE o— 26A
RTN 248 <X BLACK X‘ 248
BUS BIT 1 23A ¢ WHITE o—1 234
RTN 238 'X BLACK X 238
BUS BIT 2 | 22A}—f WHITE _o—] 224
RTN | 228 X BLACK X 228
BUS BIT 3 21A o WHITE - — 21A
RIN 218 X' BLACK X 21Q
BUS BIT & 20A o WHITE —6—1 20A
RTN 208 X BLACK X, 208
BUS BIT 5 19A —g WHITE: — 19A
RTN 198 X BLACK X 198
BUS BIT 6 18A |0 WHITE o— 18A
RTN 188 X BLACK X 188
BUS BIT 7 17A L—o WHITE o—{174
RTN 178 X BLACK \X 178
BUS BIT 8 | 16A —6 WHITE o— 16A
RTN 168 X BLACK X» 168
BUS BIT 9 15A €3 WHITE - & 15A
RTN 158 X BLACK X 158
BUS BIT 10 14A L—o WHITE o— 14A
RTN 148 X BLACK X 148
BUS BIT 11 13A |—6 WHITE o—{13A
RTN 138 -;& , BLACK X 138
TYPF.-SIZE OWG. NO. RLV, LU-
WA | 1EE5, N

7-18

FIGURE 19A




TITLE

1106C-SIGNAL.CABLE

REC DRIVER SIDE

’X Cowmputer HarbwaRre |nc.

MEMORY CONTROL SIDE

Jb . J3
BUS BIT 12. |12A o WHITE o—1 12A
RTN 128 X BLACK X 128
BUS BIT 13 11A |—6 WHITE 9 11A
RN 118 X BLACK 118
BUS BIT 14 10A S WHITE 6 10A
.*RTN 108 2,( BLACK X 108 |
BUS BIT 15 9A |—a— WHITE 8 9A
RTN 98 X BLACK X 98
BUS BIT 16 | 8A |—o WHITE & 8/:;
RTN . 8B X BLACK X 88
BUS BIT 17 7A —6 - WHITE & 7A
| RTN 78 X BLACK x 78
/ MEMORY CYCLE |27A a5 WHITE o 27A
RTN 278 X BLACK X 278
MEMORY WRITE | 26A |—o— WHITE a 26A |
RTN 268 X BLACK X —{ 268
" +3VDC 2A A WHITE fa\ 2A
+3VDC 3A V WHITE al 3A
+3VDC LA x - WHITE - \I LA
GND 18 L\ \ : BLACK ! Y o 18
GND 28 BLACK ﬂ 28
GND 38 g BLACK o 38
TYPE-SIZE OWG. NO. REV. LET.
WA | ..[5%35 |NCIH!
A \
7-19 " FIGURE 19B



© TITLE . . ] ) . . h o
1106 C SIGNAL CABLE ’ )( CompuTER |HARDWARE |[NC.
1
REC DRIVER SIDE ' MEMORY CONTROL SIDE
@ , J3 -
GND 6B ' BLACK 5(‘ 6B
' WHITE 4
T 45 . 298 WHITE > 29B
‘ WHIUE— g
+5: {308 WHITE 308
' --WHITE — - :
WHITE V
6V SENSE .| 30a A V WHITE v\ A 30A
GND 4B o A BLACK A G 4B
GND 5B g BLACK g ‘5B
TYPE-SIZE DWGS  NO HEV, LET.
WAL 1423 5 INa
SHEET 3,0;’ N

7-20 | FIGURE 19C



11
13
15
7
19
21
23
25
27
29
31
33
35
37
39
41

43

Function

V Address,

Address,

' Address,

Address,
Add‘ress,
Address,
Address,
Address,

Address,

~ Address,

Address,

‘Address,

Bit
Bit
Bit
Bit

Bit

" Bit

Bit

Bit

Bit

Bit

Bit

Bit

1 1' Return
10 Return

9 Return

8 Return -

7 Return
6 Return
5 Return
4 Return
3 Return

2 Return

1 Return'

0 Return

Select B Return

Select B Return

Select B Return

Select B Return

Select A Return

.Sele. ct A Return

Select A Return

Select A Return

Write Return

Read Return

CORE MODULE PIN ASSIGNMENTS (J1)-

7-21

FIGURE 20A

Pin Function
2 Address, Bit 11
4 Address, Bit 10
v6 Address, Bit 9
8 Address, Bit 8
10 Address, Bit 7
12 Address, Bit 6
14 Address, Bit 5
16 Address, Bit 4
18 Address, Bit 3
20 Addressl, Bit 2
22 '~ Address, Bit 1
24 Address, Bit
26 Select B
28 Select B
30 Select B
32 Select B
34 Select A
36 Select A
38 SglectA
40 Select A
42 Write
44 Read



Pin * Function : : Pin Fuhc tion

45 - Current Adjust‘Réturn 46 ) Current‘ Adjust Test Péint
47 Threshold Adjust Return 48 Threshold Adjust Test Point
4‘9 Data Ready Return 50 Data Ready_

51 Inhibit, Bit 1 Return | 52 Inhibit, Bit1

53 CD Bit 1 Return 54  CDBIit1

55 MD Bit 1 Return ‘ 56 MD Bit 1

57 Inhibit, Bit 2 Return 58 Inhibit, Bit 2

59 CD Bit 2 Return 60  CD Bit 2

61 MD Bit 2 Return 62 MD Bit 2

63 Inhibit, Bit 3 Return 64 Iﬁhibit, Bit 3

65 CD Bit 3 Return 66  CD Bit3

67 - MD Bit 3 Return 68  MD Bit 3

69 Inhibit, Bit 4 Return 70 Inhibit, Bit 4

71 CD Bit 4 Return 72 CD Bit 4

73 MD Bit 4 Return | ‘74 WD Bit4

75 Inhibit, Bit 5 Return 76 Inhibit, Bit 5

77 CD Bit 5 Return 78 CD Bit 5

79 MD Bit 5 Return 80 MD Bit 5

81 Inhibit; Bit 6 Return 82 Inhibit, Bit 6
83 D Bit 6 Return 84  TD Bit 6

85 MD Bit 6 Return 86  MD Bit 6

CORE MODULE PIN ASSIGNMENTS (J1 CONT'D.)

7-22 - t FIGURE 20B



Pin

11
13
15
17
19
21
23
25
27
29
31
33
35
37

39

" a1

43

Function
Inhibit, Bit 7 Return

'CD Bit 7 Return |

- MD Bit 7 Return

Inhibit, Bit 8 Return

CD Bit 8 Return

.MD Bit 8 Return

Inhibit, Bit 9 Return
CD Bit 9 Return

MD Bit 9 Return
Inhibit, Bit 10 Return
-(-3—_1‘)— Bit 10 Return

MD Bit 10 Return

Inhibit, Bit 11 Return

. CD Bit 11 Return

MD Bit 11 Return

Inhibit, Bit 12 Return

TD Bit 12 Return

MD Bit 12 Return

Inhibit, Bit 13 Return
—C—ﬁ Bit 13 Return
MD Bit 13 Return

Inhibit, Bit 14 Return

44

~Pin  Function
2 Inhibit, Bit 7
4 CD Bit 7
6 MD Bit7
8 Inhibit, Bit 8
10  CD Bit 8
12 MD Bit 8
14 Inhibit, Bit 9
16 CD Bit 9
18  MD Bit 9
20 Inhibit, Bit 10
22 CD Bit 10
24 MD Bit 10
26 Inhibit, Bit 11
28 CD Bit 11
30 MD Bit 11
32 Inhibit, Bit 12
34  CD Bit 12
36 MD Bit 12
38 Inhibit, Bit 13
40 CD Bit 13
42  MD Bit 13
Inhibit, Bit 14

CORE MODULE PIN ASSIGNMENTS (JZ)Y

7-23

" FIGURE 20C



Pin

45
47
49
51
53

55
57
59
61
63
65
67
69

Y
73
75
1

79

81

83

85

Function

;C-ﬁ Bit 14 Return |
ﬁﬁ Bit 14 Return
Inhibit, Bit 15 Return
CD Bit 15 Return
‘i\?ﬁi Bit 15 Return
Inhibit, Bit 16 Return
'CD Bit 16 Return
MD Bit 16 Return
Inhibit, Bit 17 Return
CD Bit 17 Return
MD Bit 17 Return
Inhibit, Bit 18 Return

CD Bit 18 Return

MD Bit 18 Return

Address, Bit 12 Return
Data Save Return

Not used

Grbund

+5V

-15V

+15V

Pin Function
46 | D Bit 14
48 MD Bit 14
50 Inhibit, Bit 15
52 CD Bit 15 |
54  MD Bit 15
56 Inhibit, Bit 16
58 CD Bit 16
60 MD Bit 16
62 Inhibit, Bit 17
64 CD Bit 17
66 MD Bit 17
68 Inhibit, Bit 18
70 CD Bit 18
72 MD Bit 18
74 Address, Bit 12
76 .me
78 Not used
80  Ground
82 +5V
84 -15V
86 +15V

CORE MODULE PIN ASSIGNMENTS (J2 CONT'D.)
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TITLE

BACKUP MODULE SELECT SWITCHES
1106C 6 POSITION

'+5

OF SWITCHES

NOTE:
1'

)( Computer Haroware [ne.

— .S 4.7K
CIRCUIT L [SPARE] [NORMAL ]
GND [NORMAL ] ) N : :
| 1 ~ -
2 553 SEkECT’JlBSELECT E7el 6 X
3 o
S1A 9~ [SPARE 4 A 5
RETURNS TO ALL J1_ o o S1B
- PINS 25 & 33 : 1 S
EXCEPT J1F-25 6
(PART OF TWISTED 2 C34 Jic N
PAIRS TO SIGNAL S2A 93 h s
PINS). & | S2B
. o
2_TD3a] J1D <
S3A
6 3
o1 :
L fE > | i Nz
123 saa Qs -
XK |
1 v Y
7356 SELECT SELECT
REAR VIEW F34> A JiF B “Fz6

EVEN' NUMBERED PINS 26 THRU 32 AND 34 THRU 40

ARE DESIGNATED ON THE CORE MODULES AS '"SELECT

B", AND "SELECT A", RESPECTIVELY.

THESE PINS

ARE SHORTED WITHIN THE GROUPS WHEN A MODULE
IS INSERTED.

TYPE-SIZE

SA

SHEET

OWG. NO. RUV, LET.

1283
1 OF 1
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BACKUP MODULE SELECT SWITCHES
1106C 10 POSITION

CIRCUIT

+5 |

GND

RETURNS TO ALL J1

PINS 25 & 33
EXCEPT J1F-25
(PART OF TWISTED
PAIRS TO SIGNAL
PINS).

3

12

[

L1

4 56
REAR VIEW

OF SWITCHES

NOTE:
1‘

4.7

)( ComeuTter t{ARDWARE |Nc.

|_sPARE| [NORMAL |

EVEN NUMBERED PINS 26 THRU 32 AND 34 THRU 40

ARE DESIGNATED ON THE CORE MODULES AS "SELECT

B", AND "SELECT A" RESPECTIVELY.

THESE PINS

SELECT SELECT
A J1iB B | B2§
Q (spARE] 4 A 5
14 | R
$;SZA . 5
! . -
| <o
Q_SSA»?3 5
) _ _
6
> |
JQELLY 93 _ 5
Mf» e | <Jrg b
SSA 93 5
S5B
%[»
S6A 93
%J
| STA ¢3
s 5203 I 534 > J1J
'/ y
: SELECT SELECT

ARE SHORTED WITHIN THE GRCUPS WHEN A MODULE
IS INSERTED. -

TYPE-SILE

SA

SHEET

DWG. NO.
1284
1 0F 1

REV. LET.

7-26

FIGURE 21B




APPENDIX A
DIAGNOSTIC SOFTWARE

Core Function Test

‘The basic procedure to verify correct operation is to run the
IBM HI Core Functlon Test (PID 03B0). This is loaded by use of thej~~
Relocatable Loader (PID 03AA).
, Turn off all data switches and the CE PARITY RUN switch.
HURéé&} the reader with 03AA, 03B0 and one blank card and push RESET
énd PROGRAM LOAD. After reading all cards, the program will halt
(B reg = 3001) showing the active addféss bits, ie. core size, in
the accumulator. Press'START to begin test; "BEGIN HI CORB TEST"
will be printed on the console typer. Successful completion is
indicated by a print out of "END HI CORE TEST".

Addressing errors will result in a print out and a wait

(B reg = 3004) showing the bad data word.in the accumulator and
the correct word in the extension. Press START, and a second
wait (B reg = 3005) will show the failed address in the accu-
mulator. Parity errors will stop the CPU with the parity lamp
1lit and the failed address in the SAR. To get the waits and
print out, START must be pushed with the C.E. PARITY RUN switch
in the ON position. If no waits or print out is obtained, the
parity bifs themselves have failed rather than the data bits.
Detailed 1nstruct10ns may be located by consulting the

1ndex in the front of the first diagnostic manual (Machine typeb

1131, Volume A01).



'APPENDIX A (CONT'D.)

40FF Test

This program fills each location of core with its own address
plus one. 1If wrap around occurs properly, it W111 halt .at location
0000 because that location would now contain 0001 (0000+1) A
wrap to another point will be similarly shown if the address is
not the equivalent of an instruction which "blows" the program.
The program can also be used to determine the location from which
an improperly addressed reéd occurs, because it effectively labels
each locatlon in core.

(1) Load storage with 40FF.
(2) Push STOP and restore STORAGE»LOAD switch.
(3) Push RESET and START.

~ Hi-Lo Test

This routine switches alternately between IBM and CHI core,
starting at either depending on the version used.

(1)' Load the program version selected via the data
sw1tches.

- (2) Load IAR with the address of the first instruction.

(3) Push START.



APPENDIX A (CONT'D.)

Hi-Lo-Hi?Lo Vérsion: | "Lo-Hi-Lo-Hi Vefsidn:
ADDRESS CONTENTS ADDRESS CONTENTS
" H €400 L  c400
H+1 L L+l H
H+2 4C00 | L+2 4C00
He3 H L+3 L

Note: '"H" is some hlgh core locatlon and "L" is some 1ow
core locatlon.
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	0002
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	2-02
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	2-05
	2-06
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	4-01
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	6-06
	6-07
	6-08
	6-09
	6-10
	6-11
	6-12
	6-13
	6-14
	6-15
	6-16
	6-17
	6-18
	6-19
	6-20
	7-01
	7-02
	7-02a
	7-03
	7-04
	7-05
	7-06
	7-07
	7-08
	7-09
	7-10
	7-11
	7-12
	7-13
	7-14
	7-15
	7-16
	7-17
	7-18
	7-19
	7-20
	7-21
	7-22
	7-23
	7-24
	7-25
	7-26
	A-01
	A-02
	A-03

