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Preface

The IBM System/360 Model 25 FEMDM is intended as a
quick-recall document for use in the field. The manual
consists of the following sections.
1. Diagnostic Technique Diagrams
These diagrams give a generalized approach to
troubleshooting problems on the System/360
Model 25.
3. Data Flow Diagrams
These diagrams show the system data flow and
identify the major components of the system.
4. Functional Units Diagrams
The functional units diagrams are positive logic
diagrams of the CPU, Integrated Units, File, and
Channel circuits. These diagrams show logical
operation of circuits without regard to signal level,
although actual ALD line names are used.
5. Operational Diagrams
The operational diagrams describe some of the
basic operations performed by the System/360
Model 25 and its integrated attachments.

Immediately following the table of contents is a refer-
ence list of lights, switches, and latches used in the
System/360 Model 25.

References to the System/360 Model 25 FEMDM are
made from the following manuals.

System/360 Model 25 Processing Unit FETOM,
Form Y24-3527.

System/360 Model 25 Processing Unit Integrated 2540
Attachment FETOM, Form Y24-3532.

System/360 Model 25 Processing Unit Integrated 1403
Attachment FETOM, Form Y24-3533.

Sysiem/360 Model 25 Processing Unit Integrated 2311
Attachment FETOM, Form Y24-3534.

System/360 Model 25 Processing Unit Channel FETOM,
Form Y24-3531.

System/360 Model 25 Processing Unit FE Maintenance
Manual, Form Y24-3528.
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LOCATION OF LATCHES AND TRIGGERS
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General Diagnostic Strategy Diagrams

These diagrams describe the elements of the System/360 Model 25 basic
maintenance strategy and how these elements-should be most effectively
used by FE. A majority of failures are expected to respond to this
diagnostic package, which features comprehensive high-resolution card-
fault-locating microdiagnostics.

The above diagram presents a general overview of the diagnostics and
is not intended to be complete in itself.

Descriptive text sections of the following diagrams are written to the
minimum detail level necessary for understanding and executing the main--
tenance strategy. For example, the microdiagnostic descriptions are at a
summary detail level. The detailed microdiagnostic description consists of
the Microprogram Automation System (MAS) list and comments.

For all categories of microdiagnostics, card replacement based on card-
fault-location information is the primary approach to fault correction.

Diagram 1-1. Using the Diagnostic Program Package (Part 1 of 9)

Card-fault-location information is provided for all microdiagnostic routines
except those that are I/0 unit oriented. Tests run under the microdiagnostic
monitor use the 1052 to print card-fault-location error messages. Card-fault-
location for the nonmonitor microdiagnostics are contained in the MAS
listing. For all categories of microdiagnostics, the MAS listing for these
routines is provided for additional failure analysis assistance.

Additional resident maintenance facilities are provided as part of every
emulator microprogram to assist in failure analysis. These are :

1. FE trap (64 bytes starting at CS address 280)
2. Machine-check trap and 1052 logout
3. 1052 alter/display.

2025 FEMDM (6/69) 1-1
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The minor additional circuitry required for 1400-mode operation of
2311 and 2540 devices is tested using the microdiagnostics for these
attachment features. Consequently, no special 1400 compatibility
diagnostic or function tests are provided with this feature.

Similarly, the System/360 Model 20 Mode feature is implemented almost
entirely by microprograms. Therefore special diagnostics are required only
when a 2560 MFCM is included with this feature.

Diagnostic coverage for this feature configuration System/360 Model 20
Mode with 2560 MFCM is:

1. Microdiagnostics to test the 2560 attachment logic in the CPU.

2. 2020 Machine Function Tests (macrodiagnostics) executed in the
System/360 Model 20 Mode to exercize and diagnose the 2560.

3. Impulse Check Routines (coreload *E90) for measuring the timing
impulses from the 2560 and comparing them against a tolerance table.

The diagnostic strategy diagrams are the vehicle used to describe the
general approach for executing the diagnostic package. The summary
strategy diagram on this page provides a general conceptual perspective of
the diagnostic strategy. The detailed strategy diagrams are not intended to
cover all failure circumstances nor will they for a specific problem define
which diagnostic execution path is most effective. For example, if the
failure symptoms point strongly to a tape unit problem, then the micro-
diagnostics should be bypassed and DM A4 plus the tape macrodiagnostic
sections should be loaded and executed.

The 2025 diagnostic program package and diagnostic strategy diagrams
do not preclude the FE using common sense and his ability to recognize
and interpret customer or machine indicated failure symptoms. The
diagnostic package is most effective when its execution is based on the
above ingredients.

Note: Where alternate input devices are available, the complete Diagnostic
Program Package (DPP) should be kept in appropriate form to use these
devices for Control Storage Load (CSL).

The recommended order for using the alternate CSL capability is :

(a) disk
(b) tape
(¢c) cards

The general diagnostic strategy is based on comprehensive, high-
resolution card-fault-locating microdiagnostic programs. These main-
tenance facilities are sectionalized into the following categories.

RESIDENT MICRODIAGNOSTICS

® The resident CPU microdiagnostic (BDIA) is initiated automatically
by system reset CSL, or IPL to test the basic CPU logic necessary
for a control storage load operation.

@ The checksum routine is always initiated following the resident CPU
microdiagnostic to ensure that control-storage contents are correct for all
emulator core loads.

@® When the card reader is the only input device, the microdiagnostic tests
the attachment circuitry and the 1/0 read function necessary to load
control storage from the card reader.

® The channel microdiagnostic is provided on systems having neither Inte-
grated 2311 Attachment nor Integrated 2540 Card Read Punch. It tests
the circuitry necessary for the channel to be functional.

The resident CPU microdiagnostic routines test the CPU circuits necessary
for a control storage load (CSL) operation. No /O device or attachment
circuitry is checked.

For all operating modes (System/360 or other emulator), the resident
CPU microdiagnostic is loaded into fixed locations of control storage
beginning at address 0240 (system reset trap address).

Generally, errors are indicated either by a stop word, a stop loop, or a
branch-test stop. If the CPU stops because of a stop word, the clock is
stopped. The clock-off light on the CPU console is turned on. The M-register
contents are displayed (the M-register contains the address of the next
control word).

A stop loop is a single-word loop. The clock runs, but the microprogram
does not progress. This type of error indication is identified when the
system light is on, the manual light and clock-off light are off. The branch
test stop method of error detection is used to indicate that a branch was
executed incorrectly. This diagnostic function uses special hardware
(DR-register bit 7) to detect the failure to branch correctly. The console
indication is the same as for a stop word (system light off and manual light
on) with the additional indication of the DR-register bit 7 remaining on.
Similar to the stop word, the clock is stopped and the M-register contents are
displayed (address of next control word).

These stop indications, together with a list of possible failing-card loca-
tions, provide a comprehensive diagnostic tool. This microdiagnostic is
entered automatically when the:

1. system reset Key is released,

2. CSL bootstrap and control-storage loading routines are completed, or
3. load key (IPL) is released.

Diagram 1-1. Using the Diagnostic Program Package (Part 2 of 9)
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These routines include a branching test, an ALU function test, a mode-
register test, a storage word test, an LS X-line addressing test, an LS set/
reset test, a dynamic condition register set/reset test, an ALU error-detection
and A/B-register error-detection facilities.

The checksum routine is always initiated upon completion of the resident
CPU diagnostic. This routine performs an exclusive OR function of the
contents of control storage (with the exception of EC information located
at 0002 through 000C and the 64-byte CL trap area starting at location
0280 hex). A special checksum number, created by the microprogram and
included with every CSL, causes the exclusive OR function result to be
zero. Executing the checksum routine ensures that the control store load
was complete and correct, and that the control storage contents have re-
mained complete and correct. This provides protection against a missing
CSL card, an inadvertent change to some control storage data, or a machine
failure that prevents proper control store loading. A CSL check indicator on
the console panel is turned on when a checksum error occurs.

A message confirming the EC level of the core load is printed on the
console printer (see example on Diag 1-1 Part 7) when the program is exe-
cuted as part of the resident microdiagnostic program initiated at the
completion of a CSL.

If the CPU is in CE mode (CE key is inserted), a correction factor is
automatically entered into control storage. This correction factor permits
future execution of the checksum routine without error. This correction
factor remains until the next control store load. Upon completion of the
checksum routine the system-reset routine is entered and executed.

On systems where the card reader is the only input device, a resident
diagnostic is used to test the card reader circuits needed to CSL. The
diagnostic uses the portion of control storage usually apportioned for file
microprograms.

If used for the Integrated 2540, this microdiagnostic tests the circuits
used for manual operation, for card-feed path handling, and reader status
and checking circuits.

If used for a card reader attached to the channel, this microdiagnostic
tests much of the logic necessary for a CSL operation from a card reader
attached through the channel.

For systems having neither 2311 Attachment or Integrated 2540, a
resident microdiagnostic is provided to test the channel circuitry. Due to
these restrictions, only a low percentage of the systems will have this
resident program.

Nonresident, Nonmonitor-Oriented Microdiagnostics

® *100
The nonresident CPU microdiagnostic is intended to provide extensive
coverage and high failing-card resolution for the basic CPU logic. It
provides expanded detection and failing-card resolution as compared
to the resident CPU microdiagnostic. It also contains the resident micro-
diagnostics for the 2540 and the channel.

® *110
The nonresident 1052 microdiagnostic comprises two parts: the
attachment-circuitry routines, and the device exercising routines. This
microdiagnostic ensures that the 1052 is capable of performing the
1/0 functions required by the microdiagnostic monitor.

® *130
The nonresident memory microdiagnostic is designed for use if a CPU
has two storage modules under the failure conditions described in the
following.

The nonresident CPU microdiagnostic routines provide a complete, high-
resolution test of basic CPU logic hardware. The routines are normally
executed as the second logical step (after BDIA and checksum routines)
of the primary diagnostic strategy. They can also be executed before and
after any EC activity to verify CPU operation.

All systems will be shipped with the *100 residing in control storage.
Once the basic CPU has been tested, the CSL device (Integrated 2540 or
any reader attached to the channel) may be tested by using the resident
diagnostic.

The nonresident CPU microdiagnostic can be loaded from cards, tape,
or disk, using the CSL procedure for the appropriate input device. The
routines are then executed automatically in a given sequence. If these tests
are already loaded, the system-reset key initiates execution of the routines
in the correct sequence. The system stops after the last test.

These routines should be loaded and executed (although this is not
significant) before attempting to run the 1052 diagnostics or any of the
tests executed under the microdiagnostic monitor. The nonresident CPU
microdiagnostic is executed at computer speed and gives maximum
assurance that the basic CPU data paths are error free.

Any errors encountered (such as a stop word or a branch-test stop)
are indicated on the system control panel. If an error is detected, the CE
checks the fault-location list of possible failing-card locations for this error
indication. Some of the functions tested are:

Access and branch facilities
Basic ALU
Arithmetic modifier



Diagnostic register

Status register set and reset

Local storage Y-axis line-address decode and read/write controls
Local storage controls and cycle-control (storage word)
Local storage X-axis line-address decode and set/reset
Local storage addressing and data storage

System mask register

ALU-check circuits

Comprehensive arithmetic facilities

Storage word

Priority Control

Trap priority.

The 1052 microdiagnostic program is a standalone program designed to
test the console printer and attachment circuits. An error causes a micro-
program stop. Error messages are contained following the stop-word location
in the microprogram listings. If the CE performs the suggested repair pro-
cedure and the same error occurs again, the scope loop facility allows a tight
loop on the error. Logic page references are included in the second error-
stop error messages. This test is usually placed in the card reader hopper
with the nonresident nonmonitor-controlled CPU microdiagnostic. It is then
normally executed as the next test after the CPU microdiagnostic has been
completed without error. The nonresident 1052 microdiagnostic can also be
loaded separately and run separately from the CPU nonresident micro-
diagnostic. This is useful for verifying correct operation after making
mechanical adjustments in the console printer.

The first part of the test is concerned with the attachment and control
circuitry, because confidence in the control circuit must be established be-
fore the mechanical units can be checked. Some of the functions tested are:

TU- and TT-registers (basic operation and status storage)
System reset

Basic interface control

Upper case and lower case character decode circuits
Space, carrier return, and end of line, when applicable

The following message is printed on the 1052 when the first part of the
test is completed.

1l==1 0123456789 WRITE. FOR 12.5 INCH
PLATEN DEPRESS START KEY. FOR 13 1/8
PLATEN AND EOL TEST DEP REQ THEN START
KEY=1234567

ROUTINES TYAl1, TYA2, TYDBs, TYDC, HAVE
BEEN COMPLETED WITHOUT AN ERROR.

TO RUN ROUTINES TYDD AND TYDE WHICH WILL
REQUIRE MANUAL INTERVENTION DEPRESS
START THEN THE REQUEST KEY, AND FOLLOW
INSTRUCTIONS AT EACH STOP WORD. STOP
WORD ADDRESS IS ADDRESS IN CONSOLE
LIGHTS MINUS 2.

dkk NOTE *%%TO BYPASS MANUAL ROUTINES
DEPRESS THE LOAD KEY. THIS

WILL CSL MICRO MONITOR IF AVAILABLE.

With confidence established in the control circuitry, the second part of
the microdiagnostic is started. This part includes manual intervention
routines, and checks for correct printing from the keyboard as well as the
set and reset of the various external facilities. Also included are facilities
for adjusting singleshots, for continuous printing of a selected character,
and for unlocking the keyboard to allow characters to be typed. The latter
function facilitates mechanical adjustments. During this second part of
the test, instructions in the MAS listing provide direction to the CE.

The nonresident memory microdiagnostic is provided for systems with
two storage modules to isolate hardware failures within a module. It is
intended for use when a memory failure is occurring in only one of the
modules. The microdiagnostic isolates SLT failures to a failing card and
array failures to the defective section of the array.

The microdiagnostic loads various bit patterns into the failing storage
module, reads the data back out and retains the addresses of failing locations.
The failing addresses are then analyzed and a decision is made as to the
card location of the failing component. The card location is then indicated
via a 1052 printout. If a card location can not be determined, a message is
printed describing the problem causing the failure.

Loading of this microdiagnostic is restricted to the Integrated 2540 or a
channel reader. Output messages are printed on the 1052 Printer. A
special set of bootstrap cards is required for loading *130; these are
provided with the system.

Nonresident, Monitor-Oriented Microdiagnostics

The descriptions in the following sections are used to test for, and diagnose,
failures associated with the various input/output attachment features (except
1052) the I/O channel, and certain CPU features. The microdiagnostic
monitor (*1C0) provides the capability for loading microdiagnostic sections,

Diagram 1-1. Using the Diagnostic Program Package (Part 3 of 9)
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printing messages required by the sections and the monitor, handling all
interrupts, handling all traps, looping of a section, and looping of a routine
within a section.

The low-half of control storage (addresses 0000 to 1FFE) is reserved
for the monitor. The section to be executed is loaded into the high-half of
control storage (addresses 2000 to 3FFE).

The micromonitor should be configurated for the individual system by
adding a maximum of two cards to the monitor deck immediately preceding
the end card. For detailed information, refer to routine WW8A in the micro-
monitor (*1C0) microlisting.

(1) CPU FEATURES (*200)

The CPU features microdiagnostic operates under monitor control to pro-
vide a comprehensive check of hardware and logic peculiar to Storage
Protection and/or Interval Timer; optional features on the 2025.

The first part of the section is comprised of routines designed to provide
resolution for Storage Protection. Some of the functions performed are:

Setting and resetting of the associated registers (Q, FQ, GQ, HQ).

Verification that the data paths between the registers and CPU are
operational.

Writing and reading capabilities of the 64-byte monolithic local
storage memory. This routine also permits scoping of local storage
timings.

Parity checking of the monolithic stack and verification of the parity
checking circuitry.

Interaction test of the monolithic stack.

A check of each tag and key position by first setting 00 and then FF
in each position.

Capability to detect key and tag mismatch or a bad parity tag in file
mode.

The second part of the CPU features section is designed to check logic
and hardware (T register triggers and latches, etc.) associated with the
Interval Timer. Error and fault locating messages are printed on the 1052
under monitor control for both parts of the CPU feature microdiagnostic.

(2) INTEGRATED 2311 ATTACHMENT MICRODIAGNOSTIC
(*300, *310, *320)

This microdiagnostic program operates in the microdiagnostic monitor
environment to exercise and test the Integrated 2311 Attachment circuits.

Initially, the diagnostic mode is turned on in the attachment circuitry.
The purpose of this is to prevent any activity in the 2311 itself, and then
to allow the attachment circuitry to be tested without the 2311. This
permits a thorough evaluation of the attachment circuits without manipu-
lating any actual data on the 2311. A failure in any basic test causes a
branch to the error check and message subroutine which provides the
general housekeeping needed (within the Integrated 2311 attachment
microdiagnostics), such as control of the looping facilities, routing the
program to the proper error messages, and interface with the micro-
diagnostic monitor. The microdiagnostic monitor contains the necessary
CPU general housekeeping routines, as well as the console printer-keyboard
subroutine so the error messages can be printed.

The basic function tests progress from the simpler hardware functions to
more complex overall functions. The test sequence is as follows:

e A general hardware reset test for some of the attachment circuits.

o Op-register and op-register decode.

® Bit ring advance via write phase A and read clock simulation. Both checked
for write clock gate and read gate.

o Exercise the compare logic, cyclic code register and associated circuits
and read buffer and write buffer shift circuits. Sync detect character
and sync detect along with bit ring inhibit is checked.

® A read home address and RO operation are simulated.

® Flag bits 6 and 7 and track condition are checked.

® A write home address command, write RO command, a write-count, key
and data command are simulated. The write count key data command
simulates through write address mark time because after this point the
operation is the same as the write RO command.

e The 1400 circuits are tested if the option is on the file control. See the
micromonitor sense switches for definition of Integrated 2311 1400
hardware.

o The data check, data check in count, and track overrun are checked.

e A search equal home address operation is simulated.

® Wrong length record and CCW count O circuits are checked.

e Some of the file trap gate, trap conditions, clock through key and data,
data overrun, and head compare are checked.

® A search equal count command is simulated.

A routine is provided to aid in adjusting some of the file control singleshots.

Routine 06 (X06A) of *300 contains instructions for the adjustment

procedure. This routine is normally not run unless the appropriate section

sense switch is on. The singleshots that can be adjusted via this routine
are:

1. Head condition

2. 400 ns index and delta 400 ns index

3. Control tag

4. Upper and lower 16 ms singleshots for recalibrate timeout.
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(3) INTEGRATED 1403 ATTACHMENT MICRODIAGNOSTIC
(*400, *410, *420)

The printer attachment microdiagnostic exercises and tests the 1403 attach-
ment and control circuits. The test is designed to check the hardware logic
used for printing and performing carriage operations. Mechanical functions
are also exercised.

The microdiagnostic program consists of three groups of routines:

The first two groups include the dynamic, non-printing, fault-locating
tests. The CE transfers the current limit switch (a CE aid) so prirting is
suspended. This prevents the possibility of print magnet coil damage due
to an existing defect. These groups check all the basic attachment and
control circuits such as status generation, timing circuits, buffer and buffer
control, PCC and subscan control, and checking circuits.

The third group of routines is executed for a more rigorous exercising
of the mechanical and electronic units. In these routines, printing and
carriage operations are allowed to occur to exercise all printer functions. This
group includes carriage exercising routines and a print routine.

The error message scheme for these routines consists of basic error
information printed via the 1052, with reference to the microlisting for
more extensive fault locating and troubleshooting messages. In some cases,
oscilloscope sync point information is included in the error messages to
facilitate trouble analysis with an oscilloscope.

(4) INTEGRATED 2540 CARD READ PUNCH MICRODIAGNOSTIC
(*500, *510)

The 2540 microdiagnostic operates under control of the microdiagnostic
monitor to perform comprehensive tests of logic circuitry for the Integrated
2540 attachment as well as much of the device circuitry. The first part of
the test (*500) includes various dynamic routines designed to exercise and
test control and attachment circuits at computer speed. This allows a rapid
checkout of the majority of reader-punch circuits. Some of the functions
tested are:

Basic data flow and branch registers (RS, DS, RPS, RPD1, RPD2, RP1,
and RP2)

Circuitry for manual operations and card feed path handling

Status and error-checking circuits

Basic data handling ability of attachment (includes shift and address
registers for all cycles for both reading and punching).

The second part of the test (*510) includes routines that exercise the
mechanical functions as well as the attachment and control circuits. This part
of the test identifies brush failures by row and column. Punch feed read is
also exercised. Also, card punch data-oriented problems are detected and
identified.

(6) SYSTEM/360 CHANNEL MICRODIAGNOSTIC (*600)

This microdiagnostic program is executed in the monitor environment

to test the System/360 channel. These routines are designed to test the
channel circuitry to ensure that it can generate and respond to all standard
1/0 interface signals. Failures cause a branch to the microdiagnostic moni-
tor for error message printout and looping facilities:

The first routine tests that all channel registers (GD, GS, GI and GT)
can be reset correctly. The microlisting describes the correct reset of these
latches, and includes a summary of the register position functions. Also
tested are the channel diagnostic latch for correct set and reset, the CPU-
to-external line for correct function, and the channel mode circuit for
correct operation.

The second routine checks the bus-out and bus-in lines (all bits), and
the tags-in lines (request-in, operational-in, status-in, service-in, select-in,
and address-in).

The third routine checks the tags-out latches for correct set and reset.
This includes the operational-out, the select-out, the service-out, the
command-out, and the address-out latches. This routine simulates failure
conditions that could erroneously raise a tags-out line to determine correct
circuit operation.

The fourth routine checks for correct operation of the service-in and
status-in circuits. The microdiagnostic program checks that these lines fall
in correct response to the service-out and command-out lines being raised.
In addition, the correct operation of the channel 1 interrupt latch is deter-
mined.

The fifth routine checks the suppress-out data chain, channel ID, and
buffered-device latches for correct operation. Direct set and reset responses
are checked, as well as the function of these latches in response to other
circuit functions.

The sixth routine checks the burst latch, the initial selection latch,
and the low and high priority trap circuits. Correct trap requests are simu-
lated and the circuit responses checked. An incorrect trap request causes a
branch to the monitor so an error message can be printed.

The seventh routine checks for correct function of the channel parity
circuits.

Additional routines are provided to facilitate diagnosing interface and
1/0 device failures. These include:
a) Check Sel-Out wrap around to Sel-In.
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1-1 (6/69)

b) ADDRESS response test

c¢) TEST I/0, complete initial selection of all possible device addresses.

d) Single cycle routine - command to a particular address and looping
capabilities

(6) INTEGRATED COMMUNICATIONS ATTACHMENT
MICRODIAGNOSTICS (*700, *710, *720, *730)

*700 This microdiagnostic operates under control of the microdiagnostic
monitor to test extensively the ICA base hardware. The test performs
microprogram trapping, line adapter addressing, and extensive checkout
of the CPU to ICA interface.
*710 This microdiagnostic operates under control of the microdiagnostic
monitor to test the start/stop EIA and telegraph line adapters. The test
performs an extensive checkout of line adapter addressing and trapping.
Transmit and receive trapping and clocking are checked on all adapters.
*720 This microdiagnostic operates under control of the microdiagnostic
monitor to test the binary synchronous line adapter. Some of the functions
tested are the 1- and 3-second time delays, TRCR ring controls, transmit
and receive, Aserdes and B-serdes register advancing, SYN character encode
and decode, and SYN character count insert.
*730 This microdiagnostic operates under control of the microdiagnostic
monitor to test the automatic calling feature. The diagnostic checks to
determine that the external autocall unit has power on. If it has power on,
an extensive checkout of the base ICA to autocall feature interface is
performed.
The ICA microdiagnostics require a line adapter definition table that is stored in
program storage location starting at 25C0. The format of the LDT table is
explained in detail in routine ZAO1, which is contained in coreloads *700, *710,
*720, and *730.

(7) INTEGRATED 2560 MICRODIAGNOSTIC (*800, *810, *820)

This microdiagnostic is provided with the Model 20 Mode feature when a
2560 MFCM is included in the configuration. It is executed under monitor
control and tests the 2560 attachment logic in the 2025 without exercising
the 2560.

The first part of the test, *800 and *810, includes various dynamic
routines that exercise the attachment circuits at computer speed. The
routines use print latches, diagnostic hardware, and an internal diagnostic
configuration to allow a rapid checkout of the majority of the attachment
circuits.

Some of the functions tested are feed CB lines, motor ready, data buffer
read controls, and data buffer punch controls. Read compare is checked by
forcing read checks.

Other tests check the data buffer by exercising various punchbit
combinations with external bus-out bits. Punch compare is tested by
forcing read checks.

Feed cell inputs are checked by exercising punch feed select lines.
Secondary select controls, feed cell dark latches, punch push controls,
feed check latches, and attachment controls are also tested.

If the print feature is installed, the print control circuitry is tested.

The print feature tests are bypassed automatically if the feature is not
installed.

Singleshot adjustment routines, motor ready time delay testing, and
manual intervention routines are included in *820.

Generally, the four sections should be executed sequentially although
the capability exists under monitor for separate execution.

(8) INTEGRATED 2560 ICR MICRODIAGNOSTICS (*E90)

This is a nonmonitor microdiagnostic that provides 2560 tests corresponding
to the following System/360 Model 20 ICR tests:

Speed calibration

Feed CB’s and feed clutch

Magnet control and feed CB flip latches - primary
Magnet control and feed CB flip latches - secondary
Primary feed (print and non-print)

Secondary feed (print and non-print)

Feed flip latches (print and non-print feature)
Punch pusher - primary

Punch pusher - secondary

Punch and print CB’s (modified for geneva drive machines)
Feed check diagnostic - Note 1

The above routines check for proper operation of the 2560 by measuring
timing impulses and comparing them against a tolerance table. Test results
are printed out on the 1403 printer with provisions for printing out on the
1052 printer keyboard when the 1403 is not available.

Note 1: This is macro test ICR125 run under *E90 diagnostic coreload.
It includes the cycle delay feature.



CARD-FAULT LOCATION

All of the microdiagnostic programs are designed to find a failing card by
cross-referencing an address to a listing of suspect card locations. This
listing is provided as a separate document for resident and nonresident
nonmonitor-controlled programs. For monitor-controlled microdiagnostics,
the suspect card location or locations are printed on the 1052 console
printer for each error. However, the integrity of the card-fault-location
information can be assured only if:
1. All microdiagnostics are executed in the sequence shown in the Diagnostic
Strategy Diagrams
2. All parts of multiple part programs are executed in sequential order
(example for 1403 Printer; *400 must be executed, followed by *410
and then *420).
3. The first error encountered is corrected before proceeding to subsequent
routines or sections of the microdiagnostics.
As an assurance against inadvertent failures caused during a repair, it is
considered good CE practice to re-execute all parts of multiple-part programs
before the system is returned to the customer.

MICRODIAGNOSTIC PROGRAM AND HARDWARE CONCURRENCY

The resolution and fault-locating capabilities of the microdiagnostic pro-
grams can be assured only when they are concurrent to the system hardware.
Therefore, it is considered good CE practice to verify the EC level of each
program before execution.

ALD logic pages AAOOO through AAnnn provide the cross-reference
information for each program and the associated system hardware. Refer
the EC level of each program to these charts for each of the Diagnostic
Program Package modes as follows:

1) Cards

EC level is punched in columns 36-41 of the first card of each section.
2) Tape or Disk

Nonmonitor-controlled sections (*100, *110, *1C0).

EC level (last four digits in hex form) is stored in control-storage location

0ECO.

Monitor-controlled sections.

EC level (last four digits in decimal form) is printed on the console
printer as part of the operator message when each section is loaded
(refer to Diag 1-1 P3 for example).

LOADING AND USING THE DIAGNOSTIC PROGRAM PACKAGE

Set the console switches ABCD as follows (switches A and B must be set
the same):

Switches AB = CC CSL from channel
Switches AB = EE CSL from Integrated 2540
Switches AB = FF CSL from Integrated 2311
Switches AB DD CSL from Integrated 2560
Switches CD = actual unit address (when using a device on the
channel (AB=CC) for file (AB=FF))
a. DPP (Diagnostic Program Package) on cards
1. Place the microdiagnostic program decks in the reader in the following
sequence:
Note: For bootstrap listing, refer to Vol. 1 of ALD’s.

Bootstrap

Nonresident CPU

1052 Nonresident
Micro Monitor

Micro Monitor Sections

2. Use the Diagnostic Strategy Diagrams and execute the microdiag-
nostic programs in the sequence indicated; setup and execution
instructions are provided on the diagrams.

Note: Once the monitor has been loaded, the 1052 prints system
configuration information. When this printout is complete,
set switches ABCD to 0000 and press the CPU Load button.
This initiates loading the next section. When the next section
is loaded, the card reader stops. Press SYSTEM RESET and
START to execute the section. If the section executes without
error, the console printer prints T and, if monitor sense switch
5 is on, the next section loads automatically. Refer to the
procedure for using Monitor Sense Switches (Diag 1-1 P5).
The next section can be loaded at any time by pressing STOP,
setting switches ABCD to 0000, and pressing the CPU load
key.

Allymicrodiagnostic card decks have a core load index number
punched in columns 73-76. The sequence number within the
deck is punched in columns 77-80.

It is possible to load the entire microdiagnostic package sequentially.
Refer to the Diagnostic Strategy Diagrams for specific instructions
on how to perform a sequential microdiagnostic load and run.

When executing microdiagnostic program sections under monitor, it
may be desirable to remove sections already executed and stacked in
the 2540 or 2560, and to load additional sections. This can be imple-
mented by setting console switches ABCD to FFFF and pressing the
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console load key. Then follow the instructions printed on the console
printer.

Note: The same message will print when the reader is out of cards
and the load key is pressed with console switches ABCD set
to 0000.

b. DPP on Magnetic Tape

1. File protect the DPP tape and mount on tape drive.

2. Set CPU Console switches CD to tape drive address.

3. Press CSL key to load the CPU Non-Resident Microprogram.
Follow the test sequence in the strategy diagrams at the successful
completion of the CPU nonresident microprogram, press START
to load the 1052 microprogram.

4. At the successful completion of the 1052 NONRESIDENT MICRO-
PROGRAM, press the load key to load the Monitor.

5. The following options are now available.

(a) Execute all sections in sequence as shown below:

*200 - CPU Features (Storage Protect & Interval Timer)
*300 - 2311 Part 1

*310-2311 Part 2

*320-2311 Part 3

*400 - 1403 Part 1

*410 - 1403 Part 2

*420 - 1403 Part 3

*500 - 2540 Part 1

*510 - 2540 Part 2

*600 - Channel

*800 - 2560 Part 1
*810 - 2560 Part 2
*820 - 2560 Part 3

Set the CPU console switches ABCD to 0000. Press CPU load
key. The first program will load and this message will be
S(XXXX) where XXXX is the program number;
0200 STOR PROT DIAG
Press START to execute the program. (At the successful execution of
the program, the console printer will print a T and the next program will
load automatically if monitor sense switch 5 is on.)
The preceding sequence is repeated through all programs.

(b) Execute selected programs in (a). Set the CPU console switches
ABCD to 0XXX, where XXX is the number of the program;
300, 310, 400, 500 and 600. Press the CPU load key. The pro-
gram will load and the message as in (a) above will be printed.
Press the start key to execute the program.

Note: Read backward operations are not possible with 7-track
tape, therefore rewind to the load point. Set switches
ABCD to 0100 and rewind tape. Press start key to
execute the program.

(c¢) Load System/360 Emulator
Set the CPU console switches ABCD to OE60. Press the CPU load
key; then load the customer program.
(d) Load System/360 Model 20 Emutator
Set the CPU console switches ABCD to OE20. Press the CPU load
key; then load the customer program.
c. DPP on the 2311 Disk File
1. Mount the disk pack on the 2311 disk drive.
2. Set CPU console switches CD to the 2311 disk drive address.
3. Repeat instructions 3 through 5 under DPP on Magnetic Tape.

Monitor Sense Switches

To set any of the monitor sense switches (excepting 8 or 9, see note 1), place
the CPU into process mode and press the alter/display key. Enter SC X,X,X,
X, X,X,......on the 1052 printer Keyboard, where X is the representative
character on the keyboard to cause setting of the corresponding sense switch.
The keys identifying the sense switches may be pressed in any order. Press
the EOB key on the 1052 at the end of the SC message entry. Press the start
key on the CPU to get out of alter/display function.

To reset any of the microdiagnostic monitor sense switches, place the
CPU into process mode and press the alter/display key. Enter RC X,X,X,X,
....... on the 1052 printer Keyboard, where each X represents the correspond-
ing sense switch. The keys identifying the sense switches may be pressed in
any order. Press the EOB key on the 1052 at the end of the RC message
entry. Press the start key on the CPU to get out of the alter/display function.

Following is a summary of the microdiagnostic monitor sense switch
positions and their meanings. All switches are off following a monitor load,
monitor initialize function, or if reset by a reset instruction. Pressing
SYSTEM RESET, or loading a new section does not affect the setting of the
monitor sense switches. The monitor sense switches are located at control
storage address O3BE.
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Monitor Sense Switch No.  State  Meaning

0 off Normal mode
On Suppress all messages
1 Off Normal mode
On Print only error messages
2 Off Halt on error
On Continue after error
3 Off Normal mode
On Print only section 1D, routine
number, and BAL address
4 Off Print full error message
On Print only * on error message

5 (See Note 1) Off Manual Mode
All routines are initiated. Monitor
halts after loading each section.
Monitor halts after executing each
section. (If start button is pressed,
section is executed again) Sections
halt after issuing setup instructions
(See Note 1).

On Dynamic Mode

Sections are loaded and executed
sequentially under monitor control.
Tests requiring manual intervention
(*420 - routine 70, *510 - all routines,
*600 - routine 11) are not run.
Sections do not halt after issuing
setup instructions (See Note 1).

7 Off Normal Mode

On 80-80 card to tape from card reader

used to load monitor to tape ad-
dress XX (hex) specified in auxiliary
storage 008D. Set switches ABCD
to FFFF,press LOAD and the 1052
prints a message to load the card

reader.
8 Off Normal mode
} Note 2 On Loop section
9 Ooff Normal mode
On Loop routine
6,A,B,C.D.E,F Not used

Note 1: The setup necessary is as follows: Interval Timer Test:
Toggle switch on. Printer tests: CE carriage tape on,
T-casting closed, no forms check, 6line neutral, and
current limit switch in limit position.

Note 2: Monitor Sense Switches 8 or 9 should not be set on by
using alter/display or erroneous looping can result.
These switches must be set as described under the
following headings:
Section Sense Switches
Select and Loop a Routine

Section Sense Switches

The section sense switches do not have fixed meanings, but instead the
meanings are defined according to section need. If these switches require
manual setup, the console printer will print the sense switch definition for
this section.

To set any of the section sense switches, place the CPU in process mode
and press the alter/display key. Enter SS X,X,X,X,....... on the 1052, where
X is the representative character on the keyboard to cause setting the
corresponding sense switch. Press the EOB key on the 1052 at the end of
the SS message entry. Press START on the CPU to get out of the alter/
display function.

To reset any of the section sense switches, place the CPU in process
mode and press the alter/display key. Enter RS X, X,X,X.......on the 1052
printer Keyboard where X is the representative character on the keyboard
to cause setting the corresponding sense switch. Press the EOB key on the
1052 at the end of the RS message entry. Press CPU start key to get out of
alter/display function.

Alter/Display Function

The alter/display function works the same as that on the System/360
Emulator. Press start key once to get out of the alter/display mode
when finished.

System Reset-Start

Once a microdiagnostic section is loaded, press the system reset key and then
the start key on the CPU console to initiate execution of the section from
its starting point.
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Select and Loop a Routine

This method of initiating the loop routine function sets microdiagnostic
monitor sense switch 9 on automatically, and also allows selection of the
routine to be looped. Dial 01XX into the CPU ABCD switches, where XX is
the routine number to be looped. Press SET IC and the message “Looping
Routine XX will be printed on the 1052. Press START on the CPU to
start the looping function.

To exit a loop routine, press STOP on the CPU. To progress to subsequent
routines, reset monitor sense switch 9 as previously described. To select
another routine looping, dial another routine number and press SET IC
and START as before.

Select and Loop a Section

The capability is provided under monitor, to loop a selected section of the

microdiagnostic programs (*300, *310, *320, *400, *410, *420, *500,

*600) by setting monitor sense switch 8 on as follows:

1. Set console switches ABCD to O1FF (after the section has been loaded,
with monitor sense switch 5 off, or after an error stop).

2. Press SET IC.

To exit from a looping section, press the stop key and set monitor sense

switch 8 off.

Initialize Microdiagnostic Monitor Function

To initialize the microdiagnostic monitor, press the alter/display key and
type an “I” on the 1052. This restores all microdiagnostic monitor sense
switches to the normal state (all off).

Microdiagnostic Monitor Message Codes

The messages printed by the 1052 are identified by a code that prints to
the left of the message. These are defined as follows:

*

Section error message

$ = Monitor operator message (for your information)

| = Operator procedural error

Hor <= Unanticipated trap
When the microdiagnostic monitor has been loaded, the 1052 prints out

an operator message that identifies the features present on this particular
system. The 1052 prints a list of features and identifies with a Y’ those
features included with this system, and with an ‘N’ those features not
included with the system. Following are sample messages printed by the
1052.

$ MONITOR SYSTEM FEAT EVALUATION
*-MONITOR ASSUMPTION

2581 4 MEM=-48K
2582 Y STGPROT
2583 Y TIMER
2584%Y 60 CYCLE
2590 Y NTV 2540
2591*%Y PFR
2592*%N 51 COL
2593%N 1400
2595 Y NTV 2311
2596%N 1400
259A Y NTV 1403
259B%2 MOD 2
259C*N MCS
25A4 Y CHNL
25A9 Y NTV 2560
25AE Y NTV COMM

TO ALTER SYSTEM CONFIG MODIFY
ASSOCIATED FLAG BYTES IN PROG STOR.
REFER TO WW8A IN MAS LISTING FOR
INSTRUCTIONS

NTV COMM CONFIG INFORMATION IS
CONTAINED IN PROG STOR BEGINNING AT
25C0

Message at completion of microdiagnostic
Monitor CSL with system configuration not defined by input card.




¢ MOD 25 SYSTEM CONFIGURATION

2581 3 MEM-32K
2582 Y STGPROT
2583 Y TIMER
2584 Y GO CYCLE
2590 Y NTV 254C
2591 Y PFR
2592 N 51 COL
2593 N 1LO0OC
2595 Y NTV 2311
2586 N 1u4G0
259A Y NTV 1403
2593 2 MCD 2
259C N MCS
25AL Y CHNL
25A% Y NTV 25GC
25AE Y NTV COMM

TC ALTER SYSTEM COMNFIG MODIFY ASSOCIATED

FLAG BYTES IN PROG STOR. REFER TO WW8A I[N MAS
LISTING FOR INSTRUCTIONS
NTV COMM CONFIG INFORMATION IS CONTAINED

IN PROG STCR BEGINNING AT 25CC

Message at completion of microdiagnostic.
Monitor CSL with system configuration defined by input card.

S 0600 CHANNEL DIAG

Operator message at start of each section.

o
fe)

0200 20 25F8
TURN INTERVAL TIMER
START BUTTON.,  WHEN

SWITCH TO ON AND DEPRESS
DIAGNOSTIC 1S COMPLETE TURN

INTERVAL TIMER SWITCH TO CFF. THIS IS A ONE
TIME MESSAGE.

T

/ DO NOT HIT START-ROUTINE NCT IN SECTION

/ INV A,B SWITCHES

$ TO LOOP ROUTINE 03 PRESS CPU START

$ TO LOOP ROUTINE 05 PRESS CPU START

$ TO LOOP SECTION PRESS CPU START

$ TO LOAD NEW SECTION FROM NATIVE 2540,
DO NPRO AND MAKE READY WITH ADDITIONAL

SECTION(S).

General operator messages.

Diagram 1-1. Using the Diagnostic Program Package (Part 7 of 9)

|

Section and routine
number.
(Refer to microlisting)

Failing address

* 0600 03
AELGY|5016
AD1H2/ {4070
AE1J6/10006
AE1L2{|1835

\ Last four digitsof card

part number.
If 7xxx refer to ALD
card plug chart for
card part number

C9C

Gate, panel and card socket
of suspect card/cards.

Message for failure under Monitor.

Valid CSL and check sum

8229 OEB0 uLC1lu 0000

Check sum value in
control storage
( cs 0002 for E060)

Emulator(360) core load

E C level of core load

Invalid CSL and check sum

( Indicator on CPU turned on )

8229 0EG0 0Cly 0CO0
8229 OE60 0C1l4 4000<—Second line

prints only if
'- C.E, key is on.
Result of Exclusive OR

function.
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Creating the Diagnostic Program Package

The entire DPP is shipped in card form for all System/360 Model 25
systems. However, execution of the DPP can be enhanced by using the
disk file or magnetic tape capability where the system configuration
permits. These mediums not only simplify loading of microdiagnostic pro-
grams and the System/360 emulator but also expand their effectiveness
by providing an alternate means of CSL.

During installation of the system, the card decks should be transcribed
to disk or tape (obtained locally) as follows:

a. Disk DPP

Use FOFE (Revision level 3) to convert the DPP card file to the CE
Disk Pack (Both MACROS and MICROS). Refer to FOFE Users Guide.

Note 1: If the CE disk pack to be used was built with a previous level
of FOFE, it must be rebuilt completely.

Note 2: The diagnostic microcode chains from the file bootstrap to
*100 to *110 to the micromonitor. All four must be on the
CE pack.

Note 3: If it is necessary to put two emulators (or diagnostics) on
the CE disk pack having the same L.D. (i.e., *E60), this can
be accomplished by changing columns 75 and 76 of the
first card of one of the decks to another hex value (ie.,
*E61).

Note 4: Do not include *130 (Memory Diagnostic) or *¥E90 (2560
ICRs) in either the Disk DPP or the Tape DPP.

Note 5: Prior to building a DPP on a disk pack, program FFFO must
be run against that disk pack.

b. Magnetic Tape DPP

Either DEBE (if available) or the 80-80 card to tape function of the
micromonitor (*1C0) should be used to create the DPP tape from the card
decks. The System/360 Model 25 macrodiagnostics can be placed on
another tape by the standard procedure used for generating a diagnostic
tape.

Example: FOFF as defined in FOFF description in the maintenance
diagnostic programs manual for tapes, Vol. 01.

The procedure for using DEBE is as follows.
1. Mount reel of tape (obtain locally) and make drive ready.
2. Load the decks in the card reader in the following sequence.

DEBE or *1C0
Channel Bootstrap Card
*100 CPU Nonresident
*110 - 1052 Nonresident
*1CO0 - Diagnostic Monitor
*200 - Storage Protect
*300 - 2311 Part 1
*310-2311 Part 2
#*320 - 2311 Part 3
*400 - 1403 Part 1
*410 - 1403 Part 2
*420 - 1403 Part 3
*500 - 2540 Part 1
*510 - 2540 Part 2
*600 - Channel
*800 - 2560 Part 1
*810 - 2560 Part 2
*820 - 2560 Part 3
Channel Bootstrap Card
*E60 - System/360
Channel Bootstrap Card
*E20 - System/360 Model 20
3. Make reader ready; press END OF FILE
. Select reader address on CPU console.
5. Press CPU load key.
The reader will stop about midway through DEBE. At this point press
the interrupt key to complete loading DEBE.
6. The console printer will then print this message:

N

ENT PROG ID - XX
Enter CT EOB from console printer keyboard.
7. This message will then be printed:

ENT ADDR OF OUTPT TAPE - MMAAA

Enter tape drive address EOB
Example 00181

8. At completion of card to tape operation, identify the reel of magnetic
tape as the DPP.

Diagram 1-1; Using the Diagnostic Program Package (Part 8 of 9)
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The procedure for using the 80-80 card to tape function of the micro-
monitor is as follows.
1. CSL the micromonitor (*1C0)
2. Set monitor sense switch 7 and store the tape address in auxiliary storage
008D.
Example: (Tape Address = 80)
a) Press the alter/display key.
b) Enter from the 1052, SC7 EOB.
¢) Enter from the 1052, AA 008D 80 EOB.
3. Set FFFF in the console switches and press CPU load key.
4. A message will be printed on the console printer describing the action to
be taken.

$ TO LOAD NEW SECTION FROM NATIVE 2540.
Example:DO NPRO AND MAKE READY WITH ADDITIONAL

SECTION(S). EOF ON.

. NPRO the reader used initially to load the micromonitor.

6. Load the decks in the card reader. The sequence of cards is the same as
described in step 2 under the DEBE procedure with the exception of the
DEBE deck.

7. Make reader ready; press END OF FILE.

8. Column 36 through 80 of the first card of each microprogram deck will
be printed on the console printer as that card is written on tape. This
printout can be retained as a record of the contents of the tape.

w

Example: 128500 DIAG---BASIC CPU OECO*1000-01

9. When the card-to-tape operation is complete, the same message as in step 4
will be printed on the console printer.
10. Identify the reel of magnetic tape as the DPP.

Note: If an I/O error is encountered with DEBE or the 80-80 card to tape
micromonitor function, the error will be indicated via a 1052
console printout. The respective procedure for generating the
DPP tape must be restarted at its beginning.

Macrodiagnostics

The following macrodiagnostics are included in the System/360 Model 25
field maintenance package. Descriptions and listings are provided in volume
40 of the logic binders. Those released previously and in common use on
other systems are indicated by an asterisk (*). Descriptions are not provided
for diagnostics released previously.

MONITOR

*1. DMA4 -3020
*2. Message Editor - 310A
3. Expansion section - E10B

This allows DMA4 to adjust itself and become more flexible if core storage

is available. The areas of increased capabilities are:

a. The number of UDT entries is expanded from 28 to 100.

b. A typewriter input language compatible with DMAS8 has been
incorporated.

c. System configuration can be set up by English language statements
in TXT cards.

d. UDT table can be set up via DMA4 or DMAS8 UDT cards.

e. Diagnostic information is available via console printer.

The expansion section adjusts itself with DMA4 according to the following

rules:

a. The expansion section is aborted if the proper level of DMA4 is not
loaded.

b. Typewriter input is activated only on systems having DM input device
identified as a 90.

c. The expansion routines are placed in 3000 - 3FFF on 16K systems not
having the DM editor (310A) loaded.

d. On 16K systems having the editor loaded, an option is given to the
user to maintain the editor and abort the expansion section or vice
versa.

e. The expansion section and tables will be located in 4000 to 4FFF
(thus preserving the DM editor if it is loaded) on systems greater than
16K. New diagnostic sections have been released for the integrated
attached I/O device. These sections require unique UDT entries:

1043 Printer 8F
2311 File 67
2540 Reader/Punch 8B

The program listing for DMA4 expansion provides explanation of the
status messages, instructions to operator, etc., that are pertinent to the
section.
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*EXTERNAL INTERRUPT/DIRECT CONTROL - 34E1 INTEGRATED COMMUNICATIONS ATTACHMENT
2311 Microdiagnostics
Physical Wrap Test
C675 File Function
C676 File Function To run the macrodiagnostic physical wrap tests (C4F1, C4F2, C4F3,
C677 File Function C4F4) a wrap connector (P/N 2543186) must be utilized.
C678 File Function This connector is to be installed on the I/O Gate (01E) in the
C679 File Function location of the lines to be tested prior to loading the macrodiagnostics.
C67A File Function Each connector has the capability to wrap two pairs of lines or just a
C67B File Scan single pair depending on the system configuration.
C67C 2311 Diagnostic Test
C67D 2311 Diagnostic Test Note of Caution: This wrap connector cannot be used with a terminal
control Type I telegraph board.
Macrodiagnostics
ID Number
SYSTEM/360 MODEL 20 MODE (2560) CBBO B%nary Synchronous Funct%on
CBBI1 Binary Synchronous Function
The following System/360 Model 20 MFT macrodiagnostics are available CBB2 B%nary Synchronous Funct%on
for execution in the System/360 Model 20 Mode to ascertain proper CBB3 B?“a’y Synchronous Funct%on
ystem prop
operation of the 2560 MECM. CBB4 B%nary Synchronous Funct%on
CBB5 Binary Synchronous Function
MFT 2041Ripple Read CBB6 Binary Synchronous Function
MFT 2042 Ripple Punch CBB7 Binary Synchronous Function
MFT 2043 Ripple Card Print CBB8 Binary Synchronous Function
MFT 2045 Ripple Read (Column binary) CBB9 Binary Synchronous Function
MFT 2061 Stacker Select CBBA Binary Synchronous Function
MFT 2062 Print Head Select CBBB Binary Synchronous Function
MFT 2072 1/0 Short Program CBBC Binary Synchronous Multipoint Function
MFT 2073 Read Error Last Card
MFT 2080 Speed Test ED60 Binary Synchronous diagnostics can request
MFT 2090 Read Adjustment test message from central BTAM control.
The following MFT test decks consist of data cards for use with the
MFT tests indicated: CBE!l IBM 1 Line Adapter Test
MFT 2031 Ripple Data Cards (for MFT 2041) CBE2 IBM 1 Line Adapter Test
MET 2032 Column Binary Data Cards (for MFT 2045) CBE3 IBM 1 Line Adapter Test
MFT 2033 Read Error Last Card Data Cards (for MFT 2073) CBE4 IBM 1 Line Adapter Test
MFT 2034 Read Adjustment Data Cards (for MFT 2090). CBES IBM 2 Line Adapter Test
ICR 125 test deck is designed to run under *E90 microdiagnostic CBE6 IBM 2 Line Adapter Test
coreload. CBE7 IBM 2 Line Adapter Test
**MFT2072 should be used only for 2560 problems. The least CBES TLG1 Line Adapter Test
number of commands that will bring on a failure should be CBE9 TLGI Line Adapter Test
generated. A unique sequence of commands may be generated CBEA TTY Line Adapter Test
to simulate the I/O program conditions that are causing machine CBEE Autodial Test
failure. Other devices (1403, 2501, 1442, etc.) may be operated
simultaneously with the 2560, if needed, to develop the failure. C4EE Multicom Configurator
C4EF Multicom 16K
C4F0 Multicom 32K
C4F1 IBM 1 Physical Wrap
C4F2 IBM 2 Physical Wrap
SYSTEM ENVIRONMENT TEST C4F3 TLG Physical Wrap
C4F4 TTY Physical Wrap
The SYST-M30-B system environment test is used by the customer C4F5 1050 Terminal Exerciser
engineer to exercise and test the system. This program is designed to C4Fo6 2740 Terminal Exerciser
allow the customer engineer to operate the System/360 Model 25 in a C4F7 1060 Terminal Exerciser
manner similar to worst case customer operation. The vigorous random C4F8 1030 Terminal Exerciser
internal and I/O exercising done by the program assures that intermittent, C4F9 TLG Terminal Exerciser
timing sensitive, or program-oriented troubles will be detected. The results C4FA TTY Terminal Exerciser
of this test are logged internally and are printed out automatically at C4FB 2780 Terminal Exerciser
frequent break points as well as being available at any time they are C4FC IBM 1 Autowrap
requested. C4FD IBM 2 Autowrap
The I/O units that this test can exercise are 2540, 1403, 1442N1, 1443, C4FE TLG Autowrap
1050, 2400 series tape units, and 2311 files. C4FF TTY Autowrap

Diagram 1-1 Using the Diagnostic Program Package (Part 9 of 9)
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3 v

Power on

Set check control switch
to PROCESS and turn
INT TIMER off

Press SYSTEM RESET

Yes Initial installation

r

CPU was shipped with *100
B core load (nonresident
CPU) in control storage

Stop
address in
CPU console
lights 3F00

Failures during installation
due to defective SLT cards
C will be minimal. From

here on use secondary
strategy (scoping, etc.)
rather than primary strategy
of card replacement

SO

Diag 1-3 P8

of the system

Diag 1-3 P7

System reset OK
(Note 1)

CSL of DPP
possible only from

Yes

Diag 1-3 P6

integrated 2540
{Note 2)

CSL of DPP
possible only from

Diag 1-5 a channel device

V.

2311 feature
on system

Diag 1-3 P9

Device used
for CSL

‘Micromonitor only
on cards

Place card decks in 2540

reader in this sequence:

{(a) Bootstrap

{b) Micromonitor

{c) Sections to be
executed

v

Diag 1-3 P2

Diag 1-3 P8

For CSL of nonresident microdiagnostics from cards, place
decks in hopper of reader at this point, in sequence indicated:

(a)
{b)

Bootstrap
Nonresident CPU

Diag 1-3 P9

Diag 1-6
Diag 1-3 P9 An obvious
Diag 1-3 P6 1/0 box or attach- Yes
D ment failure
No
CSL *100 nonresident CPU
> microdiagnostics (Note 3)
CSL light should turn off :
after successful completion j= == == — — — — — —
of CSL operation ! No
] CSL OK
E
Diag 1-3 P9 Yes
»> Execute *100 (execution
is automatic if CSL is OK)
(Note 4)
F CTRL STG
stop address in CPU
console lights
3F00
>
Diag 1-3 P2
Notes:
(1)  An OK system reset is indicated by all of (3)
G the following.
(a) No check lights
(b)  Manual light off then on
(c)  System light on then off
(d) CPU console lights for byte 0 is 00000000 and
parity bit is off,
(e}  No checksum error.
» (4)
(2)  DPP (Diagnostic Program Package)
Where alternate input devices are available, the complete
diagnostic program package should be kept in appropriate
form to use these devices for CSL.
The recommended order for using the alternate CSL capability is:
(a)  Disk
H (b) Tape
(c) Card

Diagram 1-3. Diagnosis Techniques Diagrams (Part 1 of 10)

1-3 (1/69)

(c) 1052
(d)  Micromonitor
(e)  Section(s) to be executed.

*100 can be looped by setting console switches A,B to 00
and pressing SYSTEM RESET.
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FES Y24-0086
v 2 v 3 v v 5 v 6
l T l Diag 1-3 P3

A

Replace or swap cards

indicated in error

message. (Replace in

order shown.) (Note 1)
»

Press SYSTEM RESET

and START
B

Same
Yes message as (A).
> (Note 6
Diag 1-3 P2)
All fault
Cc '°s33§§%§§ rgf Card swapped or
replaced replaced
Diag 1-3P3
Replaced

Error
message
printed and machine

stopped

Card swapped or
replaced Replaced

Swapped

Set up monitor as follows

> XX (in 01XX) is 1. Monitor sense

routine in which error

. . switch O on
occurred, printed in
console message. switch 2 on

See Diag 1-1 part 6
for micromonitor
messages

3. Set console switches
ABCD to 01XX

]

|

|

i ;

| 2. Monitor sense
|

|

|

|

{Note 1)
D 4. PressSETIC
Wait for console printout
» Press START. (Initiates

continuous loop from
start of routine to
detected error)

|

Refer printout stop

E address to

microlisting. Determine
the test in the
microlisting that is
detecting failure. Read
and understand
description and test

» that is failing

Set microinstruction
address in address
switches on console
panel.

F Use match hubs on CE
panel to create scope
sync

Return card to original
socket

Press SYSTEM RESET
and START

Same

error message
as (A). {(Note 6
Diag 1-3 P2)

Yes

Replace bad card

Press SYSTEM RESET
and START

Error

message Yes
printed and machine
stopped
S

No Diag 1-3 P3

Scope and repair

»
G
»
Notes:
H (1) Use these guidelines with the card fault list:

(a) If number of suspect cards is 12 or less, replace all
cards in order shown.

(b) If number of suspect cards is more than 12,
replace the first 12 in order shown, then go to
secondary strategy.

® Diagram 1-3. Diagnosis Techniques Diagrams (Part 4 of 10)

f
Pt

Return system to
customer

Reload emulator (if
required)

BB

Diag 1-3P5

2025 FEMDM (1/69)
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v 2 v

Macrodiagnostics (Note 1%&;‘;&3 oF

3 v

Diag 1-3 P2

Execute

model 20 mode
MFT/ICR

No

Load 360 emulator

system environment

System

Load model 20
mode emulator

Execute MFT sections

No

Execution OK

Diagnose error
messages and repair

J

Execute ICRs (*E90)

l.oad and execute
*E90 (Note 2)

No

Execution OK

ICR 125 macro
is executed under

-
|
|
| *E90

Yes

1

Refer to ICR
descriptions and repair

D environment
Load DMA4 Load system Load model 20
environment programs mode emulator
Execute macrodiagnostic Execute system
» section or sections environment programs
Yes Yes
Execution OK,
E Diag 1-5
No Diag 1-3 P4
Diagnose error _Interpret results
messages and repair and repair
’ -+
Load and execute
customer program
F
Customer program
OK
> Diagnose and repair
( Fill out PAIR )
G
>
Notes:
(1) Macrodiagnostic programs are provided only
H for 2311 and channel attached 1/O devices

under 360 emulator.

(2} Microlisting for routine NAAB provides instructions

for executing *E90

Diagram 1-3. Diagnosis Techniques Diagrams (Part 5 of 10)

1-3 (1/69)
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v 2 v 3 v 4 v 5 v 6
Diag 1-3 P1
A
No
A checksum problem
(Note 2)
Diag 1-3 P7
> No Checksum
value in core match
CSL deck checksum
B
No CTRL storage
locations 0000 and
O00E-O0FE
correct
Qorret.:t checksum Correct bad locations
value in core
»
Reload emulator
- CSL light should turn on
then off for a successful
l CSL operation
No
Cc
Diag 1-3 P10
Diag 1-3 P2
I B ] Diag 1-3 P8
Diag 1-3 P7
Diag 1-3 P1 Yes
» System reset OK —
(Note 1)
Return system to customer
D Yes Checksum OK
(Note 2)
Diag 1-3 P7
> Yes
Emulator deck OK
No
E Restore emulator deck
» Reload emulator
\ No v
Checksum OK
F (Note 2)
Yes L ' Diag 1-3 P1
Load and execute
| customer program
No
Customer program OK
G
) Diag 1-3 P1
Fill out PAIR
>
Notes:
{1} An OK system reset is indicated (2) A bad checksum is indicated
by all of the following- as follows.
(a)  No check lights
(b) Manual light off then on CE key off - Stop with console checksum light on
{c)  System light on then off :
H (d) Byte O in console lights is CE key on - Two line printout on console printer.

@ Diagram 1-3. Diagnosis Techniques Diagrams (Part 6 of 10)

00000000 with parity bit
off.
{e)}  No checksum error.

(Refer to example on Diagram 1-1 P7,)

2025 FEMDM (1/69) 1-3
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v

v 3

Diag 1-3 P86

Control word
or memory data

No

lights on

Scan storage

No

Refer to memory (BSM)
maintenance strategy,
Diag 1-100

Storage scan OK

Yes

Set mode switch to MS
ADR STOP. Set stop
address at OF2A

Press SYSTEM RESET
and START to execute
BDIA

Address match
OF2A

Turn switch to PROCESS

Diag 1-3 P1

Clock off light
on (CPU console}

Yes

Note:
(1)

Refer actual address to card fault list

displayed in byte 0 and 1.

Use these

guidelines with the card fault list:

(a) If number of suspect cards is
12 or less, replace all cards in

the order shown.

(b)  |f number of suspect cards is
more than 12, replace the first

12 in order shown,
secondary strategy.

then go to

Set mode switch to W.
(Displays M-register
address)

Press START to single
cycle through loop.
Record addresses

Refer lowest address to
card fault list

Replaced

Yes

Loop
address on list

Yes [~

Replace or swap cards.
{Note 1)

Press SYSTEM RESET

Yes

Card swapped or
replaced

Swapped

Replace bad card

S

Diag 1-3 P6

Address match OF2A

Stop word address
changed

All cards on fauit
list changed

Yes

Refer to BDIA microlisting
Block off microprogram
starting at 0242 by using
console address switches
and mode switch on MS
ADR STOP. Locate failure
and repair

Refer to BDIA card
fault list for stop word
address in the console
lights. (Note 1)

No

Stor adr light

or DR7 on

No

Stop word address
on fault list

Yes

Replace or swap card(s)
on fault list (Note 2)

Press SYSTEM RESET

All cards on fault

list changed

Address match OF2A

Stop word address
changed

Card swapped or
replaced

Swapped

Replace bad card

Refer to BDIA
microlisting

on list

Stop address

Repair, using
microlisting instructions

Yes

Replaced

O

Diag 1-3 P6

® Diagram 1-3. Diagnosis Techniques Diagrams (Part 7 of 10)

1-3

(1/69)



Diag 1-3 P1

Form Y24-3529-0
FES Y24-0086

A
System light off and No
manual light on
> Set mode switch to W.
(Display M-reg address)
Refer to microlisting
card fault list for stop
word address in console
lights (Note 2) Press START to single
B cycle through loop.
Record addresses
Refer lowest address to
card fault listing
»
Stop word address No o No Apaddress
on fault list 1 on list
C
Yes Yes
> Replace or swap cards
on list {Note 3)
Replace or swap cards Set mode switch to
on list {(Note 3) PROCESS. Press SYSTEM
D RESET to repeat the
loop
Press SYSTEM RESET
to repeat the loop
» Address in console
lights 3F00
Address in console No
lights 3F00
Stop word address
E Yes Stop word change
address change
»> Replaced
Card swapped or All cards on fault
replaced list changed
All cards on fault
Swapped list changed
F Refer to microlisting
Stop word address No . Replaced 4%’”3“‘ or
> on microlisting replaced
Yes Swapped
Repair, using Refer to microlisting.
Replace bad card microlisting Block off program with Replace bad card
instructions mode switch set to MS
G ADR STOP and repair
(Note 1)
>
Note: (1) Set check control switch to DISABLE
to clear a toop for scoping. Press START. l B l
(2) Refer to Diag 1-3 P7. Note 1.
(3) Use these guidelines with the card fault list: Diag 103 P6
(a) If number of suspect cards is 12 or less,
H replace all cards in the order shown.

(b) If number of suspect cards is more than
12 replace the first 12 in order shown,
then go to secondary strategy.

® Diagram 1-3. Diagnosis Techniques Diagrams (Part 8 of 10)

2025 FEMDM {1/69) 1-3
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FES Y24-0086
v 2 v 3 v v
Diag 1-3 P1
A. CSL micromonitor
: ! (Note 3)
>
Diag 1-3 P1
Alternate
DPP CSL capability
(Note 2)
B
Alternate
No CSL capability
CSL micromonitor for the DPP
from alternate device (Note 2)
> CSL nonresident
CSL OK microdiagnostics from
(Note 1) alternate device
bi No
iag 1-3 P2 ¥ Y No cSL OK
c {Note 1)
Press SYSTEM RESET
and ALTER DISPLAY
1052 .
> proceed and Yes Diag 1-3 P1
alter/display lights A

on

Display control storage
D ) 00FC and OOFE, Compare
i to emulator listing.

Display BCPL routine
from console printer key-
board and compare to
microprogram listing

T

Correct BCPL micropro-
gram from console printer
keyboard

s

Display BCPL microwords
002C — 0060 and correct
errors

> Microprogram No Diag 1-3 P1
correct l
Refer to hand load section
of BCPL microprogram
listing
Disptay microwords i
E 0010 — G02A Enter microprogram for
appropriate CSL device
from console switches
Set mode switch to
PROCESS
»
\ Diag 1-3 P1
Microprogram No
E correct |
Correct BCPL microwords
0010 - 002A from console
switches
>
CSL device on Yes
channel
G
CSL device Yes
integrated 2540 ‘l
Display BCPL microwords
0062 - 007E and correct
errors
» Display BCPL microwords
0080 - 00AA and 00E2 -
0O0F4 and correct errors
H Set mode switch to
PROCESS
Diag 1-3 P1

® Diagram 1-3. Diagnosis Techniques Diagrams (Part 9 of 10)

1-3 (1/69)

Notes:
(1)

(2)

(3)

CSL light should turn on then off
for a successful CSL operation.

See Diagram 1-3 P1, Note 2.
If micromonitor is only on cards,

load micromonitor deck preceded
by boot strap cards, in 2540 reader.



v 2 v 3 v
Diag 1-3 P2

Form Y24-3529-0
FES Y24-0086

v 6

Clock on light No
off (CPU console)
Set mode switch to W and
display M-register address
Refer to card fault list I
> for stop word address in 5 i
. Press START to single
console lights (Note 2) cycle through loop. Record
addresses
Stop word No Refer lowest address
B address on fault to card fault listing
Iis/
Yes
No Loop address
on listing
Replace or swap cards on
> list (Note 3)
| Yes
Press SYSTEM RESET
to reexecute Replace or swap cards on
listing (Note 3)
c 1052 |
auto section No
completed OK. Set mode switch to
(Note 4) PROCESS, Press SYSTEM
RESET to reexecute
Yes Stop word
» address changed
1052
auto section
All cards on completed OK
- fault list (Note 4)
changed
Stop word Yes
D Card swapped Replaced address changed
or replaced Refer to microlisting
for *110 All cards on
Swapped fault list
changed
> Stop word No
Replace bad card address on B
microlisting
Use instructions on ‘
E listing and repair Replaced Card swapped or
replaced
Refer to microlisting for
*110. Block off program Swapped
with mode switch set to
MS /,\DR STOP and Replace bad card
> repair (Note 1)
Notes:
(1) Set check control switch to DISABLE to create a B
loop for scoping. Press START
F (2)  Refer to Diagram 1-3 P7, Note 1 Diag 1-3 P6
(3)  Use these guidelines with the card fault list:
(a) If number of suspect cards is 12 or less, replace
all cards in the order shown.
> (b) If number of suspect cards is more than 12, replace
the first 12 in order shown, then go to secondary
strategy. :
(4)  Refer to Diagram 1-3 P2, Note 5.
G
>
H

@® Diagram 1-3. Diagnosis Techniques Diagrams (Part 10 of 10)
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Diag 1-3 P1

CPU has’
resident 2540

No

microdiagnostic

» Refer to microlisting

for emulator being

used, (routines ER01-05)

1. Read instructions at
ERO1. (These apply
to dynamic routines
ERO1-3.)

. Press SYSTEM
RESET

3. Control address set

to start of routine
4, Press START

Stop aMN o
is in CPU console

CPU
has resident

channel
diagnostics,

have resident
2560 diagnos-

Refer to microlisting
for emulator being used,
(routines RZZ1-3)

1. Refer to microlisting
for starting address
and instructions

2. Press SYSTEM
RESET

3. Control address set
to start of routine

4, Press START

No

Routines
RZZ1 and RZZ2

executed OK

Follow instructions
in RZZ3 for 2560 read
cell test. (ICR 106)

Using
1052 output and

No

microlisting, determine
if 2660 is
oK

Yes

Diag 1-3 P1

No

lights 0148

Control address set to
E start address of ERO4.
Follow instructions in
microlisting for
execution

ERO4 executed

Y
A

correctly

Yes

Control address set to
F start address of ERO5.
Follow instructions in
microlisting for
execution

Refer to microlisting
for emulator being
used, (routines
DR01-03).

1. Note start and end
address of resident
channel routines
DRO1 and 02

2. Press SYSTEM
RESET

3. Control address set
to start of routine

4. Press START

Routines
DRO1 and DR0O2
executed OK

Follow manual
intervention instruc-
tions in microlisting at
start of routine DR0O3

DRO3 executed
correctly

Yes

> ERO5 executed No
correctly
Refer to microlisting.
Y Block off program
es with mode switch
set to MS ADR
G STOP and repair
Diag 1-3 PS5
>
Diag 1-3 P1
H Notes:

(1) DRO1 and DRO2 execute automatically; DR0O3 requires
manual intervention. |f DRO1 and DR02 execute correctly,
the CPU will stop at the point manual intervention is required
in DRO3: follow the instructions in the DRO3 microlisting.

® Diagram 1-5. Resident 2540, 2560 Channel Microdiagnostics

6

Form Y24-3529-0
FES Y24-0086
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Form Y24-3529-0
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v 2 v 3 \ 4 v 5 v 6
Memory Diagnostic Technique Diagrams

The following diagnostic strategy diagrams should
be used when troubleshooting a memory failure. Used
A with the operator’s console, these diagrams provide a
comprehensive diagnostic tool for locating and correcting
memory failures.

Use *130 Memory Microdiagnostic on systems with
two memory modules (more than 16K of program storage)
when the failure is occurring in only one of the modules.
The microlisting for *130 provides the necessary instruc-
tions for setup and execution of this microdiagnostic.

@ Diagram 1-100. Memory Diagnostic Technique Diagrams

2025 FEMDM (1/69) 1-100
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v 2 v 3 v 4 v 5 v 6

SCAN STORAGE

Mode switch to single cycle position

Diagnostic control switch to scan stor

Mode switch to process

Check control switch to stop (unless specified otherwise)
System reset

Start

o0 RwN =

LOAD PROG STORAGE

Mode switch to single cycle position

. ABCD switches to data to be stored [x1 X2X2X2 (Hex)]
. Diagnostic control switch to load prgm stor

Mode switch to process

. Check control switch to stop (unless specified otherwise)
System reset

. Start

NoorwN =

SINGLE ADDRESS SCAN (At Address 0000)

Mode switch to single cycle position

Diagnostic control switch to single adr ms

Mode switch to process

Check control switch to stop (uniess specified otherwise)
Set switches ABCD to address to be scanned

System reset

Control address set and start

v
No oSN

LOAD STORAGE (Control storage addresses 0000-00FE are accessed but contents remain unchanged)

Mode switch to single cycle position

ABCD switches to data to be stored

Diagnostic control switch to load stor

Mode switch to process

Check control switch to stop (unless specified otherwise)
. System reset

. Start

NooswN

Memory Diagnostic Technique Console Scan Procedure

MO M1

P 0 1 2 3 4l 5 6 7 P 0 1 2 3 4 5 6 7 Storage address register

Storage address

PO| O] 1 21 3| 4]5})6]7 PI| 8| 9|10 1112} 13|14 register (SAR) bits

SAR Bit 0=0 BSM No. 1 &
SAR Bit 0=1 BSM No. 2

! i

Y-line drive X-line drive

\ /\ /

7,9,10,11
* 12,13,14

M21 ALD's M21 ALD's
> MD322 MD302

Aux stor drive MD332 MD312
M2l ALD

MD401

2,345 3,6,7.8 1,9,10,11

M21 ALD's
MD442

MD452
> MD462 M21 ALD’s

MD472 mMD362
MD372

H M2l ALD's
MD402
MD412
MD422
MD432

Diagram 1-101. X-Line, Y-Line Decode Source and Memory Diagnostic Technique Console Scan Procedure

1-101 (1/69)
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Diag 1-103 P5

Diag 1-103 P9
Diag 1-103 P10

Entry from other
A than BDIA

> Set switches ABCD

to FFFF and set check
control switch to
DISABLE

Load storage

‘ Entry from BDIQ

Scan storage

/ Scan storage
Yes Memory data check
C \

No
1 Yes Jm'y data check
>
Set switches ABCD
to 0000 and set Address = 0000 Diag 1-103 P5
check control switch ress = tag 1-
Back to BDIA
to DISABLE or 8000
D No
Diag 1-103 P5
Load storage CHECK RESET
and START
| 4
Scan storage
SAR 0=0 problem in BSM 1
SAR 0=1 problem in BSM 2
E
Yes
Memory data check
1st stop addr, = 2nd
» stop addr.
( Back to CSL ’
Diag 1-103 P9
F Auxiliary storage
address
»
Diag 1-103 P10
No (control storage address)
Program storage
address
G
Diag 1-103 P2
Diag 1-103 P2
»
H

® Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 1 of 10)
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v 2

Diag 1-103 P1

&)

v 4
Diag 1-103 P4
Diag 1-103 P1
Set switches ABCD

to FFFF and set
check control switch

to DISABLE

Load storage

Scan storage

Memory da

\N

Y/

es

v

Address
indicates
same
X-line

Diag 1-103 P3

Log read out data Diag 1-103 P8
and address
Check reset and start
Failure pattern
established
No
Read out data blank
Refer to Diagram 1-101 for /
definition of X- and Y-line decoding Yes
Diag 1-103 P
Address Address Address ° °
indicates indicates indicates
same more than more than
Y-line one X-line one Y-line
but no Y- but no X-
line pattern line pattern
| L l l M l I N l
Diag 1-103 P3 Diag 1-103 P4 Diag 1-103 P4

® Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 2 of 10)
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Diag 1-103 P2
A Read out data blank o
i - or Y-line.
for single X- or Y-line SAR bit 1=0
Yes
> Diag 1-103 P2
Display a failing address
+ 4000 (hex)
Yes Y-line drivers
Data blank
B Refer to M21 ALD's
MD 402
. MD 412
X-line drivers X-line drivers X-line drivers MD 422
s MD 432
Refer to M2I ALD's Refer to M2I ALD's Refer to M2l ALD's MD 442
> MD 302 MD 322 MD 362 MD 452
MD 312 MD 332 MD 372 MD 462
MD 322 MD 472
MD 332 Note 2 Note 2
Note 2
Note 2
Cc it ’
Notes:
(1) These include: Swap cards
{a) Array solder connections
(b) Driver to array pin continuity
» (c) Contact and spring tension =
on array connector, Or program storage,
repeat procedure be-
(2)  Refer to Chapter 1 of 2025 FEMM ginning at Diag 1-103 P2 G.
for X-line and Y-line card locations. For control storage, re-
peat procedure beginning
at Diag 1-103 P5 B
D _
Yes o
Change in failure
pattern
>
Replace bad card. Diag 1-103 P10
More cards to swap
E
No
Check for open drive
line or diode
»
Yes Open drive line or
diode
No
F
Attempt to repair Check drive line
physical connections
{Note 1)
» No
2 BSMs
Yes
G Swap arrays and
try again
Problem switches No
to other BSM
> \ No
Repaired Yes
Replace array Replace array and gate
H > it

( Back to CSL ’

@® Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 3 of 10)

2025 FEMDM (1/69) 1-103



Form Y24-3529-0
FES Y24-0086

\4 2

Yes

3 \4 4 v 5
Diag 1-103 P2 Diag 1-103 P2
Diag 1-103 P6 Diag 1-103 P6
. . . -——— - ===
Determine which X-lines 1 Refer to Diag 1-101 for . .
are failing | definition of X-and Y- | Determine which Y-
I line decoding 1 lines are failing
L o]

]

For program storage,
repeat procedure beginning
at Diag 1-103 P2 G.

For control storage,
repeat procedure beginning
at Diag 1-103 P5 B.

Change in failure

Replace bad card

pattern

No

X-line drivers ALD pages |[ Refer to Chapter 1 of E Y-line drivers ALD pages
| 2025 FEMM for X-and
I Y-line card locations | MD 402
MD 302 L — MD 412
MD 312 MD 422
MD 322 MD 432
MD 332 MD 442
MD 362 MD 452
MD 372 MD 462
MD 472
Swap cards

X- or Y-line interaction

Auxiliary storage Y-line
drivers MD401

Diag 1-103 P10

Failing drive

array

Check for short between
drive lines

Short

If more than two drive
lines, diode matrix may
be at fault

-1

L

- ———— - -
Drive lines
use a common

diode

Check for diode short

Diode short

Replace shorted diode

( Back to CSL. )

™

Check for short between
one line and ali others

No

Isolate short to
logic gate or array

Attempt to remove short

Short r‘y

Yes

Replace array

< Back to CSL )

@ Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 4 of 10)

1-103 (1/69)

No
lines adjacent in s \
| 1
No
No

Diag

Yes
Short

™

Restart procedure

No

Area of storage
failure

1-103 P2

Diag 1-103 P10  Diag 1-103 P5



2 v 3 v

Diag 1-103 P4
Diag 1-103 P1

Data checks
confined to
a BSM

Yes

Il

Scan storage

4 v

Storage scan stop at address
0000 with memory data check

Diag 1-103 P1

Memory data checks Yes

in both BSM's

Memory data Yes

checks in BSM 1

Work on BSM 2

Work on BSM 1

Set check control switch
to DISABLE and perform
single address scan

|

Check -30V and -18V at
BSM board pins (Ref
M0999). Using M2| tim-
ing charts and starting

with read call, scope BSM
basic controls and interface

Correct problem

Set switches ABCD to
FFFF and set check con-
trof switch to DISABLE

Load storage and
press CHECK RESET

No

Memory data checks

Checks between

0000 to O0FE

Hand Load 0000 -
OOFE for selected
CSL device

< Back to CSL )

Diag 1-103 P1

® Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 5 of 10)

Form Y24-3529-0
FES Y24-0086

v 6

2025 FEMDM (1/69) 1-103



Form Y24-3529-0
FES Y24-0086

v 2 v 3

Diag 1-103 P2

Scan read out data not blank

Diag 1-103 P8

Y-line

Diag 1-103 P4

8 - 16K B sensing

A N
o
CTRL storage
Dropping a single bit
» Refer to control storage
listing for correct con-
tent; of failing addresses
B . . . No
Dropping a single bit
> An address patter >
established
X- or Y- line
Set switches ABCD to interaction
C FFFF and set check con-
trol switch to DISABLE
Load storage and
press CHECK RESET Diag 1-103 P4
>
Memory
data check in program Yes
storage
D
Ignore errors in control
storage 0000 - OOFE
>
Diag 1-103 P8
Establish address pattern
and failing data bit
E
24K or 32K\ No
program storage
> 0-8K 8- 16K
sensing sensing
. No
SAR bit14=0 SARbit14=0
F
Diag 1-103 P7
» 0 - 8K B sensing 0 - 8K A sensing 8- 16K A sensing
| J
s:
G Diag 1-103 P7
>
H

® Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 6 of 10)
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Notes:

v

(1) Do not swap out of the 8K
block of storage.

A Cable information
Date bits 0-8K 8- 16K
0,1,2 B1K4 B1J4
34,5 B1K5 B1J5

> 6,7,P0 B1L5 B1L4
8,9,10 B1M5 B1M4
11,12,13 B1P4 B1N4
14,15,P1 B1P5 B1N5

B

(2) Resistance Readings

For sense/inhibit winding

Black wire to white wire - 3.5
Black wire to blue wire - 3.6
Blue wire to white wire - 7.0 Q

(3) Refer to Chapter 1 of 20256 FEMM
for location of inhibit drivers for
different bits failing

v 4
Diag 1-103 P6

Swap sense/inhibit cable
for failing bit with cable
for another bit (Note 1)

Repeat scan (Either
storage scan or storage
load depending on pro-
cedure used to arrive
at this point)

No (problem in array)

Form Y24-3529-0
FES Y24-0086

v 6

Failing bit the same

Yes (problem on gate)

Replace sense/inhibit
cables to original
positions

Diag 1-103 P6

Swap inhibit driver
for failing bit and
repeat scan {Note 3)

Replace card

( Back to CSL »

No

Picking single bit

Picking single bit

Replace sense/inhibit

cables to original
positions

Check for open sense/
inhibit line (Note 2)

No
Open line

Determine which two
pins are associated with
failing bit. Refer to M21
ALDs MD 510 - MD 562

No

Set switches ABCD to

0000 and set check con-
trol switch to DISABLE
{Diag 1-103 P8, Note 1)

Check for short between
failing sense/inhibit line
and each X-line in array

Yes

section (A or B)

Load storage and scope
to troubleshoot problem

Short

No

Yes

Replace card B1F2
(inhibit decode gates)
and repeat scan

Failing bit the same

Set switches ABCD to
FFFF and set check
control switch to

DISABLE

Load storage and scope
to troubleshoot problem

® Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 7 of 10)

Check for open in

sense/inhibit winding

(Note 2) Bypass if
already done

Open

/

No

Yes

No A possibie

A

Repair

Replace array

2025 FEMDM (1/69)

1-103



Form Y24-3529-0
FES Y24-0086

v 2 v 3 v 4 v 5
Diag 1-103 P6
Notes:
(1) 1f PO or P1 are being picked,
set switches ABCD to 0101
A Diag 1-103 P2 (2} Refer to Chapter 1 of 2025 FEMM
Address Paﬁ?m for location of inhibit drivers for
can be established different bits failing
No PICKING A SINGLE BIT
> Set switches ABCD to
0000 and set check con-
trol switch to DISABLE
(Note 1)
Load storage
’ |
Scan storage
> Memory data
checks in program
storage
Ignore errors in CTRL
Cc storage 0000 - OOFE
Establish address pattern
and failing data bit
>
Picking bit No
throughout BSM
D
e e . Diag 1-103 P6
Swap inhibit driver
card for failing bit and
repeat Scan (Note 2)
>
No

Failing bit the same

1

Replace card

Refer to M2I ALD MD007
E for Z-resistor location.
Check wire connection and
meter for open resistor

Yes

Open resistor

Repair

Check for open line
from resistor to driver

’ ]

Repair if possible

® Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 8 of 10)
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2 v 3 4 v 5
Diag 1-103 P1
Program Yes
storage
address
Set switches ABCD
to FFFF and set
check contro! switch
Set switches ABCD to DISABLE
to FFFF and set |
check control switch
to D|SAB|iE Load prog storage
Load storage l
L Scan storage
Scan storage
Yes Memory
data check
Memory
data check
Set switches ABCD
to 0000 and set
check control switch
Set switches ABCD to DISABLE
to 0000 and set l
check control switch
to DISABLE Load prog storage
Load storage
l Scan storage
Scan storage
L Yes Memory
-t w check
Memory No
data check > No
Log data as reference
for future calls
Sipgle address Back to BDIA or CLS
failure
Di 1 Set check control
lag 1-103 P1 switch to DISABLE
and press CHECK
RESET
Press START
- ——
Vary -30V array Do not exceed -34.5V
voltage
L No Failure remains the
same
Check strobertiming and
if necessary adjust + 10 ns.
and check operating
temperature
No Failure remains
the same
Control
storage
address
Patch micro to bypass
error until array
arrives. Remember all
branching labels
Optimize BSM Replace array

@ Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 9 of 10)

6

Form Y24-3529-0
FES Y24-0086

2025 FEMDM (1/69) 1-103



Form Y24-3529-0
FES Y24-0086

\ 4 2 v 3 v 4 v 5 v
Diag 1-103 P4
Diag 1-103 P1

A

Set switches ABCD
to FFFF and set
check control switch

to DISABLE
>
Load storage
Scan storage
B
Memory No
data check
» Set switches ABCD
to 0000 and set
check control switch
to DISABLE
Auxiliary storage
address
[ Load storage
Diag 1-103 P1
Scan storage
Read out data blank
»
Memory No
data ‘V l
X X Single
Single Y-line Y-line or Y-line
D interaction Yes Log data as reference
for future calls
Refer to M2l ALD I .
MD401 Y-line interaction
> Replace line driver < Back to BDIA or CSL>
card
Q
. No
Failure remains Diag 1-103 P4
E
Q Back to CSL >
» Diag 1-103 P3
F
»
G
»
H

® Diagram 1-103. Memory Diagnostic Technique Diagrams (Part 10 of 10)

1-103 (1/69)



v 2 v 3 v 4 v 5 v 6

Power System Diagnostic Technique

Diagram 1-200 Power System Diagnostic Technique

2025 FEMDM (10/68) 1-200



Form Y24-3529-0
FES Y24-0086

4

Customer reported
trouble

YA161-A

Press power-on switch.

YA151-E
Power-h

v 2 v 3 v
A
>
Off
YA151-B
K1 picked
B
Suspect:

1. EPO switch pulled
2. Customer power

Observe status of
lights located in power
switch.

T T

White

switch lights

Diag 1-201 P3

failure YA161-E
3. Fuse 24 blown | Yes
» | 4 Mainline CB tripped Console power
check light on

c Check K21
Refer to system lagic
YA161

»
Try:
Connect a test ground
and touch K21-1
coil. If power comes
up, check out pick
circuit for K21

D

>

E

»

F

>

G

>

H

® Diagram 1-201.

1-201 (1/69)

Power System Failure Analysis (Part 1 of 3)

Diag 1-201 P2

YA161-E

Yes
Console power

check light on

Check the following:
1. 2311 motors not
running - CP2
2. 1052 motor not
running - Fuse 22
3. 2560 indicators
off CB8
4. 2560 motor not
running - fuses
6 and 7
5. Console logic
indicators off -
fuses 8 and 9
located in PS 13
6. 1403 motors not
running - check
a) cable shoe
connectors and
power plug are
properly
connected
b) CE switch closed
¢) T-casting closed
d) 60V power supply
fuse PS14-F1

Check fuses F30-F33
and F35.




Form Y24-3529-0
FES Y24-0086

v 2 v 3 v 4 \{ 5 v 6

Diagram 1-201 P1

A
Yes CB trlp' )
or thermal indicator
on
4
Abnormal failure; consult
your YA (Power) logics.
B
YA 161-B
Circuit bw CB light on
thermal indicator
>
Thermal Suspect:
light on CB tripped
Suspect:
Open thermal element
T
c Reset CB { The midpack power supply
| CBs will function for both
———— —— {overvoltage and overcurrent.
Check for defective : Refer to logic YA132. Be certain the associated
fan in fault area | Locate open area on TB19. power supply fan is
operating.
g - T
If PS9 CB trips, check l | To determine if the circuit
fuses F30, F31, F32 and | | breaker tripped because of
F33. | overvoltage or overcurrent,
| remove the amplifier card
| only. (Never under any
I condition remove the
D overvoltage card with the
l machine load connected.)
| If the circuit breaker
| trips with the amplifier
card removed, you can
I assume the power supply
> I is defective. If the circuit
breaker does not trip,
| you must determine if:
| 1. The PSload is
shorted
| 2. The PS voltage
| is properly set
E | 3. The ampilifier is
defective.
|
| If PS11 circuit breaker
| trips open the CE aid
| switch, reset the circuit
breaker and turn on power.
> |
If PS11 circuit breaker
| does not trip with the CE
aid switch, open check
for shorted hammer-driver
| coil.
|
F
I D ‘
Diag 1-300 P1
>
G
»
H

@® Diagram 1-201. Power System Failure Analysis (Part 2 of 3)

2025 FEMDM (1/69) 1-201



Form Y24-3529-0

FES Y24-0086

v

@ Diagram 1-201.

1-201

(1/69)

3 \4 4
Diag 1-201 P1

YA 161-G

K18 picked No

e

Yes

YA161-F
\ .

To check for pick status,
bmeasure voltage across coil
L

Suspect:
Missing voltage to voltage
sense group 1 (V/S 1)

K19 picked

YA161-G
\ No
K17 picked

Suspect:
Missing voltage to voltage
sense group 2 (V/S 2)

Yes

Suspect K17 points I

Replace K17
defective

Suspect all channel 1/0
units are not powered up

Power System Failure Analysis (Part 3 of 3)

T
| Refer to logic page
| YA181 and check voltages
| to sense card V/S 1

b

|
| Check for tripped circuit
I breaker CB3, 5, or 7.

| Check for blown fuse.

| F1-F5, F34, T7-F1,

| T1-F1,0r T1-F2

[

If all console indicators
are on and 1052 line spaces
continually, check F3

|r Refer to logic page YA181
| and check voitages to
{ voltage sense group 2 V/S2

! Check for blown fuse

| T1-F1 or F2. Check

| for tripped circuit breaker
CB4 or CB6. Check
status of K12 and

| K23 - should be

| picked
—

!
| Check for blown

| fuse T7-F1 if com-
| munication and/or
| 2560 feature is in-
| stalled on machine

L

Check EPO relays
K25, 30, 35, and

40 to be certain
they are in a pick
condition

Check that all 1/0
unit cables are se-
quentially plugged
and TB6 properly
jumpered for correct
number of 1/0 units.

Ref: Logic YA 171

r——-—’-—-—'—'-————-——-————-———




A print check with print
ready off can indicate a
coil protect check. If the
chain motor is not run-
A ning, this is an indication
of a coil protect check

i -201P
because this error would Diagram 1-201 P2

5

A print check with print
ready off may indicate a
coil protect check. Reset
the error and print

Yes Error occurs
drop the +60V. D immediately
L after reset
- em e - - - This indicates a solid coil
> , 1
Caution protect check, Operate

A bad hammer driver
card that is always on

the check reset key and
try to print again

may have been due to a

shorted hammer coil.
Swapping cards may result
B in damaging additional
hammer driver cards. The
problem causing position
should be positively
identified and checked

for a shorted coil before
full current printing is

» attempted.

Printing

Yes
occurs after the error

o is reset
This indicates that one

or more hammer driver

is on and cannot be

reset. Two methods
can be used to identify
the error print
positions:

1. Observe which
positions printed
on the form when

c the error was reset.

b s e e . o — = — — — — o o_— —

Open the current limit
switch to limit HD
current and attempt

to turn off the print
check light on the printer
with the check reset key

2. Open the current
limit switch, open
the T-casting,
remove the paper
and observe which
hammers are

Check reset

No

Reset the print check,
make the printer ready
and try to print again

No

No additional errors
occur. Problem is
intermittent and may

be due to a faulty
current sense reed relay.
The relay is occasionally
failing to pick

> protruding.

/

Yes

No

position indicated

The coil in the error
position is shorted and
cannot operate the
hammer. 1t will be
necessary to identify the
shorted position. Fuses
F30 and F31 control the
odd hammers and fuses
F32 and F33 control the
even hammers. Remove
the fuses and observe
which will allow +60V to
remain on with the
current limit switch in
the normal (ON)
position. See WP 221 and
WP 222 for the HD
positions controlled by
gach fuse

Determine why the
hammer driver is on.
The problem can be due
> to a failure on the
hammer driver card

or due to an improper
input signal to the
hammer driver. With the
current limit switch
open, the output of the
E hammer driver will be
at OV ifitison. Ifitis
not on, but another
driver is on, the output
will be at approximately

+6V. If no drivers are
on, the output will be

1t should not be possible

to reset the print check

because of one of two
conditions

1. The current sense reed
relay has failed and is
always closed even
though the current
should be below the
pick level due to the
current limiting
resistor.

2. One of the circuits in
the coil protect check
has failed keeping the
check latch on
erroneously

» at +40V. If the hammer

driver latch is on, the
test point will be at
0V. if the latch is off,
the test point will be
at approximately +6V.

The HD cards for the
indicated positions can
now be removed. To
determine the failing
card remove cards only
F with power off. Once
the failing card has been
defined, the current
limit switch can be
opened, and the output
of the HD observed to
determine the bad
circuit. The coil in the
failing position must be
checked and replaced if
shorted, because the
shorted coil can damage
another HD the next
time printing is
attempted.

No HD compare inputs
should be on. No addressed
» HD reset should be on. HD
reset should be at OV to
reset the HD. If power has
just been turned on, or
system reset given, the
PLBAR is 00 so that the
address lines on are X0 and
G YO. If a print line has just

been completed, the
PLBAR is 132 so that the
address lines on are X4
and Y16. No other address
combination should be on

@ Diagram 1-300. Coil Protect Diagnostic Technique (Part 1 of 2)

The alternate method of
determining which is

the shorted coil is by
measuring the resistance
from the output of the HD
to the +60V return. A
resistance of approximately
12 ohms is expected. A
resistance of less than 10
ohms is probably a shorted
coil

Form Y24-3529-0
FES Y24-0086

v 6

Yes

Diagram 1-300 P2

2025 FEMDM (1/69) 1-300



Form Y24-3529-0
FES Y24-0086

v 2 v

Diagram 1-300 P1

A If many positions indicate
as errors, the cause may be
Fuse F30, F31, F32 and/or
F33 being blown.

This should be indicated
by a power check light

Run diagnostic sections
*400 and 410

Error stop

If the error is fault-
located, replace the
cards listed.

Error stops can occur in
section *400 because of
the failure of an individual
HD or print position. Fol-
C low the instructions given
in the failing routine if the
replacement of the fault
located cards does not cor-
rect the problem

> Yes
Problem "ewy
No
D
Run routine WE70 in sec-
tion *420.
Note: Routine WE70 prints
2 blank lines followed by
the chain image pattern
>
Yes
Errors
E
No

Use the CE trap buffer
scan while running
customer program to
» identify the error
position. This will print
out 264 characters on
the 1052. Each two
character group will
represent the check
plane data for the 132
F hammer positions. An
A,B, or C will indicate
the failing position
caused by a hammer
driver being on when
it should be off

Take appropriate action
to correct the problem

Printing

Yes

occurs on line of
blanks

>
Error pw\(“
indicated
G
Error detected on Yes
line of blanks
>
The coil protect check The error is most
is due to the failure probably because of
of the current sense a defective circuit
H reed relay to operate. in the coil protect
check area

The setting of the coil
protect check latch can be
blocked by using switch 3

This can be done safely
because the check is a
false check. The check can
be due to one of these
conditions.

1. Anopen HD line to
the +60V causes the
AHDO to indicate
that the HD ison. The
open could be an open
coil or open line.

2. Anincorrect AHDO
signal can be given
because of a defective
HD card or in the
circuitry used to
develop the AHDO
line

{coil protect check bypass).

® Diagram 1-300. Coil Protect Diagnostic Technique (Part 2 of 2)

1-300 (1/69)

Reset the error condition.
Open the current limit
switch. Turn on the coil
protect check bypass
switch to allow running
without turning off print
ready. The printer can
now be run and the
previously indicated error
positions can be observed.
The error is due to a false
setting of the HD latch.
This can be due to a failure
of one of the input diodes
on the HD
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0 = 0-8K Adr

— ~Selects 1/2 BSM
s %1‘;8-16KAdr

2 v 3 v 4 v 5 v 6 \ 4 7 v 8 v
X Write
<—X Wr Current Source ..4A
—kJ—8—f DVR la~X Wr 0-16KB Adrs ..3A
SAR Bit 0 — X |}~ X Wr Current Sink .3C 1BSM 8 |
Storage Timing 4 Rd/Wr }— X Rd Current Source .3B
S . Sourcef— X Wr Current Source —————a——_.9A 0-8K 8-16K
Note: SAR Bit 0 selects Drive |- X Rd Current Sink 9B X Line X Line X Read
which BSM to address. — -—-—\ -t -
o > ) l'— .
gfi 8:1088:3'%;1: o Mpee X rite \ 8 910111213 1415 P1 \ / $-DF—8—{ DVR f<-X Rd 0-16 KB Adrs .38
' elect 2nd BSM | ~9A T |8 9 10 11121314 15 P1\ 8 l&—X Rd Current Sink ..4A
X X Wr 0-16KB Adrs DVR | g \
Storage Timing~control 8 ~ \ \
Drive -t—)( RD 0-16KB Adrs—.‘ \ SAR Bit 9 — «
MD232 .98 X Read \ \ SAR Bit 10—
\ \\ SAR Bit 11— Decode
DVR L8 I \ \ SAR Bit 1 |
8 h —3 N— u__F
SAR Bit9 — I “] Note: SAR Bit1=1  MD362,372
SAR Bit 10— X | selects 8-16K.
SAR Bit 11—Decode X Line |0 1 a2l ala of1(2]}3| 4|5|6| 7|P0 v
SAR Bit 1 5161 71Pol T\ W — T
p— Y_\ |\ T\ _\ \ Storage Timing —jControl
Note: SAR Bit1=0  MD322, 332 | Drive
selects 0 - 8K X Read \ x x
' _9A X Rd Current Source —] \ D MD242,252
X X Rd 0-16A Adrs DVR 8¢ \ R ; Q ; R X § >4 K
Storage Timing—{Control 8 | ,\ \ \\.
Drive X Wr 0-16KA Adrs 8 -PH \
MD232 ) 3 X Return Board Y Read
X Write 8k | W, —_ kY Rd Current Sink ..4D
4A X i DVR _[ —Df—38— PVR Loy Rd 0-16K B Adrs -
..4A X Wr Current Sink . 8 K] 16
SAR Bit 12— X
SAR Bit13 - _
SAR Bit 14 Note: X lines are common to Main Storage and Y Write
MD302, 312 Aux storage. Setection of Y lines is gated by [+~ Y Wr Current Source ..4D
Y Li Address Main Storage or Address Aux Storage; there are 128 —m—S —] DVR | YRdO-16K B Adrs ~
fne Y lines for Main storage and 8 Y lines for Aux Storage. 16 |
SARBit0 — v Y RdCurrentSink ..9C Selection of a Aux Storage Y line uses the decode of SAR
Storage Timing { Rd/Wr }—Y Wr Current Source ..9D bits 2, 3, and 8 (MD401, 402).
) Source —Y Wr Current Sink
N:Fe;‘ BSS\? Bltgdselects Drive }—Y Rd Current Source
whnic toa ress. .
Bit 0= O select 1st BSM  MDP252
Bit 0 = 1 select 2nd BSM X Write
v} Y Rd 0-16 KA Adrs ovR |84 SAR Bit 2 —
Storage Timing—Control ) — 16 . SARBit3— Y
Drive l— v Wr 0-16 KA Adrs SARBits | 012345678910 1112 13 14 SAR Bit 4 ] Decode
MD242,252 i I ) “'—‘\/\/| \,\ft\ﬁ SAR Bit 5 —
Y Lines X Lines
I i | 0Section A MDA442, 472
Y Read [ 1 : I = =1 Section B
Address Main Storage —§ L] = | | |
SARBit3— v DVR |8} | I | L_OSideB
SAR Bit 6= pecode 16 R 1 Side D
SAR Bit 7 R
SAR Bit 8 | | |__0Even Numbered (Side C)
MD402-432 | || 1 Odd Numbered (Side A)
|
||
|
|
|

— — Selects BSM % ?

= 0-16K Adr ( 0-32K bytes)
= 16-32K Adr (32-64K bytes)
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Storage Data Out

CONTROLS
(Control Register, Error
Conditions, Mode Reg,
MMSK Reg, Clock)

2 v 3
File Data In <+——
fm——
PC
MS CORE STORAGE
Data
Asm
Diag 3-3 Diag 3-3
s
Core
Storage
Addressing
Diag 3-3
CONSOLE
Diag 3-2

Diag 3-2

5
Integrated 2311
Diag 39
LS
Data
Asm

LS Data

v 6 v
— » External BusIn
Integrated 1/O
Channel 2540 Diag 3-7
1403 Diag 3-8
1052 Diag 3-6
Diag 3-10 e
External Bus Qut
mm | Byte O
LOCAL STORAGE
Bus In

Diag 3-4

Local Storage
Addressing

Diag 3-4

_

External
Facilities

Diag 3-5

External Bus In

A-B
Data

Byte 1

PC

A-B Register
(A-Reg, B-Reg, Branch
Conditions)

Diag 3-5

(T/C Control, Adder
Decimal Corrector)

Diag 3-5

ALU
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CONSOLE

Diag 4-1 to
4-8

LTTTTTTT

ERROR
CONDITION
(CpPU)

Diag 4-10

T

Control
Cycle

Diag 4-12

External
Gates

Diag 4-14

Ext 2,3,4

Mode Bits 0, 1, 2

v 3 v 4 v 5 v 6 v 7
Single Cycle Word Types
Set Address
Display (0, 1, 15) ——  Word Type 0-7
Store Diag 4-13
Load
System Reset
Interrupt
Sw ABCD L—1  Clock CLOCK SwD AS Decode
Start Controls Time AS Decode 0-F
Address Match — 14-7)
V —  Diag 4-11 Diag 4-11 ’ Diag 4-13, 32
A Reg Check
B Reg Check
ALU Check
Stor Adr Check
Ctrl Word Check Set
Stor Data Check l
Mach Check (3,8-14) X S Diagnostic Reg Bits
Hard Stop
mmm| 1400
0 — 1400 Mode ——l—
7 Set
(3, 8-14)
Ctri Sw C —
Reg
3-2 8E Storage Data Out 0-15 mm—) e—) | To Local Stor 3-4 2-D
OR 0-15
Force File Control Words
—— Ctrl Reg Bits
Diag 0
412
Set
15 MMSK
Reg
b ¢——— (3, 12-14) X
Reset
Diag
4-15 g

Reset

Set

———(3,8-11, 14)——X —
Status Lines
(3, 8-14) ————— X —

S Reg Bits

Reset ——I

MMSK Reg Bits

Device
Modes

Diag 4-14

Modes
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3-2 8A Word Types e MO. M1
3-56A Branch Condition s )

MO Reg Set

3-4 8C Local Storage Bits P-7
..8E Storage Data Out Bit 5
..4D WO Reg Bits P-7
3-24D Ctrl Reg Bits el

Asm Gates
CONtrol Lines emmsemm—— e Gates
3.2 58 Time emmm— Diag 4-20 32 38 Sw AB Bits | Diag 4-20
[
3-5 4B A Reg Bits P-7 M1 Asm
..8E Storage Data Qut Bit P1
.4E W1 Reg Bits P-6 o
3-2 4D Ctri Reg Bits
3-23BSwCD Diag 4-20
M1 Reg Set

MMSK Reg Bits ———i Trap

Trap Request emm——t

Controls and
Addresses
Diag 4-22,23

MO Reg Bits P-7 3-4 2B
M1 Reg Bits P-7 3-5 2C

0-7 Storage
0-6 Address

Assem
Diag4-21

WO Reg Set -—_—I

Mem Adr Bits

Storage
Address
Modifier
(+2, +1)
Diag 4-24

M1 Reg Bit 7 8-14, P

W1 Reg Setem——

X pma 0-7, P

b WO Reg Bits P-7..4A,3-4 3B

W1 Reg Bits P-6..4B,3-5 2B

*Not Used

Legend

Read Call

Use Aux StOrage e

3-5 4B A-Reg Bits P-7 (Byte 1)
3-5 4C B-Reg Bits P-7 (Byte O}
File Data P-7

3-2 78 Diag Reg Bit 2

mmmay  Bus
Data
e Control

Storage
Controls and
Clock

| Diag 4-27

Adr Match

Address Match 3-2 3B

Storage
Address
Decode

jemeememeemes’] 28 X Lines

Diag
4-27

X ==

I——X

L:_ 18 Bits

136
Y Lines

STORAGE
(Main and Auxiliary)

Diag 4-27

Storage Data Qut
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3-2 4D Ctrl Reg Bits

3-2 7TA Word Types e
3-2 3A Display seme——

LS Asm Gates
e GatES

Diag 4-31

3-5 9D DC Reg Bits 6 and 7 e————=d LS Data
3-3 6B MO Reg Bits P-7 cmm———— AST

3-2 4D Ctrl Reg BitS  mmmmmeemenmm—
3-5 9C Z Bus Bits P-7

3-3 4D WO Reg Bits P-7
3-5 6C {B Reg) Modifier Bit P-7 e
3-3 8E Storage Data Out Bits
3-5 4C B Reg Bits P7

Diag 4-31

Byte O

To Additional CPU Mode Externals, 1052, Integrated Devices, System/360 Channel

L

3-3 7A AS Decode ===
3-39C CPU Mode =

Ext Bus Out P-7

e 0010 = STPO
e 00171 e STP1
e 0100 ammm SM
pres 07171 e JO
prens 1001 mmem JA
e 1771 wmame MW

CPU Mode
External Facility

3-2 7A Word Type§ — LS Address
3-2 4D Ctri Reg Bits Decode and
Control Lines wewem———— | hibit Gates
Diag 4-32
BS Decode
3-24D Ctrl Reg Bits 8 & O s
Diag 4-32

3-2 7C Mode Reg Bits 5-7 ==—————m—1
32 7D MMSK Reg Bits
SwC

3-2 4D Ctrl Reg Bits sm—

l LOCAL STORAGE
LS Data Bus In
[ Read-Write js——— (S Bus Out P-7
> Diag 4-30
3
Read-Write Lines P | LS X
Addresses
Diag 4-32
8 X Lines =
3-2 7A AS Decode Diag 4-32
'— BS Decode s
LS Zones LS Y
Addresses
Diag 4-32
premme— 3 Y Lines
Diag 4-32
Y Line Controls
Diag 4-32
Legend

I Bus

— Data

e—— Control
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3-28A Word TYpeS mmed AB Asm
Contro! Lines ewmemmwm——t Gates
3- 2 3A Display et Diag
Manual Contro| e 4.35

3- 4 8C LS Bus Out P - 7 M
3- 2 4D Ctri Reg Bits
3- 3 8E Storage Data Out Bits 8- 15, P1 -
3-34D W1 RegBitsP-6
3- 2 3A Sw AB Bits
3- 2 3A Sw CD Bits
3- 36B M1 Reg Bits P - 7 commeaam—

9D DC Reg Bit 3

9E External Bus Inﬂ

{Comm Mode)
DAIN

AB
Data
Asm

}

LAIN
LACON

LASTAT

DILIN

GSTAT

(1052 Mode)

Tl
TR

TT
TU

TD

(CPU Mode)
Ji

XINT

TiM

Diag

Comm CPU BuUS IN ewm————

1052 CPU Bus In

(CPU Mode STPO

(All modes except 2311) STP1

Ext Feat Bus In

4 v S v 6

Branch
Condition

Diag 4-20,35

3-27A Word TYpeS e

3- 24D Ctri Reg Bits e

ALU Controls

Diag 4-36

A Reg Output
Gates and
Controls

To MS Data Asm

LS Data Asm Diag 4-36

Carry insert

pmmmeee Branch Condition 3 - 3 2A

Decima! eommmmemm—

OR

b———1- O CPU Bus In=—

L' Channel Ext Bus [N =
1403 Ext Bus In

2540 Ext Bus In ===

(Carry Bits 1 - 7) -—4’—-—1--Bit 0 Carry

(2311 Mode }
TGRI

FB1 ————
FOB

)

DASI
_j

Adder

Diag 4-36

Bit Carry

peee Bits O - 2

8 v 9
Legend

s Bus

m—— Data

——  CONtrol
Decimal
Corrector

e O - 2 o

Diag 4-36

Bit O Carry e

—Bit 3——7— Bits 3, 7

jee Bits 4- 6

4 Carry

Diag 4-36
To MS Data Asm B Reg Output
LS Data Asm Gates and
Control (True |
Compliment)
Diag 4-36
(B-Reg)
Modifier
(+1, -1) p——wT0 LoOcal Storage Asm
O Bit Carry enmmm—— Diag 4-35
(Channels Mode)
GS
GT
GD ——m —
GB/IN———
0 Mod
(Ff,f’; ode) (1403 Mode)
RPD2 Ny PRT——
RP2 PRl_j
RP1 N\ PRS
RS PRD : 1
RPS-_——-\
PS———

bBit 1 Carry

+— Bit 7 )
DeCimal em———

i B | t comm————na

Decimal
Corrector

Diag 4-36

Reg Controls

Diag 4-37

Dynamic Cond *

e DC Reg Bits

DYN
MMSK—\\

\W.'/

Common to all
modes

Common to all

modes except 2311

CPU Mode

CPU Busin

2311 Bus In

OR

|- O ExtBusIn

OR |—External BusIn. .2C

Diag 4
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D

2
\ 4 3 v 4 v 5 v 6 7 v 8
' |
! T1 Ext Field '
I : PR-KB
[
11 UC Store L
CPU ! PR-KB INTEGRATED ATTACHMENT Gate T1, Ext Decode A —-—| C Store I
I ! UC Store L |
| KB BitB [
1/0 CPU Bus-In x KB Bit A ] Keyboard
| KB Bit 8 ! : Contacts
| Gate TU Ext Decode F Gate TT, Ext Decode £ KB Bit 4 ’
. R . KB Bit 2 PF330
: TA Ext Field TU Ext Field TT Ext Field KB Bit 1 :
| Read Latch | > Read Latch Attn Reg K Diag 4-73 |
t -
| ead Late Write Latch Not Rdy to Rdy SX 82-84 !
TA Reg Set Write Latch Microforce Int Stkd intv Req'd Shift '
c a -
TA Reg Reset I rite La -1 Alt-Disp Active L Alter Display Character '
! . Cycle Interlock KB Check Decode I
| Microforce L Bats Heady L - |
| L PY‘ : Alt-Coding Key Diag 473 |
nitialize Printer _KB-
' Alt-Disp Active L i PR-K B-Request EEQS] Alternate Coding Key
External-Out | Printer Busy Log Out Latch | (EOB, Cancel)
Interface X — Spare Diag 4-71 PF131, 031, 041 Diag 4-72 Share - 1 Request Key
See 470 I PF011,081,091,251 Controls . F
e orms Sw
| Set —|_TADiagSSSet Attention | ¢ Not Ready Sw
| Reset ~—] TA Attach Reset ";“’dReq'd < ! Ready Sw
| Set | initialize Printer ___ = |
I Reset ™~ Share Reset Diag 4-72 ;
| i
| n ——At_t _t__ _; — - e - - KB Strobe
eset ention Reset Read —> KB Restore
PR-KB I Diag 4-71 PF131, 141 Control [ !
Alter-Display - |
Key | |
| i Diag 4-73 :
| Share [® i
PR-KB Request - - Request [® Y |
| Control |- !
! > ) |
| - Cycle i
| Diag 4-72 Gate TR Ext Decode B =mmmm———x Gate TD Ext Decode D =—— Control — Cycle Clutch
Tilt/Rotate ]
| TE Data Reg Translator TR Reg TD Ext Field < -9 :
I 0 T Tilt Bit 1 b Diag 4-71 :
| 1 T2 Tilt Bit 2 \
R T
Ext Bus-Out I 2 5 Rotate Bit 5 RD-WR Share Req |
3-4 A T— o R2A Rotate Bit 2A " New Line L ‘ !
, 2 R2 ' w Line ) Printer Busy
| 5 R1 Rotate Bit 2 Key Sw CE Mode Write }
I 6 U Case Rotate Bit 1 Shift Cycle L Control | ‘ Printer Not Busy
: 7 Diag 4-74 U Case Char LC Decode !
| Diag 4-74 PE171, 181 Function Cy UC Decode | 4 Diag 4-74 : T1
| PF161 Diag 4-74 Diag 4-75 i , T2
' SX 82-84 SX 82.84 . Tilt/Rotate R5
| ; Magnets R2A
TE Gate | R2
Ext Decode F I 1 R1
I [ PF320
—-— i
| Function )
l Decode - . | Function
*1 Function f Magnets:
i Diag 4-74 Control - ¥ Space
i PF191 > ] uc, LC
i | CR/LF
| Diag 4-75 : PF320
| RH Margin Sw

PF191, 201

L.egend

] Bus
Data
Control
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2 3 v 4 \ 4 5 v 6 v 7 v 8 9
N N MU N — -—
Translated to Pch \ N .—L_ \\\\\\\\\\\“\\\\\\\\\\\\\\\\\\\\\\‘ Translated to storage
Storage Data NG \ \ N
—_— Row Image by N § § data by microprogram
microprogram N X using read translate
i N N N Reader
using the punch :§ ZZTuilhnk IROW PFR § Translate table and stored in
translate table N mage N :
NN 256 bytes § Table program storage Rdr Column Image
Punch Translate N 256 bytes 256 bytes
Table §\\\\ % Diag 5-105 Reader
256 bytes § N OE [*=Check
Diag 5-114 N —— \\
Niwwy
tf——
OR
Pch Row Image N
120 bytes
PFR Row Image
t
120 bytes Rdr Row Image
120 bytes
w——
_—
CPU cPU § CPU
§ Integrated Control
Clock ) \\\
Diag 4-101 Time ..4D, 6E \\\
N S\
Diagnostic . .
= Diagnostic
1) .
Céntrols Pch Advance (Reset) |
Diag 4 101 . Pch Decode Rd2-Pch Chk
|
Microprogram Punch Controls == Pch Advance I
Control =1 Diag4107,108 f= Status Request 0€E b Sync Check 3D, 8D
— = Pch Device End
pmee X fer Cycle Req Rd1-PFR Trap..3D
b Punch Feed EOR
//,{1 2eader|Trap
OR _..1 ontrols e BT Trap Request
(Reset)—l *—- /g Diag 4-102 P Hea
Diag 4-111 t Diag 4-110 ‘;:4
Pch ) /5 RDR
Overrun Punch Checks - s | st | e (PER ROW Bit) — c—— /6 .9C SYNC Check ammy Reader
w --8C SYNC Check e r OR 7 AE Adr Check e Checks
b1 .4E Adr Check sl  Diag 4-105 _J___ — — | v HO e COUNt cnme DG, o
Hole COUNt cnmummmmmm—) unc Reader Validity 4102
PFR Validity e Stacker Stacker D 4110
r Controls Controls ..3C Pch Advance ‘ag 4
A f Diag 4-106 Diag 4-102
7
[ y p ..9E Rdr Adva
9D Trap Punch Trap i } W ) 9E Rdr Advance
Diag 4108 |—Pch Tra ———I-—‘ 44—+ 44—l 1 - — + —
’ Requestp | r _—l
Row R.OW l Rdr CL Lat Not NPPO Reader Controls  |memeOVEITUN e
I Bit Bit Reader Ready Diag 4-103,104 e RAr Device End
_r ng Punch A R.ow __'__,.___ Reader Brush Impulse e Status Request
3B TiME compmmmfmes Bit Clutch Bit m— |__ Rdr Advance ..7D
Pch C! Lat Not NPRG - T 1 ieftt o | | Micro Program{ c—
Punch Ready - t I l er I I Time ..3B Control —_—
Punch Scan - L_L' Emctterl::l I ¢
After 9 Emitter < ! l
Legend A Check 3D | PER 00 ran Rd2 | Rra1 |
r Check ..
—— Bus Unit-Ten’s Address 9D l Chk P1 | P2 |RP3| R2 | R1 - Read Feed
Punch or Read Dat: Registers and Check ] ) Xfer Cycle Req
unch or Read Data Diag 4-109 Address o (Checks)
NN Punch Feed Read Data e (AQATESS ) mmmmmemmen Decode 2540 !
o CONtrol L __I
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A Q%

»
Print Scan
B
Clock
4-203
>
Ext Bus Out
(From CPU)
C
>
D

> PLBAR hx

Bus Out
Sample

PLB Bus Out Sample sem——————

v v 4 v 5 v 6 v
e
- |
|
|
f_l]Hammers Stop Brushes Slow Brushes 1
\ E1 |
I
; : T |
AMP 1
AMP | —
1403 : A [=Set
e e ————— 41
PSS SS A p=Reset
Gate Ring poeme— N\ (\/ + | Sw——— H
4-204 4-204 MCS Advance se—ee==— o
AdV +2 en—e——
Adv +8 | 4-205 A p=Set
i —
Reset
Carriage Control R
A
Clock CoNtro| e HD
Compare | =p= .
PCO Matrix
Reset 4-209 4210

Time e
Write
1 1
2 2
4 4
8 8
16 16
fnhibit 32 Print 39 SA
=— 64 '—‘"f: 64 X
Buffer
4208 122 4208 12?’
PLC PLC 4-208 Strobe
X c1 c1
c2 Cc2
Cc3 C3
4 - -

PLBAR Bus In Sample

7 v 8 v 9
Slow !
o Slow
Ems: Speed
atches -
4212 12 Compare
4-212
Stop 1 Carr 1
Brush 2 Brush 2 Skip Carriage
Latches 4 ["9 Reg a4 Compare Drive
4-212 8 4212 8 Reset
4-212 4.2
eg Set
Chan 9
and 12
Latches
4-212
Space 1 XX .
— Space 2 SS Carriage
A Space 3 SS Drive
Carriage GO se—— Space Latchj 4-213
4-213

PLB Bus In Sample

Gate 1403 PRS E xterna|==———s—— X

Legend

X

i Bus

emsmnnm—— Data

—— Control:

Ext Bus In (To CPU)



EXTERNAL FACILITIES
2311 File ————— From CPU To CPU }———— 23l File
Bus In Bus Out
A TGR! 4-349 FBI 4-352 FEBO 4-353
DASI Misc CHI 4-313 MS 4-351
CLI 4-313 SDI 4-325 TGRO 4-349
TC Misc FGA Misc FFO 4-321
P i - -
(B:ug(i;t FFI Misc DS 4-351 FBO 4-349 Ee———— CPU Ext
| 4 FoP 4-319 FOB 4-349 FOP 4-319 Bus In
Forced Read
B Data Bytes Buffer
4-325 Read Reg.
Buffer File Data
Assm. 4_325 Bus In
4-325 Serial
Write
» Buffer
Reg. Count
Field Flag Write
4-323 4-339 Data Gen File Write
Serial 4-301 Data
C
L— Compare
4-327
Adder Cyclic Code Register
> Entry
4-327 P-17
Cyclic
Code Chk
4-327
File Read Read
Data Data Sep
D ) Field
4-301 Bit Zone Ring
Ring Ring H.A.
A-B Count
0-7 and Key
1-4 Data
4-303 4-305 4-305
| 4
CONTROL CIRCUITS
E File Controls
Write/Erase 4-307 Share Request  4-337 e
Record Length 4-315 Interrupt/Trap 4-335
Index/Overrun 4-331 2311 Interface 4-349
Address Mark 4-333 Resets 4-341
Sync Detect 4-333 Diagnostic 4-355
CPU Interface 4-323 Track Condition 4-339
> CPU
Control Reg
Data Forced
F Length Counts
Low
Reg. 4311
4-311
> Count Counter
Assm. Low
Key Counter
Length 4-313 Decode
and ___J 4-313
Var Gap 4-313
Count
G 4-311
V.G.
(2:0:21 Counter
alc. High
» 4-311 and
Data L.
Hi Reg.
IR 8 Bit Data Bus 4-313
—— Scrial Data Line
Non-Data Lines
H

Diagram 3-9. File Control Data Flow

2025 FEMDM (10/68) 39
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Branch Control

Set GB Register
CPU to Ext
K Values from Contro| Reg X
Tags-Out
| 4-45
Set GA Register 4-401
RN T 2gs-Out to Control Units
—
Bus-Out 4-45
4-407
AS Decode GB/Out
Ext Bus-Out — x To Contraol Units
4-45
4-407 To Tags—In
Diagnostic Latch
To Bus-In
CPU EXT
Bus In Ext to CPU
Ext Bus-In
Status
From Diag Gate
—~—
4-45 From Control Units
4-405
Ext GS Reg !
Tags In
Ext GD
AS Decode GB/In
X From Diag Gate
fp—
4-45
AS Decode GT ] ‘ 4-409 From Control Units
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2 v 3 v 4 v 5 \ 4 \ 4 7 v 8 v 9
Scanner
Controls Step Scanner LINE SELECTION
MDM
Character Service 4-509
Request Char
(Stop bit Svc Trap) Serv
FL Trap
GJE1 X— LAIN
{Micro) |
4517
(Not) LAOUT Select
—_— LCW
Storage 4 Lew _ —
X Buffer X Afssm/ X I
Disassm
x
cg. @ Local Storage
elr G1
A clock ] 7]
Strobe A Bit Svc Request Bit
Count L Strobe Count Gate (Strobe Transition) Svc ALU
Controls Traps
Strobe 1 Strobe Transition
4-533 Ctr GJE1 Send Buffer A Send Data
2 Restart Scanner (Micro) Adder Carry Send Mark
4515 FL
4
Select LA A
8 Adder Carry Send Space Data— OR
Reset Adapter - 4531
4633 TRANSMIT
RECEIVE Character Service
Bit Request Char
L Swc (Stop bit Svc Trap) _— Svc
Traps FL Trap
(¢——————— (Strobe Transition)
(Stro GIET GSRO
{Micro)
4517
. LCW S LCW
Assm/ R ) M WSS———— StOrage
Rec. Buffer J I S— Disassm X Buffer X
Receive Mark A Carry Insert ALU }—] Local Storage
Comm Mode G1

Receive Space Gated

90S0-¥TX SH4
0-6TS€-PTA W0
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2 v 3 v 4 v v \/ 7 v 8 v 9
B Serdes A Serdes
0 8 8 |———— Serdes A8
2 Serial Shift Gate <] 6
3 5:: 5
From DAOUT External NS ) EE_—_— a4 e 4\ 4 ———— A Serdes 0-7-——-.@—
5 3\ 3
6 2\ 2
Bus Out Data Gate 7 1 Ny 1 Send Data
8|8 olo }-— Serdes AQ
, Clock Transition A Send Data
4-553 145651 Xmit Latch
Sync Reset Reset
Y C TRCR (Not) Serdes AO
Timing ADVANCE
Controls 4-555
4537 4547 L. Serdes A Empty
TRCRC A
1
2 2' L—] OR| B to A Xfer
3
4 [4p—- A
5
4547 4-549
Xmit End
TRANSMIT
RECEIVE
A Serdes
Receive Data B Serdes ‘ 8 |
Receive Mark Data ——— L Receive Data —3(——|8 8\ 8 717
Clock Transition FL 7 ~ 7 6
Serial Shift Gate 6 6 5
5 E:s 2
(Not) Receive Mark Data 4 41 . ) E— 3 _X_ To DAIN External
S~
4-559 3 3 2
2% 1
~
LG o |o
olo F———Serdes BO
4551
4-553

Reset

Reset

Gate A Reg to DAIN

90S0-vTA Sdd
0-6TSE-YTA wIog
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2 v 3 v 4 v 5 v 6 \ 4 7 v 8 \ 4 9
A
Sys Reset ..4B (Sys Res Intlk)
(Not) System Reset Sw (Normal) ..2B (Not) Load Sw (Normal)— A L—
SYSTEM A FL OR
1 ..4C (Load Intlk)
RESET A
- 4-2 9E Reset System Rst Reg Latch — 2D (Not) CSL Sw {Normal) I ’-— 4-119C T4
4;)3(:813 C:l A?Rdr Se\ts Latch | OR .4E (CSL Intik) [ Clock Start
PAOT1 . achine Reset Sw ——————————f Start Clock Pulse 4-11 3A.,
4-3 6B Scan PA151 A FL 3A;
4-119C T1 | 4-126D
System Reset Latch .5C ..9C Machine Reset Sw
A
{Intik) 4-49ATI
(Sys Res Intlk) .64 (To Trap Addresses) 4-23 6D PA121
OR FL
A
¢—.8C,6C: 411 2C; 4_1di9gCMaCh Reset (Not) Start Sw (Normal)
\— System Reset Sw (Presses) ; START
PA151
PAO11
Load
(Not) Load Sw (Normal)
I FL
LOAD -BA Allow Man Set A
4-2 9E Reset IPL Latch ————— = Load {Intlk)
PAD11 .9C Machine Reset Sy ——— - OR L
PA141 ..9C Mach Reset A
Load Latch
4-2 9B Soft Stop Latch J 4-10 P1 9C (Not) Hard Stop Latche——d
OR ToT Add e
4-11 5C {Not) Clock On A Load Intlk — (4_';3?8 resses) 3B Load Sw (Presses) PA121
.9C (Not) Mach Reset OR FL Load Intik)..6A .4E CSL Sw (Pressed) A
AT A | (To CPU Ext Bus In Bit 4) |OR
.9C Mach Reset * 44078 — Start Sw (Pressed) 1 A |— Mach Reset
®—— Load Sw (Pressed)
oo A1 4-3 7A Customer Mode ——
A
L .8C,7C;4-1015C OR A Power On Reset
_.BA System Reset Latch— ..3B System Reset Sw (Pressed) ..3C Load Sw (Pressed) OR Machine Reset Sw
TRO11 PA121 ..4E CSL Sw (Pressed)
..3B System Reset Sw (Pressed)
—— 4-24C 35 PAO11
ms
CSL
Allow Man Set L OR sS |—— Svyst Rst Load or CSL Latch 4-11 2C
CONTROL TA (Not) CSL Sw (Normatl) A
STORAGE ~6A h ~
csL PF251 PF251 Note:
LOAD CSL Sw (Pressed) 4-2 9E Reset CSL Latch OR 35 ms SS prevents stopping the clock due to
..9C Machine Reset Sw {Not) CSL Latch 412 7A,7C l-l contact bounce when the System Reset, Load,
PAOTY PA141 or CSL Key is released and the respective
latch is set.
CSL Latch
CSL intlk
(To Trap Addresses) 4-23 6C
FL (CSL Intik)..6A
PA1AT

-—— ..8C, 6C; 4-11 2C; 4-101 5C
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v 2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
Insn Step Sw
A FL I Insn Step Sw Lt 4-40 35
—— Lamp Test Sw (Pressed) Console indicators 4119C T4 :
LAMP When the Lamp Test 4-12 Ctrl Reg Bit 3
TEST ohen th P 4-4 2E Insn Step SW Insn Step 4-1 9A Start Clock Pulse
Switch is pressed, all A OR
A indicators, including 4-119C T4 FL 4-1 9C Machine Reset Sw
PA021 the Low Temp and ~BC BC Equals K Set ——— PA161
Pwr Check on the 4-1 9A Start Clock Pulse OR
console should light 4-1 9C Machine Reset Sw ——_—:]
PA161
PA081-111 Man
»
¢ InsnStep Latch 4-407E 411 P1 6C Clock Off 4
OR
..9C Set Soft Stop Latch
Set IC Latch OR Sof
4-21 6E Addr, Match Soft Stop —] oft Stop
B 4-119C T4 FL Soft Stop Latch 4-40 4C
(Intik) 4-3 7B Scan A ]
| Stop Sw {Pressed)
4-1 3D (Not) Allow Man Set OR FL P 4-3 3B (Not) Stop Diag Ctrl Sw
STOP PAT61 4198 Check Start Pulse A lor [—— (Not) Soft Stop Latch 4-40 70
N 4-1 9C Machine Reset Sw — ] PA161
Set IC Sw (Pressed)
PAO11
SETIC PA131 Set IC )
> 4-1 3D (Not)Allow Man Set FL SetIC Latch 4-40 4€ 413 4CAS Field Decode ©
{Not) Set IC Sw (Normal) b - A 4-12 Ctr) Reg Bit 2 ———— A }L—— BC Equals K Set ..6A
PAO11 A Control Function Set
(Not) Set IC Sw (Normal) ..9E Reset IC Latch 4-13 5A Ctrl Word Type 0 ‘
. OR PA241
4-1 9C Machine Reset Sw
PA131 4-12 4C AS Field Decode 6
c A Control Function Reset A }—— Set Soft Stop Latch ..7B
4-12 (Not) Ctri Reg Bit 2——
RM001 PA241
4-13 4C AS Field Decode 6
> )
&— Control Function Reset A
{Intlk) 4-119C T4 BC Reset Controls
4-1 9C Machine Reset Sw IOR FL Control Function Reset,
T4, and AS Field Decode 6
is ANDed with each of the
L Interrupt Sw {Pressed) inp‘uts shown below. to
D INTERRUPT] PA151 {Console Interrupt) activate the respective
Console Int Latch 4-91 8C outputs
—-— (Not) Interrupt Sw (Normal)
PA0O31
..9E Reset Console Interrupt (Not) Console Int Latch 4-41 7A _— — _— —
> PA151 Ctrl Reg Bit8 —— (K Low 0} : - Reset File Error 4-10 P2 3C
Ctrl Reg Bit9 —— (K Low 1) _F Reset Console Interrupt ..4E
Ctrl Reg Bit 10 — (K Low 2) o - - —Reset IPL Latch 4-1 4C
412 9C Ctrl Reg Bit 11 — (K Low 3} ___ ___ __ [Reset Logout Latch 4-72 bE
Ctrl Reg Bit 12 — (K High 1) _ [Reset CSL Latch 4-1 4D
Ctrl Reg Bit 13 (K High 2) - Reset System Rst Req Latch 4-1 3A
Ctrl Reg Bit 14 —— (K High 3) ~Reset IC Latch ..4C
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v 2 v 3 v 4 v 5 v 6 v ? v s v ?
—— 4-10 P1 7C; 4-10 P2 2A

Process Ch Ctri Sw ® A
4-4 2E  SAR Delayed Stop Sw
Check Stop Sw  4-10P17B; 4-27 2A . ) Test
4-4 2E Insn Stop Sw A | OR Customer Mode 4-1 6C; 4-11 3A; 4-101 7C
Disable Sw  4-40 8A | I
A Check 4-4 2E Proc Mode Sw A
Controt PA132
Sw
PAO51 4-4 2E INSN Step Sw OR
——4-1 98B
> ®—— Process Diag Ctrl Sw PA211
~10—Stop Diag Ctrl Sw Scan Storage Sw ———————— 0 “/—0 Scan Storage Sw
3 Load ProgStore Sw——
L~ 9—Trap Diag Ctrl Sw Single Address Sw MS —————— 1 -~ 4 Test Pattern Sw OR Scan 4-13A;4-10 P1 2A; 4-12 2A; 3C; 4-25 2B; 4-21 7E; 4-35 2E
5 Load Stor Sw
Single Address Sw ASt—— 2 \/—1 Single Address Sw MS —
B 4-27 P2 3B /—2 Single Address Sw AS PA121 L (Not) Scan 4-252B; 4-1 9B
Load Prog Store Sw-ﬁi% I\
~4-25 6A _]
Test Pattern Sw —t— 4 {Not) System Rst and Scan 4-24 4A
42578 OR]| Single Addr MS or AS _._] 4-3 2A  System Rst Sw (Pressed)
. o t——— | oad Store SW 5 —\
Diagnostic Control Sw |
PAO51 4-25 6A 4D
> N— {Intlk)
9 Trap Diag Ctrl Sw 4-10 P2 2A, 4A, 7B, 6A; 4-1 9B
N\—10 Stop Diag Ctrl Sw 4-11 2E; 4-19B; 4-2 8B FL
4-11 5C Clock Off
A Clock Off Not 1st Cycle 4-6 78
4-32 P1 3A Not 1st Cycle STG Word .. 5C; 4-6 6B
C STG Word Ctrl Addr Set Sw (Pressed) Ctrl Add Set
PSW Restart CTRL ADDR FL Ctrl Add Set Latch 4-1 3A
(Pressed) PSW Restart Latch SET ..3C Clock Off Not 1st Cycle Storage Word —————— A
PSW FL 4-40 7C ——————— (Not) Ctrl Addr Set Sw (Normal)
RESTART| PAO31 419C Machine Reset Sw OR (Not) Ctrl Add Set Latch (to Control Reg) 4-12 5A
41190 T7 ————— (to M Reg Set Driver) 4-21 2A, 2B
> A
4-2 9E Reset .
CSL Latch .. 6B Single Addr Ms or AS ———— N }—
PA131
D OE {—Sw AB Parity 4-207C OE }—— Sw CD Parity 4-205E
A Sw Bit PA Sw B Bit PB JPA181 Sw C Bit PC ———4 Sw D Bit PDJ—
— A Sw Bit 0 ————— Sw B Bit 0 ——— C Sw Bit 0 ———— Sw D Bit 0
ASwBit 1 —— SwBBiH_,\ CSwBitl_—\ SwDBiH__j
»
ASwBitZ—j Sw B Bit 2 ———— SwBitZ——\ wDBit3——\
A Sw Bit 3=\ Sw B Bit 3 ———] C Sw Bit 3 ———— w D Bit3
Switch A Switch B Switch C Switch D
PAO61 PA061 PAO71 PAO71
E
L SwABIits0-3 4-207C L Sw B Bits 0-3 4-207C l__Sw C Bits 0-3 4-20 5€ L Sw D Bits0-3 4-20 5E
4212D 4-212D 4-212E 4-21 2€
4-32 P3 2A 4-32 P2 2D

4-40 to 4-48
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..7D Aliow Man AH-Disp Store

4-11 5C Clock On

OR
4-1 9C Mach Reset

3 \4 4 v 5
..4C (Not) Display Sw {Normal) Disp Store
A FL
4-27 P19C Read Echo J OR
PA211
(tntlk)
FL Display Storage Intlk Lt
467D
{Not) Display Storage
A , Intlk Lt 4-6 8C
PA211

46 7A

After Storage Lt

DISPLAY

PAO21

Display Sw (Pressed) ——m—uu.—@

(Not) Display Sw Normal-ﬂb——..ﬁiA

4-27 P19C Read Echo
OR
4-6 2C Store Sw Pressed A

4-6 4A {(Not) Inhibit Manual Alter ™ L

onf

Display Store Latch

Manual Inhibit

PA211

Display Sw (Pressed) 4-242A; 4-6 7C

4-11 4C Clock Off

Allow Store 4-6 3C

MODE SWITCH

Process Mode Sw ~——— 11 —\

SAR Delayed Stop Sw - 0

10 — Insn Step Sw

9 — AS Adr Stop Sw

MS Address Stop Sw —

2

—
—
F
—

3

/— 8 —AS Data Sw MS Data Sw

/— 7-CSw W Sw

/‘— 6 ~ Mod-LS Sw BA Sw
ALU-Ext Sw

PAO41

4

1))

3~W Sw
4—BA Sw

5—ALU-Ext Sw —OR
6—Mod-LS Sw —]
7—C Sw

11 — Process Mode Sw 4-3 6B
10 — Insn Step Sw  4-35A; 4-2 6A
9 — AS Adr Stop Sw 4-11 2E; 4-27 P2 2B
6 — Mod-LS Sw 4-6 4C; 4-32 P3 2A
5 — ALU-ExtSw 4-35P12B
1 — MS Address Stop Sw 4-11 2D
0 — SAR Delayed Stop Sw 4-35A; 4-21 2E, 5E

PA191 l
(Not ) Display

6 v v
.7E, 4-6 2A
Key Sw CE Mode
.BE AS Data Sw OR
4-25 4D (Not) Prog Storage Wrap A
4-6 4A (Not) Inhibit Manual Alter A
PA 211
——: Manual Inhibit Latch
..7D; 4-67D; 4-12 2B, 6D
—— (Not) Manual Inhibit Latch 4-6 7D
Display
- 6D (Mode Sw) ——
N— 3-W Sw
Display - .
A FL — 4-32P26D AN . 4—BA Sw
4-35P14A \_ 5- ALU-Ext Sw
6— Mod-LS Sw
7--C Sw

Display

The display input is ANDed
with each of other inputs.

4-6 7C (Not) St LS Block M Disp ——

4-11 5C Clock off

1}» — Single Cyc Not MSor AS ..6E

I PA191

[
L

PA191

| A |- Display M Reg 4-31 2C; 4-35 P1 8D

Display WO
Display W1
Display BA
Display ALU-Ext
Display LS
Display Ctrl Reg 0

1T

[Nl
L

4-115C Clock Off Allow
A 4-6 3C, 7B, 7C; .2A Man
OR Allow Man Alt-Disp Store
4-32 P1 3A First Cycle Storage Wd
PA211 ..5B Manual Inhibit Latch [
< {Mode Sw) ..6B 4-6 6C (Not) Alter Storage Intlk A
4-6 7A  Alter Storage Latch — ] OR
¥8_l__;\68303ta . .6A Display Store Latch

¥2——— MS Data Sw ~—————1

\—6 — Mod-Ls Sw —
4-11 5C Clock Off ———t:
OR

..9C Display ALU-Ext

OR

AS or MS Data Sw

.BD Single Cyc Not MS or AS—J
PA211

PA201

PA231

A }——Single Cycle Mode 4-278

[ Allow Sw Decode 4-32 P2 2D; 4-32 P3 3E;4-40 t0 4-48

Man Read Call

A — Display Ctrl Reg 1
b_—‘ Display R
Al (Storage Data Out)
4-27 4A
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Display Core Storage

Address-Sw ABCD
Selection of Aux Storage or Main Storage is by use of the Mode Sw (AS Data or MS Data)

1 (Not) Display Sw 4-4 2C

Display Sw (Pressed) 4-4,3B

«P——.—J’— 7 Sw Bounce ( —*u——ﬁ

Display Storage Lt 4-4 4A

1 e | O

Manual Inhibit Lt 4-4 5B

S 3

3

2
3
4 Display Storage Intlk Lt 4-4 4A
5
6

Set W-Reset Ctrl Reg *

Not 1 m__me  sesssssssmm Not 4 Not 5

7 GateSw A BC D toM 4-698B

ssssssssssmmm A ctive when clock is off and Mode Sw set to MS Data or AS D ata ——

8 Set M 4-6 9C

NOT 4 R ——

9 Man Read Call 4-4 8D

3 R | O

10 Rd Echo 4-27 P19C

Appr. 500 ns

11 Display R 4-4 9D

— IS 425 ns M|

Active only if previous
cycle was a machine cycle
or system reset.

e e O Not9
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4-4 6A Display Store Latch

4-11 5C Clock On

4-1 9C Mach Reset

v 4 v 5 v
Inhibit Manual Alter
FL
OR
; 4-4 7B, 4C
PA221
(Not)} Inhibit Manual Alter —_— Alt Storage
A FL
4-27 9C Read Echo
OR OR
PA221
PA221

STORE

PAO21

(Intlk)
FL
A
4-1 9C Mach Reset
4-4 8B Allow Store ———————— OR {Not) Alter Storage Intlk ..7D
4-4 6D Allow Man Alt-Disp Store—{ A PA221

(Not) Store Sw {Normai)

4-44C

Store Sw {Pressed)

¢ — Store Sw (Pressed) ————

A W]
L

PA20
4-4 3E Mod LS Sw 3
Store LS
A FL
OR
A
PA201

(Turn Off

Delay)
(Intlk) ¢——— 4-32P2 7C

FL

PA201

ey

A

¢—————— St LS Intlk Latch 4-31 3C; 4-32 P1 bE

Degate M Display 4-32 P2 6D

LS Manual Write Line

4-6 7D Allow Man Alt-Disp Stor —

4-11 5C Clock Off
4-3 3C Clock Off Not 1st Cycte Stg. Word —

4-3 5C Ctr| Adr Set Sw (Pressed)

St LS Gt Sw AB to AB 4-35 P1 4D

(Not) St LS Block M Disp 4-4 7C

4-4 7D Allow Man Alt-Disp Stor
4-4 6C Display Sw Pressed

4-4 4B Display Storage Intlk Lt
4-4 6B {Not) Manual Inhibit Latch

..6B {Not) Alter Storage Intlk Lt

4-4 5B Manual Inhibit Latch

Alter Storage Lt ..7D; 4-4 4B, 7E; 4-27 P5 4D

v 8 v 9
Man Gate Sw ABCD to
A F—
MO 4-20 7C
A
OR
A
PA231 | Man Gate Sw ABCD to
A M1 4-20 5€
4-11 5C Clock Off A R Man Set M Reg
4-4 6B (Not) Display Storage ™ A 0 4-22 5A
Intlk Lt
PA231
N
| A
Man Set W Reset Ctrl Reg 4-12 5D; 4-24 4C, 4E
PA231
A Man Store 0 4-27 P5 3A; 4-35 P1 4D

ORL— Man set AB 4-35 P2 3B, 3C

..BA Alter Storage Latch

PA231
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v 4 \4 5 v 6

Store L.ocal Storage Data-Sw AB  Address-Sw CD  (No Time Base)

1 (Not) Store Sw 4-6 2C
Sw Bounce %-_L—
2 Store Sw (Pressed) 4-6 2C
il - - B |
3 Store LS Latch 4-6 5D 2m 10
4 Store LS Intlk Lt 4-6 4D 3 1
.
5 Allow Sw Decode 4-4 6E
6 Display M 4-48C l 2 (Not) 2 |
7 Man Set AB 4698
2 m?
8 Gate Sw AB to AB 4-6 6C
|
g Gate B to LS Asm 4-317C
I
10 LS Latch (Turn Off Delay) 4-6 4D 1 2-4 2 1
s W 3T O m S W ) SEEEEEEESRSS—
Display halfword must be done first. After alter is completed the data set into core
Alter Core Storage: Alter Aux Storage if Mode Sw to AS Data storage is displayed in byte O and byte 1
Alter program storage if Mode Sw to MS Data; To Alter control storage CE key must be On. indicators.
1 (Not) Store Sw 4-6 2C L-J/—j Switch Bounce
===
2 Store Sw (Pressed) 4.6 2C J — Switch Bounce
s+« - UL
3 Alter Storage Lt 4-6 2C 1 9
.
4 Alter Storage Intlk Lt 4-6 5B 1 |2 3
5 Man tnhibit Lt 4-4 5B 9 3 l
6 Gate Sw AB to AB 4-6 6C
=
7 Man Read Call 4-4 8D (Not) 4 [—— EE— (Not)5 3 —(Not)S
8 Man Store O 4-6 9D (Not)4 (Not)5
O
9  RdEcho 427 P19C Appr. 500ns after 7 425ns Appr. 500ns after 7 428ns
10 Man Set AB 4-6 9E (Not)4 (Not)5
- AMaeas 0|
11 Inhibit Manual Alter Lt 4-6 3A 3
12 i - I
Display R (Storage Data) 4-4 9D 7 (Not)7 7 (Not)7
13 StoreByte 0 4-27P5 4A 8 —(Nm)8
14 _ StoreByte 1 4-27 P5 50 3 —————————— " 013
15 Gate Sw CD to AB 4-35 P1 6E
|
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4-119D T7

..6B Check Reset Sw (Pressed) —
4-11 5C Clock Off

OR

4-1 9C Machine Reset Sw

Storage Data Parity Check

4-12 5B Prog Mem Word Cycle

v 4 v
{Allow PC)
L Allow P ~—————te
—— 4-10 P3 8B, 8C, 8D
4-12 5D; 4-75 2E
PA121

Check Storage Data Out Bits PO,
0-7. If Even, Parity Error Exists.

Check Storage Data Out Bits P1,

(Even Parity)

——(Not) Check RO

{Even Parity)
[ 4-3 5B Scan

8-15. If Even, Parity Error Exists.

RCO071

4-21 4D (Not) M1 Reg Bit 7—

L,

OR

{Not} Check R1

RCO071

OR
4-12 5B PMWC

OR

4-21 4D M1 Reg Bit 7

MC181

Mem Addr Parity Check

Mem Addr Bits 0-14, M1 Reg Bits

4-20 4C (Not) Gate Br Mask to M

4-337 9D (Not) Share CycleT A
(Ctri Cycle AB) —
{Not) PMWC —

4-12 5A
4-12 5B

RC071

A |- M-Reg Even - SX

P and 7, and MO P Bit Corrected are
Checked for Even Parity. If Even,
Parity Error Exists

MPO71

4-15 6C KH Decode 9

4-15 6C MMSK Reset Pulse

MPO71
..6C Mach Or Chk Rst—
OR —[ (Reset)— 2ﬂ
4-10P3 88B,C.D
A }—Reset Error Reg 4-10P2 7C
RMO41

Hard Stop 4-11 3B

(Not} Hard Stop 4-11 2C;

4-178B

4-10 P2 2A
L Error Pulse ..7B, 7C

5 v v 7 v 8 v
Check Reset Sw (Pressed) ..2A;4-10 P2 2B; 4-12 2B
CHECK
RESET
4-13 8D Check Sum Latch
..9D Error Pulse A
PRO21 4-3 8A Check Stop Switch T
4-13 8D (Not) DR-0 Disable CPU Error Stop A [OR
Chni Parity Check Latch GS3
4-3 4A Process Ch Ctrl Switch
..9D Error Pulse A
Hard St
4-15 8C MMSK Reg Bit 8 — ard Stop
OR FL
4-15 8C MMSK Reg Bit 9
OR }—— Mach Or Chk Rst
4-1 9C Machine Reset Sw — l 3D KCO51
KCO051
\1 —Allow PC ——m88 Storage Data Check
\4 411 98 73 — — A FL | Storage Data Parity Latch ———¢—— 4-21 2A;4-407C
3 — Storage Data Check
Mem
\2 (Reset) - Data
KCo62 4-13 8D (Not) DR-0 Disable CPU Error Stop
4-90 P2 9D Set STP Parity Error
A
OR
\— 4-10 P3 9C Error Pulse 1
1—Alow PC Ctrl Word Check
\ 4-11 9B T3 A FL Ctrl Word Parity Latch ~——————4-27 2A KC062
4 — Ctrl Word Parity Error 4-40 7C
\ - Ctrl
2 (Reset) ‘ Word
KC062

\1 —Aliow PC

4-11 9E T8 A
\5—--M Reg Even

N2

(Reset)

Stor Addr Check

FL

—— Storage Address Check Latch ———%——4-40 7C

Stor
Addr

KC062
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(Mach Chk Latch Gated) 4-23 6D

2 v 3 v 4 v 5
(C.E. Panel) Condition In A
4-32C Trap Diag Ctrt SW———m———
4-10 P19D Error Pulse ————— OR
4-337 9D (Not) Share Cycle ——— 3 A 4-50 8C Mach Chk Mask Latchj OR
4-3 4A Process Ch Ctrl Sw Mach Chk 4-3 2C Trap Diag Ctrl Sw A
FL I Mach Chk Latch
4-158C MMSK Reg Bit 9 —— TRO11
4-1 9C Machine Reset Sw —— 1 OR
4-10 P1 6B Check Reset Sw (Pressed)
KCO051
4-149C 2311 Disk Mode [ File Ctrl Check .
OR 4-32 P1 3A First Cycle Storage Word
4-337 9D Share Cycle A FL
4-10 P1 9D Error Pulse ————__
4-19C  Machine Reset
4-10 P1 9D Check Reset OR
4-10 P1 3E Reset Error Reg
41190 T7 File Stor Wrap OR}—CPU Detected File Error 4-323 2E
4-255D Wrap FL
4-15D (Not) CSL A
4-149C 2311 Disk Mode —
4-337 9D Share Cycle OR OR

4-2 98 Reset File Error ——

4-32C (Not) Trap Diag Ctrl Sw ——
) A }—— MC Trap CR Reset
4-22 9D Gate MO-M1 SAR Lines
4-119D T8
Mach Chk
Store Word inhibit
A FL
4-22 9A Gate MO-M1 SAR Lines—
4-32C (Not) Trap Diag Ctrl Sw— A
TRO11 TROM

Mach Chk Trap with Trap During Storage Word (Word Type 2)

Diag Ctrl Sw Off T0 TO

During Word Types O, 1, 3-7

TO TO

15t Cycle Stor Wd | 2" Cycle Stor Wd | 15t Wd of Trap

Ctrl Word X

* No Operation I 1St Wd of Trap

1 Mach Chk Latch 4-10 4A

l
Mach Chk Mask Latch 4-50 8D I | I

Mch . | |

2 Mch Chk Stor Word Inh Lt 4-10 6B | | |
3 Gate MO-M1 1o SAR Lines 422 9A A___I_ﬂ |
4 CtrlCycle Lt 4-12 4A | 5 |

5 MC Trap CR Reset 4-10 7A - | Note 1 | | - Note 1 |
6 Ctrl Reg Reset BlsW 4-10 88 I Note?2 | | Blocks W RegSet .1 |

Pz rees |
7 Ctrl Reg Reset 4-12 6D l | | I '
m -

8 |

Note 1: Reset does not occur when the
Trap Diag Ctrl Sw ison.

Note 2: Second cycle of storage word
normally blocks set C-register
and set W-register.

*  No operation occurs during this cycle; cycle

is required to save the address + 2 where the
error occurred. Ctrl reg is reset at TO of the
no operation cycle and is not set.

4-12 2B

Ctrl Reg Reset BIsW 4-12 3C; 4-24 4C, 4E
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A Reg
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v 2 v 3 v 4 v 5 v v 7 v
A-Reg Check Gate
4-12 4A  (Not) Control Cycle Latch ~—~—— ——— —
4-337 9D (Not) File Request Lat A | __Check Data A
4-13 6A Ctrl Word Type 2 1st Cycle St Word
yp (1st Cycle Storage Word) 41196 T9
A RCO01
4-36 P1 4A (Not) Degate A Straight ——|
4-135B (Not} Ctrl Word Type 4 — A Reg Check Gate
{Not) Ctrl Reg Bit 12 OR 4-35 P1 4C (Not) Ext to CPU
4-12 < (Not) Ctrl Reg Bit 13 A 4-12 5A (Ctrl Cycle AB) A
Ctrl Reg Bit 2 OR 4-119D T7 A Reg Parity Check
— {Not} M Equals K —
> RAOG1 Output of A-Reg is checked 4-10 P1 4A Allow Pc A
RAOB1 for Odd or Even parity. —A Reg Parity Error
4-136A Ctrl Word Type 2 If Even, parity error exists.
{Not) Ctrl Reg Bit 12 —— N ] 4-20 4B Gate A Reg to M1 —
412 J (Not) Ctrl Reg Bit 13 —— * "2';8“;(':5 K I I OR VLY 410P14E (Reset)
Ctrl Reg Bit 14 | 4-136A (Not) Ctrl Word
B RC001 Type 0
B-Reg Check Gate
4-13 6A Ctrl Word Type 2 A
4-20 4B Gate A Reg to M1 OR 4-119A T1 B Reg Check Gate
4-36 P1 4D B Reg Gated A
4-35P1 4C (Not) Ext to CPU 4-12 5A (Ctri Cycle AB) A
> ¢——————————— (Not) M Equals K 4119A T7 B Reg Parity Check
4-20 2B RAOB1 ) —
4-27 2A Output of B-Reg is checked 4-10P1 4A AllowPC — A
4-25 2D for Odd or Even parity. +— B Reg Parity Error -——
If Even, parity error exists
c RBO31 4-10 P1 4A {Reset)
Word Type | Process A-Reg Contains B-Reg Contains
0 Return function Low eight bits of storage adr [ High eight bits of storage adr
1 **ALU Function Data KK value
*Storage word that access Ctrl, Aux, or Prog storage using indirect addressing Low eight bits of storage adr | High eight bits of storage adr
> *Storage word that alters Ctri, Aux or Prog storage using indirect addressing Byte 1 (Data from LS ) ByteO
2 *Storage word that access Ctrl or Aux storage using direct addressing Byte 1 {Data from LS, adr decode Ctrl Reg 9 and 10)Byte O
*Storage word that alters Ctrl or Aux storage using direct addressing Byte 1 {Data from LS, adr decode Ctrl Reg 4, 5, and 6)Byte O
—— - - - - - - 4-10 P1 4A Allow PC
Storage word that access/alter Ctrl, Aux, Prog storage using indirect addressing Low eight bits of storage adr | High eight bits of storage adr 4119 T8 A
3 **ALU Function Data Data 4-36 P2 9E ALU Check
4 Branch Note: A-B Registers not checked M1 Reg setting M1 Reg Setting
D 0-3, 5-7 Functions not using extenals. Note A-Reg checked, B-reg not checked. Undetermined Undetermined
4-10 P1 4E (Reset)
*A-register checked at T9 of first cycle.
B-register checked at T1 of second cycle.
**A-register and/or B-register checked if gated.
»

A Reg Check
] A Reg Parity Latch 4-40 7D
FL
KCO064
OR Error Pulse 1 4-10 P2 2A
B Reg
=]
B Reg Check
B Reg Parity Latch 4-40 7D
FL
KC064
ALU
(=]
ALU Check
FL ALU Error Latch 4-40 7D
KCO064
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4-10 P1 9C (Not) Hard Stop Latch

4-103 8B 2540 Clock Request

4-3 7A Customer Mode

— Osc —‘L .3C, 6A
Osc

- (Not) Os¢ ————8—

KCO11

Osc

4-1 9A Start Clock Pulse

..6A

OR }—

4-119A T1
4-1 9C Mach Reset

FL

| OR

KCO031

Clock Start

A FL

4-1 9C Mach Reset Sw ——
4-10 P1 9C Hard Stop Lt 4 OR

~ Clock Stop Pulse - KC031

4-3 6B {Not) Scan
4-3 3B {Not) Trap Diag Ctri Sw
4-3 3B {Not) Stop Diag Ctrl Sw
4-3 3B (Not) Process Diag Ctrl Sw

4-1 3C Load Sw (Pressed)

4-1 8D (Not) Syst Rst Load or CSL Latch
4-119B T3

*—
4-1 3E CSL Sw (Pressed)

L

4-1 3B System Reset Sw (Pressed)

4-13 5A Ctrl Word Type 3
4-15 6B KH Decode B
4-12 (Not) Ctrl Reg Bit 2
4-11 9B T3

A |OR

4-4 6E Single Cycle Mode

4-4 2E MS Adr Stop Sw
4-27 P2 5B (Not) Use Aux Storage ———— |
4-21 5D Address Match Puise

4-27 P2 5B Use Aux Storageé —— ]
4-4 28 AS Adr Stop Sw

4-13 9E Diag Branch Latch
4-119C T5H

4-3 2C Stop Diag Ctrl Sw
Condition In

Pwr Sup) Power Off

KC041

{Not) Osc —

(Clock Start Intlk)

Clock Start

5

..2B Osc
4-1 9C Mach Reset
..2B (Not) Osc

(Not) Clock Start Latch 4-17A

..7A {Not) Clock Off inh
..2B Osc A
4-11 9E T9

4-1 9C Mach Reset

..8A Clock 1

OR

Clock Off
FL

KCO031

—— (Not) Clock Off—-\

Clock On

Clock Off 4-12 2B; 4-10 2A

M| Clock Off

(Not) 4 —

AN NN

N

A

B7 (Not) Clock Off Inhibit ..4C

OR

NNYN VNN N

OR

00

NNYN NN

OR

(Not) 2

3

6

o

AN NN

~

OR

2
o

o
w

S

[¢]

-

OR

N \\\]\

[s4]

Clock 1

FL

KCO011

Clock 2
FL

KCO11

Clock 3
FL

KC021

Clock 4
FL

KC021

Clock 5
FL

KC021

D

— (Not) 1 —\

._2_*\

— (Not) 2\

— 3

— (Not 3) ™\

_4ﬁ

I (Not 4) ™\,

N

4

/‘—
/_

—— (Not 5
(Not )j _

]

TO

——P1

T

T2

—— P3

T3

7

T4

L p5

T5

L P6

—— (Not) 5

T6

—p7

{Not) 3~

T7

—

/
{Not) 1
y —

5
; (Not) 4

T9
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2 v 3 v 4 \4 5 v 6 v 7 v 8
u | T T T T T . .
90 ns 180 ns 270 ns 360 ns 450 ns 540 ns 630 ns 720 ns 810 ns

1 0SC 411 2a

2 _Noyosc 411 2 E——— s —— —— —
3 Clockl 411 84" & ssssssse—— 2 4

4 (Clock2 411 88" (Not) 73| p———————— 5

5 Clock3 411 8C* (NOY 3 e ————————————— 2 0

6 Clocka 411 8D* (Not) 45 | ———————— 2 7

7  Clocks 411 8D* 2.3 (NOY) 561 pu——
8 ClockTO 411 9A ‘ a

9 Clock Tt 411 9a 3 5‘—180 ns ~ (Nt 3

10 ClockT2 411 98 4 —— 5

11 ClockTs 411 98 (Not) 3 pum——— (NOT) 4

12 Clock T4 411 9C 5 — O

13 Clock TS 411 9C (Not) 4 e ———— (ot 5

14 Clock T6 4-11 9C 6 N

15 Clock T7 4-11 9D (Not) 5 —_(Not) 6

16 Clock T8  4-11 9D** 7 — |
17 Clock T9 411 9C*~ (Not) 7 (NOV 6 _
18 Clock P1 4-11 9A 9 !90—!53 (Not) 8

19 ClockP3 411 98 11— (Not) 10
20 Clock P4 4-11 9B 12— (Not) 11

21 ClockP5 411 9C 13 p—— (NO!) 12
22 Clock P6 411 9C 14— (No1) 13
23 ClockP7 411 9D 15— N0t 14
24 Clock P8 411 9D 16— NOt) 15

*Machine reset turns Clock 1, 2, 3, and 4 off and turns Clock 5 on.

**When clock is off these lines are blocked.
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2 v 3 v 4 v 5 v
4-11 9A TO
A =
Note 1:  For control word typess 4, 5, 6, and 7
438D (Not) Ctrl Addr Set Latch-— 4119A TO 4-337 9C Ctrl Reg Bit 5 is set to a 1 (limits register
Control Cycle Latch A —r (Ctrl Cycle AB) A Early File Share addressing) Storage Data Qut Bit 5 is
4-32 3A  (Not) First Cycle Storage Word OR FL 4-10 P1 4C, 4-10 P3 5A, 5C 4-15D (Not) CSL Latch+ used as a replacement bit for word
411 4C T4 L Ctri Cycle B Pwr 4-11 9A TO Ctrl Reg Bit 0 type 4 and for testing A-Reg gates on
4-337 9C word type 5, 6, and 7.
4-14C  Machine Reset Sw OR 4'5'8 e File Request Latch — Ctrl Reg Bit 1
v 4-321 5D
4-36B Scan : (Not) CPU Write Mode F— Ctrl Reg Bit 2
oz e Ety e S
- rap eset .
}— Ctri R
4-45B Manual Inhibit tatch ———mM ———— Prog Mem Ctrl Reg Bit 3
411 4C T4 ] 413 5A | Wd Cyc
’ OR Ctrl Word Type 2 - ——f 4-337 9C p— Ctrl Reg Bit 4
4-13 5A Ctrl Word Type 2 A 411 9A TO ——me o] A FL Prog Mem Word Cycle 4-502 2A: File Request Latch—
4-32 3A First Cycle Storage Word ——— . 4-1010P1 3A, 3C .
— (Not) Early File Share F——Ctrl Reg Bit 5
4-10 P1 7B Check Reset A 4-337 9C
411 5C Clock Off (Not) PMWC  4-20 2C; 4-10 P1 4C b— Ctrl Reg Bit 6
4-119A TO 427 g Storage Data Out Bit 0 - 15
A OR RCO01 (Memory Bits 0, 1, 15) |— Ctrl Reg Bit 7
4-337 9C File Rst PMWC ——— OR .tpMWC or Dbl Byte Modify File Request Latch
419C Machine Reset Sw ———] 432 3A Double Byte Modify—| 432 P12A 43379C f—Ctrl Reg Bit 8
——Ctri Reg Bit 9
4-36B Scan —— Ctrl Reg Bit 10
— | Res E -24
4-337 9C Early File Share OR Ctrl Reg Reset Gate 4 4C, 4k 4-337 9C Fite Request Latch
4-10 P2 7B Ctrl Reg Reset Bl Sw 4-337 9C File Request Latch ——Ctrl Reg Bit 11
RCOO1 415D (Not) CSL Latch
—Ctrl Reg Bit 12
4-337 9D Second Ctrl Reg Assem —— | 14 13 | ——Ctrl Reg Bit 13
A F—
4-11 9A T0 14 |—— Ctrl Reg Bit 14
15 | ——Ctri Reg Bit 15
4119E 79 A (0-15) RCO11-041
4-11 9A TO OR (Ctrl Reg Reset AB)
4-1 9A Start Clock Pulse A
4-4 6B Manual Inhibit Latch
4-10 P1 4A  (Not) Allow PC
RCO001
T0 TO0 T0
Control Register Control Cycle Storage Word Control Cycle
(Non Branch) (Read or Store) {Non Branch)

1 First Cycle Storage Word | A’ |

T

2 Control Cycle Latch * ‘ e —
I !

3 Prog Mem Wd Cyc Lt
I
4 Ctrl Reg Reset F F
5 Ctrl Reg Set m I ,h
6 Set W m | F
7 Set M m From W! mFrom LSl m FromWw 1 mbrom W |
8 Ctrl Reg ——— ——————— ———
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4-4 9C Disptay ALU-Ext
OR

4-11 5C (Not) Clock Off

PA132

4-32 P2 4E AS Field Decode 0-8 thru 7-F

Contro! Word Gate

4-12 (Ctrl Reg Bits 0, 1, 15) ——/

— Ctrt Word Type O

— Ctrl Word Type 1

— Ctrl Word Type 2

— Ctrl Word Type 3

|-— Ctrl Word Type 4

— Ctrl Word Type 5

4 Bit AS Field Decode

If Ctri Reg bit 4 is off, the de-
code is O through 7. If bit 4

4-12 Ctrl Reg Bit 4

is on, the decode is 8 through F.

— Ctri Word Type 6

— Ctrl Word Type 7

v 5
Control Word Types
Ctrl Reg Bits
o 1 15 Word Type
0 0 o] Set-Reset
0 0 1 Arith Constant
4] 1 0 Storage
0 1 1 Arith Move
1 0 0 Branch Unc
1 0 1 Br on Mask
1 1 0 Br on Cond 0O
i 1 1 Br on Cond 1
DPO11

}—AS Field Decode 0 —
| —AS Field Decode 1T——
— AS Field Decode 2 ——
— AS Field Decode 3 —
—AS Field Decode 4—
L~ AS Field Decode 5 —
— AS Field Decode 6 —
—AS Field Decode 7 ——
|— AS Field Decode 8

|— AS Field Decode 9 —
|—AS Field Decode A —
—AS Field Decode B—
|—AS Field Decode C—
|— AS Field Decode D—
— AS Field Decode E—
—AS Field Decode F—

DP0O13

. .BA Control Word Type O

4-12 Ctrl Reg Bit 2

4-11 9C

4-1 9C

RMO0O01

4-12 Ctrl Reg Bit O

Control Function Set

T2

Ctrl Reg Bit 3 -0

Ctrl Reg Bit 12 —1_\
Ctrl Reg Bit 13 -2 —
Ctrl Reg Bit 14 -3
Ctrl Reg Bit 8 —4
Ctrl Reg Bit 9 -
Ctrl Reg Bit 10 —6
Ctrl Reg Bit 11 —7

222

OR

Machine Reset

RMO51

4-20 6B MMSK Equal K Rtn Word

OR

RDO31

4-10P17B.7D; 4-27 2A

_/

/

/|

/

Branch or Return Word

(Diag Reg Bits 0-5, 7)
To Ext Busin 4-40 7C

— 0 0 DRO Disable CPU Error Stop
1 4-36 P2 4D
— 1 I——Com Force ALU Error ——
2 I 4-27 PS5 6B. 6D
— 2 DR2 Force St Parity
) 3 4-23 4A
— 3 Diag I—E Diag Reg Bit 3
Reg
—4 }i—Diag Reg Bit 4
5 4-35 P1 2B A
—5 ‘-—I:DRS Diag Force Ext to AB
6 4-10P1 8B
—6 Check Sum Latch
7 7 Diag Reg Bit 7
RMO51
Diag Branch
r— Diagnostic Branch Latch 4-11 2E
A FL
4-119D T7
RMO51
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4-12 Ctrl Reg Bit 2
A }— Control Function Set 1
4-135A Ctrl Word Type O 4-134C AS Field Decode 4 A OR 1400 Mode 20 Mode
RMOO1 4-114C T4
4-1 9C Machine Reset Sw EI l-l 41198 T2
A RMOST : 4-1258 Prog Mem Word Cycle A 8F Detected 4-25 5E
l 4-31 8D (Ext Bus Out Bits 0, 4-7) |
_— 04 o |—=
Ctrl Reg Bit 3 0 — 1 1 b——o— & 4232C;..2B,5C RMO081
Ctrl Reg Bit 12 1 i
! _— 2-’ (Bits 1-4)
> Ctrl Reg Bft 13 2 — (Ext Mode) 4-23 2C; ..2B, 5C
412 Ctrl Reg Bit 14 3 |_— 3{} Mode Prog Mem Word Move to Ext—
Ctrl Reg Bit 8 4 2 Reg 4 4-134C AS Field Decode 3 — A 1401 Share Inhibit 4-32 P1 3B
Ctrl Reg Bit9 5 o .9D 2311 Disk Mode —
Ctrl Reg Bit 10 6 | — 54 5 4-337 9D (Not) Share Cycle
Ctrl Reg Bit 11 7
_— 61 — (Mode Reg Bits 5-7) 4-32 P3 2A FS021
7 (LS Zone)
B | — 74
RMO51 r- External Gating Ctrl 2
External Gating Ctrl 1 The decode of the Mode bits from External Gating
4-15 98 MMSK3 2540 Reader Trap Ctrl 1 vary depending on Mode Reg bit 1 {20 Mode} or
> 41598 (Not)MMSK1 2311 or 2560 Trap A Ext 2 display of ALU-Ext
..5A (Not) Mode Reg Bit 1 —————— E]
44 9C (Not) Display ALU-Ext — Display | Mode Reg Ext Lights Mode Bits
’ Bit 1
.5A Mode Reg Bit 2 A Mode Bit O For BA To CPU Ext Bus In  4-40 78 2 3 | 4101112
4-158E (Not)MMSK O Thru 6 On/Off 0/1 Ooff |Off | Off| 0] 0|0 |— CPU Mode
4-49C  (Not) Display ALU-Ext On/Off 0/1 Off |Off | On | 00| 1 }—— 2311 Disk Mode
C .‘5A8 Nl(ode Reg Bit 1) 4-158C MMSK 0-1-2-5 or 6 ——————— A ~BA  Mode Reg Bit 1 oR On/Off 0/1 off |on {Off]0f1]0 2540 Mode
4-15 8B (Not MMSK1 OR
41588 (MMSKO) 43 6E CSwBit 1 " 449C Display ALU Ext On/Off on Off {On {On | O]1}1 1403 Mode
4-4 9C Display ALU-Ext On/Off 0/1 On |Off |Off| 1|00 PR-KB Mode
.BA  Mode Reg Bit 1 4-41 3B On/Off 0/1 On |Off { On | 1|01 Communication Mode
4-4 9C (Not) Display ALU-Ext A A _/ Off 0 On [On |Off|0O]1]0 =
> 4-15 8B MMSK1 2311 Disk Ctri Trap A N OR Mode Bit 0 On 1 On On off | 1{1]0 I— 2560 Mode
Ext 3 i | £f 1 —
4158E (Not) MMSKO Thru 6 — 1 A xt 3 IE] A A On/O o/ On |On [On | 1]1]1 Channel Mode
.5B Mode Reg Bit 3 /
Mode Bit 1 l TRO52
4-15 8E MMSKO0-2-3 or 4 A
4-4 9C (Not) Display ALU-Ext To CPUExt BusIn 4-4078B
D 4-4 9C Display ALU-Ext 4-41 38
43 6E C SwBit2 A
.5B Mode Reg Bit 4 - === N
4-15 8E (Not) MMSKO Thru6 ————— 1 A
To CPU Ext Bus In 4-40 7B /
4-4 9C (Not) Display ALU-Ext —————I-—- Mode Bit 2
4-15 8B {Not MMSK 1) 4-158E MMSKO-1-2-50r 6 —— 8 1 A 441 3B
OR l- l
.5A {Not) Mode Reg Bit 1~— 43 6E CSwBIt3 A
4-4 9C Display ALU-Ext Ext4

TRO51
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K High Decode
4-12 (Ctrl Reg Bits 13,14)— Decode Ctrl Ctri Reg Bits
¢ 0-3]4-7]8B 13 14 See Notes
1 6] 0 0] 0 }—— KH Decode 0 —
1 0] 0 0] 1 l—— KH Decode 1 — Decode—e MMSK Bit Latch
K High T [0 [0 T | 0 |—— KH Decode 2 — ce oot N B
Decode Ctrl 1 0 0 1 1 }—— KH Decode 3 —
412 (Ctrl Reg Bits 3, 12) 0o 110 010 KH Decode 4 —
Ctrl Reg Bits 0] 1 0 0 1 p—— KH Decode 5 \ A 10
3 12 0 1 0 1 0_|—— KH Decode 6 ——] Fl\‘ﬂeser:_PU'se ‘ OR ‘
0 0 —KH Decodes 0 thru 3————~] o {1 ] o 1 | 1 | KH Decode 7 ——| achine Reset
0 1 L KH Decodes 4 thru 7 ————" 0 0 1 0 0 | KH Decode 8 N
1 0 L KH Decodes 8 thru B ————— 0 0 1 0 1 KH Decode 8 —|
1 1 |- No Decode 0 0 1 1 0 |~ KH Decode A
RNO71 0o [0 ! ! 1 |7 KH Decode B See Note 1
(B - 0) RMOO1 - 011
0
|-—-—— MMSK O Channel High Trap 0 ~
—— MMSK 12311 or 2560 Trap 1 Ny
*2 p—— MMSK 2 Channel Low Trap 2 ~
——MMSK 3 2540 Reader Trap 3 q
4-12 Ctrl Reg Bit 2
MMSK
A Control Function Set X Reg F—— MMSK 4 2540 Punch Trap 4 ~
4-135A Ctrl Word Type O 4-13 4B AS Field Decode 2 —e A MMSK Set Pulse MMSK 5 Comm Chnl Bit Serv 5
RMO0O1 4-119C T4 —_ 4
RMO041 }—— MMSK 6 Comm Chni Char Serv 6 —
j——— MMSK 7 Level 1 Priority Hold 7 N
(To Error Reg) 4-10 3E .
MMSK Reg Bit 8 t
A MMSK Reset Pulse — 9 Bit8 (System Reset, IPL, CSL)
A Control Function Reset 9 I-—IVIMSK Reg Bit 9 (Machine Check Priority)
4-12 {Not) Ctrl Reg Bit 2 RMO41
RMOO1 |
See Note 1 (0 - 9) RMO21 - 041
A
..BA, 6B (KH Decode X) OR
4-1 9C Machine Reset Sw
r‘»—— (MMSK Bits O through 7) 4-70 7B
Note: 1 Each position of the MMSK Reg is set depending on the

KH Decode (0 sets 0, 1 sets 1, ect.). Reset is the same
except for MMSK 2 (See *2); Mach reset resets all positions.

*2 MMSK 2 latch is reset with the MMSK Reset Pulse and

KH Decode of 0 or 2.

~N——2 — OR MMSKO-1-2-50r 6
\__5__
N—6—

OR MMSK Reg O thru 6
N—— 0 —
N e 2 e
N 3 OR MMSK O0-2-3or 4
N 4 —]

OR|——MMSK Reg O thru 7
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*4-135A Control Word Type O

4-12 Ctrl Reg Bit 2

Ctrl Reg Bit 3

s Ctrl Reg Bit 14
4.12 ] CtrlRegBit8
Ctrl Reg Bit 9

? Ctrl Reg Bit 10

. Ctri Reg Bit 11

4-358B (A Reg Bits0-2,4-

4-35 8D (B RegBits0-2,4-

4-135A Ctrl Word Type O

4-12 {Not) Ctrl Reg Bit 2

v 3 v 4 v 5 v v 7 v 8 v
* 16 Bits: S-Reg
A Control Function Set (B-Reg) Modifier and Z-Bus Checked for Zero Condition. I 0 EL ‘—ESO True Compl Latch EE—
4-11 SE
413 4B 28 Field Decode 0 — A 4-158E (Not) MMSK Reg O thru 6 * S RegBitO 4-36 P1 2B
RMOO01 N 4-32 3A Double Byte Modify ———— A ~— 9-Machine Reset Sw
RSOM 4-37 4D (Not) Z Equals Zero ‘ OR 10
S1 Non-Ze ith
4119E T8 ro Arth —————
0 RS021 “—— 9-Machine Reset Sw
3 4-135A Ctrl Word Type 3 11
. 4-12 CtrlReg Bit2 ———— S2 Z Non Zero Log Dec Bin TN
4-15 8E (Not) MMSK RegOthru6 —J A _—[
5 4119E T8 A L 4508D
6 [\——— 9-Machine Reset Sw
4-37 4D (Not) Z Equals Zero 12
7 RS021 NS 3 i
FL —T——S3 ALU 0 Bit Carry——-——\
412 Ctrl Reg Bit 3 A ;
412 Ctrl Reg Bit 13 OR 9-Machine Reset Sw™]
4-22 0 and Not Gat —
4-36 P25A ALU Function Log Conn b 13 8B TO and Not Gate Trap
RS021 8 . . .
N— 4 S4 Invalid Decimal Digit ——\
6) — Invalid Decimal Digit 4-12 Ctrl Reg Bit 2
- N
4-135A Ctrl Wc?rd Type 3 N 9-Machine Reset Sw
The bits from A and B Regist- 4-12 Ctrl Reg Bit 12 A e~ 14
ers are checked to insure that 4-119E T8 _ N 5 S Reg Bit 5 TN
none of the digits (4 bits) are 4-36 P2 6D Carry Bit 0 —————
above the value of 9 (1001). 4-15 8E (Not) MMSK O thru 6 —— N 9-Machine Reset Sw
RS031 NG 15
6) If lézvdd'é_!'t 'IS over 9, the in- Invalid Decimal Digit [ ~——6 56 Not Execute
e digit line be- 4-119E T8 A N—— 9-Machine Reset Sw N
> . ] imal
4-36 P1 4C Decima 4.40 78
RS031 16
412 Ctrl Reg Bit 2 IN— 7 S7 Chnl O Interrupt Latch
4-13 5A Ctrl Word Type 3
11 o oo A (Reset S3) —a N——17
RS041 - . (Not) S7 Channet O Interrupt Latch
4-36 P2 6D (Not) Carry Bit O —— 9-Machine Reset Sw
4-158E (Not) MMSK 0 thru 6 (0-7) RSO11 - RSO31
RS031
Note: Position 0, 3-7 can be set by the set-reset word; all positions can be reset by the
set reset functions.S3 can not be set or reset by a arithmetic function during
a Trap. S2 can only be set during a word Type 3 (Move Arith) for logical (A, OR, OE),
for decimat (D+-), or binary(+-) operations and not during a trap with Z Bus non-zero.
4-1 9C Machine Reset Sw—9 S1 is set when the Z-bus is non-zero during some arithmetic operations and during
a word type 2 (Storage Word) with direct addressing or address update without access ;
+ Ctrl Reg Bit 3 10 ————_ 16 bits are checked for Zero.
Ctrl Reg Bit 12— 11 ————{
Ctrl Reg Bit 13 —12———\
Ctrl Reg Bit 14 —13
4-12 :
Ctrl Reg Bit 8 ———14
Ctrl Reg Bit 9 15—
Ctrl Reg Bit 10 —— 16
Ctrl Reg Bit 11 ——17
N\
N
4-119E TB
A Control Function Reset A
4-13 4B As Field Decode 0=
RMOO1 RS001

S3 ALUO Bit Carry
| Delayed (To Carry
PH Insert) 4-36 P2 2C

RS031

(S-Reg Bite 0-7) to CPU-Ext

Bus In 4-40 7B
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M-Reg Assembler

MO Assembler

Gates (Not 48K Only)
4-13 5B Ctrl Word Type 6 |-Gate WO to MO OE Note 1
. BE (Not) Branch on Cond A -Gate Conditional Rep to M1 ———— 1_\ 4-27P5 9B (Not) Storage Data Qut PO —_}
4-13 5B Ctrl Word Type 7 A L-Gate Cond Unc Rep to M1 — MP051 \_ PO
. BE Branchon Cond —o—o—— ° | ____ _| |-Gate Cond or Unc Rep to M1 9—Gate M Equals K to M1 —————r A P6
|-Gate Cond or Unc Rep to M1 —2—L\ ~— . .2D;4-2168;4-37 58 (48K or Ctrl Reg Bit 3) P
4-13 5A Ctrl Word Type 4 ———m8 ————— I-Gate Cond Unc Rep to M1 L——3—--\ MO Parity for Unc Br A
— — — — ] GateUncRepto M ""_‘——__4‘\ 4— Gate Unc Rep to M PO
4-32P1 6A MMSK K ) . .
Return Word A |MMSK Equals K Rtn Word 4-13 6E 4-12 (Ctrl Reg Bits 2,3,4) 0
4-11 5C Clock On A Gate A Reg to M1 —e— 4-10P3 4B 422 2A, 3D o A5 4 Note: -PO-\
412 (Not) Crl Reg Bit 2 - Gate LS to MO 4:37 2A 4-27P5 98 Storage Data Out Bit 5 See bottom
412 (Not) Ctrl Reg Bit 11 o 1 9 A comment. O]
4-32P1 2A First Cycle Storage Word —————— —Gate LS to MO —& 5 —r\ M1 Assembler +b: g
A ~Gate A Reg to M1 —&———"——6 1]  4.27P5 9D Storage Data Out P1 ———— * , A BN
410 P3 3C (Not) M Equals K ————— — _ __ _}ecatetstomo.. 20 N\ 4—Gate Unc Rep to M . A ey 4-12 (Ctrl Reg Bits 6,7) ———— 20 7 __ __ _ __
(4, 8, or 16 Way Branch) A - Gate Br Mask to M} ———m @ —— 7-J\ L_ Parity bit and bit O are set \— 4-24 78 WO Reg Bits 0-4 ————— 5 | PO Parity forced _2_\
4-13 5A Ctrl Word Type 5 ~——t - _[—Gate Br Mask to M 4-12 Ctrl Reg Bit 8 Al o detp.endiggtc;n_ whitc? g;'a;e is 8—Gate Br Mask to M -———E 8l 4 10 (off).
|_Gate Br l__ ] 4-248D M1 P Bit for Cond Br —————— active. BIt b 1S S8t o the Al® -3
4-35P2 8B A-Reg Not Equal to Zero Al Gate Br Mask o M ¥-377 24 ° \\-1—Gate Conditonal Rep to M1 — 1] Al ;?gd;g’g,zie‘i‘{lﬁﬁg oo 4-12 (Ctrl Reg Bits 12,13,14) sl 7 __4\
3':;')5303(3'0'\;‘([50“ - A oo - 0 A dition of Ctrl Reg bits 4-309D (LS Bus P 2-7) — A PO See bottom 5\
- B quals —Gate quals K to —_— 9 4 . : 10-14 respectively. Bit 7 \__ B
4-12 5B (Not) PMWC e ™~ 2_3; Z:al\/:e;;?zt 0 0 always set 10 0 (off) 5= 4(3"";: 7L§ “A‘l’o“’:L o S P—; _ comment__[*™N
When none of the -Gate WO to MO —————————10 4\\3—Gate Cond Unc Rep to M1 A g condition. \ 9 Ag '6'\
above conditions 4-12 (Ctrl Reg Bits 10-14) ———— | 2 10=Gare WO to MO — e 7\
exist Gate WO, | Gate W1 1o M1 11 \_2— Gate Cond or Unc Rep to M1 —— 8] 6 4-3 6D Sw AB Parity A
W1 _to MO, MT. " 412(Ctrl Reg Bits 11,9, 10— A | P1 P1 forced 10 0 bits 0.1, ] 4-6 9B Man Gate Sw ABCD to MO PO
4-13 5A Ctri Word Type 4 ————————— 8—Gate Br Mask to M al2 2Setto 11,9,10. 4-3 4E A Sw Bits 0-3 al®
.. 9E Ctrl Storage Access — —Force Ctrl Store Bits —————— 12\ 4-36P1 6B (ALU A Entry Bits 4, 5) — 3 Bit3 set to ALU A 4. Ctrl 41 3
. 4B Return Word o 4-12 (Ctrl Reg Bits 2, 3) ————— 1 A gegtb;tRz' bilat 43t0 ALU A Al 4
. 4B Gate LS to MO ~Gate LS Bits 0 and 1——————13— N\_7—Gate Br Mask to M1 . 2fa S5t A'Tsjﬁ';zpiﬁr 43 5E B Sw Bits 0-3 al 7
MGO11-021 . 7, : igﬁ'faf?)'tczrliﬁ'a?ﬁys = \_ 43990 18 Bus Bits 0, 1 A | OBits0& 1 canbe
4-36P1 6B {ALU A Entry Bits 6, 7) — 6 Note: I Gate Br Mask to M1 is FP1=\ 13—Gate LS Bits 0 and 1 2] 1 ?itﬂt)odl(()el’;)d?; 0]
Br on Cond Detect not active bits 3-7 will be O(offj}—0- \_ *(Core Size 16, 24, 32, 48) ———— A 0 on thesgcondi?
4-36P1 68 (ALU A Entry Bits 47) —] =T Crrl - 4-27P5 9D (Not) Storage Data Out P1—{ A | ~ Force bits0 & 4 to 1(on)  b—1 12—Force Ctrl Store Bits —————— 2] 1 tions.
Reg Branch on Condition .. 2A N\ g Gate M Equals K to M1 P1 Force bits 1 & 7 to O{off) 2_\ (PO)MCO01 (0-7)MCO11-051 To
: 21516l 71213 C A | o Setbits2356,toCtriReg [~ “" MO
412 (Ctrl Reg Bits 2, 3) 1| x| x| x[ o]0 412 (Ct7rl Reg Bits 8-11) ——————— 8 J bits 89,10 & 11 respectively =3~ ~(P0.7)
4-35P1 7A A Reg Bits P-7— A . ‘
XX X101 - \G—GateAReg to M1 of 7 4N
X[X]1]|X]|1]0 p—(Not)Branch on Condition . . 2A 4-24 7D W1 Reg Bit P*GAT P —I;it ;s f_t;c;t:)—o ;:;f)—- ""_5_\
X{X|[X]j1f1i1 S 11— Gate W1 to M1 ol 7 __A_ 6~ - Bits Note 1:
MBO11 Note: Branch on Condition is 4-3 9E CD Sw Parity ————————— A | " | CoreSize 1 Ctrl Reg Bit 3= 0 (PO set to 1) (MO, 6, and 7 set to 1)
active if ALU A Bit tested 4-6 9C Man Gate Sw ABCD to M1 P1 N Ctrl Reg Bit 3= 1 (PO set to 1) {MO, 6, and 7 set to 0)
isa 1 and (Not) Branch on 4-3 7E (C Sw Bits 0-3) Al o 16K Prog 1 0|1
Condition is active if ALU 4| 3 24K Prog 110
A BitisaO. A 4 32K Prog 110
4-3 8E (D Sw Bits 0-3) a4l 7 48K Prog 111

(P1) MC001 (0-7) MC061-101

4-32P1 2A First Cycle Storage Word —
A |— Ctrl Storage Access ..2D; 4-21 6C

4-12 (Not) Ctrl Reg Bit 3

MGO21

— To M1 (P1-7) 4-21 2C
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8 v 9

its 9-10, 13, 14--4-24 2C

Mem Addr Bits 4-14mmmmmTo Carry Predict 4-24 2B

SAR 0-14 sssmsmmmm t0 Main Storage 4-27 P3 2A, 4-27 P2 5B

to Storage Modifier 4-24 2D

2 v 3 v 4 v 5 v 6 v 7 v
Storage Adr Assembler Mem Adr Bits 2-7 4-25 5B
M1 Trap Bits 0-3 A 8 For atrap address
4-11 9C P4 p] — --68B:4-315C Trap —1_4] 11 bitsOand1areset | prem Addr B
4-27 P1 3A (Not) Inh Rd Call-Block M Set— A OR MO Reg Set oluo Address e 19 Trap Bits 6-7 A 6 by core size. Bits 2-5
4-38B (Not) Ctrl Addr Set Latch ‘-—To Storage Wrap See 4-23 —{ - 1241 )
ILE ~ 7 and12-14aresetto | ppomy Addr Bits 1-3, 5-7--4-24 2C
422 7A Man M Reg Set or Mach Reset— 4-25 3D 4-22 7A Gate MO-M1 to—g N Al o0 o.Bits6-11 are set ‘
MS041 TR 031:041 SAR Lines (Comasize)42] 1 to forced trap address.
4-20 9D (From MO Assembler) MO (PQO-7) HERMEI———— X Mo - o
Re9 | hmm—P0-7 m to LS Assembler 4-31 7D MO Bits 0-7 NE
~ A LB Mem Addr Bits 0-14
———E MO Bits 0-7 M1 Bits 0-6 7] 14 em rE
.2D
7 7 MAO011-021
4-35 P2 6C B Reg Bit 0 -
(P) MC 001 4-35 P2 6C B Reg Bit 1 —§ OE -4A MO Reg Bit P MO Parity
(0-7)MCO11-051  4-35 P2 6C (Not) B Reg Bit P OE Corrected MO Parity——}  Correction
(48K Only) OE for Rtn
. (48K Only) 4-20 5B MMSK Equals K Rtn Word;
42?1:11 22 " ) Inh Rd Call-Block M 435 P238 i M1 Reo P70 RA0GI (48K oniy)
438D (N t()N(;t| /;dd S aL—t :C Sett A OR M1 Reg Set 0 0 4-20 9E Ctrl Storage Access MO P Bit Corrected . . 7D
5 o r roet La ‘; 4-20 4B (Not) Return Word
422 7A Man M Reg Set or Mach Reset ! M1 Bits 0-6 4-20 9E (Not) Ctrl Storage Access—|
MS041 M1 4-23 7C Buffered CSL Req — |
4-20 8E (From M1 Assembler) M1 (P1-7) num—m X Reg | PO-7 = to AB Register Assembler 4-35 P1 7D 4-22 8A Mem Trap Adr
4-23 7C (Not)} Buffered CSL Req —
M1 Bits 0-7 ¢—— Gate MO-M1 to SAR Lines
6|16
Uil
{(P) MCOO1
{0-7)MC061-101

M1 Bits 0-7

Address Match

The bits from Registers

..4B MO Bits 0-7
4-3 4E A Sw Bits 0-3

MO and M1 are matched to

the bits from switches

4-3 5E B Sw Bits 0-3
4-37E C Sw Bits 0-3

ABCD respectively.

When a match occurs, the

4-3 9E D Sw Bits 0-3
CE Match Gate

Address Match fatch is set,

4-27 P2 5A Use Aux Storage
4-11 (T1or T7)

4-1 9C (Not) Machine Reset Sw
4-32 3A First Cycle Storage Word

4-12 Ctri Reg Bit 7

Gate MO—M1 to SAR Lines

—— Address Match Pulse 4-11 2D

—— CE Addr Match Qut

Mem Addr Parity Check

Mem Addr bits 0-7 are checked

M1 Reg Bit 7

..8C MO P Bit Corrected —
..4C M1 Reg Bit P—

m | Adr Match

and generates MO parity to the
parity predict network.

Mem Addr bits 8-14 and M1

Reg Bit 7 are checked and
generate M1 parity to the parity

— (Not) MO Parity to Pred 4-24 2C, 4-31 5C

— (Not) M1 Parity to Pred 4-24 2E

MPO71

*Used to reset the store control
latch (4-27 Part 5) when the clock
is stopped in a scan operation.

(Adr Match Latch) ° predict network. Bits 0-14, M1
Adr Match OR bits P and 7, and MO P bit
Soft Stop corrected are checked for odd
4-27 P2 5A (Not) Use Aux Stor FL parity.
4-4 2E SAR Delayed Stop Sw ——— Adr Match Soft Stop 4-2 78
4-1 9A Start Clock Pulse MPQ71
4-1 9C Mach Reset
PA171 {Even Parity)
4-11 5C Clock Off —f 5] OR}—— M Reg Even 4-25 6D
4-358 Scan ———{ A
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2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
Inhibit T 4-6 9C Man Set M Reg
— —__'phioit frap OR Man M Reg Set or Mach Reset 4-21 2A 2C
Traps are not allowed 4-1 9C Machine Reset SW ——-{
4-20 6B MMSK Equals K Rtn Word —— . !
N dr 4-21 6C
4-20 4C Gate Br Mask to M —————— g;’:::i:':k:":‘r::z:z : ! I——Mem Trap Adr 4-216
R i [E—— ‘ Inhibit Trap .2C
325;;5 g ;E:te sTr:;?:SLsata;N_ word, the first cycle T 4-119C T4 ~ | R {(Gate M To SAR)
A
4337 9E (Not) Second Share Latch —| of a storage word, or (Trap Addr Intlk) —— FL 1 : A Not Gate Trap Address..4D
while doing a branch ..5B
on mask 4-21 5A TRO11
—B
TRO31 4119CT74 —47M8M8M8M— A A T 4-23 2B, 4-16 BC
E— TO and Not Gate Trap 4- ' 4
Set Inhibit 2540 42? 9C Any Trap Req TRO31 Trap Addr Intlk 4119A TO i
4-15 9C MMSK3 2540 Reader Trap OR FL Note: The purpose of the inhibit (Not Trap Addr intlk) < rap rint
415 9C MMSK4 2540 Punch Trap 2540 Latch is to provide at least | 4-23 6D FL
one clock cycle between consecutive 4-95 4E 4-118A T0
X i 4. S
4119A TO 2540 traps. MMSK Reg is resetat T 4-1 9C Machine Reset Sw —on A Sample CPU Trap Req 4-23 6E
4-11 9A TO
TRO61 4-337 9D (Not) Share Cycle ————— __[— 9
4-119B T2 A TROB1 TRO61
..7A Gate MO-M1 to SAR Lines
4-15 9C (Not) MMSK3 2540 Reader Trap —{ A
4-15 9C (Not) MMSK4 2540 Punch Trap
Inhibit 2540
FL
I—-I 4-119C T4 A
_BA Inhibit Trap P N (Not) Inhibit Trap ‘ (Not) inhibit 2540 Trap 4-23 2C, 2D T6 ‘TlO T6 TIO le‘ T'o T'6 T'O
TROG1 Sample Priority 1 Scan h X IF : - -
1
: i | ] : | |
OR Gate Chnl Or Comm Trap Gate Chnl Trap 1 | ' )
4-103 8B (Not) 2540 Clock Request 4-23 2D 2F X ) |
' ! I I
] ! ]
TRO61 {Intlk)
A | 1 1 | | ]
4-20 5B (Not) MMSK Equals Rtn Word
TRO6G1
(Gate Chnl Trap)
4-15 8E (Not) MMSK O Thru 7 )
iori - Gate Chnl Trap— ..5D; 4- i
9A Not Gate Trap Address A Sample Priority 1 Scan A FL ate Chnl Trap 5D; 4-23 2D (See Timing insert)
Sample Priority 1 Scan 4-119D Te
4-15 9B MMSK 0 Channel High Trap — OR . 4-19 9C Machine Reset Sw
4-15 9B MMSK1 2311 or 2560 Trap TRO81 "'"‘A oR (Not) Gate Chnl Trap 4-23 2E
TRO21
. (Intik)
411 9ATO L ..8D Gate Chnl Trap
411 9A TO FL
4-1 9C Machine Reset Sw—]
4-119A TO ——-—] OR
A

TRO21
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2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

1/O Service Request Trap Request Trap Address Bits
4-413 6 F Chnl Data Req Trep
File Chain Req -~ Chnl Hi Reqor DR3 ——— — Chan Hi Req ..2D MO0-6 | Mo-7 | m1-0 |l Mm1-11M1-2] M1-3 Adr
4-413 6E Chnl 0 Trap Req———————— The Diag Reg Bit 3 is ORed — File Chain Reqor DR3 ——————1 39 Reg Bit 3 or S Reg Bits | 2311 Chain Req ..2C
4-102 8E 2540 Rdr Trap Reg with each input line; therefore |—————— Chnl Lo Reqor Dr3 ——— 0-6 are ANDed with each — Chnl Lo Req ..2D 18 Buffered ICPL Req 0 0 0 0 (o] 1 0010
4-108 8D 2540 Pch Trap Req ———— when Diag Reg Bit 3 isactive, [ 2540 Rd Regor DR3 ——— Input Line — 2540 Rdr Reqg ..2C / 19 Buffered Sys Reset or Load Req 1 o o ” o ) 0240
Comm Bit Srv Req all output lines are active. —————— 2540 Pch Reqor DR3 ————— —— 2540 Pch Req ..2C )/ 20 Buffered Mach Chk R o
Comm BSA Req Normal condition, {Diag Reg ——————— Comm Bit SrvReq or DR3 —— Comm Bit Srv Req ..2D / €q ] [ 0 0 1 0 0220
Comm BSA Req Bit 3 Off) routes the lines ——— Comm FSA Req or Dr3 I commBSAReq 2E (Buffered Mach Chk and Diag SW Trap)—] 1 0 1 0 0 0 0280
Comm Char Srv Req—————————4 through ——— Comm Char Srv Regor DR3 Diag Reg Bit 3 is ANDed — Comm Char Srv Req 2E L~ 21 Buffered StorErr Req — {1 0 0 0 4] 1 0210
2560 Trap Reg . L 2560 Trap Req or Dr3 with each Input Line —— 2560 Srv Req 3C L~ 10 Buffered Chnl Hi Req 0 1 0 1 1 1 0170
4-139D Diag Reg Bits 11 Buffered File Chain Req 0 1 | o[ 1]0 | o | o140
TRO13 413 (Not) Diag Reg Bit 3 TROO1 — 14 Buffered Chnl Lo Reg 0 1 1 0 | o | o | oigo
OR | — 12 Buffered 2540 Rd Req 0 1 1 0 1 1 01B0
4-16 8B S Reg Bits 0-7 ——— L~ 13 Buffered 2540 Pu Req 0 1 0] 0 0 1 0110
L~ 15 Buffered Bit Srv Req 0 1 1 1 1 0 01EO
4-22 9B TO and Not Gate Trap Buffered Chnl Hi Req 10 ——— | — 16 Buffered Char Srv Req 0 1 {ofo]| 1| o020
6B Chnl Hi Reg Tr\ese bits are routed to the SAR
4-159B (Not) MMSK 2 Channel Low Trap A Lines (See 4-21 7A)
4-15 9B {Not) MMSK 0 Channel High Trap —
Buffered 2311-2560 Req 11 ——\
4-15 9B (Not) MMSK 0 Channe! High Trap
..6B 2311 Chain Req A 4-158C (Not) MMSK Reg Bit 8 O (Not) inhibit | O Req 17— 18 —
4-14 5A (Not) Mode Reg Bit 1 —
(Not) Mode Reg Bi Note 1: When MMSK Reg Bit 8 is ;g_ oR Any Trap Req
OR Buffered 2540 Rd Req 12 —‘—\ active, the output of the latch is 21 — 49258
4-15 9B (Not} MMSK1 2311 or 2560 Trap 4-15D CSL Latch inactive. L/
..BB 2560 Srv Req A A L Buffered ICPL Req 18 ——
4-14 5A Mode Reg Bit 1 4-158C (Not) MMSK Reg Bit 8 PH
TRO12 Buffered 2540 Pu Req 13 —— 1
.6A 2540 Rdr Req AN . T
4-22 5C (Not) Inhibit 2540 Trap A 4-158C (Not) MMSK Reg Bit 9 A
4-15 8E (Not} MMSK 0 Thru 7 ' 4-1 6A System Reset Latch——————— OR — Buffered Sys Reset 19 j
4-1 5C Load Latch PH or Load Req 17
l L— Buffered Chnl Lo Req 14 —\ 1 //_ 10 —]
.BA 2540 Pu Req A 4-10 P2 A (Mach Chk Latch Gated) — 11—
4-225C (Not) Inhibit 2540 Trap 4-158C (Not) MMSK Reg Bit 9 A —— Buffered Mach Chk Reg 20—\/_ 12 ] orl A
4-15 8C (Not) MMSK Reg Bit 8 —————¢— PH /13 ] ’
6A Chnl Lo R i *- /14—
. n eq Buffered Bit Srv Req 15 ﬁ 15 —
4-22 8D Gate Chnl Trap A ) 16
4-22 6D Gate Chnl or Comm Trap 4-258D Storage Violation——— - A — Buffered Stor Error Reg 21 A\ / TRO41
4-158E (Not) MMSK O Thru 7 ! 42258 (Not Trap Addr ntlk) —— | PH
‘ ¢
Buffered Char Srv Req 16 ———
..6A Comm Bit Srv Req 4-22 9B Sample CPU Trap Req
4-22 8E (Not) Gate Chnl Trap A TRO11
4-22 6D Gate Chnl or Comm Trap
TRO12
..6B Comm BSA Req
4-22 8E (Not) Gate Chnl Trap A
4-15 8E (Not) MMSK O Thru 7 A[ oR 6
..6B Comm Char Srv Req
4-103 8B (Not) 2540 Clock Request———————— A
4- 8E (Not) Gate Chnl Trap

TRO12
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2 v 3 v 4 v 5 v
4-45C Display Sw (Pressed) 4-337 9D (Not) File Request Latch
A N A Modify By Two
411 4C Clock Off ———— 4398 (Not System Reset —
and Scan
PA191 MPO51
Modifier Carry Predict WO Mod Bit 4 Carry Pred — 1 BN
Carrys are predicted for
4-219A Mem Addr Bits 4-14 bits 12-14, 8-14, and 4-14 W1 Mod Bit O Carry Pred —— 2 N
— W1 Mod Bit 4 Carry Pred — 3 —\
MP021
1 WO Mod Bit 4 Carry Pred —— Modifier Parity ——WO0 Mod Pred Bit P
Predict 4337 9 N |
2 W1 Mod Bit O Carry Pred ——— WO Parity is predicted - D (Not) Second Ctrl Reg Asm —|
- 4-12 5C Ctrl Reg Reset Gate
by combining Mem 4119A TO A
3 W1 Mod Bit 4 Carry Pred ——— Addr Bits 1-3,5-7, OR WO Reg Set
and Bit 4, Bit 0 4-1-P2 7B (Not) Ctrl Reg Reset Blsw—
Carry with MO Parity 4-6 9D Man Set W Reset Ctrl Reg
4-219C (Not) MO Parity to Pred —| W1 parity is predicted 4-19C Mach Reset
4-21 9A Mem Addr Bits 1-3, 5-7— using remaining MS041
4-21 9A Mem Addr Bits 9-11,13,14— inputs
¢——— Modify by Two W1 Mod Pred Bit P
Corr M1 Parity to Pred
MPO11

Modify by Two

4-21 9D

4-21 4D M1 RegBit 7

{Not) M1 Parity to Predq o

MMO11

Stoarge Address Modifier
The address on the Mem
Addr Lines is modified by
4-219A  Mem Addr Bits O-14mmmms O or + 2 and set into the

WO and W1 Registers

FWO Modifier Bits 0-7

(W1) MMO11-021
(W0) MMO031-041

Modifier Bit 0 Carry 4-25 2A, 3B, 3C

—— W1 Reg Set

4-337 9D  (Not) Second Ctrl Reg Asm——-—]
4-12 5C Ctrl Reg Reset Gate A
4-119C TO OR
4-10 P2 7B (Not) Ctrl Reg Reset Bis W
4-6 9D Man Set W Reset Ctrl Reg
4-1 9C Mach Reset
MS041

F W1 Modifier Bits 0-6 d X EEEEP -6

MWO11

w1
Reg

~

MwOo11

_PJ I To LS Assembler
MO Assembler

4-31 7E
4-20 8C

4-27 P59D Stor Data Out Bit P1

OE

4-12 Ctrl Reg Bit 15
4-12 Ctrl Reg Bit 8

OE

OE

T

M1 Assembler

Note: Bit 7 is always O

MPO41

_P@ I To AB Reg Assembler 4-35 7C

4-20 5E

M1 P Bit for Cond Br

4-20 5B
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Aux Stor Scan Cycle

..3D (Not) Initiate Worst Case

4-24 5D WO Modifier Bit 0 Carry—f

4-11 4C (Not) Clock On
4-1 9C Mach Reset
4-3 5B (Not Scan)

..4A {Main Stor Scan)—]

4 v 5

Main Storage Scan
| (Main Stor Scan) ..2B

..6D (Not) Inh Store

4-119C T3

4-3 3B Test Pattern Sw ——{

4-119A T3
Machine Reset Sw

..8C Reset Scan

4-119C T3

4-10 P3 3C (Not) M Equals K ———

4-12 Ctrl Reg Bit 11

4-32 P1 3A (Not) Double Byte Modify ——

MS011

l— (Not) Initiate Worst Case Sean 4-35 2D

FL 4-3 3B Load Prog Store Sw
4-119A TO ..6C Worst Case Store
o119t 18 4-3 3B Test Pattern Sw A | OR |—Force Store Control Lines 4-27 P5 2B
- OR (Core Size)
A 4-1 9C Machine Reset Sw— 221 BA (Mem Adr 8it 27) —| " |oR .I
MS011 4-3 3B Load Stor Sw A
MS031
Aux Scan ..2C,5D; 4-27 P2 3A, 2A ..8B, 2A
FL Aux Stor Scan Cycle
_ 4-119CP3— A 4-24 7C WO Reg Bit 7 A ..3D (Not) Initiate Worst Case Scan—
OR 4-24 7C WO Reg Bit 3 ——]OR |~ Scan Sw Gate 4-3 3B Test Pattern Sw——1 A |~ Test Pattern Not WCS Lat 4-35 2D
| 4-1 9C Mac m A OE}{~ Pattern Gate
Not} Aux Stor S Cycle :
Reset Sw (Not) Aux Stor Scan Cyc 424 7D W1 Reg Bit 5 RMO081
MS011
A —* ' l |
119A T1 (u 2 = A
4-119A
PH 4-119C T5 A PH 4119C TS PH l OR|—Store AB Not CD 4-35 2D
— - A
RMO81
N A ‘ .
RMO081 RMO81 RMO081
. TO TO TO TO
PH1
RMO081

PH 2 T8

Worst

Case Scan PH 3 TS o

Initiate Worst Case Scan 4-35 2D T3

Scan Worst Case ‘r ﬂ

—— Worst Case Store .. 7A

4-21 4A MO Bit O - Prog Storage  |— (Not) Prog Stor Wrap 4-4 6B
4-21 4A i Wrap Check
MO Bft 2 P 4-21 8E M Reg Even
4-21 4A MO Bit 1 ——— 4B Aux Stor Scan Cycle —| STP Inhibit Store ————— OR |— Inh Store Control 4-27 P5 2B
—— 4-10P28D OR ——IE'— {(Not) Inh Store ..7A
(Core Size) Prog Stor Wrap ———————t MS021
A MS021 OR}— Storage Violation 4-23 6D
OR Use Main Storage A WRAP
4-32 P1 3A First Cycle Storage ~—
Word (Storage Wrap)
EL Storage Wrap Violation 4-40 7A
4-337 9D (Not) Share Cycle A .
4119D T6 4-1 9C Machine Reset Sw |
Use Main Storage OR 4-13 5A (Not) Ctrl Word Type 2 —]
4-13 4B LS Zone Decode 0____| A 4119C T5 A OR
4-14 8A 8F Detected (1400) 4-22 5B (Not) Trap Address Inhk — MS021
4-22 7A Gate MO-M1 to SAR Line
MS021 TRO31
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2 v 3 v 4 v 5 v 6 \4 7 v 8 \{ 9

. Read Echo 4-27 P1 9B

~
4-10 P1 6D Storage Data Parity Latch ——] ~ ~
4-33A Check Stop Sw A —— 4212A.28 ~ 0/425
4-138D (Not) DR-0 Disable CPU Error Stop — OR (Not) Inhibit Rd Call-Block M Set ~ Read Call) 25ns
4-10 P1 7D Ctrl Word Parity Latch 4119C TS A N ¢—— (Not) Chop Off Read Call —] 25/450
-33 | A FL *TD
4-3 3A Check Stop Sw A OR Read Call ) 50/475
4-138D (Not) DR-0 Disable CPU Error Stop — { 427 p254 ! *There is a clock 75/500
KCo41 4-4 7€ Man Read Call | A ! ~7E  System Reset oR for each BSM. 100/525
| ..8C Start Write Cycle 125/550
MC111 110
(Not) 48K Only | MD ——— 150/575
4-247C WO Reg Bit 1 A 1 175/600
4-247C WO Reg Bit 0 ¢ ! 200/625
l ! A Start 2nd Delay Line
. OR N !
(Not) 32K or 48 K A l 1 MD110
| MDB120 Note: The 250/675 output is not used.
4-247C WO Reg Bit 2 A ) ..8A 25/450 . ORJ— X Read Gate On 4-27 P2 2B )
24K Only A (25 t0 375) 25 s
cru | M2 .8C (Not) 375/800
MC111 —— 275/7
! 120 TD /700
| MD $————Y Read and SA Gate On 300/725
Note 1; % Reset time for byte(s) of the data register for normal read (not store). | -8A 100/525 8K = 100/525 4-27 P2 2C; 4-27 P3 BA; 4-27 P5 58 — 325/750
NN Resettime for byte(s) of the data register if that byte is to be selected. i Jump 16K = 75/500 ’ 350/775~ Read Echo  4-4 4B; 4-35 P2 38, 3C
~BA 75/500 — A X Read Current On 4-27 P2 2E 375/800'
Note 2; Time byte from assembler is set into the data register. l [—— Start Write Cycle ..6A
| —— 425/850
Note 3; Strobe time of the storage output for the byte(s) not to be stored. | 450/900
UL g I S g W — MD111
l A Y Read Current On 4-27 P2 2D
| MD120
0] 200 4
00 600 800 0 I A |— Inhibit Drivers On 4-27 P5 2D
. (Read Call Latch) 4-27 P17A 3 :
4-27 P2 7B Select This BSM ———
- (Not Chop Off Read Call) 4-27 P1 6A ——————————— (Not) System Reset—| A X and Y Write Gates On 427 P12C
. Start Write Cycle 4-27 P1 8C g A | I .8B 425-775
- MD120
- X Read Gate On  4-27 P17B | :
- Y Read and SA Gate On 427 P178 | pss— |
l N b——— (Not) System Reset A X and Y Write Current On 4-27 P2 2E; 4-27 P36A
. X Read Current On 4-27 P17B  os— .8B 450 -875
. Y Read Current On 4-27 P17C | e MD120
. Xand Y Write Gates On 4-27 P1 8D
I 000000
. Inhibit Drivers On 4-27 P1 8D
N 000000
. X and Y Write Current On  4-27 P1 8D JaTIIIN————— 4-19C Mach Reset A System Reset ..6A
. 000

Reset Byte 0 4-27 P5 8C Note 1

’ ORI
~ Note 1
. Reset Byte 1 4-27 P5 7E ! ;
. |

. Gate In Byte 0 4-27 P5 6A

Note 2 CPU M21
. Gate In Byte 1 4-27 P5 8E mmy  Note?2
. Strobe Byte 0 4-27 P5 8B Note 3
. Strobe Byte 1 4-27 P5 8D - _NOte 3
. Store Byte 0/1 4-27 P55A, 5D |

£z Variable Time
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2 v 3 v
|
CPU !
410 P3 3C (Not) M Equals K — |
412 Ctrl Reg Bit 11— A |oR |
4-32 3A Double Byte Modify |
MCc111 [}
L
4-12 Ctrl Reg Bit 3
A

4-12 4A  (Not) Ctrl Cycle

M21

4-32 P1 3A  First Cycle Storage Word —— OR

4219A SAR Lines 0-14

Main Aux Control

4-27 P15 Read Call —
A Read Ca A FL
.
- T T TN
] MD142
o
|
Use Aux Store 4-21 2E, 4E
CPU M2

4-11 4C Clock Off A
4-42 2E AS Data SwH A Manual Aux Store
4-25 5B  Aux Stor Scan Cycle
4-3 3B Single Address Sw AS
MC111
co
M2i
X-Control Drivers
4-27 P1 7B X Read Gates On
4-27 P18D X and Y Write Gates On —
MD232
Y-Control Drivers
..6A Address Main Storage A
4-27 P1 8D Y Read and SA Gates On N R (i " 4
A
427 P18D X and Y Write Gates On — e e —
MD242
X-Y Source Drivers
4-27 P17C Y Read CurrentOn — |
8B Select This BSM A ]
4-27 P18D Xand Y Write Current On -[ Ay ]
A
4-27 P17C X Read Current On ———————— A

LT

MD252

Address Main Storage ..2C; 4-27 P3 2B, 6D

| Address Aux Storage 4-27 P3 BA,

SAR Bit 0 = 1 Selects 16-32K Address {32-64K Bytes)

SAR Bit 0= 0 Selects 0-16K Address ( 0-32K Bytes)

SAR Bit 0 —] Jump Select This BSM (Each BSM can Contain 16K Addressed) ..2D; 4-27 P1 6D; 4-27 P5 6C

MD 142

Lo — — =~

X Rd 0-16KA Adrs — 0
X Rd 0-16KB Adrs — 1
X Wr 0-16KA Adrs — 2
X Wr 0-16KB Adrs —3

JJ))

Y Rd 0-16KB Adrs — 4

)

Y Wr 0-16KA Adrs — 5 ﬂ

Y Rd 0-16KA Adrs —6 ——\

Y Wr 0-16KA Adrs — 7 ——\

Y Rd Current Source —8 ————
Y Rd Current Sink —9 —-—-\
Y Wr Current Source——10 '—\
Y Wr Current Sink —— 11
X Wr Current Source— 12 —\

X Wr Current Sink — 13 —-\
X Rd Current Source—14 —\

X Rd Current Sink — 15 ’—\

- 64 Lines to B Side —— 20

-64 Lines to D Side — 21

—32 Lines to B Side —-30\

—32 Lines to D Side — 31—\

32 Lines to B Side —— 32—\

X Decode 1
4-27 P4 6A

> X Decode 2
4-27 P4 6A

— 32 Lines to D Side ~—— 33—

X Decode Drive 0-16K
————— SAR Bits 12, 13, 14 — SAR Bits
See Note 1
Q 0 (2 L] L
\ 2 0f0]0 Each driver drives 16 lines.
\ 14 0lo0
13 ol1}o0
ojvq¢yvy{_ - _ _ __ _ _
— (X-Y Controls) 4-27 P32A 1]o0{0 Each driver drives 16 lines.
11011
1]11(0
1111
MD 302, 312
X Decode Drive
———SARBIits 1,9, 10, 11— SAR Bits  |See Note 1
\ tfepopny ]
12 ojojo}o 0-8K
\ 15 ojofoj}1 Each driver drives 8 lines;
N\ 1 olol1io 4 on the B side and 4 on
N\ 3 ool Ta the D side.
ot110¢}0
| - - - — - ol1{of1
Note 1: Example of decode driver. | ol 110
X Rd Current Source ol111l1
X Rd 0-16KA Adrs | DVR I~ I 1ololo —STSK_ _____
I 110[0 |1 Each driver drives 8 lines;
| 1{ol1]o] 4ontheB sideand 4on
I 11ol111 the D side.
X Wr 0-16KA Adrs DVR |- l 1111010
X Wr Current Sink 111 o1
l 111110
| SAR Bit I
SAR Bit A H— I AN ERN
| sAR 8it

MD 322, 332, 362, 372
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4-27 P2 5C {X-Y Controts)

4-21 9A SAR Bits 0-14 -

Y Decode Drivers

P
el
o]
=

S

8

0

4-27 P2 6A Address Main Storage

_..-\_._.da._._.oooowm

ala]|lajmjolololo=]=|=]|~]o

= |=|olo|=|=|Cc|o|=|—|O|oiw
- |[O|=]|0O|=|O|=]|C|=]|C

Each driver

drives 8 Lines 32 Lines To C Side

20—\

t——— 32 Lines To A Side

21—\

——— 32 Lines To A Side

22-\

MD412-432

Y Decode Drivers

—Bits 2,3,4,5

SAR Bits

4

[CoRNN & I

4444

[=]

=|=]|=|=}=|O|O|OjO|C|O|O|C|N

-

O |C{=|=|OojC|=|=|C|O|=|=|C|C

-

O = [(O]|=|0|=|O|=|O[|=|O|=}|O(=|O|WUL

-

= |= = | =000 |=|=|=|=|Cc|OjOC|OC|w

ey

1

o

Each driver

drives 8 lines ——— 32 Lines To A Side

23\

32 Lines To C Side

24\

—— 32 Lines To A Side

25\

32 Lines to C Side

26\

MD442-472

4-27 P2 6A Address Aux Storage

Aux Storage Decode

SAR Bit

/‘ ——— SAR Bit 2

4-27 P1 8D X and Y Wr Gates On
4-27 P1 7B Y Read and SA Gates On

2

0

— 1

— 4 Lines To A Side —— 30
—— 4 Lines To C Side — 31 \

9 Each driver drives 4
\ 10 Lines.
MD402
Y Decode Drive
SAR Bits
\ 6 Aux 3 {SAR 3
\ 7 Main 7| SAR 6 8
Q 8 0 1 0]
11 6] 1 1
SARBIt 8 —mM——— 1 1 0
4 1 1 1

Each Driver Drives
10 Lines; 8 For Main
Storage, 2 For Aux.
Storage

[ Y Decode 2 4-27 P4 6C

32 Lines To C Side

- 8 Lines To Aux Storage - 32 _\
{4 To A Side, 4 To C Side)

|— Y Decode 3 4-27 P4 6E

MD401

A

4-27 P2 6A Address Aux Storage

A

SAR Bit7
4 SAR Bit 3

OR

/ 4-27 P2 6A

Address Main Storage _}

OR

MD142

/—‘ (Not) SAR Bit 6

OR

I—— Y Decode 1 4-27 P4 6C

OR

,———— (Not) SAR Bit 3 ————

MD142

A }— SAR 3-SAR 6-Main Storage

A = SAR 3 Aux or SAR 7 Main
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v 2 v 3 v 4 v 5 v 6 v 7 v 8 v 9

Sense/Inhibit Lines » Sense 4-27 P5 7C,7D  4-27 P2 9C X Decode 1 Main And Aux. Storage X Lines Decode Pin Entry and Exit
SAR Bits SAR Bit 1213 14
X Return Board e,ee |« Inhibit 4-27 P2 9D X Decode 2 191011} 000 001 0i0 | o011 100 101 110 11
‘ Y 4-27 P5 4E 00 0 0] 6167 | 50123 | 8165 | 52-121 | 7166 | 51-122 | 9-164 | 53120
A |si67 00 0 1}10-163 | 54-119 | 12-161 | 56-117 | 11-162 | 556-118 | 13160 | 57-116
C2 c2 32 fines 00 1 014159 | 58-115 | 16-157 | 60-113 | 15-158 | 59-114 [ 17-156 | 61-112
32 lines cea con 00 1 1]18155 | 62-111 | 20-153 | 64-109 | 19-154 | 63-110 | 21-152 | 65-108
I : 8 lines 01 0 0|22-151 | 66-107 | 24-149 | 68-105 | 23-150 | 67-106 | 25-148 | 69-104
B137 c76 c78 , 01 0 1]26-147 | 70-103 | 28-145 | 72-101 | 27-146 | 71-102 | 29-144 | 73100
B23 \\ c 32 fines 01 1 0|30143 | 74- 99 | 32141 | 76- 97 | 31142 | 75. 98 | 34140 | 77- 96
> T C138 ¢i38 01 1 1]34-139 | 78- 95 | 36-137 | 80- 93 | 35.138 | 79- 94 | 37-136 | 81- 92
32 lines D166 D67 10 0 0] 7-166 | 51122 | 9-164 | 53120 | 6-167 | 50-123 | 8165 | 52-121
893 10 0 1]11-162 | 55-118 | 13-160 | 57-116 | 10-163 | 54-119 | 12-161 | 66-117
|§80——\ 0-8KAp B16KA, 32 fines 10 1 0]15-158 | 59-114 | 17-156 | 61-112 | 14159 | 58-115 | 16-157 | 60-113
10 1 1119154 | 63-110 | 21-152 | 65-108 | 18-155 | 62-111 | 20-153 | 64109
B Stlines B_:%S_ 8] 9710[11{12]13|14/15|P1 W 8 | 9110]11|12/13[14[15/P1 '81_2'; 11 0 0[23150 | 67-106 | 25-148 | 69-104 | 22-151 | 66-107 | 24-149 | 68-105
A 11 0 1[27-146 | 71-102 | 29-144 | 73-100 | 26-147 | 70-103 | 28-145 | 72-101
| e 08K, D 8.16KB," ‘ 11 1 0{31-142 | 75- 98 | 34-140 | 77- 96 | 30-143 | 74 99 | 32-141 | 76- 97
B850 S 32 lines 11 1 135138 | 79- 94 | 37-136 | 81- 92 | 34-139 | 78- 95 | 36-137 | 80- 93
|B26 \\ 5
} 3 D92 Ig|g|1ofi1]i2{13}1a|15/r1 s |9 |10|11]12]13[1a15]P1 |pe3 Side B Side D
> 32 lines 3 D81 D80
l 0-8KB 8-16KB1
86 32 lines
Main Storage Y Lines Decode Pin Entry and Exit
112]3]45 6|7 [P0 011]2}3]4]|5 |6 |7 [P0 |D50 4-27 P3 6E Y Decode 1 SAR Bits SAR Bits 6,7, 8
‘ D36 427 P3 8B Y Decode 2 2345 |000 |001 J010 {011 |100 {101 | 110 ] 111 | Side
c 32 lines 0-8KA1 8-16KA} 32 lines 0000 21 341 76 | 108 4| 3| 78] 110
8 tines 0001 6| 38 |8 112 | 8 |4 82[114a] C
tl2]3lals e |7 oMo 1121314 ls |6 |7 o | o6 0010 | 10| 42 | 84 |116 | 12 | 44 | 86| 118
0011 | 14| 46 | 88 |120 | 16 | 48 | 90| 122
32 fines A 0100 31 35 | 77 [ 109 5 | 37 | 79| 111
> 0101 7| 3 {8 {113] of|ar] 33|15
X Return Board 0110 | 11| 43 | 85 |117 | 13 | 45 | 87| 119 | A
$7fine 76 0111 | 15| 47 | 89 |121 | 17 | 40 | 91| 123
M | Y Line 17000 | 18| 680 | 92 | 124 | 20 | 52 | 94 | 126
B123 ~ I~ ‘! 1001 | 22 | 54 | 96 | 128 | 24 | 56 | 98 | 130
X Line \\QEQ; \§ g 1010 | 26 | 58 [100 |132 | 28 | 60 102 | 134 | C
D QQS: \§ e 1011 | 30 | 62 [104 [136 | 32 | 64 | 106 | 138
QS&: §= ‘Q'Q'Q\- 1100 | 19 | 61 | 93 [125 | 21 [ 53 | 95| 127
~3 ;\h §§Q& D123 1101 | 23| 55 | 97 129 | 25 | 57 | 99 | 131
1110 | 27 | 59 {101 |133 | 29 | 61 [103 ] 135 | A
1111 | 31| 63 |105 [137 | 33 | 65 | 107 | 139

|
B50
R
X Line xﬂ\\
S8 R
\SQ Q‘\‘\' Aux Storage Y Lines Decode Pin Entry and Exit 'Note: Shown on this page is
"\‘\\ .S'Q.Q SAR Bit SAR Bit 3,8 Side the layout for one 16K half word BSM.
™ \§§>\ D50 4-27P39B Y Decode 3 2 00 01 10 11 8K of addresses (16K bytes)
for program storage require
0 66
E 68 72 74 c 1 BSM; any thing greater
1 67 69 73 75 A up to 48K (bytes) require

[
[
L
[

a second BSM which has the
same layout.

X Return Board
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v 2 v 3 4 v
CPU 1 M21
4-27 P1 8A (Not) 0/425 g_]
]\ 4-27 P1 8A 50/475 A I
A T
4-6 8D Man Store 0 T
\
4-21 4D (Not) M1 Reg Bit 7 oR
4-12 (Not) Ctri Reg Bit 7 OR |— Store Byte 0
4-90 P2 9C (Not) STP Inhibit Store A
MC181
»

4-25 7A Force Store Control Lines:‘ A

Gate in Byte 0 (425-475)

MD130
Storage Data Assembler
{ 4-35 P2 B Reg P-7 0
4-337 9D (Not} Share Cycle ~——— 9|PO
4-325 9D File Data in Bits 0]
4-337 9 Share Cycle 9{PO
4-13 8D DR-2 Force St Parity ———| PO

|[———— Store Bit 0-7, PO mmm X

Llnhibit 4-27 P4 5A

pulse for the best performance at each BSM.

4-119D T7 oR {0-7, PO) MC141-151
4-12 Ctr) Reg Bit 2 A
4-32 3A First Cycle Stor Wd
(Store Control)
MDO51 l )
FL — q (Not) Store Bit 0 —— Storage Data
4-27 P1 7E Y Read and SA Gates On Sense Amphher Gates A Strobe Byte O Out 0-7,P0
411 9A T 421 9A SAR Bits 1, 14 SAR Bit 7D Time (Memory Bits) !
4-25 7D Inh Store Control OR 1114 MD130
» 4-11 9C Mach Reset MC181 0| O ]|0-8KA Adrs
0 1 | 0-8KB Adrs 4-27 P4 5A 0- 7, PO Sense numms X SE— <
(SA Gates) 1
1 0 | 8-16KA Adrs (0-7,PO)
1| 1 [816KB Adrs MD 512-532
MD130
Store Byte O
. ) A
C CPU M2l 4 51 9A SAR Bit 0 4-27 P1 8A 0/425 SR
s ahich 4-27 P1 8A 200/625 ]| OR|—Reset Byte 0 —
elects which BSM 427P18 A
10 Address B (Not) 275/700
Jump MD130
\ — Select this BSM 7
4-27 P4 5A 8-15, P1 Sense Mumm———X|
4-90 P2 9C (Not) STP Inhibit Store A \
> 4-21 4D Mi Reg Bit 7 N 27 P1 8A 200/625 .
4-12 (Not} Ctrl Reg Bit 7 OR T oA A0 . [Tlme -
9 427 P1 8B (Not) 325/750 .78 A —Strobe Byte 1 4
MD130 (Not) Store Byte 1
OR [—Store Byte 1 ——— [—I l>
4-6 6A Alter Storage Lt L N Stor
D MC181 Data Storage Data
Storage Data Assembler Reg Out 8-15, P1
, R Byte .
4-27 P1 8D Inhibit Drivers On —Inhibit Decode 4-35P278 A Reg P-7 A |8 . (Memory Bits)
SAR Bit 4-337 9D (Not) Share Cycle ol P1 ‘
M21 1[4 Inhibit Drivers 4-325 9D File Data in Bits G———— | 8 Store Bit 8-15, P! EE——X ‘P51
0o L inhibit 0-8KA —{ Inhibit Driver 4-337 9D Share Cycle 9| P1 |
’ 0 1 —————Inhibit 0-8KB——-—] for respecti (815, P1)
, nhbit - or respective 4-138D DR-2 Force St Parity AP ‘ MD 542-562
1 0 —————— Inhibit 8-16KA bit is active when 815 P1) MC161171
1)1 L Inhibit 8-16KB the data bit latch CPU ' |
MD701 is off (Bit-0).
9B Storage Data Out 0-7, PO ’ ifg;ep'iyg‘;go (a8
E .9B Storage Data Out 8-15, P1 427 P1 BA (Not) 0/425 A |—Gate In Byte 1
- ot (425-475)
MD702-782 MD130
0/4256 ———— A
4-27 P1 8A{ 200/625 OR Reset Byte 1
(Not) 275/700 — A
MD-130 * The time delay is used to adjust the strobe
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Addressing

| Read Write Lines _

_I AS Forced Read

v 4

<

5

\4

NOTE: Diagram 4-32 Sheets 1-3
shows the addressing in

Decode and Inhibits L --5E \ greater detail.
_______ The AS Forced Read [~ AS Forced Write Tv \
) ) and Write lines, AS — 5D
Provides lines to Normal Read and Write}=~ AS Normal Read t \
allow the Read- lines, BS Odd Read ~5E
Write lines to bf’ ) and Write lines, and — AS Normal Write ¢
active (_)r to inhlplt BS Even Read and E ..5D \
the Write Operation. Write lines are gated  |—BS Odd Read -L. AN
for given conditions ~5E
at given times to F—BS Odd Write ~‘[_ \
provide read or write ~2D LS X Addressing
of Local Storage —BS Even Read T e \ _________
| BS Even Write BS Field Decode lines are
T 50 N combined with the BS
Odd and Even-Read and X0 _\
CCo01 CC031-061 | Write lines providing an odd X1
or even X-line at different N
AS Decode -AS 0 — X2
| ;'AS 1 ‘ times in the cycle; 1,0-3,2-5,4-| X3§
7.6
its 5, 6, and 7 of th s o — X4
Bits , 6, and 7 of the AS2 AS Field Decode lines 07 | x5\
Ctri Reg are decoded - AS 3 | X X \
. are combined with AS Forced L X6
for addressing. FAS 4 and Normal-Read and Write \
Sw D Bits 1,2, and 3 L AS 5 ; ar ' X7\
lines providing an odd or even
are used for manual .AS 6 R .
operations AS 7 or both X-line at different
P - times in the cycle
CC011-021
BS Decode BSO-1
Bits 9 and 10 from the LBSZ'3———-
Ctrl Reg are decoded for -BS4-5
addressing -BS6-7
LS Zones

Zone lines are
developed here. The
lines are generated
from the Mode Reg
Bits 5,6, and 7 or
the setting of the C
Switch Bits 1,2, and
3. The Zone lines are
forced by traps.

CCO071

LS Zone Bit) ——
LS Zone Decode 0 ————————
[ LS Zone Decode 1
———— LS Zone Decode 4
[—— LS Zone Decode 5
——— LS Zone Decode 6

LS Zone Decode 7 —————"
(AS and BS Read/Write Lines) ———

Y-Lines Control |— (Gates) —
T T T 7T 7T 7 Tl— (Degates)
Y-Line gates and — (Backup) —
Control lines are L (As Bit Q) —

generated here.
Control lines for

backup area are

SL081

also developed.

LSY Addressing

CC091

CC071-081

6 v 7 v 8 v 9

Possible time each line can be active during a clock cycle.

PO P1 P2 P P4 P5 P6 P7 P8 P9
Read Line M__u—u—u—l—
Write Line | BN L I S
AS Forced Read _E— ’
AS Forced Write | I
AS Normal Read I IS 42 . 02090909 @@
AS Normal Write ] L - S
BS Odd Read
BS Odd Write
BS Even Read . Im—_—
BS Even Write I | I 2

LS Addr Line Reset )

| ‘FPIH—FP3-r—FP5—l.P6-FP7-FPS

1N

4-318D LS

Note: The LS Addr Line Reset is delayed approximately 90 n sec.

Data Bus in P-7

Local Storage

LS Zones are —————— x0— yo : 10 10 o ! wo uo uo uo
} . N—
combined with .4A AS Normal Write x X1 un I n nojp w u1 u1 u1
the Y-Line .4A AS Forced Write — X2—1 vo TO TO TO Vo Vo Vo Vo
Control lines to _4A BS Odd Write— OR| A \_-————— X3 — vi1 T T1 T1 ] Vi V1 Vi V1 mmm | S Bus P-7m8 To AB
develop a Y-tine 4B BS Even Write N— X4 — GO | PO PO PO I GO GO GO GO Assembler
for addressing (Not) LS Addr Line Reset N X5 — 1 G1 | P P1 P1 | G1 G1 G1 G1 4-35P1 7A
Local Storage. ~N— X6 —i DO | HO HO HO DO DO DO DO MO Assembler
—X7— b1 _; W1 _|_Hi j_m1 | _or_| or_| b1 | D1 4207C, 7D

— YO x LS Manual Write OR LS Write Line Zone 0 Zone 1 **70ne 4 Zone5 | Zone 6 |Zone7

[ \Y(; N AS Normal Rd or Wr LS Read Line cPU 2311 Backup Comm. | 2540 | Channel

L va cer T 1 | I T l !

L Y4 N YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 **Zone 4 is a forced area

— v5 \ for any link address

l— Y6 —\ fetch or store. Also

L v7 N .4A AS Normal Read used as a work area.

ﬂ ..4A AS Forced Read OR
..4A BS Odd Read A
..4A BS Even Read ;D
cci21
CC101-111
Z L/ / Z Z Z /
*Used to condition the CC131

read line to maintain

interface requirements,
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4-119A T0

4-19C Mach Reset ————

4-119C T5

v 3 v 4 v v 6 v 7 v 8
(TO-T4) (1-21) Input Lines ( * = Must be active )
FL ;‘Time 0 thru 4 1 -/ 0 = Must be inactive
1121314 6171819 (1ot 112134 hisie|17(18[19]20(21
435 P1 2C * * Gate MO Backup to LS 30 —-\
OR H * *
| (Not) Time O thru 4 2 Gate MO to LS 31
SLO71 TN
Gate MO Display to LS 32—
* 0 O *
0 * *
S,f T 3/ - Gate ZBusto LS 33 \
4119 ) T3 A~ 5
T6 5 _/
T8 6 * M 0 *
~ Ctrl Reg Bit 0 7 -/ * 0 * ————— Gate Storage Byte O to LS — 34
s Ctrl Reg Bit 1 8 -/ * N
4-12 < Ctrl Reg Bit 2 9 /] = " T
Ctrl Reg Bit 7 10 —/ b Gate Storage Byte 1 to LS ~——35
(\ Ctrl Reg Bit 15 11— 0 * N
(Ctri Word Type 0 or 4)—12 =~/ * * .

Gate Modifier to LS —————36
4214D M1 Reg Bit 7—— 13 —/| * ate Modiier to TN
4-11 4C Clock On 14 *

4-13 A Ctrl Word Type 2 15 -/ ~ Gate B Reg to LS 37 \
4-48D Display M Reg_—16—/
4-49C Display ALU-EXt ——— 17 —/ SLO11-021
4-49D Display R 18 4 -
4-49C Display LS 19
4-49D Display BA 20 -—/
4-6 4D St LS Intlk Latch 21—/ LS Data Assembler
4-21 9C (Not) MO Parity to Pred ———1 A 30 Corrected MO Bit P p On word types 0 and 4
4-22 6A Gate MO-M1 to SAR Lines — . MO backup bits and
. - H =
4-21 4A (Not) MO Reg Bit P R OR OE 43790 DC Reg Bit 6 HZ0 MO bits 2-7 are routed.
4-22 6A Gate MO-M1 to Sar Lines Q On Display, MO bits
P-7 are routed.
MPOA1 MPO41 \ #379E_ DCRegBit7L20 1
(Not 48K Only) 32 P
OE \ 4-21 5A (MO Reg Bits P,0,1) 1
31 - 2 Bits P-1 are set to one
4-37 9E DC Reg Bit 7 LZ 0 ——— MPO41 N 4-215A (MO Reg Bits 2-7) oo 7 of the above conditions.
OE 33 P
4-37 9D DC Reg Bit 6 HZ 0 4-36 P2 9D Z BusP-7 7
MPO41 4-49C Display Ctrl Reg 0 P Parity is forced to O (off)
4-12 (Ctrl Reg Bits 0-7) 7
34 P T T -
4-27 P5 9D Storage Data Out 0-7, PO 7
\ 35 T P -
4-27 P5 9B Storage Data Out 8-15,P1 7
N\ 36 P T T ==
4-35 9E {B Reg) Modifier P-7 7
37 p - - -
4-35 P2 7E B Reg Bits P-7 7
4-49C Display WO P T - = -
4-24 7C WO Reg Bits P-7 7

(P-7) SL0O31-071

Byte O

Ext Bus Out P-7

LS Data Bus In P-7 4-30 6C
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4-13 5A Ctrl Word Type 2

4-12 (Not) Ctri Reg Bit 12 —————

4-12 Ctrl Reg Bit 13

4-12 6C (Not) PMWC or Dbl Byte Modify —-

4-337 9E (Not) Second Share Cycle
4-12 (Not) Ctrl Reg Bit 0

CC001

A —Eouble Byte Modify
..5D,2D;4-12 5C,4-16 4A;

4-25 2D;4-27 2A

A First Cycle Storage Word
4-32C

4-12 Ctrl Reg Bit 1
4-12 (Not) Ctrl Reg Bit 15

..6B Gate Times 5 and 7
4-119C P5

CCO001

4-14 8A 1400 Share Inhihit
4-13 5A Ctrl Reg Bit 2

2

w

4-12 6B Prog Mem Word Cycle
4-13 5A (Ctrl Word Type 0)
4-12 (Ctrl Reg Bits 4, 5, 7)
Ctrl Reg Bit 6
Ctrl Reg Bit 12
Ctrl Reg Bit 13
Ctrl Reg Bit 14
Ctrl Reg Bit 3

4-12—

ey

0~

LRI

©

dd
‘\O

N

4-337 9E Share Cycle

ey
w

AS Forced Address

4-32 P2 8E LS addr Line Reset ——E

4-12 6B Prog Menm Word Cycle

{Not Inhibit Wr
4-119A P1

ite)

..3A Double Byte Modify

4-119D PG

4-13 5A Ctrl Word Type

4-15 8E (Not) MMSK Reg O Thru 6

4

['—ﬂ

[-AS Forced Read Line

— AS Forced Write Line

Ctrl Reg Bit 2

4-12—{ Ctrl Reg Bit 12

Ctrl Reg Bit 13

CCo41

OR Inhibit Write Stor Into LSﬂ
A

p—— (1,12)—

5 v 6 v 7
Input Lines (* = must be active; 0 = must be inactive)
3la]s5]e]7l8}o 10111413
10> —MMSK K 20\
010 Upd i ibi 21
" l— Zero Update Write Inhibit \
0 0 — Z Bus Write Inhibit 22\
. - PMWC or Share Cycle ———— . 23
. ~N
0 L —Word 3 BS Field Gate ———————\
0] = 0 —Word 2 BS Field lnh—25_\
0 Gate Time 5 and 7————— 26—
.2C
|—Gate Time 6 and 8 27—\

— (Gates) 4-32P2

~—20 MMSK K

¥23-P|\/IWC or Share Cycle ——————]

AS Normal Address

4-12 Ctrl Reg Bit 15 A
4-119A P1 Once set, the
4-12 Ctrl Reg BitsO and 1 A output lines
4-119A P1 are held active
4-12 Ctrl Reg Bit 7 until reset by
4-119C P5 A LS Addr. Line
26 — Gate Times 5 and 7 ‘-[ Reset.

A

4-119C P7

4-4 9C Display LS

4-32 P2 8E LS Addr Line Reset———c_ e

4-13 5A Ctrl Word Type 1
22 —{Not) Z Bus Write Inhibit

o

4-119E P8

..3A Double Byte Modify

]

4-13 5A Ctrl Word Type 3
4-12 Ctir RegBit 2

4-11 9E P&

4-13 5A Ctrl Word Type 4
4-15 8E (Not) MMSK oThru 6

4-119A P1

(Not Inhibit Write)

4-119B P3
4-12 6B Program Mem Word Cycle

4-6 5D Store LS Intlk Latch

CCo31

N—20 MMSK K

BS Odd Address

4-12 (Not) Ctrl Reg Bit 2
4-12 (Not) Ctri Reg Bit 11
4-11 9A P1

4-12 Ctrl Reg Bit 11
4-119B P33

4-1355A Ctrl Word Type 3

4-119A P1

25 (Not) Gate Word 2 BS Field Inh——

4-12 Ctrl Reg Bit 1
4-12 (Not) Ctrl Reg O
4-12 (Not) Ctrl Reg 15

4-32 P2 8E LS Address Line ResetE

21~(Not) Zero Update Wr inh
4-11 9C P6 9

L

4-12 Ctrl Reg Bit 2
4-12 (Not) Ctrl Reg Bit 11

4-119E P8

4-12 Ctrl Word Type 3
4-12 Ctrl Reg Bit 11
4-12 (Not) Ctrl Reg Bit 2

Once set, the
output lines

-BS Odd Read Line

-BS Odd Write Line

— AS Normal Read Line

——AS Normal Write Line

A are held active
untit reset by
LS Addr. Line
] Reset.
A
A
| A
A
A
CCO051
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4-11 9D P7

cci21

2 v 3 v 4 v 5 v 6 v 7 v 8 v
BS Even Address Input Lines (* = Active Signal Required) LS X
4-13 5A Ctrl Word Type 3 Adr
4-12 (Not) Ctrl Reg Bit 11 A Once set, the ~BS Even Read Line ! / 1121314|51617 9 110|11|12|13]|14|15|16
4.11 9C P3 output Lines OR 1 * X0
t are held active . * o | LS Adr
/_ 20 MMSK K until reset by . -
. A 3
4-12 (Not) Ctr! Reg Bit 2 ———— LS Addr Line AS Normal Read Line - R 1 |—LsAdrx1
4-12 (Not) Ctri Reg Bit 11 Reset. OR 2/
25 —(Not) Word 2 BS Field Inh — AS Normal Write Line ' +
4 4-11 9C P3 A * * 2 | 1S Adr X2
4-12 Ctrl Word Type 2 AS F d Read Li - -
..BE LS Addr Line Reset orced nead Line *
B 43271 OR| 3 - 3 LS Adr X3
AS Forced Write Line * * [ r
/— 23 — PMWC or Share Cycle ‘ -BS Even Write Line * *
/—21 — (Not) Zero Update Write Inh4 A
4-11 9E P8 _____—_t BS Odd Read Line ————— Y * - 4 L—LSAdrxa
OR 4 * *
4-12 (Not) Ctrl Reg Bit2—— . BS Odd Write Line * *
4-13 5A Ctrl Word Type 3— * " " 5 |—LS Adr X5
412 (Not) Ctrl Reg Bit 114 Ctrl Reg Bit 9 ———— g pecode  |FBS Field O or 1 5 - :
Bits 9 and 10 * *
20— 6 —
411 9A p’\?MSK « A 4-12 < Ctrl Reg Bit 10 are combined |BS Field 2 or 3 6] . LS Adr X6
412Ctrl R . ? to form the _/ . "
trl Reg Bit 2 (Not) Ctrl Reg Bit Q—J BS Field L BS Field 4 or 5 7 7 Lis adr x7
ccoet -BS Field 6 or 7 8] -
4-32P1 7A Gates m *
CC071-081
N\ 2 LS
AS Decode 4-6 6D LS Manual Write Line — Write Line
—— LS Write Line
4-12 (Not Ctrl Reg Bits 7, 6, 5)——| | ASField0 —— 9] Gate
4-46E (Not) Allow Sw Decode A Shown below are the bits used to AS Field 1 ——10 AS Normal Write Line |
4135A {Not) Word Type 4 decode the AS field. AS Field 2——11 5 AS Forced Write Line OR cCi21
. AS field O is shown to the left . 4-32 P1 . .
4-3 8E {(Not Sw D Bits 3, 2, 1)— . AS Field 3 ——12 BS Odd Write Line
A because of word type 4-11 forcing . BS Even Write Line
4-4 6E Allow Sw Decode AS field 0 active. AS Field 4 ——13
(Word Type 4) A AS Field 5 —— 14
4-4 6E (Not) Aliow Sw Decode AS Field 6 ——15 N
Ctrl Reg |Sw D Bits Decode |—— AS Field 7——16
4-12 (Ctrl Reg Bits 7, 6, 5) 516]7]1|2 |3 |AS Field |AS Decode
4-4 6E (Not) Allow Sw Decode o(fojofojojo 0 Oor8 AS Decode 0 or 8 4-4 6C Display Latch Reset the address
4-135A (Not Word Type d)——J o|o[t1]|ofof1 | 1 1or9 AS Decode 1 or 9 4-6 4E Degate M Display latches for LS
4-38E {SW D Bits 3, 2, 1) of1]0|0O]1]0 2 2or A AS Decode 2 or A :”gé:;
4-4 6E Aliow Sw Decode Ol1]11]10(1[1 3 3orB I AS Decode 30orB 411 9D P6
1Jofo]1]o]jo 4 Jaorc AS Decode 4 or C 432 P1 68 Gate Times 6 and 84— A D LS Addr Line Reset
110111110 }1 5 S5orD AS Decode 5or D
1{110}]1]t]0 6 6orE AS Decode 6 or E 4:: gg ;S A Used to delay the reset
4- .
F of the address lines.
IEREREREREE 7 7 or AS Decode 7 or F 432 P1 68 Gate Times 5 and 7 A
CC011-021
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2 v 3 v 4 v 5 v 6 v 7 \4

4-11 4C Clock Off —— ] LS5 LS6 LS7
4-4 2E Mod-LS Sw —m——] T
Normal Decode Manual Decode LS LS hd LS Zone Bit 24-40 7C
{(Mode Reg) (C Sw Bits) Forced Decode (Bypass Mode Reg) Zone Zone LS Zone Bit 1 4-40 7C
4-3 6E C Sw Bits 1-3 5 6 ; 1 5 3 Bit Decode LS Zone Bit 0 — 1—0T—4-40 7C
4-15 8E (MMSKO-6)
4-14 5B Mode Reg Bits 5-7 o | o}l o 0] o0 0 - 0 }LS Zone Decode 0 2 —
0 0 1 0 0 1 MMSK1 2311 Disk Ctri Trap 2 1 LS Zone Decode 1 3 \
0 1 0 0 1 0 1 .
0 1 1 0 1 1 1,2
1 0 0 1 0 0 0 4 LS Zone Decode 4 4 \
1 0 1 1 o] 1 MMSK5 Comm Chnl Bit Serv 0,2 5 L LS Zone Decode 5 5 \
MMSK6 Comm Chn! Char Serv
1 1 0 1 1 0 MMSK3 2540 Reader Trap 0,1 6 |-1.S Zone Decode 6 6
MMSK4 2540 Punch Trap N
1 1 1 1 1 1 MMSKQO Channel High Trap 0,1,2 7 |-L.S Zone Decode 7 7 ﬂ
MMSK?2 Channel Low Trap
Any trap degates the Mode reg decode. The C sw decode occurs when the Mode switch is at
Mod-LS and the clock is off; all other decodes {Mode and Traps) are degated. Two MMSK bits .
- 14
active at same time, highest priority decodes. 2 1; g:r: :eg :':80 15 \
- rl Reg Bi \
S1.081 4-32 P1 6A MMSK K 16—
4-337 9D Share Cycle 18
Y
AS Normal Read Line
AS Forced Read Line .
4-32P1 AS Normal Write Line OR [~ ASY Line Gate ~—————— 8 N
AS Forced Write Line | U *= Active signal required LS
nput Lines
0=Non-active signal required Y
BS Odd Read Line Adr
4-32P1 BS Even Read Line _ 112]3|4|s|sl7|8]o|i0f11|1213}1a]15|16}17]18
BS Odd Write Line ORFBSY Line Gate ————9\ * *10 0
4-32 P2 = —
32 3 BS Even Write Line * * 0 0 0 LS Adr YO
. - - 1 LS Adr Y1—
* * 0 * r—— r
Y Line Ctr! * * LS Adr Y2
— r —
4-12 {Not) Ctrl Reg Bit 1 Word  |-Degate Y Lines 03—————10N * *10 2
4-12 (Not) Ctrl Reg Bit 15 A Type 4 * * 0
4-11 4C  Clock On T: or 0 —Force Backup Area —————— 11—\ « N . 0
A File . * * 0 *
4-337 9D Share Cycle -Degate Y Line 4-7 —————— 12 —\ - 1o N 3 LS Adr Y3 —
* * *
4-12 Ctrl Reg Bit 4 A * o= 0
4-4 6E (Not) Allow Sw Decode
: -, i it Q) ——————— * * 0 4 LS AdrY4—
4.38E SwD Bit 0 OR |FAS Adder Field Bit O 13-\ - - 0
4-4 6E  Allow Sw Decode A 040
- . 019 5 |-LsAdrys —
* * O 0
* * 0|0 6
* * 0 0 —LS Adr Y6 —
010 7 —LS Adr Y7 —
* 0 0

(YO-Y3)CC101 (Y4-Y7)CC111
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..2A, 3D

v 2 v 3 v 4 v v 6
4-135A Ctri Word Type 1
A Gate K to AB 1
4-119C T4 K
1
SA005
N\
2
A 4-11 4C  Clock On e—
..3E Scan Mach Rst OR A \4
E] —— (Not) Ext to CPU OR Gate LS t0 AB —— 92—/
SA005 44 2E Mod-LS Sw A N5
4-135A Ctrl Word Type 4 ——— 4-4 6C Display Latch
4114C  Clock On A SA005
> I
R A
432P1  MMSK K A |° Gate M to AB 3
4-12.  Ctri Reg Bit 2
4-48D Display M Reg Y PG
SA005
B
4-114C  Clock On A
4-13 8D DRb5 Diag Force Ext to AB
4-4 2 ALU--Ext Sw A
» 4-49C. Display ALU Ext N
— .
4135A  Ctrl Word Type 3 (Not) Ext to CPU 4-10 P3 3C, 5A
4-32 P1 6B Word 3 BS Field Gate A
4-12 Ctrl Reg Bit 3
412 Ctrl Reg Bit 12 t— OR Gate External to A B 4 /\3
.4E; 4-91 3B; 4-1037C; 4-207 2E; 4-72 3C
C 4-32 P1 3A  First Cycle Storage Word A
4-31 3A (Not) Time O Thru 4
4-12 Ctrl Reg Bit 13
4-135A (Not) Ctrl Word Type 4
4-114C  Clock On A
4-12  Ctrl Reg Bit O
p 412 CulRegBits
SA005
4-14 9D CPU Mode A
411 4C. Clock On
AS Field Decode 0 OR Gate Sw AB to AB 5— ]
D - _— A
4-25 3C  Initiate Worst Case Scan — A prag Gate SV:‘AB
4-259C  Store Sw AB Not CD ~2E: Scan Mach Rst
4-69D Man Store 0 e o
4-119C T3 A
ORH® 466C StLSCtSwABtoAB___]
4-338 (Not) Test Pattern Sw
4-25 98 Test Pattern Not WCS Lot SA007
MS031 4-36B Scan
> N 4-11 5C Clock On
A l—-Diag GateSw C, D
4-368  Scan 4-114C Clock On OR |—Gate Sw CD to AB__g___/
A | 41 — ]
4-115C Clock On OR Scan Mach Rst MS031 4 ]; 9D ggi Mode
4-19C Mach Reset ________| -13 4B ield Decode
..4C Gate External to AB—
E MS011

v 7 v 8 v
AB Reg Data Assm
P Forced On (1); 0-3
Gate K to AB A and 4-7 Switch to
4-12 (Ctrl Reg Bits 8-11) ‘g| CR&-11
Gate LS to AB P
4-30 9D LS Bus (Bits P-7) Ag 7 L
Gate External to AB A P
4-41 9C External Bus In (P-7)—8Mm——— 9|7 ]
Gate Sw AB to AB A
4-3 5D AB Sw Parity P
[ o A 0
4-3 4E A Sw Bits 0-3 4|3
| A 4
4-35E B Sw Bits 0-3 al7
Gate Sw CD to AB
438D CD Sw Parity Ale
— A |0
4-38E C Sw Bit 0-3 4|3
—_— A 4
4-38E D Sw Bit 0-3 417 ]
4-35 P2 8A A Reg (P-7) W em— A P
4-4 9A Display BA 9|7
4-12 (Ctr! Reg Bits 8-15) A P forced Off (0)
4-49C Display Ctrl Reg 1 9 ;"7 setto CR 815 |
4-248D W1 Reg (P-6) Ag |7 Bit 7 forced off (0)
4-49C Display W1 —]
427 P5 9D Storage Data Out 8-15, P1 alf
4-4 9D Display R 9|7 ]
421 4C M1 Reg (P-6) A |P
Gate M to AB L 8|6
— A 7
(P-7) SA011-091
4-21 4C M2 Reg Bit 7 A *
4-11 4C Clock Off or
4-11 4C Clock On
4-37 7C (Not) DC Reg Bit3_| A
SA091

*

Used to store the condition of DC Reg Bit 3

(Adder Carry) during a Branch Unconditional
or a Link Function. 1f Adder Carry Latch is

off (Adder Carry has occurred) Bit 7 isa 1.

AorB
Assembler
Bits P-7

Byte 1

4-35 P1 4B
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4-12 5B {Not) Prog Mem Word Cycle M1 Assembler 4-20 5D
OR
4-12 Ctrl Reg Bit 2
SA003
. Check if A Reg
4-119A T is equal to Zero b—— A Reg Not Equal to Zero 4-20 2C
4-69D Man Set AB OR or non Zero.
4-27 P19C (Not) Read Echo———{ A Set A Reg
4-119C T5
A
4-1 4C Mach Reset
SA003 A Reg (0-7) To ALU 4-36 P15B
Invalid Decimal Digit 4-16 2C
4-21 38 (Not) M1 Reg Set A Reg (P-7) To Storage Data Assm. 4-27 P5 6D
4-12 Ctrl Reg Bit 2 A
4-32 P1 6B Gate Times 5 and 7—4 4-35 P1 9C mmm A or B Assembler P-7
[]
PIE (B Reg P,0,1) 4-215B
eg P,0, -
A 0 0 9
4-119D T7 111
A |or B Reg (P-7) To Storage Data Assm. 4-27 P5 6A
41198 T3 Set B Reg——mu-X
4-6 9D Man Set AB A
4-27 P19C (Not) Read Echo —————m—o
4-1 4C Mach Reset B
B Reg 0-7 To ALU 4-36 P1 5E
Reg Invalid Decimal Digit 4-16 2C

RBO11
B Reg P-7 to LS Data Assembler 4-31 7E

(B-Reg) Modifier and Modifier Parity Predict

4-36 P1 4C Complement
4-36 P2 7D (Not) Carry Bit 0 A . - -
4-36 P2 7D Carry Bit 0 OR [——Modify Modifies the output of the B-Reg

4-36 P1 4C A 11 or routes the output straight
through. Parity is generated (predicted)
for the output of the modifier.

_(B Reg) Modifier (P-7) to LS Data Assembler 4-31 7E

Modifier Carry Out 4-37 5B

AL241

r(Not Modifier Bit 0-7) to Dynamic Cond Reg 4-37 2C

AL 221-241
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4-12 (Ctrl Word Type 1, 3, 5, 6, 7 ) —

A Reg Entry Gates to ALU
A 4-27 P5 Storage Data Out Bit 5—— == == == =—— o= — —

Gate A Straight Hi and Gate A

Straight Lo are normally active.
4-32 P1 6B Word 3 BS Field — Degate A Straight is active

Degate A Straight 4-10 P35A

4-12 (Ctrl Reg Bits)

Gate A Straight Hi
Gate A Straight Lo

Gate whenever the A Reg input is Gate A Crossed Hi
to be blocked (provides Hex 00 | Gate A Crossed Lo
to ALU).
» ) 0 0
1
Straight 1
AL 251-261 2 / 2
4-35 P2 7B A Reg 0-7_3 Crossed 3_4 0-7 ALU A Entry 4-36 P2 5B, 5E
4 4
. A ALU Control-Complement, Decimal 5/ Straight 5 ALU A Entry Bits 47 to M1 Assm. 4-20 5C, §D
B 4-16 8A 2 Rle‘g,]v&(tj (_)r—1—-— ;/ *=must be active; 0=must be inactive 6 6 BR on Cond Detect 4-20 2E
trl Word Type
Ctrl Word Type 2 3_/ 11213[(4]|5]|6[7[8]9]10 ! A Ry
Ctrl Word Type 3—— 4 * HEE
» Ctrl Reg Bit 2 . 5.7 11 1o (7-0) AL 011-021
12 Ctrl Reg Bit3 —  6_/] * * 4-35 P2 5E; 4-36 P2 3A
Ctrl Reg Bit 12 7./ * * olo Complement
> Ctrl Reg Bit 13 8/ g ol 1ol |~ 4-35 P2 5E
\ Ctrl Reg Bit 14 9/ * 0 ol * -3
4-37 5B
* * * *
True N

* * * * * *
I ——4-16 4C; 4-36 P2 7A, 7B
p——Decimal

AL291

C ‘E Hex True/Complement
Binary Operations:
4-12 Ctrl Reg Bit 2 ~——— Route bits straight through
4-12 (Not) Ctrl Reg Bit 12— A for true; invert bits for
4-13 5A Ctrl Word Type 2—t complement.
p 412 (Ctrl Word Type 1, 2, 3, 4) B Reg Entry Gates to ALU_‘ A OR }— B Equals 1 ——] Decimal operations :
—_— e — 4-12 (Not) Ctrl Reg Bit 7 Add six to each digit
4-32 P6 6B Word 3 BS Field Gate —______§ B Reg entry gates are normally B Reg Gated 4-10 P3 3C 4-12 Ctrl Reg Bit 12 —————— (bits 0-3 and 4-7) and fsm— 07 ALU B Entry 4-36 P2 5C, 5D
inactive. Any time Gate B Hi 4-135A CtriwWord T 4— route sum straight for true
4-12 (Ctr! Reg Bits) and/or Gate B Lo is active, Gated B Hi - r e Type 9 . -
) X . 01 B Hi 0 For complement, invert bits ;
the line B Reg gated is active. ._1— ; 1 AL271 do not add six
Gated B Lo ; Straight 5 *Used to + or - addresses
D AL271 3 3 by 2 in conjunction with
carry insert.
4-35 P2 7C B Reg 0-7 nummmm g B Lo g_ 0-7
6 Straight 6
7 7
(7-0) AL 031-081
>
AL031,061
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2 v 3 v 4 v 5 v 6
{Control Word Type 1,2 ) ALU Controls Decode 5 ALU Function Log Conn 4-16 4B
4-36 P1 5C Complement (A-A*) AND . Logical /
- . Logical |
412 (Ctrl Reg Bits) | o AND -
(A) AND . Logical - (Not) AND 2\ Adder
(OE) XOR . Logical }-XOR 3 —
(OR) Logical |-(Not)} XOR 4§ Note: This shows one position of the
All other operations decodef—L-0ogical 5-\ adder, all positions are the same
as XOR . (Not) Logicat  [~(Not) Logical 6\ B
(Not) A— A
(Not) AND
ALO31 A —————— A |OR
(Not) (Not) B ——
Not) Logical Logical
\ g 4-13 5A Ctrl Word Type 1 ;NO” XOR— Carry In
(Not) 4-18 8D DR-1 Force ALU Error{ 2 _| o5 { A A - OR |— Bit
AND + OE | OR ‘ B———
4-36'P1 6B 0-7 ALU A Entry 8
True A
ALO11
A {(Not) Carry In
AND
A (Not) A
. A
Compliment (Not) B — A OR F— (Not) Bit
(Not) _ 4-36 P1 8D 0-7ALU B Entryﬁ (Not) A — 1 A
AND B ———|
AND A
(Not) (Not) I OR N
XOR XOR XOR A A
(Not) B —
— Carry Insert XOR
A A
416 9C S3 ALU O Bit Carry Delayed —q ___/| 1 3|als|ef7]8]o9|10}f11]i2]13 A
415 8D MMSK RegOthru6 —— 2 10 * * R
Ctrl Word Type2 ——— 3 —_/ 10 * i
4-135A { Ctrl Word Type 3 ———- 4 —/ * *1*10¢f0
Ctr! Word Type 4 ~—m—n5 —/ * * * 0 0 — Carry Insert —
Ctri Reg Bit 2 6 — ) ol olo Note: Also ¢
Ctrl Reg Bit 3 ———m8m8 ————~ —/ 5 used to + (Not) Carry In A
4-12 Ctrl Reg Bit 12 8 ——-J/ * or - addresses (Not) A OR}— (Not) Carry Bit
Ctri Reg Bit 13 ——-9 —7 ] * by 1. (Not) B A
_ Ctrl Reg Bit 14 —— 10 — * * ol o« o | Logical
Communication Mode 1] — —1—
Cto A1C A+B+C 12 —7 . b
Carry In A
(Not) Logical _
OR |— Carry Bit
A A
B

Bits 0-2

4-36 P1 5C Decimal —

8

Decimal Corrector
High

without a carry
bit 0, add 101 to

..8D Carry Bit 0

Bit 3

bits 0, 1, and 2. On

route bits straight
through.

On decimal functions|

all other functions §— Bit1

b— Bit 0

2/

— Bit 2

pa

AL 191-201

—— 4-36 P1 5C Decimal{

Bits 4-6 —

..8D Carry Bit 4 —

Decimal Corrector
Low

On decimal functions
without a carry bit O,
add 101 to bits 4, 5,
land 6. On all other
functions route bits
straight through.

lL—Bit4\
'—Bit5\
'—BitG\

Bit 7

e

{Not) Z Bus Bit 0-3
4-37 2D

(Not) Z Bus Bit 4-7

Carry Bit 1 4-37 6A

Carry Bit 4..8C

(7-0) AL091-161

4-12 (Not) Ctrl Reg Bit 0 —

4-12 (Not) Ctrt Reg Bit 1 —

—E ..SA
Carry Bit 0 ~——

4-13 5A (Not) Ctrl Word 5

OR

AL 171-181
4-37 2D
-* " } Z Bus P7
4-31 7D
Z-Bus Check
Network F—
AL211
4-32 P1 3A (Not) First Cycle Storage Word A
ALU Check
OR 4-10 P3 8D
AL211
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— (DC Reg Bits 0,2,3,6,7)
ToExtBusin 4-407A

2 v 3 v 4 v 5 \ 4 v 7 v 8
4-20 5B MMSK Equals K Rtn Word - i
4-36P27D Carry 8it 0 Note: The adder overflow latch is not reset or set
A Restore DC Reg T— OF | during a t t d functi
4-119D T8 9 4-36 P2 7D Carry Bit 1 uring a trap, storage word, or return function.
Adder Overflow _/
OR 3 Set DC Reg A DC Reg Bit 2 1
(Not) Share Cycle FL g
4-12 (Not) Ctrl Reg Bit 0 A A |- Reset DC Reg — 2 4-158D MMSK O thru 6
] \ - 2 R
4-135A (Not) Ctrl Word Type 0 4-119D T7 4-135A Ctrl Word Type © __ —
4-20 4B Return Word A
RDO31 Set DC Reg — ———3
\ 4-1 9C Machine Reset Sw RDO21
OR
2 — Reset DC Reg
The DC Reg is reset at P8 time of Word types 4-35 P2 8E Modifier Carry Out —
1, 2, 3, or a return word. OE
During a return word DC Reg bits 3,6, and 7 4-36 P1 5C True
are restored to the condition that existed
before the link function occurred. The adder
overflow latch is not reset or set during a trap 4-135A (Not) Ctrl Word Type 2
operation, Word Type 2, or a return word. 3 Set DC Reg
Note: The DC Reg consists of 4 latches; DC Reg / T._¢
bit O is the ANDing of DC Reg bits 6 and 7. 4-36P27D (Not) 0BitCarry — | OR
4-135A (Not) Ctri Word Type 2 ~————— Adder Carry
4-35 P2 68 (Not) A-Reg Bit 7 | E |— DC Reg Bit 3 (Adder Carry) - 4-35P1 7D
/——1 Restore DC Reg L
2 Reset DC Reg OR
/ 4-1 9C Machine Reset Sw - L— (Not) DC Reg Bit 3 (Adder Carry)
RDO021
3 Set DC Reg ° Note: On Ctrl Word Type 2 (Storage Word), the Hi Z
Second Share Cycle / T_ Zero latch is set if the modifier output is O.
4-119D T8 ————— A |- Count Gone to Zero 4-135A (Not) Control Word Type 2 ——— OR Set to ALU 0-3 (Z-Bus) otherwise.
— 4-36 P29B (Not) Z Bus Bits 0-3——M Hi Z Zero
4-35 P2 9E  (Not Modifier bits 0-7) —— 4-35P26C B RegBit 0 L ——DC Reg Bit 6 HZ 0
4-135A Ctrl 2 A ! ! Restore DC Reg To MO Parity Correction 4-315D
} A Ctrl Word Type 2 Reset DC Reg LS Assembler 4-31 7D
OR /
4-13 5A  (Not) Ctrl Word Type 2 ——————] A 4-1 9C Machine Reset Sw OR
— A }— Z Equals Zero RDO11
(to S-Reg) 4-16 bA,5B A —DC Reg Bit 0 Z Equai 0
11 3 Set DC Reg
4-36 P2 9B (Not) Z Bus Bits 0-3 RDO /
OR ]
4-13 5A Ctrl Word Type 2 ———— A 4-35P26C B RegBit 1 OR Lo 2 Zoro
4-36P29C (Not) Z Bus Bits 4-7 1 Restore DC Reg oL _
/_ ——DC Reg Bit7 LZ O
RDO11 FL l
To MO Parity Correction 4-31 5D
/ 2 Reset DC Reg OR LS Assembler 4-31 7D
4-19C Machine Reset Sw ‘
RDO11

Note: On Ctrl Word Type 2 (Storage Word), the Lo Z

Zero Latch is Set if the ALU output (Z Bus)
is 0. Set to ALU 4-7 (Z-Bus) otherwise.
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8 v 9

CPU Bus In

4-37 9A (DC Reg Bit 0)

4-25 8E Storage Wrap Violation

4-37 9A (DC Reg Bit 2)

4-37 9A (Not DC Reg Bit 3)

492 68 Hold In

4-3 3A Check Disable Sw

4-37 9A (DC Reg Bit 6)

4-37 9A (DC Reg Bit 7)

4-16 9D (S Reg Bit 0-6)

(Not) S7 Branch Condition

4-15 8C (MMSK Bit 0-7)

4-16 7D (S Reg Bit 7) S7 Chnl O Interrupt

4-14 5C-E (Mode Bits O for BA, 1, 2)

4-6 6C Load Latch

4-32 P3 7A (LS Zone Bits 0, 1, 2)

4-13 9D (Diag Reg Bits 0-7)

4-10 P2 9C File Ctrl Check Latch

4-90 P2 9D STP Parity Error

4-10 P1 7€ Storage Address Check Latch

4-10 P1 7E Ctrl Word Parity Latch
4-10 P1 7D Storage Data Parity Latch

4-10 P39D ALU Error Latch

4-10 P3 9B A Reg Parity Latch

4-10 P39C B Reg Parity Latch

2 v 3 v 4 v 5 v 6
4-4 6E (Not) Allow Sw Decode A CPU Ext Entry Bus In Gates
4-12 (Not) Ctrl Reg Bit 4 .
4-4 6E Allow Sw Decode R OR |— (Not) Ext Decode Bit 0——1—\ 1
4-3 8E (Not) Sw D Bit 0) /_3 A Gate Dyn Reg Ext Decode 4
See Note SLO71 - —_— — -
/—1 E—
/—4 — A Gate S Reg Ext Decode 5 L 10
8 —1 1 . _ - = 7
4-4 - 1
4»126(Eltf"l\lFo}te) ’;'i't"‘: Sw Decode A _L 491 24 s A | Gate MMSK Reg Ext Decode 6 |— 11—
9 OR Ext Decode Bit 0 ————— 2 - _— = —_—— — — —
4-4 6E Allow Sw Decode N1 —
; A A Gate Br Cond Ext Decode 7 — 12
4-38E Sw D Bit 0 | —6— - _ ] N
See Note SLO71 /—2 —] 10
/—3—‘—’*- A Gate Diag Reg Ext Decode C L 13
/—7 ] _\\
f AS Decode 4 or C 3~y 2 16—
5 | — 11
432 ppag J ASDecode5orD SN e A Gate Mch Chk Ext Decode E 14~
AS Decode 6 or E 5—\/—7 s N
AS Decode 7 or F 6 —\/-2 12
4-14 9C CPU Mode 7 —\/"6 A Gate Soft Stop Ext Decode F 19
4-14 9C (Not) 2311 Disk Mode 8 N/J
SA001
Note: As Decode O and 1 are
shown on 4-35 P1, when
ANDed with CPU mode, the
ABCD switch gate is activated. ¥13
¥ 14
~4-104 6D Rdr Pch Status Reg 4-2 9B Soft Stop Latch
4-202 7C Printer Int Request OR }— Integrated I-O Request 20 :<
4-72 6D PR-KB Status Request /—21 E—
—_ | nch
/—22 OR N {Not) S7 Branc -16
RMO61 /23 — Cendition ™
24 —|
/
450 9A Chni 0 Mask 25— N 15
A |— Masked Chnt O Interrupt 21 W/ZG —
4-16 7D S7 Chanl O Interrupt Latch ——— 20
RMOG1 (
4-91 9C Timer Update or Ext Int Mskd 22 ~
25
4-335 6C Chnl Int Latch /
4-403 6C (Not) Burst Latch GS2 A OR Chnl 1 Interrupt Masked 23 ~ |__|
23
4 L]
RMO61
/_26 ‘.I N !
4-50 9A Chn! 1 Mask
4-351 6E (Not) Any File Set— A
4-403 6F Channel 1
interrupt Lt GA121
4-2 9A Insn Step Sw 1.t 24 —
4-2 6C Set I1C Latch 25 —
ICC Interrupt Pending 26—\

____(Not) ICC Interrupt Pending

4-2 9B (Not) Soft Stop Latch

Integrated |I-O Request

(Not) Masked Chnl O Interrupt
4-91 9C (Not) Ext Interrupt Masked

Set IC Latch

4-2 8A Insn Step Latch

(Not) Chnl 1 Interrupt Masked

? Gate DYN Reg Ext Decode
2 4 is ANDed with each input
3 activating the respective bit
4 on the bus.
5
6
7 . by~
0
6
T . S __
MMSK Bits 8 and 9 are
__ __ notrouted. MMSK_
0
1
3
4
5
g . __ .BA
- - _— _ _ _br_
0
1
2 Gate Mch Chk Ext Decode E
3 is ANDed with each input
4 activating the respective bit
5 on the bus
6
A, N
0
1
2 Gate Soft Stop Ext Decode F
3 is ANDed with each input
4 activating the respective bit on
5 the bus.
6
7 BB

SX011-8X014
(0-7)

CPU
Busin
Bits
0-7
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4-4 6E (Not) Allow Sw Decode

4-12 Ctrl Reg Bit 4
4-4 6E Allow Sw Decode

4-38E Sw D Bit 0

4-4 6E (Not) Altow Sw Decode
4-12 (Not) Ctrl Reg Bit 4
4-4 6E Allow Sw Decode
4-3 8E (Not) Sw D Bit 0

3 v 4 \ 4
4-14 9C CPU Mode-0 —
A 0 —
OR |—Ext Decode Bit 0 1 \// 1
A o JR—
AS Decode 0 or 8 —2 /——-’0 —
SLo71 4-32 P2 4E AS Decode 1 0or9—3 /—~1 —]
AS Decode 2 or A—4—\/——— 3 —
0 ———]
et
A — 4 —
OR }— (Not) Ext Decode Bit 0 ——5—\/—— 4 —
A 7 —
V/__ 5 |
SLO71 JC R
4-14 9C (Not) 2311 Mode 6-\/’ 2
/— D

CPU Ext Bus In Gates

Gate Dir-Ctrt Ext Decode 8

Gate Timer Count Decode 4

- - T - - /7

Gate STPO Ext Decode 2

(Not) 25660 Mode

"N

Gate STP1 Ext Decode 3

(2,3) DP0O41
(8,9,A) DP0O61

4-45 Channel Ext (0-7)
4-44
4-43 2540 Ext (0-7)

SX032-041

4-42 PR-KB CPU Bus In (0-7
4-47 Comm Ext Bus In {0-7)

0N
N
TN
TN

———14——\

N\

Ext Feat Bus In

10

\22 8A (Not) Dir Ctrl Bit 0-7 ~—rd
11
4-91 6D (Not) Timer Ext Int Bit 04—
4-2 5D (Not) Console Int Latch
]
4-91 6D (Not Ext Int Bits 2-7)
12

N\

4-91 7B (Not Timer Reg 4-7)

Note: The external

are reset on, therefo

ble}I)l) Oo)>

and

0 timer interrupt latches

re

to recognize an interrupt
the tatch must be off.

XINT,
Bits 0-3 are forced to 1's

TIM

| Ext Feat Bus In Bits 0-7 ..6D

(0-7) Sx071-072

CPU Ext Bus In

13
490 P2 5B (STPO Bits 0-3)
490 P2 5E  (Q Reg Bits 4-7)
14
490 P2 9E (STP1 Bits 0-7) ——————

1403 Ext {0-7) —————— OR

S

..9C CPU Ext Bus In {0-7) —m—— ]

STP1

—CPU Ext Bus In Bit 0-7 ..6D

{0 Ext Bus In (0-7)

(0-7) SX081-084

4-40 CPU Bus In (0-7) —
4-46 P2 2311 Ext Bus In (0-7)

..9A Ext Feat Bus In

OR}— 10 CPU Bus In (0-7) ———

Ext Bus In P-7 4-35 P1 7A

OR

SA101

4733B KBBIitC
4-42 Gate Tl Ext Decode A | A
4-405 6A Chnl Bus in Bit P
4-45 Gate 6-B In Ext Decode F— A ORI o
4-90 P2 6C STP1 Bit P
..6B Gate STP1 External A
Decode 3 SX031

|- Ext Bus In __J

it P

/
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4-4 6E (Not) Allow Sw Decode
4-12 Ctrl Reg Bit 4

v 4

4-14 9C PR-KB Mode —— 0

4-4 6E Allow Sw Decode

4-3 8E Sw D Bit 0

A

OR
A
SLO71

Ext Decode Bit O

AS Decode 2 or A ——m 2
AS Decode 30or B —— 3

4-32 P2 4E S AS Decode 5 or D —— 4

AS Decode 6 or E —~—5
. AS Decode 7or F —— 6

1052 Ext Bus In Gate

I

D= O = CRA=20W=0N=0

Gate Tl Ext Decode A

Gate TU Ext Decode F

—-11—/
——~12——/
13—

.__14_/

DPO51, DPO71

v 7 v 8 v
I~ 10 CPU Ext Bus In 1052
4.735 > > ﬁT 0
A Upper Case Store Latch ) Gate T| Ext Decode
i KB Bit B ‘ 2 A is ANDed with
( KB Bit A 3 each input activating
S KB Bit 8 4 the respective bit on
4-73 5A {  KBBIt4 5 the bus.
? KB Bit 2 6
~ KBBIt 1 7
U e —— S
11
Tilt B@t 1 0 Gate TR Reg Ext
Titt Bit 2. 1 Decode B is ANDed
Eotate 2!{ gA ‘ 3 with each input
otate Bit ivati
474 9E A : . actlvanAng the
otate Bit 2 respective bit on the
Rotate Bit 1 ———————— 5 bus.
Upper Case Char :——: 6
Function Cycle | 7 TR
D e U -TTTT T -
Attn ReqKey 0 Gate TT Ext Decode
Not Ready to Ready 1 E is ANDed with
Intervention Required 2 each input activating
Alter Display ——0 ———1 3 i i
472 8B orKE p;i:; 1. t:e Lespectlve bit on
- the bus.
Alternate Coding Key 5
PR-KB Reg 6
Log Qut Latch 7 1T
\_ B -
Read Latch 0 Gate TU Ext Decode
Write Latch 1 F is ANDed with
Microforce—Int Stkd 2 each input activating
Alt-Disp Active 3 the respective bit
471 9A Cycle Intlk Latch 4 on the bus.
Data Ready Latch 5
Initial Prir L 6
{ Printer Busy 7 TU
12
? Gate TD Ext Decode
Rd Wr Share R 2 D is ANDed with each
4758A g N lr. a[e * 3 input activating the
KeWS ng Viod . respective bit on the
ey Sw ode
. bus.
Shift Cycle Lat 5
4-75 8A { LC Decode 6
UC Decode 7 TD

(0-7) $X081-084

(PR-KB CPU Bus
In Bits 0-7) 4-41 6D
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2 v 3 v v 5 6 v 7 v 8
2540 Ext Bus In Gates 2540 Ext Bit
4-4 6E (Not) Allow Sw Decode A /_0 — R - N 10 Note 1
4-12 Ctrl Reg Bit 4 OR |~ Ext Decode Bit 0 0 —//—1 j "N Tens AR A 0
44 6E Allow Sw Decode A [ —?2 Gate RPD1 Ext Decode 8 Tens AR B 1
f | 0— Tens AR C 2
4-38ESw DBit0 — //:1 __| 4 | cate RPD2 Ext Decode 9 L1 41095C ) Tens AR D 3
/——3-——- ______ _ ~\ TensAR E 4
0 4-109 9C Punch Address Check 5
41490 2540 Mode -V, : A | Gate RP2 Ext Decode A L 1) 4-107 9D Punch Over Run Lat 6
N N 4-105 4C Punch Sync Check Lat 7 RPD1
AS Decode O or 8 2_:/V—4— _____
AS Decode 1 or 9 3 ' o— 9S4 e — = — — —
AS Decode 2 or A 4:/’ 1—4 A |Gate RP1 Ext Decode B __13\\—— 1
4-32P2 4E { AS Decode 3or B 5 _//—5 R Note 1
AS Decode 5 or D 6 a ——— e — Units AR A 0
AS Decode 6 or E 7 j 0— A Units AR B 1
AS Decode 7 or F 8 1—]  |Gate 2540 RS Ext Decode D F— 14 4-109 5B ¢ Units AR C 2
/—6—- ______ Units AR D 3
0— Units AR E 4
g:-—1 — A |Gate 2540 RPS Ext Decode £ |10 N 2']‘83 g: ;‘ga“:)e’e’*‘;dfesi‘ihe“‘k 2
- r Over Run La
N A T 4102 5A Rdr Sync Check Lat 7 RPD2
0-— —
V' 1] A |Gate 2540 PS Ext Decode F 16
/—8 L 12 Note 1
4 (Not) Col 1 Rd2-Pch Chk Data In 0
DPO61-071 {Not) Col 2 Rd2-Pch Chk Data In — 1
{Not) Col 3 Rd2-Pch Chk Data In 2
4110 7E (Not) Col 4 Rd2-Pch Chk Data In 3
{Not) Col 5 Rd2-Pch Chk Data In 4
(Not) Col 6 Rd2-Pch Chk Data In 5
(Not) Col 7 Rd2-Pch Chk Data in 6
(Not) Col 8 Rd2-Pch Chk Data In 7 RP2
Note 1: The indicated gate line is ANDed with N 13 —_—— — I\Ete1_ —_
each input activating the respective bit, (Not) Col 1 RP1-PFR Data In 0
as indicated, on the bus (Not) Col 2 RP1-PFR Data In 1
(Not) Col 3 RP1-PFR Data In 2
(Not) Col 4 RP1-PFR Data In 3
- 4-11078B (Not) Col 5 RP1-PFR Data In 4
{Not) Col 6 RP1-PFR Data In 5
{Not) Col 7 RP1-PFR Data In 6
(Not) Col 8 RP1-PFR Data In 7 RP1
2540 Ext Bit N S St
—14 Note 1
N 15 Note 1 4-112 9D (Not) Gate Rd Complete 2540 0 (cards in reader; bit 0=0)
4-101 6C (Not) Rdr Pch Off Line 0 4-104 8D (Not) Reader Intervention 1 (reader ready)
4-102 8E 2540)Rd" Trap Request ; 4-112 9D Unit Exception Gate Reader 2 (last card)
4-104 6A (Not) 1400 Time Out 4-102 7B Reader Check 3
3 4-102 8C Reader Validity Check 4
4-112 9D Pch Brush CL 4 4-104 8E Rdr Device End 5
4-111 8B Punch Decode 5 4-104 5D Reader Status Request 6
4-103 6B Reader Select Lat 6 RPS 4-112 9C (Not) 1400 Unit Exception Gate 7 RS
4-108 7B Punch Select Lat 7z
N 16 Note 1 SX041-044
4-107 5B (Not) Pch Intervention 0
4-112 9A (Not) 4 Bit Mod Pull On ——m 4 1
4-112 9B PFR Unit Exception Gate ~——————— 2
4-105 5B Punch Equipment Check 3
4-105 6D Pch PFR Validity 4 Bit 7 forced off (0)
4-107 9C Pch Device End 5
4-107 7C Punch Status Request 6
7 PS

SX041- 44

2540 E xt Bits 0-7
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A

4-4 6E (Not) Allow Sw Decode

v

4-12 Ctrl Reg Bit 4
4-4 6E  Allow Sw Decode
4-38E Sw D BitO

3 v 4
A
‘ or H—— Ext Decode Bit 0 —————/]
A
SLO71
4-149D 1403 Mode — 1—]
AS Decode 2 or A — 2__/
2 p2 4E AS Decode 3 or B 3—
4-3 AS Decode 6 or E

-/
-’

AS Decode 7 or F

5 v

1403 Ext Bus in Gates

A Gate PLBAR Ext Decode A

A Gate PLB Ext Decode B

A Gate 1403 PRS Ext Decode E

A Gate 1403 Diag. Ext Decode F

- = =1

L 10—

_11__/
PR

—— 13—

DPO051

Note 1: The indicated gated is ANDed
with each input, as indicated,

activating the respective bit.

v 7 v 8
1403 Ext Bits
——10 See Note 1
PLBAR 128 4]
PLBAR 64 1
PLBAR 32— 2
PL.BAR 16 ——m 3
420768\ gaR 8 — 4
PLBAR 4 —— 5
PLBAR 22— 6
PLBAR 1 d_ _ _ _ PRT_
N 11 See Note 1
PLB 128 0
PLB 64 1
PLB 32 2
PLB 16 3
4-208 4C PLB 8 4
PLB 4 5
PLB 2 6
PLB 1 — 7 PRI
N 12 — 7 Tseenowt1 . T T
4-201 7D Device End ——m8 ————— 0
420178  Print Ready ———————— 1
4-212 9D Channel 9 —————e— 2
4-212 9E Channel 12 3
4-201 98B Initial Ready 4
4-211 7D Hammer Check 5
4-211 8E Parity Check 6
420268 Print Request 47 _ PR
N 13 Note 1
1403 Diag Bit 0 O See 4202 for bit
1403 Diag Bit 1 1
1403 Diog Bit 2 9 usage.. The use of
1403 Diag Bit 3 3 th_e bit depends on
4-202 9C 1403 Diag Bit 4 4 Diag Decode latches.
1403 Diag Bit 5 5
1403 Diag Bit 6 6
1403 Diag Bit 7 7

mw 1403 Ext Bits 0-7 4-41 6D

$X032-035
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2 v 3 v 4 v
4-46 6E (Not) A“O\{V Sw Decode R Chnl Ext Bus In Gates
412 Ctrl Reg Bit 4 OR|—Ext Decode Bit 0— 0 0
4-46 6E  Allow Sw Decode 1 A Gate GS Ext Decode C
4-38E Sw D Bit0 A 97—
. —
1 A Gate GT Ext Decode D
4-149D Channel Mode ——1 3 e e e
5AS Decode 4 or C ——2 0 —
AS Decode 5orD——3 1~ A Gate GD Ext Decode E
432 P2 4E1AS Decode 6 or E ——4 a1
AS Decode 7 or F —5 0
1™ A Gate GB/in Ext Decode F
5—
4-403 6F Channel 1 Interrupt Latch ————————
OR

4-335 4B File Channel Interrupt Latch

r— (Chni 1 Interrupt)

— ./

\—1o~

4-403 6A
4-403 6D
4-403 6C
4-4136C
4-401 6E

Data Chain Req Latch GSO
Buffered Device Latch GS1
Burst Latch GS2

Chni Parity Check Latch GSS——-————T

Initial Selection Latch GS4 ———————

14

\ 4-4036G
1

Suppress Out Ctrl Latch GS7

4-409 6A
4-409 6B
4-409 6C
4-409 6D
4-409 6E
4-409 6F
4-409 6G

\ 4-409 6H
12

Address In GTO
Not Select In GT1

Service In No Tag Qut GT2
Status In No Tag Out GT3

Operational In GT4
Not Request In

Channel Is Selector GT6
Channel Diagnostic Latch

4-401 5G
4-401 BA
4-401 5C
4-401 5C

4-401 5

4-413 6A

"’)

Operational Qut GDO

Service Out GD1
Address Out GD2

Command Out GD3

Select Out GD5

Suppress Out GD7

4-405

Chni Bus In Bits 0-7

7 v 8 v 9
Chan Ext Bus In
Gate GS Ext Decode C is
0 ANDed with each input
1 activating the respective
2 bit on the bus,
3
4
5 Bit 7 is off (0).
6
L GS_
Gate GT Ext Decode D
O is ANDED with each in-
1 put activating the respec-
:23 tive bit on the bus.
2 F Channel Ext Bus InBit0-7 4-41 6D
‘2 Bits 6 and 7 are off (0).
7 GT
0 Gate GD Ext Decode E
1 is ANDed with each in-
2 put activating the respec-
3 tive bit on the bus.
4
5 Bits 4 and 6 are off (0).
6
7 _ ___ _ _ __ 6D
0
7 GB/in
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2 v

4-46 6E (Not) Allow Sw Decode
4-12 Ctrl Reg Bit 4
4-4 6A Allow Sw Decode

4-3 8E SwDBIit0

4-4 6E (Not) Aliow Sw Decode

OR

4-12 (Not) Ctri Reg Bit 4

4-4 6E Allow Sw Decode

OR

4-3 8E (Not) Sw D Bit0

4-32 P2 4E

4-14 9D 2311 Disk Mode

v

Ext Decode Bit 0 ——— 1

Not Ext Decode Bit 0 —— 2

AS Decode 0 or 8 ————

4
_/

5

v

Fite Ext Bus In Gate

Gate File Ext Decode 0

I

Gate File Ext Decode 1

Gate File Ext Decode 3

Gate File Ext Decode 5

AS Decode 1 or 9

AS Decode 2 or A
AS Decode 3or B —

Gate File Ext Decode 8

AS Decode 4 or C

AS Decode 5 or D

AS Decode 6 or E

L L

Gate File Ext Decode 9

QW ~NOO AW

—_

AS Decode 7 or F

Py
pury

Gate File Ext Decode A

Gate File Ext Decode B

Gate File Ext Decode C

—

—

21————/
L n /]
_.23h_/

24—

25—

26 ———

27—~

Gate File Ext Decode D

— 29

Gate File Ext Decode E

|

Gate File Ext Decode F

DPO31

v 7

v 8

2311 Ext Bits

N2

4-349 4A Set Difference Tag Lch
4-349 4B Set Cylinder Tag

4-349 4B Set Head Tag Lch
4-349 5D Control Tag Lch

4-335 9C File Control Request
4-10 P2 4B File Ctrl Check Latch
4-90 P2 9C File STP Violation

N 4-10 P2 AC File Wrap Lat
21

Note 1

NS WN=0O

TGRI
Note 1

Cyl Addr Reg 128
Cyl Addr Reg 64
Cy| Addr Reg 32

Cyl Addr Reg 16
4-352 v 9

Cy! Addr Reg 8
Cy! Addr Reg 4

Cyl Addr Reg 2

FBI

N Cy!l Addr Reg 1
22

;\4-349 9X File Bus Out Bits 0 - 7
23

NOINOOEhA WN=O

FOB
Note 1

4-315 9E Head Comp

4-351 7E Select Gtd Attention
4-351 9E Any Gated Attention
4-307 5D Erase Gate Hold
4-335 9B Unusual Condition
4-327 6E SM Not Short Search
4-335 5D Control Unit End
\4-335 5D Control Unit Busy
24

NoOoOoObdWN—=OQ

DASI
Note 1

Counter 32K

Counter 16K

Counter 8K

Counter 4K

4-313 6E\ Counter 2048

Counter 1024

Counter 512

Counter 256

NOOSs WN—=O

CHI

File Ext Bus In Gates 4-46 P2 2A

Note 1:

SX021 - 024
SX025 - 028

The indicated gate line is ANDed
with each input activating the
respective bit, as indicated,

on the bus.

———— 2311 Ext Bits 0-7, 4-46 P2 8D
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4-46 P1 6E File Ext Bus In Gates
2311 Ext Bits 2311 Ext Bits
\25~Gate File Ext Decode 9 ———— Note 1 ¥29—Gate File Ext Decode D Note 1
Counter 128 ———— 0 4-321 4A Chain Data Latch 0
Counter 64 1 4-321 4B Command Chain Latch 1
Counter 32 2 4-321 5A Cmd or Data Chn No Unus Cond - 2
4313 6C Counter 16 3 4-327 6E Status Modifier 3
Counter 8 4 4-335 5C Program Controlled Interrupt —— 4
Counter 4 5 4-335 58 Interrupt Latch 5
Counter 2 6 4-335 6C Chnl Interrupt Latch 6
Counter 1 7 CLT 4-321 4C SLI 7 FFI
\26— Gate File Ext Decode A ~———— Note 1 \_30_ Gate File Ext Decode E ————— Note 1
4-331 9D Data Check In Count 0 Bits 3 and 7 are off (0) Ext Assembler Bit O File (o]
4-331 9B Track Overrun 1 Ext Assembier Bit 1 File 1
4-331 5D No Record Found 2 Ext Assembler Bit 2 File 2
3 ) Ext Assernbler Bit 3 File 3
4-331 9C Data Check e 4 4-335 9E Ext Assembler Bit 4 File 4
4-331 9E Overrun Tr 5 Ext Assembler Bit 5 File 5
4-339 9B Track Condition Check 6 Ext Assembler Bit 6 File 6
7 TC Ext Assembler Bit 7 File 7 Ds
\27—Gate File Ext Decode B ———1 Note 1 &31— Gate File Ext Decode F Note 1
Read Buffer 128 ——— 0 5A Search Hi Op 0
Read Buffer 64 1 5A Multi Track Op 1
Read Buffer 32 2 5B Search Hi or Equal Op 2
4.325 9D Read Buffer 16 3 4-339 5B Count Op 3
Read Buffer 8 4 5C Key Op 4
Read Buffer 4 5 5C Data Op 5
Read Buffer 2 6 5D Read Op 6
Read Buffer 1 7 SDI 5E Write Trg 7 FOP
\28—Gate File Ext Decode C —— Note 1 $X021-028
Gated Attention File 0 —— 0
Gated Attention File 1 1
4-351 4D Gated Attention File 2 2
Gated Attention File 3—— 3
4-351 9A Wrong Le.ng.th Record Not SLI — 4 § 2311 Ext Bits 0-7 SEes RN HOR —— 2311 Ext Bus In{0-7) 4-41 7D
4-339 5A Missing Address Marker ——| 5 4-46 P19C 2311 Ext Bits ——
4-335 7A Trap Gate 6
4-351 9B Selected index Hold 7 FGA

$X021-028

Note 1:  The indicated gate line is ANDed with each
input activating the respective bit, as
indicated, on the bus.
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2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
4-4 6E (Not) Allow Sw Decode—] | Comm Ext Bus In Gates I-O Ext Bus In Comm
3:2126?::\1?:)9 2::04\; Sw Decode — oF —Ext Decode Bit 0 0 / N\ 9 / [\ 10— A 0
X A T——— A Gate Comm DAIN Ext Decode A — 10 {DAIN Pos 0-7) 8t 7 -
4-3 8E Sw D Bit) —mMm8M————| N2 ] . \ 11— 0 Bits5, 6, and 7 are
SLO71 0 — ] ] \ (LAIN Pos 0-4) 8| 4 forced Off (0).
|\ —_— | A Gate Comm LAIN Ext Decode B F— 11 / 12— A o~~~ T ] Comm Ext
/ N~—3 N (LACON Pos 0-7)—~——— sl
4-14 9D Communication Mode 1 /\¥— 0 ’ 13— A | O Bus In 4-41 6D
AS Decode 2 or A 2 / 1 A | Gate Comm LACON Ext Decode C — 12 N (LASTAT Pos 0-7) 1
AS Decode 3 or B 3 /\ 4 1a—"10
132 P2 4 AS Decode 4 or C 4 /\ 0 /N (DILINPos07) B P
) AS Decode 5 or D 5 /\ 1 A | Gate LA Status Ext Decode D — 13 B— A ]o0
AS Decode 6 or E 6 /\ 5 (GSTAT Pos 0 - 7) 8| 7
AS Decode 7 or F 7 |\ — ] A
\ | A | Gate Comm DILIN Ext Decode F —— 14 $X061-064
\———6 o _l
Communication Ext Facility Bit Titles x———0
] — A Gate GSTAT Ext Decode F — 15 ——
Ext Decode Bit !
1010 (A) 0 Sync Data In Bit 0 (A) DP0O41
DAIN= 1 Sync Data In Bit 1 (B) DP071
Data In 2 Sync Data in Bit 2 (C-F)DP0O21
3 Sync Data In Bit 3
4 Sync Data In Bit 4
5 Sync Data In Bit 5
6 Sync Data In Bit 6
7 Sync Data In Bit 7 ‘
Ext Decode Bit Sync Mode l Start/Stop Mode
1101 (D) l
LASTAT= 0 CIr to Send Off Clear to Send Off
Line 1 Data Set Rdy On I Data Set Rdy On
Adapter 2 1 Second Time Out Trap IBM I/1l or TTY 1/11
Status 3 3 Second Time Out Trap I TCTIBM/TTY
1011 (B} 0 Comm Line Address In Bit 0 4 Char Phase Transmit Mode
LAIN= 1 Comm Line Address In Bit 1 5 Sync Char Serv Trap l Transmit Line Trigger (mrk/sp)
Line 2 Comm Line Address In Bit 2 6 Overflow Line Quiet; Rev Line (mark/space)
Address 3 Comm Line Address In Bit 3 7 Sync Chain Serv I Telegraph In Adapter
In 4 Comm Line Address in Bit 4
: |
6 Forced Off (0)
7 |
1100 (C) Sync Mode ; Start/Stop Mode 1110 (E) 0 | Power Indicator On(PWI) Extpecode | "
LACON= 1 Abandon Call and Retry (ACR) ’
Line 0 LA Enabled | Line Adrs Enabled DILIN= 2 Present Next Digit (PND) TR 0 Syne Serwcg Trap .
Adapter 1 Int/Ext Clock Dial In 3 Digit Present (DPR) ! General Chain Service Trap
Conditions | 2 Even/Odd Parity | Even/Odd Parity 4 | call Regst (CRQ); or Dial NBR8(Diag) GSTAT= 2 | DataSet Ready Trap
3 Leased/Switched Leased/Switched Network 5 | Dial NBR4(Diag) General 3 | Dial Service Trap
4 Interface AB | Bit Overflow 6 | Dial NBR2 (Diag) Status g ,Srt.art/(s;opfhjr SeT"' Trap
5 Rev Bit Buffer 7 Valid Address; Dial NBR1{Diag) 6 ime-Out Update Trap
_? : 7 Time-Out Remember
]
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2

4-12 6B Prog Mem Word Cycle——i
4-12 9A (Not) Ctrl Reg Bit 2 —

4-12 9C Ctrl Reg Bit 12
4-12 9C Ctrl Reg Bit 13

v

A

RMO061

Prog Mem Word Move To Ext ——
4-11P1 T2

4-15 6B KH Decode 7
4-12 9A (Not) Ctrl Reg Bit 2 —f
4-13 5A Ctrl Word Type 3 ——

4117P19D T2 ]

OR

RMO061

v 5
—— 4-92 4E
@ Gate CPU to Ext Pulse
A
4-13 4B AS Field Decode — OR

4-11 9C Mach Reset Sw ——

RMO061

4-134D Ext AS Field Decode F —
4-149D CPU Mode
4-11 9C Mach Reset

6 v 7 \4 8 v 9
System Mask Reg
— 0 PH Chnl O Mask 4-40 2C

ZBusBit0—— O

3598 Z Bus Bit 1 —— 1
ZBusBit2—2 _— 14 pPH Chnl 1 Mask 4-40 2D
ZBusBit7— 3

| —2 PH Chnl 2 Mask
~—3 PH External Mask 4-91 8C
A
OR
RMO81 RMO061
Ext Bus Out Bit 5 8
4-31 9D
Ext Bus Out Bit 6° 9
X
Mach Chk Mask
~_- 8 PH Mach Chk Mask Latch 4-10 5A
RNM081
M | wait
Wait State
~_ g oH o
RMO081
A Wait State Not S2
4-16 7B S2 Z Non Zero Log Dec Bin —1 1
RMO081
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2 \4 3 v 4 v 5 v 6 v 7 v 8

External OQut Interface

4-31 9D LS Data Bus In P, O - 7 HES i — I £ xt Bus Out P, 0-7

413 (AS Field Decode O through F) ————— L (Ext AS Field Decode 0 - F)

4-12 Ctrl Reg Bits 8- 11 —————— (K Low Bits0- 3) 4-71

4-12 Ctrl Reg Bits 3, 12- 14 —————— (K High Bits0- 3} 4-71

4-36 P2 6D Carry Bit 1 ————— Carry Bit 1

4-13 4A Ctrl Word Type O

4-12 {Not) Ctrl Reg Bit 2 A | — Word Type O Reset Pulse | omam

4-119D T6 A TA Reg Reset 4-71 3A,B,C, D, E
RMOO1

4-13 4A Ctrl Word Type 0 ———

4-12 Ctrl Reg Bit 2 A Word Type O Set Pulse | pa—

41190 T6 || Al TA RegSet 4-713A,B,C, D, E
RMO31 '

4-13 4A Ctrl Word Type 3 ————

4-12 Ctrl Reg Bit 2 —m8M8 ——— A .

412 Ctrl Reg Bit 12— | Sample AC into 3

4-119E T8
RS031

4-13 4A Ctrl Word Type 3 r

4-15 68 KH Decode 7 :

412  (Not) Ctrl Reg Bit 2 | A

4-119D T8

4-12 5B Prog Mem Word Cycle — OR Gate CPU to Ext Pulse

(Not) Ctrl Reg Bit 2 A A TE Gate 4-71 6C; 4-735D
4-12 { Ctri Reg Bit 12
Ctrl Reg Bit 13
RMO061 SLO091, SX091 - 093

..4A AS Decode 7 or F
4-149D PR-KB Mode
Ext Decode Bit O

Gate TU Ext Decode F

L]
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P 4-42 8D

2 v 3 v 4 \ 5 v 6 v 7 v 8 v
Kybd Read Read L 4-756C, 4-734D, 4-735D, TU External Field
TA External Field i;g ii -I‘;AHBZQ(?Et EL Read L Decode = F
- - igh 0 —9
AS Decode=F 0] Read L
A Write L ..6C, 4-74 4D, 4-75 6B
4-70 8B TA Reg Reset OR (Not) Read Latch 4-72 3E; 4-73 8D 6D
KH Set 4-75 4E Attach Rst PF 131 I Write L 1| Write L
0 Read Latch
Rst Prir Write —rE\IJ—(Not) Run Mode 4-72 3D, 5B )
1 Write Latch Set 4-70 8B TA Reg Set A - OR Microforce Int Stkd 2 | Microforce Int
Rst 4-70 4A K High 1 FL Alt - Disp Active Stkd
2 Microforce Latch Set Rst A 3| Alt-Disp Active
- 4-70 8B TA Reg Reset OR (Not) Write Latch Cvele Intlk
3 | Atter-Display Set 475 4E Attach Rst—______ 472 3E vele Int
Active Latch Rst PF 131 < Cycle Intlk L 4] Cycle Intlk L
; .. 8D (Not) Printer Busy A E I
KL Microforce 8E (Not) RD-WR Share ) e S0 5| Data Ready L
0 Spare 4-70 8B TA Reg Set ' PSS 6 | tnitil Prer L
— ) . 4-75 6B, 8B 7B e
1 TA Diag SS Set Set | 4-70 4A K High 2 .. 8D Printer Busy 1’ A 4-75 7D, 7C 7 | Printer Busy
TA Attach Rst | Rst -8C (Not) Data Ready L L_]OR PE 031 '
o PR-KB Alter Dplay N
2 | Initialize Prtr B E ] 4-70 8B TA Reg Reset — {On CPU Console) 4-75 4E Attach Rst
Share Reset Rst 4-75 4E Attach Rst PF 131
Spare Set {(Not) Cycle Intlk L
3 —— _— Alt - Disp Act 4-73 8C SS2 A 4-75 5C
Attention Rst Rst 4-70 8B TA Reg Set .
4-70 4A K High 3 4-75 8B Shift Cycle L T Data Ready
2\:2055(;) Act L  BA Write L A | OR L Data Ready L
4-70 8B TA Reg Reset .. 8D (Not) Printer Busy
4-75 4E Attach Rst PF 131 a0 gg 'Tnét"GPtr:r L
A Int Stkd Share - - e | (Not) Data Ready L
4-16 8D (Not) S7 Chnl O Interrupt Latch 4-72 4D - 8D Printer Busy A PF 031 ..6B,..6E
..88B Cycle Intlk L OR .. 6D
4-75 4E Attach Rst 4-75 3C
Initialize Prtr
4-75 5D T2 and Rst — ‘ Initil Prtr L
OR T
FL ..6C, 4-73 6B, 4-75 3C
.. 8D Printer Busy A 4-757C, 4-74 3E
.. 8B Cycle Intik L OR - (Not) Initil Prtr
4-1 9C Machine Rst Sw
PF 031
TA Diag SS Set 4-73 4C
4-70 4A K LOW 1 e [— .. BA Write L . — 4-73 3B Printer Busy
L 4-75 8B (Not) Shift Cycle or {nitil —————————— A Printer Busy Sw Printer Busy
4-73 4C (Not) End of Line Sw FL ..6B,..6C,..6D
A {—TA Attach Rst 4-75 3E .. 8C {Not) Data Ready L OR 4737E.4-753D
4-70 8B TA Reg Set 4-73 8C SS2 4-73 3B
I_ 4-75 6A (Not) Set Shift A (Not) Printer Busy Sw (Not) Printer Busy . . 68, 4-75 5B
4-70 8B TA Reg Reset 4-73 4C KB Strobe PF 041 ..6C
4-70 4A K LOW 2 9 RD-WR Share
Initil Share
RD-WR Share Reg
FL 4-72 3D
4-75 5C U Case Store Latch A A TA Share Rst 4-72 3A 475 8A
4-70 8B TA Reg Set | 4-75 4E Attach Rst | OR
PF 141 ' j—(Not) RD-WR Share
PF 081 4-75 68
4-73 8D
. 6B
Attn
4-70 8B TA Reg Reset
A p—TA Attn Rst 4-72 4A, 5A

4-70 4A K LOW 3
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2 v 3 \ 4 4 v 5 v 6 v 7 v
Attention Intlk Attention
(not) Request Key ..BA 4-71 5E  TA Attn Rst -3A (Not) Request Key A FL Attn-Req Key
N |
REQUEST (Normal)
4-71 5BE TA Attn Rst: [
Request Key (Pressed) 4-75 4B Attach Rst ] OR Att
n
PF091 PFO81
—— Not Ready Key {Pressed)
NOT Not Ready
READY FL
.3A (Not) Not Ready Ke
— (Not) Not Ready Key (Normal) ..5A o y Key A _t Not Ready to Ready
4_71 BE TA Share Rst 71 6A (Not) Run Mode Ready Share Req ..4D
OR L_' (Not) Not Ready L ..4D PEO11
PFO11
Power Off Reset
475 4E :
READY Ready l—" Ready L Intvtn Req'd
— Ready Key (Pressed) —IOR FL -
473 4C (Not) Forms Sw ;
OR Intervention Required
PFO11
[—— Alt-Disp Intlk Alt-Disp
Not) Alt-Di N 1) -Di
[: (52) isp Sw (Norma R ...2C (Not) Alt-Disp Sw A o Alter Display
PR-KB " Attach Rst PR-KB Alter Display Latch ..3A
ALTER 4-71 5C Alt-Disp Act L
- t-Disp Act
DISPLAY |1 Doc Alt-Disp Sw (Pressed) Attach Rst OR
PFQ91
TT External Field Decode = E
4-10 P3 8B A-Reg Parity Error KB Check _
4-35 4C Gate External to AB Pwr 4119E T8 A T | PR-KB Parity Check 0| AtnReqKey
4-149D PR—KB Mode A T) Gate 1 Not Ready to Ready
4-70 4A AS Field Decode A A i 2 Intervention R i
4.40 4A AS Field Decode A 471 8B Cycle Intlk L —— ion Required
4-75 4E  Attach Rst OR 3 Alter Dispaly
PF081 4 PR-KB Parity Chk
—— Alternate Coding Key (Pressed) Alternate Coding Key
o 5 Alternate Coding Key
CODING (Not) Ready L 6 PR-KB Req
..6A Attn-Req Key A
. 7 Logout L
4-71 6A (Not) Run Mode (PR-KB Req) go
4-71 8E RD-WR Share Req OR K
t PR-KB Req
471 Int Stkd Sh P
715C Int Stkd Share H PR-KB Status Request 4-40 2C
..6B Ready Share Req
4-119E T8
1
-6E Log Out L | PFO9
6C PR.KB Alter Display Latch—] O A PF091
4-71 6A (Not) Read Latch |
4-71 5B (Not) Write Latch 4704A K lLow 3 Logout or BC
PF131 4-70 4A AS Field Decode 6 ———A ——t-_—— Logout L
470 4B Word Type O Set Pulse ——— .3E

4-2 9E Reset Logout Latch

4-75 4B Attach Rst

PF251

442 8C
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Bail Contacts

PF330

PF320

PF330

Keybd Bit B
Keybd Bit A
Keybd Bit 8
Keybd Bit 4
Keybd Bit 2
Keybd Bit 1

Keybd Bit C

1052 Busy

w

v 4

PR-KB Attachment

4-755C U Case Store Latch -——t

KB Bit B

KB Bit A

KB Bit 8

KB Bit 4

KB Bit 2
KB Bit 1

KB Bit C

(Not) 1052 Busy

Prtr Busy SW 4-71 7D

Forms SW

(Not) Prtr Busy Sw 4-71 7E

Forms SW 4-7258

RH Margin

EOLSW 4-75 3D, 4-71 6D

KB Strobe

Keybd Strobe
(Bail Contact)

—— e e —— e e e e e e e e e —

NoOOothSE WN - O

4-41 7C

r 4-71 6E

v

LWL

4-71 4D TA Diag SS Set
..7D (Not) SS3

OR

5 v

U Case Store Latch

4-75 5C (Not) U Case Store L —]
.8A LCKBChar L

SS1 ..56B

4-71 5A Read L

.bA KB Bit 8, 4, 2 —
4-71 BA Read L
4-70 8D TE Gate

4-755D T2and Rst

PFOG61

OR

28ms 500ns
SS SS
PF021
A 40ms
OR
A OR SS

E}' (Not) SS2 4-75 3C

4-71 8E  (Not) RD-WR Share

SS3 4-757D

D—E}w (Not) SS3 ..4C

4-71 5A (Not) Read L —

OR

—_— 442 7A T1 External Field)
(KB BitsB, A, 8,4,2,1 ) ( ) Eror:;er (I:ase
N\ KBBItS, 4,2 >
L 5D A }—LCKBCharL .7C; 475 3B
N kB Bit A
Upper Case
L KB Char
475 7B {Not) Shift Cycle L ___UCKB CharL 4-75 3B
(Not) KB Bit A
.6C sS1
4-71 8D Initil Prtr L

Al—ss2 47178

4-71 6E

PR-KB

Procd

4-71 8D Printer Busy ——
4-75 6D New Line L

PF201

KB Restore Mag
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|
| T
|
[

T2 |

R5

R2A

|
TN

Y

R2

R1

i
I
T
l
l

TR External Field
Decode B

Tilt Bit 1
Tilt Bit 2
Rotate Bit 5
3 Rotate Bit 2A

I

2 v 3 \ v 5 v 6 v 7
Tilt/Rotate
Translator
Cons Data Reg Bit
01 2 3 45 6 7
I Not T1
TE 1=bit on e B
Data : o el I I e S e
0=bit off 1 .
Reg =do not card L ) OR N
Bit ol - ol-|-1- l_-l 0 A
4-31 8D Ext Bus Out ms O-7 munmeummenn X —? 11-1-1ofl-]-1-
f : Not T2
{ol-]1]-]-]1]|0]o
470 7D TE Gate foj-]1]o0 -11]o
N o
OR - Tol-1-Tol-]- oR TN
4-1 9C Machine Reset Sw— 1 0 - - A
PF161
l Not R5
-1-11]- 11-]o
- ~fo1- 110 OR I NI Q
0 SEIE L1 2N A
Cons Data Reg Bit 0-7 - - - [11{0 1
| Not R2A
LC
(¢} 111 - 1
N Bit 2,3 OR | N | .
N (Not Bit67—— A -1 tjri-f- |1 LN
Bit 7 ! Upper Case Char ..8E 1 “11l0 3 A
A
\-— (Not) Bit 0,5 —————— OR l NI | Not R2
N e . guuaE
o nae———— 0} - 1 1
N Bit 0,2,3 ) N “Talof- |- OR l N I Py
(Not) Bit 1 A U Case Write I I 4'\
PF191 4-75 38 ! 0 - A
PF191 : 0 - 1
‘ l Not R
4] 0 1 0
4-71 5A Write L 4 B 1 To OR e
A L Case Write a 1T Tolal- N
New Line 4-75 3B 5 A
- ol- |1
\———(Not) Bit 0,1,2,4,6 — PF191
Bit 3,5,7 A — PF 171, 181 PF201
\-———-Bit 3,5, 7 ————————
PF191 —B (Not) Function Cycle 4-75 8C 4-75 9C Pick Cycle Clutch
4-75 6D New Line L OR Function Cycle ..8E
Space PF191
\__ (Not) Bit 0,2,3,4 A —9 Space 4-75 7D
New Line 4-75 7E

PF191

..4C Upper Case Char —\

Rotate Bit 2
Rotate Bit 1

Upper Case Char
Function Cycle

..5D Function Cycle —-\

il

4-42 88
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4-737A LC KB Char L

4-74 50 L Case Write

4-7378B UC KB Char L

4-745C U Case Write

4-71 8C {Not) Data Ready L

4-737C (Not) SS2

..7B Shift Cycle L

4-733C EOL Sw

4-71 8D Printer Busy

..7B (Not) Shift Cycle L

4-733C (Not) EOL Sw

3 v 4 v 5 v 6 v 7 8 v 9
TD External Field Bit
471 8E RD-WR Share Req 2
.5D New Line L 3
N {(Not) Set Shift 4-71 6E, ..6C Key Sw CE Mode a4
Shift Cycle L 5 [ 4-42 7E
LC Set Shift —— LC Decode 6
UC Decode 7
..5