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Theory

Models and Optional Features |

The 5100 Portable Computeris available in three basic

models: A, B, and C. Model classification is derived from

the programming language used by the 5100. The models

are further divided according to the amountof storage

available. The following chart shows the models with

the various storage combinations.

Model Language Storage

 

Al ~ APL 16K

A2 APL 32K

A3 APL 48K

A4 APL 64K

B1 BASIC 16K

B2 BASIC 32K

B3 BASIC 48K

B4 BASIC - — . 64K

v1 APL and BASIC 16K

C2 APL and BASIC 32K

C3 APL and BASIC 48K

C4 APL and BASIC 64K

APL — A programming language

BASIC — Beginnersall-purpose symbolic instruction

code

“he optional features available on the 5100 Portable

computerare listed below. For a description of these

features, refer to the last topic in this section, titled

Features.

5103 Printer

5106 Auxiliary Tape Unit

Expansion Feature

Communications Adapter

Serial 1/O Adapter

Models & Optional Features 4-3
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@ Storage write bus (16 data bits plus 2 parity bits)

M 5100 Portable Computer Overview

‘CONTROLLER AND CHANNELS

The controller contains all the control and processing ~

capabilities of the 5100 Portable Computer. Microprograms

control data flow into and out of the controller via the

program controlled I/O channel and the storage and cycle

steal channel. Refer to the /BM 5100 Portable Computer

Data Flow diagram for an overview of the 5100 operation.

The storage and cycle steal channel connects the controller

to the executable ROS, read/write storage, and the display

adapter. This channel is composed of the following:

® Storage read bus (16 data bits plus 2 parity bits)

® Storage address bus (16 bits)

® Storage control lines to read/write storage and executable

ROS

@ Cycle steal control lines to the display adapter from

read/write storage |

The program controlled |/O channel connects the ROS

adapter, expansion feature card, !/O cable driver, and

|/O devices to the controller through the base I/O adapter.

This channel is composed of the following:

@ Data bus out (8 data bits plus 1 parity bit)

® Data busin (8 data bits plus 1 parity bit)

@ Storage address bus (16 bits)

@ An 8-bit I/O device address bus (2-out-of-8 bit coding

for 16 devices)

© Control lines (strobes, tags, and various controller

coding for 16 devices)

® Controllines (strobes, tags, and various controller

clocks, not shownin the data flow diagram)

ADAPTERS

“he ROSadapter (E2) connects the APL and/or BASIC

ROSto the !1/O channel. The ROS adapter also contains

(in common ROS)CE diagnostics, microprogram routines,

and commontables such as the keyboard table used with

the I/O microprogramsin executable ROS.

The base I/O adapter (F2) connects the controller to the

internal tape unit, the keyboard, and the operator control

panel (not shown). In addition, the base !/O adapterre-

powers the I/O channel for use by the ROS adapter, the

expansion feature card (if present), and the I/O cable
- driver (if present). Some of the controller clock signals
are supplied to the display as well as to the devices on the

1/O channel.

The expansion feature card (B2) allows the 5100 to com-

municate with a host computeror a serial [/O device. The

microprograms that control the communicationsorserial

[/O feature are stored on tape and must be loaded into

read/write storage before using the feature.

The 1/O cable driver (A2) contains drivers and receivers

that connect the 5103 printer and/or 5106 auxiliary tape

features (if installed) with the |/O-channel.

The display adapter (J2) fetches two characters at a time

from the display buffer in read/write storage, stealing

storage cycles from the controller for each fetch. The

display adapter also generatesall the synchronization

signals required by the display. mo

EXECUTABLE ROS

The microprograms in executable ROS (H2 and H4) are

directly executed by the controller. These microprograms

control the operation of the 5100 Portable Computer.

The microprogram subroutines in executable ROSare

executed by the controller to analyze the instructionsin

the APL or BASIC interpreter so the controller can per-

form the APL or BASIC operations requested by the user.

The 1/O supervisor and !/O control routines in executable

ROS control all !/O functions. When the user statement

specifies an I/O function such as a printer or tape operation,

the interpreter sets up an [OCB (input/output contro! block)

to request an I/O function and passes control to the !/O

supervisor. The 1/O supervisor checks the 1OCBto deter-

mine what I/O device is requested and passes control to

the appropriate device |/O control routine to perform the

1/O function requested.

IBM 5100 Portable Computer Overview 4-5  



NONEXECUTABLE ROS

The microprograms in nonexecutable ROS (APL and BASIC

ROS) are not directly executed by the controller. They are

accessed through the I/O channel and the ROS adapter one

byte at a time and placed in a controller work register. The

controller then executes the BASIC or APL microprogram

subroutines that are located in executable ROS to perform

the APL or BASIC language function.

The microprograms in APL ROS(APL interpreter) interpret _

and control the execution of all APL statements entered by

the user.

The microprograms in BASIC ROS (BASIC interpreter)

interpret and control the execution of all BASIC statements

entered by the user.

READ/WRITE STORAGE

Read/write storage (K2-N4) contains the work areas,

buffers, IOCBs, user’s APL or BASIC program, and micro-

code used by the 5100 internal microprograms. These

areas in read/write storage can be displayedor altered for

diagnostic purposes (see DCP? Functions).
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MICROPROGRAMS AND DATA FLOW EXAMPLE

Using the following sample program, you can understand

how the controller (by executing the microprograms)

interprets and controls the execution of a BASIC program:

0100 A= 2
0020 B =4
0030C =A+B
0040 PRINT FLP, C
RUN |

1. When the 5100 Portable Computeris not -processing

any user statements or programs, and data is not

being entered from the keyboard, the controller

executes an I/O supervisor routine that flashes the

cursor and waits for a keyboard interrupt.

2. Whenthe first key (O) in the first statement is pressed:

a. An interrupt occurs indicating a key has been

pressed. The code for the zero key (hex OE)is

placed in register 2 level 3 (R2L3) in the control-

ler via the base |/C adapter and bus-in:

b. The interrupt causes the I/O supervisor routine to

suspend flashing the cursor and pass control to the

keyboard I/O control routine.

H2
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The keyboard !/O contro! routine converts the code

from the 0 key to 5100 internal code that is stored ©
in the keyboard table in common ROS,placesit in

/ R3L3, moves it to read/write storage, and resets the

interrupt. When theinterruptis reset, control returns

to the I/O supervisor.

4. The 1!/O supervisor then:

J a. Checksthe internal code to determine if the key

pressed wasa data key or a function key.

b. Moves the internal code to the display screen buf-

fer since the O key is a data key, (see BAS/C Data
Areas for the location of the display screen buffer).

Wheneverdata is moved to the display screen buf-

fer, hardware displays the data on the screen via

cycle steals:

K2-N4

Read/Write

Storage Storage

 

  

Display

Adapter
5-inch Display _

 

(1B)

Cycle Steal  
TC —re—e—

“ 
Controls   

J
c. Resumesflashing the cursor and waits for the next

keyboard interrupt.

J
a

a“

      

   

a N
~ TV Monitor )

5.

The rest of the data keys are processed in the same way.

When the EXECUTEkeyis pressed at the end of a

statement, the code of the EXECUTEkey is moved

to read/write storage by the keyboard !/O control

routine the same as a data key. However,since the

EXECUTEkeyis a function key, the 1/O supervisor —

passes control to the BASIC microprogram sub- .

routines, also in executable ROS.

The controller executes the BASIC microprogram

subroutines, which enables it to use the micropro-

grams in the BASIC ROS. The microprogramsinthe .

BASIC ROScheck the statementin the display screen

buffer and store it in the user area in read/write

storage. (If this had been a calculator statement, the

statement would now be interpreted and executed.)

Each statementis stored in the same way until the

RUN statement is encountered by the BASIC inter-

preter; the statements are then interpreted and

executed.

When the PRINT FLP,C statementis interpreted, the

interpreter places information in the 1|OCBin read/

write storage for the print operation and passes con-

trol to the (/0 supervisor.

The 1/O supervisor checks the device address and

passes control to the printer |/O contro! routine.

IBM 5100 Portable Computer Overview 4-7  



9. The printer I/O control routine prints the data, places

a return code in the IOCB, and returns control to the

1/O supervisor. The data flow is from the print buffer

in read/write storage, to the printer, via the controller,

base !/O adapter, !/O cable driver and printer adapter.
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10. The I/O supervisor checks the return code for any

errors that occurred during the print operation and,

if noerrors occurred, clears the print buffer to blanks

andreturns control to the BASIC microprogram sub-

routine.

11. The BASIC microprogram subroutines determine that

there are no more statements to be interpreted, and

return control to the I/O supervisor.

Essentially, the control and data flow is the same when

using APL.
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( trol Unit

The contro! unit consists of the controller, portions of

base 1/O, and all storage. The control unit contains the

microprograms and the logic necessary to execute them.

The microprogramsare located in ROS (read only storage),

whichretains its contents when poweris turned off. The
contents of ROS are not destroyed or altered by any machine

function. :

The 5100 Portable Computer contains two kinds of ROS,

executable ROS and nonexecutable ROS. The controller

(processing unit) executes microinstructions from

executable ROS or from read/write storage. Microinstruc-

tions residing in nonexecutable ROSarefirst loaded into

-ead/write storage and executed from there.

The IBM 5100 Data Flow diagram showsthat the control-

ler accesses executable ROS on the same channelasit

accesses read/write storage. The controller accesses non-

executable ROS through the I/O channelvia the base I/O

adapter card and the ROS adaptercard.

Besides the microinstructions in the APL ROS and BASIC

ROS, the nonexecutable ROScontains data in the common
S located onthe ROS adapter card.

BASIC or APL statements are entered by the 5100

Portable Computer user into read/write storage (via the

keyboard and tape). The user statements are interpreted

and executed by the APL or BASIC interpreters under

control of the APL or BASIC microprogram subroutines

that reside in executable ROS. Portions of the APL
interpreter or the BASIC interpreterare loaded from |

nonexecutable ROSinto read/write storage by the bring

up program.

All 1/O operations (for example, when a key is pressed or

the user program calls for printed output), except for

serial 1/O operations loaded from theserial !/O cartridge,

are controlled by I/O subroutines residing in executable

ROS. Executable ROScontains diagnostic programs and
the bring up program (which also contains some diagnostic

routines). For more detail, refer to the descriptions of the

diagnostic and bring up programs. .

Control Unit 4-9  
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CONTROLLER

The controller is the 5100 Portable Computer processing

unit. The controller uses an internal microprogram to

control the internal functions. The controller communi-

cates with read/write storage and executable ROSvia the

storage address bus and with I/O devices such as the

keyboard, printer, and nonexecutable ROSvia bus in, bus

out, and various control lines.

The Controller Data Flow diagram showsthe internal

organization of the controller.. The clock and control ROS

provide the signals to operate the controller. In addition,

control ROS provides pulses used by the !/O devices (these

control pulses are described under //O Data Flow Control

in this section).

The registers shownin parallel with read/write storage are

128 bytes of high speed read/write storage located on the

controller card. They displace the first 128 addresses of

read/write storage. Four groups of registers, each contain-

ing 16 halfword (2 byte) registers, are associated with four

levels of program processing. The program levels are

determined by interrupts (refer to /nterrupts in this

section).

The RDR (read data register) and bus in are parity checked

on the controller card. A parity error causes a process

check, which stops the machine and turns the PROCESS

CHECKlight on. Parity errors detected on other cards can

also cause a process check. The 5100 Portable Computer

can operate with the RDR and busin parity checking

disabled as explained under Operation in this section.

Operation |

Whenthe 5100 Portable Computeris turned on, orif it is

already on and RESTARTis pressed, the controller begins

executing the bring up program in executable ROS using

the registers associated with program level 0. Interrupts are

disabled during the bring up program (keeping the control-

ler in level O), except for testing; and are enabled just

before completing the bring up program. ROR and busin

parity checkingis disabled at the beginning of the test and

enabled after a few microinstructions have been executed.

The bring up program first determines the amount of

read/write storage installed by writing a byte of all O’s

(zeros) to the lowest byte of each possible storage incre-

ment (every 16K bytes) and then reading it back. If the

read/write storage incrementis installed, 0’s are read back.

If it is not, all 1’s (ones) except the parity bit are read back.

As soon as the read/write storage size is determined, all

parity checking is enabled.

4-12

The various diagnostic tests are made as described under.

Diagnostic Aids in Section 3. During the bring up program,

the setting of the BASIC-APL switch is sampled and the

common ROSandeither the BASIC interpreter or the

APL interpreter is loaded into read/write storage. More

diagnostic tests follow. When the bring up program is

completed, all interrupts are enabled and control is passed

to the APL or BASIC supervisorprogram.

Interrupts

The 5100 Portable Computer has an interrupt system that

allows interruption of microprogram processing by the

|/O devices. There are four program levels in which process-

ing occurs. The program levels and their associated 1/O

devices are:

Level 0 — Normal operation

Level 1 — Communications adapter/serial |/O adapter

Level 2 — Tape and printer

Level 3 — Keyboard

Each level has 16 halfword registers located on the control-

ler. These registers are addressable as the lowest 128 bytes

of read/write storage. Register O of each level is the [AR

(instruction address register). Refer to Microinstruction

Processing in this section. The remaining 14 registers can

be used as general purpose registers in each program level.

The bring up program initializes the controller and begins

program execution in level 0. Switching between program

levels is controlled by the I/O devices through the interrupt

request lines. The I/O devices are assumed by the controller

to be connected in priority with the highest priority

connected to the highest numbered line. Therefore, when

two or more interrupt requests are active simultaneously,

the controller responds only to the one with the highest

number.

The controller inspects the interrupt request lines for a

higher numbered interrupt after completing each micro-

instruction. For example, if the controller is processing

in level 0, and upon completion of the current micro-

instruction finds interrupt request lines 1 and 3 active,

three levels (0, 1 and 3) are in contention for the controller.

The controller selects level 3 because it is the highest

number in contention, and executes the next microinstruc-

tion using the registers associated with level 3.
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sroinstruction Processing

The operation of each microinstruction is divided into

| cycles (fetch) and E cycles (execute). During I! cycles

the microinstruction address is routed from register 0 of

the current programlevel through the RDR (refer to the
Controller Data Flow diagram in this section) to the ALU

(arithmetic logic unit), and to the SAR (storage address

register). The ALU adds twoto the microinstruction

address (to get the next sequential microinstruction

address), which is then routed through the SDR (storage

data register) back to register 0. The microinstruction is

fetched (using the address in SAR) from read/write storage

or executable ROS to the ALUregister and the operation

register. This completes the | cycles, which are exactly

the same for every microinstruction.

The E cycles vary depending on the microinstruction

executed. The data in the operation register (the operation

codes and modifiers described in the individual microinstruc-

tion) forms part of the address for the control ROS that

operates the controller.

The data in the ALU register is either ignored, sent out on

bus out, or is processed by the ALU depending on the

vicroinstruction. At the completion of the E cycles for

wne microinstruction, the | cycles of the next microinstruc-

tion begin.

Microinstruction Fetch Switch

Each microinstruction consists of a halfword in either

read/write storage or executable ROS. The microinstruction

address in register 0 does not distinguish between the two.

However, a line (’-select ROS’, G2-B04) is down when

microinstructions are fetched from executable ROSand is

up whentheyare fetched from read/write storage.

Although microinstructions are fetched from either read/

write storage or executable ROS, the data (addressed during

E cycles) for processing the microinstructionsis always in

read/write storage.

Switching of the line that determines whetherthe micro-

instructions are fetched from read/write storage or executable

ROS('-select ROS’) is accomplished with a control micro-

instruction.

The switch is always madeat location hex 0600 for an ROS

to read/write storage switch and at location hex 0604 for a

read/write storage to ROS switch. The switch microinstruc-

tions in read/write storage are loaded from common ROS

by the bring up program.

Whenthe control microinstruction at hex 0600 in ROSis

executed, the next microinstruction executed is at hex 0602

in read/write storage. Hex 0602 in ROSis a halt micro-

instruction that stops processing if the switch fails. After

an ROSto read/write storage switch at hex 0600, subse-

quent microinstructions are fetched from read/write storage

until a program in executable ROS needs to becalled.

After return addresses and other parameters are set up, the

program running in read/write storage branches to hex 0604

(the location of the read/write storage to ROS switch). The

switch is executed and the next andall subsequent micro-

instructions are fetched from ROSuntil a switch is made by

branching to hex 0600 in ROS. Like hex 0602 in ROS,

hex 0606 in read/write storage is a halt microinstruction.

1/O Data Flow Control

The controller provides a microinstruction controtled

interface for transferring data between the I/O devices and

the control unit. :

The controller receives data from the I/O devices on the

9 bit (8 data, 1 parity) bus in from the base:1/O card.

Data is sent to the I/O devices on the 9 bit bus out to
the base I/O card. Control, put,and get strobes and the
op code E tag signal the I/O devices when 1/O microinstruc-

tions are executed.

The control strobe has two purposes. It identifies the data

on bus out as control data. It also serves as a timing pulse

to indicate to the I/O device exactly when the bus out data

is valid.

The put strobe also has two purposes. Besides serving as a

timing pulse, it identifies the bus out as containing data

for a put instruction.

The get strobe signals the I/O device that the data placed -

on bus tn by the device was sampled by the controller.

The op code tag is a decode of the get byte microinstruc-

tion (op code E). The decode occurs well before the get

strobe and allows the 1/O device to distinguish the get byte

microinstructions (op code €) intended primarily for data

from the logical get microinstructions (op code 0) intended.

for status. When this checkis active, the DA lines are also

active to allow probing of the device causing the error.
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Error Checking

All errors that cause process checks (stop the machine with

the PROCESS CHECK light on) are funneled through the

controller card. A process check can be caused by any of

the following errors: ”

-Rd data error (G2-SO8) — This is a parity error on data

in the read data register of the controller. Cards that

can cause this error are the read/write storage (K2, K4,

L2, L4, M2, M4, N2, and N4) cards, the controller (G2)

card, the display (J2) card, the BASIC,I/O, and diagnostic
(H2) card, and the APL supervisor (H4) card. a

A parity error, resulting in an Rd data error, occursif

there is an attempt to read from a read/write storage

address for which the read/write storage cards are not

installed. This means that if less than 64K of read/write

storage is installed (see Read/Write Storage), an error tn

the microprogram can cause a process check.

~Busin error (G2-U09) — This error is a parity check

on bus in. Cards that can cause this error are the

controller (G2) card, the base |/O (F2) card, the ROS

adapter (E2) card, the expansion feature (B2) card, and

the 1/O cable driver (A2) card. In addition, this error

can be caused by the following |/O devices: keyboard,

tape unit, printer, or auxiliary tape unit.

+Address check (F2-813) — This is a device address check

on the base !/O (F2) card. The base !/O (F2) card and the

controller (G2) card can cause this error.

+Address check,ROS adapter (E2-D10) — The device
addresses are checked at the ROS adapter (E2) card

and the error can be probedthere.

+Address check, expansion feature (B2-/13) — The device

addresses are checked at the expansion feature (B2)

card and the error can be probed there.

+Addresscheck, printer (P02) — The device addresses

‘are checked at the printer adapter card and the error can

be probed there.

+Address check, auxiliary tape (PO5) — The device

addresses are checked at the auxiliary tape adapter card

and the error can be probed there.

4-14

Only one of the device address lines XO, X1, X2, X3 .

and only one of the device address lines YO, Y1, Y2,

Y3 are supposed to be up when addressing a device.

The device address check, however, occurs when any

odd numberofall eight lines is up when addressing

a device.

+Bus out parity check (F2-D13) — This is a parity chec.

on bus out on the base 1/O (F2) card. The controller

(G2) card or the base 1/O (F2) card can cause this

error. |

+Bus outparity check, ROS adapter (E2-B11) — The
parity of bus out is tested on the ROS adapter (E2)

card and the error can be probedthere.

+Bus out parity check, expansion feature (B2-M0O2) —

The parity of bus out is tested on the expansion fea-

ture (B2) card and the error can be probed there.

+Bus out parity check, printer (P11) — The parity of bus

out is tested on the printer adapter card and the error.

can be probed there.

+Bus out parity check, auxiliary tape (PO4) — The parity

fo

rf

of bus out is tested on the auxiliary tape adapter card and .

the error can be probed there.

Microinstructions

I/O control and the high level languages (APL and

BASIC) are implemented with microinstructionsin

read/write storage and executable ROS. All 5100

Portable Computer microinstructions are a halfword

(2 bytes). The first 4 bits of the halfword is the op

code. The meaning of the remaining 12 bits depends

on the op code. Some op codes have a modifier (bits 12-

15) that expands the number of microinstructions beyond

16.



 

/TORAGE

Storage in the 5100 Portable Computer consists of

executable ROS (read only storage), read/write storage,

and nonexecutable ROS.

Executable ROS

Executable ROS provides rapidly accessible resident

storage for frequently used programs. Executable ROS

contains the bring up program (a diagnostic program),

the ROS-read/write storage switches, the |/O supervisor

-and 1/O control routines, and the BASIC and APL micro-

program subroutines. The BASIC, I/O, and diagnostic (H2)

card and the APL supervisor (H4) card house the executable

. ROS in the 5100 Portable Computer.

The controller (G2) card addresses executable ROSvia the

storage address bus (SAB). The 16 SABbits are represented

by 0123 4567 89AB CDEF.Bit O is the card select bit, a

downlevel selects the APL supervisor (H4) card and an up

level selects the BASIC, I/O, and diagnostic (H2) card. Bits

123 4 select one of the 16 chips on each card. Bits 567

89AB CDE select the address location on the chip. Bit F

is not used because each microinstruction is fetched as a

» oalfword (2 bytes) and an even-odd pair of bytesis fetched.

Executable ROS contains no data other than micorinstruc-

tions.

Each byte of data in executable ROS contains a parity bit,

which is checked in the read data register in the controller

as the microinstructions are fetched. An error causes a

process check (Rd Data Error).
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Executable ROS Addressing

+Select ROS

  

 

  
 

  

 

  

   

  

  

   

 
 

  

  

   

 
  
 

  

 
  
  
 

 

 

 

 

 

 

     
 

 

   
   

  
   

   
     

 

     

- ROS
| Gate ROS ROS ROS

-Bit O A 7 C Modules

Module 00 Module 01 Module 04 Module 05

Module 02 Module 03 Module 06 Module 07

Decode

H2

-Bits 1-4
Module 10 Module 11 Module 14 Module 15

Module 08] Module 09 Module 12 Module 13

ROS ROS ROS ROS

SAB -Bits 5-E

N ROS
Modu! ROS ROS ROS

+Select ROS & | ogules |
Module 00 Module 01 Module 04] Module 05

Module 024 Module 03 Module 06 Module 07

| Decode

H4

Ld Module 10 Module 11 Module 14 Module 15

-Bits 1-4 Module 08 Module 09 Module 12 Module 13

ROS ROS ROS ROS

 

 
 

 
 

  
 

  
   

  
 
 

  
   

  

  
   

 
  
 

  

 
  
  
 

 

 

 

 

 

 

     

 

 

   

   

 

  
 

 

 

  

  
   

 

  

  
 



‘ecutable ROS Routines

The following routines and subroutines in executable ROS

have hexadecimal addressesas listed below. The hex

numbers in column 1 are the routine address and the hex

numbers in column 2are subroutine addresses withina -

routine. | | oe |

 

Routine Subroutine

Address Address Routine Description    

0000 Bring up routine: Refer to Section 3 for a list of the bring up routinetests.

The following four tests, which are automatically run once during the bring up program,can -

be entered for looping by using the branch orcall function from the DCP1 diagnostic mode

program. (Refer to DCP7 Diagnostic Mode Functions in Section 3.) |

0096 Loop on op codetest.

O2AE Loop on ROSread back test: This test checks the capability to read back the last address

accessed. APL or BASIC addresses are tested depending on the position of the APL-BASIC

switch when the bring up program waslast run. Addresses in each module are sent to the

ROSadapter, various bytes are read back to step the address, and the resulting addresses are

read back and compared with the expected result. The test is repeated until terminated by the

operator.

 

02B2 Loop on ROS CRC and sequencetest: This test checks the CRC and the sequence number

of the common ROS module (sequence number 18), the BASIC ROS modules (sequence

numbers 10 through 17), or the APL ROS modules (sequence numbers 20 through 2F)

depending on the position of the APL-BASIC switch when the bring up program waslast run.

The test is repeated until terminated by the operator.

0430 Loop on read/write storage content test: This test checks read/write storage from address

hex 0100 through the last address installed. First hex 55, hex AA, and hex D6 are stored and

read back from each address once. Then numbers hex 00 to hex FF, hex 01 to hex FF, etc, are

put in each address. When read/write storageis filled, they are read back and compared. The

data is written again, but shifted by one position. This part of the test is continually looped on

so that eventually (time depends on the amount of read/write storage) every possible byteis

stored in every address. This part of the test continues until terminated by the operator.

0600 ROSto read/write storage and read/write storage to ROS switches.

O6-D0 Diagnostic tape load/dump control routine.

OAAO _DCP1 (diagnostic control program 1). Refer to Diagnostic Aids, Section 3.

1120 Program level 1 code for communications. The rest of the communications codeis in read/

write storage.

1200 | BASIC microprogram routines.

5000 I/O supervisor routine.
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Routine Subroutine

   
Address Address Routine Description

5B00 Program level 3 code for the keyboard.

5EEO 1/O routine that gets data from nonexecutable ROS. The user sets up a parameter block

containing addresses, byte count, and other pertinent data needed by this routine.

6000 Printer I/O routine.

6800 \/O tape read/write routine.

8000 7 | APL microprogram routines. —

Read/Write Storage

Each read/write storage card contains 8K bytes of byte

addressable read/write storage. Since halfwords are also *

addressed by some microinstructions, the storage is organized

so that the cards K2, L2, M2, and N2 contain the even bytes

and K4, L4, M4, and N4 contain the odd bytes. The follow-

ing read/write storage configurations are allowed:

Storage Cards

16K K2, K4 Base machinesize

32K K2, K4, L2, L4

48K K2, K4, L2, L4, M2, M4

64K K2, K4, L2, L4, M2, M4, N2, N4

CAUTION

The machine mustbe powered down before you remove or

add read/write storage cards; otherwise, they can be damaged.

Defective read/write storage cards can sometimes be found

by removing pairs of cards and observing if the smaller con-

figuration is free ‘of the failure (see the preceding caution).

Because the lowest 128 bytes of read/write storage are the

registers and are contained on the controller (G2) card, the

first 64 bytes of K2 and the first 64 bytes of K4 are not

accessible and the machine might run error free even if

these bytes are defective.

Read/writestorage is nondestructive; that is, data is not

changed in read/write storage when read. When power is

turned on, data in read/write storage can be anything and,

in general, will not have correct parity. However, the bring

up program routine writes data into every available byte of

read/write storage (including the registers) so that if the

bring up program runs to completion, every byte of read/

write storage has correct parity if it is not defective.

Note: See Error Checking for information about how the

internal programs can cause an apparent read/write storage

error.
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id/Write Storage Addressing

 

   
  
  

 

   
     

  

 

 

 

 

 

 

   
    

   
   
   

 

    
  

  

 

  
   

  
      

  

         

  
                  

        
     

              
   

     
    

      

SAR Bus

a

/

Each rowis 1K

°
> bytes of data

f +Csx3 —
/ SAR and Card

Select 1

CSX |

Ba +csx4 , Cv

. +Card Select Read Data I

i i I i

:

L | r i t ¥

+Write Data | . 200ns | 400 ns

P 0 1 2 3 4 5 6 7 _ Storage Cycle

Read Data SA SA SA SA SA SA SA SA] SA Sense Amplifiers

7 Write Bus

Read Bus

Only one of these lines should be up on a storage cycle. These two lines are decoded from bit 4 of the address.

These four lines are decoded from bits 3 and 5 of the storage address. Only one line should be up.

Each square represents 1,024bits.

oy See the controller logic for the address decode of theselines.

Ea This line is decoded from bits 0 and 1 of the storage address.

a Decodes the 10 SAR lines to select one of 1,024 bits in each block.

E748 Only one ANDis active to select one byte of data during each cycle.

/

7
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The controller (G2) card or the display (J2) card address

read/write storage via the storage address bus. The data

on the storage address bus is decoded into the storage

address. Let the halfword address on the storage address

bus be represented by 0123 4567 89AB CDEF.If all of

bits 0-8 are a logical O, then the read/write storage (registers)

on the controller card is addressed by the remaining bits,

9-E.

If any of bits 0-8 is a logical 1, then the data is addressed bit of address, which selects either read/write storage or (—
as follows. Bits 0 and 1 are decodedinto ‘card select’ executable ROS.

lines according to the following table: |

_ Address Bits Card Read/Write Cycle Stealing
0 1 Select Lines Storage Cards ua

| | Read/write storage address cycles can be stolen by the je

0 0 Card Select 0 K2,K4 display (J2) card to obtain data from read/write storage to |

0 1 Card Select 1 L2,L4 display on the 5-inch display and/or the TV monitor. Two

1 0 Card Select 2 M2, M4 consecutive cycles cannot bestolen.

1 1 Card Select 3 N2,N4
When the DISPLAY REGISTERSswitchis pressed, the

Each read/write storage card contains 72 linear arrays of data from read/write storage addresses 0 through hex 1FF
1,024 bits each. These are further grouped into groups of (decimal 511) are displayed in hexadecimal.
9 by 1,024 bits. The SAR, CSX, and CSYinputs are used

to address a byte of storage on the read/write storage card. When NORMAL ispressed, character data from read/write
One of the four CSX and one of the two CSY together storage addresses hex 200 (decimal 512) through hex 5FF

select one of the 8 groups. The 10 SAR inputs select one (decimal 1,535)are displayed.

9 bit byte from the 1,024 bytes in the group.
Cycle steals can be disabled or enabled by a control micro- i

Address Bits

Bit F is used only during the write microinstruction. If.

bit F is O, the ‘write even’ line becomesactive; if bit F

is 1, the ‘write odd’ line becomes active. The ‘write even’

line goes to all of the even cards (K2, L2, M2, N2) and the

‘write odd’ line goes to all of the odd cards (K4, L4, M4,

N4). When writing halfwords of data, both lines become

active.

Note: During | cycles the ‘select ROS’ line acts as another

instruction. ‘I/O display off’ is the signal line affected.

Whencycle steals are disabled, the display is blank and the3 4 5 Input Lines
| IN PROCESSlightis on. When cycle steals are enabled, |

0 _ 0- CSX1 the display has characters from read/write storage and the

0 _ 1 CSx2 IN PROCESSlight is off. Cycle steals are automatically

1 _ 0 CSX3 enabled if a PROCESS CHECK occurs.

1 — 1 CSX4

— O. — CSY1
_ 1-2 CSY2 Nonexecutable ROS

Nonexecutable ROS contains the language interpreters, the

 

The SAR lines are developed from the remainder of the tape read diagnostic microprogram, and the keyboard

data bits. - translate tables. Nonexecutable ROSis accessed through 7

the base |/O adapter and the ROS adapter andis technical-

Data Bits FEDCBA9QI 87 62 ly an 1/O device. Nonexecutable ROSis controlled with

. - the !/O microinstructions. Nonexecutable ROS has device

SAR Line —~123 45 67 8 9 10 address 1 (DA =1). The control microinstruction is used

for subdevice addressing (APL ROS, BASIC and common

ROS).

 

Nonexecutable ROS contains the microprogramsfor imple-

menting the APL interpreters, the BASIC interpreter and

the tape read diagnostic microprogram. Theseareall

addressed (and all data passes from them) through the

ROS adapter (E2) card. All data to the ROS adapter a

(E2) card passes through the base I/O (F2) card.
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ivonexecutable ROS Addressing

The ROS adapter (E2) card provides an interface between

the base I/O (F2) card and the ROSstorage cards. The

ROS adapter contains an ROS address register that is set .
to an addressby two consecutive microinstructions. Bit 15

of the addressis set to a logical 0 so that the ROS address

register always addresses an even address to start. The ROS

adapter card automatically updates the ROS address register

so that the microinstruction need be issued only at the

beginning of each block of data to be read. Two micro-

instructions are issued to retrieve a halfword of data.

The contents of the ROS address register are read by

issuing two consecutive microinstructions. The address

_ returned is always even (bit 15 = 0) and bit 15 of the

 4OS address register is reset to logical 0 if it is not already
O. The ROSaddress register read function is exercised by

the bring up microprogram.

Error Checking

‘The nonexecutable ROSstorage is packaged in 6K ROS

—odules. Several modules are mounted on each ROSstorage

cd. Three are also mounted on the ROS adapter (E2) card.

Refer to the following chart.

Sequence Number” ROS Module Card

10, 11, 12, 13, 14, and 15 C4 (BASIC ROS)

16, 17, and 18 E2 (ROS adapter)

20, 21, 22, 23, and 24 D2 (APL ROS1)

25, 26, 27, 28, and 29 D4 (APL ROS2)

2A, 2B, 2C, 2D, 2E, and 2F C2 (APL ROS3)

The last two halfwords of each ROS module contain error

checking data. The last halfword of each ROS module con-

tains a two-byte CRC (cyclic redundancy check) generated

over the entire module. The second to last halfword contains

hex 00 in the high order byte and a module sequence number

‘in the low order byte. The CRC and the sequence number

are verified by the bring up program. Only APL or BASIC

ROSis tested depending on the position of the APL-BASIC

switch. —

1 Device has subdevice addressing capability.

2 Hardware device address is 8. Microprogram device address is A

-or serial 1/0. |

* Sequence numbers appear on the display screen during bring up.

BASE I/O

 

The base I/O (F2) card provides the interface between the

controller and the various 1/O devices. Data is sent to

_ devices on bus out with put microinstructions. Data is
_ received onbusin with get microinstructions. In either

case, the specified device address (DA) selects the |/O

device. The base I/O card gates the data to the I/O device

from the controller and vice versa. Error checking for base

\/O is described in Error Checking under Controller in this

section.

Device

Address

0

Address

Lines

XOYO

XOY 1

XOY2

X0Y3

X1Y0

X11

X1¥2

X1Y3

X2Y0

X2Y 1

X2Y2

X2Y3

X3Y0

X31

KX3Y2

X3Y3

Device

Name

Controller

Nonexecutable ROS?

Not assigned

Not assigned

Keyboard and the APL-BASIC
switch

Printer

Not assigned

Not assigned

Expansion feature”

Not assigned

Not assigned

Not assigned!

Not assigned!

Not assigned?

-Tape units!

All 1/0
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Tape

     

               

TAPE UNIT OVERVIEW f—

The tape unit stores and retrieves information by writing

information on the tape for later use and by reading informa-

tion from the tape for immediate use. The following diagram

showsthe data flow between the control unit and the tape |

unit. f

Control Unit | — Tape Unit |

a PTT TTTTTT"
| |
{

Data and |Data and Data, Commands a fo

and Controls Commands [ sr:
Controls | | | a

Micro: | —>
Executable programs Controller Base I/O | Tape Control Tape Drive |

ROS —- (tape adapter) | Card |

|

Co |
H2 | G2 Data, Status F2 Data, Clocks Data and | _

Controls and Status Status |
and Interrupts | |

LL

Data Flow Tape Drive Components

Microprograms located in executable ROS and executed

by the controller control the writing and reading of tape.

The microprograms generate data and control signals in

the controller that are sent to the tape adapter on the

base !/O card. _

The tape adapter uses the data and control signals from

the controller to send commands, data, and control sig-

nals to the tape control card. The tape adapteralso re-

turns data and status to the controller.

Commands from the tape adapter determine the tape

operation within the tape unit.

Status from the tape adapter determines the next step

in the microprogram.

Interrupts are generated by the tape adapter when the

tape unit is reading or writing tape.
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Tape motion is produced by a synchronous ac motorthat

runs when power is on. The motor, via a drive belt, rotates

two rollers on the jackshaft housing in opposite directions.

The spindle rotates when attracted to either one of the

jackshaft rollers by a select magnet.

There are two select magnets, one for forward tape motion

and anotherfor reverse tape motion. The direction ofspin-

dle rotation is determined by the select magnet that attracts

the spindle. When the select magnet releases the spindle,

the brake arms stop the spindle.

Sense information is provided by a switch assembly and an

LED-PTX (light emitting diode-phototransistor) assembly.

The switch assembly senses the presence of a tape cartridge

in the tape unit and the position of the file protect window

In the tape cartridge.

As the tape moves,it travels past a mirror located inside the

tape cartridge. The mirror reflects the infrared light genera-

ted by two separate LEDs back to two separate PTXs. One

LED and PTX pair detects the EOT (end of tape) holes.

The other pair detects the BOT (beginning of tape) holes. i



ape Drive Components

Forward Select Magnet

 

7H Jackshaft Housing

 
 

WA Reverse Select Magnet

R:% Switch Assembly

ER LED-PTX Assembly |

10 Brake Arms —

h4 Tape Control Card

i ==Spindle

O~O2bal
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Tape Operations

Tape operations of reading and writing occur when the

controller is issued a mark, load, or save commandvia the

keyboard or when using a BASIC or APL program func-

tion. These keyboard initiated operations result in tape

motion associated with searching, reading, and writing a

tape.

The tape unit movestape at 40 in/sec during both the

search and the read operations. Tape movement might

_ appear faster during the search operation becausetape

- movementis continuous. During the read operation,

the tape unit might pause after each file while waiting

for instructions from the controller. These pauses might

give you the illusion that the tape movementis slower,

but it is not.

Tape movementwhile writing tape is uniquely different

from searching or reading. The tape unit appears to be

starting and stopping frequently and makes a clicking

noise. The start-stop action and clicking noise result

from the tape unit writing, backspacing, and reading each

record before it proceeds to the next.

When a mark commandis issued, the tape unit rewinds to

the beginning of an unmarked tape or searches backward

to the previous header record of a marked tape. After

finding the beginning of tape or the header record, the

tape unit begins marking the specified numberoffiles

indicated by the mark command. ©

On previously marked tapes, the tape unit searches for a

header record containing a FF (end of marked tape) before

it begins to markfiles. If the files to be marked have been

previously marked, an error code (150) appears on the
display.

The save commandinstructs the controller to get data from

read/write. storage which then directs the tape unit to write

that data on tape. The tape unit first searches for the spec-

ified file indicated by the save command, then writes the

data on the tape.

The load commandinstructs the tape unit (via the control-

ler) to read data from tape and putsit into read/write

storage. The tape unit searches the tape for thefile spec-

ified by the load command, then reads the file and puts

it into read/write storage.
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APE CARTRIDGE

The tape cartridge used by the tape unit for storing data

and programsis the IBM Data Cartridge. The data cartridge

contains 300 feet of 1/4 inch (6.35 mm) tape andstores a_

minimum of 200K bytes of formatted data. The tape unit
and tape cartridge are keyed to prevent inserting the tape

cartridge incorrectly. |

File protection is insured by a file protect window im on

the tape cartridge. When this windowis turned to the

SAFE position, an error codeis displayed if the write

operation is attemped.
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Tape Writing and Formatting

A bit is written on the tape when the magneticfield re-

verses at the write head causing a flux reversal on the tape.

Bits are written as clock pulses or data pulses. When writ-

ing, clock pulses are written every 31.25 us. If data bits are

written, they are written between clock pulses.

Whenreading data, a read clock pulse is generated every

31.25 us from the clock bits. A read data signal is gen-

erated if there isa bit betweenthe clockbit.

The following illustration showsthe relationship of the

flux reversals (bits), clock signals, and data signals:

Read | 31.25us |
    

Sonal UU
Read Data
 

Signal |

  

    Simulated Read

   

         

Head Output

 

 

 

Tape — 0 1 0 0

7 So | | |

Flux 7 <> > ~<+ — <->

Reversals —
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acks

The tape unit records data on twotracks, each occupying

approximately half of the tape width. The top track

(channel 0) contains format information and the bottom

track (channel 1) contains the data. See the following

illustration: oe : OO

Forward Tape Motion

 

 
 

 

 

 

 

 

 

     

© Load Point Hole Format Track | [
| ~ Data Track

— 2.5 Inch —_+|.___ 2.9 Inch > 5.2 Inch -|

(63.5 mm) (73.6 mm) (132.1 mm)

Files

Records are grouped intofiles. A file consists of one

header record and an even numberof datarecords. Each

header record and data record is preceded by a format

record. The following illustration shows the tape file |

rmat: |

Forward Tape Motion

 

Format Format

Record Record

Minimum File Size

Format

Record

   

> | |
id [
 

 

J
L
  

 

4 | |
Last Data Header Record Data Record Data Record

Record in No. 1 No.2

Previous

'File
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Records

Format Record f

Format records are located onthe formattrack. They pro-

vide position and timing information to the controller.

Refer to the followingillustration for the format record

content and format:

| Forward Tape Motion

Format me Format a Format
Record — : Record ~ Record
 

   

 
f1\ Cc ) nsCES ESS EES} 5    

      

 

 
 

  

             
 

 

 

 

 

 

 

    
 

 
 

       

 

Se == _I ~

a a
A

Last Data | Header Record ~~. Data Record : Data Record

Recordin | “~~ _Number 1 Number 2

Previous | | ~~ |
, ~

File }
~

@ Forward Tape Motion ~
~

| Record Type! 7S

No OIO;E E}0}0] No
Data 251 Bytes of Hex 55 olol7 29 Bytes of Hex 00 710101 Data

f
oe

Record Sequence Number

| — Record Type! oN

Hl | , E;O!1O} No
ane Record 79 Bytes of Hex 00 71/0/00] Data

« —ae f

Record Sequence Number ~

File Number Number of Bytes Allocated to File

Hex 0001-7F FF | | Hex 0001-3F FF

Header Record y Language Dependent Information fr

Moi

' Record Type: File Type | | ir
Header — Hex 81

Data — Hex 18
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“leader Record

Headerrecords are located on the data track. They are the

_ first record ina file preceding the data records. The follow-

ing illustration shows the contents and format of a header

 
   

  

 

 

  

    

 

 

record. |

Forward Tape Motion

Format | Format Format

Record Record Record

(CY 7 [ 7 §
\ i NN L_/ at . 4

7 oN

| p | a |
‘vast Data / Header Record NL Data Record Data Record
‘Record in / ~No. 1 | No.2 .

Previous / . SL
. / ~

File / rw

/ SN
/ ew

/ ~~
File Number / Number of Bytes: Allocated to File | oN
Hex 0001-7FFFJ [" Hex 0001-3F FF NL

 

(
¢

Language Dependent Information

       
 

 

| awFormat Record

 
 

 

File Type:

0O Marked/Unused File as 251 Bytes of Hex 55

01 Data File \

O02 General File

03 BASIC Source File Header Record |
04 BASIC WorkspaceFile | \

05 BASIC KeysFile Language Dependent Information
O06 APL Continued File | guag P \

07 APL Save File

08 APL Internal Format Data File

09-15 Reserved

16 Patch

17. ~Diagnostic

18 Communications Adapter/Serial 1/O Adapter Load File

72 Read/Write Storage to Tape Dump

FF (hex) End of Marked Tape

  

ote: The preceding decimal numbersfor file type are used by UTIL or LIB commands. DCP1 uses the hex equivalents.
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Data Record

The data record provides data and error checking infor-

mation. Data is recorded in records of 512 bytes, plus

sequencing and checking bytes.

a Forward Tape Motion

Format

Record

Format Format

Record | Record
   

L

  
J bE Of] YUU
  

 

 

 

           

ao“ °| La Poo |
Last Data Header Record -~ Data Record \\ Data Record

Record in oT | No.1 \ No. 2
Previous a7 . \\

; wal “ \

File ¥a— Forward Tape Motion \

Oj;O;E 512 Bytes of Data | {070
01|0]7 } 0);0

/ CRC
Record Type (hex):

Bytes

Thefirst 3 bytes are read to establish synchronization. The SL

81 Header Record

42 End of Data

24 Bad Record

18 Data Record

Format RecordtN

29 Bytes of Hex 00 / slolol. pata

 

     
Data Record
 

olole| V     
512 Bytes of Data

 

next byte indicates the record type, followed by 512 bytes

of data.

The CRC (cyclic redundancy check) is contained in the next

two bytes. This CRC tests the 512 bytes of data and the

record type byte for an error. The controller counts 513

bytes after it detects E7 and then reads the next two bytes

as CRC bytes. The last two bytes of 0’s in the data record

generate extra byte counts in case any of the 513 bytes are

missed.

A format record and a header record, which indicates the

end of markedtape,follow the last data record in the last

file.

4-30



: Position Markers

Thefollowing illustration shows the position of the holes

(markers) on the tape. These holes generate a BOT (begin-

ning of tape) status and an EOT(end oftape) status.

carne
Jee@, Forward Tape Motion

 

BOT Load Point Hole
CTI \ ft

Early Warning Hole

{
 

1.5 Feely 5 Festi 5 Feet) 3 Feet °

O O O 
¢ 3 Feet v° Feet iLeet Feet] —

O : 
 

O O

EOT EOT

_ “Physical Beginning of Tape

BOT Markers

The top five holes in the preceding figure all generate a BOT

status when they are sensed. BOTstatus is sensed whenin-

frared light from the LED passes through any of the top

hatas andiis detected by a PTX.

The load point and early warning BOTholes are slightly

smaller than the other three BOT holes. Therefore, ina

; failing condition, the PTX might detect the light coming

through a large BOT hole but not detect the light coming

through the smaller load point or early warning BOT holes.

The load point hole indicates the beginning of the recording

area on the tape. The early warning hole indicates the end

the recording area on the tape.

EOTMarkers

The bottom six holes in the preceding figure all generate

EOT status whenlight from the LEDis sensed by the PTX.

, All of these holes are the samesize.

Physical End of Tape

Physical Beginning and End of Tape

 

The physical beginning and end of tape are deterrhined by

using both the BOT and EOTstatus. The beginningof tape
has three groups of both BOT and EOTholes. Therefore,

at the beginningof tape, both a BOT and an EOTstatusare

sensed. The endof tape has three EOT holesonly. There-

fore, at the end of tape, only EOTstatus is sensed.

The normal customer operation of the tape unit uses only

the load point hole and the early warning hole. All infor-

mation is recorded between these two holes.

Sensing an EOT hole is an abnormal condition indicating

that the load point or early warning hole was not found.

EOTstatus stops the tape drive. The three EOT holes on

each end of the tape ensure that EOT status is sensed and

_ prevents the tape from running off either reel.
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TAPE MOTION

Forward Tape Motion

Tape movesin a forward direction (counterclockwise)

during mark, search, read, and write operations.

Whenforward tape motion stops, the momentum of the

tape unit carries the tape into the 251 bytes of hex 55s in

the format record. These 251 bytes provide a time delay

when thetape stops; they are not read asuseful infor-

mation. Refer to Format Record.

The next three bytes (two bytes 00 and E7) provide posi-

tion information. The control unit reads these bytes one

bit at a time until the hex E7 byte is detected. After hex

E7 is detected, the controller is synchronized (it reads 8

bits at a time rather than 1 bit at a time) at the start of the

format record. |

Fhe record type byte indicates whether the data track

associated with this format record has a header record or

a data record written on it.

Following the record type byte are the record sequence

bytes. These bytes contain the record number of the next

record on the data track. A header record always has a

record sequence numberof hex OOOO.

Another hex E7 byte is expected 33 bytesafter the first

hex E7 byte is read. This hex E7 byte indicates that the

tape is now positioned correctly for reading or writing

the data track. |

Whenthe tape is moving forward (counterclockwise), it

passes the erase coils before the read/write coils. If the data

track is to be written, its erase coil is activated after the

first hex E7 is read from the format track and the write

coil is activated after the second hex E7 is read from the

format track. .

The 29 hex 00 bytes (readdata) in the format track pro-
vide a time delay between erasing the data track and

writing on the data track. This time delay causes the

data track to be erased well in advance of any data and

ensures that all previously written information is erased.

The last 4 bytes in the format track establish synchron-

ization and determine the record type when reading in the

reverse direction. ©

4-32

Reverse Tape Motion

Tape movesin a reverse direction (clockwise) during the

search, rewind, and backspace operations.

Whensearching the format track in a reverse direction, the

tape unit readstwo bytes of 00, the E7 (sync) byte, then

the record type byte.

If the record type byte contains a hex 18 (data record), the

tape unit continues searching in the reverse direction

untilit finds a header record to determine if this|is the

file the microprogram is lookingfor.

lf the record type byte contains a hex 81 (header record),

the tape unit stops searching the format record and reads

the header record in the forward direction. If the header

record is the one the microprogram is looking for, the

entire file is read in the forward direction. (The micro-

program comparesthe file number from the tape to the

file number the microprogram is searching for).

If the header record does not contain the correctfile

number, the tape unit resumes moving tape backward

until it finds the correct file number.

OPERATIONS

The tape unit can be used for APL, BASIC, and communica-

tions because it is language independent. Error detection

and correction, and several operations such as formatting

new files andfinding old ones is performed by the controller.

Operations provided by the controller and tape unit are

mark, search, read, write, rewind and backspace.

Mark

The mark operation formats newfiles on a tape, or refor-

mats existing ones. In a mark operation, the file header

record is written and checked for CRC errors, and the for-

mat track information is written for the requested number

of data records. During this operation, the format track is .

never checked after writing and the data track is always

checked after writing.

/
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arch

‘The search operation locates specific files on the tape. This

must be done before any records can be read from orwrit-

ten to file.

To perform the searchoperation, the tape adapter sends

commandsto the tape unit to move the tape and select the

format track (channel 0), The format track indicates when

there is a header record on the data track (channel 1). (A

header record contains information about the file; that is,

type offile, file number, and file size.) As the tape moves,

the data and clock signals are detected from the format

track by the tape control card. The tape adapter generates

an interrupt to the controller for each data bit (every 31.25

us) until.a syne byte (hex E7) is found.

The next byte read from the format track is the record

type, which indicates whether the record is a header

record or a data record.

If the record type byte indicates a data record, the control-

ler continues to read format records until the record type

byte indicates a header record.

"hen a headerrecordis indicated, the controller sendsin-

.iructions to the tape adapter to read the data track. The
data track is read 1 bit at a time until a sync byte (hex E7)

is found, thenit is read 1 byte at a time.

The file number of the header record is read to determine

if this is the file specified. If the file is not the correctfile,

_ instructions are issued by the controller to continue the

search for the correctfile.

Read

During a read operation the controller sends instructions

to the tape adapter to search for the user specified file.

After the file is found, the remaining format records and

data recordsin the file are read. |

Format records contain the record sequence number. The

controller verifies that the records are read in the proper

sequence,

Each data record contains data and 2 CRC bytes. The CRC

in the data record is compared to a CRC generated by the

microprogram. If the CRCs are not equal, an error existed

‘when the data record wasread.

Write

During a write operation, the controller sends instructions

to the tape adapter to search for the user specified file

(refer to Search under Operationsin this section).- The user

must ensure that the specified file was previously marked —

and that the file is large enough tosavethe user specified

information. After the file is found, the data track is

written (the format track is not written except during a

mark operation) with the user specified information.

The controller formats each data record correctly (refer

to Tape Encoding and Formats in this section) and instructs.

the tape unit to read each data record after it is written to

check for a CRC error. - :

The controller writes a hex 42 in the record type byte of

the last data record to indicate that this record is the end

of the data.

Rewind

The tape unit rewinds whenit is given a run and a (not) for-

ward command. Reverse (clockwise) tape direction con-
tinues until the load point hole is detected, which indicates

that the beginning of tape was found. Reversetape motion

then stops and forward tape motion begins to move the

load point hole (that coasted past the BOT LED-PTX when

going in reverse) to the forward side of the BOT LED-PTX.

The forward motion movesthe tape only a few inches. The

tape is now positioned correctly to read the first file.

Backspace

During a backspace operation, tape movementis in the re-

verse (clockwise) direction. The tape unit reads the format

track backwards until a record byte indicating a headeris

read. Then the tape unit stops tape movementin position

to read the entirefile. |

Tape 4-33  



TAPE ADAPTER

The tape adapter is located on the base |/O (F2) card. It

receives data and controls from the controller and sends ©

commands, control signals, and write data to the tape unit.

The tape adapter also receives status, read data, and clock

signals from the tape unit.

Read data and status are sent to the controller on busin.

Aninterrupt line (interrupt request 2) signals the controller

whenthetape unit is ready to accept data from the control-

ler or ready to give data tothe controller. The following

illustration shows the control, data, command,status, and

interrupt lines connecting the tape unit to the controller

via the tape adapter.

 

Controller

G2 

—,-

Cc  
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™spe Adapter 1/O Lines — ‘+Start Execute’ — Signals the tape adapter that it can

sample the device address lines and bus outlines for

‘Refer to the Tape Control Card logic diagram in Section 5. information. During start execute time, parity is checked

| on bus out and the device address lines are tested for a

wa! : | device address check.

Controls a so |

| | | , | : ‘~Machine Check’ — Signals the controller that either a

The control lines control all tape operations. The control bus out check or a device address check occurred.-

lines and their uses are:

A bus out parity check occurs when busoutparity is
not odd. The bus out condition can be cleared only by

pressing RESTARTorby turning poweroff.

_/ ‘-POR Switch’ — Resets the registers in the tape adapter

when the RESTARTswitchis pressed.

‘tOscillator’ — Provides a 15.091 MHz signal to generate

interrupts when writing data on tape: This signal is sent

_ to the tape control card as a 3.7728 MHz tape clock

- __ signal.

A device address check occurs whentheeight ‘device

address’ lines do not have even parity. A correct device

address for the tape unit is ‘device address X3 and Y3’

up (device address F) or ‘device address X3 and Y2’ up

(device address E) (refer to the Base |/O Card logic

diagrams). A device address check can be cleared only

by pressing RESTARTorby turning poweroff.

‘+ Tape Clock’. Clocks the read clock counter that dis-

tinguishes between clock pulses and data pulses (flux

reversals) coming from the read head. ‘Tape clock’ also

provide timing pulses for the bit interval timer counter.

The bit interval timer counter measures the time be- |

tween clock pulses coming from the read head. The ‘tape

_ Clock’ signal is a free running square wavesignal at

3.7728 MHz; symmetry must be better than 33%.

 

Commands

Tape unit commandsaregenerated by the microprogram

_microinstructionslocated in executable-ROS. The micro-

program sends commandsfrom the controller to the tape

adapter. The following table indicates the bus out bits and

the associated commands whenused with a device address E.

“#+Device Address X0-X3, YO-Y3’ — |ndicates the device

to be used by the controller. The tape unit uses device

Jj address F for clearingall latches and registers, and device

address E for all other operations. ‘Device address X3

and Y3’ lines must be up for a device address F. ‘Device Bus Out

address lines X3 and Y2’ must be up for device addressE. Bit Bit = 0 (Off) Bit = 1 (On)

“Control Strobe’ — Signals the tape adapter that the 0 Run Stop

information on bus out 0-7 is not a command data. 1 Forward Reverse
| 2 Channel 1 select Channel0 select

“Put Strobe’ — Signals the tape adapter that the 3 Write Read

information on busout 0-7 is data, not a command. 4 Channel 0 erase Not channel0 erase
5 Channel 1 erase Not channel 1 erase

‘tOp Code E’ — Signals the tape adapter to gate data or _8 Diagnostic mode = Not diagnostic mode

status onto busin. It is also used to simulate data from 7 Interrupt enabled Interrupt disabled

” the tape control card during diagnostic testing and for

subdevice addressing.

‘~-Get Strobe’ — Signals the tape adapter that information

from its registers on bus in was sampled bythe controller.

The tape adapter then clears this information from the

registers.
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The commandsignals are: Status

‘-Run’ — With the ‘forward’ line, activates the select Tape unit status is generated by the tape control card. This 7

magnet drivers. status is held in the status register in the tape adapter. The —

” controller gets the status on ‘bus in’ with a microinstruction

“-Forward’ — Selects the direction of tape motion. to the tape unit. Tape status is stored in storage location

Whenthis line is down (bus out bit 1 = Q), the forward OO8F. This status is retrieved after every command; there-

select magnet is energized. The reverse select magnetis fore, OO8F contains the latest tape status. Tape statusis

energized whenthelineis up. shownin the following table: | 7

‘-Channel Select’ — With the ‘write enable’ line, controls ==—- Busin | Bit | : oe

the read/write channel multiplexer as follows: _ Bit. Position Bit=0 (Off) Bit= 1 (On)

Bus Out Bus Out 0 8 No end of tape End of tape (EOT)

Bit 2 Bit 3 1 4 Device address No device address oO

(Channel (Write : E response E response tg
Select) Enable) Function 2 2 Tape stopped Tape running -

. 3 1 No cartridge Cartridge in place

1 1 Read channel 0 : in place

Q 1 Read channel1 4 8 Erase off Erase on

1 0 Write channel 1 7 5 4 LED orerase LED and erase OK

0 0 Write channel 0 | defective
| 6 2 Allow write File protected ~

Channel 0 = Format Track 7 1 Beginning of No beginning of

Channel 1 = Data Track tape (BOT) __— tape

‘-Write Enable’ -- Gates the write driver on the tape To see the tape status byte, display read/write storage
-control card. , location OO8F.

“-Channel O’ and ‘-Channel 7 Erase’ — Provide indepen-

dent control of the erase coils for eachchannel.

‘- Diagnostic Mode’ — Activates an interval timer on the

tape control card for analyzing the tape unit. The inter-

val timer measures the time between clock pulses. This

time is sent to the tape adapervia the ‘read data’ line as

an 8 bit serial byte (high orderbit first). The ‘read clock’
line provides eight strobe times, one for eachbit, to

clock the byte to the tape adapter.

‘-Interrupt Enabled’ — \s used only on the tape adapter

card and does not generate a commandtothe tape f

control card.
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S.,.:al lines from the tape control card that generate status

are:

‘-End of Tape’ (EOT) — \ndicates that the end of tape

hole was sensed. EOTstatusis held in the ‘EOT error
stop’ latch on the base 1/O card. The tape cannot move

until this latch is reset because this latch blocks the run

command. (EOT also blocks the run command onthe

tape control card.)

‘-Beginning of Tape’ (BOT) — \ndicates that the begin-

ning of tape hole wassensed.

-’~Select Mag Active’ — Indicates that either the forward

or reverse select magnet coil is conducting current.

‘-Cartridge in Place’ —.\ndicates the presence ofcart-
ridge in the tape unit.

‘-Erase Inactive’ — When down,indicates that neither

channel O nor channel 1 erase coil is erasing. If either.

erase Coil is erasing, this line is up.

‘-LED and Erase OK’ — Indicates that the EOT and

BOT LEDsare conducting and that the erase coils do

1ot have an open circuit. If either erase coil has an open

circuit during an erase operation,or either LED has an

open circuit anytime, this line is up.

‘t+File Protect’ — Indicates the position of the file pro-

tect window in the cartridge. This line must be down

before write instructions are initiated.

Interrupts

The tape adapter generates interrupts to the controller on

the ‘interrupt request 2’ line when reading information

from or writing information to the tape unit. Interrupts

tell the controller that the tape adapter needs it to process

the tape data. The controller executes microinstructions

in ROS to operate the tape unit.

Whenreading, the interrupt frequency depends upon whether

the tape adapter is programmed for bit mode or byte mode.

The modeis controlled by the microprogram with a put

microinstruction and bus out bit 2 = 1 (for bit mode), or

bus outbit 2 = 0 (for byte mode). In bit mode, the inter-

rupt occursafter each bit is read (every 31.25 us). In byte

mode, the interrupt occurs after 8 bits are read (every

250 us). |

oyte modeis used after synchronization is established

because this mode causes fewer interrupts to the control-

er. The controller operates more effectively if it has

fewer interrupts to the controller. The controller operates

more effectively if it has fewer interrupts to process.

—a

Whenwriting, the interrupts occur every 31.25 us to signal
the controller that the tape adapter sent one data bit to the
tape control card and the tape adapter is now ready for

anotherbit. |

- Data and Clocks ©

Data is read from the tape one bit at a time. The tape con-

trol card detects the flux reversal on the tape and generates

‘read data’ and ‘read clock’ signals. The ‘read clock’ signal

indicates whenthe‘read data’ signal is valid. ‘Read clock’

isa 265 +50ns pulse.

The ‘read clock’ signal gates the ‘read data’ signal into the

RDDR (read data deserializer register) in the tape adapter

(refer to the Base I/O Card logic diagrams). In bit mode, an .

interrupt is generated after 1 bit is'stored in the RDDR. In

byte mode,the interrupt is generated after 8 bits are collec-

ted in the RDDR.

After the interrupt is detected, the controllergets data

fromthe tape adapter on the bus in lines 1 bit at a time in

bit mode or 1 byte at a time in byte mode.

The controller sends data to the tape adapter 1 bit ata

time. Information from the tape adapter plus clock bits are

written on the tape each time the ‘write data’ line changes.

A clock on the tape adapter synchronizes data and clock

pulses.

Error Checking

The tape adapter checks parity on both bus out and the de-

vice address bus. If an error is sensed, the ‘machine check’

line halts processing and turns on the PROCESS CHECK

light. To clear this error condition, press RESTART.

_ Parity generated by the tape adapter is put on busin to

the controller for parity checking. If the controller senses

an error on busin parity, processing halts and the PROCESS

CHECK light is turned on. Press RESTARTto clear the

error condition.

CRC (Cyclic Redundancy Check)

Cyclic redundancy checking is a mathematical method of

checking transmitted bits to see if all bitswere received.

The tape is written with a two-byte CRC added to each head-

er and data record. This CRC is generated by the micro-

program using the record type byte and the 512 data bytes.
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Read CRC Errors

Whena recordis read, the CRC is generated by the micro-

program and compared to the CRC bytes read from the

tape. If the generated CRC bytes are equal to the CRC

bytes read, the next operation begins.

If the CRC bytes are not equal, the tape unit backspaces,

rereads the data record, and compares the CRC bytesagain.

If the retry is successful (CRC bytes equal), the next opera-

tion is allowed. If a CRC error still exists after 10 retries,

‘the tape unit stops and the controller puts an error mes-

sage on the display.

Write CRC Errors

Whena recordis written, the tape unit erases the trackto

provide a clean surface to write a new record, backspaces,

and reads the new record to check the CRC. This is done

on the samepass since the erase coil is located ahead of

the read/write coil.

If the CRC generated by the microprogram is equal to the

CRC read from the tape, the next operation begins.

lf the CRCs do not compare, the tape unit backspaces to

the beginning of the record and attempts to write the

record a maximum of ten times. After the tenth write,

a hex 24 (bad record) is written in the record type byte.

The tape unit then skips to the next record whereit

attempts the write operation again. There is no limitto |

the numberof records that can be labeled bad and skipped.

If the tape unit is unable to write a hex 24 in the record

type byte after ten attempts, the controller puts an error

message (07) on the display.
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Error Reporting

Whenanyerror condition is detected by the controller,it f—

is reported by an error code. Many error codes (such as

end-of-file) indicate a programming problem rather than a

tape unit problem. Several codes, such as a status error (C

and a CRC error (07), can indicate a tape unit problem
(refer to Error Codes in Section 3).

i

In addition to the error codes,other informationis avail-

able in read/write storage that can be examined by using

the DISPLAY REGISTER switch.on the control panel.

The most recent status byte is located at addresshex OO8F.

Many programmingerrors are never reported because the fe

microprogram automatically retries the operation for any oe

CRC error. These retries are seen as additional tape motion

and cause extra time for customerjobs.

cr
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splay

Scrol! Down {downarrow key) moves each line onINTRODUCTION

the display down oneline.

 

Data entered at the keyboard is displayed on the 5100 | | | |

Portable Computerdisplay unit (5-inch screen) and is shown — .- Note: If the machineis processing in BASIC, only |

simultaneously on a TV monitor (if one is installed), the top 15 lines move; the bottom line is the status

line and does not move.

The display has a capacity of 1,024 characters with 64

characters per line and 16 lines per display. Each line is made

up of 12 rows; 8 rows for the characters and 4 rowsfor the

space between the characters.

Insert (combination of two key, the CMD key and

the forward space key) inserts a blank into the cur-

sor position you select and shifts all the characters

to the right of the cursor one position to the right.

® This creates a space for inserting.a character as

 

‘The display unit displays alphabetic, numeric, and special

  

characters, or hexadecimal characters depending on the posi- shown:

tion of the DISPLAY REGISTERSswitch onthe control oe
. yanel. The display unit can also display characters in an ex- — iflashing
panded mode (space between characters) by displaying either 123 467

the right 32 characters orleft 32 characters.

1234 6/7 |

The TV monitordisplays the same information as the 5100 | flashing
Portable Computer 5-inch screen. However, the TV monitor oo,

always has white characters on a black background, whereas 1234567

the 5100 display has either white characters on a black back- flashing

ground or black characters on a white background depending

the position of the REVERSE DISPLAYswitch. Delete (combination of two keys: theCMD key and

| the backspace key) deletes the character above the
cursor and movesall characters on the right of the

DISPLAY CONTROLS AND INDICATORS @ cursor one position to theleft.

The display controls allow the operator or CE to manipulate

information on the display. Display controls are located on

the keyboard and control panel. The cursor (flashing hori-

zontal line) indicates the position of the next character to 123456

Ye entered from the keyboard. If the cursor is moved to a | flashing

position already containing a character, the character in

that position flashes to indicate the position of the cursor.

[———— flashing
1234456

 

Switches

Keys : L32-64-R32 (three-position switch): When in the L32 posi-

| tion, the left half of the screen is expanded with blanks

Backspace(left arrow key) moves the cursor one between characters and displays 32 characters per line. The

characterto theleft. 64 position is the normal display position and displays 64

characters per line. The R32 position displays the right

Forward Space (right arrow key) movesthe cursor half of the screen with blanks between characters and
one position to the right. displays 32 characters per line.

® Scroll Up (up arrow key) moves each line on the

display up one line. See the note in the scroll down

description. os

POWER ON-OFF: This switch applies power to the 5100

Portable Computer when the POWER switchis in the

ON position. The 5100 becomes ready in about 10 seconds

and the display in about 25 seconds.

 

If the switch is in the OFF position, power is removed from

the 5100. Wait five seconds before turning poweron if it

werejust turned off.
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REVERSE DISPLAY: This switch changes the display screen

to show white characters on a dark background whenthe top

of the switch is pressed and dark characters on a white back-

ground whenthe bottom of the switch is pressed. The posi-

tion of the switch determines the polarity of the video sig-

nal that modulates the intensity of the electron beam. The

BRIGHTNESScontrol usually needs adjusting after chang-

ing the REVERSE DISPLAYswitchsetting.

BASIC-APL: This switch exists only on dual-language

machines. The switch selects which language will be in opera-

tion when power is turned on. To change languages with

machine power on, press RESTART after changing the switch

setting.

DISPLAY REGISTERS: This switch has two positions:
DISPLAY REGISTERS and NORMAL. With this switch in

DISPLAY REGISTERSposition, the first 512 bytes of

storage are displayed in hexadecimal code on the display

screen (refer to 248). Otherwise, the normal display of APL,

BASIC, or bring up program data in read/write storage loca-

tions hex 0200 through hex O5FF is displayed. Refer to

Section 3 for bring up program information; refer to Section

6 for language information.

RESTART: This switch sends the ‘POR reset’ signal to the

controller, which resets all logic circuits and starts the bring

up program. Refer to Section 3 for details. This switch is

also used as a lamp test switch for the PROCESS CHECK

and IN PROCESSlights.

BRIGHTNESS:.This control selects the intensity of the CRT

electron beam and the brightness of the characters or the

background ofthe display depending on the setting of the

REVERSE DISPLAYswitch.

Lights

PROCESS CHECK:This light indicates a machine malfunc-
tion. Further operation cannot be attempted. Error condi-

tions present at this time can be used as a guideto repair

the 5100 Portable Computer. Refer to Section 3 for more

information about process checks.

IN PROCESS: This light indicates that the controller is

processing data and that the cycle steal controls are disabled.

Therefore, when this light is on, no information is displayed

on the display.

4-40

DISPLAY ADAPTER

The display adapter (J2) card receives data from the ‘read f

data bus’ via the cycle steal controls. Signals generated by

the display adapter are sent to the display unit and TV

monitor to form characters. The adapter supplies three

signals to the display assembly (’-machine video’, ‘t+external

horizontal drive’, and ‘~external vertical syne’) and one

signal to the TV monitor jack (‘tmonitor video’). | f

Adapter 1/O Lines

Display Unit 1/O Lines

The ‘-machine video’ line consists of data video pulses and

horizontal and vertical blanking pulses. ’-Machine video’

goes through the BRIGHTNESSpotentiometerto the display

unit connector, through the display PC board, and then to
the cathode of the CRT. It is possible for ‘“-machine video’

to be pulsing and not have characters on the display. This

occurs when the blanking pulses are present but the data

video pulses are missing.

Missing blanking pulses result in visible white retracelines,

along with any video (characters), being displayed. The

blanking pulses on the ‘~machine video’ line blank the beam

so that the white retrace lines are not visible.

When displaying black characters on a white background

(refer to Reverse Display in this section), the video signal is

sent to the cathode of the CRT and blanks the beam where

the character appears on the display. Therefore, if no video

signal is sent to the display unit, the display appears white.

When displaying white characters on a black background, the

beam is blanked everywhere except where a character appears,

and if no video signal is present, the display is completely

dark.

The ‘-external vertical sync’ line goes directly to thedisplay

PC board to keep the video signal synchronized with the

vertical and horizontal signals. If the ’-external vertical

sync’ signal is missing, the video information rolls vertically.

The ‘+external horizontal drive’ line controls the beam as

it sweeps horizontally across the display. If this signal is

missing, the display is black (no raster).

aa
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,,cad/Write Storage |/O Lines Cycle Steal Control Lines

The display card !/O lines to read/write storage consists of The controller and the display adapter both access read/

the storage read bus (input) and the storage address bus write storage via the storage read bus. They time share the

(output). Refer to the Control! Unit Data Flow diagram in — storageread bus and the storage access cycles. Time shar- -

this section and to the Display Card logic diagram in | ing is controlled by the cycle steal controls. |

Section 5. | -

The cycle steal control lines on the display card are ‘-display

The storage address bus onthe display card is sent to a base request’, ‘-stolen cycle next’, ‘-stolen cycle’, and ‘-1/O dis-

address (CRT buffer address) determined by the position play off’. "

of the DISPLAY REGISTERSswitch (DISPLAY REGISTERS

or NORMAL). '.Display request’ is activated by the display adapter when ~

it is ready to receive the next halfword of data into the

The base address in the DISPLAY REGISTERSposition display data register. ‘-Display request’ is a request fora |

is 0000 and displays the contents of addresses OO00-01FE. stolen storage cycle. | |

‘Refer to 248 in Section 2 and Contro/ Unit in this section
10 the contents of these addresses.) The controller activates ‘~stolen cycle next’ on the storage .

cycle preceding the stolen storage cycle. On the display

 

The base address for NORMALis 0200 and displays the: card this signal deactivates ‘-display request’ so that con-

contents of addresses O200-05FF in read/write storage. secutive storage cycles are not stolen.

If the L32-64-R32 switchis set to R32, the base addresses During the stolen storage cycle, the controlter activates
are 0020 and 0220 respectively because the leftmost char- stolen cycle’ and a halfword of data addressed by the
acters are not displayed. storage address bus is put onto the storage read bus. On

| | | the display card, ‘-stolen cycle’ gates the data from the

fter the base address is set, the character counter updates _—storage read bus into the display data register.

the addresses by two (the low orderbit is always logical 0) | |
every other character count (CC1 time). A halfword of data Microinstructions are processed faster when no storage

is transferred from the storage read bus to the display card cycles are stolen. The ‘-1/O display off’ line prevents

for each address from the display card. storage cycle steals by the display. It is set or reset by a

microinstruction. The display is blank and the IN PRO-

If the 5100 Portable Computer display is set to L32 or R32, CESSlight is on when cycle steals are disabled.

the character counter updates the addresses every fourth

character count. These address lines address read/write storage

*o gate the information from the storage positions onto the

‘storage read bus andinto the display data register.

The data in the display data register is decoded to select

the correct character dot pattern residing in the 1,024 x 16

ROS on the display card. These patterns are serialized by

the 10-bit shift register and superimposed on the ’-machine

video’ line that goes to the display unit via the brightness

potentiometer. The output of the 10-bit shift register also

ts superimposed on the ‘t+monitor video’ line that goes to

the TV monitor.
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Display Counters

Display Screen Example: Character, Row, and Line | /
Counters

Line 1 4

Line2 ¢

{Row 0

(Row 11

f Row 0.

 
Line 3

Line 16

\

Row 0

Row 1-

Row 2

Row 3

Row 4

Row 5

Row 6

Row 7

Row 8

Row 9

Row 10

Row 1

Row 2

Row 3

Row 4

Row 5

Row 6

Row 7

Row 8

Row 9

Row 10

Row 11

e «

+

Ng

f___-e@---.-e-e —-® —~——-——@-e-o—-—_~____

  Row 11
we OX

Character Count 1

Character Count 2

Character Count 3 | 7
Character Count 64 *

i
wh C L.
a aD

N
N

 
Line 16, Character 64 — Lowerright corner of screen
 

mmmanl (wees

) )

Note: Six blank rows (not shown) are above row 0 of

line 1 to center the display. The line counter is 0 on
line 1, 1 online 2,..., and 15 on line 16.
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. display counters control the timing in the display adap-

ter, increment the storage address lines, and shift out the

serialized video pulses. Three counters (the character coun-

ter, the row counter, and the line counter) control the video

as the beam sweeps across and downthe display. Refer to

the preceding display screen example and to the display card

logic in Section 5. | a

The video pattern is stored in the 1,024 x 16 display ROS as

8-bit horizontal rows of the character to be displayed. The

rowsare read into the 10-bit shift register (along with two
spacer bits) each time the character counter is advanced. The

address of each 8-bit horizontal row is derived from the data

in the display data register that selects the character pattern,

and from the row counterthat selects the horizontal row of

‘e character pattern.

When the beam begins at the upper left corner of the dis-

play screen, the character, line, and row countersareall set

to zero. The base address is put on the storage address bus.

(The base address if 0000 for DISPLAY REGISTERSand

0200 for NORMALif the L32-64-R32 switchis set to L32

or to 64. The base address is 0020 for DISPLAY REGIS-
TERS and 0220 for NORMALif the L32-64-R32 switch is

ta R32.) The storage address bus contains information

m the character counter, the line counter, the DISPLAY

REGISTERS switch, and the L32-64-R32 switch.

The first halfword of data is read from read/write storage

into the display data register. The even byte of the halfword

is used to read thefirst 8-bit horizontal row from the 1,024

x 16 display ROS into the 10-bit shift register. This is the

top row (row O) of the first character because the row coun-

ter is 0. These 10 bits are shifted out serially as video pulses

nd the character counter is advanced.

The odd byte of tne halfword in the display data register

is used to address the next character pattern. The top row

of this pattern is put into the 10-bit shift register and shift-

ed out. The character counter is advanced again and

because it now contains an even number, the next halfword

in read/write storage is read into the display data register.

This process continues until the top row ofal! 64 char-

acters is accessed. Then the character counter returns to

Q, the address bus returns to the base address, and the

row counter becomes 1. The entire process is repeated

for the second row ofthefirst line of characters and for

each row oftheline.

After the row counter reaches 12,it is reset to O and the

line counter is advanced. This adds 64 to the base address

so that the next 64 characters in read/write storage are

accessed. |

The preceding process continues for each line. Oneis added to

the row countereach time the character counter reaches 64,

and one is added to the line counter each time the row coun-

ter reaches 12. When the line counter reaches 16, the row

counter 12, and the character counter 64, the frame is done.

The counters continue advancing to maintain synchronization

while the beam retraces from the lower right to the upper

left of the display screen. Then the counters are reset to

zero and the next frame begins.

The previous discussion applies when the DISPLAY REGIS-

TERS switch is set to NORMALand the L32-64-R32 switch

is set to 64 although the differences for other settingsis

slight. When the DISPLAY REGISTERSswitch is set to

DISPLAY REGISTERS, hexadecimal characters are displayed

with the first hexadecimal digit of the byte on line 1 and the

second digit on line 2. Therefore, the base address is ad-

vanced only on evenlines. |

The first 4 bits of each byte in the display data register are

used to address the character pattern on odd numbered

lines (line counter even) and the second 4 bits of each

byte are used to address the character pattern on the even

numberedlines.

When the L32-64-R32 switchis set to L32 or R32, the only
difference is that a blank character is inserted between the

characters so that only the left 32 or the right 32 characters

are displayed. In this case, the sequential halfwords are

read from read/write storage on every fourth count of the
character counter rather than on every second count.
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TV MONITOR

A TV monitor (separate display unit) can attach to the

5100 Portable Computer via a connector on the back of the

5100. Information presented on the 5100 5-inch display

screen is shown simultaneously on the TV monitor.

The TV monitor, when connected, should provide a 75 ohm

termination load to the 5100 source ground. When con-

necting several monitors, they should be connected in

parallel (daisy-chained) and the last monitorin the string |

should be terminated with 75 ohms. In some cases, the

5100 might overdrive the TV monitor. Therefore, the

customer might have to add a 75 ohm attenuatorto the

rear of the 5100.

A composite video/sync signal (‘tmonitor video’) is sent to

the TV monitor via a coaxial cable connected to the 5TOO.

The TV monitor has its own ac power source and develops

its own dc voltages.

The followingillustration shows the ’+monitor video’ signal

as it appears on an oscilloscope with the 5100 poweron and

the DISPLAY REGISTERS switch at DISPLAY, REGISTERS.

  

Data

KYW
   

2.25V min Data

1.4V min IVVVVVV\

1.0V min | . 64 ps _

Ground

Scope Set-up:

Sync trigger int (-~) de

Sweep Auto

Sweep speed 10 ps

Verticalamp — 0.1 V/div

Probe point A1-K6B04 (+monitor video)

(Use a grounded

10X probe).
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yboard

INTRODUCTION

The keyboard provides a means for manually entering data

into the 5100 Portable Computer. The keyboard is an |/O
device with device address 4 (DA = 4), and interrupts the

controller with the highest priority program level (level 3).

Refer to Contro/ Unit in Section 4 for more information

about how I/O devices interface with the controller.

The base I/O (F2) card contains the adapter between the

controller and the keyboard assembly. The keyboard

assembly consists of the all keys assembly, the keyboard,

‘the PC board, and the keyboard cable.

OPERATION —

The controller continually samples each of the 74 keyposi-

tions (the space bar has two positions but only oneis used).

The scan counter on the keyboard PC board directs the

sample pulse to each key, one at a time. Sampling one key

position takes about 140 ns and sampling all 74 positions

_ takes about 10 ms.

when a key is pressed, a flyplate in the key module moves

away from printed circuit pads on the keyboard PC board

and decreases the capacitance at that key position. (A

pressed key is sensed when a sample pulse is not transmitted.

That is, the absence of the sample pulse indicates that a key

is pressed.) Releasing the key restores the flyplate toits

normal position.

‘When a pressed keyis detected, its code (decoded from the

numberin the scan counter and other data such as a shift or

command key being pressed) is placed into a character regis-

ter on the keyboard PC board. The data, which includes an

odd parity check bit, remains in the character register until

the key is released. A single ’-keyboard strobe’ signals the ©

keyboard adapter on the base I/O card that the keyboard has

data ready. |

If the ‘+typamatic’ line from the keyboard adapter to the

keyboard PC board is up, ‘~keyboard strobe’ is repeated

every 100 msafter an original 700 ms delay for as long as

the key remains pressed. The data is then sent to the
adapter every 100 ms as long as the keyis pressed.

Three keys, the command key and both shift keys, do not

~enerate a ‘-keyboard strobe’ but set latches instead.

_ hese latches modify the key code of other pressed keys.

The key code for each key is given in reference 250 of

Section 2. |

The keyboard Jock function is controlled by disabling key-

board interrupts with microinstructions. The '-keyboard

lockout’ signal to the keyboard PC board is not used. (There-

fore, the '-keyboard lockout’ signal should alwaysbe up.)

The ‘-POR’ line initializes all of the keyboard logic circuits.

It must be present for at least 100 ms after poweris turned

on or after RESTARTis pressed.

KEYBOARD ADAPTER

The keyboard adapter generates the interrupts for the key-.

board. Control microinstructions from the controller enable

or disable interrupts, reset interrupts, and set the repeat

action function. |

Keyboard interrupts are not generated if they are-disabled

by a control microinstruction. Keyboard interrupts are

disabled during part of the bring up program.

When keyboard interrupts are enabled, each ‘-keyboard

strobe’ causes the keyboard adapterto generate a program

level 3 interrupt. The controller immediately begins operat-

ing at program level 3 because 3 is the highest priority in-

terrupt. | | /

The level 3 microprogram gets the data from the keyboard

adapter with a get instruction. The ‘op code E’ strobesig-

nals the keyboard adapter to put the key code on busin.

The ‘get strobe’ signals the adapter that the data was taken

by the controller.

The controller resets the interrupt whenit finishes process-

ing the data.

Keyboard Lock Function

The level 3 microprogram tests the received keyboard key

code for HOLD or ATTN. If either HOLD or ATTN was

pressed, the microprogram sets a flag so that the correspond-

ing function is performed when the controller returns to

level 0. For all the other key codes, the microprogram de-

termines if the keyboard is lacked (indicated by a flag in

read/write storage) andif it is locked, the interrupt is reset

and the received data is ignored.
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Keyboard Code Translation

The controller converts key codes into the 5100 internal

code using a translation table. (The translation table is lo-

cated in nonexecutable ROS (E2). When a keyis pressed,

the controller does a table look-up to obtain the translated

character.) The translated character is stored in a register in

read/write storage. The interrupt generated when the key

waspressed is now reset and the character is processed by

the level O microprogram.

Error Checking

The keyboard adapter checks for odd parity on the bus out

lines and for even parity on the device address lines. Either —

error causes a PROCESS CHECK,which stops processing.

For more information, including probe points, see Error

Checking under Contro/ Unit in Section 4. |

The bring up program provides a convenient test for stuck

keys or stuck flyplates of keys. :

~. When any key, except CMD, ATTN, HOLD,andeithershift

Repeat Action Function

The microprogram examines the key code (received from

the keyboard and translated from ROS) to determine whether

it matches one of the codesof the repeat action keys. If

the key codeis that of a repeat action key, the microprogram

sets ‘typamatic’ to the keyboard assembly by issuing a CTL

microinstruction to the keyboard adapter. The interrupt

generated whenthe key was pressed is now reset and the

internal code is processed by the microprogram in level 0.

  

The space,  
repeat action keys on the 5100 Portable Computer keyboard.

keys, is stuck, the bring up program stops with ABCDEFG

displayed on line 1. Line 3 contains a 3 in position 1, and

the key code (refer to 250 in Section 2) in positions 3 and

4 of line 3. Line 5 contains keyboard status information.

A stuck key can be simulated by holding down a key and

pressing RESTART. The key code can then be compared

with reference 250 of Section 2.
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AC POWER BOX

The 5100 Portable Computer operates with any of ffive

single-phase, ac power sources (refer to Appendix B). Ac

powerenters the 5100via a line cord that attaches to the

line filter in the ac power box. The ac power box also con-

tains ac capacitors and a fuse holder. A power ON/OFF

~ switch controls distribution of ac power to the cooling fan,

the tape drive motor, and the dc power supply (refer to

207 in Section 2). The ac power box components and

their functionsare:

® Line Cord 3%: Supplies ac line input voltage to the

ac powerbox.

@ Line Filter (L1) EE:

 

Filters line noise to frame ground.

  a, by (old style): Filters line noise

from line to line. :

@ Fuse Holder (F1) $i: Holds the fuse that protects the
internal ac wiring and components.

 

POWER SUPPLY PC BOARD

The powersupply is a high-frequency TSR (transistor

switching regulator) supply that develops five dc voltages:

® +12 Vdc: Display, tape select magnets, tape LEDs, and

expansion feature card

+8.5 Vdc: Tape amplifier card, storage card, keyboard,

display adapter, printer adapter, and all ROS

@® +5 Vdc: Basic logic voltage (TTL)

@ -5 Vdc: Tape amplifier card, storage cards, and non-

executable ROS

@® -12 Vdc: Tape unit, bias voltage, and expansion feature

card

These output voltages can vary from +10%to -9% before

they affect the function of the machine.

The powersupply, which includes the ac input and dc out-

put cables, is an FRU and requires no adjustments. If the

supply fails, replace the entire unit.

POWER SUPPLY PROTECTION

The powersupply has built in overvoltage, undervoltage,

and overcurrent protection. Overvoltage protection shuts

down the power supply whenever the +12 Vdc outputvolt-

age exceedsits nominal value by 33%. Undervoltage shut- |

downoccurs whenever the -5 Vdclevel raises above ~3 Vdc.

Overcurrent protection monitors the current at the primary

winding of the transformer. When the current is excessive,

caused by overloaded orshort circuited output voltages, the

powersupply shuts down. Any time the power supply shuts

down, the machine must be powered downfor four seconds

before it can be powered up again. a

REFERENCE VOLTAGE

A closely controlled reference voltage of +6 Vdc is provided

to calibrate the CE meter. This reference voltage is developed

on the display (J2) card by a power supply output to a zener

diode. The voltage across this diode is used as a reference

for all critical voltage checks. The reference voltage is on

pins J2-SO2 (+6V) and J2-D08 (gnd).

POWER FREQUENCY

The peak-to-peak ripple voltage at 20 kHz to 25 kHz, as

measured with an oscilloscope should not exceed 3% of the

nominal value of the dc voltage for each of the dc voltages.
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Features | Error Codes

IBM 5103 PRINTER | The 5106 Auxiliary Tape Unit error codesare identical to f

| those of the tape unit in the 5100 Portable Computer. Refer

The IBM 5103 Printer is a bidirectional wire matrix printer. to Error Codes in Section 3 for information on these codes..

For complete details on the 5103 Printer, refer to the /BM

5103 Printer Maintenance Information Manual, SY31-0414. |

Error Detection and FRU Isolation |

A list of the 5103 Printer capabilities follows: | , fr

Diagnostic programs and MAPsforerror detection and FRU

128 different characters | oo | | isolation are the sameas those used by the tape unit in the

~ 5100 Portable Computer. The MAPsreside in the diagnostic
tape cartridge underDCP2 MDI control. The 5106 Auxiliary

Tape MDI is 840 and the tape write MDI (same as tape unit

132 characters per print line

10 characters per inch horizontal spacing

6 lines per inch vertical spacing

15 inch pressure feed plat | in 5100) is 860 on the DCP2 menu. Before beginning to “oS

mn Presses pis a ; diagnose 5106 errors, be sure that the tape unit in the 5100 | Ms

Formstractorfor printing continuous forms is functioning correctly. This is important because the MDI

for the 5106 is loaded into read/write storage from the

diagnostic tape cartridge using the tape unit in the 5100.
IBM 5106 AUXILIARY TAPE UNIT :

The IBM 5106 Auxiliary Tape Unit is a stand alone tape unit EXPANSION FEATURE

that attaches to*the IBM 5100 Portable Computerto pro-

vide additional flexibility and increased data storage. An The Expansion feature is a prerequisite for the Communications

|/O cable assembly provides all dc power and input/output Adapter feature and/or the Serial I/O Adapter feature. This

lines from the 5100. feature consists of one logic card in location B2.

The tape unit, tape control card, and ac motor used in the |

5106 Auxiliary Tape Unit are identical to those in the tape - COMMUNICATIONS ADAPTER ff

unit in the 5100 Portable Computer. The 5106 Auxiliary .

Tape Unit contains its own ac power, power switch, POWER The Communications Adapter feature allows the 5100

ON indicator, cooling fan, adapter board and card, and an Portable Computer to communicate with a remote system.

external 1/O interface port. The 5100 appears to the remote system to be a 2741 Com-
| munications Terminal. During communications operations,

The adapter card contains the write clock generation logic, the 5100 is a terminal and cannot use its APL or BASIC

the read data deserialization register and counter, the latches languages. The 5100 transmits data from the keyboard or

and gates for connecting to the I/O cable driver (A2) card in tape unit, writes data on tape, or prints data on the printer.
the 5100, the interrupt logic, and subdevice address decode.

Thesecircuits are similar to those on the base I/O (F2) card. The Communications Adapter feature consists of the

The 5106 Auxiliary Tape Unit also uses the same IBM Data following:
Cartridge and data format as the tape unit in the 5100 Port-

able Computer. Data set cabling | fr

| Communications microprogram

The tape operations of the 5106 Auxiliary Tape Unit are

identical to those of the tape unit in the 5100 Portable Com- Refer to the /BM 5100 Communications/Serial 1/0
puter. The controlling microprograms, command definition, Maintenance Information Manual, SY31-0429, for

and status definition are also identical. Refer to Tape Unit additional information.

in this section for a complete description of tape operations.

The subdevice address is the only pointer that determinesif

a commandis directed to the 5106 Auxiliary Tape Unit or

to the tape unit in the 5100.



SERIAL 1/O ADAPTER

The Serial |/O Adapter feature allows the attachment of

_ 1/0 devices to the 5100 Portable Computer. Somedevices
that can be attachedare: /

Plotters and displays

Card readers/punches

Printers

Instrumentation devices

These devices attach to the 5100 via an EIA RS232C

interface that uses many commonbit rates.

Because the Serial {/O Adapter feature is operated directly

-. from the APL or BASIC languages, the Communications

Adapter feature, if installed, cannot be used while the

Serial |/O Adapter feature is being used. :

The Serial 1/O Adapter feature consists of the following:

Serial 1/O adapter microprogram

Serial 1/O adapter cabling

Refer to the IBM 5100 Communications/Serial |/O

Maintenance Information Manual, SY31-0429,for

additional information.
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Note: Refer to the MAP binder for card part numbers.
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Logic Symbol Legend

GENERAL LOGIC INFORMATION

Voltage Switching Levels |
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Polarity

Polarity is indicated by a wedge ( & ) or no wedge.

More negative voltage—_-BJo ,~ fF

  More positive voltage ——__
 

Active Level

Active level is the line level that conforms to the edge-of-

block character for that line.

 

This line is active when minus) oa

This line is active when plus __f    

Logic Symbols

Line Function

Symbol Description

S Sets a storage bit.

R Resets a storage bit or register. It can also

_be used to hold a logic block off.

Note: Multiple R lines can be present in a

logic block. Any oneline resets the logic

block and does not depend onall R lines

being active.

J | Sets a storage bit.

Line Function

Symbol

K

CD

SD

SU

SDD

SUD

+n

A

R/W

R/B

Decimal

Numbers

Description

Resets a storage bit.

Note: Simultaneous application of J and k=

complements the stored bit. a

Complements a storage bit. -

Data into a storage bit. Sets.indicated

polarity; resets opposite polarity. =

, Ts :

Control input to a polarity hold, storage

device, or register.

The control data line under control of the

C line.

Shifts bits in register down onebit position.

Shifts bits in register up one bit position.

Simultaneously sets a data bit into a

register and shifts all the other bits in the

register down onebit position.

Simultaneously sets a data bit into a

register and shifts all other bits in the

register up one bit position.

Increases binary count in register by n

(any decimal number).

Decreases binary countin register by n

(any decimal number).

Gate control.

f~

Gated dependentline (for example, G1, .

G2, G3).

Commonread/write address to MREG.

Read/write control line to MREG. a

Reset output buffer to MREGB.

Used to weight DCD (decoder) input and

outputlines.

a
poe



Line Function

Symbol

Z

(N)

Logic Block

Symbol

A

ALU

ANO

AR

AR-CD

AR-DF

AR-HD >
AR-ID

AR-LD

AR-LT

AR-MD

AR-V

COM

CR

DCD

DET

EVEN

FF

FL

MREG

MREGB

MTX

ODD

OE

OR

DOT OR

OSC

PG

PH

PWR

R

REG

REG— Bit
Counter

REG —
Clock Ring

REG — Bit
Shift
SEL
SS
TD

Description

Commonline used to indicate more than

one input ina stacked block representation.

Indicates that the numberoflines below.
the (N) symbol must be active in an MREG

or MREGB.

Logic Function

AND

Arithmetic logic unit

Analog OR

Amplifier

Core driver

Differential amplifier
Magnetic head driver

Indicator driver

Transmission line driver

Transmission line terminator

Magnet driver

Voltage amplifier

Common

Diode

Decode

Detector

Even count

Flip-flop

Flip latch

Multiple register

Multiple register with buffer output

Matrix

Inverter

Odd count —

Exclusive OR

OR

Dot OR

Oscillator

Parity generator

Polarity hold

Power block

Resistor

Register

Register with bit counter

Clock ring

Register with bit shift

Selector

Singleshot

Time delay

FUNCTIONAL BLOCKS

AND(A)

The output of the AND blockis active whenall ofits

inputs are active. |

 

OR (OR)

 4h

0
OO

wm
p

 

5

The output of the OR blockis active whenone or more of

its inputs are active.

 

OR

 

Inverter (N)

 

The output of the inverter is of opposite potential to the

input.

—[}— 

Amplifier (AR)

The amplifier provides driving energy and an impedance

match to other blocks. The amplifier output is active only

whenthe input is active.

 

AR|
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A suffix is addedto a logic block function to clarify logic

usage. The suffix symbolis always placed to the right of

the block function symbol and is separated by a blank or a

dash. The following suffixes are used with amplifier blocks:

AR-LT

     

Transmission line terminator

AR-LD Transmission line driver

AR-ID Indicator driver

AR-CD Core driver

AR-HD Magnetic head driver |

AR-MD Magnetdriver(relay, clutch, solenoid, etc)

AR-V Voltage amplifier/analog voltage signal _

AR-DF Differential amplifier.

AR-MD AR-DF

Magnet Differential

‘Driver Amplifier

Odd Count (ODD)

The output of odd count is active only when an odd number

(such as 1, 3, 5, and 7) of inputs are active. A G (gate

control) input might be present in the commonsection of

an ODD block(refer to Functional Logic Blocks with Common

Inputs). When the G fine is at the indicated polarity, it gates

the input lines into the ODD logic block and the outputline

is determined by the odd function of the block. When the

G line is opposite the indicated polarity, the outputline ts

also opposite its indicated polarity.

  
 

A _ ODD

B

Cc

D

tf) pod

A Poy3
=
ro

2

 1

5-6

_ Even Count (EVEN)

The output of even countis active only when an even

number (such as O, 2, 4, and 6) of inputs are active. A

G (gate control) input might be present in the common

section of an EVEN block (refer to Functional Logic

Blocks with Common Inputs). When the G line is at the
indicated polarity, it gates the input lines into the EVEN

logic block and the output line is determined by the even

function of the block. When the G line is opposite the

indicated polarity, the output line is also opposite its

indicated polarity.

So .

  
Flip Latch (FL)

The FL is a storage element that has S (set) and R (reset)

inputs. When the set input assumesits indicated polarity,

the outputs assume their indicated polarity. The FL remains

set until the R input assumes its indicated polarity and the

outputs becomeinactive. |

 

LJS

OR PT

aL

FL
S pe A
 

 

   
A G (gate control) input can also enter the FL block. When

the G is at its indicated polarity, it allows the shift to the

active state of the S line to set the FL. Whenthe G lineis

opposite its indicated polarity, it blocks the active state of

the S line from setting the FL.

 

g— Le

s—_JLFL_JF

A SWSR

AWHS
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Flip-Flop (FF) | Singleshot (SS)

 

  

   

The flip-flop has two stable states, the 1, or set state and The output of the singleshot becomes active when the

the O, or reset state. The flip-flop block normally has two | input is active. The output remains active for a time

outputs, a 1 output and a0 output. A line from the upper characteristic of the particular block. Regardless of the

part of the block represents the 1 output and a line from.the: length ofthe input signal, the singleshot always has the

lower part of the block represents the O output. | time duration shown abovethe block.

. . . 500 ns | ,
A flip-flop can have five types (S, R, J, K, and T) of inputs, A mM

in different combinations. Inputs J and K, respectively, SS

act like inputs S and R in the flip latch except that simul- A s—!L____.

taneous application of a J set and K reset complements the ~~ ~- 500 ns

output. The T input complements each output. In the

following illustration, a simultaneous S-R (set-reset) input

causes output Y to follow the set (+) and output Z to follow

the reset (-~). If any other inputs are active during simul- With Gate Control

taneous S-R input, the outputs are undefined. |

A G (gate control) input, when it stands at its indicated ©
polarity, allows the line that fires the singleshot to fire the

singleshot whenthatline is at its indicated polarity. When

Y | the G line is opposite its indicated polarity, it blocks the

line that fires the singleshot. 7

Ims

G ss  
 

Polarity Hold (PH)

 

The output of this block follows the CD (data) line as long

as the C (control) line is active. When the control input R J | t

goes inactive, the output remains at whateverpolarity it OL

TT

Tu.
has at that moment. The PH block can have an

R

(reset) | = — —ims
input; if so, when the reset input is active, the output is

Singleshot output cut off at theinactive.
time the R input went active.

 a
r

  

 

 

 

Data CD PH With Reset

Control ——+4 C Output 

The R (reset) input to a singleshot, whenit is at the

indicated polarity, resets the output regardless of the

singleshot time duration.

Clear

 

   

ote LULL
 
 Control. | L Ji | L

Output FULIt

Clear —. | L_
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Exclusive OR (OE) Decoder (DCD)

The output of an exclusive OR block is active when only The decoder translates a group of related inputs into a oy

one of its inputs.is active. : | specific output. Inputs are numbered from the top in

: - binary progression: 1, 2,4, 8, and soon. The output

equals the sum of the active inputs. When the G (gate

——1 oF | control) line, if present, is at the indicated polarity, it

allows the decode function to be performed. When the G

—__. line is opposite its indicated polarity, no decode function f 
is performed andall the output lines are inactive.

G DCD   
Time Delay (TD) B

‘wb

r
a
o
m
n
m
a
o

The time delay block delays the signal without distorting

the signal. The time delay of the signal is above the block.

 

-

50 ns

TD a,__
| 50 ns

A B st J |

|

7
0 7
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_
]
-
|
-
-
L

m
o
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Dot OR (DOT OR)

A don’t care condition can exist and is defined as follows:

This block represents the physical connection of the Whena particular input line does not affect an output, the

outputs from twoor more logic blocks. The polarity of bit position corresponding to that input line isan X. For

all inputs and outputs is the same. The DOT OR block example, binary output 11X is active when input lines 2 and

represents outputs wired together to form the OR function. 4 are active. The status of line 1 has no effect. When using
In the following illustration, either AND being active causes the don’t care condition, it is possible to have more than

the output of the DOT ORto be minus. one outputline active at the same time. For example,if

input 1 is active and inputs 2 and 4 are inactive, output 001

and XQ1 are active. 

 

 

DCD 000 }-+-__-_— fo

001;

1-010)

DOT

OR

 

 

   

1.
Lr

X01

X10

11xp— f—
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Matrix (MTX)

The matrix expands the capability of the decoder for

storage addressing when partial decoding is used. The matrix

logic block has two or more groups of inputs. The decimal

numberedoutput remains at the indicated polarity whenit

equals the decimal sum of one line from each input group

at its indicated polarity. In the following illustration an X

and Y line are required to address one position. To activate

output line 7, X1 and Y2 input lines must be active.

MTX

X0

x1

X2

YO
Y1

Y2

 

Oscillator (OSC)

The oscillator produces a uniform, repetitive output either

Lontinuously or during the application of a single input at

the polarity indicated. The operating frequency is shown

above the block.

 

    

450 Hz Var 10-30 MHz

OSC OSc

Fixed Variable

Frequency Frequency

Analog OR (ANO)

The amplitude of the output signal remains at a value

corresponding to that of the input signal having the

greatest amplitude in the direction shown bytheline

input edge-of-block character, U (up) or D (down). The

direction must be the sameforall inputs. |

AJOuFKp

 B

 

JiAL_JL.

Jind. D

Detector (DET)

The detector acts upon modulated signals to recover a

carried signal of lower frequency. Thereis only|one input

to this block.

 

_—_—_—

DET

 

   

Resistor or Network of Resistors (R)

A resistor provides the resistance specified within the block.

Power dissipation and tolerance are also specified within the

block, when applicable.

———} 150K
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Diode (CR)

The diode block specifies a diode. For a zener diode, the

breakdownvoltageis also specified. The edge-of-block

character X indicates the anode connection.

x

|ft

 

 

- Power Block (PWR) |

The power block generates signal levels. No polarity

assignment is made to the signal outputs. Voltage levels

are placed inside the block adjacent to their respective

output. Nonlogic lines, such as a bias or shield, are

indicated by an edge-of-block character X.

[ron
+3V)

———X

| 6V ->—— 

FUNCTIONAL LOGIC BLOCKS WITH COMMON INPUTS

Functional logical blocks with common inputs have a data

section and a commonsection as shownin the illustration.

The data section is a group of stacked functional blocks.

The commonsection contains input lines commontoall

functions.

 

“COM

Lt
OR

 

 

FF.    
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Common (COM)

Commonis a way of condensing logic. Common inputs are

 

 

 

indicated by the line function symbol Z. The Z input line f~

enters the commonsection of the logic block and the

specified Z (1, 2, or 3) designation is repeated in all the

functional blocks affected. However, if a common input

is commontoall the data blocks, it might not be labeled

at all, or it might be labeled Z only.
-

71 COM

—_—_—___| Z2
— 23

J.
a c
Z2 ™

23

21 OR    
Selector (SEL)

The selector is a gating device. The commonsection of the

block contains the gates. These lines are designated G1, G2, .

... Gn. The lower section contains the gated data lines. In

the following illustration, G1 and G2 are input gates and G3

is an output gate as indicated by their position in the data co

block.

 

G1 SEL
Q—4G2

p—— X

 

3+—Y

     
>



ctegister (REG) Bit Shift

 

 

   
 

 

 

 

         

 

   

 

 
  
 

 

The register is a storage device composed of storage blocks The REG symbol can representa shift register. The common

(FF, FL, PH) that have acommoncontrol such asset, section is labeled with the REG symbolandthe following
reset, gating,etc. | : 7 _ inputs enter the commonsection: | |

A SFL SD (shift down) — When this input assumesits indicated

polarity, the data content (1 or O) shifts from the top bit

r———W position in the data section to the bit position below.

P ——¢ R Similarly, the content of every other bit position in the

p data section shifts to the bit position below.

B s FL . ag
SU (shift up) — When this input assumesits indicated

pm A W polarity, the data content (1 or 0) shifts fromthe bottom

> R B X bit position in the data section to the bit position above.

\ C y Similarly, the content of every other bit position in the.

| data section shifts to the bit position above.Cc s FL D 2

Y :

LR | | 8 Bit Shift

——jsp REG '
D Ss FL ——jG

Z 1

Bit Counter Parallel |

Data In

The REG symbol can represent a bit counter. The common —

section is labeled with the REG symboland the following — ere
. . aUu
inputs enter the commonsection:

+n (any decimal number) — When this input assumes

its indicated polarity, the decimal quantity n is added

to the i count containedin the register; that is, the The shift input gates in a D (serial data bit) and the notation
register is increased by n. becomes SDD (shift down data) or SUD (shift up data).

-n (any decimal number) - When this input assumes Its Data Deserializer

indicated polarity, the decimal quantity n is subtracted REG

from the bit count contained in the register; thatis, SDD

the register is decreased by n. R

) 3 Bit 7

——,, REG oc — Lo
—js aSUU
——i R

Ost:
R7- [7 Serialized D Parallel

Data In Data Out.

A a—JtLFIFLU

5 TLS L_filCc B

cce
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Clock Ring

A clock ring is a free-running binary trigger ring consisting of

a numberof polarity hold latches connected in series. The

output of one latch is the input to the nextlatch.

Clock Ring

REG

+1 input| UULU
Clock 1

Clock 2 Clock 1LWT

 

 

 

 

  
  

Clock 3. JL_Jf

Parity Generator (PG)

This block generates a parity (P) bit to keep the bit count

odd.

Read only storage and read/write storage — The symbol

for the functional block is MREG. An MREG block with

buffered outputis labeled MREGB.

Address lines — Address lines are identified by line

function symbol A. The active bits in these lines select

the positions to be accessed. The number in parentheses

above the input group indicates the numberof lines that

must be active to get an active output. Activating the

O line selects addresses 0 through 127. Activating the 128

line selects addresses 128 through 255.

R/W (read/write control) line — The R/W (read/write

control line causes a read operation to be performed

when theline is at the indicated polarity, and a write

operation whentheline is at the opposite polarity.

Outputbuffer reset line (RB) — The output buffer reset

line, when it is at the indicated polarity, resets the output

buffer.

 

MREGB

A

(1)

 

Address Eee

Low Order Select |

High Order Select | 128
(3) ) Line Function Symbols

Device Select ——_—__—__-__-} 0

Read or Write —_-______ uf

—___—_—_{ G1Output Gate

Reset Output Buffer ———+j RB

JC

  

(0-7) sezzzezs Data Out

 

   

Clock3 Gono L_[ L

- BUNDLING OF SIGNALLINES

Bundling groups signal lines together that represent buses,

and in somecases, similar functions, or similar sources

(block output) and sinks (block input).

Each line (strand) is identified both at the point it enters —

the bundle and at the point it leaves the bundle. A single

line that crosses the bundle is not identified, as shownin

the following illustration: |

Strands

Enter a

Bundle     Line Crossing a Bundle

Note: Logic lines always enter a bus from the left and

exit a bus on the right. The active level of eachlineis

shownat its source logic block or by its line name. All

lines of a particular bundle might not have the same

active level.



Line Bundling with Dot OR Function SPECIAL SYMBOLS

In some cases one bundle is shown dot ORed with another ALU (Arithmetic Logic Unit)

bundle such as: | | | a | oo Oo | : |
| Twoinputs are fed into an ALU, onevia the A input and

one via the B input and some function is performed on the

two inputs. The function such as add, subtract, complement,

shift, and other arithmetic or logical functions is determined

by the ALU control input. The result is passed to the ALU

Sm (0-7 )

 

emcee (0-7) maui

 

  

      

 

output.

This representation conveys that a separate dot OR exists

_ for each corresponding line of the two bundles. Also note B Input A Input

the method used to identify the lines (0-7) within the

bundle. This indicates 8 bits, beginning with bit 0 and ALUc
~ ending with bit 7. ontrol

ALU Output

 Logical Symbol Legend 5-13



5-14

This page intentionally left blank.



logics . : , | 501

~§01 1/0 CABLE DRIVER CARD A2

~~, [" External 1/O
. . |

Interface Port (

| Connector |
. A2 Pin |

1?

1

tDevire Adi XO

+Device Adr X1

+Device Adr XO

wy +Device Adr X1

+Device Adr

   
10 +Device Adr X2

+*Device Adr X3

 

+Device Adr Q9

+Device Adr YO

+Device Adc Y1

+Device Adr 08

+Device Adr 07

+Device Adr 06 +Device Adr Y2

+Device Adr 05 +Device Adr Y3

-Get Strobe 04 -Get Strobe

a -Control Strobe 03 -Control Strobe

-Put Strobe 02 -Put Strobe

+Op Code E 15 tOp Code E

f

Connector

AZ Pin —

+Start Execute Bit 20 +Start Execute Bit
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ates; Mneceeeeeeee—ee

an Logic line leaves card at PO6, is looped on the board, and reenters 4. Four internal lines of the data rate clock leave the card, are

the card at P10. Either point may be tested with an oscilloscope as looped on the board, and return to the card at the following

a CE aid to determine clock frequency. pairs of pins: M11-M13, SO04-U06, S09-S12, and $11-U11.

«~~ Acceptable voltage level range: Up +3.0V to +25.0V, down -3.0V 5. The ‘start bit error’ latch is on during data transmission only
to -25.0V. while running CE diagnostic programs; otherwise, normal data

3. Four internal lines of the long space timer leave the card, are looped transfer is through the transmit data buffer.
on the board, and return to the card at the following pairs of pins:

G03-G04, J04-JO5, M10-SO5 and $13-U13. Logics 5-17
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Note: Pins B04, BO6, BO7, G04 and JO4 are in this net —

wired together on the board.
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510, 515

., .5 NONEXECUTABLE ROS CARDS D2 AND D4
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-APL ROS Bytes 92160-110591 B12 ‘ RB 1

-Sample and Reset G13

: JC
un -R -

 

       
    ~N

-ROS Data Bit 44 Ww

SS. (0-7)

“
E
M

fo
n

t
d

f
w

   r | | | | i i | | | | ! ' L

Note: Pins B04, BOG, £07, G04, JO4 and B11 arein this -
net — wired together on the board.
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y45 EXECUTABLE ROS CARDS H2 AND H4
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555 ReEAD/WRITE STORAGE CARDS K2 AND K4
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559 READ/WRITE STORAGE CARDS M2 AND M4
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+Bit O Gog | $511 +Bit O [77

+Bit 1 G10 112 *Bit 1

+Bit 2 G05 . JO7 +Bit 2

+Bit 3 GO? JO9 +Bit 3

2 [+Bit 4 G03 ']'0-7, Pi) joa sit 4] 3
OT +BitS G04 JOS +Bit 6 wn

+Bit 6 B10: : D1i2 +Bit 6

+Bit 7 B12 013 +Bit 7

-Bit P BO7 DOY ~Bit P

b

ceeeeeened

Leese

{
Le ce ce eeee ce wee ce ms esee es ee weesweeeee

r=—— ee ——E—E—E————O————————Oe

Storage Address Bus | <= 32-48K Odd Bytes M4 !

-Bit E Pwrd J13 \ \
-~Bit D Pwrd D011 5 r
-Bit C Pwrd JO2 ,
-Bit B Pwrd J10 3 |
-Bit A Pwrd DO06 6 i
-Bit 9 Pwrd B13 2 {
-Bit 8 Pwrd G12 aa |
~Bit 7 Pwrd DO5 128 |

, L*+Bit 6 Pwrd JO6 356 MTX i
— |+Bit 2 Pwrd BO9 95 Be ! 512 |(0-8191)mma !
~ 14+CSX 4 BO8 0 |+CSX 2 ~ 007 1024

+CSX 3 B05 — '
+CSX 4 B02 3072 8192 x 9 ROS !
+CSY 1 G08| 5 M REG
+CSY 2 GO2| 4096

|

(0-819 1)=m 4 i
(3)+Card Select 2 BO2| 3 !

r——}_+Wr Odd Timed DO4
RiW |Ol .

eo |+Tie Up for Data Strobe B04 G1 i
ddpe Storage Wr Bus Odd | 7 l Storage Rd Bus °

+Bit O Gog | qi +Bit 0
+Bit 1 G10 f.J12 +Bit 1
+Bit 2 GOS

Ly Bh 5
: +Bit+Bit.3 G07 11(0-7, P) I Bid

x [Bit 4 G03 | J04 w4ig
wi [4Bit 5 G04 | J05 PBs | +Bit 6 B10 [O12 _*Bit6

+Bit 7 B12 O13 +Bit7
-Bit P BO? }D09 —-Bit P

| Ld        

LL——————-—-——~~————— RM5044 .
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| 559, 561
561 READ/WRITE STORAGE CARDS N2 AND N4

 

 

 

 

 

 

 

 

  

 

    
 

 

 

 

 

 

    
 

 

 

  

  

  

  

  

  

  

            

 

 

Storage Address Bus Ce 48-64K Even Bytes N2|

T -Bit E Pwrd J13 ; PEP
-~Bit D Pwrd DiT 5

~BitC Pwrd JO2 , |
-Bit B Pwrd 410 I. |
-Bit A Pwrd DO6 16 |

-Bit 9 Pwrd B13 2 |
-Bit8 Pwrd . G12 ‘A
-Bit 7 Pwrd DO5 28 [
+Bit 6 Pwrd JO6 356 MTX |

+Bit 2 Pwrd BOg 0
5 512 (0-1023) summmmag 1023 |

 L+CSX 1 B08 0 |
+CSX 2 DO7 024

teSx* 202 3072 8192 x 9 ROS |
+CSY 1 GO8 5 M REG |

+CSY 2 G02 4096 (0-819 1)sammy |
+Card Select 3 BO2 5

a +Wr Even Timed DO04 RIW | .o +Tie Up for Data Strobe B04 : ct | storage Rd Bus Even
sn Storage Wr Bus Even 7 c i

+Bit 0 G09 bJi1 +BitO [7
+Bit 1 G10 | [512 +Bit1 |
+Bit 2 G05 JO7 +Bit 2

. +B} ;

o *Bit 3 GO7 110-7, P) 408 it 3 :
om +Bit 4 G03 JO +Bit 4 o

! T+Birs G04 JOS +Bit5|
+Bit 6 B10 | — | : D12..~—s« +Bit 6
+Bit 7 . . B12 . 013 +Bit 7

-Bit P BO7 | | | Dpo9 -Bit P
a =

!
Le ce cece es ce cree cere wees es eee ers eee eee ee ees es ees es eee ee ee ee eeeewe 
 

 

 

 

 

 

 

 

    
    
 

 

 

 

 

 

    
 

 

 

  

  

  

  

  

  

  

             

Storage Address Bus | 0 48-64K Odd Bytes N4 |

— -Bit E Pwrd J13 ; !
~Bit D Pwrd D11 ,
-Bit C Pwrd JO2 .
“Bit B Pwrd 10 :
-Bit A Pwrd DO6 6

-Bit 9 Pwrd B13 9

-Bit 8 Pwrd G12 64 \

Bit 7 Pwrd | DO5 oa |
+Bit 6 Pwrd JO6 se MTX

= +Bit 2 Pwrd BOS } 0
0 ' 512 |(0-8191) soma", {

+CSX 1 B08 J 5 |
+CSX 2 DO7 ‘ozs I
+CSX 3 BOS voae

wens wee 3072 | 8192 x 9 ROS
+CSY 4 G08 5 M REG

+CSY 2 G02 4096 (0-819 1)a A |

+Card Select 3 BO2 . {
rN Wr Odd Timed D004 aw |

eo |+Tie Up for Data Strobe BO4 ot / |

ee Storage Wr Bus Odd 5 | Storage Rd Bus Odd

+Bit 0 Gog | psi +Bit O
+Bit 1 G10 {J12 +Bit 1
+Bit2 — G05 1 JO7 “Bit 2 :

i ] +Bit -+Bit 3 GO7 (0-7, P} 109 * ! : |
s +Bit 4 G03 { J04 Bit <

w +Bit 5 G04 1J05 +Bit5 w
+Bit 6 B10 012 +Bit 6
+Bit 7 B12 fO13 +Bit7
-Bit P BO7 {D09  —-Bit P

a '

i |
LonmCED GoD GED Ge oom eee ewaeEDcn eee Eeee ee ee ee ee eee ee ol RM5045
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563 v1 INPUT POWER CABLE

Y1 Connector To TSR DC Power Supply

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Line Name Y1 Connector Y1 Connector

; Cable Pin Board Pin.

+5V BO2 A1Di3

+5V BO3 A1E13

+5V BO4 B1A13

+5V | BOB B1B13

Ground BO6 BiC13

Ground BO? B1D13

Ground " B08 B1E13

Ground Bog C1A13

Unused B10 C1B13

c

+8,.5V B11 C1C13 2

c . =

2 2

3 +12V B12 C1D13 %
= Q

R 5
a -12V B13 C1E13 z
®
no a.

é 2s +5V DO2 A1011 2

© 7 O
S +5V p03 A1E11 oe
o <

+5V p04 B1A11 D

+5V DOS B1B11

Ground DO6 B1C11

Ground Do? B1D11

Ground DO8 B1E11

Ground DO9g C1A11

Ground D10 C1B11

+8.5V D11 CiC11

+12V D112 C1011

-5V D13 C1E11      
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G4 DATASET CABLE

 

21 Connector To Communications and Serial !/O Ports

 

21 Connector 21 Connector |

 

 

 

 

 

 

 

25 Pin 1/0
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963, 564

 

 

 

 

    
   

   
 

 

 

  

  

 
 

 

 

 

   

  

 

 

  
  
  
 

   
 

 

 

   

 

     
  

 
 
 

  
 

 

     
 

    
 

Board Pin Cable Pin Line Name ConnectorPin

| T.1
A6D04 BO2 Unused Is Sl

1s 2
A6GEO4 BO3 Unused 1 {2 S|

| | ¢ [ze

BEA04 B04 Unused Frame 1 E al
Ground = 3 =|

B6B04 BOS +Com Received Data 3 | 3 |.

ig 7
rs) B6C04 BO6 +Com Clear To Send 5 toy

Py
© B6D04 BO7 +Com Data Terminal Ready 20 | 20 !
2 J

l
B6E04 B08 +S10 Received Data “9 1 2 | .

: foo
0 C6A04 BOS +10 Clear To Send 4 (4!
Ln | |

C6B04 B10 +S10 Data Set Ready 6 1 60
| |

C6C04 B11 Unused 11 rot
fo

C6D04 B12 Unused 7 1 |
,

LJ
C6E04 B13 Unused “

A6D02 p02 Unused 25 Pin I/O

ConnectorPin

A6BE02 DO2 Unused ee

18 5
BEA02 D04 +Com Transmitted Data IS 2

ID 6
co nm O

2 B6B02 DOS +Com Request To Send | |
|

lp B6CO2 DO6 +Com Data Set Ready 5 | > |
oO i
in T
o ‘B6DO2 DO7 +Com Originate 4 1 4 |
in

5 BG6EO2 DO8 Ground | |
D 20 | 20 |

C6A02 | Dog +S10 Transmitted Data 3 3

C6B02 D10 +S!1O0 Request To Send 5 5 |

© —

iB C6C02 D11 +S1O Data Terminal Ready 6 | 6 {

— ;
C6D02 D12 +S1O Revd Line Sig Det 8 |

, | |

C6E02 D13 Unused 7 [ l

r
c | LL

Note: Wrap connectors used for testing are

indicated by the dashed lines and jumperedpins.
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565 TAPE INTERFACE CABLE

5-42

Z2 Connector To Tape Unit
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Z2 Connector 22 Connector Line N Tape Drive

Board Pin Cable Pin Ine mame Card Pin

Lo
“ D6E04 BO2 +Tape Clock U02

-
D E6A04 BO3 +5V U03

E6B04 ~ B04 -Forward U04 -

Lo
nN E6C04 BOS -Run ‘U05

E6D04 BO6 -Write Enable U06

co

en EGE04 BO7 -Write Data U07

~

oS FEA04 BO8 Ground U08

FEBO4 BO9 -Channel Select U09

wn
oN F6C04 B10 -Channel 0 Erase U10

F6D04 B11 ~Channel 1 Erase | U11

F6EE04 B12 -Select Magnet Active U12

wl
Lo

G6A04 B13 +File Protect U13

oO
Lo

S

nN D6E02 DO2 -EOT $02

E6A02 DO3 -Erase Inactive S03

wl
Ln)

E6B02 DO4 -BOT $04

Ln
NN E6C02 DOS -Diagnostic Mode S05

on E6D02 Do6 -5V S06

~ EBEO2 DO7 -LED and Erase OK $07

FEAQ2 DO8 Ground S08

FEBO2 DO9 -Read Data S09

co

oN F6CO2 D10 -Read Clock S10

FEDO2 D11 +12V $11

FEEO2 D12 -Cartridge in Place $12

G6A02 D13 -12V $13       
 

 



”~ 36 DISPLAY AND CONTROL PANEL CABLE

Z3 Connector to CRT Connector and Control Panel Switches

 

 
 

 

  

    
 

    
 

 

 

  
 

 

 

 

  
 

 

 

    
 
 

 

 

 
 

 

 

 

  
 

 

 

  
 

 

 

 
       
   

  
  
 

      

 

      
  
 

 

23 23 Step Switch

Connector Connector Line Name (See Note 6)

Board Pin Cable Pin - 2

_ +Single instr

1

3F
H6A04 B02 Switch (Comm) { o3

©
N Reverse Display Switch.

(See Note 1) vO

2 H6A02 D02 -White on Black | ae:3

é H6BO4 B03 +APL Switch

vs) APL/BASIC Switch 1

(See Note 1) 9 5 BASIC

= D366°
wn we

H6B02 003 +5V [>

Ld -Single Instr LJ Process Check LED
H6C04 BO4 Switch (N/C) (See Note 4)

~ Note. Terminal 2 (Com) pun LL Chassis Ground
a is me wiecre nmin Switch 4 | ~ Tied to DO8 Pin

-Run Switch on Run Switch) 9

H6CO2 DO4 and Not IPL A» 3

Lo H6D04 BO5 +In-Process LED ps

So +Single Instr -L_JIn Process LED

re | 6002 DOS Switch (N/O) (See Note 4)
in .

g H6E0D4 BO6 ~Mach Video Display Registers
wo Switch

~ H6E02 DO6 ~Hex (See Note 1) Display
19 2 SZ Registers

-
3Ovon |

3-| seaoa B07 -I/O Display Off onme
min
N
i)

= _J6A02 007 -Norm 64 1326" R82
ald (See Note 3) | wite

J6B04 B08 Ground 4 5\ 5
~ Jumper

S| seBo2 DO8 Ground °5 92 3

< J6C04 Bog -Machine Check LED

5 JECO2 DO9 Ground

_ CRT
J6004 B10 ~Right 32 Select Connector

= fa
rs) J6D02 D10 Unused (See Note \ fa]

| leyJ6E04 B11 +12V a7

\
J6E02 O11 +Ext Hor Drive Brightness Lie|

° Control a
nD K6A04 B12 Unused | 8°

rT 9 \
K6A02 D12 ~Ext Vertical Sync : P10 .

Restart Switch

K6B04 B13. +Monitor Video (See Notes Tand2) 3
| 2

2 ; 1 TV Monitor
S| KeBo2 D13__|-Power On Reset Switch 7 Socket
ws ~

& SO) av

Notes:

1. Top of switch when in machine. 4.
shortlead ee LED
minus cin.

>)
2. Mount in machine

3

2
!

 

Brightness control

565, 566

 
. connections,

with spring up. 5

3. Switch contact positions. View 3°75
from terminal side:

4 5 6 4 6 6 4 5. 5 6. S/I switch connections. -

1 23 472 3 97 23 nop

/

Flat .
NO—w [ep '

L32 64 R32 ioje RM5010   
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567 KEYBOARD CABLE

5-44

Z4 Connector To Keyboard PC Board Connector

IOE ~ Gus

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           

24 24 Keyboard

Connector Connector Line Name PC Board

Board Pin Cable Pin Connector Pin

L6B04 BO2 Unused BO2

L6C04 BO3 Unused BO3

L6D04 B04 -Keyboard Bit P — BO4

L6E04 BO5 -Keyboard Bit 7 BO5

M6A04 BO6 Unused BO6

fs
M6B04 BO7 ~Keyboard Strobe B07

M6C04 BO8 -Keyboard Bit 4 BO8

M6D04 BOS ~Keyboard Bit 3 BO9

M6E04 B10 ~Keyboard Bit 2 B10

_
@ N6A04 B11 +8.5V B11

N6B04 B12 -Keyboard Bit 0 B12

~~
N N6CO04 B13 -Keyboard Bit 1 B13
LO Lo)

BS
Ke)

L6B02 DO2 Unused DO2

—=

oS L6CO2 DO3 +5V DO3

L6002 DO4 Unused D04

L6E02 DO5 Unused DO5

GN
LO .

M6A02 DO6 ~Keyboard Bit 6 DO6

M6BO02 DO7 -Power On Reset DO7

-
o M6CO02 DO8 Ground DO8

M6D02 DOS +Typamatic DOS

M6E02 D10 Unused D10

~
nN N6A02 D11 -~Key board Lock D11

N6B02 D12 Unused Di2

N6CO2 D13 -~Keyboard Bit 5 D13

 
 



570 TAPE CONTROL CARD
 

a(See Note 1)

(See Note 1)

/ . . +File Protect

(See Note 7) -LED and Erase OK
0 Coil (See Note 3)

DET

Note 3)

-Diagnostic Mode

. Timing Cik

a
A

Read Clock

3 Time

A

Transfer

Mode

A

Diag Data
Bit Serializer

Counter |

, +Tape Clock 2 PEG |

/ , |
|
|
l
i

: |
{
{

|
i
\
{

nd

uf . 2
7 (See Note 5)

1TErase U1

-Channel Select

/ | (See Note

A AR-HO Note
| N

nes cee cee ce ee csee eeee ceeecee eae ee cerns ee mS mee ee eeea ene SS MamSm oettOn os em ae ane eens ae enweae aoeel
 

1. Up +1.2V, down +0.6Vto -0.7V. 4. Up +12V, down OV.

2. Normally approximately +9.5V. 5. Up +5V, down +4.3V.

7 2OV P-P voltage centered about a +1V reference level during 6. Up +12V (write operation), down OV (read operation).

YY write operations. A 20 mV P-P voltage around a 0 volt reference 7. Logic line at this point exits card at DO9 and reenters at

level exists during read operations. BO9 via a jumper on the tapeinternal cable.

Logics 5-45
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571 TAPE INTERNAL CABLE

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

  
 

 

 

 

 

 
 

 

 

 

   

Cable f

Connector Line Name

Pin

BO2 — -Erase Channel 0

Channel O -

BO3 +5V Erase Coil f

DO02 -Erase Channel 1

| Channel 1

DO3 +5Y Erase Coil

BO4 +Channel 0 Cou a
4? Ae

BOS +Channel 0 Center Tap 3 Channel 0

, Read/Write Con

BO6 -Channeil 0 Coil

D004 +Channe} 1 Corl

DOS +Channel 1 Center Tap 3 Channel 1 ~

Read/Write Coil .

D06 -Channel 1 Coil

BO7 -Cartridge In Place a

Cartridge In

BO8 Ground Place Switch i“

File Protect

© Switch. DO? +File Protect a | |

D008 Ground To Cable Shield

BO9 -Raw Data In (Read Data)

Logic Line Loop

os (See Note 7 On 570
, : DOSY ~Raw Data (Read Data) Tape Control Card)

B10 -EOT PTX

EOT/BOT

D10 -BOT PTX Phototransistors

Bl) +LED Cr} | ‘

WL WI,

LEDS
D11 +12V

B12 -Forward Magnet Drive a

‘ Forward

Select

B13 +12V Magnet

D12 -Reverse Magnet Drive

Reverse .

Select gr

D13 +12V Magnet | ;

RM5047   
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[ 5 xeveOARD PC BOARD
571, 575

     

  

    
    

      

  

  
  

  

 

  

   

 

  
   

   
     

 

   

 

   

       
   

 

  
  

      

    
   

 

     

 

   

 

    

  

   
  

  

   
  

    

   

 

   

 

  

  

+T

-K
Jf S [bchoutre 11 |

|

|
|
|

J |

AMS | |

Sense Amp |

|
|
|

/
a . |

|
|
|
|
|
|

|

|! Pepression

| “f| $$

Good
| . recess

| = ms ypamatic |

: 4Bit 15 | |

REG :

|

|
|

|

|
|

Attn OCOD |

|

|
|

Shift Key

s
FL OCD

. 10 or 11

| :

|
|

|
|

j Bir 0

| 3

i -KBD Bit 1

Shift Key

|

Bit 3

Bit 4

Bit 5

-K&D Bit 6

—_J
RM5048
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580 AUXILIARY TAPE I/O CABLE ASSEMBLY

External 1/O interface Port (On Rear Of Base Machine)

 

Al Power Connector

Pin 1 |
Pin 15 Ping Pin 25

Pin 14

    

 

  
 

 

 

 

Pin 25 Pin 14
Pin 1 Pin 13

Pin 13—

A2 Signal Connector . A3 Signal Connector |

Auxiltary Tape Unit Al Board

(Plug Side)

am Hinge End

O O O Auxiliary Tape Al Board

Socket List
8 OD 8 D a D

 e Socket . .
ee . bli"A" B C Location Cable Or Card

si: 1 1

e 6 Al A2 Signal Cable Entry Point

o A2 A3 Signal Cable Entry Point

a
T
. 7 ] A3 Al Power Cable Exit Point

BD BD A4 Al Power Cable Entry Point

BI A2 Signal Cable Exit Point

B2 A3 Signal Cable Exit Point

A B C B3 Unused

2 2 2 B4 Tape Drive Cable

C1-C4 Auxiliary Tape Adapter Card    
1/O Cable Assembly Connector

| Al Power Connector

BO 45 OD BD

Pin 25

 

   

 

      

 

  
       Pin 1

A B C

4 4 4

Locating

- my - 4 Pin 13 Pin

PiO O O Pin 1 in 25 Pin 130) Cabl
e

A3 Signal Connector A2 Signal Connector oes
  

Interface Connector (On Rear of Tape Unit)

 

Al Power Connector

, Pin 1 .
, Pin 15 Pin 9 Pin 25

Pin 14

Pin 25 Pin 14
Pin 1 Pin 13

Pin 13 Pin 1   A2 Signal Connector’ A3 Signal Connector

€
C
S
N
,

“
A
: s

RM5020



A2 Signal Connector and A1 Board Pin Locations 580

 

 

           
 

 

 

 

 

          
 

 

 

 

 

 

   

Interface

External 1/O Auxiliary Tape A2 Cable Exit Connector
. A2 Cable Pin (To Cable .

Interface Line Name . Adapter Card Pin On
. Entry Pin . Connector On

Connector Pin Pin R Of Unit Rear Of
ear nit) .

Tape Unit

01 Ground A1D08 |: C1008| . B1D08 01
02 -Put Strobe A1B13 C1813 BiBI3s) 02
03 Control Strobe A1B12 C1B12 81812 03

04 -Get Strobe A1B11 C1811 B1B11 04
05 +Device Adr Y3 A1B10 C1810] ., B1B10 05
06 +Device Adr Y2 A1B09 C1B09} & 81B09 06
07 +Device Adr Yt A1B08 c1B08| — 81808 07
08 +Device Adr YO A1B07 C1807; & 81807 08 >
a9 +Device Adr X3 A1B06 C1B06 B1B06 09 3
10 +Device Adr X2 A1B05 C1B05 B1B05 10 5 r
W +Device Adr X1 A1B04 C1804 B1B04 rf a
12 +Device Adr XO A1B03 C1803 B1803 12 2

3 13 -Ground A1D08 | ~—€1D08 B1008 13 3
14 -Ground A1008 C1008 B1D08 14 °
15 +Op Code E A1013 c1013| 81013 15 =
16 +Bus In P A1D12 C1012 B1D12 16 s
17 +Bus In 7 A1D11 C1011 B1D11 1? =
18 +Bus In 6 A1D10 C1010 B1D10 18 .
19 +Bus In 5 A1D09 C1009! « B1009 19

. 20 +Bus In 4 A1007 C1007] & B1007 20
' 21 +Bus In 3 A1006 C1006 81006 21

22 +Bus In 2 A1005 C1005 B1D05 22
23 +Bus In A1004 C1004 B1D04 23
24 Unused

25 +Bus in O A1002 C1002 B1002 25

A3 Signal Connector and A1 Board Pin Locations

interface mon

External 1/O Auxiliary Tape A3 Cable Out Connector Lo?

Interface Line Name A3 Cable Adapter Card Pin (To Cable Pin On
Connector Pin Entry Pin Pin Connector On Rear Of -

Rear of Unit) ‘
Tape Unit

01 -<Ground A2008 C1008 82008 01
02 +Oscillator A2813 ' €1G13 82813 02
03 Interrupt Req 2 A2B12 C1G12 B2B12 03
04 +Bus Out Bit P A2B11 CiGii w B2811 04

05 ~Bus Out Bit 0 A2B10 c1Gi0| 8 B2810 05
06 -Bus Out Bit 1 A2B09 ciGco9| = B2B09 06
07 -Bus Out Bit 2 A2B08 C1G08 8 B2808 07
08 “Bus Out Bit 3 A2807 C1G07 B2807 08 >
09 “Bus Out Bit 4 A2806 - C1G06 B2B06 09 2
10 -Bus Out Bit 5 A2805 C1G05 82805 10 i
rr -Bus Out Bit 6 A2804 C1G04 B2B04 1 q

. 12 -Bus Out Bit 7 A2803 C1G03 B2803 12 s
2 13 -Ground A2008 C1D08 B2008 13 3

14 -Ground A2008 B2008 14 oO
15 +C5 A2013 B2013 15 =
16 +C4 A2D12 B2012 16 g
17 +C3 A2D11 B2011 17 =
18 +C2 A2D10 B2010 18
19 +C1 A2009 ~ B2009 19
20 +Start Execute Bit A2D07 C1J07 N 82D07 20

21 Machine Check A2D06 cisos 8 B2D06 21
22 +Ext Horiz Drive A2D05 - 82005 22
23 +Char Cntr 4 A20D04 3 B2004 23

24 Unused ‘

25 —Pawer On Reset A2002 C1302 B2002 25 .

A1 Power Connector and A1 Board Pin Locations

a. Power Cable Exit Intecface
uxiliary Tape i

Iertoee Line Name Power Cable AdepterCord Tape Unit ComoresTogether Pin (To Tape ConnectorPin

Connector Pin Entry Pin Pin(s) Cable Pins On The Al Board Connector On (On Rear Of
Rear Of Unit) Tape Unit)

01 +5V A4003 C1003 84803 A3B802,A3B03,A3002 A3003 01
02 +5V A4B03 C1J03 A3003,A3D04,A4B02 A3B803 02
03 / +5 A4004 C1P03 A4B03,A4002,44003 A3004 03
04 +5V A4D02 C1U03 A4004,84B03,C1003 | A3002 04
05 +5V A4802 C1J03,C1P03,C1U03 A3802 .. 05

»

06' Ground No C1008 B4808 A1008,A2008,A3807 No 3

07! Ground Ground C1508 B4D08 A3B808,A3B809,A3007 Ground 5
08! Ground via C1P08 A3008,A3D09,A4B07 via dq

09? Ground Power C1U08 A4808,A4B09,A4007 Power g

g 10? Ground Cable A4D08,A4009,81008 Cable 3
1? Ground 82008 ,84808,B4008 oO

C1008,C1J08,C1P08 =
, C1U08 3

£
12 +8.5V A4B11 A3B11,A4B11 A3B811 12 a.

13 +12V A4812 B4011 A3B12,A4812,.B4D11 A3B12 13

14 -12V A4012 B4013 A3012,A4D012,84013 A3012 14

15 -5V A4011 A3011,A4D11 A3011 15         
 

I Pins 6, 7, and 8 are wired to pins 1, 13, and 14 of the A2 signal connectors via external jumpers.

2 Bins 9,10, and 11 are wired to pins 1, 13, and 14 of the A3 signal connectors via external jumpers.
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581 AUXILIARY TAPE ADAPTER CARD

(Page 1 of 2)

 

  

 

 

   

  

  

  
  

 

 

  
 
 

     
 

        
 

 
   
 

 
 
 

 

 
 

 
 

 

 
 

   
  
 

 
 

 

 

      
  
     
     

 

 

  
 

   
 

 

 
    
 

   
  

   

 

  
 

           

 

 

 
   
   
  
 

  
 

     
  

 
 

    
     

 

 

  

 

 

     
              

 

 

    

i nnm ue GEE Gee, esses eee eee Gee eee eee eee eee eee see ewe Eee Gee Gee eseew Geese Geel seep Gewese ee=eEe eee

m |-EOT S02 4

2B i [

: . OSC/4 |

ne 7.546 MHz
-pusouro —ciol o _} : \ |
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+Device Adr YO 807 | x3 6 5 DIAG S05 Mode
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+Device Adr Y1_

_

B08 | | | 74 RPt | -EOT Error Stop
ENABLE

Devi -
+Device Adr Y2 B09] AE | Read
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+Device Adr Y3_ B10 | ¥3 [-P— | -Device Adr E
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1-POR Reset

t
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— +Dev Adr E Tape | Po +Clock 1]

| tH +Clock 2
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32 AUXILIARY TAPE ADAPTER CARD
(Page 2 of 2)
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581, 582
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7 .
-POR/F Reset a. initial

Bit Shift

6 .
+Clock 2 Subdevice

-Dev Adr F Reset Adr Bit
-POR Reset Qut

-Device Adr E
A

~Subdevice Address Bit In PO2
Nore: The subdevice address bit in pin will be ex- Tape ROS

ternally wired to a bus out pin on the pin side of Aad In
the card socket. Each additional tape unit will have a
a uniquely wired subdevice address as shown below: e : ,

External| From To jExternal| From To | Tape Subdevice
Tape Tape | | Gate Selected

1 [P02 [Gos] 5 {P02 Gos Tape Tape
2 r92 |GC8| 6 Po2 |G04 Subdevice Subdevice
3 PO2 |GO7| 7 P02. |GO3 Addressed |
4 PQ2 G06 | = 5 > A

— H nt|
afl Selected

-Bus Out 0 G10! oO. ao Subdevice
-Bus Our 1 G09 if Enable Adr Gate

-Bus Qut 6 G04; 6f Subdevice
© -Bus Out 7 Go3| 7
2 +Op Code E D13 |

-Control Strobe B12 4
-Get Strobe Bll,

a —— nether Geese Gee eee eee Ree were eee, eee eee ewe eee eee eee eeeeeese Geet Geese eee geet cone eee! eee oe eee eee eee ee

 

| 0 On | +Bus Inc]
; 1 v
SS |___4

| mene 1 oa +Bus in 1

-Select Mag Active U12' 2 L

|
3 2 2 | 005 +Bus In 2

| 3 5 , 006 +Bus In 3

-Erase Inactive $03 | nf, _ 4 |
| LN} pn 4 4 1007 +Busin4 3

-LED and Erase OK $07 | 5 {
+ a ,D09 +BusIn5

| 6 R ° ° |ead ‘

| P71 nec Data 6 6 ,OTO  +Busin6&

nm R 7 | |
3 ' | 7 } 7011 +Bus In 7

-Cartridge in Place S12) _ Tape |
I S tn Place { [esF pO12 +Bus In P

+File Protect $13] Fie | | |_|
1 Prot

-B0T S04 i _ BOT } | -

Read Dat 509 Status e
-Read Data

t Bit Gate GO2 -Subdevice Adr Bit Out (See Note 1)

-~Read Clock $10 | BO2 -ROS Address Bit (See Note2)

Read Data Notes: .

Ld Gate 1. The subdevice adr bit out pin will be externally

1 _ wired to g bus in pin‘on the pinside of the card

~ A Read Data socket. Each additional tape will have a uniquely

-EOT Error Stop _] Deserializer wired subdevice address as shown below:

External .
-POR/F/Get Reset Tape From To

1 G02 p04

2. The ROS address-bit will be wired on the card

~Read socket fram B02 to DO7; bus in bit 4, for all

additional external tape units.

-~Loop Write Read
-

Read |
Clock Bits

|

a

 

J UO7 -Write Data |m
| 3

|
| +Read Clock Bit
I

| 9
wo

| +Dev Adr E Tape

RM5050
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583 AUXILIARY TAPE CABLE

5-52

Auxiliary Tape A1 Board To Auxiliary Tape Control Card

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

Auxiliary ; Tape Unit Auxiliary

Tape Adapter Cable Pin Line Name Tape Control

Card Pin Card Pin

6 C1U02 B4B02 +Tape Clock U02

©
@ C1U03 - B4B03 +5V U03

C1U04 B4B04 -Forward U04

o ”
2 ~C1U05 B4B05. ~ <Run U05

C1U06 B4B06 -Write Enable U06 st

N “w
4 C1U07 B4B07 -Write Data U07

©
© C1U08 B4B08 _ Ground U08

C1U09 B4B09 ~Channel Select UO9

-
& C1U10 B4B10 ~Channel O Erase U10

C1iU11 B4B11 -Charnel 1 Erase U11

C1U12 B4B12 -Select Magnet Active U12 ~

C1U13 B4B13 +File Protect U13

=
oo C1S02 B4D02 -EOT S02 o3
i

C1S03 B4D03 -Erase Inactive $03 ~

ts
C1S04 B4D04 -BOT S04

co C1S05 B4D05 Diagnostic Mode S05 ~

° 5
oo C1S06 B4D06 -5V S06

St
NS

o9 C1S07 B4D07 -LED And Erase OK S07 ©

© D Ground S08 oOoO C1S08 B4D08 roun op

< C1S09 B4D09 -Read Data S09 “

B to
. C1S10 B4D10 -Read Clock $10

© wv
e C1$11 B4011 +12V $11 os

NoO C1812 B4D12 Cartridge In Place S12 3
LO

S C1813 B4D13 ~12V S13 3
9  
 

1
)



584 AUXILIARY TAPE CONTROL CARD . 583, 584

1

(See Note 7) -LED and Erase OK

(See Note 3)

Note

Note

Note

Read Out 1

FL -Read Clock

Read Clock

3 Time

A

Transfer

 

Diag Data

(See Note 4)

Note 5) I

AH ML

1 :
‘ .

eeee

A AH HOD Note 
Notes: RM5051
1. Up +1.2V, down +0.6V to -0.7V. 4. Up +12V, down OV.

2. Normally approximately +9.5V. 5. Up +5V, down +4.3V. ;
3. 20 mV P-P voltage centered about a +1V reference level during 6. Up +12V (write operation), down OV (read operation).

write operations. A 20 mV P-P voltage around a 0 volt reference 7. Logic line at this point exits card at DOQ and reenters at BOO

level exists during read operations. via a jumper on the tape internal cable.
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585 auxiliARY TAPE INTERNAL CABLE
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Cable

‘Connector Line Name

Pin

BO2 -Erase Channel 0

Channel 0

B03 +5V . Erase Coil

DO02 -Erase Channel 1 |

<— [} Channel 1 |

DO3 +5V Erase Coil

BO4 +Channe! 0 Coil

BOS +Channel O Center Tap 3 Channel 0

Read/Write Coil

BO6 -Channel 0 Coil

004 +Channel 1 Coil

DO5 +Channel 1 Center Tap 3 Channel 1

Read/Write Coil

DO6 -Channe! 1 Coil .

- PIBO?7 Cartridge In Place oe |

Cartridge In

BO8 Ground Place Switch

File Protect

oo DO? +File Protect no Switch
ee)

D08 Ground To Cable Shield

-R D in (Read Data)BOg aw Data In (Rea ata Logic Line Loop

(See Note 7 On 584

DOS -Raw Data (Read Data) Auxiliary Tape Control

Card)

B10 -~EOT PTX

EOT/BOT

D10 ~BOT PTX Phototransistors

B11 +LED C] |

yhC WY,

J a LEDS
D11 +12V

B12 -Forward Magnet Drive

Forward

Select

B13 +12V Magnet

012 -~Reverse Magnet Drive

Reverse

Select

D13 ti2V Magnet

RM5052
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590 bc vottacE DISTRIBUTION

  
5
9
5
A
C

V
o
l
t
a
g
e
D
i
s
t
r
i
b
u
t
i
o
n

     

 

TSR

- Power |

Supply

 

    
  

   
(9 Lines)

  

  

  

Ground

 

(8 Lines)

(1 Line)

  

  

   

(2 Lines)

(2 Lines)

(1 Line)

     

   

Voltage Specifications

 

 

 

 

. No Load Ripple
Voltage With Load (Y1 Removed) P-p

+5V 4.6 to 5.5 5.5 to 6.5 ol

~-5V 4.6 to 5.5 -3.7 to -4.7 1

+8.5V 7.9 to 9.35 7.4 to 9.0 17

+12V 11,0 to 13.2 9.8 to 12.2 24

-12V 11.0 to 13.2 -9.0 to -11.5 24     
 

  

   
External 1/O Interface Port     

   

 
A1 Power Conn

Pin

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

 

     

Line Name

+5V

+5V

+5V

+5V

+5V

Ground

Ground

Ground

          

    
       

     
  

 

    

  

  

  

  
     
  

 

     

   
   
   
     
   
   
   

    
   Ground

 

  
Ground

 

 

Pr
in
te
r
1
/
O
C
a
b
l
e
A
s
s
e
m
b
l
y

P
a
g
e
5
8
0
o
r

  Ground
+8,5V

+12V

-12V

-5V
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591 A1 BOARD-DC VOLTAGEDISTRIBUTION
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6
3

 

 

Al Board

Card Socket Pins
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

   

 

 

 

 

 

 

  

 

  
 

   
 

 

 

 

 

  

 
 

 

 

  
   
 

     
         

Ground B1C13 _

Ground B1D013

Ground B1E13 F1A11

Ground C1A13 J1B11

Ground B1C11 M1C11 B6E02 Ground ¢

Ground B1D11 8

Ground B1E11 All 008, JO8, P08, and UO8 Pins

Ground C1A11

Ground C1B11

+5V A1013

+5V A1E13

+5V B1A13 :

+5V B1B13 All DO3, JO3, P03, and U03 Pins

+5V A1D11 |

+5V A1E11 F6A04  —°Ground

+5V B1A11 F6A02 Ground

+5V B1B11 E6A04 = ++5V

-5V C1E11 | E6D02 -5V o

| C2D13, C4D13, D2D13 | F6D02 +12V
04D13, E2J06, K2G06 G6A02 -12V

K2B06, K4B06, K4G06

L2B06, L2G06, L4B06

L4G06, M2806, M2GO06 J6B04 Ground ==;

M4BC6, M4G06, N2B06 36802 Ground

N2G06, N4B06, N4G06 16C02 Ground w

+8.5V C1C13 C2J06, D2J06, E2U11 H6B02 +5 iB

H2J11, K2B11, K2G11 J6E04 +12V

L2B11, L2G11,M2B11

M2G11,N2B11, N2G11

C4J06, D4J06, H4J11

J2J11, K4B11, K4G11 M6CO02 Ground

L4B11, L4G11,M4B11 L6C02 +5V 5

+8.5V C1C11 M4G11, N4B11, N4G11 N6A04 +8.5v ”

B2P11

+12V C1013 |

+12V C1D11

| B2U02
-12V C1E13 4,

-RM5053
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5G5 Ac VOLTAGE DISTRIBUTION(old style)
(Page 1 of 2)

 

 

     
  

oo White | / fo
595 AC Voltage Distribution 1k

Primary AC Red r int {Power Box Green/Yellow erna
| Black Tape Unit

"3 Blue Motor
TB-1
 

Green/Yellow
 

 Green/Yellow
 

 

   

   

Black

Green/Yellow

Black

  
  Loz

LE
  

  
 

   
 Fa

re (i  

 

    
  

      

     
  
        

  
       

   

2 [
115 Vuc ( \ = OO fo

60 Hz l C3 1 | ety
‘= TSR DC ee

| White | Power Supply

i Black

j = Green/Yellow 2

Black wo

| , J]

eo | Frame

| Ground 02 AD _

| |243 | ~D Ck

i Swi [ p3-——_+- Ont—3
Switch |

Box —| Power On/Off Switch Power On/Off

—_ > ep ausa| Switch, Wiring

Detail. (Rear .

View of Switch) i"

5-58 |
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issued 15 October 1976

AC VOLTAGE DISTRIBUTION(new style) ny TNE eee 595
(Page 2 of 2)

 

 

       
 

 

 

 

 

  

  

    
 

       
  

     
   

     
    

   

 

| os White | /-AC Voltage Distribution met ¢

| Primary AC I _— Red

Green/Yellow Internal| Power Box | Black Tape Unit

A l ] Biue , Motor
| | J3

\ Black!

Line | ei\ |

Cord I > q Note ? | Black

} cl ! Green/Yellow I.
~—T Fan

Green/Yellow ] Black oT

+— L L1 ta, | J2

a

] A tl |
i White? | c | ‘TSR DC |

| -Power Supply _

i ) Black

j
| Green/Yellow 4

l Black _ wo

eaup Gap GP Geew Gee e=ep a= aw Geen Gea em Tahprtattar . +

ra" ° 4 = | /
| ke 3 i Frame

{ Ground 62 A?

| Lot 0% : RD Ck—
[ k 25502 | |

. Swi J p33—+- O+—a3
Switch |

Box { Power On/Off Switch Power On/Off

——n uae aunR eee qe eu eee Switch, Wiring

/
Detail. (Rear

View of Switch)

RM5073

I Brown on 220 volt and 235 volt machines L1 Line Filter

2 Blue on 220 volt and 235 volt machines J1,2,3 Connectors

C1,2 Capacitors

Notes: F1 Fuse (see note 1)

1. Flis 5A, 125 volts on both the 100 volt SW1 Power ON/OFF switch

and 115 volt machines.

F1 is 3A, 250 volt on both the 220 volt

and 235 volt machines.

. 2. Resistor installed on 220 volt and 235

ak volt machines only.
wy
~



~596 ac VOLTAGE DISTRIBUTION FOR AUXILIARY TAPE UNIT

5-60 .

Notes:

Black (see note 1)

White (see note 2)

Line Cord

 

  

   

  
  

 

     

   
   
   

 

Green! Yellow

Green’ Yellow

Chassis

Ground 7

Switch /

Box

a

or

wf:

  

    Fan Frame

Ground
  SW1

nr |

Power On/Off Switch

(Rear View)

   

  

 

   

  

  

 

(see note 3)

     

Power On

Lamp (clea:

neon bulb)

Green/Yellow

 

   

Motor

Ground i

RM5054

1. Brown on 220V and 235V machines.

2. Blue on 220V and 235V machines.

3. Resistor installed on 220V and 235V machinesonly.
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Language Support

BASICData Areas

The following diagram showstherelative locations of read/

write storage data areas when performing BASIC language

 

 

 

 

operations:

Hex 0000

Work Area

Hex 0200

CRT Buffer

Hex 0580a
‘Keyboard Input

Hex 05CO aeeeeeeeeEE

Messages —
Hex 0600 to

) : +

Microprograms and Microprogram Work Areas ‘ f=Ds
fs

a | SUPERD See
Hex 111E

User Work Area

 
 

IMF(s), if any
 

Serial 1/O   End of Storage —___]

Language Support 6-3



HOW TO FIND THE !IOCBs FOR THE BASIC LANGUAGE

By using the following chart, you can find all of the IOCBs

in read/write storage that are used during BASIC language

 

 

 

 

 

 

 

operations:

OBOO CRT IOCB

0B14 Keyboard IOCB

OB29 Address of Printer |OCB

0828 Address of FLO IOCB

OB2D Address of FL1 1OCB

OB2F Address of FL2 |OCB

OB31 Address of FL3 IOCB

| OB33 Address of FL4 lOCB

OB35 Address of FL5 1OCB

OB37 Address of FL6 IOCB

OB39 Address of FL7 |OCB

OB3B Address of FL8 1OCB

OB3D Address of FLO IOCB

OB9E Address of OCB with device error

ODO03 Address of last IOCB used

ODE4 Address of Command |OCB    
Note: File designation for FLO-FL9 IOCBsis specified

by the user in the OPEN statement.

6-4

For example, the address contained at location hex 0B29

is the address of the printer IOCB. By displaying the printer

lOCB (see DCP7 Functions) and using the format of the

lOCB (see /nput/Output Control Blocks), you can find

important information about the operation of the printer.

For example, if you want to know where the printer butter

is located in read/write storage:

@ Display the printer {OCB.

@ Count 4 hex bytes from the paginning of the 1|OCB,

starting with byte O.

@ Hex bytes 4 and 5 contain the buffer start address, and ©

bytes 6 and 7 contain the buffer size.

By using this procedure, any information in any 1OCB can

be found.

f



°L Data Areas

The following diagram showsthe relative locations of read/

write storage data areas during APL operations:

 

 

 

 

 

 

  

Hex 0000

Work Area for Internal Microprograms

Hex 0200

CRT Buffer

Hex 0580 faee

H«S00 ~ 2 ee — Keyboard Input_,isates” ~

Work Area

Input Buffer

Work Area

Pointed to
by the User Workspace

address at

location

hex 01B0

Hex 184 ———B>— — —— —- — — — — aeeee

bytes Shared Variable Table Entries :

from the ae

start of

the user

workspace

IMF(s), if any

Serial 1/O

{ End of Storage ———

Language Support 6-5



SHARED VARIABLE TABLE ENTRIES

Use the shared variable table entries to find the |OCBs,

\/O buffers, and control vectors when using APL shared

variables for I1/O operations. See How To Find the 1/0

Buffer for an example of how to usethis information.

The shared variable table entries are found by adding hex

0184 to the address of the start of the user workspace. The

address of the start of the user workspace is a 4-byte address

and is stored at location hex 01B0.

There are eight table entries, each 8 bytes long. Thefirst
4-byte address is an !/O buffer area address and the second

4-byte address is a control vector address. These addresses

are displacements from the start of the user workspace.

Anyof the eight entries can be active at any time. If any
entry containsall hex zeros,it is inactive.

1/O BUFFER AREA

The !/O Buffer area is found by adding the I/O buffer area

displacement address, found in the table entry, to the address ce

at location hex 01BO (the start of the user workspace). The

1/O buffer area contains the following information:

 

   
Hex

Displacement Length Form Description

0-3 : 4 Address Displacement from the beginning of the user workspace

displacement

4-7 4 Binary

8-9 | 2 Address

displacement

A-B 2 Address
displacement

CD =~ 2 Address
2 displacement

EF 2 Address
displacement

10-21 18 (decimal) Variable

22-variable Variable Variable

Variable Variable Variable

(pointed to by

bytes C and D)

Variable Variable Variable

(pointed to by

bytes E and F)

6-6

pointing to the table entry containing the displacement

address for this 1/O buffer area.

Number of bytes in this |/O buffer area.

Displacement from the beginning of this |/O buffer area

pointing to the first byte of the I/O buffer.

Displacement from the beginning of this area pointing to

the current position of the |/O buffer.

Displacement from the beginning of this area pointing to

the start of the |/O workspace (1 byte past the end of the

|/O buffer).

Displacement from the beginning of this 1/O buffer area

pointing to the logical record buffer (interchange input

only). f

[OCB (see /nput/Output Control Blocks).

|/O buffer (see //O Buffer).

|/O work area. f~

Logical record buffer.



INTROL VECTOR

The control vector is found by adding the control vectordis-

placement address, located in the table entry, to the address

located at hex 01B0(the start of the user workspace).

The control vector contains information pertainingtoits
associated |/O buffer in the following format:

 

  
 

 

Hex |

Displacement Length Form Description

0-3 4 Address Displacement from the beginning of the user workspace

displacement pointing to the table entry containing the address of this

control vector.

4.7 : 4 Binary . Number of bytes in the control vector.

8-9 4 - Binary The maximum record length for interchange format only.

: For all other formats, these bytes are meaningless.

A-B 2 Binary The current record length for interchange format only.

For all other formats, these bytes are meaningless.

C-D 20 Binary | Return code:

X'0000’ — Successful completion

X'0001’ — Error (see error code in bytes E-11)

X'0002’ — Invalid file

X'0003’ — Invalid device number (OPEN only)

X'0004’ — Invalid file number (OPEN only)

X'0005’ — Device already assigned (OPEN only)

X'0006’ — Invalid parameter (OPEN only)

X'0007’ — Workspace full (OPEN only)

X'0008’ — Device not open |

X'0009’ — 0 length record (not end offile)

X'000A’ — Exceeded maximum record length

X'000B’ — Invalid data type

E-11 4 Binary Error code. The error codewill be all zeros unless the

return code is X’0001’. The error code bytes are the same

as the return code in the associated |OCB (see /nout/Output

Control Blocks).

12-13 2 Binary File number.

14 4 Binary Output interchange file type.
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Hex

   
Displacement Length | Form Description

15 1 - Binary Status flags:

Bit Meaning

0 File is open |

1 Interchange format —

2 Inputfile

3 Addfile

4 Internal use

5 Return code has beenset

6 ‘1D=’ specified

7 Printer format

16 1 Binary - Status flags:

Bit Meaning

0 Printer previously on by )OUTSEL

1 MSG — OFF specified by the user

2 Invalid processor specified by the user

3 Do not write last (previous error)

4-7 Not used

17 . 1 Binary Reserved

1/0 BUFFER. |

The 1/O buffer is contained in the !/O buffer area (see //O

Buffer Area) and can be in one of three formats. By check-

‘ing the status flag byte in the associated control vector, the

data type can be determined. If bit 1 is on, the data is in

interchange format. If bit 7 is on, the data is in printer

format. If both of these bits are off, the data is in internal
format. |
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Printer Format Internal Format

If the data in the !/O buffer is in printer format, the data If the data in the !/O buffer is in internal format, it con- |

is in 5100 internal code. If no error occurred, the buffer tains from part of one logical record to multiple logical

is all hex zeros. records. An end of record word, hex FFO50E04, occurs

after each logical record. This word should appearjust

before the 4-byte length word of the next logical record. —
interchange Format _ | _ Using this length word,you should find another end of

record word. This will verify that you have found a valid

If the data in the I/O bufferis in interchange format, it is in logical record. The internal formatis:

5100 internal code and contains from part of one logical

record to multiple logical records. Hex E3 indicates the

end of meaningful data in the buffer.

 

 
 

 

Hex

Displacement Length Form Description

0-3 | 4 Binary Length of the logical record minus these 4 bytes. —

4 1 Binary Format of the data:

Hex 01 — Boolean (logical)

Hex 02 — Integer

Hex 03 — Floating point

Hex 04 — Character

5 1 7 Binary Reserved.

6-7 2 Binary Number of dimensions (rank) times 4.

8-variable Number Binary Dimension (shape) of the vector. There is a 4-byte entry

specified in for each dimension, which contains the number of elements

bytes 6 and 7 in that dimension.

Variable Variable Variable Data in the format specified in byte 4:

Boolean (logical) — binary

Integer — 4 bytes per integer

Character — 1 byte per character and is stored in Z code

(see Z Code)

Floating point — 8 bytes per number(see APL Floating-

Point Format)
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APL Floating-Point

The APL floating-point data format is a method of storing

arithmetic data and is always 8 bytes long. The format of

the 8 bytesis:

Byte Bit Description

0 0 Indicates the sign of the arith-

metic data. If bit 0 is off, the

numberis positive; if bit O is on,

the numberis negative. —

0 1-7 Hex value indicating the direction

to move the hexadecimal point

and howfar.

1-7 Hex value of the arithmetic data.

6-10

If the value specified in bits 1-7 of byte O is greater than -

hex 40, subtract hex 40 from that value. The difference is

the numberof half bytes (hex digits) to move the hexadeci-

mal point to the right. If the value specified in bits 1-7 of

byte 0 is less than hex 40, subtract that number from hex

40. The difference is the numberof half bytes to movethe

hexadecimal point to theleft.

\



2 following examples show how to convertthe floating-

point data stored in read/write storage from hexadecimalto

decimal:

a _ Example 1: \n the floating-point number 43 30 88 00

00 00 00 OO,bit 0 of byte 0 is off so the numberis

positive. Bits 1-7 of byte O equal hex43 indicating that
the hexadecimal point be moved 3 half bytes to the right.

After dropping the trailing zeros and moving the hexa-

decimal point, the hex number .10 88 00 O00 00 OO O00

7 becomes 108.8. After the hexadecimal point has been

moved, the number must be converted to its decimal

value. To convert the number to decimal, multiply the

values shownin the following chart by the value of each

half byte in the hexadecimal number and addtheresults:

 

 

 

 

4

Hexadecimal point after conversion

Lesa 1048576 | 65536 | 4096 | 256[ 16| 1|.| 1/16 | 1/256 | 1/4096 | 1/65536 | 1/1048576.....

The converted 1 | 0 3| .| 8

hexadecimal number

1x 256 = 256

Ox 16 = 0

8x1 = 8

J 8x1/16 = 0.5

Result = 264.5

The decimal value of the floating-point number 43 10

88 00 00 00 00 OO is 264.5.

Note that each half byte to the left of the hexadecimal

point increases by a multiple of 16, and each half byte to

the right of the hexadecimal point decreases by a mul-

tiple of 1/16.

J
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Example 2: \n the floating-point number 40 CO 00 00

00 00 OO OO,bit 0 of byte 0 is off, so the numberis

positive. Bits 1-7 equal hex 40 indicating no movement

of the hexadecimal point. After dropping trailing zeros,

the hexadecimal numberis .C (hex C = 12). Using the
chart in example 1, multiply12 by 1/16, which equals

0.75. The decimal value of the floating-point number

40 CQ00 00 00 00 O00 00 is 0.75.

Example 3: \n the floating-point number BF 50 00 O00

00 00 00 QO,bit O of byte 0 is on so the numberis

_ negative. Bits 1-7 equal 3F indicating that the hexadecimal

point be moved 1 half byte to the left. After dropping

the trailing zeros and moving the hexadecimal point, the

hex number .5O000Q000000000 becomes-0.05. Using

the chart in example 1, multiply:

 

Ox1/16 = 0

5x 1/256 = 0.01953125

-Result = -0.01953125

So the decimal value of the floating-point number BF

50 00 00 00 00 OO OOis -0.01953125.

By using this procedure, any floating-point number can

be converted to its decimal value.

6-12

TN



4OW TO FIND THE 1/O BUFFER IN APL

In the following example, data was received from an I/O

device using the serial 1/O Adapter feature. The I/O oper-
ation was not completed because an end ofbuffer character

was notreceived from the I/O device. Therefore, the data
received fromthe I/O deviceisstill in the I/O data buffer.

This data can be displayed and interpreted as follows:

1.. Using the DCP1 display function, display the address

of the start of the user workspace, which Is located

at hex 01B0 in read/write storage:

nag NOP 4A OCP A

I 9 10 Address of the start of the user workspace

LOCA a
O10 Q000 QOES0 Beye Babe ACoA 0000 0000 0000

O10 WOQW cease 7000 A000 0000 0000 S818E 8142

2. Add hex 0184 to the address of the start of the user

' workspace: |

Hex OE80 (start of user workspace)

Hex 0184

Hex 1004 (address of shared variable table entries)

3. Display the shared variable table entries at hex address

1004.

OTAG VOP NCP.

t 1004. Displacement address of !/O buffer area

LOQY. qqaa 21H GOQ00 2Lee OQ00 08000 0000 0000

1.01 4 qnno0g aged 000 A000 g000 anno go00 0000

4, Now,to find the !/O buffer area, addthe 1/O buffer

area displacement address to OE80 (address of the

start of the user workspace):

Hex 21C4 (I/O buffer area displacement address)
Hex OE80 (addressof start of user workspace)

Hex 3044 (address of the I/O buffer area)
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5. Display the |/O buffer area:

Refer to //O Buffer Area

ME Tl FL TOP

GO 40M Displacementto first position of I/O buffer

LOC —_——

oy (11A qqgn Gi8&4 0000 Q18C 0022 OQO0OFE QO0EE O00F0

4A Sah Ga20 G@100 3044 Gg0CC O001 B1S2 g000 o000 |

1/0 bufferstart address

6. The !/O buffer is located 22 hex bytes from the be-

ginning of the |/O buffer area (refer to //O Buffer

Area). Add hex 22 to the address of the !/O buffer

area:

Hex 22 (displacement to first position of I/O

buffer)

Hex 3044 (beginning of I/O buffer area)

Hex 3066 _.. (buffer start address)

You can also use the buffer start address in the 1|OCB

as showninstep 5.

7. Display the |/O buffer:

The I/O buffer is set to all hex zeros when the I[/O

operation is complete. If you stop the I/O operation

by pressing the CMD and HOLDkeys, you might

cause data in the workspace and/or tape files to be

lost.

Use the 5100 internal code chart to decode the data char-

acters in the I/O buffer.

  

CTA Ga Pb : QCRPA

pag : End of record character
th Baéh4 Data ™..

Lola a ~~ ~ - — ~

AUSS LY ak $00 CEs. Les OSs WOaS Qe (Qe Qu (114

| S076 Ne OSs Goo? 2aok Gage boas O80 1200 Haaa

\



a

2ODE CHART

to decode this data.

When doing APL language operations, some data is stored

in Z code (see /nternal Format). Use the following chart

 

 

 

  

Hex Graphic Hex Graphic Hex Graphic Hex Graphic Hex Graphic

01 26 = 4B \ 70 A 95 g
02 27 > 4C ie 71 A 96 .

03 28 > 4D e 72 B 97 -

04 29 # 4E % 73 C 98 space

05 2A a 4F & 74 D 99 '

06 2B E 50 @ 75 E 9A

2C l 51 # 76  #&R _ 9B Vv.
08 2D p 52 . $ 77 G 9C _ Cursorret

09 2E Ww 53 78 H 9D Idle

OA 2F ; 54 | 79 L 9E - Backspace

OB 30 | 55 7A J OF -Line feed

oc 31 o 56 A 7B K AO y

OD 32 1 57 B 7C L Al
NE } 33 T 58 C 7D M A2
JF 34 oO} 59 D 7E N A3
10 35 ? 5A E 7F O A4

11 ) 36 ~ 5B PF 80 ——?Pp A5
12 37 * 5C G 81 Q AG

13 / 38 { 5D 82 R A7

14 \ 39 C 5E T 83 S A8
15 << 3A > 5F J 84 T AQ 7 (see note)

16 > 3B N 60 K 85 U AA a

17 3C U 61 L 86 V AB 7

18 3D _ 62 M 87 W AC %

19 3E & 63 N 88 x AD a

1A + 3F I 64 0 89 r AE @

1B - 40 ° 65 P 8A Z. AF z
1C x 41 O 66 Q 8B A BO O

1D + 42 ul 67 R 8c 0 B1 U
1E * 43 ® 68 o 8D 1 B2 A

1F r 44 * 69 T 8E 9 B3 &

20 L 45 “ 6A U 8F 3 B4 R,

21 K 46 A 6B V 90 4 B5 N

22 A 47 Y 6C W 91 5 B6 £

23 V 48 A 6D X 92 6 B7 ¢
4. < 49 © 6E Y 93 7 B8 Oo

< 4A 4 6F Z 94 8 BQ A2°     
 

Note: OUT Character

Language Support 6-15



Input/Output Control Blocks

The 1OCB (input/output control block) is the interface be-

tween the APL or BASIC interpreter and the !/O supervisor.

Whenthe APL or BASIC interpreter executes an APL or

BASIC statement that requires an !/O function, the APL or

BASIC interpreter places the appropriate |/O codein the

appropriate |OCB and branchesto the I/O supervisor. The

\/O supervisor executes the I/O function specified by the

1/O code and places a return code in the |OCB to inform

the APL or BASIC interpreter how the I/O operationis

completed. This returncode is checked by the APLor

BASIC interpreter. : | — )

The following [OCB formats are the same for both languages

unless specified otherwise:

COMMANDIOCB(BASIC ONLY)

 

  
 

Hex

Displacement Length Form Description ~

0. 1 Binary Defines the device assigned to the 1|OCB:

Hex 00 — Display screen

Hex 04 — Keyboard

Hex 01 — ROS ©

Hex 05 — Printer

Hex OE — Tape

“ Hex O08 — Expansion feature! (commaucadi>}
Hex Oh -— SERIAL 1/0

1 1 Binary Specifies subdevice:

Hex 00 — Not used

Hex 80 — Built-in tape unit

Hex 40 — Auxiliary tape unit

‘Hex 08 — Serial 1/O command device

Hex 04 — Serial 1/O output device

Hex 02 — Serial !/O input device

Hex 20 — Serial 1/O BASIC load

Hex 40 — Serial 1/O BASIC save

1 Hardware and communications device address is hex 08. Serial |/O device address is hex OA.
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Hex

Displacement Length Form Description
  
 

2 : 1° Binary _ 1/0 codes:

-X‘00' — Sense

X‘01' — Read for tape and ramp head for printer

X'02' — Write |

X‘03’ — Write last

X'04' — Find

X‘05’ — Mark

X‘06' — Initialize and Mark

X‘07’ — Rewind

X‘08’' — Forward space record

X‘09’'  — Backspace record -

X'OA’ — Find next header

 

X'0B’ — Write header

3 1 Hex 80 — Ignore ATTN key De

Hex 00 — Honor ATTN key |

Ss “* Actes Betfenstarteartrest,

4-5 2 Address Buffer start address.

6-7 2 Binary — Buffer size.

8-9 2 Binary Control information:

If Find — File numberto find

If Mark — Numberof recordsto allocate

If Print — Space information:

Hex 0001-Hex OOOF indicates 1-15 lines of spacing

A-B 2 | Address |/O work area address.
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Hex

 
 

Displacement Length Form Description

7
C-D 2 Binary or Return code:

/ character
X’0000’ Successful completion

X’1B1D’ Commanderror

X'1B1E’ — Machineerror. |

X'1B1F’ Time-out co

X'1B20'. Tape not mounted

| X’1B21' File protect

X’1B22" CRC error

X'1B23' Position error

X’1B24" End of data | an
X'1C 1B’ End offile “

X'1C1C’ End of marked tape

X‘1C1D’ End of tape

X'1C1E’ Device not attached

X’1C1F’ Device not selected

X’201B" End of forms ;
X’201C’ Printer not ready

X'201D' Forms step time-out error

X’201E’ Line length too large

X‘201F’ Wire check

X'2020' Undefined interrupt occurred fc

X'2021' Incorrect print emitter sequence |

X‘2022’ Lack of print emitter pulses when

stepping print head |

X'2023' Timer interrupt time-out

X'2024' Overspeed error (minimum time between

emitter pulses was exceeded)

E-F : sO Binary Numberoffiles to be marked.

10-1100 2 Not used.

rc
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Ku. /BOARD IOCB

 

  
 

Hex

o Displacement Length Form Description

0 4 Binary Defines the device assigned to the lOCB:

Hex 04 — Keyboard

74 1 Binary Specifies subdevice:

Hex OO — Not used for this device

Hex 80 — Communications request

2 1 Binary 1/O codes:

a“ :

X'01’ — Read

3 1 Binary Displacementin buffer of initial cursor position:

Hex 00-Hex 3F for BASIC

Hex OO-Hex 7F for APL

For communications and diagnostics, this byte contains
the 5100 internal code for the key pressed. For APL,
this byte might contain the current cursor position.

4-5 2 Address Buffer start address

/
6-7 2 Binary Not used.

8 1 Binary Used to pass information back to the interpreter when one

of the function keys (CMD with numeric), scroll up key,

or scroll down keyis pressed. (Function keys are not

supported by APL.) |

Hex 80 — Scroll up key

Hex 40 — Scroll down key

Hex 20 — EXECUTEkey

Hex OX — Function key (X = 0-9)

9 1 Binary Hex 80 — Scroll inhibit.

A-B 2 Address Address of keywordtable.-

C-D 2 Binary Return code:

a X'0000’ — Successful completion

ds. 4 Not used.

12-13 | 2 Address Current buffer pointer (BASIC only).
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5103 PRINTER 1OCB

 

   

Hex
f

Displacement Length Form Description

0 1 Binary Defines the device assigned to the l|OCB:

Hex 05 — Printer
/

1 1 Binary Specifies subdevice:

Hex 00 — Not used for this device —

2 1 | Binary |/O codes:

X‘00' — Sense *

X’‘01" — Ramp head (no spacing occurs)

X‘02’' — Write

X‘FF’ — Diagnostic write

3 1 Not used.

4-5 2 Address Buffer start address.

6-7 2 Binary Buffer size. If value is hex 0000, no printing occurs. Values |

hex 0001 to hex 0084 are valid and cause 1 line to be

printed.
,

8-9 2 Binary Forms control (spacing):

Hex 0000 — No spacing of forms

Hex 0001 to hex OOOF — Spacing of forms from 1

to 15 lines :

A-B : 2 Address 1/O work area address.

C-D 2 Binary Return code:

X'0000’ — Successful completion

X'201B’ — End of forms

X’'201C’ — Printer not ready ‘

X‘'201D’ — Form step time-out error

X'201E’ — Line length too large

X'201F’ — Wire check

X'2020' — Undefined interrupt occurred

X'2021' — Incorrect print emitter sequence ,

X'2023' — Timer interrupt time-out

X'2024’ — Overspeed (minimum time between emitter

impulses was exceeded)

E-11 4 Notused. /
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ihe following bytes are for BASIC only:

 

   Dicslacement Length Form Description

12-13 | 2 a | Address © Current buffer pointer.

14-15 2 Not used.

16 1 Binary Flags:

Hex 80 — Device supports input

Hex 40 — Device supports output

Hex 20 — Device is tape

Hex 10 — Reserved

Hex 08 — File is open

Hex 04 — File is open for output ot

Hex 02 — File is in use for PUT or MATPUT
Hex 01 — File isa PRINT or MATPRINTfile

TAPE IOCB (FLO-FL9 — specified by user in the OPEN statement)

 

  

 

I tex | , |

,-isplacement | Length | Form - Description

0 1 Binary Defines the device assigned to the l|OCB:

Hex OE — Tape

1 1 . Binary Specifies subdevice:

Hex 80 — Built-in tape unit

Hex 40 — Auxiliary tape unit

2 1 Binary "1/0 codes:

X'00’ — Sense

X'01' — Read

X'02’ — Write

X'03’' — Write last

X'04' — Find

X'05’ — Mark

X’06’ — Initialize and mark

X'07' — Rewind

X'08’ — Forward space record

X'09' — Backspace record

X’0A’ — Find next header

X’OB’ Write header
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Hex

  Displacement Length Form Description

3 1 Hex 80 — Ignore ATTN key

Hex 00 — Honor ATTN key

4.5 2 Address Buffer start address.

6-7 2 Binary Buffersize.

8-9 2 Binary | Controlinformation:

If Find — File numberto find.

lf Mark — Number of K-bytes to allocate. This field

can be modified by the 1/O supervisor

whenthe entire file cannot be marked.

A-B 2 Address 1/O work area address.

~C-D 2 Binary Return code:

X'0000’ — Successful completion

X‘1B1D'— Command error

X‘1B1E’ — Machine error

X’1B1F‘— Time-out

X'1B20’ — Tape not mounted

X‘1B21’ — File protect

X'1B22’ — CRC error

X‘'1B23’ — Position error

X'1B24’ — End of data

X'1C1B’ — Endoffile

X'1C1C’ — End of marked tape

X’'1C1D’— End of tape

X'1C1E’— Device not attached

~X'1C1F’— Device not selected

E-F 2 Binary Numberof files to be marked.

10-11 2 Not used.
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Yiic following bytes are for BASIC only:

 

   Displacement | Length | Form Description

12-13 _ | 2 | 7 Address. : - Current buffer pointer.

14-1 5 2 Not used.

16 1 Binary Flags:

Hex 80 — Device supports input

Hex 40 — Device supports output

Hex 20 — Device is tape

Hex 10 ~— Reserved

Hex 08 — File is open

Hex 04 — File is open for output

Hex 02 — File is in use for PUT or MAT PUT

Hex 01 — File isa PRINT file or MATPRINTfile
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5100 Internal Code Chart

Use the following chart to convert the hex values of 5100

internal code to their corresponding graphic:

 

 
 

HEX GRAPHIC HEX GRAPHIC HEX GRAPHIC HEX GRAPHIC

1 00 — ERLANK. OQ oF § 40 we 0 !
01 A Od ee BO Wt 4 | 64 ¥
o> aK | 22 47 7 yD vo 62 4
03 C | 23-0 83 43 w TS Q

Ov. i Qh OF g by 9 6u o£
0% E oe OS / We t A  *
G4 FE 24 92 + Lg C bd Fs
07 G OP £6 KO “7 A &7 w

98 H 28 é 49 68 %
09 I og [ ug ” é9 YP
0A J 2A | LA : 5A h
OK K OF ; WB “ 6K ;

ac L. 2C , uC = 6C i
Or M on O Wt : é6I -_
OF N OF 1 WE zs 46E "
OF () OF ri WE 76 SF &

1.0 p 30) [ & v 70 a
14 Q 34 € "sf \ P41 H
12 Ro sce _ m0 | _ 70 of
13 8 KR v 5 3 = 73 vf

14 T 3 A Uy 4 van is
155 ae Rey \ uy ( PES {1 (Note)
16 Vv 34 ° e ) 76 ‘
17 aah 37 57 V7 i

19 x 39 1 59. ; 793 A
19 Y 39 | 59 ® 79 ff
1A Z 3A T ry é) 7A B
ik 0 3H O SH ag 7B A

10 7 oF 1 3C x BC @ 7C £
10th ¢z 2 30 ? SI f vat C
1E 0 3 3E e SE % 7E 68
1F OS Ly 3F f SF f" IF A    

.
o
l
s

.
o
m
,

t
y
e

“
+

 

 
 

Note: OUT character

7
y Hogg: vt, ce, : , Spry

a 2 FE ! . : ’ 1 . sof
7 vit f e the, Le NL ay

6-24 |



 

AEX GRAPHIC HEX GRAPHIC HEX GRAPHIC HEX ~ GRAPHIC
 

 

 

 

BO
81
B82
B45

84

a

84

87

88
39
SA
ak

ac
aT
BE
SF

70
9
P2
ae

94
95;
96
97

78
99
PA
°K

9C
90
PE
9F

C
3
E
D

i
l

=
—
—

e
e
s

a
e

e
e

—

i
t
l

H
O

i
?

o
t
u
m

8
je

—
8
¢
i
m
i

i
F
l
i
e  

AQ.

Aid.

A2

AS

AY

AY

AS
AY

AS

A?

AR

AL

AC

Atl

AE

Ar

BQ
1.

RY
Ee
Hé
KY

RS
KY
RA
RE

BC
EY

BE
ag

es

oooe

I
d
i
b
h

-
i
o
c
i
g
-
i
f

P
o
i
n

i
x

i
S

fe  

C3

CY

CA

CR

CC
0

(OE:

OF

0

Qi

Tie

3

yy.

Us

Id

Vy

Qe
ly

TA
Dk

NC

Um

TE:

TF

i
m
i
]

2%
f
=

P
>
M
i
u

Her
f
H

P
h
i

PP
E
v
i
e

G
i
d
i
-
-

B
i

S
i
A
i
N
T

DB  
r
r
r 8

<c

P
t

1E
>
1-

6
1X

2

jee q
‘

ooee
woe . wefF: z /

Vee fa’ seme

F9 i
a

P
O
O
,

73
—
4

1
%
.

iD
P
N
A

D
U
D
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Patch Command
4, Key-enter an IMF

The PATCH commandapplies internal machine fixes to the

internal program or loads the tape recovery program. When 5. Request end of job

the PATCH commandis executed, the IMF (internal ma-

chine fix) program is read from tape. The user then has the 6. Request the tape recovery program

option of selecting the following:

7. . Tape copy

1. Copy the IMF tape

Option 4 allows the user to enter an IMF from the key-

2. Load the IMFs board. After the IMF is entered, it can be written to the

| | | : IMF tape cartridge. ee —

3. Displaysthe EC level of each ROS module Oo | | a

. | a | Refer to the BASIC or APL reference manualsfor infor-

Module EC mation about the use of the PATCH command.

20 00

28 00

10 00

18 00

21 01

29 00

11 00

22 | 00

2A 00

12 | 00

23 00

2B 01

13 00

24 00

2C 01

14 OO

25 , 00

2D “ 01

15 ~ 00

26 00

2E 01
16 vo 00
27 ae 00

2F 00
17 oF 00

Sequence Number) | ROS Module Card

~ 10, 11,12, 13, 14, and 15 C4 (BASIC ROS)

16, 17, and 18 E2 (ROSadapter)

20, 21, 22, 23,.and 24 D2 (APL ROS1)

25, 26, 27, 28, and 29 D4 (APL ROS2)

2A, 2B, 2C, 2D, 2E, and 2F C2 (APL ROS3)

Sequence numbers appear on the display screen during bring up.
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crocode Trouble Report

The microcode trouble report (MTR), form number

2150-0038, is designed to provide a uniform notification

procedure for reporting problems encountered in IBM
microcode functions. The following is a copy of an MTR
and an explanation of the information required in the

report.
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IBM MICROCODE TROUBLE REPORT

MTR
 

 

   

INTERNAL USE ONLY PREASSIGNED MTR SERIAL #
@® CUSTOMER NAME B) CUSTOMER NO. (J) MTR SUBMITTED MTR IDENTITY

) | | | | | -| | MO. |DAY {YR
© CUSTOMER MAILING ADDRESS (K) SEVERITY CODE .

: 1 2 3 4 ASSIGNED BY MTR CONTROL  
© TYPE OF APPLICATION

 

@McPu Controller Host Host Support Host Trans Control Unit
Storage Size Support REL Level Sys Type Prog Lev

       al 

MICROCODEIN ERROR/SUSPECTED —
® IDENTITY AND L/C LEVEL 

1D NUMBER EC LEVEL REA/PATCH LEVEL

5 IBM REBREGENTATIVE — NAME AND ADDRES | | | | 1} | | | | | | | | | | | | | |

®) MATERIAL SUBMITTED WITH MTR

 

 

   

 

 

 

 

 

       
 

MAILING ADDRESS MICROCODE STORAGE OUMP VTOC LIST

INTERPRETIVE EXEC DUMP MOOULEE’C LEVEL LIST
poseranesenmand

DISK DUMP OPER PANEL INDICATIONS
aparenremarereand
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t m Description Explanation
 
 

Customer name

Customer number

Customer mailing

address

Name and mailing

address

Location numbers

World Trade

countries

ITPS

Phone number

MTR submitted

Severity

Code 1

Code 2

Code 3

Code 4

Enter the full customer name.

This number can be obtained from the territory maintenance analysis (TMA) ©

report or from the sales office orders and movements group.

Use the complete customer mailing address.

Enter the name(not the title) of the person responsible for handling MTR

correspondence. Print the address of the branch office where MTR correspondence

can be directed. This address is used for any follow-up required to resolve thisMTR.

Enter the branch office and region number.

World Trade country name and country number

Enter the ITPS (internal teleprocessing system) code for the responsible branchoffice.

This codeis listed in the branch office field directory telephonelisting. Do

Branch office phone number or the MTR originator phone number.

- Enter month/day/year

Four levels (1 through 4) of severity codes are used to reflect the CE’s appraisal

of the customer's problem. The severity code is used to determine the priority

in processing.

Code 1 indicates that the customer is unable to use the microcode orthat the

problem results in a critical impact on his operations. In either case, an immediate

solution is required. Contact Rochesterfield support immediately.

The user is able to use the microcode, but the operation is severely restricted.

The user is able to use the microcode with a limited function that is not critical to

the overall operation.

A circumvention has been found. However, the MTRis evaluated and actionis

taken as dictated by the problem.

Note: If this block is left blank, severity code 3 is assigned.
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Description

Type of application

System type and |

_ configuration.

Microcode in-error

Materials submitted

with the MTR

Special activities

Symptom code

Failure keyword

Abstract

Error description

text

Submitter’s name

and signature

Explanation
 

Enter the application type:

APL |

BASIC

APL—Communications

BAS!IC—Communications

CPU: Enter 5100. |

Controller Storage Size: Enter 5100 read/write storage size.

Leave remaining boxes blank. |

Not applicable.

Materials listed on the MTR that are applicable to the 5100, and any other materials

and information that the CE believes will be helpful in the resolution of the problem,

should be submitted.

This block is left blankunless special instructions are available for its use.

Al

APL

BASIC

COM (Communications)

Up to 66 characters and spaces to describe the problem.

The problem description should contain three major items:

@® Conditions required to produce the problem

@® External logic leading to the failure

@ Identify any bypass, circumvention, or relief given

Note: \f additional space is required, use additional MTR forms. Indicate the

original customer number and page numberon the additional forms. Attach

the additional forms to the original form.

The person submitting the MTR should print his name above or below his

signature,
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Please ignore.

- Indicator Lights

CE General Logic Probe (Part 453212) ©

The universal logic probe providesa visual indication of a _

line level. The probe can also be used to detect pulses and

as a babysitter. (Refer to handbook that comes with

probe.)

Probe UP and DOWNlights will momentarily

flash on during powerupif the probeis

connected to its machine powersource.

 

UP indicates an up level (+). 7
TECHNOLOGYDOWNindicates a downlevel (-).

Or" uP MULT!
: MST 2/4 (-

A pulsing line is indicated by ©{cows ast
both lights being on.

LATCH

Both lights are off if the line ot

2vel is from +1.0 Vde to +2.0 Vde me
for MULTI logic setting. oe

GATE REF

Safe Operating Ranges:

MULTI  +60.0V
Logic MST 2/4 +14.0V GATING
Selector MST 1 +14.0V   1EMme eh GENERAL LOGIC PROE

Appendix A

    

     

Test Terminal

The line being probed is connected _

to this terminal. (Various probes may

be attached, other than the one

shown, to aid in probing.) Do not

use tip longer than 3inches (76.2 mm).

Ground Lead

Connectthis lead to any signal ground
near the probe point.. Do not use

frame ground.

CAUTION

Improper indications result if this

lead is not connected to signal

ground. A maximum length of 4

inches (101.6 mm) can beused.

)Logic Selector (TECHNOLOGY)
e 5100: MULTI

Selects the type of logic to be

probed. Circuits probed in the

5100 Portable Computer require
Ne. MULTIsetting.

LATCH Switch

@e 5100: NONE

Allows the probe to be used as a

babysitter. The up position allows

latching the UP light on a positive

 
 Voltages greater than the above

ranges will damage the probe.

   

Power Leads ————_—_—_—__—_————

CAUTION

Improper connection of the power lead might cause the

probe to malfunction.

Connectthe black (-) lead to M2D08 (gnd). Connect the
_ other (+) lead to M2D03. A voltage difference of 4V to

12V is needed to power the probe, with the black lead

always the most negative. For the 5103 Printer, connect

the black (-) 'zad to test point G6 (gnd) and connect the

other (+) lead to test point V4 (+5V). For the 5106

Auxiliary Tape Unit, connect the black (-) lead to

A1-A4D08 (gnd) and connect the other lead to

A1-A4D03 (+5V).

Note: Powerfor the probe can be obtained from any of

the above devices when probing any other device.

   

  

 

RM5055

pulse. The downposition allows

latching the DOWNlight ona

negative pulse. NONE position |

resets thelights and prevents any

latching action. This positionis

used for most probing in the

5100 Portable Computer.

GATE REF Volts Switch

e 5100: GND

This switch affects only the gating

terminals and is not required for

probing the 5100 Portable Computer.

GATING Terminals

These terminals are not required

for probing the 5100 Portable

Computer.

Appendix A-3  



Numbering Systems

HEX NUMBERING SYSTEM

Binary numbers require about three times as many

positions as decimal numbers to express the equivalent

number. This is not much of a problem for the computer.

However, binary numbers are bulky for humans when

talking or writing, or when communicating with a

computer. Along string of 1’s and O’s cannot be

effectively transmitted from one individual to another. —

Some shorthand method isnecessary. The hex number-
ingsystem fills this need. | |

Because of the simple relationship of hex to binary,

numbers can be converted from one system to another by

inspection. The base of the hex system is 16. This means

there are 16 symbols: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, G,

D, E, and F. The letters A, B, C, D, E, and F represent

the decimal (base 10) values of 10, 11, 12, 13, 14, and

15, respectively.

Four binary positions are equivalent to one hex position.

The following table shows the comparable values of the

three numbering systems:

Decimal Binary Hex

0 0000 0 At this point, all 16 hexadecimal symbols were used,

1 0001 1 and a carry to the next higher position of the numberis
2 0010 2 necessary. For example: | |
3 0011 3 |
4 0100 4 Decimal Binary Hex
5 0101 5

6 , 0110 6 16 0001 0000 10

/ _ 0111 7 17 0001 0001 11

8 * > 1000 8 18 0001 0010 12
) 1001 9 19 0001 0011 13

10 1010 A 20 0001 0100 14
11 1011 B 21 0001 0101 15
12 1100 C ~—and so on—

13 1101 D

14 1110 E
F

a
m o
n 1111

A4



..<X AND DECIMAL CONVERSION

 

 

 

        

Hex Columns

le 5 4 30 2 4

Hex = Dec Hex = Dec Hex = Dec Hex = Dec Hex = Dec Hex= Dec

) 0 0 0 0 0 0 0 0 0 0 0

1 1,048,576 1 65,536 1 4,096 1 256 1 16 1 1

2 2,097,152 2 131,072 2 8,192 2 512 2 32 2 2

| 3 3,145,728 3 196,608 3 12,288 3 768 3 48 3 3

4 4,194,304 4 262,144 4 16,384 4 1,024 4 64 4 4

5 | 5,242,880 5 327,680 5 20,480 5 1,280 5 80 5 5

«(6 6,291,456 6 393,216 6 24,576 6 1,536 6 96 6 6

7 | 7,340,032 7 458,752 7 28,672 7 1,792 7 112 7 7

8 8,388,608 8 524,288 8 32,768 8 2,048 8 128 8 ° 8

9 9,437,184 9 589,824 9 36,864 9 2,304 9 144 9 9

A 10,485,760 A 655,360 A 40,960 A 2,560 A 160 A 10

B 11,534,336 B 720,896 B 45,056 : B 2,816 B 176 B 11

C 12,582,912 C 786,432 C 49,152 C 3,072 C 192 C 12

D 13,631,488 D 851,968 D 53,248 D 3,328 D 208 D 13

JE 14,680,064 E 917,504 E 57,344 E 3,584 E 224 E 14

F 15,728,640 F 983,040 F 61,440 F 3,840 F 240 FO 16 |

0123 4567 0123 4567 0123 4567

Byte Byte Byte   
From decimal to hex: (1) Locate the largest decimal value in the table that will fit into the decimal number to be converted,

(2) note its hex equivalent and hex column position, and (3) find the decimal remainder. Repeat the process on this and

subsequent remainders.

Example: Decimal Value Hex Equivalent

 

 

Columns

43 21

19,367
16,384 —— (2)—> 4
2,983 |
2,816 —————~| B

167 | |
160 | A

7 {14} 47
B A?
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From hex to decimal: Locate each hex digit in its corresponding column position and note the decimal equivalents. Add

these to obtain the decimal value.

 

 

 
 

 

Example: Hex Value Decimal Equivalent

Columns

43 21

30 CF

| - 15
> 192

| _ 0.

- 12,288

12,495

 As6
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Installation Procedures —

IBM 5100 PORTABLE COMPUTER

Prepower Check

Check with the customer to verify that the ac voltage

outlet is grounded properly.

7 "ower On Check

1. Make sure that the POWER switchis off.

2. Connect the mainline cord to the ac power outlet.

3. Turn the POWER switch on.

4. Observe the 5100 Portable Computerforsigns of

. overheating or smoke. Turn off the POWER switch

immediately if any abnormal conditions are noted.

5. Check that the fan is turning.

6. Use the MACHINE CHECKOUT, MAP 0900,to check

the 5100 Portable Computer operation and performance.

Completion of Installation

The 5100 Portable Computerserial number is engraved on

the rear of the base.

Fill out the IR form and report the installation according

to local procedures.

Cover Cleaning

_ Use a mild soap or isopropy! alcohol (part 2200200). DO
NOT use IBM cleaning fluid.

~ Appendix B

IBM 5100 Portable Computer Specifications

Dimensions:

F S H:

Inches 17.5 24.0 8.0

Millimeters 445 609.6 203

Weight: 50 pounds(24 kg)

Heat Output/hr: 780 Btu

Power Requirements:

| AC Voltage

(single phase) Hertz kVA_

100 V 50 04
100 V 60 0.4

115 V 60 0.4

220 V 50 0.4

235 V 50 0.4

Power Cord Specifications (220, 235):

Cable PD — 0.4 + 0.015 inches (10.16 + 0.38 mm)

Shields — none

Conductors — 3

Conductor size — 16 Awg (1.3 mm?)

IBM 5103 PRINTER |

Refer to the IBM 5103 Printer Maintenance Information

Manual, SY31-0414 for the 5103 installation procedures.

Appendix 8-1

 



IBM 5106 AUXILIARY TAPE UNIT

IBM 5106 Auxiliary Tape Unit to the IBM 5100 Portable

Computer

1BM 5106 Auxiliary Tape Unit IBM 5100 Portable Computer

 

 

 

 

                                  
 

  
    

  

RM5056

B-2



| IBM 5106 Auxiliary Tape Unit and IBM 5103 Printer to

the IBM 5100 Portable Computer

7

IBM 5106 Auxiliary Tape Unit

|

1BM 5100 Portable Computer IBM 5103Printer
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Prepower Check

Check with the customerto verify that the ac voltage outlet

is grounded properly.

Cable Installation

1. Turn the 5100 Portable Computer POWER switch off.

2. Attach the line terminator to thecable connectors on

_ the back of the 5106 Auxiliary Tape Unit.

3. Attach the external 1/O interface cable assembly to

the back of the 5100.

Power On Check

1, Make sure that the POWER switchis off.

2. Connect the mainline cord to the ac poweroutlet.

3. Turn the POWER switch on.

4. Observe the 5100 Portable Computerforsigns of

overheating or smoke. Turn off the POWER switch

immediately if any abnormal conditions are noted.

5. Check that the fan is turning.

6. Use the Auxiliary Tape MAP 0850 to check the 5100
operation and performance. |

7. Replace the cover.

Completionof Installation

The 5106 Auxiliary Tape serial numberis on a tag on the

bottom of the base. Refer to 208.

1. Place the MAPsin the separate binder provided inside

the 5100 Portable Computer MLM binder. Place the

Maintenance Information Manual in the 5100 MLM

binder. Insert the MAPs binder into the 5100 MLM

binder by inserting its back cover into the slot in the

front inside cover of the 5100 MLM binder. Place

the 5100 Parts Catalog into the 5100 MLM binder.

2. Fill out the IR form and report the installation accord-

ing to local procedures. Place the IR form carbon

copy into a pocket in the 5100 MLM binder.

B4

Cover Cleaning

Use a mild soap or isopropyl! alcohol (part 2200200).

DO NOTuse IBM cleaningfluid.

Safety

Removeall electrical power from the 5106 Auxiliary Tape

Unit by unplugging the mainline cord.

Dimensions

Inches

Millimeters

Weight:

Heat Output/hr:

Power Requirements:

AC Voltage

(single phase)

100 V

100 V

115 V

220 V

235 V

Power Cord Specifications (220, 235):

Cable OD — 0.4 + 0.015 inches (10.16 + 0.38 mm)

Shields — none

:Conductors — 3

Conductor size — 16 Awg (1.3 mm?)

Operating Environment:

Temperature

Relative humidity

Maximum wet bulb 73° F (22.8° C)

F

13.25

336.5

18 pounds (8 Kg)

130 Btu

Hertz

50

60

60

50

50

60° F to 90° F (15.6° C to 32.2° C)

IBM 5106 Auxiliary Tape Unit Specifications —

S

9.85

250

kVA

0.1
0.1
0.1
0.1
0.1

8% to 80%

vom

=



Appendix C

Microinstructions _ Oo a Op codes, along with their modifier if there is one, are
: 7 | : a . classified according to function as follows:
|/O control and the high level languages (APL and BASIC)

are implemented with microinstructions in read/write \/O microinstructions

storage and executable ROS. All 5100 Portable Computer Fetch and store microinstructions

microinstructions are a halfword (2 bytes). The first 4 bits Register microinstructions

of the halfword is the op code. The meaningof the re- Arithmetic register microinstructions

maining 12 bits depends on the op code (refer to Formats). Logical register microinstructions

Some op codes have a modifier (bits 12-15) that expands Jump microinstructions

the numberof microinstructions beyond 16.

Sormats

This chart shows the formats of the microinstructions

arranged according to operation codes. The microinstruc-

tions mnemonicsare given at the right for each op code.

 

Second Third Fourth

Op Hex Hex Hex

  
 

 

Code Digit Digit Digit =. Instruction Mnemonic

0 Rx Ry AM ADD, ADDS1, ADDS2, AND, GETA, GETR, HTL, LTH, MOVE,

MVM1, MVM2, MVP1, MVP2, ORB, SUB, XOR

1 DA Command CTL

2 Rx Address LDHD

3 Rx Address STHD

4 DA Ry M PUTB

5 Rx Ry M STHI

6 Rx Ry M LDBI

7 Rx Ry M STBI

8 Rx Data EMIT

9 Rx Mask CLRI

A Rx Data ADDI

B Rx Mask | SETI

C Rx Ry JM ALL JUMPS

D Rx Ry MM LDHI

E DA Ry SM ROTR, SHFTR, GETB, GETRB

F Rx Data SUBI

Notes:

Rx = Register specified by the second hex digit in the microinstruction Address = Read/write storage data address

Ry = Register specified by the third hex digit in the microinstruction | M = Normal modifier

DA = Device address Data = Byte of immediate data
AM = ALU modifier Mask = Byte of mask data
Command = Byte of control data | JM = Jump modifier

SM = Special modifier

Appendix C-1



Mnemonics

This chart gives the microinstruction mnemonicsin

alphabetical order, the meaning of the mnemonic, the

corresponding op code, the modifier (if any), and the

type of microinstruction. :

 

 

 

1 See the description of Microinstructions in this section.

{Mnemonic Microinstruction Name Op Code Modifier Microinstruction Type

ADD Add 0 8 Arithmetic reg

_ ADDI Add immediate A — Arithmetic reg.
ADDS1 Addspecial 1. 0 A Arithmetic reg
ADDS2 Add speciat 2 0 8B Arithmetic reg
AND And 0 5 Logical reg

CLRI Clear immediate 9 — Logical reg

CTL Control 1 — (/O |

EMIT Emit byte 8 — Logical reg

GETA Get 0 F 1/0

GETB Get byte E SM! 1/0

' GETR Get to register 0 E 1/0

GETRB Get byte to register E SM! 1/0

HTL High to low 0 C Register

JALL Jumpall ones C 4 Jump

JALLM Jump all masked C 5 Jump

JEQ Jump equal C 2 Jump

JHAM Jump high all masked C 7 Jump

JHE Jump high or equal C 9 Jump

JHI Jump high | C 8 Jump

JHL Jump high or low (not equal) Cc A Jump

JHSNM Jump high some bit not masked C F Jump

JLE Jump low or equal C 0 Jump

JLO _ Jump low C 1 Jump

JNO _, , Jump no ones C 3 Jump

JNOM : + Jump no ones masked C 6. Jump

JSB Jump some bits C B Jump

JSM Jump some masked C E Jump

JSN Jump some not ones C C Jump

- JSNM Jump some not masked C D Jump

LDBI Load byte indirect? 6 mM! Fetch and store

-LDHD | Load halfword direct? 2 — Fetch and store

LDHI Load halfword indirect? D — Fetch and store

LTH Low to high 0 D Register

MOVE Moveregister 0 4 Register

MVM1 Move minus 1 0 1 Register

MVM2 Move minus 2 0 0 Register

2 Direct means that the read/write storage addressis in the microinstruction itself and indirect

means that the read/write storage addressis in a register.

C2
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1See the description of Microinstructions in this section.

Mnemonic Microinstruction Name Op Code Modifier Microinstruction Type

~ MVP1 Moveplus 1 0 2 Register

MVP2 Move plus 2 0 3 Register

ORB _ Or byte 0 6. Logical reg ©

PUTB Putbyte 4 M! 1/0 -
ROTR Rotateregister E SM! Logical reg

SETI Set immediate B — Logical reg

SHFTR Shift right E C Logical reg

STBI Store byte indirect? 7 mM! Fetch and store

STHD Store halfword direct? 3 — Fetch and store

STHI Store halfword indirect? 5 Mi Fetch and store

SUB Subtract 0 9 Arithmetic reg

SUBI. Subtract immediate F _ Arithmetic reg

XOR Exclusive or 0 7 Logical reg

* Direct means that the read/write storage address is in the microinstruction itself and indirect

meansthat the read/write storage addressis in a register.

Descriptions

“0 Microinstructions and Data Tables: The |/O micro- -

instructions are used to communicate with the I/O devices.
They send and receive data, and perform various control

functions.

Up to 16 device addressesare selected directly with a

device address (DA) in the microinstruction. In addition,

the capacity of some device addresses is increased from one

I/O device per device address to eight I|/O devices per

device address by using subdevice addressing.

Whenan !/O operation to a device having a subdevice

address is performed, the subdevice must first be selected.

This is accomplished by resetting all subdevices for the

pertinent device and then selecting the subdevice (for

example, refer to the Control Command Data Table,

device address 1). All subsequent I/O microinstructions

for the pertinent device access the selected subdevice.

Devices with subdevice addressing capabilities have device

addresses 1, B, C, D, and E. |
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CTL DA, Command (op code 1): The command data

(bits 8-15 of the microinstruction) is put on bus out

(bits 0-7) for the device defined by the device address

 

  
 

(DA). A control strobe occurs when command datais c

on bus out. -

Control CommandData Table

Device (—

Address Device © «Bits — State
Bits 4-7 Name. 815 sof Bit Definition |

0 Controller 8 0 No action

| é1 a Reset controller errors . am

9 00 Not valid Ce

10_{ / O1 Allow interrupt level changes | |

‘40 “Block interrupt level changes

11 No action

11 0 Disable cycle steal (display off and IN PROCESSlight on)

1 Enablecycle steal (display on and IN PROCESSlight off)

12 0 No action |

1 Not used p Banc UP PROGRAM ~

13 0 State transition, from|BUP ROS Read/write
storage

to |ROS Read/write}| ROS
storage

| 1 No action ~
14 0 No action

1 Not used

15 0 No action

1 Not used

1} -. Nonexecutable 8 0 No action

4 ROS 1 Reserved

a g 0 No action

1 Not used

10 8) No action

1 Not used |

11 0 No action f-

| 1 Not used |

12 0 Reset select APL

1 Select APL

13 0 Reset select BASIC or common

1 Select BASIC or common |

14 0 No action f—

1 No action

15 0 No action

1 Reserved

 

‘Device has subdevice addressing capability. See the |/O microinstructions description under Microinstructions

in this section.
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Control Command Data Table (Continued)

 

 
 

 

Device

‘Address Device Bits State

Bits 4-7 Name 8-15 of Bit Definition

2 Not assigned

3 Not assigned

4 Keyboard and 8 0 No action

control panel 1 Not used

switches 9 0 Reset interrupt

1 No action

10 0 No action

1 Not used

11— 0 Keyboard lock (not used). See Keyboardin this section

1 Enable keyboard interrupt

12 Oo No action

1 Not used

13 0 No action

1 ‘Not used

14 0 Set repeat action function

1 No action

15 0 No action |

1 Disable keyboard interrupt

5 Printer 8 0 Disable (selection) unless bits 9 & 10 & 11 = 110, then

| ROS address bitOon | :

1 Enable (selection) unless bits 9& 10& 11=110,”

then ROSaddress bit 1 off

9& 000 Both motors on (bit 0 = 1 also)

10 & 001 (Select) forms

11 010 (Select) print

011 Not used

100 (Select) not ready interrupt

101 (Select) timer unless 14 & 15 = 00, then allow ROS

addressing enable-disable via bit 0 above

110 ROSaddressing indicator

111 Both motorsoff (bit 0 = 1 also)
12 0 lf9 & 10 & 11 = 001 or 010 select not A

lf9&10 & 11 = 110 ROS address bit 1 on, otherwise

no action

1 Iif9 & 10 & 11 = 001 or 010 select latch A

lf9 & 10 & 11 = 110 ROSaddress bit 1 off, otherwise

| | ROS control

13 0 lf9&10 & 11 = 001 or 010 select not B

lf9& 10 & 11 =110 ROS address bit 2 on, otherwise

no action

1 If9&10 & 11 = 001 or 010 select latch B

lf 9 & 10 & 11 = 110 ROSaddressbit 2 off, otherwise

not used

14 & 00 (Print or forms) go latch or ROS control (14&15=00

15 for all ROS control)

01 (Select) interrupts

10 Reset interrupts

11 (Select) (print or forms) motor latches

Example: Hex 51 = B 01010001 = Disable timer interrupts |

Hex 93 = B 10010011 = Enable forms motor latches not A and not B
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Control Command Data Table (Continued)

 

   

 

Device

Address Device Bits State (—

Bits 4-7 Name 8-15 of Bit Definition

6 Not assigned

7 Not assigned La

8 Expansion Comm Adapter Serial |1/O Adapter

feature’ 8 — 0 Disable timer interrupt Disable timer interrupt

| 4 | Enable timer interrupt Enable timer interrupt

9 0 No action No action

1 Not assigned Not assigned fT

10 0 Select transmit mode Select transmit mode ses:

1 Select receive mode Select receive mode

11 0 No action No action

1 Reset timer interrupt Reset timer interrupt

12 0 No action Select serial |/O adapter

1 Not assigned No action

13 0 No action No action

1 Long space interrupt reset Long space interrupt reset

14 0 Terminal not ready Not SIO received line signal detector

1 Terminal ready SIO received line signal detector

15 0 Disable start bit test Disable start bit test

1 Enable start bit test Enable start bit test

9 Not assigned co

A Not assigned

B! Not assigned

Cc} Not assigned

D! Not assigned

E! Tape unit 8 0 Run
+ 1 Stop

9 0 Forward

1 Reverse

10 0 Data write track select

1 Format write track selecc

11 0 Write :

1 Read {~

12 0 Format track erase

1 Not format track erase

13 0 Data track erase

1 Not data track erase

14 0 Diagnostic mode ir

1 Not diagnostic mode

15 0 Enable interrupt

1 Disable interrupt

1 Device has subdevice addressing capability. See the |/O microinstructions description under Microinstructions

in this section. —
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ontrol Command Data Table (Continued)

 

  

Device

J Address Device Bits State

Bits4-7 Name | — 8-15 of Bit Definition

Fo All 1/O a: ) No action —

1 Reset expansion feature (DA = 8)

9 0 No action

JY 1 Reset tape (DA = E)

10 0 No action

1 Reset keyboard (DA = 4)

11 0 No action

1 Reset printer (DA = 5)

12 0 No action

1 Enable cycle steal for display (unblank display)
° 13 0 No action

1 Reset (DA = B)

14 0 No action

1 Reset (DA = C)

15 - 0 No action

1 Reset (DA = D)

GETA DA, Ry (op code 0): A data byte is transferred

/ from an I/O device designated by DAto the controller on

bus in. The contents of the data register (Ry) have a value

added to it depending on the data received from the

_ device:

Bus In Bits 0 12 3 45 6 7 Quantity Added

11111141 X 0
1111110X 2
111110XX 4
11110XxXxX 6
1110XXxXxX 8
110XXXxXxX A
10XXXXXxX Cc
OXXXXXXxX E

' The Xs are don’t cares.

Bus in is not parity checked on this microinstruction.

‘Get strobe’ is activated on this microinstruction.
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GETB DA, Ry, SM (op code E): A data byteis trans-

ferred from an I/O device designated by DAto a storage

location designated by the storage addressregister (Ry).

The data byte is sent from the device on bus in. The

indirect address in the storageaddress register is modified

after the microinstruction is executed.

Modifier

0 Plus 1

1 Plus 2

2 Plus 3
3 Plus 4
4 Minus 1

5 Minus 2

6 Minus 3

7 Minus 4 |

8,9,A,B No change -

C,D,E,F This is the GETRBinstruction

‘Get strobe’ and ‘op code E’ are activated during this

microinstruction to signal the !/O device that this is a

GETB microinstruction.

C8

1



[R DA, Ry (op code 0): A data byte is transferred

from an I/O device designated by DA,via bus in, to the
low order byte of data register (Ry).

/ The “get strobe’is activated on this microinstruction.

GETR Data Table

 

   

 

Device

y Address Device Bits State

Bits 4-7 Name 8-15 of Bit Definition

0 Controller Not used

4 Nonexecutable Use two GETB microinstructions to get even-odd bytes

/ ROS 8 ROSdata bytebit 0 |
oe, | 9 ROSdata byte bit 1

10 ROSdata byte bit 2
11 ROS data byte bit 3

12 ROS data byte bit 4

13 ROS data byte bit 5

14 ROS data byte bit 6

15 ROS data byte bit 7

2 | Notassigned

y,

4 Keyboard and 8 0 Keyboard data bit 0

| control panel 1 Not keyboard data bit 0

/ switches 9 0 Keyboard data bit 1

1 Not keyboard data bit 1

10 0 Keyboard data bit 2

1 Not keyboard data bit 2

11 0 Keyboard data bit 3

1 Not keyboard data bit 3

12 0 Keyboard data bit 4

1 Not keyboard data bit 4

13 0 Keyboard data bit 5

1 Not keyboard data bit 5

14 0 Keyboard data bit 6

1 Not keyboard data bit 6

15 0 Keyboard data bit 7

1 Not keyboard data bit 7 -

! Device has subdevice addressing capability. See the I/O microinstructions description under Microinstructions

in this section.

y
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GETR Data Table (Continued)

 

   

Device

Address Device Bits State

Bits 4-7 Name 8-15 of Bit Definition

5 Printer If Ry is even, status byte A

8 Print emitter latch 3

9 Print emitter latch 2

10 Print emitter latch 1

11° Wire check or not ready

12 Forms emitter B
13 Forms emitter A

14 Not end of forms

15 Left margin switch or not ready

If Ry is odd, status byte B |

8 _ Print motor latch B (O = not B)

9 Print motor latch A (0 = not A)

10 Print emitter interrupt

11 Not ready interrupt

12 Forms motorlatch B (0 = not B)

13 Forms motorlatch A (0 = not A)

14 Not used

15 1 or 3 ms timer interrupt

6 Not assigned

7

8 Expansion Comm Adapter Serial 1/O Adapter

feature Not used Not used

Q Not used

A ”
gl

Cc}

D*
El " . Tape unit 8 Tape read data in 0

— 9 Tape read data in 1

10 Tape read data in 2

11 Tape read data in 3

12 Tape read data in 4

13 Tape read data in 5

14 Tape read data in 6

15 Tape read data in 7

F All 1/0 Not used

 

1 Device has subdevice addressing capability. See the |/O microinstructions description under Microinstructions

in this section.
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GETRB DA, Ry (op code E): A data byte is transferred

from an I/O device designated by DA,via bus in, to the

low order byte of the register Ry.

If DA = 0, the microinstruction is SHFTRor ROTR.

‘Op code E’is activated on this microinstruction but |

‘get strobe’ isnot. (Modifier C, D, E, or F selects GETRB.)

GETRBData Table

 

   

Device

Address Device Bits State
Bits 4-7 Name 8-15 of Bit Definition

0. Controller See SHFTR and ROTR microinstructions

1} Nonexecutable Use two GETRB microinstructions to.get even-odd bytes

| ROS 8 . Addressbits 0/8

9 Address bits 1/9

10 Address bits 2/A

11 | Addressbits 3/B
12 Address bits 4/C

13 Address bits 5/D

14 Address bits 6/E
i5 a Address bits 7/F

2 Not assigned
3 iz vv

4 Keyboard and 8 Not used ©

control panel 9 0 APL switch on

switches 1 BASIC switch on

10-15 Not used

5 Printer Not used

Not assigned

8 Expansion - Comm Adapter Serial 1/O Adapter

feature 8 Not used Not used

9 Clear to send Clear to send

10 Data set ready Data set ready

11 Timer interrupt Timer interrupt

12 Long space interrupt Long space interrupt

13 Not used Not used

14 Not used Not used

Received data bit

 

15 | Received data bit
 

1 Device has subdeviceaddressing capability. See the I/O microinstructions description under Microinstructions in this section.
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GETRB Data Table (Continued)

 

  

Device

Address Device Bits State

Bits 4-7 Name 8-15 of Bit Definition

9 Not used
A ” "

B! ” “

Cc} ”“ wo

Di ” "

E} Tape unit 8 1 End of tape (EOT)
9 1 No DA E response

10 1 Select magnet active (drive running)

11 1 Cartridge in place

12 1 Erase active (either channel 0 or 1)

13 1 Source active (LED and erase coils OK)

14 1 File protect (do not write)

15 0 Beginning of tape (BOT)

F All 1/0 Not used

1 Device has subdevice addressing capability. See the I/O microinstructions description under Microinstructions

in this section. |
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P 3DA, Ry, M (op code 4): A data byte from storage

(indirectly addressed by the storage address register Ry)

is sent, via bus out, to the device designated by DA.

The indirect address in the storage address register (Ry)

is modified as follows: | | a 7

Modifier

/ oO Plus 1

1 Plus 2

2 Plus 3

3 Plus 4

4 Minus 1

5 Minus 2

y 6 Minus 3

oo 7 Minus 4

Greater | No change

than 7

‘Put strobe’ is active on this microinstruction to signal

the device that this is a PUT microinstruction.

PUTB Data Table

 

  

evice oO, |

Address Device Bits State

its 4-7 Name 8-15 of Bit Definition

7
0 Controller Not used

1? Nonexecutable Halfword address (two consecutive PUTB microinstructions)

ROS 8 ROShalfword address bit 0/8

9 ROShalfword address bit 1/9

10 ROS halfword address bit 2/A

11 ROShalfword address bit 3/B

12 ROS halfword address bit 4/C

13 ROS halfword address bit 5/D

14 ROS halfword address bit 6/E

15 ROShalfword address bit 7/F

2 Not assigned

3 Not assigned

4 Keyboard and Not used

panel switches

 

 

1 Device has subdevice addressing capability. See the !|/O microinstructions description under Microinstructions

in this section. |
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PUTB Data Table (Continued)

 

   

 

Device

Address Device Bits State a

Bits 4-7 Name 8-15 of Bit Definition

5 Printer 8 Print data bit O

9 Print data bit 1

10 Print data bit 2

11 Print data bit 3 —

12 Print data bit 4 —

13 Print data bit 5

14 Print data bit 6

15 Print data bit 7

Not assigned

7 Not assigned f—

8 Expansion Comm Adapter Serial |/O Adapter

feature 8 0 ~ No data on ‘xmit data’ line No data on ‘xmit data’ line

1 Data on ‘xmit data’ line Data on ‘xmit data’ line

9 0 Not Used Not used

1 Not used Not used

10 0 Not used Not used

1 Not used Not used ~

11 0 Not used No action

] Not used Allows ‘request to send’ to be

changed

12 6) Not used Resets request to send

1 Not used Sets request to send | {i

13 0 No action No action

1 Allows rate data to be loaded Allows rate data to be loaded

14 0 No action No action

1 Ratedata Rate data
15 0 134.5 bps? Not used

1 300.0 bps’ Not used

9 Not assigned

A a
B2

C2

D2

E? Tapeunit 8-9 Not used fr

10 0 Byte mode

1 Bit mode

11-13 Not used

14 0 First transition

1 ~ No action

15 0 + serial write data out fo

1 No action

F All 1/O Not used

J Expansion feature card, P/N 1607004, uses bits 8 and 15 only. Bit 15 is not used by later expansion feature cards (see bits 13 and 14). Cc

Device has subdevice addressing capability. See the |1/O microinstructions description under Microinstructionsin this section.
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_ etch and Store Microinstructions:

| LDBI, Rx, Ry, M (op code 6): The byte of data at the

storage location designated by the address register (Ry) is

read into the low order byte of the data register (Rx).

Then the address in.the address register (Ry) is modified |

as shown bythefollowing chart:

Modifier

0 Plus 1 is added to the contents of Ry.

1 Plus 2 is added to the contents of Ry.

2 Plus 3 is added to the contents of Ry.

3 Plus 4 is added to the contents of Ry.

4 Minus 1 is subtracted from the contents of Ry.

5 Minus 2 is subtracted from the contents of Ry.

6 Minus 3 is subtracted from the contents of Ry.

7 Minus 4 is subtracted from the contents of Ry.

Greater Ry — No change.
than 7

LDHD Rx, ADDRESS(op code 2): A halfword from the
location defined by the halfword address is read into the

data register (Rx).

DHI Rx, Ry, M (op code D): The halfword located at

the address in the address register Ry is read into the data

register (Rx). Then the address in the address register (Ry)

is modified as shown by the chart following the LDBI

microinstruction.

STBI Rx, Ry, M (op code 7): The low order byte in the

data register (Rx) is stored in the location designated by

the address register (Ry). Then the address in the address

register is modified as shownby the chart following the

LDB! microinstruction. |

STHD Rx, ADDRESS(op code 3): The halfwordin the

data register (Rx) is stored in the location at the halfword

address defined by bits 8-15 of the microinstruction.

STHI Rx, Ry, M (op code 5): The halfword in the data

register (Rx) is stored at the location specified by the

_address register (Ry). Then the address register (Ry) is

modified as indicated in the chart following the LDBI

_ microinstruction.

Register Operation Microinstructions:

HTL Rx, Ry (op code 0): The high order byte of register

Ry is moved to the low order byte of register Rx. Register

_ Ry is not changed unless Ry and Rx are designated as the

same register. (702 > C)

LTH Rx, Ry (op code 0): The low order byte of register

Ry ts moved to the high order byte of register Rx. Register

Ry is not changed unless Ry and Rx are designated as the

same register. (//?top = D)

MOVE Rx, Ry (op code 0): The halfword in register Ry |

is moved to register Rx and Ry is not changed. (*7#2 = #)

MVM1 Rx, Ry (op code 0): The halfword in register Ry

is moved to register Rx and the Rx is decremented by 1.

Register Ry is not changed. /*72.2 =)

MVM2 Rx, Ry (op code 0): The halfword in register Ry

is moved to register Rx and then Rx is decremented by 2.

Register Ry is not changed. (7,09: 2)

MVP1 Rx, Ry (op code 0): The halfword in register Ry
is moved to register Rx and then Rx is incremented by one.

Register Ry is not changed. (479.2 = 2)

MVP2 Rx, Ry (op code 0): The halfword in register Ry

is moved to register Rx and then Rx is incremented by 2.

Register Ry is not changed. / eo» 3)

Logical Register Microinstructions:

AND Rx, Ry (op code 0): The low orderbyte ofregister

Ry is ANDed with the low order byte of register Rx and

the results are placed into the low order byte of Rx.
(TIED? SD

CLRI Rx, MASK (op code 9): The 1 bits in the mask

(8-15 of the microinstruction) set the corresponding bits

In the low order byte of register Rx to 0. Zeros in the

mask have no effect on register Rx.

EMIT Rx, DATA (op code 8): The data (bits 8-15 ofthe
instruction) is put into the low order byte of register Rx.

ORB Rx, Ry (op code 0): The low orderbyte ofregister

Ry is ORed with the low order byte of Rx and the results

are placed into the low order byte of Rx. #27 > G}
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ROTR Ry, M (op code E): (Device address [DA] = 0) ADDS2 Rx, Ry (op code 0): The low order byte of register

Ry is added to the high order byte of register Rx and the

 

Modifier results are placed into the low order byte of Rx. The high co

order byte of Rx is set to hex OO if there is a carry. The

D The bits of the low order byte of register Ry » high order byte of Rx is set to hex FF if there is no carry.

are shifted one position to the right and (10D =~ B)
bit 7 of the low order byte is placed into SUB Rx, Ry (op code 0): The low order byte of register
bit O of the low order byte. Ry is subtracted from the low order byte of register Rx

and the results are placed into the low order byte of Rx. ro

E The bits of the low order byte of register Ry Any resulting borrow is subtracted from the high order byte

are shifted three positions to the right and == ofRx. (1100 = 7} . =
the spill bits are placed in the high order bits

of the low order byte of Ry. SUBI Rx, DATA (op code F): The data (bits 8- 15of the
microinstruction) BLS. 1 is subtracted from the data in

F The bits in the low order byte of Ry are register Rx and the result is stored in Rx. | x

shifted four positions to the right and the 2,6, FO 25 Ra - 1€FF e Me
—_—L

spill bits are placed in the high orderbits of 26 RO.—Fe S §

the low order byte of Ry. Jump Microinstructions: A jump microinstruction tests for

a condition and jumps over (skips) the next sequential

SETI Rx, MASK (op code B): The 1 bits in the mask microinstruction if that condition is met. If the jump

(8-15 of the microinstruction) set the corresponding bits in| © conditionisnot met, the microinstruction following the
the low order byte of register Rx to 1. Zeros in the mask jump microinstruction is executed and the address of the

have no effect on register Rx. jump microinstructionplus 4 is stored in register for use asa

| | return address in case thenext sequential microinstruction

SHFTR Ry, 1 (op code E): (Device address [DA] = 0) (after the jump microinstruction) branches to a subroutine.

The bits in the low orderbyte of register Ry are shifted to

the right one position and bit 0 of the low order byte of Ry JALL Rx (op code C): If the low order byte of register Rx
is set to the value of bit 7 of the high order byte of Ry. The is hex FF, a jump occurs. Register Ry is not used. The f
low order bit of Ry is shifted out of Ry and hencelost. jump modifieris 4. .

XOR Rx, Ry (op code 0): The Loy OL byteof Ryis JALLM Rx, Ry (op code C): If the low order byte of  
exclusive ORed with the low order byteof Rxand the result register Rx has a 1 bit at every position that the low order
is placed in the low order byte of Rx. f*7s2 >=#) byte of register Ry has a 1 bit, a jump occurs. Bits equal

7 to O in Ry are not tested in Rx. The jump modifieris 5.

Arithmetic Register Microinstructions: JEQ Rx, Ry (op code C): If the low order byte of register
oo Rx equals the low order byte of register Ry, a Jump occurs.

ADD Rx, Ry (op code 0): The low order byte of register The jump modifieris 2.
Ry is added to the low order byte of register Rx and the

results are placed into the low order byte of Rx. Any JHAM Rx, Ry (op code C): If the high order byte of
resulting carry is added to the high order byte of Rx. register Rx has a1 bit in every position that the low order |

MOO f) byte of register has a 1 bit, a Jump occurs. Bits equal to 0 f

ADDI Rx, DATA (op code A): The data (in bits 8-15 of in register Ry are not tested in register Rx. The jump

the microinstruction) plus 1 is added to the datain modifier is 7.
register Rx and the result is stored in register Rx.

JHE Rx, Ry (op code C): If the low order byte of

ADDS1 Rx, Ry (op code 0): The low order byte of register Rx is greater than or equal to the low order byte .

register Ry is added to the high order byte of register Rx | of register Ry, a jump occurs. The jump modifieris 9. Cc

and the results are placed into the low order byte of Rx. :

The high order byte of register Rx is set to hex O01 if there JHI, Rx, Ry (op code C): If the low order byte of
register Rx is greater than the low order byte of registerisacarry. fev rH: 4 >

Ry, a jump occurs. The jump modifieris 8.



w/

. Rx, Ry (op code C): If the low order byte of register

_Rx is not equal to the iow order byte of register Ry, a

jump occurs. The jump modifieris A.

JHSNM Rx, Ry (op code C): If the high order byte of

register Rx hasa O bit at every position that the low order

byte of register Ry has a1 bit, ajump occurs. Bits equal

to Oin Ry are not tested in Rx. The jump modifieris F.

JLE Rx, Ry (op code C): If the low order byte of

register Rx is less than or equal to the low order byte of

register Ry, a jump occurs. The jump modifieris 0.

JLO Rx, Ry (op code C): If the low order byte of

register Rx is less than the low order byte of register Ry,

‘jump occurs. The jump modifieris 1.

JNO Rx (op code C): If the low order byte of register

Rx is 0, ajump occurs. Register Ry is not used. The

jump modifier is 3.

JNOM Rx, Ry (op code C): If the low order byte of

register Rx has a O bit at every position that the low order

byte of register Ry has a 1 bit, ajump occurs. Bits equal

to Oin Ry are not tested in Rx. The jump modifieris 6.

JSB Rx (op code C): If the low order byte of register

Rx is not hex 00, a jump occurs. Register Ry is not

used. The jump modifieris B.

JSM Rx, Ry (op code C): If the low order byte of register

Rx has a 1 bit at every position that the low order byte of

register Ry has a 1 bit, ajump occurs. Bits equal to 0 in Ry

are not tested in Rx. The jump modifieris E.

JSN Rx (op code C): If the low order byte of register Rx

is not hex FF, a jump occurs. Register Ry is not used. The

jump modifier is C.

JSNM Rx, Ry (op code C): If the low order byte ofregis-

ter Rx has a O bit at every position that the low order

byte of register Ry has a1 bit, ajump occurs. Bits equal

to Oin Ry are not tested in Rx. The jump modifieris D.
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/ Glossary _

adapter: A hardware device that connects two channels on

the same computing system or on different systems

Y address label: One or more characters used to identify an

address in a computer program

alphameric keys: That part of the keyboard that resembles

a typewriter keyboard

ALU: Arithmetic logic unit

APL: ‘A programming language

ATTN: Attention

BASIC: Beginnersall-purpose symbolic instruction code

BCD: Binary coded decimal

ts per second: Communication line transmission rate

BOT: Beginning of tape

bps: Bits per second

BUP: Bring up program

CC1: Character count 1

CMD: Command key

control unit: That portion of the A1 board in the 5100 that

contains the controller, portions of the base I/O card, and

all storage. The control unit contains microinstructions and

the logic necessary to execute them

controller: The microinstruction processor within the 5100

Portable Computer

‘CRC: Cyclic redundancy check

CRT: Cathode ray tube

cyclic redundancy check: An error check. Counting of the

sits on a record |

Appendix D

DA: Device address

DCP1: Diagnostic control program 1

DCP2: Diagnostic control program 2

EC: Error code

EOT: End of tape

executable ROS: Contains microinstructions that can be

executed directly by the controller

flags: A character or bit that signals a condition to a pro-° ~

gram, such as an 1/O error. A record on the format track

that provides positioning and timing information for records

on the data track |

flyplate: The pad on the bottom of a keyboard key module.

Whena keyis pressed, the flyplate raises and the capacitive

change indicates to the keyboard printed circuit that the key

is pressed oo

FRU: Field replaceable unit

header record: A record containing identifying information

pertaining to a group of records that follow

hex: Hexadecimal

1/O: Input/output

1/O interface port: A removable panel located on the back

of the 5100 that contains the signal and power connectors

for attaching |/O devices

IAR: Instruction address register

IMF: Internal machine fix

interpreter: A computer program stored in ROS that con-

trols execution of BASIC and APL instructions

interval timer: Measures the time between clock pulses com-

ing from the read head

IOCB: Input/output contro! block

IR: Incident report.

ITPS code: Internal teleprocessing system code

Appendix  D-1

 



jackshaft: A mechanical device in the tape unit that trans-

fers motion from the motor(via a belt) to the spindle

KBD: Keyboard’

kVA: Kilovolt amperes

LED: Light emitting diode

logical record: A group of data independentofits physical

location

loop: A group of instructions that are executed repeatedly

LWR: Loop write read

MAP: Maintenance analysis procedures

MDI: Maintenance and diagnostics integrated

MHz: Megahertz

ms: Millisecond

nonexecutable ROS: Contains microinstructions that are

first loaded into read/write storage and executed from there

ns: Nanosecond

NTF: No trouble found

numeric keys: That portion of the keyboard that resembles

a calculator keyboard

PC: Printed circuit

PC board: A printed circuit board consists of electrical

circuits mounted on a boardto distribute signals and voltages

PG: Parity generator

PH: Polarity hold

PLFP: Print line failure position

POR: Power onreset

poweron reset: A signal occurring during power up, used

to reset all circuits to an operational starting point

PTX: Phototransistor

RDDR: Read data deserializer register

RDR: Read data register

D-2

read only storage: A storage whose contents are not changed

by computerinstructions

record: A group ofrelated data items

ROS: Read only storage

RRA: Remove,replace, adjust

SA: Status byte A

SAR: Storage address register |

SB: Status byte B

scroll: Move data on the display screen up or down

SDR: Storage data register

spindle: A mechanical device in the tape unit for transfer-

ring motion from the jackshaft pulleys to the cartridge cap-

stan

steps: An offset that occurs in a reel of tape when exposed

to extreme temperature drops

supervisor: That part of the control program that coordi-

nates the use of resources and maintains the flow of processor

operations

syne: Synchronize or synchronous

syntax: Structural rules of a programming language

truncate: To stop an operation at a specified point

TS: Test status

TSR: Transistor switching regulator

TTL: Transistor-transistor logic

TV monitor: An external display assembly that displays the

same information as the 5100 5-inch display screen

typamatic: A keyboard signal generated by the repeat action

keys when held down for more than 700 ms

video: Information relating to or used in receiving an image

on the display screen

work area: A storage location reserved for intermediate use

in programming |

f
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‘ap connector: A communications adapter feature tool

_ that allows testing of transmit and receive signals without

attaching to a remote device .

2-code: The code used by the APLinterpreter stored in
APL ROS |

tus: Microsecond
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A block 5-5
AAAA timer interrupt rate 3-42

ac box 2-3
FRUs 2-10

wiring 5-58

ac capacitor 2-10

block 5-5

DOT block 5-8

ac capacitors 4-47

ac power box 4-47

ac voltage distribution 2-49,5-58

(new style) 2-52,5-59

(old style) 2-51,5-58
acceleration test 3-30

acceleration test for customer media 3-32

active line levels 5-4

adapters

base |/O adapter 4-5

control ROS 4-11

display adapter 4-5

executable ROS 4-9

nonexecutable ROS 4-9

ROS = 4-5,4-9

ADD C-16

ADDI C-16

address lines 5-12

ADDS1 C-16

ADDS2 C-16

adjusting the ring magnets 2-35

adjustments |
cartridge stops 2-24

jackshaft housing 2-22

locking wheel assembly 2-25

motor pulley 2-26
select magnets 2-21

tape switch assembly 2-18

all keys assembly 2-7

alphameric keys 2-3

alter read/write storage 3-6

ALU 4-11,5-13

amplifier 5-5

analog OR 5-9

AND C-15,5-5

ANO block 5-9

APL 4-3

ROS cards 5-18,5-19

Supervisor card 5-33 »

APL/BASIC switch 2-15

APL data areas

APL floating point 6-10

AR block 5-5
arithmetic register

microinstructions C-16

automatic repeat keys

(see repeat action keys)

- Index

auxiliary tape
adapter card 5-50

control card 5-53

1/O cable 5-47

assembly 2-56

interface cable 5-52 —

internal cable 5-54

unit 2-13

ac terminal block 2-13

ac voltage distribution 2-56,5-60 .

ac wiring 5-60

adapter card 2-13

Al board 2-56

Al board pin locations . 2-56

Capacitors 2-59

fan 2-13

1/O interface port 2-13,2-56 ©

logic board 2-13

power on light 2-13

power on-off switch 2-13

specifications B-4

wiring 2-59

auxiliary tape diagnostic routines 3-24

auxiliary tape MDI 3-23 -

average velocity test 3-30
A1 board 2-3,2-9,2-14,2-28,2-37

card locations 5-3

dc voltage distribution 5-57

signal cable locations 5-3

voltage pins 5-57

A1 power connector pin locations 2-58

Al power connector pins 2-56

A2 card 5-15

A2 signal connector pins 2-57
A3 signal connector pins 2-57 .

base 1/O 4-21
base |/O adapter 4-5

base !/O card 5-22

base plate 2-7

BASIC 4-3

check points 2-41

program checkpoints 2-41

ROS cards 5-18,5-19

BASIC/APL switch 2-38

BASIC/APL switch service check 2-38

BASIC data areas 6-3

BASIC program, example 4-6

BCD conversion 2-42

bezel 2-24

Index X-1  



BOT holes 2-31

BOT markers 4-31

brake arm 2-5

brake arm spring 2-5

branch 3-8:

executable ROS 3-9

halt 3-9

read/write storage 3-9

brightness adjustment 2-34

brightness control 2-15,2-38

brightness control service check 2-38

bring up halt conditions 3-5

bring up program 3-4,4-12

bring up program routines 3-4
bundling 5-12
bus in check C-1

bus out check C-1

bus out parity check 4-35

B2 card 5-16

B2 card pins 2-55

cable connector locations 2-14

cable connector names 2-14

cable locations 5-3

calibrate the meter 2-47

call function, DCP1 3-9

capstan 2-31

card auxiliary tape unit adapter 2-13

card locations 2-14

card names 2-14,5-3

card select lines 4-20

cards, tape control 2-5

cartridge capacity 4-25

cartridge in place switch 2-5

cartridge stops 2-24

adjustment 2-24

service check © 2-24
CE diagnostic cartridge EC number 3-15

CE diagnosticerror codes 3-44,3-44

CE meter calibration check 2-47

CE probe A-3

CE switches . 3-3

channels — 4-5
check system and diagnostic error

code 3-34

clock ring 5-12

CLRI C-15

CMD 0 3-10 -

CMD 1 3-10
CMD 2 3-12

CMD 3 3-12

CMD 4 3-12

CMD 5 3-12

CMD 8 3-12

CMD 9 3-13
comm adapter/serial 1/O adapter program and

diag routines 3-39

command CTL C-4

command IOCB 6-16

command IOCB format 6-16

common block 5-10

X-2

communications

card 5-16
bus out check C-1

DA check C-1

signal cable 2-54

communications adapter 4-3,4-48

communications adapter connector 2-49

communications/serial |1/O MDI 3-23

communications/serial 1/O signal

cable 2-54

communications wrap connector 2-54,3-40

control

card 5-26
command data table C-4

lines 4-45

panel 2-3,2-6

unit 2-3

Al board 2-4

control panel switches 2-34

contro! ROS 4-11

control strobe 4-13

control unit 4-9

contro] unit to tape unit data flow 4-22

control vector 6-7

control vector table 6-7

controller 4-5,4-9,4-12,4-13

error checking

address check 4-14

address check, auxiliary tape 4-14

address check, expansion feature 4-14

address check, printer 4-14

address check, ROS adapter 4-14

bus in error 4-14

bus out parity check 4-14

bus out parity check, auxiliary

tape 4-14

bus out parity check, expansion

feature 4-14

bus out parity check, printer 4-14

bus out parity check, ROS

adapter 4-14

read data error 4-14

interrupts 4-12

operation 4-12

controller and channels 4-5

controller card 5-26

controller data flow 4-11

copy individual files 3-13

counter 5-11

cover cleaning B-1

covers 2-16

CPU

(see controller)

CR block 5-10

CRC errors 4-32

cross connectors 2-4

CRT

(see display)

CRT buffer 6-5

CRT yoke 2-35

CTL command C-4



‘s
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sustomer error code

descriptions 3-45

tape 3-45

cartridge not inserted 3-45

cyclic redundancy check error 3-45

diagnostic errors 3-47

end of data 3-45 |

end of file 3-45

file protect 3-45

physical end of tape 3-46

records or files out of sequence 3-45

specified file number cannot be

found 3-46

specified subdevice not attached 3-46

Status error 3-45

tape unit not ready 3-46

time-out 3-45

5103 printer 3-46

‘end of forms 3-46

forms step time-out 3-46

incorrect print emitter sequence 3-46

missing print emitter pulses 3-46

overspeed error 3-47

printer not attached 3-46

printer not ready 3-46
timer interrupt time-out 3-47

undefined interrupt 3-46

wire check 3-46

customer error code holder 2-16

customer error codes

(see error codes) |
customer support tape
(see PATCH or )PATCHin reference manual)

cycle steal control lines 4-5,4-41

cycle stealing 4-20

cyclic redundancy check 4-37

cyclic redundancy check error 3-45

C2 card 5-18

C4 card 5-18

DA check C-1

data areas 6-3

data bus in 4-5

data bus out 4-5

data flow 4-4

data flow example 4-6

data record 4-30

data set cable 5-41

data set connector pins ~~ 2-55

data table

ac box 2-10

control command C-4

GETR C-9 ,

GETRB.~ C-11

PUTB C-13

data tables C-3

dc power cable 2-9

dc voltage distribution 5-55

dc voltage tolerances 2-50

dc voltages 2-50

DCD block 5-8

DCP1 3-6

DCP1 diagnostic mode 3-8
exit from 3-8

functions 3-8

branch 3-8

branch display formats 3-9

call 3-9

valid input keys 3-9

to enter 3-8 | |

DCP1 normal mode 3-5

DCP1 normal mode functions 3-6

alter 3-6

alter display format 3-6

display 3-6

display format 3-6

valid input keys 3-7

DCP2 option menu 3-15

deceleration test 3-30

decimal to hex A-5

decoder 5-8

DET block 5-9

detector 5-9 “

device address decode 4-11

device address lines chart 4-21

diagnostic cartridge

(see CE diagnostic cartridge) So
diagnostic control program 1(DCP1) 3-5 |
diagnostic control program 2 (DCP2) 3-14 .

loading DCP2 3-15 wo

diagnostic program routines 3-24

diagnostic programs 3-4

bring up 3-4 a
ROS resident 3-4 |
tape resident 3-4

diagnostic routines 3-24

diode 5-10

display 2-3

adapter 4-40

adapter |/O lines 4-40

cycle steal control lines 4-41

display unit !/O lines 4-40

read/write storage !/O lines 4-41

and control pane! cable 2-15,5-43

and control panel signal cable 2-37

capacity 4-39

card 5-34

controls and indicators 4-39

display counters 4-42

display screen example 4-42

hex registers 2-40

introduction 4-39

keys -4-39

backspace 4-39

delete 4-39

forward space 4-39

insert 4-39

scroll down 4-39

scroll up 4-39

lights 4-40

in process 4-40

process check 4-40

pc board 2-6

pc board connector 2-6,2-15

registers switch 2-15,2-38

registers switch service. check 2-38

signals 2-6

socket pin assignments 2-37

Index X-3



display (continued)

switches 4-39
BASIC-APL 4-40

brightness 4-40

display registers 4-40

L32-64-R32 4-39

power on-off 4-39

restart 4-40

reverse display 4-40

TV monitor 4-39

unit 2-6

video pattern 4-43

display adapter = 4-5,4-40.

display card 5-34 oe

display centering adjustments 2-35

display controls and indicators 4-39

display data flow diagram 4-7

display format 3-44

hardware error code 3-44

display horizontal adjustments 2-36

display raster adjustments

brightness 2-34

centering 2-35
- focus 2-34

horizontal 2-36

vertical 2-36
video contrast 2-34

display read/write storage 3-7

display screen buffer 4-7

display screen height adjustment 2-36

display screen sharpness 2-34

display screen width adjustment 2-36

display unit 1/O lines 4-40

display vertical adjustments 2-36

dot OR 5-8

early warning holes 2-31

EMIT C-15

EOT :

holes 2-31.
hardware stop test 3-33

markers 4-31

erase coils open test 3-35

error checking C-1,4-14

error codes: 3-44

error determination 3-23

error indicators 3-3

error messages 3-3

error reporting - 4-38

even 5-6

EVEN block 5-6

even count 5-6

exclusive OR 5-8

executable ROS C-17,4-5,4-9,4-15

cards 5-33

executable ROS addresssing 4-16

executable ROS cards 5-33

executable ROS routines 4-17

exit from DCP1 3-6

expansion feature 4-3,4-48

expansion feature card 4-5,5-16

E2 card 5-20

x4

fan 2-4,2-9

motor 2-9

wiring 2-51

features 4-48

communications adapter 4-48
expansion feature 4-48

IBM 5103 printer 4-48

IBM 5106 auxiliary tape unit

error codes 4-48

error detection and FRU

isolation 4-48

serial 1|/O adapter 4-49

FF block 5-7

FFFF timer interrupt rate 3-42
file protect switch 2-5

file type assignment chart 4-29

finding |OCBs for BASIC 6-4

finding shared variables 6-6

FL block 5-6

flip-flop 5-6

flip latch 5-6

floating point conversion example

flyplate 2-7,2-45

and reverse select magnet

adjustment 2-21

service check 2-21

magnet 2-5

adjustment 2-21

service check 2-21

replacement 2-45

spring 2-45
focus adjustment 2-34

format record 4-28

format record illustration 4-28

forming flyplate spring 2-45

forming keystem ears 2-45

forward tape motion 4-32

front cover 2-16

fuse F1 wiring 2-51

fuse holders 4-47

F1 fuse 2-10

F2 card 5-22

general logic probe A-3

get strobe 4-13

GETA C-7

GETB C-8

GETR C-9

GETR data table C-9

GETRB C-11

GETRB data table C-11

G2 card 5-26

4-48

YW



halt codes 3-3

hardware error codes 3-44

header record 4-29,4-32

header record illustration 4-29
hex numbering A-4

hex registers 2-40 |
hex to decimal A-5

horizontal linearity sleeve 2-35
how to find the !/O buffer in APL 6-13

how to use the MAPs 1-3,1-4

how to use the 5100 ML 1-3

HTL C-15

H2 card 5-33

H4 card 5-33

1/0
and diagnostic card 5-33

cable assembly connector 2-54

cable driver card 5-15
interface port 2-9

LED 2-15

microinstructions C-3

1/O buffer 6-8

APL floating point 6-10

conversion example 6-11

table 6-10

interchange format 6-9

internal format 6-9

internal format table 6-9

printer format 6-9

\/O buffer area 6-6

1/O cable driver 4-5

1/O control routines 4-5

1/O data flow control 4-13

1/O device address bus 4-5
1/O interface port 2-49

1/O operations 4-9

1/O supervisor 4-5

IBM data cartridge 4-25

IBM 5100 portable computer data flow 4-4

IBM 5100 portable computer overview 4-5

IBM 5103 printer 4-48

IBM 5106 auxiliary tape unit 4-48

IMF(s)  6-3,6-5

input buffer 6-5 .
input/output contro! blocks 6-16

_ interchange format 6-9
internal format 6-9

internal format table 6-9

interrupts 4-12

inverter 5-5

IOCB~—s«- 6-16

IOCB chart for BASIC 6-4

J connectors 5-58

jackshaft housing 2-5,2-22

adjustment 2-22

service check 2-22

JALL C-16

JALLM C-16

JEQ C-16 |

JHAM C-16

JHE C-16

JHI C-16

JHL C-17

JHSNM C-17

JLE C-17

JLO C-17

JNO C-17

JNOM C-17

JSB C-17

JSM C-17

JSN C-17

JSNM —C-17
jump microinstructions C-16 —
J2 card 5-34

key

codes 2-42

module 2-7,2-44

installation 2-44

removal 2-44

key codes 2-42

keyboard 2-3,2-7,2-8,4-45

adapter 4-45

base plate 2-7

bring up program 4-46

cable 5-44

cleaning 2-43

code translation 4-46

disassembly 2-43

end seals 2-7

error checking 4-46

hex code 2-42

insulator 2-7

interrupts 4-45

“introduction 4-45

keys 2-42

lock function 4-45
operation 4-45

pc board 2-7,5-47

removal 2-43
repeat action function 4-46

signal cable 2-7,2-46

signal cable chart 2-7

stuck key test 4-46

typamatic function 4-45

keyboard data flow diagram 4-6
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keyboard input 6-3,6-5

CRT buffer 6-3

work area 6-3

keyboard IOCB 6-19

keyboard IOCB format 6-19

keytop 2-7°

lamp test 2-38

LDHD C-15
LDHI 2-30

LED 2-5

LED-PTX assembly 2-5

removal 2-33

replacement 2-33

LED-PTX assembly installation 2-33

left margin timing test 3-39
line

filter 2-10

~ filter wiring 2-51

polarity 5-4

symbols 5-4

line cord 4-47 —
line filter 4-47

load command 4-24

load DCP1 3-6

load DCP2 3-13

load mark holes 2-31

loaded dc voltages 2-50

loading DCP2 3-15
loading instructions, 890 diagnostic

sections 3-23
loading MDI sections 3-16

locations

Al board 2-14

control unit 2-4

5100 functional units

ac box 2-3
alphameric ‘keys 2-3

Al board ~ 2-3

control panel 2-3

control unit 2-3

display ~ 2-3

keyboard 2-3 .

numeric keys 2-3

power supply 2-3

run switch 2-3

step switch 2-3

tape unit 2-3
locking wheel 2-5
locking wheel assembly adjustment 2-25

logic block line symbols 5-4

logic board 2-9

logic probe A-3°

logic symbols 5-4

long space interrupt 3-39

long space interrupt, tests for 3-40

loop on op codetest 4-17

loop on read/write storage content test 4-17

X-6

loop on ROS CRC and sequencetest 4-17

loop on ROS read back test 4-17

loop tests

Op code 3-12

read/write storage 3-12

ROS address 3-12

ROS read CRC 3-12
loop write read 3-25

loose tape rewind 2-30

LTH C-15

L32-64-R32 switch 2-15,2-38

L32-64-R32 switch service check 2-38

MAP

actions 1-5

engineering change numbers 1-6

examples 1-4

external exit points 1-6

instructions 1-5

internal exit points 1-6

off page referencing 1-5

on page referencing 1-6

organization 1-3

bring up and process check 1-3

machine checkout 1-3

MDI MAPs 1-3

start MAP 1-3

5100 device MAPs 1-3

5103 device MAPs 1-3

5106 device MAPs 1-3

questions 1-6

reference numbers 1-6 ©

step numbers 1-5

MAPs and diagnostics integrated (MDI) 3-16

mark command 4-24

matrix 5-9

MDI 3-16

display format 3-17

display replies 3-19

back 3-19

option 3-19

- trace 3-19

loading 3-16

loop on MDI 3-22

loop on path 3-22

message displays 3-18

options 3-20

loop on MDI 3-20

loop on path 3-20

loop on step 3-20

loop until no 3-21

loop until blank 3-21

loop until different 3-21

loop until yes 3-21

mode 3-20

next step no. 3-20

path start no. 3-21

path stop no. 3-21

stepping and looping 3-21

returning control 3-19

subsections 3-23

890 diagnostic sections 3-23



MDI display 3-17

MDI display replies 3-19
MDI message displays 3-18

MDI subsections 3-23

memory

(see read/write storage) —
messages 6-3 :
meter calibration check 2-47

microcode trouble report 6-27

microinstruction

mnemonics C-2

modifiers C-2

store C-15 ,
microinstruction fetch switch 4-13

microinstruction processing 4-13

microinstructions C-1,C-16,4-14

ADD C-16

ADDI C-16

ADDS1 C-16

ADDS2 C-16

AND C-15

CLRI- C-15

CTL C-4

EMIT C-15

GETA C-7

GETB C-8

GETR C-9

GETRB C-11

HTL C-15

JALL C-16

-JALLM C-16

JEQ C-16

JHAM C-16

JHE C-16

JHI C-16

JHL C-17

JHSNM C-17

JLE C-17

JLO C-17

JNO C-17

JNOM C-17

JSB C-17

JSM C-17

JSN C-17

JSNM C-17

LDHD C-15

LDHI C-15

LTH C-15

MOVE C-15

MVM1 C-15

MVM2 C-15

MVP1 C-15

MVP2 C-15

ORB C-15

PUTB C-13

ROTR C-15

SETI C-16

SHFTR C-16

STBI C-15

STHD C-15

STHI C-15

XOR C-16

microprogram subroutines 4-5

microprograms 4-6
microprograms and microprogram work

areas 6-3 -

missing interrupts 3-26

mnemonics C-2

models 4-3

models and optional features 4-3
motor pulley adjustment 2-26

motor pulley service check 2-26

MOVE C-15

MREG block 5-12

MTR 3-13,6-27

MTR form 6-28

MTR form explanation 6-29

MTX block 5-9

MVM1 C-15

MVM2 C-15

MVP1 C-15

MVP2 C-15

N block 5-5

nonexecutable ROS 4-6,4-9,4-20

addressing 4-21

- error checking 4-21

nonexecutable ROS cards __ 5-18

numeric keys 2-3

ODD 5-6

ODD block 5-6
odd count 5-6

OE block 5-8

op code tag 4-13
op code loop test - CMD 2 3-12

option menu 3-15

optional features 4-3

OR 5-5

ORB C-15

OSC block 5-9

oscillator 5-9

OUT character 6-15

parity generator 5-12

patch command 6-26

PC board pots 2-34

pc board seals 2-7

peak shift-head azimuth test 3-32

peak shift test 3-33

peak shift test on track 0. 3-34

PG block 5-12
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PH block 5-7

physical beginning and end of tape 4-31

polarity hold 5-7

power

block 5-10 -

cable pin assignments 2-50

frequency 4-47

on light 2-13

reference voltage 4-47

supply 2-3

cable routing 2-48

pc board 2-9

removal 2-48
replacement 2-48

wiring 2-51

switch 2-4

switch wiring 2-51

power supply 4-47

dc voltages 4-47

protection 4-47

print buffer to print adapter data flow

diagram 4-8 :

print emitter 3-50

print emitter error timing 3-50

printer

LED 2-15
probe A-3

printer format 6-9

printer reference numbers 2-60

process checks (error checking) 4-21

program 3-4
program controlled !/O channel 4-5

program levels 4-12

programming languages 4-3

PTX 2-5

PUT C-11.

put strobe 4-13

PUTB C-13

PUTB data table C-13

PWR_ block 5-10

QRAM block‘5-12

R block 5-9

RDR check C-1

read clock signal 4-26

read CRC errors 4-38

read data error 3-25,3-26,3-28

read data signal 4-26

X-8

read/write

control line 5-12

addressing 2-40

cards 5-36,5-37,5-38,5-39
size 2-40

storage 2-40

head 2-5

read/write channel multiplexer table 4-36

read/write head .

cleaning | 2-33

removal 2-33

replacement 2-33 |
read/write head installation 2-33
read/write storage 4-6,4-11

cycle stealing 4-20

read/write storage addressing 4-19

read/write storage error 4-18

read/write storage area diagram 6-3

read/write storage cards 4-20,5-36

read/write storage diagram 4-19

read/write storage !/O lines 4-41

read/write storage test-CMD 5 3-12

record relationship, illustration 4-27

record sequence bytes 4-32

record type byte: 4-32

REG block 5-11

register 5-11

register operation microinstructions C-15

registers, processing 4-12

removal

keyboard 2-43

keymodule 2-44

power supply 2-48

space bar 2-44

repeat action keys 4-46

replacement

adjustment 2-21

flyplate 2-45

keymodule 2-44

power supply 2-48

service check 2-21

space bar 2-44

resistor 5-9

restart switch 2-15,2-38

restart switch service check 2-38

return data to MDI for test 3-33

reverse display switch 2-15,2-38

reverse display switch service check 2-38

reverse tape motion 4-32

rewind loose tape 2-30

ripple print 3-38

ripple voltage 5-55

ROS 4-9

block 5-12

bus out check C-1

card 5-20
DA check C-1

operating environment B-4

power check B-4

power requirements B-4



ROS adapter 4-5

ROS adapter card 5-20
ROS address loop test-CMD 4 3-12
ROS module card assignments 6-26

ROS module cards 4-21

ROS module chart 4-21

ROS module EC level 6-26 a

ROS read CRC looptest-CMD 3 3-12
ROS resident programs and tests 3-5

ROTR C-15

run switch 2-15,3-3

SAR lines 4-20

save command 4-24

SEL block. 5-10

select

arm 2-5

magnet 2-5

service check 2-21

select subdevice test 3-25,3-35

selector 5-10

SELT 3-13

sense test 3-32

serial 1/O 6-3,6-5

serial |/O adapter § 4-3,4-49

serial |/O adapter wrap connector 3-43

serial 1/O error codes 3-48

display format 3-48

EIA RS232C standard interface 3-48

end-of-file 3-49

hardware malfunction 3-49

invalid command 3-48

invalid device address 3-49

serial |/O wrap connector 2-55

service check

BASIC/APL switch 2-38
brightness control 2-38

cartridge stops 2-25

display registers switch 2-38

installation 2-44

jackshaft housing 2-22

L32-64-R32 switch 2-38

motor pulley 2-26
pivot 2-44

removal 2-44

restart switch 2-38

reverse display switch 2-48

select magnets 2-21.

stabilizer 2-44

switch 2-3,2-15

tape switch assembly 2-18

SETI C-16

shared variable table 6-6

shared variable table entries

finding shared variables

SHFTR C-16

shift register . 5-11

signal line bundling © 5-12 .
simulated read head output

single shot 5-7

single shot reset 5-7

space bar 2-44

SS block 5-7
staggered print test 3-38

. status error 3-25,3-28

STBI C-15

step switch 3-3

STHD C-15

STHI C-15

stop gauge 2-24

storage C-17,4-15

address bus 4-5

address decode 4-11

and cycle steal channel

card 4-18

control lines 4-5

dump function 3-13

dump to tape-CMD 9

logic diagram 4-16

read bus 4-5

size 2-40

write bus 4-5

SUB C-16

subdevice address, tape

SUBI C-16

switch

APL/ BASIC 2-15

6-5,6-6

6-6

4-26

4-5

3-13

3-44

auxiliary tape unit power on-off 2-13

cartridge in place 2-5

display register 2-15

file protect 2-5

L32-64-R32 2-15,2-38

power 2-4

restart 2-15

reverse display 2-15

run 2-15

step 2-3,2-15

symmetry test 3-33

symmetry test on track O

sync byte 4-32,4-33

3-34
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tape 4-22

belt 4-23

brake arms 4-23

cable 5-42

command signals -

channel select 5-47

contro! card 2-5,5-45

control card pin assignments 2-26

CRC 4-30

data flow 4-22

file protection 4-25

files 4-27

forward select magnet 4-23
internal cable . 2-5,5-46

jackshaft housing 4-23
LED-PTX assembly 4-23

load command 4-24

mark command 4-24

motor 2-5,4-23

Operations

backspace 4-33

mark 4-32

read 4-33

rewind 4-33

search 4-33

write 4-33

patch and positioning 2-30

position markers 4-31

illustration 4-31

positioning 2-30

read 4-33

read clock pulse 4-26

records

data record 4-30

format record 4-28

_ header record 4-29

reverse select magnet 4-23

rewind 2-30

save command 4-24

sense information 4-22

socket pin assignments 2-28

spindle 4-23

status signals
switch assembly 2-18,4-23

adjustment 2-18

service check 2-18

timing chart 4-26

tracks: 4-27

unit 2-3,2-5

ac wiring 2-51

belt 2-5

cable 2-5,2-27

signal cable 2-28

switch assembly 2-5

writing and formatting 4-26

tape adapter 4-34

bit mode 4-37

byte mode 4-37

commands 4-35

bus out bit table 4-35

channel select 4-36

channel O and channel 1 erase

diagnostic mode 4-36

forward 4-36

interrupt enable 4-36

run ‘4-36

write enable 4-36
controls : |

| control strobe 4-35

device address 4-35

get strobe 4-35

machine check 4-35

op code E 4-35

oscillator 4-35

POR switch 4-35

put strobe 4-35

start execute 4-35

tape clock 4-35

data and clocks 4-37

error checking 4-37
cyclic redundancy check 4-37
error reporting 4-38

read CRC errors 4-38

write CRC errors 4-38

1/O lines 4-35
1/O lines diagram 4-34

interrupts 4-37
status 4-36

beginning of tape 4-37

cartridge in place 4-37

end of tape 4-37

erase inactive 4-37

file protect 4-37

LED and erase OK 4-37

select mag active 4-37

tape adapter |/O lines 4-35

tape cartridge 4-25

tape cartridge illustration 4-25

tape copy function 3-13

tape copy procedure 3-14

entire tape 3-14

“PATCH program 3-14
repair individual files 3-14

tape drive components diagram 4-23

tape 1OCB 6-21

tape !OCB format 6-21

tape life 3-45

tape markers, illustrations 4-31

tape motion 4-22,4-32

tape movement 4-24

tape oxide removal 2-33

4-36
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tape position markers

BOT markers 4-31

EOT markers 4-31

physical beginning and end of tape

tape read test 3-10,3-24

loading 3-10
loop on error code. =—:3--11

loop on test 3-10

rerun test 3-11

retry test 3-10
tape resident program 3-14

tape speed 3-27,4-24

tape status byte 4-36,4-36

tape status indicators 3-27

tape status table 4-36

tape to storage dump-CMD 8 3-13

tape track illustration 4-27

tape unit overview 4-22

tape unit status 4-36
tape write MDI 3-23

tape write routines 3-30
tape writingand formatting 4-26

TB-1 wiring 2-51

TD block 5-8

teleprocessing

(see communications) |

test bit timing hardware 3-34

tests

head 2-5
long space interrupt 3-40

' timer interrupt 3-40 |
tilted display adjustment 2-35
time delay 5-8

timer interrupt 3-39

timer interrupt time-out 3-47

timer interrupt, tests 3-40

TV monitor 4-44

power source 4-44

signal illustration 4-44

termination load 4-44

TV monitor jack 2-15

TV monitor socket 2-49

typamatic keys

(see repeat action keys)
type 3-13

4-31

unloaded dc voltages 2-50

user work area 6-3

user workspace 6-5

video contrast adjustment 2-34

voltage specifications 5-55
voltage switching levels 5-4

wire check 3-46

work area 6-5
work area for internal microprograms 6-5 -

wrap connector 2-54

wrap connector jumpering 2-54

wrap connector pin assignments 2-55

write CRC errors 4-38 — '
write read test 3-32 oo,

x-connectors 2-4

XOR C-16

Index X-11



yoke adjustment 2-35

Y1 power cable 5-40

Y1 socket pin assignments 2-50

Z code chart 6-15

zip strip 2-8

Z1 socket pin assignments 2-54

Z2 cable socket 2-28

Z2 socket pin assignments 2-28
23 connector 2-15

Z3 socket pin assignments 2-37

24 socket pin assignments 2-46

X-12

OO4F timer interrupt 3-42

110 bps timer interrupt rate 3-40

134.5 bps alternating bit pattern 3-42

134.5 bps timer interrupt rate 3-40

300 bps alternating bit pattern 3-42
300 bps timer interrupt rate 3-40

890 diagnostic sections 3-23
5100

operating environment B-1

power check B-1 |

power requirements B-1

prepower check B-1

service position 2-17

specifications B-1
5100 internal code 4-7

5100 internal code chart 6-24

5103 printer 4-3 |

5103 printer diagnostic routines 3-36 Me.
5103 printer IOCB 6-20 Cake
5103 printer IOCB format 6-20

5103 printer MDI exercisor 3-23

5103 to 5106 to 5100 hookup B-3

5106 auxiliary tape unit 4-3

5106 to 5100 hookup B-2

5555 timer interrupt rate 3-42
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