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PREECE 

BOs’ [QO USE Gels “adual 

This document provides the system level programmer the necessary 

information to write application programs that run in PROM or EPRO# 
and RAM Memory and to Program (blast) the PROM or EPROM Memory, It 
aiso provides the information for an operator to program PROM or EPROM 
memories in a Production environment, It also Provides the 
information required to install the programmer hardware and software, 
This manual is not intended to teach rTel!l programming, 

Chapter 1 describes the system nardware and softwar@ components, 

Chapter 2 summarizes the types 9%f RAM, PROM, and EFRUM memory 
comronents and explaing how to gelect memory components for your 

apPlication, 

Chapter 3 provides information frequired for the system level 
orogrammer fo write MACRO programs, FORTRAN programs, and programs 

containing both MACRO and FORTRAN instructions that run in PROM or 
EPROM and RAM memory, 

Chapter 4 explains installation, acceptance test, and Startup 
procedures for tne PROM/RT}#11 systen, 

Chapter 5 explains operating procedures, including system starteup in 
foreground and background, and all the commands and procedures used to 
program and check PROM or EPROM memory chifds, 

Chapter & provides information required to troublesrfeot the hardware 

and software Components, 

Appendixes provide a summary of infOrmation preSented in the manual, 
including error messages, and detailed examples of PROM and EPROM 
programming sessions,
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QOCUMENTATION COUVENTIUGS 

The following list describes the syMbolic conventions used throughout 
this manuel, Familiarize yourself with these conventions before you 
continue 

. i, 

34 

reading the manual, 

Examples consist of actual computer output wherever possible, 
In these examples, usér input 18 underlined where necessary 
to differentiate it from ¢computer output, 

Unless the manual indleates otherWise,s terminate all commands 
and command strings and with a Carriage return, The symbol 
<RETURN> represents a Carriage returne SLF> represents a line 
feed, <SP> @ space, <ESC> an ESCAPE or ALTMODE, and <TAB> a 
tab, 

To produce several characters in system commands, you must 
tybe a combinarion of Keys concurrently, For example, hold 
down the CTRL Key and type ¢ at the game time £60 produce the 
<CTRL/C> character, Key combinations such as this one are 
documented ag <CTRL/C>, <CTRL/O>, <SHIFT/N>, etc, 

In déserlptions of eammand syntax, capital letters represent 
the command name that You must type, Lower ¢ase letters 
represent a variable for which you must sgurply a value, 

Tne sample terminal dialogue provided in this document 

contains version numbers where they would normally aprear, 
While tne version numbers Jiven include xx’s in those fields 
that may vary from installation to installation, the exact 
contents of these fields are not of interest, as long as 
appropriate digits appear in the area indicated, The same is 
frue for the VIRTUAL MEMORY USED and DYNAMIC MEMORY AVAILABLE 
messages printed by any of the system programs and for the 
FREE BLOCKS messages included in device directories, 

Square brackets enclose optional arguments and characters but 
aré not part of the syntax, 

Parentheses are required Where shown, folloWing the standard 
MACRO and FORTRAN syntax conventions, 

An elliesis indieates the Possible repetition of the argument 
that precedes the ellipsis, 

A bit with a Value of one (1) iS Yeferred to as being "on" or 

"set", A bit with a Value of zero (0) is referred to as 
being "cleared" or "reset", For inverted tits, addresses, or 
datas, 2 bit that is set nas a value of 9 and a cleared pit 
has a value of i, 

BELATED OOCUMENTS 

The documents listed below contain information relating Specifically 
to development techniques for PROM based microcomputer application



Applicable documents are ag follows; 

Manual Area of Interest 

POPell MACROeL1 Description of the program section 
Programmer’s Guide (,PSECT) directives, 

RTPLI/SRSTS/E FORTRAN IV Description of program sectioning 
User’s Guide dnd assémbiy language interface, 

RTwil System User’s Guide Description of the LINK utility. 
LINK maps, and ,PSECT handling, 

RT#il Advanced Programmerts Description of the System Library 
Guide (SYSLI8) 

Microcemputer Handbook Presents information en the 
SerléseHemories And Serlal=linewunit interfaces 
Peripherals (£Be1514) available to interface the Pro 

Programmer to the development 
System, It also presents 
information about tne memory 
Nedules available for the Lsiel1, 

Mi¢roconputer Handbook Presents information about the 
Series=4icrocomputer LST*11l processors, 
Processors (EBwi5/5) 7 

PDPell/O03 Configurator Presents information about 
Manuel Ticrocomputer configurations, 

See the RIell bocumentation Directory for other information concerning 
related documents in the RT#11 library,



CHAPTER 1 

Tne PROM/RT#il system consists of a Universal Programmer and 4a 

softare utility to control the PROM programmer, The utility ts 

supplied as an addition te tne RT#11 operating System (version V038 or 

late?), The computer uSeq in tne development system is the PDP#11 

CLIVQ3, LLTO3BL, 11/734, ete,), 

The PROM programming Nardware is connected to the development system 

over a serial line that is not controlled by a mode™, The serial line 

and interface must be dedicated to the pregdramming nardware (it cannot 

be used as a programming nardware interface and a terminal interface), 

The PROM/RTe#l!l system allows you to directly program PROM and EPROM 
ehips for LSI#1i microcomputer applications, The programmed chips are 

used on LSIell remory Ontion boards, The LSTell] metory options that 
accept these chips are MRVtieA, MRVij{\eBA, BOVil, etc, 

Application programs that will use PROM and EPROM memory are createc 
oy: first writing the program in MACPO or FORTRAN, and then using the 

program sections (,PSECTS) to divide the program into readsonly and 

readewrite seqments, 

After you code the application program and test it in the development 

system, a final link is nerformed to generate the following! 

1, A ,SAV binary image file of the program that is to be used to 
program PROM or EPROM cnips, 

2, A link map of the ,SAV file contents, indicating the low and 
nigh memory limits for the readeonly area of the application 

program, 

The software Operates in either the foreground or background of the 
RT#ii Operating syster, wnen the utility {is Operated in the 

foreground, program development and PROM Or EPROM programming can take 
place at the Same time, 

The information in this manual assumes you have a wOrKing Knowledge of 

the FT=11 operating system, the MACRO and FORTRAN languages, and the 

LSTei1 microcomputer, The system description oresents only the 
aspects of the operating system and the hardware that are required to
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use this system effectively, 

LStelt 
or software, 

1,1 

Development of a PROM based application is a multi step process; 

Page je#2 

If guestions arise relating to RTe#1il 

you should consult the documentation supporting that hardware 

OVERVIEW OF 2EOM BASED APRLICALION DEYELORMENT 

is trom the time the application is coded through to the point where 

it is executed in an LSIe1t computer, The table below defines the 

individual steps in application development, This table also 

indicates the areas of this manual where information is given on 

development assumes that the installation step, This description 
procedures given in Chapter 4 have been fully carried out, 

Table itawi 

PROM Based Application Development Steps 

Development Step 

Application program 

destined fOr PROMs is 
initially generated on any 
POPeji familly computer 
have a disk basea RT#11 
operating system, 
ean be in MACROe11 

assemOly language or 
FORTRAN IV combined 
with MACRKQO#l1 assembly 

janguage 

Application 1s 
assembledscomplled 

Application program 

is LINKed using 
the LINKage editor, 

LINK “aps are obtained 
ag a requirement of the 

PROM olasting session 

The PROM/pT#11 utility 
is invoked preparatory 
to blasting the PROMS 

PROMS/EPROMS are 
plasted to contain 

coding 

Coverage Area 

Cnhapter 3 presents information 
On PROM pased application program 

development teehniques, Appendix 

A supplies examples of PROM 
Pased applications, Further 

pertinent data is presented in 
Appendix F, 

Examples of aSsembled/campiled 
Application programs are Given in 
Appendix A, 

Chapter 3 desefibes procedures 
fer invoking the LINKage editor 
and obtaining LINK 

maps, 
Examples of LINK maps are also 

Presented in Chapter 5 and 
Appendix Ae 

Chapter 5 descrinés the 

procedures for inveking the 

PROM/RT#11 utiilty in either 
DackgrOUnd or foreground Modes, 

The blasting process is Senieved 

Primarily using the PROM/RT#1i1 

that 

eacn
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the application Program PROGRAM e¢ommand described in 
Chapter 5, Considerations 
Soverning selection of 
PROMS /EPROM types for your 

application are presented in 
Chapter 2 and Appendix D, If any 
Problems are encountered during 
the FROM blasting session, the 
troubleshooting procedures of 
Chapter 6 and error message 
Summary of Appendix B will *srove 
helpful, Chapter 5 and Appendix 
A present examples of a Complete 
PROM blasting session, 

&, The blasted PROMs , LUSTeti memory module options 

(now containing the (such as the MRVL1leAA and 
application) are “RviteBA) are well Marked to 
inserted into the LSIe11 indicate the ré@guired leecations 
memory module option of individual PROMs, 

7, Memory module Refer to the 
POPe11/03 

option is inserted Configurator Manual, 
in LSIe1l1i backplane 

8, FROM based application Application program now executes 
program {ts executed on powerellp of the LSleil 

Computer, Appendix A presents an 
@xamole of executing a PROM based 

application, 

1,2 SY¥SZEN DESCRIPTION 

The PROM/RTeli system (see Figure lef) allows you as a pDpeil user to 
créate PROM or EPROM#=based microcomputer application programs from a 

program Created on a PDPe{! computer operating Under RT#11 operating 

system, The programs created on a PDpeti development system are 
complled or assembled and linked using the pTell LINK utility, The 
GCbject file output by the linker is then Used to program (blast) PROM 
Or EPROM chips that Can be used on PROM or EPROM option modules (sueh 
as the MRV11#AA, MRVI1eBA, BDVi1, ete,),
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TERMINAL 
FOR PROGRAM 
DEVELOPMENT 
AND SYSTEM 
OPERATION 

OPTIONAL 
CONSOLE FOR. 
OPERATOR IN 
PRODUCTION 
ENVIRONMENT 

_ CONTROL INFORMATION 
PDP-11 FAMILY AND PA PROM PROGRAMMER 
COMPUTER AND AT-11 D PROGRAMS (BLASTER) 
OPERATING SYSTEM WITH STATUS 
THE PROM/RT-11 UTILITY PERSONALITY MODULE 

Figure jel PROM/RT#1i Syste™ Block Diegram 

The FRom/RT#11 system (see Figure lei) réquires five hardvare ans 

SoftWare Cotponents!} 

Ls 

31 

A POPei{1 family computer system with the following: 

a, A terminal device to operate the syste™, write programs, 
and control the PROM and EPROM chip programming, 

b, A mass stOrage device, Either the RX91 or RLO1 disk must 
be part of the system, since PROM/RT#11 is distributed on 

an RXO{ floppy disk or RLOL disk Cartridge, 

The RTeli operating system to provide for program 
deyelopment, assembly and/or compilation, and program 

linking, 

The PBell system with the followings 

a, The PROM/RTwtt ytility to control the PROM programmer, 

b, A PROM/RTs{1 programmer to program PROM and EPROM chins, 
The orogqrammer requires a Set of personality cards and 

mounting sockets for the chips you are going t9 program 

(one set is supplied with the programmer), 

c¢, A serialelineeuniteinterface (see Section 1,1,5),
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4, A RS232 cable and adapter, 

If yOu plan to blast chips in a production environment (an operator 
programs cnips at 4 terminal running PROM/RT=#11 in the foreground 
mode), yOu should have at least two terminalis, 

1,2,1 ObPsii Family Cozouter 

Any Of the PDPe{1 computers manufactured by DIGITAL can be used in a 
PROM/RT*ii development system, For information about the PDP#i1 
computers see the PDPeii Processor Handbook, the Microcomputer 
Hanehooks, or the hardware documentation for any of the -PDP#i1 
Processors, 

1,2,2 Eisil Qnerating Systen 

The RTel! operating system (version v03B Or later versions) must of 
used as the software development system, For more information about 
RT*11 see the PDP*11 Software Handbook and the RTeli software 
documentation, 

1,2,3 sas Storage Device 

A RXO! floppy disk or RLO1 cartridge disk Tanufactured by DIGITAL must 
be included in the system that is used to develop programs for PROM or 
EPROM applications and program the ¢nips, For Tore information about 
these devices refer te the Ppdpeli peripherals Handbook. the 

Microcomputer Handbook serlesememorles and Peripherals Handpook, or 
tne hardware manual for the RXO1 or RLOL, 

132.4 BEOQU/BTeil Utiiizy 

Tne PROM/FTel1] utility operates under the RTeii operating system, The 
utility is invoked as a foreground ar background job (see Chapter 5), 
PROM/RT#il controls the programming of PROM and EPROM chips via 
Commands from the operator’s Console, 

The fellowing commands are used to control the PROM programmer 

(blaster); 

COFY Pead the contents of a master FROM cnip and program one 
or more chips with its contents, 

DIAGNOSE Run FROM programmer and interface diagnostics to 
isolate hardware problems, 

EXIT Terminate PROM/RT#il utility operations and return
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control to the RT=#1!1 monitor, 

HELP Print a list of PROM/RT#ii commands at the terminal, 

TSTERFACE change the CSR (Control and Status Register) and vector 
addresses for the serialeline interface to the PROM 
programmer hardware, 

LIST Print the contents of a PROM or EPROM chip on the 
terminal or line printer, 

MOOTFY Madify the contents Of one Or more c¢hiss to reflect 
enanges in he application program, This may not 
always be possible, (see Chapter S for details), 

PROGRAM Program (Blast)-.a set of PROM or EPROM chips from a 
data file on the RT#11 Gperating Systen, 

SEQUENTIAL Alter the operation Of the “ONDIFY, PROGRAM, and VERIFY 
eommands for progratming Of PROM chins with nonePOPeil 
programs or data, 

VERIFY compare the contents of a PROM or EPROM chip with the 
contents of a £f116 or 4 Master PROM, and verity they 
are the same, 

Tne PROM/utility is also used to troublesnoot the Nardware used ta 
program PRON and EPROM ehips, The DIAGNOSE command is used tor this 
Operdtion (see Chapter 6), 

1,2,5 BEOUNARIsi1 Erogranner (Blaster) 

The PBsall programmer is a remotely controlled universal PROM 
programmer (blaster), It is universal because it uses program 
Personality cards sets and so¢Ket adapters to program a variety of 
PROM and EPROM ehips, 

Many PROM types are of a generic family, which require identical 
specifications for reading and programming, Socket adapters are used 
fe conftigure pinout, word size, and word length of a memory chip to a 
card set for that chip, | 

The PROM programmer is interfaced to the system by a Sefrial*linesunit 
interface and connected to the interface py a 25efoot (7,6) cable, 

The Power supplies and controls are contained within the unit, The 
Operator need only connect the unit to a power source and to the 
PDPell computer (see Chapter 4), install the correct personality card 
and soeket, and turn the unit power on,
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1.3 LSiLG Elali Ic ERUCeRAM peo AND ZBeOx MEMORY CHILES 

The PROM/RT#11 utility operates in tne packqround or foreground oft the 
RT*til operating system, Tf PROM/PT911 operates in the foreground, the 
RTell system supports program development and PROM programming 
operations at the same time, This also SllowS an operataer to orogram 
chips in a production environment, The operator instructions are 
summarized in Appendix E, 

The PROM/RT#11 system can be used to blast all chiPs if personality 
modules are available with the following réstri¢tions; 

1, The bit width of the PROM or EPROM chips must be either four 
Or eight bits, ; 

2, The number of words in each PROM or EPROM cnkp 
Be 4 power of 2, (FOr exaMple, 256, 512, 1024, 294: $s), 

3, The length of the chip must not exceed 4045 words, 

1,4 SOETWARE REQUIEENENTS 

The PROM/RT#11 system can be added to any Standard diskehased LSI#i1 
develoonent system and an Rteil operating system (V038 or later 
version), 

Tne software Can Operate ynder RTel!l with myltietermina} superort, but 
the serlalelineeunit interface used to interface the PROM programmer 
{s controlled by routines in the PRoM/RT#1 1 software, The system 
generation for a4 FT#*i1 myltiterminal monitor sheuld not include 
Support for the programmer’s serialelinesunit interface, 

1,5 HABDSARE REQUIRED 
The PROM/RT*#l1 development system must provide at least the fellowing 
hardware} 

e 

1, A 1iVO3s 11VO3L, {1T03L, oF 11/34 system, 

2, At least 16K Of memory for background Operation or at least 
28 words of memory for toreqround development operation, 

4, One additional serialslinesunit interface to connect the PROM 
Programmer £9 the development system computer, Interfaces 
Supported are, 

a, OLVil 

b, DUVileF
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Cc, GDLVitey (one port) 

d, DLVitez 

f, DLilee 

The 20 MA current loop devices and multiplexers (such aS. 
DaVile ODZii, CH11, DJ11) are not supported by the PROM/RT#11 
System, 

NOTE 

Maximum linesspeed for the interface 
is 9600 baud, 

4, A Cable for the serialelinesynit interface thar nas a 
D1uUq, The PROM/RTel1 programmer hardware is sucPlied wi 
2sefoot (7,6m) nyullemodem cable, 

The PROM/RT#11 hardware igs supplied “itn one of the following 
persOnality card sets and socket adapters? 

1, Card set/socket adapter for the 2798 EPROM nips, 22
 

2, Card set/socket adapter for tne 2716 and 2732 EPROM chins, 

3, Card set/socket adapter for the 825131 and 825129 PROM chips, 

4, Card set/sotket adapter for tne 828!181 and 825191 PROM ¢hips, 

1,6 SUBBORT 

The PRPOM/RTell software is Category C; no Software Performance Report Servicing is provided, All software problems will be reported using 
the problem report fOr printed in this manual, The form allows you 
tS submit information to DIGITAL, but DIGITAL does not guarantee that any action is expressed or implied as a result of the recelpt of the 
form, 

1,7 ZIBOQUELESuUOTING 

The PROM/RT#11 system nas builtein hardware diagnostic capability, 
You can use the OLAGNOSE command (see Chapter 6) to determine what 
hardware cotponent is Malftunetioning when a problem oecurs with the System hardware, :



CHAPTER 2 

SEMICONDUCTOR SEDoRL 

This cnapter provides you with an overview of semiconductor memory 
that can be used to store PDPsli computer programs and data, fhe 

overview includes! types of memory devices, a snort descristion of 

some of the PDpell memory modules, and information required to select 
the memory devices for your application program, 

The types of memory devices used in PpPell application programs are 45 

fellows! 

1, Pandom Access “emory (RAM) ds 4 read/write semiconductor 

memory device for application programs that require space tor 

storage of variables and SULEETS, 

2, Read only Memory (FO") ls 4 read only memory device that are 

manufaetured with the binary values in each adaressaple 

location, This memory is 41s9 referred to as masked ROM (see 

Section 2,3,1), RGM not used during srogram development, 

Programmable Kead Only Memory (PROM) is a type of read only 

memory device that is manufactured in tne blank state (all 

Os or all 1s) and programmed (blasted) by you with the 

desired bit pattern for your application program, The 

alterations made in the device for storage of the program aré 

permanent (see Section ze de2ls 

4, EraSable Programmable Read Only Memory (EPROM) is the same as 

PROM, except You can erage the memory device (return tne 

device to the blank state) if you expose the device to an 

intense ultra=violet light (see Sections 2.3,3 and 2,6), 

2,1 BeYORY STORAGE ELEwENTS 

Memory storage elements are divided into two major groups, Tne two 

groups are based on the volatility of the data in the storage element 

when de power is lost, The two groups ares
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1, Volatile; data or programs stored in memory are lost during 
a power failure, Semiconduetor RAM memory chips fall into 
this group (see section 2,4), 

2, Nonevolatile: data or programs are not lost during a pover 
failure, Tne ROM, PROMe and EpROM memory chips fall into 
this group (see Section 2,3), 

2,2 BANDOM ACCESS MEMORY LBau) 

Random Access Memory (RAM) may be Semiconductor or c¢ore read/write 
memory, This manual refers to RAM ag seMiconductor read/write memory 
that is Used With PROM (see Section 2,3) of EPROM (See Section 2,3,3) 
to store variables and provide buffers for the application programs 
stored in PROM or EPROM memory, 

LSleit RAM memory chips are volatile (the contents Gf memory are lost 
when power is removed), However the LSIel1 can be configured to have 
a battery supply for short power fallures, 

Tne RAM Memory used on the LSIeil is also dynamic which means that it 
must be refreshed pertodically, A re@fresh operation cycles the 

contents of each memory locations: to ensure the integrity of the 
contents of memory, You should not eoncern yourself with the refresh 
operation if you use LSIe#i1 memory Modules, 

2,3 8OM, REOY. AND ERROM MEMORY: SUMMARY 

ROM, PROM, and EPROM chips are nonevolatile memory (the enips do not 
lose the data stored in tne memory @lements when power is lost), 

ROM, PROM, and EPROM memory chips are considered to be in a blank 

state (the chips contain all binary zeros or ones) prior to 
‘programming, The blank state varies from chip to chip and between 

different IC manufacturers, 

Programming Of PROM chips consists of using a high current or voltage 

to Permanently alter the internal structure of each chip, proyiding a 
new Current path or Closing an existing one, The process of altering 
the ¢chip is called "blasting" the memory cnip, 

Programming of EPROM eNips consist of charging a gQate Isolated in 
Silicon dioxide, which opens a path for current flow, Unprogrammed 
bits appear as open Circuits t9 a sOQurce voltage, EPROM chins may one 
erased (discharged) using an ultraviolet lignt (see Section 2,3,3 and 
2,6), 

Changes or additions to the program in memory can be made to bits that 
were not altered when the chip was Originally programmed, However, if 

a bit is in the noneblank state and must be set to the blank states
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you Must erase and repfegram the entire cnip, PROM/RTell provides the 

facilities to check the cnip to determine if the change can be Tad@, 
If the change can be made PROM/RTeli Makes the necessary change or 

addition (see Section 5,), 

PROM memory is used for applications that require security and the 

data integrity of nardewired solid state logic and relay controllers, 

and in addition the reaulrement to provide flexibility, power, and low 

cost of a computer, 

2,3,1 Bead Goly wemory 430M) 

Read Cnly Memory (ROM) chips. (often referred as masked ROM) are 
purchased from an integrated circuit Manufacturer with a program 

supplied by the user blasted into the cnip, The user cannot make any 

changes to the program after he receives the chip, In any case the 

program in the ¢chip(s) is read only and cannot contain variables or 

burfers for storage of dats, 

The Oneetime setup charge for manufacture of ROMS makes them more 
expensive than PROM or EpROM ehips in low volume applications, 

Because of the frequent goftware changes required by opregram 
development RUM*s are denerally not used in lowevolume applications, 

2.3:2 &rQgbatwable Bead only semoary LeBel 

programmable Read Only Nemory (PROM) ehips are BIPOLAR devices that 

are permanently altered by tusing or shorting links in the enip when 

the device is progratmed (blasted), As the Name implies you can 
program the c¢hip(s) only once and the Chip Must be discarded if an 

instruction myst be changed that requires a change back to the blank 
state on any bit, 

we 

2,3,3 ExaSable Programmable Bead Only Menory LEREOK) 

Erasable Programmable Read Only Memory (EPROM) devices are MOS chins 
that retain each data bit as a stored charge in the memory cell, The 

memory cell tor each bit is a Field Effect Transistor (FET) with a 

gate isolated in Sili¢on dioxide, During programming, the gate is 
charged through avalanche injection and can be discharged (erased) 
using an ultrasviolet lignt source (see Section 2,6),



SENTCONOUCTIR MENORBY Page 2e4 
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You Can select from a number of different LsIeli memory modules, The 
PROM or EPROM modules provide sockets for you tO mount your memory 

enips, 

NOTE 

The memory chips are soldered to the 
MSViie*eB, MSVii*CD and MSViieDeE modules 
@i the factory, You cannc® insteji or € 

he memory chips, 

MSVileyB 4k By 16eBit Mos Read/Write Memory 

The HSVileBR is @ 4% by i6eh1t dynamic os read/write memory 
module which you Can use to stOre programs and data, Access time 
is 559 ns, 

The MSVit"B can be installed at any 4k address poundary (for 
example location 00000, 40000, 60000, etc,y), 

MSV11eCD t6k By 1o-Bit Mog Read/Write Memory 

The HSV11eCD is a 16k dynamic Mos read/write memory nodule hich 
you can use to store programs dng data, 

The MSVileCD on any 4k boundary (for example location 00000, 
AN0CO, ©0000, etc,y), 

MSVileDeE Memory 

There are eight versions Of this module, They are as follows; 

Memory 

Model Capacity 

MSVLLeDA 4K by 16 bits 
mSViledb 8K by 16 bits 
msvitede 16K by 16 bits 
mgsvitedd 32K by 16 bits 

msVileea 4k by 18 bits 
mSVilseb 8K by 18 bits 
msViivec 16K by 18 bits 
msViilwed 32k by 18 bits 

The madule can be installed at any 4K address boundary in the 9 
to 148% address ranqe, 

NOTE 

The PROM modules provide sockets for the



SEMLCONDECTOE YELOaY Page 295 

memory chips so that you 
replace the chips, 
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2,4,1 GBiisda 4k By Loshit BaadsOaly Mensry 

The MRVileweAA module provides space Cag so¢Kets) for up to 32 PROM 

chips, It accepts either 512x4 chips (for a total Of 4K i6enit words) 
Or 256x4 chips (for a total of 2K lSepit words), Each MRVI1i*AA can be 
installed at any 4K word address boundary for 4K configurations and 
any @K bGundary for 2k configurations in the LSieii address space (tor 
example, location C000, 20000, 40000, 60000, ete, for 4K 
eonfiguration or 0, 10000, 200007 30000, @te, for 2K contiqurations,) 

254.2 MEULLSEA LSlaliuy peouseay 

The MRVileBA module provides space Cas sockets) for eight 1024x8 EPROM chips (for a total of 4K 16*bit words of PROM) and 256 16ebit words of static RAM memory, 

Bacn MRVileBA can be installed at any 4K Address boundary (location 
0000, 29000, 469000, 60000, etc,) and the RAM section can be 
independently configured to start at any 256 word memory address 
boundary (for example location 9000, 1900+ 20097 3000, 4000, etce,), 

2,%,3 BELL Olaghostic, Bootsiran. Lerainatar 

The BNy1il module provides ROM device hootstraps and system diagnostics 
and in addition to Space for up to 18K l6ebit words of ROM or EPROM 
memory, 

Tne BDV11 PROM/EPROM memory eNips do not appear in the standard LSIei1 
memory Map, byt Instead is window mapped into the bootstrap area of 
the I/q page (173900 to 173777), The 8PV11 provides an automatic 

means of loading tne contents of user PROMS {nto RAM m@mory when 
system power is turned on, 

2,5 MEMORY CHIP CHARACTERISTICS 

Table 2ei lists the Characteristics of the memory enips available for 
LSIeli! FRO” and EPRUM memory, It also lists the memory option module 
that you can use the chip, 

Tne tradéeoffs which influence your selectian of memory chin types are 
as follows; 

Access Time Access time determines the speed tnat the 
processor can process program instructions,
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QevicesS Wit CykvLcaga EPROM access time in the 

0,5 micros@cond range are Slower than Sipolar 

PROM devices whieh take approximately 9,1 

microsecond to respond, 

Pevelopment Cost Because of frequent software changes, during 
the application development and debugging 
process, EPROM eMips are often used, EPROMS 

may be erased and reused if the software is 
modified, 

Production Cost PROM CRHips are MOSt Gtten Used for Proauction 
operations because they ar¢ less expensive, 

2,0 SELECTING yEvORY Ene YOUR AkeLicartiou 

To select the type of Teamory for your apelication program, you should 

read the information presented in Figure @eil and the following 
sections, 

MEMORY 

SHOULD 

yes ~ APPLICATION NNO 

{ ™ PROGRAM BE “i 

PROM BASED 
? { i 

CAN DESIGN RAM 
SOFTWARE NO SASED SYSTEM 

EXECUTE INPROM USING MSV11-D etc. 
? MEMORY MODULES 

REFER TO CHAPTER 3 LOAD PROGRAM FROM 

AND SECTIONS 2.4 AND PROM MEMORY 

2.6. USE MRV11-AA STORAGE !NTO RAM 

MAV11-BA etc. PROM WHEN POWER IS TURNRD 

MEMORY MOOULES ON, USE 8OV11 AND MSV11 

Figure 2e1 LSIeit Memory Selection Flow Diagram 

2,6,! BBOu Based dsplicarions 

Applications that require security and the data integrity of nardwire3 
solid state logic and re@lay Controllers and in addition the 
reguirement to provide tlexipilitys power, and low Cost of a computer 

use PROM or EPROM memory, 

The reliability and nonevolatile characteristics of readeonly memory 
protect the system against program loss by electrical noiser AC cycle 

dropouts, power brownouts, operator errors, or power failures,
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The faet that PROM ahd EPROM memories are ‘“hlasted"® (the internal 
Structure of ne Memory device is perfanently altered) ensures the 
stability of the program, Buty on the other hand inhibits the use of 
instructions or onerations tnat are self modifying, However, 1£ you 

“are USing a PDPwll family computers, you can store tne main program in 
noneVolatil@ readeonly memory and use a FAM Memory to store and 
retrieve data, Gr you ¢an store your program in PROM and transfer it 
to RAM for execution (see Section 2,6,3), 

Rieandvan- ana af SGamiaanAurtaewe DAM Wameavy 2,838.24 SG eteRniaies &s Batasaensusciss 2424 282n22 =F“ #= — 

Semiconductor RAM memory {s volatile, TherefOre, when yOu remove 
power from the system the programs and data stored in memory are lost, 
This means that the program must be stored on an external device and 
transferred to memory when you turn power on, 

On sMall systems, the Peripheral deViees that are cost effective for 
you to store the program may be one of the following: 

1, A floepy disk 

2, A tape cartridge 

3, <A Paperetape Teader 

4, A Serial line connected to another computer that stores the 
Program, 

The devices all have a common characteristic, they do net operate 
efficiently and reliably in hostile environments, The operation of 
peripheral devices is affected by tetperature changes, dirt, 
electrical problems, and operator errors, 

Adding p@ripheral devices to the system also increases the cOst of a 
system and for some applications the cost Could be prohibitive, 

-therefore PROM or EPROM memory must be uSed for tnese aPplications, 
because the program remains in PROM when you remove power, PROM memory 
is reliable, and it is cost effective, 

~~ 

2,6,3 ASbplication Programs Ihat sill Not Execute Out of PROY 

Programs that you write in the MACRO and/or FORTRAN languages will 
execute ouf of PROM} if they are desidned properly (see Cnapter 3) 
and if they will fit into memory, Thus the problem is with software 
that exists already, yOu Nave ewo Oftions! you can rewrite the 
Software so that it will operate out of PROM (see Chapter 3) or you 
can Store it in PROM and transfer it to RAM for execution, 

For the first option you must analyZe the Software and determine if it 
is possible to rewrite the software, If you decide to rewrite the
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Software you shatild tollow tne procedures in Chapter 3, 

Tne second option is to store the program in PROM and transfer it to -RAM for execution, Yoy can use the BDVilt memory option for this 
operation (see Section 2,4,7), 

Tne BNV11 PROM/EPROM chips do not appear in the standard LSI#11 memory 
map, but is window mapped into the bootstrap area of the I/O page 
{1730900 to 173777), The BDV11 autoNatically loads the contents of 
your PROMS Or EPROMs into RAM when the power is turned ON, 

Table 2«{ 
Semiconductor Memory Chip Information 

Memory Chip Type of Chip Size Access Memory 
Designation Memory (number of Time Module 

words x bit 
width) 

2708 EPROM 1Kx8 359ns MRVIL*BA 

2716 EPROM 2K¥8 459ns BDOVilewA 

2732 EPROM 4kKx8 450n Contaet your lacal 
DIGITAL Sales 
Representative 

g28129 PROM 256x4 7TOns MRVLII*AA 

§$2S5131 PROM 512x4 70ngs MEVLLeAA 

$2s181 PROM 1024x8 7Ons Contact your local 
DIGITAL Sales 
Representative 

625191 PROM 2048x%8 Bons Contact your local 
DIGITAL Sales 
Representative 

2,7 EBEOM ERASING PROCEDURE 

The EPROM c¢hipS may be erased by exposure to high intensity, 
ultraviolet lignt at a wave length of 2537A (Angstrom), 

The recommended integrated dose (UV intensity x exposure time) is 6. 
sec/em2, The ultraviolet lamps should pe used without shortwave 
filters, and the EPROM should be placed aboyt one inch away from the 
lamp tube to be erased, This operation has the effect of writing all
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he Blank Srata Sf #FRA -w# 
- mr owe he =~ .wig ws — a ae tw Rte soa y ifs or O%s (depending en 

WARNING 

Short wave ultraviolet lignt can cause 
"sunburning™ of the eyes and skin, Eyes 
should be protected from exposure,



3,1 IJNTROoUCTION 

tnformation presented in this ¢hapter is directed toward [two 

dissimilar user groups, Tne differences between the two groups stem 

from their degree of exposure to PROM/EPROM hardware on the one hand 

and POPeiil software on thé other, If general, the two groups and 

their backgrounds are? 

1, Chip level hardware deSigners who have used PROMS for 

firmware driven controller design but nave little Knowledge 

of PDpeli software, Such persons may need additional 

exposure to techniques for using PROM/RAM memory fOr an 

entire application program, 

2, Traditional programmers who nave used PDPel i software (though 

not necessarily LSIeii) but are unfamiliar with ROMSs PROMS» 

and EPROMs, Persons in this category should thoroughly read 

Chapter 2, 

3,1,1 Application srodzan Dexeloppenr sequence 

An application program is initially generated on a development system 

having a disk based operating syste", After development ana 

preliminary listing, the application is assembledscompiled and then 

LINKed preparatory to blasting the program bit patterns inta 

PROM/EPROM Chips, The next step in the sequence is invoking the 

PROM/RTel! utility program (chapter 5) whien is used to enter the 

apolication program into PROM chips while they are ™ounted in the PROM 

blaster, After blasting, the PROM Chips 4re mounted into host printed 

eireuit Boards such as the “RVIJeAA or MRVI1eBA Modules," Lastly, the 

host printed circuit module is mounted in aM LSlel1 backplane, The 

application program is now contained in pROM and is ready for 

execution on LSI#ii power up, 

HesaGCeveqguatsouza nie 

1, nther host printed circult modules are available, Consult your 

DIGITAL Sales Representative for further information,
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3,1,2 benglages Used Quring Anplisaiion 2tagram Develonzent 

wren coding an application program for the disk based development 

system, two programming languages are generally uged, These languages 

and considerations geverning when tfey might be most fayOrably used 

are 

i, Assembly Language (MACROwii) Only 

When speed is a major cOnsideration for a PROMedestined 

applications you should code the brogram jh assemdiy ianguege 

only, This is because assembly language has less overhead 

than higher level languages, When using assembly language 

only certain extra steps are required of the programmer, 

These are discussed in the next sub section, an example of a 

simple application developed using MACRO«#!i only is given in 

Appendix A, 

2, FORTRAN Iv combined with Assembly Language 

For large PROM based application programs, particularly tnose 

requiring floating point computation, you may wish to develop 

tne application using a combination of FORTRAN [VV and 

MACROel1 assembly language, In such cases, main sections of 

the application can be develoned using FORTRAN IV while 

MACROeji can be used to Generate device handler suoroutines, 

An example of such a program is Given in Appendix A, 

3,2 DEVELORMENT CONSIDERATIONS WHEX CODING LN ASSEXALY LadGuace ONLY 

Characteristically, as an assembly language programmer using RTeil you 

generate a program in three steps! 

1, Assemble 

2, Gink 

3, Run 

Features built into the RT#li operating system free you from such 

concerns a$ absolute memory address assignments or how the program is 

to be started, In the latter case you simply qive the RUN command, 

Table 3! contrasts automatic features of the RT#il operating system 

with corresponding a¢tiong tmat you must take into account for a PROM 

based application program, 

other assembly language coding considerations invelve the positioning 

of certain categories of code in PROM or RAM, This is discussed in 

Section 3,3, 

Table jel
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RTw11 Gperating System Features Centrasted with 

PROM Based Application Requirements 

when Coding with Assembly Language 

PROM Based Application 

RTei1i Gperating System Features program Requirements 

i, Loads program inte Randem Aecess 1. Application programmer 

Memory (RAM) automatically must blast absolute and 

pure eode sections of 

program inte PROM/EPROM 

and assign variables 

nandled by the program to. 

RAM, See Section 3,3, 

2, Automatically sets Up stack 2, Application programmer 

pointer . mugt assign low order 

area of RAM ag the stack 

and set stack pointer, 

See Section 3,3,2 and 

Aopendix Fe, oo . 

3, Starts execution of program when 3, Auto start on power Up by 

RUN command is given using startup vector in 

prod jlecations 24(8) and 

26(8), An alternative 

method of power UP occurs 

when the user is creating 

his own hooetstrap at 

location 173000(8), In 

such a case he can use 

the LSIeii power Up mode 

which starts execution at 

this location, see 

gection 3,3,.2 and 

Appendix F, | 

3,3 STRUCTURING BROMJBAM MEMORY £02 appLiCariod SROGRAns 

The prime consideration in developing an application program, whether 

using assembly language only Or FORTRAN IV plus assembly lanayage, {is 

the separation of PROM baged data from RAM based data, This is in 

eontrast to programs written for execution in read/Write memorys When 

generating an application program on a development system, you must 

conform with the following fyndamental structure, 

1, Absolute address section of application, Code for this 

section igs to be PROM based and located in the low order 

absolute metory addresses (i,@,+¢ the vector area),
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2, Machine instructions and pure data (such as constants, 
messages, efc,) 

Code in this category is also te be PROM based and located 
above the absOlutce address section 

3, Serateh data Section, This section is to Be RAM based and 
containg the variables and pyffers of the application program 

Interrugt veeters have abssclute addresses, Sines you want to start 
your PaOM hased ampnlieatian weineg the DOVePalip yeactar at laearions 

408) and 26(8), the absolute address section of the application must 
ne located in the low order address area of PROM, Given this 
Consideration, macnine Instru¢tions and pure code are best placed in 
PROM immediately above the absolute section since this represents the 
most efficient and economical use of ySur printed eir¢cuit memory 
modules, 

+) Ss froctur~ Aolicatrons 
3,3,1 Using Bragram Sections LESECTS) Spt Sangesarins BOM fnmaef beater seem B Lo. 

wnen developing a PROM based application program the program section 
(,PSECT) feature of FT*11 provides @ convenient means of ordering like 
data, This is true whether the data is intended for PROM or RAM, The 

protocol for using PSECTS differs when Using asSemMmbly language only 
versus FORTRAN IV, kKules for using psecTs when cceding in assembly 
language only are given in Section 3,3,2 and Abpendix F, Program 
sections can be used to define 

1, AbSolute section destined for PROM” 

2, Pure code section destined for PROM 

3, Seraten data section destined for RAM 

After you have used the ,PSECTs to group and define like data, you 
mast execute the LINK program to Generate a memory image file, (The 
LINK maps deseribed later depiet the ordering of like data within the 
memory image file, 

The LINKage editor treats all ,PSECTs equally since it has no 
mechanism fOr distinguishing one from the other, However, the LINKage 
editor will always assign the ,PSECTS in the order of their 
presentation, Therefore when generating an application in assembly 
language the ,PSECTs to be used and the order of thelr presentation 
(to the LINKage editor) aret 

1, ,ASECT 

2s ePSECT ROM 

3, SECT RAM 

When using FORTRAN W and MACROw1i1, PSECTS are identified by unique
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mames as Seqmants Of Lhe ob 4 eft roa 

each ,PSECT cause the LINK utility to 
different sources as £Ollows?: 

Mm Attributes agssactated with Te eS ee SS oe Mm STS TF SS 

combine program units frem four © 
i
 

1, FORTRAN compiler 

- 2, User MACRO routines 

3, OTS Library 

4, System Library (s¥SLis) 

Figure 3e1 Shows the PSECTsS produced ¢rom each Of these sources and 

the resultant ordering croduced by the LINK utility, | 

More information on Using ,PSECTS {$8 available in the PDPe«li MACROei1 | 
Programmer’s Guide and the LINK section of the RT#ll System User*s 
Guide,
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USER 

MACRO SYSLIB 

ROUTINES 

SYSS! 
USERSI}PROM PROM si}PRo svsso} °° 

USER$D | RAM sysss} RAM 

FORTRAN 
COMPLIER \ vA OTS LIBRARY 

$CODE | 
ore 

SDATAP J LINK - ore, (PROM 
| ORDER FOR OTSSD 

| ALL PSECTS OTSSO 
SN ee ee ee | 

Le ee ae ee 

SDATA} RAM | OTSSS} RAM 
SAV 

Section Name ' Attributes 

OTSSI Rw, |, LCL, REL, CON 

OTSSP Rw, D, GBL, REL, CON 

SYSSI Rw, 1, LCL, REL, CON 

USERS! Rw, 1, LCL, REL, CON 

SCODE Rw, 1, LCL, REL, CON 

OTS$O Rw, |, LCL, REL, CON 

SYS$O RW, |, LCL, REL, CON 

SDATAP Rw, D0, LCL, REL, CON 

OTSSD Rw, 0, LCL, REL, CON 

OTSSS Rw, 0, LCL, REL, CON 

SYSSS RW, D, LCL, REL, CON 

SDATA RW, D, LCL, REL, CON 

USERSD Rw, D, LCL, REL, CON 

SSSS. RW, D, GBL, REL, CON 

OTHER COMMON BLOCKS D, a
 

—
 GBL, REL, CON 

Figure 3e1 pSECTs Presented te LINK Utility 
and Resultant Ordering Sequence
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3,3,1,1 Iyaical BBOMJEAM Ghructure for Abalication Eragran Geberated 
to  assenbly Latcuage Only e« Vse of ,PSECT directives when develeping 

an application in assembly language ‘only call tor the following 
~PSECT sequence, 

1, ,ASECT for abSolute address section 

For pure code and data section 

3, «PSECT RAM, DO, LOLs REL, CON 
For gcrateh data (variables) 

The above defines the General ordering of ,PSECTs to accommodate the 
PROM based and RAM based data, 
that Can be used 
Appendix 
organized in a gample application program, 

Fs The 

An agsembly language definition module 
this ordering sequence is given in 

shown below indicates how the data is 
The example is taken fram 

to achieve 
example 

the first sample application in Appendix A, 

Notice that tne 

1, 
an 

3, 

PWRUPs 

KEYCHK: 

eASECT 
ePSECT 

»PSECT 

GLOBAL 

,ASECT 

,WORD 
»WORD 

»PSECT 
MOV 

JSR 

CLR 
MTPS 

TSTB 
BPL 
TSTB 
JSR 

» “ORD 
MOV 
JSR 

JSR 
,4ORD 

MOV 
JSR 
JSR 

, WORD 

following three program sections are used exclusively! 

to initialize lowemMemory areas (vectors) 

ROM to define all instructions and data to be 
placed in PROM memory 

RAM,D to define all RAM (Cseratchpad) locations 

INIT, HOURS, MINS» SECS fFExternal varfables from other modyle 

#G0 to absolute section to define vectors 
;Oriain to the powersup vector i 

HPWRUP" PWRUP > gPowereup PC = routine labeled 

340 sPowereup PS indicates PRIO 7 (no interrupts) 

Rom Origin to ROM section 
#SSTACK,SP *Set up 4 valid hardwWare stack pointer 

pe, INIT sANd initialize all required RAM locations 
} defined in the clock module 

Ri sInit Ri for MTPS operand 

Ri y4hen all loeations haye been initialized, 
} Start Clock module operating by allowing 
: interrupts, 

a#177560 pWait for console Keyboard ready 
KEYCHK ,;I1f PL, no character haS been typed 
92177562 pElgse read the character 
RSs PRINT YANd begin the print the time Message 
MESS1 : Sy calling the PRINT subroutine 
HOURS.sRQ yPlace number of hours @lapsed in RN 

Pc,OECOUT fANd convert it to decimal ASCII, typing it 

1 Gut on the console 
RS,PRINT Print out * hours, * 
MESS2 

MINS, RO 7G@t number of elapsed minutes 
PC,DECOUT yConvert and print out minutes 
R§,PRINT ;Print out " minutes, and " 

MESS3
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MOV SECS, RO yGet number of alapsed seconds 
JSP PC, DECOUT Convert and print out seconds 
JSR R5,PRINT Print cut " seconds," and carriage return = 
,*ORD MESS4 ; line feed characters to return carriage 

BR KEYCHK 3GO wait for another Character to be typed, 

PRINT; MoV (R5)4-R4 :R4 = address of message to be printed 
SCHARS: MOVB (R4)+4,R0 yRO = next character in message te print 

BEG PRET 3I£f EG, entire message has Seen printed 
JSR PC, TYPECH jeige CYbE GUE CHE Character ih RF 

BR PCHAR jANd go get next message character 

PRET? RTS R5 return to calling routine 

DECOUT: SWAB RO Convert binary 90999 to two dee{mal ASCII 
DLOOPs ABO $<019-%256,>61,R0 7 digits, by doing a byte division operation 

BPL DLOOP H maintaining quotient in low byte and 
ADD #<€10,#256,>014"00,R0 7 remainder in high byte of RO 
JSR PC, TYFPECH Type out most significant digit 
SWAB RO tMove least significant digit down 

$ and tyre it Our also ,,, 

TYPECH: TSTH a@#177564 $18 printer ready toe accept a Character? 
BPL TYPECH s1f pL no w= still printing last one 
MOVE RO,@#177566 sElae print this character 

RTS PC tAnd return to calling routine 

ePSECT RAMsD iOrdain into RAM to detine stack 
~BLKW 64, tResgerve space for hardware stack at beginning 

. $ of RAM 
SSTACKES 7ANd place reference label at end (as stack 

+ Jrows towards lower addresses) 

~PSECT ROM sOrigin back to ROM to define message text 
MESS13 »pASCIZ /Elapsed time since powereup is / 

MESS2: eASCIZ / hours, / 

MESS31% gASCIZ / minutes, and / 

MESS4: gASCIZ / seconds, /<018><012> 

3,3-1,2 Tyseical BROM/BSM structure for ASSanbly Language Subrcutinos 
Used do Application Developed dith Both EQRIBAN LY and MACBOailL = This 
section breSents an example of how PSECTs are used when generating a 
subrOutine in MACROe#i! assemply language, The difference between this 
examole and that of the preceding paragraph results from the fact that 
the helow application ig developed using a combination of FORTRAN IV 
and MACROe11, The ,ASECT program section defines the absolute address 
section just as in the preceding example, However here, PSECTs USERSI
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and USERSD are used to define PROM based data and RAM based data 
respectively, when coding subroutines in MACROsil assembly language 
for use in FORTRAN PROM fased applieatiengs the USERSI and UYSERSD 
ePSECTS must be used, The example given here is a subroutine taken 

from the second gample application in Appendix A, 

eTITLE Subroutines for SCALER,FOR 

»SBTTL ODRVIl Interruet Servicing 

: Tne routine DRVINT services interrupts from all 8 DRV11 intertaces 
installed in the system, Tne line number of the interrupting DRVi1 

is encoded in the condition code Sits of the New processor status 
word fetched as th@ result of the interrupt, ~

~
 

ws
. 

se
 

sj Initialization of the Drvli interrupt vectors: 

eASECT 
@2300 

»WORD DRVINT, 34041, jyVeetor for line #1! 
WORD DRVINT, 34042, Vector for line #2 
2WORD ODRVINT, 34943, sVeeror for line #3 
»#ORD DRVINT, 34044, ;Veetor for line #4 
,»WORD DRVINT, 34045, jVeetor for line #5 

WORD DRVINT, 34046, sV@etor for line #6 
»WORD ORVINT, 34047, FVeetor for jine #7 
,#ORD PRVINT, 34048, 3Veetor for line #8 

1 Now, the interrupt routine itself (in the PROM Psect): 

»GLOBL WEIGH rExXternal FORTRAN routine to service intr 

,PSECT USERSI 
DRVINT: JSR Ro, 9Fc Save a regqster on statx with destroying 

MFPS RO + Condition codes, and retrieve them 
BIC #177760,R0 Clear all but line # 
MOV ROQ,DRVLIN sAnd store for reference by WEIGH routine 
MOV Rt,e(SP) pSave remaining registers 
MOV R2,0(SP) f On stack, as FORTRAN 

MoV R3,2(SP) 1 routine may use them 
MOV R4,2(58) 

MOV RS,#(SP) 

MOV *ARGLST,RS5 yLoad FORTRAN argument list pointer 
JSR PC, WSIGH rANd call routine to process interrupt data 
MOV (SP)45R5 | yRestore registers 
MOV (SP)+,R4 ) after retyrn from 
MOV (SP)+rR3 } FORTRAN routine 
MOV (SP)+—eR2 
MOV (SP) 4+/R1 
MOV (SP)+,R0 
RTI sAnd return from the interrupt 

ARGLST; ,WORD 1, ORVLIN pArgument jist for call te WEIGH 

»PSECT USERSD,D yOriqin to RAM section
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DRVLIN; ,BLKW And define variable to get line # 

3,4 LINKING BROM BASER ABELICATION BROGBAUS 

after developing the application program, you Must invoke the LINKace 
editor tc properly sequence PROM destined and RAM destined data, The 
protocol for invoking the LINK command differs somewhat depending on 
tne Eollowing 

1, The application {s coded in assembly language only 

2, The application is coded in a combination of FORTRAN IV and 
MACROsi1 asse™ply language 

When LINKing any PROM based application the LINKage editor (LINK) 
musts 

i, Load ,PSECTs into memory image in desired order (absolute 
sections then ROM sections then RAM) 

2, Set base of ROM section above vectors (not at 1000 as 
normally done in RTe#l1) 

« Found up base of RAM section to align it with the next 4k 
word boundary 

4, In¢lude some Stack space in RAM 

Tne LINK utility loads ,PSECTs into memory image in the order in which 
they are mentioned in the input objeet module stream, 

3,4,1 Lidkias an Assetbly Landuacs doplicarion Bragran 

Creating a definition modyle whien mentions the ,PSECTs in the desired 
Order solves any ordering problem, This definition module is given in 
Appendix FY 

Once you have assembled ROMDEF module has been assembled to produce 
ROMDEF OBJ, the linking process for appli¢ations whi¢h nave been coded 
with the listed ,PSECTs is: 

sLINK/BOTTOM1{400 /BOUNDARY!3020000 /EXESAPPLIC 
Files? ROMDEF,userefileet,,,,,Userefileen 
Boundary section? SSTACK 

NOTE 

If ROMDEF its not used, tne first RAM 
based sPSECT name should replace 
"SSTACK"™ ag tne reply to the "“Seundary 

Page
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section?" query, 

Fo extend the size of the stack space to mmmmmm Coctal), use 

eLISK/BOTTOM{400 /BOUNDARY!:020000 /EXESAPPLIC /EXTENDiammmmm 
Files? ROMDEF ,userefilewit,,,,,USereflleen 
Extend seetion? sSTAck 
Boundary section? $STAcK 

3,4,2 Linking ag ApSlication Develoned ia Both EQRIRAN Jv and Assembly Language 

To LINK a PROM FORTRAN application, use the following command: 

eLINK/BOTTOM2400 /BOUNDARY3;020000 /INCLUDE /MAP 
Files? userefileei,,,,,useretileen 
Boundary section? oOTS$ss 
Liorary sear¢hn? sSSIMRT 
Library search? 

Default stack size 1s 64, words, To extend the stack 5 mmmmmm 
Coctal), use the following command! 

eLINK/BOTTOM: 400 /BQUNDARY;920000 /INCLUDE /MAP /EXTENDemmammm 
Filles? userefilewi,,,,,usersfiileen 
Extend section? sSTACK 

Boundary section? CTsss 
Library search? S$SIMRT 
Library search? 

NOTE 

Using values for the /BOTTOM (8) switch 
that are less than 400 requires use of 
the /X switen to the LINKage editor, 
See RT#l1 System Uger’s Guide, 

The nuUmper Of PROM boards required (and RAM size) can be determined bY 
examining the map produced by LINK, Refer to section 3,5, 

3,5 OBTAINING LINK Mags 

Printing or displaying a LINK map ig a necessary step prior to 
Olasting the PROMS as deseriped in Chapter 5, Through appropriate use 
Of program sections (,PSECTS) and exeeution of the LINK utility, all 
PRON destined data is now seParated from RAM destined data, The LINK 
map is now required so that when you are blasting the PROMs you can 
determine the nigh Order address of the PROM destined datay (see the 
description of the PROGRAM command in Chapter 5),
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For any given application, you must generate LINK maps in two steps for the following reasons; | . | 
1, The first map ig produced by invoking the LINK utility without assigning RAM destined data on the next 4K boundary 

(the BOUNDAFY switen of the LINK instruction is not used), In this case, the LISK utility places the RAM data 
immediately after the PROM data in the memory image ‘file, The Map produced by LINK reflects this sequence py defining 
the RAM data immediately above the PROM data, 

4, The second LINK map is produced 5Y inVoOking the LINK utility 
with the BOUNDARY switch used to assign RAM data at the start 
of the next 4K boundary, 

. 

The illustration below shows pre=boundary and post boundary memory 
image maps, pre-BoUNDARY ; POST BOUNDARY 

ABSOLUTE SECTION ABSOLUTE SECTION ) 

PROM 
DESTINED 
DATA 

PURE DATA 

\ PROM 
IN PURE DATA f DESTINED 

RAM 
SCRATCH DATA DESTINED 

DATA 

— —-—— — — — —— A* 4k en) 

SCRATCH DATA 
RAM 
DESTINED 
DATA 

Figure 32 PresBoundary and Post Boundary Memory Language Mans 

3,5,1 AgSetbly Language LINK Map 

The @xamples below show two LINK maps for the sample application program descrined in Seetion A,2? of Appendix A, Note that the first map is produced when no BOUNDARY switch 1s given as part of the LINK instruetion parameters, This map shows RAM destined data bedinning at 
lecation 900776(8), Thus it can be eoneluded that the highest order



DESIGU COUSIDEZATIONS FOR REOMZBASED ABPLICATION 2ROGRAMS 

address for 
must be fed to the PROGRAM 
PROMS, 

The second LINK map 1s produced when the BOUNDARY switen is 
asSign RAM destined data at next 4K boundary, 

second LINK location 020600(8), The 

PROM destined data is 000775(8), 
command 

Page 3e13 

This is tne value that 
(Chapter 5) nen blasting the 

used to 
RAM data now starts at 

Map is useful because it 
indicates the beginning and ending address of the STACK in RAM as well 
as defining RAM memory requirements for other program elements, 

PRE*SQUNDARY LINK MAP 

LINK/BOTTOM? 400/EXECUTESMAIN/MAPSTT! MAIN, CLOCK RT*eil LINK V05,02 Load Map 
MAIN ,S5AV Titles: MAIN Ident; /B3000490 

Section Addr Size Global Value Global Value Global Value 

2» ABS, 000000 00460 (RW,T*¢GBL,ABS,OVR) 
ROM 00409 00376 (RW,IeLCbh,REL,CON) 

INIT 000752 
RAM 000776 onnatio (RW,D,»LCL,REL,CON) 

SSTACK 0901176 TICKS 001176 SECS 001200 
MINS 001202 HOURS 901204 

Transf@r address 3 Coadol, High limit = 001206 = 323, words 

POSTeBOUNDARY LINK MAP 

LINK /BOTTOMs 400/EXECUTEIMAIN/MAPITT? /BOUNDARY!20900 MAINS CLOCK 
Boundary Section? RAM 

RTeil LINK vV05,02 Load Map 
MAIM SAV Title MAIN tdent! 483900400 

Section addr Size Global value Global Value Global value 

» ABS 900006 000490 (RW,1,GBL,ABS,OVR) 
ROM 000400 017490 (RW,IyLCL,REL,CON) 

INIT 000752 
RAM 020000 000210 (RW,D,sLCL,REL,CON) 

SSTACK 920200 TICKS 0202090 SECS 020202 
MINS 020204 HOURS 020206 

Transter address 3 090001, High Limit = 029210 32 

3,5,2 
| 

This paragraph 
deserined in 

combination of 
nigh order 

presents two 
Appendix 

LINK 

A (section a.3), 
FORTRAN IV and MACRO®1{, program section oOTSSD is 

PSECT for PROM deStined data (see Figure Jel), 

4164, words 

EORTRAN Ii and 4iceOall LINK Mans 

for the second application 
For applications coded in a 

the 

Similariy 

Taps
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OTSSS is the low order program section for RAM destined data, In the 
first example given below, the LINK BOUNDARY switch is not invoked, 
Consequently program seetion OTS3S follows immediately after OTSSD {in 
the memory image file, The high order PROM address given to the PROM 
blasting PRUGRAM command is 025051(8) in this case, 

When the second LINK map is produced, the BOUNDARY swtien is used to 
Set the OTSSS program section on the next 4K boundary, In this case 
the Boundary is set at 040000(8) because 2 MRVLLeAA/MRV1L10BA modules 
are required to accommodate the PROM based program section, 

PREeBOUNDARY LINK MAP 

RTwll LINK VO05,94a Load Map Fri OleSepe78 00338:04 
SCALER, SAV Title! SCALER Ident! FORYO2 /8:000400 

. ABS 000006 o004g6 (RW,1,GRL,ABS,O0VR) 
SUSRSW 900000 $RF2A1 900000 ,VIR oooceo 
SNLCHN 900006 SHRDWR 000006 $SYSV$ 9d000j0 
SWASTZ 900131 S$LRECL 060216 

OTSS$I 000400 0203390 (RW,T,LCL,REL,CON) 
SSQTSI 90400 $sSIMRT 900566 5§TKS 901416 
$TKB 901420 $TPS 001422 $TPB 001424 
SCVTFB 002462 SCVTFI 002462 sCYTCB 002476 
SCVTCI 002476 SCVTDB 002476 $CVTDI 902475 
CIcs 0025190 cCIDs 002510 CL&s 0902510 
CLO$ 002510 sDI 002510 CIFS$ 002529 
CLFs$ 002520 $RI 002520 CIL$s 092626 
CLI$ 002632 gOTI 002662 $s0TI 002664 
S$SET 004450 RCIgs 005062 Gcos 006076 
FCO$ 006104 ECOs 006110 pcos 006116 
SCVTIF 0907040 $CVTIC 007054 $CVTID 007054 
Ccrs 007066 cDIs 007066 5§1¢ 007066 
$Ib 007066 cCFIs 007102 $IR 007102 
TVL$ 007466 g$TVL OO7166 TVFS 007174 
STVF 007174 TVDS 007202 $sTVD 007202 
TVQs 007210 sTVQ 007210 TVPS 007216 
$STVP 007216 TVIs 007224 sTVI 007224 
Ocls 007360 IIs 007366 gECI 007402 
O¢cas 007862 Icd$ 007870 TIFWS 907766 
SIFW 007772 IFwes 010034 IFRS 010104 
SIFR 010110 IFRSs 010146 S$CHKER 010170 
SIOEXI 010214 #£EOL 010242 EOLSs 010244 
sOTIs 010360 SsSOTIS 010362 SAVRGS 010502 
THRDS 010660 SPUTRE 019662 ssTPS O11170 
STP$ O11176 $§STP 011176 FoOs 911202 
SEXIT O11222 SERRTB 011346 SERRS 011453 
$WAIT 015146 sFCHNL 015210 $INITI 015306 
SCLOSE 915420 $GETRE 016064 STTYIN 916140 
SPUTRL 016274 $sGETBL 016504 SEUFIL 016670 
SE0F2 016704 $FIO 017444 $ssFIO 017450 
SVRINT 0920600 $DUMPL 9020602



OTSseP 
SYS$1I 

USERSI 

S$CODE 

ATS$§0O 

SY§$0 
SDATAP 
OTS$D 
OTSss 

SYsss 

SDATA 
USERSD 
25888, 
$STACK 
SSTKST 

0207306 
9219000 

921020 

021234 

023116 

024126 
024126 
025044 
025032 

025356 

025362 
025454 
925456 
925636 
026036 

goaoas5ga 

000929 

000214 

091662 

091040 

H0g00090 

090716 

000096 

090304 

000004 

000072 
09N092 
000169 
900260 

900000 

CRW, IT pLCL, REL, CON) 
IPEEK 021000 JPOQKE 

C(RW,IeLOL,REL,CON) 
IBCDI 921190 TBCDO 
CRW,T-LCL,REL,CON) 

$OTSC 021234 WEIGH 

CRW, I,LCL,REL, CON) 
$sOTSO 623116 gOPEN 
(RW,TsLCL,REL, CON) 
CRW,.D,LCL,.REL.CON) FO Se Nee —— ~~ 

C(RW,D,LCL,REL,CON) 
(R¥,D,LCL,REL,CON) 

gA0TS 025354 

CRW,D,LCL,REL,CON) 
SSYSLB 925356 $LOCK 
(RW,0,LCL,REL,CON) 
(RW,D,LCL,REL,CON) 
CRW,D,GBL,REL,OVR) 
(RW,D,LCL,REL,CON} 

CRW,D,LCL,REL,CON) 
S$8SSTK 026036 

Transfer address = 021234, High limit 

POSTeBOUNDARY LINK map 

RTell LINK VoO5,0448 
SCALER,SAV 

Section Addr 

, ABS, 

OTS$I 

Titles 

Size 

Q00006 000400 

000400 020330 

026036 
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Q21010 

021134 

022376 

023116 

025360 

TAbDC 

§CRASH 

5647, words 

Fri Ol*Sepe78 0093393 44 Load Map 
SCALER Ident! FORYO2 

Global Value Global 

CRW, 1,GRL,ABS,0VR) 
SUSRSW o00000 §RF2AL 
SNLCHN 990006 §HRDWR 
SWASIZ 906131 SLRECL 
CRY,T,LCL,REL,CON) 

$S8OTSI 900490 §SIMRT 
STKB 001420 sTPS 
SCVTFB 0902462 sCVTFI 
SCVTCI 0902476 gsCVTDB 
CiIcs 002510 cCID$s 
CLOS$ 002810 ¢gBI 
CUFFS 002520 $RI 
CLIs 002632 $O0TI 
S$SET 004450 RCISs 
FC9$ jno6jo4 Ecos 
SCVTIF 907040 $CVTIC 
eccrs 007086 cDIs 

SID oo7066 CFI8s 
TVL$ 007166 sTVL 
STVF 007174 TYDS 
TVQ$s 007210 g§TVQ 

$TVP 007216 TVI$s 

/B:900409 

Value Global 

000000 ,VIR 

000006 $SYSV$ 

000210 

900566 $TKS 
001422 sTPB 
002462 sCVICB 

002476 sCVTDI 
962510 CLCs 

NO2810 CcIFSs 
002520 CIS 
002662 $sOTI 
6003062 GcOs 
N06110 pdcOs 

007054 $CVTID 
007065 s$1r¢ 

0907102 $IR 
007166 TVFS 
007202 sTVD 
007210 TVPS 

007224 STVI 
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021200 

Q25361 

Value 

900000 

000010 

961416 
004424 
002476 
002476 
002510 
002520 
002626 
002664 
906076 
006116 
007054 
007066 
907102 
007174 
007202 
907216 
007224



OTSSP 
SYSST] 

USERS$I 

ScODE 

OTS80 

SYS$0 
SDATAP 
NTSSD 
OTSSS 

SY58S 

SDATA 
USERSD 
8985, 
$STACK 
¢STKST 

020730 
921000 

021920 

021234 

023116 

024126 
024126 
025044 
040000 

040304 

040310 
046462 
040404 
040564 
040764 

900050 
G9N020 

900214 

001662 

001010 

0000900 
900716 
912734 
000304 

guo0an4 

000072 
000002 
O00160 
990290 
9090900 

OCIS 007360 <rcIs 

ocos 9007562 [Cds 
SIFW QO7772 <IFWSS 
sIFR 910410 IFR8s 

$IQDEXI 010214 FOL 

soTIs n140360 ¢ssOTIs 
THRDS 01066090 sPUTRE 

STP$ o1ii176 sSTP 

SEXIT 011222 SERRTS 
SWAIT 015146 sFCHNL 

$CLGSE 0615426 <sGETRE 
SPUTBL 016274 sGETBL 

SEOF?2 016704 gsFI0 

SVRINT 920600 §DUMPL 

- (RW,D,GBL,REL,OVR) 

CRW,TsLCL,REL,CON) 
IPEEK 6021000 IPOKE 

(RW,I,LCL,REL,CON) 
IBCDI 924100 Irecpo 

(RW,IeLCL,REL,CON) 
$$OTSC 021234 WEIGH 

(RW, Ile+LCL,REL,CON) 

SS$OTSO 023116 sOPEN 

(RW,T,LCL,REL,CON) 
(RW,D,LCL,REL,CON) 

CRW,D,LCL,REL,CON) 
(RW,De LCL, REL, CON) 

SAOTS 040302 

C(RW,D-/LCL,REL,CON) 

SSYSLB 040304 sLOCK 
(RW,D,LCL,REL,CON) 

(RW,D,LCL,REL,CON) 
(RW,D,GRL,REL,QVR) 

(RW,9,LCL,REL,CON) 

(RW,D,LCL,REL,CON) 

$8$STK 940764 
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907366 
007570 
010034 
010146 
010242 
010362 
010662 
O11176 
011346 
045219 
316064 
016504 
017444 
020602 

021010 

021134 

022376 

023116 

040306 

gecl 
IFWs 
IFRS 
SCHKER 
ENU$ 
SAVRGS 
$STPS 
FOS 
SERRS 
SINITi 
gTTViIn 
sEQFIL 
ssFIO 

TADC 

SCRASH 
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007402 
607766 
910104 
0101790 
910244 
910502 
041170 
941202 
911453 
515306 
MAE AR oe Ree Rf ee 
WL wi & 5 of 

016670 
017450 

021200 

940307 

Transfer address = 021234, High limit = 040764 2 8442, words 

3,6 SAMBLE PROM BASED ARPLICATIONS 

This section briefly d@éscribes the design Objective of tha two sample 

application programs given in Appendix A, The first sample 

application program {is coded in MACROeli assembly language only, The 

second sample application ig coded in a combination of FORTRAN IV and 

MACROwil assembly language,
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3,6,1 Elagsed Iize Since Bower Un daclicahien Brogtaz 

Tne @lapsed time since power up application program consists of twa 
modules, both coded in assembly language, These nodules and their 
purposes are} 

1, MAIN,MAC, The module prints out tne elapsed time sinee power 
Up caleulated by the second module (CLOCK,MAC), Prine out is 
in hours, minutes and seconds and occurs only when 4 terminal 
Key is pressed, The nandler that detects typing of any key 
and printing the messaqce is eantainead in this module, San 8 We 

2. CLOCK,MAC, This module provides a eleck interrupt handler 
and the code ¢6 Maintain the current time of day Celapsed 
tite since bCotstrap on power up) fer the main module 
(MAIN,MAC) 

3,6,2 Beles Computation for Heigned Merchandise aoplicatian 

Figure 3e3 shows a sa™ple PROM based apelication involving price 
eomputation fOr weighed merchandise, The nardware shown at the right 
ef this illustration accommodates one of @ weighsin/price computation 
stations, Thoygh Not representing an a¢tyual FROM paged application, 
the devices shown here ¢onvey and receive the types of data 
appropriate to PROM based programs, Specifically, the hardware 
devices consist of, 

{, An eleetrenic seale used to *eigh Various Kinds of 

merchandise, The output of the scale is a de voltage 
CeOnsigtent with the weight of the item being weigned) that’s 
fed to one Channel of an analogeroediqital converter module 
C(ADVi1), Because mot all electronic scales are the same from 

Stationwtoestation, there may be SOme differences petY¥een 
stations ag t© the de yoltages generated fOr a qiven weight, 
That iss one gcale May output 2,5 vde for 5 Kilograms of 
merchandiser wnile another scale Nay generate 2,5 Vde for the 
Same weiqht, Such disparities in oytPut yoltages can be 
eompengsated fr by a scale calibrarion feature built into the 
application program 

2, Set of four knuUried Knob readein switenes that are set to 
define the price per Kilogram of the merchandise peing 
welghed, Each of the four switches produces a BCD (Binary 
Coded Decimal) encoded Output over four lines, Hence 16 
lines are uSed to eonvey pricing information to a DRVi1 
module 

3, Four Nixie lights to display the Value of the goods after the 
weidhtetimeseprice product has been computed by the PROM 
based program, Each Nixie lignt receives a BCD encoded value 
over 4 output lj{nes from the ORVI1 module, Hence a total of 
16 lines feed the "yALUE OF Goods" display
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4, Pushbutton switen that*s activated py the orteing station 
Operator after he hag set the erice/sKilogram switches, The. 
pushbutton switch geNMerates the interrupt (via thre oORVI1 
Module) that inieiates the price computation program
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The Tole played by each station operator in this sample application 
involves placing the mherenandise on ene sCale, setting the 
PRICE/KILOGRAM switehes in accordance with tne type of merchandise on 

the seale, and then activating the pushbutton, 

Other features of this PROM based application permit the following 
types of data access from the system terminal, 

{, Total weignt Processed by Merchandise category 

3, Average value 

4, Change (correct) calibration of each Scale, Sueh changes are 
necessary when the de Voltage output from a scale changes 
over the course of time (e.g,, for a flxed weigher of 3 
Kilograms) 

3,7 ERDGRASMING SLETs 

This section presents software design hints for various aspects of 
PROM based arplication developement, 

3,7,1 Sepeing Initial Cosdizioas Briar ta Enabliag CEU Lnsatryoss / 

Before enabling cpu interrupts, Make sure that all initial conditions 
are set, The apolication startup ¢Ode must ve responsible for storing 
initial valuegs into any required RAN variables and tor conditioning of 
inputsvoutput interfaces before Cpy priority is dropped to PRO, 
enabling interrupts, This is especially true Of Variables used by 
line ¢ime clock handling roytiness as the clock may inreerfupe ag goon 
as the cPufrs priority ts lowered, 

he 

3,7,2 Using LINK4X Suiltch khen Blacing Aotten of Bejlocatable BRON Code Belex dd: 

The RTeli LINK utility stores ,SAV file bitmap information into 
addresses 360¢€8) to 377(8) o€ memory image filles, TNis information is 
used by the RTe1li system when loading background executable programs, 

If you wisn to use a BOTTOM address which is helow 400(8), you must 

specify the /x gwite¢n to the RTel{ LINK utility, Refer to the LINK 
section of the RT#il System User’s Guide for More details on this 
switch,
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3,7,3 Mbnisizing 2BON Storage Reguizezents dnen Develooing EQRTRAN Anplicatians 

Some simple rules can aid the user in minimizing the amount of PROM 

storage required when developing an application using FORTRAN IV, 

These rules are; [ 

1, Use the $SHORT error message module when linking the FORTRAN [ 

program, The default module will build the complete ASCII § ° 

text Of all runetime error messages inte the PROM segment; | 

uging the short form of the messages will recover over 8990 
words of PROM space, aes 

Refer to the RTe#ll/RSTS/E FORTRAN IV User’s Guide for 

information on selection of the SSHORT error module at link 

time, . 

e
l
 

2, If your application does not require numeric input/output 
conversions (FORTRAN "Formatted" I/O), but does need to print 
giMple Messages to the operator, use the SYSLIB terminal I[/9 

Calls rather than the FORTRAN TYPE and ACCEPT stateménts, 

For example, 

CALL PRINT ("Process tonitor is now running") 

is preferable tos: 

TYPE 100 

100 FORMAT (* ProceSs monitor iS no¥ running’) 

or’ 

Type w, *Process monitor 1S no¥ running‘) 

If¢ any TYPE or ACCEPT statements are used in the applications 
however, na economy is gained by replacing Individual simple 
statements with PRINT calls,



CHAPTER 4 

LUSTALLATION 

this chapter presents installation procedures for the PBl1 hardware 

and software, Also discussed are procedures to he used for acceptance 

testing the hardware/software and methods for 
Nardware/software problems, 

4,1 IJNSTALLIUG BROMsEIsl1 HABDUABE 

reporting 

The Nardware supplied tor PROM/RTwil consists of the followings 

1, PROM blaster 

2, Signal cable tor connecting PROM blaster and DLV1 
line unit 

1 sé@rial 

3, Personality cards, The PROM blaster may use a different pair 

of printed Circult boards to acCommodate blasting of 

different type pROM chifs, lf tne PROM/RT#l1 is to 

accommodate blasting of anly One type PRoM chip, then 4 

single pair of personality cards its supplied 

4, Socket adapter(s), Different type PROMS may also require 

different types of adapter sockets for insertion in the 

blaster socket 

4,1,1 Lbpacking 

No special unpacking instructions are necessary fOr the. PROM/RT#11 

nardware, Personality ecards with appropriate socket adapters are £96 

be fOund in separate cartons within the shipping container,
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4,1,2 Iostalling the BEOy Blaster 

When removed from the Shipping container, the PROM blaster may be 
placed on any sturdy table surface, Freferably, the table surface 
should be adjacent to the development system terminal to facilitate 
the PROM blasting procedure, 

4,1,3 Cganacting the BROM Blaster Signal Gabls 

The signal cable Must now he connected between PROM blaster and the 
serial line unit, The cable connectors are of different design so 
there can p@ no mistake as to whien end goes where, The DLVil 
development module is mounted 9 the development system backplane 
along with the other modules, The PROM blaster signal cable socket is 
at the rear of the PROM blaster, 

For this installation, switcnes/jumpers on the Serial line unit must 

be set to select the following operational characteristics, 

1, Eignt data bits 
ie lili 

2, No parity 

3, i stop bit 
ee | 

4, No framing error nalt (LSIe1! only) 
5, 9600 BAUD max, 

Refer to the appropriate serial line ynit hardware manual for 

procedures On selecting these cnaratteristics, 

4,1,4 Ingeatying she Eatgonallsgy Caldg and Sockay Adanger 

If ™Ore than One set Of personality cards are supplied, the user Must 
determine whien pair of cards he wisnes to use, [his can be 
d@termined from the data given in Taple 4ai, 

Agter removal of the Fersonality cards from their cartons they are to 
be installed in the PRomM blaster, For Card installation procedures, 
refer to the hardware Manyal, 

Table 42\ 

PROM/RTe11 Madule Options and Related 
PROM Blasting Hardware 

PROM/EPROY Chip | Socket PerSonality 
Option Boards Types Adapter Cards
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MRVIL®AA 828129 C1031 “122602F ) 

. 928131 1035,2 122602F 

MRVI1*BA 2708 1033,4 1174e1F 

. 8708 1033,4 1i74e1F 

BDVES 2716 1366 B19e1A | 

S716 | 41366 i3igeia | 

Once the personality cards are installed. the socket adapter can he 
inserted, Thig is designed. so that it can only be inserted in one 
ways that is with the socker degignarion nymper oriented toward the 
top, When the socket adapter is inserted, hardware installation is 
complete, | 

4,2 INSTALLING BEOU/BTal1 SOEIYARE 

The PROM/RTwil utility program is supplied on one of two distribution 
media as tollows 

1, Single density RX01 flexible diskette (floppy disk) 

2, RLOI cartridge disk 

The Supplied disk is to be installed in its proper port, After this, 
the user may invoke the Keyboard MOnitor Cnpy command to transfer the 

PROM/RT#11 utility program onto the development system disk, This 

approach assumes that the PB11 is purchased as an addeon option to an 
existing syStem, If the uSer purchases the PB11 aS an option with a 
new system, he first uses SYSGEN to build a system disk, (Refer to 
RT#1i syste Generation Manual,) 

4,2,1 COEYtag BROUsBIalL Software eato S¥astem Disk 

Appendix C presents a complete description of the procedures used to 
install PROM/RTell software, 

4,2,2 scceatance Testing 

Following PROM/RTe11 hardware/software installation, the hardware 
should be exercised to ensure proper operation, The DIAGNOSE and LIST 
commands built into the software command repertoire provide a 
convenient means of checking PROM/RTw11 nardware operation, 

Instellation personnel can check the hardware using the following
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Ze 

Invoke the PROM/RTe11 utility program using the procedures 
specified in Cnaprer 5, After invoking the utility, check 
that the header defining the prorer PROM size appears on the 
terminal, 

Invoke the DIAGNOSE command as deSeribed in Chapter &, when 
the test options appear, s@lect “Test #3, This test dialogue 
informs the uSer to mount 4 blank PROM to ce patterned when 
the user types CRETURN?. : The pattern eantered inte ene PROM 

rib = yw 

by the diagnose command is one that inserts a binary value of 
Q into address 0, a binary value of ! into address 1, a 
binary value of 2 into address 2+ ete, The pattern eontinues 
until the tp of the range allowable by the bit width is 
attained (binary 15 for 4ebit wide ehips and binary 255 for 
@edit wide chips), The pattern is then repeated 

when the Message "PROM verified successfully" appears and the 
utility program returns to the "command" modes installation 
personnel may invoke the LIST command to obtain a hard copy 
of the PROM contents, (See Cnapter 5 for LIST Command 
procedures.) if the listing indicates the pattern described 
in step 2, then the PROM/RTelf hardware is operating 
satisfactorily, 

4,3 REBOETING wakowabevSorIuage BRUELEMS 

Procedures for reporting problems differ depending on location of user 
site, 

1, 

24 

fhe procedures and differences are 

United States, T¢é any preblems are encountered during 
hardwareysoftware installation procedures, seek assistance 
via the LsIeil not line, Call toll free 800 2259220, (Cin 
MASS, 617 48127400 exte 5144) or write Digital Equipment 
Cofporations One Iron Way, Marlborough, Ma, 01752, 

Qutside United Strares, Ig any problems are encountered 
during pardware software installation, Contact Your nearest 
DIGITAL salés representative for assistance, 

4,4 ZBOUBLESUUOTING 

Chapter 6 presents troubleshooting procedures fOr rhe PROM/RTeii 
hardware and softtware,



5,1 JNTBODUCTION 

This chapter describes the PROM/RTell operating procedures centering 

around the uzof the PROM/RT*11 utility instruction Set, These. 
instructions a okedl Gevélopment system. terminal Dto program 

or Modify “PROM chips after development ‘or modification of the 

application program, procedures presented in the subsequent 

paragraphs assume Certain prerequisite actions on the part of the 

user, These are} 

. Personality cards appropriate to the PROM ¢hip type have been 

inserted in the prom blaster 

2, The correct PROM chip adapter has been installed in the PROM 

blaster socket 

3, A vinary image file for the generated application progfram is 

availaple to the user 

4, The POWER s¥iteh en the PROM plaster is set to ON 

5,2 ZUVOKISG INE 2ROM/BIsli BLASTER PROGRAM 

The PROM/RTsii program is desiqned to run in either background or 

foreground mode, For foreground operation, the system must have 4 

minimun of 28K memory, In systems Capable of foreground Operation, 

the PROM/RT#11 blaster program is normally run in the foreground since 

it dOes not require a hign level of access to the CPU, 

To invoke the PROM/RT#11 plaster program in the background moder the 
user types the following at the ter™inals 

RUN DEV: PROM,SAVCRET> 

where DEV! defines the disk drive containing the PROM/RT#11 utility 

program,
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To invoke tne PROM/RTel! blaster program in the foreground mode the 

user types the following; 

FRUN DEV’ PROM,REL<RET> 

enere DEV: defines the disk drive Containing the PROM/RT#11 utility 

program, 

FRUN may be abbreviated to FR or FRU, 

eqround version for operation on 

al systeme he typesi 

FRUN PROM/Tin <return> 

Where "n" speeifies the number of a valid terminal in the 

myltisterminal system 

Once invoked, the PROM/RTeli plaster program responds by typing a 

header followed by @ prompt aft the terminal, The header and promot 

are as follows? 

PROM/RTwit V¥i,0 current PROM Size 1924 by 98 

Command? 

The nNeader,s besides identifying the PROM/RTeL1 utility program and 

version, indicates the size and bit width of the PRom chip(s) to be 

blasted, Thig is because the PROM/RT#11 utility Gyeries the PFOM 

plaster as to type of personality cards before typing the header on 

the terminal, In this case, the personality cards eontained in the 

blaster accommodate pROMs faving 1024 address locations that are 3 

bits wide, If the personality cards accommodating PPOMs 512 by 4 bits 

size are inserted in the blagter then the header appears asi 

“The "Command!" prompt indicates that the Utility Program Wants the 

user to type one of the PROM/RTwil commands on the terminal, The 

commands are described in the subsequent paragrapns.s 

PROM/RTel1 V1,9 current PROM Size 0512 by 94 

Commands 

S,3 COMMANDS IQ BUN BROMBTeLS 

Once inyoked, the PROM/RTwl! utility program responds to any of ten 
commands initiated by the user at the terminal, All commands except 

the DIAGNOSE command are deseribed here, (The DIAGNOSE command is 
described separately in Cnapter 6,) 

PROM/RTeil commands are described in the sequence in which they are 

Most Normally used, Hence the PROGRAM command is described first
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because one# the user has generated and formatted his application 

erogram, his first effort 1s to pattern the PROMS in accOrdance with 

the binary image map, 

The fange of PROM/RT=11 commands in the ofder of their presentation is 

” 

1, PROGRAM 

2, MODIFY 

3, copy 

4, Ist 

5, VERIFY 

6, SEQUENTIAL 

7, INTERFACE 

8, HELP 

9, EXIT 

All Commands are typed in response to the "Commands" prompt printed py 

the PRoM/RT#ii utility program, When executed, most commands initiate 

a rumning dialogue consisting of queries (typed by the utility at the 

tertinal) and responses (given by the user at the terminal), To abort 

an ineprocess command, the user types CTRL/C, To return to the RTei1 

monitor, the EXIT command must be Given in response to the “Command:" 

prompt, 

5,3,1 BROGRAY connaad 

The PROGRAM command is sed to enter an application program into a set 

ef PROM chips, The application program is currently contained in the 

input file created py the user with the RTeli LINK utility progran 

(Refer to Chapter 3), The LINKage editor map produced by the LINK 

tommand must be avajlabie to the user in order to execute thé PROGRAM 

command, This map indicates the address assignments for the input 

file and the PROM/RT#1l1 urility must he informed of the highest pure 

eode address during execution of the PROGRAM command, 

Any User wishing to blast s@leeted chips (rather than an entire 

program set) should use the MODIFY command deseribed later in this 

section, 

The PROGRAM command generates a number of queries and directives to 

the user throughout the course of its execution, Such queries are 

necessary because the PROM/RT#li utility needs certain information in 

erder to properly execure the PROGRAM command, queries displayed by 

the PROGRAM command require the following information from the user:
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1, Does the PC module being used to Aouse tne PROM ¢hips invert 

(complement) the data or address Values being suppiied to it, 

2, what ig the name of the input file containing the instruction 

to be blasted? 

3, What is Aignest address of pure code in the input £flie? The 

us@ér can determine this from the map produced by the LINKage 

editor, 

22451 -j44528 aaeetaest st #&s Fareinai. fh 
once tne Pasiaa aagcress is enteres ac BAe wSPRANSe7 = actual PROM 

blasting process begins, During this phase, additional queries and 

directives are displayed to the user at the terminal, The dialogue 

and procedures for Biagsting the pROM3S are deseribed in a later 

paragraph (8lasting the PROMs), 

An additional feature of the PROGRAM instruction tis that it 

automatically verifies that the cerreet data is written into each PROM 

enip, 

5,3,1,1 Invoking tha ERQGEAM Compad = To invoke the PROGRAM commands 
the User Simply types P (or PROGRAM) and <RETURN> in response to the 

"command;" prompt, AN example of the process is as follows: 

Command: PLROGRAM] <RET> 
De You Want inverted data (Y of 8)? 

Once the PROGRAM command is invoked, rhe PROM/RTel] utility 

immediately responds by asking whether the user wants inverted data, 

Considerations regarding *ehis query are discussed below, 

§,3,1,2 Wotking wish Inyerteed Daze of Snveteed Addresi labuss ~ 
Certain Printed circuit boards May invert the data or address 

information supplied to them, This is the case for the MRVLI«®AA 

module which addressé¢s PROM chips in low (rather that high) active 

address bits, (This aspect of MRVileAA addressing 4s discussed in the 

‘aigital Microcomputer Handpook), If a user iS Working With an 

MRVit*eAA module and notifies the software of the inverted address 
condition, pROM/ptel!l inverts the address bits so that the PROMS are 

blasted in a lowetoehigh order address sequence rather than vice 
versa, 

Tt is up to the user to know whether or not the PC module he’s using 

complements either data or address information, Otherwise he cannot 

give proper response to the PROM/RTeli software queries described 

below, 

When the PROGRAM command is invoked PROM/RT#l1 responds with two 

queries in sequence, These are} 

Do you want inverted data (Y oF N)?
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De you want inverted addresses (Y or N)}? 

Atter each Y or N response, the user presses the <RET> key, The below 
example shoWS a condition Where the User requests both data and 
addresses as being inverted 

Do you want inverted data (¥ or N)? Y«<RET> 

Do you want inverted addresses (¥ on N)? Y<RET> 

Once the user has defined the data and address fermat; the PROM/RT=1! 
utility wishes to know the name of the input file,” This is discussed 
next, 

3+3.1,3 Specitying the Input Eile bo be Used in the PEON Blasting 
Brecess = The next query qisplayed by the PROM/RTeli utility fs 

Namé of input file (DEVIFILNAM, TYP)? 

To this, the user responds with the name ef the ,SAV image file 
containing the application program to be blasted into prom Chips, If 
the device (DEV!) is not specified, the system default storage device 
(Oki) ds used, Also {f no file extension (,TYP) ts givens an 
extension of ,SAV is a8sumed, The pelo¥ example indicates a c¢4se 
where the user has specified a demonstration program ag the input £ile 

Name of input file (DEVyFILNAM,TYP)? DEMPGM<RET> 

So3,!,4 Specitying the Highest dddzess in the Banga ~ The next 
Fequest by the PROM/RTel!i utility is for the user to supply the 
nignest address of pure code contained in the input file, 

CAUTION 

The last address supplied to the PROGRAM 
command mugt be the highest byte address 
to be placed in PROM, 

The Upper pure code limit is available from tne LINKage map produced 
by the LINK editor (Refer to Chapter 3), Once informed of the pure 
code upper limit, the PROM/RTel1i utility is able to determine the 
number of PROM chips to be blagted, For example, if the user igs 
working with 1024 X Sebit PROMS and specities 4 pur® code upper limit 
Of O17776(8), the utility calculates that a total of § PROM ¢chips (4 
low Dyte and 4 high byte) are to be blasted, 

When the last PROM in the entire range has been blasted, the utility 
Knows that it is time to return to the command mode, The PROM/RT#11 
request the upper limit of pure code with the following query}!
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Final program address (o¢tal)? 

Tne user now refers to his LINK map to determine the highest address 
ef Pure ecde ta be Qntered into PROM, The pair of maps shown below 
indicate the pre boundary and postebdoyndary code layout for a sample 
program, 

PreeBoundary Code Layout 

LINK/BOTTOMS 400 /EXECUTESMAIN/MAPSTT! MAIN,CLOCK 
RTwil LINK V05,02 Load Map 

MAIN ,SAV Title; MAIN Identi 48:000400 

Section addr Size Global Value Global Value Global Value 

» ABS, 900000 0090400 (RW,T,GBL,A85,0VR) 

ROM 6000400 900376 (RW,1,/LCL,REL,CON) 

INIT 000752 

RAM 000776 000210 CRW,DeLCL,REL,CON) 

S$STACK 901176 TICKS 004176 SECS 001200 
MINS 001202 HOURS 061204 SECS 

Transfer address = 000001, Hight limit = 001205 s 323, words 

PosteRoundary Code Layout 

LINK/BOTTOMs 400 /EXECUTESMAIN/MAPSTT! /BOUNDARY: 20000 MAIN, CLOCK 
Boundary section? RAM — 
RTell LINK VO5,2 Load Map 
MAIN ,SAV Title: MAIN Ident! /B5900400 

Section addr Size Global yalue Global Value Global Value 

~ ABS, 000090 000400 (RW, I,GBL,ABS,OVR) 
ROM 900400 917490 (RW,1,LCL,REL,CON) 

INIT 000752 
RAM 020000 900210 £(RW,DreLCL,REL,CON) 

SSTACK 920200 TICKS 020200 SECS 920202 
MINS 020204 HOURS 020206 

Transfer address = 000001, High limit = 020210 = 4164, words 

5,3,1,5 Blasting the BkOms »« When the user presses the <RETURN> Key 
Cafter specifying the upper limits of pure code), the PROM/RT#11 
utility responds by instryeting the user to mount the PROM chip for 

the first address segment, Under conditions where 1024 X Senit PROM 
chips are being blasted, ¢he displayed directive to the user is as 
follows}
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Mount PROM for address 9900009003776, bits 07#00,. 
and tyPe<RETURN>?: 

At this time, the user mounts the first PROM chip in the blaster 
adapter socket, Three things should be borne in mind when mounting a 
PROM ehip: 

1, Tne PROM chip must be blank 

2, The chip must be oriented so that dimpled cutout faces the 
Eep ef the Adantar ensekeat. = or =~ Tt SE Sr Sy = = s wee SS 

3, The chip should be labeled with the segment address, 

Identifying ¢hips with a label-aids the user if he later wishes to 
MODIFY Or erase a particular c¢Nip, When working with 1924x Jepit 
PROMS a Suitable label for tne first PROM Might be 1K,LB © indleating 
that it Contains the jow byte for the first 1024 locations, 
Similarly, the second chip might be labeled 1K,HB meaning that it 
contains thé High byte for tne first 1024 locations, 

CAUTION 

In the Cage of EpROMS, the label ghould 
not b@ placed over the chip window as it 
may adversely affect enip e@rasablility, 

Tf the yser inserts 4 Noneblank chip in the adapter soeket and then 
presses <RETURN?, the utility pregram responds with the following 

error message and direetive: 

7PROMeFeFROM is not blank 

Mount PROM for address 0000000003776, bits 07900, 
and type <RETURN>! 

In such a case, the user should check to Make sure that the PROMs he 
intends to pattern are blank and then mount a blank chip, 

When the first blank chip is programmed successfully, the following 
message is generated; 

PROM fOr address 0000009003776, fits 07800, nas been programmed 
Mount PROM for address 0000010003776, bits 1598, and type 
<<RETURN? § 

This informs the user that the first PROM chip haS been programmed 
successfully, The first ehip can now be removed from the blaster 
adapter socket and inserted in the proper location on the PROM memory 
board, | 

The User should now moUnt the second chip fer the blasting process, 
Again, the PROM chip sMould be labeled with the segment address, When 
the “RETURN? Key is pressed and the second chip has been proqrammed,
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the below message appears; 

PROM for address 090001#003776, pits 15208, has been programmed 

Mount PROM for address 0940000917776. bits 07290, and type 
<RETURND} 

The blasting process continues Until all PROM ehips for the 
apelication program Nave been blasted, After the last chips the 
PROM/RT #11 utility returns to the command Node, 

Camplete PROM biasting sessians for an MRVI1AA memory beard and an 

MRVLIBA memory board are given in the next two paragraphs, 

5,3,1,6 Oragtamminag Eour Bir Wide BROOMS for am UBYalils Usdlie = This 
paragraph PresentS aN aeXamPle of using the PROGRAM Command for 

blasting a set of 512 X 4ebit wide PROMs, Specifically, the example 
shows: 

1, Invoking the PROM/RT#=11 utility program 

2, Execution of the PROGRAM Command 

3, The tertinal/user dialogue for the entire blasting process 

The example is given below: 

eRU DXOZPROMIS 
PROM/RTe{j V1,_9 Current PROM Size 0256 BY 04 

Command: P<RET> 
Do you Want inverted data (CY of N)? NCRET> 
Do you want inverted addresses ¢y or Nj)? Y“RET? 
Name of input file (pEVsFILNAM,TYP)? DX1IMAIN,SAVSRET> 
Final program address (e¢ctal)? 775<RET> 
Mount PROM for address 9000000000774, bits 03800, and type <RETURN>3: 
MOUnt PROM for addregs 0000008000774+ bits 07°04, and type SRETURN?% 
PROM fOr address 0000000000774») bits 07904. has been programmed 
Mount PROM fop address 0900008000774s bits 11908, and type <RETURN>3 

PROM for address 000000«000774, bits 11908 has been programmed 
Mount PROM for addréss 0000000000774, bits i50i12, and type “RETURN? 
PROM fOr address 0000000000774») bits i5e12 has been programmed 

Commands 

$,3,1,7 Brogranmmaisg Eight Bit Wide BPOMs for an EBULizbA Uadule = 
This paragraph presents an eXamMPle of Using the FROGRAM Command to 
blast a set of 1024X gebit wide PROMs, The example follows; 

»RU DXOLPROM]1 
PROM/RT#11  V1,0 Current PROM Size 1024 by 08



BRQU¢RTallL GREETING INSTRUCTIONS 

Commands P<RET> 
Do you want inverted data (Y oF N)? N<RET? 
Do you want inverted addresses (Y¥ or N)? N“RET> 

Name of input file (pEV:FILNAM,TYP)? OXi:MAIN,SAYSRET> 

Final program address (o¢tal)? 775<RET> 
Mount PROM for address 0000008900774, bits 07200, and type <RETURN>?: 
PROM fOr address 0009000000774+ pits 07900, has been programmed 

Mount PROM for address 0000000000774) bits 15808, and type <RETURN?>3 
PROM €or address 0000000000774) bits 1508, has been Programmed 

Command? 

a MODLEY Command 

The MODIFY Command like the PROGRAM Cammand ean be used to create PROM 

chips, The difference is that the MODIFY Command allows the user ta 

reepattern selected chins rather than program an entire set, In 

qeneral, there are four conditions where 4 user May wish £9 invoke the 

MODIFY Command, These are} 

1, 

31 

A section of an application program is altered and the cnange 

affects only a certain EPRoM ehip, Once the affected EPROM 
is erased, the MODIFY Command can be used to blast 4 ne 

pattern consistent with the c¢hange in the application 
program, 

Some code additions are being made to the high end of an 
application program and the last PROM chip in the set was 
only partially consumed in the prior PROM blasting session, 
Unlike the PROGRAM Command, MODIFY allows the user to write 

into non blank ecnips, Consequently if half the locations in 

a chip wWete left unused during the initial PROGRAM blasting 
session, MODIFY can be used to pattern the remaining PROM 

locations, 

A single location on a preeblasted PROM ehip requires change, 

Possibly, the pattern originally blasted into the ehip 
location is one that can atcept the specific change desired 
by the user, In the unpfogrammed state, certain PROM chips 

contains all ONEs, For this type chip, the binary pattern 
introduced during the c¢hip blasting process is achieved by 
writing ZEROs into the desired pit positions, Hence if a 

binary six is written into an address of a four bit wide 

chip, the blasting process effects a change of from 11112) 
to 9110(2) in the addressed location, Although already 
blasted to contain a binary 6, this location could he 
modified (reeblasted) to contain a binary 4, a binary 2 or 
all zeros, Such changes can be effected because each 
involves a process of changing ONES to ZEROs, The contents 
of the PROM location cannot be modified to contain a binary 8 

because for this type chip it is Mot possible to change ZEROS 
to ONEs, If the user wishes to alter the eontents of a 

single location, the software checks the contents of that 

Page Sad
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location and inferms the user whether such 2 e¢nange is 
possible, 

4, The user wishes to enter a value inte some high order area of 
the overall PROM address range, Unlike the PROGRAM Command 
which always assumes a zero starting address value fer the 
PROM blasting process, the MODIFY Command queries the user as 
to the starting address for his desired blasting/reeblasting 
area, (Note that the PROGRAM Command only asks for the final 
program address,) If a user wishes te enter a bootstrap 
program into the high order area af PEOM. he fan da eo with 
the MODIFY Command pecause this command allows him to select 
a high order starting address, The PROGRAM command does not, 

There are certain constraints that the user must be aware of when 
using the MODIFY Command, During the MODIFY Command dialogue, the 
PROM/RTw11 Queries the the user as to starting and ending address of 
the PROM chip area he wishes to modify, 

NOTE 

PROM/RT#11 always Constructs 32. byte 
data. records for; transfer to the 
programmer (blaster)¥ locations within 
the 32 byte boundartey in tne PROM but 
outside the starting and tinal addresses 
of the file will be filled with the 
unprogrammed state of the Given PROM, 

For the above reasons, modification of a PROM must be done in 32 byte 
blocks, 1,@y, modification addresses to the MODIFY command must be? 

1, Starting address is the firat byte in the 32 byte boundary, 

2, Final address is the last pyte in the 32 bYte section, There 
ig one exception to this which occurs for the uppermost 32 
byte block in pure code, In this cas¢, the last byte of 
meaningful code can fall anywhere in the 32 byte rangegtor 
the uppermost 32 byre block only, the last Meaningful pyte Fin 
the 32 byte range ¢an be given ag the final address to the 
MODIFY command, 

Figure Sei shows how bytes are taken from an input file and stored in 
the 32 byte record when plasting an G*bit wide chip, the 32 bytes 
taken for transter to the low byte PRoM are taken from byte addresses 
0 through 62, Similariys the bytes for blasting the high pyte PROM 
are taken from addresses 1 through 63, Consequently if the user 
wishes to modify the yppermost 32 byte segment in 4K of PROM he 
specifies a starting address of 017700 and an ending address of 
017776, Figure Se2 shows the input file to PROM chip relationship 
when attempting to modify the contents of a single address in PROM, 
The MODIFY Command first compares the changed input fille location with 
the contents of the preeblasted pROM chip, If the presesblasted
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contents are such that the location Can aceept the change (see 
preceding deseription under item 3) then the software informs the user 
that the change is possible, If the location cannet accept the change 
then the user is so informed and he must take other steps such as 
erasing the chip (i,e, if he is working with EPROMS)
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INPUT FILE PRE-BLASTED 
PROM (LOW BYTE} 

HIGH 
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CHANGED INPUT PROM LOCATION 
FILE BYTE TO BE MODIFIED 

000400, 0200, 

000377, 0177, 
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Figure 502 Relationship of Input File to PresBlasted PROM 

when Attempting to Modify an 8eBlt Wide PROM Chip



BROMABTsi1 OPERATING LNSIRUCTIONS 

5,3,2.1 Jovoking the MOOLEY Camnans « To 

type tne following at the terminai 

POMPE: 

Command: M(CODIFY)<RET> 

in response 

Page 5S=#i4 

MODIFY Command, 

to tne "Command: " 
invoke the 

When the “RETURN? key is pressed,s the PROM/RT#11 utility initiates the 

dialogue for the reblasting process, 

5,3,2,2 MOBLEY Cannass oils 

py the MODIFY command have fo do 

data/addresses and naming the input file, 

are shown below’ 

Do you want inverted data (Y or N)? 

Do you want inverted addresses (Y or 

Name of input file (pEVIFILNAM,TYP)? 

For a description of these queries, refer 

If the user errs in typing the file name or 

files the following error message occurs 

PPROMeKFeLlliegal file specification 

Immediately after the error message, the utility proaram 

The exatple below shows 

ig named as the input file, query asking for the file name, 

a demonstration program 

Name of input file (DEVsFILNAM,TYP)? 

=» The first three queries generated 

with working with inverted 

Examples of these queries 

N 

N)? WN 

to paragraphs 5,3,1,2 and 

types in a nonexistent 

Yepeats the 

a case where 

DEMPGM<RET> 

When the <RETURN> key is pressede the utility program asks for 

Starting afd ending addresses of the PROM area to be modified, 

examples for a 1024 x @ebit wide chip are given below; 

Starting program address (octal)? O17700<RET> 

Final program address (octal)? 017776<RET> 

To the first query, the user 

100(8) boundary) of the PROM 
the utility program asks for 
given and the <RETURN> key 

these chip addresses in PROM € 

user that the utility program recognizes 

An example of this query and response isi 

is pressed; 
are to he modified, 

responds with the starting address (on 4 

area tO be modified, 

the final program address, 
tne software asks the user if 

On typing “RETURN?» 
When this tis 

This reassures the 

the specitied address areas, 

Do you Wish to Work with addresses 0177008017776, bits 07800 

(Y or N)? Y€RET?
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The user indicates that this is the desired address area by typing Y 

(yes) and pressing the <RETURN> key, At this time, the utility 

program directs the user to insert the PROM in the blaster adapter 

socket as shown in the below example, 

Mount PROM for address 0177000017776) bits 07900, 

and type <RETURN>! 

r meunts a non blank enipe that already contains 3 
the Use 
= ed pattern that can’t be ehanged then the following error Ww 

@-=-51 ia 
- — 

PPROMeFePROM is not blank and Cannot be reprogrammed With 

tnis data 

Moynt PROM for address 9177000017776» bits O7=90, and type 

CRETURN?§ 

When a non blank chip havans changeable presblasted code in the 

addressed area is mounted, tnen the following message results 

IPRUMeNePROM is NOT blank but Can be written with this data 

Continue (CY or N)? 

If the user intends to overwrite the addressed aréas he then types ¢f 

or YES ahd presses the <RETURN> key, 

Wnen the blasting operation is completed for the mounted chipe the 

utility program generates the following message: 

PROM for address 0177000017776+ bits QOo~07, has been programmed 

The PROM chip in the blaster socket Tay mow be removed, The 

PROM/RT#i1 utility program now automatically sequences to the next 

ehip in the PRom set, (1,e, the chip containing the fAigh pyte), 

When ali chips for the specified address area have been reprogrammed, 

-then the utility program auteMatically exits to the Command Mode, 

5,3,3 COBY Command 

The COPY command is designed to let the user make multiple copies of a 

preeprogrammed PROM enip, 

5,323.1 Anuekins the Coby Cansand = To invoke the COPY Command, type 

the following at the terminal in response to the "Command:" prompt: 

Command: cC{OPY]<RET> 

On detecting the COPY Command, the PROM/RTeil utility program 

initiates the terminal © to « user dialogue discussed next,
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5,3,3.2 COBY Command Dialogues = The first directive produced by the 

CDPY command is to tell the user to mount the master PROM, That is 

the PROM to be duplicated, An example of tnis directive is: 

Meunt master PROM and type <RETURN>% 

At this time, the user inserts the PROM chip to be copied in the 

plaster socket, He then presses the <RETURN? key and a Slight pause 

eccurs, After the pause, the user is told to remove the master PROM 

ehip with the below messaqe! 

Remove master PROM and mount blank PROM; fype <RETURN?! 

When this message appears, the master PROM enip is removed from the 

plaster socket and Teplaced with a blank PROM chip that will pecome 

the first copy, After inserting the blank PROM, the user types 

€RETURN?, The utility program now needs to Know Now many copies are 

desired and generates the following query! 

How many copies (decjmai)? 

The user responds by typing in the Aymber Of copies he wighes £° Take, 

The COPY cot™mand is designed to permit any number ot coples in a rane 

from i to 99, I£ more than 99 copies are required, the COPY command 

should be invoked a second time or as Tany times as necessary, The 
user should make sure that he has enough blank PROM ehips for the 

number of copies specified, After entering the number Of copies, the 

user types SRETURN>, This begins the copying process, If the user 

inadvertantly mounts a non blank PROM chip the following error message 

and directive result 

?PROMeFePROM is not blank 

Remove current PRUM and insert blank PROM, type “RETURN?3 

In such a case, the user should remove the non blank PROM and replace 

it with a blank Or erased PROM, when the SRETURN> key is pressedr 

copying will continue with the blank PROM, 

when creation of a copy is complete, the PROM/RTeil generates the 

following message; 

Remove Copy number NN and mount blank PROM, type <RETURN>? 

Whepe NN will be replaced by the number of the copy 

just completed, 

The User no¥ removes the newly created PROM chip and replaces it with 

a blank chip, He May wish to label the duplicate chip with the copy 

number, With the new blank chip. installed, the user e¢ontinues by 

pressing the <«RETURN> Key and another copy is created,
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5,3,4 LS2 Cazmaod 

The LIST command is Used to obtain a listing of the contents of 4a 

particular PROM chip, The listing can be produced on the terminal or 
a line orinter at the user’s option, Other options made avaliable by 

the LIST command are 

1, Listing format, The LIST command allows the user to select 

binary, octal or hexadecimal format 

2, [Identifieation, The LIST command allows the user tc enter a 
listing identifier (up te 50 characters) at the top of the 
listing 

Chip addresses appear every 20(8) loeations and as chip addresses, 

they bear no relation to input fille addresses 

$,3,4,i1 Inuskisg tba List Cabaand = To invoke the LIST command; type 
a 

the following at the terminal in response to the "Commandi" prompt 

Command: LIST] <RET> 

when the <RETURN> key is pressed it initiates the command dialogue 

discussed next 

§,3,4,2 G&2Sl Command Ulalacue © The utility program first asks the 

user if he wishes to place a text identifier at the head of the 

listing, It does so with the following query 

De you wish to put an identification code on the if{sting? 

(Y or N) 

Typically, the user assigns an identification code that deseribes the 

current application, That is the application in whien the PROM chip 

is used, If the user desires a text deseription, he types Y or Yes 

and then presses the <RETURN> Key, When the PROM/RTel11 utility 

recognizes that the user wants an identification for the listing, it 
types the following Message 

You may input up to 50 enaracters terminated by RETURN 

Tdentificacions 

At this point, the uSer types in the desired deseription following the 

word “Identification:" 

When the <RETURN> key is pressed, the next query in the dialogue is: 

Do you wish the listing on this terminal] (¥ or N)? Y 

If the listing is to be on this terminal, the user responds with Y or 
YES followed py <RETURN>, If the listing is to be on a line printer
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or entered into a disk file, the user types N or NQ followed by 

<RETURN>, A NO reply causes the software to generate the following 

avestion 

Name of output file (DEVIFILNAM,TYP)? 

The User answers ith the RTwil file specification for the desired 

output file followed by “RETURN? 

The software now needs to Know the desired format for the listing, it 

requests this data by Printing the following 

Wnieh listing format (HEX, OCTAL, or BINARY)? 

The user must select ome of the three formats for listing the PROM 

chip contents, The format chosen affects only the format of the PROM 

ehip contents; PROM chip address are always listed in o¢tal, The 

example below snows selecrion of the nexadecimal format 

Which listing format (HEX, OCTAL or BINARY)? H{EXADECIMAL]<RET> 

when the user types “RETURN after defining the listing format, the 

software types the following directive 

Meunt the PROM to be listed and type “RETURN? 

The User now moynts the chip to be listed, when the <CRETURN? Key is 

pressed, tne listing Operation begins immediately, After tne last 

locations in the PROM have been Listed, PRoOM/RT#1i returns to the 

Command mode, The bedinning and ending portions of a typical, PROM 

listing appear below 

PROM w {1 XXeXXXeXX XXEXXTXA Page Of 

Identification: DEMOPGRM 

- ADDRESS+00 #01 +02 403 +04 405 406 +07 

qo0o000 FF 17 45 4F 45 1—E FF FF 

FF FF 7F 1F 95 FF FF FF 

- 000020 SF FF FF FF FF FF 8D FF 

2F IF 6F 7F FF FF FF FF 

001740 FF FF FF FF FF FF FF FF 

FF FF FF FF FF FF FF FF 

001760 FF FF FF FF FF FF FF FF 

FF FF FF FF FF FF FF FF 

Commands
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§.3,5 WERLEY Compand 

The VERIFY command allows the user to check that a set of PROM chips 

contain the same binary pattern 4s originally blasted from an input 

file, It ean also he used to compare the contents Of the PROM with a 

master PROM, In the course of time, ambient lignt or other 

environmental factors May cause one or Tore chips in a set to “drop 4 

bit", If it is not known whether this has eccurred, tne user can 

invoke the VERIFY Command to cheek blasted bit patterns against input 

file contents, 

It is not necessary to use VERIFY after the PROGRAM or MODIFY commands 

since the latter two Commands automatically verify enip contents 43 

part of their execution sequence, 

5,3,5,1 Joyuaking the VERIFY Comzana « To inveke the VERIFY Command, 

type the following at the terminal in response to the "Commands" 

prompt 
, 

Commandt VCERIFY)]<RET> 

where tne <RETURN> key is pressed, the utdlity program initiates the 

dialogue des¢ribed next 

5,3,5,2 MEBLEY Conzand Qialogue « “hen the uSer types the VERIFY 

command, the following question appears} 

Do you want to VERIFY against a master PROM (Y or N)? 

A yes answer to this question followed by “SRETURN> causes PROM/RTe#il 

to prompt! 

Mount master PROM and type “RETURN?: 

The uger now Mounts the PROM in the blastér socket that serves as the 

standard or master PROM, After the chip nas been positioned in the 

socket the User types “RETURN>, After a prief pause the PROM/RTell 

software types the following directive: 

Moynt PROM to be VERIFIED and type <RETURN?} 

The user now removes the master PROM from the blaster socket and 

inserts the PROM chip to be Compared, when the <RETURN> Key {is 

pressed, the software Compares the contents of the two PROMs, If the 

PROMS compare successfully then the following message is typed on the 

terminal, 

PROM verified successfully - 

If the chip to ehip verification talled then the following message 

will appear,
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PPROMeFePROMfalled to verity 

At this time the software will return to the COMMAND mode, If the 

user anSwers N or NO to the PROMetosPROM verification request, the 

software assumes the user wishes to verify a PROM aqaingt an input 

file and initiates a second dialogue, The next three queries produced 

by the PROM/RTeil software have to do with inverted data/addresses and 

naming ef the input file for the verification process, Considerations 

regarding these queries are deseribed under the PROGRAM command in 

After the user identifies the input flle (to be compared against the 

PROM set) and types “RETURN>, the PROM/RTsi1 utility needs to know the 

address range, The software asks fOr the starting address as follows: 

Starting address (octal)? 

The user responds with the 6 octal digits which specify the address of 

the first location in the application program to be compared with the 
selected PROM chip(s), When the starting address has been given, the 
user types “RETURN> causing the software tO ask for the ending address 

as follows 

Final address (octal)? 

The user mow enters the last address in the appilcation program to be 

compared, After the user Préesséa “SRETURN>, the software confirms the 

address range by asking the following 

Do You Wish to work with addreSses nAnnnanesnannanones 

hits nnenn CY or Nj? 

If the address range iS tne same aS that entered by the user he types 

Y or YES followed by «<RETURN>, Assume a user wishes to verify the 

content of addresses 000376 = 001077 and hag entered this value, In 

such a caser the query generated by the sOftcware isi 

- De you wish to work with addresses 0003760001077, 

bits 07000 (y or N)? ¥ 

the user now types <RETURN> and the software responds with the 

following directive, 

Mount PROM for addresS 000376001077, bits 07800; 
and type<RETURN>} 

The User now mounts the correct PROM ehip in the blaster socket, "hen 

the Chip is properly mounted, the user types <RETURN>, If the data in 

the selected PROM chip agrees with the application file contents, the 

following message will be printed: | 

PROM for address 0003760001077, bits 07000, agrees With £f11¢e 

At this pointe the verified PROM ghoyld be yemoved from the blaster 

socket, Operation will continue automatically wnen the next PROM in
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the set is inserted and the <RETURN® key i pressed, 

tf the PROM chip fails to verify then the below message is generated 
by the software 

?PROMeFePROM failed to verity 
Do yOu want a detailed comparison of discrepancies (Y om N}? ¥ 

If the user simply wishes to know whether there was no Mat¢en between 

input file and chip, he can type N or NO and remove the enip, The 
utility program Wild altomaticaiiy Sequence to the fext chip in the 

set, If the user wishes a detailed bitefOrebit comparison he types ¥ 
or YES followed by <RETURN?>, ‘To this response, the seftware orints 
out input file and PROM contents in the format showh below 

The following discrepanecles were noted? 

File Address File pata PROM Data 

000376 11091410 Liiiiiii 

6004090 11101900 Vyasitit 

000402 LOV0L110 11114111 
000404 t41901190 14alh441 
900406 LOOLACt Seeeeee 

n00410 11144110 Seeeees: 
000412 oogtoen! Se eerere: 

001066 1L110411 Litdi1it 
801079 11101010 Vidtiitit 
001072 Li11id4¢t! 1412411 

001074 11100110 T141tiil 

001976 190090101 1414441 

After the contents of the last address nave been listed, the software 
continues the dialogue by asking the user if the Wants to verify the 

next cnip, An example of this query is 

° Do you wish to work with addresses 0003766901077, bits 1S5eu8 

(¥ or N)? 

‘t¢ the user wishes to verify the high byte, he responds by typing ¥ 
followed by <RETURN?>, To this, the Software responds with the 
directive: 

Mount PROM for address 0003760001077, bits 15908, 
and tybe <RETURND I 

In this way, the verification process continues for the entire chip 
set
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5,3,5 SEQUENTIAL Couraad 

Tne SEQUENTIAL command alters or reedefines the operational mode of 

tHree other PROM/RT#il commands, nately the PROGRAM, MODIFY and VERIFY 
commands, The ehange revolves around the Manner in which the word 

giices are taken from the memory image file for insertion into the 
3gebyte record that is shipped to the PROM blaster, When the 
operational mode of the PROGRAM command is altered by the SEQUENTIAL 
command, it allows a user to enter bytes one after anotner into FROM, 
This is in centrast to the way say a 1024 X Bebit ¢hip is normally 
blasted with the PROGRAM eommand, Chips of this size usually receive 

either odd or even numbered bytes depending on whether tne low byte or 
high byte is being blasted, This can be seen from Figure 5el, Bytes 
0,2;4 ete, are entered .inte one chip ag the low byte while bytes 
1,35 ete, are entered into another ehip as the high byte, If a user 
wiShes to blast PROM chips one byte after another (1/2,3, etc,) ne may 
select the SEQUENTIAL Command to achieve this result 

5,3,°,1 IJnauoking sha SEQUENTIAL Cammaad « To invoke the SEQUENTIAL 
Command, the yser tYpes the following in reSPonse to the "Command?" 

prompt 

Command: SEQUENTIAL) <RET> 

This causes the PROM/RTeil to print the following message when 
“CRETURND Ig presseds 

you are now operating in SEQUENTIAL MQDE 
Tris MODE modifies the following commands? 

1, PROGRAM 

2, MODIFY 

3, VERIFY 

Commands 

This message indicates that the user ¢an select Any of the three 
commands (PROGRAM, MODIFY of VERIFY) for operation in tne sequential 
mode, That is, if the user wishes to use the PROGRAM command in the 
sequential Mode, he now tYpes the follewing in response to the 

"Command:" prompti 

Command! p(ROGRAM] <RET> 

The PROM/RT#11 softwaré now queries the user fo see if wishes to 
continue operation in the sequential mode, The below example snows a 
eondition where the user has responded Y (yes) to the query, The 
PROM/RT#il utility now conducts Pagically the same dialoque as that 
deseribed for the PROGRAM command, This ig apparent from the sample 
dialogue below, Note however there is one difference, That is, the 
bit fleld indicated for the PROM is now 15009 instead of 07=00 or
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15#08 

Po you want want to eontinue im sequential mode (¥ or N) 
7 Y¥ <RET> 

Do you want inverted data (Y¥Y of N)? N<RET> 

Do you wane inverted addresses (Y or N})? N«RET? 

Name of input file (pEVESFILNAM,TYP)? DENPGN/NSRET> 

Final program address (octal)? 000377<RET> 
Mount PROM for address 0000004000377, bits 1500, 
and type <RETURN>! 

PROM fOr address 99000020003777 bits 15900, has been programmed 

When invoking the MODIFY command in the sequential Mode, the user must 
be Careful when specifying starting address boundaries, This is 
because the utility program deals in minimum 32 word blocks when 
sending data to the Prom blaster (see discussion Of MODIFY Command,) 
Hence when "oditying Sebit wide chips during sequential mode, the user 
Should specify starting addresses in multiples of 49(8), 

Figure S#3 indicates the transfer pattern for an &=bit wide chip, 
When modifying during the Sequential moder the PROM transfers Slice 0 
followed by slice i followed by slice 2 and so on, Hence boundaries 
in multiples of 40(8) (32 bytes/16 words) convey 32 slices of data,
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f° L | 
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Figure S#3 Word Slices Transferred to an Eight Bit Wide PROM 
Chip During Sequential Mode (MODIFY Command) Operation
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when moditying four bit wide chips in the sequential made, boundaries 
are on a multiple of 20(9) because the slices are taken from i bytes 
(8 words), See Figure 54 

31 
32 BYTE RECORD 

39 | TRANSFERRED a 
oN 

—_ 29 

Pw 
.———— 

11 

10 

9 

8 
f 

31 30 29 28 7 
27 26 25 24 6 

23 22 21 20 5 

19 18 17 16 4 16-BIT | pa 
WORDS 15 14 13 12 3 

a 
11 10 9 8 —- 2 

7 6 5 4) 1 

\ 3 2 1 0 — 0 
SL 

Figure 54 Word Slices Transferred to a Four 81t Wide PROM 
Chip During Sequential Mede (MODIFY Command) Operation
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5,3,7 LETESEACE Command 

Tne I(NTERFACE] command ig uged to Change tne serial inferface whieh 
the software package will use t6 communicate with the PROM blasting 
hardware, When the I({NTERFACE] command is invoked, the ftellowing 
response appears on the terminal! 

Current CSR = 176510, vector = 310 

Where the aPbropriate C¢tal mumbers replace 176510 and 310, The 
program tnen displays the questions 

Do you wish to change the CSR C¥ or NJ? 

Tf the value displayed for the CSR address is Correct, respond with 
"N* or "NO" followed by RETURN, and the CSR will not pe modified, If 
you Wish to change the value, type "Y" or "YES" and RETURN, and the 
following message will appeari 

New CSR address? 

Enter the gixedigit Getal address of the Receiver CSR of the interface 

to Be Used, This Address must be in the I/O Page (1,e,, must be 
Greater than 160090 and less than 177776), The address should be that 
of the receiver CSR Of the interface to be yseds Nence the loweorder 
oetal digit of the address must be Zero, 

If yQu specify a CSR address whlenh does not Correspond to any 

presentlyeinstalied intertace module, the following message will 
appear? 

PPROMeFeNon © €Xistant CSR address 

and the current CSR default will not pe modified, The program will 
aqain ask you for the new CSR address, 

When the CSR questions have been anSwereds the program will display: 

Do you wish to change the VECTOR (Y OR N)? 

tf the vector address Originally displayed matches the desired value, 
type "nN" or "NO" followed by RETURN» and PRom/RTeil will exit from the 
INTERFACE operation, If the Vector is inCorrects respond Witn "“Y" or 
WYES" and the RETURN key, The following question will be printed! 

New vector address? 

enter the threeedigit Octal address of the first interrupt vecror for 
the interface to be used, This vector address must fall in the range 

360 to 470 octal, inclusive, As this address specifies a pair of 
twoeword interrupt vectors, "the loweorder Octal digit must be zero, 

when both CSR and vector nave been successfully specified, the program 

will return to command mode,
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3,328 HELE Comzand 

Tf the user cannot remember the name of tne eommand which he needs to 
Wse, he can type the HELP] command tO PROM/RT#11, It will respond 
with a brief list of the commands available, as follows: 

Valid commands are; 

Copy an eXisting PROM 
diagnose PROM blagter Nardware 
exit from this sragram i a 

type this helo message 
alter interface assignment 
List PROM contents 
modify one or more PROMS 
program a s@t of PROMs 
Sequential mode 
verify a PROM against a file “

A
U
 

S
o
e
 

c
m
o
n
 

The system will then return tO command mode, allowing the user to 
enter the name of the desired command, 

$,3,9 EXIZD Command 

Typing the ECXIT] command causes the PROM/RTwil software to disable 
the PROM blaster hardware interface and return control to the RtT#il 
Operating system, This command must be used to terminate the 
PROM/RTe#1 4 program; that Ils, the us@f cannot abort operation by 
typing CTRL*¢, — | 

When operating the PROM/RTe11 package in foreground mode, it is not necessary {to type the EXIT command unless the user intends to remove 
the foreground jeb from memory, 7 

5,4 PROGRAMMING BBOMS Ly § PRODUCTION ENYIRONMENT 
To create patterned PROM ehips in production quantities, the Copy 
Command can be used; that is after the pROGRAM Command is used to 
Create the master chip or chips, Customarily, personnel well versed 
in all phases of PROM/pRTe{1 would use the PROGRAM Cammand to Create 
master PROMS, After a master Chip 4s mounted in the PROM blaster socket, production personnel need only to be familiar with the cory 
Command dialogue to generate copies in blocks of 99



CHAPTER 6 

DIAGNOSTICS JNO MALATENALCE 

This chapter contains pertinent information about maintenance and 

troubleshooting tecnnigues, 

CAUTION 

ICs and individual components should not 

be replaced at the user’s installation, 

The only exception is the memory c¢nips 
that Plug into sockets, Equipment 

sfnould ese returned = to DIGITAL for 

repair, Replacement af Ics and 
components that are Soldered into etcned 

circuit boards require special equipment 

available at DIGITAL repair depots and 

at the factory, 

6,1 DLAGNOSE COMMAND 

You can use the DIAGNOSE command t9 run three tests on the PROM 
programmer, the data link between the pROM programmer, ang the 

computer system (see Figure 6e"1), Each test helps you verity 
operation of portions of the eduipment of isolate 4n equipment 

failure, The tests are ag follows? 

1, Test 13; in ¢onjun¢tion with a successful test 2 {4s used to 

check proper Operation of the data transfer and programmer 

data storage Capabilities, 

2, TeSt 2; checks the Serial*linesUniteinterface Module and the 
input/output Cable used tO connect the computer system to the 

PROM programmer, 

3, Test 33 checks the programmer*s ability to transfer 

information trom the programmer‘s internal storage to 4a PRO” 

chip,
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PDP-11 COMPUTER 

PROM TEST 1 SERIAL PROGRAMMER DATA TRANSMISSION TEST LINE null-modem cable 
| UNIT we 

INTERFACE . 
RAM 

PDP-11 COMPUTER 

TEST 2 SERIAL TURN AROUND TURN AROUND TEST LINE nuil-modem cable CONNECTOR 
UNIT OR JUMPERS 
INTERFACE 

PDP-11 COMPUTER PROM 
PROGRAMMER 

TEST 3 SERIAL 
PROM PROGRAMMER TEST LINE null-modem cable 

UNIT 
INTERFACE 

Figure 61 PROM/RT#1i1 Diagnostic Test
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6,1,1 Test Brenaratian 

Page 403 

Before atte™pting to check the PROM/RTwil Rardware you should perform 
the following test preparation proceduresi 

: 1, Ensure the Cable between the PROM programmer and the 

serialelinewunit interface {is connected, 

2, j%&IUnstall the personality cards and fhe socket for tne PROM of 

EPROM chip that will be used in Test 3, Test 3 requires a 
blank PROM or EPROM CN1p, 

3, Install the cOrreet PROM chip adapter in the PROM programmer 

socket, 

4, Set the POWER switch on the PROM programmer to ON, 

6,2 INVOKING IME Eeludetell WIILIIY 

Before yOu can yse the OLAGNOSE command you 
utility, 

To invoke the pROMsRTe|l! utility as a back9 

~RUN PROMKRET> 

or 

must invoke the PROM/RT#ii 

round prodram type: 

To invoke PROM/RTe11 aS a foreground program type: 

»FRUN PROM<RET> 

If yOu want the foreground version to bé 
different than the invoking terminal, type 

sFRUN PROM/T 3n<RET> 

where: 

nh is the unit Number of a 
multiete@rminal syste, 

when PROM/RTell is invekeg, it Identifies 
following message on tne terminal’ 

PROM/RTeiL1L VxXxX,YY current PROM side 

Where; 

VXX eVY is the version of the RTel 1 

mmmm is the numper of words per 

operated at a terminal 

terminal on an RTet! 

itself ey printing the 

mmmm bY A 

operating system, 

chip for the personality
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card installed in the programmer, 

n is the Numper of cits per word for the personality cara 

installed jn the orogrammer, 

Examples 

PROM/RTell v3,0 Current PROM size 1024 x 3 

In this exatple the version of RT#li being used is version 3,0 and the 

persOnality card installed in the programmer is for a 1024 word by 

Sebit chip, 

6,2,1 QbLagnastic Lest 

After the PROM/RT#11 utility nas been invoked, you can enter the 

DIAGNOSE command to perform diagnostic test as follows: 

Typei 

DIAGNOSE<RET> 

DIAGNOSE may be arbreviated to ), 

After you type the DIAGNOSE command the PROM/RTwli utility responds 

with: 

Wni¢chn OIAGNOSTIC test wquld you Like to run? 

Test 41 oo, Tests the input/output Links, 1,e, Computer £9 
programmer RAM memory, 

Test #2 .,, Wrap around e= serlalsline interface, input line 
jJu™pered to the oytput line, 

- Test 83 we, Program a PROM with a test pattern, 

Enter fest numbers 

anen this message is printed at tne terminal, you should respond by 
typing 1, 2, or 3 (depending On the type of test you want £9 do) 

followed by a carriage return, 

Each of the tests is explained in Section 6,2,2 through 6,2,4, 

6,2,2 Test Numser 12 The Data Transoissian Tesh 

The data transmission test checks the serlalelineeunit interface, the 

cable used to connect the PROM programmer to the Computer, and parts 

of the PRom programmer, It also checks to see if you can transfer 

data between the PDP#1{ computer and the PROM programmer (See Figure
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Geli), 

To run the data transmission test invoke the PROM/RT#11 utility as 

explained in section 6,2 then tyse BD followed ov a carriage return, 

The following message will be printed at your terminal? 

Which DIAGNOSTIC test would you like to run? 

Test a1 ee, Tests the input/output Link, 1,@e, computer to 

programmer RAM memory, 

Test #2 en, Wrap around s* Serialwline interface, input line 
jJumpered to the output line, 

Test #3 «ee Program a PROM With a test pattern, 

Enter test number: 

Enter 1 followed by @ Carriage retufn and the PROM/RTeli utility #ill 

run 50 passes Of 4 data trangMission check, ach pass consists of the 

followings 

1, The RAM in the PROM programmer {8 filled with a test pattern, 
The test pattern consists of the least significant oits of 

tne address of each location which are written into that 

Location, Tne number of bits Used depends on the width of 

the memory chip used, For example a 4*bit PROM receives the 

four least significant bits and an §8epit PRoM receives thre 

eight least significant bits, 

2, The same test data is transfered to the programmer and 

cotpsred with the data stored in the PROM programmer RA“ 

memory, This operation is repeated ten times, 

3, The test data stored in the PROM programmer RAM Memory i158 

transferred to the computer and compared with the original 

test data, TNis operation is repeated ten times, 

At the end of each pasS the PROM/RT#1i utility prints the following 

message; 
a 

Diagnostic »= End of PASSxx © TOTAL ERRORS yy 

wheres 

Xx is the Numper of the pass that has just peen completed, 

VV is the number of errors detected since the test 

started, 

If aN error is detected, an additional Message is printed at the 
terminal, The messages are explained below: 

lf aM error occurs while data is being transferred to the proqrammer, 

the following message is printed at the terminal;
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?PROMMFPeDIAGNOSTIC failure data XFER to programmer 

If an error occurs while gata {s being transferred from the programmer 
to the computer, the following message is printed at the terminal, 

PPROMeFSDIAGNOSTIC failure data XFER from programmer 

Expected Recelved Pass Subepass 
wWWwwwwww XXXXXXXX y¥yy¥ ZZ 

ww ww i iw Fi
] the ex 

XXXXXx¥X is the received Sebit data pattern, 

Yyyy is the Pass of the test whicn detected the error, 

ZZ ig the numper of times the test Nad been done before an 
error occurred, Eacnm test is done ten times, 

nen 50 passes of the test are completed FROM/RI*11 prompts for a test 
number as follows}; 

Wadien DLAGNOSITC test weld you Like to run? 

Test 81 og, Tests the input/output Link, 1,e¢,, c¢oMputer to 

Programmer RAM Memory. 

Test 32 oe. Wrap around e= Serialeline interface, input line 
jJumpered to the oytput Line, 

Test #3 we, Program a PROM *ith a test cattern, 

Enter Test nymber3 

To repeat tne dataetransmission test enter a4 one and 4 carriage 
return, You Can also run tests 2 and 3 (see Sections 6,2,3 and 6,2,43 
at this time, 

$,2,3 Jest 23 ulasatound Test 

The Wraparound test (see Figure 601 checks the serialelinesunit interface, If A Wraparound connector is used» the cable used £0 

connect the PRom programmer to the computer is also checked, Some PDPell serialelineeunit interfaces wrap the data arOund on the module, A Wraparound Cable connected to the nulle™odem cable is not required on these systems but the Cable is not checked, On these modules a 
maintenance bit is set by PROM/RTe#ll, to enable the data to be wrapped 
around on the module, 

To run the Wraparound test, invoke the PROM/RT#11 utility as explained 
in Section 6,2, then type aD followed by a carriage return, The 
following message will be printed at your terminal,
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Which OIAGNOSTIC test would you Like te run? 

Test #81 4¢, Tests the input/output link, 1,@e- COMputer to 
Programmer RAM emery, 

Test #2 49, “pap around = serial*line interface, input line 
jumpered to the output line, 

Test #3 os, Program a PROM with a test pattern, 

Enter Cest numperi 

Now enter 2 followed by a Carriage return to run the turnaround test, 

The PROM/RT#il utility ¢neeks the S@rialelineeinterface to see if the 
maintenance bit is supported by the serlaleljineeunit interface on your development system, [Jf the maintenance Sit its supported on your 
system, PROM/RTeli will ask you Lf you want to use the maintenance bit 
feature, The message 1s as follows! 

Do you wish to use the maintenance bit in the serial intertace? 

If you want to use the maintenance bit feature enter a carriage return 
and the PROM/RTwiil utility starts the test, If you do not want to use 
the Maintenance bit feature enter N followed by @ Carriage return, ana 
the following message is printed at the terminal, 

Install “wrap around" and type «RET> 

At this time you must install a WraParoaund connector on the end of the 
Mullemodem cable or Jumper the cable connector pins to turn the test 
data around and return it to the interface, 

The Pins of tne RS232 connector that must be jUM™pered together using a connector or jumpers tO do the wraparound test, 

For all Serlalelineeunit interfaces except the OLVilied install the 
jumpers as follows: 

1, Connect pin E to Pin F 

" 2-e Comnect Pin F to Pin gy 

For the DLvliley interface install the Jumpers as follows: 

1, Connect Pin 8 ta Pin 3 

2, Connect Pin 7 to Pin 4 

After the juMper or turnaround connector is installed type a carriage 
return and the test starts, Fifty passes of the test are Made, Eacn 
pass transmits and receives all octal numbers from 1 to 377, 259 
times, 

As €ach pass {1s completed, PROM/RTel{ prints the tollowing méssage at
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wm a ew a 

the Cérminal: 

Diagnostic "Wrap Around" 

end of PASS xx TOTAL ERRORS yy 

where: 

xX is the Number of the pass the PROM/RT#11 nas just 
completed, 

y¥ is the number of errors detected since the test 
started, 

If an error is detected while the test is running the following 
message is Printed at the terminal: 

?PROMeFeDiagnostic "wrap around" failure 

After PROM/RTw11 completes 50 pass@s of the turnaround test; the 
following message is printed at the terminal: 

Which DIAGNOSTIC test would you like to run? 

Test #1 ya, Tests the input/outout link, 1,e,, Computer to 
Programmer RAM Temory, 

Test #2 ,,, Wrap around ee Serialeline interface input Line 
ju™cered to the output line, 

Test #3 us, Program a PROM With a test pattern, 

Enter Test Number: 

To repeat the wraparound teste enter a 2 and a carriage return, tf 
you want to do the data transmission test enter 41 f0llowed by a 
Carriage return (see Section 6.2.2), If you want to do the pram 
programmer test enter a 3 followed py a Carriage return (see Section 
6,2,4), | 7 : | | 

6,2,4 Test 32 BBOU Programmer Test 

The PROM programmer test checks the serialelinesunit interface, the 
cable used to connect the PROM programmer to the computer, and the 
PROM progratmer, 

NOTE 

A blank PROM or EPROM ehip is required 
for this test,
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To fun the PROM programmer test, inveke the PROM/RT*®11 utility as 
explained in Section 6,2, then type a 0 followed by a carriage return, 
The following message is printed at your terminal, 

whieh OTAGNOSTIC test would you like to run? 

Test #1 yy, Tests the input/output Links 1e@,, computer to Programmer RAM Memory, 

Test #2 g,, Wrap around = Serialeline interface, input line 
Jumpered to the output line, 

Test #3 ee, Program a PROM With a test pattern, 

Enter test number: 

Enter a 3 followed by a Garrjage return to start tne PROM programmer 
test, 

The PROM/RT#11 utility Prints the following message at the terminal, 

Mount blank PROM, and type <RET> 

4ount 4 blank PROM or EPROM chip that can the programmed using the 
persOnality card installed on the prom programmer, after the plank 
chip is installed, enter a Carriageereturn, 

If the PROM Or EPROM chip is not blank the following message 1s 
orinted ar the terminal: 

PPROMeFePRON js not blank 
Mount Olank FROM and type<RET> 

After the blank PROM or EPROM is moUnted and a Carriage returned is 
entered at the terminal, the test starts, 

The PROM/RT#1i} utility Writes the least siaqnificant pits of the 
addréss fOr each addressable location in that location, The 
PROM/RTwW11 utility automatically executes a verify sequence, 

If the PROM programmer does not complete the programming sequence, the 
Eollowing message is printed at the terminal, 

PPROMeFePROM Failed to Program 

If an error is detected wnen the data in the ehip is compared with the 
data generated by the pRoM/sRT#11 utility. the following message is 
printed at the terminal, 

PPROMeFePROM Falled to verify 

Tf the test is successfully completed the following message 1s printed at the terminals | 

PROM verified successfully
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After the test is completed, the PROM/RTel1 utility prints the 
following message at the terminal, 

. “hich OLAGNOSTIC test would you like te run? 

Test #1 o¢, Tests the input/output link, 1,e,, Computer to 
Programmer RAM Nemory, 

Test #2 a¢, Wrap around «© serfaleline interface, input line 
jJumpered to the output line, 

Test #3 es, Program a PROM with a test pattern, 

Enter test numberit 

tt you want to do the test again enter a 3 followed by a carriage return, If you want to do the data transmission test enter a 1 
followed by a carriage return (see Section 6,2,2), If yOu want to do tne fturfarOund tests enter a 2 followed by a carriage return (see 
Section 6,2.,3), 

If yOu nave done all the testing you want to do, type a CTRL/C to 
return to the monitor, ane ie 

6,3 USING THE DLAGNOSE CoyMahO IQ LsQLaTe EQUIRHENT EALLUBES 

YOU Should use one of two methods to determine the appropriate 
diagnostic test(s) to isolate or verify an equipment failure, Each of 
these methods is based on information you gather frem the PRUM/RT11 
utility while it is operating, 

The first method {g @ general approach based on a lack of information 
about the failure, If the PROM/RT11 software fails to report an error 
Conditicn or if the error condition is intermittent, the general 
approach may yleld additional information, This information should 
help you to isolate the failing subesystem or to compile statistics on 
Frequency and repetition of errors, 

The first goal of the general approach is to split the hardware into 
two pleces; the data transfer link and the programming section, Test 
1 accomplishes this goal, If test 1 is successful then the problem 
lies in the programming seetion (proceed to section 6,3,2). If test 1 
fails the problem lies in the data transfer link (proceed to Section 
6.3,1), 

The second tethod {s a direct approach to a speeitic part of the 
hardware, It is based on the information from PROMsRT11 in the form 
Of an error message that indicates the failure mode, For example: 

7PROMeFelnsuccesstul data transfer to programmer 
TPROMeFeUnsuccessful data transter from programmer 

These messages indicate a failure to transfer information between the
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computer and the programmer RAM, (for exam™Ple the data transfer link), 

To iSelate the failure further proceed to Section 6,3,1, 

PPROMeFePROM falled to program 
PPROMeFePROM falled to yerlfy 

These meSsages j{ndicate a failure to correctiy transfer the contents 

of the programmer RAM to PROM, the programming section, To isolate 

the failure further proceed to Section 6,3,2, 

6,3,1 Data Inranster Link Eailure Lislatioas 

The procedure ta isolate a data transfer link failure ar@ as follows: 

1, Disconnect tne RS§232 cable from the back of the Srogrammer 

and install jumpers oetween pins 2 and 3 of the Cable, 

Rum test 2, | 

2, If test 2 falls remove cabling one piece at a time, and 

install the dumper between ping 2 and 3 in tne end of the 

retaining cable, 
Run test 2, 

3, If test 2 continues to fail after the last cable is removed, 

install dumpers in the oytput connector, For all ULV11%s 

(except DLVelid) Install Jumpers 4s f£Ollows! 

a, cConnent Pin ™ to Pin E 
b, Connect Pin F to Pin J 

For the DLVelly install jumpers between the following pins: 

a, Connect Fin g to Pin 3 
pb, Connect Pin 7 to Pin 4 

Now run test 2, 

NOTE 

You. snould manufacture a wraparound connector so 

that the connector will not be jumpered incorrectly 

during the test, The mating plug for all 
interfaces except DLVileJ is a Berg H856 connector, 
Tne mating plug for the D,VeliJ is a DIGITAL option 

number 3270GeA connector with jumpers installed, (rr 

you can pyrehnase an AMP part number 8713 305 

connector and manufacture the wraparound connector, 

4, If test 2 falls with the jumpers installed on the interface 
module, replace the serial line interface,
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S, If test 2 is successful during steps 2 and 3 then replece the 

last cable that was removed, 

6, It test 2 18 Successful during step 1 then the Programmer 

may be at fault, Reconnect the RS232 cable to the back of 

the programmer and run test 1, 

7, If test 1 falls then the programmer mainframe is at fault and 

should be returned to DIGITAL for repair, 

ih 
8) 

Id
 

In
t 

rt
 “ast 1 is suceessful then go to Section 6,3,2, 

c=} = z - 

6,3,2 bbogrammer Bragranning Eallure Ilaolation 

Proceed as shown in tne following steps £6 t{solate a programmer 

fallure; 

CAUTION 

Test 3 programs a PROM with a test 

pattern, This test pattern renders the 

PRUM useless for further programming, 
unless the type of chip selected is an 

EPROM whieh you can @rase, 

{, Run test 3, 

2, if test 3 18 successfUl (an error has not been detected) the 

error may be of an interMittent nature, Test 3 may have to 

be repeated tO display an intermittent error condition, 

3, if test 3 fails replace the personality card set and/or 

socket adapter and retry test 3, 

4, lf test 3 is successful (after step 3) then return tne 

personality card set and/or socket adapter to DIGITAL for 

repair, 

NOTE 

Test 3 cannot be considered an absolute indicatfon 

if the failyre has exhibited an intermittent 

nature, 

5, If test 3 continues to fail, after step 3 Nas been done then 

the programmer mainframe is at fault and the programmer 

should be returned to DIGITAL for repair,
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6,% BRoeseisll LeQusLesuoorins 

The PDpell and the PROM programmer are eonstruected of hignly reliable 

ic loegic Modules, Use of these circuits and 4 minimum amount of 
preventive Tainrenance ensures relatively littie ‘down time due ts 

failure, lf a malfunerion occurs, you should analyze the condition 
and Correct it by replacing the defeerive Todyle or unit, The modules 
that are fYreplaced and/or the PROM programmer should be returned to a 

DIGITAL repair depot for repair, 

Switches on modules that are USed to replace another module Should he 
set to correspond to the settings on the Module that wag removed, The 

hardware manual shipped with the equipment lists the swit¢e¢n settings 
for all modules, 

6,4,1 Queraton Errots 

Qperator errors are the cause of Manhy computer Malfunctions, When {t 

NaS been determined that a Module or the programmer is malfunerioninge 
it 1s a good idea to cheek tne switch positions on tne Madule hefore 
replacing the module, The Nardware manual for the modyle lists the 
switch pesitions, pasic syTotOmss and the Corrective action required, 

Tf the PROM programmer does not respond to the PROM/RTeil uti 
4s a good idea to ¢cneck the power switch and Make sure the pr 

is on, 

6,4,4 Iznoublesnooting Procedures 

when a malfunction is detected, gatnNer all information avallable from 
other users who have encountered the problem and ¢eheck the system 109 
book fOr any previous reference to this oroblem, fake a note of 
indications and @rror messages that you have observed before 
atteMpring to locate the Module that is mMalfunetioning, This 
infOrmation is helpful for describing the malfunction in the logbook 

Or tO the depot that repairs your module, 

Ne not attempt to locate the Problem using complex software systems, 
Run the test in Section 6,2 and select the test that exhibits the 
error condition, The test are carefully written to inelude test tnat 

assist you when isolating ¢he defect to the s@rialw=linesunit module, 
the connecting cable, Or the PROM programmer, 

6,4,3 Malidaation lests 

If a defective module is replaced Fy a new module or sent to a DIGITAL 

depot for repaj{rs tag the defective module and note the nature of the 
failure,
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To confirm that a new or repaired module resolved the probiem, Fun the 

tests that originally exhipited the problem, If modules have been 

moved during the troublesnosting period return all modyles to their 

@riginal position before running the validation test, 

Contact your DIGITAL fielg Service office for the procedure required 

to repair your module, 

6,4,%4 Cable Prabless 

Malfunction of the serialelinewsunit Interface or the PROM programmer 

that are not corrected by replacement of the unit or module may be 
caused by a defective cable, If validation tests are run and the 

replacement unit has not corrected the proplem, it is a good idea to 

ensure that the cable is connected correctly, If the cable ts 

Connected correctly 4nd tne problem persists remove and replace tne 

cable, 

6,4,5 Lag Eatry 

A log book should he kent for each PROM/RTe#1j systet, Record all data 

indicating the symptoms given by the faults you detect, the method of 

fault detection, the unit at fault,» and any comments that wouls be 

helpful to maintain the equipment in the future, 

The log book should pe maintained on a daily basis, recording all 

operator usage and maintenance results,



APPENDIX A 

A,i JutRonucriod 

This appendix presents two saMple applications suitable for operation 

in @ PROM/RAM aenyironment, Des¢riptions of design goals for both 

sample applications are given in chapter 3, Coding, LINK maps 
etc,s are presented Nere, 

A,2 ELABSEQ ILME SINCE BOWER UR ARBLICATLON BROGRAY 

A,2,1 Beagram Modules Coded in Wackdell dasembly Languages
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eTITLE Main Module for Sintple PROM Application 

r This Simple PROM applicatign example is Composed of two assembly langyage 
} Source files, which wil] be separately assembled and later combined by 
}-the LINK utility to form the desired memory image, 
; 
+ The other module of the program contains a cleek interrupt handler whieh 
} is responsible for keeping track of the time Of day on an ineerryuptedriven 
; basis, 
' . . 

} The main program will make yse Of this information by printing it out in 
} a formatted fasnion on ¢he terminal wheneyer any Character is typed at the 
Keyboard, | 

Notice that three program sections are used exclusively: 

sASECT 
aPsg@cr rom 

to initialize lowememory areas (vectors) 
to define all instructions and data to ne 

} 

} 

} 

H 

} 

} 

H placed in PROM memory 
i ePSECT RAM,D to define all RAM (Scratenpad) locations 

rGLOBL INIT, HOURS, MINS, SECS yExternal variables from other module 

eASECT 1GQ to abSolute section to define vectors 
2224 yOrigin to the powereup vector 

2NORD PwRYP :POWereup PC = roytine labelled "PwRuP" 
2 NORD 340 sPoWersup PS indicates PRIO 7 (ne interrupts) 

ePSECT ROM pOrigin tO ROM section 
PHRUPs MOV #S$STACK,Sp sSet up a valid hardware stack pointer 

JSR PO,INIT gAnd initialize all required RAM locations 
} defined in the clock module 

CUR Ri yInit Bi for MTPS operand 
MTPS Ri rWhen all loeationg have been initialized, 

} Start Clock module operating by allowing 
1 dnterrupts, 

KEYCHK: TSTB Q#1 77560 pWwait for console keyboard ready 
BPL KEYCHK fIf Ple NO character has been typed 
TSTS @4177562 sElse read the character 
JSR R5,PRINT yAnd begin the print the time message 
»WORD MESSI t by calling the PRINT gubroutine 

HOV HOURS,RO yPlace number of hours elapsed in RO 
JSR PC ,DECOUT sand convert it to decimal ASCII, typing it 

? out on the console 
JSR RS,PRINT Print out " nours, " 
»WORD MESS2 | 

MOY MINS»RO rGet number of #@lapsed minutes 
JSR PC, DECOUT Convert and print cut minutes 
JSR R5,PRINT pPrint out " minutes, and " 
,WORD MESS3 

MOV SECS,R0 ;Get number of elapsed seconds 
JSR PC, DECOUT sConvert and print out seconds 
JSR R5,PRINT Pring out " seconds," and carriage return s 
sWORD MESS4 ) line feed characters to return carriage
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BR 

PRET? RTS 

AML s 
See he ot TM Lg SWAR 

ADD 

TYPECH, TSTS 
BPI 
MOVE 
RTS 

MESSI3  ,ASCIZ 

MESS23 ,ASCIZ 

MESS3: ,ASCIZ 

MESS4! 2Agclz 

KEYCHK 

(R5)+,R4 
(R4)+,RO0 
PRET 

PC, TYPECH 
PCHAR 

R5 

BA 

DLOOP 
#4910 ,4256, 241,.R0 3 digits, by doing a byte division 

Page Aej 

1Go walt for another character to be typed, 

$R4 = address of message to be Printed 

;RO = next character in message to print 
$1f EQ, afntire message nas been printed 
s;Else typ@ out the Character in RO 
fAnd geo g@t next message character 

pReturn £0 calling routine 

samen ee Bl ees hiiwa ¥ . ’ A aamre 

iwGuy’ Bee ei im@a g oP ne he 

operation 
and 

ab
 

a i 
a
)
 

wh
 

“
 

i maintaining quotient in low byte 
#£10,4256 ,>a14"00,R0 } remainder in high byte of RO 
PC, TYPECH 
RQ 

@#177564 
TYPECH 
RO,8#177566 
PC 

RAM,D 
64, 

ROM 

Type out Most Significant digit 
tMove least significant digit down 
} and typ@ it out also ge, 
ils printer ready to aecept a character? 

yIf PL no = still printing Last one 
tElse print this character 
sAnd return to calling routine 

Origin into RAM to define stack 
pyReserve space for Nardware stack at beginning 
» Of RAM 

pAnd place reference jabe] at end (as stack 
$ grows tewards lower addresses) 

pOriqin back to ROM to define message text 
/Elapsed time since powersup is / 

/ hours, ¢ 

/ minutes, and / 

/ seconds, /<0157><012>
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,END
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,TITLE 

Page Asi 

Clock Module for Simple ROM Application 

Thig module provides a clock interrupt nandler and the code to 
Maineain the current time of day (in rer™s of hours, minutes, and 

(MAIN MAC), 

TKSSEC360, 

sASECT 
27100 

«WORD 
» “ORD 

sPSECT 
DEC 
BNE 

MOY 

INC 
CMP 

BLT 
CLR 
Inc 

CMp 

BLT 
CLR 
INC 
RTI 

CLAINT? 

CLAKEAT] 

; ;PSECT 
TICKS: ,BLKW 
SECSt: ,SLKW 
MENSI: ,BLKW 
HOURS?! ,BLKW 

»PSECT 
MOV 
CLR 
CLR 
CLR 
RTS 

INITS3 

,END 

7 

; 
1 Tne symbol TKsSEcC 

jy Pek second, 1,@¢, 

418 
ag 

CUKINT 
340 

ROM 
TICKS 
CLKEXT 
#TKSSEC,TICKS 

SECS 
SECS, #69, 
CLKEAT 
SECS 
MINS 
MINS? #60, 
CLKEXT 
MINS 
HOURS 

ROM 
#TKSSEC, TICKS 
SECS 
MINS 
HOURS 
pC 

} 
R 
} seConds since the system was bootStrapped) for the main modyle 
; 
i 
} i SECS are giobal to allow their values 

PGi 4S, 

should be equated to the number of clock ticks 
the line frequeney in this location, 

yFor United States 

yOrigin to define vectors 
Origin to the line ¢lock veetor 
tLing clock interrupt PC = "CLKINT® 
iLine clock interrupt PS = PRIO 7 

ryNow origin to ROM Seetion 
eCount down ticks to next second 
If NE, MOE at second boundary yet 
y9Else reset ticks/second 
pIndjcate anotner sécond nas elapsed 
jHas a minute gone by? 
If LT no 
pZerTo number of Seconds Since last minute 
pAnd indicate another minute has lapsed 
}Has an hour elapsed? 
#1f LT no 
1Z@toq number of minutes stnce 14st hour 
IAnNd indicate another hour 
pDismiss clock interrupt 

rOri¢in to 
sNumber of 
pNumper of 
sNutber of 
rNumber of 

RAM section to define variables 

ticks te next second 
Seconds Sinee last minute 
minutes since last hour 
elapsed hours 

1OFigin back to ROM to define inittalization 
rSet up initial tiecKs/second counter value 
fAnd clear cut @lapsed seconds ay, 
i ase minutes ena 

f oe, and hours 
Return tO main program
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VIRTUAL MEMORY USED} 390 WORDS ( 2 PAGES) 
DYNAMIC MEMORY AVAILABLE FOR 57 PAGES 
OK CLOCK LP&SCLOCKSDKiChOCK/EyL¢
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A,2,2 LINK Map Briar ba assigning Gam ,BSECTS on Next 4k Boundary 

LINK/BOTTOMS400/EXECUTEIMAIN/MAPETT£ MAIN, CLOCK 
RTetl LINK VO5,02 Load Map 
MAIN SAV Title; MAIN Ident: /B 40004000 

Section Addr Size Global Value Global Value Global Value 
2 ABS, O00000 000400 (RW,1,GBL,ABS,OVR) , 
BOM 000400 9003276 (BUT, LCL, REL, CON? 

| INIT 000752 
RAM 000776 000210 (RW,sD,LCL,REL,CON) 

$sTACK 001176 TICKS 001176 SECS 0091200 
MINS _ 001202 HOURS 001204 

Transfer address 3 000001, High limit = 001206 = 4323, words 

A,@.3 GENK Yap Attes Assigning BAy .BSECTS on Next 4k Boundary 

LINK/BOTTO™ s40Q/EXECUTESMAIN/MAPETT/BOUNDARY$320000 MAIN, CLOCK 
BoUndary se¢tion? RAM 
RTeil LINK V¥05,02 Load Map 
MAIN {SAV Title: MAIN Ident: /B#000400 

Section Addr Size Global Value GiSbal Value Global Value 

» ABS, 000900 000400 (RW,1,GBL,ABS,OVR) 
ROM 000400 017400 (RW,I,LCL,REL,CON) 

INIT 000752 
RAM 020000 000210 (RW,D,LCL,REL,;CON) 

SSTACK 020200 TICKS 020200 SECS 020202 
MINS 020204 HOURS 020206 

Transfer addréss 3 000001, High limit = 020210 3 4164, words
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A,2,4 Invaeing the GRQUézTals Utility Bragras 

In this sample blasting sequence, 1024 by Sebit wide chips are used, 

The PROK/RT#ii utility is invoked with the following command and 

responses 

"«SRUN PROMLY 

PROM/RTeli Vi,9 Cyrrent PROM size 1024 by 03 

4,2,5 BBOGRAY Command Sequence Used to Sober Application Brogram jnaie Bboy 

The following command sequence is used to blast a pair of PROM chips, 

Command; P 
Do you want inverted data (Y or N)7 N 
Do you want inverted addresses (¥ or N)? % 

Name of input file (DEViIFILNAM,TYP}? DXLEMATN, SAV 

Final program address (octal)? 775 

MoUnt PROM tor addreSs 0090009000774, bits 07800, and type <RETURN2: 

PROM for addr@ss 270009090090774, bits 07=00, has heen programmed 

Mount PROM for address 9000000000774, bits 15908) and type SRETURN?! 
PROM for address 9900000090774, bits 15908) hag been programmed 

Command: 

Cammand: & 

A,2,6 ABalicatian Brogran Execution 

The pair of blasted PROM chips in this example are inserted into their 

proper locations (1KLB and 1KH8) in an MRViieBA module, The module is 

then inserted in the LSIei11 backplane and the application program is 

feady for execution to executé! 

1, Power up the terminal 

2, Power up the LSIeail 

3, After the desired pause, press any key on the terminal 

The program responds 6y printing the following message 

Elapsed time since power isi x% hourss xx Minutes and xx seconds, 

The below examples vere taken from the terminal during actual 

execution,
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Elapsed time since powereup is O00 Nourse co ominutes, and if 

seconds, ; 
Elapsed time since powereup is 00 Neurse 00 minutese and 1 

seconds 
Elapsed time since powereip is 00 hAeurs, O1 minutese and 54 

seconds, 

o001 

0002 
0003 

6 
Cc 
C 
¢ 
¢C 
¢ 
C 
¢ 
C 
¢ 
¢ 
¢ 
C 
Cc 
¢ 
Cc 
Cc 
¢ 
C 
Cc 
Cc 
¢ 
¢C 
Cc 
¢ 
Cc 
C 
Cc 
¢ 
Cc 

n
a
n
A
a
a
n
 

APDLICATIAN BROCRAM 
. [SSeS EE 

PROGRAM SCALER 

Sample PROM/RT#=11 application Program, *Fritten in FORTRAN IV 

and MACROel1, 

This software system handles @ weighestations, each equipped 

with! 
(A) an electronic scale, interfaced to the LSleil | 

through one channel of an ADVi1 AnalogetosDigital 

converter, 
(HB) a fouredigit thumpwneel switch, USed tO enter the 

priceaperekilegram of the goods being weigned on 
the scale, The switen generates 16ebit Output as 

four BCD digits, and is interfaced through tne 

input port of a DRVif Parallel Line Unit, 
(C) 4 fouredigit "sevenesegment" display, to provide 

readout of the caleylated value of the goods weighed, 

Ie takes 16*bit BCD input from the output port of 

a DRVII Parallel Line Unit, 

(D) @ DUSHDUtton, to signal tnat the weignt Should be taken 

and value computed, rt is connected to the "REG A® 

interrupt request input on the DRVI1, 

While operating the 8 Weigh Stations on an interfrupteqriven basis, 
the progra™ provides an operator terminal capability to interrogate 

totals fOr weight and value of goods for each station, and ability 

to "recalibrate" each starion’s scale under software Control, 

Pe PeeTTTTrTTTITT CTT re hd Ld Lee 

BYTE ANSWER | 
COMMON IUSES(8), TOTWGT(B), TOTVAL(8), CALIBR(8) 

TTT TTT rE Dh hk bch hee eee 

InitialiZation of Variables, Note that in PROM applications the 

FORTRAN "DATA® statement must not be usedj



aN 
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0004 
99go05 
0006 
0007 
0008 
0009 

0010 
got 
Q012 
0013 
ggi4 
0916 
0017 
0018 
O019 
0020 
o021 

0022 
0923 
9024 

Y
q
n
a
n
 

DO 10, T3ie$ 
TUSES(I) = 06 ITotal number of weighings on this scale 

TOTWGT(1) 4 0 ITotal weight recorded on this scale 
TOTVALCI) = 0 - [Tetal value compured for all items weigned 

CALIBR(I) = ,001]Initial calibration for A/D seale input values 
CONTINUE 

Chack for new initial calibration values requifed, 

TYPE 1000 
FORMAT(* Do you wish to enange seale calibrations? °,3) 
ACCEPT 1910,ANSWER 
FORMAT(A) | 
IF (ANSWER,NE,*¥ES*) GOTQ 30 
DO 20, Isis8 
TYPE 1020,1,CALIBR(T) | 
FORMAT(® For tine *,I1,%, calibration 183 *,F8.5s%, new value? °15) 

ACCEPT 1930,CALIBR(I) 
FORMAT(F12,5) : 
CONTINUE 

Onee calibrations are set, end initialization by setting interrunt 

enable for REQ A interrupts on all DRVI1 interfaces, Note that 

interrupt enables are not get until all initialization is complete! 

DO 40, T8047 
CALL IPOKE( {67770 = “1o#l, "100 ) 
CONTINUE 

Application is noW¥ ue and running, Enter the idle loop to look 

for operator display commands, All other functions are driven by 

the DRVi1i interrupts, 

TYPE 1040 
FORMATC*® Do you wish to aisplay status (D) of calibrate (C)? %r8) 
ACCEPT 1010,ANSWER 
IF (ANSWER,EQ,*D*) GOTO 70 
IF (ANSWER,NE,*C*) GOTO 50 

Here to reSet seale calipration for a particular scale, 

TYPE 10589 
FORMAT(’ Enter number of scale station: °-8) 
ACCEPT 1060,1 
FORMAT(CI) 
IF (I1,LE,9) GoTO 60 {Try again if scale number is out of range 

IF (1,GT,8) GOTO 60 
TYPE 1020,IT,CALIAR(CT) {Display current value 
ACCEPT 1930,CALIBR(T) land accept new one 
GOTO 59 . [Loop to get another command 

Display command 

TYPE 1050 [Get station index 

ACCEPT 1060,1
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0045 
0047 
0049 
9050 

Q051 
0052 

1079 

IF ¢(1,8£,9) GoTo 70 And L# out of range, try again 
IF (I1,GT,8) GOTO 76 
TYPE 1070,f,1uUSES(I) sTOTHGTCI) s+ TOTVALCL) ,TOTVALCIJ/IUSES(I) 
FORMAT(* Station #*%,Ii+* has processed ‘714,° transactionse's/s 

* * Total weignt for 411 transactions! °,F8,2," kilograms,’s/» 
* * Total value for all goods welgnedi ‘°,F9,2,/, 
* * Average value of goods per transaction: *,F8,2) 
GOTO 30 [Loop to get another command 
END



Local Variables, ,PSECT SpaTa, Size.= 000034 ( 14, words) 

Name Type Offset Name Type offset Name Type 
ANSWER Lt 900014 1 T#2 o00016 

COMMON Block / /p Size 3 000160 ( 56, words) 

Name Type Offset Name Type Offset Nama Tyoe 
IYSES [42 000006 TOTHYGT R#4 900020 TOTVAL R*4 
CALIBR R¥4 600120 

Lecal and COMMON Arrays: 

Name Type Se¢etion O¢s*seat soeeeeS [ZG esses Dimensions 

CALIBR Re¥4 288S$, 000120 000040 ¢ 46,) (8) 

IUSES [#2 25389, 000000 600020 ¢ 8,) (8) 

TOTVAL Re4 29S8S, 660066 00046 ¢ 16,3 (8) 

TOTNGT R#¥4 288838, 090020 000040 ¢ 16,2) (€8) 

Page Ael2 

Oftset 

a eee 

900060 

Subroutines, Funetionss Seatement and ProcessoreDefind Functions! 
Name Type Name Type Name Type Name Type Name 
IPOKE [¥*2 

Type
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9001 

6002 

0003 

0004 

9005 

6006 

Q007 
0008 

0009 

9010 
Oo11 

Q012 
0013 

A-13 
SUBROUTINE WEIGH( LINE ) 

‘ol 
ae 

¢ This subroutine 18 activate whenever a weign station pusnbutton 
¢ is pressed, It is entered from the assembly language DRV11 interrupt 
C service routine, with the integer variatle LINE set to the line 
c whieh caused the interrupt, 
C 
C oe 8S 8 OF OS O88 OES O SESE ONSET OTOH ESSERE ESE SEE ESHETEET EAE EUEESETEREE: 

C 
COMMON TUSES(8}, TOTWGT(8), TOTYALCS), CALIBR(8) 

Cc 
rit tr TT ITIL TttiititititirtirTitrreieitritrrirettetttitrireteyr 

Cc | 
Cc CalcUlate address of CSR for DRVi1 Whieh interrupted, 
Cc , 

TADDRS = "167770 © "1O#(LINE@#1) 
¢ 

IUSESC(LINE) = IUSES(LINE) + 1 {Update count of weighings 
WEIGHT = CALIBR(LINE) *# TADC(LINE) |Read seale value for this line 
PPKILO = ,0i * IBCDI(C IPEEK(IADDRS+4) ) iGet price per kilo 
VALUE = WEIGHT * PPKILO | 
IVALUE = IFIX¢ VALUE*100 ) | 
CALL IPOKEC IADDRS+2, IBepOt IVALUE ) >} {Write vajue in dispiay 

Cc 
TOTWGTCLINE) = TOTWGTCLINE) + WEIGHT 
TOTVAL(CLINE) a TOTVALCLINE) * VALUE 

¢ 
¢ Interrupt Processing 18 now complete, Return to ORVIL interrupt 
¢ service routine, 
C 

RETURN 
END
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Name Type 
IADDRS 142 
PPKTLO Re 

COMMON Block / 

Name Type 
LUSES T2 

CALIBR Re4 

Local and COMMON Arrays? 

Name Tyo@ 

CALIBR RA 
TUSES [#2 
TOTVAL R#¥4 

TOTNGT R#*4 

Storage Map for Program Unit WEIGH 

Lo¢al Variables, ,PSECT SpATa, Size = 900036 ¢ iS, words) 

offset Name Type Offset Name Type 

000002 IVALUE I#2 000020 LINE 

900019 VALUE Re4 000014 WEIGHT R*4 

/- gize = 900160 ( 56. words) 

offset Name Type Offset Name Type 
000000 TOTWGT R#4 800029 TOTVAL R*¥4 

690120 

Seetion Ogtset weeeesS{ Zeecers Dimensions 

2383S, 000129 000040 { 16,) (8) 

25585, 990960 606925 4 2,) (8) 

7888S, 000060 000040 ( 16,) (8) 
8859, 090020 009040 C 16,) (8) 

Subroutines, Funetionse 

Name Type 

Tape I¥2 

IPUKE [#2 

Name 
IBCDOT 

I¥2 8 

Page Ae#14 

Offset 
609000 
goog04 

Gf£iset 
000060 

Statement and ProcessorsDefined Functions! 

Type 

T¥2 

Name 
TaCcDO 

Type 
T#2 

Name 
IFIX 

Type 

L#2 

Type 

[#2
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A-/s SAMELE REQM BASS) APRLICATIONS 

,2558,120 

;TITLE Subroutines for SCALER,FOR 

»SSTTL ORVil Interrupt Servicing 

The routine DRVINT serviees interrupts from all 8 DRVii interfaces 
installed in the gystem, Tne line number of the interrupting DRY!1 

is encoded in the condition ¢ode bits of the New processor status 
word fetened as the result of the interrupt, 

=
e
 

w
e
 

a
)
 

T
u
 

f 

} Initialization of the DrVii interrupt vectors: 

300 eASECT 
23. 

eWQORD DORVINT, 34041, sV¥eetor for line #1 
2 ¥ORD DRVINT, 34042, s¥eCtor for Line #2 
«FORD ORVINT, 34043, Vector for line #3 
eNORD DRVINT+ 34044, 7 7V¥eCtor for line #4 
sWORD ODRVINT, 34045, Vector for line #5 
7 NORD DRVINT, 34046, jsVeCtor for Line #6 
sWORD ORVINTs 34047, s¥eCtor for line #7 
»YORD DRVINT, 34048, Vector for line #8 

» Now, the interrupt routine itself (in the PROM Psect)s 

2GLOBL WEIGH pExternal FORTRAN routine to service intr 

ePSECT USERSI 
DRVINT: JSR RO, @PC s5ave a register on stack wythn destroying 

MFPS RQ ) ¢Ondition codes, and retrieve them 
BIC. #177760,R0 sClear all put line # 
MOV RQ,ORVLUIN sAnd gtore for reference by NEIGH routine 
MOV Ri,«(SP) ySave remaining registers 
MOV R2,0e(SP) } 0M gtacKk, as FORTRAN 
NOY R3,e(SP) t routine may use them 
MOV R4,0(SP) 
MOY RS,«(SP) 
MOV #ARGLST,R5 pload FORTRAN argument list pointer 
JSR PC, WEIGH yANG call routine t9 process interrupt data 
MOV (SP)+,RS$ Restore registers 
MOV (SP)+,R4 + afrer return fron 
MOY (SP)+,R3 3 FORTRAN routine 
MOV (SP)4+,R2 
MOV (SP)4,R1 
MOV (SP)4,R0 
RTI rand return from the interrupt 

ARGLST: ,WORD 1, ORVLIN rArgument list for call to WEIGH 

sPSECT USERSD)D pOrigin £60 RAM section 
ORVLIN: ,BLAKW sAnd define yariable to get line
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,SBTTL IBCDI 

1 IBCDY ee Convert 4 BCD digits to Dinary Value 0000 to 9999, 

a 
$ Format of FORTRAN calli 

} 
! J = [scpr( I ) 
& 

s where! 
} Is a igebit integer containing 4 4ebit BCD coded digits 
; J = the 16ebit binary value of the conversion 

sPSECT USERSTI pOrigin te PROM saetion 
TKCDLs; MOV #4,R0 ' g8et loop count of digits to convert 

CLR Ri yCleéar value accumulator 
MOV a2ZCR5)¢R3 $R3 = BCDe¢oded input value 

13! CLR R2 Clear migheorder accumulator of R2,R3 
pair 

ASHE #4,R2 Strip off next four obits from R3 
MUL #10,/R1 tMultiply existing value by 10 
ADD R2,R1 yAnd add in newlyeextracted digit 
SOB RO,18 yLoop for four digits | 
MOV R1,RO pReturn result of function in RO 
RTS PC pRetyurnm £0 FORTRAN program 

,SBTTL 18¢D0 

; IBCDO e* Converts binary value of integer to 4 BCDecoded digits 

? 
; Format of FORTRAN calls 
? 
H J = IBcDO( I ) 
j 
y where; 

1 
i I = the integer binary value to convert (range: 0 to 9999) 
; J s the i6ebit packed with four BCD digits 

- sPSECT USERSI sOrdgin to PROM geetion 
IBCDOi HOV @2(R5),R3 jR3 a binary yalue to eonvert 

MOV #DIVTAB,R1 pRi => table of divisors for 
conversion 
CLR RO rCl@ar result accumulator 
MOV #3,R4 rInit{alize loop count for three 
digits 

is: CLR R2 yClear nighseorder dividend 
DIV (Ri)+-R2 sDivide by next powereofeten 
BIs R2,R0 rInsert four quotient bits into result 
ASH #4,R0 yAnd prepare for next four 
SOB Ri,1$ pLoop for tnree higneorder digits 
BIS R3,RO pinsert remainder of divideeby=ten 
RTS PC sAnd return with result in RO
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~SBITL IADC 

IADC ew Read a Selected A/D Channel and return converted value 

_ Format of FORTRAN galls 

{fdata 2 IADC( ichan } 

az
 

os
 

»
 

4
 we
 

ichan 3 the Integer specification of the channel number for input 
idata = the i6bit integer reguit of the input conversion 

“
S
e
 

wm
!)

 
1
)
 

=
S
 

w
e
 

O
O
 

D
O
 

S
D
 

H
D
 

ADVCSR = 170400 
ADVDBR = ADYCSR + 2 

,PSECT USERSI Origin to PROM section 
TADC?#: HMQV a2(R5),RO #R0 s input ehannel number 

BIC #177760,Ro0 jTake module 16 
SWAS RO pMaVe ¢nannel to nigh byte 
INC RO yAnd set "Go" bit 
MOV RO,@#ADVCSR rStart conversion on channel 

{$2 TSTS @SADVCSR 918 conversion complete? 
BPL 1s :I1f PL no ee wait in loop 
MOY @#ADVDBR,RO fElse get converted value 
RTS PC tAnd return to FORTRAN program 

~ENO
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A,3,2 WINK Yan Boior ba assisning 2a ,255CIs op dext 46 Bolacaty 

RTw{i LINK VOS,04A Load Map Fri OleSepe78 00139104 
SCALER,SAV Titles SCALER Ident: FORYO2 /810004000 

Section Addr Size Global VallUe Global Value Global Valve 

» ABS, 909000 000400 (RW,1,GBL,ABS,OVR) 
SUSRSW 0cO0C000 SRFZA1 cecc0o VIR eoacea 
SNLCHN 900096 SHRDYR 900006 SSY¥SVa 00010 
SWASIZ 000134 SLRECL 9000210 

OTsstI 000400 0203390 (RW, I,LCL,REL, CON) 
SsOTSI 0900400 S8SIMRT 000566 SIKS 001416 
$TKR . 001429 STPS 001422 8sTPB 001424 
SCVTFB 002462 sCVTFI 002462 sCVICB 002476 
SCVTCI 002476 %CVTDB 002476 SCVTDI 002476 
ercs 002810 CIDg 002810 CLCs 002510 
CLDS 992510 sbi 002510 CIFSs 092520 
CLFS 002520 4Ri 002520 CIs 002626 
CLIs 002632 $sOTI 002662 ssOTI 002664 
S$SET 904459 RCIS 005062 GCcds 006076 
Feds 006104 ECDs oo6ii0 DCOs 006116 
SCVTIF 007040 SCYTIC 007054 SCVTID 007054 
CcIs 007066 CDIs 007066 sic 007066 
$ID 007066 CFI¢ 007102 SIR 007102 
TVL8 007166 sTVL 007166 TVFS 007174 
STVF 007174 TVDs 607202 SsTVD 007202 
TVQ$ 007210 sTVQ 007210 TVP$ 007216 
STVP 007216 TVI¢s 007224 SsTVI 007224 
Octs 007369 ICIs 007366 SECI 007402 
ocos 007562 ICQ Q07570 IFWS 007766 
SIFW 007772 IFWss 910034 IFRS 910104 
SIFR 910310 IFR$s 010146 SCHKER 010170 
SIOEXI 010214 SEOL 910242 EOLS 010244 
SOTIS 010360 S$SOTIS 010362 SAVRGS 010502 
THRDS 010660 SPUTRE 010662 $STPS 911170 
STPS 011176 $§STP 011176 FOOS 011202 
SEXIT 011222 SERRTB 011346 SERRS 011453 
SWAIT 015146 SFCHNL 019210 SINITI 915306 
SCLOSE 015420 SGETRE 016064 STTYIN 016140 
$PUTBL 016274 SGETBL 016504 SEOFIL 016670 
$EQF2 016704 SFIO0 0137444 S$sFIO 017450 
$VRINT 020600 SDUMPL 020602 

OTSSP 020730 000050 (RW,D,GBL,REL,OVR) 
SYS$I 921000 009020 (RW, I ,LCL,REL, CON) 

TPEEK 021000 IPOKE 021010 
USERSI 021920 000214 (¢RA,I1,LCL,/REL,/CON) 

TBCDY O21100 IeCDO 021134 ITIAadc 021200 
sCODE 021234 001662 CRW, IT,LCL,REL,CON) 

$sOTSC 021234 WEIGH 022376 
OTS$O 023116 001010 (R¥,1,LCL,REL)CON) : 

$$0TSO Q23116 §OPEN 023116 
SYSs0 024126 000000 (¢RW,I-LCL,REL,CON) | 
SDATAP 024126 000716 (RW,Dr/LOLsREL,»CON)



SAMRLE REOM BASED ARELICATIONS 

OTS$0 
OTSs3s 

» $¥5$S 

SDATA 
USERSD 
$885, 
SSTACK 
SSTXST 

G28944 
@28052 

025356 

025362 
025454 
025456 
025636 
026036 

000006 
090304 

000004 

000072 
990002 
9a0160 
000200 
090000 

(RW,D,LCL,REL, CON) 
CRW, O,LCL¢REL,CON) 

SAOTS 925354 
(RW,OeLCL,REL, CON) 

S$SYSLB 025356 sLOCK 
(RW, D, LCL, REL, CON) 
(RW, Dp LCL, REL, CON) 
(RW,D,GBL,REL,OVR) 
(RW,D,LCLsREL« CON) 
CRW,D,LOLsRELsCON) 

SsSSTK 026036 

025360 

4-17 

SCRASH 025361
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A,3,3 LERK Jap dftes dasigniag 24u .ESECTS on Next 4k Boundary 

Yransfer address = 021234, High limit = 026036 = 5647, words 
RTeli LINK VO5,04A Lead Map Fri OleSepe7s 00:39:46 
SCALER,SAV Title: SCALER Ident: FURYO2 /819004000 

Section Addr Size Global Value Global Value Glopal Value 

¢ ABS, 990000 600400 (RW,I,GBL,ABS,OVR) 
SUSRSW 900090 SRFQA4 aggoan VIR go0000 
SNLCHN 000006 $HRDWR 000006 4SYSV$ 900010 
SWASIZ 000131 SLRECL 000210 

OTSsI 009400 020330 (RW,I,LCL, REL, CON) 
SsOTSI. 000400 SSIMRT 000566 $8TKS 001416 
$TKB 001420 sTPS 0014422 $TPS 001424 
SCVIFB 002462 SCVTFI 002462 S$CVTCB 002476— 
SCVTCI 9002476 SCVYTOB 002476 SCVTDI 002476 
eres 002510 CIDSs 602510 CLCs 002510 
CuDs 692516 sbi G62510 CiFs 902520 
CLFS 902520 SRI 002520 CILs 002626 
CLIs 092632 sOTI 002662 $ssOTI 002664 
$sSET 004459 RCIs 905062 GcOs 006076 
Feds 006104 ECOs Q061t0 Dd¢COs 006116 
SCVTIF 007040 SCVTIC 007084 SCVTID on07054 
ecis 007066 Codirs 007066 $I G07U66 
$1D 007066 CFI¢g 0907102 SIR 007102 
TVLS 007166 sTVL 007166 TYFS OO7174 
STVF 007174 TVDs 007202 $sTVD 007202 
TYQ$ 007210 sTV¥9 007210 TYPS 007216 
STVP 007216 TVIs 007224 SsTVI 007224 
Oc1s 907360 ICIs 007366 SECT 007402 
ocas 007562 ICQs 007570 IFWS 007766 
SIFW 007772 IFwss 010034 IFR¢s 010104 
SIFR O10110 IFRS$ 010146 SCHKER 010170 
STOEXI 010214 SEOL 010242 EOLS 010244 
SOTIS 010360 S&SOTIS 010362 SAVRG$ 010502 
THRD$ 0910660 SPUTRE 0106062 SSTPS 011170 
STPS 041176 §&STP O11176 Foods 011202 
SEXIT 011222 SERRTB 011346 SERRS 011453 
SWAIT 015146 SFCHNL 015210 G6INITI 015306 
SCLOSE 015420 SGETRE 016064 sTTYIN 016140 
SPUTBL 016274 SGETBL 016504 SEOFIL 016670 
SEQF2 016704 sFIoO 017444 $sFIO 017450 
SVRINT 020600 SDUMPL 020002 

OTS$P 020730 000050 (RW,D,GBL,REL,OVR) | 
S¥SSf 621900 0009020 (RW,I,LCL,REL,CON) 

IPEEK 921000 IPOKE 021010 
USERST 021020 000214 (RW,I,LOL,REL,CON) 

. TBCDr 021100 I8CDQ 021134 adc 021200 
SCODE 021234 0091662 (RW,I,LCL,REL,CON) 

S$$OTSC 021234 WEIGEH 022376 
OTSSO 023116 o01010 (RW, T,LCL,REL,CON) ° 

$§0TSO 023116 SOPEN 023116 
SYS$Q 024126 000000 (RW,I,LCL,REL, CON)



SAZELS 

SDATAP 
OTSs0 
OTS$s 

SYSsS 

SDATA 
USERSD 
$685, 
S$STACK 
SSTKST 

924126 
025044 
040000 

040304 

040310 
G40402 

0490404 
040564 
040764 

090716 
012734 
800304 

099004 

000072 
600092 
090160 
009200 
090000 

BEOU BASER aeeLlcarions 

(RW,D,LCL,REL, CON) 
(RW,D,LCLsREL,CON) 

SA0TS 040302 
(RW,D,LCL,REL,CON) 

CRW,DsLCL,REL,CON) 
$SYSLS 940304 SLOCK 
(Ra,0,LCL,RELs CON) 
(RW,D¢ LCL, REL, CON) 
(RW,D,GBL,REL,OVR) 
(RW,D,LCL,REL es CON) 
(RW,D,LCL,REL, CON) 

$$$STK 040764 

040306 §CRASH 

FA] 

040307



APPENDIX B 

BROUsRTsli ERECR MESSAGE SUEMARY 

All error Messages issued by the PROM/RTelil utility follow the 
standard RT#ti error message format: 

?PROMeseverlty=Messaqge 

where; 

Severity is Fe {1€ the condition is fatal to the 

operation, or We if the ™essage is merely a 

warning of a nonefatal error, 

MeSsage is the text of the error message, 

The PPOM/FT*11 error messages are listed below, in alphabetical orcer, 

PPROMeFeDIAGNOSTIC failure data AFER from programmer 

Reason: puring a transfer of the djagnosti¢c data 

pattern from the programmer to the computers 

an error was detected when the data belng 

transferred was compared with the original 
data, 

Recovery Procedyre: None, PROM,RT#11l continues to cycle through 

the Current test Until it is completed, 

PPROMeFeDIAGNOSTIC failure data XFER to programmer 

Reason} puring a transfer of a diagnostic data 
pattern to the orogrammer an error was 

detected when thé data was Compared with the 

data stored jn the programmer RAM memory, 

Recovery Procedure? Nonery PROM/RT#11 continues to cycle through 

tne current test until it is completed, 

PPROMeFPeDIAGNOSTIC “wrap around" fallure



BEONJOTalL 22808 SESSAGE SUUNABY Page Be? 

Reason; 

ReeovVery Procedure: 

During a transfer of test data, the 
serialelinewinterface did not receive the 
same pattern that was transmitted, 

None, PROM/RT#11i continues to evele thraeugh 
the Current test until it is completed, 

PTPROMeFsError reading input file 

Recovery Procedure: 

An error s¢curred while tryin¢g to read ¢ 
input file, This could be the result of 
device malfynetion, Or an attempt 1b 
PROM/RT=1i to read past the end of file, 

Ensure the addresses Given 9 PROM/RTwll are 

within the file and retry the command that 
caused the error, 

?PROMeFeFatal error in data transfer to blaster 

Reason: 

ReeovVery Procedure? 

TPROMeFeFile not found 

Reason 

Recovery Procedure: 

An error wag detected when PROM/RT#ii{ retried 
a data transfer tO the programmer, 

Verify the programmer is operating properly 
and retry the cammand, If this error 
persists, run tn@ DIAGNOSE command tests toa 
determine what Nardware component is causing 
the problem (see Chapter 6), 

PROM/RTwil artempted tO ecpen a nonexistent 

file for input, 

check for a tyoing error in the command line, 
verify thar the fille name fs ag you entered 
it in the command line, Then retry the 
command,
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Reasons The input file scecified did not have a ,Sav 

extension, This TNessage iS Meant t6 warn you 

that the POpell computer cannot execute fthis 

file, HoWeyer,s you ¢an use data files ta 

‘ program PROM or EPROM chips, 

Recovery Procedyrei yerify that the flle specified in the command 

is the file you want t9% use to program the 

PROM, 

PPROMeFelIlléegal device 

Reason: The device specification used in the command 

eannot be used to perform the function 

indicated in tne Command, 

Recovery Procedure?! Fnsure you entered the command correctly, 

use the RTeli SHOW command to determine if 

the device name has peen reassigned, 

7PROAeFeTLlegal file specification 

Reason} the file specification does not conform to 

the standard RTell file specification format, 

Recovery Procedures Ensure you typed the command line correctly, 

Retype the command, 

?PROMeFelllegal response, type H for help 

Reason’ nuring the request for a COMMAND an iliegal 

response was detected by PFROM/RTell, 

Recovery Procedyrei: Type H followed by a carriage return for relp 

or refer to Chapters 5 and 6 for assistance, 

PPROMeFeInput device handyjer not loaded 

Reason: while running in the foreground ‘mode, 
PROM/RTel!l atteMpred to open ai file on a 

device whose RTwli!l nandler was not resident, 

Recovery Procedure: Load device nandler and retry,
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Error occurred at PCSxxxxxx, PSByyyvyy. SP=z2zz2222 
= 

MXRXXN KAXXKK MMKKNX 
RO Ri R2 

XX¥NXX NMRXXXX XXXNXY 
R3 R4 RS 

Y¥YYYYY YYYYYY YYYYYY YyvyyY yvY¥YY¥vy YYYyvy 
aSP =. 2(SP) 4 SP) 

Reason: 

Recovery Procedure: 

6¢SP) 10(SP}) 12¢8P) 

Indicates Aan unexpected trap to 4 ofr 10, or 
it may also indicate that PROM/RT=1i, through 
a system errors hasS become confused and 
cannot recover, 

Fill out the problem sheet in Appendix G, 
Return the proptlem sheet and the ¢rash dump 
listing to DIGITAL for analysis and 
disposition, 

?7PROMePFeINvalid CSR address 

Reasons: 

Recavery Procedure: 

PPROMeFeInvalid vector 

Reasons 

Recovery Procedure? 

The address specified dees not conform to the 

requirements for 4 CSR address, 

Ensure You entered the command line 
correctly, Refer to RT#li Systen Generation 

Manual for a4 deseription of a valid Cs# 
address, 

address 

The Vector specifled does not eonform ta the 

requirements for a vector, 

Ensure you entered tne command = line 
corrective Refer to the RTeli System 
Generation Manual for a deseription of a 

valid vector address, 

P7PROMeFatiaximum number of coples is 99 (decimal) 

Reason? 

Recovery Procedures 

The number of copies you entered in response 
to the COPY cammand was too large, 

Enter a decimal nummer betwW¥een i and 39 in 
response to the CUPY command, 

PPRIMeFeHissing Elle specification 

Reason: The Correct name of the file used to program
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PROM must be completely specitied, Tnmere is 

ne @@fault, 

Recovery Procedure’ Enter the correet file name for the file that 

will be used to Program PROM, 

?PROMeFelio Handler for input device found on SY: 

Reason: An attempt was made to use a device handler 

that was net installed on the system device, 

Recovery Procedures ensure you entered the command line 

correctiy, Check the system device for the 

device handler file and retry the command, 

*PROMeFeNonwexistant CSR address 

Reason? CSR address specified does not exist on the 

Recovery Frocedure! Check serialelinewunit interface for proper 

configuration and retry the command, 

PPROMeFelumber must te decinal 

Reason: You entered nonenumeric characters, 

Recovery Frocedyres Ensyre you entered the command line or 

response correctly, 

?PROMeFeNumber must he octal 

Reasons: You entered nonenumeri¢ characters, Or you 

; | entered the numeric characters 8 or 9, 

Recovery Procedure: Ensure you entered the command line or 

" response correctly, 

PPROMeFeQld vectors out of range 

Reason} Tne vector you entered was not in the range 9 

to 476, . 

Recovery Procedure! Ensure you entered the command line or 

response correctly, 

PPROMeFeflutput device nandler not loaded 

Reason? whd1le running in the foreground mode, you



Recovery Procedure: 

attempted te open a flie and the RT*1i device 
nandler was not resident, 

Load device nandler and retry the command, 

PPROMePeCutpUut write error 

Reason: 

Recovery Procedure? 

A hardware error Was reported during a write 

operation, 

Ensure there is @nougnh room on fhe output 
device and retry the command, 

PPROMeFeProgrammer is not responding 

Reason: 

Recovery Procedure? 

PPROMereFROM falled 

Reasons 

Recovery Procedure; 

Programmer doesn’t respond to a valid 

command, 

Ensure power is applied ta the PROM 
programmer, Cycle the POWER switeh on the 
PROM programmer Off and then on, If the 
problem persists use the DIAGNOSE command 

(see Chapter 6) to check the interface and 
programmer, 

load into blaster RAM 

The PROM programmer is norebably 

malfunctioning, 

use the DIAGNOSE command (see Chapter 6) t9 

verify proper operation of the PROM 
programmer and retry the command, 

PTPROMepfePROM fatled to program 

Peason: 

Recovery Procedyres 

PPROMewePROM failed 

Reason: 

Recovery Procedyrei 

The PROM ¢eNip that you are trying £90 program 
is defective or ethe PROM programmer is 

defective, 

Install another blank PROM and retry the 
command, 

to program; attempting retry 

An error was detected when the PROM 

programmer attem™pred to program the PRO! 

chip, 

PROM/RT#il automatically attempts to program
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the PROM again, 

PIPROM=ePePROM failed to verify 

Reason: The PROM ehip does not contain tne same data 

as the specified file, 

Recovery Procedurei None 

@PROMNeFePROM is not blank 

Reason: The PROM mounted in the programmer is net 

| blank, 

Recovery Procedure: Replace the PROM chip with a blank PROM and 

retry the programming operation, 

2PROMeFePROM is not blank and cannot be reprogrammed with tnis data 

Reasons An attempt was made to modify a PROM with 

data that ig not compatible with the proqra™m 

already in the PROM, 

RecoVery Procedure: Erase the EPROM or replace PROM and retry the 

programming operation, 

PPROMewePROM is NOT blank but can be written with this data 

Reason! An attemet was made to modify a PROM with 

data that is cOmpatiple with the program in 

the PROM chip, 

Recovery Procedyre! Ensyre this PROM is the one fthat Snoyld be 

modified, 

PPROMeWeStart address not on PROM boundarVYs, XXXXXX assumed 

Recovery Procedyre} None, PROM/RTe#il Will program with the 

address specified in the error message as the 

pase address, 

PPROMerFeSystem bus timeout error 

Reason? PROM/RTel! attempted to access a noneexisfent 

bus address, 

Recovery Procedure: Fill oyt the problem sheet in Appendix G. 

Return the proPlem sheet and the Crash dump 

listing to DIGITAL for analysis and 

¥
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disposition, 

?7PROM@FaSystem {llegal instru¢tion trap 

Reason}: 

RecoVery Procedure? 

An attempt was made to use an illegal 
instruction, 

Fill out tNe problem sheet in Appendix G 4 

Return the oréblem sheet and e¢rasn dump 

listing te OIGITAL for analysis and 
disposition, 

7PROMeFelUnsuccessful data transfer from programmer 

Reasoni whije transferring data from the programmer 
to the computer 4n error was detected, 

lise the DIAGNOSE ¢ommand (See Chapter 6) to 

verify the proper operation of the programmer 
and retry the command lf the programmer is 
operating property, 

TPROMerFeVectOors already in usé 

Reason? 

RecoVery Procedures 

vectors specified have ajréady be@n protected 

in the system protect Map, 

Choose a different vector, reconfigure the 
serjal interface (see the INTERFACE command 
in Chapter $) and retry the command,



APPENDIX ¢ 

The following software {installation procedure sNould be used to 
transfer the PROM/RTe1l1 urdility from the distripution nedia-to the 
system disk, 

The PROM/RT#il utility is distributed on the RLOL Cartridge disk or 
RXO1 floppy diskette, 

PROM/RT#11 Operates in the foreground or packground of the RTe#ti 
Operating system, The distribution media contains two files? one for 
foreground Operation named PROM,REL and one for background operation 
Called PROM,SAV, 

For systems where PROM/FTell operates in the foreground, the commands 
required to transfer PROM/RTweil to the system disk ares 

COPCY) DLnar:PROM,REL s¥: <RETURN> (for RLOL) 
COPEY] OXn;PROM,REL SY: <RETURN> (for RX01) 

where 

n is the unit numper of the device the distribution media is 
mounted on, 

For Systems Where PROM/RTel! Operates in tne background, the commands 
required to transfer PROM/RTell to the system disk are; 

COP(Y]) DLnsPROM,SAV SY¥t <RETURN> (for RLO1) 
COPCY] OXn;PROM,SAV SY: <RETURN> (for RX04) 

where 

n is tne unit numper of the device the distriburion media is 
mounted on,



This appendix contains a deseription ef the integrated circuits that 
can be used on LSIwil memory option modules, 

D,1 22082 LK X B BIT LY EBASSBLE BRO 

The 2708 PROM chip (see Figure Bel) dis an ultraevielet (UV) light 
erasable, fleld proqrammable, Erasable Programmable Readeonly “emory 
(EPROM) that can he “sed for nonevolatile Storage, Field programraple 
means that the chip can re progratmed with the customer’s program or 
data by the PROM/PTel1, fach chip provides up to 1024(1K) 8ebit bytes 
Of storage for data Or programs, Two cNips are required t9 store ik 
Words of PNPei1 data of programs, 

The 2708 EPROM {gs packaged in a staNdard 24<pin package and includes a 
transparent quartZ cover over the integrated circuit ¢nic, 

The chip can be erased by exposing the chip to 2537 A of UV light for 
approximately 16 to 30 minutes, 

Operating power required js +#5V and #5V, Maximum access time is 350ns 

(nanoseconds), Address and control inputs are TIL logic compatible, 
Output pins are tnreewstate TTL logic signals, The third state is a 
higheimpedance condition that effectively disconnects the chip‘s data 
Qutput from the output pins, This allows the use of a data bus shared 
Sy two Of more gimjiar devices, 

The unprogrammed (or erased) PROM contents are all 1%s (high state), 
Loading data into the PROM introduces logic 0%s (low state), 

Tne 2708 is used on the MRVI1"BA memorysoption module, The module has 
Space tor eignt ¢hirs and yp to 4K of memory,



in, DESCRIBTLOUS 

PIN CONFIGURATION 

AL} 4 MV 24 [J 

AsL] 2 237 

AsL] 3 2217 

Aa] 4 2110 

A; 5 200 

AL] 6 7908/2704 19H] 
Al 7 181) 

(LSB) Aol] 177] 

(LSB) OoL. 169 
0.[{ 10 18] 

0.0 11 147] 

Vssj 12 130 

CS/WE 

Vop 

PROGRAM 

QO, (MSB) 

O¢ 

Os 

O4 

O3 

NOTE 1: PIN 22 MUST BE CONNECTED 

TO Vsg FOR THE 2704. 

PIN NAMES 

Ao -Ag ADDRESS INPUTS 

0,-Og DATA OUTPUTS-INPUTS 

«| CS/WE CHIP SELECT WRITE ENABLE INPUT 

Figure Del 

CHIP 
CS/WE "| SELECT LoGic 

{| Y 
| ~—s DECODER 

Ao-Ag 
ADDRESS) x 

INPUTS fj) § DECODER 
———P 
_—_ i 

* BLOCK DIAGRAM 

Page DeZ 

DATA OUTPUT 

Qy-0, 

LUT 

! 

OUTPUT BUFFERS 

ia
l 

Y GATING 

A
A
 

64 x 128 

ROM ARRAY 

PIN CONNECTION DURING READ OR PROGRAM 

PIN NUMBER 

ADDRESS 
DATA 1/0 INPUTS _ 

9-11 1-8, Vss_|PROGRAM! Voo |CS/WE! Vas | Voc MODE 13-17 22,23 12 18 | 19 | 20 {| 21 | 24 

READ Dout Ain GND GND 712 Vip 5 +5 

DESELECT| HIGH IMPEDANCE ;OON'T CARE] GND} GND | +12) Vy | -5 | +5 

PROGRAM | Diy Aww np | PUESEO | 4121 View | 8 | 45 

2708 Memory Cnip S¢hematic and Data 
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D,2 2116: 2K X & UL ERASABLE PRON 

The 2716 PROM cnip (see Figure De2) is an wltraeviolet (lv) liqnt 
erasamle, fleld programmable, Erasable#ProgrammableeRead=Qnly Memory 
(EPROM) that can be Used for nonevolatile Storage, Fileld programmable 
means that the chip can be programmed with your program or data by the 
PROM/RT#il, Eaen chip provides up to 2048(2K) Hebitebytes of storage 
for data or programs, Two chips are reguired to store 2K words of 
POPwii data or programs, 

The 2716 EPROM is packaged in a standard 24epin packace and includes BP ee 

transparent quartz cover over the integrated chip, 

Sk
e 

The chiod can be erased by exposing the chip to 2537 A of UV light for 
approximately 10 to 30 minutes,. 

Operating power required is +5V, Maximum access time is 450ns, 
Address and control Inputs aré TTL logic compatible, 

The Unprogrammed Cor erased) PROM contents are @li ifs (nigh state), 
Loading data into the PROM introduces logic 0*s (low State), 

The 2716 is USed on the BDVIt#A memory oPtlon module, The module has 
Space for 16 ¢hips and up to 16K of memory,
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PIN CONFIGURATION MODE SELECTION 

A, 1 24 (] Vec PINS PD/PGM cs Vep | Vec | OUTPUTS 
AeLy 2 23 [] As MODE (18) (20) (21) | (24) | (9-11,13-17) 

AsLt < éé | As Read VIL Vit +5 +5 Dout 

Asal 4 21 [) Vpp 

Ast) 5 20 (J cS Deselect Don’t Care Vin +5 | 6+506«(| CHighz 
Aol 6 19 | Aio 

A 7 18 [ PD/PGM Power Down Vin Don’t Care| +5 +5 High Z 

Aof] 8 170 | 
°C HO Program Pulsed Vi, to Vin Vin +25 +5 Din 

Of; 9 16 [] 0 

Of) 10 15 [] Os Program Verify Vit Vit +25 | +5 Dout 
Off 11 14 [J O, 

GND cl 12 13 (1 O, Program Inhibit ViL Vin +25 +5 High Z 

BLOCK DIAGRAM 

DATA OUTPUTS 

Veco Oo 0-0, 
PIN NAMES GNDe n. 

Yer oe TTT AoAio | ADDRESS 
| 

PD/PGM| POWER DOWN/PROGRAM cs m) CHIP SELECT > 
POWER DOWN AND 

PD/PGM ——»| PROG LOGIC =| OUTPUT BUFFERS 
cs CHIP SELECT 

nmi Y ——> 

. ————} . . 

Ao-A10 —> 

sINPUTS > X : 16.384-BIT 
———— e 

>| DECODER : CELL MATRIX 
\—pn | 

Figure De2 2716 Memory Chip Schematic and Data
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D,3 2232 44 X 8 UY ERASABLE BRoY 

The 2732 PROM chip (see Figure De} igs an uitraeviolet cUV) light 
@rasable, fleld programmable, ErasablesProgrammaplesReadeonly Memory 
(EPROM) that ¢an be Used for non=volatile Storage, Field programmable 
means that the chip can be programmed with your program or data by the 
PROM/RT#l1, Each enip provides up to 4096(4K) Sebitebvtes of Storage 
for dat@ or programs, Two e¢hips are required to store 4K words of 
PDOLel{ data or programs, 

Trea S729 EFPONMwW 42. 
See S&P we SET FR re ac ta4fdard ¢4=pin package and includes a 
transparentequartz ¢o | 

Kaged in a sta 
ver over the integrated chip, 

Thé ¢hio can be erased by exposing the chip to 2537 A of UV light for 
approximately 10 to 30 minutes, 

Operating power required is +5¥, Maximum access time is 450ns, 
Address and control inputs are TTL logic ¢ompatible, 

fhe Unprogrammed (or eTased) PROM contents are all 1*s (high state), Loading data into the PROM introduces logic 0*%s (low State), 

Call your local DIGITAL Sales Representative for information about 
modules that use the 2732 chip,



“ bescuins = 
Page D<6 

PIN CONFIGURATION — BLOCK DIAGRAM 

J DATA OUTPUTS 
AO 1 24 ) Vec Vecqo——-_ 

Q,-0, 

Ac(] 2 23 Ag GNDo—— “Twadtwvew 

Ag Cc 4 21 mi Ant OE oJ c ae —~|__ OE AND ~ 
Ast 5 20 -- OF CE — »|__ CE LOGic | OUTPUT BUFFERS 
A.O] 6 19 LJ Ato » y —> 
Ay ia 7 18 | CE _P DECODER . Y-GATING 

Ao Cc 8 17 TJ O- Ag-Aur = - 

Col] 9 16 LJ 06 A Nurs | X ° 32.768-BIT 
0, ‘2 10 15 | Os [= DECODER ° CELL MATRIX 

0,0 11 14 L] 04 ~ - 
cno & 12 13 Ho, 

PIN NAMES 

Ao-Aio} ADDRESS 

CE CHIP ENABLE 

OE OUTPUT ENABLE 

05-0; | OUTPUTS 

Figure De3 2732 Memory Chip Schematic and Data
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O,# 2254293 254 x 4 ELL BROoM 

The 825129 PROM e¢hnip (see Figure ne4) is a fleld programmable, Programmable Read Only Memory (PROM) that can be used for nonevolarile 
stOrage Of your programs or data, Field programmable means that you Can program the chip with your program or data using the PROM/RTe11, 
Each chip stores 256 4ebit bytes, Four cNips are required to store 
256 words of PDPeil programs or data, 

The 825129 EPROM is packaged in a standard itéenin package, 

Operating power is +#5,5Vde, Maximum access time is 70ns, Address and 
control inputs are TTL logic compatible, Output pins are threeestate 
TTL logic signals, The third state is a higneimpedance condition that 
effectively disconnects. the chips data output from the output pins, 
This allows the use of a data bus shared by two or more similar 
devices, 

Unprogrammed outputs are lagical low, The PROM/RTewti prograts the 

Cutput to a logical high where the bit is a logical one, 

The 825129 is used on the MRVileA LSlealt memory Option module, The 
module nas space for 32 ¢nips and up to 2K of memory,
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Figure Dea4 825129 Memery Chip S¢hematic and pata
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Tne 825131 PROM ehips are field programmanle, Programmahle Read Only 
Memory (PROM) that Can be used for Nonevolatile storage, Field 
Progqrammaple means that you ean program the enip with your program or 
data using the PROM/RTeii, Each enip provides up to 512 words of 
PDPell programs or data, 

The 825131 is packaged in a standard 16e«pin package, 

ao ae Fm me = Mateo s ewe eces 2 ae ee es el 00lUlUlUll em ell te = rm Sit, am SS ae eS OE mFS Tar a ‘oe ae SO ee ee el eae saree we = mm =} Se a 

WeesSeariy PRET PoGusTS is s5VG¢, MSKi TUR Sucges ciae is 3WiS ¢@ 

Address and control inputs are TTL logie compatible, OutPut pins are 
threesstate TTL logic signals, The third stete is a high impedance 
eondition that effectively disconnects the ¢hip*s data output, This 
allows the use of a data bus shared by twO or More similar devices, 

Unprogrammed outputs are at a logical low state, The PROM/RTet1 
programs outputs to a logical high State, 

The 828131 is used on the MRVIieA memory option module, The module 
haS Space for 32 chips or up to 4K Of memory,
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Figure De5 825131 Memory Chip Scnematic and pata
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Tne 82518! PROM e¢hnios (see Fidure O#6) are field programmable, 
Programmable Read Only Vemery (PROM) that can he ysed for nonevolatile 

storage, Field programmable meang that yOu can program the ecnip with 
your program or data Using the PROM/RT#iil system, Each chip provides 

up tO 1024 (1K) 8ebit bytes of storage for programs or data, Twa 
#25181 chips are required to store IK words of POPel!i data or 

programs, 

= Pe | = A 

RE SZS5Si8i is pacKaged ih a@ gtandgara Z4epin package (see Figure 5-6), i
 

Operating power is +5,5Vde, Maximum access time is 70ns, Address and 
eontrol inputs are TTL loqie compatible, Qutput pins are threeestate 

TTL logic signals, The third state is a Nigh impedance condition tnar 
effectively disconnects the chips data Cutput from the Output pins, 
This allows the use of 4 data bus shared by two or more similar 
devices, 

The unprogrammed (or e@rased) are at a logical low (all zeros), 
Loading data into the PROM introduces logic ifs (high stare), 

Call your local DIGITAL Sales Representative for information anout 

LSIelil memory modules that use the 825181 chip,
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fhe 825191 PROM chips (see Figure 47) are fleld programmaple, 

Programmable Read Only Memory (PROM) that can be used for nonevolatile 

storage of Programs or data, Field programmable means that you can 

srogram the chip with Your program or data using the PROM/RTe#i1, Each 

chip stores 2048 Sepit bytes of orograms or data, Two chips are 

reguired to store 2K words of PDPeil data Or programs, 

The 825191 is packaged in a standard 24enin package, 

Operating power 18 5,5Vac, Maximum accesS time is 80ns, Address and 

control inputs are TTL compatible, The output pins are tnreeestate 

TTL logic signals, The third state is a high impedance condition that 

effectively disconnects the chips data Cutput from the Output pins, 

This allows the use Of a data bus shared by two Or more similar 

devices, | 

Unprogrammed outputs are logical low (all fs), The PROM/RTell 

programs the output to a logical Nigh (1) where tne bit is a logical 

Call your 19cal DIGITAL Sales Representative for information about 

LUSlell memory modules that use the 828191 chip,
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Figure De? 825191 PROM Chip Schematic and Data



APPENDIX E 

ORERATOR INSTRUCTIONS EUR BRODUCTION ORERaTIONS 

The copy command is used to program PROM chips in production 

quantities, Tne PROGRAM command is used to create a master chip or 
chips and the master chip or ¢nips is used to program other chips with 
the same program or data, 

Someone familiar with the PROM/RTeti system should Dbrogram tne master 

chips tt be used in the production operation, After the master chips 

are programmed, the opérator need only invoke the COPY Command = and 

follow the instructions that PROM/RTel! prints at the terminal, The 
operator only has to know the Number of copies to Make, be anle f09 
answer the questions that PROM/RTe11 asks, and mount the blank chips 
after each chip is programmed, 

E,1 JuYOkizG Beovvetsit 

Before you can use the COpy command you must invoke the PROM/RT#11 
utility, If it is already invoked go to section E,2, 

To invoke PROM/RTsi1 types 

he 

JFRUN PROM <RETURNS 

yae command must be typed exactly as shown and it must be followed by 
a carriage ferurn as indicated by the symbol] SRETURN>, The , is 
printed at the terminal to indicate that the system is ready to accept 
a command, 

When PROM/RT#1} is invokeq, it identifies itself by printing the 
following message on the terminal; 

FROM/Teli vxx,yy PROM size mmm” py n 

wheres 

VEXeYVY is the version of ‘the RT#1l1 operating system, 

mm mM is the numper of words per ehnip for the personality 

ecard installed in the programmer,
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n is the number of bits per “ord for the personality cara 
installed in the programmer, 

Example} 

fo pROM/RT#11 V3,0 PROM size 1024 x 8 

In the example tne version of RT#il being Used is version 3,9 and the 
personality card installed in the programmer is for a 1024 word by 3 

bit e¢nip, 

Ey? JXYOKING THE COPY COMMAND 

To invoke the COPY command, type the following when the promptié 

Commands 

is printed at the terminal, 

Commands ClOPY]<RET> 

Type a C followed by a carriage return, After the COPY command 15 
typed the PROM/RTe!lil utility program prints the following message at 

the terminal, 

Mount Taster PROM and type <RETURN>: 

At this time, insert the master PROM chip in the hlaster socket, 
After the master chip is inserted in the socket, press the <RKETURN> 

key and a slight pause occurs, Aft@r the pause, PROM/RT#11 will tell 
you to remove the master PROM chip, The following message is printed: 

Remove master PROM and mount blank PROM; type <RETURN?$ 

When thiS message appears, remove the master PROM chip from the 
blaster sacket, Replace it with a blank PROM cnip that will become 
the first copy, After inserting the plank PROM, type <RETURN>, The 
utility program will ask how many copies to generate by printing the 

following message! 

How many copies (decimal)? 

You should respond by typing in the number of copies that you want f° 
make followed by a carriage return, 

The COPY coumand can Program Up to 99 enips for each invocation of the 

COPY command, If more than 99 copies are required, the COPY command 
should pe invoked 4 second time or ag many times aS nNneceSsary, You 
should Make sure that you have enough blank PROM chips for the number 

ef copies specified, After entering the number of copies» you must 
type a carriage return, This begins the copying process, If the user 
inadvertantly moUnts @ noneblank PROM enip the following error message 

and instructions are printed at the terminals
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PPROMePFePROM is not blank 

Remove current PROM and insert blank PROM, type <RETURN?3 

femove the noneblank PROM and replace it with a blank or erased FROM, 

anen tne <RETURN> Key 1s pressed, PROM/RT*#11 programs tne Blank PROM, 

when programming of the PROM chip is completed, PROM/RTe1l1 generates 

the following message: 

Remove copy number NN and mount blank PROM, type <RETURN?>; 

wheres 

NN ig the number of the copy just completed, 

Remove the Srogrammed PROM chip and replace it with a blank chip, You 

may wish to jlabel tne guplicate ¢nip with the copy number, Ingtall 

another blank cnip and press the <RETURN> Key t¢ continue, A copy is 
created each time you repeat this dialogue,



APPENDIX F 

ASSEMBLY LANGUAGE DEEINITION YODULE EGR EHOM sESLLCASLONS 

Tne program modyle qiven below is provided as an aid t0 users 

developing PRUM applications in assembly language, It provides 3 

essential services as follows: 

1, Forces a ,PSECT (program section) ordering sequence; that is 
absolute seetion (PROM) followed by pure data section (PROQ™) 
followed by sCrateh data section (RAM) 

2, Allocates the stack 

3, Handles startup of application from vectors af locations 
24(8) and 26(#) {ncluding setup of stack pointer 

ROMDEF,MAC MODULE 

eASECT 
,=24 pOrigin to PowereUp Vector 

ef ORD PYRUP 7PC of startup routine 

e*GRD 340 ;Start with interrupts disabled 

ePSECT ROM pNext tq load is PROM section 
PWRUP? MOV #SSSSTK,SP trInitialize stack pointer 

. CLR #(SP) 7Create interrupteenabled PS 
4OV Os40,"(SP) tAnd initial program Counter 
RTI rStart application execution 

: sPSECT $STACK.D rStack section {s first in RAM 
eBLKW 64, sReserve 64 Words by default 
sPSECT SSTKST+D set Up section to laad after stack 

SSSSTK3$ Defining initial stack pointer value 

»PSECT RAM,D sLast section to load is RAM 

END sEnd of ROMDER MAC 

NOTE 

TNis Module uses RTej{i*s location 40 
value, and hence will not work in RSA or



Qnce the ROMDEF medule nas been assembled to produce ROMDEF,OCRJ, the 
linking Pracess for applications whlen rave been coded with the liste 
frets is: 

eLINK/BOTTOM3 250 /BOUNDARY:920000 /LDA /EXE!SAPPLIC 
Files? ROMMNEF ,userefilesl,,,,,Usersfileen 
Faundary section? $STACK 

De et 

1 StacK spate to TWhmmmm (ot€tali, ysei To @Xteaag the size 6f = 

eLINK/BOTTONS 250 /BOUNDARY!:920000 /LDA /EXEIAPPLIC /EXTENDimmmmmm 

files? ROMDEF, userefjleei,,,,sUserefileer, 
Extend section? sSTAck 
Boundary section? sSTACK
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User*’s Name: 

Location: 

Local DIGITAL Sales Offices 
Telephone Number Cinclude area code); 
POPel{ Computer Used: , 
MaSS Storage Device (RLV or RX01)3 

Operating System and Version: 

PROM/RT#11 Version: 

Pes¢ription of Problem: 

NOTE 

In¢lude the crash dump listing with your 
problem report,
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