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APPENDIX C 

2708 AUXILIARY PROGRAMMING 

SOFTWARE INSTRUCTION 

SECTION 1 

GENERAL INFORMATION 

INTRODUCTION 

The Intel@2708, 2704, 8708, and 8704 are eraseable, program­
mable, read-only memory chips (PROMs). The 2704 and 8704 each 
contain 4096 bits, arranged as 512 8-bit bytes. The 2708 and 
8708 each contain 1024 8-bit bytes. All of these PROMs may 
be programmed easily using the Universal PROM Programmer (UPP) 
attachment on the Intellec MDS, erased by exposure to ultra­
violet light, and reprogrammed as often as desired. The special 
construction used in this family of PROMs, however, requires a 
slightly different programming algorithm from the one normally 
used to program other Intel PROMs. Therefore, the PROM program~ 
ming command of the Intellec MDS Monitor cannot be used. The 
2708 PROM family may be programmed using Intel's Universal 
PROM Mapper or the P2708 programming tape supplied with the 
UPP-878 Personality Card. The following instructions will de­
scribe implementation of the P2708 program. 

HARDWARE CONFIGURATION 

The 2708 PROM Programmer requires the following hardware con­
figuration for support: 

Intellec MDS system (including the MDS Monitor) 
2K bytes of memory 
Interactive CONSOLE device 
Paper tape reader 
Universal PROM Programmer 
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GENERAL INFORMATION - Using the Program 

USING THE PROGRAM 

The program's origin point is 20 (hex). Once the object 
code has been loaded using the Monitor R~ command, ·the G 
command of the monitor is used to initiate execution. The 
following command line will start execution: 

.G20 

The prompt character, ":", indicates the program has been 
successfully entered. All P2708 commands are identical to 
the monitor commands used for programming 1702As. 

NOTE: The P2708 program requires that data to be programmed 
into a 2708 PROM be provided in lK blocks. 

For example: :PTXlOOO,13FF,0 
'-...,-----I 

lK 
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INTRODUCTION 

SECTION 2 

PROGRAM COMMANDS 

The Universal PROM Programmer is the hardware device which 
allows the user to program Intel PROMs using the Intellec 
~IDS. The UPP is available in two configurations: one con­
figuration contains one 24-pin socket and one l6-pin socket, 
while the other contains two 24-p,in sockets. The l6-pin 
socket, if present occupies the 'Socket 1" position on the 
UPP front panel. The l6-pin socket is used for programming 
PROMs having a word size of 4 bits, and consequently is not 
us~d when programming a 270B-type PROM (which has a word 
size of 8 bits). 

The three commands which are used with the UPP each require 
two alphabetic parameters, in addition to numeric parameters. 
One of these is referred to below as <socket option>, which 
specifies whether the PRO~1 being acted upon is in Socket 1 
or Socket 2. A 2708-type PROM can be in Socket 1 only if 
the UPP is configured with 2 24-pin sockets. This parameter 
may take on the values X, Y, orZ, which have the following 
meanings: 

X Select Socket 2 on the UPP for this operation. 
Treat all data as 8-bit quantities. 

Y or Z Select Socket 1 on the UPP. Treat all data 
transfers as 8 bits. 
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PROGRAM COMMANDS - Introduction 

The other alphabetic parameter required by all three program­
ming commands is the <true/false> or <t/f>, parameter. This 
parameter establishes the "sense" of the PROM with respect to 
MDS RAM, as follows: 

If <t/f> = T, the program assumes that the data in 
PROM appears in the same sense as it does in MDS RAM; 
i.e., a "1" bit in PROM corresponds to a "1" bit in 
RAM, and a "0" bit in PROM corresponds to a 1110" bit 
in RAM. 

If <t/f> = F, the program assumes that the data in 
PROM is the complement of the corresponding data in 
MDS RAM: i.e., a "1" bit in PROM corresponds to a 
"0" bit in RAM, and vice versa. 

Each command below requires the UPP to be connected to the 
Intellec MDS, with power on, at the time the command is entered. 
If the UPP is not in a READY state, the program 'will immediately 
issue an error indicator (~'~) as the command is entered. 

PROM PROGRAMMING - P 

P <t/f> <socket option> <low address>, <high address>, [<PROM address>] 

The P command programs the PROM in the socket specified by 
<socket option> with data taken from MDS memory locations 
<low address> through <:high address>. <high address> must be 
equal to <low address> + IFF (hex) when programming a 2704 or 
8704, or to <low address> + 3FF (hex), when programming a 2708 
or 8708. Data from <low address> is transferred to the PROM 
starting at PROM address O. <PROM address> is optional, but 
if present must evaluate to O. If <t/f> = F, the data from 
MDS memory is complemented as it is transferred to the UPP. 
The data in MDS memory always remains unchanged. 

After the entire PROM has been programmed, the program reads 
back and compares each location in the PROM with the original 
data in the MDS memory. If the two values differ, the program 
displays a discrepancy message consisting of the memory address, 
the memory contents (showing only those bits being compared), 
and the PROM contents (showing only those bits being compared). 
One such message is displayed for every discrepancy found. 
If no discrepancies are found, a new prompt (:) is issued. 

COMPARE - C 

C<t/f> <socket option> <low address>, <high address> 
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PROGRAM COMMANDS - Compare - C 

The C command compares the contents of a PROM located on the 
UPP, in the socket specified by the <socket option> input 
parameter, with the contents of memory in the area specified 
by the input parameters <low address> through <high address>. 
If the contents 'of a PROM location are not equal to the contentl$ 
of the corresponding memory location, the memory address, con­
tents of the memory location, and the contents of the PROM are 
printed on the CONSOLE for inspection. 

For example, the contents of a PROM is specified as true logic, 
and is to be compared with the contents of memory from 3000H 
to 33FFH. The C command would be as follows: 

:CTX3000,33FF 
, 

Assume that the contents of memory locations 3006 and 3081 are 
not equal to the contents of the corresponding PROM locations. 
The program will print the following message: 

3006 AA FF (typical data) 
3081 00 01 RAM PROM 

L--L__ _ J I 
TRANSFER PROM - T 

T<t/f> <socket option> <low address>, <high address> 

The T command transfers the contents of the PROM in the socket 
specified by socket option to the area of MDS RAM specified 
by the <low address>, <high address> pair. If the range of 
memory locations is smaller than the contents of the PROM, the 
excess data in the PROM is disregarded. If the range is greateri 
than 1024 bytes (400 hex), the PROM data will be transferred; 
the excess memory locations will remain unchanged. If the 
range is greater than 512 bytes (200 hex), and a 2704 or 8704 
PROM is being used, the data transferred from PROM address 
above lFFH is undefined. If <t/f> = F, the data coming from 
the UPP is complemented before being stored in MDS RAN. 

The program always receives 8 bits of data from the UPP, and 
stores the entire 8 bits in the next consecutive RP.J1 location. 
Therefore, a <socket option> of either Y or Z may be used to 
transfer data from a 24-pin PR011 located in Socket 1 of the 
UPP. 

For example, a user wishes to transfer the data in a 2708 PROM 
to memory locations 4000 to 43FF. The status of the data is 
false logic. A typical T con@and appears as follows: 

:TFX4000,43FF 
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PROGRAH COMMANDS - EXIT PROGRAM - E 

The E cOIlUlland is used to transfer control back to the HDS monitor. 
The cOIlUlland requires no arguments, and is legal eV'en if a UPP is 
not connected to the HDS. After the user enters: 

:E 

the MDS Monitor will display a message form: 

(typical data) 

The number may be disregarded. The'.' indicates that control 
has passed to the MDS monitor and that the monitor is now ready 
to accept cOIlUllands. 
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SECTION 3 

PROGRAM ERROR CONDITIONS 

INTRODUCTION 

The program checks for several error conditions. Whenever 
an error is deteced, the error character (*) is output to 
the CONSOLE. A command containing an error is never pro­
cessed past the point at which the error is discovered. 

INVALID CHARACTERS 

The program checks the validity of each character as it is 
entered from the CONSOLE. As soon as the program determines 
that the last character entered is ille~al in its context, 
it aborts the command and displays a '* to indicate the error. 

For example, suppose a character 'G' is entered in a parameter 
list where only hexadecimal digits (0-9, A-F) and delimiters 
(comma, space, carriage return) are valid. The output on the 
CONSOLE will be as follows: 

: TTX3000, 3lG7( 

Suppose that the character 'Y' is used as a command. The pro­
gram will reject this character and indicate the error as 
follows: 
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PROGRAM ERROR CONDITIONS - Address Value Errors 

ADDRESS VALUE ERRORS 

Except for the E connnand, all connnands accept an .address pair 
of the form <low address>, <high address>. If, in these com­
mands, the value of <low address> is greater than the value of 
<high address>, the action indicated by the command will be 
performed on the data at <low address> only (see the section 
on the P command for additional address restrictions for that 
connnand). 

Addresses are evaluated modulo 65,536. Thus, if .a hexadecimal 
address of more than FFFFH (four digits) is entered, only the 
last four digits are significant. For example, suppose the 
following address range were entered: 

:TTX04532AC,9452l6'FCF 

The above command would be equivalent to TTX32AC,6FCF. 

In the P command, the <PROM address> is evaluated modulo 400H, 
and must evaluate to 0, if present. 

Another type of address error may occur when the user specifies 
an address in memory which does not exist in the Intellec MDS 
system. For example, a user with a 16K system may enter an 
address above the highest memory address, as follows: 

:TTX4000,41FF 

No error indication is generated by the program for these error 
addresses. In general, if the source address (address from which 
data is taken) is nonexistent, the data fetched is unpredictable. 
If the destination address (address to which the data is to be 
transmitted) is nonexistent, the command has no effect. 

PROM PROGRAMMING ERRORS 

If an error is signaled from the UPP during a read PROM operation 
(the P, C, and T commands all read from the PROM), the command 
is terminated and a '*' message is output on the CONSOLE. If 
the UPP is not connected to the MDS when a P, T, or C command is 
input, and error condition is immediately indicat,ed with the ,.,'(' 
message on the CONSOLE. 
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