





























PROM/RAM III1I Board Usexs Manual

other boards. The way you specify the address spaces within block B is as
follows: First, you specify the base address of Block B using jumper area E
(or you specify in area E that the block is disabled). If it is not
disabled, then you use jumper area J to specify whether the 4K of FPROM
occupies the top or the bottom 4K of the block. These are the only two
choices. The board is pre-jumpered so that the PROM occupies the lower 4K.
Then, you specify using jumper area.I which 1K within the other 4K is used
for the on-board RAM. Lastly, you specify using jumper, area H whether cne
of more of the last three 1K blocks is to be returned for use by other
boards. (Normally you specify that all three of them are returned.)

Two typical configurations of Block B are shown in figures 2 and 3. Figure
2 is. the standard = the one for which the board is pre-wired. Since in the
pre~wired version, block B begins at CO000H, Figure 2 shows that the standard
address for scratch—-pad RAM is DCOOH, and the standard address for the
System's Monitor PROM is COOOH.. Figure 3 shows the result of putting the
PROM in the upper 4K and specifying that the RAM occupy the second 1K
portion..
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PROM/RAM III Board Users Manual

o DISABLE

o0

o=o°

A13

) 4
a

A
BA3
A2

o

0..
Ald
A13

Jumper areass E & F

O foisasLe

oo .-
Jumper names: A13, A13, A14, A14, A15, A15 = address lines
BA1, BA2, BA3 = block B address pads
BB1, BB2, BB3 = block A address pads

e a

NOTE: The second letter in the block B address pads is "A", while the
second letter in the block A address pads is "B". This occurs because
historically, the pads: were named before it was decided to manufacture the
board with the "block swap" jumpers in area G reversed.

Function: Address lines A13, A14, A15 form the most significant bits of the
address. from the CPU. These three bits can select any of 8 possible 8K
blocks. of memory in a 64K memory space. See table 1.

Options: Table 2 tells. you what jumpers to connect to specify any
particular 8K block starting -address. ~~-- -« ...

PROM/SCRATCHPAD MEMORY INVERT

Jumper areaz J

. |
- )

Function: The pre-wired connection specifies that the lo# order 4k bytes of
block B consists of PROM. This jumper area is used to reverse this, putting
the: PROM' at the high end of block B..

[l
i

|

Options: If the PROM is to occupy the high order addresses of this block
cut the jumper from 6 to 7 and tie 6 to 8. !
' !
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PROM/RAM I1I Board Users Manual

PR
q RAC
2.8 RAM MEMORY ADDRESS SELECT IN BILOCK B °RAB
Lo ] | YW
Jumper area= I Y | PP
ol

|

2.9

Function: These jumpers allow the user to selectively deltermine where the
RAM addresses are to be located. With the board jumpered as manufactured,
the 1K of RAM occupies the top~most 1K of addresses of the 4K scratchpad
memory block.

Options: If you wish to alter the factory supplied connections, the
following procedure is reccommended: Cut the jumper from 18 to RAC. Then,
determine the desired address for the 1K RAM from Table 3 and connect a

jumper as specified. The third part of Table 3 is not relevent to this
jumper area.

DISABLE 3K OF ADDRESS: SPACE' IN BLOCK B

Jumper- areas. H.

16 15 ,

) 8 17 - '
FPunction: These jumpers allow .the user to selectively determine which 3 of
4. 1K blocks of memory are returned for use by other boards. These jumpers
are' selected in conjunction with the RAM memory address j{mper in area I, so
that together, all 4K of the non~PROM (scratchpad) address space in block B
are accounted for. The factory supplied connections camplement the factory
supplied RAM address jumper, so that the bottom 3K of tht;: scratchpad memory

is allocated for use by other boards. 1
' i

Optionss: If it is desired to alter the factory supplied connections, the
following procedure is recommended: Verify the RAM memory address selected
previously. Then, refer to Table 3 to find the RAM address selected, and
connect jumpers as specified in the third part of the tabley'™

-iw . -
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POWZR—CN/RESET SUMP ~ DESCRIPTICY

A power on/reset jump Zeature is also provided on this Yoard. %hen the 20C
or PRESZT (vour choice of which, by jumper selection) line is low, *he
instruction storeé in the first address of block A or 3 (determined by the
jumcer in area G, as explained below) will be executed by :-he CPU, and a
"phantom”™ signal will be issued by the board on bus line 67 which disables

other svstem memory hoards. ! 1

After this initial instruction exzcution, the other memorw boards will be
re-enabled. However, if the instruczion is a jump to the next instruction
in the same block, then control will have been effecziively transierec to
that block on the PROM/RAM III board. Therafore, the second instruction
should be the beginning of a system initialization routine followed by a
systems executive. This is always the case in standard Vector Graphic
coxdputers..

Twe adéitional Zumper areas are provided, one to disconnect the phantom
signal if it is not desir=d, and the other to disconnect the jumpr to the
on-board PROM if this is not desired. These options giwve yvou maximum
control over use of the board.

USE PRESET OR POC FPCR' POWER-ON/RZSET JUMP

Jumper area: D

Function: In the factory version of the boa-d, -he 20C $ignal is connec=ed
to the power-on/reset jump circuitry on the board. This is appropriate for
standari Vector Grarhic ccxnpu:ters,’ because in these systems, both: the RESET
switch on the front panel and the initial power-on condition cause an active
low pulse on the POC line, via circuitry on the =80 boari. If the CPU board
used in your svstem does not have this feature, the FRESIT signal can be
connectad to the power-cn/reset circuitry bv changing thT jumper arez D.

Options: 70 connect FRESET to the powar-on/reset circ:\‘;itry, cut the trace
between 27 and 28 ard tie 28 to 29. '

/
;

—- -
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PROM/RAM 11X Board Users Manual

. o ,
Function: When 1 and 2 are tied togetMet, the phantom signal is generated

whenever a POC or PRESET signal is received. Phantam disables other system
memory boards. The 280 (and 8080) processor chip immediately executes the
instruction at 0000H when the POC or PRESET signal appears on the bus,
assuming the CPU board is so designed. With the other memory boards in the
system disabled, the PROM/RAM III Board is free to supply the instruction

Optionszt' To disable the generation of the phantom signal, cut the jumper

2.12 PHANTOM GENERATED IF POWER-ON/RESET
Jumper area: C
C
~for address 0000H.
from 1 to 2.
2.13° JUMP: TO PROM/RAM' III BOARD IF' POWER—ON/RESET -

o

y -

A |

Function: When the POC or PRESET signal is received, 4 jumper in area A
causes. the board to respond to the address 0000H from the CPU. At your
option, you may disable this feature, so that the PROM/RAM III board is NOT
the board which responds to the address 0000H.

Jumper area: A

i
)
. ] D
tions: To cause the board NOT to respond to address 0000H when POC or
FRESET is received, cut the jumper from 3 to 4 and tie 4 ;'to 5.

~

e
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2.14 BLOCK SWAP T
Jumper areaz G G
25 26
— e - ,
Function: With the board as manufactured, jumper area E is used to address
block B, and jumper area F is used to address block A. Furthermore, if the
power-on/reset jump feature is used, the jump will take place to the first
address in block B. :
Options: If you want to jump to block A instead, cut the jumpers from 20 to
21 and 25 to 26; tie 20 to 25 and 21 to 26. This change will also reverse
the- use of area E and F, so that area E is used to address block A, and area
F is used to address block B..
215 DISABLE POWER-ON/RESET RESPONSE
To: disable' the: power—on/reset: response: of the PROM/RAM III board entirely,
disable  both. the generation of phantom and the jump to PROM/RAM III board.
See' Sections 2.12 and 2,13. '
———— e |
. 0 ] :
2..16: MWRITE. INPUT . E {
.'.l;‘j; . |
. e '
Jumper area: B 6 )
9 , 1
)
B.

Function: If this board is installed in a system without,a front panel, or
other source of MWRITE, an MWRITE signal can be generated on board both for
use on board and for feeding back to the bus as a fullly'buffered $-100
signal. This is not needed in Vector Graphic systems shipped after April 9,
1979, because the 2-80 boards in these systems now,generat{:e‘MWRITE.

Optionss If the board is installed in a system without d source of MWRITE,
add a jumper from 9 to 10. |
'

P
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WAIT STATE GENERATION

v

Jumper area K

~0 20

v

!

Function: The PRDY signal may be jumpered to the WAIT input in order to
create one wait state each time the board is addressed. This is necessary
when using memory slower than about 300 ns. in a 4 MHz (2-80) system. PRDY
is not connected to WAIT on the PROM/RAM 1II board as manufactured, because
the Vector Graphic Z-80 board used in Vector Graphic systems generates the
wait-state. You would want to generate the wait-state on the PROM/RAM III
board if you are using memory faster than 300 ns. on other memory boards in
the system, allowing you to disable the wait state that is built into the
Vector Graphic 2-80 board (and some other manufacturers' Z-80 boards) yet
continue to use a wait-state for the slower memory on the PROM RAM/III
board.

For some Z-~80 based CPU boards: the WAIT output is not synchronized properly.

If the WAIT is jumpered to the PRDY signal when such a Z-80 board is used, a

possible oscillatory condition can arise on the PRDY and WAIT lines.

Therefore, caution must be exercised in how this jumper is utilized. The

Vector Graphic Z-80 board has a properly synchronized WAIT, so that with

this 2-80. board, PRDY may be-.safely tied. to. WAIT,. insuring .reliable._memory .
operation- at. high speeds.

Options: To tie PRDY to WAIT, jumper 22 to 23.

o e — - -
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| ' TABLE |

. 8K BLCCX (A ar B}
AlS Ald Al STARTING ARCRESS
0 o) o) CO00H = 000fD
0 0 ! Z700H = 8122)
0 1 , Q 4000H = 163340 .
H = Yexidecimal D = Decimal 2 1 1 S00CH = 245720
1 Q 2 20004 = 327230
i 0 l ~NO0H = 406%2D
1 1 ¢} C200H = 4917220
1 1 300K = 573220

TABLE 2

CONHECT
JESIRES 8K 3LOCK 3x1 8x2 3x3
STARTING ACDRESS s} to: 0t

|

)
2CO0H 13| ZE | AT
Siock £ -or.3 20ccH Al3 | AIE | P
Y = bi Aor.g - —_—
000H - T3] anett EE
if any Bxl, 5x2, 3x3 is tied 5000H 213 Ald KLY
to disable, that Slock of 20004, - _i; A'_
nemory is disabled. 3000*‘(. T Ald Als
A0C0H 213 1 AIZ ! Al
CO00H; A3 | Al ) ALl
EuOOHL 13 | Ale Lﬁgls

TABLE 3 !
1
t
2D0RESS OF 1% RAM
WITH SISPECT TO THS’ - JUMPE3S FOB i JUMPERS FO2
$TARTING ADCRESS oF AM ACDRESE P 3US ZI3ABLZ
T4E 4K 3LOCY SUITTAIN SXBLICC | .
[ i
~500H 18 to 240 i y 15 to 16, 13 to 14, il to i2
3400H i 12 tc RAd ! l 15 to 17, 13 to 14, il to 12
~300H 18 1z A3 L 115117, 13 w0 15, 11 to i
3CCOH 16 tc RAC i ; 11t 14, 33 to 13, 17 o T

- -
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2.18 PROGRAMMING A PROM

This board is accompanied by a program which allows you to program any 2704
or 2708 type EPROM. .The listing of this program is found in Section 2.21,
below. This same program is found on MDOS System Diskettes, version 8.4 and
later, which accampany all Vector Graphic camputers that are equipped with
PROM/RAM III boards. The program exists on the disk as an immediately
executable utility. The program is written in machine lahguage and is not
dependent on any operating system (except that it uses the Extended Systems
Monitor in Vector Graphic systems for console I/O.) The utility (called
"PROM") runs beginning at address 2B00 Hex and takes up less than 1K. If
you want to run it elsewhere, or want to revise it, reassemble it as
described in Section 2.20.

If

You use an operating system other than MDOS, but you have the MDOS

diskette, simply load the program under MDOS and copy it to a disk using the
other system. To load it, just type PROM (return) followed by control-C,
under MDOS. If you do not have the MDOS diskette, enter the program from
the listing. Once it is-loaded in memory, you can execute it from any
executive, including the Extended Systems Monitor executive. The following
explains the use of this program. If you are not using MDOS, then

substitute the MDOS commands given here by those that are relevent to you.

Make- sure the computer power is OFF. Wait at least five seconds before
lpulling out any circuit boards.

2.. :iUnscrew and remove the cover of the computer. '
3. Find the PROM/RAM III board. If you cannot easily reach PROM socket 11
- with your hand, pull the board out. » i
4. Insert the PROM you wish to program in socketj 11. This is the
“ ' "right-hand socket in the second row. Make sure to insert the PROM with
its notch pointed to the top of the board. The PROM used MUST have been
.erased using ultraviolet erasing technigues, unless it is new. The
computer cannot simply write over any previously!used FROM, because
programming involves turning logical 1's into 0's, but cannot go the
other way. Erasing fills the PROM with 1's, like a new PROM.
5. Return the board to a slot which allows you to reach socket 11 without
pulling the board out in the future, if possible. "
’ RYRLIN
6. Turn computer power ON. !
. !
|
7. If the system is not in the Extended Systems Monitor executive
(indicated by the Monitor prompt *) then depress RESE;L‘ on the computer
front panel. )
!
8. Mount the MDOS system diskette in drive 0 (the right-}.!;and drive.) Then,
.I
¢
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PROM/RAM III Board Users Manual

depress B on the keyboard. MDOS will take control, as indicated by the
MDOS prompt >.

9. Load the object code to be stored on PROM into a free area of memory.
Alternately, you may generate the desired code by assembling or
campiling a higher level program.

10.. Following the MDOS prompt >, typer PROM (return). Thel PROM programming .
program will take' control.

!

11. In response: to the question "Starting from: ", type the address in Hex of
the first location you wish to program, within the block of memory
assigned to PROM socket 11. Then press the RETURN key. Usually this
starting address will be CC00. If programming less than the entire
PROM, it. can be any address between CC00 and CFF0. It must be an
address ending in 0. If not, the machine will report "bad boundary
address™ and. give: you another chance. Letters must be in upper case-.
Do- not. tack on' an. H or' any other' symbol..

CC00 is: the' starting address: of' PROM socket 11 if the board is left in
factory-supplied format. If you. enter an address outside the range CCO0
to- CFF0,. the program will not accept it, and will report "out of range”

"+ :and then give: you another  chance.. If the addressing jumpers determining
the location of socket 11 have-been modified, you must modify the
program: to: accept: other addresses..

12..- In: reponse- to' the: question:"terminating at: ", type the address in Hex
of’ the: Yast: location you wish: to program, within the block of memory
assigned’ to- PROM' socket 11.. Then. press the RETURN key. Usually this
terminating: addresss will be: CFFF for 2708 PROMs and CDFF for 2704
PROMs... If programming-less than the entire PROM, it can be any address
between CCOF' and CPFF. It must be an address ending in F, and must be -

* greater than the - starting address.. If not ending in F, the machine will
‘report "bad. boundary address"™ and then give you another chance.
As with the starting-address;—if-vyou enter-an—address-outside-the--range—-+-=-= =~~~
CCOF to CFFF, the program will not accept it, and will report "Out of
range"” and then give you another: chance. Therefore, if the addressing
jumpers determining the location of socket 11 have'been modified, you
must modify the PROM programming program to accept otfler addresses.

After énte-r'ing. the terminating ‘address, the computer will either :
continue with the next question, or it will report "specified portion of

PROM is not erased." This message means either that the terminating

address' is less than the starting address, or that the .PROM is not new

and was not properly erased. This message is st'rictly a warning,

because in certain rare cases you may want to write: over an unerased .
PROM. After the message, the system w:':l'l*"cont':i:;n\nar with-the -next -~ -———
question. If you want to start over to correct your stake, instead of
continuing, then depress the ESC key. This takes the,system back to the
Monitor. To get back to MDOS from the Monitor, depr’pss J. Then begin
the program again at step 10, above. '

2-14 ev. 1-1-A 7/16/79
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13.

14.

15.

16.

P

LT
N

-
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In :response to the question "Source address: ", type the starting address
in memory of the material you want to store on PROM. This can be any
address in memory. Then press the RETURN key. "

Slide the "prog'ramming" switch at the upper right-hand corner of the
PROM/RAM III board to the LEFT.

Now, press the RETURN key again. This will begin programmming of the
PROM. The computer must pass through the range of targét addresses 256
times. A message will appear on the screen showing which pass the
machine is currently on.

When programming is complete, one of two events will take place. If the

computer detects no errors in comparing the programmed PRCOM without the

. original code, then the system will return to the MDOS executive or

whichever other executive was used to call the programming program. If
an error is discovered however,. the screen will show the first address
within the PROM at which a verification error was found. For example,
if you. forgot to slide the programming switch to the left, then, since
the PROM will not have been programmed at all, the first address will be
incorrect, so that the system will report an error at address CCO00, or
whatever was the starting address you had specified. AaAfter reporting
the error, the system will return to the MDOS executive, so that you can
start over.

- 4.~ 17.. When' programming is. complete, immediately slide the programming switch

on the- PROM/RAM III board to the RIGHT. Do not postpone this.

‘Remove: the programmed PROM- from socket 11. Alternately, you may use the
-PROM without removing it.. For example, you may run & checksum of the

PROM using the Extended System Monitor's Q command. To do this, depress
control-Q or whichever other command your system uses to get to the
Monitor executive. Then type Q CCO0 CFFF. (The spaces will occur
automatically.) The checksum, will appear immediately,., (If PROM socket
11 has: been readdressed, then use the appropriate addrksses.) To return

to MDOS from the Monitor, depress J. |

t
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2.19 WRITING A PROM PROGRAMMING PROGRAM

.

Although the PROM/RAM I1I board is supplied with a program for programming

"PROMs, this section explains the principles behind the program, for those

wishing to write their own. The supplied program is listed in Section 2.21,
for reference.

I

To program a 2708 or 2704 type EPROM, simply write the de;ired data to the
locations assigned to PROM socket 11. The board hardware automatically
interprets any writing of data to PROM socket 11 as an intent to program it.
You do not have to program an entire PROM. You may program any part of it,
down to blocks as short as 16 adjacent locations. Normally, you will
program all 1K of a 2708 or all 512 bytes of a 2704. Write to all desired
addresses in sequence. After finishing one such cycle, repeat it, using
exactly the same data. You must repeat this cycle 256 times. In other
words, you must write to each address 256 times, with a substantial delay
between each time you write to each address. This delay is produced by the
time: taken to cycle through all the addresses, which is sufficiently long if
16 or more locations are programmed.

A good. program"has a comparison of the source and destination data, afterx
programming. the PROM is. camplete..

If: yro‘.t-u; syétemf has a. d.ynamié ‘memory board in it (such as all Vector Graphic

‘systems: shipped: since  about. March 1, 1979), then there MUST be a delay loop

after each byte is. written to the PROM, so that the processor can refresh

. memory.. The- delay loop must execute at least 128 instructions each time it

is accessed. .You will find an example of this at the top 'of the fourth page
in ther listing in Section 2.21. t

~ Before executing a programming-procedure,—you-must-slide-the' programming-- -~ —-— -

switch on the upper right-hand corner of the board TO THE ! LEFT. Then, put
the PROM to be programmed into socket 11, which is the isocket furthest to
the right in the second row. After successfully programming it, slide the
switch BACK.. If you do not, you might accidently erase' a PROM sitting in
socket 11, !

]
A PROM which you want to program must be either new or ]newly erased using
the standard ultraviolet technique. R

- -—
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2.20

RE-ASSEMELING THE PROM PROGRAMMING PROGRAM

The source code for the program is listed in Section 2.21 below. Enter the
program using the MDOS editor LINEEDIT. You can assemble it wherever you
like, although:-BC00 is not suggested because M.BASIC uses the very top of
RAM for stack. " The pre-assembled version on the diskette (under the name
"PROM") is assembled to run at 2B00, at the beginning of the MDOS
applications area. The program is less than 1K long. P

i

sl gt o

" You may'mbdif}t“fmobd.s before you assemble it, by using the MDOS editor

Lot

LINEEDIT. One modification which may be required are the addresses in the
last two lines of PROM.S. You will have to change these if you change the
jumpers on the PROM/RAM I1II board which assign the address of the on-board.
RAM. After entering and modifying the program, SAVE it on diskette under
the name PROM.S. (Type NAME "PROM.S" (return) followed by SAVE (return)

yhile in LINEEDIT.

Rl Toas . 2

‘To "assemble PROM.S, use  the ZsM 'assembler. With a diskette having both ZsM

and PROM.S mounted in drive 0, and with MDOS in control, type ZSM "PROM.S"
"PROM2" "E™ (return). The assembler will ask where you want to run the
program. Enter the address, for example 2B00H, that you want it to run at.
Note that if the first character is a letter, it must be preceded by a 0
(zero), and the address must be followed by an H. The above ZSM statement
will cause  the program to be assembled with only errors printed. For other
options possible with ZSM, see Section 4.5 of the User's Guide to Vector
Graphic Systems Using MDOS.

After the assembly is complete, type TYPE "PROM2" 18 (réturn) + This type
will allow you to execute the program simply by typing PROM2 (return) while
under' MDOS. '

If you want to put the PRCM programming program on a PROM, in order to have
a permanent PROM programming capability, first choose 1the memory location
you want to give to this PROM, say EO000, which is available on the PROM/RAM
III board. Use this address when asked by the assembler where you want it
to run at. Since there is no RAM ‘at this address, you will have to load the
assembled code into a different location before you can put it on a PROM.
To do this change the type to 00 rather than 18, by typing TYPE "PROM2" 00
(return), after the assembly is complete. This will allgw you to type LOAD
"PROM2" 2B00 (return) after the MDOS prompt >, thus loading the code at RAM
address 2B00, ready to be saved on a PROM. f o

—
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PROM PRCGRAMMING PRCSRAM LISTING

Aadr 31 82 23 B4 E Lacel Opca  Operand

PROM/RAM IIXI Board Users Manutal

4000 R g R N3 FanS g vy
GCGGU * * !
2000 * Prom Prograaming Program & !
2000 * Versicn 1 *
laleio] » for the Fram/Rem [I1 *
3GCo * *
3000 »* =y Lance Lewis, *
J000 * Vector Graphi: Inc. *
002 * 20=dury=-79 =
0000 b *
3000 v % Y oAk o 0o e e R e e e el
2060 *
jalalele] *
600 * System equates
Q000 *
Jcoa ¢Ca3 = INPUT zZQu 0CCO3H scharacter input (LODC on gre 3.0 monizors)
9000 [R9j81:] = ouT EQU CCCO8H ;videc driver (CC9€ c¢n pre .0 monitors)
4GG0a *
0000 * definitions 2nd Constants
5000 *
aGoe CCC0 = PROM EQU CCcCGoH ;prom addrass
3000 CCr¢ = ELANK £Qu 0FFH ;erased byzz of zrom
200G oola = CRLF EQU Q0CAH ;carriage return linefaed
3000 00CaA = Lf EQU CAH ;linefeed
0G0 QGGo = (R EQU Cow ;carriage rsturn
fefelols] G0a0 = MSE EQU 80K ;most significant ait
3060 *
. <goog 2s40 = 0QRIG REQ. ‘Program to run at?'
Ca0a. : ORG . ORIG ;asserble here .
2300 *
2200 * Hare we go [
2300 o {
2200 =5 PUSH H ;save HL
2801 >S5 PUSH 0 ;save D€
280¢ ¢ PUSH 8 ;sasv BC
2803 : PUSH PSW ;save AF
2904 21 00 50 I H,0 {
2807 39 0AD  SP JHL=SP
2808 2 03 2¢ SHLD STACK ;store it
2508 31 GC 20 LxI sP,000QCH ;reset stack pointer ?
zZ80¢ * |
ZS0€ D 43 2D CALL  PRINT ;send aessace 4
2511 20 OA 0D CRLF 3 -
2813 20 20 20 2¢ 0T ' 'Vector Graphic! v
2317 0 20 36 &5 ’ .
ZB16 i3 74 iF T2
Z31F 20 47 72 61 i
2823 "G 48 3% 43 }
2327 b GA bbb CRL? ;orint CRLF
2325 I3 20 3Q 72 oT ' Prom Programming System' .
82D iF 6D 20 SC i
2831 T2 6F 37 72 !
2335 31 60 3D 4§ |
2339 i€ &7 :0 53 {
253D "9 73 74 65 '
2841 2D [
.l
|
4
[}
1
b
\
(3
|
2-18
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PRO!/RA!. I1T Board Users Mar :al

Addr =1 82 33 84 2 Lacel Opcc  Ogerand ‘

2842 110 QA DD CRLF

2844 * .

2844 GA DB LF ;down a line

2845 2C 20 30 72 DT ' Program prca’

2649 &F 67 72 61

28B40 4D 20 7Q 7 !

2551 oF 6D I

Z853 <D 3A DD CRLF+MS3 ;end of message

2855 *

€855 D 43 20 TARTAORS CALL PRINT ;senc message

2858 20 20 53 74 DTH ' 3Ztarting from :'

Z285C 31 72 74 49

286G 2& &7 20 66

2864 72 6F 50 2Q

2868 3

2869 CD 4F 2D CALL  ADRS ;get start address

Z66C 5A S5 ZB JC STARTADRS ;if invalid try sgain

Z56F <D &3 20 CALL PRINT

287< J0 8A 0o CRLF+MSB sprint CRLF

2874 2D 24 2D . o CALL  RANGERR ;check for error

¢B77 DA 55 28 . . JC STARTADRS ;try again if error

2S7A (D %& 20 CALL  moOD ;check boundery

<870 DA SS 2B Je STARTADRS ;no ¢ood

2280 = XCHG © ;DE=siart acrs

881 * o

2881 $D 43 20 ENDADRS CALL  PRINT ;senc messzge

2S84 20 20 34 45 DTH ' Terminatinc at:'

2888 72 4D 49 62

2EBC &1 74 45 &€

299G 47 20 51 74

2394 3A

2895 <D 4F 20 CALL  ADRS ;get and acdress '

2598 JA 81 :zE JC ENDADRS it invatic try again

2296 ¢D 43 2D CALL PRINT

289€ 3D 8A oD CRLF+MSS ;carriage raturn ilipefeed

25A0 D 24 230 CALL  RANGERR ;check for range a2rror:

Z8A3 3A 31 28 Jc ENDADRS ;try again if error

ZBAS 23 INX H ;compensate |

2EA7 D 96 2D CALL  MCOD ;check boundery

28AA DA 81 28 J3C ENDADRS ;70 ccod

ZBAD 54 MoV 8,5 ;save and address (

28AE 40 MOV c,L ; in registar pair 8C

2BAF »

28AF .52 mov H,D ;save start addrass f

2880 58 MoV L,z ; in registar pasir HL |

2BB1 A TFFS LDAX ] ;get cyte irom crom !

8B2 *E FF Pl BLANK ;is it clear 4

ZEB4L <2 87 2D JINZ BACPROM « ;prirt "bac grom" R

¢BB7 3 INX D ;checs next lpcation

Ze38 Ip F6 2C ) CALL = TzST © yend 3T area

2586 22 81 28 INZ TFF3 ;mcre to ccoe ;

2838 15 RESTORE XCHG ;restsre ragisters )

Z88f »* 1

ZEBF D 42 20 SOURCEADRS CALL  PRINT s

28€2Z 20 26 53 éf OTH ' Scurce adgress:' oo

28C& 75 7T 53 &3 !
|

- ——
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Addr 21 82

¢8CA 20 61
2ECE 72 &5

2BD3 (D 4F
28046 DA BF

2509 2D 43
280C J0 QA

ZE0E 20 GA
¢BEQ 20 20
2BESL 72 6E
28€E8 3E 20
28€EC 35 20
SBFQ 67 67
28F4 50 40
28F8 67 20
28FC 451 62
2¢00 20 73
2¢04 74 &3
2c07 Go OA
2C09 20 20

2¢00 74 20

2C11 74 75
2C1S 26 74

2022 ¢d 03
2C25 cA 22
2€28 Fg 0o

2C2A C2 22

2€2D CD 43
2C20 &b OA
2€33 20 20

2037 &7 67
2€38. 60 40

2C3F 37 20 ¢

2C43 2C 70
2C4T7 67 72

IC4C GO QA

2 02

2=-20

83

56
73

20
2B

20

54
20
74
70
72
59
45
6C
a4
58

43
72
72
LY

-3
ZC10 69 &&

75

"t

86 E Latel

64

73

7S

&8
72
61
6E
6E
&5
69

69
65
6E
20
74
és

STAT

SAVZ

Loar

Opcc

CALL

CALL
0D

00
pT

00
OTH:

CALL

cPl
INZ

CALL
00
o8
0T

00
8

XRA
STA

PUSH
PUSH

AoV
STAX

T

PROM/RAM III 3card Us=2rs Manual

Orerand

ADRS ;get source address
SOURCEADRS ;if rct valid try agéin
/

PRINT ;send aessage
CRLF
LF ;format output

! Turn cn the programming enaole switch'

CRLF
Hit return to continue?’

.

INPUT scheck keyboard

STAT ;N0 charactar !

CR ;is it a return .

STAT ;na try again N
i

PRINT |

CRLF '

LF \

' Programming in prcgress'

i

|
i
CRLF . {
LF+MSB ;stop sending with Li@efeed
] . v
A ;2ero ! .
PAS3 ‘', pass countear
i
H ;3ave source address
b ssave it ]
t-utm
AN ;3et tyte from source -~
0 ;2rogrsm it zo ocestindtion

\

'
v
v

- e -

[t
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- PROM/RAM I7I Board Users Mcnual

Accr

2cs7
2Cs9
2CsA
2C5D
2C3D
eCse
2C5F
2062
2C53
2C&5
2Ccd
2059
2CEA
2048
2Cse
2C8E
2C5¢F
2C73
€76
<77
<C79
2C73
2¢7¢
2C7E
<C31
2Cs3

2C34.

2€35
2CEs
2087
PARY Y
2023
2C8t
2CE7
2052
2052
2053

2054

20595
2096
2059
2C%9
209
2092
2(5E
209
2¢A0
2CA3
2CA8
2CA5
20A9
2CAA
2CAE
2¢32
23
2€(2A

a1

3E
30
2

3
13
co

Ce

21
34
FS
cs

co
Qo
20
73
7€
CE
Qs
G4
06
02
cé
FS
oc
78
a7
2
FY

CDh !

0o

€2 |

c1

D1
£1

c2

1A
3E
c2

13

o~
(W

Co
0o

20 :

20
&F
.13
63

Reve.

&3
20
20
£F
JA

7%
3A

1-1=-a 7/16/7¢

B3 34 E Label

2C

2¢
2¢

2E

2D
SC

FAY

2C
cC

r{d

2t
2t
2¢
20
4E
72
73

&5

&1

3F
72
20

>4

DELAY

*

LIV
oIV

LouT”

-

VERIFY

Opcd

M1
DCR
dNZ

INX
INX
CALL
JINZ

LXI
INR
PUSH
PUSH

CALL.

DTH

MoV
mv1
M1
INR
sul
INC
ADI
PLiSH
INR
MOV
ORA
INZ
peP:
CALL
per
JHNZ

POP
PoP
pPoP
popP
INZ

Loax
[
JNZ
InX
INX
CALL
INZ

CALL.
os
0T

Operand

4,100
A
OELAY

4
D

TEST
LooP

4,PASS

PSW

PRINT

Pass '

M
VERIFYERR
H

D ’
TesT

CHERIFY

PRINT
R
' No 2rrers

detected’

;delay far dynamic nemory
;Time up
skeep stalling

;acdvance pointars
send af 3sloeck
;no keep going

;point to pass counter
;256 passes

;save 1 flag

;save end paointer

;send message

;get pass number

sclear nuamber of dicits
scompensate for incrament
;increment quotient

ssubtract 10 from gividend
scan more be subtracted
;adjust remaincer 0 to ¢ ASCII
sadd to list of remainders
;one more digit

sprepare for next divisicn -
;wWas Guotient zero
,more’ to come

;get a remainder
sprint it

sout of digits I
:no then keep Qrinting:

srestore and {
;restore I flag
;restore start 3address .
srestore HL

more- passes to come

;get byte from prom
;is it the same t
;print error

saovance pointars
sena of stock

.

csstill more th test

IR

- - A e an o —————— —=

. —y -~
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PROM/R:M ITI Board Jsers Maaval

Accr 81 52 B3 84 € Label Qred Operand

2C2E Q0 3A 00 CRLF+MSB

2cco = ‘

2Cc0 Cb 43 2D 7 IND CALL  PRINT

2CC3 20 20 S4 7S DT ' Turn off the programming enable switch'
2C27 72 3E 20 4F U

2CCB 66 66 20 74 ) !

ZCTF 48 55 20 70

2093 7z &F 67 T2 L
2037 61 6D 60 69 : o
2038 6E 57 2G 65

2037, 6E 51 62 6C

2023 65 0 73 77

2027 69 74 63 68

2€z3 0b 3A bb CRLF+MSB

2CED *

2CZD 2A 03 2t LHLD. STACK ;retrieve SP

2Cf0 F9 ) SPHL smcve it back

2CF1 F1 POP PSW ;restore registers
2CF2 €1 POP 8

2Cf3 o1 POP [}

2CF4 E1 PQp H

2075 €S RET ;oye—bye

2CFé *

2€746 78 TEST MOV AB ;get end byte

2CF7 BA . P D ;same as start

2cf8 ¢0 RNZ ;no then return

2CF9 79 Mov AC

2CFA BB . chP £ ;low hal? same
2Cr8-C9 RET Jreturn with I flag--— -
2CFC *

2CFC CD 43 2D VERIFYERR cALL PRINT

2CsF 0D D] CR ;
20C0 3F 20 76 6S DTH '? verification error at '

2004 72 49 66 49 : ‘
2008 63 41 74 49
200C 4F 2E 20 65
2510 72 72 &F 72
2014 20 51 74 AQ

2018 €8 XCHG
2919 CD =8 20 CALL  HEX ;sorint hex aadress ‘
2C1C Cb 43 2p CALL PRINT
2D1F QD 3A 0D CRLF+MSB
2021 €3 0 2¢ P END !
2024 * i
* 2824 7¢C RANGERR rov ALH ;seet high address ]
2025 FE (¢ 21 PROM/ 256 ;valid acdress Y
2527 dA 2E 2¢ e RANGEMES - ;no print message v
282A FE OC ' cr1 PROM/Z56+4 ;valid acdress !
2t2¢C 3F ) cee - : ;ccmpensate ’
¢d2p pe RNC ;return «ith 7 in zuesticn
E03E CO 43 2 RANGEMES CALL PRINT
2031 3F 20 6F 7% ov '? out af range’

2535 74 20 &F 46
2037 20 72 61 4

YO

203D &7 55
233F 0D 2a ) CRLF+MS3
. :
.
|
'
)
1
]
\
¢
2-22

i
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CROM,RAM IITI 3oard Us=z2rs !Manuzl

Agar 31 B2 33 84 E Lacel Opcc
2041 37 STC
2542 9 RET
2043 *

2043 PRINT XTHL
2044 7€ LPRINT MOV
2045 £ 08 <0 CALL
2048 2 INX
2049 3 ORA
2DLA F2 44 2D JP
2p40 3 XTHL'
2048 o9 RET
204F >

204F 21 GO 00 ADRS LXI
2052 10 03 ¢O LADRS CALL
2055 LA S2 20 JZ
2058 b 08 <O CALL
ZpS8 FE QD CP1
2050 {3 R
2DSE 56 30 su1
206G A 78 2D Jc
2062 = QA cr1
2065 JA 72 2D Jc
2D&8 Y6 G7 Sul
ZDEA DA 75 20 3¢
2p6D FE 10 CP1
2D6F 22 73 20 JNC
2072 29 SA3 DAD
2073 2 . DAD
2974 29 DAD
2075 z9 : DAD
2976 35 ADD
2077 6&F MoV
2078 €3 S2 29 JMP
2078 -

2078 D 43 2B INVAL CALL
207€ Sd OA b0
2080 37 20 49 && oT
D84 78" 61 5C 69

2088 &4 20 72 65

2D8C 73 70 3F 68

090 73 &5

2092 50 8A 0D
2094 37 ST¢C
2095 9 RET
2096 »

2096 7D MOD Mov
2097 =2 OF . ANI
2099 8 ]z
2094 1) 43 20 CALL
2060 7 20 32 61 3T
ZDA1 34 20 42 4F

2DAS 75 6E 34 45

20A% T2 79 20 &1

Z0AD =4 64 72 45

2981 T3 73

2083 D 3A D0
Rev. 1=1-A 7/16/79

Oparand

AN
ouT

H

A
LPRINT

H,0
INPUT
LADRS
CR

g
INVAL

SA8
INVAL

INVAL

rTxTxx

LA
LADRS

y

PRINT
CRLF

'? invalid response’

CRLZ+MSB

PRINT

'? 2ad bcundery addrass'

CRL7 +MSB

;set a2rror flag

;save HL get SP !
;cet :haracter /
sprint it

sadvance pcinter

;is MS3 set

;keep sending

srestcre HL and adjusted SP

;zero value

,get charac:ter
;is it there
;sprint it

;Was it a return
;thats it
;reduce to hex
;invalid entry
;alpha charscter
;alpha bias

;bad -haracter
snaumber out o7 r~ange

;multiply aadress by 15

;combine new value

;keeo going

;set arror flag '

;Get low by:e
;mask iow nidole
Jif zero fina !

Chpte

- e

2-23
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Acdr 51 82 £3

2087 €D &3 20

B4 E Label

¢38A 3F 2073 70

¢JBE &5 63 67
£3C2 6% 65 ¢4
£dC6 TC 6F T2
ZDCA 6% &F &8
¢OCE 67 66 20
2002 72 &F 60
2206 65 73 20
DDA &F 74 20
CS0E 72 61 73

SDE3 0D 3A

ZDE5 3 BE 28

&6
20
74

70
20
13
43
45

*
BADPROM

" EFIN

HEX

*

BYTE

T

NIBBLE.

Jped

PUSH-

DAA.
ACL
DAA
CALL
popP
RET

0s
DS

Operand

PRINT

cas . . /
*7 scetifisd portion of prom it not arased®

CRLF+MSB
RESTORE

PSW

. OfH

9QH
40H

uT
PSW

PRCM/R°M IZI Bcard Users

Manual

;set error flag

scontinue and restore registers

;¥irst the high byte

sprint nex byte
;now the Low byte

;orint nibble

ssvwap-nibbles

;save: A
;mask high nibble
;super short-cut

;technigue fcr converting

;cinary to ASCII
;ala NB

Jorint it
;srestore A

{

i

gy v —

|
{
1
{ e
1
!
‘.

-— m———

— e -
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PROM/RAM III Board Users Manual

IXII. THEORY OF OPERATION

ADDRESSING

. !

Address input lines A0 to A9 are buffered in line receivers U13 and Ul4.
The outputs of U13 and U14 are then connected to both the PROM and RAM
memory address pins. Address input lines A10 to A15 are buffered in U12
before use on the board. Lines A10 to A12 are inverted by the buffers
and used as. inputs to decoders U8B and U9. These three lines enable one
of eight outputs on U8 or U9, depending on which decoder is enabled.
Note that since A10 to A12 are inverted, the decoding sequence is
reversed. When A10 to A12 are all "0", the number 7 output of the
enabled decoder is. selected. Each of the eight outputs from each
decoder is: used: to enable a- specific 2708 PROM or the 1K block of
on-board RAM, or one of the three 1K segments which are not used on this
board..

Address input lines: A13 to A15 are used to enable one or the other
decoder.. Jumper. Areas E and F determine which specific 8K block of
memory- corresponds: to- each decoder. The decoders are enabled by the
output: of U18-13: and U10-6. (They are enabled when their D input is a
logic low: "0™.) Which decoder is enabled by which line depends on the
jumpering: in: ArearG.. Jumper Area: G can be used to switch the memory
blocks: thus: assigned to. each  decoder. !

1

Inversion of the: on-board PROM and scratchpad memqry address within
block B. may be accomplished by changing the jumper in Area J.- This
jumper determines whether or not the A12 address line is inverted by
U11-4. before’ being used by decoder U9. \

l

Selection of which 1K segment of the memory space w:i,'ll be assigned to
the on~board RAM and which three 1K segments will be peturned for use by
other boards is handled by U9 outputs pins 1, 2, 3, 4, gate U10-12 and
jumpers in Areas I and H. Any time an input to gate U10-12 goes low,
this board is. inhibited from putting data on the DI bus by forcing the
DI line drivers to the high impedence state. Therefore, the three
outputs of U9 which are connected to the inputs to U10~12 cause output
from this board to be inhibited when cne of the corr:eé.'bbnding addresses
appear on the address bus. Likewise, whichever U9 output is tied to the
CE input to the RAM will enable the on-board RAK; when that address
appears. '

-
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DATA INPUT/OUTPUT

‘

The DO lines from the S~100 bus contain data from the CPU to the memory.
RAM is contained in two 2114 chips (U1 and U2). U1 contains the low
four data bits in each location and U2 the high four bits. Thus DOO to
DO3 are tied to the data pins of Ul and DO4 to DO7 tb the data pins of
U2. These data bus lines are also tied in parallei to the eight data
lines of each 1K byte PROM chip.

Data outputs from the RAM and PROM are connected to the input of a
tri-state line driver U16 or U17. This parallel bussing of outputs from
the memory chips is possible since all data outputs on the chips are
tri-state..

CONTROL SIGNALS

U15 buffers the data lines inputting to the board. This buffer is
enabled so-long as U5-10 is low, which is true if U4-11 is high, which
is true if either the on-board RAM is being written to or if PROM socket
11 is being written to. This logic is accomplished as follows. U4-6 is
the NAND of MWRITE and the inverted (active high at US5-4) chip select
for PROM socket 11, so that U4-6 is low if both'PROM socket 11 is
selected and MWRITE is active. U20-6 is the NAND of MWRITE and the
inverted RAM chip select (active high at U5-13) so that U20-6 is low if
both RAM is selected and MWRITE is active. Since P4-11 is the NAND of

© U4-6 and U20-6, U4-11 will be high if either U4-6 or!U20—6 is low.

i
{

Writing of data into the RAM is controlled by MWRITE. Depending on the
jumper in Area B, MWRITE can be taken from the bus (if a front panel is
used or if there is another source of MWRITE in the system), or it can
be generated from SOUT and PWR on this board. To generate MWRITE on the
board, when SOUT and PWR are both low, U18=10 is high. This signal is
buffered at U14-9 and is available both to the bus and the board as
MWRITE. MWRITE is NANDED with the RAM chip select, (inverted to active
high at U5-13), giving the RD/WR signal for RAM. Why is this necessary,
since the signals are combined within the 2114%? It!is not necessary in
order to generate RD/WR, but to enable the data bus S.nput driver U15, as
exlained above, we needed external active low sign 1s specifically for
writing to RAM and to PROM. Rather than putting another inverter on the
board, the same signal is used for RD/WR to RAM. A low on RD/WR puts
the chip in the write mode. Data on lines DOO to DO7 will be written

'
\
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into the RAMs, assuming the board has been addressed and the RAM
selected by the chip enable from Area I.

'

When it is desired to read data from this board, the U19-6 must be low
at the appropriate time, enabling the DI bus drivers U16 and U17. This
is accomplished by generating the logic NAND function of numerous
signals. When either block A or block B is selected, the output of
U20-3 is high which is used as one input to U19-6./ Another input to
U19-6 is generated by SMEMR which indicates that a mémozy read is to be
executed. SMEMR is inverted at U11-2, then gated through U18-1, before
being connected to U19. To allow selective disabling of this board's
data outputs for any of the three unused 1K memory blocks, the chosen
chip select lines are connected to U10 pins 1, 2 and 13. So long as
they are high (not active), then U10-12 is low. In combination with a
low from U11~2 (inverted SMEMR), a high appears on U18-1, which goes to
U19-1. Another input to U19-6 is from U18-4 which senses that both SOUT
and SINP are low. The last input to U19-6 is PDBIN. When this signal
is high it indicates that the DI lines are in the input mode.
Therefore, when all four inputs are high, indicating on board memory can
be read, U19-6 will go low, thus enabling the data output buffers U16
and U17.

The: powexr on/reset. jump feature is initiated by the POC or PRESET input
(jumper option in Area D). Disabling of other system memory boards
during the: power on/reset jump- is accomplished by the PHANTOM -output
from: this: board, assuming ther other boards are so wired. The power
on/reset feature: is. provided by an: RS. flip-flop in U20, with the POC or
PRESET line from the bus connected to the set input (U20-9) of the
flip—-fop.. The PHANTOM signal is generated by the U20-11 active low
output, and the: U20-8 active high output is' used to set U18-13 low, thus
enabling U8: or U9, depending on the jumper in Area G, Since the address
on the bus will be 0000, this causes. the processor to execute the first
instruction in the enabled 8K block. If this instruction is a jump to
the next instruction in the same block, then when'that instruction is
decoded causing a low at U10-8 and hence at U20-13, ,the flip-flip will
reset and cancel the PHANTOM signal. ‘
. . - _‘ o )

" The PRDY signal can be tied to the WAIT input by jumpering Area K. If
so, the PRDY driver is enabled whenever this board is addressed and the
processoxr is not doing I/O (determined by U19 pins 9, 10, 12 and 13.)
WAIT is low at this time, thus PRDY goes low, puttinyg the processor in a
wait state., This makes WAIT go high, so that when t e next clock cycle
occurs, PRDY goes high again.. The result is a one-cycle WAIT state each
time the board is addressed. Note there is an error in this logic: a
wait state will -be generated . (if -jumpered in Area K)} so long as any part.
of blocks A or B are addressed, INCLUDING the 3K which are used by other
boards. This other 3K may be a function su as video or disk
controller, which should not have a wait state.

Rev. 1-1-A 7/16/79
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3.4 PROM PROGRAMMING

3-4

PROM socket 11 is used to program an EFROM. EPROIMs are programmed as
follows: With the desired data on the data inputs to the PROM and the
desired low order address byte on the address lines to the FROM, chip

select must be raised to 12V (rather than the usual 0 for reading and 5 .

for not-select.) Then after a delay of 10 micro-seconds, a 26V pulse on
the chip’s programming pin (pin 18) must occur for 400 micro-seconds.
The CPU must be held in a wait state during this time, as well as an
additional 1/2 micro-second. This will program one byte ONCE. Proper
programming of 2708 EPROMs require that each byte be programmed 256
times, with a delay after each time. This is handled in software, which
should program all the locations on the PROM once, and then repeat the

" cycle 256 times. Software does not have to send any special signal for

programming a PROM, since hardware will interpret any memory write to

the PROM as' an intent to program it. Unintential writing to the PROM .

will thus cause programming if the 26V supply is accidently left on.

U3 contains- two one-shots. which are used to generate the timing for the
programming pulse.. Each. of these one shots has different R and C values
connected to it, creating different length pulses. A 10 micro-second
active: low pulse: is generated at U3-4 and a 410 micro-second active high
pulse is generated at U3-5. When these two are NANDED together at U4-3,
the result is a 400 micro-second active low pulse following a 10
micro-second  delay, as desired. This pulse begins when PSYNC (bus line
76) and clock-1 (bus line 25) are NANDED at U4-8 and put into U3-1 and
U3-9, and at the same time the PROM socket 11 chip select arrives at
U3-2 and U3-10. They will only fire if it is not a memory read cycle,
because U11-2 keeps the one-shots reset (via reset éins U3-3 and U3=11)
if SMEMR is active. ‘
{
i

The low-high transition of the 410 micro-seond pulsé at U3-5 generates '

an active low on XRDY (bus line 3) by inverting it fat U6-2, in order to
put the CPU in a wait state. This stays low for 1/2 micro-second after
the pulse is over because of an RC delay tied to u6-2.

1

The 400 micro-second pulse is converted to activé open at U6-10 and
U6~-12, The program pulse of 26V is then generated by a 2N3643
transister, using a supply voltage from U7 and related circuitry. U7 is
turned on by the sliding programming switch. This . switch must ONLY be

on when programming a PROM, because erroneous writinkg to that PROM w::.ll -

otherwise alter it when not desired. x_ s

- m—
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When the pulée is over and the wait line is released, the CPU is
released to increment the address and program the next byte.

3.5 POWER SUPPLIES s
BLay

" *“"Power for this board is obtained from the unregulated +8V and plus or

ol X L . '

SOp R . . i
i3 - " A

o minus 18V supplles in the- system. ¢

Regulation of the input voltage to the required -5V and +12V is obtained

" by the use of four three-terminal regulators. Dual regulators are used
to insure ample supply current. The +5V supply is regulated by one
regulator. Bypass. filtering on all power lines is accomplished by
multiple electrolytic capacitors for each supply voltage. This
filtering insures stable noise free operation of the board. Capacitors
are also used on each regulator input for high frequency bypassing and
regulator stability.

The +26V programming supply is: produced from the +12V regulated supply
by a TL497 switching voltage regulator in a low-power step-up
configuration, using a 1 mH coil.
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