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I. INTRODUCTION

1.1 SPECIFICATIONS

Bus Compatibility S-100
Memory Capacity RAM; IK, included with the board 

PRCM: Sockets for 12 PROMs.
PROM Programming Can program 2708 or 2704 EPROMs
PROM Programming Program Listing included in manual 

Executable version on MDOS System Diskettes 
8.4 and later.

PROMs Included with Board NONE
Memory Speed RAM: 300 ns.

PROM: User selected (450 ns. typ)
Memory Types RAM: 2114 static

PROM: 2708 (IK each) or 2704 (1/2K each)
Board Addressing Two blocks (A and B) are separately 

addressed 
Block A has 8 PROM sockets 
Block B has 4 PRCM sockets and IK RAM

Addressing Options (jumper) Base address of the two 8K blocks 
Block B PRCM at top or bottom of block 
Address of IK RAM within remaining 4K 
Disable unused 3K, for use by other boards

Standard Addressing Block A: disabled
Block B base address: E000H
Block B PROMs: E000H - EFFFH
Block B RAM: FC00H - FFFFH
Block B disabled 3K: F000H - FBFFH

Standard Location of
Systems Monitor PROM

E000H

(continued on back)
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Power-on/Reset Jump PRESET or POC causes jump to board
Power-on/Reset Jump Options, 

(jumper)
Use PRESET or POC
Jump to f ir s t  instruction of Block A or B. 
Disable phantom generation 
Disable jump to on-board memory

Standard Power-on/Reset 
Jumpers

POC is used
Jump to beginning of Block B
Phantom and jump to on-board both enabled

MWRITE Jumper option to generate MWRITE on board 
Standard; option not enabled

Wait state generation Jumper option to generate one wait state 
each time board is addressed 

Standard: option not enabled
Bus load 1 TTL load on a ll inputs
Card extractors Standard
Power +8Vdc @ 450 mA (Typ)

+18Vdc @ (depends on quantity of PROM) 
-18Vdc @ (depends on quantity of PROM)

1-2 Rev. 1-1-B 6/13/80
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x.2 DESCRIPTION OF THE PROM RAM III BOARD

Vector Graphic's PROM RAM I I I  Board is  a versatile, S-100 bus compatible, 
high density memory board combining the memory technologies o f erasable 
programmable read only memories (EPROMs) and high speed randan access memory 
(RAM). Of unique value, one of the PROM sockets on the board can be used to 
program a 2708 or 2704 EPROM, enabling any owner to create PROM-based 
software for use on this board or in any other microprocessor device. IK of 
RAM is  provided on the board, but no PROMs are included with purchase. The 
software which is  used to program PROMs is provided as a l is t in g  in th is 
manual, and is  included on disk with a ll Vector Graphic systems shipped with 
this board.

By combining the use of MSI decoding log ic and unique addressing features, a 
wide range of applications requirements may be met by th is memory board. 
The add ress in g f l e x i b i l i t y  i s  as fo llow s.  The board o f f e r s  two 
independently addressable 8K blocks of memory (A and B). You use jumpers bo 
sp ec ify  the two separate 8K addressing spaces assigned to these blocks. 
Block A can be used for up to 8K of PRCM. Block B contains IK o f on-board 
RAM plus up to 4K of PRCM.

For block B, you use jumpers to specify whether the PROM is  at the top or 
the bottom of the 8K allocation , and then, within the remaining 4K, where 
the IK o f RAM is  addressed. Once th is is  done, there are a lso  jumper 
options fo r  DISABLING some or a ll of the remaining 3K of addressing space 
allocated to block B, so that other boards in the system can use those 
addresses.

The addressing spaces are fully utilized if 2708 IK PROMs are used. If 2704 
1/2K PROMs are used, then every other 1/2K of PROM allocation will be used, 
with 1/2K gaps between. Other features offered by the board are: jump on
power-on or reset to on-board memory, with phantom generated to temporarily disable other memory boards, and a jumper option to use PRESET instead of PQC to cause this jump; jumper option for on-board generation of the S-100 
MWRITE signal; and a jumper option to generate a one-cycle wait-state each time the board is addressed.

Full buffering of a ll inputs and outputs is  provided to minimize loading of 
the system S-100 bus to at most one TTL load. On-board power regulation and 
f i l t e r in g  is  provided using IC regu la to r s  and heat s ink s fo r  power 
d issipation . Careful attention to good design practice and an awareness of 
the need for flex ib ility  has resulted in a reliable board usefu l in a wide 
variety of systems and applications.
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II. USERS GUIDE

This Users Guide begins with a description of the amount and kind of PROM 
which can be used on th is board, followed by a descr ip tion  o f the RAM 
included with the hoard, then a*detailed description of the various options 
you have for addressing the PRCMs and the RAM. Read i t  before attempting to 
re-jumper the board addressing. Following this section are a description of 
each of the jumper options p oss ib le  on the board, including addressing 
options, power-on/reset jump, MWRITE input, and wait state generation. The 
diagrams of jumper pads show each of the pads as i t  is  pre-jumpered at the 
fa c to ry . The gu ide ends with in s tru c t io n s  fo r  operating the PROM 
programming software provided with the board, as well as in struction s for 
writing your own i f  desired. The list in g of the program is  provided.

2.1 PROM SELECTION AND USE

A maximum of 12K bytes (where K = 1024) of 2708 type PRCMs may be installed 
in available sockets on the board. NO PROMS ARE INCLUDED WITH PURCHASE OF 
THE BOARD ALONE. Jumpers are used to determine where the PROMs are 
addressed.

The follow ing d iscu ssion  assumes that 2708 type PROMs (having IK of 8-bit 
bytes each) are used. If 2704 PROMs (having 1/2K bytes each) are used, the 
issues are the same; the only d ifferen ce is  that wherever a 2704 PROM is 
used, there w ill be 1/2K bytes of PROM accessib le by the system, followed 
immediately by a 1/2K gap which w ill not contain any memory at all.

The numbers 2708 and 2704 are In te l generic part numbers. Many other 
manufacturers make equ iva len ts, with 2708 or 2704 as part o f th eir 
proprietary part number. All 2708 or 2704 pin for pin equivalents can be 
used on this board.

2.2 RAM

In addition to the PROM sockets, there is IK of sta tic RAM on the board, 
which IS included with purchase of the board alone. Jumpers are used to 
determine where this IK of RAM is addressed.

Rev. 1—1—B 6/13/80 2-1
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I f the jumpers in area G are switched from the way the board is  normally 
shipped, then the base address of block A w ill be controlled by jumper area 
E and the base address of block B w ill controlled by jumper area F, instead 
o f the oth er way around. I f  th is is  done, then the address which is  
accessed for power-on jump w ill also be switched, becoming the f ir s t  address 
in block A instead of the f ir s t  address in block B. This is  the purpose for 
using this option. (See Section 2.14) For s im p lic ity  of language, the 
Users Guide is  written assuming that jumper area G is  le ft as manufactured.

2.4 BLOCK A

Block A re fers to the 8 PROM sockets at the top o f the board (labeled 0 
through 7). Insert PROMs which you want in block A into these sockets. 
Socket 0 corresponds to the IK block beginning at the base address of block 
A. Socket 1 corresponds to the next IK and so on, as shown in the following 
table:

Hexadecimal Address 
Relative to Base Address ("A") Socket

of Block A
A + 1C00H 7
A + 180 OH 6
A + 1400H 5
A + 1000H 4
A + C00H 3
A + 800H 2
A + 400H 1
A 0

Jumper area F is  normally used to determine the base address of block A, or 
to disable block A. When the board is sold, jumper area F is  pre-wired to 
d isab le block A. No particu lar base address is  thus specified until you 
insta ll the jumpers.

2.5 BLOCK B

Block B includes the lower four PRCM sockets on the board, labeled 8 through 
11. The other 4K in block B is f il le d  with the IK of RAM on the board, plus 
the 3K of address space which can be, at you discretion, returned for use by

Rev. 1-1-B 6/13/80 2-3
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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 sp ec ify  in area E that the block is  disabled). I f  i t  i s  not 
disabled, then you use jumper area J to sp ec ify  whether the 4K of PRCM 
occupies the top or the bottom 4K o f the block. These are the only two 
choices. The board is pre-jumpered so that the PRCM occupies the lower 4K. 
Then, you specify using jumper area I which IK within the other 4K is  used 
for the on-board RAM. Lastly, you specify using jumper area H whether one 
of more of the la s t three IK blocks is  to be returned for use by other 
boards. (Normally you specify that a ll 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 E000H, Figure 2 shows that the 
standard address for scratch-pad RAM is FCOOH, and the standard address for 
the System’s Monitor PRCM(s) is  E000H. Figure 3 shows the result of putting 
the PROM in the upper 4K and specifying that the RAM occupy the second IK 
portion.
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2.6 BLOCK SELECT ADDRESSING

Jumper areas; E & F

d i s a b l e

d i s a b l e

Jumper names; Al3f A13, A14, A14, A15, A15 * address lines 
BAl, BA2, BA3 = block B address pads 
BB1, BB2, BB3 = block A address pads

NOTE: The second le t t e r  in the block B address pads i s  "A", while the
second le t t e r  in the block A address pads is  ”B". This occurs because 
h is to r ic a l ly ,  the pads were named before i t  was decided to manufacture the 
board with the "block swap" jumpers in area G reversed.

Function: Address lines A13, A14, A15 form the most sign ificant b its o f the
address from the CPU. These three b it s  can s e le c t  any o f 8 p o s s ib le  8K 
blocks of memory in a 64K memory space. See table 1.

Options: Table 2 t e l l s  you what jumpers to  conn ect to  s p e c i f y  any
particular 8K block starting address.

2.7 PROM/SCRATCHPAD MEMORY INVERT

Jumper area: J

J
Function; The pre-wired connection spec ifie s that the low order 4k bytes of 
block B consists o f PRCM. This jumper area is  used to reverse this, putting 
the PROM at the high end of block B.

Options: I f  the PROM i s  to  occupy the high order addresses of this block
cut the jumper from 6 to 7 and t ie  6 to 8.

2-6 Rev. 1-1-B 6/13/80
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2.10 POWER-ON/RESET JUMP - DESCRIPTION

A power on/reset jump feature is  also provided on this board. When the POC 
or PRESET (your choice of which, by jumper se lection) lin e is  low, the 
in stru ction  stored in the f ir s t  address of block A or B (determined by the 
jumper in area G, as explained below) w ill be executed by the CPU, and a 
"phantom" signa l w ill be issued by the board on bus line 67 which disables 
other system memory boards.

After th is in it ia l  in stru ction  execution, the other memory boards w ill be 
re-enabled. However, i f  the instruction is  a jump to the next in stru ction  
in the same block, then control w ill have been effectively transfered to 
that block on the PRCM/RAM III board. Therefore, the second in stru ction  
should be the beginning o f a system in itia liza tion  routine followed by a 
systems executive. This is  always the case in standard Vector Graphic 
computers.

Two additional jumper areas are provided, one to disconnect the phantom 
signal if it is not desired, and the other to disconnect the jump to the 
on-board PROM if this is not desired. These options give you maximum 
control over use of the board.

2.11 USE PRESET OR POC FOR POWER-ON/RESET JUMP

Jumper area: D D

Function: In the factory version of the board, the POC signal is  connected
to the power-on/reset jump circu itry on the board. This is  appropriate for 
standard Vector Graphic computers, because in these systems, both the RESET 
switch on the front panel and the in it ia l power-on condition cause an active 
low pulse on the POC line, via circu itry on the Z80 board. I f the CPU board 
used in your system does not have th is feature, the PRESET signal can be 
connected to the power-on/reset circuitry by changing the jumper area D.

Options: To connect PRESET to the power-on/reset circuitry, cut the trace
between 27 and 28 and t ie  28 to 29.

2-8 Rev. 1-1—B 6/13/80
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2 PHANTOM GENERATED IF POWER-OJ/RESET

Jumper area; C I

C

Function: When 1 and 2 are tied together, the phantom s ign a l is  generated
whenever a POC or PRESET signal is  received. Phantom disables other system 
memory boards. The Z80 (and 8080) processor chip immediately executes the 
in stru ction  at 0000H when the POC or PRESET s ign a l appears on the bus, 
assuming the CPU board is  so designed. With the other memory boards in the 
system disab led, the PROM/RAM III Board is  free to supply the instruction 
for address 0000H.

Options: To d isab le the generation of the phantom signal, cut the jumper
from 1 to 2.

2.13 JUMP TO PRCM/RAM III BOARD IF POWER-QN/RESET

Jumper area: A

Function:: When the POC or PRESET sign a l is  received, a jumper in area A 
causes the board to respond to  the address 0G0QH from the CPU. At your 
option, you may disable this feature, so that the PRCM/RAM III board is  NOT 
the board which responds to the address 0000H.

Options: TO cause the board NOT to respond to address 0000H when POC or
PRESET is  received, cut the jumper from 3 to 4 and t ie  4 to 5.

Rev. 1—1—B 6/13/80 2-9
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2.14 BLOCK SWAP

Jumper area: G q

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, i f  the 
pcwer-on/reset jump feature is  used, the jump w ill take p la ce to the f i r s t  
address in block B.

25 26

Options: I f you want to jump to block A instead, cut the jumpers from 20 to
21 and 25 to  26; t i e  20 to 25 and 21 to 26. This change w ill 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.

2.15 DISABLE PCWER-ON/RESET RESPONSE

To d isab le  the paver~on/reset response of the PRCM/RAM II I  board entirely, 
disable both the generation of phanton and the jump to PROM/RAM I I I  board. 
See Sections 2.12 and 2.13.

2.16 MWRITE INPUT 10
e

Jumper area: B
O9
e

Function: I f  th is 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 fo r  feeding back to the bus as a fu lly  buffered S—100 
signal. This is  not needed in Vector Graphic systems shipped after April 9, 
1979, because the Z-80 boards in these systems now generate MWRITE.
Options: I f  the board is  installed in a system without a source of MWRITE,
add a jumper fron 9 to 10.
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7 WAIT STATE GENERATION

Jumper area: K K
522
O
23

Function: Hie PRDY signal may be jumpered to the WAIT input in order to
create one wait sta te  each time the board is  addressed. This is  necessary 
when using memory slower than about 300 ns. in a 4 MHz (Z-80) system. PRDY 
is  not connected to WAIT on the FRCM/RAM I I I  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 PRCM/RAM III 
board i f  you are using memory faster than 300 ns. on other memory boards in 
the system, allow ing you to disable the wait state that is  bu ilt into the 
Vector Graphic Z-80 board (and seme other manufacturers' Z-80 boards) yet 
continue to  use a wait-state fo r  the slower memory on the PROM RAM/III 
board.
For some Z-80 based CPU boards the WAIT output is  not synchronized properly. 
I f  the WAIT is  jumpered to the PRDY signal when such a Z-80 board is  used, a 
p o s s ib l e  o s c i l la t o r y  cond ition  can a r ise  on the PRDY and WAIT l in e s . 
Therefore, caution must be exercised in how th is jumper i s  u t il iz e d .  The 
Vector Graphic Z-80 board has a properly synchronized WAIT, so that with 
this Z-80 board, PRDY may be safely tied to WAIT, insuring r e lia b le  memory 
operation at high speeds.

Options: To t ie  PRDY to WAIT, jumper 22 to 23.
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T A B L E  1
A 15 A14 A13

S;< BLOCK  (A o r  B) 
S T A R T IN G  ADDRESS

0 0 0 COOQH = OOOCO
0 0 i 20Q0H  = 3 1 9 2 0
0 1 0 J-000H = 16334D
0 1 1 5000H  = 2 4 5 7 5 0
1 0 Cj 3000H  = 3 2 7 6 3D
1 0 1 AOOOH = 4 0 S 6 0 D
T 1 u COO0H = 4 9 1 5 2 0
1 1 1 EOQOH = 573-^40

x. = Block A or S

I f  any Bxl, Sx2, 3x3 is  t ied  
to d i s a b le ,  th a t  block of 
memory is  d isa b le d .

T A B L E  2

D E S I R E S  3 K  SLOCK. 
S T A R T I N G  A D D R E S S

3x1 
co;

CON N ED '
3x2 
t o :

3x3
C O :

3C00H A l 3 a T a ait

2 0 C 0 H A13 A W A u
AOOOH All A14 A15
6 0 0 0 H A 13 A 1 4 AH
2 0 0 0 H aTT AH A15
AOOOH A13 AL4 A15
COOOH a T J A 1 4
EOOOH A 13 A14

“ s

T A B L E  3
A D D R E S S  OF i:< RAM 
V.T7H RESPECT TO THE 
STARTING ADDRESS OF 
"HE 4K SLOCK

DUMPERS FOP. 
RAM ADDRESS 

WITHIN -A BLOCK

JUMPERS FOR 
3US DISA8LE

SOOOH 13 to RAG 15 to 16, 13 to 14, 11 to 12
S400H IS tc RA4 15 to 17, 13 to 14, 11 to 12
130 OH 13 tc RAG 15 to 17, 13 to 15, 11 to 12
DCCOH 13 tc RAC 11 to 14, 13 to 15, IS to 17

2-12 Bev. 1—1-B 6/13/80
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,.18 PROGRAMMING A PROM

This board is accompanied by a program which allows you to program any 2704 
or 2708 type EPROM. The list in g 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 accompany a ll Vector Graphic computers that are equipped with 
PROM/RAM I I I  boards. The program ex is t s  on the disk as an immediately 
executable u tility. The program is written in machine language and is  not 
dependent on any operating system (except that i t  uses the Extended Systems 
Monitor in Vector Graphic systems for console I/O.) The u t i l i t y  (called 
"PROM") runs beginning at address 2B00 Hex and takes up less than IK. If 
you want to run i t  elsewhere, or want to rev ise it ,  reassemble i t  as 
described in Section 2.20.

I f  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. I f  you do not have the MDOS diskette, enter the program from 
the listin g. Once i t  is  loaded in memory, you can execute i t  from any 
executive, including the Extended Systems Monitor executive. The following 
explains the use of th is program. I f  you are not u sing MDOS, then 
substitute the MDOS commands given here by those that are relevent to you.

1. Make sure the computer power is  OFF. Wait at least five seconds before 
pulling out any circu it boards.

2. Unscrew and remove the cover of the computer.
3. Find the PRCM/RAM III board. I f you cannot easily reach PROM socket 11 

with your hand, pull the board out.
4. In se r t the PROM you wish to  program in socket 11. This is  the 

right-hand socket in the second row. Make sure to insert the PROM with 
its  notch pointed to the tcp of the board. The PRCM used MUST have been 
erased using u ltrav io let erasing techniques, unless i t  i s  new. The 
computer cannot simply write over any previously used PRCM, because 
programming involves turning lo g ic a l l ' s  into 0's, but cannot go the 
other way. Erasing f i l l s  the PRCM with l's, like a new PRCM.

5. Return the board to a s lo t which allows you to reach socket 11 without 
pulling the board out in the future, i f  possible.

6. Turn computer power ON.
7. I f  the system is  not in the Extended Systems Monitor executive 

(indicated by the Monitor prompt *) then depress RESET on the computer 
front panel.

8. Mount the MDOS system diskette in drive 0 (the right-hard drive.) Then,
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depress B on the keyboard. MDOS w ill take control, as indicated by the 
MDC6 prompt >.

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

10. Following the MDOS prompt >, type PROM (return). The PROM programming 
program w ill take control.

11. In response to the question "Starting from:", type the address in Hex of 
the f i r s t  loca tion  you wish to program, within the block of memory 
assigned to PROM socket 11. Then press the RETURN key. Usually th is 
sta rtin g address w ill be CC00. I f  programming le ss  than the entire 
PROM, i t  can be any address between CC00 and CFFO. I t  must be an 
address ending in 0. I f  not, the machine w ill 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 i f  the board is  l e f t  in 
factory-supplied format. If you enter an address outside the range CC00 
to CFFO, the program w ill not accept it, and w ill report "out o f range" 
and then give you another chance. I f the addressing jumpers determining 
the loca tion  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 la s t loca tion  you wish to program, within the block of memory 
assigned to PRGM socket 11. Then press the RETURN key. Usually th is 
terminating addresss w ill be CFFF for 2708 PROMs and CDFF for 2704 
PRCMs. If programming less than the entire PRCM, it  can be any address 
between CCOF and CFFF. I t  must be an address ending in F, and must be 
greater than the starting address. If not ending in F, the machine w ill 
report "bad boundary address" and then give you another chance.
As with the starting address, i f  you enter an address outside the range 
CCOF to  CFFF, the program w ill not accept it, and w ill report "Out of 
range" and then give you another chance. Therefore, i f  the addressing 
jumpers determining the location of socket 11 have been modified, you 
must modify the PRCM programming program to accept other addresses.
A fter en ter in g  the terminating address, the computer w ill e ith er 
continue with the next question, or i t  w ill 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  s t r i c t ly  a warning, 
because in certain rare cases you may want to write over an unerased 
PROM. A fter the message, the system w ill continue with the next 
question. If you want to start over to correct your mistake, instead of 
continuing, then depress the ESC key. This takes the system back to the 
Monitor. To get back to MDOS frcm the Monitor, depress J. Then begin 
the program again at step 10, above.
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13. 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.

14. S lide the "programming" switch at the upper right-hand comer of the 
PRCM/RAM III board to the LEFT.

15. Now, press the RETURN key again. This w ill begin programming of the 
PRCM. The computer must pass through the range of target addresses 256 
times. A message w ill appear on the screen showing which pass the 
machine is  currently on.

16. When programming is  complete, one of two events w ill take place. If the 
computer detects no errors in comparing the programmed PRCM without the 
o r ig in a l code, then the system w ill return to the MDOS executive or 
whichever other executive was used to ca ll the programming program. I f  
an error is  discovered however, the screen w ill show the f ir s t  address 
within the PRCM at which a verification error was found. For example, 
i f  you forgot to  s lid e  the programming switch to the le ft, then, since 
the PRCM w ill not have been programmed at a ll, the f ir s t  address w ill be 
in correct, so that the system w ill report an error at address CCOO, or 
whatever was the starting address you had sp ec if ied . After reporting 
the error, the system w ill return to the MDOS executive, so that you can 
start over.

17. When programming is  complete, immediately slid e the programming switch 
on the PRCM/RAM III board to the RIGHT. Do not postpone this.

18. Remove the programmed PRCM from socket 11. Alternately, you may use the 
PRCM without removing it. For example, you may run a checksum o f the 
PRCM 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 CCOO CFFF. (The spaces w ill occur 
automatically.) The checksum, w ill appear immediately. (If PRCM socket 
11 has been readdressed, then use the appropriate addresses.) To return 
to MDOS from the Monitor, depress J.
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2.19 WRITING A PROM PROGRAMMING PROGRAM

Although the PROM/RAM I I I  board is  supplied with a program for 
programming PROMs, th is section  explains the p r in c ip le s behind the 
program, for those wishing to write their own. The supplied program is 
listed in Section 2.21, for reference.

To program a 2708 or 2704 type EPROM, simply write the desired data to 
the loca tion s a ss ign ed  to PROM sock e t 11. The board hardware 
automatically in terprets any writing o f data to PROM socket 11 as an 
intent to program it. You do not have to program an en tire PROM. You 
may program any part o f it ,  down to blocks as short as 16 adjacent 
locations. Normally, you w ill program a ll IK of a 2708 or a ll 512 bytes 
of a 2704. Write to a ll desired addresses in sequence. After finishing 
one such cycle, repeat it, using exactly the same data. You must repeat 
th is cy c le 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 a ll 
the addresses, which is sufficiently long i f  16 or more loca tion s are 
programmed.

A good program has a comparison of the source and destination data, 
after programming the FROM is  complete.

If your system has a dynamic memory board in i t  (such as a l l  Vector 
Graphic systems shipped since about March 1, 1979), then there MUST be a 
delay loop after each byte is  written to the PRCM, so that the processor 
can r e fr e sh  memory. The delay lo op  must execu te at lea s t 128 
instructions each time i t  is  accessed. You w ill find an example of this 
at the tcp of the fourth page in the list in g  in Section 2.21.

Before executing a programming procedure, you must slide the programming 
switch on the upper right-hand comer of the board TO THE LEFT. Then, 
put the PROM to be programmed into socket 11, which is  the so ck e t 
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 
PRCM sittin g in socket 11.

A PRCM which you want to program must be e ith er new or newly erased 
using the standard ultraviolet technique.
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2.20 RE-ASSEMBLING THE PROM PROGRAMMING PROGRAM

The source code for the program is listed in Section 2.21 below. Enter 
the program using the MDOS ed itor LINEEDIT. You can assemble i t  
wherever you like, although BC00 is not suggested because M.BASIC uses 
the very top of RAM for stack. The pre-assembled v ers ion  on the 
d isk ette (under the name "PROM") is  assembled to run at 2B00, at the 
beginning of the MDOS applications area. The program is  le s s  than IK 
long.

You may modify PRCM.S before you assemble it, by using the MDOS ed itor 
LINEEDIT. One modification which may be required are the addresses in 
the la st two lines of PROM.S. You w ill have to change these i f  you 
change the jumpers on the ERCM/RAM III board which assign the address of 
the on-board RAM. After entering and modifying the program, SAVE i t  on 
diskette under the name PRCM.S. (Type NAME "PROM.S" (return) followed by 
SAVE (return) while in LINEEDIT.

To assemble PRCM.S, use the ZSM assembler. With a diskette having both 
ZSM and PRCM.S mounted in drive 0, and with MDOS in control, type ZSM 
"PROM.S" "PRaM2" "E" (return). The assembler w ill ask where you want to 
run the program. Enter the address, for example 2BOOH, that you want it  
to run at. Note that i f  the f i r s t  character is  a le tte r , i t  must be 
preceded by a 0 (zero), and the address must be followed by an H. The 
above ZSM statement w ill 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 (return). This 
type w ill allow you to execute the program simply by typing PROM2 
(return) while under MDOS.

I f  you want to put the ERCM programming program on a PROM, in order to 
have a permanent PROM programming capability, f i r s t  choose the memory 
loca tion  you want to give to this PROM, say EQ00, 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 
w ill have to load the assembled code into a d iffe ren t loca tion  before 
you can put i t  on a PROM. To do this change the type to 00 rather than 
18, by typing TYPE "PR0M2" 00 (return), after the assembly is  complete. 
This w ill allow you to type LOAD "PRGM2" 2B00 (return) a fter the MDOS 
prompt >, thus loading the code at RAM address 2B00, ready to be saved 
on a PROM.
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2.21 PROM PROGRAMMING PROGRAM LISTING

Aadr 31 52 33 54 £ Lacel Opca Operand

GOOD ****»*•*★*★*★*■* •**★★ ■»■***** ■*■*★■*
CGGU * *
3000 Hr ?roiil Programming Program *
0000 A Version 1 *
3000 * for the Prom/Ram I I I  *
GC0Q Hr Hr
3000 ■ it by Lance Lewis, *
0000 it •Vector Graphic Inc. *
0000 Hr 2Q-Jucy-?9 *
0000 HP Hr
0Q00 *★■***★*■»***** Hr ★•♦Up**
Q00Q Hr
OOQQ Hr
OGOO Hr System equates
0000 Hr
3CQ0 C0Q3 = INPUT EQU 0CG03H cha ra c te r  input CCOOC
OOQQ c o c a = OUT EQU OCCOSH ;videa driver (C09S on
OCCO *
QQQG * Defin it ions and Constants
3QQQ He
QQGQ CCL.G = U o V EQU OCCQOH ;prom address
0000 GOFF BLANK EQU qffh ;erased byte of crom
0000 QOLA = CRLr EQU ODOAH ;carr iage return Liner
OOQQ QQGA = Lf EQU OAH ; Linefeed
0000 GOOD = CR EQU CDH /carriage return
GOOD CGoO = MSB EQU 80 H ;mpst s ign i f i can t bit
3000 Hr
3000 2BGQ 3 ORIG REQ 'Program to run at?'
OGOO ORG ORIG /assemble here
23GG Hr

25 GO * Hers we go
25 QQ Hr
2SGG £5 PUSH H /save HL
2BQ1 05 PUSH D ;save OE
2502 C5 PUSH 8 ;saev 3C
2BQ3 F 5 PUSH PSW /save AF
2304 21 OD 00 LX I H,0
2BQ7 39 DAD SP ;HL=$F
2BQ8 22 03 2E SHLD STACK ;store it
2S0B 31 OC DO LXI SP,ODDOCH ; reset stack painter
28QE Hr
2SGE ID 43 20 CALL PRINT /send message
2311 20 CA 00 CRLr
2513 20 20 20 2G OT ’ Vector Graphic"
2317 2'j 20 56 65
231S :3 74  iF 72
231F 2G 47 72 61
2323 68 69 63
2327 GO GA 00 CRL 7 ;print CRLF
2329 ZG 20 30 72 OT ' Pram ? rogra.mming System'
2S2D 2 ? 60 2Q 5G
2331 ~2 6F 67 72
2335 3l 60 60 69
2339 it 67 20 53
2330 "9 73 74 65
2541 -0
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Addr 51 B2 S3 B4 E Lace I Opcc Operand

2BCA 2Q 61 54 64
2ECE 72 65 73 73
2SD2 3A
2BD3 CD 4F 2D CALL ADRS ;get source address
2BD6 DA BF 2B JC SCURCEAORS ; i f  net valid try again
2BD9 it

23 D9 CD 43 20 CALL PRINT ;send message
230C 3D QA OD CRLr
2SDE
2SDE 30 0A DO LF ; format output
2BEQ 20 20 54 75 DT " Turn an the programming enacts switch'
2BE4 72 6E 20 6F
2BE3 6E 20 74 68
23EC 55 20 7Q 72
2BF0 6F 67 72 61
23 F4 5D 6D 69 6E
28 FS 67 20 65 6E
2BFC 61 62 6C 65
2C00 20 73 77 69
2CQ4 74 63 58
2CQ7 3D OA OD CRLF
2CQ9 20 20 48 69 DTH ' Hit return to continue?'
2C0D 74 20 72 65
2C11 74 75 72 6£
2C15 20 74 6F 20
2C19 63 6F 6£ 74
2C1 0 69 6E 75 65
2C21 3F
2C22 * ' .
2C22 CD 03 CO STAT CALL INPUT ;check keyboard
2C25 CA 22 2C JZ STAT ;no character
2C28 FE OD CPI CR ; i s  i t  a return
2C2A C2 22 2C JNZ STAT ;no try again
2C2D ■k

2C2D CD 43 2D CALL PRINT
ZC3Q CD QA DD CRLF
2C32 GA OB LF
2C33 20 20 5Q 72 OT ' Programming in progress'
2C37 6F 67 72 61
2C3B 6D 6D 69 6E
2C3F 67 20 69 6£
2C43 20 70 72 6F
2C47 67 72 65 73
2C43 73
2C4C CD OA DD CRLF
2C4E 5 A 08 LF+IHSB ; stop sanding with l inefeed
2C4F it

2C4F A F XRA A ; zero
2C50 c2 02 telfVj 3TA PASS ; pass counter
2253 *
2C53 £5 SAVE PUSH H ;save source address
2C54- 35 PUSH D ; save it
2CS5 *
2 C 53 72 LOOP MOV A,K ;cet cyte from source
2C56 ‘ i STAX D ;program it to destination
2C57
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Acer 31 32 B3 34 E _abel Coed Operand

2C57 3E 64 MV I 4,100 ;aelay for dynamic memory
2 C 59 30 DELAY DCR A ; t i me JP
2c;a C2 59 2C JNZ DELAY ;keep s ta l lin g
2C5D *
2C50 23 INX H
2C5S 13 INX D ; advan ce poin tars
2C5F CD -6 2C CALL TEST ;end o f block
2C62 C2 55 2C JNZ LOOP ;no ke ep going
2C65 *
2C65 21 02 2E LX I H,PASS ;point to pass counter
2Co3 34 INR y ;256 passes
2C69 F5 PUSH PSW ; save Z flag
2CoA C5 PUSH 3 ;save end poin ter
2CoB *
2C6B CD 43 2D CALL PRINT ;send message
2C6E Q0 08 CR
2C6r 20 20 50 61 DTH ' Pass '
2C73 73 73 AO
2C76 7E MOV A,M ;get pass number
2C77 QE 00 MV I C,Q ;c lea r number of d ig i t s
2C79 06 FF LDIV MV I 3,-1 ;compensate fer increment
2C73 G4 OIV INR 3 ;in cre ment quotient
2C7C 06 OA SUI 10 ;subtr act 10 tram dividend
2C7E 02 7S 2C JNC OIV ;can more be subtracted
2Ca1 C6 3A ADI lO+'Q* ;adjus t remainder 0 to 9 ASCII
2CS3 F5 PUSH PSW ;add t o l i s t  of remainders
2CS4 ac INR c ;one raore d ig it
2C33 73 MOV A,3 ;prepa re for next d iv is ion
2CB6 87 ORA A ;was quotien t zero
2CS7 C2 79 2C JNZ LDIV ;mcre to come
2CSA FI LOUT POP PSW ;get a remainder
2c2o CD 03 CO CALL OUT ;print it
2C2E 00 DCR ru ;out of d ig i t s
2C£F C2 3A 2C JNZ LOUT ;no th en keep prin tin g
2C92 *

2C92 Cl POP 3 ;resto re and
2C93 FI POP PSW ;resto re Z fla g
2C94 D1 POP D ;restd re start address
2C95 £1 POP H ;re sto re HL
2C96 C2 53 2C JNZ SAVE ;mo re passes to come
2C99 ir

2C99 U VERIFY LDAX D ;get byte from prom
2C9A 3E CMP M ; is  it the same
■2C93 C2 FC 2C JNZ VERIFYERR Fprint error
2C9E 23 INX H
2C9F 13 INX D ;aavan ce poin ters
2CA0 CD -6 2C CALL TEST ;end of buock
2CA3 C2 99 2C JNZ ■ VERIFY ;stiLL more tb cast
2CAo
2CA6 CD ■-3 2D CALL PRINT
2CA9 QD DS CR
cC A A 20 20 4E 6F DT 1 No errors detecte d'
2CAE 20 65 72 72
2CS2 6F 72 73 20
2CE5 64 65 74 55
2C3A 63 74 65 54
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Acar 81 32 S3 84 E uaDe I Oped Operand

2C3E QD 3A DD CRLF+MSB
2CC0 *
2CCQ CD 43 2D END CALL PRINT
2CC3 2Q 20 54 75 DT " Turn o f f the programming enable switch
2CC7 72 6E 20 6F
2CC3 66 66 20 74
2CCF 68 65 20 70
2 C 0 3 72 6F 67 72
2CD7 61 6D 60 69
2cd9 6E 67 20 65
2C3F 6E 61 62 6C
2CE3 65 2Q 73 77
2CE7 69 74 63 68
2CEB 0D 3A DD CRLF+MSB
2C£D *
2CHD 2A 03 2e LHLD STACK ;re tr iev e  SP
2CFQ F9 SPHL ;mcve it back
2CF1 FI POP PSW ;res tore  r e g i s t e r s
2CF2 Cl POP 8
2C F3 D1 POP D
2CF4 El POP H
2CFS C5 RET ; by e-by e
2CF6 *
2CF6 78 TEST MOV A ,8 ;get end byte
2CF? 8A CMP D ;same as start
2CF8 CD RNZ ;no then return
2CF9 79 MOV A,C
2CFA 88 CMP E ;low half same
2CFB C9 RET ;return with Z flag
2CFC *
2C FC CD 43 2D VERIFY ERR CALL PRINT
2CFF QD DS CR
20CO 3F 20 76 65 DTH '? v e r i f i c a t ion  error at '
2DQ4 72 69 66 69
2008 63 61 74 69
2DCC 6F 6£ 20 65
2D1G 72 72 6F 72
2D 14 20 61 74 AQ
2D13 EB XCHG
2D19 CD E3 2D CALL HEX ;print hex address
2D1C CD 43 2D CALL PRINT
2D1F QD 3A DD CRLF+MSB
2 D21 C3 CO 2C J IMP END
2D24 ★
2024 7C RANGERR MOV A,H ;get high address
2025 FE cc CPI PROM/256 ;v=lid address
2027 DA 2E 2d J c 3ANGEMES ;no print message
2D2A FE DC CPI PROM/256+4 ;va l id  address
202C 3F CMC ■ ;ccmpensate
2D2D DO RNC ;return with C in question
202= CD 43 2D 3ANGEME5 CALL PRINT
2031 3F 2Q 6F 75 DT '? out af r ange'
2035 74 20 6F 66
2039 20 72 61 6£
2 03D 67 65
2D3F QD 2A DD CRLF+MSB

2-22 Rev. 1-1—B 6/13/80



PRQM/RAM III Board Users Manual

Aaar 31 82 53 84 £ Lacel Qpcc Operand
2041 37 STC ;set error Flag
2042 :9 SET
2043 ★
2043 =3 PRINT XTHL ;save HL get SP
2044 7c LPRINT MOV A,M ;get character
2045 CD 08 CO CALL OUT /print it
2 DAS 77 INX H /advance pointer
2049 37 ORA A /is MSa set
204A .-2 44 20 JP LPRINT /keep sending
2040 33 XTHL /restore HL and adjusted
204c C9 RET
2D4f *
204F 21 QO 30 AOSS LXI h,o /zero value
2052 CO 03 CO LADRS CALL INPUT /get character
2DS5 CA 52 20 JZ LADRS /is it  there
2053 CO 08 CO CALL OUT /print it
2058 cc 0D CPI CR /was it a return
2050 C3 sz /thats it
2055 06 30 SHI ’O’ /reduce to  hex
206G DA 78 20 JC INVAL /invalid entry
2063 "5 OA CPI 10 /aloha character
2065 OA 72 2D JC SA8
2068 06 07 SUI 7 /alpha bias
2D6A OA 7B 20 JC INVAL /bad character
2060 sc 10 CPI 16 /number put pf range
2D6F 32 78 20 JNC INVAL
2072 29 SA3 OAO H /multiply address by 16
2073 29 DAD H
2074 29 OAO H
2075 29 OAO H
2076 35 AOO L /combine nev value
2D77 6F MOV L,A
2073 C3 52 20 JMP LADRS /keep going
2078 *
2078 CD 43 20 INVAL CALL PRINT
2D7E 20 OA 00 CRLF
2080 3F 20 69 65 o r ’? invalid respon se'
2084 76' 61 6C 69
2088 64 20 72 65
2D8C 73 70 6F 65
2090 73 65
2092 20 3A DO CRLF+MS8
2094 37 STC /set error fla g
2095 :9 RET
2096 #
2096 7Q MOO MOV A,L /get Law byte
2097 *6 Of AMI QFH /mask ;.au nibble
2099 C3 SZ' / if  zero fine
209A CO 43 20 CALL PRINT
2090 3? 20 62 61 OT '? cad beundery address'
20A1 64 20 62 6F
2DA5 75 65 64 65
2DA9 72 79 20 61
20A0 24 64 72 65
2081 '3 73
2083 30 3A DO CRL.-7MS8
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Acrir 31 32 E3 B4 E Label Oped Operand

2 DS5 37 ETC ;se t error f la g
2 D86 C9 SET
2D87 *
2D87 CD 43 2D BADPSOM CALL PRINT
2 DBA 3 = 20 73 7Q DT '? sp e c i f i e d portion of prom is not erased'
ZD9E 65 63 69 66
2 DC2 69 65 64 20
2 DC6 7G 6F 72 74
2 OCA 6? 6F 6 E 20
2DCE 6F 66 20 70
2DD2 72 6F 60 20
2 DD6 69 73 20 6E
2 DOA 6F 74 20 65
2DDE 72 61 73 65
2DE2 64
2DE3 QD 8A DO CRLF+MS8
20ES C3 BE 23 JMP RESTORE ;continue and restore reg is t e r s
2 DE8 *
2DE8 7C HEX MOV A,H ; f i r s t  the high byte
2DE9 CD ED 2D CALL BYTE ;print hex byte
2 DEC 7D MOV A,L ;naw the law byte
2 DED *
2DED CD FG 2D BYTE CALL NIBBLE ;print nibble
2DF0 *
2DFQ OF NIBBLE SBC ;swap nibbles
2 C FI GF SRC
2DF2 OF RRC
2DF3 OF RRC
2DF4 c; PUSH PSW ;save A
2DFS £6 QF ANI QFH ;mask high nibble
2DF7 C6 9Q ADI 90H ;super short-cut
2 D F9 27 DAA ;technipue for converting
2DFA CE 40 ACI 40 H ;binary to ASCII
2DFC 27 DAA f a I a NB
2DF0 CD 08 CO CALL OUT ;print it
2 EGG FI POP PSW ;res tor e  A
2=01 C9 RET
2=02 *
2=02 PASS DS 1
2EQ3 STACK OS 1
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III. THEORY OF OPERATION

3.1 ADDRESSING

Address input lines AO to A9 are buffered in line receivers U13 and U14. 
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 U8 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 IK block of on-board RAM, or one of the three IK segments which are not used on this 
board.

Address input lin e s A13 to A15 are used to enable one or the other 
decoder. Jumper Areas E and F determine which s p e c i f ic  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 
lo g ic  low "0".) Which decoder is  enabled by which line depends on the 
jumpering in Area G. Jumper Area G can be used to switch the memory 
blocks thus assigned to each decoder.

Inversion of the on-board PROM and scratchpad memory address within 
block B may be accomplished by changing the jumper in Area J. This 
jumper determines whether or not the A12 address lin e  is  inverted by 
Ull-4 before being used by decoder U9.

Selection of which IK segment of the memory space w ill be assigned to 
the on-board RAM and which three IK segments w ill be returned 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 lin e drivers to the high impedence sta te. Therefore, the three 
outputs of U9 which are connected to the inputs to U10-12 cause output 
from th is board to be inhibited when one of the corresponding addresses 
appear on the address bus. Likewise, whichever U9 output is  tied to the 
CE input to the RAM w ill enable the on-board RAM when that address 
appears.
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3.2 DATA INPOT/QUTPUT

The DO lines from the S-1QQ bus contain data from the CPU to the memory, 
RAM is contained in two 2114 chips (Ul and U2). Ul contains the low 
four data bits in each location and U2 the high four bits. Thus DOO to 
D03 are tied to the data pins of Ul and D04 to D07 to the data pins of 
U2. These data bus lin e s are also tied in parallel to the eight data 
lines of each IK byte PRCM 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  p o ss ib le  since a l l  data outputs on the chips are 
tri-state.

3.3 CONTROL SIGNALS

U15 bu ffers the data lin es inputting to the board. This buffer is  
enabled so long as U5-10 is low, which is  true i f  U4-11 is  high, which 
is true if  either the on-board RAM is being written to or i f  PRCM socket 
11 is being written to. This log ic is accomplished as follows. U4-6 is
the NAND of MWRITE and the inverted (active high at U5-4) chip se lect 
for PROM socket 11, so that U4-6 is  low i f  both PROM socket 11 i s  
se lected  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 i s  low i f  
both RAM is  se lected  and MWRITE is active. Since U4-11 is the NAND of 
U4-6 and U20-6, U4-11 w ill be high i f  either U4-6 or U20-6 is  low.

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 i f  there is  another source of MWRITE in the system), or i t  can 
be generated from SOOT and EWR 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 se lect (inverted to active 
high at U5-13), giving the RD/WR signal for RAM. Why is this necessary, 
sin ce the signals are combined within the 2114? It is  not necessary in 
order to generate RD/WR, but to enable the data bus input driver U15, as 
exlained above, we needed external active low signals specifica lly  for 
writing to RAM and to PRCM. Rather than putting another inverter on the 
board, the same signa l i s  used for RD/WR to RAM. A low on RD/WR puts 
the chip in the write mode. Data on lines DOO to D07 w ill 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 i t  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 lo g ic  NAND function of numerous 
sign a ls. 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 memory read is  to be 
executed. SMEMR is inverted at Ull-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 IK memory blocks, the chosen 
chip s e le c t  lin e s 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 Ull-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 la st input to U19-6 is  PDBIN. When this signal 
is  high i t  in d ica te s  that the DI l in e s  are in the input mode. 
Therefore, when a ll four inputs are high, indicating on board memory can 
be read, U19-6 w ill go low, thus enabling the data output buffers U16 
and U17.

The power 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 th is board, assuming the other boards are so wired. The power 
on/reset feature is  provided by an RS flip-flop in U20, with the POC or 
PRESET lin e from the bus connected to the se t 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 lew, thus 
enabling U8 or U9, depending on the jumper in Area G. Since the address 
on the bus w ill be 0000, this causes the processor to execute the f ir s t  
instruction in the enabled 8K block. If this instruction is  a jump to 
the next in stru ction  in the same block, then when that instruction is 
decoded causing a low at U10-8 and hence at U20-13, the f l ip - f l ip  w ill 
reset and cancel the FHANTCM signal.

The PRDY signal can be tied to the WAIT input by jumpering Area K. I f  
so, the PRDY driver is  enabled whenever this board is addressed and the 
processor is  not doing I/O (determined by U19 pins 9, 10, 12 and 13.) 
WAIT is  low at this time, thus PRDY goes low, putting the processor in a 
wait state. This makes WAIT go high, so that when the 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 th is lo g ic ;  a 
wait state w ill 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 
b oa rd s. This oth er 3K may be a fun ction  such as video or disk 
controller, which should not have a wait state.
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When the pulse is  over and the wait lin e is  re leased, the CPU is  
released to increment the address and program the next byte.

3.5 POWER SUPPLIES

Power fo r th is board is  obtained from the unregulated +8V and plus or 
minus 18V supplies 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 f i l t e r in g  on a l l  power lin e s is  accomplished by 
m u lt ip le  e l e c t r o l y t i c  capa c ito rs for each supply voltage. This 
filter in g insures stable noise free operation of the board. Capacitors 
are a lso  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 sw itch ing v o lta g e  re gu la to r  in a low-power step-up 
configuration, using a 1 mH coil.
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FIGURE 2

RAM
DISK (ON DISK CQNT 
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FIGURE 3

BD) EPROM
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