INDUSTRIAL

MICRO MODEL 282 16K BYTE STATIC RAM MEMORY BOARD

SYSTEMS

The 282 board is fully STATIC and fully BUFFERED and uses 2114 type nenory
|.C's. The boards are supplied fully tested and burned-in at 70° under
di agnostic test to insure reliable operations.

FEATURES

1. Mnory Minagérrent. (n board nenory nanagenent system

2. ROM@npatibility. Logic provided to de-activate a portion
of nenory if ROMis used. A "PhantomLine" is also provided
for systens using this feature.

3. Font Panel Independent. Logic provided for conpatibility wth
or WthOUt front panels. No front panel nodifications are
requi red.

GPT1 ON SELECTION

Al option jacks are clearly labeled. Wth the connector edge of the board
toward the viewer, the jacks are located on the right edge and bottomedge of
the board. (ptions are selected by placing shunts (provided) on the jacks.
Spare shunts nay be left on the board for future use in the event that changes
are nade in the sel ected options.

VEMCORY ADDRESS SH ECTI ON

A singl e shunt nust be placed on the nenory address (MBMADD) jack |ocated
at the top right corner of the board. Four positions, labeled O, 1, 2, 3,
correspond to the four possible address ranges for the 16K bl ock of nenory.

Shunt Position Menory Addresses (HEX
0 0000 — 3FF
1 4000 — 7HF
2 8000 — BFFF
3 CO00 — HH

FRONT PANEL GPT1 ON

A single shunt nust be placed on the front panel option jack (J2) located to
the left of the nenory address jack. Two positions are possible, the PR
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FRONT PANEL CPTI N (Gonti nued)

position for use wth systens not having front panel s and the MAR position
for systens wth front panels. Wen in the PAR positions, the nemory wite
strobe is derived fromthe 'Processor Wite" signal (Fn 77 on the Bus) .
Wen in the MR position, the "Mnory Wite" signal (Rn 68 on the Bus) is
used to generate a wite strobe.

Caution. (n sone systens not having front panels, the processor board gen-
erates a 'Menory Wite" signal and in this case, the MAR position should be
used. e.g. (Apha-Mcro).

ROM GOMPATIT Bl LI TY GPTI ONS

9

(h systens using ROM's, the RN\/InenDry w th correspondi ng addressing nust be
desel ected when operating in ROM  Two systens are currently popul ar -

A "Bootstrap® ROMs used to |n|t|aJIy | oad the mam)ry and
not used thereafter.

B. "Dedicated" RCMs which per rranently use sone portion of
t he addr essabl e 64K

Sone "Bootstrap” RCOMs have been inplenented using a "PhantomLine" (Fn 67
on the Bus). Wien the ROMis active, the "PhantomLine" is held lowby the
ROM and provides a signal which is used to desel ect RAMnenory.

"Dedi cated” ROMs could, but often do not provide a PhantomLine Sgnal. In

this case, that portion of the RAMnenory corresponding to the ROMnenory nust
be permanent|ly disabled. The 282 board is conpatible wth either "Bootstrap"
or "Dedicated' ROW.

PHANTOM LI NE CPTI ON

Located on the right edge of the board, directly below the MEMADD jack, is
jack JI. Pacing a shunt on the "PH' position, second fromthe right, enables
the PhantomLine Qotion. The rightnost position [abeled "SP' for spare is
provided for storing the shunt if the PhantomLine otion is not used.

[CED GATED ROM CPTI QNS

Jacks J4 and J5 are used to disable the portion of the nenory board whi ch con-
flicts wth DEOCATED ROMB.  The user nay disable from1l to 15K bytes of nenory
in 1K increnents starting fromeither end of the nenory addressing or you nay-
disable a 1K bl ock of nenory anywhere wthin the nenory.

Jack J4 has four positions, labeled 8, 4, 2, 1. These positions are used to
select either the anount of nenory to be disabled or the location of a 1K
bl ock within the nmenory dependi ng upon the jack J5 shunt position.

Jack J5 has four positions, labeled O, 1, 2, and SP. The first three are used
to select whether disabling is to be done fromthe top (high addresses), the
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DEDI CATED ROM CPTI QNS ( Gont i nued)

center (1K bl ock), or the bottom (|l ow addresses), respectively. The SP position
IS a spare position for shunt storage.

As shipped, the board is configured to use' all of nenory wth nothing disabl ed.
The followng table shows how to position the shunts to disable any portion of
menory. :

O SABLED ADDRESS TABLE

J4 o) ; J5 J5

8 -4-~-2-1 (HEX) Shunt on "0" Shunt on "1" Shunt on "2"
¥ X X X F 0400 - 3FFF 0000 - O3FF : None

X X X 0 E 0800 - 3FFF 0400 - O7FF 0000 - O3FF
X X 0 X D 0CC0 - 3FFF 0800 - OBFF . 000C - O7FF
X X 0 0 C 1000 - 3FFF 0C00 - QFFF 0000 - OBFF
X 8 X X B 1400 - 3FFF 1000 - 13FF 0000 - OFFF
X 0 X 0 A 1800 - 3FFF 1400. - 17FF 0000 - 13FF
X 0 0 X 9 1C00 - 3FFF 1800 - 1BFF C000 - 17FF
X N 0 0 8 2000 - 3FFT 1C00 - 1FFF 0000 - 1RFF
0 X X X 7 2400 - 3I'TF 2000 - 23FF 0000 - 1FTF
0 X X 0 6 2800 - 3IFF 2400 - 27FF 0000 - 23rF
8- X D % 5 2C00 - 3FFF 2800 - 2BFF 0000 - 27FF
g X 0 0 4 3000 - 3FFF 2C00 - 2FFF 0000 - 2BFF
0 g X X 3 3400 ~ 3IFF 3000 - 33rF 0000 - 2FFF
0 0 X 0 i 3800 - 3FFF 3400 - 37FF 0000 - 33FF
0 0 0 X 1 3C00 - 3FFF 3800 - 3BFF 0000 - 37FF
0 0 0 0 0 None 3C00 - 3FFF 0000 - 3BFF

X = Shunt 0 = Shunt Gf

Addresses shown are for the first 16K portion of RAM For the second 16K
portion, add hex '4000 to addresses, for the third 16K portion add hex ‘8000,
and for the fourth 16K portion add hex '@00" to addresses.

MEMORY VANAGEMENT CPTI ONS

Menory Managenent provides a powerful tool, to expand the working RAMnenory to
greater than 64K bytes. Theoretically, the nenory may be expanded to 4096K
bytes (i.e. 4,194,304 bytes, large enough?). Mrnory nanagenent can be used on
systens of less than 64K Fundanentally, this systemprovides a neans of having
nore than one nenory wth the sane addressing.

Each nenory board nay be mapped "ON' or "CFF' via an output comnmand to a user
selected address. Bt O of the output word is used to enabl e or disable the
board. A "one" bit enables the board, a "zero" disables the board. The user
may interrogate the status of the board by doing an input fromthe same address.
Again, bit O of the input word indicates the status; "one" indicates enabl ed,
zero indicates disabled.
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MEMORY MANAGRJ1ENT |/ O ADDRESS NG

Four jacks are located along the bottomof the board. Sarting fromthe |eft,
theK are labeled ADDR 7-6, ADDR 5-4, ADCR 3-2, and ADDR 1-0. Each of these

jacks is labeled O, 1, 2, 3wththe "0" positionat the top and the "3" position
at the bottom ‘

The I/Oaddress is selected by placing the shunts horizontally on the jacks to
nmake up the desired |/O address. For exanple, if we wanted to define 1/0
address 7E this woul d correspond to the fol |l ow ng:

ADDR 7-6 = 1
ADCR 5-4 = 3
ADCR 3-2 = 3
- ADDR 1-0 = 2

|/Oaddress 00 is 0000, and I/O address FF is 3333.

To disable this feature, that is, to confi gu'r.e the board so that no I/0 address

| s decoded, sinply renove any one shunt. Wen shi OPped, the 1/0O address shunt on

}/thé]éR 1-0 jack is stored on the SP of jack J5 disabling the nenory nanagenent
addr ess.

MEMORY VANAGEMENT | N T ALI ZE QPTI ON

Wen power is first applied or after "RESET', nore than one board |ocated at the
sane address coul d be mstakenly enabled. To control this situation, the |eft-
nost two positions of the Jl (J):?jck are used to determne whether the board is
initially selected "ON' 'or "COH'.

M acing the shunt on the |eftnost position, |abeled "GFF', causes the board to
be initialized off. nversely, placing the shunt on the "ON' position causes
the board to be initialized on.

As 3hi pped, the board is selected ON and nust be ON unl ess nenory nanagenent is
used. - .

PONMR ON O_EAR CPTI ON

The "Power On dear” line (Hn 99 on Bus) should be "pulled up" on all systens,
and is to our know edge. In the unli keI?/ event that a nanufacturer has not pro-
vided a "Power on Qear" signal wth "pull-up", a junper should be installed
across the top two pads of the J3 jack location (Note: No jack or shunt is pro-
vided. J3 is located to the left of J5).

If it is desired to disable the reset signal and initialize only wth "Power On
Qear", the vertical trace between the |eftnost two pads of J3 should be cut and
the junper installed across the top two pads.

Nornal |y, no changes are needed or desired on J3.
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SUMVARY

Now that you have read this description we reconmend strongly that all of your
users read it conpletely before using the board and retain it for future refer-
ence. V% hope that the added features of this board will provide the user wth
the flexibility and power he wants w t hout undue conpl exity.

The 282 board has been careful |y designed and uses the best of conponents, in
eluding a UL listed printed circuit board and gl ass encapsul ated de- coupling
capacitors. The board is built and tested to industria standards and can be
expected to provide long trouble free service.
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INDUSTRIAL

MICRO MODEL 370 32K STATIC RAM MEMORY BOARD

SYSTEMS

The 370 static RAM board is fully STATIC and fully BUFFERED using 4K X 1 nenory iCs. The
boards are supplied after being tested and burned in at 70° C under diagnostic test to in-
sure reliable operations.

The 370 nenory board provides 32K bytes of nenory organized into 8 continuous blocks of 4K
bytes each. Each 4K block may be individually turned "Q" or "CGf" to provide full mapping
capabilities for use in systens utilizing nenory managenent.

The 370 provides a "Phantom Line" for use in systens with ROMnenories which utilize
this feature. The user nay al so select the Processor Wite (PR signal or the Menory
Wite (MR signal as the data strobe for storing data providing for full conpatibility
with "IMA" front panels. _

The starting address of a 370 board nay be located at any 4K boundary for full conpatibility
with systens using 4K 8K or 16K byte nemory boards.

QONH AR NG THE 370 BOARD

starting Address

The starting address of the nmenory board is determned by the placenment of shunts on jack
J4 located in the lower right hand corner of the board. Shunts placed of J4 make up the
first (nost significant) HEX digit of the board' s starting address. A shunt corresponds
to a "one", and no shunt corresponds to a "zero". This provides for HEX starting addresses
0000, 1000, 2000, . .. Fo00.

|/O Sel ection

Jack J2, located in the lower right hand corner of the board, is used to select the 1/0
address to be used for nmenory mapping. The jack is |abeled for the M6 (nost significant)
and LS (least significant) halves of the I/O address. The 8 positions of J2 correspond
to the 8 bits of the I/O address. A shunt corresponds to a "one"; no shunt corresponds
to a "zero". Thus up to 256 uni que addresses are possi bl e.

1/0 Address Enabl e

The left nost position of jack J3, located in the lower right hand corner of the board, is
used to Enable or Disable the I/O address. |If nenory mapping is to be used, the feature
may be enabled by placing a shunt on J3. If a shunt is on J3, the 370 board will respond to
the I/O address sel ected by the J2 shunt placenents causing the nmenory board's addresses 1
to be mapped to the range corresponding to the starting address as determned by the shunt
pl acenents on J4.

Menmory Map Control and Initializing O

The nenory map register is an eight bit register that controls the "ONG-F' state of the
ei ght 4K bl ocks of the nenory board. Bit 0 controls the "0" block, bit 1 the next bl ock -
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Menory Map Control and Initializing On (Continued)

* and so on. Thus for a board with a starting address selected on jack J4 of 0000, the
map register bits control the address bl ocks as follows: :

MEMORY  ADDRESSES

0000- O+

1000- 1FFF

2000- 2FHF ' a
3000- 3F+ '

4000- 4H+

5000- SH+

6000- 6HF

7000- 7TH+F

\JCD(J'I-hc;ol\.)l—‘ol%|

To "RESET" or "POMR ON (LEAR' signals clear the contents of the nenory map register.

The exception to this occurs if a shunt is placed on the INT position of jack JI; in this
case upon the occurrence of "RESET or "POMR ON CLEAR', the effect is as though all 1's
(hexadecinmal 'H*) were output to the nenory map register initializing the entire board to
the "ON' state. The INT feature sinply provides a neans of forcing a board Fully "QN'

at systemstartup. |If nenory mapping is used and nore than one board in the systemis set
for the same address range, it is obvious that at nost one of the boards can have a shunt
on the INT position of jack JI. After systemstart-up, the INT feature is overridden

by the first map command received by the board and the contents of the nmenory map register
assurme control of the "OVCFF' states of the 4K bl ocks on the nenory board.

PWR MAR

This selection is made on jack JI, located in the lower |eft hand portion of the board.
(ne shunt should be placed on either PAR to select Processor Wite or MAR to sel ect Menory
Wite. Systens with front consoles (eg. IMSA) should use MAR  Caution - Install only
one shunt - never both PR & MR

Phant om

-"The Phantom Line (for systems using ROMwith this feature) is enabled by placing a shunt
on the PHpins on jack JI. If this feature is not used, it is recormended that this shunt
not be installed

Each of the conponents on this board has been selected after careful evaluation of several
suppliers. Every attenpt has been nmade to assure a high quality product manufactured to
industrial standards. Pre-shipnent testing and quality assurance procedures for the
Industrial Mcro Systems products calls for rigorous testing for shorts, opens, socket

and | C problens. Subsequent to this testing the boards are subjected to dynamc "burn-
in" testing at a tenperature of 70° C The gold contact nmaterial on the edge connector is
| ated over a nickel base to provide a high quality oxide free contact. Contact |ubricants
shoul d not be used. '

We strongly recommend that power be renoved froma systemwhile plugging or unplugging
menory boards. Renenber to allow sufficient tine for the power supplies to discharge.

Now that you have read this description of the Industrial Mcro System 370 32K byte nenory
board, please nake certain that anyone who will be using the board does the same. Happy
pr ogr anm ng!
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CONFIGURING THE 440 1/0 BOARD

To Use a 2732 4K x 8 PROM:
JD JE JF
o 4 Shunt JD 2-3
0 0 1 o0 o 3 Shunt JE 2-3
1 o0 o3 1 2 3 No shunts at JF
2 o o 4 Remove shunts A10 and A1l at JG
o 2 '
JG
Al15 1 o o 14
Al4 2 o——0 13
Al3 3 o——o0 12
Al2 4 o o 11
All 5 o o 10
Al0 6 o o 9
RE 7 o———o0 8
EPROM Address Select (Pad JG)
JG
AlS5 1 o o 14 Shunt OFF =1 Shunt ON =0
Al4 2 o o 13
Al13 3 o o 12 All Shunts OFF = EPROM Starting Address X' FC00'
Al2 4 o o 11
All 5 o o 10 All Shunts ON = EPROM Starting Address X' 0000’
Al10 6 o o9
RE 7 o o 8
EPROM Enable (RE at Pad JG)
JG
AlS5 1 o o 14 Shunt OFF "RE" = EPROM Disabled
Al4 2 o o 13
Al13 3 o o 12 Shunt ON "RE" = EPROM Enabled
Al2 4 o o 11
All 5 o o 10 '
Al0 6 o o 9 VH [ { [,
RE 7 o—o0 8
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CONFIGURING THE 440 1/0 BOARD

ROM SELECT (PADS JD, JE, JF, JG)

Any connections made by etch which are not defined in the following diegrams should be cut.

To Use a 2708 1K x 8 EPROM:
JD JE JF
o 4 Shunt JD 1-3
0—0 O 1 o0 o3 Shunt JE 1-2
1 o0 o3 123 | l Shunt  JF 1-2
2 o 4 Shunt JF 34
o 2 Shunt all horizontally at JG
JG
Al 1 o——o0 14
Al4 2 o o 13
Al3 3 o o 12
Al2 4 o o 11
All 5 o o 10
Al10 6 o o 9
RE 7 o——o0 8
. //H__‘
o Use a 2716 2K x 8 EPROM: e
JD JE . JF
o 4 Shunt JD 3-4
l o 0o 1o0 o3 Shunt JE 2-3
1 o0 3 1 2 3 Shunt JF 3-4
2 o o 4 Remove shunt A10 at JG
o 2
JG
AlS 1 o o 14
Al4 2 o o 13
Al3 3 o o 12
Al2 4 o o 11
All 5 o o 10
Al10 6 o o 9
RE 70 o 8
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