CROMEMCO 16 KPR ROM INSTRUCTION MANUAL

CROMEMCO, INC.
2400 Charleston Road

Mountain View, CA 94043
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1.0 INTRODUCTION

The Cromemco 16KPR EPROM memory board provides space for
16 2708 type 1024-byte erasable PROM memofy devices, giving the
user 16K of PROM density on one convenient card. The card can
also be used with 2708 compatible ROM memory ICs, such as the
2308.

Like other Cromemco memory components, the 16KPR will oper-
ate at 2 or 4 MHz (user-selectable), without wait states, in Fhe
usual sequential addressing class of operation.

The 16KPR includes Cromemco's Address Anticipation cir—
cuitry, which allows virtually full speed operation at 4 MHz.
The 16 KPR also has Memory Bank Select, a feature that allowus
expansion of memory space beyond BUK bytesl fWith bank select;
memory space may be organized into 8 bankszﬁflsuk bytes each.
Direct Memory Access Override is another Feature of the 16KPR
thatiallows a DMA transfer to take place between any addresses
in memory without regard to residence in a particular memory
bank.

The 16KPR.provides ideal EPROM support for thé Cromemco.

Z~80 CPU card, and is also compatible with any S-100 bus computer.



2.0 INITIAL SWITCH AND JUMPER SETUP

2.1 Logical Address Block Select

The 16KPR may be mapped to any of four blocks of address
space within any combination of eight memory banks. The Block
Select switches are switches 1 and 2 located in the extreme up-
per right-hand corner of the card. These two switches encode
and control address bits A15-Ail4 respectively. Setting a switch
UP enables the board to respond to a high logic level in that
address bit. Table I summarizes the switching data for each

block in memory.

Table I. 16KPR Block Addresses

Starting Address Ending Address

16K Block  Switch 132 Hexadecimal ' Decimal
1 0,0 0000  3FFF 0 16383
2 0,1 4000  7FFF 16384 32767
3 R 8000  BFFF 32768 u9151
m 1,1 CO000  FFFF 49152 65535

2.2 Hemory Bank Mapping Select
With Croﬁemco'é unique, software;controlied; Membry Bénk
Select, tﬁe 16KPR may bé mappea to any of 8 levéls of SHK_meﬁory :
space. The 8-place DIP switch in the upper right—hgnd corner of
the card controls bank selection.

On power—up, the active wmemory bank is Bank @. Only memory .
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2.3

2.4

boards mapped to this bank are active immediately after power-up.

At this peint, any bank or banks may be selected through software
control by addressing I/0 port 4WOH which iz dedicated to this
function. The 8 bits output from port 4OH enables or disables

the corresponding bank in memory. A set bit 1" in the corresponding
bit position will enable the memory bank. A reset bit "0" will

disable it.

Direct Memory Access Override

The 16KPR also features Direct Memory Access Override, a circuit
which allows memory blocks with identical or overlapping addresses re-

giding in different memory:banks to be available for DMA transfer.

Switches 3 and 4 in the 4-place DIP switch in the extreme upper right-

“hand corner contrel these functions.

Switch 4, when in the UP position, enables the DMA Override for
this block. When DOWN, the DMA Override is disabled. Switch 3, when
in the UP position, locks out the block during DMA tpénsfer. When in
the DOWN positionm, switch 3 makes the block accessible to DMA regard-
less of whether it resides in the.currently active memory bank.. (See

Memory Bank Mapping Select for further details.)

Board Disable

When the Board Disable jumper is inserted, the 16KPR will go into

a disabled state at POWER-ON-CLEAR or RESET. In this disabled state,

- the memory may not be written to or read from. The Bank Select Port

must be used to enable the board. This jumper is used when several
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boards occupy the same logical address (in different memory banks)

or for bootstrap arrangements. Normally this jumper is not inserted.

Bank Select Enable
When the Bank Select Enable jumper is inserted, the Bank Select
Port becomes operational. With the jﬁmper out, "the board will ignore

the output to the Bank Select Port.

Wait Disable

If the 16KPR is used with a 2 MHz, 80BO system, no'wéit states
are pequired and the Wait Disable jumper should be inserted. This
disables an occasional wait state during stack operations. Do not

insevrt this jumper"when using a Cromemco ZPU. The 16KPR senses the

2/4 MHz line and automatically disables wait sfates for 2 MHz opération.

Block Disable

if the user wishes, the 16K of EPROM on the 16KPR. card can be

split in half and eitber the upper or lower 8K of memory may.be.

. disabled. This allows the user to tailor the amount of EPROM residing

at a particular address in System'memory;

There are two user-selectable jumpers:on the card; one to dis-
able the upper 8K of'PROM'and thé other for the lower 8K. If'the
jumper is inserfed in the upper block diéabie_(Dl'oﬁ'thé QChemétic),
the Bk'of PROM will reside at the address pfograﬁméd'by the Logical

Address Block Select. For example, if the 16K block:mappéd.to 800p

T
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(32K} had its upper block disabled, the remaining 8K would occcupy

memory addresses BQGG to AP@G (32-40K).

ASSEMBLY DATA

Assembly Instructions

The 16KPR is a state-of-the-art memory board designed tc use the
1024-byte ultraviolet-erasable 2708 EPROM operating at 4 MHz. In
assembly, the uéer should keep in mind the fine tolerances necessary
for top performance_and assemble the card with great care.

As with any construction of an electronic component, only a high-

quality, rosin-core solder should be used, along with a'fine—tipped

low-wattage soldering iron. Do not neglect to perform thelpértinént
tests to assure that values are within their proper limits. The 18KPR

is a high-quality memory device which, with proper care, will provide

years of performance. While working on this card, keep in mind that

prevention is easier than troubleshooting.

. Examine the_parts side of the board. As can be_séen, a parts
legend has been printed on this side.. The integrated circuit chips
(IC's) are oriented vertically, with PIN 1 being the square pin hole
at the top_lef{ corner. Be_sgre to note all orientation data on the
parts legend. There are four small jumper locations whiqh_can be
enabled by soldering a small bit of wire between.the poles marked with

a white line between them. The PROM Block Disable jumpers are marked

with the parts legend "DISABLE ROMS 0-7" and "DISABLE ROMS 8-15". The

jumper holes are located directly below diodeé D1 and D2 in the lower-
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‘middle part of the board under socket IC15. The Bank Select Enable
jumpers are next to IC35 in.the lowéf right-hand corner. The Wait
Disabie is directly below Bank Select Enable. The Board Disable
jumper is between IC35 and IC36.

The 16 sockets for the 2708 EPROMs are the 24-pin sockets in the

upper-middle of the card. Notice the number'printed.directly above

the socket location of the upper eight PROMS and simiiar numbers
printe& directly below thé lower PROM lbcafioné.- These"numbefs Peﬁré—
sent the starting'ad&resses'in memoxy that these PROMS will réside at
if the Block Select switches ére set to locate the 16KPR board at

0000 -- 3FFF hexadecimal. This corresponds to setting switches A15

and. Al% to the DOWN positioh. To determine the location of a given
PROM in system memory when mapping the-IBKPR to starting iocations

 other than OOOOH, 31mply add the PROM address dn the card to the 16KPR

startlng locatlon.

Turn~the board oﬁér ahd éxémine-%heﬂééldérféidé;: Céfe musf.be”

"--taken to prevent ‘solder brldges which' ‘can electrlcally connect two

clrcult traces aceldentally w1th unpredlctable results. Cromemco

 coats the 16 KPR w1th a hlgh quallty solder mask to help prevent “this

mxshap.
Agaln take care in, assembllng thlS card...If'ycu séé'a-defect
or abnormallty, stop and check the assembly data. If yoﬁ caﬁhot

1dent1fy or correct'the problem,-consult the.Cromech'Eﬁgiﬁeering-

| Department;- It is best to deal with_problems-as'théy arise.

The assembly of the 16KPR has been broken down into a number of
steps. We suggest that the builder complete each step carefﬁlly be-

fore proceeding tc the next.




Sdékets

The IC sockets should be installed first. There are three kinds

' of sockets supplied with the 16KPR: 24, 16, ahd 14 pin. Align the

notched ‘end as thé.legend describes; making sure all pins enter their
holes without'bending.under'of'breaking off. If you ha?e:a'block of
foamed, stiff'plastic, place it under the solder side and push fhe
sockets.into place from the parts side. Verify that they are seated
firmly and evenly. Solder quickly and evenly, uéing miniﬁum heat
applied to the juncfioﬁ of pin and board,. Solder a single pin of each
séckét on a vertical or horizontal liné of'sockefs. This will keep
them from falling out. The remainiﬁg_pins'cah.tﬁen be soldered in

carefully. Work'adroSS the card in a logical order..

Resisters
Next, the resistors should be installed. .Orientation of the ends

of fhese parts is not critical but the values must be accurate. Refer

. to the color éode below. Trim the resistor leads as short aé_is prac-

tical tb'kéep'the board neaf'and to'alibw_better:acéeés tofsoldering '

other parts. -.The resistor color code”istas'follows:.f

‘Resistors R1, R2, R4, R6, R8, R9, and R10 ave YELLOW-VIOLET-RED.

Resistors R3, R7, and R11 are BROWN-BLACK-RED.

Resistor R5 is RED*REDnBROWN{



Capacitors

The capacitors should be installed next. There are two types
supplied in the 16KPR kit. All but seven of the capacitors are
ceramic disk types. Orientation is not critical with thése parts.
The other seven capacitops (C9, c11, c12, €21, C22, C33, and C34)
are electrolytic tantalum capacitors. They_are marked with a +
sign at one end. This must be aligned wifh the + sign at the cor-
ﬁesponding capacitor location on the board. The capacitor will be

destroyed. if wired in reverse.

Diodes

There aﬁe two diodes in the 16KPR kit. These are mounted on the

~card, next to each other, below the socket labeled IC15. The CATHODE

end is banded and must be aligned with the banded end of the parts le-

gend diagram.

Voltage Regulators

The four Voltage Regulators may now be installed. These are

mounted on the large black metal heatsinks, two to each heatsink.

Two of the VR's will be marked 7905. These two are mqunted together
on a heatsink in .the upper rightlconner_of_the card. .When.mounting
these two devices, use the two nylon screws supplied énd_place a
small piece of orange fiim between the VR and the heatsini. Fasten
the screw down and.remember to add the hex nuts. Léave'eﬁough lead
attached so that the VR's can be easily bent down to the heatsink.

The other two VR's are listed as IC's 1 and 2. ICl is a 12 volt




device marked 7812 and IC2 is a 5 volt device marked 7805. They are
installed as pictured on the parts legend without insulating film and

with metal screws. Remember to leave adequate lead length.

Switches -

The two DIP switch packages are installed above the 7905 voltage
regulator assembiy-iﬁ the'uppef right corner. One éwitch is 8-pole
and one is 4-pole., Mount them so the switches are readable when the

S-100 bus pins are peinting down.

Final Checklist

Before inserting the actual integrated circuits into their loca-

tions on the card; take.a few minutes and check off these items.
( ) 1. Are any component leads ‘touching each other?. Check areas

where parts are packed tightly;

( ) 2. Are all sockets installed properly with each pin making

good contact? Have any pins bent under in .installation?

( } 3. Are the four voltage regulators installed in their proper

positions_(?BOS and 7812 in the uppeb left, the 7905s im
the upper right)? Did you remember the insulating film

under the 7905's?

( ) u. Are capacitors C9, C11, C12, C21, C22, €33, and C34 in

their proper locations and correctly oriented?
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{ )} 5. Are the two diodes aligned with the parts legend on the

board?

( )} 6. Check both sides of the board for excess solder that could
hide a potential solder bridge between two IC pins. If in

doubt, resolder the connection carefully.

This completes the instructions for populating your 16KPR board.

Install the ICs in their sockets fellowing the legend and parts num-

bers.

Parts List

Capacitors : Cromemco Part Number
c1-c8 .1 Disc 004-00030
9 10 uf Tantalum 00400032
c10 .1 Disec 004-00030
c11-C12 10 uf.Tantalum' 00u-00032
C13-C20 .05 Disec ' 004-00027
C21-C22 10 ‘uf Tantalim 00#-00032
C23 .1 Disc 004-00030
c2u 150 pf.DiSc 004-00011
£25-C32 .1 Disc ' 00L-00030
033-C3Y4 10 uf Tantalum 004-00032
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Resigtors Cromemco Part Number : gﬂ;

R1 u. 7K 001-00024

R2 L. 7K 001-00024
R3 1K | 001-00018

RY 4. 7K 001-00024

RS 220 . . 001-00010

R6 4. 7K 001-0002u

R7 1K _ 001-00018

RS no7K 001~00024

R 4. 7K 001-00024

R10  4.7K 001-00024

R11 1K 001-00018

Dicdes

ID1—DQ ING1s (INu148) 008-00002

IC-Sockets

16 24 pin L 017-00005

10._ 16 pin 017-00002
16 14 pin 017-00001

Integrated Circuit Chips

Ic1 7812 (3u0T-12)  012-00002
102 7805 (340T-5)  012-00001
1C3-IC10 2708 EPROM (not supplied) 011-00001
Ic11-1C12 7905 (320T-5)  012-00000
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IC13-1Cc20 2708 EPROM (not supplied)

1c21-1C23 7418193 ~ 010-00041
1C24-IC26 TULS85 - 010-00053
1C27-1C28 THLU2 010-00071
IC29 T4LS00 010-00069
1C30 THLS266 010-00037
131  THLOY 010-00074
1¢32-1C33 74367 - 010-00080
IC3u-IC35 . 74LS05 ~ 010-00065
1C36 74L30u _ 010-00066
1037 . T4LSO0 010-00069
1C38 74LS30 010-00059
1C39-ICu0 THLSOY 010-00066
ICH1-ICY2 78L048 - 010-00074
Icu3 74LS10 ~ 010-00063
ICuY _ 74LS00 | 010-00069
Icus 74LS32 | 010-00058
ICu6 THLS74 010-00055
_ Miscellaneous |
i Printed circuit board
i 8~p01e DIP_switch
1 4-pole DIP switch -
2 Wakefield heatsinks '
6 6-32 x 5/8 pan head screws, stéel
2 6-32 x 5/8 pan head écrews,’ﬁylon

-13-

011-00001



8 6-32 hex nuts ’ O

10 Augat pins
2 pieces yellow insulating film
WARRANTY

Your factory—built.lﬁKPR is warranted against defects in mat-
erials and workmanship for a period of ninety (90) days from the date
of delivery. We will replace or repair products that prove to be
defective during the warranty period provided that they are returned
to Cromemeo. No other wabraﬁty is expressed or implied. We are not
liable for consequential daméges.

Should your factory-built 16KPR fail after the warranty period,
it will be repaired, provided that it is returned to Cromeméo,‘ for a e
fixed service fee. We reserve the right to refuse to répair any pro-
duct that in our opinion has been subjected to abnormal electrical or
mechanical abuse. The service fee is currently $35 and is subject to
change without notice.

. Your assembled 16KPR kit will be repaired, provided that it is
returned to Cromemco, for a fixed service fee. We reserve the right
to refuse to repair any kit that in our opinion has not been assembled
in a workmanlike manner or has been subject to abnormal electrical or
mechanical abuse. Payment of service fee must accémpany the returned
merchandise. The service fee is currently $35 and is subject to change

without notice,
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