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Limited Warranty

Memory Merchant warrants its products to be free from defects in work-
manship and materials for a period of One (1) year from the date of
shipment/Invoice from Memory Merchant or Dealer/Agent to the original
end user. If any memory board becomes defective within the first six
(6) months from the date of shipment/Invoice, Memory Merchant will re-
place, not repair, that unit. Should any memory board become defective
after the initial six (6) month warranty period, Memory Merchant re-
serves the right to replace or repair that unit which proves to be
defective. The warranty is Void if, in the sole opinion of Memory
Merchant, the product has been subject to abuse, misuse, unauthorized
modification, Serial No. modification, or if the unit is used in any
other manner than intended. All warranties are non-transferable and
are Void if any Memory Merchant product is sold by the original end
user to any other end user.

Return Policy:

1) All defective products in question, whether purchased directly
from Memory Merchant or through a Dealer/Agent, must be returned
to Memory Merchant for repair or replacement according to the
conditions set forth in the above warranty.

2) Prior to shipping any defective product for replacement or repair,
you must receive a Return Material Authorization (RMA) number from
Memory Merchant. When requesting an RMA No., please provide the
following information: A discription of the problem with as much
detail as possible; Serial No.(s) of the unit(s); where the unit
was purchased along with the date of purchase.

3) Upon receiving an RMA No. from Memory Merchant, pack the unit(s)
along with a copy of your proof of purchase and ship it prepaid
to Memory Merchant. Items received without proof of purchase will
be returned at senders expense. The RMA No. MUST BE MARKED on the
OUTSIDE of the shipping container or it will be refused.

4) Repaired or replacement products, still in warranty, will be
shipped prepaid by UPS Surface. Customer requests for any method
of shipment other than UPS Surface will be chargeable to the Cus-
tomer. All requests for Air Freight will be shipped Collect.

5) All out of warranty products returned for repair or testing will
be assessed a minimum of $50.00 service charge. If the charge for
repair is to exceed $50.00, the customer will be notified ( For
Authorization) prior to starting the actual repair. An RMA No. is
required for out-of-warranty returns!

The foregoing warranty is in lieu of all other warranties either expressed
or implied and, in any event, is limited to product repair or replacement.

Effective 6/15/81

All prices, Terms, Specifications are subject to change without notice.
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INTRODUCTION

With the introduction of the sophisticated and powerful
microcomputer system, the demand for flexibility and cost
effective memory systems has surfaced. The Memory Merchants'
MM16K14 Static RAM board has been engineered to these
specifications and more. Not only can the MM16K14 meet all
existing memory requirements, but any, if not all, requirements
that may present themselves in the future.

The Memory Merchants MM16K14 is, without a doubt, the most
versatile board on the market today. With features like Segment
Disable, Bank Select, Extended Addressing, and Phantom there is
virtually no application where the MM16K14 could not be used.

By using the popular 2114 Static RAM array with an access time
that is guaranteed to run at 4MHZ, the MM16K14 is compatible with
all 8080, Z80, and 8085 processors. Of course, by using Static
RAM instead of Dynamic RAM, the MM16K14 allows the processor to
run at full speed without any wait states or cycle stealing.

Bank Select or Extended Addressing? You have a choice with the
Memory Merchants memory board. The Bank Select feature allows
the board to be set up at any of 256 I/O Addresses and respond to
any one of 8 data bits desired. The Extended Addressing allows
the MM16K14 to reside anywhere in the memory map either above or
below the 64K boundary limitations imposed by most microcomputer
systems.

A unique feature of the MM16K14 memory is the segment disable
logic. With the use of DIP switches up to four (4) 1K segments
of memory can be disabled within a specified 4K block. By
addressing the specified block "over" memory mapped controllers,
1K segments can then be disabled anywhere within that particular
4K block to allow both the controller board and the memory board
to co-exist in the same block of the memory map. By setting up
the system in this manner, the maximum amount of memory can be
added to the memory map and present system configuration need not
be altered.

Of course, the Memory Merchants MM16K14 offers reliability and
economy that is unsurpassed in the industry. Because of this,
Memory Merchant offers a 6 month, no hassle, warranty exchange
program designed to keep your system up and running.
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MEMORY ADDRESSING

The Memory Merchant MM16K14 is configured as 4 blocks of 4K bytes
each. Each of the 4K blocks can be addressed at any 4k boundary
in the memory map. Thus, blocks of memory can be assigned at
Address location 0000H, 1000H, 2000H, and so on up to memory
Address F000H. With the addressing on 4K boundaries, memory
addressing need not be consecutive, which allows for "filling"
holes in the map.

The DIP switch arrays located at 16C and 16D perform the Address
selection. These DIP switches locate each of the 4 individual 4K
blocks within a 64K page or block of memory space. There are 8
paddles in each DIP array, so therefore each DIP array controls
the addressing of 2 blocks of memory.

The individual paddles of the switches are tied to a pull-up
resistor (to set a zero) when the switch is positioned OFF and to
Ground (to set a one) when the switch is in the ON position. The
output of the switch is then fed to the input of a 74LS266
Exclusive NOR gate along with the corresponding inverted Address
line (A12 thru A15). When the switch is in the OFF position
(zero) in order for the gate to respond to the signal, the
Address line on the buss must be a low level. Likewise, when the
switch is in the ON (one) position the corresponding Address line
must be high for the gate to respond.

The following truth table of the 74LS266 will help explain how
the block select functions.
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What this truth table shows is that when INPUT A and INPUT B are
the same levels, the output of the gate goes HIGH. When the
inputs are at different levels, the output remains at a LOW
level.

One other important point to remember is that the 74LS266 is an
open collector gate. This means that the gate must have an
external pull-up resistor in order for the output to attain a
high level. The advantage of course, is that many of these gates
can have their outputs wired together to make circuits that
respond to very specific circumstances. That is what the Memory
Merchants MM16K14 card does.

The drawing below shows the basic SELECT logic and the switch
arrangement for 1 4K block of RAM (reference DIP array 16C).

( BLOCK "C" )

By observing the above drawing of the block select logic, it
becomes evident (use the truth table Pg.2 ) how the block select
logic works. For example, if paddle #1 is in the ON position
that would mean that the corresponding Address line would have to
be a HIGH level on the buss in order to be recognized. If paddle
#2, paddle #3, and paddle #4 were in the OFF position, then the 3
remaining Address lines would then have to be a LOW level in
order for the output to go HIGH. If any of the four input Address
lines did not match the switch setting, the output of the gate
will remain LOW and the block would not be selected or recognized
by the computer.
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The diagram below shows the switch settings and the corresponding
Address lines .
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MEMORY ADDRESSING TABLE

The following table shows the relationship between the DIP switch
settings and the block location located within the memory map.

STARTING ADDRESS A15 A14 A13 A12
HEX OCTAL
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EXAMPLE OF MEMORY ADDRESSING

The f o l l o w i n g example w i l l show the s w i t c h s e t t i n g s of t he Memory
Merchant MM16K14 Memory board addressed to occupy the f i r s t 16K
of t he memory map.

Also, below are the switch sett ings
(16C & 16D) for 32K, 48K, and 64K

EXTENDED ADDRESSING

The Memory Merchant MM16K14 conforms to the IEEE s t a n d a r d 696 (S-
100) and t h e r e f o r e , can recognize 24 memory Address l i n e s . The
use of Extended Addressing does away with the 64K l i m i t and
al lows the memory board to r e s ide in the memory map at any 64K
boundary up to Address FF0000.

In order for the Extended Addressing to be enabled, IC locat ions
2D and 3D MUST have 74LS266's ins ta l l ed . These two IC's must be
removed from locations 2C and 3C (Bank Select logic) . Also, the
74LS74 at location 12C must be removed from i t s ' socket.

NOTE: On some production boards, IC locat ions 2C, 2D, 3C, and 3D
were mis takenly labeled on the s i l k screen as 74LS136
instead of 74LS266.

The DIP switch ar ray at l oca t ion ID s e t s the Extended Address.
This s w i t c h s e t s the board to r e c o g n i z e a d d r e s s e s on 64K
boundaries. The switches at locations 16C and 16D address the 4K
blocks within the boundaries set by the switch at location 1D.
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The Extended Addressing allows the board to be addressed in 64K
increments start ing at Address 000000H, 010000H, 020000H, up to
Address FF0000H. The logic involved in se t t ing the Extended
Addressing mode is iden t ica l to the logic that se ts up the 4K
blocks, with one major exception. Instead of using four (4)
Address l i nes (A12 thru A15) the Extended Addressing uses eight
(8) Address lines (A16 thru A23) to select the the proper memory
map location.

The c i r c u i t r y cons i s t s of a DIP switch and 2 74LS266 Exclusive
NOR gates. The DIP switch inputs are tied to a pull-up resis tor
(to set a one) when the switch is OFF and to Ground (to set a
zero) when the switch is in the ON pos i t ion . The output of the
switches are then fed to the inputs of 2 74LS266's in order to
get the proper board select signal.

Referring back to the t ru th table in the MEMORY ADDRESSING
SECTION and to the the example below, it is obvious that the
Extended Address works on the same principle.
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When the s w i t c h e s are s e t to the a p p r o p r i a t e Address , t h a t
Address and the Address gene ra t ed by the CPU must be i d e n t i c a l
for the board to be enabled . If the swi tch is se t to the ON
posi t ion the CPU generated address must be low, l ikewise if the
swi t ch is s e t to the OFF p o s i t i o n the CPU addres s must be a high
l e v e l . As in the block e n a b l e s , ALL a d d r e s s e s must match the
swi tch s e t t i n g s before the board w i l l recognize an add res s
generated by the CPU.

The fo l lowing is an example of extended a d d r e s s i n g . The board
w i l l be addressed to occupy the f i r s t 16K of a 64K block t h a t
res ides in the memory map at memory loca t ion 050000H.
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BANK SELECT

For many ex i s t ing systems b u i l t before the c rea t ion of the IEEE
696 S-100 s t a n d a r d , use of Bank S e l e c t memory is a must s i n c e
most e x i s t i n g CPU boa rds do not g e n e r a t e Extended Addres ses .
Again, the Memory Merchants MM16K14 memory r i s e s to the occasion.
Using the same DIP switch ar ray the MM16K14 is able to recognize
any of 256 I/O por t Addresses and enab le /d i sab le i t s e l f using any
of the 8 da t a b i t s .

In o rder for the Bank S e l e c t op t ion to func t ion p r o p e r l y IC
l o c a t i o n s 2C and 3C must have 74LS266's i n s t a l l e d . These two
IC's must be removed from l o c a t i o n 2D and 3D (Extended Memory
logic) . Also, the 74LS74 at loca t ion 12C should be i n s t a l l e d in
i t s ' socket .

The DIP switch at loca t ion 1D s e t s the I/O por t address for Bank
s e l e c t . One might wonder how the same swi t ch t h a t s e t t he
Extended Addressing is now s e t t i n g the Bank Se lec t . Remember, to
enab le the Bank S e l e c t , 2 IC's were moved from l o c a t i o n s 2D and
3D. When t he se IC's a r e in those l o c a t i o n s the swi t ch c o n t r o l s
Extended Addres s ing , when the IC's a r e in l o c a t i o n s 2C and 3C
they c o n t r o l Bank S e l e c t . Because the board can only be s e t up
for Bank s e l e c t or Extended A d d r e s s i n g , by moving the IC's only
one DIP switch array is needed.

The Bank s e l e c t l o g i c is i d e n t i c a l to the Extended Address ing
l o g i c in a lmos t every r e s p e c t . The main d i f f e r e n c e is the Bank
Selec t logic uses Address Lines 0 thru 7 and Extended Addressing
uses Address Lines 16 through 23 to e n a b l e . In the Bank S e l e c t
mode of opera t ion , to proper ly enable the board three condi t ions
must be met. F i r s t , the padd le s of the DIP swi t ch a r r a y at
l o c a t i o n 1D must be s e t to the p roper I/O Address t h a t matches
the software being used. Second, the board must have been issued
an I/O command by the processor . And t h i r d , the data b i t used in
the I/O command must have s e n t t he p roper b i t to the board . Only
when a l l t h r e e c o n d i t i o n s are met w i l l t he Bank S e l e c t l o g i c
enable the board.

DATA BIT ENABLE

S e t t i n g the da t a b i t for Bank S e l e c t i s accompl i shed by t he
i n s t a l l a t i o n of a "shunt" on the data headers . These headers are
l o c a t e d on the top l e f t of t he board (by the r e g u l a t o r s ) and a r e
marked DATA 0-3 and DATA 4 - 7 . A s h o r t i n g jumper must be
i n s t a l l e d h o r i z o n t a l l y a c r o s s one of t h e s e d a t a b i t s . When an
I/O command is s e n t to the boa rd , a one in the accumula to r b i t
p o s i t i o n c o r r e s p o n d i n g t o the shunt p o s i t i o n w i l l s e l e c t t he
board and a zero in t h i s pos i t ion wi l l dese lec t the board.
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BANK SELECT ENABLE/DISABLE AT SYSTEM RESET OR POWER ON

I n t h e Bank S e l e c t c o n f i g u r a t i o n , t h e MM16K14 b o a r d h a s t h e
o p t i o n o f b e i n g e n a b l e d o r d i s a b l e d w h e n t h e s y s t e m i s
i n i t i a l i z e d . T h i s f e a t u r e a l l o w s t h e b o a r d t o r e m o v e i t s e l f
( d i s a b l e d ) f r o m t h e b u s s when t h e s y s t e m i s f i r s t p o w e r e d o n o r
when t h e s y s t e m i s i n i t i a l i z e d . Cromemco f o r e x a m p l e , s w i t c h e s
i n a ROM m o n i t o r a n d d i s a b l e s t h e t o p 1 6 K o f m e m o r y s o t h a t t h e
D i s k b o o t r o u t i n e c a n f u n c t i o n . Once t h e l o a d e r h a s c o m p l e t e d ,
t h e ROM i s s w i t c h e d o u t a n d t h e M e m o r y i s s w i t c h e d b a c k i n . I n a
s i t u a t i o n s u c h a s t h i s , t h e m e m o r y s h o u l d b e s e t t o d i s a b l e o n
i n i t i a l i z a t i o n . T h i s i s a c c o m p l i s h e d b y s e t t i n g p a d d l e 3 o n DIP
s w i t c h a r r a y 11C t o t h e O N p o s i t i o n and p a d d l e # 4 o n o f 11C t o
t h e OFF p o s i t i o n . I f t h e s y s t e m d o e s n o t need t h i s f e a t u r e , t h e n
s e t p a d d l e # 4 o n DIP s w i t c h 11C t o t h e O N p o s i t i o n and p a d d l e # 3
on 11C to t h e OFF p o s i t i o n and t h e memory w i l l be e n a b l e d and on
t h e b u s s w h e n e v e r t h e s y s t e m i s i n i t i a l i z e d o r a t p o w e r o n .

DO NOT SET BOTH SWITCHES IN THE SAME POSITION. THIS WILL CREATE
UNPREDICTABLE RESULTS.

T h e f o l l o w i n g i s a n e x a m p l e o f Bank S e l e c t . The B o a r d w i l l b e
s e t t o r e c o g n i z e t h e memory a t p o r t a d d r e s s 40H. The b o a r d w i l l
a l s o b e s e t t o r e s p o n d t o d a t a b i t 0 . A l s o , m e m o r y w i l l b e
e n a b l e d a t power o n o r i n i t i a l i z a t i o n .

The memory w i l l b e s e t i n t h e map t o o c c u p y t h e f i r s t 16K o f t h e
memory m a p .
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SEGMENT DISABLE

A unique f e a t u r e of the Memory Merchant MM16K14 is the Segment
Disable a b i l i t y . This feature allows up to four individual 1k
segments of memory can be disabled within a specified block.

Block C is the spec i f ic area on the board that has been endowed
with the segment disable feature . This does not present any
l i m i t a t i o n s since each of the four 4K blocks of memory can be
addressed anywhere within a 64K page. Therefore, if it was
necessary to d isable 2K at Address D000, simply Address block C
at Address D000 and d isable the f i r s t two 1K segments of t h i s
block.

The DIP switch array located at position 11C controls the segment
d isab l ing . By se t t ing the DIP switch to the ON pos i t ion , the 1K
segments will be enabled. To disable a 1K segment the DIP switch
should be se t to the OFF p o s i t i o n . Paddles 5 ,6 ,7 , and 8
correspond to the 1K segments to be disabled. Paddle 8 disables
the 1st 1K segment, Paddle #7 d isables the 2nd, Paddle #6
disables the 3rd ,and Paddle #5 disables the las t 1K segment.

The segment disable is a feature that allows users of Memory
mapped devices to have the maximum amount of memory possible in
the system. If a Disk Control ler is located at F800, then a l l
that would be necessary is to disable the top two 1K segments of
RAM in the C block, to "shadow" the board. This would then leave
62K of contiguous memory for the operating system and programs.

The following is an example showing the memory board residing in
the memory map from location C000H to FFFFH with 2K disabled to
allow for the Disk Controller that resides in the memory map at
F800H. (Don't care about Ext Add or Bank Sel.--Board wi l l be set
to i n i t i a l i ze in the active mode of operation.)
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PHANTOM ENABLE

The MM16K14 memory is a l s o c a p a b l e of r e c o g n i z i n g Phantom. The
Phantom option is enabled by s e t t i n g paddle #1 of the DIP switch
ar ray located at 11C to the ON p o s i t i o n .

The pu rpose of the Phantom s i g n a l is to remove memory from the
buss during spec i f i c o p e r a t i o n s . Some of these ope ra t ions might
be t he e n a b l i n g of a b o o t s t r a p m o n i t o r , ROM M o n i t o r , or a Power
on Jump command.

USE OF STROBE

The STROBE s i g n a l is used to d e l a y the d a t a from the RAM to t h e
buss . It is con t ro l l ed by paddle #2 on DIP switch ar ray 11C. If
the computer sys tem t h a t i s in u s e , g e n e r a t e s MWRITE, e i t h e r
through the front panel or processor card, the paddle must be in
the OFF p o s i t i o n . If the front panel or processor boards do not
g e n e r a t e MWRITE t h e n the STROBE s w i t c h should be in the ON
p o s i t i o n .

I f t h e STROBE s w i t c h i s l e f t i n t h e O N p o s i t i o n and t h e s y s t e m
d o e s g e n e r a t e MWRITE, u n p r e d i c t a b l e r e s u l t s c o u l d o c c u r .
L i k e w i s e i f t h e s y s t e m d o e s n o t g e n e r a t e MWRITE and t h e s w i t c h i s
l e f t i n t h e OFF p o s i t i o n , t h e s a m e t y p e o f r e s u l t s c o u l d b e
e x p e c t e d .
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