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TO: Randy Carr
FROM: Mike Collins 12/17/85

SUBJECT: Aux Ram Slot Test guidlines.
TSKA 0023
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OVERVIEW:

The card contains ram and a bank of softswitches for testing
the auxillary memory slot functionally. There is a 44K by 8
bit memory on the board mapped into the memory space as
documented below. To control the mode of the card there is
a bank of 32 soft switches that allow the test to be
switched into varous modes. The philosophy is to test the
slot by feeding addresses back into the data bus from the
address bus. The softswitches contro)l which byte of the
address field is read onto the data bus and there is a mode
where the card will act 1ike a ram such that a memory
diagnostic can be done.

SOFTSWITHES:

The softswithes can be accescsed in any bank of ROM that
decodes to the auxilary memory space. I used FO to check
out the card. The first 32 (1F in hex) addreccses in the ROM
bank, address the soft swithes. All even addresses clear
the swithes. After power up it is a good idea to addrecss
each of the even addrecsses in the firet 32 to clear the
switches. After thice the switches can be set as needed.

The function of each odd switch is documented below. The
even addreces below these odd addresses will clear the

swi tch:

ADDRESS FUNCTION

01 NU

03 Select RAM mode of operation.
Must be turned on for card to act
like a RAM,

05 F~S LSBY. Card reads back RAS

address when a read is done
from a RAM bank in AUX space.

07 CAS LSBY. Reads back CAS
address. Thie includes some
bank address information. See
below.



0% RAS MSBY. Reads back Upper RAS
address. This has the upper
2 bits of the RAS address,

0B CAS MSBY. Reads back upper 2 bits
of CAS.

0D ROM LSBY. Reads back first 8 bits

OF ROM MSBY. Reads back 2nd B8 bits,

1 RSEL AND RW. Reads back bank select

Returns RAM bank address.
RW will always be in read postion,

13 MEMSIZE Forces mems z€
changes the bank map.

15 BANK ADDRESS. Reads back the bank
address that comes down the data
bue during the access cycle when
PH2 ie high. Used for reading ROM
bank select.

All of the above modes must be cleared before another one
can be selected. The only exception is the MEMSIZE bit
which can be in either position.

BANK ADDRESS:

Bank address for ram varies depenting on MEM SIZE bit. The
least signifigant 8 bits of address are presented to the
card using the RAS falling edge. The other addrecces are
not so straight forward. The use of diagrams is the only
way to explain the address mapping situation.

9 Bit address field or 254K ram mode. Set MEMSIZE = 1.
The addresce field looke like:

6

Ras 2 2/ 267 F 2 A P
15 (4

cas B1 2 27 2 223 257 g

The right most 8 bits are presented to the data bus by RAS
LSBY and CAS LSBY softswitches (05 or 07 swithes).

B2 is ignored in this mode but the card presents B2 to the
bus in the D1 data position when the CAS MSBY (soft switch
0B) is read. This signal is simply not wired in the current
version of the 2546 memory card. B4 and B3 are in the Row
select word. That is the word that is read back after soft
switch 11 is set. The format of the CAS MSBY word is:

X X X X X X B2 Bl



And the format of the Row select word Ist
0 1 0 1 0 B4 B3 1|

The least signifigant bit is actually the position of the RW
linej since it is impossible to read from the card when the

RW line is in a state other than the read state we always
sense a |,

10 bit address field or | meg ram mode. MEM SIZE = 0.
The address field is:

9686 7 ¢ &£ 4 3 2 1 0
RAS .4 2002 N E 222N [ ONNE
S Y 03 2 11 jo
CAS B2 Bl 2 2 2 { 2 2 B3 B0
As before the RAS LSBY and CAS LSBY worde will feed back the

right most 8 bite., The 2 bits on the left are available
from RAS and CAS MSBY. The format of the Row select word is
the same as before except B4 and BS appear in the bit
positions DI and D2.

0O 1 0 1 0 BS B9 |
ROM SPACE:

Rom addresses can be read back by setting the appropriate
switches and getting the address on the bue. The only
complication is that one should avoid using the first
addresses because it could possibly affect the position of
the soft swithes.

EXAMPLES:
With MEM SIZE = 1 (9 bit address field)

CAS LSBY ic even for even banks and odd for odd banke,
That is BO is lsbit.

Bl comes out acs Msbit.
The Row select word works as followe:

read from bank 02 read Si
read from bank 03 read Si
read from bank 04 read 53
read from bank 05 read 53 ?
read from bank 06 read S3
read from bank 07 read 53
read from bank 08 read 55

09 S5
0A SS
oe S5

ocC S7



0D 57

0E 57
OF o7
10 51
z0 o1
30 S1
3F o7

Because Bl is ignored by the test card, the ram card does
not distingish between adjacent 256 word blocks., Therefore
the second 254 word block is a copy of the first. The
memory map continuee up to 128Kk above 020000 (in Hex). Bank
03 will be unique from bank 02 because the 44K of ram will
be spread over 128K. Since the ram has no bank address
decoded to chip select it all banks above in the RAM memory
map wWill be copies of banks 02 and 03. There doesn’t have
to be a detailed diagnostic of all this space but a
reasonably complex combination of addresses and bank
addrescses should be tried such that the hardware is proven
to be free of shorts, opens and pattern sensitivities,

MEM SIZE = 0 EXAMPLES:

Since B2 is brought into the second pocition of CAS we
change the way that the on board memory maps. In this case
we Keep 256 word unique blockse. Thie time there will be
four blocks of 256 words that are tied together. We will
observe unique ram locatione in 25¢ worde out of each 1024,
The bank address linec Bl and B2 are ignored. Therefore
there will be 4 64K word copies between unique ram blocks.

That is banks 02 02 04 and 05 will be mirrored by 06 07 08
and 09.
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