IwWM:
Some Undocumented Features

Mo A April 10, 1924

During the course cf cebugging the hardware and firmware for the LIRON
cortrcller, we have come across two aspects of the operation of the IWM abcut
which were unaware,

Incdexecd Store Prohlem

This guirk invelves writing data :n fast, asyrchrornous mzde with the ¢S02. T-e
problem aris=s when writing data to the IWN,
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On tre £ople // & //e it is customary to access the IWM in an exoansion slot witn
indexec 10ads and stores. Tne incexed store causes two accesses to the IWNM.
The first, the so-called "false read" is a fetch from the effective address, and
the second access 1s the store wnich has velid date. Tne false read causes ine
[WM write latch to be loaded with floating bus data. The actual write cycle
attempts tc load the valid cata into the write latch, but is unsuccessful since a
reloac of the latch is not allowed until 9 ‘FCLKS’ after the falce read.

The result is if you just start writing bytes to the IWNM every i1¢é microseconczs,
you will transmit nothing but gartage data.

Solution:

€ince the IWM only disailcws relcading the latch around tne time that the latc
data is lcaded tc the sh:ift register, it is poscible to get eround this problem oy
teing careful abcut when you loa? data into the latch. If the false read occurs
outside the § FCLK wincdow after the shift register load, then the valid stcre
access will replace the errcnecus data in the latch with the wvalid daza.
Therefcre, writing out a dummy byte about a half byte time before serding tne
real deta solves the prcoblem. Thiz is the scolution we are currently using on
LIRON.

Another <olution imvolves ensuring thet the incexed gilore involves a page
boundary crossing, irn which case the false read doecs nct involve the efrective
address (IWM location), but am addreszs in the crevicus pecs im memory.



IWM Reqgister Access

When reading a register on the IWM, the load must be from a bit ciearing location,
such as LECLR, for valid data to be loaded. Stores for writing tc registers must
always be done to bit setting locations, such as LESET.

Example:
20£0: 187 &
Z0E0:AC CE (2) 188 Idy 414 ;Fixed # of zvtes
2082:B0 80 L0 (4) 189 rak3  1da Téclrx - ;14 byte rezzy, orab it
ZOES:C FE 20£2¢3) 190 bpl  rdh3
20E7:95 10 03 (5 19 sta  sendbuf,y
204188 (2) 192 dey
20EB:IC FS Z20E2(1 553 bpl  rdh3
200: 194 4
20ED: 195 % Wait for JEZY toc go low
20ED: 194 #
E0:ECED CO @) 197 1da  Téset,x -
20FL:B EE C0 (&) 16a rghd  1da i7clrx
WETFB O 20F003) 199 bri rdhd

Ir thic exemple, a number cf bytec are read from the IWM (2zsums t nat L7 and L&
are cleared previouvzly)y and thern the cserice line is polled urtil i1 1= low. Itis maot
poseibie to change line 198 (uncerlined) to a LDA léset,x , even th ugh the cetting
of Lé ancd L7 are u-zisturbed. A read from tle siztus register must elways be
from L7CLE o some cther clear 1ozation.

Th:s tehavicr, which is rumcred to eleo ermpear in the b_era‘tlo.. of the dick 3(,
poses no probleme; it is simply something the programmer shoulc te aware of.



