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Some Undocumented Features

Mo AL April 10, 1924

During the course cof cc—‘*uacinc the hardware and firmware for the LIFDI\

cortrcller, we have come across two aspects of the operation of the IWM abcu
which were unaware.,

Incexed Stcre Prohlem

This guirk invclves writing data :n fast, asynchromous mzde with the €502, T-e
problem ariszs when writing data to the IWM,

writes, the shift register is lcaced from the w.rite la*:h
EVery u)'te time. For 9 FCLK perizds after the shift re ; ster lcad, writes to *ne
write 1atch are disabled, Data cem be written and re-writien t0 the latch a<zer
that \me and up until ‘c.‘.e re.:t shiét rezister load.

On tre Aﬂ;le /& //e it is customary to access the IWM ir an exoanszion slot with
ince:ec i0ads and stores. Trne incexed store causes two accesses to the IWM.
The firet, the so-called "false read" is a fetch from the effective address, and
the second access 1s the store wnich has valid data. The false read causes ine
[WM write latch to be loaded with flocating bus data. The actual write cycle
attempts tc load the valid data into the write latch, but is unsuccessful since a
reloag of the latch is not allowed unt1l 9 ‘FCLKS’ after the false read.

The result is if you just start writing bytes to the IWM every 1¢ microseconzs,
you will transmit nothing but gartage data.

Seolution:

Since the IWM only disallows relcading the latch around tne time that the latc
data is lcaded to the shnift register, it i1s possible to get around this problem oy
teing careful abcut when you loa< data into the latch. If the false read occurs
outside the § FCLK window after the shift register load, then the valid stcre
access will replace the errgnecus data in the latch with the valid daza.
Therefcre, writing out a dummy byte about a half byte time before serding ine
real data zolves the problem. Thiz is the solution we are currently ucing on
LIRON.

Arotnher solution irvolves enszuring thet the inceied store involves a page
boundary crossing, ir which case the false reacd does nct involve the effective
address (IWM location), but am address in the crevicus pecs im memory.



IWM Reqgister Accecss

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 %
20E0:AC CE (2) 168 ldy 414 iFived # of Zvtes
2082:62 80 L0 (4) 189 rdhd  1da  Téclryx ;14 byte rezzy, grab it
2085:1C FE 20E2¢3) 190 bpl  rdh3
20E7:85 10 03 (%) 191 sta  sendbuf,r
204188 (2) 192 dey
20EB:1C FS Z20EA 593 bpl  rdh3
20ED: 194 #
20ED: 195 ¥ Lait for JEIY to go low
20ED: 194 #
2060:60 €D CO (&) 197 1da  Téset,x -
SOFGLPCED L0 (&) 1GR rchd  Mda i7clirx
AFTIIFE O 20F0N3) 199 bei rdhd

Ir thic enemple, & number cf bytes are read from the IWM (azsums that L? ard Lé&
are clezred previouzly), and then the serce line is pollec urmtil I
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cf Lé and L7 are u-cisturbed. A read from tle siatus reciste
frem L7CLE o eome cther cleer 10zation.

Thie behavicr, which is rumcred to also appear in the czeration of the disk 30
poses no prosleme; it is simply something the programmer choule te aware of.



