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A 1£•:::'A4 configured e..s ei ti::..er t:!:...e 6D1P=.iE or APL :n.icrorirocessor wi=._l cave 

access to 6~K words o: core ~encry. Access to ~emory ar:d al~ ot~er ex-

t.err:2.~ devices ::.s acco::nplis~ed -ct.rough four input/output regis-cer pa:..rs 

(Reg:..s-cers 4-7): 
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MEiv§'l'ATUS MDL IOS':::'ATUS MOR 
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___ :::..c,x.ory access transfers a 34-bi t word between the m::.cro:processor 2__,J. 

rr:..e-::10:..7. For writing into mer:.ory, these words are taken fro:::a the I,-·.:.-c.::.. 

_·2.,;_s-cers MDL(16), MDR(l6), arsd ,:;he 2 high-order bits of IODEVICE. '11:-~e~-

.::::·c .... u.:..~g from memory, -c:ie bit.s co:::..e ir:-co B-b-.. ... s registers MDL(16), 2.::J~(2.6, 

-~~ ~:C.e 2 high-order bits of MEMBTATUS. 

I':-.e::c·c are :our c.if:ferer:t kic,ds of accesses -c:nat can -be n:ade to meno:ry: 

(a) Reac.. 

f-_ cicroinstructio~ wh:..d: accesses iV!..A.DDR or. MDL on the J-b·..._,:; 

w:'..-ch the :½R bit c;ur::i.ed on (and MW' off) will request the ir_ic;i::,,-

,:;ion of a read to be made :ron t:ie memory word at the ~oca-cio~ 

s:pec::.fied by the co~-cen-cs of ~~.DDR. 



(b) Wri-;:,e. 

_r:,_ mc:.::-oi:::i.struct:'..o:::i. wh::'..ch accesses iif1.ADDR or MDL on the J-bus wit-r_ 

0Le MW bit tu:.::-ned on (and ¾rt off) will request the initia-;:,ion 

of a wr:'..-;:,e 00 oe ~aQe 00 t-he ~e~ory word at the loca0ion 

( c) Spli-;:,. 

A microL-:struc-c,ior: Wilich accesses i'vL.tillDR or MDL on the D--::ius 

wi-;:,h both the MR anc I~w bi-c,s -c,urned on will request the initia-

tio~ of a reaQ cycle -;:,o the worQ addressed by the cor..tent-s of 

Y.A:JDR. ~ne wri -;:,e :;,art of t-he rr.emory cycle will be inhi b:'.. i:;c:6... 

Tr..e only legal ~e~ory access to :'..nitiate after a split :'..s a 

co!ltir.u.e ( any ot:-_er req_uest, wil::._ cause the microprocessor 00 

(d) Co!ltinue. 

=f t~e las-c, Le~ory access i~itiated was a split, then a cicrc-

instruction which accesses ~~_DDR or MDL on the D-b1:s wii:;h the 

YM bi,:; turned on (ar..d MR off) Ki2..l cause the coflplei:;ion of thai:; 

cycle i:;o occur, wit.rs 0he data to be w-.citten back into the merr..o::::y 

being ta.~en from the D-bus regist-ers. 

:fore specific rules abo·..1-;:, use of -;:,he merr..ory access registers follow: 

(a) J-·01:s accesses to l":D=:, and V.iADJR. 

=fa previo-c:.s ~eEory reference has been reques-;:,ed by the ~icro-

processor, and the read cycle part of that access has no,:; yet 

complei:;ed, then any access to ~IDL or MADDR on the D-bus will 

cause t~e microprocessor tc pause until that read cycle is 

completed, plus 90 extra nanoseconds. 



-

M:JL ar..d MADDR on t::e :J-b·J.s are ac-cual registers and -cheir values 

are c:1.angeci only 1•::-_en -chis is explicitly done by an :.nstructior... 

Eowever, it sho·.D.d be ~oted -cha-c regardless of whether or not 

M_[c_:::i:::)R is cha:iged by a::: :.:::stn:.ction between the init:.ation o:::· a 

spli-c access and the ini-cia-c:.on of the corresponQing con-cinue, 

the write will ac-cually be done to the word originally read ±'ro:rr. 

(b) B-bus accesses to MDL and ME~S~ATUS. 

~a-ca read from memory is guaranteed to be valid in the B-bus 

registers MDL and MEMSTATUS o:ily during the interval betweer_ 

-che end of the memory read cycle of the access that fetches tee 

da-ca, unti~ -che begi:ining o~ the next read cycle initiated on 

the behalf of the processor. 

The interval of tin:.e between the request for a memory access 

and :.ts actual completion is a variable, and not a constan-c, 

due to possible interference because of accesses of o-cher 

microprocessor connected to memory. However, if MDL is accessed 

on the B-bus and a reques-ced me~ory cycle has not yet coreple-ced, 

then the I!licroprocessor will hang until the cycle completes. 

The data does not become valid on the B-bus, however, until 

slightly after the read cycle completes. Turning on the PZ bit 

in the instruction which accesses MDL will guarantee that va~id 

data is being read with an exception during the first half of 

a split cycle. Due to data settle problems at the I/0 interface 

of the memory data register, upon completion of the first half 

of a spli-c cycle request, MDL s~ould not be used as an operar-d 

of arithmatic operations. If it is necessary to use lfillL in -chis 

manner, MDL should first be copied to a temporary register, or, 



if none are availaole, a NOP should be inserted, such as O +- iv;}):::, PZ. 

It is an eryoy to ma2~e a 3-bus access -r,o MEMSTATUS wit.h the ?Z or 

IO bits O!l. 

At this point., it should be pointed. out t.hat the SEvIPLE micro­

processor and the APL ::nicroprocessor are slightly different. ?or 

the SIMPL~ machine, bit.s 8-13 o~ IODEVICE act as a device to select 

to multiplex t.he use of .. ,IDR among several devices a."rld memory. Whe!i 

data is stored int.a ~DR o::i. the D-bus, it is always available to t;:ie 

memory port ; but w:i.en reading from MDR on the B-bus , t.he dev~ ce code 

must. be Oto obtai::i. data read from menory. Furthermore, af'ter a 

device has been selected by changing the device select bits of 

IOD3VICE, t.here is a period of set.tling time that must elapse be::·ore 

data can be read from M:J3.. 

':'he discussio::i. below app:'..ies, as is, to the APL microprocessor ar..d, 

under t.hese condit.ions, for the SIM?LE microprocessor. 

( c) D-bus accesses -co \1DR and IODEVICE 

When a continue cycle is re~~ested, the data to be written ~ram ~DR 

and bits O and 1 of IODSVICE must already be present in these 

registers. However, when a wri-ce request is made, MDR and/or oit.s 

0 and 1 of IODEVICE may be stored int.a the D-bus following t.he 

write request, and t.he updated value is what will actually bes-cored 

in memory. This is -crue fa!' a period of time--here called MD~TI~-S. 

(d) B-bus accesses to IDR. 

Data is valid in MJR on the B-bus during the same period of time as 

in MDL and MEY.STATUS; however, the PZ and IO bits are ignored w:s_e~i 



reading the contents of MDR on the B-bus. Thus, to be sure that 

data is valid in MDR on the B-bus, it will usually be necessary 00 

access l'-'IDL on the B-bus first, using the PZ bit. 

One note should be made by the microprogra.mm.er: in a microinstruc­

tion, the PZ and IO bits are the same as the MW and~ bits respec­

tively. This can cause problems for the microprogrammer not aware 

of this, e.g., 

MDL "'-MDl PZ ; 

T:'lis instruction will pause until the data from the last read 

becomes valid, copy MDL on 0he 3-bus to ~IDL on the D-bus and then 

initiate a memory write. Two instructions would have to be used to 

avoid starti~g a memory write. 



mirring Parameter Values 

~e val~es below represent current expec~a~ions with regard to the 

t~ning parameters given. TLey are subject ~o minor changes. 

Bas~c rricroinstruction time 

LOAD ~icroins~ruction time 

Sturr~le step time . 

A stwnble step occurs on any microins~ruction in 
wr.ich one or more of tr.e following occurs: 

(a) The PZ (MW) bit is on. 

(b) The J bit is on i~ RR format micro­
instruction. 

(c) The operation is a brancr.. 

(Q) MADDR or MDL accesseQ on D-bus. 

Fu~l memory cycle 

~emory read cycle 

Max. interference by APL processor 

I~terval after write ini~iated that MDR and 
IODEVICE can be safely modified. 

Device select settle time . 

s 

90 ns 

210 ns 

30 ns 

900 ns 

450 ns 

900 + 360 LS 

210 ns 

150 ns 


