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-. Corllancl l/O Timing November 4, 1985

The Cortland computer has seven UO slots that are almost identical to the slots in the Apple
lle,lhe only exception being /M2SEL which replaces pPSYNC on pin 39. The slots.behave iike
their counterparis in the //e with only a few diflerences, the most imporlanl one being the behavior of
the address bus . Since the Cortland computer can operate at 2.8 MHz and has a 24-bit address,
the address bus to the slots is nol always valid as it was in lhe //e. The signal /M2SEL ind¡cates
when a valid address lor banks 2241225 (hex $E0/$E1) is present on the address bus and so
should be used to qualify any address decoding that does not use one ol the l/O enable lines.

Corlland l/O Slot Pinout
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/DMA
RDY

nosrRB
NC

Rn1,

415

413
412
All
410
A9

A8
A7
A6
A5
M
A3
,e,
A1

AO

1

1

20

14

2
I

/DEVSEt 41

12
4Ít
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The total current available for the 7 slots is 500 mA al +5V, 250 mA at +12V, 200 mA at -5V,
and 200 mA at -12V.

The support c¡rcu¡try
AC load ol no more than 15

lor the slots is designed lo handle a DC load of 2 LS TTL loads and an
pF per pin per slot.
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Slot UO Clock and Control Signal Timing
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\pple Computer, lnc.

,_j :

PHO low time
PHO high time
PH1 high time
PH1 low lime
7M low time
Falltime, all clocks
Flise lime, allclocks
7M high time
Q3 high lime
03 low time
Skew, PHO to other clock signals
Control signal setup time

480
480
480
4E0

60

60
270
200
-10
140

10
10

10

All ol the clock signals present on lhe l/O slots are butlered by a custom l.C. called the ,Stot
¡laker". As a resuf !¡ese signals are delayed somewhat from the corresponding Jignats on the
nain board. All ol-the. !¡t!ry Parameters given here and with the othei diagräms- have been
rdjusted to account lor this delãy.
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Corthnd UO Timing
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Ar5.A0,
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D7-D0 (Wrilr D¡1,¡)

D7-D0 (R..d Dúr)

Slot UO Read and Write Timing

Noveml

e 10

5

t7

113

Y/,/T
6-+

///,/./,/./. ,L

i-Tl

f-lLI

1

1

1

2
3
4
5
6
7
E
9
01

/M2SEL low from PHO low
/M2SEL hold time
UO enable low from Ptl0 high (rDEVn, /lOSELn, /|OSTBB)
UO enable hfg¡ from PHO low (/DEVn, /tOSELn, /|OSTRB)
Address and R/W valid from PHO low
Address and R/W hold time
Write dala valid delay
wrile data hold time
Read data setup time to PHO
Fead data hold time

-10

10

15

30
140

10

The standard Cortland slot l/O timing is shown in the above diagram. When thr
comPuler is running in its high speed mode-the address bus to the l/O s'iots is not valid
entire. PH_0 Ecle, and therelore, cannot be used to perlorm unqualified address decor
signal. /M2SEL, which rgplaces the signal ¡rSYNC, ¡nd¡cates when a slow, syncñrón¡lá,
cycle is taking place and also shows when the value on the address bus wilíremain val¡O
cunent.PH0 cycle. This means that cards which use the Apple //e technique of 'phantom ,

put multiple l/O devices on one card must use /Îr¡l2SEL to qi¡â¡ty freir addi.ess decoding ci
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PHO

/INH

/rr2sEL

415.40,
R/YI,

D7-D0 (Writr Dre)

D7-00 (R.¡d Dd¡)

UO Read and Write Timing with /lNH Astive

November 4, 1gg5
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/lNH valid after PHO low
/lNH hold time
/lNH low to /M2SEL low delay
/lNH high lo /M2SEL high delay
Address and FVW valid lrom PHO low
Address and R/W hold time
Write data valid delay
write data hold t¡me
Read data setup lime to PHo
Read dala hold time

15

15

30
140

10

175

30
30

100

30

Read and write. cycles that are directed to the UO slots by /lNH have the same timing
pryameters as normal l/O reads and wriles. When /lNH is asserted;lhe computer responds as if ã
MEGA ll memory rycte were being performed.

Cards that use the /lNH signal will only function properly ¡f the computer is running in its slow
mod.e (1 MHz.l_ ll lhe compuler is running in its. high speed mode, the aðdresses that ãre seen by
cards in the UO slots are nol guaranteed to be vãlid dur¡ng an ent¡re PHo cycle. Also, since thê
upper I þits of lhe memory address are not available to cards, the usefulnéss ol /lNH is greatty
reduced in this machine.
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/DMA Read and Write lming
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/DMA low fiom PHO low
/DMA high from PHO low
415-40 and R/W float from /DMA
DMA address and R/W valid before PHO high
DMA address and R/W hold time
/DMA high to 415-40 and R/W aclive
DMA addæss valid lo /MZSEL low
DMA address float to /M2sEL high
PHO high to write data valid
DMA wrile data hotd lime
DMA read data selup time
DMA read data hold time

300
10

10
125
30

120
120
30

30
30

100

30

DMA devices will work ¡f the Corlland computer is running slow, at 1 MHz. tf the computer is

1uj11ing ln ¡!9 high-speed. mode, et 2.8 MHz, DMA will work to the high-speed memory (bahks O -
127.1 and will not work with the slow_part of the system (alt t/O anO üiOed memory). Ó¡¡¡ can oe
performed to or lrom any part o! the Cortland membry maþ, provided that the DMA Eíant Register in
the FPI is first set to the conect bank.
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