SWIPC MODI FI CATI ON - APPLI CATI ON NOTI CE AN #124

Product: S/ 09 Computer
Date: COct. 21, 1980 J.D.

Qperating the SWIPC S/ 09 Computer at 2 MHz

The following information is supplied to assist conpetent technical
personnel in the set-up, operation and checkout of a 2 Mz conputer system
This notice is intended to show differences which nmay exist between the
conputers shipped for 2 Miz operation and the originally supplied
docunentation. It is not intended to be a step-by-step conversion procedure.
Included is a description of what revisions and parts are necessary on each
circuit board within the S/09 for proper 2 Miz operation. Application notice
AN #114 and AN #122A show how the boards are being shipped for 2 WMz
operation on the date of this notice. Parts values not specifically noted in
the board descriptions are as described in the original parts list. Sone of
t he changes noted have al ready been nade on some pre-2 MHz units.

As stated, this application notice is designed for those persons well
versed with the operation of the SWIPC S/09 conputer. No attenpt should be
made to field nodify a 1 Miz conputer to 2 Miz. SWPC does not supply a
st ep-by-step conversion procedure and can provide no assistance with such
nodi fi cati on.

The changes described below include and do not conflict with those
changes outlined in SWPC AN #122A "Hardware Modifications for the Uni FLEX
and FLEX Operating Systens".

MP- 09A Processor Board
1.) The circuit board rmust be a MP-09A, not an MP-09.

2.) Several parts val ue changes have been nade. Correct val ues are as
fol | ows:

| C8 74S189 RAM (not 74LS189)

| C11 74S189 RAM (not 74LS189)

| C14 68B09 Processor date code 8021 or higher
(not 6809 or 68A09)

| C21 74L.S132 Quad Schmitt NAND gate

Y1 8 MHz cryst al

RO 470 ohm 1/4 watt resistor

R10 ! ! ! ! !

R13 ! ! ! ! !

R14 ! ! ! ! !

R21 ! ! ! ! !

R22 ! ! ! ! !

R23 ! ! ! ! !

R24 ! ! ! ! !

3.) Several board cuts and patches are necessary as shown in AN #122A

Scanned and edited by M chael Holley Nov 6, 2000, revised May 5, 2002
Sout hwest Techni cal Products Corporation Docunent Crca 1980




MP- MB Mot her boar d

1.) The three termnating resistor packs should be renoved as shown in AN
#122A.

MP-S2 Serial Interface

No nodifications are necessary on the M-S2. |If 6850 integrated
circuits are used in place of 68B50 ICs, the SLOW PER junper nust be
installed on the MP-ID board. (See MP-I1D description.)

MP-L2 Parallel Interface

No mnodifications are necessary on the MP-L2. If a 6820 or 6821 is used
in place of a 68B20 or 68B21, the SLOW PER junper nust be installed on the
MP- 1 D board.

MP-ID Interface Driver Board

1.) If the MP-ID contains a 6820/ 6821 or a 6840 instead of a 68B20/68B21 or
68B40, or if any interfaces are installed that use non "B" series parts
(6850, 6821, etc), or if a mnifloppy disk controller board is
installed, then the SLOW PER/ NORM j unper shoul d be placed in the SLOWV
PER posi tion.

2.) Several parts val ue changes have been nade. The correct val ues should
be as foll ows:

R renoved ___R12 r enoved

R renoved ___R13 r enoved

_ R3 renoved ___Ri14 6. 8K ohm 1/ 4 watt
R4 renmoved ___R15 6. 8K ohm 1/ 4 watt
__R5 470 ohm 1/ 4 watt ___R16 renoved

__Re6 470 ohm 1/ 4 watt ___R17 330 ohm 1/ 4 watt
__ R7 renoved _ R21 150K ohm 1/ 4 watt
__R8 renoved _ _R24 10K ohm 1% resi stor
__ Ro 470 ohm 1/ 4 watt _ R27 1.5K ohm 1/ 4 watt
___R10 470 ohm 1/ 4 watt

___R11 330 ohm 1/ 4 watt * Adj ust as necessary

__crx 220 pF poly capacitor
___C12 0.1 nfd filmcapacitor

___1Cl3 9602 integrated circuit (not 96S02)
. @x 2N2222 transi stor

3.) In addition to the parts listed above, a 560 ohm 1/4 watt resistor
shoul d be installed between the base of 3 and ground.

4.) Adj ust R24 and/or C7 if necessary to obtain a 1250 nS cycle on
stretched 1/0 accesses. (See description |ater on "Measuring Stretched

Cycles".)



1.)

2.)
3.)
4.)

DVMF2 Di sk Controller

Several parts val ue changes have been nade. Parts val ues are as
fol | ows:

___RaT* 10K 1% resi stor

___R48* 10K 1% resistor

___(Cl6 240 pF Pol ystyrene capacitor
19 100 pF Pol ystyrene capacitor
__lc18 9602 (not 96S02) one shot
__l1c28 68B44 or 68A44 DVA controller
__1c36 74L.S132 quad NAND gat e

*Adj ust as necessary

Al'l board cuts and patches should be nade as shown in AN #114.
Set the 1 MHz/2 MHz junper to the 2 MHz position

Adj ust R47 to obtain a 1125 nS cycle on stretched 1/0 accesses. (See
description later on "Measuring Stretched Cycles".)

Measuring Stretched Cycl es

The 6809 processor has the ability to "stretch” certain clock cycles to

all ow slower peripherals to operate correctly on faster systens. There are
currently three peripherals which require cycle stretching at 2 Miz:

1.)

2.)
3.)

Menory accesses to the SMS3509 nenory boards. (Hardware set requires no
adj ustments or neasurenents.)

Accesses to the DMF2 di sk controller

Accesses to any |/0 peripheral not using 68B series integrated circuits
(i ncluding SWIPC "DC" series mnifloppy controller boards).

VWen a peripheral requests a stretched cycle it will pull the MEMORY

READY |line (MR) on the bus low. The 6809 will stretch the high phase of the E
clock in one quarter cycle increnents to the next quarter cycle past where M
returns high. (One quarter cycle at 2 MHz = 125 nanoseconds.)
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The cycl e shown above has a T (stretched cycle)=1250 nS. Notice that MR
goes high exactly one quarter cycle sooner, at 1125 nS. Timing diagrams for
proper setup are shown bel ow.
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The following procedure can be used to neasure the cycle stretches of
the various SWPC peripherals. Measurenments require a good dual channel,
triggered sweep, calibrated oscill oscope.

Gsci | | oscope Connecti ons

1.) Connect scope probe Ato pin 36 (MRDY) on the 68B09. Set the scope to
trigger on this signal.

2.) Connect scope probe B to pin 34 (E) on the 68B09.

3.) Configure the scope to view both of the signals in the "chop" node.



4.)

Measuring the Stretched Cycle Tiner of the MP-ID

Make oscill oscope connections as described earlier
Be sure the MP-ID SLOW PER/ NORM junper is in the SLOW PER position

Power up the conputer. Wth the conputer running idle it should
automatically be executing a routine inits ROMwhich polls an I/0
port. This should give the desired display on the oscill oscope.

Adj ust conponents on the MP-ID board if necessary to yield a 1250 nS
stretched cycle tinme. (See MP-1D board description earlier in this
text.)

Measuring the Stretched Cycle Tinmer of the DMF2

Make oscill oscope connections as described earlier
Be sure the DMF2 1 MHz/2 MHz junper is in the 2 MHz position.

Power up the conputer and enter and execute the follow ng program
(Start execution at F000.)

FO00 B6
FOO1 FO
FO02 23
FO03 7E
FO04 FO
FO05 00
The correct waveform shoul d be di spl ayed on the scope.

Adj ust components on the DMF2 board if necessary to yield a 1125 nS
stretched cycle tine.



