Introduction

The GIMIX GHOST MOTHER BOARD pProvides bus interconnections and
Phvsical supeport for the other boards in the GIMIX GHDST comruter.
It has 15 slots for full-sized (55-50) boards, and & slots for I/0-sized
(35-20) boards.

The board has many features which make it very versatile and easy
to use in a variety of applications and confisurations. .

ITS MAIN FEATURES ARE:

# Fully compPatible with the 353-50 (&300) and S5-S0C (6807%)
buses.

# Gold bus connectors

¥ 4, 8y or 16 decoded addresses prer I1/0 slot

# 0On board baud rate senerator (7% to 38,400 baud )

# A11l data an address buffers have hysteresis for
increased noise marsins.

*# The I/0 hlock is DIP-switch addressable to anvy 32, &4, or

123 bvte boundary (depending on the selected number of
addresses pPer slot).

HARDWARE CONFIGURATIONE

1/0 SLOT SIZE:

There are two wavs to chanzge the I/0 slat size derpendine on the users
needs. The board is normally supPplied with 1 74L53244 IC. installed at
location U-2 and DIP-switch %2-1 ON. This selects 4 decoded addresses
per I/0 slat. To select either 8 or 16 addresses pPer slot move the
74L5244 to location U-4 ( & addresses ) or U-5 ( 14 addresses )
and set the corresponding section of SW-3 ON ( S3-2 for 8 and S3--2
for 14).

If vou wish to be able to change I1/0 slot size by DIP-switch alone
without moving the 74L5244 vou can instal)l additional 74L5244s at
locations U-4 and U-5 and turn on the pProrer switch section for the
desired slot size. NOTE: BE SURE ONLY THE DIP-SWITCH SECTION
CORRESFONDING TO THE DESIRED SLOT SIZE IS ON., THE OTHER 2 OF THE 3
SECTIONS (53—-1,2,3:) THAT CONTROL SLOT SIZE MUST BE OFF.

Resardless of the method selected for determining I/0 slot sizes
when using 2 addresses per slot, 51-1 (AS) is a "DON'T CARE", its
pasition does not affect the address decoding. When using 14 addresses
perr sloty S1-1 (AS) and S1-2 (A&) MUST BE IN THE ON POSITION
for correct decading. .

1/0 BLOCK ADDRESSING:

THE DIP~-switches S—1 and S-2 control the addressing of the I/0_.bloack
The I/0 block occupies 32, A4, aor 123 bvtes dependinog on whether vou are
using 4, &, or 14 addresses per 1/0 slot. S2-4 enables and disables the
entire block. When 52-6 is ON the I/0 block is disabled and no decoding
takes pPlace. With S2-4 OFF the 1/0 bleck i1s enabled and it aprpears
besinning at the addresss set by the remaining sections of switches
-1 and S-2.

%1 section 1 thru &4 correspond to address bits 5 thru 10, and $2
sections 1 thru 5 correspond to address bits 11 thru 15 respectivelw
When a switch is ON the carresponding address bit must be a O for a
match. When a switch is OFF that address bit must be a 1 for a match.
Thus a ' switch settineg of ON,OFF,ON.OFF,0ON>ON,OFF,0OFF is equivalent
to a binary address of 01010011 .



ADDRESSING EXAMPLES:

1/0 block at $2000 (standard MIKBUGIRZ> location).

S1 s2
1 23456 123496
€3-1 = ON (closed)
0o0o0QO0OQOCQC O0O0O0OD0DD 74L.5244 at location
NNN-NRNN N NNNTFF U-3 for 4 addresses
F F rper- slot.

1/0 block at $F400 (3 addresses per slaot).

g a1 s2
1223456 123456
S3-2 = ON (closed)
X oooQooaa 00000 aa 74L.5244 at location
NNNNF NE EF FF U-4 for 8 addresses
F FFFFF Per slot.

X="0OON"T CARE"

I/0 block at $EQO0QO (16 addresses per slaot).
( standard GMXBUGO? / SBUG-E location)

= | 52
1 22 4 5 6 1 22 4 5 &
23-3 = ON (closed)
QO COO0D T O O Y R 745244 at location
NNNNNN NNFFFF U-5 for 16 addresses
#ooa FFFF rer slot.

#="MUST BE ON"
(For 146 addresses per slot)

BAUD RATE SELECTION: i
Note: A1l references to baud rates assume a UART or ACIA which
requires or is progsrammed {for a 146X clock input.

The baud rate generator pProvides 17 standard baud rates from 75
to 32,400 baud. The bamd rates are divided into two grouepss, the
low grcup from 75 to 9600 baud and the high aroue from 200 to
33,400 baud. DIP-switch 33-6 (B) selects which group is available
at the DIP-sacket / header at location J-1. When S2=6& is ON (closed)
the low aroup is selected, when 33-6(B) is OFF(open) the hish sroup is
selected. Up to S different rates from the selected garour can be
connected to the 5 baud rate lines of the 30 pin I/0 bus by JumpPers
on the header at J-1 . Pins 10 thru 14 of the header connect to
the buffer that drives the I/0 bus lines. Pins 1 thru % connect
to the ocutputs of the 14411 bit rate senerataer IC U-13.

The baud rates shown on the schematic diasram are those available
when the low group is selected. When the high sroup is selected the
available rates are f{four times those shown in the diasram. :



The followins are the available baud rates and their corresponding
pins at J-1 fFor both the low (L) and high (H) groups.

FPIN # L H FIN # L H
1 1200 4200 & 75 300
2 &00 2400 7 2400 9&00
3 200 1200 =] 600 38400
4 150 &00 £ 4200 19200
3 110 *

# 4 times 110 baud pProduces a non standard rate.

Normally the GIMIX MOTHER BOARD is supprlied with the header Jumpered
far the standard 110 thru 1200 baud lines. To chanse any of these
remove the Jumper from the desired input and connect a new Jumper
from the desired output line to that input. The board comes with either
of two types of header. One is a standard solder tvpe header. UOld Jjumpers
can be unsaldered and new ones soldered in. The other type which may hbe
suprplied is an insulation disrlacement header. Remove the ald JumPers
by carefully pPullins them up with a needle—-nose Pliers. New ones
must be made from #2646 or #27 Ga. masnet wire . Press the end of
the wire carefully into the notched contact of the header with
the needle—nose pPliers. A length of the pProprPer wire for the JumpPers
is provided with boards that have this type of header.

In addition a second JumpPer area has been pProvided to allow the
interconnection of the baud rate lines of the 30 pin I/0 bus
and the correspPonding lines of the main bus. When boards such as
the GIMIX € pPort serial beoard without on board baud rate senerator
are to be used: one or more JumPers must be installed at this lacation
to provide baud rates. This Jumper area is located at the left rear
corner of the S0 pin bus and consists of two rows of five so0ld pPlated
Ppins which can be strarped as required with wire wrap or with standard
0,100 center JumpPer blocks.

SWTPC MF-46& DISK SYSTEMS:

For the convienience of those using the SWT MF-4E disk svstem
S3-4(D) has been included. Settino this switch ON connects the select
line aof I/0 slot #5 to UD-3 as required by this disk svstem.

Unless an MF~&62 system is being used this switch should be OFF.

6807 SLOW I/0 CIRCUIT:

The GIMIX mother board includes a slow I/0 device circuit for
use with A20% CFU based svystems. This circuit allows the use ofF
slawer I/0 devices with higsher speed versions of the &80%. The
circuit generates a pulse, of controlled duration each time the
1/0 bus is accessed by the CPU. When £3-5(%) is ON the autput is
connected to the MRDY line on the bus and a slow memory cyvcle
is menerated when the I/0 bus is accessed.

ADDITIONAL JUMPER PADS:

Jumper pads N thru R (see schematic and board laveout diasrams)
allew rearranging the connections between the main bus
interrupt lines ( NMI, IRG, and UDZ < &209 FIRG ) and the
1/0 bus. To rearrange these connections cut the PC traces
»If anvy. between the rPads and solder JumpPers between them

as required,



EXTERNAL CONNECTIONS:
Two clamping terminal blocks, one at the front and one at the rear
of the board, are provided for making external connections to
the buses. The one at the front provides the followine connections

1 2 32 4 5 6 7 g 02 10 11 1z 13 14
2 F ¥ M + - + + + G G G G G
I R 1 1 8 &8 83 N N N N N
R oD &6 & VvV v oV n D I D n
B! Y Vv v
# = no connection tie pPoint only

The Pﬁar terminal block pProvides the following connections.

1 uDi
2 D2
< uD3
4 UD4

NOTE: SOME OF THESE LINES MAY HAVE DIFFERENT SIGNALS
DEPENDING ON THE BUS DEFINITION BEING USED (53--50 or S5--S0C)
SEE THE CHART AT THE END OF THIS MANUAL FOR FURTHER DETAILS.

HARDWARE DESCRIFPTION:

I1/0 DECODING:

U-2 (74L5240) and U-2, U-4,0r U-5 (74L5244) pProvide bufferins
for the address and control signals from the main bus.

The position of the 74L5244 at either U-3Z,4,0r S determines
how the address lines connect to the decodins circuitry and
therefore how many addresses each I/0 slat accuries.

DIF switch 52 1.2Z,and 3 determine which of the three positions
is enabled. U-7 (74LE1328) decodes & of the lower address lines
to pProvide a select sisgnal to each of the 8 I/0 slots.

U-1 and U-8 (£1346) combine the uprPer address lines with VMA

to provide an enable signal for the entire I/0 block.

The remaining low address lines AO, Al, and opticnally

A2 and A3 are routed tao the 1/0 bus as R30, RS1, R32(UD--3)

and RS2Z(UD-4) .U (74LL510) combines the enable siganal from

the address decoder with 02(E) clock and R/W from the buffers
to Provivide direction and enable control for Hi-directional
buffers U-11 and U=-12(74L5242) which control data flow between
the main and I/0 buses.The third section of -2 drives one—-shat
U-10 (74121) to senerate the 4309 slow I/0 signal. .

BAUD RATE GENERATOR:

I1-12 (14411) and crvstal Y-1 form a standard bit rate gsenerator.
The cutputs are connnected to J-1 where thev can be Jumpered to
the inpPut of U-14 (74L04) which buffers them and drives the
baud rate lines on the I/0 and, optionally, the main bus.
DIP-switch SE-4(B) sets U-1Z to one of two of its internal divide
ratios. '
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GIMIX &2300/420% MOTHERBDARD

FARTS LIST

DESCRIPTION LOCATION
8136 u-1,€
74L5240 -2
74LS244 U-2,4,5
75805 U--6
74L5138 u-7
74L510 -
74L5121 u-10
74L5242 U--11,12
14411 u-13
74104 U-14
# one standard two artional
4.7k = 7 SIP R—1.3
10 ahbm R—2
6. 8K R-4
4.7k R—-5
4,.7K x 5 SIF R
470 ahm R--7
1.1K % % SIR R--&
4,7k R—-%
LSk R-10,11,12
1M R—-20
10K no reterence, soldered
directly to back side
of P.C. board.
. 047 uf ceramic C-1+2:3.4,5,10
10 uf 25 V. tantalum C—b2r7+%
100 pf mica C-&,11
ZN3?04 transistor 21
Z24-00324-2 FP.C. board
6H107-14 heat sink
& pPosition DIP-switch S-1,2
S pPosition DIP-switch S=3

MOLEX conn. # 07-70-1101

ar equivalent.

14 position barrier block
4 position barrier block

1.2422 Mhz. crvstal
DIP sacket 20 Pin
DIF sacket 14 Pin
DIF socket 14 rin
DIF socket 24 pPin
DIF header 14 pPin
4-4Q = S/1é& screw
4-40 nut



in

=
227

8 BUS DESIGHATIONS

55-5d GIMIKX S5-5@c S5-32a GIMIX 55-3aC
D& D@ DE up3 up3 RS2
D1 D1 D1 LD Ub4 RS3
Dz Dz Dz e ~16 -16
D3 D3 D3 +12 +16 +16
D4 D4 D4 GHD GHD GHND
DS DS S GHD GHD GHND
D& D& De IHDE: INDEX INDEX
DY DY D¥ NMI FIRG FIRQ
AlS R1S A1S IRG IRG IRG
Al4 .. Al4 Al4d RSE RrsSAa RSA
A13 AL3 Al3 F51 R51 RS1
Al2 ALz A1Z2 Da D& D&
ALl Al1 A11 D1 b1 D1
Al Al@ AlG Dz Dz Dz

A2 A2 A9 D3 D3 D3

AS RS AS D4 D D4

A7 A7 Ay DS DS DS

A& RS . RS D& D& D&

AS AS AS D7 D7 D¥

A4 A4 A ez E E

AX A3 A3 R Rl RAW
AZ HZ = +ail +5U) +gU
Al Al A1 +3L! +8U +au
S15] ARG AS 12660 12665 1266b
GHD GHD» GHD» (215 15 88k 43068L5L
GHD GHD GHD Jadb Seah {515 =]
GHD GHD GHD 158k 15680 IaE00L
+31) +31) +31J) 116k 116kL 116t
+31 +8U +31) RESET RESET RESET
+GiJ +31) +31) 1.0 SEL Ccs 1.0 SEL
-12 -16 -16

+12 +156 +15

INDE® INDEX INDEX

MRST MR MEDY NOTE: THIS CHART DOES HWHOT
NMI HMI BUSY INDICATE THE FOLARITY OF
IRE IRG IRQ THE SIGHALS. IT IS OMLY H
upz FIRG FIRE COMFARISON OF THEIR HAMES.
up1 8] 8]

az E E

UrA UMA Rigls|

Rl R =P

RESET RESET FRESET

BA BA EAR

@l BS BS !

HALT HALT HALT

116k BUSR® BUSE® or 11@b

1566 upsS Ssadb or 53

Za6b0 UDE 26688 o 52

(N5[Cla] up? 426060 or S1

12060 ups 1286k or Sa

THE HAMES IW THE "GIMIX" COLUMH REFLECT THE DESIGHATIOHS
THAT APPEAR OW THE MOTHER ECARD ITSELF AND IW THE DOCUMENTATION.
THE ACTUAL SIGHALS AT SO0ME OF THE FPINS DEFENDS OM THE JUMPER
CONFIGURATION OF THE BOARD AND THE PARTICULAR CPU CARD IWSTALLED.
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