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:4L5157 Resistors R1 thrY R8 are mounted on 
the 3rd 16 pin -socket. YOy can 
a compon~nt carrier or pr~ss them into 

CL DI~ITAL MX-€.4 Caleco Ctm) ADAH Hemor~ Expander the socket itselt. Capacitors Cl and 
Cop~right (c) 1986. 1S187. 1988 all ri9hts reserved C2 are 
This board can be built using 4464-15 or 4464-12 memory chip-s
The 30 pin plug can be obtained in the form o~ scrap IBH or compatable
beards from almost an!<l computer repair shop. Cut ot'(" a piece that has 
15 pins to a side and epox~ it a piece of per board abol.At 3.5" b~ 2" 
Obtain 3 16 pin yire wrap sockets and 2 18 pin ~ire wrap sockets and 
arrange them so that !<IOU will be co~ortable 40rking with them. 
Use 30 gauge ~ire to make all connections. ~hen finished. haye a friend 
check !<lour work. NO/.--'. re-fer- to the original Orphanware documentation 
to install the board in the computer. Use RAHTE5T.COH to check ~our 
board for proper function. EN.10Y 
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U-l 32SSAP-5 PPI Chip PC2 
X-l 32.768 Khz cr~stal PC3 L'3PC4U-:2 is a 16LB C.... stom 

PC5 L2
programed PAL that can 

PCG .1
be obtained onlY from 

PC7 lCL Digital or OBS 
v~c D.tJ ~;. I BTlU-3 5832 Clock Chip rt' 26 IIC-1 and C-2 22 p~ c€ra~c 

INn48 1~l.48 '3Vdisk capacitors
C-3 .01 cera~c disk capacitor t-rR-l Beckman 898-1-RI0K H-R-2 is a 2.4 Mohm 1/4 Watt resistor vrD-l and 0-2 IN4148 or l.N914 diodes .1 
(:-4 and C-5 are .1 uf' 1.6V disk capacitors 

IC--6 is a 22 l.Af TANTALUH SOV capacitor 

IP-l has been made from scrap 64K boards to date. (:3 -'r- • OJ. 
We ""ill make PC boards available if there is 

+111~111€nough inte-rest. It is also possible to find >P 0 RST VS43 OJ.scrap boards in electronics shops ...ith the Rl.1" cente-r fingers for sale ver~ cheap. Then R2 '( 2.4H 101(
all that is ne-eded is to obtain some perf board ) 12345678from Radio Shack and glue a pi€ce 15 pins \.,Iide to 
the perf board cut to a size of' about 1.5'" b~ 3'". 

II IP-l has beocn made from scrap 64K boards to date-. 
You can find scrap computer boards \.,lith pins on 
.1" centers from most shops that repair IBH and 
and CLONE t~pe computers. Cut a section \.,lith 15 
pins on each side and glue it \.,lith EPOXY to a piec~ of per-board cut 
1.5'" b~ about 3". You can mount all ~our components to this. r::L DIGITAL S665 M!,:!ers Road Akron, OH 44319 
See seperate parts list for all parts and sources. rrit Ie 
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