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1.0 1.  Introduction 

The PCJr Cornbwrd is P Serial 01 MIDI Pwt/XT Keybmrd/Znd & 3rd Disk 
Dtive/JRIOM) Adaptor Card. 

Hathkit fans, you should feel right at h m e  with this me! 

?%is five-function card includes the serial port modification defied by Michael 
Haekett in his JRSERIAL package, the XT keyboard modification defied by Bill 
Kirkc in his JRXTKEY package, the 2nd & 3rd disk drive modifications defmed by 
Pnu: C d e y  in his 2NDDlSK and 3RDDISK packages, the JRlOOO modification 
defi,ed by Glenn Buskirk in his Making Jr More Compatible package, and the 
RS232 to MIDI port conversion defied by Claude Bordeaux in his RS232MDI 
package. There modifications an all provided on one card that is plugged into the 
modem slot (58) an the PWr system board. Ribbon cables an used to supply the 
additional signals rrquired from the system board and disk drive card. 

Each of the f n t  three of these added functions is entirely independent of the others. 
so that any combination of the three can be used. For example, if the second and 
third disk drive modirications have already been applied to the disk drive card then 
is no nod  to add the cinuit components for these functions to the PWr 
Combocard. The JRlOOO function can only be added with the JRXTKEY and the 
2nd & 3rd Disk Drive functions since it requires unused wires in the ribbon cables 
added a part of these features. The MIDI poti modifiaian converts the added 
serial port to a MIDI port so this function must be added with the serial port func- 
tion 

1.1.1 The Original Packages 

Thm is much tmhnical information in the original packages which will not be 
duplicated in this package. I do recommend that you request these packages for 
review and future reference. 

These packages are: 
JRSERIAL frm HACKETl a t  PK705YMG 
JRXTKEY from KlRKE a t  RCHVMX 
ZNOOISK from HAMMONO a t  RCHVMPJ 
3ROOISK from HAMllONO a t  RCHVMPB 
M O D E M E W  from HKENNEDY at AUSVMY 
JRlOOO from MUSTANG a t  YKTVMH3 
RSZ32MOI ava7lable on the  PCTOOLSC d i r k  

1.1.2 Silkscreen Artwork File and the Input File for Wintek’s smARTWORK 

The two files indudcd with this package M: 

COMBOSK PRTBIN the  silkscreen artwork f i l e  
JRCOMBO PCBBIN t h e  SMUTWORK i n p u t  f i l e  

I .  Introdunion 1 

1.0 1. Introduction 

The PCJr Combocard is a Serial or MIDI Port/XT Keyboard/2nd & 3rd Disk 
Drivc/JRlOOO Adaptor Card. 

Heathkit fans, you shou ld feel right at home ,,"ilh this one! 

lbis five-function card includes the serial port modification defmed by Michael 
Hackett in his JRSERIAL package, the XT keyboard modification defmed by Bill 
Kirke in his JRXTKEY package, the 2nd & Jed disk drive modifications defmed by 
P:'.ll: Crumley in his 2NDDISK and 3RDDISK packages, the JRIOOO modification 
defmed by Glenn Buskirk in his Making Jr More Compatible package, and the 
RS232 to MIDI port conVl!fsion defined by Claude Bordeaux in his RS232MDI 
package. These modifications are all provided on one card that is plugged into the 
modem slot (J8) on the rCJr system board. Ribbon cables are used to supply the 
additional signals required from the system board and disk drive card. 

Each of the first three of these addcd function s is entirely independent of the others, 
so that any combination of the three can be used. For example, if the second and 
third disk drive modifications have already been applied to the disk drive card there 
is no need to add the circuit components for these functions to the PCJr 
Combocard. The JRIOOO function can only be added with the JRXTKEY and the 
2nd & :lrd Disk Drive functions since it requires unused wires in the ribbon cables 
added as part of these features. The MIDI port modiliction converts the added 
serial port to a MIDI port so this function must be added with the serial pon func
tion . 

1.1.1 The Original Packages 

There is much technical infonnation in the original packages which will not be 
duplicated in this package. J do recommend thai you request these packages for 
review and future reference. 

lbese packages are: 

JRSERIAL from HACKETT 
JRXTKEY from KIRKE 
2NDOISK from HAI·mONO 
3RDDISK from HAI·lIONO 

at PK7e5VMG 
at RCHVMX 
at RCHVMP3 
at RCHV~'P3 

"'OOE",,"'OD from HKENNEOY at AUSVNV 
JRleee from MUSTANG at YKTV~'H3 
RS232HOI available on the PCTOOLSC disk 

1.1.2 Silkscreen Artwork File and the Input File for Wintek's smARTWORK 

The two ftles included with this package are: 

CDt·IBOSK PRTBIN the silkscreen artwork file 
JRCOMBO PCBBIN the smARTWORK i nput flle 
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To print the a s r e e n  fk aRer it has been downloaded to a disk. use: copy ib 
COMBOSK.PRT pm. 

It will be helpful to nfer to the silkscreen plot for component and connector 
locations as you read seftion 3 of this package. 

The JRCOMBO PCBBIN fie is included 10 that you can modify the design using 
Winteks smARTWORK program if you wish. 

Let’s begin our adventure with a review of the eompnents nquked for each func- 
tion. 

To print the silkscreen ftle after it has been downloaded to a disk, use: copy fb 
COMBOSK.PRT pm. 

It will be helpful to refer to the silkscreen plot for component and connector 
locations as you read section 3 of this package. 

The JRCOMBO PCBDl N file is included so that you can modify the design using 
Winlek's smARTWORK program if you wish. 

Let's begin our adventure with a review of the components required for each func
tion. 

I. Introduction 2 



2.0 2. Parts List 

Price referenaes am fmm JDR Microdevices 1991 Catalog #IlA 

2.1.1 Serial Port Function '' d 8 2 5 0 A E I  IC 

,i -1 75188'1 IC , 
Z L  1 74LS245 IC L%", 

' "  Ll-75189 Ic 
'Y 175189 IC 

1 OSC1.8432 T3''''s -'' 
2 14 Pin sockets 
1 14 p i n  socket 
1 20 p i n  socket 
1 40 p i n  rocket 

-1 4.7K 1/4u ' P  ',' 
12 10K 1/4w 
5 0.1 uF monolithic caps 
2 micro-c l ips 
2 2-pin male headers 
2 shorting blocks 

1 box connector s t r i p  
vt OR09 connector I?',,!-./ 

Ser ia l  Part t o t a l  

$ 6.95 
$ .69 
$ 1.19 
$ 1.19 
I 1.19 
$ 5.95 
$ .22 
s .11 
$ .l8 
$ .30 
$ .05 
$ .10 
$ .60 
$ 1.19 
5 .NC 
$ .40 
s .45 
$ .?? 

- 
$20.76 

or use one from modern 

optional for  r i n g  ind icate 
optional 

modified for OSC1.8432 

R1 
RZ, R3 
C1-C5 
RS 270-336 or eq. 
c u t  from 40 p in  header 

53, JDR DBOOPRS, or use 1/0 cable 
56, i f  available, OP 
use wire and micro-c l ip  

or $6.67 w/o 8250A IC 
and optional items 

2.1.2 Optional Serial Port & Keyboard 110 Cable 

This cable replacer the DIN keyboard and DB09 serial pod comeftom on the m 
edge of the card and eliminates the lequkrnent t o  modify the e m  for access to 
these mmecton. 

1 2x10 header $ 2.49 J aption . . I  
120 IDC Socket f .65 

&cable mounted DIN, 
vl I D B O W  wd t-nd ~ $ 1.39 
1 ft 20 ribbon cable $ .38 

$ 1.69 RS274-006 or eq 

Cable t o t a l  $6.60 

2.0 2. Parts List 

Price references arc from JDR Microdeviccs 199 1 Catalog # II A 

2.1 .1 Serial Port Function '" . (8250A N IC 

?<.I I,. 1 74LS245 Ie 1--0:.1,'1:; 
I'{ v I 75188 " IC I' P 
1'1 vi 75189 Ie 
1<1 1 75189 Ie 

1 05C1.8432 '1, 3n~ ~<J 

2 14 Pi n sockets 
1 14 pi n socket ~ 

1 20 pi n socket 
1 48 pi n socket 

...... 1 4.7K Ij4w 'ltv-) 

v2 18K Ij4w 
50.1 uF monolithic ClipS 
2 micro-clips 
2 2-pin male headers 
2 short i ng blocks 

vI 0809 connector ~~, ~r)", I 
1 box connector strip 

Serie l Port totd) 

2.1.2 Optional Serial Port & Keyboard 110 Cable 

$ 6. 95 
$ . 69 
S 1. 19 
S 1.19 
S 1.19 
S 5.95 
S .22 
I .Il 
S .18 
I . 30 
$ . 85 
$ .10 
I .68 
S 1.19 
S .NC 
I .40 
S . 45 
S 

or use one from modem 

optional for ring indicate 
optional 

modi fied for 05(1.8432 

'1 
R2, R3 
(1 - (5 
RS 278-336 or eq. 
cut from 4B pi n header 

JJ , JOR OB09PRS , or use I/O cable 
J6, if available , or 
use wire and micro -clip 

or $6.67 w/o a2seA Ie 
Md optional items 

This cable replaces the DI N keyboard and D809 serial port connecto rs on the rear 
edge of the card and eliminates the requirement to modify the case for access to 
these connectors. 

1 2xle header 
1 20 IDC socket 
~cable mounted DIN 
V1. IDSe9P IW..O. heCIO'1, 

1 ft 20 ribbon cable 

S 2.49 J Opt1on 
S .65 
S 1.69 RS274-e06 or eq 
S 1.39 
$ . 38 

Cable total $6.60 
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2.1.3 XT Keyboard Adapter Function 
.JO 1 74LS322 IC 

d74LS175 IC 
, i 1 74LS04 IC 1 ' ~ ' " '  

,,, 1 7 4 0 7  IC -l'loc 
I;' z:::;y ;: .r,-,,7'l 2 "  

1 8255A-5 IC 
A 4 14 p i n  rockets 

X 1 6  p i n  socket 
1 20 p i n  socket 
2 40 p i n  sockets 
2 40 p i n  IOC d i p  plugs 

2 LEO'S 
2 micro-c l ips 

4 ft 4 0 ' n b b o n  cable 

-2 150, 1/4n 
r 5  4.7K, 1/4w C';.' 

4 47 pF caps 
4 .01 uF monolithic caps 
4 .1 uf monolithic caps 
2 D I N  connector e;;& .. ,' 

1.49 
.39 
.25 
.25 
.49 
.35 

2.95 
.44 
.12 
.18 
.60 

2.38 
.60 
.20 

1.19 
.I0 
.10 
.20 
.42 
.54 
.59 

or use o r i g i n a l  from Jr 

RS 270-335 OP cq. 
RlQ, R11 
R5, R6, R7, R8, R9 
c1'1 
C ' S  

C'S 
54, JOR DIN-55, or use 110 cable 

X T  Keyboard t b t a l  813.83 or $18.88 w/o 8255A-5 IC 
plus keyboard o f  your choice 

2.1.4 2nd & 3rd Disk Drive Functions 
vl'74LS175 IC 
2,7437 I.I!BIC 
2 8 p i n  sockets 
fl 14 p i n  rocket 
d'16 o i n  racket 
.I .1 ;F monolithic cap 
1 2x40 header 
2 8 p i n  IDC d i p  plugs 
2 34 IDC sockets 
1 20 IDC socket 
3 34 IDC edge card 

4 f t  34 ribbon cable 
1 ft 8 ribbon cable 

$ .39 
$ .49 

$ .ll 
$ .12 
$ . l 8  c 
$ 2.49 JZ UI.L 1 V 1 D  
$ .98 
S 1.50 

0 .22 J 1  and Diskette card connector 

5 .65 
S 2.67 far three dr ives 
$ 2.04 
$ .15 

2nd & 3rd Dirk  Drive t o t a l  511.99 plus drives, Power supply 
& enclosure o f  Y Q U r  choice 

2.1.3 Xl Keyboard Adapter Function 
7-0 1 74LS322 Ie $ 1.49 
,. --r7.LS175 IC $ .39 

I 1 74Lse4 Ie ",< ')( $ .25 

,:;' ~:~~;e ~~ 'I' ~'.1~ oJA ~ :;~ 
1'1 1 7497 Ie TiD(' $ . 35 

1 8255A-5 Ie $ 2.95 or use original from Jr 
'1-- 4 14 pin sockets $ .44 

X16 pin socket S . 12 
1 20 pin socket $ .18 
2 49 pin sockets S .6e 
2 40 pin IDG dip plogs $ 2.38 

vt ft 40 'ribbon cable $ .60 
2 LEIl's $ . 20 
2 micro-clips $ 1.19 RS 278 - 336 or eq. 
2 ISO , Ij4w S .18 RIB, Rll 

... 5 4.7K, Ij4w <4- :.0) S .18 RS, R6, Rl, RS , R9 
447 pF caps S .20 cl ' s 
4 .01 uF monolithic CliPS S .42 c ' s 
4 . 1 uf monolithic CliPS $ .54 C's 

.,l DIN connector (l;/.~r.t< .. $ . 59 J4 , JOR DIN-55 , or use I/0 cable 
~_t.'t __ 

XT KeybolJrd total $13.83 or $10.88 w/o 8255A-5 Ie 
plus keyboard of your choice 

2.1.4 2nd & 3rd Disk Drive Functions 
>f 7.LSI75 IC 
'X 7'37 7'IJ~ IC 
2 8 pin sockets 

vt" 14 pin socket 
",1:"16 pin socke t 
--1 .1 uF monolithic cap 
1 2x4G header 
28 pin IDe dip plugs 
2 34 IDC sockets 
1 26 IDC socket 
334 IDC edge ca rd 

v4"" f t 34 ribbon cab le 
1 f1 8 ribbon cab le 

$ .39 
$ .• 9 
$ .22 Jl and Diskette card connector 
$ .11 
$ .12 
$ .18 C 
$ 2.49 J2 lAhL 2. '{./O 

$ .98 
$ L5" 
$ .65 
$ 2.67 for t hree drives 
$2 .8' 
$ . 15 

2nd & 3rd Disk Drive total Si'i'T9 plus drives , power supply 
& enclosure of your choice 
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2.1.5 JRIOOO Function l l f  

1 7 4 F 8 6  IC m j ' ' ' ~  I .49 

4 micro-c l ips  $ 2.38 .RS 270-336 or eq. 

1 SPST swi tch  I 1.25 t o g g l e  or 

vf 16 pin  socket  $ .12 

vl l.QK, 1/4w r e s i s t o r  $ .05 

push on/push o f f  

JRlQQQ t o t a l  54.29 plus  keyboard and d i r k  
d r i v e  func t ions  added 

2.1.6 MIDI Function 
7407 IC 
74123 IC 
MCT-6 
0SCZ.Q 
1114148 Diodes 
LED'S, green 
LED, red  

I .49 
$ .49 
$ 1.29 
$ 5.95 
$ .10 D1, 02 
$ .28 03, 04  
$ .10 D5 

8 pin  socket  $ .ll 
14 pin  sockets  J .22 
16 pin  sockets  $ .24 
.1 uF monol i th ic  caps $ .40 Cl, C2, C4, C5 
100 UF e l e c t P o  cap $ .19 C3 
D I N  j a c k s  $10.14 I/O cable ,  RS 274406 or eg. 
2x10 header $ 2.49 I/O c a b l e  connec t ion  
20 IDC socket  $ .65 110 c a b l e  connec tor  

2 f t  20 ribbon c a b l e  $ .60 i j 0  c a b l e  
1 220, r e s i s t o r  network $ 1.09 R1-R8 
4 220, 1/4w r e s i s t o r s  $ .20 R12, R13, R16, R17 
6 4.X. 1/4n r e s i s t o r s  $ .30 R9-Rl1, R14, R15, R18 
1 330, 1/4w P e s i s t o r  $ .a5 R19 
1 SPOT w i t c h  $ 1.50 toggle  

MIDI t o t a l  626.88 p l u s  J r S e r i a l  func t ion  
added 

Total p r o j e c t  c o s t  i s  c o s t  o f  above components p lus  

1 empty PCJr Combocard $xx.xx TED 

2.1.5 JR1000 Function 

2.1.6 MIDI Function 

1'/ 

1 74F86 Ie ' l< 
v i 16 pi n socket 

4 micro-clips 
v1 l.9K, 1/4w res istor 

1 SPST switch 

$ •• 9 
$ .12 
S 2.38 ,RS 279-336 or eq. 
$ .65 
$ 1.25 toggle or 

push on/push off 

JR1gee lottll f'4.29 plus keyboard and disk 
drive functions added 

1 7497 Ie I'J/) 

1 74123 Ie 
1 HCT -6 
1 05C2.0 
2 IN4148 Oiodes 
2 LEO's, green 
1 LEO , red 
1 8 pin socket 
2 14 pin sockets 
2 16 pin sockets 
4 .1 uF monolithic caps 
1 leO uF electro cap 
6 DIN jocks 
1 2xla header 
1 29 IDe socket 
2 ft 20 ribbonc"ble 
1 22e , resistor network 
4 220, 1/4w resistors 
6 4.7K, 1/4w resistors 
1 3313, 1/4w resistor 
1 SPOT swilch 

$ .49 
$ .49 
$1.29 
$5.95 
$ .16 01, 02 
$ .28 OJ, D' 
$ .10 05 
$ . ll 
$ .22 
$ .2' 
$ .49 Cl i e2, C4 , C5 
$ .19 CJ 
510.14 I/O cable, RS 274 -906 or eq . 
$ 2.49 I/O ctlble connection 
$ .65 I/O cable connector 
S .60 I/O cable 
S 1.09 RI-R8 
S .20 RI2. RD, R16, R17 
$ .30 R9 -Rll , R14 , R15 , R18 
S . 05 RIg 
$ 1.SD toggle 

MID I totlll $26.88 plus JrSerial function 
added 

Total project cost is cost of above components plus 

1 empty PCJr CombOClird $xx.xx T80 

2. Parts List 5 



3.0 3. The PCJr Combocard Design 

The original printed circuit card for this pmjed was designed to be an exact physical 
replacement for the IBM internal modem card. The area of this card provided ample 
room for four of the modifications noted above. Taken together, these provided 
much additional PC compatibility to the PCJr. Thesc modifications had been built 
and verified by many P U r  owners. so they made good candidates for integration on 
a single printed circuit card. At design level 2.0 the card was cxpanded slightly to 
accomidate the circuits necessary to convert the serial port to a MIDI port, a 
reversible conversion. 

This is a two-sided card design with plated through holes requkd for pass thugh 
CoMedonS. The metal pads for 
and all pass through connections, are round. The pin-1 pads, and all pads where 
resistors or capacitors will be connected are square. 

The components and wiring for Mike Hackett's serial port modification are located 
just above the cards edge connector. Seven liner m to a DB09 CDM.SC~O~ on the 
top rear corner of the card at J3. These lines are wired to the nine-pin connector as 
shown in Hank Kennedy's instructions for wnverting the internal modem to serial 
port I .  The . I2 volt line is wind external to the card. Bill Kirke suggested adding a 
1.8 MHz oscillator to the serial port circuits so that this new port will be XT wm- 
patible at the hardware level. Bill provided schematin for an optional 1.8 MHz 
orillator and I have inwrporated his circuit in the PCjr Combocard layout. I have 
also added the wiring necessary to suppon a ring indicate function for this serial 
Po". 

Bill Kirk& XT keyboard interface circuits are located an the rear half of the card. 
AU C O M ~ ~ O ~ S  between these circuits and the system board are made using a 40 
wire ribbon cable with 40 pin IDC dip plugs at each end. One end plugs inlo the 
40 pin IC socket at J5 and the other end is mounted piggyback on the 8255A-5 IC 
at location ZM22 on the system board. The 8255A-5 must be removed from the 
system board and a 40 pin socket installed in it's place. Hank Kennedy suggested 
that system umts with daughter cards installed under the disk drive may not have 
mom for this piggiback conneelion at the 8255A-5 IC. We will deal with this corn- 
plication during construelion ofthe 40 wire ribbon cable. Wires 34 and 36 of the 
ribbon cable extend beyond the piggybacked dip plug and are used to COM& pck 
and lRQl from the system board  to this interface. These are the only signals 
required by Bill's modhication that are not available at the pins of the 8255A-5 IC. 
Wires  35, 37, 38, and 39 will be used in a similiar manner to provide signals to the 
JRIOOO modification ifthat is also added. A standard five-pin DIN keyboard con- 
nector is located an the bottom rear corner of the card at J4. 

The compnents and most of the Wiring for Paul Cmmlcy's 2nd & 3rd disk drive 
modifications are located near the lower edge of the card just to the rear of the edge 
W M ~ C ~ O I .  Pad's 2nd & 3rd dirk drive modhications require adding two dip 
sockets, a capacitor and twelve wires to the disk drive card. lhis PWr Combocard 
implementation of his circuits requires the addition of only three w k s  and an 8 pin 
dip socket to the disk drive card. An 8 wire ribbon cable brings three signals from 

Ic socket pins, ex@ pin I ,  all Connector pins, 
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3.0 3. The PCJr Combocard Design 

The original printed circuit card for Ihi! project was designed to be an exact physical 
replacement for the IBM internal modem card. The area of this card provided ample 
room for four of the modifications noted above. Taken together, these provided 
much additional PC compatibility to the pe Jf. lbesc modifications had been built 
and verified by many PCJr owners, so they made good candidates for integration on 
a single printed circuit card. At design level 2.0 the card was expanded slightly to 
accorrudate the circuits necessary to convert the serial port to a M IDI port, a 
reversible conversion. 

This is a two-sided card design with plated through holes required for pass through 
connections. The metal pads for alllC socket pins, except pin I, all COIUlcctor pins, 
and all pass through connections, arc round. The pin-I pads, and all pads where 
resistors or capacitors will be connected arc square. 

The components and wiring for Mike Hackett 's serial port modification arc located 
just above the card's edge connector. Seven lines run to a DB09 connector on the 
top rear comer of the card at H. These lines arc wired to the nine-pin connector as 
shown in Hank Kennedy's instructions fo r converting the internal modem to serial 
port I. The -12 volt line is wired external to the card. Bill Kirke suggested adding a 
1.8 MHz oscillator to the serial port circuits so that this new pon will be XT com
patible at the hardware level. Bill provid<..-d schematics for an optional 1.8 MHz 
oscillator and I have incorporated his circuit in the rCjr Comlxx::ard layout. I have 
also added the wiring necessary to support a ring indicate function for this serial 
pon. 

Bill Kirke's XT keyboard interface circuits arc located on the rear half of the card. 
All connections between these circuits and the system board are made using a 40 
wire ribbon cable with 40 pin IDC dip plugs at each end. One end plugs into the 
40 pin IC socket at J5 and the other end is mounted piggyback on the 8255A-5 Ie 
at location ZM22 on the system board. The 8255A-5 must be removed from the 
system board and a 40 pin socket installed in it's place. Hank Kennedy suggested 
that system units with daughter cards installed under the disk drive may not have 
room for this piggyback connection at the 8255A-5 IC. We will deal with this corn· 
plication during construction of the 40 wire ribbon cable. Wires 34 and 36 of the 
ribbon cable extend beyond the piggybacked dip plug and are used to COMect pclk 
and IRQ I from the system board 10 lhis interface. These arc the onJy sjgnals 
required by Bill's modification that are not available at the pins of the 8255A-5 IC. 
Wires 35, 37, 38, and 39 wiU be used in a similiar manner to provide signals 10 the 
JRlOOO modification if that is also added. A standard five-pin D IN keyboard con
nector is located on the bottom rear com er of the card at J4. 

The components and most of Ihe wiring for Paul Crumley's 2nd & 3rd disk drive 
modifications arc located near the lower edge of the card just to the rear of the edge 
connector. Paul's 2nd & 3rd disk drive modifications req uire adding two dip 
sockets. a capacitor and twelve wires to the disk drive card. This rClr Combocard 
implementation of his circuits requires the addition of only three wires and an 8 pin 
dip socket to the disk drive card. An 8 wire ribbon cable brings three signals from 
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the disk drive card lo J I ,  and an extension of the 34 wire disk drive cable is con- 
nected to the header at J2 to pick up the four new signals required for the added 
drives 

Because extra space was available. I chose to add the 74F86 IC and the wiring for 
Glenn Bushks  JRIOM) modfiation to this card. + 5, ground and the signal from 
pin 20 of the 825SA-5 an already available an the card. Pa UT wires in the 40 win 
ribbon cable an used to bring the required signals from ZMIO, ZM31, and a system 
board via to the card, and two wires in the 8 wire ribbon cable are used to Wire a 
switch on the front of the Jr cabinet to the JRIOOO circuits. 

3. The P U r  Combocard Design 7 

the disk drive card to JI, and an extension of the 34 wire disk drive cable is con· 
nected to the header at 12 to pick up the four new signals required for the added 
drives. 

Because extra space was available, I chose to add the 74F86 Ie and the wiring for 
GleIm Buskirk's JR 1000 modification to this card. + 5, ground and the signal from 
pin 20 of the 8255A·5 arc already available on the card. Fo ur wires in the 40 wire 
ribbon cable arc used to bring the required signals from ZM30, ZM31, and a system 
board via to the card, and two wires in the 8 wire ribbon cable are used to wire a 
switch on the front of the Jr cabinet to the JR 1000 circuits. 
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To provide access for the keyboard and serial port cables to their respective wnnee- 
tors, the existing phone line opening in the rear of the PCTr cabinet must be modi- 
fied. Using the optional IiO ribbon cable. originauy suggested by Hank Kennedy. 
eliminates the need for this cabinet modification. 

The circuits defied by Claude Bordeaux to eonven an RS232 port to a MIDI port 
an located at the v e ~  front of the card. LEDs D3, D4, and D5 can be mounted x1 

that they an visible through the slots at the front of the Ir case. Use of this clrmit 
requires that a 2.00 MHz oscillator be provided in place ofthe 1.8432 MHz 
oscillator nomdly used in the OSC1.8 socket of the serial pnn section of the card. 
A 20 wire ribbon cable connects the MIDI signals from six MIDI DIN connecton 
to a 2x10 header on the Combocard. At this time, I do not know of anyone who 
has successfuUy built and verirtd this modification to an RS232 port. 

Do not let thc length of this document intimidate you. 1 have tried to provide e m  
detail for each work item which has lo be accomplished so that a PC novice can 
learn by building this project. The cost is relatively low and there is much to be 
learned so jump right in. 
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To provide access for the keyboard and serial port cables to their respective connec
tors, the existing phone line opening in the rear of the PCJr cabinet must be modi
fied. Using the optional 110 ribbon cable, originally suggested by Hank Kennedy, 
eliminates the need for this cabinet modification. 

The circuits defmed by Claude Bordeaux to convert an RS232 port to a MIDI port 
are located at the very front of the card . LED's D3, D4, and D5 can be mounted so 
that they are visible through the slots at the front of the Jr case. Use of this circuit 
requires that a 2.00 MHz oscillator be provided in place of the \.8432 MHz 
oscillator normally used in the OSCI.8 socket of the serial port section of the card. 
A 20 wire ribbon cable connects the MIDI signals from six MIDI DI N connectors 
to a 2x-IO header on the Combocard. At this time, I do not know of anyone who 
has successfully built and verified this modification to an RS232 port. 

Do not let the length of this document intimidate you. I have tried to provide exact 
detail for each work item which has to be accomplished so that a PC novice can 
learn by building this project. 'Ibe cost is relatively low and there is much to be 
learned so jump right in. 
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4.0 4. Serial Port Construction Details 

At this point I rrcummend that you spend a few mnutes to micw the remainder of 
thew instructions and dende whrh iuncuonr you wroh lo add tu your PWr bufore 
you add any components to your card. I alx, rerummend that you complete the 
PCJr cnbinct modification< dr.sc&d m section 5 and test fit the card xiih thr 
1>1109 and DIN conncctori attached into thc rnodfted cabinet bcL,n. you add thc 
IC - to the rockctr on the card 

4.1.1 Install Components on the PCJr Combocard 

Iri the fun begin! 

( ) Position the card on your work bench, solder side dawn with the edge con 
neaor on the right. 

( ) Check your card with an ohmmeter between + 5VTP and GNDTP to insure 
that there are no Vdd to ground shorts on the card. 

( ) Check the physical fit of your card in Jr by installing it in the modem poG- 
tion. The edge connector should fit properly in the modem (18) connector on 
the system board and the rear edge of the card should not bind on the inside 
of the 1, cabinet. My Texion cards required sanding of the MI edge of the 
card back to the edge of the wide shield h e  on the solder side ofthe card so 
that they would fit without bmdmg. 

With the card in place, Jr should power-up n o d y  

Remove the card from Jr and return it to the work bench. 

Place a copy of the silk screen plot on your bench. You will need the silk 
screen plot to locate component positions. 

Position a 40 pin JC socket on the card at the 8250A location. 

Insure that pin I is in the hole with the square pad and solder 40 pins in 
place. 

Pmition a 20 pin IC socket on the card at the 74LS245 location. insure that 
pm I is in the hole with the quare pad and solder 20 pins in place. 

Position 14 pin sockets at the 75188 and 75189 locations, check the pin I 
positions, and solder the 28 pins in place. 

Takc a I4 pin socket and remove pins 2.3 ,4 ,  5,  6, 9. 10, 11, 12, and 13. Push 
the pins out the top or cut then flush with the bottom of the socket. 

Position this modified 14 pin soeket at the OSC1.8 location, check the pin 1 
position, space the socket above the card so that cut pins do not contact traces 
under the socket. and solder the 4 pins in place. 

Place a 4.7K ohm resistor at the R1 location. Cheek to insure that the 
resistor leads are in holes with square pads and solder the resistor in place. 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 
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4.0 4. Serial Port Construction Details 

At this point I recommend that you spend a few minutes to review the remainder of 
these instructions and decide which functions you wish to add to your PCJr before 
you add any components to your card . I also recommend that you complete the 
PCJr cabinet modifications described in section 5 and test fit the card with the 
D809 and DIN connectors attached into the modified cabinet before you add the 
Ie's to the sockets on the card. 

4.1.1 Install Components on the PCJf Combocard 

u t the run begin! 

() Position the card on your work bench. solder side down with the edge con
nector on the right. 

() Check your card with an ohmmeter between + 5VTP and GNDTP to insure 
that there are no Vdd to ground shorts on the card. 

() Check the physical fit of your card in Jr by installing it in the modem posi
tion. 111c edge connector should fit properly in the modem (J8) connector on 
the system board and the rear edge of the card should not bind on the inside 
of the Jr cabinet. My Texion cards required sanding of the rear edge of the 
card back to the edge of the wide shield line on the solder side of the card so 
that they would fit without binding. 

() With the card in place, Jr should power-up nonnally. 

() Remove the card from Jr and return it to the work bench. 

() Place a copy of the silk screen plot on your bench. You will need the silk 
screen plot to locate component positions. 

() Position a 40 pin IC socket on the card at the 8250A location. 

() Insure that pin 1 is in the hole with the square pad and solder 40 pins in 
place. 

() Position a 20 pin IC socket on the card at the 74LS245 location, insure that 
pin I is in the hole with the square pad and solder 20 pins in place. 

() Position 14 pin sockets at the 75188 and 75189 iocations, check the pin I 
positions, and solder the 28 pins in place. 

() Take a 14 pin socket and remove pins 2, 3, 4, 5, 6, 9, 10, 11, 12, and 13. Push 
the pins out the top or cut then flush with the bottom of the socket. 

() Position this modified 14 pin socket at the OSC1.8 location, check the pin 1 
position, space the socket above the card so that cut pins do not contact traces 
under the socket, and solder the 4 pins in place. 

() Place a 4.7K ohm resistor at the Rilocation. Check to insure that the 
resistor leads are in holes with square pads and solder the resistor in place. 
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( ) 

( ) 

Place 10K ohm resistors at locations R2 and R3. Check to insure that the 
reististor leads are in holes with square pads and solder the resistors in place. 

Place 0.1 uF capacitors at the locations marked CI, C2, C3, C4, and CS. 
Check to insure that the capacitor leads are in holes with square pads and 
solder the capi ton in place. 

() Place 10K ohm resistors at locations R2 and R3. Check to insure that the 
resistor leads are in holes with square pads and solder the resistors in place. 

() Place 0.1 uF capacitors at the locations marked C I, C2, C3, C4, and C5. 
Check to insure that the capacitor leads are in holes with square pads and 
solder the capacitors in place. 
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( ) 

( ) 

Cut two 2x1 headen from a 2x40 header. 

Place one 2x1 header at the location marked SBI directly above the A12 edge 
connector land. Check to insure that the two pins are in hales with square 
pads and solder in place. 

Place one 2x1 header at the location marked SB2 directly below R1. Check to 
insure that the two pins are in holes with sqm pads and solder in place. 

If you have chosen to use the optional I/O cable, cut a 2x10 header fmm a 
2x40 header. Count five pins in from one end and cut the #5 and #4 pins out 
of each row both above and below the plastic. This will leave one group of 
2x5 pins and one goup of 2x3 pins. 

Place the madied 2x10 header at the J OPTION location and solder in place. 

If you are using the I/O cable, skip the following thne steps. 

Place the DB09 m ~ e c t ~ r  at the 53 location and mark the centen of the two 
mounting mews. 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) Remove the DB09 connector and drill two . I  10. holes far the mounting 
RreWS. 

( ) Place the DB09 connector at the 13 location, secure it with two 4 4 0  screws. 
and solder nine pins in place. 

( ) Place the box connector strip at the J6 location and solder in place. 

( ) If the box connector is not available, solder a micro clip to a 4 inch piece of 
bsulated wire. and solder the free end of the Wie into the hole marked S > 
near the J6 location. 

( ) Solder a micro clip to a 7.25 inch piece of insulated wire, and solder the free 
end ofthe wire into the hole macked c -12 at the top front of the card. 

( ) Inspect all of the solder joints you have just made for shorts to adjacent &s. 

( ) Check you card with an ohmmeter between + SVTP and GNDTP to insure 
that there are no + 5 to Gnd shorts on the eard now. 

( ) Flace the card in the P a r  modem slot. Jr should power-up normally. 

This completes the soldering required for the Serial Port Funetion. 

I recommend that you now p& to install the sockets and components requid 
for the other functions you plan to include before you add any ICs to your card. 

4.1.2 Install IC's and Check Out 

( ) 

( ) 

( ) 

Install the 75188 IC in it's socket. 

Install the 75189 IC in it's socket. 

install the 825OA IC in it's socket. 

() Cut two 2x I headers from a 2x40 header. 

() Place one 2xl header at the location marked Sil l directly above the AI2 edge 
connector land. Check to insure that the two pins are in holes with square 
pads and solder in place. 

() Place one 2x l header at the location marked SB2 directly below RI. Check to 
insure that the two pins are in holes with square pads and solder in place. 

() If you have choscn to use the optional 110 cable, cut a 2xlO header from a 
2x40 ~eader. Count five pins in from one end and cut the #5 and #4 pins out 
of each row both above and below the plastic. This will leave one group of 
2x5 pins and one group of 2x3 pins. 

() Place the modified 2x1O header at the J OPTION location and solder in place. 

() If you are using the 110 cable, skip the following three steps. 

() Place the DB09 connectOr at the J3 location and mark the centers of the two 
mounting screws. 

() Remove the 01309 connector and drill two .110'" holes for the mounting 
S<:rcws. 

() Place the 0809 connector at the n loeation, secure it with two 4-40 SCrews, 
and solder nine pins in place. 

() Place the box connector strip at the J610cation and solder in place. 

() If the box connector is not available, solder a micro clip to a 4 inch piece of 
insulated wire, and solder the free end of the wire into the hole marked S > 
ncar the J6 10cation. 

() Solder a micro clip to a 7.25 inch piece of insulated wire, and solder the free 
end of the wire into the hole marked < - 12 at the top front of the card. 

( ) Inspect all of the solder joints you have just made for shorts to adjacent wires . 

() Check you card with an ohmmeter between + 5VTP and GNDTE' to insure 
that there are no + 5 to God shorts on the card now. 

() Place the card in the PCJr modem slot, Jr should power-up normally. 

This cQmpletes the soldering required for the Serial Port Function. 

I reconunend that you now proceed to install the sockets and components required 
for the other functions you plan to include before you add any IC's to your card. 

4.1.2 Install IC's and Check Out 

() Install the 75188 Ie in it's socket. 

() Install the 75189 IC in it 's socket. 

() Install the 8250A Ie in it's socket. 
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( ) 

( ) 

Install the 740245  IC in it’s socket. 

Check each IC for proper orientation, the end of the IC with the notch or 
small round dot over pin 1 must be located at the end of the socket with the 
notch. 

Place a shoning block ova the two pins of SBI. ( ) 
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() Install the 74LS245 Ie in it's socket. 

() Check each IC for proper orientation. the end of the IC with the notch or 
small round dot over pin I must be located at the end of the socket with the 
notch. 

() Place a shorting block over the two pins of SBI. 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

If you an going to use the h's internal a d a t o r  plam a shorting block over 
the two pins of SB2. 

If you are going to use the optional 1.8432 oscillator, DO NOT place a 
shorting block at SB2, instead install the OSC1.8432 in the OSC1.8 socket. 

Using an ohmmeter measure the resistance from 4 5VTP to GNDVTP. For 
the IC's I used this resistance measured about 25 ohms. The purpose of this 
test is to insure that there are no + 5 to GND shorts before installing the card 
in your system. 

If you are using the optional I/O cable place the 20 pin IDC socket on the 
2x10 header at the I OPTION location. The #1 wire is closest to the top of 
the card with the cable pointing toward the front of the card 

I ~ t a l l  the Combocard in the modem slot. If your card uses the box mn- 
nector at J6 carefully align this with the 2 pin header on the system board. 

Posilion the I 1 0  cable in the slot cut in the Lip of the l r  case and out the re- 
of l r  if you are usiFg the I/O cable. 

If you used a wire and micro-clip instead of the box connector, attach the 
microclip to one of thc pins of the 2 pin header at the rear of the system 
board. 

Connect the micm-clip on the wire from the < -12 point on the top fmnt of 
the card to pin 10 of the power supply card. Pin 10 in the reannost contact of 
the card's edge connector. I cut a single pin from a 2x40 header and soldered 
it into the thmu& hole at this pad then attached the micro-clip la this pin. 

Attach a Jnial device. which you have verified works properly on the original 
Jr serial port, to the DB09 connector of your new r e d  port. 

Your l r  should now boot normally and the serial device attached to the new 
serial part should function properly. This new port is COMl addressed at 
3F8 and the system board serial port is COM2 addressed at 2F8. 

4.1.3 Install the Ring Indicate Option 

Ring indicate is not supported by the P a r  serial port. Hank Kennedy suggested 
that the Combocard provide a ring indicate option for the added serial port. If you 
desk  to add this option, a second 75189 IC will be piggybacked an the frst 75189 
IC and two jumper wins will COM& two pins  of this second IC to adjacent wiring 
on the Combocard. 

( ) Remove the fmt 75189 from it's socket. 

( ) 

( ) 

( ) 

Take the second 75189 and cut off the following pins which will not be used: 
2,4, 5, 6, 8, 9, 10, I I ,  12, and 13. 

Bend pins 1 and 3 so they point straight up h m  the aides of the IC. 

Bend pins 7 and 14 out slightly so that this IC will sit squarely on top of the 
fist IC. 
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() If you are going to use the Jr's internal oscillator place a shorting block over 
the two pins of SB2. 

() If you are going to use the optional 1.8432 oscillator,' DO NOT place a 
shorting block at S112, instead install the OSCI.8432 in the OSC1.8 socket. 

( ) Using an ohmmeter measure the resistance from + 5VTP to GNDVTP. For 
the IC's 1 used this resistance measured about 25 ohms. The purpose of this 
test is to insure that there arc no + 5 to GND shorts before installing the card 
in your system. 

( ) If you arc using the optional I/O cable place the 20 pin I DC socket on the 
2xIO header at the J OPTION location. The #1 wire is closest to the top of 
the card with the cable pointing toward the front of the card. 

() Install the Combocard in the modem slot. If your card uses the box con
nector at J6 carefully align this with the 2 pin header on the system board. 

( ) Position the 110 cable in the slot cut in the lip of the Jr case and out the rear 
of Jr if you are usmg the 110 cable. 

( ) If you used a wire and micro-clip instead of tbe box connector, attach the 
microclip to one of the pins of the 2 pin header at the rear of the system 
board. 

() Connect the micro -clip on the wire from the < -1 2 point on the top front of 
the card to pin 10 of the power supply card. Pin 10 in the rcannost contact of 
the card's edge connector. I cut a single pin from a 2x40 header and soldered 
it into the through hole at this pad then attached the micro-clip to this pin . 

( ) Attach a serial device, which you have verified works properly on the original 
Jr serial port, to the DD09 connector of your new serial port. 

() Your Jr should now boot nonnally and the serial device attached to the new 
se:i.al port should function properly. This new port is COMl addressed at 
3F8 and the system board serial port is COM2 addressed at 2F8. 

4.1.3 Install the Ring Indicate Option 

Ring indicate is not supported by the PCJr serial port. Hank Kennedy suggested 
that the Combocard provide a ring indicate option for the added serial port. If you 
desire to add this option, a second 75189 IC will be piggybacked on the first 75 189 
IC and two jumper wires will connect two pins of this second IC to adjacent wiring 
on the Combocard. 

() Remove the first 75189 from it's socket . 

( ) Take the second 75189 and cut ofT the following pins which will not be used: 
2.4,5.6,8,9. 10. I I, 12, and 13. 

( ) Bend pins I and 3 so they point straight up from the sides of the IC. 

() Bend pins 7 and 14 out slightly so that this IC will sit squarely on top of the 
firstlC. 
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( ) Place the modified IC on top of the fist IC, chcck the notch or dimple at the 
ends of the I C s  to insun they are aligned properly. 

( ) Caxefdy align pin 7 to pin 7 and solder the two pins together. Also align pin 
14 to pin 14 and solder these two pins topether. 

( ) Install this 75189 assembly in the socket for the 75189 

( ) Solder a I” insulated wire in the hole with the square pad adjam1 to the 
75189 socket and midway between the # I  and # 2 pins. 

( ) Solder the free end of the 1- win to pin 3 of the top 75189 IC. 

( ) Solder a I .  insulated wire in the hole with the squan pad adjacent to the 
75189 socket and midway between the #2 and # 3 pins. 

( ) Solder the free end of the second 1. wire to pin I of the top 75189 IC. 

This completes the addition of the ring indicate option to the new serial port 
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() Place the modified Ie on top of the fllst Ie, check the notch or dimple at the 
ends of the Ie's to insure they are aligned properly. 

() Carefully align pin 7 to pin 7 and solder thc two pins togcther. Also align pin 
14 to pin 14 and solder these two pins together. . 

() Install this 75189 assembly in the socket for the 75189. 

() Solder a I" insulated wire in the hole with the square pad adjacent to the 
75189 socket and midway between the # 1 and # 2 pins. 

() Soldcr the free end of the 1" wire to pin 3 of the top 75189 Ie. 
() Solder a I" insulatcd wire in the hole with the square pad adjacent to the 

75189 socket and midway between the #2 and # 3 pins. 

() Solder the free end of the second 1'" wire to pin I of the top 75189 Ie. 

This completes the addition of the ring indicatc option to thc new serial port . 
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5.0 5. XT Keyboard Adapter Construction Details 

5.1.1 Install Components on the PCJr Combocard 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Position a 40 pin IC socket on the card at the J5 location, insure that pin I is 
in the hole with the square pad and solder 40 pins in place. 

Position a 20 pin IC rocket on thc card at the 74LS322 location, insure that 
pin I is in the hole with the square pad and solder 20 pins in place. 

Position a 16 pin socket at the 74LSl75 location, check the pin I position. 
and solder 16 pins in place. 

Position a 14 pin socket at the 7 8 7 4  location, check the pin I position, and 
solder 14 pins in place. 

Position 14 pin sockets at the 74LS04, 74LS20, and 7407 locations: check each 
pin I position, and solder the sockets in place. 

P l a n  4.7K ohm resistors at the RS, R6, R7, R8, and R9 locations. Check to 
mure that the resistor leads are in holes with square pads and solder the resis- 
tors in place. 

Place 150 ohm resislars at locations RIO and R I I .  Check to insure that the 
resistor leads an in the holes with square pads and solder the resistors in 
place. 

Place LED’S at locations DI and D2 with the positive leads AWAY from the 
two 150 ohm resistors. Check to insure that the LEO leads are in the holes 
with square pads and solder the LED5 in place. 

Place the four 0.01 uF capacitors at the locations marked c. Check to insure 
that the capacitor leads are in holes with square pads and solder the capacitors 

Place the four 0.1 uF capacitors at the locations marked C. Check to insure 
that the capacitor leads are in hales with square pads and solder the capacitors 

Place 47 pF capacitos at the locations marked cl,  c2, c3. c4. Capacitors e l ,  
c2, and c3 will NOT be @el to either card edge. Check ta insure that the 
capacitor leads are in holes with square pads and solder the capacitors in 
place. 

( ) If you soldered a modfied 2x10 header in the J OPTION location during con- 
struction of the serial port skip the following two steps. 

( ) If you have chosen to use the optional I/O cable. cut a 2x10 header from a 
2x40 header. Count Eve pins in from one end and cut the #5 and #4 pins out 
of each row both above and below the plastic. This will leave one p u p  of 
2x5 pins and one group of 27.3 pins. 

Place the modifred 2x10 header at the 1 OPTION location and solder in place. 

( ) 

( ) 

( ) 

in place. 

( ) 

in place. 

( ) 

( ) 
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5.0 5. XT Keyboard Adapter Construction Details 

5.1 .1 Install Components on the PCJr Combocard 

() Position a 40 pin Ie socket on the card at the J5location, insure that pin I is 
in the hole with the square pad and solder 40 pins in place . 

() Position a 20 pin Ie socket on the card at the 74LS322 location, insure that 
pin I is in the hole with the square pad and solder 20 pins in place. 

() Position a 16 pin socket at the 74LS 175 location, check the pin I position, 
and solder 16 pins in place. 

() Position a 14 pin socket at the 74S74 location, check the pin 1 position, and 
solder 14 pins in place. 

() Position 14 pin sockets at the 74LS04, 74LS20, and 7407 locations; check each 
pin I position, and solder the sockets in place. 

() Place 4.7K ohm resistors at the R5, R6, R7, RB, and R9locations. Check to 
insure that the resistor leads arc in holes with square pads and solder the resis
tors in place. 

( ) Place 150 ohm resistors at locations RIO and R I I. Check to insure that the 
resistor leads are in the holes with square pads and solder the resistors in 
place. 

() Place LED's at locations Dl and D2 with the positive leads AWAY from the 
two 150 ohm resistors. Chcck to insure that the LED leads are in the holes 
with square pads and solder the LED's in place. 

() Place the four 0.01 uF capacitors at the locations marked c. Check to insure 
that the capacitor leads arc in holes with square pads and solder the capacitors 
in place. 

() Place the four 0.1 uF capacitors at the locations marked C. Check to insure 
that the capacitor leads are in holes with square pads and solder the capacitors 
in place. 

() Place 47 pF capacitors at the locations marked el, c2, d, c4. Capacitors c l , 
c2, and c3 will NOT be parallel to either card edge. Check to insure that the 
capacitor leads are in holes with square pads and solder the capacitors in 
place. 

() If you soldered a modified 2:dO header in the J OPTION location during con
struction of the sena1 port skip the following two steps. 

() If you have chosen to use the optional 110 cable, cut a 2xlO header from a 
2x40 header. Count five pins in from one end and cut the #5 and #4 pins out 
of each row both above and below the plastic. This will leave one group of 
2x5 pins and one group of 2x3 pins. 

() Place the modified 2xlO header at the J OPTION location and solder in place. 
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( ) If you are using the I/O cahle, skip the fdowing step. 

( ) Place the DIN connector in place at J4 and solder the eight pins in place. I 
have received two types of DIN coneetors with different shield connecton8 
from JDR. You may have to modiry the three holes provided in the card 
layout for the shield connections. File the edge of the DIN COM&OI slightly 
if it strikes the edge of the DB09 connector. 

Inspect all of the solder joints you have just made for shorts to adjacent wires. 
Cheek you card with an ohmmeter between + SVTP and GNDTP to insure 
that there are no + 5 to Gnd shorts on the card now. 

Place the card in the PClr modem slot, Jr should power-up normally. 

( ) 

( ) 

( ) 

5.1.2 Modify the System Board and Cabinet 

Bill Kirke’s XT keyboard adaptor quires IS signals from the 8255A-S chip on the 
systcm board. The JrCambo card receives these signals via a 40 wire ribbon cahle 
which uses an IDC dip plug piggyhacked on a socketed 825SA-S. If your system 
unit has a daughter card installed under the disk drive you must check during the 
following steps to determine if there is enough room for the piggybacked connection 
at the 82SSA-5 IC. 

( ) 

( ) 

Remove the 64K memory card from Jr. also m o v e  any sidecars which are 
attached to 11. 

Slide the 24 Win disk drive Signal cahle off the card edge CQMW~O~ at the lear 
of the disk drive and m o v e  the disk drive card from the system hoard con- 
nector. 

Disconnect the 4 wire disk drive power cahle and the two wire fan power 
cablc from the front edge of the power supply card. 

The disk drive is held in place with two mounting pins which extad thmugh 
holes in the system board and the bottom of the Jr case. Stand Jr on the end 
nearest the power supply card and locate these two mointing pins. 

Find a small socket which will fit into the opening in the bottom of the case 
around the mounting pins. Use the socket to compress the four f igen on 
one of the pins while you gently pull up on the disk drive above this pin to 
release the pin from the Jr case. Repeat the same procedure for the other pin. 
The drive will lift free fmm the case once both pins are disengaged from the 
bottom of the Jr case. 

I have found that slightly rounding the two sharp comers on each of the four 
figers of the mounting pins with a fde makes future installation and removal 
of the disk drive much easier 

Some Jr expansion features like the PCE jrEmeUerator card are daughter cards 
which plug into the 8088 socket. If your Jr has B daughter card under the disk 
drive, check to detwmine if there is room for the piggyback conncetion at the 
82S5A-5 IC. 

( ) 

( ) 

( ) 

( ) 
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() If you are using the I/O cable, skip the following, step. 

() Place the DIN connector in place at J4 and solder the eight pins in place. 
have received two types of DIN conectors with different shield connectons 
from l DR. You may have to modify the three holes provided in the card 
layout for the shield connections. File the edge of the DIN connector slightly 
if it strikes the edge of the Dl109 connector. 

() Inspect all of the solder joints you have just made for shorts to adjacent wires. 

() Check you card with an ohmmeter between + 5VTP and GNDTP to insure 
that there arc no + 5 to Gnd shorts on the card now. 

() Place the card in the PCJr modem slot, Jr should power-up nonnally. 

5.1.2 Modify the System Board and Cabinet 

Bill Kirke's XT keyboard adaptor requires 15 signals from the 8255A-5 chip on the 
system board. The JrCombo card receives these signals via a 40 wire ribbon cable 
which uses an IDC dip plug piggybacked on a socketed 8255A-5. If your system 
unit has a daughter card installed under the disk drive you must check during the 
following steps to detennine if there is enough room for the piggybacked connection 
at the 8255A-5 Ie. 

() Remove the 64K memory card from Jr, also remove any sidecars which are 
auached to Jr. 

() Slide the 34 wire disk drive signal cable off the card edge connector at the rear 
of the disk drive and remove the disk drive card from the system board con
nector. 

() Disconnect the 4 wire disk drive power cable and the two wire fan power 
cable from the front edge of the power supply card. 

() TIle disk drive is held in place with two mounting pins which extend through 
holes in the system board and the bottom of the Jr case. Stand Jr on the end 
nearest the power supply card and locate these two mointing pins. 

() Find a small socket which will fit into the opening in the bottom of the case 
around the mounting pins. Use the socket to compress the four fmgers o n 
one of the pins while you gently pull up on the disk drive above this pin to 
release the pin from the Jr case. Repeat the same procedure for the other pin. 
The drive will lift free from the Case once both pins arc disengaged from the 
bottom of the lr casco 

() I have found that slightly rounding the two sharp comers on each of the four 
fmgers of the mounting pins with a rue makes future installation and removal 
of the disk drive much easier. 

() Some Jr expansion features like the PCE jrExcenerator card are daughter cards 
which plug into the 8088 socket. If your Jr has a daughter card under the disk 
drive, check to determine if there is room for the piggyback eonncetion at the 
8255A·5 Ie. 

5. XT Keyboard Adapter Construction Details 16 



( ) I recommend powering up Jr at this point, you should see POST count to 64 
KB and then the BASIC -n. 

( ) Turn Jr off and m o v e  the power supply card from it's connector. 

( ) Pull the keyboard IR receiver stmight up and remove it from the system 
board. 

( ) Remove four screws found at the rear edge of the'system board and one snrw 
found at the left cartridge connector. 

( ) Gently bend the two tabs on the left side of the system board to release the 
board and lift the board from the case. Don't wony if the tabs break, the 
screws will hold the system board in place when Jr is reassembled: however, it 
will be nenssary to hold the system board down with your fmgen when Ming 
the power supply card from it's mumtor.  

If there is NO room in your system unit to piggyback the dip plug on the 
8255A-5 IC, you now can choose one of two solutions. You must solder the 
appropriate wires from the 40 wire ribbon cable to the 825SA-5 pins as 
described by Bill Kirke in his package. You can complete the following steps 
to socket the IC and then solder to an IC removed from the system board, or 
you can salder to the IC pins without removing it from the system board. 
Skip the following three steps if you do not wish to m o v e  the 8255A-5 from 
the system board. 

( ) 
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() I recorrunend powering up Jr at this point, you should see POST count to 64 
KB and then Ihe DASIC screen. 

() Tum Jr off and remove the power supply card from it's connector. 

() Puillhe keyboard IR receiver straight up and remove it from the system 
board. 

() Remove four screws found at the rear edge of the' system board and one screw 
found at the left cartridge connector. 

() Gently bend Ihe two tabs on the left side of the system board to release the 
board and lift the board from the casco Don't worry if thc tabs break. the 
SCrews will hold the system board in place when Jr is reassembled; however, it 
will be necessary to hold the system board down with your ftngers when lifting 
the powcr supply card from it's connector. 

() If there is NO room in your system unit to piggyback the dip plug on the 
8255A-5 IC, you now can choose one of two solutions. You must solder the 
appropriate wires from the 40 wire ribbon cable to the 8255A-5 pins as 
described by Dill Kirke in his package. You can complete the following steps 
to socket the IC and then solder to an Ie removed from the system board, or 
you can solder to the Ie pins without rcmoving it from the system board. 
Skip the following three steps if you do not wish to remove the 8255A·5 from 
the system board. 
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( ) Using the best desoldering tool you have access to, m o v e  the 8255A-5 from 
the system board. This is the 40 pin chip under the left rear corner of the disk 
drivc iq the ZM22 location. Do this with e x t m e  care so as not to pull any 
of the plated through hales or damage any of the traces on the system board. 
Find someone with experience moving Ic? from printed circuit boards if 
you have never done this before and ask for their help. 

Inspect the 8255A-5 pin lOCaliON and remove any remaining solder. Now 
inspect each through hole and all traces under the 825SA-5 an both sides of 
the system board for damage. Repair any damage found. 

Place a 40 pin dip socket in the 8255A-5 location, check for pmper pin 1 ori- 
entation. solder the socket in place, and instan the 82SSA-5 chip in the new 
socket. 

( ) If you plan to use the optional I10 cable, skip the following four steps. 

( ) Take the empty Jr cabinet and identify the modem card support at the rear of 
the cabinet. Cut 3/16" from the left fmger of this support LO that the DIN 
conector will not rest on this fmger when !he cad  is installed. 

( ) Hold the J rComb card in place in the empty cabinet to see ifthe card edge 
rests in the card support before the DIN connector strikes the fmger. 

( ) With the card held in place. mark the area on the rear of the cabinet which 
must be removed for access to the DIN and DB09 connectors. 

( ) Cut the new openings and test fit the card in the modirkd cabinet. Make 
these aperings as small as possible so that the cable mnneeton will rest on 
the side of the opmings and provide some degree of strain relief. 

If you are using the optional 110 cable, remove a section of the lip on the top 
of the ease I n  wide directly above the .D' connector position. This produces 
an opening for the 110 cable just like the opening provided on the right side of 
the original case. 

If you are going to install the MIDI &ion. m o v e  a semnd section of the 
lip on the top ofthe case I" wide stming .2* to the I& of the I10 cable 
opening to provide an opening for the MIDI cable. 

If you plan to install the JRIOOO func!ion, drill a hole in the front of the 
cabinet to accept the switch you will be using. For my JrSprint modifications 
I have found that the m w  recessed area to the left of the disk drive is a 
convenient place to mount witches with narrow bodies. 
lf you plan to install the MIDI section, drill a second hole for the MIDI 
input-selection switch in the hn! of the cabinet. 

Reassemble the cabinet, system bad, power supply card, keyboard and 
cable, and display. Jr should now powerup properly to the BASIC screen. If 
it does not, =heck all pins of the 8255A-5 socket to insure that they are 
soldered in place and check all w k r  that pass adjacent to the soldered pins for 
shorts to a soldered pin. 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 
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() Using the best desoldering tool you have access to, remove the 8255A-5 from 
the system board. lbis is the 40 pin chip under the left rear comer of the disk 
drive i.'l the ZM22 location. Do this with extreme care so as not to pull any 
of the plated through holes or damage any of the traces on the system board. 
Find someone with experience removing Ie's from printed circuit boards if 
you have never done this before and ask for their help. 

() Inspect the 825SA-5 pin locations and remove any remaining solder. Now 
inspect each through hole and all traces under the 8255A-5 on both sides of 
the system board for damage. Repair any damage found. 

() Place a 40 pin dip socket in the 825SA-510cation, check for proper pin lori
entation, solder the socket in place, and install the 825SA-S chip in the new 
socket. 

() If you plan to use the optional I/O cable, skip the following four steps. 

() Take the empty Jr cabinet and identify the modem card support at the rear of 
the cabinet. Cut 3116'" from the left fmger of this support so that the DIN 
conector will not rcst on this fmgcr when the card is installed. 

() Hold the JrCombo card in place in the empty cabinet to see if the card edge 
rests in the card support before the DIN cormector strikes the finger. 

() With the card held in place, mark the area on the rear of the cabinet which 
must be removed for access to the DIN and DB09 cormectors. 

() Cut the new openings and test lit the card in the modified cabinet. Make 
these openings as small as possible so that the cable connectors will rest on 
the side of the openings and provide some degree of strain relief. 

() If you are using the optional I/O cable, remove a section of the lip on the top 
of the case I " wide directly above the "0" cormector position. This produces 
an opening for the I/O cable just like the opening provided on the right side of 
the original case. 

() if you are going to install the MIDI section, remove a second section of the 
lip on the top of the case 1 M wide starting .2" to the left of the I/O cable 
opening to provide an opening for the MIDI cable. 

() If you plan to install the J R I 000 function, drill a hole in the front of the 
cabinel 10 accept the switch you will be using. For my JrSprint modifications 
I have found that the narrow recessed area to the left of the disk drive is a 
convenient place to mount switches with narrow bodies. 

() If you plan to install the MIDI section, drill a second hole for the MIDI 
input-selection switch in the front of the cabinet. 

() Reassemble the cabinet , system board, power supply card, keyboard and 
cable, and disJ)lay. Jr should now powerup properly to the BASIC screen. If 
it does not, retheck all pins of the 8255A-5 socket to insure that they are 
soldered in place and check all wires that pass adjacent to the soldered pins for 
shorts to a soldered pin. 
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5.1.3 Build the Optional 1/0 Cable 

The optiona1 1jO cable is a twenty wire ribbon cable with three connectors as 
shown in lOP view below: 

Top view: 
11 wire with color stripe 

XX=-.. -----.... ----....... ..... •• .. • .. ·= ...... • ................ ,. .... XXX B 
XX"'··· ........ __ .. • .. •• ........ =· __ •• .. ·"'''' .. •• ................ • .. == .. ·XXX 
XX" .... • .. • .. ="' ...... "' .... • .... "' .. = ........ "'· .... = .... "' .. = .. ·"',.==-== .. 
XX"' ...... ·=· .. = ........ _--........ =="'== ...... =="'''' '''c=== .... ''' .......... XXX C 
XX .. _-=·"" .. • .. • .. • .. • ...... • .... • .. ·"" .... • ........ = .. = .. ·"" ...... "", .... XXX 

• II pin side of IDe socket. 

Front view: 
XX--.. • .. • .. -=-.. •• .... •• .. ·"' .......... • .. ••• .... ·=-----.... =· .. XXX 
U m 
XX 

() Cut a piece of 20 wire ribbon cable 12 inches long and attach one 20 pin IDC 
dip socket at A as show above. Align the C010f stripe with pin onc. 

() Split the cable between wires 9 and 10 for a distance of 4- from the end 
without the connector. 

() Position the IDB09P connectof, the 9 pin D shell connector from the I/O 
cable parts list , at the location marked B so that the pin I contact is aligned 
with wire I, the one with the color stripe, and attach the connector to wires I 
through 9. 

() Split the cable between wires 14 and 15 for a distance of 4" from the end of 
the cable , and cut wires 10 to 14 off at this point. 

() Seperate each of the wires from 15 through 20 fOf a distance of I" from the 
end of the cable. 

() Remove the cover from the D IN connector, the RS 274·006 listed in the I/O 
cable parts list, and slide it over wires 15 through 20 at the C position shown 
above. 

() Solder wire 15 to pin #3 of the DIN connector. 

() Solder wire 16 to the shield pin of the DIN connector. 

() Solder wire 17 to pin #2 oflhe DIN COJUlcctor. 

() Solder wire 18 to pin #4 of the DIN connector. 

() Solder wire 19 to pin #1 of the DI N connectof. 

() Solder wire 20 to pin #5 of the DIN connector. 

() Secure the cover on the DIN connector. 

This completes construction of the optional I/O cable. 
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5.1.4 Build the 40-Wire Ribbon Cable 

The keyboard adapter req- a 4O-wk ribbon cable with a dip plug piwbacked 
an an 8255A-5 IC as shown below. Because afthe very limited room below the 
Combocard and the disk drive card, and behind the disk drive shelf suppori pin, the 
fabrication and fitting of this cable is the most phyicdy diflkult part of this 
project. 

5. XT Keyboard Adapter Conrwnion Deldili 20 

5.1.4 Build the 40·Wire Ribbon Ca ble 

The keyboard adapter requires a 4O-wUe ribbon cable with a dip plug piggybacked 
on an 8255A·5 Ie as shown below. Because of the very limited room below the 
Combocard and the disk drive card, and behind the disk drive shelf support pin, the 
fabrication and fitting of this cable is the most physically difficult part of this 
project. 
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Front View: 
b 

2.3" 

C 

Wirer 21 
t o  40 

a 

1.7. 
I 

xx--- Din 48 

XX--- pin 1 
xx A 

Top View 

A 
d 

xx--- 

xx--- 
xx--- I. I. 

xx--- I . I  . 
xx--- 1 2 . 1 ' I I  I 
xx--- I I I  I 
xx--- e l  I I  I 
xx--- xxxxxxxxxxxxxxxxxx 
XX-- -  pins I L 48 xxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxx 
!!!!!!! 
!!!!!!! 

xx--- 1 . .  I . .  

wires 34-48 
* Side o f  cable w i t h  color st r ipe .  #I wire 

pin 1 

p i n  40 
E 

Cut a piece of 40 conductor ribbon cable 17 inches long. This is slightly longer 
than needed, but it is better to have some edra to trim than to not have 

Install a 40 pin IDC dip plug at the A end of the cable. IDC comeaors can 
be installed using simple wooden blocks, with saw kerfs spaced to match the 
pin spacing. and a bench vi~e  or *C. clamp if the 120.00 tool is not available. 
I u ~ e  m b h  cement to bond the cable in the proper position lo the inside of 
the mver and then compress the whole assembly with a bench vise. 

Split the ribbon cable between wires 20 and 21 up to the IDC plug to produe 
two 20 wire ribban cables. Win 1 is the one with the color stripe on it, WiRr 
1 thmugh 20 will be toward the front of Jr, see the top view ofthe cable. 
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enough. 

21 

. 
Ii 
11 ·7" 
II 
I XX--- pin 1 
I XX A 

2.3* I XX --- p1n 40 
I 
I 
I 

Front V1ew: 

I 2.5" d 
------ - --- ------- --- ------- - - -------XXXXXXXXXXXXXXXXXXX 

B244A-5 Ie xxxxxxxxxxxxxxxxxxx 
IIIIIIIIII 

pins 1 
&" 

Top View: 

I-XX ... 
Wi r.s 21 I XX···----------,-I·--I . 
to 40 I XX··· I I 

I XX··· I I 

1 ;;:::--------12.1" d 
Wires 1 I XX··· I II 
to 20 I XX··· • I II I 

I XX- -- XXXXXXXXXXXXXXXXXX pin 1 
LXX--- pi ns 1 & 49 XXXXXXXXXXXXXXXXXX B 

XXXXXXXXXXXXXXXXXX pi n 40 
ITllltl 

!!!!!!! 
wires 34-49 

* Side of cable with color stripe. II wi re 

() Cut a piece of 40 conductor ribbon cable 17 inches long. lb.is is slightly longer 
than needed, but it is better to have some extra to trim than to not have 
enough. 

() Install a 40 pin IDC dip plug at the A end of the cable. IDC connectors can 
be installed using simple wooden blocks, with saw kerfs spaced 10 match the 
pin spacing, and a bench vise or "C· clamp if the $20.00 tool is not available. 
I usc rubber cement to bond the cable in the proper position to the inside of 
the cover and then compress the whole assembly with a beneh visco 

() Split the ribbon cable between wires 20 and 21 up to the IDC plug to produce 
two 20 wire ribbon cables. Wire 1 is the one with the color stripe on it, wires 
I through 20 will be toward the front of Jr, see the top view of the cable. 
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( ) Farm two bends in the two 20 wire cable pats as shown in the front view at 
points a and b. 

( ) Form the cable with wires I to M between points b and c so that at point c 
the two 20 w i n  cable sections overlap and secure with tape. The section of the 
cable with wires 1 to 20 should be on the outsideaway from the IDC con- 
nector at point C. The cable then continues beyond point e as a cable twenty 
wires wide and two wires thick. This cable form is necessary so that the cable 
will fit behind the left rear s u p p o ~  post of the disk drive tray. 

( ) Formthebendatpointc. 

( ) Form the 45 degree bends in the two 20 wire cable sections as shown in the 
top view at point d. 

( ) Test fit the cable and carefully determine the point e at which the second 40 
pin IDC plug should be attached. The distance fmm point d to e an my cable 
is 2.1 inches so that the cable will pass behind the left disk drive post. 

Install a second 40 pin IDC dip plug at the B location. Do NOT instdl this 
dip plug if you have determined that there is not mom in your system far a 
dip plug piggybacked on the 8255A-5 IC. Nineteen wires from this ribbon 
cable will be soldered dlrectly to the 8255A-5 IC pins if you do not have mom 
for the dip plug piggybacked on the IC. 

Usiig an ohmmeter, verify that pin one is connected to pin one, two to two, 
etc. through all 40 pins. 

Identify and ~eperatc wires 34 through 40 that extend beyond the IDC dip 
plug at B. 

Cut wires 1 through 33 flush with the side of the IDC dip plug at B, or 2 
inches beyond point e if you did not install the plug at B. Double check 
before you cut any wires to insun that you have Seven wires extending beyond 
the plug at B. 

Identify wire 34, connected to pin #I7 of the dip plug et point A, and label it: 
8259, pin #19. This wire provides the IRQl signal. 

Identify win 36, connected to pin # 18 of the dip plug at point A, and label it: 
74LS112, pin #13. This wire provides the Pelk signal. 

Solder micro-clips to the two wires identified above, or if you choose to solder 
these wires to the IC's an the system board you can eliminate the micro-clips. 

If you NEVER want to install the JRlOOO modZcation, cut oB all remaining 
wires which extend beyond the dip plug at B, and check off the following 
seven steps. 

If you plan to install the JRlOOO modification now or at some time in the 
future, complete the following six steps. 

Identify w i n  38, connected to pin #19 of the dip plug at A. and label it: VIA. 

Identify w i n  39, connected to pin #2l of the dip plug at A, and label it: 
74LS157, pin #2. 

Identify wire 37, connected to pin #22 of the dip plug at A, and label it: 
74LS273, pin #9. 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 
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() Fonn two bends in the two 20 wire cable parts as shown in the front view at 
points a and b. 

() Fonn the cable with wires I to 20 between points b and c so that at point c 
the two 20 wire cable sections overlap and secure with tape. The section of the 
cable with wires I to 20 should be on the outside away from the IDC con
nector at point c. The cable then continues beyond point c as a cable twenty 
wires wide and two wires thick. 1ms cable fonn is necessary so that the cable 
will fit behind the left rear support post of the disk drive tray. 

() Fonn the bend at point c. 

() Fonn the 45 degree bends in the two 20 wire cable sections as shown in the 
top view at point d. 

() Test fit the cable and carefully detcnnme the point e at which the second 40 
pin IDC plug should be attached. The distance from point d to e on my cable 
is 2.1 inches so that ~he cable will pass behind the left disk drive post. 

() Install a second 40 pin IDe dip plug at the B location. Do NOT install this 
dip plug if you have detennined that there is not room in your system for a 
dip plug piggybacked on the 8255A-5 IC. l\'inetecn wires from this ribbon 
cable will be soldered directly to the 8255A-5 IC pins if you do not have room 
for the dip plug piggybacked on the IC. 

() Using an ohmmeter, verify that pin one is connected to pin one, two to two, 
etc. through all 40 pins. 

() Identify and seperate wires 34 through 40 that extend beyond the IDC dip 
plug at B. 

() Cut wires I through 33 flush with the side of the IDC dip plug at B, or 2 
inches beyond point e if you did no t install the plug at B. Double check 
before you cut any wires to insure that you have seven wires extending beyond 
the plug at B. 

() Identify wire 34, connected to pin # 17 of the dip plug at point A, and label it: 
8259, pin # 19. This wire provides the IRQI signal. 

() Idcntify wire 36, connected to pin # 18 of the dip plug at point A, and label it: 
74LS112, pin # 13. This wire provides the Pclk signal . 

() Solder micro-dips to the two wires identified above, or if you choose to solder 
these wires to the IC's on the system board you can climinate the micro-clips. 

() If you NEVER want to install the JR 1000 modification, cut off all remaining 
wires which extend beyond the dip plug at B, and check off the fo llowing 
seven steps. 

() If you plan to install the JR 1 000 modification now or at some time in the 
future , complete the following six steps. 

() Identify wire 38, connected to pin # 19 of the dip plug at A, and label it : VIA. 

() Identify wire 39, cOlUlccted to pin #2 1 of the dip plug at A t and label it: 
74LS157, pm #2. 

() Identify wire 37, connected to pin #22 of the dip plug at A, and label it: 
74LS273, pm #9. 
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Identify wire 35, connected to pin #23 of the dip plug at A, and label it: 
74LS157. pin #3. 
Solder mino-clips to the four wires identified above, or if you choose to soldet 
the= wires to the ICs  on the system board you can eliminate the micro-clips. 

Cut the one remaining wire #40, which is connecied to pin 20, flush with the 
side of the dip plug at B, or 2 inches beyond point e if you did not install the 
plug at B. 

Cut the following unused pins h m  the B dip plug 5,  I I, 12, 13. 14. 15, 16, 
17, 18, 19. 21, 22, 23, 24, 27, 28, 29, 31. 32. 33, 34 

Bend the remaining 19 pins of the dip plug at B slightly outward so that you 
can piggyback this dip plug an the 8255A-5 IC. 

Get yow 8255A-5 IC, either remove the one now in the socket on yaw 
system board, or a new one as noted in the pans list. 
AJign pin 1 of the dip plug with pin I of the 8255A-5 and position the dip 
plug on the back of the IC with all pins aligned. 

Carefully inspect this assembly to insure that the pins are properly aligned and 
secure the IC to the dip plug using two wooden clothes pins! Yes clothes 
pins, the type with the spring work f ie .  

Solder the 19 pins h m  the dip plug to the IC pins. 

Cut pin 10 off below the end of the dip plug pin which is soldered to it so that 
this pin will not enter the socket when the 8255A-5 and cable assembly is 
plumd into the 40 pin IC sodtct on the system board. The pin will then 
connect to the cable and not the system board. 

5.1.5 Solder the 40-Wire Ribbon Cable to the 8255A-5 IC if necessary 

If you do not have room for the piggyback dip plug on the 8255A-5 IC you will 
have to solder 19 wires to the 8255A-5 pins. Bill provided good instructions for 
soldering wires to IC pins in his package. Mer soldering, these wires will have to 
be formed as close to the top of the IC as possible to lit below the disk drive and 
daughter eard in your system 

0 

0 

0 
0 

0 

Seperate all wires ofthe 40 wire ribbon cable back 2 inches from the end of 
the cable, this is back to point e. 

Identify each of the following wins and strip l /8  inch of insulation from the 
end of each one: I.  2, 3, 4, 5. 6, 7, 8, 9, 11, 12, 14, 16, 18, 20, 21, 29, 31, and 
40. 

Cut each of the remaining w i n s  off at point e. 

Get the 825SA-5 that you will be using, either just the IC if you installed a 
socket far this IC on the system board. or thc system board with the 8255A-5 
soldered in place if you did not install the socket on the system board. 

Identify wire 2, connected to pin #I  of the dip plug at A, and solder it lo pin 1 
of the 8255A-5 IC. 
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() Identify wire 35, connected to pin #23 of the dip plug at A, and label it: 
74LS157, pin #3. 

() Solder micro-clips to the four wires identified above, or if you choose to solder 
these wires to the Ie's on the system board you can eliminate the micro·clips. 

() Cut the one remaining wire #40, which is connected to pin 20, flush with the 
side of the dip plug at B, or 2 inches beyond point e if you did not install the 
plug at B. 

() Cut the following unused pins from the B dip plug: 5, 11, 12, J 3, 14, 15, 16, 
17,18,19,21,22,23,24,27,28,29,31,32,33,34 

() Bend the remaining J 9 pins of the dip plug at B slightly outward so that you 
can piggyback this dip plug on the 8255A-5 Ie. 

() Get your 8255A-5 IC, either remove the one now in the socket on your 
system board, or a new one as noted in the parts list. 

() Align pin I of the dip plug with pin I of the 8255A-5 and position the dip 
plug on the back of the Ie with all pins aligned. 

() Carefully inspect this assembly to insure that the pins are properly aligned and 
secure the IC to the dip plug using two wooden clothes pins! Yes clothes 
pins, the type with the spring work ftne. 

() Solder the 19 pins from the dip plug to the Ie pins. 

() Cut pin 10 off below the end of the dip plug pin which is soldered to it so that 
this pin will not enter the socket when the 8255A-5 and cable assembly is 
plugged into thc 40 pin Ie socket on thc systcm board. The pin will then 
connect to the cable and not the system board. 

5.1.5 Solder the 40-Wire Ribbon Cable to the 8255A-5 IC if necessary 

If you do not have room for the piggyback dip plug on the 8255A-5 Ie you will 
have to solder 19 wires to the 8255A-5 pins. Bill provided good instructions for 
soldering wires to IC pins in his package. After soldering, these wires will have to 
be fonned as close to the top of the IC as possible to ftt below the disk drive and 
daughter card in your system. 

() Sepcrate all wires of the 40 wire ribbon cable back 2 inches from the end of 
the cable, this is back to point e. 

() Identify each of the following wires and strip 1/8 inch of insulation from the 
end of each one: 1,2,3,4,5,6,7,8,9, 11, 12, 14, 16, 18,20,21,29,31, and 
40. 

() Cut each of the remaining wires off at point e. 

() Get the 8255A-5 that you will be using, either just the IC if you installed a 
socket for this IC on the system board, or the system board with the 8255A-5 
soldered in place if you did not install the socket on the system board. 

() Identify wire 2, connected to pin # 1 of the dip plug at A, and solder it to pin I 
of the 8255A-5 Ie. 
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Identify wire 4, connected to pin #2 ofthe dip plug at A, and solder it to pin 2 
of the IC. 
Identify wire 6,  connectcd to pin #3 of the dip plug at A, and solder it to pin 3 
of the IC. 

Identify wire 8, connected to pin #4 ofthe dip plug at A, and solder it to pin 4 
ofthe IC. 

Identify wire 12, ~ ~ ~ e ~ t e d  to pin #6 ofthe dip plug at A. and solder it to pin 
6 of the IC. 

Identify wire 14, connected to pin #7 of the dip plug at A, and solder it to pin 
7 ofthe IC. 

Identify wire 16, wnnmed to pin #8 ofthe dip plug at A, and solder it to pin 
8 afthe IC. 

Identify wire 18, connected to pin #9 of the dip plug at A, and solder it to pin 
9 of the IC. 

Identify wire 20, connected to pin #I0 of the dip plug at A. and solder it to 
pin 10 of the IC. 

Identify wire 40, connected to pin #20 of the dip plug at A, and solder ti to 
pin 20 of the IC. 

Identify wire I ,  connected to pin #40 ofthe dip plug at A, and solder it to pin 
40 of the IC. 
Identify wire 3, ~ M e c t o d  to pin #39 of the dip plug at A, and solder it to pin 
39 of the IC. 
Identify wire 5, connected to pin #38 of the dip plug at A, and solder it to pin 
38 of the IC. 

Identicy wire 7, connected to pin #37 of the dip plug at A, and solder it to pin 
31 of the IC. 

Identify wire 9, connected to pin #36 of the dip plug at A, and solder it to pin 
36 of the IC. 

Identify wire I I ,  connected to pin #35 of the dip plug at A. and solder it to 
pin 35 of the IC. 

Identify wire 21. connected to pin #30 of the dip plug at A, and solder it to 
pin 30 of the IC. 

Identify wire 29, connected to pin #26 of the dip plug at A, and solder it to 
pin 26 of the IC. 

Identify wire 31, connected to pin #25 of the dip plug at A, and solder it to 
pin 25 of the IC. 

Review the front and top view of the cable and IC assembly as shown above 
and form these wires as close to the top of the IC as possible to fit below the 
disk drive and daughter card in your system. The f ~ s h e d  assembly should 
look like the two views above. 
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() Identify wire 4, connected to pin #2 of the dip plug at A, and solder it to pin 2 
oflhe Ie. 

() Identify wire 6, conneded to pin #3 of the dip plug at A, and solder it to pin 3 
of the Ie. 

() Identify wire 8, connected to pin #4 of the dip plug at A, and solder it to pin 4 
of the Ie. 

() Identify wire 12, connected to pin #6 of the dip plug at A, and solder it to pin 
6 of the Ie. 

() Identify wire 14, connected to pin #7 of the dip plug at A, and solder it to pin 
7 of the Ie. 

() Identify wire 16, connected to pin #8 of the dip plug at A, and solder it to pin 
8 of the Ie. 

() Identify wire 18, connected to pin #9 of the dip plug at A, and solder it to pin 
9 of the Ie. 

() Identify wire 20, connected to pin #10 of the dip plug at A, and solder it to 
pin 10 of the Ie. 

() Identify wire 40, connected to pin # 20 of the dip plug at A, and solder ti to 
pin 20 of the Ie. 

() Identify wire I , connected to pin #40 of the dip plug at A, and solder it to pin 
40 of the IC. 

() Identify wire 3, connected to pin #39 of the dip plug al A, and solder it to pin 
39 of the Ie. 

() Identify wire 5, connected to pin #38 of the dip plug at A, and solder it to pin 
311 of the Ie. 

() Identify wire 7, connected to pin #37 of the dip plug at A, and solder it to pin 
37 of the Ie. 

() Identify wire 9, connected to pin #36 of the dip plug at A, and solder it to pin 
36 of the IC. 

() Idcntify wire II , eorUlectcd to pin #35 of the dip plug at A, and solder it to 
pin 35 of the Ie. 

() Identify wire 21, connected to pin #30 of the dip plug at A, and solder it to 
pin 30 of the Ie. 

() Identify wire 29, connected to pin #26 of the dip plug at A, and solder it to 
pin 26 of the lC. 

() Identify wire 31, connected to pin #25 of the dip plug at A, and solder it to 
pin 25 of the IC. 

() Rcview the front and top view of the cable and Ie assembly as shown above 
and fonn these wires as close to the top of the Ie as possible to fit below the 
disk drive and daughtcr card in your system. The fmished assembly should 
look like the two views above. 
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( ) Cut pin 10 oflbelow the end of the Wire which is soldered to it x) that this 
pin will not enter the socket when the 8255A-5 and cable asscmbly is plugged 
into the 40 pin IC socket on the system board. The pin w P  then eomeCt to 
the cable and not the system board. 
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() Cut pin 10 off below the end of the wire which is soldered to it so that this 
pin will not enter the socket when the 8255A·5 and cablc assembly is plugged 
into the 40 pin IC socket on the system board. The pin will then connect to 
the cable and not the system board. 
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5.1.6 PCJr System Board Layout 

5.1.7 Install IC's and Check Out 
Much of this cheek out procedure is taken directly from Bill Kirke's JRXTKEY 
package. To complete this testing you will have to requcst Bill's package to get his 
JRXTTEST.EXE and 19.COM tcst propms. 

( ) 

( ) 

Begin this check out with the disk drive card and the disk drive removed from 
Jr. 
Install the 8255A-5 IC and cable assembly by pluging the IC into it's socket 
an the system board. Carefully route the cable over the system board into it's 
fmal position. 
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5.1.6 PCJr System Board Layout 

I have included the layout of the right rear comer of the system board from Bill 
Kirke's package to assist in locating the 8255 Ie and the 8259 and 74LS 122 JC's. 

----- - ---- -- -- Joyslick , Light Pen, connectors- - - - ------------

Gnd--------. 
IJ4lSElS_-tSv CrystlJl 

1 __ 1 1 _ _ 1 1 __ 1 
1 __ 1 

1 __ 11 __ 1 
1 __ 1 

.--------; 
1 __ 11 __ 1 

1 __ 1 
29------------- - -- -- -1 
I 8255 port chip I .------------ . ,------- . 
21 4e 1 11 __ 1 

1 ___ 1 

1 _ _ 11 __ 1 1 __ 1 

8. --------1 .- ------19---. 
1 _ __ 1 91 74LS112_16 1 ___ 1 1 e259 1 

13 1 ____ 1 

1 __ 1 1 __ 1 

8ElS8 CPU ch i p 

1 __ 1 1 __ 1 

5.1.7 Install IC's and Check Out 

Much of this check out proceedurc is taken directly from Bill Kirke's JRXTKEY 
package. To complete tills testing you will have to request Dill's package to get his 
J RXTTEST,EXE and J9.COM test programs. 

() Begin tills check out with the disk drive card and the disk drive removed from 
k 

() Install the 8255A-S Ie and cable assembly by pluging the Ie into it 's socket 
on the system board. Carefully route the cable over the system board into it 's 
fmal position. 
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( ) Attach the wire labeled 8259, pin #I9 to pin #I9 of the 8259 IC usiig the 
micro-clip or other connector, or hy soldering directly to the pin. 

( ) Attachthewirelabled 741s112,pin#13topin#13ofthe741s1121Cusing 
one of the methods noted above. 

( ) Install the Combocard in the modem slot. If your card uses the box can- 
nector at 16 carefiUy align this with the 2 pin header on the system bard. 

( If you used a w k  and micro-clip instead of the box m ~ e c t o r .  attach the 
microclip to one of the pins of the 2 pin header at the rear of the system 
board. One of the abovc two methods to COMW the keyboard shield ground 
is necessary to protect your system from static shock upsets 

Plug the 40 pin dip plug on the cable from the 8255A-5 IC into the socket on 
the Combocard at IS. 

Your Jr should now power-up normah. to the BASIC meen. I received an 
Error B message: however, after pmsing enter. Jr operated normally with the 
Jr keyboard and cable attached. The e m r  B message can be ignored at this 
time. 

Disconnect the cable from the Combocard at I S .  

Remove the Combocard from the system. 

Install the 7407 IC in it's socket. 

Install the 74LS20 IC in it's socket. 

Install the 74LSW IC in it's socket. 

Install the 74LS175 IC in it's socket. 

Install the 74S74 IC in it's socket. 

DO NOT install the 74LS322 at this time. 

Check each IC for pmper orientation, the end of the IC with the notch or 
small round dot aver pin I must be located at the end of the socket with the 
notch. 

USig an ohmmeter measure the resistance from + SVTP to GNDVTP. Far 
the I C s  I used this resistance meamred about 1W ohms. The purpose of this 
test is to insure that then are no + 5 to GND shorts befon installing the card 

Return the Combocard to the modem slot and again attach the 40 WiR ribbon 
cable to the dip socket at I5 on the card. 

Install the disk drive card and one disk drive. 

With a DOS disk in the drive, your Jr should now power up to the normal 
DOS command line and operate properly with the Jr keyboard. Check the ti- 
IC's for overheating with your figers. If any IC's overheat they may he 
installed backwards, power the system off quickly and ckeck IC orientation. 

Run B i s  JRXTTESTEXE program with a Joystick plugged into either J 
port and bUow thc test instructions displayed on the monitor. 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

in your system. 

( ) 

( ) 

( ) 

( ) 
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() Attach the wire labeled 8259, pin #19 to pin # 19 of the 8259 IC using the 
micro-clip or other COlUlcctor, or by soldering directly to the pin. 

() Attach the wire tabled 74LS112, pin #13 to pin #13 of the 74LSl12 IC using 
one of the methods noted above. 

() Install the Combocard in the modem slot. If your card uses the box con
nector at J6 carefully align this with the 2 pin header on the system board. 

() If you used a wire and micro-clip instead of the box connector, attach the 
microclip to one of the pins of the 2 pin header at the rear of the system 
board. One of the above two methods to connect the keyboard shield ground 
is necessary to protect your system from static shock upsets. 

() Plug the 40 pin dip plug on the cable from the 8255A-5 IC into the socket on 
the Combocard at J5. 

() Your Jr should now power-up normaly to the BASIC screen . I received an 
Error B message; however, after pressing enter, Jr operated normally with the 
Jr keyboard and cable attached. The error B message can be ignored at this 
time . 

() Disconnect the cable from the Combocard at J 5. 

() Remove the Combocard from the system. 

() Install the 7407 IC in it's socket. 

() Install the 74LS20 IC in it's socket. 

() Install the 74LS04 IC in it's socket. 

() Install the 74LS 175 Ie in it's socket. 

() Install the 74S74 Ie in it's socket. 

() DO NOT install the 74LS322 at this time. 

() Check each Ie for proper orientation, the end of the Ie with the notch or 
small round dot over pin I must be located at the end of the socket with the 
notch. 

() Using an olunmeter measure the resistance from + 5VTP to GNDVTP. For 
the Ie's 1 used this resistance measured about 100 ohms. The purpose of this 
test is to insure that there are no + 5 to GND shorts before installing the card 
in your system. 

() Return the Combocard to the modem slot and again attach the 40 wire ribbon 
cable to the dip socket at 15 on the caro. 

() Install the disk drive card and one disk drive. 

() With a DOS disk in the drive, your Jr should now power up to the nonnal 
DOS command line and operate properly with the Jr kcyboard. Check the five 
Ie's for overheating with your fangers. If any IC's overheat they may be 
installed backwards, powcr the system ofT quickly and ckeck IC orientation. 

() Run Dill's JRX1TEST.EXE program with a Joystick plugged into either J 
port and foUow the test instructions dispJayed on the monitor. 
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Run Bill’s JRXlTESTEXE program again and veify that pin #S of the 
74LS322 sacket is low when the Keyboard Selected LED, the front LED, is 
on, and high when this LED is a& 

Turn off l r  and m o v e  the Combocard one last time. 

Install the 74LS322 IC into it’s socket. 

If you an using the optional I10 cable place the 20 pin IDC sackel on the 
2x10 header at the J OPTION location. The #I wire ia closest to the top of 
the card with the cable pointing toward the front of the card. 

Return the Combocard to the modem slot and again attach the 40 wire ribbon 
cable to the dip socket at JS on the card. 

If you used a wire and mim-clip instead of the box connector, attach the 
minoclip to one of the pins of the 2 pin header at the rear of the system 
board. Again, this is impatant for static shock protection. 

Position the 110 cable in the slot cut in the lip of the Jr case and out the rear 
of Jr if you aye using the I10 cable. 

Power up Jr with a DOS disk in the dn’ve and run Bill’s 19.com program with 
no keyboard pl@ in. The pm- should blink the keyboard selected 
LED and say something like: “No Keyboard lntermpt Occurred, keyboard 
received code =oo” three times and then NOT install. 
Plug in your XT keyboard and run 19.COM again. You should see ”AA” 
received on the hat or second try. You may now test your working keyboard. 

I recommrnd that you q u r n  a copy of G- Strait’s NORFEPSYS program and 
UY that on your normal hoot dirk- 10 enable the X T  kryhoard Gary and Bill have 
worked togrther to add this featurr to ti- I K0BLI:P code so Y 0 U F I . P  now 
pro\ d c s  3u thc ongnal neat ~tulfplus suppn for this keyboard upmde 
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() Run Bill's JRXrrEST.EXE program again and veify that pin #8 of the 
74LS322 socket is low when the Keyboard Selected LED, the front LED, is 
on, and high when this LED is off. 

() Tum off Jr and remove the Combocard one last time. 

() Install the 74LS322 Ie into it's socket. 

() If you are using the optional 1/0 cable place the 20 pin IDC socket on the 
2xlO header at the J OPTION location. The # 1 wire is closest to the top of 
the card with the cable pointing toward the front of the card. 

() Return the Combocard to the modem slot and again attach the 40 wire ribbon 
cable to the dip socket at J 5 on the card. 

() If you used a wire and miero·clip instead of the box connector, attach the 
nUcroclip to one of the pins of the 2 pin header at the rear of the system 
board. Again, this is important for static shock protection. 

() Position the I/O cable in the slot cut in the lip of the Jr case and out the rear 
of Jr if you are using the 110 cable. 

() Power up Jr with a DOS disk in the drive and run Bill's 19.com program with 
no keyboard plugged in, The program should blink the keyboard selected 
LED and say something like: '"No Keyboard Interrupt Occurred, keyboard 
received code = 00" three times and then NOT install. 

() Plug in your XT keyboard and run I9.COM again. You should see "AA" 
received on the flrSt or second try. You may now test your working keyboard. 

I recommend that you request a copy of Gary Strait's NOBEEP.SYS program and 
use that on your nonnal boot disks to enable the XT keyboard. Gary and Bill have 
worked together to add this feature to Gary's NO BEEP code so NO BEEP now 
provides all the original neat stuff plus support for this keyboard upgrade. 
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6.0 6. 2nd & 3rd Disk Drive Construction Details 

6.1.1 Install CornDonenis on the PCJr Combocard 
( ) Position a 16 pin IC socket on the card at the 74LS175 location, insure that 

pin I is in the hole with the square pad and solder 16 pins in place. 

( ) Position a 14 pin IC socket on the card at the 7437 location, insure that pin 1 
is in the hole with the quare pad and solder 14 pins in place. 

( ) Position an 8 pin IC socket at the JI location, insure that pin I is in the hole 
with the square pad and solder the 8 pins in place. 

( ) Position the 0.1 uF capacitor in the C location, insure thal the leads are in 
holes with square pads and solder the capacitor in place. 

( ) CUI a 2x10 header from the 2x40 hcader, position the 2x10 header at the J2 
location and solder the 20 pins in place. 

( ) Inspect all of the solder joints you have just made for shorts to adjacent wits. 

( ) Check you card with an ohmmeter between + SYTP and GNDTP to insure 
that there are no + 5 to Gnd shorts on the card now. 

( ) Place the card in the PCJr modem slot, Jr should power-up normally. 

6.1.2 Modify the Disk Drive Card 

You must add one 8 pin dip socket and three wires to the disk drive card. Because 
Paul Cmmley described the procedure for this in his packages vny thoroughly, our 
description here will be somewhat abbreviated. 

( ) Remove solder from 8 holes at the front of the drive card. There an two ver- 
tical mws of unused holes at the front of the card. Count up from the edge of 
the card which plugs into the system board and remove solder from holes 7 
t b u g h  10 in each column. 

( ) Position an 8 pin dip socket in the 8 holes just opened with pin I closest to 
the tap rear of the card and solder the 8 pins in place. 

( ) Solder an indated wire between pin 9 of the 74LS175 at ZM1 on the disk 
drive card, Paul's instructions call this ICS, and pin 1 of the 8 pin dip socket 
added above. 

Solder an insulated wire &tween pin 16 of the 74LS24S at ZM6 on the disk 
drive d, Paul's instructions call this IC3, and pin 2 of the 8 pin dip socket 
added above. 

Solder an insulated wire between pin 17 of the 74LS245 at ZM6 on the disk 
drive card, Paul's inStNCtions call this IC3, and pin 3 of the 8 pin dip socket 
added above. 

Use an ohmmeter to check for continuity belweea pin 9 of the 74SL175 and 
pin I of the 8 pin dip socket. 

( ) 

( ) 

( ) 
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6.0 6. 2nd & 3rd Disk Drive Construction Details 

6.1.1 Install Components on the PCJr Combocard 
() Position a 16 pin Ie socket on the card at the 74LS175 location, insure that 

pin I is in the hole with the square pad and solder 16 pins in place. 

() Position a 14 pin Ie socket on the card at the 74371ocation, insure that pin 1 
is in the hole with the square pad and solder 14 pins in place. 

() Position an 8 pin Ie socket at the J 1 location, insure that pin I is in the hole 
with the square pad and solder the 8 pins in place. 

() Position the 0.1 uF capacitor in the C location, insure that the leads are in 
holes with square pads and solder the capacitor in place. 

() Cut a 2xlO header from the 2x40 header, position the 2xlO header at the J2 
location and solder .the 20 pins in place. 

() Inspect all of the solder joints you have just made for shorts to adjacent wires. 

() Check you card with an ohmmeter between + 5VTP and GNDTP to insure 
that there are no + 5 to Gnd shorts on the card now. 

() Place the card in the PCJr modem slot, Jr should power-up normally. 

6.1 .2 Modify the Disk Drive Card 

You must add one 8 pin dip socket and three wires to the disk drive card. Because 
Paul Crumley described the procedure for this in his packages very thoroughly, our 
description here will be somewhat abbreviated. 

() Remove solder from 8 holes at the front of the drive card. There are two ver
tical rows of unused holes at the front of the card. Count up from the edge of 
the card which plugs into the system board and remove solder from holes 7 
through lOin each column. 

() Position an 8 pin dip socket in the 8 holes just opened with pin I closest to 
the top rear of the card and solder the 8 pins in place. 

() SfJlder an insulated wire between pin 9 of the 74LS 175 at ZM 1 on the disk 
drive card, Paul's instructions call this IC5, and pin 1 of the 8 pin dip socket 
added above. 

() SfJlder an insulated wire between pin 16 of the 74LS245 at ZM6 on the disk 
drive card, Paul's instructions call this IC), and pin 2 of the 8 pin dip socket 
added above. 

() S(llder an insulated wire between pin 17 of the 74LS245 at ZM6 on the disk 
drive card, Paul's instructions call this le3, and pin 3 of the 8 pin dip socket 
added above. 

() Use .lIl olunmcler 10 check for continuity between pin 9 of the 74SLl75 and 
pin 1 of the 8 pin dip sockel. 
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( ) 

( ) 

Use an ohmmeter to check for continuity between pin 16 of the 74SL245 and 
pin 2 of the 8 pin dip socket. 

Use an ohmmeter to check for continuity between pin 17 of the 74SL245 and 
pm 3 of the 8 pin dip socket. 

This completes thc modhications to the disk drive eard q u k d  for the 2nd & 3rd 
Dirk Drive Function. 

6. 2nd 30 3rd Disk Dlive ConsUuction Details 30 

() Use an ohmmeter to check for continuity betwccn pin 16 of the 74SL245 and 
pin 2 of the g pin dip socket. 

() Use an ohmmeter to eheck for continuity betwccn pin 17 of the 74SL245 and 
pin 3 of the g pin dip socket. 

This completes the modifications to the disk drive card required fo r the 2nd & 3rd 
Disk Drive Function. 
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6.1.3 Build the 8 Wire Ribbon Cable 

We will build an eight wire ribbon cable as shorn below: 

A B 
JRlQOO only 

xxxx=- . --.==xxxx==--.=-=== 
' I  I * I I w i m  7 L 8 

5.75. 1.5' 

In t h i s  front view, wire 1 i s  away from the viewer. 

* I 1  pin r i d e  of ConnectoTs. 

( ) Cut a piece of 8 wire ribbon cable 8 inches long and attach two 8 pin IDC dip 
plugs ag show above. 

( ) Cut ONLY wires 1 through 6 flush with the right side of the dip plug at B IF 
the JRIOOO option is being added now or will be added at wme time in the 
future. othmvise cut all 8 wires at the right side of the dip plug at B. 

( ) Check for electrical continuity fmm pin one to pin one, pin two to pin two, 
ete. on the fished cable. 

6.1.4 Build the 34-Wire Disk Drive Ribbon Cable 

Again. Paul's descriptions are very complete so our description here will be wme- 
what ahrevialed. We will build a 34 wire cable as shown below: 

A 8  C 0 E 

xx xx 
In t h i s  front view, wire 1 i s  Closest t o  the viewer. 

The IDC wckets at A and B connect to the Cnmbocard and original disk drive 
cards respectively. The IDC edge card mnnector at C connects to the original disk 
drive in Jr. Connectors D and E an for the added second and third drives. If YOU 
an adding only a xcond drive, end the cable with the D connector. 

0 

0 
0 

0 

Determine dimensions X and Y far the drive enclosures you will be using and 
calculate the total cable lmgth required. 

Cut a 34 wire ribbon cable to the proper Imgth. 

Install a 34 IDC wcket at B, in- that pin 1 is alined to the side of the cahle 
with the color strip. .  

Split the ribbon cable between wires 20 and 21 between connectors A and 8, 
and cut wins 21 through 34 off flush with the left side of the B connector. 

6. 2nd 31 3rd Dirk Drive Consrmction Details 31 

6.1.3 Build the 8 Wire Ribbon Cable 

We will build an eight wire ribbon cable as shown below: 

A B 

5.75" 
JRHlOa only 

1.5" 
xxxx--.. = .. ···,, ....... -----· .. ••• ........ xxxx .. "'·,,· .. • .. ,,"' .... = 

.. I 1 * 1 ' I wires 7 & 8 

In this front view , wire 1 is away from the viewer . 

.. 11 pin side of connect ors . 

() Cut a piece of 8 wire ribbon cable g inches long and attach two 8 pin JOe dip 
plugs as show above. 

() Cut ONLY wires 1 through 6 flush with the right side of the dip plug at B IF 
the JR 1000 opt jon ls being added now or will be added at some time in the 
future, otherwise cut all 8 wires at the right side of the dip plug at B. 

() Check for electrical continuity from pin one to pin one, pin two to pin two, 
etc. on the fInished cable. 

6.1 .4 Build the 34-Wire Disk Drive Ribbon Cable 

Again, Paul's descriptions arc very complete so our description here will be some
what abreviatcd. We will build a 34 wire cable as shown below: 

2. 5-
xxx 
xxx x" 

xxx 
xxx V-

xxx 
xxx 

xx· ........ xx· .. __ .. "' ........ _-xxx .......... - .. • .. ·_ .. <"' ... >· .. ·=xxx ...... ·"",<=",>=xxx 
xx xx twist splice 
XX XX 

In this front view, wire 1 is closest to the viewer. 

The JDC sockets at A and B connect to the Combocard and original disk drive 
cards respectively. The IDC edge card connector at C connects to the original disk 
drive in Jr, Connectors 0 and E arc for the added second and third drives. If you 
arc adding only a second drive, end the cable with the D connector. 

() Detennine dimensio ns X and Y for the drive enclosures you will be using and 
calculate the total cable length required . 

() Cut a 34 wire ribbon cable to the proper length. 

() Install a 34 IDe socket at B, insure that pin I is alincd to the side of the cable 
with the color stripe. 

() Split the ribbon cable between wires 20 and 21 between connectors A and B, 
and cut wires 21 through 34 off flush with the left side of the B connector. 
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( ) 

( ) 

Install a 20 IDC socket at A, insure that pin 1 is dined to the side of the cable 
with the mlor stripe. 

Pad's innructions detd construction of the cable with connectors B. C. D, 
and E. Follow his instrucionr for constluction of the remainder of this cable. 
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() Install a 20 IDe socket at A, insure that pin I is alined to the side of the cable 
with the color stripe. 

() Paul's instructions detail construction of the cable with conncctors B, C, D, 
and E. Follow his instrucions for construction of the remainder of this cable. 
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6.7.5 Install ICs  and Check Out 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

Install the 7437 IC in it? sacket. 

Install the 74LS175 IC in it's socket. 

Check each IC for pmper orientation, the end of the IC with the notch or 
small round dot over pin I must be located at the end of the socket with the 
notch. 

Using an ohmmeter measure the ~sistaaee fmm + N T P  to GNDVTP. For 
the ICs I used this resistance measured about 100 ohms. The purpose of this 
test is to insure that there are no + 5 to G N D  shorts before installing the card 
in your system. 

Remove the original 34 Win disk drive cable fmm the disk drive and disk drive 
card. Install connector B of the new 34 wire disk drive cable on the disk drive 
card at the 2x17 header. 

Fold the cable between COM&IOIJ B and C like the original cable and install 
COMecLOI C at the o"&d disk drive. 

Install the Combcard in the modem slot. If your card uses the box con- 
nector at 36 carefully align this with the 2 pin header on the system boa rd 

If you used a Win and micro-clip instead of the box connector, attach the 
micmslip to one of the pins of the 2 pin headcr at thc rear of the system 
board. 

Install connector A of the 34 Win disk drive cable on the 2x10 pin header at 
32 of the Combocard. 

Install the 8 wire cable ktween the 31 connector on the Combocard and the 8 
pin IC socket added to the front edge of the disk drive card. 
Jr should now power up and operate normally with the single disk drive. 

Install your sewnd disk drive in the enclosure you have chosen. 

Attach a four Win power cable and mnnector D of the 34 Win signal cable to 
the second disk drive. 

Boot your system using Gary Strait's NOBEEPSYS using the /D2 option. 3r 
should now operate with the arigjnd disk drive BS drive A and your added 
disk drive iu drive B. 

If your Jr uses the 11" power supply card you can purchase a 7- power adapter 
and power your second disk drive from Jr withoui an added power supply. 
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6.1.5 Install IC's and Check Out 

() Install the 7437 Ie in it's socket. 

() Install the 74LS175 Ie in it's socket. 

() Check each Ie for proper orientation, the end of the Ie with the notch or 
small round dot over pin 1 must be located at the end of the socket with the 
notch. 

() Using an ohmmeter measure the resistance from + SVfP to GNDVTP. For 
the Ie's I used this resistance measured about toO ohms. The purpose of this 
test is to insure that there are no + 5 to GND shorts before installing the card 
in your system. 

() Remove the original 34 wire disk drive cable from the disk drive and disk drive 
card. Install connector B of the new 34 wire disk drive cable on the disk drive 
card at the 2x17 header. 

() Fold the cable between connectors B and C like the original cable and install 
connector C at the original disk drive. 

() Install the Combocard in the modem slot. If your card uses the box. con
nector at J6 carefully align this with the 2 pin header on the system boa rd. 

() If you used a wire and micro-clip instead of the box. connector, attach the 
m..il.Toclip to one of the pins of the 2 pin header at the rear of the system 
board. 

() Install connector A of the 34 wire disk drive cable on the 2x 10 pin header at 
J2 of the Combocard. 

() Install the 8 wire cable between the J I connector on the Combocard and the 8 
pin IC socket added to the front edge of the disk drive card. 

() Jr should now power up and operate normally with the single disk drive. 

() Install your second disk drive in the enclosure you have chosen. 

() Attach a four wire power cable and connector D of the 34 wire signal cable to 
the second disk drive. 

() Boot yOUT system llsing Gary Strait 's NOBEEP.SYS using the / D2 option. Jr 
should now operate with the original disk drive as drive A and your added 
disk drive as drive D. 

If your Jr uses the II " power supply card you can purchase a *Y~ power adapter 
and power your second disk drive from lr without an added power supply. 
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7.0 7. JRIOOO Construction Details 

7.1.1 Install Components on the PCJr Combocard 
( ) 

( ) 

Position a 14 pin IC socket on the card at the 74F86 location, insure that pin 
I is in the hole with the square pad and solder 14 pins in place. 

Position the I.OK ohm resistor in the R4 location, insure that the leads are in 
holes with the square pads and solder the resistor in place. R4 is located adja- 
cent to J i in the center of the card. 

Inspect all of the solder joints you have just madc for shorts to adjacent wires. 

Check you card with an ohmmeter between + N T P  and GNDTP lo insure 
that there are no + 5 to Gnd shorts on the card now. 

Place the card in the P a r  modem slot, h should pawerap normally. 

( ) 

( ) 

( ) 

This completes the soldering required for the JRIOOO Function. 

7.1.2 Install IC's and Check Out 
TED 

7.0 7. JR1000 Construction Details 

7.1.1 Install Components on the PCJr Combocard 
() Position a 14 pin Ie socket on the card at the 74F86 location, insure that pin 

I is in the hole with the square pad and solder 14 pins in place. 

() Pcsition the I.OK ohm resistor in the R4 location, insure that the leads are in 
holes with the square pads and solder the resistor in place. R4 is located adja
cent to JI in the center of the card. 

() Inspect aU of the solder joints you have just made for shorts to adjacent wires. 

() Check you card with an olunmctcr between + SVTP and GNDTP to insure 
that there are no + 5 to God shorts on the card now. 

() Place the card in the pelr modem slot, Jr should power-up nonnally. 

TIlls completes the soldering required for the JRlOOO Function. 

7.1.2 Install IC's and Check Out 

TBD 
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8.0 8. MIDI Port Construction Details 

8.1.1 Install Components on the PCJr Combocard 
( ) 

( ) 

( ) 

position a 14 pin IC socket on the card at the 7407 location, insure that pin I 
IS in the hole with the square pad and solder 14 pins in place. 

Position a 16 pin IC rocket on the card at the RI-R8 location, insure that pin 
1 is in the hole with the square pad and solder 16 pins in place. 
Position a 16 pin IC socket on the card at the 74123 location, insure that pin 
1 is in the hole with the square pad and solder 16 pins in place. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Position a 8 pin IC socket on the cad at the O/C location. insure that pin I is 
in the hole with the squan pad and solder 8 pins in place. 

Position a 4.7K ohm resistor in the R9 location, insure that the leads an in 
holes with the square pads and solder the resistor in place. 

Position a 4.7K ohm resistor in the RIO location, insure that the leads are in 
holes with the square pads and solder the resistor in place. 

Position 220 ohm resistors in the R16 & R17 locations, insure that the leads 
are in holes with the s q m  pads and salder the resiston in place. 
Position a 330 ohm resistor in the R19 location. insure that the leads are in 
holes with the square pads and solder the resistor in place. 

Position 220 ohm resistors in the R12 & R13 locations, insure that the leads 
are in holes with the square pads and solder the resistors in place. 

Position 4.7K ohm resiston in the R11, R14, RIS & R18 locations, insure 
that the leads are in holes with the square pads and solder the resistors in 
place. 
Position the 100 uF capacitor in the C3 location, insure that the leads an in 
holes with the square pads and that the + lead is in the hole adjacent lo the 
+ , toward the rear of the card, and solder the capacitor in place. 

Position a .luF capacitor in the CI location, insure that the leads an in holes 
with the squan pads and solder the capacitor in place. 

Position a .luF capacitor in the C4 location. insure that the leads are in holes 
with the quare pads and solder the capacitor in plaee. 

Position . luF capacitors in the C2 & CS locations, insure that the leads are in 
holes with the square pads and solder the capacitors in place. 

Cut a 2x10 header from a 2x40 header, position the 2x10 header at the J I  
location and solder the 20 pins in place. 

Position a Red LED in the DS location .8* above the card surface with the 
positive lead nearest the top of the card. Check to insure that the LED leads 
are in holes with square pads and solder in place. 
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8.0 8. MIDI Port Construction Details 

8.1.1 Install Components on the pc.J r Combocard 
() Position a 14 pin Ie socket on the card at the 7407 location, insure that pin 1 

is in the hole with the square pad and solder 14 pins in place. 

() Position a 16 pin Ie socket on the card at the R l-R8Iocation, insure that pin 
I is in the hole with the square pad and solder 16 pins in place. 

() Position a 16 pin Ie socket on the card at the 74 123 location, insure that pin 
I is in the hole with the square pad and solder 16 pins in place. 

() Position a 8 pin Ie socket on the card at the ole location, insure that pin J is 
in the hole with the 'square pad and solder 8 pins in place. 

() Position a 4.7K ohm resistor in the R9location, insure that the leads are in 
holes with the square pads and solder the resistor in place. 

() Position a 4.7K ohm resistor in the R 10 location. insure that the leads are in 
holes with the square pads and solder the resistor in place . 

() Position 220 ohm resistors in the Rl6 & Rl7loeations, insure that the leads 
are in holes with the square pads and solder the resistors in place. 

() Position a 330 ohm resistor in the Rl91oeation, insure that the leads are in 
holes with the squarc pads and solder thc resistor in place. 

() Position 220 ohm resistors in the R 12 & R 13 locations, insure that the leads 
arc in holes with the square pads and solder the resistors in place. 

() Position 4.7K ohm resistors in the RII, R 14, RI5 & R 18 locations, insure 
that the leads are in holes with the square pads and solder the resistors in 
place. 

() Position the 100 uF capacitor in the C3 location, insure that the leads are in 
holes with the square pads and that the + lead is in the hole adjacent to the 
+ , toward the rear of the card, and solder the capacitor in place. 

() Position a .1uF capacitor in the Cllocation, insure that the leads are in holes 
with the square pads and solder the capacitor in place. 

() Position a .luF capacitor in the C4location, insure that the leads are in holes 
with the square pads and solder the capacitor in place. 

() Position .luF capacitors in the C2 & C51ocations, insure that the leads are in 
holes with the square pads and solder the capacitors in place. 

() Cut a 2x: I 0 header from a 2x:40 header, position the 2x: I 0 header at the J I 
location and solder the 20 pins in place. 

() Position a Red LED in the D5 location .S'" above the card surface with the 
positive lead nearest the top of the card. Check to insure that the LED leads 
arc in holes with square pads and solder in place. 
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() Position a Green LED in the 03 location .S" above the card surface with the 
positive lead nearest the top of the card. Solder the LED in place. 

() Position a Grecn LED in the D4location .S" above the card surface with the 
positive lead nearest the top of the card. Solder the LED in place. 

() Inspect aU of the solder joints you have just made for shorts to adjacent wires. 

() Check you card with an ohmmeter between + 5VTP and GNDTP to insure 
that there are no + 5 to Gnd short s on the card now. You will now be meas· 
uring either the f"rward or reverse resistance of the Red diode added above 
depending upon the polarity of your measurement. 

() Place the card in the PCJr modem slot, Jr should power·up nonnally. The 
Red LED at 05 should now light when Jr has power applied. 

This completes the solderipg required for the MIDI Port Function. 

8.1 .2 Build the MIDI Signal Cable 

The MIDI signal cable is a twenty wire ribbon cable with seven connectors as 
shown in top view below: 

2 . 5- A 16" 
SW .............. • ...... XX 

xx .... • .... •••• .................. • .. • ...................... •• ..... -.. _ .... "' .. ,.xxx GIn 
XX"' ...... ---------·· ...... -"""""'··--.-------* .... · XXX F [n 
XX----.......... • .... -·· ................ ····- ............ •••• .... XXX E Out 

XX .. -······-----··--,.,"'·· .. •• ................ •••• .. XXX 0 Out 
XX ...... = ....... :< ........ === .. "' .. "',.== .... ===="'''' ..... ===,.''',.''' .. =·. XXX C Out 
XX= ........ "' ........ "' .... "' .. =a ... "' .......... = .... • ....... "' .... "' .... "' .. "''''==XXX BOut 

n wire with color stripe 

* n pin side of IDC socket. 

() Cut a piece of 20 wire ribbon cable 18.5 inches long and attach one 20 p in 
IDC dip socket at A as show above. 

() Split the cable between wires 3 and 4, 6 and 7, 9 and 10, and 12 and 13 for a 
distance of 4· from the end without the connector. 

() Seperate each of the adjacent wires from I through 12 for a distance of 1" 
from the end of the cable. 

() Remove ihe cover from a DJN connector and slide it over wires J through J. 
The B position shown above. 

() Solder wire I to pin #5 of the DIN connector. 

() Solder wire 2 to pin #4 of the DIN connector. 

() Solder wire 3 to pin #2 of the DI N connector. 

() Remove the cover from a DI N connector and slide it over wires 4 through 6. 
The C position shown above. 

() Solder wire 4 10 pin #2 of the DIN conneclor. 
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( ) Solder wire 5 to pin #5 of the DIN connector. 

( ) Solder wire 6 to pin #4 of the DIN connector. 

( ) Remove the cover from a DIN connector and slide it over wires 7 through 9. 
The D position shown abave. 

( ) Solder wire 7 to pin #5 of the DIN connector. 

( ) Solder wire 8 to pin #4 of the DIN connector. 

( ) Solder wire 9 to pin #2 of the DIN connector. 

( ) Remove the cover from a DIN connector and slide it over wires 10 thmugh 
12. The E position shown above. 

( ) Solder wire LO to pin #2 of the DIN connector. 

( ) Solder wire I I to pin #5 of the DIN connector. 

( ) Solder win 12 to pin #4 of the DIN connector. 

( ) S e a m  the DIN covers to the four DIN wkets  jmt installed. 
( ) Split the cable baween wires I4 and 15, and 16 and 17 for a distance of 4‘ 

from the end without the connector. 

( ) Seperate wires 13 and 14, and 15 and 16 for a distance of I’from the end of 
the cable. 

( ) Remove the cover Imm a DIN connector and slide it over wirer 13 and 14. 
The F position shown abave. 

( ) Solder wire I3 to pin #5 of the DIN connector. 

( ) Solder wire 14 to pin #4 of the DIN connector. 

( ) Remove the cover from a DIN connector and slide it over wires 15 and 16. 
The G position shown above. 

( ) Solder wire 15 to pin #5 of the DIN connector. 

( ) Solder wire 16 io pin #4 of the DIN connector. 

( ) Secure the DIN wvm to the two DIN sockets just installed. 
( ) Split the cable between wires 16 and 17 back to connector A and cut wires 17 

through 20 off at the right side of connector A. 

( ) Split the cable between wins 19 and 20 from the SW end back to connector A 
and cut wire 20 off at the lei? side of connector A. 

( ) Seperate wires 17, 18, and 19 for a distanee of I‘ fmm the SW end of the 
cable. 

( ) Solder wire 19 to the common terminal of a SPDT switch. 

( ) Sulder wire 18 to one of the remaining terminals of the SPDT switch. 

( ) Solder wire 17 to the remaining terminal of the SPDT switch. 

This completes construction of the MIDI signal cable. 

() Solder wire 5 to pin #5 of the DIN connector. 

() Solder wire 6 to pin #4 of the DIN connector. 

() Remove the cover from a DIN connector and slide it over wires 7 through 9. 
The D position shown above. 

() Solder wire 7 to pin #5 of the DIN connector. 

() Solder wire 8 to pin #4 of the DIN connector. 

() Solder wire 9 to pin #2 of the DIN connector. 

() Remove the cover from a DIN connector and slide it over wires 10 through 
12. The E position shown above. 

() Solder wire 10 to pin #2 of the DIN connector. 

() Solder wire t I to pin #5 of the DIN connector. 

() Solder wire 12 to pin #4 of the DIN connector. 

() Secure the DIN covers to the four DIN sockets just installed. 

() Split the cable between wires 14 and IS, and 16 and 17 for a distance of 4'" 
from the end without the connector. 

() Seperatc wires 13 and 14, and 15 and 16 for a distance of I'" from the end of 
the cable. 

() Remove the cover from a DIN connector and slide it over wires 13 and 14. 
The F position shown above. 

() Solder wire 13 to pin #5 of the DIN connector. 

() Solder wire 14 to pin #4 of the DIN connector. 

() Remove the cover from a DIN connector and slide it over wires 15 and 16. 
The G position shown above. 

() Solder wire 15 to pin #5 of the DIN connector. 

() Solder wire 16 (0 pin #4 of the DIN connector. 

() Secure the DIN covers to the two DIN sockets just installed. 

() Split the cable between wires 16 and 17 back to connector A and cut wires 17 
through 20 off at the right side of connector A. 

() Split the cable between wires 19 and 20 from the SW end back to connector A 
and cut wire 20 off at the left side of connector A. 

() Seperate wires J 7, 18, and 19 (or a distance o( I ~ from the SW end of the 
ca.ble. 

() S{)lder wire 19 to the common tenninal of a SPOT switch. 

() Solder wire 18 to one of the remaining terminals of the SPOT switch. 

() S()lder wire 17 to the remaining tenninal of the SPDT switch. 

This completes construction orlhe MIDI signal cable. 
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8.1.3 Install IC's and Check Out 

TBD 
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8.1.3 Install IC's and Check Out 

TBD 
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9.0 9. Supporting Cast and Document History 

9.1.1 Acknowledgements 

l h e  work of Paul ' lsddand Patrick La" an their JrSpmt and Rur lnterfxu 
Adapter cards. Hank K m d y  on lus flwddrlisk Adapter cwd, and Bill Kirke on his 
JRX I K E Y  Package provided the inspiration for the devm of t l s  card I wiih to 
thank Paul. Ilank. and Bill for thew enrourapcmcnt and for many hclplul conversa- 
1rms.  I also wish to thmk thc derigncrs of thc other C I T C U I I ~  that haw bern muor- 
p n t r d  mto this wrd: Mlkc Ilackctt, Paul Crumlry, Clcnn Rurlurk. and Claude 
Borderur. I would a h  like 10 t h d  Stmt fur his work to update UOBCBP 
to S U P ~ R  the kesbard Icction afthn card. 

9.1.2 Document History 

Version 1.0 

Version 1.1 

Version 1.7. 

Version 2.0 

Version 2.1 

version 2.2 

Version 2.3 

March 6, 1991. Design and construction details available as a 
plcka%e. No hardwan yet! 

March 12, 1991. Corrected JRSERIAL location in Seaion 1, and 
modifled power supply card -oval sequence in section 5. 

June 18, 1991. Comaed Pat Hamnonds node ID in sntion 1. As 
of 2355 yesterday the serial pod, disk drive. and keyboard sections 
were verified as functional. Happy 13th B ~ h d a y  Eriea! 

October 10, 1991. General package update. Completed many TBDs 
from construaion experience. Added the ring indicate option to the 
RS232 port and MIDI circuits to card design. 

October 14. 1991. Added Bill Kirke's system board layout and cor- 
rected some spelling and editing errors. 

December 31, 1991. Made a few minor updates based upon experi- 
ence building fxst board from the Texion order. Serial port, key- 
board, and disk drive sections of the Texion card all function properly. 
MIDI and JRl000 Seaions not built as ofthis t h e .  

January 2,1992. Identilied serial pod . I uF caps as momlithic. and 
added statement abut sandmg rear edge of Texion cards. 
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9.0 9. Supporting Cast and Document History 

9.1 .1 Acknowledgements 

The work of Paul Tardif and Patrick Lau on their JrSprint and Bus Interface 
Adapter cards, Hank Kennedy on his Harddisk Adapter card, and Dill KiTke on his 
JRXTKEY Package provided the inspiration for the design of this card. I wish to 
thank Paul, Hank, and Bill for their encouragement and for many helpful conversa
tions. I also wish to thank the designers of the other circuits that have been incor
porated into tillS card; Mike Hackett, Paul Crumley, Glenn Buskirk, and Claude 
Bordeaux. I would also like to thank Gary Strait for his work to update NO BEEP 
to support the keyboard section of this card. 

9.1.2 Document History 

Version 1.0 March 6, 1991. Design and construction details available as a 
package. No hardware yet! 

Version 1.1 March 12, 1991. Corrected JRSERIAL location in section I, and 
modified power supply card remuval sequence in section 5. 

Version 1.2 June 18, 1991. Corrected Pat Hammond's node 10 in section I. As 
of 23:55 yesterday the serial port, disk drive, and keyboard sections 
were verified as functional. Happy 13th Birthday Erica! 

Version 2.0 October 10, 1991. General package update. Completed many TOO's 
from construction experience. Added the ring indicate option to the 
RS232 port and M IDI circuits to card design. 

Version 2.1 October 14, 199 1. Added Bill Kirke's system board layout and cor
rected some spelling and editing errors. 

Version 2.2 December 31, 1991. Made a few minor updates based upon experi
ence building rtrSt board from the Texion order. Serial port, key
board, and disk drive sections of the Texion eard all function properly. 
MIDI and JRlOOO sections not built as of this time. 

Version 2.3 January 2, 1992. ldentified serial port . J uF caps as monolithic, and 
added statement about sanding rear edge of Texion cards. 
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