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4, Jdumper W72 pin 17 to U174 pin
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Teteﬁtlun.

came with

by Dave Koehler
A). Static Eonélderatlmns=

1). The person performing the work shoulad ke static free. Do na
wear any _ o
clathing such as wonl or- nylaon  that is rencwned for its stati

Fage

& . - -

[

Ground yourself by wearing an anti- qtatlc wrlqt band that is.connecte:
to your o : - : .
work qtatlun'grgund. If such a'band cannﬁt the  purchased, " improvis
with a kand : B ' - '

af w1re.1;_ S : i?, -

»2) . The “work . station where the mods are to be perfarmed must b
cconsidered ast ' e ' : '
weli. Work oniy on a antistatic wmat  such as the foam cushions that

the motherbuard.;.Never work an an  cloth  or  bare ‘p1éstic surface,
“Either .. L ‘ S -

:qurface reta1n= qtatlc. C

2. '” - Pnnnect.sthe board’s ground plane via a flexible strap to the

W :tatlnn

gradind, Th1= w111 put‘ boar&' and ‘a Iikewise_grmunded_w&rker at the

same * - : . E .
patential e11m1nat1ng the :t tic discharge possibility.

a

4) . FlaCe any chlp that ién'removed  from  the bwoard, when it. i
removed fPum'? 31» w" - - - :

- the board, in some antistatic carrie e
). .J.Thg qo]d rlnq 1run used shmu]d have its tip grounded internalls
through - : S R : -
the touluitse1f to the wark station ground.

. &Y. In case of a mistake which necessitates deSu]d ering, try tao WE«
a . .

descldering vacuum tos] that is MOS safe. These laosk and functien the
same as : - - -
their all plastic relatives, but are made of metal.

B). Soldering:

1). ilse a low wattage saoldering pencil, somewhnere around 23 to 4«
watts

oower . Install a small  chisel +tip no larger than 1/14&4th inch 11
wrdt b,

Heeolngy the tip clean and well tTinned wild 1nsure  mawimuym hes:
T tTer oy nto

the solderiod area, thereby minimizing the 1ron’s contact time on
board.

). Each saolder composition has A heat range that defines 1t
MELTING poant - .

and 1ts MELYTED point. This temperature span is called the solder”
plastarc '

range. Almost all solder compositions will begin MELTING arcund 340



“ atfter removal "of -heat

Fahrenheit. Depending an the particular compesitlaon, the scolder wil
not be .

caompletely MELTED wuntil it has reached the high end of its plasti,
-range (The o o :

temperature btest for soldering as the solder is  im its mast fluis
state.) In ' .

the case of S0%Z tin/50% ltead compositions, this upper MELTELD point 1t
araund , o

. o ) . ‘ Fage

g

420 qegfees.g‘f‘ln the ver yday LOV tin/40% lead salder, -the MELTEI]

‘point is o S L

reached at 375 degrees.  In A - a3 t1n/~7A lead compasition
eutectic” < T ' ' L : :

qu1der ~the NELTED point 1« e»act1y the same as its MELTINS poind

Cafmeis S e ) . o

dgqregq. N”VTheﬁfwider the. p1a=t1c1ty ‘range af -the solder, the mor

cautious the # : L . _ L o :

worker should he not to dzsturb the connection unt11»¢he solder hat

cooled off N _ o S ‘ T

below. 1t: MELTINH poinﬁ. Eutectic solder is the solder of chicice fui

al rru_-st . L . L . . R : :

- all toard ;]evel’ﬁrepair wark. Because :it” =u11d1r1e almast

~instantaneaus)y . o L 3 ' o

' cold Su]der Jﬂlntq c”mmnn to'léad mavemeni

o

7

] durlnq R - ) . . ;
Teconldown are v1rtua11y ‘eliminated. . Anuthgr dvantage is that the
Nower MELTED .0 , . . _ , : : ’

pnlnt shortens, the time 1the iron 'has_ ta ‘dé‘lVLP‘ heét lntu t b

- _'c“rmect 1o, "1("25 :

‘theﬁeby m1n1m121nq the ChanCe;ﬁf heat damage tno the buard 1tqc1f.

ey

ﬂ'3); T Heat‘damage to a board_is more a fbhffi&n:of time-than it is o
“heat. . & S : .
Take for’ efample yuur,an flésh;x Pa551nq yuur flnq;r qu1cP1y over t ki

Cflame of

a match will bar 1y 51r:e’ you, but “hd]ding:l1t aver that flame wil’

provide you

with an ugly, palnfu1 burh. LlLikewise,
contacts a L, . :
connectian, the more heat that is radiated into the surrounding area.
This . - . '

results in a higher average heat which takes the material langer to
dissipate, :

giving the heat time to do its damage. Any salder connection to a P
board, Mo : ' i

matter matter 1ts size or shape, stould not take any longer than 2t
S osegnonds

to perform.  Anything Yonger than that and the worker runs the pisk o
damaginn

the component/mounting system. In the case of multilayer PO boards.
this

vhciudes tThe aaly realaity of warping interral layers, Mast  seasone:

the longer a soldering iro

Nevie oo .

RN techs wa i test therr soldering skills pefore progect worid
beqins.

Fractice your technigue on 2 Junk board of similiar compasition to gef
y g

timing down to the 2 to 3 Ssecond margin. IF youw are unable to achieve
a quality ) '

cannectian, you can make ad)ustments and will. have spared yoursel®
real misery. ) ‘



N

possible, ,
adiustments tn the delivery end of soldering are the most efficient.
The

.larger the tip size, the faster the  heat is released into  the

connectian., _ :

Match the tip size to the size of the work., ALWAYS clean and tin that
tip bath ‘

vefore and after saldering, to prevent the stowdaown of the heat

- o 4 Fage

T I . N -

\;traﬁéfcr dUe tu*“”?f*' . S - o

UVIdE bu1]dup onoan eﬁpusud heat t1p.(DiScard as use1ess'any scratcﬂe-
unt1nnab1e t1p.) _Txnnlnq a]qu pruVlde: the cruc1a1 thurmal cannect i
nLCessary to delzverlnq thc t1p hLat unlrurmly throuqhuut the2 worH.
tthg ; dJuqtantq fqut before _ymu even cunsider 1ncreaslng power,

~Then if Yol

must 1ncrease'p0wéF, a5 sa  -in small incﬁéments, Pet thnq yuurSelf at
the : o o T . i . T

h1qher heat Tevel. HPraceed with cautiont!tr.

NHTE: Nhen ;untactlng the buard do not press.the iron;dnwh into the
connection e T . T ¥

551ve3 duwnward pPLSSUPe ‘can cause- pad damage and/nr the

point. . Exce

]1ft1nq of . . T - oL ) - o

the pad Ruway from the ba:; mater1a1 o ;”5_7 S
tié),TTrééc cutfing:T‘,;j; va't' o : .'g

1).-4 Lse a'véhy ,qharp ,Apaihted “hobby style knife.  This will allom
ccess to. : ) . Qi“iyif . : R o

§P§Cgs an Very <dense buard:.v . B

2). - When cutting a trace, use a very shart sawing action and minima

Jownward 2 T A I o

pressure.  Too much  pressure  can cresult woin slicing through the

internal layers ' : ; ‘ o SRS : SR

of a2 multilayer board, making the board almest impossible to repair.

Especially =aveid using the knife’s point in 2 digging actien. 77

V). Jdumperingt
1. When working with thin wire gauges such As 30 AWG be ver)

careful tuo .
avold stretching the wire, D nmot  stretch Eynar as the wire is eas:
to hreak

and can do so dnvisinly bDeneath its insulatiaon. lse a wire strippe
that

removes  the insulatian by pressuyre or heat rather than by cutting
Cut style »
wire strippers tend tao nick the copper, weakening it In the case o

@

=0 aaune,

the exposed wire end will usually break wff. Strip the wire as littl:
as , _
possible and solder quickly and efficiently. Tooe much heat will caus:
insulation meltbhack. ' '

2). When routing jumper wires across the board, cross all major powe)
and . ' ‘ - . v
qlanal traces at-ricght angles to minimize signal _interaction due t

- o=
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~~Although the author has made every]“éffqrt ifﬁ

insulation.
As with any modifications, there are several caveats.

LT WARNING — WARNING — WARNING

These modifications are distributed without any sanctionz afficial or

,ufherwise, from Zenith Data Systems. “No connection between Zenith an

thlq . RS : < _ .

4nformat1on s e”pre ssed or implied. Aﬁy modifications performed ol
the . : . . ’ _ ;
mutherbuara of your- computer are made at your own risk and wil
Flrl,ltlu_tl.'y vioid Co . . L A - ..

“the guarantee on yuuF ccm¢ufer. It ie also likely that auttorize:
”,Zenlth=Data ffﬁ,.“ o E ':.”“ é; o . : - -
‘Systems dealers S and/or | servicé . centers may’ refuse to service al
caltered coeL ' T . ‘

;. machine. Thls information *is'tdistriﬁhted"unly for the technica
Aénllghtgnmgnt e S S B A IR
-t advanced hubblgsts, any use of thl: 1nformat1on is entirely at youw

" own ) L y ! : : D . ' . t
A*rl:i The possibTe~_péna1fy is the demise‘ nf a ‘perfe&t]y gocs
S mother boar d a ’ ' e ’ - ca o

j"'«r~<:;:-’|r:A.ce_arm_h‘c for which will cost in.the vicinity af?$SQO.

.M

nsure that . the

1nformat1un in ., Lo LT

this .article is c“rrgct thehe is still the pessitility of error. I
AYUU SR - _ _ : o
attempt thLGe mudlrlcatlnn: you do so centirely at your own risk

~_N(.lthgr' the : B :

-fauthnr Aor. any nthgr person or company on the face of ‘the earth wil’
‘accept any. . - - _

liability as a result of your. attempts to wuse this information.

IJf  you  stidd wish two proceed i1n spite of dthe warnings, and in ful’

realization

of the possible dire consquences, read these instructions carefully t
acquaint - ‘ -

yourselt with the modifications befoare you hegin. The general sectia
an board ) ’

lTevel repair and alteraticon shoygld alsce be read carefully hefoare yo
start.

Modificaticns for 294K Oynamic Ram CThips

Note that you will o longer be anls to use  any &4 chips an Yo
L= W R TN il I

N anizang 18 allowed with this mad, although you need only populat
une row : .

with 254K chips. Additieonal rows can be  added at any time with o
additional

miods up to the full three row, 743K, capacity of the motherboard.

STEF 1: Ootain an 12 pin low profile socket, the Jower the hetter.

> Madify the saocket by bending pins ©, 10, 15 and 14 in towar



n

plns

lﬂgmckefhfﬂ

Cinstalled at U111 R -
“are to the socket’s 12 pin configuraticn. .

T I

center of the socket. Solder a small jumper joining pins °
andytonnecting them‘to pin S. Be sure that you solder tao pid

where 1t enters the body of the socket and use a minimum o

) The socket must b able tao be sgated flush withiougt
interferance fraom ’
Fage !
- ahy“1UMpswdf solder “on the'pin.‘JMaHe two jumper wire about
1rches - - LomE - ‘

-+ “Lq&ﬁ; “Salder orE to &in 15 and the qfherAto ﬁin 14 where ths
are . ﬁént *ﬁnder;g 'Again,dbe sure tq é11ow;;;eéfance fqr_th<
seé?jf@l]y;'-SeéFthe‘safkét aside.’agi' o ..x,'

23 Pér}qrm theffoljaginﬁuft;ces'changes;fSi%ﬁg;mmtherboaﬁﬁ{

l;Impartanthote=” Al re'egéﬂtes to. U111 hin'ﬁﬂﬁmbers are to the
ccexisting 14 pin ST S R o
canfiguration.. References te pin’ numbers an  the -socket to b

"duhﬁéﬁ aT1jpin 1s of 1101 thFU.U109-tggetﬁé}

" 1la
z. ‘Jdumper all-pin 1s of U117 thru U125 together . .
CH “odumper all pin 1s of U127 thru 1145 together:. -
ars Jumper U109 spin 1 to UIZS.pin 1 and 11145 pin 1
S Cdumper U125 pin 1 te RP1O1 ping& L ‘ : .
b ) 4umpeh'RP101 pin 2 ta UISS pin & I 7 N .
7w Cdumper U1SS pin 11 te INSS pin S K S
ge 7 dumper UISS pin 3 to LSS pin 4
.+ ndumper LSS pin 12 te 2111 pinTl0
10 sJumper ULSS pin 13 to U144 pin 1 -
11.° - Cut the trace going to-U1&é pin 2 on the bottom (foil) side
12. dumper 10110 pin 12 to U144 pin 1 oo N
LB . o Qut the trace from U111 pin 9 on the hottom (Foil) side
hetween the e ' .

gin and the feed-thru hole. Cdumper the hole to W73 pin 17
Jumper 111 pin 9 to UISS pin 1

a, - _
. Dyt the traces from U172 pinse 7 and 2 on the top (component
L& o

o between U173% and the feed—thru holes near 2170

b domper U172 pin 7 to ULl pin 32

Jumper 1173 pin 2 te U111 pin 2
Cut the trace on the bottom coming from U173 pin 13

SR
~
L

7 Cut the trace on the bottom coming fraom 4110 gpin 4
=20, Cut the trace on the top coming from U172 pin ¥
21, Cout the trace orn the bottom coming from U1S1 pin 10
23, dumper U116 pin 4 ta U142 pin 12

g
DL = N I

drmise s 41110 pin 5oto WLT7E oin Y

=
2

= Jdumper UWLTE pan ¥ ota W14 pon 4

T Jdumper UL7E pin 13 te L4Y pin 10

2. dumper 1SS pin 2 oto UWlAs pin 8

27. Jdumper U144 pin 7 to U144 pin 1 -

25, Install the 18 pin socket in U111, imserting pin 1 inte pin 1

The jumper coming from pin 14 should be fed thru the hol
under .

the socket and the owne from 13 thro the hole near the bottor
of



From

pin 1S tao U732 pin &
=, dumper the rematning wire from pin 14 of the sacket to Q17
panm 1
In addition to the above trace changes, you will need to replace Fiwve
chips. ' _ .
Three of the chips are only available from Saftware Wizardry at th:
. IR Fage
= ‘present : . o , ; S o
oo time, a1thuugh must--of'ithe Hgathh1t store " will - be 'staching the
S L. cEoftware o O
e Wizardry chip  set. Ask'for thL RAMFAL 100 kit tao ihstai1, H DRAM:
Tanto a. : ’ - o o U
2100, EVentually,_ Heathkit_ w111 :bé‘,se1ling the chlpq necded t
upgra-:h-_- the : R
‘new type motherbéarde to 254K chipq The Heathkit chip set shou1d ke
-‘functlunally 1dgnt1ca] and should waork wlth th “madificatians showi
o Aabove on ) o g ) X
: t?‘u_ early muth«_rhnard: Th(. F-arts that m—.-ed 'tu b<_ changed are?’
'  Domp0nent ’ﬂ]d © New’ . Comments
Sl e 1SS 74L ;00 74ALE27 (or 743500Q) .. NAND gate
et L es 741_.514 '74ALh1004 Lor 74“04) “Inverter
“ . T ugl1ls Yy I ‘10244 _— v S -Me—.-m-:-ry dECudL prum
e S U110 PAL1ALE  FALIALSE - - #“'1_.f3‘_ Decade 'FAL 7
- U173% . CPAL14ALA  PAL14LA B Decode FAL
. E T # - These chips contain different Juogic than  the
" standard R ' o A . ~ -
;:4, .Chips used with &4k RAMs i
- I you arg running at £ MHz, ‘you ‘may also want to‘make thie
rnlluwlnn 3 - SRR
changes to minimize7any chance of ﬁboblems at the higher speed:
‘ ) ERR Ry 745248 T74Fz44
T JRER Bcic S 74LSE7E - T4ASETE
Turze 74LE257  74FzS57 _ .
U144 74L32257  TAFZS7 -
U1iss 7A4LZ00 74A200 Instead of ALSE
above i
Once you have completed the modifications, install your 254
Dyrnamic
‘am Chips and test the system. The latest versiaon of the Disk—based
Miagrostics (Rev 3.1) for the Z-100G can be configured for either &4
or S5AE
ctiips. If you have one of the early diagrnostics that doesn’t koo
ahnnatr FEAK
chias oo mot cun the  parity check. That check assumes that bank
three (32) andg '
anove laive on Z—-20% cards and  will always fail since it will attemp
to check '
the parity circuit on a card that doesn’t exist. If you have th
S later . ' I
versian, the pratblem doéesn’t occur. ;'i
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