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I I I I I l~TANT ltFDRNATION t Itta 

The SPRINTER Ill is the aost r•ltabl•, ea•iest to install 
speed-up aodul• available for th• ttodel 111/X.,..ox 828 coaput.,..s. In 
ord•r to ensure proper installation and ap.,..ation' Df your SPRINTER 
Ill, pl•••• follDN the instructions in this aanual YERY CAREFlLLY. 

Your coaput•r fl.JST have 9ood RArl chips installed in order to 
run at high •P••d•- Soae of the AAt1 chips Radio Shack used in their 
coaput•rs .. y not aper-at• r•liably with the SPRINTER III. If you 
have not yet purchased added RAt1 far your Nodel III, .- suggest you 
purchase your RAN froa HOU£S ENGINEERINGa the: RAl'I ..... 11 ts 
guarant•ed to work in the tlodel 111 with the SPRJt«ER III. 

HOU1ES ENGINEERING also off.,.• a ••t. of apac.4elly prepare RAt1 
chips with •pull-up• rR5istors installed to iaprove high-p.ed 
p.,-for .. nce of the tlodel III syst-. 

Unl1tas you requ.st.•d otherwise, your SPRINTER lll is pro0ra-d 
as fol lDNSI 

<1> With the SPRINTER 111 installed, your c~ut.,.. will run at 
nor .. 1 sp1Ped <approxi•at.ely 2 ttHz> when power is first applied. and 
will revert to nor .. 1 speed Nhwnever t:he RESET awi.t:ch is pr•ssed. 

<2> The SPRINTER Ill will switch to high sptted. (approxiaately 
3.4 ~> when the BASIC coaaAnd OUT 95,1 is •xacul:ed •ither froa t:he 
k•yboard or within a prOQram. ~ 

<3> The SPRINTER Ill will teapararily r•vert to noraal sp~d 
during any 1/0 operation, such as disk or tape acC•ss, as well as 
during video r•ad/writ:•. The SPRINTER Ill will Slri~ch back t:o high 
sp.ed as soon as t:he 1/0 or video operation is c~let:ad. 

(4> The SPRINTER III can be SNitched back to nor .. 1 speed by 
ex•cuting the BASIC caaaand OUT 95,• either free the keyboard or 
within a progr••• or by pr .. sing t:he RESET butt.on·. 

All 
changing 
changing 
aanual. 

of the functions of th• SPRINTER Ill can · be altered by 
Jumpers on t:he SPRINTER circuit: board. Instructions for 
the SPRINTER confi9uratians are listed at ~the and of this 

•••I• I• INSTALLATION I I I I I I I 

Installation of the SPRINTER III is very simple if you follDN 
these instructions TO TIE LETTER!!! 

< > UNPLUG YOUR CONPUTER ! ! ! ! 

< > You 1d 11 be reaovi ng t:he cov.,.- from your · · Nadel 111 and 
laying it on it:s side next to the ca.put.er. ltake c.,..t.ain the table 
you are using i• large anou9h to hold everything. In addition 11 it. 
is a good idea to lay• blanket or towel underneath your coaputer to 
prevRnt. scratching the cover Nhen you lay it. on tt•'-Side. 
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<> Place the ttodel Ill in front of you an the table in its 
noraal op.,-ating position, with the k•yboar-d facing tOMard you. 

<> NOlol, car•fully tip the coaputer on its back, and 
1e scr-•ws in rec .. •.ct hol .. in the bottoa of the case. 
th• scr-..,.s ar-• of different typ•s and lengthss .. k• 
nec•ssary to ensur-• that you get. the right screws back 
right holes during r~asstNlbly later an. 

r.aove the 
Note that 
-not~ if 
into the 

<> Holding the caaputer by the bottoa half of the case, turn it 
•right side up• again. 

<> U5ing a phillips screwdriver, r-ove the single sc,-..., at the 
top c•nt•r of the back of the case. 

<> Now for the tr-icky part! VERY CAREFULLY lift the case top 
STRAIGHT UP fr-oe the case bottaa. The CRT screen will r-ain in the 
case top. Be VERY CAREFlL not to strike the neck of the CRT against: 
the inside of the case or its support .. t.al, or you .. Y d .. age the 
CRT. Set the case top on its side at the !.tt of the case bot.t.Dfll, 
with the scr~ facinQ tDMard you. Be car-riul not. to strain the 
cables connect:IKt to the vidao board in the case top. 

<> Now exaaine your Nodel Ill fr-oe the rear. If your Nadel III 
has a .. tal shield plate covering the ••in p.c. board, r-ove the 
scr ... s holding it. in place, And r~ve the shield. You aay need to 
depress the a,ull tabs Ntaich fit into holes in the shield plate to 
get the plate off. 

<> Locate your- z-ee aicr-opr-ocessor •chip• at U-77 Cit'• calllKt 
a chip because there is a tiny chip of silicon inside the 
relativlely large platic packages the package itself doesn't 
resetnble a chip, but is about the saae size as a large, thick piece 
of chewing guffl!). Insert a •~•11 flat acr...ctriver, nail file or 
siailar- obj.ct under the z-ee in your- syst-, and carefully pry it 
out of its socket. First. pry one end partly up, then the other, and 
go back and forth until the chip is fr .. froa the socket. Set. the Z
ee chip aside. 

<> Directly belDN the z-ee socket. in your syst.- are the three 
Basic ROl"ls. Thes~ are u5Ual ly .. de of black plastic, but. soae aay 
be aade of a grey or br-DW'I cer-ic with a gold or silv.,. aet:al plate 
attached. If any of your •ROf'l5 have a .et.al top plate, cover it 
with tape to prevent the aetal froa touching the bottoa of the 
SPRINTER board. 

<> On the back of the SPRINTER III are b•o rOMs of pins which 
wi 11 fit into the socket your Z-80 chip occupi.ct. Orient the 
SPRINTER I l I so the Z-aeB chip is at the top of the SPRINTER boar-d, 
with the not.ch at the end of the Z-81JB facing to the right. Place 
the pin• on the back of th• SPRINTER into the openings of the Z-80 
socket on the ttodel Ill, and •wiggle• tha SPRINTER around a little 
unt i 1 you are certain that al 1 of the pins are 1 in.ct up proper 1 y 
( .. ke certain that every SPRINTER pin is in a socket opening>. Once 
you are certain that the pins are linad up, firaly press the pins 



into t:h• aock•t until th•y ar• coapl•t•ly •••ted. 
froa the top of the caaputar to aak• aure 
aislocated. 

Look at: th• pins 
none ar• bent or 

<> On th• •nd of th• RED Nire attached to tha &PRINTER 111 Is a 
... 11 aolderless clip. This clip is d .. igned to allow you to 
connect the SPRINTER Ill to your ttod•l Ill Nithout soldering. The 
clip is installed by slipping it •traight onto one of t:h• pin• of an 
int•orat•d circuit on th• tlodel Ill circuit board Just as you NOUld 
slip a paper clip onto• piece of paper, as ahDNn in fi9ur• 1. Be 
car•ful not to twist the clip•• you push it on, or it .. Y not hold 
tightly Nhen it is installed Cu•• tNeRzars or n.-dl•-nos• pliers if 
possible>. 

<> Refering 
the red Nire 
board. Place 

to fig. 2, push th• •oldarless clip at the end of 
onto pin 1 of lJ-62 on th• ttodel Ill .. in circuit 

a saall pi•c• of tape on or under the wir• to k-.p it 
in plac•. 

<> Referring once again to fig. 2, push the aold...-1-s clip on 
the end of th• white wire onto pin 9 of tJ-6e Cthi• is the VIDEO 
signal used to slON the SPRINTER Ill to nor .. l •p-d during video 
operations.> a I SPECIAL NOTE I I YOU MY BE ABLE TO USE YOUR 
SPRINTER WITH THE NHITE WIRE DISCONNECTED, ESPECIALLY IF YOU ARE 
Rt.N<IING AT LESS THAN S 1'1-tz. YOU NAY WISH TO TRY THE SPRINTER 
WITHOUT TIE WHITE WIRE CON'£CTED, THEN CONNECT IT IF YOU HAYE VIDEO 
PROBLENS. LEAVING THE WHITE WIRE DISCONNECTED ttAY INCREASE THE 
OPERATING SPEED OF YOUR SYSTEJ'I. 

Your SPRINTER III is nDN install.cl! L•t:•• test your ayst:- and 
.. ke aur• •varyt:hino is OK. 

I I a I a a SYSTEN DECKOUT a I I I I a 

First:, aak• sure that t:h...-e are no tools or wir .. touching 
anything inside the case. Plug your tlodel 111 in and turn it on. 
You should be able t:o aper-ate your syst-, including disks and tape, 
Just as you noraally NDUld. If your sy•t- doesn•t: aperat• properly 
at this point, her• are soae possibl• problaas1 

n > The RED wire is either connect ad to the 1rong pin of IJ-62, 
or to the wrong J.C. , or it: is shorting pin 1 Df IJ-l..2 to pin 2 or an 
adjacent trace. 

C2> The whit:• wire is either connectltd t:o the 1rang pin of U-
69, or to the Nrong J.C., or it: is shorting pin 9 of IJ-68 to pin 18 
er to another trac•. 

(3) The pins an t:ha back of tha SPRINTER Ill .. y not be 
properly or fully in.-rt:ad into th• aock•t:, er a pin .. y be bent: 
over and touching another pin. Raaove the SPRINTER Ill and repair 
th• pins, then carMully r-install it. 

(4) J~ t:h• above checks aut correctly, raaave the SPRINTER and 
place your original Z-88 in tt•s socket, t~ test your ca.put:...-. 
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Jf it runs O<. your &PRINTER aay be defective 
pr09ra-ed. Contact your dealer for assistance. 
SPRINTER Ill for testing. 

or iaprape,r-1 y 
or return your 

In either Level II or Disk BASIC• type in and RUN the following 
short prc,vr-• 

19 OUT 95• l 
2e PRINT t£N11IF tE" >IN SOSUB 29 ELSE RUN 

This progrUI will continuously call itself•• a subroutine, 
pushing tt•s return addr .. s into the top of RAN and decreasing 
available -ac::,r-y until available ...ary ts less than IN byt .. , at 
which tiae the whole proc .. s starts over again. Run the test 
progr- at least 15 ainutes. If it crash•• or stops at any tiae, 
you probably have probl .. s Mith slow RAN chips c .. pec:ially if you 
have Radio Shack chips, which are notoriously sl01,ii1 even tf they b•ar 
fast: specs>1 r•ad on to find out Nhat to do, or contact your dealer 
for assistance. 

Ne><t, Nhile still in high spltltd aode (out. 95,1, ,. .. •aber?>, 
hold down the shift: key and pr .. s the •e• k•y to ant.,. the lower 
case aode. Type ••ch character on the keyboard sewwal tiaes and 
observe the scretPn to see if any character(•> produce unexpected 
reault:s. If you have probl-s Nith your k•yboard at high spltltd, you 
will need to raplac• r .. ist:or pack RP-5 (at: the left edge of the 
.. tn circuit board), Nhich is currant:l y an array of nine 3. 3K 
resistors, with a 1K resistor pack (available fraa your dealer or 
HOUES ENGINEERING>. If you can•t or don•t Nant to replace RP-5, 
your dealer can aell you a s • all p.c. board to plug onto your 
keyboard connector Nhich should fix the keyboard probl-. 

,:-inal l Y• boot: up your disk syst- (if you have one> and run 
soae programs. Keep in •ind that the SPRINTER (1) is r ... t to 
nor .. 1 •p•ed Nhenever the RESET ••d tch is pr .. sed (unless you have 
it •hard wired• for hi9h speed>, and C2> reverts to noraal ap .. d for 
appro><i•at.•ly 3 seconds after the re .. t SNit.ch is pr .... d ev.n if it: 
is hard wirad for high sp .. d (to allGM tiae for the operating system 
to boot up; aost ROf'ls and .. ny operating syst .. s won•t boot at high 
ap-• d without extensive aodificat:ion>. Jf you have a word 
processing progr .. , or any other fast .. chin• languaoe progr-, us• 
, t at hi gh speed 1: !'.) det:er-•i n~ if your syste. is wo. king OK. If you 
are havinQ proble•s with •s101,ii1• RA1'1 Ceven RAM rated at 2N naec. can 
look slow to the caaput:er if its 0th.,. specs aren•t right>, th• word 
proc•ssor will probably •dte•, or insert · randoai characters on the 
scr.-n., or randoely change text characters as the screen scrolls. 

If you cannot: v-t your •yst- to run reliably at high ap-.ct, 
you probably have a RAN probl... The ~el III is capable of 
running at high speed IF TIE SYSTEN RAN IS CAPABLE OF Al.NIIING AT 
HIGH SPEED IN THE l'IODEL III. 6aae RAN chips rated at high aplNKls 
hav• characteristics Nhich will not allGM th- to run at their rated 
sp-• d IN THE l'IODEL Ills aany of the RM chips used by Radio Shack 
fall into this cat•gory. &o nDN Nhat do you do? Hara are a couple 
of suggestions1 



c 1 > If your •Y•t- •--•• t.o run 0< soae of th• ti-, but •---• 
to have soae •inor prabl••s, you .. Y be able to acheive reliabl• 
hi9h-•p.ed operation by replacing the first lftK of RAt1 with soae 
•special• RN1 chip• available froa your deal.,- or HDUIES 
ENGINEERING. ThtKe enhanc~ chips hav• pull-up r .. istar• solder~ 
to th• data lines Nhich iaprove the high sp..ct p.,-far .. nce of the 
enhanced chips AND AHY OTHER RAl1 CHIP& INSTALLED IN Tt£ NODEL Ill! 
(Jf •icrocoaput.,.- design.,.-s NC>Uld read the .. nuals publish~ by the 
coaapnies Nho aanufacture the RAt1 chips, they NOUld put th .. e 
resist.ors on th• coaputer•• circuit board in the first place!) 

-or-

(2) If you don•t •ind cutting a trace on your coaputer•s 
circuit board, cut the trace connecting lJ-61 pin 2 to lJ-61 pin 5 an 
the top side of the board (see fig. 2>. THIS TRACE CUT NILL NOT 
AFFECT THE NORNAL OPERATION OF YOUR SYSTEN AT MY SPEED1 it Nill 
only speed up th• ti•ing signals being •ant to the _ _,,..Y chips and 
help high-spettd op.,.-ation. 

(3> As a last resort, you aay have to replace your RAt1 chips. 
If you do so, purchase ON-Y PRINE NEC 1:58 nanosecond chips (upD 416-
3> froa a reputable dealer (such as HOU'IES ENGINEERING or an 
authorized t«lU'IES deal.,-)! Don•t buy •bargain ba..-nt• chips 
regardless of their •peed ratings or their brand na .. (there are 
soae •black •arket• NEC chips around Nhich are no better than 
un .. rked chips). Bargain chips are not worth the lost tiae and 
frustration they cause. 

In rare cases, the RONs .. y be too slDN to run at high speed 
even Nith the SPRINTER•• high-sp..ct anhancaaents. You should suspect 
your RC>Ns if your syst- runs aachine-language prDQra•s (such as 
MCJrd processors or spreadsheets> O< at high spa.cl but has prableas 
with Basic progr-s, .. pecially non-disk Basic. Ne have been able 
to aolve the f..., RON prableas we have s.-n by soldering lK resistors 
froe pinli 1 and 5 to pin 16 of IJ-68. Technically, lJ-68 is an •DJ>en 
coll.ct.or• device; the pull-up resistors designed into the t1odel III 
do not pull up the out.puts of U-68 fast anough for slON RONs. 

After you have your sy•t- running, you .. y Nish t:o verify that 
it: is indeed •sp..c:tinQ up•! Here is• short progr- Nhich you can 
us• to tiae the ope, ating speed of your cc;aput:~1 

18 CLS1PRINT1PRINT 8 •,•~ING ..••••• • 
29 00T 95,8 
38 POKE 16919,e 
4e FDR x-e TO 2888,h NEXT 
58 Tl-PEEKC16919> 
68 00T 95,1 
78 POKE 16919•• 
88 FOR x•• TO 288881NEXT 
98 T2-PEEK(l6919) 
1N S-T1/T2 
118 PRINT·YOUR 6YSTE1' IS RLN-IING •as· TUES NlRPIAL. SPEED· 
12" &OTO 2fJ 
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This progr- u-• the TIPIES function of t:he ttodel Ill to 
-asure t:he ti- required to •xecute a long FOR/NEXT loop. The 
second• portion of t:he TUES variable is set to zero, t:hen a 
FM/NEXT loop is •xecuted. The TINES variable ts r•ad after the 
FOR/NEXT loop is finishad t:o deter• ine the approxi .. te t:i- required 
to •xecut• th• loop. The syst ... is ttt.n switched to ht.oh eplNd, and 
th• proc .. s is ras,.ated. The •slON• ti .. is divided by tM •fast• 
tt .. , and t:he r•sult i• print.ad on t:he scr-n. • 

Because of the ... Y th• TUES function operat .. , this routine 
is not extr ... ly accurat•1 it is not: unusual to - soae periodic 
variation in the nuabw-s printed on the screen, due aostly to 
round off .,-ror and interruption of the TU'IES routine by the 
syst-. &enerally speaking, the fastest ti •- printed on the 
scr.-n is t:he EFFECTIVE increase in operating spe.d (throughput> 
of your systet111 the • icroproc•ssor and other co• pon-,,ts are 
actually runninQ 2.5 ti • es •nor• a1• speed. 

<> Once you have •verythinQ workinQ correctly, lN>LU6 YOUR 
SVST'E". 

<> If your systeai had a shield plate over the circuit board, 
put it on now and replace the screws. The z-ae on the SPRINTER 
board will prevent the shield frOffl fittinQ coapletely flat, but this 
is not a probl .. ; •any ,toctel JJI•s .-re shipped without the shield! 

<> CAREFULLY place the cover/display back on top of the case 
bottaa. 

<> Partially install the single scraw in the back of t:he case, 
but do not tight-,, it yet. 

<> Tip the coaputer onto its back again and install the ten 
scraws your reaoved •arlier. Refer to your notes and aake cw-tain 
you oet th• scr ... s in their corr1tet positions. Tighten dDNn the 
acraws, tip the sy•t- right-ide-up, and tighten the scraw at the 
back of the case. 

<> Congratulations! You are finished! 

8 8 8 I 8 TECHNICAL INF~TJON I 8 I I 8 

11£0RY OF OPERATJON1 

The SPRINTER III can be progr-ed to run at one of eight 
different speeds in each of its two spited aodes. Thus, the SPRINTER 
III could be used in any Z-88 coaputer syst .. Nhich used a clock and 
J/0 sch•- siailar to the TRS-881 f'odel III/Xerox 82e caaput• rs. 

The SPRINTER III consists of five basic sectians1 a port 
addr•ss decoder, a data latch, a progr .... ble divider, an 1/0 
•slDNdDl«l• circuit, and a •wait state• generator. The port addr••• 
dltCoder d• terai nes when an OUT coaaand i • bei nQ executed at part 95 
CSH>. The data latch u..s the signal froa the addr .. s decoder to 
latch the content of dat• line•• The progra-•ble divider uses 
si9nals frDM the data latch and 1/0 alONdDNll circuits to divide the 
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•v•t- clock by a pr.-progr,ssnd nuaber to deriY1t th• CPU clock. 
nw ... it at.at• o.,..,..ator atretchea -•ory acc .. s cycles in the hi9h 
speed aocte to allow the BASIC ROtts and RAf1 to run at sp..cts in 
.xce•• of~. The 1/0 alOMdONn circuit SNitches the &PRINTER to 
noraal speed durinQ disk and cassette read/1rite operations, to 
aaintain full coapatibility Mith exiatino hardNare and aoftMare. 
The alONdown circuit alao forces the SPRINTER into nor .. 1-peed aode 
for appro,ciaately 3 .. conds after the RESET SNitch is pr .. sed, to 
allDN ti- for the ayst- to boot a TRSDOS operatino syst-, Nhich 
can•t •boot -up• at hiQh speed in its atandard confiouration. 

PROGRNtt'IABLE OPTJDNSa 

SPRINTER functions are deterained by the location of Juaper 
trac .. or Nire Juapers soldered to holes in the SPRINTER p.c. board. 
The follDNino infor .. tion is intended to enable you to change the 
•t.andard canfi9uration of the SPRINTER Ill to fit your DNn needs. 
PERFORttJNG THE FOLLOWING STEPS REQUIRES &KILL IN SOLDERING AND DE
SOLDERlt-13 ~IRES FROl1 P.C. BOARDS. IF IN DOUBT ABOUT YOUR ABILITY TO 
SOLDER, PLEASE SEND YOUR SPRINTER TD Y~ DEALER FOR t'IDDIFJCATION. 
DAl'IA6E TO THE SPRINTER AS A RESlLT OF ATTEl'IPTJNG THESE f'IODIFJCATIONS 
JS NOT COYERED UNDER NARRANTY! 

PR08RANP'IING D..00< FREQUENC IESa 

The SPRINTER I I I accepts the 18. 1376 PIHz ayst- clock of the 
TRS-ee via the RED Mir• attached to IJ-62 pin 1 of the TRS~. A 
progr-able dividttr on the SPRINTER Ill board dividtts this syst .. 
clock by an int.ager value and sends the divided signal to the Z-88B 
aicroprocessor on the SPRINTER board. 

The Nadel JJI nor .. lly runs at 2.93 "9UJ that is, it divides 
the US.1376 flHz •Y•t- clock by 5 to obtain its proc .. sor clock • 
The SPRINTER Ill is supplied praor..-.d ta run at 2.83 ttHz in its 
•nor .. 1• sp.-d aode, and Nill SMitch ta this aode Nhen the caaputer 
i • first: turned on, Nh..,evttr the RESET SNi tch i • pressed, or 
Nhttnever an OUT 95, X coaaand i • executed froa BASIC er aachi ne 
languaoe <Nhere Xis any even nuaber froa 8 through 254>. Jf you 
desire to re-praor- the SPRINTER ta run at soae other frequency in 
its •nor .. 1• speed aade, you aay chano• the Juapers in the holes 
next ta U-7 on t.ha p.c. board. R.fer to fioure 3 and tabhP 1 to 
det:er•ine Nhere ta _place Juapers to v•t the speed you d.sire. 

The highlPr speed of the SPRINTER Ill is .. 1ected by sending an 
odd nuaber to port 95 and is also pruor .... ble. The SPRINTER is 
supplied pruor••••d ta divide the syste• clack by 3, Nhich -an• 
t:hat in a Nodel Ill coaputer, the SPRINTER Ill operates at about 3.4 
f9,lz, about• r.sx increase over nor .. 1 speed. If you Nish to atteapt 
operation at S NHz, you aust change the Juapers in the .. t: of holes 
na,ct to th• thr .. r .. istcrs bet...,.. U-5 and U-3 on the SPRINTER p.c. 
board. R.fer to figure 3 and table 1 ta deteraine Nhere to put the 
Juap•r• to o•t the •speed• you N&nt. 

~ SPEED SWITD41N61 

It aay be inconvanient or undesireable to switch the SPRINTER 
Ill to hioh speed using soft..are ca•• ands. R.fer to fig. 3 and find 
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tND points labelad •hiOh sp..a -lect•. By connacttno a Nir• 
b•tween t.hese points on the &PRINTER board, the &PRINTER Nill be 
forced into hi9h sp..-d aode at all tiaes. This apt.ton .. JU. NOT 
d.-feat the auto slow-down and auto-tiaeout f•aturas Df the &PAINTER 
111, th .. e features have sep.,-ate controlltno Juap.,-s. If you Nish 
to .. tee the ap .. d .. 1.ction awitchm>le. aiaply u- an &PST ..,itch tn 
place of the Nire. A taogle or slide SNitch will force the SPRINTER 
into hioh spa.d and will not allow the aoftware ca•• and OUT 9:5•• to 
switch the SPRINTER to nor .. 1 sp.-d when the switch is clos.ct. 
LJ5ing a push button switch (or returning the slide or toggle switch 
to it.•s open position aft.er switching to hiOh spa.ct> Nill allDN 
softNare control of the &PRINTER•• spltad. 

The &PRINTER will also allow e>eternal SNitching to low spaed, 
although you aust not apply a signal to the low sp-.c:I select point 
at the sa•e tiae you apply• signal to the high spw.d .. 1act point 
or the sp.ed selection will be unpredictable (for once, soaething 
that .. ke5 .-nae!>. Directly underneath R-6 on the SPRINTER board 
are tNO holes connect.ct by• thin trace, .. rk•d •1DN spltad s•lect• 
in fig. 3. Cut the trace connacting these hol .. , and install a Nir• 
in the hole which connects to U-4 pin 1. Yl!Jt.lr switch aust: be wir.cl 
so that. it places• logic 8 (ground> on pin 1 of lJ-4 when you wish 
to switch to the lONer prograMfled spwed. THIS LUE ..UST BE PU t ED 
HIGH AT ALL OTHER TINES OR YOU .. ILL NOT BE ABLE TO SWITCH Tl£ 
SPRINTER TO HI&H SPEED! NOTE1 After cutting this trace, the 
SPRINTER does NOT revert. to noraal speed when the RESET SNitch is 
pr•s•ed, nor is the SPRINTER r•set to nar .. 1 spaed when the syst
i• first turn.ct on unl••• the added control line oa.s low t:o r ... t 
the SPRINTER. 

DEFEATING AUTOl'IATJC SLOWDOWN DURIN3 1/01 

Jn it•s initial configuration, the SPRINTER ... itches to 
•nor•al • speed Nhenever it sen5eS an J/0 operation in proc .. s. 
Thus, all disk and cassette operations, as well as RS-232 and any 
at.her part-ba•ed 1/0 operation, wil 1 taaporari 1 y force the SPRINTER 
t:o nor-aal sp.,.(I. In addition, the SPRINTER teaporarily ... itches to 
nor .. 1 speed whenever the video display is addressed, to prevent: 
syst:etn crashes caused by the paculiar video •.,.it• circuitry used in 
the ltodel Ill. 

Jf you wish to use a• double density disks, you aust pr•vent 
the SPRINTER -froa SNitching to naraal sp-.cl during disk J/0 
operat:ions. Thi• 4MIY be accoaplished in t:NO ways, 

<t>lf you wish to defeat th• auto slowdown only during certain 
operations, but wish to ret•in the aut:o slONcfown during ot:h...-s, you 
can do so by providing• logic •1• (+5 volt> signal to the auto 
d.-feat terainal on the SPRINTER board.. Thi• signal should go to 
1 DV i c • 1 • ONLY during those ti-• when you Ni sh t:o def•at the auto 
alGNdDNn -feature of the SPRINTER, it "'-JST go to a logic••• (<8.8 
volt> Nhen you wish the auto slowdown feature to be active. Jn 
addition, you Nill probably nettd to per-fora• simple aodification to 
your ltodel Ill Nhich Nill eliainate the generation of long IIMJT 
signals during video aparations. This Nill cause your display to 
flick.,.. slightly during •>etensivw vid.a operations such as 
scrolling. This -flick.,-ing is not abJactionm>l•.. As a result: of 
.. ktno this aodification, your sy•t- will run• little faster-the 
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SPRINTER Nill not n.-d to alaw cloNrl for vid.a ace•••! 
Referrin9 to th• ach ... tic and flo. 3, you Nill find tNO points 

labeled •auto d•f•at•. On the bottm1 of the SPRINTER board, th .. e 
tND points are connected by a thin trace. Cut the trace connacttno 
the tND auto d•f••t points. Cann•ct th• Nir• controllno auto def•at 
to auto def•at pad e1 Crafer to fto. 3>. Raaeaber, thta atonal aust 
b• hiQh to def•at autoaatic alONdown durino all 1/0 operations, and 
lDN to anabl• autaaatic slDNdDNn. 

Jf you add auto slDNdDNn d•f•at to your SPRINTER, then discov•r 
that your ayst- crash•• durino video operations Nhan In hiQh apa.d, 
you will n .. d to aodify your Nod•l Ill by cuttino th• trace 
cann•cted to U-16 pin 6, and addin9 a Juaper b•t....-n U-17 pin 2 and 
pin 13. You NDn•t naed the Nhite &PRINTER Nir• if you --k• this 
aodification. 

' C2> If you Nish to per-aan9ntly disable autoaatic alowdONn 
during all J/0 operations, aiaply raaova diode 03 froa the &PRINTER 
board. This will not affect the vidao slDNdOMn capability of the 
SPRINTERS you do not need to aak• th• vidao aodification -.ntioned 
in (1), above. Kaep in aind that the SPRINTER Nill NOT 
autoaatically slDN dONn for disk, cassette or RS-232 operations you 
will probably need to •patch• softwar• u .. d Nith the disk or RS-232 
syst••s to use thelt with hioh apeed 1/0. We do not: kn01o1 h01o1 the 
cassette syst.- will fw,ction at hi9h speed, but. if you are very 
lucky, you .. Y b• able ta o•t: 39N baud operation of your cass•t:t:e 
syst-! 0on•t: be t00 disappointed if you can•t, thoughs it: Nas 
never .. ant. to be run that. fast.! 

AUTOPIAT JC SL~ ON RESET 1 

In its standard configuration, the &PRINTER will awit:ch t:o 
naraal speed Nh-,•ver t:h• RESET switch is pressed. If you have the 
SPRINTER hard Nired for high speed operation, it: Nill Juap back t:o 
hiQh speed as soon as the r ... t SNitch ts r•l•ased. This ts a 
probl- for TRSDOS and saae ot:her disk operat:in9 •Y•t:-ss th• boot
up routines ar• l00kin9 for a syst- runnino at: 2.83 NHz! 

To allDN th• disk operating syst:- tiae t:o raad the boot sectcr 
and •v•t: started•, th• &PRINTER t:eaporarily SNit.ch .. to nar .. 1 apaad 
far about 3 seconds AFTER the RESET SNitch is pr .. sect, aV9" if it is 
hard Nired for hi9h speed as-ration. If you ara t:ryin9 to boot-up 
froa B inch DD disks or a hard disk, you .. y Nant the SPRINTER to 90 
ri9ht to high speed Nith no delay. Referring to fig. 3, you will 
find tNo pads labeled •r ... t slDNdown tiaaout•. To defaat r .. et: 
slDNdown tiaeout:, siaply cut: t:he t.race connectin9 t:hese t:wo pads and 
inst.all a resist.or at: t:h• location lab•led R12 in fi9. 3 (Just. about. 
any value> tK Nill ..arkJ 4.7K is a QDDd choic•.> 

IMIT STATES1 

Nhat is a ... 11: st.ate? Technically, a ... it. at.ate as iapl--.ntad 
in t:he SPRINTER III is an mct:ra tN ns of ti- added t:o the 
beginning of avary - • ary cycl• initiated by th• z-ee 
aicroprocassor. In siaplar t:er .. , a Nait st.at.• is a ... Y of .. king 
t:he caaputer ... 1t a lit.t:1• axtra t:iae Nhanaver it tries to u•• t:ha 
RAN er ROl1 in t.h• ayst-. Thus, t:h• .. .,,.V davtc .. int.he •v•t.-
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will be op•rat•d at a apRtPd which ta within th•ir ap•rattng liaita, 
Nhile the •icroproc•s•or ts alluw.d to •x•cut• inatructions at a 
highttr ap .. d. The use of ... it stat•• reuc•• the aperating •P••d of 
the ayst••• but without ••it atat-., th• Mod•l Ill NOUld r~uir• 
•xt•nsiv• aodificatian to run at high ap.-d. 

hcaus• the -.oct•l 111 will not run at high ap.-d Nithout ... it 
stat••• th• Nait function is NOT pravr .... bl•. If you Niah to 
att.-pt high sp.-d aperation Nithout ... it stat-., you will n-.d to 
aodify your coaputer and your SPRINTER. Refer to the ach ... ttcs for 
t•chnical infor .. tion-and good luck! We have not found a r•liable 
... Y to do thiss we do not r.ccoaend aperating the SPRINTER Ill at 
5.1 ttHz without wait states. 

t t tat t t t WARRANTY at t t t t t t 

HOLNES ENGJNERJNG guarant .. s the SPRINTER Ill to be fr- froa 
def•ctti in aatertal and NDf"'k .. nship for a period of ninety days fro,n 
date of purchase under nor .. 1 use and operation. This ... rranty doas 
not include th• cost of any inconvenience, liability loas or da .. ge 
to the custoa@r er any other party caus.c:t or- •lleged to be causlKI by 
installation or failure of the SPRINTER III, nor doas it cover 
da•age caused by •isuse, abuse or alteration. Ret.urnlKI SPRINTER III 
bDArds 9".Jst be returned pre-paid to the place of purchase, to be 
r~aired or r~laclKI at t«lLt£6 option at no charge within the 
..arranty period. There are no other warranties grant.ct, expressed 
or implied. 

If you are not satisfied with your SPRINTER Ill for any reason, 
you ••Y return it. IN ORIGINAL CONDITION (postage pre-paid> within 30 
days frDnl date of purchase for a refund of your original purchase 
price (shipping not. included>. This offer is void if your SPRINTER 
III h•• been aodified or daaaged in any way! Please attach a short 
note explaining why you are returning the SPRINTER Ill. 

11 



FIG. 2 

CLOCI( CLOCK 
DIVISION Fl<EQ . • 

RATIO .10,1'16,n 

2 5 .17 MHz. 

3 3.38 MH1 

• 2. 53 MHz 

s 2.03 t,U4z 

FIG. J 

ltEO WIRE I 

I 
U64-

r-------- --------- - -, 

I ~ : U77 
Z-80 

-------------.....J :~INTtf:. 
8vAAD 

.Low• ~P~E D: • Hl6!i• $PLCD; 

A B C 

1 1 1 

0 1 1 

1 0 1 

¢ 0 1 

D E 

1 1 

0 1 

1 0 

¢ (lJ 

F 

1 

1 

1 

1 

0 = po,nt ·•· 
,"n fi9 J 



AUTO 
DE/:£141 

. H1e;1r 

S P'IE 0 
:11MPG (~ 

SPRINTER III 
component location and 

jumper options 

, · <l .;:,s tor ooc IC 

(()9) 

OJ ~I....___ _uL ___,J9•;1 - _uz. ____.9 
DJ CZ R.~ 

-c=J-
-c:::J- ·-- - - - e EITRA ..-----+- 111(:,H 

IJl. 

U5 9 

•• SPEEO 
.J:LiC r 

____ u_"-___ 9.... • ---- LOW 

9 ~,, ----c=J---

sP~!D 
SEL;C T 

' , 1'E5E r 
::. t.OW·DCWN 

T1Mt!Ot1r 

c s ( ~ 

~U7 ___,~ Cf DI..__ _utJ __.3 
•' .~ ... 

•• •• I' ••••• • 

figure -3-



AUTO 
Dc~EAT 

.:, 

SPRINTER III 
component location and 

jumper options 

-0-
I , ·" $1,tor pac i 

((J9) 

o, ol _ _ ul. _9n;1 _ _ uz ___ 3 
Jt ~s 

- • flTVI ,.,----~-Ul6H 

"Hl u H• 

S F~EO 
.'LJMPE "-~ 

• 

us 9 I 

•• s,EEO 
,j:L~C r 

____ u_'-___ 9... • --- LOW 

Uo 9 
~// --c==}-

Si'C!I> 
SELECT 

' , /\E :)Er 

5- L. OW ·iX, 'r'IN 
T1/\lt!OtJr 

c s ( ( 

I ____ u, _9 "01 _ _ utJ ---J3 

ORCH-90 Modification 

1) lift Banded End of D3 off Board 

•' •' .. . , ., ,, 
••••• 

• 
· Lew· · s~•" 

~M,.C~~ 

2) Replace D2 Diode and leave Banded End of D2 off Board 
3) Wire from raised (banded) end of D3 to Pin 11 of U40 on Computer Motherboard 
4) Yire from raised (banded) end of D2 to Pin 11 of 041 on Computer Motherboard 
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SPilINTEll III 
component location and 

jumper options 

-0-
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-c:::> 
-c::::J- ··-- - - • IIT'lA 
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Sv,..i.tch for HS/LS Hardware Select 

1) Cut trace under holes of R6 (,ight-center side of board) 

2) Jump Pin 1 of U6 to Pin 26 of 40 Pin Socket m1der 
Sprinter Board 

---------,.•------------------- 3) Wire a Center-Off-SPDT as follows : 

· Lcw· ·s~•" 
..J&JM,.C#ll~ 

flgure -3-

...................... 
I I 
I I 
I I 
I I 
I I 

Left Right Upper 

~ Hole Hole 

cl of of 
HS HS HS 
Select Select Select 

4) Cut THIN n·ace between U39 and U4 (there is one wide 
,md one th.in) 




