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HOLMES ENGINEERING
5175 Green Pine Drive Murray, Utah 84107
(801) 261-5652

SPRINTER ™
Installation and operating instructions

Introduction:

Congratulations! VYou have purchased the best, easiest to install speed-up product on the market today! Please take your
tise in reading the following instructions, and when you install your SPRINTER in your computer. If you follow the instructions
T0 THE LETTER, you should have your SPRINTER “"up and rumning® in less than an hour. If you decide to skip through the
instructions, or rush through the installation, we wish you good luck--you will need it!!!

The photographs which show how to install the SPRINTER are qrouped together at the end of this manval. Please remove
thee froa the sanual and refer to thea often.

PART ONE : OPENING YOUR_TRS-88

Unplug the power, cassette, video and expansion connectors from your keyboard unit.

The TRS-88 keyboard unit is held together by six screws. Turn the keyboard unit over (so the keys are face down} and
resove the six screws with a phillips screwdriver. Note where the longer screws go so you can put thes back correctly.

Hold the keyboard case together and turn it right side up. Resove the top of the case and set it aside.

The TRS-88 contains two large circuit boards, the keyboard and the main logic board, connected together by a white
28-conductor ribbon cable. THIS CABLE IS FRABILE AND SHOULD NOT BE TMISTED OR SUBJECTED 70 STRESS! Carefully lift the two boards
out of the case bottoa and lay them on a soft towel. Set the case aside.

Spread the two circuit boards out an the towel (see photo 1). Several white cpacers will fall out from between the two
boards; save these for later.

PART TWO = INSTALLING THE SPRINTER

In the nest step, you will be handling a static-sensitive cosponent. PLEASE follow the instructions exactly as outlined
to avoid static damage to your I-88 microprocessor!

If you don’t have an IC removal tool (who does?), obtain 3 saall screwdriver or similar #lat-bladed object. IMPDATANT :
TOUCH THE TRS-86 CIRCUIT BOARD WITH ONE HAND WHILE PERFORMING THE NEXT STEP WITH THE OTHER HAND! Insert the screwdriver under one
end of I-48 and pry it up slightly. Now insert the screwdriver under the other end of I-48 and pry it up. Repeat the process
until 7-46 is lifted out of its socket, .

1 you have purchased a I-88A or I-88B microprocessor to use with your SPRINTER, place the 1-88 you just resoved fros the
socket in some type of low-static material (aluminum foil works well) and set it aside. Place the I-88 you are going to use in
the pantv enrket on tha SPRINTER board, Make sure that nin one and the notch 2t the end of the 7-88 are at the sane end as the
paint mark on the SFRINTER socket! o

Bend capacitor CS7 (next to S2, the RESET switch) down flat against the circuit board. Be careful not to twist C37 as
vou bend it or you will short the leads together. Bend C23, C38, C47 and CSé down against the board.

The SPRIKTER has 48 small pins attached to it which allow it to be plugged into the socket at I-48. Set the SPEIATER
pins on sccket 1-48, so the notch in one corner of the SPRINTER board clears the reset switch. {If you have an INTERNAL NEMORY
chipped before 12/81, you may need to tris or file off the portion which says HOLMES ENGINEERING SLC UTAH USA where it interferes
with the SPRINTER.,) The 1-88 should now be facing the sase direction as it was before you resoved it from its socket. Now look
between the SPRINTER and TRS-88 main board {a flashlight aay help), and aake sure that the SPRINTER pins are in their correct
places in socket 71-48. Check both ends of I-48. ,

¥hen you are satisfied that the pins are properly lined up, place one hand on the back side of the TRS-82 board directly
under socket I-48, and use the other hand to press the SPRIKTER into the socket; it is a tight fit, so press hard' The black
practic on the pine chould be touching the socket when the SPRINTER is properly inctalled.

You are now ready to attach the four SPRINTER wirec to the TRS-B8 circuit board. You say solder these if you do not wish
to use the solderless connectors we provide, but please cut the connectors off and strip the wires if you decide to solder thes.

A strip of double-sided tape is provided for you to use to anchor the solderless clips to the TRS-B# circuit board after
they are connected. Cut the tape into four squares. Stick one of the squares hetween R4B and 139 on the TRS-8f circuit board
isee photo 3). Stick the second square next to pin B of IS4 (see photo 2}, Stick the third square between I41 and the hole next
to it (don't cover the hole with the tape') (see photo 4), Stick the fourth square hetween 756 and I41, on top of resistors
R52-RS6 (see photo 4),
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how connect the FLUE SFEIRTEF wirg to pun B of D04 tzee photo 2). Fuch the clip onto the IC pin, just ac vou would push

zrer clip onto 2 prece of paper (see fig. 1), FReecve the paper fros the tape cquare you placed next teo 754 and ctich the BLUE
g cowr into the tape sp 1t ic secure,

Nert, connect the RED SPRIKTEF wire to R4B, at the end closest to the hele in the circuit board (see photo 3). Press the
TIL owire into the double-sided tape st it is serure.

Connect the ORANBE SPRIKTER «ire te pin 1 of 156 on the TRS-BF circuit board (see photo 4). Frese the DRANGE wire into
“ne doubie-cidecd tape so the connector g secure. :

Finally, connect the YELLOK SPRIKTER wire to pin 1 of 141 on the TRG-BB circuit board {see photo 4). ]t doesn’t satter
£ thre connertor alsp touches pin 2 of I41; pins | ang 2 are connected together. This wire must clear the hole close to 741 the
cgleeriess clip ic formed at an anple te allow you to attach it to 741 and clear the hole in the TRS-BE circuit board. Stick the
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2. L0W wire to the double-sided tape st it cleare the hole in the circuit board.
Kow run the YELLOK and DRAKGE wirec between the twn rows of IC’s on the TRS-Bf circuit board so they will be out of your
~zy when you are ready to close the case,

PART_THREE : TESTING THE SPRINTER

Looi unoer vour TRES-BF eain circuit board and see 11 any wires which say be present there have been forced onte the sharp
r. the back of the board, Lift the wiree away fros the board to aveid ppseible shorted connectione,

{onnzct the power cord to your TRE-BE; sake cure you plug it intc the jack closest to the power switch! Kow connect the
vites rote b tne genter lack on your cosputer,

Turr or the power. ¥ you don’t IMMEDIATELY get the MEMORY SIZE? (or NEM SIZE?) proept, TURN YDUR SYSTEX OFF! Double

-heck evervthing and oo to the TROUBLESHOOTING section of thiz sanual, I+ you do get the correct proept, you are ready for the

ni0 kogent!
Press EKTER in recponse to the HEMORY SIZE? prospt. You should get the usuzl response fros ypur systes, Dnce vou are in

1 BASIC, enter the comeand DUT 254,B. Your syster should respond with READY. WNext, enter the command OUT 254,68, 14 vour

ie still running Ok, oo to the OPERATING INSTRUCTIDNS section and start trying out all the “speeds” available with the
TEF 1 your eystes Nl]l not run at all ecpeeds listed, go to the TRDUBLESHODTING or HIGH SPEED MODIFICATION® section of this
i
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{ince you have done whatever ic neceesary to pet vour systes to run at the speed you desire, ypu are ready to try out the
crinter portion of vour SPRIKTEE. 14 you are sating your own printer cable, refer to the TECHNICAL SPECIFICATIONS sectipn of the
wahugl, #nd prepare your printer cable. For west of the cosson printers, such as the MY-BE, if you make sure you sztch pin 1 of
<he SPRIKTEE conmector with pin 1 of your printer comnector, the remaining connections chould be correct,

Testing printer operation is very sisple. Just connect the printer cable to the SPRIKTEF (make sure you get pin | of the
zonnector in the right place!}, turn on the printer, and LPRINT or LLIST soeething according to the rulec specified in the LEVEL
i1 BRSIC sanual or your printer manual, )

14 both the spe2d-up and printer functionz operate correctly, you are ready tc put your TRS-BE back together!

PART FDUR : RE-ASSEMBLING YOUR COMPUTER

Al1 TRS-B#'c are not created equel! There are variations in both electricel and mechanical characteristice froe one
TRE-BE to the next. Some TRS-BE'c will easily oo back together with the SPRINTER installed, ‘while others uay require that a ssall

mortion of the cese be cut away.

Evemins the hottoe hald of vour TRE-BE case. You will notice that there is an unused “post® forsed in the case bottoe
which pressec or J4F when the case ic¢ tlosed. This *post” serves no function and can cause the sain TRS-Bf board to bend, There
¢ no hare in this, but you say wish to tris away this unused “post® so it .does not push apainst the SPRIKTER.

11 you have a SPRIKTER with 2 printer port, you say wish to cut the thin strip of plastic on the top helf of the case,
-unning across the expansion opening, Or, you say wish to just file this down & littie so the SPRIKTEF board will be *claeped”

euween this strip of plastic and the case bottox. These eodificatione say once again prevent the sain TR5-BE board troe beipg
ent when the case is closed.

Once vou have decided what to doc about the above mentioned case modifications, disconnect all cables fror your computer,
=zld the tex boards back together just ac they were when you removed thes +{ros the case, and place them in the case bottos.
ZEXENBER NDT TO STRRIN THE WHITE RIBBON COWNECTOR! MHake sure the SPRIKTER wirec are out of the way so they don’t get pinched or
broken,

Carefully 1ift the keyboard up and work the sain board down over the posts in the case bottoe, It is usually easier to
2ot the foerd over the teller peste firct, then over the ssaller pests,

Place the white spacers over the posts st they are between the main bpard and the keyboard. 14 you can’t resember
zxectiy where they went, place ther in pocitions which best support the kevboard.

Flace the keyboard on the poste. Flace the case top over the keyboard, being careful to get the power-on LED properly
ineerted ir the hole in the case top, Turn the keyboard wunit over and install the six screwc which hold the case together. 14
vsu heve foroptten where they go, place the shortest screws closest to the tront of the keyboard, the longest screws in the back,

anf the reszining screws an the middle holes.

tou're fanished! VYou chould now connect vour entire systee, including an expanzion interdace and peripheralc you say
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use. Kun any teste you say have to detersine if there are any problems, or you say run this sisple test ac 2 general cystes
checkout:

16 PRINT MEM::IF MEM <166 THEN RUN ELSE GOSUB 19

This one-line test continually calls itself as a subroutine with no return, decreasing sesory size by 35 bytes every time the line
executes. WKhen memory cize is less than 188 bytes, line 18 ctartc over again to aveid an OM ERROR. If your TRE-8@ ic functioning
properly, the mesory size will continuoucly print on the screen. If you have any probless, your systes will usually "freeze up®
or print unesual nusbers or characters on the screen. Run the test at all speeds.

Well, you did it! It wasn’t so bad, was it?

* * HIGH-—SPEED MODIFICATIONS %X X

There are literally hundreds of different TRS-88’s! We have tested the SPRIKTER on aany known sarginal systees, and in
all cases we were able to sake the systmes run at 5.3 MHz with wait states. We did thic by using a I-88B proceszsor, and by
perforeing the following simple =medificatione:

(1) Locate I-49 on the TRS5-88 main board, This is a 74LS74 I.C. Referring to photo A, locate the trace which connects
to pin 5 of I-69 and *loops” out under a resistor.

(2) Using a charp knife, cut the trace connecting to pin 5 of I-69. There is a similar trace next to the one connecting
to pin §; eake sure you don’t cut it instead!

(3) Because the 74LS74 has internal pull-up resistors, it is not necessary to connect the 74LS74 input to anything; it
can be left unconnected. This is in contrast to norsal practice for TTL gates, which do not have internal pull-up resistors.
However, if you are good at coldering, you may wish to add a wire from pin I3 to pin 12 of I-69, so you won't lay awake at night
worrying about a “floating” node.

{4) If you have a *8" vercion board (identified by the nueber 17888496 etched on the back of the board), and you have the
2-chip ROM set, you will probably need to add 1k 1/4 watt resistors at R-61 and R-4B. You can either “tack® the 1K resistors to
R-61 and R-68, or replace R-61 and R-48 with 1K resistors. Without these resistors, your ROM’s will “turn off" too slow to run at
high speed. (If you can’t solder the resistors in, contact us and we will furnish you with "solderless' resistors using the sase
solderless clips we use on the wires,)

{5) NOTE:1IT IS NOT NECESSARY TO COMPLETE THIS STEP UNLESS YOU ARE HAVING PROBLEMS RUNNING AT HIBH SPEED. The TRS-84 RAM

- an&ROM chipe have their ocutputs tied together. In some cases, the ROM's can *load" the RAM outputs and cause poor perforaance,
especially at high speeds. Systea performeance can be enhaiced by soldering a 1K 1/4 watt resistor froa pin 14 to pin 9 of each
RAM chip (I-13 through 1-28) on the hack side of the p.c. board. You will need 600D soldering skills to do thisy make sure you
rescve te RAM chips froe their sockets before doing any soldering. In addition, it say help to add a IK resistor from pins
3.4,5,6,7,16,11,12,and 13 of any RAM chip to +5 volts (pin 9}y for exaeple, one resistor from I-13 pin 3 to pin 9, the next fros
I-14 pin 4 to pin 9, and so on. This reduces the negative ‘“undershoot® at the RAM address inputs (caused by the use of 74LS137
suitiplexer chips in the TRS-B#,) NONE OF THESE MODIFICATIONS WILL AFFECT THE NORXAL OPERATION OF YOUR TRS-88.

* X OFERATING INSTRUCTIONS X X

Operating Characteristics

The SFRIKTEZ zilows you to select one of sixteen speed options via a software coseand. Like most cpeed-up "mods*, the
SPRINTER is controlled by sending a nuzber to output port 254, For exasple, the cossand OUT 254,35 issued fros BASIC will cause
the SPRINTER to doubie the clock cpeed of the TRS-88. The speed options are listed in Table 1.

The SPRIKTER will add one "walt state* to every wmemory cycle if the ‘*wait® function is activated. This will allow
virtually all TRS-88'c to run at 5.3 Hz if a 1-B8B aicroprocessor is installed and proper sodifications are sade to the TRS-82
aesory circuits. The net systee *speed® at 5.3 MHz with wait states ic approximately 2.7 times *norsal speed’. This 164 *loss®
in systes throughput is due to the extra clock cycle which the wait state adds to every memory access. Without the wait states
you would not be able to run at 5.3 MHz at all unless you added an expensive TTL delay line, and even then you may have probless.
The wait state ‘unction 1g controlled by data bit DI when the cosmand is sent to output port 254, 1 D3 is "', the wait ctate
circult i activated and a wait state is added to EVERY sesory access regardless of the clock speed, If D3 is 8%, the wait state
circult is turned aff. Even the sost sarginal TRS-B# should be able to run at I.55 MHz with wait states added.

What Zoes s 'walt state” do? Sisply put, it adde a2 little tise to the eepory access cycle. Thie alloms scre tise for

memary to recpond to & read or write cossand without requiring the CPU to run at a slower speed. It is the eguivaient of having a
fast ciock tor the CPU and a "clower® clock for the rest of the coaputer!

The SPRIKTER | also provides s standard Centronics compatibie parallel printer port (not present on the SPRINTZZ IL), It
15 exactly like the paralle!l printer ?ﬁrt available on the expansion interface, and is directly usable with the popular printers
an the market todav such ac the MX-8f and others, Ne use a <pecial connector on the SPRINTER instead of a standard edqe
tonnector, so it won't intsrfere with uce of the TRS-84 expancion connector. Astute observerc will notice that the 3PZIKTER uses
the same printer connector as the TRS-86 Model [ uyees' The Model Il cable will work with the SPRINTER, though at $3%.95 1t 15 a
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r:t e pentive. It wou w1ER o use & standarc printer cable, you can ettsch the SPRINTEF conmector & few snzhes ebove the er.eting
pdge t2C connector, habe certain vou get pin | of the connector on line § of the cable. Some catiec are put topether without
regerd tor the rvebere earied on the connectore (?), o be cereful.  NOTE: The SPRIKTE® doec not ewitch to norsz] speed dor
printer operation,

khen tnhe TRS-BE ic turred on, and whenever the I-BB 15 given & RESET comsand (thiec it cystee reset, NOT the NX] cianal
generzted by the reset switch at the back of the kevboard unit), the SPRINTER is also reset to *normal® (1.77 KHz) clock cpeed,
The RESET switch by the expancion connector will NDT switch the SPRINTER to normal speed when pressed. Whenever the cassette
relay driver iz activated, the SPRINTEF is forced to run at nors2] speed only durinp the tiee the cessette is on, This allows
noreal ceceette Joad and save operationc without the need to switch to norsal speed first. This feature is especially useful when
uzing sachine language editor/asseeblers which will not allox you to issue & software cossand to switch the SPRIKTER to noreal
cpeed. Whenever the dish controller ic addrezsed, the SPRIKTER smitches te norsal speed to allow norsal TR5-Bf disk access (this
<ezture ic defeatable for use with B" double density systeesi,

Command _Table

Shown belor it a tabie of the software coesands which tell the SPRINTER which clock speed to send to the TRE-BE. Thece
cozgande are icsued fror BASIC. though eachine language tomsands which sent the correct date to PORT 254 work just zc well, Al)
sreguenciec are approxisate; the exact frequency in each case it an integer sub-sultiple of the 1#.6445 MH: TRS-BF svetes clock,
chteined by eultyplying 18,0445 MHr by the CLOCK DIVISIOK RATID listed in the table. The coluen marked ¥ SPEED CHANBE pives the
gxount of increzse {+) or decrezse (=) in clock frequency cokpared to the 1,77 MHz “norszl® clock speed of the TRE-BE. The coiukn

£:7iE0 Wnis DTATE Indicstes whether or not that comsand will edd & wait ctate to every mesory access.
COMMAND CLOCK CLOCK WAIT Z
DIVISION FREQUENCY STATE? SPEED
RATIO - CHANGE
OuUT 254,08 176 1.77 MHz ND a7
DUT 254,1 1/7 1.32 MHz NO —14%
OuUT 254,2 1/8 1.33 MHz NO —-25%
OuT 254,73 1/9 1.19 MH=z NO ~-33%
QuUT 254, 4% 172 S5.32 MHz NO +2687%
OUT 254,95 1/73 3.355 MHz NO +183%
OUT 254,6 1/4 2.656 MH=z NO +S0L
ouUT 254,7 1/5 2.13 MHz- ND +23%
ouT 254,8 176 1.77 MHz YES (YA
ouT 254,9 1/7 1.52 MHz YES -14%
OUT 254,18 1/8 1.33 MHz " YES -25%
OuUT 254,11 1/9 1.19 MHz YES —-33%
ouT 254,12 172 S5.32 MHz YES +2007.
ouT 254,13 1/3 3.55 MHz YES +1Ga%
OUT 254,14 174 Z2.66 MHz YES +587%
OUT 254,15 1/3 2.13 MHz ‘ "YES +23%

1 The DUT 254,4 coeeand will usually cause an uneodified TR5-BB to ‘*crash® because the RAK and RDX in the systes cannot
respong toc the CPU running at 5.3 MRz, It is provided for those who wish to extensively aodify their TR5-BE.

* X ¥ TROUEBLESHOOTIRNG X X X

. S—— — — S — — — — — —— — —— ——" {—— —

This section describes coeeon problees and solutions., 14 your systes has & probles which can’t be solved using the-
inforeation in thic section, contact your dealer or HOLMES ENSINEERING for assistance,
Each sveptor is identified by the syebol:3X3¥1. Possible cavses and solutions follow the syaptoe stateent.

11410 SCREEN 15 BLANK; LED DN KEVBOARD NOT LIT. VYou say have the I-BP installed backwards in the socket, 14 you removed the RAK
thips ¢roe their sockets, vou say have instzlled one backwards, ¢ power supply is shorted or overloaded,

73388 SCREEK FILLS WITH *GARBABE® AND KON'T RESET. You &sy not be oetting & clock signal to the CPU. Check the ORANBE wire tno
make sure it ic properly connected to Z-56 pin 1. Make sure the pinc on the SPRIKTER are properly inserted in the socket at I-

11881 MEMDRY SiZE ior MEM SIIE} FLASHES ON THE SCREEN, OR DISPLAY SCROLLS ERROR MESSAGES, OR RANDDM CHARACTERS APPEAR AFTER MEXORY
SiZE. SOKZ KEYS KAY HOT FUNCTIDN, One or eore connections broken in the flat white cable connecting the keyboard to the sain
tcard, Fing the broken connections with an ohe-meter ang brigdoe thee with stranded wires, or send your keyboard to HOLMES
ENBINEERINE for repair. '




TECHNICAL INFORMAT ION

Printer connection

The SPRINTER I provides a Centronics coapatible parallel printer port at address J7EBH, which operates exactly like the
port on an expansion interface. The connector pins on the SPRINTER board are nusbered fros | to J4, corresponding to conductors 1
to 34 of the printer cable, and wired exactly like pins ! to 34 of the expansion interface., SOME PRINTER CONNECTORS ARE KOT
NUMBERED THIS WAY! If you are using a standard "DB" type printer connector {such as the MX-88 uses), the nusbers molded on the DB
connector MAY NOT satch the nuabers on the SPRINTER pins, though the connections will be correct if you aatch pin ! on the
connectors with line ! on the cable, and criap the connectors on. If you are using a “special® printer connector, here is the
SPRINTER | pinout:

pin 1 = DATA STROBE pin 13 = DATA & pin 25 = UNIT SELECT
pin 2 = GND pin 14 = GND pin 26 = N/C
pin 3 = DATA 1 pin 1S5S = DATA 7 pin 27 = GND
pin 4 = BGND pin 16 = GND pin 28 = FAULT
pin & = DATA 2 pin 17 = DATA 8 pin 29 = N/C
pin 6 = GND pin 18 = GND pin 38 = N/C
pin 7 = DATA 3 pin 19 = N/C pin 31 = GHND
pin 8 = GND pin 24 = GND pin 32 = N/C
pin 9 = DATA 4 pin 21 = BUSY pin 33 = GND
pin 16 = GND pin 22 = BND pin 34 = GND
pin 11 = DATA O pin 23 = 0OUT OF PAPER

pin 12 = GND pin 24 = GND

Modifications

These eodifications are sugoested only for those who are skilled at coldering and working with hardware. Perforaing any
thece sodifications wiil HOT void vour warranty, but it WILL void your 3#-day return privelage.

contrels this function. When a cassette save or load occurs, I-41 pin 1 goes high, causing the SPRIXTER to switch to "norsal®
1,77 MHz clock speed. [f this wire ic grounded, the SFRINTER will remain in high speed sode during cassette cave and foad.
DISABLING AUTOMATIC SWITCHING 7O NORMAL SPEED DURING DISK OPERATIONS.  The SPRIKTER ewitches to “normal® 1.77 MHz clock
speed whenever the TRS-BF addresses the disk controller at 3J7ECH.  For double-deneity operation of 8 disks, or for experisental
operation of other confiqurations, it is desireable to have the SPRIKTIE remain in high-cpeed mode during dick operations. This
requires : hardware scdification to the SPRIKTER:
On the top cide of the SPRINTER board, cut the trace at pin 9 of U-14.

1)
{2) Connect a 4.7K 1/4 watt resistor fros pin 9 to pin 16 of U-i4.
3
.

) 1§ you wish to sake thic medification “switchable®, connect & SPST switch froe pin 9 of U-!# te pin 9 of U-4 (leave

the 4,7¢ reciztor in places, Closing the switch will restore the suto-slowsown festure; opering the saitch will defest it.



Tirgy SYSTEM CFREEZES, CDIES", OF DISPLAYS RAKDDY CHARKCTERS  WHEK  SKITCHED 70 KIew-SFEED MODE, &% least one coepoment 3r vour
cvetee cennot run &t high speec.  You eust have BD0D. 26f nanccsecond RAK chips in your evster to run at high speed. FKadic Shaci
cse¢ ¢ 1ot of 40f nsec. RAK, ecpecially in the pider csystees: Motorola chipe are especially reluctant to run at high speed. Dnce
veu have sade sure vou have good RAM chips, try the high-speed sodificetions listec later in thic manual. 1§ that doesn’t help,
try the fciloxing procedure:

113 Turn your cokputer otf, wait ter ceconde, then turn it on, Type "OUT 254,3° ,ENTER. 14 the probles persicte, vou
nave an installation error or a defective SPRINTER.

127 Next, type 'OUT 254,15 ,ENTER. If the probies sti]l exists, you have 2 very earginal I-BE which will have to be
replaced with & 1-BBA or 1-BEE,

{3: Enter the 'DUT 254,%" command. xith ’X° being ‘the nusbers 15,7,14,¢,13,5,12 IN DRDER. I your cystee runs fine at
cne speeg, then diec at the next speed, ybu have reached the limit of your systee at the previous working speed. You say need to
:retall & i-BBE, or, if you are using 2 :-BSB, wvou wmay need to perfors the high-epeed endification or “fine-tune" your systea.
e the KioK SPEEL KODIFICATION section.

4} 14 you are vsing an expaneion interface or other device connected tc the expansion connector, resove it and run the
+evboert unit alone, 1 the keyboard runs OF by itseld, you will have ot contact ue for assiztance in detersining what vou can do
sz vour svetes can drive evternal devices

3

11X8) ECREEN FILLE KITH "2E" FATTERN WHEN GUT 254,4 COMMAND IS EYECUTED. Thic it norsal for & standard TRG-Bg, It just can’t run
g1 5.7 Mez without WalT states: the RAK Zirceite can’t respond fast enough.

1113t WILL NDT SKITCK SPEEDS. Check the ELUE and YELLOW wires.  If either of these wires is not properly connected, the SPRIKTEE
xil] be iocked in the normal speed eode.

1188t ERRGRE DURING DISK DPERATIONS. Check the RED wire, which is part of the decoding signal for the disk address,

11111 PRIKTER DDESN'T WORK. Check the printer cable wiring; make sure it ic plugged onto the SPRINTER correctly. Make sure the
“tl wire ic properiy connected to R-4E.

11131 EXFARSIOK INTERFACE ARD/DR RAK IK INTERFACE WON'T RUN AT HIGH GSPEED; RAM IN INTERFACE “DISAPPEARS® AT HIBH SPEED and /or
TIEY ERRORS MHILE RUNKING AT KIBH SFEEL. 1ou ey have an inferface with a built-in delay line for the seeory circuits, or vour
irteriece ey not be capable of high-speec cperztion, especially if you have an RE-23Z7 board in it, Contact HOLMES ENSIREERING,
crving ue the serial nusber of your interface, and we will recomsend solutions; or send your interface plus $25.68 to HOLMES
ENEINEERINE for mpdification {include all cables and power supplyl.

Lt

TII8 KOK'T RUN AT HIBH SPEED WITH ANYTHING CONNECTED TO EXPANSION CONNECTOR. The buffers in your TRS-BE afe “weak®, or thev are
noorly decouupied (especially on D level boerds). You can replace all address and data buffers with 7436775 (NDT 74L5367'}, and
sou gay neeg to add resistors and capacitore at various places to clean up your TRE-BE.

11331 RUKS DL AT HIGH SPEED WHEN CODL, BUT FAILS WHEK HDT. If you are using the 1-BE which came with your systes, you should
replace it with a faster z-B; it 1s clowing down when it gets wars., If vyou are using & fast ZI-BE, you have another
neat-censitive cosponent in your systee, probably a RAN chip.

* X WARRASMNT Y X X

HOLMES ENGINEERING guarantees the SPRIKTER to be free from defects in
sateriael end workmanship for & period of one year from» date of purchase
under normal use and operation. This warranty does not include the cost of
any Inconvenience, liability loss or demage to the customer or any other
narty caused or alleged to be caused by instzllation or feilure of the
SPRINTER, nor does it cover damage caused by misuse, abuse or alteration.
Returned SPRINTER boards must be returned pre-paid to HOLMES ENGINEERING,. to
be repaired or replaced at HOLMES option at no charge within the warranty
period. There are no other warrantles granted, expressed or implied.
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FIGURE 1
"SOLDERLESS" CLIP
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PHOTO 1

MAIN BOARD WITH
SPRINTER INSTALLED
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PHOTO A
CUTTING THE TRACE AT Z-69 PINS

(RGO has baen moved for claril:y)



PHOTO 2
ATTACHING THE BLUE
WIRE TO0 Z-54 PIN 8

PHOTO 3
ATTACHING THE RED

WIRE TO R-48

PHOTO 4
ATTACHING THE YELLOW
WIRE TO Z-41 PIN 1

ATTACHING THE ORANGE
WIRE TO Z-56 PIN 1
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