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

sPRINTER @™
Installation and operating instructions

Introductions

Congratulations! You 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
70 THE LETTER, you should have your SPRINTER *up and running® 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 grouped together at the end of this manval. Please remove
thes froa the sanual and refer to thes often.

PART ONE : OPENING YOUR_TRS-88

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

The TRS-84 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. MNote 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 TRG-88 contains two large circuit boards, the keyboard and the sain logic board, connected together by a white
2#-conductor ribbon cable. THIS CABLE IS FRAGILE AND SHOULD NOT BE TWISTED OR SUBJECTED 7O STRESS! Carefully lift the two boards
put of the cace bottom and lay them on a soft towel. Set the case aside.

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

PART TWO : INSTALLING THE SPRINTER

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

If you don't have an IC resaval tool (who doec?), obtain a samall screwdriver or sisilar flat-bladed object, IMPORTANT :
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 I-46 is lifted out of its socket. :

14 you have purchased a I-884 or I-86B microprocessor to use with your SPRINTER, place the 1-88 you just removed froa the
socket in some type of low-static saterial (alusinum foil works well} and set it aside. Place the I-88 you are going to use in
the santv cnrkat on the SPRINTEPR hoard, 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 SERIKTER socket! o

Bend capacitor CS7 (next to S2, the RESET switch) down flat against " the circuit board, Be careful not to twist C57 as
you bend it or you will short the leads together. Bend C23, C38, C47 and (56 down against the board.

The SPRINTER has 48 small ping attached to it which allow it to be plugged into the socket at I-46. Set the SPRINTER
pins on sccket I-48, so the notch in one corner of the SPRINTER board cleare the reset switch. (If you have an INTERNAL MEMORY
shipped before 12/81, you may need to trim or file off the portion which says HOLMES ENGINEERING SLC UTAH USA where it interferes
with the SPRIKTER.) The 1-88 should now be facing the same direction as it was before you resoved it from its socket. Now look
hetween the SPRIKTER and TRS-B# main board (a flashlight amay help), and aake sure that the SPRINTER pins are in their correct
places in socket I-48. Check both ends of I-48. v

¥hen you are saticfied that the pins are properly lined up, place one hand on the back side of the TRS-88 board directly
under socket 1-44, and use the other hand to press the SPRINTER into the socket; it is a tight fit, so press hard! The black
plactic on the pine chould be touching the socket when the SPRINTER ie properly installed,

You are now ready to attach the four SPRINTER wirec to the TRS-Bf circuit board. You say solder these if you do not wish
to yse the salderless 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 between R48 and 139 on the TRS-8f circuit board
{see photo 3). Stick the second square next to pin B of 154 (see photo 2). Stick the third square between 141 and the hole next
to it (don't cover the hole with the tape') f{see photo 4), Stick the fourth square between 156 and I41, on top of resistors
R52-R596 (see photo 4),
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how connect the FLUE SEFIRTEF eire to pon £ oof I54 teee photo 2).  Fush the clip onto the IC pin, just ac vou would prsh
. rzeer chip onto a piece of paper (see fig. ). Reeove the paper fror the tape cquare you placed next to 754 ang stick the BiLUE
wire cowr into the tape sp 1t e secure,

Nevt, connect the RED SPRINTEF wire to R4E, at the end closest to the hole in the circuit board (see phote 3). Press the
TIi wire inte the double-zided tape so it is secure,

Connect the ORANSE SPRIKTER wire to pin 1 of 156 on the TRE-Bf circuit board (see photo 4). Freesc the ORANSE wire into
“~e doubie-sided tape so the connector is secure. ‘

Finelly, connect the YELLDK SPRINTER wire to pin 3 of 141 on the TRS-B8 circuit board isee photo 4i. It doesn’t satter
£ thye connector also touches pin 2 of 141y pins § and 2 are connected together. Thic wire must clear the hole close to Z41; the
srioeriess clip §& fpraed at an angle tc allow you to attach it to 7431 and clear the hole in the TRS-Bf circuit board. Stick the
I L0W mire to the double-sided tape sb it cleare the hole in the circuit board.

Kow run the YELLDK ang DRANGE wirec between the two rows of IC’'s on the TRS-Bf tircuit board so they will be out of your

~zy when you are ready to close the case,

T

PART THREE : TESTINE THE SPRINTER

Lzob unger vour TRS-BF gain circuit board and see if any wires which &3y be present there have been forced onto the sharp
s:nz on the heck of the board. Lift the wirec away fros the board to aveid ppssible shorted connectione,

{onnsct the power cord to your TRE-BE; sake sure you plug it into the jack clesest to the power switch! Kow connect the
vites rorg b0 ine center iack on your cosputer,

Turr or the power. 1 yov don’t INMEDIATELY get the MEMORY SIZE? (or MEW SIZE?) proept, TURR YOUfR SYSTEM OFF! Double
-heck evervthing and oo to the TROUBLESHOOTING section of thic wanual. ¥ you de get the correct proept, you are ready for the
mio eoeent!

Presc EKTER in response to the KEMORY SIZE? prompt. You should get the usual recponse fros your systes, Dnce vou are in

1 #ASIC, enter the coeeand DUT 254,8. Your syster should respond with READY. Next, enter the romsang DUT 234,8. 1+ vour

ig still running OK, qo to the OPERATING INSTRUCTIONS section ang start trying out all the “speeds” available with the
FEIKTER. 14 your systee will not run at all speedc licted, oo to the TROUBLESHODTING or HIBH SPEED NDDIFICATIONS section of this
minual,

fince you have done whatever ic necessary to get your systee to run at the speed you desire, you are ready to try out the
crinter portion of vour SPRIKTER. 14 you are saking your own printer cable, refer to the TECHKICAL SPECIFICATIONS section of the
wsnuel, end prepare your printer cable. Ffor west of the cosson printers, such as the MY-BE, if you make sure you match pin | of
<he SERINTER connector with pin 1 of your printer connector, the remaining connections should be correct,

Testing printer operation it very sisple. Just connect the printer cable to the SPRIKTER {make sure you get pin 1 of the
zonnector in the right place!}, turn on the printer, and LPRINT or LLIST something atcording to the rulez sperified in the LEVEL
17 RAEIC manual or your printer sanual. )

14 both the spead-up and printer functions operate correctly, you are ready tc put your TRS-BE batk together!

FART_FOUR_: RE-ASSEMBLING_YOUR_COMPUTER

11 TRS-B2'c are not created egual' There are variations in both electricel and mechanical characteristice froe one
TRE-BE to the next. GSome TRS-BE’s will easily oo back together with the SPRINTER installed, -while others aay require that a ssall
~ortion pf the case be cut away. . :

Evggine the hottor halé of vour TRE-BE case, You will notice that there is an unused *post® forsed in the case bottoe
wiich preeses o J4F when the case ic closed, This *post” serves no function and can cause the main TRS-BE board to bend, There
.= no hare in this, but you say wish to triz away this unused “post® so it .doec not push against the SPRIKTER,

14 you have a SPRIKTER with e printer port, you say wish to cut the thin strip of plastic on the top half of the case,
-unning across the expansion opening, Or, you szy wish to just file this down a little so the SPRIKTEF board will be *claeped”
sziween thic strip of plastic and the case bottor. These aodificationt say once again prevent the sain TRG-Bf board +roe being
ent when the case is tlosed.

Once you have decided what to oo about the above mentioned case modifications, disconmect all cables froa your computer,
Fuld the tec boarde back together just as they were when you reeoved thes {rom the case, and place them in the case bottoe.
ZEXKERMBER NDT TO STRRIN THE WHITE RIBBON COWNECTOR' Make sure the SPRINTER wirec are out of the way so they don’t get pinched or
broken,

Carefully lift the keyboard up and work the main board down over the posts in the case bottoe, It is usually easier to
sub the boerd over the teller peste {irgt, then over the sealler poste,

Place the white spacers over the posts sc they are between the main board an¢ the keyboard. 14 you can’t reseaber
2xectiv where they went, place thee in pecitions which best cupport the keyboard.

Flare the keyboard on the poste. FPlace the case top over the keyboard, being careful to get the power-on LEL properly
yneerted ir the hole in the case top. Turn the keyboard wunit over and install the six screwe which hold the case together. 14
vou heve forpotten where they oo, place the shortest screws closest to the front of the keyboard, the longest screws in the back,
a0 the reszining screms an the middle holes.

tou're finished! You should now connect vour entire systee, including an expancion interface and peripherals you say
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use. Kun any teste you say have to detersine if there are any problems, or vyou say run this sisple test as 2 general system
checkout:

16 PRINT MEM;3;:IF MEM <168 THEN RUN ELSE GOSUB 10

This one-line test continually calls itself as a subroutine with no return, decreasing semory size by 5 bytes every tise the line
executes. When mepory cize ic less than 188 bytes, line 18 starte over again to avoid an OM ERROR. If your TRE-8F ic functioning
properly, the mesory size will continuously print on the screen. 1 you have any problems, your systes will usually "freeze up®
ar print unusual nusbers or characters on the screen. Run the test at all speeds.

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

* % HIGH-_SFPEED MODIFICATIONS X X

There are literally hundreds of different TRG-86’s' We have tested the SPRIKTER on sany known sarginal systess, and in
a1l cases we were able to sake the systmes run at 5.3 MHz with wait states. We did this by using a I-88B processor, and by
perforsing the following simple medifications:

(1) Locate 1-49 on the TRG5-84 sain board, This is a 74LS74 1.C. Referring to photo A, locate the trace which connects
to pin 5 of I-49 and ‘loops’ out under a resistor.

(2) Using a cherp knife, cut the trace connecting to pin § of I-69. There is a similar trace next to the one connecting
to pin 5; 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
However, if you are good at coldering, you may wish to add a wire froa pin 13-E5‘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 nusber 17888696 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-4! and R-68. You can either *tack” the 1K resistors to
R-61 and R-68, or replace R-41 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 *solderiess® resistors using the sase
splderless clips we use on the wires.)

{§) NOTE:IT IS5 NOT NECESSARY TD COMPLETE THIS STEP UNLESS YOU ARE HAVING PROBLEMS RUNNING AT HIGH SPEED. The TRE-BE RAM

. aoneROM chipe have their outputs tied together. In some cases, the ROM's can *load® the RAM outputs and cause poor perforaance,
especially at high speeds. Systea performsance can be enhadced by soldering a 1K 1/4 watt resistor from pin 14 to pin @ of each
R4M chip (I-13 through 1-28) on the back side of the p.c. board. You will need 500D soldering skills to do thisi make sure vou
rescve te RAM chips froe their sockets before doing any soldering. In addition, it say help to add a 1K resistor froa pins
3,4,5,.6,7,16,11,12,and 13 of any RAK chip to +5 volts (pin 9} for exaeple, one resistor from I-13 pin J 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 fcaused by the use of 74LS137
sultiplexer chips in the TRS-BE.) NONE OF THESE MODIFICATIONS WILL AFFECT THE NORMAL OPERATIGN OF YOUR TRS-88.

¥ X OFERATING INSTRUCTIORNS X X

Operating Characteristics

The $FRIKTES zilowe you to select one of sixteen speed options via a software coseand, Like most speed-up *mods®, the
SPRINTE® is controlled by sending a nueber to output port 254,  For exasple, the coasand OUT 254,5 issued fros BASIC will cause
the SPRINTER to doubliz the clock speed of the TRS-84. The speed options are listed in Table 1.

The SPRIKTER will add one "wait state® to every wemory cycle if the “wait® function is activated. This will allow
virtually all TRS-88'< to run at 5.3 MHz if a I-B8B microprocessor is installed and proper sodifications are sade to the TRS-8#
mesory circuits. The net systee *speed® at 5.3 MHz with wait states iz approxisately 2.7 times *norsal speed”. This 187 *loss*®
in systes throughput is due to the extra clock cycle which the wait state adds to every mesory access. Without the wait states
you would not be able to run at 5.3 MHz at all unless you added an ewpensive TTL delay line, and even then you aay have probless.
The wait state function 1 controlled by data bit D3 when the cosmand is sent to output port 254, If D3 is *1°, the wait state
zircurt ic activated and a wait state is added to EVERY aemory access regardless of the clock speed. If D3 is *8°, the wait state
circuit is turned of$. Even the sost marginal TRS-8f should be able to run at 3,55 MHz with wait states added.

¥hat Zzes s 'welt state' do? Sisply put, it adde a little tise to the eemory accesz cycle. Thie allows scre tisee for

ynemary to respond to a read or write comsand without requiring the CPU to run at a clower speed. It is the eguivaient of having a
£ast ciock tor the CPU and a "slower® clock for the rest of the coaputer!

The $PRIKTER | also provides & standard Centronics compatibie parallel printer port (not present on the SPRIKTZZ IL), It
1s exactly like the parallel printer gﬁrt available on the expansion interface, and is directly usable with the popular printers
on the market todav such ag the M-8 and others, We use a <special connector on the SPRINTER instead of a standard edqe
connector, so it won't intsrfere with use of the TRS-34 expancion connector. Astute observers will notice that the 3PZIKTER uses
the same printer connector as the TRS-88 Model ! uycest The Model I1 cable will work with the SPRINTER, though at $3%,9% 1t is a
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{:t evpentive. Ir wou with to use @ standarc printer cabie, you cen etisch the SPRINTEF connector & few inches ancve the & .eting
pige £2-C connector, Make certain you get pin ! of the conmector on Jine § of the cable. Some cabies are put tooether without
regsrd for the ruebere eavied on the comnectore (2), so be cereful,  NDTE: The SPRIKTER does not ewitch to norsel speed ‘or
printer operation.

kher the TRS-BF ic turned on, and whenever the I-B8 is given & RESET coesang (thic ic cystee reset, NDT the NKI zignal
generzted by the reset switch at the back of the kevboard wumit), the SPRINTER is also reset to “normal® (1,77 MHz) cloch epeed,
The RESET switch by the exparcion connector will NOT switch the SPRINTER to normal speed when pressed. Whenever the racsette
reley driver ic activeted, the SPRINILE is forced to run at norsal speed only durinp the time the cacsette is on. This allows
noree) ceceette load and save operstions without the need to switch to normal speed first. This feature is especially useful when
uzing sachine language editor/esseeblers which will not allow you to issue & software coseand to switch the SPRIKTER to norsel
cpeed.  Whenever the dist controller j¢ addressed, the SPRIKTEP smitches to normal speed to allow norsal TRS-BF disk access {this
<gature ic defeatable for use with €7 double density systees)

Command_Table

Shown below ic a table of the software coesands which tell the SPRINTER which clock speed to send to the TRE-BE. These
corgands are iesued fror BASIC, though eachine language coesands which send the correct dat: to PORT 254 work just zs well, 4l
irepuencies are spprosisate; the exact frequency in each tase it an integer sub-sultiple of the 1£.6445 HH: TRS-BF svstes clock,
chteing? be eultiplying 18,6445 MH: by the CLOCK DIVISIOK RATI0 listed in the table. The coluen marked % SPEED [HANSE pives the
grnunt of increzse (+) or decrease (=) 1n clock frequency cospered to the 1.77 ®Hz “norszl® clock speed of the TRE-BE, The toiusn
#:Tipl Beit DTRTE indicstes whether or not that comsand will edd & wait ctate to every memory atcess.

€
Y
n
8

COMMAND CLOCK CLOCK WAIT Z

DIVISION FREQUENCY STATE? SPEED

RATIO - CHANGE
OUT 254,06 1/6 1.77 MHz ND a7
OUT 254,1 1/7 1.32 MHz NO —-14%
ouUT 254,2 1/8 1.33 MH=z NO -257%
OuUT 254,3 179 1.19 MH=z NOD -33%
ouUT 254, 4% 172 S5.32 MHz NO +2087
ouT 254,95 1/3 3.595 MHz NO +1D37%
pUT 254,46 1/4 2.66 MHz ND +S0%L
DUT 254,7 1/5 2.13 MHz- NO +23%
ouT 254,8 1/6 1.77 MH=z YES a%
OuUT 254,9 177 1.52 MMz YES -14%
OUT 254,10 1i/8 1.33 MH=z " YES -25%
ouUT 254,11 1/9 1.19 MHz YES -33%
OuUT 254,12 172 S5.32 MHz YES +2087
ouUT 254,13 173 3.55 MHz YES +1G0%
OUT 254,14 1/4 Z2.66 MHz YES +S5a%
DUT 254,15 1/5 2.13 MHz ‘ "YES +23%

t The OUT 254,4 coesand will usually cause an uneodified TRS-BB tc ‘*crash® because the RAK and RON in the systes cannot
respont te the CPU running at 5.3 MKz, It is provided for those who wish to extensively modify their TRS-BE.

> ¥ ¥ TROUEBLESHOOTIRNG X X X

a—— —— —— —t— — —. — —— —— — {—— {—— V——

Thie section describes coeeon problees and solutions, 1§ your systes has & probles which can’t be solved using the-
inforeation in thic cectipn, contact your dealer or HOLMES ERSINEERING for assistance.
Each sveptor is identified by the syebol:%X33%. Fossible causee and solutions follok the syaptos stateeent.

1ee4t SCREEK 15 ELANK; LED DN KEVEDARD NOT LIT. You may have the I-BF installed backwards in the socket, If you removed the RAN
thips ¢roe their sockets, vou say have instzlled one batkwards, F power supply is shorted or overloaded,

$3381 SCREEK FILLS WITH *GARBABE® AND KON'T RESET. VYou sy not be oetting 2 clock signal to the CPU. Check the ORANGE wire tn
mnake sure it ic properly connected to -5& pin 1. Make sure the pinc on the SPRINTEP are properly inserted in the socket at I-

11181 MEMDRY SIZE {or MEM SJIE) FLASHES ON THE SCREEN, OR DISPLAY SCROLLS ERROR KEGSAGES, DR RANDDN CHARACTERS APPEAR AFTER MEKORY
SiZE. SOXE KEVS KAY NOT FUNCTION. One or kore connections broken in the flat white cable connecting the keyboard to the sain
toard., Find the broken connections with an ohe-meter and bridge thee with stranded wires, or send vour keyboard to HOLMES
ENSINEERINE for repair, ’
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TECHRNICAL INFORMAT IO

Printer connection

The SPRINTER I provides a Centronics coapatible parallel printer port at address 37EBH, which operates exactly like the
port on an expanzion 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. SCOHE PRINTER CONNECTORS ARE NOT
NUKBERED THIS WAY! If you are using a standard 'DB" type printer connector (such as the MX-B8 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 match pin 1 on the
connectors with line 1 on the cable, and crimp 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 15 = DATA 7 pin 27 = GND
pin 4 = BND pin 16 = GND pin 28 = FAULT
pin & = DATA 2 pin 17 = DATA 8 pin 29 = N/C
pin & = GND pin 18 = GND pin 38 = N/C
pin 7 = DATA = pin 19 = N/C pin J1 = GND
pin 8 = GND pin 268 = GND pin 32 = N/C
pin 9 = DATA 4 pin 21 = BUSY pin 33 = GND
pin 14 = GND pin 22 = BND pin 34 = GND
pin 11 = DATA S pin 23 = 0OUT OF PAPER

pin 12 = GND pin 24 = GND

Modifications

These eodifications are sugqested only for those who are skilled at coldering and working with hardware. Perforsing ary
thece sodifications will HNOT veid vour warranty, but it WILL void your 36-day return privelage.

DISABLING AUTOMATIC SWITCHING TO NORMAL SPEED DURING CASSETTE_ OPERATIONS. The yellow wire (connecting to Z-41 pin 1)
controls this function. When a cassette save or load occurs, I-41 pin 1 goes high, causing the SPRINTER to switch to “norsal®
1,77 MHz clock speed. 1§ this wire ic grounded, the SFRINTER will remain in hich speed aode during cassette cave and foad.

DISABLING AUTOMATIC SWITCHING TO NORMAL SPEET DURINS DISK OPERATIONS.  The SPRINTER switches to “norsal® 1.77 MHz clock
speed whenever the TRS-88 addresses the disk controller at 37ECH.  For double-density operation of 8® disks, or for experiaental
operation of other configurations, it is desireable to have the SPRIKTEA remain in high-speed mode during disk operations. This
requires & hardware scdification to the SPRINTER:

i1) On the top cide of the SPRINTER board, cut the trace at pin 9 of U-18,

{2} Connect a 4.7¥ 1/4 watt resistor froe pin 9 to pin 14 of U-14.

{3) If you wish to sake thic smedification “switchable”, connect & SPST switch fros pin 9 of U-18 to pin 9 of U-4 (leave

it.

the 3,7k resistor in places, Closing the switch will restore the auto-slowsown festure; opening the seitch will defes




1iret SYSTEN ‘FREEZEGY, CDIES™, OF LIEPLAYS RAKDIX LK

HRACTERS  WHEN  SWITCHED 70 RitH-SPEED MODE, At leect one coeponent 3r vour

anan o
3

h

f nanpsecond RAK chips in your evster to run at higt speed, FKadic Shaci
cteec: Motorola chipe are especially reluctant to run st high speed. Once
oh-speed sodificetions listes later in thic sanual, 1f that doesn’t help,

svetee cennod run at high speed. You eust heve BOOD,
osef ¢ Jot of 4P€ nsec. RAK, ezpecially in the pider
vey have safe sure vou have good RRX chipe, try the
try the fciloxing procedure:

13 Turn your cosputer o#f, wait tern ceconde, then turn it on. Type 'OUT 254,3° ,ENTER. 14 the probles persicte, vou
nave an installation error or a defective SPRIKTER.

12; Next, type 'OUT 254,15" ,ENTER. 1f the probles still exists, you have & very earginal I-Bf which wil) have to be
~eplazed with & 1-Bfk or 1-BER,

{3: Enter the *DUT 254,X° command, with 'I’ being the nusbers 15,7,14,¢,15,5,12 IN ORDER. 1f your eyster runs fine at
cne spee¢, then diec at the next speed, you have reached the limit of your systee at the previous working speed. You eay need to

retzll & I-BAE, or, if you are using @ :-BSB, vou say need to perfors the high-cpeed eodification or "fine-tume® your syctes.

sec the HioK SPEED KODIFICATION section.

i4} 14 you are vsing an expancion interface or other device connected to the expansion connector, resove it and run the
ceyhoerd unit alone. 14 the keyboard runs O by itself, you will have ot contact ue for assietance in detersining what you can do
zz ypur evites can drive evternal devices

8
Y
]

11311 SDREEN FILLE KITH "2E" FATTERN WHEN OUT 254,4 COMMAND IS EYECUTEL., Thic ic nores) for & standard TRE-BE., It just can’t run
g7 5.7 Men eithout WAlT states: the RA¥ oirceite can't respond {ast enough.

113t KILL NOT SWITCK SPEEDS. Check the BLUE and YELLOK wires.  If either of these wires is not properly connected, the SPRINTEE
xil] be iocked in the noraal speed eode.

1138t ERPORS DURING DISE DPERATIONS, Check the RED wire, which is part of the decoding signal for the disk address,

11181 PRIKTEF DDESN'T WDRK. Check the printer cable wiring; make sure it ic plugoed onto the SPRINTEF correctly. Make sure the
SED wire ic properiy connected to R-4E.

KCIOK INTERFACE AND/DR RAK IN INTERFACE WON'T RUN AT HIBH GSPEED; RAN IN INTERFACE “DISAPPEARS® AT HIGH SPEED and /or
5R0F5 KHILE RUNKING AT HIGH SPEEL. 1ou say have an interface with a built-in delay line for the seeory circuits, or vour
£zv not be capable of high-speec cperetion, especially if you have an RE-237 board in it. Contact HOLMES ENEINEERING,
civing uc the serial nusber of your interface, and we will recomsend solutions; or send your interface plus $25.65 to HDLMES
INSINEERINE for sodification (include all cabies and power supplyl,

TIIED KOK'T RUK AT HIBH SPEED WITH ANYTHING CONNECTED TO EXPANSION CONNECTOR. The buffers in your TR5-BF afe “weak®, or they are
poorly decouupied (especially on D level boerds). You can replace all address and data buffers with 7436775 (NDT 74183671, and
sou gay need to add resistors and capacitore at various places to clean up your TRS-BE.

ITIY RUKS DN AT HIGH SPEED WHEN CODL, BUT FAILS WHEK HDT. I vyou are using the 1-BE which cese with your syctes, you should
~eplace it with a faster I-B#; it 1is clowing down when it gets wars, If vou are using @& fast I-BE, you have another
neat-censitive cosponent in your syctee, probably e RAN chip.

* X WARRANTY X X

HOGLMES ENGINEERINGE guarantees the SPRINTER to be free from defects In
eaterial and workmanship for & period of one year from date of purchase
under normal use a@nd operation. This warranty does not include the cost of
any Iinconvenience, liakility loss or dawmage (o the customer or any other
narty caused or alleged to be caused by Installation or feilure of the
SPRINTER, nor does it cover damage caused by misuse, abuse or alteration.
Returned SPRINTER boards must be retuarned pre-paid to HOLKES ENGIKEERING, 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

PHOTO A
CUTTING THE TRACE AT Z-69 PINS
(RGO has baan moved for clarity)

nnp ®

PHOTO 1

MAIN BOARD WITH
SPRINTER INSTALLED




PHOTO 2

CHING THE RED ATTACHING THE YELLOW
ACHING THE BLUE ATTA ’ F YELLOW
AJVTIRE TO Z-54 PIN 8 WIRE TO R-48 WIRE TO Z-41 P

ATTACHING THE ORANGE
WIRE TO Z-56 PIN 1
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