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TECHMICAL INFORMATIOIII ~n•:TWORK II [ TROIJBLZSH.OOTH:G 

'4F.TWORK Ill fROUB LeS'100T{7<(G GU rn~: 

OVERVIEW 

The ~adio Shack Network III is an qs232 based communications multiplexer 
used to allow up to 16 STIJOENT STATIONS to load programs from and save 
dau co a sin~le HOST co,nputer. The Network is c.11p-1ble of multiplexing at 
a rate set by an internal clock 1 or it c3n step to individual st4tions on 
command from the HOST computer. 

t.Thi le the HOST -1nct ST1JDENT STATIONS connttc t to tile ~etworl< I I ( :>y way of 
stanctarcl 0825 connectors. only 4 signals -1re .1ctually multi:,lexect. TI1ese 
are: 

Data from STUDENT STATION to HOST 
Data from HOST to STUDENT STATION 
Request To Send from STUDENT STATION 
Acknowledge from HOST 

SOF'l'WARE OPERATION 

Each unit in a Network III system must lo,1d and run a special oper-Hin~ 
system. on the HOST computer this program is called HOST/CMD. On the 
STUDENT STATIONS this pro~ram is called STDDDT/CMD. The two programs 
interact with each other using the RS232 and the Network III 1 and allow 
the STIJDENT STATION t.:> work much li'<e a terminal .tttached to the HOST 
computer. the STIJOENT STATION can downlo.:tci and ,1olond r,roRrams uti li:dn~ 
t~~ ijOST dis~ s~stem. 

NBASIC is suppliect on the ijQST diskette and is downlo4ded t,rou~h t~e 
~etwor~ II[ like an~ other pro~ram. NBASIC operatP.s much like normAL 
Disk 8ASIC 1 but :illows the 5TUDF.~T STATION to utilize the !iOST disk systP.rn 
to score and recall data files. 

HOST/CMD is on the openting system diskette suppliP.d with the :lletwork 
II I package. It oper:ites the ~etworl< III in the POLLED mode. The ~OST 
computer is actually controllin~ the scannin~ of the ~ecwork III ~Y 
to~gling the RTS line once for eRch count. Therefore, if the ~etwork IIl 
is currently stopped on Station 1~ and the HOST wishes to access Station 9 
it ~use to~~le the RTS line 15 times. Obviously, HOST/CMD must conto1i~ 
a certo1it1 amount of 11 intelligence 11 to lceep tracl< of thP. CtJrr~ntl~ accPssed 
sto1tion, whtere it is goin~. -1nd liow r.,any times to to~gle the ~TS line. 
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STUDINT/CMD may !>e ln11ded intn t!-ie 5TIJl>F.:JT :HATlON computf!r in one of 
t :tr P.t! wa yi1 : 

l) L011rl the STUDINT/CMD cassette t~pe throuih the cassette port 
usin~ a cassette recorder at each 1tation. 

2) Load the STUDDT/CMD cassette tRpe throu1h the ca1sette ~ort 
uaing one ca1sette recorder and a ~etwor~ II. 

3) Lo•d the S'l'UDDT/CMD file throu~h the RS2l2 port u1in~ the 
special ~E'IWORK II[ STUDENT STATION ROM. 

The fir~t two wayi1 are self-explanatory. The third wa~ is slightly 'llOrr. 
involved from a software standpoint. 

The STUDENT STATION NETWORK III ROM contain• a speci~l progra• to 
"bootstrap" t~e STUDDT/CMD prc,1ra11 throush the RS232 port. To make 
room for this program in ROM, the ROUTE function ha• been removed. TIMES 
is not u1ed in any Radio Shack educational prosran1 1 and ROUTE has been 
permanently patched out by TRSDOS, 10 the lack of either progran will not 
affect any educational software. 

The STUDENT STATION ROM routine autoiaatically sets up the "5232 port to 
96(1(1 baud, ,l bits, no parity, and 1 ttop bit. It thttn sends a special set 
of signals and hand1haking routines to the HOST. The host interprets 
these sianals as a request to load and send a file c~lled RIOOT/CIM 
which is reaident only on the NETWORK III HOST OPERATING SYSTEM VERStON 
1.1 or creater diskette. 

RIOOT/CIM is l011ded hy the HOST computer .iand sent to che c;ruoF.NT 
ST,HION. 'rhe STUOE~'f c;TATION receives RBOOT/CIM one ~ye .. ilt .1 ti111P ilntf 
loads it into a specific r:,e~ory Location. ~ft~r RIOOT/CIM is downlo,ad~<l 
C'te STUDE~T STAT[ON sends an acknowledge bvte tcr the JK>ST 1 .anrl hll!ttins to 
execu ti'! RIOOT/CIM. 

The purpose of DOOT/CIM is to down lo,ad the file STUDIMT/CMD from the 
HOST diskette. Once S?UDIIIT/CMD i, loaded it is executed. This 
S1UDUT/CMD is the s~me program provided on the cassett~ t.ia~e. If the 
STUDENT STATION ROH is present no separate cassette recorders are 
necessary. 

The operation appears as follow1: 

1) Ac Cfte READY proapc on t:'te STUDENT S'fATION I t:yp~ SYSTEM (DTER> 

2) AC t~e SYSTF.H prompt, type /12327 (ENTER> (or /12363 if usi'l~ 
che Model 4 ltOMs). 

'{ETWOIU{ I1 l TROUBUSHOOrl\JC 
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3 ) :mooT/CC:i and s·rr.:01-::'>iT/C:-ID s:ioul,1 lo.,.J frm:i tht! HOSr ·Hs1<s int,, 
t!ie STUUcNT STATION. 

4) The SAUD RATF.? prompt should .:1ppear on t:,e STUOl':~T STATION. 
Answer the ?rOm?t with <EHT!R>. 

The Network II I system should now be ope rational. 

REQUIRED TOOLS 

--> Network II[ service manual National P4rts number ~S2601212 
--> Digit4l Voltmeter (OV~) 
--> Oscilloscope lG MHz minimum l>andwidth 
--> Oscilloscope probe xl response 
-> (3) clip leAds Radio Shack catalog number 278-1156 or equivalent 
-> (1) lK ohm 1/4 watt 5% resistor 
--> (1) Model III or Model 4 HOST system - 48K memory with one disk drive 
--> Network III HOST operating system version 1.1 or greater 
--> (l or more) Model III or Model 4 Network III Student ~tation 

( or) 
--> (1 or more) Model III or Mndel 4 48K with ~etwork III Student Station 

upgrade ROHs 
(or) 

--> (l or more) ~todel II[ or Model 4 48K Cassette based system with 
cassette player and Student St~tion Softwar~ on cassette 

GENERAL NOTES 

Follow th~ troubleshootin~ guide in exactly the order indic-'lt~rl. 

Oo not -tttach any comp11ters, cl Li' leads, ,,r component-. :1nt i. l :,ou ,u·,~ 
instructed to do so. 

Jo not r-ernov4:! ,1ny clin le11ds or component-. until you are inscructP.ti to ,lo 
so. 

If a cesc fails, stop and fix t~e problem before goLn~ to the next ~cep • 

._ET1.JOl{K II I TRCl! IH.lSl;OOTI'-G 
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FLOWCHA~T 

sn:P l : Chee!< power suppl, 

STEP 2: Check for al L necessary mod if icat ions, 
are worl<in~ 

STEP 3: Check for proper clock activity 

STEP 4: Check REQIJEST TO SE~O input multiplexer 

3TEP ; : Check DATA INPUT mu l t ir, Lex~r 

STEI" ,, : Check DATA OUTPUT multiplexer 

STF.P 7: Check ACK~OWLEDGE multiplexer 

STEP 8: Check HOST input/output buffers 

STF.P 9: Operational check 

TROUBLESHOOTING 

STEP l -- CHECK THE POWER SUPPLY 

and make sure that they 

Attach the excerna l power module to the power jack, p Luit the moctu le in to a 
wall outlet, -1nct push the ON/OFF button on the front of the ~1etwork III. 

Usin2 the ~V~, me-1sure the +5 volt,;, •12 volt5, -1nct -12 volt5 sunolw. 
Th~,;e c-1n !>P found ,,t t hP. .1pnropri,1t~ t~5t ooi:-:t-. wiiich .,r~ -.i l'< .o;cr,.tin~d 
;)n t"le ?Cli. 

The+; •1olt,; :nui.t be het-ie.-n •4.9 and •3.1 vol t .;. 
The •12 volts :nust be between •1 1.4 and +12.6 vole~ 
T~e -12 volts must be between -1 1.4 and -12.6 vol es 

Measure all three supply volta~es usin~ the oscilloscope. Use the 
following oscilloscope ~ettings: 

AC coupling 
Horizontal - lG milliseconds per division 
Vertical - lQQ millivolt5 per division 
Sync - int~rna l, automatic 

Each supply rnust 11av~ no r.iore than S{J millivolt-; peak-t ,,-n~:i1< :ioL i P .,nd 
ripple combined. 

' IET~O~!( [[£ fROIJBLES Hnn rr•:G 
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: £ t1111r ~ .1r., ~.;o vr> l t.-.!?P.$ :,resent, suspP.c t thP. ~,ct~rn,1 t :,c-,wP.r ~1JPr> l ·1 

rriod•dc". If mtlv one :>r ::wo •,ol~;tges ar~ '.'>r~-;~nc .-;usr,P.ct c :1~ '.!t-t ·.mrl( IIL 

~:<ct!ssive noise on the :,ower supply can 11su-1lly be cr-1cl!d co failurE! 1>f 
c~e ~ppropriAtP. filter capacitor (Cl, C3, C8), but can Also be c~used by 
failure of Che voluge regul.1cor. Watch for hi~h amplitude, high 
frP.quency waveforms appearin~ on the power supplies. This would indicate 
oscillation of the volta,.e regulator due to failure of the filter 
capacitor. 

The power ~upply is extremely simple, so detailed trouble~hooting 
in~truction will not be included here. 

STEP 2 -- CHECK FOR ~ODIFICATIONS 

Check co see that the RS232 pull down resistor packages (RPl, RP2, ~P3, 
RP4, RPS) are LGK ohm values (marked lGK or lGl). tf they are 29K or 22K 
values (marked 2GK, 22K, 2G3, or 223) they ,WST be changed. 

~fter chan~ing RPl, RP2, RP3, RP4, and RPS, or if they are already t~e 
correct lfJi( ohm value, use the DVH to measure the INPUT pins of Ul, U2, 
IJ3, IJ4, Ull, Ul2, Ull, and Ul4. All input pins should me~sure .~reate·r 
than -3 volts, typically -3.5 volts to -4 volts. 

If any input measures between -3 volts and +3 vol:s check the resistor 
pack ~oing to that input for breaks or bad solderinq,. Al~o suspect t~e 
correspondin~ IC itself, replacing it if necessary. 

STEP 3 -- CHECK FOR ?ROPF.R CLOCKING 

Set t!1~ oscillo$COpe t o Che following settings: 

DC couplin~ 
Hori~ont~t - ~s n~cessary co vi~w at te~st 4 full cycl~s 
Vertical - ~ voles per division 
Sync - Chann@ l >\ 
Ground the probe tip and make sure the base tin@ is on zero. 

Using one of the clip leads, ~round TPl. A ground stakin~ ~in ls 
provided. IJsing the oscilloscope, check TPIIJ. TPIIJ shoulrt be a TTL level 
square wave of approximately 13.5 KHz (74 microseconds period). The 
actual frequency is not overly critical. Any frequency between IIJ Kijz 
(l(JQ microseconds period) and 15 KHz (~6 microseconds period) is 
accept-'lh le. If the squar~ wave is not present, or is not :t ~ood TTL lP.ve 1 
., ign.i l, iuspec t IJ25 or U2fi. 

This sane w-11ve shoulrl h~ present :tt U2R pi:i 3 ,1nrl U2fi pin 1. If it ts 
nu t, ~us~~ct U2R ar U26. 

'! F. r..;oRK [ [ r Tl<OIJBI..ESHOOTI '.':C 
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P•.lt tile ,ini.t i.ntn the Al!TmlATir. r,ocle by !'lre:-; :;i.,,,~ thfl! frnnt panel ~witch 
until it li~hts 110. If i.t will not li~ht u~ suspect t!rn !>ulh, Ql, or : :i i:! 
switch. 

r;s ing the osc i l lo11cope, check TP4 fot' a TTL leve 1 11quare wave s imi l.tr to 
TPlG and at the same ft'equency. If the clock is not pt'esent press t~e 
~ODE front panel switch once. The light should be OFF. If the clock i1 
now pt'esent the MOOE switch is wired backwards. 

If no clock un be found in either MOOE suspect U21;, IJ27, or U20. 

!Jsin~ c:he oscilloscope, check TP5, TP6, TP7, and TPS. ~c1ch shoulrl show .1 

TTL level square ..,ave at "'latf thP. frequency of t!1e j)revious test ooi:it. 
That is, TP5 should be half the frequency of TP4, TP6 should be half the 
frequency of TP5, etc. If all four test points show no frequency check 
the lo~ic level of U29 pin 7 and U29 pin 1. U20 pin 7 should be a loRic 
HIGH ( >3.5 volts) and U20 pin l should be a loRic HIGH(> 3.5 voles). 
Incot'rect levels here indicate problems with UlG or U2~. 

If U4 has a clock, :ind 'J2G pins 7 and l are correct, c~e the prob Lem may 
lie with U2G, U21, U22, U23, or U24. 

~fter verifying the presence of proper clocking signals ~oinR into and 
cc>min~ out of U2" make sure that these clockinR si~nah ,,re geccinv. to the 
input !)ins of IJ21, U22, U2J, and U24 l>y measurinl! Che input r,ins of c!1ese 
chips. If :i signal is ?resent at TPS, TP6, . TP7, or TP8 but not .:tt r::"'le 
input pins then suspect a broken or burned trace. 

STEP 4 -- CHECK ~EQUEST TO SF.ND {~TS) :-tut TIPLEX me 

,\tt;tch the oscillosc<1pe :,robe tu TPll. .\tl;fch tlie lK ohn re~istor to one 
end of 4 cli:, te'ld. Att:tch t~,e free enrl of the cli:') leArl to t'le +12 1101:: 

'iu:,pl:, st.1kin~ ;>in • 

.\poly •12 volts to the ~TS inout on one of the RE~OTE Dij25 connectnrs. Do 
t~is by inserting the free end of the 1K resistor into Pin~ of the 
desired 0825 connector. TPll should 20 to 4 HIGH lo~ic lP.vel wh~n th~ 
resistor is inserted and go to a logic LOW when the resistor is removeJ. 
Check all 16 REMOTE 0825 connectot'S in this manner. 

If TPll fails co chan~e states when the resistor is inserted into ANY 
~!::MOTE 0825, sus;,ecc IJ21 or UHL If some channels nroduce ,1 chan~~ at 
T?ll while others don't suspect the cot'r<!sr,ondinp. RS232 level shifters 
CJl, U2, 1111, IH2) or the s;,ectr:1 strip connect in'? the connector ?CB t o 
t'.le rnai:i ?CH·. V:?l is .1lso su~pect. 

:'\F:TWOHK I I I TIWUKL::SHOOTING 
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[f -1ll input ~h.mncL; fonction ;,roper!:,, :novf! tht-! oscilloscoo@ :,rol>t! to 
T?4. too~ for Chi! 13.5 KHz square wave found in ~TF.:P 3. \r,nl, +12 v"l:,; 
t•J pin 4 of each RE~OT! ll825 con nee tot' as .ibove. The clock at TP4 sho11 lrt 
stop when the ruistor is insert~d, •nd st-1rc ag:1in inr.nf!diately when tfte 
resistor is removed. If this t~st fails suspect U26 or U2R. 

STEP 5 -- CHECK DATA INPUT MULTIPLEXING 

~tove the oscilloscope probe co TP3. Apply +12 volts to pin 2 of the 
~E~OTE 0825 connectors using the resiscor/cli~ lead combin~tion. With t~e 
resistor in~erted, TP3 should ihow narrow ~ositive ~oin~ TTL ~ulses. 
Ct-ieck all 16 inputs in t•,is manner. 

If no oulses are present at TP) suspect U22 or Uli. If oulses are present 
for some inputs but not for others suspect the correspondini input level 
shifters (Ul, Y4, Ul3, Ul4) or the spectra strip connectinR the connector 
PCB to the main PCB. U21 is also suspect. 

ST!P 6 -- CHECK DATA OUTPUT MULTIPLEXING 

Set the oscilloscope to the followin~ settin~s: 

DC couplin11 
Horizont~l - As necessary to view at lenst 4 full cycles 
Vertical - 5 volts per division 
Sync - Channel A 
Ground the probe tip and make sure the hase line is on zero. 

i:s i'.'t~ 1nllther cl i::, Le .1rl, ~round TP9. IJs i.~v. the o~c i. l loi-copt!, chec~ for 
?Ositive ~oin~ RS232 ?ulses .it ,in l of ~ll 16 ~E~OT~ D~25 connectar•. 
The ou lses should r:,easur~ at leu t 1,; volt,; r,eak-to-~eak with tyr, ic,1 L 
rl!adinq :,eing 2~ vole~ r,e.1k to ne.11k. The r,ubP.~ $ho•dd bP. cP.nt~r~d :trlll1nd 
zer c, vole'-(•/-~ vole.; to•/- ltJ ·1olto;). 

If no pulses are present on any channel ~uspect U24. If 5ome channels are 
active -tnd ~ocne are not suspect the correspondin~ output level ~hifteu 
(lJ7, U8, Ul7, UlA) or the spectra strip connecti~g the connector ?CH co 
t~e main PC8. U24 is also suspect. 

S11:P 7 -- CHECK ACKNOWLEDGE }fULTIPLEXINC 

Remove the ~roundin~ clip fro,n TP9. Usin~ the oscilloscope, clu~ck for 
po1i.tive ~oin~ ~S232 Dtdiies 3t ~in 6 of :ill 11, REfdOTF. IJB25 connecMrc;. 
The r,ulses should rneuure at leut 16 volts oeak-to-r,eak :.ri.th tyy,tcal 
rP..tdin~ t,ei.n~ 2~ volti peak to oe:ik. The pulses 1houlrl he cP.nt~rPd ,1r:i11.,d 
7. ~ r O 1/0 l t 'i ( • / - 8 VO l t <; t O + I - l G VO l t " ). 

\JF.TWOI\!< C [ C TROUBU:SHOOTING 
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I: -,o -,ub~s -1re r,rcso1nt l)n -tny c:l,;1nnel "u.11;,\!ct !;~1. tf qomtt channe!.i a?'~ 
~ctive ,nd some ~re not suspect the corr~spondinq QUtput level ~hift~rs 
(US, U6, UIS, Ul6) or the spectra strip connecting the connP.ctnr PCB to 
the ui-, PCB. U2J ia also suapect. 

ST!P 8 - CHECK HOST INPUT/OUTPUT BUn'ERS 

U1in1 the DVH, •aaure pin 8 of the HOST D825. · It ahou ld aae11• ure between 
+HI and +12 volts DC. If not suapect Rl. 

Attach the r,scillnscope probe to r,in 5 of the HOST lltS25 connector. Appl:, 
+12 volts to pin 4 of any of the REMOTE DB:!S connectors. Pin 'i of t~e 
HOST 082S connector 1hould ~ to approximately +lt volta. It ahould drop 
to approximately -HI voles when the rHiator ia removed. If this test 
fail• •uapect 01, or Ul9. 

Attach the o• cilloecope probe to pin J of the HOST D825 connector. 4pply 
+12 volts to pin 2 of any of the R!MOT! 0825 connector•. Pin l of the 
ROST 0825 connector should shov narrow poaitive ~oin1 1S232 level pulse1. 
The ;,ul• e• should measure at least 16 volts peak-to-peak with typical 
readin~ bein1 21 volts peak to peak. If this teat fails suspect Ult or 
Ul9. 

Att4ch the oacilloacape probe to TP9. 4pply +12 volts co oin 2 of the 
HOST 0825 connector. TP9 ahou ld read a logic LOW. Hove the rH i• tor/ c 1 i? 
lead combination to the -12 volt atakina pin. Apply -12 volts to pin 2 of 
the KOST D125. TP9 should read a logic HIGH. If this t••t fails suspect 
U9 or U24. 

~P.mOV4! th~ cl i;:, lead that ~roun,IA TP 1. "tt =tCh thf! c,sci l lns.cooe ">Mhe to 
TPl. '14ove the re11isc,,r/cli, le4d co111binati.on to t!-ie +12 it-1kin!( -,in • 

.\pply •12 volt• to pin :?t of ::'1e OOST '>'525 connector. TPl 
logic LOW. Move the resistor/cli;, lead combination co the 
stakin" pin. Apply -12 volts to pin 29 of the HOST D825. 
a logic KIGH. stem. Replace the IC• correspondinR to the 
channel( s). 

shou 1,1 l"ll!'ISu rl! 
-12 volt 
TP 1 •hou ld read 
fau Ley 

If the RS232 level• return to normal when using• different comput~r, 
suspect the coaputer's RS2l2 board. Check and repair it~• nece•Aary. 

•·il::'i"ORK II C TROUB U:SHOOTI~G 
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-Hr1c•1 t '1t! >!ici:tn,cope to TP~. too~ f,,r :'larr .1.., :-te~3ti•,,. :!•>i.~~ 77:. :P.,~! 
~u lst!s. t t c•,ert! UI! no pu ls~~ ~r::SC:T c:i.- :ros-r ind try 1~1 i:i. : f t 11.-rP. 
.,ria still :io :,uls·es sus0ect the c.1hle connectincz the HOST to th.- ·,etwor!< 
t C (, the ~S232 l>oard in the ij0ST computer, or t;q or U27 in the ~ecworl< 
l[ (. 

Move the oscilloscope probe to TP4. You should see narrow ,ositive ioing 
TTI. Level pulses. If there are no pulses sus pee t U27 • 

.\ttach one Student Stat ion co Channel 1 of the Network Il t. If the 
Student Stat ion does NOT have a ~etwork tIC ~tudent Station ROH, load anrl 
~xecute Che Student StAtion Oper~tinq System~, ~sin~ 1 c~ssette recorder 
anJ tile Student Station Ooer-Hing System c-1i11ettl! sup!)tied with c~.
~etwor~ II[ sofcware. 

If the Student Station DOES have a Network III Student Station ROH, enter 
the ~S232 Bootstrap Routine by typin~ 

* /12327 If the ~odel Ill ~etwork III ROH is present. 

* /12363 If the Model 4 ~etwnrk 111 ROM is present. 

If, ~hen uain~ the cassette bas~d oper4tin~ systt!ftl, the pro~ram fails to 
Load suspect the cassette volur.11, the cassette recorder, the cAssette 
c.1bles, or the cassette circuitry inside the Student Station Model III. 

If, when using the ROM ba•ed operating system, the pro~ram fails to lot1d 
suspect the RS232 cable connectin~ the Student Station to the 'tetwork III, 
t~e ~S232 ~ard in the Student St-1tion, or t~e t/0 buff-.r• in t~e ~etwor< 
Irr. ~si~q t~~ ~scilloscope, ch~ck fnr ~rooer ~~232 levelA nn both r~P 
~!-;~mTE OR25 cnnn.-c c:ir at c~,~ '.lt"!twnr!< lt t .1ncl .,c c:i.-. ~S23:? !-in.ar-1 in r~, .. 
ScuJl!nt 'it.:ati"n. Improper ilS232 level!! un either l>oar,t irulic.'ICP. o1 ln.:adi.n, 
r,r'°>blem. Chee!< the c;,1me Nerworl< lt( connf!ctnr usinP. -1notht!r cnmouter. (f 
tit~ nr.-,blem rl!,nai-,i, t:te foul~ r,robabl:, lio11,; in the ·~etvor~ Irr',; .ihilit~ 
t~ drive the system. q~place the (Cs corrl!spondin~ en th@ fau:c~ 
clu1nnf! L ( s). 

If the RS232 levels return to normal when usin• a different computer, 
suspect the computer's RS232 board. Check and repair ic o1s necessary. 

"F.T'.~OMK I l l rHOl.lft LF.SHOOT me 
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