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PAGE 1

U is an Aumed Atregat2s microcontrofier. This par is in-circull programmed using the serisl prograrmming poet. When the imicroconirolier is held inreset by either the progeamming port of the extarnal watchdog 1C, & Wansisto? vens the reset signal while serial programming hnes are connected o Ut trougn

analog switch U5,

U2 is & warching 15 used to hotd the micrononirolier m resst if e supply vellage is fess than 4.24 Yt £1.25 Vo < Pin 4 {18 < Rin 2 (Vocl). The watchdog mamentanty resels e microconteles if Pin € (15T} is nat clorked every second, A manisal reset switch Js provided bt shousd not 5e needed.
Diodes D51 through DSE are vsed for display of aut tost results. A test board is used Lo evacuie self lest routines. When the test board is instalied, Auto, Test_1 is held tow and Autn_Test 2 is aftowed to fical al § Vde. This is the signal to statl 1he auld st routines,

U3 and U4 are used bo selectively enabls various input and oulput ICs found on page 2 and 3 of the schematic.

U1 has bwo serial ports avalable. in this application, one port is used o commuricate with transmitler syslam components where U1 is the rnasier of 2 RE-485 serfal hus. Tha other serial port is used 1o provide sedal dats U0 wharg U1 is not the master of the data port. A dual R3-232 port deiver 1G and a RS-485
part driver is also in the second seriaf ¢ata IO sysiem. The serial poris are wired such that serial data input can come theough one of the three serat port chatnels. Dala ouipat s sont oot through sach of the ties senal port channols,

Swilch $W1 is used to seiedt eliher Wansmiter operation or exciier driver operation. When the switches of SW1 ara an, ransmilter operation is selected and the power monitering nes of the transmitter's power amplifier ars routed fa the system power monitoding lines.

fAGE Z:
Digltal cutpet Istches are used (o conbrol system devices. Remote outpul cicults ate implemented using open drain FET2 with grealer than B0 Vol drain 1o source voltage ratings,

Remote digital inputs, are dinde protecied wih a 1 Kohm pull-up sesistor 1 SY0, 1 the remols iapul voltags is grester than about 2 valts of fiealing, 2 FET is tumed on and 2 fogic kw ks applled 1 the digitatinput buffer. 1€ the semote input voltags is Joss than the bam on threshold of the FET (abaut 2 Vde), 3 lngic
high s appiied to the digial input bulfee.

Four of the croulls 6 page bt are ausiliary VO connestions wired for fulurs use. They ave wired simitar to the remote digital inputs but include a FET for digital oulput optration. To oparate these signals s an inpul, the associated oupui FET must be turned offt. These crcuils are atsn connecied to an anatog
inpul mulipiexer 1C.

PAGE 3.

Sevaral ICs are used as input uffers to allow the mictoconinolier (& moniar vacous digital input values. Most digital nputs tise a 10 Kahm pull-up resistor.  The buffer 60 used fos data transter to fhe display is wired for read and wiile control.

PAGE &:

Each afiaiog gt is expectet b e betwaen U and 5 Ve, If & signal excecds 5.1 Vo, & 0.225 Wall zenor diode slamps ihe signais voltags. Most signals ars calibrated al their source however e il sedal potontiometer 105 are used o Gafibrats fowr signals. For hese four rircuils, the inpul vaile is dividad in
hatf before i is applied 10 an of-amg. The seral potentiometer is used o adjust the input signak between 80 and 120%: of the input signal. Serdal dala to the second serial polenometer is transferred through tha frst 1C. Tha wiper position of the digital polentiometer circuitis used to set the gain of the op-amp.
Lower digilal values for the wiper seiting increases the gain of the op-amp, if N=0, gain = 6.0. If M = 255, gain = 3.00. 1f Vin = 1.0 at spare_Aln_t snd N = 128, U21A qut = 4.0% with gain = 4.

Twa 2 position conRectars are used 1 provide power ko the backplane, J62 and J63 gel power from the power supply after 2 nominal 3 amp reseitable fusa, The Raychem polyswitch resetabie fuses niay Gpen on a cuirent a5 low as 2,43 amps &t 50C, 3 amps 8t 25 Cor 3.3 amps at 0C.
They definately will npen when the cuent is 4,86 amps al 50C, § amps al 20C, or 6.8 amps al IC. Trace widths of these tircuits are 0,140 (designed for maximum curent}.
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Each of $he four LED circuits drive a duat eiement common cathode LED, Ta make a goad amber color, the current apphed (o the gresn clement is sightly areater thari the red sloment.

Severat voltage requisions are used ko power the board. Seven volis is typically applied to board LEDs and to the input of 3 predsion 5.0 volt regulator. Thie 5.0 voit regkalor is used for analog sircuits and the microcontrecler analog reference voltage. Another two § wolt reguiator ciecuits are used for most uther
board circuits
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Page 1;
¢ catar o page one & UA which i e contaier, This it Amel microaoniicier & bpaiated 2t 36081 MHz. Booeamining of M device & paricimed ihinugh J2. UA soitts the desion aniog Shannel 6! 162 Bvough Bt seifings of BAR - A2, A3 6 Ud s 2 processor operating LED that 2an be flasherl 10 stern continsad operction
¢ x Ggeamning chog '
[ 45 2z b moniter the +12 Ve Supply fo e bogsd. ©F4 is e selacied chancsl of 2nziog SWEch US, FFE3 and other salect mictoeontieller ping ans H0n006ted 16 3 wa tar fultive access. [—

12 i& ot stanoard 2efis ta RS-485 driver IC. U5 is 3 watchog |G used foold the microaaniialier in teset i e sapmy vohage i less than 4,21 Vas; {325 Vs < Fie 4 (4] < Oin 2 {Veey. LS reses me  Pin B 15T} ie n01 Ginzhed ovaty thooss. M manual iehet switch is peavided bt ahould sk he aeaded. -
[ppiut 1 EoMGT U1 6 wsad To detemiing whare the amgifier eoniml beard i located. The Sigit inats come from i connectar Ji and ars uses io set the SCADA addiess of e dtroler. Pullup meistors s defaut condiion of logic high :::m )
8 below 117 is usert 45 comtreh bwo ot e four boards status LEDs and thrae ofor ciarisis that are net showed to change state during 3 iicrosoriralisr reaet, & FEY 2 humed o6 to shut cursen§ auery fram the CED to furn it of. Ub below UB 1s ussd fo enable diffsrent featires withins saffware. Actuai use is B0 oss
.
1w
frage 2
o the Toner sight eomer ate voltage cegulator Giculls. LITT shocld Slow dor 0,14 2mps of peaef using is 92 GAM esing i1 Ta = DT erax and Tj = 1240 max. 0.26 amps can be obtiines from 1317 f he mouniing pad is 1§ ser. inches. The cenliolies Wik net need this much curent.
LH12 and 119 are low drog-cutveltags regubolers wih 2 tolpranss greater than ar quaite 3. 100 mA is avaiisbla from each device bt egain the aeeiler wil notneed this much suren
1 B L I o s e v L9 gl LT, LIH is e o gonarats a segalated viltage It is abowt 3 VAt 652 than the +3Z Yallsupsly. When he +52 Vol supply (s anabiad, the Etcufy aicand L84 i used o previde Gole vaags 1o Q14 $1a3 16 5 Valis greator than the souces pin of shis FET. i gate of 134 can be luinod of by any Grie of 2w
Rifcrons sieessits, These ciruits ar witest Husugh (12 and <213 A1 this tins thase bensislors are net instalies hus ihey may e instaled 1 boitiess Me shui-ckewn e on 3 dotested fautt, Without Q12 and 013 fnstakied, 1435 anly lufnos o 2y the miciscontroller togh Q18
190, i U bo detogt bigh auron n arliir A1 At 140 Vise, The CUNENL ko amplfier £1 should e sboot 520 Smps. UTE and LI12A am wSet \G Getect 2 High ISR conikion in amplfier stages 62 o 3. Sith 8 2.74 Yda references, Wigh cument shit down shouls 2e about 15 Amps.
128 s used to defect bigh powar supply volage. L715A is ubed 1 indicats that fhe pownr SUpRy vetge ig exs T1on 76 valts.
41258 an page Fis used fo detect high w13 e i the powes supph ot T hot.
oyt Manilocng Sactions - A 0,01 oha: 1% 5 Wakt fru-hoié 1sistar i used for menloring the cLMem thrsssgh sevpeol sections of the ampFwer, T Vamags feveluped across ks sesistor is ampiiad for ayrnt macitoring by 1496, Ui, of 15, The Liresr Technelogy LT T7ATHVESE pracision high side eustosil sanse afmyifist aceegls i madimhm vdiiags of 0 Voo
Trhe 432 Ko sesistor ot Pin 5 ko geour 5e1s The gain of thes anpliier 1o 2oout 726 Tris valn 1§ Atk saf with mush acturadcy since the manufsciure iems] matches the rosisines oF Viik part but Tt actua resictintt Lalue & ol Bnsely defined, & i suggested | stabilty of 25RMIC bud insinad fae nconontralier will dajemiine e exac gain of e o g —
Efcu and vsa » carrecter faciar for measuremnets, R Mxeera e} mon Tonam | aev
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i |_pce | 10798, T

o |owej 1031105 | 1308261

rga 2

o

R per detctar cirmuits, T35 &5 used by the microcontsoller to Sisable tha awral civouit o & i Sansraitter of i walersal 2mEaters whoro e amplifier i not te manils vissst er.

b st 1 st pare it = Safbrated and presenaod an the pul of UZAR ain 5. 1438 miodutt s Whe hghect deteciod forward powsr i & miuli-ampilior aysto, it bl have 15 highos! fowaat pesetr Signal. s SOnal \ovel 1 UZAB pin 6 il b usidt Lo kot 03 AGE Galjut voRoge of 292, Fanaier arpiar s a highor forws pinver. e [8vS1 6t C4E jan il 26 pigher 1525 pin%
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