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PAGE 1:

U1 is an Afimel Almoga 128 micrecontoller. This partis in-circslt programmed using the soral pregramming port. When the misroconwotier is Bield i roset by sither the programning bt of the exteinai walchdeg KC, a transistor inverts the reset signas! while sesial programming Imes are connecied to UY through
analog switch U5,

UZ is & waishdog IC used 1o hotd the microcontrolier in resat F the supply voliage is 165 than 4,21 Ve, 11,25 Vde < #in 4 {IN) < Pin 7 {Veejl. The watthdog momentarity resets the microcontroter f Pin § $ST) is not elocked every second. A manual reset switch is provided bul should rot be needed.
Diodes 81 hreugh DS3 are used for display of aute test esults. A lest board 15 056d 10 exoduie seff lest rouines. \When the tost board is Tnstalled, Auta_Test 1 is heid low and Autg_Test_2 is alipwed 10 float al 5 Ve, This is the signal o start the auto tost routings,
U3 and U4 are used 1o seleciively enable various input and autput 105 found on page 2 and 3 of the schematic.

11 has tw serial pors svaishie. tn this application. cne portis used i commonicate with ransmitinr system comporents whete U1 is the mastes of a RS-485 seral bus. Tho othas serizl port is used to provide serial data 0 whenn U1 is not the master of the data porl. A dual RS-232 part driver IC and a R5-485
port dover is also i he sacond sedal dela VO system. The sadal ports are wired such that sedal data inpat can come through one of the thiee seral port channets. Data outpw is $ent out through each of the thres sedal pot channels.

Switch 51 is used 10 select aither ransmilier operation or exciter dnver aperation. When the switches of SW1 aie an, arsmiter operation is seletted and the power menioring fines of the transmitter's pownr amphfier are rouied 1o Hhe System prwer monitenng fines

PAGE 20

Diightad ouiput jatches aee used W CoNrol sysien devices. Remote cutput sircuiss ave implemented using open drais FETs greater than B0 Volt drain o source voliage rafings,

Remole digilal inputs are diode protecied wiks 2 1 Kohm pulb-up cesistor o SV, 1 e remote nput voltage is greater than about 2 velts of fioating, a FET is turmed on and 3 logic low is applied (o the digitat input buffer. If the remete input voltage is fess thaa the e on threshold of the FET {abott 2 Vde), a logic
high is appiied 1o the digital input buffer.

Eout of the circwils on page two ave audliary O cennecions wired for future use, They are wired similar to the semete digital inputs but inchude a FET for digital ouiput operation. To operate these signais 25 20 nput, the assonizted output FET must bs lumed off. Thess droults are also connscled 1o an anakyg
nprt muliplexer 1C.

PAGE 3;

Several ICs are used as input bulfers o allow the microcontrolier to monitor varicus digital input values, WMost digital inputs use a 10 Kohe pull-up resistor.  The buffer 1C used for data wansker to the display is wired for rsad and write contrel.

PAGE 4:

Each afalng input is expected : be betwoen 0 and 5 Vs, 12 signai excesds 5.1 Vo, 8 0225 Walt zenor diode clamps Ihe signals voitage, Most signals are colibrated at their soirce however o dual serial potenticmeter 105 are used 1o catibrate four signals. For hese four circulls, the input value is divided in
half before it ks apphied to 2n op-amp.  The seral potenbomeser 15 Used 10 adiust the inpul signat between 80 and 120% of the inpul signel. Serial data 1o ke second serial polentiometer is ransfemed theough the first IC. The wiper poesition of the digita potentiometer diroult is used 1o sat the gain of the cp-amp.
Loveer digital vaiues for the wipar salting increases the gain of the op-amp. f N= 0, gain = 8.0, ¥ N = 255_gain = 3,00, i Vio = 1.0 al spare, Ain_1 and N = 128, U21A oun = L0V with gain = 4,

Two 20 posiion conneciors ans Wsed t piovide power @ the backpkng, J82 and J63 get power from the power supply aiter a nominal 3 amp resettable fuse. The Raychem polyswitch reseitable fuses may apen on a cument as fow as 243 amps at 50C, 3 amps a1 25 C or 3.3 amps at 0C.
They definately wit open when the curent is 4.86 amps a1 S0C, § amps a1 200, or 6.6 amps at 0C. Trace widihs of these dircuits are 0.140" (designed for maximun Gurent),

PAGE

o

i
“=5CH, CONTROL
BOARD, EXCITER,
PIONEER SERIES (1302021}
st | Rem] ot {75 RO v

1302023

Ezch of the four LED tireuils drive 2 duat element sommen cathode LED. To make a gond amber $ofor, the current applied 1o the green slement iz slightly greataer than the red clement,

i

Several valtage regulators ars used 10 power the board. Seven volls is typically applied to boars LEDS and to the input of a prezision 5.0 volt requiater. The 5.0 voif regulator is used for anafeg circuits and the mitrocentrofler anaog reference voltage. Another two 5 volt reguiator ciepuits are used Tor mosi other
board cirouils,

i
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Lircuit Descrigtion

Page 1

Centered e page one is the microcanitelier, “This in-circuil programmable Amel microconiroler is operated at 3.6864 #Hz, Programming of this
device is performed Hraugh J105. #F2Z snt PE3 are anafog inpuis connected (o mukipiesers US and US. Destred muliphicer analog channels
are selected by the setting of PAG, PAL, & PAZ, PED and PF1 zre used to monitor the +42V and - 12V supplies 1© the board,

17 i & watehdog IC used 1o held the mictoronwolier in resed I te supply voltage is less than 4.21 Vdc: (1.28 Vde < Pin 4 {IN} < Pin 2 (Ved)).
12 mementanily resets the microcontoller § Pin § 15 not clocked every seeond.

Wicrosenteoier UART 0 is used to commeanicate with sach of ihe amplifier smedules. Page S contalns individual RS-4B5 transcelver ICs for seral
carmmunication, The RS-485 ransesiver [0s contain components that mainiain the receive channel in a high ouiput slate when the inputs are left
open, shored togelber, of terminaied with no signal. Select mitrosonteolier bits of porls A, B, &, ant D are used to individually ensble receiver
¢hannels and transmit channels.

Mitrouonbrolier UART 1 is used to communicate wilh the fransmitier's exciter o exciter switther, UB s 2 R385 ransceiver 10 and U285 a
RS-232 sedal por. J120 §s used 1o provide RS-232 accass to the eontrofler, A standard NULL smodem cable ts needed te connect toa PO
Since data i from either an eseiier of & remete PC are diode ORed, write operations 1o 4120 must moniter the daia FO of the exciler.

Lipper loft comer U1 is used to d2termine whers the emplifier contrel board is located. Rotary switch SW1 detormines the cabinet nuimber and
fhws the cabinet's serial address, The upper Sree bits of U1 can be used o ine pybsicat board istics. Bil 6 will be reserved fora
hal cabinet conirolier to determing i the controfler is the top half contsalter of the bottem half controlier.

L3 betow U s used o mondtor the status of the SCR controliers. U7 is connecled to an & posilion (IP switch which can be used to enable
select firmware opticns,

U117 is used o control the SRE contrfler, the cabinet’s cooling blower FET, and the processor operating LED. The use of this 1O aliows these
ciresits 10 remnain siable during a microoontreier resat.

Page 2.

in the upper left seciion of page 2 are cimuits hat interface with the exhaust air temparaturs board and the fow power supply, A diote is provided
in the 12V output fine to alow maoldple cabinsts to be connected to the colt of the extermat blower refay. AR sxternal cooling blower ¢an be
powerad when any of the cabinels energize e external blower retay by pulling low the Cosfing Blower Contro] line that is cormected 1o the low
site af the cofl.

Voliage samples of the cabinet's high powes AG inputs are monitored trough Inputs of J125. Dictes on the fow powsr supply ines allow far the
wise: of recundant cabinet powss suppiies whare nasded

The Pawer Supply SCR Controlier interface seclion rewtes signals need t cantrol the high power supply. 1n systems where the power supply
woltage feedback potentiomaters are located within the power supply assembly, jumper Wi and W need o be sei for "Rermaota”, When Wy and
W are set for "On Board, R120, R121, R122, and R123 are used to set ihe ot voltage of the figh power supply.

Armplifier modute intedaces are outad through 3301 and J102. Each amplifer module hes independent RS-485 ranscaivers and powes sources.
that are cument imitied with seffresstling fusas,

The R8485 inerface secion defines the RE-4ES loop through connections 13t 2iso contain the Systom Visual AGE and System Aural AGT
signals. Circuitry in the fower poron of this block are used to converl cabicet AGC voltages Inlo systam AGC voliages. If the cabinet fevel
voltages are grealer that than the syslem levels, 113 increases is cutput to diive e system Jevel 10 maich the czbinet level Cabinel AGC Jevels
are set by the highest AGC voltage of the install amplifier modules.

Page 30

F125 is used to measuie the eabinel's infet alr temperatune, Also definad on this page are the boards voltage sequlators. The cabinet's +-15V
supply is used to ganerate +-12V for all amphfier modutes. The +12V signat is furiher regulated to +7 Vie then regulated to sepetate dighal +5V
and mhalog +5V, The digital +5V regulator s nod a5 pracise as the analeg +6Y regulalor but it is capabie of high current loads,

Page &

The RF detection circiits are teed into seperate dual slage op-amps to allow for op-amp locations that are kept dlose 1o the detectors. Ones the
detacted voltage is amphified, most signale are feed through gain poienticmeters before the signals are fesd threugh unity gain arnplifiers.

Page 5

This page contains idividuat RS-485 wansceiver 1Cs for sedal commenization with the amplifler modules. The RS-485 transceiver iCs contain
companents Bal mairan he racelve chamel in a hgh outpul stafe when e inputs are 1efl opan, shored togsther, of lerminaled with no signal,
The rans nd recstve channels of each wansciever are wwdividually controlled by the microcomirolisr. During reset or programming of the

i , puli-up and pul resistors ae used to place the vanscelvers in a tisiate condition. Each amplifior RS-485 connocfon is
teyminated with & 120 ohm registor.
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AMPLIFIER SERIAL COMMUNICATION PORTS Clroult Description

Fage 1:
E st

wa
studuing 1 " ot i et 15 St Pt
s o Calb St sk
B us1 Vo krmyata: i 5

Centered in page one & e microcontrafier. This in-circuil programmable Almet microcenteoller is operated 2t 3.8884 MHz. Programming of
#his devire is perforned through J105, PF2 and PF3 are analeq inputs connected te muiipiezers US and U9, Desiced multiptoxer analog
channels are selecied by the satfing of PALL PAT, & PAZ, PFO and PFY are used to monitor the + 12V and <12V suppliss 10 the board.

Figanicrciiiers 1412 is & wasshdog IC used o hold the micmcontrolier in reset if the supply valtage i ess than 4.21 Ve, £5 25 Vide < Pin 4 {IN} < Pin 2 (vee)).

112 momertarlly resels the microcantreller i Pin B is not clocked very second

LS 148
v S
i 51 RV

s Migrorontralter UART 078 used ko communicate with sach of the amplifier modules. Page 5 contains ingividual RS-484 wanscelver 10s for

seriaf communication. The RE-185 wansteiver 1G5 Contain components that maintain Se receive channel in a Figh sulpet siale when he fipuls
376 lait open, sherted together, o terminated with #0 Signat. Select micsnoontroller bits of poris A, B. E, and D are used 10 indvidually enable
ooiver chanagls Bnd transmit channals.

S 14707)
Tadoln Cuirg = KiSS Tasian bk s - g Rrith
Dot P

“Stlgest Microcontrofier UART 15 used to communicats wilh the rensmitler's exciter of excitet $witcher. UE is 5 R5-485 transcelver IC and Ux s a
{ R%-232 serial port, 4123 Is used o provide RS.232 awtess o he controller. A standard NULL modem catie 1s needed ta connect to 2 PC
Stnce mictotottralie: data input Iy either from an exciter of A remete compuier, appitations hatwrite 1o J123 mist monitor the data UG of the
exciter to kpow when their command can be seny

Upper 1efl corner U1 is usec 1 dotermine whore The amplifier contiol board is lovated. Rotary switth SWH datermines the cabinet number and
~Erpar g thus the cabinet's serisl address. The upper threz bits of U1 ¢an be used to detemming pyhsical board characienstics. B8 8 will be resenved for
— ,+ a half cabinet controller o determine if the controlier is e top half controbier or the bottom half candrolier,

i
- TWskikmmg D
2wk

153 hetew Ut i3 used lo monitor the status of the SCR conrolisr. U7 Is conpected to an B position DIP ewitch which can be used 10 enatie
sefect firmwiare options,

s
pimatiy FE—

o St Yadds 23

Cobivan Sl Sharwd
T banglie eceide 21
U1 is used to contror thn S0 contralier, the cabinet's coating blowsr FET, and the provessof operating LED. The use of this IC allows these

iR cireuits to remain stable duning a micrecontroller rmset

€% 445

Lattle e

UARTE_REY
o540 2 -
T E

yarmm 1,

e
12

A U] Page Z:

Tr B ra RigS " o=
5‘?-.1,,{ s lenasecgn B N I the upper left section of pags 2 are cirtudts that interface with the exhaust air temperature board ond the iow power supply. A diodn is

provided in the +12V cutput line to aliow muliiple cabineis o be connectsd fo the coil of the exdemal blower refay, An exiemal cooling bicwer

can be prwerad when any of the cabinets energize the external biower refay by pulling low the Cooling Blower Contral Bne that is connected o

the low side of e coil.

Voliage samptes of the cabinets high power AC inputs are mositored through nputs of J425. Diodes on the low pawes supply fines allow for

e use of redundant cabinet powess supplies where needsd.

L—

The Power Supply SCR Controlier interface section roules signals need to control the Righ power supply. Power supply veltags feedback
patentiometers fo MUst Do otated in the power supply assemily.

Armplifier module 3
current fimitted Wi

erfaces are rauled through J101, Each amplifer modute has incepentent RE-485 tmnsceivers ard power sources that are
seff-resetting fuses.

The RS4B5 interdace section defines the RE-485 loap thieugh connestions that also contain the System Visval AGC and System Aural AGC
signals. Circuitry in the lower portion of fis blonk are used to convert cabinet AGC vollages inte system AGC voltages. [ the cabinel lovet

voltages are greater that han the system fevels, U3 increases s output to drive the system fevel (o match the cahinet jevel, Cabingl AGC
{evels are set by the highesl AGC voltage of the install amplifier modules.

Page 3

R R126 i5 used to measure the cabinel's inlet air tsmperature. Also defined on this page are the boards voltage reguiators. The cabinet's +4-18V
supply is used to generate #0012V for all ampiifier modules. The +12V sianat is further reguiated to +7 Vde then regulated to ssperate digital
+8Y and analog +5Y. The digital «5Y regulater is not as precise as the analog +5V regulator but it is capable of high current loads.

Page 4:

The RF detection circuits are feed inlo seperats dual Stage cp-amps to sflow for op-amp locabons that are kept dosa 1 e detecions, Once
she detecied voltage is amplified, most signals are feed frough gain poteniiomelers before the signals are feed through unity gain amplifers.

Page 6

This page containg individual 15-465 1Cs for sevial o ication with the amplifier medulss. The RS-485 ranseeiver 105 tontain
compoaents that maintain the recsive channet in & bigh oulpul state when the inpuls are lafl open, shorlsd fogsther, of rminated with fo signal.
The wansmit and teceive channets of each ransciaver are individually conirolied by the microcontrolier. Durng reset of programming of the
Fricrocotealier, pull-up and pul-down resisiors s Used to place the transceivers i 7 tristate condiion. Each amplifer RS-485 nonnection i
terminated with 2 120 ohm resisior.
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