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CIRCUIT ANALYSIS

The AudioSystem Board ishe heart of the Enhanced
Audio Enclosure. It accommodatedi audio and logical
processing circuitry foithe Enhanced Audio Enclosure.
Primary circuits include:

Audio Input Circuits — These circuits provide
amplification, filtering and level-adjustment for all
audio signals applied to the Enhancéddio
Enclosure's audio inputs. Input signals include mic
audio signals, balanced-line audio signals from the
CECI/IMC, balanced-line audio signals from Call
Director patch equipmengnd audio signals from

a pager (or similar device).

Audio Switching Matrix Circuits — The audio
switching matrix routes or switches conditioned
(amplified, filtered, level-adjusted)nput audio
signals to the appropriate audio output circuits.
This matrix consists of ten (10) "cross-point
switch" integrated circuits or "chips" which each
have an 8 x 8 switclmatrix. All console audio
signals are routed through the matrix chips. Input
audio signals are applied to the "x" side of the
matrix and output signals are sent out from the "y"
side. Audiomatrix and all othetogical circuitry
on this board is controlled by the on-board
microcontroller circuits.

Audio Output Circuits — Prior to application to
the appropriate Enhanced Audio Enclosure output,
each audio signal on the output side of the audio
matrix (a switched-in signal) is applied to an audio
output circuit. Each audio output circytovides
amplification/attenuation, impedance matching
and/or level-adjustment in the outpéth. Output
paths include headset earphone aultioi-power
speaker audio ("select" antlnselect" audio),
balanced-line audio signals to the CEC/IMC,
balanced-line audio signals to Call Director patch
equipmentandsingle-ended audio signals to call-
check recorders.

Digital Potentiometer Circuits — Digital pots are
incorporated throughout the audio inpurtd audio
output circuits on the Audi®ystem BoardThere
are no mechanical pots. All audevelsare 100%
adjustable from Personal Computer via the serial
data link and themicrocontroller circuits on the
Audio System Board.

Microcontroller Circuits — Intel 80C32based
microcontroller circuits on the AudicSystem
Board controland processall logical data signals
to andfrom the AudioSystem Board'$/O logic

circuits. These circuits include (non-inclusive
listing) the audio switching matrixseveral serial
ports, digital pots, bi-state logical inputsnd bi-
state logical outputs. The microcontroller circuits
also read the on-board analog-to-digital converter
circuits to provide VU meter data to the PC.

PC Serial Port Circuit — An RS-232 port for
control data communication with the Personal
Computer (PC).

Dispatch Keyboard Serial Port Circuit — This
serial port receives keystrokedata from the
Dispatch KeyboardOperating dcpower is also
delivered to the DispatcKeyboard viathis serial
port.

Expansion Serial Port Circuit — An RS-422
serial port which permits control data interfacing
to  serially-interfaced  external  equipment.
(Reserved for future use.)

Bi-State Logic Input Circuits — These circuits
interface bi-state logical sense lines from external
equipment connected to the EnhancAddio
Enclosure to the Audio System Board's
microcontroller circuits. Examples include mic
PTT sense lines, mic connected/not connected
sense lines, Call Directooff hook, and Call
Director jack sense linegach circuit includes a
pull-up resistor forthe externatevice and low-
pass filtering.

Bi-State Logic Output Circuits — These circuits
interface the microcontroller circuits to bi-state
logical outputs devices such as relay contacts. The
Audio System Boardhas a total oseven (7) on-
board relays.

Analog-to-Digital Converter Circuit — The
analog-to-digital (A/D) converter circuit's primary
function is to provide VU (Volume Unitjata on
various Enhanced Audio Enclosure audio output
signal levels. The microcontroller reads the A/D
converter. It sends the read data to the PC via the
serial control datalink. VU indications are
displayedwithin communicationmodules on the
PC's monitor. The A/D converter circuit &so
utilized during automated tesand alignment
procedures.

Tone Generator Circuits — Programmable
sinewave generator chips dhe AudioSystem

Board give itthe ability to generate single-tone
and DTMF (Dual-Tone Multi-Frequency) tone
signals. Currently, these circuits are msed and

they are not supported by firmware.
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Switching Regulator Power Supply Circuits —
Switching regulator circuits on the Audiystem
Board convert +12 Vdc power frothe Enhanced
Audio Enclosure's power supply to regulated
+5 Vdc powerThis bipolarpower supply feeds all
analog and digitatircuits on the AudicSystem
Board.

analog and digitalpower supplylines. Each regulator
circuit employs aLinear Technology LT1076 switching
regulator IC (or equivalent) packaged in a 5-lead TO-220
case. These regulators feature a 2-amp maximum output
capability, current limiting,and low external support
component count. [AudiBystem Board schematic diagram
sheet 7.]

With the Enhanced Audio Enclosure's tamver
removed, the Audio System Board slides iabalout of the
case between tw{?) plastic printed circuit boarguides
attached to théeft and right innesides of the case. Two
plastic hinge-type locking tabs locatetkar the front
corners of the board hold it in place. These tals®
provide quick board insertionand removal during
maintenance procedures. The board's approxima
dimensions are 14% x 8 inches (36.2 x 20.3 cm).

When fully-inserted, two (2) rectangular 96-pin
DIN-type connectors othe AudioSystem Boaranate with
96-pin DIN
Specifically, DIN connector J22 othe /O Backplane
Board mates with connector J1 on the AuBlistem Board
andDIN connector J21 on the 1/O Backplane Board mate
with J2 on the Audio System Board.

SWITCHING VOLTAGE

connectors on the 1/O Backplane Board.

INPUT FILTER
+ >
12v—> Y6 cgo ca1) +12VA
OUTPUT
FILTER | +5VA
td  [+5-voLT sw. (L2, C30, C31) A3
REGULATOR \\
> (111,01,
ETC) I
OUTPUT |
FLTER [ +5\DIG |
(L3, C6, C7) ,
_J
BIPOLAR SUPPLY OUTPUTS -
TO ANALOG CIRCUITS \—
S \
-5-VOLT SW. \
REGULATOR (| ouTRPUT
> "2, L5, D2 »  FLTER [ 5vA
BTy (L4, C53, C54)

REGULATOR CIRCUITS

Twelve-volt dc power fronthe power supplyunit in
the Enhanced Audio Enclosure is applied to thalio
System Board at J@ins 1 and 23From these pins, the
power (+12V) is applied tahe inputs of théwo (2)
switching voltage regulator circuits on the Audigstem
Board via an L-C low-pass filter network. [Aud®ystem
Board schematic diagram sheets 1 and 7.]

The low-pass filter network is formed by inductor L6
and capacitors C80 & C81. Thisetwork feeds filtered dc
power tothe regulator circuits via the +12VA lineED1
which is visiblethrough the Enhancedudio Enclosure's
front panel, lights when +12\power is present. As
indicated in theeOWER TABLE on sheet 1 of thAudio
System Board schematdiagram, the filter networlalso
feedsquad op-amp 1@J28 atpin 4.[Audio System Board
schematic diagram sheets 1, 16 and 21.]

Both voltage regulators on the Audiystem Board are
switching regulators which aresed to generate a dual-
polarity or bipolar (positiveand negative) 5 Vdcpower
supply from the single-polarity +12 Vdc inpytower
(+12V). All op-ampsand thesinewave generator ICs are
powered by this bipolar supply. In addition, the digital logic

Figure 1 - Audio System Board Power Supplies

+5-Volt Switching Reqgulator

Integrated circuit Uland associated components form
the +5-volt switching regulator circuit. The +12ic input
is located at Ubin 5. This ICoperates in a positivieuck
converter mode with L1 beinthe driven inductor and
Schottky diode D1 providing a clamp function when Ul
turns off. Divider resistors R1, R3and R4produce a
2.2 Vdc feedback voltage at Ul's feedbiaglut, pin 1. C1,
C3 and Cbprovide filtering and decoupling functions.
[Audio System Board schematic diagram sheet 7.]

The +5 Vdc regulated output from U1 is applied to two
separate L-C output filter circuits. L2, CaddC31 output
+5 Vdc filtered supply power fahe board's analog circuits
(+5VA). This is thepositive side ofthe bipolarmpower
supply. L3, Céand C7output +5 Vdc filtered power for the
digital circuits (+5VDIG). Digital and analogrounds are
isolated starting at these filteiSeethe POWER TABLE
on sheet 1 of the schematic diagrdor +5VA and
+5VDIG power supply distributions tdhe integrated
circuits.

circuits are powered from the +5V side. As shown in Figure

1, two output filter circuits areemployed atthe +5 Vdc
regulator's output to provide isolatitretweenthe +5 Vdc
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-5-Volt Switching Requlator

The -5-volt switching regulator is formed by U2 and
associated componentghis regulator stageonverts the
positive 12 VVddnput power to -5 Vdc power for use by the

Microcontroller U56

Microcontroller U56 is an Intel® 80C32 (or
equivalent) 8-bit microprocessor which provides all
processing power fahe AudioSystem Board. Features of

op-amps and other analog circuits on the board. As with thibis chip utilized in the Enhancexldio Enclosure include

+5-volt regulator, 12 Vdc from thegower supply (+12V) is
applied topin 5. L5 is the driven inductor ar@thottky

diode D2 provides clamping whehe switching regulator
turns off. Divider resistors Rghru R8produce a 2.2 Vdc
feedback voltage at U2's feedbaokut. R9 thruR11 and
C13 provide frequency compensation. &&1 C9provide

filtering and decoupling at the outpuind C11 provides
decoupling at the regulatorisput. [Audio System Board
schematic diagram sheet 7.]

64K bytes ofexternal progranmemory storage addressing
(ROM), 64K bytes of external datamemory storage
addressing (RAM; 32K of 64K used), a programmable
serial communications portand 16-bit timers/counters.
[Audio System Board schematic diagram sheet 2.]

Specifically, the memorymap includes 32Kytes of
RAM, 8K bytes of boot ROMnormally onlyinstalled for
flash applications),and eithe64K bytes of one-time
programmabléROM (non-flash applicationsdr 56K bytes

The -5 Vdc regulated output power from U2 is appliedof flash EEPROM. Firmware is stored in tROM chip(s).

to an L-C filter network comprised of L4, C&3d C54.
This filter circuit outputs the -5/dc analogoower supply
line which is identified as -5VA. Thisupply line is the
negative side of the bipolar power supply. 8esPOWER
TABLE on sheet 1 of the AudiBystem Board's schematic
diagram for -5VA distribution details.

MICROCONTROLLER CIRCUITS

Microcontroller circuits on the Audi®ystem Board
perform thefollowing principal functionsfor the Enhanced
Audio Enclosure:

interfacing to the Personal Computer (PC) via 8
serial port

interfacing to the DispatcKeyboard via aserial
port

microphone PTT sensing for all microphones
microphone connected/not connected sensing

cross-pointmatrix chip switchingfor the ten (10)
on-board cross-point switch chips per PTiian
currently connected microphone(s), message
received from PC, etc.

frequency control othe two (2) tone generator
circuits (currently not usedand supported by
firmware)

digital potentiometer setting control
analog-to-digital (A/D) converter circuit reading
interfacing to Call Director patch equipment
output control of the relay outputs

input control of the digitaloptocoupler inputs

If installed, the boot ROM may either be an 8K or Iie
chip. Some boards doot usethe boot ROM inwhich case
the boot-up code is stored ithhe one-time programmable
ROM.

The 80C32's port usage is detailed in Table 1. These
ports provide both memory and /O interfacing.

Table 1-80C32 Microcontroller U56 Port Usage

PORT USE
0 multiplexed: low address byte output (AO - A7)
and bidirectional data bus (DO - D7)
1 serial device control (digital pots, EEPROM)
and sinewave generator control

2 high address byte output (A8 - A15)

3 single-line 1/0O control logic lines, serial com
port, interrupts and memory control logic Iin%ﬁs

Address Latch U59

s As indicated in Table 1, microcontroller U56
incorporates a multiplexed 8-bit wide addraessl data bus
at port O (pins 36- 43). This port transfersoth thelower
addressbyte to external memory and 8-bit bidirectional
data to androm externalmemoryand|/O devicesBefore
U56 can read or write data, it must first latch tweer
addressbyte tothe Q outputs of octal data latttp9.
[Audio System Board schematic diagram sheet 2.]

To latch thelower addresbyte, U56first outputs the
byte atport 0. It next pulls its ALE (address latch enable)
logic line atU56 pin 33low. The byteremains latched on
U59's Q outputauntil the external data read evrite is
completed via port 0, at which timgs6 brings ALE back

(currently not used and not supported by firmware)
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to a highstate. Thissequence repeats upon subsequent U84 chip selection is accomplished in one of the
memory or I/O reads and writes. following methods based updhe installed/not installed
status of boot ROM U85:

Boot ROM U85 (if installed)

* If boot ROM U85 isinstalled, chip selection for

Boot ROM U85 is typically an EPROMhip. If U84 is generated by simplyinverting the
installed, it stores the initializatioand othelow-level BROMCS/ logicline via an inverter within U73
portions of the AudioSystem Board'®perating program (pins 1 & 2). In thiscase, jumper R502 is installed
such as interrupt jumpectors.The installed chipnay be and jumper R503 isnot installed. The inverted
either an 8K x 8-bit (2764 or equivalent) or a 16K x 8-bit line, FPROMCS/, pulls U85's chip enabieput
(27128 or equivalent) device. U85 is mapjrad the 0000 low whenevemicrocontroller U56 addresses any
hexadecimal (0 decimal) to 1FFF hexadecimal (8191 memory location at 2000H or above.
decimal) program storageemoryrange of microcontroller o )

U56 as described irthe following paragraph.[Audio * In cases where U85 it installed, jumpeR503

is installed angumper R502 iswot installed. This

pulls U84's active-lovehip enable inpubow at all
Fourteen (14) address logic lines (A0 Al13) are times.

applied to U85. With current chip enable decoding logic, i o

address logic line A13 is nevased by U85; it is wired to Microcontroller US6 reads U84 tpulsing its program
the ROM chip for futurememory expansions, if required. store qnable (PSEN/) logic lirew. Thls_ rmcrocontroller
Two (2) OR gates (part a§75) generatehe BROMCS/ output is also applied to boot ROM U85i(istalled) and tq
logic linefor U85 by "ORing'the three (3) highest address /O address decoder U76. [AudBystem Board schematic
lines (A13- A15) from the 80C32BROMCS/ is an active- diagram sheets 2 and 6.]

low boot ROMchip select logic line which enables U85 During normal program operations, tHEE/RAM*
during boot ROMreads via its active-lowhip enable input |ogic line from U56 pin 9 remaindow. However,when
at pin 23. BROMCS/ is active (low) only when addressug4 is flashedprogrammed, microcontrollet56 pulls
logic lines A13thru A15 areall low. This maps théboot ~ EE/RAM* high. EE/RAM* and thactive-low write enable
ROM into U56's 0000H to 1FFFH (hexadecimal) addressogic line fromU56 pin 18(WR/) aredecoded bynverter
space. BROMCS/ is always inactieigh) any time US6  U73 (pins 3 & 4) and ORjate U75(pins 8, 9 & 10). The
addresses an external memory byte at 2000H or above.  resultant decoded output, FPROMWR*ransitions low
when U56 writes a flash byte to U84.

System Board schematic diagram sheet 2.]

After the address is saturing a boot ROM read,
microcontroller U56next pulses its program store enable
output (pin 32)low. This enables U85'slata bus output RAM U77

byffers via itsactive-low output enable logioput at U85 RAM chip U77 provides 32Kytes ofvolatile static
pin 25. US6 then reads thédoot ROM databyte at the  3nqomaccess memory fahe AudioSystem BoardThis
addressed location. chip is mapped into th@000H (0 decimal) to7FFFH
(32767 decimal) range of microcontrolleb6's read/write
PROM U84 memory space. Address logic lines #du A14 are applied

to U77's address inputnd A15 is tied to itsactive-low
chip select logicline. [Audio System Board schematic
diagram sheet 2.]

PROM U84 storeshe majority of the Audi®ystem
Board's operating program (firmware}, in cases where
the boot ROM U85 isnot installed, all of the operating
program is stored within U84. The installed PROM may  During normal (non-flash) operations, microcontroller
either be a one-time programmaBl®M chip or,for flash  U56 keepshe EE/RAM* logic line atJ56 pin 9low. OR
applications, a flash EEPRONurrent firmware does not gate U75(pins 11, 12 & 130Rsthe EE/RAM* logic line
support flash programming. with the active-low write enable logitine from U56. The

In either case, the 64K x 8-HRROM is mappednto resulta_ntRAMIOWR* logic line is a.pplied to thea_ctive—
the microcontroller's program storageemory address |OW Write enable input ofU77 atpin 27.Accordingly,
space from 2000H (8192 decimal) ®FFFH (65,535 RAMIOWR* pulses lowwhen U56 writes ayte to the
decimal). All sixteen (16) address lines are applied to UsRAM.

— AO thruA15. [Audio System Board schemataiagram RAMIOWRY* is also used by several memory-mapped

sheet 2] /0 chips which are addressed by 1/0O address decoder U76
and additional ORjates. [AudioSystem Board schematic
diagram sheets 4, 5 and 6.]
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During a RAM byteread, U56 pulsests active-low

the microcontroller's reset logic line @66 pin 10 and to

read logic line(pin 19) low. This enables the data bus various other logic circuits on the board.

output bufferswithin U77 viaits output enable logimput
line atU77 pin 22.RAMIOWR* remains high during the
RAM read.

Counter U74

Integrated circuitU74 is adual 4-bit binary counter
which generates several reference clocks from
microcontroller's 14.7456 MHz clock. Ufins 4, 5 and 6
output divided-by 4, 8and 16clocks respectively. The
3.686 MHz ¢ 4) output is applied to thelock input of
serial communications controll&f71 and thel.8432 MHz
(+ 8) output is applied to thelock input of I/O scanner
U72. The 921.6 kHzlock (+ 16) output drives thelock
inputs of bothsinewave generator chip&J46 & US58.

[Audio System Board schematitagram sheets 2, 3, 5 and

6]

In addition, the 921.&Hz clock output is applied to
the clock input of the seend countewithin U74. This
second counter's divided-by 16 output at Udd 8 is
applied back tothe microcontroller at56 pin 16. When
required,U56 can read these 57.6 kipmlses andjenerate
long time delays via software counters. [AudBystem
Board schematic diagram sheet 2.]

Microcontroller Reset/Watchdoqg Timer U55

Integrated circuilU55 is a microprocessor supervisory

chip that performs power-up resatd "watchdog" timer
functions for microcontroller U56. Resegfenerated by this
chip also reset other logic circuitry on the Aud@gstem

Board. [Audio System Board schematic diagram sheet 2.]

At power-up, U55 hold#ts reset output giin 7 low
until approximately 50 millisecondsfter the +5VDIG

power supplyline stabilizes. Therefore, via inverter U73

(pins 5 & 6), the RESET logic line is held hidbr the

same time interval. The AudiBystem Board is in a reset

(non-operating) state when RESET is high.

US55 will also resethe microcontrolleand othetogic
circuits on the AudidSystem Board ithe microcontroller
fails to periodically pulse U55's watchdotput or if the
+5VDIG power supply line falls out of regulatiobl55's
watchdoginput is located atpin 6 and+5VDIG voltage
sensing is accomplished via the chip&sverpin (U55 pin
2).

If US5 pin 6 remaindow or high for morethan 1.6

secondsthe watchdog timer will time-o@nd anactive-
low reset pulse will appear &t55 pin 7. Thisproduces an

active-high reset pulse at the output of inverter U73, the
RESET logic linefor the entire board. RESET is applied to

Serial EEPROM U57

Integrated circuilU57 is a serially-accessed EEPROM
(Electrically Erasable Programmable Read OWlgmory)
that provides 12&ytes ofnon-volatile memory storage for
the AudioSystem Board. lithis application, itstores data

theuch as digital pot settingend other initializatiowalues

required at board power-up.
schematic diagram sheet 3.]

[Audisystem Board

Microcontroller U56 writes data @ndreads datérom
U57 using theSCLK (serial clock), SDATA (serial data)
and EEPROM_CS (EEPROM chip select) logic lines.
These lines ardéocated between U56jsort 1 andU57's
serial I/O pins. SDATA is a bidirectional data logic line
andSCLK provides clock pulses ftihe synchronous serial
data transfersEEPROM_CS basically provides a strobe-
type function before and after dataactivity on SDATA.
[Audio System Board schematic diagram sheets 2 and 3.]

SCLK and SDATA are alsoused to load frequency
data into thesinewave generator chipsdpot settings into
the digital pots. Theseprocessesare described in
subsequent sections of this manual.

LOGIC INTERFACE CIRCUITS

PTT And Sense Inputs

Eleven (11) identical logiénput buffers circuits are
located orthe AudioSystem BoardEach circuit interfaces
a PTT or sense logic line from thear panel of the
Enhanced Audio Enclosure into the Audgstem Board's
microcontroller circuits. PTT buffer@re shown on sheet 28
of the schematic diagraend sense bufferare shown on
sheet 29. A logidnput line becomes activavhen it is
pulled low by anexternal device. For example,
DESK_MIC_PTT_IN (J2pin 42) ispulled low by the
switch in thedesk mic wherihe desk mic's PTT button is
depressed. Sense logic lines provide connected/not status
for the headsets, microphones. In additiorg (2) sense
inputs are used for Call Director patch status interfacing.

Enhanced Audio Enclosure PTand sense inputs
originate from the connectors at thear panel. All are
routed through the 1/0 Backplane BoardAodio System
Board connector J2. J2 is a 96-pin rectangular DIN
connectorthat mates with I/O Backplane Board connector
J21. The I/O Backplane Board contains no activeasssive
components, only connectors.

On the AudioSystem Boardeach logicinput buffer
circuit consists of a pull-up resistor, an R-C low-pass filter
network, a surge suppression diaed an Schmitt trigger
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inverter. EacHow-pass network provides a switch contactsense inputs originate from theffer circuits described in
debounce function foits input. Italso prevents induced the previous section. [Audio System Board schematic
charges such as static electricity fréatsely triggering the  diagram sheets 5, 24, 25, 28 and 29.]

input. Buffer circuit input and output schematic diagram

labeling is given in Table 2. No debounce operatiorere performed by72. This

function is accomplished via tHe-C and Schmitt trigger
The Schmitt triggers arcatedwithin hex inverters networks on the input lines as previously described.

.U45 (PTT inputs) and U{(sense mputg). Al elevenl (%1) U72 scansthe inputs by sequentially reading three-
inverter outputs are applied to the microcontroller's input

. D . X . ; state octal buffers U43, U@hdU54. This isaccomplished
scanning circuitry described inthe following section. . e
. Co using scan logic line outpuSL1 thru SL3 from U72 to
[Audio System Board schematic diagram sheet 5.] ; .
sequentially strobe each octal bufffhe scan rate is
102.4 kHz or approximately 10 microsecome$weenscan

Input Scanning logic line toggles. [Audi®ystem Board schematic diagram
Integrated circuit U72  is anintel® 8279 (or sheet5]
equivalent) keyboard/display interfacehip. In the For example, to read the eight digital infogic lines

Enhanced Audio Enclosurtis chip isused only foinput  #4m theoptocouplers, U72 pulits SL1 outputow and all
scanning functions. It scans a total of nineteen (19her SL outputdigh. Thisenables U43. When enabled,
Enhanced Audio Enclosure logic inputs. Whenlogic 435 eight outpubuffers drive U72'sight returnlogic
change occurs in one, iitterrupts microcontrollet)S6 so  jine row inputs identified aRLO thru RL7. Sincethe SL2

the change can be read bWS6. At power-up, angs|3 outputsre high, alll70 andUS4 buffer outputs
microcontroller US6programsU72 to operate in an 8279 (amain in a high-impedance state. Nef2 stores the
"scanned sensor matrixnode™. [Audio System Board g state of each return logic line in an internal register so
schematic diagram sheet 5.] it can be read by microcontrollad56 if achange has

Scanned inputs include the six (6) PTT logic inputsoccurred since theprevious read. Approximately 10

from the mics, the three (3) mic sense (Connected/ndﬂiCl’OS'eCOHdgater, SCan |Og|C lineSL1 transitions hlgh,
Connected) |Ogic |ineg'vvo (2) Call Director Sensbgic dlsabllng U43,and SL2 transitionslow so U70'PTT and

lines (jack sensandon-hook senseland eight(8) digital ~ Sense input logic lines can be read.
input logic lines from on-board optocouplers. PTT and  \wnen a change occurs in one or mioqeuts, U72 pin

Table 2 - PTT And Sense Inputs*

FROM I/O J2 INPUT NAME - FROM BUFFERED

BACKPLANE | &J21 I/O BACKPLANE NAME USE
BOARD PIN | BOARD (Active Low) (Active High)
J7 pin 6 41 SUPR_PTT_IN SUPR_PTT Supervisor Headset PTT Input
J6 pin 6 45 OPR_PTT_IN OPR_PTT Operator Headset PTT Input
J5 pin 6 42 DESK_MIC_PTT_IN DESK_MIC_PTT Desk Mic PTT Input
J4 pin 6 43 B/G_PTT_IN B/G_PTT Boom/Gooseneck Mic PTT Input
J2 pin 3 40 PAGER_PTT_IN PAGER_PTT Pager PTT (Enable) Input

Jl: %glp?npéns 44 MONITOR_PTT_IN MONITOR_PTT Monitor Switch/Button
J7 pin 3 74 |SUPR_JACK_SENSE_IN SUPR_JACK_SENSE Supervisor Headset Jack Box Senge Input
J6 pin 3 76 OPR_JACK_SENSE_IN OPR_JACK_SENSE Operator Headset Jack Box Sense Input
J3 pin 3 75 CD_JACK_SENSE_IN CD_JACK_SENSE  Call Director Handset Jack Sense|Input
J3 pin 2 71 CD_HOOK _SENSE IN CD_HOOK_SENSE Call Director Off-Hook Sense Inplut
J4 pin 3 72 B/G_MIC_SENSE_IN B/G_MIC_SENSE Boom/Gooseneck Mic Sense In;Hut

* Refer to Audio System Board schematic diagram sheets 28 and 29.
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4 transitions high. Thigulls the interruptlogic line to
microcontroller U56 identified as KEYINTRYow via
inverterU73 (pins 8 & 9). Upon beingnterrupted via the

KEYINTR* pulse, U56 reads U72 to determine which

input(s) has changed.

Control inputs fromJ56 to U72 includehe active-low
read logic line (RD/), theactive-low RAM or /O write
logic line (RAMIOWR*) and a chipselect logic line
(8279CS*). In addition,U72

chip U55. [AudioSystem Board schematitagramsheets
2 and 5.]

RS-232 Dispatch Keyboard Serial Port

Integrated circuitJ44 and theassociated components
perform  TTL-to-RS-232 conversions between
microcontroller's TTL-level serial porand theDispatch
Keyboard's RS-23gerial port. Thikeyboard is sometimes
referred to as the "CustorKeyboard". Connector J18,
shown within dotted lines on the schematic, is the DB
connector located dhe rear panel of the Enhancaddio
Enclosure. The&keyboard plugs ttehis connector. J18 is a
connector on the I/O Backplane Boar®S-232 serial
keyboarddatareceived fronthe keyboard igpresent on J18
pin 2. The transmit line to the Dispatkleyboard (J18 pin
3) is not used withcurrent keyboard hardware[Audio
System Board schematic diagram sheet 5.]

When akey onthe keyboard is pressed, RS-28@rial
data from thekeyboard is applied J3@n 2. This signal is
routed through the I/O Backplane Boardd applied to J2
pin 38 on the Audi®ystem Boardinductor L7 couples the
signal, RX_DATA_KEYBOARD_IN, to U44pin 13 for
RS-232-to-TTL conversion. A suppresseithin transient

transient voltage suppressor
suppression.

TVS9 provides surge

Integrated circuit U44 has a built-in +5-volt@0-volt
charge pump converter; therefore,oitly requirespower
from the +5VDIGsupply to generate positiadnegative
RS-232 voltages. Capacitors C2thtu C213 are the chip's
charge-pump capacitors. Thé&0-volt suppliesareused by
the chip'sRS-232 TX drivers, only one of which is wired

is reset at power-up by for use.
RESET (high = reset) from microprocessor supervisory

Keyboardoperatingpower is applied to Jgin 34 and
routed through the 1/0 Backplane Board to pir81 at the
Enhanced Audio Enclosurelgar panel. Thermistor F1
provides an automatic resettable fifsaction. In some
casesthis component is not installeand asoted on the
schematic, R12 is substituted.

the

Serial Communications Controller U71

Integrated circuitJ71 is anintel 82530 (or equivalent)

_QSeriaI Communications Controller (SCC) chipptbvides

two (2) additional serial ports fahe Enhancedudio
Enclosure. One port — port A — is used for RS-232 serial
interfacing to the PC (Personal Computer). The other — port
B — provides an RS-422 serial port for expansion capability.
U71 is addressed by microcontroller U56 gsaa of U56's
memory mapped/O. [Audio System Board schematic
diagram sheet 6.]

Drivers/receivers U68 foport A andU69 forport B
convert U71'dransmit andreceivedataTTL-level signals
to RS-232and RS&22 level signals respectively. These
drivers/receivers are described in greater detail in the
following subsections.

On the microcontroller-side of U71, 8-bit parallel data

voltage suppressor TVS9 provides surge suppression frop transferred to androm U71 via U56's multiplexed

induced charges such as static electricity. Teeel-
converteddata (TTL-level) is sent to microcontrollel56's
serial port input at U56 pin 1lvia the
RX_DATA_KEYBOARD line.

TX_DATA_KEYBOARD at U44pin 11 is thelTL-
level keyboardtransmit output serial datdrom the
microcontroller's serial port (U56in 13). Aspreviously
stated, this output is notised with current keyboard
hardware.However, if used inthe future, data on this
transmitlogic line to thekeyboard could includkeyboard
control codessuch as keyboard buffarlear codes. U44
convertsthis TTL-level data tot10-volt RS-232-levetiata.
The RS-232 output igpin  14. Inductor L&ouples the
signal to J2 pin 39, identified as
TX_KEYBOARD_DATA OUT. As shown orthe Audio
System Board schematitagram, J2 pin 39 isonnected to
J18 pin 3 on the I/@ackplane Board. A suppressor within

address/data bus, ADBru AD7. Transferred data includes
the data to beonvertedand transmitted by71, the data
receivedand converted by U71land SCC command data.
U71 performs parallel-to-serialand serial-to-parallel
conversions for the transmit and receive data respectively.

SERCS* from /O address decoder U7@lis active-
low memory-mappedahip <lect linefor SCC U71. It is
applied to U71's chip seleietput atU71 pin 38. This chip
select line is mapped to the microcontroller's external
memoryareabetween AOOOHand AFFFH. However, only
the AOOOH thru AOO3H addressesre used as described in
the following paragraph.

Address linesdbetween microcontroller U5énd SCC
U71 include only U56's lower tw@) address lines, A0 and
Al. Thus, U56 reads fromndwrites to U71 via memory
locations AOOOHthru AO003H. AO is applied to U71's
data/command input d#i71 pin 37. When high and the
SCC is selected]ata is transferredetween U5&nd U71.




LBI-39103

When low and the SCC is selected, commands ar&rom this point the serial data is applied to J2 pin 13 on the
transferredbetweenthe two chips. Address line Al is Audio System Boardnductor L11 coupleshis signal into
applied to U71's A/B port selettput at pin 39. When Al the receiver au68 pin 13. Thereceiverthen converts the

is high and theSCC is selected, port A communicationsRS-232-level signals to TTL-level signaadapplies them
occur. When Al idow and theSCC is selected, port B to U71's port A receive input at pin 14.

communications occur. Three (3) suppressors within transientoltage

RAMIOWR* from U56 and ORgate U75(pins 11, 12  suppressor TVS11 provide surge suppressiothenserial
& 13) is applied to U71's active-low write enalibput at  and power-up status lines.
U71 pin 40. Thislogic line pulsedow when U56 writes a
byte to a RAMIlocation or to an memory-mapped 1/O
location such as address AOOOH. [AudBystem Board
schematic diagram sheet 2.]

Integrated circuit U68 has a built-in +5-volt@0-volt
charge pump converter; therefore,oitly requirespower
from the +5VDIGsupply to generate positiand negative
RS-232 voltages. Capacitors C287ru C290 are the chip's

. charge-pump capacitors. Tk&0-volt suppliesareused by
RS-232 Serial Port the chip's two RS-232 TX drivers.

On the rear panel of the Enhancaddio Enclosure,
the DB-9 connector labeled PC" provides RS-232 RS-422 Serial Port
interconnections for the PC. Normally, serial port COM2 at

the PC is used for PC-to-Enhanced Audio Enclosure contrct> ':F;Jéuzezzsefriil dI/OI expans_ioln ca{oalaglii)lg Ifm\]fidtid by
data interfacing. The data rate is 9600 baud. € Ro- ufl-duplex serna’ port a ack ot the
Enhanced Audio Enclosure. These connectimes present

Integrated circuitU68 is aMaxim MAX202 (or at the female DB-9 connector labeleldO". This port
equivalent) dual transceivelevice. As previously stated, meets EIA RS-422-A specifications up to a data rate of
U71's port A is utilized for communications withe PC  19.2k baud. RS-422 serial links transfer data using
and driver/receiver (transceiver) U68 performs TTL-to- balanced differential signals.

RS-232 conversions between U71 port A and the PC's serial

port. [Audio System Board schematic diagram sheet 6.] Integrated  circuit U69  performs  TTL-to-RS-422

conversions for SCC U7port B. This chip is an Maxim
Connector J17, shown within dotted lines on theMAX490 (or equivalent) deviceTransmit andreceive
schematic, is a female DB-9 connectortla¢ Enhanced TTL-level serial data from U71 pins 2éd 31 isapplied to
Audio Enclosure'srear panel (part of I/OBackplane the driver andreceiver within U69 atpins 3 and 2
Board). Transmitand receive RS-23Zerial data to and respectively. Differential lines othe external side of U69
from the PC is present on J17 pinsu2d 3respectively. are applied to the 96-pin connector J2 via inductors L13
Interconnections arprovided by 96-pin DIN connector J2 thru L16. These differential lines are interconnected to J16
on the AudioSystem Boardmating connector J21 on the (part of 1/0 Backplane Board) at the Enhanci&ddio
I/O Backplane Boardand thel/O Backplane Board's Enclosure's rear panel.

traces. - .
Four (4) suppressors within transientoltage

One driver within U68 is employed for RS-232 suppressor TVS12 provide surge suppression on the
communications to the PA.TL-level serialdata signals RS-422 differential serial data lines.
from U71's port Atransmit output atU71 pin 16 are
applied to U6&in 11, the input of the driver. Thiziver's
output at U68pin 14 iscoupled to J2in 35 byinductor AUDIO INPUT CIRCUITS

L12. This signal is identifiedX_PC_DATA_OUTand it All audio signals applied to a C3 Maestconsole
is routed through the: /O Backplane Board to pitv2 and  gystem are routed into the console system by connectors and
from here, to the PC's serial COM port receive input. terminal blocks atthe rear panel of the Enhancaddio

The other driver withinU68 is used as a power-up Enclosure. These connectasd terminablocksare parts

status line to the PARPOWER_STATUS_OUT from Ueg Of the I/O Backplane Board. The 1/O BackplaBeard
pin 7 isapplied to the COM port's clear-to-sepih. It is ~ routes the signals to the input circuitry on thedio
pulled to approximately -9 volts by the driver when theSystem Board. Audionputs include signals such as mic
Enhanced Audio Enclosure owered-up.This signal is audioz line input audio from the CEC/IM@ndtones from
routed through the 1/O Backplane Board to J17 pin 8. a paging encoder.

Only one receivewithin U68 is usedReceiveserial After conditioning by therespective audioinput
data from the PC's serial COM port is routed into thefircuits described irthe following subsectionsthe audio
Enhanced Audio Enclosure via Jgin 3 at the rear panel. Signals are applied to the audio switching mafwbmed by

10
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the cross-point switch chips. Before application to the audits possible sincall op-amps on the Audi&ystem Board
matrix, each signal iadjusted for anominallevel of 436  are powered bythe bipolar (dual-polaritypower supply
millivolts rms (1.23 Vp-p)via one or more digitglots  generated by the switching regulator circuits.

within the particular input audio circuiklost audioinput

circuits on the AudidSystem Board have a dynamange  Input Level Control

of approximately 12 dB. Buffered mic audio from Ul(in 8 isapplied to the

. . high-side (H1) of aigital pot withinU16 (pins 3, 4 & 5).
Supervisor Headset Mic During alignmentprocedures performed at the Personal
Input At the rear panel of the Enhanced AudioComputer (PC), this digitgdotentiometer (pot 4) provides
Enclosure, the cable frothe supervisor's headsatk box  input level-adjustmerfor the supervisor mic audio prior to
mates with thefemale DB-9 connector labeleUPER  application to the succeeding automatic level control (ALC)
H/S". This is connector J7 on the 1/0O Backplane Board.circuit. When commanded from the PC, microcontroller
Mic audio from the headset is applied topi@ 9 and the U56 loads wiper positiomlata into U16.Seethe section
110 Backp|ane Board routes this SignaL entitled 'DIGITAL POT CIRCUITS " for circuit analysis
SUPR_HEADSET_MIC_IN, tahe AudioSystem Board's details describing howhe digitalpots are adjusted. The
supervisor mic input at connector pih 76. On theAudio  attenuated signal od16's wiper apin 5 isapplied to the
System Board, this line is also identified as succeeding ALC circuit.
SUPR_HEADSET_MIC_IN. Connector J1 dhe Audio
System Board is 86-pin DIN connector which mates with Automatic Level Control (ALC)
J22 on the 1/0 Backplane Board. [Aud&ystem Board
schematic diagram sheet Hlso seel/O Backplane Board
schematic diagram sheets 2 and 5 in LBI-39102.]

One-half of U29 (pins 9 16), a dual transconductance
op-amp, and the associated components forrsupervisor
headset mic ALC circuit.This high-performance ALC
. ) . stage also provides pre-limiting functioias the supervisor
Mic DC Bias & Surge Protection mic audio. ALC can be enabled or disabled by changing the

SUPR_HEADSET_MIC_IN is biased-up by the DIP switch at U2%in 15(S1 position 4). Normally, ALC
+12VA supply and resistor R163 orthe AudioSystem is always enabled by selectite "ON" orCLOSED"
Board. Thisrelatively low-impedance dc bias is required position. See LBI-39101 for additional information.
for the micand earphone angrcuits within the headset.

When a headset is connected, the bias drops ®@uffer & Fast-Limiter
approximately 3.0 Vdc. Static discharge surge protection is

provided by one suppressor withitransient voltage from U29 pin 12 isapplied to op-amp voltagéollower

suppressor TVS3. As shown in the schematic, thi$)s1 The output othis stage atl41 pin 1 isapplied to a
suppressor is basicaltwo 12-voltzenerdiodes connected fast-limiter stage.

back-to-back. [Audio System Board schemati@gram
sheet 10.] Op-amp U64 (pins 1, 2 & 3) and associated

components form a fast-limiter circuit féhe supervisor

Ground reference fothe supervisor's mic audio is headset mic audio signal. At the outpUB4 pin 1, the
provided by Jlpin 44. Thisconnection is identified as . ovimum signal swing will notexceed approximately

SUPR_HEADSET_MIC_IN_GND on botithe Audio g gypp (2.1 Vrms). This signal is thescaled by divider

System Boardand thel/lO Backplane Board schematic network R36@ndR370andapplied to high-pasandlow-

diagrams. pass filter circuits which jointly, form a bandpass circuit for
voice audio frequencies.

The buffered, level-controllecnd pre-limited output

Input Buffer

The moderate-leveBUPER_HEADSET_MIC_IN mic High & Low-Pass Filters
audio signal (approximately 200 mVp-p) is ac-coupled by
C28 into an invertingdpuffer circuit formed by op-amp U10
(pins 8, 9 & 10)and associated componenftBhis buffer
stage doesot provide any voltaggain for the mic audio
signal butsimply impedance bufferingnd high-frequency
roll-off. C74 in the feedback loop setthe -3 dB roll-off
point to approximately 7.2 kHz. U10's non-invertingut The high-pass filter's output fed to a low-pass filter
(+) is grounded and thus the output signal on pin 8 rides diermed by U63(pins 1, 2 & 3) and theassociated
a zero-volt dc potential in reference to analog grolings ~ components.This filter greatly attenuates audio signals

The supervisor headset mic audio high-pass filter
circuit is formed by U64pins 5, 6 & 7) and thassociated
components. This filter greatly attenuates anyow-
frequencysignals such as 60 Hum whichmay exists in
the mic audio signal.

11
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above XHz which may be present the mic audio signal
such as high-frequency hiss.

Output Level Control

The low-pass filter's output at UG@n 1 isac-coupled
into the high-side of a digital pot withid65 (at U65 pin
12). Thisdigitally-controlled potentiometer (pot 7) allows
the supervisor's headset mavel to be set fronthe PC.
This pot's setting shouldot be changed from th&actory
setting. See the  section entitledDIGITAL POT
CIRCUITS" for additional details.

Output Buffer/Filter & Audio Matrix Inputs

The signal on the wiper of the digital potas-coupled
into a buffer/filter circuit formed byJ63 (pins 5, 6 & 7)
and associated component3he output of this stage,
identified as SUPR_MIC (U6Bin 7), isapplied to cross-
point switch chips U82J81 andU80 for distribution(pins
23, 23 & 6respectively). Anmominal voice levelsinto the
supervisor's headset mic, the signal 8bPR_MIC is
approximately 1.0 Vp-p. [AudicSystem Board schematic
diagram sheets 10, 14, 15 and 19.]

In most instancesSUPR_MIC is routed only to the

See the section entitledAUDIO OUTPUT
CIRCUITS" for details on the supervisoand operator
headset earphone output circuits.

Keying

The supervisor's headset can leyed from a
footswitch viathe 'SUPR_F/S" connector (I/O Backplane
Board connector J15) at tmear panel, or the PTT input
provided at the SUPR H/S" connector (J7), also at the
rear panel. Itannotbe keyedrom the DispatciKeyboard.
Footswitchandheadset connectors on ttear panehave a
common PTT line identified asSUPR_PTT_IN.
SUPR_PTT _IN is applied tihe AudioSystem Board at J2
pin 41. Microcontroller U56 reads SUPR_PTT _Ising
the logic interface circuitrydescribed inthe sections
entitled 'PTT _And Senselnput" and ‘Input Scanning".
[Audio System Board schematic diagram sheets 5 and 28.]

Operator Headset Mic

Basically, the first four (4) stages othe operator's
headset mic input circuit are identical to the fifstr
stages of the supervisor's circuit. Therefore, thstages
will not be discussed in full detail.

Line 1 output via U82. (Supervisor mic audio is recorded by At the rear panel of the Enhancédidio Enclosure,

sending the Line 1 output audio to the recorddnyvever,

the cable fromthe operator's headgatk boxmates with

during local Call Director telephone operations (non-CDthe female DB-9 connector labele®PER H/S". This is

patch operationsUPR_MIC is routed via U80 the Call

connector J6 on the I/O Backplane Board. Mic adchm

Director output line so it can be applied to the phone linghe headset is applied to pé 9 and thd/O Backplane

connected to the Call DirectoSeethe section entitled
"AUDIO OUTPUT CIRCUITS", subsection Line
Outputs”, for details onthe Line output circuit§Audio
System Board schematic diagram sheets 14 and 19.]

Sidetone

SUPR_MIC audio is alsapplied to thesupervisor

Board routeghis signal, OPR_HEADSET_MIC_IN, to the
Audio System Board's operator nimput at J1 pin 83. This
input is also identified a®PR_HEADSET_MIC_IN. J1is
a 96-pinDIN connector on the AudiBystem Board which
mates with J22 on the I/O Backplane Board. [Auslstem

Board schematic diagram sheetAso seel/O Backplane
Board schematic diagram sheets 2 and 5 in LBI-39102.]

sidetone level adjustment circuit consisting of one-half of

digital potentiometetJ60 and theassociated components.

This digital potentiometer (pot 9) provides adjustment for

Selection

Buffered and level-controlled operator headset mic

the supervisor's sidetone via PC control. The attenuated migidio from the output of the firgbur stages at U4fin 7

signal on the digital pot's wip€U60 pin 13) isbuffered by
op-amp U47(pins 12, 13 & 14)and applied to the audio
matrix via the SUPR_SIDETONE line from U47 pin 14.

(OPR_HEADSET_MIC) is applied tthe audio matrix at
U80 pin 8. Asshown in the schematic diagram, three (3)
switches within U80 are used to select between the

Specifically, SUPR_SIDETONE audio is applied too_perator, desk or boom/gooseneck mic sigridis.selected

cross-point switch chify40 atpin 22. Thesidetone signal

signal at the output of the matrix chip,

is switched to the supervisor's headset earphones by URSR_MIC_SELECT (U8@in 14), isrouted to the input of

under microcontrollerU56 control. SUPR_SIDETONE

non-supervisory mic audio post-conditioning circuit.

may also be switched tihe operator's headset earphoneg/AUdio System Board schematitagram sheets 9, 11 and
In both instances, other signals such as select audic-

(SELECT_AUDIO) is summed wittSUPR_SIDETONE
beforeapplication to a headset via U4Bd thesupervisor
headset earphone output circuit. [Aud®ystem Board
schematic diagram sheets 10 and 20.]

Seethe following section entitled Non-Supervisory
Mic Audio Selection And Post-Conditioning for circuit
analysis details on the post-conditioning mic audio circuits.

12
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Keying

The operator's headset can keyed from any of
several places including the Dispatckeyboard, a
footswitch, orthe OPR_PTT_INinput. TheOPR_PTT_IN
input islocated at OPER H/S" connector Jgin 6 on the
Enhanced Audio Enclosuretgar panel.Microcontroller
U56 reads OPR_PTT_IN (J#n 45 on théAudio System
Board) via the associated 1/O Backplane
interconnectionsand  tHegic interface circuitry on the

priority. [Audio System Board schematitagram sheets 9,
11 and 19.]

Keying

The desk mic can bekeyed from the Dispatch
Keyboard, footswitch, orthe DESK _PTT_IN input at
"DESK MIC" connector J5 pin 6Microcontroller U56

Board reads DESK_MIC_PTT_IN at J&in 42via theassociated

/O Backplane Board interconnectionand thelogic

Audio System Board. Logic interface circuitry is describednterface circuitry. This logic interface circuitry is described

in detail in the sections entitled®TT And Senselnput"
and 'Input Scanning". J2 is a 96-pirDIN connector on the
Audio System Boardvhich mates with J21 on the I/O
Backplane Board. [Audio System Board schemgithgram

in detail in the sections entitledPTT And Senselnput"
and 'Input Scanning". J2 is a 96-piDIN connector on the
Audio System Boardvhich mates with J21 on the I/O
Backplane Board. [Audio System Board schemgithgram

sheets Jand 28.Also seel/O Backplane Board schematic sheets 5 and 28.]

diagram sheets 3 and 5 in LBI-39102.]

Desk Mic

Boom/Gooseneck Mic

With the exception of the lack of any mic das

With the exception of the dc mic bias circuitry andcircuitry and increased signagjain in the first amplifier

slight input level differencesthe firstfour stages of the

stage, the firsfour (4) stages ofthe boom/gooseneck mic

desk mic input circuit is basically identical to the supervisoinput circuit is nearly identical to the supervisor circuit
circuit previously described. Therefore, these stages will ngireviously described. Therefore, these stages noil be

be discussed in full detail.

At the rear panel of the Enhancédidio Enclosure,

discussed in full detail.

At the rear panel of the EnhancAddio Enclosure, a

the desk mic connects to the female DB-9 connector labeldgtbom or goosenecknicrophone connects to thiemale
"DESK MIC", connector J5 on the 1/O Backplane Board.DB-9 connector labeledB/G MIC", connector J4 on the

Audio from the mic is applied to Jpin 9 and the 1/O
Backplane Board routdhis signal DESK_MIC_IN, to the
Audio System Board's deskic input at J1 pin 82. The
Audio System Board deskic input is also identified as
DESK_MIC_IN. J1 is a 9®in DIN connector on the
Audio System Boardvhich mates with J22 on the I/O
Backplane Board. [Audio System Board schemaitgram
sheet 9.]

Mic DC Bias & Surge Protection

A well-filtered dc bias forthe desk microphone is
provided by the networformed by R40, R60, R61 and

I/O Backplane Board. Audio from the mic is applied to J4
pin 9 and thel/O Backplane Board routékis signal,
B/G_MIC_IN, to the Audio System Board's
boom/goosenecknic input at J1 pin 85. On th&udio
System Board, this input is also identified as B/G_MIC_IN.
[Audio System Board schematic diagram sheet 9.]

All boom or gooseneakicrophones used witthe C3
Maestro console employ dynarmieagnetic cartridge-type
voice coilsand no internaamplifiers; therefore, no dc bias
is required on the mic audio input lin€ypically, these
mics have output levels lefsan 10millivolts peak-to-peak
at average voice sound levels.

C64. With a microphone connected (1000-ohm load), dc

bias on DESK_MIC _IN is approximately 4 Vdc.

Selection

Input Buffer/Amp

Since audio from thdoom/gooseneck mic is much
lower than theheadsetand desk micsthe gain of thdirst

Bufferedandlevel-controlled desk mic audio from the amplifier on the Audidgystem Board stage msuch larger.

output of the firstfour (4) stages at U4lpin 14
(DESK_MIC) is applied to the audmatrix atU80 pin 21.
As shown in the schematic diagram, three $8jitches
within U80 are used to select betwebkea operator, desk, or
boom/goosenecknic signals. Theelectedsignal at the
output ofthe matrix chip(U80 pin 14) isrouted to the non-

Op-amp U10 (pins 1, 2 & 3) and the associated components
provide approximately 22 dB afain. Capacitor C5Gets

the -3 dB high-frequencyoll-off point to approximately
7.2kHz. This stabilizes the circuit by preventing
oscillations.

supervisory mic audio post conditioning circuit. Desk mic

no headsetnd/or no
thdowest

audio is only selected if
boom/gooseneckmic is connected; Mas

13
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Selection

Buffered and level-controlled boom/gooseneck mic
audio (B/G_MIC) from U4lpin 8 isapplied to the audio
matrix at U80pin 9. Asshown in the schematic diagram,

three (3) switches within U80 are used to select between t

operator, desk or boom/gooseneck mic sigidie.selected
signal at the output of the matrix ch{y80 pin 14) is
routed to the non-supervisory mic augiost conditioning
circuit. Boom/goosenecknic audio is only selected if no
headset (supervisor or operator)
Enhanced Audio Enclosure. [AudicSystem Board
schematic diagram sheets 9, 11 and 19.]

Keying

The boom/gooseneckmic can beeyed from the
Dispatch Keyboard, footswitch, ¢dhe B/G_PTT_IN input
at "B/G MIC" connector J4pin 6 on the I/GBackplane

Board. Microcontroller U56 reads B/G_PTT_IN at J2 pin
43 via theassociated 1/0 Backplane Board interconnection

and its logic interface circuitry. This logic interface
circuitry is described in detail ithe sections entitled®TT
And Senselnput” and 'Input Scanning'. J2 on theAudio
System Board mategith J21 on the I/O Backplane Board.
[Audio System Board schematitagram sheets 5 and 28.
Also seel/O Backplane Board schematic diagram sheets
and 4.]

NOTE
All boom/goosenecknic connectors (male DB-9)
must have pins 2and 3jumpered together so
B/G_MIC_SENSE _IN will be activateq
(grounded) when the mic is connected to
(female DB-9).

Non-Supervisory Mic Audio Selection And
Post-Conditioning

Selection

If no headset is connected to the Enhanéedlio

Enclosure's supervisor headset connector, 1/0 Backpla

Board J7pin 3 andAudio System Board Jdin 74
(SUPR_JACK_SENSE_INpre inactive ohigh. In this

case, the Audio System Board selects a non-supervisory mic

audio signal (OPR_HEADSET_MIC, DESK_MIC
B/G_MIC). This selection is based upon the
boom/gooseneckiic  serisput atAudio System Board J2
pin 72 (/O Backplane Board J#in 3) and theperator
headset sensaput at J2 pin 7§1/0 Backplane Board J6
pin 3).

is connected to the

As previously describedthe selected mic audio is
connected to OPR_MIC_SELECT using switches within
cross-point switch U80. Of these three non-supervisory mic
inputs, the operator headset autlas the highegiriority
ﬁé‘d thedesk mic audidas thdowest. Inother words, mic
audio from thedesk mic is never selected if a headset or a
boom/goosenecknic is connected. In addition, mic audio
from the deskandboom/gooseneck miege neveused if a
headset is connected. The microcontroller's operating
firmware setsthis mic priority. [Audio System Board
schematic diagram sheets 9, 11, dl 29.Also see I/O
Backplane Board schematic diagram sheets 3 and 5.]

Post-Conditioning

The  selected (switched-in) non-supervisory
OPR_MIC_SELECTsignal fromU80 pin 14 isapplied to
post-conditioning circuits which are nearly identical to the
supervisor post-conditioning mic audio circugseviously
described. Therefore, these circuits will not be discussed in
Rull detail. The circuitry includes a fast-limitehigh and
low-pass filters which together providevoice-audio
bandpass filtering, a digital pégvel adjustment circuit, a
mic buffer/filter, a sidetone digital pdevel adjustment
circuit, and asidetone buffer/amp circuit. [Audi@ystem
?oard schematic diagram sheets 11 and 19.]

The circuit's output, OPR_MIC at U63 pin 8, is applied
to cross-point switch chips U82, U8and U8B0 for
distribution as needed. In most instances,stdectechon-
supervisory mic audisignal is routednly tothe Line 1
output via U82. However, during local Call Director
telephone operations (non-CD patch operations),
OPR_MIC is routed via U80 to the Call Director output line
so it can be applied to the phone lcennected to the Call
Director. [Audio System Board schematitiagram sheets
11, 14,15 and 19.]

OPR_MIC is also applied tdhe non-supervisory
sidetone level adjustment circuit consisting digital
potentiometer U60 (wiper pin 5) and arop-ampbuffer
stage. This digitapot can be set via <Alt> <Vval >
(increase sidetonand <Alt><Vol | > (decrease sidetone)
keystrokes atthe DispatchiKeyboard program. The C3
Maestro's application program alsallows digital pot

r}jlefjjustment via a note cardSee the section entitled

this manual for

LBI-39101 for
specific details on adjusting digital pot via a note card.
[Audio System Board schematic diagram sheet 11.]

"DIGITAL POT CIRCUITS " in
additional circuit analysis detailsSee

The attenuated and buffered sidetone signal,
OPR_SIDETONE, is applied to the cross-point switch chip
U40 at pin 7. Thissidetone signal is switched into a
summing networkand applied to the operator's headset
earphones. It may also be sumnwith other signals and
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applied to the supervisor's headset earphoip&sdio
System Board schematic diagram sheet 20.]

Line Inputs

High-Pass Filter/Buffer & Audio Matrix Input

Capacitor C324 ac-couples Line 1 audio from U89 pin
14 to the input of a high-pass filter circéitrmed by U89
(pins 5, 6 & 7) andassociated component§his active

Four 600-ohm 4-wire balanced line interfaces ardilter circuit passesll voice audio frequencieand greatly

provided at the Enhanced Audio Enclosurear panel for
interfacing to the CEC/IMC Digital Audio Switch. Aflbur

inputs arebasically identical; thereforegnly the Line 1
input circuit will be discussed in detail. [Audi®ystem
Board schematic diagram sheets 12 and 13.]

At the Enhanced Audio Enclosum| 4-wire balanced
line audio connections @ndfrom the CEC/IMC are made
at /0 Backplane Board connector Jhis female DB-25
connector is labeledLINES 1-4" on the rear panel. All

attenuates any frequendyelow 300 Hz which may be
present on the Line 1 input (60 Hzm,for example). The
output of this filter,LINE_1 IN at TP38, is applied to
matrix chip U49 at pin 6. Using a cross-point switch within
U49, microcontroller U5&an switch Line 1 input audio to
the SELECT_AUDIO line as required. With a -5dBm
signal (436 m\ms into600 ohms) on the Line 1 balanced
input, theLINE_1_IN signal at TP38 is set via the digital
pot to 436 millivolts rms (1.23 Vp-p).

balanced line audio signals on J1 are routed to 96-pin Dll&a” Director

connector J22.
connector J1.

J22 mates with AudBystem Board

Line Coupling & Surge Protection

Audio on the Line linput pair iscoupledinto the
Audio System Board via 606hm coupling transformer
T11. The balanced inputs are identified LINE_1_IN+ an
LINE_1_IN- at 96-pin DIN connector J1 pins @&d 95

The C3 Maestra@onsole systencan beconnected to
Call Director (CD) for CD patch telephone operations. This
feature allowghe dispatcher to "patch" a telephone line to
a specificunit, talk group,conventional channel or radio
patch in the CEC/IMC network. When not beinged for

dCD patch telephone communications, the dispatcher may

also use the Call Director for local telephone operations.

respectively.The 1/0 Backplane Board's DB-25 connector

at the rear panel of the EnhancAddio Enclosure also
uses this same labeling (J1 pin 1 = LINE_1_I&hd J1 pin

2 =LINE_1_IN-). [Audio System Board schematic diagram
sheet 12Also seel/O Backplane Board schematic diagram
sheets 1 and 5.]

On the AudioSystem Boardresistor R497 loads T11l's
secondary for an approximatee input impedance of 600
ohms. Surge protection on the transformegésondary or

NOTE
A Call Director patchshould not beonfused with
a radio patchin which a collection of radio talk
groups are interconnected for commg
communications as one group.

pn

Audio interfacing to a CD is performed by a 4-wire

non-line side is provided by one suppressor within transier@00-ohm balanced line interface. On the Audipstem

voltage suppressor TVS13.

Level Control & Buffer/Amp

C336 ac-couplethe signal on theecondary off11 to
one of the digital pota/ithin U90. This digitalpot provides
computer-controlled level adjustment fitlve Line 1 audio
input via the PC during alignmermgrocedures. See the
section entitled DIGITAL POT CIRCUITS " for circuit

Board, the inpupair interface isvery similar to the Line 1
input circuitry described ithe previous section. Audio on
this pair isfrom the CD (originating from the telephone's
"mic") and it is heard by a radio in a patgberation or by
the dispatcher in a local CD telephone operation.

Line Coupling & Surge Protection

Audio from the Call Director is applied to connector J3

analysis details describing how the digital pots are adjuste@" the /O Backplane Board. Thismale DB-9 connector

Op-amp U89 (pins 12, 13 & 14)and associated

at the Enhanced Audio Enclosure&ar panel idabeled
"CALL DIR". 1/0O Backplane Board interconnections route

components form a non-inverting buffer/amplifier stagethe balanced line input signal from J3 to 600-ohm coupling

that provides a voltaggain oftwo (2). Capacitor C325ets
the -3 dBroll-off point at 7.2 kHzThis stageamplifies the
signal from the wiper of the digital p@U90 pin 13). The
amplified signal is applied to theucceeding high-pass
filter stage via capacitor C324.

transformer T2 on the AudiBystem Board. Othe Audio
System Board, these balancéde audio inputs are
identified as CALL_DIRECTOR_IN+ and
CALL_DIRECTOR_IN- at Audio System Board connector
J1 pins 55 and 8%espectively. J1 ighe 96-pin DIN
connector on the AudiB8ystem Boardhat mates with J22
on the 1/0O Backplane Board. #ypical CD balanced line
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audio input signal is -20 dBm[Audio System Board System Boarcind the/O Backplane Board, the balanced

schematic diagram sheet 8.] line audio input is identified PAGER_IN+ and
Resistor R171 loads T2's secondary for a 600-aten PAGER_IN-.
input impedance. Surge protection psovided by one The pager PTT input is routed to tAeidio System
suppressor within transient voltage suppressor TVS6. Board via the 1/0 Backplane Boaehd therinterfaced to
microcontroller U56. Se¢he section entitledPTT And
Level Control & Output Buffer/Amp Sense Input" for specific details. Pager audio Bnly
Capacitor C119 ac-coupléise signal on theecondary ISDV'I\{I'T'CiZep?Jtm when the paging encoder activates the pager

side of T2 to one of the digital pots within UThis digital
pot provides computer-controlled level adjustment for th
CD input audioSeethe section entitled DIGITAL POT
CIRCUITS" for circuit analysis details describing how the Balanced audio from J2 terminalsahd 2 isrouted
digital pots are adjusted. through the 1/0 Backplane Boaahd applied to 600-ohm
. . coupling transformer T3 on the AudiSBystem Board.
Op-amp U18(pins 12, 13 & 14)and associated o) ~ep’ N1 i jocated at Jain 28 andPAGER _IN- is
components fofm a non-inverting buffer/amplifier StageIocated at Jlpin 60.Typical pager audianput level is
with an approximate voltaggain of twenty-one (21) or -5 dBm. [Audio System Board schematic diagram sheet 8.]
26 dB. C118 in the op-ampfeedback loop sethigh- ’ '

frequency roll-off to -3 dB at 7.2 kHAVith a -20 dBm Resistor R198 loads T3's secondary foline input
CALL_DIRECTOR_IN+/-line input signal, the CD signal impedance of 600 ohms. Surge protection is provided by a
at TP15 (U18pin 14) isset via the digital pot to suppressor within transient voltage suppressor TVS6.

436 millivolts rms (1.23 Vp-p) into the matrix.

?_ine Coupling & Surge Protection

Level Control & Output Buffer/Amp

Audio Matrix Inputs Capacitor C140 ac-coupléise signal on theecondary

Bufferedand level-adjusted CDnput audio from U18 or non-line side of T3 to one of the digital petghin U21
pin 14, identified as CD, is applied to cross-point switch(pot 28). See the section entitled DIGITAL POT
chips U81, U49, U39, U48, U8B0 and U40 for distribution asCIRCUITS" for circuit analysis details describing how the
required. For example, during a CD radio patclswétch  digital pots are adjusted. The attenuated pager signal on the
within U81 turns on toroute the CD inputaudio wiper of the pot(U21 pin 5) isapplied to thebuffer/amp
(originating from telephone's "mic") to the CEC/IMC via stage formed by op-amp Ulins 8, 9 & 10) and
CIM Line 4. [Audio System Board schematidiagram associated component3his stagehas an approximate
sheets 15 thru 20.] voltagegain offour (4) or 12 dB. C116 ithe feedback
loop setghe high-frequencyoll-off to approximately -3 dB

sendingCall Director audio to a recorderCD input audio ?’EAZBIE;HZ. The output a#18 pin 8 orTP14 is identified
applied to U8(in 20 isswitched orandoff via theswitch '

within U80. Switched CD audio on the output side of the, . .
audio matrix, CD_SWITCHED, is applied to the Audio Matrix Inputs

unselect/telephone recorder output circuit (output is PAGER audissignals are applied to cross-posmtitch
USEL/TELE_RECORDER_OUT at J#in 86).However, if  chips U82, U81 and U4@ins 7, 7 and 2Bespectively. U82
this output circuit isused for sendinginselect audido a  andU81 switchthe pager's signals to the line outputs. U49
recorder, CD_SWITCHED is not useaid line 2, 3 and 4 switchesthe signals to th8ELECT_AUDIOline so it can
input audio isswitched in via U48pins 21, 9 and 20 be routed to the select audio outpletvices. Thesdevices
respectively. [Audio System Board schematimgram include the select speaker, headsets the alect recorder

If the unselect/telephone recorder outputuged for

sheets 18 and 19.] output. [Audio System Board schematiagram sheets 14,
15, 16 & 20.]
Pager

Audio from a paging encoder (@imilar device) is DIGITAL POT CIRCUITS
applied to terminablock J2 athe rear panel of Enhanced
Audio Enclosure. This terminal block is labeled
"PAGING". It provides connections for both pager audio
(usually tones) and a pager PTT (enable) input. Pagdio
is applied to J2 terminals &nd 2. Orboth the Audio

To provide computer-controlled level settings from the
Personal Computer (PC), the audio inpatd output
circuits  incorporate  256-position  digitally-controlled
potentiometers. These digital pots all@t audio levels
associated withthe Enhanced Audio Enclosure to be
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adjusted via the PC. Adjustments include dispatch operatostokes fromthe console's DispatctKeyboard. [Audio
adjustable audio levels such as headset sidetolwnes System Board schematic diagram sheets 10 and 11.]
andsystem-level adjustments suchliag input and output

levels to and from the CEC/IMC Digital Audio Switch. In addition, thispotand all other digitapots on the

Audio System Board may be sefsing the console's
With the exception of the headsets' sidetenkime  application program via a note card. Refer to LBI-39101 for

adjustments, none of the digitgots provide volume details.

adjustments forthe speaker or headset earphone audio

signals. Speakerand headset volume adjustments are

accomplished at theespective speaker or headset by NOTE_ ]

mechanical potentiometers or as describethéfollowing DO NOT ADJUST any digital pot from the

note. factory setting unless a full understanding of the
consequences is known.

NOTE
Communication module volume changestet C3 When a digital pot adjustment occurs, commands are
Maestroeffect CEC/IMC CIM line outputlevels, sent from the PC to microcontroll&f56 viathe RS-232
not the digitalpots within the Enhancediudio serial communicationlink between the PC and the
Enclosure. Enhanced Audio Enclosure. Next]56 processes these

commandsand serially loads thenew setting into the
appropriate digital pot using the serial data (SDATA) line,

Fifteen (15) dual potentiometer chips are located on ththe serialclock (SCLK)line, and a chip seledbgic line.
Audio System Board for #otal of thirty (30) individual ~As shown in Table 3, the fifteen (15) chip select logic lines,
pots; there areno mechanical potentiometersal audio one for each dual potchip, are identified as
level adjustmentare made vigoftware control. Basically, DIG_POT_SEL_1/2 thru DIG_POT_SEL_29/30. The serial
commands from the PC instruct microcontrollds6 to data stream length sent out frad6 via SDATAduring a
load new settings into a digital pot. See Table 3. digital pot adjustment is 17 bits long.

As shown in Table 3, for example, both petghin For example, to load both potgthin U16 with new
Ul6 are in separate circuits. Onelasated inthe operator settings, DIG_POT_SEL_3/4 transitionigh toenable the
headset mic input preamp/pre-adjustment circuit (wiper i€hip. Next, seventeen bits which represtm two pots'
pin 13; pot 3) and the other is in the supervisor headset miew settingsare clocked into U16 using SDATA and
input preamp/pre-adjustment circuit (wipemis 5;pot 4). SCLK. Finally, DIG_POT_SEL_3/4returns low which
[Audio System Board schematic diagram sheets 9 and 10.]Jatches thenew pots settingand disables U16 from
subsequent SDATAand SCLK activity. [Audio System

All of the digital pots initially power-up witithe wiper Board schematic diagram sheets 9 and 10.]

in a 50% or centered position. Microcontroller #&n
immediately loads each pot in accordance with its The DIG_POT_SEL_xx logic lineare generated by
respective setting stored in a "workingltea of serial microcontroller U56 bylatching databytesinto octal data
EEPROM chip U57.This EEPROM also contains an flip-flops U87 and U88. DIG_POT_SEL_1/2 thru

unchangeable "default" digital pot storage area. WheBIG_POT_SEL 15/1@re latched outputs froih88 and
shipped from thefactory, the working area matches the DIG_POT_SEL 17/18thru DIG_POT_SEL 29/30 are
default area. latched outputs from U87. [AudiBystem Board schematic

The operator sidetone digital pi#60 pins 3, 4 & 5) diagram sheet 4.]
can be set via <Alt><Vol 1+ > and <Alt>Vol | > key
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Table 3 — Digital Potentiometers

SCH. WIPER DIGITAL POT DIGITAL
DGRM. | IC PIN SELECT LOGIC LINE POT CIRCUIT LOCATED IN / ADJUSTS
SHEET NAME NUMBER *
1 uz21 13 DIG_POT_SEL_27/28 27 N/A (pot not used)
8 u19 13 DIG_POT_SEL_1/2 1 Call Director Input
8 uz21 5 DIG_POT_SEL_27/28 28 Pager Input
9 ui6 13 DIG_POT_SEL_3/4 3 Operator Headset Mic Input (pre-adjustme|
9 U7 5 DIG_POT_SEL _5/6 6 Desk Mic Input (pre-adjustment)
9 U7 13 DIG_POT_SEL_5/6 5 Boom/Gooseneck Mic Input (pre-adjustme
10 ule 5 DIG_POT_SEL_3/4 4 Supervisor Headset Mic Input (pre-adjustm
10 u65 13 DIG_POT_SEL_7/8 7 Supervisor Headset Mic Input (post-adjustn
10 ue60 13 DIG_POT_SEL 9/10 9 Supervisor Sidetone
11 u65 5 DIG_POT_SEL_7/8 8 Operator (selected) Mic Input (post-adjustm
11 ue60 5 DIG_POT_SEL_9/10 10 Operator (Non-Super.) Sidetone
12 U0 13 DIG_POT_SEL_11/12 11 Line 1 Input
12 U0 5 DIG_POT_SEL_11/12 12 Line 2 Input
13 ue67 13 DIG_POT_SEL_17/18 17 Line 3 Input
13 ue67 5 DIG_POT_SEL_17/18 18 Line 4 Input
14 us1 5 DIG_POT_SEL_15/16 16 Line 2 Output
14 us1 13 DIG_POT_SEL_15/16 15 Line 1 Output
15 U3z 5 DIG_POT_SEL_13/14 14 Line 4 Output
15 U3z 13 DIG_POT_SEL_13/14 13 Line 3 Output
16 ul4 13 DIG_POT_SEL_29/30 29 Select Speaker Output
16 uz7 13 DIG_POT_SEL_21/22 21 Select Recorder Output
16 U1z 13 DIG_POT_SEL_19/20 19 Select Audio Output
17 ul3 13 DIG_POT_SEL_23/24 23 Unselect Speaker 2 Output
17 ul4 5 DIG_POT_SEL_29/30 30 Unselect Speaker 1 Output
18 uz7 5 DIG_POT_SEL_21/22 22 Unselect 4/Telephone Recorder Output
18 uUl3 5 DIG_POT_SEL_23/24 24 Unselect Speaker 3 Output
19 u19 5 DIG_POT_SEL_1/2 2 Call Director Output
20 U9 13 DIG_POT_SEL_25/26 25 Supervisor Headset Earphone Output
20 U9 5 DIG_POT_SEL_25/26 26 Operator Headset Earphone Output
30 u12 5 DIG_POT_SEL_19/20 20 Auxiliary Input (used for CD patch)

* Refer to LBI-39101 for typical digital pot settings.
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Microcontroller U56 latchegshe DIG_POT _SEL xx (SINGEN_CS1 or SINGEN_CS2) to latch the word into the
logic levels into U87 and U88 via its address/data bus (AD@hip's internall6-bit latch. Upon latching, the generator
— AD7) and adecodecchip select logic lindor each octal immediately begins generating theewly loaded tone
latch chip. Thedecodecchip select logic lindU87 or U88  frequency. Toturn agenerator's outpubff, U56 loads a
pin 11) is a logical "OR" of the active-low POTSyy_zz from0000H 16-bit word (all zeros).

3-to-8 line decoder U76 ROTS16 31 for U87 and
POTSO 15for U88)and theactive-low RAMIOWR*. As Summer/Buffer Op-Amp Stage

shown on the schematic diagrad®TS16 31lis mapped to Each sinewave generator outputs a 5 Vp-p (£2.5V)
the BOOOH memoryarea. Therefore, to latch nesiata to  tone at itspin 11. The signals are theammed into a
the Q outputs ofU87 and thus changene of the summer/buffer stage formed by op-amp gins 1, 2 & 3)
DIG_POT_SEL_xx logic outputs from us7 and thenamplified by U47 (pins 5, 6 & 7) and the
(DIG_POT_SEL_17/18 thru DIG_POT_SEL_29/30), associated componentshe resulting TONE outpdtom
microcontroller U56 simply writeshe datébyte to 1/O  U47 pin 7 isapplied to the audio switching matrix so it
location BOOOHThe writtenbyte hasonly one bithigh and ~may be switchednto andsummed with a line output, a
it activates thePOTS16 3llogic line. U56 changes the SPeaker output, or the Call Director output.

DIG_POT_SEL_1/2 thru DIG_POT_SEL_15/16 logic Cross-point switch chips which route TONE to an
outputs from U88 in a similar fashion by writing a data byteaudio output circuit include U82 (Line 1 & 2 output), U81
to memory location COO0Hhis writeactivates thective-  (Line 3 & 4 output), U49 (select audi@nd USO (Call

low POTSQ 15logicline. [Audio System Board schematic Director output). [Audio System Board schematic diagram

diagram sheets 4 and 6.] sheets 14, 15, 16 and 19]
TEST_TONE from U47pin 1may be useduring
TONE GENERATION CIRCUITS automated test procedures by selectiggjtching it to the
input of any one oeveral audio circuits via cross-point
Sinewave Generators U46 And U58 switch chips U79and U62 within the audio switching

matrix. During these test, the output of the circuit under

Two (2) identical programmable sinewave generatotest is monitored by the VU meter circuitry poovide a
chips on the Audi®ystem Board, U46ndU58, give it the pass/fail status indication to Personal Computer. [Audio
ability to generate single-tonand DTMF (Dual-Tone System Board schematic diagram sheets 3 and 21.]
Multi-Frequency) tone signals. With current firmware and

PC software, this circuitry is not utilized.
sottware, fhis cireuiity s hot utlize AUDIO MATRIX CONTROL CIRCUITS
Both chips aredirectly controlled by microcontroller

U56. On-chip circuitry includes serial interface circuits (a_ All audio routing within the EnhancedAudio
shift registerand a latch), a sineok-up table, an 8-bit Enclosure's agd|o swltchlng matrlxascompllshed by ten
digital-to-analog converter, a smoothing filter circuit and(10) cross-point switch chips. These ten chips form the

an op-amp buffer output stage. [AudBystem Board audio switching matrix.They are directly controlled by
schematic diagram sheet 3] microcontroller U56. Specifichip numbers are listed in

Table 4. Each cross-point switch cliips an 8 x &witch
A 921.6 kHz reference clock from Upin 6 isapplied  matrix for a total of 64 switches per chimd 640 switches
to theclock inputs at pin 16 ofach sinewave generator iy the completematrix. Audio signal inputs are applied to
chip. U46 and U58 are powered fromthe bipolart5-volt  the chips' X pins and all matrbutputs originate from the
supply lines. Pin 11 on each chip is tistnewave output chips' Y pins. Microcontroller U56 can individually address
pin. [Audio System Board schematitagram sheets 2 and and control (switch on or switchoff) each switch as

3] required. [AudioSystem Board schematic diagrasheets
Frequencydata from microcontrolletJ56 is serially 14 thru 21]
loaded intoU46 and U58 viathe SCLK, SDATAand the Not all of the 240switcheswithin the audio matrix are

respective chip select loglme — SINGEN_CS¥or U46  ysed. On the schematic diagraswitches which may be
and SINGEN_CS2 for US8. All of these logic lines tyred on during normatonsole operationare indicated
originate from port 1 of U56. To change one of thepy 5 small dot«) on the appropriate X-Y cross-poing)(

sinewave generator's output frequency, U56 first clocks aatrix |ocation. Switches whichare never turned on
appropriate 16-bit wordnto the generator's input shift -ontain no dot on the cross-point.

register via the SCLKand SDATA logic lines. Next, U56
pulses (low-high-low) theespective chip select loglne
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Power-Up Initialization lines (AO thru A5), and itsleast significant bidirectional

_ ) data line (ADO). [AudioSystem Board schematitagram
When the AudioSystem Board is powered-up, all sheet 6.]

cross-point switchewithin the cross-point switch chips are

initially cleared (switched open oroff). This is Table 4 — Cross-Point Switch Chips'
accomplished via the hardware RESET pulem Chip Selects

microprocessor supervisoohip U55. Typically, this reset

period lastdbetween 6Gand 100 milliseconds aftgpower- OUTPUT CHIP SELECT SELECTS
up. RESET is applied to the reset input of eaass-point FROM U78 LOGIC LINE CROSS-POINT
chip (pin 10). [Audio System Board schematimagram PIN NUMBER NAME SWITCH CHIP

sheets 2 and 14 — 21.]

. . 9 XPT_STROBEO1 us2
To ensure correct audio routing after the hardwarge =

power-up/resetall cross-point switcheare first sent “turn 10 XPT_STROBEO2 usl
off* commands from microcontroller U56. Next, the 3
switchesthat must beclosedare sent "turn ontommands
For example, if U56 sensethe supervisor headset is 7
pluggedin, it turns on thenecessary switctvithin U82 to
route the supervisor's mic audio signal to the Line 1 outpul. 6 XPT_STROBEOQS U48
5
4

XPT_STROBEO3 u49
XPT_STROBEO4 U39

[Audio System Board schematic diagram sheet 14.] XPT STROBEO6 uso
Since each of the ten (10) cross-point switch chips hals
. XPT_STROBEOQ7 u40
an 8 x 8 matrix array, atower-up, U5@nust send out 640 -
"turn off" commands followed by several"turn on" 18 XPT_STROBEOS U6l

commands. Switch turn-on/off control logic is described in
the following section.

17 XPT_STROBEO9 u79
20 XPT_STROBE10 ue62

Control Logic Lines

Control logic lines for the cross-point switch chipsStrobe

inclgde six (6) addfess logic linesd a datdaqgig line. In After U56 sets a given XPT_Abiru XPT_A5 address
addition, eqch Ch'p alstas  astrobe logic line that and the XPT_ADO data logic line vid86's outputs, it
performs chip selection. toggles a switch within one of the cross-point switch chips.
This is accomplished by pulsing the appropriate
XPT_STROBEXxx logidine at pin 2 of the requiredross-
Each switch within a cross-point switch chiyfas a point switch chip. These cross-point strobe pulses are
unique address locatiothat microcontroller U56 can generated by US@sing 4-to-16 decoder/latch U78. The
address via the six (6) cross-point address logic lines. Thesddressed switch toggles tthe position defined by
logic lines are identified as XPT_Afru XPT_A5. An X  XPT_ADO (high =switch on ordow = switchoff) when the
switch coordinate is addressed by XPT_A0, XPT_A1 andross-point strobeline pulses. [Audio System Board
XPT_A2and a Ycoordinate is addressed by the XPT_A3,schematic diagram sheet 4.]
XPT_A4 and XPT_A5. Address decodersithin a cross-
point switchdecode these 3-bit X by 3-bit &ddress inputs
into 8 by 8 matrix addresses. [Audio System Board AUDIO OUTPUT CIRCUITS
schematic diagram sheets 14 — 21.] All audio output signals from a C3 Maesttonsole
systemare sent out from theonsole by connectomnd a
terminal block at the Enhanced Audio Enclosuresar
panel. Interconnectionsetweenthe AudioSystem Board's
audio output circuiteand theconnectorsand the terminal
block atthe rear panel anerovided by the 1/O Backplane
Board. Audio outputs include signals such as headset
Both the cross-point address logic liregicross-point  earphone audio, speaker audio, balanced line audio to the
data logic lineare generated by microcontrolldb6 using  CEC/IMC, and audio to a recorder. Recorder audio is
octal buffer U86. U56 consecutively sends the required 7-bifpplied to the 4-position terminalock and all otherudio
patterns to U86 via thactive-low XPT_ENABLE linefrom  is applied to pins of the D-subminiatur@dB) style
I/O address decoder U76, its six least significant addreg®nnectors.

Cross-Point Address And Data

During a matrix switch change, data logic line
XPT_ADO controls on/off switch selectiohis line is
applied to the switch data inp(in 4) ofall of the cross-
point switch chips.U56 sets XPT_AD®igh to turn a
switch on and low to turn a switch off.
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Supervisor Headset Earphone noise buffer/amp stage drivethe earphones in the
supervisor's headset via tfeUPR_HEADPHONE_OUT
Audio Matrix Switching line at J1 pin 68R34 tailorsthe output impedance. No ac

coupling capacitor is required since the op-amp's output is

Using cross-point switch chips U4ind U49 in the hia5ed at a 0 Vdc potential. Connector J1 is ortbefwo
audio matrix, microcontrollet56 selectshe correct audio 96-pin DIN connectors on the AudiSystem Board. It

from an input circuitand_ sends it to the supervis.or'g mates with J22 on the 1/0 Backplane Board.

headset earphoneBefore it reaches a headset, audio is

routed through the audio matriwice — firstthrough U49 SUPR_HEADPHONE_OUT is routetirough the 1/0
and then through/40. Specifically, U4%an switch any of Backplane Board to thiemale DB-9 connector othe 1/0

six (6) inputs to th&ELECT_AUDIOline and theru40 is ~ Backplane Board (Jpin 7). Thisconnector is labeled
used to switch SELECT_AUDIO at U4pin 6 to the "SUPER H/S" on the rear panel. Theable from the
supervisor's headset earphone (headphone) output circuitlPervisor's headset jack box mates with J7.

[Audio System Board schematdiagram sheets 8, 16 &

20.] Operator Headset Earphone

Sidetone signals arenly routedthrough theaudio Basically,the operator headset earphone output circuit
matrix once — operator sidetone (OPR_SIDETONE) vias identical to the supervisor headset earphone output
U40 pins 7 andsupervisor sidetone (SUPR_SIDETONE) circuit described inthe previous section. Thereforghis
via U40pin 22. In additionaudio from the Call Director's circuit will not be discussed in full detail. [Aud®ystem
balanced line input circuit (originating from the telephone'sBoard schematic diagram sheet 20.]

"mic") can beswitched to the supervisor's headset via U40

pin 23. [Audio System Board schematic diagram sheet 20']opeon the Audio System Boardthe signal from the

rator headset earphone output circuit is applied to J1 pin
72. This signal is routed through the 1/0O Backpl&uard
to female DB-9 connector J6 e rear panel. It iapplied

The summing resistors on U40 pinsthiu 14sum the to J6 pin 7. Thisonnector is labeledOPER H/S". The
switched in audio signals frolb40 andapplythe summed cable from the operator's headset jack box mates with J6.
signal to the input of a fast-limiter stafpgmed by op-amp
U15 (pins 8, 9 & 10) and thassociated components. Audio
on the output of this stage &tl5 pin 8 isclipped at
approximately 5.9 Vp-p.

Summing And Limiter

Operator headset volume adjustments are accomplished
from the PC using a digital pot within U9 (pins 3, 4 & 5)
on the Audio System Board. Se¢he section entitled
"DIGITAL POT CIRCUITS " for circuit analysis details
. describing how the digital pots are adjusted.

Low-Pass Filter

The audio is next applied to active low-pass filter Line Qutputs
circuit formed by op-amp Ul%pins 5, 6 & 7) and the

associated componentEhis stagegreatly attenuates any All four (4) 600-ohm balancetine outputs from the

high-frequency "hiss" which may have passecugh the Audio System Boardre routed through the I/O Backplane

limiter stage. Board and applied to connector J1 at thear panel. This
female DB-25 connector is labelddNES 1-4".

Level Control On the Audio System Boardthe four line output

Next, the audio signal imc-coupled via C88 to a circuits are basjcally identical, withthe gxception of
digital pot within U9 (pins 11, 12 & 13). Under PC control, C0mponent designators. Therefore, otilg Line 1 output
this digital pot (pot 25) setthe supervisor's earphoneW'” be ¢sc_ussed in full detail. [AudigSystem Board
output level. Seehe section entitledDIGITAL POT  Schematic diagram sheets 14, 15, 22 and 23]
CIRCUITS" for circuit analysis details describing how the ] ] o
digital potsare adjusted. The attenuated signal on th@udio Matrix Switching

digital pot's wiper, Uin 13, isapplied to the input of the Cross-point switch chipu82 inthe audio matrix

output buffer/amp stage. switches audio tdhe Line land Line 2 output circuits
(LINE_1_OUT and LINE_2_OUT) and U81 switches audio

Output Buffer/Amp to the Line 3andLine 4 output circuits (LINE_3_OUT and

The signal on digital pot's wiper &-coupled to the LINE_4_OUT). Both U82and U81 are controlled by

supervisor headset earphone buffer/amp stage formed by Jicrocontroller U56 as described the section entitled
(pins 5, 6 and 7) and thessociated componenhis low-  AUDIO MATRIX CONTROL CIRCUITS " [Audio
System Board schematic diagram sheets 14 and 15.]
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Summing and Amplification dispatcher will typicallylisten to audio from theonsole's

currently selected entitjunit, group, etc.). This audio is

on the output side of the audipatrix sumone or more transmitt(_ad to theonsole fromthe CIM via the .CIMIS
channel/line 1. Othesources for SELECT_AUDIO include

audio signals from the input circuit3his occurs when ager input audio during a page PTT, tones fromAthdio

switches within U82 turn on. The summed signal is app"e(gystem Board's tonajenerator circuits, Call Director
o a buffer/amp stage formed by op-amp Upls 8, 9 & balance line input audio, auxiliary audiadLine 1 output

10) and the associated components. This stage has a VOIt%%%io. The Line 1 output signdLINE_1_OUT) is only

gain ofapproximatelytwo (2) or 6 dB afow frequencies. switched induring certain tesprocedures. [Audi®ystem

The capacitor in the op-ampfeedback loop provides a C2
high-frequency roll-off of -3 dB at 7.2 kHz. Board schematic diagram sheet 16 ]

For Line 1, summing resistors E82 pins 15 thru 18

Level Adjustment and Buffer/Amp Audio Matrix Switching and Summing

Cross-point switch chip U49 switches the audio sources

- o ' R (six possible) tothe select audio output circuit. The
digital pot withinUS1 (pins 11, 12 & 13). This digital pot resistors on the output of the audio matriXJd9 pins 13

provides level adjustment fahe Line 1 outputSee the thru 18 sum the switched-in signal(ahd apply the

section entitled DIGITAL POT CIRCUITS " for circuit resultant summed sianal to the followind on-amp stage
analysis details describing how the digital pots are adjusted(.e 9 g op-amp stage.

C246 coupleshe attenuated signal on the pot's wiper, U51 e .
pin 13, into a buffer/amp stage made from pidis 12, 13 Amplification and Level Adjustment

Audio from op-amp U50pin 8 isac-coupled to a

& 14) and theassociated resistorshe signal or50 pin The summed signal is applied to the input of a op-amp
14 is ac-coupled tthe line driver circuit vidLINE_1 OUT  stage formed by U28&ins 1, 2 & 3) and thessociated
[Audio System Board schematic diagram sheet 14.] components. Audio from the U28 pin 1 is ac-coupled to one
digital pot within U12.This pot provides level adjustment
Line Drivers And Coupling for the SELECT_AUDIO Iline during alignment

procedures. SELECT_AUDIO is set for 436 millivolt rms

components form a differential line driver circuit which when an equal signal is present on one switched-in audio
P matrix input —for example LINE_1 IN audio at TP38 or

drives the non-line side of transform&w. This is the U49 pin 6
Line 1 output 600-ohm coupling transformer. The upper '
op-amp (U53pins 1, 2 & 3) operates as a inverting
amplifier and idrives one side of T7's winding. Its input Output Buffer
signal isLINE_1 OUT from U50pin 14. Theower op- The attenuated signal from the digital pot's wigédt2
amp (U53 pins 5, 6 & 7) drives thepposite side of the pin 13) isac-coupled to a buffegircuit formed by op-amp
transformer's windingexactly 180 degrees out-of-phase.U5 (pins 5, 6 & 7) and theassociated resistors. The
The output of the first op-amp (U53 pin 1) drives this stagebuffered signal at U5 pin 7 isapplied to three (3) other
Both op-amps are wiretbr unitygain. Two suppressors audio matrix inputs via the capacitor C23hd the
within transientvoltage suppressors TVS10 provide surgeSELECT_AUDIOline. It is also summed into the input of
protection. [Audio System Board schematiagramsheet the select recorder's audio output circuit via RIJAbidio
22] System Board schematic diagram sheets 16, 20 and 21.]

Dual low-noise op-ampU53 and theassociated

On the line orsecondary side &f7, the balancegair
is identified as LINE_1_OUT4and LINE_1_OUT- at J1 SPeakers
pins 32 and 64espectivelyThis pair isrouted through the Speaker Assemblies used withe Enhancedudio
I/O Backplane Boar@ndapplied to pins 14nd 15 of the Enclosure emplojnternalspeaker power amplifier circuits
female DB-25 connector labeledLINES 1-4". This  which amplify the low-power speaker audisignals from
balanced line audio is applled to the Line 1 input of tthe Enhanced Audio Enclosure's Audﬁystem Board.
Console Interface Module (CIMWIthIn the CEC/IMC Each SpeakerAssemb|y requires dc power from the

Digital Audio Switch. Enhanced Audio Enclosure. Table 5 lists the possible audio
sources for each speakeBee LBI-39104 for detailed
Select Audio information on the Speaker Assemblies.
Audio signals on theSELECT_AUDIO line are Volume control for each speaker is accomplished via a

applied to the select speaker or a headset. In addition, thesechanical pot at the Speak&ssembly,not a digital pot
signals are also applied to the select recordermaist  on the Audio System Board.
cases, the signalource isthe Line 1 input paisince the
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Select Speaker Output Buffer its respective SpeakeAssembly. All three circuits are

The select speaker audio output circuit drives thebasmally identicahndtherefore onlythe unselect speaker 1

o s output circuit will be described. [Audi®ystem Board
speaker power amplifier circuit ithe SpeakeAssembly L
) ) schematic diagram sheets 17 and 18.]
employed aghe select speaker. This speakecasnected
to the male DB-9 connector at the Enhanced Audio Up to four (4) audio signals from four different audio
Enclosure's rear panel labele2EL SPKR". matrix inputs can be summed by the resistors@ds-point

When select audio must be applied to this speake?wItCh chipU39 pins 15 thru 18. Theummed signal is

microcontroller U56 switches SELECT_AUDIO at U49 pin dpplied the inverting input of op-amp U7 at pin 13.

9 to the input of the select speaker output buffer circuit. The Op-amp U7 (pins 12, 13 & 14) amplifies the summed
switched audiamatrix output atU49 pin 11 isapplied to  signal.High-frequency roll-off is provided bihe capacitor
the circuit's input at op-amp U7 pin 9. This stage provides en the feedback loopThe amplified signal ithen ac-
voltage gain of approximately 1.5 or 3.5dB at low coupled to a digital pot within U14.

frequencies. A -3 dB roll-off is set lifie capacitor in the The digital pot within U14 (pins 3, 4 & 5) is used to set

op-amp s feedback loop. [Audio System Board SChemat't(‘ﬁe outputevel ofthe unselect speaker 1 audio sigidlis
diagram sheet 16.]

setting is accomplisheduring alignmentprocedures. The
Audio from U7pin 8 isac-coupled into a digital pot attenuated signal on the wip@y14 pin 5) isapplied to a
within U14 (pins 11, 12 & 13). Thigot (pot 29) allows the non-invertingbuffer stage formed by Ufpins 5, 6 & 7)
select speaker's audio output level to be deting and theassociated components. Ra8Bd C21 couple the
alignment procedures. The staf@med by op-amp U7 output signal at U7 pin 7 to the
(pins 1, 2 & 3) and thassociated components buffers theUSELECT_SPEAKER_1 OUTine. This audio is applied
signal on the wiper of the digital pd14 pin 13)and it to the SpeakeAssembly viathe 1/O Backplan®oard
drives theSELECT_SPEAKER_OUTine. This audio is interconnectionsand theconnector labeled UNSEL
applied to the Speakekssembly viathe 1/O Backplane SPKR1" at the rear panel (I/@ackplane Board connector
Board interconnectionsind theconnector labeledSEL  J9). With a switched-in LINE_2_IN level of 436 millivolts
SPKR" at the rear panel (I/@ackplane Board connector rms, the digital pot is adjusted for an equal
J8). With aSELECT_AUDIO level of 436 millivoltrms, @ USELECT_SPEAKER_1 OUT level. Surge protection is
the digital pot is adjusted for an equalprovided by a suppressor withirtransient voltage
SELECT_SPEAKER_OUT output audio level. Surgesuppressor TVS2.
protection for SELECT_SPEAKER_OUT is provided by a
suppressor within transient voltage suppressor TVS2. Recorder Outputs

Unselect Speaker Output Buffer Recorder outputare available on 1/0O Backpla®®ard

terminalblock J13 athe rear panel. This terminblock is
The Audio System Boardhas a total of three (3) |abeled RECORDER".

unselect speaker audio outputs. Likee select speaker ) )
audio output buffercircuit, each unselect speaker output ~ 1WO recorder outputs argrovided by theAudio

buffer circuit drives the speakepmwer amplifier circuit in ~ SyStem Board — one for select audiod one for unselect
audio. Normally, only audio othe SELECT_AUDIOline

Table 5 — Speaker Audio Sources

LINE 1|LINE 1 |LINE 2|LINE 2 [LINE 3|LINE 3[LINE 4|LINE 4| CD |PAGER| AUX | TONE
IN |OUT | IN |OUT| IN |OUT | IN | OUT | IN IN IN
SELECT X * X X X X
UNSELECT 1 X * X X
UNSELECT 2 X * X X
UNSELECT 3 X * X X

X = Possible audio connection.
*= Possible audio connection; typically only used during test purposes.
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is sent out on the select recorder output. The unsele(CALL_DIRECTOR_OUT)

recorder output can send out Line 1 output audioland

2 thru 4 inputaudio. Both recorder outputs abasically
identical; thereforepnly the select output circuit will be
described. [Audio System Board schemali@mgramsheets
16 and 18.]

Resistors R124ndR125 provide a summing function
for the SELECT_AUDIO and Line 1 output audio. The

as controlled
microprocessor U56. Sethe section entitledAUDIO
MATRIX CONTROL CIRCUITS " for specific details.
[Audio System Board schematic diagram sheet 19.]

by

Summing And Amplification

The summing resistors &80 pins 15 thru 18 on the
output side of the audimatrix sumone or more audio

summed signal is applied to the inverting input of op-ampignals from the audio input circuit¥his occurs when

U5 (pins 8, 9 & 10). High-frequenayll-off is provided by
the capacitor in the op-amgéedback loop. [Audi®ystem
Board schematic diagram sheet 16.]

To allow recording ofCall Director-related audio,
operator mic audio may be switched
OPR_MIC_SWITCHEDIine from U80. Also, CDinput
audio from the Call Director (originating from the
telephone's "mic") may be switched in via
CD_IN_SWITCHEDIine from U80. [AudioSystem Board
schematic diagram sheets 16 & 19.]

Audio from U5pin 8 isac-coupled to one digital pot
within U27.This pot (pot 21) provides level adjustment for
the SELECT_RECORDER_OUTiine during alignment
procedures. It is set for 436 millivaitns when arequal
switched-in signal is applied to the audio matfikudio
System Board schematic diagram sheet 16.]

The attenuated signal from the digital pot's wifié27

pin 13) isac-coupled to a buffer/amp circuit formed by op-

ampU11 (pins 1, 2 & 3) and thassociated components.
The buffered signal at U1l pin 1 iscoupled to the
SELECT_RECORDER_OUTPUTne via R94, C56 and
C33. SELECT_RECORDER_OUTPUT is routddrough
the I/O Backplane Board and applied to J13 terminal 3.

Call Director

As previously described ithe Call Director audio
input section, the C3 Maestroonsole systencan be
connected to a Call Director (CObr CD radio patch

in via the

the

switcheswithin U80 turn on.Normally, only onesignal is
switched-in forsumming. For example, during a CD radio
patch operation, LINE_4 IN audio from the CEC/IMC at
U80 pin 7 isswitched inand, duringlocal CD telephone
operations, SUPR_MIC or OPR_MIC is switchad The
summed signal is applied tobaffer/amp stage formed by
op-amp U18 (pins 5, 6 & 7) and the associated components.
This stagéhas avoltagegain ofapproximatelytwo (2) or 6

dB at low frequencies. The capacitor in the op-amp's
feedback loop provides a high-frequency roll-off of
approximately -3 dB at 7.2 kHz.

Level Adjustment and Output Buffer

Audio from op-amp U18pin 7 isac-coupled to a
digital pot within U19 (pins 3, 4 & 5). This digital pot
provides level adjustment fahe CD output audio during
alignment procedures performed at the B€ethe section
entitted 'DIGITAL POT CIRCUITS " for additional
details. C96 coupleshe attenuated signal on thet's
wiper, U19pin 5, into abuffer op-amp stage made from
U18(pins 1, 2 & 3) and thassociated resistorshe signal
on U18pin 1 iscoupled tothe line driver circuit via the
CALL_DIRECTOR_OUT line.

Line Drivers And Coupling

Dual low-noise op-ampU20 and theassociated
components form a differential line driver circuit which
drives the non-line side of transformEgt. This is the CD
output 600-ohm coupling transformer which sends audio to

telephone operations. When not being used for CD patdhe Call Director. The upper op-anfp20 pins 1, 2 & 3)

telephone communications, the dispatamery also use the
Call Director for
operations.

Audio interfacing to a CD is performed by a 4-wire
600-ohm balanced line interface. On the Audigstem
Board, the CD output circuitry igery similar to the Line 1
output circuitry previously described. Audio this pair is
applied to the Cand it is heard by the land-litelephone
user.

Audio Matrix Switching

Cross-point switch chipu80
switches audio tothe Call

inthe audio matrix
Director output circuit

operates as a inverting amplifiand itdrives one side of

local telephone (non-CD patch)Tl'S winding. Its input signal i€EALL_DIRECTOR_OUT

from U18pin 1. Thelower op-amp (U2Qins 5, 6 & 7)
drives the opposite side ofthe transformer's winding
exactly 180 degrees out-of-phase. The output of the first op-
amp(U20 pin 1) drivesthis stageBoth op-amps arevired

for unity gain. Two suppressors within transiembltage
suppressors TVS6 provide surge protection. [Auiglistem
Board schematic diagram sheet 30.]

On the line orsecondary side df1, the balancegair
is identified CALL_DIRECTOR_OUT+ and
CALL_DIRECTOR_OUT- at Jl pins 22 and 54
respectivelyThis pair isrouted through the I/O Backplane
Board and applied to pins 7and 8 of the DB-@onnector
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labeled CALL DIR". At the CEC/IMC, this audio is the detector circuit, is applied td38's analognput at pin
applied to the Line 4 input of tHéonsole Interface Module 13.

(CIM). Features of U38 includesuccessiveapproximation

conversions circuitry, amternal voltage reference, clock,
A/D CONVERTER CIRCUIT and parallel interface circuitry. This 12-bit chip is

] ] ] interfaced to the 8-bit microcontroller via multiplexing; two
The AudioSystem Board is equippeuth an analog-  microcontroller reads aramecessary to read the -b

to-digital (A/D) converter circuit. During normal dispatch ~qqverted value. [Audio System Board schemdiigram
console operationghis circuit is used to provide VU ghaat 6]

(Volume Unit) meterdata to the PC so the Q@aestro

app“cation program Cadisp|ay a VU indication. Various Microcontroller U56's multiplexed address/data bus
audio signalevelsare switched-irmandapplied to the A/D  (ADO thru AD7) is wired to U38'slata output lines. Inside
converter's input as required. For example, when th&/38, these lineemploy3-state buffersvhich remain in a
dispatcher is transmitting, Line 1 output audio is applied tdigh-impedance state when the chip is sefected. When
the circuitand converted to a digital valuélhis digital —selected by U56, U38 outputs digital value to the
value is sent to the PC via the serial control data liniddress/data bus (AD€hru AD7). As shown on the

between the Enhanced Audio Enclosure and the PC. schematic diagramy38 is addressed in U56's memory
mapped /O space from 9000H to 9003H. U56 reads U38

During automated test procedures, a test toag be approximately every 100 milliseconds.

applied to the input of a particular audio circaitd the
circuit's output can be monitored by the PC using the A/D
converter circuit. Thus, a pass/fail indication can beRELAY OUTPUT CIRCUITS

displayed on the PC.

The A/D converter circuibasically consist oftwo op- Contacts

amps within quad op-amig28 and al2-bit A/D converter Seven (7) microprocessor-controlled relays on the
chip, U38. The op-amps from a detector circuit whichaydio System Board provide relay contact-type outputs at
converts ac audio signalevels into proportional dc the rear panel of the Enhancédidio Enclosure. [Audio

voltages. U38 monitorshe proportional deoltages and System Board schematic diagram sheets 26 and 27.]
performs the actual analog-to-digital conversions.

Microcontroller U56 readghe converted values. [Audio
System Board schematic diagram sheets 6 and 21.]

Six of theseven relays, Kthru K6, provide Form-C
(single-pole double-throw) contacts for interfacing to
external equipment. All of these contacts are available on
terminal block J19 on the 1/0 Backplane Board. On the rear
panel, thisconnector is labeledRELAYS" and thefirst

The input of thedetector circuit is located at op-amp ("1") and last (18") terminal numbers are indicated. See
U28 pin 10.Under U56 control, cross-point switch chips Table 6, LBI-39101 or LBI-39102 for specific Ji&rminal
U61 and U62 are utilized to switch audio signals to thisdetails.
input through C1600nly onesignal is switched in at a
time. U28 (pins 8, 9 & 10)and theassociated components
rectify and integrate thaudio signal, thus charging
integrating capacitor C150. The ead op-amp (U2®ins
12, 13 & 14) is wired as woltage follower. It buffers the
proportional dc voltage across C150 to generate th
VU_METER dc voltage. VU_METER is applied to the
input of the A/D converter chipfAudio System Board
schematic diagram sheet 21.]

Detector

The seventh relay, Kprovides a Form-A (single-pole
single-throw) relay contact connection foall Director on-
hook/off-hook status control. Athe Enhancedudio
Enclosure'sear panelthese connections atecated at the
DB-9 connector labeledCALL DIR" — connector J3 on the
fio Backplane Board.See Table 6, LBI-39101 or
LBI-39102 for specific J3 pin-out detailsThis relay
provides a momentary contact closure for automatically
placing the CD on-hook without operator intervention. This
"on-hook" relay is energized when thensole disconnects
A/D Converter the CD from the CEC/IMC due to operatonanual

Integrated circuitU38 is a 12-bit analog-to-digital Operation or site time-out. Since most CDs do not have an

converter. VU_METERthe proportional deoltage from ©n-hook input, use of this relay is optional.
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Specified contactating for all relays is 0.75 amps at the relays' coils. These control logic lire® identified as
26 Vdc. Open contact isolation is specified to 500 Vrms (6GRELAY_1 thru RELAY_7. A relay is energized (turned on)
Hz). Isolation between any relay terminal and the Enhancedhen its respective control logitne is high. [Audio
Audio Enclosure's ground is alspecified to 500/rms (60  System Board schematic diagram sheet 4.]

Hz). Microcontroller U56 writes relay on/offiata to latch

U42. U42's logic inputs include address logic linesti

Control A2, address/data logic line ADGnd adecodecthip select
Seven TTL-level outputs from eight-bit addressabldogic line. The address logic lineseused to select which

latch U42 controthe seven NPN transistors which drive latch within U42 iswritten to. ADO setghe relayon/off

Table 6 — Relay Outputs

/0

CONSOLE AUDIO SYSTEM BOARD BAggi;%NE

ACTIVATION
METHOD
CONTACT SIGNAL CONNECTOR J2 CONNECTOR
RELAY TYPE NAME * PIN NUMBER J19** PIN
(FORM) NUMBER
RELAY 1 NO 33 1
console PTT K4 C RELAY 1 C 46 2
RELAY 1 NC 5 3
Dispatch Keyboard RELAY_2_NO ” 4
<Alt><F10> K5 C RELAY 2 C 70 5
(momentary action) RELAY 2 NC 78 6
Dispatch Keyboard RELAY_3_NO 65 ’
<Alt><F9> K2 C RELAY_3 C 66 8
(toggle action) RELAY_3_NC 3 9
supported K3 C RELAY_4 C 68 11
by firmware) RELAY 4 NC 69 12
supported K1 C RELAY 5 C 7 14
by firmware) RELAY 5 NC 81 15
supported K6 C RELAY_6_C 6 17
by firmware) RELAY 6 NC 47 18
ON_HOOK_

Call Director on hook K7 A COMMON 49 6™
ON_HOOK_NO 48 1**

* " _NO" = normally-open contact; "_C" = common contact; "_NC" = normally-closed contact.
* Call Director on hook relay contacts are located at J3 on the I/O Backplane Board, not J19.
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condition —low = relayoff (coil not energizedand high = equivalent or superior in accuraapdoperational range to
relay on (coil energized). When a relayof§ its normally-  that which is listed.

closed contacts are closed.

The decodedchip select logic line atJ42 pin 14
(RELAY_CS) is a logical "OR" of the active-low
RELAY_CS logicline from 3-to-8 linedecoder U76 and
the active-low RAMIOWR* line from microprocessor U56
via OR gate U75. As shown on the schematic diagram
RELAY_CS is mapped tothe EOOOHmMemory area.
Therefore, to switch a relay, the microcontrolemply
writes a databyte to anl/O locationbetween EOOOH and
EO06H with the least-significant bit (ADO) of the written
byte low toturn therelay off or high to turn therelay on.
[Audio System Board schematic diagram sheets 2, 4 and 6.]

All relay coils are powered fromthe RELAY_V+ line
which originates from either the +12% the +5DIG supply
lines depending upon coil voltagestbE installedelays.
Each relayhas arNPN drivetransistor thatbuffers its
RELAY_x controlline (RELAY_1 thru RELAY_7) from
U42. To energize a relay's colil, thespective RELAY_x
line is broughthigh by themicrocontroller as described in
the previousparagraph. This saturates ttespective NPN
transistor andenergizes the relay's coil. Theversed-
baised diode across each relay's coil suppresses reverse
voltage (back-EMF) surgethat appeamlacross thecoil at
turn-off. [Audio System Board schematiagram sheets 4,
26 and 27.]

As previously described, U42 is an 8-bit addressable

Personal Computer with C3 Maestro application
software installed and configured in accordance
with LBI-39101 and/or SRN-1000-xx

Hewlett Packard 204C Audio Signal Generator
(600-ohm output impedance)

Hewlett Packard 8111A Pulse/Function Generator
(50-ohm output impedance)

Fluke 87 True-RMS Handheld Digital Multimeter

Tektronix 2205 Portable 20 MHz Analog
Oscilloscope

male DB-9 breakout/test point extender
female DB-9 breakout/test point extender
female DB-25 breakout/test point extender
test leads, cables, etc.

600-ohm load resistors

47 uF (50-Volt minimum) non-polarized capacitor
or two 100 pF (25-Volt minimum) polarized
capacitors connected in series (+to+or-to-)to
form a non-polarized unit

latch that outputs theRELAY_ 1 thru RELAY_7 drive
signals. For example, turn relay K4 on, microcontroller
U56 latches U42's QO output (RELAY_1) pin 4 high.
This turns transistor Q4 on which energizes K4. When K4
is energized, its normally-open (RELAY_1 NO) contact is
connected to its common (RELAY_1 C) contact. See

Hazardous voltages are present within the|
Enhanced Audio Enclosure when ac power is
applied to the unit. Refer to the assembtifagram
within LBI-39100 for specific areas.

WARNING

Table 6 for additional information.

TESTING INITIAL SET-UP

All Audio System Board tests presentedhrs section  Cgple Disconnections & Disassembly

are accomplished with the board installed in the Enhanced
Audio Enclosure. These procedusgs primarily written to
check basic audisignal pathoperationand signalevel
alignment of the audio circuits on the Audgstem Board.

In most cases, the related interconnections on the 1/O
Backplane Board are also tested.

RECOMMENDED TEST EQUIPMENT

The following list represents test equipment
recommended for Audio System Bodesting. Other test
equipment may be substituted provided it is electrically

O DISCONNECT AC POWER from the

O

Enhanced Audio Enclosure.

With the exception of the seriahble to/from the
PC, disconnection ofall othercablesand wiring
from theback ofthe Enhanced Audio Enclosure is
recommended.

Remove the Enhanced Audio Enclosure'sdoyer
and front panelassembly in accordaneeith the
disassembly procedure presented in LBI-39100.

Verify the DIN connectors on the AudBystem
Board arefully mated with the DIN connectors on
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the /O Backplane Board. Full matinghould
occur wherthe ejector tabs othe front corners of
the board are engaged in thides of theunit and
completely depressed. In some cases, it may be
necessary to compre®e AudioSystem Board to
the 1/0 Backplane Board by grasping tAadio
System Boarénd the rear panel arsgieezing the
two together.

Power Supply Tests

O Apply ac power tadhe Enhanced Audio Enclosure

and turn thepower switch orthe rear panel on.
Verify the indicator lighttypically green)within
the switch islit. If not, remove ac powerand
check both fuses ithe acpower receptacle
(IEC-320 type) onthe rear panel. Ifiecessary,
refer to the parts list in LBI-3910for fusepart
number, voltage and current information.

Verify the LED on the front of the AudiBystem
Board is lit. This indicates thepresence of
+12 Vdc power on the Audio System Board. If it is
not lit, there is most likely a blown fuse or problem
with the switchingpower supply mounted to the
bottom ofthe Enhanced Audio Enclosurease.
The power supply is a non-serviceahirit and it
should be replaced if defectiv8.he following
steps should determine defective/non-defective
status of a fuse or the power supply:

1. REMOVE AC POWER from the Enhanced
Audio Enclosure.

2. Temporarily remove the Audio System Board.
3. Reapply ac power.

4, With the multimeter,carefully verify ac

O

O

O

REMOVE AC POWER from the Enhanced
Audio Enclosure and reinstall theAudio System
Board.

Reapply ac power.

On the Audio System Board,verify +12 Vdc
(0.3 Vdc) is present on both leads of inductor L6.
This inductor isone of the three large axial-lead
inductors nearDIN connector J2Refer to the
outline diagram in this manuafor specfic
location. Use TP7 (digital ground) as a ground
referenceThis test point idocatednear the three
inductors. [Audio System Board schematic
diagram sheet 1.]

Verify +5Vdc (0.25 Vdc) ispresent on both
leads of inductor L2. This inductor ne of the
three large axial-lead inductors near DIN
connector J2. UseélP7 (digital ground) as a
ground reference. [Audi8ystem Board schematic
diagram sheet 7.]

Verify +5Vdc (x¥0.25 Vdc) ispresent on both
leads of inductor L3. This inductor @ne of the
three large axial-lead inductors near DIN
connector J2.Use TP23 (analog ground) as a
ground reference. This test pointlecatednear
the center of the board. [AudiSystem Board
schematic diagram sheet 7.]

Verify -5 Vdc (x0.25 Vdc) ipresent on both leads

of inductor L4. This inductor i®ne of the three
large axial-lead inductors neBiN connector J2.
TP23 (analog ground) should be used as a ground
reference. [Audio System Board schematic
diagram sheet 7.]

Establish Serial Link With PC

power is present at the power supply's ac input
connector. Refer tothe

interconnection And DISDatCh Ke\/board

diagram within LBI-39100 as necessary.

5. With the multimetercarefully verify 12 Vdc
power (+0.1Vdc) is present athe 1/O
Backplane Board connector, Jg& 1 (-) and
pin 2 (+). If not,remove ac powerandcheck
the fuse located onthe power supply's board.
Someunits may not be equipped witthis on-
board fuse.

6. If the power supply's fusend ac input are
goodand no dgower exists orits output, it
should be considered defectigad replaced.
Refer to LBI-39100 for part number
information.

O

Interconnect the C3 Maestro's Personal Computer
to the Enhanced Audio Enclosure in accordance
with LBI-39101.

Interconnect the DispatchKeyboard to the
Enhanced Audio Enclosure in accordance with
LBI-39101.

Power-up console system in accordandth the
procedure in LBI-39101.

Start the C3 Maestro application program in
accordance with the procedure in LBI-39101.

Verify the Enhanced Audio Enclosure is
communicating with the PC over the RS-232 serial
control datalink. If this link is not operating the
C3 Maestro's monitor will indicate anAudio
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subsystem link down on COMx
(normally, X" = 2) message ithe lower port
of the screenUpon restoration othe serial |
an "Audio comm link error condition

cleared " message is displayed.

O Verify the DispatchKeyboard is operating
programming a communication modulkeefer
the training/operator's manual as necessary

AUDIO INPUT CIRCUITS

Supervisor Headset Mic Input
0O At the DB-9

female connector

ion
ink,

by
to

(sense) and 6 (PTT) to pin 4 (groun@pserve the
VU meter on the monitor is indicating reldl.the
C3 Maestro is connected to an operating
CEC/IMC Digital Audio Switch, the 1kHz tone
will be broadcast on the selected entity (unit,
group, conventional channelgetc.) assuming no
Enhanced Audio Enclosure audio problems
exists.

Removeall connections from the SUPR H/S"
connector.

Operator Headset Mic Input

labeled

"SUPR H/S" on the rear panelapply a 1 kHz

tone to pin 9 through a 47 p&c-coupl
capacitor. This isconnector J7 on the

ing
I/0

Backplane BoardUse pin 5 as a signal ground.

Initially set the signal generatéor a 100 mV

rms

output level.Maintain minimum test lead length
and use shielded test leads to previeam (i.e.

60 Hz) from being induced.

0 Using TP23 on the Audi®System Board as a
ground reference, adjust the signal generator's
output level for 100nVrms at TP8 on the Audio

System Board. [Audio System Board sch
diagram sheet 10.]

ematic

0 Monitor the output of the supervisor headset mic
input circuit at TP36.Verify the 1 kHz tone is

436 mVrms +10%. With thescope, verify

the

1 kHz tone atthis test point is not distorted or
clipping and it measures approximately 1.2 Vp-p.

O Verify the

1 kHz sidetone signal at TP25 is

approximately 45 mVrms. With thscope, verify
the signal at this test point is not distorted or

clipping and it measures approxim

ately

125 mVp-p. These signdévels will differ if the
setting of digital pot 9has changeftom the

factory setting given in LBI-39101.

NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. Digital pots applicab
to the supervisor headset mic aa@s 4, 7and 9.

DO NOT ADJUST any digital pot from thHactory

setting unless a full understanding of t
consequences is known.

le

ne

O Simulate an supervisor headset connection and
PTT by, atthe DB-9 connector, shorting pins 3

O At the

female DB-9 connector labeled
"OPER H/S" on the rear panelapply a 1 kHz

tone to pin 9 through a 47 p&c-coupling

capacitor. This isconnector J6 on the I/O
Backplane BoardUse pin 5 as a signal ground.
Maintain minimum test lead lengtland use
shielded test leads.

Using TP23 on the Audid®System Board as a
ground reference, adjust the signal generator's
output level for 10GnVrms at TP4. [Audio
System Board schematic diagram sheet 9.]

Simulate an operator headset connectind PTT
by, atthe DB-9 connector, shorting pingd&nse)
and 6(PTT) to pin 4 (ground)Observethe VU
meter on the monitor is indicating reifi.the C3

Maestro is connected to an operating CEC/IMC
Digital Audio Switch, the 1kHz tone will be

broadcast on the selected entity (unitgroup,

conventional channel, etc.) assuming no
Enhanced Audio Enclosure audio problems
exists.

Monitor the output of the operator mic input
circuit at TP34. Verify the 1kHz tone is
436 mVrms +10%. With thescope, verify the
1 kHz tone atthis test point is not distorted or
clipping and itmeasures approximately 1.2 Vp-p.
[Audio System Board schematidiagram sheet
11]

Verify  the sidetone signal at TP29 is
approximately 45 mVrms. With thecope, verify
the signal at this test point is not distorted or
clipping and it measures approximately
125 mVp-p. These signdbvels will differ if the
setting of digital pot 10has changeffom the
factory setting given in LBI-39101.
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NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. Digital pots applicab
to the operator headset mic grets 3, 8and 10.
DO NOT ADJUST any digital pot from tHactory

setting unless a full understanding of t
consequences is known.

le

ne

O Removeall connections from the OPER H/
connector.

Desk Mic Input

g"

O At the female DB-9 connector labeled
"DESK MIC" on the rear panelapply a 1 kHz
tone to pin 9 through a 47 [g€e-coupling

capacitor. This isconnector J5 on the

I/O

Backplane BoardUse pin 5 as a signal ground.

Maintain minimum test lead lengtland
shielded test leads.

use

O Using TP23 on the AudicSystem Board as a n
ground reference, adjust the signal generator's Board schematic diagram sheet 9.]
output level for 7InVrms at TP5. [AudidSystem

Board schematic diagram sheet 9.]

0 Simulate a desk mic PTTy, atthe DB-9
connector, shortingin 6 (PTT) to pin 4 (ground).
No other mics (headsetfioom or gooseneck)
should be connected to the Enhancaddio
Enclosure. Observethe VU meter on the monitor
is indicating redIf the C3 Maestro is connected
to an operating CEC/IMC Digital Audio Switch,
the 1 kHz tone will be broadcast on the selected
entity (unit, group, conventional channel,etc.)
assuming no Enhanced Audio Enclosuraudio

problems exists.

O Monitor the output of the operator mic

input

circuit at TP34. Verify the 1kHz tone is

436 mVrms +10%. With thescope, verify

the

1 kHz tone atthis test point is not distorted or

clipping and itmeasures approximately 1.2
[Audio System Board schematidiagram sh
11]

Vp-p.
eet

NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. Digital pots applicab
to thedesk micare pots 6, 8and 10. DO NOT
ADJUST anydigital pot from thefactory setting
unless a full understanding of tkensequences i
known.

le

O Removeall connections from theDESK MIC"
connector.

Boom/Gooseneck Mic Input

O At thefemale DB-9 connector labele&/G MIC"
on the rear panelpply a 1 kHz tone t@in 9.
This isconnector J4 on the I/O Backplane Board.
Initially set the signal generator's outgdatel to
10 mVrms or lower. A 10:1 (or greater) resistive
attenuator networknay be necessarytlie audio
signal generator beingsed will not output low
signal levels such aghis and/or it has goor
signal-to-noise ratio. If an attenuator network is
used, impedance matching is nwcessary. Use
pin 5 as a signal ground. Maintain minimuest
lead lengthand use shielded test leads to prevent
hum (i.e. 6(Hz) from being induced ithis high-
gain mic input.

0 Using TP23 on the AudidSystem Board as a
ground reference, adjust the signal generator's
output level for GmVrms at TP6. [AudioSystem

0 Simulate aboom/goosenecknic connection and
PTT by, atthe DB-9 connector, shorting pins 3
(sense) and 6 (PTT) to pin 4 (ground). No headsets
should be connected to the Enhancaddio
Enclosure at this timeObservethe VU meter on
the monitor is indicating redf the C3 Maestro is
connected to an operating CEC/IMC Digital
Audio Switch, the 1kHz tone will be broadcast
on the selected entity (unit, group, conventional
channel, etc.) assuming no EnhancedAudio
Enclosure audio problems exists.

O Monitor the output of the operator mic input
circuit at TP34. Verify the 1kHz tone is
436 mVrms +10%. With thescope, verify the
1 kHz tone atthis test point is not distorted or
clipping and itmeasures approximately 1.2 Vp-p.
[Audio System Board schematidiagram sheet
11]

NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. Digital pots applicable
to the boom/gooseneckiic arepots 5, 8and 10.
DO NOT ADJUST any digital pot from thHactory
setting unless a full understanding of the
consequences is known.

O Remove all connections from the B/G MIC"
connector.
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Line Inputs

NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. Applicable pase 11
(Line 1), 12 (Line 2), 17 (Line 3nd 18(Line 4).
DO NOT ADJUST any digital pot from tHactory
setting unless a full understanding of the
consequences is known.

Line 1 Input
0 At the female DB-25 connector labeled
"LINES 1-4" on the rear panel,apply a

436 mVrms (-5dBm @ 600 ohms) 1 kHz tone
betweenpins 1 and 2(balanced input). This is
connector J1 on the I/O Backplane Board.

0 Verify the 436 mVrms 1kHz tone is present
between TP56and TP57 on the AudioSystem
Board. [Audio System Board schemati@gram
sheet 12.]

0 Using TP23 as a ground reference, monitor the
output of the Line 3 input circuit at TP3%erify
the 1 kHz tone is 436 mVrms £10%. With the
scope, verify the 1 kHz tone this test point is not
distorted or clipping and itmeasures
approximately 1.2 Vp-p.

Line 4 Input

O At the '"LINES 1-4" female DB-25 connector,
apply a 436nVrms 1 kHz tonebetweenpins 10
and 11.

O Verify the 436 mVrms 1kHz tone is present
between TP5Gand TP51[Audio System Board
schematic diagram sheet 13.]

Using TP23 as a ground reference, monitor the
output of the Line 4 input circuit at TP3Verify

the 1 kHz tone is 436 mVrms +10%. With the
scope, verify the 1 kHz tone this test point is not
distorted or clipping and itmeasures
approximately 1.2 Vp-p.

Call Director Input

0 Using TP23 as a ground reference, monitor the
output of the Line 1 input circuit at TP38erify
the 1 kHz tone is 436 mVrms +10%. With the
scope, verify the 1 kHz tone this test point is not
distorted or clipping and itmeasures
approximately 1.2 Vp-p.

Line 2 Input

0 At the "LINES 1-4" female DB-25 connector,
apply a 436nVrms 1 kHz tonebetweenpins 4
and 5.

0 Verify the 436 mVrms 1kHz tone is present
between TP54nd TP55[Audio System Board
schematic diagram sheet 12.]

0 Using TP23 as a ground reference, monitor the
output of the Line 2 input circuit at TP39erify
the 1 kHz tone is 436 mVrms +10%. With the
scope, verify the 1 kHz tone thiis test point is not
distorted or clipping and itmeasures
approximately 1.2 Vp-p.

Line 3 Input

0 At the '"LINES 1-4" female DB-25 connector,
apply a 436nVvVrms 1 kHz tonebetweenpins 7
and 8.

O Verify the 436 mVrms 1kHz tone is present
between TP52and TP53[Audio System Board
schematic diagram sheet 13.]

O At the female DB-9 connector othe rear panel
labeled CALL DIR", apply a 78 mVrms
(-20 dBm @ 600 ohms) 1 kHz tone between pins 5
and 9 (balanced input). This is connector J3 on the
I/O Backplane Board.

0 On the AudioSystem Boardyerify the 78 mVrms
1 kHz tone is presertbetween TP12and TP13.
[Audio System Board schematic diagram sheet 8.]

0 Using TP23 as a ground reference, monitor the
output of the Call Director input circuit at TP15.
Verify the 1 kHz tone is 436 mVrms +10%. With
the scope, verifytone is not distorted or clipping
and it measures approximately 1.2 Vp-p.

NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. The digital pq
applicable to the Call Director input is pot 1. DO
NOT ADJUST anydigital pot from thefactory
setting unless a full understanding of the
consequences is known.

—

Pager Input

0 At the 4-position terminablock onthe rear panel
labeled PAGING", apply a 436nVrms (-5 dBm
@ 600 ohms) 1 kHz torlgetweerterminals 1 and
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2 (balanced input). This onnector J2 on the 1/O
Backplane Board.

On the Audio System Board, verify the
436 mVrms 1 kHz tone is presebetween TP40
and TP41. [Audio System Board schematic
diagram sheet 8.]

Using TP23 as a ground reference, monitor the
output of the pager input circuit at TPIMerify

the 1 kHz tone is 436 mVrms +10%. With the
scope, verifythe tone is not distorted or clipping
and it measures approximately 1.2 Vp-p.

For typical digital pot settingand adjustment
details,

NOTE

refer to LBI-39101. The digital pqg

—

applicable to the pager input is pot 28. DO NOT

ADJUST anydigital pot from thefactory setting
unless a full understanding of tkensequences is
known.

distorted or clipping and itmeasures
approximately 280 mVp-p.evels will differ if the
setting of digital pot 25has changeffom the
factorysetting given in LBI-39101. [Audi®ystem
Board schematic diagram sheet 20.]

If the following operator headset earphone test will
be performedmaintain the kHz tone injection
into the Line 1 input.

For typical digital pot settingand adjustment
details,

NOTE

refer to LBI-39101. The digital pqg

—

applicable to the supervisor headset earphpne

output is pot 25. DO NOT ADJUST any digital ppt

from the factory setting unless a full understanding

of the consequences is known.

Operator Headset Earphone Qutput

AUDIO OUTPUT CIRCUITS

Supervisor Headset Earphone Qutput

O

Apply 1kHz tone tothe Line 1 input in
accordance with the test procedure entitleche
Inputs”, subsection lline 1 Input" (page 31). At
TP38 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.

At the female DB-9 connector labeled
"SUPR H/S" on the rear panel, simulate a
supervisor headset connection by shortpig 3
(sense) tein 4 (ground). This isonnector J7 on
the 1/0 Backplane Board. The C3 Maestro's
monitor should indicateHSET in the 'STATUS
area of the screen.

Verify the 1 kHz tone is present at TP32 on the
Audio System Board at a level of 486/rms
+10%. Use TP23 as a ground reference. This is the
select audio signal on the AudBystem Board.
[Audio System Board schematidiagram sheet
16.]

Using TP23 as a ground reference, monitor the
level ofthe 1 kHz tone at TP3Uhis is theoutput

of the supervisor headset earphone output circuit.
Signallevel should be 10thVrms £10% with no
load on the output. An equal signal should appear
across pins 7 (outand 8 (ground) at the DB-9.
With the scope, verifythe 1kHz tone is not

O

Apply 1kHz tone tothe Line 1 input in
accordance with the test procedure entitleche
Inputs”, subsection lline 1 Input" (page 31). At
TP38 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.

At the female DB-9 connector labeled
"OPER H/S" on the rear panel, simulate a
operator headset connection by shortipip 3
(sense) tpin 4 (ground). This isonnector J6 on
the 1/0 Backplane Board. The C3 Maestro's
monitor should indicateHSET in the 'STATUS
area of the screen.

Verify the 1kHz tone is present at TP32 on the
Audio System Board at a level of 486/rms
+10%. Use TP23 as a ground reference. This is the
select audio signal on the AudBystem Board.
[Audio System Board schematidiagram sheet
16.]

Using TP23 as a ground reference, monitor the
level ofthe 1 kHz tone at TP1&his is theoutput

of the operator headset earphone output circuit.
Signallevel should be 10thVrms £10% with no
load on the output. An equal signal should appear
across pins 7 (outand 8 (ground) at the DB-9.
With the scope, verifythe 1kHz tone is not
distorted or clipping and itmeasures
approximately 280 mVp-p.evels will differ if the
setting of digital pot 26has changeffom the
factorysetting given in LBI-39101. [Audi®ystem
Board schematic diagram sheet 20.]
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O If the following select speaker output test will be Unselect Speaker Outputs

performed,maintain the kHz tone injection
the Line 1 input.

into

NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. The digital pq
applicable to the operator headset earphone oU
is pot 26. DO NOT ADJUST angligital potfrom
the factory setting unless a full understanding
the consequences is known.

O Apply 1kHz tone to the

Select Speaker Output

O Apply 1kHz tone tothe

Line 1 input in
accordance with the test procedure entitleche
Inputs”, subsection lline 1 Input" (page 31). At
TP38 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.

Disconnectall headsets from the Enhancaddio
Enclosure. With no headsets connected, Line 1
input audio isswitched to theselect audidine on

Unselect Speaker 1

Line 2 input in
accordance with the test procedure entitlemhe
Inputs”, subsection L'ine 2 Input" (page 31). At
TP39 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.

Monitor TP20 on the Audi®ystem Board for the

1 kHz tone at a level of 436GVrms +10% with no
load on the speaker output or approximately
360 mVrms with a speaker connectéthis is the
output of the unselect speaker 1 output circuit. An
equal signal should appear across pirend 2 of
the 'UNSEL SPKR1" male DB-9 connector on
the rear panel. This isonnector J9 on the I/O
Backplane Board. With thecope, verifithe 1 kHz
tone is not distorted or clippingnd itmeasures
approximately 1.2 Vp-p with no unselect speaker
load. [Audio System Board schematidiagram
sheet 17.]

the Audio System Boardand this signal is then Unselect Speaker 2

applied to the select speaker output circuit.

Verify the 1 kHz tone is present at TP32 on the
Audio System Board at a level of 486/rms
+10%. Use TP23 as a ground reference. This is the
select audio signal on the AudB®ystem Board.
[Audio System Board schematidiagram sheet
16.]

Using TP23 as a ground reference, monitor the
level ofthe 1 kHz tone at TP1This is theoutput

of the select speaker output circuit. Sigialel
should be 436 mVrms +10% with no load on the
speaker output or approximately 360 mVrms with
a speaker connected. An equal signal should
appear across pinsdnd 2 of the SEL SPKR"
DB-9 connector on therear panel. This is
connector J8 on the 1/O Backplane Board. With
the scope, verifithe 1 kHz tone is not distorted or
clipping and itmeasures approximately 1.2 Vp-p
with no select speaker load.

O Apply 1kHz tone tothe

Line 3 input in
accordance with the test procedure entitleohe
Inputs”, subsection L'ine 3 Input" (page 31). At
TP35 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.

Monitor TP22 on the Audi®ystem Board for the

1 kHz tone at a level of 436GVrms +10% with no
load installed or approximately 360 mVrms with a
speaker connectedThis is the output of the
unselect speaker 2 output circuit. An equal signal
should appear across pingdd 2 of the UNSEL
SPKR2" male DB-9 connector on thear panel.
This isconnector J10 on the I/O Backplane Board.
With the scope, verifythe 1kHz tone is not
distorted or clipping and itmeasures
approximately 1.2 Vp-p with no unselect speaker
load. [Audio System Board schematidiagram
sheet 17.]

Unselect Speaker 3

NOTE

For typical digital pot settingand adjustment
details, refer to LBI-39101. The digital pq
applicable to the select speaker output is pot
DO NOT ADJUST any digital pot from thHactory
setting unless a full understanding of t
consequences is known.

—

ne

0 Apply 1kHz tone tothe

Line 4 input in
accordance with the test procedure entitleohe
Inputs”, subsection L'ine 4 Input" (page 31). At
TP37 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.
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O Monitor U6 pin 7for the 1 kHz tone at kevel of
436 mVrms *10% with no load
approximately 360 mVrms with a
connected.This is the output of theunselect

speaker 3 output circuit. An equal signal should

appear across pins and 2 of the UNSEL
SPKR3" male DB-9 connector on thear panel.

This isconnector J11 on the I/O Backplane Board.
With the scope, verifythe 1kHz tone is not

distorted or clipping and itmeasures

approximately 1.2 Vp-p with no unselect speaker

load. [Audio System Board schematidiagram
sheet 18.]

NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. Applicable digitpbts

are 30 (unselect 1), 23 (unselect 2hd 24
(unselect 3). DO NOT ADJUST angigital pot

from the factory setting unless a full understanding
of the consequences is known.

Line Outputs

Line 1 Output

O Apply 1kHz tone tothe operator headset mic

input circuit in accordance with the tgsbcedure
entitled 'Operator Headset Mic Input" (page
29). Simulate an operator connectiand PTT as

described in the test procedure section. At TP34 on

the AudioSystem Boardyerify the 1 kHz tone is
present at a 436 mVrms levdllse TP23 as a
ground referenceObservethe VU meter on the

installed or
speaker

O

O

[Audio System Board schematidiagram sheet
221]

If the following Line 4 output test will be
performedmaintain the kHz tone injection into
the operator mic input.

Line 4 Output

Apply 1kHz tone tothe operator headset mic
input circuit in accordance with the tgsbcedure
entitled 'Operator Headset Mic Input" (page
29).

Simulate an operator headset connection by
shorting pin 3(sense) topin 4 (ground) at the
"OPR MIC" DB-9 connector. A PTT is not
necessary. Using TP23 on the Audio System Board
as a ground referenceegrify the 1 kHz tone is
present at TP34 at level of 436 mVrms +10%.

At the "LINES 1-4" female DB-25 connector on
the rear panelpad the Line 4 output by installing
a 600-ohm resistdoetweenpins 23 and 24. This
DB-25 connector is J1 on the 1/O Backplane
Board.

From the DispatchKeyboard'snumeric keypad,
enter <Alt> ], 2041and therpress <Enter>. This
turns aswitch on inside the audimatrix which
routes operator headset mic audio to the Line 4
output circuit.

Monitor the 1 kHz tondevel between TP42 and
TP43 on the Audicgystem Board. Asignallevel

of 436 mVrms +10% should exist. An equal signal
should exist across the 600-ohm load resistor.
With the scope, verifithe signal is not distorted or
clipping and itmeasures approximately 1.2 Vp-p.

monitor is indicating redIf the C3 Maestro is
connected to an operating CEC/IMC Digital
Audio Switch, the 1kHz tone will be broadcast
on the selected entity (unit, group, conventional
channel, etc.) assuming no EnhancedAudio
Enclosure audio problems exists.

At the "LINES 1-4" female DB-25 connector on
the rear panelpad the Line 1 output by installing
a 600-ohm resistdoetweenpins 14 and 15. This
DB-25 connector is J1 on the 1/O Backplane
Board.

Monitor the 1 kHz tondevel between TP48 and
TP49 on the Audicgystem Board. Asignallevel

of 436 mVrms +10% should exist. An equal signal
should exist across the 600-ohm load resistor.
With the scope, verifithe signal is not distorted or
clipping and itmeasures approximately 1.2 Vp-p.

[Audio System Board schematidiagram sheet
23]

0 From the DispatchKeyboard'snumeric keypad,
enter <Alt> ], 2040and themress <Enter>. This
turns the switch off.

NOTE
For typical digital pot settingand adjustment
details, refer to LBI-39101. Applicable digitpbts
are 15 (Line 1 outputdnd 14(Line 4 output). DO
NOT ADJUST anydigital pot from thefactory
setting unless a full understanding of the
consequences is known.
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Recorder Outputs

Select Recorder

O

Apply 1kHz tone tothe Line 1 input in
accordance with the test procedure entitleohe
Inputs”, subsection lline 1 Input" (page 31). At
TP38 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.

Verify the 1 kHz tone is present at TP32 on the
Audio System Board at a level of 486/rms

+10%. Use TP23 as a ground reference. This is the

select audio signal on the AudBystem Board.
[Audio System Board schematidiagram sheet

436 mVrms £10%. With thecope, verifythe tone
is not distorted or clippingand itmeasures
approximately 1.2 Vp-p.

For typical digital pot settingand adjustment
details, refer to LBI-39101. Applicable digitpbts
are 21(select recorderdnd 22(unselect/telephone
recorder). DO NOT ADJUST argigital potfrom
the factory setting unless a full understanding pf
the consequences is known.

NOTE

Call Director Qutput

16.]

At the 4-position terminablock onthe rear panel
labeled RECORDER", load the select recorder
output by installing a 600-ohm resistbetween
terminals 3 and 4. This terminblock is J13 on
the 1/0 Backplane Board.

Using TP23 as a ground reference, monitor the
level ofthe 1 kHz tone at TP2This is theoutput

of the select recorder output circuit. Sighalel
should be 436 mVrms +10%. An equal signal
should appear across the 600-ohm resistor at
terminals 3 (outland 4 (ground) of the terminal
block. With the scope, verifthe 1 kHz tone is not
distorted or clipping and itmeasures
approximately 1.2 Vp-p.

Unselect/Telephone Recorder

O

O

Apply 1kHz tone tothe Line 2 input in
accordance with the test procedure entitleihe
Inputs”, subsection L'ine 2 Input" (page 31). At
TP39 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.

At the 4-position terminablock onthe rear panel
labeled RECORDER", load the
unselect/telephone recorder output by installing a
600-ohm resistor betwedarminals 1 (outiand 2
(ground). This terminablock is J13 onthe 1/O
Backplane Board.

Monitor the level of the 1 kHz tone across the 600-
ohm load resistor. Signallevel should be

O

Apply 1kHz tone tothe Line 4 input in
accordance with the test procedure entitleche
Inputs”, subsection L'ine 4 Input" (page 31). At
TP37 on the Audio System Board, verify the 1 kHz
tone is present at a 436 mVrms lewdse TP23 as

a ground reference.

At the "CALL DIR" female DB-9 connector on the
rear panelload the Call Director line output by
installing a 600-ohm resisttwetweerpins 7 and 8
(balanced output). This DB-8onnector is J3 on
the 1/0 Backplane Board.

From the DispatchKeyboard'snumeric keypad,
enter <Alt> ], 6221and therpress <Enter>. This
turns aswitch on inside the audimatrix which
routes Line 4 input audio to the Call Director line
output circuit. [Audio System Board schematic
diagram sheet 19.]

Monitor the 1 kHz toneelvel betweenTP10 and
TP11 on the Audicgystem Board. Asignallevel

of 436 mVrms +10% should exist. An equal signal
should exist across the 600-ohm load resistor.
With the scope, verifithe signal is not distorted or
clipping and itmeasures approximately 1.2 Vp-p.
[Audio System Board schematidiagram sheet
30.]

For typical digital pot settingand adjustment
details, refer to LBI-39101. Digital pot 2 adjusts
the Call Director output audio level.

NOTE
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PARTS LIST

LBI-39103

AUDIO SYSTEM BOARD
P29/7720037000 (350A1371P20), Rev. A

ISSUE 1
SYMBOL PART NUMBER DESCRIPTION
------------------- CAPACITORS --------nmeemenen
C1 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
Cc2 P29/31A1031J22 Chip, ceramic: 0.01 uF +5%, 100 V.
C3 P29/3170218000 Electrolytic: 270 uF low ESR, radial leads,
16 V.
C4 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C5 P29/3170218000 Electrolytic: 270 uF low ESR, radial leads,
16 V.
C6 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C7 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C8 P29/3170218000 Electrolytic: 270 uF low ESR, radial leads,
and 16 V.
Cc9
C10 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C11 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C12 P29/31A1041C32 Chip, ceramic: 0.1 uF £10%, 50 V.
C13 P29/31A1031J22 Chip, ceramic: 0.01 uF +5%, 100 V.
C14 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru
C16
C17 P29/31A4710J22 Chip, ceramic: 470 pF +5%, 100 V.
C18 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C19 P29/31A4710J22 Chip, ceramic: 470 pF +5%, 100 V.
C20 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru
Cc23
C24 P29/31A4710J22 Chip, ceramic: 470 pF +5%, 100 V.
C25 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C26 P29/31A4710J22 Chip, ceramic: 470 pF +5%, 100 V.
c27 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
Cc28 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
and
Cc29
C30 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C31 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C32 P29/31B4750A3B Chip, tantalum: 4.7 uF +10%, 35 V.
and
C33
C34 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C35 P29/31A4710J22 Chip, ceramic: 470 pF +5%, 100 V.
C36 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
and
C37
C38 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V.
C39 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C40 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V.
C41 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
and
C42
C43 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V.
C44 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
and
C45
C46 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V.

SYMBOL PART NUMBER DESCRIPTION

Cc4a7 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru

C49

C50 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C51 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
and

C52

C53 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C54 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C55 P29/31B4750A3B Chip, tantalum: 4.7 uF £10%, 35 V.
and

C56

C57 P29/31A1010J32 Chip, ceramic: 100 pF +10%, 100 V.
C58 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C59 P29/31A1010J32 Chip, ceramic: 100 pF +10%, 100 V.
C60 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru

C63

C64 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C65 P29/31A2221J32 Chip, ceramic: 2.2 nF +10%, 100 V.
C66 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
and

Cc67

C69 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C70 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru

C73

C74 P29/31A2221J32 Chip, ceramic: 2.2 nF +10%, 100 V.
and

C75

C76 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
Cc77 P29/31A1010J32 Chip, ceramic: 100 pF +10%, 100 V.
C78 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C79 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V.
C80 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
cs81 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru

C88

C89 P29/31A4710J22 Chip, ceramic: 470 pF +5%, 100 V.
and

C90

Co1 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru

C99

C100 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C101 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru

C106

C107 P29/31A4721J22 Chip, ceramic: 4.7 nF +5%, 100 V.
C108 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
and

C109

C110 P29/31A4721J22 Chip, ceramic: 4.7 nF +5%, 100 V.
C111 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru

Ci21

C122 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C123 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
and

C124

C125 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C127 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru

C130
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c131 P29/31A1010J32 Chip, ceramic: 100 pF +10%, 100 V. c210 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V.
c132 P29/31A4721J22 Chip, ceramic: 4.7 nF 5%, 100 V. c211 P29/31A1041C32 Chip, ceramic: 0.1 uF +10%, 50 V.

and thru
C133 c214
C134 P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V. c215 P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V.
thru thru
C140 c217
c141 P29/31B226073B Chip, tantalum: 22 uF £10%, 20 V. c218 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V.
cth1T3 c219 P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V.
C144 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. C220 P29/31A4721J22 Chip, ceramic: 4.7 nF 5%, 100 V.
C145 P29/31B226073B Chip, tantalum: 22 uF £10%, 20 V. ctgrzuz
calnfe c223 P29/31A1010J32 Chip, ceramic: 100 pF +10%, 100 V.
C147 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. C224 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru thru
C149 c228
C150 P29/31B4750A3B Chip, tantalum: 4.7 uF £10%, 35 V. C229 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.
C151 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. C230 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
c152 P29/31B4750A3B Chip, tantalum: 4.7 uF +10%, 35 V. ctgr;s
calngs C234 P29/31B226073B Chip, tantalum: 22 uF £10%, 20 V.
c154 P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V. cazne',js
cthlrsue C236 P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V.
c157 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V. ctgretjg
C158 P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V. C240 P29/31A4710J22 Chip, ceramic: 470 pF 5%, 100 V.
cthlrgjz c241 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V.
C163 P29/31B4750A3B Chip, tantalum: 4.7 uF £10%, 35 V. C242 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
Sf& c243 P29/31A1010J32 Chip, ceramic: 100 pF £10%, 100 V.
C165 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. C244 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
Cise c249
C167 P29/31A1010J32 Chip, ceramic: 100 pF +10%, 100 V. C250 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V.
C168 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. C251 P29/31A1041C32 Chip, ceramic: 0.1 uF £10%, 50 V.
cin Cos2
C172 P29/31B226073B Chip, tantalum: 22 uF £10%, 20 V. C253 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
Cthlr;4 C254 P29/31B226073B Chip, tantalum: 22 uF £10%, 20 V.
Calnzs P29/31A3342C42 Chip, ceramic: 0.33 UF £20%, 50 V. ctﬁis P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V.
C176 c264
c177 P29/31A1010J32 Chip, ceramic: 100 pF 10%, 100 V. C265 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V.
c178 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. CZ%G P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V.
e Co67
Cthlﬁjo P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V.. ctﬁﬁja P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V.
c185 c273
C186 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. C274 P29/31A4710J22 Chip, ceramic: 470 pF 5%, 100 V.
éhlgj4 0575 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V.
thru
C195 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V. c278
C196 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. Ctﬂ? P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
C197 P29/31B226073B Chip, tantalum: 22 uF +10%, 20 V. Cc282
C198 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. C283 P29/31A4721322 Chip, ceramic: 4.7 nF £5%, 100 V.
C“;g“l czzs P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V.
an
C202 P29/31A2221J32 Chip, ceramic: 2.2 nF +10%, 100 V. C286
C203 P29/31A1010J32 Chip, ceramic: 100 pF +10%, 100 V. c287 P29/31A1041C32 Chip, ceramic: 0.1 uF +10%, 50 V.
C204 P29/31A3342C42 Chip, ceramic: 0.33 UF +20%, 50 V. ctgrguo
égroug C291 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V.
thru
Cc294
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C295 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V. L3 P29/3140031000 Coil, toroid: 100 uH.
C296 P29/31A3342C42 Chip, ceramic: 0.33 uF £20%, 50 V. L4 P29/3140023000 Coil: 220 uH.

thru
C303 L5 P29/3140031000 Coil, toroid: 100 uH.

C304 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V. L6 P29/3140023000 Coil: 220 uH.

thru
C307 L7 P29/3140034000 Surface-mount: ferrite bead, type 75

and material.
C308 P29/31A3342C42 Chip, ceramic: 0.33 uF £20%, 50 V. L8

thru

310 L9 P29/3140035101 Chip, coil: 100 uH.
Cc311 P29/31A3300J22 Chip, ceramic: 33 pF +5%, 100 V. L10 P29/3140034000 Surface-mount: ferrite bead, type 75

and thru material.
c312 L16
C313 P29/31A3342C42 Chip, ceramic: 0.33 uF £20%,50v. (| LIGHT-EMITTING DIODE ----ceeeem
C314 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V. LED1 P29/3430059000 Green: Right-angle mounting.

C315 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V.

J e T [ (O I TRANSISTORS ----rnermemeemen-
€316 Q1 P29/3440082000 Surface-mount, NPN: 2N3904, SOT-23
c317 P29/31A3342C42 Chip, ceramic: 0.33 uF +20%, 50 V. thru package.

Q8
thru
C323
-------------------- (ST (0] J—
C324 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V.
R1 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
C326 P29/31A3342C42 Chip, ceramic: 0.33 uF £20%, 50 V.

thru R2 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.

C332

R3 P29/30C2151201 Chip: 2.15K ohms +19%, 1/8 W.
€333 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V.

R4 P29/30C6040201 Chip: 604 ohms +1%, 1/8 W.
C335 P29/31A3342C42 Chip, ceramic: 0.33 uF £20%, 50 V.

and R5 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W.
C336

R6 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W.
C337 P29/31A4721322 Chip, ceramic: 4.7 nF 5%, 100 V. )

and R7 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.

C338
R8 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W.
C339 P29/31A1810J32 Chip, ceramic: 180 pF +10%, 100 V. )

thru R9 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.

C343 thru
R15

----------------------- DIODES ------snsmoeoenoeoes R16 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
and

D1 P29/3420148002 Schottky: 3-amp. R17

and

D2 R18 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.

D11 P29/3420147000 Chip, silicon: 1IN4004W. R19 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.

thru and

D16 R20

D17 P29/3420149000 Chip, Zener: 2.4-Volt, 500 mW. R21 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.

thru

D20 R22 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.

and

D21 P29/3420147000 Chip, silicon: 1IN4004W. R23

thru

D31 R24 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.

D32 P29/3420149000 Chip, Zener: 2.4-Volt, 500 mW. R25 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.

thru and

D35 R26

FUSE R27 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
F1 P29/3130009004 Thermistor: Polyswitch. R28 P29/30C5112201 Chip: 51.1K ohms 1%, 1/8 W.
R29 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
------------------------ JACKS -rmemmrmemmememmmenen
. R30 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
Ji P29/3800707096 Connector: 96-pin DIN, male contacts,
and right-angle mnt. R31 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
J2
R32 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
----------------------- RELAYS --emesmemmmmemmnnee ) )
R33 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).

K1 P29/3230050000 Surface-mount: DPDT contacts, 12-Volt X

thru coil. R34 P29/30C3480201 Chip: 348 ohms +1%, 1/8 W.

K7 R35 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.

-------------------- INDUCTORS ----mosemeomeee R36 P29/30C1001201 Chip: 1K ohms £1%, 1/8 W.
L1 P29/3140031000 Coil, toroid: 100 uH. R37 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
L2 P29/3140023000 Coil: 220 uH. R38 P29/30C3480201 Chip: 348 ohms +1%, 1/8 W.
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R39 P29/30F1500522 Chip: 150 ohms 5%, 1 W. R98 P29/30C5112201 Chip: 51.1K ohms 1%, 1/8 W.
R40 P29/30C6040201 Chip: 604 ohms £1%, 1/8 W. R99 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R41 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. R100 P29/30C5112201 Chip: 51.1K ohms 1%, 1/8 W.
R42 P29/30C1002201 Chip: 10K ohms £1%, 1/8 W. R101 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R43 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. Raln(')jz
R44 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R103 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R45 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. R104 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R46 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R105 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R47 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R106 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R48 P29/30C5112201 Chip: 51.1K ohms 1%, 1/8 W. R107 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
STS R108 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R50 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R109 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
glé; R110 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R53 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. R111 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R54 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. Ralnfz
SE?, R113 P29/30C2151201 Chip: 2.15K ohms 1%, 1/8 W.
R56 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R114 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R57 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W. Ralnfs
R58 P29/30C3480201 Chip: 348 ohms £1%, 1/8 W. R116 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R59 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W. R117 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R60 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. Ralnfg
R61 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W. R119 P29/30C1620201 Chip: 162 ohms +1%, 1/8 W.
R62 P29/30C1002201 Chip: 10K ohms £1%, 1/8 W. Ralnso
Sgg R121 P29/30F4700522 Chip: 470 ohms #5%, 1 W.
R64 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R122 P29/30C1001201 Chip: 1K ohms £1%, 1/8 W.
R65 P29/30C8252201 Chip: 82.5K ohms 1%, 1/8 W. R123 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
and thru
R66 R125
R67 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R126 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
gl;Llj R127 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R72 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. Ftahlretjo
R73 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R131 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
thru thru
R77 R133
R78 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R134 P29/30C3480201 Chip: 348 ohms +1%, 1/8 W.
R79 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R135 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
thru thru
R83 R138
R84 P29/30C2151201 Chip: 2.15K ohms 1%, 1/8 W. R139 P29/30C1213201 Chip: 121K ohms 1%, 1/8 W.
Sgg R140 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R86 P29/30C1002201 Chip: 10K ohms £1%, 1/8 W. R141 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R87 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R142 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
and thru
R88 R144
R89 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W. R145 P29/30C4641201 Chip: 4.64K ohms 1%, 1/8 W.
R90 P29/30C1002201 Chip: 10K ohms £1%, 1/8 W. R146 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W.
R91 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R147 P29/30F4700522 Chip: 470 ohms #5%, 1 W.
R92 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R148 P29/30C5621201 Chip: 5.62K ohms 1%, 1/8 W.
R93 P29/30F4700522 Chip: 470 ohms 5%, 1 W. R149 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R94 P29/30C6040201 Chip: 604 ohms £1%, 1/8 W. R150 P29/30C1213201 Chip: 121K ohms 1%, 1/8 W.
SB?, R151 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R96 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). Ralngs
R97 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R154 P29/30C5112201 Chip: 51.1K ohms 1%, 1/8 W.
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R155 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R214 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W.
Ftahlr;o R215 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R161 P29/30C1002201 Chip: 10K ohms +19%, 1/8 W. R216 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
F?fg’z R217 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
R163 P29/30F1500522 Chip: 150 ohms +5%, 1 W. R218 P29/30C1963201 Chip: 196K ohms +1%, 1/8 W.
R164 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R219 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
FtlhlrgJG R220 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R167 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. thrzul P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R168 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R225
R169 P29/30C3161201 Chip: 3.16K ohms +1%, 1/8 W. R226 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R170 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. R227 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R171 P29/30C3480201 Chip: 348 ohms 1%, 1/8 W. RazrfB
R172 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. R229 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R173 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W. R230 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R174 P29/30F4700522 Chip: 470 ohms 5%, 1 W. R231 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R175 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W. R232 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R176 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W. Razne',js
Raln% R234 P29/30C8252201 Chip: 82.5K ohms +1%, 1/8 W.
R178 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W. R235 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R179 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. Ftagretja
R180 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W. R239 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R181 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R240 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
thru and
R185 R241
R186 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R242 P29/30C1620201 Chip: 162 ohms +1%, 1/8 W.
R187 P29/30C5622201 Chip: 56.2K ohms +1%, 1/8 W. R243 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
R188 P29/30C7501201 Chip: 7.50K ohms +1%, 1/8 W. R244 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R189 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R245 P29/30F4700522 Chip: 470 ohms +5%, 1 W.
F?l”go R246 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R191 P29/30C7501201 Chip: 7.50K ohms +1%, 1/8 W. R247 P29/30F4700522 Chip: 470 ohms 5%, 1 W.
R192 P29/30C5622201 Chip: 56.2K ohms +1%, 1/8 W. R248 P29/30C1001201 Chip: 1K ohms +19%, 1/8 W.
R193 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. R249 P29/30F4700522 Chip: 470 ohms 5%, 1 W.
R194 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R250 P29/30F2700522 Chip: 270 ohms 5%, 1 W.
R195 P29/30C7501201 Chip: 7.50K ohms +1%, 1/8 W. Raznéjl
R196 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R252 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R197 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. R253 P29/30F4700522 Chip: 470 ohms +5%, 1 W.
R198 P29/30C3480201 Chip: 348 ohms 1%, 1/8 W. Raznéj4
R199 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. R255 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R200 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R256 P29/30F4700522 Chip: 470 ohms +5%, 1 W.
R202 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W. R257 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R203 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). F?;go
R204 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R261 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R205 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W. R262 P29/30C8252201 Chip: 82.5K ohms +1%, 1/8 W.
F:EOG P29/30F2700522 Chip: 270 ohms £5%, 1 W. R263 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
RZrOUB R264 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R209 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W. R265 P29/30C8252201 Chip: 82.5K ohms +1%, 1/8 W.
R210 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W. R266 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R211 P29/30F4700522 Chip: 470 ohms 5%, 1 W. ;257
R212 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R267 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R213 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W. R268 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W.
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R269 P29/30C5112201 Chip: 51.1K ohms 1%, 1/8 W. R319 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R270 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W. ngrzuz
Razn;jz R323 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R273 P29/30C1620201 Chip: 162 ohms +1%, 1/8 W. R324 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R274 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). égrzue
R275 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. R327 P29/30C1620201 Chip: 162 ohms +1%, 1/8 W.
R276 P29/30C1001201 Chip: 1K ohms +19%, 1/8 W. R328 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
Razn% R329 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R278 P29/30C5621201 Chip: 5.62K ohms 1%, 1/8 W. R330 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R279 P29/30C1002201 Chip: 10K ohms +19%, 1/8 W. R331 P29/30F4700522 Chip: 470 ohms +5%, 1 W.
Razngo R332 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R281 P29/30C8252201 Chip: 82.5K ohms 1%, 1/8 W. R333 P29/30F4700522 Chip: 470 ohms +5%, 1 W.
R282 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R334 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R283 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R335 P29/30F4700522 Chip: 470 ohms +5%, 1 W.
R284 P29/30C1002201 Chip: 10K ohms +19%, 1/8 W. R336 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W.
and thru
R285 R338
R286 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W. R339 P29/30F4700522 Chip: 470 ohms +5%, 1 W.
F?2”57 R340 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R288 P29/30C1213201 Chip: 121K ohms #1%, 1/8 W. R341 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R289 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. R342 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R290 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R343 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
|:za2ng')jl Ra:?;lj4
R292 P29/30C1620201 Chip: 162 ohms 1%, 1/8 W. R345 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R293 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R346 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R294 P29/30C2151201 Chip: 2.15K ohms 1%, 1/8 W. FEZE?
R295 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R348 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R296 P29/30C2151201 Chip: 2.15K ohms 1%, 1/8 W. R349 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R297 P29/30F2700522 Chip: 270 ohms +5%, 1 W. Fzga
FtlgrQUQ R355 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R300 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R356 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R301 P29/30F4700522 Chip: 470 ohms +5%, 1 W. ;;E??
R302 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W. R358 P29/30C1620201 Chip: 162 ohms +1%, 1/8 W.
R303 P29/30F4700522 Chip: 470 ohms +5%, 1 W. R359 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R304 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W. ég%“l
Ras?ods R362 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W.
R306 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W. R363 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
R307 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R364 P29/30C5622201 Chip: 56.2K ohms +1%, 1/8 W.
R308 P29/30C5119201 Chip: 51.1 ohms +1%, 1/8 W. R365 P29/30C7501201 Chip: 7.50K ohms +1%, 1/8 W.
R309 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R366 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W.
R310 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R367 P29/30C1213201 Chip: 121K ohms 1%, 1/8 W.
R311 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R368 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
Ras?fz R369 P29/30C3161201 Chip: 3.16K ohms +1%, 1/8 W.
R313 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R370 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
R314 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R371 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
and and
R315 R372
R316 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R373 P29/30C1213201 Chip: 121K ohms 1%, 1/8 W.
R317 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R374 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
;;fg R375 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.

and
R376
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R377 P29/30C1620201 Chip: 162 ohms 1%, 1/8 W. R433 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R378 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R434 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R379 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. Ra:e',js
R380 P29/30C1620201 Chip: 162 ohms 1%, 1/8 W. R436 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R381 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W. R437 P29/30C3161201 Chip: 3.16K ohms +1%, 1/8 W.
R382 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W. R438 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
R383 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W. R439 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W.
R384 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W. R440 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R385 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W. Ra:fl
R386 P29/30F4700522 Chip: 470 ohms £5%, 1 W. R442 P29/30C1963201 Chip: 196K ohms +1%, 1/8 W.
R387 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W. R443 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W.
R388 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. R444 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R389 P29/30F4700522 Chip: 470 ohms £5%, 1 W. R445 P29/30C3480201 Chip: 348 ohms 1%, 1/8 W.
R390 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W. R446 P29/30C5112201 Chip: 51.1K ohms +19%, 1/8 W.
R391 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R447 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
R392 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. R448 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
R393 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R449 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W.
Ra3?9')j4 R450 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
R395 P29/30C1963201 Chip: 196K ohms +1%, 1/8 W. R451 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R396 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R452 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
Fzggja R453 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R399 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W. R454 P29/30C5622201 Chip: 56.2K ohms +1%, 1/8 W.
R400 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. R455 P29/30C7501201 Chip: 7.50K ohms +1%, 1/8 W.
R401 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R456 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W.
R402 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R457 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
and and
R403 R458
R404 P29/30C1620201 Chip: 162 ohms 1%, 1/8 W. R459 P29/30C1963201 Chip: 196K ohms +1%, 1/8 W.
R405 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R460 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W.
R406 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. R461 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
R407 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W. R462 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W.
R408 P29/30C5621201 Chip: 5.62K ohms +1%, 1/8 W. R463 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R409 P29/30C4641201 Chip: 4.64K ohms +1%, 1/8 W. R464 P29/30C3480201 Chip: 348 ohms +1%, 1/8 W.
R410 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R465 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R411 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. R466 P29/30C2151201 Chip: 2.15K ohms +1%, 1/8 W.
R412 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R467 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
Ra:fs R468 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
R414 P29/30C1963201 Chip: 196K ohms +1%, 1/8 W. R469 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W.
R415 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. RA470 P29/30C1963201 Chip: 196K ohms +1%, 1/8 W.
Raffe R471 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W.
R417 P29/30C1963201 Chip: 196K ohms 1%, 1/8 W. R472 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R418 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. R473 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W.
FETZUS R474 P29/30C3480201 Chip: 348 ohms +1%, 1/8 W.
R424 P29/30C1213201 Chip: 121K ohms +1%, 1/8 W. R475 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W.
R425 P29/30C5112201 Chip: 51.1K ohms %1%, 1/8 W. R476 P29/30C2151201 Chip: 2.15K ohms 1%, 1/8 W.
R426 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W. Rar7 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
FETZUB R478 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W.
R429 P29/30C1001201 Chip: 1K ohms £1%, 1/8 W. R479 P29/30C1001201 Chip: 1K ohms 1%, 1/8 W.
FtlT;l R480 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper).
thru
R432 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). R482
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Rai?js P29/30C1003201 Chip: 100K ohms +1%, 1/8W. | (| INTEGRATED CIRCUITS ceeremeeeer
R484 U1 P29/3590068000 Linear: Switching Regualtor; LT1076CT-5.
. d
R485 P29/30C1963201 Chip: 196K ohms +1%, 1/8 W. aUn2
R4s6 P29/30C1213201 Chip: 121K ohms 1%, 1/8 W. U4 P20/3590038000 Digital: Hex Schmitt-Trigger Inverter;
R487 P29/30C1003201 Chip: 100K ohms +1%, 1/8 W. 74HCT14.
R488 P29/30C1002201 Chip: 10K ohms +1%, 1/8 W. tthrEL P29/3480100601 Linear: Quad JFET-Input Op-Amp; TL084.
R489 P29/30C1001201 Chip: 1K ohms £1%, 1/8 W. u7
Ra:E')jO us P29/3590099000 Linear: Dual Low-Noise Op-Amp; NE5532.
. " U9 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
R491 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). DS1267S050.
in: 0
RSz P29/30C1003201 Chip: 100K ohms £1%, 1/8 W. u10 P29/3480100601 Linear: Quad JFET-Input-Amp; TLO84.
R493 u11 P29/3590099000 Linear: Dual Low-Noise Op-Amp; NE5532.
R494 P29/30C1963201 Chip: 196K ohms +1%, 1/8 W. u12 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
R495 P29/30C1213201 Chip: 121K ohms 1%, 1/8 W. ET{Z D$12675050.
in: 0
R4%6 P29/30C1003201 Chip: 100K ohms £1%, 1/8 W. u1s P29/3480100601 Linear: Quad JFET-Input-Amp; TLO84.
in: 0
Ra97 P29/30C3480201 Chip: 348 ohms 1%, 1/8 W. U16 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
R498 P29/30C5112201 Chip: 51.1K ohms #1%, 1/8 W. S”l'i DS1267S050.
R499 P29/30C2151201 Chip: 2.15K ohms 1%, 1/8 W. .
u18 P29/3480100601 Linear: Quad JFET-Input-Amp; TLO84.
R500 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). L . -
u19 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
R501 P29/30F4700522 Chip: 470 ohms 5%, 1 W. DS1267S050.
R503 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). u20 P29/3590099000 Linear: Dual Low-Noise Op-Amp; NE5532.
R504 P29/30C1001201 Chip: 1K ohms +1%, 1/8 W. u21 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
thru DS1267S050.
R506 .
u22 P29/3450028600 Linear: Optocoupler; 4N35.
R507 P29/30C1213201 Chip: 121K ohms 1%, 1/8 W. IJthg
R508 P29/30C5112201 Chip: 51.1K ohms +1%, 1/8 W. o o
u27 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
R509 P29/30C1003201 Chip: 100K ohms 1%, 1/8 W. DS1267S050.
and
R510 u28 P29/3480100601 Linear: Quad JFET-Input-Amp; TLO84.
R513 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). u29 P29/3590091000 Linear: Dual Transconductance Op-Amp;
and and LM13700.
R515 u30
R517 P29/30D0000201 Chip: 0 ohms, 1/8 W. (jumper). U3l P29/3480100601 Linear: Quad JFET-Input-Amp; TLO84.
u32 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
SWITCH DS1267S050.
S1 P29/3670014000 Surface-mount: DIP, 4-position SPST. U33 P29/3590099000 Linear: Dual Low-Noise Op-Amp; NE5532.
and
---------------- TRANSFORMERS ---nenenemenen u34
T1 P29/3380074000 Isolation: 600-ohms. U35 P29/3450028600 Linear: Optocoupler; 4N35.
thru thru
T11 u37
___________________ TEST POINTS —ooemmmeeemrememee u38 P29/3590065000 Converter: 12-Bit A/D; ADS574.
TP1 P29/3780023000 Loop: Insulated (orange). l;sg P29/3590063000 Digital: 8 x 8 Analog Switch; MT8808.
thru
TP57 u40
u41 P29/3480100601 Linear: Quad JFET-Input-Amp; TLO84.
--- TRANSIENT VOLT. SUPPRESSERS --
u42 P29/3590097000 Digital: 8-Bit Addressable Latch;
TVS1 P29/3590069000 Surface-mount: 12 V. 74HC259.
TVS2 P29/3590070000 Surface-mount: 5 V. u43 P29/3580129000 Digital: Octal Non-Inverting Buffer;
74HC541.
TVS3 P29/3590069000 Surface-mount: 12 V.
u44 P29/3480154600 Digital: Dual RS-232 Transceiver;
TVS4 P29/3590070000 Surface-mount: 5 V.
" MAX202.
ru
TVS8 u45 P29/3590038000 Digital: Hex Schmitt-Trigger Inverter;
74HCT14.
TVS9 P29/3590069000 Surface-mount: 12 V.
u46 P29/3590064000 Linear: Sinewave Generator; ML2036.
TVS10 P29/3590070000 Surface-mount: 5 V.
u47 P29/3480100601 Linear: Quad JFET-Input-Amp; TLO84.
TVS11 P29/3590069000 Surface-mount: 12 V.
and u48 P29/3590063000 Digital: 8 x 8 Analog Switch; MT8808.
TVS12 and
u49
TVS13 P29/3590070000 Surface-mount: 5 V.
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U50 P29/3480100601 Linear: Quad JFET-Input-Amp; TL084. u76 P29/3550014600 Digital: 3-to-8 Line Decoder; MC74HC138.
us51 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K; u77 P29/3580119600 Digital: 32K x 8-Bit Static RAM;
DS1267S050. TC55257BFL-10L.
us52 P29/3590099000 Linear: Dual Low-Noise Op-Amp; NE5532. u78 P29/3590096000 Digital: 4-to-8 Line Decoder; 74HC4514.
and
us3 u79 P29/3590063000 Digital: 8 x 8 Analog Switch; MT8808.
thru
u54 P29/3580129000 Digital: Octal Non-Inverting Buffer; us2
74HC541.
us3 P29/3550022600 Digital: Quad 2-Input OR Gate;
Us5 P29/3480109600 Digital: Watchdog Timer; LTC690. MC74HC32.
u56 P29/3580121800 Digital: 8-Bit Microcontroller: 80C32. us4 P29/3590109001 Digital: EPROM (Programmed).
us7 P29/3590098000 Digital: Serial EEPROM; ST93C46. us6 P29/3580129000 Digital: Octal Non-Inverting Buffer;
74HC541.
us8 P29/3590064000 Linear: Sinewave Generator; ML2036.
us7 P29/3550015600 Digital: Octal Data Flip-Flop; 74HC574.
us59 P29/3550026000 Digital: Octal Data Flip-Flop; 74HC373. and
uss
u60 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
DS1267S050. us9 P29/3480100601 Linear: Quad JFET-Input-Amp; TLO84.
uel P29/3590063000 Digital: 8 x 8 Analog Switch; MT8808. U90 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
and DS1267S050.
ue62
u63 P29/3480100601 Linear: Quad JFET-Input-Amp; TL084. - IC SOCKETS ~
Sg’i XU56 P29/3740078044 Surface-mount, IC: PLCC 44-pin.
- . - Xus4 P29/3740078032 Surface-| t, IC: PLCC 32-pin.
ues P29/3480110600 Digital/Linear: Dual Digital Pot, 50K; and uriace-moun pin
DS1267S050. XU85
u66 P29/3480100601 Linear: Quad JFET-Input-Amp; TL084.
---------------------- (012175 7Y S
ue7 P29/3480110600 Digital/Linear: Dual Digital Pot, 50K;
DS1267S050. Y1 P29/3300036000 Surface-mount: 14.7456 MHz.
u68 P29/3480154600 Digital: Dual RS-232 Transceiver; (| | | MISCELLANEOUS -enmmmmmmnnn
MAX202.
. . P29/6110113000 Latch: card ejector tab. (Qty. = 2)
u69 P29/3590095000 Digital: RS-485 Transceiver; MAX490.
. i P29/6120058000 Heatsink: TO-220, push-on. (Qty. = 2.
u70 P29/3580129000 Digital: Octal Non-Inverting Buffer; Used with U1 and U2.)
74HC541.
u71 P29/3590100000 Digital: Serial Communications Controlller;
82530.
B _ PRODUCTION CHANGES
ur2 P29/3590066000 Digital: Keyboard/Display Interface; P8279. Changes in the equipment to improve performance osirtplify circuits are identified by a
N 5 . . "Revision Letter" which istampedafter the modehumber of theunit. The revisiorstamped on the
urs P29/3500038000 ?‘l‘g'_l'tgl_l._ﬂex Schmitt-Trigger Inverter; unit includesall previous revisions. Refer to the Parts List for the descriptions of parts affected by
’ these revisions.
u74 P29/3550035600 Digital: Dual 4-Bit Binary Counter;
71HC393, Rev. A AUDIO SYSTEM BOARD P29/7720037000
Initial production release.
u75 P29/3550022600 Digital: Quad 2-Input OR Gate;

MC74HC32.
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BLOCK DIAGRAM

INFUT SURRLY

“giEh azoual
* lé IEY

5
H B S0z
F - DOWER 8YT0 AL o
SHUTDOW I ciRcumRY Wy
GURRENT
LM
+

COMP,
2357 CURRENT

LIMIT
‘;'l— + SHUTDOWN
]
L |

‘L. i T00a
el : =asv $uw
< paLN:
24V
" d
FRED"
VNG FREGBU0ST

b
<
<01
5>

EREQ SHIFT
100kH: RS
OSCILLATOR n *S Lacy @
OUTPUT e 2
YOLTAGE [+—— Mavipp: COMOUT
MONITOR v [
L]
b
| 'Iz' ::1 oo
ANALOG
R  MULTIPLIER
L X PULSE WIDTH
M= z COMPARATOR v
b GUTPOT
[Ew)
i Vg 24V (EQUIVALENT)

U4, U45 & U73

HEX SCHMITT-TRIGGER INVERTER

P29/3590038000 (74HCT14)

Ve ba bY A BY  4A ay
3 12 1

14 1 1

o

[} 9 3
8

1A 1Y 2A 2y 3A 3y GND
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IC DATA

LBI-39103

U5 - U7, U10, U15, U18, U28, U31l, U41, U47, U50, U63, U64, U66 & U89

QUAD JFET-INPUT OP-AMP
P29/3480100601 (TLO84)

ouT

Yeo E

T O _ m a:n
INPUTS E}DJ \{E INFUTS
i E} :

[11] vge onp

INPUTS{E E} INFUTS
i
E ogT

(TOP VIEW)

us8, Ul1l, U20, U33, U34, U52 & U53
DUAL LOW-NOISE OP-AMP
P29/3590099000 (NE5532)

oUTPUT A [1]
INPUT A (=) [2]
INPUT A () 3]

VEE [4]

Ar

(8] vee

Z] QUTPUT B

(6] nPUTB ()
5] inPUT B (+)

U9, Ul2 — U14, Ul6, Ul7, U19, U21, U27, U32, U51, U60, UG5, U67, U90

DUAL DIGITAL POTENTIOMETER
P29/3480110600 (DS1267)

(BIAS SUPPLY) VBias i e Vce (+5 VOLT SUPPLY)

(NO CONNECTION) NC i NC (NO CONNECTION)
.

(POT 1 HIGH) H1 ; ; 14| Sout (STACKED OUTPUT)

(POT 1 LOW) L1 E ' wo (POT 0 WIPER)
.

(POT 1 WIPER) w1 ; ' HO (POT 0 HIGH)

(SERIALRESETINPUT) RST [ 6 | E I’l { LO (POT 0 LOW)
.

(SERIAL cLOCK INPUT)  CLK —'—- ‘NTemace 1101 Cour  (CASCADE OUTPUT)

(GROUND) GND i conTRoL Locic «— 9 ] DQ  (SERIALDATAINPUT)
.

(16-PIN SOIC; TOP VIEW)
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LBI-39103 IC DATA

U22 - U26 & U35 - U37
OPTOCOUPLER
P29/3450028600 (4N35)

PIN 1 INDEX DOT

/

LED ANODE

NPN BASE

NO CONNECTION NPN EMITTER

1
LED CATHODE | 2 |+
3

6
— 5| NPN COLLECTOR
4

(6-PIN DIP; TOP VIEW)

U29 & U30
DUAL TRANSCONDUCTANCE OP AMP
P29/3590091000 (LM13700)

AMF
e1as  DIODE  INFUT  INPUT . EUFFER BUFFER
INFUT  BIAS ] = oUTRUT ¥ INFUT  OUTFUT

16 15 14 ||3 ||Z 1 Ilu |§

| F] 3 ] 5 3 |7 ]

AMF DIODE  INFUT  INFUT  QUTFUT V- BUFFER EUFFER
EIAS BlAS 3] (-1 INPUT  QUTFUT
INFUT

Top Yiew

uU38
12-BIT A/ID CONVERTER
P29/3590065000 (ADS574)

FOWER-LIF STATUS
Miagic) BESET @
12iE (2) -@ DEN [MSE)
= H(26) e
£s @ CON- @

TROL
ag {4 LoGic |‘®DE’9
-@ DB3

| CLOCK sl

MIEELE A

10V RANGE

I
o
« £
= g
@ 8
ce (6) o o —@ DE?
[in Z|w
e {7 ) Z wluw »@ ul=11
= @ mL
= ]
reF our () z I 1] @DB5
Zlz |3
ANALOG g 1
COMMON [ ) | (@) oes
[ 2
reF i (10) 2BTs |2 2 '. B
= wjo
vee (10 VERTER - z E[LHE) oe:
. Ed
EIPOLAR / PARATOR | 5 B
reeer (12) ~ 2 ZHLD o

[

@ DIGITAL
COMMOR

R

(TOP YIEW)

200 RanGE (14
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IC DATA LBI-39103

U39, U40, U48, U49, U6l, U2, U79 —U82
8 X 8 ANALOG SWITCH
P29/3590063000 (MT8808)

PIN-OUT
DATA 5TE AY1 AX2
YEE AY1 AYOD BLOCK DIAGRAM
ST?E DATA  RESET vDD  VEE vss
4 72 » IB 6
ves Hs 3 1 27 b an mi_. ; 1 -
X0 5 RET=RESET 241 axn AXt :
X O7 23] X1
x4 8 2211 X3 - s LATEHES ital [xwe
X5 9 21 j x5 Ava ARAAY fi=0-7)
RST 10 sta=smose 20[] X7 . :
YI O 43 5 97 R VOD = = AN
1? 14 16 18 i ................... I
bl ¥i 1ofi=0-7)
Y6 ¥4 Y2 YD
¥3 Yl ¥
[28-PIN PLCC PACKAGE; TOF YIE'W)
u42
8-BIT ADDRESSABLE LATCH
P29/3590097000 (74HC259)
OUTPUTS
EN- DATA
Voo CLEAR ABLE |4 O7 Q6 05 o4 TRUTH TABLE
|15 |15 |14 13 |2 1 | 9
Inputs Qutputs of Each
Addressed Other Function
Clear G Latch Output
CLEAR G D
'_'; H L D O Addressable Latch
H H Qio Qil] Memory
C ao1o203 4 0506 a7 L L D L 8-Line Decoder
| | | | I | L H L L Clear
1 2 |3 |4 5 6 7 |s
! B C Q0 a1 02 03 GND
LATCH SELECT OUTPUTS
TOP VIEW
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LBI-39103 IC DATA

U43, U54, U70, U86
OCTAL TRI-STATE NON-INVERTING BUFFER
P29/3580129000 (74HC541)

PIN ASSIGNMENT
LOGIC DIAGRAM orpge 2011 Ve
a1z 19 foe2
a2 Rl 18y A2 3 B
| Alfla 17 ] ¥2
A ' ﬂ 17 4o Qs 1601 v3
l/ A5 16 15 1ve
a3l | ]\ 16 v3 a6 7 14l vs
L ATl s 13[jve
PP F‘L 18 va A9 12[1¥7
DATA J L \, HONIHVERTING GHD[] 10 1Mf1vs
INPUTS r F] OUTPUTS
as £ 1 _vs
|
Al ML n g FUNCTION TABLE
s Input ouput
1 nputs up!
ar & | > 2_vy7 oE1 [oE2 [ A ¥
L~ L [ L L L
'—I\l L |L H H
g3 > M_vg | H X X z
x| H X z
1
OUTPUT[ 0E1 PIN 20 = Ve —
EHABLES | OE2 PIH 10 = GHD Z = high impedance
B X = don't care

DUAL RS-232 TRANSCEIVER WITH CHARGE-PUMP
P29/3480154600 (MAX202)

45V INPUT
“’ Y |
I i
T |, J
PIN-OUT T, Vic Y K T
= SV TO AV
4 01~ VOLTAGE DOUBLER
s
L |_—| C2 10¥T0-10% 6 v
o ] ° ERE ™Y, VOLTIGERVERTER _J..I
i *
v [2] B = =
o [3] 14] T1our a0k
ez [a] i3] Rw L RAL W Tou |
+hY
cz [3] E Rl TICMOS RS-232
s INPUTS 400 GUTPUTS
V- E 1] T 1] T2m [ Tewr) ¥
Teaur [ [10] Ton L
F2wn | 8 o] Rt 12 /1 RiN] 13
[e] 9] | man R N
| ' TTL/EMOS S, A5-232
[16-PIM DIP/SOMIDE SO PACKAGE; TOP WIBAN AUTeUTS % IHPUTS
8| R2ouT _@ = Row|e
%5.(
o L
I
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IC DATA LBI-39103

U46 & U58
PROGRAMMABLE SINEWAVE GENERATOR
P29/3590064000 (ML2036)

BLOCK DIAGRAM

Veer GAIN 3 5K
N . T N
PIN-OUT B-BIT DA SMOCTHING | 1,
NC o 1 16 FO CLK |y PHiSE
p ;‘::: oo 2 15 F1 GAIN ACCUMULATOR
= AN, | ZERC
CLIT(;UTI v ot i 512 POINT DFrE;| —0 Voo
oo 4 13 FMDGND SINE(!;(;&K—UP — e
CLKqyTZ2 o5& 12 MAchD —_ .
SCK oOdb 11 :IIIVOUT 1’1& 0
SID OO 7 10 fOvREE LAy QT| TR0 i |
LATI OO 8 9 MMVec
EAL]
(16-FIN S0 PACKAGE, TOP YIEW) ]
sib o——  16-BIT SHIFT REGISTER
d S
SCK Por-TMH

US55
MICROPROCESSOR SUPERVISORY / WATCHDOG TIMER
P29/3480109600 (LTC690)

BLOCK DIAGRAM

L)

YgatT 1T '[ Yoyt
T M1
L_f
PIN-OUT
vaur [ 8] vaarr 3y
Voo [2] 7] ReseT
BND [ (6] wol _
PFO
PrI [4] 5] FFD
RESET FULSE SEEET

GEMERATOR

(8-PIM 20 PACKAGE, TOP WIEW)

WATCHDOG
TIMER

win

TARNSITION
DETECTOR
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LBI-39103 IC DATA

U56
8-BIT MICROCONTROLLER
P29/3580121800 (80C32)

g 2
F14
)4

h

o

g8
i
28
EL3

|
|
|
| |
[ |
1 |
I |
| |
| |
1 |
| |
| |
| PROGRA 1
PIN-OUT aooR,
| REGISTER |
dads s nRe g | |
INDEX [ SS5¢8 ¢
EiaiEE>EEE S |
comER~, QAN ANNOGONDN : . <:>I
6556432182440 REGISTER I
P57 39 1 Po.4 ! Py
P1.6 L] 3% @ P05 | INCREMENTER “ |
SFR:
2k =] 37 3 P06 ! TaERs !
| |
RST O 10 36 [ Po.? I — |
P30 1 35 1 EA COUNTER ”
| |
Lek P oy sl
- . AND |5 @ BFIR
e £4/VPP ——]
P32 14 32 A PSEH Ry g canTROL Eg |
P33 015 M [ P27 = |
P34 16 30 [ P2E |
P15 17 20 P25 |
18 19 20 21 22 23 24 25 26 27 28 |
gudooguoguoooy |
PR - A
it b ]
gEagLEgdeed !
i
o o
|

(44-PIN PLCC PACKAGE; TOR VIEW)

us7
SERIAL EEPROM
P29/3590098000 (ST93C46)

(CHIP SELECT INPUT) S i Vee (+5 VOLT SUPPLY)

(SERIAL CLOCK INPUT) Cc é DU (DO NOT USE)
1

(SERIAL DATA INPUT) D i [ 6 ] ORG (ORGANIZATION SLCT)

(SERIALDATAOUTPUT)  Q . Vss (GROUND)
1

(8-PIN SOIC; TOP VIEW)
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IC DATA LBI-39103

u59
OCTAL DATA FLIP-FLOP
P29/3550026000 (74HC373)

PIN-OUT
LATCH
ENABLE
VYoo 80 8D 70 7Q 6Q 6D sD 5Q )
|2° |19 |1B I17 |15 ||5 |1‘ |13 |‘2 1"
[*] Dj ] Q DI] [ID QIJ TRUTH TABLE
GI—¢9G [ 2om 2 [
OE QE OE OE Qutput | Lateh | o | 373 = tiigh fevel, L = low level
T T T T Control | Enable Cutput g = Hevel of cntput before sleadstant input
b L H H H conditions were esabished
L H L L 2 = hign imoecacce
G b G S T a h | x| 7
R [T
I 1 1 |
e
|1 |z | F) |4 | 5 |e 7 | ] | ] |1o
QUTPUT 1Q 10 20 20 3Q 3p 40 40 GND
CONTROL
u69
RS-422/485 TRANSCEIVER
P29/3590095000 (MAX490)
(+5 VOLT SUPPLY) Vce i' A (RX 422 INPUT A)
(RX TTL OUTPUT) R i B (RX 422 INPUT B)
(TX TTL INPUT) D | [ 6] 2 (TX 422 OUTPUT 2)
(GROUND) GND i Y (TX 422 OUTPUT Y)

(8-PIN SOIC; TOP VIEW)

uril
SERIAL COMMUNICATIONS CONTROLLER
P29/3590100000 (82530)

BLOCK DIAGRAM

o
CHANMNEL &
DATA ] =Tl
(IR BUS BALD X
BUFFERS .t RATE Fixlin,
THANSMITTER/ T
HECEIVER L]
p—— T, T,
g b REGISTERS
cs s
al CLK contRoL [ STea
LOGIC
[ ne WHITL P H15a
i o REGISTERS bt 75,
i NTh —=d RN
[] roviREGH 2
[1 svice 1£0 —] 5
L] RTxCo OPERATION g
[ rxb =1 “contani E [0
[] TRt - -
P ATC
[ Tx0b L F;tn
ALY ITE Gy ~—ey [ "
(TR A0, =9
OTRyFETL— CHANNEL 0 T
AT o €% | FD b TSy
b— TSR
SYSTEM INTERFACE . e Cligy

SEAIAL COMMUNIGATION
it

HFAL
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LBI-39103

IC DATA

urs

N

KEYBOARD/DISPLAY INTERFACE
P29/3590066000 (8279)

RL; O
RL3 O
cLk [
RO O
Ry O
RL5 O
RLg O
RL7
RESET [
RD O
WR [
DBy O
DB [
DBy O
DBg O
DBy O
DB5 [
pBg O
pB; O
Vss [

00 o O oWh A L =

40
39
38
37
36
35
3
33
32
N
30
29
28
27
26
25
24
23
22
21

1 vee

1 RL4

1 RLg

[1 CNTL/STB
[1 SHIFT
(] SL3

[1 5Lz

1 S14
[1SLp

1 oUT By
[1 OUT B4
[1 OUT B;
[1 ouT By
[1 oUT Ap
1 oUT &9
1 ouT A5
[] OUT A4
1 BD

] TS

14y

CPU J
INTERFACE

urs

N

T8

NN

Veeo

i

IRQ RLgz

DATA
BUS
SHIFT

RD

___ CNTL'STB
WH

SLoz
Ag

ouT Aps
RESET

CLK OUT Bps

B

1

Vss

DUAL 4-BIT BINARY COUNTER
P29/3550035600 (74HC393)

QUTPUTS

2

Yoo 24 CLEAR 20, 20 20¢ 20p

114 13 |1z 1 |10 |9 |e
|_ Qp O ©COc Up
CLEAR A
Fat
Y
]
v
CLEan *
|— Qs Op C¢c OQp
1 |z 3 |+ |5 6 |7
1A 1 104 1Gg 1Qc 1Qp GND
CLEAR 5
OUTPUTS

(14-PIN DIP/S0 PACKAGE, TOP WIEWY)

KEY DATA

SCAN

| DISPLAY
DATA

\u
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IC DATA

LBI-39103

U75 & US3
QUAD 2-INPUT OR GATE
P29/3550022600 (74HC32)

Y 14 1 ¥ce
LOGIC DIAGRAM A2 13 [ va
B1[3 12184
Al_2 | Y2[l4 11[] Ad
3 Yi AZ[l & 100 vs
B1
B2[] 6 al] B3
. GND[] 7 8[) A3
A2
i Y2 14-PIN SOIC; TOP VIEW
Bz &
Y=A+B
8
s 10 TRUTH TABLE
53, 8 e INPUTS QUTPUT
A B Y
AL L L H
13 va L H L
12 H L L
B4
PIN14=Vce H H L
PIN 7=GND
u76
3-TO-8 LINE DECODER
P29/3550014600 (74HC138)
DATA OUTPUTS
v Inputs Outputs
cc Yo v vz ¥3 v4 ¥ Y6 Enable | Select
% |15 J1a 13 ]2 |n [0 e
G1 G2*|C B A|YD Yt Y2 Y3 Y4 Y5 YB Y7
l X H|X X X|H H H 4 H H H H
u = = L X |X X X|H H H H H H H H
H L{LLLJjL H H H H H M M
H L{LLHH L H H H H H H
] L{LHL|IH B L H H H H H
H L{LHHIH B H L H H H H
H LR LLIH B H H L H H H
H LI{HLHH H H H H L H H
123|4|56|?|a H L |[HML|H H H H H H L H
A B C ©OK OB G Y7 GHD H L(HHH|H H H H H H H L
SELECT EHABLE  OUTPUT G2 = G2A + GZB  H = high leval L = Iow level X = don't cace

(16-PIN DIP/S0 PACKAGE, TOP VIEA)
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LBI-39103

IC DATA

urs7

32K X 8-BIT STATIC RAM
P29/3580119600 (TC55257)

i CE,
ABO .'E H ~—oVpp
Afo—FH® kv | || MEMORY CELL
T — aro— s 12 ] ~— GND
at4[]1 281 Vpp ago—(H Bl ARRAY el
a2 2 27 rw T 22[28|5| s1zx3zx1s
arll s 261 a13 A2 E e E= (262144)
Al a 25 P as szo— s 1= | .
Al4 2] —H
asO s 240 a9 S 3
a4 6 231 a1 1jo1 o
i 2 bo : <§ 3 SENSE AMP.
C ~-L " [coLUMN ADDRESS
a2} 8 up Al 5 g E% g DECODER
a1y npcE og & TLCl[$5| [COLUMN ADDRESS
a0 10 19 [1 rros i REGISTER
vo1 1 15 [ vor "’E
oz [ 12 17 A 106 —
o3 O 13 16 [ 1/05
chp O 14 15 A 1104 Riw
[1]3
CE
u78
4-TO-8 LINE DECODER
P29/3590096000 (74HC4514)
Data Inputs
Salected
Output
LE|irhibiL| D | C|B| A High
MRUTS DUTPUTS H L LfLL|tL 50
o INHBT IND INC ‘510 S S8 58 S 5§12 B3 s k LILfL|H :
H L LJL|HM]L 82
w w2 la o e Js e e s | |:3 H L [LJLfHIH 83
H L LIH|IL]L 54
& & & 2 & 2 » H L L{H|L]H 35
y v Hl Lo [Lfm|H]|L 6
> Hl L |Lfn]u|a] s
> Hl o |nfefLfc s8
> H L HlL|L|H 58
—p| LATCH 3 4T0-15 GECODER H L HIL|H|L 810
= H L H|L|H]|H &N
v H L |H|R|L]|L 812
H L HIH|L|H 813
4 A4 H L |H|H[H]|L §14
b v L 4 r r A 4 v H L HIHIH]|H 515
All
T 7|2 3 |e E2N CR R R O K
|' x| H |x]|x|x]|x|ovputs=0
STHOBE INA N8 S? S5 S5 sS4 §3 S1 Sz S0 g Latched
(PUTS BUTRUTS L Lo x| x|x]x Data
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IC DATA

LBI-39103

AT

Ab

A5

a4

A3

A2

A

AD

00

us4

128K X 8-BIT EPROM
P29/3590109001 (27C010/27C1001)

12 A15 A6 Vpp Voo PGM HC

32 |31 [a0
/ Iil |i] El u I—] I_l I_] \ Vee DATA OUTPUTS
Op-07
5 29 |a14 GND 0——— = —
5 = T Tttt
zl Ems
OE —w-{OUTPUT ENABLE|—™
(7] [27]as FGM —=| CHIP ENABLE
TE —» g = ouTPUT BUFFERS
El E a9 FROG LOGIC
E Enn _:E DEG;“H :: Y-GATING
i -k — —
EI EOE AO;OFIEE:; B x T
] [zs Jan weuts | 7 oecoven | D | 2pegeET
=] e = —
\ 14| |15] [18] |17] |18 m 20 /
01 02 Vss 03 04 05 OB
(32-PIN PLCC PACKAGE; TOP YIEW)
u87 & U88
OCTAL DATA FLIP-FLOP
P29/3550015600 (74HC574)
Vee 1Q 20 3Q 4Q 5@ 6Q 7Q BQ clLock
|20 1w e [i7 s |5 fie |13 iz | TRUTH TABLE
Ouput
{u {u ﬁu u:n Control Clock | Data | Output
[ie ac
i o Y L T H H
L 1 L L
l L L X Qg
H X X Z

o e e et

1 2

outPuT 1D
CONTROL

3 4 5 13 7 8

2D 3D 4D 56D 6D TD

TOP VIEW

9 |10

8D GND

H = high level, L = low level

Q= level of output before steady-state

input cenditions were established.
Z = high impedance

X = Don't care
1 = transition from low-to-high
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