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OVERVIEW KEYBOARD INTERFACE

The System board controls the functioning of the Desk Top There are three keyboards on the Desk Top Station and a
or Wall Mount Station. Commands entered by the operatasingle keyboard on the Wall Mount Station which interface
through the station keyboard(s), are processed by the micrdirectly with the System board. Keyboard assembly A1S2 (part
processor on the System board. Responses to these commaoidsey/Display board on Wall Mount Station) is a three-by-four
are then issued by the System board through the Display boarthtrix keypad similar to that found on a standard telephone.
indicators and audio tones. The System board also interfac&his keyboard connects to the System board at J11. Pressing a
with the optional clock/VU meter, remote control option, key holds the applicable ROW and COL lines low. The state of
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VoiceGuard option, the regulator and power supply, and ththe keypad is latched into octal tri-state latch U11, and later read
radio. A block diagram of the System board is shown in Figurey the microprocessor (U1) over the AD bus.

DECODER
WOTE cneksvy OPTION P
UFT 0N ¥g_FaT RADID METER SPEANER
19 kS av| 2 | Jiel2 30 e 1 2 5| wele 3
3
1 MIE Ht 1 I T
- - JE
LE w5 | ey
a7 | AOARC
wm [
a7 REMBTE - - £ 45
py AT AME switeH | = 2 = B-or = :
TTi- uei-7, " FROM z H E a
DEEK |, | FTTID) 3 B EWIEH 4 o o AEGIRTER » 2
Wi CIB-CE 2 H 3 — ol i
5 |— REl R5I ¥ w5
e Qs 1 |owpar
— o BOARE
. # E a2
ue
we r2 Wic =
FRE- AN | AMP
o SWITTH el & uzi-ia, [ GRULF LATGH
[ 4 2 nat-RaC, !
Re2- kB4 £2b r2T
. — a
LIGHT
NOLUME LATCH O JE
RENGE E- BT IEHT KL
™ urs-a ALDIO REGISTER P | ompLar
43 AV RE4 MNUTE LIS ur *TT ¢ | BOARD
KEMOTE [ Hig o STCH | 000 0 a4, RSB, 513 LATGH LE
AT y | .13 [ ik
Il
aven —
IHTERCLH. £ vOLUME suoe Rl LCTAL Ll 1
anr ’j,l. IWITEH CONTREL Amp i-smare |_0EP_ W
u-2, gy + L4, 2 | REYBOARE
R2z-RZE, H un, r73 e, am A LATEH voL W s
i RAD RE4-RTO CoE-BE e SORRE :
I = 4
L] FROM
AADI} E‘ 5PEN | SWITCH T $ ue iz W s
s — 55 A R
voL B .
TILTER SLAH
P33 ]
R27, R, — S
EHELC CALL
0§, L, 3.2 LER El
o FILTER oL ADO- AGT
Rl AR, RES u
L3 MONITOR (-1 D8, 08, aer
3 REM INH T
o o a ‘ %m anio OCTAL 3
: g MUTE R:élgl'ltER TF!:-:A_ISTC';TE ADD 5 | KeTEORAR
L INTCOM Py
POWER-ON DRIVER & NRIVER & 1 Lkd LT 4
A+ ———W ppceT FILTER FILTER ue 7
uz, RI, ul, gz, o2, A, — AGENC
A —— RiZ - R, R&=A7, R3, 5, &
B3 ©a_ o -] DELETE N
EMERGENCY |
-
Hd |
HOW | f
OCTAL oW 2
FILTER TR -ATAIE [ e | 2 | TELEPHONE
ol 2, Al | | LATRH REW 3 2 | kEvPan
RE, C.02 ROW 4 4| et
- %’ u CoL 3 |
= 4 coL 2
g £ 8 al & o 8
] -] = & 5 & coL 1 R
2 = g | wl w
b . - 5 Bl & [
4
o] & b HE-E c| B S| X e g I —
" - = | © o ol "‘ @) . ) SYSTEM BOQARD =
2]« z 3 s & ] sal1 2 8 & & 6
REMATE CRTioh  REMATE SELEET oefion
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The remaining two keyboards (Desk Top Station only)jndicator is performed by a transistor switch formed from Q7,
A1S3 and A1S1, are electrically identical to each other. Th&44, R45, and D14. Normally, the station power supply
only difference is the key labels. These keyboards providprovides +13 volts to R44. The standby battery would supply
nine separate key closures. Keyboard A1S3 connects to thbout +12 volts (J4-2) to the cathode of D14, holding the base
System board at J10 and keyboard A1S1 connects at Jif. Q6 near cutoff. During a failure of the station supply, +13
Output from keyboard A1S3 (GRE GRPv, VOLY, volts would be removed from R44, causing D14 to be reverse
SPARE, SYY, VOL A, and PHONE) are latched into U8 biased by the +12 volt battery supply. The resulting voltage
and U9 (SPEC CALL). Keyboard A1S1 output lines SCAN,developed across R45 will turn Q6 on, allowing the
VOICE GUARD, ADD, DEL, INTERCOM, MUTE, and STANDBY POWER indicator to illuminate.

EMERGENCY are latched into the upper seven inputs of U9.
The REMOTE INH and SUPV CALL lines go directly to
microprocessor ports P1.2 and P3.5.

RADIO INTERFACE

Both digital and analog signals are supplied to the radio.
The System board interfaces with the radio at connectors J2
and J3 through Power/Control Cable 19C85141309. Digital

The System board interfaces with the Display board aignals (VG TX DATA, SER TX DATA, SER SERV RQST,
connectors J5 and J6. Information to be displayed (with thand SER RX DATA) are present at J2-1 thru -4, and analog
exception of the decimal point and STANDBY POWER signals (GROUND, MIC HI, VG RX DATA, MIC LO, VG
lines) originates at the microprocessor address bus (ADRX DATA LO, SPKR 1, RESET (-), and AUX/URP
AD7) and is latched into registers U6 and U7. LATCH) are present at J3-1 thru -8.

DISPLAY INTERFACE

The GROUP display decimal point is controlled by Q7.
When microprocessor port P2.7 goes low, Q7 conducts caus-
ing the DECIMAL PT line (J5-5) to go high lighting the
GROUP decimal point. Control of the STANDBY POWER
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DIGITAL INTERFACE

The radio is controlled by serial control lines. If the
VoiceGuard option is used, the VG TX DATA line originates
at the VoiceGuard option (J13-9) and is passed through the

bus determines which switches are closed, and the resulting RECEIVE AUDIO
audio path. Table 1 shows the function of each switch.

Table 1 - Audio Switch Functions

System board to J2-1.

SWITCH

FUNCTION

A serial request (SER SERV RQST) line (J2-3) is used by
the microprocessor to signal the radio unit that there is serigl

0

Connect station mic to radio unit

data to be sent. Serial data is sent from the System board oyer

the SER TX DATA line (J2-2). Data coming from the radio

Connects remote controller mic to radio

unit is received over the SER RX DATA line (J2-4).

The SER SERV RQST signal originates at the microco

puter port P1.4. It is applied to the input of transistor switcl
Q3, and filtered by C5, R8, and C6. Serial transmit data

originates at microprocessor TXD port, and is applied to
transistor switch (Q1 and Q2). The output from the switch i

filtered by R4, R5, C3, and C4, before exiting at SER T
DATA at J2-2.

Serial data from the mobile radio enters as SER R
DATA at J2-4. The line is filtered by R1, R2, C1, C2, D1 and

1 :
unit
2 Connects station mic to remote speaker
I (intercom)
3 Connects remote mic to station speaker
(intercom)
? 4 Connects remote speaker to radio unit
’ receive audio
5 Connects station speaker to radio unit
receive audio
6 Connects decrypted audio to radio

speaker

D2 before it is tied to the RXD input of the microprocessor.

ANALOG INTERFACE

All analog signals (speaker audio and modulation audio?
between the radio unit and the System board go throuqh
connector J3. The modulating audio signal from the output g
the microphone amplifier (U21-14) is sent to the radio unit a
J3-2 as MIC HI. The return connection for microphone audi
is made at J3-4 (MIC LO).

Receive audio from the radio unit enters the System boa
at J3-6 (SPKR 1). It is then coupled to the audio amplifie
through C72, R83, and C70. If VoiceGuard encryption is
being used, the VG RX DATA (J3-3) and VG RX DATA LO
(J3-5) lines are audio paths between the radio unit and Syste
board.

AUDIO PROCESSING

for an optional remote controller.

There are seven microprocessor-controlled switches on

the System board that are used to change the audio paths on

the board. The data word written to the microprocessor AD

MICROPHONE AUDIO

Microphone audio originates as MIC HI (J7-4) and is
outed to input capacitors C18 and C12. Capacitor C18 is the
put to the remote option amplifier (covered elsewhere) and
12 in the input to the microphone amplifier. When transmit
audio is being processed, switch 0 is closed allowing audio
% be applied to the audio input level adjustment (MIC AD-
JUST) R22 before going amplifier U21. After the amplifier,
rfi‘}“'dio is routed through jumper plug J24/P2 to coupling
capacitor C26 and the transmit modulation adjustment (TX
OD ADJ) control R37. This control sets the audio level
applied to the last stage of amplification (U21). The amplified
microphone audio is capacitor coupled (C69) to the radio unit
aq]J3—2 (MIC HI). The return connection from the radio unit
to the microphone is provided through the MIC LO line (J3-4)
which is tied directly to the microphone at J7-3 (MIC LO).

When optional Channel Guard is used during conven-

Audio processing on the System board consists of prodional operation, the MONITOR button on the microphone
essing microphone audio to be sent to the radio unit. Amplican be used to listen to all calls on a channel (Channel Guard
fying and filtering receive (clear voice) audio. Routing en-disabled). Pressing the MONITOR button will hold J7-5 (CG
crypted audio to the optional VoiceGuard board, and filteringdONITOR(-)) low, which signals the microprocessor dis-
tone-coded squelch signals to the optional tone decodetbled). Pressing the MONITOR button will hold J7-5 (CG

Audio processing also includes, receive and transmit audi®ONITOR(-)) low, which signals the microprocessor (port
P3.2) that Channel Guard is to be disabled.

REMOTE OPTION

Receive audio (clear voice and subaudible tone encoding) The Desk Top or Wall Mount Station can be controlled by
from the radio unit enters the System board as SPKR 1 (J3-& optional remote control point. When the remote option is
and is coupled through C72, R83, and C70 to the input dhstalled, transmit audio will be received through the remote
eight-channel selector U13. Each of the eight inputs to theption. Additionally, a remote intercom function is available.
selector are connected to a different value resistor (R73 thru
R80). These resistors and the selector are used to set the volumeAudio from the remote microphone is obtained at J9-1 (TX
(audio) level to the input of the speaker amplifier. When theAUDIO HI) and J9-2 (TX AUDIO LO). The TX AUDIO HI
microprocessor reads a volume control key press, it begiiime is tied to the INTERCOM ADJUST control (R32) and
incrementing the value placed on the AD bus, which is latchedoupling capacitor C13. When the intercom is active, R32 sets
into U12. The Q1 thru Q3 outputs from latch U12 are appliedhe input audio level to amplifier U21. The output of the
to the control lines (A, B, and C) of selector U13. The selectaamplifier is coupled through C25, R36, and switch U19-8 to the
value determines which input path is followed to the speakenput of selector U13. The audio is then amplified and sent to
amplifier, setting volume level. When the volume key is rethe station speaker, the same as when receive audio is processed.
leased, the last value output will be latched.

When the remote controller is used to transmit, switch

After the selector (U13), receive audio is coupled to théJ19-8 is kept open (disabling the intercom) and switch U19-2
input of the first speaker amplifier at C47. Input audio level cams closed. This allows microphone audio to be input to the
be adjusted at R67 before it is applied to amplifier U15. Receivicrophone amplifier U21. Processing from here on is the same
audio is capacitor coupled through C52 and C53 to the auds local transmit audio.
power amplifier U14, and output to the speaker at J26-2. If
subaudible tones are not used, jumper plug P1 completes the When the Station operator wishes to communicate with the
path between J18-1 and -2. An audio mute button is providemtmote controller operator, switch U20-8 is opened to disable
to lower the receive audio level for a preset time. When théhe path to the radio unit. Microphone audio is coupled through
microprocessor senses that the mute button has been pressedl18, R28, and R29 to the input of the intercom amplifier
low is written through microprocessor port P1.7. This holds théU21-6). The LINE MIC ADJUST control (R28) sets the audio
base of Q4 low, allowing the transistor to conduct and grounthput level to the intercom amplifier. Output from the amplifier
the input to audio power amplifier U14. is routed through C21, R31, and U20-1 to connector J9-9 (VOL

HI). This line (VOL HI) is the audio path back to the remote

SUBAUDIBLE SIGNALLING controller.

If subaudible encoding (tone-controlled squelch) is used, _When receive audio is s_,ent back to the remo_te controller,
receive and transmit audio is processed slightly different frorﬁWItCh UZO'.3 IS glosed. This allows receive audio (SPKR 1)
the normal receive and microphone audio paths. Receive auJ5’m the radio unit to be routed to J9-9 (VOL-HI) and sent to
is routed from the output of the audio power amplifier (U14) tgne remote controller.
the optional tone decoder through J18-1 (jumper plug P1 re-
moved). Audio from the optional tone decoder returns to th
speaker through J18-2. The tone decoder will open this audj
path when it detects the proper subaudible tones on the rece
audio. The tone decoder receives power through J27-1.

The remote controller microphone PTT signal and MONI-
OR button signal enter the System board at J9-4 (REMOTE
ET(—)) and J9-11 (REMOTE CG MON(-)). These signals are
sent to the microprocessor through latch U23.

The tone encoder option is connected to the System board VOICE GUARD OPTION
through connector J19. Power is supplied at J19-3 and the tone

signals from the encoder enter the board at J19-1. When the The voiceGuard option allows the Desk Top Station to send
microprocessor senses PTT, it lowers the REMOTE PTT line gind receive encrypted messages. When a transmission is made,
latch U23-4. This signal line (REMOTE PTT) tells the tonethe output from the microphone amplifier (U21-1) is sent to the
encoder to generate the subaudible tones at J19-1. These toQ8%eGuard board as MIC HI IN (J13-5). On the VoiceGuard
are applied to the TX AUDIO Hl line and coupled through C1354rd the audio is encrypted and the encrypted signal is returned
and switch U19-2 to be combined with the microphone audio g} the system board as MIC HI OUT (J13-4). When VoiceGuard
the inpu_t of the audio amplifier U21. The m_icrop_hone audio ang ysed, jumper plug P2 is connected between J24-2 and J24-1.
subaudible tones are then sent to the radio unit. This allows the encrypted audio to be coupled through C286,
R37, and R38 to the input of amplifier U21.




LBI-31892

LBI-31892

Serial data to and from the VoiceGuard board is handled by
the SER SERV RQST (J13-10), SER TX DATA (J13-6), and
SER RX DATA (J13-14) lines. Serial data sent to the
VoiceGuard board is handled by the SER TX DATA line, and ) )
data received from the board comes over the SER RX DATA The System board receives power from the 5 Watt Audio

line. The SER SERV RQST line is used to poll the microprocAMP/Regulator board and directly from the station power sup-
essor when data is to be sent. ply. In addition, the System board contains a +5 Vdc regulator,

a +10 Vdc supply, and a bias supply circuit.

Receive audio containing encrypted voice comes from the
radio unit as VG RX DATA at J3-3. This line is then routed to5 WATT AMP/REGULATOR BOARD
the VoiceGuard board at J13-8. Clear voice audio comes from
the VoiceGuard board as VG AUDIO HI (J13-1). The clear The 5 Watt Audio Amp/Regulator board performs voltage
audio is routed through switch U19-10 to the input of selectofegulation using a 5 volt linear voltage regulator (U3) and audio
U13. Audio processing from this point on is the same as normgbwer amplification using two audio amplifier components (U1
receive audio. & U2). Station power is applied at J3-1 (A+) and regulated +5
Vdc at J2-1 is supplied to the System board at J12-1. C17, C18
and C22 provide input and output filtering and RF bypass
respectively. The audio from the System board is setto 2.5 Vrms
using the audio level adjust which is then applied to J2-1 on the

The radio unit in the Station is field programmable. A field .
programmer connects to the System board at J17. Serial daStANatt Audio Amp/Regulator board. U1 and U2 are connected

from the programmer (URP DATA) enters the board at 317-9 a_bridge configuration. A block diagram of the board is shown
and connects to the system board SER RX DATA line. The' Figure 2.

(URPLARCH J17-2) line latches the data loaded from the

programmer. Serial service request (SER SERV RQST) frodEST AND TROUBLESHOOTING

the System board microprocessor goes to the field programmer
as URP CLOCK at J17-6.

POWER DISTRIBUTION AND
REGULATION

PROGRAMMER INTERFACE

The test procedure listed in Table 2 is provided as an aid in
testing and troubleshooting the 5 Watt Audio AMP/Regulator
board while connected to the System.

CLOCK/VU METER INTERFACE Y
The IF INCORRECT: column in the test procedure table

An optional Clock and VU meter is available for use withjists possible component failures that may cause unexpected
the Desk Top Station. This option connects to the System boaygsyits for the test step.

at J14. This option is powered by station A+ and has a self-con-
tained battery for backup during loss of power. When the statio,
is transmitting, the microprocessor P1.3 line goes high whic
turns on Q5 holding the CLOCK/VU PTT line low. When this
line is low, the VU (volume unit) meter displays a relative
indication of the microphone audio at J14-2 (MIC HI).

N-BOARD SUPPLIES

Station power (+13 Vdc) is also supplied directly to System
board connector J2-5 thru -7. A five-volt regulator (U16) is used
to supply regulated power to the microprocessor. Regulated 10
Vdc is supplied by U18 and associated circuitry, and U15-7 is
the heart of a bias supply.

Table 2 - Test Procedure

STEP PROCEDURE NOMINAL READING IF INCORRECT:
1. Measure current at J3-1. Power supply current 125| a. Check U3, CR1, C17, C18, and C22.
mA.
Check U1, U2, C13, C12, and C16.
2. Measure voltage across 4.75 10 5.25 Vdc Check U3, CR1 and R8.
J4-1 and J4-2.
3. Disconnect J4. Connecta | Power supply current 1.5 . Check U1 and U2 for excessive curre
signal generator to J2-1 amps. drain.
and J2-2 (ground). Apply
a 2.5 Vrms audio signal to . Check amplifier biasing R2, R4, R1,
J2. and R2.
. Check input attenuator
(C23, R9, R10, C15).
4. Measure audio voltage 6.3 Vrms . Check input attenuator
across the speaker or an (C23, R9, R10, and C15).
equivalent 9-ohm load
connected to J1. . Check U1, U2, C10, C11, C1, C2,R5
and R6.
5. Measure audio distortion 5% . Verify correct input level at J2.
at J1 with load.
. Check input attenuator
(C23, R9, and C15).
J3 J4 -
A +3VOLTS
FROM E SVOLT REGULATOR Il TO SYSTEM
STATION U3,C17,C18,CRI BOARD
POWER
SUPPLY
i+13}
i NON-INVERTING
AUB N ATTENUATOR AMPLIFIER
AUDIQ FROM |1 C23,R&,RIO UL, CHyRILR2
STSTEM |;GN9 c1s €1 ,R5, A0
B80ARD _L
= +13} Ji
r SPKR )
2| TO 8 OHM
INVERTING spwazi| SPEAKER
AMPLIFIER I
u2z,R4,Cl),C2,
RB,R3,C4C5

Figure 2 - 5 Watt Audio Amp/Regulator Board Block Diagram
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SYMBOL | GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
16PLUS DESK TOF STRTION
SYSTEM BOARD c58 19R701534R/ Tantalum: 10 uF +20%, 16 VDCW. Tt - - - - - - - VRANSISTORS - - - - - - - - -
19D9019B7G1
1SSUE 2 c54 18A134730P2 Electrolytic: 220 uk +100 10%, 25 VDCH. a1 L9A700023P2 Silicon, MRH: sim to 2N3804.
thru
Rl 19A703314P5 Electrolytic: 22 uf -10+50% tol, 25 VDCW; sim to 05
to Panasonic LS Series.
Qs 19470002707 silicen, PNP: 2im to 2N390&.
chl 194701534P1 Tantalum: 0.1 uF #20%, 35 VDCW. and
Q7
c62 19ATD3314PL0 Electrolytic: 18 uF -10+450%, S0 ¥OCW; sim to
SYMBOL GE PART NO. DESCRIPTION Panasenic LS Series. g8 19A700023P2 Silieon, NPN: sim to 2N2904.
thru
LX) 19A701534P1 Tantalum: 0.1 uF $20%. 35 VUCH. 010
CE4 19A703314F5 Eleckrolytic: 22 uF -10+50% tal, 25 VDCW; sim
—————————— CAPACITORS - - - + - - - - - to Panasonic L5 Series. - - - - - - - - - - RESISTDRS - - - - - - - - -
cl 19a700233P2 Ceramic: 150 pF +20%, 50 VDO, CES 19A701602F13 Ceramic: 470 pF +20%, 1000 VDOWR; 3im teo A1 HZ12CRP110C Deposited carbon: 100 ohms 453%, 1/4 w.
Type JF Discap.
G2 TE44RCP210K Polyester: .GOL0 uF +10%, 50 VDCH. 72 H212CRP047C Deposited carbon: 47 ohms 5%, 1/4 w.
[ L9R701534F1 Tantalum: 0.1 uF +20%, 35 VOCW.
c3 13R700233F2 Ceramic: 150 pF +20%, 50 VDCH. R3 K212¢RK310C Depasited carbon: 10K ohms #5%, L/4 s,
<67 19R703314F6 Electrolytic: 1 uF 10+50% tol, 50 VDCW; sim to
c4 TE44RCP2LOK Polysster: .00)0 uF £10%, 50 VDCW. Panasonic L5 Series. R4 H212CRPO47C Depusited cacbon: 47 ohms 3%, 1/4 w.
cs 19R700233P2 Ceramic: 150 pP #20%, 50 VDCW. <89 L9ATH331427 Biactrolytic: 2.2 uF -10+50%, 50 YODCW; sim ta RS H212CRP1100 Deposited carbon: 100 chms 15%, 1/4'w.
Panasonic LS Serjes,
€6 TE44ACP210K Polyester: _00l0 uF +10%, 50 VDCW. RE #212CRP210C Deposited carbon: 1K ohms #5%, L/d w.
<ro 19a701534P1 Tantalum: ©.1 oF +20%, 35 vDpCwW.
c? 19A700235F17 Ceramic: 22 pF £5%, 50 VDCW. R7 H212CRE247¢ Deposited catbon: 4.7K ohms #5%, 1/4 w.
c71 19A702250P111 Polyesters .047 uF $10%, 50 VDKW,
ca 19a700235P18 Cevamic, diss: 27 pF £5%, 50 VDOW. it} H212CRPL10C Deposdited carbon: 106 ohms 5%, 1/4 w.
o72 19470331477 Electrolytic: 2.2 uF -10+50%, 50 VOCH: sim te
s 13A701534F) Tantalum: 0.1 uF *20%, 35 VDCW. Panasonic L8 Series, R9 H212CRP247C Depositad cavbon: 4.7E ohms +5%, 1/4 w.
<cLo 19A701602P13 Caramic: 470 pF #20%, 1000 VDCW; sim to Type JF c73 L3A703314P5 Electrolytie: 22 uF -10+50% tal, 25 ¥DCW: sim R10 H212CRP310C Depusltad carbon: 10K ohms 15%. 1/4 w.
and Diacap. to Panasonic LS Secies.
€11 R11 19A701537P1 Composition: 10M ohma +5%, 2850 WDCW, l/4 w.
C74 LGA7AQ233P2 Ceramic! 150 pF £20%, 50 VDCW.
€12 13AT03314R6 Electrolytic: 1 uF -10430% teol, S50 VDCOW; #im to Riz L9a701250P310 Hetal film: 12.4K ohms #1%, 1/4 w.
thru Panasonic L8 Series.
Lo e e e - - = - DIQDES - - - - - - - - - - R13 HZ12CRE410C Deposited carbon: 100K ohma +5%, 1/4 w.
c15 19AT00233P2 Ceramic! 150 pF £20%, 50 VDOW. Dt L9AT00029P1 Silicon: 75 mA, 75 PIV; sim to 1N4l49, RL4 H2Z12CRP310C Deposited carbon: LOK ohma 5%, 1/4 w.
thru and
clé L9A7033L4E5 Electrolytic: 22 uF -10+30% tol, 25 ¥BOW; sim to [13E:] RLS
Fanasenic L8 SBeries. .
RlE 194701250P265 Mgtal Eilmi 4.99K ohms +t1%, 174 w.
c17 TEH4ACP2 TR Polyestesr: 0047 uF +10%, 30 YDCH. - - % e - - - - - - - FILTERE - - - - - - e -
RLT H2Z12CRP422C Deposited carbon: ©0.22M ohms +5%, 174 w.
<18 19A703314P6 Elackralytic: 1 of -10+50% tol, 50 VDOW; sim to FL1 19A7052172) Filter, EMI Suppreasion.
Papasenic LS Series. “"'; 818 H212CRR247G Depasited cavbon: 4.7K ohms 15%, 1/4 w.
FL2
€19 19A70D233P2 Ceramic: 150 pF £20%, 50 VDCW. R19 H212CRP310C beposited carbon: 10K ohmis +5%, 1/4 W.
c20 19A703314P6 Electrolytic: 1 uF -10+50% tol, 50 VDCH; sim to STt - te- - - - - JACKS - - - - - - - - - - - R20 H212CRP210C Deposited carben: 1K ohms #5%, 1/4 w.
and Panasonic LS Seriesa.
Q21 g'll vontact, electrical. R2L H2ZL2CRP156< Deposited carbon: 560 ohms #5%, 1/4 w.
ru
c22 19A702250P111 Polyester: .047 wF $10%, 50 YDCH. a3 R2Z 15BBOOT84P109 variable: 22K ohma 420%, 1/3 w.
<23 19R700233p2 Ceramie: 150 pF +720%, 50 VDCHW, 4 19A700Q72P28 Pr:.nt?d wire: 2 contacts rated @ 2.5 amps; sim R23 H2ZL2CRP247C Deposited carbon: d4.7K chma 5%, 1/4 w.
to Molex 22-37-2021,
c24 19A793314P6 Electrolytic: 1 uF -10+450% tol, SO VDCW; aim to R24 H2L2CRP3LZC Deposlted carbon: 12K ohms £5%, 1/4 w.
Panasonic LS Series, 35 Contact, electrical.
and R25 H2Z12CRP310C Deposited carbon: 10K ohms +5%, L/4 w.
c25 19A703314P7 Electrolytic: 2.2 uF -10+50%. 50 VDCW; sim to 1€ and
Panasonic LS Series. R26
J7 19R116659P52 Connactor, printed wiring: B contacts rated at
C26 19A7033214P6 Electrolytic: 1 uF -10+50% tol. 50 ¥DCW; =im ta 5 amps; sim to HMolex 99-65-1081. R27 H212CRPL1lOC Depogited carbon: 100 ohms +5%, L/4 w.
and Panasonic LB Series.
c27 Jad Contact, electrieal; sim to Molex 08-50-0404. R28 19B8800734P109 Varlable: 22K ohma +20%, 1/3 w,
an
C28 198700233232 Ceramic: 150 pF +20%, 50 VDCW. 79 R2S H212CRP210C Dapcsited carbon: 1K chms +5%, 1/4 w.
cac 19A701534P1 Tantaium: ©.1 uF +20%, 35 VDCR. Jlg Contact, electrical. R30 H212CRPILOC Depesited carbon: LOK ohma 5%, 1/4 w.
and an
cal aiL R31 H212¢RP2100 Deposited carbon: 1K ohms +53, 1/4 w.
C34 19a703314P10 Electralytic: 10 wP -1Q0+50%, 50 ¥DCW: sim to Ji2 194700072P132 Printed wire: 2 contacts rated at 2.5 amps; sim R32 1988007847106 Variable: SK ohms #20%, 1/2 w.
Fanasonic LS Series. Lo Molex 22-05-3021.
R33 H2L2CRE21GC Depositaed carbon: 1K chms +5%, 1/4 w.
€36 19A702250P111 Palyester: 047 uF +10%, 50 VDCW, L3 19C220257P2 Pin wafer assembly: 19 contacts.
R34 H212¢RP312¢ Deposited carkon: 12K ohma +5%, 1/4 w.
c40 19R702250P111 Polyester: 047 uF +10%, 50 VDCW. J14 18A700072F29 Printed wire: 3 contacts rated at 2.5 amps; sim
thru to Malew 22-27-2031. E35 H212¢RP31AC Deposited carkon: LOK ohms +5%, 1/4 .
c4d
. J15 ¢ontact, electrical. R3E H212CRP2LOC Deposited carbon: 1K ohms 5%, 1/4 =.
45 198702250p111 Polyester: .047 uF +10%, 50 VDCW. and
JLE K37 19RB00TH4PLIOG Variable: 5K ohma +20%, 1/2 w.
c47 13R703314P7 Elegtrolytic: 2.2 uf -10+50%, 50 VDOW: sim to
Panasonic L8 Series. 18 Contact, electrical. R38 H212CRP210C Deposited carbon: 1K ohms 5%, 1/4 w.
c43 19A70331476 Elsctrolytic: 1 uF -10450% tel, 50 VDCW! 3im to Jie 19A700072F30 Printed wire: 4 cortacts rated at 2.5 amps; sim R39 H212CRP2EHC Depasited carbon! &.8K ohms +5%, 1/4 w.
Panascnic LS Series. to Molex 22-27-2041.
R40 H212CRPILOC Deposited carbon: 10K ahms +5%, 1/4 w.
<49 13A700233P2 Ceramic: 150 pF +20%, 50 VoCw. J22 Contact, electrical
thru R4l H212CRP215C Deposited carbon: 1.5K ohms +5%, 1/4 w.
osn T&44ACF2LOK Polyester: .00L0 uF +10%, 50 VDCwW. J24
R42 1987012509143 Resistor, Hetal Film: 274 obma, 1%, 1/4 Ratt.
c51 TE44ACF410K Polyester: 0.1 uF +10%, 50 VDOW. J26 L9R700072P28 Printed wire: 2 contacts rated @ 2.5 amps; sim
and ta Molex 22-27-2021. Rd3 19R701250P228 Metal film: 19.1K ohms +1%, 1/4 w.
w52 T644ACP3]5K Folyester: .QLS uF +10%, 50 VDCHW, g
R44 H2120RP210C Deposited carbon: 1K ohms 5%, 1/4 w.
o583 T644ACP 410K Polyester: ©O.1 uf +10%, 50 WDCK.
- - - - - - - - -PLUGE - - - - - - - - - - R45 H212CRP327C Deposited carbon: 22K ohms #5%, 1/4 w.
c54 19A134730F2 Electrolytic: 22¢ uF +lo0  10%, 25 ¥DCH.
P 19A702104P1 Connector: shorting Jumper. Tin Plated, R4E H212CRP282C Deposited carbon: B.2K chms 5%, 1/4 w.
55 TE44ACPL0K Polyester: 0.1 uf +10%, 50 YDCR. thru
P5 R47 H212CRP3I47C Deposited carbon: 47K ohms 5%, 1/4 w.
CSE 19AT00004FPG Hetallized polyester: 0.47 uF +10%, 63 VDCH.
R48 H2L2CRED10C Depogited carhon! 1 ohm 25%, 174 w.
57 TH44RCP410K Polyestec: 0.1 uF £10%, 50 VOCH. .
R49 H212CRP122¢ Deposited cacbon: 220 ohms +5%, 1/4 w.
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

10
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SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
RS0 H212CRP218C Deposited varbon! 1.8K chms +5%, 1/4 w. u1a 19A701399P1 Linear: Voltage Regulator; sim to LM317T.
R51 HZ12CRPOLOC Depesited carbon: 10 ohms +5%, 174 w. [3¥] 194700029944 Digital: BILATERRI SHITCH.
and
R5S H212CRP310C Deposited carbon: 10K ohms =53%, 1/4 w Uz
R56 19A70001821 peposited carbon: 1 ohm #5%, 1/3 w. o2l 19A700086PT DUAL OF AMPF; sim to Type 1458,
RS7 HZ12CRP310C Depasited carbon: 10K ohms 5%, 1/4 w. 23 19a703471P2 Pigital: Octal Data Latch; sim to 74HC3I73,
RS8 H212CRP247C Depagited carbont 4.7K ohma +5%, 174 w.
and S+ s - - - - - - - S0CKETS - - - . - - - - - -
R59
xul 19R700156FS Socket, I€: 40 Pins, Tin Plated.
RE0 H212CRP312¢ Deposited carbon: 12K ohms +5%, 174 w.
Xuz2 19R700156P15 Socket, TC: 8 Pins, Pin Plated.
REL H212CRPL1GC Deposited carbon: 100 chms 5%, 1/4 w.
RE2 H212CRP3I10C Deposited carbon: 10K chms #5%, 1/4 w. R R CRYSTALS -~ - - - - - - -
RG4 H212CRP356C Deposited carbon: 56K ohms £5%, 1/4 w. L L9A702511G28 Quartz: 7.3728 MAs.
RES K2Z12CRP322¢C Deposited carbon: 22K ohms +5%, 1/4 w.
- - - - MISCELLANEOUS - - - - - - - -
RE66 H212CRP247C Deposited carbon: 4.7K ohms 5%, 1/4 u.
1%A701785P1 Contact, electrical; sim to Molea 0&-50-0404.
R67 19B800784F106 Variahie: 5K ohms #20%, 172 w.
k] 19A143578P9228 Spacer, Threaded Metallic.
R68 H212CRP222C Depoaited cathon! 2.2K ohms +5%, 1/4 w.
11 lupgelgevgz Sub Asgembkly, 16 Plus Bystem Buard
RE9 H212CRP239C Deposited carbon: 3.9K ohms #5%. 1/4¢ w.
12 15A702817E7 Heat Sink, Transistor: Sim to Tharmalloy Cat
R70 H212CRE210C Deposited carbon: 1K ohms £5%, L/4 w. 6030B-TT.
RTL H212CRP410C Depesited caxbon: 100K ohms +5%, 1/4 . 13 194702364R308 Machine screw, TORX Drive: Wo. M3-9.5 x &,
RT2 H212CRP333C Deposited carbon: 33K ohms +5%. 1/4 w. 19AT03248P2 Post: Tin Plated, 13 mm length.
RT3 H212CRP482C Deposited carbon: ©0.82M ohms #5%. 1/4 w. 1s 19ATOQQ32E5 Lockwasher . internal tooth: Ho. IMM.
RT4 H212CRP439C Depegited cagbon: ©,39M k5%, 1/4 W, 17 131901823pP1 sShield.
R75 H212CRP418C Deposited cacbon: 0.18M ohms 5%, 1/4 w. 18 19190182211, Cover .
RT& H212CRP3I82C Deposited carbon: 82K ahma 15%, 1/4 w. 19 1988014447) Partition.
RTT H212CRP339C Deposited carbon: 39K ohm= #5%, 1/4 w. 22 19880154361 Heat sink.
RT3 H212CRPALEBC Deposited carbon: 18K ohms 5%, L/4 W,
R79 H212CRP2820C Deposited carbon: 8.2K chms 5%, 1/4 w.
- 1: 1] H212CRP233C Deposited carbon: 3.3K chmz $5%, 1/4 w.
RBL HZ12CRP310C Deposited carhen: 10K ohms 5%, 1/4 w. -
RB2 H212CRP312C Deposited carbon! 12K ohms +5%, 1/4 w.
R33 H212CRP310C peposited carben: 10K obms +5%, 1/4 w.
RB4 HZ12CRF233C Daposited carbon: 3.3K ohms #5%, 1/4 w.
and
R85
RBG H212CRP410C Deposited carbon: 100K ohms +5%, 1/4 w.
thru
R3O0
R21 H212CRP310C Depasited carboa: 10K ohms 15%, 1/4 w.
thru
RO3
R4 H212CRP122¢C Depasited carben: 220 chms #5%, 1/4 w,
R95 H212CRP310¢ Deposited carbon: 10K ohma +5%, 1/4 w.
thry
R97
R%8 H212CRP210C Deppsited carbop: 1K chms +5%, 1/4 w.
K32 H212CRP368C Depodited carbon: 68K obma +5%, 1/4 w.
- - - - - - Resistive Network - - - - - - -
RE1 19a701630p2 Resistor, network: 9 resistorz rated 10K ohms
thra +2%, 50 VDCW, sim to Bourns 4310R-101-103.
RES
- - - - INTEGRATED CIRCFITS - ~ = = = =
g2 19A134764P2 Lineat: Dual Veltage Comparator; sim ta LM393N,
Us 19A704380P11 Digital: CMOS Octal Data Flip-Flop; sim te
and T4HC2TS,
u?
139A700037P415 Digital: Tri-State Octal Transparent Latch; sim
to 7418373,
u1z 19R704380F11 Digital: ©MO3 Cctal pata Flip-Flop; sim to
F4HC273.
ul3 19A700029F36 Digital: Hingle 8-Charnel Multiplexer; sim to
40518,
14 19A134745F1 Linear, Audio Amplifler: sim to Toa 2002,
u1s 1970178992 Linear: Dual Op Amp; sim ta LM358.
uis 19813471791 Lingar: 5 Volt Regulator; =im to MC7805CT.
uiz 15AT05212P1 Pilter, High Pass: Sim to Murata AFA5#300a4

5 WATT AUDIO AMP/REGULATOR BOARD

19¢851692G1
18508 2
- - T -t s s === CAPACITORS - - - - - -
1 18A700005P11 Palyester: ©0.047 uF £10%, 50 VDOW.
apd
<2
cd 15470331 4PL0 Elmetrolytic: 10 uF -10450%, 50 YDCW; sim to
and Panasonic LS Serias.
c4
[+-] 19A7T0GDDSPLL Polyester: 0.047 uPF +10%,. 50 VDCW.
cld 19A701225p8 Flectrolytic: 470 uF -10+75%, 16 VDCW; sim to
and Sprague 5002D477-COY6DGIL,
CcllL
Ccl2 19A703314p2 Tantalum: 220 u¥, -10+50%, |0 VDIW.
cL3 19A700C05P10 Palyester: 0,033 uF +£10%, 50 VDCW.
cls LIATOL534P1 Tantalum: ©.1 uf +20%, 35 ¥YDCW.
cle 19A700005P10 Polyester: 0.033 uf $£10%, 50 VDCW.
<1 134703314P10 Electrolytic: 10 uf -10+50%, 30 VYucW; sim to
and Panasonic LS series.
18
@22 19A760005P10 Polyester: 0.033 uf £10%, 50 VDUW.
€23 19ATQ3314P10 Electrolytie: 10 uwF -L2+50%, 50 YOCOW; sim to
Fanasonic LS Series.
- -~ -~ - -----DIODES - - - - - - - -
CR1 13AT00028P1 Silicon: 75 wA, 75 PI¥; sim to IN4148,
Sm st - -t - - S JACKE - - - - - - - e -
J1 19A700072P28 Printed wire: 2 contacts rated @ 2.5 amps; szim
thru to Molex 22-27-2021.
13
J4 19ATD0D041PTY Printed wire: 2.5 amps; sim to Molex 22-15-2026.
- - - - - - - - - .RESISTORS - - ~ - - - - .-
Rl H212CRPL82C Deposited carbon:! 820 ohms +5%, 1/4 w.
R2 H212CRPL12C Deposited carbon: 120 ohms 5%, 1/4 w.
R3 H212CRP222C Deposited carbon: 1.2K ohms +3%, 1/4 w.
R4 H212CRPLLSC Deposited carbon: 150 ohms +S%, 1/4 w.
RS H212CRPI47C Deposited carbon: 4.7 ohms +5%, L/4 w.
ang,
R&
RT 19R700050P13 Wirewound: 1 ahms +10%, 2 w.
RS 5493035P1 Wirewound: 5 ohms +5%, 5 watt: sim to
Hamilton Hall Type HR-5H.
R HZ12CRP382C Deposited carbon: 82K ohms +5%, 1/4 w.
R10 H2I2CRP310C Deposited carbon: LOK ohms +5%, 1/4 w.
- -~ = = - - - - INTEGRATEU CIRCUITS - - - - -
Ul 12ATOLA30PL Linear, Audie BMPLIFIER! sim to TDA 2003.
and
ik
u3 19A134717P1 Linear: 5 VYolt Regulator; sim to MC78050T,
- - v e s - - - - MISCELLANEOUS - ~ - - - ~ - - -
3 19A705644G1 Heat aink.
4 NBOF3DUERG Screw, Machine: Pan Head; 4-49 x 3/8".
5 7141225P2 Nut, Hex: 4-40,
& N404P11B6 Leckwasher internal: No., 4.
7 714122583 Hex Nut: Mo, & 32,
8 N4D4P13B6 Lockwasher, internal tonoth: No, 6.

#COMPOMENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHAMGES
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COMPONENT SIDE SOLDER SIDE PARTS LIST
REGULATOR BOARD
1ICEH1554G1
IFEUE 1
1 + +
{C]
ﬁ SYMBOL | GE PART NO OESCRIPTION
¢z SSHESpE Pt = i8S S SRS R g m e I N I [R—— S —
: [ o1 leATAIT14P1 T Electrolytic: 10 uF -10+5034 tol, 50 VOCW; Sim to Panasonic LS
thru Series -
* o rul e o
D| & T —+ @ i + @ - - o4 19470 1534F Tantalum: 0.1 uF +2054, 36 YOO,
Tolilumng i =
DIODES
PE— L I —_— ol 124T00025F1 Silicon, Fast recovery:  Fwd current 75 ma, FSPIV, simto Type
s BT T 3 :—l—':— 4445
- —F —F - - = _B— JACKS
‘]' J1 194700072 P28 Printed wire: 2 contacts rated @ 2.6 amps; sim to Moley
____'JI 22272021,
{3‘ | L _H + ]l_ ?'_ + + .): a2z 19AT00D41P7PT Frinted wire: 25 amps: =im 1o Molex 22-15-2026.
I J1 e e — RESISTORS ————=——===—===——
R1 5482035F1 Wirewound: 5 ohms #5345 watt; sim o Hamilton Hall
Tupe HR-5Y.
(19C851582, Rev. 0) (19C851582, Rev. 0)
(19A705169, Sh. 1, Rev. 0) (19A705169, Sh. 2, Rev. 0)
u 2994E459PEE8S Linear:  POSITIVE VOLTAGE REGULATOR; sim to MCTS0SCT -
77777777777777 MISCELLANEQUS —— - ————————————
1970281 7P3 Heat Sink.
o 194702517P8 Heat Sink.
i}l @ NOTES :
H 1. SOLDER ALL ELECTRICAL COMNECTIONS. *COMPOMENTS ADDED, DELEFED OR CHANGED BY PRODUCTION CHANGES
525 SWITCH PATTERN AREAS ON SOLDER SIDE OF
BORRD MUST BE FREE OF SOLDER.FLUX RND
ALL CONTAMINATES.
Jz & MARK A5 SHOWN PLUS pPRLICABLE GROUP
Ji 5 NO. AMD REY.LTR.
A+ ’\?\r\a 4 i Ui 3 “ 1 5y FPER 17A700154P 1.
- ) CHARACTERS 2.3 HIGH
GND | 2] > 2 SN COLORIBLACK
*r 1_ e z + C3 +__ Ca FOR LATEST REV.LTR.SEE |9CE51051 SHEET 3.
10uf - 1 0uf 1duF 2 TuF
MODEL MNO. REv. LETTER

19CE5156461

RESISTOR VALUES ARE IN OHMS.
CAPACITOR VALUES ARE IW MICROFARADS.

(19C851597, Rev. 0)

REGULATOR BOARD
19C851584G1

*kkkkkkkkkk
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