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Operating Manual Reprint
for the FTL-2011 & FTL-2014 VHF
FM Land Mobile Transceivers

The 40-watt FTL-2011 and FTL-2014 are rugged,
full-featured FM transceivers designed for flexible busi-
ness communications in the VHF land mobile band. The
FTL-2011 provides 12 channels (and optionally 24) with
full scanning and priority features, while the FTL-2014
provides up to 4 pushbutton-selectable channels.

Reliability is assured by a highly integrated surface
mount circuit design and a die-cast aluminum chassis
with metal housing. Important channel frequency data is
stored in EEPROM, and is easily programmable by deal-
ers using a personal computer and the Yaesu FRB-2
Interface Box, CE-5 Software and the T9101410 Con-
nection Cable.

Special features include a built-in CTCSS (Contin-
uous Tone Coded Squelch System) and in the 12-chan-
nel versions, two sets of scanning channels, one set
preselectable by the dealer and another set operator
selectable. The operator can select which set to scan, and
also two priority channels. Dealers can program Busy
Channel Lockout, transmitter time out timers and scan
stop activities for talkback on the paused channel, pri-
ority channel or the home channel (on which scanning
was initiated). Scanning is not provided in the 4-channel
versions.

Each model is supplied with a mobile bracket and
hand microphone. Options include the FP-700 AC Power
Supply for operation from the AC mains, the FDS-1
Digitally Coded Squelch Unit and F2D-4 2-Tone De-
coder programmable by the dealer.

Please take a few minutes to read this manual careful-
ly. The information presented will allow you to derive
maximum performance from the equipment. After read-
ing it, keep it handy near the radio for quick reference.

Controls & Connectors

Front Panel

@ Microphone Jack

Connect the microphone plug to this jack.

FTL-2011/-2014

FTL-2011

® MON Button & Indicator

This button selects the squelch (receiver mute) mode.
When the indicator is off, tone (or coded) squelch is
active. When the indicator glows steadily (after press-
ing this button momentarily or removing the micro-
phone from its hanger), only noise squelch is active,
and any signal will be heard. Holding this button for
two seconds disables all squelch, and the yellow in-
dicator blinks. If the indicator is blinking, press this
button once to return the previous squelch mode, and
again to select the other mode.

® A (Accessory) Button & Indicator

This button (and the green indicator above it) is pro-
vided for special applications, such as high/low pow-
er selection, talk-around and call alert functions, as
determined by your network requirements and pro-
grammed by your Yaesu dealer. The green indicator
lights when the function is active. Your network ad-
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ministrator can advise you of the function of this button
(if any). Otherwise, it may be disabled.

@ Volume and Power On/Off Knob

This knob adjusts the receiver volume, and turns the
transceiver off when turned all the way to the left into
the click-stop.

® BUSY/TX Indicator Lamp

This lamp glows green when the channel is busy, and
red while transmitting. Do not transmit when this
indicator is green.

The following item is unique to the FTL-2014:

® CHANNEL Numbered Indicators & Button

Press the button to select the operating channel, indi-
cated by which of the numbered orange LED in-
dicators is lit.

The remaining items are unique to the FTL-
2011:

@ Channel Selector Knob

Turn this knob to select the operating channel, as
shown on the display.

Numeric Channel Display

Shows the selected channel number and priority/scan
status. The P and E dots along the top of the display
light if the selected channel is enabled for user-selec-
table priority or scanning, respectively.

@ PRI (Priority) Button

This button is used to select a channel for priority
monitoring, and together with the SCAN button for
selecting scanning modes, as described in the next
chapter, How to Use the Transceiver.

® SCAN Button

This button is used to activate scanning, to select and
deselect channels for scanning, and together with the
PRI button to select scanning modes, as described in
the next section.

12
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REAR (Heatsink)

@ 13.6VDC Cable Pigtail w/Connector

The supplied DC power cable must be connected to
this 2-pin connector. Use only the supplied fused
cable, extended if necessary, for power connection.

® Antenna Socket

The 50-ohm coaxial feedline to the antenna must be
connected here using a type-M (PL-259) plug.

@ EXT SP (External Speaker)

An optional external loudspeaker may be connected
to this 2-contact mini-phone jack.

How To Use The Transceiver

Important! - Before turning on the radio the first time,
confirm that the power connections have been made cor-
rectly to the power source and that a proper antenna is
connected to the antenna jack. If the transceiver is not
installed, see Installation near the back of this chapter.

Turn the Volume/Power knob clockwise to turn on the
radio. LEDs will light, indicating the channel and status
of the radio (as set when last used).

In the FTL-2011, the display should show either a
channel number, or a scan mode indicator (Sc¢, Ur, SP or
UP). If E2 is displayed instead, the transceiver has not yet
been programmed with channel frequencies: switch off
the power and contact your network administrator or
Yaesu dealer for programming. If a scan mode indicator
is displayed, you can press the SCAN button to display a
channel number, and turn the channel selector to select a
channel.

In the FTL-2014, just press the CHANNEL button to
change channels.
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Setting the Volume

If no signals are heard and the BUSY/TX indicator is not
glowing green (so you can adjust the volume on a signal),
press and hold the MON button for two seconds until a beep
is heard and the yellow indicator above the button begins
to blink. Then adjust the volume control for a comfort-
able level on a signal or background noise. Press the MON
button again momentarily so the yellow indicator stops
blinking. See the box below for more information on
controlling the squelch system.

Transmitting

To transmit, wait until the BUSY/TX indicator is off (the
channel is not in use), and press the PTT (Push-To-Talk)
switch on the side of the microphone (the BUSY/TX lamp
will glow red). While holding the PTT switch, speak
across the face of the microphone in a clear, normal
voice, and then release the PTT switch to receive. The
box below describes some other features that may be
programmed to affect your transmissions.

The rest of the operating instructions apply to
the FTL-2011 only.

Scanning

Four scanning modes are available when the SCAN
button has been pressed. Once a scan mode is selected; it
remains selected when the transceiver is turned off, or
when scanning is disabled (by pressing the SCAN button
again, so that a channel number is displayed. The SCAN
modes and their corresponding displays are as follows:
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Special Transmitter Functions

If your transceiver has been programmed for
busy channel lock-out, the transmitter will not be
activated when the PTT switch is pressed unless the
BUSY/TX lamp is off (to prevent interference to other
stations).

If the selected channel has been programmed for
automatic time-out, you must limit the length of
your transmissions. While transmitting, a beep will
sound ten seconds before time-out, and then another
beep will sound as the time-out period expires: the
BUSY/TX indicator will turn off and transmission will
cease, Release the PTT switch, listen for a moment,
and then press it again to resume transmitting.

Display Scanning Function
Sc Scan all channels
Ur Scan only user-selected channels
SP Monitor one channel and pre-programmed
priority(ies)
Up Scan user-selected channels with user
priority(ies)

The user-selected channels for the Ur and UP modes
are those you can set yourself, as described in the box on
the next page. The priority channels are those on which
signals will take priority over signals received on other

intended for you.

indicator off unless you want to listen to other calls.

steadily on).

Coded Squelch — the MON Button

Your transceiver may use the built-in CTCSS (Continuous Tone Coded Squelch System), or optional DCS
(Digitally Coded Squelch) or 2-Tone Sequential Codes, to keep the receiver quiet for all signals except those

The transceiver may be programmed so that when the microphone is removed from its hanger, the coded
squelch is defeated, and you can hear any signal on the channel (the yellow MON indicator will be lit). The same
result is obtained without lifting the microphone by pressing the MON button momentarily. To avoid listening to
unnecessary chatter, keep the microphone in its hanger, and press the MON button when necessary to turn the yellow

Holding the MON button for two seconds defeats not only the coded squelch, but also the noise squelch, so
background noise can be heard (the MON indicator will blink). This is useful for setting the volume when no signals
are present. Press the MON button again momentarily to return the yellow indicator to its previous state (off, or
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User-Programmable Channel Selections

You can program a set of channels to be scanned, and up to 2 channels to be priority monitored. Your selections
will be retained in memory until changed or deleted. To create or modify the user selections:

Turn the radio off, and then hold the SCAN button while switching it back on. The display will indicate a channel
number.

The E (scan enable) indicator at the top center of the display is lit when the displayed channel is to be included
in User-selected channel scanning. Press the PRI button, if necessary, to set the E indicator as desired for this
channel. Then turn the channel selector and repeat the selection/deselection process on each channel.

To determine which channels are currently selected for priority monitoring, rotate the channel selector and
watch the P indicator at the top left of the display. At the 1st priority channel the P indicator will blink, at the 2nd
the indicator will stay lit. To change the priority channels, first cancel both by selecting either and pressing the
PRI button. Then select the 1st new channel, and hold the PRI button for two seconds, until a beep sounds and the
P indicator blinks. Next select the 2nd new channel, and again hold the PRI button, this time until the P indicator
just lights.

Note: clearing priority selections also clears scan selection of the same channels (both P and E indicators turn
off), so be sure to reselect them for scanning afterwards, if desired.

When you have the channels set up as desired for User scanning and priority monitoring, press the SCAN button

to exit the user programming mode and return to normal operation.

channels: that is, if a signal appears on a priority channel
while another appears on a non-priority channel, the
priority signal will be heard, and not the other. Up to two
of the installed channels may be designated by your
network administrator or dealer as pre-programmed pri-
ority channels for the SP mode (the radio does not indi-
cate which they are), and you can program any two
channels as user priorities for the UP mode. The non-
priority channel in the SP mode is the one last displayed.

While a scan mode is displayed, you can select an-
other by pressing the PRI button repeatedly (the display
will cycle through the above). Make sure the microphone
is in its hanger if you want to hear only calls intended for
you. While scanning, if a signal is received which in-
cludes the correct code to open your squelch, the channel
number on which the signal appears will be displayed as
you hear their call, and the display will then alternate
between the scan mode indicator and the channel num-
ber. Scanning will resume automatically either after a
preset interval of a few seconds, or after the station stops
transmitting (depending on how your set was program-
med).

1—4

INSTALLATION

Normally, your Yaesu Dealer will provide complete
installation of all stations in your system. However, basic
installation information is provided here for your refer-
ence.

The P (Priority) &
E (Scan Enable) Indicators

When a channel number is displayed, either
during manual (non-scanning) operation, or when
paused during scanning, the P and E indicators at the
top of the display may be lit. These indicate that the
displayed channel has been selected by the user to
be included in the user scanning modes (Ur and UP).
If the P indicator is blinking, the channel is the 1st
(highest priority) channel for the UP mode. If the P
is not blinking, but steadily on, the channel is the
2nd priority channel. Both priority channels serve
as ordinary user-selected scan channels in the Ur
mode.
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For mobile service, your transceiver should be in-
stalled so that the controls, indicators and microphone are
easily accessible for operation and viewing, without in-
terfering with road vision, and so that the loudspeaker
may be easily heard. The radio may be installed in any
position without loss of performance. Typical installation
locations are beneath the dashboard or atop the trans-
mission tunnel in small vehicles, or overhead in a truck
cabin.

The MMB-48 universal mounting bracket and mount-
ing hardware are supplied with the transceiver.

Mobile Mounting Procedure

(J Using the mounting bracket as a template, mark the
locations of the mounting holes in the desired posi-
tion. Use a 3/16" diameter bit to drill the holes after
making certain that there will be enough space for
the transceiver, connecting cables and controls.
Secure the bracket with the screws, washers and nuts
supplied, as shown in the drawing on the next page.

(J Position the transceiver in the bracket so that the
holes in the side panels are aligned with those in the
sides of the bracket, and bolt the transceiver into
place with the supplied short screws and flat
washers.

(3 The microphone hanger must be installed so as to
make electrical contact with the car body. Otherwise
the hanger may be installed wherever convenient.

Base Station Installation

The FP-700 AC Power Supply may be used to operate
the transceiver from a variety of AC mains voltages.
Connect the fused DC Cable supplied with the trans-
ceiver to the colored terminals on the rear of the FP-700.

FTL-2011/-2014

NOTE: In all installations, means must be provided to
ground the metal mounting loop on the microphone in
order for the squelch and scanning/monitoring systems to
function. In base installations, a grounding hook must be
provided in which to rest the microphone when not trans-
mitting.

Power Connections

For mobile installations, the power cable should be
connected directly to the automobile battery. This allows
the radio to operate without turning on the ignition, and
may also reduce noise in the receiver. Connection to the
cigarette lighter or other existing circuits may result in
overloading, or degradation of transceiver performance.

Always use the supplied DC power cable, which
includes fuses to protect you, your vehicle and the equip-
ment. If it is necessary to lengthen the power cable, use
#12 AWG stranded, insulated copper wire. Use the short-
est length possible, connected to the end of the DC cable
that does not have connectors installed.

Refer to the diagrams below for connection details of
the power cable.

(O Before connecting the supplied DC cable to the
transceiver, connect the RED lead of the DC cable
to the POSITIVE (+) battery (or power supply) ter-
minal, and the BLACK lead to the NEGATIVE (-)
terminal.

(J Connect the DC power cable to the connector on the
cable pigtail at the back of the transceiver.

(3 Connect the coaxial plug on the antenna cable (not
supplied) to the coaxial antenna jack on the trans-
ceiver. Antenna impedance must be 50 ohms at the
operating frequency.

J Connect the microphone plug to the jack on the
transceiver.

(3 If an optional external speaker is to be installed,
insert the plug from the speaker into the EXT SP jack
on the rear (disabling the internal speaker).
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Maintenance And Service

Keep the outside of the transceiver clean by wiping
with a soft cloth as necessary. Avoid rain or immersion in
water, and protect the radio from dust as much as pos-
sible. Do not open the case. If the radio fails to operate,
check the cable connections, and inspect the fuses in the
DC cable.

Regular Maintenance Plan

Your Yaesu dealer will advise you of the preventative
maintenance plan that best suits your needs. We recom-
mend that the transceiver be returned to your Yaesu
dealer at least once every two years, for testing of receiv-
ing sensitivity and transmitter power output.

If the need for servicing does arise, phone your Yaesu
dealer for a service appointment. Your dealer will be
pleased to answer any service-related questions, and his
qualified service technicians will make sure that your
radio is back in service as quickly as possible.

Operating Manual Reprint

Fuse Replacement

If a fuse is blown, before replacing it, see if you can
determine if it was caused by something outside of the
radio (perhaps a short circuit due to a worn cable or
pigtail near the radio). Contact your Yaesu dealer at once
if you do not find the cause. Replace fuses only with the
same type installed.

Service Information

If the transceiver fails to operate when switched on,
check the fuses in the power cable. If either is found to
have blown, attempt to locate and correct the cause of the
problem before replacing the fuse(s). The FTL-2011 and
FTL-2014 have no user-serviceable parts inside.




General
Frequency Range
Nr. of Channels & Spacing

Mode of Emission

Antenna Requirement

Voltage Requirement

Current Consumption (approx.)
Operating Temperature Range
Size (WHD, approx.)

Weight (approx.)

Receiver

Receiver Circuit Type
Intermediate Frequencies
Sensitivity

Hum & Noise Ratio
Adjacent Channel Selectivity
Intermodulation Distortion
Spurious Rejection

Audio Output Power

Transmitter

Power Output

Modulation Type/Deviation
Hum & Noise Ratio
Modulation Distortion
Spurious Emissions

Microphone Impedance

FTL-2011/-2014

Specifications

134 ~ 160 MHz (vers. A) or 148~ 174 MHz (vers. C)

4 channels (x014 versions), 12 channels (x011 versions, 24 optional)
25-kHz spacing (12.5-kHz optional)

16KOF3E (direct frequency modulation)

50-€2, unbalanced (SO-239 socket)

10.8 to 15.6 V DC, negative ground

300 mA Standby, 700 mA Receive, 7.0 A Transmit
-30 to +60 °C (-22 to +140 °F)

160 x 50 x 180 mm (6-V4 x 2 x 7-14%)

1.5 kg (3.3 1bs.)

Double Conversion Superheterodyne

21.4 MHz and 455 kHz

0.25 uV for 12 dB SINAD, 0.35 uV for 20 dB QN
Better than 45 dB

Better than 75 dB

Better than 70 dB (3-signal)

Better than 80 dB

5 watts into 4 ohms with <10% THD

40/5 watts (high/low, programmable)

Frequency Modulation, + 5 kHz (+ 2.5 kHz optional)
Better than 45 dB

Less than 5%

Better than 70 dB (below carrier)

600-Q

Specifications subject to change without notice or obligation.
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Circuit Description

Receive Signal Path

Incoming RF from the antenna jack is delivered to the
Main Unit and passed through a lowpass filter and a
Ya-wave antenna switching network consisting of coils
L1003 & L1004, capacitors C1003 & C1004, and diodes
D1001 & D1002. Signals within the frequency range of
the transceiver are then passed through a varactor-tuned
bandpass filter consisting of T1001/T1002 before RF
amplification by Q1001 (3SK131). The amplified RF is
then bandpass filtered again by varactor-tuned resonators
T1003/T1004, to ensure pure in-band input to 1st mixer
Q1002/Q1003 (2SK302 x 2).

Buffered output from the VCO Unit is amplified by
Q1005 (25€2759) and lowpass filtered by L1009 and
C1042/C1043, to provide a pure 1st local signal between
126.6 and 152.6 MHz to the 1st mixer. The resulting
21.4-MHz product of the 1st mixer is passed through
dual monolithic crystal filter XF1001 (£ 7.5 kHz BW) to
strip away all but the desired signal, which is then am-
plified by Q1004 (25C2714).

The amplified 1st IF signal is applied to FM IF sub-
system IC Q1008 (MC3361P), which contains the 2nd
mixer, 2nd local oscillator, limiter amplifier, noise am-
plifier and squelch gates. A 2nd local signal is generated
from 20.945 MHz crystal X1001, which produces the
455 kHz 2nd IF when mixed with the 1st IF signal within
Q1008. The 2nd IF is passed through ceramic filter CF-
1001 to strip away unwanted mixer products, and then
applied to the limiter amp in Q1008, which removes
amplitude variations in the 455 kHz IF before detection
of the speech by Q1008 via quadrature coil T1007.

Detected audio is delivered to the Control Unit for
de-emphasis and highpass filtering by Q2008 (NJM-
2902M-V4 & ¥4) and Q2011 (NJM2902M-V4), and then past
audio muting gate Q2014 (DTC323TK) and the volume
control to audio power amplifier Q1023 (TDA2003) on
the Main Unit, providing up to 3 watts to the optional
headphone jack or 4-ohm loudspeaker.

Squelch Control

The squelch circuit consists of noise amplifier Q1007
(25C2712GR) and a highpass filter and squelch trigger
within Q1008 on the Main Unit, and control circuitry

within microprocessor Q2009 (HD404808H~-A30H) on the
Control Unit.

When no carrier is received, noise at the output of the
detector stage in Q1008 is amplified by Q1007 and high-
pass filtered by the noise amp section of Q1008, and then
rectified by D1012/1013 to provide a DC control voltage
for the squelch switching section within Q1008. With no
carrier, pin 13 of Q1008 is low. This SCAN STOP signal
is delivered to the microprocessor on the Control Unit,
and through Q2022 (DTC114EK) to the BUSY indicator on
the front panel, which remains off until a carrier is re-
ceived. The microprocessor causes audio mute pull-
down gate Q2014 (DTC323TK) to ground the audio line,
thus inhibiting input to the audio amplifier, and silencing
the receiver while no signal is being received, and during
transmission.

When a carrier appears at the discriminator, noise is
removed from the output, causing pin 13 of Q1008 to go
high, which in turn causes Q2022 to turn on the BUSY
indicator. The microprocessor then checks for internal
CTCSS tone information, plus Digital Code Squelch
information if that option is installed. If not transmitting
and no tone squelch is programmed for the channel, or if
the received tone matches that programmed, the micro-
processor switches Q2014 to allow audio to pass to the
amplifier and loudspeaker.

Received signals are sampled at the output of the
detector, after delivery to the Control Unit, by highpass
filter Q2008 (34), which along with lowpass filters
Q2007 (NJM2902M V4 & ¥4) and Q2005 (NIJM2902M) sep-
arates subaudible CTCSS tones from received audio for
the microprocessor.

Transmit Signal Path

Speech input from the microphone is delivered to the
Control Unit, where it is highpass filtered by Q2007 (%
& %) to remove extraneous background noise before
pre-emphasis by R2071 and C2036, and amplification by
Q2011 (NJM2902M, 74). Q2008 (%4) then provides IDC
(Instantaneous Deviation Control), and Q2011 (%4 & %4)
filters the speech signal to remove any high frequency
components that might result in overdeviation.

The processed audio is then mixed with a CTCSS
tone generated by the microprocessor and filtered by
5 —1



FTL-2011/-2014

Q2001 (2SC2712GR), if so programmed, and delivered to
diode D305 (HVU202) on the VCO Unit, frequency mod-
ulating the PLL carrier up to £ 5 kHz from the unmodu-
lated carrier at the transmitting frequency. The
modulated signal from transmitter VCO Q303 (MMBR-
951L) is buffered by Q305 (25€2759) and delivered to
the Main Unit for amplification by Q1012 (25C2759),
Q1011 (MMBR9I51L) and Q1010 (25C2538). The low level
transmit signal is then delivered to the PA Unit for final
amplification by Q901 (25€2539) and Q902 (2SC2630)
up to 40 watts. Harmonic spurious radiation in the final
output is suppressed by a 3-pole lowpass filter on the
Main Unit, and the transmit signal then passes through
Va-wave antenna switch D1016 before delivery to the
antenna.

Automatic Transmit Power Control

RF power output from the final amplifier is sampled
by C1064 and C1088, and rectified by D1017 (1S5108).
The resulting DC is passed by high/low power controller
Q1017 (FMS1) and transmit inhibit gate Q1018 (IMX1) to
Automatic Power Controller Q1019 (2SB772Q) which
regulates supply voltage to transmitter RF amplifiers
Q1010 and Q1011, so as to maintain stable high or low
output power under varying antenna loading conditions.

Spurious Suppression

Generation of spurious products by the transmitter is
minimized by the fundamental carrier frequency being
equal to the final transmitting frequency, modulated di-
rectly in the transmit VCO. Additional harmonic sup-
pression is provided by a 3-pole lowpass filter consisting
of L1002, L1013, L1014 and C1002, C1061, C1063 and
C1065-C1067, resulting in more than 65dB harmonic
suppression prior to delivery to the antenna.

PLL Frequency Synthesizer

PLL circuitry on the Main Unit consists of swallow
counter Q1025 (MC12022SLAD) and PLL subsystem IC
Q1024 (MC145158F), which contains a reference oscil-
lator/divider, serial-to-parallel data latch, programmable
divider and a phase comparator. Stability is obtained by
aregulated 5-V supply via Q1014 (25C2712GR) to Q1024
and temperature compensating capacitors associated
with 12.8-MHz frequency reference crystal X1002.

Receiver VCO Q301 (MMBR951L) on the VCO Unit
oscillates between 126.6 and 152.6 according to the pro-

2—2

Circuit Description

grammed receiving frequency. The VCO output is buf-
fered by Q305 (25C2759) on the VCO Unit, and then
returned to the Main Unit where a sample of the output is
buffered by Q1028 (25C2714) for application to pres-
caler/swallow counter Q1025. There the VCO signal is
divided by 64 or 65, according to a control signal from
the data latch section of Q1024, before being applied to
the programmable divider section of the PLL chip.

The data latch section of Q1024 also receives serial
dividing data from microprocessor Q2009 on the Control
Unit, which causes the predivided VCO signal to be
further divided by 25,320 —30,520 in the programmable
divider section, depending upon the desired receive fre-
quency, so as to produce a 5-kHz (or6.25-kHz for 12.5-
kHz/step versions) derivative of the current VCO
frequency. Meanwhile, the reference divider section of
Q1024 divides the 12.8-MHz crystal reference by 2560
(or 2048) to produce the 5-kHz (or 6.25-kHz) loop refer-
ence (respectively).

The 5-kHz (or 6.25-kHz) signal from the program-
mable divider (derived from the VCO) and that derived
from the crystal are applied to the phase detector section
of Q1024, which produces a dual 5-V pulsed output with
pulse duration depending on the phase difference be-
tween the input signals. This pulse train is converted to
DC by charge pump Q1026/Q1027 (IMX3/IMZ2), low-
pass filtered, and then fed back to varactors D301 and
D302 (17363 x 2) on the VCO Unit.

Changes in the level of the DC voltage applied to
D301/D302 affect the reactance in the tank circuit of
VCO Q301, changing the oscillating frequency accord-
ing to the phase difference between the signals derived
from the VCO and the crystal reference oscillator. The
VCO is thus phase-locked to the crystal reference oscil-
lator.

The output of receiver VCO Q301, after buffering by
Q305, is delivered to the Main Unit for amplification by
Q1005 before application to the 1st mixer, as described
previously.

Transmitter VCO Q303 (MMBR9I51L) oscillates be-
tween 148 and 174 MHz according to the programmed
transmit frequency. The remainder of the PLL circuitry is
shared with the receiver.However, the dividing data from
the microprocessor is such that the VCO frequency is at
the actual transmit frequency (rather than offset for IFs,
as in the receiving case). Also, the transmitter VCO is



Circuit Description

modulated by the filtered speech audio applied to mod-
ulating varactor D305, as described previously. If the
Digital Coded Squelch option is installed, DCS mod-
ulation is applied both to the VCO and to the PLL fre-
quency reference, via varactor D1021 (HVU202).

Transmit Inhibit

When the transmit PLL is unlocked pin 7 of PLL chip
Q1024 goes to a logic low, turning on Q1020 (DTA143EK)
and turning off half of Q1018. This unlock signal pro-
duces a low impedance at the base the other half of
Q1018, which then turns off Automatic Power Controller
Q1019 to disable the supply voltage to transmitter RF
amplifiers Q1010 and Q1011, disabling the transmitter.

Miscellaneous Circuits

Push-To-Talk Transmit Activation

The PTT switch on the microphone is connected to
pin 10 of microprocessor Q2009, so that when the switch
is closed pin 78 (tx/rx) goes low. This signal is delivered

FTL-2011/-2014

to power bus controller Q1021 (IMH5) on the Main Unit,
which then disables the receiver by disabling the 9-V
supply bus at Q1022 (DTA143EK) to the front end, IF,
discriminator and receiver VCO circuitry. At the same
time, Q1015 (2SB772Q) activates the transmit 9-V supply
line to enable the transmitter.

Channel Selection & Display

The rotary channel selector switch on the front panel
causes microprocessor Q2009 to select the operating
frequency, display data and CTCSS tone frequency from
serial EEPROM Q2017 (BR93C56). The operating fre-
quency data is in the form of PLL dividing ratios, which
are passed to the PLL IC on the Main Unit via strobe, data
and clock outputs at pins 2, 3 and 4, respectively.

The channel digit display data from the microproces-
sor is strobed by pin 1 to display latch Q101 (TD62C850N)
on the Display Unit, which decodes and drives the two
7-segment display digit LEDs and function indicator
LEDs.
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EEPROM Programming Software Instructions

To program the Yaesu FTL-2011 and FTL-2014 ser-
ies transceivers you need the FRB-2 Programming Con-
nection Box, programming diskette and an IBM PC/A’I‘
or PS/2” compatible computer with:

(J atleast 128k RAM,

3 PcDOS® or MSDOS® 2.0 or later,

(3 one 5-1/4" (360k or 1.2MB) floppy drive,
(J a monochrome or color monitor,
0

one Async port (COM1) with 25-pin connector (or
suitable adapter).

Of course you also need a printer if you want to get
hard copy of the data.
The Yaesu programming diskette contains the following
files:

Important!

Do not work directly with the Yaesu-programming
diskette! Make a copy of it and use the copy when
programming the transceiver, since you will be
storing data on it. Keep the original in a safe place
in case you need to make another copy later. The
manuals that came with your computer should
explain how to make a copy of a diskette, using the
DOS COPY command. If you want to be able to boot
the computer from your programming diskette
copy, use the FORMAT command with /S parameter
(on a blank diskette) to make a system disk, and
then copy the files from the original diskette.

(J CE5.EXE —The EEPROM programming program
(J CE5.HLP — Help file used by the main program

(J INSTRUCT.DOC — A text file containing a copy of
these instructions (in case you mislay the printed
instructions)

(J ALNcesb.CH — Channel Data for alignment pur-
poses, where the latter part of the file name signifies
as follows:

¢c¢ = two numbers indicating the maximum number
of channels of the model to be aligned (04, 12 or 24);
§ = the subband version (A, B, C, etc.);

b = the band of the transceiver (V for vhf)

You can use the software to create and edit data files
without having to connect the computer to the trans-
ceiver. However, before connecting a transceiver for pro-
gramming or cloning, turn off your computer and the
transceiver, and connect the Programming Interface Box
to the computer and the transceiver as shown below.
Then restart the computer. Turning off the equipment
during interconnection avoids damage to the electronics.

When ready to run the program (after booting DOS),
place your copy of the Yaesu diskette (not the original!)
in drive A, and log onto this drive (type “A:.J”). Then
type “CE5.” to start the program. You should be greeted
briefly by an introductory screen, followed by the screen
shown on the following page.

The Channel Programming Screen

The main screen consists of four major sections:
Common Data Items, Key Help, Channel Data, and,

— E —
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T9101410 Programming Connection Cable

Channel Programming Interconnections
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along the bottom of the screen, Function Key Selections.
These are described in a bit more detail next.

Main Screen Common Data Items

At the upper right are the Ch, Step, Tx timer, Edit
and A key items, which are “Common” Data items that
you may need to refer to when making entries in the
Channel Data. In this program, “Common” refers to
global nature of these parameters: they are not channel-
specific, but apply to programming and operation of the
transceiver on any and all channels.

Ch indicates the maximum number of channels that
can be displayed on the screen and programmed in this
transceiver, and Step is the channel frequency multiple
(all channel frequencies entered must be whole multiples
of the indicated step size).

The Tx timer, which can be either enabled or dis-
abled, determines whether transmissions will be limited
by an internal timer. If disabled, the content of the TOT
field at the right side of the screen will be ignored during
transceiver operation.

The Edit entry is the name of the current data file
being edited, if any. If no file has been read (via the F3,
DiskLoad function) or saved (via the F4, DiskSave func-
tion), “noname. ch” is displayed here.

The A key setting indicates the function currently
selected for the auxiliary key on the transceiver panel.

Common Data cannot be changed from this screen.

Key Help Box

The KEY HELP box at the upper right indicates the
keyboard keys that can be used to edit data at any given
moment. The contents of this box change according to
the location of the cursor in the Channel Data table, so

iEPR?H DATA EDITOR <CE-5>
ch

: 5.8,6.25kHz Tx timer: Enahled
it: 12chpict.ch A key: High/Low

Decoders 2-TONE Dec.

Rx Freq. CICSS DCS A-tone B-tone
155.60000 94 of f off off
155.255688 1@7. of f off
.72508 118. of f of f
.85080@ 156. of f of f
.10088  91. off of f
.250088 127. off off
.28508 136. of f of f
.30888  91. off off
.45508 127, of f
.56808  94. off
.65008 108. of f
.70088 of f

I @@ wdIwd-Joor oo

¥ HELP
i) Set Priority Channel
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you will need to watch this box while becoming familiar
with the channel editor. For example, when the program
first starts, the cursor is in the “Pri Ch” (Priority Chan-
nel) field, which can accept only a number 1 or 2, to set
the current channel as a priority channel. You can press
the F1 key for more detailed help on the functions of
particular keys in the current cursor field. Of course you
can always use the cursor keys to select another field
(unless in the middle of entering new field data).

Channel Data Table

The largest section of the screen is the Channel Data
table. Press the up, down, left and right arrow keys on the
PC’s keyboard to move the cursor around the table (you
may have to press the Num Lock key to switch the
keypad from numeric to cursor movement mode if your
keyboard does not have separate cursor keys). Each line
in the editing table represents one channel, with the
columns indicating the current setting of each parameter
that can be set for that channel. Hyphens indicate that a
parameter is not currently being used. If all of the fields
on a line are hyphens, the channel is currently blanked
(hidden from use).

Note that the Channel Data table is actually wider (by
16 columns) than the normal 80 columns that can be
displayed on the computer screen. To access the right-
most columns (DCS encoder, TX Pwr and TOT — time-out
timer), just move the cursor to the right from the right-
most edge of the screen. The table will scroll sideways to
reveal the additional columns, as indicated below.

Function Key Selections

The main features of the program are indicated along
the bottom of the screen, and are accessible by pressing
the corresponding function keys (F1 to F8, located along
the left side or top of your keyboard). You will always

EY HELP
x Timer ON/OFF

Encoders
CICSS DGCS
24. of f
187. of f
118. of f
of f of f
91. of f

183. of f
of f of f
of f off
141 . off

Channel Programmer Main Screen (Left)

scrolled right
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return to this screen after completing one of the actions
listed, and can then edit channel data, select another
feature, or quit. When finished with the program, always
use the Quit selection (F8, and then Y). Don’t turn off
the power switch or disconnect the cables to the transcei-
ver until after the program has exited.

What to do First

Reading Data from the Transceiver

If you have a transceiver connected to the computer,
we recommend that you upload the data from the trans-
ceiver and save it to disk before doing anything else.
Press the F5 key (Read ROM) to do this, and follow the
prompts. If an error message is displayed when attemp-
ting to upload the data, check your cables, Connection
Box and power supplies carefully. After uploading the
data from the transceiver, save it to disk right away as
described below under “Saving Data to Disk”.

Loading Data from Disk

If no transceiver is connected to the computer and you
Jjust want to view or edit data files already on the disk,
press F3 (DiskLoad). A window like the following will

appear:

ST  alnB4av.ch alnB4bv.ch alnB4cu.ch
nlﬁﬁdd:.gﬂ alni2au.ch alni2av.ch alni2bv.ch
alni2cu.ch alni2du.ch aln24au.ch aln24av.ch
aln24bv.ch aln24cv.ch aln24du.ch customi.ch
custon2.ch custom3.ch dod.ch fbi.ch
motoroli.ch notorol2.ch
File to Load A:\x.ch

File Directory Window

You will be asked for the name of the file to load,
which must be the name of a channel data file already on

Important Note

Before entering new channel data from the key-
board, you must either upload data from a trans-
ceiver, or from a (valid) data file.

Some EEPROM data, such as IF and reference
frequencies, is specific to the transceiver hard-
ware, and cannot be changed without modifying
the circuitry. This data is, however, read and writ-
ten from/to the EEPROM. If it does not match the
hardware for the transceiver to be programmed, the
transceiver will not operate properly.

the disk. The only such files provided on the original
diskette are ALNcesb.CH, but you will be adding your
own files to these. To see a list of all files, type “..J”
(period and Enter), and then type the name of the file you
want to load.

If an error message appears during loading, either no
file could be found on the disk with that name, or the file
data was corrupted since it was last stored. If the data was
corrupted you will have to build a new file from scratch,
or enter another file name. We suggest you erase any
corrupted files from the disk to avoid confusion. Just
enter DEL filename.ext.) from the DOS prompt (sub-
stituting the name of your file for “filename.ext”).

Editing Channel Data

After loading data from a transceiver or a data file, as
just described, you are ready to edit it. Just move the
cursor from one field to another using the cursor keys,
and enter the new data desired. Refer to the Key Help box
for which keys are effective in each field, and press F1
for additional help on each field, as needed.

The Decoders and Encoders fields will allow you to
choose tone or code frequencies from a selection win-
dow, as shown here (for the CTCSS selections):

— TONE SELECT

67.8 ?1.9 74.4 ?7.8
?79.7 82.5 85.4 88.5
91.5 97.4 100.0
183.5 7.2 118.9 114.8
1i8.8 123.8 127.3 131.8
136.5 141.3 146.2 151.4
156.7 162.2 167.9 173.8
1?79.9 186.2 192.8 2@3.5
218.7 218.1 225.7 233.6
241 .8 258.3

Tone Selection Window

When you have entered all of the channel data de-
sired, we recommend that you first save it to disk before
downloading to a transceiver.

Saving Data to Disk

You can save data to a disk file at any time by pressing
the F4 (DiskSave) function key. A file list window like
that illustrated for DiskLoad will appear. Remember that
you must save a file if you have just edited the Channel
Data or Common Data and want to use it again later, but
we also suggest you do this as soon as you have uploaded
data from a transceiver (so you will be able to restore it
if a problem develops later). You will be asked for a file
name to save to. This can be any valid DOS file name,
but we recommend you choose a name that you will be
able to recognize easily later. Be careful not to select a
name that already exists (you should not use

e e — = e e R S |
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ALNccsb. CH, for example). If you need to see what files
are on the disk, just enter a period (.).

Sending Data to the Transceiver

After editing data and saving it to a file on disk, you
can download it to a transceiver, if connected. If the
cables are not connected, however, you should press F8
(Quit) after making sure you have saved any edited data
to a file, and then turn off the computer to connect the
Connection Box, Transceiver and cables. Then turn the
computer back on and restart the program, reload the
saved file from disk (function key F3), and then press
function key F6 (WriteROM) and follow the prompts on
the screen.

The Space bar will then start the download. If an error
message is displayed when attempting to download the
data, check your cables, Connection Box and power
supplies carefully. Any key will return you to the Main
Menu, where you can try again, if necessary. To program
another transceiver with the same data, you can change
the cable connection without having to turn off the com-
puter and restart the program.

Editing Changeable Common Data

“Common” data here means those parameters which
affect all channels in the transceiver. Those parameters
which can be reprogrammed without modifying the cir-
cuitry are shown on the first submenu, accessed by press-
ing F2:

— EDIT COMMON DATA
] p Resune:
During Priority: Enabled

55 timer

Priority Speed: Slow

Talk Back: Enabled

Home Channel: = =s===s=sssssscs
OFF Hook: Enabled
Monitor: Enabled

Ix Time—Out: 7.5 min
Time—0Out Resume: @ sec

Tx Carrier Delay: Disabled

A key: High/Low

Common Data Submenu

Use the Space bar to toggle switchable parameters on
and off, or with the Backspace key to step through
numeric selections (numbers are not entered directly).
Press the F1 (Help) function key for detailed help on all
modifiable Common Data selection.

When finished, press F8 or ESC to return to the Main
Menu, and remember to save any changes to disk.

Viewing Environment Data

— HARDWARE ENUIRONMENT

Prescaling:
Channel Step:

IF:

Local Offset: Lower
Scan Speed: 58 ms
Memory channel: 12ch

1/64
5.8,.6.25kH=
08.6MH=

Hardware Environment Submenu

Environment Data (most of which cannot be changed
without changing the hardware), can be viewed by enter-
ing the second submenu from the Common Data’ sub-
menu, by pressing F2 again from the submenu. These
parameters are stored in EEPROM along with the chan-
geable parameters, but, with exception of the hardware-
independent Scan Speed and Local 0f fset, they must
also match the circuitry of the transceiver(s) being pro-
grammed. This means you have to be careful, whenever
editing Channel or Common data, to begin with data that
will match the target transceiver(s). To change any of the
Environment parameters, you must restart the program
with “/P” switch (“CE5 /P”).

Listing Data to Screen or Printer

If you want to have a printed copy of a set of data, or
if you just want to view data without making any chan-
ges, press F7 (PrintOut) from the Main Screen.

To print a displayed page on the printer, if you have a
PC keyboard with the PrtSc key also serving as an
asterisk key, press and hold the Shift key while pressing
PrtSc. Otherwise, if you have an enhanced AT keyboard,
just press the Print Screen key (near the upper right).
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ALIGNMENT

The FTL-2011/-2014 has been aligned at the factory

for the specified performance across the frequency range
specified for each version. Realignment should therefore
not be necessary except in the event of a component
failure, or alteration of version. All component replace-
ment and service should be performed only by an autho-
rized Yaesu representative, or the warranty policy may be
voided.

Required Test Equipment

()
0

IBM PC®/compatible Computer

Yaesu FRB-2 Service Kit, with CE-5 Channel
Programming Diskette

RF Signal Generator with calibrated output level at
200 MHz

Deviation Meter (linear detector)

Q

Qaaoia o agaoad

Oscilloscope

AF Millivoltmeter

SINAD Meter

Inline Wattmeter with 5% accuracy at 200 MHz

Regulated DC Power Supply adjustable from 10 to
17V, 15A

50-Q Non-reactive Dummy Load: 100W at 200
MHz

Frequency Counter: 0.2ppm accuracy at 200 MHz
AF Signal Generator

DC Voltmeter: high impedance

Spectrum Analyzer

VHF Sampling Coupler

Case Disassembly

Make sure the transceiver is off. Loosen the screws on
the heatsink and remove the top and bottom covers.
The Control Unit is now accessible on the top of the
chassis.

In the bottom of the set, remove the 5 screws from the
shield cover, and remove the shield to gain access 10
the Main Unit.

MAIN UNIT—

VCO UNIT

CNTL UNIT—
(Top side)

VR UNIT

DISP UNIT

(Chiassis Bottom View)

Board Locations
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Before beginning alignment, connect the transceiver
and PC to the FRB-2 Connection Box as described in the
Channel Programming chapter, and download the
EEPROM data from the transceiver to the computer.
Then store this data in a disk file so that it can be
uploaded when alignment is finished.

Next, using the CE-5 channel editor, program channel
1 to 148.000 MHz, channel 2 to 161,000 MHz and chan-
nel 3 to 174.000 MHz. Set these three channels to
simplex, high power output, and turn off any tone set-
tings for these channels. Download this new data to the
transceiver.

NOTE: when finished alignment, make certain
to reload the original channel data from disk,
and then download it back into the transceiver.

PLL & Transmitter

Set up the test equipment as shown here for trans-
mitter alignment. Adjust the supply voltage to |3.6V for
all sieps.

50-0hm Sampling | |Inline
Dummy Load Couplar Wattmeter]

Freq Counter \ ‘
Spectrum _{
Aralizer T
Deviation Oscill 1 AF Generator
Mater
-]
I . AF Millival AF Millivoltmeter

PLL & Transmitter Alignment Setup

Regulated

Alignment

PLL VCV (Varactor Control Voltage)

(1) Connect the DC voltmeter between the positive ter-
minal of C1141 on the Main Unit and chassis ground.

(2) Set the transceiver to high band edge channel 3, and
adjust coil L303 on the VCO Unit for 6.8 V on the
volumeter,

(3) Selectlow band edge channel 1, and confirm at least
1.5V on the meter.

(4) Select channel 3 again, and this time key the trans-
mitter while adjusting coil L304 on the VCO Unit for
6V on the voltmeter.

(5) Again select low band edge channel 1, key the trans-
mitter, and confirm at least 1V on the meter.

PLL Reference Frequency

(1) With the wattmeter, dummy load and frequency
counter connected to the ANT jack, select band cen-
ter channel 2, key the transmitter, and adjust TC1001
on the Main Unit, if necessary, so the counter fre-
quency is within 100 Hz of 161.000 MHz.

Transmitter Output Power & APC

(1) Preset trimmer potentiometer VR2003 fully clock-
wise.

(2) With the transceiver setto band center channel 2, key
the transmitter and confirm at least 4SW power out-
put. Select channels 1 and 3, and adjust L905, if
necessary, for at least 45W output on these channels.

(3) On the PC, reprogram channel 1 for low power
output, and download this data to the transceiver.

PLL & Transmitter Alignment Points
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(4) Selectchannel 2, and adjust VR2003 for40W output.
(5) Selectchannel 1, and adjust VR2002 for SW output.

Transmitter Deviation

(1) Select channel 3, and adust the AF generator at-
tenuator for 25-mV output at 1 kHz to the MIC jack.

(2) Key the transmitter and adjust VR2004 on the Main
Unit for 4.5 kHz deviation on the deviation meter
(within 100 Hz).

(3) On the PC, reprogram channel 3 to enable a 100-Hz
CTCSS tone (encode), and download this to the
transceiver.

(4) Reduce the AF generator injection to zero. Key the
transmitter, and adjust VR2001 on the Main Unit for
0.7 kHz deviation (within 100 Hz).

Receiver

Set up the test equipment as shown below for receiver
alignment.

RF Signal
Generator

+—— AF Millivoitmeter

Regulated
13.8V PSU

——| SINAD Meter

Speaker or B-ohm Distortion

lead resistor Meter

Receiver Alignment Setup
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Discriminator Coil

(1) Set the transceiver set to channel 1, With the RF
signal generator at the ANT jack tuned to the same
frequency, set the generator for +3 kHz deviation of
1-kHz tone modulation, and set the output level for
minimum distortion.

(2) Adjust T1007 on the Main Unit for peak on the AF
millivoltmeter.

SINAD

(1) AdjustT1001 through T1004 and T1006 on the Main
Unit for optimum SINAD.

(2) After adjusting the transformers, generator level
should be —6 dB L or less for 12dB SINAD. Confirm
this SINAD level on the other two alignment chan-
nels.

Squelch

(1) Withchannel 2 selected, tune the RF signal generator
to the same frequency, and set the generator level to
-12 dBp.

(2) Turn VR1001 clockwise until the squelch just closes,
and then counterclockwise very slightly so that it just
opens.

Reload the original channel data from disk, and
then download it back into the transceiver.

Receiver Alignment Points
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Supplied Accessories

CODE NO DESCRIPTION

A0311001  MH-5J8 Microphone (optional in USA)
T8017910B Fused DC Cable w/tow 10-A fuses
R0515150  MMB-48 Mobile Mounting Bracket

Optional Accessories

CODE NO DESCRIPTION

D3000591 FDS-1 Digitally Coded Squelch Unit
D3000588 F2D-4 Sequential 2-Tone Decoder
A00480002 FRB-2 Programming Interface Box
CE-5 Channel Programming Software (for IBM PC/compatibles only)
T9101410 Programming Connection Cable
T9101411 Transceiver-to-transceiver Cloning Connection Cable
A625501 FP-700 AC (Base Station) Power Supply




Packaging




Packaging

vO 1085 00

) Carton

FTL-2011/-2014



No. Parts No Description Qty.
@ | U74208001 | SEMS SCREW HSM2.6X6 2
| @ | U02306001 | SEMS SCREW SM3X6 4
@ | U05308002 | CAP SCREW TM3X8NI E B
@ | U20306001 | BINDING HEAD SCREW M3 X6 1
& | U20306002 | BINING HEAD SCREW M3X6NI 2
® | U23306001 | TAPTITE SCREW M3 X6 4
5 %
|7 | U24305001 | TAPTITE SCREW M3X5§ 2
® | U30204001 | FLAT HEAD SCREW M2.6X4 2
© | U30306007 | FLAT HEAD SCREW M3X6B 1
G | U51425007 | HEX SOCKET HEAD BOLT M4X25B | 2
an U30206001 FLAT HEAD SCREW M2.6X6 & |
@ | U0640B007 | SCREW OM4X 8B 3 2

#: DISP UNIT B Type

Exploded View

R

HIN
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Exploded View
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Block Diagram

MAIN UNIT F3150101C BLOCK DIAG

|
|
|
| TX/RX SW 1 /4 TX/RX SW s RX AMP
| 01001 NETWORK 01002 Q1001 T
Mi401 1301 35K131
|
| D1003~1006
| HYU202 x &
|
| 1/ RF DET
| NETWORK D1024
| 188226
|
e e o e e iy ———
! PA UNIT F3150102C |
JACK LPF TX/RY/ SW LPF | [Pwr awe DRIVE AMP ! PRE DRIVE
(®) \ D1016 \ | es02 @901 i @1010 —
UMS415 | Lezsczsso 25C2638 | 25C2538
| R |
|
|
™ oV
| REG. TX/RX SW ] LPF Q1016 RF DET PWR CNTL
| Q1013 Q1016 D1017 Q1019
| ANBS4 1 2887720 25C2712 185108 2887720
| av
|
' _—
>
I “? TX/RX SW & LPF Q1014 DEFF AMP DC ANP &
| ol Q1021 ! q1017 ™ SWw  |=—
| | MHS 28C2712 FMS1 Q1018 IMX!
| ru.. _______
VCO |
: LPF ! E3152
I TX/RX SW PLL IC 61026, 1027 l RX VCOD
| 01022 a1024 e 4 0301 -
| DTA143EK | MC145156F2 |M2Z2 | MMBRSS1L
| == |
X1002
| Iz.auu: |
| RX 9V |
l PRE SCALER | TX/RX SW
[ 01025 | 0302 .
i MC12022 1 DTC124EK
[ |
| PTT |
| I
| I L ™ vco
| MOD | @303 =
] I MMBRIS1L
| I
| |
| |
| AF PWR AMP I TX/RX SW
e} @1023 | @304 —
T TDA 1003H | | MHS
! L.
1 — — — — — —
|
|
________________ T SR (UL | () - S P ———

TO CNTL UNIT J2005
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|
3150101C BLOCK DIAGRAM |
BPF RX AMP BPF MiX IF AMP }
— Q1001 21002, 100! BFF Q1004
38K131 25K302 x 2 2802714 |
D1003~1006 01007~1010 XF1001 21M1SBY |
HYU202 x 4 HVU202 x & |
|
|
NOISE DET l
D101 1013 I
i | ]I53270- 155108 |
———— 20. 945MHz |
3150102C | dlh | [ ——— !
DRIVE AMP ! PRE DRIVE BUFF AMP BUFF AMP BUFF AMP OSC/MIX NOISE AMP :
— @901 T Q1010 aion Q1010 Q1005 —=1 FN DET @1007
28C2639 l 25C2538 MMBRSSIL 28C2758 28C2759 Q1008 28C2712 |
- _ 1 MC3381 |
- |
|
|
r PWR CNTL |
Qio18
:] 2587720 !
-| 9v |
|
|
i , |
DEFF AMP DC AMP & TXI SW g @ I
—= Q1017 TX1 Sw Q1020 - z 5
FMS1 ] Q1018 IMX1 DTA143EK ot @ 8 :
r VCO UNIT 1 |
Lpr i F3152101A | :
Q1026 1027 ! RX VCD BUFF AMP I .|
—1uxa | 0301 0305 t — J1003 f—————————
"4 | MMBRSS 1L 25C2759 I |
| e ] | TO CNTL UNIT J2001
| | |
| | |
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Block Diagram
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Block Diagram FTL-2011/-2014
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DISP UnitA FTL-2011/-2014

Parts List

#ik DISP UNIT A sokox
(FTL-2011 Type)

CS0915001 PCB with Components

F3153101  Printed Circuit Board

ADD CODE NO DESCRIPTION DEVICE LOT NO
D 0101 G2060004  DIODE 18S270TJ

D 0102 G2060004 DIODE 185270TJ

D 0103 G2060004 DIODE 18S270TJ

D 0104 G2060004 DIODE 18S270TJ

D 0105 G2090151  LED TLY208

D 0106 G2090147  LED TLG208

D 0107 G2090486  LED TLSG208

DS0101 G2090488  LED GL7S201J

JPO101 T9206001  WIRE-ASSY

Q 0101 G1091142 IC TD62C850N

R 0101 J01225471 CARBON FILM RES. RD16PJ471 470 1/6W
S 0101 Q9000545  ROTALY CODE SW EVQ-WWRF1524B

S 0102 N5090011  TACT SWITCH KHH10810

S 0103 N5090011  TACT SWITCH KHH10910

S 0104 N5090011  TACT SWITCH KHH10910

S 0105 N5080011  TACT SWITCH KHH10910

R7136820  PRESS BOARD



DISP Unit A

Parts Layout & Circuit Diagram
DISP Unit A (Nos. 1xx)
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DISP UnitA
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Parts List

TR m R DoDoDoDo o

(£ ¥

€s0918001

F3154101
F3154101A

CODE NO
G2060004
G2060004
62090492
62090492
2080492
62090492
62080151
62090147
G2090486

T9206001

G1090297
G3090074
G3080074
G3090074
G3080074

J01225103
J01225271
J01225271
J01225271
J01225271

N5090011
N5090011
N5080011

DISP Unit B

wokk DISP UNIT B skedok
(FTL-2014 Type)

PCB with Components

Printed Circuit Board(Lot 2)
Printed Circuit Board(Lot 3-)

FTL-2011/-2014

DESCRIPTION DEVICE
DIODE 185270TJ
DIODE 155270TJ
LED TLO208
LED TLO208
LED TLO208
LED TL0208
LED TLY208
LED TLG208
LED TLSG208
WIRE-ASSY

IC UPD4094BC
TRANSISTOR BATA4M
TRANSISTOR BA1A4M
TRANSISTOR BA1A4M
TRANSISTOR BA1A4M

CARBON FILM RES. RDI16PJ103
CARBON FILM RES. RD16PJ271
CARBON FILM RES. RD16PJ271
CARBON FILM RES. RD16PJ271
CARBON FILM RES. RD16PJ271

TACT SWITCH KHH10910
TACT SWITCH KHH10910
TACT SWITCH KHH10910

10K
270
270
270
270

1/6W
1/6W
1/6W
1/6%
1/6W



Parts Layout & Circuit Diagram

DISP Unit B (Nos. 2xx)

. 0 1201
D209 JPafi=2
D203 D204 =205 gu
| e
l i!gzgii "- ==!E? o .
N ) o e N\
! o) OEIM o o | o \Lg
N ~N
. d ﬁ d ﬁ
D207 D208
AR 8
N :
A '
D202
S =3
S203 202 D201

Obverse View of Component Side

= Y%y £

: oy ‘e
. v o @

a b AT, 1

! @ o H
- ® o.‘ o &
) e @

N\ - 2

N

Obverse View of Solder Side

DISP UnitB

S S———
{ DISP UNIT B F
|
|
[
|
I
|
|
|
|
|
|
|
|
|
|
l ”
g
| 83
|
|
|
-1
= 88 @
| on
8§’€§
| " <l
|
|
.

PINS

PIN 16
PIN 8

NOTCH
PIN 1

«PD4094BC(Q201)



e

DISP UnitB

DISP UNIT B F3154101A
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Parts List
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AR R®S

CA0244001
F3152101A

CODE NO

K22170206
K22170211
K22170217
K22170215
K22170202
K46120007
K22170805
K22170202
K22170207
K22170215
K22170217
K22170219
K22170805
K22170805
K22170203
K22170805
K22170211
K22170805
K22170205
K22170805
K22170805
K22170805

G2070114
G2070114
G2070114
G2070114
G2070092

L1190203
L1190203
L0190168
L0190169
L1690017
L1690017

G3070056
G3070034
G3070056
G3070027
G33275978

J24205273
J24205273
J24205222
J24205470
J24205273
J24205273
J24205102
J24205332
J24205103
J24205221
J24205152

VCO Unit

skk VOO UNIT ok
PCB with Components

Printed Circuit Board

FTL-2011/-2014

LOT NO

DESCRIPTION DEVICE

CHIP CAP. GRM40CHO50C50PT
CHIP CAP. GRM40CH100D50PT
CHIP CAP. GRM40CH180J50PT
CHIP CAP. GRM40CH150J50PT
CHIP CAP. GRM40CK010C50PT
AL.ELECTRO. CAP. 16V101IM6X7TR2
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40CK010C50PT
CHIP CAP. GRM40CHO60D50PT
CHIP CAP. GRM40CH150J50PT
CHIP CAP. GRM40CH180J50PT
CHIP CAP. GRM40CH220J50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40CK020C50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40CH100D50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40CHO040C50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
DIODE 1T363-01-T08A
DIODE 1T363-01-T08A
DIODE 1T363-01-T08A
DIODE 1T363-01-T0BA
DTODE HVU202-10TRP
M.RFC LALO3NA4RTK
M.RFC LALO3NA4RTK
COIL S7-T2 R12-K868C
COIL S7-T2 R12-K868B
COIL J2CS 380LB-2R2M=P
COTL 32CS 380LB-2R2M=P
TRANSISTOR MMBRS51LT1
TRANSISTOR DTC124EK T97
TRANSISTOR MMBRI51LT1
TRANSISTOR IMHS T108
TRANSISTOR 25C2759-T2B U22
CHIP RES. RMC1/10T 273J
CHIP RES. RMCL/10T 273J
CHIP RES. RMC1/10T 222J
CHIP RES. RMC1/10T 470J
CHIP RES. RMC1/10T 273J
CHIP RES. RMC1/10T 273J
CHIP RES. RMC1/10T 102J
CHIP RES. RMC1/10T 332J
CHIP RES. RMC1/10T 103J
CHIP RES. RMC1/10T 221J
CHIP RES. RMC1/10T 152J

5pF
10pF
18pF
15pF
1pF
100uF
0.001uF
1pF

6pF
15pF
18pF
22pF
0.001uF
0.001uF
2pF
0.001uF
10pF
0.001uF
4pF
0.001uF
0.001uF
0.001uF

4.Tul
4. TuH

2.2uH
2.2uH

27K
27K
2.2K
47
27K
27K
1K
3.3K
10K
220
1.5K

1/10W
1/10W
1/10%
1/10W
1/10W
1/10W
1/10W
1/10W
1/10%
1/10¥
1/10W



FTL-2011/-2014

6 —10

R 0312

TPO301
TP0302
TP0303
TP0304
TP0305

J24205223

Q5000037
Q5000037
Q5000037
Q5000037
Q5000037

RO136240

CHIP RES.

SHIELD CASE

VCO Unit

RMC1/10T 223J

MK-10160
MK-10160
MK-10160
MK-10160
MK-10160

22K

1/10%



VCO Unit

(T 6

Parts Layout & Circuit Diagram

VCO Unit (Nos. 3xx)
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VCO Unit

FTL-2011/-2014
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VR Unit FTL-2011/-2014

Parts-List sk VR UNIT sk

€S0919001 PCB with Components (FTL-2014 Type)
CS0916001 PCB with Components (FTL-2011 Type)

F3153102 Printed Circuit Board (FTL-2014 Type)
F3154102A Printed Circuit Board (FTL-2011 Type)

ADD CODE NO DESCRIPTION DEVICE LOT NO

J 0401 P1090677  CONNECTOR R41-2736H

JP0401 T9206002  WIRE-ASSY

VR0401 J60800134 POT. RK097111100WA 10KA/SW 10KA/SW
Parts Layout
VR Unit (Nos. 4xx)
VR401 - J401
4 L e
i ol l —
JP401-2 JP401-1
Obverse View of Component Side Obverse View of Solder Side
Circuit Diagram
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Parts List

e el Mo NN N Re Nor Na Ne o Bl Bae 8o e 3 ap I a0 o i ap

0924
0926
0929
0930
0931

FB0SO1
FB0902

L
L
|
L
L
L
L

o0

Rl =

0901
0802

. 0903

0905
0906
0807

. 0908

0901
0902

0301
09802
0903
0904
0905
0306

CP2748001
F3150102C

CODE NO

K22170229
K22170239
K22201201
K22201201
K22171241
K22171241
K22203202
K22233205
K22273201
K22141809
K22170817
K22170805
K22170801
K22141808
K22170817
K22170805
K22170801
K00273003
K00273003
K02175560

L9180001
1.9190001

0022060
L0O021743A
L0021751
L0022061
L0022061
10022059
L1190389

G3325390
(3326300

J24205689
J24205689
J24205821
J24205821
J01245229
J20306229

RO135810
RO135830

kgok PA CDUNTT etk

PCB with Components

PA Unit

Printed Circuit Board

DESCRIPTION

CAP.

CERAMIC CAP.
CERAMIC CAP.
CERAMIC CAP.

FERRITE BEADS
FERRITE BEADS

COTL
COTL
COIL
COIL
COTL
COIL
INDUCTOR

TRANSISTOR
TRANSTSTOR

CHIP RES.

CHIP RES.

CHIP RES.

CHIP RES.

CARBON FILM RES.
METAL FILM RES.

SHIELD CASE
HEATSINK PLATE

DEVICE

GRM40CH560J50PT
GRMAOCH151J50PT
GRM42-6CHAT1J100PT
GRM42-6CH471J100PT
GRM42-6CH181J50T
GRM42-6CH181J50T
GRH111CH561K100
GRH111CH221K200
GRH111CH470K500
GRM42-6B104M25PT
GRM40B103M50PT
GRM40B102M50PT
GRM40B471M50PT
GRMA2-6B104M25PT
GRM40B103M50PT
GRMAOB102M50PT
GRM40B471M50PT
HMB0SJISL560J
HM60SJSL560J
DD106CH560J50

4A2 RI3X3-1
4A2 RI3X3-1

1.5T4.0D0.6UEW R
0.5T5.0D1. 2ACK
0.5T75.0D0.8ACH
1.5T5.0D1. 2UEW R
1.5T5.0D1. 2UEW R
4.5T5.0D1.0UEW R
FBAO3VA450AB-00

252539
25C2630

RMC1/10T 6R8J
RMC1/10T 6R8J
RMC1/10T 821J
RMC1/10T 821J
RD14TJ2R2 2.2
RSIB 1W K 2.2

0.001uF
470pF
0. 1uF
0.01uF
0.001uF
470pF
56pF
56pF
56pF

1/10W
1/10%
1/10W
1/10%
1/4¥
1w

FTL-2011/-2014

614
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Parts Layout & Circuit Diagram
PA Unit (Nos. 9xx)
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PA Unit FTL-2011/-2014
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Parts List
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CP2747001

F3150101B
F3150101C

CODE NO

K22275809
K22275217
K22170219
K22170204
K22170805
K22170203
K22170805
K22170205
K22170219
K22170805
K22170805
K22170805
K22170805
K22170805
K22170805
K22170805
K22170202
K22170805
K22170203
K22170203
K22170805
K22170805
K46120004
K22170817
K22170817
K22170805
K22170211
K22170211
K22170208
K22170817
K22170817
K22170817
K22170805
K22170805
K22170805
K22170227
K22170805
K22170221
K22170211
K76160017
K46120004
K22140811
K22170817
K22170817
K22170809
K22170805
K22170231
K22170225
K46120004
K22170231
K22140811
K22140811

Main Unit

sk MAIN UNIT sk
PCB with Components

Printed Circuit Board(Lot 2)
Printed Circuit Board(Lot 3-)

DESCRIPTION DEVICE

CHIP CAP. GRM42-2W5R102K500PT
CHIP CAP. GRM42-2CH150J500PT
CHIP CAP. GRM40CH220J50PT
CHIP CAP. GRM40CJ030C50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40CK020C50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40CHO40C50PT
CHIP CAP. GRM40CH220J50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102ZM50PT
CHIP CAP. GRM40CK010C50PT
CHIP CAP. GRMA0B102M50PT
CHIP CAP. GRMA0OCK020C50PT
CHIP CAP. GRMA0CKO20C50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
AL.ELECTRO. CAP. 16V100M4X7TR2
CHIP CAP. GRM40B103M50PT
CHIP CAP. GRM40B103M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRMAOCH100D50PT
CHIP CAP. GRMA0CH100D50PT
CHIP CAP. GRM40CHOB0D50PT
CHIP CAP. GRM40B103M50PT
CHIP CAP. GRM40B103M50PT
CHIP CAP. GRMA0B103M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40CH470J50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRM40CH270J50PT
CHIP CAP. GRM40CH100D50PT
TANTALUM CAP. TPDN1VR22M8S(MX0)
Al..ELECTRO.CAP. 16V100M4X7TR2
CHIP CAP. GRM40B104M25PT
CHIP CAP. GRM40B103M50PT
CHIP CAP. GRM40B103M50PT
CHIP CAP. GRM40B222M50PT
CHIP CAP. GRM40B102M50PT
CHIP CAP. GRMA0CHE80J50PT
CHIP CAP. GRM40CH390J50PT
AL.ELECTRO. CAP. 16V100M4X7TR2
CHIP CAP. GRM40CHE680J50PT
CHIP CAP. GRM40B104M25PT
CHIP CAP. GRM40B104M25PT

0.001uF
15pF
22pF
3pF
0.001uF
2pF
0.001uF
4pF
22pF
0.001ukF
L001uF
.001uF
.001uF
.001uF
L001uF
0.001uF
1pF
0.001uF
2pF

2pF
0.001uF
0.001uF
10uf
0.01uF
0.01uF
0.001uF

coo oo

10pF
10pF
8pF
.01uF
.01uF
.01uF
.001uF
.001uF
L001uF
47pF
0.001uF
27pF
10pF
0.22uf
10uF
0.1uF
0.01uF
0.01uF
0.0022uF
0.001uF
68pF
39pF
10uF
68pF
0.1uF
0.1uF
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1074
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1076
1077
1078
1080
1081
1082
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1090
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1092
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1100
1101
1102
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
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K22140811
K22170817
K22170805
K22275221
K22275218
K22170202
K22275221
K22170202
K22275212
K22170805
K46160005
K22170805
K46160005
K22170805
K22170218
K22170805
K22170223
K22170221
K22170805
K22170221
K22170805
K22170219
K22170805
K40149037
K22170817
K22170805
K22170805
K22170805
K22170805
K76120019
K22170805
K22170805
K76120019
K22170805
K46120004
K22170805
K76160027
K22170817
K22170817
K76120019
K46120004
K46120004
K22170817
K22170817
K76120015
K76140013
K22170805
K22170235
K22140811
K22170805
K46120010
K22170805
K22170805
K22140811
K40149037
K40129067
K22170817
K22140811
K22170817
K22170821
K46120010

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.
TANTALUM CAP.
CHIP CAP.

CHIP CAP.
TANTALUM CAP.
CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.
TANTALUM CAP.
CHIP CAP.

CHIP CAP.
TANTALUM CAP.
AL.ELECTRO.CAP.
AL.ELECTRO.CAP.
CHIP CAP.

CHIP CAP.
TANTALUM CAP.
TANTALUM CAP.
CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.
AL.ELECTRO.CAP.
CHIP CAP.

CHIP CAP.

CHIP CAP.
AL.FLECTRO. CAP.
AL.ELECTRO. CAP.
CHIP CAP,

CHIP CAP.

CHIP CAP.

CHIP CAP.
AL.ELECTRO.CAP.

Main Unit

GRM40B104M25PT
GRMA0B103M50PT
GRM40B102M50PT
GRM42-2CH220J500PT
GRM42-2CH180J500PT
GRMA0CK010C50PT
GRM42-2CH220J500PT
GRMA0CK010C50PT
GRM42-2CH090J500PT
GRM40B102M50PT
J5VI00M5X7TR2
GRM40B102M50PT
J5VI00M5XTTR2
GRM40B102M50PT
GRM40CH220J50PT
GRM40B102M50PT
GRM40CH330J50PT
GRMA0CH270J50PT
GRMA0B102M50PT
GRM40CH270J50PT
GRMAOB102M50PT
GRM40CH220J50PT
GRM40B102M50PT
RE2-25V471M
GRM40B103M50PT
GRM40B102M50PT
GRMA0B102M50PT
GRMA0B102M50PT
GRM40B102M50PT
TPDNIC100M8S(MX0)
GRM40B102M50PT
GRM40B102M50PT
TPDN1C100MBS(MX0)
GRMA0OB102M50PT
16V100MAXTTR2
GRM40B102M50PT
TPDN1VI00MBS(MX0)
GRM40B103M50PT
GRM40BLO3M50PT
TPDN1C100M8S(MX0)
16V100M4XTTR2
16V100M4X7TR2
GRM40B103M50PT
GRM40B1O3M50PT
TPDN1C2R2MBS(MX0)
TPDN1EO10M8S(MX0)
GRM40B102M50PT
GRM40CH101J50PT
GRM4A0B104M25PT
GRMA0B102M50PT

RC2-16VATOM-T34(5X7)

GRM40B102M50PT
GRM40B102M50PT
GRMA0DB104M25PT
RE2-25V471M

RE3-16V102M

GRMA0B103IM50PT
GRMA0B104M25PT
GRM40B103M50PT
GRMA0B223M50PT

0.1ul
0.01uF
0.001uf
22pF
18pF
1pF
22pF
1pF

9pF
0.001uF
10ur
0.001ufF
10uF
0.001uF
22pF
0.001ufF
33plF
27pF
0.001uf
27pF
0.001uF
22pF
0.001uF
470uF
0.01uf
0.001uF
0.001uF
0.001uf
0.001uF
10uF
0.001uF
0.001uf
10uF
0.001uF
10uF
0.001uF
10uF
0.01uF
0.01uF
10uf
10uF
10uF
0.01uF
0.01uf
2.2uF
1uF
0.001uF
100pF
0.1uF
0.001uF
47uF
0.001uF
0.001uF
0.1uF
470ufF
1000uF
0.01uF
0.1uF
0.01uF
0.022uF

RC2-16V470M-T34(5X7) 47uF
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50V
500V
500V
50V
500V
50V
500V
50V
35V
50V
35V
50V
50V
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50V
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50V
50V
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50V
50V
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50V
50V
50V
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50V
16V
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CF1001

1001
1002
1003
1004
1005
1006
1007
1008
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1016
1017
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1020
1021
1022
1024
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1001
1002
1003
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K22170223
K22170219
K22170227
K46120004
K22170817
K22170805
K22170805
K22140811
K22170211
K22170805
K22170805
K22170817
K46120004
K22140811
K22140811
K19149021
K22170805
K76120015
K19149028
K19149009
K22170805
K22170805
K22170219
K22170223
K22170805
K22170202
K22170202
K22170805
K22170805
K22170217
K22170813

H3900200

G2090345
62090033
G2070092
G2070092
G2070092
62070092
G2070092
G2070092
G2070092
62070092
G2060004
G2090244
G2070062
Q9000534
G2090425
G2090377
G2060004
G2060004
G2070009
62070092
G2070048
G2070003

P0030667
P0090787
P0090786

CHIP CAP.
CHIP CAP.
CHIP CAP.
AL.ELECTRO.CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.
CHIP CAP.
CERAMIC CAP.
CHIP CAP.
TANTALUM CAP.
CERAMIC CAP.
CERAMIC CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.

CERAMIC FILTER

DIODE
DIODE
DTODE
DI0DE
DIODE
DTODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
SURGE ABSORBER
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DTODE

CONNECTOR
CONNECTOR
CONNECTOR

Main Unit

GRMAOCH330J50PT
GRM40CH220J50PT
GRM40CH470J50PT
16V100MAX7TR2
GRM40B103M50PT
GRM40B10ZM50PT
GRM40B102M50PT
GRM40B104M25PT
GRM40CH100D50PT
GRM40B102M50PT
GRM40B102M50PT
GRM40B103M50PT
16V100M4X7TR2
GRMA0DB104M25PT
GRM40B104M25PT
UATB8X473K-L45AE
GRM40B102M50PT

TPDN1C2R2M8S(MX0)

UATO6V103K-L45AC
UAT05X472K-L0O5AE
GRM40B102M50PT
GRM40B102M50PT
GRM40CH220J50PT
GRM40CH330J50PT
GRM40B102M50PT
GRM40CK010C50PT
GRM40CKO10C50PT
GRM40B102M50PT
GRM40B102M50PT
GRM40CH180J50PT
GRM40B472M50PT

CFW455E

M1407

MI301
HVU202-10TRP
HVU202-10TRP
HVU202-10TRP
HVU202-10TRP
HVU202-10TRP
HVU202-10TRP
HVU202-10TRP
HVU202-10TRP
158270TJ
155106
02CZ5.1Y TE85R
P6KE18
UM9415
185108
1S8270TJ
188270TJ
155184 TEB5R
HVU202-10TRP
185272 TE85R
155226 TEBSR

B3B-EH
IMSA-1068-147040
[MSA-1068-06Z040

33pF
22pF
47pF
10uF
0.01uF
0.001uF
0.001uF
0.1uF
10pF
0.001uF
0.001uF
0.01uF
10uF

0. 1uF
0.1uF
0.047uF
0.001uF
2.2uF
0.01uF
0.0047uF
0.001uF
0.001uF
22pF
33pF
0.001uF
1pF

1pF
0.001uF
0.001uF
18pF
0.0047uF
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1002
1003
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1006
1008
1009
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1015
1016
1017
1018
1019
1020
1021
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1001
1002
1003
1004
1005
1006
1007
1008
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1014

10022052
L0021835
LO190166
11190342
L0021705
L1190352
10180167
L1190390
L1190095
.0022052
10022051
L0020751
10020751
10021359
L0021811A
10020679
LO021811A
10020679
L0020679

GAB01317B
G3803027G
G3803027G
G3327147Y
G3327597B
G3070034
G3327127G
G1090809
63325380
G3070056
G33275978B
G1091146
G3327127G
G3207720Q
G3327127G
G3070008
G3070024
G3207720Q
G3070010
G3070027
G3070010
G1090815
G1091105
G1091103
G3070059
G3070060
G3327147Y

J24205225
J24205225
J24205154
J24205223
J24205183
J24205223
J24205470
J24205471
J24205101
J24205225
J24205225
J24205470
J24205221

CO1L
COTL
COIL
M.RFC
CoIL
M.RFC
COTL
M.RFC
M.RFC
CoTlL
COTL
COIL
COTL
COIL
COIL
COTL
COIL
COIL
COIL

FET

FET

FET
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
IC
TRANSISTOR
TRANSISTOR
TRANSISTOR
IC
TRANSISTOR
TRANSTSTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
IC

IC

IC
TRANSISTOR
TRANSISTOR
TRANSISTOR

CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.

Main Unit

1.578.0D1.2UEW R
2.5T6.0D0.8UEW R
S7-T2 R12-K869C
LALO2KRR22M
5.573.5D0.6UEW R
LALOZ2KRR4TM
S7-T2 R12-K869D
LALO3KH102K
LALO4ANA4RTK
.578.0D1.2UEW R
.5T6.0D1.2UEW
.5T4.0D0.8BUEW
.5T4.0D0.8UEW
.5T3.5D0.6UEW
.5T3.0D0.6UEW
.5T3.5D0.6UEW
.5T3.0D0.6UEW
.5T73.5D0.6UEW
.5T3.5D0.6UEW

e o B al= =R =T S
MR REREEERRE =

JSK131-T2B V12
25K302GR TEB5R
2SK302GR TE85R
2SC2714YTE85R
2502759-T2B U22
DTC124EK T97
28C2712GR TE85R
MC3361P

25C2538
MMBRI5SILT1
25C2759-T2B U22
AN6541
25C2712GR TE85R
25B772Q
25C2712GR TEB5R
FMS1 T98

IMX1 T110
25B772Q
DTA143EK T96
IMHS T108
DTA143EK T96
TDAZ2003H
MC145158F2L
MC12022SLADR2
IMX3 T108

IMZ2 T108
2SC2714YTE8SR

RMC1/10T 225J
RMC1/10T 225J
RMC1/10T 154J
RMC1/10T 223J
RMC1/10T 183J
RMC1/10T 223J
RMC1/10T 470J
RMC1/10T 471J
RMC1/10T 101J
RMC1/10T 225J
RMC1/10T 225J
RMC1/10T 470J
RMC1/10T 221J

0.22uH
0.47uH

ImH
4.TuH

2.2M
2.2M
150K
22K
18K
22K
47
470
100
2.2M
2.2M
47
220

1/10W
1/10¥
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10¥
1/10W
1/10W
1/10W



e s R i Rl e e e e R i e R R = =l =l el ==l R s il sl ol Il I 4]

Main Unit FTL-2011/-2014

1015 J24205100 CHIP RES. RMC1/10T 100J 10 1/10W
1016 J24205000 CHIP RES. RMC1/10T 000J 0 1/10%
1017 J24205821 CHIP RES. RMC1/10T 821J 820 1/10W
1018 J24205104 CHIP RES. RMC1/10T 104J 100K 1/10W
1019 J24205221 CHIP RES. RMC1/10T 221J 220 1/10W
1020 J24205221 CHIP RES. RMC1/10T 221J 220 1/10W
1021 J24205102 CHIP RES. RMC1/10T 102J 1K 1/10W
1022 J24205101 CHIP RES. RMC1/10T 101J 100 1/10W
1023 J24205150 CHIP RES. RMC1/10T 150J 15 1/10W
1024 J24205102 CHIP RES. RMC1/10T 102J 1K 1/10W
1025 J24205472 CHIP RES. RMCL/10T 472J 4.7K 1/10%
1026 J24205270 CHIP RES. RMC1/10T 270J 21 1/10%
1027 J24205471 CHIP RES. RMC1/10T 471J 470 1/10W
1028 J24205563 CHIP RES. RMC1/10T 563J 56K 1/10W
1029 J24205474 CHIP RES. RMC1/10T 474J 470K 1/10W
1030 J24205000 CHIP RES. RMC1/10T 000J 0 1/10W
1031 J24205474 CHIP RES. RMC1/10T 474J 470K 1/10W
1032 J24205824 CHIP RES. RMC1/10T 824J 820K 1/10W
1033 J24205474 CHIP RES. RMC1/10T 474J 470K 1/10%
1034 J24205472 CHIP RES. RMC1/10T 472J 4.7K 1/10W
1035 J24205394 CHIP RES. RMC1/10T 394J 380K 1/10W
1036 J24205102 CHIP RES. RMC1/10T 102J 1K 1/10W
1037 J24205103 CHIP RES. RMC1/10T 103J 10K 1/10%
1038 J24205223 CHIP RES. RMC1/10T 223J 22K 1/10W
1039 J24205822 CHIP RES. RMC1/10T 822J 8.2K 1/10W
1040 J24205223 CHIP RES. RMC1/10T 223J 22K 1/10W
1041 J24205221 CHIP RES. RMC1/10T 221J 220 1/10W
1042 J22305820 METAL FILM RES. ERG-18J820 82 1W
1043 J24205472 CHIP RES. RMC1/10T 472J 4.7K 1/10%
1044 J24205222 CHIP RES. RMC1/10T 222J 2.2K 1/10W
1045 J24205102 CHIP RES. RMC1/10T 102J 1K 1/10W
1046 J24205472 CHIP RES. RMC1/10T 472J 4.7K 1/10%
1047 J07245100 CARBON FILM RES. RD14TPJ100 10 1/4W
1048 J24205101 CHIP RES. RMC1/10T 101J 100 1/10W
1049 J24205122 CHIP RES. RMC1/10T 122J 1.2K 1/10%
1050 J24205330 CHIP RES. RMC1/10T 330J 33 1/10W
1051 J24205221 CHIP RES. RMC1/10T 221J 220 1/10W
1052 J24205472 CHIP RES. RMC1/10T 472J 4.7K 1/10¥
1053 J24205470 CHIP RES. RMC1/10T 470J 47 1/10W
1054 J24205560 CHIP RES. RMC1/10T 560J 56 1/10W
1055 J24205472 CHIP RES. RMC1/10T 472J 4.7K 1/10%
1056 J24205102 CHIP RES. RMC1/10T 102J 1K 1/10¥
1057 J24205221 CHIP RES. RMC1/10T 221J 220 1/10W
1058 J24205101 CHIP RES. RMC1/10T 101J 100 1/10%
1059 J24205221 CHIP RES. RMC1/10T 221J 220 1/10W
1060 J24205471 CHIP RES. RMC1/10T 471J 470 1/10W
1061 J24205223 CHIP RES. RMC1/10T 223J 22K 1/10W
1062 J24205222 CHIP RES. RMC1/10T 222J 2.2K 1/10W
1063 J24205471 CHIP RES. RMC1/10T 471J 470 1/10W
1064 J24205104 CHIP RES. RMC1/10T 104J 100K 1/10%
1066 J24205000 CHIP RES. RMC1/10T 000J 0 1/10W
1067 J24205681 CHIP RES. RMC1/10T 681J 680 1/10¥
1068 J24205222 CHIP RES. RMC1/10T 222J 2.2K 1/10W
1069 J24205223 CHIP RES. RMC1/10T 223J 22K 1/10%
1070 J24205182 CHIP RES. RMC1/10T 182J 1.8K 1/10%
1071 J24205152 CHIP RES. RMC1/10T 152J 1.5K 1/10W
1072 J20306229 METAL FILM RES. RS1B 1W K 2.2 1W
1073 J24205010 CHIP RES. RMC1/10T 1ROJ 1 1/10W
1074 J24205221 CHIP RES. RMC1/10T 221J 220 1/10W
1075 J24205229 CHIP RES. RMCL/10T 2R2J 2.2 1/10W
1076 J20306229 METAL FILM RES. RS1B 1W K 2.2 W
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TC1001
TH1001
VR1001

X 1001
X 1002

XF1001

J24205103
J24205104
J24205474
J24205103
J24205470
J24205470
J24205472
J24205103
J24205153
J24205472
J24205100
J24205471
J24205122
J24205000
J24205471
J24205561
J24205472
J24205561
J24205225
J24205102
J24205560
J24205822
J24205822
J24205471
J24205101
J24205103
J24205222
J24205101
J24205150
J24205103
J24205470
J24205151
J24205102
J24205103
J24205101
J24205223
J24205181
J24205331
J24205471
J24205472

10022053
10022055
1.0022054
L0022056
10180173
L0021987
10021469
K91000071
(9090008
J51745473

H0102816
HO102799

11102095

R3129530

CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP

COTL
COIL
COIL
COIL
COIL
COIL
COIL

TRIMMER CAP.

THERMISTOR

POT.

XTAL
XTAL

XTAL

XTAL

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

Main Unit

RMC1/10T 103J
RMC1/10T 104J
RMC1/10T 474J
RMC1/10T 103J
RMC1/10T 470J
RMC1/10T 470J
RMC1/10T 472J
RMC1/10T 103J
RMC1/10T 153J
RMC1/10T 472J
RMC1/10T 100J
RMC1/10T 471J
RMC1/10T 122J
RMC1/10T 000J
RMC1/10T 471J
RMC1/10T 561J
RMC1/10T 472J
RMC1/10T 561J
RMC1/10T 225J
RMC1/10T 102J
RMC1/10T 560J
RMC1/10T 822J
RMC1/10T 822J
RMC1/10T 471J
RMC1/10T 101J
RMC1/10T 103J
RMC1/10T 222J
RMC1/10T 101J
RMC1/10T 150J
RMC1/10T 103J
RMC1/10T 470J
RMC1/10T 151J
RMC1/10T 102J
RMC1/10T 103J
RMC1/10T 101J
RMC1/10T 223J
RMC1/10T 181J
RMC1/10T 331J
RMC1/10T 471J
RMC1/10T 472J

160M R12-K905X
160M R12-K907X
160M R12-K908X
160M R12-K306X
456DB-1007
21.4M

455K R12-3980C

TZO3R200ER
112102-2
HO651A017-47KB

HC-49/T
UM-2

21M15BU

10K
100K
470K
10K
47
47
4.7K
10K
15K
4.7K
10
470
1.2K

470
560
4.7K
560
2.24
1K

8.2K
8.2K
470
100
10K
2.2K
100
15
10K
47
150
1K
10K
100
22K
180
330
470
4.7K

20pF

47K

20.945MHZ
12.800MHZ

2pcs

1/10W
1/10¥
1/10%
1/10W
1/10W
1/10W
1/10¥
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10W
1/10¥
1/10W
1/10¥
1/10W
1/10W
1/10W
1/10%
1/10%
1/10W
1/10%
1/10W
1/10W
1/10%
1/10W
1/10W
1/10W
1/10W
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Parts List

CA0273001

F3151101B
F3151101C

CODE NO

Q3000320

K22140811
K22170823
K22170809
K22170823
K22170823
K22170823
K22140810
K22170823
K22170809
K22170823
K22140810
K22170823
K22170823
K22170823
K22170823
K22170805
K22140811
K22170813
K22170823
K22140810
K46120004
K46170032
K22140811
K22140810
K22140810
K46120004
K22170813
K22170814
K22170805
K22140811
K22170219
K22170219
K22140811
K76080009
K22170809
K78080021
K22140811
K22170823
K22170806
K22170809
K22170805
K22170817
K22170805
K22170817
K22140811
K46120004
K22170805
K22170805
K46160005
K22170817

sk CNTL UNIT sowk

PCB with Components

Control Unit

Printed Circuit Board(Lot 2)
Printed Circuit Board(Lot 3-)

DESCRIPTION

LITHIUM BATTERY

CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP,
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
AL.ELECTRO.CAP.
AL.ELECTRO. CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
TANTALUM CAP.
CHIP CAP.

TANTALUM CHIP CAP.

CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.
CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.

DEVICE

CR2032-HP4H

GRM40B104M25PT
GRM40B473M50PT
GRM40B222M50PT
GRM40B473M50PT
GRM40B473M50PT
GRM40B473M50PT
GRM40B333M25PT
GRM40B473M50PT
GRM40B222M50PT
GRM40B473M50PT
GRM40B333M25PT
GRM40B473M50PT
GRM40B473M50PT
GRM40B473M50PT
GRM40B473M50PT
GRM40B102M50PT
GRM40B104M25PT
GRM40B472M50PT
GRM40B473M50PT
GRM40B333M25PT
16V100M4X7TR2
50V3R3M4XTTR2
GRM40B104M25PT
GRM40B333M25PT
GRM40B333M25PT
16VI00M4X7TR2
GRM40B472M50PT
GRM40B562M50PT
GRM40B102M50PT
GRM40B104M25PT
GRM40CH220J50PT
GRM40CH220J50PT
GRM40B104M25PT

TPDNOJ470M8S(MX0)

GRM40B222M50PT
TESVA0J335M1-8R
GRM40B104M25PT
GRM40B473M50PT
GRM40B122M50PT
GRM40B222M50PT
GRM40B102M50PT
GRM40B103M50PT
GRM40B102M50PT
GRM40B103M50PT
GRM40B104M25PT
16Y100M4X7TR2
GRM40B102M50PT
GRM40B102M50PT
J5VI00M5X7TR2
GRM40B103M50PT

COoOCcC oo oo oo oo ooooo oo

.1uF
.047uF
.0022uF
.047uF
.04TuF
.047uF
.033uF
.047uF
.0022uF
.047uF
.033uF
.047uF
.047uF
.047uF
.047uF
.001uF
. 1uF
.0047ufl
.047uF
.033uF

10uF

3.
0.
0.
0.

JufF
1uF
033uF
033uF

10uF

0.
0.
0.
0.

0047uF
0056uF
001uF
1uF

22pF
22pF

0.

1uF

47uF

0.
J.3uF
0.1uF
0.047uF
0.0012uF
0.0022uF
0.
0
0
0
0

0022uF

001uF

.01uF
.001uF
.01uF
.1uF

10uF

0.
0.

001uF
001uF

10uF

0.

01uF

25V
50V
50V
50V
50V
50V
25Y
50V
50V
50V
25V
50V
50V
50V
50V
50V
25Y
50V
50V
25V
16V
50V
25V
25V
25V
16V
50V
50V
50V
25V
50V
50V
25V
6.3V
50V
6.3V
25V
50V
50V
50V
50V
50V
50V
50V
25V
16V
50V
50v
35V
50V

FTL-2011/-2014

=Eg=s =R = el -l -l - Rl el -l -l R i el R i

o= =

= oo mm =
= ==

T IR

= o=

6 —26



FTL-2011/-2014

2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2069
2070
2071
2072
2073
2074
2075
2075
2076

D 2001
D 2002
D 2003
D 2004
D 2006
D 2007
D 2008
D 2009
D 2010

2001
2002
2003
2004
2005
2006
2007

e e gy e

JP2001
JP2002

L 2001

2001
2002
2003
2004
2005
2006
2007
20086
2009
2009
2010
2011
2012
2013

Do Do oD D Do oD D Do o

=)
|

]

~

K22170235
K22170821
K22170821
K78080021
K46120007
K22170821
K22140810
K22170235
K22170805
K22170235
K22170235
K22170235
K78080021
K22170208
K22140811
K78080021
K22170817
K22140810
K22170813
K22170817
K70087106
K76080005
K22170805

G2070003
G2070001
G2070009
G2070003
G2070009
G2070001
G2070003
G2070003
G2070001

P1090142
P0090783
P0090652
P0090664
P1090678
P0090784
P0080785

JP1
JP1

11190389

G3327127G
G3070002
G3070027
G3070002
(1090808
G3327127G
1080908
G1090908
G1091154
G1091202
G3070026
61080908
G3070002
G3070002

CHIP CAP.

CHIP CAP.

CHIP CAP.

TANTALUM CHIP CAP.
AL.ELECTRO. CAP.
CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

TANTALUM CHIP CAP.
CHIP CAP.

CHIP CAP.

TANTALUM CHIP CAP.
CHIP CAP.

CHIP CAP.

CHIP CAP.

CHIP CAP.

TANTALUM CAP.
TANTALUM CAP.

CHIP CAP.

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

INDUCTOR

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
IC
TRANSISTOR
IC
IC
IC
IC
TRANSISTOR
IC
TRANSISTOR
TRANSISTOR

Control Unit

GRM40CH101J50PT
GRM40B223M50PT
GRM40B223M50PT
TESVA0J335M1-8R
16VI01M6XTTR2
GRM40B223M50PT
GRM40B333M25PT
GRM40CH101J50PT
GRM40B102M50PT
GRM40CH101J50PT
GRM40CH101J50PT
GRM40CH101J50PT
TESVA0J335M1-8R
GRM40CHO70D50PT
GRM40B104M25PT
TESVA0J335M1-8R
GRM40B103M50PT
GRM40B333M25PT
GRM40B472M50PT
GRM40B103M50PT
DNOJ100M1S
TPDNOJ100M8S(MX0)
GRM40B102M50PT

185226 TE85R
155181 TE85R
155184 TE85R
155226 TE85R
155184 TE85R
155181 TE85R
155226 TE85R
155226 TE85R
155181 TE85R

5124-06BHPB
TXL-P02P-M1
53022-0710

53022-0810

5124-14BHPB
TXL-P12P-M1
TXL-P15P-M1

FBAO3VA450AB-00

25C2712GR TE85R
DTC114EK T96
IMHS T108
DTC114EK T96
NJM2802M
25C2712GR TE85R
NJHZ2902M
NJH29024
HD4074808H HY-69
HD404808A30H
IMD2 T108
NJM2902M
DTCI14EK T96
DTC114EK T96

100pF
0.022uF
0.022ufF
3.3uF
100uF
0.022ufF
0.033ufF
100pF
0.001uF
100pF
100pF
100pF
3.3ufF
TpF
0.1uF
3.3uF
0.01uF
0.033ufF
0.0047uF
0.01uF
10uF
10uF
0.001uF

50V
50V
50V
6.3V
16V
50V
25V
50V
50V
50V
50V
50V
6.3V
50V
25V
6.3V
50V
25V
50V
50V
6.3V
6.3V
50V

CH

CH

CH
CH
CH

= o
b=

e =

Lot 2
Lot 3-

Lot 2
Lot 3-



CcCoo oD oD oo oo oo o
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2014
2015
2016
2017
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046

G3070042
G3070002
G3070002
G1091191
G3070002
G3111627G
61091181
G3070002
G1090936
G3070002
63070002
3070002
G3070002
63070030

J24205103
J24205823
J24205393
J24205223
J24205103
J24205103
J24205105
J24205103
J24205473
J24205104
J24205103
J24205103
J24205103
J24205103
J24205102
J24205124
J24205124
J24205153
J24205683
J24205184
J24205393
J24205473
J24205563
J24205683
J24205223
J24205223
J24205123
J24205393
J24205824
J24205824
J24205334
J24205333
J24205223
J24205473
J24205103
J24205474
J24205103
J24205473
J24205103
J24205103
J24205153
J24205333
J24205333
J24205474
J24205102
J24205103

TRANSISTOR
TRANSISTOR
TRANSISTOR
IC

TRANSISTOR
TRANSISTOR
IC

TRANSISTOR
IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.
CHIP RES.

Control Unit

DTC323TK
DTC114EK
DTC114EK
BRY3C56

DTC114EK

25A1162GR TE85R

T97
T96
T96

T96

RHSVA32AA-T1

DTC114EK
HA17805P
DTC114EK
DTC114EK
DTC114EK
DTC114EK
DTA124EK

RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T

T96

T96
T96
T96
796
T97

103J
8231
393J
223J
103J
103J
105J
103J
473J
104J
103J
103J
103J
103J
102J
124J
124J
153J
683J
184J
393J
473J
563J
683J
223J
223J
123J
393J
824J
824J
334J
333J
223J
473]
103J
474J
103J
473J
103J
103J
153J
333J
333J
474J
102J
103J

10K
82K
39K
22K
10K
10K
M
10K
47K
100K
10K
10K
10K
10K
1K
120K
120K
15K
68K
180K
39K
47K
56K
68K
22K
22K
12K
39K
820K
820K
330K
33K
22K
47K
10K
470K
10K
47K
10K
10K
15K
33K
J3K
470K
1K
10K
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1/10W
1/10W
1/10W
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1/10W
1/10¥
1/10W
1/10W
1/10W
1/10W
1/10W
1/10%
1/10W
1/10%
1/10W
1/10W
1/10W
1/10W
1/10W
1/10%
1/10%
1/10%
1/10%
1/10W
1/10%
1/10%
1/10%
1/10W
1/10%
1/10W



FTL-2011/-2014

AN AR AN AN SO SN TS OSO0NNO0 RN AN ONRN OO RmRRRERE®

2047
2048
2049
2050
2051
2052
2053
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2114

J24205472
J24205104
J24205104
J24205563
J24205394
J24205394
J24205682
J24205105
J24205103
J24205103
J24205103
J24205331
J24205331
J24205331
J24205103
J24205103
J24205103
J24205101
J24205102
J24205103
J24205103
J24205103
J24205474
J24205223
J24205225
J24205103
J24205393
J24205225
J24205333
J24205153
J24205153
J24205102
J24205104
J24205104
J24205103
J24205331
J24205331
J24205331
J24205331
J24205331
J24205331
J24205271
J24205562
J24205103
J24205154
J24205154
J24205223
J24205473
J24205563
J24205103
J24205103
J24205103
J24205331
J24205103
J24205103
J24205103
J24205331
J24205331
J24205562
J24205103
J24205681

CHIP
CHIP
CHIP
CHIP
CHIP
CH1P
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIT
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

Control Unit

RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/107T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T

472J
104J
104J
563J
3944
384J
682J
105J
103J
103J
1034
330
331
331J
103J
103J
103J
101J
102J
103J
1034
103J
474J
223J
225J
103J
393J
225J
3334
153J
153J
102J
104J
104J
103J
331J
331J
331
331
331
331J
271J
562J
103J
154J
154]
223J
473]
563J
103J
103J
103J
331J
103J
103J
103J
331J
331
562J
103J
681.J

4.7K
100K
100K
56K
390K
390K
6.8K
M
10K
10K
10K
330
330
330
10K
10K
10K
100
1K
10K
10K
10K
470K
22K
2.2
10K
J9K
2.24
33K
15K
15K
1K
100K
100K
10K
330
330
330
330
330
330
270
5.6K
10K
150K
150K
22K
47K
56K
10K
10K
10K
330
10K
10K
10K
330
330
5.6K
10K
680

1/10%
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1/10W
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1/10W
1/10W
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2115
2116
2117
2118
2119
2120
2121
2122
2123
2124

AR Ooo=

YR2001
VR2002
VR2003
VR2004

X 2001

J24205472
J24205105
J24205224
J24205224
J24205103
J24205222
J24205472
J24205560
J24205102
J24205472

J51745103
J51745472
J51745223
J51745103
H0102984

R8118680

CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP

POT.
POT.
POT.
POT.
XTAL

SEAL

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

Control Unit

RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T
RMC1/10T

H0651A013-10KB
H0651A011-4. 7KB
HO651A015-22KB
H0651A013-10KB

472
105J
224J
224)
103J
222J)
472J
560J
102J
472J

4.7K
M
220K
220K
10K
2.2K
4.7K
56
1K
4.7K

10K
4.7K
22K
10K

4.000MHZ
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Main Unit

Location

Q1001

Q1002 &
Q1003

Q1004
Q1005
'Q1006
Q1007
Q1008
Q1009
Q1010
Q1011
Q1012
Q1013
Q1014
Q1015
Q1016
Q1017
Q1018
Q1019
Q1020
Q1021
Q1022
Q1023
Q1024
Q1025
Q1026
Q1027
Q1028

D1001
D1002

Type
FET

FET

Transistor
Transistor
Transistor
Transistor
Linear IC

(number not used)

Transistor
Transistor
Transistor
Linear IC
Transistor
Transistor
Transistor
Dual Transistor
Dual Transistor
Transistor
Transistor
Dual Transistor
Transistor
Linear Audio IC

PLL Subsystem IC

Prescaler
Dual Transistor
Dual Transistor

Transistor

Diode
Diode

D1003-D1010 Varactor Diodes

Nomenclature
3SK131

2SK302x 2

28C2714
28C2759
DTCI124EK
2S8C2712
MC3361P

25C2538
MMBRYS1L
25C2759
AN6541
25C2712
2SB772Q
28C2712

FMS1

IMX1

2SB772Q
DTA143EK
IMHS5
DTA143EK
TDA2003H
MC145158F
MC12022SLAD
IMX3

IMZ2

2SC2714

MI407
MI301
HVU202 x 8

FTL-2011/-2014

Component App"lications

Application
Receiver RF Amplifier

Receiver 1st Mixer

Receiver 1st IF Amplifier
Receiver 1st Local Buffer
Squelch Switch

Noise Amplifier

NBFM IF Receiver Subsystem

Transmitter Pre-Driver

Transmitter RF Amplifier

Transmitter RF Amplifier

9-V Regulator

5-V PLL Supply Filter

Antenna Switch Bias & Transmitter RF Enable
9-V VCO Supply Filter

Transmitter Auto Power Cntl Differential Amp
DC Amp & Transmit Inhibit Switch
Transmitter Power Control DC Amplifier

PLL Unlock Transmitter Inhibit Switch
Antenna T/R & Receiver Disable on Transmit
Receiver VCO & IF T/R Switch

Receiver Audio Power Amplifier

PLL

PLL Prescaler

VCO VCV Loop Filter Switches

VCO VCV Loop Filter Switches

VCO Output Loopback Buffer

Receive Antenna T/R Switch
Receive Antenna T/R Switch

Receiver RF Bandpass Filter Auto-Tuning
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Main Unit (Continued)
Location Type

D1011 (number not used)
D1012 Diode

D1013 Schottky Diode
D1014 Zener Diode
D1015 Diode

D1016 Diode

D1017 Schottky Diode
D1018 Diode

D1019 Diode

D1020 Dual Diode
D1021 Varactor Diode
D102z Dual Diode
D1023 (number not used)
D1024 Dual Diode
Control Unit

Location Type

Q2001 Transistor
Q2002 Transistor
Q2003 Dual Transistor
Q2004 Transistor
Q2005 Quad Op Amp
Q2006 Transistor
Q2007 Quad Op Amp
Q2008 Quad Op Amp
Q2009 Microprocessor
Q2010 Dual Transistor
Q2011 Quad Op Amp
Q2012 Transistor
Q2013 Transistor
Q2014 Transistor
Q2015 Transistor
Q2016 Transistor

Component Applications

Nomenclature

188270
1SS106
02Z5.1-Y
P6KE18
UMY%415
1SS108
188270
185270
188184
HVU202
188272

188226

Nomenclature
28C2712
DTCI114EK
IMHS5
DTCI114EK
NIM2902M
28C2712
NIM2902M
NIM2902M

HD404808A30H

IMD2

NIM2902M
DTC114EK
DTC114EK
DTC323TK
DTCI114EK
DTCI114EK

Application

Receiver AF Noise Detector

Receiver AF Noise Detector

Supply Regulator for Receiver Subsystem
Main 13.8V DC Supply Clamp

Transmit Antenna T/R Switch

Transmit Reflected Power Detector
Transmitter Pre-Driver Bias Regulator
Transmitter RF Amplifier Bias Regulator
Transmit Disable T/R OR PLL Unlock
Modulator for Digitally Coded Squelch Option
VCO Loop Filter Switching Bias

Transmitter RF Forward Power Detector

Application

CTCSS Modulation Filter

CTCSS Decoder HPF Switch

CTCSS Decoder LPF Switch

CTCSS Decoder Limiter

CTCSS Decoder Filters

CTCSS Decoder Buffer

Microphone HPF & CTCSS Decoder LPF
Rx AF De-Empbhasis, HPF and Modulation Limiter
Central Processing Unit

Gate for PTT Line to Tone Options

Mic. Amp, Rx AF HPF and Modulation LPF
Transmitter High/Low Power Switch
Transmit Indicator Switch

Squelch Gate

“A” LED Driver

“MON” LED Driver



Control Unit (Continued)
Location Type

Q2017 EEPROM

Q2018 (number not used)
Q2019 Transistor

Q2020 Transistor

Q2021 Voltage Regulator
Q2022 Transistor

Q2023 Voltage Regulator
Q2024 Transistor

Q2025 Transistor

Q2026 Transistor

Q2027 Transistor

Q2028 Transistor

D2001 Dual Diode
D2002 Dual Diode
D2003 Dual Diode
D2004 Dual Diode
D2005 (number not used)
D2006 Dual Diode
D2007 Dual Diode
D2008 Dual Diode
D2009 Dual Diode
D2010 Dual Diode

Display Unit (12-channel)

Location
Q101

D101-D104
D105

D106

D107
DS101

Type
Display LSI

Diodes
Yellow LED
Green LED

Component Applications

Nomenclature

BR93C56

DTCI114EK
2SA1162
RHS5VA32AA
DTC114EK
HA17805P
DTC114EK
DTC114EK
DTC114EK
DTCI114EK
DTCI124EK

188226
1SS181
1SS184
1588226
1SS184
1SS181
188226
1588226
1SS181

Nomenclature
TD62C850N

188270 x 4
TLY208
TLG208

Red/Green Dual LED TLSG208
Dual 7-Segment LED GL7S5201

Application
Dealer-Programmable Storage

Transmitter Audio Mute Switch
CPU Reset Switch

CPU 5-V Supply Bus Regulator
BUSY LED Driver

Main 5-V Supply Bus Regulator
Programming (Clone) Switch
Remote (DCS Option) PTT Switch
Microphone Hanger Switch
CTCSS Decoder Limiter Switch
TX LED Driver

CTCSS Decoder Limiter

Channel Selector OR

CMOS Backup Supply OR

CPU Output Clock Protector

CPU Reset Reverse Voltage Blocking
PTT Reverse Voltage Blocking

PTT Reverse Voltage Blocking

Programming (Clone) Data Rev.Voltage Blocking
Squelch Gate Hang Time Rev. Voltage Blocking

Application

Display Decoder & 7-Segment LED Driver

Switch Debouncers
“MON” LED

“A” LED

“TX/BUSY” LED
Channel Number Display

FTL-2011/-2014
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Display Unit (4-channel)

Location Type
Q201 Display LSI
Q202 -Q205 Transistors
D201,D202  Diodes
D203 -D206 Orange LEDs
D207 Yellow LED
D208 Green LED
D209 Red/Green Dual LED
VCO Unit

Location Type

Q301 Transistor
Q302 Transistor
Q303 Transistor

Q304 Transistor

Q305 Transistor
D301,D302  Varactor Diodes
D303, D304 Varactor Diodes
D305 Varactor Diode

PA Unit

Location Type

Q901 Transistor

Q902 Transistor

Component Applications

Nomenclature

WPD4094BC
BA1A4M x 4

188270 x 2
TLO208 x 4
TLY208
TLG208
TLSG208

Nomenclature
MMBRY951L
DTC124EK
MMBRY951L
IMHS

28C2759

1T363x2
1T363 x 2
HVU202

Nomenclature

2SC2539
25C2630

Application
Display Decoder
Channel Indicator LED Drivers

Switch Debouncers
Channel Indicator LEDs
“MON” LED

“A”LED

“TX/BUSY” LED

Application

Receiver VCO

Receiver VCO Enable Switch
Transmitter VCO

Transmitter VCO Disable Switch
T/R VCO Buffer

Receiver VCO Tuning
Transmitter VCO Tuning
Modulator

Application

Transmitter RF Driver

Transmitter Final RF Amplifier
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Chip Components Typé RMC 1/10W, 1/16W
Marking* 100,222,473+

The diagrams below indicate some of the

distinguishing features of common chip com- T'|73
ponents. | 1 I |
y : Ten unit One unit  Multiplier code
Capacitor ;
0 0 10
(Unit : mm) ] I' IOI
Type| L | W 0 2 2 10
3216 | 3.2 | 1.6 | 0.45~0.60 3 3 10
2125 | 2.0 | 1.25 | 0.35~0.50 4 4 10
1608 | 1.6 | 0.8 | 0.65~0.95 5 5 ]05
6 6 10
7 7 10
8 8 10
Tantalum Capacitor 9 9 10
Examples :
Negative /e 100 =100
222 = 2.2kQ}
’/63 473 = 47kQ
\Positive

Polarized, Unmarked
(determine value from layout
and Parts List)

Resistors

w L\“ Type L w T
—% | 1/10 | 2.0 [ 1.25 | 0.45

& 3 1/16 | 1.6 [ 0.8 | 0.45

INDICATED LETTERS

1234
567
0.
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Replacing Chip Components

Chip components are installed at the factory
by a series of robots, which first place a
spot of adhesive resin at the location where
each part is to be installed. Then parts are
handled and placed using vacuum suction.

For single-sided boards, solder paste is ap-
plied and the board is then baked to harden
the resin and flow the solder. For double-
sided boards, no solder paste is applied, but
the board is baked (or exposed to ultraviolet)
to cure the resin before dip soldering.

In our laboratory and service shop, chip
parts in small quantities are mounted manually
by applying a spot of resin, placing with
tweezers, and then soldered by dual streams
of hot air (without physical contact during
soldering). We remove parts by first removing
solder using a vacuum suction iron, which
applies a light steady vacuum at the iron
tip, and then breaking the adhesive with
tweezers.

The special vacuum soldering/desoldering
equipment is recommended if you expect to
do a lot of chip replacements. Otherwise, it
is usually possible to remove and replace
chip components with only a tapered, temper-
ature-controlled soldering iron, a set of
tweezers and braided copper solder wick.
Soldering iron temperature should be less
than 280°C (536°F).

Chip Component Information

Precautions for Chip Replacement

(1)

(2)

(3)

Do not disconnect a chip forcefully, or
the foil pattern may peel off the board.

Never re-use a chip component. Dispose
of all removed chip components immed-
iately to avoid mixing with new parts.

Limit soldering time to 3 seconds or less
to avoid damaging the component and
board.

Removing Chip Components

(1)

(2)

(3)

Remove the solder at each joint, one
joint at a time, using solder wick wetted
with non-acidic flux as shown below.
Avoid applying pressure, and do not at-
tempt to remove the tinning from the
chip's electrode.

e e
<

Grasp the chip on both sides with twee-
zers, and gently twist the tweezers back
and forth (to break the adhesive bond)
while alternately heating each electrode.
Be careful to avoid peeling the foil
traces from the board. Dispose of the
chip when removed.

After removing the chip, use the copper
braid and soldering iron to wick away
any excess solder and smooth the land
for installation of the replacement part.
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Installing a Replacement Chip

As the value of some chip components is not
indicated on the body of the chip, be careful
to get the right part for replacement.

(1) Apply a small amount of solder to the
land on one side where the chip is to be
installed. Avoid too much solder, which
may cause bridging.

Sz

(2) Hold the chip with tweezers in the
desired position, and apply the soldering
iron with a motion indicated by the
arrow in the diagram below. Do not
apply heat for more than 3 seconds.

(3) Remove the tweezers and solder the
electrode on the other side in the manner
just described.
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Main Unit(Q1008)MC3361P
Low Power FM IF

PING e
c tal 0 ® = @ Mixer Input
PIN 16 rysta scC ® i
PIN 8 @ Gnd
A :

Mixer Output @ :

© \_noTecH ?—03! Mute
PIN 1 :
Veeo @ g

—=@@ Scan Control

Pin 1:Crystal Osc  Pin 9:Demodulator Output ” 3 S :
Pin 2:Crystal Osc  Pin 10:Filter Input Limiter Input @ ] @ qeclanike
Pin 3:Mixer Output Pin 11:Filter Output : i
Pin 4:Vce Pin 12:Squelch Input : Filter Output
Pin 5:Limiter Input Pin 13:Scan Control ® :
Pin 6:Decoupling Pin 14:Audio Mute . ! 5% ;
Pin 7:Decoupling Pin 15:Gnd Decoupling | Filter Input
Pin 8:Quad Input Pin 16:RF Input e -
—.
PIN A SSIGNMENT ; +J_
P 10p |
duad Coil @—l—ﬁ T = @ Recovered Audio

BLOCK DIAGRAM

Main Unit(Q1013) AN6541

Regulator

Pin 3

Pin | \\

/|

Pin 1:In put
Pin 2:Gnd
Pin 3:O0utput

PIN A SSIGNMENT

BLOCK DIAGRAM
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Main Unit(Q1023) TDA2003H

Audio Amplifier

Pin 1:Non Inverting Input

Pin 2:lnverting Input
Pin 3:Gnd

Pin 4:Output

Pin 5:Supply Voltage

PIN A SSIGNMENT

Main Unit(Q1024)MC145158F
Serial-Input PLL Frequency Synthesizer

Pin 1:0SC in
Pin 2:05C out
Pin 3:fv

Pin 4:Vdd

Pin 5:PD out
Pin 6:Vss

Pin 7:LD

Pin 8:fin

Pin 9: ¢R

Pin 10: ¢V

Pin 11:REF out
Pin 12:fr

Pin 13:MOD Control

Pin 14:Enable
Pin 15:Data
Pin 16:Clock

PIN A SSIGNMENT

“Ping

IC Data

ANN—e
(0
—

Co—¢

—& {
[ 2 ——I’/
L s 1 '
2 ll i_”?t‘ . e
5] 2| T L
. ] AN _ % R pipt—e
J{ ‘ 5_—:% ) O iz
] 4 =Y
N O A B 1O Vi 1
11 b2

SCHEMATIC DIAGRAM

14-Bit Shift Register e

Enable 44_—:3-1 Y

|
— VW ]

0SCin &0

nsCout —— —*

REFout —o<}- | |

Fin E—:;.»w_—l—

|
|
|
|

|
»{;x.xt’“

ol |

S/R

Data —S coNTROL

Clock

J—) Register

BLOCK DIAGAM

AL =k}
Reference Counter Latch Lock —
§ 14 Detect
14-Bit + R Counter T
Phase
_|Detectorf— Phout
A
Control B
Logic ,l L
Phase |— ¢k
Detector
B — ¢V
T-Bit +A 10-Bit +N
k& o = ]
Counter Counter B Fy
LB 2 10 Modu lus
Latch —  Latich Control
] 210
7-Bit Shift —310-Bit Shift
Register



Main Unit(Q1025)MC12022SLAD

Low-Power Two-Modulus Prescaler

Pin 1:In Pin:Gnd
Pin 2:Vecec Pin:MC
Pin 3:sw  Pin:NC

Pin 4:0ut Pin:In

PIN A SSIGNMENT

IC Data

MAXIMUM RATINGS

FTL-2011/-2014

Characteristic

Symbol

Rang__e' Unit

Power Supply Voltage, Pin 2

Vee

—0.5 to+7.0| Vde

Operating Temperature Range

Ta —40 to+85 &

Storage Temperature Range

Tstg

—65 to+150 | C

Modulus Control Input, Pin 6

MC

—0.5 to+6.5| Vdc

Control Unit(Q2005.2007.2008.2009.2011)NJM2902M
QUAD Single-Supply Operational Amplifier

PIN 14

“PIN 7

TPIN 1

Pin 1:A OQUTPUT Pin §:C OUTPUT
Pin2:A —INPUT Pin9:C —INPUT

Pin3:A +INPUT Pin 10:C +INPUT
Pin4:V* Pin 11:GROUND

Pin5:B OUTPUT Pin 12:D +INPUT
Pin6:B —INPUT Pin 13:D —INPUT
Pin7:B +INPUT Pin 14:D OUTPUT

PIN A SSIGNMENT

MAXIMUM RATINGS

+INPUT O

<«

r——I—

AL

[

¢ |

*- *

BLOCK DIAGRAM

Rating, Symbol

Value

DC Supply Voltage, V*

32V (V* [/ V- £16V)

Input Voltage, Vi —0.3~+32V
Power Dissipation, Pd 300mW
Operating Temperature Range, Topr | —40—~ +85C
Storage Tem perat; Range, Tstg —h0=1125C
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Control Unit(Q2009) HD404808A30H
Microprocessor

IC Data

- gezus = . = =
sssabfi A3 A1EEE =z 3 -
e s LN L ELEES N1 554 3| = 2 & 2 ;‘ 2
T R Leo 24 g ] R G| E i
w1 SEGIS M2 | | | I |
E:Egg M ‘"r””” Py ' Y 3 € v ¥ 4 v 4 |
p §E§E CoNg it Lo scl JJTIin:Mhisjr-;TI;“ }Enxlt:rrrr:rpll \laerl:.llPt:sr;mer‘ {s’ﬂ“ gonzso)
o — s = —= ROM
o g{g;; !f,—: Interrupt Control A192X10b i1
wlseais g S :
B ] |
MEbh | N . — T |
i | == R |
| T — I T — !
2| kel SRl i
= ' ' ' ' ' it
SEGI5=—— = l : ‘: ﬁ| ‘ | II ]II
PIN A SSIGNMENT SEG 1R« 3 [ | |l SP’,‘ - | I
sl Il | J: ) ] ‘ i |
3 Le ¢ . | . S + S © S
SER21 = ; ._'-.‘_,;?_ - e = ‘__—_ —— .
o | l | | 1 .,
SEG2Y = ] Vollage
:}L::E?: { i ] I it | 4 ‘ I-I_iﬁr_J Pk | IL‘:-;afalor
) | TTTTTIIT IS L LIS I IITTTITITITIL 111
SEG20 - FEPP PPRP SF2F P g s T TI TSI ST 2 8 8
SEG30 « =z 2 G Be 292 = =3 %
SEGR] e— x f.|; = - $-| E o 3T
SEGH2 «—| L - o = &
BLOCK DIAGRAM
Control Unit(Q2017)BR93C56
128 X 16Bit Serial EEPROM
Data Do
ot s | Register [ .} <. o
o Register |...4 Anp
Data 2048 Bit
ROM
Decode
J, Array
foantrol Address
Clock 21 A Decoder
Pin 1:CS  Pin 5:GND putien ]
Pin 2:SK Pin 6:NC Generator [ 1
Pin 3:DI  Pin 7:NC £s -
Pin 4.D0 Pin 8:Vcc - 2 upp vep
vip ke Generator
PIN A SSIGNMENT - T
BLOCK DIAGRAM
MAXIMUM RATINGS
Rating, Symbol Value
Imput Voltage, Vee —0.3—6.0(V)
Output Voltage, Vout —0.3—Vee+0.3(V)
Power Dissipation, Pd 500(mW]
Operating Junction Temperature Range, Topr —20~70(°C)
Storage Temperature Range, Tstg —65~125(C]
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Control Unit(Q2021) RH5VA32AA
Voltage Detector IC

VoD
(2)
L ‘ ouT
Marked Surt(D5) 2 i’n
MAXIMUM RATINGS ~: :
Rating, Symbol Value 1 “‘ li
Input Voltage, Vdd-Vss | 12(V) o
Output Voltage, Vout Vss—0.3—~Vdd+0.3[V] g I
Output Current, lout 70(mA) )
Power Dissipation, Pd 300(mW) {/:3 ) !
Operating Junction L n e VSS
Temperature Range, Topr 30~ +80(C)
Storage Temperature BLOCK DIAGRAM

Range, Tstg —40~+125(C)

Detector Voltage, Vdet 3.12~3.28(V)

Control Unit(Q2023)HA17805P
3-terminal Fixed Voltage Regulator

@ Input
Pin 3
GROUND é
R -0 @ Output

Pin 1:Input

Pin 2:Gnd

Pin 3:Output
PIN A SSIGNMENT

2
'7?:' @ Common

SCHEMATIC DIAGRAM
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Display Unit(Q101) TD62C850N

IC Data

16 Bit Shift Register’'Latch/C-C-Driver

? } Pin |

Pin 16 %/
Pin 30

Pin 1:L-GND Pin 16:0UT 8§
Pin 2:SERIAN-IN Pin 17:0UT 9§
Pin 3:CLOCK Pin 18:P-GND
Pin 4:STOBE Pin 19:0UT 10
Pin 5:NC Pin 20:0UT 11
Pin 6:0UT 0 Pin 21:0UT 12
Pin 7:0UT 1 Pin 22:0UT 13
Pin 8:P-GND Pin 23:P-GND
Pin 9:0UT 2 Pin 24:0UT 14
Pin 10:0UT 3 Pin 25:0UT 15
Pin 11:0UT 4 Pin 26:ENABLE-OFF
Pin 12:0UT 5 Pin 27:ENABLE-ON
Pin 13:P-GND Pin 28:SERIAL-OUT
Pin 14:0UT 6 Pin 29:R-EXT
Pin 15:0UT 7 Pin 30:Veo

PIN A SSIGNMENT

Display Unit(Q201) «PD4034BC
8 Stage Shift/Store Bus Register

PIND
PIN 16
PIN 8
NOTCH

PIN T
Pin 1:Strobe Pin 9:Qs
Pin 2:Data Pin 10:Q’s
Pin 3:Clock Pin 11:Q8
Pin 4:Q1 Pin 12:Q7
Pin 5:Q2 Pin 13:Q6
Pin 6:Q3 Pin 14:Q5
Pin 7:Q4 Pin 15:0utput Enable
Pin 8:Vss Pin 16: Voo

PIN A SSIGNMENT

Vee 6 euo uu; 1
W OO G
B 'A‘
R-EXT €9 ]]I-REG. . .
ENABLE rl]
(on) &L o oo
ENABLE €6 ¢ ..
(off) . ;
ST D ST D

I I
STRORE @'}——[f‘)—-————L|—;__ ey

SERIAL-IN (2>

cLock (3>

°

BLOCK DIAGRAM

8 STAGE SHIFT REGISTER

L

|

]

D uJ-n (e e
CK IPcu ‘cxl

ouT 15

v
=3
=

DATA 0—

CLOCK o—rf

€8
SERIAL-OUT
——o Q5
SERIAL
i DUTPUTS
—oi'5

STROBE ©—14

Ll

L]

OUTPUT

LR

.

ENABLE

a1

o Q
a3 a4 as a6 a7
PARALLEL OUTPUTS

a2 a8

BLOCK DIAGRAM

LATCH

3 STATE BUFFER
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