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Applicant : Shintom Co., Ltd. Transmitter Type: BEYM3047

SAR Test Report

To: Audiovox

Date: 01/27/99

Re: 10025

Radio Information Conditions

Radio Type I Cellular Phone Robot : 6 Axis

Model Number CDM4000 Scan Type : SAR

Serial Number 17400000736 Measured Field E

Frequency Band(MHz) 800 Measured Power(W): 0.526

Frequency Tested(MHz) 824 Phantom Type : head
Phantom Position: left ear

Nominal Output Power: (W) 0.600 pk / av

Room Temperature °C: 25

Antenna Type Monopole
Antenna Position : IN Distance Antenna-Shell: 24 mm
Signal Type Ccw
Duty Cycle - Probe
Probe Name : E
Simulated Tissue Probe Orientation: -
Type of Tissue brain Probe Offsct(mm): 3.0
Measured Dielectric Constant: 45.8 Sensor Factor 10.8
Measured Conductivity 0.88 Conversion Factor: 0.63
Calibration Date : 8/13/98
Results
Maximum Fields Location: X -5 Y: -40
Peak Voltage (mv): 26.64
1cm Voltage (mv): 16.15
SAR (averaged over ! gram of tissuc) Wikg: 1.24

Comments @ 837 MHz, Power 0.565 W = SAR 1.16
@ 849 MHz, Power 0.467 W = SAR 0.80
Insertion loss of adapter cable = 0.81 dB {(Measured by manufacturer)
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047

Product Compliance Test Report

Re: /Ma?;';’

Manufacturer 5#/ /5/ f Z. /27 @ / /(
Address : J/// /ﬂf? 0%/’7 /7 ﬂ PA/V
Product Description: M / - / M t?

Product Classification: (A2 7K0OE

Based on the above information and the test results shown in attached test report, of the aforementioned
product, the undersigned states that ;

Tests were performed to establish the maximum value of the SAR (Specific Absorption Rate)
in a person holding the product as specified in the user’s manual. The D.U.T. was found to
be in compliance with the limits established in the FCC 96-326 document.

Name Wﬂ/? @ﬂ/?/y
Signed - %,”7/ Date:/-zzto. ZZ
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Applicant : Shintom Co., Ltd.

2 Applicable Documents

2.1 Guidelines

Transmitter Type: BFYM3047

The Guidelines of the following documents were considered in the performance of

this test :
1) NCRP report 1986,
2) ANSIC95.1- 1982,
3) IEEE C95.1 - 1991,
4) FCC rules 96 - 326
5) OET Bulletin 65
Location of test

All tests were performed at the 3 D-EMC Laboratory, Inc. for Near Field
Measurements located on 5440 NW, 33™ Avenue, Suite 109, Fort-Lauderdale, Florida,

33309.

2.2 Measurement System Specifications

Positioner

Probe

Type : 3D Near Field Scanner
Location Repeatability : 0.1mm
Speed 180%sec

AC motors

Sensor : E-Field
Spatial Resolution : 0.1 cm’
Isotropic Response : + 0.25 dB

Dynamic Range : 2 pW/g to 100 mW/g

Computer

Phantom

Type : 166 MHz Pentium
Memory : 32 Meg. RAM
Operating System : Windows NT

Monitor : 17° SVGA

Tissue - Simulated Tissue with electrical
characteristics similar to those of the human at
normal body temperature.

Shell : Fiberglass human shell shaped (1.5 mm
thick)
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047

2.3 Test Description

In the SAR measurement, the positioning of the probes must be performed with sufficient
accuracy to obtain repeatable measurements in the presence of rapid spatial attenuation
phenomena. The accurate positioning of the E-field probe is accomplished by using a high
precision robot. The robot can be taught to position the probe sensor following a specific
pattern of points. In a first sweep, the sensor is positioned as close as possible to the interface,
with the sensor enclosure touching the inside of the fiberglass shell . The SAR is measured on a
grid of points which covers the curved surface of the phantom in an area larger than the size of
the DUT. After the initial scan, a high resolution grid is used to locate the absolute maximum
measured energy point. At this location, an attenuation versus depth scan will be accomplished
by the measurement system to calculate the SAR value.

2.4 Phantom

The phantom used in the evaluation of the RF exposure of the user of the wireless device is a
clear fiberglass enclosure 1.5 mm thick, shaped like a human head or body and filled with a
mixture simulating the dielectric characteristics of the brain, muscle or other types of human
tissue. The maximum width of the cranial model is 17 cm, the cephalic index is 0.7 and the
crown circumference of the cranial model is 61 cm. The ear is 6 mm above the outer surface of
the shell.

2.5 Simulated Tissue

1) Simulated Tissue : Suggested in a paper by George Hartsgrove and colleagues
in University of Ottawa Ref : Bioelectromagnetics 8:29-36 (1987)

Ingredient Quantity
Water 404 %
Sugar 56.0 %
Salt 2.5%
HEC 1.0%
Bagctericide 0.1%

« Table. Example of composition of simulated tissue.

This simulated tissue is mainly composed of water, sugar and salt. At
higher frequencies, in order to achieve the proper conductivity, the solution
does not contains salt. Also, at these frequencies, D.I. water and alcohol is
preferred.

2) Tissue Density : Approximately 1.25 g/cm’
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Applicant : Shintom Co., [td. Transmitter Type: BFYM3047

Preparation

We determine the volume needs and carefully measure all components. A clean container
is used were the ingredients will be mixed. A stirring paddle and a hand drill is used to stir
the mixture. First we heat the DI water to about 40 °C to help the ingredients to dissolve
and then we pour the salt and the bactericide. We stir until all the ingredients are
completely dissolved. We continue stirring slowly while adding the sugar. We avoid high
RPM from the mixing device to prevent air bubbles in the mixture. Later on, we add the
HEC to maintain the solution homogeneous. Mixing time is approximately 30 to 40 min.

2.6 Measurement of Electrical Characteristics of Simulated Tissue
1) Network Analyzer HP8753C or others

2) Slotted Coaxial Waveguide
Description of the slotted coaxial waveguide

The cylindrical waveguide is constructed with copper tube of about 30 to 40 cm of length,
generally 12.5 mm diameter, with connectors at both ends. Inside of this tube, a
conductive rod about 6.3 mm is coaxial supported by the two ends connectors (radiator).
A slot 3 mm wide start at the beginning of the tube to almost the two third of the tube
length. The outer edge of the slotted tube is marked in centimeters (10 to 12) every 1
centimeter, 0.5 if higher frequencies. A saddle piece containing the sampling probe is
inserted in the slot so the tip of the probe is close but not in contact with the inner
conductor (radiator).

To measure the electrical characteristics of the liquid simulated tissue, we fill the coaxial
waveguide, select CW frequency and measure amplitude and phase with the Network
Analyzer for every point in the slot (typically 11). An effort is made to keep the results
dielectric constant and conductivity within 5 % of published data.
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047

Electrical Characteristics
Measurement Setup

Network Analyzer

Waveguide

¢ =310 m/s
INREL I
g = AB-2x
360
A= E--lw()-——inches
f 2
(A’ +&). 2
SVE =
47*
g = |A|';"
4rz./&,,
S = tan (26')
&

e = re
CoJars?h
o= 827-f-8854-10" ¢ (S/m)
where;
AA is the amplitude attenuation in dB
A© is the phase change in degrees for 5 cm of wave propagation in the slotied line
f is the frequency of interest in Hz
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047

2,7 System Description

The measurement system consists of an E-field probe, instrumentation amplifiers, RF
transparent cable connecting the amplifiers to the computer, the robotics arm with its
extension and proximity sensors, a phantom with simulated tissue and a radio holder to
support the device under test. The E-field probe is a three channel device used to measure
RF electric fields in the near vicinity of the source. The three sensors are mutually
orthogonal positioned dipoles, and are constructed over a quartz substrate. Located in the
center of the dipole is a Schottky diode. High impedance lines are connecting the sensor
to the amplifier and then optically linked to the computer. The probe has an isotropic
response and is transparent to the RF fields.

Calibration is performed by two steps :

1) Determination of free space E-field from amplified probe outputs in a test RF
field. This calibration is performed in a TEM cell when the frequency is below
1 GHz and in a waveguide or some other methodologies above 1 GHz. For the
free space calibration, we place the probe in the volumetric center of the cavity
and at the proper orientation with the field. The probe is then rotated 360
degrees until the three channels show the maximum reading. This reading
equate to ImW/cm® if that power density is available in the correspondent
cavity.

2) Correlation of the measured free space E-field, to temperature rise in a
dielectric medium. E-field temperature correlation calibration is performed in a
planar phantom filled with the appropriate simulated tissue.

For temperature correlation calibration, a RF transparent thermistor-based temperature
probe is used in conjunction with the E-field probe. First, the location of the maximum E-
field close to the phantom’s inner surface is determined as a function of power into the RF
source; in this case, a dipole. Then, the E-field probe is moved sideways so that the
temperature probe, while affixed to the E-field probe is placed at the previous location of
the E-field probe. Finally, temperature changes for 30 seconds exposure at the same RF
power levels used for the E-field measurement are recorded. The following equation
relates SAR to initial temperature slope :

SAR=C AT where :
At
At = exposure time (30 seconds),
C=  heat capacity of tissue (brain or muscle),

AT = temperature increase due to RF exposure.

The heat capacity used for brain simulated tissue is 2.7 joules/°C/g and 3.0 joules/’C/g for
muscle.
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047

SAR is proportional to AT / At, the initial rate of tissue heating, before thermal diffusion
takes place. Now, it’s possible to quantify the electric field in the simulated tissue by
equating the thermally derived SAR to the E-field;

2
Ei-o
SAR = H— where;
0
o=  simulated tissue conductivity,
p=  Tissue density (1.25 g/em’ for simulated tissue)

2.8 Data Extrapolation

There is a distance from the center of the sensor (diode) to the end of the protective tube
called ‘probe offset’. To compensate we use an extrapolation method to obtain the peak
surface SAR from the SAR measured at the distance from the inner surface of the
phantom. At the point where the highest voltage was recorded, the field is measured as
close as possible to the phantom’s surface and every 5 mm. along the " Z ™ axis for a
distance of 50 mm. An average slope is obtained from the three data points nearest the
surface and used to define an exponential decay of the energy density with depth using the
following relations

Erot_Zl +_E.rat_22
Skype _ Ezm_zz lia_zs
2
exp = In(slope) - off slet
spacing
Em_zo = Loy 71" e

2.9 Interpolation and Gram Averaging

The voltage, 1 cm above the phantoms surface (Ew 1 cm), is needed to calculate the
exposure of one gram of tissue. The SAR value that estimates the average over 1 gram
cubes is obtained from the extrapolated value. E,Z, and interpolated value, Ey 1 cm, is
obtained by interpolation;

Etm_ZO + Erar_lan . CF
2 SensorFactor

SAR(mW - g) =
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Applicant

2.10 Power Measurement

When ever possible, a conducted power measurement is performed. To accomplish this,
we utilize a fully charged battery, a calibrated power meter and a cable adapter provided
by the manufacturer. The data of the cable and related circuits losses are also provided by
the manufacturer. The power measurement is then performed across the operational band
and the channel with the highest output power is recorded.

Power measurement is performed before and after the SAR to verify if the battery was
delivering full power for the time of test. A difference in output power would determinate
a need for battery replacement and repetition the SAR test.

Measured Power =~ Measured Power + Cable and Switching Mechanism Loss

2.11 Positioning of D.U.T.

The clear fiberglass phantom shell have been previously marked with a highly visible line,
so can easily be seen through the liquid simulated tissue. In the case of testing a cellular
phone, this line is connecting the ear channel with the corner of the lips. The D.U.T. is
then placed by centering the speaker with the ear channel and the center of the radio
width with the corner of the mouth. At the same time the surface of the D.U.T. is always
in contact with the phantoms shell. Three points contact; two in the ear region and one on
the chin in addition to the previously describe alignment will assure repeatability of the
test.

For HAND HELD devices (push-to-talk), or any other type of wireless transmitters, the
D.U.T. will be positioned as suggested by manufacturer operational manuals.
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047

Positioning of the D.U.T.

Centening lines
marked on the

D.UT.

Left Ear Semi-transparent Phantom  Rjght Ear

Side View

Semi-transparent phantom

Y

Measured distance
between the surface
of the shell to the

DU.T. antenna
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047
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3D-EMC Laboratory, Inc.

5440 NW 33rd Ave- Suite 109 Fort Lauderdale, FL. 33309 Applicant : Shintom Co., Ltd.
Transmitter Type: BFYM3047
Date: 1/28/99, 10:58
Frequency: 835 MHz Comments: SHINTOM MVX605
Mixture: Brain  (Brain’ or 'Muscle’)
# of Points: 1 Point Dist: 1 cm
Point Amplitude |Phase Least Sqrs:
1 -23.10 167.90 ma= -2.08
2 -25.00 101.60 ba= -20.79636364
3 -27.00 32.30 mp= -89.23454545
4 -29.00 -37.10 bp= 239.1709091
5 -31.10f -107.10
6 -33.40] -177.20 Omega: 5246459731|rad/sec
7 -35.40 114.90 Epsilon 0: 8.85E-14|F/m
8 -37.50 45.80 mu: 1.26E-08|H/m
9 -39.60 -21.80 alpha avg: -0.240620142|Np/cm
10 -41.70 -94 .10 beta avg: -1.208370774]rad/cm
1 -43.90| -163.80
Resuits: Target _[Low Limit [High Limit |% Off Target
D. Const: 458 440 41.8 46.2 3.98
~ond: 0.88 0.50 0.855 0.945 -2.01
Mixture Test Amplitude and Phase Plot
0 i~ ce e e i memg eee ote s - —_— 2m
5 x\ ——— 100
\x ¥ Amplitude
-10 4 L.Amp 1o
\ X Phase
A5 |——LPhase |
% \X\ ki L 100
- 204+ . . .
E S -200
i 25 1 .
g 1 200
\1\ 1 -400
35
A0 1%5;' 4 800
45 ‘ -800
0.0 20 40 60 80 100 120
Point Distance {cm)
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Applicant : Shintom Co., Lid.
Test Information
Date 1/27/99
Time 11:17:27 AM
Product : Cellular Phone
Manufacturer SHINTCM
Model Number : MVX605
Serial Number 17400000736
FCC ID Number : BFYM3047

Transmitter Type: BFYM3047

Ref. : /00 XS
Test : SAR
Frequency (MHzZ) : 824
Nominal Output Power (W) : 0.6C0
Antenna Type : Monopole
Signal : CW
Dielectric Constant : 45
Conductivity 0.88
Antenna Position IN
Measured Power (W) 0.526
{conducted)
Channel 3 0.0030

8.04 6.23
1.63

16.15 SAR (W/Rg) : 1.24

Phantom Head - Left Ear
Simulated Tissue : Brain
Probe : E
Proba Offseat (mm) 3.0
Sensor Factor (mV) 10.8
Conversion Factor 0.63
Calibrated Date 8/13/98
Amplifier Setting :
Channel 1 0.0038 Channel 2 0.0041
Location of Maximum Field :
X = -5 Y = -40
Measured Values (mV)
22.87 17.63 13.75 10.54
4.94 3.98 3.05 2.23
Peak Voltage (mV) : 26.¢4 1 Cm Voltage (mV) :

EXHIBIT 40
PAGE

ta OF 26



Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047
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Applicant : Shintom Co., Ltid. Transmitter Type: BFYM3047
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047

Test Information

Date : 1/27/99 Ref. : JoOFL
Time : 11:48:39 AM

Product : Cellular Phone Test : SAR
Manufacturer : SHINTOM Frequency (MHZ) : 824
Model Rumber : MVX6E05 Nominal Output Power (W) : 0.600
Serial Number : 17400000736 Antenna Type : Monopole
FCC ID Number : BFYM3047 Signal - CW
Phantom : Head - Left Ear Dielectric Constant : 45
Simulated Tissue : Brain Conductivity 1 0.88
Probe : E Antenna Position : OUT
Probe Offset (mm) : 3.0 Measured Power (W) : 0.526
Sensor Factor {mv) : 10.8 {conducted)

Conversion Factor : 0.63

Calibrated Date : 8/13/¢8

Amplifier Setting :
Channel 1 : 0.0038 Channel 2 : 0.0041 Channel 3 : 0.0030

Location of Maximum Field :

X = -10 Y = -40

Measured Values (mV)

10.67 7.95 6.11 4,71 3.65 2.84
2.24 1.7¢ 1.35 1.02 0.81
Peak Voltage (mV) : 12.61 1 Cm Voltage (mV) : 7.13 SAR (W/Kg) : 0.57
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Applicant : Shintom Co., ltd. Transmitter Type: BEYM3047
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Applicant : Shintom Co., Ltd. Transmitter Type: BFYM3047
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Applicant : Shintom Co., bLtd. Transmitter Type: BFYM3047
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Applicant

Shintom Co.,
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Applicant : Shintom Co., Ltd. Transmitter Type: BIFYM3047
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From: Kwok Chan

TO: ECHANG
Subject: EAS 93204
Errol:

This is the Shintom phone, EAS 93204, FCC ID BFYM3047 -

1. They are reguesting 600 mW maximum output on the 731 form. After looking
through the data, the 600 mW appears to be based on conducted measurements.
part 22, subpart H, reguires ERP ratings to be listed on the grant. Something
neads to be revised to get the ratings to match.

2. Descriptions in the application indicate 600 mW with +2/-4 dB tolerance.
The rating provided on the FCC grant does not provide any tolerance, it is the
maximum output {ERP for Part 22} the device will be authorized to transmit.

We may consider listing 600 mW ERP nominal for Part 22, Class III handsets and
in addition a maximum rating within the 2 dB tolerance recommended by industry
standards provided there is SAR to support that. This does not mean there is
any change in either FCC rules or industry standards. The 600 mW ERP nominal
rating remains the same for normal ambient operation cenditions. Tolerances
provided by industry standards may be accepted provided there is SAR data to
support that, otherwise, 600 mW ERP ig the top limit on grant including
tolerances and everything.

3. The field strength data for the spurious and ERP measurements, at the
fundamental frequencies of the transmission band, seem to have large
discrepancies. For example, at 848.97 MHZ, carrier emission has 130.8 dBuV/m
which converts to an ERP of 2.2 W; where as the ERF measurement by
substitution methnod showing similar meter readings but only 676.1 mW ERP.
Other frequencies need to be check as well. These need to be clarified in
order to evaluate SAR compliance with respect to the maximum cutput rating
listed on the grant.

4. SAR was tested at conducted output levels that are lower than those shown
in other parts of the application. We either need new SAR data to support the
higher outputs with respect to 600 mwW ERP nominal output and maximum output
within a tolerance 1limit, or grant this phone at lower output levels,
supported by the SAR data, after the above items con output discrepancies have
been clarified.

5. Please clarify if the SAR numbers shown at the bottom of page 3 in the SAR
report are for antenna IN or OUT test conditions. We also need similar
numbers for the other condition, i.e., If IN we alsoc need OUT or if QOUT, we
need IN for those two frequencies.

€. The users manual indicates that there is a 3 W booster amplifier for this
phone, for vehicle use. Please be aware that this booster ig not a part of
this application, it needs to comply with MPE limits for use with this phone.
Gee 2.1091 of FCC rules. MPE evaluation is categorically excluded for less
than 1.5 W ERP only. At 3 W, it needs to demonstrate MPE compliance for
vehicle use.




7. (FYI only) There are 2 battery options. If the final SAR does not have at
least 10-15 % margin, variations in radiated performance of the device due to
battery options may need to be addressed. We will request for such
clarifications, if necessary, when final SAR numbers and cutput levels are
determined.

8. (FYI only) We have recently informed the SAR lab (through another
occasion) to provide SAR plots etc. in units of W/kg. We are not reguesting
similar changes in this application but we will be expecting those changes in
subsegquent filings.

Kwok Chan



From: Kwok Chan

To: ECHANG

Date: 4/16/99 5:17pm

Subject: EAS 93204 - FCC ID: BFYM3047 (SHINTCM MVX605) -Reply
Errcl:

The revised SAR information is O.K. The applicant will reduce the cutput to a
maximum of 525 mW conducted at mid-band, lower at high and low channels as
indicated in the response. This will result in a maximum ERP of 600 mW.

The grant rating should be 600 mW ERP. Please also indicate on the external
comments of the grant that device rating is in ERP.

If this is a paper filing, the revised information should be included in the
filing and to be scanned into the EAS system. If thig is an electronic
filing, Mr. Saito should upload the information inte the EAS system to keep
all the information together.

Kwok Chan

»»» Kenichi Saito <knsaitc@ibm.net> 04/13/99 05:28am >>>
Dear Mr.Kwok Chan,

The followings are our answer to your comments
regarding our equipment,EAS 93204,FCC ID:BFYM3047.

Items 1 and 2:
our application document shows that this guipment
has following conducted power ocutput and ERP.

Frequency Conducted power ERP
(MHz} cutput (mW) {mW)
824.04 551 631.0
836.49 600 {=27.8dBm) 676.1
848 .97 478 676.1

To keep ERP of the equipment less than &600mW, at
the factory of Shintom Co.,Ltd.,we will align the
conducted power of this equipment for the Power
Level 0 {maximum level)} to be 27.2dBm which is
0.6dB lower than the original level described in
the application document.

After this modification, the conducted power cutput
and ERP would be expected as follows.

Frequency Conducted power ERP
(MHZz) output (mW} (mi}
824.04 481.3 551.9
836.49 524.8 {=27.2dBm) 591 .4

848.397 418.1 591 .4




Item 3:
Please see a KEC's comment in the separate fax sent

to you on April 12th.

Items 4 and 5:

Please see additional SAR data from 3D-EMC
in the separate fax sent to you on

Labeoratory, Inc.

April 12th.

Item 6:
We decided not
equipment. To

we will insert
booster 1z not
users manual.

to cffer the
make sure of
a paper with
available at

If you have any question on

me know.

Best regards,

Kenichi Saito
Director

Shintom Co., Ltd.
233-3393 (Audiovox)
233-3438 (Audiovox)
E-mail: knsaito@ibm.net

Phone: 516-
Fax: 51l6-

3W booter for this

this fact for all users,
a description, "The 3W
this time", into the

this matter, please let

CC: FCCMAIL.SMTPNLM. "knsaito@ibm.net", kchan




Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

ASAHI KASEI [4K2336]

XKML AK2336

S —

Hﬂh
My

CMOS Base Band Processor for AMPS / TACS / NAMPS / NTACS

The AK2336 is a low power CMOS device incorporating all base band functioens for ANPS, TACS,
XAMPS and NTACS. All the functions needed [or base band signal processing in a celliilar
telephone, not only audio related functions but also data related [unctions, are
integrated into a single chip. The AK2336 can handle all base band functions only in
conjunciion with a micro-contreller. The AK2336 even handles FOCC data by itself duriag
idle mode. The AK2336 also generates interrupt if first 3 consecutive FOCC data are the
same and the RF block may be shutdown duaring ihe remaining period. Therefore, theAK2336
is suitable for hand-held portable ceilular phones, in which power cohsumption is a key
CORCEern.

| Features H

Single chip base band LSI [er AMPS, NAMPS, TACS and NTACS.
Linearity Adjustable CMOS COMPANDGR.

Voice sigral processiag circuits.

Error handling, up to 2 bif error correction

Busy/Idle bit extraction.

Mazjoerity voting.

Discoentinuous Reception Suppert.

fide band data processing.

SAT decoding and transponding circuits.

DSAT/DST genrerating and traasponding circuits.

DTMF and ST generator.

Digital gain contrel at varieus points,

Serial/Parallel bus control.

10 bil programmable [/0 ports.

Ceramic receiver driver.

VOX circuit.

Uncommitied 8 hit linear DAT X 3.

Uncommitted OP-AMP X 1.

Uncommitted Timer X 2.

$ix modes of operation for meticulous power management.
4.8 MHz ascillater circuit ~/ 14.4/4.8 MHz clock input.
AFC Counter.

Low power CMOS, 1. 4mA(TYP;¥DD=3V) al Rx Data Hode.
Sidetone path circuits.

Single 2.7V to 5.5V power supply.

OO0 oo0OoOOo0DQoODOoCoDoOoOOoOoOoDoOaoooDoDooCcoooao

80 pin LQFP package.
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Applicant: Shintom Co., "Ltd. Transmitter Type: BEYM3047

ASAHI KASEI

W Pin Configuration

a é MO TONT O c_c'
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TXHOLDL61 4qJDVDD
RXRDY[J62 ag_JDVSS
RXDATAL]83 381 CLKOUT
SATOUT |64 37T JCLKEN
SATDET]65 3§ 0SCOUT
VOXOoUTL 66 35 ] OSCIN
TXCTRU]67 34 JCLKSEL
TESTINC|68 33 JAFCIN
DAI;ESQ 331DA3
AVDD[]70 31JDA2
AMPINPLT]71 AK2336 30 JTESTOUT
AMPINNLC72 2d1DTMFOUT
AMPOUT]73 2 IRDREF
MODOUTL{74 27 JDEM3
VOXTHC]75 261 DEM4
vGao]76 29 JDEM2
vaIC}77 24 JDEM1
TONEIN[]78 2A_JRAVSS
Mic2]79 oA JRAVDD
MIC1]80 21 JRECP
\wmm¢mwhmm3:§§?—i‘39¢3?—"8
|11 W ) 1 )
;;Emcnmﬂ-z:gzzzE:Dazbzc)DCJagg
SBzz389°20 58P R
FEOOR I IWohrm 5 o
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Applicant: Shintom Co., "Ltd.

Transmitter Type: BFYM3047

ASAH1 KASEI [AK2336]
r Block Diagram Description |
Block Functions
Transmitter Section
AMP1 An OP-AMP to adjust the transmit voice (IC) signal level.
Set the proper gain (S 30dB) with external resistors.
AMP 2 An OP-AMP to adjust the extercal input sigral level.
Set the preper gain (= 30dB) with external resisters.
SUMI1 Summing junction of MIC input signal and EXT imput signal.
Swi1, 2 SUM! input signal select switches.
TONE LEVEL Trnsmit DIMF signal level adjust for TACS/KTACS.
SW3 Transmit voice signal select switch,
AAF1 Anti-aliasing [ilter.
STGAIN Gain control (-29dB} circuit te adjust the sidetone level.
SWI16 Sidetone signal mute swiich.
TXBPF Band-pass filter {300~3300 Hz) for transmit voice signal.
VOX Transmit veice signal detection circuit.
May be disabled [rom contral register.
COMP Compressor circuit.
Compress the amplitude of transmit voice signal with square rool
characteristic.Linearity can be adjusted from the control register
SW4 Coppressor bypass switch.
VR1 x Digital gain control circuit to setl the deviation level.

(x = 1,2) Adjustiable from +2. 1dB (o -2. 4dB by 0. 3dB step from the control
register. VR11 is for MICIN and EXTIN YR12 is f{or TONEIN. That
selection is linked with SW3.

P/ E Pre~emphasis cireeit. .
Emphasize the higher {requency specirum of the transmit voice
signal ip order to improve the signal-to-noise ratie of transmit
modulated signal.

SWS5S Transmit voice signal mute swilch.

LIMITER

Limiting circuit for transmii voice signal amplitude in order to
confine the maximum deviation of transmit modufated signal.

LIMSW Limiter bypass switch.

SPLAT FIL Low pass [ilter to reject the higher [requency ( > 3kHz} spectrunm
from the iransamil veice signal.

SUM?2 Summing junction of tranmsmit voice signal, traaseit data and

transmit SAT signal.

TDATA LPF

Low pass filter to reject the higher frequency (AMPS: >20kHz,

TACS: >16kHz)} spectrum from the transmil data signal.

VR4 Digital gain centrolt circuit to sel the maximum frequency
deviation.
Adjustable from 5. 2dB to -6.4dB by 0. 2dB step from the control
register.

SMF 1 Smoothing [ilter for transmit signal.

TRANSMIT 38 bits transmit data buffer.

BUFFER Write "{DCC (2 bits)] + (transmil data (36 bit)]”

ENCODER add parity lo the lransmit data, then [rame them properly to add

Doiting Pattern(¥ide), Syuc ¥ord{¥ide/Narrow) and DCC(¥ide). and
encode ihem to Manchester code excepi Narrow Sync Word.

1997/4
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Applicant: Shintom Co., “Ltd.

ASAHI KASEI

Transmitter Type: BFYM3047

[AK22336}

DSAT./DST
GEN

Seven valid transmit DSAT/DST data geperator.
One DSAT data pattern and DSAT or DST are selected {rom the conrol
register. These generaled data are 24-bit NRI data.

Select either DSAT/DST or data/sync words for the transmilt Narrow

DSAT
SELECT |data. DSAT/DST data is selected while datz and sync words are not!
transmitted at Narrow Analog Mode.
SWE6 Select either Transmil data signal or Signaling Tome.
LEVEL TRANSI Transmit data level translater.
VR 2 Digital gain control circuit to set the transmit data signal
level.
Adjustable froo + 3.0dB to -3.2dB by 0.2dB step from the control
register.
DTXAMP Gain Amp{l2d¢B) for DTX low-staie.
DTXSW DTX low-state seiecl switch,
WNSWI Wide/Narrov mode for iransmit data select switch.
TDATA Low pass filter{fc=144Hz} to reject the higher frequency specirum
LPF 2 |{rem the transmit data signal.
SW7Y Transoil data signal mute switch
STGEN Signaling Tone generator.

SATCLKGEN

Transmit SAT signal and SATBPF clock generator.

SW8

Select either receive SAT signal or generated SAT signal ([or test)
for transmit SAT signal.

LEVEL TRANS2

Transmit SAT signal level translator.

VR3

Digital gain control circutl to set the transmit SAT signal

level.
Adjustable from + 1.4dB to -1.6dB by 0. 2dE step from the control

register.

TSATLPF

Law pass [ilter to reject the higher frequency spectrum of
transmit SAT signal.

Transmit SAT signal mute swited.

SW9
Receiver Section
AMP 3 An OP-AMP to adjust lhe receive signal level.
Set the proper gain (= 30dB) with external resistors.
AMPB An OP-AMP to adjust the receive narrow data signal.
Set Lhe proper gain {= 30dB) with external resistors.
WNSW3 Fide (AMP3) /Narrow (AMPS) mode for receiver input AMP select switch.
11 is controiled from the control register add. 01 and 28.
AAF 2 Anti-zliasing filter for receive signal.
RDATA LPF Low pass [ilter to reject the nigher [requency spectrum ol receive
signal.
VYRGS Digital gain centrel cireuil to set the receive signal
level.
Adjustable from + 3.0dB to ~%.2dB by 0.2dB step from the control
registet.
RXBPF Band-pass filter (300Hz~3300Hz) fer receive voice signal.
D/E De-emphasis circuit.
Equalize the pre-emphasized voice signal to the original.
SwWibo Receive voice signal mute swilch.
EXP Expander circuit.

Expand the compressed voice signal ito the original. Linear.ily can

be adjusted [rem the control register.

1997/4
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Applicant: Shintem Co.,

ASAHT KASE!

“Ltd.

Transmitter Type: BFYM3047

(AK2336)

RECOVERY

SWI11 Expander bypass switch.

SWHF Hands-free system select switch. .

VREG Digital gain contrel circueit to set the RTONE signal level.
Adjustable frop + 0dB to -18dB by 6dB siep [rom the control
register.

SwWi12 RTONE signal mute switch.

SUM3 Suymming junclion of receive voice signal and RTONE signal.

VR 7T Digital gain contro} circuit to set the level of RECI output and
EXTOUT output
Adjustable from + 0dB lo -21dB by 3dB step [rom the conirol
register.

SUM4 Supming junction of receive voice signal and sidetone signal,

SW13 REC! output myute switch.

AMP 4 REC! output buffer.

Can drive 10kQ or larger load

SWI14 EXTOUT output mute switch.

AMPS EXTOUT output bulfer.

Can drive 10k or larger load

VRE Digital gain controi circuit to set the level of RECZ output
Adjustable [rom + 0dB to -21dB by 3dB step from the control
register.

SWI15 REC2 oulput mute switch.

AMPEG REC2 output buffer.

Can drive 10kQ or larger load.

RECAMP Ceramic receiver driver.

SMF 2 Smoothing filter for receive data signal.

CMP1 Quaniize the receive wide band data signal.

WDMSW Quantized the recejve wide band data oulpul mute switch.

DATA Receive wide band data recovery circuif,

Recover clock from the received data and decode Manchester code Lo
NRZI dala. '

WORD SYNC

Frame syachronmization circuit.

DOTTING DETECTOR

Detec! the Dotting Patiern of FVC and mute receive section during
data burst after frame synchronization.

WNSW2

Wide/Narrow mode [or receive data ouiput select switch.

MAJORITY YOTING

3/5 majority voling circuil.
Also. suppor! Discentinuous Reception.

ERROR CORRECTION

Error correction circuit.
Correct up to 2 Bits error.

DATA
PROCESSOR

Data Processor.
Moniior the FOCC messages and generate inmterrupl at proper

condition.

Also, monitar the RECC status (BUSY/IDLE) .
RECEIVE 30 bils receive data bulfer.
BUFFER Buffer Error Status (2 bits) and I word (28 bits) .
RDATA Low pass [iiter{lc=130Hz) to reject the higher [requency spectrum
LPF2 of receive signal.
SMF 4 Smoothing fifter for Narrow band receive data signal.
CMP 3 Quaniize 1he receive narrov band receive daia signal.
SATBPF High-Q band-pass filter 1o select receive SAT signal.
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Applicant: Shintom Co., "Lud. Transmitter Type: BEYM30.17

ASAH! KASE! [AK2336]
SMF 3 Smoothing filter for receive SAT signal.
CMP 2 Guantize the received SAT signal.
SATSW Quantized the receive S AT signal outpui mute switch.
SAT SAT signal detectar.
DETECT Detect the selected SAT signal.
The others
0SsC Oscillator ¢ircuil.

Generate 4.8 MHz main ¢lock with quartz crystal, external resistor
and cap. Or input 14.4/4.8 MHz clock o OSCIN pin.

DIV (1/3) Clock divider. (1/3)
Generate 4.8 MHz main clock [rem external 14.4MHz clock,

CLK BUF 4 8MHz clock ocutput bulfer.
CLKGEN Internal clock generalor.
DTMFGEN Tone {include DTMF) signal generator,
TIMERI1 Uncemmitied 8 bits Timer 1.
TIMER?Z2 Uncommitied 8 bits Timer 2.

DAl Uncemmitied 8 bits linear DAC 1.
DA2 Uncommittied 8§ bits linear DAC 2.
DAS3 Uncommitted 8 bits limear DAC 3.
AMP7 Uncommitted OP-AMP.

AFC Aulo Frequency Comtrol Circuit.
REGISTER & 8 bit dala bus interface circuit and 2 bil programmable 1/0 ports
DATA BUFFER al parallel mode.

Al serial interface mode, ADO/PO~ADT/PT pins are available for 8
bit programmabl 1/0 ports. P8 and P9 pins are available for 2 bit
progranmable 1/0 ports al any time.

B1AS OP-AMP bias current generater.
AGNDGEN Analog ground {1/2 VDD} generator.
- 7T - 1997/4
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Applicant: Shintom Co., “Ltd. Transmitter Type: BFYM3047

ASAHI KASE! [AK2336]

Pin / Functions |

KOTE: The value inside () al the ¢column 1/0 indicates the the value after RESET.

Pin No. Pin Name 1/0 Fuactioen
Power
40 pyoD - Power supply for digital section.
39 DYSS§ - GND for digital section.
22 RAYDD - Power supply for receiver analog section.
23 RAVSS - GND for receiver analog section.
4 TAYDD - Power supply for transmitter analog section.
3 TAYSS - GND for transmitter analog section.
70 AYDD - Power supply for subsirate.
9 AGND - Analog ground (1/2 AVDD), cannect capaciter.

10 RAGND 0 Analog ground (1/2 AYDD) for receiver section.
7 TAGND o Analog ground (§/2 AVDD) fer transmitter seclion
g BIAS | Bias current setting pin.
Connect to VSS through a specified resistor below:
Retas = 20XVDD [kQ)
Transmit
80 XI1C! 1 MIC input {Ipverting input ol AMPI).
Inpul impedance > IMQ.
Sel the MIC AMP (AMPI}) gain with external resistors.
79 MIC2 0 MIC AMP output (output of AMPI1).
This output can drive50kQ or larger. and 15pF or smaller.
8 TONEIN | Transmit DTMF Tone input. Input impedance > I1HQ.
I EXTI [ EXT inpul (Inverting input of AMPZ}.
Input impedance > IMQ.
Set the EXT AMP (AMP2) gain with external resistors.
2 EXT2 0 EXT AMP output f{puiput of AMP2).
This outpul can crive50kQ or targer, and 15pF or smaller.
61 TXHOLD I Transmit data hold input.
75 YOXTH 1 Y0X thresheld input.
6§ VOXOUT C(L) | ¥OX output. ("H":detect)
117 YGI | ¥0X gain stage input.

Connec! external resisters and a capacitor to set the
sensitivity and the recovery lime.

76 VGO 0 ¥0X gain stage outpul.

Cannect external resisters and a capacitar to sel the
sensitivity and the recovery time.

6 coMpl I Compressor capaciter connect pin.

Cennect a 0.0472F capacitor between COMPL and COMPZ,
5 Covp? 0 Compresscr outpul.
74 MODOUT 0 Transmit output.

This oulpul can drive 10kQ or larger. and 50pF or smaller.

g - 1997/4
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Applicant: Shintom Co., Lud. Transmitter Type: BIYM3047

ASAHD KASE! [AK2336]

Receive
24 DEM!I I Receive signal input {inverting input of AMP3).

Input impedance > IMQ.

Set the receive input gain with external resistors.

25 DEM? 0 Qutput of AMP3.
This output can drive 50kQ ar larger, and 15pF or smaller.
27 DEM3 | Receive signal imput (inverting input of AMPE).

Input impedance > IMQ.
Sei{ {he receive inpui gain with exiernal resistaors.

26 DEY4 0 Qutput of AMPS.
This oulput can drive 50kQ or larger, and 15pF or smaller.
65 SATDET 0(L} ! Receive SAT detect output. ("H" :detect}
64 SATOUT DI(L) | Receive SAT signal outpui.
28 RDREF 0 CMP3 off-set cancelation reference.
Connect tapacitor for off-set cancellation.
63 RIDATA 0(L) | Receive Wide/Narrow data outpul.
41 RXCTRL O(H) | RF Receiver contraol. (refer to ptl)
67 TXCTRL 0(H) | RF Transmitter conirotb.
60 INT 0{L}) | Interrupt outpul.
62 RXRDY 0(L) | Receive data ready.
T4 DEQUT i De-emphasis output.
Connect a 0.047uF capacitor between DEOUT and EXPIN.
13 EXPIN l Expander inpul.
Connect 2 0.047xF capacilor petween DEOUT and EXPIN.
12 HFOUT 0 Receive voice signal outpul for Hands-[ree system.
This output can drive 50k&Q or larger and 150pF or snaller
11 HFIN [ Receive voice signal input for Hands-free system.

This pir is connecled RAGND with internal resister.
input impedance » 100kQ

29 DTMFOUT 0 DTMF tone output.

This output can drive 10kQ or larger and 50pF or smaller.
i5 RTONE | DTMF Tone input f{or the receiver.

Inpul impedance » I1MQ
17 EXTOUT 0 External receive signal zutput.

This output can drive 10kQ or targer and 50pF or smaller.
i RECI 0 Receive signal cutpui I.

This output can drive 10kQ or larger and 50pF or smaller.
{6 REC2 0 Receive signal output Z.

This output can drive 10kQ or larger and 50pF or smaller.
19 RECIN I Ceramic receiver driver input.
21 RECP 0 Ceramic receiver driver positive output.
20 RECN 0 Ceramic receiver driver negative outpul.

DAC/ANP

69 DAL 0 paC | output,

This output can drive 50kQ or larger. and 50pF or smaller.
31 LY 0 pAaC 2 outpul.

This outpul can drive 50kQ or larger, and 30pF or smalief.
3 DA3 0 DAC 3 output.

This output can drive 30kQ2 or larger. and 50pF or smaller.

- 5 - CL 199774

EXHIBIT 14
PAGE 9 OF 157 -
R




Applicant: Shintom Co., "Lud. Transmitter Type: BFYM3047

ASAHI KASEL [AK2338]
73 AMPOLT 0 AMPT oulput.
This cutput can drive 10kQ or larger, and 50pF or semaller.
Ti AMPINP | AMPT non-inverting input.
72 AMPINN [ AMPT inverting input.
Control
57 P/§ I Parallel/Seria! interface selecl.
33 DS/ CS ] Data strobe input .~ Chip select input.
54 ALE./SD1 1 Address latch enable input .~ Serial data inpul.
52 R/¥./SCLK 1 Read/%rite Select input ~ Serial clock input.
5% SDO 0(2) { Serial data outpul.
42-49 ADO~AD7.” | 1/0 | Parallel interface mode: 8 Dbit Adress/Date bus.
PO~PT Serial interface mode : § programmable 1/0 parts.
50-51 PE~P3 1/0 ? programmable 1/0 ports.
56 RST 1 Reset input., "L7 active.
Kinimum pulse width is 100ns.
58 TEXP] Q(L) [ Timer 1| expire oulput.
59 TEXPZ O(L) | Timer 2 expire outpul.
Clock
35 OSCIN I 4.8 MHz Osciltator inpul,/14.4/4.8MHz clock input.
36 0sCOUT 0 4.8 MHz Oscillator output.
34 CLKSEL ! Clock selection pim. (14.4 MHz("L") / 4.8 MHz (H"))
38 CLKOUT 0 4.8 MHz clock output.
{"L": disable)
31 CLKEN | Clock output ernable
("L": enable. "H": disable)
33 AFCIN | IF signal input pin for AFC.
Test
68 TESTIN I Test input pin. (Connec! to AVSS at{ normal eperation)
30 TESTOUT 0 Test suipul pin. (Connect nothing at normal aperation)
1: High-1
- r0 - 1997/4
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Applicant: Shintom Co., “Ltd. Transmitter Type: BFYM3047
ASAHI KASEI [AK2336]
Absolute Marimom Ratings ]
TAVSS, RAVSS, D¥SS=0V: Note 1)
Parameter Symbol min max Units
Power Suppty YA+ -0.3 6.9 ¥
loput Current {except power supply pin) fix - + 10 nA
Analog Input Yoltage Vixa -0.3 (YA+) +0. 3 ¥
Digital Input Voltage Viso =0.3 {(YA+) +0. 3 v
Storage Temperaiure Tstg -55 130 T

Note 1: All voltage values are with respect to VS5 pin
FARNING : Operations at or beyond these limits may results in permanent damage lo

the device. Normal operation is motl guaranteed at these ex!lremes.
{ Recommended Opersting Conditions ]
TAVSS, RAVSS, DVSS=0Y; Note 1)
Parameier Symbol zin lyp max Units
Ambient Operating Temperature Ta -30 85 T
Power Supply VDD 2.1 5.5 ¥
Analog Ground AGND [/2YDD ¥
[YDD=3V}
Power Consumplion mode O 1dd0 0.7 oA
(Note 2) mode 1ddl 1.4
mode 2 1dd? 2.9
mode 3 [dd3 2.3
mode 4 [dd4 3.8
mode 5 [dd5 7.0
[¥DD=5V]
Power Consumption mode 0 1ddd 1.0 1.3 DA
(Note 2} made | Iddl 2.0 2.8
mede 2 1dd? 3.5 5.0
mode 3 1dd3 2.9 4.0
mode 4 Tdd4 4.4 6.1
mode 3 1dds 7.9 11.2
Note 1: All voltage values are wilh respect to VS5 pin
Note 2 : Oscillaler: 14. 4¥Hz input, DACS. AMP7, VOX, AFC . OFF
- 1y - 199774
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

ASAHI KASEI [AK2336]

( Digital Characieristics ]

B DC Specifications

Parameter Pin Symbol min 1yp max Units
High Level Input Yoltage (1) Viu T0%YDD ¥
Laow Level Input Yoltage (1) Yio J0%VDD b
High Level Input Current
‘lr|H=VDD (]) [s 10 J.CA
Low Level 1 t Current
ow Level faput turred (1) I -10 A
Yiu=0Y
High Level Output Voltage
¥ 903YDD
lou=-100ua| ° O#VD '
Low Level Qutput Voltage
¥
lov =400 A (2) ot 0.4 Y

(1) At} digital inpets (RST. P.”§, SDI/ALE, CS/DS, SCLX./R/¥, CLKEN, CLKSEL. TXHOLD,
PO~P7,/ ADO~ADT, P8, PO}

(1) All digital ovtputs (SDO, TEXPI, TEXP2, VOXOUT, CLKOUT, RXRDY, INT, TXCTRL. SATDET
PO~PT.” ADO~AD7. P& P8 RKDATA, RXCTIRL, SATOUT}

- 17 - 1997/4
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Applicant: Shintom Co., "Ltd.

Transmittier Type: BFYM3047

ASAH] KASEH [AK2336]
#M AC Specifications
Parameler Pin Symbol min Lyp max Units
Master Clock Freguency OSCIN
{CLKSEL=1}) Fekt .8
(CLKSEL=D0) Foxs 4 iz
4. BMHz Clock Duty Cycle 0SCIN Fexoty 40 60 %
Input Level (H) Fekva - 20 ¥
Input Level (L) Fekve 0.3 ¥
i4. 4MHz Clock input Level GSCIN Foscix 0.3 1.5 Ye-p
AFCIN loput Freguency AFCIN | Farcrxn 450 kHz
AFCIN Input Level AFCIN Yarcix 0.3 1. & Ye-r
Parallel Interface Timing
ALE Pulse ¥idth "W’ ALE tl 1000 ns
R/¥ Setup Time 12 100 ns
Address Seiup Time t3 100 ns
Address Hold Time 14 100 ns
DS Setup Time 15 0 1s
0S Pulse Width "L° t6
Status and Event Register 1000 ns
Data Register 2000 ns
DS " 1" to Data VYalid(Note 1) L7 100 ns
Data Hold Time 18 ] ns
R/¥ Hold Time t9 100 ns
DS " t" to ALE " 1T~ t10 1000 ns
Data Setup Time thl 100 ns
DS Pulse Width "L” 112 1000 ns
Data Hold Time 113 100 ns
DS CYCLE Time CRRITEY 2000 ns
(Status & Event) CREAD? 2000 ns
(Datal {READ> 3000 ns
Serial Interface Tining
TS " 1" to SCLXK "L~ CS. SCLK i1 100 ns
SCLK Pulse width "L" SCLK t2 350 ns
SCLK Pulse width "H" SCLK t3 350 ns
SDI data set-up time SDY L4 109 s
SDI Data hold time SD1 ts 100 ns
SCLK "t "to CS hold time 3. SCLK t6 600 ns
€S Pulse width "H" Cs 17 400 ns
SCLX Pulse widlhk of SCLK t8
R/¥W bit "H
{Status & Event) 400 IS
(Data} 2000 ns
SCLK " " 1o SDO Data Valid Sbo t9 100 ns
{Sote)
€S " t" to SDO Hi-I e 109 ns
Note: Load Cap ¢ 20pF
- 13 - C1997/4
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Applicant: Shintom Co., "Ltd.

ASAHI

KASEI

ALE

R/T

ADO-ADT

ALE

R/W

ADD-ADT

Transmitter Type: BFYM3047

[AK2336]
1
t10
t1 N
J l
' t2
t9
) t6
R
13 t4 t7 t8
ts
YT’ ol 13
Parallel Interface Timing - Read
110 |
t1
. 12 t9
e
e/
13 4 thl ti2 th3
High-1 ——]
Parallel Interface Timing - ¥rite
- 1 4 - 18397/4
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM301T

ASAHI KASEI [AK2336]
& |
|

12 e (34 8 1

SCLK M F_/_U—\_
i1

501 —X X X_

e 14 > 13

Serjal Interface Timing - WRITE

s |

e 12 3¢ 139 (8 — L
SCLK N A - ____//___\\L_

L

$DI ¥ ¢

k14 3 15 aw‘e < 110 al
SD

° High-Z | < |
Serial iniferface Timing - READ
- 15 - 1997/4
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Applicant: Shintom Co., "Lrtd. Transmitter Type: BFYM30-LE7

ASAHI KASEI [AK2336]
rﬁ Analog Characteristics ]
AVDD=3. 0V
AVS3=0V
Ta=-30~+85T
W Transmitter
[ten Pin Conditions MIN TYP MAX Units|Remarks
AMPS/
Cain MIC2 KIC2=-22. 0dBY @ 1kH:z 2.0 0.0 +2. 0 dB TACS
! VR11=0dB, VR4=-5dB -1.1 -5.1 -3.1 dB NAMPS
MODOUT |[COMPRESSOR ON <517 -1 -1.7 dB NTACS
AMPS/
EXT2 EXT2=-22. 0dBY @ 1kHz -2.0 0.0 t2.0 dB TACS
) VR11=0dB, VR4=-5dB -1.1 -5. 1 -3.1 dB NAMPS
MODOUT |COMPRESSOR ON 5.7 =31 -1 1 dB 'NTACS
TONEIN |TONEIN=-13. 2dBV 8 1kHz ::}03 ::‘2 :3‘2 gg ?ﬁzz
i YR12=0¢B, VR4=-5dB - - -
' -14, % -12. % ~-10.5 dB NAMPS
¥ODOU
0DOUT |COMPRESSOR OFF T e T a5 | aTacs

MIC2=~8.0dBY @ 1kHz
MIC2 | YRI=0dB

(zﬁiig) ! YR4=-5dB 35 dB
MODOUT |(COMPRESSOR ON
C-message welighted
VR1=0d3
VR4=-5d8
i 1 MCDO -42
Noise Leve UT CONPRESSOR ON dBY [Note 1)
C-message weighted
Yolume Step YR1 -0.3 10. 3 dB
Deviation YR2, VR3, VR4 -0.2 +0. 2
Limitter Level MODOUT 0. 584 0.619 0.656 |Vp-p
SAT Qutput YR3=-124B
D -26. 7 -25. -23.1 Y
Level MODOUT YR4=-5dB 26 5.2 3 dB
AMPS/
Data Ouiput ¥ODOUT YRZ=0dB -14. 17 -13.2 -11.17 dBY TACS
Level ' VR4=-5dB -35.8 | -34.3 | -32.8 | dBY | NAMPS
-33.8 | -32.3 | -30.8 dBY | NTACS
) t
E:“EIOUtD” DTMFOUT|Single Tone 142 | 132 | -1z | dBY
v
DTYF Twist AMPS 0
T
DTH - DTL DTHFOUT TACS dB
DIHF Frequency DTHFOUT 15 .5 ¥
Deviatian
DTMF Tone A
\ ) .
S1YAD {CDOUT |Single tone output 20 dB
YOX Sensitivity {refer to PGS

Y0Y Attack Time
Y0X Recovery Time

Note 1) Connect voice band input (TONEIN, MICIN, EXTIN) to TAGND through exiernal resistor.

- 16 - 1997/4
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Applicant: Shintem Co., "Ltd. Transmitter Type: BFYM3047

ASAHI KASEI [AK23136]
W Receiver
Iten Pin Conditions MIN TYP | MAX |Units|Remarks
ANPS/
DEM2 DEM2=-20dBY @ 1kHz -10.0 | -8.0 -6.0 dB TACS
l ¥R5=0dB, YRT7=04B +1. 4 +3. 4 +5. 4 dB NANMPS
EXTOUT |[EXPANDOR ON -2. 6 -0. 6 +1. 4 dB NTACS
A MZ=- ¥ {
DE:“ Engod;m?m?o;;m $1.4 | +3.4 | +5.4 | dB | NAMPS
' ) -1, -0. +.
cain EXTOUT [EXPANDOR ON 6 0.8 14 a8 NTACS
AMPS/
DEM2 DEM2=-204BY 8 lkHz -10.0 | -8.0 -6. 0 dB TACS
13 YR5=0dB, VR§=04B +1. 4 +3. 4 +5. 4 dB NAMPS
REC2Z EXPANDOR ON -2. 6 0.6 +1. 4 dB NTACS
RTONE RTONE=-20dBY & IkHz
l YR6=0dB -1.0 0 +1.0 dB
RECI YR7=0dB
DEY? DEMZ2=-11. 2dBY & 1kHz
$1NAD YR5=0dB
' l VR7=0dB 35 dB
(S/N%D) h
EXPANDOR ON
RECI .
C-message weighted
YR5=0dB
¥RT=0dB
N g i L -80 -1 B { 1
Negise Level REC! EXPANDOR ON 8 ¢ dBY (Mote 1}
C-message weighted
Yolume Step YRS -0, 2 -0.2 4B
Deviation YR6. VRT, YRS -0.5 0.5
SAT Detect f=6kHz
) -35. 2 ¥ IN
Level DEM2 VRE=0dB 35 dBY |Kote 2}

Note i) Conoect DEM! to RAGND through external resistor.
Note 2) measured with SAT frequency of 6kH:z

- 17 - Co1997/4
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Applicant: Skintom Co., “Ltd.

Transmitter Type: BFYM3017

ASAHI KASE! [AK2336]
MW Cross Talk
Iten | Pin Conditious MIN | TYP MAX |Urpits|Remarks
DEM2 DEMZ = -11.2dBY
COMPRESSCGR ON
i EXPAXDCR 0N -60 dB |NOTE 1)
YR1, YR5, ¥RT = 0dB
Crosstalk MODOUT (VR4 = -3dB
MIC? [HICZ = -8. 0dBY
COMPRESSOR ON
1 EXPANDOR ON -60 dB [NOTE 1)
¥R1, VR5, YRT = 0dB
RECI ¥R4 = -5dB
Note I} Comnect the other analog input to RAGND/TAGND wilth an exlernal resister
respectively.
W Filter Specification
. Frequency Condition
Filter Name Pin Reference
Response ;Input level
Frequency
DEMZ YR5: 0dB
RX OVERALL 1 Fig-1 -20dBY 1 kHz YR7: 0dB
RECIH EXPANDOR: QFF
MIC2 VYR1: 0dB
TX OVERALL ! Fig-2 -22dBY 1 kHz YR4:~-9dB
MODOUT COMPRESSOR: OFF
(SPLAT FIL}
Splatter Fillter ! Fig-3
MODOUT
(TDATA LPF)
TDATA LPF 1 Fig-4
MODOUT
DEMZ
RDATA LPF2 { Fig-2
{RDATALPF2)
{TDATALPF2) | -
TDATA LPF2 l Fig-6
MODOUT
(TSAT LPF}
TX Sat Pass 1 Fig-9 VR4:-5dB
MODOUT
(5UN2)
TX Data Pass ) Fig-10 ¥R4:-9dB
MODOUT
- 13 - 1997/4
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Applicant: Shinvom Co.,

“Lud.

Transmitter Type: BFYM3047

ASAHT KASEL [AK2336}
W Compandor Specificationi{Not adjusted linearity from control register)
AVDD=3, 0V [=1kHz
fler Pin Conditions MIN I TYP | MAX [Units[Remarks
Compressor
fnity Gain Level | COMP2 ¥IC2 = -12.0dBY -13.0 -12. -11.0 | dBY
MIC2 = -2, 0dBY 4. 5. 6.0 | dB |Noete 1)
tput ¥P2
Output Level CONPZ TC7 = 52, 0cBv T22.0 | -20.0 | -18.0 | dB |Note 1)
MIC2 =
~24. y = =12, Y
Altack Time COMP2 24 an . 0dB 2 3 5 ms
[.5 times of final
value
MiC2 =
-12. 04BY -~ -24.0dBYV
i \ 7 .
Recovery Time COMP2 675 times of final 13 20 ms
value
Bxpander
Unity Gain Level | HFOUT | EXPIN = -12. 0dBY -13.0 | -12. -11.0 | dBV
EXPIN = -T7. 0dBY 9.0 10.0 11. 0 dB Nole 2}
f
Output Level HEOUT I75XF 1N = -32. 0aBv Z43.0 | -40.0 | -37.0 | dB |Note D)
EXPIN =
Atlack Tize ppoyr | 15 09BV ~ -12. 0B 7 3. 20 | ms
0.75 times of final
value
EXPIN =
-12. 04dBY — -1§, 0dBV
Recovery Time HFQUT ]? 0, ? 7 13. 20 ms
1.5 times of final
value
Note 1) Relative value to unity gain level, without register adjustment {Fig-T7)
Note 2)  Relative value to unity gain level, wilheut register adjustment {(Fig-8
- 13 - 1987/4¢
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047

ASAHI KASEI [AK2336]

10f 103 FREQUENCY[Hz] 10%

Fig — 1 Total Frequency Response of Receiver Section

10? 103 FREQUENCY[Hz] 10°
Fig - ? Tota! Freguency Response of Transmittler Section

- 20 - 19917/4
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[AK2336]

BFYM3047

Transmitter Type:

Shintom Co., “Lud.

ASAHI KASEI

Applicant:
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[4K23346]

BFYM3047

1997/4

fransmitter Type:

Z2

EXHIBIT 14

Frequency Response of Transmitter Data Filter2
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BFYM3047

Transmitter Type:

Shintom Co., "Ltd.

Applicant:

[AK2336]

KASEI

ASAHT

[aaaq 1nding

PRESSOR LINEARITY

M

Fig-7 CC

K
[N}
RREIE

wn QO o O

{gp) 19aa7 1nding

-5

-10

-15

0

2

o]

-2

-30

Input Level {(dBv)

Fig-38 EXPANDER LINEARITY

1997/4
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047

ASAHE KASEL [AKZ336]

10[

N
_TACS | \\AMPS:
A

10° 104 T — 505

Fig - 9 Frequency Response of Transmitter Sal Pass

10

-10

-20

-30

-40

GO LT TR UTEE PP TP RS PO JOSPPP: FON

=50

-60

_70 : : : H H
102 104

Fig - !0 Frequency Response of Transmitier Data Pass
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Applicant: Shintom Co., "Ltd.

Transmitter Type: BFYM30LT

ASAHIT KASE! [AK233¢6]
[_ Level B i agrams ]
V00=3.0V, 0d8V=1Vrms
AMPY
MiC
MGDOUT
EXT 248 B43 pas LNIEZG::;LM;H:ZZ': o VAT o oms ves -saslil od
¢ 18 Srer m;jﬁ: 0. 248 $TEP
Ly T
10 1kHz
| | | ‘ |
|
| | ! l
0 = | ' I
2.0 ; 70 | -8. 248V
“10 i i ) Ll
{
TISZJ‘\ (AMPS: +2. SkH1 dev.)}
-2 7.0 ] | T w07 T~ (TACS: 2. 3kH7 dev.)
: I | hr el il -
i"22.9 | {Standard dev.) ‘ ‘ e R _-%g'?
! | ‘ | Pt il
: ! | H | -
=30 } i TACSTET5kiY dev.)
‘ (NAMPS: 1. 5kH dev.)
-40 i
: i l
-50 | !
Tranosmit Voice Signal Level Diagranm
Voice
DATA/ST [LevEL] D | IITDATA TOATA
DSAT RANS vR? LLrE2 l[ SUM2 'l LpF i { YR4 i[ ]I SMF1 I——— MODOUT
- 0. ‘6.2
:dz:"g:zp :Tﬁ-f;ggg 0dd oe8 ;S:zu-g"rz‘? 0ag
LEVEL] | | [ T3AT
SAT RANSZ YR ] LLpe
Sizeatl-d 048
1.8
[dBv] 0. 2d8 STER
0 AMPS:10kHz, TACS:8kHz NAMPS/NTACS:50Hz
' |
0
DATA/STYOSAT/SAT i (TACS:0ATA/ST £6. 3kHz| dev. )
-10 - 3 (AMPS DATA/ST %8. OkHz| dev. )
-8.2 { \\ ! -13.2
-20 | N 2002 {TACS:SAT %1, 5kHz dev|)
] Y ; i {AMPS:§A ﬁ . ev})
‘ N o | ; : 1-25.2
-30 ! ot e s s T | (NTACS-DATA/DSAT=0 TkHz dev.)
KT i~ - - - =323
; ' Ttemme-----2-34.3
| ! [ (NAMPS:0ATA/0SAT £0, ThHz dev.)
-40 ‘ i | [
1 i 1 I
i : i |
-50 i '
Transmit Data Signal and SAT Signal Level Diagram
i3 - 1697/4
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3OLT

ASAHI KASE! (AK23136!]
AMP3
DEM? AMPS
P8 ary P—iRIATA L VR - lrar — O/E | EX® [ suwg | vR7 —-l>—EXTOUT
DEMZ 048 08 g H0 08 g WIONEE g s’y od
020 s NTACS:3.748 T 3ds STEP
[d8v) KA 15, Td8
1kHz
10 i , ‘
| | }
( 5 i
0 | | ] :
I - -3.4
(£12kK2 dev.) ‘ /
-1.7 g ‘
tTACS +% kHz dev. } I
-20 <20 | (AMPS: 7 SkHz dev. —
_ga.7 LONTACS: £1,5icke ded.)_ _ | .7 \
25,7 [TARS £ TSR G877 ’ -28.0
-30
-40
-50

Receive Yoice Signal Level Diagram

MObra [ 4 —] >—NARROW DATA  0dBV=1Vrms

AMP3 LPF2
DEMI PR o3
PR F2 —ﬁé?‘ - v&s W2 D— WIDE DATA

DEM3 0dB 048 +3.0 CWP1 P2 :
o 3.2 - SAT
0.2 48 §TEP pop | SHF3 __{>— SAT
1243 Qdd
[dav]
10 AMPS:10kHz, TACS:8kHz, NAMPS/NTACS:50Hz
! 1 |
i \ i
0 | ! 3. O{‘no SQUARE WAVE 3.QVpp SQUARE WAVE
! ; |
(AMPS: DATAI/ST+B OkHz dev.) | ‘
-11.2 | (TACS:DATA/STZ6. 4kHz dev.) | -11.2
-10 : —DATA $AT
; /
20 | (AMPS:SAT+2,0kKz dev.) 4 :
| -23.2 I (TACS:SATH1.7xHz dev.) »4° | d
| | L i a1
-30 3g_iorrpcs nm,/wrw Ttz dev. ) ;
;‘ ] m DML T f
-40 ! ; .
| | *‘ | i
-50 (@ CMP3 Comparater Hysteresis Level

Receive Data Signal and SAT Signal Level Diagram
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047

ASAHI KaASEI [AK2336]

TONE IN MODOUT
L% 0 e BYRAS oaa:";:" ges  BTPASS ggs oas 048 -5@'_2'_"1 0d8
NTACS:+0.2 9348 STEP irEER o 0.248 TP
[dBV]
19 tkHz(Single Tone)
| |
| |
|
| |
0 ‘ :
| 1
i |
-10 \ gl 2 X P
-13.2 = R e Ex N
0 N .
-20 =45 . : . ! RN i el ] 18. 20
: Ao BN S — T
-30 | ' 2.
, O (AWPS 4. 4SkHz dev.)
-40 : @[TACS ;=2 17kHz dev.{}
| @|(NTACS 1+2. 0TkHz dev.])
| ®‘(NAMPS:11.89kHz dev.})
-50 ' l
Transmit DTMF Signal Level Diagran
e 1907/4
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047

ASAHI KASE! [AK2336]

[ Circuoit Description |

B Power Nanazgement

The AK2336 has six modes of operation, described in the Register Map "POWER DOWN MODE
CONTROL™ {address 00} for a meticulous power management. So its pewer consumption is only
1. 4mA(TYP) at the "RY DATA Mode”, when YDD is 3Y. The AK2336 can handle FOCC data by
itself and the conjunctive micro-centroller could be in sleep moede during Idle mode,
Therefore, the total stand by time could be extended as long as 1.5 times of Lhe
conventional soluticn,

M Data Transmitter

¥Wideband RECC/RYC Data

The AK2336 provides the following treatments to the 38 bits incoming data (Message:36 bits
t+ DCC:2 bits)

1) BCH Encede

2) Dotting Pattern

3) Synchronization Word

4) 1 bits Coded DCC(RECC only)
§) 48 bits code word

6) Message Construoction

7} Manchester Encode

Narrow RYC Data

The &4K2336 provides the following treatments to the 36 bits incoming data.

1) BCH Encode

2} NRZ Synchronization Word

3) 48 bnits code word

4} Message Construction

5) Manchester Encode(Data Word only}

The AK2336 is transparent Lo the 36 bits data of Reverse Control Channel and Wideband
/Narrow Reverse Yoice Channel.

-8 - 1997/4
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Applicant: Shintom Co., “Ltd. Transmitter Type: BEYM307
ASAHI KaSgl [AK2336]
RECC Data Transzit Timing

Fig-7 shows Reverse Control Channel (RECC} data transmit timing.

TXDATA WORDL 70RD2 X OOKOORORD XXX

TXHOLD |

TXFULL [

Transzit Data {Dottin [ WS | | FWORDIxS [ WORDZx5

DCE

TX1P |

ST S LD OO TIID SO E OO

TXHOLD

TAFULL ‘

Transwit Data | FORDn-2 X § | WORDa-l X 5 | WORDn X 5 |——

TXIP -

Fig-7 RECC Data Transmit Timing

I 199774
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Applicant: Shintom Co., "Lud. Transmitter Type: BFYM30147
ASAH! KASEI [AK2336]

Narrow RVYC Data Transmit Timing

Fig-8 shows Narrow Reverse Voice Channel data transmit timing.

TADATA XX Kw0r01 FORD2
TXHOLD

TYXFULL

Transzil Data DSAT | ®s [ WORDI DSAT | ¥s | WORD2 | DSAT

TXIP L__________J L———————

#+DSAT phase is maintained so that when it is discontinued for transmission of data
ang sync words it is at the proper phase.

Fig~8 Narrow RVC Data Transmit Timing

DSAT/DST Generator

The AK2336 can generate seven valid DSAT/DST (24 bit) patterns. Cne of them, that was
selected from the contral register, is generated repeatedly, when Narrow Analog Mode is
selected from the control register. ¥hen the polarity{DSAT~»DST) changes is desired [rom
the contral register{address 03) at Narrow Analog Mode., polarity will not be changad
until next allowable phase, which is given as a Bit-Mask. For each mask bit that is set, a
polarity inversion is allowed on that bit.
When DSAT/DST patlern changes is desired from the control register at Narrow Analeg Mode,
also the polarity that is the same address is set at the same time. And then the patiern
and poalarity will changed within 3ms.
NOTE: ¥hen the TXINY{address 0f, bitl) change will be desired from the centrol register,
the transmit data polarity is change immediately.

RECC Access Arbitration

TXCTRL pin goes "L" and INTERRUPT pin goes "H" simultaneously in order io stop
transmission. i! B/l bit alters to "Busy™ [rom "idle” by 36th bit or remains "idle” until
104th bit after the transmission start.

The AK2336 adds urmodulated carrier (MODOUT pin output goes AGND level) automatically after
transmitting the last data and TYIP goes 'L" to inform no data transzission in progress.

- 30 - 1997/4
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM30GLT
ASAHE KASEI (AK23386)

Bl Receiver

VWideband FOCC/FYC Data
The AK2336 performs the following treatments and outputs 28 bit data through the receive

buffer.

1) Bit synchrenization and word synachronization
2) Busy/ldle bit extraction

3} Majority Voting

4) Error Correction

The AK2336 is transparent to 28 bits data of FOCC and FYC.
Fhen "DATA PROCESSOR ENABLE" (address 02) is set to "H", AK2336 Data Processor performs as
described in {he next chapter "Data Processor”

Narrow FYC Data

The AK2336 quantize the received data signal and outputs it without any processing.

DATA RECOVERY

The Data Recovery block performs clock recovery, manchester decoding and data regeneraiion.
There are two mode of operation in clock recovery: high speed pull-in mode and lew jitter
pode. Once the word sync is detected, PLL goes to iow jitter mede automatically.

DOTTING DETECTOR

The Dotting Delector block detect 32 bit continuous Dotting Pattern in FVC and generate
interrupt. [f "RX AUTO MUTE ENABLE" {addles 01) is set, receive voice circuits are muted
after frame synchronization automatically. The external centroller have to write address §
T{RXCTRL RESET) to be refeased from the mute and also the Dotting Detector block is reset.

FORD SYNC

The Word Sync block performs the frame synchrenization and Busy/Idle bit extraction. The
Word Sync block goes into In-frame mode after two conmsecutive 3ync Word detection and goes
into Qut-of-frame mode after five consecutive miss-detectian.

REYERSE CONTROL CHANNEL STATUS

The status of the reverse control channel is determined by register setting of "Busy/Idle
MODE SELECT” {address 02}
"B/1 MODE SELECT”
"B/1 MODE SELECT"

I . BUSY/IDLE detect by 1 bit data directly
0 : BUSY/IDLE detect by continucus 2 bit data

- 3 - 1997/4
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047

ASAH!I KASEI (AK2336]
NMAJORITY YOTING

Ferward Control Channel;
The Majority Voting bloeck performs bit-wise majority decision on five words of system A
or B according to the Serving System (A/B) register after valid Word Sync detection.
Forward Yoice Channel;
The Majority Yeling block performs bit-wise majority decision on five consecutive ward
after the just before valid Word Sync detection.

ERRGR CORRECTION

The Error Correction block corrects up to two bits error according to the control register
by 12 parity bit in majority voted 40 bit data. [ the more error(that is set correctional
bit by register) occurs, it generates interrupt for uncorrectiaen.

RECEIVE BUFFER

The Receive Buffer maintains corrected 28 bits data. RXRDY pin goes (o "H™ wher Lhe data
is ready to read. RXRDY goes to "L" after reading the data or after majority voting of
the next word being completed. The AK2336 over-writes the buffer when new data is received,
even the previous data is not read yet.

B Data Processor

The AK?336 Data Processor monitors Overhead Message and Control Message of Forward Control
Channel {FOCC), and generates interrupt in proper manner. Therefore, the micro-contraller
may be in sieep mode until the AK2336 generates the interrupt. The AK2336 stores all the
data needed during Idle Mode, and the micre-contreller can read the data, which are
received during sleeping, f[rom the data register (address 90~DF) of the AK2336 after
interrupt occurs.

This unique feature makes it possible to save the total power consumption during ldle

Mode and could extend the standby time as long as 1.5 times of the conventional soiution.

Rx Data Mode Operation

The AK?2336 Data Processer has f[ive modes of operation and each mode is independently set
by "DP CONTROL" {address 30} except the folowing condition.

{1} Either OHM Train Mode or SPM made is selectable. [ both mode are selected, SPY made
is neglected because SPM mode is a subset of OHM Train mode.

(2) Both CFM mode and MSCM mede are selectable independently.

(3) [T All mode is selected. the other mode is neglected.

{4) OHM Traia mode, SPY mode and MSCM mode processing are not to be done, if CEM is
received

NOTE: The Dala Processor must be disabled f(address 02, "RECEIVE DATA CONTROL")
ance, whenever the Data Processor mode is altered.

- 32 - 1897/4
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047
ASAHI KASE! {AK2336!]

The interrupt condition is differeat in each mode as shown below
(1) OHM Train Meode

Interrupt Conditions:
- Bath SPMI and 3PM2 recepiion
&
- OHM, whose END field = 1, reception
&
*Different OHM (after 2nd OHM)

(2} SPM mode

Interrupt Condition:
+ Both SPM1 and SPMZ reception
&
« Different SPM{alter 2nd SPM}

{3) M3CM Mode

[nterrupt Conditions:
If MSCM mode is MINI,
- MINIr=MINIp (One Word Page) reception
- MIN1r=MINIp and MSCM (Except One Word Page) reception
-on and after MSCM3 receptlian

1f MSCM mode is MINL & MINZ,
- MINIT=MINIp and MINZr=MIN2p (Except One Word Page) reception
- on and after MSCMJ reception

1f MSCM mode is OFF, (no MIN check)
+ QOne Word Page reception
« MS5CM1 and MSCM2 reception
- o0 and after MSCM3 reception

(4} CFYM Mode
Interrupt Conditions:
- First CFM reception
+Dilferent CFM detection

(3) ALL Mode

Interrupt Conditions:
« Every word reception

- 33 - 1997/4
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Applicant: Shintom Co., “Lud. Transmitter Type: BFYM3017
ASAHI KASE! [AK2336]

The flow chart of the data processing is described bellow:
WORD
RECEPTION

ALL Mode ?

YES

INTERRUPT

END
CFM RECEPTION

OHM RECEPTION PROCESSING
PROCESSING
END
MSCM RECEPTION
PROCESSING
END

The state diagram of each processing is described below.

(1) OHM RECEPTOIN PROCESSING

STATE 1: WAIT FOR SPM1
STATE 2. WAIT FOR SPM2
STATE 3: WAIT FOR END

[F (SPM = ON or OHM TRAIN = ON)
CF ~— 0¥ /+ CF: Compare Plag 3/
NEXT STATE "STATE 1°

IF (SPM = OFF and OHM TRAIN = OFF)
NEXT STATE "IDLE"

EXHIBIT 14" 195174
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Applicant: Shintom Co., "Ltd.

ASAHI XASEI

TSTATE 1”7
IF (MESSAGE = SPMI)
[F (SPMIr = SPMIs)
CF +~ 0¥
SPMIs ~— SPMIr
I
NEXT STATE "STATE 27
ELSE
NEXT STATE "STATE {7

"STATE 27
[F [HESSAGE = SPMI)
[F (SPMIr == SPMls) |
CF ~— 0N
SPMls — SPMIr
I
NEXT STATE "STATE 2°

[F (MESSAGE = SPM2}
IF {SPM2r =+ SPM2s) [
CF + ON
SPM2s +~ SPMIr
;
AR «—

IF {(OHM TRAIN = QX

IF (END FIELD = 1 and CF = ON) |
INTERRUPT 1D « OHM TRAIN

INTERRUPT
CF «— OFF
NEXT STATE "STATE 17

!

ELSE
NEXT STATE "STATE 37

ELSE |

IE (CF = oN) |
INTERRUPT 1D « SPM
INTERRUPT
CF ~— QFF

|

NEXT STATE "STATE 17
|
ELSE
NEXT STATE "STATE 7

"STATE 3"
IF (MESSAGE = SPMI)
IF (SPMr = S§PHs) |

CF «~ ON
SPMs — SPVr
!
- 33 -
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Transmitter Type: BFYM3047Y

(AX2338]

STATE TRANSITION D #/

STATE TRANSITION A %/

STATE TRANSITION B &/

A¥: Additional Word :/

STATE TRANSITION F #/

STATE TRANSITION E +/

STATE TRANSITION F #/

STATE TRANSITION F #/
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Applicant: Shintom Co., “Ltd. Transmitter Type: BFYM3047

ASAHI KASE! [AK2336!]
NEXT STATE "STATE 27 /% STATE TRANSITION G 3/

IF (MESSAGE = SPM2)
NEXT STATE "STATE I° /% STATE TRANSITION H 3/

[F (MESSAGE = MSCM)
NEXT STATE "STATE 37 /% STATE TRANSITION € #/

iF (BCH ERROR)
AW «— AW 1 1
IF (AW = 13)
NEXT STATE "STATE i° /+ STATE TRANSITION H #/
ELSE |
CF +~ 0OX
QHMs {A¥) < OQHMr

NEXT STATE "STATE ¥° /% STATE TRANSITION € #/

{F (MESSAGE = GHM and == SPMI. SPM2, CFN)

AF — AF + 1

IF (OHMr =+ OHMs (AF}) |
CF — 0N
CHMs (A¥) <« CHMT

|

[F (END FIELD =t and CF = ON) |
INTERRUPT ID « OHM TRAIX

[NTERRGPT
CF « OFF
NEXT STATE "STATE 1”7 /t STATE TRANSITION H #/
|
ELSE
IF (AW = 13)
NEXT STATE "STATE 17 /¥ STATE TRANSITIGN H #/
ELSE
NEXT STATE "STATE 37 /% STATE TRANSITION C #/
- 3o - 13917/4
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Applicant: Shintom Co., “Lrd. Transmitter Type: BFYM3047

ASAHD KASEI [AK2336])

{2} MSCM RECEPTION PROCESSING

STATE 1: WAIT FOR MSCM1
STATE 2; WAIT FOR MSCM2
STATE 3: WAIT FOR ON AND AFTER MSCM3

IF {(MSCM = ON}
NEXT STATE "STATE 17

IF (MSCM = OFF)
NEXT STATE "1DLE"

TSTATE 17
IF (MESSAGE = MSCMI1}
IF (((MIN CHECK = MINI or MINi&2) and MINIt = MINIp)
or MIN CHECK = QFF)
M3CMIs «— MSCMIr
NEXT STATE "STATE 27 /+ STATE TRANSITION D #/

ELSE
NEXT STATE "STATE 1" /+ STATE TRANSITION A #/

1F (MESSAGE = | WORD PAGE)
IF ((MIN CHECK = MINt and MINIr = MINIp) or MIN CHECK = 0FF) |
MSCM1s <« MSCMIr
INTERRUPT 1D « MSCM
MSCM ID < | WORD

INTERREPT
NEXT STATE "STATE 17 /% STATE TRANSITIOGN A #/

]

[F (MESSAGE = ON AND AFTER MSCM2)
NEXT STATE "STATE 17 /% STATE TRANSITION A #/

"STATE 27
IF (MESSAGE = MSCMI)
[F (({MIN CHECK = MIN] or WINL&2} and MINLr = ¥INip)

- 30 - 1997/4
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Applicant: Shintom Co., Ltd

ASAHT KASEI

or MIN CHECK = OFF)
MSCMis — MSCMIr
NEXT STATE "STATE 27
ELSE
NEXT STATE "STATE 17

[MESSEGE I WCRD PAGE)
TF {(MIN CHECK = MIN1 and MINIT
or MIN CHECK = OFF) |
M3CMls « MSCMIT
INTERRUPT 1D « MSCM
MSCM {D « 1 WORD
INTERRUPT
NEXT STATE "STATE 17

IF

MINIp)

IF (MESSAGE = 0N AND AFTER MSCHM2)
IF (((MIN CHECK = MIN! or MIN1&2)
or MIN CHECK = OFF) [

MSCMZs — MSCMIr
INTERRUPT 1D «— MSCM
MSCM 1D < 2 WORD
INTERRUPT
NEXT STATE "STATE 3"
|
ELSE
NEXT STATE "STATE I”

ELSE
NEXT STATE "STATE 17

"STATE %
IF

(MESSAGE = MSCMI)
IF ({{MIN CHECK = MINI or MINLED)
or MIN CHECK = OFF)
MSCMls «~ MSCMIT
NEXT STATE "STATE 27

ELSE :
NEXT STATE "STATE I’

(MESSEGE 1 WORD PAGE}
IF ({MIN CHECK = MINL and MINIr = MINip)
er MIN CHECK = OFF) |
MSCMIs - M3CMIT
INTERRCPT [D + MSCM
¥SCM [D «— | WORD
INTERRUPT
NEXT STATE "STATE 17

[F

{MESSAGE = ON AND AFTER MSCM2)
M3CH3s — MSCMIr

IF

EXHIBIT 14°
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and MINIT =

Transmitter Type: BEYM3047

[AK2336]

/% STATE TRANSITION B #/

/+ STATE TRANSITION F ¢/

/% STATE TRANSITION F &/

and MINZr = MINZp)

/% STATE TRANSITION E #/

/% STATE TRANSITION F #/

/% STATE TRANSITION F #/

MiN1p}

/% STATE TRANSITION G #/

/% STATE TRANSITION H #/

/% STATE TRANSITION H ¢/
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Applicant: Shintem Co., "Ltd. Transmitter

ASAHT KASEI
INTERRUPT [D — MSCM
YACM ID — ON AND AFTER WORD 3
INTERRUPT
NEXT STATE "STATE 37

ELSE
NEXT STATE "STATE I’

(3) CFM RECEPTION PROCESSING
A ‘llII[ ]III'EB

“IDLE”
IF {MESSAGE = CF¥)
NEXT STATE "IDLE"

IF (CFM = CN)
CF — ON
NEXT STATE "WAIT FOR CFX’

"WAIT FOR CFM’
IF (MESSAGE = CF¥)

IF (CEMr = CFMs) |
CF «— 0¥
CFMs «— C(FMr

!

IF (CF = ON) |
INTERRUPT 1D «— CF¥
INTERRUPT
CF « CFF

| .

NEXT STATE "WAIT FOR CFM’

IF (CFM = OFF)
NEXT STATE "IDLE"

- Jg -
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Type: BFYM30-17

[AK2336]

/% STATE TRANSITION C ¢/

/% STATE TRANSITION H #/

/% STATE TRANSITION A 3/

/% STATE TRANSITION € %/

/% STATE TRANSITION B #/

/% STATE TRANSITION D #/
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Applicant: Shintom Co., "Lud. Transmitter Type: BFEYM30-EY

ASAHI KASE! [AK2336]

MW SAT Signal Reception and Transponding

The AK?336 has a on-chip SAT signal receiver and transponder. The receive SAT signal
frequency is determined to specify one SAT f[requency oul of three by the conirol register.

The AK?336 does nol support the SAT phase angle adjustment.

M Serial Interface

Control Register. Status Register and Data Register of AK2336 are read through serial
interface. The serial interface tizing is shown in ligure Fig-8.

s [

ST S 0 1 o o o
b Command/Address Byte ————+— Read or | Frite Byte —]

SDI AD0 X AD1 X AD? a0 X R/7 X010 X o1t X[ X168 X b7 XEK
$D0 000 (D01 X D06 X D07

Fig-8 Serial Interface Timing |

It SCLX is clocked continuously, AK2336 increments the address automatically and
input/output next address data as shown in figure Fig-9.

s N
Y2 S U T I O I O

—| Command/Address | Read or ¥rite Byte ———

SDI ap0 X | XR/F X100 X p17 X DI0 (01T X | X011 XEK
$D0 poo X | X o7 XD00 Y001 X | Xt

DATA | DATA 2 DATA n
Start Address Start Address + 1[Start Add
tn- 1|
Fig-9 Serial Interface Timing 2
+ Parallel Interface also has the same [eature.
+40 - 1997/4

EXHIBIT 14
PAGE 40 OF 157



Applicant: Shintom Co., "Ltd. Transmitter Type: BEYM30LY
ASAHT KASEI [AK2336]
W Uncommitted DAC,/OP-AMP. Timer

DAC

The AK2336 has three an-chip 8 bits tinear DACs.

Resolution : §bit linear
Output Yoltage : 0. 02X VDD (00} ~ 0. 98X VDD (FF)
DNL : = %£1/2 L$3 (No Load)

Settling Time: = 10us
Qutput Current : lowr=504 A (MAX)

OF-ANP

The AK2336 has an uncommitted CP-AMP (AMPT)

Timer

The AK2336 has iwo uncommitted 8 bits Timers. The main clock and preset value of the
timer are set from the centrol register. Also. the timers have a repeat mode. For example:
The initial timer value is set to 50. At the point that the timer reaches 0. il generates
an interrupt and TEXPI/2 pin goes to "Hi". At a same time, it resets to 50 and starts to
count down aulomatically. TEXPI/2 pin goes to "Lo” after one main clack cycthe.

Note, the interrupt linme has to stay in the interrupt state untit the event register with
the timer are read.

Tl Clack e 12 G5kHz, 6. 25kHz, 3. 125kHz or 1.5625kHz
Coaunter Yalue -wewer 0~12535

TZ: Clogk e 781, 25Hz, 390.625Hz, 195.3125Hz or 97.653625H:
Counter Value e 0~255

I B 1997/4
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Applicant: Shintom Co., “Ltd. Transmitter Type: BFYM3047

ASAHT KASEI
B V0X

[4K2336]

The ¥0Y circuit of the AK2336 is shown bellow. The sensitivity, attack time and recovery
time of the circuil are defined by external resistors and a capacitor.

Operation: The signal at VGO is described as belows:
{1/2 VDD) + [{(R1+R2) /RZ] #V¥c-»
¥o.r deseribed above is the voltage ¢f VOX INPUT s Vo-e.
And YOXOUT is determined by comparing VGO with VOXTH that is set by R3.
ATTACK/DECAY TIME are under the contral of external capacitor C.

4 - 1§97/4
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Applicant: Shintom Co., Lrtd. Transmitter Type: BEYM30-7
ASAH] KASE! fAK2335])
W Actomatic Frequency Control (AFC)

AK?2336 provides a controlling voltage for YCX0. The u«C determines the control voltage
from counts of the 1. 2WHz and the 2nd IF (typ 45CkHz) clocks. The pC writes the
control voltage of the D/A converter to the register. AK2336 D/A converts the register
value and oufput it. AK2336 provides the following [or AFC. Figure in the next page
shows the block diagram of the AFC.

1. AFC block diagram description

AFC Ipput Buffer for the 2nd IF{450kHz)
4bit Shift Register (450kHz)

?bit Shift Register (1. 2MHz)

AFC (16bit) counter clocked by 450kHz
1 sec counter ciocked by !. 2MHz

8 bit D/A converter

]

3

1

2. Operational sequence

e Pre - SET

I Power ON.

2 System Reset.

3 Enable D/A and AMPT.

4 Set the D/A output to ihe center level,

5 Enable AF{ INPUT BUFFER(by setting the AFC ON/OFF bit = "17). %

AFC START ——— e

@Start AFC (by setting the AFC START/STOP it = "17).

®After four {4) 450kHz clocks, AFC COUNTER and 2 BIT SHIFT REGISTER starts.

®and then after itwo (2} 1. 2MHz clocks, 1 sec COUNTER starts,

@After 1 sec, AFC COUNTER stops and gernerates a interrupt to zC.

& uC reads the EYENT REGISTER and then reads AFC COUNTER DATA register.

®AK2336 stops AFC automatically {by setiing AFC START/STOP bit = "0"} and
resets the counter value.

D1n consideration of the counter value, u«C writes the contrel voltage of the
D/A canverter to the register. Go to (.

®Disable AFC (by setling the AFC ON/OFF it = "0").

% AFC INPUT BUFFER must be enabled at least 5ms prior Lo the AFC starl,

- A‘E - /
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Applicant: Shintom Co., “Ltd. Transmitter Tyvpe: BEFYM3017
ASAHI KASEI (4K2336]
EDISCONTINUCUS RECEPTION (DRI)

Regarding to the FOCC, AK2336 performs bit-wise majority decision on repeated five
words normally. However, when DISCONTINUOUS RECEPTION(DRX) is set from the conlrol
register {address 0i), if the [irst threes received data of the five words are matched,
receive data is settled without receiving the rest data. At the same time AK2336
generales a interrup! and RYCTRL pin goes to "Lo". Therefore, RF block in the system
could be power down. And then RICTRL pin go to "Hi™ alter the time{X) that is set
from the control register {address 26) and AK2336 generates a interrupt. If the first
three data ward are not matched, AK2336 performs bit-wise majorily decision nermally.
RXCTRL pin status is zlso controlled from Lhe command regisier{address 66/67) by force.

tThe [irst three or iwo; that is set from the contro! register.

FOCC data [rame (463 bit)

A4

Di¥|¥ord|Word|¥ord|ford|¥ord|Word|Word|Word[Word|Rord|D|¥
Q1S A B A B A B A B A B |0;S
T No.1|No.1[No.2iNo, 2|No. 3|No. 3|No.4|No.4|No. 5(No. 53T

Hi | X
{Ford A) 5
Lo
RXCTRL
Hi : : X
{ford B} E
Lo

Note:%hen DRX is set during FOCC reception. DRX iakes effect from the next frame data.
At Narrow analeg mode, RXCTRL pin is fixed with "Hi" level.
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Applicant: Shintom Co., “Led. ) Transmitter Type: BFYM30-LT

( Application Circuit Example i

External circuil examples

1.44P]
R
WIC2 EEJ—\'\,T
R L R: 100K
|| M
MiCl M o C: O 1uf
LS|~=—
2 . AMP2
R: 100KL2
C: O.tuF
3.8P3/8 ‘ ¢
DEMZ i—fvw—‘
R c .
DEML O AN O i'_ womF .o
| ) 8Zf§§luFEA.k{P ;
LS] <=
4 . AC Coupling Capacitor
DEOUT
C: 0.047TuF £50%
EXPIN
LS] =—
5 .Capacitor For Compressor
C: 0.047uF +50%
- ote - 1997/4
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Applicant: Shintom Co., "Ltd.
ASAHI KASEI

6 .Bias-current Setting Resistor

BIAS

LSl =—

T. HFIN Input

HF [N ;|

LS| <=—

8 .Main Clock !nput

(1)Crystal Oscillator

oscouT

éa [_i]a;.su
] |

OSCIN

LSl =——

(2)4.84 Input

oscouT

OSCIN

LS[=—

(RIS

Transmitter Type: BEYM3047

[AK2336)

R: BIXQ (VDD=JV QX)) +5%
R: {00KQ (VDD=5VE10%) 5%

C: O leF =20%

C: 22pF £20%
R: INQ2

EXHIBIT 14
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Applicant: Shintom Co., “Ltd.
ASAH! KASE!

(3}14.4M Input

0seauT
C: I00pF +20%

OSCIN

LS =—

Q.AGND Stabilization Capacitor

TAGND l&_j
—=c
£
RAGND [———
C: tuF (20.8uF)

LS]

[ 2]
%]
=
=

NRREAN

i |
¢ ¢ ¢ C C: 0. luF

ovDD

1 1 .CMP3 Capacitor For Offset Cancellation.

RDREF
C: JuF *x20%

LS =—

- 48 -
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFEYM30-17
ASAHI KASE! [AK2338)

1 2.4FC 2nd IF signal input

C: 0.0luF +20%

(]

AFCIN . < 450KkHz (TYP)

LS[ ==

- 49 - {997/4
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Applicant: Shintow Co., "Ltd.

Transmitter Type: BFYMIO4T

ASAHI KASE] (AK2336)
[ Supplemnent ]
MAnalog Characteristics that Depend on the Power Supply Yeltage
Analog characteristics in the AK2336 data sheet are specified at YDD=3V.
Analog characteristics described below are in proportion to the supply voltage,
Difference from ¥DD=3. 0V : 20log (YBD/3) [dB!
ltem VDD=3. 0V ¥DD=4. OV ¥DD=5. 0V
Compandor Unity Gaio Level (TYP) -12. 0dBY -4. 5dBY -1. 56dBY
Limiter Level {TYP} -§. 2dBY -5. 7d8Y -3. T64BY
SAT Output Level (TYP) -23. ZdBY -22.7dBY -20. T6dBY
Data (AMPS/TACS) Output Level (TYP) -13. 2dBY ~10. 7dBY -8. 76dBYV
Data (NAMPS} Output Level (TYP} -34. 3dBY -31. 84BY ~29. 9dBY
Data (NTACS} Output Level (TYP) -32. 3dBY -26. 8dBY -27.9dBY
DTMF Output Level (TYP) -13. 2dBY -10. 7dBY ~ 8. T6dBY
SAT Detect Level {MIN) -35. 2dBY ~32. TdBY -30. T6dBY
DAC Qutput Level (TYP} 0. 06V~ 2. 44V .08¥V~3.92V | 0.10¥~4. 90V
- 80 - 1997/4
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Applicant: Shintom Co., “Lud.

Transmitter Type: BFYM3017

ASAHI KASE1 (AK2336])
[ Package I
M Marking
(1) Pin #1 indication
(2) Date Code: XXXXEXX €7 Digits)
(3) Marketing Number : AK2336
{4) Country of Origin: JAPAN
(5) Asahi Kasei Logo
-
AKM| =
—
—
—
rom—
—
AK2336 B
— |
JAPAN B
—
=
KXXXXXX B
—
W Package Outline
1. 70Max,
14.0:£0.4 ‘ 140 ]
| 12 .
:acﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂmlﬂO
=
=
=
~ =
=
= =
=
=
23
0
EEﬁI o.m:oii 10.1520.03
|1 i
F
= L0502 (mm)
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Applicant: Shintom Co., “Ltd.

Transmitter Type: BFYM3047

Spec No

IS-9710066

SPECIFICATTION

NJM2904V (TE2)
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047

([ SHPPING TNSPECTION ]
SHPPING LOT SHOULD BE INSPECTED FOLLOWING TABLE

SAMPLING ANST/ASQC Z1.4-1993 (EQUAL TO MIL-5TD-105D
AMBIENT TEMPERATURE 25+ 3°C
HUMIDITY =75%
INSPECTION ITEM QUALITY CHARACTERISTICS LEVEL [AQ L
MAJOR DEFECT OPEN , SHORT , QPPOSITE It 0.25
AND NO MARK
EXTERNAL VISUAL | LEAD PLATING , NAREING I 2.8
ELECTRICAL PER APPLICABLE
CHARACTERISTICS | ELECTRIC I 0.85
TEST SPECIFICATION

[ A STATE OF OZONE DEPLETING CHEMICALS ]

{No object ODCH
Those deviceis are processed and assembled without 0DC
and do not contain any ODC.

OBJECT ODC :
( Floao {frecno) CFC-11,-12,-113,-114,-113
Balon Ralon-1211,-1301,-246G2
Other Flon CFC-13, -111,-112,-2101,-212,-213,-214,-2135, -2186, -217

Carbon Tetrachloride

t,1.1-Trichlesthane
(Methyi Chlorofora}

[ A STATE OF SPECIAL BROMIC FRAMERETARDANT CHEMICALS]

{No Object Chemicald
Those deviceis are aot include without fcllowiag chemicals.
OBJECT CHEMICAL :

.
L_ PB3BOs PBDO, PBDPO, PBDE, PBDPE,0BDO, DBDO. TBDO

IS D
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Applicant: Shintom Co., “Ltd.

Transmitter Type: BFYM3047

NIMEZ29O O 4NV
[DUAL SINGLE-SUPPLY OPERTIONAL AMPLIFIERS]
{STRUCTURE! !
EQUIVALENT CIRCUIT, CONNECTION INFORMATION - M
PACKAGE QUTLINE, PACKING SPECIFICATION, | 4 D 904 (DDEVICE he.
SOLDERING METHOD ‘ R " 6 i (@LAST DIGIT OF THE CALENDAR YEAR
Ik 701 | QLT fo
[NOTE] oo @ @ . (@MANUFACTURE"S SYMBCL
For this device, solderiag technigue is PH | O JRC ‘
recomnended Reflow. ‘ G @
! [ |
i
ABSOLUTE MAXIMUM RATINGS Ta=25°C
SUPPLY VOLTAGE......... 32 or 18 [V] OPERATING TEMPERATURE RANGE
INPUT VOLTAGE ....... -0.3 to +32 (V] -40 ~ +853°C
POWER DISSIPATION. ........... 250 [mW] STORAGE TEMPERATURE RANGE
DIFFERENTIAL INPUT VOLTAGE... 32 (V] -50 ~ +125°C
SLECTRICAL CHARACTERISTICS V=3V , Te=125°C
PARAMETER \ TEST CONDITIONS SYMBOL MIN. TYP. MAX. | ENITS
Toput Offset Veltage Rs=0Q V1o - — 7 aV
Input Bias Current In — — 250 nA
Tpput Offset Current | l10 - - 30 n4
Input Cezmon-Mode
Voltage Range Vicx 3.3 — - V
Supply Current | R =00 lee - - 1.2 TR
Large Signal f
Voltage Gain | ReZ2kQ Av - 100 - B
Cutput Voltage Swing ! Re=2kQ Vou ‘ L3 - - ¥
Commen Mode i
Rejection Ratio ! CMR - 85 - a8
Supply Voltage
Rejection Ratio | SVR - (00 - ¢
f=1kHz to E0kHz
Channel Separation ! {Input Referred) Cs - 120 - B
Outout Source Current 'V "=1V , Vow =0V Isoumce 20 - - A
Output Sink Current ‘VI.\'"—"OV , Vi =1V Isink 8 - 1 " o4
EXHIBIT 14
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Applicant: Shintom Co., Ltud

Transmitter Type: BFYM3047

@]

SUTPUT

05
_ Q2 Q3 N
o ¢4 1
- 07
T —— —
‘ s
© +—atl N
%10 Q12
a8 Q9
EQUIVALENT CIRCUIT
hour [ S:) s | ] v
vein [ 2 7] sou
TE 6| | 8-
oo [ |4 s| ] 8

{ TOP YIEHW )

CONNECTION INFORMATION
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Applicant: Shintom Co., Ltd Transmitter Type: BFYM3017

{SSOP-8PIN PACKAGE OUTLINE)

4.3

3.50-0.1
JEEE:
7 iy

9

UNIT : mm

LEADS NATERIAL @ &2 ALLOY

LEADS PINISH ; SOLDER PLATING

¥OLD KATERTAL = EPOLY RESIN
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Applicant: Shintom Co., L.td. Transmitter Type: BFYM3O47

———{S50P-8PIN PACKING SPECIFICA TIONg)M—;———

[TAPIHG D”{ENS]ON] SYNSOL DIMERSTON RENARLS
—=> Drawicg Directios A L7401 BILIRS 1ax

6
Pz Pa % By B 3. EIEIRS 1an
1] 1.
L
1

Tnsert direction

H
Tl

colf

- Jon o kg

(=l EA ¥yl
el ki

Wi 2.5 P4k £

Based on device No. of cover WHATERIAL FOR & TAPE : Condactive BYC

(REEL DINENSION)

DIMENSION

-t MWATERIAL:PLASTIC

sesliog vith caovericg tape

.
00 8- -\~ 2400~ ---00 NI\

. i coreriog
saply tepe device attaching tape ' enply tape tese
wore Lhag 2000pcs/RELL gore thea reel sare

W piteh 20 pitch thas | rousd

—[éiCKENG-éTAGE]rNV o
(LABELI 2ax a4

e .
Device Moo g

[ 4)]

aty (il 95x4Q

LoT

Devlee Ne.

Qur
LA3EL {BOT) Lar

H255x 18" 3 The reel is put inte a box 266 % 263 28

Fmboss Carrier Tapling
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Applicant: Shintom Co., Ltd. Transmitter Type: BEYM3047

Recommended Soldering Method

Soldering teaperature peofile is as follows:

1507

Noraal
Tezperature

a:Temperature ramping rate [T~TC/s
b:Pre-heating Temperature: 130T
Time : 60~120s
c:Temperature ramping rate 1L~T70/s
d:Main heating Temperature:under 2407
Time:within 108
e:Rapping rate under AWE

The teaperature indicates the surface of mold package.

At ahove reflow soldering condition
1t is neo problem to twice reflow saldering at above cenadition.
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Applicant: Shintom Co., Ltd. Transmitter Type: BEYM304T

#MANUFACTURING PROCESS

Wafer Process
- New Japan Radie Co., Ltd.

1C Faetory. {JAPAN)

Assenbly Process
. Saga Electronics Ce., Ltd.

Saga Factory.  (JAPAN)

EXHIBIT 14
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

(DTensile strength of carrier tape More than 10N,y oner
—— top cover tape
{@Tensile strength of top cover tape  More than 10N. . _uunox \

—_—
(3Adherence of top cover tape 0. 1IN~0O.TN. W

(Angle=165~180° Speed=300mm/min.) BM
. - . all ont jpecietF
@Conform to JIS C 0806 : \_.,f\__/ty?:f

) Ul i cleani jard

(DFrequency 28~40kHz(Secure the device not to vibrate)
@0utput Less than a 15W/liter
@Duration Shorter than 60 seconds

4'Cleaners.
Alternative Freon or aleoholic cleaning.
: IPA(Tsopropyl aleohol)
HCFC-225
Water soluble cleaners.
: Surface active agents (Clean through 750H)
Hydrocarbon (Techno cleaner 335)
Fatty alcohol (Pine alpha ST-1008)

Alkali saponifier {Aqua cleaner 240)
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Applicant: Shintom Co., Ltd

Transmitter Type: BFYM3017

RELIABILITY REPORT
Device No. NIM2904V
TEST RESULTS
TEST - Ai\rfr;)L 2D CONDITIONS SAS;\I?ELE FAILURES CI};E&K
High Temperature MIL Cond. B. 1257C, 1000h
Storage STD883 45 0 1
1008
humidity ‘MIL 85C, 85%, 1000h
STD883 45 0 1
103B
Steady State Life N/A 1257, V=32V, 1000h 45 0 1
Temperature - N/A 857, 85%, V*=32V, 1000h ) 45 0 1
Humidity - Bias
Pressure Cooker NiA 121T, 2.03X 105Pa, 100h 45 0 1
Soldering Heat MIL MaX 2607, 10s
(Reflow) STD750 45 0 1
2031
Thermal Shock MIL Cond. A, 0°C, 5min~100T, 5min 10cycles
STD750 45 0 1,2
1011
Temperature Cycling | MIL -50C, 30min~257T, Smin~ 125, 30min
STD750 100cycles 45 0 L2
1010
Solderability MIL 2307, 5s with flux
STD750 45 0 2
2003
1. ELECTRICAL CHARACTERISTICS 2. QUTWARD
FAILURE CRITERIA (End Point Electrical Parameters}
PARAMETER CONDITION CRITERIA
Electrical characteristics is shown in the specification. | The failure criteria is out of the limit of electrical
Testing will be done for the parts which has either | characteristics shown in the specification.
maximum or minimum value.
Qutward Visual Inspection Resin crack, Resin Break, Terminal Break, Vanished Mark.
Solderability Visual Inspection The case terminal is coated with solder under $5% of
soldering area.
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047
= . = . IO . I A T A

PRODUCT : NJM2904
S TEST WAS CONFORMED
ST METHOD C-111, TEST

T TO E ED-4701
( co ON CODE

IAJd
NDITI

i
+SURGE
pin/sv 100 | 150 | 200 | 250 | 300 | 350 | 400} 430 | 500 350 | 600
A QUTPUT 0/51 0/5 ) 045 0/5) 0/5 ) 0/% ) O/8} 0/% % 078 | 0/5 | 0/%
4 -INPUT 0/5 ] 0/5] 0/5) 0/5) 0/5 0/ | O/8 | O/5 0/5 U/§ ) i/§
A +INPUT 0/5 1 0/5| 0/5] O/5 | 0/5 | O/5 | 0/5 ) O/5 | 2/5| 2/%| 2/
GND CONNECT GND (CF. TEST CIRCUIT)
B +INEUT 0/5 0 0/5| 0/8 | /5| 0750 0/5 | /8¢ 0/5| 4/5| 4/8) 4/%
B -INPUT 0/5t 0/5 | 0/5 | O/8 | 0/5 ) 0/% | O/B L 0/8 | /8| 4/6| 4/%
B QUTPUT e/s 0/5 | 0/5| o/8| O/5 ) o0/%| C/5 ) 0/5| 0/5| 0/5) 0/%
¥* 6/5¢ 0/5| 0/5| 0/%| 0/5 1 0/% | O/B) 0/5| 0/5| 0/5 ) 0/

—-SURGE
pin,/v |-1001-150|-200 | -250 | -300 | -350 | -400 | -450 | -500 | -550 | -600

A QUTEUT 0/5 % 0/5| 0/8| 0/8| 075 0/5) 0/8 ¢ C/5| 0/5| 0/5| G/5

A -INEOT 6/5 1 0/5| 0/81 0/5( 075 0/5| O/81 0/5 | 0/5| 0/5| G/%

A +INPUT a/5 | o0/5 | 0/8¢ 0/51 0/% 0/8| o/80 ©/5| 0/5| 0/5| 0/%
GND CONNECT GYD (CF. TEST CIRCUIT

3 +INFUT 0/5 1 0/5 | o/5 ] o/s o0/5 ) o/8 | o/8 ) O/8| 0/5| 0/5) 0/%

3 -INFOT 0/5 1 0/5 | 0/8 1 0/ 0/5 ) 0/%| O/8) @/5 | 0/5| 0/5 ) 0/

B QUTRUT o/5 | o/5| o/5 1 o/5 0 0/3 | O/8 | o/5 | o/5 | 05| 0/% | 0/%
Ve o/s | oss | oss ) oss ) o/5 | o/8 | o/8 ) 075 0/8 ) 0/3 | 0/3

TEST CIRCUIT
P

v —IT:EOODF LQ—_U%

7T
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Applicant: Shintom Co., Ltd

Transmitter Type: BFYM3047

25C4903

silicon NPN Blpolar Transistor

Application
F CMPAK
VHF & UHF wide band amplifire
Features .
+ High gain bandwidth product @ '
fr =6 GHz typ
+ High gain, low noise figure 1. Emitter
PG =12.0dB 1yp, 2. Base
NF = 1.6 dB typ at f = 900 MHz 3. Coltalor
Table 1 Absolute Maximum Ratings (Ta= 25°C)
item Symbo} Ratings Unit
Collector lo base voltage Vepo 20 v
Collector to emitter voltage Veeo 12 v
Emitter 1o basa voltage VEBO 2 v
Collector currant e 30 mA
Collector power dissipation Pc 100 mwW
Junction temperature T]- 150 C
Storage temperatura Tsig ~55 10 +150 *C
534
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM30-E7

28C4903

Table 2 Electrical Characteristics (Ta = 25°C)
ltem Symbol Min Typ Max Unit Test conditions
Coltector culo#f current fcao — - 10 A Vg =20V,

lg=0

|CEO — —_ 1 mA VCE wl2V,

Rgg ==
Emitter cutoff current lEsa — — 10 KA Veg=2V,

[C - 0
OC currant transfer ratio heg 50 120 250 Veg=5V,
Output capacitance Cob — 0.8 1.0 pF Veg=5 V.

lg=0,f=1MHz
Gain bandwidth fr 4.0 8.0 — GHz VeeadV,
product ‘ lc=10mA
Power gain bG 85 12.0 — dB Veg=5V,

Ic =10 mA,

f =800 MHz
Nolse figure NF - 1.8 3.0 dB Vee=5V.

I =5mA,

= 800 MHz
Marking for 25C4903 is “YL—".
Attention: This is electrostatic sensitive device,

535
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Applicant: Shintom Co., Ltd. Transmitter Type: BEYM301Y

28C4903
DC currant transfer ratio
Maximum collector power dissipation curve vs. collectar current
200 200
5 VCE = 5V
< E 160
(3]
8150 2
C w
S T
g 5120 -
2100 g
g b, = 80
c
g i\ £.
8 50 y 5
5 \ S 40
5 2
8 0
0 50 100 150 200. 0102 05 1 2 5 10 20 50
Ambient Temperature  Ta (°C} Collector Curtent |¢ (mA)
Collector output capacitance
Gain bandwidth product vs, collector current vs, collector to base voltage
12 1.0
{ | Lé_L l'l L
T -5 V-] I g=0
s Vee=5 V 3 f= 1 MHz"
Q10 3
= Qo9
- @
- €
.
i g N
a © L ", 8 N
= L 5 = N
= LA ) 207 <
z 4 e 2 .
D =2
= 6] “'\
8 |~ 5 0.6
e 2 o iy
i 2 e
(U] = —
0 | ©05
1 2 5 10 20 50 0.5 1 2 5 10 20
Collector Current [¢ (mA} Collector to Base Voltage VGB {V)
536
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

28C4903
Power gain vs. collector current Noise ligure vs. collector current
20 5 ¥ T T
| Vce - SV—[_ VCE= &Y “
= 900 MHz f = 900MHz
@ = ;
=
o = A
g 12 »x \i--. 3
e
:gg 8 e o 312 M /
i T L
) ) "‘-___,___..d"
z @
5} 5]
0 I 0
1 2 5 10 20 50 ’ 1 2 5 10 20 50
Collector Current  |c (mA} Coflector Current | ¢ {mA)

S21 parameter vs. collector current

20 —
. LVcE=5%V
o f=1GHz
216
™
<2

12 =
§ L1 o,
£
E 8~
a. /
& 4

Q

1 2 5 10 20 50

Collector Current 1 ¢ (mA}

537
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Applicant: Shintom Co., Ltd. Transmitter Tvpe: BFYM3OAT

25C4903

r S11 parameter vs. fraquency $21 paramster vs. frequency
Scale: 4/ div.

-80°
Condition: VCE=5V ,Z0~308 . Condition: VCE=5V,Zo = 5082
100 MHz to 1000 MHz {100 MHz step) 100 MHz 1o 1000 MHz {100 MHz step)
@— (IC=5mA) @&————o (IC =5mA)
A——a  {1C = 10mA) Aree—a  {IG = 10 mA)
$12 parameler vs. frequency $22 parameter vs. fraquency
90° Scaie: 0.04 / div.

Condition: VGE= 5V, Zo = 5011 Condition: Vce=5V,Zo=508
100 MHz {0 1000 MHz (100 MHz step) 100 MHz to 1000 MHz (100 MHz step)
@ —o (Ic =5mA} @ (lc=5mA)
O——s (IC =10 mA) O——a (lc=10mA)
538
EXHIBIT 14

PAGE 67 OF 157



Applicant: Shintom Co., Lud

Transmitter Type: BEYM30L7Y

2SC4903
Table 3 S Parameter (Vg =5V, Ic=5mA, Zg=50 £2, Emitter common)
SN s21 812 S22
{(MHz) MAG ANG MAG ANG MAG ANG MAG ANG
100 0.872 -23.3 11.28 161.2 0.0266  77.9 0.956 -13.4
200 0.777 —43.6 10.03 144.3 0.0493 673 0.862 -24.4
300 0.672 ~52.0 B.59 130.8 0.G6661 60.2 0.759 -32.4
400 0.586 ~757 7.36 121.0 0.0777  56.0 0672 374
500 0.317 -88.0 5.34 112.8 0.0866 53.6 0.604 —40.7
600 0.462 -98.0 5.52 106.4 0.0941 53.1 0.553 -43.0
700 0.417 -107.3 4.88 101.4 0.102 52.5 G.514 —44.6
80O 0.384 ~115.9 4.39 96.5 0.108 52.7 0.483 6.0
900 0.359 —122.7 3.97 92.2 0.115 53.3 0.4680 469
1000 0.336 -130.8 3.63 88.5 0121 534 0.441 ~48.3
Tabled S Parameter (Vop=5V,Ic=10mA, Zg=50 3, Emitter comman)
SN S21 S12 sa22
1(MHz) MAG ANG MAG ANG MAG ANG MAG ANG
100 0.798 -30.5 16.22 155.8 00254 749 0.921 -17.5
200 0.666 -56.4 13.39 136.1 0.0442 63.8 0.780  -30.3
300 0.550 -76.4 10.76 122.3 0.0569 58.9 0.652 -37.3
400 0.470 ~90.8 B.80 113.0 0.0663 57.1 0.561 —41.0
S00 0.412 -104.2 7.39 105.6 0.0741 B56.5 0.500 —43.1
€00 0.373 -114.0 6.33 100.3 0.0821 57.2 0.456 —44.1
700 0.345 —-123.6 5.53 95.5 0.0898 . 57.9 0.425 —44.9
800 0.322 —131.5 4.91 1.5 0.0973 £8.5 0.401 —45.4
900 0.307 -138.7 4.41 87.8 €.106 59.4 0384 —48.0
1000 0.284 ~145.5 402 848 0.114 9.9 0.374 -46.8
53¢
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Applicant: Shintom Co., “Lud. Transmitter Type: BFYM3017
DATA SHEET

NEC/ SILICON TRANSISTOR
2SC5015

HIGH FREQUENCY LOW NOISE AMPLIFIER
NPN SILICON EPITAXIAL TRANSISTOR
4 PINS SUPER MINI MOLD

FEATURES
Small Package PACKAGE DIMENSIONS
in millimeters
High Gain Bandwidth Product (fr = 12 GHz TYP.} 01502
Low Noise, High Gain 3] ;?5 . O ;
2% . U .
Low Voltage QOperation T 0.3:%5s
(=] {LEADS 2,3, 4}
: Frd et
ORDERING INFORMATION sl fgl v B
W8S - o+ =
2|=2 ad =
PART T B —
QUANTITY PACKING STYLE = g
NUMBER YET 53
Bl oy
28C5015-T1 | 3 KpesiReel | Embossed tape 8 mm wide. m_ <
[ ]
Pin3 (Base), Pind (Emitter) face to =t
perforation side of the tape. ;’ .y
28C5015-T2 | 3 Kpes/Reel. | Embossed tape 8 mm wide. D lowo1  ¥0.15:%%
Pin1 (Collector), Ping (Emitter) face o PINCO ONS
. NNECTION
perforation side of the tape. 1. Collectar
2. Emitter
« Pleasecontact with responsible NEC person, if you require evaluation 3' g‘:;ger

sample. Unit sample quantity shall be 50 pes. (Part No.: 25C5014)

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

Collector to Base Voltage Veeo 9 V
Collector to Emitter Voltage Vceo 6 vV
Emitter to Base Voltage Veso 2 vV
Coltector Current le 30 mA
Total Power Dissipation P 150 mw
Junction Temperature T 150 C
Storage Temperature Tsg -65tc+ 150 °C

Caution: Electrostatic Sensitive Device

Cocament No. 210334E/2VE0500 (2nd edhan)

(Pravious No. T0-7333)

Date Publisrad Aujust 1355 P .

Prstad in Japar © NEC Corporaticn 1993
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Applicant: Shintem Co., “Ltd.

NEC

Transmitter Type: BEYM3047

25C5015

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL MiN. TYP. MAX. UNIT TEST CONDITION

Collector Cutoff Current lceo 0.1 uA Vep =5V, le=0

Emitter Cutoff Current leso 0.1 A Vea= 1V, lc=0

DC Current Gain hre 75 150 Vee =3 V, Ig = 10 ma™

Gain Bandwicth Product fr 12 GHz Voe =3 V, ko= 10 mA

Feed-back Capacitance Cra 0.3 0.5 pF Ves =3V, le=0,f=1MHz"?

Insertion Power Gain 1820012 5 11 dB Vee =3V, lc = 10mA,
f=2.00GHz

Noise Figure NF 1.5 25 c¢B Vee= 3V, lc= 3 mA,
f=2.0GHz

*{ Pulse Measurement; PW < 350 us, Duty Cycle £ 2 % Pulsed.

*2 Measured with 3 terminals bridge, Emitter and Case should be grounded.

hre Classification

Rank KB
Marking T83
hre 75t0 150
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047
NEC 25C5015
TYPICAL CHARACTERISTICS {Ta = 25 'C)
. TOTAL POWER DISSIPATION COLLEGTOR CURRENT vs,
vs. AMBIENT TEMPERATURE BASE TO EMITTER VOLTAGE
50
z i f Verm 3V
£ i ;
& 200 i , £ 40
2 -
. o
8 N 3 |
= ! z
2 100 : ~. § 20 f
& | H i %
g ! ? < /
e T - 10
. \ i TN - /
& } ! 7
0 50 100 150 0 0.5 1.0
Ta - Ambinet Tamperatute - 'C Vee - Base to Emitter Voltafe - V
COLLECTOR GURRENT vs, BC CURRENT GAIN vs,
COLLEGTOR TO EMITTER VOLTAGE COLLEGTOR CURRENT
30 ' [ 500
[ ! 1 Vee=3V
H 3
2 ] s = 200 wA _
b i !/_’_,// P § 200
p 0 ] o 160pA] =
5 ﬂ/ T | 1a0pA S 100
3 ] 120 A 3
: 1T o g
2 o £ BOuAT .
o | 60 A -
o F 40 A 20
— 20 4A
I | 0
0 2 4 6 8 2 5 10 20 50
Vce - Collector to Emitter Voltage - V lc - Collector Current - mA
GAIN BANDWIDTH PRODUCT INSERTION POWER GAIN vs.
vs. COLLECTOR CURRENT COLLECTOR CURRENT
14 T 12
n Veew 3V | il 2 Vo w3V [
I f=2GHz e N = {=2GHz - "
] 12 ' |1 \
] | : A 1{ ; AN £ ¢ T // N
10 — : 2 ;
% - 5 8 v
& 70T x yd
8 T &
g L 1 &/
§ 6 pa - + : .g
3 VAR | - g,
c ¢ T 5 i =
S 2 - 3 2
: - L d :
0 i | - 0 |
1 2 5 10 20 50 2 5 10 20 50
lc - Collector Current - mA lc - Collector Current - mA
. 3
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Applicant: Shintom Co., “Led.
NEC

Transmitter Type: BFYM3047

2SC5015

NF - Noise Figure - dB

Cre - Feed-back Capacitance - pF

NOISE FIGURE
vs. COLLECTOR CURRENT
Vee =3V l ! I
f=2GHz [ T ! |
! T
e
. L] :
1
!
2 5 10 20 50

lc - Collector Current - mA

FEED-BACK CAPACITANCE vs.
COLLECTCR TO BASE VOLTAGE

2.0

f=1MHz

0.5

0.2

0.1

2 5 10 20
Vca - Collecter to Base Voltage - V

MAXIMUM AVAILABLE GAIN/INSERTION POWER GAIN

vs. FREQUENCY

50 , ‘
%m Vee =3V I I H
P f = 10 mA ™ :
s ] )
29 . i
g2 3 L ‘
o a . e
ic — e
es R
€€ 20 o MAG
& g | .
s &
=, 10 2| Sz B
oz ;
39 0 : i
e 0.2 0.5 1.0 2.0 5.0
t - Frequency - GHz
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Applicant: Shintom Co., "Lud. Transmitter Type: BFYM3047
NEC 25C5015

S-PARAMETER
Vee =3V, le = 10 mA

FREQUENCY S S S Sz

f (MHz) MAG ANG MAG ANG MAG ANG MAG ANG
100.00 727 -220 22.084 15G.4 011 87.5 934 1341
200.00 640 -42.3 19,220 1421 02§ 70.7 832 -243
300.00 537 -57.8 16.333 1258.2 041 69.4 735 =31.7
400,00 .452 -70.0 13.716 119.6 048 80.9 642 -35.8
500.00 374 -823 11.834 1.2 031 59.6 562 -39.2
500.00 332 -91.0 10.355 i05.6 080 61.7 520 -40.7
7G0.00 293 —-101.5 g.180 100.2 066 6t.0 472 -42.0
800.00 .255 -10%9.0 8.182 95.5 072 61.3 443 —44 4
$00.00 231 -1191 7.378 91.9 078 60.5 413 —44.0
1000.00 211 -128.8 5.751 87.9 .086 61.2 .384 -43.9
1100.00 200 ~135.1 5171 84.9 095 62.6 376 -45.7
1200.00 184 -143.4 5658 81.7 089 588 383 -47.1
1300.00 184 ~154.3 5.286 79.0 103 60.1 342 ~48.3
1500.00 180 -152.4 4.932 75.2 11t 54.6 332 -48.3
1500.00 74 -i71.5 4,630 73.3 115 56.8 310 -51.6
1600.00 180 -173.4 4,347 7089 123 58.2 .303 -53.2
1700.00 192 175.8 4,128 68.7 131 541 292 -51.8
1800.00 .183 169.1 3914 65.0 132 55.6 292 -54.2
1900.00 191 165.2 3,733 £4.0 139 51.7 285 ~55.3
2000.00 208 151.0 3.561 61.1 RN 53.8 281 -80.1
2100.00 212 1540 3.386 59.3 154 51.9 268 -51.0
2200.00 218 1481 3.242 55.7 165 50.8 267 -54.1
2300.00 230 147.0 3.117 54.9 169 4.2 253 -63.5
2400.00 230 141.3 2.986 53.0 72 51.0 .240 -56.9
2500.00 243 140.8 2.891 50.2 186 48.5 239 -68.9
2600.00 254 135.8 2.790 48.6 188 47.7 249 -57.8
2700.00 247 135.4 2.703 47.4 193 47.9 242 -73.3
2800.00 251 132.3 2.610 440 203 45.5 237 -75.5
2900.00 254 131.9 2.525 42.8 207 44.0 232 -77.9
3000.00 269 123.9 2435 40.5 213 421 236 -82.2

Vee=3V, lc=5mA

FREQUENCY Sn Sa- Sz Sz
f IMHz) MAG ANG MAG ANG MAG ANG MAG ANG
100.00 854 -13.0 13.862 166.0 014 83.0 9686 -9.2
200.00 7395 -28.7 13.063 152.7 .033 76.1 917 -17.8
300.00 724 —-41.9 11.875 1415 .0486 711 856 -25.0
300.90 B48 -53.1 10.690 1321 .054 650 785 -30.0
500.00 .569 -33.9 9.702 1231 063 62.7 1 -34.8
£00.00 516 -72.9 8.789 116.8 .070 58.8 656 -38.4
700.00 457 -81.9 8.009 110.2 .078 55.8 B11 —-40.8
800.00 41 -83.9 7.240 104.7 .085 54.3 562 -44.1
500.00 374 -95.5 5.634 100.2 .084 55.3 525 -45.7
1000.00 331 -105.0 6.145 §5.6 .085 52.9 .500 ~45.6
1100.00 310 -111.5 5.664 918 102 53.3 .4E8 -48.0
1200.00 277 ~118.1 5.207 88.1 108 50.6 453 -50.0
1300.00 .260 -126.8 4888 24.8 12 51.5 425 -51.2
1400.00 248 -134.2 4.585 81.6 118 52.3 411 -526
1500.00 232 —123.5 4.329 78.3 121 50.2 .388 -54.8
1600.00 232 ~150.4 2.085 75.4 133 48.7 378 -55.2
1700.00 234 -158.3 3.892 727 134 26.4 360 -57.5
1800.00 218 -161 86 3.678 9.8 140 47.9 358 -58.6
18900.00 21 -171.3 3.514 67.6 145 45.5 243 -50.4
2000.00 230 ~176.6 3.368 63.5 151 46.0 336 -53.1
2100.00 224 1741 3.207 g§2.2 161 46,4 319 -64.7
2200.00 227 1538.9 3.064 5.2 156 45.9 37 -56.7
2300.00 229 155.3 2,942 57.3 168 44.3 314 —-67.4
2400.00 230 138.8 2.6838 55.3 174 44.3 291 -58.4
2500.00 253 155.1 2.742 52.5 131 42.8 290 ~71.4
2600.00 250 15301 2.656 50.7 184 44.0 .289 -69.8
2700.00 248 129.2 2.558 49.0 189 43.8 281 -74.2
2800.00 254 1437 2.484 45.9 185 40.9 283 —773
2800.00 252 1137 2.405 442 203 35.8 276 -77.7
3000.00 264 135.7 217 41.7 208 39.4 294 -83.9
5
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Applicant: Shintom Co., "Ltd.

Transmitter Type: BFYM3047

NEC 25C5015
S-PARAMETER
Vee =3V, lc=3mA
FREQUENCY S Sn Sz Sz
1 (MHz) MAG ANG MAG ANG MAG ANG MAG ANG
100.00 908 -11.7 9.519 169.3 .020 777 984 ~7.3
200.00 872 -22.9 9.147 158.9 038 743 951 -13.7
300.00 825 -33.1 B.721 149.4 .050 68.7 920 -19.7
400.00 787 -42.7 8.085 1410 081 6.4 .BB6 -249
500.00 701 -52.2 7.623 132.2 073 61.0 .813 -30.0
600.00 656 ~51.0 7.104 125.7 082 57.4 764 -33.9
700.00 598 -69.4 6.670 119.0 088 549 21 -37.3
800.00 501 -76.2 §.145 1131 .07 52.4 B71 -41.2
900.0C 4094 -84.0 5.719 108.0 A0 51.7 B3 -429
1000.00 458 -90.7 5.371 102.9 A1 49.3 602 —45.0
1100.00 422 -97.4 5.005 98.6 17 47.5 570 —47.0
1200.00 388 -104.1 4.642 $4.3 118 46.3 538 -49.4
1300.00 356 -110.7 4.386 90.5 124 453 512 -51.3
1400.00 341 -117.6 4,148 86.8 129 42.6 491 -52.7
1500.00 318 —-124.8 3.933 83.0 135 44.0 463 -585.2
1600.00 305 -132.3 3.713 79.8 140 43,7 445 -55.4
1700.00 291 —-140.3 3.562 77.0 141 42.0 430 =571
1800.00 282 -145.0 3.382 73.6 149 42.2 424 -59.1
1900.00 269 -151.9 3233 7.2 149 41.8 413 -60.7
2000.00 277 -180.1 3.108 67.7 1585 41.4 401 —-54.2
2100.00 262 -167.% 2.956 65.1 162 40.4 386 ~65.3
2200.00 255 -172.8 2.838 61.9 169 388 377 -66.8
2300.00 260 -177.4 2.722 60.0 .169 agi 373 -68.2
2400.00 249 175.5 2635 57.5 A73 37.9 .352 ~68.1
2500.00 266 171.8 2.553 54.5 182 38.2 351 -71.2
2600.00 263 164.2 2.458 52.0 .183 36.7 347 -70.9
2700.00 270 164.0 2.383 508 182 36.7 3 -75.1
2800.00 272 155.9 2.323 47.5 195 36.4 337 -79.8
2900.00 278 155.5 2.241 455 183 345 316 -738.4
3000.00 272 150.5 2.147 42,7 200 35.0 .324 -82.3
Vee =3V, lc=1mA
FREQUENCY S Sa1 Sz Sn
{ {(MHz) MAG ANG MAG ANG MAG ANG MAG ANG
100.00 873 -6.3 3.521 173.9 015 82.1 951 -3.5
200.00 059 ~13.5 3.484 167.3 .033 83.0 985 -7.6
300.00 947 -18.7 3.458 161.2 055 79.6 981 -11.3
400.00 822 -26.2 3.360 155.2 065 72.2 962 -14.8
500.06 .88 -32.8 3.348 148.3 .084 69.4 846 -18.9
600.00 .a78 -3%3.1 3.287 143.3 100 63.5 925 -22.5
700.00 848 -45.9 3.248 137.3 .109 60.2 909 -25.5
800.00 822 ~51.7 3.136 131.4 126 568.6 875 ~29.5
900.00 Tq72 -58.0 3.040 126.1 134 55.0 .847 -32.4
1000.00 752 -64.0 2.980 120.9 160 50.0 830 -34.6
1100.00 708 =701 2.879 116.1 158 46.1 801 ~38.1
1200.060 676 -78.4 2.749 110.5 L1683 43.5 776 —40.7
1300.00 544 -82.4 2.69¢ 106.0 72 44.1 745 —43.5
1400.00 B17 -88.2 2.588 101.4 178 38.2 724 -45.8
1500.00 579 -94.1 2.514 96.8 181 36.3 696 -49.2
1600.00 559 -100.2 2.407 92.4 L1886 33.2 .680 -50.2
1700.00 .538 -106.6 2.369 89.1 188 KAy 651 -52.6
1800.00 509 -111.4 2.278 84.9 191 30.5 .B42 -54.9
1900.00 490 ~117.1 2.201 81.5 182 28.4 624 -57.0
2000.00 478 -124.8 2.151 77.0 185 27.2 81 -59.7
2100.00 442 -129.5 2.071 735 188 254 583 —-£2.2
2200.00 423 -138.7 2.001 69.4 201 25.8 575 -63.7
2300.00 429 «140.8 1.938 67.1 203 235 565 -65.5
2400.00 401 -145.8 1.873 63.8 202 213 536 -66.3
2500.00 406 -152.3 1.839 60.3 .204 20.3 540 —69.0
2600.00 388 -158.3 1.776 57.3 2N 20.6 .528 -68.7
2700.00 430 -181.7 1.733 55.3 204 206 521 -72.7
2800.00 385 -166.9 1.688 51.3 203 19.0 512 -75.5
2900.00 389 -171.6 1.643 49.3 20 17.8 488 -75.6
3000.00 .368 -177.7 1.580 46.0 208 17.2 485 -80.4
6
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Applicant: Shintom Co., Ltd. Transmitter Type: BEYM3047

TOSHIBA TA31181FN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA31181FN

FILTERLESS IF DETECTOR FOR MOBILE COMMUNICATION

This IF detector |C can extremely save space and depth of
AMPS mobile telephone due to including 2nd iF filter,
which previously made by ceramic device. High speed
mixer, demodulator, wide dynamic range RSS! function
and RSSI AMP are also built-in.

FEATURES

® Wide operating frequency mixer inciuding image canceler
: 40~50MHz, 80~100MHz

$50P24-P-300-0.65A

e High demoduliating output level | 245mVimg Weight © 0.14g (Typ.)
e QOperating voltage range 1 2.3~5.5V

® low current consumption : 7TmA (Typ.)

e Small package : §SOP24pin (0.65mm pitch)

90M F45MHZ 15.36M /14 AMHz 0
SELECT SELECT AF OUT

MIX

CLK
AF OUT
MIX IN

AUTO FREQ TUNE QUAD DET

RSS1 AMP

961001E8A2

TOSHIBA Semiconductor Reliability Handbook.
: The products described in this document are subject to foreign exchange and foreign trade cantrol Jaws.

by imphcation ¢« othérwise under any inteliectual propert-{‘ or ather rights of TOSHIBA CORPORATION or others.
@ the nformation tontained herein is subject to change without notice

@ TOSHIBA 15 continually working to improve the gquality and the relability of 1ts products. Nevertheless, semiconductor devices in general can
maliunction ar fail due 10 their inherent electrical sensitivity and vulnerability to physical stress. It s the responubility of the buyer, when utilizing
TOSHIBA products, 1o observe standards of safety, and to avoid situations in which a malunction o7 fallure of a TOSHIBA preduct could cause loss
of human tfe, bodily njury ot damage to property. n developing your designs, pleaie ensure that TOSHIBA products are used within specified
operating ranges as set {orth in the most recent products speahcations. Also, please keep in mind the precautions and conditions set forth in the

The 'nformation contaned hergin it presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from s use. No license is granted

1997-03-07
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Applicant: Shintem Co., Litd.

TOSHIBA

Transmitter Type: BFYM3047

TA31181EN

PIN FUNCTION (The values of resistor and capacitor are typ.)

r"d‘c’,\' PIN NAME FUNCTION INTERNAL EQUIVALENT CIRCUIT
. vee
LOCAL OSC input/output g
1 0SsC IN terminals. o
Colpitts oscillator is formed by x %% ::-g"J’vcc
internal emitter follower and o ~1 1=
external crystal. & % '] LMK
And externail local signal £ 3pF
z 0sC out injection is possible from pin 1
or pin 2. il
3 Ve Power supply terminai. —
vee 9
AGC terminal for MIX
conversion gain.
4 DEC This terminal connects
capatitor to GND. g
vee “
LR
MiX output terminal. - =
5 MIX OUT [Qutput impedance is around
1.1k {1, 9
vee
) 71kl
6 BPF IN internal BPF input terminal. S
vee <
LR
Internal BPF decoupling N 2
7 REF terminal for DC bias.
This terminal connects )

capacitor to GND.

1997-03-07 2/15
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Applicant: Shintom Co., Lud.

Transmitter Type: BEYM30L7

TOSHIBA TA31181FN
PN PN NAME FUNCTION INTERNAL EQUIVALENT CIRCUIT
veo S
IF AMP decoupling terminal
for DC bias. 100§
NF ) 5 0%
8 This termina! connects O G: =z
capacitor to GND. S
This terminal outputs DC level vee ¢
accarding to input signal level
9 R5Si to 1F AMP. S
Dynamic range is around c
80dB. ¥
Ve
10 | R-DET IN+ [RSSI AMP input terminal. §
19 @D,
. Ut
11 | ReDET INZ RSSI ‘AEVIP inverted inpu
terminal.
e
veo
§
12 | R-DET OUT |RSSI AMP output terminal. 50001 .
kR
Jed «
by
Demodulate signal cutput ; e
terminal. 1% i
F OUT . , S
1A Qutput impedance is around Y
1.1k )
14 | DET IN QUAD DET input terminal.

1997-03-07 3/15
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Applicant: Shintom Co.,

Lud.

Transmitter Type: BFYM3047

TOSHIBA TA31181FN
Efg‘ PIN NAME FUNCTION INTERNAL EQUIVALENT CIRCUIT
Voo
130]
15 IF QUT Output terminal of iF AMP,
L4
3
g
=y
CLK frequency signal {input 200k{1 J’
16 CLK SEL pin 20) selection terminal. C
"H" : fck =15.36MHz. g
"L : fcg =14.40MHz. ~
MIX operating frequency 200402
selection terminal.
17 MIX SEL
“H" . fip = 80~100MHz.
L fiN =40~50MHz.
18 MONI Connected internal C|rc.mt.
Externaily non-connection.
Power down mode seiection
terminal.
i BS “"H" : Active mode.
“L" . Power down mode.
a
g
CLK frequency signal {(15.36/
20 CLK 14.40MHz) for AUTO FREQ
TUNE input terminal. 3
21 v Power supply terminal for
ccz AUTO FREQ TUNE block.
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Applicant: Shintom Co., Ltd.

Transmitter Type: BFYM3047

TOSHIBA TA31181FN
5? PIN NAME FUNCTION INTERNAL EQUIVALENT CIRCUIT
vee
AUTQ FREQ TUNE function
22 LpF de.couplin'g terminal. 1kil ¢
This terminal connects B
capacitor to GND.
23 GND GND terminal. _—
<
B
2
. . . 5kil
24 MIX IN 1st IF signal input terminal.
5 1y
- G l..
” "

1997-03-07 5/15
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Applicant: Shintom Co., Ltd Transmitter Type: BIFYM3047

TOSHIBA TA31181FN

DESCRIPTION
1. Setting input frequency

Setting MIX input frequency
MIX SEL terminal (pin17) selects two operating frequency range for MIX.

MIXER INPUT FREQUENCY
MIX SEL (MHz)
L 40~50
H 80~100

It is not recommended MIX SEL terminal is non-connection.

Setting LOCAL OSC frequency
On-chip 2nd IF filter is fulfilled by active filter that works on 60kHz 2nd local frequency.
Therefore local frequency fixed to (1st IF - 60kHz) is required.

2. LOCAL OSC external injection method

input from pin1 as shown in Fig.1, add resistor R21 and set the input signal so that signal level at
pin1 is 95~105dB.V. A built-in BUFFER amp minimizes leakage from MIX.

Input from pin2 as shown in Fig.2, setting the injection fevel at pin2 between 95dBxV and

105dB V.

vee

veo

o |—|>—— MIX fLO? 1

™ BUFFER

Fig.1 Fig.2

1997-03-07 6/15
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Applicant: Shintem Co., Ltd. Transmitter Type: BFYM3047

TOSHIBA TA31181FN

3. BPF (band pass filter)

Internal 8PF for channel selection (center frequency fp =60kHz, cut-off frequency fck = 10kHz,
rejection level at adjacent channel ATTap; = 60dB) is cause of selectivity characteristics and
demodulation output distortion characteristics.

[dB}

0 [ ~

| J l

45 H] 55 50 65 70 75
fkHz}

Fig.3 BPF characteristics

4. Automatic frequency tuning system

Automatic frequency tuning system stabilizes center frequency fo drift of internal BPF by
temperature and parameter tolerance. External ciock signal, as reference frequency signal for
automatic frequency tuning system, inputs to CLK terminal (pin20). Two kinds of clock frequency
signal can be chosen by CLK SEL terminaf (pin16).

CLOCK INPUT FREQUENCY
CLK SEL (MHz)

L 14.40
15.36

It is not recommended CLK SEL terminal is non-connection.

Clock frequency signal source should be required high accuracy such as TCXO, because selectivity
characteristics and demodulation output distortion characteristics depend on clock frequency
regulation.

1987-03-07 7/15
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Applicant: Shintom Co., lLtd. Transmitter Type: BFYM3017
TOSHIBA TA31181FN
MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 7 v
Power Dissipation P 780 mwW
Operating Temperature Topr ~30-85 °C
Sterage Temperature Tstg - 55~150 °C

ELECTRICAL CHARACTERISTICS (

Unless otherwise specified Ve = 3.0V, ﬂN =83.16MHz, Af= .tBkHz,)
fmoD = 1kHz, fck =15.36MHz, Ta=25°C

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN, | TYP. | MAX, UNIT
CUIT
Power Supply Voltage Vee —_ —_ 2.3 3.0 5.5 vV
Current Consumption lcco 1 |MIX SEL, CLK SEL=H 4.2 7 9.8 mA
Battery Saving Current
i = —
Consumption lccq (8%) 1 X SEL, CLK SEL=L 0 10 HA
MIX Operating fiN-1 — | MIX SEL=L 40 — 50 MHz
Frequency fin-2 — |MIX SEL=H 80 —_ 100 MHz
MIX Image Rejection VN =70dB uVEMF,
Ratio 'RR " |pin4 - GND e dB
. . 5 | ViN = 60dBuVEMF,
MIX Conversion Gain Gy 1 Pind—GND 27 | 295 32 dB
. VN = 80dB . VEMF,
MIX | —_ — _—
X Intercept Point Ip Pind—GND 103 dBuVEMF
MIX Input Impedance RIN — - — 45 | — k€
O —_ —_ — 3 — pF
LOCAL 0OSC Input Level Vio — — 95 100 105 dBuV
12dB Sensitivity 12d8 SN 1 — — 15 20 |dBuVEMF
LD:Vrzlc’d”'at’D” Output VoD 1|V = 80dBLVEMF 190 | 245 | 300 | mVems
SN Ratio SN 1 |V = 80dBuVEMF 45 | 66 | — dB
AM Rejection Ratio AMR — | ViN =80dBuVEMF — 45 _— dB
Demodulation Output
T = F — - - 26 dB
Distortion HD 1 | V|N =80dBuVEM 30
Pass Band Width BW 1 {-6d8 11 %13 — kHz
Cemodulation OQutput
f — |- - 1 —_ kH
Cut-off Frequency C 3d8 0 z
Rejection Level at Inter + *q 30 45 — dB
Leave Channel ATTINT 1| £30kHz 1)
Rejection lLevel at + "
1 50 60 — dB
Adjacent Channel ATTAD) 1| *60kHz 1)
RSSI Output Voltage VRSSI-1 1 VN =15dBuVEMF 230 380 530 my
VResl.2 1|V = 90dBLVEMF 16| 20| 24 v
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM30-17

TOSHIBA TA31181FN
TEST
CHARACTERISTIC SYMBGL ; CIR- TEST CONDITION MIN. [ TYP. [ MAX. UNIT
CUIT
Clock Input Level ViN €K — -— 94 100 | 106 dBuV
Low Level Input VL — |BS, CLK SEL, MIX SEL — | — | 02 v
Voltage
High Level Input
vV —_ . CLK SEL, MIX SE . — \
Voltage H BS, CLK 5 SEL 20 Vee
Input Voltage Range to Vee
RSSI AMP VIN — - 0 — | O v

(*1)  4f= £8kHz, fmoD = 400Hz

1997-03-07 9/15
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Applicant: Shintom Co., Ltd.

TOSHIBA

Transmitter Type: BFEYM3047

TA31181FN

TEST CIRCUIT 1

361

fing=B3.16MHz

{"Mceq lecq iss)

1 e
}

") lceQs lccq (s}
1 $G1, $G2 off

s

Vi = 100d8 v

1060pF

G
fly = 83 10OMHKz

MiX 1IN GND LPF

OSC IN O3C QUT Ve

Vee? CLK BS MONI  MIX SEL CLK SEL iF OUT DETIN AF OUT

DEC  MIX QUT BPFIN REF NF

— Vo =3V

Without 12dB 5N
De-emphasis Voo
SN

BPF
300Hz~3kHz

R-DET R-DET  R-DET
IN+ N = cuT
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Applicant: Shintom Co., Lud.

TOSHIBA

Transmitter Type: BFYM3047

TA31181FN

CURRENT CONSUMPTION -
PQWER SUPPLY VOLTAGE

MIX IMAGE REJECTION RATIO -
LOCAL OSC INPUT LEVEL

19 49
. l g
g z
E
8 = B g
g | . kL
. e i 5 I
o i Ve \\
£ g ]
s 8 — \
a Il w ’
R \
5 i 0 cc=
z 3 i fin = B3.16MHz \
I -
% = VN = 70dB4VEMF
w z Pind = GND
0 q
Q 1 2 3 4 -] & 70 80 9c 100 130 120
POWER SUPPLY VOLTAGE Vg (V) LOCAL OSC INPUT LEVEL Vi o (dBuV})
MIX IMAGE REJECTICN RATIO - MIX CONVERSION GAIN -
0 POWER SUPPLY VOLTAGE a0 LOCAL OSC INPUT LEVEL
Bl Ve 3V
g = fiy = B3.16MHZ
. 2 Vin = 60dB LVEMF
o 30 Y 10 Pind = GND
e It —
g — z //f/‘ A
z $ /| \
o 20 ‘; 20 7
=
v &} \
= 1 2 ’/
B g
w r4
g 10 g e
s fipg = 83.16MHZ %
% V| = 70d8 4 VEMF 2
= o Pind — GND 0
a 1 2 3 4 5 6 70 BO 90 100 110 120
POWER SUPPLY VOLTAGE Vec (W) LOCAL OSC WPUT LEVEL Vi g (dBaV)
MIX CONVERSION GAIN -
” POWER SUPPLY VOLTAGE 120 MIX INTERCEPT POINT CHARACTERISTICS
Vee=3v Ir
= iy = 83.16MHZ Fi
= = 100 tingwmy = B3 22MH2
= ) f
y 30 £ 83 28MHz e !
v 2 Pind -+ GND / U
- 2 80
= > /
[t 20 b
5 5 / /
& 2 60
: / /
g ol x / f
:_: fiay = 83 16MHKz E
s Vin = 6048 uVEMF
Pind — GND
0 20
g 1 2 3 4 5 [ ] 20 a0 60 80 160 120
POWER SUPPLY VOLTAGE Voo (V) MIX INPUT LEVEL Vi {DBuV)
1997-03-07 11/15
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Applicant: shintom Co., Lud Transmitter Type: BFYM3O-17

TOSHIBA TA31181FN

DEMODULATION OUTPUT LEVEL, 12dB

¥ SENSITIVITY - POWER SUPPLY VOLTAGE MIX + IF CHARACTERISTLCS (INPUT 5071)
> 20
£ 50
=) — S+N
$ m——— : ’
2 Vop (VIN = 30dBuVEMFY — 140 E‘- % "
> -
& 200 2 - 20
- N £ N
g 0k < AN
3 150 s : _ag B AMR U‘Mﬂl
g \ 20 5 - \\ I, ./
= m Voo =3V
L4
< e ndesensimviTyl | 3 60| =83, 16MHz o N
2 10 fmop=1kHz
: Af= £ 8kHz
=3 0 -80
0 1 2 3 4 5 ] (" 0 40 0 80 190 120
POWER SUPPLY YOLTAGE Vg (V) MIX INPUT LEVEL Vi  (dBAVEME)
0 THD CHARACTERISTICS {INPUT 50{2} s MIX DETUNING CHARACTERISTICS
T =
\ vee=3v = . FAY
fing = B3.16MHE o ‘ / Y
10 fanoo = TkHz 2, ™~ voo 's
\ Af= ¥ BkHZ ” ><——"' T ‘
z Ao . N E
g .\ ~N \/ "
-20 g -5 A ~J 1 4
£ 2 V N d
z g v
\ =] vee=1v § CURVE '\
-30 M g - g fin=83.06MHz 2.8
2 fpMop = 1kHz
g Af= £ 8kHz
s Vi = 100dB LVEMF
- 40 ‘ & sl # 0
0 20 a0 60 80 100 120 -0 -10 0 10 20
MIX INPUT LEVEL Yy [dBuVEMF) DETUNING FREQUENCY  (kH2)
THD DETUNING CHARACTERISTICS THD - POWER SUPPLY VOLTAGE
0 4]
!
" fy=B3.16MHZ
3
‘\ / . IMOD = 1kKz
-10 -10 Af= £ BkHz
\ / V| » B0GB LVEMF
5 { g
= =
-20 -1
c e
£ \\ £
\ L~
- I -
e < 30
T =83.16MHz
1 = 1kHT
A% s
a0 iy = BOdB LVEMF a .
0 -10 -5 0 5 10 15 0 1 z 3 4 5 ]
DETUNING FREQUENCY  (kHz) POWER SUPPLY VOLTAGE Vee (V)
1997-03-07 12/15
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

TOSHIBA TA31181FN

R5§I CHARACTERISTICS

g 2 v
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Applicant: Shintom Co., Ltd.

TOSHIBA

Transmitter Type:

BFYM3047

TA31181FN

APPLICATION CIRCUIT
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vee AF OUT
+ |toxo
sw SW
‘t Vee  vec
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83.'6MHz  20pF, 1000pF @ §. 5
S
5G — iz F STy ,I ,I Cran
«53 Yol gl - 1000pF
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% MIX IF AMP
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LOCAL O5C BPF
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

TOSHIBA TA31181FN

OUTLINE DRAWING

SSOP24-P-300-0.65A . Unit : mm
24 13
ARARAAHARA f
O N e M~
EEEELL L —
1 12

0.325TYP 0.2210.1 [ .
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8.3MAX
7.8+0.2 .
N ¢ )
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T @
S Y A
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%j J L0u45i0£3
o t—te

Weight @ 0.14g (Typ.)
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Applicant: Shintom Co., “Ltd.

Transmitter Type: BFYM3047

KINSEKI, LTD.

SPECIFICATION

1. PURPOSE AND SCOPE

No. H1101-97041-012 1/6

This document contains specifications related to Quartz Crystal Model

CX-91F for TALK.

2. APPEARANCE AND STRUCTURE:

2. 1 Model
2. 2 Marking & Dimension

.ELECTRICAL CHARACTERISTICS:

. 1 Nominal frequency

. 2 Mode of vibration

. 3 Operating temperature range

. 4 Storage temperature range

. 5 Frequency tolerance

. 6 Frequency temperature characteristics

Ly L3 W W W W

: CX-91F
:per H1101-87041-012 6/6

: 14400 kHz

: Fundamental

: —30°Cto +70°C

1 —40°C to +100°C
:10X10-%(25:+3°C)

—10°C +60°C
Lank A +3.1to +9.2X10—* —10.3 to —4.3X10—*
Lank B —29 to +3.2X10° ~49 to +1.1X10—¢

3. 7 Equivalent series resistance
3. 8 Shunt capacitance

3. 9 Insulation resistance

3.10 Test condition

3.10.1 Test method

3.10.2 Load capacitance

3.10.3 Drive level

2.11 Aging Tolerance

: 50 Q max.
: 7.0 pF max.
1500 MQ min./DC 10015V

: HP4194A or HP4195A
:17pF

1 200uA

. £2X10-%/year

EXHIBIT 14
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Applicant: Shintom Co.,”

Transmitter Type: BFYM3047
KINSEKI, LTD

No. H1101-97041-012 2/6

4, MECHANICAL CHARACTERISTICS;

4, 1 Leakage

4, 2 Dry heat

4. 3 Cold

: No bubbles shall appear when units are placed in hot
water (70-75°C) having depth of 100-150 mm for 5
minutes.

After the following test , outline appearance, electrical
characteristics shall be satisfied.

The quartz crystal unit shall be stored at a temperature of
100 £3°C for 500h. Then it shall be subjected to

standard atmospheric conditions for 30 minutes, after
which measurement shall be made.

After the following test , outline appearance, electrical
characteristics shall be satisfied.

The quartz crystal unit shall be stored at a temperature of
-40%3°C for 500h. Then it shall be subjected to

standard atmospheric conditions for 30 minutes, after
which measurement shall be made.

4. 4 Successive change of temperature cycle test

+70°C —

—30°C

After following test, outline appearance, electrical
characteristics shall be satisfied.

The quartz crystal unit shall be subjected to 500
successive change of temperature cycles, each as shown in

fig.1 below.
B—_— >l >E
30min. 2H 30min.
Fig.1
EXHIBIT 14
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Applicant: Shintom Co., "Ltd.

4. 5 Shock of temperature

4, 6 Damp heat

(Steady State)

4. 7 Shock

Transmitter Type: BFYM3047

KINSEKI, LTD

No. H1101-97041-012 3/6

After following test, outline appearance, electrical
characteristics shall be satisfied.

The quartz crystal unit shall be subjected to 500
successive change of temperature cycles, each as shown in
fig.2 below. Then it shall be subjected to standard
atmospheric conditions for 24 h, after which
measurements shall be made.

+85°C —
+20°C 1
—55°C —
30min. 30min.
Fig.2

After the following test , outline appearance, electrical
characteristics shall be satisfied.

The quartz crystal unit shall be stored at a temperature of
40+ 3°C with relative humidity of 90% to 95% for 96h.
Then it shall be subjected to standard atmospheric
conditions for 30 minutes, after which measurement shall

be made.

- After following test, outline appearance, electrical
characteristics shall be satisfied.
Test condition : Randomly dropped from height of 86.7
¢m onto concrete board surface in 3 times.

EXHIBIT 14
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Applicant: Shintom Co., "Ltd.

4. 8 Vibration

Transmitter Type: BFYM3047
KINSEK!, LTD

No. H1101-97041-012 4/6

After the following test, outline appearance, electrical
characteristics shall be satisfied.
Test condition :

Amplitude :1.5mm

Frequency 1 10-55Hz

Sweep time : 1 minute

Duration : 3 mutually perpendicular planes

. in each 2 hour.

4. 9 Resistance to soldering heat

{Reflow test)

Max.235°C |,
+230°C —
+200°C —

+150°C —

{Solder iron)

After reflow twice on conditions of fig.3. , outline
appearance, electrical characteristics shall be satisfied.

Fig.3

Solder all terminals by a solder iron whose temperature is
350+ 10°C , for 3+ 1 seconds once per terminal.

Then , the specimen should be subjected to standard
atmospheric conditions for 2 hours.

After the above , outline appearance , electrical
characteristics should be satisfied.

4.10 Ultrasonic wave washing standard

Frequency : 28-40kHz

Ultrasonic wave output : 15W/ £ max.

Time : 60 sec.

Washing liquid :IPA
EXHIBIT 14
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Applicant: Shintem Co., "Ltd. Transmitter Type: BFYM3047
KINSEKI,LTD

No. H1101-97041-012 5/6

5. Inspection All products are Inspected. Clause 3.5t03.7, 3.9 shall be
satisfied.Besides we guarantee the quality of Clause 3.8,
3.11,4.1t04.10.

Inspection data is not appended.

6. Package Less than 1000 :Pack
1000 or More than  :Taping (Refer to H1102-93070-012)

7. Manufacturing place

Nation of manufacturing WJapan
Factory of manufacturing :KINSEKI LIMITED CHIBA PLANT

8. Assurance term after products being delivered

Within a year [The quartz crystal unit shall be stored at a
temperature of 25+ 10°C with relative humidity of 50+10%.]

9. The minimum quantity for an order : 1000 piece

10. Contact method when specification is changed
In the case that specification shall be changed , we will decide
together after marking contact with you before the specification will

be changed.

11. Shipping inspection standard

Inspection level : ANSI/ASQC Z 1.4 an ordinart inspection
level 1T AQL 0.4%
Inspection item : Frequency , CI
Test method :HP4195A
EXHIBIT 14
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM30-T

KINSEKI,LTD

No. H1101-97041-012 6/6

CX-91F
) Magnifying drawing of
) Part A Part A(Top view)
- 6.0%0.2
14400 4 3.710.2
K557C

S 2/ \3

Magnifying drawing of Electrode

GND

HOT

CONNECTION
{TOP VIEW)

1,2+0.2

0.1+0.2—0.1
>

Finish:  Niplated/ax2pm
Terminal 2 and 4 is Au plated / 0.5umEIT
connected with the case
Marking Unit; mm
{3} Nominal frequency
2" Manufacturer's name (080T Simce
3 Lot No. | D-Vegra prece,
@ Symbol of Frequency temperature characteristics lank
4=lank A
5=LlankB
*Year

The last digit of the year of the Christian Era should be corresponded to
the Arabic figures.

*Month
The month should be corresponded to the below table.

Month | fan. | Feb. | Mar. | Apr. [ May. | Jun. } Jul. [ Aug.| Sep. | Oct. | Nov. | Dec.

Symbol [ 1 2 3 4 5 6 7 8

Ef 10 11 12
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Applicant: Shintom Co., [.td. Transmitter Type: BFYM3047

CRYSTAL UNITS SPECIFICATION

OUR SPEC No. QAO0510500

DATE : DEC 1, 1998
NIKKO DENSHI CO., LTD.
EXHIBIT 14
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.Spurious

more than 3:1

.lnsulation resistance

.Shunt capacitance

.Temperature range
Operating
Storage

.Aging

12.Mode of oscillation

14.0rive level dependance
At the drive level of 0.1,

15 .Mechanical Characleristics

Within +200klz of main response, impedance

0.5,

Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047
M PECITFLICATION OF CRYSTAL UNIT Spoc No.QA051050¢ [ Pase 173
1.5ominal  Frequency 1400 Mz
2. Holder  type TOP-B  {(Dutline Dimgnsion @ as per XD-4053}
3.Load capacitance 17.8 £ 0.1 gf
4. Frequency stablily in gperating Temp. (°C) [ Group 4 Group 5
Lemperature  range referred to +257C =35 o147 to R 42 | -16.25 to -11.7 14
O e B U VR 178t 5.23
+60 | - 8.6 to -2. OQ _— 6.92 to  0.12
+30 472t 1.0 0 - 1,08 Lo 6.40
_ . Unit:ppm
5 Frequency tolerance(at v25:20) + 8 ppm max
5. 0rive level 1.0+ 0.2 md
7.Equivalent series resistance 30.0Q max

ratio of spurious response to main response is to be

500 MQmin.at DCLOOE ISV

7.0 pF max

- 30°C to + 70°C
- 40°C to +100°C

(1) Freguency :

{2) ESR

Fundamental

|.0m4,deviations are to be
{1) Frequency :

(2) ESR

+2.0 ppm / Year

30Q max

folloes.
2.0x10°°
20% max

Test Method and Condition Judgement
15.1  Shock Free drops onto hard wooden hoard Moets Electrical Characteristics
from 1.2m height with 130 grams in individual specifications and
s weight 10times 3 each directions.  no_appearance change.
5.2 : vibration Amplitude 1.5mm,vibration Same as above.
10 to 55Hz sine wave for | minutes,
[ “each directions for 2 hours. L
15.3 ¢ Leakage Slow leak test Below 1x10 *zpa-m’/sec.
Helium leak detector. - o _ )
Gross leak fest No continuous bubble for 5 minutes.
I | Immersed inte [lourinert of 1205°c{ . -
15.4  Humidity 210+ 8 hours in atmosphers of 40+2° C Meels ; electrical Lhar1cterlstlcs
90 to 95%RH, remove drops of water, and no appearance change.
leave it at ambient for 2 hours. Insulation resistance should be
I L more 20% of initial value. |
5.5 Cold resistance | 500 hours in atmosphere of -30°C, Meots electrical characteristics
remove drops of water, and no appearance change.
] Leave it at ambient for 2 houes. -} . _ o
15.6 . lieat resistance 500 hours in atmosphere of THE27C, Same as ahove.
: leave it al ambient for 2 hours.
R e
| DATE #Wﬂﬁﬂggffingi;__ Aggilﬁﬂjgﬂz CHECKED DRAWN REVISED
00 1 Nov. 30 1995 o ‘
- gt y PN Y
P i e M labgrr| O :
— [y N
) G e R [ S ]
Mol PI\(‘ O Do N NS 00, [TDh
EXHIBIT 14
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047
SPECIFICATION OF CHYSTAL UNTT [ Spec ¥0.4A0510500 1 Page 2/3 |
N5.7  leat resistance | After touch to surface of solder bath | Meets elébl}TEEi'Eﬂi?éctéEEEETEE'__
of terminals of 350+ 10°C for 3°) scconds,wipe off. | and no appearance change.
_.shen soldecing. N o
15.8  Solderabilily Touch Lo surface of solder bath of More then 3/4 of surface is
L | 250410°C for 374 seconds. | covered by solder.
13.5  ileat cycle 500 cycles of temperature -30 and +85°C| Meets electrical Characteristics
R iml?ﬂngit SE_mei?“tmf9ﬁ_g_ﬁ9E£§: ___ .| aml no apperrance change. __
15.10 Temperature 500 cyeles of temperature -55, +20 and | Same as ahove
shock +85°C as shown below,
. | leave it at_ambient for 2thours. _ | .
i
I Mairutes ey Tlairnles
Hoewt Crels i Tamupnenra ver e naeh
16. Cleaning %o delerioraticon in electrical characteristics and marking by using organic
solvent
7. Ultrasonic-wave Fraquency © 2544, 4070 Klz
cleaning futput © 10~30 W/1
Time : BOES sec
Cleaning linuid : I1PA{Isopropyl alcohol},PINE ALPHA ST-1008
8. Soldering condition
Soidering Temperature l Time
Condition (max) i (the number of times)}
Refrow [ __260°C @ l0sec x 2
Flow | _260°C 10sec |
Soldering lron 260°C Bsec
Frequency +2.0 x 107° max
ESR +15% max or 2Q max whichever bigger
Reflow Profile
10sec max
Temp 245°C
'y 1 ~5°C/sec
200 1~5°C/sec
100 1~9*C/sec
PREHEAT
0 S0sec 200sec
TIME
TDATE ] APPROVED CHECKED CHECKED DRAWYN REVISED
00 New., 20 149 I .
o - o - | | . .: ~ -\tj
. O R » o N
L HWWW & 0o
| - o i 7 , .
[—— .. . i . ! B ~
| L J o S #_r\&{
NIREO DENST CO. LT D
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Applicant: Shintom Co., Lud. Transmitter Type: BFYM3047

[ SPECIFICATION QF CRYSTAL UNTT [ Spec No.QA0510500 | Page 373
14. Test circuil and references
5.1 Frequency and ESR ¢ Frometer
5.2 Country of manufacture : Japan
flace of manufacture : Nikko Denshi Co.,Ltd.
5.3 Net weight o 0.062/unit

20. Marking
Marked by lazer sculpture.
Leave space 0.5mm each from longer ends aml 0.3mm each from shorter ends

:  Nomtnal Frquency, For example

~-— Number of Group CHD 8 K

-~ Yynufacture Code,

.~ Date Code Mounth codefA to N,except [}

lLast digit of year
Manufacture code

Z1i.Packing

21.1 Taping specifications . as per XZ-0675

21.2 SMD packing specifications : as per XZ-0876

21.3 SMD packaging specifications . as per XZ-0677
22.Taping

22.1 Reel dimensions . as per X0-2163

22.2 Carrier tape dimensions : as per X0-2166

23. Storage
Units are to be keplL in temperature hetween -40 to +83°C,humidity below 75%,dark,and clean place.

94.These units are not under control of COCOM(Scthing to do with COCOM)
95 These units do not contain illezal materials nor legulated materials.
26.%hen useing, please pay attention to the Reliability Test Conditions and Soldering Conditions.

27 These units do no include bromine type uninflammable materials.

v

DATE ATPROVED CHECKED CHECKED ‘ DRAWN REVISED
1 !

Fa

S o i e (
S R ‘ /% [w W%/Wth Qf 10

&

NWIKKO DeENST CO., LTD
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047
5.00.2 o
i
£4 3
j(_ Vi L W ‘\ﬁ —:EEE
) [
" oi_}{ e " |
\k hY T 1 j" _m
#1 #2
- CONNECTION
- #1 : INPUT
+
c3 #2 : NC
7y $3 : QUTPUT
[
A F = H #4 : GROUND
2.4

tl

SUGGESTED PADS (TOP VIEW)

PAGE 100 OF 157

%Tolerance shall be #0.Zmz unless otherwise specified UNITS : em

APPROVED CHECKED |RESPONSIBLE DRAWN D.DATE TOP-B

’ f'u.' : ol v 9. 2. s TITLE OQOUTLINE DIMENSION
. ‘ Faus 2 'J'i"'"'c'?f - hmE . .o
s | [ofe Ltk ! K U)!ptf .
: ./ Okﬁamu&0- : ; ) BRAWING XM-40053 03

03 96. b.14 50
NTKKO DENSHI 0., LTD
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Applic

ant: Shintom Co., Lud. Transmitter Type: BFYM3047

Products iT 1
““Hm ! Semiconductor IC |77 BH4435FV |Pase

i &/ STRUCTURE vy arE/s vy s REER
/ Silicon Monolithic [ntegrated Circuit
& ./ TYPE BH4435FV

M

8 % .PRODUCT SERIES EBE%r¥—ME KAREAIC

/Crystal oscillator IC, temperature sensor is built in.
¥ . PACKAGE OUTLINES EH-! { THFRF 7T~ F ) S Figure [ ( Plastic Mold )
X.”BLOCK DIAGRAM B4 -2,/ Figure 2

fit ~FUNCTIONS
- BREREVEAEE L F—AR
7 Oscillator circuit, temperature sensor circuit are built n.
CEVEHEEE&EEB(2.7~35V)
/Wide voltage operation (2.7~-3.5V),
CEHBRAIIMA TYP Vec=3.0V).
/' Low current (1.33mA TYP Vec=30V).
- NEL 2 ir—22.550P-B8
//Small package:SSOP-B8
% 1R HB .~ Oscillator section
- 20MHz E TR GBI T,
/Crvstal oscillator deal to 20MEz.
- BREEIFAAEY(15mS TYP Vee=3.0V).
/Stertup time is short (1.3mS TYP Vee=3.0V).
- EEREEEIIN L TRE.
/It works a stability to voltage chenge.
IBE 7 o —#F Temperatre sensor section
CEEREMEOITIT AL
/A lenearity of emperature charecteristic is good.
CBEEE 5OmVIC
/ Temperature coefficent 6.0mV/C,

W E
5

A #®USE , .
CTCXO% EEHROCLE L BREE,
A TCXO, on oscillator which need temperature compensation.
ERLOER
EARRMTEETSELOLFELTEY ETH, WEACHE S TRECHEOHEEEHFICEOET,
AMEBENEEELCHERCULHE. BREOAT ZTBBRBELTHAABRARTET | COATYF
BERRLTHAGTI— SR TRELTT SN,
Ehe, HHERCHELELTESR TRE+ALRHERERTEY EHADTETRIIEEL,
EMAE —HNESTAR~OFEALTEEALTLET,
BHTRELERTIERSA, TouaoRBOBHENEEAMALLEIL
B SER~OCERERESAHRE. BNCHEEREO FTIHBELET,
EHBIEELTEYETOA ABFENSORERUERTIIEHT TR DEHT #LEOLHEEBLTEYET.
fp LEOERCEET AAR LRI XFERICEAT ZufEc o E L THEHZ—PEFORERALELA,
Application example
The application circuit is recommended for use. Make sure to confirm the adequacy of the characteristics.
When using the circuit with changes to the sxternal circuit constants, make sure to leave an adeguate margin tor external
components including static and transitionai characteriatics as well as dispersion of the IC.
Nots that ROHM cannot provide adequate contfirmation of patents.
The product deacribed in this specitication is designed to be used with ordinary electronic equipment or devices (such as
audio-visual equipment, office-automation equipment, communications devices, electrical appliances, and electronic toys).
Should you intend to use this product with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger hyman life (such as medicai instruments, trans portation squipment, aerospace
machinery, nuclear-reattor controllers, fuet controllers and other safety devices), please be sure to consult with our saies
represeniative in advance.
AOHM assumes no responsibility for the use of any circuits gescribed hersin, conveys no license under
any patent or othar right, and makes no tepresentations that the circuits are free fram patent infrnngement.
%Speciﬁcation

Cesign ‘Check ‘Approval )
! ' i Date

|Speciﬁca:inn Ne.

ROHM CO, LTD. |
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Applicant: Shintom Co., Ltd. Transmitter Type: BEYM3047

Type Page

iProducts
“uHm | Semiconductor IC | BH4435FV 278

§ {F & B, OPERATING RANGE

H B i 5 £ B B oG £
Parameter Symbol Limits Unit Caonditions
EEREEH Topr —40 ~ +85 C
Operating temperature range
St EFHERRE Vaar 27 ~ 35 v
Operating supply voltage range !

# o & A E K/ ABSOLUTE MAXIMUM RATINGS
Ta=25"C. PFEEEIZE T,/ Ta=25"C, In test circuit ©

m g8 i 5 A B & &
Parameter Symbol Limits Unit Conditions
ERAEL Voo —04~+70 v
Supply voltage
AFrEE Vaur —03~Vi: +0.3 v
Input voltage
U HTRTE Vour -3~V +03 v
Qutput voltage
AR T +10.0 mA
Qutput current
1 FEHE T 300 * mW | (7£1) (NOTEL)
Power dissipation i
&ﬁﬁ;&_ﬁ@ T —535 ~ +125 C

Storage lemperature

{(ixl) *Ta=25CLl ETHER T2 84, ICLoE3nWERHET 5,
{(NOTE1) To use at a temperature higher than Ta=25°C, derate 3.0mW per 1°C.

T 5 ¢ 4% 4 /ELECTRICAL CHARACTERISTICS
B o EED AL E D, Ta=25"C, Voo=3.0V, Unless otherwise specified, Ta=25°C, Voo=3.0V

545 85, Oscillator section

A B E BTE
)i | =] £ = Limits B % # B
Parameter Symbol | B | HBIE | BK | Unit Conditions Test
Min. | Typ. | Max, cir,
BIEHEERR lecz . 1.25 16 mA IR EEY  144MHz
/ Osillator frequency 14.4MHz 1

Oscillator working current

saag 10KQ/10pF
Load 10K 0//10pF

%yﬁﬁ }] %Hi i T ()8 135 - Ve» %Erﬁ ﬁ& 14.41\/1}'{2
Oscillator output voitage _#Osillator frequency 14.4MHz 1
#fr WK Q/10pF
Load 10K Q//10pF

SR Ly Ts - 251 - mS 2

Oscillator start up time

: !Speciﬁcan’on
i Date :

ROHM CO. LTD ‘Spec:ﬁcation Na.
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

|Products iType ‘Page
“nHm : Semiconductor IC | BH4435FV 3
+ 3t —2% ~Sensor section
: | ReE _ M=
H =] e = Limits ¥ i & & B
Parameter Symbol | B /b | #E E [ B K| Unit Conditions Test
Min. | Typ. | Max cir.
o —EER Ico -- 90 120 A 1
Sensor current
HAER 1 Vi L77 | 1790 | 131 Vv | Ta=25C 1
Gutput voltage 1
HhEE 2 Voo . 2.091 - . Y Ta=75C 1
Qutput voltage 2
HAEE 3 Ve - 1488 ¢ -- V | Ta=—25C 1
Qutput veltage 3
AR TER Ve - 0 L0 mV | E&E WKQ~o0 1
Load stabhity Lead 10K Q ~co
HEE R Ve oo 60 | — | mVAC | Ta= —H~385C 1
Temperature siope
Date 3Speciﬁcation
-Specification No.
" ROHM CO, LTD.
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Applicant:

Shintom Co.,

Led.

Transmitter Type:

BEYM3047

;F'roducts )
“n“ i Semiconductor IC

iType

BH4435FV

Fage

473

v

7oy 2 E & HAEF,/BLOCK DIAGRAM & APPLICATION CIRCUIT

iDCIUpF
1
10V RL= 10K Q410PF T %
S J7T T
LV ‘ [_ * TO A/D
T ccrl  our l  vece2 TOUTH Lo
777 LJEF ﬁJW ;ra_ JE él;mw
OSCILLATO TEIMP SENSQR
f'l'l
=
n
=]
==
FROW D/A 1 [
AN — .
f_é b .- 77 |
| ! L 3 E !
L 3 § | |
,;;i J I__1 /77£
| o o @
L_l 4{:] L
XINT OUT‘ TEST GND
):TAL‘—“'ilb‘—“‘ L II T

144I

Hz

ERERIPERTT,

£ach conatants are valus for refarence.

v BB, PIN ARRENGMENT

47F

WCLIXI0COPF R FIc LT F &L,

CL is less than 10O0PF

e
= [
=2 =
o =
M~ [

5] ] tout

(4]
—
=
o
<

TesT[ |3

-r
[am}
=
[

Specification

ROHM CO,, LTD.

Specification No.

EXHI
PAGE

BIT 14
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Applicant: Shintom Co., Ltd.

Transmitter Type: BEYM3047

Type

:Products ‘
I‘Illl"‘ | Semiconductor IC BH4435FV

NS

22 BB
TEST CIRCUIT 1 ﬂ
107 10k
- 1000P
(:}———+~—————1 (A
| ’{:}1
v oo 1 [1] 1 © T 3
| 1000P ’ — - ~ — JT 1000P | av
L gl S 2 3 = 77
- - —
i—
= 3 @9 2
> 2 — (2]
i |
i o
el
= -
{ | a7p
r+ -
MERR-2
TEST CIRCUIT 2 r___]jfgﬁ___j
107 | 10k, C%)
1000°P L

; {Specification
i Date i

' {Specification No.

ROHM CO,LTD. |
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Applicant: Shintom Co., Ltd

NS

Transmitter Type: BFYM3047

Froducts i Type
“nHm : Semiconductor IC :

BH4435FV

shFL-T i E, PACKAGE OUTLINES (mm)

¥~ 2 /Figure 2

! 3.00£0.2

T

[

_ ... 6402030
_.A.A010.20

45£0.10

|
Date |
i

Specification

ROHM CO, LTD.

Specification No.
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Applicant: Shintom Co., Ltd.

Transmitter Type: BFYM3017

i Products -Type
“n Hm 1 Semiconductor IC - BH443353FV
|
O i BF /EXPLANATION FOR TERMINAL FUNCTION
# = |®mFAB %% F % 88 RS BIZER
No. | Name Description Equivalent circuit
b
|
AN
REA ST i
Oscillator input terminal 1 . . | o
1 | XIV O i | N
DUFY—E I JAINE :
FERLET, ZS
f Connect capacitor and crystal. i
E 777
E 77
}
!
e |
|
Rl 10 F ]‘\/F
> Oscillator output terminal !
2 | XOUT @ L T
DL F LY —EERLET, i
Connect capacitor. N }
) !
. | $
FR ’ | L
Test terminal @——’\/V\r —& |
3 TEST
IO TEA T LI LT TSN,
QOpen this terminal,
T
. 'Specification
i Date |
|
i Specification No.
ROHM €O, LTD. |
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Applicant: Shintom Co., Lud.

Transmitter Type: BFYM3047

iProduc!s . Type
“u H m | Semiconductor IC :

BH4435FV

‘Page

8/ 8

GND terminal

F S |MTE & F e REEDE R
Ne. | Name Description Equivalent circuit
A by
4 |GND

TOUT

3
Temperature sensor output ternzinal
> i
|
i
i
i
O EER T
6 Ve
Power supply terminal to sensor
section
_T—
P
!
TCXOE 73t +
T ouT

TCXO output terminai

Date

‘Specification

ROHM CO, LTD.

|
ESpeciﬁcaﬁon No.
|
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Applicant: Shintom Co., “Lud. Transmitter Type: BEYM3047

HVU358

Variable Capacitance Diode for VCO

r

Features Qutline
« Low series resistance. (r,=0.4£ max)
+ High capacitance ratio. (n=2.0min at C1/C4) P
« Good linearity of C-V curve. Cathodg mark [
+ Ultra small Resin Package (URPY} is suitable for I_Ma_ﬂi_
surface mount design. Tmeey
_ 1 [ {2
Ordering Information | Qi - 1. Cathode
2. Anode

Type No. Laser Mark Package Code
HVU358 R URP
Absolute Maximum Ratings (Ta = 25°C)
ltem Symbol Value Unit
Revarse voltage Va 15 v
Junction temperature T; 125 *C
Storage lemperature Tstg -55 to +125 *C
Electrical Characteristics (Ta = 25°C)
ltem Symbol Min Typ Max Unit  Test Condition

| —_— — 10 V=15V
Reverss current R1 nA R

lr2 — — 100 VRe=15V,Ta=60°C

. Cy 190 — 21.0 V=1V, f=1MHz

Capacitance pF

Cq 8.5 —_ 10.0 VRe4V,f=1MHz
Capacitance ratio n ‘2.0 — — — Cy/Cy
Series resistance fs — — 0.40 Q V=1V, {= 470MHz
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Applicant: Shintom Co., Ltd.

Transmitter Type: BFYM3047

PAGE 110 OF 157

HVU358
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3O0LY

INTEGRATED CIRCUITS

DATA SHEET

UMA1015AM

Low-power dual frequency
synthesizer for radio
communications

Product specification 1997 Sep 03

Supersedes data of 1997 Jun 10
File under Integrated Circuits, IC17

Philips
Semiconductors

PHILIPS

@Eﬁ%
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Applicant: Shintom Co., Ltd.

Philips Semiconductors
o

Transmitter Type: BFYM3O0-7

Product specification

Low-power dual frequency synthesizer

for radio communications

UMA1015AM

FEATURES
Twao fully programmable RF dividers up 10 1.1 GHz

Fully programmagie reference divider up to 35 MHz

2:1or1 1 ratio of selectable reference frequencies

»

Fast three-ling serial bus interface

Adjustable phase comparater gain

Programmable out-of-lock indication for both icops
« On-chip voltage doubler

Low current consumption from 3 V supply

Separate power-down mode for each synthesizer

»

Up to 4 open-drain output porls

Crystal input frequency signal inverted and butfered
ocutput on separate pin.

APPLICATIONS

« Cordless telephone
« Hand-hald mobile radio.

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The UMA1015AM is a low-power dual frequancy
synthasizer for radio communications which cperates in
the 50 10 1100 MHz frequency range. Each synthesizer
consists of a tully programmable main divider, a phase and
frequency detector and a charge pump. There is a fully
programmable reference divider common tc both
synthesizers which operates up to 3% MHz.

The device is programmed via a 3-wire serial bus which
operates up to 10 MHz. The charge pump currents {gains)
are fixed by an external resistance at pin 20 {lsgr).

The BICMOS device Is designed to operate from 2.7 V

(3 NiCd cells) 1o 5.5 V at low current. Digital supplies Voo
and Vpge Must be at the same potential. The charge pump
supply (Vo) can be provided by an external source or
on-chip voltage doubler. Ve must be egual to or higher
than Vppy.

Each synthesizer can be powered-down independently via
the serial bus to save current. It is also possible to
power-down the device via the HPD input (pin 5).

SYMBOL PARAMETER CONDITIONS MiN. TYP. MAX. | UNIT
Voot Yooz digital supply voltage Voor = Vooe 2.7 - 55 v
Veo charge pump supply voltage | external supply; doubler 2.7 - 8.0 \

disabled; Voo =2 Voo
Vecvd charge pump supply from doubter enabled - 2Vpp ~ 0.6 | 6.0 \
voltage doubter
Iooy + lppz + lec | operating supply current both synthesizers ON; doubler |- 8.7 - mA
disabled; Veps = Vppe =3V
loopa + lecpd total current in power-down | doubler disabled; - 3 - pA
mode Vopi = Voo =3V
logpd current in power-down mode | doubler enabled; - 0.28 - mA
trom supply Vpp; and Voo | Voo1 = Vope =3 V
fre RF input tfrequency for each 50 - 1100 | MHz
synthesizer
TAUN crystat input frequency 3 - 35 MHz
focteing minimum phase comparator - 10 - kHz
frequency
foc(man) maximum phase - 750 - kHz
comparator frequency
Tamb operating ambient -30 |- +85 |[°C
| temperature !
1997 Sep 03
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Applicant: Shintom Co., Lrtd.

Philips Semiconductors

Transmitter Type:

BFYM3047

Product specification

Low-power dual frequency synthesizer
for radio communications

UMA1015AM

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
UMA1015AM SSOP20 | plastic shrink small cutline package; 20 leads; body width 4.4 mm 50T266-1
BLOCK DIAGRAM
Nandbook, kAl pagewt Voot Yooz DGND AGND ISET Veo
' ] ] | |
|a {m ‘7 ‘16 20 18
ck—2
4-BIT SHIFT —
17-B1T SHIFT REGISTER b:‘\
L REGISTER 1
Jr % B ¥ PUMP VOLTAGE
I S1AS DOUBLER
, 4—~—i_ CONTROL LATCH }f
= ! ADDRESS .
£ 1 ¥DB enabls
NI
power QOL curremt  port
i down seiect ratio s
r LATCH G
RFA 9 I V MAIN DIVIDER - D;l’f.fog a 2 — CPA
\ TOOL A ! AFA/GL
;
s ¥ LOCK phass
HPD —— SYNTHESIZER A DETECTOR |+ emor
10 TOOL A
tTaLO 7| LATGH
8 ‘ _______ To —| | ] Lo N pwooL
fxTALIN D& HEFERENCE GMDE;} v lo—| - [—v— SELECT 1
SR, TOOL B
UMA1015AM t |OO'“
l ‘ SYNTHESIZER B LOCK
i DETECTOR
\ L—-— LATCH
N (L v{ T m oo prase
’ TOOL B RFE/64 —
MGGIZT
! Fig.1 Block diagram.
1997 Sep 03 3
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Applicant: Shintom Co., Ltd.

Philips Semiconducters

Transmitter Type: BFYM3047

Product specification

Low-power dual frequency syntnesizer

for radio communications UMATO1SAM

PINNING

SYMBOL | PIN DESCRIPTION ]

P1 1 | output Port 1

P2 2 |output Pert 2

CPA 3 | charge pump output synthesizer A

Vom 4 | digital supply volage 1

HPD 5 | hardware power-down handbook MEe® oy [T L 78] tseT
(input LOW = power-down) P2 [Z 78] Pacot

RFA 6§ | RF input synthesizer A

DGND 7 Tdigital ground cra (2] 18] vee

fxeraLin B8 | common crystal frequancy input from voo1 [4] [17) ce
TCXO HPC 5 | [16] AGND

P3 9 |output Port 3 rra (6 | UMATO1SAM [15) RFE

fxraLo 10 | open-drain cutput of fxra_ Signal DEND E E Vooa

CLK 11 | programming bus clock input _

DATA 12 | programming bus data input beraun (2] he] €

E 13 | programming bus enable input Pa [8] 12] 0ATA
{active LOW) IxTaLo [19] 1] CLK

Vooz 14 | digital supply voltage 2 MGGEZZ

RFB 15 | AF input synthesizer B

AGND 16 | analog ground to charge pumps

CFB 17 | charge pump oulput synthesizer B

Vee 18 |analog supply to charge pump,
external or voftage doubler cutput

PO/OCL 19 | Port cutput 0/out-of-lock output

lseT 20 | regulator pin to set charge pump Fig.2 Pin contiguration.
currents

FUNCTIONAL DESCRIPTION
Main dividers

Each synthesizer has a fully programmable 17-bit main
divider. The BF input drives a pre-ampliflier to provide the
clock to the first divider bit. The pre-amplifier has a high
input impedance, dominated by pin and pad capacitance.
The circuit operates with signai levels from below

50 mV (AMS} up te 250 mV {RMS), and at frequencies up
to 1.1 GHz. The high frequency secticns of the divicer are
implemented using bipolar transistors, white the slower
section uses CMOS technelogy. The range of division
ratios is 51210 131071

Reference divider

There is a common fully programmable 12-bit referance
divider for the two syntnesizers. The input fxraun drives a
pre-amplifier to provide the clock input for the referance

1997 Sep 03

divider. This clock signal is also inverted and output on pin
fxraLo (open drain). A crystal connected between fxTALN
and fyra o with suitable feedback compenents can be
used to make an oscillator. An extra divide-by-2 block
allows a reference comparison frequency for

synthesizer B to be half the frequency ot synthesizer A.
This feature is selectable using the program bit SR, If the
programmed reference divider ratio is R then the ratio for
each synthesizer is as given in Table 1.

The range for the division ratio R is 8 to 4095. Opposite
edges of the divider cutput are used to drive the phase
detectors to ensure that active edges arrive at the phase
detectors of each synthesizer at different times. This
minimizes the potential for interference between the
charge pumps of each loop. The reference divider consists
of CMOS devices operating beyond 35 MHz.
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Applicant: Shintom Co., Ltd.

Philips Semiconductars

Transmitter Type: BFYM3047

Product spacification

Low-power dual frequency synthesizer
for radio communications

UMA1015AM

Table 1 Synthaesizer ratio of reference divider
SR SYNTHESIZER A SYNTHESIZER B
0 R R
1 R | 2R _]

Phase comparators

For each synthesizer, the outputs of the main and
refarence dividers drive a phase comparator where a
charge pump produces phase error current puisas for
intagration in an extarnal loop fiiter. The charga pump
current is set by an external resistance Rger &t pin lseT.
whare a temperature-independent voltage ¢l 1.1 V is
generated. Rgey should be between 12 and 60 Q.

The charge pump current, Ige, ¢an be programmed to be
gither (12 X Igg7} o (24 x Igpr) with a maximum of 2.3 mA.
The dead zone, caused by finite switching of current
pulses, is cancelled by an intemal delay in the phase
datactor thus giving improved linearity. The charge pump
has a separate supply, Yee, which helps to reduce the
intarference on the charge pump output from other parts ot
the circuit. Vg can be higher than Vpp, if @ wider range on
the VCO input Is required. Ve must not be fess than Voot

Valtage doubler

If required, there is a voltage doubler on-chip to su pply the
charge pumps at a higher level than the nominal avaiiable
supply. The doubler operates from the digital supply Vpp1.
and is intarnally limited 1o @ maximum output o1 6 V.

An external capacitor is raquired on pin Ve for smoothing,
the capacitor required to develop the extra voltage is
integrated on-chip. To minimize the noise being intraduced
to the charge pump output from the voltage doubler, the
doubler clack is suppressad [provided both logps are
in-lock) forthe shert time that the charge pumps are active.
The doubler clock {(RF/64) is darived from whichever main
divider is operating (synthesizer A has priority). While noth
synthesizers are powered down (and the doubler is
enabled), the doubler clock is supplied by a low-current
internal oscillator, The doubler can be disabled by
programming the bit VDON to logic 0, in order to allow an
external charge pump supply to be used.

Out-of-iock indication/output ports

There is a common lock detector en-chip for the
synthesizers. The lock condition of each, or both loops, is
output via an open-drain transistor which drives

pin PO/COL, (when out-of-lock, the transistor Is turned on
and therefore the output is forced LOW). The lock
condition output is software selectable (see Table 4).

1997 Sep 03 5

An out-of-lock condition is flagged when the phase etror is
greater than Tpg. which is approximately 30 ns.

Tha out-oi-lock flag is only released after the first reference
cycle whars the phase error is less than TooL-

The out-of-lock function can be disabled, via the serial bus,
and the pin PQ/OOL can be used as a port outpul. Three
other port outputs P1, P2 and P3 {open-drain transistors)
are also available.

Serial programming bus

A simple 3-line unidirectional serial bus is used 1o program
the circuit. The 3 lines are DATA, CLK and E (snable).
The data sent to the device Is loaded in bursts framed

oy E. Programming clock edges are ignored until E goes
active LOW. The programmed Information is loaded into
the addressed latch whan E retums inactive (HIGH). This
is allowed when CLK is in either state without causing any
consequences o the fegister data. Only the last 21 bits
sarially clocked into the device are retained within the
programming registar. Additional leading bits are ignored,
and no check Is made on the number of clock pulses.
The fully static CMOS design uses virually no currant
whnen the bus is inactive. It can always capture new
programming data even during power-down of both
synthesizars.

Howaver when either synthesizer A or synthesizer 8 or
both are powarsed-on, the presence of a TCXO signal is
required at pin 8 (fyraLn) for correct programming.

Data format

Data is enterad with the most significant bit first.

The leading bits make up the data tield, while the trailing
four bits are an address figld. The address bits are
decoded on the fising edgs of E. This preduces an internal
load pulse to store the data In the acdressed latch.

To ensure that data is correctly loaded on first power-up,
E should be held LOW and only taken HIGH after having
programmed an appropriate register. To avoid erroneous
divider ratios, the pulse is inhibited during the period when
data is read by the frequency dividers. This condition is
guaranteed by respecting a minimum E pulse width after
data transfer. The data format and register bit allocations
are shown in Table 2.
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

Philips Semiconducters Product specitication

Low-power dual frequency synthesizer

. L UMA1015AM
for radio communications

Table 5 Charge pump current ratic The synthesizers are powered up when botn hardware
- and softwars Power-down signals are at logic 1. When
CRA/CRB CURRENT AT PUMP only one synthesizer is powerad down, the functions
o] lep = 12 x lger common to bath wili be maintained (independent cf the
state of SPBF}). Whan both synthesizers are powered
down, the T,y buffer can be maintained in an active state
by setting sPBF to logic 1. This will allow any system clock
derived from the fxra o buffered output to remain on in
SR SYNTHESIZER A SYNTHESIZER B power-down. Note that sPBF Is indepandent of the state of
0 R A HPD. When both syntnesizers are switched off, the
voltage doubler (if enabled) will remain active drawing a
A 2R reduced cutrant. An intarnal oscillator will drive the doubler
in this situation. If both synthasizers have been in a
Power-down modes power-dawn condttion, then when one or both
synthesizars are reactivated, the reference and main
dividers restart in such a way as to avoid large random
phase errors at the phase comparator.

1 tcp=24)(|sg|'

Table 6 Refarence division ratio

The device can be powered down either via pin HPD
(activa LOW = powear-down) of via the serial bus
(bits sPDA and sPDB, logic 0 = power-down).

LIMITING VALUES
In accordance with the Absclute Maximum Rating System (IEC 134).

SYMBOL PARAMETER MIN. MAX, UNIT
Voo, Vopz | DC range of digital power suppty voltage with respect to DGND -0.3 +6.0 v
Vee DC charge pump supply voltage with respect to AGND -0.3 +6.0 vV
AVec-oo difterence in voltage between Vg and Vppy. Yooz -0.3 +6.0 vV
Vn DC voltage at pins 1, 2, 5, 6, 8 to 15, 19 ang 20 with respect o OGND | -0.3 Vopt + 0.3 |V
Vi, 17 DC voltage at pins 3 and 17 with respect to AGND -0.3 Vee+03 |V
AVanp diffarence in voltags between AGND and DGND (these pins should be | -0.3 +0.3 vV

connected together)
Taig storage temperature -55 +125 *C
LT,M operating ambient temperature -30 +85 °C
HANDLING

Inputs and outpuls are protected against electrostatic discharge in normal handling. However, to be totally safe, itis
desirable 10 take normal precautions appropriate to handfing MOS devices.

1697 Sep 03 7
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

Philips Semiconductors Product specification

Low-power dual frequency synthesizer

. o UMA1015AM
for radio communications
CHARACTERISTICS
Voot = Vope = 2710 5.5V, Vog = 2.7 10 6.0 Vi Ty = 25 °Cl unless otherwise specified.
SYMBOL | PARAMETER CONDITIONS [ | Tve MAX. |UNIT
Supplies; (Voo1, Yooz and Veg) voltage doubler disabled, external supply on Vee
Vooi- Vonoe | digital supply voltage Vop1 = Yooz 2.7 - 5.5 v
loos + ooz | total digital supply current | fqa = 12.8 MHZ; - B.7 - mA
from Vgpy and Vppa both synthesizers on;
Vpp1 = Vppz =3 V¥
fyeraL = 12.8 MHz; - - 12.8 mA
both synthesizers on;
Vopr =Vppe =55V
Ipcpdar total digital supply current | fyra = 12.8 MHz; one - 5.0 - mA
loopas from Vppy and Vppz with | synthesizer powered down;
one synthesizerin Vioor = Vppz =3 V
power-down mode fxrar = 12.8 MHz; one - - 7.5 mA
synthesizer powered down;
Voor = Vppe =55V
{pDestan digital supply current from | fyqaL = 12.8 MHZ; Vpupp =0V, | = 0.5 - mA
Vop: with both sPBF = 1; Vppy = Vopz = 3 V
synthesizers powered fxrar = 12.8 MHZ; Vypp =0V, [~ - 1.15 mA
down and crystal butfer 00 | sPBF = 1; Vg = Vppe = 5.3 V
loopd digital supply currentin both synthesizers powered - - 69 WA
power-down mode down; Vpypg =0 V; sPEF =0
Vee charge pump supply Vee 2 Voo 2.7 - 6.0 v
voltage
lee charge pump supply both synthesizers cn and in - - 25 uA
current lock; fref = 12.5 kHz
lecpa charge pump supply both synthesizers powered - - 25 HA
current in power-down down
maode
Voitage doubler enabled
oo total digital supply current | fyqa = 12.8 MHz; both - g.2 12 mA
from Vgpy and Vg synthesizers on and in lock;
VDD1 =3V, .pr = 900 MHz
Ibogd total digital supply current | both synthesizers powered - 0.25 0.4 mA
in power-down mode from | down; Vpp1 =3 Vi Vpp =0V,
VDDl and VDDZ sPBF = 0
Veeova charge pump supply DC current drawn from 4.2 2Vpp1 - 0.6 | 6.0 v
voltage Ve = 50 A, fre > 100 MHz
1997 Sep 03 8
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Applicant: Shintom Co., Lrtd. Transmitter Type: BFYM3O047

Philips Semicenductors Praduct specification

Low-power dual frequency synthesizer

. L UMA1015AM
for radio communications
SYMBOL | PARAMETER | CONDITIONS [ MIN. | TYR. | MAX | uniT
RF main divider input; RFA and RFB
fre RF input frequency { 50 - 1100 MHz
Var(rmrs) AF input signal voltage A, =500, 50 - 250 mV
{RMS value: AC coupled) !fgr = 40010 1100 MHz
Re =50 ; far = B0 1o 400 MHz | 150 - 400 mv
Rs =50 far = 50to 80 MHZ | 225 - 400 mV
Z input impedance far = 1 GHz; indicative, not - 300 - Q
i {real part) tested
C input capacitance i indicative, not tested - 1 - pF
Rom principle main divider ratio | 512 - 131071
Reference divider input; Txraun
faraLin [ reference input frequency 3 - 35 MHz
| from crystal
VxraLingms) | Sinusoidal input voltage 100 - 500 my
(RMS value)
Z input impedance fxraun = 12.8 MHz; indicative, |- 10 - kQ
{real part) not tested
(o) linput capacitance indicative, not tested - ] - pF
Rra | reference divider ratic | 8 - 4095
Charge pump current setting resistor input; lser
Vaer veltage output on lger Rser = 12 to 8Q k&) ‘ - ] 1.1 - \'s
Charge pump outputs; CPA and CPB
. charge pump sink or Rser = 15k 1.3 1.75 2.3 mA
source current CRA/CRB = logic 1.
‘cp = lggT % 24;
V:p =0.4Vio VCC -05V
ngr =15 k(1 0.7 0.9 1.2 mA
CHA/CRB = legic 0;
lep = lsgT % 12
ch =0.4Vto Vcc -05V
I charge pump off leakage Vg, =04 VioVee - 05V -5 1 +5 nA
current ;
Logic input signal tevels; DATA, CLK, E and HPD
ViH HiGH level input voltage | at logic 1 0.7Vpp1 | — Vppr +0.3 |V
'm LOW level input voltage at logic 0 -0.3 - 0.3Vppy 3
loas input bias currents at logic 1 or logic O -5 - +5 RA
Cy input capacitance i indicative, not tested - 1 - pF
Port cutputs/Out-of-lock; POFOOL, P1, P2, P3 and fxraLo - open drain outputs
VoL | LOW level output voltage | fame < 0.4 MA [— I— \ 0.4 “ WV

1997 Sep 03 g
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

Fhilips Semiconductors Product specification

Low- nesi
ow pgwerdual fr.equ'ency synthesizer UMA1015AM
for radio communications

SERIAL TIMING CHARACTERISTICS
Yooy = 3 Vi Tams = 25 °C; unless otherwise specified.

SYMBOL PARAMETER [ MIN. ! TYP. ‘ MAX. | UNIT
Serial programming clock; CLK

t. 4 input rise and fall timeas - 10 40 ns
Tev ciock period 100 - - ns
Enable programming; E

tsTART delay to rising clock edge [ 40 - - ns
tznp gelay from last falling clock edge -20 - - ns
tw minimum inactive pulse width 4000 - - ns
tsuE enable set-up time 1o next clock edge 20 - - ns
Register serlal input data; DATA

5u:0AT input data to clock set-up time L 20 - - ns
o DAT input data to clock hold time 120 - - ns
-

rancrook ki pagava END -

ISULDAT 'HD:DAT i ! z
- —-— ! , :lSUjE

ey _ A \

i
e

4| ISTART ™7 MGEA

Fig.3 Serial bus timing diagram.
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Applicant: Shintom Co., Ltd. Transmitter Type: BEYM3047

Phiiips Semiconductors Product specification

Low-power dual frequency synthesizer

. L UMA1015AM
for radio communications

TYPICAL PERFORMANCE CHARACTERISTICS
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Fig.4 Typical lpp as a function of Vpp with both syninesizers on and voltage doubler disabled.
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Fig.5 Typical charge pump current as & function of CPA voltage with Tapp = 25 °C.
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Applicant: Shintom Co., Lud.

Philips Semiconductors

Transmitter Type: BFYM3047

Preduct specification

Low-power dual frequency synthesizer

. . UMAT015AM
for radio communications
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Fig.6 Typical charge pump 3-state current as a function of CPA veltage.
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Fig.7 Typical ceystal input sensitivity as a tunction of input frequency with Tymp = 25 °C.
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Applicant: Shintem Co., Ltd. Transmitter Type: BFYM3047

Philips Semiconductors Product specitication

Low-power dual frequency synthesizer
for radio communications

UMA1015AM

Tt T

7T

guaranteed

il

-

el |

L.

(2) Tame = +25°C.

30

335

fxTALIN {MHz)

(3) Tamn = +B0°C.

Fig.o Typical RF input sensitivity as a

function of input frequency with Tams = 25 4C.

firaun Externally termnated by 50 Q1 load; AC-coupled. {1} Tame=-35°C.
Fig.8 Typical crystal input sensitivity as a function of input frequency with Vgp = 5.5 V,
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Applicant: Shintom Co., Ltd.

Philins Semiconducters

Transmitter Type: BFYM3047

Product specification

Low-power dual frequency synthesizer

for radio communications
|
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Fig.10 Typica! 8F input sensitivity as a function of input frequency with Vg = 5.5 V.
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Applicant: Shintom Co., Lrtd. Transmitter Type: BFYM3047

Philips Semiconductars Product specification

Low—pgwer dual fr.equlency synthesizer UMA1015AM
for radio communications

ABnGIOOK, Rt pagawicm

(1) Real part: 500 ); imaginary part: 1.4 pF;at 1.2 GHz,
(2) Rea!part: BOO (2, maginary part 1.1 pF; at 1.0 GHz. {3} Real part 830 & imaginary part: 0.9 pF; at B00 MHz,

Fig.12 Typical RF input admittance (IC powerad on).

hargbook, L pagewscm

MGKTIE

(1) Feal part: 7.8 43 imagnary pat (.9 pF; al 3 MHz. {2) Aea’pat 5.8 xil wmagrary 2at 1.0 pF; at 35 MHz.

Fig.13 Typical crystal input admittance {IC powered on).
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

Product specification

Philips Semiconductors

Low- .
ow pgwerdual frfequ.ency synthesizer UMA1015AM
for radio communications

APPLICATION INFORMATION

nandbook, fulf pagawam l——‘ modulated avdio
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Fig.14 Typical application tlock diagram.

_

1997 Sep 03

16

EXHIBIT 14
PAGE 126 OF 157



BFYM3047
Product specification
UMA1015AM

Transmitter Type:

Ltd.

Shintom Co.,

Low-power dual frequency synthesizer

for radio communications

Philips Semiconductors
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Applicant: Shintom Co., Ltd Transmitter Type: BEYM3047

Philips Semiconductors Preduct specification

Low-power dual frequency synthesizer

. L UMA1015AM
for radio communications
PACKAGE OUTLINE
SSOP20: plastic shrink small outline package; 20 leads; body width 4.4 mm S0T266-1
o) : - E b A -

: ! : _/!A‘T//'

-2

ARAAARAARD

n
o
——

pin 1 ndex |
-

©]

| = Ly |-

T, [

Cdetal X,

-—— W EJ
[e] o

a 25 5mm
sca'e
DIMENSIONS {mm are the original dimensions}
LA 1 i pll u i ! S|
UNIT\max_‘A1!A2iA3ibplc%D”‘E”;e‘Hg L L | O v w!yEZ()‘ﬂl
015 14} ipar 020! BB 45 5.5 | o5 : 065 {048 | 10° |
mmo, 35 T s 025 a0 a1s es ;43 (0% 62 | 10 q45 ass 02 013 8 toqg| g |
Note
1, Prastc or metal protrusions of §.20 mm maximum per side are rot included.
OUTLINE | REFERENCES ) ___ EUROPEAN
VERSION ; ; - - ©— pmoJecTion | |SSUEDATE

IEC

sﬁTzssq ) 7 ‘ L 7 B G@ 850225

JEDEC EIAl

1997 Sep 03 18

EXHIBIT 14
PAGE 128 OF 157



Applicant: Shintom Co., Ltd

Phitips Semiconductors

Transmitter Type: BFYM3047

Product specification

Low-power dual frequency synthesizer

for radioc communications

UMA1015AM

SOLDERING

introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hele and surface mounted components are mixed
on one printed-circuit board. However, wave soldering is
not always suitable for surface meunted ICs, or for
printed-circuits with high population densities. In these
situations reflow scldering is often used.

This text gives a very briefinsightto a complex technclogy.
A more in-depth account of scldering ICs can be found in

our 4C Package Databook”(order code 9298 652 80011).

Reflow soldering

Reflow soldering techniques are suitable for all SSOP
packages.

Reflow soldering requires solder paste {a suspension of
fine sclder particles, flux and binding agent; to be applied
to the printed-circuit board by screen printing. stencilling or
pressure-syringe dispensing before package placement.

Several techniques exist for reflowing; for example,
thermal conduction by heatad belt. Dwell times vary
between 50 and 300 seconds depending on heating
method. Typical reflow temperatures range from
215 t0 250 °C.

Preheating is necessary 10 dry the paste and evaporate
the binding agent. Preneating duration: 45 minutes at
45 °C.

Wave soldering

Wave soldering is not recommended for SS0OP packages.
This is because of the likelihcod of solder bridging due to
closely-spaced leads and the possibility of incomplete
solder penetration in multi-lead devices.

1997 Sep 03
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If wave soldering cannot be avoided, the following
conditions must be observed:

« A double-wave (a turbulent wave with high upwarg
pressure followed by a smooth laminar wave)
soldering technlque should be used.

« The longitudinal axis of the package footprint must
be parallel to the solder flow and must incorporate
solder thieves at the downstream end.

Even with these conditions, only consider wave
soldering SSOF packages that have a body width of
4.4 mm, that is SSOP16 (SOT369-1) or

SSOP20 (SOT266-1).

During placement and before soldering, the package must
be fixed with & droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 *C within

& saconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in mast applications.

Repairing soldered joints

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V) applied to the flat part of the lead. Contact
time must be imited to 10 seconds at up to 300 °C. When
using a dedicated tool, all other leads can be soldered in
one cperation within 2 to 5 seconds Detween

270 and 320 °C.
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Applicant: Shintom Co., [.rd. Transmitter Type: BFYM3047

Philips Semiconductors Product specification

Low-power dual frequency synthesizer

. L UMA1015AM
for radio communications
DEFINITIONS
Data sheet status
Objective specification This data shest contains target or goal specifications for product development.
Praliminary specification This data sheet contains preliminary data; supplementary dala may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
meare of the limiting values may cause permanent damage 10 the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not impliec. Exposure to limiting values for extended periods may affect device reliability.

Application information
Where application information is given, it is advisory and does not form part of the specification. _J

LIFE SUPPCRT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems whare malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agres to tully indemnify Philips for any damages resulting from such
improper use of sale,
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Applicant: Shintom Co., “Ltd. Transmitter Type: BFYM3047

2

PO CORPORATLON SEET 2 o

Toxvrao, Japasn

TITLE SPEC. NUMBER AL 14186 Rev.(

1. Application

This specification applies to the VCO IL10B for SHINTOM €0., LTD.

o

Name of product

FDK Corporation part number is [L108

3. Dimensions and marking

Dimensions and marking are shown in Fig. L.

4 . Appearance

VCD shall have no distortion, crack, stain and so on which will disfigure its appearance.

. Absclute maximum rating ( Ta=25°C )

5
No. [tem Condition Rating Unit
i Supply voltage -0.3 ~ 5.0
2 Control voltage -0.3 ~ 2.0 !
3 [ Operating temperature range ~30 ~ +70 .
4 | Storage temperature range -0 ~ +83 ¢
3 Operating humidity range Dew must not fall. 85 Max
6 | Storage humidity range Dew must not fall. 95 MA¥ R
6. Promoted operating condition
No. [tem E Condition Rating Unit ‘
i }Supply voltage 3.3 = 0. 16 v ‘
2 | Control veoltage 1.0 ~ 2.8 ‘
EXHIBIT 14 -
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Applicant: Shintom Co., “Ltd.

rbok

TITLE

CORPORATION

Transmitter Type: BFYM3047

Towyo Jaspaaz

SPEC.

NLMBER

AL1418686

SHEET 3 OF 9
Rev.(O 1

7. Electrical characteristics( Yece=3.3V, Ve=1.9V, Ta=+25"C unless

otherwise specified )

No. [tem Condition Rating Inspection
1 Oscillating frequency Vee=3. 3V |, Ve=1. 0V = 824.0 MHz 100 %
inspection
Vee=3, 3V |, Ye=2.8Y Z 849.0 MHz
7 | Control voltage sensitivity Note 1 20.0~28. OMHz/V
3 | Power output 20Q -3.0=3. 0dBm
4 | Supply current < 8.0 md
5 | SN fn=1kHz, Dev.=:3kHz, B¥=30~13kHz | = 36 dB
¥ithout vibration
6 | Pushing figure Vee=3.3 = 0.6 Y +0. 5MHz
- Sampling
7 | Frequency stability for temp. =30 ~ +70C 3. 0MHz inspection
8 | Pulling figure VSWR=2.0 at all phases | £ 1.5MHz
9 C N A f= 60kHz, BW=30kHz = 70 dBc
10 | Spurious characteristic till third harmonic = 15 dBc
11 | Audio modulation sensitivity fm=1kHz, [¥p-p 102 kHz/Vp~p
12 | Audio modulation sensitivity 824.0 ~ 849, OMHz +10%
deviation

Note 1) Conr. volt. sensitivity=(F(2.8)-€(1.0})/(2.8-1.0):[F(¥¢):0scillating frequency at Vc]
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Applicant: Shintom Co., "Ltd.

FOE CORPORYT IO

Tawya, Japan

Transmitter Type:

BEYM30-17

SHEET 4 OF 9

TITLE SPEC. NUMBER AL14186 Rev.O1
8. Reliability
Reliability assurance tests are shown below.
; Group Test item E n Test condition Measurement
t ) .
i I Temperature cycle 11 -30°C & RT & +100C Electrical
(30min)  (10min)} (30zin} characteristic
A0cy
Vibration 5 10 ~ 300Hz, 2G, loct/min Electrical
X,Y,Z Direction, each 1 Hr characteristic
II <
Constant acceleration 3 50006, { min, Y Direction Electrical
} characteristic
n
AV
Natural drop 5 On board 75 cm, each ! time | Electrical
{X,Y,Z Direction) characteristic
il High temperature storage 11 +100 'C, storage, 96 Hrs Electrical
characteristic
IV High temperature bias 22 + 85 'C, bias, 96 Hrs Electrical
characteristic
Appearance
V High temperature and 22 + 83 C, 8 %, bias, 96 Hrs | Electrical
high humidity bias characteristic
Appearance
VI Low temperature storage 11 - 30 'C, storage, 96 Hrs Electrical
characteristic
Resistance to solvents [PA Electrical
Vi 5} Itimes Dipping, 30sec each characteristic
Appearance

9. Product warranty

The VGO is guaranteed by the manufacturer FDK for a period of 12 months from the date of
customer s purchase. However our guarantee does not cover damage cased by misuse or

mishandling by the customer.

1 O. Inspection report

[nspection report shall be attached to the First lot only.
The following items will he included in our inspection report.

Part product.

Lot number.

Test guantity,
Summary of result.
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Applicant: Shintom Co., "Ltd. Transmitter Type: BEYM30OL7

FOE OCORPORITION SHEET 5 OF 8

Tokya Janan

TITLE SPEC. NMBER AL 14186 Rev.0O1

1 1. Packaging

YCO is delivered in the embossed carrier tape for automatic mounting.
{cf. BQLOOOB).Customer code, Part No.,Quantity and Lot No. are indicated by label or
princing on reel, dampproof bag, inrer carton and outer carton.

FDK PRODUCT [L108

CHECK DATE Jun. 7, 1997

LOT No. Q' TY

000171000
T. SATO

[Taping]
- Tape break force : MIN. 10N
* Top cover tape strength : MIN. ION
- Top cover tape peel force : 0.1~0.7TN,at a peel speed of 300mm/min.
- Angle between the cover tape and the direction of during peel off : 150~180°

TWeight]
0. 38g MAX. /pe.

1 2. Production lecation/ Manufacturing plant
1). Production location : Japan

2). Manufacturing plant @ Iwaki Electronics Co., Ltd

1 3. Change specification.

Whenever change or updating of the requirements in this specification is dcemed necessary,
decision of consent shall be made by FDK, sales agent and user.
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047

FOE OCORPORATION SHEET 6 OF 9

Takya. japan

TITLE SPEC. NUMBER AL 14186 Rev.QO1

1 4. Outline

— s oy — Marking
1“-——~E$ K J i, Manufacturer brand
2. Product number
2-——__.\________9 | 3. Production lot number
5 I L i_ O 8 c §.0 Max 4. Index dot
0 B 3
4 “‘*Te. ® 1001 é*“;““"'_
T T N
e 0. M
[ L2 |
— i ' L 2.5 Ma% . r X
{ I i i \ Ay [ I [ ]
[ 1,5% <
i
12 5.4 1.2
.

Termination 6/4 solder plating

1.0
{ 2 3
?r\[ j——r_j 1 ; Jz_
! = 7
j ] — Ve
! 2 —— GND
: 3 —— Vce
> f— 5.0 4 — OLT
i a7 ——— G\D
| 6§ —— Audio Modulation
‘ L 1] 1
N i e T . —
5 5 1
1.0
Bottom View
Fig. !
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3017

DK OCORPORATION .. SUEET T O S

TITLE SPEC. SUMBER AL 14186 Rev. O

1 5. Recommendable mounting condition for YCO

1}. Recommendable material of PCB : FR—4

2Y. Recommendable pattern of PCB

1.3

O LT ot -

QE ﬂ_kﬁ

|
g—3.3x2=5.th

|

3. Mask to print solder

Thickness of metal mask : 1 530 um

Figure of opening part

.;,

0 [ | ot

wan

The center of opening part of mask must fit to the pattern of PCB.
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g Applicant: Shintom Co., “Ltd. Transmitter Type: BFYM3047

FOE CORPORATION .. ... SHEET 8 OF g

TITLE SPEC. NUMBER AL 14186 Rev.01

1 6. Recommendable sclder material

1). Solder paste is designed to use fine—line screen printing.

2}. Compositien Sn :63%wt Pbh :37%wt
3). Flux Content of flux :G%
Content of chlorine in flux is less then 0.2%.
4). Particle size of solder 10 ~ 33 pa
5). V¥iscosity of solder paste I, 8OO Poise

For exampie ; 0Z-83-177F(8)-30-% (Senju Metal Industry Co., ltd)

1 7. Recommendable temperature profile of reflow soldering

Peak tzamperature 235°C

tljarn]cjadmal

Pre~hzating Hzating

0

20 to Sdsec 20 to 43sac

1) 30sec. is needed for the profile te reach 150°C.
2) Pre~heating time (30 to 170°C, must be kept at 20 to 90sec.

2) Heating time, more than 200°C, must be kept at 20 to 45sec., and peak
temperature must he 235°C. (Fusion time of solder more than 230 C, must be kept

under 19 sec.)

Caution : Please don t vibrate VCO during reflow soldering process.

. Please don’ t pass ¥CO at upside down into reflow soldering process.

: Reflow soldering process @ Maximum twaice.
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Applicant: Shintom Co., "Lud. Transmitter Type: BFYM3047

FOE CORPORATION SIEET 9 0F

TITLE SPEC. NIMBER AL 141886 Rev.O1

1 8. Circuit

Ci c2 T .
Ve ) 6
@—J—! | | + C / T
o
- f— \ GND
§ R3 . '
L cs R4 |
i -
Frz ; 77777 7777 77777 777
k2 l
B i

Audio !
Modulation i ;
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Applicant:

Shintom Co., Ltd. Transmitter Type: BFYM3047 ,
SPECIFICATION OF VCO FOR AMPS
CUSTOMER P/N
ALPS P/N URAA8-D22A
SAMPLE P/N URAABXDZ22A
1. PURPOSE AND SCOPE p2
2. STANDARD OPERATING CONDITIONS P2
3. GENERAL MECHANICAL CHARACTERISTICS P2z, 3
A.GENERAL ELECTRICAL CHARACTERISTICS P3,4
5. GENERAL RELIABILITY TEST P4,5,6
6. MEASUREMENT METHOD P7,8,9
7. MARKING METHOD P9
8. ASSEMBLY DRAWING P10
9. TAPING METHOD P11,12,13
10. SOLDERING CONDITIONS Pi4
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TITLE  ppODUCT SPECIFICATION
T . : DOCUMENT  No.
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Applicant: Shintom Co., “Lid. Transmitter Type: BEYM3O47

| (3/
1. PURPOSE AND SCOPE
This document contents specifications pertinent to AMPS VCO module
It includes GENERAL MECHANICAL, ELECTRICAL and RELIABLITY REQUIREMENTS.
2. STANDARD OPERATING CONDITIONS
2-1. ELECTRICAL AND ENVIRONMENT OPERATING CHARACTERISTICS
ITEM UNIT NOTE
Yee +3.30 x£0.16 v +8Y MAX.
Vetl +1.0 to +2.8 v
OUTPUT IMPEADANCE NOMINAL 50 chm
9-9. OPERATING TEMPERATURE RANGE : —30deg.C to +70deg. C
9-3. STORAGE TEMPERATURE RANGE : -40deg.C to +85deg. C
3. GENERAL MECHANTICAL CHARACTERISTICS
3-1. ASPECT
There should not be contamination, scratches nor strains body.
3-2. DIMENSIONS
Refer to ASSEMBLY DRAWING
3-3. WEIGHT
Approx. 0.6g
3-4. TAPING METHOD
Refer to Fig-l.
3-5. SOLDERING CONDITION
Refer to Fig-2.
PRELIMINARY
a ufs ELECTRIC £0.,LTD.
AFFD CHKD URAAB8-D22A
TITLE  pRODUCT SPECIFICATION
DOCU’.\IENT -.\l'O. (2/ )
SR | MTE | AP | GHED} IR
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM3047

l (47 )

3-6. MANUAL SOLDERING USING SOLDERING IRON

Tip diameter Selected to fit application

Maximum tio temoerature |+350deg.C

Antistatic protection Required

Maximum exposure time 6s

4. GENERAL ELECTRICAL CHARACTERISTICS
4-1. REQUIREMENT SPECIFICATIONS
PARAMETER SPEC UNIT CONDITIONS
1) FREQUENCY RANGE |Vetl=1.0V : 954 MAX. MHz
Vetl=2.8V : 981 MIN.
2)CONTROL VOLTAGE 337 MHz/V [Vctl=1.0 to 2.8V
L SENSITIVITY :
3)OUTPUT POWER 0x3 dBm [Ta=+25 deg.C
4)SSB PHASE NOISE -76TYP dBc/Hz |60kHz offset:30KHz B.W.
5) CURRENT 12 MAX. mA
CONSUMPTION (9 typ.)
6) HARMONICS -10 MAX dBe  |for carrier
*7) PULLING FIGURE 3 MAX, MHzp-p |For VSWR=2:1 at all
- ] phases, reference load
50 ohm
*8) PUSHING FIGURE + 1.0 MAX. MHz  |Vee=+3.30VEQ, 16V
%9) TEMPERATURE 3.0 MAX. MHz [Ta=-30 to +70 deg.C
DRIFT Ref. -+25deg.C

PRELIMINARY
IH’S ELECTRIC £0.,1TD.

AFFDL GiED URAA8-D22A

TITLE  pRODUCT SPECIFICATION

NT No. ;
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Applicant: Shintom Co., "Lud. Transmitter Type: BFYM3047
l (5/ )

4-2. ENVIRONMENTAL REQUIREMENTS FOR MEASUREMENT

\easurement shall be based on STANDARD CONDITIONS.
In case of no objection to judgment, it shall be conformed to

GENERAL CONDITONS.

, STANDARD CONDITIONS : TEMPERATURE 25deg. C
HUMIDITY 65%
STANDARD CONDITIONS TEMPERATURE- 10 to 35deg.C
HUMIDITY 45 to 85%

5. GENERAL RELIABILITY TEST

TABLE-1 : POST ENVIRONMENT

ITEM NOTE
- FREQUENCY LIMIT +/- 5\Hz
QUTPUT LEVEL Original |[Shall meet original limits of 4-1.
CNR Original |Shall meet original limits of 4-1.

5-1. HIGH TEMPERATURE TEST

The sample shall meet the performance of TABLE-1 after storage +85+/-3deg.C

for 96 hours.
The sample shall ke removed from the test chamber and allowed to

stabilize at room ambient conditions for a minimum of 4 hours prior to

test.

—_ = 5-2. LOW TEMPERATURE TEST

The sample shall meet the performance of TABLE-1 after storage —40+/-3deg.C

for 96 hours.
The sample shall be removed from the test chamber and allowed to

stabilize at room ambient conditions for a minimum of 4 hours prior to

test.

PRELIMINARY

— @ IH’S ELECTRIC £0.,LTD.

AP URAA8—-D22A
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Applicant: Shintom Co., "Ltd. Transmitter Type: BFYM304Y

(6/

5-3.

5-5.

TEMPERATURE CYCLING TEST

The sample shall meet the performance of TABLE-1 after storage for
l0cycle (lcycle : 40 minutes) at temperature range -20+/-3deg. C to
+80+/-3deg. C.

The sample shall be removed from the test chamber and allowed to
stabilize at room ambient conditions for a minimum of 4 hours prior to

test.

5-4. HUMIDITY TEST

The sample shall meet the performance of TABLE-1 after storage +60+/-2deg.C
for and 90% for 96 hours.

The sample shall be removed from the test chamber and allowed to

stzbilize at room zmbient conditions ‘for a minimum of 4 hours prior to

test.
VIBRATION TEST

The sample shall meet the performance of TABLE-1 after the following
The sample shall be removed from the test chamber and allowed to
stabilize at room ambient conditions for a minimum of 1 hours prior to
test.

VIBRATIO\ FREQUENCY : 10 to 55 to 10Hz (1 cycle ° 1 minute)

TOTAL AMPLITLDE : lmm

DIRECTION : X.Y.7 (each direction 20 minutes)

PRELIMINARY

@ ﬂlI’S ELECTRIC £0..ITD.

AR URAAS-D22A
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Applicant:

Shintom Co., "Lud. Transmitter Type: BFYM3047

(7!

5-6. DROP SHOCK TEST

The shall sample meet the performance of TABLE-1 after the following

DROP POINT(HEIGHT) : Im
RECEIVING BORD © WOOD BOARD (20X 20X 3cm)

DROP TIME © 1 TIME

5-7. THE RESISTANCE TO REFLOW SOLDERING

The sample shall meeet the performance of 4-1. (GENERAL ELECTRICAL
CHARACTERISTICS), after reflow soldering on the profile of Fig-2
based on the following conditions.

. SMD VCO should not be vibrated during the test.

. SMD VCO should not be mounted up side down.

5-8. SUBSTRATE BENDING TEST

SMD VCO should be mounted on Print Circuit Board
(Glass Fabric Epoxy Resin, thickness : 1.6mm, WXL @ 100mmX 100mm}

When the vaule of PCB's bowing is 2mm, there should be no crack in

soldering portion.

PRELIMINARY

B IHI’S ELECTRIC €0.,LTD.

AFFD: axn URAAB8-D22A
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Applicant: Shintom Co., “Lrd. Transmitter Type: BFEYM3GLT
| {8/ )

6. MEASUREMENT METHOD

Measurement shall be based on 6-1. STANDARD CIRCUIT FOR MEASUREMENT.
YCO TEST JIG and DC LINE FILTER (Refer to 6-3.)shall be used in STANDARD

CIRCUIT.

6-1. STANDARD CIRCUIT FOR MEASUREMENT

POWER | | DC LIKE 4Tk 1 u
SUPPLY FILTER + GND
1000p ;;;; -
K IKUSUI
PAB32-1. 2A GND
GND GND

MULT| METER - veo

+
“ (] @

KIKUSUI
PAB32-1. 2 out
POWER || oo LiNg| 10u
SUPPLY FILTER + GND CONNECT TO EACH
‘ - ;;;;‘Ooop WEASUREMENT SYSTEN
§-2. MEASUREMENT SYSTEM
1) FREQUENCY and TUNING SENSITIVITY MEASUREMENT
HP 5386A
RGS5-A/U
3dB v FREQUENCY
> ATT | il COUNTER
CABLE 30cm
PRELIMINARY
A ﬂll’s FLECTRIC €0.,LTD.
APER GED URAAS8—D22A
TITLE  prODUCT SPECIFICATION
DOCUMENT  No. (7‘, )
s | DoTE | AP | GHRD| D
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Applicant: Shintom Co., "Lud. Transmitter Type: BEYM3OAT
| (8! )
2) OUTPUT LEVEL MEASUREMENT
HP 8481H H
RG55-A/U P_436A
3dB POWER POWER
O ATT [ —J SENSOR METER
CABLE 30cm
3) SSB PHASE NOISE MEASUREMENT
HP 3048A SYSTEM
RG55-A/U
3dB SSB PHASE NOISE
o— - T
ATT SEE 300m MEASUREMENT SYSUTEM
4) HARMONIC MEASUREMENT
8
3dB RGS5-A/U ££;0;§E£
G ATT [ ! ANALYZER
CABLE 30cm
5) PULLING FIGURE MEASUREMENT
' HP778D
RGSS-A/U DUAL DIRECTIONAL
o—{ ——{ MICROLAB
COUPLER
CABLE 30cm ST-O5N
TUNER TROMBONE
LOAD LINE STRETCHER
- VSWR=2: 1
SPECTRUM
ANALYZER HP 85614
PRELH\«-’HNARY
@ ups FLECTRIC €0.,17D.
AFFR URAAS—-D22A
TITLE  pRODUCT SPECIFICATION
DOCUMENT No. (SI' )
SOVR | DWTE | AFFD | D [RGD
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Applicant: Shintom Co., Lrud. Transmitter type: BEYM3O0LT

(10/

)

§-3. DC LINE FILTER

B

6
—( GND

1 : CHOCKING COIL SEZSH-lSIOO(IOmH)

c2 : ELECTROLTIC CAPACITOR 2200 z F / 25V
c3 : FILM CAPACITOR 0.4Tu F

C4 : CERAMIC CAPACITOR 1000pF

7. MARKING METHOD

drawing on the products. Refer to 8-ASSEMBLY DRAWING .

[ means specification classfication
means planned manufacturing date
means month

means last digit code of the year

: O~
C4_l_CBJ_
pm— = OUTPUT

We put number and description which are reiatively controlled by assembly

PRELXMIN ARY
' T e ALPS FIECTRIC €O LTD.
-- S TR AAE-D22A
-== TTLE prODUCT SPECIFICATION
DOCU.\IE.\'T Nao. (9,’
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Applicanc: Shintom Co., Lrd.

Transmitter Type: BFYM3047

PF0045A/PF0065A

MOS FET Power Amplifier Module for AMPS Handy Phone

HITACHI
ADE-208-309E (Z)

Preliminary 3rd. Edition
July 1956

Features

Highefficiency
PEOC45A: S8 B Typat 12 W
PrO0S5A; 52 % Typat L2 W
cw voliage operation: 4.8 YV
High power gain: 1 mW input
Low power control cureat: 500 pa Typ
Reflowable surface mouried small package: 1cc, 3 g

Pin Arrangement

: Pin

: VDC
: Paut
1 GND

1
n
I
- ;{
e
w g
n
W =
¥

Hitacht 2

semiconductor .-
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Applicant: Shintom Co., Ltd.

Transmitter Type: BFYM3OL7

PF0045A/PF0065A

Internal Diagram and External Circuit

.

e

o |

Pin3 4 Pind
VDD Pout
C3| FBzD 1c2 z2
e T un
1 '
Pin Vapc Voo Pout
C1 = C2 = 0.01 pF {Ceramic chip capacitor)
C3 =47 uF (Tantalum)
£B = Fermite bead BLO1RN1-A62-001 (Manufacture: MURATA) or equivatent
Z1 = Z2 = 50 02 (Microstrip line}
Absolute Maximum Ratings (Tc = 23°C)
item Symbol Rating Unit
Supgly vollage Voo 10 v
Suppty current leo 1.5 A
V,pe voltage Yioe 43 v
Input power Pin 20 mw
Opsrating case temperatuze Te{op) -30 lo +10C °C
Storage temparaturg Tstg =30 to +100 °C
HIT%CHI
EXHIBIT 14
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Applicant: Shintom Co., Ltd.

Transmitter Type: BFYM3047

PF0045A/PF0065A

Electrical Characteristics (Tc = 25°C)

item Symbol Min  Typ Max Unit Test Condition
Crain cutc# current Ls — ~ 100 pA  Vu =10V V=0V,
R =rg=500
Total efiiciency (PFU04SA} T 50 33 - % {= 9224, 849 MHz,
Teil efliciency (PFOQE3A} T 43 52 — % Pin=1mW Vg =48V,
2rd harmonic distortion 2rd H.O. - -35 -3C d3e Pout =12 W (at V., controfied],
3rd harmeric dislomon 3rd H.O. - —0 -30 2BC 7 =Ag=500
trout VSWAH VEWRfn) = 2 3 —
Ouinut sower Powt 1.25 1.4 — w f=824 843 MHz,
Pin=1mW Vg =48Y,
V=4V, R =Rg=300Q
Isolation - - 40 =33 ¢8rl f=824, B3 MHz,
Fin=1mW V=48V,
Ye=05V,R =Rg=500
Stahiliny - No parasiic sscilation - =824 10 849 MHz, Pin = 1 mW,
Ve=43086V, Pouts14W,
Ag=3500,
Load VSWR = 3:1 Al ghases angles
Load VSWR tclerance — I degrzcaticn - f=£24to B43 MHz, Pin = 1 mWWy,
t=10sec, Ve =43103Y,
Fedl € 14W Rg=30Q),
Load YSWR = 2071 All phases angles
HITACHI
3
EXHIBIT 14
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Applicant: Shintom Co., Lrtd. Transmitter Type: BFYM3047

PF0045A/PF0065A

Characteristics Curve

PAGE 152 OF 157

. Vape, N1, VSWA (in} vs. Frequency
B 3.5 T 70
T | Pin=1mw
| VDD = 4.8 V
f Pout=12W
5 30 ~ 80
T —
. o nr g
Ea4t %25 50
c |z — E
s g R Sy 5
o = Vi o
> 37 S 20 ARC 0 o
g v
<€
2y 13 _ 30
Vawnin //
T !
1+ 10 i 20
B24 B29 834 839 844 849
Frequency f (MHz)
| Pout, ny, VSWR (in) vs. Frequency
67 3.01 - 70
Pin = 1 mW
Vop =48V
v =25V
5 2.5 APG 60
— ~
z 7 —
= 5 Tir g
£47 8 2.0 50 E
fasl .

d @ P
5.2 :
> 37218 | 4 3

a ——— A o
3 T ——
< Pout
2T 1.0 30
VSWRin /
S ey
1 L 0.5 20
824 829 834 839 844 843
Frequency { (MHz)
HlTﬁ\CHI
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

PFG045A/PF0065A
{
|
: Vape, M7 vs. Pin (1)
4.0 T 70
f=824 MHz
Vpp =48V
Pout=12W
a5 T 50
— ny
2z v ;
9 ////’ 2
= 3.0 - 50 =
& iy
2 &
S 2.5 40 @
> .
N Vape B
E —
2.0 T 3
1.5 - 20
[} 0.5 1 1.5 2
Input Power Pin (mW)
Vape, i ¥8. Pin (2)
4.0 T 70
f =849 MHz
Vpp=4.8V
Pout=12W
3.5 60
. — A
o g ]
o \/ r g
>< 3.0 50 ':::_'
D P~
o [4]
= 5
S 25 o 40 Z
2 W]
< Vaprc I
20 30
1.5 ' 20
Q 0.5 1 1.5 2
input Power Pin (mW)

HITACHI
2
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

PF0045A/PF00635A
r
Pout, iy vs. Pin (1)
2.5[ T 70
f = 824 MHz
Vpp=4.8V
v =25V
20 = APC 80
= /] 3
5 ' =
5 1.5 50
" / 3 £
o hed .
H / Pout %
e // a0 g
b= w
=]
o]
Q.5 30
0 20
v 0.5 1 1.5 2
Input Power Pin (mwW)}
Pout, iy vs. Pin {2)
2.5 T 70
f =849 MHz
i VDD = 4.8 V
{ VAPC =235V
‘ ,. 2.0 ! ‘Tf]'\T 80
\ Z ////T\\“———Tr———~*—H——_-_
=] 2
' 3 15 50
I E / f\out £
a
3 - )
Q o
T 10 / 40 g
2 5
3
@]
0.5 30
o} - 20
0 0.5 1 1.5 2
Input Power Pin (mW)
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Applicant: Shintom Co., Ltd. Transmitter Type: BFYM3047

PFO045A/PF0065A
Pout, nr vs. Vaee {1)
2.5 T 70
f=824 MHz
Pin = 1 mW
Vpop = 4.
20 co=48V 50
— A |
s 5 .
FRP L £
- / ’ %k
5 J 5
5 / Pout ;é}
S 10 / w0 B
=3 . i
=
o
0.5 20
y |
ol | 20
[t} 1 2 3 4
Apc Voitage Vapg (V)
Pout, nt vs. Vape (2)
2.5 T 1 70
! f = B49 MHz
I Pin=1mw
Van=4BV
2.0 : e 80
— [ga)
z v
. 0T -
-g 1.5 g 50 2\:‘
& />< ) =
3 >
2 /3/ g
S 1o Pout s 8
g ]
Pl
o]
0.5 /j/ 30
4] 20
o 1 2 3 - 4
Apc Voiiage VAF‘C \2

HITI%\CHI
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Transmitter Type: BFYM3017

Applicant: Shintom Co., Ltd.
PF0045A/PF0065A
Vapc, T vS. Vpp (1)
3.5 - 70
$=824 MHz
Pin=1mwW
Pout=1.2W
3.0 ‘ ‘ : 60
— ¥
£ 2
%25 [ 50 =
- \ : =
@ A >
gp AAF'C %
= \‘-————‘_’__ @
s 20 = 40 B
g8 e
=T
1.5 ld]
1.0 - 5 20
4 45 5 8.5 B
Supply Voltage Vg (V)
Vapg, Ty vs. Vpg (2)
3.5 T I 7C
f=849MHz | -
Pin=1mw |
N Pout=12W
3.0 60
nr .
) V)
o T &
g 25 S
= =
9 Varc >
g 3 g
g 20 40 8
> =
9 &
<
1.5 30
1.0 : P
4 45 5 5.5 6
Supply Voltage Vpg (V)
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Applicant: Shintom Co., "Lud.

Transmitter Type: BEYM3017

PF0045A/PF0065A

Package Dimensions
Unit: mm
5
25205
{1.5) 22:05 | (1.8 @
I | x
5 ' e 71n
g - dlg| #
] —_ ~1 N
<i| 57 o il B
n W 2L L8 {4
@ )[ (©.3) &) {028
had a
2t 8
(1.8)| (5.1 7.8 5.1 N
o
[+] o %
2.4 0.5 21 j i
{ ” i ” =2 g Hitachi code RF-E
ElAJ code —_—
JEDEC code —
HlTAgCHl
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