ENG NEERI NG STATEMENT
For Type Certification of
M DLAND CONSUMER RADI O
Model No: 77-104XL

FCC ID.  MVA77104XL

| am an El ectronics Engineer, a principal in the firmof Hyak
Laboratories, 1Inc., Springfield, Virginia. My education and
experience are a matter of record wth the Federal Conmmunications
Cormm ssi on.

Hyak Laboratories, 1Inc. has been authorized by Mdland
Consuner Radio to nmake type certification neasurenents on the 77-
104XL transceiver. These tests were nmade by ne or under ny

supervision in our Springfield |aboratory.

Test data and docunentation required by the FCC for type
certification are included in this report. It is submtted that
t he above-nentioned transceiver neets all applicable FCC require-
nments.

Rowl and S. Johnson

Dated: April 12, 2000



A | NTRODUCTI ON

The following data are submtted in connection with this
request for type certification of the 77-104XL transceiver in
accordance with Part 2, Subpart J of the FCC Rul es.

The 77-104XL is a double-sideband anplitude nodul ated
transmtter/receiver conbination intended for nobile operation in
the citizens radio service. The transmtter has 40-channe
capability in the 26.965 - 27.405 MHz band utilizing phase | ocked
| oop (PLL) technol ogy.

B. GENERAL | NFORVATI ON REQUI RED FOR TYPE ACCEPTANCE
(Paragraph 2.983 of the Rules)

1. Nanme of applicant: Mdl and Consuner Radio
2. Identification of equipnent: FCCID  MVA77104XL

a. The equipnent identification |abel is submtted as
a separate exhibit.
Phot ographs of the equi pment are submtted as a
separate exhibit.

3. Quantity production is planned.

4. Techni cal description:
a. 6k00A3E em ssi on
b. Frequency range: 26.965 - 27.405 Mz

(@]

Qperating power of transmtter is fixed at the

factory at less than 4 watts, AM

d. Maxi mum power rating under 95.635(c) of the Rules
is 4 watts.

e. The dc voltage and dc currents at final anplifier:

Col | ector voltage: 13.7 V
Col l ector current: 611 nA @13.8 Vdc.

f. Function of each active sem conductor device:
See Appendi x 1.
g. Conplete circuit diagramis submtted as a

separate exhibit.
A draft instruction book is submtted as a
separate exhibit.
The transmitter tune-up procedure is submtted as
a separate exhibit.

J- A description of circuits for stabilizing



frequency is included in Appendi x 2.

k. A description of circuits and devi ces enpl oyed
for suppression of spurious radiation and for
l[imting nmodul ation is included in Appendix 3.

l. Not appl i cabl e.
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B.  GENERAL | NFORMATI ON. .. (Conti nued)

5.

6.

1.

Data for 2.985 through 2.997 follow this section

RF_Power Qut put (Paragraph 2.985(a),(b)(1) of the
Rul es)

RF power output in the AMnode was neasured with a Bird
4421 RF power neter and a Narda 765-20 50 ohm dummy
| oad. (The transmtter was tuned by the factory.)
Power was nmeasured with a supply voltage of 13.8 Vdc and
i ndi cat ed:

Channel Power, watts
1 4.0
21 4.0
40 4.0

MODULATI ON CHARACTERI STI CS

AF_Frequency_Response

A curve show ng frequency response of the transmtter
Is shown in Figure 1. Reference level was taken as a 1
kHz tone with 50% nodul ati on, as neasured on a Datatech
209 nodulation neter, wusing a Audio Precision TRVB
vol tnmeter and tracki ng generator.

Modul ation_Limting

Curves of AM nodulation limting for both positive and
negative peaks are shown in Figures 2a and 2b, respec-
tively. Characteristics at 300, 830, and 2500 Hz are
shown using a Datatech 209 nodul ation nmeter. Signa

| evel was established with a Audi o Precision TRVS

vol tmeter and tracking generator. The curves show
conpl i ance with Paragraph 95.633(d) of the Rules.

Modul ation Limter Attack Tine

Modul ation limter attack tine was neasured by applying
to the mcrophone input termnals a pul sed tone at 2500



16

Hz, 16 dB above the level required for 50% nodul ation
at the frequency of maxi mum response, 830 Hz. The
spectrum anal yzer was tuned to upper and |ower fourth-
order sidebands in the time domain. Sweep speed was 100
m | liseconds per division. Plots are included as
Figures 3a and 3b. Any transients observed in excess of
33 dB attenuation as referenced to the carrier were |ess
than 20 ns in duration.
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FI GURE 1
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FI GURE 2a
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Percent nodul ation as a function of input |evel
at m crophone jack in dBmfor 300 Hz, 830 Hz, and

2500 Hz tones.
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FI GURE 2b
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MODULATI ON LI M TI NG CHARACTERI STI CS
Percent nodul ation as a function of input |evel
at m crophone jack in dBmfor 300 Hz, 830 Hz, and
2500 Hz tones.
MCDULATI ON LI M TI NG NEGATI VE
PEAKS
FCC ID. MVA77104XL

FI GURE 2b
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FI GURE 3a
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Measur enment _Conditions: 16 dB over 50% nodul ati on | evel at 830 Hz
with 2500 Hz tone, upper fourth order sideband; horizontal scale
100 ns/ div.
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FI GURE 3b
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Measur enment _Conditions: 16 dB over 50% nodul ati on | evel at 830 Hz

with 2500 Hz tone, lower fourth order sideband; horizontal scale

100 ns/div.

LONER FOURTH- ORDER SI DEBAND
LI M TER ATTACK TI ME

FCC I D MVA77104XL

FI GURE 3b
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C MODULATI ON CHARACTERI STI CS ( Cont i nued)

4.

Ref er

Qccupi ed _Bandwi dt h_ - AM

(Paragraph 2.989(c) of the Rules)

Figure 4 is a plot of the sideband envelope of the
transmtter taken from a Tektronix 494P spectrum ana-
| yzer. Modul ation corresponded to conditions of 2.989(a)
and consisted of 2500 Hz tone at an input level 16 dB
greater than that necessary to produce 50% nodul ati on at
830 Hz, the frequency of nmaxi num response. Measur ed
nodul ation at 1150 Hz was 85% positive, 86% negati ve.

The plot is wthin the limts inposed by Paragraph
95.631(b)(1,3) for double sideband AM nodul ati on. The
hori zontal scale, frequency, is 10 kHz per division and
the vertical scale, anplitude, is a logarithmc presen-
tation equal to 10 dB per division.

ence carrier was set to 0 dB
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FI GURE 4
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MEAN QUTPUT PONER
Requi r ed

On any frequency nore than 50%
up to and including 100% of the 25
aut hori zed bandw dth, 8kHz (4-8kHz)

On any frequency nore than 100%
up to and including 250% of the 35
aut hori zed bandw dt h (8-20kHz)

On any frequency renoved fromthe
assi gned frequency by nore than 60
250% of the authorized bandw dth

OCCUPI ED BANDW DTH - AM
FCC ID.  MVA77104XL

FI GURE 4
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D. SPURI QUS EM SSI ONS AT THE ANTENNA TERM NALS
(Paragraph 2.991 of the Rules)

The 77-104XL transmitter was tested for spurious em ssions
at the antenna termnals while the equi pnent was nodulated with a
2500 Hz signal, 16 dB above mnimum input signal for 50% nodul a-
tion at 830 Hz, the frequency of highest sensitivity.

Measurements were nmade with Tektroni x 494P spectrum anal yzer
coupled to the transmtter output termnal through Narda 765-20
50 ohm power attenuation.

In order to inprove neasurenment system dynamc range, a
series trap tuned to the carrier frequency was used on the Narda

attenuator output. The trap, which had negligible shunt
attenuation at the second harnonic and high frequencies, provided
26 dB attenuation of the fundanental. The trap was not used

during close-in (within 10 Mz of the carrier) spurious
measur enents.

During the tests, the transmtter was termnated in the
Narda 765-20 dummy |oad. Power was nonitored on a Bird 43 Thru-
Line wattneter; supply was 13.8 Vdc throughout the tests.

Spurious emssion was neasured on Channels 1, 21, and 40
t hroughout the RF spectrumfrom 10 to 300 M. Any em ssions that
were between the 60 dB attenuation required and the noise floor
of the spectrum anal yzer were recorded. Data are shown in Table
1.
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TABLE 1

TRANSM TTER CONDUCTED SPURI QUS

Spuri ous Frequency dB Bel ow Unnod

Channel MHz _Carrier_Ref.
1 53. 930 68
1 80. 895 90
1 107. 860 89
1 134. 825 106
1 161. 790 90
1 188. 755 105
1 215.720 104
1 242. 685 95
1 269. 650 101
21 54. 430 70
21 81. 645 90
21 108. 860 89
21 136. 075 100
21 163. 290 90
21 190. 505 108
21 217.720 99
21 244. 935 92

21 272. 150 96



40 54. 810 71

40 82. 215 92
40 109. 620 90
40 137. 025 107
40 164. 430 93
40 191. 835 108
40 219. 240 103
40 246. 645 94
40 274. 405 104

Requi r ed: 60

Al'l other spurious were over 20 dB below required 60 dB suppres-
si on.
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E. FI ELD STRENGTH MEASUREMENTS OF SPURI QUS RADI ATI ON
(Paragraph 2.993(a)(b,2) of the Rules)

Field intensity neasurenents of radiated spurious em ssions
fromthe 77-104XL transmtter were made with a Tektroni x 494P
spectrum anal yzer and dummy |l oad | ocated in an open field 3 neters
fromthe test antenna. CQutput power was 4.0 watts. The supply
voltage was 13.8 Vdc. The transmtter and test antennae were
arranged according to OCE 42 to maxi m ze pickup. The unit has no
accessory jacks. Both vertical and horizontal test antenna
pol ari zati on were enpl oyed. Measurenents were nmade from 10 Mz to
10 tinmes the maxi mum operating frequency of 26.965 or 270 MHz.

Ref erence |level for the spurious radiations was taken as an
i deal dipole excited by 4.0 watts, the output power of the trans-
mtter according to the follow ng rel ati onship:*

E = (49.2xP)Y?
R
wher e E = electric-field intensity in volts/neter

P, = transmitter power in watts



R = di stance in neters

for this case E (49.2x4.0)Y2 = 4.7 VIm

3

Since the spectrum anal yzer is calibrated in decibels above
one milliwatt (dBm:

4.7 volts/meter = 4.7x10% uV/m

dBu/m = 20 Log ;,(4.7x10°)

= 133 dBu/ m
Since 1 uVm = -107 dBm the reference becones
133 - 107 = 26 dBm

Representing a conversion for convenience, from dBu to dBm The
nmeasur ement system was capabl e of detecting signals 100 dB or nore
bel ow the carrier reference level. Data, including antenna factor
and line |loss corrections, are shown in Table 2.

*Ref erence_Data for_ Radi o Engi neers, International Tel ephone and
Tel egraph Corporation, Sixth Edition.
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F. FI ELD STRENGTH MEASUREMENTS ( Cont i nued)

TABLE 2

TRANSM TTER CABI NET RADI ATED SPURI OQUS
Channel 1, 26.965 MHz; 4.0 watts; 13.8 Vdc

dB Bel ow Carrier Reference

Wth Accessories Wt hout Accessories
Frequency, Mz Vertical Horizontal Vertical Horizontal

53. 930 79 81 83 91

80. 895 73 66 84 84

107. 860 88 83 94 95

134. 825 75 83 78 94

161. 790 80 82 77 95

188. 755 85 83 94 105
215. 720 86 80 84 76
242. 685 75 88 77 80

269. 650 74 74 73 74



FCC Limt: 60 60 60 60

Unlisted spurious were nore than 80 below carrier reference from
10 to 270 M.

F. FREQUENCY STABI LI TY
(Paragraph 2.995(a) (1) of the Rules)

Measurenment of frequency stability versus tenperature was
made at tenperatures from -30°C to +50°C in 10° increnents. At
each tenperature, the unit was exposed to the test chanber anbient
a mnimum of 60 mnutes after indicated chanber tenperature
anbient had stabilized to wthin +2° of the desired test
tenperature. Following a 30 mnute soak at each tenperature, the
unit was turned on, keyed and frequency neasured within 2 mnutes.
Test tenperature was sequenced in the order shown in Table 3,
starting with -30°C

A Thernmotron Sl1.2 tenperature chanber was used. The
transmtter output stage was termnated in a dumy load. Primary
supply was 13.8 Vdc. Frequency was neasured with a HP 5385A
digital frequency counter connected to the transmtter through a

power attenuator. Measurenments were nade on Channel 9, 27.065
VHz. No transient keying effects were observed. Data are shown
in Table 3.
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G FREQUENCY STABI LI TY (Conti nued)
TABLE 3
Tenper at ure Qut put _Frequency, Mz
-29.2 27. 065635
-19.8 27. 065640
- 9.8 27. 065597
0.0 27. 065499
10. 4 27. 065344
19.9 27. 065243
30.5 27. 065044
40. 4 27.064885
49.9 27.064749
Maxi mum frequency error: 27.065640
27. 065000

- .000640 Mz



FCC Rul e 95.625(b) specifies .005%or a maxi numof + .001353 MHz.

G FREQUENCY STABI LITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rules)

Gscillator frequency as a function of power supply voltage was
measured with a HP 5385A digital frequency counter as supply
voltage provided by Heath SP-5220 variable ac power supply was
varied from x15% above the nomnal 13.8 Vdc. A Keithley 177
digital voltnmeter was used to nmeasure supply voltage at transmt-
ter primary input termnals. Measurenents were nade at 20°C
anbient. (See Table 4).

TABLE 4
Suppl y_Vol t age Qut put _Frequency, Mz
15. 87 27. 065256
15. 18 27.065252
14. 49 27.065247
13. 80 27.065243
13.11 27. 065239
12. 42 27. 065236
11.73 27. 065233
Maxi mum frequency error: 27. 065256

27. 065000
+ . 000256 M

FCC Rul e 95.625(b) specifies .005%or a maxi numof + .0001353 M.
No effects on frequency related to keying the unit were observed.
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H. ADDI TI ONAL REQUI REMENTS FOR TYPE ACCEPTANCE
(Paragraph 95.669 of the Rul es)

The 77-104XL nmeets the applicable provision of 95.669(a).
External controls are limted to the follow ng per 95.669(a):

Primary power connection

M cr ophone j ack

RF out put power connection

Ext ernal speaker jacks

On-of f switch (conbined with receiver vol ume control)

Not applicable, AMonly

Not applicable

Transmtting frequency sel ector

Transmit-receive switch

Meter for nonitoring transmtter performance

Meter/pilot |lanp for RF output indication

RPOOONOORWNE

B



O her front panel controls and functions follow on pages 17
and 18, and are representative of functions approved on other
subm ssi ons.

The serial nunber of each unit wll be inplenented in ac-
cordance with 95.971

A copy of Part 95, Subpart D, of the FCC rules for the Gti-
zens Band Radio Service, current at the tinme of packing of the
transmtter, nust be furnished with each CB transmtter marketed
per 95.673.

l. PLL RESTRI CTIONS (Per Public Notice of April 27, 1978)
The 77-104XL neets the follow ng conditions specified:

1. Al'l frequency-determning el ements, including crystals,
PLL integrated circuits and channel selector swtches
are permanently wired and sol dered in pl ace.

2. The PLL integrated circuit division ratio selection is

BCD coded. Al the 40 channels are mask progranmed into
the CPU and can not be changed.

3. Channel selection is controlled by the masked program of
the CPU and has only 40 positions for use in the US

4. Al'l the undedicated |leads in the CPU and PLL integrated
circuits are disabled and not serviceable by the user.

5. A copy of the PLL data sheet is shown in Appendi x 4.
J. FI NAL AMPLI FI ER DATA
1. A copy of the final RF anplifier data sheet is included
i n Appendi x 5.
16
APPENDI X 1

FUNCTI ON OF DEVI CES



FUNCTI ON OF DEVI CES FOLLOANS THI S SHEET

FUNCTI ON OF DEVI CES
FCC ID. MVA77104XL

APPENDI X 1



1) 1c

Ref. No. Description o FamGiee — Manufacturer
IC1 LC7185 ~ PLLIC PLL IC SANYO
IC2 NJM45580 _Squelch | Audio Amp. JRC
IC3 TDA2003 Audio Amp. | Audio Amp. SGS

2) TR
Ref. No. Description BX Function ™ —{ Manufacturer
Q1 KTA1267Y AGC - KE.C.

Q2 KTC3195Y RF Amp. - _KEC.
Q3 KTC3185Y RX 15" Mixer - | KEC.
Q4 KTC3195Y | RX 2" Mixer ) KE.C.
Qs KTC3195Y IF Amp. - KE.C.
Q6 KTC3199Y |  IF Amp. - KE.C.
Q7 KTC3195Y ANL Clipping - KEC,
Qs KTC3199Y | -Audio switching KE.C.
Qs KTC3195Y = Audio switching KE.C.

Q10 KTC3195Y Squelch KEC.
Q11 KTC3195Y Squelch K.E.C.
Q12 KTA1267Y ) Mic amp K.E.C.
Q13 KTC3199Y ALC KE.C.
Q14 KTC3199Y ALC KE.C.
Q15 KTC3198Y Regulator _Regulator KE.C.
Q16 KTC38758 TX B+ Switching KE.C.
Q17 KTC3198Y | RX B+ Switching - KE.C.
Q20 KTC3195Y VCO VCO KE.C.
Q21 KTC319%Y |  VXQamp VX0 amp K.E.C.
022 KTC3188Y | Buffer buffer K.E.C.
Q23 KTC3199Y | Doubler amp KE.C.
Q24 KTC3198Y | - PRE Amp. K.E.C.
Q25 | KIC1006 | - RF Driver Amp. K.E.C.
Q26 - KTC2075A | - Power Amp. K.E.C.
Q27 KTA126TY Display logic Display logic K.E.C.
Q28 | KTA126TY Display logic Display logic

Q30 KTC3199Y RX ind cont.

Q32 KTC3198Y Bv. reg Bv. reg K.E.C.
Q35 KTC3199Y Active filter  Active filter KE.C.
Q36 KTC3195Y Active filter Active filter KEC.




APPENDI X 2

Cl RCUI TS AND DEVI CES TO STABI LI ZE FREQUENCY
Al'l 40 channels of transmtting, and receiving, frequencies are
provi ded by PLL (Phase Locked Loop)circuitry.

The purpose of the PLL is to provide a multiple nunber of
frequencies froma VCO (Voltage Controlled Gscillator) with quartz
crystal accuracy and stability locked to crystal oscillator
ref erence frequency.

The reference crystal oscillator frequency is 10.240 MHz.

G RCU TS AND DEVI CES TO
STABI LI ZE FREQUENCY



FCC I D. MVA77104XL
APPENDI X 2

APPENDI X 3

Crcuits For_ Suppression O Spurious Radiation

The tuning circuit between frequency synthesizer and fina
AW @6 and 3-stage “PI” network, C110, C112, Cl113, Cl115
C116, L6, L7 and L8 in the @6 output circuit serves to
suppress spurious radiation. This network serves to
i npedance match @6 to the antenna and to reduce spurious
content to acceptable levels in the frequency synthesizer.

Crcuits For Limting Mdulation

The mc input is fed to the mc amp IC (1/2) and then to the
audi o power anp IC3 which feeds the signal to the nodul ati on
transformer T6. The audio output at the top of T6 is fed in
series wwth the B+ voltage through diode D11 to the collector
of @5 and the final Q@6 to collector nodulate at both
st ages.

A portion of the nodulation voltage is fed to QL3 and Ql4 and
turn on and at the sane tinme, Ql4 attenuates the mc, in put
to the mc anp IC (1/2). The resulting feedback | oop keeps
t he nodul ati on from exceedi ng 100% for input approximtely 40
dB greater than that required to produce 50% nodul ati on. The
attack time is about 18 ns and the release tine is about 300
ns.

Crcuits For Limting Power

During factory alignnent, the series base resistor Q6 (R127)
is selected to |imt the available power to slightly |ess
than 4 watts. The tuning is adjusted so that the actual
power is from3.6 to 4.0 watts; there are no other controls
for adjusting power.



DEVI CES AND ClI RCUI TS TO SUPPRESS
SPURI QUS RADI ATION, LIMT
MODULATI ON AND POAER
FCC ID. MVA77104XL
APPENDI X 3
APPENDI X 4

PLL DATA SHEETS

TWELVE (12) PAGES FOR LC7185-8750 FOLLOWN TH S SHEET



COPY OF PLL DATA SHEETS
FCC I D. MVA77104XL
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LO’rdering number: EN 3356A

CMOS IC

N o LC7185 8750?

,,N/YO

CB Transcerver PLL Frequency Synthes:zer

‘and Controller

Overview
This 27 MHz band, PLL frequency synthcsxzer LSI chip is
designed specifically for CB ‘transceivers.

The specifications-are suited for use in U.S:A(FCC).

Functions

The LC7185-8750 Apcorporates PLL circuitry and a controller (

for CB applications on a single CMOS chnp The controller
handles the PLL circuitry, frequency data ROM,; channel
preset/recall RAM, and LED display driver. It also supports
channel scan, channel preset/recall, and emergency ch.mnel
call. s

Features ~

1. A built-in programmableé dividér for the 16 MHz VCO ;

2. Transmission is inhibited when the PLL i is unlocked (dxznal

lock. monitor).
3. Direct channel 9 or 19 selection (sliding switch)
4. A 7-segment, 2-character LED &isplay'
5. “PA™is displayed in public annouticement mode.
6. Output beep-tone contro} circuitry
7. Up to 5 channel settings can be stored in memory. ...
8. 4 X 3 key matrix implementation

Package Dtmensnons

“unit : mm

3061-DIP30S

[LC7185-8750]

3 . L 16
aicinainnY EnininlisknlaBanln]

B ; B
L*LJLJ;LJULJL}UUULJUU'LJ%

10,18,
A6 .

SANYO : DIP30S (400 mil)

Specifications ‘ ;
Absolute Maximum Ratings at Ta = 25°C, Vgs =0V
Parameter Symbol Conditions Ratings , Unit
Maximum supply voltage Vpp max Pin Vpp : ~0.3 10 +9.0 Vv
Input voltage Vini max | Pins HOLD, TX : -0.310 #15. | \% 7]
ViN2 max Input pins other than Vi1 max - =0.3te'Vpp +0.3 v
Output voltage Vol max Pins SA, B, SC, SD, SE, SF; SG D1, DZ ~03to+15 \
: Vo2 max Pins UL, BEEP ~0.310:+15 v
Vo3 max  Pin PD : ] =0.3toVpp +0.3 \"4
) Vo4d max -| Output pins other than mentioned.above =0.3 10 Vpp +0.3 "
Output Current It max - . | Pins SA, SB, SC, SD, SE, SF, SG Oto +30 _mA
' ) 102 max | Pins D1, B2 0to+10 mA
193 ‘max PinsUL-. 0.t0+20 mA
, lod max. Pm BEEP ' 0to+10 ‘mA
| gl;z\?éaat{tnpowe, Pd max (Ta = 85°C) : 350 mw "
Operating temperature Topr —40 to +85 °C.
Storage temperature h Tstg -55to+125 °C




Unit :

=

“Supply’\m(kage' :

I:dp‘u‘t‘ high-level vol{agé =

lnput,~!qw-l§0 vol age :

. Outpqt voltage

<i<l<|<|<|<l<]<

I:,r:\psi.t,frequencvi e

| 1024

< MHz

- MHz

'lnput amphtude B i

§ ‘Requu’ed oscnllatmg
frequency

vrms ¢

Vrms

1 MHz

o "Electncal Charactenstlcs at

Parameter

: ‘Internal feedba‘kresnstance s

: -Pull—down reszstor :

“|nput high-te?é :

5 "Inpq_t»fiew-l,ével;current’

utput high-level voltage

|-Output ‘I‘ow‘/-lé\,l:e[‘vqltage Fags

2 515 <<l < |<|<|<|<]<]?

s urrent

100

mA

Supply curren

Othﬁf lﬁp‘-ﬁs Vss e

]-F‘Noft‘v;c: ; t tthe dxelecmc streng

HOLD = INIT = Voo 5

pins SA, SB, SC, SD, §

> are weak.

P







LC7185-8750

Pin Descnphons

: ‘Transrmtlrecewe select

| Chargé pump output - *

|few.

" | Hotd miode select R

INIT

Anitial mput i

INC “NC pin
; SA(OSG 1

| TEST

“{onp2

Vop Vss1 Vss2

Test pomt (mp‘u’f),f :

Power supply

[ Kit KK

.| Digit output (for dlsplay)

J _Key mputs

PN

1 Programmable divider mput

" {Keyscan outpuis*

X, Xoufr« IR

\Crystal oscdlator input, output
110,240 MHz) .. :

‘Bé\ef')-torée. control output

UL

: Key Métrix 2

: Unlock detectnon 5|gnal output

AN
= :

K1

e
N
~
w

Ran
—

Tz
S S

: , |§12

LN
e
o

KO3

Kia

CHY

c .E'f“ef“g'e‘nt:y.CHerecauk~ N

':Stauon Memory Enable

Erﬁérgency' CH19 recall:

| station Memory recall

V:Pubhc announcement dusplay 8

5 | Momentary sw.

"MODE 112
up

i ‘Dlsplay Mode

(up/scan o Oy (g

cpCH downlscan n ‘,‘g 5

o LED Dusplayiconf' guratlon (Commo‘




,'Pi?rjf’Descripﬁo

Pan Name

TX

‘Description

g

Receive

[fom

INIT.

- 25

TEST

22

Voo

24

Vg2

o

PIN

2

T
xout

20 -
19

PD

b T

,/tf the phase of fV leads that of fR posmve

he frequency is Iewer or (he phase lags,

hen cha“n;c';ing channels, in PA mode,

BEEP -

ar

Tranststor Oﬁ (50 ms cycle)
- Open

[sAwoss

D2

e ng-t output (150 Hz) for the dnsplay

nodef7 segmants)

ansistor goes off.

Cnntinued-f‘oh next -page.




[Kittoki4 | 1010

[KoTwoKo3 | 14

,_Operatlon

. '(l) Channel Selecuon (up/down)

s Manual Scanning (up/dewn) ;
ke Pressmu the: UP key mcremcms b

" Channet - CH

el




: ’When the PA swﬁch IS tumed bacl\ off tthC?lS enters |

rs ] CB myddei éhd‘f reopen the pre»"io_u‘s“{iha;i{ﬁg‘l. @
The UL hne is. asserted whr}e "the PA swucn is tumed on St B e g

PA switch e
" Channet "~ N em
- (Display) s I\ AN
BEEP .
e
LU : :

(4) Transmlt/Recelve Selectlon : L
1 gWhen the 'l'X line is asserted ‘the: LC71 85 enters X' de

k : ‘2’. L ’If the PA switch is turned on whxw \the LC 7185 ls in: TX mode, th‘ de
L sth(:h (othﬁr than:the PA sthch) s} ,'.(UP/DN ME MI throug
CIX mcxdé that switch orkey. has l :

o Thc unlock detectcd sxgnal is outpu ach tlmc the de ce sw1tches ef €

ters PA mede However lf any other

T prevmusly asslgned L

/% There are two dlﬁbrent display modes as sho»
- Mode 1 (WIthout diode) - ~

-+ Each time 2 key is pressed ™M

EXamplez"Display 2115

St Tkey '

. Mode 2,(With diode)

r400ms, then the new:




3 Presettmg channclb ‘;‘
* Fxrst select the. channel to be pleset then_hold down the N

e,preset memofr‘yr key (Mi ,_«to‘MS) to

T the f ilowing cases, a channel will not be pr
BT Ml to M5-is.pressed‘and in the: ‘memory preset 1oder ot
e Emegency channels CH9 or CH19 are currently selccted
v The TX line is asserted:  + sy
©*The PA switch i is'turned: on (PA mode)
7% The-HOLD line is asserted. (holo‘ mode)

: Even if the above key opelanons are not performed the preset mode wr]l' be canceled automat«callv aﬁer 9 seconds

nie There are two dlﬂ'erent dlsp}ay modes -as shown below o
= Mode Mode 1 (wnthout diode) £

-+ The current channel is, dlsplayed throughout the preset
UExample Dlsplay 15—
L Key o (MEL

‘Mode 2(w1th drodr.) aees Fia

“U 7 "When the ME key is “held down “PE"-C

- preset memory key (M1 to MS) is presse
..current channel is, redisplayed, :
Example Dlsplav 15 PE =Pl -—> 15

e , 400msl”'
Ky [

s Note that if two or more keys are pressed at the same trme pno;' / is éésigned'es ‘follo\\jéf: :
M1>M2>M3>M4>M5 i L e

(6) Beep-tone Control Output - (BEEP pm) e : 3
“After each of the followinig events, the BEEP lme is asserted for 50 ms: , e e
o YA reset, such ‘as'a battery replacement (INIT 0. : ST z
o Any key press assocnated with the channel” memory :
g Any emergency. channel :\ntch acuvanon
* A new channel is selected
e Leavmg hold mode

(7) Unlock Detected ‘Output (UL pln) e s
_In the following cases, the UL Jine ‘is asserted : : o g A £ AR
e When the phase difference between the: programmable ‘and reference divi utputs exceeds 3.2 s, the UL Jine is held low -
for 6. ms aﬂer the last out-of- rang:e phase sample is detected @ shown below, A i

. Phase .
- difference

G

- After a new’ transmxt/recel\'e or channel selectnon the UL lme is asserted for 25 ms
“* While: the PA switch. is turned on;:the UL line:i is asserted durin PA mode :
. The UL pm is open whﬂe the devnce is‘in the PLL LOCK stat when the phase dlﬂ'erence 1s < 3 2 ps)




crgserso

(8) Key Mamx o

-ating a short with the output lines.

Cunit 7kQ

= 'mir‘\j{“‘ typ Tmax |
0.5 | 1.0 | 2.0}

Pinskol, O
KO2,KO3 - Kit, K2 -

IS~ RONN--

CooKI3UKM i
S i ins. . 7. : - S
SR e P . 30 s0| 70
RONP,"RONN On umpedancga e deN Pull down resnstor - = i

1
| =

VSR v A

z
m

P29

 @\ ?* f\ffY ”w

~~~Explanatlon Regardmg Power On and Hold Mode

(l) Opcratlon in hold modc : o : B
‘ When in' hold miode: (HOLD =), the LC7185~8756 does net accept any operatnon other than the INIT pm bemg assened )
- (reset). The primary function of hold mode is to maintain the contents of station ‘memory. :
-« In'hold mode; the programmab dwlder, crystal. osctlldtor -and. reference divider are all stopped
_ The PD pin:(charge pump output) goes to. high nmpedanc. The UL pm gocs Ao VSS :
*.+ The chaanel: dxsplay pins D1 and D2 go to hi ,h;’;"‘
* The BEEP pin goes to Vgg. - ; X
. *The key. scan signal outputs (KOI to K03) go 10 Vss ,
:‘,;When the LC7185 8750 leaves h(ﬂd mode the prevnously selec ed

hannel 45 reopenied.

{2) lmtlal state set’tmgs A S ’
"~ The LC7185-8750 can be reset to its. mmal state settmgs (reset) aﬁer thc battery has been replaced elc., by scttmg INIT = O
The initial state that is estabhshed by an:initial reset is as follows
*When the Vpp pin tumed on, CH9 or CH33 is’ seleeted
*When the Vpp' pin operate voltage already, CH9 is selected
Al of station memory is set fo CH33 i E

Linear circuit:

I
8
O
LJ

1 B :
i, BATTERY




> 10 ), @ resct may be
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134825 )2
134875
134925
135025
135075
135125
135175

- 13.5275
13,5325
135375

135425
135525

- 13.5575 -
135625

3.5675

135775
135825
135875
135925
136025

27305

136075
1361257

13.6275 -

13175
136225
13.6325

13.6375.

136475
13,6525

Co2r31s

Coemas |
2733 |

oor3ss |

: 213
[o2n3es

136575
136625

13.6675

136725

13.6775

136825
136875
13,6925
136975
137025 .




LC7185-8750

~ Sample Application Circuit

I
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I
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e
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5; ,"’t.éb DISF"EAY} S { q:_Ki»:fVirtr}iTRlx,": :

. No products descnbed or- contarned herem are mtended for use in surgrcal rmplants life-support. systems
aerospace equrpment nuclear power control systems vehretes dtsaster/cnrne-preventuon equrpment and the like,
. the failure of which may drrectly or in rrectty causetn ry death or property loss

] Anyone purchasmg any products descrlbed or cont 4

re" for an above-mentroned use shall:-

- and all damages cost and expenses a' ¢ chated
@ Not impose any responsibility for any fault or n fel:
"SANYOELECTRIC CO,, LTD rts aft'rtrates subsrdtarle
- ;omtly or severatty :

tettéctuat prbperty rights or other nghts of third. partnes

nngements

This catalog: prb'\efiiaf‘és”}nformation as of. 98 Specrf' catrons and rn: ormat erein. are subject to change without notice.




LCT185-8750

Pin Descrrphons

v nsrmt/recelve select

i Charge pumpoutput o

_|Hod mode select

i 'NC pin

"ln|t|a| mput

‘Segment dﬂver {for dnsplay)

| Test point (rnﬁut) r

Dlglt output (for dISpIay)

Vop: Vss, Ves? -

Power supply

| Key inputs’

PIN

| Programmable divider mput

KOT 1o KOB e

| Key scan outputs’

[xNxout

\_Crystal oscdlator mput output
11(10.240 MHz2) .. ;

:,BEEP

~Bée§y-tor§\e control output .

oL

: Unlock detecuon sngnal outpu:

:Kéy,l‘\(laijtrix i

D e
N

Ki1l

Y
N
o

w

Pt

Wz

D
J/

z
F.3

K3

- K4

cH

Emer;g'e’ncnyHQ(i'eca’lI LT

Station Memory Enable

1cHig -

] Eﬁlérgency CH19 recall -

| Public announcement disp[ay

| station Memory recall

4] "MODE 112

‘D'splay Mode X

up
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FI NAL RF AMPLI FI ER DATA SHEETS

FOUR(4) PAGES FOR KTC2075 FOLLOW THI S SHEET

FI NAL RF AMP DATA SHEET
FCC ID. MVA77104XL
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N

SILICON NPN TRANSISTO e
AL PLAWA TPE (FETPRCESS) - KTC 2[]7 5 1}

- . Unit in mm
: QAPPLlCATIONS ) S
i : . ’ » ‘lu.amx.t $3.6£0.2
W27MHz Power Amplifier Applications. v . : : 7 § %
.. - ", o L . ‘ ' [T % T
. FEATURES . ] ) M ! g
O . . : 1LSMAX. -
} : E i . B 0.76 |
*  e®Recommended for Output Stage Application of b o
- AM 4W Transmitter. - - . . : ‘_’“.i‘.J-»{».‘LE_‘. . g
o High Power Gain. - } : - - ol g [."l. : I
. . . S =L 1 L
o Wide Area of Stage Operation. = EERRO -
| L : . 1. BASE .
(B . . 2. COLLECTOR (HEAT SINK
R o LI . 3. EMITTER
Eeewe ST " e [Tmpee - TO—220AB
B MAXIMUM RATINGS (Ta=25C) . - R R
: "“CHARACTERISTIC |SYMBOL | RATING |INIT CHARACTERISTIC SYMBOL | RATING |UNIT
CollectorfBase Voltage U Vese | 080 V || Emitter Current Ie -4 | A
Collector-Emitter Voltage (Rae=500) | ~Veer 80 | V |[Collector Power Dissipation{Te25C)f Pec -0 | W
Emitter-Base Voltage Veso 4 V I} Junction Temperature T 150 T
Collector Current Ic 4 A || Storage Temperature Range] Tse |-55~150| T
‘ H ELECTRICAL CHARACTERISTICS (Ta=25C)
CHARACTERISTIC SYMBOI TEST CONDITION MIN. | TYP. | MAX. | INIT
C ctor Cut-off Current S Icso Ves =30V, Ig=0 - - 10 uA
Breakdown | Collector-Emitter Vismcer | lc™=10mA, Reg=50Q2 80 - - |V
Voltage Emitter-Base Vismeso | [e=1.0mA, lc= 0 90| -1 -1V
) ’ ) | heery Vee =5V, Ic=0.5A 25 - - i
DC Current Gain
. o T hrzu; Vc;=2V, Ic"zA 15 - - ::i
- 13
Collector-Emitter Saturation Voltage. | Veeisay I¢=3A,1s=0.3A - - 1.5 A" F
Transition Frequency ’ fr Vee =5V, Ic =500mA - 1100 -~ | MHz 'jbE
Collector Output Capacitance Cob Vee =10V, lg=0,{=1MHz - 40 - pF | ,
Output Power (Fig.1) ] Po Vee =12V, Py=0. 3W, { =27MHz| 3.5 - - w ;
- Fig.1. P TEST CIRCUIT .. = . o W . l .
: t K
'\ Y

. ~100pF, Cs, Cs . ~150pF, C, : ~300pF, C; : 1000pF

2 0.01uF - R:250Q

Li:0.8mm¢ UEW,7T,8mm 1D L,:0.8mm¢ UEW,5T,8mm LD

1 0.8mmg¢ UEW, 10T, 8mm [.D RFC : 0.35mm¢ UEW, 17T, Smm LD

KEC /



" 14

7 COLLECTOR ~ BASE VOLTAGE Vcp (V)

f=27MHz
12 " Ta=25°C
| SeFg1 - TT W P
- qc
) N
210 // L)
T oV
g‘ 8 ,/ ./ ,\/ .
8 /] //,/
6 ///
E K 1////
3, ,(/
Vi
2
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
CINPUT POWER B (W) ,
hpp - Ic '
1000 -
COMMON EMITTER
soof o
Veg=5V .
2300 Ta=25°C
- e i i
: é 100 e=san
G-
. 50 S,
g w
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&
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Q
8 10 e
s
3 .
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S
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~J 5
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B
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o
e -
3.5 10 30 5 100

" OUTPUT POWER Po (W)

COLLECTOR POWER. DISSIPATION -

300

AMBIENT TEMPERATURE Ta (°C)

Po = Ve
xlz .
: f=2TMHz
o Ta=25°C
SeeFig.1 - QY
. - ’\)'
3 S (N P
, X S
5 A///QI:"II/
4
O
RNy
2t %
ol 1 »
0 4 8 12 16 20 24
SUPPLY VOLTAGE Vec (V) o
‘ - I (
1000 :
R = COMMON EMITTER
: ESOG
chssv . .
€ 300 Ta=2'c |-
s 100 - a
- § 2t 3
. 50
B2 L
: 30
o
B
g W10k
B sE
3 11T
To01 . 003 - 01 .. 0305 1 3 5 10
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k Pc - Ta E
12 -
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: v‘;’s . o )
g
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3 =/ L ] \
0 " NN"-\ {
.0 25 50 75 100 135 150|175

K.\




~ OINVYED YELDVAVO . . B st ST SNMAL 0 ‘AN $wwzy 24y
NOSYUVI M% ° ‘zmpmamx I S ; , (0¥0L) X08p-VEL ‘HULY : _o"E
e .  SNUAL %8 ‘@1 WWS'9 ‘THIA ¥IdOO QHLVTd US dwwg0 't | T
© SNMAL %8 THIA ¥3dd0D ILVTd US $wwy'0 ‘YOO ILINNI HLIM NIGEOE puwgg : ¥
. SNUOL %9 SNIM ¥A40D QILV1d US Puiwi9'g 'TUOD TLINUTS HLIM NIGEOg dwuig'y 31T
e - SNYAL Z ‘MEN $wwg0'0 ‘TA0D ILIMYIL HLIM NIFEOE pumy Y

mZ&DP 8 Bms puwggo m&Ou m,ﬂmxmm E§ Zﬁmcm sEE* * "

wp

?sa%ﬁ,n-o.ow?, RN G bl ,.,‘_ - - , it

S o e’ it s,

Cmmiet

 sLozoux | eehzoIN SRR WLLYEOLN S

© ynourp sewsosues WY NGO Mp ZHWLZ T Bl

o _ d



-l -
LR

KTC2075

| ST iy

—

ELH

LEVEL

APPLICATION CIRCUIT CHARACTERISTIC

Ps = ¥

= 258k
3| Taeave Veg = IT6V
Sex Fig. 2 B
=
Fi ]
14—
e
e
17
1]
P
H 1LE
[ |
il 130 150 i | 153
[MPUIT WOLTAGE ¥ (m¥)
Ao MO AT 0N SPECTRLM
EMISSICH LIMITATION (Fr)
[+
T = ¥PMiHs : |
fy = 3.5k Hs |
mE03 : :
=0 Wig® 1 50mV . T
Ta=25"C pep U Bussiced
San Pg. 3 jl H Jl LIHITATION =
[ — I T .
-4 - T Il 1 :
] ¥
! i ;
- . iy
et TN LT 1O -1
| -I SPECTRLUM k|
...H 1 1 L
=ik -1k i} 10k 0k
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t

¥a N

:

DUTPUT YOLTAGE

]
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4B

LEVEL

=40

¥a, Gp - ¥eor
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