ENGl NEERI NG STATEMENT
For Type Certification of
M dl and Consumer Radi o

Mbdel No: 75-511
FCC ID: MVA75511

| am an El ectronics Engineer, a principal in the firm of Hyak
Laboratories, Inc., Springfield, Virginia. M/ education and
experience are a matter of record wth the Federal Conmmunications
Commi ssi on.

Hyak Laboratories, 1Inc. has been authorized by Mdl and
Consuner Radio to nake type certification neasurenents on the 75-
511 transceiver. These tests made by ne or under my supervision in
our Springfield | aboratory.

Test data and docunentation required by the FCC for Type
Certification are included in this report. The data verifies that
the above nentioned transceiver neets FCC requirenments and Type
Certification is requested.

Rowl and S. Johnson

Dat ed: July 24, 2000

A I NTRODUCTI ON

The following data are submitted in connection with this



request for type certification of the 75-511 transceiver in
accordance wth Part 2, Subpart J of the FCC Rul es.

The 75-511 is a portable, battery operated, UHF, frequency
nodul ated transceiver intended for 12.5 kHz channel famly radio
service applications in the 462.5625-467.7125 Mz band. It
operates froma nomnal 4.5 Vdc battery supply. MFR rated out put
power is 0.5 watts ERP

B. GENERAL | NFORNMATI ON REQUI RED FOR TYPE CERTI FI CATI ON
(Paragraph 2.983 of the Rules)
1. Name of applicant: Mdl and Consunmer Radio
2. | dentification of equipnent: FCC ID: MVA75511
a. The equi prent identification label is submtted as a
separate exhibit.
b. Photographs of the equipnent are submtted as a
separate exhibit.
3. Quantity production is planned.

4. Techni cal descri ption:

a. 11kOF3E em ssion
b. Frequency range: 462.5625 - 467. 7125 Miz.

C. Qperating power of transmtter is fixed at the
factory at less than 0.5 WERP

d. Maxi mum power permtted is 0.5 watts, and the
75-511 fully conplied with that power limtation.

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

Col  ector voltage: 4.3 Vdc
Col l ector current: 0.50 A

f. Functi on of each active sem conductor device:
See Appendi x 1.

g. Conpl ete schematic diagramis submtted as a separate
exhibit.

h. A draft instruction manual is submtted as a separate
exhibit.

i The transmtter tune-up procedure is submtted as a
separate exhibit.

2
B. GENERAL | NFCRVATI ON ( cont i nued)
J - A description of circuits for stabilizing frequency
is included in Appendi x 2.
K. A description of circuits and devices enployed for

suppression of spurious radiation and for limting
nodul ati on is included in Appendi x 3.
Not appl icabl e.



Data for 2.985 through 2.997 follow this section.

RF_Power _Qut put (Paragraph 2.985(a) of the Rul es)

The 75-511 has a permanently attached built-in antenna
wi t hout provisions for a coaxial connector.

Theref ore RF power output was cal cul ated, see Table 1.
(The transmtter was tuned by the factory.

TABLE 1
Qperating Freq., ME Power watts into
a di pol e antenna
462. 5625 0. 498

D. MODULATI ON CHARACTERI STI CS

1

A curve show ng frequency response of the transmitter
s shown in Figure 1. Reference |level was audio signa
out put froma Boonton 8220 nodul ation nmeter wth one
kHz devi ati on. Audi o output was neasured with an Audio
Preci sion System One integrated test system

Modul ation limting curves are shown in Figure 2, using
a Boonton 8220 nodul ati on neter. Signal |evel was
established with a Audio Precision System One
Integrated test system The curves show conpli ance
wi t h paragraphs 2.987(b).

Figure 3 is a graph of the post-limter |ow pass filter
whi ch provides a roll-off of 60Logf/3 dB where f s
audi o frequency in kHz. Measurenents were nade
following EIA RS-152B with an Audio Precision System
One integrated test systemon the Boonton 8220

nodul ati on nmeter audi o out put.

3
Qccupi ed_Bandw dt h
(Paragraphs 2.989(c) of the Rul es)

Figure 4 is a plot of the sideband envelope of the
transmtter output taken with a Tektronix 494P spectrum
anal yzer. Modul ati on corresponded to conditions of

2.989(c) (1) and consisted of 2500 Hz tone at an input

level 16 dB greater than that necessary to produce 50%
nodul ation at 2996 Hz, the frequency of maxinmum
response. Measured nmodul ati on under these conditions
was 2.4 kHz.



Em ssi on desi gnhator:

(2M+ 2D) (2 x 3 kHz) + (2 x 2.5 kHz) = 11kOF3E

4
FI GURE 1
MODULATI ON FREQUENCY RESPONSE
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FI GURE 2
AUDI O LI M TER CHARACTERI STI CS
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D. MCDULATI ON CHARACTERI STI CS ( Conti nued)
The plots are wthin FCC limts. The horizontal scale
frequency) Is 10 kHz per division and the vertical scale

anplitude) is a logarithmc presentation equal to 10 dB per
di vi si on.



E. SPURI OUS EM SSI ONS AT THE ANTENNA TERM NALS
(Paragraph 2.991 of the Rules)

The 75-511 has a permanently attached antenna. There is no
connector for an external antenna. Therefore, no antenna term nal
conduct ed neasurenents were nade

F. DESCRI PTI ON OF RADI ATED SPURI QUS MEASUREMENT FACI LI Tl ES

A description of the Hyak Laboratories’ radiation t est
facility is a matter of record with the FCC The facility was
accepted for radiation neasurenents from25 to 1000 MHz on Cctober
1, 1976 and is currently listed as an accepted site.

G FI ELD STRENGTH MEASUREMENTS OF SPURI OUS RADI ATl ON

Field intensity neasurenents of radiated spurious em ssions
from the 75-511 were made with a Tektroni x 494P spectrum
anal yzer using Singer DM 105 for the neasurenents to 1 GHz, and
EMCO 3115 horn to 4.8 Gz.

The transmtter was |located in an open field 3 meters fromthe
test ant enna. Supply voltage was a power supply with a terni nal
vol tage under |oad of 4.5 Vdc.

The transmtter and test antennae were arranged to maxim ze
pi ckup. Both vertical and horizontal test antenna polarization
wer e enpl oyed.

The neasurenent system was capabl e of detecting signals 100 dB
or nore below the reference level. Masurenents were nmade fromthe
| owest frequency generated within the unit to 10 times operating

frequency. Data after application of antenna factors and line |oss
corrections are shown in Table 2.

9
TABLE 2
TRANSM TTER CABI NET RADI ATED SPURI QUS
462.5625 MHz, 4.5 Vdc, 0.498 watts

Spuri ous Radi at ed dB Bel ow
Fr equency Field Carrier



Mz uV/ m @ 3M Ref er ence’

462.563 1650061 oV
925. 125 614 69V*
1387. 688 281 75Vv*
1850. 248 283 75H*
2312. 809 1004 64V*
2775. 371 120 83V*
3237.932 268 76H*
3700. 494 299 75Vv*
4163. 053 1018 64V*
4625. 615 1123 63V*
Required: 43+10 Log(P) = 40

"Wor st - case pol arization, HHorizontal, V-Vertical.
*Reference data only, nore than 20 dB below FCC limt.

Al'l other spurious fromlowest frequency generated to the tenth
har nonic were 20 dB or nore below FCC limt.

Power :

P=(F.1.x3)%49.2

(1.650061)?% 49.2
0.498 W

10
H. FREQUENCY STABILITY
(Paragraph 2.995(a)(2))

Measur enent of frequency stability versus tenperature was nade
at tenperatures from-20°C to +50°C. At each tenperature, the unit
was exposed to test chanmber anbient a mninmum of 60 mnutes after
i ndi cated chanber tenperature anbient had stabilized to within £2°
of the desired test tenperature. Following the 1 hour soak at each
tenmperature, 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 -20°C

A Thernmotron Sl1.2 tenperature chanber was used. Tenper ature
was nmonitored wth a Keithley 871 digital thernoneter. The



transmtter output stage was termnated in a dummy | oad. Primry
supply was 4.5 volts. Frequency was nmeasured wth a HP  5385A
frequency counter connected to the transmtter through a power
attenuator. Measurenments were made at 462.5625 MHz. No transient
keying effects were observed.

TABLE 3

FREQUENCY STABILITY AS A FUNCTI ON OF TEMPERATURE
462.5625 MHz, 4.5 Vdc, 0.498 W

Tenperature, °C Qut put _Frequency, Mz p.p. m
-20.1 462. 561457 -2.3
- 9.7 462. 561576 -2.0
- 0.8 462. 561959 -1.2
10.2 462. 562555 0.1
20.8 462. 562725 0.5
31.1 462. 562314 -0.4
40. 3 462. 562119 -0.8
50.5 462. 562548 0.1
Maxi mum f r equency error: 462. 561457
462. 562500
- .001043 Mt

FCC Rule 95.627(b) specifies .00025% (2.5 p.p.m) or a maxi num of
+0. 001156 MHz, which corresponds to:

Hgh Limt 462. 563656 Mz
Low Limt 462. 561344 Mz

11

l. FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rul es)

Cscillator frequency as a function of power supply voltage was
nmeasured with a HP 5385A frequency counter as supply voltage
provided by an HP 6264B vari abl e dc power supply was varied from
+15% above the nomnal 4.5 volt rating to below the battery end
poi nt . A Fluke 197 digital voltnmeter was used to measure supply
voltage at transmtter primary input termnals. Measur enent s

wer e made at 20°C anbi ent .

TABLE 4



FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE

462. 5625 Mz,

Supply Vol t age

Qut put _Frequency, Mz

4.5 Vdc Nom nal ;

0. 498W

k=
B
3

. 562500

5.17 115% 462.
4.95 110% 462.
4.73 105% 462.
4.50 100% 462.
4.28 95% 462.
4.05 90% 462.
3.83 85% 462.
3. 60* 80% 462.
Maxi mum frequency error: 462.
462
+

FCC Rule 95.627(b) specifies .00025% (2.5

+0. 001156 MHz,

correspondi ng to:

High Limit

Low Limt

*Battery end point.

Q1
Q31
Q32
Q33
QR1
QR2
QR3
QR5

25C4226
KRC104S
25C4226
25C4226
2S5C4226
2S5C4226

KTC3880S
KTC3875S

12

APPENDI X 1

562820
562768
562742
562725
562726
562735
562750
562760

562820

. 000320

p.p. M

FUNCTI ON OF DEVI CES

N.E.C
K.E.C
N.E.C
N.E.C
N.E.C
N.E.C
KEE.C
K.EE.C

75-511

RX/TX VCO BUFFER
RX/TX VCO SWITCHING

0.S.C
BUFFER
RX RF AMP.
1'ST MIXER

1'ST IF AMP.
CTCSS DET.

OCOO0O0O000
NG RG RGN NS N RN

MHz

or a maxi mum of

462. 563656 Mz
462. 561344 MHz




QR6
QT1
QT2
QT3
QT4
Qs1
Qs2
Qs3
Qs4
QS5
Qs6
Qs7

IC1

IC2
IC3
IC4
IC5
IC6
IC7
IC8
IC9

KTA1504ST1(G)
25C4226
2SC4226
BLT70
KRC104S
KRA105S
KRA105S
KRA105S
KRC104S
KRA105S
KRA105S
KRA101S

DBL5018V

NJM2070
KS57C21208
KB8825
TK71330
LM324
24WC02J
LM324
LM324

K.E.C
N.E.C
N.E.C
PHILIPS
K.E.C
K.E.C
K.E.C
K.E.C
K.E.C
K.E.C
K.E.C
K.E.C

DAEWOO

JR.C
SAMSUNG
SAMSUNG
TOKO
NATIONAL
HOLTEK
NATIONAL
NATIONAL

AUDIO PATH SWITCH
TXBUFFER

TX POWER DRIVE AMP.
TX POWER FINAL AMP.
TXSWITCH

RX B+ SWITCHING

RX P/S SWITCHING

TX B+ SWITCHING

TX B+ SWITCHING
VOX OUT SWITCHING
LCD BACK LIGHT SWITCHING
PTT DETECTOR

2'ND MIXER,IF,AND

FM DETECTOR
AUDIO POWER AMP.
CPU
PLL FREQUENCY SYSTHESIZER
REGULATOR
PRE-EMPHASIS AND 300Hz HPF
EEPROM
CTCSS LOWPASS FILTER
DE-EMPHASIS AND 300Hz HPF



APPENDI X 2

Cl RCUI TS AND DEVI CES TO STABI LI ZE FREQUENCY

SYNTHESI ZER

A phase | ocked | oop (PLL) circuit establishes and stabilizes
operating frequency.

The data for producing necessary frequencies is established
by the CPU on the digital board.

The frequency stability of the TX)RX is maintained by the
TCXO, which generates a stable frequency of 21.25 M.

G RCUI TS AND DEVI CES TO
STABI LI ZE FREQUENCY
FCC ID: MVA75511

APPENDI X 2



APPENDI X 3

A RCU TS TO SUPPRESS SPURI QUS RADI ATl ON
AND LI'M T MODULATI ON

Crcuitry to Suppress Spurious En ssions

A lowpass filter with LT4, LT5 and LT7 attenuates harnonics.

Crcuitry to Limt Mdulation and Audi o Low Pass Filter

The voice signal input fromthe m crophone is pre-enphasized at
| C6D and at |1 C6C so the voice signal does not exceed the all owabl e

bandw dt h assigned for transm ssi on.

After limter, 1C6, the signal is conbined with the CTCSS tone at
the digital circuits, passes VRL, and is supplied to the 3 kHz LPF
whi ch has the 4'" order characteristics and adjusts the assigned
frequency band width not to exceed the allowabl e range.

CIRCU TS TO SUPPRESS SPURI QUS
RADI ATI ON AND LIM T MODULATI ON

FCC ID: MVA75511
APPENDI X 3



