o, THEORY OF OPERATION
Circuit Composition And Opeeation Theory
Tha basic caplunstion for the eircul compesition

MEFR-200 consistz mandy of the one boasrd controdliing the analog circuit parts and the digical

cireuil parts for the other control.

Heceiver

BNIFI-200 rransmission parls ure conpeescd in e double comversiun svstem, which has the
It IFF Dreguency of 217830k and the 2od IF moguency of 420815, Wilh ibe fronlemd eivenis
which haz an excellent band characteristices and zkite charctenstice, the 1 pole MOF vsed in
the Lst IF, and the 3 pole ceramic filter in the Zed [F, the reception infeirvupting factors such
as the image and the senzitvily repression are redeced for the more stable recepoon,

HF Frontend

The signal rocoived by the aptonna will be transmitted o the fontend throough the antcnna
switehing civonl comststed of 147, L4E C416, C4I3 and CAIR The Gonters] oonsisizs of 1w
RF amplifier transistor Q11 and inputfoutput bard pass Glter. Bach input’output hand pass
fiiter has the bandwidth of approxumacely 108, prmanly dindmishes the other signal rather
thun the bsp IV image and other sigoal wilbin e reception boand and  ampdifies only he
necessary sgEnal within the B

1at Mixer

The receiver signal which has oo ampliffcd in the BT onteod §= previded te the base of
the Ist mixer (HZ The Ist 10 sigeal provided from the TR circwit is supplisd to the
emitter of Q12 and converted to the lst [F 21L7MHz,

I IF Falwer and 150 1B Sompdifes

The signal covered T OQF2 fo 217z, the Ist froouency, changes ts impedance through 115
and then s infused o the fundamental MOF which has the center fregeency of 2L7Hz amd
the hand width of +/~-375K 1=

Here, the signal reduces the image and other unwanted sipgnal for the Ind IF, and changes its
impedance again throwgh the K108 and Clia Then the signal s infused to the Q13, the 1st
I amplificr, The signat miused W the 13 s amplificd apmpresdmately by 20d o order o
acguire Lhe regquited vecepdion sensilivity, amd infused w0 the [C1 which unctions as the 2nd
maxer, the Znd [F amplifier, and the F& detector,

NAMEUNG CORPORATION
FCC ID: ONLNFR-200

EXHIBIT# 5



dimd Mimer, Zred 19, A Dewector | K2LL

The receiver [F ozignal of 2078z, which has been infused to KD 15 mixed with the 2nd
LAY signal of 21.2500MHz and converted o 450K Hz, the 2nd IF frequency. The receiver signal
converied to the Zed IF fregweney pessed  through the CF2, the ceramic filter of A50KHz
agmn, After the lmiting inside the 011 and the FM demeoddulating by e guarter shkdector
ingide the TCHH the sigoal offees the autput through the S pin of e 11T

The 2rd 1O signal of 21L2500MITe which infosed 1o the I Glles: snd wses directly  the
cryslal of 212500z, The sgeelch cireoil 1o composod o delel the noises o the received
signal demodulate in the Hh pim of the ICLE For this porpose, the ooise filter s using the
OF amphifier inside the 1011,

Die=Empbuases

The audio sigeal which has been FM desodulate in the IC1T supplies o RI123, C128, B3N,
CA2 which funciin gx the De-eimphaozis,

Audio Power Amplifier | 132 )

Ahe received audio signal which has been adjusted o the appropmate wolume i the VEIL i
supplice] fo the 2nd pin of the 1032 and smplified approximately by 2B Then, i fums up
the speaker with the maximem output of 05Warts,

The Ttk pin of the 032 15 the audio mote terminal. W a voltage supply o the Gth pin of the
032 is supplicd fo thiz wrmined, we 1032 stops fnctioping & the awdie peeer ampbifor
regartlless ol the wepnal supplied o the 20d pin of ehe 1032 d thege i oo sound cniilor
trom the speaker.

Transmitter

The ransmaszion oarl of the HFE-200 i designed 1o smplily the BF spnol oscillated and
mochilated by Vhe synthesizor 1o approximaiely below 300mWIERF) by 1w power ransislor of
GHG.

Fre-emphasis (1CT1)

The wvowe =ignal input from the microphone 12 pre-emphasized at the ICTIA. The signal
which cames ont of the TR is Timiled te g cordoin amplitede for the woice signal not to
cxcoed the atlowable band width assigned for transmission,

TH Power { Q43

Ther ansmibled signal of spproxmastely TmW, combined gl the PLL mexhie is supplied o U
haze of the (M3 amplifier, The transmited signal armplified 1w 05 Walts here passes the ‘I'X
LPF of the 2nd chamscteristice of the [45% and the [46 and RX/TX switching takes place by
the T2, After this, the signal is pravided fo the asterma the TX LPF af the st

characieristice, consistod of the 14T



Irequency Synthesizer
Vaoltare Control Oseilbarore [ V00 D

The VOO of the NEFR-200 eovillaies 46250250 undicr e snsmdssion condition  angd
4405030 I under the socopion condifion. The VOO cunsists of the osoillator of the Q21
amnd contains the cecillator frequency of approxmmately 217MIT: duncg the tmnsmission S
receqiion conversion, That is since the VOO should oscillate relatively low frequency  during
receplion compared o ransmission, the 1323 15 directly ased by the KNG

Theretore as a result, the CA6 is added in parallel to the resonance cireuit of the VOO Lo
ascillate a low freguency, Dorng fransmizsion, o redabively high frequeney shonld be oscillated
compared to reception. Therefore, the D23 s pdversely bissed by the BHEB and a3z o result,
the CX5 which Iz added in parallel fo the resomance gt of the YOO s romoved o
asillesle e desived ansmis=ion [ogoemey.

The VOO is contralled by the 1021 PLL IC in order to oscillate the accurate froquency. The
output  frequescy of the VOO i supplied o the 021 PLL IO immediately, At the 1821,
TOROEL M) by e TCXO-1 i compered o the outpot (reguency of the VOO, The
YOO is controlied through the oop flter consisted of the 218 C23 and the C2535% in ander
to oscillate the atable frequency wanted foe the o

The YOO controlled voltaoe which has passed the Toop filter suoplies 6o the T321 vardiator
diode, and the VOO an ozollale the PLL propmmmed froquency by the capactty variation in
e DEL In addbtion, the L2Z3 un dhe VOO oot fmctions s Toguency b e VOO o b
ornperiy controlied by the TC21 LI, TC

BxAR Dubler Amphilier [ Q22 Q41 )

The BRI signal oscillated at the VOO i3 provided to the Q12 RY ist muxer through the (22
during  the reception, and s provided to the Q42 power driver amplifier through the (4]
during the transmission,

LY. Freguency Synthesizer {3021 3

The PLL syolhesizer of the NFE-200 consists of e sigoal Joop PLE ciouit with  the
velererece of GE2GK1LE The 1C2]1 PLL IC includes all the functions soch as the relerence
ascillator, the driver, the phase detector, the lock detector, amd the programmable divider,

AL the refereree oscillator, the 212MHz TOXKO of the TOXO-1 is conpected to the pin 11 of
the IC21 o oacillate the freqguency of 2125MHz The TCNOZ1250MHz) is the temperature
compensation circt to maintain the froqueney within the allvwable crmor mnpe cven under a
low temperatore of 2077,

The phase detector 2ends aut the oulpel power to the loop filter through 3rd pin of the TE21
 the escillapon frogpeency of the VOO is low cumpared o Uw relerenced frogoensy, (e
Phase deteclor seids oot e oulpul power 0 posilve pulse I e oscllagon ogoeney ol U
VOO 15 high, phase detector sends out the output power in negative pulse. Therefore, the
WO can maintain the frequency sel



The programmable divider maintaims the destred frequency with the contral from the CT
The dividing ratio, "N w cacillate the desied frequency iz as below

Moo= VOO oscillation frequency / reference frecuency
If the desired frequency iz d5HGSMHr

Moo= 4025G20MITe / QOOENIL « TH0L0

CPU and Memory

Most of the control funclions of U NFR-Z200 are controlled by the [C51 CPUD The IE5E CIU
has the internal KOM o the capacity of ZKbyte, and the program for the operation of the
([T



