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�6`Q<�;�<TL�<T5Yg�<M_äNO587:FQG'Hm�UGINZJWGINPNO<M_ä[\`Q;�KM9�7:`�GkNP<TL�KTFQ_�áU;�KT`QFQ¦�bx58[]< XZKM_W<MH~ùIù % ��H8KM��¦$JWGINON

­QH8[\<M;�[\K�GIg:KT5Y_ GIH85YG'NP58FQ7Q?��6`�5YNcGIF�[]58¦jGIH85YG'NP58FQ7�­�HY[\<M;�9QNO<M_n[\�UKb<M587�`Q[]`�¦$KT;�_W<M;��~9Q[\[\<M;��UKM;�[]`�H8KM�U¦
J�G'NPN�NO<ML�[]58KTFQNU�U5Y[\`kjpùb_W�iR$;�<M¨'9Q<MF�L�58<MNeKMR % w2bgf'?
�6`Q<x­�HY[\<M;�NU`QG'g:<{Gz�xf¡KM`�Xã5YF�J�9Q[t58XZJ�<T_�G'FQL�<M|@GIFQ_�G�=I�SKM`�X KT9Q[\J�9Q[~58XZJ�<T_�G'FQL�<�?
�6`Q<�¨I9�GIH85Y[\^zKMRv[\`Q<¤GIFQG'HYKT7 58FQ[\<M;�RjGIL�<h��GINS[\<MNO[]<T_klI^ XZ<TGINO9Q;�5YF�7Ê[\`Q<Z_�58NP[\KM;�[]58KTF�KMRmG��@? =

[\K�ù@? =Êw2bgf¤oU4�qUfÞNO587:FQG'HvNP<TFQ[�[]`�;�KT9Q7:`�[\`Q<�qtrÙØ�|p[\`Q<¤­QH8[]<T;�NZG'FQ_k[\`Q<{Ø rçqu?��6`Q<�CE� L�9Q;�g�<
XZ<MG'NP9�;�<TXZ<MFQ[SJ�;�KML�<M_�9�;�<k�jNP<TL�[\58KMFÕ=E? % �x�UG'Nz9QNP<T_�[]K�XZ<MG'NP9Q;�<�[]`�<aNP587:FQG'H>J�KM��<M;hGIF�_ó[\`Q<
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_�58RjR$<T;�<TFQL�<MNelI<T[]�U<T<MFz[]`�<cNP587:FQG'H�GIFQ_�FQKT5YNO<>HY<Tg:<THYN�?

ÀDÁ TDÁ Â ^ ÆW÷IÆWÈ-~�Æ�Ç

�6`�<k46f ;�<ML�<M58g:<T; �UG'NnGIF�KM[\`Q<T;h��L�KMX XZKT_�<TH����~¦j��Ø��§[];�GIFQNOL�<T58g:<M;�?ó�6`�<k;�<TL�<T5Yg�<M;���4§­�HY[\<M;
lIG'FQ_���5Y_W[]`�NOJ�<TL�58­QL�GI[\5YKTFä58N�� & ? =�w2bgf�G'[��pA�_W� GIFQ_��Ú��=Êw2bgf�G'[��pAI�Ê_W��?Q��`Q<�;�<TL�<T5Yg�<M;
9QNO<MNmG�f KM[\KM;�KTHYGuf �~ù'ùI= &0��� KM�óà6KM��<M;��>GI;�;�KT�U¦j�~GIF�_S4�f ��4��î����R$KT;mXZKMNO[îKMR�[\`Q<���4ÊG'FQ_�Ø�4
NP587�FQGIH�JW;�KTL�<TNPNO5YF�7�Rj9QF�L�[\5YKTFQN�?D��`Q<>4�f¡_W<M[\<ML�[]KT;m5YNUGb¨I9QG'_�;�GI[]9�;�<T¦j[]^�J�<�_W5YNOL�;�58XZ5YF�GI[\KM;�øj=I�W| =@�"ú�?
�6`�<�;�<ML�<M58g:<T;eRj;�<T¨I9Q<TFQL�^Z�UG'NcNP<T[v[\K � %I% ?Ù��='�¤f7b�fI?t�6`�<�NO¨I9�<MH8L�`ÊH8<Mg�<MHD�UGIN>NP<T[v[]K�XZ58FQ58XZ9QX
NPKx[\`QG'[ [\`Q<{;�<TL�<T5Yg�<M;�GI9Q_W58KuKM9�[]JW9Q[~�UGIN�GIH8�UGI^:N�KTFp?
�6`Q<b;�<ML�<M58g:<T;x��GIN{J�H8GIL�<M_z58FäG L�G'NP[UGIH89QXZ58FQ9�X lIKTVQ?�ØÚL�KTFQF�<ML�[]58KMFk��GINSJW;�KTg:58_�<T_Ê[\KZ[\`Q<

KM9�[]JW9Q[�KTR@[]`�<�;�<TL�<T5Yg�<M;�� N���4n­QH8[\<M; �j���e��|�J�58F�='�QNOK�[]`�GI[6[\`Q<U��4nNP587:FQG'H�HY<Tg:<TH�L�KM9�HY_ulI<�XZ<MGINO9Q;�<M_�?
�6`�<x[];�GIFQNOXZ58[][\<M;��UG'N�_W5YNOGIl'HY<T_h[\K{J�;�<Mg:<TFQ[~GIL�L�58_�<TFQ[\GIH6_�G'XZGI7:<{[]K{[\`Q<{R$G'_�58FQ7�NP58XZ9QH8GI[\KM;�?QØeF
¢~f �mJ�KT�U<M;�H85YF�<u­�HY[\<M;U�UGIN�9�NP<M_hKMFz[\`Q<cJ�KT�U<M;eNP9�J�J�H8^SHY<TGI_WN:?p46587:9�;�<x=@? % NP`QKT�UN�[\`Q<{L�KTXZJ�KT¦
FQ<TFQ[\N�G'NPNOKML�5YG'[]<T_h��5Y[\` [\`Q<c;�<ML�<M58g:<T;ö?

Ant.

Pwr.
Spkr.
-

IC2AT
FM Receiver
(144.15 MHz)

Cast Aluminum Box
�

RF
Input

AF
(
Output
�Battery

IF Output (high impedance)

CDE 1021L
�
EMI Filter

9VDC
�

Power
Supply
-

10VDC
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[\`Q<u� 4�F�KM58NP<xNPKT9Q;�L�<�?î�6`�<xFQKM58NO<{KM9�[]JW9Q[~58N�[]`�<x58FQ[\<M;�FQG'H6_�<Tg:58L�<xFQKM58NO<{KMR�[]`�<uG'XZJ�H85Y­�<M;�?î�6`�5YN
GIXZJWHY58­Q<T;t`QGIN~GxNOJ�<TL�58­Q<T_{Rj;�<T¨I9Q<TFQL�^�;�G'FQ7:<�KMR6����[]K{���I�'�cf7b�f�|I7�GI58FbKMR�� &�  ���I_W�~|:GIF�_xFQKM58NO<
­Q7�9Q;�<bKMR��"� _W��?W�6`�<bNPJW<ML�[];�9QX KMRt[]`�<SFQKM58NO<��UGIN{XZ<MG'NP9�;�<T_ �U58[]`aGhNOJ�<TL�[\;�9�X GIF�GIH8^¡f"<M;cNO<M[
GI[x�Sw2bgf�;�<MNOKMH89Q[\5YKTFalIG'FQ_���5Y_W[]`kGIFQ_Ê�UGIN{RjKT9QFQ_n[\KZlI<SL�KTFQNO[]G'FQ[U[]K��U58[]`Q58F��E? �h_��ÕKTg:<T;{[\`Q<
;�<ML�<M58g:<T;�� N���4©l'GIFQ_W�U58_�[\`p?eØ�H8[\`QKM9�7:`�[]`�<�J�;�KMl'GIlI58H85Y[\^n_�58NP[\;�58lI9�[]58KMFdKTRv[\`Q<���4¥F�KM58NP<h�UG'NSF�KM[
XZ<MG'NP9�;�<T_�|E58[�NP`�KM9QH8_n`�GIg�<ulI<T<MFa¢�GI9QNONP58GIFÊlI<TL�G'9QNP<u[\`Q<Sl';�KTGI_�l'GIF�_¤�$G'J�JW;�KTV:58XZGI[\<MH8^k��¢£bgf"�
FQKT5YNO<��UGIN>J�G'NPNO<M_�[]`�;�KT9Q7:`�GIFÊ��4d­QH8[\<M;���5Y[\`ÊG�XZ9QL�`kF�GI;�;�KT�U<M;el'GIFQ_W�U58_�[\`��$G'J�J�;�KMV�5YXZG'[]<THY^
��=Zw2bgf"�6ø��I�P|QNP<TL�[\5YKTFzùE? �Iú�?

Ð�Ì�Æ�Å ^ ` < ÌÎÌ�Æ�ËîìpÍQÌ�ÑQÇ

�6`�<�� 4zCE�>�k�UGINmNP<T[plI^�w�<T<MJ�58FQ7>[]`�<eF�KM58NP<�JWKM�U<T;v­�V:<T_�GIFQ_ug:G';�^�5YF�7x[\`Q<U�~4 NP587:FQG'H@H8<Mg�<MH\?'Ø
átØ�¤ó¢~HY<TXZ<M[\;�5YL�NeXZKT_�<TH % ù & NP[\<MJZGI[\[]<TFQ9�GI[\KM;U�U58[]`�Gb;�GIF�7:<cKTR6�u[]K��"�E�I? =S_��d5YFn�E? =b_��dNP[\<MJ�N
�UGIN�9�NP<M_¤[\Kcg:G';�^b[\`Q<c�~4kNP587:FQG'H6H8<Mg�<MH\?

õUÑQÉÊñ�È�ËîÆ�Ç Z Ð�Å�ÏçÈ
ÌÎÌ�Æ�Ç

Ø f 58FQ58¦j�~58;�L�9Q58[]Nhà6CE� ¦$�'¦��h�~4�J�KM��<M;¤L�KMXZl'5YF�<M;
rçNOJ�H858[][\<M;��UGINh9QNO<M_�[\KzNP9�XÞ[]`�<aNP587:F�GIH�GIFQ_
FQKT5YNO<�?�Ø NP<TL�KMFQ_�L�KTXZlI58FQ<M;
rsNPJWHY58[][\<M;��UG'N�9�NP<T_d[\KzJ�;�KMg�5Y_W<z[\�UK KM9Q[\J�9�[]N�?äoUFQ< �U<TFQ[x[]Kz[\`Q<
;�<ML�<M58g:<T;�G'FQ_�[]`�<�KM[\`Q<T;U��<MFQ[t[\Kc[\`Q<�NOJ�<TL�[\;�9�XãGIF�GIH8^¡f"<M;�?���`Q<x_�58RjR$<T;�<TFQL�<�5YFn[]`�<�H8<Mg�<MH8NeKTR6[\`Q<
[\�UKxNPJ�H858[][\<M;�KM9�[]JW9Q[\N��UGIN�XZ<MG'NP9Q;�<M_�[\K{lI<cHY<TNPNe[\`QGIF �E? �Z_W��?

Ð�Å6ÆW÷IÌ�ÇöìpÉ < ËpÍ�Ï¦¥6§:ÆWÇ

Ø�F*bcà�XZKM_W<MH�¨'=I=©¨'� NPJ�<TL�[\;�9QXèGIF�GIH8^¡f"<M;{�UGIN�9QNO<M_�[]KZXZ<TGINO9Q;�<�[\`Q<�;�<MH8GI[\58g:<bHY<Tg:<THYN�KMRv[\`Q<
NP587�FQGIHQGIFQ_b[\`Q<�FQKM58NO<�?WØ�H8[\`QKM9�7:`¤[]`�<�NP587:F�GIH@JWKM�U<T;mL�GIFnlI<eXZ<TGINO9Q;�<M_�_�58;�<ML�[]H8^:|WXZ<MGINO9Q;�<MXZ<TFQ[
KMR>[\`Q<aFQKT5YNO<kJ�KM��<M;h;�<M¨I9�5Y;�<MNnNP<Tg:<M;�GIH�G'9QV�5YH85YG';�^äXZ<MGINO9Q;�<MXZ<TFQ[\NzGIFQ_¥L�KM;�;�<TL�[\5YKTFQNh[]`�GI[ZG';�<
_�<TNPL�;�58lI<T_S58F{Ø�J�JW<MF�_�58V{qu?�£a`Q<TFh[\`Q<�NOJ�<TL�[\;�9�XÚGIFQG'HY^ªf�<T;���GIN�F�KM[pGIg:G'5YH8GIl'HY<�5Y[Ý�UG'N�;�<MJWHYG'L�<T_
�U58[]`dGk='�ÊKM`�X [\<M;�XZ58FQGI[\58KMF�[\K¤<MF�NP9Q;�<nJ�;�KMJW<M;�XZG'[]L�`Q58FQ7ÊKTRm[]`�<�NPJWHY58[\[]<T;�J�KM;�[\N:?hC@5YF�L�<h[\`Q<
NPJW<ML�[];�9QX G'FQGIH8^¡f"<M;U��GINcF�KM[vGIL�L�9Q;�GI[\<MH8^ZL�GIH85Yl';�GI[\<M_W|E[\`Q<uC@�>��XZ<MG'NP9Q;�<MXZ<TFQ[\N�9QNO<M_nKTFQH8^Z[\`Q<
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46587:9�;�<�=@? ùxNP`�KM�UN~[]`�<�L�KTXZJ�KTFQ<MF�[]N�KMR�[\`Q<UR$G'_�58FQ7�L�`�GIFQF�<MHÒNO58XZ9QH8GI[]KT;ö?E�6`�<�NP58XZ9QH8GI[\KM; L�KMF�NP58NP[\N
KMR�Gx�~GI^�HY<T587:`�RjGI_W5YF�7�NO5YXZ9�HYG'[]KT;�|�G'Fb�~4 GI[\[]<TFQ9QG'[]KT;�|'GxFQKM58NO<UNOKM9Q;�L�<M|�GIFQ_xGxL�KMXZl'5YF�<M;
rçNOJ�H85Y[\[\<M;�?

HP 8558B
spectrum½
analyzer,

to
>
receiver

RF power
combiner/splitter)

Kay Elemetrics
model 437

RF attenuatorfrom
transmitter
>

Mini-Circuits ZHL-2-8
RF amplifier (noise source)

controller)

modulator

I Q
*

fading
?

simulator½
Rayleigh

46587:9�;�<x=@? ù@BD46GI_W5YF�7�L�`�GIFQF�<MHDNO5YXZ9�HYG'[]KT;ö?

`~Í�ò6È�ËîídÐ�È
ÉÊìpÏsÍQÌ�ÑQÇ

ØÚRjGI_�58FQ7¤NP58XZ9QH8GI[\KM;>�UGINcl'9Q58HY[�R$KT;>[]`�<MNP<SXZ<MG'NP9�;�<TXZ<MFQ[\N�?��6`Q<SR$G'_�58FQ7¤NP58XZ9QH8GI[\KM;cXZKT_�9QH8GI[\<MN
[\`Q<��~4�NP587:F�GIH>[]K�7�5Yg�<ä5Y[ZGó�~G'^:H8<M587:`Q¦j_W5YNO[];�5Yl'9Q[\<M_¥<TFQg:<TH8KMJ�<�G'FQ_¥Gó9QF�5YRjKM;�XZH8^:¦j_�58NP[\;�58lI9�[]<T_
J�`�GINO<�?D�6`Q<xRjGI_W5YF�7SNP58XZ9QH8GI[\KM;U58Ne_W<MNOL�;�5Yl'<M_¤5YF�Ø�JWJ�<MF�_�58Vb��G'FQ_�øj=IAWú�?

ôxÑQÈ
ëTÆ�Ð�ÑQìpÇ�÷IÆ

�6`�<¤NO587:FQG'HvGIF�_�F�KM58NP<¤H8<Mg�<MH8NS�U<T;�<�XZ<TGINO9Q;�<T_ÊGI[��~4�l'<ML�GI9QNO<�5Y[U�UGIN�FQKT[�J�KTNPNO5Yl'HY<�[]K¤XZGIwÒ<
GIL�L�9�;�G'[]<ZXZ<TGINO9Q;�<TXZ<MF�[]N�GI[U[]`�<�;�<ML�<M58g:<T;�� N���4�NP[\GI7�<�?c��Kb<TFQNO9Q;�<�[\`QG'[U[\`Q<Z��4�CE�>� GIF�_�[\`Q<
�~4kCE�>���U<M;�<x<T¨I9QG'HY|�[\`Q<c;�<TL�<T5Yg�<M;�� N�5YF�[]<T;�F�GIH�FQKM58NO<c��GIN�XZGINPwÒ<M_ZlI^SGI_W_�58FQ7{G¤H8GI;�7:<�GIXZKT9QFQ[
KMR�F�KM58NP<�[\K�[]`�<��~4�NO5Y7�FQGIH\?D�6`�<>G'_�_�58[\5YKTFQGIH�� 4�FQKM58NO<c;�<MNO9QH8[]<T_S58F�GIF�5YF�L�;�<MG'NP<�5YF�[\`Q<���4zFQKM58NO<
H8<Mg�<MHÝKMRpGI[�H8<MGINO[x�I��_���?W��`Q58NuH8<Mg�<MHîKMRtFQKT5YNO<b<MFQNO9Q;�<M_n[]`�GI[U[\`Q<SF�KM58NP<�G'_�_�<T_ÊlI^�[\`Q<Z;�<TL�<T5Yg�<M;
`QG'_¤G�NPXbGIHYHE�$¾��E? =Z_W�~��<MRjRj<ML�[vKTFz[]`�<c��4�CE�>�e?
ØÚf 5YF�5Y¦j�~58;�L�9Q58[]NxXZKM_�<TH�¿�b � ¦$�'¦;¨n� 4�GIXZJWHY58­Q<T;>�U58[]`�5Y[\Nx5YF�J�9Q[�[\<M;�XZ5YF�GI[\<M_z��GINS9�NP<T_ÊG'N
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ÀDÁ TDÁ[Ò ÓîÇöÍ�ËpëMÉÊÈ
Ì�ÌÎÆ�Ç

�6`�<h[\;�GIF�NPXZ58[\[]<T;S��GINZGIFd��L�KTXæXZKM_W<MH~��� ¦$�"Ø��ÕFQG';�;�KM�U¦jlIG'FQ_k46f [\;�G'FQNOL�<T5Yg�<M;S_�<TNP587:F�<M_kRjKM;
KMJW<M;�GI[\5YKTFn58Fn[]`�<¤� %I% [\K�� % ¨Zf7bgf�GIXZG'[]<T9Q;�l'GIFQ_�?D��[\NeNPJ�<TL�58­QL�GI[\58KMFQNeG';�<cNP58XZ58HYG';U[\Kc[\`QKMNO<xKTR
L�KMXZXZ<T;�L�5YG'HDHYG'FQ_�XZKMl'5YH8<x;�GI_�58K{<T¨I9�5YJWXZ<MFQ[�øj=I�:ú�?î��`Q<xGI9�_�58KuJW;�KTL�<TNPNO5YF�7bL�58;�L�9Q58[\;�^bL�KTFQ[\GI58FQN�G

Ô �I��_W��J�<T;m_�<TL�G'_�<cJ�;�<M<MXZJW`QG'NP58N�F�<M[\�UKM;�w�|�G�H85YXZ58[\<M;m�jJ�<TGIw�L�H85YJWJ�58FQ7��DL�58;�L�9Q58[îGIFQ_�G�H8KM��¦$JWGINON
­QH8[\<M;�?��6`Q<bXZG'V:58XZ9QX JW<MG'w�_W<Mg:58GI[\58KMFa��GIN{XZ<MG'NP9Q;�<M_n[]KZl'<b=�w2bgf'?��6`Q<bL�GI;�;�58<T;cRj;�<M¨I9�<MF�L�^
�UGIN�NO<M[t[]K�� %I% ?Ù��='�bf7bgfI?���`Q<xRj;�<T¨I9Q<TFQL�^�NP[\GIlI58H85Y[\^b5YNUNPJ�<TL�58­Q<T_¤G'NÖÕU�'? =bwebgfI?
�6`Q<e[\;�GIF�NPXZ58[\[]<T;���GIN�JWHYG'L�<T_Z5YF�GuL�G'NP[pGIH89QXZ58FQ9QX�lIKTV{G'FQ_b[\`Q<�JWKM�U<T;mH8<MGI_WN��U<M;�<�J�G'NPNO<M_

[\`Q;�KT9Q7�`ÊG'F ¢~f �m­�HY[\<M;U[\K{J�;�KMg:58_�<x�~4�NO`Q58<MH8_�58FQ7�?QØ g�KMH8[]G'7:<{;�<M7�9QH8GI[\KM;e`Q<THY_�[]`�<u[\;�GIF�NPXZ58[\[]<T;
NP9�J�JWHY^�g:KTH8[]GI7�<mGI[î���eg�KMH8[]NÝqU��?�Ø�F¤�I� _W��='�eKM`�X G'[][\<MF�9QGI[\KM;p�UGINpXZKT9QFQ[\<M_�5YF�NP58_�<v[\`Q<�NO`Q58<MH8_�¦
58FQ7hl'KMV [\KZ;�<T_�9�L�<b[\`Q<Z�~4�KT9Q[\J�9Q[eH8<Mg�<MHÝ[]KÊ�"�E? =Ê_��~X�×"?c465Y7�9Q;�<b=E? �zNO`QKT�UN�[\`Q<ZL�KTXZJ�KMF�<MF�[]N
GINONPKTL�58GI[\<M_��U58[\` [\`Q<c[\;�GIF�NPXZ58[\[]<T;ö?

Cast Aluminum Box
�

Ant.

Mic.Pwr.

11 dB Attenuator

10 V
Regulator

Power
Imput
(13
VDC)
Ø

Audio Input (6 mV rms)

IC2AT
FM Transmitter
144.15 MHz
(low power mode)

CORCOM 10EK1
�

EMI Filter

10
VDC

Audio
(

Attenuator
Audio Input (2.5 V peak)

RF
Output
�
(12.5 dBm)

465Y7�9Q;�<x=E? �EBD¢~V�J�<T;�58XZ<MF�[]G'HD[];�GIFQNOXZ58[][\<M;�?
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�6`�5YN{L�`�GIJ�[\<M;{_W<MNOL�;�5Yl'<MN�XZ<MGINO9Q;�<MXZ<TFQ[\N{KMF�G'Fk<TV:J�<T;�58XZ<TFQ[]G'H~o�46qUfSrs46fÞNO^:NO[]<TXÊ?cCE<TL�[\5YKTFQN
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in-phase

quadraturex

+ 1 + jy

+ 1 - jy- 1 - j

- 1 + j

(imaginary)

(real)
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