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7KLV� DSSOLFDWLRQ� QRWH� GHVFULEHV� WKH� RSHUDWLRQV� RI� WKH
;(����� LQ� WKH� ���0+]� EDQG�� 7KH� ;(����� LV� D� KDOI�
GXSOH[�)6.�VLQJOH�FKLS�WUDQVFHLYHU�WKDW�LV�QRUPDOO\�EXLOW�WR
ZRUN�RQ�ERWK� WKH����0+]� ,60�EDQG�DQG�RQ� WKH�����
���0+]� EDQG�� %\� XVLQJ� D� 6$:�5HVRQDWRU� DW� ���0+]
�FDUULHU� IUHTXHQF\��� WKH� ;(����� FDQ� EH� VHW� WR� ZRUN
SURSHUO\� ZLWKRXW� ORVLQJ� LWV� DGYDQWDJHV� �/RZ� SRZHU
FRQVXPSWLRQ�� 'LUHFW� 'LJLWDO� 6\QWKHVL]HU� IXQFWLRQ�� %LW
6\QFKURQL]HU«��� )RU� PRUH� GHWDLOV� DERXW� WKH� ;(����
WUDQVFHLYHU� SOHDVH� UHIHU� WR� WKH� 'DWDVKHHW� DQG� WKH
$SSOLFDWLRQ�,QIRUPDWLRQ��KWWS���ZZZ�[HPLFV�FK��

7KH�YDOXHV�RI�WKH�LQWHUQDO�FDSDFLWRUV�KDYH�EHHQ�PHDVXUHG
DW� ������0+]�� 7ULPPHU� FDSDFLWRUV� DUH� XVHG� WR� DGMXVW
DQG�WR�FRPSHQVDWH�WKH�GLIIHUHQFHV�EHWZHHQ�������0+]
DQG�WKH�QHZ�FDUULHU�IUHTXHQF\�����0+]�LQ�WKLV�DSSOLFDWLRQ
QRWH��
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,Q� RUGHU� WR� DGDSW� WKH� WUDQVFHLYHU� WR� WKH����0+]�EDQG�
YDOXHV� RI� VRPH� RI� WKH� H[WHUQDO� FRPSRQHQWV� PXVW� EH
PRGLILHG�� 7KH� PRVW� LPSRUWDQW� RI� WKHVH� LV� WKH� 6$:
5HVRQDWRU��WKLV�GHWHUPLQHV�WKH�FDUULHU�IUHTXHQF\��7KH�WDQN
FLUFXLWV�QHHG�WR�EH�DGDSWHG�DFFRUGLQJ�WR�WKLV� IUHTXHQF\�
0RUHRYHU��WKH�PDWFKLQJ�QHWZRUN��5)LQ�DQG�5)RXW��QHHGV
WR�EH�PRGLILHG�

6$:�5HVRQDWRU
$�QHJDWLYH�UHVLVWRU�LV�FUHDWHG�LQVLGH�WKH�;(������EHWZHHQ
6:$� DQG� 6:%� SLQV� ZLWK� D� SDUDOOHO� SDUDVLWLF� FDSDFLWRU
�&S���7KH�5)�(TXLYDOHQW�5/&�0RGHO�RI�WKH�6$:�5HVRQDWRU
VKRZV� D� SDUDOOHO� SDUDVLWLF� FDSDFLWDQFH� &V� �7UDQVGXFHU
6WDWLF�&DSDFLWDQFH���7R�FRPSHQVDWH� IRU� WKH� LQIOXHQFH�RI
WKH� WZR�SDUDVLWLF� FDSDFLWRUV� �&S�DQG�&V���DQ� LQGXFWRU� LV
SODFHG�LQ�SDUDOOHO�ZLWK�WKH�6$:�5HVRQDWRU��)LJXUH����

FIGURE 1: SAW RESONATOR CIRCUIT

7KH� 6$:� 5HVRQDWRU� 52����$� �5)0�� GHVLJQHG� IRU
���0+]�DSSOLFDWLRQ�KDV�D�7UDQVGXFHU�6WDWLF�&DSDFLWDQFH
WKDW� HTXDOV� WR� ���S)�� 7KH� YDOXH� RI� WKH� LQWHUQDO� SDUDOOHO
SDUDVLWLF�FDSDFLWRU��&S��LV����S)�

7KH�YDOXH�RI�WKH�LQGXFWRU�FDQ�EH�IRXQG�E\�XVLQJ�WKH�6PLWK
&KDUW��)LJXUH����

%\�XVLQJ�WKH�6$:�5HVRQDWRU�52����$�DQG�SODFLQJ�LW� LQ
SDUDOOHO� ZLWK� WKH� LQGXFWRU� RI� ��Q+�� WKH� ;(����
WUDQVFHLYHU�FDQ�EH�DGDSWHG�LQWR�WKH����0+]�EDQG�

FIGURE 2: SAW RESONATOR ADAPTATION

/1$�WDQN�FLUFXLW
7KH�H[WHUQDO�FRPSRQHQWV�RI�WKH�/1$�WDQN�FLUFXLW�GHSHQG
RQ�WKH�FDUULHU�IUHTXHQF\���7KH�IXQFWLRQ�RI�WKLV�WDQN�FLUFXLW
LV� WR�PD[LPL]H�WKH�DYDLODEOH�SRZHU�JDLQ�� � ,Q�RUGHU� WR�GR
WKLV�� D� FXUUHQW� VRXUFH� LV� FUHDWHG� LQVLGH� WKH� ;(����
EHWZHHQ� WKH� 7/$� DQG� 7/%� SLQV�� 7KLV� DUFKLWHFWXUH� DOVR
FUHDWHV�D�SDUDVLWLF�FDSDFLWRU��&S���$Q�LQGXFWRU�/��/

�
�/

�
��LV

SODFHG�LQ�SDUDOOHO�WR�FRPSHQVDWH�LW��)LJXUH�����0RUHRYHU�
WKH�WDQN�FLUFXLW�QHHGV�WR�UHVRQDWH�DW�WKH�FDUULHU�IUHTXHQF\
GHILQHG�E\�WKH�6$:�5HVRQDWRU��7R�UHGXFH�WKH�YDOXH�RI�WKH
LQGXFWRU�� D� FDSDFLWRU� LV� SODFHG� LQ� SDUDOOHO� ZLWK� &S� WR
REWDLQ�

&HT� �&S���&

2QH�RI� WKH�H[WHUQDO�FRPSRQHQWV�QHHGV� WR�EH� IL[HG�/�RU
&HT�� � )RU� H[DPSOH� /� DW� ��Q+� �/ ��Q+� �� ��Q+�� D
FRPPRQ�YDOXH����,W�LV�SRVVLEOH�WR�RSWLPL]H�WKH�WDQN�FLUFXLW
E\�UHSODFLQJ�WKH�FDSDFLWRU�E\�D�WULPPHU�

$FFRUGLQJ�WR�WKH�IROORZLQJ�HTXDWLRQ�
/�&HT�ϖ� �

WKH�H[WHUQDO�FRPSRQHQWV�IRU�WKH�WDQN�FLUFXLWV�DUH�GHILQHG
DV�

&S

&V

/

6$:�5HVRQDWRU

6:$ 6:% ;(����

/
�
 /

�
� ���Q+

& �S) ZLWK�D�WULPPHU�& ��²��S)

/ ���Q+
&V� ���S) &S ����S)
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FIGURE 3: LNA TANK CIRCUIT

8S�&RQYHUWHU�WDQN�FLUFXLW
7KH�8S�FRQYHUWHU�WDQN�FLUFXLW��)LJXUH����VHUYHV�WKH�VDPH
SXUSRVH�DV�WKH�/1$�WDQN�FLUFXLW��+RZHYHU�� WKH�YDOXHV�RI
WKH�H[WHUQDO�FRPSRQHQWV�VWD\�WKH�VDPH�

FIGURE 4: UP-CONVERTER TANK CIRCUIT

/2�WDQN�FLUFXLW
7KH�LQWHUQDO�/2�EORFN�PXVW�EH�FRQQHFWHG�WR�WKH�IROORZLQJ
H[WHUQDO� WDQN� FLUFXLW� �)LJXUH� ���� 7KH� /&� UHVRQDQFH� LV
FUHDWHG�EHWZHHQ�7.$�DQG�7.&�SLQV��7.%��LQWHUQDO�ELDVLQJ�
PXVW�EH�JURXQGHG�YLD�&��

FIGURE 5: LOCAL OSCILLATOR TANK CIRCUIT

5)RXW�0DWFKLQJ�1HWZRUN
7RSRORJ\
$�PDWFKLQJ�QHWZRUN� LV�QHHGHG�WR�WUDQVIHU� WKH�PD[LPXP
SRZHU�IURP�WKH�5)RXW�WR�WKH�DQWHQQD��7KH�YDOXHV�RI�WKH
H[WHUQDO�FRPSRQHQWV�RI�WKLV�PDWFK�DUH�GHSHQGHQW�RQ�WKH
FDUULHU�IUHTXHQF\�

7KH�RXWSXW�LPSHGDQFH�RI�WKH�WUDQVFHLYHU�;(������5)RXW�
FDQ� GH� GHILQHG� E\� LWV� SDUDOOHO�PRGHO� �5S� DQG� &S��� ZLWK
&S ���S)

7KH�5)�RXWSXW�LV�D�FXUUHQW�VRXUFH��RSHQ�FROOHFWRU���,W�PXVW
EH�ELDVHG�WR�D�SRVLWLYH�YROWDJH�YLD�DQ�LQGXFWRU�FRQQHFWHG
WR�9GG��$�PD[LPXP�RI�SRZHU�FDQ�EH�WUDQVIHUUHG�WR�D���Ω
DQWHQQD� LI� DQ�XS�LPSHGDQFH� FRQYHUWHU� LV� DFKLHYHG� IURP
��Ω� WR����Ω�� �5)RXW� SLQ� LPSHGDQFH� ������M���Ω��
7KH� 5)RXW�PDWFKLQJ� QHWZRUN� DUFKLWHFWXUH� � �)LJXUH� ��� LV
VKRZQ�EHORZ�

FIGURE 6: RFOUT MATCHING NETWORK

7KH�YDOXHV�RI�WKH�H[WHUQDO�FRPSRQHQWV�FDQ�EH�GHILQHG�E\
XVLQJ�WKH�6PLWK�&KDUW��)LJXUH����

FIGURE 7 RFOUT SMITH CHART
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5)LQ�PDWFKLQJ�1HWZRUN
7RSRORJ\

7KLV�IXQFWLRQ�DOORZV�DQ�LPSHGDQFH�WUDQVIRUPDWLRQ��DV�ZHOO
DV� FRQYHUWLQJ� D� VLQJOH� HQGHG� LQSXW� WR� D� GLIIHUHQWLDO
WUDQVIRUPDWLRQ���7ZR�LQSXWV�DUH�FUHDWHG��RQH�EHLQJ�ZLWK�D
SKDVH�RI�π�

7KH� LQSXW� UHDO� LPSHGDQFH� RI� WKH� /1$� EORFN� LV� �.Ω�� LQ
SDUDOOHO�PRGHO��$Q�XS�FRQYHUWHU�LV�DFKLHYHG�IURP��.Ω�WR
��Ω�DW�WKH�ORFDO�IUHTXHQF\��LQ�WKLV�$SSOLFDWLRQ�QRWH��WKH
FDUULHU�IUHTXHQF\�LV����0+]��

7KH�5ILQ�PDWFKLQJ�QHWZRUN��)LJXUH����LV�VKRZQ�EHORZ

FIGURE 8: RFIN MATCHING NETWORK

7R� GHWHUPLQH� WKH� YDOXHV� RI� WKH� H[WHUQDO� FRPSRQHQWV�
GLIIHUHQW�VWHSV�QHHG�WR�EH�IROORZHG����7KH�ILUVW�VWHS�LV�WR
WUDQVIRUP�WKH�DQWHQQD�WR�D�SDUDOOHO�HTXLYDOHQW�VFKHPDWLF
�)LJXUH����

FIGURE 9: SERIAL TO PARALLEL TRANFORMATION

5VHULDO�DQG�&VHULDO�DUH�GHILQHG�E\�
• 5V ��
• &V ���S)��LW�LV�D�FKRLFH�

6R��WKH�YDOXHV�RI�WKH�FRPSRQHQWV�DUH�

• 4 ���
• 5S ����
• &S ���S)
7KH�VHFRQG�VWHS�LV�WR�DGG�DQ�LQGXFWRU�WR�UHVRQDWH�DW�WKH
FDUULHU� IUHTXHQF\� �)LJXUH� ����� � )XUWKHUPRUH�� DQ� H[WHUQDO
FDSDFLWRU� LV� DGGHG� WR� PLQLPL]H� WKH� LQWHUQDO� SDUDVLWLF
FDSDFLWRU� HIIHFW� �LWV� YDOXH� FDQ� QRW� EH� HDVLO\� FRQWUROOHG��
7KLV�FRPSRQHQW�DOVR�UHGXFHV�WKH�YDOXH�RI�WKH�LQGXFWRU��LQ
+)��WKH�LQGXFWRUV�KDYH�ORZ�YDOXHV��

FIGURE 10: RESONANCE CIRCUIT
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$GMXVWPHQW
$�WHVW�ERDUG�KDV�EHHQ�PDGH�WR�HYDOXDWH�LWV�SHUIRUPDQFH
RQ����0+]��7KLV�WHVW�ERDUG�LV�EDVHG�RQ�WKH�(YDOXDWLRQ�NLW
�UHIHU� WR� ERDUG� RQ� ������0+]�� ZKHUH� WKH� H[WHUQDO
FRPSRQHQWV�KDYH�EHHQ�PRGLILHG�DFFRUGLQJ�WR�FDOFXODWLRQ�
$� WULPPHU� FDSDFLWRU� KDV� DOVR� EHHQ� DGGHG� LQ� WKH� 5)LQ
PDWFKLQJ�QHWZRUN�EORFN��7KH�FRPSOHWH�VFKHPDWLF�LV�JLYHQ
LQ�$QQH[�

7KH�ILUVW�FDSDFLWRU�WR�WULP�LV�WKH�/RFDO�2VFLOODWRU�WDQN�FLUFXLW
�&�����$�VSHFWUXP�DQDO\]HU�LV�FRQQHFWHG�WR�WKH�5IRXW�DQG
WKH�FDSDFLWRU� LV�DGMXVWHG� WR�REWDLQ� WKH�FDUULHU� IUHTXHQF\
RQ����0+]���7R�SHUIRUP�WKLV�RSHUDWLRQ��WKH�;(�����PXVW
EH�VHW�DV�D�UHFHLYHU�

6SHFWUXP�:DYHIRUPV
9HULILFDWLRQ�RI�WKH�5)�RXWSXW�VLJQDO�FDQ�EH�PDGH�E\�XVLQJ
D�VSHFWUXP�DQDO\]HU���7KH�ILJXUHV���D�DQG���E�VKRZ�WKH
VSHFWUXP�RI�D�)6.�VLJQDO�PHDVXUHG�DW�WUDQVPLWWHU�RXWSXW
�5)RXW���$�SVHXGR�UDQGRP�ELW�VHTXHQFH�LV�DSSOLHG�RQ�WKH
7;�SLQ��7KH�FRQILJXUDWLRQ�LV�WKH�IROORZLQJ�
���N+]�DV�IUHTXHQF\�GHYLDWLRQ�DQG�WKH�RXWSXW�SRZHU�VHW
WR���G%P�

FIGURE 11a: FSK DEVIATION

'DWD� LV� SUHVHQW� RQ� WKH� 7;'� SLQ� RQFH� WKH� ;(����
WUDQVPLWWHU�LV�VHW���7KH�FDSDFLWRU�&��LV�WULPPHG�WR�REWDLQ
PD[LPXP�SRZHU� OHYHO�RQ�5)RXW�SRUW��7KLV�DGMXVWPHQW� LV
LPSRUWDQW�EHFDXVH�LW�KDV�DQ�LQIOXHQFH�RQ�WKH�UHFHLYHU�DQG
WUDQVPLWWHU�IXQFWLRQDU\�PRGH�

2Q� WKH� WUDQVPLWWHU� PRGH�� WKH� FDSDFLWRU� &��� LV� VHW� WR
REWDLQ� WKH�PD[LPXP�SRZHU�SHUIRUPDQFH�RQ� D����2KP
ORDG��2Q�WKH�UHFHLYHU�PRGH��&���DQG�&����DUH�DGMXVWHG
WR�REWDLQ�PD[LPXP�YROWDJH�DPSOLWXGH�DW�,2�DQG�42�SLQV�
:KHQ� DOO� WKH� WULPPHUV� DUH� VHW�� WKH� ERDUG� LV� UHDG\� WR
WUDQVPLW�RU� UHFHLYH��DQG�SHUIRUPDQFH�HYDOXDWLRQ� FDQ�EH
GRQH�

,Q� ILJXUH� ��D�� WKH� PDUNHUV� VKRZ� WKH� YDOXH� RI� WKH
IUHTXHQF\�GHYLDWLRQ������N+]���:LWK�WKH�5HIHUHQFH�/HYHO
DW��G%P�DQG���G%�'LY�� WKH� RXWSXW� SRZHU� DW� ²�G%P� LV
YHULILHG�

,Q� ILJXUH� ���E�� EHORZ�� WKH� PDUNHU� VKRZV� WKH� FHQWHU
IUHTXHQF\�����0+]�

FIGURE 11b: FSK DEVIATION
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7KH�ILJXUH���F�VKRZV�WKH�VSHFWUXP�RI�D�)6.�VLJQDO�ZKHQ
D�´�µ�LV�WUDQVPLWWHG��,Q�WKLV�FDVH��WKH�VSXU�LV�DW����0K]
PLQXV�WKH�IUHTXHQF\�GHYLDWLRQ��VR��������0+]�

FIGURE 11c: FSK DEVIATION, “0” TRANSMIT

• 7KH�PDUNHUV�VKRZ�WKH�IUHTXHQF\�GHYLDWLRQ�����N+]�
EHWZHHQ�WKH�FDUULHU�IUHTXHQF\�����0+]��DQG�WKH�ILUVW
KDUPRQLF��LQIRUPDWLRQ�

• 3RZHU�OHYHO�
• /RFDO�RVFLOODWRU�IHG�WKURXJK���G%F
• )GHY�LPDJH�����G%F
• �QG�KDUPRQLF����G%F

&21&/86,21

$V�REVHUYHG�� HYHQ�ZLWK� WKH� XVH� RI� D� 6$:� UHVRQDWRU� DW
���� 0+]�� WKH� WUDQVFHLYHU� ;(����� ZRUNV� SURSHUO\�� 7R
DFKLHYH� D� WUDQVPLVVLRQ� ZLWK� WKLV� FDUULHU� IUHTXHQF\�� RQO\
IHZ�FRPSRQHQW�YDOXHV�QHHG�WR�EH�PRGLILHG�

6HQVLWLYLW\
7KH� VHQVLWLYLW\� GHSHQGV� RQ� WKH� PRGXODWLRQ� LQGH[�� 7KH
IROORZLQJ� SDUDPHWHU� FDQ� EH� GHILQHG� DFFRUGLQJ� WR� WKH
IRUPXODV�EHORZ�

RateData

fdev

_
=β ��25

β
fdev

RateData =_

7KH�SDUDPHWHU�β�VHUYHV�DV�WKH�PRGXODWLRQ�LQGH[�DQG�IGHY
LV�WKH�IUHTXHQF\�GHYLDWLRQ�

7KHVH�HTXDWLRQV�VKRZ�WKDW�D�UHODWLRQVKLS�H[LVWV�EHWZHHQ
PRGXODWLRQ� LQGH[�� IUHTXHQF\� GHYLDWLRQ� DQG� GDWD� UDWH�
7KHUHIRUH��WKH�VHQVLWLYLW\�GHSHQGV�RQ�WKH�GDWD�UDWH��)LJXUH
���DQG� WKH� WDEOH� EHORZ� VKRZ� WKH�PHDVXUHPHQW� RI� WKH
VHQVLWLYLW\� ZLWK� D� ELW� HUURU� UDWH� OHVV� WKDQ� ��(��� YHUVXV
'DWD� UDWH� �RU� PRGXODWLRQ� LQGH[�� ZLWK� D� IL[� IUHTXHQF\
GHYLDWLRQ��IGHY ���N+]�

7DEOH����6HQVLWLYLW\�DW����0+]
'DWD�5DWH
�%LW�V�

6HQVLWLYLW\�DW�%(5���

���� ����G%P
���� ����G%P
���� ����G%P
����� ����G%P
����� ����G%P

7KH� VHQVLWLYLW\� DW� ²���G%P�� ZLWK� �NELW�V�� DOORZV� WKH
WUDQVFHLYHU� XVH� ZLWK� D� JRRG� FRPPXQLFDWLRQ� UDQJH�
�6LPLODU�WR�WKH�RQH�REWDLQHG�DW�������0+]��

S e n s it iv i ty  a t  B E R  1 %  v e r s u s  D a ta  R a te

-1 1 0

-1 0 8

-1 0 6

-1 0 4

-1 0 2

-1 0 0

-9 8

1 0 2 4 4 0 9 6 8 1 9 6 1 6 3 9 3 6 5 5 7 2

D a ta  R a te  in  b i t /s

S
en

si
ti

vi
ty

 in
 d

B
m



$SSOLFDWLRQ�1RWH ��-XQH����� ������$1�������

- 8 -

$11(;�,��6FKHPDWLF



$SSOLFDWLRQ�1RWH ��-XQH����� ������$1�������

- 9 -

$11(;�,,��%LOO�2I�0DWHULDOV

GCO - JUN 99 BOM - XEMICS Evaluation kit XE1201 : 315MHz band
Components References value Form Origin Qty

RF board
U1 Transceiver circuit XE1201 NAP TQFP32 Xemics 1
Q1 XTAL Quartz S0409745 4.00 MHz - Sarnix 1
SAW1 SAW resonator RO-2073A 315 MHz SM-2 RFM 1
C1 Decoupling capacitor VDD chemical Any one (not critical) 100 uF - Philips or eq 1
C2 Decoupling capacitor ceramic Any one (not critical) 100 nF - Any one 1
C3,C4,C6,C7,C11 Decoupling capacitors 0805 X7R Ni +/-10%, 50v 10 nF SMD 0805 Philips or eq 9
C5 Adjustment tank PA trim-capacitor TZC03Z060A110 2 to 6 pF SMD Murata or eq 1
C10 Adjustment tank LO trim-capacitor TZC03Z060A110 2 to 6 pF SMD Murata or eq 1
C12 Adjustment tank LNA trim-capacitor TZC03Z060A110 2 to 6 pF SMD Murata or eq 1
C121 Adjustment  matching RF-in cap TZC03Z030A110 1.4 to 3 pF SMD Murata or eq
C14 Adaptation matching RF-out cap 0805 NPO Ni, +/-0.25pF, 50 v 3 pF SMD 0805 Philips or eq 1
C16 Adjustment matching RF-out cap TZC03Z030A110 1.4 to 3 pF SMD Philips or eq 1
C17 Adaptation matching RF-in cap 0805 NPO Ni, +/-0.25pF, 50 v 3 pF SMD 0805 Philips or eq 1
C19 Coupling RF-in capacitor 0805 NPO Ni, +/-0.25pF, 50 v 3 pF SMD 0805 Philips or eq 1
R3,R4,R5,R6,R7,R8 Pull-down resistors digital inputs Any one (not critical) 1 MOhm SMD 1206 Philips or eq 6
L1,L2,L3,L4,L5,L6 Inductors for tanks 0805 CS-180-X JBC 5% 18 nH SMD 0805 Coilcraft or eq 6
L7 Matching RF-out inductor 0805 CS-330-X JBC 5% 33 nH SMD 0805 Coilcraft ou eq 1
L8 Matching RF-in inductor 0805 CS-220-XJBC 5% 22 nH SMD 0805 Coilcraft ou eq 1
L9 SAW resonator tuning inductor 0805 CS-470-XJBC 5% 47 nH SMD 0805 Coilcraft ou eq 1
Conn_10p Connector 10 pins male double sides SUBD barette double 0.1 inch 1
RF_in, RF_out RF SMA connectors 21 SMA-50-3-15/111 - 2

Semi-rigid coax cable for SMA connection E2 141 20.5 mm Huber&Shuhner 1
Semi-rigid coax cable for SMA connection E2 141 12.5 mm Huber&Shuhner 1

VDD-in, VSS-in, IO, QO Test pins 4
TXD, RXD, CLKD SMC connectors (digital data) 85 SMC-50-0-1/111 - 3

Interboards flat cable  1
Connector 10 pins dipole female DIN 41651 dipole female 3M, Arting or eq 2

PCB board Double sides 70 mm x 50 mm
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A906.049 - AN1201.02 Application Note: operation in 315 MHz XE1201 single chip transceiver


