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C»�„�Õ6M�=Q��]73�=Sub -1 GHz �l
��ž  

 

�F'Õ(ì�7K4D% 

S2-LP 

(¯�]  

�y NÇ!ë�Æ 

�Å 413-479 MHz (S2-LPQTR) 

�Å 452-527 MHz (S2-LPCBQTR) 

�Å 826-958 MHz (S2-LPQTR) 

�Å 904-1055 MHz (S2-LPCBQTR) 

�y B9�l�ï�~�Æ 

�Å 2(G)FSK, 4(G)FSK 

�Å OOK, ASK 

�y 0°
��¦�¤)½ 0.1 8) 500 kbps 

�y C»�„�Õ6M�Æ 

�Å 7 mA RX 

�Å 10 mA TX @ +10 dBm 

�y �·�©�Û�l�ž&«�…�Ü�Æ�„8)-130 dBm  

�y �·�©�Û�l�žF?���]
ÂLq�”�]73 

�y �6Q�+16 dBm ,º
%5L0A�:NÇEÉ�0�Õ)½ 

�y 
%5L0ARX �¦�•%�#��ž  

�y 
%5L0AFPF‰L*LÊ 

�y �!FU
e�Þ
ÂNÇ)½
>�F�ž0i�Ð�,L* 

�y 8 �ÞNÇ)½�…01>›�µ�=AGC
Â1\
-�Ð�,�˜�C 

�y C»Eý145 dB �:NÇK4D%Nº1Í 

�y +k"–�=/p&¥
Â�„+kH��ö#•�ž 

�y RX 
Â TX 128 �•8¸ FIFO 5I�è	p  

�y 4 4õ SPI �Û
�  

�y 8 �Þ�¦�¤	;.¤AÚ
ÂH��V 

�y �‚�›�EC»�,	…Aä�K�� 

�y �·�©�Û�l�žF?���]�´> 80 dB @ 2 MHz �µ  

�y 
%���Ñ ST Gƒ�•Lü�F�E�*�\/ %�#��ž8å(} 

�y �_4õ�<Lü1Í#� 

�y �Â�žLü�F,ºC»�„�Õ6M RC �e9—�ž 

�y �»G��Ð�,�ž�L�LG��Á�,P§�Þ�ZGÈ 

�y �¦�•�Ô�, RSSI 

�y &«#q,º�¦�¤	;Kµ�Ü�¸�­�?�Þ�7�?�~CUE³Kµ�Ü 

�y 
%5L0A�ƒ�2.7
Â
B!›�•C^H�Eý%��D�ö#• 

�y �0�Ä“�~
b
DB*”315�,º�‚�›�E CSMA/CA �K��  

�y IEEE 802.15.4g .¢�,	;�e�7,³	L�=FEC �=CRC 
Â
�
B!›�•�ö#• 

�y �e�7��4õ M-BUS 

�y �e�7 KNX-RF 

�y �Ô)æ
^ SIGFOX™
Â MONARCH 5‡5��c,ºF�>‚ 
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�y F8�Ä�º�0���A-$�=�8
p,º315��Æ 

�Å !]#h�ÆETSI EN 300 220�¸�bDá1\
>1b 1.5 2±�¸ETSI EN 303 131  

�Å 5Ä
3�ÆFCC 1b 15 G��<
Â1b 90 G��< 

�Å ���b�Æ ARIB STD T67, T108 

�Å �c
3�Æ SRRC 

�y ���’$_�Ü99
*�Æ-40°C 8)+105°C 

�Ê+^ 

�y �Ç1%�V�U�ž 

�y �°73A×H� 

�y �ì�ã73$Æ1×*<315� 

�y ��4õ�ÛAœ315� 

�y �°73�ì�{ 

�y �01‡8 �Þ	L 

�y ���P-�#•
Â�Ý�l 

�y �°73'•�D315� 
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1 B*�D 

S2-LP �eQ��]73C»�„�Õ6M RF �l
��ž�¸F8+^�Ä sub-1 GHz NÇ!ë,º RF ��4õ�Ê+^�>�¹73�U
^�ƒAî
%A÷,º ISM 
Â
SRD NÇ�\�A�´433�=512 �=868 
Â 920 MHz�µF�>‚�¸�|�•
%���/�¬F�>‚5L0A�¸���õ
^ 413-479 MHz�=452 -527 
MHz�=826 -958 MHz�=904- 1055 MHz NÇ!ëF�>‚�>  

S2-LP �e�7�C
B,ºB9�l�r�E�Æ2 �´G �µFSK�=4 �´G �µFSK�=OOK 
Â ASK�>
%5L0A,º0°
��¦�¤FU)½ - 0.1 8) 500 
kbps�>  

S2-LP 
%+^�ÄFPF‰L*LÊ�„8)1 kHz ,º315��c�¸��6B�Ô)æ0º�\F�>‚�> 

S2-LP ,ºF�0AFP�� RF K4D%Nº1ÍQ��Ä140 dB�¸�¬1\
>�L+‚
:
f�´	;�"!]#h�=���b�=�c
3
Â5Ä
3�µF8+^#�?ú,º
?·"x�> 

  

https://www.st.com/en/product/s2-lp?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS11896
https://www.st.com/en/product/s2-lp?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS11896
https://www.st.com/en/product/s2-lp?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS11896
https://www.st.com/en/product/s2-lp?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS11896
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2 B�4ü�Õ73B*�D 

S2-LP Lü�F�¼
%Gƒ5¤,º�0�\B9�l@�B9�ž�D�I�?,º�Â�ž
%5L0A�¦�¤	;�r�E�¸F�F8�Ä�Æ 

�y IEEE 802.15.4g �Ê+^ 

�Å .¢�,	;�e�7,³	L�=CRC�=FEC 
Â
�
B!›�•�ö#•�> 

�y ��4õ M-BUS �Ê+^ 

�p�¼Lƒ�„�q315��Õ6M�¬��Q�FP��
%M–�]�¸ S2- LP ���Ñ�¼�‚�›�E
%5L0A8 �Þ�¦�¤	;.¤AÚ�=8 �Þ�¦�¤	;H��V�=
CSMA/CA �K���=�„	–0°"
	…Aä�=RX -�
b W�E
ÂC»�,	…Aä�> 

S2-LP Lü�F�¼�_4õ�=�˜�Ý�l1Í#��¸�Â�ž�e�7�_4õ�<Lü�> 


�F7/ �Û�l,º�¦�¤�•8¸�P5I�Ž
^�Z�`�C
B,º 128 �•8¸ FIFO�´TX FIFO 
Â RX FIFO�µ�c�¸
%FPEý SPI �Û
�AõL$�¸
���õF�>‚�q�p�:*<�> 

!š�L�¸�LG��y�,�¦H����G�¸�ù�µ PCB 5	�º3]���¸��6B
%�Ô)æ�·�­�F�b�~-�,º@��é�ï�~�> 

S2-LP M˜
G�]�ïH��Ê+^�¸"
�¸�Æ 

�y �Ç1%�V�U�ž 

�y �°73A×H� 

�y �ì�ã73$Æ1×*<315� 

�y ��4õ�ÛAœ315� 

�y �°73�ì�{ 

�y �01‡8 �Þ	L 

�y ���P-�#•
Â�Ý�l 


4 1. S2-LP 1¶	L�|
4  
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�Û�l�ž�ì�ºGý+^�„�cNÇE¢�˜�¸	©�Û�l,º�:NÇ��
-5��Z4Ý�„� �&�t�]�ž�´LNA �µ�t�]�¸'l
DLƒNÇ!™�ÚE¢�˜�´I 
Â
Q�µ�p�cNÇ�´IF�µ�>LNA 
Â IF �t�]�ž�º�F RX �ƒ1%�´RXFE �µ�¸�¬�­�?
%5L0A�Ô-��>
^ IF �,�¸ADC �µ I/Q ��

-�¦�•	L�>@�B9�¦�¤FPEý 128 �•8¸,º RX FIFO�´
%FPEý SPI B1
��µ�L-*�Û�_+^
%5L0A,º GPIO �K7P�VEÉ�f�L
G� MCU�> 

S2-LP ,º
��:�žG��<�0�Ä�:NÇNÇ)½,º-*�Û
>�F�>�Õ)½�t�]�ž�´PA�µEÉ�›�e�:NÇ
>�F�ž+U�F,º LO�¸6BEÉ�0"j�©

%
^�_4õ4Ý�� 0.5 dB !›KµGƒ5¤
^-30 dBm 
Â+14 dBm �•L*�´	}	Á W�E�A
%Gƒ5¤�p+16 dBm �µ�> 

�»�VEÉ,º�¦�¤
%+g�LG� MCU FPEý128 �•8¸,º TX FIFO�´
%FPEýSPI �Ï�›�µ�L-*�Û�_+^
%5L0A,º GPIO �K7P��
�Ñ�>S2 -LP �e�7D)NÇ�=TX/RX 
Â�_4õ�<Lü�=�˜�Ý�l�¸��6B�Ÿ�‹�¼K4D%99
*�¬��Q��¼�]73�> 

S2-LP �­�?M”�nQ��~,º+k$Æ1×*<�´PM �µ315��>Lü�F�E�6�© W�E+k$Æ�´SMPS�µ0i	Á�ž�wAî
^+1.8 V �f+3.6 V
,º+k"–+k	Á�A���’�¸�¬�­�? 90%,º+k$ÆE¢�˜�~)½�> 

XIN �D XOUT �•L*�ûN±F��Û�6�`�¬�e�>
%��FPEý�¦�•Gƒ5¤�¸
^�C
B�¬�e�A���’�>�’�p�5���ï�~�¸F�
%���µ+^
�LG��,JÕ��
-�›O¾F7 XIN�¸��.¤��!™�n���’�>S2 -LP F��­�?Lü�F�E�„�Õ6M RC �e9—�ž�¸
�!š
%+U�F 34.7 kHz
��
-�¸+^�’�6�˜C»�,,º�,JÕ�> 

Gý+^�=�ü 4 �K7PSPI �q4õ�D�LG� MCU FP���>���Ñ 4 �`
%Gƒ5¤,ºFP+^I/O�> 
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3 �®
Á�Ê+^
4
Â�K7PB*�D  

�b8¸��5� S2-LP ,º�?0��C
B�Ê+^
4�>���Ñ�Z0��q?·Gƒ5¤�Æ 

�y HPM�´Q��]73 W�E�µGƒ5¤ 

�y LPM�´�„�Õ6M W�E�µGƒ5¤ 


^ LPM ���’ W�E�A�¸�<�÷D% LDO�¸�¬�J SMPS ���Ñ 1.2 V 0i	Á�ž+k	Á�>B-#��E�¸
^ LPM  W�E�A�¸PA +g
SMPS 
^ 1.2 V �A�Ñ+k�´
^ HPM  W�E�A���Ñ 1.5 V�µ�¸
�!š�6�]EÉ�0�Õ)½�„�Ä HPM�>�A
4�‹/p�¼#ë-�/ñ�™	o
Gƒ5‡5�
ÂSMPS-ON ,º�0AäGƒ5¤�> 


4 2. �0Aä,º�Ê+^
4�´�µ+^�‚�›�E SMPS�µ  

 


4 3. �0Aä,º�Ê+^
4�´�`�µ+^�‚�›�E SMPS�µ�‹/p�¼#ë-�/ñ�™	oGƒ5‡5�
Â SMPS-OFF  W�E,º�0AäGƒ5¤�> 
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4 3. �0Aä,º�Ê+^
4�´�`�µ+^�‚�›�E SMPS�µ  

 
 


4 4. �0Aä,º�Ê+^
4 HPM/LPM�´�µ+^Lü�F�E�*�\�=�‚�›�E SMPS�µ  
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>ž 1. �®
Á�Ê+^
4,º�LG��y�,B*�D  

�y�,  
HPM/LPM /ñ�™�*�\  HPM/LPM Lü

�F�E�*�\  
B*�D 

SMPS �‰�6 SMPS �©L# 

C0 X X X (}�@0i	Á�ž8)�¦�•G��<,º@�6\+k�ï  

C1 X - X SMPS LC %�#��ž+k�ï  

C2, C3 X X X �¬�eCUE³+k�ï  

C4 X X X (}�@0i	Á�ž8)
>�F�ž�´LF G��<�µ,º@�6\+k�ï  

C5 X X X VCO 0i	Á�ž,º�\LÏ�0�ü+k	Á@�6\+k�ï  

C6 X X X (}�@0i	Á�ž8) LNA-MIXER ,º@�6\+k�ï 

C29, C30, C31, C32 X X  TX LC %�#��ž /	oGƒ+k�ï  

C11, C13 X X  LÊ-*+k�ï  

C16, C21 X X X  

C10, C14, C17 X X  RF �*�\ /	oGƒ+k�ï  

L0 X - X SMPS LC %�#��ž+k�U  

L7 X X X 
RF �²#w
>+k�U�L�§�e+k�U�´�0�Ä�:NÇ5‡5��	

�‡5	�º�µ  

L8, L9, L10 X X  TX LC %�#��ž /	oGƒ+k�U 

L3, L5, L6 X X  RX �*�\/ 	oGƒ+k�U 

XTAL X X X �¬�e  
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3.1 �K7P
4 


4 5. �K7P
4�¸ QFN24�´ 4x4 mm �µ�7>û  

 

3.2 �K7PB*�D 

>ž 2. �K7P�È�M 


-  �K7P
C0& �K7P2±
Á B*�D 

1 VDD SMPS +k$Æ 1.8 V - 3.6 V  W��+k$Æ�û+^�ÄSMPS�>  

2 SMPS1  W��EÉ�0  �<F�>‚�LG�%�#�,º 1.1 V - 1.8 V SMPS 0i	Á�žEÉ�0  

3 SMPS2  W��EÉ�›  �/ SMPS1 EÉ�0F�>‚ LC %�#�
D,º 1.1 V - 1.8 V SMPS +k	ÁEÉ�› 

4 XOUT  W��EÉ�0  
�¬�‰�e9—�žEÉ�0�>F��Û�f�LG��¬�e�L6;
^�LG��,JÕ$ÆP§�Þ XIN �K7P�,���7

#¤0° 

5 XIN  W��EÉ�›  
�¬�‰�e9—�žEÉ�›�>F��Û�f�LG��¬�e�L�LG��,JÕ$Æ�>�¸�Ò�µ+^�LG��,JÕ$Æ�¸
�O�0AäGý+^�­�?8)�G 0.2 VDC +k�©,º-*#w6\
>��
� 400 mVpp ,º�6�E AC

�{�Ü�´�|�e�¸EÉ�›�:,º-â�,+k�©�C�ÍC»Eý 0 - 1.4 V 99
*�µ 

6 SDN �¦�•EÉ�›  �©�ãEÉ�›�K7P�>�v�? W�E�A SDN �Ê = ‘0 ’�¸�|�©�ã W�ELš�L  

7 
VDD ANA/ 

SYNTH 
+k$Æ 1.8 V - 3.6 V +k$Æ 

8 VR SYNTH  W��EÉ�›/ EÉ�0 1.2 V SYNTH-LDO @�6\EÉ�0 

9 VREF VCO  W��EÉ�0  1.2 V VCO-LDO �\LÏ�0�ü+k	Á@�6\ 

10 VDD VCO/TX +k$Æ 1.8 V 8) 3.6 V +k$Æ 

11 TX RF EÉ�0 RF EÉ�0��
-  

12 VR RF  W��EÉ�›/ EÉ�0 1.2 V RX-LDO @�6\EÉ�0 

13 RXn RF in 
LNA ,º�$�< RF EÉ�›��
-  

14 RXp RF in 
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-  �K7P
C0& �K7P2±
Á B*�D 

15 VDD RX/DIG +k$Æ 1.8 V 8) 3.6 V +k$Æ 

16 SDO �¦�•EÉ�0  SPI ���¦�¤EÉ�0  

17 SDI �¦�•EÉ�›  SPI ���¦�¤EÉ�›  

18 SCLK �¦�•EÉ�›  SPI ��Aô�=�,JÕEÉ�›  

19 CSn �¦�•EÉ�›  SPI 8å(}F?��  

20 GPIO0 �¦�• I/O 


%FPEýSPI �ú�Ž�žF�>‚Gƒ5¤��6B�•>‚
:0��Õ73,ºFP+^ I/O 
21 GPIO1 �¦�• I/O 

22 GPIO2 �¦�• I/O 

23 GPIO3 �¦�• I/O 

24 VR DIG  W��EÉ�›/ EÉ�0 +^�Ä@�6\,º 1.2 V �¦�•+k$ÆEÉ�0 

25 GND �Û
f  F��Û8)�Ê+^�µ�Û
f,º?.Mh'@-�  
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4 ?ú�r  

4.1 5��/�6�]NÓ�Ð�r  
9�C»Eý5��/�6�]�r�¸�ž�,
%73�•
…�>�C�0Aä
^�6�]NÓ�Ð�r,º�—�,�µ+^�>�v�?+k	Á
}	ø'• GND�> 

>ž 3. 5��/�6�]NÓ�Ð�r  

	ø�¦  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

+k$Æ
ÂSMPS �K7P -0.3  +3.9 

V 

VREG �K7P�@,º DC +k	Á -0.3  +3.9 

�¦�•EÉ�›�K7P�@,º DC +k	Á -0.3  +3.9 

�¦�•EÉ�0�K7P�@,º DC +k	Á -0.3  +3.9 

�Û
f�K7P�@,º DC +k	Á -0.3  +3.9 

 W���K7P�@,º DC +k	Á -0.3  +1.8 

TX �K7P�@,º DC +k	Á -0.3  +3.9 

�Þ�Ž$_�Ü99
*  -40  +125 °C 

VESD-HBM   1000 V 

4.2 ���’99
*  

>ž 4. ���’99
*  

	ø�¦  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

���’+k"–�Ñ+k+k	Á�´ VBAT�µ  1.8(1) 3.0 3.6 V 

���’)å�¹$_�Ü99
*  -40 25 +105 °C 

1. SMPS �6
e�û�ë�A�¸Aô�=
^	}	Á W�E�A���’�,�p 2 V�>  

4.3 '#�]73  

>ž 5. '#���¦�¤  

	ø�¦  QFN24 	‹�ƒ  

5	�f)å�¹'#Lq  66 °C/W 

4.4 �Õ6M 
LšM”(¯�aB*�D�¸
\�O
^�Þ9†���’�—�,�A#•H�(¯�]�>�®
Á�r�0�Ä 25°C $_�Ü�¸V BAT = 3.3 V�>�v�?�]73	ø'•Gý+^
50 !]�ü�_4õF��Û�ž,º STEVAL-FKI433V2 �L STEVAL-FKI868V2�> 
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>ž 6. �„�Õ6M(ì�7�A,º�Õ6M  

	ø�¦  #•B��—�,  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

�Ñ+k+k#w 

�©�ã  

- 

2.5 

- 

nA �»�p  500 

-—-V 700 

-—-V�´��+• FIFO�µ  0.95 
µA 

�g5  350 

>ž 7. �Û�l�,,º�Õ6M�¸ TA = 25 °C�¸ VDD = 3.3 V�¸ fc = 868 MHz 

	ø�¦  #•B��—�,  �6�E�r  HPM �®
Á�r  LPM �®
Á�r  �6�]�r  	‹�ƒ  

�Ñ+k+k#w 

RX @ &«�…�Ü"j�© 

 

8.6 7.2 

 mA RX �:�Ä-�
b W�E @ 1.2 kbps(1) 0.9  

RX �:�Ä-�
b W�E @ 38.4 kbps(2) 0.8  

RX �:�Ä LDC  W�E @ 1.2 kbps(3) 
- 

21 
 

 
µA 

RX �:�Ä LDC  W�E @ 38.4 kbps(4) 3  

1. �µ+^ 2-FSK�¸ FREQDEV = 2.4 kHz�¸ DR=1.2 kbps�¸ 4 �•8¸�ƒ�2.7
Â 8 kHz FPF‰%�#��ž�>�¬�c�Û�l�ž�Ð�U�ZGÈ���R3X�V
�›�¦�¤	;�>  

2. �µ+^ 2-FSK�¸ FREQDEV = 20 kHz�¸ DR=38.4 kbps�¸ 24 �•8¸�ƒ�2.7
Â 100 kHz FPF‰%�#��ž�>�¬�c�Û�l�ž�Ð�U�ZGÈ���R
3X�V�›�¦�¤	;�>  

3. 
^ LDC  W�E�A"� 1 0��ö���6!W�¦�¤	;�> 2-FSK�¸ FREQDEV = 1.2 kHz DEV 
Â 8 kHz FPF‰%�#��ž� ḐR=1.2 kbps�¸�»G�
RC �e9—�ž+^�’-—-V�Ð�,�ž�>-�
b�Ð�,�ž
e+^�>  

4. 
^ LDC  W�E�A"� 1 0��ö���6!W�¦�¤	;�> 2-FSK�¸ FREQDEV = 20 kHz�¸ DR=38.4 kbps 
Â 100 kHz FPF‰%�#��ž�¸�»G�
34.6 kHz RC �e9—�ž+^�’-—-V�Ð�,�ž�>-�
b�Ð�,�ž
e+^�>  

>ž 8. �VEÉ�,,º�Õ6M�¸ fc= 915 MHz 

	ø�¦  #•B��—�,  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

�Ñ+k+k#w 
TX CW @ 14 dBm  22  

mA 
TX CW @ 10 dBm(1)  12.5  

 TX CW @ 16 dBm�¸	}	Á W�E (2)  32   

1. SMPS EÉ�0+k	Á1.2 V�¸ LDO /·+^�>  

2. SMPS EÉ�0+k	Á1.8 V�>  

>ž 9. �VEÉ�,,º�Õ6M�¸ fc= 840-868 MHz 

	ø�¦  #•B��—�,  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

�Ñ+k+k#w 
TX CW @ 14 dBm  20  

mA 
TX CW @ 10 dBm(1)  11.5  

 TX CW @ 16 dBm�¸	}	Á W�E (2)  29   

1. SMPS EÉ�0+k	Á1.2 V�¸ LDO /·+^�>  

2. SMPS EÉ�0+k	Á1.8 V�>  
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>ž 10. �VEÉ�,,º�Õ6M�¸ fc= 434 MHz 

	ø�¦  #•B��—�,  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

�Ñ+k+k#w 
TX CW @ 14 dBm(1)  21  mA 

TX CW @ 10 dBm(2)  11.5  mA 

1. SMPS EÉ�0+k	Á1.6 V�>  

2. SMPS EÉ�0+k	Á1.2 V�¸ LDO /·+^�>  

>ž 11. �VEÉ�,,º�Õ6M�¸ fc = 510 MHz 

	ø�¦  #•B��—�,  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

�Ñ+k+k#w 

TX CW @ 14 dBm  19  

mA TX CW @ 10 dBm(1)  12  

TX CW @ 15 dBm(2)  27  

1. SMPS EÉ�0+k	Á1.2 V�¸ LDO /·+^�>  

2. SMPS EÉ�0+k	Á1.8 V�>  

4.5 �68b(¯�]  

>ž 12. �68b(¯�]  

	ø�¦  �®
Á�r  	‹�ƒ  

NÇ)½99
* 

413 - 479 

MHz 
452-527 

826 - 958 

904-1055 

�¦�¤)½ DR 

2-(G)FSK 0.1 - 250 

kbps 4-(G)FSK 0.2 - 500 

OOK/ASK 0.1 -125 

�¦�¤)½2ô�Ü  ±100 ppm 

NÇ)½�…01FDEV 0.15 - 500 kHz 

�¸�Ò“�2�±�å(¯.7”�L“6 F?3”�L FEC 5L.7F?N¯
e+^�¸�O�P�§���ÔL{"
(¯)½�¸�A�Æ 

>ž 13. Gý+^�C
B5L.7F?N¯�,,º�¦�¤)½  

5L.7F?N  ̄ 2GFSK[kbps]  4GFSK[kbps]  

NRZ 250 500 

FEC 125 250 

�2�±�å(¯.7  125 �C�e�7  

6 F?3 166.6 �C�e�7  

  



 
S2-LP 

?ú�r  

 DS11896 - 1b 10 (~ 
 

1b14N«�¸�§ 90N«  

 

4.6 NÇ)½
>�F�ž 

>ž 14. NÇ)½
>�F�ž	ø�¦  

	ø�¦  #•B��—�,  
 

50 MHz 	‹�ƒ  

NÇ)½!›Kµ )å�L�<NÇ�ž"
  = 4 23.8 Hz 

RF E³#�-.�ƒ� �&  433 MHz 

10 kHz -109 

dBc/Hz 

100 kHz -110 

1 MHz -124 

10 MHz -141 

RF E³#�-.�ƒ� �&  510 MHz 

10 kHz -108 

100 kHz -109 

1 MHz -124 

10 MHz -140 

RF E³#�-.�ƒ� �&  868 MHz 

10 kHz -102 

100 kHz -103 

1 MHz -117 

10 MHz -138 

RF E³#�-.�ƒ� �&  915 MHz 

10 kHz -102 

100 kHz -102 

1 MHz -117 

10 MHz -138 

4.7 �¬�‰�e9—�ž 
LšM”(¯�aB*�D�¸
\�O
^�Þ9†���’�—�,�A#•H�(¯�]�>�v�?�®
Á�r
}�0�Ä 25°C $_�Ü�¸V BAT = 3.0 V�> 

Aô�=�e�7[24 -26] MHz 
Â[48-52] MHz 99
*�»,º�¬�e�>  

�¸�Ò�¬�e
^[24 –26] MHz 99
*�»�¸�O W��
Â�¦�•G��<�ûN±
}
^!šNÇ)½�A���’�>
\�O�¸�¸�Ò�µ+^[48 -52] MHz 99

*�»,º�¬�e�¸ W��G��<�ûN±
^!šNÇ)½�A���’�¸�¦�•G��<�ûN±
^�<NÇ"
�p 2 ,ºNÇ)½�A���’�>��)æ
^C­�¸
^�b�½�™
�c�¸XTAL �e9—�ž�<�=Aü𝑓𝑓𝑋𝑋𝑋𝑋�¸�¦�•�,JÕ�<�=Aü𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑  

�¦�•G��<,º�<NÇ�ž
%���?'•���A�ï�EFPEý XO_RCO_CONFIG1 ,º PD_CLKDIV �ƒF�>‚Aô5¤�Æ 

�y �¸�Ò�µ+^[48 – 52] MHz �¬�e�¸�O!š�ƒ�ûN±�p 0�´�¦�•�<NÇ�ž
e+^�µ�Æ 

 
(1) 

 

�y �¸�Ò�µ+^[24 – 26] MHz �¬�e�¸!š�ƒ�ûN±�p 1�´�¦�•�<NÇ�ž/·+^�µ�Æ 

 (2) 

�p?úFµ/·+^�<NÇ�ž�,,º�¦�•�,JÕ�{LÒO�LŸ�¸�0Aä�=�˜�f�»�p W�E�¸�Û-vFPEý�ú�Ž�žAô5¤/·+^�<NÇ�ž�¸�Ã�˜�C�f
�g5 (ì�7�> 

�p�¼Fµ�ƒ%’
^,º�:NÇ�]73F6	L�¸�¬�eNÇ)½,ºF?���Ê%�Cé���A�ï0A�Æ 

 
(3) 

�¬�c n �e[1 -7�¸B] Lü
>�c,º�ª�¦�´B �e
>�F�ž,º�<	Á"
�µ�> 
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>ž 15. �¬�‰�e9—�ž(¯�]  

	ø�¦  #•B��—�,  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

�¬�eNÇ)½  
24  26 

MHz 
48  52 

NÇ)½�ï�$(1)   ± 40  ppm 

�LG�	ø69-.�ƒ� �&�ß.7 𝑓𝑓𝑋𝑋𝑋𝑋 = 26 Mhz ,º�6�„?·"x�¸���ƒ

>�F�ž-.�ƒ/ � �&F6	L  

10 kHz   -135 dBc/Hz 

100 kHz   -140  

1 MHz   -140  

10 MHz   -140  

�e9—�ž
^
e�Þ�,,º
%5L0AD��2   13  43 mS 


e�Þ�,L* (2) 
VBAT=1.8 V, 

𝑓𝑓𝑋𝑋𝑋𝑋 = 26 MHz 
 100  µs 

1. 	;�"�S���ï�$�=�¬�eCUE³�=67	L
Â$_�Ü�ÓCŒ�]�>
%�Û

,º�¬�e�ï�$
��é�Ä�:NÇNÇ)½
ÂFPF‰L*LÊ /�\�ó�>  

2. 
e�Þ�,L*
��é�Ä�¬�e�>�p�¼>›�µ�¬�‰�e9—�ž�h6Š+kLq,º
�	L�¸
%��B9�ª�¬�‰�e9—�žD��2�>  

>ž 16. C»�„�Õ6MRC �e9—�ž 

	ø�¦  #•B��—�,  �®
Á�r  	‹�ƒ  

�W�üNÇ)½ �W�ü RC �e9—�žNÇ)½$Æ8 �¬�‰�e9—�žNÇ)½�> 33.3 (1) kHz 

�W�ü
DNÇ)½2ô�Ü  ±1 % 

1. 
��é�Ä�¬�eNÇ)½�¸�Û
€�r�0�Ä 50 MHz�>  

4.8 �:NÇ�Û�l�ž  
LšM”(¯�aB*�D�¸
\�O
^�Þ9†���’�—�,�A#•H�(¯�]�>�v�?�®
Á�r
}�0�Ä 25°C $_�Ü�¸V BAT = 3.3 V�¸RX ��
-��NÇ
)½�…01�>�ª�‰�]73	ø'•Gý+^ 50 !]�ü�_4õF��Û�ž,º STEVAL-FKI433V2�= STEVAL-FKI512V1 �L STEVAL-
FKI868V2�>  

>ž 17. RF �Û�l�ž(¯�]  

	ø�¦  #•B��—�,  
HPM/LPMSMPS

�6
e�®
Á�r  
	‹�ƒ  

�Û�l�žFPF‰�\�ó CHF  1-800 kHz 

RX EÉ�›
�#��•6M  �6�] RX �Ô-��¸5��Ð�´RX + TX�µ	oGƒ5‡5�  
433 MHz -15 

dB 
868 MHz -15 

O§
Â�Ü1% BER 2-FSK 1.2 kHz FDEV, DR = 1.2 kbps, CHF 
= 4 kHz 

433 MHz 10 

dBm 
868 MHz 10 

EÉ�›�?Ll�`&ï  
�¨�¦�pF�5##�  @ 6 MHz 
Â 12 MHz E³#��…

01 

433 MHz -25 

868 MHz -25 

� �&31�¦�o�p� �&Gƒ5¤  �6�] RX �Ô-��¸5��Ð�´RX + TX�µ	oGƒ5‡5�  
433 MHz 8 

dB 
868 MHz 8 

LNA ,º�$�<EÉ�›Lq�Í  
�6�] RX �Ô-� 

R//C 

433 MHz 200 // 1.5 
�
�����S�) 

868 MHz 200 // 1.5 
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4.8.1 433 MHz �A,ºLq�”�]73
Â&«�…�]  

>ž 18. 433 MHz �A,ºLq�”�]73
Â&«�…�]  

	ø�¦  #•B��—�,  

HPM 
SMPS
�6
e�®

Á�r  

LPM 
SMPS
�6
e�®

Á�r  

	‹�ƒ  

F?���]
ÂLq�” 1% 

BER @ 2-GFSK BT=0.5 1.2 kHz FDEV, DR = 1.2 kbps, CHF = 4 
kHz 

+12.5 kHz 
�´�j��F‰ �µ  64 56 

dB 

-12.5 kHz 
�´�j��F‰ �µ  64 56 

+25 kHz 
�´L*LÊ��F‰�µ  65 59 

-25 kHz 
�´L*LÊ��F‰�µ  65 59 

K’���Ç�l  60 63 

±2 MHz 81 81 

±10 MHz 82 85 

F?���]
ÂLq�” 1% 

BER @ 2-GFSK BT=0.5 20 kHz FDEV, DR = 38.4 kbps, CHF = 
100 kHz 

+100 kHz 
�´�j��F‰ �µ  50 37 

dB 

-100 kHz 
�´�j��F‰ �µ  50 37 

+200 kHz 
�´L*LÊ��F‰�µ  51 45 

-200 kHz 
�´L*LÊ��F‰�µ  51 45 

K’���Ç�l  56 58 

±2 MHz 67 67 

±10 MHz 69 72 

4.8.2 433 MHz �A,º&«�…�Ü 

>ž 19. 433 MHz �A,º&«�…�Ü 

	ø�¦  #•B��—�,  
HPM/LPM SMPS �6
e

�´�®
Á�r�µ  
	‹�ƒ  

&«�…�Ü 

1% BER @ 2-GFSK BT = 
0.5 

DR = 0.3 kbps, FDEV = 0.25 kHz, CHF = 1 kHz -128 

dBm 
DR = 1.2 kbps, FDEV = 1.2 kHz, CHF = 4 kHz -122 

DR = 38.4 kbps, FDEV = 20 kHz, CHF = 100 kHz -109 

DR = 250 kbps, FDEV = 125 kHz, CHF = 780 kHz -101 

&«�…�Ü 

1% BER @ 4-GFSK BT = 
0.5 

DR = 4.8 ksps, DEV = 2.4 kHz, CHF = 10 kHz -114 

dBm DR = 9.6 ksps, DEV = 4.8 kHz, CHF = 20 kHz -111 

DR = 19.2 ksps, DEV = 9.6 kHz, CHF = 40 kHz -108 

&«�…�Ü 

1% BER @ OOK 

DR = 0.3 kbps, CHF = 1 kHz -120 

dBm 
DR = 1.2 kbps, CHF = 4 kHz -118 

DR = 38.4 kbps, CHF = 100 kHz -104 

DR = 125 kbps, CHF = 250 kHz -100 
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4.8.3 Lq�”�]73
Â&«�…�]  @ 510 MHz 

>ž 20. Lq�”�]73
Â&«�…�]  @ 510 MHz 

	ø�¦  #•B��—�,  

HPM 
SMPS
�6
e�®

Á�r  

LPM 
SMPS
�6
e�®

Á�r  

	‹�ƒ  

&«�…�]
ÂLq�” 1% BER @ 2-GFSK BT = 0.5�¸1.2 kHz FDEV �¸
DR = 1.2 kbps�¸CHF = 4 kHz  

+12.5 kHz 
�´�j��F‰ �µ  64 56 

dB 

-12.5 kHz 
�´�j��F‰ �µ  65 56 

+25 kHz 
�´L*LÊ��F‰�µ  64 59 

-25 kHz 
�´L*LÊ��F‰�µ  65 59 

K’���Ç�l  60 63 

± 2 MHz 81 81 

± 10 MHz 82 85 

&«�…�]
ÂLq�” 1% BER @ 2-GFSK BT = 0.5�¸20 kHz FDEV �¸
DR = 38.4 kbps�¸CHF = 100 kHz  

+100 kHz 
�´�j��F‰ �µ  50 37 

dB 

-100 kHz 
�´�j��F‰ �µ  50 37 

+200 kHz 
�´L*LÊ��F‰�µ  51 45 

-200 kHz 
�´L*LÊ��F‰�µ  51 45 

K’���Ç�l  56 58 

± 2 MHz 67 67 

± 10 MHz 69 72 

4.8.4 510 MHz �A,º&«�…�Ü 

>ž 21. 510 MHz �A,º&«�…�Ü 

	ø�¦  #•B��—�,  
HPM/LPM SMPS �6
e

�´�®
Á�r�µ  
	‹�ƒ  

&«�…�Ü 

1% BER @ 2-GFSK BT = 
0.5 

DR = 0.3 kbps, FDEV = 0.25 kHz, CHF = 1 kHz -128 

dBm 
DR = 1.2 kbps, FDEV = 1.2 kHz, CHF = 4 kHz -122 

DR = 38.4 kbps, FDEV = 20 kHz, CHF = 100 kHz -109 

DR = 250 kbps, FDEV = 125 kHz, CHF = 780 kHz -101 

&«�…�Ü 

1% BER @ 4-GFSK BT = 
0.5 

DR = 4.8 kbps, DEV = 2.4 kHz, CHF = 10 kHz -114 

dBm DR = 9.6 kbps, DEV = 4.8 kHz, CHF = 20 kHz -111 

DR = 19.2 kbps, DEV = 9.6 kHz, CHF = 40 kHz -108 

&«�…�Ü 

1% BER @ OOK 

DR = 0.3 kbps, CHF = 1 kHz -120 

dBm 
DR = 1.2 kbps, CHF = 4 kHz -118 

DR = 38.4 kbps, CHF = 100 kHz -104 

DR = 125 kbps, CHF = 250 kHz -100 
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4.8.5 868 MHz �A,ºLq�”�]73
Â&«�…�]  

>ž 22. Lq�”�]73
Â&«�…�]  @ 868 MHz 

	ø�¦  #•B��—�,  

HPM 
SMPS
�6
e�®

Á�r  

LPM 
SMPS
�6
e�®

Á�r  

	‹�ƒ  

&«�…�]
ÂLq�” 1% BER @ 2-GFSK BT = 0.5�¸1.2 kHz FDEV �¸
DR = 1.2 kbps�¸CHF = 4 kHz  

+12.5 kHz 
�´�j��F‰ �µ  58 50 

dB 

-12.5 kHz 
�´�j��F‰ �µ  58 50 

+25 kHz 
�´L*LÊ��F‰�µ  59 51 

-25 kHz 
�´L*LÊ��F‰�µ  59 51 

K’���Ç�l  58 60 

± 2 MHz 81 81 

± 10 MHz 82 86 

&«�…�]
ÂLq�” 1% BER @ 2-GFSK BT = 0.5�¸20 kHz FDEV �¸
DR = 38.4 kbps�¸CHF = 100 kHz  

+100 kHz 
�´�j��F‰ �µ  44 33 

dB 

-100 kHz 
�´�j��F‰ �µ  44 33 

+200 kHz 
�´L*LÊ��F‰�µ  45 39 

-200 kHz 
�´L*LÊ��F‰�µ  45 39 

K’���Ç�l  50 55 

± 2 MHz 67 70 

± 10 MHz 69 73 

4.8.6 868 MHz �A,º&«�…�Ü 

>ž 23. 868 MHz �A,º&«�…�Ü 

	ø�¦  #•B��—�,  
HPM/LPM/SMPS �6
e

�®
Á�r  
	‹�ƒ  

&«�…�Ü 

1% BER @ 2-GFSK BT = 
0.5 

DR = 0.3 kbps, FDEV = 0.25 kHz, CHF = 1 kHz -128 

dBm 
DR = 1.2 kbps, FDEV = 1.2 kHz, CHF = 4 kHz -122 

DR = 38.4 kbps, FDEV = 20 kHz, CHF = 100 kHz -109 

DR = 250 kbps, FDEV = 125 kHz, CHF = 780 kHz -101 

&«�…�Ü 

1% BER @ 4-GFSK BT = 
0.5 

DR = 4.8 ksps, DEV = 2.4 kHz, CHF = 10 kHz -114 

dBm DR = 9.6 ksps, DEV = 4.8 kHz, CHF = 20 kHz -111 

DR = 19.2 ksps, DEV = 9.6 kHz, CHF = 40 kHz -108 

&«�…�Ü 

1% BER @ OOK 

DR = 0.3 kbps, CHF = 1 kHz -120 

dBm 
DR = 1.2 kbps, CHF = 4 kHz -118 

DR = 38.4 kbps, CHF = 100 kHz -104 

DR = 125 kbps, CHF = 250 kHz -100 
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4.8.7 915 MHz �A,ºLq�”�]73
Â&«�…�]  

>ž 24. 915 MHz �A,ºLq�”�]73
Â&«�…�]  

	ø�¦  #•B��—�,  

HPM/ 
SMPS
�6
e�®

Á�r  

LPM/ 
SMPS
�6
e�®

Á�r  

	‹�ƒ  

F?���]
ÂLq�” 1% 

BER @ 2-GFSK BT=0.5 1.2 kHz FDEV, DR = 1.2 kbps, CHF = 4 
kHz 

+12.5 kHz 
�´�j��F‰ �µ  58 50 

dB 

-12.5 kHz 
�´�j��F‰ �µ  58 50 

+25 kHz 
�´L*LÊ��F‰�µ  59 51 

-25 kHz 
�´L*LÊ��F‰�µ  59 51 

K’���Ç�l  58 60 

±2 MHz 81 81 

±10 MHz 82 86 

F?���]
ÂLq�” 1% 

BER @ 2-GFSK BT=0.5 20 kHz FDEV, DR = 38.4 kbps, CHF = 
100 kHz 

+100 kHz 
�´�j��F‰ �µ  44 33 

dB 

-100 kHz 
�´�j��F‰ �µ  44 33 

+200 kHz 
�´L*LÊ��F‰�µ  45 39 

-200 kHz 
�´L*LÊ��F‰�µ  45 39 

K’���Ç�l  50 55 

±2 MHz 67 70 

±10 MHz 69 73 

4.8.8 915 MHz �A,º&«�…�Ü 

>ž 25. 915 MHz �A,º&«�…�Ü 

	ø�¦  #•B��—�,  
HPM/LPM/SMPS �6
e

�®
Á�r  
	‹�ƒ  

&«�…�Ü 

1% BER @ 2-GFSK BT = 
0.5 

DR = 0.3 kbps, FDEV = 0.25 kHz, CHF = 1 kHz -128 

dBm 
DR = 1.2 kbps, FDEV = 1.2 kHz, CHF = 4 kHz -122 

DR = 38.4 kbps, FDEV = 20 kHz, CHF = 100 kHz -109 

DR = 250 kbps, FDEV = 125 kHz, CHF = 780 kHz -101 

&«�…�Ü 

1% BER @ 4-GFSK BT = 
0.5 

DR = 4.8 ksps, DEV = 2.4 kHz, CHF = 10 kHz -114 

dBm DR = 9.6 ksps, DEV = 4.8 kHz, CHF = 20 kHz -111 

DR = 19.2 ksps, DEV = 9.6 kHz, CHF = 40 kHz -108 

&«�…�Ü 

1% BER @ OOK 

DR = 0.3 kbps, CHF = 1 kHz -120 

dBm 
DR = 1.2 kbps, CHF = 4 kHz -118 

DR = 38.4 kbps, CHF = 100 kHz -104 

DR = 125 kbps, CHF = 250 kHz -100 
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4.9 RF 
��:�ž  
LšM”(¯�aB*�D�¸
\�O
^�Þ9†���’�—�,�A#•H�(¯�]�>�v�?�®
Á�r�0�Ä 25°C $_�Ü�¸V BAT = 3.3 V�>�v�?�]73	ø'•
Gý+ �̂������Ÿ�_4õF��Û�ž,º STEVAL-FKI433V2 �L STEVAL-FKI868V2�>  

>ž 26. RF 
��:�ž(¯�]  

	ø�¦  #•B��—�,  
HPM 

�®
Á�r  
LPM 

�®
Á�r  	‹�ƒ  

�6�]EÉ�0�Õ)½  CW @ �_4õ1% 14 10 

dBm 	}	Á W�E�A,º�6�]EÉ�0�Õ)½  CW @ �_4õ1% 16 12 

�6�EEÉ�0�Õ)½ CW @ �_4õ1% -30 -30 

EÉ�0�Õ)½�{�Ü -10<=EÉ�0�Õ)½<=+10 dBm 0.5 0.5 
dB 

EÉ�0�Õ)½�{�Ü(1) EÉ�0�Õ)½>+10 dBm 1(1)  

1. F�0��û�ë�A�¸�ú�Ž�ž 0x64 Aô�p 0x4A�>  

>ž 27. PA Lq�Í  

	ø�¦  #•B��—�,  �®
Á�r  	‹�ƒ  

�6�©CUE³Lq�Í  

433 MHz 56+25j 

�Ÿ 

510 MHz 24+14j 

868 MHz 30+24j 

920 MHz 29+23j 

�6�]�wAî VSWR @ �_4õ&ï 

433 MHz 2 

510 MHz 2 

868 MHz 5 

920 MHz 5 

>ž 28. -�1×�=�ü  

NÇ!ë F8+^
>?ú�=�ü�Æ 

413 - 479 MHz 

452 - 527 MHz 

ETSI EN300 220 1b 1.5 2± 

FCC 1b 15 G��<�¸ FCC 1b 90 G��< 

ARIB STD-T67 

�c
3 SRRC 

826 - 958 MHz 

904 - 1055 MHz 

ETSI EN300 220-2 1b 1.5 2± 

FCC 1b 15 G��< 

ARIB STD-T108 

�c
3 SRRC 

4.9.1 433 MHz �A,ºBF#�
��:  

>ž 29. 433 MHz �A,ºBF#�
��:  

	ø�¦  #•B��—�,  SMPS �‰�6 	‹�ƒ  

H1 CW 14 dBm 
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	ø�¦  #•B��—�,  SMPS �‰�6 	‹�ƒ  

H2 CW -51 

dBm 

H3 CW -56 

H4 CW -39 

H5 CW -34 

H6 CW -46 

H7 CW -44 

4.9.2 510 MHz �A,ºBF#�
��:  

>ž 30. 510 MHz �A,ºBF#�
��:  

	ø�¦  #•B��—�,  HPM/LPM/SMPS �6
e  	‹�ƒ  

H1 CW 14 

dBm 

H2 CW -38 

H3 CW -34 

H4 CW -44 

H5 CW -36 

H6 CW -44 

H7 CW -55 

4.9.3 840-868 MHz �A,ºBF#�
��:  

>ž 31. 840-868 MHz �A,ºBF#�
��:  

	ø�¦  #•B��—�,  HPM/LPM/SMPS �6
e  	‹�ƒ  

H1 CW 14 

dBm 

H2 CW -38 

H3 CW -54 

H4 CW -52 

H5 CW -52 

H6 CW -43 

H7 CW -51 

4.9.4 915 MHz �A,ºBF#�
��:  

>ž 32. 915 MHz �A,ºBF#�
��:  

	ø�¦  #•B��—�,  HPM/LPM/SMPS �6
e  	‹�ƒ  

H1 CW 14 

dBm 

H2 CW -46 

H3 CW -55 

H4 CW -46 

H5 CW -49 

H6 CW -48 

H7 CW -51 
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4.10 �¦�•�Û
�?ú99  

>ž 33. �¦�• SPI EÉ�›�=EÉ�0
Â GPIO ?ú99 

	ø�¦  #•B��—�,  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

SPI �,JÕNÇ)½    8 10 MHz 

1%
� I/O +k�ï    1.4  pF 

�@	}�,L*  

�� 0.1*VDD �f 0.9*VDD�¸CL=20 pF �´�„EÉ�0+k
#w5L0A�µ 

 6.0  ns 

�� 0.1*VDD �f 0.9*VDD�¸CL=20 pF �´Q�EÉ�0+k
#w5L0A�µ 

 2.5   

�ALƒ�,L*  

�� 0.1*VDD �f 0.9*VDD�¸CL=20 pF �´�„EÉ�0+k
#w5L0A�µ 

 7.0  ns 

�� 0.1*VDD �f 0.9*VDD�¸CL=20 pF �´Q�EÉ�0+k
#w5L0A�µ 

 2.5   

FqEÇQ�+k�©EÉ�›+k	Á  
VDD/2 
+0.3   V 

FqEÇ�„+k�©EÉ�›+k	Á    
VDD/8 
+0.3 V 

Q�+k�©EÉ�0+k	Á 
IOH = -2.4 mA�´- 4.2 mA F��›Q�EÉ�0+k#w W

�E�µ�>  

(5/8)* 
VDD+ 

0.1 
  V 

�„+k�©EÉ�0+k	Á  
IOL = +2.0 mA�´+4.0 mA F��›Q�EÉ�0+k#w W

�E�µ�>  
  0.5 V 

SCLK 
^�„�Õ6M W�E(ì�7�A
�� CSn �„+k�©�f!™"õ  

  40  µs 

SCLK 
^�g5 (ì�7�A�� CSn
�„+k�©�f!™"õ  

 30   ns 

4.11 +k"–�=/p  
LšM”(¯�aB*�D�¸
\�O
^�Þ9†���’�—�,�A#•H�(¯�]�>�v�?�®
Á�r
}�0�Ä 25°C $_�Ü�¸V BAT = 3.0 V�> 

>ž 34. +k"–�=/p&¥
Â�„+kH��ö#•�ž  

	ø�¦  #•B��—�,  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

+k"–+kH�L>�r#1    2.1  

V 

+k"–+kH�L>�r#2    2.3  

+k"–+kH�L>�r#3    2.5  

+k"–+kH�L>�r#4    2.7  

!V	ÁL>�r  

^5I�˜,º+k"–
�	L�´M•�7�µ�—�,�A#•H�  

�´�C�ü.¤ W�E�µ  
 1.5  

!V	ÁL>�r  

^5I�˜,º+k"–
�	L�´M•�7�µ�—�,�A#•H�  

�´�ü.¤ W�E�µ  
 1.7  

!V	ÁL>�rF�%�    70  mV 
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#��E�Æ �/�Ä+k"–�Ñ+kAô�=�¸
^+k"–+kH��„�û�ë�A�¸ TX �C�P
^KOB%NÇ)½�A�VEÉ�>Aô�=�P���7
^�1�6FPF‰�L6;�’!˜�V 
EÉ�>FPEý�µ+^K7�Ð�ö#•
Â/�L
^+k"–-�#•�ž�Ý�l�A�©L# PA�¸	©
%�Ô)æ�’!˜�VEÉ�>�p�¼F�>‚#•B��¸
%��FPEý SPI

e+^ //·+^!š�Ý�l�>  
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5  W
•B*�D  

5.1 +k$Æ1×*< 
S2-LP Lü�F�¼Q��~,ºLƒ	ÁE¢�˜�ž�¸B�E¢�˜�ž�D LDO 4Ý6Š�¸��
^�p W��
Â�¦�•G��<�Ñ+k�>�|�e�¸FPEý�LG�+k"–
-*�Û�Ñ+k,º LDO �<�p�¦�¤�Û
� W
•���Ñ

�Ý+k	Á�> 

S2-LP ,º+k$Æ1×*<�´PM�µ1Œ+›Lš�¼�p�C
B W
•���ÑF8�‰+k$Æ,º�0�b�Õ73�L�¸F�M˜�j�Z�`�q?·L†�l
�3V�Æ1b�6
�`�e���6�]�~)½�Ô)æGƒ+k�¸1b�Â�`�e��A÷�©Kd W
•�•L*,ºLÊ/ñ�> 

�~)½-$�=FPEý�µ+^�6�© W�E+k$Æ�´SMPS�µ�Ô)æ�¸B�+k$Æ�<+k"–+k	Á�´1.8 V - 3.6 V�µE¢�˜�pE¹�„,º+k	Á�´
%
Aô5¤
^ 1.2 V - 1.8 V �•L*�µ�¸�~)½Q��Ä 90%�>  

SMPS EÉ�0+k	Á
%FPEýPM_CONF0 �ú�Ž�ž�c,º SET_SMPS_LVL �•!ëF�>‚�Ý�l�>SET_SMPS_LVL �D
SMPS ,º VOUT �•L*,º�©31�¸�A>ž�v/p�Æ 

>ž 35. SMPS EÉ�0+k	Á 

SET_SMPS_LVL SMPS EÉ�0+k	Á 

001b 1.2 V 

010b 1.3 V 

011b 1.4 V 

100b 1.5 V 

101b 1.6 V 

110b 1.7 V 

111b 1.8 V 

�û TX (ì�7�L6; RX 
Â TX (ì�7�,,º SMPS EÉ�0+k	Á
%�o�¤ PM_CONF1 �ú�Ž�ž,º SMPS_LVL_MODE �ƒF�>‚
�Ý�l�> 

�y 1�Æ�û
^ TX (ì�7�A�¸SMPS EÉ�0+k�©�<
��é�Ä PM_CONFIG �ú�Ž�ž�c,º�r�¸
^ RX (ì�7�A�¸�<
0�Ð�p
1.4 V�>  

�y 0�Æ
^ RX 
Â TX (ì�7�A�¸SMPS EÉ�0+k�©�<
��é�Ä
^ PM_CONFIG0 �ú�Ž�ž�´SET_SMPS_LEVEL �•!ë�µ
�c�Ï�›,º�r�> 

SMPS �6�©NÇ)½
%FPEý2 �`�ú�Ž�ž PM_CONF3 
Â PM_CONF2 F�>‚Aô5¤�>  

�¸�Ò KRM_EN �p 0�¸�O
e+^�<NÇ"
�p 4 ,º�¦�•�<NÇ�ž�>F�0��û�ë�A�¸SMPS ,º�6�©NÇ)½�p�Æ 

 
(4) 

�¸�Ò KRM_EN �p 1�¸�O SMPS ,º�6�©NÇ)½
%�o�¤���A�¢�EFPEý KRM �•F�>‚Aô5¤�Æ 

 
(5) 

�¬�c𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑�e�¦�•��NÇ)½�´�¸�Ò�p 24�=25 �L 26 MHz�¸�O1•�Ä 𝑓𝑓𝑋𝑋𝑋𝑋�µ
Â�´�¸�Ò𝑓𝑓 𝑋𝑋𝑋𝑋�p 48�=50 �L 52 MHz�¸�O1•�Ä
𝑓𝑓𝑋𝑋𝑋𝑋

2
�µ�> 

�b�¦�¤�•�Â�c�Û
€,º�v�? RX #•H��r
}
^ SMPS NÇ)½Aô�p1.56 MHz ,º�û�ë�A9í�Í�>  

�o�¤�Û
€,º�¢�E�¸+g�Ä fdig = 25 MHz�¸PM_CONF3 = 0x87 �¸PM_CONF2 = 0xFC �¸�v�� FSW �p 1.56�>Lƒ�„
�6�©NÇ)½
%��+›�ä��Q�&«�…�Ü�¸�|5p&ï�e+k#w#¾6ME¹�]�> 

FPEý�p"��`�©Kd W
•�µ+^�I+^,º4õ�]�„	ÁLƒ0i	Á�ž�´LDO �µ	©
%�Ô)æLÊ/ñ-$�=�¸B� LDO FP�n�o�¤���’ W�E��
�Ñ�›8 +k"–4Ý�L SMPS 4Ý,º 1.2 V EÉ�0+k	Á�> 
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�¸�Ò LDO EÉ�0�p SMPS ,º�6�E�r 1.2 V �,�¸V out �ûN±"
 LDO ,º Vout 8)�GQ� 100 mV�>F��E
©-v
^ HPM
�´SMPS+LDO �µ W�E�A�¸SMPS_VOUT ,º�6�E�r�ûN±�p 1.3 V�> 

S2-LP PM 
%
^�Z�`�q?· W�E�AFPEý SPI�´PM_CONFIG [1] �ú�Ž�ž�c,º BYPASS_LDO �•!ë�µF�>‚Gƒ5¤�Æ 

1. Q��]73 W�E�´HPM �µ 

2. �„�Õ6M W�E�´LPM �µ  


^ HPM  W�E�A�¸�µ+^ SMPS ���Ñ,º�v�?
%+^ LDO�¸�Ô)æ�6�©LÊ/ñ��
��6�E,º�„NÇ� �&"j�©
Â SMPS #�4ï�>
SMPS �ûN±8)�GAô�p 1.4 V�>  


^ LPM  W�E�A�¸�<�÷D%�D SMPS F��Û,º LDO�¸6B SMPS �ûN±5�EýGƒ5¤���Ñ 1.2 V EÉ�0+k�©�¸����Q�0i	Á�~
)½�¸�|!š�t�PLƒ�„LÊ/ñ�]73�¬�Ô�Ö�„NÇ� �&
Â SMPS #�4ï�>  

SMPS ,ºCUE³+k�U�ûN±�­�?���A(¯�]�Æ 

�y �®
Á 10 µH �=0&�r+/ -10% 

�y NÓ�Ð+k#w8)�G100 mA 

�y -*#w+kLq�s
%73�„�´����A÷ SMPS  W
•,º�6�]�~)½�µ�¸�n?÷,º*<�)�r4Ü�p 1 !]�ü�¸�|�ÔL{�eCÀ�ECÀ�³ 

5.2 �@+k�C�ƒ 
�@+k�C�ƒ�´POR �µ+kD%�P
^�@+k�,+U�F+^�Ä�S��	L�ª�`�¦�•FqEÇ,º�C�ƒ7?�è�>�@+k�C�ƒ�P�ö#• VBAT +k	Á�> 

S2-LP ���Ñ8 �Þ POR +kD%�¸�‰VBAT Eô�f�C�ƒH��t+k	ÁL>�r VRRT 
D�¸!š+kD%�P
^ TRESET �,L*�c+U�F�»G�
RESETN�´�„+k�©�?�~�µ+k�©�¸�¸
4 6. �@+k�C�ƒ�,L*
ÂL†�r�v/p�>EÉ�›�K7P SDN 
�+ULƒ	Á
D�´VDD>V RRT�µ�¸
�g�P+U�F-.
B,º�C�ƒ7?�è�>GPIO0 �K7P
%���Ñ!š��
-�> 


4 6. �@+k�C�ƒ�,L*
ÂL†�r  

 
 

	ø�¦ VRRT 
Â TRESET AôA×�p
0�Ð�r�¸����A÷(ì�7�p,º
%M–�C�ƒEý0A�>!š�L�¸�v�?�ú�Ž�ž
}�S��	L�pU�AÚ�r�>  

6B�J�¸F�
%���µ+^E¥�,�=�� SRES�¸�Ô)æ S2-LP ,º�»G��vG��C�ƒ�> 
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>ž 36. POR 	ø�¦  

	ø�¦  �=#�  �6�E�r  �®
Á�r  �6�]�r  	‹�ƒ  

�C�ƒ
e�ÞL>�r+k	Á    0.5  V 

���77?�è�ó�Ü�´T hold�¸�A
4�µ  �p�µ SDN �?�~  1   µs 

�C�ƒ7?�è�ó�Ü�´T reset�¸�A
4�µ    0.7 2 ms 

�@+kVDD �Ò	}    2.0  V/ms 

�A
4�‹/p�¼ S2-LP ,º�Ý�l�ï�E�¸	© SDN ��
-�ûN±5��Ð�f VBAT �K7P�¸��Fµ�ƒ
e�ÞLl!ë,º�Z�`%’
^L$NÎ�Æ 

1. GPIO �@�0)æ
%+^�=���ƒ
%73�P
�+UD��2�> 

2. SDN '@-��@,º ESD ���Ú�Â�·1×
%
n�l�D SDN -.F�,º�LG�P§�Þ�ž�@,º+k#w�> 


��L�¸SDN ��
-F��P+U�F�»G���
-�´POC �µ�¸�‰�¬Aô�p 1 �,�¸�</·+^�¦�• I/O�> 


4 7. 
e�ÞLl!ë  

 


%73F��Û/p�Á 


4 8. SDN �K7P,º
%73F��Û/p�Á  
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5.3 �:NÇ
>�F�ž  
F��Û8) XIN 
Â XOUT ,º�¬�e�pNÇ)½
>�F�ž���Ñ�,JÕ��
-�>�wAî,º�,JÕ��
-NÇ)½
^[24 -26]�D[48-52] MHz 99
*
�•L*�> 

�’�p�5���ï�~�¸�LG��,JÕ��
-�•
%O¾F7 XIN�¸��.¤��!™�n���’�>Gý+^!šF?N¯�,�¸XOUT 
%#¤0°�L5��Ð�f�Û
f�> 

+g�Ä�C73
^
��CNÇ)½�´48�=50 �L 52 MHz�µ�AAæ�‹�¦�•�Å,º�,L*�¸F�0��û�ë�A�¸�<�µ+^�<NÇ�,JÕ�´	ø?÷ 1b 4.7
8¸“�¬�‰�e9—�ž”�µ�> 

Lü�F�EK7-.)å�´PLL �µ73�U
>�F 413 - 479 MHz�= 452 - 527 MHz�=826 - 958 MHz �L 904 - 1055 MHz NÇ!ë�¸
��6B�p RX K4���Ñ LO ��
-�¸�p TX K4�c,º PA ���ÑEÉ�›��
-�> 

�o�¤�µ+^,º�:NÇNÇ)½
ÂFPF‰�¸
%73M6?·2ô�ÜM”�nQ�,º�¬�e�L TCXO�> 

�:NÇ
>�F�žGý+^�<�¦�E sigma-delta �ì�º�¸���Ô)æ�!FU0i�Ð
Â0ºFPF‰L*LÊ�>�¹�Â�žLü�F�¸�¬�µ+^�PNÇ!ë VCO
?¼-��ª�`NÇ)½99
*�>�v�?�»G��W�ü
}8 �Þ�Â�F�> 

�o�¤
>�F,ºNÇ)½�¸+^�m�ûN±�o�¤ LO NÇ)½
�	L�›Aô5¤+k9­#++k#w�¸��9í�Í�ˆ�Ð,º)åD%�\�ó�>+k9­#++k#w+g
PLL_CP_ISEL �•!ë�´SYNT3 �ú�Ž�ž�µ
Â PLL_PFD_SPLIT_EN�´SYNTH_CONFIG2 �µ�Ý�l�>F��Ñ�•!ë�Ê�?
'•���A�ï�EAô5¤�Æ 

>ž 37. +k9­#+�•  

VCO NÇ)½� ḾHz�µ  fxo (MHz)  PLL_CP_ISEL  PLL_PFD_SPLIT_EN  ICP (μA) 

3760 50 010 0 120 

3760 25 001 1 200 

3460 50 011 0 140 

3460 25 010 1 240 

S2-LP �P�pNÇ)½
>�F�ž���Ñ8 �Þ�JM”�n�!FU,º�W�üEý0A�>�¸�Ò�`/·+^�¸�O"�!W
>�F�žM6?·K7�Ð�f5L0A,º�:NÇFP
F‰NÇ)½�,G3�P�•>‚�W�ü�´�� READY Eý$W�fLOCK/TX/RX �L6;�� RX Eý$W�fTX �L
��•�µ�>�Â�F
D�¸S2 -LP �µ
+^�W�ü�•�¬�Ž�Þ�f�ú�Ž�ž�c�> 

�p�¼
^�W�üEý0A/·+^,º�û�ë�AK7�Ð
>�F�ž�¸�ûN±+g+^�mNº�~�<!™.¤,º�W�ü�•�<�a�Ž�Þ�f TX 
Â RX �ú�Ž�ž�c�>
�¬�N&ï�e73�U���GK7�ÐAô5¤�,L*�> 

+g�Ä
>�F�ž,º���Ê�,L*5_.#�J5L0AM”�n�!FU�¸
�!šEý$W�,L*�µ S2-LP 
%���Â�FD)NÇ���’�>  

5.3.1 �:NÇFPF‰NÇ)½Aô5¤ 

FPF‰�c�ùNÇ)½
%5L0A�¸�A�Æ 

�c�ùNÇ)½Aô5¤ 

 
(6) 

fbase Aô5¤�qFPF‰NÇ)½�Ç!š�r
��é�Äfxo �r�´XTAL �e9—�ž,ºNÇ)½�¸FP�n�p 24-26 MHz �L 48-52 MHz�>  

�0�bNÇ)½Aô5¤ 

 
(7) 

�¬�c�Æ 

SYNT �e
%5L0A,º 28 �ƒ�ª�¦�´ SYNT[3:0]�ú�Ž�ž�µ�>  

B �e)å�L SYNTH �<NÇ�ž�´SYNT3 �ú�Ž�ž,º BS �•!ë�µ�Æ  

PLL �<NÇ�ž 

 (8) 
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𝐵𝐵 =  �
4 F8�ÄQ�NÇ!ë �´826  MHz −  1055 MHz�¸BS  =  0�µ

8 F8�Ä�cNÇ!ë �´413 MHz −  527 MHz�¸BS  =  1�µ
� 

D �e	ø69�<NÇ�ž�´XO_RCO_CONFIG0 �ú�Ž�ž,º REFDIV �ƒ�µ  

	ø69�<NÇ�ž 

 
(9) 

�0�bNÇ)½5L0A�r,º�<EÞ)½
��é�Ä�vF?,º�ÔL{NÇ!ë�> 

>ž 38. NÇ)½�<EÞ)½ 

fxo [MHz]  Q�NÇ!ë�<EÞ)½[Hz] �„NÇ!ë�<EÞ)½[Hz] 

24 11.4 5.7 

25 11.9 6.0 

26 12.4 6.2 

48 22.9 11.4 

50 23.8 11.9 

52 24.8 12.4 

fc �e�D�=�ÐFPF‰-.�©,ºNÇ)½�>�:NÇFPF‰
%�µ+ĈHSPACE 
Â CHNUM �ú�Ž�ž�Ð�•�>�¸!š�6�›�¸�ûM6�*�o 8 �ƒ
�ú�Ž�ž�¸	©
%�*�!
f�o
�FPF‰�¸��6BAô5¤ 256 �`FPF‰
ÂD)NÇ�Å�M�>�/�Ä 26 MHz Gƒ5¤�¸�ÔL{FPF‰L*LÊ�p793 
Hz - 202342 Hz�´ 793 Hz !›Kµ�µ�¸�/�Ä 52 MHz Gƒ5¤�¸�ÔL{FPF‰L*LÊ�p1587 - 404685 Hz�´1587 Hz !›Kµ�µ�>  

>ž 39. FPF‰L*LÊ�<EÞ)½ 

fxo [MHz]  FPF‰L*LÊ�<EÞ)½[Hz] 

24 732.42 

25 762.94 

26 793.45 

48 1464.84 

50 1525.88 

52 1586.91 

5.4 �¦�•B9�l�ž  
S2-LP �e�7NÇ)½B9�l�Æ2-FSK�=4 -FSK�=2 -GFSK�=4 -GFSK ��
��{�ÜB9�l OOK 
Â ASK�>�µ+^�ú�Ž�ž�¸+^�m
F�
%��5L�ÏM”B9�lE³#��¸��F�>‚�ÔPÂ�Ú#•B�
Â#•H��>
^-*�Û�·�]B9�l,º(¯!À W�E�A�¸
%���º�0(¯�Ð,ºB9�l�ï�~�¸
��6B-*�Û�Ý�l
>�FE³#�,º�{�Ü
ÂNÇ)½�>�µ+^�ú�Ž�ž MOD_TYPE F?�����AB9�l�ï�~�•�6�> 

>ž 40. B9�l�ï�~  

MOD_TYPE B9�l�ï�~  

0000b 2-FSK 

0001b 4-FSK 

0010b 2-GFSK 

0011b 4-GFSK 

0101b ASK/OOK 

0110b -*�Û�·�]�´�û TX�µ  

0111b CW 

  

1 �¸�Ò REFDIV = 0�¸ �O�»G�	ø69�<NÇ�ž/·+^  
2 �¸�Ò REFDIV = 1�¸ �O�»G�	ø69�<NÇ�ž
e+^  
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5.4.1 B9NÇ 

�/�Ä 2-�´G �µFSK 
Â 4-�´G �µ FSK B9NÇ�¸
%���o�¤���A�¢�E
^
��é�Ä𝑓𝑓 𝑥𝑥𝑥𝑥�´XTAL NÇ)½�µ,ºE¹�ó99
*�»B9�ªNÇ
)½�…01�Æ 

NÇ)½�…01 

 

(10) 

�¬�c𝑓𝑓 𝑥𝑥𝑥𝑥�e XTAL �e9—NÇ)½�Ḑ �e	ø69�<NÇ�ž�¸B �eNÇ!ëF?���ž�> 

5L0A,ºNÇ)½�…01�/�Ê�LG��U�Ý1\
-,º�…01�>�»G�1\
-,º�…01�e!š5L0A�r,º 1/3�¸�¸�A>ž�v/p�¸�A>ž�c���Ñ�¼ 4
�`F?N¯�> 

!š�L�¸+g�ÄFP�n���•8¸�p	‹�ƒ�95¤�?�~CUE³�¸�v���95¤�,
%���_+^ CONST_MAP�´�ú�Ž�ž MOD1�µFPEý���A
�ï�E�*�o 2-�´G �µFSK 
Â 4-�´ G�µFSK B9�l,º�V�:�Æ 

>ž 41. �U�Ý�V�: 2-�´ G�µ FSK 

�r�E  1\
-  
CONST_MAP 5L.7 

0 1 2 3 

2-(G)FSK 
0 -FDEV NA +FDEV NA 

1 +FDEV NA -FDEV NA 

>ž 42. �U�Ý�V�: 4-�´ G�µ FSK 

�r�E  1\
-  
CONST_MAP 5L.7 

0 1 2 3 

4-(G)FSK 

00 -FDEV/3 -FDEV +FDEV/3 +FDEV 

01 -FDEV -FDEV/3 +FDEV +FDEV/3 

10 +FDEV/3 +FDEV -FDEV/3 -FDEV 

11 +FDEV +FDEV/3 -FDEV -FDEV/3 


��L�¸
^ 4-�´G �µFSK B9�l�, �¸F�
%���µ+^ 4FSK_SYM_SWAP �•!ë�´�ú�Ž�ž PCKTCTRL3�µ�Ú�˜1\
-�¸ �¸
�A�v/p�Æ 

(11) 

 

5.4.1.1 Q��å�F�˜  

^ 2-GFSK �L 4-GFSK  W�E�A�¸Q��å%�#��ž BT �Ž0%
%���_+^�ú�Ž�ž BT_SEL Aô5¤�p 1 �L 0.5�>  

  

�¸�Ò FDEV_E = 0 

�¸�Ò FDEV_E > 0 

�‰4FSK_SYM_SWAP = 0 �, �Æ 

�‰4FSK_SYM_SWAP = 1 �,  
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Q��å%�#�FPEý�P-.%�#��Ô)æ�¸"��`1\
-�,L*	;
a 8 �`�ó�j�>�p�¼F��6!›5I
Â%�#��ž�˜(ì�¬�oF�NÇBg�ª�˜�¸
%��
FPEýAô5¤�ú�Ž�žMOD_INTERP_EN�¸�/%�#��žEÉ�0F�>‚4õ�]���r�> 

�<�¦�œ���r
��†�Ê+^�fQ��å%�#��žEÉ�0,º"��`�m�b�>�¸�Ò�¦�¤)½�/�Ê DATA_RATE_E < 5�¸�OB�
��†�p 64�Ç

�¸�Ò ���� �”��DATA_RATE_E < 11�¸�OB�
��†8 �Þ5_�t�p
64

2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐸𝐸 – 5�Ç�¸�Ò DATA_RATE_E = 11�¸�O8 �Þ

/·+^B�
��†�> 

#��E�Æ �Ô)æ,º�ÔL{���r
��†
%73�P

�fNÇ)½
>�F�ž,º�6�ENÇ)½�<EÞ)½L†�l�>  

5.4.1.2 4-�´ G�µ FSK ISI #¾Lš 
+g�Ä 4-�´G �µFSK B9�l�r�E�P
^�¾�]0A�Ü�@

�f1\
-L*�¨�¦,º�§���¸
�!š
^@�B9�ž�c�K�›�¼ ISI #¾Lš
}>—�ž�>

}>—�ž
%��FPEý�µ+^ EQU_CTRL �ú�Ž�ž
^�Z0� W�E�A
e+^�Æ	‹FP
}>—
Â
�FP
}>—�>FP�n�µ+^
�FP
}>—
%���Ô
)æ�6�©�]73�> 

5.4.2 �{�ÜB9�l  

S2-LP �e�7�{�ÜB9�l OOK 
Â ASK�>ASK ,ºF?��
��é�Ä�Õ)½�Ò	}�µ73�> 

�‰F?�� OOK �,�¸�<
^FPEý�ú�Ž�ž PA_POWER[PA_LEVEL_MAX_INDEX]Aô5¤,º5L0A�Õ)½�A�VEÉ�ƒ‘ 1’ �¸
�¬
^��EÉ�0�Õ)½�´PA �©L#�µ�û�ë�A�¸�?'•�ú�Ž�ž PA_POWER[0]�=�Ð�¸�VEÉ�ƒ‘0 ’�>  

�¸�Ò PA_POWER[0] = 0�¸�OB9�l W�E�<�p OOK�¸
\�O�‰ PA_POWER[0]�`Aô�p 0 �,�¸B9�l W�E�<�p ASK�>
FPEý�<CONST_MAP �ú�Ž�žAô5¤�p�1�‹M”M,�r�¸	©
%�µ 0/1 �V�:
�E¢�>  

� ‰ F ? � � ASK � , � ¸ � V E É � ƒ‘1 ’ � , � Õ ) ½ � Ò 	 } � � � ú � Ž � ž PA_POWER[0] � = � Ð , º � 6 � E � r � Ô � Ö � f � ú � Ž � ž
PA_POWER[PA_LEVEL_MAX_INDEX]�c�=�Ð,º PA �6�]"j�©�¸�/�Ä�ƒ‘0 ’�O�•>‚-.
�Eý0A�>"��`�Õ)½!›Kµ
,º�75#�,L*�e1\
-�,L*,º 1/8 ,º�C�¦�¸
%FPEý�ú�Ž�ž PA_RAMP_STEP_WIDTH F�>‚Gƒ5¤�>�¸�ÒF�5#�VEÉ�P
�`‘1 ’�¸�O PA �Õ)½�<�µEÉ�0�Õ)½���7�p5L0A�r�>�¸�ÒF�5#�VEÉ�P�`‘0 ’�¸�O�/�Ä1b�6�`‘0 ’��
D,º�v�?
‘0 ’�¸PA �Õ)½�<���7�p�6�„�Õ)½�> 

�p�¼�oF�NÇBg
��:�ß.7 ASK�¸�Ô�ó�¼�¦�•���r
%F?�Õ73�>�‰FPEý�ú�Ž�ž PA_INTERP_EN 
e+^!š�Õ73�,�¸B9
�l�ž�<�/ PA_POWER �ú�Ž�ž�c�=�Ð,º�Õ)½�rF�>‚4õ�]���r�¸'l
D�Ã�Ê+^�f PA�> 

�¸�Ò�¦�¤)½�/�Ê DATA_RATE_E < 5�¸�O"��`�Ò	}!›Kµ,º���r
��†�p 64 �C�Ç�¸�Ò �����”���'�$�7�$�B�5�$�7�(�B�(�����������¸
�OB�
��†8 �Þ5_�t�p 64/2(DATA_RATE_E-5)�Ç�¸�Ò DATA_RATE_E = 11�¸�O8 �Þ/·+^B�
��†�>  

B-#��E�¸�‰ �'�$�7�$�B�5�$�7�(�B�(�•���,�¸F�5# PA �=Aæ�•L*,º�,JÕ
ž�U�¦��4þ
^ 8 �D 4 �•L*�´DATA_RATE_M=0
�,�p 8�¸DATA_RATE_M=65535 �,�p 4�µ�>  

OOK/ASK @�B9FPEýRSSI_FLT �ú�Ž�ž�c,º OOK_PEAK_DECAY 	ø�¦�´�0Aä�r�p 3�µ�Ý�l�> 

5.4.2.1 OOK �©%� 
OOK 
%���_+^�¦�¤D%�º�c$1�Ö,º FIR %�#��žF�>‚�©%��:*<�>FPEý�<�ú�Ž�ž PA_CONFIG1 �c,º FIR_EN �ƒAô
�p 1�¸	©
%�Ô)æ!š�Õ73�> 

FIR %�#��ž�C73�Â�ž8 �Ð�•�¸�|
%��Aô5¤�pNÇBg�˜(ì�´
Â�\�ó�µ�C
B,º 3 0��C
BGƒ5¤�Æ 

�y %�#��ž�ÆJ¾�/EýGý�m8 !W,º�ƒ#wF�>‚F8�‰,º FIR %�#��Ç 

�y �Ò	}�Æ �N	L FIR %�#��ž�¸��6B
^ PA_POWER_MAX �D PA_POWER_0 �•L*�•>‚�Ò	}�´�/�Ä OOK�¸!š�r
�ÊAô�p 0�µ�>  

�y �=�˜�Æ FqEÇ1 
Â 0 �D	‹�`�Õ)½�r-.�©�¸NºA×�C�P
^F� 2 �`FqEÇ�•L*E¢�˜�> 

�‰FIR_EN �ƒ�p 1 �,�¸DIG_SMOOTH_EN �´PA_POWER_0 �ú�Ž�ž�µ�ûN±Aô�p 1�>  

�6
D�¸
%���µ+^�ÂLlCS�”�J W��%�#��ž�µEÉ�0��
-�©%��>!š%�#��ž,º�\�ó�Ê�o�¤Aô5¤�ú�Ž�ž PA_CONFIG0 ,º
PA_FC �•!ë�,�µ+^,º�¦�¤)½F�>‚Aô5¤�¸�¸�A>ž�v/p�Æ 
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>ž 43. PA CS�”�J%�#��ž�•  

PA_FC �ƒ  �`!˜NÇ)½�´ kHz�µ  �6�]�¦�¤)½�´ Kbit/s �µ  

00 12.5 16 

01 25 32 

10 50 62.5 

11 100 125 

#��E�Æ FIR �Ò	} W�E,º�µ+^�D�¦�•�Ò	} W�E-.�È�È�Û�>�‰�µ+^�¦�•�Ò	}�,�¸�Ê/·+^ FIR �Ò	}�>
��•�Ü'l�¸�¸�Ò�µ+^
FIR �Ò	}�¸�O�C�µ+^�¦�•�Ò	}�>  

5.4.3 -*�Û�·�] W�E  

S2-LP �wAî+^�m��M”�n�„,º+k�©P§�Þ SYNTH 
Â PA�>���D DATARATE 8å(}Aô5¤-.�©,ºFU)½�¸�/ TX_FIFO �c
�Ï�›,º�•8¸�/F�>‚Gý�m�´Gý�m)½ = 8*DATARATE�µ�>  

!š�•8¸�/,º1b�6�`�•8¸P§�ÞNÇ)½
>�F�ž�¸��9í�Í���A�¢�E5��0,º-â�,EÉ�0NÇ)½�…01�Æ 

�·�] W�E�A,ºNÇ)½�…01  

 (12) 

�¬�c fdev_programmed �eFPEý�ú�Ž�ž MOD[1:0]
^8å(}�c5L0A,ºNÇ)½�…01�´	ø?÷1b 5.4.1 8¸ “ B9NÇ” �µ�¸
fdev_fifo_sample �e�� TX_FIFO �cGý�m,º�•8¸�/,º1b�6�`�•8¸�> 

fdev_fifo_sample 
%��*<@��p�e�6�` 2 >›�¦ 8 �ƒ�¦�¸
�!š
%���e!™�r�¸�•
%���eCU�r�> 

-â�,NÇ)½,ºA×1Í�¢�E�¸�A�Æ 

�·�] W�E�A,º-â�,�Õ)½  

 (13) 

TX_FIFO �/,º1b�Â�`�•8¸P§�Þ PA�¸���Ñ-â�,EÉ�0�Õ)½�> 

�o�¤�D PA_POWER �ú�Ž�ž-.
B,º��.7
DM˜,º!š�r�¸�<+U�FEÉ�0�Õ)½�´	ø?÷1b 5.6.1 8¸“PA Gƒ5¤”�µ�> 


4 9. -*�Û�·�] W�E�‹/p�¼�¸�‹�� TX FIFO F�>‚�•8¸�/Gý�m�¬
�F7�f SYNTH 
Â PA  W
•�>  


4 9. -*�Û�·�] W�E  

 
 

�/�Ä!™�n,º TX ���’�¸�<#¾6M TX_FIFO �m�b�¸�¬M6?·1×*< TX_FIFO_THRESHOLD�¸���•>‚Kµ�ÜC»Eý 128 �`
�m�b,º�VEÉ�> 

�VEÉ5��C�P8 �Þ�’!˜�¸�Ê
��0(¯�Ð�=�� SABORT �ƒ734þ!˜�VEÉ�> 
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!š�Õ73F8�Ä�Ô)æ�$�<�ÂF��l-.01Kd�ÝB9�l�´DBPSK�µ�¸�¸ SigFox 	…Aä�µ+^,º�¦�¤B9�l�>  

5.4.4 #•B� W�E 

5.4.4.1 F�5##�  
Aô�=
%FPEý5L0A+U�F���1�‹B9�l,ºF�5##�E³#��>F��m�¸�<�75#�VEÉE³#��¸-*8)
GAô�=
�F7 SABORT �=���> 

�¸M6Aô5¤F�5##��¸�O�´MOD2 �ú�Ž�ž,º�µMOD_TYPE �•!ë�ûN±Aô5¤�p 0x77�>  

5.4.4.2 PN9 

%�<�`LÅ�p�ÂF��l�Å�M 9�´ PN9�µAô5¤�pB9�l�ž,º�¦�¤$Æ�>F��m�¸�<�75#B9�lF��Ñ�¦�¤�¸-*8)
GAô�=
�F7
SABORT �=���> 

�´PCKTCTRL1 �ú�Ž�ž,º�µTXSOURCE �•!ë�ûN±Aô5¤�p 0x03�> 

5.4.5 �¦�¤)½  


%5L0A,º�¦�¤)½
^ 0.1 kbps �f 500 kbps �•L*�´�*�PB��ûB-	ø?÷>ž 12. �68b(¯�]�µ�>  

�< DATARATE_M 
Â DATARATE_E �ú�Ž�ž,º�r�D��"�0�1\
-�¦�p	‹�ƒ,º�¦�¤)½6Š31C­�›,º�¦�¤)½�¢�E�¸�A�Æ  

�¦�¤)½�¢�E  

 

(14) 

�¬�c𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑�e�¦�•�,JÕNÇ)½�> 

�¸�Ò DATARATE_E<15�¸�O�ÔL{,ºB9�l�ž�,L*�O+g�<�¦�,JÕ�<NÇ�ž+U�F�¸
�!š�P

�f�6�ÐH��Ì�Þ,º�§���>�p
�¼
^(¯�Ð W�E�A�Ý+U���Ì�Þ,º�¦�¤)½�¸�ûN±�µ+^�6
D�6�`1•�E�¸DATARATE_E = 15 �´�ûL†�VEÉ�µ�> 

5.5 �Û�l�ž  
S2-LP 	;
a�6�`�„�„�Õ6M�„�cNÇ�Û�l�ž�¸�¹73�U�t�]EÉ�›��
-�¸�¬��F8�‰,º��� "
�<�¬���Ñ5� ADC�>�:NÇ�_
4õ��
-FPEý�LG��*�\E¢�˜�p�$�<��
-�¸!š�LG��*�\F��•>‚Lq�ÍE¢�˜�>�Û�l�ž�Ô-�
%F�>‚5L0A�¸��F8�Ê�Þ�799
*
�»,º ADC EÉ�›��
-�>
^�cNÇ�A�Â�FLƒ	ÁE¢�˜
D�¸Gý+^�6Ll%�#��ž���g�\�LLq�”�> 

5.5.1 8 �ÞNÇ)½>›�µ 

8 �ÞNÇ)½>›�µ�´1¶0& AFC�µ1Í#�
%
^�6�ÐL†�Ü�»>›�µ
�F7Aô�=�D�Û�lAô�=�•L*
��¬�e�C�ü.¤1•
�3V�28*,º-.
�/NÇ)½B%�$�> 

AFC 1Í#��ûF8+^�ÄNÇ)½B9�l�¸�¸ 2-�´G �µFSK 
Â 4-�´G �µFSK �> 

+g�Ä�vGý+^,º@�B91Í#��¸
^�<�¨�ƒ�¸�1�‹NÇ)½B%�$G3�P�28*@�B9��
-�0)æ-*#w�…01�> 

AFC ,º�0�b���’	Õ*<�e�ö#•�6�]
Â�6�E��
-NÇ)½�¸'l
DA×1Í�$!™�¸��6B#¾Lš�@F&�…01�> 

!š�$!™�<���…01>›�µ�˜�E�Ê+^�f�<�¨�ž4Ý�´U�AÚ W�E�µ�¸�L6;�_+^!š�$!™�›B9�ª1b�Â�cNÇE¢�˜4ÝNÇ)½�>
^�ƒ�6
0� W�E�A�¸
%���!FU�˜�CNÇ)½B%�$�¸�|��#�Lh!˜FPF‰%�#��ž�`�ãG��<�l�f,º��
-�Õ)½�Ç
^
D�60� W�E�A�¸�<
^
F��›FPF‰%�#��ž�ƒB9�ª��
-NÇ)½�¸
�!š
%��Fµ�ƒ�Õ)½�•�g�¸�|�eM6?·�*Kµ,º0i�Ð�,L*�>!™�n���’�,�0Aä�µ+^1b
�60� W�E�> 

  

�¸�Ò DATARATE_E = 0 

�¸�Ò DATARATE_E > 0 

�¸�Ò DATARATE_E = 15 
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AFC F�FPEý AFC_CORR �ú�Ž�ž���Ñ�fA×,ºNÇ)½B%�$�>�¸�Ò�(.�NÇ)½B%�$�ˆ�Ð�´�Á�¸�¸
B�6�/Aô�=�•L*��4þ
F�>‚FP���µ�¸�O
%��-*�Û�µ+^!š�r�W!™5L0A,º�c�ùNÇ)½�> 

AFC_CORR �ú�Ž�ž�Æ 

Fdig/�´ 3*�´2^13�µ�µ�¸�¬�c Fdig �e�¦�•�,JÕNÇ)½�´ 24�=25 o 26 MHz �µ�>  

1 LSB �p�Æ 

24 Mhz�Æ976.5625 Hz 

25 Mhz�Æ1017.25260416 Hz 

26 MHz �:�Æ1057.9427083 Hz  

�p�¼��A÷�!FUK7�Ð
ÂN°�_D�D`�¸AFC �­�?�!FU W�E
Â�˜FU W�E�>�6��C»Eý RSSI L>�r�¸AFC �<���!FU W�E
e
�Þ�¸�¬�<
^
%5L0A
ž�U
D�=�˜�f�˜FU W�E�> 

AFC +g���A	ø�¦�Ý�l�Æ 

�y RSSI L>�r�Æ!š	ø�¦Aô5¤ AFC 1Í#�
e�Þ�,,º�6�E��
-�Õ)½�´RSSI_TH �ú�Ž�ž�µ�>  

�y AFC �!FU�Ô-� log2�Æ!š	ø�¦Aô5¤�!FU W�E�A,º)åD%�Ô-��´AFC0 �ú�Ž�ž�µ�¸�wAî99
*�p 0…15�>  

�y AFC �˜FU�Ô-� log2�Æ!š	ø�¦Aô5¤�˜FU W�E�A,º)åD%�Ô-��´AFC0 �ú�Ž�ž�µ�¸�wAî99
*�p 0…15�>  

�y AFC �!FU�U�Æ!š	ø�¦���m�b�¦H�Aô5¤�!FU�U,ºKµ�Ü�´AFC1 �ú�Ž�ž�µ�¸�wAî99
*�p 0…255�>!š	ø�¦,º�0
AäAô5¤�p�!FU�U1•�Ä�ƒ�2.7Kµ�Ü�>+g�Ä1Í#�FP�n
^"��`1\
-�@���’ 2 �`�m�b�¸
�!š5L0A�r�Ê�e�ƒ�2.71\

-�¦H�,º�Z�C�>�¸�Ò!š	ø�¦Aô�p 0�¸�OFPEý
B!›�•�ö#•�Ý�l�!�˜ W�E,º�=�˜�¸�Á�¸�¸
^
B!›�•�ö#•�ƒ�µ
+^�!FU�Ô-��¸
^
B!›�•�ö#•
D�µ+^�˜FU�Ô-��> 

�y AFC  W�E�Æ!š	ø�¦Aô5¤ AFC �$!™ W�E�´AFC2 �ú�Ž�ž 0b�Æ�<�¨�ž�$!™�¸1b�Æ1b�Â�cNÇ�$!™�µ�> 

�y AFC 
e+^�Æ!š	ø�¦
e+^ AFC 1Í#��´AFC2 �ú�Ž�ž�µ�>  

5.5.2 8 �Þ�Ô-��Ý�l  

8 �Þ�Ô-��Ý�l�´1¶0& AGC�µ1Í#���
^���l�f,º4Ü-50 dBm ��
-�Õ)½�6���¸�� 6 dB !›Kµ�Ý�l RF K4,º�Ô-��¸Eô
�f 48 dB ,º�6�]>¦��H��¸��6B�µ IF ADC EÉ�›�:,º��
-�{�Ü���7
^(¯�Ð99
*�»�> 

���Ô)æ@��Ü-A�¸
^�S4Ý�ó
�%�#��žK4
DM˜,º�¦�•���c#•H��´�&�r�µ��
-�{�Ü�¸�¬�D�AL†L>�r
Â�@L†L>�rF�>‚"

E¹�>�¸�Ò�{�ÜQ��Ä�@L†L>�r�¸�O�à�Å
f�Ô�Ö>¦���¸-*�f�{�Ü�„�ÄL>�r�Ç�¸�Ò�{�Ü�„�Ä�AL†L>�r�¸�O�à�Å
f���E
>¦���¸-*�f�{�ÜQ��ÄL>�r�> 

AGC 1Í#�+g���A	ø�¦�Ý�l�Æ 

�@L†L>�r�Æ!š�rAô5¤�¦�•�� 
-+k�©�¸�¸�ÒQ��Ä!š+k�©�¸ �<�Ô�Ö�:NÇ>¦���´AGCCTRL1 �ú�Ž�ž�¸�wAî�r
0…15�µ�>!š	ø�¦,º�0AäAô5¤�p 0x5�>  

�AL†L>�r�Æ�¸�Ò W��>¦��!›Kµ�D�t�<�9
^�=0& 6 dB >¦��H�LzF��¸�µ+^!š	ø�¦
%���*�³
fB9BF�AL†L>�r�>�ÔL{
+^�Ä"��`!›Kµ,ºL>�r�PFPEý LOW_THRESHOLD_SEL�´ AGCCTRL3�µ�ú�Ž�ž,º
:�ƒF�>‚F?���>�AL†L>�r 0
,º�0AäAô5¤�p 0x5�¸�AL†L>�r 1 ,º�0AäAô5¤�p 0x4�>LOW_THRESHOLD_SEL ,º�0Aä�r�p 0x10�>  

#•H��,L*�Æ !š	ø�¦Aô5¤
^���E AGC >¦��H��ƒ-�#•��
-+k�©,º#•H�L*LÊ�>�Z�¬�e�¸�¸�Ò��
-+k�©
^!š�UL*��4þ
�„�Ä�AL†L>�r�¸�<���E>¦���> 

�ÔL{�,L*�p �¸99
*
^4Ü 0.5 µs 8) 15 ms �•L*�>  

�/�ÄB9NÇ�¸#•H��,L*FP�nAô5¤�p�� µs�¸���Ô)æ1Í#�,º�!FU0i�Ð�> 

�/�Ä�{�Ü�¸�p�¼Fµ�ƒ(¯�]�C0i�Ð�¸#•H��,L*�ûN±�]�Ä
^�ƒ�2.7/ 
B!›�•�UL*Nº�U,º�6Kµ‘0 ’1\
-�Å�M,º�75#�,
L*�> 
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B�	ø�¦,ºU�AÚ�r�p 0x2�>  

���7�,L*�Æ !š	ø�¦Aô5¤1Í#��µ��
-+k�©
^>¦��"j�©
�	L
DEô�f0i�Ð,º1•�»�,L*�> 

�ÔL{�,L*�p �¸99
*
^4Ü 0.5 µs 8) 32 µs �•L*�>  

!š	ø�¦,º�0AäAô5¤�p 0x0C�> 

AGC 
e+^ �Æ
e+^ AGC 1Í#��>  


B!›�ñ5	�Æ �l�f
B!›�•
D�ñ5	 AGC +k�©�> 

AGC 1Í#�,º���’�ï�E�¸�A�Æ 

�y �¸�Ò�{�ÜQ��Ä �@L†L>�r�¸�O�<�à�Å
f�Ô�Ö>¦���¸-*8)�{�Ü�„�Ä!šL>�r�>F�0��û�ë�A�¸Tmeas Aô�p 0�¸�J
�û�µ+^���7�,L*�>
�!š�¸�¸�Ò��
-Q��Ä�@L†L>�r�¸�O"� Thold 0��*�o�6!W AGC �•�>  

�y �¸�Ò�{�Ü�„�Ä �AL†L>�r �¸�O�<�à�Å
f���E>¦���¸-*8)�{�ÜQ��Ä!šL>�r�>F�0��û�ë�A�¸Tmeas Aô�p���A�r�Æ
Thold =�´ 12*2MEAS_TIME�µ /fdig�>
�!š�¸�¸�Ò��
-�„�Ä�AL†L>�r�¸�O"� Tmeas + Thold 0��*�o�6!W
AGC �•�> 

�Z�`���’�à)å
��C�•>‚�¸-*�fEÉ�›��
-�p�Ü���Ä�@L†L>�r
Â�AL†L>�r�•L*�> 

5.5.3 1\
-�Ð�,�˜�C  

S2-LP �e�7�Z0��C
B,º�Ð�,�˜�C1Í#��>1Í#�,ºF?��FPEý�ú�Ž�ž CLOCK_REC_ALGO_SEL �Â�F�> 

�y �¸�Ò CLOCK_REC_ALGO_SEL = 0�¸�O�µ+^1¶	‹,º�6Ll1Í#��´1¶0& DLL�µ�>  

�y �¸�Ò CLOCK_REC_ALGO_SEL = 1�¸�O�µ+^�ÂLl1Í#��´1¶0& PLL�µ�>  

Lš�¼�@F&Gƒ5¤	ø�¦�L�¸���A�ú�Ž�ž,ºAô5¤�•�P�§���,JÕ�˜�C1Í#�,º(¯�]�> 

�y 
D5¤%�#��žKµ�Ü�Æ!š	ø�¦�Ý�l@�B9�ž
D5¤%�#��ž,ºKµ�Ü�´CLOCKREC �ú�Ž�ž�µ�>�<!š�rAô�p 1B 
%73�P
��Q�@�B9�]73�¸�|�e�P���˜�˜�CFU�Ü�>!š	ø�¦,º�0Aä�r�p 0B�> 

�y RSSI L>�r�Æ!š	ø�¦Aô5¤�Ð�,�˜�C
e�Þ�,,º�6�E��
-�Õ)½�´RSSI_TH �ú�Ž�ž�µ�>  

5.5.3.1 DLL  W�E 
DLL 1Í#��0�Ä�6Ll)å�¸�û
%�Ý�l�b
f�ƒ�Ð�,
�+U�ž,º�,F��¸��6B�µ�¬�D�l�f,º�ƒ
ž�U�68*�>�¸�Ò�ÔL{�l�f,º�ƒ

ž�U�D�=0&�ƒ
ž�U�•L*�Ž
^B%�$�¸�O-.�/Eï"õ�<LÅ�,L*%801�¸�J1Í#��<�Ð�U�Ê+^�,F��$!™�›�˜�C�>+g�Ä�Ž
^E¹
Kµ,º 0 �L 1 �Å�M�¸
�!š��#��fA×�1�‹�Ð�,B%�$�¸�¸�Ò
ž�UB%�$E¹�]�´�]�Ä 3%�µ�¸�O)åD%�<�gK7�> 

)åD%,º�l�‘FU�Ü+g CLOCKREC1 
Â CLOCKREC2 �ú�Ž�ž�c,º CLK_REC_P_GAIN_FAST/SLOW 	ø�¦�´ KP�µ
�Ý�l�¸!š�rCÀ�E�¸)åD%CÀ�!�>�wAî,º KP �r�p 0 - 7�>F8�Ä�v�?B9�l
Â�¦�¤)½,º�6�©�r�p KP = 1 �L KP = 2�>  

5.5.3.2 PLL  W�E 
PLL 1Í#�D�D`�b
f�Ð�,
�+U�ž-.�/�Ä�l�f,º�ƒ
ž�U,º-.�ƒB%�$�¸�¬�Ý�lNÇ)½
Â-.�ƒ�¸���Ô)æ�Ð�,K7�Ð�>�6���f
A×�Ž
^-.�/
ž�UB%�$�¬
^�Á�¸�ƒ�2.7Ll!ë�¾���W!™�¸FÙ�~	©�µ�Ž
^E¹Kµ,º 0 �L 1 �Å�M�¸)åD%�•73�U���7K7�Ð�> 

�p�¼��Q�1Í#�,º�]73�¸
%��Gƒ5¤�Z4ú�Ô-�31�¦�¸�<�a+^�Ä
B!›�•�ö#•�•�ƒ
Â�•
D�> 

� Z � ¬ � e � ¸ 
 B ! › � ƒ � µ + ^ CLK_REC_I_GAIN_FAST 
Â CLK_REC_P_GAIN_FAST � ¸ 6 B 
 B ! › � ö # • 
 D � O � µ + ^
CLK_REC_I_GAIN_SLOW 
Â CLK_REC_P_GAIN_SLOW�>  

5.5.4 RX FPF‰%�#��ž�\�ó 


%5L0A,º�Û�l�žFPF‰%�#��ž�\�ó���Ä 1 kHz - 800 kHz �•L*�>B-�o�¤�A>žFPEý�ú�Ž�ž CHFLT F�>‚Aô5¤�>  
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>ž 44. FPF‰%�#��ž�• 

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

M=0 800.1 450.9 224.7 112.3 56.1 28.0 14.0 7.0 3.5 1.8 

M=1 795.1 425.9 212.4 106.2 53.0 26.5 13.3 6.6 3.3 1.7 

M=2 768.4 403.2 201.1 100.5 50.2 25.1 12.6 6.3 3.1 1.6 

M=3 736.8 380.8 190.0 95.0 47.4 23.7 11.9 5.9 3.0 1.5 

M=4 705.1 362.1 180.7 90.3 45.1 22.6 11.3 5.6 2.8 1.4 

M=5 670.9 341.7 170.6 85.3 42.6 21.3 10.6 5.3 2.7 1.3 

M=6 642.3 325.4 162.4 81.2 40.6 20.3 10.1 5.1 2.5 1.3 

M=7 586.7 294.5 147.1 73.5 36.7 18.4 9.2 4.6 2.3 1.2 

M=8 541.4 270.3 135.0 67.5 33.7 16.9 8.4 4.2 2.1 1.1 

�<�@>ž�c,º�r�Ž��31�¦
𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑

26000000
�¸	©
%9í�Í�1�‹�¦�•�,JÕNÇ)½,º�ÔL{%�#��ž�\�ó�>�\�ó�rNº�U+^�Ä
�1%�> 

5.5.5 �cNÇAô5¤ 

�cNÇ�´IF�µ
%��FPEý�ú�Ž�ž IF_OFFSET_ANA 
Â IF_OFFSET_DIG F�>‚B9�ª
Â�Ý�l�¸�¬�J
%��Aô5¤�¸�A�Æ 

�cNÇ 

 
(15) 

�¬�c𝑓𝑓 𝑋𝑋𝑋𝑋�e XTAL �e9—�žNÇ)½�𝑓̧𝑓𝑑𝑑𝑑𝑑𝑑𝑑�e�¦�•�,JÕNÇ)½�>�0Aä IF �r4Ü�p 300 kHz�>  

5.5.6 RX �Ð�,�ž1×*<  

�µ+^,º
%5L0A RX �Ð�,�ž
%FPEýC^H��=/p1\F�>‚Gƒ5¤�¸��6BFµ�ƒ
^�?�~�¦�¤	;�UL*
� RX �Ð�,�žC»�,FV�F�C�û
?·,º�c�ã�>+^�Ä�’!˜ RX �Ð�,�ž,ºC^H��=/p1\	;�" SQI�=CS 
Â PQI�>�*�­�‰
fB*�¸
%��Gƒ5¤�1�‹C^H��=/p1\
�•L*,º AND �L OR �9�J�©31�¸��F8�Ä+^�m�Ê+^�>(¯�a�e�¸M6?·��4þ	;
a�?�~,º SQI �ö���¸��Fµ�ƒ
^C»�,�’!˜
�|�`�ö#•�f�?�~ SQI �,��L†�U
f���7
^ RX (ì�7�´F�0��û�ë�A�¸
%���µ+^ SABORT �=��F6�0 RX (ì�7�µ�> 

�Ð�,�žC»�,
D�¸�<�c!˜�Û�l�¸�¬�X�9�¦�¤	;�> 

>ž 45. RX �Ð�,�ž�’!˜�—�,Gƒ5¤  

RX_TIMEOUT_AND_OR_SELECT CS_TIMEOUT_MASK SQI_TIMEOUT_MASK PQI_TIMEOUT_MASK B*�D 

0 0 0 0 
RX C»�,5��C�PEý�U�¸ �¬
^�Û

�l�¦�¤	;
D5	�•�Û�l  

1 0 0 0 
RX C»�,��#��’!˜�>�¹
^ RX (ì

�7�A�6���¬
^5	�•�,Eý�U  

X 1 0 0 RSSI Q��ÄL>�r  

X 0 1 0 SQI Q��ÄL>�r�´U�AÚ�µ  

X 0 0 1 PQI Q��ÄL>�r  

0 1 1 0 RSSI 
Â SQI 
}Q��ÄL>�r  

0 1 0 1 RSSI 
Â PQI 
}Q��ÄL>�r  

0 0 1 1 SQI 
Â PQI 
}Q��ÄL>�r  

0 1 1 1 �žG�Q��ÄL>�r  

1 1 1 0 RSSI �L SQI Q��ÄL>�r  

1 1 0 1 RSSI �L PQI Q��ÄL>�r  

1 0 1 1 SQI �L PQI Q��ÄL>�r  

1 1 1 1 �1�EQ��ÄL>�r  
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5.5.7 �Û�l�ž�¦�¤ W�E  

-*�Û W�E�q?·+^�Ä�Â�ž�÷D%8 �Þ�¦�¤	;�:*<0A�Å�¸��6B�p+^�m
^F?���]�r�E�,���Ñ&«#q�]�>�Z�¬�e�Æ 

�y -*FP FIFO  W�E�ÆF�5#�Û�l�¦�¤	;�•8¸�¬�Ï�›�f RX FIFO �c�¸6B�CF�>‚�1�‹�:*<�>�ä�Ý�l�žCUCYFµ�ƒ
RX FIFO �@,º�1�‹$Ø�0�—�,�>  

�y -*FP GPIO  W�E�Æ�<�¦�¤	;�ƒF�5#�Ï�›�f�6�` GPIO �K7P�¸6B�CF�>‚�1�‹�:*<�>�p�¼�Ô)æ�LG��¦�¤�Û�l
�ž,º
B!›�¸F�
^�6�` GPIO �K7P�@���Ñ�6�`�¦�¤�,JÕ��
-�>Aô�=�P
^!š�,JÕ��
-,º�ALƒ"õ�,�*�æ�¦�¤�¸

�!š MCU �ûN±
^ CLK ,º�ALƒ"õ�UL*B1
��¦�¤�> 

5.5.8 �Û�l�žC^H��=/p1\  

5.5.8.1 RSSI 
#•�Í RSSI ,º!›Kµ�p 1 dB�¸99
*
^ 0 - 255 �•L*�´ 1 �•8¸�r�µ�¸�¬�…01�28*�¦�• 0 �/�Ê-146 dBm �¸
�!š
%��FP
Eý��	ñ 146�¸E¢�˜�ú�Ž�ž�r�´dBm �µ�>�p�¼9í�Í�ü.¤,º5��/�Õ)½#•H��r�¸
%73M6?·�ÔPÂ�Ú�W�ü�>RSSI �r
%��
FPEý�Z�`�ú�Ž�žB1
��ÆRSSI_LEVEL_CAPTURE and RSSI_LEVEL_RUN.(¯�a�e�¸RSSI_LEVEL_CAPTURE
�Û
€ 
^ 
B ! › � • �ö#•5 	 � • �=FPEý SABORT �= � �F6 �0 RX ( ì �7 �L RX C»� ,Eý �U � , � ‹ 9 í , º RSSI � r � ¸6B
RSSI_LEVEL_RUN �Û
€ RSSI %�#��ž,ºF�5#EÉ�0�>�6
D�60� W�E�e�7F�5#�!FU SPI B1
��¸F��E
©-v�¸�Ò SPI
�Û
�,º CSn ��
-
^�ƒ 16 �ƒ�´ S2-LP (ì�7�ú�Ž�ž�µ
D���7�„+k�©�¸FÙ�~�<"� 8 �` SPI �,JÕ
ž�U���Ñ�6�`�æ
RSSI �r�´!š W�E�D SPI 0·
� W�E-.
B�¸�|
f
v�C�P8 �Þ�Ô�Ö�µ�> 

5.5.8.2 E³#��Ü
b  
E³#��Ü
b�Õ73
%+^�Ä�ö#•�e
\�l�f�1�‹�:NÇ��
-�¸!š�ö#•�0�Ä#•�Í,º RSSI �r�>E³#��Ü
b�­�?�Z0����’ W�E�Æ
M•�7
Â�Þ�7E³#��Ü
b�> 

�‰�µ+^M•�7E³#��Ü
b�´CS_MODE = 0 �µ�,�¸�¸�Ò#•�Í RSSI Q��Ä RSSI_TH �ú�Ž�ž�c�=�Ð,º�r�¸�O?ü�pE³#�
�Ü
b��
-�?�~�¸�¸�Ò RSSI "
-.
BL>�r�„ 3 dB�¸�O?ü�pE³#��V�U��
-���~�> 

�‰�µ+^�Þ�7E³#��Ü
b�´CS_MODE = 1 �=2 �=3 �µ�,�¸�¸�Ò��
-Q��ÄL>�r�¸�¬�ö#•�f�Õ)½�!FU�Ô�Ö 6�=12 �L 18 
dB�¸�O?ü�pE³#��Ü
b��
-�?�~�Ç�¸�Ò�ö#•�f-.
B�{�Ü,º�Õ)½�ALƒ�¸�O?ü�p��
-���~�> 

E³#��Ü
b��
-F�
^�»G� +^�Ä@�B9�ž�¸��
e�Þ8 �ÞNÇ)½>›�µ
Â�Ð�,�˜�C1Í#��¸�¬+^�Ä CSMA Eý0A�´
^!š+^FJ�c�¸
�ÊAô5¤CS_MODE = 0�µ�>  

E³#��Ü
b�Õ73+g���A	ø�¦�Ý�l�Æ 

�y RSSI L>�r�Æ!š	ø�¦Aô5¤E³#��Ü
b��
-�?�~�,,º�6�E��
-�Õ)½�´RSSI_TH �ú�Ž�ž�µ�>  

�y CS  W�E�Æ!š	ø�¦�Ý�lE³#��Ü
b���’ W�E�> 

>ž 46. CS  W�E��F& 

CS_MODE B*�D 

0 M•�7E³#��Ü
b  

1 �­�? 6 dB �Þ�7L>�r,º�Þ�7E³#��Ü
b 

2 �­�? 12 dB �Þ�7L>�r,º�Þ�7E³#��Ü
b 

3 �­�? 18 dB �Þ�7L>�r,º�Þ�7E³#��Ü
b 
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5.5.8.3 PQI 
�ƒ�2.7C^H��=/p1\�´PQI �µ��
^>—H��v�ö#•�ƒ�2.7,º
%M–�]�>"�
�+U�6!W�ƒ
�E¢�¸PQI �g�Ö 1�¸"�
�+U�6!W�ƒ
H��C�¸PQI �g�� 4�>"
E¹F�>‚�&�r PQI �DL>�r�¸�6��C»EýL>�r�¸?ü�p�ƒ�2.7 IRQ �?�~�>�ƒ�2.7C^H��=�=L>�r
�p 4 x PQI_TH�´�¬�c PQI_TH = 0�=1…15�µ�>  

5.5.8.4 SQI 

B!›C^H��=/p1\�´SQI �µ��
^>—H��l�f,º
B!›�•
ÂNº�U,º
B!›�•�•L*,º�6�©-.�©�]�>!š�=/p1\A×1Í�p�l�f,º�¦
�¤#w
ÂNº�U,º
B!›�•�•L*,º�&�r�È-.�©�]�>�¸�Ò SQI_EN = 1b�¸�O"
E¹F�>‚�&�r SQI �DL>�r�¸�6��C»EýL>�r�¸
?ü�p
B!› IRQ �?�~�>
B!›C^H�L>�r1•�Ä SYNC_LEN – 2 x SQI_TH�´�¬�c SQI_TH = 0�=1…7 �µ�>�‰ SQI_TH 
= 0b �,�¸M6?·�Â5Ä	oGƒ�>�0Aä SQI �ö����4þ
e+^�>SQI �&�r
%���ú�Ž�ž SQI[5:0]�cB1
��¸>ž/p�&�r
^ 0 - 32
�•L*�¸6B�‰�ƒ SQI[6]1•�Ä‘1 ’ �,�¸�O>ž/p SQI �&�r	ø'•E»
B!›�•�> 

5.5.9 CS #¾LÆ 

CS #¾LÆ�Õ73
%Lq!˜
^�Ô�,RSSI �r�„�Ä RSSI L>�r�´FPEý RSSI_TH �•!ëAô5¤�µ�,�Û�l�¦�¤�>!š�Õ73
%��FPEý
ANT_SELECT_CONF �ú�Ž�ž�c,º CS_BLANKING �ƒ
e+^�> 

5.5.10 �_4õ�=�˜  

Aô�=Gý+^�0�Ä�=�˜,º�_4õ�<Lü1Í#��>�_4õ�=�˜�Õ73�e�7FPEý�Ý�l�LG��6�©�›F?���_4õ�¸��6B���Ñ#•�Í,º�6Q�
RSSI�>�=�˜�é�Ð�0�Ä
^�ƒ�2.7�Û�l�UL*"
E¹�_4õ 1 �D�_4õ 2 �@�l�f,º�Õ)½"j�©�¸'l
DFPEý GPIO �Ý�l�LG��:
NÇ�6�©�›F?���_4õ�¸��6B���Ñ#•�Í,º�6Q� RSSI�> 

�‰�_4õ�=�˜
e+^�,�¸
^�Û�l"��`�¦�¤	;,º�ƒ�2.7Eý0A�c�<
��C�=�˜�Z�`�_4õ�¸-*8)Eô�fE³#��Ü
bL>�r�´�ûN±�µ
+^M• �7 CS  W�E �µ �> ! š 
D � ¸ �<F? � � �Õ )½ �6Q� , º � _ 4õ � ¸ �¬ �ñ 5 	 �= � ˜ � > �6 �© �Ý � l � � 
 - 
% FPEý GPIO 
Â
MC_STATE[1]�ú�Ž�ž���Ñ�> 

!š1Í#�+g���A	ø�¦�Ý�l�Æ 

�y AS_MEAS_TIME�Æ!š�ú�Ž�ž/ 	ø�¦�Ý�l RSSI #•H�,º�,L*L*LÊ�>�ÔL{#•H��,L*FPEý���A�¢�EA×1Í�Í�0�> 

�_4õ�=�˜#•H��,L*  

 
(16) 

�/�Ä FSK B9�l�¸�µ+^�ª�` Tmeas�¸���µ��
-+k�©
^�_4õ�=�˜
DEô�f0i�Ð�¬
^!š�,L*5	�•
DF�>‚�6!W#•H��> 

�/�Ä OOK B9�l�¸�D+^�Ä�µ��
-+k�©
^�_4õ�=�˜
DEô�f0i�Ð,º Tmeas -.1•,º1b�6�`L*LÊ
D�¸�µ+^��'l1•�Ä Tmeas

,º1b�Â�`L*LÊ�•>‚�&�r�Õ)½#•H��¬F?���6�©�_4õ�> 

�y AS_ENABLE�Æ!š	ø�¦
e+^�_4õ�=�˜�Õ73�> 

5.6 
��:�ž  
S2-LP 
a�?�6�`Lü�F�E PA�¸73�U�VEÉ
%�� 0.5 dB !›Kµ5L0A,º -30 dBm 8)+14 dBm�´	}	Á W�E�A,º+16 dBm �µ
�•L*,ºEÉ�0+k�©�> 
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PA �p	‹1%Gƒ5¤�¸Gƒ�?�I+^�K7P�´TXOUT �µ�>PA EÉ�05I�˜�Ô�Ö
Â���E�¸��Lh!˜�C�û?·,ºNÇBg�Ÿ�™�>
^ TX  W
�E�A�¸PA �<NÇ)½
>�F�ž+U�F,º��
-EÉ�0�f�_4õ1%�>�VEÉ,º+k�Ñ
ÂBF#��»�ï
��é�Ä PA F}�f,º�LG�Lq�Í�>
%��
5L0ATX�¸��
�F7�`B9�l,ºE³#��> 

EÉ�04Ý+gSMPS FPEý�LG��²#w
>�Ñ+k�¸�¬�ÖE³ LC 
Á5‡5��¸B�5‡5��­�?E¢�˜�_4õLq�Í
ÂBF#�%�#��Õ73�> TX 
Â
RX �K7P-*�Û5��Ð�¸���§+^�_4õ�>
^ TX �UL*�¸LNA EÉ�›
^�»G��/
f.#�Û�¸���wAî�LG�5‡5��§�e�¸��6B�6�]L†
�ÜLƒ�„
� RX �28*,º�Õ)½�•6M�> 

5.6.1 PA Gƒ5¤ 

PA EÉ�0�Õ)½"j�©�wAî�� 0.5 dB !›KµF�>‚5L0A�>+^�m
%���Ž�Þ�PEô 8 �`EÉ�0+k�©�¸��
^B9NÇ�VEÉ��
� ASK B9
�l�F�˜�6��
Â5	�•�,���Ñ&«#q,º PA �Õ)½5I	}
Â5ILƒ�>  

�‰�¦�•�Õ)½�Ò	}
e+^�,�´PA_POWER0 �ú�Ž�ž�c,º PA_RAMP_EN = 1�µ�¸�Ò	}��5L0A,º�6�EEÉ�0�Õ)½�6���¸
�¬
^5L0A,º�6�]�r�:�’!˜�¸
�!š�6�P
%��Aô5¤ 8 �`!›Kµ�¸�¸ 
4 10. EÉ�0�Õ)½�Ò	}Gƒ5¤�v/p�> �o�¤�ÔL{�¦�¤)½�¸
���r
��†
^ 64 - 1 �•L*�>�}AôEÉ�0�Õ)½	‹B9���E�>"��`!›Kµ���7���ƒ
ž�U	‹�ƒ�´T b/8�µ>ž/p,º
%5L0A�,L*L*LÊ�¸
�6�]�r�p 3�´�E
©-v 4×Tb/8=Tb/2�µ�>
�!š�¸PA �Ò	}
%5*�7 4 Tb�´�¸�Ò"
(¯)½�p 1.2 kbit/s�¸4Ü�p 3.3 ms�µ�>  

 
(17) 

�¬�c DataRate �e��1\
-�¦/ 0�>ž/p,º�VEÉ�¦�¤)½�> 

8 �`4Ý�a+^�Ä�‡FV ASK ��
-�˜(ì�>F�0��û�ë�A�¸B9�l�ž�’�pA×�¦�ž�¸�‰�VEÉ 1 �,�¸�OA×�¦�¸�‰�VEÉ 0 �,�¸�O
�HA×�¦�>A×�¦�ž,ºA×�¦FU)½�e1\
-FU)½,º 8 �C�´F�0��û�ë�A�¸!›Kµ�ó�Ü+g1\
-FU)½.¤�Ð�µ�> 

�/�Ä OOK B9�l�¸��
-�û
^�Z�`+k�©�•L*0·'l�=�˜�Æ���Õ)½
Â�6�]�Õ)½�>�_+^Aô5¤ PA_RAMP_EN=0�¸	©
%F�
�›!š W�E�> 

Gý+^�¦�•�Õ)½�Ò	}�,�¸
%��FPEý MOD1 �ú�Ž�ž,º PA_INTERP_EN �•!ë
e+^�¦�• PA ���r�>  

�‰!š�Õ73
e+^�,�¸B9�l�ž�P�/ PA_POWER �ú�Ž�ž�c�=�Ð,º�Õ)½�rF�>‚4õ�]���r�¸'l
D�Ã�Ê+^�f PA�> 

9� � ¦ �¤)½� / �Ê DATA_RATE_E < 5� ¸ �O�ó�Ö� f " � � `EÉ�0�m�b,º � ¦ �œ� � � r 
 � �† �p 64�¸ ' l 
D8 �Þ5_� t �p
64

2𝐷𝐷𝐷𝐷𝐷𝐷𝐴𝐴_𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅_𝐸𝐸 – 5�¸9� DATA_RATE_E = 11�¸�<8 �Þ/·+^���r
��†�> 
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4 10. EÉ�0�Õ)½�Ò	}Gƒ5¤ 

 

5.6.2 
��:�ž�¦�¤ W�E  

-*�Û W�E�q?·+^�Ä�Â�ž�÷D%8 �Þ�¦�¤	;�:*<0A�Å�¸��6B�p+^�m
^F?���]�r�E�,���Ñ&«#q�]�>�­�‰6B@6�Æ 

�y -*FP FIFO  W�E�Æ�<�¦�¤	;�Ï�›�f TX FIFO �c�>+^�m�o�¤8 �',ºM6"x�º�0�¦�¤	;�¸	;�"�ƒ�2.7�=�?�~CU
E³1•�>�VEÉ�¦�¤6B�CF�>‚�1�‹�:*<�> 

�y -*FP GPIO  W�E�Æ���6�` GPIO �K7PF�5#B1
��¦�¤	;�ƒ�¸F8�‰Gƒ5¤�¬�VEÉ6B�CF�>‚�1�‹�:*<�>�p�¼�Ô)æ
�LG��¦�¤$Æ,º
B!›�¸F�
^�6�` GPIO �K7P�@���Ñ�6�`�¦�¤�,JÕ��
-�>Aô�=
^!š�,JÕ��
-,º�@	}"õ�,�/�¦
�¤F�>‚Gý�m�Ç�LG��¦�¤$ÆCUCY
^!š�@	}"õ�,���Ñ0i�ÐEÉ�›�> 

�y PN9  W�E�Æ
^�»G�+U�F�`LÅ�p�ÂF��l�Å�M�>!š W�E�ûL†+^�Ä#•B��> 

5.6.3 �¦�¤ FIFO 

S2-LP �c	;
a�Z�`�­�? 128 �•8¸0°L*,º�¦�¤ FIFO�Æ	©+^�Ä�VEÉ�¦�¤,º TX FIFO 
Â+^�Ä�Û�l�¦�¤,º RX FIFO�>
SPI �Û
�+^�Ä��
f
v 0xFF �6���� RX FIFO B1
��¦�¤��
��<�¦�¤�Ï�›�f TX FIFO�>  
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4 11. FIFO �c,ºL>�r  

 
 

TX FIFO �­�?�Z�`
%5L0AL>�r�´	ø?÷�@
4�µ�>�‰ TX FIFO �c,º�¦�¤Eô�f�1�‹F��ÑL>�r�,�¸�g�P
�+U�c�ã�Á�,�>
1b�6�`L>�r�e“FIFO �ÛF��ž%� ”L>�r�¸TX_AF_THR �ú�Ž�ž�>!š�•!ë�c,º�r�/�Ê���•8¸�¦>ž/p,º�vM6L>�r + 
2�>�‰ TX FIFO �»,º0°�ƒ5¤�´0°L(�µH�Eô�f!š�·L†L>�r�,�¸�g�P�/ MCU +U�F�c�ã�¸���õ�¬
%��
�F7 TX �=���¸
��6B�VEÉ TX FIFO ,º�»�ï�>1b�Â�` TX L>�r�e“FIFO ���„�(0°”L>�r�¸TX_AE_THR �ú�Ž�ž�>�‰�� TX FIFO
�c01�0,º�¦�¤Eô�f���„�(0°L>�r�,�¸�•�P+U�F�c�ã�>MCU 
%��F6�0 TX  W�E�L�<�æ�¦�¤�¡�{�f TX FIFO �c�>  

RX FIFO �­�?�Z�`
%5L0AL>�r�´	ø?÷�@
4�µ�>1b�6�`L>�r�e“FIFO �ÛF��ž%�”L>�r�¸RX_AF_THR0 �ú�Ž�ž�>
!š�ú�Ž�ž�c,º�r�/�Ê���•8¸�¦>ž/p,º�vM6L>�r�>�‰ RX FIFO �»,º0°�ƒ5¤�´0°L(�µH�Eô�f!š�·L†L>�r�,�¸�<�/
MCU +U�F�c�ã�>MCU �•
D�Ê�6���� RX FIFO B1
��¦�¤�>1b�Â�` RX L>�r�e“FIFO ���„�(0°” L>�r�¸
RX_AE_THR �ú�Ž�ž�>�‰�� RX FIFO �c01�0,º�¦�¤Eô�f���„�(0°L>�r�,�¸�•�P+U�F�c�ã�>MCU �<M6?·�=�˜�f
RX  W�E�¸�<�æ�¦�¤�¡�{�f RX FIFO�¸�L6;
^ RX_AE_THR �ú�Ž�ž�=/p,º�•8¸�¦
D�’!˜B1
��> 

�p�¼
e+^ RX_FIFO L>�r�c�ã�¸FIFO_GPIO_OUT_MUX_SEL �´PROTOCOL2 �ú�Ž�ž�µ�ƒ�ûN±Aô�p 1�>?·
e
+^ TX_FIFO L>�r�c�ã�¸FIFO_GPIO_OUT_MUX_SEL �ûN±Aô�p0�>  

FIFO �Ý�l�ž�P�ö#• RX FIFO �c,º�@$Ø�L�A$Ø�>MCU CUCYFµ�ƒTX FIFO �@$Ø�¸
��p MCU �û
%�é�Ð
^ TX 
FIFO �@�Ï�›�>TX FIFO �@$Ø�P�28*TX FIFO �»�ïKOB%�¸6B�A$Ø�P�28*F�5#�VEÉTX FIFO �c�Ž�Þ,º�6
D�6�`
�•8¸�>
B�m
f�¸�‰B1
� RX FIFO �,�¸MCU �ûN±Fµ�ƒ
^Eô�f�(0°(ì�7
D5�5#B1
� RX FIFO�¸
��p RX FIFO �A
$Ø�<�28*�� RX FIFO B1�0,º�¦�¤�0KO�> 

�‰�ö#•�f�@$Ø�L�A$Ø�,�¸MCU �ûN±
��0 SABORT 
Â FLUSHTXFIFO/ FLUSHRXFIFO �=���¸'l
D�Ã�˜�C!™�n
,º�l
��ž#q�Þ�>�/�Ä"��` FIFO�¸�‰�ö#•�f�6�`�@F&KOB%�,�¸�g�P�/ MCU +U�F�c�ã�>  

S2-LP 73�U8 �ÞH��V FIFO �c�Ž�Þ,º�6
D�6�`�¦�¤	;�´�¸�Ò PROTOCOL �ú�Ž�ž�c,º NMAX_RETX > 0�¸�JF�
5#H��V�•L*�`�<�æ�¦�¤	;�ÖE³�f TX FIFO�µ�>!š�Õ73F8+^�Ä“ ���=” �VEÉ�L6;�‰
�5p�…�?�~.¤AÚ6BM6?·H��V
�,�>
 �?�Â�ž1\
> TX FIFO ,º�¦�¤	;�ƒ
%�µ+^H��V�Õ73�>�‰�¦�¤	;Kµ�ÜC»Eý 128 �•8¸�,�¸�VEÉ
D,º FIFO �»
�ï�û�p�?�~CUE³,º�6
D�6G��<�>F�0��û�ë�A�¸�ûN±+g MCU H��æ�ÖE³FIFO�> 

TX FIFO 
%FPEý
��9 FLUSHTXFIFO �=��F�>‚�m�æ�´	ø?÷>ž 49. �=���µ�>
B�m�¸FLUSHRXFIFO �=���P�m�æ
RX FIFO�> 

TX/RX FIFO ,º%�/ 0°(ì�7
%FPEý MC_STATE �ú�Ž�ž,º[9:8] �ƒB1
��¸
B�,�P+U�F-.�©,º IRQ�> 


 ^ - — - V ( ì � 7 � A � ¸ 
  � ? F ? � �SLEEP_B  W � E � , � ¸ � ƒ � P � � + • FIFO � » � ï � ´ � ú � Ž � ž 0x79 � c , º � ƒ
SLEEP_MODE_SEL=1�µ�>  

  



 
S2-LP 
 W
•B*�D  

 DS11896 - 1b 10 (~ 
 

1b41N«�¸�§ 90N«  

 

5.7 Lü�F�E RCO 
S2-LP 	;
a�6�`2ô�ÜQ��Ä 1%,ºC»�„�Õ6M RC �e9—�ž�>RC �e9—�žNÇ)½5�Eý�W�ü�’�p	ø69 XO NÇ)½�>�¹
��é�Ä
�Z�`�r�Æ	Õ���r�´4 �ƒ�µ
Â2ô4ü�r�´5 �ƒ�µ�>	Õ���rFPEý4õ�]�R3X1Í#�9í
��¸!š1Í#��PA×1Í"��`�r
^ RCO 
ž
�U�»,º	€�,JÕ	ø69�>�‰�$!™�ÛF��64þ�r�,�¸�Â�<�R3X1Í#�
e�Þ�> 

�‰ RCO_CALIBRATION �ƒ Aô �p 1 � , � ¸RCO �W�ü �6 � � � > �‰�W�ü �Â �F � , � ¸Aô5¤ RC_CAL_OK �ƒ �¬ � J
ERROR_LOCK �ƒ�C�ƒ�> 

!š�L�¸-—-V�L�»�p(ì�7
D�¸�¸�Ò RCO_CALIBRATION �ƒ���7 1�¸�‰Aô�=�˜�C�g5 (ì�7�,�¸RCO �W�ü�<8 �Þ
F�>‚�¸��>›�µ�6�Ñ%801�> 

�µ+^���AEý0A
%���•>‚ RCO ,º/ñ4õ�W�ü�Æ 

1. �<!š�ƒAô�p 1�¸
e+^ RCO CALIB 

2. 1•�» RC_CAL_OK 
��p 1 

3. �C�l RWT_IN 
Â RFB_IN �•!ë�´�ú�Ž�ž 0x6E 
Â 0x6F�µ�c,º RWT_OUT 
Â RFB_OUT�´�ú�Ž�ž 0x94 
Â
0x95�µEÉ�0�r  

4. �<!š�ƒAô�p 0�¸/·+^ RCO CALIB 

F��m�¸RCO �<
^F��Ñ�r�A���’�>�0Aä
��C�•>‚ RCO �W�ü�¸���ÈLš�D$_�Ü
�	L-.�©,º�§���>�¸�Ò���A-—-V�,
L*�´	©�µ+^ LDC  W�E�,�µE¹.#�L�D�W�ü�,L*-.�‰�¸�0Aä�µ+^!šEý0A�> 

U�AÚ�û�ë�A�¸�C�ƒ�,�P/·+^�W�ü�¸��Fµ�ƒ�µ+^C»�099
*,º	ø69NÇ)½�¸!™.¤Gƒ5¤�»G��,JÕ�<NÇ�ž
D�¸+^�m
%��FP
Eý�ú�Ž�ž
e+^ RCO �W�ü�> 

�W�ü
D�¸RCO �P+U�F�,JÕNÇ)½�¸6B!šNÇ)½
��é�Ä�v�µ+^,º XO NÇ)½�Æ 

>ž 47. RCO NÇ)½ 

	ø69NÇ)½[MHz] RCO NÇ)½ [kHz]  

24 �L 48 32 

25 �L 50 33.33 

26 �L 52 34.66 

5.8 �„+kH��=/p�ž  
+k"–�=/p�ž
%�p+^�m���Ñ+k"–+k	Á"j�©�=/p�>�ö#•+kH�,º W
•�?�Z�`�Æ 

�y �­�?
0�ÐL>�r,º!V	Á���Ú>û5¤ 

�y �­�?
%5L0AL>�r,º+k"–+kH��ö#•�ž 

MCU 
%�o�¤M6?·�_+^F��Ñ W
•���Ñ	©�<
�+U+k$Æ�{LÒNºAœ�>F�0�NºAœ�¬�C�P�C�ƒ315��¸�|�<�p MCU ���Ñ�?
�Å�A+k,º�ü�=�,L*�¸�¬�p0A�Å�Ž�Þ�ž�c�Ž�Þ,º�¦�¤���Ñ.¢�,���Ú�> 

�„+kH��=/p�ž�Õ73
^�1�‹ S2-LP ���’ W�E�A
}
%+^�>+g�Ä!š�Õ73M6?·�»G��…5¤+kD%���’�¸
�!š�»�p�=-—-V
Â
�g5  W�E�A,º�q+k#w#¾6M�P�Ô�Ö400 µA�>  

5.9 +k	Á	ø69 
!š W
•���Ñ�»G�+kD%�vM6,º2ô.¤	ø69+k	Á�> 
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6 ���’ W�E  

S2-LP Gƒ�?�»5¤�q�Ý�l�ž�¸B��Ý�l�ž
^ SPI �=��P§�Þ�A�Ý�l�Z0��q?·���’ W�E�•L*,º�=�˜�Æ
��:�ž�´TX �µ
Â
�Û�l�ž�´RX �µ�> 


^�©�ã(ì�7�A�´S2 -LP 
%��FPEý�LG��K7P SDN �6
e/ �©L#�µ�¸�C�P�Ý+U�»G�+k$Æ�¸�J�Ž�Þ,º�v�?�¦�¤
ÂGƒ5¤�P
�X�g�> 


^�©�ã(ì�7�,�¸S2 -LP 
%�6
e�¬F��›�­�?	ø69�,JÕ��
-,º�g5 (ì�7�> 

S2-LP 
%���g5 (ì�7�=�˜8)K7�Ð(ì�7�¸+U�FQ�2ô�Ü LO ��
-�¸'l
DF��› TX �L RX  W�E�>
 �?5�	¼K7�Ð(ì�7
D�¸
�ƒ
%���� RX �=�˜�f TX �L6;�� TX �=�˜�f RX�>!š���’+g�q�Ý�l�žFPEý	‹�`+^�m�=���´TX �L RX�µF�>‚1×*<�>
���’5	�•�,�¸S2 -LP 
%F

��f�g5 (ì�7�L6;
%��F��›�Õ6MM”�n�„,º-—-V(ì�7�> 

-—-V(ì�7
%��F�>‚Gƒ5¤�¸����+• FIFO �»�ï�L�C
e+^�·�„�Õ6M W�E�>�¸�Ò��M6�ZGÈ�Ð�,�ž�¸S2 -LP 
%���g5 (ì
�7�=�˜�f+k#w#¾6M�6�„,º�»�p(ì�7�> 


4 12. (ì�7
4  

 
 

�?0�(ì�7�Æ�g5 �=�»�p
ÂK7�Ð
%�Ð�•�p0i�Ð(ì�7�> 

�v�?�¬��(ì�7
}�p-â�7�¸F��E
©-v�¸
^�®
ÁGƒ5¤�c�¸�Ý�l�ž
^F��Ñ(ì�7�A�6�P���7�1�‹C»�,�Ð�,�ž�75#�,L*�>
!š�L�¸�‰�`�µ+^(¯�Ð�=��-*�ÛAõL$�g5 
ÂK7�Ð(ì�7�,�´�Á�¸�¸
^Eô�f TX �L RX (ì�7�ƒ�¸�,�µ+^K7�Ð(ì�7�,�µ�¸
F��Ñ(ì�7�•��-â�7�6�m�> 

SYNTH_SETUP �e
^�0Aä�•>‚(ì�7�A
�F7 SABORT �=���,
%��AõL$,º0i�Ð(ì�7�>�¸�Ò
^-—-V(ì�7�A�<�6�/
SABORT 
Â RX�´�L TX�µ�=��
�F7�fAô�=�¸Aô�=�<���:�Ä-—-V(ì�7�¸�|�¸�Ò�V�› READY �=���¸�O�P�µAô�=
F��› SYNTH SETUP (ì�7�>  
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>ž 48. (ì�7B*�D  

(ì�7.7  (ì�7
C0&  B*�D 

NA �©�ã  �C�Ý+U�»G�+k$Æ 

0x02 �»�p  �ZGÈ�Ð�,�ž�C%ö#q 

0x01 SLEEP_A �ZGÈ�Ð�,�ž%ö#q�¸�C��+• FIFO 

0x03 SLEEP_B �ZGÈ�Ð�,�ž%ö#q�¸��+• FIFO 

0x00 �g5  ��4õ+k�:�Ä�g5 (ì�7  

0x14 LOCKST 
�K7�Ð���’�gC[�28*KOB%(ì�7  

0x0C LOCKON Q�2ô�Ü LO ��
-
%+^  

0x30 RX ��4õ+k�:�Ä�Û�l�ž W�E  

0x5C TX ��4õ+k�:�Ä
��:�ž W�E  

0x50 SYNTH_SETUP 
�‰
^-—-V(ì�7�A
�F7�6�/ SABORT 
Â
RX�´�L TX�µ�=���,�J
�F7 READY
�=���ƒEô�f,ºM”*<�)(ì�7  

0x7C WAIT_SLEEP 

^ LDC RX  W�E�A�¸
^ RX 
ž�U5	�•
�,+U�F8)�G�6�`�c�ã�,�PF��›,º(ì�7 

S2-LP �_+^�=���*�o���’ W�E��
��µ+^�¬�Õ73�>�=��FPEý SPI �Û
�
�F7�¸'l
D
%F�>‚�1�‹�¬�� SPI AõL$�¸��
M6�<CSn �ÿQ��>�=����.7�eFPEý MOSI �K7P
�F7,º1b�Â�`�•8¸�´1b�6�`�•8¸�ûN±�e 0x80�µ�>F��Ñ�=��
^ SPI
�VEÉ�Â�F
D1�	©+U�~�´��M6�1�‹ CSn !™"õ�µ�>  

6.1 �=���M>ž  

>ž 49. �=��  

�=����.7  �=��
C  �•>‚(ì�7  B*�D 

0x60 TX �g5 �= SYNTH_SETUP �µ S2-LP F��› TX 
�F7(ì�7  

0x61 RX �g5 �= SYNTH_SETUP �µ S2-LP F��› RX �Û�l(ì�7  

0x62 �g5  �»�p�=-—-V�=K7�Ð  F��›�g5 (ì�7  

0x63 �»�p  �g5 �= SYNTH_SETUP F��›�»�p(ì�7  

0x64 -—-V �g5 �= SYNTH_SETUP F��›-—-V(ì�7  

0x65 LOCKRX �g5 �= SYNTH_SETUP �µ+^
>�F�ž,º RX Gƒ5¤F��›K7�Ð(ì�7 

0x66 LOCKTX �g5 �= SYNTH_SETUP �µ+^
>�F�ž,º TX Gƒ5¤F��›K7�Ð(ì�7 

0x67 SABORT TX, RX F6�0 TX �L RX (ì�7�¬F��›�g5 (ì�7 

0x68 LDC_RELOAD �1�E  �µ+^�ú�Ž�ž�c,ºNº5L0A�rH��æ�ÖE³ LDC �Ð�,�ž  

0x70 SRES �1�E  �C�ƒ S2-LP (ì�7�p
Â�ú�Ž�ž�r  

0x71 FLUSHRXFIFO �žG�  $;*< RX FIFO 

0x72 FLUSHTXFIFO �žG�  $;*< TX FIFO 

0x73 SEQUENCE_UPDA 
TE 

�1�E  
�µ+^�ú�Ž�ž�c�Ž�Þ,º�rH��æ�ÖE³�¦�¤	;�Å�MA×�¦

�ž 
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6.2 (ì�7E¢�˜���Ê�,L*  

>ž 50. ���Ê�,L*  

�S��(ì�7  �64þ(ì�7  ���Ê�,L*  [µs]  

�©�ã  �g5  500 

�g5  �»�p/ -—-V 3 

�g5  �� VCO �W�ü,ºK7�Ð  70 

�g5  �­�? VCO �W�ü,ºK7�Ð 85 

RX/TX �g5  1 

�»�p/ -—-V �g5  100 

K7�Ð RX/TX 26 

#��E�Æ +g�Ä
>�F�ž,º���Ê�,L*5_.#�J5L0AM”�n�!FU�¸
�!šEý$W�,L*�µ S2-LP 
%���Â�FD)NÇ���’�>���Ê�,L*
��é�Ä�¦
�•���,JÕNÇ)½�¸!šNÇ)½
^ 24 MHz - 26 MHz �•L*�>  

#��E�Æ �¸�Ò PA �Ò	}�`
e+^�¸�<
^Eô�f TX (ì�7
D
�F7�ƒ�2.7,º1b�6�ƒ�>�¸�Ò PA �Ò	}
e+^�¸�<
^ tramp 
D
�F71b�6
�ƒ�´	ø?÷1b 5.6.1 8¸“ PA Gƒ5¤”�µ�>  

6.3 -—-V(ì�7  
S2-LP ���Ñ 2 0�-—-V(ì�7�Æ  

�y �C��+• FIFO ,º-—-V(ì�7�´SLEEP_A�µ�Æ
^!š�„�Õ6M(ì�7�A�¸Aô�=��+•�v�?�ú�Ž�ž�r�¸�|�C��+• TX 
Â
RX FIFO�>!š�pAô�=U�AÚ,º-—-V(ì�7�> 

�y ��+• FIFO ,º-—-V(ì�7�´SLEEP_B�µ�Æ
^!š�„�Õ6M(ì�7�A�¸Aô�=��+•�ú�Ž�ž��
��Z�` FIFO ,º�»�ï�> 

+^�mM6?·�/�v�µ+^,º-—-V2±
ÁCUCY�>?·F?��-—-V W�E�¸
%���µ+^�ƒ SLEEP_MODE_SEL�´�ú�Ž�ž 0x79�µ�>�¸
�Ò!š�ƒAô�p 0�¸"�!WAô�=F��›-—-V(ì�7�,�<�µ+^ SLEEP_A�´FPEý SPI �=���¸LDC #w0A�LCSMA 
^M”�75# W
�E�A�µ�>�¸�Ò!š�ƒAô�p 1�¸�O�µ+^ SLEEP_B�>  


^ Tx ,º CSMA 
Â LDC 1•Gƒ5¤�A�¸�ûN±�µ+^ SLEEP_B  W�E�> 
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7 �¦�¤	;�:*<0A�Å�K��  

S2-LP ���Ñ�6�`Q��Ü&«#q�J�Â�ž
%5L0A,º�¦�¤	;�:*<0A�Å�´�F�]�ž/ @��]�ž�µ�¸!š�:*<0A�Å�P�o�¤+^�mGƒ5¤Aô
5¤�º�0�¦�¤	;�>�¦�¤	;2±
Á	;�"�ÆBASIC �r�E�=�µ+^8 �Þ.¤AÚ
Â8 �ÞH��V,º STack �r�E�= 802.15.4g �¦�¤	;
�r�E
Â UART ��4õ�¦�¤	;�r�E�> 

�e�7 WMBUS �r�E�¸�|�eM6?·�µ+^F8�‰,º�Õ734ú
>�> 

RX �¦�¤	;�:*<0A�ÅCUCY�:*<@�B9�ž�Ý+U,º	Õ���ƒ�>RX �¦�¤	;�:*<0A�Å,º�q?·�Õ73	;�"�Æ 

�y �ö#•�?�~,º�ƒ�2.7 

�y �ö#•�?�~,º
B!›�•
Â�]�6�� 

�y �o�¤�vF?,º�¦�¤	;�r�E��
��v�?�¦�¤	;�•!ë 

�y �•>‚KOB%�$!™
Â�Ú4ý 

�y A×1Í�b
f CRC �¬�D�Û�l,º CRC F�>‚"
E¹ 

Aô�=�e�7 4 0��C
B,º�¦�¤	;�r�E�>�‰�ƒ�¦�¤	;�r�EFPEý PCKTCTRL3 �ú�Ž�ž,º PCK_FRMT �•!ëAô5¤�>  

�Z�¬�e�Æ 

�y 0�ÆBASIC�¦�¤	;�r�E  

�y 1�Æ802.15.4g�¦�¤	;�r�E  

�y 2�ÆUART��4õ�¦�¤	;�r�E  

�y 3�ÆSTack�¦�¤	;�r�E  

7.1 BASIC �¦�¤	;�r�E  

^�ú�Ž�ž PCK_FRMT �c�Ï�› 0b�¸	©
%F?�� BASIC �¦�¤	;�r�E�>!š�¦�¤	;�]�¸�A�v/p�Æ 

>ž 51. BASIC �¦�¤	;�r�E  

�ƒ�2.7  SYNC Kµ�Ü 
f
v  �?�~CUE³ CRC 
D�2.7  

0:2046 �ƒ  0:32 �ƒ  0:2 �•8¸  0:1 �•8¸  0:65535 �•8¸  0:4 �•8¸  0:510 �ƒ  

�y �ƒ�2.7�Æ "��`�ƒ�2.7�eFPEý�ú�Ž�ž PREAMBLE_LENGTH 5L0A,º�6�/‘01’ �L6; 0 �/8) 1023 �/,º
‘10’�>�A>ž�c�q5	�¼
^
:0�B9�l W�E�A�VEÉ,º�ÂF��l�Å�M�´�6�~�VEÉ�6���Ý�ƒ�µ�> 

>ž 52. �ƒ�2.7�•!ëF?��  

PREAMBLE_SEL  2�´ G�µ FSK �L OOK/ASK  4(G)FSK 

0 0101 0111 

1 1010 0010 

2 1100 1101 

3 0011 1000 
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�y 
B!›�Æ Aü�a�]�6��,º W�E�¸�r
%��Gƒ5¤�¸
%5L0AKµ�Ü
^ 0 �f 32 �ƒ�•L*�¸!›Kµ 1 �ƒ�>!šAô5¤FPEý�ú�Ž�ž
SYNC_LENGTH �Â�F�>S2LP �e�7�D�q
B!›�•�LE»
B!›�•,º
�H�
B!›�>�q
B!›�•,º�ÂF��l�»�ï
%��FPEý
�ú�Ž�ž SYNCx�´x= 0 �=1 �= 2�=3 �µF�>‚5L0A�>E»
B!›�•,º�ÂF��l�»�ï
%��FPEý�ú�Ž�ž SEC_SYNCx�´x= 
0�= 1�=2 �= 3�µF�>‚5L0A�¸�|�eB-#��E�¸F��Ñ�ú�Ž�žM6?·�D
f
vEý%��ú�Ž�ž�Ú�5�µ+^�>
^
��:�ž1%�¸�<�o
�¤ SECONDARY_SYNC_SEL �ú�Ž�ž,º�r�VEÉ�q�LE»
B!›�•�¸�Z�¬�e�¸�Ò SECONDARY_SYNC_SEL 
= 0�¸�O�VEÉ�q
B!›�•�Ç�¸�Ò SECONDARY_SYNC_SEL = 1�¸�O�VEÉE»
B!›�•�>
^�Û�l�ž1%�¸�q
B!›�•
��4þ
e+^�>Aô5¤ SECONDARY_SYNC_SEL = 1b�¸	©
%
e+^E»
B!›�•�R3X�>F�0��û�ë�A�¸�<�R3X�Z�`�Â
F��l W�E�¸�¬�J�Z6;
}
%@�
��6���?�~CUE³@�B9�>LINQ_QUALIF �ú�Ž�ž�c�Û
€,º SQI[5:0]�r�e�q�•
ÂE»
�•,º SQI �•L*,º�6�]�r�>�ƒ SQI[6]>ž/p�(�ö#•�f
B!›�•�Æ�Z�¬�e�¸�¸�Ò�ö#•�fE»
B!›�•�¸�O SQI[6] = 1b�¸

\�O�¸�Ò�ö#•�f�q
B!›�•�¸�O SQI[6] = 0b�>�o�¤�v5L0A,º
B!›�•Kµ�Ü�¸�� x = 1 ,º�6Q��?�~�ƒ�6���f x = 
4 ,º�6�„�?�~�ƒ�¸�Ô�,�VEÉ SYNCx�´�L SEC_SYNCx�µ�c5L0A,º�ÂF��l W�E�> 

�y Kµ�Ü�ÆAô�=�e�7 0 8) 65535 �•8¸,º
0�Ð
Â
%
��¦�¤	;Kµ�Ü�VEÉ�>
^
�F7Aô�=�@�¸�¦�¤	;Kµ�Ü��4þFPEý�Z
�`�ú�Ž�ž PCKTLENx�´x= 1 �= 2�µF�>‚Aô5¤�¸�A�ÆPCKTLEN1 × 256 + PCKTLEN0. 
^�Û�lAô�=�@�¸�¸�Ò
FIX_VAR_LEN �ú�Ž�žAô�p‘1 ’�¸�O-*�Û���v�Û�l�¦�¤	;�bDá,º Length �•!ë�c��
��¦�¤	;Kµ�Ü�>�¸�Ò
�ú�Ž�ž FIX_VAR_LEN = 0b�¸�O�C�µ+^�v�Û�l�¦�¤	;,º Length �•!ë�¸
��p
��: �ž��4þFPEý�ú�Ž�ž
PCKTLENx�´x= 1 �= 2�µ9í
�!šKµ�Ü�>�/�Ä�0�b
Â�<�>�¦�¤	;�r�E�¸F�FPEý�¦�¤	;Kµ�Ü�rA×1Í
f
v�•8¸�¦�>
�C 	 ; � " CRC�>!š �L � ¸ �‰�µ+^ 
%
 � � ¦ �¤ 	 ;Kµ�Ü� ´FIX_VAR_LEN=1b �µ � , � ¸ �ûN±�? ' • � � �A � ï �EFPEý
LEN_WID �ú�Ž�žGƒ5¤�VEÉ,º�ÂF��l�•!ë�ó�Ü�Æ 

�Å �¸�Ò�¦�¤	;Kµ�Ü�p 0 - 255 �•8¸�´�?�~CUE³ + 
f
v�•!ë�µ�¸�O LEN_WID = 0b�´�VEÉ 1 �•8¸Kµ�Ü�•
!ë�µ�> 

�Å �¸�Ò�¦�¤	;Kµ�Ü�p 0 - 65535 �•8¸�´�?�~CUE³ + 
f
v�•!ë�µ�¸�O LEN_WID = 1b�´�VEÉ 2 �•8¸Kµ�Ü
�•!ë�µ�> 

�Å -$,º
f
v�Æ 
%FPEý�ú�Ž�ž ADDRESS_LEN 
e+^�L/·+^�>�¸
e+^�¸ADDRESS_LEN=1b �¸�¬�]�E�p 1 �•
8 ¸ � > - $ , º 
 f 
 v � • ! ë � � � ú � Ž � ž RX_SOURCE_ADDR � c B 1 
 � � ´ � û TX � µ � > � Û � l � ž � µ + ^ ! š � • ! ë � /
TX_SOURCE_ADDR �c,º5L0A�rF�>‚8 �ÞEý%��´�û RX�µ�> 

�Å �?�~CUE³�Æ�›8 
��:�ž,º�q�¦�¤�¸�‚�›�E8 �Þ�¦�¤	;�:*<0A�Å�e�7�6�]Kµ�Ü�p 65535 �•8¸�>  

�Å CRC�Æ
%���0�Ä�VEÉ,º�¦�¤�´Kµ�Ü�•!ë�=
f
v�•!ë
Â�?�~CUE³�µA×1Í�¬Lz
^�?�~CUE³�a�t�´	ø?÷ 1b 7.9
8¸“CRC”�µ�>  

�Å 
D�2.7�Æ�¦�¤	;
D�2.7�wAî�<�6�Ð�¦H�,º‘01 ’ �ƒ�/���›�f�¦�¤	;�a�t�:�>
D�2.7�ƒ�/,º�¦H�
%FPEý
MBUS_PSTMBL �ú�Ž�žF�>‚Aô5¤�> 

7.2 STack �¦�¤	;  

>ž 53. STack �¦�¤	;  

�ƒ�2.7  SYNC Kµ�Ü -$,º
f
v  $Æ
f
v  �Å�M
-  NO_ACK �?�~CUE³ CRC 
D�2.7  

0:2046 �ƒ  0:32 �ƒ  0:2 �•8¸  1 �•8¸  1 �•8¸  2 �ƒ  1 �ƒ  0:65535 �•8¸  0:4 �•8¸  0:510 �ƒ  

�y �ƒ�2.7�Æ "��`�ƒ�2.7�eFPEý�ú�Ž�ž PREAMBLE_LENGTH 5L0A,º�6�/‘01’ �L6; 0 �/8) 1023 �/,º
‘10’�> >ž 52. �ƒ�2.7�•!ëF?���c �¸�q5	�¼
^
:0�B9�l W�E�A�VEÉ,º�ÂF��l�Å�M�´�6�~�VEÉ�6���Ý�ƒ�µ�>  
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�y 
B!›�Æ Aü�a�]�6��,º W�E�¸�r
%��Gƒ5¤�¸
%5L0AKµ�Ü
^ 0 �f 32 �ƒ�•L*�¸!›Kµ 1 �ƒ�>!šAô5¤FPEý�ú�Ž�ž
SYNC_LENGTH �Â�F�>S2LP �e�7�D�q
B!›�•�LE»
B!›�•,º
�H�
B!›�>�q
B!›�•,º�ÂF��l�»�ï
%��FPEý
�ú�Ž�ž SYNCx�´x= 0 �=1 �= 2�=3 �µF�>‚5L0A�>E»
B!›�•,º�ÂF��l�»�ï
%��FPEý�ú�Ž�ž SEC_SYNCx�´x= 
0�= 1�=2 �= 3�µF�>‚5L0A�¸�|�eB-#��E�¸F��Ñ�ú�Ž�žM6?·�D
f
vEý%��ú�Ž�ž�Ú�5�µ+^�>
^
��:�ž1%�¸�<�o
�¤ SECONDARY_SYNC_SEL �ú�Ž�ž,º�r�VEÉ�q�LE»
B!›�•�¸�Z�¬�e�¸�Ò SECONDARY_SYNC_SEL 
= 0�¸�O�VEÉ�q
B!›�•�Ç�¸�Ò SECONDARY_SYNC_SEL = 1�¸�O�VEÉE»
B!›�•�>
^�Û�l�ž1%�¸�q
B!›�•
��4þ
e+^�>Aô5¤ SECONDARY_SYNC_SEL = 1b�¸	©
%
e+^E»
B!›�•�R3X�>F�0��û�ë�A�¸�<�R3X�Z�`�Â
F��l W�E�¸�¬�J�Z6;
}
%@�
��6���?�~CUE³@�B9�>LINK_QUALIF �ú�Ž�ž�c�Û
€,º SQI[5:0]�r�e�q�•
ÂE»
�•,º SQI �•L*,º�6�]�r�>�ƒ SQI[6]>ž/p�(�ö#•�f
B!›�•�Æ�Z�¬�e�¸�¸�Ò�ö#•�fE»
B!›�•�¸�O SQI[6] = 1�¸

\�O�¸�Ò�ö#•�f�q
B!›�•�¸�O SQI[6] = 0�>�o�¤�v5L0A,º
B!›�•Kµ�Ü�¸�� x = 1 ,º�6Q��?�~�ƒ�6���f x = 
4 ,º�6�„�?�~�ƒ�¸�Ô�,�VEÉ SYNCx�´�L SEC_SYNCx�µ�c5L0A,º�ÂF��l W�E�> 

�y Kµ�Ü�ÆAô�=�e�7 0 8) 65535 �•8¸,º
0�Ð
Â
%
��¦�¤	;Kµ�Ü�VEÉ�>
^
�F7Aô�=�@�¸�¦�¤	;Kµ�Ü��4þFPEý�Z
�`�ú�Ž�ž PCKTLENx�´x= 1 �= 2�µF�>‚Aô5¤�¸�A�ÆPCKTLEN1 × 256 + PCKTLEN0. 
^�Û�lAô�=�@�¸�¸�Ò
FIX_VAR_LEN �ú�Ž�žAô�p‘1 ’�¸�O-*�Û���v�Û�l�¦�¤	;�bDá,º Length �•!ë�c��
��¦�¤	;Kµ�Ü�>�¸�Ò
�ú�Ž�ž FIX_VAR_LEN = 0b�¸�O�C�µ+^�v�Û�l�¦�¤	;,º Length �•!ë�¸
��p
��:�ž��4þFPEý�ú�Ž�ž
PCKTLENx�´ x= 1�= 2�µ9í
�!šKµ�Ü�>!š�L�¸�‰�µ+^
%
��¦�¤	;Kµ�Ü�´FIX_VAR_LEN=1b �µ�,�¸�ûN±�?
'•���A�ï�EFPEý LEN_WID �ú�Ž�žGƒ5¤�VEÉ,º�ÂF��l�•!ë�ó�Ü�Æ 

�Å �¸�Ò�¦�¤	;Kµ�Ü�p 0 - 255 �•8¸�´�?�~CUE³ + 
f
v�•!ë�µ�¸�O LEN_WID = 0�´�VEÉ 1 �•8¸Kµ�Ü�•
!ë�µ�> 

�Å �¸�Ò�¦�¤	;Kµ�Ü�p 0 - 65535 �•8¸�´�?�~CUE³ + 
f
v�•!ë�µ�¸�O LEN_WID = 1�´�VEÉ 2 �•8¸Kµ�Ü�•
!ë�µ�> 

�y -$,º
f
v�Æ �Û�l�ž�µ+^!š�•!ë�/�¬�rF�>‚8 �ÞEý%��>�¹�e�6�`�n�6,º�p�l�]�•!ë�>-$,º
f
v�•!ë���ú�Ž
�ž RX_SOURCE_ADDR �cB1
��´�û TX�µ�> 

�y $Æ
f
v�Æ�Û�l�ž�µ+^!š�•!ë�/�¬�rF�>‚8 �ÞEý%��>�¹�e�6�`�n�6,º�p�l�]�•!ë�>$Æ
f
v�•!ë���ú�Ž�ž
TX_SOURCE_ADDR �cB1
��´�û TX�µ�> 

�y �Å�M
-�Æ�e�6�` 2 �ƒ�•!ë�¸	;
a�v�VEÉ�¦�¤	;,º�Å�M
-�>"��VEÉ�6�`�æ�¦�¤	;�,�<8 �ÞFH�Ô�>
%���µ+^
SEQUENCE_UPDATE �=���•�Þ�*�æ�>+g�Ä S2-LP �P�X�g�Å�M
-�¸
�!šM6?·
^�Á�×5	�•�,�<�¬�Ž�Þ�f
MCU�¸'l
D
^�»�p�PB�
D�˜�C�> 

�y NO_ACK�Æ�e 1 �ƒ�•!ë�¸FP.��Û�l�ž�e
\�ûN±.¤AÚ�¦�¤	;�>!š�ƒ�ûF8+^�Ä STack �¦�¤	;�r�E�> 

�y �?�~CUE³�Æ�›8 
��:�ž,º�q�¦�¤�¸�‚�›�E8 �Þ�¦�¤	;�:*<0A�Å�e�7�6�]Kµ�Ü�p 65535 �•8¸�>  

�y CRC�Æ
%���0�Ä�VEÉ,º�¦�¤�´Kµ�Ü�•!ë�=-$,º
f
v�•!ë�=$Æ
f
v�•!ë�=�Å�M
-�=��.¤AÚ
Â�?�~CUE³�µA×
1Í�¬Lz
^�?�~CUE³�a�t�´	ø?÷ 1b 7.9 8¸“CRC”�µ�>  

�y 
D�2.7�Æ�¦�¤	;
D�2.7�wAî�<�6�Ð�¦H�,º‘01 ’ �ƒ�/���›�f�¦�¤	;�a�t�:�>
D�2.7�ƒ�/,º�¦H�
%FPEý
MBUS_PSTMBL �ú�Ž�žF�>‚Aô5¤�> 

7.3 802.15.4g �¦�¤	;  

>ž 54. 802.15.4g �¦�¤	;  

�ƒ�2.7  SYNC PHR MHR+MAC �?�~CUE³ CRC 

0:2046 �ƒ  0:32 �ƒ  2 �•8¸  2:2047 �•8¸  0:4 �•8¸  

  



 
S2-LP 

�¦�¤	;�:*<0A�Å�K��  

 DS11896 - 1b 10 (~ 
 

1b48N«�¸�§ 90N«  

 

�y �ƒ�2.7�Æ "��`�ƒ�2.7�eFPEý�ú�Ž�ž PREAMBLE_LENGTH 5L0A,º�6�/‘01’�L6; 0 �/8) 1023 �/,º‘ 10’
�´>ž�c�Ï�› 2046 �ƒ�µ�> >ž 52. �ƒ�2.7�•!ëF?���c�¸�q5	�¼
^
:0�B9�l W�E�A�VEÉ,º�ÂF��l�Å�M�´�6�~�V
EÉ�6���Ý�ƒ�µ�> 

�y 
B!›�Æ Aü�a�]�6��,º W�E�¸�r
%��Gƒ5¤�¸
%5L0AKµ�Ü
^ 0 �f 32 �ƒ�•L*�¸!›Kµ 1 �ƒ�>!šAô5¤FPEý�ú�Ž�ž
SYNC_LENGTH �Â�F�>S2LP �e�7�D�q
B!›�•�LE»
B!›�•,º
�H�
B!›�>�q
B!›�•,º�ÂF��l�»�ï
%��FPEý
�ú�Ž�ž SYNCx�´x= 0 �=1 �= 2�=3 �µF�>‚5L0A�>E»
B!›�•,º�ÂF��l�»�ï
%��FPEý�ú�Ž�ž SEC_SYNCx�´x= 
0�= 1�=2 �= 3�µF�>‚5L0A�¸�|�eB-#��E�¸F��Ñ�ú�Ž�žM6?·�D
f
vEý%��ú�Ž�ž�Ú�5�µ+^�>
^
��:�ž1%�¸�<�o
�¤ SECONDARY_SYNC_SEL �ú�Ž�ž,º�r�VEÉ�q�LE»
B!›�•�¸�Z�¬�e�¸�Ò SECONDARY_SYNC_SEL 
= 0�¸�O�VEÉ�q
B!›�•�Ç�¸�Ò SECONDARY_SYNC_SEL = 1�¸�O�VEÉE»
B!›�•�>
^�Û�l�ž1%�¸�q
B!›�•
��4þ
e+^�>Aô5¤ SECONDARY_SYNC_SEL = 1b�¸	©
%
e+^E»
B!›�•�R3X�>F�0��û�ë�A�¸�<�R3X�Z�`�Â
F��l W�E�¸�¬�J�Z6;
}
%@�
��6���?�~CUE³@�B9�>LINK_QUALIF �ú�Ž�ž�c�Û
€,º SQI[5:0]�r�e�q�•
ÂE»
�•,º SQI �•L*,º�6�]�r�>�ƒ SQI[6]>ž/p�(�ö#•�f
B!›�•�Æ�Z�¬�e�¸�¸�Ò�ö#•�fE»
B!›�•�¸�O SQI[6] = 1b�¸

\�O�¸�Ò�ö#•�f�q
B!›�•�¸�O SQI[6] = 0b�>�o�¤�v5L0A,º
B!›�•Kµ�Ü�¸�� x = 1 ,º�6Q��?�~�ƒ�6���f x = 
4 ,º�6�„�?�~�ƒ�¸�Ô�,�VEÉ SYNCx�´�L SEC_SYNCx�µ�c5L0A,º�ÂF��l W�E�>�/�Ä 802.15.4g �¦�¤	;�r
�E�¸�‰ FEC 
e+^�´FEC_EN = 1 �µ�J�3+› SECONDARY_SYNC_SEL Aô5¤�,�¸�û
^ TX 1%8 �ÞF?��E»
B
!›�•�> 

�y PHR�ÆPHR�´(Ÿ*<�j�½�,�µ�•!ë�e 802.15.4g �¦�¤	;�r�E,º(¯�Ð�•!ë�¸+g�¦�¤	;�:*<0A�Å W
•�0�Ä�‰�ƒ
�ú�Ž�žGƒ5¤8 �Þ�º�0�> 

>ž 55. PHR �]  

�ƒ�h3X�K  0 1-2 3 4 5-15 

�ƒ�V�:  MS R1-R0 FCS DW L10-L0 

�•!ë
C0&   W�E�=�˜  ��+•  FSC 2±
Á �¦�¤,³	L  �]Kµ�Ü  

�Z�¬�e�Æ 

�y MS ��4þAô�p 0b�´�C�e�7 W�E�=�˜�µ�> 

�y R1-R0 ��4þAô�p 00b�>  

�y FCS Aô�p�Æ 

�Å 0b—�¸�ÒF?�� CRC  W�E5�>  

�Å 1b—�¸�ÒF?�� CRC  W�E3�>  

�y DW Aô�p�Æ 

�Å 0b—�¸�Ò,³	L/·+^�¸�ú�Ž�ž WHIT_EN = 0�>  

�Å 1b—�¸�Ò,³	L
e+^�¸�ú�Ž�ž WHIT_EN = 1�>  

�y L10-L0 �_+^�Z�`�ú�Ž�ž PCKTLENx�´ x= 1�= 2�µAô5¤�p1•�Ä�¦�¤	;Kµ�Ü�ú�Ž�ž,º 11 �ƒ LSB�¸�¸�A�Æ
PCKTLEN1 × 256 + PCKTLEN0.�¦�¤	;Kµ�Ü�p 0 - 65535 �•8¸�´ MHR + MAC �?�~CUE³ + CRC�µ�¸�O
LEN_WID = 1b�´�VEÉ 2 �•8¸Kµ�Ü�•!ë�µ�> 

�y �?�~CUE³�Æ�›8 
��:�ž,º�q�¦�¤�¸�‚�›�E8 �Þ�¦�¤	;�:*<0A�Å�e�7�6�]Kµ�Ü�p 65535 �•8¸�>  

�y CRC�Æ
%���0�Ä�VEÉ,º�¦�¤�´MHR + MAC �?�~CUE³�µA×1Í�¬Lz
^�?�~CUE³�a�t�´	ø?÷1b 7.9 8¸
“CRC”�µ  
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�y 
^ 802.15.4g �c�¸CRC 
^�=�ü�c0&�p FCS�¸�”�Ä PSDU�´ PHY �?�~CUE³�µ,º�6G��<�¸
�!š�¸�¦�¤	;Kµ
�Ü�ûN±	;�" 2 �L 4 �•8¸ CRC�Æ 

�Å �¸�Ò PCKTLEN1 
Â PCKTLEN0 �c5L0A,º�¦�¤	;Kµ�Ü�p L �J CRC  W�E�p 3�¸�O
^ TX/RX FIFO �c
B1
�/ �Ï�› L-2 �`�•8¸�¸�¬@�H��p MHR + MAC �?�~CUE³�¸8 �ÞA×1Í 2 �•8¸ CRC �¬
^�VEÉ�,���›�f
�¦�¤	;�a�t�¬
^�Û�l�,�›/ñ�> 

�Å �¸�Ò PCKTLEN1 
Â PCKTLEN0 �c5L0A,º�¦�¤	;Kµ�Ü�p L �J CRC  W�E�p 5�¸�O
^ TX/RX FIFO �c
B1
�/ �Ï�› L-4 �`�•8¸�¸�¬@�H��p MHR + MAC �?�~CUE³�¸8 �ÞA×1Í 4 �•8¸ CRC �¬
^�VEÉ�,���›�f
�¦�¤	;�a�t�¬
^�Û�l�,�›/ñ�> 

�Å �¸�Ò CRC  W�E�p 0�¸�O
^ TX/RX FIFO �cB1
�/ �Ï�› L �•8¸�¬@�H��p MHR + MAC �?�~CUE³ + MCS�>
F�0��û�ë�A�¸�<�CF�>‚ CRC A×1Í�=���›/ �›/ñ�¸6B�e+g MAC �xCUCY�/�¬F�>‚�:*<�> 

�/�Ä CRC  W�E3�¸�o�¤�=�ü?ú99�¸�P
^�VEÉ�ƒ�< CRC EÉ�0>›�p 1�>  

�/�Ä CRC  W�E 5�¸�¸�Ò�?�~CUE³Kµ�Ü�E�Ä 4 �•8¸�¸�O�/�?�~CUE³F�>‚M,�¡�{�¸��Eô�f 4 �•8¸,º�6�EKµ�Ü�>�¡
�{�ƒ�û+^�ÄA×1Í CRC�¸6B�CF�>‚�Ô�,�VEÉ�>
^�Û�l�ž�@�O8 �Þ�•>‚-.
����’�> 

7.4 UART ��4õ�¦�¤	;�r�E  

>ž 56. UART ��4õ�¦�¤	;�r�E  

�ƒ�2.7  SYNC �?�~CUE³ 

0:2046 �ƒ  0:32 �ƒ  0:65535 �•8¸  

�‰F?��!š�r�E�,�¸
%��5L0A�6�`C­���ƒ
Â�6�`�’!˜�ƒ�¸��$1�Ö�f TX FIFO ,º"��`�•8¸�c�>�<�v�Û�l�?�~CUE³
�Ï�›�f RX FIFO �ƒ�<8 �Þ$;Lš!šC­���ƒ
Â�’!˜�ƒ�>C­���ƒ
Â�’!˜�ƒ�C�P$1�Ö�f
B!›�•�c�> 


��L�¸F�
%��Aô5¤ BYTE_SWAP �ƒ�¸���N�~
�F7�6�„�?�~�ƒ�c,º FIFO �•8¸�´�ÔL{U�AÚ�6Q��?�~�ƒ�N�~�µ�> 

C­���ƒ
Â�’!˜�ƒ,º�ÔL{�ÂF��l�r
%��FPEý PCKTCTRL2 �ú�Ž�ž,º START_BIT 
Â STOP_BIT �•!ëF�>‚Aô5¤�>  

7.5 ��4õ MBUS �¦�¤	;�´ W-MBUS�= EN13757-4�µ  
�_+^�ú�Ž�žAô5¤�/�0�b�¦�¤	;F�>‚5L0A
%��9í�Í	ø69 EN13757 ,º W-MBUS �¦�¤	;5	�º�¸��F8�Ê�v�µ+^,º(¯
�Ð�† W�E�> 

�ƒ�2.7  SYNC 1b�6�` W
•  1b�Â�` W
•  
%F? W
• 
D�2.7  

�ƒ�2.7�Æ �ƒ�2.7�Â�ž
%5L0A�¸��F8�Ä W-MBUS 	…Aä�>�68bAô5¤�p�6�/‘01’�L6; 1 �/8) 1024 �/ ‘ 10’ �´�6
�] 256 �•8¸�µ�>  


B!›�Æ Aü�a�]�6��,º W�E�¸�Â�ž
%5L0A�¸��F8�Ä W-MBUS 	…Aä�>�68bAô5¤�p�r
%5L0AKµ�Ü�p1 �ƒ�f 64 �•8¸�¸
!›Kµ 1 �ƒ�>  

�¦�¤ W
•�Æ �¦�¤5L.7�Â�ž
%��Gý+^ NRZ�=�2�±�å(¯�L 6 F?3 �˜�EF�>‚5L0A�> 


D�2.7�Æ�¦�¤	;
D�2.7�wAî�<�6�Ð�¦H�,º‘ 01’ �ƒ�/���›�f�¦�¤	;�a�t�:�>
D�2.7�ƒ�/,º�¦H�
%���o�¤�vF?
,º�† W�E�0�Ä W-MBUS 	…AäFPEýMBUS_PSTMBL �ú�Ž�žF�>‚Aô5¤�> 

7.6 �?�~CUE³�VEÉN°�Å 
�›8 TX FIFO 
Â�Ï�›�f RX FIFO ,º�¦�¤,º�ƒ�Å+g BYTE_SWAP �ú�Ž�ž�Ý�l�>�Z�¬�e�¸�¸�Ò BYTE_SWAP = 
0�¸�O�N�~�VEÉ MSB�¸�¸�Ò BYTE_SWAP = 1�¸�O LSB �N�~�>  
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7.7 8 �Þ�¦�¤	;Eý%�  
�Û�l�žGý+^���AEý%��=�ü��5��v�Û�l,º�¦�¤	;�>�û BASIC 
Â STack �¦�¤	;�r�E�e�78 �ÞEý%��> 

�y CRC�Æ�¸�Ò CRC �ö���gC[�¸�O�X�9�v�Û�l,º�¦�¤	;�>
��:�ž
Â�Û�l�ž�ûN±Gƒ5¤-.
B,º CRC �PN¯�E�> 

�y -$,º
f
v�D�G,º
f
v�Æ �¸�Ò�l�f,º-$,º
f
v�•!ë�D5L0A,º�Û�l�ž,º�G,º
f
v�C�68*�¸�O�X�9�v�Û�l,º�¦
�¤	;�> 

�y -$,º
f
v�D�µ�ã
f
v�Æ �¸�Ò�l�f,º-$,º
f
v�•!ë�D5L0A,º�Û�l�ž,º�µ�ã
f
v�C�68*�¸�O�X�9�v�Û�l,º�¦
�¤	;�> 

�y -$,º
f
v�D�P�ã
f
v�Æ �¸�Ò�l�f,º-$,º
f
v�•!ë�D5L0A,º�Û�l�ž,º�P�ã
f
v�C�68*�¸�O�X�9�v�Û�l,º�¦
�¤	;�> 

�y $Æ
f
v�Æ�¸�Ò�l�f,º$Æ
f
v�D5L0A,º$Æ
f
v	ø69�´
%��	;
a�ƒ�ß.7�µ�C�68*�¸�O�X�9�v�Û�l,º�¦�¤	;�>
�û STack �¦�¤	;�r�E�e�7�>  


%��5L0A8 �ÞEý%��¸���X�9�„�Ä�6�ÐL>�rAô5¤,º�¦�¤	;�>F�0�Eý%��­�?FP+^�]�¸
%+^�Ä�1�‹�¦�¤	;�r�E�> 

�y E³#��Ü
b�Æ E³#��Ü
b�´CS �µ�Õ73�ö#•�e
\�l�f�1�‹��
-�¸!š�ö#•�0�Ä#•�Í,º RSSI �r�>E³#��Ü
b�­�? 2
0����’ W�E�ÆM•�7
Â�Þ�7�>
^M•�7 CS  W�E�A�¸�‰#•�Í,º RSSI Q��Ä�=�Ð,º RSSI L>�r�,�¸CS �pQ�+k�©�¸
�‰RSSI "
L>�r�„ 3 dB �,�¸ CS �p�„+k�©�>
^�Þ�7 CS  W�E�A�¸�¸�Ò��
-Q��ÄL>�r�¸�¬�ö#•�f�Õ)½�!FU
�Ô�Ö 6�=12 �L 18 dB�¸�O CS �pQ�+k�©�>CS F�+^�Ä
^@�B9�ž�»G�
e�Þ AFC 
Â�Ð�,�˜�C1Í#���
�+^�Ä
CSMA Eý0A�´�ûL†M•�7 CS  W�E�µ�> 

�y PQI�Æ
%��Aô5¤ PQI L>�r�¸��6B
^ PQI �„�ÄL>�r�,8 �Þ�c!˜�¦�¤	;@�B9�> 

�y SQI�Æ
%��Aô5¤ SQI L>�r�¸��6B
^ SQI �„�ÄL>�r�,8 �Þ�c!˜�¦�¤	;@�B9�>�‰ SQI L>�rAô�p 0 �,�¸M6?·�Â
5Ä	oGƒ�>�0Aä��4þ
e+^ SQI �ö���> 

7.8 �¦�¤5L.7
Â�Â�ª�]�ö��  

7.8.1 FEC 
Aô�=���Ñ�e�7�öKO�D4ÖKO,º.¢�,�> 


�!š
%���o�¤K4D%
%M–�]
Â�Õ6MM6"x�›
e+^�L/·+^4ÖKO�Õ73�> 

�o�¤M6?·
%���/�¦�¤�Ê+^	­0%5L.7�´FU)½ 1/2�µ
Â�Ú4ý�´FEC �µ�>FEC 
%FPEýAô5¤FEC_EN �ú�Ž�ž
e+^�>�‰
FEC 
e+^�,�¸�VEÉ,º�ƒ�¦�P�]4Ü�Ô�Ö�6�C�¸
�!š�Ô�,�¦�¤	;�75#�,L*�•�P�]4Ü�Ô�Ö�6�C�>�b8¸�c�=�Ð,º�¦�¤
FU)½��4þF8+^�Ä�Ô�,�VEÉ,º�¦�¤�> 

FEC F8+^�Ä BASIC 
Â STack �¦�¤	;�r�E,º�v�?�•!ë�¸�|�ƒ�2.7�=
B!›
Â
D�2.7Lš�L�>�/�Ä 802.15.4g �¦�¤	;
�r�E�¸�OF8+^�ÄLš�¼�ƒ�2.7
Â
B!›���L,º�v�?�•!ë�> 

�/�Ä 802.15.4g �¦�¤	;�r�E�¸
%���o�¤ FEC_TYPE_4G �ú�Ž�ž,ºAô5¤F?���Z0��C
B,º5L.7�ï�~�>�Z�¬�e�¸�¸
�Ò FEC_TYPE_4G = 0�¸�OF?�� NRNSC 5L.7�ž�¸
\�OF?�� RSC 5L.7�ž�>B-#��E�¸802.15.4g �c,º NRNSC
5L.7�ž�D Basic 
Â STack �r�E�c�µ+^,º5L.7�ž-.
B�¸
 �eEÉ�01\
-,ºFqEÇ
�E¢�> 

�‰FEC 
e+^�,�¸
��:�ž�P8 �ÞF?��E»
B!›�•�>
^�Û�l�ž1%�¸�OFPEý�Û�lE»
B!›�•Aü�a FEC 5L.7�]�¸'l
D8 �Þ
%ö#qFEC�¸6B�D FEC_EN �ú�Ž�ž,ºAô5¤���©�> 

FEC 5L.7,º�µ+^�È�Û�2�±�å(¯5L.7
Â 6 F?3 5L.7�>  

7.8.1.1 �Ú4ý 
�p�¼��Q�	­0%5L.7,º�?�~�]�¸�P�/	­0%5L.7�žEÉ�0,º5L.7�¦�¤F�>‚.�Lk�Ú4ý�:*<�> 

�<5L.7�žEÉ�0,º	Õ��1\
-�����@	‹�y�6���Ï�›�f 4x4 .�Lk5I�è	p�¸�¬��
)�A	‹�y�6�����M
GN°�ÅB1
��> 
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�D	‹�`5L.7�ƒ�/�Ê,º"��/5L.71\
-�<�<�›	‹�`.�Lk	‹�y�>�/�Ä5L.7,º"��`1\
-�/�¸�<OÌ�~�Ô�,�VEÉ so(n)�¸�Û
-v�VEÉ s1(n)�>  

B-#��E�¸�/�Ä Basic 
Â STack �¦�¤	;�r�E�¸�Ú4ý��4þ�D FEC �6C­
e+^�¸6B�/�Ä 802.15.4g �¦�¤	;�r�E�¸�O
%
��FPEý�< INT_EN_4G �ú�Ž�žAô�p“1 ”�›
e+^�Ú4ý�> 

7.8.2 �2�±�å(¯5L.7  


 �?�/�Ä Basic 
Â Stack �¦�¤	;�r�E�¸�ƒ
%��FPEý�< MANCHESTER_EN �ú�Ž�žAô�p ‘ 1’ �¸�›
e+^�2�±�å(¯
5L.7�> 

�2�±�å(¯5L.7�D FEC 
Â 6 F?3 5L.7�C�²�ï�> 

�‰�2�±�å(¯5L.7
e+^�,�¸"��`�ƒ“1 ” �ÔL{�@�<��‘10’ �Å�M�˜�E�Ô�,�VEÉ�¸6B�ƒ“0 ” �O��‘01’ �Å�M�˜�E
�VEÉ�>�¸�Ò
e+^�¸�O�P�<�2�±�å(¯5L.7�Ê+^�f
B!›�•
DM˜,º�v�?�ƒ�> 

7.8.3 6 F?3 5L.7 

6 F? 3 5L.7�e�60�
•5L.7�˜�E�¸F8+^�Ä Basic �¦�¤	;�r�E�¸
%FPEý�< PCKTCTRL2 ,º MBUS_3OF6_EN �ƒAô
�p‘1 ’
e+^�¸�²�ï MBUS �=�ü�>F�0�5L.7Nº�U�C�P+^�Ä�¬���¦�¤	;�r�E�¸�¬�J�È�Û FEC 
Â�2�±�å(¯5L.7�> 

5L.7B��û�¸�A>ž�v/p�> 

>ž 57. 6 F?3 5L.7�ï�~  

NRZ ��.7  NRZ-	wF��l  6 �ƒ��.7  6 �ƒ	wF��l  E¢�˜!W�¦  

0000 0 010110 22 4 

0001 1 001101 13 3 

0010 2 001110 14 2 

0011 3 001011 11 3 

0100 4 011100 28 2 

0101 5 011001 25 3 

0110 6 011010 26 4 

1000 8 101100 44 3 

1001 9 100101 37 4 

1010 10 100110 38 3 

1011 11 100011 35 2 

1100 12 110100 52 3 

1101 13 110001 49 2 

1110 14 110010 50 3 

1111 15 101001 41 4 

7.9 CRC 
�öKOFPEý�à)å�Í�•�WPÂ.7�Ô)æ�>�/�Ä�ƒ�2.7
Â
B!›�•���L,º�v�?�•!ë�¸G3�PA×1Í CRC�>�WPÂ
Â,ºKµ�Ü
%5L0A
�p 8�=16�=24 �L 32 �ƒ�>
%��F?�����A�=�ü CRC �PN¯�E�Æ 

�y  W�E1�Æ8�ƒ�Æ�PN¯�E�p�´ 0x07�µX 8+X2+X+1 

�y  W�E2�Æ16�ƒ�Æ�PN¯�E�p�´0x8005�µX 16+X15+X2+1 

�y  W�E3�Æ16�ƒ�Æ�PN¯�E�p�´0x1021�µX 16+X12+X5+1 

�y  W�E4�Æ24�ƒ�Æ�PN¯�E�p�´0x864CFB �µX 24+X23+X18+X17+X14+X11+X10+X7+X6+X5+X4+X3+X+1 

�y  W �E 5 �Æ32 �ƒ �Æ�PN¯ �E �p � ´0x4C11DB7�µ x32+x26+x23+x22+x16+x12+x11+x10+x8+x7+x5+x4+x2+x+1 �> 
�²�ï 802.15.4g 
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^�v�?�û�ë�A�¸CRC �PN¯�E,º�S��(ì�7�g�e�v�? 1b ,º(ì�7�>  

7.10 �¦�¤,³	L  
�p�¼Lh!˜�P�Ý+UBg4õ,º.#H��C�Å�M�´�Á�¸�¸0 �L 1 �Å�M�µ�¸F�0�Bg4õ
%73�P�28*�Û�l�ž1%,º1\
-D�D`�C�x	L�L
�¨�¦�¬���VEÉ�¸Aô�=�Ô)æ�¼�¦�¤,³	L�Õ73�>�¦�¤,³	LGý+^�6�]Kµ�Ü LFSR �Ô)æ�¸�¹�P+U�F�`LÅ�p�ÂF��l�Å�M�¸
��+^�ÄF��›5L.7K4�•�ƒ,º XOR �¦�¤�>LSFR ,ºKµ�ÜAô�p 9 �ƒ�>�`LÅ�p�Å�M�žG��S��	L�p 1�>�‰FPEýWHIT_EN
�ú�Ž�ž
e+^�,�¸�<
^�VEÉ�ƒ�‰�§�¦�¤�¸��Fµ�ƒE¹Kµ,º 0 �L 1 �Å�M�¸�¬��Q�(Ÿ*<�x1Í#��]73�> 


^�Û�l�ž1%�¸�¦�¤�e�­�?-.
B�`LÅ�p�Å�M,º XOR 1%�>�o�¤���A LFSR �Ô)æ�û�ë�Ê+^,³	L�>��4þ�0Aä�¦�¤,³	L�>  

�/�Ä BASIC 
Â STack �¦�¤	;�r�E�¸�<�o�¤���A�ï�~�/�ƒ�2.7�=
B!›�•
Â
D�2.7���L,º�v�?�•!ë�Ê+^�¦�¤,³	L�Æ 


4 13. �¦�¤,³	L�ï�~  

 

�/�Ä 802.15.4g �¦�¤	;�r�E�¸
^�Û�l�ž1%�¸�PFPEý�v�Û�l PHR ,º�6�`(¯�Ð�ƒ�p"��`�¦�¤	;
�F7,³	L�µ+^��
-�¸

�!š�û
^
��:�ž1%�µ+^ WHIT_EN �r�>�o�¤�=�ü�¸�¸�Ò
e+^�¸�<�/ PHR �•!ë
DM˜,º�v�?�•!ë�Ê+^,³	L�¸�­�‰
���’�¸�A�|
4�v/p�Æ 


4 14. �¦�¤,³	L�ï�~ 802.15.4g 

 

  



 
S2-LP 

K4D%�x	…Aä 

 DS11896 - 1b 10 (~ 
 

1b53N«�¸�§ 90N«  

 

8 K4D%�x	…Aä 

8.1 8 �Þ.¤AÚ 
S2-LP �c�»5¤,º8 �Þ.¤AÚ�Õ73�µ�Û�l�ž�< ACK �¦�¤	;
�
��f
��:�ž�¸��6B.¤AÚ�(�Û�l�¦�¤	;�>8 �Þ.¤AÚ�ûN±

^�Û�l�ž1%FPEý�ú�Ž�ž AUTO_ACK = 1b F�>‚Gƒ5¤�> 


^
��:�ž1%�¸�ûN±�o�¤�¦�¤	;,º NACK �•!ëAô5¤ ACK B-"x�Æ�‰�ú�Ž�ž NACK = 0b �,�¸NO_ACK �•!ë�p
‘0 ’�¸��>ž ACK B-"x�>  


��:�ž
�F7	;
a ACK B-"x,º�¦�¤	;
D�¸�<1•�»Gý+^�n?ú RX Gƒ5¤,º ACK �¦�¤	;�Æ
�!š�¸�ûN±�o�¤�¦�¤)½��
�
�Û�l�žFPF‰%�#��ž�\�ó
Â SQI Aô5¤RX �Ð�,�ž�>�¸�Ò
��:�ž
^�ûN±�l�f�¦�¤	;�,�`�l�f�1�‹ ACK �¦�¤	;�¸�O
?ü�p�VEÉ,º�¦�¤	;�X�g�¸�¬�J"×�? TX_DATA_SENT IRQ FP.��>  


�F7,º ACK �¦�¤	;�r�E�¸�A�Æ  

�y -$,º
f
v�•!ëAô5¤�Ê�D�v�Û�l�¦�¤	;,º$Æ
f
v�•!ë-.
B�> 

�y $Æ
f
v�•!ë�Ê�¡�Ï�ú�Ž�ž TX_SOURCE_ADDR ,º�»�ï�>  

�y ACK �¦�¤	;,º�Å�M
-�<�D�v�Û�l,º�¦�¤	;-.
B�> 

�y �Ê�o�¤�1�‹Nº�~	…�|,ºGƒ5¤Aô5¤�Ý�l�•!ë�> 

�y �q�Ý�l�ž�Ê�ö���e
\�(Aô5¤ PIGGYBACKING �ƒ�=�
�Æ  

�Å �¸�Ò�(Aô5¤�¸�<�ö�� TX FIFO �c�e
\�Ž
^�1�‹�¦�¤�Æ�¸�Ò
�)æ�1�‹�¦�¤�¸�OFPEý�?�~CUE³�•!ë�VEÉ 

�y �¸�Ò�1�‹�@F&�ö���gC[�¸�O�C�VEÉ�?�~CUE³�Æ�<
�F7�û	;
a$Æ
f
v
Â-$,º
f
v��
��v.¤AÚ�¦�¤	;,º�Å�M

-,º0°�¦�¤	;�>�C1×�D�m�¸+g�Ä�û
^�M>ž�cB1
��6!W TX FIFO�¸�v���¸�‰F}�f0° FIFO �,�¸�<�Ý+U�A$Ø
�—�,�>9�$;Lš FIFO�¸M6?· FLUSHTXFIFO �=���> 

�y NO_ACK �=�
�ÊAô�p‘1 ’�´���D.¤.¤AÚ�µ�> 

#��E�Æ �‰�J�û�‰�`
� RX C»�,6B�X�9�¦�¤	;�¸�L5�EýEý%��J�Å�M
-�D
�F7�¦�¤	;,º�Å�M
-	oGƒ�,�¸?ü�p�(�Û�l ACK
�¦�¤	;�´"×�?�D.¤,º�ï#�
%��>ž�D�6�`�¦�¤	;�e
\�p ACK �¦�¤	;�>�¸�Ò
^
�F7M6?·.¤AÚ,º�¦�¤	;�•
D�¸
��:
�ž�l�f�›8 �Û�l�ž,º	;
a-.
B�Å�M
-,º�¦�¤	;�¸�O�}�Ð!š�¦�¤	;�p ACK �¦�¤	;�µ�>  
�¸�Ò8 �Þ.¤AÚ
e+^�´�Û�l�ž1%�µ�¸�O�C�e�7�J�C�Í�µ+^ TX �=���> 

�/�Ä�?�~CUE³Kµ�Ü
0�Ð,º�¦�¤	;�¸+g�Ä‘ 0°�¦�¤	;’ �`	;
a�1�‹�?�~CUE³�´
��p�`Aô5¤ PIGGYBACKING
�ƒ�µ�¸�v���Û�l�ž��#��/�¦�¤	;F�>‚@��]�:*<�>
�!š�¸S2 -LP �C�e�7�?�~CUE³Kµ�Ü
0�Ð�=�|"×�?�„�\,º�¦�¤	;
F?N¯�> 

S2-LP Aô�=��#�
B�,
^8 �Þ.¤AÚ
Â8 �ÞH��æ
�F7 W�E�A���’�´"�!W�ûL†�60� W�E�µ�> 

�û�e�7 STack �¦�¤	;�r�E,º8 �Þ.¤AÚ�> 

�¸�Ò CSMA_ON �ƒAô�p 1�¸�O TX Aô�=��#��Û�l�1�‹�¦�¤	;�´RX ���’�ûF8+^�ÄE³#��Ü
b�µ�>�p�¼73�U�Û�l
ACK �¦�¤	;�¸�=�˜�f RX (ì�7�ƒ�¸�P�< CSMA_ON �ƒAô�p 0b�> 

8.1.1 	;
a�„�\,º8 �Þ.¤AÚ  

�Û�l�ž
%
^ ACK �¦�¤	;�c$1�Ö�¦�¤�>�|�ûN±Aô5¤�„�\ W�E�¸�J�ûN±
^ TX FIFO �c$1�Ö�?�~CUE³�ƒ73�VEÉ�> 

�‰
��:�žGý+^�„�\�›�¡�{ ACK �¦�¤	;�,�¸�<�D.¤�C�Ã�e�7F��6!›,º8 �Þ.¤AÚ
Â/ �LH��V�>
��:�ž
%���o�¤
�C­
�ï�<�e
\H��V	Õ���¦�¤	;�›.¤�Ð�e
\�(�l�f�¬�„�\,º�¦�¤	;�>1¶@6�•�Æ 

�y �¸�Ò�Û�l�ž�`H��V�¬�¦�¤	;�¸�O�E
©-v�¬�(!™.¤�Û�l.¤AÚ�¸	©�l�f�„�\�¦�¤	;�¸
�!š�6�=!™�n�> 

�y �¸�Ò
�C­�ïH��V�¬�¦�¤	;�¸�O-$,º�ÊH��æ.¤AÚ!š�¦�¤>ž�¬�Ã!WH��æ�ï
�F7�„�\�¦�¤	;�> 
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8.1.2 8 �ÞH��V  

�¸�Ò
��:�ž�`�l�fB-"x,º ACK �¦�¤	;�¸�O
%���/�¬F�>‚Gƒ5¤�¸���•>‚�¬���VEÉ�>
%Gƒ5¤,º�6�]�VEÉ�¦�e 16�¸
!š�r
%
^�ú�Ž�ž NMAX_RETX �c�=�Ð�´�wAî�r
^ 0 - 15 �•L*�¸9��<�¬Aô�p‘0 ’�¸�</·+^!š�Õ73�µ�>�‰�ƒ TX
�SB�!W�¦
%
^ N_RETX �ú�Ž�ž�cB1
��>8 �ÞH��VEý0A5	�•�,�¸�ú�Ž�ž N_RETX �P	;
a�(�Â�F,º�?�~�SB�!W�¦
�´�6�P NMAX_RETX+1 !W�¸F�0��û�ë�A�¸�<+U�F“Max Re -TX reached”�c�ã�¸�J�C$;Lš TX FIFO�¸MCU
�<�é�Ð�e
\�m�æ TX FIFO�µ�>  

H��V�,��M6�Ã!W�¡�{ TX FIFO�¸�|�ûN±�ÖE³	‹!W�Ï�› FIFO ���’�> 

�¸�Ò8 �ÞH��V
e+^�´
��:�ž1%�µ�¸�O�C�e�7�J�C�Í�µ+^ RX �=���> 


4 15. 8 �ÞH��V
p�¥�c�‹/p�¼
%73,º
p�¥�Æ 

1. �Û�l�ž�`�l�f�¦�¤	;�¸
�!š�`�›>‚1b�6!W�VEÉ,º.¤AÚB-"x�> 

2. 
��:�ž�Ã!W
�F7�¦�¤	;�¸�|�e!š!W.¤AÚ�¦�¤	;�X�g�>
�!š�¸FP���Ã!W�gC[�> 

3. 
��:�ž�Ã!W
�F7�¦�¤	;�¬�l�f.¤AÚ�¦�¤	;�>F�!WFP��!™�n���’�> 


4 15. 8 �ÞH��V
p�¥  

 

8.2 C»�,	…Aä�K��  
S2-LP ���Ñ
%5L0A�Ð�,�ž�¸��Eô�f�6�„,º�„�Õ6M�¸
B�,���7Q��~,ºFP��K4D%�> 

>ž 58. �Ð�,�žB*�D
Â�75#�,L*�´�r�D 26 MHz ,º fdig -.�©�µ  

�Ð�,�ž  

C0& 

B*�D fsource  
�,L*!›
Kµ[µs]  

�6�]  
�,L*  

�¢�E  

RX �Ð�,�ž  Eý�U
D�¸�Û�l5	�•  
 

~46 ~3s 
 

PRESCALER�Æ�ú�Ž�ž 0x47 

COUNTER�Æ�ú�Ž�ž 0x46 
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�Ð�,�ž  

C0& 

B*�D fsource  
�,L*!›
Kµ[µs]  

�6�]  
�,L*  

�¢�E  

LDC 
�Ð�,�ž  (1) 

Aô5¤LDC ���’�U
L*,º�ZGÈ�,L*   

~29 

~58 

~116 
~232 

~2s 

~4s 

~8s 
~16s 

 
PRESCALER�Æ�ú�Ž�ž 0x48�=0x4A  

COUNTER�Æ�ú�Ž�ž 0x49�=0x4B  

-�
b  
�Ð�,�ž  

�?�~E³#��Ü
b�ƒ,º
RSSI 0i�Ð�,L*   

1 µs – 
473 µs 

235 µs 
- 120 
ms 

 FAST_RX_TIMER�Æ

�ú�Ž�ž  

0x54 

1. LDC �Ð�,�ž
%��5_�t 1�= 2�= 4 �L 8 �C�>  

8.2.1 �„	–0°"
 W�E  

S2-LP ���Ñ�¼�‚�›�E�„	–0°"
 W�E�´LDC�µ�¸
^!š W�E�A�¸
%��Lƒ�„�Û�l���’�UL*,º�©
}�Õ6M�¸��
��º�0
B!›

e�Þ5‡5��¸�µ
��:�ž
Â�Û�l�ž
}
%�Ð�UF��›�„�Õ6M W�E�¸��Lƒ�„�©
}�Õ6M�> 

LDC  W�E�0�b�@+gLDC �Ð�,�ž�Ý�l�¸�¹�P�Ð�U�ZGÈ S2-LP�¸���•>‚�VEÉ�L�Û�l�> 


^�Û�l W�E�A�¸F�#¿
�Aô5¤ RX �Ð�,�ž�¸���6�]L†�Ü5_.# S2-LP 1•�»�¦�¤	;,º�,L*�>RX �Ð�,�ž�P�Ð�•
^�?�~

B!›�•�»�Ê�ö#•,º RX �,L*99
*�> 

�¸
4 16. �n?ú RX ���’�v/p�¸�n?ú�Û�l�žFP�nKµ�,L*�:�Ä RX (ì�7�¸1•�» TX �¦�¤	;�>  


4 16. �n?ú RX ���’  

 

�µ+^ LDC  W�E�,�¸S2 -LP �P�Ð�U�ZGÈ�¸��8¸-7�]H�+k�Ñ�> 


4 17. LDC RX ���’  

 

�¸�Ò
��:�ž
Â�Û�l�ž�•L*M6?·
B!›�¸
%��
^
B!›�•�ö#•�,FPEý�Û�l�ž�L SPI �=��H��æ�ÖE³
%5L0A,º�Ð�,�ž�r�>  

+^�Ä1•�»�ZGÈ�´TWU �µ,º�Ð�,�ž+g RCO +kD%+U�F,º��
-�´�L+g GPIO �K7P�:,º�LG��,JÕ�µA×�,�¸�¬
%�µ+^�ú
�Ž�ž LDC_PRESCALER 
Â LDC_COUNTER F�>‚5L0A�>�µ+^ LDC  W�E�ƒ�¸�ûN±�W�ü LDC �Ð�,�ž�µ+^,º�»G�
RC �e9—�ž�> 
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�»G��Ð�,�ž
��0�ZGÈ��
-
D�¸S2 -LP �P�=�˜�f RX�´TX �µ(ì�7�¬
��0�c�ãB-"x�´�¸
e+^�J�`�…;s�µ�>�p�µ W��
+kD%0i�Ð�¸�Ê
^�?�~���’�ƒ+•�00°L(�,L* TIDLE�Æ�?�~,º�Û�l�6���,L*�©31�f�D
�F7�ï,º
B!›�>�|�e�¸0°L(
�,L*
%73�P�28*C»�0�µ RX +kD%0i�Ð�vM6,º�6.#�,L*�¸F��m�<�28*�Õ)½# Co�>�p�¼�6�]L†�Ü5_.# TIDLE�¸S2 -
LP �e�7
^F�>‚�,�•>‚�»G��ZGÈ�Ð�,�ž,º-.�ƒB9�ª�¸�¸�A�v/p�Æ 

�y �/�Ä RX 
Â TX Aô�=�¸
%��
^F�>‚�,�µ+^ LDC_RELOAD �=���< LDC_RELOAD_PRESCALER 
Â
LDC_COUNTER �ú�Ž�ž�c�Ï�›,º�rH��æ�ÖE³�p�ZGÈ�Ð�,�ž,º�r�>F��m	©
%�,F��L���ƒA×�¦�> 

�y �û�/�Ä RX Aô�=�¸�l�f
B!›�,
%��8 �ÞH��æ�ÖE³�ZGÈ�Ð�,�ž�>!šF?N¯�ûN±
^ PROTOCOL �ú�Ž�ž�@
e+^�>  

MCU �<CUCY�fA×�p�¼9í�Í�6�© LDC -.�ƒB9�ªM6?·H��æ�ÖE³,º�r�¸�¬�J�Ê�_+^�1�‹
%+^,º�,JÕEÉ�0�D S2-LP 
RCO �Ô)æ
B!›�> 

�?�© RX Aô�=,º LDC ���’B��û�¸�A�Æ 

1. C­��(ì�7�p�g5 �Æ�‰+^�mAô5¤ LDC_MODE �ƒ�,�¸LDC A×�¦�ž
^8 +gF�>‚ W�E�A
e�Þ�> 

2. RX �=��@�
�1b�6�` RX ���’�>  

3. �Ê�•>‚1b�6�` RX �¬
�+UE¹Kµ�´�L��L†�µC»�,�´LDC A×�¦�ž��8 +gF�>‚�¸�`
B!›�µ�> 

4. 1b�6�` RX 
D�¸+^�m�Ê�µ+^ LDC_RELOAD �=��
B!› LDC A×�¦�ž�> 

5. �‰�ö#•�f
B!›�•�,�¸
%8 �Þ@�
�
B!›�> 

6. "��` RX 
D�¸(ì�7�pF�>‚�¸�A�Æ 

a. �¸�Ò"×�?�»�:*<�c�ã�´nIRQ=1 �µ�¸�O�û
^ RCCAL_OK 
��p 1�´RCO �W�ü�Â�F�µ
D�¸LDC 8 �ÞF�
�›-—-V(ì�7�> 

b. �¸�?�1�‹�»�:*<�c�ã�´nIRQ=0 �µ�¸�O���7 WAIT_SLEEP�´MCU 
�F7 SLEEP �=���¸��F��›-—-V(ì
�7
Â�˜�C LDC ���’�µ�>  

7. �¸�Ò FIFO �`���7
^-—-V(ì�7�¸�O MCU �ûN±
^�g5 (ì�7�UL*
��0 SLEEP �=���ƒB1
� RX FIFO�> 

8. �‰�C�ƒ LDC_MODE �ƒ�,�¸LDC A×�¦�ž5�5#FH���¸�¬�J 

a. �¸�Ò
^-—-V W�E�UL*$;Lš LDC_MODE �ƒ�¸�O LDC �Ð�,�ž�C�Ã�ZGÈAô�=�>M6?· MCU ,º READY �=
���> 

b. �¸�Ò
^ RX ���’�UL*$;Lš LDC_MODE �ƒ�´
�!š���:�Ä%ö#q W�E�,�µ�¸�OAô�=�P
^ RX 5	�•�,F��›
�g5 (ì�7�> 

�?�© TX Aô�=,º LDC ���’B��û�¸�A�Æ 

1. C­��(ì�7�p�g5 �Æ�‰+^�mAô5¤ LDC_MODE �ƒ�,�¸LDC A×�¦�ž
^8 +gF�>‚ W�E�A
e�Þ�> 

2. TX �=��@�
�1b�6�` TX ���’�>  

3. ��4þ�•>‚1b�6�` TX�´	©�µ TX FIFO �p0°�µ�Ç
 �? TX FIFO M”0°�,�ƒ�•>‚���A���’�> 

4. �•>‚1b�6�` TX �,�¸8 �ÞH��æ�ÖE³ LDC A×�¦�ž�>  

5. �¸�Ò TX FIFO �p0°�¸�OD)Eý�‰�ƒ�,LÏ�¸�JAô�=�����7
^-—-V(ì�7�> 

6. 
^-—-V(ì�7�UL*��
%
^ TX FIFO �c�Ï�›�> 

7. �‰�C�ƒ LDC_MODE �ƒ�,�¸LDC A×�¦�ž5�5#FH���¸�¬�J 

a. �¸�Ò
^-—-V W�E�UL*$;Lš LDC_MODE �ƒ�¸�O LDC �Ð�,�ž�C�Ã�ZGÈAô�=�>M6?· MCU ,º READY �=
���> 

b. �¸�Ò
^ TX ���’�UL*$;Lš LDC_MODE �ƒ�´
�!š���:�Ä%ö#q W�E�,�µ�¸�OAô�=�P
^ TX 5	�•�,F��›
�g5 (ì�7�> 

'l6B�¸F��P�0)æ���A�û�ë�Æ 

a. �¸�Ò TX FIFO �p0°�¸Aô�=�����7
^-—-V(ì�7�¸-*8)
^ FIFO �c�Ï�›�L���Ñ READY �=���> 

b. �¸�Ò TX FIFO M”0°�¸�O
^ LDC �’!˜�ƒ�•>‚�6
D�6�` TX ���’�>  

� / �Ä TX�¸ SLEEP_MODE_SEL �ƒ�ÊAô�p 1�¸ 	©F?� � SLEEP_B  W�E�>F� �m�¸ 
^-—-V(ì �7�A�• 
%� � 
^
TX_FIFO �c�Ï�›�>  
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8.2.1.1 8 �Þ.¤AÚ 
LDC  W�E
%5	
>8 �Þ.¤AÚ�6C­�µ+^�>F�0��û�ë�A�¸
^	‹�` LDC 
ž�U�c�¸�<
B�,�•>‚�Û�l
Â�VEÉ���’�> 

�/�Ä TX�¸Aô�=
^"��`�ZGÈ�,L*�ZGÈ�6!W�¸�¬�=�˜8) RX �75#Aô�Ð,º RX_TIMEOUT �,L*�¸1•�».¤AÚ�> 


4 18. 	;
a8 �Þ.¤AÚ,º TX �,,º LDC 

 


^"��`�ZGÈ�,LÏ�c�¸
 �? TX-FIFO M”0°�,�¸S2 -LP �ƒF��› TX�¸
\�O�<D)Eý TX �,LÏ�¸6BAô�=�����7
^-—-V W
�E�> 

F�0� �û �ë �A� ¸TX -FIFO �ûN±� � �7 
^-—-V(ì �7 �A � ¸ 
 � !š � ¸ �ûN±�< SLEEP_MODE_SEL �ƒAô�p 1�¸F?� �
SLEEP_B�> 

�/�Ä RX�¸Aô�=�<F��› RX �¬1•�»�¦�¤	;�¸�¸�Ò�l�f�¦�¤	;�¸�O1�	©
�
�.¤AÚ�> 


4 19. 	;
a8 �Þ.¤AÚ,º RX �,,º LDC 

 

8.2.2 -�
b W�E  

-�
b�Ð�,�ž
%��FPEýAô5¤�ú�Ž�ž FAST_CS_TERM_EN 
e+^�¸��6B
^�Ð�U�Û�l
ž�U�»�•>‚�ö#•���’�>F��m�¸
�Û�l�ž�<
^-�
b�Ð�,�ž�Ð�•,º�,L*�»�´M”�n.#,º�,L*�µ���7
^ RX (ì�7�>�6���ö#•�f�?�~,ºE³#��Ü
b�Á�,�´E³
#��Ü
bQ��Ä
%5L0A,º RSSI L>�r�µ�¸RX �Ð�,�ž�g�P
e+^�>�®
Á
p�¥�e�8!›�„	–0°"
 W�E�¸
^!š W�E�A�¸�Û�l
�ž�ûN±“-�
b”E³#��´�ƒ�2.7�Å�M�µ�¸�¬�Û�l�¦�¤	;�>-�
b�Ð�,�ž�e�7M”�n�„,º	–0°"
�¸
�!š
%���Ô)æC»�„�Õ
6M,º�Û�l W�E�>-�
b�Ð�,�žNÇ)½
%���o�¤���A1•�EA×1Í�> 

-�
b�Ð�,�ž1•�E  

 
(18) 

FPF‰%�#��ž�=�¦�rCÀQ��¸!šNÇ)½E¹Q��>	Õ
�
^�Ä�¸FPF‰%�#��ž�\�óCÀ�]�¸RSSI 0i�Ð�,L*CÀ.#�> 

-�
b�Ð�,�ž,ºEý�U�rFPEý RSSI_SETTLING_LIMIT �ú�Ž�žF�>‚5L0A�>!š�Ð�,�žNº�U5L0A�p
^ PQI/SQI �ö#•�ƒ
Eý�U�> 

  



 
S2-LP 

K4D%�x	…Aä 

 DS11896 - 1b 10 (~ 
 

1b58N«�¸�§ 90N«  

 

�‰-�
b�Ð�,�ž
e+^�,�¸�q�Ý�l�ž�P-�#• RSSI ,º0i�Ð�û�ë�>�»�?�~0i�Ð
D�¸�q�Ý�l�ž�P�ö���e
\�Ž
^ CS �?�~
��
-�Æ 

�y �¸�Ò CS �?�~��
-�p�„+k�©�¸�O1�	©�c!˜ RX�> 

�y �¸�Ò CS �?�~��
-�pQ�+k�©�¸�O RX 5�5#�J�q�Ý�l�ž
e�Þ�v5L0A,º CS/PQI/SQI C»�,�p�l�> 

�@F&�Õ73,º�®
Á�Ê+^
p�¥�p�8!› LDC�> 

�*�­�‰
fB*�¸�¸�Ò�Û�l�ž
Â
��:�ž�`
B!›�¸FÙ�~�Û�l�ž�ûN±
^�ZGÈ�,LÏ,º�]G��<�,L*�»�´
^�ƒ�2.7�VEÉ�»�µ
“-�
b”E³#�,º�Ž
^�û�ë�¸�¸�ÒE³#�+k�©Q��Ä5L0AL>�r�´CS �?�~�µ�¸�ûN±1•�»�ƒ�2.7
DM˜,º
B!›�•�> 

�¸�Ò�C�Ž
^E³#��¸�O�Û�l�ž�ÊB��s�!F

�-—-V(ì�7�¸6B�C�e5�5#1•�»�¸��8¸-7�©
}+k#w#¾6M�> 


4 20. �­�? LDC ,º�!FU RX 4þ!˜ W�E  

 

�¸�Ò�Ž
^E³#��¸�O
%���Û�l�ª�`�]�¸
��p RX C»�,�’!˜�—�,�P�=�˜�f!™�n PQI/SQI �p�l�¬�J
%���ö#•
B!›�Æ 


4 21. �!FU Rx 4þ!˜�ÆCS �ö#•  

 

�p�¼.¤����4þ�‹9í TX �]�¸�0Aä�<�ZGÈ�,L*Aô5¤�p�E�Ä�ƒ�2.7�,L*�> 
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8.3 CSMA/CA �K��  
CSMA/CA �K���e�60��0�Ä�~#•
D
��´�~
b
DB*�µ	Õ�O,ºFPF‰AõL$�p�l�>F�0��p�lFµ�ƒ�¼�C
B
��:�ž
B�,�µ+^
FPF‰�¸�¬�Ô�Ö�¼!™.¤�Û�l�v�VEÉ�¦�¤,º�¸)½�>�¹�P"
E¹�ö#•,º RSSI �D
%5L0AL>�r�¸���Â�FAõL$Eý0A�>�¸�ÒFP
F‰4w���¸�O
%%ö#q
�:sEý0A�¸H��CB�Eý0A�6�Ð!W�¦�¸-*8)
�)æFPF‰0°L(�>�‰Eô�fL†�r�,�¸�c�ã�<FP.�
��C
�)æ
FPF‰4w���¸
�!š�`�•>‚�VEÉ�>
^
�:s�,�¸ S2-LP �P���7
^-—-V(ì�7�¸�����E�Õ6M�>CCA �•
%�����7�75#�¸-*
8)FPF‰0°L(�L-*8) MCU �’!˜!š���’�>�µ+^!šF?N¯��
^�µ MCU 
%��8 >‚1×*< CCA�¸�Á�¸�¸�<Gƒ�VEÉ�Ð�,�ž�û
�ë�A�Æ�‰ MCU �Â�F�»�VEÉ�¦�¤,º
�F7�,�¸!š�Ð�,�ž�g�P
e�Þ�Ç
^ CCA �UL*Eý
D�¸�‰ MCU NºA×�(
�+U�VEÉ
�,�¸!š�Ð�,�ž�<5	�•�> 

CSMA/CA �ª�‰#w0A
4�¸
4 22. S2-LP CSMA Eý0A,º#w0A
4�vF&�¸�¬�c Tcca 
Â Tlisten �e�Ý�l$;�¦FPF‰Aú�fEý0A
,º�Z�`	ø�¦�>AôA×�ÔD+�0Aä�¸F��Ñ	ø�¦�Ê�p�6�Ð�,�U�»���ƒ
ž�U�´T cca�µ�C�¦>ž/p,ºFPF‰73H��©
}�r�¸�¬
^E¹
Kµ�,L*�´T listen�µ�»�P!WH��C!š2±#•H��>FPEý�ö���Û�l�ž W
•+U�F,ºE³#��Ü
b�´CS �µ�¸-*�ÛF�>‚#•H��> 


4 22. S2-LP CSMA Eý0A,º#w0A
4 

 
 

�p�¼Fµ�ƒ�C
BFPF‰1��¿6;�•L*1•�»
B!›�¸
��pF�0�1•�»
%73�28* CCA ���’F�5#�gC[�¸�v���<
^1��¿0Í
��»LÅ
�pA×1Í
�:s1•�»�,L*�>
�:s�,L* BO >ž/p�p
�:s�,L*	‹�ƒ�´BU �µ,º�C�¦�>1��¿0Í
��0�Ä�ÂF��l�=�¦
�:s
�´BEB�µ�¶�eA×1Í�Í�0�¸!š	ø�¦�e"�!W
�:sH�B��´�Ž�Þ
^ NB A×�¦�ž�c�µ�,,º0Í
��]�E,º�Z�C�Æ 

 
(19) 


^!š�UL*�¸S2 -LP �P���7
^-—-V(ì�7�>�¸�ÒGý+^F�0� CSMA  W�E�¸+^�m�ûN±�< SLEEP_MODE_SEL �ƒAô�p 1�¸
��.¤��
^-—-VLl!ë���7 FIFO�> 

CSMA Eý0A+g���A	ø�¦�Ý�l�Æ  
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CSMA_ON�Æ
e+^/ /·+^ CSMA Eý0A�¸"�!W�VEÉ�¦�¤	;�,�P�ö��!š�ƒ�> 

CSMA_PERS_ON�Æ���7E³#��Ü
b�¸F��E
©-v�<F�5#-�#•FPF‰�¸-*8)FPF‰�Ã!W0°L(�¸D)Eý
�:s1•�»!›PÚ�>
MCU 
%�_+^ SABORT �=���’!˜!šEý0A�> 

CCA_PERIOD�Æ�Z!WF�5# CS Gý�m�•L*,º Tcca �,L*�´�� Tbit �m�b,º�C�¦>ž/p�µ,º5L0A��.7�¸�¸�A�v/p�Æ 

�y 00b�Æ64xTbit 

�y 01b�Æ128xTbit 

�y 10b�Æ256xTbit 

�y 11b�Æ512xTbit. 

NUM._OF_CCA_PERIOD�ÆTlisten Gƒ5¤ = [1..15] x Tcca�>  

SEED_RELOAD�Æ
e+^/ /·+^"��` CSMA Eý0A�6���´�C�ƒA×�¦�ž�,�¸�Á�¸ NB=0�µ�,
�:sLÅ�p
�+U�ž�v+^0��†
,ºH��V�>�¸�Ò!š�Õ73�`
e+^�¸
�+U�ž+kD%�bDá�P8 �Þ+U�F�¬�*�æ0��†�> 

BU_COUNTER_SEED_MSByte/LSByte �Æ�¸�Ò SEED_RELOAD �ƒ
e+^�¸�O�µ+^F��Ñ�•8¸
^ CSMA 
ž�U
e
�Þ�,Aô5¤�`LÅ�p�¦
�+U�ž,º0��†�>�C�wAî 0 �r�¸
��pF�0��û�ë�A�`LÅ�p
�+U�ž�<�C���’�> 

BU_PRESCALER �Æ+^�ÄGƒ5¤
�:s�,L*	‹�ƒ BU=BU_PRESCALER ,º PRESCALER�> 

�C�wAî BU_PRESCALER �r1•�Ä 0�>  

NBACKOFF_MAX �Æ�6�]
�:s
ž�U�¦�> 

���A�e�µ+^ CSMA F�>‚�VEÉ,º�q?·�~�Á�,L*4õ�> 

�¸�ÒFPF‰0°L(�¸�CAð persistent_mode �ƒ,º�r�¸�‹�¸Aô�=�ûN±AÚ�ÐFPF‰
^�VEÉ�ƒ,º NUM._OF_CCA_PERIOD

ž�U�¦�´T. listen �µ�»�p0°L((ì�7�Æ 


4 23. FPF‰0°L(�,,º CSMA�´�,L*4õ�µ  

 

�¸�ÒFPF‰��.Â�J persistent_mode �ƒ�p 1�¸Aô�=�P
^ Tcca �,L*�»F�5#�ö��FPF‰�> 

�‰FPF‰0°L(�,�¸�ûN±AÚ�ÐFPF‰
^�VEÉ�ƒ,ºNUM._OF_CCA_PERIOD�´T. listen �µ
ž�U�¦�»�:�Ä0°L((ì�7�Æ 


4 24. FPF‰��.Â�,
^�75# W�E�A,º CSMA�´�,L*4õ�µ  

 
 

�¸�ÒFPF‰��.Â�J persistent_mode �ƒ�p 0�¸Aô�=�<
^ Tcca �,L*�»�ö��FPF‰�>5	�•�,�¸CS �´ E³#��Ü
b�µ ��
-�p

Q�+k�©�¸ Aô�=�<F��›-—-V(ì�7 �¸ �75#,ºLÅ�p�,L* �¸

�¬�c NB=0 
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!š�,L*5	�•�,�¸�<�Ã!W�=�˜�f RX ���7 Tcca �,L*�¸'l
D-—-V1•�¸-*8)Eô�fAô�Ð,º
�:s�¦�>!š�,�¸�P�<�c�ã
MAX_BO_REACHED 
�F7�f MCU�Æ 


4 25. FPF‰��.Â�,
^M”�75# W�E�A,º CSMA�´�,L*4õ�µ  

 

�6
D�¸�¸�ÒFPF‰0°L(�´�Á�¸
^�6�`-—-V�,L*�»�µ�¸Aô�=�ûN±AÚ�ÐFPF‰
^�VEÉ�ƒ,º NUM._OF_CCA_PERIOD

ž�U�¦�´T. listen �µ�»�p0°L((ì�7�Æ 


4 26. FPF‰0°L(�,
^M”�75# W�E�A,º CSMA�´�,L*4õ�µ  

 

#��E�Æ 
^ CSMA/CA  W�E�A�¸�C73F��› RX (ì�7�›�Û�l�¦�¤	;�Æ�û�•>‚E³#��Ü
b�>�p�¼73�U�Û�l ACK �¦�¤	;�¸M6?·

^�=�˜�f RX (ì�7�ƒ�’+^ CSMA  W�E�> 
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9 MCU �Û
�  

�D MCU ,ºFP��FPEý�=�ü 4 4õSPI �Û
�
Â 4 �` GPIO�´��
��©�ã�K7P�µ�Â�F�> 

MCU 
%���•>‚�A�M���’�Æ  

�y 
^�C
B���’ W�E�AFPEý
�F7�=���/ S2-LP F�>‚5L0A 

�y B1
� RX FIFO �c,º�¦�¤�¬�<�¦�¤�Ï�›�f TX FIFO 

�y FPEý�ú�Ž�žGƒ5¤S2-LP 

�y �ö3X S2-LP �c,º���¥  

�y �� GPIO �K7P9í
��c�ãB-"x
Â��
- 

�y �<�LG���
-�Ê+^�f GPIO �K7P 

�y �µ S2-LP F��›�©�ã(ì�7�LF6�0�©�ã(ì�7 

9.1 �h>‚�LAô�Û
�  
4 4õ SPI �Û
�	;�"�Æ 

�y SCLK�Æ�� MCU �f S2-LP ,º SPI �,JÕ  

�y MOSI�Æ�� MCU �f S2-LP ,º�¦�¤  

�y MISO�Æ�� S2-LP �f MCU ,º�¦�¤  

�y CSn�Æ8å(}F?����
-�¸�„+k�©�?�~�> 

+g�Ä MCU �e�qAô�=�¸
�!š�P��4þP§�Þ CSn 
Â SCLK�>�o�¤�?�~,º SCLK �·�]
Â-.�ƒ�¸S2 -LP SPI 
%���ˆ�p W
�E 0�´CPOL=0 �¸CPHA=0 �µ�¸F��E
©-v�¸SCLK ,º�0�r�pM,�¸
^�,JÕ�@	}"õ�,B1
��¦�¤�¸
^�,JÕ�ALƒ"õ�,�*
�o�¦�¤�>�‰ CSn �pQ�+k�©�,�¸ MISO �:�Ä�?�7 W�E�>�v�?�VEÉ
} MSB �N�~�>!š�Û
��wAî���A���’�Æ 

�y �Ï�›�¦�¤�´�Ï�›�f�ú�Ž�ž�L TX FIFO�µ 

�y B1
��¦�¤�´B1
��ú�Ž�ž�L RX FIFO �c,º�¦�¤�µ 

�y 
�F7�=���> 


^�v�?#q�Þ(ì�7�A��
��»�p
Â-—-V�„�Õ6M(ì�7�A�¸
}�e�7 SPI FP���>  

�‰AõL$SPI �Û
��,�¸�P�< MC_STATE�´ MC_STATE[1]�= MC_STATE[0]�µ�ú�Ž�ž,º�Z�`(ì�7�•8¸
�F7�f
MISO �K7P�> 


4 27. SPI �Ï�›�Å�M  
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4 28. SPI B1
��Å�M  

 


4 29. SPI �=���Å�M  

 
 

�?�©1b�6�`�•8¸�¸MSB �e A/C �ƒ�´
f
v/ �=���Æ0 >ž/p
D�6�•8¸�e
f
v�¸1 >ž/p
D�6�•8¸�e�=����.7�µ�¸LSB
�e W/R �ƒ�´�Ï�›/ B1
��Æ1 >ž/pB1
����’�µ�>�v�?�¬���ƒG3�ûN±�pM,�> 

�‰CSn ���7�?�~�´�„+k�©�µ�,�¸�75#�•>‚B1�Ï���’�¸
f
v�<8 �ÞFH�Ô�´0·
� W�E�µ�> 

�<��.7 0xFF �’�p
f
v�¸'•�n�µ+^B1
�
³��AõL$ FIFO�>0·
� W�E
%+^�ÄAõL$ FIFO �c,º�•8¸�Å�M�>�t'l�¸�µ+^
B1
����’AõL$ RX-FIFO�¸�µ+^�Ï�›���’AõL$ TX-FIFO�>  

9.2 �c�ã  
�p�¼�<�6�Ð�¦H�,º�Á�,FP.� MCU�¸�<
^
%F? GPIO �@+U�F�c�ã��
-�>���A�Á�,�P@�
� MCU �c�ã�Æ 

>ž 59. �c�ã�M>ž  

�ƒ  �Á�,4ú  �c�ã�Á�,  

0 

M˜
G�¦�¤	;  

RX �¦�¤�g5  

1 RX �¦�¤>á�X�9�´
^Eý%��,�µ  

2 TX �¦�¤�(
�F7  

3 Eô�f�¼�6�]	ø69 TX 

4 CRC KOB% 

5 TX FIFO �A$Ø/�@$ØKOB% 

6 RX FIFO �A$Ø/�@$ØKOB% 

7 TX FIFO �ÛF��ž%�  

8 TX FIFO ���„�(0°  

9 RX FIFO �ÛF��ž%�  
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�ƒ  �Á�,4ú  �c�ã�Á�,  

10 
M˜
G�¦�¤	;  

RX FIFO ���„�(0°  

11 CCA �UL*,º�6�]
�:s!W�¦  

12 

��
-C^H�-.�©  

�ö#•�f�?�~�ƒ�2.7  

13 �ö#•�f
B!›�•  

14 RSSI Q��ÄL>�r�´CS �µ  

15 

Aô�=(ì�7-.�©  

LDCR  W�E�A,º�ZGÈC»�, (1) 

16 READY(2) 

17 !™
^F�>‚�»�p(ì�7�=�˜  

18 +k"–+kH��„  

19 �@+k�C�ƒ 

28 
�Ð�,�ž-.�©  

RX �Ð�,�žC»�,  

29 -�
b�Ð�,�žC»�,  

1. �û
^ XO �,JÕ
%+^�Ä(ì�7�p�,�¸�ƒ�PAô5¤�c�ã�=�
 n.15�´��6BAô5¤�c�ãB-"x�µ�>�D�ÔL{�Ð�,�žEý�U-."
�¸!š�,L*
%73�P
�,F��>�|�e�¸
%��FPEý�<A×�¦5	�•��
-
�F7�f GPIO EÉ�0�›�ö#•�Ô�,�Á�,�>  

2. "�!W S2-LP F��›�g5 (ì�7�J XO �Â�F�ž-â�7Aô5¤�´�ö#•�f XO �g5 (ì�7�µ�,�¸G3�PAô5¤�c�ã�=�
 n.16�>  

�v�?�c�ã�<FPEý�64ú�c�ã(ì�7�ú�Ž�ž�Û
€�¸�¬�J
%��	‹)"�…;s�>�‰�� MCU B1
��Á�,�,�¸�ûN±$;Lš�c�ã(ì�7�ú
�Ž�ž�> 

IRQ_STATUS �ú�Ž�ž�c�P�Û
€�v�?�c�ã,º(ì�7�Æ�/�Ä�Ý+U�1�‹�c�ã,º�Á�,�¸
:�ƒ
}�pQ�+k�©�>
:�c�ã
%���µ
+^ IRQ_MASK �ú�Ž�ž	‹)"�…;s�Æ�¸�Ò�D(¯�Ð�Á�,-.�©,º�…;s�ƒ5L0A�p 0�¸�OB��Á�,�C�P�Ý+U�1�‹�c�ãB-"x�> 

>ž 60. IRQ 2±
Á S2-LP (ì�7  

IRQ 2±
Á S2-LP ,º(ì�7  

IRQ_RX_DATA_READY READY 

IRQ_RX_DATA_DISC READY 

IRQ_TX_DATA_SENT READY 

IRQ_MAX_RE_TX_REACH READY 

IRQ_CRC_ERROR READY 

IRQ_TX_FIFO_ERROR TX 

IRQ_RX_FIFO_ERROR READY 

IRQ_TX_FIFO_ALMOST_FULL READY 

IRQ_TX_FIFO_ALMOST_EMPTY TX 

IRQ_RX_FIFO_ALMOST_FULL READY 

IRQ_RX_FIFO_ALMOST_EMPTY READY 

IRQ_MAX_BO_CCA_REACH READY 

IRQ_VALID_PREAMBLE RX 

IRQ_VALID_SYNC RX 

IRQ_RSSI_ABOVE_TH RX 

IRQ_WKUP_TOUT_LDC READY/TX/RX 

IRQ_READY READY 

IRQ_STANDBY_DELAYED STANDBY 

IRQ_LOW_BATT_LVL ANY 

IRQ_POR READY 

IRQ_BOR ANY 

IRQ_LOCK READY 
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IRQ 2±
Á S2-LP ,º(ì�7  

IRQ_VCO_CALIBRATION_END READY 

IRQ_PA_CALIBRATION_END READY 

IRQ_RX_TIMEOUT READY 

IRQ_RX_SNIFF_TIMEOUT READY 

9.3 GPIO 
4 �` GPIO 
%Gƒ5¤�¸�A�Æ 

>ž 61. GPIO �¦�•EÉ�0�Õ73  

I/O F?��  EÉ�0��
-  

0 nIRQ�´�c�ãB-"x�¸�„+k�©�?�~�µ  

1 POR 
�E¢�´�„+k�©�?�~�µ  

2 �ZGÈ�Ð�,�žEý�U�Æ�‰WUT Eý�U�,�p ‘1 ’  

3 +k"–�„+kH��ö#•�Æ�‰+k"–+kH��„�ÄL>�rAô5¤�,�p‘1 ’  

4 TX �¦�¤�»G��,JÕEÉ�0�´
^�¬�@	}"õ�/ TX �¦�¤Gý�m�µ 

5 TX (ì�7EÉ�0�›8 RADIO_TX  W
•,º�=�����¥  

6 TX/RX FIFO ���„�(0°�=�
  

7 TX/RX FIFO �ÛF��ž%��=�
  

8 RX �¦�¤EÉ�0  

9 RX �,JÕEÉ�0�´���Û�l,º�¦�¤�˜�C�µ 

10 RX (ì�7�=/p�Æ�‰ S2-LP 
^ RX (ì�7�A�VEÉ�,�p‘1 ’  

11 Aô�=�:�Ä-—-V�L�»�p���L,º(ì�7�Æ�‰�:�Ä-—-V/ �»�p(ì�7�,�p‘0 ’  

12 Aô�=�:�Ä�»�p(ì�7  

13 +^�Ä�_4õ�<Lü,º�_4õ�6�©��
-  

14 �ö#•�f�?�~�ƒ�2.7�=�
  

15 
B!›�•�ö#•�=�
  

16 RSSI Q��ÄL>�r�´�D CS �ú�Ž�ž�=/p-.
B�µ  

17 ��+•  

18 TX �L RX  W�E�=/p�ž�´+^�Ä
e+^�LG�99
*�Ÿ�‹�ž�µ  

19 VDD�´+^�Ä W�� MCU ,ºNÓ�L GPIO�¸
%FPEýSPI 5L0A�µ 

20 GND�´+^�Ä W�� MCU ,ºNÓ�L GPIO�¸
%FPEýSPI 5L0A�µ 

21 �LG� SMPS �µ73��
-�´Q�+k�©�?�~�µ 

22 Aô�=�:�Ä-—-V(ì�7  

23 Aô�=�:�Ä�g5 (ì�7  

24 Aô�=�:�ÄK7�Ð(ì�7  

25 Aô�=!™
^1•�»K7�Ð�ö#•�žEÉ�0��
-,ºQ�+k�©  

26 TX_DATA_OOK ��
-�´
^ OOK  W���©%� W�E�A+U�F,º�»G��Ý�l��
-�µ 

27 �ž�,!™
^1•�»�›8 XO ,º READY2 Q�+k�©��
-  

28 �ž�,!™
^1•�»�wAî PM 
•�01�,º�Ð�,�žC»�,  

29 �ž�,!™
^1•�» VCO �W�ü5	�•  

30 �ž�,
e+^�Â�ª,º SYNTH 
•
�D%  

31 ��+•  
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>ž 62. GPIO �¦�•EÉ�›�Õ73  

I/O F?��  EÉ�›��
-  

0 1 >> TX �=�� 

1 1 >> RX �=��  

2 +^�Ä-*�ÛB9�l,º TX �¦�¤EÉ�›  

3 FPEý�LG�EÉ�›�´�V�U�žEÉ�0�µ�ZGÈ  

4 34.7 kHz ,º�LG��,JÕ�´+^�Ä LDC  W�E�,�Å�µ  

5 �f 31 �`�µ+^  
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10 �ú�Ž�ž�»�ï  

>ž 63. �ú�Ž�ž�»�ï  


C0& 
f
v  U�AÚ �ƒ  �•!ë
C0&  B*�D 

GPIO0_CONF 00 0A 

7:3 GPIO_SELECT 
�=�Ð GPIO0 I/O ��
-�¸U�AÚAô5¤ POR 
�´	ø?÷ >ž 61. GPIO �¦�•EÉ�0�Õ73 �µ�>  

2 ��+•  - 

1:0 GPIO_MODE 

GPIO0  W�E�Æ 

�y 00b�Æ W���´Hi -Z�µ  

�y 01b�Æ�¦�•EÉ�›  

�y 10b�Æ�„�Õ6M�¦�•EÉ�0  

�y 11b�ÆQ��Õ6M�¦�•EÉ�0 

GPIO1_CONF 01 A2 

7:3 GPIO_SELECT 
�=�Ð GPIO1 I/O ��
-�¸U�AÚAô5¤�¦�• GND 

�´	ø?÷ >ž 61. GPIO �¦�•EÉ�0�Õ73 �µ�>  

2 ��+•  - 

1:0 GPIO_MODE 

GPIO1  W�E�Æ 

�y 00b�Æ W���´Hi -Z�µ  

�y 01b�Æ�¦�•EÉ�› 1 

�y 10b�Æ�„�Õ6M�¦�•EÉ�0  

�y 11b�ÆQ��Õ6M�¦�•EÉ�0 

GPIO2_CONF 02 A2 

7:3 GPIO_SELECT 
�=�Ð GPIO2 I/O ��
-�¸U�AÚAô5¤�¦�• GND 

�´	ø?÷ >ž 61. GPIO �¦�•EÉ�0�Õ73 �µ�>  

2 ��+•  - 

1:0 GPIO_MODE 

GPIO2  W�E�Æ 

�y 00b�Æ W���´Hi -Z�µ  

�y 01b�Æ�¦�•EÉ�›  

�y 10b�Æ�„�Õ6M�¦�•EÉ�0  

�y 11b�ÆQ��Õ6M�¦�•EÉ�0 

GPIO3_CONF 03 A2 

7:3 GPIO_SELECT 
�=�Ð GPIO3 I/O ��
-�¸U�AÚAô5¤�¦�• GND 

�´	ø?÷ >ž 61. GPIO �¦�•EÉ�0�Õ73 �µ�>  

2 ��+•  - 

1:0 GPIO_MODE 

GPIO3  W�E�Æ 

�y 00b�Æ W���´Hi -Z�µ  

�y 00b�Æ W�� 

�y 01b�Æ�¦�•EÉ�›  

�y 10b�Æ�„�Õ6M�¦�•EÉ�0  

�y 11b�ÆQ��Õ6M�¦�•EÉ�0 

SYNT3 05 42 

7:5 PLL_CP_ISEL 
�o�¤ XTAL NÇ)½Aô5¤+k9­#++k#w�´	ø?÷>ž37. +k9­#+

�•�µ�>  

4 BS 


>�F�žNÇ!ëF?���>!š	ø�¦F?��
>�F�ž,º)å�L�<NÇ
��†�Æ  

�y 0�Æ4�¸+^�ÄQ�NÇ!ë,ºNÇ!ëF?��
��†  

�y 1�Æ8�¸+^�Ä�cNÇ!ë,ºNÇ!ëF?��
��†�´	ø?÷1b 5.3.1
8¸“�:NÇFPF‰NÇ)½Aô5¤”�µ�>  

3:0 SYNT[27:24] 
PLL 
%5L0A�<NÇ�ž,ºMSB �ƒ�´	ø?÷ 1b 5.3.1 8¸“�:NÇFP

F‰NÇ)½Aô5¤”�µ�> 

SYNT2 06 16 7:0 SYNT[23:16] 
PLL 
%5L0A�<NÇ�ž,º�cL*�ƒ�´	ø?÷ 1b 5.3.1 8¸“ �:NÇFPF‰

NÇ)½Aô5¤”�µ�>  
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C0& 
f
v  U�AÚ �ƒ  �•!ë
C0&  B*�D 

SYNT1 07 27 7:0 SYNT[15:8] 
PLL 
%5L0A�<NÇ�ž,º�cL*�ƒ�´	ø?÷ 1b 5.3.1 8¸“ �:NÇFPF‰

NÇ)½Aô5¤”�µ�>  

SYNT0 08 62 7:0 SYNT[7:0] 
PLL 
%5L0A�<NÇ�ž,ºLSB �ƒ�´	ø?÷ 1b 5.3.1 8¸“�:NÇFP

F‰NÇ)½Aô5¤”�µ�> 

IF_OFFSET_ANA 09 2A 7:0 IF_OFFSET_ANA 
 W���:NÇ
>�F�ž,º�cNÇAô5¤�¸U�AÚ�Æ300 kHz �¸	ø?÷ 1•�E

(5)�> 

IF_OFFSET_DIG 0A B8 7:0 IF_OFFSET_DIG 
�¦�•01�ƒ�0�\+kD%,º�cNÇAô5¤�ÆU�AÚ �Æ300 kHz�¸ 	ø?÷1•

�E(15)�> 

CHSPACE 0C 3F 7:0 CH_SPACE FPF‰L*LÊAô5¤�¸	ø?÷ 1•�E(16) �>  

CHNUM 0D 00 7:0 CH_NUM 
FPF‰5L
-�>!š�r�Ž��FPF‰L*LÊ�¸'l
D�Ö�@
>�F�ž�0NÇ�¸

�<�Í�f�ÔL{�:NÇE³#�NÇ)½�¸	ø?÷ 1•�E (16)�> 

MOD4 0E 83 7:0 DATARATE_M[15:8] �¦�¤)½1•�E�t�¦�r,º MSB�¸ 	ø?÷1•�E(14) �> 

MOD3 0F 2B 7:0 DATARATE_M[7:0] �¦�¤)½1•�E�t�¦�r,º LSB�¸	ø?÷ 1•�E (14)�> 

MOD2 10 77 
7:4 MOD_TYPE 

B9�l2±
Á�Æ 

�y 0�Æ2-FSK 

�y 1�Æ4-FSK 

�y 2�Æ2-GFSK BT=1 

�y 3�Æ4-GFSK BT=1 

�y 5�ÆASK/OOK 

�y 7�Æ�`B9�l  

�y 10�Æ2-GFSK BT=0.5 

�y 11�Æ4-GFSK BT=0.5 

3:0 DATARATE_E �¦�¤)½1•�E,º�=�¦�r �´	ø?÷ 1•�E(14) �µ�> 

MOD1 11 03 

7 PA_INTERP_EN 
1�Æ
e+^PA �Õ)½���r�ž �´	ø?÷1b 5.6.1 8¸“PA Gƒ

5¤”�µ�>  

6 MOD_INTERP_EN 
1�Æ
e+^ GFSK �F�˜,ºNÇ)½���r�ž �´	ø?÷ 1b 5.4.1.1 8¸

“Q��å�F�˜”�µ �>  

5:4 CONST_MAP 
F?�� 4-�´G �µFSK �L 2-�´G �µFSK B9�l,º�U�Ý
4�´ 	ø?÷
>ž 41. 2-�´ G�µFSK �U�Ý�V�:
Â >ž 42. 4-�´G �µ FSK �U�Ý

�V�:�µ�>  

3:0 FDEV_E NÇ)½�…011•�E,º�=�¦�r�´	ø?÷1•�E(10) �µ�> 

MOD0 12 93 7:0 FDEV_M NÇ)½�…011•�E,º�t�¦�r�´	ø?÷1•�E(10) �µ�> 

CHFLT 13 23 

7:4 CHFLT_M 
�Û�l�žFPF‰%�#��ž,º�t�¦�r�´	ø?÷ >ž 44. FPF‰%�#��ž

�•�µ�>  

3:0 CHFLT_E 
�Û�l�žFPF‰%�#��ž,º�=�¦�r�´	ø?÷ >ž 44. FPF‰%�#��ž

�•�µ�>  

AFC2 14 C8 

7 AFC_FREEZE_ON_SYNC 1�Æ
e+^
B!›�•�ö#•�,,º�ñ5	 AFC �$!™�> 

6 AFC_ENABLED 1�Æ
e+^AFC �$!™�> 

5 AFC_MODE 

F?�� AFC  W�E�Æ 

0�ÆAFC)å
^�<�¨�ž�:L#
>  

1�ÆAFC)å
^1b�Â�`E¢�˜4ÝL#
>�>  

4:0 ��+•  - 

AFC1 15 18 7:0 AFC_FAST_PERIOD AFC �!FU�U,ºKµ�Ü�>  

AFC0 16 25 7:4 AFC_FAST_GAIN �!FU W�E�A,º AFC )å�Ô-� �´2 ' s log�µ�>  
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C0& 
f
v  U�AÚ �ƒ  �•!ë
C0&  B*�D 

AFC0 16 25 3:0 AFC_SLOW_GAIN �˜FU W�E�A,º AFC )å�Ô-� �´2 ' s log�µ�>  

RSSI_FLT 17 E3 

7:4 RSSI_FLT RSSI %�#��ž,º�Ô-��>  

3:2 CS_MODE 

E³#��Ü
b W�E �Æ 

�y 00b�ÆM•�7 CS 

�y 01b�Æ�­�? 6 dB �Þ�7L>�r,º�Þ�7 CS 

�y 10b�Æ�­�? 12dB �Þ�7L>�r,º�Þ�7 CS 

�y 11b�Æ�­�? 18dB �Þ�7L>�r,º�Þ�7 CS�>  

�´	ø?÷ 1b 5.5.8.2 8¸“E³#��Ü
b” �µ 

1:0 ��+•  - 

RSSI_TH 18 28 7:0 RSSI_TH 
�0�Ä 1 dB !›Kµ,º��
-�ö#•L>�r�>RSSI_TH 
%�µ+^�¢�E

RSSI_TH-146 E¢�˜�p�� dBm 	‹�ƒ>ž/p�> 

AGCCTRL4 1A 54 
7:4 LOW_THRESHOLD_0 AGC ,º�AL†L>�r 0 

3:0 LOW_THRESHOLD_1 AGC ,º�AL†L>�r 1 

AGCCTRL3 1B 10 7:0 LOW_THRESHOLD_SEL 
�AL†L>�rF?�� �´
^ AGCCTRL4 �c�Ð�• �µ�>"��`>¦��!›Kµ

,º�ƒ�ß.7�>  

AGCCTRL2 1C 22 

7:6 ��+•  - 

5 FREEZE_ON_SYNC 
e+^�<
^
B!›�,�ñ5	,º AGC 1Í#�  

4 ��+•  - 

3:0 MEAS_TIME AGC #•H��,L*  

AGCCTRL1 1D 59 
7:4 HIGH_THRESHOLD AGC ,º�@L†L>�r  

3:0 ��+•  - 

AGCCTRL0 1E 8C 

7 AGC_ENABLE 
0�Æ/·+^  

1�Æ�µ73 

6 ��+•  - 

5:0 HOLD_TIME AGC �Ô-�B9�ª
D,º���7�,L*�>  

ANT_SELECT_CONF 1F 45 

7 ��+•  - 

6:5 EQU_CTRL 

ISI #¾Lš
}>—�ž�Æ 

�y 00b�Æ
}>—/·+^ 

�y 01b�Æ	‹FP
}>— 

�y 10b�Æ
�FP
}>—�> 

�´	ø?÷ 1b 5.4.1.2 8¸“4 -�´G �µFSK ISI #¾Lš” �µ  

4 CS_BLANKING 
�¸�Ò CS Eô�fL>�r�¸�O�C
^ RX FIFO �c�¡�{�¦�¤�´	ø?÷

1b 5.5.9 8¸“CS #¾LÆ”�µ�> 

3 AS_ENABLE 1�Æ
e+^�_4õ�=�˜�´	ø?÷ 1b 5.5.10 8¸“�_4õ�=�˜” �µ�>  

2:0 AS_MEAS_TIME Aô5¤#•H��,L*�>  

CLOCKREC2 20 C0 

7:5 CLK_REC_P_GAIN_SLOW �,JÕ�˜FU�˜�C,º)å�Ô-��´log2�µ�>  

4 CLK_REC_ALGO_SEL 

F?��1\
-�Ð�,�˜�C1Í#��Æ  

�y 0�ÆDLL 

�y 1�ÆPLL. 

3:0 CLK_REC_I_GAIN_SLOW Aô5¤1\
-�Ð�,�˜�C,º0%�<�˜�Ô-��´�ûL† PLL  W�E�µ�>  

CLOCKREC1 21 58 

7:5 CLK_REC_P_GAIN_FAST �,JÕ�!FU�˜�C,º)å�Ô-��´log2�µ�>  

4 PSTFLT_LEN 

F?��
D5¤%�#��žKµ�Ü�Æ 

�y 0�Æ8�`1\
-  

�y 1�Æ16�`1\
-�>  

3:0 CLK_REC_I_GAIN_FAST Aô5¤1\
-�Ð�,�˜�C,º0%�<�!�Ô-��´�ûL† PLL  W�E�µ�>  
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C0& 
f
v  U�AÚ �ƒ  �•!ë
C0&  B*�D 

PCKTCTRL6 2B 80 
7:2 SYNC_LEN +^�Ä�¦�¤	;�c SYNC �•!ë,º�ƒ�¦�>  

1:0 PREAMBLE_LEN[9:8] �¦�¤	;�ƒ�2.7�¦�•‘01’ �L‘10’ ,º MSB�>  

PCKTCTRL5 2C 10 7:0 PREAMBLE_LEN[7:0] �¦�¤	;�ƒ�2.7�¦�•‘01’ �L‘10’ ,º LSB�>  

PCKTCTRL4 2D 00 

7 LEN_WID 

+^�ÄKµ�Ü�•!ë ,º�•8¸�¦�Æ  

�y 0�Æ1�•8¸  

�y 1�Æ2�•8¸�>  

6:4 ��+•  - 

3 ADDRESS_LEN 1�Æ	;�"�¦�¤	;�c,º ADDRESS �•!ë�> 

2:0 ��+•  - 

PCKTCTRL3 2E 20 

7:6 PCKT_FRMT 

�¦�¤	;�r�E�Æ  

�y 0�Æ�0�b  

�y 1�Æ802.15.4g 

�y 2�ÆUART OTA 

�y 3�Æ�> 

�´	ø?÷ 1b 7 8¸“�¦�¤	;�:*<0A�Å�K��”�µ  

5:4 RX_MODE 

RX  W�E�Æ 

�y 0�Æ!™�n W�E 

�y 1�Æ-*FPFIFO 

�y 2�Æ-*FPGPIO 

3 FSK4_SYM_SWAP F?�� 4�´ G�µFSK ,º1\
-�V�:�>  

2 BYTE_SWAP F?�� MSB �D LSB �•L*,º�VEÉN°�Å�> 

1:0 PREAMBLE_SEL F?���ƒ�2.7 W�E�>  

PCKTCTRL2 2F 00 

7:6 ��+•  - 

5 FCS_TYPE_4G !š�p 802.15.4g �¦�¤	;,º�j�½�,�•!ë�c,º FCS 2±
Á�> 

4 FEC_TYPE_4G/STOP_BIT 

�y �¸�Ò 802.15.4  W�E
e+^�¸�O!š�p 802.15.4g �¦�¤
	;,º�j�½�,�•!ë�c,º FCS 2±
Á�>F?�� 802.15.4g
�¦�¤	;,º FEC 2±
Á�Æ 

�Å 0�ÆNRNSC 

�Å 1�ÆRSC. 

�y �¸�Ò UART �¦�¤	;
e+^ �¸ �O!š�p STOP_BIT ,º
�r�>  

3 INT_EN_4G/START_BIT 

�y �¸�Ò 802.15.4  W�E
e+^�¸1 �Æ
e+^ 802.15.4g �¦�¤
	;,º�Ú4ý�>  

�y �¸�Ò UART �¦�¤	;
e+^ �¸ �O!š�p START_BIT ,º
�r�>  

2 MBUS_3OF6_EN 1�Æ
e+^ 6 F?3 5L.7/@�.7�> 

1 MANCHESTER_EN 1�Æ
e+^�2�±�å(¯5L.7/ @�.7�> 

0 FIX_VAR_LEN 

	;Kµ�Ü W�E�Æ 

�y 0�Æ
0�Ð 

�y 1�Æ
%
��´ 
^
%
� W�E�A�¸ �ûN±Gƒ5¤PCKTCTRL3
�ú�Ž�ž,º LEN_WID �•!ë �µ  

PCKTCTRL1 30 2C 7:5 CRC_MODE 

CRC �•!ë�Æ  

�y 0�Æ�� CRC �•!ë  

�y 1�ÆCRC�µ+^�PN¯�E 0x07 

�y 2�ÆCRC�µ+^�PN¯�E 0x8005 

�y 3�ÆCRC�µ+^�PN¯�E 0x1021 

�y 4�ÆCRC�µ+^�PN¯�E 0x864CBF 

�y 5�ÆCRC�µ+^�PN¯�E  
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PCKTCTRL1 30 2C 

4 WHIT_EN 1�Æ
e+^,³	L W�E�>  

3:2 TXSOURCE 

Tx $Æ�¦�¤�Æ 

�y 0�Æ!™�n W�E 

�y 1�Æ-*FPFIFO 

�y 2�Æ-*FPGPIO 

�y 3�ÆPN9 

1 SECOND_SYNC_SEL 


^ TX  W�E�A�Æ 

�y 0�ÆF?���q
B!›�•  

�y 1�ÆF?��E»
B!›�•�>  


^ RX  W�E�A�¸�¸�Ò�p 1�¸
e+^
�H�
B!›�•�ö#• W�E�>  

0 FEC_EN 1�Æ
e+^TX �,,º FEC 5L.7�L RX �,,º Viterbi @�.7�> 

PCKTLEN1 31 00 7:0 PCKTLEN1 �¦�¤	;Kµ�Ü,º MSB�´ ���•8¸�p	‹�ƒ�µ�>  

PCKTLEN0 32 14 7:0 PCKTLEN0 �¦�¤	;Kµ�Ü,º LSB�´���•8¸�p	‹�ƒ �µ�>  

SYNC3 33 88 7:0 SYNC3 
B!›�•�•8¸ 3�>  

SYNC2 34 88 7:0 SYNC2 
B!›�•�•8¸ 2�>  

SYNC1 35 88 7:0 SYNC1 
B!›�•�•8¸ 1�>  

SYNC0 36 88 7:0 SYNC0 
B!›�•�•8¸ 0�>  

QI 37 01 

7:5 SQI_TH SQI L>�r�>  

4:1 PQI_TH PQI L>�r�>  

0 SQI_EN 1�Æ
e+^SQI �ö���> 

PCKT_PSTMBL  38 00 7:0 PCKT_PSTMBL Aô5¤�¦�¤	;
D�2.7Kµ�Ü�>  

PROTOCOL2 39 40 

7 CS_TIMEOUT_MASK 1�Æ
e+^�ù�µC»�,/·+^,º CS �r�>  

6 SQI_TIMEOUT_MASK 1�Æ
e+^�ù�µC»�,/·+^,º SQI �r�> 

5 PQI_TIMEOUT_MASK 1�Æ
e+^�ù�µC»�,/·+^,º PQI �r�> 

4:3 TX_SEQ_NUM_RELOAD M6?·�µ+^-.�©�=��5�A×�C�ƒA×�¦�,�<�µ+^,º TX �Å�M
-�>  

2 
FIFO_GPIO_OUT_MUX_S 

EL 
0�ÆF?�� TX FIFO ,º���„�(0° /�ÛF��ž%��Ý�l�> 

1�ÆF?�� RX FIFO ,º���„�(0° /�ÛF��ž%��Ý�l�>  

1:0 LDC_TIMER_MULT 

Aô5¤LDC �Ð�,�ž�Ž�¦ �Æ 

�y 00b: x1 

�y 01b: x2 

�y 10b: x4 
�y 11b: x8. 

PROTOCOL1 3A 00 

7 LDC_MODE 1�Æ
e+^�„	–0°"
 W�E�>  

6 LDC_RELOAD_ON_SYNC 1�Æ
e+^ LDC �Ð�,�žH��æ�ÖE³ W�E�> 

5 PIGGYBACKING 1�Æ
e+^�„�\�>  

4 FAST_CS_TERM_EN 1�Æ
e+^ RX -�
b�Ð�,�ž�>  

3 SEED_RELOAD 
1�Æ
e+^�µ+^
^ BU_COUNTER_SEED �c�Ï�›,º�rH��æ

�ÖE³
�:sLÅ�p
�+U�ž0��†�>  

2 CSMA_ON 1�Æ
e+^ CSMA FPF‰AõL$ W�E�> 

1 CSMA_PERS_ON 1�Æ
e+^ CSMA �75# W�E�´��
�:s
ž�U �µ�>  
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PROTOCOL1 3A 00 0 AUTO_PCKT_FLT 1�Æ
e+^8 �Þ�¦�¤	;Eý%��Ý�l�>  

PROTOCOL0 3B 08 

7:4 NMAX_RETX �6�]H��V!W�¦ �´0 - 15�µ�´ 0�Æ�C�•>‚H��V �µ �>  

3 NACK_TX 1�Æ�VEÉ�¦�¤	;,º�•!ë NO_ACK=1�> 

2 AUTO_ACK 1�Æ
e+^�¦�¤	;�l�fB-"x�,,º8 �Þ.¤AÚ�>  

1 PERS_RX 1�Æ
e+^�75# RX  W�E�> 

0 ��+•  - 

FIFO_CONFIG3 3C 30 
7 ��+•  - 

6:0 RX_AFTHR Aô5¤RX FIFO �ÛF��ž%�L>�r�>  

FIFO_CONFIG2 3D 30 
7 ��+•  - 

6:0 RX_AETHR Aô5¤RX FIFO ���„�(0°L>�r�>  

FIFO_CONFIG1 3E 30 
7 ��+•  - 

6:0 TX_AFTHR Aô5¤TX FIFO �ÛF��ž%�L>�r�>  

FIFO_CONFIG0 3F 30 
7 ��+•  - 

6:0 TX_AETHR Aô5¤TX FIFO ���„�(0°L>�r�>  

PCKT_FLT_OPTION 
S 40 40 

7 ��+•  - 

6 RX_TIMEOUT_AND_OR_ 
SEL 

�Ê+^�f CS/SQI/PQI �r,ºFqEÇ�9�J�3�¦�Æ1 �ÆOR, 0�Æ
AND�>  

5 ��+•  - 

4 SOURCE_ADDR_FLT 
1�Æ�¸�Ò$Æ�•!ë�D RX_SOURCE_ADDR �ú�Ž�ž	oGƒ �¸�O

�Û�l RX �¦�¤	; 

3 
DEST_VS_BROADCAST_ 

ADDR 
1�Æ�¸�Ò$Æ�•!ë�D BROADCAST_ADDR �ú�Ž�ž	oGƒ �¸�O

�Û�l RX �¦�¤	;�>  

2 
DEST_VS_MULTICAST_A 

DDR 
1�Æ�¸�Ò-$,º
f
v�D MULTICAST_ADDR �ú�Ž�ž	oGƒ�¸

�O�Û�l RX �¦�¤	;�>  

1 
DEST_VS_SOURCE_ADD 

R 
1�Æ�¸�Ò-$,º
f
v�D RX_SOURCE_ADDR �ú�Ž�ž	oGƒ�¸

�O�Û�l RX �¦�¤	;�>  

0 CRC_FLT 1�Æ�¸�Ò CRC ���~�¸�O�X�9�¦�¤	;�> 

PCKT_FLT_GOALS4  41 00 7:0 RX_SOURCE_MASK +^�Ä$Æ
f
vEý%�,º�…;s�ú�Ž�ž�>  

PCKT_FLT_GOALS3  42 00 7:0 RX_SOURCE_ADDR/ 
DUAL_SYNC3 

�¸�Ò
�H�
B!› W�E
e+^�Æ
�H�
B!›�•�•8¸ 3�¸
\�O RX �¦
�¤	;$Æ�L TX �¦�¤	;-$,º�•!ë�>  

PCKT_FLT_GOALS2  43 00 7:0 
BROADCAST_ADDR/ 

DUAL_SYNC2 
�¸�Ò
�H�
B!› W�E
e+^�Æ
�H�
B!›�•�•8¸ 2�¸�µ�ã
f
v�>  

PCKT_FLT_GOALS1  44 00 7:0 MULTICAST_ADDR/ 
DUAL_SYNC1 

�¸�Ò
�H�
B!› W�E
e+^�Æ
�H�
B!›�•�•8¸ 1�¸�P�ã
f
v�>  

PCKT_FLT_GOALS0  45 00 7:0 
TX_SOURCE_ADDR/ 

DUAL_SYNC0 
�¸�Ò
�H�
B!› W�E
e+^�Æ
�H�
B!›�•�•8¸ 0�¸Tx �¦�¤	;

$Æ�LRX �¦�¤	;-$,º�•!ë�>  

TIMERS5 46 01 7:0 RX_TIMER_CNTR +^�Ä RX �Ð�,�ž,ºA×�¦�ž�>  

TIMERS4 47 00 7:0 RX_TIMER_PRESC +^�Ä RX �Ð�,�ž,ºNº�<NÇ�ž�>  

TIMERS3 48 01 7:0 LDC_TIMER_PRESC +^�Ä�ZGÈ�Ð�,�ž,ºNº�<NÇ�ž�>  

TIMERS2 49 00 7:0 LDC_TIMER_CNTR +^�Ä�ZGÈ�Ð�,�ž,ºA×�¦�ž�>  

TIMERS1 4A 01 7:0 LDC_RELOAD_PRSC +^�ÄH��æ�ÖE³�ZGÈ�Ð�,�ž���’,ºNº�<NÇ�ž�r�>  

TIMERS0 4B 00 7:0 LDC_RELOAD_CNTR +^�ÄH��æ�ÖE³�ZGÈ�Ð�,�ž���’,ºA×�¦�ž�r�>  
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CSMA_CONF3 4C 4C 7:0 BU_CNTR_SEED[14:8] +^�Ä�Ê+^ CSMA 1Í#�,ºLÅ�p
�+U�ž0��†,º MSB G��<�>  

CSMA_CONF2 4D 00 7:0 BU_CNTR_SEED[7:0] +^�Ä�Ê+^ CSMA 1Í#�,ºLÅ�p
�+U�ž0��†,º LSB G��<�> 

CSMA_CONF1 4E 04 
7:2 BU_PRSC +^�Ä
�:s	‹�ƒ BU ,ºNº�<NÇ�ž�r�>  

1:0 CCA_PERIOD Tcca �Ð�,�ž,º�Ž�¦�>  

CSMA_CONF0 4F 00 

7:4 CCA_LEN �•>‚-�
b���’,º!W�¦�>  

3 ��+•  - 

2:0 NBACKOFF_MAX �6�]
�:s
ž�U�¦�>  

IRQ_MASK3 50 00 7:0 INT_MASK[31:24] 
e+^�vGƒ5¤,º IRQ GPIO �@,º�c�ã�=�
D%+g�>  

IRQ_MASK2 51 00 7:0 INT_MASK[23:16] 
e+^�vGƒ5¤,º IRQ GPIO �@,º�c�ã�=�
D%+g�>  

IRQ_MASK1 52 00 7:0 INT_MASK[15:8] 
e+^�vGƒ5¤,º IRQ GPIO �@,º�c�ã�=�
D%+g�>  

IRQ_MASK0 53 00 7:0 INT_MASK[7:0] 
e+^�vGƒ5¤,º IRQ GPIO �@,º�c�ã�=�
D%+g�>  

FAST_RX_TIMER 54 28 7:0 RSSI_SETTLING_LIMIT -�
b�Ð�,�žGƒ5¤�>  

PA_POWER8 5A 01 
7 ��+•  - 

6:0 PA_LEVEL8 1b 8 �`�,LÏ,ºEÉ�0�Õ)½"j�©�>  

PA_POWER7 5B 0C 
7 ��+•  - 

6:0 PA_LEVEL_7 1b 7 �`�,LÏ,ºEÉ�0�Õ)½"j�©�>  

PA_POWER6 5C 18 
7 ��+•  - 

6:0 PA_LEVEL_6 1b 6 �`�,LÏ,ºEÉ�0�Õ)½"j�©�>  

PA_POWER5 5D 24 
7 ��+•  - 

6:0 PA_LEVEL_5 1b 5 �`�,LÏ,ºEÉ�0�Õ)½"j�©�>  

PA_POWER4 5E 30 
7 ��+•  - 

6:0 PA_LEVEL_4 1b 4 �`�,LÏ,ºEÉ�0�Õ)½"j�©�>  

PA_POWER3 5F 48 
7 ��+•  - 

6:0 PA_LEVEL_3 1b 3 �`�,LÏ,ºEÉ�0�Õ)½"j�©�>  

PA_POWER2 60 60 
7 ��+•  - 

6:0 PA_LEVEL_2 1b 2 �`�,LÏ,ºEÉ�0�Õ)½"j�©�>  

PA_POWER1 61 00 
7 ��+•  - 

6:0 PA_LEVEL_1 1b 1 �`�,LÏ,ºEÉ�0�Õ)½"j�©�>  

PA_POWER0 62 47 

7 DIG_SMOOTH_EN 
1�Æ
e+^+U�F�’�p FIR EÉ�›,º�»G���
- TX_DATA�>�‰

FIR_EN=1 �,M6?·�>  

6 PA_MAXDBM 
1�ÆGƒ5¤PA ��
�F7�6�]EÉ�0�Õ)½�>!š�ƒAô�p 1 �,�¸�Õ)½

�Ò	}/·+^�>  

5 PA_RAMP_EN 1�Æ
e+^�Õ)½�Ò	}�>  

4:3 PA_RAMP_STEP_LEN Aô5¤!›Kµ�ó�Ü�´	‹�ƒ�Æ�ƒ
ž�U,º 1/8�µ�>  

2:0 PA_LEVEL_MAX_IDX �Õ)½�Ò	}�L�vF?EÉ�0�Õ)½�=�=,º�64þ"j�©�>  

PA_CONFIG1 63 03 

7:4 ��+•  - 

3:2 FIR_CFG 

FIR Gƒ5¤�Æ 

�y 00b�Æ%�#� 

�y 01b�Æ�Ò	}  

�y 10b�Æ�=�˜�´	ø?÷ 1b 5.4.2.1 8¸“ OOK �©%�”�µ  

1 FIR_EN 1�Æ
e+^FIR�´	ø?÷ 1b 5.4.2.1 8¸“ OOK �©%�”�µ  

0 ��+•  - 
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PA_CONFIG0 64 8A 

7:4 PA_DEGEN_TRIM 

11xx ® ��.7L>�r �Æ485 

10xx ® ��.7L>�r �Æ465 

01xx ® ��.7L>�r �Æ439 

00xx ® ��.7L>�r �Æ418 

xx11 ® Jé�ƒ+k	Á �Æ0.55 V 

xx10 ® Jé�ƒ+k	Á �Æ0.50 V 

xx01 ® Jé�ƒ+k	Á�Æ0.45 V 

xx00 ® Jé�ƒ+k	Á�Æ0.40 V. 

3 PA_DEGEN_ON 

e+^“ F6	L”  W�E�¸�K�›Nº�g-U�¸���µ�Õ)½�Ý�l�(4õ4õ

�]	L�>  

2 SAFE_ASK_CAL 
^ TX ���’�UL*�¸
e+^�¬
e�Þ�¦�• ASK �W�ü�ž�>  

1:0 PA_FC 

PA CS�”�J%�#��ž�\�ó�Æ  

�y 00b�Æ12.5 kHz�´�¦�¤)½ 16.2 kbps�µ 

�y 01b�Æ25 kHz�´�¦�¤)½ 32 kbps�µ  

�y 10b�Æ50 kHz�´�¦�¤)½ 62.5 kbps�µ 

�y 11b�Æ100 kHz�´�¦�¤)½ 125 kbps�µ�¸�´	ø?÷1b
5.4.2.1 8¸“OOK �©%�”�µ�> 

SYNTH_CONFIG2 65 D0 

7:3 ��+•  - 

2 PLL_PFD_SPLIT_EN 

e+^�Ô�Ö DN +k#w7?�è�¸���oF� CP/PFD 4õ�]	L�´	ø?÷

>ž 37.+k9­#+�•�µ�>  

1:0 ��+•  - 

VCO_CONFIG 68 03 

7:6 ��+•  - 

5 VCO_CALAMP_EXT_SEL 
�����:��D)EýVCO �{�Ü�W�ü �´�LG��{�Ü�•�p�l�6
e

VCO�µ�>  

4 
VCO_CALFREQ_EXT_SE 

L 
�����:��D)EýVCO NÇ)½�W�ü�´�LG��{�Ü�•�p�l�6
e

VCO�µ�>  

3:0 ��+•  - 

VCO_CALIBR_IN2  69 88 7:0 ��+•  - 

VCO_CALIBR_IN1  6A 40 7:0 ��+•  - 

VCO_CALIBR_IN0  6B 40 7:0 ��+•  - 

XO_RCO_CONF1 6C 45 

7:5 ��+•  - 

4 PD_CLKDIV 
1�Æ/·+^�¦�•�,JÕ�´
Â SMPS ,º	ø69�,JÕ�µ
Â IF-ADC �,

JÕ,º�<NÇ�ž�>  

3:0 ��+•  - 

XO_RCO_CONF0 6D 30 

7 EXT_REF 
�y 0�Æ	ø69��
-�›8 XO +kD% 

�y 1�Æ	ø69��
-�›8 XIN �K7P�> 

6:4 GM_CONF 
e�Þ�, �¸Aô5¤ XO ,ºP§�Þ0A�Å gm�> 

3 REFDIV 1�Æ
e+^	ø69�,JÕ�<NÇ�ž�>  

2 ��+•  - 

1 EXT_RCO_OSC 1�Æ34.7 kHz��
-�ûN±+g�1�E GPIO ���Ñ�>  

0 RCO_CALIBRATION 1�Æ�µ738 �Þ RCO �W�ü�> 
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RCO_CALIBR_CONF 
3 6E 70 

7:4 RWT_IN RCO ,º RWT �•�r�>  

3:0 RFB_IN[4:1] RCO ,º RFB �•�r,º MSB G��<�> 

RCO_CALIBR_CONF 
2 

6F 4D 
7 RFB_IN[0] RCO ,º RFB �•�r,º LSB G��<�>  

6:0 ��+•  - 

PM_CONF4 75 17 

7:6 ��+•  - 

5 EXT_SMPS 1�Æ/·+^�»G� SMPS�>  

4:0 ��+•  - 

PM_CONF3 76 20 

7 KRM_EN 

�y 0 �Æ
 e + ^ 
 � � < N Ç � ž �ŚMPS , º � = � ˜ N Ç ) ½ � p
FSW=Fdig/4�µ  

�y 1 �Æ
 e + ^ F U ) ½ � C N Ç � ž �´SMPS , º � = � ˜ N Ç ) ½ � p
FSW=KRM*Fdig/�´2^15�µ�µ�>  

6:0 KRM[14:8] 
Aô5¤FU)½�CNÇ�ž,º�<NÇ�ž"
�´MSB�µ�´U�AÚ �Æ

Fsw=Fdig/4) 

PM_CONF2 77 00 7:0 KRM[7:0] 
Aô5¤FU)½�CNÇ�ž,º�<NÇ�ž"
�´LSB �µ�´U�AÚ �Æ

Fsw=Fdig/4) 

PM_CONF1 78 39 

7 ��+•  - 

6 BATTERY_LVL_EN 1�Æ
e+^+k"–+kH��ö#•+kD%�> 

5:4 SET_BLD_TH 

Aô5¤BLD L>�r �Æ 

�y 00b�Æ2.7 V 

�y 01b�Æ2.5 V 

�y 10b�Æ2.3 V 

�y 11b�Æ2.1 V. 

3 SMPS_LVL_MODE 

�y 0�Æ
^ RX 
Â TX (ì�7�A�¸ SMPS EÉ�0+k�©
��é�Ä

^ PM_CONFIG0 �ú�Ž�ž �´ SET_SMPS_LEVEL �•
!ë�µ�c�Ï�›,º�r�>  

�y 1 �Æ�û 
 ^ TX ( ì � 7 �A � ¸ SMPS EÉ�0+k �©
 � � é �Ä
PM_CONFIG �ú�Ž�ž�c,º�r�¸
^ RX (ì�7�A�¸�O
0
�Ð�p 1.4 V 

2 BYPASS_LDO Aô�p 0�´U�AÚ�r�µ 

1:0 ��+•  - 

PM_CONF0 79 42 

7 ��+•  - 

6:4 SET_SMPS_LVL 

SMPS EÉ�0+k	Á�Æ 

�y 000b�Æ�`�µ+^  

�y 001b�Æ1.2 V 

�y 010b�Æ1.3 V 

�y 011b�Æ1.4 V 

�y 100b�Æ1.5 V 

�y 101b�Æ1.6 V 

�y 110b�Æ1.7 V 

�y 111b�Æ1.8 V 

3:1 ��+•  - 

0 SLEEP_MODE_SEL 
�y 0�Æ�C��+• FIFO ,º-—-V W�E�´ SLEEP A�µ  

�y 1�Æ��+• FIFO ,º-—-V W�E�´SLEEP B�µ�>  

MC_STATE1 8D 52 

7:5 ��+•  - 

4 RCO_CAL_OK RCO �W�ü�F�Õ4þ!˜�>  

3 ANT_SEL �‰�ƒF?��,º�_4õ�>  

2 TX_FIFO_FULL 1�ÆTX FIFO�(%��> 
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MC_STATE1 8D 52 
1 RX_FIFO_EMPTY 1�ÆRX FIFO�p0°�> 

0 ERROR_LOCK 1�ÆRCO�W�ü�žKOB%�> 

MC_STATE0 8E 07 
7:1 STATE �‰�ƒ(ì�7�>  

0 XO_ON 1�ÆXO���’�c�>  

TX_FIFO_STATUS 8F 00 7:0 NELEM_TXFIFO TX FIFO �c,º�y3V�¦�>  

RX_FIFO_STATUS 90 00 7:0 NELEM_RXFIFO RX FIFO �c,º�y3V�¦�>  

RCO_CALIBR_OUT4  94 70 
7:4 RWT_OUT �»G� RCO �W�ü�ž�c,º RWT �•�>  

3:0 RFB_OUT[4:1] �»G� RCO �W�ü�ž�c,º RFB �•�´MSB �µ �>  

RCO_CALIBR_OUT3  95 00 
7 RFB_OUT[0] �»G� RCO �W�ü�ž�c,º RF �•�´LSB �µ�>  

6:0 ��+•  - 

VCO_CALIBR_OUT1  99 00 

7:4 ��+•  - 

3:0 VCO_CAL_AMP_OUT 
VCO �{�Ü�W�üEÉ�0�•�´ +g#•$_5L.7
^�»G�E¢�˜,º�ÂF��l

5L.7�µ�>  

VCO_CALIBROUT0  9A 00 

7 ��+•  - 

6:0 VCO_CAL_FREQ_OUT 
VCO Cbank NÇ)½�W�üEÉ�0�•�´+g#•$_5L.7
^�»G�E¢�˜,º

�ÂF��l5L.7�µ�>  

TX_PCKT_INFO 9C 00 

7:6 ��+•  - 

5:4 TX_SEQ_NUM �‰�ƒ TX �¦�¤	;�Å�M
-�>  

3:0 N_RETX �6
D�6�` TX �¦�¤	;,ºH��V!W�¦�>  

RX_PCKT_INFO 9D 00 

7:3 ��+•  - 

2 NACK_RX �v�Û�l�¦�¤	;,º NACK �•!ë�> 

1:0 RX_SEQ_NUM �v�Û�l�¦�¤	;,º�Å�M
-�>  

AFC_CORR 9E 00 7:0 AFC_CORR AFC �$!™�r�>  

LINK_QUALIF2  9F 00 7:0 PQI �v�Û�l�¦�¤	;,º PQI �r�>  

LINK_QUALIF1  A0 00 
7 CS E³#��Ü
b�=/p�>  

6:0 SQI �v�Û�l�¦�¤	;,º SQI �r�>  

RSSI_LEVEL A2 00 7:0 RSSI_LEVEL �v�Û�l�¦�¤	;,º
B!›�•�ö#•5	�•�,�‹9í,º RSSI +k�©�> 

RX_PCKT_LEN1 A4 00 7:0 RX_PCKT_LEN[14:8] �v�Û�l�¦�¤	;Kµ�Ü,º MSB �r�>  

RX_PCKT_LEN0 A5 00 7:0 RX_PCKT_LEN[7:0] �v�Û�l�¦�¤	;Kµ�Ü,º LSB �r�>  

CRC_FIELD3 A6 00 7:0 CRC_FIELD3 �v�Û�l�¦�¤	;,º CRC �•!ë 3�>  

CRC_FIELD2 A7 00 7:0 CRC_FIELD2 �v�Û�l�¦�¤	;,º CRC �•!ë 2�>  

CRC_FIELD1 A8 00 7:0 CRC_FIELD1 �v�Û�l�¦�¤	;,º CRC �•!ë 1�>  

CRC_FIELD0 A9 00 7:0 CRC_FIELD0 �v�Û�l�¦�¤	;,º CRC �•!ë 0�>  

RX_ADDRE_FIELD1 AA 00 7:0 RX_ADDRE_FIELD1 �v�Û�l�¦�¤	;,º$Æ
f
v�•!ë�>  

RX_ADDRE_FIELD0 AB 00 7:0 RX_ADDRE_FIELD0 �v�Û�l�¦�¤	;,º-$,º
f
v�•!ë�>  

RSSI_LEVEL_RUN EF 00 7:0 RSSI_LEVEL_RUN �e�7F�5#�!FU SPI B1
�,º�v�Û�l�¦�¤	;,º RSSI +k�©�> 

DEVICE_INFO1 F0 03 7:0 PARTNUM S2-LP �Ý
÷5L
-  

DEVICE_INFO0 F1 C1 7:0 VERSION S2-LP (~�b
- 

IRQ_STATUS3 FA 00 7:0 INT_LEVEL[31:24] �c�ã(ì�7�ú�Ž�ž 3 

IRQ_STATUS2 FB 09 7:0 INT_LEVEL[23:16] �c�ã(ì�7�ú�Ž�ž 2 
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IRQ_STATUS1 FC 05 7:0 INT_LEVEL[15:8] �c�ã(ì�7�ú�Ž�ž 1 

IRQ_STATUS0 FD 00 7:0 INT_LEVEL[7:0] �c�ã(ì�7�ú�Ž�ž 0 
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11 �7>û���¥  

�p%�Cé)å�¹?·"x �¸�E#�	€�2�‰�pF��Ñ�ž�,���Ñ�¼�C
B1•4Ý,º ECOPACK �7>û�¸ �­�‰
��é�Ä�¹�",º)å��
>?ú1•
4Ý�>ECOPACK ?ú99�=1•4Ý�Ð�•
Â�Ý
÷(ì�7
%
^ www.st.com 5‡1�9í�Í�>ECOPACK �e�E#�	€�2�‰,º�|�=�> 

11.1 QFN24L�´ 4x4 mm �µ�7>û���¥  


4 30. QFN24L�´ 4x4 mm �µ �7>û�L�˜  
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>ž 64. QFN24L�´ 4x4 mm �µ�7>û�p�æ�¦�¤  

�p�.  
mm 

�6�E�r  �®
Á�r  �6�]�r  

A 0.95 1.00 1.05 

A1  0.02 0.05 

A2  0.65 1.00 

A3  0.20  

b 0.18 0.25 0.30 

D 3.85 4.00 4.15 

D2 2.60 2.70 2.80 

E 3.85 4.00 4.15 

E2 2.60 2.70 2.80 

e  0.50  

L 0.35 0.40 0.45 

ddd   0.08 

11.2 PCB '@-� W�E 
�p�¼AôA×
>F8,º'@-� W�E�¸M6?·�/�7>û
Â"��µ�p�.F�>‚�ï�$�<�Æ�>�ï�$�<�ÆM6?·69<‡�y�,�ï�$�=PCB �ï�$
Â
+^�Ä�t5¤�y�,,ºAô�=,º2ô�Ü�> 

.¤�Ð'@-��p�.�,�¸�<69<‡�?�`�C
B,º�6�E�r�Æ 

�y �6�E'@Cô�¡@� = JTmin = 0.1 mm 

�y �6�ED�G��¡@� = JHmin = 0.05 mm 

�y �6�E�ÝM˜�¡@� = JSmin = 0 mm 

PCB '#'@-��Ê8)�G�D?.(}1%�p�.	oGƒ�>Lq'@�x�6
��Ê"
'@-��p�.�] 120 - 150 �ä2©�¸���õ
^K�-��DLq'@�x�•L*
+•�0 75 �ä2©L*LÏ�>  
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4 31. QFN24 4x4x1 L*D� 0.5 mm PCB '@-� W�E 

 

>ž 65. ?.Mh'@-��p�.  

D2 (mm) E2 (mm) 

2.70 2.70 

11.3 QFN �0Aä�(4õ	ø�¦  
$_�Ü�(4õ�e
�#w'@�Û�c�6H�?·,º�Ý�l	ø�¦�¸�ûN±�/�¬F�>‚�äB9�¸���01�
%M–,º��8°�>QFN �0Aä,º��Jû�¿>û'@
�Û�(4õ�¸�A>ž
Â�A
4�v/p�> 


4 32. QFN �0Aä'@�Û�(4õ 
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>ž 66. $_�Ü�(4õ  

�(4õ  �Ò	} -�&�r  �Ò	} -#®#�-�&�r  

Nº'#$_�Ü�å�Ü  T �� 70°C �f 150°C�¸0.8°C/s �f
1.0°C/s 

T �� 70°C �f 150°C�¸1°C/s �f 3°C/s 

#®#�/P±+•�´B-	ø69'@7Å�Ñ�Ê�|�0Aä�µ 
�C�©#� �L$_�Ü�Æ150°C�f 200°C�¸ 40

�f 80s 
#®#��� 150°C �f 200°C�¸40 �f 100s 

Nº'#$_�Ü�å�Ü  $_�Ü�Æ200°C�f 225°C�¸1°C/s �f
3°C/s 

$_�Ü�Æ200°C�f 225°C�¸1°C/s �f
3°C/s 

�&�r$_�Ü  235°C 8) 245°C 

Q��Ä 220°C ,º�75#�,L*  45 �f 75s 

�í	ª$_�Ü�å�Ü  -1°C 8)-5°C 

�� 50 �f 220°C ,º�,L* 150 �f 230s 
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12 AØCc���¥ 

>ž 67. AØCc���¥ 

AØCc��.7 �7>û �7>û 

S2-LPQTR QFN24 4x4x1 	­�\
Â-�>û  

S2-LPCBQTR QFN24 4x4x1 	­�\
Â-�>û  
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(~�b	¼
(  

>ž 68. �½�™(~�b	¼
(  

���U  (~�b  
��*  

2016 �ª 11 �> 08 ��  1 �S��(~�b�>  

2017 �ª 1 �> 26 ��  2 �/�ª�`�½�™,º�GH��½�•�$AØ�>  

2018 �ª 3 �> 13 ��  3 

�*�æ�¼“(¯�] ”1�8¸�= 1b 1 8¸“ B*�D”�=1b 5.1 8¸“ +k$Æ1×*<” �=1b 5.3 8¸
“�:NÇ
>�F�ž” �=1b 5.3.1 8¸“�:NÇFPF‰NÇ)½Aô5¤”
Â 1b 7.2 8¸“STack �¦
�¤	;”�>  

�*�æ�¼
4 13. �¦�¤,³	L�ï�~�>  

�/�ª�`�½�™,º�GH��½�•�$AØ�>  

2018 �ª 5 �> 10 ��  4 
�*�æ�¼�7N«�c,º
4(}
Â
4�˜�>  

�*�æ�¼>ž 42. 4-�´G �µFSK �U�Ý�V�: �>  

2018 �ª 11 �> 06 ��  5 

�*�æ�¼
4 3. �0Aä�Ê+^
4�´�`�µ+^�‚�›�E SMPS�µ�= 
4 5. �K7P
4�¸ QFN24
�´4x4 mm �µ�7>û �>�*�æ�¼ 1b 4.4 8¸“�Õ6M ”�=1b 4.9 8¸“�:NÇ
��:�ž ”�=
1b 5.2 8¸“�@+k�C�ƒ ”�= 1b 10 8¸“�ú�Ž�ž�»�ï” �>  

�Ô�Ö�¼1b 11.3 8¸“QFN �0Aä�(4õ	ø�¦”�>  

�/�ª�`�½�™,º�GH��½�•�$AØ�>  

2019 �ª 6 �> 13 ��  6 �*�æ�¼>ž 40. B9�l�ï�~
Â >ž 62. GPIO �¦�•EÉ�›�Õ73�>  

2020 �ª 9 �> 18 ��  7 �Ô�Ö�¼�7N«�c,º“�e�7 KNX-RF” (¯�]�>  

2021 �ª 5 �> 6 ��  8 �*�æ�¼>ž 63. �ú�Ž�ž�»�ï �>  

2021 �ª 9 �> 8 ��  9 

�*�æ�¼1•�E(3)�¸
4 22. S2-LP CSMA Eý0A,º#w0A
4�=
4 25. FPF‰��.Â�,
^
M”�75# W�E�A,º CSMA�´�,L*4õ�µ��
�
4 26. FPF‰0°L(�,
^M”�75# W�E�A,º
CSMA�´�,L*4õ�µ�>  

�*�æ�¼
4 31. QFN24 4x4x1 L*D� 0.5 mm PCB '@-� W�E�>  

2022 �ª 6 �> 28 ��  10 

�*�æ�¼1b 4.1 8¸ “ 5��/�6�]NÓ�Ð�r ” �= 1b 4.8.2 8¸ “433 MHz �A,º&«�…
�Ü”�=1b 4.8.5 8¸“868 Mhz �A,ºLq�”�]73
Â&«�…�Ü” �=1b 4.8.6 8¸“868 
MHz �A,º&«�…�]” �=1b 4.8.8 8¸“ 915 MHz �A,º&«�…�Ü”�= 1b 5.5.1 8¸“8 
�ÞNÇ)½>›�µ” �=1b 5.5.8.1 8¸“RSS I”�=1b 6 8¸“���’ W�E”�= 1b 6.1 8¸
“�=���M>ž”�= 1b 7.8.2 8¸“�2�±�å(¯5L.7 ”�= 1b 7.9 8¸“CRC” �=1b 8.1
8¸“8 �Þ.¤AÚ” �=1b 8.2.1 8¸“ �„	–0°"
 W�E”�=1b 8.3 8¸“CSMA/CA �K
��”�= 1b 10 8¸“ �ú�Ž�ž�»�ï” �>  

�Ô�Ö�¼>ž60. IRQ 2±
Á S2-LP (ì�7�>  
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