
�X�X�X���J�Oæ_�O�F�P�O���D�P�N

�&���H�]�*�â���d�F���<���d���7� �?�̂ �)�m�+�Þ�Ý�ý�ñ�Ê�Ò

�Æ�á••xŠ�Þy �̂ÂNCP´�Þ�â�€�&���H�]�*�•�Û••’×�È�ÿ�Ù�·�ñ�Ì�¿�u�Æ�ÿ�â.±p˜�¿PÃ+£�Þ�Æ

�á•®/Á��§gl&�Ê�Ò�¾�ü�Ú�Ì�vNŒ‘è�½�û�æNô<��á�½<˜U‹�·�Í�ÿ�Þ=Z�Ê�Ù�õ�uC��Ày �̂À���d

�F���<���d�¿�Z���d���4�H�á%	Ÿ'�Û�Ê�ÙCŽ“‰•®/Á���ÇK '`�·�Ò�Ê�ñ�Ì�v

NCP´�á*Â<Ê�áy†yˆDê

%�’×•®/Á�¿���d�F���<���d�á•®/Á�Z���d���4�H�á%	Ÿ'�Û�Ê�ÙK '`�È�ÿ�Ò�Û�Ê�Ù�õ�u�Ð�ÿ

��g|iº�Û�Ê�Ù�Æ�áNCP´�Þ6ºP¬�¿,v���þ�Æ�Û�â�µ�ý�ñ�Î���v&*Cò�õž5<•MÉ’«�â•f�·�ñ�Ì

�¿�u6ºP¬�¿�µ�Ö�Ò5Y.¬�âNCP´�á=ýXw�K�m�)�Ú�½ns�ü�Î�Ê�ñ�Ì�v

��

ZðNCO‡�áŸ'/Áj�.˜�áy†yˆDê

���d�F���<���d�âNô<��áŸ'/Áj�.˜��C��Ày �̂À�&�N�m�9�Ê�ñ�Ì�v�ÇZðNC�á©��â�u�8�m�0�(�m

�9’×›<�áZðNCŸ'/Áj�.˜���Æ�ÿ�ñ�Ú•_�ý�Ç+µi«%��È�·�v



 
 
 
 
�•�»�Ÿ�×�Ó�å�º�c Cypress (�§�–�É�Þ�« ) 0����_6õ�M�•�_���@0°3U�I�€�Z�>�~�r�M���•�»�Ÿ�×�Ó
�å�º�_�c�
�� S���?�}���r�• �œ�î�²�º�A�@0°3U�I�€�Z�>�~�r�M�@�
�G�€�} �b �œ�î�²�º�A �b�Ž�•
�†�f�‚�K �Z �
 �‚0d�>�|�g�¤�Ñ�b�>���]�_�,�A)F�A�f�j�K�Z�r�8�~�r�M��  
 
 
�œ�î�²�º�A�b1*�m�‰�_�X�8�Z  
1. www.cypress.com/pcn�_�”�¡�­�«�K�Z�C�T�I�8��  
2. SEARCH PCNS �Ç�•�î�Ý�»�_�
�œ�î�²�º�A�^�]�b�Ÿ�î�á�î�»�†
°�Š�K�
�� Apply���†�¡

�Ü�µ�¡�K�Z�C�T�I�8��  
3. 0ñ�\�M�•�±�–�º�Ý (Title)�†�¡�Ü�µ�¡�K�Z�C�T�I�8��  
4. �� Affected Parts List���Ç�“�–�Ý�†6ä�8�Z�C�T�I�8��  

�\0ñ�Ç�“�–�Ý�_0°3U�I�€�Z�8�•�›'��š�f�_���†�H�<#Ý�C�T�I�8��  
 
0ò�K�8�>�e�8�œ�ƒ�O
›  
Cypress 0����>�|�g�Q�b�¯�Ü�×�î�©�Ù�å�b0ò(ý�_�X�A�r�K�Z�c�
�>3Æ�C�b� ���d�l�>�e�8�œ�ƒ
�O�C�T�I�8��  
 
�§�–�É�Þ�«�_�X�8�Z  
�§�–�É�Þ�«�c�
�a#ú�[�q�v8	�‚$×�^343U�x#Ø���µ�þ�
�«�Ð�î�º��7Á�
�¸#Õ�µ�þ�>�|�g�� $ª�µ�þ
0����¥�E�_�
�q
›'ƒ�b)��s3¸�s�©�«�¸�Ò  �¯�Ü�×�î�©�Ù�å�†�f�j�M�•�Ü�î�¹�•�å�¢  �•�å�Ã�½�î
�[�M���§�–�É�Þ�«�b�Ð�–�¡�ß�¥�å�º�ß�î�Û�î�x�
�”�¼�ß�¢ IC�
�á�–�Ö�Þ�«�>�|�g USB �Ë�î�«
�b�¥�¿�¡�¸�•�Å�¸�•  �¯�Ü�×�î�©�Ù�å�
9×�8�™8—�ö�\9×�ö+��†�f�j�M�•�Ó�Ô�Ü0����c�
�›'��µ�þ
�Ó�î�•�î�b�j$��ì0����b6ä$Î�\�©�‡�w���g
°�†�-�|�K�r�M���§�–�É�Þ�«�c�
�Ë�«�º�¡�Û�«�b�§
�Ï�î�º�\6ä$Î�Ü�¯�î�«�†�¢�ß�î�Â�Ý�_�f�j�M�•�G�\�[�
�|�}�@�‘�¶�w���†%Ú�o�K�r�W�S�C�‚�K
�80����•�¸�¦�Ü�†�T�•$×�^�«�Æ�î�»�[�w���ž
°�[�A�•�|�:�-�|�K�r�M��0ò(ý�c�§�–�É�Þ�« �b
�˜�™�È�§�–�º  (japan.cypress.com) �†�H0t�C�T�I�8��  
 



 
 
 
 
 

32 GaGQGVARM® Cortex®-M4F 
FM4 GlG2G=G{GAG•GVG{GŠGw 

 

 
Cypress Semiconductor Corporation   �‡��  198 Champion Court   �‡��   San Jose, CA 95134-1709   �‡    408-943-2600 
Document Number: 001-99416 Rev *C  Revised April 12, 2017 
 

 
 

S6E2G �©�Ü�î�¬  

S6E2G GEGxGŠGHFÿ�q�±180 MHz CPU, 1 MB GcGwGQGEGs, 192 KB SRAM, 20 �¶Fþ3û�™GhGxGcG5GwGy, 33 �¶FþGUGFGMGyGhGxGcG5GwGyFÚG�G�3 �¶Fþ

G0GXG{G>GhGxGcG5GwGyFÛG��S�BFåG�G�FM4 GUG^G2GGF÷FÒG�F¸#Ø��#ÝG8GŠGVGoGŠGEGuG•FÚG�G�GoGŠGMG0GeGxG?GŠGEGuG•�¥FáFû0¿0£FåG�FöFÔG�
FéF¹  
S6E2G GEGxGŠGHFÿF¸9×3ÿ��#.Fø�*GAGGGVG"�ÓG�G�)�G�3¸G��D�š#Ý3õ�¥FáFû0¿0£FåG�FïF¸9×7Ÿ'�32 GaGQGVGlG2G=G{GAG•GVG{GŠGwF÷FéF¹�•GEGxGŠGH

FÿARM Cortex-M4F GeG{GIGQGCG"�š3UFçF¸GcGwGQGEGsGoGpGxFÚG�G�SRAM FþG8G•GOGQGeGoGpGxFøFøG�FûF¸�Ø3¶�µ+�FøFçFöF¸GpGŠGM�D�šGMG2GlF¸
A/D GAG•G^GŠGMFÚG�G��›'�3û�™G2G•GMGcG5GŠGG (USB, CAN, UART, CSIO (SPI), I2C, LIN) FúFùFûG�G��S�BFåG�FöFÔG�Fé�� FãFþGUGŠGMGEGŠ
GVFû0°3UFåG�FöFÔG�0���FÿF¸FÂFM4 Family Peripheral Manual Main Part (002-04856)FÃFþTYPE5-M4 0���Fû�(8®FåG�G�FéF¹ 

 

 

�„  32 GaGQGVARM Cortex-M4F GAG0 
�í �q�±�·�8�Ø�<�X : 180 MHz 

�„  
Æ-¶GoGpGx 
�í GcGwGQGEGsGoGpGx: �q�± 1024 K G^G2GV 
�í SRAM GoGpGx:  

�¾ SRAM0: �q�± 128 KB 
�¾ SRAM1: 32 KB 
�¾ SRAM2: 32 KB 

�„  GNG2GzG=GVGoGpGxG0G=GIGG (DMA) GAG•GVG{GŠGw (8 GOGqG[Gy) 

�„  DSTC (Descriptor System data Transfer Controller)H� 
256 GOGqG[Gy 

�„  �¥4ŠG^GGG2G•GMGcG5GŠGG 

�„  USB G2G•GMGcG5GŠGG (�q�± 2 GOGqG[Gy): GiGGGVFÚG�G�GUG^G2GG 

�„  CAN G2G•GMGcG5GŠGG (�q�± 1 GOGqG[Gy)F Ş6E2GM FÚG�G�
S6E2GH GUG^G2GGFþG�Fû�<#Ý�•+� 

�„  GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGG (�q�± 10 GOGqG[Gy) 
�í UART (8�� �‡GEGxG0GyG2G•GMGcG5GŠGG) 

�í CSIO (SPI Fû�P�Â) 

�í LIN 
�í I2C 

�í I2S 

�„  GgGŠGGGMG2Gl (�q�± 16 �¶FþGOGqG[Gy) 

�„  �×#Ý I/O GkGŠGV 
�í �q�± 121 �•Fþ9×3ÿ�×#Ý I/O GkGŠGVH�144-pin package 
�í �q�± 153 �•Fþ9×3ÿ�×#Ý I/O GkGŠGVH�176-pin package 

�„  �¨�µ+�GMG2Gl (�q�± 2 GtGYGQGV) 

�„  GxG0GyGMG2GnG=G{GQG= (RTC) 

�„  A/D GAG•G^GŠGM (ADC) (�q�± 32 GOGqG[Gy) 

�„  GUGsG0GyGMG2Gl (32/16 GaGQGV GNG4G•G9G4G•GM) 

�„  G=G0GQGWG9G4G•GM (Quadrature Position/Revolution Counter - 
QPRC; �q�± 2 GOGqG[Gy) 

�„  �ì0£G9G4G•GM 

�„  �¥4Š�m3¸G��D�š  GtGYGQGV 

�„  G4G7GQGOGWGQG>GMG2Gl (2 GOGqG[Gy) 

�„  CRC (Cyclic Redundancy Check) G0G=GIGwGzGŠGM 

�„  SD G9 GŠ GW G2 G• GM Gc G5 GŠ GG FÿS6E2GM F Ş6E2GH FÚ G� G�
S6E2GK GUG^G2GGFþG�Fû�<#Ý�•+� 

�„  Ethernet-MAC FÿS6E2GMFŞ6E2GK FÚG�G�S6E2G2 GUG^G2GG
FþG�Fû�<#Ý�•+� 

�„  Smartcard G2G•GMGcG5GŠGG (�q�± 2 GOGqG[Gy) 

�„  5 '�8®FþG=G{GQG=GKGŠGG 

�„  6 '�8®FþGxGIGQGVGKGŠGG 

�„  G=G{GQG= %�0i�µ+�  (CSV: Clock Supervisor) 

�„  �*7Á�}�è���µ+�  (LVD: Low-Voltage Detection) 

�„  6 '�8®Fþ�*�˜2�7Á�ŠGpGŠGW 
�í GGGxGŠGe 
�í GMG2Gl 

�í RTC 
�í GGGVGQGe 
�í GUG1GŠGeGGGMG•G^G2RTC 
�í GUG1GŠGeGGGMG•G^G2GGGVGQGe 

�„  �Ø3¶G=G{GQG=�õ�F�µ+� 

�„  �/�•�ìG0GEGGGV�µ+� 

�„  GUG^GQG> 
�í GEGxG0GyG‰G}G2GrJTAG GUG^GQG>G‰GkGŠGV (SWJ-DP) 
�í G6G•GgGUGQGWG‰GVGzGŠGGG‰GlG=G{GIGy (ETM) (GUG^GQG>FÚG�G�

GVGzGŠGGG"���ÆFûFéG�)F¹ 

�í AHB GVGzGŠGGG‰GlG=G{GIGy (HTM) 

�„  41 GaGQGV GtGYGŠG=ID 

�„  G}G2GWGzG•GF7Á�}�P�Â: VCC = 2.7 VHZ5.5 V 
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GCG2GeGzGGFM4 MCU FþG6GAGEGGGTGn 

GCG2GeGzGGFÿF¸FÚ���]FþGUGDG2G•Fû4:�)FúMCU G"4E�¥FçF¸4E�¥FçFïGUG^G2GGG"GUGDG2G•Fû3¿3ÿF÷� �Ý$×Fû)�G�3¸G�FãFøFÜF÷FÝG�G�FÖF¸
www.cypress.com Fû1Ï�)FúGUGŠGMG"�V3UFçFöFÔG�FéF¹�è�WFûFM4 MCU Fû6õ4�FéG�2(�qG"�V3UFçG�FéF¹ 

 

�„  �+0[ : 0���GkGŠGVGcG7GxG8F0̧���G{GŠGWGlGQGe  

�„  0���GIGzG=GM: FM4 MCU 

�„  G0GeGxG?GŠGEGuG•G\GŠGV: GCG2GeGzGGFÿF¸�ö�•GzGgGyFÛG�9×�ØFúGz
GgGyG�F÷Fþ�]F»FúGVGbGQG=FþFM4 G0GeGxG?GŠGEGuG•G\GŠGVG"�f�jFç
FöFÔG�FéF¹FM4 GcG/GmGx
°6Û#ÝFþ�N�áG0GeGxG?GŠGEGuG•G\GŠGVG"�è
�WFû&gFçG�FéH� 

�† AN204468 - FM4 I2S USB MP3 Player Application 32-Bit 
Microcontroller FM4 Family: FãFþGeGxG?GŠGEGuG•G\GŠGVFÿF¸I²S 
USB MP3Player GKGcGVG4G5G0Fþ�M+á$×FúG0GŠG;GTG=GOGqF¸�›Gp
GFGsGŠGyFþ0ò(ýG��Q#Ý�‰�2FûFôFÔFö1��ÂFçG�FéF¹  

�† AN204471 - FM4 S6E2CC Series External Memory 
Programmer: FãFþG0GeGxG?GŠGEGuG•G\GŠGVFÿF¸S6E2CC GEGxGŠGH
Starter Kit �VF÷FQ̧uad SPI GcGwGQGEGsGoGpGxGeG{G>GwGmG•G>#ÝFþ
G8GcGwG2G•F÷GeG{G>GwGnFéG�FïG�FþMCU GtGYG^GŠGCGyGeG{G>
GwGlFþ�Q#Ý�‰�2FûFôFÔFö1��ÂFçG�FéF¹  

�† AN203277 - FM 32-Bit Microcontroller Family Hardware 
Design Considerations:FãFþG0GeGxG?GŠGEGuG•G\GŠGVFÿF¸FM0+F¸
FM3 FÚG�G�FM4 GcG/GmGxFþMCU G"�Q#ÝFéG�G]GŠGWG4G5G0 
GEGGGTGnG"0¿0£FéG�FïG�Fþ�ÄFôFÛFþGVGbGQG=G"�V3UFçG�FéF¹
7Á�ŠGEGGGTGnF¸GxGIGQGVF¸�È��F¸�ÚFþ'ƒ�ÊFþ�K)FF¸GeG{G>GwGmG•G>
FÚG�G�GUG^GQG>FþG2G•GMGcG5GŠGGFþ8o% FÜ�µG�G�G�FéF¹ 

�† AN202488 - FM4 MB9BF56x and S6E2HG Series MCU - 
Servo Motor Speed Control: FãFþG0GeGxG?GŠGEGuG•G\GŠGVFÿF¸
MB9BF56x FÚG�G�S6E2HG FþFM4 MCU FþGCGŠGjGpGŠGM3ÿ
�Ø�D�šGKGxGsGŠGEGuG•G"�f�jFçG�FéF¹ 

 

�† AN99235 - FM4 S6E2HG Series MCU - 16-Bit PWM Using 
a Base Timer: 32 GaGQGVARM® Cortex®-M4 GlG2G=G{GAG•GVG{GŠ
GwFM4 S6E2H GEGxGŠGH GpGŠGM�D�šARM® Cortex®-M4 MCU
FþGCG2GeGzGGFM4 GcG/GmGx  

�† AN202487 - Differences Among FM0+, FM3, and FM4 32-Bit 
Microcontrollers: GCG2GeGzGGFM GcG/GmGx6ëFþGhGxGcG5GwGyFþ�j
$�FûFôFÔFö1��ÂFçG�FéF¹�›GhGxGcG5GwGy�–Fû�¶�9Fþ'vG"0¿FáF¸
GxGGGVF¸/²FÚG�G�GhGxGcG5GwGy�µ+�FøGzGFGGGMFþ�j$�FûFôFÔFö1�
�ÂFçFöFÔG�FéF¹  

�† AN204438 - How to Setup Flash Security for FM0+, FM3 
and FM4 Families: FãFþG0GeGxG?GŠGEGuG•G\GŠGVFÿF¸FM0+F¸
FM3 FÚG�G�FM4 GUG^G2GG#ÝFþGcGwGQGEGsGIG;GsGxGTG1FþGIGQGV
G0GQGe�‰�2G"1��ÂFçG�FéF¹  

�„  6ä$ÎG;GQGV: 

�† FM4-U120-9B560 - USB FÚG�G�CMSIS-DAP G"
�FØFï
ARM® Cortex®-M4 MCU GGGMGŠGMG;GQGV  

�† FM4-216-ETHERNET - EthernetFÇAN FÚG�G�USB GiGGGVG"

�FØFï ARM® Cortex®-M4 MCU 6ä$ÎG;GQGV  

�† FM4-176L-S6E2CC-ETH - Ethernet FÚG�G�USB GiGGGVG"

� FØFïARM® Cortex®-M4 MCU GGGMGŠGMG;GQGV  

�† FM4-176L-S6E2GM - Ethernet FÚG�G�USB GiGGGVG"
�FØFï
ARM® Cortex®-M4 MCU Pioneer Kit 

�„  GhGxGcG5GwGyGlGYGsG0Gy 
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°�ŠG=G{GQG=FûGoG2G• 
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G{GQG=FûGoG2G•G=G{GQG=G"�Q#Ý)..�«�«�«�«�«�«�«�« .104 
12.4.6 GoG2G•PLL Fþ�Q#Ý�²�ó  (GoG2G•PLL Fþ
°�ŠG=G{GQG=Fû 


Æ-¶9×3ÿ CR G=G{GQG=G"�Q#Ý)�«�«�«�«�«�«�«�« ..105 

12.4.7 GxGIGQGV
°�Š0d�A�«�«�«�«�«�«�«�«�«�«�«�«�«�« .105 
12.4.8 G_G}GŠG8G•GxGIGQGVGMG2GmG•G>�«�«�«�«�«�«�«�«�« ..106 
12.4.9 GPIO ���Š0d�A �«�«�«�«�«�«�«�«�«�«�«�«�«�« ..106 
12.4.10 �¥4ŠG^GG GMG2GmG•G>�«�«�«�«�«�«�«�«�«�«�«�« ...107 
12.4.11 GgGŠGGGMG2Gl
°�ŠGMG2GmG•G>�«�«�«�«�«�«�«�«�«�« 118 
12.4.12 CSIO (SPI) GMG2GmG•G>�«�«�«�«�«�«�«�«�«�«�« ...119 
12.4.13 �¥4Š
°�ŠGMG2GmG•G>�«�«�«�«�«�«�«�«�«�«�«�«�« .152 
12.4.14 G=G0GQGWG9G4G•GMGMG2GmG•G>�«�«�«�«�«�«�«�«�« .�« .153 
12.4.15 I2C GMG2GmG•G>�«�«�«�«�«�«�«�«�«�«�«�«�«�«�« ..156 
12.4.16 SD �•�î�»�–�å�±�Ç�™�î�«�±�–�Ñ�å�¢ �«�«�«�« ..158 
12.4.17 ETM/HTM GMG2GmG•G>�«�«�«�«�«�«�«�«�«�«�«�« .160 
12.4.18 JTAG GMG2GmG•G>�«�«�«�«�«�«�«�«�«�«�«�«�«�« .162 
12.4.19 Ethernet-MAC GMG2GmG•G>�«�«�«�«�«�«�«�«�«�« ..163 
12.4.20 I2S GMG2GmG•G>(GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GM 

GcG5GŠGG)�« �«�« .�«�«�«�«�«�«�«�«�«�« �« �«�« ...168 
12.5 12 GaGQGVA/D GAG•G^GŠGM�«�«�«�«�«�«�«�«�«�«�« ..169 
12.6 USB "I�ö �«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�« ..173 
12.7 �*7Á�}�è��"I�ö �«�«�«�«�«�«�«�«�«�«�«�«�«�« ...177 
12.7.1 �*7Á�}�è��GxGIGQGV�«�«�«�«�«�«�«�«�«�«�«�«�« 177 
12.7.2 �*7Á�}�è���m3¸G� �«�«�«�«�«�«�«�«�«�«�«�«�« 177 
12.8 GoG2G•GcGwGQGEGsGoGpGx�i3¸G�H��˜�d"I�ö�«�«�«�«�« 178 
12.9 GGGMG•G^G2�Ÿ�•�ì6ë�«�«�«�«�«�«�«�«�«�«�«�«�« ..179 
12.9.1 �Ÿ�•0[�I : �mG�3¸G�/WKUP�«�«�«�«�«�«�«�«�« .179 
12.9.2 �Ÿ�•0[�I : GxGIGQGV�«�«�«�«�«�«�«�«�«�«�«�«�« .181 
13. G8GŠGN�º�A�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�« ...183 
14. G_GQG?GŠGFG‰�¥�g�M�2�W�«�«�«�«�«�«�«�«�«�«�«�« ..184 
�50ž�š�T �«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�« ....186 
�­�î�Ý�« , �¯�Ü�×�î�©�Ù�å�>�|�g�2�Š�_�� �«�«�«�«�«�« .188 
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1. S6E2G GEGxGŠGH GdG{GQG=GNG2GrG>GwGn 
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2. ��'��S�B  

GoGpGx GCG2GH 

GoGpGx GMG2Ge 

0����¡  

S6E2GM6 
S6E2GK6 
S6E2GH6 
S6E2G36 
S6E2G26 

S6E2GM8 
S6E2GK8 
S6E2GH8 
S6E2G38 
S6E2G28 

G8G•GOGQGeGcGwGQGEGsGoGpGx 512KB 1024KB 

G8G•GOGQGeSRAM 128KB 192KB 

 SRAM0 64KB 128KB 

 SRAM1 32KB 32KB 

 SRAM2 32KB 32KB 

 
GcG/G•G=GEGuG• 

8o%  

��'��¡  

S6E2GM6 
S6E2GM8 

S6E2GK6 
S6E2GK8 

S6E2GH6 
S6E2GH8 

S6E2G36 
S6E2G38 

S6E2G26 
S6E2G28 

CPU 
 Cortex-M4FFM̧PUFŅVIC 128 ch 

�Ø�<�X  180 MHz 

7Á ;7Á�}(
�V  2.7 VHZ5.5 V 

USB2.0 (GUG^G2GGH�GiGGGV) 2 ch  

Ethernet-MAC 
1ch (�q�± )  
MII: 1 chH� 

RMII: 1 ch (�q�± ) 
�²  

1 ch (�q�± )  
MII: 1 chH� 

RMII: 1 ch (�q�± ) 

CAN 1 ch (�q�± ) �²  1 ch (�q�± ) �²  

SD G9GŠGWG2G•GMGcG5GŠGG 1 unit �²  

DMAC 8 ch 

DSTC 256 ch 

�¥4ŠG^GGG2G•GMGcG5GŠGG 

G0GWGzGG: 25 GaGQGV (�q�± )F ̧

GUGŠGM: 8/16 GaGQGV  

CS: 9 (�q�± )F ̧

SRAMF ̧  

NOR GcGwGQGEGs 

NAND GcGwGQGEGs 
SDRAM 

GlGyGOGcG/G•G=GEGuG• 
GEGxG0GyG2G•GMGcG5GŠGG 
(UART/CSIO(SPI)/ 
LIN/I2C/I2S) 

10 ch (�q�± ) 
ch 1Fçh 4HZch 7: FIFOF ̧

ch 0Fçh 2Fçh 3Fçh 8HZch 15: No FIFO 
ch 1: I2S 
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8o%  

��'��¡  

S6E2GM6 
S6E2GM8 

S6E2GK6 
S6E2GK8 

S6E2GH6 
S6E2GH8 

S6E2G36 
S6E2G38 

S6E2G26 
S6E2G28 

GgGŠGGGMG2Gl 
(PWCH�GxG{GŠGWGMG2GlH�
PWMH�PPG) 

16 ch (�q�± ) 

�¨
�µ

+
�G

M
G

2G
l 

A/D 2s�·
GAG•GhG0 6 ch 

2 GtGYGQGV (�q�± ) 

G2G•GeGQGV
G;GqGeGOGq 4 ch 

GcGxGŠGwG• 
GMG2Gl 3 ch 

G0G4GVGeGQ
GVGAG•GhG0 6 ch 

�<�gGFG5
G[GzGŠGM 3 ch 

PPG 3 ch 

SmartCard (ISO7816) 2 ch (�q�± ) 

QPRC 2 ch (�q�± ) 

GUGsG0GyGMG2Gl 1 unit 

GxG0GyGMG2GnG=G{GQG= 1 unit 

�ì0£G9G4G•GM 1 unit 

CRC G0G=GIGwGzGŠGM Yes (Fixed) 

G4G7GQGOGWGQG>GMG2Gl 1 ch (SW) + 1 ch (HW) 

�¥4Š�m3¸G� 32 'ƒ�Ê  (�q�± )+ NMI × 1 

CSV (G=G{GQG=%�0i�µ+�) Yes 

LVD (�*7Á�}�è���µ+� ) 2 ch 


Æ-¶CR 
9×3ÿ 4 MHz 

�*3ÿ  100 kHz 

GUG^GQG>�µ+� SWJ-DP/ETM/HTM 

GtGYGŠG=ID Yes 

*1: �/�•�ìG0GEGGGV�µ+�FÿF¸�è�WFþ�º�AFû�š3UFåG�G�FéF¹ 
 S6E2GM6HHAFŞ6E2GM8HHAFŞ6E2GM6JHAF ̧ S6E2GM8JHA 

 

 

>: �@�–�¦8o >< 
�í �¹�Â�–�«�b�µ+��c�
�Ã�µ�£�î�ª'ƒ�Ê�b�D7H�_�|�~�

²�Z�¥4Š'ƒ�Ê�_�m�~�\�Z�•�G�\�@�[�A�r�O�‡��0¿0£�ì�c�@�–�K�Z'ƒ�Ê�m�\

�Z�†/œ�:�²0[�@�6�~�r�M��  
�H�Q#Ý�_�^�•�µ+��_�Â�L�Z�
 I/O �Ï�î�º�m�\�Z�_�Ï�î�º  �Ü�ß�£�î�©�Ù�å�µ+��†#Ý�8�Z�C�T�I�8��  

�í 
Æ-¶ CR �b(­�Ø�_�X�8�Z�
 �� 12.4.3 
Æ-¶ CR $Î�ú0d�A ���†�H�g!·�C�T�I�8��  
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3. G_GQG?GŠGFFþ��'��P�Â 

S6E2G GEGxGŠGHFþFéG	FöFþ0���FÿF¸144 GbG•LQFP FÚG�G�176 GbG•LQFP Fþ�g�‰F÷�<#Ý�•+�F÷FéF¹  

 

 
 
 

 

 

*HHA �>�|�g JHA �b0����c�/�•�ì�”�©�«�º�µ+��†�š3U�� HHA �\ JHA �b�œ�É�©�Ù�å�c S6E2GH �r�S�c S6E2G3 �b0����[  
 �<#Ý�Y�•�[�
 S6E2GM�
 S6E2GK �>�|�g S6E2G2 0����[�<#Ý�•+���  

>: �@�–�¦8o >< 
�í 0����º�A�\"I6×�b�j$��_�X�8�Z�c�
 �� 13. �œ�î�²�º�A ���†�H�g!·�C�T�I�8��   

�í �›�Ã�µ�£�î�ª�b0ò(ý�_���_�X�8�Z�c�
�� 14. �Ã�µ�£�î�ª�í�¥�g�M�2�W �� �†�H�g!·�C�T�I�8��   

 

8o%  

�ö�•�º�A   
S6E2G 

G_GQG?GŠGF GCGcG1GQG=GG 

H0A HHA* J0A JHA*  

LQFP: (0.5mm GbGQGO) 144 'ƒ�Ê  176 'ƒ�Ê  

I/O GkGŠGV 121 'ƒ�Ê  (�q�± ) 153 'ƒ�Ê  (�q�± ) 

12 GaGQGVAD GAG•G^GŠGM 24 ch (3 unit) 32 ch (3 unit) 

�/�•�ìG0GEGGGV�µ+� �²  Yes �²  Yes 
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4. 0���Fþ"I6×  

32 GaGQGVARM Cortex -M4F GAG0 

�„  �q�±�·�8�Ø�<�X : 180 MHz 

�„  FPU �š3U 

�„  DSP �è�ç�P�Â  

�„  GoGpGx�–1¤GtGYGQGV (MPU): )�3¸G�GEGGGTGnFþ�™8—�öG"�¥�V 

�„  G[GGGV�ºGgG=GM�mG�3¸G�GAG•GVG{GŠGw (NVIC): 1 ch FþNMI (G\G•GlGG
G9GdGy�m3¸G�) F1̧28 ch Fþ�Ø3¶�m3¸G�Fû�P�ÂFçF¸16 Fþ�mG�3¸G�

ƒ
›GzGgGyG"0¿���•+�  

�„  24 GaGQGVGEGGGTGnGMG2Gl(Sys Tick): OS GMGGG='ö#.#ÝFþGEGGGTGnGMG2
Gl 

G8G•GOGQGeGoGpGx 

�„  GcGwGQGEGsGoGpGx 
�•GEGxGŠGHFÿGcGwGQGEGsGoGpGxG"�š3UFçG�FéF¹ 

�† �q�± 1024 KB  

�† GcGwGQGEGsG0G=GIGwGzGŠGM�µ+�FûG�G�F¸0 wait F÷G0G=GIGGG"/œFØ
G�Fé 

�† GAGŠGW�–1¤#ÝGIG;GsGxGTG1�µ+� 

�„  SRAM 
G8G•GOGQGeSRAM Fÿ 3 FôFþ"‚'gFçFï SRAM (SRAM0FŞRAM1

FÚG�G�SRAM2)FûG�G��S�BFåG�G�FéF¹SRAM0 Fÿ Cortex-M4F
GAG0FþI-code G^GGFøD-code G^GGFû�K)FFåG�G�FéF¹SRAM1 Fø
SRAM2 Fÿ Cortex-M4F GAG0FþSystem G^GGFû�K)FFåG�G�FéF¹ 

�† SRAM0: �q�± 128 KB 

�† SRAM1: 32 KB 

�† SRAM2: 32 KB 

�¥4ŠG^GGG2G•GMGcG5GŠGG 

�„  SRAMFŅORFŅAND GcGwGQGEGsFÚG�G�SDRAM GUG^G2GGFû�P�Â 

�„  �q�± 9 GOGQGeGIGzG=GVCS0HZCS8 (CS8 Fÿ SDRAM �S#Ý)  

�„  8/16/32 GaGQGVFþGUGŠGM�œ 

�„  �q�± 25 GaGQGVFþG0GWGzGGG^GG 

�„  G0GWGzGGH�GUGŠGMGlGyGOGeGzG=GGG"GCGkGŠGV 

�„  �¥4Š RDY �µ+�G"GCGkGŠGV 

�„  GGG=GwG•GdGy�µ+�G"GCGkGŠGV 

�† 4MB �"�)F÷ 0x6000_0000HZ0xDFFF_FFFF Fþ�¥4Š8•�æFû
GGG=GwG•GdGy�µ+�Fþ�w� �öH�!“� �öG"0¿���•+� 

�† 2 '�8®FþGGG=GwG•GdGyG;GŠFÜFÒG� 
�† �@�– : �«�¡�Û�å�È�Ý�µ+��b�Q#Ý�_�§�–�É�Þ�«�f�j�b  

�¯�Ç�º�˜�™�”�Û�–�È�Û�Ü�†�Q#Ý�M�•�²0[�@�6�•  
 

 

 

 

USB G2G•GMGcG5GŠGG (�q�± 2 GOGqG[Gy) 
USB G2G•GMGcG5GŠGGFÿGUG^G2GGFøGiGGGVF÷�S�BFåG�G�FéF¹ 

�„  USB GUG^G2GG 

�† USB 2.0 Full-speed �P�Â  

�† �q�± 6 G6G•GWGkG2G•GV 

�‡ G6G•GWGkG2G•GV0 FÿGAG•GVG{GŠGy3?3æ 

�‡ G6G•GWGkG2G•GV1F2̧ FÿG^GyG=3?3æF¸G2G•GMGwGeGV3?3æG�FïFÿ
G0G2GKG=G{GXGG3?3æG"4E�¥�•+� 

�‡ G6G•GWGkG2G•GV3HZ5 FÿF¸G^GyG=3?3æG�FïFÿG2G•GMGwGeGV3?3æG"
4E�¥�•+�  

�† G6G•GWGkG2G•GV1HZ5 FÿGNGdGyG^GQGcG/�S�B 

�† �›G6G•GWGkG2G•GVFþGCG2GHFÿ�è�WFþ3ûG�: 

�‡ G6G•GWGkG2G•GV0F2̧HZ5: 64 G^G2GV 

�‡ G6G•GWGkG2G•GV1: 256 G^G2GV 

�„  USB GiGGGV 

�† USB 2.0 Full-Speed/Low-Speed �P�Â  

�† G^GyG=3?3æF¸G2G•GMGwGeGV3?3æFÚG�G�G0G2GKG=G{GXGG3?3æFû�P�Â 

�† USB GUG^G2GGFþ�K)FH��)�•G"+¬�·�è�� 

�† IN/OUT GVGŠG=G•�ìFþG]G•GWGEG5G2G=G_G?GQGVFþ+¬�·��#. 

�† �q�± 256 G^G2GVFþG_G?GQGV6×G"GCGkGŠGV 

�† G4G5G2G=G0GQGe�µ+�G"GCGkGŠGV 

CAN G2G•GMGcG5GŠGG (�q�± 1 GOGqG•G[Gy) Fÿ S6E2GM Fø
S6E2GH GUG^G2GGFþG�Fû�<#Ý�•+� 

�„  CAN �Ù�] 2.0A/B Fû =�Ð 

�„  �q�±3?3æGzGŠGV: 1Mbps 

�„  32 GoGQGIGŠGFG^GQGcG/�š3U 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGG (�q�± 10 GOGq
G[Gy) 

�„  ch 1 FÚG�G�ch 4HZ7 Fû64 G^G2GV�w�™G‰3æ�™FIFO G"�š3U 

�„  GOGqG[GyFäFøFû�·�8GpGŠGWG"��Fþ�pFÛG�4E�¥F÷FÝG�FéH� 

�† UART 

�† CSIO (SPI) 

�† LIN 

�† I2C  

�† I2S 

�„  UART 

�† 
²�§5�GNGdGyG^GQGcG/ 

�† G_GxGTG1FÒG�H�FúFçFþ4E�¥�•+� 

�† �S#ÝGjGŠGzGŠGVGFG5G[GzGŠGM
Æ-¶ 

�† �¥4ŠG=G{GQG=G"GEGxG0GyG=G{GQG=FøFçFö�Q#Ý�•+� 

�† 1Ï�)FúG6GwGŠ�è���µ+� (G_GxGTG1G6GwGŠ, GcGzGŠGmG•G>G6GwGŠFÚG�
G�G8GŠG^GwG•G6GwGŠ) 
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�„  CSIO (SPI) 

�† 
²�§5�GNGdGyG^GQGcG/ 

�† �S#ÝGjGŠGzGŠGVGFG5G[GzGŠGM
Æ-¶ 

�† G8GŠG^GwG•G6GwGŠ�è���µ+� 

�† GEGxG0GyGOGQGeGIGzG=GV�µ+� (ch 6 Føch 7 FþG�) 

�† 9×3ÿSPI �P�Â  (ch 4 Føch 6 FþG�)  

�† GUGŠGM6×: 5HZ16 GaGQGV 

�„  LIN 

�† LIN GeG{GVGAGyRev.2.1 Fû�P�Â 

�† 
²�§5�GNGdGyG^GQGcG/ 

�† GlGGGMH�GGGzGŠGdGpGŠGWFû�P�Â 

�† LIN break field #Õ�B (GUGŠGM6×FÜ13 GaGQGVFÛG�16 GaGQGVFû�š�f
�•+� ) 

�† LIN break GUGxGmGM#Õ�B (1 GaGQGVFÛG�4 GaGQGV6×Fû�š�f�•+�) 

�† 1Ï�)FúG6GwGŠ�è���µ+� (G_GxGTG1G6GwGŠ, GcGzGŠGmG•G>G6GwGŠFÚG�
G�G8GŠG^GŠGwG•G6GwGŠ) 

�„  I2C 

�† Standard-mode (�q�± 100 kbps)H�Fast-mode (�q�± 400 
kbps) Fû�P�Â 

�† Fast-mode plus (Fm+) (�q�± 1000 kbpsFçh 3 = ch A FÚG�G�
ch 7 = ch B FþG�) Fû�P�Â 

�„  I2S 

�† CSIO (SPI) (ch 1 FþG�) FÚG�G�I2S clock generator G"�Q#Ý 

�† 2 '�8®Fþ3?3æGeG{GVGAGyFû�P�Â: I2S FÚG�G�MSB-justified 

�† GlGGGMGpGŠGWFþG� 

DMA GAG•GVG{GŠGw (8 GOGqG[Gy) 
DMA GAG•GVG{GŠGwFÿ"‚'gFçFïG^GGG"�âFñF¸CPUFøDMAGAG•GVG{GŠGw
Fÿ�j�4�·�8F÷FÝG�FéF¹ 

�„  8 FôG""‚+¬Fû�S�BFÛFô�·�8�•+�FúGOGqG•G[Gy 

�„  GKGcGVG4G5G0G�FïFÿ
Æ-¶�Ø3¶0[�ÓFûG�G�3?3æ6ä��FÜ�•+� 

�„  3?3æG0GWGzGG'56ë: 32 GaGQGV (4 GB) 

�„  3?3æGpGŠGW: GdG{GQG=3?3æH�G^GŠGGGV3?3æH�GUGlG•GW3?3æ 

�„  3?3æGUGŠGMGMG2Ge: G^G2GVH�G]GŠGcG}GŠGWH�G}GŠGW 

�„  3?3æGdG{GQG=�X: 1HZ16 

�„  3?3æ�G�X: 1HZ65536 

DSTC (Descriptor System data transfer Controller H�
256 GOGqG[Gy) 
DSTC FÿCPU G"�ÓFåFêFû9×3ÿF÷GUGŠGMG"3?3æF÷FÝG�FéF¹DSTC Fÿ
Descriptor GEGGGTGn�‰�'G"�G#ÝFçFöFÚG�F¸FÒG�FÛFèG�GoGpGx�VFû

�S(�FåG�Fï Descriptor Fþ�æ��
Æ��Fû�‘FóFöF¸GoGpGxH�GhGxGcG5GwGy 
GUG^G2GGFû%$�KG0G=GIGGG"/œFÔF¸GUGŠGM3?3æ�·�8G"��/œF÷FÝG�FéF¹ 

GKGcGVG4G5G02s�·F¸G]GŠGWG4G5G02s�·FÚG�G�GOG5GŠG•2s�·�µ+� GCGkGŠGV 

 

A/D GAG•G^GŠGM (�q�± 32 GOGqG[Gy) 

�„  12 GaGQGVA/D GAG•G^GŠGM 

�† 3ò���š3Q�º  

�† 3 GtGYGQGV�š3U 

�† �š�n�ì6ë : 0.5 ���V�#�� V 

�† 
ƒ
›�š�n�•+�  (2 GzGgGyFþ
ƒ
›�Ø) 

�† GGG;GqG•�š�nGpGŠGW 

�† �š�nGUGŠGM�A(á#ÝFIFO �š3U (GGG;GqG•�š�n#Ý: 16 GGGTGQGeF¸

ƒ
›�š�n#Ý : 4 GGGTGQGe) 

GgGŠGGGMG2Gl (�q�± 16 GOGqG[Gy) 
GOGqG[GyFäFøFû�·�8GpGŠGWG"��Fþ�pFÛG�4E�¥F÷FÝG�FéH� 

�„  16 GaGQGVPWM GMG2Gl 

�„  16 GaGQGVPPG GMG2Gl 

�„  16/32 GaGQGVFþGxG{GŠGWGMG2Gl 

�„  16/32 GaGQGVFþPWC GMG2Gl 

�„  G2GgG•GVG9G4G•GMGpGŠGW (�¥4ŠG=G{GQG=GpGŠGW) 

�×#Ý I/O GkGŠGV 
�•GEGxGŠGHFÿ'ƒ�ÊFÜ�¥4ŠG^GGG�FïFÿ�Ø3¶�µ+�Fû�Q#ÝFåG�FöFÔFúFÔ
���œF¸'ƒ�ÊG"�×#Ý I/O GkGŠGVFøFçFö�Q#ÝF÷FÝG�FéF¹G�FïF¸FùFþI/O
GkGŠGVFû�Ø3¶�µ+�G"�mG��\FöG�FãFøFÜF÷FÝG�FÛG"0¿��F÷FÝG�GkGŠGV 
GxG{G?GŠGEGuG•�µ+�G"�š3UFçFöFÔG�FéF¹  

�„  'ƒ�ÊFäFøFþGeGyG0GQGe�D�š�•+� 

�„  'ƒ�ÊGzGgGyG"%$�K1���Fç�•+� 

�„  GkGŠGVGxG{G?GŠGEGuG•�µ+��š3U 

�„  144 GbG• G_GQG?GŠGFF÷�q�±121 �¶Fþ9×3ÿ�×#ÝI/O GkGŠGV 

�„  �M4ŠFþGkGŠGVFÿ5V GVGzGwG•GVFû�P�ÂFçFïI/O 0ñ�\FéG�'ƒ�ÊFûFôFÔ
FöFÿFF̧Â6. 'ƒ�Ê�µ+� �M0tFÃFÚG�G�FÂ7. 
°���Š�G2°�g�' FÃG"Fä�g
!·FßFðFåFÔF¹   

�¨�µ+�GMG2Gl (�q�± 2 GtGYGQGV) 
�¨�µ+�GMG2GlFÿF¸��FþGdG{GQG=F÷�S�BFåG�G�Fé: 
(�q�`�(0Ž+� : 5.56ns) 

�„  16 GaGQGVGcGxGŠGwG•GMG2Gl × 3 GOGqG[Gy/GtGYGQGV 

�„  G2G•GeGQGVG;GqGeGOGq × 4 GOGqG[Gy/GtGYGQGV 

�„  G0G4GVGeGQGVGAG•GhG0 × 6 GOGqG[Gy/GtGYGQGV 

�„  A/D 2s�·GAG•GhG0 × 6 GOGqG[Gy/GtGYGQGV 

�„  �<�gGFG5G[GzGŠGM × 3 GOGqG[Gy/GtGYGQGV 

�„  16 GaGQGVPPG GMG2Gl × 3 GOGqG[Gy/GtGYGQGV 
GpGŠGM�D�šG"��#'FéG�FïG�Fû��Fþ�µ+�G"#Ý�–FçFöFÔG�Fé: 

�„  PWM �™�•���Š�µ+�  

�„  DC GOGuGQG_�<�g���Š�µ+� 

�„  GUGQGWGMG2Gl�µ+� 

�„  G2G•GeGQGVG;GqGeGOGq�µ+� 
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�„  ADC 2s�·�µ+�  

�„  DTIF (GpGŠGM)m�ô�õ�F) �m3¸G��µ+�  

GxG0GyGMG2GnG=G{GQG= (RTC) 
GxG0GyGMG2GnG=G{GQG=Fÿ00HZ99 G�F÷Fþ�º/�v /�¥ /�ì /�( /&Ê/�Y�¥ Fþ
G9G4G•GVG"/œFÔG�FéF¹ 

�„  �¥�ì�æ��  (�ºH��vH��¥H��ìH��( ) F÷Fþ�m3¸G��µ+��
�º /�v /�¥ /
�ì /�(�T�E�b�¶�90¿���v�•+�  

�„  0¿���ì6ëFäFø/0¿���ì6ë�‹FþGMG2Gl�m3¸G��µ+� 

�„  �ì6ëG9G4G•GVG")E)FFçFö�ì�I�i�nFØ�•+� 

�„  FÖG�FÖ�ºFþ+¬�·G9G4G•GVFÜ�•+� 

G= G0 GQ GW G9 G4 G• GM (Quadrature Position/Revolution 
Counter - QPRC; �q�± 2 GOGqG[Gy) 
G=G0GQGWG9G4G•GM (QPRC) FÿF¸GkGFGEGuG•G6G•GAGŠGNFþ�)*(G" ���
FéG�FïG�Fû�Q#ÝFåG�G�FéF¹G�FïF¸0¿��FûG�G�G0GQGeH�GNG4G•G9G4G•
GMFøFçFöG��Q#ÝF÷FÝG�FéF¹ 

�„  3 FôFþ�¥4ŠG2GgG•GV
°�Š'ƒ�ÊAINFB̧INFZ̧IN Fþ�è��G6GQGFG"0¿
���•+�  

�„  16 GaGQGV�)*(G9G4G•GM 

�„  16 GaGQGV�G3?G9G4G•GM 

�„  2 FôFþ16 GaGQGVGAG•GhG0GzGFGGGM 

GUGsG0GyGMG2Gl (32/16 GaGQGVGNG4G• G9G4G•GM) 
GUGsG0GyGMG2GlFÿ2 FôFþGeG{G>GwGn�•+�Fú32/16 GaGQGV GNG4G• G9
G4G•GMF÷�S�BFåG�G�FéF¹ 
�›GOGqG[GyFþ�·�8GpGŠGWG"��Fþ�pFÛG�4E�¥F÷FÝG�FéH� 

�„  GcGxGŠGwG•GpGŠGW 

�„  �Ø�‡GpGŠGW (= GxG{GŠGWGpGŠGW) 

�„  G}G•GEGuGQGVGpGŠGW 

�ì0£G9G4G•GM 
�ì0£ G9G4G•GMFÿ�*�˜2�7Á�ŠGpGŠGWFÛG�Fþ�Ÿ�•FþFïG�Fû�Q#ÝFåG�G�
FéF¹G=G{GQG=GKGŠGGG"GoG2G•G=G{GQG=F¸GCGdG=G{GQG=F¸
Æ-¶9×3ÿCR G=
G{GQG=G�FïFÿ
Æ-¶�*3ÿCR G=G{GQG=FÛG�4E�¥�•+�F÷FéF¹ 

�„  G2G•GMGŠG^GyGMG2Gl: �q6× 64s (GCGdG=G{GQG=: 32.768kHz) 

�¥4Š�m3¸G��D�šGtGYGQGV 

�„  �¥4Š�m3¸G�
°�Š'ƒ�Ê : �q�± 32 �•  
�† �gG6GQGF ('gFñ�VFÜG�G6GQGFFø'gFñ�WFÜG�G6GQGF) �è��Fû�P�Â  

�„  G\G•GlGGG9GdGy�m3¸G� (NMI) : 1 �•  
 

 

 

 

G4G7GQGOGWGQG>GMG2Gl (2 GOGqG[Gy) 
G4G7GQGOGWGQG>GMG2GlFÿF¸GMG2GnG0G4GV�ÍFû4)FéG�Fø�m3¸G�G�FïFÿGx
GIGQGVG"$Î#ÕFçG�FéF¹ 

�•GEGxGŠGHFûFÿFÂG]GŠGWG4G5G0FÃG4G7GQGOGWGQG>FøFÂGKGcGVG4G5G0FÃ
G4G7GQGOGWGQG>Fþ�§FôFþ$�FúG�G4G7GQGOGWGQG>FÜFÒG�G�FéF¹ 

G]GŠGWG4G5G0G4G7GQGOGWGQG>GMG2GlFÿ
Æ4Š�*3ÿCR $Î�úF÷�·�8FéG�
FïG�FŖTC GpGŠGWFøGGGVGQGeGpGŠGW�è�¥FþFéG	FöFþ�*�˜2�7Á�Š 
GpGŠGWF÷�·�8FçG�FéF¹  

CRC (Cyclic Redundancy Check) G0G=GIGwGzGŠGM 
CRC G0G=GIGwGzGŠGMFÿ�w�™GUGŠGMG�FïFÿGGGVGzGŠGFFþ�Z�œ�ö&�
1���#.2�,´Fþ3M�öG"��#'FçG�FéF¹  

CCITT CRC16 FÚG�G�IEEE-802.3 CRC32 G"GCGkGŠGVFçG�FéF¹ 

�„  CCITT CRC16 #Õ�B�¨8o�' : 0x1021 

�„  IEEE-802.3 CRC32 #Õ�B�¨8o�' : 0x04C11DB7  

SD G9GŠGWG2G•GMGcG5GŠGGFÿS6E2GMFŞ6E2GH FÚG�G�
S6E2GK GUG^G2GGFþG�Fû�<#Ý�•+� 
�W0°0d�AFû =�ÐFçFïSD G9GŠGWFÜ�Q#ÝF÷FÝG�FéF¹ 

�„  Part 1 Physical Layer Specification version 3.01 

�„  Part E1 SDIO Specification version 3.00 

�„  Part A2 SD Host Controller Standard Specification version 3.00 

�„  1 GaGQGVG�FïFÿ4 GaGQGVFþGUGŠGMG^GG�œ 

Ethernet -MAC Fÿ S6E2GMFŞ6E2GK FÚG�G�S6E2G2
GUG^G2GGFþG�Fû�<#Ý�•+� 

�„  IEEE802.3 �Ù�]Fû =�Ð  

�„  10Mbps/100Mbps FþGUGŠGM3?3æGzGŠGVFû�P�Â 

�„  MII/RMII FûG�G��¥4ŠPHY GUG^G2GGFøFþ�K)FFû�P�Â 

�„  MII: �q�± 1 GOGqG[Gy 

�„  RMII: �q�± 1 GOGqG[Gy 

�„  
²�§5�3?3æFÚG�G����§5�3?3æFû�P�Â 

�„  Wake-ON-LAN Fû�P�Â 

�„  GUG1GGG=GxGeGM�‰�'�S#ÝDMAC 
Æ-¶ 

�„  3æ�™FIFO 2KB FÚG�G��w�™FIFO 2KB 

�„  IEEE1558-2008 (PTP) Fû =�Ð 

Smartcard G2G•GMGcG5GŠGG (�q�± 2 GOGqG[Gy) 

�„  ISO7816-3 Fû =�Ð 

�„  G9GŠGWGxGŠGNFþG�H�B G=GwGGG9GŠGWFþG� 

�„  �P�ÂGeG{GVGAGy 
�† Transmitter: 8E2F8̧O2F8̧N2 
�† Receiver: 8E1F8̧O1F8̧N2F8̧N1F9̧N1 
�† Inverse mode 

�„  TX/RX FIFO �š3U (RX: 16 G^G2GVF¸TX: 16 G^G2GV) 



   
  

  

 

Document Number: 001-99416 Rev *C   Page 11/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

G=G{GQG=H�GxGIGQGV 

�„  G=G{GQG= 
5 �¶FþG=G{GQG=GKGŠGG (2 �¶Fþ�¥4Š$Î�ú�þF¸ 2 �¶Fþ
Æ4ŠCR $Î�ú
�þFÚG�G�GoG2G•PLL) FÛG�4E�¥F÷FÝG�FéF¹ 

�† GoG2G•G=G{GQG=:   4 MHzHZ48 MHz 
�† GCGdG=G{GQG=:   30 kHzHZ100 kHz 

�† 
Æ-¶9×3ÿCR G=G{GQG=:  4 MHz 
�† 
Æ-¶�*3ÿ CR G=G{GQG=:  100 kHz 
�† GoG2G•PLL G=G{GQG= 

�„  GxGIGQGV 
�† INITX 'ƒ�ÊFÛG�FþGxGIGQGV0[�Ó 
�† G_G}GŠG8G•GxGIGQGV 
�† GKGcGVG4G5G0GxGIGQGV 
�† G4G7GQGOGWGQG>GMG2GlGxGIGQGV 
�† �*7Á�}�è��GxGIGQGV 
�† G=G{GQG=GGGŠG_GŠG^G2GDGxGIGQGV 

G=G{GQG=%�0i�µ+� (CSV: Clock Supervisor)  

Æ-¶CR$Î�úFûG�G�#Õ�BG=G{GQG=G"#ÝFÔFöF¸�¥4ŠG=G{GQG=Fþ$��–G"
%�0iFçG�FéF¹ 

�„  �¥4ŠG=G{GQG=$� �– (G=G{GQG=�õ�F) FÜ�è��FåG�G�FøF¸GxGIGQGV
FÜG0GCGŠGVFåG�G� 

�„  � ¥4Š �Ø �< �X$ � � –FÜ�è � �FåG�G �FøF¸�m3¸G �G �F ïFÿGxGIGQGVFÜ
G0GCGŠGVFåG�G�FéF¹ 

�*7Á�}�è���µ+�  (LVD: Low -Voltage Detection)  
�•GEGxGŠGHFÿF¸2 �•7uF÷VCC'ƒ�ÊFþ7Á�}G"%�0iFçG�FéF¹0¿��FçFï
7Á�}G�G��WFÜFóFï���œF¸�*7Á�}�è���µ+�FûG�G��m3¸G�G�FïFÿ
GxGIGQGVG"$Î#ÕFçG�FéF¹ 

�„  LVD1: �m3¸G�FûG�G�G6GwGŠ���Ì 

�„  LVD2: G8GŠGVGxGIGQGV�·�8 

�*�˜2�7Á�ŠGpGŠGW 
6 '�8®Fþ�*�˜2�7Á�ŠGpGŠGWFû�P�ÂFçG�FéF¹ 

�„  GGGxGŠGe 

�„  GMG2Gl 

�„  RTC 
�„  GGGVGQGe 
�„  GUG1GŠGeGGGMG•G^G2RTC (RAM �–�âFÒG�H�FúFç4E�¥�•+�) 

�„  GUG1GŠGeGGGMG•G^G2GGGVGQGe (RAM �–�âFÒG�H�FúFç4E�¥�•+�) 

�Ø3¶G=G{GQG=�õ�F�µ+� 
GEGGGTGn�·�8F÷�Q#ÝFçFúFÔ�Ø3¶�µ+�FÿFíFþ�·�8G=G{GQG=G"�õ�FFå
FëG�FãFøF÷F¸GEGGGTGn
²�/Fþ�˜2�7Á�vG"�*�öFéG�FãFøFÜF÷FÝG�FéF¹ 

�/�•�ìG0GEGGGV�µ+� 
�/�•�ìG0GEGGGV�µ+�FøFçFö�è�WG"�š3UFçFöFÔG�FéF¹ 
�•�µ+�G"�Q#ÝFéG�FûFÿF¸�S#ÝGmGWGyG4G5G0FÜ�²0[F÷FéF¹ 

�„  PKA (
¶6ä6=G0G=GIGwGzGŠGM) 

�† PKA (
¶6ä6=G0G=GIGwGzGŠGM) FÿFŖSA 
¶6ä6=�/�•FúFùF÷�Q#Ý
FåG�G�G	FÝ�Œ�k�5 ‡'ì 

�† �P�Â�•+�GaGQGV6×: �q�± 2048 GaGQGV 

�„  AES  ‡'ì�þ  

�† AES (Advanced Encryption StandardH�9×�Ø�/�• �ì�† = ) 
 ‡'ì�þFÿF¸ FIPS (Federal Information Processing Standard 
PublicationH�G0GoGxG9�œ�^�\4�4e�_����#.�† =��"' ) 197
Fû =�ÐFçFïAES 
¹3û6=�/�•G0G=GIGwGzGŠGMF÷FéF¹ 

�† �P�Â�•+�6=6× : 128/192/256 GaGQGV 

�† CBC GpGŠGWFÚG�G�ECB GpGŠGWFû�P�Â 

�„  �¥4ŠG^GGGUGŠGMGGG=GwG•GdGy 

�† �¥4ŠG^GGG2G•GMGcG5GŠGGFþ
°���ŠGUGŠGMG"GGG=GwG•GdGyG"/œFØ
G�F¹ 

GUG^GQG> 

�„  GEGxG0GyG‰G}G2GrJTAG GUG^GQG>G‰GkGŠGV (SWJ-DP) 

�„  G6G•GgGUGQGWG‰ GVGzGŠGGG‰GlG=G{GIGy (ETM) (GUG^GQG>FÚG�G�GVGzGŠ
GGG"���ÆFûFéG�)F¹ 

�„  AHB GVGzGŠGGG‰GlG=G{GIGy (HTM) 

GtGYGŠG=ID 
41 GaGQGVFþGUG^G2GG�[�wFþ�ÍG"0¿���íG�F¹ 

7Á ;  

�„  4 '�8®Fþ7Á ;  
�† G}G2GWGzG•GF7Á�}�P�Â: 

 VCC  = 2.7 VHZ5.5 V 

�† USB ch 0 I/O #Ý7Á ;: 
 USBVCC0 = 3.0 VHZ3.6 V (USB ch 0 �Q#Ý�ì ) 
    = 2.7 VHZ5.5 V (GPIO �Q#Ý�ì ) 

�† USB ch 1 I/O #Ý7Á ;: 
 USBVCC1 = 3.0 VHZ3.6 V (USB ch 1 �Q#Ý�ì ) 
   = 2.7 VHZ5.5 V (GPIO �Q#Ý�ì ) 

�† Ethernet-MAC I/O Fþ7Á ;: 
 ETHVCC  = 3.0 VHZ5.5 V (Ethernet �Q#Ý�ì ) 
   = 2.7 VHZ5.5 V (GPIO �Q#Ý�ì ) 
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5. 'ƒ�Ê4Ä�4�W 

LQS144 

 
 
>: �@�–�¦8o >< 
�í GPIO 'ƒ�Ê�[�c GPIO �µ+��b�s�†/²&g�K�Z�8�r�M���¨5��ì�I�€�S�™�•�¡�_�X�8�Z�b0ò(ý�c 'ƒ�Ê�µ+� �b/²�†�H�g!·�C�T�I�8��  
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LQP176 
 

 

>: �@�–�¦8o >< 
�í GPIO 'ƒ�Ê�[�c GPIO �µ+��b�s�†/²&g�K�Z�8�r�M���¨5��ì�I�€�S�™�•�¡�_�X�8�Z�b0ò(ý�c 'ƒ�Ê�µ+� �b/²�†�H�g!·�C�T�I�8��  
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6. 'ƒ�Ê�µ+�  

'ƒ�Ê$��•�9�M0t  
XXX_1 G� XXX_2 FþG�FÖFûF¸G0G•GNG^GŠ ("_") FÜFôFÔFöFÔG�'ƒ�ÊFþ�‹Fþ�X�ÐFÿGxG{G?GŠGEGuG•GkGŠGV$��•G"&gFçG�FéF¹FãG�G�Fþ'ƒ�ÊFÿH
Fô
FþGOGqG[GyFû0
�XFþ�µ+�FÜFÒG�F¸FíG�FîG�Fþ�µ+�FäFøFû'ƒ�Ê�¡FÜFÒG�G�FéF¹ 

�Ñ�GGkGŠGV�µ+�GzGFGGGM (EPFR) FûG�FóFö�<#ÝFéG�'ƒ�ÊG"4E�¥FçFöFßFðFåFÔF¹ 

'ƒ�Ê$��•  
'ƒ�Ê�¡  


°���Š  
�G2°�g�'  

'ƒ�Ê"g�Â  
�g�'  LQFP-176 LQFP-144 

1 1 VCC - - 

2 2 

PA0 

E K 

RTO00_1 
(PPG00_1) 

TIOA8_0 

INT00_0 

MADATA00_0 

IC0_CIN_0 

3 3 

PA1 

E I 

RTO01_1 
(PPG01_1) 

TIOA9_0 

MADATA01_0 

IC0_DATA_0 

4 4 

PA2 

E I 

RTO02_1 
(PPG02_1) 

TIOA10_0 

MADATA02_0 

IC0_RST_0 

5 5 

PA3 

E I 

RTO03_1 
(PPG03_1) 

TIOA11_0 

MADATA03_0 

IC0_VPEN_0 

6 6 

PA4 

E I 

RTO04_1 
(PPG04_1) 

TIOA12_0 

MADATA04_0 

IC0_VCC_0 

7 7 

PA5 

E K 

RTO05_1 
(PPG05_1) 

TIOA13_0 

INT01_0 

MADATA05_0 

IC0_CLK_0 
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'ƒ�Ê$��•  
'ƒ�Ê�¡  


°���Š  
�G2°�g�'  

'ƒ�Ê"g�Â  
�g�'  LQFP-176 LQFP-144 

8 8 

PA6 

E K 
DTTI0X_1 

INT00_2 

MADATA06_0 

9 9 

PA7 

E K 

IC00_1 

INT02_2 

MADATA07_0 

RTCCO_1 

SUBOUT_1 

10 - 

P50 

E I 
SCS72_0 

IC01_1 

TIOA8_2 

11 - 

P51 

E I 
SCS73_0 

IC02_1 

TIOB8_2 

12 - 

P52 

E I IC03_1 

TIOA9_2 

13 10 

PA8 

I Q 

SIN7_0 

FRCK0_1 

INT02_0 

WKUP1 

MADATA08_0 

14 11 

PA9 

N I 
SOT7_0 

(SDA7_0) 

AIN1_1 

MADATA09_0 

15 12 

PAA 

N I 
SCK7_0 

(SCL7_0) 

BIN1_1 

MADATA10_0 

16 13 

PAB 

E K 

SCS70_0 

ZIN1_1 

INT03_0 

MADATA11_0 

17 14 

PAC 

E I 
SCS71_0 

TIOB8_0 

MADATA12_0 
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19 16 

PAE 

N I 

ADTG_0 

SOT3_0 
(SDA3_0) 

TIOB10_0 

MADATA14_0 

20 17 

PAF 

I K 

SIN3_0 

TIOB11_0 

INT16_0 

MADATA15_0 

21 18 

P08 

E K 
TIOB12_0 

INT17_0 

MDQM0_0 

22 19 

P09 

E K TIOB13_0 

INT18_0 

MDQM1_0 

23 20 

P0A 

L I ADTG_1 

MCLKOUT_0 

24 - 

P30 

E K 

MI2SWS1_1 

RX0_1 

TIOB11_2 

INT01_2 

25 - 

P31 

E I 
MI2SMCK1_1 

TX0_1 

TIOA12_2 

26 21 

P32 
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L I FRCK0_0 

S_DATA0_0 
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P34 

L K 
IC03_0 

INT00_1 

S_CLK_0 

29 24 VCC - - 

30 25 VSS - - 

31 26 

P35 

L K 
IC02_0 

INT01_1 

S_CMD_0 

32 27 

P36 

L K 
IC01_0 

INT02_1 

S_DATA3_0 

33 28 

P37 

L K 
IC00_0 

INT03_1 

S_DATA2_0 

34 29 

P38 

E I 
ADTG_2 

DTTI0X_0 

S_WP_0 

35 30 

P39 

G K 

RTO00_0 
(PPG00_0) 

TIOA0_1 

AIN1_0 

INT16_1 

S_CD_0 

MAD24_0 

36 31 

P3A 

G K 

RTO01_0 
(PPG01_0) 

TIOA1_1 

BIN1_0 

INT17_1 

MAD23_0 

37 32 

P3B 
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39 34 

P3D 

G I 

SOT2_1 
(SDA2_1) 

RTO04_0 
(PPG04_0) 

TIOA4_1 

MAD20_0 

40 35 

P3E 

G I 

SCK2_1 
(SCL2_1) 

RTO05_0 
(PPG05_0) 

TIOA5_1 

MAD19_0 

41 - 

P5D 

E K 

SIN1_1 

MI2SDI1_1 

TIOB12_2 

INT03_2 

42 - 

P5E 

E I 
SOT1_1 

(SDA1_1) 

MI2SDO1_1 

TIOA13_2 

43 - 

P5F 

E I 
SCK1_1 

(SCL1_1) 

MI2SCK1_1 

TIOB13_2 

44 36 VSS - - 

45 37 VCC - - 

46 38 

P40 

G K 

SIN7_1 

RTO10_0 
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INT23_0 

MCSX7_0 
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SOT7_1 
(SDA7_1) 

RTO11_0 
(PPG11_0) 

TIOA1_0 

BIN0_0 

MCSX6_0 

48 40 

P42 

G I 

SCK7_1 
(SCL7_1) 

RTO12_0 
(PPG12_0) 

TIOA2_0 

ZIN0_0 

MCSX5_0 

49 41 

P43 

G K 

SCS70_1 

RTO13_0 
(PPG13_0) 

TIOA3_0 

INT04_0 

MCSX4_0 

50 42 

P44 

G I 

SCS71_1 

RTO14_0 
(PPG14_0) 

TIOA4_0 

MCSX3_0 

51 43 

P45 

G I 

SCS72_1 

RTO15_0 
(PPG15_0) 

TIOA5_0 

MCSX2_0 

52 44 C - - 

53 45 VSS - - 

54 46 VCC - - 

55 47 
P46 

D S 
X0A 

56 48 
P47 

D T 
X1A 

57 49 INITX B C 
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PF0 

E K 

SCS73_1 

RX0_2 

TIOA15_1 

INT22_1 

59 - 

PF1 

E K 
TX0_2 

TIOB15_1 

INT23_1 

60 50 

P48 

L K 

SIN1_0 

MI2SDI1_0 

DTTI1X_0 

INT06_0 

MRASX_0 

61 51 

P49 

L I 

SOT1_0 
(SDA1_0) 

MI2SDO1_0 

IC10_0 

MCASX_0 

62 52 

P4A 

L I 

SCK1_0 
(SCL1_0) 

MI2SCK1_0 

IC11_0 

MSDWEX_0 

63 53 

P4B 

L K 

MI2SWS1_0 

IC12_0 

INT04_2 

MCSX8_0 

64 54 

P4C 

L K 

MI2SMCK1_0 

IC13_0 

INT05_2 

MSDCKE_0 

65 55 

P4D 

L K 
FRCK1_0 

INT07_0 

MSDCLK_0 
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P4E 

L Q 

SCK9_0 
(SCL9_0) 

INT05_0 

WKUP2 

MCSX1_0 

67 57 

P70 

L I 
ADTG_7 

SOT9_0 
(SDA9_0) 

MCSX0_0 

68 58 

P71 

I K 

ADTG_8 

SIN9_0 

INT04_1 

MRDY_0 

69 59 

P72 

E I 
TIOB0_0 

INT06_2 

MAD00_0 

70 60 

P73 

E K 

SIN8_0 

TIOB1_0 

INT20_0 

MAD01_0 

71 61 

P74 

E I 
SOT8_0 

(SDA8_0) 

TIOB2_0 

MAD02_0 

72 62 

P75 

E I 
SCK8_0 

(SCL8_0) 

TIOB3_0 

MAD03_0 

73 63 

P76 

E K 

SIN6_0 

TIOB4_0 

INT21_0 

MAD04_0 

74 64 

P77 

L I 
SOT6_0 
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MAD05_0 
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P79 

E K 

SCS60_0 

BIN0_1 

INT22_0 

MAD07_0 

77 67 

P7A 

E K 

SCS61_0 

ZIN0_1 

INT07_2 

MAD08_0 

78 - 

PF2 

E I 

SCS62_0 

DTTI1X_1 

TIOA6_1 

IC1_CLK_1 

79 - 

PF3 

E K 

SCS63_0 

FRCK1_1 

TIOB6_1 

INT05_1 

IC1_VCC_1 

80 - 

PF4 

E K 

IC10_1 

TIOA7_1 

INT06_1 

IC1_VPEN_1 

81 - 

PF5 

E K 

SIN3_1 

IC11_1 

TIOB7_1 

INT07_1 

IC1_RST_1 

82 - 

PF6 

E K 

SOT3_1 
(SDA3_1) 

IC12_1 

TIOA14_1 

INT20_1 

IC1_DATA_1 
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SCK3_1 
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IC13_1 

TIOB14_1 

INT21_1 

IC1_CIN_1 

84 68 
PE0 

C E 
MD1 

85 69 MD0 J D 

86 70 
PE2 

A A 
X0 

87 71 
PE3 

A B 
X1 

88 72 VSS - - 

89 73 VCC - - 

90 74 AVCC - - 

91 75 AVSS - - 

92 76 AVRL - - 

93 77 AVRH - - 

94 78 

P10 

F M 

AN00 

TIOA0_2 

INT08_0 

MNREX_0 

IC1_CLK_0 

95 79 

P11 

F L 

AN01 

TIOB0_2 

MNWEX_0 

IC1_VCC_0 

96 80 

P12 

F L 

AN02 

TIOA1_2 

MNCLE_0 

IC1_VPEN_0 

97 81 

P13 

F M 

AN03 

SIN9_1 

TIOB1_2 

INT25_1 

MNALE_0 

IC1_RST_0 
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98 82 

P14 

F N 

AN04 

SOT9_1 
(SDA9_1) 

TIOA2_2 

IC1_DATA_0 

TRACED0 

99 83 

P15 

F N 

AN05 

SCK9_1 
(SCL9_1) 

TIOB2_2 

IC1_CIN_0 

TRACED1 

100 84 

P16 

F O 

AN06 

SIN6_1 

RX0_0 

INT09_0 

TRACED2 

101 85 

P17 

F N 

AN07 

SOT6_1 
(SDA6_1) 

TX0_0 

TRACED3 

102 - 

PB0 

F N 

AN16 

SCK6_1 
(SCL6_1) 

TIOA9_1 

TRACED8 

103 - 

PB1 

F O 

AN17 

SCS60_1 

TIOB9_1 

AIN0_2 

INT08_1 

TRACED9 

104 - 

PB2 

F O 

AN18 

SCS61_1 

TIOA10_1 

BIN0_2 

INT09_1 

TRACED10 
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AN19 

SCS62_1 

TIOB10_1 

ZIN0_2 

TRACED11 

106 86 

P18 

F O 

AN08 

SIN2_0 

TIOA3_2 

INT10_0 

TRACED4 

107 87 

P19 

F O 

AN09 

SOT2_0 
(SDA2_0) 

TIOB3_2 

INT24_1 

TRACED5 

108 88 

P1A 

F N 

AN10 

SCK2_0 
(SCL2_0) 

TIOA4_2 

TRACED6 

109 89 

P1B 

F O 

AN11 

TIOB4_2 

INT11_0 

TRACED7 

110 - 

PB4 

F O 

AN20 

SCS63_1 

TIOA11_1 

INT10_1 

TRACED12 

111 - 

PB5 

F O 

AN21 

SIN8_1 

TIOB11_1 

AIN1_2 

INT11_1 

TRACED13 
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F N 

AN22 

SOT8_1 
(SDA8_1) 

TIOA12_1 

BIN1_2 

TRACED14 

113 - 

PB7 

F N 

AN23 

SCK8_1 
(SCL8_1) 

TIOB12_1 

ZIN1_2 

TRACED15 

114 90 

P1C 

F N 

AN12 

SCK0_1 
(SCL0_1) 

TIOA5_2 

TRACECLK 

115 91 

P1D 

F L 

AN13 

SOT0_1 
(SDA0_1) 

TIOB5_2 

MAD09_0 

116 92 

P1E 

F M 

AN14 

SIN0_1 

TIOA8_1 

INT26_1 

MAD10_0 

117 93 

P1F 

F M 

AN15 

RTS5_0 

TIOB8_1 

INT27_1 

MAD11_0 

118 94 

P2A 

F M 

AN24 

CTS5_0 

INT08_2 

MAD12_0 
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P29 

F M 

AN25 

SCK5_0 
(SCL5_0) 

INT09_2 

MAD13_0 

120 96 

P28 

F M 

AN26 

SOT5_0 
(SDA5_0) 

INT10_2 

MAD14_0 

121 97 

P27 

F M 

AN27 

SIN5_0 

INT24_0 

MAD15_0 

122 98 

P26 

E M 

ADTG_6 

TIOA6_2 

INT11_2 

MAD16_0 

123 99 

P25 

F M 

AN28 

TIOB6_2 

INT25_0 

MAD17_0 

124 100 

P24 

F L 
AN29 

TIOA13_1 

MAD18_0 

125 101 

P23 

F L 

UHCONX1 

AN30 

SCK0_0 
(SCL0_0) 

TIOB13_1 

126 102 

P22 

E M 
AN31 

SOT0_0 
(SDA0_0) 

INT26_0 
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P21 

I K 

ADTG_4 

SIN0_0 

INT27_0 

CROUT_0 

128 104 

P20 

I F NMIX 

WKUP0 

129 105 USBVCC1 - - 

130 106 
P82 

H R 
UDM1 

131 107 
P83 

H R 
UDP1 

132 108 VSS - - 

133 109 VCC - - 

134 110 
P00 

E G 
TRSTX 

135 111 

P01 

E G TCK 

SWCLK 

136 112 
P02 

E G 
TDI 

137 113 

P03 

E G TMS 

SWDIO 

138 114 

P04 

E G TDO 

SWO 

139 - 

P90 

E K 

RTO10_1 
(PPG10_1) 

TIOB0_1 

INT12_1 

IC0_CLK_1 

140 - 

P91 

E K 

SIN5_1 

RTO11_1 
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TIOB1_1 

INT13_1 

IC0_VCC_1 
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TIOB2_1 

INT14_1 

IC0_VPEN_1 

142 - 

P93 

E K 

SCK5_1 
(SCL5_1) 

RTO13_1 
(PPG13_1) 

TIOB3_1 

INT15_1 

IC0_RST_1 

143 - 

P94 

E I 

CTS5_1 

RTO14_1 
(PPG14_1) 

TIOB4_1 

IC0_DATA_1 

144 - 

P95 

E I 

RTS5_1 

RTO15_1 
(PPG15_1) 

TIOB5_1 

IC0_CIN_1 

145 115 
PC0 

K V 
E_RXER 

146 116 

PC1 

K V TIOB6_0 

E_RX03 

147 117 

PC2 

K V TIOA6_0 

E_RX02 

148 118 

PC3 

K V TIOB7_0 

E_RX01 

149 119 

PC4 

K V TIOA7_0 

E_RX00 

150 120 

PC5 

K V TIOB14_0 

E_RXDV 
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K V TIOA14_0 

E_MDIO 

152 122 

PC7 

E W 
INT13_0 

E_MDC 

CROUT_1 

153 123 
PC8 

K V 
E_RXCK_REFCK 

154 124 

PC9 

K V TIOB15_0 

E_COL 

155 125 

PCA 

K V TIOA15_0 

E_CRS 

156 126 ETHVCC - - 

157 127 VSS - - 

158 128 

PCB 

L W INT28_0 

E_COUT 

159 129 
PCC 

K V 
E_TCK 

160 130 

PCD 

L W 
SOT4_1 

(SDA4_1) 

INT14_0 

E_TXER 

161 131 

PCE 

L W 
SIN4_1 

INT15_0 

E_TX03 

162 132 

PCF 

L W 
RTS4_1 

INT12_0 

E_TX02 

163 133 

PD0 

L W INT30_1 

E_TX01 

164 134 

PD1 

L W INT31_1 

E_TX00 
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PD2 

L V CTS4_1 

E_TXEN 
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E W 

ADTG_5 

SCK4_1 
(SCL4_1) 

INT29_0 

E_PPS 

167 - 
P65 

E K 
INT28_1 

168 - 

P64 

I K CTS4_0 

INT29_1 

169 137 

P63 

L K 

ADTG_3 

RTS4_0 

INT30_0 

MOEX_0 

170 138 

P62 

L I 
SCK4_0 

(SCL4_0) 

TIOB7_2 

MWEX_0 

171 139 

P61 

L I 

UHCONX0 

SOT4_0 
(SDA4_0) 

TIOA7_2 

MALE_0 

RTCCO_0 

SUBOUT_0 

172 140 

P60 

I Q 
SIN4_0 

INT31_0 

WKUP3 

173 141 USBVCC0 - - 

174 142 
P80 

H R 
UDM0 

175 143 
P81 

H R 
UDP0 

176 144 VSS - - 
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�Ñ�GGkGŠGV�µ+�GzGFGGGM (EPFR) FûG�FóFö�<#ÝFéG�'ƒ�ÊG"4E�¥FçFöFßFðFåFÔF¹ 

'ƒ�Ê�µ+�  'ƒ�Ê�¡  �µ+�  
'ƒ�Ê$��•  

LQFP 176 LQFP 144 

A/D 
GAG•G^GŠGM 

ADTG_0 

A/D GAG•G^GŠGM�¥4ŠGVGxG:
°�Š'ƒ�Ê 

19 16 

ADTG_1 23 20 

ADTG_2 34 29 

ADTG_3 169 137 

ADTG_4 127 103 

ADTG_5 166 136 

ADTG_6 122 98 

ADTG_7 67 57 

ADTG_8 68 58 

AN00 

A/D GAG•G^GŠGM G0GXG{G>
°�Š'ƒ�ÊF¹ 

ANxx Fÿ A/D GAG•G^GŠGM ch xx G"&gFé 

94 78 

AN01 95 79 

AN02 96 80 

AN03 97 81 

AN04 98 82 

AN05 99 83 

AN06 100 84 

AN07 101 85 

AN08 106 86 

AN09 107 87 

AN10 108 88 

AN11 109 89 

AN12 114 90 

AN13 115 91 

AN14 116 92 

AN15 117 93 

AN16 102 - 

AN17 103 - 

AN18 104 - 

AN19 105 - 

AN20 110 - 

AN21 111 - 

AN22 112 - 

AN23 113 - 

AN24 118 94 

AN25 119 95 

AN26 120 96 

AN27 121 97 

AN28 123 99 

AN29 124 100 

AN30 125 101 

AN31 126 102 
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GgGŠGGGMG2Gl 
0 

TIOA0_0 

GgGŠGGGMG2Gl ch 0 TIOA 'ƒ�Ê  

46 38 

TIOA0_1 35 30 

TIOA0_2 94 78 

TIOB0_0 

GgGŠGGGMG2Gl ch 0 TIOB 'ƒ�Ê  

69 59 

TIOB0_1 139 - 

TIOB0_2 95 79 

GgGŠGGGMG2Gl 
1 

TIOA1_0 

GgGŠGGGMG2Gl ch 1 TIOA 'ƒ�Ê  

47 39 

TIOA1_1 36 31 

TIOA1_2 96 80 

TIOB1_0 

GgGŠGGGMG2Gl ch 1 TIOB 'ƒ�Ê  

70 60 

TIOB1_1 140 - 

TIOB1_2 97 81 

GgGŠGGGMG2Gl 
2 

TIOA2_0 

GgGŠGGGMG2Gl ch 2 TIOA 'ƒ�Ê  

48 40 

TIOA2_1 37 32 

TIOA2_2 98 82 

TIOB2_0 

GgGŠGGGMG2Gl ch 2 TIOB 'ƒ�Ê  

71 61 

TIOB2_1 141 - 

TIOB2_2 99 83 

GgGŠGGGMG2Gl 
3 

TIOA3_0 

GgGŠGGGMG2Gl ch 3 TIOA 'ƒ�Ê  

49 41 

TIOA3_1 38 33 

TIOA3_2 106 86 

TIOB3_0 

GgGŠGGGMG2Gl ch 3 TIOB 'ƒ�Ê  

72 62 

TIOB3_1 142 - 

TIOB3_2 107 87 

GgGŠGGGMG2Gl 
4 

TIOA4_0 

GgGŠGGGMG2Gl ch 4 TIOA 'ƒ�Ê  

50 42 

TIOA4_1 39 34 

TIOA4_2 108 88 

TIOB4_0 

GgGŠGGGMG2Gl ch 4 TIOB 'ƒ�Ê  

73 63 

TIOB4_1 143 - 

TIOB4_2 109 89 

GgGŠGGGMG2Gl 
5 

TIOA5_0 

GgGŠGGGMG2Gl ch 5 TIOA 'ƒ�Ê  

51 43 

TIOA5_1 40 35 

TIOA5_2 114 90 

TIOB5_0 

GgGŠGGGMG2Gl ch 5 TIOB 'ƒ�Ê  

74 64 

TIOB5_1 144 - 

TIOB5_2 115 91 

GgGŠGGGMG2Gl 
6 

TIOA6_0 

GgGŠGGGMG2Gl ch 6 TIOA 'ƒ�Ê  

147 117 

TIOA6_1 78 - 

TIOA6_2 122 98 

TIOB6_0 

GgGŠGGGMG2Gl ch 6 TIOB 'ƒ�Ê  

146 116 

TIOB6_1 79 - 

TIOB6_2 123 99 



   
  

  

 

Document Number: 001-99416 Rev *C      Page 34/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

'ƒ�Ê�µ+�  'ƒ�Ê�¡  �µ+�  
'ƒ�Ê$��•  

LQFP 176 LQFP 144 

GgGŠGGGMG2Gl 
7 

TIOA7_0 

GgGŠGGGMG2Gl ch 7 TIOA 'ƒ�Ê  

149 119 

TIOA7_1 80 - 

TIOA7_2 171 139 

TIOB7_0 

GgGŠGGGMG2Gl ch 7 TIOB 'ƒ�Ê  

148 118 

TIOB7_1 81 - 

TIOB7_2 170 138 

GgGŠGGGMG2Gl 
8 

TIOA8_0 

GgGŠGGGMG2Gl ch 8 TIOA 'ƒ�Ê  

2 2 

TIOA8_1 116 92 

TIOA8_2 10 - 

TIOB8_0 

GgGŠGGGMG2Gl ch 8 TIOB 'ƒ�Ê  

17 14 

TIOB8_1 117 93 

TIOB8_2 11 - 

GgGŠGGGMG2Gl 
9 

TIOA9_0 

GgGŠGGGMG2Gl ch 9 TIOA 'ƒ�Ê  

3 3 

TIOA9_1 102 - 

TIOA9_2 12 - 

TIOB9_0 
GgGŠGGGMG2Gl ch 9 TIOB 'ƒ�Ê  

18 15 

TIOB9_1 103 - 

GgGŠGGGMG2Gl 
10 

TIOA10_0 
GgGŠGGGMG2Gl ch 10 TIOA 'ƒ�Ê  

4 4 

TIOA10_1 104 - 

TIOB10_0 
GgGŠGGGMG2Gl ch 10 TIOB 'ƒ�Ê  

19 16 

TIOB10_1 105 - 

GgGŠGGGMG2Gl 
11 

TIOA11_0 
GgGŠGGGMG2Gl ch 11 TIOA 'ƒ�Ê  

5 5 

TIOA11_1 110 - 

TIOB11_0 

GgGŠGGGMG2Gl ch 11 TIOB 'ƒ�Ê  

20 17 

TIOB11_1 111 - 

TIOB11_2 24 - 

GgGŠGGGMG2Gl 
12 

TIOA12_0 

GgGŠGGGMG2Gl ch 12 TIOA 'ƒ�Ê  

6 6 

TIOA12_1 112 - 

TIOA12_2 25 - 

TIOB12_0 

GgGŠGGGMG2Gl ch 12 TIOB 'ƒ�Ê  

21 18 

TIOB12_1 113 - 

TIOB12_2 41 - 

GgGŠGGGMG2Gl 
13 

TIOA13_0 

GgGŠGGGMG2Gl ch 13 TIOA 'ƒ�Ê  

7 7 

TIOA13_1 124 100 

TIOA13_2 42 - 

TIOB13_0 

GgGŠGGGMG2Gl ch 13 TIOB 'ƒ�Ê  

22 19 

TIOB13_1 125 101 

TIOB13_2 43 - 

GgGŠGGGMG2Gl 
14 

TIOA14_0 
GgGŠGGGMG2Gl ch 14 TIOA 'ƒ�Ê  

151 121 

TIOA14_1 82 - 

TIOB14_0 
GgGŠGGGMG2Gl ch 14 TIOB 'ƒ�Ê  

150 120 

TIOB14_1 83 - 
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GgGŠGGGMG2Gl 
15 

TIOA15_0 
GgGŠGGGMG2Gl ch 15 TIOA 'ƒ�Ê  

155 125 

TIOA15_1 58 - 

TIOB15_0 
GgGŠGGGMG2Gl ch 15 TIOB 'ƒ�Ê  

154 124 

TIOB15_1 59 - 

CAN 0 

TX0_0 

CAN G2G•GMGcG5GŠGG ch 0 TX ���Š'ƒ�Ê  

101 85 

TX0_1 25 - 

TX0_2 59 - 

RX0_0 

CAN G2G•GMGcG5GŠGG ch 0 RX 
°�Š'ƒ�Ê  

100 84 

RX0_1 24 - 

RX0_2 58 - 

GUG^GQG: 

SWCLK 
GEGxG0GyG}G2GrGUG^GQG>G2G•GMGcG5GŠGGG=G{GQG=
°�Š'ƒ
�Ê 135 111 

SWDIO GEGxG0GyG}G2GrGUG^GQG>G2G•GMGcG5GŠGGGUGŠGM
°���Š
'ƒ�Ê  137 113 

SWO GEGxG0GyG}G2GrGaGsGŠG0���Š'ƒ�Ê 138 114 

TCK JTAG GTGGGVG=G{GQG=
°�Š'ƒ�Ê 135 111 

TDI JTAG GTGG GUGŠGM
°�Š'ƒ�Ê 136 112 

TDO JTAG GUG^GQG>GUGŠGM���Š'ƒ�Ê 138 114 

TMS JTAG GTGGGVGpGŠGW"g�Â
°���Š'ƒ�Ê 137 113 

TRACECLK ETM/HTM FþGVGzGŠGGCLK ���Š'ƒ�Ê  114 90 

TRACED0 

ETM FþGVGzGŠGGGUGŠGM���Š'ƒ�ÊH� 
HTM FþGVGzGŠGGGUGŠGM���Š'ƒ�Ê 

98 82 

TRACED1 99 83 

TRACED2 100 84 

TRACED3 101 85 

TRACED4 

HTM FþGVGzGŠGGGUGŠGM���Š'ƒ�Ê 

106 86 

TRACED5 107 87 

TRACED6 108 88 

TRACED7 109 89 

TRACED8 102 - 

TRACED9 103 - 

TRACED10 104 - 

TRACED11 105 - 

TRACED12 110 - 

TRACED13 111 - 

TRACED14 112 - 

TRACED15 113 - 

TRSTX JTAG GTGGGVGxGIGQGV
°�Š'ƒ�Ê 134 110 



   
  

  

 

Document Number: 001-99416 Rev *C      Page 36/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

'ƒ�Ê�µ+�  'ƒ�Ê�¡  �µ+�  
'ƒ�Ê$��•  

LQFP 176 LQFP 144 

�¥4Š 
G^GG 

MAD00_0 

�¥4ŠG^GGG2G•GMGcG5GŠGGG0GWGzGGG^GG 

69 59 

MAD01_0 70 60 

MAD02_0 71 61 

MAD03_0 72 62 

MAD04_0 73 63 

MAD05_0 74 64 

MAD06_0 75 65 

MAD07_0 76 66 

MAD08_0 77 67 

MAD09_0 115 91 

MAD10_0 116 92 

MAD11_0 117 93 

MAD12_0 118 94 

MAD13_0 119 95 

MAD14_0 120 96 

MAD15_0 121 97 

MAD16_0 122 98 

MAD17_0 123 99 

MAD18_0 124 100 

MAD19_0 40 35 

MAD20_0 39 34 

MAD21_0 38 33 

MAD22_0 37 32 

MAD23_0 36 31 

MAD24_0 35 30 

MCSX0_0 

�¥4ŠG^GGG2G•GMGcG5GŠGGGOGQGeGIGzG=GV���Š'ƒ�Ê 

67 57 

MCSX1_0 66 56 

MCSX2_0 51 43 

MCSX3_0 50 42 

MCSX4_0 49 41 

MCSX5_0 48 40 

MCSX6_0 47 39 

MCSX7_0 46 38 

MCSX8_0 63 53 
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�¥4Š 
G^GG 

MADATA00_0 

�¥4ŠG^GGG2G•GMGcG5GŠGGGUGŠGMG^GG 
(G0GWGzGGH�GUGŠGMGlGyGOGeGzG=GCG^GG) 

2 2 

MADATA01_0 3 3 

MADATA02_0 4 4 

MADATA03_0 5 5 

MADATA04_0 6 6 

MADATA05_0 7 7 

MADATA06_0 8 8 

MADATA07_0 9 9 

MADATA08_0 13 10 

MADATA09_0 14 11 

MADATA10_0 15 12 

MADATA11_0 16 13 

MADATA12_0 17 14 

MADATA13_0 18 15 

MADATA14_0 19 16 

MADATA15_0 20 17 

MDQM0_0 
�¥4ŠG^GGG2G•GMGcG5GŠGGG^G2GVGlGGG=�™�•���Š 

21 18 

MDQM1_0 22 19 

MALE_0 GlGyGOGeGzG=GG�ìG0GWGzGGGwGQGOG2G[GŠGdGy���Š�™�• 171 139 

MRDY_0 �¥4Š RDY 
°�Š�™�•  68 58 

MCLKOUT_0 �¥4ŠG^GGG=G{GQG=���Š 23 20 

MNALE_0 NAND GcGwGQGEGs���Š'ƒ�ÊG"GAG•GVG{GŠGyFéG��¥4Š  
G^GGG2G•GMGcG5GŠGGALE �™�•  97 81 

MNCLE_0 NAND GcGwGQGEGs���Š'ƒ�ÊG"GAG•GVG{GŠGyFéG��¥4Š  
G^GGG2G•GMGcG5GŠGGCLE �™�•  96 80 

MNREX_0 NAND GcGwGQGEGsG"GAG•GVG{GŠGyFéG��¥4ŠG^GG 
G2G•GMGcG5GŠGGGxGŠGW0Á�•�™�• 94 78 

MNWEX_0 NAND GcGwGQGEGsG"GAG•GVG{GŠGyFéG��¥4ŠG^GG 
G2G•GMGcG5GŠGGGwG2GV0Á�•�™�• 95 79 

MOEX_0 
SRAM Fþ�¥4ŠG^GGG2G•GMGcG5GŠGG GxGŠGW0Á�•�™�• 
1�G���FçG2G[GŠGdGy�™�• 169 137 

MWEX_0 
SRAM Fþ�¥4ŠG^GGG2G•GMGcG5GŠGG GwG2GV0Á�•�™�• 
�iFÝ3¸G�G2G[GŠGdGy�™�• 170 138 

MSDCLK_0 SDRAM G2G•GMGcG5GŠGG 
SDRAM G=G{GQG=���Š'ƒ�Ê 65 55 

MSDCKE_0 SDRAM G2G•GMGcG5GŠGG 
SDRAM G=G{GQG=G2G[GŠGdGy'ƒ�Ê 64 54 

MRASX_0 SDRAM G2G•GMGcG5GŠGG 
SDRAM G{G4G0G=GTG1GdGGGVG{GŠGd'ƒ�Ê 60 50 

MCASX_0 SDRAM G2G•GMGcG5GŠGG 
SDRAM G9GwGnG0G=GTG1GdGGGVG{GŠGd'ƒ�Ê 61 51 

MSDWEX_0 
SDRAM G2G•GMGcG5GŠGG 
SDRAM GwG2GVG2G[GŠGdGy'ƒ�Ê 62 52 
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�¥4Š 
�m3¸G� 

INT00_0 

�¥4Š�m3¸G�0[�Ó 00 Fþ
°�Š'ƒ�Ê  

2 2 

INT00_1 28 23 

INT00_2 8 8 

INT01_0 

�¥4Š�m3¸G�0[�Ó 01 
°�Š'ƒ�Ê  

7 7 

INT01_1 31 26 

INT01_2 24 - 

INT02_0 

�¥4Š�m3¸G�0[�Ó 02 
°�Š'ƒ�Ê  

13 10 

INT02_1 32 27 

INT02_2 9 9 

INT03_0 

�¥4Š�m3¸G�0[�Ó 03 
°�Š'ƒ�Ê  

16 13 

INT03_1 33 28 

INT03_2 41 - 

INT04_0 

�¥4Š�m3¸G�0[�Ó 04 
°�Š'ƒ�Ê  

49 41 

INT04_1 68 58 

INT04_2 63 53 

INT05_0 

�¥4Š�mG�3¸G�0[�Ó05 
°�Š'ƒ�Ê  

66 56 

INT05_1 79 - 

INT05_2 64 54 

INT06_0 

�¥4Š�m3¸G�0[�Ó 06 
°�Š'ƒ�Ê  

60 50 

INT06_1 80 - 

INT06_2 69 59 

INT07_0 

�¥4Š�m3¸G�0[�Ó 07 
°�Š'ƒ�Ê  

65 55 

INT07_1 81 - 

INT07_2 77 67 

INT08_0 

�¥4Š�m3¸G�0[�Ó 08 
°�Š'ƒ�Ê  

94 78 

INT08_1 103 - 

INT08_2 118 94 

INT09_0 

�¥4Š�m3¸G�0[�Ó 09 
°�Š'ƒ�Ê  

100 84 

INT09_1 104 - 

INT09_2 119 95 

INT10_0 

�¥4Š�m3¸G�0[�Ó 10 
°�Š'ƒ�Ê  

106 86 

INT10_1 110 - 

INT10_2 120 96 

INT11_0 

�¥4Š�m3¸G�0[�Ó 11 
°�Š'ƒ�Ê  

109 89 

INT11_1 111 - 

INT11_2 122 98 

INT12_0 
�¥4Š�m3¸G�0[�Ó 12 
°�Š'ƒ�Ê  

162 132 

INT12_1 139 - 

INT13_0 
�¥4Š�m3¸G�0[�Ó 13 
°�Š'ƒ�Ê  

152 122 

INT13_1 140 - 
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�¥4Š 
�m3¸G� 

INT14_0 
�¥4Š�m3¸G�0[�Ó 14 
°�Š'ƒ�Ê  

160 130 

INT14_1 141 - 

INT15_0 
�¥4Š�m3¸G�0[�Ó 15 
°�Š'ƒ�Ê  

161 131 

INT15_1 142 - 

INT16_0 
�¥4Š�m3¸G�0[�Ó 16 
°�Š'ƒ�Ê  

20 17 

INT16_1 35 30 

INT17_0 
�¥4Š�m3¸G�0[�Ó 17 
°�Š'ƒ�Ê  

21 18 

INT17_1 36 31 

INT18_0 
�¥4Š�m3¸G�0[�Ó 18 
°�Š'ƒ�Ê  

22 19 

INT18_1 37 32 

INT19_0 
�¥4Š�m3¸G�0[�Ó 19 
°�Š'ƒ�Ê  

26 21 

INT19_1 38 33 

INT20_0 
�¥4Š�m3¸G�0[�Ó 20 
°�Š'ƒ�Ê  

70 60 

INT20_1 82 - 

INT21_0 
�¥4Š�m3¸G�0[�Ó 21 
°�Š'ƒ�Ê  

73 63 

INT21_1 83 - 

INT22_0 
�¥4Š�m3¸G�0[�Ó 22 
°�Š'ƒ�Ê  

76 66 

INT22_1 58 - 

INT23_0 
�¥4Š�mG�3¸G�0[�Ó23 
°�Š'ƒ�Ê  

46 38 

INT23_1 59 - 

INT24_0 
�¥4Š�m3¸G�0[�Ó 24 
°�Š'ƒ�Ê  

121 97 

INT24_1 107 87 

INT25_0 
�¥4Š�m3¸G�0[�Ó 25 
°�Š'ƒ�Ê  

123 99 

INT25_1 97 81 

INT26_0 
�¥4Š�m3¸G�0[�Ó 26 
°�Š'ƒ�Ê  

126 102 

INT26_1 116 92 

INT27_0 
�¥4Š�m3¸G�0[�Ó 27 
°�Š'ƒ�Ê  

127 103 

INT27_1 117 93 

INT28_0 
�¥4Š�m3¸G�0[�Ó 28 
°�Š'ƒ�Ê  

158 128 

INT28_1 167 - 

INT29_0 
�¥4Š�m3¸G�0[�Ó 29 
°�Š'ƒ�Ê  

166 136 

INT29_1 168 - 

INT30_0 
�¥4Š�m3¸G�0[�Ó 30 
°�Š'ƒ�Ê  

169 137 

INT30_1 163 133 

INT31_0 
�¥4Š�m3¸G�0[�Ó 31 
°�Š'ƒ�Ê  

172 140 

INT31_1 164 134 

NMIX G\G•GlGGG9GdGy�m3¸G�
°�Š'ƒ�Ê 128 104 
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GPIO 

P00 

�×#Ý
°���ŠGkGŠGV0 

134 110 

P01 135 111 

P02 136 112 

P03 137 113 

P04 138 114 

P08 21 18 

P09 22 19 

P0A 23 20 

P10 

�×#Ý
°���ŠGkGŠGV1 

94 78 

P11 95 79 

P12 96 80 

P13 97 81 

P14 98 82 

P15 99 83 

P16 100 84 

P17 101 85 

P18 106 86 

P19 107 87 

P1A 108 88 

P1B 109 89 

P1C 114 90 

P1D 115 91 

P1E 116 92 

P1F 117 93 

P20 

�×#Ý
°���ŠGkGŠGV2 

128 104 

P21 127 103 

P22 126 102 

P23 125 101 

P24 124 100 

P25 123 99 

P26 122 98 

P27 121 97 

P28 120 96 

P29 119 95 

P2A 118 94 
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GPIO 

P30 

�×#Ý
°���ŠGkGŠGV3 

24 - 

P31 25 - 

P32 26 21 

P33 27 22 

P34 28 23 

P35 31 26 

P36 32 27 

P37 33 28 

P38 34 29 

P39 35 30 

P3A 36 31 

P3B 37 32 

P3C 38 33 

P3D 39 34 

P3E 40 35 

P40 

�×#Ý
°���ŠGkGŠGV4 

46 38 

P41 47 39 

P42 48 40 

P43 49 41 

P44 50 42 

P45 51 43 

P46 55 47 

P47 56 48 

P48 60 50 

P49 61 51 

P4A 62 52 

P4B 63 53 

P4C 64 54 

P4D 65 55 

P4E 66 56 

P50 

�×#Ý
°���ŠGkGŠGV5 

10 - 

P51 11 - 

P52 12 - 

P5D 41 - 

P5E 42 - 

P5F 43 - 

P60 

�×#Ý
°���ŠGkGŠGV6 

172 140 

P61 171 139 

P62 170 138 

P63 169 137 

P64 168 - 

P65 167 - 

P6E 166 136 
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GPIO 

P70 

�×#Ý
°���ŠGkGŠGV7 

67 57 

P71 68 58 

P72 69 59 

P73 70 60 

P74 71 61 

P75 72 62 

P76 73 63 

P77 74 64 

P78 75 65 

P79 76 66 

P7A 77 67 

P80 

�×#Ý
°���ŠGkGŠGV8 

174 142 

P81 175 143 

P82 130 106 

P83 131 107 

P90 

�×#Ý
°���ŠGkGŠGV9 

139 - 

P91 140 - 

P92 141 - 

P93 142 - 

P94 143 - 

P95 144 - 

PA0 

�×#Ý
°���ŠGkGŠGVA 

2 2 

PA1 3 3 

PA2 4 4 

PA3 5 5 

PA4 6 6 

PA5 7 7 

PA6 8 8 

PA7 9 9 

PA8 13 10 

PA9 14 11 

PAA 15 12 

PAB 16 13 

PAC 17 14 

PAD 18 15 

PAE 19 16 

PAF 20 17 
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GPIO 

PB0 

�×#Ý
°���ŠGkGŠGVB 

102 - 

PB1 103 - 

PB2 104 - 

PB3 105 - 

PB4 110 - 

PB5 111 - 

PB6 112 - 

PB7 113 - 

GPIO 

PC0 

�×#Ý
°���ŠGkGŠGVC 

145 115 

PC1 146 116 

PC2 147 117 

PC3 148 118 

PC4 149 119 

PC5 150 120 

PC6 151 121 

PC7 152 122 

PC8 153 123 

PC9 154 124 

PCA 155 125 

PCB 158 128 

PCC 159 129 

PCD 160 130 

PCE 161 131 

PCF 162 132 

PD0 

�×#Ý
°���ŠGkGŠGVD 

163 133 

PD1 164 134 

PD2 165 135 

PE0 

�×#Ý
°���ŠGkGŠGVE 

84 68 

PE2 86 70 

PE3 87 71 

PF0 

�×#Ý
°���ŠGkGŠGVF 

58 - 

PF1 59 - 

PF2 78 - 

PF3 79 - 

PF4 80 - 

PF5 81 - 

PF6 82 - 

PF7 83 - 
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GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
0 

SIN0_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGG ch 0
Fþ
°�Š'ƒ�Ê  

127 103 

SIN0_1 116 92 

SOT0_0 
(SDA0_0) 

GlGyGOGlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGG ch 
0 Fþ���Š'ƒ�Ê F¹ 
UART/CSIO/LIN (�·�8GpGŠGW0HZ3) FøFçFö�Q#ÝFéG�
FøFÝFÿSOT0 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö
�Q#ÝFéG�FøFÝFÿSDA0 FøFçFö�µ+�FçG�FéF¹ 

126 102 

SOT0_1 
(SDA0_1) 115 91 

SCK0_0 
(SCL0_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 0
FþG=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SCK0 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL0 FøFçFö�µ+�FéG�F¹ 

125 101 

SCK0_1 
(SCL0_1) 114 90 

GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
1 

SIN1_0 
(MI2SDI1_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 1 Fþ

°�Š'ƒ�Ê F¹ 
I2S 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SIN1 Fÿ MI2SDI1 FøFçFö�µ+�FéG�F¹ 

60 50 

SIN1_1 
(MI2SDI1_1) 41 - 

SOT1_0 
(SDA1_0) 

(MI2SDO1_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 1 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT1FøFçFöF¸I2C'ƒ�Ê  (�·�8GpGŠGW4) 
FøFçFö�Q#ÝFéG�FøFÝFÿSDA1FøFçFö�µ+�FéG�F¹ 

I2S 'ƒ �Ê  ( �· �8GpGŠGW2) FøFçFö �Q#ÝFéG�FøFÝFÿ
SOT1FÿMI2SDO1FøFçFö�µ+�FéG�F¹ 

61 51 

SOT1_1 
(SDA1_1) 

(MI2SDO1_1) 
42 - 

SCK1_0 
(SCL1_0) 

(MI2SCK1_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 1 Fþ
G=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  ( �· �8GpGŠGW2) F÷�Q#ÝFéG�FøFÝFÿ
SCK1 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL1 FøFçFö�µ+�FéG�F¹ 
I2S 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SCK1 Fÿ MI2SCK1 FøFçFö�µ+�FéG�F¹ 

62 52 

SCK1_1 
(SCL1_1) 

(MI2SCK1_1) 
43 - 

MI2SWS1_0 
I2S G}GŠGW4E�¥(WS)���Š'ƒ�Ê  

63 53 

MI2SWS1_1 24 - 

MI2SMCK1_0 
I2S GlGGGMG=G{GQG=
°���Š'ƒ�Ê 

64 54 

MI2SMCK1_1 25 - 
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GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
2 

SIN2_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 2 Fþ

°�Š'ƒ�Ê  

106 86 

SIN2_1 38 33 

SOT2_0 
(SDA2_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 2 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN 'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT2 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) 
FøFçFö�Q#ÝFéG�FøFÝFÿSDA2 FøFçFö�µ+�FéG�F¹ 

107 87 

SOT2_1 
(SDA2_1) 39 34 

SCK2_0 
(SCL2_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 2
FþG=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SCK2 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL2 FøFçFö�µ+�FéG�F¹ 

108 88 

SCK2_1 
(SCL2_1) 40 35 

GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
3 

SIN3_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 3 Fþ

°�Š'ƒ�Ê  

20 17 

SIN3_1 81 - 

SOT3_0 
(SDA3_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 3 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN 'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT3 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) 
FøFçFö�Q#ÝFéG�FøFÝFÿSDA3 FøFçFö�µ+�FéG�F¹ 

19 16 

SOT3_1 
(SDA3_1) 82 - 

SCK3_0 
(SCL3_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 3 Fþ
G=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SCK3 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL3 FøFçFö�µ+�FéG�F¹ 

18 15 

SCK3_1 
(SCL3_1) 83 - 

GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
4 

SIN4_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 4 Fþ

°�Š'ƒ�Ê  

172 140 

SIN4_1 161 131 

SOT4_0 
(SDA4_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 4 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN 'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT4 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) 
FøFçFö�Q#ÝFéG�FøFÝFÿSDA4 FøFçFö�µ+�FéG�F¹ 

171 139 

SOT4_1 
(SDA4_1) 

160 130 

SCK4_0 
(SCL4_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 4 Fþ
G=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�· �8GpGŠGW2) F÷�Q#ÝFéG�FøFÝFÿ
SCK4 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL4 FøFçFö�µ+�FéG�F¹ 

170 138 

SCK4_1 
(SCL4_1) 166 136 

CTS4_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 4 
FþCTS 
°�Š'ƒ�Ê  

168 - 

CTS4_1 165 135 

RTS4_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 4 
FþRTS ���Š'ƒ�Ê  

169 137 

RTS4_1 162 132 
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GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
5 

SIN5_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 5 Fþ

°�Š'ƒ�Ê  

121 97 

SIN5_1 140 - 

SOT5_0 
(SDA5_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 5 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN 'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT5 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) 
FøFçFö�Q#ÝFéG�FøFÝFÿSDA5 FøFçFö�µ+�FéG�F¹ 

120 96 

SOT5_1 
(SDA5_1) 141 - 

SCK5_0 
(SCL5_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 5 Fþ
G=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ 
SCK5 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL5 FøFçFö�µ+�FéG�F¹ 

119 95 

SCK5_1 
(SCL5_1) 142 - 

CTS5_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 5 Fþ
CTS 
°�Š'ƒ�Ê  

118 94 

CTS5_1 143 - 

RTS5_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 5 Fþ
RTS ���Š'ƒ�Ê  

117 93 

RTS5_1 144 - 

GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
6 

SIN6_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 6 Fþ

°�Š'ƒ�Ê  

73 63 

SIN6_1 100 84 

SOT6_0 
(SDA6_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 6 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN 'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT6 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) 
FøFçFö�Q#ÝFéG�FøFÝFÿSDA6 FøFçFö�µ+�FéG�F¹ 

74 64 

SOT6_1 
(SDA6_1) 101 85 

SCK6_0 
(SCL6_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 6 Fþ
G=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SCK6 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL6 FøFçFö�µ+�FéG�F¹ 

75 65 

SCK6_1 
(SCL6_1) 102 - 

SCS60_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 6 Fþ
GOGQGeGIGzG=GV0 
°���Š'ƒ�Ê  

76 66 

SCS60_1 103 - 

SCS61_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 6 Fþ
GOGQGeGIGzG=GV1 
°���Š'ƒ�Ê  

77 67 

SCS61_1 104 - 

SCS62_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 6 Fþ
GOGQGeGIGzG=GV2 
°���Š'ƒ�Ê  

78 - 

SCS62_1 105 - 

SCS63_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 6 Fþ
GOGQGeGIGzG=GV3 
°���Š'ƒ�Ê  

79 - 

SCS63_1 110 - 
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GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
7 

SIN7_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 7 Fþ

°�Š'ƒ�Ê  

13 10 

SIN7_1 46 38 

SOT7_0 
(SDA7_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 7 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN 'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT7 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) 
FøFçFö�Q#ÝFéG�FøFÝFÿSDA7 FøFçFö�µ+�FéG�F¹ 

14 11 

SOT7_1 
(SDA7_1) 47 39 

SCK7_0 
(SCL7_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 7 Fþ
G=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SCK7 FøFçFöF¸I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL7 FøFçFö�µ+�FéG�F¹ 

15 12 

SCK7_1 
(SCL7_1) 48 40 

SCS70_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 7 Fþ
GOGQGeGIGzG=GV0 
°���Š'ƒ�Ê  

16 13 

SCS70_1 49 41 

SCS71_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 7 Fþ
GOGQGeGIGzG=GV1 
°���Š'ƒ�Ê  

17 14 

SCS71_1 50 42 

SCS72_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 7 Fþ
GOGQGeGIGzG=GV2 
°���Š'ƒ�Ê  

10 - 

SCS72_1 51 43 

SCS73_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 7 Fþ
GOGQGeGIGzG=GV3 
°���Š'ƒ�Ê  

11 - 

SCS73_1 58 - 

GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
8 

SIN8_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 8 Fþ

°�Š'ƒ�Ê  

70 60 

SIN8_1 111 - 

SOT8_0 
(SDA8_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 8 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN 'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT8 FøFçFöF¸ I2C 'ƒ�Ê  (�·�8GpGŠGW
4) FøFçFö�Q#ÝFéG�FøFÝFÿSDA8 FøFçFö�µ+�FéG�F¹ 

71 61 

SOT8_1 
(SDA8_1) 112 - 

SCK8_0 
(SCL8_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 8 Fþ
G=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SCK8 FøFçFöF¸ I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFö�Q#Ý
FéG�FøFÝFÿSCL8 FøFçFö�µ+�FéG�F¹ 

72 62 

SCK8_1 
(SCL8_1) 113 - 

GlGyGOGcG/G•G=
GEGuG• 

GEGxG0Gy  
9 

SIN9_0 GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 9 Fþ

°�Š'ƒ�Ê  

68 58 

SIN9_1 97 81 

SOT9_0 
(SDA9_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 9 Fþ
���Š'ƒ�Ê F¹ 
UART/CSIO/LIN 'ƒ�Ê  (�·�8GpGŠGW0HZ3) FøFçFö�Q
#ÝFéG�FøFÝFÿSOT9 FøFçFöF¸ I2C 'ƒ�Ê  (�·�8GpGŠGW
4) FøFçFö�Q#ÝFéG�FøFÝFÿSDA9 FøFçFö�µ+�FéG�F¹ 

67 57 

SOT9_1 
(SDA9_1) 98 82 

SCK9_0 
(SCL9_0) 

GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGGch 9 Fþ
G=G{GQG=I/O 'ƒ�Ê F¹ 
CSIO 'ƒ�Ê  (�·�8GpGŠGW2) FøFçFö�Q#ÝFéG�FøFÝFÿ
SCK9 FøFçFöF¸ I2C 'ƒ�Ê  (�·�8GpGŠGW4) FøFçFöF¸�Q
#ÝFéG�FøFÝFÿSCL9 FøFçFö�µ+�FéG�F¹ 

66 56 

SCK9_1 
(SCL9_1) 

99 83 



   
  

  

 

Document Number: 001-99416 Rev *C      Page 48/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

'ƒ�Ê�µ+�  'ƒ�Ê�¡  �µ+�  
'ƒ�Ê$��•  

LQFP 176 LQFP 144 

�¨�µ+�  
GMG2Gl 

0 

DTTI0X_0 �¨�µ+�GMG2Gl0 Fþ RTO00HZRTO05 ���ŠG"�D�šFé
G��<�gGFG5G[GzGŠGMFþ
°�Š�™�• 

34 29 

DTTI0X_1 8 8 

FRCK0_0 16 GaGQGVGcGxGŠGwG•GMG2Glch 0 Fþ�¥4ŠG=G{GQG=
°�Š'ƒ
�Ê 

27 22 

FRCK0_1 13 10 

IC00_0 

�¨�µ+�GMG2Gl0 Fþ16 GaGQGVG2G•GeGQGVG;GqGeGOGqFþ
°
�Š'ƒ�ÊF¹  
ICxx FÿGOGqG[Gy�XG"&gFçG�FéF¹ 

33 28 

IC00_1 9 9 

IC01_0 32 27 

IC01_1 10 - 

IC02_0 31 26 

IC02_1 11 - 

IC03_0 28 23 

IC03_1 12 - 

RTO00_0 
(PPG00_0) �¨�µ+�GMG2Gl0 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG0 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG00 FøFçFö
�µ+�FéG�F¹ 

35 30 

RTO00_1 
(PPG00_1) 2 2 

RTO01_0 
(PPG00_0) �¨�µ+�GMG2Gl0 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG0 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG00 FøFçFö
�µ+�FéG�F¹ 

36 31 

RTO01_1 
(PPG00_1) 3 3 

RTO02_0 
(PPG02_0) �¨�µ+�GMG2Gl0 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG0 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG02 FøFçFö
�µ+�FéG�F¹ 

37 32 

RTO02_1 
(PPG02_1) 4 4 

RTO03_0 
(PPG02_0) �¨�µ+�GMG2Gl0 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG0 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG02 FøFçFö
�µ+�FéG�F¹ 

38 33 

RTO03_1 
(PPG02_1) 5 5 

RTO04_0 
(PPG04_0) �¨�µ+�GMG2Gl0 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG0 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG04 FøFçFö
�µ+�FéG�F¹ 

39 34 

RTO04_1 
(PPG04_1) 6 6 

RTO05_0 
(PPG04_0) �¨�µ+�GMG2Gl0 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG0 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG04 FøFçFö
�µ+�FéG�F¹ 

40 35 

RTO05_1 
(PPG04_1) 7 7 
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'ƒ�Ê�µ+�  'ƒ�Ê�¡  �µ+�  
'ƒ�Ê$��•  

LQFP 176 LQFP 144 

�¨�µ+�  
GMG2Gl 

1 

DTTI1X_0 �¨�µ+�GMG2Gl1 Fþ RTO10HZRTO15 G"���ŠG"�D�š
FéG��<�gGFG5G[GzGŠGMFþ
°�Š�™�• 

60 50 

DTTI1X_1 78 - 

FRCK1_0 16 GaGQGVGcGxGŠGwG•GMG2Glch 1 Fþ�¥4ŠG=G{GQG=
°�Š'ƒ
�Ê 

65 55 

FRCK1_1 79 - 

IC10_0 

�¨�µ+�GMG2Gl1 Fþ16 GaGQGVG2G•GeGQGVG;GqGeGOGqFþ
°
�Š'ƒ�ÊF¹  
ICxx FÿGOGqG[Gy�XG"&gFçG�FéF¹ 

61 51 

IC10_1 80 - 

IC11_0 62 52 

IC11_1 81 - 

IC12_0 63 53 

IC12_1 82 - 

IC13_0 64 54 

IC13_1 83 - 

RTO10_0 
(PPG10_0) �¨�µ+�GMG2Gl1 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG1 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG10 FøFçFö
�·�8FéG� F¹ 

46 38 

RTO10_1 
(PPG10_1) 139 - 

RTO11_0 
(PPG10_0) �¨�µ+�GMG2Gl1 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG1 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG10 FøFçFö
�µ+�FéG�F¹ 

47 39 

RTO11_1 
(PPG10_1) 140 - 

RTO12_0 
(PPG12_0) �¨�µ+�GMG2Gl1 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG1 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG12 FøFçFö
�µ+�FéG�F¹ 

48 40 

RTO12_1 
(PPG12_1) 141 - 

RTO13_0 
(PPG12_0) �¨�µ+�GMG2Gl1 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG1 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG12 FøFçFö
�µ+�FéG�F¹ 

49 41 

RTO13_1 
(PPG12_1) 142 - 

RTO14_0 
(PPG14_0) �¨�µ+�GMG2Gl1 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG1 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG14 FøFçFö
�µ+�FéG�F¹ 

50 42 

RTO14_1 
(PPG14_1) 143 - 

RTO15_0 
(PPG14_0) �¨�µ+�GMG2Gl1 Fþ�<�gGFG5G[GzGŠGM���Š'ƒ�ÊF¹ 

PPG1 ���ŠGpGŠGWF÷�Q#ÝFéG�FøFÝFÿF¸PPG14 FøFçFö
�µ+�FéG�F¹ 

51 43 

RTO15_1 
(PPG14_1) 144 - 



   
  

  

 

Document Number: 001-99416 Rev *C      Page 50/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

'ƒ�Ê�µ+�  'ƒ�Ê�¡  �µ+�  
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LQFP 176 LQFP 144 

G=G0GQGW 
G9G4G•GM 

0 

AIN0_0 

QPRC ch 0 AIN 
°�Š'ƒ�Ê  

46 38 

AIN0_1 75 65 

AIN0_2 103 - 

BIN0_0 

QPRC ch 0 BIN 
°�Š'ƒ�Ê  

47 39 

BIN0_1 76 66 

BIN0_2 104 - 

ZIN0_0 

QPRC ch 0 ZIN 
°�Š'ƒ�Ê  

48 40 

ZIN0_1 77 67 

ZIN0_2 105 - 

G=G0GQGW 
G9G4G•GM 

1 

AIN1_0 

QPRC ch 1 AIN 
°�Š'ƒ�Ê  

35 30 

AIN1_1 14 11 

AIN1_2 111 - 

BIN1_0 

QPRC ch 1 BIN 
°�Š'ƒ�Ê  

36 31 

BIN1_1 15 12 

BIN1_2 112 - 

ZIN1_0 

QPRC ch 1 ZIN 
°�Š'ƒ�Ê  

37 32 

ZIN1_1 16 13 

ZIN1_2 113 - 

GxG0GyGMG2Gn 
G=G{GQG= 

RTCCO_0 
GxG0GyGMG2GnG=G{GQG=Fþ0.5 &ÊG_GyGG���Š'ƒ�Ê 

171 139 

RTCCO_1 9 9 

SUBOUT_0 
GCGdG=G{GQG=���Š'ƒ�Ê 

171 139 

SUBOUT_1 9 9 

USB0 

UDM0 USB ch 0 GcG/G•G=GEGuG•H�GiGGGVD�±'ƒ�Ê  174 142 

UDP0 USB ch 0 GcG/G•G=GEGuG•H�GiGGGVD+'ƒ�Ê  175 143 

UHCONX0 USB ch 0 �¥4ŠGeGyG0GQGe�D�š'ƒ�Ê 171 139 

USB1 

UDM1 USB ch 1 GcG/G•G=GEGuG•H�GiGGGVD�±'ƒ�Ê  130 106 

UDP1 USB ch 1 GcG/G•G=GEGuG•H�GiGGGVD+'ƒ�Ê  131 107 

UHCONX1 USB ch 1 �¥4ŠGeGyG0GQGe�D�š'ƒ�Ê 125 101 

�*�˜2�  
7Á�Š 

GpGŠGW 

WKUP0 GUG1GŠGeGGGMG•G^G2GpGŠGW�Ÿ�•�™�•
°�Š'ƒ�Ê0 128 104 

WKUP1 GUG1GŠGeGGGMG•G^G2GpGŠGW�Ÿ�•�™�•
°�Š'ƒ�Ê1 13 10 

WKUP2 GUG1GŠGeGGGMG•G^G2GpGŠGW�Ÿ�•�™�•
°�Š'ƒ�Ê2 66 56 

WKUP3 GUG1GŠGeGGGMG•G^G2GpGŠGW�Ÿ�•�™�•
°�Š'ƒ�Ê3 172 140 
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'ƒ�Ê$��•  

LQFP 176 LQFP 144 

SD I/F 

S_CLK_0 SD GoGpGxG9GŠGWG2G•GMGcG5GŠGG 
SD GoGpGxG9GŠGWG=G{GQG=���Š'ƒ�Ê 28 23 

S_CMD_0 SD GoGpGxG9GŠGWG2G•GMGcG5GŠGG 
SD GoGpGxG9GŠGWGAGlG•GW���Š'ƒ�Ê 31 26 

S_DATA1_0 

SD GoGpGxG9GŠGWG2G•GMGcG5GŠGG 
SD GoGpGxG9GŠGWGUGŠGM G^GG 

26 21 

S_DATA0_0 27 22 

S_DATA3_0 32 27 

S_DATA2_0 33 28 

S_CD_0 
SD GoGpGxG9GŠGWG2G•GMGcG5GŠGG 
SD GoGpGxG9GŠGW�è��'ƒ�Ê 35 30 

S_WP_0 SD GoGpGxG9GŠGWG2G•GMGcG5GŠGG 
SD GoGpGxG9GŠGWGwG2GVGeG{GTG=GV'ƒ�Ê 34 29 

Ethernet 

E_COL /ª':�è��  154 124 

E_COUT Ethernet PHY G�FþG=G{GQG=���Š 158 128 

E_CRS G;GqGxG0�è�� 155 125 

E_MDC GlG[GŠGFGoG•GVG=G{GQG= 152 122 

E_MDIO GlG[GŠGFGoG•GVGUGŠGMI/O 151 121 

E_PPS PTP G9G4G•GMGpGYGM 166 136 

E_RX00 �w�™GUGŠGM0 149 119 

E_RX01 �w�™GUGŠGM1 148 118 

E_RX02 �w�™GUGŠGM2 147 117 

E_RX03 �w�™GUGŠGM3 146 116 

E_RXCK_RE
FCK 

�w�™G=G{GQG=
°�ŠH�GxGcG/GzG•GGG=G{GQG= 153 123 

E_RXDV �w�™GUGŠGM�w�  150 120 

E_RXER �w�™GUGŠGMG6GwGŠ�è�� 145 115 

E_TCK 3æ�™G=G{GQG=
°�Š 159 129 

E_TX00 3æ�™GUGŠGM0 164 134 

E_TX01 3æ�™GUGŠGM1 163 133 

E_TX02 3æ�™GUGŠGM2 162 132 

E_TX03 3æ�™GUGŠGM3 161 131 

E_TXEN 3æ�™GUGŠGM�w�  165 135 

E_TXER 3æ�™GUGŠGMG6GwGŠ�è�� 160 130 



   
  

  

 

Document Number: 001-99416 Rev *C      Page 52/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

'ƒ�Ê�µ+�  'ƒ�Ê�¡  �µ+�  
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LQFP 176 LQFP 144 

Smartcard0 

IC0_VCC_0 
Smartcard ch 0 G_G}GŠG2G[GŠGdGy���Š'ƒ�Ê  

6 6 

IC0_VCC_1 140 - 

IC0_VPEN_0 
Smartcard ch 0 GeG{G>GwGmG•G>���Š'ƒ�Ê  

5 5 

IC0_VPEN_1 141 - 

IC0_RST_0 
Smartcard ch 0 GxGIGQGV���Š'ƒ�Ê  

4 4 

IC0_RST_1 142 - 

IC0_CIN_0 
Smartcard ch 0 ��
°�è�� 
°�Š'ƒ�Ê  

2 2 

IC0_CIN_1 144 - 

IC0_CLK_0 Smartcard ch 0 GEGxG0GyG2G•GMGcG5GŠGGG=G{GQG=���Š
'ƒ�Ê  

7 7 

IC0_CLK_1 139 - 

IC0_DATA_0 Smartcard ch 0 GEGxG0GyG2G•GMGcG5GŠGGGUGŠGM
°��
�Š'ƒ�Ê  

3 3 

IC0_DATA_1 143 - 

Smartcard1 

IC1_VCC_0 
Smartcard ch 1 G_G}GŠG2G[GŠGdGy���Š'ƒ�Ê  

95 79 

IC1_VCC_1 79 - 

IC1_VPEN_0 
Smartcard ch 1 GeG{G>GwGmG•G>���Š'ƒ�Ê  

96 80 

IC1_VPEN_1 80 - 

IC1_RST_0 
Smartcard ch 1 GxGIGQGV���Š'ƒ�Ê  

97 81 

IC1_RST_1 81 - 

IC1_CIN_0 
Smartcard ch 1 ��
°�è�� 
°�Š'ƒ�Ê  

99 83 

IC1_CIN_1 83 - 

IC1_CLK_0 Smartcard ch 1 GEGxG0GyG2G•GMGcG5GŠGGG=G{GQG=���Š
'ƒ�Ê  

94 78 

IC1_CLK_1 78 - 

IC1_DATA_0 Smartcard ch 1 GEGxG0GyG2G•GMGcG5GŠGGGUGŠGM
°��
�Š'ƒ�Ê  

98 82 

IC1_DATA_1 82 - 
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LQFP 176 LQFP 144 

Reset INITX �¥4ŠGxGIGQGV
°�Š'ƒ�ÊF¹ 
INITX = L FþFøFÝF¸GxGIGQGVFÜ�w� F¹ 57 49 

Mode 

MD1 
GpGŠGW1 'ƒ�ÊF¹ 
GcGwGQGEGsGoGpGxFþGEGxG0Gy�i3¸G��ìFÿF¸MD1 = L G"

°�ŠFçFöFßFðFåFÔF¹ 

84 68 

MD0 

GpGŠGW0 'ƒ�ÊF¹ 
3û�–�·�8�ì FÿFM̧D0 = L G"
°�ŠFçFöFßFðFåFÔF¹ 
GcGwGQGEGs GoGpGxFþGEGxG0Gy�i3¸G��ìFÿF¸MD0 = H
G"
°�ŠFçFöFßFðFåFÔF¹ 

85 69 

Power 

VCC 7Á ;'ƒ�Ê  

1 1 

29 24 

45 37 

54 46 

89 73 

133 109 

USBVCC0 
USB I/O #Ý3.3V 7Á ;'ƒ�Ê  

173 141 

USBVCC1 129 105 

ETHVCC Ethernet I/O #Ý7Á ;'ƒ�Ê  156 126 

GND VSS GND 'ƒ�Ê  

30 25 

44 36 

53 45 

88 72 

132 108 

157 127 

176 144 

Clock 

X0 GoG2G• G=G{GQG= ($Î�ú ) 
°�Š'ƒ�Ê  86 70 

X1 GoG2G• G=G{GQG= ($Î�ú ) I/O 'ƒ�Ê  87 71 

X0A GCGd G=G{GQG= ($Î�ú ) 
°�Š'ƒ�Ê  55 47 

X1A GCGd G=G{GQG= ($Î�ú ) I/O 'ƒ�Ê  56 48 

CROUT_0 

Æ-¶9×3ÿCR $Î�úG=G{GQG=���ŠGkGŠGV 

127 103 

CROUT_1 152 122 

Analog 
power 

AVCC A/D GAG•G^GŠGMFÚG�G�D/A GAG•G^GŠGMFþG0GXG{G>7Á
 ;'ƒ�Ê  90 74 

AVRL A/D GAG•G^GŠGMFþG0GXG{G>�ö =7Á�}
°�Š'ƒ�Ê  92 76 

AVRH A/D GAG•G^GŠGMFþG0GXG{G>�ö =7Á�}
°�Š'ƒ�Ê 93 77 

Analog 
GND AVSS A/D GAG•G^GŠGMFÚG�G�D/A GAG•G^GŠGMFþGND 'ƒ�Ê  91 75 

C 'ƒ�Ê  C 7Á ;�ó���ì��5�'ƒ�Ê  52 44 

 
>: �@�–�¦8o >< 
�í �•�¹�Â�–�«�_�c�
 JTAG �† =�b�̧ �«�º  �”�¡�­�«  �Ï�î�º  (TAP) �@�š3U�I�€�Z�8�r�M�@�
 IEEE 1149.1-2001 �_  �ö
²�_ =�Ð�K�Z�8�r

�O�‡�� 32 �Å�µ�º  �¹�Â�–�« ID $��•�c�
$��^�•�µ+��†�â�X�Ú�b�©�Ü�î�¬�b ID �\5��^�•���œ�@�6�~�r�M��  TAP 'ƒ�Ê�c TAP �¥�å
�º�ß�î�Û�l�b�”�¡�­�«�è�¥�b% $×�_�P�K�Z�v�Q#Ý�I�€�r�M��  
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7. 
°���Š�G2°�g�'  

�(8® �G2° 
�*ƒ  

A 

 

 
 

GoG2G•$Î�úH�GPIO �)G��pFØ�•+�F¹  

 

GoG2G•$Î�ú�µ+�4E�¥�ì: 

�í  $Î�ú�•4O�¬�  : (Ù ���0�
  

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

 

GPIO �µ+�4E�¥�ì : 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

 

B 

 
 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

Standby mode control 

Digital input 

Standby mode control 

Digital output 

Digital output 

Clock input 

Digital input 

Standby mode control 

Pull-up resistor control 

Pull-up resistor control 

Digital output 

Digital output 

Pull-up resistor 

Digital input 
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�(8® �G2° 
�*ƒ  

C 

 

 

�í  G8GŠGeG• GWGzG2G•���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

Digital input 

Digital output 
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�(8® �G2° 
�*ƒ  

D 

 

GCGd$Î�úH� GPIO �)�pFØ�•+�F¹  

 

GoG2G•$Î�ú�µ+�4E�¥�ì: 

�í  $Î�ú�•4O�¬�  : (Ù 5�0�
  

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

 

GPIO �µ+�4E�¥�ì : 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

 

Digital output 

Pull-up resistor control 

Digital input 

Standby mode control 

Standby mode control 

Standby mode control 

Pull-up resistor control 

Digital output 

Digital output 

Clock input 

Digital input 

Digital output 
X1A 

X0A 
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�(8® �G2° 
�*ƒ  

E 

 
 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

�í  I2C 'ƒ�ÊFøFçFö�Q#ÝFéG�FøFÝF¸GUGFGMGy

���Š P-ch GVGwG•GFGGGMFÿ�–FûG8Gc 

F 

 

 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  
°�Š�D�šFÒG� 

�í  G0GXG{G>
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

�í  I2C 'ƒ�ÊFøFçFö�Q#ÝFéG�FøFÝF¸GUGFGMGy

���Š P-ch GVGwG•GFGGGMFÿ�–FûG8Gc 

 

Digital output 

Digital output 

Pull-up resistor control 

Digital input 

Standby mode control 

Digital output 

Digital output 

Pull-up resistor control 

Digital input 

Standby mode control 

Analog input 

Input control 
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�(8® �G2° 
�*ƒ  

G 

 
 

 
 
 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -12mAFI̧OL = 12mA 

�í  I2C 'ƒ�ÊFøFçFö�Q#ÝFéG�FøFÝF¸GUGFGM

Gy���Š P-ch GVGwG•GFGGGMFÿ�–FûG8Gc 

H 

 

 
 

USB IO/GPIO �)�pFØ�•+�  

 
USB IO �µ+�4E�¥�ì : 

�í  GcGyGGGbGŠGWH�G{GŠGGGbGŠGW�D�šFÒG� 

 
GPIO �µ+�4E�¥�ì : 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  IOH = -20.5mAFI̧OL = 18.5mA 

 

Standby mode  
control 

Pull-up register 
 control 
Digital input 

Digital output 

Digital output 

GPIO Digital output 

GPIO Digital input/output direction 

GPIO Digital input 

GPIO Digital input circuit control 

UDP output 

USB Full-speed/Low-speed control 

UDP input 

Differential input 

USB/GPIO select 

UDM input 

UDM output 

USB Digital input/output direction 
GPIO Digital output 

GPIO Digital input/output direction 
GPIO Digital input 

GPIO Digital input circuit control 
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�(8® �G2° 
�*ƒ  

I 

 

 
 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  5V GVGzGwG•GV 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

�í  PZR GzGFGGGM�D�š�•+�(����G8GŠGeG• 

GWGzG2G•�D�š) 

�í  PZR GzGFGGGMFþ0ò(ýFÿFÂFM4 Family 

Peripheral Manual Main Part 
(002-04856)FÃFþI/O GkGŠGVFþ'vG"Fä

�g!·FßFðFåFÔ 

 

J 

 
 
 

 
 
 

CMOS GzGgGyG`GGGTGxGEGG
°�Š 

K 

 

�í  CMOS GzGgGy���Š 

�í  TTL GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

Standby mode control 

Pull-up register 
 control 
Digital input 

Digital output 

Digital output 

Mode input 

Digital output 

Digital output 

Pull-up resistor control 

Digital input 

Standby mode control 
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�(8® �G2° 
�*ƒ  

 

L 

 

 
 
 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -8mAFI̧OL = 8mA 

�í  I2C 'ƒ�ÊFøFçFö�Q#ÝFéG�FøFÝF¸GUGFGM

Gy���Š P-ch GVGwG•GFGGGMFÿ�–FûG8Gc 

 

N 

 

 
 
 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  5V GVGzGwG•GV 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA (GPIO) 

�í  IOL = 20mA (9×3ÿGpGŠGW GeGwGG) 

�í  PZR GzGFGGGMFþ�D�š�•+� (����G8GŠ

GeG• GWGzG2G•�D�š) 

�í  PZR GzGFGGGMFþ0ò(ýFÿFÂFM4 Family 

Peripheral Manual Main Part 
(002-04856)FÃFþI/O GkGŠGVFþ'vG"Fä

�g!·FßFðFåFÔ 

�í  I2C 'ƒ�ÊFøFçFö�Q#ÝFéG�FøFÝF¸GUGFGM

Gy���Š P-ch GVGwG•GFGGGMFÿ�–FûG8Gc 

 

Digital output 

Digital output 

Digital input 

Standby mode 
control 

Digital output 

Digital output 

Fast mode  
control 

Digital input 

Standby mode 
control 

Pull-up register 
 control 

Pull-up 

register 
 control 
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O 

 
 
 
 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  5V GVGzGwG•GV  

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

�í  PZR GzGFGGGMFþ�D�š�•+� (����G8GŠ

GeG• GWGzG2G•�D�š) 

�í  PZR GzGFGGGMFþ0ò(ýFÿFÂFM4 Family 

Peripheral Manual Main Part 
(002-04856)FÃFþI/O GkGŠGVFþ'vG"Fä

�g!·FßFðFåFÔ 

 

P 

 

 
 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

 

 

Digital output 

Digital output 

Digital input 

Pull-up register 
 control 

Digital output 

Digital output 

Digital input 

Pull-up register 
 control 

Standby mode  
control 

OSC 

X0A 

P-ch 

P-ch 

N-ch 

R 
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�*ƒ  

Q 

 

 
 

GCGd$Î�úH�GPIO �)�nFØ�•+�F¹  

 
GCGd$Î�ú�µ+�4E�¥�ì : 

�í  $Î�ú�•4O�¬�  : (Ù �����0�
  

 
GPIO �µ+�4E�¥�ì : 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

 

R 

 

 
 

�í  CMOS GzGgGy���Š 

�í  CMOS GzGgGyG`GGGTGxGEGG
°�Š 

�í  G0GXG{G>���Š 

�í  GeGyG0GQGe�¬� �D�šFÒG� 

�í  GGGMG•G^G2GpGŠGW�D�šFÒG� 

�í  GeGyG0GQGe�¬� : (Ù �����N�
 

�í  IOH = -4mAFI̧OL = 4mA 

 (4.5VHZ5.5V) 

�í  IOH = -2mAFI̧OL = 2mA 

 (2.7VHZ4.5V) 

 

 
 

X1A Digital output 

Digital output 

Digital input 

Pull-up register 
 control 

Standby mode 
control 
OSC 

Standby mode 
control 

Clock input 

Pull-up register 
 control 

Digital input 

Standby mode 
control 

Analogoutput 

Digital output 

Digital output 
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8. �v�…�VFþFä�@�– 

���_�/GUG^G2GGFÿFÒG�&�"áF÷�>7€FçG�FéF¹G�FïF¸���_�/GUG^G2GGFþ�>7€FÿF¸�Q#ÝFåG�G��²�ó (�G2°�²�óF¸#”�C�²�óFúFù ) FûG�FóFöG��±FÝFß
�e�‘FåG�G�FéF¹�è�WFûF¸���_�/GUG^G2GGG"G�G��™8—�öFþ9×FÔ"g�ÂF÷�Q#ÝFçFöFÔFïFðFßFïG�FûF¸�@�–G‰4Ä�ÖFçFúFáG�G�FúG�FúFÔ�¦8oFûFôFÔFö
1��ÂFçG�FéF¹ 

8.1 0¿0£�VFþ�@�–�¦8o 
FãFãF÷FÿF¸���_�/GUG^G2GGG"�Q#ÝFçFö7Á�Ê�µ�þFþ0¿0£G"/œFÖ7•Fû�@�–FéG	FÝ�¦8oFûFôFÔFö3ÙG	G�FéF¹ 

)/�P�q�±���AFþ4B�ò  
���_�/GUG^G2GGF÷FÿF¸4#�kFúGGGVGzGG (7Á�}F¸7Á�vF¸ ��ØFúFù) FÜ�•G�G�Fø%Ú�oFéG��•+��öFÜFÒG�G�FéF¹FãFþ7H#ú�ÍG"��G�FïG�FþFÜ)/�P
�q�±���AF÷FéF¹�‘FóFöF¸���AG"�M8o% F÷G�2xFØG�FãFøFþFúFÔG�FÖFä�@�–FßFðFåFÔF¹ 

�N�á�·�8�²�óFþ4B�ò  
�N�á�·�8�²�óFÿF¸���_�/GUG^G2GGFþ�G�–Fú�·�8G"�–0ÉFéG�FïG�Fþ�²�óF÷FéF¹7Á�¼$×"I�öFþ0d�A�ÍFÿF¸FéG	FöFãFþ�²�óFþ(
�V
ÆF÷�–0É
FåG�G�FéF¹ 

�–Fû�N�á�·�8�²�ó
ÆF÷Fä�Q#ÝFßFðFåFÔF¹FãFþ�²�óG"2xFØFö�Q#ÝFéG�FøF¸�™8—�öFû�O�s8jG"�lG�FéFãFøFÜFÒG�G�FéF¹ 

�•2(�qFû0°3UFåG�FöFÔFúFÔ�Q#Ý�²�óF¸�·�8�²�óG�FïFÿ1=#.)��œFëF÷Fþ�Q#ÝFÿ�–0ÉFçFöFÔG�FëG#F¹0°3UFåG�FöFÔG��è�¥Fþ�²�óF÷Fþ�Q#Ý
G"FÚ*ƒFØFþ���œFÿF¸�²Fê�¦�SFû� ��4Š6ÛG�F÷Fä%&1/FßFðFåFÔF¹ 

'ƒ�ÊFþ��#.FÚG�G��–1¤  
���_�/GUG^G2GGFûFÿF¸7Á ;FÚG�G��›'�
°���Š'ƒ�ÊFû�PFçFöFþ�vG��…FÔ�ìF¸FãG�G�Fû�PFçFö�è�WFþ�@�–FÜ�²0[F÷FéF¹ 

1. 4#7Á�}FÚG�G�4#7Á�vFþ75�F 

�›'ƒ�ÊFû�q�±���AG"2xFØG�7Á�}H�7Á�vFÜ�3�•FåG�G�FøF¸GUG^G2GGFþ
Æ4ŠFû�Ž�ìFÜ#ÕFèF¸--FçFÔ���œFûFÿ%Ú�oFû+³G�G�FéF¹�µ�þFþ0¿
0£Fþ7•FûFÿF¸FãFþG�FÖFú4#7Á�}G�FïFÿ4#7Á�vFþ$Î#ÕG"75�FFçFöFßFðFåFÔF¹ 

2. ���Š'ƒ�ÊFþ�–1¤  

���Š'ƒ�ÊG"7Á ;'ƒ�ÊG�FïFÿ�ÚFþ���Š'ƒ�ÊFøGEGuGŠGVFçFïG�F¸�±FÝFú��5�2�,´G"�K)FFéG�Fø�±7Á�vFÜ�vG�G����œFÜFÒG�G�FéF¹FãFþ"g�Â
FÜ6×�ì6ë)FFßFøGUG^G2GGFÜ�Ž�ìFçG�FéFþF÷F¸FãFþG�FÖFú�K)FFÿFçFúFÔG�FÖFûFçFöFßFðFåFÔF¹ 

3. �•�Q#Ý
°�Š'ƒ�ÊFþ��#.  

G2G•GbGŠGNG•GGFþ8��–Fû9×FÔ
°�Š'ƒ�ÊFÿF¸G8GŠGeG•"g�ÂF÷�Q#ÝFéG�Fø�·�8FÜ�Y�ó��FûFúG����œFÜFÒG�G�FéF¹4:�)Fú�¬� G"�ÓFçFö7Á ;
'ƒ�ÊG�G>GwG•GW'ƒ�ÊFû�K)FFçFöFßFðFåFÔF¹ 
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GwGQGOG0GQGe 
���_�/GUG^G2GGFÿ�ö�È�VFûP �ºFø N �ºFþ8•�æG"�g�BFéG�FãFøFûG�G��S�BFåG�G�FéF¹�¥4ŠFÛG�$��–Fú7Á�}FÜ�•FØG�G�Fï���œF¸
Æ4ŠFþ�$#Õ

PNPN �K�œ (GCG2GxGGGM�S4�) FÜ�_3ûFçFöF¸�X$ÒmA G"2xFØG��±7Á�vFÜ7Á ;'ƒ�ÊFû�vG�)FFáG�FãFøFÜFÒG�G�FéF¹FãG�G"GwGQGOG0GQGeFø�çG�
G�FéF¹ 

�@�–: GwGQGOG0GQGeFÜ�ãG�Fø���_�/GUG^G2GGFþ�™8—�öG"�†FýG�FðFáF÷FúFßF¸%Ú�oFû+³G�$Î!ÕF¸$Î!®F¸$Î!FFþ�
G�G�FÒG�G�FéF¹FãG�G"75�FFéG�
FïG�FûF¸�è�WFþ!lFûFä�@�–FßFðFåFÔ:  

1. �q�±���A�è�VFþ7Á�}FÜ'ƒ�ÊFû�•G�G�FãFøFÜFúFÔG�FÖFûFçFöFßFðFåFÔF¹$��–FúG\G2GHF¸GCGŠGFFúFùFûG��@�–FçFöFßFðFåFÔF¹ 
2. 7Á ;�ž
°GEGŠG?G•GGG"*ƒ�ÖFçF¸$��–Fú7Á�vFÜ�vG�FúFÔG�FÖFûFçFöFßFðFåFÔF¹ 

 

�ó
²'¼Fþ0d�DFø0d�AFþ4B�ò 
�a#ú�›�\F÷FÿF¸�ó
²G�F¸7Á&"�	��'¼Fþ�›'�0d�DFø0d�AFÜ0¿FáG�G�FöFÔG�FéF¹FÚ���]FÜ�µ�þG"0¿0£FéG�Fû7•FçFöFÿF¸FãG�G�Fþ0d�DFû4:�œ
FéG�G�FÖFÚ8ªFÔFçG�FéF¹ 

GcG5G2GyGIGŠGc0¿0£ 
���_�/GUG^G2GGFÿF¸FÒG�&�"áF÷�>7€FÜ$Î#ÕFçG�FéF¹�\&k���_�/GUG^G2GGFÜ�>7€FçFöG�F¸)��Ý$×Fû�Ç3��¦�>F¸!F!O�¦�>F¸&k�
$×Fú�†��G"
#ÕFèFåFëFúFÔG�FÖF¸FÚ���]FÿF¸/æ*(Fþ
Õ6×0¿0£F¸��!•�P'Ç0¿0£F¸4#7Á�v75�F�P'Ç0¿0£F¸1��·�875�F0¿0£FúFùFþ�ó
²0¿0£G"FÚ8ªFÔFçG�FéF¹ 

#Ý3õFû6õFéG��@�– 
�•2(�qFû0°3UFåG�FïGCG2GeGzGG0���Fÿ3û�–Fþ�M+á#Ý3õ (GAG•GbGsGŠGMGŠF¸�¦�»��#.+¬�·�ìFÚG�G��¦�»#Ý�µ�þF¸#Ø���µ�þF¸3û�™F¸ ����þF¸
G_GŠGKGXGy#ÝF¸���Þ#ÝFúFù) Fû�Q#ÝFéG�FãFøG"�–�WFçFö0¿0£G‰0�4�FåG�FöFÔG�FéF¹ 

�@�–: ��G�Fö9×�ØFú�ó
²�öFÜ0[�ÓFåG�F¸�ìFû�\0ñ�ó
²�öFÜ&��–FåG�FúFÔ���œF¸&k�
$×Fû5��±Fú�s8jG"�ZFØFÛFô%$�K#Õ�èG‰3��/Fû�PFéG�5�

�±Fú�47d�öG"��FÖ#Ý3õ (�N�Ê�Š�‹0¿FûFÚFáG��>�o�Â�D�šF¸+ß'5�µ+¬�·8Õ/œ�D�šF¸+ß'5�º3û'ö�DF¸�±5�3z3æGEGGGTGnFûFÚFáG�4 /œ�D�šF¸
#Õ�è)T�âFþFïG�Fþ��$ª�µ�þF¸
»�þGEGGGTGnFûFÚFáG�GmGCG2Gy$Î�U�D�šG"FÔFÖ) F¸FúG�G�Fû��G�Fö9×FÔ�™8—�öFÜ0[�ÓFåG�G�#Ý3õ(�•�Ï�p)E�þF¸
�ñ��/¨�ÍG"FÔFÖ ) Fû�Q#ÝFåG�G�G�FÖ0¿0£G‰0�4�FåG�FïG�FþF÷FÿFÒG�G�FëG#F¹�\&kFÿF¸FãG�G�Fþ#Ý3õFû�\0ñ0���FÜ�Q#ÝFåG�FïFãFøFûG�G�$Î#Õ
FçFï�†��'¼FûFôFÔFöFÿF¸2��õG"2�FÔFÛFýG�FéFþF÷Fä�¢�ŽFßFðFåFÔF¹ 

 

8.2 G_GQG?GŠGF��/æ�VFþ�@�–�¦8o 
G_GQG?GŠGFFûFÿF¸GxGŠGW��
°�gFø/²8���/æ�gFÜFÒG�G�FéF¹FÔFêG�Fþ���œG�F¸FÿG#Fð�ÜFá�ìFþ*•!Õ�öFû6õFéG���2A�–0ÉFÿF¸�\&k Fþ�N�áFéG�
�²�óF÷Fþ��/æFû�PFçFöFþG�4:#ÝFåG�G�FéF¹��/æ�²�óFþ0ò(ýFûFôFÔFöFÿ� ��4Š6ÛG�F÷FÚ�eFÔ�œG�FëFßFðFåFÔF¹ 

GxGŠGW��
°�g 
GxGŠGW��
°�gG_GQG?GŠGFFþGeGxG•GV�ö�ÈG�Fþ��/æ�‰�2FÿF¸GeGxG•GV�ö�ÈG�%$�KFÿG#Fð�ÜFáFéG��‰�2FøGKG?GQGVG"�Q#ÝFçFöGeGxG•GV�ö�ÈFû
��/æFéG��‰�2FøFÜFÒG�G�FéF¹ 

GeGxG•GV�ö�ÈG�%$�KFÿG#Fð�ÜFáFéG����œFÿF¸GeGxG•GV�ö�ÈFþGGGyGŠ GiGŠGyFûGxGŠGW��
°�‹F¸���vFÿG#FðFûG�G�GcG{GŠFÿG#Fð�‰�2 (G4G5GŠGd 
GKGyGNGxG•G>�2) FÜ�M+á$×Fû�Q#ÝFåG�G�FéF¹FãFþ���œF¸FÿG#Fð�ÜFá��/æ�ìFûFÿF¸3û�–�q�±���AFþ�–�Ñ ��ØG"�V�GG�!ÕGGGVGzGGFÜGxGŠGW4Š
�(Fû�•G�G�G�FéF¹�\&kFþ ��/æ�N�á�²�óF÷��/æFçFöFßFðFåFÔF¹ 

GKG?GQGV��/æ�‰�2F÷Fä�Q#ÝFûFúG����œF¸GKG?GQGVFþ�K!lFþ/²8���#.FøIC FþGxGŠGWFþ/²8���#.FÜ$�FúG�FøFÝF¸6×�ì6ë)�4#�‹F¸�K0•�Y,�G"�,FÝ
2sFãFéFãFøFÜFÒG�G�FéF¹FãFþFïG�F¸GKG?GQGVFþ�K!lFþ/²8���#.FøIC FþGxGŠGWFþ/²8���#.Fþ"g�ÂG"&�1�FçFöFÛG���/æFéG�FãFøG"FÚ�ÈG�FçG�FéF¹ 

/²8���/æ�g  
/²8���/æ�gG_GQG?GŠGFFÿF¸GxGŠGW��
°�ºFø�š3QFçFöF¸GxGŠGWFÜ-çFßFö(ýFÔFïG�F¸GxGŠGWFÜ�š�gFçG�FéFÔ�ö2AG"�âFóFöFÔG�FéF¹G�FïF¸G_GQG?GŠGF
Fþ�¨GbG•�ìFû��FÔF¸GxGŠGWGbGQGOG�"ƒFßF¸GxGŠGW�š�gFûG�G�G8GŠGeG•�Y,�G�F¸FÿG#FðGdGxGQGFFûG�G�GEGuGŠGV�Y,�FÜ$Î#ÕFçG�FéFÔFïG�F¸4:�)Fú

��/æ�•/¡FÜ�²0[FøFúG�G�FéF¹�\&k FÿFÿG#FðGxGcG{GŠ�‰�2G"�N�áFçF¸0���FäFøFû��/æ�²�óFþGwG•G=�(8®G"���‹FçFöFÔG�FéF¹�\&k �N�áFþGwG•G=
�(8®Fû�‘FóFö��/æFçFöFßFðFåFÔF¹ 

5„GcGxGŠ G_GQG?GŠGF 
�@�–: BGA G_GQG?GŠGFFþSn-Ag-Cu (ÔGjGŠGy��G"Sn-Pb 
¹��FÿG#FðFûFö��/æFçFï���œF¸�Q#Ý"g�#FûG�G��K�œ�I�ØFÜ�*�WFéG�FãFøFÜFÒG�
G�FéFþF÷Fä�@�–8ªFÔG�FéF¹ 
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���_�/GUG^G2GGFþ�–'öFûFôFÔFö 
GeGwGGGOGQG=G_GQG?GŠGFFÿ�ž+!F÷F÷FÝFöFÔG�FïG�F¸+¬!›Fþ#”�CFû�:*(FéG�FãFøFûG�G��¾ 5FçG�FéF¹�¾ 5FçFïG_GQG?GŠGFFû��/æ�ìFþ!ÕFÜ�• 
G�FóFï���œF¸#ú8��d7³$Î#ÕFûG�G�*• 5�öFþ�*�WG�G_GQG?GŠGFG=GwGQG=FÜ$Î#ÕFéG�FãFøFÜFÒG�G�FéF¹�è�WFþ!lFûFä�@�–FßFðFåFÔ:  

1. �ô íFú ��Ø�š�ìFþFÒG��dF÷Fÿ0���Fû�È�(Fþ)�7âFÜ2sFãG�G�FéF¹FãFþG�FÖFú#”�CG"4JFáFöF¸ ��Ø�š�ìFþ�aFúFÔ���dFû�–'öFçFöFßFðFåFÔF¹ 
2. 0���Fþ�–'ö���dFÿGWGwG2GjGQG=GGFþ�Ù�]G"�N�áFçG�FéF¹%&�P 5�Ø70%RH �è�WF¸ 5�Ø5°CHZ30°C F÷�–'öG"FÚ8ªFÔFçG�FéF¹  
3. GWGwG2G_GQG?GŠGFG"6ä�RFçFï���œFûFÿ 5�Ø40%HZ70%RH G"�N�áFÔFïFçG�FéF¹ 

4. �\&kF÷Fÿ�²0[Fû�ÂFèFöF¸���_�/GUG^G2GGFþ�•�ß�¦FøFçFö75 5�öFþ9×FÔG0GyGm GwGmG[GŠGV/ÄG"#ÝFÔF¸�•!ñ�cFøFçFöGEGxG9G@GyG"�Q#ÝFçFö
FÚG�G�FéF¹���_�/GUG^G2GGFÿG0GyGmGwGmG[GŠGV/ÄFû
°G�Fö�&�RFçFö�–'öFçFöFßFðFåFÔF¹ 

5. +I8×�öG:GGFþ$Î#ÕFéG����dG��;�ÕFþ�¨FÔ�dFÿ4JFáFöFßFðFåFÔF¹ 

GgGŠG;G•G>FûFôFÔFö 
�¾ 5FçFïG_GQG?GŠGFFÿGgGŠG;G•G> (�•!Õ�•!ñ ) G"���‹FéG�FãFøFûG�G�7V 5FéG�FãFøFÜ�•+�F÷FéF¹GgGŠG;G•G>FÿF¸�\&k Fþ�N�áFéG��²�óF÷��
�‹FçFöFßFðFåFÔF¹ 

�²�ó : 125°C/24 �ì6ë  

7ü7Á�¼ 
�� �_�/GUG^G2GGFÿ7ü7Á�¼FûG�G�%Ú�oG"2sFãFçG�FéFÔFïG�F¸�è�WFþ!lFûFôFÔFöFä�@�–FßFðFåFÔ:  

1. �8��#”�CFþ%&�P 5�ØFÿ 40%HZ70%RH FûFçFöFßFðFåFÔF¹7V 5/æ*( (G2G8G•$Î#Õ/æ*() Fþ�Q#ÝFúFùG��²0[Fû�ÂFèFö�è0¦FçFöFßFðFåFÔF¹ 
2. �Q#ÝFéG�GAG•GgG0F¸FÿG#Fð ˆF¸FÿG#FðFäFöF¸FÚG�G��Ø3¶�Ü�•0¿
�Fÿ�±�…Fû�K�…FçFöFßFðFåFÔF¹ 

3. �Ç�/ Fþ�•7Á75�FFþFïG�F¸�æ3oG�FïFÿ+N3oFúFùFÛG�9×�¬�  (1M�
 &ì�Ø) F÷�±�…Fû�K�…FçFïG�F¸�_7Á�öFþ/°�yG‰8�G"%T#ÝFçF¸�ËFû�_7Á
GlGQGVG"�\FßFúFù�•7Á7Á,´G"�q�`7HFû�–FôG�FÖFûFçFöFßFðFåFÔF¹ 

4. ��
½F¸0£�þ8®FÿF¸�K�…G�FïFÿ�•7Á7Á,´G"�q�`7HFû�–FôG�FÖFûFçFöFßFðFåFÔF¹ 

5. )�'g�ö�¢�ö�ÈFþ�–'ö�ìF¸$Î�;GGGOG{GŠGyFúFùFþ�•7ÁFçG�FéFÔ�¦�qFþ�Q#ÝFÿ4JFáFöFßFðFåFÔF¹ 
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8.3 �Q#Ý#”�CFû6õFéG��@�–�¦8o 
���_�/GUG^G2GGFþ�™8—�öFÿF¸�S3ÙFþ�Ø�V ��ØFøFíG��è�¥Fþ#”�C�²�óFûG��k�ÑFçG�FéF¹ 

Fä�Q#ÝFû�\FïFóFöFÿF¸�è�WFþ!lFûFä�@�–FßFðFåFÔ:  

1.  5�Ø#”�C  

9× 5�Ø#”�C�WF÷Fþ6×�‡Fþ�Q#ÝFÿF¸GUG^G2GG+¬3�FðFáF÷FúFßGeGxG•GV�ö�È'¼FûG�GxGŠG=�öFþ�Y
½�œFÜ$Î#ÕFéG����œFÜFÒG�G�FéF¹9× 5�Ø
FÜ�•��FåG�G����œFÿF¸75 5��#.G"�‹FéFúFùFþ4Ä�ÖG"FÚ8ªFÔFçG�FéF¹ 

2. 7ü7Á�¼�:7Á 

���_�/GUG^G2GGFþ%$3ÆFû9×7Á�}Fû�•7ÁFçFïG�FþFÜ�Ñ�~FéG�FøF¸�:7ÁFÜ$Î#ÕFç1��·�8Fþ�N�IFøFúG�FãFøFÜFÒG�G�FéF¹FãFþG�FÖFú���œF¸
�•7ÁFþ75�FG�FïFÿ�:7ÁFþ75�FFþ��*(G"FÚ8ªFÔFçG�FéF¹ 

3. +I8×�öG:GGF¸�;�ÕF¸�� 

+I8×�öG:GG7º�V�¼�pG�F¸�;�ÕF¸��'¼FÜGUG^G2GGFû�Ü%TFçFï"g�ÂF÷�Q#ÝFéG�FøF¸�ì�Û�o�ÂFûG�G�GUG^G2GGFû�O�s8jG"�lG�Fé���œFÜ
FÒG�G�FéF¹FãFþG�FÖFú#”�C�WF÷FþFä�Q#ÝFþ���œFÿF¸75�F'ÇFûFôFÔFöFä�è0¦FßFðFåFÔF¹ 

4. �:�U)zG‰�ñ��)z  

�M+áFþGUG^G2GGFÿF¸0¿0£�VF¸�:�U)zF¸�ñ��)zFûFåG�FåG�G�#”�CG"�•��FçFöFÚG�G�FëG#F¹FçFïFÜFóFöF¸FãG�G�G"4=-¸FçFöFä�Q#ÝFßFðFåFÔF¹ 
5. $Î!®G‰$Î!F 

�@�–: �ž+!GpGŠGyGW�ºFþGUG^G2GGFÿF¸�Y!Þ�öF÷FÿFÒG�G�FëG#F¹$Î!F"@Fþ3ÆFßF÷FÿF¸Fä�Q#ÝFûFúG�FúFÔF÷FßFðFåFÔF¹$Î!®G‰$Î!FFçG�FéFøF¸
FíFþ7•Fû�˜�öG"�âFóFïG:GGFÜ$Î#ÕFéG��
G�FÜFÒG�G�FéF¹ 
 

FíFþ�ÚF�̧• 0���G""I�fFú#”�C�WF÷FþFä�Q#ÝG"FÚ*ƒFØFþ���œFÿF¸� ��4Š6ÛFûFä%&1/FßFðFåFÔF¹ 
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9. GUG^G2GG�Q#Ý�VFþ�@�– 

7Á ;'ƒ�ÊFûFôFÔFö 
VCCFV̧SS 'ƒ�Ê'ƒ�ÊFÜ0
�XFÒG����œF¸GUG^G2GG0¿0£�VFÿGwGQGOG0GQGeFúFùFþ1��·�8G"75�FFéG�FïG�FûF¸GUG^G2GG
Æ4ŠF÷� 7Á�)FûFéG	FÝ

G�FþFùFÖFçG"�K)FFçFöFÒG�G�FéFÜF¸�Y0[3}�UFþ�*�öG‰G>GwG•GWGzGgGyFþ�V�¼FûG�G�GGGVG{GŠGd�™�•Fþ1��·�8Fþ75�FG‰)r���Š7Á�v0d�AG"4B�ò
FúFùFþFïG�FûF¸�²FêFíG�G�FéG	FöG"�¥4ŠF÷7Á ;FÚG�G�G>GwG•GWFû�K)FFçFöFßFðFåFÔF¹ 

FåG�FûF¸�•GUG^G2GGFþ3ÆFßF÷�›7Á ;'ƒ�Ê FøGND 'ƒ�ÊFþ6ëFA̧VCC 'ƒ�ÊFø AVSS 'ƒ�ÊFþ6ëFA̧VRH 'ƒ�ÊFø AVRL 'ƒ�ÊFþ6ëFû0.1µF &ì�Ø
FþGIGwGmGQG=GAG•GUG•GCG"G^G2G_GGGAG•GUG•GCFøFçFö�K)FFéG�FãFøG"�N�áFçG�FéF¹ 

7Á ;7Á�}Fþ�ó���ìFûFôFÔFöF¸ 7Á ;7Á�}Fþ�š�·FÜ VCC Fþ�N�á�·�8�²�ó
ÆFûFÚFÔFöG�F¸�ô íFú�š�ìFÜFÒG�Fø1��·�8FéG�FãFøFÜFÒG�G�FéF¹
�ó���ìFþ�ö =FøFçFö FV̧CC FÿF¸�_#Ý�Ø�<�X (50Hz/60Hz) FûFÚFáG�GxGQGeGy�š�· (GbGŠG=GRGŠGbGŠG=�Í) G"�N�á�·�8�²�ó
ÆFþ 10%�è

ÆFûFçFöFßFðFåFÔF¹FÛFôF¸7Á ;�)�nFØFûG�G�%•6ë�š�·Fþ4#�û�š�·"áFÿ�������9�����V�è�WFûFçFöFßFðFåFÔF¹ 

�È��$Î�ú�G2°FûFôFÔFö 
X0/X1FX̧0A/X1A 'ƒ�ÊFþ3Æ3¶FþG\G2GHFÿ�•GUG^G2GGFþ1��·�8Fþ�N�IFøFúG�G�FéF¹X0/X1FX̧0A/X1A 'ƒ�ÊFÚG�G��È��$Î �ú�Ê  (G�FïFÿ
GIGwGmGQG=$Î�ú�Ê)F¸FåG�FûG>GwG•GWG�FþG^G2G_GGGAG•GUG•GCFÿF÷FÝG�7HG�3ÆFßFû4Ä*(FéG�G�FÖFûGeGxG•GV�ö�ÈG"0¿0£FçFöFßFðFåFÔF¹ 

G�FïFX̧0/X1FX̧0A/X1A 'ƒ�ÊFþ�ØG�G"G>GwG•GWF÷�VG�G�FÖFúGeGxG•GV�ö�ÈG0GŠGVG}GŠG=Fÿ�ó��FçFï�·�8G"�‡�…F÷FÝG�FïG�F¸�IFß�N�áFçG�FéF¹ 

��/æ�ö�ÈFûFöF¸�Q#ÝFéG��È���ú�·�ÊFþ$Î�ú0Û�oG"���‹FçFöFßFðFåFÔF¹ 

GCGdG=G{GQG=#Ý�È���ú�·�ÊFûFôFÔFö 
�•GEGxGŠGHFþGCGdG=G{GQG=$Î�ú�G2°Fÿ�˜2�7Á�vG"�*Fß�šFØFï0¿0£G"/œFóFöFÚG�F¸�Q�œ�ØFÜ�*FßFúFóFöFÔG�FéF¹�ó��FçFï$Î�úG"FåFëG�FïG�
GCGdG=G{GQG=#Ý�È���ú�·�ÊFûFÿF¸�è�WFþ�²�óG" 6FïFé�È���ú�·�ÊFþ�Q#ÝG"�N�áFçG�Fé: 

�„  /²8���/æGMG2Ge 

GCG2GH: 3.2mm × 1.5mm �è�V  

2�,´��5� : 6pFHZ7pF &ì�Ø 

�„  GxGŠGW GMG2Ge 
2�,´��5� : 6pFHZ7pF &ì�Ø 
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�¥4ŠG=G{GQG=�Q#Ý�ìFþ�@�– 
GoG2G•G=G{GQG=Fþ
°�ŠFøFçFö�¥4ŠG=G{GQG=G"�Q#ÝFéG����œFÿF¸X0/X1 'ƒ�ÊG"�¥4ŠG=G{GQG=
°�ŠFû0¿��FçF¸X0 'ƒ�ÊFûG=G{GQG=G"
°FçFöFßFðFåFÔF¹

X1 (PE3) 'ƒ�ÊFÿ�×#Ý I/O GkGŠGVFøFçFö�Q#ÝF÷FÝG�FéF¹� �]FûGCGdG=G{GQG=Fþ
°�ŠFøFçFö�¥4ŠG=G{GQG=G"�Q#ÝFéG����œFÿF¸X0A/X1A 'ƒ�ÊG"
�¥4ŠG=G{GQG=
°�ŠFû0¿��FçF¸X0A 'ƒ�ÊFûG=G{GQG=G"
°�ŠFçFöFßFðFåFÔF¹X1A (P47) 'ƒ�ÊFÿ�×#Ý I/O GkGŠGVFøFçFö�Q#ÝF÷FÝG�FéF¹ 

 

 

GlGyGOGcG/G•G=GEGuG•GEGxG0Gy'ƒ�ÊG"I2C 'ƒ�ÊFøFçFö�Q#ÝFéG����œFþ�…FÔFûFôFÔFö 
GlGyGOGcG/G•G=GEGuG•GEGxG0Gy'ƒ�ÊG"I2C 'ƒ�ÊFøFçFö�Q#ÝFéG����œF¸GUGFGMGy���ŠFþP-ch GVGwG•GFGGGMFÿ�–FûGUG1GIGŠGdGyF÷FéF¹FçFÛFçF¸I2C
'ƒ�ÊG�G�FÛFþ'ƒ�ÊFø� �]FûF¸GUG^G2GGFþ7Á�¼$×"I�öG"�òG�F¸MCU7Á ;G"G8GcFûFçFïG�G��¥4ŠI2CG^GGGEGGGTGnG��K)FFçFöFÿFÔFáG�FëG#F¹ 

C 'ƒ�ÊFûFôFÔFö 
�•GEGxGŠGHFÿGzG<GsGzGŠGMG"
Æ-¶FçFöFÔG�FéF¹�²FêC 'ƒ�ÊFøGND 'ƒ�ÊFþ6ëFûGzG<GsGzGŠGM#ÝFþ�¹ eGAG•GUG•GC (CS) G"�K)FFçFöFßFðFåFÔF¹
�¹ eGAG•GUG•GCFûFÿGIGwGmGQG=GAG•GUG•GCG�FïFÿ� &ì�ØFþ�Ø�<�X"I�öFþGAG•GUG•GCG"�Q#ÝFçFöFßFðFåFÔF¹FúFÚF¸'��™GIGwGmGQG=GAG•GUG•GCFÿF¸
 ��ØFûG�G���5��ÍFþ�š�ì�œFû"I�ö (F "I�öF¸ Y5V "I�ö )G"�âFôG�FþFÜFÒG�G�FéF¹GAG•GUG•GCFþ ��Ø"I�öG"&�1�F¸�Q#Ý�²�óFûFÚFÔFö0d�A�Í
G" 6FïFéGAG•GUG•GCG"�Q#ÝFçFöFßFðFåFÔF¹�•GEGxGŠGHF÷Fÿ���������) &ì�ØFþ�¹ eGAG•GUG•GCG"�N�áFçG�FéF¹ 

 

GpGŠGW'ƒ�Ê (MD0) FûFôFÔFö 
GpGŠGW'ƒ�Ê (MD0) Fÿ VCC 'ƒ�ÊG�FïFÿ VSS 'ƒ�ÊFû%$�K�K)FFçFöFßFðFåFÔF¹
Æ-¶GcGwGQGEGsGoGpGx�iFÝ�nFØFúFùFþ% $×F÷F¸GpGŠGW'ƒ�ÊGzGgGy
G"�š�fF÷FÝG�G�FÖFûGeGyG0GQGeG�FïFÿGeGyGNG4G•G"FéG����œFûFÿF¸G\G2GHFûG�G�GUG^G2GGFÜ�–�WFëFêGTGGGVGpGŠGWFû
°G�FþG"75�FFéG�FïG�F¸

GeGyG0GQGeG�FïFÿGeGyGNG4G•Fû�Q#ÝFéG��¬� �ÍFÿF÷FÝG�FðFá�*Fß�šFØG�Fø
¹FûF¸GpGŠGW'ƒ�ÊFÛG�VCC 'ƒ�ÊG�FïFÿ VSS 'ƒ�ÊG�Fþ2¥7³G"
�q�`FûFçF¸F÷FÝG�FðFá�*FÔG2G•GbGŠGNG•GGF÷�K)FFéG�G�FÖFûGeGxG•GV�ö�ÈG"0¿0£FçFöFßFðFåFÔF¹ 

�z �¥4ŠG=G{GQG=�Q#Ý�[ 
�•GUG^G2GG 

X0(X0A) 

X1(PE3)�
 X1A (P47) �×#ÝI/O GkGŠGVFøFçFö
�Q#Ý�•+�  

�¥4ŠG=G{GQG=
°�ŠFû0¿�� 

�•GUG^G2GG 

C 

VSS 

CS 

GND 
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7Á ;�ž
°�ìFûFôFÔFö  
7Á ;G"�ž
°H��)�•FéG�7•Fÿ� �ìFÛF¸FÒG�FÔFÿ��Fþ8p$�F÷�ž
°H��)�•G"/œFóFöFßFðFåFÔF¹A/D GAG•G^GŠGMFÚG�G�D/A GAG•G^GŠGMG"�Q#ÝFçFú
FÔ���œFA̧VCC= VCC FÚG�G�AVSS = VSS G"�K)FFçFöFßFðFåFÔF¹ 

�ž
°�ì :  �9�&�&���:���8�6�%�9�&�&0 
�9�&�&���:���8�6�%�9�&�&�� 
�9�&�&���:�(�7�+�9�&�& 
�9�&�&���:���$�9�&�&���:���$�9�5�+ 

�)�•�ì :  �$�9�5�+���:���$�9�&�&���:���9�&�& 
�(�7�+�9�&�&���:���9�&�& 
�8�6�%�9�&�&�����:���9�&�& 
�8�6�%�9�&�&�����:���9�&�& 

 

GEGxG0Gy3û�™FûFôFÔFö 
GEGxG0Gy3û�™FûFÚFÔFöFÿF¸G\G2GHFúFùFûG�G�6ë4*FóFïGUGŠGMG"�w�™FéG��•+��öFÜFÒG�G�FéF¹FíFþFïG�F¸G\G2GHG"�šFØG�GjGŠGWFþ0¿0£G"FçFöFß
FðFåFÔF¹ 

G�FïF¸�SFÜ�MG\G2GHFúFùFþ�s8jFûG�G�1�FóFïGUGŠGMG"�w�™FçFï���œG"*ƒ�ÖFçF¸�q�‹FþGUGŠGMFþGOG5GQG=GCGnFúFùG"�Ü�•FçFöG6GwGŠ�è��G"
/œFóFöFßFðFåFÔF¹ G6GwGŠFÜ�è��FåG�Fï���œFûFÿF¸
Ì3æG"/œFÖFúFùFþ��#.G"FçFöFßFðFåFÔF¹ 

0���Fþ"I�ö�jFûFôFÔFö  
GoGpGxGCG2GHFþ$�FúG�0���6ëFÚG�G�GcGwGQGEGsGoGpGx0���FøMASK 0���F÷FÿGOGQGeGzG2G0G4GVG�GoGpGxFþ�S4�Fþ4*FÔFûG�G��˜2�7Á�vG�ESDF¸

GwGQGOG0GQGeF¸G\G2GH"I�öF¸$Î�ú"I�ö'¼G"�µG�Fï7Á�¼$×"I�öFÜ$�FúG�G�FéF¹FÚ���]FûFö� �MGEGxGŠGHFþ�90���Fû�)G��pFØFö�Q#ÝFéG�7•FÿF¸
7Á�¼$×"I�öFþ0Û�oG"/œFóFöFßFðFåFÔF¹ 

5V GVGzGwG•GVI/O FþGeGyG0GQGe�µ+�FûFôFÔFö 
5V GVGzGwG•GVI/O FþGeGyG0GQGe�µ+��Q#Ý�ìFÿVCC 7Á�}�è�VFþ�™�•G"
°�ŠFçFöFÿFÔFáG�FëG#F¹ 

GUG^GQG>�µ+�G"
À#ÝFçFöFÔG�'ƒ�ÊFûFôFÔFö  
TDO/TMS/TDI/TCK/TRSTXFŞWO/SWDIO/SWCLK Fø
À#ÝFçFöFÔG�'ƒ�ÊFÿ���ŠFþG�F÷�Q#ÝFçFöFßFðFåFÔF¹ 
°�ŠFøFçFöFÿ�Q#ÝFçFöFÿFÔ
FáG�FëG#F¹ 
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10. GoGpGx GlGQGe 
GoGpGx GlGQGe (1) 

 

GoGpGx GCG2GHFûFôFÔFöFÿ FÂGoGpGx 

GlGQGe (2)FÃG"Fä�g!·FßFðFåFÔF¹ 
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GoGpGx GlGQGe (2) 

 

*: GcGwGQGEGsGoGpGxFþ0ò(ýFÿS6E2GM/GK/GH/G3/G2 GEGxGŠGH GcGwGQGEGsGeG{G>GwGmG•G>GlGYGsG0GyG"Fä�g!·FßFðFåFÔF¹ 
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GhGxGcG5GwGy G0GWGzGG GlGQGe 

GGGMGŠGV G0GWGzGG G6G•GW G0GWGzGG G^GG �Ø3¶�µ+�  

0x4000_0000 0x4000_0FFF 
AHB 

GoG2G•GcGwGQGEGsI/F GzGFGGGM 

0x4000_1000 0x4000_FFFF �£(Ù  

0x4001_0000 0x4001_0FFF 

APB0 

G=G{GQG=H�GxGIGQGV�D�š 

0x4001_1000 0x4001_1FFF G]GŠGWG4G5G0G4G7GQGOGWGQG>GMG2Gl 

0x4001_2000 0x4001_2FFF G]GŠGWG4G5G0G4G7GQGOGWGQG>GMG2Gl 

0x4001_3000 0x4001_4FFF �£(Ù  

0x4001_5000 0x4001_5FFF GUGsG0GyGMG2Gl 

0x4001_6000 0x4001_FFFF �£(Ù  

0x4002_0000 0x4002_0FFF 

APB1 

�¨�µ+�GMG2Gl0 

0x4006_1000 0x4002_1FFF �¨�µ+�GMG2Gl1 

0x4002_2000 0x4002_3FFF �£(Ù  

0x4002_4000 0x4002_4FFF PPG 

0x4002_5000 0x4002_5FFF GgGŠGGGMG2Gl 

0x4002_6000 0x4002_6FFF G=G0GQGWG9G4G•GM (QPRC) 

0x4002_7000 0x4002_7FFF A/D GAG•G^GŠGM  

0x4002_8000 0x4002_DFFF �£(Ù  

0x4002_E000 0x4002_EFFF 
Æ4ŠCR GVGxGmG•G> 

0x4002_F000 0x4002_FFFF �£(Ù  

0x4003_0000 0x4003_0FFF 

APB2 

�¥4Š�m3¸G��D�š4Š 

0x4003_1000 0x4003_1FFF �m3¸G�0[�I&�1�GzGFGGGM 

0x4003_2000 0x4003_4FFF �£(Ù  

0x4003_5000 0x4003_57FF �*7Á�}�è��  

0x4003_5800 0x4003_5FFF GUG1GŠGeGGGMG•G^G2GpGŠGW �D�š4Š 

0x4003_6000 0x4003_6FFF USB G=G{GQG= #Õ�B�G2° 

0x4003_7000 0x4003_7FFF CAN GeGxGGG?GŠGw 

0x4003_8000 0x4003_8FFF GlGyGOGcG/G•G=GEGuG•GEGxG0GyG2G•GMGcG5GŠGG 

0x4003_9000 0x4003_9FFF CRC 

0x4003_A000 0x4003_AFFF �ì0£G9G4G•GM 

0x4003_B000 0x4003_BFFF RTCH�GkGŠGV�D�š 

0x4003_C000 0x4003_C0FF �*3ÿ CR GeGxGGG?GŠGw 

0x4003_C100 0x4003_C7FF �Ø3¶G=G{GQG=�õ�F 

0x4003_C800 0x4003_C8FF �£(Ù  

0x4003_C900 0x4003_C9FF I2S G=G{GQG= #Õ�B�G2° 

0x4003_CA00 0x4003_CAFF Smartcard G2G•GMGcG5GŠGG 

0x4003_CB00 0x4003_EFFF �£(Ù  

0x4003_F000 0x4003_FFFF �¥4ŠGoGpGxG2G•GMGcG5GŠGG 
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GGGMGŠGV G0GWGzGG G6G•GW G0GWGzGG G^GG �Ø3¶�µ+�  

0x4004_0000 0x4004_FFFF 

AHB 

USB ch 0 

0x4005_0000 0x4005_FFFF USB ch 1 

0x4006_0000 0x4006_0FFF DMAC GzGFGGGM 

0x4006_1000 0x4006_1FFF DSTC GzGFGGGM 

0x4006_2000 0x4006_2FFF CAN ch.0 

0x4006_3000 0x4006_3FFF �£(Ù  

0x4006_4000 0x4006_5FFF Ethernet-MAC ch 0 

0x4006_6000 0x4006_6FFF Ethernet-MAC 0¿��GzGFGGGM 

0x4006_7000 0x4006_DFFF �£(Ù  

0x4006_E000 0x4006_EFFF SD G9GŠGWI/F 

0x4006_F000 0x4006_FFFF GPIO 

0x4007_0000 0x41FF_FFFF �£(Ù  
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11. �› CPU GGGTGŠGVFûFÚFáG�'ƒ�Ê"g�Â 

'ƒ�ÊFþ"g�ÂFøFçFö�Q#ÝFçFöFÔG�1��ƒFÿF¸�è�WFþ�–�áG"�âFñG�FéF¹ 

�„  INITX = 0 

INITX 'ƒ�ÊFÜ L GzGgGyF÷FÒG��‡6ëF¹ 

�„  INITX = 1 

INITX 'ƒ�ÊFÜ H GzGgGyF÷FÒG��‡6ëF¹ 

�„  SPL = 0 

GGGMG•G^G2GpGŠGWGAG•GVG{GŠGyGzGFGGGM (STB_CTL) FþGGGMG•G^G2'ƒ�ÊGzGgGy0¿��GaGQGV (SPL) FÜ0 Fû0¿��FåG�Fï"g�ÂF¹ 

�„  SPL = 1 

GGGMG•G^G2GpGŠGWGAG•GVG{GŠGyGzGFGGGM (STB_CTL) FþGGGMG•G^G2'ƒ�ÊGzGgGy0¿��GaGQGV (SPL) FÜ1 Fû0¿��FåG�Fï"g�ÂF¹ 

�„  
°�Š�•  


°�Š�µ+�FÜ�Q#Ý�•+�Fú"g�ÂF÷FéF¹ 

�„  
Æ4Š
°�ŠFÂ0FÃ�[��   


°�Š�µ+�FÜ�Q#ÝF÷FÝFúFÔ"g�ÂF¹
Æ4Š
°�ŠFÿL Fû�[��FåG�G�FéF¹ 

�„  Hi-Z 

'ƒ�Ê9Q�·#ÝGVGwG•GFGGGMG"9Q�·&—�F"g�ÂFûFçF¸'ƒ�ÊG"Hi-Z FûFçG�FéF¹ 

�„  0¿���Y�•  

0¿��FÜF÷FÝG�FëG#F¹ 

�„  %$�S"g�Â�–�â  

�•GpGŠGWFû&ã/œFéG�%$�SFþ"g�ÂG"�–�âFçG�FéF¹ 

Æ-¶FåG�FöFÔG��Ø3¶�µ+�FÜ�·�8�pF÷FÒG�G�F¸FíFþ�Ø3¶�µ+�Fû�‘FÔG�FéF¹ 
'ƒ�ÊG"GkGŠGVFøFçFö�Q#ÝFçFöFÔG����œFÿF¸FíFþ"g�ÂG"�–�âFçG�FéF¹ 

�„  G0GXG{G>
°�Š�• 

G0GXG{G>
°�ŠFÜ0Á�•FåG�FöFÔG�FéF¹ 

�„  GVGzGŠGG���Š 

GVGzGŠGG�µ+�FÜ�Q#Ý�•+�Fú"g�ÂF÷FéF¹ 

�„  GPIO 4E�¥ 

GUG1GŠGeGGGMG•G^G2GpGŠGW�ìF¸�×#ÝI/O GkGŠGVFû�)G��pG�G�G�FéF¹ 

�„  0¿��&—�F 

�Ù�]�D7HFûG�G�0¿��&—�FF÷FéF¹ 
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'ƒ�Ê"g�Â�M0t/²  

'ƒ
�Ê

"g
�Â

�g
�'

 

G>GyGŠGe 
�µ+��¡  

G_G}GŠG8G• 
GxGIGQGV 
G�FïFÿ 
�*7Á�}  

�è��"g�Â  

INITX 

°�Š  
"g�Â  

GUG^G2GG

Æ4Š  

GxGIGQGV 
"g�Â  

GwG•GpGŠGW 
G�FïFÿ 

GGGxGŠGe 
GpGŠGW"g�Â 

GMG2GlGpGŠGWF¸ 
RTC GpGŠGWF¸G�FïFÿ 
GGGVGQGeGpGŠGW"g�Â 

GUG1GŠGeGGGMG•G^G2RTC 
GpGŠGW G�FïFÿ 

GUG1GŠGeGGGMG•G^G2GGGVGQGe 
GpGŠGW"g�Â 

GUG1GŠGd 
GGGMG•G^G2 

GpGŠGW�Ÿ�•%$�‹
"g�Â  

7Á ;   
�Y�ó��  

7Á ;  
�ó��  

7Á ;   
�ó��  

7Á ;  
�ó��  

7Á ;  
�ó��  

7Á ;   
�ó��  

�æ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 

�æ �æ �æ �æ SPL=0 SPL=1 SPL=0 SPL=1 �æ 

A 

GPIO 4E�¥�ì  0¿���Y�•  0¿���Y�•  0¿���Y�•  
%$�S"g�Â 

�–�â  
%$�S"g�Â 

�–�â  
Hi-ZH�
Æ4Š 


°�ŠFÂ0FÃ�[��  

GPIO 
4E�¥�ì  


Æ4Š
°�Š 
FÂ0FÃ�[��  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

GPIO 4E�¥�ì  

GoG2G•�È��$Î
�ú
°�Š'ƒ�ÊH�  

�¥4ŠGoG2G•  
G=G{GQG=
°�Š 

4E�¥�ì  


°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  

B 

GPIO 4E�¥�ì  0¿���Y�•  0¿���Y�•  0¿���Y�•  
%$�S"g�Â 

�–�â  
%$�S"g�Â 

�–�â  
Hi-ZH�
Æ4Š 


°�ŠFÂ0FÃ�[��  

GPIO 4E�¥�ì  

Æ4Š
°�Š 
FÂ0FÃ�[��  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

GPIO 4E�¥�ì  

�¥4ŠGoG2G•  
G=G{GQG=
°�Š 

4E�¥�ì  
0¿���Y�•  0¿���Y�•  0¿���Y�•  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

%$�S"g�Â 
�–�â  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

%$�S"g�Â�–�â  

GoG2G•�È��$Î
�ú���Š'ƒ�Ê  

Hi-ZH� 

Æ4Š
°�Š  

FÂ0FÃ�[��H�  

°�Š�•  

Hi-ZH� 

Æ4Š
°�Š 
FÂ0FÃ�[��  

Hi-ZH� 

Æ4Š
°�Š 
FÂ0FÃ�[��  

$Î�ú�·�8�ìF¸%$�S"g�Â�–�âH�$Î�ú�õ�F�ì *1FḨi-ZH�
Æ4Š
°�ŠFÂ0FÃ�[��  

C 
INITX 


°�Š'ƒ�Ê  

GeGy 
G0GQGeH� 

°�Š�•  

GeGy 
G0GQGeH� 

°�Š�•  

GeGy 
G0GQGeH� 

°�Š�•  

GeGyG0GQGeH� 

°�Š�•  

GeGyG0GQGeH� 

°�Š�•  

GeGyG0GQGeH� 

°�Š�•  

GeGyG0GQGeH� 

°�Š�•  

GeGyG0GQGeH� 

°�Š�•  

GeGyG0GQGeH� 

°�Š�•  

D 
GpGŠGW 


°�Š'ƒ�Ê  

°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  

E 

GpGŠGW 

°�Š'ƒ�Ê  


°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  
°�Š�•  

GPIO 4E�¥�ì  0¿���Y�•  0¿���Y�•  0¿���Y�•  %$�S"g�Â�–�â  
%$�S"g�Â 

�–�â  
Hi-ZH� 

°�Š�•  

GPIO 4E�¥�ì  Hi-ZH�
°�Š�•  GPIO 4E�¥�ì  
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'ƒ
�Ê

"g
�Â

�g
�'

 

G>GyGŠGe 
�µ+��¡  

G_G}GŠG8G• 
GxGIGQGV 
G�FïFÿ 
�*7Á�}  

�è��"g�Â  

INITX 

°�Š  
"g�Â  

GUG^G2GG

Æ4Š  

GxGIGQGV 
"g�Â  

GwG•GpGŠGW 
G�FïFÿ 

GGGxGŠGe 
GpGŠGW"g�Â 

GMG2GlGpGŠGWF¸ 
RTC GpGŠGWF¸G�FïFÿ 
GGGVGQGeGpGŠGW"g�Â 

GUG1GŠGeGGGMG•G^G2RTC 
GpGŠGW G�FïFÿ 

GUG1GŠGeGGGMG•G^G2GGGVGQGe 
GpGŠGW"g�Â 

GUG1GŠGd 
GGGMG•G^G2 

GpGŠGW�Ÿ�•%$�‹
"g�Â  

7Á ;   
�Y�ó��  

7Á ;  
�ó��  

7Á ;   
�ó��  

7Á ;  
�ó��  

7Á ;  
�ó��  

7Á ;   
�ó��  

�æ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 

�æ �æ �æ �æ SPL=0 SPL=1 SPL=0 SPL=1 �æ 

 
F 

NMIX 4E�¥�ì  0¿���Y�•  0¿���Y�•  0¿���Y�•  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

WKUP 

°�Š�•  

Hi-Z/ 
WKUP 
°�Š�•  

%$�S"g�Â 
�–�â  

�V0°�è�¥FþGx
GKGŠGG4E�¥�ì 

Hi-Z 
Hi-ZH� 

°�Š�•  

Hi-ZH� 

°�Š�•  

Hi-ZH� 

Æ4Š
°�Š 
FÂ0FÃ�[��  

GPIO 4E�¥�ì  

GPIO 
4E�¥�ì  

G 

JTAG 4E�¥�ì  Hi-Z 
GeGy 

G0GQGeH� 

°�Š�•  

GeGy 
G0GQGeH� 

°�Š�•  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

GPIO 
4E�¥�ì  

0¿���Y�•  0¿���Y�•  0¿���Y�•  
Hi-ZH� 


Æ4Š
°�Š 
FÂ0FÃ�[��  

GPIO 
4E�¥�ì  


Æ4Š
°�Š 
FÂ0FÃ�[��  

Hi-ZH� 

Æ4Š
°�Š 
FÂ0FÃ�[��  

GPIO 
4E�¥�ì  

H 

JTAG 4E�¥�ì  Hi-Z 
GeGy 

G0GQGeH� 

°�Š�•  

GeGy 
G0GQGeH� 

°�Š�•  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

�V0°�è�¥FþGx
GKGŠGG4E�¥�ì 

0¿���Y�•  0¿���Y�•  0¿���Y�•  
Hi-ZH�
Æ4Š 


°�ŠFÂ0FÃ�[��  

GPIO 
4E�¥�ì  


Æ4Š
°�Š 
FÂ0FÃ�[��  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

GPIO 
4E�¥�ì  

GPIO 
4E�¥�ì  

I 

GxGKGŠGG 
4E�¥�ì  

Hi-Z 
Hi-ZH� 

°�Š�•  

Hi-ZH� 

°�Š�•  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

GPIO 
4E�¥�ì  


Æ4Š
°�Š 
FÂ0FÃ�[��  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

GPIO 
4E�¥�ì  

GPIO 
4E�¥�ì  
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%$�S"g�Â 
�–�â  

GCGd�È��$Î�ú
���Š'ƒ�Ê  

Hi-ZH� 

Æ4Š
°�Š  

FÂ0FÃ�[��H�  

°�Š�•  

Hi-ZH� 

Æ4Š
°�Š 
FÂ0H_�[��  

Hi-ZH� 

Æ4Š
°�Š 
FÂ0FÃ�[��  

$Î�ú�·�8�ìF¸%$�S"g�Â�–�âH�$Î�ú�þ�õ�F�ì *5FḨi-ZH�
Æ4Š
°�ŠFÂ0FÃ�[��  

V 

Ethernet I/O
4E�¥�ì *4 

0¿���Y�•  0¿���Y�•  0¿���Y�•  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

GPIO 4E�¥ 

Æ4Š
°�Š 
FÂ0FÃ�[��  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

GPIO 
4E�¥�ì  �V0°�è�¥FþGx

GKGŠGG4E�¥�ì 

Hi-Z 
Hi-ZH� 

°�Š�•  

Hi-ZH� 

°�Š�•  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

GPIO 
4E�¥ 
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'ƒ
�Ê

"g
�Â

�g
�'

 

G>GyGŠGe 
�µ+��¡  

G_G}GŠG8G• 
GxGIGQGV 
G�FïFÿ 
�*7Á�}  

�è��"g�Â  

INITX 

°�Š  
"g�Â  

GUG^G2GG

Æ4Š  

GxGIGQGV 
"g�Â  

GwG•GpGŠGW 
G�FïFÿ 

GGGxGŠGe 
GpGŠGW"g�Â 

GMG2GlGpGŠGWF¸ 
RTC GpGŠGWF¸G�FïFÿ 
GGGVGQGeGpGŠGW"g�Â 

GUG1GŠGeGGGMG•G^G2RTC 
GpGŠGW G�FïFÿ 

GUG1GŠGeGGGMG•G^G2GGGVGQGe 
GpGŠGW"g�Â 

GUG1GŠGd 
GGGMG•G^G2 

GpGŠGW�Ÿ�•%$�‹
"g�Â  

7Á ;   
�Y�ó��  

7Á ;  
�ó��  

7Á ;   
�ó��  

7Á ;  
�ó��  

7Á ;  
�ó��  

7Á ;   
�ó��  

�æ INITX=0 INITX=1 INITX=1 INITX=1 INITX=1 INITX=1 

�æ �æ �æ �æ SPL=0 SPL=1 SPL=0 SPL=1 �æ 

W 

Ethernet 
°��
�Š4E�¥�ì *4 

 
0¿���Y�•  0¿���Y�•  0¿���Y�•  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

%$�S"g�Â 
�–�â  

GPIO 4E�¥ 

Æ4Š
°�Š 
FÂ0FÃ�[��  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  

GPIO 4E�¥ 

�¥4Š�m3¸G�0Á
�•4E�¥�ì  

�V0°�è�¥FþGx
GKGŠGG4E�¥�ì 

Hi-Z 
Hi-ZH� 

°�Š�•  

Hi-ZH� 

°�Š�•  

Hi-ZH�
Æ4Š 

°�ŠFÂ0FÃ�[��  GPIO 

4E�¥ 

           

*1: GCGdGMG2GlGpGŠGW, �*3ÿ CR GMG2GlGpGŠGW, RTC GpGŠGW, GGGVGQGeGpGŠGW, GUG1GŠGeGGGMG•G^G2RTC GpGŠGWFÚG�G�GUG1GŠGeGGGMG•G^G2
GGGVGQGeGpGŠGWFÿ$Î�úFÜ�õ�FFçG�FéF¹ 

*2: GMG2GlGpGŠGW"g�ÂFÿ%$�S"g�ÂG"�–�âF¸RTC GpGŠGWG�FïFÿGGGVGQGeGpGŠGW"g�ÂFÿGPIO 4E�¥H�
Æ4Š
°�ŠFÂ0FÃ�[��F÷FéF¹ 

*3: GMG2GlGpGŠGW"g�ÂFÿ%$�S"g�Â�–�âF¸RTC GpGŠGWG�FïFÿGGGVGQGeGpGŠGW"g�ÂFÿHi-ZH�
Æ4Š
°�ŠFÂ0FÃ�[��F÷FéF¹ 
*4: EPFR14.E_SPLC GzGFGGGMFûG�G�4E�¥FåG�FöFÔG����œG"�æFçG�FéF¹ 
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12. 7Á�¼$×"I�ö  

12.1 )/�P�q�±���A  

8o%  0°�•  
���A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

7Á ;7Á�} *1F*̧2 VCC VSS - 0.5 VSS + 6.5 V  

7Á ;7Á�}  (USB #Ý) *1F*̧3 USBVCC0 VSS - 0.5 VSS + 6.5 V  

7Á ;7Á�}  (USB #Ý) *1F*̧3 USBVCC1 VSS - 0.5 VSS + 6.5 V  

7Á ;7Á�}  (Ethernet-MAC #Ý) *1F*̧4 ETHVCC VSS - 0.5 VSS + 6.5 V  

G0GXG{G>7Á ;7Á�} *1F*̧5 AVCC VSS - 0.5 VSS + 6.5 V  

G0GXG{G>�ö =7Á�} *1F*̧5 AVRH VSS - 0.5 VSS + 6.5 V  


°�Š7Á�}  *1 VI 

VSS - 0.5 VCC + 0.5 (�” 6.5V) V 
USB FÚG�G�
Ethernet-MAC 'ƒ�Ê
G"7VFß 

VSS - 0.5 USBVCC0 + 0.5 (�” 6.5V) V USB ch.0 'ƒ�Ê  

VSS - 0.5 USBVCC1 + 0.5 (�” 6.5V) V USB ch.1 'ƒ�Ê  

VSS - 0.5 ETHVCC + 0.5 (�” 6.5V) V Ethernet-MAC 'ƒ�Ê  

VSS - 0.5 VSS + 6.5 V 5V GVGzGwG•GV 

G0GXG{G>'ƒ�Ê
°�Š7Á�} *1 VIA VSS - 0.5 AVCC + 0.5 (�” 6.5V) V  

���Š7Á�}  *1 VO VSS - 0.5 VCC + 0.5 (�” 6.5V) V  

L GzGgGy�q�±���Š7Á�v *6 IOL - 

10 mA 4mA GMG2Ge 

20 mA 8mA GMG2Ge 

20 mA 12mA GMG2Ge 

22.4 mA I2C Fm+  

L GzGgGy�¹�’���Š7Á�v  *7 IOLAV - 

4 mA 4mA GMG2Ge 

8 mA 8mA GMG2Ge 

12 mA 12mA GMG2Ge 

20 mA I2C Fm+ 

L GzGgGy�q�±)r���Š7Á�v  �™�,OL - 100 mA  

L GzGgGy�¹�’)r���Š7Á�v  *8 �™�,OLAV - 50 mA  

H GzGgGy�q�±���Š7Á�v *6 IOH - 

- 10 mA 4mA GMG2Ge 

-20 mA 8mA GMG2Ge 

- 20 mA 12mA GMG2Ge 

H GzGgGy�¹�’���Š7Á�v  *7 IOHAV - 

- 4 mA 4mA GMG2Ge 

-8 mA 8mA GMG2Ge 

- 12 mA 12mA GMG2Ge 

H GzGgGy�q�±)r���Š7Á�v  �™�,OH - - 100 mA  

H GzGgGy�¹�’)r���Š7Á�v  *8 �™�,OHAV - - 50 mA  

�–�Ñ ��Ø  TSTG - 55 + 150 °C  
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*1: VSS = AVSS = 0.0V G"�ö =FûFçFï�ÍF÷FéF¹ 

*2: VCC Fÿ (VSS - 0.5V) G�G��*FßFúFóFöFÿFÔFáG�FëG#F¹ 

*3: USBVCC0 FøUSBVCC1 Fÿ (VSS - 0.5V) G�G��*FßFúFóFöFÿFÔFáG�FëG#F¹ 

*4: ETHVCC Fÿ (VSS - 0.5V) G�G��*FßFúFóFöFÿFÔFáG�FëG#F¹ 

*5: 7Á ;�ž
°�ìF¸7Á�}FÜ  (VCC + 0.5V) G"2xFØFöFÿFÔFáG�FëG#F¹ 

*6: �q�±���Š7Á�vFÿF¸0ñ�\FéG�'ƒ�Ê 1 �•FþGbGŠG=�ÍG"0d��FçG�FéF¹ 

*7: �¹�’���Š7Á�vFÿF¸0ñ�\FéG�'ƒ�Ê 1 �•Fû�vG�G�7Á�vFþ 100ms �‡6ë
ÆF÷Fþ�¹�’7Á�vG"0d��FçG�FéF¹ 

*8: �¹�’)r���Š7Á�vFÿF¸0ñ�\FéG�'ƒ�ÊFéG	FöFû�vG�G�7Á�vFþ 100ms Fþ�‡6ë
ÆF÷Fþ�¹�’7Á�v�ÍG"0d��FçG�FéF¹ 

 
>: �@�–�¦8o >< 
�í )/�P�q�±���A�†2x�<�•�«�º�Þ�«  (7Á�}�
7Á�v�x ��Ø�^�] ) �b�3�•�c�
���_�/�¹�Â�–�«�†%Ú�o�M�•�•+��ö�@�6�~�r�M���K�S�@�W

�Z�
���A�† 1 8o% �[�v2x�<�•�G�\�b�^�8�|�:�H�@�–�C�T�I�8��  
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12.2 �N�á�·�8�²�ó  

8o%  0°�•  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

7Á ;7Á�}  VCC - 2.7*10 5.5 V  

7Á ;7Á�} (USB ch 0 #Ý) USBVCC0 - 
3.0 3.6 (�” VCC) 

V 
*1 

2.7 5.5 (�” VCC) *2 

7Á ;7Á�}  (USB ch 1 #Ý) USBVCC1 - 
3.0 3.6 (�” VCC) 

V 
*3 

2.7 5.5 (�” VCC) *4 

7Á ;7Á�}  (Ethernet-MAC #Ý) ETHVCC - 

3.0 3.6 (�” VCC) 

V 

*5 

4.5 5.5 (�” VCC) *5 

2.7 5.5 (�” VCC) *6 

G0GXG{G>7Á ;7Á�} AVCC - 2.7 5.5 V AVCC = VCC 

G0GXG{G>�ö =7Á�} 
AVRH - *9 AVCC V  

AVRL - AVSS AVSS V  

�¹ eGAG•GUG•GC��5� CS - 1 10 ���)  
Æ-¶GzG<GsGzGŠGM#Ý *7 

�·�8 ��Ø  
GFGqG•G=GEGuG• ��Ø TJ - -40 +125 °C  

�Ø�V ��Ø  TA - -40 *8 °C  

*1: P81/UDP0H�P80/UDM0 'ƒ�ÊG" USB (UDP0FU̧DM0) FøFçFö�Q#ÝFéG����œ 

*2: P81/UDP0H�P80/UDM0 'ƒ�ÊG" GPIO (P81FP̧80) FøFçFö�Q#ÝFéG����œ 

*3: P83/UDP1H�P82/UDM1 'ƒ�ÊG" USB (UDP1FU̧DM1) FøFçFö�Q#ÝFéG����œ 

*4: P83/UDP1H�P82/UDM1 'ƒ�ÊG" GPIO (P83FP̧82) FøFçFö�Q#ÝFéG����œ 

*5: P6E/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS 'ƒ�ÊG"7VFßF¸Ethernet-MAC GMG2GmG•G>FûFÒG�'ƒ�ÊG"Ethernet-MAC 'ƒ�ÊFøFç
Fö�Q#ÝFéG����œ 

*6: P6E/ADTG_5/SCK4_1/IC23_1/INT29_0/E_PPS 'ƒ�ÊG"7VFßF¸Ethernet-MAC �±�–�Ñ�å�¢ FûFÒG�'ƒ�ÊG"�µ+�'ƒ�ÊFøFçFö�Q#ÝFé
G����œ  

*7: �¹ eGAG•GUG•GCFþ�K)F�‰�2FÿF¸9 GUG^G2GG�Q#Ý�VFþ�@�–FþFÂC 'ƒ�ÊFûFôFÔFöFÃG"Fä�g!·FßFðFåFÔF¹ 

*8: �Ø�V ��Ø  (TA) Fþ�q�± ��ØFÿF¸GFGqG•G=GEGuG• ��Ø (TJ) G"2xFØFúFÔ(
�VG�F÷�–0É�•+�F÷FéF¹ 
 
�Ø�V ��Ø  (TA) Fþ0£'ì�'G"�è�WFû&gFçG�Fé: 

  TA (Max) = TJ(Max) - Pd(Max) × ��JA 

  Pd:  �˜2�7Á�Š  (W)  
  ��JA:  G_GQG?GŠGF!Õ�¬�  (°C/W) 

  Pd (Max) = VCC × ICC ���0�D�[���������������,OL×VOL�����������������9CC-VOH) × (- IOH)) 

  IOL:  L GzGgGy���Š7Á�v 
  IOH:  H GzGgGy���Š7Á�v 
  VOL:  L GzGgGy���Š7Á�} 
  VOH:  H GzGgGy���Š7Á�} 

*9: G0GXG{G>�ö =7Á�}FÿF¸GAG•GhG0G=G{GQG=�Ø�‡(Tcck) FûG�FóFö0d�A�ÍFÜ$�FúG�G�FéF¹0ò(ýFÿ12.5. 12 GaGQGVA/D GAG•G^GŠGMFþ'vG"Fä
�g!·FßFðFåFÔF¹ 

*10: 7Á ;7Á�}FÜ�q�`�Í�• 6FÛFô�*7Á�}�è��GxGIGQGV  (VDH) Fþ6ëFÿF¸
Æ-¶9×3ÿCR G�FïFÿ
Æ-¶�*3ÿCR G=G{GQG=F÷Fþ�è�ç��/œFø�*
7Á�}�è��FþG��·�8�•+�F÷FéF¹  
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�›G_GQG?GŠGFFûFÚFáG�G_GQG?GŠGF!Õ�¬� Fø�q�±0Á��7Á�ŠG"�è�WFû&gFçG�FéF¹ 
���_�/GUG^G2GGFÿ�q�±0Á��7Á�Š�è�WF÷�·�8FÜ�–0ÉFåG�G�FéF¹ 

 

G_GQG?GŠGF!Õ�¬� Fø�q�±0Á��7Á�Š/² 

G_GQG?GŠGF �ö�È  
!Õ�¬�   

���M�D 
(°C/W) 

�q�±0Á��7Á�Š  
(mW) 

TA = +85°C TA = +105°C 

LQS144 
(0.5mm GbGQGO) 

�"�™�g8�  48 833 417 

4 �™ 33 1212 606 

LQP176 
 (0.5mm GbGQGO) 

�"�™�g8�  45 889 444 

4 �™ 31 1290 645 

 

 

>: �@�–�¦8o >< 
�í �N�á�·�8�²�ó�c�
���_�/�¹�Â�–�«�b�G�–�^�·�8�†&��–�M�•�S�u�b�²�ó�[�M��7Á�¼$×"I�ö�b0d�A�Í�c�
�M�m�Z�G�b�²�ó�b(
�V
Æ

�[�–0É�I�€�r�M��  
�–�_�N�á�·�8�²�ó�W�[�Q#Ý�K�Z�C�T�I�8���G�b�²�ó�†2x�<�Z�Q#Ý�M�•�\�
�™8—�ö�_�O�s8j�†�l�p�M�G�\�@�6�~�r�M��   

�í �¹�î�±�©�î�º�_0°3U�I�€�Z�8�^�88o% �
�Q#Ý�²�ó�
1=#.�b)��s�œ�ƒ�O�[�b�Q#Ý�c�–0É�K�Z�8�r�O�‡��  
0°3U�I�€�Z�8�•�è�¥�b�²�ó�[�b�Q#Ý�†�>*ƒ�<�b���œ�c�
�²�N�¦�S�_� ��4Š6Û�r�[�H%&1/�C�T�I�8��  

 
  



   
  

  

 

Document Number: 001-99416 Rev *C      Page 87/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

Ethernet -MAC 'ƒ�ÊFþ�P�Â/²  

'ƒ�Ê�¡  
Ethernet -MAC 

�Q#Ý�ì  
Ethernet -MAC 

�•�Q#Ý�ì    
7Á ;'� �9  

P6E/ADTG_5/SCK4_1/INT29_0/E_PPS E_PPS * P6E/ADTG_5/SCK4_1/INT29_0 VCC 

PC0/E_RXER E_RXER PC0 

ETHVCC 

PC1/TIOB6_0/E_RX03 E_RX03 PC1/TIOB6_0 

PC2/TIOA6_0/E_RX02 E_RX02 PC2/TIOA6_0 

PC3/TIOB7_0/E_RX01 E_RX01 PC3/TIOB7_0 

PC4/TIOA7_0/E_RX00 E_RX00 PC4/TIOA7_0 

PC5/TIOB14_0/E_RXDV E_RXDV PC5/TIOB14_0 

PC6/TIOA14_0/E_MDIO E_MDIO PC6/TIOA14_0 

PC7/INT13_0/E_MDC/CROUT_1 E_MDC PC7/INT13_0/CROUT_1 

PC8/E_RXCK_REFCK E_RXCK_REFCK PC8 

PC9/TIOB15_0/E_COL E_COL PC9/TIOB15_0 

PCA/TIOA15_0/E_CRS E_CRS PCA/TIOA15_0 

PCB/INT28_0/E_COUT E_COUT PCB/INT28_0 

PCC/E_TCK E_TCK PCC 

PCD/SOT4_1/INT14_0/E_TXER E_TXER PCD/SOT4_1/INT14_0 

PCE/SIN4_1/INT15_0/E_TX03 E_TX03 PCE/SIN4_1/INT15_0 

PCF/RTS4_1/INT12_0/E_TX02 E_TX02 PCF/RTS4_1/INT12_0 

PD0/INT30_1/E_TX01 E_TX01 PD0/INT30_1 

PD1/INT31_1/E_TX00 E_TX00 PD1/INT31_1 

PD2/CTS4_1/E_TXEN E_TXEN PD2/CTS4_1 

*: Ethernet-MAC 
Æ4ŠFþPTP G9G4G•GM�Ø�‡G"�<�gF÷&�1�FéG�7•Fû�Q#ÝFåG�G�FéF¹ 
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�˜2�7Á�Š  (Pd) Fþ'ì���‰�2  
 
�˜2�7Á�ŠFÿ�è�WFþ�'F÷0£'ìFåG�G�FéF¹ 

 Pd = VCC × ICC �����������,OL × VOL�����������������9CC-VOH) × (-IOH)) 

 IOL:  L GzGgGy���Š7Á�v 

 IOH:  H GzGgGy���Š7Á�v 

 VOL:  L GzGgGy���Š7Á�} 

 VOH:  H GzGgGy���Š7Á�} 

 
ICC FÿGUG^G2GG
ÆF÷�˜2�FåG�G�7Á�vF÷FéF¹ 
�è�WFû�(0ŽF÷FÝG�FéF¹ 

ICC = ICC ���,�1�7�����������,CC (IO) 

 
 ICC (INT): GzG<GsGzGŠGMG"3ûFçFö
Æ4ŠG{GFGQG=F¸GoGpGxFúFùF÷�˜2�FåG�G�7Á�vF÷FéF¹ 

 ���,CC (IO): ���Š'ƒ�ÊFÜ�˜2�FéG�7Á�v  (I/O �)G��pFØ7Á�v) Fþ�œ0£ 

 
ICC (INT) FûFôFÔFöFÿFÂ 12.3. %$�v0d�AFÃFþFÂ(1) 7Á�v0d�AFÃFûG�FóFö�£ �F÷FÝG�Fé (�•0d�AFþ�ÍFÿ'ƒ�Ê�[���ìFþ�ÍFþFïG�F¸ ICC (IO) Fÿ
�µG#F÷FÔG�FëG#)F¹   

ICC (IO) FûFôFÔFöFÿF¸FÚ���]FþGEGGGTGnFû�k�ÑFçG�FéF¹ 
�è�WFþ0£'ì�'FûG�G�'ì��FçFöFßFðFåFÔF¹ 

ICC (IO) =  (CINT + CEXT) × VCC × fSW 
  CINT:  'ƒ�Ê
Æ4Š2�,´��5�  
  CEXT:  ���Š'ƒ�Ê�¥4Š2�,´��5�  
  fSW:  'ƒ�ÊGGG2GQGOG•G>�Ø�<�X 

 

8o%  0°�•  �²�ó  ��5��Í  

'ƒ�Ê
Æ4Š2�,´��5�  CINT 

4mA GMG2Ge 1.93pF 

8mA GMG2Ge 3.45pF 

12mA GMG2Ge 3.42pF 

 
�˜2�7Á�ŠFÜ0Û�o�•+�Fú���œFûFÿF¸ICC (Max) Fþ�ÍFÿ�è�WFþG�FÖFû'ì��FçFöFßFðFåFÔ: 

�– �  (+25°C) FûFö7Á�v�Í (ICC (Typ)) G" ���FçG�FéF¹ 

ICC Fþ�ÍFû�·�8�ì�q�±GxGŠG=7Á�v�Í  (ICC (leak_max)) G"�•'ìFçG�FéF¹ 

 
ICC(Max) = ICC (Typ) + ICC (leak_max) 

 

8o%  0°�•  �²�ó  7Á�v�Í  

�·�8�ì�q�±GxGŠG=7Á�v ICC (leak_max) 

TJ = +125°C 53.6mA 

TJ = +105°C 26.6mA 

TJ = +85°C 17.5mA 
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7Á�v1��Â�W 

 

 
  

A 

V 

�í�í�í
 

�í�í�í
 

�í�í�í
 

V A 

A 

Regulator 

Logic 

Flash 
 

RAM 
 

ICC 

ICC (INT) 
 

���,CC (IO) 
 

IOL 
 

VOL 
 

VOH 
 

IOH 
 

ICC (IO) 
 

Chip 

VCC 

CEXT 
 

Pd=VCC×ICC ���������,OL×VOL)>)�������9CC-VOH)×(>+IOH)) 
ICC=ICC (INT)>)�� ICC (IO) 
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12.3 %$�v0d�A 

12.3.1 7Á�v0d�A 
 

/² 12-1. 3û�–�·�8 (PLL)F÷�† =Fø�q�±Fþ�˜2�7Á�vF¸GcGwGQGEGsGoGpGxFÛG���/œFéG�GAGŠGW(GcGwGQGEGsG0G=GIGwGzGŠGMGpGŠGWFÚG�G�4Ä)zG^GQGcG/
�µ+�FÜ�w�  ) 

8o%  0°�•  'ƒ�Ê �¡  �²�ó  �Ø�<�X *4 
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  ICC VCC 
3û�–�·�8  

*7,*8 
(PLL) 

*5 180MHz 73 131 mA 

*3 
�Ø3¶G=G{GQG=FéG	FöON �ì  *6 

160MHz 65 123 mA 

144MHz 59 117 mA 

120MHz 50 108 mA 

100MHz 43 101 mA 

80MHz 35 93 mA 

60MHz 27 85 mA 

40MHz 19 77 mA 

20MHz 11 69 mA 

8MHz 6.9 64 mA 

4MHz 5.3 63 mA 

*5 180MHz 44 102 mA 

*3 
�Ø3¶G=G{GQG=FéG	FöOFF �ì  *6 

160MHz 40 98 mA 

144MHz 36 94 mA 

120MHz 31 89 mA 

100MHz 27 85 mA 

80MHz 22 80 mA 

60MHz 17 75 mA 

40MHz 13 71 mA 

20MHz 7.9 65 mA 

8MHz 5.2 63 mA 

4MHz 4.3 62 mA 

*1: TA = +25°CFV̧CC = 3.3V 

*2: TJ = +125°CFV̧CC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: PCLK0 = PCLK1 = PCLK2 = HCLK/2 Fþ�ìF¸�Ø�<�XFÿ HCLK Fþ�ÍF÷Fé 

*5: GcGwGQGEGsG0G=GIGwGzGŠGMGpGŠGWF¸GVGzGŠGGG^GQGcG/�µ+��·�8 (FRWTR.RWT = 11FF̧BFCR.BE = 1) FþFøFÝ 

*6: GcGwGQGEGsG0G=GIGwGzGŠGMGpGŠGWF¸GVGzGŠGGG^GQGcG/�µ+��·�8 (FRWTR.RWT = 10FF̧BFCR.BE = 1) FþFøFÝ 

*7: GoG2G•GcGwGQGEGsGoGpGxG�FþGUGŠGMG0G=GIGGFúFç 

*8: �È���ú�·�Ê (4MHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-2. 3û�–�·�8 (PLL)Fþ�† =Fø�q�±Fþ�˜2�7Á�vF¸GcGwGQGEGsGoGpGxFÛG��è�ç�·�8��/œ(GcGwGQGEGsG0G=GIGwGzGŠGMGpGŠGWFøGVGzGŠGGG^GQGcG/
�µ+�FÜ!“�  ) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  �Ø�<�X *4 
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  ICC VCC 
3û�–�·�8   

*7F*̧8 
(PLL) 

*5 180MHz 82 140 mA 

*3 

�Ø3¶G=G{GQG=FéG	FöON �ì  *6 

160MHz 74 132 mA 

144MHz 68 126 mA 

120MHz 58 116 mA 

100MHz 49 107 mA 

80MHz 40 98 mA 

60MHz 31 89 mA 

40MHz 22 80 mA 

20MHz 13 71 mA 

8MHz 7.5 65 mA 

4MHz 5.6 63 mA 

*5  180MHz 48 106 mA 

*3 

�Ø3¶G=G{GQG=FéG	FöOFF �ì  *6 

160MHz 44 102 mA 

144MHz 41 99 mA 

120MHz 35 93 mA 

100MHz 30 88 mA 

80MHz 25 83 mA 

60MHz 20 78 mA 

40MHz 14 72 mA 

20MHz 8.7 66 mA 

8MHz 5.6 63 mA 

4MHz 4.5 62 mA 

*1: TA = +25°CFV̧CC = 3.3V 

*2: TJ = +125°CFV̧CC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: PCLK0 = PCLK1 = PCLK2 = HCLK Fþ�ìF¸�Ø�<�XFÿ HCLK Fþ�ÍF÷FéF¹ 

*5: GcGwGQGEGsG0G=GIGwGzGŠGMGpGŠGWF¸GVGzGŠGGG^GQGcG/�µ+��õ�F (FRWTR.RWT = 11FF̧BFCR.BE = 0) Fþ�ì  

*6: GcGwGQGEGsG0G=GIGwGzGŠGM GpGŠGWF¸GVGzGŠGGG^GQGcG/�µ+��õ�F (FRWTR.RWT = 10FF̧BFCR.BE = 0) Fþ�ì  

*7: GoG2G•GcGwGQGEGsGoGpGxG�FþGUGŠGM G0G=GIGGFÒG� 

*8: �È���ú�·�Ê (4MHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-3. 3û�–�·�8 (PLL)Fþ�† =Fø�q�±Fþ�˜2�7Á�vF¸GcGwGQGEGsGoGpGxFÛG��è�ç�·�8��/œ�ì (GcGwGQGEGs0 G4G5G2GVGCG2G=GyGpGŠGWF¸GxGŠGWG0
G=GIGG0 G4G5G2GV) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  �Ø�<�X *4 
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  ICC VCC 
3û�–�·�8  

*6F*̧7 
(PLL) 

*5 

72MHz 54 112 mA 

*3 

�Ø3¶G=G{GQG=FéG	FöON �ì  

60MHz 47 105 mA 

48MHz 39 97 mA 

36MHz 31 89 mA 

24MHz 23 81 mA 

12MHz 14 72 mA 

8MHz 11 69 mA 

4MHz 7.2 65 mA 

*5 

72MHz 37 95 mA 

*3 

�Ø3¶G=G{GQG=FéG	FöOFF �ì  

60MHz 33 91 mA 

48MHz 28 86 mA 

36MHz 23 81 mA 

24MHz 17 75 mA 

12MHz 11 69 mA 

8MHz 8.3 66 mA 

4MHz 5.9 63 mA 

*1: TA = +25°CFV̧CC = 3.3V 

*2: TJ = +125°CFV̧CC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: PCLK0 = PCLK1 = PCLK2 = HCLK Fþ�ìF¸�Ø�<�XFÿ HCLK Fþ�ÍF÷FéF¹ 

*5: GcGwGQGEGs0 G4G5G2GV GCG2G=GyGpGŠGWF¸GxGŠGWG0G=GIGG0 G4G5G2GV (FRWTR.RWT = 00FF̧BFCR SD = 000) Fþ�ì  

*6: GoG2G•GcGwGQGEGsGoGpGxG�FþGUGŠGMG0G=GIGGFÒG� 

*7: �È���ú�·�Ê (4MHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-4. 3û�–�·�8 (PLL �è�¥ )Fþ�† =Fø�q�±Fþ�˜2�7Á�vF¸GcGwGQGEGsGoGpGxFÛG��è�ç�·�8��/œ�ì(GcGwGQGEGs0 G4G5G2GVGCG2G=GyGpGŠGWF¸GxGŠGW
G0G=GIGG0 G4G5G2GV) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  �Ø�<�X *4 
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  ICC VCC 

3û�–�·�8  
*6F*̧7 

 (GoG2G•$Î�ú) 
*5 4MHz 

4.3 62 mA *3 
�Ø3¶G=G{GQG=FéG	FöON �ì  

3.7 61 mA 
*3 
�Ø3¶G=G{GQG=FéG	FöOFF �ì  

3û�–�·�8  
*6  

(
Æ-¶9×3ÿCR) 
*5 4MHz 

3.5 61 mA 
*3 

�Ø3¶G=G{GQG=FéG	FöON �ì  

2.9 60 mA 
*3 

�Ø3¶G=G{GQG=FéG	FöOFF �ì  

3û�–�·�8  

*6F*̧8  
(GCGd$Î�ú) 

*5 32kHz 

0.47 58 mA 
*3 

�Ø3¶G=G{GQG=FéG	FöON �ì  

0.46 58 mA 
*3 

�Ø3¶G=G{GQG=FéG	FöOFF �ì  

3û�–�·�8  
*6  

(
Æ-¶�*3ÿ CR) 
*5 100kHz 

0.51 58 mA 
*3 

�Ø3¶G=G{GQG=FéG	FöON �ì  

0.50 58 mA 
*3 

�Ø3¶G=G{GQG=FéG	FöOFF �ì  

*1: TA = +25°CFV̧CC = 3.3V 

*2: TJ = +125°CFV̧CC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: PCLK0 = PCLK1 = PCLK2 = HCLK/2 Fþ�ìF¸�Ø�<�XFÿ HCLK Fþ�ÍF÷FéF¹ 

*5: GcGwGQGEGs0 G4G5G2GV GCG2G=GyGpGŠGWF¸GxGŠGWG0G=GIGG0 G4G5G2GV (FRWTR.RWT = 00FF̧BFCR.SD = 000) Fþ�ì  

*6: GoG2G•GcGwGQGEGsGoGpGxG�FþGUGŠGM G0G=GIGGFÒG� 

*7: �È���ú�·�Ê (4MHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 

*8: �È���ú�·�Ê (32kHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-5 PCLK0 = PCLK1 = PCLK2 = HCLK/2 Fþ�ìF¸GGGxGŠGe�·�8(PLL)Fþ�† =Fø�q�±Fþ�˜2�7Á�v  

8o%  0°�•  'ƒ�Ê�¡  �²�ó  �Ø�<�X *4 
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  ICCS VCC GGGxGŠGe�·�8*5  
(PLL) 

180MHz 58 116 mA 

*3 
�Ø3¶G=G{GQG=FéG	FöON �ì  

160MHz 52 110 mA 

144MHz 48 106 mA 

120MHz 40 98 mA 

100MHz 35 93 mA 

80MHz 28 86 mA 

60MHz 22 80 mA 

40MHz 16 74 mA 

20MHz 9.7 67 mA 

8MHz 6.2 64 mA 

4MHz 5.0 63 mA 

180MHz 30 88 mA 

*3 
�Ø3¶G=G{GQG=FéG	FöOFF �ì  

160MHz 27 85 mA 

144MHz 25 83 mA 

120MHz 21 79 mA 

100MHz 18 76 mA 

80MHz 15 73 mA 

60MHz 12 70 mA 

40MHz 9.3 67 mA 

20MHz 6.2 64 mA 

8MHz 4.5 62 mA 

4MHz 4.0 62 mA 

*1: TA = +25°CFV̧CC = 3.3V 

*2: TJ = +125°CFV̧CC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: PCLK0 = PCLK1 = PCLK2 = HCLK/2 Fþ�ìF¸�Ø�<�XFÿ HCLK Fþ�ÍF÷FéF¹ 

*5: �È���ú�·�Ê (4MHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-6 PCLK0 = PCLK1 = PCLK2 = HCLK Fþ�ìF¸GGGxGŠGe�·�8(PLL)Fþ�† =Fø�q�±Fþ�˜2�7Á�v  

8o%  0°�•  'ƒ�Ê �¡  �²�ó  �Ø�<�X *4 
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  ICCS VCC GGGxGŠGe�·�8*5 
(PLL) 

72MHz 32 90 mA 

*3 
�Ø3¶G=G{GQG=FéG	FöON �ì  

60MHz 27 85 mA 

48MHz 23 81 mA 

36MHz 18 76 mA 

24MHz 13 71 mA 

12MHz 8.5 66 mA 

8MHz 6.9 64 mA 

4MHz 5.3 63 mA 

72MHz 15 73 mA 

*3 
�Ø3¶G=G{GQG=FéG	FöOFF �ì  

60MHz 13 71 mA 

48MHz 11 69 mA 

36MHz 9.3 67 mA 

24MHz 7.3 65 mA 

12MHz 5.4 63 mA 

8MHz 4.7 62 mA 

4MHz 4.1 62 mA 

*1: TA = +25°CFV̧CC = 3.3V 

*2: TJ = +125°CFV̧CC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: PCLK0 = PCLK1 = PCLK2 = HCLK Fþ�ìF¸�Ø�<�XFÿ HCLK Fþ�ÍF÷FéF¹ 

*5: �È���ú�·�Ê (4MHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-7 PCLK0 = PCLK1 = PCLK2 = HCLK/2 Fþ�ìF¸GGGxGŠGe�·�8(PLL �è�¥ )Fþ�† =Fø�q�±Fþ�˜2�7Á�v  

8o%  0°�•  'ƒ�Ê�¡  �²�ó  �Ø�<�X *4 
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  ICCS VCC 

GGGxGŠGe�·�8*5  
(GoG2G•$Î�ú) 

4MHz 
2.6 60 mA *3 

�Ø3¶G=G{GQG=FéG	FöON �ì  

2.0 60 mA *3 
�Ø3¶G=G{GQG=FéG	FöOFF �ì  

GGGxGŠGe�·�8 
(
Æ-¶9×3ÿCR) 

4MHz 

2.0 60 mA *3 
�Ø3¶G=G{GQG=FéG	FöON �ì  

1.3 59 mA *3 
�Ø3¶G=G{GQG=FéG	FöOFF �ì  

GGGxGŠGe�·�8*6 
(GCGd$Î�ú) 

32kHz 

0.46 58 mA *3 
�Ø3¶G=G{GQG=FéG	FöON �ì  

0.45 58 mA *3 
�Ø3¶G=G{GQG=FéG	FöOFF �ì  

GGGxGŠGe�·�8 
(
Æ-¶�*3ÿ CR) 

100kHz 

0.47 58 mA 
*3 
�Ø3¶G=G{GQG=FéG	FöON �ì  

0.46 58 mA *3 
�Ø3¶G=G{GQG=FéG	FöOFF �ì  

*1: TA = +25°CFV̧CC = 3.3V 

*2: TJ = +125°CFV̧CC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: PCLK0 = PCLK1 = PCLK2 = HCLK/2 Fþ�ìF¸�Ø�<�XFÿ HCLK Fþ�ÍF÷FéF¹ 

*5: �È���ú�·�Ê (4MHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 

*6: �È���ú�· (32KHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-8 GGGVGQGeGpGŠGWF¸GMG2GlGpGŠGWF¸RTC GpGŠGWFþ�† =Fø�q�±Fþ�˜2�7Á�v 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  �Ø�<�X  
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  

ICCH 

VCC 

GGGVGQGeGpGŠGW - 

0.41 1.9 mA *3F*̧4 
TA = +25°C 

- 18 mA *3F*̧4 
TA = +85°C 

- 26 mA *3F*̧4 
TA = +105°C 

ICCT 

GMG2GlGpGŠGW*5  
(GoG2G•$Î�ú) 

4MHz 

1.4 2.9 mA *3F*̧4 
TA = +25°C 

- 19 mA 
*3F*̧4 
TA = +85°C 

- 27 mA *3F*̧4 
TA = +105°C 

GMG2GlGpGŠGW 
(
Æ-¶9×3ÿCR) 

4MHz 

0.71 2.2 mA *3F*̧4 
TA = +25°C 

- 19 mA *3F*̧4 
TA = +85°C 

- 27 mA *3F*̧4 
TA = +105°C 

GMG2GlGpGŠGW*6  
(GCGd$Î�ú) 

32kHz 

0.41 1.9 mA *3F*̧4 
TA = +25°C 

- 18 mA 
*3F*̧4 
TA = +85°C 

- 27 mA *3F*̧4 
TA = +105°C 

GMG2GlGpGŠGW 
(
Æ-¶�*3ÿ CR) 

100kHz 

0.42 1.9 mA *3F*̧4 
TA = +25°C 

- 18 mA *3F*̧4 
TA = +85°C 

- 27 mA *3F*̧4 
TA = +105°C 

ICCR 
RTC GpGŠGW*6  
(GCGd$Î�ú) 

32kHz 

0.42 1.9 mA *3F*̧4 
TA = +25°C 

- 18 mA 
*3F*̧4 
TA = +85°C 

- 27 mA *3F*̧4 
TA = +105°C 

*1: VCC = 3.3V 

*2: VCC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: LVD OFF �ì  

*5: �È���ú�·�Ê (4MHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 

*6: �È���ú�·�Ê (32kHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-9. GUG1GŠGeGGGMG•G^G2GGGVGQGe GpGŠGWF¸GUG1GŠGeGGGMG•G^G2RTC GpGŠGWFþ�† =Fø�q�±Fþ�˜2�7Á�v 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  �Ø�<�X  
0d�A�Í  

�"�)  
�*ƒ  
�† = *1 �q�± *2 

7Á ;7Á�v  

ICCHD 

VCC 

GUG1GŠGeGGGMG•G^G2 
GGGVGQGeGpGŠGW 

(RAM OFF �ì ) 
- 

89 162 ���$ *3F*̧4 
TA = +25°C 

- 1689 ���$ *3F*̧4 
TA = +85°C 

- 2189 ���$ *3F*̧4 
TA = +105°C 

GUG1GŠGeGGGMG•G^G2 
GGGVGQGeGpGŠGW 
(RAM ON �ì ) 

- 

101 245 ���$ *3F*̧4 
TA = +25°C 

- 2401 ���$ 
*3F*̧4 
TA = +85°C 

- 3223 ���$ *3F*̧4 
TA = +105°C 

ICCRD 

GUG1GŠGeGGGMG•G^G2 
RTC GpGŠGW*6  

(RAM OFF �ì ) 

32kHz 

93 166 ���$ *3F*̧4 
TA = +25°C 

- 1693 ���$ *3F*̧4 
TA = +85°C 

- 2193 ���$ *3F*̧4 
TA = +105°C 

GUG1GŠGeGGGMG•G^G2 
RTC GpGŠGW*6  
(RAM ON �ì ) 

105 249 ���$ *3F*̧4 
TA = +25°C 

- 2405 ���$ 
*3F*̧4 
TA = +85°C 

- 3227 ���$ *3F*̧4 
TA = +105°C 

*1: VCC = 3.3V 

*2: VCC = 5.5V 

*3: FéG	FöFþGkGŠGVFÜ
°�ŠF÷FÒG�F¸FÂ0FÃFû�[��FåG�G����œ 

*4: LVD OFF �ì  

*5: GCGd$Î�ú OFF �ì  

*6: �È���ú�· (32KHz)�Q#Ý�ì  ($Î�ú�G2°Fþ�˜2�7Á�vG"�µG� ) 
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/² 12-10. �*7Á�}�è���G2°F¸GoG2G•GcGwGQGEGsGoGpGx�i3¸G�H��˜�dFþ�† =Fø�q�±Fþ�˜2�7Á�v 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

�*7Á�}�è���G2°  
(LVD) 
7Á ;7Á�v  

ICCLVD 

VCC 

�·�8�ì  - 4 7 ���$ 
�m3¸G� 
$Î#Õ#Ý 

GoG2G•GcGwGQGEGs 
GoGpGx 
�i3¸G�H��˜�d7Á�v  

ICCFLASH �i3¸G� H��˜�d�ì  - 13.4 15.9 mA *1 

1: GcGwGQGEGsGoGpGxG��i3¸G�F¸G�FïFÿ�˜�dG"FéG��ìFÿF¸7Á ;7Á�v (ICC) FûGcGwGQGEGs�i3¸G�H��˜�d7Á�v (ICCFLASH) FÜ�•'ìFåG�G�FéF¹ 
 

 

/² 12-11. GhGxGcG5GwGyFþ�˜2�7Á�v 

G=G{GQG=(Ô�4 GhGxGcG5GwGy �"�)  
�Ø�<�X  (MHz) 

�"�)  
�*ƒ  
45 90 180 

HCLK 

GPIO 
²GkGŠGV 0.69 1.39 2.76 

mA TA=+25°CF ̧
VCC=3.3V 

DMAC - 0.74 1.46 2.83 

DSTC - 0.58 1.13 2.12 

�¥4ŠG^GGI/F - 0.23 0.44 0.87 

SD G9GŠGWI/F - 0.56 1.10 2.18 

CAN 1 ch  0.09 0.10 0.12 

USB 1 ch 0.41 0.83 1.64 

Ethernet-MAC - 1.52 2.97 5.84 

PCLK1 

GgGŠGGGMG2Gl 4 ch  0.38 0.76 1.50 

mA TA=+25°CF ̧
VCC=3.3V 

�¨�µ+�GMG2GlH�PPG 1 unit/4 ch  0.72 1.43 2.83 

G=G0GQGWG9G4G•GM 1 unit  0.06 0.12 0.22 

A/D GAG•G^GŠGM 1 unit  0.31 0.61 1.22 

PCLK2 

GlGyGOGcG/G•G=GEGuG•GEGxG0Gy 1 ch 0.36 0.72 - 

mA TA=+25°CF ̧
VCC=3.3V 

IC G9GŠGWG2G•GMGcG5GŠGG 1 ch 0.27 0.54 - 

I2S G=G{GQG=#Õ�B 1 ch 0.26 0.53 - 
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12.3.2 'ƒ�Ê"I�ö  
(VCC = USBVCC0 = USBVCC1 = ETHVCC = AVCC = 2.7VHZ5.5V, VSS = AVSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

H GzGgGy
°�Š
7Á�}  (G`GGGTGx

GEGG
°�Š) 
VIHS 

CMOS G`GGGTGxGEGG
°�Š
'ƒ�ÊF¸MD0FM̧D1 - 

VCC × 0.8 - VCC+0.3 V 
 

ETHVCC × 0.8 - ETHVCC + 0.3 V 

MADATAxx VCC > 3.0VF ̧
VCC �” 3.6VF ̧ 2.4 - VCC+0.3 V �¥4ŠG^GG 

�Q#Ý�ì  

5V GVGzGwG•GV
°�Š'ƒ�Ê - VCC × 0.8 - VSS + 5.5 V  

I2C Fm+
À#Ý
°�Š'ƒ�Ê  - VCC × 0.7 - VSS + 5.5 V  

TTL GEGsGmGQGV
°�Š'ƒ�Ê - 2.0 - ETHVCC + 0.3 V  

L GzGgGy
°�Š7Á
�}  (G`GGGTGx 
GEGG
°�Š) 

VILS 

CMOS G`GGGTGxGEGG
°�Š
'ƒ�ÊF¸MD0FM̧D1 

- 
VSS - 0.3 - VCC × 0.2 V 

 
VSS - 0.3 - ETHVCC × 0.2 V 

5V FþGVGzGwG•GV
°�Š'ƒ�Ê - VSS - 0.3 - VCC × 0.2 V  

I2C Fm+
À#Ý
°�Š'ƒ�Ê  - VSS - VCC × 0.3 V  

TTL GEGsGmGQGV
°�Š'ƒ�Ê - VSS - 0.3 - 0.8 V  

H GzGgGy���Š
7Á�}  

VOH 

4mA GMG2Ge 

VCC �• 4.5VF ̧
IOH = -4mA 

VCC - 0.5 - VCC V  
VCC < 4.5VF ̧
IOH = -2mA 

ETHVCC �• 4.5VF ̧
IOH = -4mA 

VCC - 0.5 - ETHVCC V  
ETHVCC < 4.5VF ̧

IOH = -2mA 

8mA GMG2Ge 

VCC �• 4.5VF ̧
IOH = -8mA 

VCC - 0.5 - VCC V  
VCC < 4.5VF ̧
IOH = -4mA 

ETHVCC �• 4.5VF ̧
IOH = -8mA 

ETHVCC - 0.5 - ETHVCC V  
ETHVCC < 4.5VF ̧

IOH = -4mA 

12mA GMG2Ge 

VCC �• 4.5VF ̧
IOH = -12mA 

VCC - 0.5 - VCC V  
VCC < 4.5VF ̧
IOH = -8mA 

USB I/O 
À#Ý'ƒ�Ê  

USBVCC �• 4.5VF ̧
IOH = -20.5mA 

USBVCC - 0.4 - USBVCC V *1 
USBVCC < 4.5VF ̧

IOH = -13.0mA 

I2C Fm+
À#Ý'ƒ�Ê  

VCC �• 4.5VF ̧
IOH = -4mA 

VCC - 0.5 - VCC V GPIO �ì  
VCC < 4.5VF ̧
IOH = -3mA 
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8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

L GzGgGy���Š7Á�} VOL 

4mA GMG2Ge 

VCC �• 4.5VF ̧
IOL = 4mA 

VSS - 0.4 V  
VCC < 4.5VF ̧

IOL = 2mA 

ETHVCC �• 4.5VF ̧
IOL = 4mA 

VSS - 0.4 V  
RTHVCC < 4.5VF ̧

IOL = 2mA 

8mA GMG2Ge 

VCC �• 4.5VF ̧
IOL= 8mA 

VSS - 0.4 V  
VCC < 4.5VF ̧

IOL = 4mA 

ETHVCC �• 4.5VF ̧
IOL= 8mA 

VSS - 0.4 V  
RTHVCC < 4.5VF ̧

IOL = 4mA 

12mA GMG2Ge 

VCC �•���������9F ̧
IOL = 12mA 

VSS - 0.4 V  
VCC < 4.5VF ̧

IOL= 8mA 

USB I/O 
À#Ý 
'ƒ�Ê  

USBVCC �•���������9F ̧
IOL = 18.5mA 

VSS - 0.4 V *1 
USBVCC < 4.5VF ̧

IOL = 10.5mA 

I2C Fm+
À#Ý 
'ƒ�Ê  

VCC �•���������9F ̧
IOL = 4mA 

VSS - 0.4 V 

GPIO �ì  
VCC < 4.5VF ̧

IOL = 3mA 

VCC �”���������9F ̧
IOL = 20mA 

I2C Fm+  
�ì  


°�ŠGxGŠG=7Á�v IIL - - -5 - +5 ���$  

GeGyG0GQGe�¬� �Í RPU GeGyG0GQGe'ƒ�Ê 
VCC �•���������9 25 50 100 

�N�
  
VCC < 4.5V 30 80 200 


°�Š��5�  CIN 

VCCF ̧
USBVCC0F ̧
USBVCC1F ̧
ETHVCCF ̧

VSSF ̧
AVCCFA̧VSSF ̧

AVRH �è�¥  

- - 5 15 pF  

*1: USBVCC0 FÚG�G�USBVCC1 G"USBVCC Fø/²0°FçFöFÔG�FéF¹ 
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12.4 �º�v0d�A  

12.4.1 GoG2G•G=G{GQG=
°�Š0d�A 
(VCC = AVCC = 2.7VHZ5.5V, VSS = AVSS = 0V, TA = -40°CHZ+105°C) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  


°�Š�Ø�<�X  fCH 

X0F ̧
X1 

VCC �•4.5V 4 48 
MHz �È��$Î�ú�Ê�K)F�ì  

VCC < 4.5V 4 20 

VCC �•4.5V 4 48 
MHz �¥4ŠG=G{GQG=�Q#Ý�ì 

VCC < 4.5V 4 20 


°�ŠG=G{GQG=�Ø�‡ tCYLH 
VCC �•4.5V 20.83 250 

ns �¥4ŠG=G{GQG=�Q#Ý�ì 
VCC < 4.5V 50 250 


°�ŠG=G{GQG=G_GyGG�œ - 
PWH/tCYLHF ̧
PWL/tCYLH 

45 55 % �¥4ŠG=G{GQG=�Q#Ý�ì 


°�ŠG=G{GQG=G_GyGG'gFñ�VG�H�'g
Fñ�WG��ì6ë 

tCFF ̧
tCR 

- - 5 ns �¥4ŠG=G{GQG=�Q#Ý�ì 


Æ4Š�·�8G=G{GQG=*1 �Ø�<�X  

fCC - - - 180 MHz GgGŠGGG=G{GQG= (HCLK/FCLK) 

fCP0 - - - 90 MHz APB0 G^GGG=G{GQG= *2 

fCP1 - - - 180 MHz APB1 G^GGG=G{GQG= *2 

fCP2 - - - 90 MHz APB2 G^GGG=G{GQG= *2 


Æ4Š�·�8G=G{GQG=*1 GCG2G=Gy�ì6ë 

tCYCC - - 5.56 - ns GgGŠGGG=G{GQG= (HCLK/FCLK) 

tCYCP0 - - 11.1 - ns APB0 G^GGG=G{GQG= *2 

tCYCP1 - - 5.56 - ns APB1 G^GGG=G{GQG= *2 

tCYCP2 - - 11.1 - ns APB2 G^GGG=G{GQG= *2 

*1: �›
Æ4Š�·�8G=G{GQG=Fþ0ò(ýFûFôFÔFöFÿF¸FÄFM4 Family Peripheral Manual Main partFÅ (002-04856) Fþ'¨ 2-1 'vFÂG=G{GQG=FÃG" 
Fä�g!·FßFðFåFÔF¹ 

*2: �›GhGxGcG5GwGyFÜ�K)FFåG�FöFÔG�APB G^GGFûFôFÔFöFÿF¸�•GUGŠGMGEGŠGVFþ1H
S6E2G GEGxGŠGH GdG{GQG=GNG2GrG>GwGnFþ'vG" 
Fä�g!·FßFðFåFÔF¹ 

 

 

 
  

X0 
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12.4.2 GCGdG=G{GQG=
°�Š0d�A 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  


°�Š�Ø�<�X  1/tCYLL 

X0AF ̧
X1A 

- - 32.768 - kHz �È��$Î�ú�K)F�ì * 

- 32 - 100 kHz �¥4ŠG=G{GQG=�Q#Ý�ì 


°�ŠG=G{GQG=GCG2G=Gy tCYLL - 10 - 31.25 ���V �¥4ŠG=G{GQG=�Q#Ý�ì 


°�ŠG=G{GQG=G_GyGG�œ - 
PWH/tCYLLF ̧
PWL/tCYLL 

45 - 55 % �¥4ŠG=G{GQG=�Q#Ý�ì 

*: �È���ú�·�ÊFûFôFÔFöFÿF 9̧.GUG^G2GG�Q#Ý�VFþ�@�–FþGCGdG=G{GQG=#Ý�È���ú�·�ÊFûFôFÔFöG"Fä�g!·FßFðFåFÔF¹ 

 

 

 

12.4.3 
Æ-¶ CR $Î�ú0d�A  


Æ-¶9×3ÿCR 
(VCC = 2.7VHZ5.5VFV̧SS = 0V) 

8o%  0°�•  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

G=G{GQG=�Ø�<�X fCRH 

TJ = -20°CHZ+105°C 3.92 4 4.08 

MHz 
GVGxGmG•G>�ì *1 

TJ = -40°CHZ+125°C 3.88 4 4.12 

TJ = -40°CHZ+125°C 2.9 4 5 8�GVGxGmG•G>�ì 

�Ø�<�X�ó���ì6ë  tCRWT - - - 30 ���V *2 

*1: ��,´�ìFû0¿��FåG�G� GcGwGQGEGsGoGpGx
ÆFþCR GVGxGmG•G>8•�æFþ�ÍG"�Ø�<�XGVGxGmG•G>�ÍH� ��ØGVGxGmG•G>�ÍFøFçFö0¿��FçFï���œ 

*2: GVGxGmG•G>�Í0¿���‹Fû9×3ÿCR G=G{GQG=Fþ�Ø�<�XFÜ�ó��FéG�G�F÷Fþ�ì6ëF÷FéF¹GVGxGmG•G>�Í0¿���‹F¸�Ø�<�X�ó���ì6ëFÜ)�4# 
FéG�G�F÷Fþ�‡6ëG�9×3ÿCR G=G{GQG=G"GKGŠGGG=G{GQG=FøFçFö�Q#ÝF÷FÝG�FéF¹ 

 


Æ-¶�*3ÿ CR 
(VCC = 2.7V>| 5.5V, VSS = 0V) 

8o%  0°�•  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

G=G{GQG=�Ø�<�X fCRL - 50 100 150 kHz  

0.8 × VCC 

t CYLL 

0.8 × VCC 

0.2 × VCC 0.2 × VCC 

0.8 × VCC 

P WL P WH 

X0A 
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12.4.4 GoG2G•PLL Fþ�Q#Ý�²�ó (PLL Fþ
°�ŠG=G{GQG=FûGoG2G•G=G{GQG=G"�Q#Ý) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

PLL $Î�ú�ó���…Fñ�ì6ë *1 
(LOCK UP �ì6ë ) tLOCK 100 - - ���V  

PLL 
°�ŠG=G{GQG=�Ø�<�X fPLLI 4 - 16 MHz  

PLL 3ô�¸"á  - 13 - 100 3ô�¸   

PLL GlG=G{$Î�úG=G{GQG=�Ø�<�X fPLLO 200 - 400 MHz  

GoG2G•PLL G=G{GQG=�Ø�<�X*2 fCLKPLL - - 180 MHz  

*1: PLL Fþ$Î�úFÜ�ó��FéG�G�F÷Fþ�…Fñ�ì6ëF¹ 

*2: GoG2G•PLL G=G{GQG= (CLKPLL) Fþ0ò(ýFÿF¸FÄFM4 Family Peripheral Manual Main partFÅ (002-04856)Fþ2-1 'v FÂG=G{GQG=FÃG" 
Fä�g!·FßFðFåFÔF¹ 

 

12.4.5 USB/Ethernet #Ý PLL Fþ�Q#Ý�²�ó (PLL Fþ
°�ŠG=G{GQG=FûGoG2G•G=G{GQG=G"�Q#Ý) 
(VCC = 2.7V HZ 5.5V, VSS = 0V) 

8o%  0°�•  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

PLL $Î�ú�ó���…Fñ�ì6ë *1 
(LOCK UP �ì6ë ) tLOCK 100 - - ���V  

PLL 
°�ŠG=G{GQG=�Ø�<�X fPLLI 4 - 16 MHz  

PLL 3ô�¸"á  - 13 - 100 3ô�¸   

PLL GlG=G{$Î�úG=G{GQG=�Ø�<�X fPLLO 200 - 400 MHz USB/Ethernet 

USB/Ethernet G=G{GQG=�Ø�<�X *2 fCLKPLL - - 50 MHz M �(�Ø�‹Fþ�<�X  

*1: PLL Fþ$Î�úFÜ�ó��FéG�G�F÷Fþ�…Fñ�ì6ëF¹ 

*2: USB/Ethernet G=G{GQG=Fþ0ò(ýFûFôFÔFöFÿF¸FÄFM4 Family Peripheral Manual Communication Macro PartFÅ (002-04862) Fþ 
(� 2-2: USB/Ethernet G=G{GQG=#Õ�BG"Fä�g!·FßFðFåFÔF¹ 
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12.4.6 GoG2G•PLL Fþ�Q#Ý�²�ó (GoG2G•PLL Fþ
°�ŠG=G{GQG=Fû
Æ-¶9×3ÿCR G=G{GQG=G"�Q#Ý) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

PLL $Î�ú�ó���…Fñ�ì6ë *1 
(LOCK UP �ì6ë ) tLOCK 100 - - ���V  

PLL 
°�ŠG=G{GQG=�Ø�<�X fPLLI 3.8 4 4.2 MHz  

PLL 3ô�¸"á  - 50 - 95 3ô�¸   

PLL GlG=G{$Î�úG=G{GQG=�Ø�<�X fPLLO 190 - 400 MHz  

GoG2G•PLL G=G{GQG=�Ø�<�X *2 fCLKPLL - - 180 MHz  

*1: PLL Fþ$Î�úFÜ�ó��FéG�G�F÷Fþ�…Fñ�ì6ëF¹ 

*2: GoG2G•PLL G=G{GQG= (CLKPLL) Fþ0ò(ýFûFôFÔFöFÿF¸FÄFM4 Family Peripheral Manual Main partFÅ (002-04856) Fþ2-1 'vFÂG= 
G{GQG=FÃG"Fä�g!·FßFðFåFÔF¹ 

>: �@�–�¦8o >< 
�í �Ó�–�å PLL �b�¯�î�«�¡�ß�µ�¡�_�c�
�²�N�Ø�<�X�º�Ü�Ñ�å�¢�>�|�g ��Ø�º�Ü�Ñ�å�¢�†/œ�W�S9×3ÿ CR �¡�ß�µ�¡  (CLKHC) �†
°

�Š�K�Z�C�T�I�8 ��  

 

12.4.7 GxGIGQGV
°�Š0d�A 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

GxGIGQGV
°�Š�ì6ë tINITX INITX - 500 - ns  
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12.4.8 G_G}GŠG8G•GxGIGQGVGMG2GmG•G> 
(VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �† =  �q�±  

7Á ; �•�ì6ë  tOFF 

VCC 

- 1 - - ms *1 

7Á ; 'g�VG�3ÿ�Ø dV/dt Vcc = 0.2V HZ 2.7V 0.6 - 1000 mV/µs *2 

G_G}GŠG8G•GxGIGQGV0Ž7VG�F÷Fþ�ì6ë tPRT - 0.33 - 0.60 ms  

*1: VCC Fÿ tOFF �q�`�‡6ë�p  0.2V �è�WF÷FÒG��²0[FÜFÒG�G�FéF¹ FãFþ"g�ÂFÜ 6FïFëFúFÔ���œF¸1�FóFï�6�‡�ìFÜ$Î#ÕFéG��•+��öFÜFÒG�

G�FéF¹ 
*2: FãFþdV/dt 0d�AFÿ cold start (tOFF>1ms) FþG_G}GŠG8G•�ìFû4:#ÝFåG�G�FéF¹ 
 
>: �@�–�¦8o >< 
�í �v�K tOFF �@ 6�S�O�^�8���œ�c�
2s�·�ì�>�|�g7Á�}7F�W$Î#Õ�ì�_ 12. 4. 7.�_ �‘�8 �¥4Š�Ü�­�µ�º (INITX)�†
°�€�Z�W�I�8��  

 
#Ý1� 

�† VDH: �*7Á�}�è��GxGIGQGV0Ž7V7Á�}F¸12.7 �*7Á�}�è��"I�ö G"Fä�g!·FßFðFåFÔF¹ 
 

12.4.9 GPIO ���Š0d�A  
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

���Š�Ø�<�X  tPCYCLE Pxx* 
VCC �• 4.5V - 50 MHz  

VCC < 4.5V - 32 MHz  

*: GPIO FÜ�P1ßF÷FéF¹ 
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12.4.10 �¥4ŠG^GG GMG2GmG•G> 

�¥4ŠG^GGG=G{GQG=���Š0d�A 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

���Š�Ø�<�X  tCYCLE MCLKOUT *1  - 50 *2 MHz  

*1: �¥4ŠG^GG G=G{GQG= (MCLKOUT) Fÿ HCLK Fþ�(�ØG=G{GQG=F÷FéF¹ 

G=G{GQG=�(�Ø0¿��Fþ0ò(ýFÿ: FÄFM4 Family Peripheral Manual Main partFÅ (002-04856) Fþ14 'vFÂ�¥4ŠG^GGG2G•GMGcG5GŠGGFÃG"Fä
�g!·FßFðFåFÔF¹ 

*2: ABH G^GG G=G{GQG=FÜ100MHz G"2xFØG����œF¸4 �(�Ø�è�VFþ0¿��F÷ MCLKOUT G"#Õ�BFçFöFßFðFåFÔF¹ 

 
 

  
 

�¥4ŠG^GG�™�•
°���Š0d�A  
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  �²�ó  0d�A�Í  �"�)  
�*ƒ  

�™�•
°�Š"I�ö  
VIH 

- 

0.8 × VCC V  

VIL 0.2 × VCC V  

�™�•���Š"I�ö  
VOH 0.8 × VCC V  

VOL 0.2 × VCC V  

 

 

 
  

MCLK 


°�Š�™�•  

0.8 �™ VCC 
0.8 �™ VCC 
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GIG_GzGŠGVG^GGG0G=GIGG8�� �‡SRAM GpGŠGW 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

MOEX 
�q�` G_GyGG�œ tOEW MOEX - MCLK×n-3 - ns  

�0�&�6�;�;�: G0GWGzGG���Š 
4����ì6ë  tCSL �± AV 

MCSX[7:0]F ̧
MAD[24:0] 

- -9 +9 ns  

�0�2�(�;�9�: G0GWGzGG 
GiGŠGyGW�ì6ë tOEH - AX MOEXF ̧

MAD[24:0] 
- 0 MCLK×m+9 ns  

�0�&�6�;�;�:  
�0�2�(�;�; 4����ì6ë  tCSL - OEL 

MOEXF ̧
MCSX[7:0] 

- MCLK×m-9 MCLK×m+9 ns  

�0�2�(�;�9�:  
�0�&�6�;�9�ì6ë  tOEH - CSH - 0 MCLK×m+9 ns  

�0�&�6�;�;�:  
�0�'�4�0�; 4����ì6ë  tCSL - RDQML 

MCSXF ̧
MDQM[3:0] 

- MCLK×m-9 MCLK×m+9 ns  

GUGŠGMGIGQGVG0GQGe
�:�0�2�(�;�9 �ì6ë  tDS - OE MOEXF ̧

MADATA[31:0] 
- 20 - ns  

�0�2�(�;�9�:  
GUGŠGMGiGŠGyGW�ì6ë tDH - OE 

MOEXF ̧
MADATA[31:0] 

- 0 - ns  

MWEX 
�q�`G_GyGG�œ tWEW MWEX - MCLK×n-3 - ns  

�0�:�(�;�9�: G0GWGzGG 
���Š4����ì6ë  tWEH - AX 

MWEXF ̧
MAD[24:0] 

- 0 MCLK×m+9 ns  

�0�&�6�;�;�:  
�0�:�(�;�; 4����ì6ë  tCSL - WEL 

MWEXF ̧
MCSX[7:0] 

- MCLK×n-9 MCLK×n+9 ns  

�0�:�(�;�9�:  
�0�&�6�;�94����ì6ë  tWEH - CSH - 0 MCLK×m+9 ns  

�0�&�6�;�;�:  
�0�'�4�0�; 4����ì6ë  tCSL-WDQML 

MCSXF ̧
MDQM[3:0] 

- MCLK×n-9 MCLK×n+9 ns  

�0�&�6�;�;�:  
GUGŠGM���Š�ì6ë tCSL-DX 

MCSXF ̧
MADATA[31:0] 

- MCLK-9 MCLK+9 ns  

�0�:�(�;�9�:  
GUGŠGM GiGŠGyGW�ì6ë tWEH - DX MWEXF ̧

MADATA[31:0] 
- 0 MCLK×m+9 ns  

>: �@�–�¦8o >< 
�í �¥4Š2�,´��5� CL = 30pF �ì  (m = 0>| 15�
 n = 1>| 16) 
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MCLK 

MCSX[7:0] 

MAD[24:0] 

MDQM[1:0] 

MWEX 

MADATA[15:0] 

MOEX 
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GIG_GzGŠGVG^GGG0G=GIGG� �‡SRAM GpGŠGW 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

G0GWGzGG4����ì6ë tAV 
MCLKF ̧

MAD[24:0] 
- 1 9 ns  

MCSX 4����ì6ë  
tCSL MCLKF ̧

MCSX[7:0] 

- 1 9 ns  

tCSH - 1 9 ns  

MOEX 4����ì6ë  
tREL MCLKF ̧

MOEX 

- 1 9 ns  

tREH - 1 9 ns  

GUGŠGMGIGQGVG0GQGe 
�:�0�&�/�.�9 �ì6ë  tDS 

MCLKF ̧
MADATA[31:0] 

- 19 - ns  

�0�&�/�.�9�:  
GUGŠGMGiGŠGyGW�ì6ë tDH 

MCLKF ̧
MADATA[31:0] 

- 0 - ns  

MWEX 4����ì6ë  
tWEL MCLKF ̧

MWEX 

- 1 9 ns  

tWEH - 1 9 ns  

MDQM[1:0]  
4����ì6ë  

tDQML MCLKF ̧
MDQM[3:0] 

- 1 9 ns  

tDQMH - 1 9 ns  

�0�&�/�.�9�:  
GUGŠGM���Š�ì6ë tODS 

MCLKF ̧
MADATA[31:0] 

- MCLK+1 MCLK+18 ns  

�0�&�/�.�9�:  
GUGŠGMGiGŠGyGW�ì6ë tOD 

MCLKF ̧
MADATA[31:0] 

- 1 18 ns  

>: �@�–�¦8o >< 
�í �¥4Š2�,´��5� CL = 30pF �ì  

 

MCLK 

MCSX[7:0] 

MAD[24:0] 

MOEX 

MWEX 

MADATA[31:0] 

MDQM[3:0] 
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GlGyGOGeGzG=GGG^GGG0G=GIGG8�� �‡SRAM GpGŠGW 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

GlGyGOGeGzG=GGG0GWGzGG 
4����ì6ë  tALE-CHMADV 

MALEF ̧
MAD[24:0] 

- 0 10 ns  

GlGyGOGeGzG=GGG0GWGzGG 
GiGŠGyGW�ì6ë tCHMADH - MCLK×n+0 MCLK×n+10 ns  

>: �@�–�¦8o >< 
�í �¥4Š2�,´��5� CL=30pF �ì  (m = 0>| 15�
 n = 1>| 16) 

 

 

 

  

MCLK 

MCSX[7:0] 

MALE 

MOEX 

MWEX 

MADATA[31:0] 

MAD [24:0] 

MDQM [3:0] 
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GlGyGOGeGzG=GGG^GGG0G=GIGG� �‡SRAM GpGŠGW 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

MALE 4����ì6ë  
tCHAL 

MCLKF ̧  
MALE 

- 1 9   

tCHAH - 1 9   

�0�&�/�.�9�: GlGyGOGeGzG=GG 
G0GWGzGG4����ì6ë tCHMADV 

MCLKF¸
MADATA[31:0] 

- 1 tOD ns  

�0�&�/�.�9�: GlGyGOGeGzG=GG 
GUGŠGM���Š�ì6ë tCHMADX - 1 tOD ns  

>: �@�–�¦8o >< 
�í �¥4Š2�,´��5� CL = 30pF �ì��  

 

 

 

  

MCLK 

MCSX[7:0] 

MALE 

MOEX 

MWEX 

MADATA[31:0] 

MAD [24:0] 

MDQM [3:0] 
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NAND GcGwGQGEGsGpGŠGW 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

MNREX 
�q�`G_GyGG�œ tNREW MNREX - MCLK×n-3 - ns  

GUGŠGMGIGQGVG0GQGe 
�:�0�1�5�(�;�9 �ì6ë  tDS �± NRE 

MNREXF ̧
MADATA[31:0] 

- 20 - ns  

�0�1�5�(�;�9�:  
GUGŠGMGiGŠGyGW�ì6ë tDH �± NRE MNREXF ̧

MADATA[31:0] 
- 0 - ns  

�0�1�$�/�(�9�: 
MNWEX 4����ì6ë  tALEH - NWEL 

MNALEF ̧
MNWEX 

- MCLK×m-9 MCLK×m+9 ns  

�0�1�$�/�(�;�:  
MNWEX 4����ì6ë  tALEL - NWEL 

MNALEF ̧
MNWEX 

- MCLK×m-9 MCLK×m+9 ns  

�0�1�&�/�(�9�: 
MNWEX 4����ì6ë  tCLEH - NWEL 

MNCLEF ̧
MNWEX 

- MCLK×m-9 MCLK×m+9 ns  

�0�1�:�(�;�9�:  
MNCLE 4����ì6ë  tNWEH - CLEL 

MNCLEF ̧
MNWEX 

- 0 MCLK×m+9 ns  

MNWEX 
�q�`G_GyGG�œ tNWEW MNWEX - MCLK×n-3 - ns  

�0�1�:�(�;�;�:  
GUGŠGM���Š�ì6ë tNWEL �± DV 

MNWEXF ̧
MADATA[31:0] 

- -9 9 ns  

�0�1�:�(�;�9�:  
GUGŠGMGiGŠGyGW�ì6ë tNWEH �± DX MNWEXF ̧

MADATA[31:0] 
- 0 MCLK×m+9 ns  

>: �@�–�¦8o >< 
�í �¥4Š2�,´��5� CL = 30pF �ì  (m = 0>| 15�
 n = 1>| 16) 

 

NAND GcGwGQGEGsGxGŠGW 

 

 

MCLK 

MNREX 

MADATA[31:0] GxGŠGW 
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NAND GcGwGQGEGsG0GWGzGGGwG2GV 

 

 
NAND GcGwGQGEGsGAGlG•GWGwG2GV 

 

 

MCLK 

MNALE 

MNCLE 

MADATA[31:0] 

MNWEX 

GwG2GV 

GwG2GV 

MCLK 

MNALE 

MNCLE 

MADATA[31:0] 

MNWEX 
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�¥4Š RDY 
°�ŠGMG2GmG•G> 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  

�0�&�/�.�9 
MRDY 
°�Š  
GIGQGVG0GQGe�ì6ë 

tRDYI 
MCLKF ̧
MRDY 

- 19 - ns  

 

�„  RDY 
°�Š�ì  

 

 

�„  RDY 0Ž7V�ì 

 

 

  

MCLK 

Original 
MOEX 
MWEX 

MRDY 

MCLK 

Extended 
MOEX 
MWEX 

MRDY 
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SDRAM GpGŠGW 
(VCC = 2.7VHZ3.6V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  0d�A�Í  
�"�)  

�"�)  
�*ƒ  
�q�`  �q�±  

���Š�Ø�<�X  tCYCSD MSDCLK - - 50 MHz  

G0GWGzGG4����ì6ë tAOSD MSDCLKF ̧
MAD[15:0] 

- 2 12 ns  

�0�6�'�&�/�.�9�:  
GUGŠGM���Š4����ì6ë tDOSD 

MSDCLKF ̧
MADATA[31:0] 

- 2 12 ns  

�0�6�'�&�/�.�9�:  
GUGŠGM���ŠHi-Z �ì6ë  tDOZSD 

MSDCLKF ̧
MADATA[31:0] 

- 2 19.5 ns  

MDQM[3: 0]4����ì6ë  tWROSD MSDCLKF ̧
MDQM[1:0] 

- 1 12 ns  

MCSX 4����ì6ë  tMCSSD 
MSDCLKF ̧

MCSX8 
- 2 12 ns  

MRASX 4����ì6ë  tRASSD 
MSDCLKF ̧

MRASX 
- 2 12 ns  

MCASX 4����ì6ë  tCASSD MSDCLKF ̧
MCASX 

- 2 12 ns  

MSDWEX 4����ì6ë  tMWESD 
MSDCLKF ̧
MSDWEX 

- 2 12 ns  

MSDCKE 4����ì6ë  tCKESD 
MSDCLKF ̧
MSDCKE 

- 2 12 ns  

GUGŠGMGIGQGVG0GQGe�ì6ë tDSSD MSDCLKF ̧
MADATA[31:0] 

- 19 - ns  

GUGŠGMGiGŠGyGW�ì6ë tDHSD 
MSDCLKF ̧

MADATA[31:0] 
- 0 - ns  

>: �@�–�¦8o >< 
�í �¥4Š2�,´��5� CL = 30pF �ì��  
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SDRAM G0G=GI�«  
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12.4.11 GgGŠGGGMG2Gl
°�ŠGMG2GmG•G> 

GMG2Gl
°�ŠGMG2GmG•G> 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  


°�ŠG_GyGG�œ tTIWHFţTIWL 
TIOAn/TIOBn 

(ECKFŢIN FøFçFö�Q#ÝFéG��ì) - 2tCYCP - ns  

 

 
 

GVGxG:
°�ŠGMG2GmG•G> 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
0d�A�Í  

�"�)  
�*ƒ  
�q�`  �q�±  


°�ŠG_GyGG�œ tTRGHFţTRGL 
TIOAn/TIOBn 

(TGIN FøFçFö�Q#ÝFéG��ì) - 2tCYCP - ns  

 

 
>: �@�–�¦8o >< 
�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M���Ë�î�«�±�–�Ð�@�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z�c 1.S6E2G �©�Ü�î�¬  �È

�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

 

  

ECK 
 

TIN 

TGIN 
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12.4.12 CSIO (SPI) GMG2GmG•G> 

� �‡GEGxG0Gy (SPI = 0FŞCINV = 0) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
VCC < 4.5V VCC �•���������9 

�"�)  
�q�`  �q�±  �q�`  �q�±  

GjGŠGzGŠGV - - - - 8 - 8 Mbps 

GEGxG0GyG=G{GQG=GCG2G=Gy�ì6ë tSCYC SCKx 


Æ4ŠGEGcGV 
 G=G{GQG=�·�8 

4tCYCP - 4tCYCP - ns 

�6�&�.�;�:�6�2�74����ì6ë  tSLOVI 
SCKxF ̧
SOTx 

-30 +30 -20 +20 ns 

�6�,�1�:�6�&�.�9 
GIGQGVG0GQGe�ì6ë tIVSHI 

SCKxF ̧
SINx 

50 - 30 - ns 

SC�.�9�:�6�,�1GiGŠGyGW�ì6ë tSHIXI 
SCKxF ̧
SINx 

0 - 0 - ns 

GEGxG0GyG=G{GQG=L G_GyGG�œ tSLSH SCKx 

�¥4ŠGEGcGV 
G=G{GQG= 

�·�8  

2tCYCP - 10 - 2tCYCP - 10 - ns 

GEGxG0GyG=G{GQG=H G_GyGG�œ tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

�6�&�.�;�:�6�2�74����ì6ë  tSLOVE 
SCKxF ̧
SOTx 

- 50 - 30 ns 

�6�,�1�:�6�&�.�9 
GIGQGVG0GQGe�ì6ë tIVSHE SCKxF ̧

SINx 
10 - 10 - ns 

�6�&�.�9�:�6�,�1GiGŠGyGW�ì6ë tSHIXE 
SCKxF ̧
SINx 

20 - 20 - ns 

SCK 'gFñ�WFÜG��ì6ë tF SCKx - 5 - 5 ns 

SCK 'gFñ�VFÜG��ì6ë tR SCKx - 5 - 5 ns 

 

 

 

 

 

 

 

 

  

>: �@�–�¦8o >< 
�í CLK � �‡�Ô�î�»�ì�b0d�A�[�M��  

�í tCYCP �c APB �Â�«�¡�ß�µ�¡�b�§�–�¡�Ý�ì6ë�[�M�� �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �@�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8
�Z�c�•�¹�î�±�©�î�º�b 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í �•0d�A�c� �Ï�î�º�Ü�ß�£�î�©�Ù�å�Ï�î�º$��•�b�s�b�–0É�[�M���[�<�d�
 SCLKx_0 �\ SOTx_1 �b)��s�œ�ƒ�O�c�–0É �¥�[�M��  

�í �¥4Š2�,´��5� CL = 30pF �ì��  
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MS GaGQGV = 0 

 
 

 

 
MS GaGQGV = 1 

 

 
  

t SLSH t SHSL 

V IH 

t F tR 

V IH 

V OH 

V IH V IL V IL 

V OL 

V IH 
V IL 

V IH 
V IL 

t SLOVE 

t IVSHE t SHIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

� �‡ GEGxG0Gy(SPI = 0FŞCINV = 1) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
VCC < 4.5V VCC �•���������9 

�"�)  
�q�`  �q�±  �q�`  �q�±  

GjGŠGzGŠGV - - - - 8 - 8 Mbps 

GEGxG0GyG=G{GQG=GCG2G=Gy�ì6ë tSCYC SCKx 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

4tCYCP - 4tCYCP - ns 

�6�&�.�9�:�6�2�74����ì6ë  tSHOVI 
SCKxF ̧
SOTx 

-30 +30 -20 +20 ns 

�6�,�1�:�6�&�.�;GIGQGVG0GQGe�ì6ë tIVSLI 
SCKxF ̧
SINx 

50 - 30 - ns 

SCK�;�:�6�,�1 GiGŠGyGW�ì6ë tSLIXI 
SCKxF ̧
SINx 

0 - 0 - ns 

GEGxG0GyG=G{GQG=L G_GyGG�œ tSLSH SCKx 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

2tCYCP - 10 - 2tCYCP - 10 - ns 

GEGxG0GyG=G{GQG=H G_GyGG�œ tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

�6�&�.�9�:�6�2�74����ì6ë  tSHOVE 
SCKxF ̧
SOTx 

- 50 - 30 ns 

�6�,�1�:�6�&�.�;GIGQGVG0GQGe�ì6ë tIVSLE 
SCKxF ̧
SINx 

10 - 10 - ns 

�6�&�.�;�:�6�,�1GiGŠGyGW�ì6ë tSLIXE SCKxF ̧
SINx 

20 - 20 - ns 

SCK 'gFñ�WFÜG��ì6ë tF SCKx - 5 - 5 ns 

SCK 'gFñ�VFÜG��ì6ë tR SCKx - 5 - 5 ns 

 

 

 

 

 

 

 

 

  

>: �@�–�¦8o >< 
�í CLK � �‡�Ô�î�»�ì�b0d�A�[�M��  

�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M�� �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �_�K)F�M�• APB �Â�«$��•�_�X�8�Z�c
1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í �•0d�A�c� �Ï�î�º�Ü�ß�£�î�©�Ù�å�Ï�î�º$��•�b�s�b�–0É�[�M���[�<�d�
 SCLKx_0 �\ SOTx_1 �b)��s�œ�ƒ�O�c�–0É�¥�[�M��  

�í �¥4Š2�,´��5� CL = 30pF �ì��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
MS GaGQGV = 0 

 
 

 

 
MS GaGQGV = 1 

 
 

  

t SHSL t SLSH 

V IH 

tF tR 

V IH 

V OH 

V IL V IL V IL 

V OL 

V IH 
V IL 

V IH 
V IL 

t SHOVE 

t IVSLE t SLIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

� �‡GEGxG0Gy (SPI = 1FŞCINV = 0) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
VCC < 4.5V VCC �•���������9 

�"�)  
�q�`  �q�±  �q�`  �q�±  

GjGŠGzGŠGV - - - - 8 - 8 Mbps 

GEGxG0GyG=G{GQG=GCG2G=Gy�ì6ë tSCYC SCKx 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

4tCYCP - 4tCYCP - ns 

�6�&�.�9�:�6�2�74����ì6ë  tSHOVI 
SCKxF ̧
SOTx 

-30 +30 -20 +20 ns 

�6�,�1�:�6�&�.�; 
GIGQGVG0GQGe�ì6ë tIVSLI 

SCKxF ̧
SINx 

50 - 30 - ns 

SC�.�;�:�6�,�1 GiGŠGyGW�ì6ë tSLIXI 
SCKxF ̧
SINx 

0 - 0 - ns 

�6�2�7�:�6�&�.�;4����ì6ë  tSOVLI 
SCKxF ̧
SOTx 

2tCYCP - 30 - 2tCYCP - 30 - ns 

GEGxG0GyG=G{GQG=L G_GyGG�œ tSLSH SCKx 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

2tCYCP - 10 - 2tCYCP - 10 - ns 

GEGxG0GyG=G{GQG=H G_GyGG�œ tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

�6�&�.�9�:�6�2�74����ì6ë  tSHOVE SCKxF ̧
SOTx 

- 50 - 30 ns 

�6�,�1�:�6�&�.�; 
GIGQGVG0GQGe�ì6ë tIVSLE 

SCKxF ̧
SINx 

10 - 10 - ns 

�6�&�.�;�:�6�,�1GiGŠGyGW�ì6ë tSLIXE 
SCKxF ̧
SINx 

20 - 20 - ns 

SCK 'gFñ�WFÜG��ì6ë tF SCKx - 5 - 5 ns 

SCK 'gFñ�VFÜG��ì6ë tR SCKx - 5 - 5 ns 

 

 
 
 

 

 

 

 

  

>: �@�–�¦8o >< 
�í CLK � �‡�Ô�î�»�ì�b0d�A�[�M��  

�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M�� �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z
�c 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í �•0d�A�c� �Ï�î�º�Ü�ß�£�î�©�Ù�å�Ï�î�º$��•�b�s�b�–0É�[�M���[�<�d�
 SCLKx_0 �\ SOTx_1 �b)��s�œ�ƒ�O�c�–0É�¥�[�M��  

�í �¥4Š2�,´��5� CL = 30pF �ì��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
MS GaGQGV = 0 

 
 

 

MS GaGQGV = 1 
*: TDR GzGFGGGMFûGUGŠGMG"GwG2GVFéG�Fø�š�ì 

 
 

 

  

tF tR 

t SLSH t SHSL 

t SHOVE 

V IL V IL 
V IH V IH V IH 

V OH 
* 
V OL 

V OH 
V OL 

V IH 
V IL 

V IH 
V IL 

t IVSLE t SLIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

� �‡ GEGxG0Gy(SPI = 1FŞCINV = 1) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
VCC < 4.5V VCC �•���������9 

�"�)  
�q�`  �q�±  �q�`  �q�±  

GjGŠGzGŠGV - - - - 8 - 8 Mbps 

GEGxG0GyG=G{GQG=GCG2G=Gy�ì6ë tSCYC SCKx 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

4tCYCP - 4tCYCP - ns 

�6�&�.�;�:�6�2�74����ì6ë  tSLOVI 
SCKxF ̧
SOTx 

-30 +30 -20 +20 ns 

�6�,�1�:�6�&�.�9GIGQGVG0GQGe�ì6ë tIVSHI 
SCKxF ̧
SINx 

50 - 30 - ns 

SCK�9�:�6�,�1GiGŠGyGW�ì6ë tSHIXI 
SCKxF ̧
SINx 

0 - 0 - ns 

�6�2�7�:�6�&�.�94����ì6ë  tSOVHI 
SCKxF ̧
SOTx 

2tCYCP - 30 - 2tCYCP - 30 - ns 

GEGxG0GyG=G{GQG=L G_GyGG�œ tSLSH SCKx 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

2tCYCP - 10 - 2tCYCP - 10 - ns 

GEGxG0GyG=G{GQG=H G_GyGG�œ tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

�6�&�.�;�:�6�2�74����ì6ë  tSLOVE SCKxF ̧
SOTx 

- 50 - 30 ns 

�6�,�1�:�6�&�.�9GIGQGVG0GQGe�ì6ë tIVSHE 
SCKxF ̧
SINx 

10 - 10 - ns 

�6�&�.�9�:�6�,�1GiGŠGyGW�ì6ë tSHIXE 
SCKxF ̧
SINx 

20 - 20 - ns 

SCK 'gFñ�WFÜG��ì6ë tF SCKx - 5 - 5 ns 

SCK 'gFñ�VFÜG��ì6ë tR SCKx - 5 - 5 ns 

 

 
 
 

 
 

 
 
 

  

>: �@�–�¦8o >< 
�í CLK � �‡�Ô�î�»�ì�b0d�A�[�M��  

�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M�� �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z
�c 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í �•0d�A�c� �Ï�î�º�Ü�ß�£�î�©�Ù�å�Ï�î�º$��•�b�s�b�–0É�[�M���[�<�d�
 SCLKx_0 �\ SOTx_1 �b)��s�œ�ƒ�O�c�–0É�¥�[�M��  

�í �¥4Š2�,´��5� CL = 30pF �ì��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
MS GaGQGV = 0 

 
 

 

 
MS GaGQGV = 1 

 
 

  

t SHSL tR t SLSH tF 

t SLOVE 

V IL V IL V IL 
V IH V IH V IH 

V OH 
V OL 

V OH 
V OL 

V IH 
V IL 

V IH 
V IL 

t IVSHE t SHIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

� �‡GEGxG0Gy GOGQGe GIGzG=GV�Q#Ý�ì (SCINV = 0FÇSLVL = 1)  
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  �²�ó  
VCC < 4.5V VCC �•���������9 

�"�)  
�q�`  �q�±  �q�`  �q�±  

�6�&�6�;�:�6�&�.�;GIGQGVG0GQGe�ì6ë tCSSI 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

(*1)-50 (*1)+0 (*1)-50 (*1)+0 ns 

�6�&�.�9�:�6�&�6�9GiGŠGyGW�ì6ë tCSHI (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns 

SCS GUG1GIGzG=GV�ì6ë tCSDI 
(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP ns 

�6�&�6�;�:�6�&�.�;GIGQGVG0GQGe�ì6ë tCSSE 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

3tCYCP + 30 - 3tCYCP + 30 - ns 

�6�&�.�9�:�6�&�6�9GiGŠGyGW�ì6ë tCSHE 0 - 0 - ns 

SCS GUG1GIGzG=GV�ì6ë tCSDE 3tCYCP + 30 - 3tCYCP + 30 - ns 

SCS�;�: SOT 4����ì6ë  tDSE - 40 - 40 ns 

SCS�9�: SOT 4����ì6ë  tDEE 0 - 0 - ns 

(*1): CSSU GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

(*2): CSHD GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

(*3): CSDS GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

 

 
 

 

 

 

  

>: �@�–�¦8o >< 
�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M���Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý�_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z

�c S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í CSSU�
 CSHD�
 CSDS�
�©�Ü�”�Ý  �³�µ�É�­�Þ�¡�º�±�–�Ñ�å�¢�·�8�¡�ß�µ�¡�_�X�8�Z�c�
�� FM4 Family Peripheral Manual 
Main part��  (002-04856) �†�H�g!·�C�T�I�8��  

�í �¥4Š2�,´��5� CL = 30pF �ì��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
 

MS GaGQGV = 0 

 
 

 
 

MS GaGQGV = 1 

 
 
  

SCS ���Š  

SCK ���Š  

SOT 

(SPI=0) 

SOT 
(SPI=1) 

SCS 
°�Š  

SCK 
°�Š  

SOT 

(SPI=0) 

SOT 

(SPI=1) 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

� �‡GEGxG0Gy GOGQGe GIGzG=GV�Q#Ý�ì (SCINV = 1FÇSLVL = 1)  
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  �²�ó  
VCC < 4.5V VCC �•���������9 

�"�)  
�q�`  �q�±  �q�`  �q�±  

�6�&�6�;�:�6�&�.�;GIGQGVG0GQGe�ì6ë tCSSI 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

(*1)-50 (*1)+0 (*1)-50 (*1)+0 ns 

�6�&�.�9�:�6�&�6�9GiGŠGyGW�ì6ë tCSHI (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns 

SCS GUG1GIGzG=GV�ì6ë tCSDI 
(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP ns 

�6�&�6�;�:�6�&�.�;GIGQGVG0GQGe�ì6ë tCSSE 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

3tCYCP + 30 - 3tCYCP + 30 - ns 

�6�&�.�9�:�6�&�6�9GiGŠGyGW�ì6ë tCSHE 0 - 0 - ns 

SCS GUG1GIGzG=GV�ì6ë tCSDE 3tCYCP + 30 - 3tCYCP + 30 - ns 

SCS�;�: SOT 4����ì6ë  tDSE - 40 - 40 ns 

SCS�9�: SOT 4����ì6ë  tDEE 0 - 0 - ns 

(*1): CSSU GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

(*2): CSHD GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

(*3): CSDS GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

 

 
 

 

 

 

 

  

>: �@�–�¦8o >< 
�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M���Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý�_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z

�c S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í CSSU�
 CSHD�
 CSDS�
�©�Ü�”�Ý  �³�µ�É�­�Þ�¡�º�±�–�Ñ�å�¢�b�·�8�¡�ß�µ�¡�_�X�8�Z�c�
�� FM4 Family Peripheral 
Manual Main part�� (002-04856) �†�H�g!·�C�T�I�8��  

�í �¥4Š2�,´��5� CL = 30pF �ì��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 

 
 

MS GaGQGV = 0 

 

 

 

 
MS GaGQGV = 1 

 
  

SCK 
°�Š  

SCS 
°�Š  

SCS ���Š  

SCK ���Š  

SOT 

(SPI=0) 

SOT 

(SPI=1) 

 

SOT 

(SPI=0) 

 

SOT 

(SPI=1) 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

� �‡GEGxG0GyGOGQGeGIGzG=GV�Q#Ý�ì (SCINV = 0FÇSLVL = 0)  
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  �²�ó  
VCC < 4.5V VCC �•���������9 

�"�)  
�q�`  �q�±  �q�`  �q�±  

�6�&�6�9�:�6�&�.�;GIGQGVG0GQGe�ì6ë tCSSI 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

(*1)-50 (*1)+0 (*1)-50 (*1)+0 ns 

�6�&�.�9�:�6�&�6�;GiGŠGyGW�ì6ë tCSHI (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns 

SCS GUG1GIGzG=GV�ì6ë tCSDI 
(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP ns 

�6�&�6�9�:�6�&�.�;GIGQGVG0GQGe�ì6ë tCSSE 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

3tCYCP + 30 - 3tCYCP + 30 - ns 

�6�&�.�9�:�6�&�6�;GiGŠGyGW�ì6ë tCSHE 0 - 0 - ns 

SCS GUG1GIGzG=GV�ì6ë tCSDE 3tCYCP + 30 - 3tCYCP + 30 - ns 

�6�&�6�9�:�6�2�74����ì6ë  tDSE - 40 - 40 ns 

�6�&�6�;�:�6�2�74����ì6ë  tDEE 0 - 0 - ns 

(*1): CSSU GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

(*2): CSHD GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

(*3): CSDS GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>Fþ�·�8G=G{GQG=�Ø�‡ [ns] 

 

 
 
 

 

 

  

>: �@�–�¦8o >< 
�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M�� �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z

�c 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í CSSU�
 CSHD�
 CSDS�
�©�Ü�”�Ý  �³�µ�É�­�Þ�¡�º�±�–�Ñ�å�¢�·�8�¡�ß�µ�¡�_�X�8�Z�c�
�� FM4 Family Peripheral Manual 
Main part�� (002-04856) �†�H�g!·�C�T�I�8��  

�í �¥4Š2�,´��5� CL = 30pF �ì��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
 

MS GaGQGV = 0 

 

 

 
 

MS GaGQGV = 1 

 

SCS ���Š  

SCK ���Š  

SCS 
°�Š  

SCK 
°�Š  

SOT 

(SPI=0) 

 

SOT 

(SPI=1) 

 

SOT 

(SPI=0) 

 

SOT 

(SPI=1) 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

� �‡GEGxG0GyGOGQGeGIGzG=GV�Q#Ý�ì (SCINV = 1FÇSLVL = 0)  
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  �²�ó  
VCC < 4.5V VCC �• 4.5V 

�"�)  
�q�`  �q�±  �q�`  �q�±  

SCS�9�: SCK�9GIGQGVG0GQGe�ì6ë tCSSI 

Æ4ŠGEGcGV 

G=G{GQG= 
�·�8  

(*1)-50 (*1)+0 (*1)-50 (*1)+0 ns 

SCK�;�: SCS�;GiGŠGyGW�ì6ë tCSHI (*2)+0 (*2)+50 (*2)+0 (*2)+50 ns 

SCS GUG1GIGzG=GV�ì6ë tCSDI 
(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP 

(*3)-50 
+5tCYCP 

(*3)+50 
+5tCYCP ns 

SCS�9�: SCK�9GIGQGVG0GQGe�ì6ë tCSSE 

�¥4ŠGEGcGV  
G=G{GQG= 

�·�8  

3tCYCP + 30 - 3tCYCP + 30 - ns 

SCK�;�: SCS�;GiGŠGyGW�ì6ë tCSHE 0 - 0 - ns 

SCS GUG1GIGzG=GV�ì6ë tCSDE 3tCYCP + 30 - 3tCYCP + 30 - ns 

SCS�9�: SOT 4����ì6ë  tDSE - 40 - 40 ns 

SCS�;�: SOT 4����ì6ë  tDEE 0 - 0 - ns 

(*1): CSSU GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

(*2): CSHD GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

(*3): CSDS GaGQGV�Í×GEGxG0GyGOGQGeGIGzG=GVGMG2GmG•G>�·�8G=G{GQG=�Ø�‡ [ns] 

 

 

  

>: �@�–�¦8o >< 
�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M�� �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z

�c 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í CSSU�
 CSHD�
 CSDS�
�©�Ü�”�Ý  �³�µ�É�­�Þ�¡�º�±�–�Ñ�å�¢�b�·�8�¡�ß�µ�¡�_�X�8�Z�c�
�� FM4 Family Peripheral 
Manual Main part�� (002-04856) �†�H�g!·�C�T�I�8��  

�í �¥4Š2�,´��5� CL = 30pF �ì��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
 

MS GaGQGV = 0 

 
 

 
 

MS GaGQGV = 1 

  

SCS ���Š  

SCK ���Š  

SOT 

(SPI=0) 

 

SOT 

(SPI=1) 

SCS 
°�Š  

SCK 
°�Š  

SOT 

(SPI=0) 

SOT 

(SPI=1) 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

9×3ÿ� �‡GEGxG0Gy (SPI = 0FŞCINV = 0) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
VCC < 4.5V VCC �•���������9 

�"�)  
�q�`  �q�±  �q�`  �q�±  

GEGxG0GyG=G{GQG=GCG2G=Gy�ì6ë tSCYC SCKx 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

4tCYCP - 4tCYCP - ns 

�6�&�.�;�:�6�2�74����ì6ë  tSLOVI 
SCKxF ̧
SOTx 

-10 +10 -10 +10 ns 

�6�,�1�:�6�&�.�9GIGQGVG0GQGe�ì6ë tIVSHI 
SCKxF ̧
SINx 

14 
- 12.5 - ns 

12.5* 

�6�&�.�9�:�6�,�1GiGŠGyGW�ì6ë tSHIXI 
SCKxF ̧
SINx 

5 - 5 - ns 

GEGxG0GyG=G{GQG=L G_GyGG�œ tSLSH SCKx 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

2tCYCP - 5 - 2tCYCP - 5 - ns 

GEGxG0GyG=G{GQG=H G_GyGG�œ tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

�6�&�.�;�:�6�2�74����ì6ë  tSLOVE 
SCKxF ̧
SOTx 

- 15 - 15 ns 

�6�,�1�:�6�&�.�9GIGQGVG0GQGe�ì6ë tIVSHE SCKxF ̧
SINx 

5 - 5 - ns 

�6�&�.�9�:�6�,�1GiGŠGyGW�ì6ë tSHIXE 
SCKxF ̧
SINx 

5 - 5 - ns 

SCK 'g�WG��ì6ë  tF SCKx - 5 - 5 ns 

SCK 'g�VG��ì6ë  tR SCKx - 5 - 5 ns 

 

 
 

 

 

 

 
  

>: �@�–�¦8o >< 
�í CLK � �‡�Ô�î�»�ì�b0d�A�[�M��  

�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M�� �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z
�c 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í �•0d�A�c�è�W�b'ƒ�Ê�b�s�b�–0É�[�M : 
�³�µ�É�­�Þ�¡�º�^�K : SIN4_0�
 SOT4_0�
 SCK4_0 
�³�µ�É�­�Þ �¡�º�6�~ : SIN6_0�
 SOT6_0�
 SCK6_0�
 SCS60_0�
 SCS61_0�
 SCS62_0�
 SCS63_0 

�í �¥4Š2�,´��5� CL = 30pF �ì  (*�c CL=10pF �b�ì )��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
MS GaGQGV = 0 

 
 

 

 
 

MS GaGQGV = 1 
 

 
 

  

t SLSH t SHSL 

V IH 

t F tR 

V IH 

V OH 

V IH V IL V IL 

V OL 

V IH 
V IL 

V IH 
V IL 

t SLOVE 

t IVSHE t SHIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

9×3ÿ� �‡GEGxG0Gy (SPI = 0FŞCINV = 1) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
VCC < 4.5V VCC �• 4.5V 

�"�)  
�q�`  �q�±  �q�`  �q�±  

GEGxG0GyG=G{GQG=GCG2G=Gy�ì6ë tSCYC SCKx 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

4tCYCP - 4tCYCP - ns 

�6�&�.�9�:�6�2�74����ì6ë  tSHOVI 
SCKxF ̧
SOTx 

-10 +10 -10 +10 ns 

�6�,�1�:�6�&�.�;GIGQGVG0GQGe�ì6ë tIVSLI 
SCKxF ̧
SINx 

14 
- 12.5 - ns 

12.5* 

�6�&�.�;�:�6�,�1GiGŠGyGW�ì6ë tSLIXI 
SCKxF ̧
SINx 

5 - 5 - ns 

GEGxG0GyG=G{GQG=L G_GyGG�œ tSLSH SCKx 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

2tCYCP - 5 - 2tCYCP - 5 - ns 

GEGxG0GyG=G{GQG=H G_GyGG�œ tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

�6�&�.�9�:�6�2�74����ì6ë  tSHOVE 
SCKxF ̧
SOTx 

- 15 - 15 ns 

�6�,�1�:�6�&�.�;GIGQGVG0GQGe�ì6ë tIVSLE SCKxF ̧
SINx 

5 - 5 - ns 

�6�&�.�;�:�6�,�1GiGŠGyGW�ì6ë tSLIXE 
SCKxF ̧
SINx 

5 - 5 - ns 

SCK 'g�WG��ì6ë  tF SCKx - 5 - 5 ns 

SCK 'g�VG��ì6ë  tR SCKx - 5 - 5 ns 

 

 

 

 

 

 
 

  

>: �@�–�¦8o >< 
�í CLK � �‡�Ô�î�»�ì�b0d�A�[�M��  

�í tCYCP �c APB �Â�«�¡�ß�µ�¡�§�–�¡�Ý�ì6ë�[�M�� �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z
�c 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í �•0d�A�c�è�W�b'ƒ�Ê�b�s�b�–0É�[�M : 
�³�µ�É�­�Þ�¡�º�^�K : SIN4_0�
 SOT4_0�
 SCK4_0 
�³�µ�É�­�Þ �¡�º�6�~ : SIN6_0�
 SOT6_0�
 SCK6_0�
 SCS60_0�
 SCS61_0�
 SCS62_0�
 SCS63_0 

�í �¥4Š2�,´��5� CL = 30pF �ì  (*�c CL �@10pF �b�ì )��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
MS GaGQGV = 0 

 
 

 

 
MS GaGQGV = 1 

 
 

  

t SHSL t SLSH 

V IH 

tF tR 

V IH 

V OH 

V IL V IL V IL 

V OL 

V IH 
V IL 

V IH 
V IL 

t SHOVE 

t IVSLE t SLIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 



   
  

  

 

Document Number: 001-99416 Rev *C      Page 139/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

9×3ÿ� �‡GEGxG0Gy (SPI = 1FŞCINV = 0) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
VCC < 4.5V VCC �• 4.5V 

�"�)  
�q�`  �q�±  �q�`  �q�±  

GEGxG0GyG=G{GQG=GCG2G=Gy�ì6ë tSCYC SCKx 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

4tCYCP - 4tCYCP - ns 

�6�&�.�9�:�6�2�74����ì6ë  tSHOVI 
SCKxF ̧
SOTx 

-10 +10 -10 +10 ns 

�6�,�1�:�6�&�.�;GIGQGVG0GQGe�ì6ë tIVSLI 
SCKxF ̧
SINx 

14 
- 12.5 - ns 

12.5* 

�6�&�.�;�:�6�,�1GiGŠGyGW�ì6ë tSLIXI 
SCKxF ̧
SINx 

5 - 5 - ns 

�6�2�7�:�6�&�.�;4����ì6ë  tSOVLI 
SCKxF ̧
SOTx 

2tCYCP - 10 - 2tCYCP - 10 - ns 

GEGxG0GyG=G{GQG=L G_GyGG�œ tSLSH SCKx 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

2tCYCP - 5 - 2tCYCP - 5 - ns 

GEGxG0GyG=G{GQG=H G_GyGG�œ tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

�6�&�.�9�:�6�2�74����ì6ë  tSHOVE SCKxF ̧
SOTx 

- 15 - 15 ns 

�6�,�1�:�6�&�.�;GIGQGVG0GQGe�ì6ë tIVSLE 
SCKxF ̧
SINx 

5 - 5 - ns 

�6�&�.�;�:�6�,�1GiGŠGyGW�ì6ë tSLIXE 
SCKxF ̧
SINx 

5 - 5 - ns 

SCK 'g�WG��ì6ë  tF SCKx - 5 - 5 ns 

SCK 'g�VG��ì6ë  tR SCKx - 5 - 5 ns 

 

 

 

 

 

 

  

>: �@�–�¦8o >< 
�í CLK � �‡�Ô�î�»�ì�b0d�A�[�M��  

�í tCYCP �c APB �Â�«�¡�ß�µ�¡�b�§�–�¡�Ý�ì6ë�[�M��  �Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý �_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z
�c 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í �•0d�A�c�è�W�b'ƒ�Ê�b�s�b�–0É�[�M : 
�³�µ�É�­�Þ�¡�º�^�K : SIN4_0�
 SOT4_0�
 SCK4_0 
�³�µ�É�­�Þ �¡�º�6�~ : SIN6_0�
 SOT6_0�
 SCK6_0�
 SCS60_0�
 SCS61_0�
 SCS62_0�
 SCS63_0 

�í �¥4Š2�,´��5� CL = 30pF �ì  (*�c CL �@10pF �b�ì )��  
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S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

 

 
MS GaGQGV = 0 

 
 

 

 
MS GaGQGV = 1 

*: TDR GzGFGGGMFû�iFÝ3¸G�Fø�š�ìFçG�FéF¹ 
 

 

 

  

tF tR 

t SLSH t SHSL 

t SHOVE 

V IL V IL 
V IH V IH V IH 

V OH * 
V OL 

V OH 
V OL 

V IH 
V IL 

V IH 
V IL 

t IVSLE t SLIXE 

SCK 

SOT 

SIN 

SCK 

SOT 

SIN 



   
  

  

 

Document Number: 001-99416 Rev *C      Page 141/188 
 

 
S6E2G �©�Ü�î�¬  

 
S6E2G �©�Ü�î�¬  

9×3ÿ� �‡GEGxG0Gy (SPI = 1FŞCINV = 1) 
(VCC = 2.7VHZ5.5V, VSS = 0V) 

8o%  0°�•  'ƒ�Ê�¡  �²�ó  
VCC < 4.5V VCC �• 4.5V 

�"�)  
�q�`  �q�±  �q�`  �q�±  

GEGxG0GyG=G{GQG=GCG2G=Gy�ì6ë tSCYC SCKx 


Æ4ŠGEGcGV  
G=G{GQG=�·�8 

4tCYCP - 4tCYCP - ns 

�6�&�.�;�:�6�2�74����ì6ë  tSLOVI 
SCKxF ̧
SOTx 

-10 +10 -10 +10 ns 

�6�,�1�:�6�&�.�9GIGQGVG0GQGe�ì6ë tIVSHI 
SCKxF ̧
SINx 

14 
- 12.5 - ns 

12.5* 

�6�&�.�9�:�6�,�1GiGŠGyGW�ì6ë tSHIXI 
SCKxF ̧
SINx 

5 - 5 - ns 

�6�2�7�:�6�&�.�94����ì6ë  tSOVHI 
SCKxF ̧
SOTx 

2tCYCP - 10 - 2tCYCP - 10 - ns 

GEGxG0GyG=G{GQG=L G_GyGG�œ tSLSH SCKx 

�¥4ŠGEGcGV  
G=G{GQG=�·�8 

2tCYCP - 5 - 2tCYCP - 5 - ns 

GEGxG0GyG=G{GQG=H G_GyGG�œ tSHSL SCKx tCYCP + 10 - tCYCP + 10 - ns 

�6�&�.�;�:�6�2�74����ì6ë  tSLOVE SCKxF ̧
SOTx 

- 15 - 15 ns 

�6�,�1�:�6�&�.�9GIGQGVG0GQGe�ì6ë tIVSHE 
SCKxF ̧
SINx 

5 - 5 - ns 

�6�&�.�9�:�6�,�1GiGŠGyGW�ì6ë tSHIXE 
SCKxF ̧
SINx 

5 - 5 - ns 

SCK 'g�WG��ì6ë  tF SCKx - 5 - 5 ns 

SCK 'g�VG��ì6ë  tR SCKx - 5 - 5 ns 

 

 

 

  

>: �@�–�¦8o >< 
�í CLK � �‡�Ô�î�»�ì�b0d�A�[�M��  

�í tCYCP �c APB �Â�«�¡�ß�µ�¡�b�§�–�¡�Ý�ì6ë�[�M���Ð�Ý�³�Ç�“�å�¡�©�Ù�å�©�Ü�”�Ý�_�K)F�I�€�Z�8�• APB �Â�«$��•�_�X�8�Z
�c 1.S6E2G �©�Ü�î�¬  �È�ß�µ�¡�²�–�Ö�¢�Û�Ò �†�H�g!·�C�T�I�8��  

�í �•0d�A�c�è�W�b'ƒ�Ê�b�s�b�–0É�[�M : 
�³�µ�É�­�Þ�¡�º�^�K : SIN4_0�
 SOT4_0�
 SCK4_0 
�³�µ�É�­�Þ �¡�º�6�~ : SIN6_0�
 SOT6_0�
 SCK6_0�
 SCS60_0�
 SCS61_0�
 SCS62_0�
 SCS63_0 

�í �¥4Š2�,´��5� CL = 30pF �ì  (*�c CL �@10pF �b�ì )��  
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