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 VDD_FDA = 5.4V�
 VSS_FDA = 0�
 VDD_5V = 5.4V�
 VLDO = 5.4V�
 VIO = 1.8V�
  
REFIN = 5V�
f S = 2MSPS�
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�� 1. �Á�®�¢�Ó�–�£  

1 �G�€�}�b�Ù�]�c0����¸�«�º�†�w�E�S�v�b�[�c�6�~�r�O�‡�@�
0����b�6�‡�Ü�Ü�î�«�ì�_"I�ö0Û�o�¹�î�±�[/ì�Ü�E�}�€�Z�8�r�M��  

2 �”�¡�–�ª�©�Ù�å�í�Ç�™�î�¬�\�c�

°�Š�§�å�É�Ü�å�¢�í�¥�å�¹�å�§�@�
2MSPS �b�«�Ý�î�É�µ�º�í�Þ�î�º�[�·�8�M�• ADC �[�‚�K�8
°�Š�†�v�“�M�•�S�u�_�Q#Ý
�[�A�•�ì6ë�[�M��

3 �W63�b�*�Ø�<�X�À�–�¬�í�É�ß�µ�º�†�g!·�K�Z�C�T�I�8��1/f �À�–�¬�c�
�œ�î�º�®�ß�µ+��_�|�~
Æ4Š�[�t�U�˜�I�€�r�M���À�–�¬�í�«�Ì�¡�º�Ý�&�Ø�c�
DC >|
fS/2 �b(
�V�[��2A$×�_�M���[�M��  

4 �»�ß�µ�É�”�˜�º7Á�}�c�

°�Š7Á�}�†
¶&à���Š7Á�}�_0¿���K�S�\�A�b
°�Š7Á�}�\���Š7Á�}6ë�b7Á�}�j�\�K�Z��*O�I�€�r�M��  

5 �«�±�î�º�”�µ�É�ì6ë�c�
EN_LDO �b'g�V�@�~�š�µ�ª�?�} VDD_1.8V�@
¶&à�Í�b 90%�_�^�•�r�[�b�ì6ë�\�K�Z��*O�I�€�r�M��  

6 VIO < 1.4V�b���œ�c�Å�µ�º IO2X �† 1 �_0¿���M�•�²0[�@�6�~�r�M�� 0ò(ý�_�X�8�Z�c���Š�»�Û�–�Â�í�Þ�ª�«�±�b�­�¡�©�Ù�å�†�g!·�K�Z�C�T�I�8��  

�±�–�Ñ�å�¢�Ù�]
"I�_�æ���b�^�87H�~�
 VDDH = 18V�
 VSSH � �� �í�����9�
 VDD_FDA = 5.4V�
 VSS_FDA = 0V�
 VDD_5V = 5.4V�
 VLDO = 5.4V�
 VIO = 1.8V�
 
REFIN = 5V�
f S = 2MSPS�
�M�m�Z�b�Ù�]�c TMIN>|T MAX �_�>�E�•�Í���±�–�Ñ�å�¢7Á�}�Þ�Ë�Ý�_�X�8�Z�c�W 2 �†�g!·�K�Z�C�T�I�8�� VIO < 1.4V
�b���œ�c�Å�µ�º IO2X �† 1 �_0¿���M�•�²0[�@�6�~�r�M��  

�� 2. ���ø�ÿ�+�7�ÿ�ä���3�ð�7�ä�3�ÿ�8���ç�8�ù  
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1 �±�–�Ñ�å�¢�Ù�]�c�
�¹�ª�±�Ý���Š�Æ�å�[�b2�,´��5��@ 5pF�[�6�•�\�ì���K�Z�8�r�M��t CONV�
t CYC�
t SCK�
t SCKOUT�c��,´�¸�«�º�í�s�[�M���Q�€�è�¥�b�±�–�Ñ
�å�¢�Ù�]�c"I�ö0Û�o�>�|�g0¿0£�_�|�~&��–�I�€�Z�8�r�M��

2 �”�¡�–�ª�©�Ù�å�í�Ç�™�î�¬�\�c�

°�Š�§�å�É�Ü�å�¢�í�¥�å�¹�å�§�@�
2MSPS �b�«�Ý�î�É�µ�º�í�Þ�î�º�[�·�8�M�• ADC �[�‚�K�8
°�Š�†�v�“�M�•�S�u�_�Q#Ý
�[�A�•�ì6ë�[�M��

�Ë 2. �ÿ�ä���3�ð�·�S�ß�,���+  

�� 3. �,�ø�ù�ÿ�à��� �©�•�B�È�·�ÿ�ä���3�ð  

�Ë 3. �,�ø�ù�ÿ�¨�-�"�8�	�·�•�B�È�ÿ�ä���3�ð  
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�Ù�]  

�Ë 4. �,�ø�ù�ÿ�¨�-�"�8�	�·�à��� �ÿ�ä���3�ð  

�Ë 5. �,�ø �ù�ÿ�¨�-�"�8�	�·�ó���3�	�7�ÿ�ä���3�ð  

�� 4. SPI �•
m�"�8�	�·�ÿ�ä���3�ð  
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�Ù�]  

�Ë 6. SPI �ï�-���ï�7�"�8�	�· 1 �,�8�3 SDR �·�ÿ�ä���3�ð  

�� 5. �è�ó�8�7�ï�-���ï�7�"�8�	�·�ÿ�ä���3�ð�t SDR�t1 �,�8�3  

�Ë 7. �è�ó�8�7�ï�-���ï�7�"�8�	�·�ÿ�ä���3�ð�tSDR �t 1 �,�8�3  

�� 6. �è�ó�8�7�ï�-���ï�7�"�8�	�·�ÿ�ä���3�ð�t DDR�t1 �,�8�3  
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�Ù�]  

�� 6. �è�ó�8�7�ï�-���ï�7�"�8�	�·�ÿ�ä���3�ð�t DDR�t1 �,�8�3�¢�Ó�–�£  

�Ë 8. �è�ó�8�7�ï�-���ï�7�"�8�	�·�ÿ�ä���3�ð�tDDR�t 1 �,�8�3  

�� 7. ���ù���7�ï�-���ï�7�"�8�	�·�ÿ�ä���3�ð  

�Ë 9. ���ù���7�ï�-���ï�7�"�8�	�·�ÿ�ä���3�ð�tSDR �t 1 �,�8�3  

�Ë 10. ���ù���7�ï�-���ï�7�"�8�	�·�ÿ�ä���3�ð�t DDR�t 1 �,�8�3  
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)/�P�q�±���A

�� 8. �Ì�c�‡�{�-�
  

1 
°�Š�Æ�å�_�c7Á ;�Æ�å�l�b�¡�Û�å�É�í�²�–�œ�î�»�@�K)F�I�€�Z�8�r
�M��
°�Š�™�•�@7Á ;�Þ�î�Ý�† 0.3V2x�<�•���œ�c�
�–�_
°�Š7Á�v�†
20mA�• 6�_�D7H�K�r�M��  

�V0°�b)/�P�q�±���A�†2x�<�•�«�º�Þ�«�†�•�<�•�\�
�¹�Â�–�«�_
���‚$×�^�†
/�†�Z�<�•�G�\�@�6�~�r�M���G�b0d���c�«�º�Þ�«��
�A�b�s�†�æ���M�•�v�b�[�6�~�
�G�b�Ù�]�b�·�8�b�­�¡�©�Ù�å�_
0°3U�M�•0d���Í�è�V�[�b�¹�Â�–�«�·�8�†���u�S�v�b�[�c�6�~�r
�O�‡���¹�Â�–�«�†6×�ì6ë�_�ƒ�S�~)/�P�q�±���A"g�Â�_*(�C�\�

�¹�Â�–�«�b�™8—�ö�_�s8j�†�Z�<�•�G�\�@�6�~�r�M��

!Õ�¬� 
!Õ�ö+��c�
�É�Ü�å�º�G2°�ö�È>& PCB>'�b0¿0£�\�·�8#”�C�_%$�K
6õ4��K�Z�8�r�M��PCB �b!Õ0¿0£�_�c(ý�°�b�@�–�†�v�:�²0[�@�6
�~�r�M�� ��JA �c�
1 'g�‰�Ç�•�î�º�b�&�R���þ
Æ�[ ����I�€�S�
+¬
!›�P�v�[�b�ª�Õ�å�¡�©�Ù�å�?�}�Ø�V�l�b!Õ�¬� �[�M���� JC �c�

�ª�Õ�å�¡�©�Ù�å�?�}�£�î�«�l�b!Õ�¬� �[�M��

�� 9. ��	ý	ô  

7ü7Á�:7Á���A
�è�W�b ESD�_���c�
 ESD�_�D�¤�^�¹�Â�–�«�†�v�~�…�:�S�u�_&g
�K�S�v�b�[�M�@�
�P1ß�c ESD�–1¤�
�æ
Æ�T�E�_7H�}�€�r�M��  

ANSI/ESDA/JEDEC JS-001 =�Ð�b�Ç�/�Ô�¹�Ý>& HBM>'��  

ANSI/ESDA/JEDEC JS-002  =�Ð�b7Á#ú1�2s�•7Á�¹�Â�–�«�í�Ô�¹
�Ý>&FICDM>'��

ADAQ4216 �b ESD ���A  

�� 10. ADAQ4216�t178 ���8�+ CSP_BGA 

ESD �_6õ�M�•�@�–  
ESD�¢�z�S
Í�S�£�·�¨�ª�Û�Ö�š�Í�¢�•�����ä�ù�°�¢�u  

7Á,´�†�•�g�S�¹�Â�–�«�x�G2°�Î�î�»�c�
�è%±�I�€�^�8
�r�r�:7Á�M�•�G�\�@�6�~�r�M���•0����c�\&k"‚+¬�b"I
0Á�•/¡�[�6�• ESD�–1¤�G2°�†
Æ-¶�K�Z�c�8�r�M�@�
�¹
�Â�–�«�@9×�š�¿�Ý� �î�b7ü7Á�:7Á�†/Õ�W�S���œ�
�†
/
�†#Õ�L�•�•+��ö�@�6�~�r�M���K�S�@�W�Z�
�ö+��Ž�ì�x
�µ+��*�W�†75�F�M�•�S�u�
ESD �_�P�M�•4:�)�^�£75�P
*(�†1n�L�•�G�\�†�>�È�u�K�r�M��
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�Æ�å4Ä*(�>�|�g�Æ�å�µ+��b1��Â

�Ë 11. ���3�Ð �W 

�� 11. ���3�Þ�á�·�ß�"  
�Æ�å$��• 0°�•  �±�–�É 1 1��Â  

A1 to A4, A7 to 
A11, A17, B1 to 
B11, B17, C2, C5, 
C8 to C11, C17, 
D2 to D10, D13 to 
D14, E1 to E2, E5, 
E7 to E8, E11, E13 
to E14, F1 to F5, 
F7 to F8, F11 to 
F14, G1 to G2, G5 
to G6, G8 to G10, 
G13 to G14, H1 to 
H6, H8 to H10, 
H13 to H14, J1 to 
J2, J5, J7 to J9, 
J11 to J14, K1 to 
K5, K7 to K9, K11, 
K13 to K14, L1 to 
L6, L9 to L11, L13 

GND P 7Á ;�¢�Û�˜�å�»��

A5 to A6, J3 to J4 VDDH P PGIA �b�G7Á ;���G�b�Æ�å�c�
�Ã�µ�£�î�ª
Æ�_ 0.1µF �b�Â�–�Ã�«�í�¥�å�¹�å�§�†
Æ-¶�K�Z�8�r�M��  
C1, D1 INP AI �G�b�”�¼�ß�¢
°�Š�� INP �Æ�å�c�Ç�ß�î�º"g�Â�b�r�r�_�K�^�8�[�C�T�I�8�� INP �Æ�å�†�Ç�ß�î�º"g�Â�b

�r�r�_�M�•�\�
 VDDH �>�|�g VSSH 7Á ;�?�} PGIA �l�v�€�•7Á�v�@�±�A�C�^�~�r�M��  
C3 to C4, G3 to G4 VSSH P PGIA �b2�7Á ;���G�b�Æ�å�c�
�Ã�µ�£�î�ª
Æ�_ 0.1µF �b�Â�–�Ã�«�í�¥�å�¹�å�§�†
Æ-¶�K�Z�8�r�M��  
C6 to C7 INN AI 2��b�”�¼�ß�¢
°�Š�� INN �Æ�å�c�Ç�ß�î�º"g�Â�b�r�r�_�K�^�8�[�C�T�I�8�� INN �Æ�å�†�Ç�ß�î�º"g�Â�b

�r�r�_�M�•�\�
 VDDH �>�|�g VSSH 7Á ;�?�} PGIA �l�v�€�•7Á�v�@�±�A�C�^�~�r�M��  
D11 REFIN AI �Ü�Ç�“�Þ�å�«
°�Š�� REFIN �c 4.096V>| 5V>&�¢�Û�˜�å�»�ö =>'�[9Q�·�K�r�M���G�b�Æ�å�c
Æ4Š�Ü�Ç�“

�Þ�å�«�í�Â�µ�Ç�“�b
°�Š�[�
�Â�µ�Ç�“�b���Š�_�c 2µF �b�Â�–�Ã�«�í�¥�å�¹�å�§�@�6�~�r�M��
D12, E12 VDD_5V P 5V 7Á ;�� VDD_5V �b(
�V�c�Ü�Ç�“�Þ�å�«�b�Í�_�|�W�Z$��^�~�
 5V �b�Ü�Ç�“�Þ�å�«�b���œ�c 5.3V>|

5.5V�
4.096V �b�Ü�Ç�“�Þ�å�«�b���œ�c 4.75V>| 5.25V �[�M���G�b�Æ�å�c�Ã�µ�£�î�ª
Æ�_ 1µF �\ 0.1µF
�b�Â�–�Ã�«�í�¥�å�¹�å�§�†
Æ-¶�K�Z�8�r�M��

D15 CNV DI �š�n
°�Š���G�b
°�Š�b'g�V�@�~�š�µ�ª�_�|�W�Z�¹�Â�–�«�@�Ã�á�î�”�µ�É�K�
�‚�S�^�š�n�@6ä���I�€�r
�M��ADC �b�Ù�]0d���I�€�S�ö+��†��#'�M�•�_�c�
�G�b�™�•�@�*�ª�µ�±�[�6�•�G�\�@�²0[�[�M���ß�ª�µ
�¡�í�Þ�Ë�Ý�c VIO �Æ�å�_�|�W�Z�ô�r�~�r�M��

D16 RSTB DI �Ü�­�µ�º
°�Š>&�”�¡�¸�•�È�í�ß�î>'��8�� �‡ ADC �Ü�­�µ�º��
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�Æ�å4Ä*(�>�|�g�Æ�å�µ+��b1��Â

�� 11. ���3�Þ�á�·�ß�"�¢�Ó�–�£  
�Æ�å$��• 0°�•  �±�–�É 1 1��Â  

D17, E17 VIO P 
°���Š�–�å�±�î�Ç�™�î�«�b�¹�ª�±�Ý7Á ;���G�b�Æ�å�b
¶&à7Á�}�c�Í�«�º�í�–�å�±�î�Ç�™�î�«�\� �L
>&1.8V�
 1.5V�
�r�S�c 1.2V>'�[�M���G�b�Æ�å�_�c�Ã�µ�£�î�ª
Æ�_ 0.2µF �b�Â�–�Ã�«�í�¥�å�¹�å�§�@�6
�~�r�M�� VIO < 1.4V �b���œ�
���Š�»�Û�–�Â�í�Þ�ª�«�±�b�Å�µ�º IO2X �† 1 �_0¿���M�•�²0[�@�6�~�r�M��  

E3 A1 DI PGIA �¤�–�å�D�š�ß�ª�µ�¡
°�Š 1��  

E4 A0 DI PGIA �¤�–�å�D�š�ß�ª�µ�¡
°�Š 0��  

E6, F6 VDD_FDA P FDA �b�G7Á ;���G�b�Æ�å�c�
�Ã�µ�£�î�ª
Æ�_ 0.1µF �b�Â�–�Ã�«�í�¥�å�¹�å�§�†
Æ-¶�K�Z�8�r�M���G�b
�Æ�å�c�
2.2µF �è�V�b>&0402�
X5R >'�­�Û�Ñ�µ�¡�í�¥�å�¹�å�§�†�Q�W�Z GND �l�Â�–�Ã�«�K�r�M��  

E9 OUTP AO �G�b FDA ���Š��  

E10 ADCP AI �G�b ADC 
°�Š��  

E15 to E16, F15, 
G15, H15 to 
H16, J15, K15, 
L17 

IOGND P VIO �¢�Û�˜�å�»���M�m�Z�b GND �Æ�å�\� �L�¢�Û�å�»�í�É�Þ�î�å�_�K)F�K�r�M�� 

F9 OUTN AO 2��b FDA ���Š��  

F10 ADCN AI 2��b ADC 
°�Š��  

F16 SDO3 DO �©�Ü�”�Ý�í�¹�î�±���Š���š�n)��Ý�c�G�b�Æ�å�_���Š�I�€�r�M�� SCK �_� �‡�I�€�r�M��

F17 SDO1 DO �©�Ü�”�Ý�í�¹�î�±���Š���š�n)��Ý�c�G�b�Æ�å�_���Š�I�€�r�M�� SCK �_� �‡�I�€�r�M��

G7, G11 to G12, 
H11 to H12 

DNC �K)F�^�K��

G16 SDO2 DO �©�Ü�”�Ý�í�¹�î�±���Š���š�n)��Ý�c�G�b�Æ�å�_���Š�I�€�r�M�� SCK �_� �‡�I�€�r�M��

G17 SDO0 DO �©�Ü�”�Ý�í�¹�î�±���Š���š�n)��Ý�c�G�b�Æ�å�_���Š�I�€�r�M��SCK �_� �‡�I�€�r�M��

H7 PDB_FDA DI �Ã�á�î�²�˜�å FDA���”�¡�¸�•�È�í�ß�î�� PDB_FDA �Æ�å�† GND �_�K)F�M�•�\�
FDA �†�Ã�á�î�²�˜�å
�K�r�M���v�K�C�c�
 PDB_FDA �Æ�å�† VDD_FDA �ß�ª�µ�¡�í�Á�–7Á ;�_�K)F�K�r�M�� 

H17 BUSY_SCKOUT DO SPI �¡�ß�µ�¡�í�Ô�î�»�b�Å�ª�î�í�–�å�ª�£�î�±���G�b�Æ�å�c�
�‚�S�^�š�n�b6ä���ì�_�Á�–�\�^�~�
�š
�n�@)
�¢�M�•�\�ß�î�_�^�~�r�M���ß�ª�µ�¡�í�Þ�Ë�Ý�c VIO �Æ�å�_�|�W�Z�ô�r�~�r�M��SCKOUT �@�–
�¿�î�È�Ý�I�€�Z�8�•���œ�
�G�b�Æ�å�µ+��c�
�Í�«�º�í�¥�å�º�ß�î�Û�?�}
°�Š�I�€�• SCK �b�š�¥�î�
�r
�S�c
Æ4Š$Î�ú�þ�?�}3æ�}�€�•�¡�ß�µ�¡�b�]�U�}�?�_�^�~�r�M��

J6, K6 VSS_FDA P FDA �b2�7Á ;���G�b�Æ�å�c�
�Ã�µ�£�î�ª
Æ�_ 0.1µF �b�Â�–�Ã�«�í�¥�å�¹�å�§�†
Æ-¶�K�Z�8�r�M���G�b
�Æ�å�c�
2.2µF �è�V�b>&0402�
X5R >'�­�Û�Ñ�µ�¡�í�¥�å�¹�å�§�†�Q�W�Z GND �l�Â�–�Ã�«�K�r�M��7Á ;
�Þ�î�Ý�X�†�a�^�C�M�•�_�c GND �_�K)F�K�r�M��

A13 to A15, B13 
to B15, J10, K10 

NIC 
Æ4Š�[�c�•�K)F���G�€�}�b�Æ�å�c�

Æ4Š�[�c�K)F�I�€�Z�8�r�O�‡��

J16 to J17, K16 
to K17 

DNC �K)F�^�K��9×�–�å�Æ�î�²�å�«�í�Ô�î�»�b���œ�
�G�€�}�b�Æ�å�c
Æ4Š�[�¹�ª�±�Ý���Š�»�Û�–�Â�_�K)F�I
�€�r�M��

K12, L12 VDD_1.8V P LDO �b7Á�}���Š�����Š�c 1.8V>&�æ/²�Í>'�[�M���G�b�Æ�å�c�
�Ã�µ�£�î�ª
Æ�_ 1µF �\ 0.1µF �b�Â�–�Ã
�«�í�¥�å�¹�å�§�†
Æ-¶�K�Z�8�r�M��

L7 EN_LDO DI LDO �–�¿�î�È�Ý�í�Æ�å��+¬�·�«�±�î�º�”�µ�É�b���œ�c�
 EN_LDO �† VLDO �_�K)F�K�r�M��

L8 VLDO P 
Æ4ŠLDO 
°�Š7Á ;���G�b�Æ�å�_�c�Ã�µ�£�î�ª
Æ�_ 1µF �b�Â�–�Ã�«�í�¥�å�¹�å�§�@�6�~�r�M�� VLDO �b

°�Š(
�V�c 2.2V>| 5.5V �[�M��  

L14 CSB DI �³�µ�É�í�­�Þ�¡�º
°�Š>&�”�¡�¸�•�È�í�ß�î>'��

L15 SDI DI �©�Ü�”�Ý�í�¹�î�±
°�Š��

L16 SCK DI �©�Ü�”�Ý�í�¹�î�±�í�¡�ß�µ�¡
°�Š���¹�Â�–�«�†4E�¥�M�•�\>&CSB = �ß�î>'�
�š�n)��Ý�c�G�b�¡�ß�µ�¡
�_�|�W�Z�©�Ç�º���Š�I�€�r�M��

1 AI �c�”�¼�ß�¢
°�Š�
 AO �c�”�¼�ß�¢���Š�
P �c7Á ;�
 DI �c�¹�ª�±�Ý
°�Š�
DO �c�¹�ª�±�Ý���Š�[�M��  
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�æ/²$×�^�ö+�"I�ö
"I�_�æ���b�^�87H�~�
 VDDH = 18V�
V SSH � ���í�����9�
VDD_FDA = 5.4V�
VSS_FDA = 0V �
VDD_5V = 5.4V �
 VLDO = 5.4V�
V IO = 1.8V�
 
REFIN = 5V�
f S = 2MSPS�
�M�m�Z�b�Ù�]�c TMIN>| TMAX �_�>�E�•�Í��  

�Ë 12. INL �Ú���±���I�ó�8�	�·�Ù���¢���c�»�I�tREFIN = 5V �£  

�Ë 13. INL �Ú���±���I�ó�8�	�·�Ù��  
�¢�÷�3�ð�+�è�3�	�»�I�tREFIN = 5V �£

�Ë 14. �.�³�Ô � �G�°�· INL �Ú���±���I�ó�8�	�·�Ù���¢G = 1/3 �£  

�Ë 15. INL �Ú���±���I�ó�8�	�·�Ù��  
�¢���c�»�I�t REFIN = 4.096V�£  

�Ë 16. INL �Ú���±���I�ó�8�	�·�Ù��  
�¢�÷�3�ð�+�è�3�	�»�I�t REFIN = 4.096V�£

�Ë 17. �.�³�Ô� �G�°�· INL �Ú���±���I�ó�8�	�·�Ù���¢G = 5/9 �£  
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�f�‚>82025 �º 1 �v 13�¥ 
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