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3 ������������  

EEPROM Electrically Erasable Programmable Read-Only Memory 
DMA Direct Memory Access (It is the digital unit managing data-logging) 
PGA Programmable Gain Amplifier 
LFO Low Frequency Oscillator 
XLFO Crystal Low Frequency Oscillator 
CTC Contactless Tuning Capacitance 
HFO High Frequency Oscillator 

4 �������������������� ����

�������� ���� �������� ���� �������� ����
�,�‹ , VBAT (­® ¯ Š° ) 5.5 V 

­® �‹ ±²�³´ VFIELD, COIL1 & COIL2 µX  VBAT + 0.5 V 

¶· �‹� ( -0.5 V 

­® �‹ ±  VFIELD ³´  6 V 

­® �‹ ± COIL1 & COIL2 ³´  7 V 

E¸tu¹º » TA -40 to +105 °C 
�“tu ¹º , TS 150 °C 
¼�½¾¿�u  (AEC Q100 002)* 4 kV 

���� 6 ������ (VFIELD 	
�  1,5kV) �
 �� 15 (SENSSUP2 	
�  3,5kV) 

±)cÀÁ­ Â¯Š°E¸ GV
Ã0ÄÅÆÇÈ `  
cÉyÊËÌ±ÀÁ­Â¯Š° GV
ÍÎÏ�†!VÐÆ `  

5 ����������������  

����

 

�������� ���� �������� ���� �������� ����			 	 ���� 
�
�
�
� ����

1 COIL2 B RFID ��pÑ�ÒÓ\�� (  
2 COIL1 B RFID ��pÑ�QÓ\��  
3 VFIELD O Ô‰‹�,�‹ (ÕRF �Ö×h, Ø 
4 VREG O ‰‹�,�‹ (
5 XIN I ÙŸÚÛ��Q‘Ü (
6 XOUT I ÙŸÚÛ��Ò‘Ü (
7 AT I ÝÞ ÕßWà Ø(
8 IRQ O ©áâã‘’ (
9 MISO B SPI ��‘Ü��‘’  

10 MOSI B SPI ��‘’��‘Ü  
11 SCK B SPI äåyæ  
12 SS B SPI ��çè  
13 SENS4 I ��� é �Ò‘Ü\ (
14 SENS3 I ��� é �Q‘Ü\ (
15 SENSSUP2 O ��� é �, (
16 SENSSUP1 O ��� ê �, (
17 SENS2 I ��� ê �Ò‘Ü\ (
18 SENS1 I ��� ê �Q‘Ü\ (
19 VSS I à(
20 VBAT I �Ž (
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6 �� !"#$%&�� !"#$%&�� !"#$%&�� !"#$%&  

ëìE¸í� TA = -40oC { 105oC, VVBAT=4V (µîï�Šð ) 

6.1 ���������������� ����

ëìE¸ñ†  (T = -40°C { 105°C, V VREG = 2.0V{ 3.2V) 
�
�
�
�
  ��������  ������������  ������������  ������������  ��������  

VòónÚ�ô (  - 0.5* 14** � A 

õö÷ ø&'!�ìù+ ( ú/ RC -ÚÛ�  
ú/XlÚÛ�  

- 1.5* 
2* 

15** � A 

õ9û ø&'!�ìù+ (  - 100* - � A 
õü€ ø&'!�ìù+ ( EEPROM ýÜ  

��2þ �  
- 

300* 
80* 
500* 

- 
600* 

� A 
� A 

* �  25 °C 
**� 105°C  

6.2 RFID �������� �	�	�	�	  

ëìE¸ñ†  (T = -40°C { 105°C) 
��������  ��������  ������������  ������������  ������������  ��������  
VòónÚ�ô ( � ›m  73 75 77 pF 
­ � pÑ � ì�‹  (ˆ � ¸ )   3  Vpeak 
�Q � �ÒpÑ!­Â�‹  VFIELD !���‹*±  6V   7 Vpp 
ISO/IEC 15693-3 � �    26  kbits/s 

Vfield Xl�ô    100  nF 

6.3 SPI: 
��

��

��

��
  

ëìE¸ñ†  (T = -40°C { 105°C) Ô•/*�‹ç �  
��������  �������� ���� ������������  ������������  ������������  ��������  
VIH ‘Ü® �‹  (SPI �� ) 2.1 3.0 3.5 V 
VIL ‘Ü* �‹ (SPI �� ) -0.3 0 0.9 V 
VOH ‘’® �‹ (I sunk = -2 mA) 2.2  - V 

VOL ‘’* �‹ (I forced = 2 mA) -  0.4 V 

 
ëìE¸ñ† (T = -40°C { 105°C) (•/*�‹ç �  

��������  ��������  ������������  ������������  ������������  ��������  
VIH ‘Ü® �‹  (SPI �� ) 1.4 2.0 2.5 V 
VIL ‘Ü* �‹ (SPI �� ) -0.3 0 0.6 V 
VOH ‘’® �‹ (I sunk = -2 mA) 1.2  - V 
VOL ‘’* �‹ (I forced = 2 mA) -  0.4 V 

6.4 ������������ ����������������  

��������  ��������  ������������  ������������  ������������  ��������  
DataRet85 ��; 	 ±  85°C 10   
 (
Cyclenb25 � ý � �±  25°C 100000   - 
Cyclenb125 � ý � �± 125°C 10000   - 
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6.5 �������� SPI: ���
���
���
���
  

���

����

����

��

�	 �
 ��

��� ��

���

	�����

	��

���

���

 

 
 
y 
�� (

��������  ��������  
���������������� ����

��������  
������������  ������������  

tch SCK ®� � y �  500 - ns 
tcl SCK *� � y �  500 - ns 
; ���� �<==>� � � � �� �� ! �� (

� � EEPROM �� ! ��  
� � EE-Latch �� ! ��  
?@ ADC ‘’ � ! ��  

2 
50 
2 

2300 

- 
- 
- 

(*) 

� s 

; ����� �<==>� ýÜ � �� �� ! �� (
ýÜ EEPROM �� ! �� (
ýÜ EE-Latch �� ! �� (

- 
17 
11 

- 
- 
- 

 
ms 

; 	
���
 � � €• ��� ! �� ( 1.5 - ms 
; �� � SCK ��� G ! #��!y �  100 - ns 
; �� � SCK "#� G� $ �� !y � (  500 - ns 
; � � ”�Qz SCK [![ %y � Õa &' Ø(

_( MLX90129 )* ± ö÷&' (
_( MLX90129 * ± ö÷&'  (***) 

 
600 
1.5 

 
- 
- 

 
ns 
ms 

; � � ”­  Qz SCK  ! +, y �  500 - ns 
; � � |z� -.� ! / ly �  (SS=1 time) 500 - ns 

 
(*) –  ¡2¦ž§¨©ª«¬
ž­®¯2¦F ADC ž°± ²  
(**) ³�´ ˜µSTUVž¶y ·¸¹©ª�STUV �• internal device‚žwº �I» ^,. · EE-latch ¼· ADC,…½�
(***) –�¾ $™ˆ‰¿À�Á MLX90129 ÂÃÄÅrƒž2¦ ²  
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6.6 SPI �������
�������
�������
�������
  

 

�������� ���� �������� ����
���������������� ����

�������� ����
������������ ���� ������������ ���� ������������ ����

tch SCK ®� � y �   400  ns 
tcl SCK *� � y �   400  ns 
; ���� � � � EEPROM y �   0.4  � s 
; ����� � 0 µ-ýÜ EEPROM !y �  1  28 ms 
; �� � SCK ��� G ! #��!y �   400  ns 
; �� � SCK "#� G� $ ��!y �   400  ns 
; � � ”�Qz SCK [![ %y �   400  � s 
; � � ”­  Qz SCK  ! +, y �   400  ns 
; � � |z� -.� ! / ly � (SS=1 time)  1600  ns 

 

6.7 ��������������������  !� !� !� !� "�"�"�"�
��

��

��

��
 ����

 
-40°C < tu  < 105°C, µîï�Šð `����¢ 1 ‰‹�, Vref ˆ� `  
 

�������� ����  � � � � ���� �������� !�!�!�!�"#"#"#"# ���� ������������ ���� ������������ ���� ������������ ���� �������� ����
 
$%&'$%&'$%&'$%&' ����
�Ž�‹  Vbat *�‹ç � Ô 2 •/ (

*�‹ç �2 •/  
3.8 
2.9 

 5.5 
5.5 

V 

 
()�()�()�()� *** *+,-+,-+,-+,-  
í 3 �‹ Vref (

2) Sens_Vref 
 

*�‹ç �  = 0 
*�‹ç �  = 1 

3.0 
2.0 

3.1 
2.1 

3.2 
2.2 

V 

4 AB   (3) Sens_FS ��� 5 du! (
‘’�‹  (Sens_CM  
§” 6 Š!° ) 

Vref 
/1200 

- Vref /16 V 

789 (1)(3) Sens_Off V :; �� < ­® 89 ( - Vref/32 - +Vref/32 V 

= &�‹ ( Sens_CM  1/3*Vref ½.Vref 2/3*Vref V 
SENSSUP1 ‘’ � >  Sens1_Z   7  W 
SENSSUP2 ‘’� >  Sens2_Z   15  W 

 
?@ A(
(1):‘Ü 89 !m B 
¢� C ±�QzVòó™ D ¾Â� E PGA1F ²
ç!™ D 2���‘’! G u `(
(2): ADCG DAC !í 3 �‹ H ���!�,�‹§ IJ Mhvu `   
(3): 4G u§ 6 ­Â���! KL ‘’�‹ M  DV(���‘’ )���  , N
90129 ���‘Ü��   SENS1, SENS2, SENS3 and SENS4 OP !
­Â�‹¹º `  
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��������   � � � �  �������� !�!�!�!�"#"#"#"#  ������������  ��� ��� ������  ������������  ��������  
 
.�/012��.�/012��.�/012��.�/012��  PGA1 
™D eTu ( ��������� � PGA1gain[3:0] =  

0000(™D =8) -> 1010 (™D =75)  
90 100 

 
110 %typ 

 
.�/012��.�/012��.�/012��.�/012�� PGA2 
™D eTu ( ���	��
�� � PGA2gain[2:0] =  

000 (™D =1)  -> 111 (™D =8) 
90 100 

 
110 %typ 

 
PGA1 + PGA2 + DAC 
™D ¹º ( PGA_Gain  8  600 V/V 
��� 89 ›m¹
º  

PGA_Off_R (=��� ­Â 89 ) -Vref /32  +Vref 

/32 
V 

��� 89 ›m Q
R (

PGA_Off_S 8-S  DAC (7 S  +T ã S ) 
Ratio-metric, a U ù ���! 8
9  

 Vref /128  V 

KL ‘Ü ¹º ( PGA_Dir ™D (PGA) = 8   
(  V Â , PGA_Dir ß5s  Vref/2  
µa™ D ) 

 Vref /16  V 

ADC ‘Ü ¹º  (*) ADC_Dir   ½.Vref  V 
 
DAC (3456345634563456 ) 
LW� ( Dac_Res 7 S  +T ã S   8  bit 
INL Dac_Inl  0  0.5 lsb 
DNL Dac_Dnl  0  0.5 lsb 

 
 

��������   � � � �  �������� !�!�!�!�"#"#"#"#  ������������  ������������  ������������  ��������  
 
7�89:�;7�89:�;7�89:�;7�89:�; ���� ����
í 3 äå�� ( Ref_Res 6 SX Vòó A(  

­* (
­® (

  
0.4 
65 

  
kW 

äå�� QR ( Ref_Step   1.1  kW 
 
<���<���<���<��� ()�()�()�()� ����
4 vó ���� ITS_FS  -40  +105 °C 

‘’ ¹º ( ITS_Or DTemp = 145°C,, Vref=3.1V - 125 - mV 
89 ( ITS_Off DVout  ± T = 20°C, Vref=3.1V  25  mV 
Y ¿u ( ITS_Sens DVout / DTemp, Vref=3.1V - 0.86 - mV/° 
îpÆ ( ITS_LinErr DTemp = 145°C, Vref=3.1V - ±0.9 - mV 
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ADC 
‚ MODE [1:0] S �L :; y62 LW.� !y � ` ’00’&'­ Z G [ §­*eTu!&' G¨ ’11’&'§­e
T¨­ \ ! `‚ LOW_POWER SOP /– � *&Z�…!
+ `  

 

ADC ��������  =�=�=�=�  00 =�=�=�=� 01 =�=�=�=� 10 =�=�=�=� 11 ��������  

ENOB:(� ] �v S  8 9 10 11 bit 

þ � y �  (*)  ± ^_ �,&'  

þ � y �  (*)  ±* +�&'  

2.1 
4.2  

4.2 
8.4 

8.3 
16.6 

16.5 
33 

ms 

 
(*):`abcd ! ef� Gþ � y �g ß• " « h Dy � ` i y � § j �çŠ!���¨òó Ekl °§ 150
› m F `  
 

6.8 VREG #$�#$�#$�#$� %�%�%�%�
&'()*+�
&'()*+�
&'()*+�
&'()*+� ,,,,
��

��

��

��
  

-40°C < tu < 105°C, µîïX @n `  
 

�������� ����  � � � � ���� �������� !!!!>?>?>?>? ���� ������������ ���� ������������ ���� ������������ ���� �������� ����
 
VREG @A�@A�@A�@A�  
‘’�‹  Vreg_Vhigh 

Vreg_Vlow 
*�‹ç � = 0 
®�‹ç � = 1 

2.8 
2.0 

3.0 
2.2 

3.2 
2.4 

V 
V 

‘’­Â�ì  Vreg_Imax *�‹ç �  
��  VREG ! oL .p  
��  VREG ! oL .q �  

 
 

 
 

 
2.0 
5.0 

 
mA 
mA 

Xl�ô  Vreg_Capa ‰Š �rs ã  0 - 10 µF 
 
 
BCBDEFBGBCBDEFBGBCBDEFBGBCBDEFBG  
t °  Bmc_Thres 25 °C 1.1 1.9 2.5 V 

 
 
HI�HI�HI�HI�  
•Y*¤ÚÛ�  fLFO uvw e   32,768  kHz 
*¤ÚÛ�¤ � !Su  AcLFO   ±15  % 
ÙŸÚÛ�¤ �  fXLFO �XY 32,768kHz ÙŸ   32,768  kHz 
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7 ��������  

7.1 -.-.-.-.  

 
‚ �������������������������������� §/±¾Â xyz 2s��}���þ � ‘’�‹ `w { Va§XY | \- KL ����
�G-•Ytu��� `|zXY���§bcQz } 0‰‹�‡ˆ‰Š!í 3 �‹ `���‘’�‹bcV
òó™ D ¾Â�¾ÂU :; f 89 �‹ `Um B { T P AD þ � �‘Ü ~ u ñ† `‚ ADC þ � ! 16 Ss ãV
a�“-�‘ `  
 
�	
��	
��	
��	
� / �* >ƒ„ )• !� � &' M q9��Ž�v G * >hB 13.56 €• ! RFID �Ö× !
,U < ‚
" � ƒSs ã `‰‹� §/hˆ �� � � � �… G „[ V‡ˆ �¢ � fwXº �… `(
 
‚ �
���
���
���
�� …†)•‡ }!ÚÛ� M *�+2*¤ � ! 1kHz RC ÚÛ�a/¸ ˆ‰ 6y� G 32.768kHz !*
�+ Š‹ ÚÛ� GV/±eT!y ŒGa H ®¤ � ! 5MHz RC ÚÛ�/±� � �L� `  
 
��� ��� ������ �������� (Register File) …†• ƒ„!²�klí� ` i Va”•�  � EEPROM Ž ÜG-bc RFID -
SPI ••� �� !•ô `  
 
Vbc EE-Latches ‘b’ y!klí� `  
 

i ] RFID [\ �… bcXloppÑ��Xh 13.56MHz !�Ö× `op_Wš• YQzVòó® “ v ” �
Q °�ô Gúop!56•ô • E �ô°V”: –—˜ m B F ` �op‘’!�‹ GV‡ˆ‰Š!Ê ~ ëì�
‹G ™ƒ yæ GU�LmL Žz 2 š m‘Ü s ã `  
 

‚ EEPROM §Qz 4 ›S î •œ Æ�“� G •ž s 256 z 16 S ! �� Gf© 39 z/±kl G 2 z/ ±›m
! kl ° E EE-latches G Ÿ 03G Ÿ 04 2 Ÿ 09F?  2 215 zVˆú/ E¡ 3 › 4 oS /–�“� F ` � ý[
ßbc ¢ z •4 l£ ` ß # N ú/ �“�•ô G  VëW ú/ EE-Latches `  
 

� � �L� (Digital Controller) => )• !�� E SPI 2 RFIDF�)• ! �“� E EEPROMG � �� ª† F
2���!ij `q …¤ RFID ! ISO15693 de2 SPI ¥¦ G�L��� s ã §¨ 2�“-¥ - ADC ‘’
� `q [ VabcëW�“�ij E DMAF ü€Q © "#!�/ó 
 `  



MLX90129 
13.56MHZ ����� ���	 			
 


� ���� �����������
 


� ���� ���� ���� ���� ���� ���

 

 

 

3901090129 � 10 / 55 ����  
�	�  ©ª«�  ¬
  2009 

7.2 	/���)	/���)	/���)	/���) ���01���01���01���01  

7.2.1 �������������������� (Digital controller) 

MLX90129 �����  !� `ª ÆM  
·  ���L /��L SPI ��  
·  RFID ��  
·  ëW� “�ij (DMA) 
·  � �� ª†�L�  
·  EEPROM �L�  
·  ������L�  
·  yæ2�,=>  
·  «¬ M­®¯�� €! °±² 2©á

=>  
 

� � �L�=> �“� 2��� .� !b s
�� `q OP DMA "# � ¸&' `” � Q ³
� Í�²� & ´ ! µ¶ `  
 
SPI 2 RFID bâ~'Va • yú/ ` ­® �
* > ¯�� € ! °±�
 2©á âã => `
q• �• Q © V 1 XY›�L�- RFID Œ· ú/ ! §¨ S a± ° Db s `  
(
MLX90129 !� � �L� OP /–bc SPI - RFID � € �¸¹º M  
»(kl�����2 b s ¼½ `(
»(=>�+ G©á G� •�¾ »¿ (
»(ü€²ç���! A/D þ � `  
»(�• Y-XY EEPROM ©“� E - � � F �� `  
»(kl2•C"#!ó 
 E ö÷ ( X(�� ( X(©á- “�( X(ö÷ X( ¿ Ø(
»( � � ( [ó 
 ! §À `(
 
²�ó 
 Vabc•€3 | ! � �-ýÜ )• ! �“� M EEPROM� � �� � ee-Latches 2•Y Á l ` ”
•GŠð i© à ÂÃÄ V/3r!~ Å� ý `  

7.2.2 ��� �� �� �� �� �� �� �  

Æzà ÂÄÇ Šðs 6 Š!�“�2î�“� Á l A(
 
- EEPROM JKJKJKJK LLLLMMMMNNNN  
‚ ÃÄ ² 6 î •œ Æ� “� EEPROM`q§/h�“/–Šð!��2 � ��5Š!•ô G i?  Va”�
,•C  BC �Ž š � �� `‚�“� 1 "#�,ˆ� G ( MLX90129 È ��,ˆ�y É Va�“�� `(
(
OOOO����PPPPQ�Q�Q�Q� R�JKR�JKR�JKR�JK NNNN����
‚�“� §/h�“ ( [ MLX90129 ²�•Y Á l ! sÊ E ����� � �,=> ËF ` •�“� !•ô § 1
�, ÌÍ GUß Î� MLX90129 •C y• � `  
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OOOO<�
S<�
S<�
S<�
S ����TTTTInternal deivce UUUUJKVJKVJKVJKV LLLLMMMMNNNN����
X(‚ ÃÄ Va � ý_Wš•Y Á l! � �� G  ADC Ï'Ð x­®¯�� € °± ! «¬ (core transaction 
arbiter)! §¨�� x EE-latches`w { Va Ñ( ! SPI / RFID ! �� 2à ÂÒ� ý ` �� �� ª† ! Ð® G§
w { ) Í ”•C  � EEPROM ƒ L G¨Í”ü¸ có©ú/ `  
 
OOOO����W�QX�JKVW�QX�JKVW�QX�JKVW�QX�JKV LLLLMMMMNNNN����
- iÃÄ ² 6 V_Wš MLX90129 !XY�“� G MLX90129 ú/ SPI �� &' h � ý `  
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7.3 23232323 45454545  

•Y 7) Q Ó ² 6 /±kl!� ` õî$ Ô ø� � �… ! � �� M �����2 SPI / RFID !�� x DMA ... 
Ë ²� � �� �± •Y Á là Â !QY L : 
 
_W SPI 2 RFID ��! � �� Ç s SPI / RFID «¬ �L �� 2 SPI / RFID «¬ ©á /§¨�� Gw { ž� Õ
• !Šð G „ x> S l )• G“�!�� )• ` i© � �� !•ô”a �Ö³š ½ E SPI 2 RFIDF ` Y  S V
a/h ×Ø �“� • y 2 SPI 2 RFID ú/ ` ” • Gw { Va , ybc SPI - RFID h � ý `  
 
” SPI / RFID !1à Ï'Ð �“O Ù ­  !�� ` ( A / D þ � !y � )’ RFID ¥¦ !y 
`Ú y G Ï'Ð
r¥ Û ¸ /`  
 
” EE-latches 2îW Ü ›m�ô Ý�…† Q © î •œ Æ!�� GV ’ y‡ˆ E)� Þ G ) ˆ� F G s›m
RFID �ô-�,=>ç � Q ß ú/ . 
 
DMA ! � �� à s ���	
� (Current destination address)G§/h á â ó 
 !ü¸ §¨ ENã� �“! �
� �v F `  
 
ADC Ï'Ð !•ô� C ±” �
 ����� �� •ç!è �� E à Â FM ��h,§•Ytu��� G- ä §
|zXY��� ` ( MLX90129 å š Read Device ! �� EÑ( à Â � RFID - ä SPIF G Ís²ç!���
H f��ˆ� G•q!‘’þs� �� ' GU�“” Ñ( ! ADC Ï' �`�� æ“” SPI / RFID !1à Ï'
�`  
 
CTC § ç � �� /±5l! RFID op�ô! Ý� `  
 
<�
SJYJKM<�
SJYJKM<�
SJYJKM<�
SJYJKM  
 
JKJKJKJK  ��� �  SPI ZZZZ  ��� �  RFID ZZZZ  [\[\[\[\  

SPI / RFID 
0x00 SPI core control word RFID core control word �  28/25 �  
0x01 SPI core interrupt/status word (read only) RFID core interrupt/status word (read only) �  28/25 �  
0x02 SPI local buffer (read only) RFID local buffer (read only) �  28/25 �  
 
JKJKJKJK  Access by SPI and RFID  [\[\[\[\  

]^_'QX�]^_'QX�]^_'QX�]^_'QX�  
0x03 EE-Latches word 0 �  13/48 �  
0x04 EE-Latches word 1 �  13/47 �  

Direct Memory Access (DMA)  
0x05 Current destination address (read only) � 35 �  

()�()�()�()�  
0x06 ADC buffer sensor 0  � 14 �  
0x07 ADC buffer sensor 1  � 14 �  
0x08 ADC buffer sensor 2 � 14 �  

]\`�]\`�]\`�]\`� -*a*a*a*a  BbBbBbBb  (CTC) 
0x09 CTC code � 13 �  
 
CD  
” è �!à Â 0x00x 0x01x 0x02x 0x05 !•Y Á ls � �� ` é© à Â s 0x03x 0x04x 0x09 !•Y Á l§
EE-latchesG2 é© à Â s 0x06x 0x07 2 0x08 !•Y Á l§ ADC ‘’! Ï' � ` i ] � /ýy � § 6 bc
SPI � /ý²�•Y Á l! �Þ `  



MLX90129 
13.56MHZ ����� ���	 			
 


� ���� �����������
 


� ���� ���� ���� ���� ���� ���

 

 

 

3901090129 � 13 / 55 ����  
�	�  ©ª«�  ¬
  2009 

7.3.1 EE-Latches 

ê � �§ïQ]/h�“›m �kl S UV N yú/! î •œ Æ�“� GM  EE-latches bank`q { � ` /±
›mÚÛ�2op!�ô° xë �� • 2�,=> `s •)0 µQ © ›m S G”òý[ ±ì� q!�°§ �`
!`  
 
EE-Latches map: (����� , à Â #03, #04 2  #09, � �ý ) 
 

��� �  cdcdcdcd  ��������  (( ‚ S 5s®� S ) 

#03 - EE-Latches word 0  
4:0 LFO_Freq_Trim  (›m S ) (1 Melexis ú/ ) 
6:5 Bias_Cur_Trim (›m S ) (1 Melexis ú/ ) 
7 DisableAutoLoading ��Ž " � ƒS yG íî 
�� BC� ( ������ • Ž 5Š°š � ��  
10:8 HFO_Freq_Trim   (›m S ) (1 Melexis ú/ ) 
13:11 VReg_Trim (›m S ) (1 Melexis ú/ ) 
14 RCb_Quartz çè*¤ RC ï Û� LFO (=0) - Š‹ ÚÛ� XLFO (=1) 
15 Disconnect_Vfield_Vbat ) ú/�Ö×ˆ� �4 Y5 ? yá ð VFIELD H VBAT !_p `  
#04 - EE-Latches word 1 
1:0 Mod_Res 11: ñ 5mL���  
2 VReg_Dis òó VReg ‰‹�2•‘’Á Vbat ô … 
3 VReg_LV VREG ‰‹�2���‰‹�!*� õ ç �   
7:4 Reserved (g ßs  0) 
14:8 RFID_EEPROM_Lock_Map**  a “Lock” 6� ê Šú/ RFID ýÜ EEPROM ��   
15 RFID_Device_Lock** ê Š RFID 5 ?  
 #09 - CTC �  
4:0 CTC_Trimming ›m¸s RFID opQY   ! } 0�ô  
15:5 Ô�ú/ ( (g ßs 0) 

(**) - aýÜ5 ?�� . Å bc RFID ��ija �ÃÄ `  
 
EE-Latches eeee EEPROM Vf�Vf�Vf�Vf� ����
EE-latch !•ô E •Y Á l Ÿ 03xŸ 04 2 Ÿ 09Fƒ Lš EEPROM ¸ ?  M (
x  
EEPROM #27 gggg  #28 

��� �  ��������  

#27 - Internal device backup word 1 
15:0 ƒ L •Y Á l #03 [15:0] S  
#28 -Internal device backup word 2 
3:0 
15:4�

ƒ L •Y Á l #04  [3:0]( S  
, ¦  
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7.3.2 ������������  ADC ������������  

s •� ����!‘’�� G SPI �� L� - RFID Œ· � •Y Á l à ÂÃÄ •! ö z ADC Ï'Á l � �f©
Qz! �� `ij E��� F • Ï'Ð ú b A 

·  çŠ���!klª†• Ž š � ��  
·  ðh A / D !þ � 2�� * > (

M  M�1 RFID - SPI � � 7 ã���! ADC Ï' Ð (ì� •Y Á l ( Ÿ 06ØG� EEPROM © E à Â Ÿ 15 {
÷1AFŽ Ü��� 7 !klš � ��U•C A / D þ � ` ø � RFID - SPI � ���� 2 ! ADC Ï' ÐEì
� •Y Á l Ÿ 08F G � ��ª†Í 1 ��� 2 !kl ÕEEPROM ©! #21 { #26Øùú `  
  
s • T�²� � ¸ û 0 G ` � a � ñ† M  
·  Ëü Q ˜6 Š!y � ý ì� •Y Á l ( ÷02E 1à Ï' ÐF `  
·  Š þ 9: SPI / RFID ! «¬§¨�� U � aS M Sensor interupt� Data ready`  
ú/ RFIDGb _ � ` bc •Y Á l Ÿ 02 ì�  ADC !�� . 

7.4 65656565  EEPROM 77778��8��8��8�� ����

” MLX90129 �Qz � Ü' 4kbits ! EEPROM �“�2�z EE-Latches` i ]î •œ Æ�“� …†• Q ©
klí�2 �   � ® ã � ` EEPROM klY L …¤ 45 z 16 S ! �� `f � 210 z �� V/± ª �� ` !�
/ó 
 -V/±��$%-klXY5 ? ` Î Q��Šð � �2ýÜij ² ÊU� C ± � ý i �“� !5 ? M
Qz›�L� x RFID Œ· - MLX90129 •Y ! DMA ! �	 `/– ë Va Ñ( ! RFID �� • 
 © �� � ê Š
- šê `(

7.4.1 �	�	�	�	 EEPROM 

JKJKJKJK ���� �������� ���� [h[h[h[h ����
UID ("� � ®� ) 

#00 UID: 15:0 S  �  17 �  
#01 UID: 31:16 S  �  17 �  
#02 UID: 47:32 S  �  17 �  
#03 UID: 63:48 S  �  17 �  

ijkSlmijkSlmijkSlmijkSlm  
#04 EEPROM security map � • à �  �  49 �  
#05 Device security map � • à �  �  49 �  
#06 RFID 
 �  �  49 �  
#07 (Ô�ú/ ) 
#08 (Ô�ú/ ) 

DMA kSlmkSlmkSlmkSlm  
#09 DMA: �L ��  � 35 �  
#0A DMA: �� h,à Â��  � 35 �  
#0B DMA: ¾ !àà Â��  � 35 �  
#0C DMA: Éu  � 35 �  

SPI (W�W�W�W� QX�QX�QX�QX� ) kSlmkSlmkSlmkSlm  
#0D XY �“� A(�L �� ( � 37 �  
#0E XY �“� A( ����� ( � 37 �  

Timer ( BnopBnopBnopBnop ) kSlmkSlmkSlmkSlm  
#0F Šy� A( � þ ( � 36 �  
#10 Šy� A(�L �� ( � 36 �  

RFID���� ��Va �_ ijà Â � �  
#11 /–VŠð i z RFID ! � � �`  � 17 �  
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JKJKJKJK  ��������  

()�qrVkSlm()�qrVkSlm()�qrVkSlm()�qrVkSlm ����
#12 ����,kl �� � � 42 �  
#13 (� $ )  
#14 ��� ›m ��� :�kl �� � � 42 �  

()�()�()�()� ssss kSlmkSlmkSlmkSlm ����
#15 ��� � A( ��� �L �� ( � 44 �  
#16 ��� � A( ��� * t ° ��  � 44 �  
#17 ��� � A( ��� ® t ° ��  � 44 �  
#18 ��� � A( ��� m � � kl ��  � 44 �  
#19 ��� � A( ���_Wkl ��  � 44 �  
#1A ��� � A( �����kl ��  � 44 �  

()�()�()�()� tttt kSlmkSlmkSlmkSlm  
#1B ��� � :  ��� �L ��  � 44 �  
#1C ��� � :  ��� * t ° ��  � 44 �  
#1D ��� � :  ��� ® t ° ��  � 44 �  
#1E ��� � :  ��� m � � kl ��  � 44 �  
#1F ��� � :  ���_Wkl ��  � 44 �  
#20 ��� � :  �����kl ��  � 44 �  

()�()�()�()� uuuu kSlmkSlmkSlmkSlm  
#21 ��� � :  ��� �L ��  � 44 �  
#22 ��� � :  ��� * t ° ��  � 44 �  
#23 ��� � :  ��� ® t ° ��  � 44 �  
#24 ��� � :  ��� m � � kl ��  � 44 �  
#25 ��� � :  ���_Wkl ��  � 44 �  
#26 ��� � :  �����kl ��  � 44 �  

EE-Latches f�f�f�f�  
#27 •Y Á l ? �� ( ê( � 13 �  
#28 •Y Á l ? �� ( é� � 13 �  

 
(**)” � �� ª† G Îe / ö z���!f©Qz G•kl � � Í 1Ñ( ! Extended sensor configuration 
space • � ` Register File Update � ¸ y•kl � � 2²�fw•®!à Â) Í• � ` .  
 

7.4.2 
�
�
�
� �
��
��
��
� ��������  

EEPROM © …†• � �� ª†! uh?  `
• uh?   § ” " � C  G”Qz  SPI / 
RFID !• � � Ú y ƒ L `‚���” � ��
ª†!kl§ Œ± ( [²çŠ!��� `V
abc�C � �  ADC Ï' �-”Qz"#�
/yBCçè Õ �!��� `  
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7.5 EE-Latches 7777  EEPROM Melexis 9:659:659:659:65  

” MLX90129 �a �ñ± kl `  
JKJKJKJK ���� vw�vw�vw�vw� ���� �������� ����

EEPROM 
[#03 - #00] 0xXXXX "� � ®�1  Melexis 5Š  
#04 0xAAA8 í 3 EEPROM security map � • à �  
#05 0x3FF0 í 3  device security register � •� ��  
[#0B - #06] 0x0000  
#0C 0xXXXX , ¦� � »Va 1 0x0000 Ý �  
[#10 - #0D] 0x0000  
#11 0xXXXX , ¦� � »Va 1 0x0000 Ý �  
#12 0x00FF í 3 ����, kl  
#13 0x0000  
#14 0b0000.00TT.TT00.0000  
[#FF - #15] 0xXXXX , ¦� � »Va 1 0x0000 Ý �  

EE-Latches  
03 0b00TT.TTTT.0TTT.TTTT •C��$% ( �( çè LFO / Vfield _W  Vbat 
04 0x000B *�‹&' =1 
09 0b0000.0000.000T.TTTT � �  0x001F 

 
‘T’ §  Melexis !›m S   
 

s • ~rkl MLX90129 � �� ª† GklEžVa� Melexis �� ! � ·�Ž `  
www.melexis.com. 
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8 '('('('(  

8.1 RFID ��������  

8.1.1 RFID ������������������������  

” MLX90129 RFID!�� T P ISO-15693�Q � ! `Ú ` RFID! Œ· Eì� � F � cmL 13.56€• ! Žz ¤
� •€ ij `� s ã ~ umL E ASKG ~9 � � 10� - 100� F V ™ƒi© �� `���‘ � � s 26kbit/sú/
1 / 4&' ò � &' `  
 
��‘’§ �1•• Qzop! � Ž < ‚ Gú/ ��� ª ò � GUú/Qz-|z  Žz ¤ � ” 423›• 2 484
›• ! `­®���‘ � s 26kbit/s` RFID!�� �W å !�Ö× ! yæ ™ƒ GU/¸ˆ��, `”.,!�
/×P G �B ì!�‹Va/hˆ� B z Á l `  

 

 
 

8.1.2 ISO-15693 ������������������������  

`4 � •š � ò b s¥¦ G � í 3 deª† M  
ISO/IEC FCD 15693-2 2 ISO/IEC FCD 15693-3M Identification cards- contactless integrated circuit(s) cards- 
Vicinity cards( X(” � · http://www.iso.org �‡ˆ `  
 
) " Í Y  ¥¦ ©!�
 `•X GQ © õ #$ ø ��ã2 Šð E %��} F ` ” MLX90129 §‡ˆ • Qz T P
ISO de! "�d � T (Unique Identifier)`  
 
xyz{|}�4~yxyz{|}�4~yxyz{|}�4~yxyz{|}�4~y  
 

&'&'&'&'  z{z{z{z{  ••• •z{z{z{z{ ����
EFGHIJKLM I� 10% �  100%  
� & �{ d ' ò � ( &' S l mL A 1 out of 4 PPM: 256 . 1 
IJHEFGKLNO � � � ( �Žz (  
IJHEFGPQR � 423 kHz / 484 kHz  
SIHEFGTU �� ��� ª ò �   
IJHEFGVW � ®� �  26 kBit *� �  6 kBit 
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xyz{|}�4~yxyz{|}�4~yxyz{|}�4~yxyz{|}�4~y  
·  �� 	)  

���������������� ���� ��������  
UID (Unique Identifier) X  
AFI (Application Family Identifier) Y  
DSFID (Data Storage Format Identifier) Y  
CRC  X  
Security status Y  

 ¥¦  
Request Flag( �	
��	
��	
��	
� ����  ��������  
Sub-Carriers(PQR ) X  
Data-rates(VW ) Y  
Inventory(Z[\] > X  
Protocol extension Y  
Select(^_ ) X  
Address(`a ) X  

Options(bcd� ´ eM f ) X  
Response Flag ��������  
Error (gh&. ) X  

·  3ij Dkl  
 
€•‚€•‚€•‚€•‚  
 
…¤ ”b s � Ú * ©!��•ô G2� MLX90129 š Œ· !Ï� + � C ± ��� `d , † ð x CRC ~ó x
Start-Of-Frame � End-Of-Frame ! µ¶ x � ®� E UIDFx - ÞÝ ! � . ð /// Ë + …† ”de ISO-15693 ¥
¦ !� 2 2� 3 � `(
 
ISO-15693¥¦�� ! � Ú� ' A(

SOF Flags  Mf � 



������������ �������� 



�������� �������� CRC 16 EOF 
 8 m  8 m  64 m  x m  16 m   
 00XX 0X1X(noL ) XX(pqoL ) /^     

(
MLX90129�� ! � Ú� ' A(

SOF Flags  �������� ���� 



������������ �������� 



�������� �������� CRC 16 EOF 
 8 m  16 m  64 m  x m  16 m   
 00XX 0X1X(noL ) XX1F(pqoL ) /^  /^    

(
rX�� Error_Flag �sXVteu+ !O v�

SOF Flags  CRC 16 EOF 
 8 m  16 m   
 0000 0000   

 
rX�� Error_Flag �XVteu+ !O v�

SOF Flags  



�������� �������� CRC 16 EOF 
 8 m  x m  16 m   
 0000 0000    

 
X�� Error_Flag �Xgheu+ !O v�

SOF Flags  ������������ ���� CRC 16 EOF 
 8 m  8 m  16 m   
 0000 0001    
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€•ƒ€•ƒ€•ƒ€•ƒ  
 
‚ ��}¸ ’ • Š”de ISO - 15693 � 3 � ! 0 LÆ �� `q […¤ Q © BŠð �� /± 
 ©ª Š!�/ M
ij��� Ï' Ðx bc  SPI ijXY5 ? 2 * >� • ç �Ë `(
 
ISO-15693 0 LÆ2Vç! ��  
 

„•„•„•„•  �������� � ��������  
Inventory 01 •/ Ý 12 3 
   
Stay quiet 02 •/  ‘Stay Quiet’ &'  
Read single block 20 � EEPROM � � � Q ��  
Write single block 21 ” EEPROM ýÜ � Q �� Õ4 Q�5Š Option_flag !&' Ø 
Read multiple block 23 � EEPROM � �Qz- ¢ z _ 5 ! L˜   
Select 25 •Ü  “Selected” §¨ (Ý 12 ) 
Reset to ready 26 67 ‘Ready’&' (

 
BŠð ��  
 

Mf � �������� � ��������  
Read register file A01F � � �� 89 � �Q �� (
Write register file A11F ýÜQ �� š � �� 89  
Read internal device A21F aà ÂS �•Y Á l � �•ô  
Write internal device A31F aà ÂS ! � �� �� ýÜ •Y Á l  
Read external memory A41F �XY�“� � �Q ��  (� c  SPI) 
Write external memory A51F ýÜQ �� šXY �“�  (� c  SPI) 
Send specific command A61F � c  SPI � - Q �� š XY Á l , ²/ò � ÍW±‚ * . (M •CýÜ

Xl  EEPROM).  
Send addressed 
specific command 

A71F � c  SPI � - Q �� š XY Á l , ²/ò � 2à Â ÍW±‚ * . (M a
Lock Block ê ŠXl  EEPROM) 

Write external memory 
status 

A81F � c  SPI � - Q �� a ýÜXY �“� §¨ � ��  
( ‚ 6� !ü : � Í“�”Qz � �� ) 

Read external memory 
status 

A91F � c  SPI � - Q �� a � �XY �“� §¨ � ��  
 (‚ 6� !ü : � Í“�”Qz � �� ) 

Lock device B01F ê Š•Y Á l  (EEPROMx  ADC…Ë ), ×Ø ; ��  
Unlock device B11F š µ 2ê Š!•Y Á l  
Update Register File C01F .ß � •� EEPROM ! kl ƒ Lš � ��ª†  
Lock Page D01F ê ŠQz EEPROM ��  

Unlock Page D11F š µ 2ê Š! EEPROM ��  
 
0x1F Á� Melexis ! RFID ‚ < < òã  
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ISO-15693 …p'g†‡ˆ'€•V<b…p'g†‡ˆ'€•V<b…p'g†‡ˆ'€•V<b…p'g†‡ˆ'€•V<b  
 

·  INVENTORY (01) 
 

( ��� Wå š Inventory `Ú »(Í•€Ý 12 �� ` Inventory d , �5ls 1` �
 
� Ú !O : 

w�
x�
y�

Iz � {|}~|;•€• � ��� � � ‚UƒB � ‚U� � „…„���� †�
x�
y�

$ m� $ m� $ m� *‡�� m� �� m�
**ˆ*�*��ˆ� ****�***�� � � �

 

Ï� � ' (ÕÈ � - Þ ØA(
w�
x�
y�

Iz � ‰wy{‰� Š‹U � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m�
****�****� ****�****� � �

 
 

·  STAY QUIET (02) 
 

( Wš Stay Quiet �� G��� b •Ü • ¼ §¨ U ) Í¥ 7 QzÏ� `• �� ß” Addressed mode � €
E Select flag=0 and Address flag= 1F  
 
� Ú !O : 

w�
x�
y�

Š‹U � w;Œ•�•Ž•~;� �� � Š‹U � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m�
**�ˆ�**�ˆ� ****�**�*� � �

 
 

·  READ SINGLE BLOCK (20)  
 

( Wå Read single block ! � Ú G��� ß ` �•Y EEPROM � �² � ´ U”Ï�y - 7 ‚° `  
 
� Ú� ' : 

w�
x�
y�

Iz � …~Œ•�w•|‘’~�“’•”•� Š‹U � Vt–`a � „…„���� †�
x�
y�

$ m� $�m� �� m� $ m� �� m�
**ˆ*�*��ˆ� **�*�****� </^ >� � �

 

Ï� � '  (È � - Þ ): 
w�
x�
y�

Iz � Š‹U � „…„���� †�
x�
y�

$ m� �� m� �� m�
****�****� � �

 
 

·  WRITE SINGLE BLOCK (21)  
 

(å š õ Write Single Blockø! �� G��� ! …† � Ú ©!��ýÜ•Y EEPROMG”Ï�© => ýÜC
¸ û 0 ` ?" Í �5l Option_flag !&' ` MLX90129 Ëü � ISO15693 ì� �� 7 QzO @* E EOFF G
MLX90129 Wå j, � 7 Ï� `  
 

� Ú� ' : 
w�
x�
y�

Iz � …~Œ•�w•|‘’~�“’•”•� Š‹U � Vt –`a � ‰Œ;Œ� „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� �� m� �� m�
*�ˆˆ�**�ˆ� **�*�***�� </^ >� � � �
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·  READ MULTIPLE BLOCKS (23)  
 

(å š õ Read Multiple Blockø! �� G��� � �² � !�� ´ U ”Ï� ©� 7 �� `�� ´1 ‘00’ {  ‘FF’
òã `² � ��� ´ Í J MLX90129 � 7 !�� ´ �v A Qz `  
 
 

� Ú� ' : 
w�
x�
y�

Iz � …~Œ•�—Ž’;•˜’~��“’•”•� Š‹U � Vt –`a � Vt –V™ � „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� $ m� �� m�
**ˆˆ�**�ˆ� **�*�**��� </^ >� � š� �

 

Ï� � '  (È � - Þ ): 
w�
x�
y�

Iz � Vt � „…„���� †�
x�
y�

$ m� <š›�>=�� m� �� m�
****�****� � �

 
 

·  SELECT (25) 
 

(å š õ Selectø! �� : 
_  Ù UID Ë ± 1 � ! UID !G 90129 Í•Ü ²ç! §¨ GU 7 � Ï� `  
_  Ù UID ±1 � ! UID )• G 90129 � $ ” u 1 ! §¨ GU ) 7 � Ï� `ç Select �g ß ” Addressed &
'`  E ‚ Select_flag 5ls 0`” Address_flag 5ls 1` F  
 

� Ú� ' : 
w�
x�
y�

Iz � …~Œ•�w•|‘’~�“’•”•� Š‹U � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m�
**�*�**�ˆ� **�*�*�*�� � �

 
 

·  RESET TO READY (26) 
 

(å š Reset To Ready ! �� , ��� ß 67 Ready §¨  
 

� Ú� ' : 
w�
x�
y�

Iz � …~œ~;�;•�€~Œ••� Š‹U � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m�
*�ˆˆ�**�ˆ� **�*�*��*� � �

 
 

MLX90129 BŠ �� * •ô  
 

·  READ REGISTER FILE (A01F)  
 

(å š  Read register file ! `Ú G��� ß� Register File � �² `Ú !�� ´ U” Ï� y� 7 ‚�°  `  
 

� Ú� ' : 
w�
x�
y�

Iz � …~Œ•�…~‘•œ;~€�y•’~� Š‹U � Vt –`a � „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� �� m�
**ˆˆ�**�ˆ� �*�*�****�***������� </^ >� � �

 

Ï� � ' (È � - Þ ): 
w�
x�
y�

Iz � Vt � „…„���� †�
x�
y�

$ m� �� m� �� m�
****�****� � �

 
·  WRITE REGISTER FILE (A11F)  
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(å š Write register file ! `Ú `���ß ! `Ú ©! �� ´ ýÜ Register File U” Ï�© => ‚ � ¸ ãû
0`  
 

� Ú� ' : 
w�
x�
y�

Iz � •€•;~�…~‘•œ;~€�y•’~� Š‹U � Vt–`a � Vt � „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� �� m� �� m�
**ˆˆ�**�ˆ� �*�*�***��***������� </^ >� � � �

 
 

·  READ INTERNAL DEVICE (A21F)  
 

(å š “Read Internal Device” ! `Ú »(���ß� 6 Š! •Y Á l � �Qz �T U” Ï�y� 7 ‚�°  `•
Y Á l §� 6� * ! à ÂS6 Š`  
 

� Ú� ' : 
w�
x�
y�

Iz � …~Œ•�{|;~€|Œ’�‰~}•”~� Š‹U � Vt –`a � „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� �� m�
**ˆˆ�**�ˆ� �*�*�**�*�***������� </^ >� � �

 

Ï� � '  (È � - Þ ):  
w�
x�
y�

Iz � Vt � „…„���� †�
x�
y�

$ m� �� m� �� m�
****�****� � �

 
 

·  WRITE INTERNAL DEVICE (A31F)  
 

(å š “Write Internal Device” ! `Ú G��� ß” 6 Šà Â ! •Y Á l ýÜ �T `  
 

� Ú� ' : 
w�
x�
y�

Iz � •€•;~�{|;~€|Œ’�‰~}•”~� Š‹U � Vt–`a � Vt � „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� �� m� �� m�
**ˆˆ�**�ˆ� �*�*�**���***������� </^ >� � � �

 
 

·  READ EXTERNAL MEMORY (A41F)  
 

(å š “Read External Memory” ! `Ú G��� ß�bc SPI �XY�“� � � ² � ! �� ´ U” Ï� y� 7
‚�°  `  
 

� Ú� ' : 
w�
x�
y�

Iz � …~Œ•�†ˆ;~€|Œ’�—~ž•€•� Š‹U � Vt –`a � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m� �� m�
**ˆˆ�**�ˆ� �*�*�*�**�***������� </^ >� � �

 

Ï� � '  (È � - Þ ): 
w�
x�
y�

Iz � Vt � „…„���� †�
x�
y�

$ m� �� m� �� m�
****�****� � �
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·  WRITE EXTERNAL MEMORY (A51F)  
 

(å š “Write external memory ! `Ú G��� ß ` Á SPI � -�� Gbc SPI �� ! `Ú ©! �� S ý•X
Y“�� `  
 

� Ú� ' : 
w�
x�
y�

Iz � •€•;~�†ˆ;~€|Œ’�—~ž•€•� Š‹U � Vt –`a � Vt � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m� �� m� �� m�
**ˆˆ�**�ˆ� �*�*�*�*��***������� </^ >� � � �

 

·  SEND A SPECIFIC COMMAND TO EXTERNAL MEMORY (A61F)  
 

(å š “Send Specific Command to external memory” ! `Ú G��� ß ` bc SPI ��� -�� š XY“�
�`M  : WREN Ý B •C-Ó î ýÜ�
 `  
 

� Ú� ' : 
w�
x�
y�

Iz � w~|•�w˜~”•Ÿ•”�„—‰� Š‹U �  fU � „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� �� m�
**ˆˆ�**�ˆ� �*�*�*��*�***������� </^ >� � �

 
·  SEND ADDRESSED COMMAND TO EXTERNAL MEMORY (A71F)  

 

(å š “Send Addressed Command to an external memory” ! �� G���ß ` bc SPI ��� -�� 2 à
Â šXY“�� `M  A( ê Š- š µ ê Š! �� ´ `(
 

� Ú� ' : 
w�
x�
y�

Iz � w~|•�¡••€~œœ~•�„—‰� Š‹U � `a �  fU � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m� $ m� �� m�
**ˆˆ�**�ˆ� �*�*�*����***������� </^ >� � � �

 

·  WRITE EXTERNAL MEMORY STATUS (A81F)  
 

(å š “Write external memory status”(! �� G���ß ` bc SPI ��� -6 Š! �� 2 �� šXY“�
�`M  A( ê Š- š µ ê Š! �� ´ `M  A(ýÜ §¨� �� `  
 

� Ú� ' : 
w�
x�
y�

Iz � •€•;~�†ˆ;~€|Œ’�—~ž•€•�
w;Œ;Žœ�

Š‹U �  fU � Vt � „…„���� †�
x�
y�$ m� $ m� �� m� $ m� $ m� �� m�

**ˆˆ�**�ˆ� �*�*��***�***������� </^ >� � � �
 

·  READ EXTERNAL MEMORY STATUS (A91F)  
 

(å š “Read external memory status” ! �� G��� ß ` bc SPI ��� -6 Š! �� XY“�� GU” Ï
�y ! XY �� SPI 5 ? Wå ! �°� 7  `  
 

� Ú� ' : 
w�
x�
y�

Iz � …~Œ•�†ˆ;~€|Œ’�—~ž•€•�œ;Œ;Žœ� Š‹U �  fU � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m� �� m�
**ˆˆ�**�ˆ� �*�*��**��***������� </^ >� � �

 

Ï� � ' (È � - Þ ): 
w�
x�
y�

Iz � Vt � „…„���� †�
x�
y�

$ m� $ m� �� m�
****�****� � �

·   
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·  LOCK DEVICE (B01F)  
 

(å š “Lock Device ” ! `Ú G��� Íþs ê Š §¨ G” ¹ CD À�` ���“�-5 ? Í� 7 - Þ â Ê `   
 
� Ú� ' : 

w�
x�
y�

Iz � ¢•”•�‰~}•”~� Š‹U � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m�
**ˆˆ�**�ˆ� �*���****�***������� </^ >� �

 
 
 

·  UNLOCK DEVICE (B11F)  
 
(å š ‘Unlock device’! `Ú G���ß� E ð ê Š §¨ / ( •4 ó 
" � ` Qz 
 �Òšê `‚ 
 � “�”
EEPROM!  #06S l `  
 
 
� Ú� ' : 

w�
x�
y�

Iz � £|’•”•�‰~}•”~� Š‹U � ¤U �� „…„���� †�
x�
y�

$ m� $ m� �� m� �� m� �� m�
**ˆˆ�**�ˆ� �*���***��***������� </^ >� � �

 
 

·  UPDATE REGISTER FILE  (C01F)  
 

Update register file ! �� Va­ Z ! “�” EEPROM!; 	  1a DMA! � �� 89 !•ô• � `  
 
� Ú� ' : 

w�
x�
y�

Iz � £˜•Œ;~�…~‘•œ;~€�y•’~� Š‹U � „…„���� †�
x�
y�

$ m� $ m� �� m� �� m�
**ˆˆ�**�ˆ� ��**�****�***������� </^ >� �

 
 
 
 

·  Lock Page (D01F)  
 

(å š ‘Lock Page’! `Ú G��� ß ` ! `Ú ! EEPROM� ê Š `  
 
� Ú� ' : 

w�
x�
y�

Iz � £|’•”•�‰~}•”~� Š‹U � ¥U �� „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� �� m�
**ˆˆ�**�ˆ� ��*��****�***������� </^ >� � �

 
 

·  Unlock Page (D11F)  
 

(å š ‘Unlock Page’ ! `Ú `��� ß `š µ ê Š ! EEPROM�` •4 ó 
" � ` Qz 
 �Òšê `‚ 
 �
“�” EEPROM!  #06S l `  
 
� Ú� ' : 

w�
x�
y�

Iz � £|’•”•�‰~}•”~� Š‹U � ¥U � ¤U � „…„���� †�
x�
y�

$ m� $ m� �� m� $ m� �� m� �� m�
**ˆˆ�**�ˆ� ��*��****�***������� </^ >� � � �
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9‰9‰9‰9‰ Š‹Œ�Š‹Œ�Š‹Œ�Š‹Œ�  
 
  Ù �� !d , Error_flag § 1 MLX90129 5ŠG� F- ÞÝ� § ` ‡ˆQ © � ò - Þ ¥ ‚ ! sÊ `w { ÂY
L ”  ISO15693 de©� µ¶ `­  §Q © BŠð! Ý� `  

Š‹Š‹Š‹Š‹
Œ�Œ�Œ�Œ�  

>•>•>•>• ���� „•„•„•„•  

01 ) " Í ‚ �� G N . Å � ® � Ú ! Ý� ( ²�  
02 . Å � ® ‚ �� GM ’ G � ' - Þ ( ²�  
03 ) " Í ‚ç � ( ²�  
0F Ô H ! - Þ ( ²�  
10 Ô� 6 Š! �� ´ (Õ) �” Ø( � � /ýÜ /ê Š  
11 6 Š! �� ´ã2ê Š ) 
 I �2ê Š ( ê Š  
12 6 Š! �� ´ã2ê Š ) 
 •• •ô ( ýÜ  
A0 ²ç •Y Á l ã2ê Š ( ýÜ •Y Á l  
A1 ²ç •Y Á l” JK §¨  (*) � � /ýÜ •Y Á l  
A2 ��²ç •Y Á l 2 L  � � /ýÜ •Y Á l  

 
 (*)� Device is busy�  - ÞÝ� ”ýÜcó© ’ G G B â MLX90129 Éø § � €!­  ýÜ � ¸ ` ø G Œ·
g ß Ëü Q ˜ y � I ¥ -�� `Á± ì�� ¸ G B â ²çè •Y Á l E ���! ADC/// Ë ( F . Å� ��� G
U N y 7 � `(
 
EEPROMŸ 11 à Â !/^§/–Šð! `  
 

8.1.3 ����������������  ! ! ! ! """ " RFID #$#$#$#$  

ú/ RFIDE 2 SPIF�� Read-internal-device 2 Write-internal-deviceG M Vaij 
 © Device Address 
Domain(5 ? !à ÂÄ )! � �� ` i© � �� …† Q ©§¨sÊ x Q © 5l2ç � x çŠ���! ADC Ï'
Ðx EE-latches ...Ë ` i ]•Y Á lR ®1�� ©!à Â�� çè `  
 
�¸� � � 5 ? à ÂÄ !QY L M  

·  RFID ! «¬ �L �� s �  /ý`q …†• Q� � /± ê Šî RFID �• `  
·  RFID ©á �§¨� § 4 � ! Gú/ RFID ! ��� �•Y Á l Ga H à Â 0x00`q …† � • �	 §

¨ G NO ij �“� G2 ( [ cd ! P C `  
 
 
RFID core control word  (Devices address domain, à Â  #00, � /ý ) 
 

��� �  cdcdcdcd  ��������  (Ž•�•Ž•�•Ž•�•Ž•�• 1) 
#00 – RFID core control word 
15:1 
 
0 

- 
 
Core_Lock  

Ô/  (g ßs  0) 
( 5ls '1'Gq ê Š ¹ C …¤ SPI ��- DMA !�� � - ` iOP, y� RFID ��
!�� `  ÙŒ· 5l• S G „ ­  ! �� � - Q Ô û 0 G  ä) Í 2 ©á ` „ q Éø
Vabc SPI ij Device Address Domain`  
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RFID interrupt & status word (Devices address domain, à Â  #01, ? � ) 
 

��� �  cdcdcdcd  ��������  (Ž•�•Ž•�•Ž•�•Ž•�• 1) 
#01 – RFID interrupt & status word 
15 (� $ )  
14 Irq_LowBattery  � :š�Ž*�‹ (
13 Irq_SensorFault  � :š��� �� (ÕR 'p…ÇÈ- ô …Ø(
12 Irq_ExternalEvent  � :šXY ¯�  (AT ³´! "#� Ø `Õ ¯� S :� g ß ± •C2ú/ Ø 
11 (� $ )  
10:8 (Ô�ú/ )  
7 Irq_Sensor_Threshold  ����‘’!�� ã T c ñ Š! t ° U � - � V  
6 Irq_Timer_WakeUp  ˆ‰ 6y�! W� ã O @ 
5 Irq_DMA_ready  DMA !��� X ãû 0  
4 Irq_EEPROM_Full  •l-Xl!î •œ Æ�“� ã “ Y  
3 (unused)  
2 Transaction_Error_Flag  Ô
 û 0 ± [ � €! �� E�� y �) Z x ij 2 L À x �� Ô �* >

ËF ` " �  - � � RFID interrupt & status word  ÍBC � 5 `  
1 Last_Transaction_Status  ‚ S B â ­  Qz � Ú ! * > §À G5s '0'Ý B ã2* > G5s [ 1'Ý B

Ô 2* > `  ä G MLX90129 \] ²� � ! � Ú `  
0 Core_Main_Status  ‚ cd^ K ±•Yü¸U. Å* >� RFID ! `Ú `  

 



MLX90129 
13.56MHZ ����� ���	 			
 


� ���� �����������
 


� ���� ���� ���� ���� ���� ���

 

 

 

3901090129 � 27 / 55 ����  
�	�  ©ª«�  ¬
  2009 

8.2 Serial Peripheral Interface (SPI) 

8.2.1 SPI : �%&'(�%&'(�%&'(�%&'(  

” MLX90129 © SPI ’ G • ���L /��L &' `  
·  kl MLX90129 SPI ”�� &' G SPI !��L� E Va§›�L� x ZigBee Ó\5 ? ...ËF �L!ä

€yæ s ã SCKx �� çè s ã (SS,slave select)2bc MOSI (Master-Out-Slave-In s ã )� - ��š
�� � S ` MLX90129 ¸s �� � S y   2bc MISO (Master-In-Slave-Out s ã )�� GUa SCK s ã
•Q `  

·  kl MLX90129SPI ”� �&' GVaçèQzXY ��!R† Gb _ §XYä€ EEPROM 2ú/q
¸s��$%� `òý ��� ¸ � 2 � Ú x Ï� .� ! � y ” SPI kl ! � �� `�� ! SPI �L ��
çè x ä€yæ s ã x ” MOSI ¥ - ��2” MISO � ��� `VaBŠð RFID �� 5Š �	 s SPI
��`  

 
SPI § T Pa � �Lç � M  

·  ���L2��L &'  
·  CPOL = 0M yæ®� � M ” / l&' G SCK s*`  
·  CPHA = 0M ” SCK "#� •€ �� ef `” ��� ^ � �� `  
·  � ]S (MSB)”[ E MISO 2 MOSIF  
·  zª� M 1MHz 

 
_` ! s ã µ¶ M  

·  MOSIM kls ��L yG� SPI& ´ ‘’�� Gkls ���L yG/hW å �� `  
·  MISOM kls ���L yG� SPI& ´ ‘’�� Gkls �� LyG/hW å �� `  
·  SSM(  MLX90129kls ��L yGq�L SS³´VçèQz•�‘�� !Xº5 ? ` ( klsQz

���L yGqÍW å �� çè (Slave Select)! s ã `  
·  SCKMi z³´/±‘’-W å yæ `  
·  IRQM •³´/±©á  SPI��L E ›�L� F ó 
 `  

 
(  MLX90129 Ô 2 SPI ��Lç©- å š ) " Í ! ��Ý� G MISO ´§” ö¨ ` (  MLX90129 5Š” SPI
!��&' E ijXY�“� F G q ab fwXY SPI ��&'! � c `  
 
 

8.2.2 )*)*)*)*  SPI ������������   

SPI 6�}  
 
Command Code Operation 
EEP_RD 0x0F � EEPROM � � 6 Š S l! ��  
EEP_WR 0x0E 

” EEPROM 6 Š S lýÜ ��  
REG_RD 0x0D � � � �ª† � � 6 Š S l! � ��  
REG_WR 0x09 

” � �� ª† ! 6 Š S lýÜ � ��  
DEV_RD 0x10 �ç�!• Y Á l � � �� (�L x  §À x ADC…Ë ) 
DEV_WR 0x18 

”ç�!• Y Á l ýÜ ��  (�L x ee-Latches ) 
REG_UPDT 0x1C �( EEPROM • Ž 5Š°š � �� ª† (.ß � • ) 
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8.2.3 ����������������  !" !" !" !"  SPI #$#$#$#$  

SPI 2 RFID �� »V = d �“� `s • Ý î' e ”ij©¥ ‚ Ga H =>bc RFID 2 SPI !b s G5 ? à Â
ÄÇ (Device Address Domain) � |z � � �Šð M SPI «¬ �L � � 2 SPI ©á � §¨� � (SPI Core 
interrupt/status word)` N ú cd ” JK §¨ Gw { §Va ’ y•€ ì� -ýÜ � ¸ `  
 
Î z SPI ‘Ü /’ s ã + �Qz IRQ ‘’©á s ã `‚ s ãV/± ˆ‰ - f> SPI �¦ E ›�L� F Q © ij
y! ' e -Q © Q g Æ!j h E *�Ž�v x ��� �� x XY ¯ † /// ËF ` ( QzçŠ! ¯ †¥ ‚ yqÍ
2 5l ` ( SPI ��L� �• SPI ©á � §¨� � -5l SPI Core control word ! Disable IRQ setting S qÍ
’ y ƒS `  
 
SPI Core control word  (Device address domain, à Â #00, � /ý ) 
 

��� �  cdcdcdcd  ��������  (�•�•�•�• 1) 
#00 – SPI Core control word 
15:7 
 
6:4 
6 
5 
4 
 
 
3 
 
 
 
 
2 
 
 
 
1 
 
 
0 

- 
 
 
Irq_Rfid_Field_En 
Irq_Rfid_EEp_Access_En  
Irq_Rfid_ Reg_Access_En  
 
 
Irq_Last_Trans_En 
 
 
 
 
Irq_Dis 
 
 
 
Core_Sts_Irq_En 
 
 
Core_Lock  

� $  (g ßs 0)  
 
RFID interrupts control: 
 !  RFID "#$%&'  (� ý � �� 89 ). 
 !  RFID "($%&'  (� ý  EEPROM). 
 !  RFID )'$%&' (� :š RFID �Ö× ). 
 
�*+,  
©á âã áâ ­  !��� -ãû 0 ` `Ò µ•©á!¸/ G/–Í
`Ú fw��� - G � � SPI 1à�� Ï'Ð E ”5 ? à ÂÄ F G �
ù•©áâã- NO IRQ !¸/ `  
 
-.  IRQ /0    
�ù IRQ âã!5Š `  
 
 ! Core status interrupt`  
OP ” IRQ < ‚ ©áâã G Ý B ‚ cd § / l! `  
 
Core lock.  
ê Š •Y Á l2 î SPI �� .� !���‘ G ¹ C y � + Va SPI �
ý Ö� �� `V � � ü �‘!�� b a� X `  
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SPI interrupt & status word (Devices address domain, à Â #01, 4 � ) 
 

��� �  cdcdcdcd   ��������  (Ž•�•Ž•�•Ž•�•Ž•�• 1) 
#01 – SPI interrupt & status word 
15 (reserved)  
14 Irq_LowBattery  � :š�Ž*�‹  
13 Irq_SensorFault  � :š��� ��  (R 'p…ÇÈ- ô …) 
12 Irq_ExternalEvent  � :šXY ¯�  (AT ³´! "#� ) 
11 (reserved)  
10 Irq_Rfid_Reg_Access  RFID �� ^ ” � ý � �� 89  
9 Irq_Rfid_EEp_Access  RFID �� ^ ” � ý EEPROM 
8 Irq_Rfid_Field  �Ö× 0 u ã Zi •C RFID bâ  
7 Irq_Sensor_Threshold  ����‘’!�� ã T c ñ Š! t ° U � - � V  
6 Irq_Timer_WakeUp  ˆ‰ 6y�! W� ã O @ 
5 Irq_Dma_Ready  DMA !��� X ãû 0 Õ”î jk &' ) 
4 Irq_Memory_Full  •l-Xl!î •œ Æ�“� ã “ Y  
3 Irq_Write_ Failure  ) TŠ-ýÜ î •œ Æ�� ´ y’ - A( l 0 - Þ - ) 
� £ É þ ��!

�� (
2 Transaction_Error  Ô
 û 0 ± [ � €! �� E��ì �x ij 2 L À x ��Ô �* > ///

ËF ` " �  - � �  SPI interrupt & status word  ÍBC � 5 `  
1 Last_Transaction_Status  ‚ S B â ­  Qz �  SPI � Ú ! * > §À G5s '0'Ý B ã2* > G5s

'1'Ý B Ô 2* > `  ä G MLX90129 \] ²� � ! � Ú `  
0 Core_Main_Status  ‚ cd^ K ±•Yü¸U. Å* >� SPI ! `Ú `  
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8.2.4 +,+,+,+,  

 
� B 5 O©á sÊ ` ½ m SPI ©á2 §¨ d , S 5± ®* §¨ !ñ† x IRQ ®�‹y!©á � ÚsÊ `5 SPI 
Core control word ! Irq_Dis S ®�‹Va íî ²�!©á `  
 
Bit  ‘’cd‘’cd‘’cd‘’cd ���� “”•–—•˜“”•–—•˜“”•–—•˜“”•–—•˜ NNNN“”“”“”“”  “”•–—•™“”•–—•™“”•–—•™“”•–—•™ NNNN“”“”“”“”  IRQ enable 

conditions 
0 Core_Main_ 

Status 
«¬^ * > •Y5 ?.� !b
â  

«¬ U î * > •Y5 ?.� !
bâ  

Core_Sts_Irq_En 
=1 
 

1 Last_ 
Transaction_
Status 

n l � ! bâ! `Ú  ­  `Ú�«¬ * > !bâ ã
û 0 `M  A ADC e ?§¨  

Irq_Last_Trans_
En =1 
 

2 Transaction_
Error 

(. [ `Ú� €! ��.ë Ô
û 0  

/– � � SPI interrupt & status 
word 

ÕÈ � Ø(

3 Irq_Write_ 
Failure 

(. [ `Ú ýÜ��šî •œ
Æ�“� ! � ¸ ã�œ o  

/– � � SPI interrupt & status 
word 

²� D À (

4 Irq_Memory_ 
Full 

ß YZ !ñ† M  
- DMA ” JK ! §¨  
- DMA �L5Š•/ jk 2•
/ IRQ S  
- L k!•�5l ã Y  

/– NO DMA � ¸- í /
DMA �L �� ! IRQ •/ S  

²� D À (

5 Irq_Dma_ 
Ready 

DMA ã�û 0 • ­  Qz � ¸
`Ú  

The user reads the  
SPI interrupt & status word 

Dma_IrqDataRea
dy_En =1  ������
���	
�  

6 Irq_Timer_ 
WakeUp 

6y� ãû 06y � ¸  `Ú 6y� ��ðh 6y � ¸ (
Õ±BC$%&' Ø(

WUT_Irq_En =1 
��
�� ����  

7 Irq_Sensor_ 
Threshold 

­  ! ADC ‘’ �G T ñ Š!
t ° U � - � V  

`Ú ƒ„���� � � � !�
�  

Sensor_Irq_En 
=1 
���
�� ���
�   

8 Irq_Rfid_ 
Field 

��  RFID �Ö× G�Ö× 0
u ã Zi •C RFID bâ  

ã9 E RFID �Ö× -�Ö×
0 u ) Zi •C RFID bâ  

Irq_Rfid_Field =1 
� ��� �� �� �� (

9 Irq_Rfid_EEp
_Access 

Qz RFID ì� � ^ ” � ý
EEPROM 

/– � � SPI interrupt & status 
word 

Irq_Rfid_EEp_Ac
cess=1 � ��� ��
�� ��  

10 Irq_Rfid_ 
Reg_ 
Access 

Qz RFID ì� � ^ ” � ý � �
�  

/– � � SPI interrupt & status 
word 

Irq_Rfid_ Reg_ 
Access =1 � ���
�� �� ��  

12 Irq_External 
Event 

� € ¯� 2 p : ¯� & ´2 •
/Gú/ Ñ( ! ê � (EE Latch) 

” Ñ( ! ê � (EE Latch)ò qp
: ¯� & ´   

²� D À  

13 Irq_Sensor 
Fault  

( [çŠ!XY��� ã p :
š - Þ  

çŠ � !XY��� ÕÔ� -
Þ Ø- - Þã9 µ (

Sensor_Irq_En=1
���
�� ��  

14 Irq_ 
LowBattery 

�Ž!�‹ r * E Ws " � ƒ
S � � F  

ã t �-• � �Ž  LowBattery_Irq_
En=1 
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8.3 ;<;<;<;< =>=>=>=> ?@?@?@?@  

«¬¯�­® � (Core Transaction Arbiter) 
� � �L�!QY L G u «¬¯�­® � v  * >! ¢ z ¯� M  
wxy - L Ài j )• $ Ô !b s ��  
w =>©á âã  
w • �( [F º ! §¨  
 
SPIšššš RFID gggg DMA ›mœQX�•žVŸ ›mœQX�•žVŸ ›mœQX�•žVŸ ›mœQX�•žVŸ  ����
 
i |zbâ z{ G SPI 2 RFIDGa H •Y! DMAE Direct Memory AccessF 
 i ” • Qy � ij�“�
E EEPROMx� �� ( /// ËF -���! ADC Ï'Ð `��có© | ”! ' e 1«¬¯�­® � => `Qz  
DMA ¯� V
Í 1 RFID ©á-� SPI ðh b s ` i ]  RFIDE - SPIF ! ¯� ) Í ” s SPIE - RFIDF b s
! ðh - DMA � ¸¨©á `” Î Q] D À GÍ ±û 0 ( [! ¯� `  
°± } ®   � M  
1` SPIE ­® °± } ® F  
2` RFID 
3` DMA 
 
¡¢£$¡¢£$¡¢£$¡¢£$ ¤¥¤¥¤¥¤¥ ¥¦§V¨©[ª¥¦§V¨©[ª¥¦§V¨©[ª¥¦§V¨©[ª «¬«¬«¬«¬ NNNN����
 
`±û 0Qzbc  RFID - SPI ðh ! ¯� ýðh Qz � ! ¯� `  Ù� SPI ��L� - RFID Œ· Á
MLX90129 ¥’ � Ú G ~ (¾ [! ¯� È � û 0 GÍ ç �fÆ “ ¸a �* > M (
_Va” ¹ C y �ì� 12$% �34 �5 G” 7 �y¥ - f•ô `  
_2 L À ì� �“� E� �� - EEPROM ! �� F G - Þ â Ê ! 7 � V
Í 2 ¥ - `Á±  SPIGq …†
0xFFFF`Á±  RFIDGf 7 �â Ê !•ô”bâ ¥¦ © µ¶ `  
_  Ù) > š � Ú G ) Í * > GÍ5l 12$% �34 ©! Qzd â `Q • 2� � G i zd â Í 2� l `(
 
 
����������������     !"!"!"!" #�#�#�#� $$$$(The Core interrupt / status word) ( <�
S<�
S<�
S<�
S  #01) 
 
«¬¯�­® � ” * > Î Q € ¯� • � f «¬ ©á (� §¨�� `• §¨�� § 4 � ! G …†• Q © � ò* >
•Ü! � Ú `q B n M (
»cd § • ^ K (
»­  Qz � Ú § • ã2* > (
»­  Qz � Ú § • * > œo (
»©á!h, G  Ù IRQ ³´!©á s ã5s '1'`  
Qz «¬ ©á  /§¨�� å c š Î zbâ~' E SPI - RFIDF § Õò å !`f•ô”� ò RFID �  SPI ! ³�
© š ½ `(
 
 
�������� %&%&%&%& #�#�#�#� $$$$(Core Control Word) ( <�
S<�
S<�
S<�
S  #00) 
 
«¬¯�­® � ” * > Î Q € ¯� • � f «¬ �L � ` i ] §¨� § � (�ýGU …† /±�L IRQ ©á s ã
!5l xH �¦ÍhB fw b s b { !©á s ã `Qz «¬ �L � å c š Î z bâ~' E SPI - RFIDFÕò å
!`f•ô”� ò RFID �  SPI ! ³� © š ½ `(
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9 �)*+�)*+�)*+�)*+  

9.1 AB	CDE�AB	CDE�AB	CDE�AB	CDE�  

9.1.1 -.�/-.�/-.�/-.�/   

‚��$%��/ 1 DMAE Direct Memory AccessF �	 =>` È � ¹ C XY›�L �y G• �	 �L"#
!�/ó 
 `q * >•C!có GUú/� ‚ Æ! ¥¦ 2©á!ñ† G� ã òL! �� h, ¥ - ��š ã òL
! ¾ !à `b _ D À� GqVaB����� b š ��U• f�“” EEPROM`qVa” ˆ‰ 6y ��L !
� Šy � •E¸ `  
 
f� `ª ƒ   � M  

·  •C  Ga EEPROM !5Š• Ž škl � �� E( •/ F (
·  „� J E •/&' � ö÷&' .� ! J M F G Qz ˆ‰ 6y� E WUTF� còó! �� ˆ‰cd (
·  ã ò L! ª ÆE �� h, x¾ !à x ©áç � x ��L -SPI ç � /// ËF  
·  Vò L ��} GV�� Ö ] XY SPI �“� (
·  Vò Ly 
 /± XY�“�! SPI ¥¦ E ” � Ú 2Ï� .� ! F (
·  6 : ¾ !à!à Â `   

 

9.1.2 DMA '('('('(  

��� �� ��� EEPROM ­®Ž—�¯­®Ž—�¯­®Ž—�¯­®Ž—�¯ PPPPQ�Q�Q�Q�  
 
»”�Ž•�, •C yG DMA BC� ( EEPROM • Ž 5Š°š � �� `Qz“” EE-Latch bank Ç s Disable 
Automacit Loading ! S GVa5l í /•BC• Ž �
 `  
_” ¹ C y …G RFID - SPI ��Va� - • ��� a EEPROM ©!5Š°• �� ��!•ô `  
_Va �klçè” " �  BC•C DMA � ¸ `  
 
�°±²�°±²�°±²�°±² Xe<SXe<SXe<SXe<S WSWSWSWS EEPROM 
 
»•C �,  G DMA ! “” EEPROM !��š• Ž � �� E[ • Ž DMA !kl F `  
»ˆ‰ 6y� E WUTFðh W� { ñ± òL!�° `”6 : y G MLX90129 Í•Üö÷&' G�+î _ * `s
•� † �¢ G ‡ V
 � * „� J `  
»W� O @y WUT ˆ‰ DMA`  
»DMA • Ž çŠ!���klš � �� GU e} ���!�� `  
»•���“” EEPROM ©Gaòó°6 : �“à Â `  
»ç �ç � G DMA Vkl2 e} ïQz��� !�� G- � cd •Üö÷&' `  Ù ç©ïQz��� G  
DMA ” e} ��[ • Ž� !��� kl `  
 
$%có© GXY›�L�Va” ¹ C y …©áó 
 G � � ãå} !�� `s• G DMA kl � ��• !
Processing Control S {* S ` ø G‚cóV 
� $ - � l `s • ? �“� ( ADC !­ � �� G  Loop enable
g ß5l `” i ] D À� G ( �“�W sˆY G DMA | 	 Í ! � !�� � ý± ‰!�� " ` ( �“� 4 tY
   IRQ Í� Full Memory ©á � Ú ` Î( Šy� ˆ‰ y � c  GVa¥ - Qz E IRQF šXY›�L� G›�
L�Va C Š � �2 * > ��� !‘’�� `  
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‘’‘’‘’‘’  DMA ³´³´³´³´  
 
›�L�- RFID Œ· Va � � DMA ! §¨ � �� 2ij  DMA kl � �� h•C2�L DMA !ó 
 `” ¹
C y …Gw { Va NO DMA !ó 
 2 � a ¾ [ ƒ L��! §¨ Eƒ L��!�v F ` ø Gw { Va •• Q
z � ! DMA kl- Š5 * >ó 
 ` ( ( DMA ” * >��- NO §¨ G ¹ C DMA kl �� •í�! ••) Í %
‹ ñþ €s " ! • D `(
 
µ¶µ¶µ¶µ¶ DMA ³´³´³´³´  
 
Œ•Žû •  G MLX90129 Í•Üö÷&'- ü ¦&' `”ö÷&' � G cd V
Í 2 RFID �Ö×- 1.5ms É
! SPI SS *� S âã ©á `  

 

9.1.3 �012�%34�012�%34�012�%34�012�%34  

�������� ����
 
s • •/BC$%&' G g ß � €a �Q • M (
»5Š DMA kl �� `  
»5Š DMA �� h,! ßh à Â G DMA ¾ !à! ßh à Â 2 DMA !Éu `  
»  Ù ú /XY EEPROMG5Š SPI ��L�!kl2 ��� `  
»” EEPROM 5Š�����!kl `  
»5Š����L �� 2��� t °! �� E   � ` F (
»5Š ˆ‰ 6y� kl ! �� (
»5Š ˆ‰ 6y�$%y � !Éu (
»` •/  DMA � ¸ G DMA kl � ��•! Processing Control Sg ß � l `  
»5Š ˆ‰ 6y� kl •! Automatic Logging enable S s  '1'`  

 
i© Q • + Va” cd •C  BC � € M ² � !klVa�¾±” EEPROM` " �  G cd Í � � i zkl
2 �ñ Š!ó 
 `U ) § 0 L�“ Î� jk ©�� �� � �!�� G ( �� T P � ��© Data Logging 
Control Sà s Sensor[x] Control word !ñ† yG ý Í �“ `  
 
±²±²±²±² ·©()�g¸m·©()�g¸m·©()�g¸m·©()�g¸m •¹•¹•¹•¹  
 
( �z���ç¸sBC$%!âã, G DMA , 3 
 �“²��� �!‘’��šçŠ!�“� `�“!�
��Qz[ ‘ a LW q { M (
 
��� �  15:14 13:0 

—º—º—º—º  [ ‘  ADC ‘’ò �  
 
[ ‘ � Šð  � B M  
 
¦§ ò �  Õò ���-í�  
00 ��� 0 
01 ��� 1 
10 ��� 2 
11 jk 6 � (y � d ' ) 
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9.1.4 Direct Memory Access 5�5�5�5�  

DMA kS»akS»akS»akS»a  (EEPROM & Register, à Â  #09 {  #0C, � /ý ) 
 

��� �  cdcdcdcd  ��������  (Ž•�•Ž•�•Ž•�•Ž•�• 1) 
#09 – DMA Control word  
15:12 
15 
14 
13 
12 

 
DMA_Time_Incl 
DMA_Sensor2_Incl 
DMA_Sensor1_Incl 
DMA_Sensor0_Incl  

�678 �
�“�•ô …¤ jk 6 � (Õy � d ' Ø((
…¤ :v2�“��� é(
…¤ :v2�“��� ê(
…¤ :v2�“��� ’  

10:11  � $  (ßs  00) 

9 DMA_LastWordMask íîƒ L G ”Xl �“� �� !­*� ]S (�� ) 

8 DMA_FirstWordMask  íîƒ L G ”Xl �“� �� !­® � ]S (�� ) 
7:6 DMA_Dest inationCode  ���‘! ¾ !à  

00M� � �ª†  
01M •Y EEPROM * 
10M SPI ¸s�� E XY EEPROMF  
11ME � $ F  

5:4 DMA_SourceCode  ���‘! �� h,  
00ME � $ F  
01M •Y EEPROM 
10ME � $ F  
11M �����  

3 DMA_LoopEn  •/QzÄÅ jk !��$% `” i D À G ƒ L ã ŠÉu! ��
 G DMA ) Í O î ü¸ G „ Í•fà Â 5Šs­«°U Š5 ƒ L�
�`  

2 DMA_IrqDataReady_En •C©á���‘�
 ` ( ���‘E¸ û 0 G5l IRQ s ã `  

1 DMA_Hold � Í ` DMA Ì Í G ^ ! � ¸ Gëš i z S• * ` ¾ [ ^ •€!
DMA ¯� Í ±û 0 `  

0 DMA_Processing_Control  �C * >!�L `  
'0'M �C O î ! DMAE /±BC��$% F  
'1'M �C•C! DMAE î/±BC��$% F  

#0A – DMA:  Source start address 
15:0 DMA_Source_Address  �Qz���h,5 ?ƒ L! �� !à Â `  

#0B – DMA: Destination start address 
15:0 DMA_Destination_Address  �Qz ƒ Lš ¾ d5 ? ! �� !à Â ` * 

#0C – DMA: Length 
15:0 DMA_Data_Length  • `ƒ L�� ´ !Éu E�T F ` * 

 
* /!\ MLX90129 �/±��$%y G ~ �����“�”•Y  EEPROMG� @“ )`ùú ” EEPROM [� Ÿ
00 { Ÿ 28]!kl° `s• M  

·  DMA_Destination_Address ) A ± 0x29 
·  DMA_Data_Length �ž�­Â! kl °  0xD7E( DMA_Destination_Address s  0x29F G a ) )c

à Â 0xFF 
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DMA “”“”“”“” PQPQPQPQ ��� �  (Device Address Domain, #05, 4 � ) 
 

��� �  cdcdcdcd  ��������  
#05 - DMA status register 
15:0 DMA_Current_Destination  

_Address 
” ¾ !à ÂÄ ©‚�“� ´ !à Â E Ô ˆ Ü���h,5 ? !�
� F `  
 

9.1.5 6789�6789�6789�6789� ::::;:;:;:;:�<=>5��<=>5��<=>5��<=>5� ::::

ˆ‰ Šy��|z/^ M (
X(” ñ Š! �� Gbc  IRQ ³´ ˆ‰ ›�L�  
X(•C2� ” 
 àŠy$%���!�� (
X( ñ Š! �� c  G•Ü ü ¦&' (
� B …† •Šy�!�Lç � M (
 
¼½¾¸�¼½¾¸�¼½¾¸�¼½¾¸�  (WUT)����!!!!Bn¡¢kSBn¡¢kSBn¡¢kSBn¡¢kS   
(EEPROM & register, à Â #0F and #10, � /ý ) 
 
Bits  Name Description  (when =1)  

 #10 – Timer Control word 
 

15:6 
 

5:4 
 
 
 
 
 
 
3 
 
 
 
2 
(
(
(
1 
 
0 

 
- 
 
WUT_Precision 
 
 
 
 
 
 
WUT_AutoStandby_En 
 
 
 
WUT_AutoLog_En 
����
����
����
LowBattery_Irq_En 
 
WUT_Irq_En 
 

 
� $  (ßs  00) 
 
Precision . Šð 6 Š6y� ˆ‰þ� !y �|S Eà s W� � þ F `  
     00M y � � S s • m  
     01M y � � S s m  
     10M y � � S s L æ  
     11M y � � S s � y  
 
Automatic stand-by enabled.  OP  MLX90129 ” ˆ‰ 6y�! W� û
0G-BC$% û 0  E   Ùã •/ F BC•Ü ü ¦&' `  

  
Automatic logging mode enabled.    Ù • S 5ls  '1'G ˆ‰ 6y� �
� ��ª†• Ž f°U•C W�6y ` ( f°œš  00hGq OP Qz-
¢ z��� e} 2�“��šòŠ ¾ d ` ø Gq I � • Ž W� � þ 2
•C W�6y `‚ S 5s  0 y i cóV
Í O î `  
Low-battery interrupt enabled.  ô P *�Ž�‹ � :< ‚ ©áâã `  
 
Timer IRQ enabled . ‚6y� ðh ü¸U ” 6 Š!y � < ‚ IRQ s
ã`  
 

#0F – Timer  period 

15:0 WUT_CountDownPeriod  � WUT_Precision Õ OP G i zí�Šð • | � :v .� !y � `  Ù
N §ú� WUT_CountDownPeriod ! q 	•L°þ � 0 q •L° G$%
y �   � M  
WUT_Precision = 00 -> “� þ = N* 0.9765625 • m  
WUT_Precision = 01 -> “� þ = N* 1 m  
WUT_Precision = 10 ->  “� þ = N* 1 L æ  
WUT_Precision = 11 ->  “� þ = N* 1 � y  
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9.1.6 SPI -���5�-���5�-���5�-���5�  

Device security map !f©Q S §/h5l¸s SPI ��L� ` ø G MLX90129 �L SCK yæ G��çè  
SSE ‘’ F G H bâ!‘Ü /‘’³´ MISOE ‘’ F 2 MOSIE ‘Ü F `  
SPI !kl � §/h5l SPI ��L��!í� GarijXY�“� E ä€ SPI ! EEPROMF ` ”��&
'G•Y  DMAE Direct Memory accessF|S V
bc  SPI h�“���!��‘’ `�“!��Va RFID
Œ·� �`  
 
xoxoxoxo  SPI kSkSkSkS »a»a»a»a  (EEPROM & Register, #0D and #0E, � /ý ) 
 

��� �  cdcdcdcd  ��������  

#0D – External memory control word  
 
15:8 
 
 
7 
 
 
6:4 
 
 
 
3:2 
 
 
 
 
 
 
1:0 

 
SPI_WriteEn_Code  
 
 
SPI_BurstMode_En  
����
����
SPI_WriteDelay 
����
����
SPI_WriteEn_Ctrl 
 
 
 
 
 
 
SPI_AddressMode  

 
Write enabled command code . “•CýÜ ”� ¸ �� !ü : � Gú/±XY
EEPROM`  
 
Burst mode enable : ô P ”Q © SPI ä€ EEPROM ú/ýÜ e ¥&' `  (*) 
 
 
Write delay . ”ýÜ ���, ��.� – Ü �� `STus 4 • m ` ( ‚�
°î 7 y G­ � ýÜ �� !6 :� 's M tWC = 4 × WriteDelay - 1E • m F `  
 
Write enable operation control.  g ßú/•CýÜ �� yŠð M  
     00 - �Ô  
     01 - � $  
     10 - ” Î QzýÜ � ¸[  
     11 - � $  
 
Addressing mode . Šð ` bc SPI � X š 6 Š EEPROM !à Â Éu  `  
     00 - ú/ 8 S à Â  
     01 - ú/ 16 S à Â  
     10 - ú/ 24 S à Â E 8 ­® S ˆ Ü 00 - 01F  
     11 - � $  
 

#0E – External memory command codes word  
  
15:8 
 
 
7:0 

 
SPI_WriteCode 
 
 
SPI_ReadCode  

 
Write command code . � ¸ �� !ü : � /±  MLX90129 ýÜXY �“� `  
 
Read command code . � ¸ �� !ü : � /±  MLX90129 � �XY �“� `  

 
(*)@M  
Burst mode enable S !5Š Gú²�XY�“�!â Ê � X þ � š e ¥&' ` i “—˜ G ? ��Q ™Á�“
�!ij2� X� ` ¥ - Qz �� 2à Â ` û 0�Q z ¯� G  MLX90129 ) 5l SPI ��L�! SS s ãs  
'1'` ( Qz � !�“ š´ ß 2� �-ýÜy G SPI ��L�Í ] c� -� � 2à Â ! Q • GU# N �XY�“�
¥ - -W å �� E q OPL ��� F ` (
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9.2 ���>� !����>� !����>� !����>� !�  

9.2.1 �?@A�?@A�?@A�?@A   

‚��� s ãm � � GÁ���‘’ s ã¾Â2c y G ø •fþ � s � �� ' `(
i© §f� `ª ƒ M  

·  |zVòó™ D ¾Â� E PGA1 2 PGA2F  
·  Vòó 89 › ^ � E DACF  
·  16 S A / D þ � �  
·  •ltu���  
·  |zVçXl KL - | \���  
·  ‰‹� Gˆ� � •Y2XY5 ? (
·  ��� ��� : �	  
·  Vòó_WšXY���!äå�� (

 
 
 

�
�����

���


������������
��������

��� 

���

������!�

������! 

���� 
����"
����#


��

�����
$

��!
���

���
�%

!��
&

��

����������!!�%��
'

���%������%������
���(��)

��������
��*!�������

������

�������
%+%���
����������

��**�������%+����%������������������
�!��%�%������%+����%����������,�������
�%&�-��(������**��������!��%�%������%+����%��

�����+�
��+������

 
 
@A�@A�@A�@A�  
• ´ ‡ˆ • Vòó‰Š!�‹2¹º œ• !�ì, �s ãm � 82XY��� `  
 
<<<<SSSS��()���()���()���()�  
• ´ ‡ˆ • � tu • D� ò !�‹ `� fw��� Gq g ß•€ w e a‡ˆeT!�� `(
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()�()�()�()� BnBnBnBn ¿BÀÁÂ¿BÀÁÂ¿BÀÁÂ¿BÀÁÂ  
 
ô P �]��RP � XY���_W `VaÁ � �� #1A z ® òóa�La �u > � !²� ðò ` VDDA �,
§‰‹� !‰Š�‹‘’ ` � �� #19 !kl§/±_WXY���-•Y��š&Z s { Eà s MUX OUT1
2 MUX OUT2F `  
 

 
·GÃÄ�5Å·GÃÄ�5Å·GÃÄ�5Å·GÃÄ�5Å (Input multiplexer) 
i z& ´OP çè��� s ã G•_Wš�Qz¾Â�! s ãm � � `VaçèXY��� E �z F _Wš
SENS1� SENS2� SENS3 2 SENS4G-•ltu ��� `  
 
.�/2��.�/2��.�/2��.�/2�� 1ÆÆÆÆPGA1ÇÇÇÇ  
i § &Z s { ! �Q } Vòó¾Â� `V • ™D !¹º VR G¨ ž § û4KL `qVa Ÿ ô R ¹º! =¨ ‘Ü
�‹ `  
  PGA1_Out= Gain1 *. PGA1_In 
f© M  
  PGA1_Out §Vòó¾Â� 1 ! KL ‘’�‹  
Gain1 §Vòó¾Â� 1 !™ D  
 
D / A ÈÉ�ÈÉ�ÈÉ�ÈÉ� ÆÆÆÆDACÇÇÇÇ  
•& ´ /± :; ���2 PGA1 ! 89 v Ga PGA1 ¾Â `q [ Va/hçè���� �!x>�° G¨
ADC • ¡y © �Ý� `  
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.�/2��.�/2��.�/2��.�/2�� 2ÆÆÆÆPGA2ÇÇÇÇ  
i ¾Â� ÕVòó ¢ D Øj � � �! � ' • PGA1 2 DAC !‘’ s ã¾Â `(
 
. PGA2_Out = Gain2 * [.  PGA1_Out – . DAC_Out ] 
f© M  
. PGA1_Out §Vòó¾Â� 1 ! KL ‘’�‹  
. PGA2_Out §Vòó¾Â� 2 ! KL ‘’�‹  
. DAC_Out § D / A þ � �! KL ‘’ (
Gain2 §Vòó¾Â� 2 ! ¢ D  
 
A/D ÈÉ�ÈÉ�ÈÉ�ÈÉ�  (ADC) 
i z& ´ þ � Vòó¾Â� 2 !‘’š� �� ' `(
 
()�ÊËÌF()�ÊËÌF()�ÊËÌF()�ÊËÌF ��� �  
S :�V/± � : �� !XY��� `‚���!�,2‘’V
ÍÇÈ- ô …`(
bcÁ Analog( Configuration Space(kl � �� #14 •€ òó `Vaçè•���Ó\ �Ñ( !í 3 �‹ JV
a: – ²� | ”! �� ` JV !O Ù �“” RFID / SPI ! Core interrupt/status �� `  
  Ù •/ � : �G � :š ��  Í” IRQ < ‚ ©áâã ` �� !Æ “ V� � :š �� y²/! kl S h £
á   `  
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()��»op�()��»op�()��»op�()��»op�  
���� � �L�& ´ !� `ª ƒ M  
 

·  « h D����� GUü€ A / D þ �  
·  ”þ �û 0  GÁ ADC !‘’ Ý� ‡ˆ Ï'Ð Eö z ADC Ï'Ð. Q F (
·  * >� � �� M 6 : � ¤ ° G �t ° JV (
·  ¸�“��! C Š G2�-kl” IRQ < ‚ ©á!ñ† `  
 

” A / D þ � [ G�� �!kl g ß�“” � � �ª†� Ÿ 12Ÿ 1A !à Â ` Î z��� + �q�“”
EEPROM !kl ` ç �²çè!��� G Õ �!��• 2 �  EEPROM ƒ Lš � ��ª† `  
 
²ç���!klBC�  EEPROM • Ž M  

·  �Q � ú/ yGú/ �� Read Internal Device #07G Read Internal Device #08 
·  ú/ �" Q �)• ! Read Internal Device #xx ��  

 
²ç���!kl ) ÍBC�  EEPROM • Ž M  

·  �Q � ú/ yGú/ �� Read Internal Device #06`  
·  ú/ � " Q �Õ• ! Read Internal Device ��  
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9.2.2 ���B���B���B���B !!! !C5�C5�C5�C5�  

� �! � ��=>���!�, x ��� �� ! � : � x •Y›m�� `•kl§ Ñ /±²�!��� `    
 
()�Bn()�Bn()�Bn()�Bn kSkSkSkS »a»a»a»a E EEPROM 2 � �� G Ÿ 12G �  /ý F  
����, kl OP ò q Ôú/!�,& ´ a � † �¢ `(

��� �  cdcdcdcd  <b<b<b<b         0=.�,ˆ� (ò q )          1= ˆ��,  (•C ) 
#12 – Sensors power configuration word�
0 Sensor_Pga1_En  •C PGA1 S  
1 Sensor_Pga2_En  •C PGA2 S  
2 Sensor_Dac_En  •C DAC S  
3 Sensor_Adc_En  •C ADC S  
4 Sensor_Reg_En  •C�,‰‹� S  
5 Sensor_DacBuf_En  •C DAC Ï'ÐS  
6 Sensor_Bias_En  •C ¥ l ´S  
7 Senso r_Temp_En  •Ctu��� S  
8 Sensor_Sfd_En  •C��� ��� : S  
9 Sensor_Ats_Pwr_En  •C ¯ † � :��, S   
10 (not used, must be 0)  
11 Sensor_Ats_En  •C ¯ † � :� S  
12 Sensor_BatMon_En  •C�Ž9: S  
13 ExtSupplyMode  0: ‰‹�ˆ��, � XY5 ?  

1: ‰‹� ? ˆ��,± watchful §¨  (V † � ) 
����� � (not used, must be 0)  
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()�ÍÄVkS»a()�ÍÄVkS»a()�ÍÄVkS»a()�ÍÄVkS»a E EEPROM 2 � �� G Ÿ 13 2 Ÿ 14G �  /ý F  
i  EEPROM �� §/h ›m _Wš���!Vòóäå �� `äå��  Rv1 2 Rv2 � Õ• !° `q [ Va/
hòlXY���2��� ��� :� .� !_W ~ Å `(
 

��� �  cdcdcdcd  <b<b<b<b  
#13 - Reserved 
15:0� � $  ß ˆ Ü  0x0000 
#14 – Programmable resistance  trimming and fault-detector configuration word (Common for all sensors) 
5:0 Sensor_Res_Trim  ›mVòó�� Rv1 �  Rv2: 

  Bits[5-0]=0 : äå���°s 0.5kW 
  Bit[0]=1 ®  ”äå��•  0.5kW   
  Bit[1]=1 ®  ”äå��•  2kW 
  Bit[2]=1 ®  ”äå��•  4kW 
  Bit[3]=1 ®  ”äå��•  8kW 
  Bit[4]=1 ®  ”äå��•  16kW 
  Bit[5]=1 ®  ”äå��•  32kW 

9:6 Melexis w e M)` • • •°  
15:10 Sensor_Fault_Cfg  ��� ��� : M çè S �

�
JV �‘Ü ��� _Wš M �
  Bit[15:13]=000: VSS 
  Bit[15:13]=001: 0.95*VDD 
  Bit[15:13]=010: 0.75*VDD 
  Bit[15:13]=011: 0.5*VDD 
  Bit[15:13]=100: 0.25*VDD 
  Bit[15:13]=101: 0.05*VDD 
  Bit[15:13]=110: SENS2 
  Bit[15:13]=]=111: DAC ‘’  
 
JV �‘Ü ��� _Wš M �
  Bit[12:10]=000: VSS 
  Bit[12:10]=001: SENS1 
  Bit[12:10]=010: SENS2 
  Bit[12:10]=011: SENS3 
  Bit[12:10]=100: SENS4 
  Bit[12:10]=101: SENSSUP1 
  Bit[12:10]=110: SENSSUP2 
  Bit[12:10]=111: VSS 
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9.2.3 ����45�����45�����45�����45� ::::

a �� �� kl ���! e}s { `kl§ j �z ® ���¨Š `(
 
()�op()�op()�op()�op »a»a»a»a  (EEPROM 2 � �� , à Â  #15. EEPROM , à Â #1B, #21) 

��� �  cdcdcdcd  �������� (���������������� 1) 

#15 – ������5  
15:14 
 
 
 
 
 
 

13:12 
 
 
 

 
 

11 
  
 
10 
 
9 
 
8 
 

7 
 
6 
5 
4 
 
 

3:2 
1:0 
 
 
 

ADC_Mode  
 
 
 
 
 
 

Sensor0_InitTime 
 
 
 
 
 
 

Sensor0_Irq_En 
  
 
Sensor0_Irq_Above 
  
Sensor0_Irq_Betwn 
 
Sensor0_Irq_Below 
 

ADC_LowPower 
 
ADC_DataLogAbove  
ADC_DataLogBetwn  
ADC_DataLogBelow  
 

 
 
ADC_Proc_Ctrl  

ADC ��������  
00M � u® G „ Su V *  
01G 10M © } &'  
11M � u* G „ Su•®  
Sensor initialization time 
00:  150� s      (=•Y��� ñ 5 « h Dy � ) 
01:  2ms 
10:  16ms 
11:  128ms 
 
Fault interrupt enabled . ô P ��� ��� :�< ‚ ©á âã  
 
Interrupt conditions control  
- ­  Qz ef ®±® t ° G< ‚ Qz©áâã  
 
- ­  Qz ef ”®* t ° .� G< ‚ Qz©áâã  
 
- ­  Qz ef *±* t ° G< ‚ Qz©áâã  
 Low power mode . •/ ADC *�+&'  
 Data logging control 
- (ef ®±® t °y G“�6 :  !��  
- (ef ”®* t ° .� y G“�6 :  !��  
- (ef *±* t °y G“�6 :  !��  
 
� $  (00) 
Samples processing control  
Šð“�” ADC Ï' ��°!6 : � c  
00 - | z f 1  
01 - � ¤ 2 z f 1  
10 - � ¤ 8 z f 1  
11 - � ¤ 32 z f 1  

#1B - Sensor 1 ���5  
15:0 •"  •"  
#21 - Sensor 2 ���5  
15:0 •"  •"  

 
 
()�()�()�()� Î�Î�Î�Î�  (EEPROM 2 � �� »(à Â #16 2  #17. EEPROM #1C, #1D 2  #22, #23) 

Bits Name Description 

#16 - Sensor 0 * t °  
15:0 Sensor0_ThresLow ��� 0 * t ° ��  

#17 - Sensor 0 ® t °  
15:0 Sensor0_ThresHigh ��� 0 ® t ° ��  



MLX90129 
13.56MHZ ����� ���	 			
 


� ���� �����������
 


� ���� ���� ���� ���� ���� ���

 

 

 

3901090129 � 45 / 55 ����  
�	�  ©ª«�  ¬
  2009 

#1C  – Sensor 1 * t °  

15:0 Sensor1_ThresLow ��� 1 * t ° ��  

#1D  – Sensor 1 ® t °  

15:0 Sensor1_ThresHigh ��� 1 ® t ° ��  

#22  – Sensor 2 * t °  

15:0 Sensor2_ThresLow ��� 2 * t ° ��  

#23  – Sensor 2 ® t °  

15:0 Sensor2_ThresHigh ��� 2 ® t ° ��  

 
¥�*a�»a¥�*a�»a¥�*a�»a¥�*a�»a ÆÆÆÆEEPROM 2 � �� Gà Â Ÿ 18` EEPROM à Â Ÿ 1E 2 Ÿ 24ÇÇÇÇ  
 
” MLX90129 Va * >  2 z )• !Xl���2 1 z•Y��� ` Î z���!‘’ s ã GVa )• !~'m
� G e / )• !™ D 2ëì�‹ E89 F ` ¦ z ç � Va/h ×Ø Vòó¾Â�!•Y 89 `ßçè ADC �
¤ ç � ` ¦ z ç � Í™•þ � y � `  
 

��� �  cdcdcdcd  <b<b<b<b  
#18 - Sensor 0:s ãm � �kl ��  
7:0 Sensor0_DacCode  7 ã��� DAC ò � (89 -� �9S � ): 

     00000000: 0 
     01111111: Vref/2 
     10000000: 0 
     11111111: -Vref/2 

11:8 Sensor0_Pga1Gain  PGA1 ™D :  0000: ™D =8 
                         0001: ™D =10 
                         0010: ™D =12.6 
                         0011: ™D =15.5 
                         0100: ™D =19.6 
                         0101: ™D =24.5 
                         0110: ™D =30.8 
                         0111: ™D =38.1 
                         1000: ™D =47.6 
                         1001: ™D =59.4 
                         1010 {  1111: ™D =75 

14:12 Sensor0_Pga2Gain  PGA2 ™D :  000: ™D =1 
                         001: ™D =2 
                         010: ™D =3 
                         011: ™D =4 
                         100: ™D =5 
                         101: ™D =6 
                         110: ™D =7 
                         111: ™D =8 

15 Sensor0_Chopper_En  •/ ¦ z     1: •/  
#1E - Sensor 1: s ãm � �kl ��  
15:0 •"  •"  
#24 - Sensor 2: s ãm � �kl ��  
15:0 •"  •"  
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()�[\»a()�[\»a()�[\»a()�[\»a E EEPROM 2 � �� Gà Â Ÿ 19` EEPROM à Â Ÿ 1F 2 Ÿ 25F  
m � 8! �Qz¾Â� E PGA1F V
Í �)• !~'_Wš•Y (�XY��� `Vkl �¸ EEPROM ©!
��ÒÎ z���!_W~' M  
 

��� �  cdcdcdcd  <b<b<b<b  
#19 - Sensor 0:  _Wkl ��  
9:0 Sensor0_MuxCfg  �… ƒ /�‘Üçè S  

(_W�… ƒ /�‘Üš�Qz¾Â� PGA1) 
         Bit[0] = 0 ®  Mux out1= SENS1  (ñ 5 ) 
         Bit[1] = 1 ®  Mux out1= SENS3 
         Bit[2] (Ô/  = 0) 
         Bit[3] = 1 ®  Mux out1= VCM  (=VDD/2) 
         Bit[4] = 1 ®  Mux out1=tu����Q‘’  
         Bit[5] = 0 ®  Mux out2= SENS2  (ñ 5 ) 
         Bit[6] = 1 ®  Mux out2= SENS4 
         Bit[7] = 1 ®  Mux out2= SENSSUP2 
         Bit[8] = 1 ®  Mux out2= VCM 
         Bit[9] = 1 ®  Mux out2=tu����Ò‘’  

15:10 � $ , ÏÐ•ÏÐ•ÏÐ•ÏÐ•   00000 
#1F - Sensor 1:  _Wkl ��  
9:0 Sensor1_MuxCfg  •"  
#25 - Sensor 2:  _Wkl ��  
9:0 Sensor2_MuxCfg  •"  

 
()�ÑÒBÀ*a»a()�ÑÒBÀ*a»a()�ÑÒBÀ*a»a()�ÑÒBÀ*a»a E EEPROM 2 � �� Gà Â Ÿ 1A` EEPROM à Â Ÿ 20 2 Ÿ 26F  
3 z��� 2à s  Sensor0G Sensor1 2  Sensor2GVa_WšQ © äå�� Ga §A �ìù+ G-5lf =
&� � `  

��� �  cdcdcdcd  <b<b<b<b  
#1A - Sensor 0 äå�� ����  
15 Sensor0_Temp_ En  Bit[15]=1 -> •/ ����	  
14:0 Sensor0_Res_Cfg  �� 
��� : 

         Bit[0]   (Ô/ =0) 
         Bit[1]=1   ®  SENSSUP2 = VDDA 
         Bit[2]=1   ®  SENS3 = VDDA 
         Bit[3]   (Ô/ =0)  
         Bit[4]=1   ®  SENSSUP2 = VSS 
         Bit[5]=1   ®  SENS4 = VSS 
         Bit[6]=1   ®  VCM = VDD/2  (enabled) 
         Bit[7]=1   ®  _WVòó�� 1 {  VDD 
         Bit[8]=1   ®  _WVòó�� 2 {  VSS 
         Bit[9]   (Ô/ =0) 
         Bit[10]=1 ®  _WVòó��  1 {  SENSSUP2 
         Bit[11]=1 ®  _WVòó�� 1 {  SENS3 
         Bit[12]   (Ô/ =0) 
         Bit[13]=1 ®  _WVòó�� 2 {  SENSSUP2 
         Bit[14]=1 ®  _WVòó�� 2 {  SENS4 

#20 - Sensor 1 äå�� ����  
15:0 •"  •"  
#26 - Sensor 2 äå�� ����  
15:0� •"  •"  
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9.3 ����������������  

�,=> | 	 �L MLX90129 !a � �
 M  
·  •C&' E ¨ �Ž- ) ¨ �Ž F (
·  �,&' Eü ¦ Gö÷ G watchful -ü€&' F (
·  .,&' !�
þ � �/ (
·  ÚÛ�=> E � � yæ G ˆ‰ 6y� F (

9.3.1 �<��<��<��<� %%%%  

’B=�’B=�’B=�’B=� ����
È ��Ž G È � RFID �Ö× ` ( _W�Ž-¾
l MLX90129 ± RFID �Ö× Í © ’ i z&' `  
 
watchful =�=�=�=� ����
i § " �  « h§¨ !&' `” i ] §¨� G�
� Y L Í•C G MLX90129 VaW å RFID -
SPI ! �� `  
 
³Ó=�³Ó=�³Ó=�³Ó=� ����
ç � SPI G RFID ! � � - DMA ! � Ú G
MLX90129 •Üü€&' G²�/¸ � € ¯� !
& ´ + ��¢ˆ� ` i) §”*�+ §¨ G „ y
�Õ Á�Ê `  
 
ÔÕ=�ÔÕ=�ÔÕ=�ÔÕ=� ����
” ü ¦&' � Gß ` �,ˆ� G „ MLX90129 ù
+­ � �ì `b _ D À� GÍ”& ´ R Á 2 � :
 • Ü i ] &' ` ø GqV a” È � ª « � 

! D À� �“Q ˜ ¬ É!y � `(  
� � �L� ) 
a B ã © ’ i ]&' `q ? 
 1 XY©á © ’ M Qz RFID !�Ö×-m* SPI Slave Select
!�‹ Õ” 6 Šy � •Ø(`(
MLX90129 Va � c SPI - RFID �� •Ü i ]&' E ýÜ ˆ‰ 6y�!kl �� F ` � cýÜ ˆ‰ 6y�  
•Ü W�ó 
 -��$%ó 
. G + V
•Ü i ]&' (
 

Ö×=�Ö×=�Ö×=�Ö×=� ����
”ö÷&' � G ? � ˆ‰ 6y�E¸2 Õ ­ Q ˜ V5l!y � ¥ - Qz IRQE ©á � Ú F&' š›�L� `
MLX90129 Va” �¸ D À� E ði ]&' M  
_ � RFID �Ö×  
_ m* SPI Slave Select !�‹ E ” 6 Š!y � • F  
_ � c ñ Šy � G DMA •€�� e}  
”ö÷2 ü ¦&' G M Va � c VREG ò áÁXY5 ? !�,ˆ� `  
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9.3.2 DE�=>DE�=>DE�=>DE�=>  

MLX90129 …†ö zÚÛ� M  
·  *� � *¤ RC ÚÛ� E Va¸s ˆ‰ 6y� F  
·  *�+*¤ �Š‹ ÚÛ� E V/¸QzeT! ˆ‰ 6y� F  
·  Qz 5MHz ! RC ÚÛ�¸s� � yæÚÛ�  

 
|zV � còý EE-Latches bank m B ¤ � ! ( RC ÚÛ� ` Š‹ ÚÛ�¸s ®¯ !ç � G(  Ù ²çè!§ Š
‹ ÚÛ �¨î RC ÚÛ� Gß_W 32.768kHz ÙŸ” XIN 2 XOUT ³´ .� `  

9.3.3 �FGH�FGH�FGH�FGH   

MLX90129 • � �,=>�
 G OP ”56� V Â�+ÊL!��$%5 ? y� V Â Y P Æ`qVa ! �Ü!
�Ö×
v�“šQzW” VFIELD !XY�ô G-bcQz °± �Žˆ�ü€ `  

 
�,=>&'§bc EEPROM 2 ê � ÕEE –LatchesØ!kl Ò 5Š Cmd1 2 Cmd2 ðò `  
·  Á±. ,�/ G  Ùò q VFIELD H VBAT ! ðò E Cmd1F G Va/ VFIELD hˆ � MLX90129`  
·  Á± �, �/ GVa ² ð VFIELD H VBAT ! ðò E Cmd1F `  
·  . ³ ” ¹ C §¨ G- ´ ” watchful §¨ E Cmd2 ò q F G | ‡ }!�/ + Vabc VREG ‡ˆ�,šX

Y5 ? `  
 

 
i©ðò ! ��2 Šðs M (

 
Cmd1M Disconnect_Vfield_Vbat = EElatch à Â ( #03 � 15 S  
Cmd2M ExtSupply_En = EEPROM à Â ( #12 � 13 S  
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9.4 ������������   

9.4.1 #IJK�#IJK�#IJK�#IJK� ::::

Device Security Register �“” EEPROM ©`q …† RFID ��Á± )• �“� !ij ² Ê `q OP Y L -
û4í / RFID �� `•X Gbcq�L SPI !���
 `  
 
Device security map  configuration register (EEPROM 2 � �� Gà Â #05, � /ý ) 
 
��� �  cdcdcdcd  �������� (���������������� 1) 
#05 - Device security map 
15:14 
 
13 
12 
 
11 
 
10 
 
9 
8 
 
7 
6 
 
5 
4 
 
3 
2 
1 
0 

- 
 
Rfid_Page0Read 
Rfid_Page0Write 
 
Rfid_EEpViaDma 
 
Rfid_Adc_Access 
 
Rfid_ Int_Read 
Rfid_ Int_Write 
 
Rfid_EEl_Read 
Rfid_EEl_Write 
 
Rfid_Reg_Read 
Rfid_Reg_Write 
 
Rfid_Lock_Dis 
  
Rfid_Dis 
Spi_Master 

� $  (g ßs  00) 
 
�
 RFID ���	���� �������  
�
 RFID ���	�� �� ��� ���� * 
 
�
 RFID �� DMA �� EEPROM ������  
 
�
 RFID � ADC !"# ������  
 
ô P RFID Á•Y �“� ! ì� � ² Ê  
ô P RFID Á•Y �“� ! � ý � ² Ê  * 
 
ô P RFID Á EE-Latches ! ì� � ² Ê  
ô P RFID Á EE-Latches ! � ý � ² Ê * 
 
�
 RFID ���	���$�������  
�
 RFID ���	���$������� * 
 

�ù  RFID Core-lock ����%&  
� $ (g � s 0) 
�ù  RFID bâ ¼ Ÿ  
�ù SPI ��ÆU•C  SPI-�� ª Æ.  

·  @“ M   ÙOP ýÜ�
 G(( • y ì� �
 [2OP G � read access S U. ò `  

9.4.2 EEPROM LMLMLMLM JK�JK�JK�JK�  

Áij EEPROM § ç �•ô¨¸� ` ¹ C EEPROM �� 3 z ã Šð! •4 } ® Vçè `  Ù¹ C XY5
?– � bc SPI ijÔ �OP !�“� S l Gq ‘b 0xFFFF !O Ù ° `  Ù bc RFID ij GÍ b š
ISO15693 de ¥¦ ! - Þ ¶� `  
 

·  )• •4 } ® !Šð  
 

ijØÙijØÙijØÙijØÙ  ��������  ÚÅÛÜÚÅÛÜÚÅÛÜÚÅÛÜ  ÝÞÝÞÝÞÝÞ  ÛÜÛÜÛÜÛÜ  ��9Ä��9Ä��9Ä��9Ä  
L0 00 SPI, DMA SPI, DMA UID �•4 kl  
L1 01 SPI, DMA SPI, RFID, DMA  
L2 10 SPI, RFID, DMA SPI, RFID, DMA � ��ª†« h kl � ��$% �  $ – �  �

2. ê Š !/–� �  
L3 11 � $  � $   
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·  EEPROM ! •4 ij } ®  
 
/–�� L s¬� Ga| S Šðfij } ® E L0 š L3F G �“”  EEPROM !  ‘Security Map Register’'`­  ‡
’ ••4 
 � ! Œµ G � ` /�“” EEPROMŸ 06 ! 
 �� € šê  
 
EEPROM security map 
 

ßßßß  JKJKJKJK  (q 	•L ) ÛÜ/�ÛÜ/�ÛÜ/�ÛÜ/�  »a»a»a»a  ��������  
0 0x00 - 0x08 L0 9 �Q� : Melexis �   ã �� 5 ? � •  
1 0x09 - 0x26 Vòó   30 �Ò� : � ��ª† '()*  
2 0x27 - 0x3F Vòó  25 � ö � : /–BŠ�� , $ – �   d � T  
3 0x40 - 0x5F Vòó  32 � + � : /–BŠ��   
4 0x60 - 0x7F Vòó  32 ��� : /–BŠ��  
5 0x80 - 0x9F Vòó  32 � p � : /–BŠ��  
6 0xA0 - 0xBF Vòó  32 �¬� : /–BŠ��  
7 0xC0 - 0xFF Vòó  64 �Q� : /–BŠ��  

 
EEPROM security map register  (EEPROM, à Â #04) 
 
Bits (security level)  Description  
[15:14] 
[13:12] 
[11:10] 
[ 9 : 8] 
[ 7 : 6] 
[ 5 : 4] 
[ 3 : 2] 
[ 1 : 0] 

EEPROM � p �! ² Êóu  
EEPROM �	�! ² Êóu  
EEPROM ���! ² Êóu  
EEPROM � Æ�! ² Êóu  
EEPROM � ö �! ² Êóu  
EEPROM �Ò�! ² Êóu  
EEPROM �Q �! ² Êóu   
� $  (g ßs  0x00) 
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10 ,-./,-./,-./,-./ ����

 
1. RFID ��()�•¹��()�•¹��()�•¹��()�•¹  
 
” MLX90129 V¸s 13.56 MHz !��
��� �`•l!Vòó�ô � LC }o
p • ±�/2m B `. � XYR† GV/
•Y���9:tu `  
 
 
 
 
2. RFID ·()�•¹·()�•¹·()�•¹·()�•¹  
 
MLX90129 �z����� GVa_W
|z KL ��� `” i kl GVabc
RFID � � ö z��� !�° `  
 
 
 
 
 
 
 
 
 
3. �°±²�°±²�°±²�°±²  
 
” MLX90129 Va”"#ü¸&' � ¸s��
$%� `��Va�“”•Y EEPROM -X
Yä€ SPI EEPROM ©`•Ü BC$%&'
 G MLX91029 Í” ñ Š!y �� ­ 2ˆ‰ G
þ � �����U“�”çŠ! �“� ©` i
zó 
 Va 1 QzXY SPI �¦ E M ›�L
� F - RFID ! Œ· � f NO -Ó î `���
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Reflow Soldering SMD’s (S urface M ount D evices) 
 

·  IPC/JEDEC J-STD-020 
Moisture/Reflow Sensitivity Classification for Nonhermetic Solid State Surface Mount Devices 
(classification reflow profiles according to table 5-2) 

·  EIA/JEDEC JESD22-A113 
Preconditioning of Nonhermetic Surface Mount Devices Prior to Reliability Testing  
(reflow profiles according to table 2) 

 
Wave Soldering SMD’s (S urface M ount D evices) and THD’s (T hrough H ole Devices) 
 

·  EN60749-20 
Resistance of plastic- encapsulated SMD’s to combined effect of moisture and soldering heat 

·  EIA/JEDEC JESD22-B106 and EN60749-15 
Resistance to soldering temperature for through-hole mounted devices 

 
Iron Soldering THD’s (T hrough H ole Devices) 
 

·  EN60749-15 
Resistance to soldering temperature for through-hole mounted devices  

 
Solderability SMD’s (S urface M ount D evices) and THD’s (T hrough H ole Devices) 
 

·  EIA/JEDEC JESD22-B102 and EN60749-21 
Solderability 
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