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SENSSUP1 VFIELD
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Vabc ISO15693 de! RFID -f  SPI\gh

TI L2 (

SENS2 = - (
ki 13,56MHz !mnop GqrOs RFID tu
vss colL2 6(
= MLX90129 RFID
Sensor 2 antenna (
SENSSUP2 COIL1 VfWX>Vy GVa_WQZ{lZ }
SENS3 XIN a.,~'e€ “eX G.f,Vasfw
snse /.0 Rt £Qz%S!« (
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é 24 Optional: Crystal ( .
= o @238 % Ee ZeoC"#! $N&' T
1Y 3.5kbits /- * “/-Va
bc SPI\g WXY—" EEPROM a™e “
v
o (
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-
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13.56MHZ

MLX90129

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
<  Vear ((® — S° ) 55 V
-® ¢ 2% VEIELD, COIL1 & COIL2puX Vpar*+ 0.5 V
1 < ( -0.5 V
-® <« + VFIELD¥ 6 V
-® ¢ + COILl1&COIL2¥ 7 V
E tul° » Ty -40 to +105 °C
“tu 1 ,Ts 150 °C
Ya Yo%, U (AEC Q100 002)* 4 kV
6 (VFIELD 1,5kV) 15 (SENSSUP2 3,5kV)
+)cAA- ASE, GV AOAAECE :
cEyEEI+AA-A"S° GV Il tI\vbA
5
1 COIL2 B RFID pN OO\
2 COIL1 B RFID pN QO\
3 VFIELD @) O%oc¢ , < (GrF Oxh, 1]
4 VREG @] %0¢ , < (
coiLz []© [ VBAT 5 XIN ! UYUL:J QU (
coiLt [J 0 vss 6 XOUT ! L,JYU'ZJ O‘EJ (
VFIELD [] [ SENS1 ’ AT I Yp ORWa &(
VREG [] ] SENS2 8 |IRQ O | ©aaa” (
xin [ MLX90129 1 senssupi | 9 MISO B |sPl ‘0"
XouT [ rssopso | SENssuPz| 10 MOSI B SPI " ‘U
AT [ [l SENs3 11 | SCK B SPI 48yee
IRQ ] ] SENs4 12 |ss B |SPI ce
miso [l ] ss 13 | SENS4 | & OO\ (
mos! [ [l sck 14 | SENS3 | é QO\ (
15 SENSSUP2 @) e,
16 SENSSUP1 @] e,
17 SENS2 I é o'\ (
18 SENS1 I é QU\ (
19 VSS I a(
20 VBAT I Z (
3901090129 2155
©3« - 2009




Melexis

Microelectronic Integrated Systems

1" # $%&'
0%+
/01 I"#23&'
" 45 23&'
6 78.9: ;
=>?@ AB.

<. # $%8&'

$CDEFGH. 1$%&'
6 JK
6 M5.F,-NO
7.2.1 M5.
7.2.2 QR NO
ST UV
7.3.1 EE-Latches
7.3.278. ADC WXY
N 2\
7.41K_ EEPROM
7.4.2a ".bc

6 / ??defghijk ] 22" [\ \jljmnk opZV

$ %&

(Digital controller)

q9
8.1.1 RFID rstus$v
8.1.2 ISO-15693 w+Fxyz
8.1.3STUV { RFID q9
nfl “jin~ijlegj}efhj o1,
8.2.1 SPI: rf],...
8.2201 SPIxyz
8.23STUV {
8.2.4 tt
= %o qS X<

#'(
L (s Zee.
9.1.14'w
9.1.2DMA,...
9.1.3 Zeerf"
9.1.4 Direct Memory Access ZV
9.1.5—2. " $™%0ZV
9.1.6 SP145 .2V
78.8:;<.
9.2.1r$0e
9.2.278.
9.2.378.w"ZV
$™ %0
9.3.1 $™rf
9.3.2 GH."%0
9.3.3%Y
CE+
9.4.1 qS¢E+
9.4.2 EEPROM o¥ ¢£+
* +,-.

/01-.

2345

67
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MLX90129

6 !"#$%&
8IE. i Ta=-40°C{ 105°C, Vygar=4V (Uii S8 )
6.1
eiE,ﬁT (T = -4OCC{ 105%, VVREG = 20V{ 32V)
VoonU 6 ( 0.5% | 14* A
00+ @&'liu+ ( a/ RC-UU 15* | 15* A
a/X1I00 2*
090 @&'iu+ ( 100* - A
OU€ @&'iu+ ( EEPROM yU = 80* - A
2p 300* | 500* | 600* A
* 25T
= 105C
6.2 RFID
8iE,nt (T=-40C { 1057T)
Voo6nU 6 ( >m 73 75 77 pF
- pN i« C ) 3 Vpeak
Q OpNI-A < VFIELD ! <+ 6V 7 Vpp
ISO/IEC 15693-3 26 kbits/s
Vfield XI 6 100 nF
6.3 SPI:
8iE,nt (T =-40C { 105C) Oe/* ¢
VIH ‘U® <« (SPI ) 2.1 3.0 3.5 \Y
VIL ‘U* < (SPI ) -0.3 0 0.9 \Y
VOH "® < (I'sunk =-2 mA) 2.2 - \%
VOL % < (I forced =2 mA) - 0.4 V
8iE,nt (T =-40C{ 105T) (+/*<¢
VIH ‘U® <« (SPI ) 1.4 2.0 25 \Y;
VIL ‘U* < (SPI ) -0.3 0 0.6 \Y
VOH "® < (I'sunk =-2 mA) 1.2 - \Y
VOL % < (I forced =2 mA) - 0.4 V
6.4
DataRet85 ; + 85T 10 (
Cyclenb25 y £ 25T 100000 -
Cyclenb125 y £ 125T 10000 -
3901090129 4/55
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6.5 SPI:
AVAWAVAWAWAWAWE [
| D O O {
—{ o r
<>
— s N
3 _ Uit U U U U U U U U RS T L
5 SCK Ry
|| Mmosi [ writeCommand7:0] ] Address[7-0] [ Data[15.0] ] \
[ ] ss ™
_Jiuuuruu UL THUTIA Y UL

E SCK - //L
© MosI [_Read Command(7:0] | Address[7:0] .

MISO Data[15:0] }»
—_— s j //—g

(The new configuration has been set)

UPDATE

Aontiy
L | mso
y (
tch SCK® y 500 - ns
tcl SCK* y 500 - ns
<==> [ ( 2 -
EEPROM ! 50 -
EE-Latch ! 2 - S
2@ ADC" ! 2300 *)
; <==> )'/U ] ( - -
yU EEPROM ! ( 17 - ms
yU EE-Latch ! ( 11 -
; €e ! ( 15 - ms
; SCK G! #ly 100 - ns
SCK "# G $ ly ( 500 - ns
" Qz SCKY %y Oa& @
_( MLX90129 )* + 6+& ( 600 - ns
_( MLX90129* * 6+&' (**) 15 - ms
; Qz SCK ! +, vy 500 - ns
; |z - Ll ly (SS=1time) 500 - ns
(*) — 2128 €« 2-® 2F ADCz°+ 2
(**) 3" "USTUVZTy 102 STUV « internal device,zw° I» A - EE-latch¥s- ADC,...%
(%) =% $™ %oc A A MLX90129 AAAArfz2! 2
3901090129 5/55
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6.6 SPI
tch SCK ® y 400 ns
tcl SCK * y 400 ns
; EEPROM y 0.4 s
; 0 p-yU EEPROM ly 1 28 ms
; SCK G! #ly 400 ns
; SCK "# G $ ly 400 ns
"Qz SCK['[ %y 400 s
”_ QZ SCK ! +, y 400 ns
|z - V'l ly (SS=1time) 1600 ns
6.7 !
-40C < tu <105%C, uii S ¢ 1 %o, Viet”
| e
$%&'
Z«< Vbat *4G 02+ ( 3.8 5.5 Y
* (9 2 o/ 29 55
0 **+7'-1-
i 3¢ Vet Sens_Vref | *« =0 3.0 31 3.2 v
* G =1 2.0 2.1 2.2
4 A8 () Sens_FS 5dul Viet - Vier /16 v
? ¢ (Sens_CM /1200
§ 6SI° )
789 ()0 Sens_Off | v <-® 89 ( - Vierl32 - +Vel32 |V
=&« Sens_CM 13*Viet | YVier | 213*Vg Y
SENSSUP1 “ > Sensl_Z 7 w
SENSSUP2” > Sens2_Z 15 w
Vbat = Battery
2@ N
(1):‘0 89 'm B ¢ C +Qzvooe™ D %A E PGALF 2 Vref = Regulator output
¢'™ D2 " Gu ( A R
2y. . N el
(3). ADCGDAC!i 3 « H I, <§ 13 Mhvu YVref 1 @ %
(): 4G ug8 6 -A ! KL “« M DV( “ ) g _§2
90129 ‘U SENS1, SENS2, SENS3 and SENS4 OP ! vovref | = 30
-A 10 N 5 3 8
8 |2
Ya*Vref v @ 5
'
n
Y
Vss
3901090129 6/55
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MLX90129

K |
.1012 PGA1
™D eTu ( PGA1gain[3:0] = 90 100 110 %typ
0000(™D =8) -> 1010 (™D =75)
.1012 PGA2
™D eTu ( PGA2gain[2:0] = 90 100 110 %typ
000 (™MD =1) ->111 (™MD =8)
PGA1 + PGA2 + DAC
™D ( PGA_Gain 8 600 VIV
89 >mi! PGA_Off R | (= -A 89.) Ve 132 +V et v
0 /132
89 >m Q PGA_Off S | 8-S DAC (7S +T 4.S) Viet/128 Vv
R ( Ratio-metric, a U 0! 8
9
KL ‘U 2 ( PGA_Dir ™D (PGA) =8 Vet /16 Vv
(~ VA, PGA_DirR5s - Vref/2
pa™ D)
ADC‘U 1 (¥ ADC Dir Y.V et Vv
DAC (3456 )
LW ( Dac Res 7S +T &S 8 bit
INL Dac/Inl 0 0.5 Isb
DNL Dac Dnl 0 0.5 Isb
| g
789:;
i 33aa ( Ref_Res 6 SXV06 A
*( 0.4 kw
® ( 65
aa QR ( Ref_Step 1.1 kW
< 0
4 vé ITS_FS -40 +105 T
o1 ITS_Or DTemp = 145<C,, Vref=3.1V - 125 - myv
89 ( ITS_Off DVout = T =20C, Vref=3.1V 25 mV
Yeéu ( ITS_Sens DVout / DTemp, Vref=3.1V - 0.86 - mV/°
PE ( ITS_LinErr | DTemp = 145<C, Vref=3.1V - +0.9 - mV
3901090129 7155
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ADC
, MODE [1:0] S L :; y62 LW. ly T '00'&- Z G[ §-*eTul&' G" '11'&'8-e
T- 17 LOW_POWER SOP /- *&Z ..+ )
ADC = 00 = 01 = 10 = 11
ENOB:( ] v S 8 9 10 11 bit
b v ®x~r & 2.1 4.2 8.3 16.5 ms
b vy (*) £* +& 4.2 8.4 16.6 33
(*):"abcd I ef Gb y g RBe "«hDy iy §j ¢Sl "06 Ekl °§8 150
> mF
6.8 VREG #$ % &' () ,
-40C < tu < 105TC, uiiX @n
| S
VREG @A
Y Vreg/ Vhigh | * «¢ =0 2.8 3.0 3.2 \%
Vreg_Viow |'®« 1 2.0 2.2 2.4 \Y
AN Vreg_lmax | * <
VREG! oL .p 2.0 mA
VREG! oL .q 50 | mA
XI 6 Vreg_Capa | %S rs & 0 - 10 uF
BCBDEFBG
t° Bmc Thres | 25 C 1.1 1.9 2.5 \%
HI
*Y*aU0 flro | uvw e 32,768 kHz
*DUU o] |Su ACLFO i15 %
uUYUU = fxLro XY  32,768kHz UY 32,768 kHz
3901090129 8/55
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7
7.1 -,
MLX90129
4 vss
SENSSUP1 Register
SENS1 ——  File [——
SENS2 S Signal igurati o
SENSSUP2 conditioner fcontuzten) \— Eeprom
SENS3
SENS4
VBAT T
Power .
VREG - Oscillator XIN
t Digital  {——) : I
VFIELD mana;emen " | Ee-latches controller M O XOouT
(configuration) [\ |
ggl'l'_'; 9 RFID front-end ss
SCLK
MISO
MOSI
IRQ
, 8/+%A ~ xyz ~2s} p v 'w { Va8Xy | \- KL
G-*Ytu “|1zXY 8bcQz } 0%o¢ 1" %0S!i 3 < ° “<beV
06™ D %A %AU n £.89 « “Um B{ TP ADD ‘U ~u At 7, ADCp ! 16Ss av
a“_l N
[ * O>f )] & M@g9 Zv G* >hB 1356€ ! RFID Ox I,U <,
" fSs & %o« 8/h" .. G, Vvt ¢ fwXe e (
, 1)t Hoo M* +2*a I 1kHz RC UU a/, "%o 6y G 32.768kHz !*
+ S U0 GV/teTly EGa H®o I 5MHz RC UO /+ L )
(Register File) ...Te f,12Kli Tiovae EEPROM Z UG-bc RFID -
SP] e le® h
Vbc EE-Latches ‘b’ y!Kkli
i ] RFID[\ ... bcXloppN Xh 13.56MHz ! Ox ‘op_WSe YQzVoo® “v
Q°6 Guop!56¢d « E 6°V" " mBF op“l« GV1 %.SIE ~ &
«G ™f yee GULmML Zz 25mU sa°
, EEPROM8Qz 4>S 1 = A" Gez s 256z 16S! Gf© 39 z/+kl G2z/ +m
| kI ° E EE-latchesGY 03GY 04 2 Y 09F? 2 215zvu/ Ei 3> 40S /- F™ ooy
Bbc ¢z4 I£E "R #NU “<0 G VéW 0/ EE-Latches™
L (Digital Controller) => ) | E SPI 2 RFIDF)e P E EEPROMG at F
2 jj 'q ..o RFID! 1S0O15693 de2 SPl¥ GL sag 2"“¥ - ADC"”
‘q [ VabcéW “ij E DMAF (€Q © "#!/6 )
3901090129 9/55
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72 1) 01
7.2.1 (Digital controller)
MLX90129 2 /EM DMA
L /L SPI Direct Register File
Memory
RFID Access
W  “jj (DMA)
at L SC?_SK Eeprom &
SPI
EEPROM L Miso ot
L CORE
yee2 ,=> RFID
— ° . . Sensor & ADC
< Mo € cx2 204 interface Conrollr
L=> ) 2 ) b s Clock and Power IRQ
~q OP DMA™ & 7 Q3 manager
|2 & !t o
SPI 2 RFID ba~'Va o yul -®
* > €1 °t 204 4aa =>
g* ¢ QOV1XY>L- REIDE&- 4/ ~! 8 Sa+x ° Db s’
(
MLX90129'! L OP /-bc SPI- RFID € M
»kl 2 bs Ya¥% *(
»(=>+ GOa G ¥ »i(
»(U€2g ! ADp
»(e Y-XY EEPROM ©* E - F )
»(KI2.C"#10 E o+ (X (X4 “( Xo+ X:¢ 9(
»( (6 I 8A (
24 Vabce€3 | ! -yU e 10 M EEPROM ee-Latches 2.Y Al ~
«GSd i© a AAA V/3rl~ A y°
7.2.2
/Eza AAC Sds 6 S1 21 Al A
- EEPROM JK LLNMIRNI
, AA 2 617 @ £ EEPROM q8&/h “/-Sa! 2 5Sl+6 Gi? va”
C BC Z § 1%, G( MLX90129E .y Eva*“ (
(
@P@ RJK MW
8/h* ([ MLX90129 2sY Al ! sE E => EF °~ o e} §1
, 1l GUR T  MLX90129+C ye :
3901090129 10/55
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(4 TNnternal deivce WIKY LL NWMIMNI

X, AA Va y WS3eY All G ADCID x-® € °+ | «- (core transaction
arbiter)! § x EE-latches'w { Va N( ! SPI/RFID! 22 AO y° at | Pp® G§
w{) I "C EEPROMf L G, coou/
@ QX I LL NI
-iAA 2 8 V_WS  MLX90129 IXY * G MLX90129u/ SPI & h y°
SPl access commands MLX90129 MEMORY DOMAINS RFID access commands
4 ) EEPROM 4 )
uiD
Security configuration
DMA configuration Write/Read-single-block

Read eeprom word
Write eeprom word RFID configuration

Read-multiple-block
Lock/unlock block

Master SPI configuration

Time & Power management

Sensor 0 configuration

Sensor 1 configuration

Sensor 2 configuration

User

Update Register File Update Register File
REGISTER FILE

uiD

Security configuration

DMA configuration

RFID configuration

Write-Register-File

Write-Register-File - -
Master SPI configuration Read-Register-File

Read-Register-File

Time & Power management

Selected sensor configuration

INTERNAL DEVICES

RFID SPI/IRQ
Control&status | Control&status

Write-Internal-Devices DMA status Write-Internal-Devices
Read-Internal-Devices Read-Internal-Devices
Sensors ADC buffers

Ee-latch bank

Read/Write external memory
EXTERNAL SPI Send Specific/Addressed

\ command /

3901090129 11/55
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7.323 45
Y 7) QO2 6 /xkl! o1 O ! M 2 SPI / RFID ! x DMA ...
E?2 + ¥ Ala AIQY L:
_W SPI2 RFID ! Cs SPI/RFID«= L 2 SPI/ RFID«—~ ©& /§" Gw{z O
« 1S3 G, x> SI ) G“! ) T i© le0"a 033 “ESPI2 RFIDF* Y S V
ah xg@ * ey2 SPI2 RFIDUW/ ~ "« Gw { Va , ybc SPI- RFIDh vy~
" SPI/RFID!1a 1P ‘0O U- | ( A/Dp Yy ), RFID¥ Iy U yGIP
¥ O,/
" EE-latches 2iw  U>m 6 Y..T QO e AE! GV yf" E) PbG) ~ F Gs>m
RFID 6-,=>¢ QR u
DMA! as (Current destination address)G8/h * aa 6 !0, §" ENA& “
v F°
ADC ' %) cz” ocle EaAFM h,8eVYtu G- as§
|[zXY *( MLX901294 § Read Device! EN( aA RFID- & SPIF Gls!
Hf" Geq!"ps ' GUY N¢.! ADCT @' SPI/RFID!1a I'
CTCg& ¢ /£51! RFID op 6! '
< SJYJKM
KX | spPz | RFIDZ It
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
JK Access by SPI and RFID It
1"_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
0
0x06 ADC buffer sensor 0 14
0x07 ADC buffer sensor 1 14
0x08 ADC buffer sensor 2 14
N -*a Bb (CTC)
0x09 [ CTC code | 13
CD
" & la A 0x00x 0xOlx Ox02x 0x05!sY Als * 60 a As 0x03x 0x04x Ox09lsY AlS
EE-latchesG2 é© a As 0x06x 0x07 2 0x08 l«Y AlI§ ADC “! I il Wy 86 bc
SPI  /y2eY Al [
3901090129 12/55
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7.3.1 EE-Latches
é 8iQl/h“>m ki S UV Nyu/! T ece £ GM EE-latches bank’'qg { =~ /+
>mUU 2op! 6° xé « 2 ,=> 's 90 uQ ©>m S G"oy[ 4 gl °§ :
-
EE-Latches map: ( ,a A#03,#042 #09, vy )
cd ((, S5s® S)
#03 - EE-Latches word 0
4.0 LFO_Freq_Trim om S) (1 Melexisd/ )
6:5 Bias_Cur_Trim ¢m S) (1 Melexis 0/ < )
7 DisableAutoLoading Z " fS yG ii BC ( + 7 55°%
10:8 | HFO_Freq_Trim ¢om S) (1 Melexis 0/ )
13:11 | VReg_Trim pm S) (1 Melexis G/ )
14 RCb_Quartz cé*o RCi- U LFO(=0)- S¢ U0 XLFO (=1)
15 Disconnect_Vfield_Vbat ) o/ Ox° 4-Y5 ?yA 8 VFIELDH VBAT! p
#04 - EE-Latches word 1
1.0 Mod_Res 11: A-5mL
2 VReg_Dis 00 VReg %oc 2¢"A Vbato ...
3 VReg_LV VREG %0< 2 %oc I* ¢
74 Reserved (g Rs. 0)
14:8 | RFID_EEPROM _Lock Map** |a “Lock’6 @& Su/ RFIDyU EEPROM
15 RFID_Device_Lock** & S RFID5 ?
#09 - CTC
4.0 CTC_Trimming >m.s RFID opQY 1} 0606
155 [ 6w ( (9 Bs 0)
(**)-ayU5 2 ."A'bc RFID ija AA

EE-Latchesee  EEPROM Vf
EE-latch 1«6
X

EEPROM #270g #28

EeY Al YO03xY 042 Y 09Ff LS

EEPROM, ? M(

#27 - Internal device backup word 1

150 [ fLeY Al #03[15:0]S
#28 -Internal device backup word 2
3:0 fLeY Al #04 [3:0](S
15:4 !
3901090129 13/55
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7.3.2 ADC
S I GSPI L - RFIDE Y Al aAAA < 6z ADCIA | fo
Qz! il E Fel® UGbA
¢S klate VAR
doh A/Dlp 2 * > ( ) ) i o
M M1 RFID- SPI 74! ADCT B(@ ¥ Al (Y060G EEPROMOE a AY 15{
+1AFZ U 7S U AIDp o RFID - SPI 2! ADCT' DEi
Y Al YO8FG at| 1 2 K (EEPROM ©! “ #21.{ #26@
Se T2 .00G" a At M )
EU O76 Sly % i Y Al (+02El1la I' BF °
- Sp9 SPI/RFID! «-§8 U aS MSensorinterupt Data ready
U/ RFIDGb _ " bc Y Al YO02i ADC!
7465 EEPROM788
" MLX90129 Oz U'  4kbits! EEPROM “2z EE-Latches™ i 1i e+ce A" ..Te+ QO
kli 2 ®& ° EEPROMKIY L ..o 45z 16S! f 210z Vi @ S
16 -Vi£ $%-kIXY5 ?°1 Q So 2yUij 2 EU C+x yi *“ 5 ?M
Qz L X RFIDE- - MLX90129-Y ! :DMA! Y= é Va N( ! RFID e © és
-8
7.4.1 EEPROM
JK | [ [h
uID (" ® )
#00 UID: 15:.0 S 17
#01 UiD: 31:16 S 17
#02 UID: 47:32S 17
#03 UID: 63:48 S 17
ijkSIm
#04 EEPROM security map * a 49
#05 Device securitymap =« a 49
#06 RFID 49
#07 ©Gu )
#08 G )
DMA kSIm
#09 DMA: L 35
#0A DMA: ha A 35
#0B DMA: %laa A 35
#0C DMA: Eu 35
SPI(W QX )kSIm
#0D XY “ AL ( 37
#OE XY *“ A ( 37
Timer (Bnop ) kSIm
#OF Sy A p( 36
#10 Sy AL ( 36
RFID Va ja A
#11 |/~v88 i z RFID! 17
3901090129 14 /55
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JK |
() arVkSIm
#12 Kl 42
#13 ( $)
#14 m -kl 42
0 s kSim
#15 A ( 44
#16 A e 44
#17 A t° 44
#18 A ki 44
#19 A WK 44
#1A AL K 44
0 t kSlm
#1B L 44
#1C *t° 44
#1D ®t ° 44
#1E m Kl 44
#1F WKI 44
#20 Kl 44
0 ukSim
#21 44
#22 * e 44
#23 t° 44
#24 m ki 44
#25 WKI 44
#26 Kl 44
EE-Latches f
#27 Y Al 2 (é( 13
#28 Y A1 2 (é 13
(**)" at Gle /' 6z MOQz Gekl i A1N( ! Extended sensor configuration
spacee  Register File Update™ , yekl 22 fwe®'a A) e
7.4.2
EEPROM REGISTER FILE
EEPROM © ...te atl uh? Update
« uh? § " C G"Qz  SPI/ uib uib
RFEID le U y f L®, Security configuration Security configuration
at1kI§ E+ ( [29é! vV DMA configuration DMA configuration
abc C ADC T -"QZ"# RFID configuration RFID configuration
/yB C(;,é A1 N Master SPI configuration Master SPI configuration
’ Time & Power management Time & Power management
Sensor 0 configuration N 1 Selected Sensor configuration
Sensor 1 configuration \‘\o—/
Sensor 2 configuration //-o
USER: 3.4 kbit space
3901090129 15/55
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7.5 EE-Latches 7 EEPROM Melexis

" MLX90129 a fit

ki

13.56MHZ

9:65

MLX90129

JK |vw |

EEPROM

[#03 - #00] OXXXXX "

®1 Melexis 58

#04 OxAAAS8 i

3 EEPROM security map. e

a

#05 Ox3FFO0 i

3 device security reqister " e

[#0B - #06] 0x0000

#0C OXXXXX

! »Va 1 0x0000Y

[#10 - #0D] 0x0000

#11 OXXXXX

! »Va 1 0x0000Y

#12 OX00FF i

3 kl

#13 0x0000

#14 0b0000.00TT.TT00.0000

[#FF - #15] OXXXXX

! »Va 1. 0x0000Y

EE-Latches

03 ObOOTT.TTTT.OTTT.TTTT

«C $%

((ce

LFO / Vfield W Vbat

04 0x000B *

&' =1

09 0b0000.0000.000T.TTTT

0x001F

‘T"§ Melexisb>bm S

s o ~rkl MLX90129
www.melexis.com:

| B | ¢ |olelrleln|i]s|klc|m|n|olr|alR]

at. GklEzVa

Melexis !

s | T

A
MLX90129 CONFIGURATION
update: 09/111200¢ 12 PRELIMINARY

!\ The Excel ssis ToolPak” need to be activated

eport error @ is.com
EEPROM CONFIGURATION (MLX90129 ES2]

el i |-

UID

uD

0000

uD

|

L
o4 Anas [
05 3FF0 [
L

|

|

|

] OxAAAS
h| Ox3FFO
|

06 0000

[ oo [0 0T0T o] JoTo7 1 TiT oToT

[ 0000

0B 0000

[ 0000

[} 0000

(3 0000

oF 0000

10 0018

1 0000

12 007F AR ERER ]

1 OxO0FF

1
1 0000 [

]
07 0b0000.00TT.TT00.0000

15 0000 1 ToT ToT 1 |

16 0000

17 0000

18 0000 T 1 1

19 0000

1A 0000 1

3901090129

16 /55
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8 (
8.1 RFID
8.1.1 RFID
" MLX90129 RFID! T P 1SO-15693 Q I "U ° RFID! E- Ei F cmL 1356€ ! 7z o
€ i ) s a4 ~umL E ASKG -9 10 - 100 FV ™fi© T s 26kbit/su/
1/4& o & °
'8 Lee Qzop! <, Gul a0 GUUQz|z 7z o " 423> 2 484
> 1 -® s 26kbit/s® RFID! w & !0x I ye ™Mf GU/.” , ol
IxP G B il«va/h” Bz Al °
VFIELD
Modulator
CoIL1 Redctifier
ESD | Regulator
Overvoltage
Clamp J_*
TLIT ] I~
COIL2 = _I_
Clock
recovery [¢
- JUL
L A
Demodulator Power-on
reset (inie)

8.1.2 ISO-15693

4 IS 0Obs¥ G i 3dedf 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 1~

y"ivyy o X GQOO#S p &2 S8 E% } F " MLX901298f + Qz TP
ISOde! "d T (Unique Identifier)’
xyz{|} 4~y
& 2 } o2
EFGHIIJKLM | 10% 100%
&{ d'" o ( & S| mL Aloutof4 PPM:256. 1

IJHEFGKLNO ( 2z (

IJHEFGPQR 423 kHz / 484 kHz

SIHEFGTU a0

IJHEFGVW ® 26 kBit * 6 kBit
3901090129 17/55
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xyz{|} 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(Ca ) X
Options(bcd " eM f) X
Response Flag
Error (gh&. ) X
3ij Dkl
€,
..a’ s U* ©! « G2 MLX90129 § G- I + C=z 'd , T0x CRC ~06 x
Start-Of-Frame  End-Of-Frame! uf x ® E UIDFx - bY ! . O/l E+ ...t de ISO-15693 ¥
P! 22 3
ISO-15693¥] ! U A
SOF | Flags Mf CRC 16 EOF
8m 8m 64 m Xxm 16 m
00XX 0X1X(noL- ) XX(pqoL ) n
(
MLX90129 ! U ' X
SOF | Flags CRC 16 EOF
8m 16 m 64 m Xxm 16 m
00XX 0X1X(noL ) XX1F(pqoL ) n "
(
rxX Error_Flag sXVteu+ 10 v
SOF | Flags CRC 16 EOF
8m 16 m
0000 0000
rxX Error_Flag XVteu+ 10 v
SOF | Flags CRC 16 EOF
8m Xxm 16 m
0000 0000
X Error_Flag Xgheu+ 10 v
SOF | Flags CRC 16 EOF
8m 8m 16 m
0000 0001
3901090129 18 /55
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Y "« Sde I1SO-15693 3 ! OLE q [.m QOBS3 £ ©® S M
i I Bx bc SPIijXY5 22%> ec E

ISO-15693 0 LA2V!

Inventory 01 o Y12 3

Stay quiet 02 o/  ‘Stay Quiet’ &

Read single block 20 EEPROM Q

Write single block 21 |” EEPROMYU Q & Q55 ' Option flag!& @
Read multiple block 23 EEPROM Qz- ¢z 5! L7

Select 25 |+U “Selected”§ (Y 12 )

Reset to ready 26 67 ‘Ready’&" (
BS&

Mf

Read register file AO1F 89 Q (

Write register file Al1lF | yUQ S 89

Read internal device A21F aa AS oY Al %)

Write internal device A31F |aa AS ! yU vy Al

Read external memory | A41F XY ¢ Q ( ¢ SPI)

Write external memory. | A51F yuQ SXy ( ¢ SPI)

Send specific command | A61F c SPI -Q 3§ XY Al |, 20 iws, * . (MsCyU

Xl EEPROM).

Send addressed A71F c SPI -Q § XY Al |, 2 2a A iws, *. (Ma
specific command Lock Block & SXI  EEPROM)

Write external memory - | A81F c SPI -Q a yUxy =« §

status (, 6 W : *"Qz )

Read external memory | A91F c SPI - Q a Xy “ §"

status (6 W : “"Qz )

Lock device BO1F é SeY Al (EEPROMx ADC...E), x@ ;

Unlock device B11F |3§ 28 Sty Al

Update Register File CO1F B . EEPROM! kI f LS at

Lock Page DO1F |é SQz EEPROM

Unlock Page DI11F |3 u 28 S!' EEPROM

Ox1FA Melexis! RFID, << 04

3901090129 19/55
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ISO-15693 ...p'gtt™€V<b
INVENTORY (01)
( W& § Inventory U »(i-€Y 12 * Inventoryd , 5ls N
Ui :
w | Iz {}~|;+€e UfB U t
X 1$m $m 5 m t m n X
y **k"k k7 *kHx *kk | y
i (BE - Py
w | Iz %oWy{%o S e t
X [ $m $m m m X
y *kkk kkkk *Rkk kkkk y
STAY QUIET (02)
( W3 Stay Quiet G beU « %8 U) ¥ 70z T R” Addressed mode €
E Select flag=0 and Address flag= 1F
Uro
w é(U W,Go 020~; §<U qooo T
X | $m $m m m X
y *k N kk ” *kRk kk K y
READ _SINGLE BLOCK (20)
( W& Read single block! UG R ¢¥ EEPROM 2 Uy =770
u '
w | Iz ..~ We|'~ “o" S Vi-"a t
X | $m $m m $m m X
y *%"k x © *%k k kkkk <//\ > y
i "' (E - b):
w | Iz S neen T
X [ $m m m X
y *kkk kkkk y
WRITE SINGLE BLOCK (21)
(@ $ 6 Write Single Blockg! G ..t U©! ylsy EEPROMG" © => yUC
oo 2 1 sl Option_flag &' * MLX90129 Eii ISO15693 i 7 Qz0O @* E EOFF G
MLX90129 Wa j, 71
U [
w | Iz ...~(Ee We|"'~ “e"e SU Vt —a %0 E;E T
X [ $m $m m $m m m X
y * ™ k% ” **% k kkk <//\ > y
3901090129 20/55
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READ MULTIPLE BLOCKS (23)

(@ 3 6 Read Multiple Blockg! G 2 ! UM © 7 ) ‘1 ‘00" { ‘FF
0oa 2 “ 1 J MLX90129 7! v AQz

u o

w | Iz e~ (Ee — 7707~ “Was S Vt —a Vt —V™ T

X | $m $m m $m $|m m X

y *%k7 kk N *% [k k% <//\ > § y
I " (E - b)

w | Iz Vt neen T

X [ $m <$»>=m m X

y *kkk kkkk y

SELECT (25)

(& 3 6 Selectg!

UUDE+1 ! UDIG 90129fl) -2 § . GU 7 |
_ UubDz+1 ! UD) G90129 $” ull § GU)7 T ¢ Selectg R” Addressed &
" E, Select flag5ls 0™"<_Address_flag 5Is 1V F

u o
w Iz .~ We| '~ "e" S T
X | $m $m m m X
y *%k *x kk ~ *% pkk k y
RESET TO READY (26)
(@ 3 ResetTo Ready! , R 67 Ready§"
u '
w | 1z o.~e~; o £~(Eoe Sw t
X | $m $m m m X
y * M k% D *k k x * y
MLX90129 BS * o9
READ REGISTER FILE (A01F)
(& 3 Readregisterfile! U G R RegisterFile 2 U ! Ul oy 7,0
u o
w | Iz vo.~(Es ... ~'e02;~€ yo'~ S Vt —a S t
X | $m $m m $m m X
y *K kk S * f kkkk kkk <//\ > y
i "E - Dp):
w | Iz Vit weeem t
X [ $m m m X
y *kkk kkkk y
WRITE REGISTER FILE (A11F)
3901090129 21/55
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(& § Write register file ! "U R I U o! ~ yU Register File U” T© => , | &0
0
u o
w | Iz oo~ ~‘o;~€ yo'~ S Vi—a Vit — t
X | $m $m m $m m m X
y *KN kk N * ¥ kkk kkk <//\ y
READ INTERNAL DEVICE (A21F)
(& § “Read Internal Device” ! "U »( B Y Al Qz T U ly 7,°
YAl § 6 *1 aAse $
u o
w | Iz voi~Eo {|;~€|E’ %o~}"~ | SU Vt —a penem t
X [ $m $m m $m m X
y *%N Kk S * ¥ k% k kkk <//\ > y
| " (E -P)
w | Iz Vit et T
X | $m m m X
y *kkk kkkk y
WRITE INTERNAL DEVICE (A31F)
(& $ “Write Internal Device” ! "U- G R” 6Sa Al .y Al yO T °
u '
w | Iz o€o;~ {|;~E|E’ %o~}o"~ SU Vt-"a Vit S t
X | $m $m m $m m m X
y *%k7 kk 7 * f k%  kkk <//\ > y
READ EXTERNAL MEMORY (A41F)
(& 3 “Read External Memory” ! "U G R bc SPI XY * 2 Uty 7
u o
w | Iz oi~(Ee 17,~E|E —~7e€0 S Vt —a erem T
X | $m $m m m m X
y *KN kk N * ¥k k% kkk <//\ > y
i " (E - bP)
w | Iz Vit t
X | $m m m X
y *kkk kkkk y
3901090129 22 /55
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WRITE EXTERNAL MEMORY (A51F)
(& & “Write external memory! U G R A SPI - Gbc  SPI U ©! S yeX
YH N
u '
w | Iz o€o;~ 1T7~€|E —~Z+€e SU Vt —a Vit o t
X | $m $m m m m m X
y *%k7 k% 7 * fk k * kkk <//\ > y
SEND A SPECIFIC COMMAND TO EXTERNAL MEMORY (A61F)
(& 3 “Send Specific Command to external memory” ! U G B bc SPI - § XY
‘™M "WRENYB«-O 1 yU
u '
w | Iz W~|e W~"sYe" %o S| fu T
X [ $m $m m $m m X
y *%k7 k% 7 * k *k Kk kkk <//\ > y
SEND ADDRESSED COMMAND TO EXTERNAL MEMORY (A71F)
(& 3§ “Send Addressed Command to an_external memory” ! G B " bc SPI - 2 a
A sxy* ™M  AéS- spés (
u '
w | Iz W~|s jee€~0e0R~* ,—%o0 S<«U a fu t
X [ $m $m m m $m m X
y KK kK N * ko kkk <//\ > y
WRITE EXTERNAL MEMORY STATUS (A81F)
(& 3 “Write external-memory status”(! G B " bc SPI -6 S 2 SXY*
‘™M AéeS- spes M AyU § X
u '
w | Iz €0~ 17~€|E —~Z€° S«U fu Vit T
X w;E;Zce X
y [$m $m m $m $|m m y
*%k7 kk 7 * F kkk kkk <//\ >
READ EXTERNAL MEMORY STATUS (A91F)
(& 3 “Read external memory status” ! G R bc SPI -6 SI XY* GU” 1
y ! XY SPI5 ? wa! ° 7"
U [
w | Iz vo.~Ee 1T7~€|E —~7€+ 0&;E;Z0e | SU fu t
X | $m $m m m X
y *A Kk N * k Kk kkk <//\ > y
I "(E - b):
w | Iz Vit etew t
X | $m $m m X
y *kkk kkkk y
3901090129 23/55
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LOCK DEVICE (BO1F)
(& & “Lock Device”! ‘U G ips é€S§ G tCDA “-5 ?1 7-bPakEk
U [
w | Iz Co” %o~}o"~ S eno t
X [ $m $m m m X
y *%7" kk 7 *kkk kkk <//\ > y
UNLOCK DEVICE (B11F)
(& & ‘Unlock device! "U G R E6oéS§ /(4 6" T Qz 0% “
EEPROM! #06S1 °
U [
w | Iz £]'e" %o~}o"~ S ay t
X | $m $m m m m X
y *%77 kk 7 *kk kkk <//\ > y
UPDATE REGISTERFILE (CO1F)
Update register file ! Va-. Z 1" EEPROM!, la DMA! 89 le0e
u '
w | Iz £ eE;~ ...~'e@;~€ yo'~ S yeren t
X | $m $m m m X
y *%77 kk 7 k kkkk kkk <//\ > y
Lock Page (DO1F)
(& & ‘Lock Page" ‘U G R 1! U | EEPROM & S°
u '
w | Iz £|'e" %o~}o"~ SU ¥U , t
X | $m $m m $m m X
y *%k7 kk 7 *kkk kkk </l\ > y
Unlock Page (D11F)
(& & ‘Unlock Page’ ! "U RS péS! EEPROM"® 6" ' Qz 0Ose )
. EEPROM! #06S |
U [
w | Iz £|'e" %o~}o"~ SU ¥U aU enem T
X | $m $m m $m m m X
y *%k7 kk 7 *kkk kkk </l\ > y
3901090129 24/ 55
©2« - 2009



MLX90129

Melexis 13.56MHZ

Microelectronic Integrated Systems

>

9%o0 S<E

U !d , Eror flag§ 1 MLX9012955G F- bY § +¥Q © o0-b¥, ! sE ‘w { AY
L” 1SO15693de® puf - §Q ©BS§ Y °

§< >e "

E

01 ) "0, GN. A ® U!'Y ( 2

02 . A ®, GM’ G ' -b( 2

03 ) "1 e ( 2

OF OH! - b( 2

10 O 68! "0 " o NYREES

11 6 S! ‘az2é S) 1 28 S( és

12 6 S! ‘az2é S) e 5 ( yU

A0 2c oY Al 28 S yU oy Al

Al 2c oY Al JK § () yU oY Al

A2 2¢ Y Al 2L U oY Al
(*) Deviceisbusy - PY "yUc6© ' GGBAa MLX90129Eg § €!- yuU |, @8 GGE
gREU Q7 y | ¥- Ar , GBazxe e Al E ! ADC/II E(F. A G
UNyY 7
EEPROMY 114 A !/78§/-S8! )
8.1.3 I """ RFID #%
U/ RFIDE 2 SPIF Read-internal-device 2 Write-internal-deviceG M Vaij © Device Address
Domain(5 ? !a AA )! A C) ..t QO§'sE X Q©5I2¢ x ¢S ! ADC T'

Px EE-latches ...E" i ?Y AIR ®1 oa A ce

52 aAA QY LM

RFID! «~ L s g ..t* Q /£ &3 RFIDs
RFID ©a § §4 | GU/ RFID! oY Al Ga HaA o0x00q ..t - §
"GNOijj “ G2 ([cd!PC

RFID core control word (Devices address domain, & A #00, 1y )

| cd [ (@ 1)
#00 — RFID core control word
15:1 | - O/ (gRs 0)
(5ls '1'Gg éSt C..o SPI - DMA'! - T iOP, y RFID
0 | Core_Lock | * UE 5 SG,- ! - Qba0G4a) (204, qEs
Vabc SPIij Device Address Domain’
3901090129 25/55
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(Devices address domain, a A #01,? )

| cd [ @ 1)
#01 — RFID interrupt & status word
15 (%)
14 | Irq_LowBattery § 7% ¢ (
13 | Irg_SensorFault '3 (CR'p...CE- 0 ...9(
12 Irg_ExternalEvent SXy 0 (AT®¥! "# gO S: gB+eC20/ 1]
11 (%)
10:8 | (O u/ )
7 Irg_Sensor_Threshold “ ATchAS 't°U - V
6 Irg_Timer_WakeUp "%o 6y ! W ao@
5 Irg_DMA_ready DMA ! Xxaa o
4 Irq_EEPROM_Full o-XIN e A a“y
3 (unused)
2 Transaction_Error_Flag O a0=x[ € E y ) Zxij 2LAXx o* >
EF > " > RFID interrupt & status word  IBC 5°
1 Last_Transaction_Status |, SBa-. Qz U!* >8A G5s '0YB&2* >G5s [1VYB
62% > & GMLX90129\] 2 LU
0 Core_Main_Status ., cdh K EeYU U, A > RFID! U
3901090129 26 /55
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8.2 Serial Peripheral Interface (SPI)

8.2.1 SPI: %&'(

" MLX90129©® SPI’' G-
kI MLX90129 SPI”
€yae s & SCKx

L

¢é s &a (SS,slave select)2bc

~

/L &'

GSPI!' L ? .EF La

S

&' E Va$ L x ZigBee O\5

MOSI (Master-Out-Slave-In s &)

S MLX90129 s Sy 2bc MISO (Master-In-Slave-Outs & ) GUa SCKs &
.Q A
ki MLX90129SPI” &  GVagéQzXY IRt Gb _ §XYa€ EEPROM 20/q
.S $% "oy .2 Uxi . v y” SPIk ! ) I SPI L
cé X 4€yee s Ax” MOSI¥ - 2 MISO "VaBSa RFID 53 s SPI
SPI§ T Pa L¢ M
- L2L &
CPOL = OMy&e® M” / 1& " G SCKs*
CPHA=0M”" SCK"# <€ ef. Q )
IS (MSB)[ E MISO2 MOSIF
z2 M 1MHz
S lsapl M
MOSIM kls L yG SPI&“ " Gkls L yG/hw &
MISOM kis L yG < SPI& " Gkls LyG/hwW &
SSM(  MLX90129klIs L yGglL SS¥VgeQze ! IX°5 ?° ( klsQz
L yGaiw - & cé  (Slave Select)! s a°
SCKMi  z¥/+"-W dye
IRQM «3'/+©4 SPIL E>L Fo
( MLX90129 02 SPI Lgo- asg)y i1y GMISO'§” & ° ( MLX901295S”  SPI
I & E ijXY *“ FGqgab fwXYy SPI &! c’
8.2.2) SPI
SPI6}
Command Code Operation
EEP_RD OxOF EEPROM 6SSl
EEP_WR OxOE " EEPROMG6 S S IyU
REG_RD 0x0D at 6SSl
REG_WR 0x09 " at 1 6SSIyU
DEV_RD 0x10 Gle YAI (L x 8A x ADC...E)
DEV_WR 0x18 "G le YAl yU (L x ee-Latches)
REG_UPDT 0x1C ( EEPROMe Z 55°% at (B )
3901090129 27155
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8.2.3 " SPI #3$

SPI 2 RFID »V=d “ s e YT e ijo¥ , Ga H=>bc RFID2 SPIlb s G5 ?aA
AC (Device Address Domain) |z Sd MSPl «= L 2 SPIl ©4 § (SPI Core
interrupt/status word)” Ntcd ” JK 8 Gw { 8a ' y€ 1 -yU L

Tz SPI'U I sa+ Qz IRQ"©a s&', savi+ % -f> SPI! E>L FQOij
yl '"e-Q ©Qg Al hE*Zv X x XY Tt /I'EF © ( QzgS! T t¥ , yqi
25 " ( SPI L + SPIC4 §° -5l SPI Core control word ! Disable IRQ setting S gl
"y fs

SPI Core control word  (Device address domain, & A #00, - /y )

| cd [ (1

#00 — SPI Core control word

15:7 | - $ (gRs 0

6:4 RFID interrupts control:

6 Irg_Rfid_Field En I RFID."#$%8&' (y 89 ).

5 |rq_Rf!d_EEp_ACCGSS_En | RFlD"($%&I ( y EEPROM)

4 Irg_Rfid_ Reg_Access_En | RFID )'$%6&: ( & RFID Ox )
*+

3 Irg_Last_Trans_En oA . A 3 .
©4 aa aa - ! -agd o0 O pe©al,/ G/l
U fw -G SPI 1a I'® E'5 ?2aAA FG
us©aaa- NO IRQ!/

2 Irg_Dis -~ IRQ/O
0 IRQ aalss

1 c Sts Irq E I Core status interrupt’

ore_sts_Irq_En OP " IRQ<, ©44% GYB, cd §/ I °
0 Core_Lock Fofe lOCkl .
- €Sy Al2 T SPI Lo Gt Cy +Va SPI

y O Vv a ba X°

3901090129 28 /55
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(Devices address domain, a A #01,4 )

| cd (Zo o 1)
#01 — SPI interrupt & status word
15 (reserved)
14 | Irq_LowBattery § 7% ¢
13 | Irg_SensorFault :$ (R'p...CE- 6 ..)
12 Irg_ ExternalEvent SXY T (AT "# )
11 (reserved)
10 Irg_Rfid_Reg_Access RFID Ny 89
9 Irg_Rfid_EEp_Access RFID Ny EEPROM
8 Irq_Rfid_Field Ox Oudzi C RFIDba
7 Irg_Sensor_Threshold “ ATchnSh t°U - V
6 Irg_Timer_WakeUp "%o 6y ! W ao@
5 Irg_Dma_Ready DMA ! Xan 001 jk & )
4 Irg_Memory_Full o|-XI'7T e a“"y
3 Irg_Write_ Failure ) TS-yU fea@ £ "y -ANlO-b-) £EDp !
(
2| Transaction_Error O 00<£[ € Ei x ij 2LAx O * >/
EF = - SPI interrupt & status word IBC 5°
1 Last_Transaction_Status - |, SBa- - Qz SPI U! * >8A G5s 'O'YBa&a2* > G5s
1YBO2* > &4 GMLX90129\] 2 A
0 Core_Main_Status o cdh K #eY0 U, A > spIl U
3901090129 29/55
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8.2.4 +,
B5004 sE ~ %m SPI©a2 § d, S5+ ® § Iit x IRQ ®«yl©a UsE 5 SPI
Core control word! Irg_Dis S ® <Va it 2104 )
Bit | “cd e o~ NN We___oTM NN IRQ enable
conditions
0 Core_Main_ | «=» * >eY5 ? b «v UT *>eY5 2. ! Core_Sts_Irg_En
Status 3 ba =1
1 Last_ nl | bal U U« *>1pa & Irg_Last_Trans_
Transaction_ 00 M “AADCe ?§ En=1
Status
2 | Transaction_ | (. [ U € & O [I- SPlinterrupt & status | GE &(
Error 00 word
3 Irg_Write_ ( [0 yO s @ = SPIinterrupt & status |2 DA (
Failure E | e o word
4 Irg_Memory_ | R YZ it M /[~ -NO DMA - i/ 2 DA(
Full -DMA” JK ! §" DMA L I IRQe S
- DMA L5S¢/ jk 2¢
/ IRQS
- L kle 5] ay
5 Irg_Dma_ DMA&G 0« - Qz =, The user reads the Dma_lIrgDataRea
Ready U SPl interrupt & status word dy En=1
6 Irq_Timer_ 6y a0 06y . ‘U 6y dh 6y . ( | WUT_Irg_En=1
WakeUp O+BC$%&' a(
7 Irg_Sensor_ |-~ | ADC” G Td$! U f, ! Sensor_Irgq_En
Threshold t ey - Vv =1
8 Irq_Rfid_ RFID Ox GOx 0 39 E RFID Ox -Ox Irq_Rfid_Field =1
Field uaz <C RFIDba Ou) Zi <C RFIDba (
9 Irg_Rfid_EEp | Qz RFIDi Ny /- SPI interrupt & status | Irq_Rfid_EEp_Ac
_Access EEPROM word cess=1
10 | Irg_Rfid_ Qz RFIDi ATy - SPI interrupt & status | Irq_Rfid_ Reg_
Reg_ word Access =1
Access
12 | Irq_External € 2p: &2 - "N( ! & (EElLatchyogp |2 DA
Event /Ga/  N( ! & (EELatch) |: =~ &°
13 | Irg_Sensor | ( [¢SIXY ap: ¢S IXY 60 - Sensor_Irq_En=1
Fault §-p P@-- pPa9 u (
14 | Irq_ VAR r*EWs" f At - z LowBattery_Irq_
LowBattery g E En=1
3901090129 30/55
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83< => 2@
« -® (Core Transaction Arbiter)
L!QY LGu « -® v*> ¢z M

wxy - LA j) $O0b s
w=>04a aa
we ( [F °1!§

SRS RFIDyg DMA >smaeQX s2VY

i |zb& z{ GSPI 2 RFIDGa H-Y! DMAE Direct Memory AccessF. i " « Qy ij"

E EEPROMXx (/I EF -1 ADC I'® " c6© | 7T el«a -® = 'Qz
DMA™ VI 1 RFID©a- SPI8h bs i ] RFIDE--SPIF!"~ )i ”s SPIE- RFIDFb s
I oh - DMA [©a " 1Q DAGI = o( [+ T °

°t } ® M

1" SPIE-® °+ } ®F

2° RFID

3" DMA

i¢ES o¥ ¥§V'OP « W

"+0  0Qzbc RFID- SPIdh. "~ ydh Qz !~ = U SPI L - RFID E- A
MLX90129 ¥ UG~@®s !~ E 00GIH ¢ fE “.,a * >M(

_va" 1t Cy i 12%% 34 <5 G 7 y¥ - f6 °

2 LA “ E -/ EEPROM ! FG-pbPaE! 7 VI 2¥- Az SPIGq ...t
OXFFFF'A+ <RFIDGf 7 & E 1+6’ba ¥ oy °

Uy >3 UG) I *>GI5I 12%% 34 © Qzd 4a'Q + 2 Gizd ai 2 1 Y

" # $(The Core interrupt / statusword) ( < S #01)

«-® "*>] QET e+ f o« ©4 (8§ g §4 1 G..t» QO o >
Ut Ug Bn M(
»cd § e M K(

» Qz Uge a2x >
» Qz U8+ * >ceo0(

»©alh, G U IRQ?¥I04 s a5s "1
Qz «~ ©& /8" &csl zba~ E SPI- RFIDF § 00 & !I'fe8” 0 RFID SPI! 3
©85 1

%& # $(Core ControlWord) ( < S #00)

«-® "+ >T Q€ o f« L  i]8 &8 (YU ..tiL IRQ©4 s &
151 xH !ihB fw bsb{!©a s&Q « L &cslzba~ ESPI- RFIDFOd &
I'fe0” O RFID SPI! 3 ©F %
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9 )+
9.1 AB CDE
9.1.1-./
, $% / 1 DMAE Direct Memory AccessF =" E ! CXY>L y Ge L"#
/6 'q * ><Clco Guu/ , /E! ¥ 20&lnt G a&awoL! h, ¥- § aoL
 %'a b _ DA GgvaB bs§ U fe EEPROM gVa” "% 6y L !
Sy E, °
f & f M
- oC Ga EEPROM I5S. Z 3k E(C ./ F(
. J E & 0+&' ' I MF.GQz "%o 6y EWUTF cod! "%ocd (
aolL' & fEE h, x¥% la x ©a¢ X L -SPIg¢ /Il EF
Vo L } GV O] XY SPI*“ (
Vo Ly £  XY*“! SPI¥ - E™ U2l A S {

6 : ¥lala A°

9.1.2 DMA '(
EEPROM -@Z— "~ P@
» Ze, «C yG DMABC (EEPROM -+ 7 53°% Qz" EE-Latch bank C's Disable
Automacit Loading! S GVab5l i [+BCe z )
"1 Cy ..GRFID- SPI Va - . a EEPROM ©!55°« %)
_Va Kkice” " BC«C DMA | °

°%2 Xe<S WS EEPROM

»C GDMA! * EEPROM! 3 y4 E[ « Z DMAKI F°

»% 6y EWUTF8h W { iz oL!°® Y6 @y GMLX90129 [+Up+&' G+ * g
e t¢ Gtv *, J°

»W 0@y WUT % DMA

»DMA+ Z ¢S! kI3 GU e} !

»e EEPROM ©Ga06°6 cfa AY

»G G G DMA VkI2 e} 1Qz ! G- cd +Uos=+&' : U ¢OiQz G

DMA” e} | e Z ! ki °

$%c6©  GXY>LVa” 1 Cy ...046 G aa} ! 'se G DMA ki . !

Processing ControlS{* S g G,coV $- I ’s «2¢ (ADC I- G Loop enable

gRsl ™ i ] DA G( “W s'Y GDMA| 1! ! y+ %ol R (e 4ty
IRQI  FullMemory©a U 1( Sy ™% y c¢ GVa¥ - Qz EIRQF 3XY>L G>

L Va cS 2 *> 1

3901090129 32/55
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INITIALIZATION
- DMA loads its configuration from the
eeprom
- All blocks go into sleep mode (except
wake-up timer)

A

- Wake-up timer starts counting-down;,
from the programmed time period to 0.

- The configuration of the selected
sensor is loaded from the eeprom
_ The DMA wakes-up the sensor, run an
A/D conversion and compare the result
with the programmed threshold(s)

Sensor:
Does the new value has to be
stored or sent ?

Yes

h 4 h 4
- DMA sends the new data to the - DMA cancels the transaction and
programmed destination activate the IRQ pin (if allowed)
_ Sensor turns into sleep mode _ Sensor turns into sleep mode

DMA:
Is there another sensor
to select in the sequence ?

\ 4

HOLD request or
End of process?

- DMA turns into the sleep mode
- The wake-up timer reads the
period value from its register

Sleep mode or
Stand-by mode

3901090129 33/55
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©  DMAY¥

sL- RFID & Va DMA! § 2ii  DMAKI heC2 L DMAlG 7 1
Cy ..Gw{ Va NO DMA!6 2 a%[ fL! § Ef Llv F o Gw{Va e Q
z ! DMAK- &5 * >6 ° ( (DMA” * > - NO § G! C DMAK oi ! o 1%
<fp € "1 s DY

uf DMA¥

EZ0 + G MLX90129 [+U5+&'"- 08 6 Ged VI 2 RFID Ox-  1.5msE

I SPISS* Sa&aa ©a °

ss

- PLr Pl
Fidoeded ededud e

=~
~ N~

SCK

WRITE
READ
UPDATE

~ ~

Ny

MOSI|

Command[7:0] !

tvake up =1.5 Ms

9.1.3 012 %34

S ¢ +/BCHW&' GgR €a Q -+ M(

»5S DMAKI h

»58 DMA h,! Rh-a A G DMA %414l Rh.'a A2 DMAEu
» U /Xy EEPROMGS5S 'SPl L kI2 )

»” EEPROMS5S I )

»5S L 2 tiel E TR (
»5S "%o 6y kI' ! (
»5S "%o 6y $%y IEu.
» ¢ DMA , GDMAKI ol Processing ControlSg B | °
»5S "%o 6y kI o “Automatic Logging enable S s '1"
i© Q< +Va" cd <C BC € M2 IklVa %+t” EEPROM™ " Ged | i zkl
2 i Slo U )ysoL: 1 jk © ! G ( TP © Data Logging
Control Sa s Sensor[x] Control word 't yG y 1 “ °
2 .©()g,m ol
( z ¢,sBC$%!a3, GDMA , 3 “2 v §¢S! ™ !
Q7| talwg{ M(
15:14 13:0
—0° [ ADC "0

5 0O B i

00 0

01 1

10 2

11 k 6 (y d')

3901090129 3455
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9.1.4 Direct Memory Access 5

MLX90129

13.56MHZ

DMA kS»a  (EEPROM & Register, a A #09{ #0C, 1y)
| cd [ @ 1
#09 — DMA Control word
15:12 678
15 DMA_Time_lIncl “op .ojk 6 Oy d' B
14 DMA _Sensor2_Incl gy« &(
13 DMA _Sensorl_Incl a2 &(
12 DMA _Sensor0_Incl
a2 !
10:11 $ (Rs 00)
9 DMA_LastWordMask iif  LG"™X. I s ( )
8 DMA_FirstWordMask inf L GXI “ I-® 1S ( )
7.6 DMA DestinationCode ! AL
0[0]\Y] at
01MeY. EEPROM *
10M SPI ;s E XY EEPROMF
1IME- $ F
5:4 DMA_SourceCode ‘ h,
OOME" “$ F
01MeY. "EEPROM
1IOME ~$ F
11M
3 DMA_LoopEn «/QzAA jk 1 $% " i DAGf L & SEu!
GDMA) | OT U, G, I-fa A 58s-«°U S5 fL
2 DMA _IrgDataReady En «CO4 * ( ‘E, 00G5 IRQs a"
1 DMA_Hold i > DMAITI G~ | G&5 i z Se * [ N «£l
DMA i 0 0°
0 DMA_Processing_Control C *>IL )
'O'M C O7 ! DMAE /+BC $% F
"I'M CeCl! DMAE 1/+BC $% F
#0A — DMA: Source start address
15:0 | DMA_Source_Address | Qz h5 ?2f L a A
#0B — DMA: Destination start address
15:0 | DMA Destination_Address | Qz f L§ %d5 ?! a A *
#0C — DMA: Length
15:0 | DMA_Data_Length «f L “1Eu ET F *
* N MLX90129 /+ $%y G~ “reY EEPROMG @" )uud " EEPROM|[ Y

00{ Y 28]kI° s M

DMA_Destination_Address) A £ 0x29

DMA_Data_Length 7 -Al
a A OxFF

3901090129

o

ki OxD7E( DMA_ Destination_Addresss Ox29F Ga ) )c
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DMA*  PQ (Device Address Domain, #05,4 )

| cd
#05 - DMA status register
15:0 | DMA_Current_Destination " 31a AA ©,“ 13 AEO” U hb 21
_Address =

9.1.5 6789 o <<=55

"% Sy |z/" M (
X f S Gbc IRQ%¥ "% >L
X(+C2 " aSy$% ! (
X(fi S c GU ul& (

B..t Sy!Lg M (

Vs%,  (WUT) Bk
(EEPROM & register, a A #0F and #10, /y )

Bits ‘ Name ‘ Description (when =1)

#10 — Timer Control word

15:6 | - $ (Rs 00)

5:4 | WUT_Precision Precision /S8 6 6y  %p ly |S Ea sW pF°
00MYy Ssem

01My Ssm

10My SslLea

11My Ss vy

3 | WUT_AutoStandby_En Automatic stand-by enabled. OP MLX90129" "%. 6y ! W 0
0G-BC$% 00 E Ui+ FBCU 10& )

2 | WUT_AutoLog_En Automatic logging mode enabled. Ues S5Is "1'G %o 6y
( ate Z f°UsC Wey = ( f°ces 00hGq OP Qz-
( ¢z e} 2* 80S %d> @ Gql <« ZW b2
( «C W6y °, S5s Oyi covi oi "
1 LowBattery_Irq_En Low-battery interrupt enabled. 6 P *Z« <, ©aaa
0 | WUT_Irg_En Timer IRQ enabled . ,6y dh u,Uu ” 6 Sly <, IRQs

a

#0F — Timer period

15:0 | WUT_CountDownPeriod WUT _Precision O OP Gi zi S8 sl v .Yy U
N 80 WUT_CountDownPeriod! q <L°p 0qe-L® G$%
y M

WUT_Precision =00->“ p =N*0.9765625 m
WUT _Precision=01->“ p =N*1m

WUT _Precision=10-> “ p =N*1L &

WUT _Precision=11->“ p=N*1 vy

3901090129 36/55
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9.1.6 SPI- 5

Device security map 'f©Q S §/h5l s SPI L g GMLX90129 L SCKyae G ¢é
SSE” F GHDbal'u /"% MISOE” F2 MOSIE‘U F°

SPI ki §/h5I SPI L GarijXY Ea€ SPI! EEPROMF " " &
'‘GeY DMAE Direct Memory accessF|S V bc SPIh* 1" " Va RFID
E- :

x0 SPIkS »a (EEPROM & Register, #0D and #0E, [y )

cd

#0D — External memory control word

15:8 | SPI_WriteEn_Code | Write enabled command code " . “CyU " | I . Gu/XY
EEPROM™
7 SPI_BurstMode_En | gyrst mode enable : 6 P"Q © SPI&€ EEPROMUNU e ¥& ° ()
6:4 | sPI_writeDelay Write delay . "yU A\ - U *STus 4¢ m> (,
T 7y G- yU 167 : 's Mtyc=4xWriteDelay - 1E * mF °
3.0 | SPI_WriteEn_Ctrl Write enable operation control. g Ra/+CyU yS8 M
00~ O
01- $
10-"1 QzyU Al
11- %

SPI_AddressMode | Addressingmode .S8 * bc SPI X3 6 S EEPROM!a AEu °
00-0/ 8SaA

0l1-0/ 16SaA

10-4/ 24SaAE8-® S~ U 00- O1F

11- %

1:0

#0E — External memory command codes word

15:8 | SPI_WriteCode Write command code . I @ /& MLX90129 yUXYy *

Read command code . | I . /£ MLX90129 XYy *
7:0 | SPI_ReadCode
*am § X )
Burst mode enable S!5S GuU2 XY “la E Xp Se¥ " i“— G? Q T™A"
lij2 X " ¥-0Qz 22 A 00Q z~ G MLX90129) 51 SPI L! SSs as
1" (Qz !t § B2 -yUy GSPI Li ]c - 2a A! Qe+ GU# N Xy*
¥--W a E g OPL Foo(
3901090129 37155
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9.2 >
9.2.1 ?@A
s am GA * s a%A2c y Gg fp s

i© § 2 fM
C |zZVoe™ D%A EPGAL2 PGA2F
Vo6 89 > A E DACF

MLX90129

16S A/Dp
eltu
|zVeXI KL - |\
%o«  G” *Y2XY5 ?(
Voo WEXY 1aa (
+
+
9 G
\ 4
A 4 N 4
| g—
A 4
| S E—
| G— - Y
| \ 4 \
% ]
: $)
%% — —
() —
" |2 %+%
u S
‘ > —> >
*|
> | —
@ * % %
C DO '"%% %+ % ,
T %&-( * 1%% %+ %
@A
o T I e V0O%S! 210 cee 1, s am 82XY
<SS P
e 1 « tu D 0!« T fw Ggq g R€ we at’eT! (
3901090129 38/55
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0 Bn ¢BAAA

6P ]RP XY W ‘VaA #1A z ® 06a La u > 86 ° VDDA |,
§%o¢  1%0S <" : #19 IKI§/+_ WXY -oY 3&Z s { E& s MUX OUT1
2 MUX OUT2F °

RESISTANCE NETWORK (Reg #1A)

SENS_SUP1 (I) g ’ ¢ RV - 9—e VDDA
] }Programmable } }

o

} resistor 1
o l i
? INPUT MULTIPLEXOR (Reg #19)
Rf1 (DAC)  (ADC)
T
o ® MUX OUT1
VCM
c/o_T_n ® MUX OUT2
SENS_SUP2  ( e S oo

& N
} ' J
Rf2
Rv2
Programmable -_

resistor 2

b

rl=

—o
1

SENST O | \ fl\— - 49/0_[
SENS2 f|\—f\ T n o o—
SENS3 T o
SENS4 | e o
TEMPSENS1 o [
TEMPSENS2 — o o—
-GAA 5A (Input multiplexer)
i z& 'OP ¢e S & Ge_WS3 Qz¥%A ! s am "VageXY Ez F_WS
SENS1 SENS2 SENS32 SENS4G-eltu )
2 1EPGAIG
i 8& s{! Q } VOOYA Ve ™MD 10 VR G" 7z 8§ (04KL ‘qVa Y 6 R 10! = U

<

PGA1_Out= Gainl *. PGA1_In

f© M
PGA1_Out §V06¥:A 11 KL “«<
Gainl §VOO¥%A 1™ D

D/AEE /DACE
& T Ix 2 PGA1! 89 v Ga PGAl %A "q [ Valhge Ix> ° G"
ADCe jy ©Y :

3901090129 39/55
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2 2/EPGAT

i %A Ovos ¢ DG ! '« PGA12 DAC! s a%A (
. PGA2_Out = Gain2 *[. PGA1_Out—. DAC_Out ]

f©o M

. PGA1_Out §Vo6%A 11 KL “«<

. PGA2_Out §Vo6%A 21 KL “«<

.DAC_Out§ D/Ap ! KL “ (

Gain2 §VOO6¥%A 21 ¢D

AID EE  (ADC)

i z2& *p  VOo%A 2178 C
(0 EEIF
S Vit : IXY * 1,27V ICE- 6 ..
bcA  Analog( Configuration Space(kl #14 +€ 006 Vageés O\ N(C i 3« JV
a -2 | " TJv o U™ RFID./ SPI! - Core interrupt/status
U/ . G 8 i IRQ <, ©aaa £ “V '8 y2/! ki ShE
4
3901090129 40 /55
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0 »op
L& ol | fM
«hD GUUE A/Dp
" G 0 GA ADC! Y ¥ I'b E6 z ADCID. QF (
* > M6 : a°® Gt °JV (
Ll CS G2-kI" IRQ<, ©alit
" A/Dp [ G kI gRr" at Y12Y1Ala A~ 1 z + q"
EEPROM kI T ¢ 2ce! GO! . 2 EEPROM f LS at :
2¢ kIBC EEPROMe« Z M
- Q a yGu/ Read Internal Device #07G Read Internal Device #08
a " Qe I Read Internal Device #xx
2¢ Ikl ) iBC EEPROM+« Z M
- Q ul yGu/ Read Internal Device #06°
a/ " Q O | Read Internal Device
EEPROM REGISTER FILE
#12 SENSOR POWER CONFIG. »| SENSOR POWER CONFIG. #12
#13 (reserved) P! (reserved) #13
#14 SENSOR TRIMMING »{ SENSOR TRIMMING #14
#15 | SENSOR 0 CONTROL ) (| SENSOR 0 CONTROL #15
#16 SENSOR 0 LOW THRESHOLD SENSOR 0 LOW THRESHOLD #16
#17 | SENSOR 0 HIGH THRESHOLD SENSOR 0 HIGH THRESHOLD #17
#18 | SENSOR 0 CONDITIONER CONFIG. s —> < SENSOR 0 CONDITIONER CONFIG. #18
#19 | SENSOR 0 CONNECTION CONFIG. SENSOR 0 CONNECTION CONFIG. #19
#1A | SENSOR 0 RESISTANCE NETWORK ) SENSOR 0 RESISTANCE NETWORK #1A
#1B | SENSOR 1 CONTROL ) ~
#1C SENSOR 1 LOW THRESHOLD
#1D | SENSOR 1 HIGH THRESHOLD —oO0
#1E SENSOR 1 CONDITIONER CONFIG. r——© /c
#1F | SENSOR 1 CONNECTION CONFIG.
#20 SENSOR 1 RESISTANCE NETWORK D T
#21 | SENSOR 2 CONTROL ) Selection of the Sensor is made by using
#22 | SENSOR 2 LOW THRESHOLD the following commands:
Read internal device #06: SENSOR 0
#23 | SENSOR2HIGH THRESHOLD o Read internal device #07: SENSOR 1
#24 SENSOR 2 CONDITIONER CONFIG. Read internal device #08: SENSOR 2
H2S or it is automatically updated by the DMA
#26 | SENSOR 2 RESISTANCE NETWORK | ) in the automatic logging mode
3901090129 41 /55
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922 B 1 1CB5
I = I, X I X eY>m “okl§ N /+2 1 :
(O Bn kS »a E EEPROM?2 GY12G WK F
, ki OP 6 q Ou/ & “a t ¢
[ cd | <b 0=., (©4q) 1=", (C )

#12 — Sensors power configuration word

0 Sensor_Pgal_En «C PGALlS

1 Sensor_Pga2_En C PGA2S

2 Sensor_Dac_En «C DACS

3 Sensor_Adc_En «C ADCS

4 Sensor_Reg_En *C ,%0¢ S

5 Sensor_DacBuf_En «C DACIBPS

6 Sensor_Bias_En «C ¥1°S

7 Sensor_Temp_En *Ctu S

8 Sensor_Sfd_En C .S

9 Sensor_Ats_Pwr_En C. T oy, S

10 (not used, must be 0)

11 Sensor_Ats_En C T S

12 Sensor_BatMon_En *C Z9: S

13 ExtSupplyMode 0 %o¢ “_, XYs5 ?

1: %< 2?27 * watchful 8 (VT )
(not used, must-be0)

3901090129 42 /55
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(0 IAVkS»a E EEPROM 2 GY132Y14G Ky F
i EEPROM 8h >m _WS IVobaa ‘aa Rvi2 Rv2 O« I° g [ Va/
holXy 2 . Lw ~ A
| cd | <b
#13 - Reserved
150 [ 3 | B~ U 0x0000
#14 — Programmable resistance trimming and fault-detector configuration word (Common for all sensors)
5.0 Sensor_Res_Trim >mVoo Rvl Rv2:
Bits[5-0]=0: 43 °s 0.5kW
Bit[0]=1 ® "4 - 0.5kW
Bit[1]J=1 ® "33 - 2kwW
Bit[2]=1 ® "aa - Akw
Bit[3]=1 ® "aa - 8kW
Bit[4]=1 ® "ad 16kwW
Bit[5]=1 ® "aa 32kW
9:6 Melexiswe M)" o o o°
15:10 Sensor_Fault_Cfg . Mge. S
v U ~Ws$ 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 *

v U WE 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

3901090129 43 /55
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9.2.3 45
a ki ! els { ki§ j z ® 'S (
0 op »a (EEPROM 2 ,a& A #15. EEPROM, a A #1B, #21)
cd ( 1)
#15- 5
15:14 | ADC_Mode ADC
oOOM u® G, Su V*
0lG10M©} &
11IM u* G, Su-®
13:12 | Sensor0_InitTime Sensor initialization time
00: 150 s (=Y n5«hDy )
01: 2ms
10: 16ms
11: 128ms
11 Sensor0_Irq_En Fault interrupt enabled . 6 P 1< , ©4 aa
Interrupt conditions control
10 Sensor0_Irg_Above ==  Qz ef ®*® 't °'G< , QzOaaa
9 Sensor0_Irg_Betwn -- . Qz ef '@t °. G<, Qz©aaa
8 Sensor0_Irg_Below -~ Qz ef ** t ° G< , QzOaaa
7 ADC LowPower Low power mode .+/  ADC* +&'
% Data logging control
6 ADC_DatalLogAbove | -(ef =~ ®t® t °y G*6 @ !
5 ADC DataLogBetwn |-(ef "®* t °. vy G"“6 : !
4 ADC_DatalogBelow [<(ef *t* t °y G“6 : !
3:2 $ (00)
1:0 ADC_Proc_Ctrl Samples processing control
So*” ADCT' °16 o
00-| zf 1
01- m2zf1
10- o 8zf 1
11- o 32z°f 1

#1B - Sensor1 5

15'0 o o
#21 - Sensor2 5
150 [« B
0 ] (EEPROM 2 »(@ A#16 2 #17. EEPROM #1C, #1D 2 #22, #23)
Bits | Name ‘ Description
#16-Sensor0* t °
15:0 | SensorO_ThresLow o*t °
#17 - SensorO®t °
15:0 | SensorO_ThresHigh o®t °
3901090129 44 ] 55
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#1C —Sensor1* t °
15:0 | Sensorl_ThresLow 1*t°
#1D —Sensor1 ®t °
15:0 | Sensorl_ThresHigh 1®t °
#22 —Sensor2* t °
15:0 | Sensor2_ThresLow 2*t °
#23 —Sensor2®t °
15:0 | Sensor2_ThresHigh 2®t °
¥ *a»a /EEEPROM 2 Ga AY 18 EEPROMa A Y 1E2 Y 24T
" MLX90129Va * > 2z ) IXI 2 1zeY oz sagGva ) !~'m
Ge/ )» I™ D28&i¢ E89 F | z¢ Vah x@ VOOYAleY 89 R¢é ADC
a¢ “jzg I™p y
| cd | <b
#18 - Sensor 0:s am ki
7:0 Sensor0_DacCode 74a DACo (89 - 9s ):
00000000; 0
01111111:Vref/2
10000000: 0
111111112; -Vref/2
11:8 Sensor0_PgalGain 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 of 1z 1ie
#1E - Sensor 1: s 8m ki
15:0
#24 - Sensor 2: s am ki
15:0
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0 [wa E EEPROM 2 Ga AY 19° EEPROMa AY 1F2 Y 25F
m 8! Qz¥%A E PGALF Vi )e I~ WS&eY (XY “VKI , EEPROM ©!
ol z W~ M
| cd | <b
#19 - Sensor 0: _WKI
9:0 Sensor0_MuxCfg .. f1'Uce S
(W... f/'UsQz%A PGA1)
Bit[0] =0 ® Mux outl=SENS1 (i 5)
Bit[1] = 1 ® Mux outl= SENS3
Bit[2] (O/ =0)
Bit[3] = 1 ® Muxoutl= VCM (=VDD/2)
Bit[4] = 1 ® Mux outl=tu. Q"
Bit[5] = 0 ® Mux out2= SENS2 (i 5)
Bit[6] = 1 ® Mux-out2= SENS4
Bit[7] = 1 ® Mux out2="SENSSUP2
Bit[8] =1 ® Mux-out2=VCM
Bit[9] = 1 ® Muxout2=tu O
15:10 $ , Do 00000
#1F - Sensor 1. _WkI
9:0 | Sensorl_MuxCfg o
#25 - Sensor 2. _WKI
9:0 | Sensor2_MuxCfg o
0 NOBA*a»a E EEPROM 2 Ga AY 1A EEPROMa AY 202 VY 26F
3z 2a s SensorOG Sensorl 2 Sensor2GVa WSQ © aa Ga 8A iu+ G-5If =
& .
| cd | <b
#1A - Sensor 0 4a
15 Sensor0_Temp- En Bit[15]=1 -> ¢/
14:0 | Sensor0_Res_Cfg :
Bit[0] (O/ =0)
Bit[1]=1 ® SENSSUP2 = VDDA
Bit[2]=1 ® SENS3 = VDDA
Bit[3] (O/ =0)
Bit[4]=1 ® SENSSUP2 =VSS
Bit[5]=1 ® SENS4 =VSS
Bit[6]=1 ® VCM =VDD/2 (enabled)
Bit[7]=1 ® _WV06 1{ vDD
Bit[8]=1 ® _WV06 2{ VSS
Bit[9] (O/ =0)
Bit[10]=1 ® _WV06 1{ SENSSUP2
Bit[11]=1 ® _WV06 1{ SENS3
Bit[12] (O&/ =0)
Bit[13]=1® _WV06 2{ SENSSUP2
Bit[14]=1 ® _WV006 2{ SENS4

#20 - Sensor 1 44

150 [«
#26 - Sensor 2 44
15:0 o o
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9.3
,=> | L  MLX90129!a M
C&' E" Z- )" Z F(
&' El | GO+ G watchful -U0€&' F(
L& I'b I (
uu => E yee G % 6y F(
9.31 < %
IB=

E Z GE RFIDOx ~ ( _WZ%
| MLX90129+ RFID Ox [ ©' i z& °

SLEEP MODE
(Ultra low power)

watchful =
i §" « h§” 1&' o] § G 1

YL [eC G MLX90129 Vaw & -RFID -

< DMA request SPI (§S=0)
SPI! RFID.command WakeUp Timer
SPI command RFID field
*0= - N
. Y
c SPIG RFID ! - DMA! UG ) Rl o
MLX90129 Uii€g: G2/, e | A STANDBY MODE
& + ¢ N |) §"* + § G s Initial state at power-on < RFID field (oot o),
8 AE ) SPI (SS=0)
Controlled by:

A Digital P
00= Management
" & GRS G, MLX90129 u RUN‘I'\/IODE
+- i b _DA GI"& "RA2 e

e Ui ] & ‘g Gqv a” E a « Sensor access
! DA “Q ~ -Ely ( . /

L ) a Bao’'il& ‘q ? 1XYea ©' MQz RFID! Ox-m* SPI Slave Select
< 6" 6 Sy *B((
MLX90129 Va ¢ SPI- RFID U i 1&' E )’/U "%o0 6y kI F- C)'/U "%o 6y
U Wé - $%06 . G+ VsU i )& (
Ox:
"6+&' G? "% 6yE,2 - Q™ Villy ¥ - Qz IRQE ©a UF& &L
MLX90129 vVa” , D A E&i 1& M
_ RFID Ox
_m* SPI Slave Select! < E” 6 Sly . F
c i Sy G DMA +€ e}

"6+2  G'& GMVa ¢ VREGO 4AXY5 21, :
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M
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* *a RCUU EVas "% 6y F

MLX90129

* ¥ S¢« U0 E V/,QzeT! "% 6y F
Qz 5MHz! RCUU s yaeUU
|2V coy  EE-Latches bank mBa | (RCUU ©~ Sc¢ UO s ® ¢ G( Uz2¢els S
< U0 1 RCUU GR_ W 32.768kHzUY” XIN2 XOUT?¥
9.3.3 FGH
MLX90129 «  ,=> G OP "56 V A +EL! $%5 2y VAYP/£EqVa V]|
Ox v “3QzwW” VFIELD !XY 6 G-bcQz °x V7" U€ )
COIL1
Field VFIELD
—» Regulator
cors RFID front-end —_
Cmd1 -
VBAT
—p} T
N
o Cmd2l
= Regulator VREG
Regulator MF::ZSLF
SENSOR INTERFACE OSCILLATORS DIGITAL
,=>&'8bc EEPROM2 & (EE -Latches@kl O5S Cmdl2 Cmd2d0 °
Ax. ) G Uo g VFIELDH VBAT! 80 E CmdiF G Va/ VFIELD h” MLX90129
A+ | /| GVa 2 0 VFIELDH VBAT! 60 E CmdlF "
.37 1 C8 G- " watchful§ ECmd206 g F G| £}/ + Vabc VREG 1" ,8X
Y5 ?°
i©0 ! 2 Sds M(

Cmd1M Disconnect_Vfield_Vbat = EElatcha A (#03 15S
Cmd2M ExtSupply_En = EEPROM & A (#12 13S
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9.4.1 #IJK
Device Security Register " EEPROM®©'q ..t RFID At ) lij 2Eq OPYL-
04i | RFID X GbeqlL SPI! )
Device security map configuration register (EEPROM 2 Ga A#05, 1Iy)
| cd | ( 1)
#05 - Device security map
15:14 | - $ (g Rs 00)
13 Rfid_PageORead RFID
12 Rfid_PageOWrite RFID *
11 Rfid_EEpViaDma RFID DMA EEPROM
10 Rfid_Adc_Access RFID < ADC!#
9 Rfid_Int Read | ® P RFIDAsY " * . hi o 2 E
8 Rfid_Int_Write | 6 P-RFIDAeY. " 1y~ 2 E *
7 Rfid_EEI_Read 6P RFIDA EE-Latches! i 2 E
6 Rfid_EEI_Write© | 6 P RFIDA EE-Latches! y 2 E*
5 Rfid_Reg Read REID. ' $
4 Rfid_Reg_Write REID.  $ *
g Rfid_Lock_Dis U RFID Core-lock  %&
. $(@ s 0
: Rid DS 0 RFIDba Y
PL SPI /EU-C SPI- 2 .
@ M UOP yU G((*yi [20P G readaccessSU. 0°
9.4.2 EEPROM LM JK
Al EEPROM § ¢ +0", * 1 C EEPROM 32488 <4 } ®Vee ° Ul CXY5
?— bc SPIijG OP I S1 Gg ‘b OxFFFF !0 U° ' Ubc RFIDij GIi b}
ISO15693de ¥ ! - b§ °
Y 4 } ®ISH
ijou UAOU yp 00U 9A
LO 00 SPI, DMA SPI, DMA UID <4 ki
L1 01 SPI, DMA SPI, RFID, DMA
L2 10 SPI, RFID, DMA SPI, RFID, DMA at« h ki $% $ -
2. éS!l-
L3 11 $ $
3901090129 49 /55
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MLX90129

EEPROM! ¢4 ij } ®
/- L s= Ga| S Safij } ®ELOS LIFG ™ EEPROM! ‘Security Map Register - ¥
" el I EuG =~ [« EEPROMY 06! € %@
EEPROM security map
KL JK (g L ) |00 »a
0 0x00 - 0x08 LO 9 Q : Melexis a 57 -
1 0x09 - 0x26 V0o 30 O . % 0l
2 0x27 - Ox3F Voo 25 o <:/-BS ,$ - d T
3 0x40 - OX5F Voo 32 + 1/-BS
4 0x60 - OX7F Voo 32 ~/-BS
5 0x80 - Ox9F Voo 32 p. i /-BS
6 OxAOQ - OxBF Voo 32 - : ]-BS
7 0xCO - OXFF Voo 64 Q  :/-BS

EEPROM security map register

(EEPROM, a A #04)

Bits (security level) Description

[15:14] EEPROM p ! 2 Ebu
[13:12] EEPROM ! 2 Ebu
[11:10] EEPROM ! 2 Ebu
{3;2% EEPROM /! 2 Ebu
[5:4] EEPROM< 6 ! .2 Eéu
[3:2] EEPROM O! 2 E6u
[1:0] EEPROM Q ! 2 Eéu

$ (g Rs0x00)
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10 ,-./
1.RFID ()
" MLX90129 V. s 13.56 MHz!
“o[IVOO 6 LC }o
pe £/2m B". XYRt GV/
Y 9:tu :
2.RFID -() «*
MLX90129 =z GVa_W
|z KL i kI GVabc
RFID 0z e )
3. °%2
" MLX90129 Va™'#U,&' .S
$% ° Va"ey EEPROM -X
Ya€ SPI EEPROM ©'U BC$%&'
G MLX91029 i” 1 Sly - 2% G
p Uu "Qé! “ ©\
z6 Va 1 QzXY SPI | EM>L
F- RFID! G- f NO-O 1 °
“ EEPROM Vabc RFID 1
3901090129

MLX90129

13.56MHZ

VFIELD

REMRET

MLX90129 co £
2
2
2 MLX90121
5
(0
colL2 =
Sensor 1 B
SENSSUP1 VFIELD
MLX90129 cou! £
H
SENSSUP2 g
2 MLX90121
S
©
colL2 s
Sensor 1 e
SENSSUP1 VAR _L .
SENS2 -
VREG:
MLX90129
SENSSUP2 Ss OPTIONAL
SENS3 SCK Serial SPI
MISO EEPROM
SENS4 Mos!
COIL1 colL2
RFID antenna
51/55
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4. aop ta9A
(
a z >L Y P/ 9 M>LV=> MLX90129 ! X “-bc RFID ¥ -
q [ vaL TH7122! RF& ¥ 2XYI e A- f Uaa
Sensor 1
ﬂﬂtr"lT
T
VDD ROl FSKsSW
o RF transceiver
Optional
o [ |
SDEN
MICRO TH7122
CONTROLLER
RFID antenna Optional LCD
Flash memory
Zigbee
5.83 9A
~ ¢ T f cd GValp Iy i ©
13 AT VSS W ’ Ue P 21 EGI ()| <« Event_Detector_En
Tt 2 $% GQzoaa EE\Vce F2 ¥ N
- SXY> L - \(“ p - X GV—W 4 - - o—o gi:iivdeedt)ector
E r» Z F~ 7 Gag5l IRQO© External
aa EgsL P
VSS
~ N Voltage reference
6. NO BAW () T® W pressae +
temperature sensor SensSup1
_o_\o_¢ l Vref > ADC
< Sens1
P XY 2¢Y I W~
FEUIE) _p!MN \(( Sens2 uL PGA1
Sens3 J
TN
= =
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11 012./
[ ) YaWE %+ Melexis< %G, <yi 3 lde; (
c I: - ~AG¢ nhf tal ©S8! Y“%WAA GV ¥“%WZAEa HA u U hLt 2ASK

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/JJEDEC 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 ountD evices) and THD’s (T_hrough H_ole Devices)

EIA/JEDEC JESD22-B102 and EN60749-21
Solderability

Bl defit ¥E | YLUWAA EO0 +A°tu Gtu AuGtu LAEF X Lt 21 V: —GR b3
enf o bers

" z A%GC ,| GR EE ¢ hf oxt2.. E. ' EWOu"’
Melexisa £ C. | 8C ~ 9l 47K~ De3 o 0T P RoOHS(RoHS = European directive on
the Restriction Of the use of certain Hazardous Substances); < %:; G ij KN{ - o W

M http://www.melexis.com/quality.aspx”

12 3456

O%YN< %AV Y (ESD)¢,

" 0%Y< %y ..QS " 00 WWawn!L Q- "
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REF

MLX90129

:*:1_ & _,{,_ =y L
! - ~ef £ e
| o
This table in mm
N A Al A2 D E H |L b c e | a
& i = 0.05 0.E5 2,90 4.30 640 050 (019 | 003 (065 |O°
X 110 0.15 0.95 310 4.50 BSC 075 030 | 020 | BSC |g°
14 min - .05 0.B5 4.90 4.3 6,40 050 [ O19 | 009 (065 |O°
X 110 Q.15 0.95 510 4.50 BSC 075 030 | 020 | BEC | §°
16 min = 0.05 0.B5 4,00 4.30 6.40 050 (019 |00 (065 |O°
T [.10 0.15 0.95 510 4.50 BEC 075 030 | 020 | BSC |&°
S min_ | - 0.05 0.85 640 | 430 | 640 | 050 | 010 | 008 | 065 |[O°
X [10 015 0.95 6,60 4.50 BSC 075 030 (020 | BRC [ 8°
5 min | - 0.03 0.3 770 | 430 | 640 | 050 | 019 | 009 | 065 |O°
Ex 110 Q.15 0.95 7.90 4.50 BSC 075 030 | 020 | BEC | §°
o min | - 0.05 0.85 060 |4.30 | 640 | 050 | 0190 | 008 | 085 |O°
T [.10 0.15 0.95 0. 80 4.50 BEC 075 030 | 020 | BSC | &°
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