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20 Ohm BE #AX  ——200"mEE =8 ——200hm BE =%
7 IFEANB7T A ShRER—®ER, RE200pF VCCEAR:E (HEELZ%) WERIERER
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B7. HE=G (FEATEESR)

@ ST25R Antenna Matching Tool (release V3.1.0.0) — =
File Help
Config | 3916-differential ~
Antenna parameters pF
Antenna inductance [nHl ! | | pF
DC resistance [mOhm] RFI1 |:> | |
Parallel resistance [Ohm] | |
Self resonance [Hz] RFO1 E | | Antenna Q
Damping resistor (@) Serial () Parallel 270 nH
Matching inputs —— —_
Preset e
ENC Inductor InH] ol
DC Resistance [mChm]
ENC fiter [kHz] f— f—
Target matching 2 [Chm] | |
1
TargetQ facter R o S o | |
e
RFI2 > | |
| | 10| PF
Il}_{ }_[
PF
Calculate matching values
Hote
Activate 3916-differensial
Computation OK
Save & Simulate Circuit Start Ques

3
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Matching inputs

Preset ~

EMC Inductor

ik}
tmOhm)
I
fone
factor

DC Resistance
EMC fitter
Target matching 2

Target Q

Calculate matching values

Note

p— —_— ——«cs
AAT
500 mo |l
Rz [ o 5
S58pF | |
— [
RFI2
| | 10| pF
'I}—{ }_[
AATE |: AAT_B pF

IC-ON 100 trim to 67pF
IC-0M200 trim to 135pF

B TS SCHAAT AN5322
8. =/NVCCHIEL
# 5T23R Antenna Matching Tool (release V3.1.0.0) — *
File Help
Config ﬁmﬁ-ﬂifferentiai—aat L AAT_A
AAT_A — .
Artenna parameters p
e o —
ntenna inductance | | pF
DC resistance [mQhm] RFI1 |:> | |
Parallel resistance [Ohm] 58pF | |
=
Self resonance [Hz] RFO1 Ei | | Antenna Q
Damping resistor (@) Serial () Parallel 270 nH
J— j——

Computation OF

Save & Simulate Circuit Start Ques

Activate 2516-differential-aat

ZIEEMEFE—ARBNTETRE, RIRFEREAE1.5V DACITHIBE TREMNFE
(135, 67.5834 pF) .

£/4 87, EBIEFESTPTIC-ON2001EAHEKER (FEKXKAH135pF) , HRMTCp1 (62
pF) DASCIR183 pFHYSFHEAE R . C4FIC8E#IA 2220 pF MLCCE A S,

AR LEEMCEULIMEMIERT, MEEMCERE, AJLUSENRKESERIESERN

X1

F A 65 HRfl, AILLEITIFEMCH M 270 nHE 4210 nHEI 75 4% B #RILEC PR
HE|VCCIFIEERAIH L.
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E9. BUACACEE RS (Bu# TAATIEIESEE)

# ST25R Antenna Matching Tool (release V3.1.0.0)

File Help

Config | 3916-differential-aat

Antenna parameters

o)

Antenna inductance

=

in| S

Calculate matching values
Hote

DC resistance [mQhm]
Parallel resistance [onm] ar |||

]
Self resonance [Hz] RFOL e | | L Antenna Q
Damping resister (@) Serial () Parallel 210 nH AAT
Matching inputs —— —_ |/«

AT B
ENC Inductor [nH] I 1} [AATP-
DC Resistance [mOhm] AAT A
EMC fiter [kHz] f— —_—— ——c

200

Target matching Z [Ohm] | |

|
Targeta 17| factor R[> o | L

A :STPTIC-ON200 trim to 135pF
STPTIC-ON200 trim to 135pF

Activate 39l6-differential-aat
Computation OF
Computation OF

Save & Simulate Circuit Start Ques

HE A BB AEREIT135 pF, EHFIF200 pF VCCiFiEsE

HIR{ER2 pF, ATLAZHER.
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200 pF3EXVCCHIISEE GHEEVCCHRIEHImES SR E ROV / 3V, MUKBRABNEE) .

E10. AATRIRE = HI

GND
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12
. 1
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——g;gs | 7T | VCC HEX
AAT FH B
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] : = 8
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J:O

E11. R XFIERE

E50618 Netwark Ana

1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize

P 511 smith (R+3X) ale 1.000 v [F1]

>1 13.560000 MHz Print
rin

Printer Setup...

Invert Image
OoN

a Dump
Screen Imagy

Misc Setup |

Backlight

oM
—

S-Param Port Cimpfilt

DC
ey

Overload [
Recovery

— e
Firmware
Revision

Service Menu |

Help
e ———

Return

|1 Start 5 MHz IFBW 30 kHz stop 20 MHz [ERIEE)! |
T1MQ20dBIR 1M Q20 dB| DC L top | |

AN5322 Rev 1 [English Rev 2] 15/28




VCCiRigtE AN5322

E12. RRFEES

50612 Network Analyza
1 Active Ch/Trace 2 Res, 3Stimulus 4 Mkr/Analysis 5 Instr State Resize

Print

Printer Setup...

Invert Image
ON

Dump
Screen Image...

Misc Setup |

Backlight
OoN
P ——
S-Param Port cbuptill
DC
Overload
Recovery
— e
Firmware
Revision

Service Menu |

Help
e

|1 Start 5 MHz TFBW 30 kHz Stop 20 MHz [0
T1MQ20dB/R 1M Q20 dB| DC LF OFF| Meas | Stop| ExiRer| 2019-03-15 20:26

FHKVCCHMHARKVCCH DR KZE. RBEVCCHTILIRAMER, ATUARIMEIRFEFER .
?#E%vccaiﬁié%i%#ﬁ, ER LA RIAZENFCRLMIEIRME, NMmiMESHEYIKSIREAL
1,

T BRI iR RIS A = ORISR AN AR, BRI E AN SBIEVCCITHI B E K IR TEE
1.5-3V., FMIMLCCE RS (C4, C8) ATIREIMEMBIBE A FMARREEE, N
FEAR = RIS

13704 14+ RIEE 5 K@ VCCHBE.

3
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g L
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I I
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270n -
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paTES 2| |2 |4 VOCHRS! |0
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120p
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CZEGNV
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RET1
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RFO1 YL GND : — ANTI
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N
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AN5322 VCCiiEsEH
XLFBEZHMS:
o BIAMEREERESZAWIEECE, BEIVCCEHNRZRBERS.
o EAREANVCCHEHMFEEIETEMAR, BRL TIAEEE.
o (FRANVCCHEHAMEFEREEREEARMNBLETCE, RE&ELNXRBEEFSHERN
VCCEHFIMLCCHERE E.
BEEE AT EAH KB SR EIRIER, CuinfICyBLE2ERK 29,
2. BIEEXTEE
FIEE Cmaxyx (PF) | Cpin (PF) Delta (pF)
mAvVCC, TMmMLC (& 9) 100 375 62.5
=AVCC (& 13) C4 = C8 =220 pF 71.0 44.6 26.4
PIANVCC (A 14) C6 = 220 pF 68.8 32.0 36.8
60 Vpp REHI B E RN 7 3Fw.
R3.BENH
ﬁﬂ@ chin (Vpp) chax (Vpp)
MAvVCC, THMmMLC (& 9) 30 30
=4WVCC (/& 13) C4 = C8 =220 pF 35.7 21.3
mAvVCC (& 14) C6 =220 pF 25.5 20.6
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7 M E ITEcFH

ATNERMEREFEB, FEXHENL,

St HREFFECIEE, 1BHIRE F730x28 18 & #HOX0F, Atr_am i@ 471", LUEEFEENNA
IHOERLIE (MSEHEE) -

EXARNRE, ATLUEVNASRFOS|IFHEL. MERAREHFEAOX26F0x27EH5 F1 E
KRR (ERAVCCEEE) .
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ANS5322

fEST25R3916 PC GUIFEFAAT

8

8.1

3

7EST25R3916 PC GUIF E HAAT

REIETTF

1SR RREAFEETTFRIET RN . EiZETFh, ATAFEHAIEST25R3916HIAAT A

FIAAT_BS|BIEVEH W RS BIIRIBFMAM, SEBRITEELIFEREZ.
REZMGUITER:

o SEHEMHAKERLE: AVFRFREMEEE, LUERER SRKSHKEEMAZFE

B#xo

o FIEXREZ: EEMAPEITETRENEE. BITEERINBERFR, HRENENRIE

FEGOAEER ERYiEST, TLUSEIMELSR.
o EHPFIERLZ: EENTRERELRHAERER
o MEXRZ: R HATEEMAAT_AFIAAT_BHITE N EH FEEIES .

o EEMEBRLZ: LIBAAT_AFAAT_BEHRBEM, AIABEIXHRIGFIAENRIAIEZNE .

E15. R&iE

1% ST25R3016 Discovery GUI
File View Settings Help

E O

Register Map  Readout Registers ST25PCHFC

===

Ly

{e.augmented

Startup | AntennaFeatures | Wakeup | DPO [ Poling | wFce | 150144433 | 150144438 | 15015693 | Eelica | CardEmulation | mFcTypel | nFCTypez | Debug | analog config |

Tune

Target Ampitude [mV] 200 |2 177

Target Phase [7] 90.00 B 12

serial & Parallel capacitance varial ble v

[] Expert mode

100 80

[ Tune Antenna ] [ T

[ Continuous Tune Antenna ] 20 so

Measure

[ Measure Antenna ] 1o, A

[ Continuous Measurment Antnna ]

160 . -2
180 j[ 0
1.83582 Vpp, 94.8667 ©

AAT_A (Serial Capacitance) 16 [ o4 i)
AAT_B (Parallel Capacitance) 62 |+ Ox3E D

Qutput 8 x
Tune antenna: AAT_A: 116, AKT_B: 62 (Measures 28 in 336ms) -
Amplitude: 183582 Vpp, Phase: 34,8667 , VDD: 4,774V, VDD_RF: 4,282V .. flampltude, phase) = 81 <

AN5322 Rev 1 [English Rev 2]
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#EST25R3916 PC GUIF B FAAT

ANS5322

o ZHOPO (a2 ThFHidt) ,

BIIAAT 1EZZNDPO BIEERF/E. A ATEELIEA ELIFE T

IFDPO &2, Eé?zr,fﬂ/;ﬁzﬁé,ﬁéi/vvwv.st.com_thM2517“ST25R3916 DISCOZZF ¥

HBFRE

MTERRAXLRE, AEXEERRXTHRENEFMFHESRIOMMES . FESHMEER

BT — MM R BORITA R, ZEEE
.

EFEFAARNE, ATLUEEEMIRE (B0AF 16) .

ETEBRENMEES: EBR, KR BRE

e  “Start from middle (M\FE)FFEE) "LLEEMAAT A, AAT BSEERIHIE (MAEY

BTEYAAT _A. AAT Bf&E) FFiA.

e “Dynamic Steps (FIFEK) "EXMRAEREEFH S, BEEERBRIZMER

NS,

‘ [ $K) "EXEFERANSK; MREDELK @ELK) ", W
. Step width (&£ = n T T , NE
XHIZiEHE
= A
ERET R RACE 2 AR
EES AR Z =
5] SESEE
E16. REFIE - Al RS
1 ST25R3916 Discovery GUI =] -=- |3
File View Seitings Help
- X
¥ O [® | = IS77
Register Map  ReadoutRegisters | Reader app | ST25PC-NFC
Qaugmented
Startup | Antenna Features | Wakeup | DPO | Poling | wFcrP | 150 144433 | 150144438 | 15015693 | Felica | CardEmuation | wFcType: | WFCType2 | Debug | Analog Config |
Antenna tunning weighting function:
flamplitude, phase) = (amplitudeWeight * lampittude - ampltudeTarget]) + (phaseliieight * Iphase - phaseTarget]) )
Tune
V] Target Amplitude [mv] FEE Y4 Weight 2
[¥] Target Phase [7] 5000 |4 128 Weight 1
[Serial & Parallel capacitance varial ble -
Expert mode
B 100 80
[¥] start from middle [¥] Dynamic Steps Stepwidth 32 |5 1
AAT_A | serial minjmax 0 4 25 5 110\ > fD
AAT_B J parallell minjmax 0 %+ 255 & X
[ Tune Antenna ] 120 e
\ "
[ Contnuous Tune Antenna ] > 1
Measre
160 20
[ Measure Antenna ]
[ Continuous Measurment Antenna ]
Sweep
w = 180 0
Step width w B 1.84884 Vpp, 92.5765 ©
Sweep Antenna Parameters
AAT_A (Serial Capacitance) 159 [2] oxeF [+
AAT_B (Paralel Capacitance) 63 [2] o i}
output a x
Tune antenna: AAT_A: 159, AT B: 63 (Measures 32in 387ms) &
Amplitude: 1.84884 Vpp, Phase: 32.5765 %, VDD: 4,797 U, VDD_RF: 4282V .. flamplitude, phase) = 75 o

PR IX LY
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fEST25R3916 PC GUIFEFAAT

8.2

3

RUELE

FEMERIA S SAAT_AFIAAT B7E#i4(POLL_COMMON)FI# T R#EH (LISTEN_ON) At
WG BANENERSE, WA 1754 18 (H1E8E0x26F1 0x27) A RIFR.

E17. %16 (POLL COMMON)

B STISRI916 Discovery GUI
File Yiew Settings  Help

'} Cx
O

Mode
CHIP_NIT

Mexde 1D (Hex) 0000

Mode

12 POLL_A_ANTICOL

13 BOUL_B_COMMON_TX

14 POLL_B_COMMON_RX

15 POUL_B_106,FX

16 PouLB_212 Rx

17 POUL 8434 FX

18 BOUL_B_848_RX

19 POLL_F_COMMON_RX

20 POLL_YV_COMMON_TX

21 POLL_Y_COMMON_RX

22 POLL_APZP_COMMON_RX
23 POUL_APZP_106,TX

4 Pow_PP_212 TX

25 POLL_APZP_424.TX
|26Ps-.m_m

27 LISTEN_AP29_COMMON_TX
28 LISTEN_AP2P_COMMON_RX
) LSTIN 42 _106_T

30 LISTEN_4229_213 7

31 LISTEN_2839_424 T

add
Remonee

Output

Regster Mo Readout Repsters | Rnader agn | STZPCHFC

o | anoee Festuwes | fokewo | 00 | polng | brci | 150 1+ [ 50 144 | 15012693 [ Feice | CouEmiswon | WCTwed

Actions
- | [ Auead from board
Functions

Fuane tion i M v
| < ¢

2 User Defined 0027 L «

3 User Dafnad 000k E 00

4 Fest 3nd Thied §t304 2000 SaEtNg (r6c1) (i Azlows; vk 200 ke
5 AM demodulator type select (amd_sel) e

|Fex chanel irx_che)

Alp Actions

¥ Down Write: to board.

Mode data loaded from fle C:fwori/STISR 3916 _dsco/decs_pualGUTDisoovery 16/ansles_confg/STISRI916_MB 14144 _vi.5ml

Fueed0 26 Moo Viloe00
R:0x027 M:off Vilxed
Re00B M:On38 V00
= |RenDO0B M:oOf V1

= |Rthelbc Mabd Vilnd O

s

Lys

e

WCTed | Debug | dralog Confy

Load from fle

RAW String Commen t
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struct st25r3916AatTuneParams{
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==
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uint8_taat_a_min;
uint8 taat a_max;
uint8_t aat_a_start;
uint8_t aat_a_stepWidth;
uint8 taat b _min;
uint8_t aat_b_max;
uint8_t aat_b_start;
uint8 taat b stepWidth;

uint8_t phaTarget;

uint8_t phaWeight;
uint8_t ampTarget;
uint8_t ampWeight;

bool doDynamicSteps;
uint8_t measureLimit;
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