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7 @ Cry & Crp 1E. FILBEIEICHBESIZL TSN, Chbldst 3 THETEET
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EVEE Er4 L] B=
RE7FOSER. EIRENT- VDD E—FTZEIELET , GND InFEDEIZa>T
8 VDDA Supply 2 Cya (R 6 BHR) ML TS, 5V E—RTIXEK 8 D VDDA %, 3.3V E—
RTIE3kK 7 D VDDA, S HBL TLIZELN,
9 GND Supply HBITIUR
10 VDD Supply SEREIRA J1, 2T Y Cupp (R 6 SER) % GND I FEDMICHEHGEL TZEWL
11 COSN Analog Output | /\wI7ftEF7FO N k2 S8R
Analog Output, | /NI 7HEFFATH A, TAY SV E—FFHDOTIORIIL 12C T—2AH A &
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13 SINN Analog Output | /\wI7RIET7FATH N, &k 2 S8
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. TFORINTATSLELUVEE 12C 1471 —XAADZAvI AN
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Input/Output ( 2 .
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ELES ¥4 T7raJgER 77—':'17; : L TOnyssvyg | &S Model | Mode2 | Mode3
14 SIN_SCL SIN SIN SCL SIN SIN Hi-Z Hi-Z
13 SINN SINN REF Not used SINN Hi-Z SINN Hi-Z
12 COS_SDA COoS COoS SDA COoS COS Hi-Z Hi-Z
11 COSN COSN REF Not used COSN Hi-Z COSN Hi-Z
[a] % 2 CEALEE:
SIN: HBAOFvRILH D, IN(T7REX=VDD/2
SIN: REBYAFrRILH A, N7 RAEEX=VDD/2
COS: YA FYRILH A N T REE=VDD/2
COSN:  RERaAY A FyRILHA. /NAF7REE=VDD/2
REF: DC HA/NATFTREE. VDD/2
SCL: 12C JOY 33 AV TILOOYO AR
SDA: 12C 7RISRV TILRART—21/0 R—k
Hi-Z: HAFNAAVE—F VR BB AENEOT LTy TBAEL T TSV EBRTRENET,
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SCL: 12C ®E—FRAIUTILIBYIAA
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= ASIL-C OV T445L—23 -F—K (FI4/L0) TlE. 2 DOBIEEURIDERKIZLD . ZEIMIILOEENEETES
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e @ W —FTOERK
e)
l RX4 9) COS_SDA YR EDT=6 Cowi = Cowz = Cous = Cowa ELTK
o =&y
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GND
[] VDDA
3 AETX AVTUHEOBEBRE—FIERTO LC iR E K

FIRBRBIE. ML L. AT oY Cra. Cro DIEIZKY LT OERIITREVET:

FIREIRE: _ 1
frx =
o ,L X Crx1 X Cryp = 1
CTxl + CTxZ
Crxi = Cre DIHZH: X 1
frx = .
2 /L—CTZ’“ = 2
C =C = 2
Tx1 — “Tx2 — L(Zn'f'rx)z :_l'-t 3
__T.

frx = FIREEE (B MHzZ)
L= AE DBV R (BfI: 1 H)
Crxi, Creo = BEME (BAL: uF)

5352 RTx1 = RTX2 = ZZQ (*Eﬁﬁﬁ)
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4. HEXTKER

R EAREREE. HEITYENCREEEANREVERIETY BT COERELZBALGIVKET, HREIFERC
EEW. FEEBEDSS 1 HATH, F—BTURIRAEREBALE. HADKEZRLEIENLHYFET,

FTRTHDEBELAILIZGND ZEELLET,

x4 R ERERE
iLs INGA—3 i =/ =X Bifr
V/vDDmax External supply voltage Continuous -18 18 \Y
Vour SIN_SCL, SINN,COS_SDA and COSN Continuous 18 18 v
output voltage
VRxi1 Receiver coil pin: RX1
VRrx2 Receiver coil pin: RX2
-12 12 v
VRrx3 Receiver coil pin: RX3
Vrxa Receiver coil pin: RX4
VoicimaL Digital 10 pins: SCL, SDA, ADR_IRQN 0.3 VDD+0.3
V12 Transmitter pins, TX1, TX2 -0.3 5.6
fBICfHNTIE. 5V
VDDA is internally regulated with —KTlFER 8D
V/vppAmax VDDA internal LDO output external capacitor to GND. No other VDDA; %, 3.3V E—F \Y
connection to external voltages. TIEE 7D VDDA, %
SRLTZEW
x5 FESME (ESD)
iLs INTA—5 & =/ RE = FN Bifir
N ESD tolerance for all pins: Human Body Model According to AEC-Q100-002 +9 KV
E0 | (HBM) 100pF/1.5kQ) classification H2 =
ESD tolerance for pins with potential external .
Vesoour | cable connection: SIN_SCL, COS_SDA, SINN, | A0Crding (o AFC-Q100-002 +4 kv
COSN, ADR_IRQN, VDD (HBM 100pF /1.5kQ)
ESD tolerance for all pins: Charged-Device According to AEC-Q100-011
Veou | Model (COM) dlassification C38 £500 v
N ESD tolerance for corner pins ADR_IRQN, SDA, | According to AEC-Q100-011 +750 v
ME 1 VDDA, GND (CDM) classification C3B =
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5. EhEEH

S HICERY DZELRY., VDD = 3.3V+0.3V F7=(& 5.0V£0.5V, Taus = -40°C ~+160°C

&6 E{ESH
ALS INGA—H E308 &/ L i =X Bify
. 16-TSSOP package with i 1 o
Tams_tssop Ambient temperature exposed pad 40 160 C
Ty Junction temperature -40 165 °C
Unmounted units must be limited
Tstor Storage temperature to 10 hours at temperatures -55 160 °C
above 125°C
Copper ground planes under 35.48
exposed pad on 4 layer PCB, 3x3
Thermal resistance junction to thermal vias between layers.
ambient: 16-TSSOP package with
d pad packag Copper ground planes under 39.96
RtHiA_Tssop €Xposed pad. KW
Velocity = Om/s exposed pad on 2 layer PCB, 3x3
JEDEC MO-153. thermal vias between layers.
Without PCB ground plane under 61.26
exposed pad.
Rrhic_tssop Thermal resistance junction to case | Junction to bottom of package 6.42 KW
toup Start-up time Power-qn reset (POR) to valid 5 ms
output signal
Input rotational velocity, Electrical Electrical revolutions per minute 600 000 rpm
Vel speed, sine or cosine periods Input frequency 10 kHz
. The device is activated when
Viooamun | -ower-onreset (POR), high VDDA increases above this 249 v
threshold
threshold
The device is deactivated when
V/vDDA_TH_L: Power-on reset, low threshold VDDA decreases below this 2.08 v
threshold
VDDAror HysT | Power-on reset hysteresis At VDDA pins 110 mV
VDDA must be connected to a
lvooa VDDA short circuit current limitation | capacitor Cva. No other external 40 85 mA
load allowed at this pin.
Without coils, no load 5 12 mA
, Programmable transmitter coil
lec Current consumption drive current (depending on EI2OWTIE. R ITSHRLK A
inductance of the transmitter &L
coil)
Cva Capacitor from VDDA pin to GND 100 nF

" BBEREA 155°CERBADEMEIL. T/NARFaITHT=Y 120 BRFICHIRENET
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s INTGA—5 4 =/ R =X LR}
Cvop Capacitor from VDD pin to GND Nominal value 70 nF
Lot | rievlage dlam vt 301 €02 | %S
e Cgcgia% %33\-/6':A/Ode’ With ideal sinusoidal input =01 FS
s, Cgcgiafys t% 05\./5,\00(16, Channel swapping = Off Yy % FS
Nissi | 550 avaraotage aar ovel 02 | %FS

[a] %¥FS=JJLRY— )bd)/\—t./l~ BEAH-YDEE (%) T.100%% 1 EX AP AEHETT,
EEXZ EAYPRADEBEE. 1 EKAEH=360° (1 Z)LE—) % 1 HEEH-YDREHKRTE =D TY, EI 3> 20 DHIE
SHBLTEEN,

6. RS H
IPS2550 D HRIEFEFRE [£-40°CTY,

e RAEEREE. UTOERIKEFELET:

» RADUYUIVIVIEE: EMIER 6 ZS LTS,

s BRER FYIOKBEEENE. BREE. ASMERER. BLUSI—HATOV S LRBELREEIMNLERIZKRE
LET ., TAVSLAREGEEIMNLERER 9 12, NEROEETRER 6 kTLiT

» FRAEETOAMILER: —BIICIK, DSEAMNIVEZLDEEIAMNILEREVLELL, KEFAMLITDENASILE
FRCHETRHCENTEET , AMILDOERED 25mm A5 30mm DEFE DB MO ILEFRTIH, IMILERITH
3mA M5 SmA, BIRERIZZN TN 12mA DS 14mA ZLELLET, IPS2550 (£, FEEQA(ILEFRE 20mA £TER
BT HENTEET,

» HEROFEARESRE: IPS2550 (&, -40°C~+160°COFBEEE TR EINTLET,

» PCB EDISURTL—2 A EhER/ N\ —C D EER
VDD =55V TH. RAERERE. RRAHNEWNGEDRLSEHD PCB DEIFEREDERE

4 DHRBARLET, FIZIE. THORKR—ZARNYRTIZTSURTL—o 0385 PCB DIHFA . Tambiont = 160°CTDERK
FBREER (NBERHEEISIILER) 1.4 = PCB T 25.6mA. 2 & PCB T 22.8mA T4, 4S5 RTL—olE,. THRKR—
AR YRERILEET. £BIZEREBEEIN 3x3 EDE 7 TIEfFaN TLWAEBELTLET,

Note: /S —UHRBRIZRENTLWBIIRAR—XR /YR @BIZHAMERIE TSR TL—2 ELTERET HREITHEY
FtH A

IHRR—ARINYRTFIZTSURTL—on WG S . BIBRE 160°CTORAHEBERIL 148mA LHYET , REFH
BEMN 155 CLYBEVEEORAXHEBER 29.7mA KYEWNMEAX PCB DISURTL—VFIRERYFEEA. &K
HEERM 18mA KYIEWESIZBEREM 159°CETPCB MY SURTL—UIEEHYEF AW
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max. ambient temperature vs. supply current @VDD=5,5V

. © :
28 - S
< 26
E 24
T 22
2
£ 20
g Q.
2 1 ©
12
10
150 151 152 153 154 155 156 157 158 159 160
ambient Temperature, °C
= = 4A-|ayer PCB ground plane under exposed pad
2-layer PCB ground plane under exposed pad
------- No PCB ground plane under exposed pad
4 BXHEER-FEEERE (JIVRTL—0F-8)
7. B
LUTOEIMMLSRIE. R 6 ITHESNTOSBMERB T TAMTY . (Tauws [£-40°C~160°CTY)
x7 IPS2550 ERAIHFIE. 3.3V E—F
iES INGA—E &4 =/ R =X Bifsr
VDD3 Supply voltage 3.0 3.3 3.6 V
, . An over-voltage alarm is created if
V3owr Over-voltage detection, VDD rising VDD rises above this limit 3.7 3.86 4.1 v
, , An over-voltage alarm is cleared if
V3ovr Over-voltage detection, VDD falling VDD falls below this limit 3.65 3.79 4.0 v
V3ovk Over-voltage detection hysteresis 70 mV
Vg | Under-voltage detection, VDD falling ngﬁgﬁ;‘gg:?ﬁfh?s'mt's oreated if | 5 g5 275 290 v
V3wr | Under-voltage detection, VDD rising ngnr?szr;/:tl)tg\?: tﬁ:zrl’l‘:m'ts deared if |, 75 285 3.00 v
V3uvH Under-voltage detection hysteresis 100 mV
Internally ~ regulated. ~ Connect
VDDA3 Analog supply voltage capacitor Cva = 100nF between 2.85 3.0 3.1 V
VDDA and GND (% 6 &)
. An under-voltage alarm is created if
V3VDDAuwr | VDDA under-voltage detection VDDA falls below these limits 2.59 2.80 V
© 2022 Renesas Electronics Corporation 12 July 22, 2022
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&5 INTGA—5 4 =/ R =X Bify
' An under-voltage alarm is cleared if
V3VDDAwr: | VDDA under-voltage detection VDDA rises above these limits. 2.63 2.85 V
V3VDDAuH VDDA . Under-voltage  detection 45 mv
hysteresis
x 8 IPS2550 EXAIHFIE. 5.0V E—F
A% INGA—E S =/ R#E BX Bifsy
VDDs Supply voltage 45 5.0 5.5 V
. - An over-voltage alarm is created if
V5ovr Over-voltage detection, VDD rising VDD rises above this limit 5.60 5.84 6.10 V
, . An over-voltage alarm is cleared if
V5ovr Over-voltage detection, VDD falling VDD falls below this limit 5.55 5.76 6.05 V
V5ovH Over-voltage detection hysteresis 80 mV
. . An under-voltage alarm is created
Vouvr Under-voltage detection, VDD falling /DD falls below this limit 410 4.33 4.45 V
. - An under-voltage alarm is cleared
Vbuvr Under-voltage detection, VDD rising /DD rises above this limit 4.20 4.40 4.49 V
V5uwH Under-voltage detection hysteresis 70 mV
Internally regulated. Connect a
VDDA Analog supply voltage capacitor Cva = 100nF between 39 4.0 41 V
VDDA and GND (¥ 6 £E8)
A VDDA under-voltage alarm is
V5VDDAuvr VDDA under-voltage detection triggered when VDDA falls below 3.50 3.79 V
these limits.
A VDDA under-voltage alarm is
V5VDDAur: | VDDA under-voltage detection cleared if VDDA rises above these 3.60 3.87 V
limits.
V5VDDAUH VDDA Under-voltage detection 65 my
hysteresis
&9 LC FeR[E B8 D L4k
RS INTGFA—E &4 &/ R# =X Bifsr
Equivalent parallel resistance c 4 S pE
Reeq of the LC resonant circuit L 4R 250 Q
o LC oscillator frequency is determined
fic Excitation frequency by external components L and C. 2.0 5.6 MHz
Peak-to-peak voltage; pins TX1 vs.
Vxp LC oscillator amplitude TX2; all modes. Adjustable by coil 6 1" Vpp
current.
© 2022 Renesas Electronics Corporation 13 July 22, 2022




RENESAS

[PS2550 Datasheet

iBE NTA—4 & =/ R - N -1 2
, Equivalent DC current.
| Programmable transmitter . 0 3 20 mA
Lc coil drive current Programmablg,.dependmg on
transmitter coil inductance.
Rrx1,RTx2 TX Series resistor For reduced EMC emission 22 Q
L
C C L
V —_— |::> V § RPeq prmm— L |::> V RPeq
Rs .

X 5

CTXE ?Cm

it 51| 4k [B] 3%

LC FIREERDEMIETNEH Reeg (£, K 4 ZHEALTHETET T . RELGIHED-OICHEIRBIBABE TEH&R/MEX
EnEERELFTY,

Note: EMC ZHET 5T=-H. 2 DD C D 2 ENDBEMENAE= (Crxi = Crxp =2C.) Z GND (IR L T 5| IZHEHR T HEHHELR
LET L, FFMICHHUOTIER 2 £HE 3 LS BLTLEEELY,

—_TC:

o o1 L
Peq_RS C

RPeq LC %*’E@%@%{ﬁjﬁyu*&*ﬁo
Rs EEHERIICHITEHEEIMILDEFIE,
L HIRBRBIZETH5a4ILDI)THIIVR,

c WHAVTUHDOHERE.

=X 4

COG.NPO £33y /arTUoHMDIGE . AV TUHERIFERTESLH. KIZEEFNFEADTITZELLESLY,

© 2022 Renesas Electronics Corporation
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£ 10 M ILLI—I\TAVRIUR TR
LS INTGFA—5 e =/ B =X Bifs
Input signal full range to maintain AGC
target levels: 3.0V p-p AGC target, gain 25 1500
boost bit disabled
Input signal full range to maintain AGC
target levels: 3.0V p-p AGC target, gain 13 780
boost bit enabled
VRx Receiver coil amplitude. mVpp
Input signal full range to maintain AGC
target levels: 1.8V p-p AGC target, gain 15 920
boost bit disabled
Input signal full range to maintain AGC
target levels: 1.8V p-p AGC target, gain 8 470
boost bit enabled
Maximum amplitude Programmable individual gain 13 20 %
AN_mm mismatch correction mismatch correction of Receiver coil
Amplitude mismatch step size | Signals (SIN and COS) 0.1 0.15 %
. Maximum positive input offset 0
AIN_OFFSET_POS% correction. +0.17 +0.23 %
, Maximum negative input Differential input offsets of sine or ) . 0
AN_OFFSET NEG% offset correction. cosine signal, percentage of transmitter 025 017 &
. coil amplitude.
Input offset correction range
AIN_OFFSET_mv at typical oscillator amplitude -1.5 7.5 mV
(TR ISH).
OFFoorg Res quut offset correction step 0.0015 %
size
R Coil receiver DC input Common mode to GND 20 kQ
Rx .
resistance Differential 100 kQ
Crxt
Crxz iver i :
Receiver input flter For improved EMC immunity 100 oF
Crxs capacitors
Crxa

© 2022 Renesas Electronics Corporation 15 July 22, 2022
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&1 BE4~ 1>a>ka—)L (AGC)
CGEs) INTGFA—5 e =/ B =X Bifr
Output signal amplitude, Program option1, for 3.3V Mode and
VOUTaect single ended, AGC enabled 5V mode (default) 14 18 22 Ve
T AGC1 signal magnitude window, in
VMaacciw AGC1, no-switching window which gain setting is not changed 200 207 218 mV
VOUTacc2 Output signal amplitude, Program option2, for 5V mode 2.6 3.0 34 Vee
single ended, AGC enabled ' . ' ’
L AGC2 signal magnitude window, in
VMaccaw AGC2, no-switching window which gain setting is not changed 195 201 208 mV
Overall gain adjustment Default setting 2 120
GAINare range, sine and cosine signal ) ) ) VIV
cha?wnel g With gain boost bit set 4 240
AGC attack time,
AGCAttack increase/decrease in same 10 VS
direction
0
. AGC reversing direction, 30
AGCDecay AGC decay time programmable decay time 100 ms
300
10
Channel swapping functional safety 50
tswap Channel swapping cadence feature enabled, programmable ’ V5]
cadence time 00
200

© 2022 Renesas Electronics Corporation 16 July 22, 2022
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& 12 ZHFTvy
LS INSA—5 E 30 =&/ R =X Bifr
trai Failure reaction time, (time to flag an Chip internal diagnostic 500 V]
error condition at the ADR_IRQN pin) checks
Load current on any analog
Debounce time for switching off the output exceeding the current
toc_assert analog output amplifiers in case of limit (lov); all four analog 135 trail VH
overcurrent outputs are switched off (ri-
state) after this time.lal
If the common mode voltage
Debounce time for switching off the on any analog OUtPUt.
g exceeds the Vou limit _
tem_assert analog output amplifiers in case of output . 40 tail VK]
! (DCorr_aL); all four analog
common mode failure . .
outputs are switched off (ri-
state) after this time.[!
Following an overcurrent
Debounce time for temporary release of switch-off condition, all
o denssot analog outputs after overcurrent failure outputs are turned on again 461 468 475 ms
after this time
Debounce time for temporary release of Follé)wmg aﬂ o;thput gpmmorlll
tem_deassert analog outputs after output common mege sytch-off con |t|on,. Q to_deassert S HR ms
- . outputs are turned on again -
mode failure L
after this time
R _open_th Resistance of Rx coil, open coil detection | Rx coil error flag activated 91 154 kQ
External resistance from any coil input to . .
R short_anD GND, short-to-ground detection Rx coil error flag activated 68 117 kQ
External resistance from any coil inputto | Rx coil error flag activated;
Reshot 00| \/pp short to VDD detection VDD = 3.0 10 5.5V 14 233 kQ
R short_th Rx coil error flag cleared Rx coil error flag cleared 50 130 kQ
DC common mode output offset alarm Absolute value refative to
DCorr AL - VDD/2. Output offset alarm 75 195 mV
limits .
flag activated.
[al: COUSYMELYEVRHEOBERITB/ESNET
[bl: COYSYMELYREWEBEDIEV EEEE (FEHEINFET
* 13 IO TRk, 7FB5 7 SINSCL. SINN, COS_SDA, COSN
ALS INSA—E E30s =/ R#E =X Bify
V3our Analog output range, 3.3V option -1.5mA < lout £ 1.5mA
: GND +0.4 VDD-0.4 v
V5out Analog output range, 5V option -2.5mA < lout £ 2.5mA
Output DC offset voltage, common All modes,
VDDourew | 11ode voltage Deviation from VDD/2 35 0 35 mv
DCorroRrIFT DC offset voltage drift Over temperature range -50 50 pvieC
© 2022 Renesas Electronics Corporation 17 July 22, 2022
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LGRS INGA—5 4 =/ R =X Bify
i . Voltage change +6mV
louts Output current; 3.3V option relative to no load -3 +3 mA
. , Voltage change +10mV
louts Output current; 5V option relative to no load -5 +5 mA
lovt Output overload current Short circuit current limit 15 30 mA
Maximum gain, no output
Noise Device output noise filtering, shorted coil 2 5 MVrms
inputs
Court
Courz For improved EMC
Output filter capacitors immunity, placed close to 47 nF
Cours IC output
Cours
*x 14 TIH)L12C Hl#EA2TT—X, SDA, SCLE>
LS INGA—H &4 &/ B =X Bify
Vi High level input voltage, all modes IRQN address select input, 0.7-vDD VDD+0.3 \Y
SCL clock input,
ViL Low level input voltage, all modes SDA data input -0.3 0.3-VDD Y
ILeAK Input leakage current VDD =0V to 5.5V -8 15 MA
Vi strnyst | Hysteresis of Schmitt trigger input SCL clock input 0.1 V
VoL_spa | SDA low level output voltage open drain 3mA sink current 0 04
loL_spa Low level output current VoL = 0.4V, VDD=5.5V, Rp=2kQ 3 mA
Cn Capacitance of SDA/SCL pin Pad and ESD protection 10 pF
fsoL SCL clock frequency 0 100 kHz
tLow LOW period of SCL clock 4.7 us
thicH HIGH period of SCL clock 4.0 us
tr Rise time SDA/SCL ViHmin 10 ViLmax 1 V5]
tr Fall time SDA/SCL Vitmax t0 ViLmin 0.3 us
Cs External capacitive load for each bus line 400 pF
. . Resistor value and capacitive load
Rsoa, External pull-up resistor at pins SDA and on these pins are limiting the 18 47 kQ
RscL SCL \
maximum clock frequency
External resistor at pin ADR_IRQN for 12C | Pull-up or pull-down, depending
Raor address selection on |12C address setting. 18 47 kQ
© 2022 Renesas Electronics Corporation 18 July 22, 2022
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& 15 TFHaTEABRED 2C /AT —X
L= INGA—E 30 &/ B =N Bifsr
Vi SIN_SCL/COS_SDA High 0.7-VDD VDD+0.3 v
level input voltage
Vi _SIN_SCL/COS_SDA Low level 03 0.3-VDD v
input voltage
Hysteresis of Schmitt trigger
VISTR hyst inputs, SIN_SCL and 0.1 V
COS_SDA
COS_SDA low level output .
VoL _cos_spa voltage, open-drain 3mA sink current 0 04 \Y
| COS_SDA Low level output VoL = 0.4V, VDD=5.5V, 3 mA
OLCOSSPA 1 current Rp=1.8kQ
In SIN_SCLICOS_SDAInpWt 1 ypp - gy 10 5.5v 15 8 uA
leakage current
Cn FC)li':rS)acnance of SCL and SDA Pad and ESD protection 10 pF
fsoL SCL clock frequency 4 25 kHz
tLow LOW period of SCL clock 20 125 V5]
tHiGH HIGH period of SCL clock 20 125 V5]
tr Fall time SIN_SCL/COS_SDA | Vimin t0 ViLmax 0.8 1.2 Us
External capacitive load for
Ce SIN_SCL and COS_SDA 4 nF
. First time window to
teeu Program Entry window after start sending unlock 15 5 s
POR
command
Program Start window after Second ""?e window to
tew complete first 75 s
Unlock )
programming command
Optional; for diagnostic S=E
indication &4 SH kQ
Reu External pull-up resistors Optional; during
programming on pins 18 kQ
SIN_SCL and '
COS_SDA
Rep External pull-down resistors Optional; for diagnostic & 25 08 kQ
indication
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* 16 TRV 12C #4222 T7—X E> ADRIRQGN
EGES) INSA—5 E 30 =/ R =X Bifsr
Vi ADR_IRQN High level 0.7-VDD VDD+0.3 v
input voltage
Vi ADR_IRQN Low level input 03 0.3-VDD v
voltage
Hysteresis Schmitt trigger
V|_STR _hyst input 0.1 vV
ILeAk Input leakage current -8 1.5 MA
Vor ADR_IRQN high level 0.8-VDD VDD+0.3 v
output voltage ADR_IRQN configured
as interrupt pin
VoL ADR_IRQN low level ptp 03 0.2.VDD v
output voltage
& 17 TERMEATE)
s INGA—E & =/ B# PN Bifr
DRywwm . . > 100 at 25°C
Data retent According to AEC Q100 Y
ata retention ccording to Q 515 2t 100°C ears
twe N Write temperature Allowed ambient -40 135 °C
temperature range for read
tranvM Read temperature and write access -40 160 °C
Cuwenvm Endurancel! 1000 NVM Write Cycles
Over product lifetime
Cra.nvm Read Cycles 5x 101 1x 1012 NVM Read events
[a] BELEADTOTTL/HEEYAIIVE, 2000 (VL TRE

© 2022 Renesas Electronics Corporation

20

July 22, 2022




RENESAS IPS2550 Datasheet

8. [EIERERHA
IPS2550 o HEERIE. 1 DDFEFEIAILE 2 DOREFEIMNLTHERSN., BEE T ERER EOFRAEREL TR
HEhTWET 2 DOZEAMNIEH AV BERIREZEAL,. ELMZ 90° N TULET ZEMGZICIILIRIZDONTIE,
1 HEUVE 8 #SHBLTLEESW, &R =Ty aSIILD EAICREShET,
ERIES D F:
1. IPS2550 (X, KREMRTEEAMNILEEEL ., XAHMARAEZERLET,
2. BBEZEAMNICEEEZZELET . 2B YMENMES . AMILDOB BT AV FRERIN TSI,
ZIEIMNIHEFTOEREIFEOIZHYET,
3. AMILDLEIZEEA—T YD EEINTLSIGE:
a. MBIXERESF—YFOREIAEREZSZELET
b. EBERIIFHIGEZRESE . I—TINTOLUEREFZEZRVIEET
c. 3= YT DZEIAMNIBEBICEREINIBEENFIOL. FHEHIN-AMNIILDOET AU MDD BRI YEIE
CEd
d. ZEIMIVIFEFIZ, 3= YMIBIZHR L TRIBEBENEILTIHAEENEELET
4. 1PS2550IC &, ZIEE B DRABHRZITL. TDE. 742G LTHEESNERICHALET,
2DOMZIEAAILH90° LI TSI, HAESEI—TYMIBIZIELT 90 DBEENELHEEIESICLLA
LY AU RVAV AU EBZERLE T, FEESIE HIZIX. Vsin & Vcos D Arctangent SBEEE{THZEIZE- T, faxt
MBIZEMMITEHIENTEET,

V., .
Position = arctan( sm) =5

cos

8.1 M=

==bitafion ==R2(CCSNE} ==R1{SINE]

LLAALAALAARRALARAL

ADR_IRQN Digital Interface for
SDA Diagnostics and
SCL Programming
| \ I
\ \| |
\"\ j Ih |u |J UU 'J u u Jl |J u U J lh —(OSHECOMP ECTIFED)

. : OMPLEMENT [RECTIF €
M@M@m Receiver |:> COS_SDA E ><><
' —
Col COSN Analog Output
[ —

= COSNEREC

for Programming,

Position and
SIN_SCL E Diagnostics

SINN

»

IPS2550

Position, Rotation Angle Position, Rotation Angle'

6 IPS2550 D IH%
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E 7121 D0FEEIAIL GEEIL—T) ETED 2 DDZEMIIBHEIEREB LY DHIZERLET,
1. Sine Loop = Sin Loop 1 + Sin Loop 2

2. Cosine Loop = Cos Loop 1 + Cos Loop 2
;E: Cosine Loop I Sine Loop EFBEREIIZS TRLTULNSMD T Cos Loop 1 [FUUTDEIIZ 1/2 IZHBENI SN TWET
Cos Loop 1 = Cos Loop 1a + Cos Loop1b

IW—T RO EYERBETEVICES SNz AV BIZET VA2 ZETAILTIE BFEHEIYD Cos Loopl &R BFET
[ElY®D Cos Loop2) LY., BT AVCDFZEEEITHBEIZHEYET,

VS/n Loop! = _VS/'n Loop2 Eﬁ 6
VCas Loop! — — VCos Loop2 :—r_t 7

A=Y FEELGNGES ZREEREVHTLHEHLEVWET:

Visin = Vsi + Vs =0V .
Sin Sin Loop1 Sin Loop2 :_r—t 8
VCos - VCos Loopl + VCos Loop2 — OV :_l'-t 9

AMLDLEIZE—FybEELE AN—ENFBEICHERESN-ZREREF. 54— 7T YN BENEED ZREELVIERY
EX R

VS/n LoopT # _V.S‘in Loop2 Et 10
VCos Loop! # _VGos Loop2 ;_r_t 1 1

NIZEY, ZREEET AVEDORIEMNREL, #oT. 2—TIFDEEIZGLT, #0V D ZREENRELFET,

Visin = VisinLoopr * Visin Loopz 7 OV =% 12
|/Cos = VGos Loop! + VCos Loop2 ¢ OV :—r—t 13
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Sin Loop 1 Sin Loop 2
(cw) (ccw)

Tx Loop

I
RxSin |
T O3 |
" I
I
RxCos / |
* I
T -

\ \

A . < N

\ Metallic Target ~<«—> N J
M Cos Loop 2 Cos Loop 1b

y (ccw) (cw)
Cos Loop 1a

(cw)

Cos Loop 1= Cos Loop1a + Cos Loop 1b

7 EREB Y DHDIAAILIK

7 CEFEFHtEUHICONWTREINEREIL, B 8 I[TREINTWAKSIZ, 7T—UF(XREGr Y (#EHAT 528N T
=F7,

Sin Loop1
(cw)
Tx Loop
Cos Loop1 _
(cw) S~ Cos Loop2
\ (ccw)
\
- \
~ \
>« |
\\ l‘— - -0
o O— ‘oL - Resin
o— e
<
- 1
/
/
Metallic ]
Target
00 Sin Loop 2
RxCos (ccw)
8 360° ElEntH ALK
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9. YT TL—bk, PfEie. HAT—E2L—b, BIUVEHGEIE
IPS2550 (704 E5ME (ADC ZFRLEEA) 21730, YTV J - L—MIL DRI EE L ER XTI,

RETAILBI T EIVERTEDH. 7HOJ ANESEHAESORICEMESGIREEAHYFET . COEIET,
EEEBORIRERKESERBRZRIC. THHARICEEEICMNIDTERTOET,

IV ZERBIFEBHICEEINLERFRARRICOVILET . CAITKYBEEERLEDL. 3—7 DI T FvvT
DEALIZES. LC EIRBIED F KM IMNIEBMICHESNFTT,

* 18 G ST

s NSA—4 & /D R ™K By
Propagation delay of receiver Factory trimmed; at room
tpD.trim input signals 1 and 2 at Sine and | temperature over specified 3.8 4 42 us
Cosine outputs. supply voltage range
too. Pr.opagation delay temperature over specified operating 18 99 265 ns/°C
- drift temperature range
<
10. HAE—F
Vo ‘ cos ‘ SIN ‘ COSN ‘ SINN
A

\44

Pl 71
a o
‘\'\J_/
~N
. [ ~
|
|

VDD ‘ \ 1
L ‘ _ A
| e | . | N
VD12 '\,\}// | /'\/\\}/./"\.

i
. |-
N s | N 7
- |
|
|

4oV

|
oV ‘ 1 ‘ » a(el), 1period
0° 90° 180° 270°  360°
9 HAEES YA (oT7FOTEEFE—F
Vou ‘cos ‘sw ‘COSN ‘SINN
A

VDD : ‘
A

- [ [

N | |

VDD/2 \ :
. |

. |

|

ov L

» a(el), 1 period

10 HAOEESHAoad4o73ras UG ILITURE—FR

© 2022 Renesas Electronics Corporation 24 July 22, 2022



RENESAS IPS2550 Datasheet

11. BETOEE

IPS2550 (X7 OV ESNEBEFALTLS=H. ANESEIEEICEERICNETEES, ASES(X, 600 000 rpm (1 53
Mid-UYDEXEERE) (THET H5&K 10kHz DFEHENIETLENTEET , LUBWLEEH. T4h5, KUSLER
EDNBELEIRETT A, ERELIEBIRIBABETLET,

M EEREE L, X 14 THETEET:

rom (el)
h) = ——M ‘.
rom(mech) coil periods = 14

—__T
[ElE5# (mech) O—A3 (BXUEA—4vb) OEEREE (1 2 EHT=YDEERED)

EléEz#iel) oY DRRESANBEKEE (rom)(BXREERED)
= 600000 EXEH/ 5 (rpm)
= 10000 EXEHA/F)= 10 kHz

IJLNEFE 1 F—2HT-YDERMIE RS
=360° FEH-YDaAILERIEK
= EBI—TINDET AU
BlZIE. & 30 1.3 BB ILEAZFERT S 6 BE—43 Ex4h =3) D=HDNHHERLET,
CHOE—SDZREWEEREL. K 15 [ZH-THESNET,

—600kr:;)m (eh = 200krpm (mech) = 15
= 19 HAE—FEREEE
SIN/COS HAE—F O—3JKEE
Target Design (metal / no metal) Sine, Cosine Cycles per Revolution Mechanical Speed
x (180° / 180°) 1% 360° 600krpm
% (90°/90°) 2 x 180° 300krpm
x (60°/60°) 3x120° 200krpm
x (45° ] 45°) 4 x90° 150krpm
x (30°/30°) 6x 60° 100krpm
x (22.5°/22.5°) 8 x 45° 75krpm
10 x (18°/18°) 10 x 36° 60krpm
1 cycle per target 600krpm / targets per wheel

12. TOANEEHmBLUVTAYSEIVTAUETT—R

IPS2550 27045 SLL. 7O ERIEERKREDMTAILLEERZMERIEEIZT 2=0I12, BIND 12C T22)LY
FILARIT—ADBNAEINTWET,

12C A3 71—R[E. 2 DODE—FTEMESEHAIENTEET:
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= FRLRELIMIE2C AR T—R (TITHILR)

» BYRARTEIRC AUFTI—R (FOTSLATIIY)
13. 7Ov4H

11 [21PS2550 D7 Oy RERLET,

VDDA
1
VDD /DDoigial | P82550
—Offset Cos— ontro
Sin > {1 SIN_SCL
Voltage monitoring — Gain Sin
— Gain Cos: Control
I
Yvy Sin_n » —{ 1 SINN
Protection
Analog Front-End: Automatic |
Input Filter, Continuous Gain Cos I\l L] COS_SDA
Offset and Demodulator | || | Control
Gain Setting
{ Cos_n > —{ ] COSN
Yy
Configuration Temperature . . ) SDA
Oscillator VM J p Programming and Diagnostics scL
Sensor Interface (12C)
v v r ;
ASIL-C Diagnostics, Intemal Oscillator W - ADR_IRQN

11 JovyK
FHEBRERICIE. LTASENET:
* Power Management: /A7 —# 1)tk (POR) B, 7FAV LU TIAIILERADEEXRELF2L—4 (LDO)
« VDD, VDDA, E&XURNEREE VDDDigital DBEEH LMEETER
= Oscilator: EIETAMILIEESDERK
* Analog Front End: 2EEE DA NI/ A ATV 4o O—)L
o AT YMEIE: LS —/334J)LAF RX1-RX2, RX3-RX4 TOA I YMERIELET
o« FAVERTE: LY —/\aA/IILASIES RX1-RX2 & RX3-RX4 DIRIBI AT Y FEMELET
= Time Continuous Demodulator: RF {RIBE R BES % LF ERLEESICEHBLET
* Gain Control: RX1/RX2, RX3/RX4 ANES MO DIRIBSI AT Y FEMHIELET
* Automatic Gain Control: YA E LUV A FroRILDEKNT Ao =BHRARLET
= Configuration, NVM: TiFH RS LUV 1—HF—0"T OS5 LAREL R E D FIEHKMEAEY
= Programing and Diagnostics Interface: /B LU aAY Ao 7FAd B AA 27 —X, Fi=l&, BRD 12C 1240
—REFEATEET
* Temperature Sensor: FViRENER
= ASIL-C Diagnosis, Internal Oscillator: #$8E R £ Z MR T H=ODEETOVIDRNEZET, THEFEFFICMNIZ TSN
=R L—2E. FYTREBODIAZIUTICERSN ., EERKRBAED I LR—RELTHERINET
» AEQOBETRES IV EEREMREMNETIOI/TO2ILE NIV T7
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= SIN_SCL. SINN, COS SDA, KU COSN EVIZIE. 3 DDA ARTI—RATLavhHYET (& 2 SH)
. EFT7IOSEA
o YIFPLURELVYIVIVRTFATHE S
« JOYSLRARCAVATI—R

14. 7 0v- 0O HEREA

LUTOTay ORI TIE. B 11 07Oy yEESRL T,

141 EREHE

IPS2550 (&, VDD =3.3V+0.3V E£7=I& VDD =5.0V+05V DWLVT A DERTEESEHENTEET, AERLDO (X, 7
FRJEERETOAIIVEROEREEFZERLET, 7HAJEIR (VDDA) (X, M a2 T oY CualZk-T/\wI7ahE
T, TURAIIWERIZAEBADAHEFTINTNET,

VDD [FBEEHLVFEEHRALREINTEY ., BEEFFEEENGOMNEICEHSIATOET,

142 LC %M

LC HIRMEER L. £ Y D RF EREE L. 2MHz~5MHz O BLREHFE TEMELE T BIREI. ST 8% L GEfEa4
L) ECUMTIFaToH) TRELET, FlllE. & 9 2SBL T,

IPS2550 (L&A VA VAV AN ILAMERAIRET., (LB ER T 1 —F N TOT S LAEETT .
;;%g&@ﬂ%lis FIRBOELS., FzlEA—T> /23— ORIRE RO MELE QBELGZVLNESH. BGHICFTvy

143 TFFraijEERK

BRRREDIHE.IPS2550 (X 2 DDA H7HOTEEFYyRILEFRALET 1 DIEHA4U B 251 DIFa 4V ET. 2
T7FaJiES0NERATT,

1431 RxaAILE

L>—/\-a4 )L Rx Sine 8LV Rx Cosine I&. TS RADA—T>/2a—k VDD AD3—bk, BLURFAIOaSILA
D a—rAEND, BERIZFTvrEnEzT K 2 BEUE 3 ITRTESIT LU—NRASILIERD 2 DD FETHERT
=FT

= ASIL C B BT 52 DDE DI 3—MMI&BLY— N/ L DERDO A REMERFIELET .

« HMER: EERIPS2200 LE UMM EIRELET,

1432 ZEEBO—/IRT7q)LE

ZEESIEREBEERESTHY. FYUTRREIT LC RIREIBRORARE T, EERIEIIEEZEMEZRLET ., B R
TLTIELF EEBEYAUOBLUVIHAUBKRTHY.LF EED 1 AHIEaMILEKD 1 BELEM T, 2/ ILEED
BlExtisd 5 LFIEBICDOULNTIX, #9232 20 S BL TS,

A, RIBERESEREBEBI(ILZ)T LT #IYES RF BREBELZIIFILET,
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1433 A I7tbyhEHFALEE

RF EE5IE7/WL )T 3N, AEEHaAMIIVEREICHET IRRELA T VRS IVIREIRIYFEMIELET . 4
TEIRELUHNTAVBEDEIL NVM TL—H—ABIEEIZTOYTSLTEN, AHRAATT)r— a0 THES
[CHIETHENTEET, ML, vY 3> 151 ZSHBLTIESLY,

1434 1558
EGRERERRIANESIOWEEEREL, BRI LFESEZERLET,
1435 HEI¥'/>arko—)L (AGC)

BRINF-IEEDKEE M=/ Vsird+ Veos? |F, BEFIvIEN, TOTSLIZKYBIRATEELERLAIL (R 11 B8) &
LEERENFE T, AGC (X HIEBS DIRIEAY “no-switching-zone” [ZADKIIZRIET A1 EBERIZHAELET,

AGC ZEMITTALET . FAUNI—HFITTOT S LEINF-BEEBAIEE . AKX ANESHIRTELETH
$ELRERT TI—LEERTHENTEET,

Output signal magnitude

AGC will decrease gain if signal magnitude is in this zone

,No-switching-zone*
VMacexw

A

AGC will increase gain if signal magnitude is in this zone

\J

(IR 11 3])

12 AGC iRIEL >

144 EBFYoRILOANEZ

NEPFIBEEDREERETINERMAHEE. BEATLa  ELTHATEELRIL A Y REBHHETOEEFrRILK
BIEETY , ChEBDIZTEE. FUTE 2 DO7FATEESRBRETH AU B LV A UIESFrRILERHMICA
NEBZFET, COFEEEATHIET. ATy (EEER) BETH, YAV EEF Y RILETHAUEEF Y RILBEOD
FAVIRTYFET AT ESH A THEICRHETEET,

145 HAHh/N\yo7

4 DDTF7FAJES MY REEY Ay, AV Ay REEaYAY) (X, ®isTA2HAELTENIZ/ Ny ITFI T ENET,

NYI7HAIFBEESLUVHEBENREINTHY. TSURADER. VDD ADERE . T-XRMABEIZRIEI LM
FEINTWET, ZERELNEDTIES. /\vI7DADI2HY A TILT YT E (X TILE D BInEN L THER

MCU NDZ MR RN ATREICHYET,
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146 EEtVY

IPS2550 (. FYTHEEEL HERBEBLTEY. BEBBANVIIAEREL-BAICTS—LEZHLET . BEEUYIC

T2 LARNILDTS—LHEBHYET:

1. v P 3V BENEELEVMERZRBA-IGS: BH7o—LNERMSIH., SIN.SCL, COS_SDA, SINN, COSN Otih
INYITTINADITRY HEEBAMNEIBINET,

2. Ox O aviBENI)TANINTS—LLRIWEBZ -GS 512, 7O 5 L3 T30 ELT, LC RiIREIKREA D
LT EHBEHESSICHIR T AIENTEET,

% 20 NEFYTEE YT

ARCS INSA—5 & &=/ RE =K Bifr
Tovr warn | Over-temperature warning threshold 175 180 185 °Cc
Tovr err | Over-temperature error threshold 180 185 190 °Cc

ACCrs Temperature sensor absolute accuracy -10 +10 °c

Thvst Temperature hysteresis 8 10 12 °c

15. ECU AT a>
A 13, X 14, $EUE 15 TlE, IPS2550 CEREIEH I =y (ECU) D SIEIFLHIERA T avhrEShTLVET,
IPS2550 [&. IELLY VDD EBFEHIELARIL 3.3V =1L 50V) ITEETAELSICEYIZTOSS LT EILELAHYET,

151 IUARTYK vs. JE—MESE

IURTFYREHETIE., EoYEvsoO0arb0—5 (MCU) OEANRLCT U RERENR (PCB) ICEEBESNET . b
DT T)r—23 Tl 2 DOFVITRIDEGRIZFEEZTIEIHYEEAMCU (X, BRIDOTIRIL 12C A2 T—R%EF
FALT. 7Oy EBDRNERMT A ELHEML O RAIEERERLEZY. A7y O (U EEBERICEELIZYT
BIENTEET,

ADRIRQ ifF(%.IRQ E—KTEWIZFERINET,

TORNAVRATTI—RITAREY, SDA LU SCL #EHT HI5E . IPS2550 H KLU ECU (X, TORILDNAHLUVA—
EBLRILEZ—HESEE=-HIZ. BL VDD EEHRBLAILEEETILELRHYET,

13 SR ERRICE, ToRTYREET EMC 4REZ R LB 5O I[CRELRIMITEHRENEENTVET,
FEE: Coutr~Coums DBEEEF., SN TLVSY (A2 D ADC ANRBIZE>TERYFT,
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VDD
RSDAﬁ Rsmﬁ
IRQ input
[] ADR_IRQN SDA L8 SDA 5
15 £
[1RX1 scL scL §
Rx { SIN_SCL L2
o [1RX2 - i Cout
Rx1
TSI o e >
-
[1RX3 (©)
[Yo) g Couz ADC
Rx Q 12 i =
RX4 ¢/ COS_SDA x inputs
Crig == o g Cous
< - 11
X1 COSN -
- g Cous
{ Rre 7 ™2 vbD 10 VDD
Cmi ng GND L Cvop Cvbb_Ecu —L o
87 vooa s T — T oo
Cva g é <L
Sensor module
13 IURTYRTT)r—30: o4& MCU IEEL PCB LICEEEINET

JE—RT7 T —230TlE, B EDa—ILIE ECU EIFRHAIZHSTEY . ¥—T L TEHINTVET . ARMIED
=OIZ =TI LEDTANDEHEARIFEL DRI TES LT VLK EOBRENHBYET . BE. VT ILIURERD
HEIL4ARKDT A (VDD, GND, YA, 2t AY), ZEMERDIZFE(L 6 KDT A+ (VDD, GND., /> REsH /> O
YA, REzay(Y) BMRETY,

IS—DGE. 7HFAoH AR ART—FE—FRIZOYBEDLYET, ZEIREIX. TL7YyTERZERLTHAEESE
VDD 2Ty T 50 B 14 I2RTKSID), T O BIREERLTCHEABEET SURICTIVLE DT BIE2&HT
RENFET (B 15 I2RLET),

EHRTOFEMIZDONTIE, U 3> 182 #S L TESLY,
14 LUK 15 ISR EIERIZIE., )E—MREETEMC MREZER LS E3-OICRELNMTFEHEAEENTHET,
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SDA

scL

SIN_SCL

o SINN
s}
Te]

&y cos_spA
o

COSN

VDD

GND

VDD

Re1 RPzﬁRpsa Rp4

)

[

Cable

|

O

<
=]
o

O

Cvbp_Ecu

Sensor module

Connector

Connector

G-

ADC
inputs

VDD

GND

Electric Control Unit (ECU)

ADC
inputs

14 ZERILTYTERMESVE— T TIr—3y
[] ADR_IRQN SDA
[1RX1 ScL
1 1
L e SIN_SCL 1
—
[1RX3 3 SINN ..
o)
R4 & COS_SDA i, i,
o Cable
X1 COSN 1 {3
Rp1[] Re2 ]RPS[]RP!le
X2 VDD
VDD ' 3 T
[] VDDA GND D T

Sensor module

I

Connector

15.2

X 15

Connector

110
110
110
110

MCU

Cvop_Ecu

Electric Control Unit (ECU)

oodod

ZHRINAT I EAGE)E— T T r—2ay

B RETEEE: 3.3V £1=[% 5V
IPS2550 (X, 3.3V£0.3V FEf=l 5.0V05V DEREEONVIT NI TEETDELSTOTSLTEET, TIAIAE 5V

T TIAIIIDEBREEDERIZDOLNTIE. Y232 171 28BLTEEL,

Connector

Connector
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153 12CAUB3T7x—R

IPS2550 IZIE 12C /BT —AMNEENTLET L, 12C PRLRIETOY S LAHETY . &5IZ, ADRIRGN EV (&, 12C 1>~
BIT—REFRTHEEIC. 12C PRLRBIREVFEENYIAAH A IRAN) EXDOWNWTFANELTTRYTSLTEET (XK
3ZM), IPS2550 (£ 12C AL—T ELTHERESNTVET , LWOMDRAL—TE2C /NR LT FIEHE T HENTEET,
TR S LBEEDFEMERBAIL, IPS2550 A—H—TAJ SIS I aFILICEEEHINTULET,

YT ILT—% (SDA 16 EV) &2 7)Lo0Ov% (SCL. 15 EY) D 2 KDOERIE T, NRIZEKEINET N\ AR TIERE
5ZLET, SDA & SCL OMAIX. AT N7y THERENLTENDERERE VDD [TEHIINET . NANT)—DEE
(E. mAHDZAH High IZIEYFET, T4 —F AND #EEZER I 52 NRITERSNTODST NS RDE AR IFA—
TORLAVFERFA—ToaLy3THEIBERHYET,

NERT AR GRRMabO—3) BEREZEFIBL. VOV VIESEERL., SREF R TLET , BEIE. YRZIZEH>TTFRLR
BESN,12C N\ RIEFR/N—D3 21 FHR—MF 5 12C AL—T#eEFHR—MLET,
TFHaTHAIZF YT T4IILAEIE EMC OV T U NEFNTWSIGEELNHB=6 . BROTIHIL 12C 1237

—R[CHERTIAL EAYBIVIETHAYRBNRGEZELAHYET , LI=A > T, 7FHOSH AT IPS2550 M7O5S
LETSHBEIZIF 12C /Oy I L — A RBTILELAHYET,

1531 FPRLRZERAFE 12C (T74ILK)

IPS2550 M7RL REIR{FE 12C 10271 —REFRTHEIITTATSLEINTIVSIEE . ADRIRAGN EVIE/N—FKH 7
[2&>TI2C RL—T 7RLRFZERTH=OIZFEHINET,

T 74 JLRTIE ADRIRQGN EVIE IPS2550 M 12C AL—T7RLRZEN—RDIF7EVEEICK>TEERTD=HIZHALG
nNEIT. COEUDIREEIE Tbit D 12C FRLAMD A3 Bit ITRBrEN ., IREED RERHY 12C PRLAM A0 Bit [CRBENET
(B 16 Z5BBLTIZELY,

TIAILED 12C PRLREZRETIE A4 [ 1 I2ERESNTULVET , ADRIRQN % GND [CEEL=HE . IPS2550 DT 7+4J)L
RRL—TJ 7KL X% 0010001 (Binary) = 0x11 (Hex) IZ. VDD IZ#EEL -8B &1L 12C 7KL XIL 0011000 (Binary) = 0x18
(HeX) (:El')gsd-o

N—FYIFPEVRETEIZES 12C PRLREBIRZESELT NVM PRLAE Yk A6~A3 TREIE®D 12C PRLRAEZEETEE
9 (B¥#l& [1PS2550 Programming Guidel] ZSBBL TLIEELY),

RNIZFENFNDTRLAERAITOIVTOTRLRAEIREE NVM PRLRAREDHAEHLEERLET,

12C PRLAE Wk A3 5 A6 [ZERID 12C PRLRELT NVM THRETE. HXK 14 TNNARETFRLAEETEET (&
ML LS AFATEEL: [1PS2550 Programming Guidel 22 BBL TLEELY),

x 21 NVM TOFRFLREIRA T av

I2C Address Selection Mode A6 A5 A4 A3 A2 A1 A0
Default setting 0 0 1 Pin#1 0 0 Pin#1 inverted
User programmable range, with I2C address selection by pin #1 001 to 110 (binary) Pin#1 0 0 Pin#1 inverted
User programmable range, with fixed 12C address 0001 to 1110 (binary) 0 0 0

A3 AO
A6 | A5 | A4 A2 | A1 | {, | RnW
ADDR ADDR|

T—|2C Slave Addres S—T
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16 12C TRLAERE Wk
VDD
Rspa § §RSCL
SDA |«¢—Data In/Qut - SDA
IPS2550
# SCL j«¢——Clock SCL MCU
ADR_IRQN+—\A\/\—VDD
Raor
SDA =
IPS2550
# SCL
ADR_IRQN
Rabr
GND
17 TRELRERGE12C /2T —R

1532 GND 4%k F1-(d VDD 4. ADRIRQGN EUEH L= 4/ S A D [E] B

RELFELRT7IIr—2a0 TR, ISR FEIL VDD DB/EAFEHL . MENREL-IGSICHIGTIVENHYET
o E—LT7T)r—32TH GND F£/z[X VDD T4V DBREE LV ENLDEYEZEEBRDIZEER 25 (TRLET,

N—FYOIFPEVEEIZESTI2C PRLREERT B1=6HIZ ADRIRQN EV 2 E AT 51548 1%. VDD £f=I% GND [ZE#E
BEHGELEWIEETHRELET, FYTIATREIRREIZHSAREME D H S GND F1=(% VDD ECfR AR L1=15 &=, ADRIRQN
EVimnABREERERITA=-OIZ. RorZE/TLT VDD £7-1% GND [ZEHLT TS (K 18 &3k 14 BH8),

Rson % éRSCL VDD Raor Rspa éRsm

VDD
SDA |—Data In/Out >
l—Data In SDA L VDD
SCL [«———Clock SCL

IPS2550 oo MCU ADR_IRQN

ADR_IRGN Rao SDA |—Data In/Out—s »| SDA
IPS2550 MCU

GND J7 GND SCL f——Clock scL

GND

é GND

18 ADRIRQGN EVAW=/N\—F Oz 7EVEEIZKDTRLRAERFE12C /10271 —R

15.3.3 BIYAHA{IE 12C 12472 —R (FATSIVET AT aY)

IPS2550 &, E5AAMERETZD 12C AU B T —REERT B ESIZTATSLENTNSIEAE, 12C REDAI2T7—RE
LTEELET,12C PRLRIZTOYSLTAEETY , £f-. ADRIRQN iEF(L. ZHARU D EREEEERADEYIAHA
HAOELTHERSNET,
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VDD
Rspa Rsct
SDA |«—Data In/Out— SDA
MCU
IPS2550 SCL [ Clock SCL
ADR_IRQN Intermupt P |RQ
19 1 DOAL—TTOEIYRAAEFERALIZ12C 122 TT—REE
VDD
Rspa RsaL
SDA {«—Data In/Out - SDA
IPS2550
# SCL | Clock SCL MCU
ADR_IRQN Intermupt: - [RQ1
IRQ2
SDA j————
IPS2550
#2 SCL [«
ADR_IRQN Intermpt

3 ZOE—FTIK LKDD D 12C AL—TH M FNZEHiSNE T, & 12C AL—TIZIXERID 12C TRLRABBHLETT,

20 TIFRAL—TEIAHZLBD12C AR TT—ADIER

12C /37— XD FFMERBAIZDULNTIL, [1PS2550 Programming GuideJZS BB L TZELY,

16. BAETERE

16,1 AHAHERE

HAEVEBREDOMEA TREERELEBIEREDERERZH=F =0, IPS2550 [ZIFLDHDIREE LM
BAEENTLET:

1. HAEF SIN, SINN, COS, COSN-GND félE7=(3 VDD R 4a#kiRE
2. BEESLUVHBHERE:

a. IR VDD % GND i FIZH#e

b. 77304 hiFEF SIN, SINN, COS, COSN A GND |53 #&
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17. 7075 LA T ay

IPS2550 D732l SESFLRT AT S LT TLavMABEINTOWET  EHTAY S LAREAGHEEEICDNTIE. £ 22 T
SEBALETS,

IPS2550 [Z[E. ROWVWFTNADHETT IV EAL, TATSLTEHIENTEET:

= [2CAUATT—RTTARE> SDA & SCL %#{E A

» 7F+O45HAEL SINSCL & COS_SDA LT

R OSSO OVWTIEERIZIE L TH NS AFARELIPS2550 Programming GuidelZS ML TLIE&LY,
SDA & U SCL EVTERMTIEEL 12C 127 —XRIZEY, 7HATHAESEHHTHLLL RELOREIANDTY

TRE FAVBEUVA T IR EEDFEROEEERBICITICENTEE T, IPS2550 (L. 12C E&IOraLEEHAL
T DAV BITI—RENLTRKRIZTOY S LTEIELTEEFT . K 21 #SBLTLESLY,

78, SDA, SCL I FICIET LTy TBRIEHBEINTOER A, COMURT—REFRTHHEEIF. toHEV2—IL
FEABONFTIANMISMTFT TV TV TERRERYF T EBEAHYET

VDD

Rspa ﬁ RscL a
'l SDA

{ ] SCL (Master)

0O 0O 0O ofgc

Programmer

g Cous
VDD =5V or
VDD VDD =3.3V

1 T T ] oND

]

Sensor module

Connector

21 12C /123 7x—R%ZHLT=1PS2550 DTO45 5 L

BEICE T FICTORIZ-ELETAVYDHARDERICHZON, AEL O RIANDEAMET V2 ANBERLR I E

—kT7F)r—230TlE. 2 D2O7FO5 H B (SINSCL KU COS_SDA; K 22 #5H8) /ML TIPS2550 27A45 S5 L

IAHIELARETY .

COAEIT.BE. TOAINAATI—AEY SDA BEU SCLIZT VA TELGL G F-BRERAGHAILTEA Y ED

A—ILDE=HDEESAO DR T IRRTOTAYSLICFERINET,

IPS2550 MERLGEWLNTAY S LEEITHI=OIZ. LI DREOAVINEEINTIVET:

 JOTSLEYI«URYIE. BREAZ. BV OBV TOET , COBRBBRRICHERA R—T ILaTURNEES
NG E ., IPS2550 [T @EDERIXASEEZBRLET,

» ZOTATSLE—REAR—TIICTERIDEBICHENT,. TATSLE—FRE7oO90F5=HIZ. 2 BEDEL
BERRNICHIDINRT—REEIETIDHELNHYET , 35MIE [1PS2550 Programming Guide] S BEL TSN,

» OSSR FUTIEESREEZFAADEHICOVITEIENTE, SSHITHAHLO=HIZOYITHIELTE
T3, FyIhOvoshd e, OvIEBRIRTHIEIETEFEA (A1 —tx 1) T1H8E),
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FFHOSHAIZIE. FT—AL— b EFRERSE R0 E/3v2 T EMC DAL EEN AR H D10, TOF5THIEET
EFAAEITIENTEIRELAHYET,

BEBRARICTOVIIVIBRERICLE=5E=0I121F. TOJ5<H IPS2550 @) VDD Db EAYEEIMTEIBHELD
UFET , A T3> LT, 7as57iE. B 22 1I2RT&SIZ.IPS2550 DEIBE T ITATIZA AT BIEMNTEET,

VDD
VDD
RADR RscL
1
ADR_IRQN SDA
2 SCL ;rl—%
g RX1 Rspa RscL
RX O\
Cre 3 SIN_SCL —— [} . { ] SCL (Master)
Crt == 1RX2 g Cout
< < 13
44 Rys o SINN[ F———[1 -
Lo g Cow 1o
Rx & 2 S
5 Rxd ¢ COS_SDA [1—— L] {1 SDA =
c e anp—
Ra3 g g Cras o 11 @ Cous »-[ VDD monitoring ©
(=)
Rra 61 TX1 COSN[F———1 O
Cout e Power on -
o < | VDD =5Vor ot o
10 VDD Y =
vop L1, 0 o VDD =33V
Cvop
9
VDDA GND [I] T {1 T GND
S T
[ &)
[}
[
c
Sensor module 8
22 TR HAEELT- IPS2550 DEERKTIETOTAYT S LA

iE: EMC & ESD REDEHRMIS . READ 12C /27— REFIFT7A—TAU T DEFIZLEWLTEESL, READ
SCL #iF & SDA #iF (&, 3T Repa. Rso. GEHIDHERIELR 14 ZSHBLTLEELY) /LT VDD [TEFHEL TS,

171 +S5—FOEREEA T a v 2ERTA=H0TASS5325
IPS2550 %, 3.3V+0.3V Ff=IL 5.0VE05V D 2 BEDHEEBREETTIOISLTHIENTEET,

5V BERAICTOY S LENT- IPS2550 % 3.3V BIRICHER T HE. BV) BEEXTREDTETREEILELE A L. 20K
BETHL NVM TATSLE—RFEEMCTESED . FyTE 33VERERIZETAYSLTEXZS, /NT—F2)ykik,
IPS2550 (& 3.3V T/Af RELTHIREEIL, 3.3V RETERIZEELET,

33V EBRAICTOISLINT- IPS2550 A 5V BiRICEHKSN TLSI5E. BEIL. BEET7S—LFER (3.3V) L. 2ZH
REEIZHRYFET =1L, 75— LIZEMMIDET . TAYSLE—FRZEYNTRIENTES=H. IPS2550 2 EREFE 5V
IZBETAYSLTAIENTEET, /INT—F-tyhig . IPS2550 (X 5V T/ANA RELTEREIL. 5V BIETEEICEME
LES,
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172 Ay e (A /\—tX2)Tq)

IPS2550 [Z[XAYIEYRATLavNEFNTHEY., A —F—DRETEF T, OvIHEEL, EESAHFOVIERF TR
HAIY/EZFAAOVIRICA—F—MNEIRTEZET, L\oASAFAYIEYRERIXSA M) —ROvoE vk EvhEh
BE. FNLLE IPS2550 NDEZFAAIITEEE A, OVIEINT- IPS2550 [EAVIEEBRTEEE A,

SEED: EEH7E TIPS2550 Programming Guided (&, CERICIHELTHHIYAFTEET,

173 FRYSLFTLay
% 22

TR SLF T avDBE

HiRe

TagSLA T ar

Supply voltage range

3.3V £0.3V F£=[E 5.0VE05V, T5—LLARL

High speed interface

HA/AYAEGFIFL T ILIUR

Digital diagnostic and programming interface

FRELRELOMMTEE 12C F1=FENY AA1E 12C

I2C interface

AL—T7RLR 12C E—R, PFLRABRHY . F=FEIYRAHHY

Diagnostic signaling on high speed analog interface

DHKETK. 7HRTHAEV FINAAVE—FVRTY , (HA1, 3
YAU) & (REY AL, REEAYAY) R RIZH B/ BEIEREAT6E

Security lock function

TNARDOREL O REE)—RA ) — R/W BV D ZER7E AT #E

Receiver overall gain

EEDT A RE

Sine, cosine channel gain

RIBS ATV FHHIE. PHERE

Sine, cosine offset

ANF 7y DERTERE

Transmitter oscillator

INATRAER. A1V RED RE L

Time base counter

EEMRRFRBORE. L TRRBER

Interrupt

BIAH AR DEIL/ BN/ )T

Automatic gain control

T4V TR

18. BRELR 2L

18.1 #EERE ASIL BELUISO HEHL

IPS2550 (&, NERE L UNEDREAN_ALEFALT, OUFILIC TASIL C. TaF7JILIC T ASIL D EFTOLRLHEE
DRATLICERETH-HDIAVTIFANM BT EESR (SEooC) £LTI1S026262 [ZH->THEINTWLVET,

IPS2550 ZREEE T T)r—2avIZBd 3I2E,. A—F—(CXEREMBITHAVLETT,

RELZEHBICIE, LTHAEENFTITHN. CholIREShER A
» REIAMNVFLFEEIMNLOBEFER-IEBOREH

- EBESLCAETRMH
- FuTHERE

s F—ARAUFTYTF4F vy (ECC HLU/T 1)
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= Do FyvTBERA

» HANYIFEEDRH

BN PS2550 TEMAEIZDULNTIE, & 26 ESBL TS,

SRR EMEE, ZEAT//O0I FA—52=yk (MCU) TERITTIDLENHYFET . UTDLOARHYET M, Chid
[CRRESNFEEA:

s =T ILN—FRRADER F—T> . GND ~ADI 53—k, VDD ~D3—k)

» BAUEBLOVAUERS FT7tyb, RIE. () OREUFvIEREFTVY

» MBHARE (Ta7ILICEERTIVATLOES)

182 7F7FrOSHAhIZLBEZHE—FRTE

IPS2550 (£, 12C /13 71—AELVEYIAHAHE AEVICKDZH TSI RRICMA ., ZHE—RIZT 52T AT H A
EVICKEZHMRREFIRELET . COZHE—FII. EE0OHESEENHAIHABEICE>TREINET . K 23 %S HE
LTLIZE&LY,

Vour
A

VDD

I I I \
I [ I |
N~

‘\.}// < \\}./H\.}

VDD/2 >R 2 > \ Normal operating range
N o0 AN \
P o <
J—= .~ ~

Diagnostic high range

N }f
- — . ~ .l
oV 3 3 3 t} Diagnostic low range
0° 90° 180° 270° 360°
Position (electrical °)

23 ENEER B & 2 I B

AGC BNELIGE .. BE OESE L
= 5V E—F®NIEE.VDD/2 £1.5V =1.0~4.0V
= 33V E—KFZEIE 5V E—RDIHEE. VDD/2 £900mV = 0.75~2.55V (T 74JLK)

AGC NEMDISE . BEHAWBREHEHIRENT . ANEELESNADBRT AV EHIT-ETERSNET . 71>
FELKRETDRENHDHIEITEREL T ZEN, ELKRELGWE HABENBWERICBBILET,

PWEEOFIRE, 21— —DERLET — LGB EERIIUTOLSICHRYET:
= Diagnostic low = 3~5% VDD
= Diagnostic high = 95~97% VDD

IPS2550 MIGFE .. EMHIE—RFTOHABEIE. T5—REENFTILTYTEREZT VLTI ABRDOHEIZE>TRERYZET,
FHMIE. R 24 BEUK 25 2SHBL TS,

IPS2550 (%, 77O  HA%ELTZ &ﬁﬁTTét&bo)u‘F@Tj’yaﬂé?x{ LET:
» 7O AELTOZHERTE
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= SIN_SCL, COS_SDA i F THH KRR

= SINN, COSN #fmFTHDHZEERT

» 4 DT FATHAESTRTTRHERT

BRIZFTIIINFIS—EIC EHRTOEN/EBHEVYBZHENTEET,

N EN TIS—MNRELEEE. BRULE7FHFOJT B ARAIIZBVET . AR TILTYTEREIITILE DU ER

EEHTHIET HAEFE L Diagnostic high EEIZ VDD [ZRAMNS>TTILTvTENBH . GND [Z[AH > T Diagnostic low
HERIZCTIVA IV ENFET K 24 S BL TS,

Pull-Up
resistor on
Receiver end
VDD
VDD + VDD
8 ﬂ:>
Te] % Diagnostic 2
S High L
o Output
switched off
in error case GND GND
VDD
VDD + VDD
B
Yol > . Diagnostic =~ 2D
9) Low %
& Output
switched off
in error case GND GND
Pull-Down

resistor on
Receiver end

24 2 MEEEH DEIR

7O HhEFERLE 12C /2272 —XTOTOY S LHIE, SINSCL KLU COS_SDA EVENETIL 7 v T3
BTAIVELHDCEITEEL TSN, EVHED2—ILEREIZTLAIVERAEFTFNTLSE AL, TOJ53Y
TRONET LT YT ENEZEYISERLT HADABREREFBAGEVEULENALANLERETILENHYFET L
> T HRIREESAVDREBIEBTODX V) ITL—a B E IPS2550 2 ED1—ILLANILTITAY I35 3558
X, B RROEDICTIVT Yy TEREFERTHIEEHRLET,
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1821 HE#HRHIVMEHRH

toHAarro—/)La=yk (MCU % ECU) [T —T L TEHSNTLSIGE . iR OERICKIHMENREET ZHEH
HYVES,

18211 EHODER
£ 2BICSRTEIIC.IIUR ES. LU ERBEREIOERERZR2IZRETEET:

%= 23 FREEE D a—rMEH

r—7IVESE L HAh TR

ER 2 BERE DR BREH NFE =R BRETIURRDER
DESNEUEREVYICOE | HATRNBERLEMEZE | ERS(VOBER. LY %
RIZOAERSNET . £ x%n‘: HARFATIZBYET, BB S5 MERI=VFT
ZEEEN T HNEMERLI=VNT | BEREBE. LO—ABICTL | BER. IEHTIRENHYE
ERBIUVHIETILELNSD 7 VIEMERIETLAIUER | T

VET, DELBMNRYFFITFLNTLNSS
[CE->TERYET,
H W EBTRE DR 2 KDERDHHNEDIERE HALTIURREIDER

HAOERMNBEERLEMEE HAOERNBERLEMEZE HAOERDBEERLEWMEE
BAdE HATATIZHEYE ABHE HAEIATITHYET, BARDE HAFATITHYE
T BHTIREEX. Lo —/\BIIC | BRI, L—NEIIZT L T, SETIKEEIX. L — 1\l
TVTYTERFELETILED | PYTEBRELZIITILEIUER | ITTLT7YTERERETIL
VIEROESLARYSITEN | DELLARYUMFITFONTLSD | FOUEROESSHERY AT

TWANZEL>TERYET, [CEOTERYFET, (FoNTLSEMNZK>TERY
E 8
TS0k TIUREEBREDER TIVREH DA DR 2 JSURREDER

TRV OBEHR, 4% | HABASBEALENMEER | HBSNETELA IC OB
BHTHMERLI=VICE | A3E MAFATIBYET. | RICOAERSAET. £

BT ABERBYES. | BHREZ Lo— BISTL | YEBHT A BERL=Y

TYTEREEET NS SUER | FCRR. HIET SBEBY
DELLATMYRIFENTINGD | FT,

ISk TRAEYET,

18.2.1.2 MR

BR.ISVUR EEE7FO05HHOWBEDIFEAE L7 OS5 H AHIHFO DC EEEZE=4T A EILYRBITRHT
BETYd . X 25 EHIDREESEBLTLEEL (OUT (& SIN_SCL, SINN, COS_SDA E7=I& COSN T9), ZMiTS—F-HEE
BERDEBE . EEXZH1-IEF 0O DC BEEFMTTOTILTYTERAFITTILE DU EHIZKYEZMER (diagnostic
high E£71=[Z diagnostic low) NG|ZAENFET .

LUTDIHAE.IPS2550 REDFEERICE>T, TIVTYTERFLIITIVLIIUEBRTRELEEBRTMNEL, T5—K
BEEMNELLRRESNGWNIEAHYET,

= ZEAISMITTLTYTERSESHE D VDD QWi (R 25 5 LORSE).
L — /38l VDD A SFN DT EBFR=4MT T T IL 7y FHEH =1PS2550 D H HiF =T /31 XNEBD GND ~DE
TR
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ZERIMTTTILEIVIERAFEDHED T U FRRDOEIR (K 25 A TORSHR):

EZR 1YY

IPS2550 M VDD MHFENBBFEER=>T /NI ARTDOHE AIHFFADFTEERBE=>MTFITTILE D EI=GND

NLDFHRFISEIZE. ST TERORKIBRIEZ L EGZHERICISCTRRIDIDBDESHYET . K 24 BIUR
25 zZRL TS,

Uncritical Error cases:

Critical Error cases:

Pull-Up
resistor on
B\rIcI:Jk;n B\’[‘I’::‘;“ Receiver end
Line! Line! VDD
No current
o VDD VDD o VDD VDD
5 Diagnostic =~ 2 o) out @ Diagnostic ~
2 ot Low Q 3 0 Higa? Q
S Pull-Down S Parasitic =
N resistor on w current
Receiver end
GND GND r? GND
Pull-Up
resistor on VDD VDD
Receiver end
‘ Iy r
O VDD % L:[ VDD o VDD VDD
5 Diagnostic =~ 2 S OouT Diagnostic =~ =
2 ouT Higﬂ o ? - 0 Low? Q
S = S Parasitic =
N (%) current
GND _ Nocurent | gnp GND GND
Broken Broken Pull-Down
GND GND resistor on
Line! Line! Receiver end
VDD VDD
9 Broken
5 Signal line Diagnostic =2
S Pull-Down =
(5]
(dp) resistor on
Receiver end
GND GND
Pull-Up
resistor on
Receiverend VDD
VDD ' VDD
[®] Broken L
B ouT Signal line Diagnostic 8
2 High =
(]
w
GND GND

X 25

VDD E71=[X GND SA U DEHRIZEKD 7Oy HIDFEERR
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® 24 TNT7yTEFEDBEL AL
ZEHLARIL >95% VDD >96% VDD >97%VDD Hifr
Error indication during normal operation <10 kQ
Broken GND line Not critical (& 25 0D Uncritical Error cases ZH8) kQ
Broken VDD line, 5V mode <4.7 <3.82 <2.84 kQ
Broken VDD line, 3.3V mode <3.96 <32 <24 kQ

z 25 TIAOUEGHEZELAIL

ZELAIL <3% VDD <4% VDD <5%VDD Hifiy
Error indication during normal operation <10 kQ
Broken VDD line Not critical (] 25 @) Uncritical Error cases &) kQ
Broken GND line, 5V mode <1.48 <20 <2.56 kQ
Broken GND line, 3.3V mode <1.65 <2.23 <2.85 kQ

VDD F7zI& GND SHFHNA—T> DI54E . ADRIRQN F7zI& SDA. SCL A% VDD FfzId GND ICEEEHIN TV SIHEI(C
FEERERNDRNDAREELAHYET (K 26 D Critical error cases SHR), COXOSHBFEERERETRITHIZIL,
26 M Avoiding parasitic supply currents [Z7R 9 K32, S DiFFZ% VDD F£/=IE GND ITHERZFNTL TEBLET - Raor.
Rspas RscL DIEIE TR 14 S RL TS,

Critical error cases: Avoiding parasitic supply currents:
Open VDD pin Open VDD pin
VDD * VDD VDD *0-¢ Li VDD
I ADR_IRQN [}------ ADR_IRON[F-MA--# | | Raor
1S4 SDALF-WWA----' |  Respa
§ Parasitic supply 8 L:) SCL [ AAA-——=-- ' RecL
c || current! S )
@ = @ £
a S NoParasitc =
supply current v/
GND GND n pply
GND ra GND
VDD {1VDD VDD VDD
O Parasitic supply S
— || curent! 5 NoParastic )
5 -] @  supply current v/ Q
= g 3 R =
__________ = ADR
3 ADRJF;(SEI\ _________ | v ADR_IRQN [ WA=+
SCL [Femmmems | 1 GND + GND
GND FoY

£ GND Open GND pin
Open GND pin

26 ADR_IRQN i#F. SDA #mF. SCL inFDFLEER
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18.3 HhiMEE

xR 26 [CREFSNTVWBEZWIEFYILARILTEITSN, BEEZRBLESE IS TILORECTSTNITOHNET,
NLDEZERHEREIL. ADRIRGN HATEIYAAARNUNEERT D=OIZENE-IXENCTHENTEES, -,
EMIREEIZT AT LET. EiEA AT —RiHF (SIN, SINN, COS, COSN; & 2 BH) 2N L TEYAHARUEDIEEEE
BHEHLTEET,

[Static |EX—VENT=TS—LEAT &L BENGEIERESNFFET, NT—F 2tk (POR) IZ&2TOHIIT
SNFET, [Temporary |EX—VENT=T 53— LA T (L BEDORAMSBYBRNMNEEIITINET,

[Continuous | EX—V SN =B W75V [TMEHIZT RS, TStart-up |EX— VSN =B ISV FEBRHEOHF VY
SNFEY,

* 26 M RE
2Wo37 B4 R1T W=
VDD over-voltage Temporary | Continuous NEBEEEENZRKEIRELZBZLE. COTFTNEVRENET,

TS DT IIVEREET B0, LEERICERTULZAAMF TSN T
WET,33VE—RDT7S—LLAJIZDOWVNTIEER 75,5V E—FKD7
S—LLARJIZDNTIEER 8 ZSBLTEEN

VDD under-voltage Temporary | Continuous NEEREESR/IMHBEEZTELE. COTSFT NI ENET,
TS5 DRI IVERITE1=80. LEBRBICERTIOZAMMF TN TLNVE
F.33VE—FDTIT—LLARJIZDWTIEZR 7T2.5VE—FDT75—
LLARNIVIZDWTIEE 8 ZSEBLT SN

VDDA under-voltage Temporary Continuous VDDA DIEEFEHHE ., 3.3V E—KRDT7S5—LLAJLIZDNNTIEER 7
.5V E—FDT75—LLALIZDONTIEE 8 #BBL TSN

Data access failure Temporary Continuous FyTREBDHE

Protocol integrity failure | Temporary | Continuous | 12C 7 —4#55% D&

Shadow register DED Static Continuous DX ROLORANUYETIVE YRI5 —H M (DED)

Shadow register SED Temporary | Continuous wRHLERAN LT IEYRIS—RE (SED), HHE VRIS
—REICKY . LORAETOBEE Y MREMIE (SEC) BhHEIhE
-g—

Nonvolatile memory DED | Static Start-up NVM Z T ILEVRIS5—1H, B2 DT7RLRIBESNIZT—FNFy
JEN EVRIS—DISTMNITONET

Nonvolatile memory SED | Temporary | Start-up NVM LU ILVEVRIS—1, R DT7RLRIBESNIZT—FNF

TvIEN EVRIS—DISTMNITONET
FHEYAIS—HE. NVM B ADEE WEEHMIE (SEC) ZBHE)
BIIZR)ALET

LC oscillator frequency Temporary | Continuous ZDIZ7 (&, LC HIREREDERBMNEENDEEITEYbESNFET,

failure BRHMERIITOSSLTRETY

LC oscillator general Temporary | Continuous LC HiIRMBDENMEIZILT DL, CDOTTT A vrEhET
failure

Internal oscillator failure Static Continuous FyTHNE IR E RO HKE
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2Wo57

247

RIT

B=

Internal bus failure

Temporary

Continuous

FyuTHERI R D fE

IRQN watchdog failure

Static

Continuous

DAVFRYT NI AERE T H LY. AHEIYAAERERE
SEBIENTEEY  FAY—DEIRUINIZAD E, BIVAH TSI
tybsh, M- BEBSNET . YAy FRyJEZEDIC) Y
b BHE BAX—EFILTEFYT

Mechanical damage

Static

Continuous

FOTITHWENRE CVAVTFYTDIZ90 W GENDNFIvILET

Output buffer failure

Temporary

Static

Continuous

7+ 0% H A (SIN+SINN) FE1=1d (COS+COSN) D FEH4fEAS (VDD/2)
LIRTEE (

&120m DCOFF,AL%%E-E\) LEERRBGEIZEYcENET , COMEL,
O HAZHME—RIZEGRLEL. BIC7FOSEHEATIZLET

—BRIR N D FEEF Ty oh 8 B LI LG T DIBE. FyT D@
ZRETB120. 4 DT RTOT7 AT EAITHBERIIZA T2 static
output buffer failure flag A tEvhEhE T

COIRREIX, N —F ) ybFEIX 12C 123—T( X5 static

output buffer failure flag 975 EIZLH>THY T TEET,

Output buffer overload

Temporary

Static

Continuous

CDISTF HATTOATERMNEESNI=HIREEBZ
BRIy ENET  BRFIKESMEESN=T /3 R
toc,assert&ﬁir: Eés éf@?j’ﬂ7‘~ﬂjj3§7j_7l:baf_9‘_ (HI—Z :lﬁ%
— R H ABEEFTIIIET /NI RFE too geascer RICEERT
SNFET HARAVIRYBERRKEFIBUVFIVIShES

T 12 R 13FSBLT SN

—BMEBATFIvIN 8 MZBA THEGT 2158, FyTDBH#E
#5186, 4 D2TOTFAT HAITHEERICA TIZAY static
output buffer overload flag A\ EvrENFET

COOAREE(X, INT—F ) YhEIX 12C 10 F3—T A XD VS static
output buffer overload flag #91) 74 5 &ICK>THY T TEET,

Receiver coils failure

Temporary

Continuous

RISTE. UTONWITNADZEIASIILOHEENREL-ZEICE
yhENFET:
O )LRE5EHE . GND 5E#&. VDD f2#&. a4 JLETHR

Transmitter coil failure

Temporary

Continuous

CDITSTE EEAIIITHEAHHSEEITEIVIENFT

Junction temperature
warning/failure

Temporary

Continuous

FUTRERE L Y OBREEF - THE

Internal supply failure

Static

Continuous

FYTHRBOEREEES

AGC error

Temporary

Continuous

ZDIS5Y1E.AGC DT AN I—HF—HATa4 S LLI-SIRMEIZZEL
f=EEITEvhENFET

Internal digital error

Static

Continuous

RNERT 2L EI R D&

BIST diagnostics error

Static

Start-up

B TAMAHDZX LDEE
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184 REPLOSRBEAE)IS5—

TARTOLORE BEEAT) . BEUTREREATYIZHLT, TT—ETIEa—FK (ECC) AREZIN . 2EYLIS—HRHE
1EYRIS—ETIEAAIEETY L ECC TS—MEETBHE, 7S5—LIZTNEYREhET,

185 LC HIREIROBEEHE NN

EIEL LC HIREIR D KRB RMEE L. 2MHz~5MHz T, iR ELEE (0.52MHz~1.73MHz) L5 R ELE & (5.8MHz
~6.3MHz) DOEITY , SMFFE G (BEIRDAFI3E IV TARIY—barToH) OFERIZKY. FIEEORIRE KL
[F. EITTFA4RIY—r-aVTF oY DEBERBIZKHCTBEICE O TERLET 0 R—=COIGHMBIERD Cr X 2 £F 3
0) CTx1 & CTX2 %%Q:E-E\)o

HE: BEGHROEVNILTUHEFERALTEZE,
RIREREABFEDT TV r—2av QEERICIRESLSITT 51012, FEHKREROHIREREHLANHBTREIN.
LEBFHEEL TL O RBITESNET . A—F (L. BIRAIRBO BREEENHEHEESITTI—LIFTEERT H1=HD
ERETFROLSASEZRETEETT

19. WEAL#EHE

VRIEHEMZVELT 7 T)r—2a TlE B 27 ITRT&SIZ, 2 DDEFI D 1PS2550 ZFALI-MRILEZRETHERT
=FFET.MEMNIZIX., BLA—YvrEHEL. ALaMILEEZRXELET A, 4% PCB BICERESN-EEQMNILER
EaMILTHEWIERMIZHEEIN TOET,

AMIILDERFHZIEDT. 2 DOREEIAMNNEZEWVNIHESHIHETAENTEET, 7ML E—TFED-HIZIE. 2 D
DEETMILEOEBMGHESE TN TN MTINENHYET,

Sensor #1: Sensor #2:
Supply Voltage VDD1 Supply Voltage VDD2
A Shared
Target
SDA [ ] ADR_IRQN SDA
SCL R scL

SIN_SCL

[ ] RX1

SINN SINN

COS_SDA COS_SDA

IPS2550

09G¢Sdl

COSN 1 COSN

VDD

VDD

GND
GND

27 TI)r—2av B Ta7IbeoY, TaT7ILER
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20. it I

—MRREMILEA—TIEDEEER 28 ~F 31 ITRLFET . HlELT. 1 x360° .2 x180° .3 x120° KU 4 x90°
DA—RFEEFWNREINTVET, thD ZLDEAEDHE (REMIZIFTEED n x 360/n) DNATEET. n [FEHTT,
BIZIEX,. TS5V LR DC A—RHMIBEITA—F/\V I D=0 DU HERETTIE . n [FA—2 LOBROBELYVET, CDKSK
5 E.1PS2550 D AEF L. BExtHiY 1 EXBHRIZLRYET,

ZERBAZRME ) ARG LERL T BBNEELSALETHILITEFALT(EZEN 4 AHaCILEE
(4%x90° ) 1%, 90° Hf=Y=£02%==+018" DHEHWIBEEZBONET,

Output Voltage

5,0

0 90 180 270 360
Rotation Position (degrees)

28 360° Mzt HDaSMILEERETEEEE D

Output Voltage

5.0

4,0

N 3.0

[/) 20
1.0

00

0 80 180 270 360
Rotation Position (degrees)
29 2 x180° O—&Y U HADIMILERFTEESHD
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Output Voltage

— COS
— SIN
= = = SINN

= = = COSN

0 90 180 270 380
Rotation Position (degrees)

30 3 x120° A—A)E HADaMIILEETEERTE N

Output Voltage

0 [0 180 270 360
Rotation Position (degrees)
31 4 x90° AO—AR)E HHADIOMIILERETEESTH A

© 2022 Renesas Electronics Corporation 47 July 22, 2022



RENESAS IPS2550 Datasheet

21. BEMILE (EMC)
EMC EMDEIKEHETIZETEIHARSA1E. CELIZHLTIIPS2550 EMC recommendations | EL TAFTEET,

22. 16-TSSOP /\v7r—UH i E

Nr—ONBRIEAREDRRICHEAENTEY. TOULINLTICATEEY . \vr—DERIE. AFATREGRH
0)7_:_9—6—?-0

https://www.renesas.com/sg/en/document/psc/16-tssop—package—outline—drawing—=50-x-44-mm-body—epad-27-x-33—
mm—-065mm—pitch—eng16p3

23. v—%>4

231 HEEZBOT—F2T

FAV 1 —8HDA—RIPS) DRI DXF IO =7 H o) RIZIES %8

IPS hn
2550DE SA 2: B Fa—FR(2550)DRD 4 XFEDEIZ
LOT D = EX&teRET
YYWW R E=B{ERESHE. LREEE
542 3. "LOT” = Ay &HE S
Al SAY 4 YYWW” = BliER:
YY = BEFEDT 2 #1
Ww =24 3& 58
R = RoHS ##LD K=
24. FF1EHR
RIMRES MASRRAE/ I YT—D MSL E4& XyU7a47 RE
IHRR—XK/3YF fF 16-TSSOP, 137 1)—JL, 4000 /8— | .
IPS2550DE1R 44 % 50 mm 1 v UL 40~+160°C
IPS2550STKIT IPS2550 RA—AF vk (USB BIEEAMR. IPS2550 Lo HES 12— LB LUVEES—TILEESD)
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25. METEFE

®ETH

EERE

2022 7R 22H

(FEEERR June 20, 2022 0 [ i)

p.l HIE: HEER (TR S RER

p.1 458 3.3VE10%FE (L 5.0VE10%M 5. 3.3VE03V F£f=[L 5.0VE05V IZER

p5 R LEVE S 1 TINTYTFLETILE D ERICOVNTOREIELE

p.5b & 1: ELES 6.7 TX1~GND [, TX2~GND fEl&REIEIE

p.6 & 1: ELHES 8 BIEHADERAER

p.6 & 1: EVES 10 IEHRBADREIEIE

p.6 & 1: EVEE 15 TILT7VTEIDERF. SBIIROER. FALLLVEES OFREAHIR
p.6 & 1: EVEE 16 TILT7VTEBIDERKFF. SRILIROER. FALLLVGE DOFREAHIR
p.9 K 4: Vippanx BIEDE—FRIZKDSHITHIRDER, iSnBHREDEM

p.10 533> 5: VDD D EH% 5.0VE10%H 5, 3.3V+0.3V F=[E 5.0V05V IZEE

p.10 ] 6: Rruuc ssor D F R FCEHIFR, 1ZEBELE R

p.11 5 6: J¥ic[a] ERKX 2 AR EZEER S AR EICKRIEER

p.11 923> 6: VDD=5.5V TOREBEREDEZRERK 4 DEDEAITRLIzAZEMEKE
p11 o3 6: USURTL—UBNFRELIGE DEFEEHMN BT

p.16 F 11: VMaccw, VMaccaw 1E4%3IE N

P17 T 12: togassort I/IMEIRXKRIEDNLEE ., FHDREEIE. SFLDEE

P.17 3R 12: tom assert {EHRIBNN

.17 T’ 12: toc geasser TEFRIBNN

P.17 3R 12: tom deassert IEHRIB N

P17 T’ 12: toc se HIER

p.17 & 12: IRTHR. ;X 5E[al [bIDEM

p18 R 13l Flov ITEE

p.18 R 14: VoL & VoLson ITER

p18 T 14: 1o F lo spn[TER

p.18 & 14: Ro % RspaRscL, [CTEE  1Z#E{EIBEE. Raor BN

p.19
%= 15: VoL & VoLcossoa ICER
p.19

T 15: oL & loLcossoa ICE R

p.20 % 17: & 17 [CEBB%EE

p.21 923> 81: M 7D LEIZ, KEFRBADREZEM. K 8 X 12 DEE. EELTLV KD
HilBR

p.23: X 8: RIOEH

p.24 3% 18: tpp Z tep.rim & tep .t (TS

p.24 & 9, 10 RER{EBRIEE

p.26 a2 13: X 11 O LIZERBAZEM
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