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7 @ Cry & Crp 1E. FILBEIEICHBESIZL TSN, Chbldst 3 THETEET
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EVEE Ev4 L] B=
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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 FED ML TS
11 COSN Analog Output | /\wI7ftEF7FO N k2 S8R
Analog Output, | /NI 7HEFFATH A, TAYSIVTE—FFDOTIRIIL 12C T—2AH A &
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13 SINN Analog Output | /\wI7RIET7FATH N, &k 2 S8
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70}1/7‘7701:&*% RsDA (ﬁ 14 %EE.E‘) E?&%ﬂ‘.bf(f:éb\
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EL&S ¥4 F7rajEs 77—':'17; : L Fagssvyg | &Y 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: REEH AV FyIILH A, A7 REE=VDD/2
COS: YA FvRIVE A, INA T RXEE=VDD/2
COSN:  RERaAY A FyRILHA. /NAF7REE=VDD/2
REF: DC HA/NATFTREE. VDD/2
SCL: 12C JOY 33 AV TILOOYO AR
SDA: 12C 0V S3 AV TZILRART—21/0 R—k
Hi-Z: HAFNAAVE—F VR BB AENEOT LTy TBAEL T TSV EBRTRENET,
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X1 COSN[F——T>
Cous
™ VDD[ 10 33V/5V
GND 9 Cvop
VDDA [IJ%D
2 SE|TX AV TUH(Z&D ASIL-C #ERLIZH TS LC FiR[E IR

© 2022 Renesas Electronics Corporation 7 July 22, 2022



RENESAS IPS2550 Datasheet

[ ] ADR_IRQN SDA
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e)
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o =&y
> COSN
™2 VDD 33V/5V
GND
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3 AETX AV TUHEOEBRE—FER TO LC iR E K

FEIRBEEE. ML L, AT oY Cra. Cra PIEIZEKY LT O RIICTRFVET:

F iR BREC _ 1
frx =
o ’L X Crx1 X Cryp = 1
CTxl + CTxZ
Crxi = Cre DIHZH: — 1
frx = )
2 /L—CTZ’“ = 2
C = C = 2
1 = O S TN = 3
__T.

frx = FIREFEE (B MHZ)
L= AUE IR R (B 4 H)
Crxi, Creo = BEME (BHL: 1 F)

5352 RTx1 = RTX2 = ZZQ (*Ei%ﬁﬁ)
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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 8 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 FHESHRE (ESD)
iLs INGA—E & =/ 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, | A00rding (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 BESM
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 3548
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
Viooamn | -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~ BHAH-YDEE (%) T.100%% 1 EXAPOAEHETY,
EEXZ EAYPRADEBEE. 1 EKAEH=360° (1 Z)LE—) % 1 HEH-YDE K TE =D TY, I3 20 DHIE
SHBLTEEN,

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

e RAREREE. UTOERIKEFELET:

» RADUYUIVIVIEE: EMIER 6 ZS LTS,

s BRER FYIOKBEEENE. BREE. ASBERER. BLUSI—HATOV S LREBELREEIMNLERIZKRE
LET . TAVSLAREGEEIMNLERER 912, NEROEETRER 6 kTLiT

» FRAEETOAMILER: —BIICIK, ISEAMIVEZLDEEIAMNILEREVLELL, KEFAMLITDENASILE
FRCHETRHCENTEET , AMILDERED 25mm A5 30mm DEFE DB MO ILEFRETIH, IAILERITH
3mA M5 5mA, BIRERIZZN TN 12mA DS 14mA ZLELLET, IPS2550 (L, FEEQAMILEFRE 20mA £TER
BT HENTEET,

» EEROEARESR: IPS2550 [E. -40°C~+160°COFBEEE TR EINTLET,

» PCB EDISURTL—2 A EhER/\Vvr—C D EER
VDD =55V TH. RAXERERE. ARNAHNEWNGEDERLSEHD PCB DEIFREDE RS

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—UF-8)
7. B
LUTOEIMMLSRIE. R 6 ITHESNTOOBMERB T TEMNTY . (Taws [£-40°C~160°CTY)
&7 IPS2550 BRAIHFE. 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 41 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 &)
V3VDDAwr | VDDA under-voltage detection An under-voltage alarm is created if |, o 280 v
VDDA falls below these limits. ' '
© 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 if VDD 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
V5VDDAuwr: | 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

At 51| 4k (B 8%

LC RIREERDFMIETNEH Rees (£, X 4 ZHEALTHETET T . REGIHED-OICHEIRBIBABEE TEH&R/MEX
EnEERELFTY,

Note: EMC ZHET 5=-H. 2 DD C D 2 fENDBEMENE= (Crxi = Crxp=2C.) Z GND (IR L T 5| IZHEMR T HEHHELRE
LET, FMICHHOTIER 2 £HE 3 LSBLTLEESLY,

—_TC:

o o1 L
Peq_RS C

RPeq LC %*’E@%@%{ﬁjﬁgu*&*ﬁo
Rs EEHEREICHITHEEFEIMILDOETIES,
L HREKRHICE1THAINDIT 73V R,

c WFAVTUHDOHERE.,

=X 4

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

© 2022 Renesas Electronics Corporation
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£ 10 M ILLI—I\TAVRIUR TR
LS INTGFA—5 e =/ R#E =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
(& IS
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
Crx1
Crxz er i :
Receiver input JI{CK For improved EMC immunity 100 oF
Crxs capacitors
Crx4

© 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 EMFIvo
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 (tri-
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 & 468 475 ms
after this time
Debounce time for temporary release of FoI:;)wmg aﬂ o;thput gpmmor:l
tem_deassert analog outputs after output common mode switch-off cog |t|on,. 5 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 b .
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;
Restot 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: COUTYMELYEVRKHEOBERITBESNET
[bl: COUSYMELYREWEBODIEVEEEE (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 Bifr
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#EA AT —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 Bifa
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 | ViHmin t0 ViLmax 0.8 1.2 V]
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 Segnd ""?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 TMERMAE)
s INGA—E & =/ B#E PN Bifr
DRywwm . . >100 at 25°C
Data retent According to AEC Q100 Y
ata retention ccording to Q 15 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
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8. [EIERERHA
IPS2550 oY EEKIE. 1 DOZEEICILE 2 DOZEASIILTERSN, BEEXTUMRBREREOBEREELTE
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. BBIEZEAMNICEEEZZELET . 2B YMENMES . AMILDOB T AV FRERIN TS =HIZ,
ZIEIMNIHEFTOEREIFEOIZHYET,
3. AMILDLEIZERS T YMERESNTLDIEE:
a. MBIXERESF—YFOREIAEREZSZELET
b. EBERIIFHIGEZRESE . I—FINTOLUEREFZEZRVIEET
c. A= YFNTDZIEIMIEEIZFEINDIEENFEIL. FHEEHEIN-OMIILOET AV MDD EREICRYENE
CEd
d. ZEIMIVIFEFIZ, = YMIBIZR L TRIBEBENEIL T HAHAEENRELET
4. 1PS2550IC &, ZIEE S DRABHRZITL. TDE. 742 LTHEESNERICHALET,
2DOMZEAAILH90° LI TSI, HAESEI—TYMIBIZIELT 90 DBEENEDEEESICLLA
LY ARV AUV EBZERLET, FEESIE. HIZIX. Vsin & Vcos D Arctangent SBEEE{THIZEIZEH T, faxt
MBIZEMMITEHIENTEET,

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

cos

8.1 M=

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

ADR_IRQN Digital Interface for
SDA Diagnostics and
SCL Programming
LALALERAL AL
‘ | ‘ \| —COSNEREC
U j J U ‘ J l j U U | e (OSHE COMPY ECTIFIED)

. . OMPLEMENT [RECTIF €
M@Mﬂm Receiver |:> COS_SDA E ><><
i —
Col COSN Analog Output
S —

for Programming,

Position and
SIN_SCL E Diagnostics

SINN

»

Position, Rotation Angle IPS2550

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 BEHEIYD Cos Loopl &R EFET
[ElY®D Cos Loop2) LY., BT AVCDFZEEEITHBEIZHEYET,

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

A=Y FERELGNGES . ZREEREVHTLHEHLEVET:

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

AV D L= FIrEBELE hN—EN=REBIFRESN-ZREEL, 53— YA ENSE D ZREELVIEGY
EX R

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

NIZEY, ZREEET AVEDOFYEMNREL, #OT. 2—TIMDREIZGELT, #0V D REENRELFET,

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

Sin Loop 2
(ccw)

Tx Loop

RxSin
T oj

XO_

RxCos / |
[
«J

N
\ \
AL . = I
\ Metallic Target ~<«—> N J

M Cos Loop 2 Cos Loop 1b

Cos\Loop 1a (cew) (cw)

(cw)

Cos Loop 1= Cos Loop1a + Cos Loop 1b

7 EREB YOOI

7 CEFEFHtEUHICONWTREINEREIE, B 8 ITREINTWAKSIZ, 7T—UF - (XREEr Y (#EHAT 528N T
=F7,

Sin Loop1
(cw)
Tx Loop
Cos Loop1 _
(cw) S~ Cos Loop2
N (ccw)
\
- \
~ \
> |
AN T | IS
5 o—— A -0 RxSin
o— e
- !
I
/
Metallic 1
Target
00 Sin Loop 2
RxCos (cew)
8 360° [EEt2HRAOIAILRIK
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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 & B®/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 18 929 265 ns/°C
- drift temperature range
<
10. HAE—F
Vo ‘ cos ‘ SIN ‘ COSN ‘ SINN
A

\44

71 71
a PRI
‘\'\J_/
~N
. [ ~
|
|

VDD ‘ \ 1
WY S A
| e | . | NS
VD12 '\,\}// | /'\/\\}/./"\.

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

i I . "

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

VDD : ‘
A

- [ [

N | |

VDD/2 \ :
. |

. |

|

ov L

» a(el), 1 period

10 HAOEESHAoad4o73ras UG ILITURE—FR
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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 (BXUVEA—4vb) OEEEE (1 2 EHT=YDEERE)

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 B4 =3) D=HDHHERLET,
CHOE—SDZREWEEREL. K 15 [ZH-THESIET,

—600kr:;)m (eh = 200krpm (mech) = 15
* 19 HAE—FEmEEEE
SIN/COS HHAE—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 vl L] COS_SDA
Offset and Demodulator | || | Control
Gain Setting
Cos_n > —{ ] COSN
Yy
Configuration Temperature . . ) SDA
Oscillator VM ’ p Programming and Diagnostics scL
Sensor Interface (12C)
v v / :
ASIL-C Diagnostics, Intemal Oscillator W - ADR_IRQN

11 JayoyR
FHBRERICE. LTHEENFET:
* Power Management: /AT —7>!)tzybk (POR) Blig, 7F A7 ELUT UL ERADEBRLRELF2L—4% (LDO)
+ VDD, VDDA, H&UHNEIEE VDDDigital DIBEEH LU EEEEER
= Oscilator: EEASILIEBTDERK
= Analog Front End: 2{EEBDAATqILE, A7V FA4arka—)L
o 7Y LY —/3a4)LA S RX1-RX2, RX3-RX4 TOA 7Y ERIELET
o FAURE: LY—\AM L AHIES RX1-RX2 & RX3-RX4 DIRIBIRA T YFEHELET
= Time Continuous Demodulator: RF fRIEZ A BES% LF ERAMEESICEHBLET
* Gain Control: RX1/RX2, RX3/RX4 ANESHMODIREIATYFEMELFEY
* Automatic Gain Control: Y/ ELUVA T AU FroRILDEKRNTA O EEBENFELET
= Configuration, NVM: TIHHFRS LV 1—HF—NTOT S LARELERTE D TERMEAEY
= Programing and Diagnostics Interface: /B LU aAY Ao 7FAd B AA 27 —X, Fi=l&, BRD 12C 1240
—REFATEEY
* Temperature Sensor: FViRENER
*» ASIL-C Diagnosis, Internal Oscillator: #EER L ZHERT A-ODEETOVIDRNEZ ., TIHHFERICMN)IVI SN
=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 DERTEESEHZENTEET , AER LDO (X, 7
TR EERETOAIIVEIROEREEFZERLET, 7HAJEIR (VDDA) (X, M o> T oY CualZkoT/\yI7ahE
T, TURAIIWERIZAEBADAHEFTINTNET,

VDD [FBEEL LV HEHRALREEINTEY ., BEEFFEEENGOMNEICERHSIATVET,

142 LC %M

LC HIRMEER L. £ Y D RF BEREE L. 2MHz~5MHz D BLREFE TEMELE T, BIREI. ST T8 & L GEfEa4
L) ECUMTIFarToH) TRELET, ML, & 9 #SBLTIZIL,

IPS2550 (L&A VA VAV AN ILAMERAIRET, I/ LEBBIER T 11— N TOT S LAEETT .
;;%g&@ﬂ%lis FIRBOELS., FzlEA—T> /23— ORIRE RO MELE QBELGZLNE SO, BGHICFTvy

143 TFFraijEERK

BRRREDIHE.IPS2550 (X 2 DDA H7HOTEESFYrRILEFRALET 1 DIEHA4U B 251 DIFa 4V ET. 2
T7FraJiES0nERATY,

1431 RxaAILE

L<—/\-a4 )L Rx Sine &LV Rx Cosine I£. IS5 RADA—T>/2a—k VDD AD3—bh, LU RFAIOaSILA
D a—rAEND, ERIZFIvIEnET K 2 BEUE 3 ITRTESIT LU—NRASILIERD 2 DD FETHERT
=FT

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

« HMER: EERIPS2200 LE U HEMMEIRHELET,

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, TOTSLIZKYBIRATBELERLAIL (R 11 B8) &
LEERENFE T, AGC (X HIEBS DIRIEAY “no-switching-zone” [ZADKIIZRIET 1 EBERIZHAELET,

AGC ZEMITTALET F AN I—HFITTOT S LEINF-BEEBAIGE . AKX ANEBSHIRTELETH
$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 S])

12 AGC {RIEL >

144 EBFYoRILOANEZ

NEFIBEEDREERETIDERMAHZE. BEATLa  ELTHATEELRIL A Y RBHHETOEEFrRILK
BIEETY , ChEBDITTEE. FuTlE 2 DO7FATEESRBRETHAUBLVA VA UIESFvRILERHMICA
NEBZFET, COFEEEATAHET. ATy (EEER) BETH, YAV EEFYRILETHAUEEFYRILED
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 CEREHIEH L=y (ECU) D IEIFLHIERA T avhrEShTLVET,
IPS2550 [&. IELLY VDD EBFEMIBLARIL (3.3V =1L 50V) ITEETAELSICEYIZTOSS LT EIRELAHYET,

151 IUARTYK vs. JE—MESE

IURTFYREHETIE., toYET/o0a0k0—5 (MCU) OEANRLT U RERENR (PCB) ICEEBESNET . b
DT T)r—23 Tl 2 DOFVITRIDEGRIZFEEZETIEIHYEFEAMCU (X, BRIDOTIRIL 12C A2 T—R%EF|
FALT. 7HOJEBDRNERMTHELEML O RAIEERERLIEZY. A 79O AU EEBERICEEBLIZYT
BIENTEET,

ADRIRQ ifF(%.IRQ E—KFTEWIZERINET,

TORNAVRATTI—RITTAREY SDA LU SCL #EHT 154 . IPS2550 H KLU ECU (X, TORILDNAHBLUVA—
EBLRILEZ—HESESE=-HIZ. BL VDD EEHRBLAILEEETILELAHYET,

13 SR ERRICE, TOARTYREET EMC 4REZ R LB 5O ICRELRIMITERENEENTVET,
FEE: Coutr~Cous DBEEMEF, SN TS Y A2 D ADC ANBRBIZE>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 LIZEEEINET

JE—RT7 T —230TlE, B EDa—ILIE ECU EIFRHAICHE-TEY . ¥—T L TEHINTOVET  ARMIED
OIS =TIV LEDTANDEHEARIFEL DRI TES LT VKR ODBENHBYET . BE. VT IILIURERD
HEIL4ARKDTAY (VDD, GND, YA, 2 M), ZEMERDIZFE(L 6 KDT A+ (VDD, GND, Y12 REsH A O
YA, REzav(Y) BMRETY,

IS—DGE. 7HFAoH AR ART—FE—FIZTOYBEDLYET, ZEREIX. TIL7YyTERZERLTHAEEZE
VDD [ZTIWT YT 50 B 14 I2RTKSID), T O BEERLTCHEABEET SURICTIVLE DT BIE2&-T
RrENFET (B 15 2 RLET),

PHRTOFEMDONTIE, U232 182 #S L TIESLY,
14 BEUE 15 TR EIREICE, ) E—MREETEMC MREZER LS 3-OICHELNMTFEHEAEENTHET,
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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

O

Cvpb_Ecu

Sensor module

Connector

Connector

G-

ADC
inputs

VDD

GND

Electric Control Unit (ECU)

ADC
inputs

14 ZERILTYTERMASVE— T ITUr—3y
[] ADR_IRQN SDA
[1RX1 ScL
1 1
L e SIN_SCL 1
-
[1RX3 3 SINN U
7o)
R4 & COS_SDA o, 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
ZZLET, SDA & SCL OMAIX. AETINTYTHERENLTENDERERE VDD [TEHINET . NANT)—DEE
(E. WAHDZAH High IZIEYFET, T4 —F AND #EEZERA I 521, NRITERSN TS T NS RO E A IFA—
TORLAVFERFA—ToaLy3THEIBERHYET,

NERT AR GRRMaMO—3) HEREZERIBL. VOV VIESEERL., SREF R TLET , BEIEL. YRZIZEH>TTFRLR
BESIN,12C N\ R{EFR/N—D3 21 FHR—MF 5 12C AL—T#eEFHR—ALET,
AT HAIZF YT T4IILAEIE EMC OV T U NEFNTWSIGEELNHS=6. BROTIHIL 12C 1237

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

1531 FPRLRZERAFE 12C (T74ILK)

IPS2550 M7RL REIR{FE 12C 10271 —REFRTHEIITTATSLEINTUIVSIEE . ADRIRAGN EVIE/N—KH 7
[2&>TI2C RL—T 7RLRFZERTH1=OIZFEHINET,

T 74 JLRTIE ADRIRQGN EVIE IPS2550 M 12C AL—T7RLRZEN—FKROIF7EVEEICK>TEERTH=HIZAHLG
nNEIT. COEUDIREEIE Tbit D 12C FRLAD A3 Bit IZRBrEN, IREED RERHY 12C PRLAM A0 Bit [CRBENET
(B 16 Z5BBLTIZELY,

TIAILED 12C PRLRERETIE A4 [ 1 IZERESNTULVET , ADRIRQN % GND [CEEL-HE . IPS2550 DT 7+J)L
RRL—TJ 7KL X% 0010001 (Binary) = Ox11 (Hex) IZ. VDD 2L 1-B &1L 12C 7KL XIL 0011000 (Binary) = 0x18
(HeX) (:El')gsd-o

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

RNIZENFNDOTRLAERAITOIVTOTRLRAEIREE NVM PRLRABREDHAEHLEERLET,

12C PRLAE Wk A3 H5 A6 [ZERID 12C PRLRELT NVM THRETE. HXK 14 TINARETFRLAIEETEET (&
ML LS AFaIEELE [TIPS2550 Programming Guidel 22 BBL TLE&ELY),

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 TRELRERFE12C /2T —R

1532 GND 4%k F1-(d VDD 4. ADRIRQGN EUEH L= 4/ A D [E 5

RELFELRT7IIr—2a0 TR, ISR FEIL VDD DBEFEHRL ., MENREL-IGSICHIGTIVENHYET
o E—LT7T)r—32TH GND £/ VDD T4V DBRES LV ENLDEYEZEERDIZEEER 25 (TRLET,

N—ROIFPEVREIFEIZEDTI2C PRLRAEEIRT B71-8IZ ADRIRQN ELZFEHT 515 &%, VDD F£1=I1% GND [ZE i
BEHELEWCEEHRELET, FYTATREIRREIZASAREME D H 5 GND F1=( VDD ECfg A iR L1=15 &=, ADRIRQN
EYamNABEERERTAT=0IZ. RorE LT VDD E£7-1% GND [ZIEELTTEL (F 18 &3 14 1),

Rson % éRSCL VDD Raor Rspa éRsm

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

IPS2550 4 MCU ADR_IRQN

ADR_IRGN Ratr 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 RscL
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—T AWM FNZ$EHiSNE T, & 12C AL—TIZIXERID 12C TELRABBHLETT,

20 TIFRAL—TEIAIZELD12C AR TT—ADIER

12C /37— RADFMERBAIZDULNTIL, [1PS2550 Programming GuideJZSBBL 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 LTS3y

IPS2550 Z73I(CIE. SFEIFELRT OV S LA T LAV ARESINTUWET , FHTOY S LRATHEGHEEIC DLV TIE,. £ 22 T
REALET .

IPS2550 IZIE. ROVWTNDDFETTIEAL,. TATSLTHIENTEET:

= 2CAUBTT—ARTTAREL SDA & SCL % {# A

» 7FHO45HAEY SINSCL & COS_SDA 4L T

AR TOUSIVT OFMICOVWTIEERIZIE L TH NS AFAAELIPS2550 Programming GuidelZS ML TLIE&ELY,

SDA &V SCL EVTHEATRER 12C 12271 —RIZKY ., 7HATHEAETEDETHIELEL AL READTY
TRE FAVBEUVA T IR EEDFERDEEERBICITICENTEE T, IPS2550 (. 12C EIOraLEFEHAL
T DAV BITI—RENLTRKRIZTOY S LTEIELTEEFT . K 21 #SBLTESLY,

H. SDA, SCL HFICIETIL 7Y TERIFABEINTOER A, COMVET7—REFHTIAESIE. oY ED1—IL
FEIENEBOWTANINF T T TV TEREZRYFTEILENHYET,

VDD

Rspa ﬁ RscL ﬁ

SDA

{ ] SCL (Master)

0O 0O O oygao

Programmer

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

1 T T ] oND

]

Sensor module

Connector

21 12C 123 7x—R%ZHLT=1PS2550 D045 5 L

BEICEOTIX AFICTORIZELETAVYDHARNDERICHZSN, AEL O RIANDEAMET V2 ANBERLR N E

—kT7F)r—230TlE. 2 D2O7FO5 H B (SINSCL KU COS_SDA; K 22 #5H8) /ML TIPS2550 27 A45 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—— (] {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 oo VDD =33V
Cvop
9
VDDA GND [I] T {1 T GND
S T
[ &)
[}
[
c
Sensor module 8
22 TR HAEELT- IPS2550 DEEREKTIETHOITAYT S LA

iE: EMC & ESD REDEEMIS . RFEAD 12C /27— REFIFT7A—TAU T DEFIZLEWLTEEL, READ
SCL #iF & SDA #iF (&, 3T Rspa, RsoL GEIDHEREIELR 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 BERAICTOYT S LENT- IPS2550 % 3.3V BIRICHERT 5L, BV) BEXTREDFTETREEILERE 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

TS LA T ar

Supply voltage range

3.3V £0.3V F£=[E 5.0VE05V, T5—LLARL

High speed interface

A /AYALEGF-IF T ILIUR

Digital diagnostic and programming interface

FRELRELOMMTE 12C F1=1FEIY A A1E 12C

I2C interface

AL—TF7RLR . 12C B—K, FRLRAERBHY ., F=(ZEYAH#HY

Diagnostic signaling on high speed analog interface

DHKETIK. 7HRTHEAEDFINAAVE—FVRTY , (HA1, 3
YAU) & (REY AL, REEAY (V) R R IZH B/ BIEREFT6E

Security lock function

TIAZADREL P RE%E)—R A1) — R/W Oy 23R E AT BE

Receiver overall gain

EENOL g 5 EEE S

Sine, cosine channel gain

IRIBS AT YFMIE. PHERHE

Sine, cosine offset

ANF Ty DERTRE

Transmitter oscillator

AT RAER. AMILIEREDREE

Time base counter

EEMRRFRBOAE. L TRRBER

Interrupt

BIAH AR DEIE/ BN/ )T

Automatic gain control

T4V TR

18. BRELZ 2L

18.1 #EER4E ASIL BELUISO HEHL

IPS2550 (&, NERE L UNEDREAN—ALEFALT,. OUJILIC TASIL C. TaF7JILIC T ASIL DETOLRLHEE
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—RICTS2ETT AT H A
EVICKEZHMRREFIRELET . COZHE—FII. EEOBHESEENHIHBHABEICE>TREINET . K 23 %S HE
LTLIZE&LY,

Vour
A

VDD

I I I \
I [ I |
N~

‘\.}// e \\}./H\.}

VDD/2 >R 2 > \ Normal operating range
N AN \
PR o <
J—= ~l.—~" ~

Diagnostic high range

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

23 ENEERER & 2 I B

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

AGC NEMDISEE . BEHABREHEEEIHIRENT . ANEBELESNADBRT AV EHIT-ETERSNET . 71>
FELKRETDRENHDHIEITEREL T ZEW, ELKRELGWE HABENBWERICBEILET .

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 P MEEE DER

7O HhEFERLE 12C 42272 —RATOTAY S LHIE, SINSCL £KLU COS_SDA EVENETIL 7 v T3
BTAIVELHDCEITEEL TSN, BV ED2a—ILEREIZTLAIVERAEFTFNTWSEEX, TOJ53Y
TRONETLTyTENEZESERLT. HADBREREFBAGEVEULENALANLERETILENHYET L
> T HIRIREESAVDREBIEBTODX V) IL—a B E IPS2550 2 ED1—ILLANILTITAY I3V 3 558
. BHRROEOICTIVLTyTEREFERTHIEEHRLET,

© 2022 Renesas Electronics Corporation 39 July 22, 2022



RENESAS IPS2550 Datasheet

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 BRET IUREDER
DESNEIEREVYICOE | HATRNBERLEMEZE | ERI(VDOBER. LY %
RIZOAERSNET . £ z%n‘: HARFATIZBYET, I/ EERI=VFT
ZEEENT AN ERLI=VNT | BEREBIE. LO—ABICTL | BER. GIEHTIRENHYE
ERBIUVHIETILELNSD 7 VIEMELIETLAIUER | T

VET, DELBHNRYFFTLNTLNSH
[CE-TERBYFET,
H W EBTRE DR 2 KDERZDHH NE DIERE HALTIURREIDER

HAOERMNBEERLEMEE HAOERNBERLENMEZE HAOERDBEERLEWMEE
BAdE HATATIZHEYE ABHE HAEATITHYET, BARDE HAFATITHYE
T BHTIREE(X. LI —/\BIIC | BRI, LO—NRIIZT L T, SETIKEEIX. L — 1\l
TVTYTERFELETILED | POTEBREFLIZTIVEIUER | ITTLT7YTERERETIL
VIEROESLARYMITEN | DELLARUMFITONTLSD | FOUIEROESSHERY AT

TWANZE>TERYET, [CE>TERYFET, (FoNTLSEMNZK>TERY
E 8
TS0k TIUREEBREDER TIVREH NEDIER 2 JSURREDER

TRV OBEH, t4E | HABRSBEALENMEER | HBSNTELA IC OB
BHTHMBERLI=VICE | A3E MAFATIBYET. | RISOAERSAET. £

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

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

ISk TRAEYET,

18.2.1.2 MR

BR.ISVUR EEE 7705 HHOWBEDIFEAE 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 5 out @ Diagnostic ~
3 ouT L 3] 3 0 figh? Q
S Pull-Down S Parasitic =
N resistor on w current
Receiver end
GND GND {] 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 3 g 0 Low? Q
S = S Parasitic =
(%5 [%5) current
GND No current GND GND GND
Broken Broken Pull-Down
GND GND resistor on
Line! Line! Receiver end
VDD VDD
9 Broken
— Signal line Diagnostic )
S Pull-Down =
[
(dp) resistor on
Receiver end
GND GND
Pull-Up
resistor on
Receiver end 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

© 2022 Renesas Electronics Corporation

41

July 22, 2022



RENESAS IPS2550 Datasheet

® 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 SiFHNA—T> DI54E . ADRIRQN F7zl& SDA. SCL A% VDD FfzI GND ICEEEHIN TV SIHEI(C
FEERERNDRNDAREMELAHYET (K 26 D Critical error cases SHB), COXSHBFAEERERETRITHIZIL,
26 M Avoiding parasitic supply currents [Z7R 9 KT, S DiHFZ VDD £7=IE GND [THERZFNT L 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 BEDQRAMBYBRNMNEEVITINET,

[Continuous | EX—V SN =B W75V [TMEEHIZT RSN, TStart-up |EX—VSNT=ZBW ISV FEBRHEOHAF VY
SNFEY,

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

TS DT IVEREET B0, LEERBRICERTULZAAMF TSN T
WET,33VE—RDT7S—LLAJLIZDOWNTIEER 75,5V E—FKD7
S—LLARIIZDNTIER 8 #BHLTEEWL

VDD under-voltage Temporary | Continuous NEEREEHR/NMHIBEEZTELE. COTST NI ENET,
TS5 DRI IVERITE120. LEBRBICERTIOZAMMF TN TLNVE
T .33VE—FDTS—LLARJIZDWTIER T£2.5VE—FDT5—
LLARIVIZDWTIEE 8 S BLTEEN

VDDA under-voltage Temporary Continuous VDDA QIEEFEHRHE ., 3.3V E—KRDT7S5—LLAJLIZDNTIEER 7
.5V E—FDT75—LLALIZDONTIEE 8 #BHBL TSN

Data access failure Temporary Continuous FyTREBDHE

Protocol integrity failure | Temporary | Continuous | 12C 7 —4#5% D&

Shadow register DED Static Continuous X ROLPRANUHE T IVE YR I 5—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 CVAVTFYTDIZv) D GENDNFIvILET

Output buffer failure

Temporary

Static

Continuous

7 0% H A (SIN+SINN) FE1=1d (COS+COSN) D F4fEAS (VDD/2)
LIRTEE (

&120m DCOFF,AL%%E-E\) LEELRBGEIZEY,ENET , COMEL,
O HAZHME—RICEGLEL. BIC7FOTE HEATIZLET

—BRIR N D FEEF o h 8 B LI LGS DIBE. FyT DA
ERETB120. 4 DT RTOT7 AT EAITHBERIA T2 static
output buffer failure flag A EvhEhET

COIRREIX, NTD—F ) ybFEIX 12C 12 3—TA X5 static

output buffer failure flag #9097 T A EIZK>TH) T TEET,

Output buffer overload

Temporary

Static

Continuous

CDISTF HATTOATERMNEESNIHIREWEBZ
BRIy ENET  BRFIKESMEESN=T /3D R
toc,assert&ﬁir: Eéx éf@?j’ﬂ7‘~ﬂjj3§7j_7l:baf_9‘_ (HI—Z :lﬁ%
— R HABERFTIIIET /NI RFE too geascer RITHERT
SNFT HARAVIRYBERRKEFIBUVFIvIShES

x® 12 R 13FSBLT SN

—BHBARFIvIN 8 BEBA THGIT A58, FyT7DEE%
BT5-0.4 D2 TOTFAY HAITHEERICA TIZAY static
output buffer overload flag A\ vk FET

COOAREE(X, INT—F ) YhEIX 12C 12 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) DEITY , SMFFE G (BEIRDAFI3E IV TARIY—barToH) OFERIZKY. FIEEORIRE KL
[F. EITTFARIY—r-aVTF oY DEBERBIZKHCTBEICEO TERLET 0 R—=COIGHMBIERD Cr X 2 £F 3
0) CTx1 & CTX2 %%Q:E-E\)o

HE: BEGHROEVNILTUHEFERALTEZE,
RIREREABFEDT TV r—2av QEERICIREDSLSITT 51012, FEHKREROHIREREHASANHBTRESN.
LEBFHEEL TL O R RIS NET . A—F (&L, BIRARBDBREEENHAHEEITTI—LIFTEERT H=HD
ERETFROLSASEZRETEETT

19. WEAL#EHE

VRIEEMEZVELT 7T )r—2a TlE B 27 ITRT KSIZ, 2 DDER D 1PS2550 ZFALI-MRILEZRETHERT
=FFET.MEMNIZIX, BL2—YvrEHEL. ALaM/ILEEZRXELET A, 4% PCB BICERESN-ZEQMNILER
EaMILTHEWIERMIZHEEIN TOET,

AMILDRFHZIEDT. 2 DOREEIAMNNEZEWVNIHESHIHETAENTEET, 7ML E—TFED-HIZIE. 2 D
DEETMNILEOEBMEHESE 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

095¢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° &zt HDASMIEERTEEEE 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)EoHADaMIILERETEERTE R

Output Voltage

0 90 180 270 360

Rotation Position (degrees)
31 4 x90° O—AR)E HHADIOMIILERETEESTH A
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21. BEMILE (EMC)
EMC EMDEIKEHETIZETEIHARSA1E. CELIZHLTIIPS2550 EMC recommendations | EL TAFTEET,

22. 16-TSSOP /\v7r—UH i E

Nr—ONBRIEAREDRRICHEAENTEY. TOULINLTICATEEY . \v7r—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

A 1 —8DA—RIPS) DRI DX FEL 7)Y RIZIES %8

IPS hn
2550DE SA 2: B Fa—FR(2550)D R D 4 XFEDEIZ
LOT D = ERETekET
YYWW R E=EERESE. iikREEIE
542 3:7LOT” = avhb&HE S
Al SAY 4 YYWW” = BlER:
YY = BEFEDT 2 #1
Ww =315 38
R = RoHS ##LD K=
24, FFEHR
RITAES HMASRRAE/ YT —D MSL TE+& X¥YTFR4T RE
THRIR—=ZF/\yk ff 16-TSSOP. 137 1)—)L 4000 /X— | _
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 TINTYTFLETILE DU ERICOVWTOREIELE

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 TILT7VTEIDERKIF. SRILIROER. FALLLGE DOFREAHIR
p.9 XK 4: Vippanx BIEDE—FRIZKDSHITHIRDERE, iSnBHRNEDIEM

p.10 533> 5: VDD D EH% 5.0VE10%H 5, 3.3V0.3V F=[EL 5.0V05V IZEE

p.10 ] 6: Rruuc ssor D FE R SCEHIBR, 1ZEBELE R

p.11 5 6: JXic[a] BERKX 2B EZ R S AR EICKRIEER

p.11 923> 6: VDD=5.5V TORBEREDEFZRER 4 DEDEFAITRLIzAZEMEKE
p11 o3 6: USURTL—UNFRELRIGE OEFEEHN BT

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

P17 | 12: togassort B/IME- IR KRIEDNEE ., FHDREEIE. SFLDET

P.17 3R 12: tom assert {EHRIBNN

.17 T’ 12: toc geasser TLFRIBNN

P.17 3R 12: tom deassert IEFRIB NN

P17 T’ 12: toc se HIER

p.17 & 12: RTER. ;X 5L[al [bIDEM

p18 R 13 o Flov ITEE

p.18 R 14: VoL & VoLson IZER

p18 T 14: o F loL spa[TER

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

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

5= 15:lo. & loLcossoa [CE R

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

p.21 €723 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

p27 43> 141: VDD D &EH%E 33VE10%FE =1L 50VE10%A 5., 3.3V+03V £=IE
50V+£05V IZEE

p.28 43> 14.35: AGC DENESEHRERE

p.28 X 12: AGC #RIEL 5B M

p.29: 93> 14.6: i F R DIREEIEIE (SIN.SDA — SIN_SCL, COS_SCL — COS_SDA)

© 2022 Renesas Electronics Corporation 49 July 22, 2022



RENESAS

[PS2550 Datasheet

p.31 & 15X 14: SCL DIEHLTH

p.32 43> 152 BIREEDREE 33VE10%ET=IE 50VE10%H 5, 3.3V+0.3V Fi=Ik
50V+05V IZER

p.32 93> 153.1: EBAE R DB

p.32 R 1T EEBMEDRIEER

p.33 Y3 1532 SRIHRDEFLKRDIENM

p.17 B 18 EMEDKRIEER

p.34 B 19: EIMEDORELER

p.34 & 20: EIMEDREERE

p.36 & 22: IEINEDRILER

p.36 £ a 17: B 22 D TDEELDIEE

p.37 o av 11.1: BMEEREE D& E 3.3VE10%ET=[E 5.0VE10%H 5, 3.3V+0.3V £1=I%
50V+05V [ZEH

p.37 3 22: Supply voltage range D TOAT S LA T a3 DEEEZE 3.3VE10%FE 1= 5.0VE10%H
5, 3.3VE03V Ff=[& 5.0VE05V [CEE

p.40 £ 3> 18.2.1.2: SREBAXDIEIE. BN

p.41 X 25: A4 ~LIEIE

p.42 & 24: ST HHDBHE

p.42 & 25: SR LR DA

p.42 £ 3> 18.2.1 2. BASUEIE

p.42 @ 26: I RIHFDEM, EINEDKRIEER

p.44 T 26: Output buffer failure M Temporary 44 T DERBAIEIE | Static 24 T DB

p.45 43> 18.5: Cr DS EREIEM

p.48 Hal 24 BH . RNDEX ZIFHREIER

2021 £ 12 A 22 H

(3EEhR September 14, 2021 O KAL)

P37: TRY S LE—FDEFHMESRTIER

(3EEERR December 17, 2021 O R BR)

P.20-21 5 14 Vy, V, DIBEREE (RBE. (TA—FEABEOTES
P.22 % 15: Vy, Vi DBTIEE (B2, /ASA—2EHBEOTES
P.49-50 [ 26-29: FL#IFRECIEIE (COSN—COS)

2021 10 A 15 B

BAEEIR AR (KEEAR September 8, 2021 ZFNER)

© 2022 Renesas Electronics Corporation 50 July 22, 2022



EEE

1.

10.

11.

12.
13.
14.

oy =5

AERICRBINER, VI LV T7ELIVINSICEET BRI, FBARUIOBEN. CAGEHAETIIOTT, B, VI LUz T7HE
VINGICEET 2EHEFERT 256, BEFOBEEICENT. PEHOME - DATLERMCESL, ThoDFERAICERLTELEZEBE (B
ERELEEZBVTNICELCEBELEAFET ., UTRALTY, ) ITEL. Sk, —UZ0EEZAVERA,
LHBAFEEIAEHICEHSINEERET 4. K. £, 7AYSL4L, 7ULTUX A, CARBREZEOEROERICERL THRE LEE=ZEDEHH
. EFREFTOMOMMUMEEICHT I2BEELEIASICET IHRICONT, SitE. ASORIEZTSIDOTEEL. FLEEEZAESILOTE
HYFEEA
LE, REHCEODETLHFLEE=ZFOHHIE. SEETOMONMMMEEEZAISHETIIOTREHY FEA.
LB ERAFAALEROBEA, HiE, BT, A, BFZOMOTAZTSICHIY. E=EREFORMOFMAICET IS5/ o APRELL
B5E. BERIA LU ARBOHEB LURBREFHROBERICBEVNTIT > TS,
LHBEE, SHFLFE—HE[HLT. Bl RE. FE, UN—RIUTZTYLY, FOM, FEDICERALAVTLEEL, AndlE, &
E,BH, UN—RIVTZFYIUTFICKYELEFICEL, SRk, —YZ0FEETEAVERA,
Lk, YHBRKOREKEE MEHEKE) LU BREKE] ITHELTHY. SREKET. UTISRTRARICEANFERASNSGZIEEZERL
TEYET,

TAKE . O EFa—4., OAHEEE, SBIEHE, STAMLE. AVIEE. T, T/, SN—VFLls, EXA0Ry ¢

EMEKE B (BEHE, THE, BMF) . EFHE (ES5) . KFEREEHSE. SRERER A TLA, FERLHHMEESE
LHBEEIE, T2 — FEICKYSEEM. Harsh environment BITHEREEFRLTLD LD ERE, EiEEH - SRICATEZRETATEEOH D
B - VAT L (ESHEBEE. AMKCEOAAFERATIEINF) . L LEERUYMBETERESEIETIOH LM - S XTL (FEHESE
L. BEDHEB. RFOAFHMORT L, MEEHESRATLAL, TS5V MERVRATLA, BEERES) (CEASIDILEERHLTELST. ThonfA
RICERATIEFBELTVERA, X, SHAEELTOWVEVARICEUHAREZFRALZZLICIYBENELTH, SHIE—UZDEEE
BUVWEHA.
HoWBHEBERUIE, MBEENSDRELHEE 100%RIESNTVEIHITTEHY EFRA, BHN—FIz7 /Y I bIz7ERIZFEF2Y T«
MEMEARAENTVDZEDEHYEITA, ThiZk->T, StF, X1 T EBHELIEE SHAURFLEILHUSAFERAIATNE VR
TLIZHTBZRE7 VR - FEFERAEEAFETH. ChICRYFERA. ) DoELIEEFESILOTEHY FHA., BE, SBRFITLH
HENERASNE=HODZVRATLN, FEAHE. BB, YMILA, FH. "NvFx Y, T-20WEFEEBEZFOMOFELRATA ( [f5H
HREREl EVWET, ) [T TEEEZHTLHNIEEZRIELER A, SHE. BBUHEMBICERLELEINICEELTELCEBEICOWT, —1
BERZAVFERA, . ZRITBVTEDLSNBRYICENT, FERBIUEHN—FIz7 /YT Iz 7HRRICONT, ARESLIUTHER
HEDESHICETARIEASRICEZEDEHNEZRELEVC EDRIIEEH. BRELFRROVALEBZEIELITVERA,
LHBLECHEADEE. RFOHURER (T—E2>— b, A—F—AZa7). 7FU5—vav/—b, E@EENY RTvII28EHD TE8K
TNAADFERLEO—BWLGIERIE] %) #CHAOL, BUIIEET IRATEE. BEEREXTHEE. KBFE. REFHTOMIEEEHOHE
NTIHEACESV, BEFHOHBAEZBX TUREREZCHEASNISEORE. RBEOTEESLUSERICOEHEL TIE, S, —Z0E
FEEVEEA.
Lk, BHEKORESSVEBEEORLIZEHTOETA, FEFRUREHIBEETHEARELLY., FREHICE > TIXBRHELEZYT 15
ERBYET, £, BHERIE, T—F2— FEITBVTEIEEM. Harshenvionment BAIITRFEFEEL TS LD E/RE. MREGHREZET-
THEYFERA, RICEHBEROBEETRBENELBETH>TH, AGBH. KLBRZTOMUSHBEELZELIELVES . BEHOE
FIZEWVT, TRHFST. EHEAERG. BBEHLRAZORERABLIVI -V T NEE, SEHOBE - VXA TLELTOHARIEEZT>TL
a3V, IS, Y1432V b0z T, BEMTORIIEEHEL 2O, SEHROESR - SATLELTORERIIZHEHROERETITo>TLLEELY,
LHBSKOBREEEHZFOFHMCOTFLCE. HIAERN L TFHHEXROETHBEE LSV, CHERICELTE. BEOYEDES - A%
RHT S ROHS HEHE. BRSNIBEEELSEZTHAENIZ. M IEFITEET LS THEACESL, M BEFTEETFLENI LIZKY
EC-EFICELT. SE, —Zz0EFEZEVERA,
LUHBSBLIUVEMEZERNAOZSELCHRAICKYELE - A - REEZLEIATUVIHE - DATLAICERT S LIETEFEFRA, SHEBE &
Vi@, REF-IBESTTIE5EE. HMELABERUNEEZESZ] TOMBAES SCEASNINEOHEEEEELREETL. ThD
DEDHBEZAITRHVDDBELRFHREET>TLLEEL,
BERN LR EE S HICERE INIGAICE. FHICHUZE=HIH LT ATIEEZENHOHEES 2ENT 2EEEESI L DEVELET,
AEHOEREE—MELAHOXEICLIFHOREE/ICLUEHELFERTEILEZELET,
AERICRBESINTLINRELFEHBRIOVTITHLZANSIVELZS, BHOEXHELEFTEMEECZEL,

FL RKERICBOVTERASATNS M&) L LAY R ILY FAZIZABKRSHELVLRHYR TLY bO=) RS AERENY. M6

XETIEHEVVET,

F2. KERICBOWTHEASATNS MEHEE) L3, F1ICEVTERSA-SHORRE. HEHRKZLVET,

(Rev.5.0-1 2020.10)

ARLErE it sHE&EEEO
T135-0061 HEANIREZM 3-2-24 (BNT+ L 7) BAOEROEM, FX1 A2 FORHER. RFTOEEXHHEEEE
WWW.renesas.com OICET2BH/REEE, I ITHA FETELLSL,

www.renesas.com/contact/

BEHEIZDUNT

LAY RBLIPILRHROTEILRYR TLY FAZH ZBEXESHD
BETT, TRTCOAESLUVEREEL, ThTIhOREEICRRE
LEF,

© 2021 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/
http://www.renesas.com/contact/

REN ESNS 16-TSSOP, Package Outline Drawing

9.0 x4.4 mm Body, Epad 2.7 x 3.3 mm 0.65mm Pitch
ENG16P3, PSC-4761-03, Rev 03, Page 1

BASED ON JEDEC JEP95: MO-153
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RENESAS 16-TSSOP, Package Outline Drawing

5.0 x4.4 mm Body, Epad 2.7 x 3.3 mm 0.65mm Pitch
ENG16P3, PSC-4761-03, Rev 03, Page 2
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Package Revision History
Date Created | Rev No. Description
Aug 27, 2021 Rev 03 | Turn Off AutoCad SHX Software Setting
Aug 13, 2021 Rev 02 | Update Exposed pad tolerance.

April 2, 2020 Rev 01 | Update Epad Shape.
Dec 4, 2019 Rev 00 | Initial Release
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Notice

1.

10.

1.

12.

13.
14.

(Note1)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Disclaimer Rev.5.0-1 October 2020)

Contact Information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/
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