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1. 5HSES

IPS2550 % FH 16-TSSOP 4.4mm x 5.0mm RoHS %3, Jf45 4 RoHS #1524,

55 FF-40°C £+ 160°C FOFRBEIR L,

Bl 1 16-TSSOP HEERYT M5 Ee-THAL &
EIDR_IRQN SDA [ 16 ]
[2 | Rx1 scL|15]
[3|Rx2 SIN_SCL| 14 ]
[4|Rx3 S sIW[13]
Lo
[5]ra & cosspa[iz]
o
(6 |t © cosN[TT]
[7]mx2 VDD [ 10]
[ (8 |voDA GND| 9]
2. BIHAUHA
F1  FIMUEHA
G E2p R R
. ADR_IRQN BT AT 12C B M AR £ HEARL T T (TR RRIETH, SR 3)
- BN | 2 HE 12C MR AR, 1A — A BRI FRIHLPE Rapr (3K 14)
, A1 ASIL-C Bl (BRIA) @ BENRARZR Bl 1 FEAR : BRI 1
(SIN, SN K 2) (SIN, EZ LA 3)
2 - ASIL-C Bl (BRIA) ¢ BEURAR LB 2 FEAR : Bl 1
(Cos, &K 2) (SINN, #EZ WK 3)
EEPE TN — " : e 1a
ASIL-C BB (BRIN) @ BRlGER 2RI 1 FEAR : Bl R A 2
4 RX3 :
(SINN, &K 2) (Cos, &I 3)
5 mxa ASIL-C Bl (BRIA) ¢ BEURAR LB 2 FEAR : BRI 2
(COSN, HZ LK 2) (COSN, 5 LK 3)
6 TX1 K FFRIALLBHEREAE TX1 A0 TX2 51z 1|, anEl 2 Fn & 3 B, wfLUMEH TX1
- il GND Z Al L8 &5 Cra LAz TX2 Fl GND 2 R HUAZ5 Cr ST 5 1RSI
7 X2 WA 5 o My 2R (R 26H . FTEIE AR 3 K.
8 VDDA .- PR A O LR, E R T VDD BEBE, LA SR CuaiEHEZE GND 5IHI(3R
" 6), T 5V #E, W% 8 #) VDDAs, *T 3.3V #/E, W3 7 ) VDDA,
9 GND Pz ISR,
10 VDD LR SHERHIE T, MR A Cvo (L3 6) & GND 51,
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i N Bl iUy
11 COSN B | el S0 2,
TR,
12 COS_SDA | H ANl | st ; gk T ro%eT 12C BdiEim A ; 0% 2,
Y
13 SINN Bl | e 200 2,
1| sinscL | PEMEEL ) s G RO 12C R § B 0% 2,
PR TN
. FH TR gm TR 12C 12 Wris 0 a9 i A,
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HEBA | e A Lol Reor, B0 14,
" SDA Hr Open-drain A AEE 1/ O 2k, M FEFwEEFicHr 12C #20,
MO | EE A ERIHPE Repa, 2 W3 14,
B, FTLAEBEEREEI GND (51#19) |, el DIRER:, & K 4,
[y Cley WS
REIR " V5 7 IR R 5 A AR GND DAA BT {r] Hofth B 7,
#£2 WHEE
51 (SHE 1) AREXTHREmHES BWRRE, ERED
SI%mE | BIMAR B =S BN Bt A 1 | X2 | EKX3
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 CcoS COoS SDA CcOoS COoS Hi-Z Hi-Z
11 COSN COSN REF Not used COSN Hi-Z COSN Hi-Z
[a] % 2 MY S
SIN : Eﬁiﬁnﬁiﬁﬁﬂj, fliE = VDD / 2
SINN :  FEszidiE R, fFiEHE=VvDD/2
COS : KELEERIH, WiEHEE=VDD/2
COSN : &EKiEESL T, fFEHE=VvDD/2
REF : E i R E R VDD / 2
SCL : T 12C ZmfR g BB AT R Sl A
SDA : AT 12C RfRa0 FBAT A A% 1/ O Sw 1
Hi-Z : [T ER I B 21 == N o aVA AR VAL RS RPN
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SDA : HTF 12C BRI ERAT R A s 1/ O b 10
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IRQN :  Hhssh
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3 FAHBAEETH LCIRGIERE, Wi T AS

SDA

SCL

SIN_SCL

SINN

COS_SDA

IPS2550

COSN

Cous

VDD 3.3V/5V

GND

1IR3 e =R 2R ] L LUK LR 2 Cra A Cr FOEIRGE, 40T

AR AL,

O3S ES Crxa = Crxe 1 T 2R 1B BR B HLFH. Ryxq =
Rrxe, HiHZ %8 Coun = Couz = Couts = Cous FIHE
EMC PERE,

1
RGN = AR 1
7 fTX o fL*CTxl*CTxZ
CTx1*tCTx2
1
— X F Cra=Cre: frx = T A2
2m /Lﬂ
2
—> Crxq = Cp2 = ;2 A3
L2rfry)
Hrr
frx =IRG#IE, HA7 MHz
L =2k FHHT, $447 pHenry
Crxt, Cre =HLZ, i pFarad
HEE  Ra=Rmne=22Q (FrUEfH)
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4. M ERKRBEME

2] e RAUE M N R RIS, KT FE SR PR RSB T RE S R BCD A KA, HAZIR IPS2550 A LA
TEAEN e REUEAE T3B1T, TR B RBIUE (B S T rTRES S Mm.O8 A A ] S,
AT A LRI LA GND S AL,
R4 HIRRBER
iRz NE eSS &/ME RARE Hafr
Vbbmax SR L HL TSR -18 18 \Y
SIN_SCL, SINN, COS_SDA
_ ) ) _ st b _
Vour 1 COSN 11 i J B 18 18 \Y
VRrx1 PR BET I : RX1
VRx2 PR £ © RX2
-12 12 \Y
VRx3 PECLR B BT - RX3
VRx4 PELR B BT - RX4
5 10 511 SCL, SDA,
V -0.3 VDD +0.3 \Y
DIGITAL ADR_|RQN +
Va2 REHLBIE - TXL, TX2 -0.3 5.6 \Y
- . e e | FTT BV ERE, WL 8 1Y
VvbbAmax VDDA P LDO fi it \G/EBA iﬁié’;ﬁﬁj&gﬁf VDDAs, X1 3.3V #fE, \%
o JLmIEEIRRRE W3 7 19 VDDA,
#5 #HHkE (ESD)
e NE eSS RME | WHEE | BRME | BAC
v A 5 RS ESD 554K - AEC-Q100-002 " v
0| AR (HBM) 100pF /1.5kQ classification H2 -
HAEARANMIEHR 5| ) ESD %54
AEC-Q100-002
Vespoutr | SIN_SCL, COS_SDA, SINN, COSN, classification H3A 4 kv
ADR_IRQN, VDD (HBM 100pF/1.5kQ)
A 5 RS ESD 554K - AEC-Q100-011
Veou | s pmbm (COM) classification C3B +500 v
v #5| 1 ADR_IRQN, SDA, VDDA, GND | AEC-Q100-011 4750 v
COME 1y ESD %:4% (CDM) classification C3B -
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5. BfT&RM
50t BRIER AU, S0 VDD = 3.3V+0.3V 5{# 5.0V+0.5V, Tawms = -40°C %+ 160°C,
®6 BITE&MH
as N & B/ME | HEE | BRE AL
TamB_Tssop WEEIRE 16-TSSOP £, w#fg R4t -40 160t °C
T; R PNERSE IR -40 165 °C
g3 TEE s T 125°C I, ARz o
Tstor Tl AR PRSI 10 /M -55 160 C
JE B R BB B ,ﬂ,gafjm 4F’ PCB L@ hﬁ?ﬁﬁﬁ%ﬂ@ 35.48
RtHia_Tssop ﬂﬁ% YCEy 2 2 PCB 4R T 7y HE 39.96 K/W
=0 m/S’ JEDEC MO- | HUZ, PIEZIAAT 3x3 #id fL, '
183, HREE R T 6 PCB B, 61.26
Rrhic_tssop R FERINEL S SR HGBE, N TR 45 i B 2 e 5 6.42 K/W
. [—. LA (POR) BIATALH ) 5 -
i [1]
v o NEGH, W < E | REOTBIEEREL 600000 rpm
e BEE AT JE ] IPNTES 10 kHz
v FHEAM (POR) , & 2% VDDA g n#E1Z B E Lk 249 v
VDDA _TH_H 15 ETJ_’ IC %BZ\E‘Q]E .
v FHEA7 (POR) , 1K 2 VDDA A2 L RE L T 208 v
VPPATRL 1 i, 1C #¢12 '
VDD’?‘TPOR—”Y AR 7€ VDDA 8| I 110 mvV
e VDDA AUEEEIH A & Cva
Ivopa VDDA FE s HL T R ] 8 R T VT SRS f 40 85 mA
ToLRlE, TofEk 5 12 mA
lec R TH 2 ATGRFRA R S AL FBIIR 5 i 37
s . )
(BT R | O B mA
Cva VDDA 5|H1ZE GND AY L% 100 nF
Cvop VDD 3| JHZE GND A2 FEAE 70 nF
INL K, 33V, VDD = | EAEA KA S, w00 | %FS
WV RIFARE LR 3.0V 150mVpk-pk = [
KoEE, 3.3V AL AT AR
INLav VDD = 3.0 % 3.6V KL= 3.5MHz 0.1 % FS
LEEIT 155°C BUFRER IR B TR IR FEan PRI A 120 /N,
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as NE E- s B/ME | HEE | BRE i:X 72
INL K5EE, 3.3V, vDD= | AGC=Jt 200 0 FS
ov3v 3.6V F i 5 B I A = Off =
g, SV, VDD =

+i 0,

INLusv | g e s i 5 4.5V 02 | %FS
FEFE, 5.0V R, .

NLsv | VDD =45 55v $01 %FS
KB, 5.0V LR, VDD = .

[a] % FS =W mARA E o0 b= L% J BALHREFE,  Herh 100 % J&— A HL A Jo JUI A0 #4 B3I
xR R, A Y= 360° (—IRIE) BRULREIAYEIEL, 1625 20 15 RSB,

6. HFEEIRETEHE

IPS2550 HHARI BT i N-40°C,

B EEEIRE R TLL TN -

= EEEEE, AREAER, EZ UK 6,

= HJEHGE, SRR DFERR TR, PNER IR R P AT AR R LR R R, PTG R LR e R
3% 9 o, PR IS T EEAD R 6 BT,

= AEMNHATRR/N LB R, @, BU/NKBTEE T SR AL E T, 1R R /] LUER N2
%{;ILTIVE LR B EASAE 25mm 2 30mm 70 F N B BRI ZR R 15 1 P REFEZE K Z) 3mA E SmA FOZR B I, 0 lEE
FRZ) 12mA T 14mA FIHLIR 7, 1PS2550 T LLIKZEN 3K 20mA 4 & S AL 2% 8] FL it

o O R N B TR R S . IPS2550 3 T--40°C %+ 160°C HY B 1R,

» 5. PCB _bAyMEE S 45 AT — C Ao EE A HGE,

FEARTE PCB EE K T XIRA T, VDD = 5.5V B & KT 5B ER R A 4 Fos, Blan, T eggas

ERETHBZ R PCB, e Z MmN SRR AR AAR R, @2 2 A0 3x3 A& FLEES & Sl BIFTA
/2, Tambient = 160°C I By K IR HLGE (PR HLIE+ R S HLLRIB ) 4 )2 PCB A 25.6mA, 2 JZ PCB 4 22.8mA,

B, S WIORELE « R AR RN EIL FREM A/ B AT LIS, EATARTREY S IS PCB # )z L,

WERFE RS T A ERE, REEIREEA 160°C I 1k i T IHEEN 14.8mA, [AIFE, WA @A BRI T 155°C,
BRKHTTHFEIL T 29.7mA, FIARFEE PCB #:HZ, 23, WRH RMLN IR T 18mA, 7EMRERIRE(LT 159°C i,
A RFEZE PCB #2#1)2,
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B4 MEMERTR, RKHEIRERSHERERRR

max. ambient temperature vs. supply current @VDD=5.5V
30 -
28 @ N
26 :
E 24

€ 22
z
5 20

=}

Lu O
[=% ..,
=]

12
10
150 151 152 153 154 155 156 157 158 159 160
ambient Temperature, °C
= = A-layer PCB ground plane under exposed pad
2-layer PCB ground plane under exposed pad
------- No PCB ground plane under exposed pad

7. ESSFHE

PUF SRS 22 6 HIUERIBITSRIAERL : (Taws N-40°C £ 160°C) .
F 7 1PS2550 SR, 3.3V K

s AR & B/AME | aMEE | BKME | BAL
VDD; FH JE H 3.0 3.3 3.6 \Y/
% VDD & T I,
V3 SRR, VDD | N 37 3.86 4.1 \Y/
OVR o T A Tt 2 2 A o A
L VDD & T It 1,
V3 SRR ARER, VDD R 3.65 3.79 4.0 \Y/
OVF o T A 0 i B TR TR o
V3ovH I H A AR 70 mvV
i VDD & T b RIE,
i)l
V3uwR RIEFRE, VDD TR P~ 2.65 2.75 2.90 \Y,
% VDD & T IS,
V3 RIERAEER, VDD EFF 2.70 2.85 3.00 \Y,
L R TR 4
V3uvH IR G N IR Y 100 mV
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an= AR Mt B/AME | WAUEE | BOKME | BAL
PNERAE K,
VDDA FECADL R FE 7£ VDDA Fl GND & ]34 42 5 2.85 3.0 3.1 \Y;
RKE% Cya=100nF (W% 6)
a5 VDDA (KT B {H,
V3VDDA VDDA & A4 Il 259 2.80 v
W IR U237 1 B
a5E VDDA & T It B (5,
V3VDDAuvr: | VDDA /I K il i 263 2.85 v
LR B AR T2 I P 4
V3VDDAwH | VDDA & [E K IR i 45 mv

8 IPS2550 LS4, 5.0V HER

= NE & B/AME | aUEE | BKRME | BAL
VDDs FEL R R 45 5.0 5.5 \Y/
% VDD & I,
‘Tj‘ Y Q\I 3y . . .
V50vr TEAN, VDD _EFt P ——— 5.60 5.84 6.10 \
a5 vDD & T I RIE,
‘Tj‘ N, \\Q\I p/\, Z3 . . .
V50vr BRI AERR, VDD TR et R 5.55 5.76 6.05 \
V50vH o L A 3R v 80 mV
a5 VDD & T I RI1E,
<Kl S
V5uvR RIERN, VDD TR U122 A ¢ T B 4.10 4.33 4.45 \Y,
% VDD & T s,
V5 A fZRRS, VDD | 4.20 4.40 4.49 \Y,
UVF IR A I £ B F+ TR K AR
V5uvH IR JEASIN R 70 mvV
PR A
VDDAs R FL L 7£ VDDA F1 GND & [} H, 3.9 4.0 4.1 \Y;
Res Cya=100nF (W 6)
R VDDA K T 1 S 1E,
V5VDDA VDDA & &4 3.50 3.79 \Y/
Ve FA 27 Ak PR
% VDDA 15 T I,
V5VDDAuUvr: | VDDA /R T I fiR 4z 3.60 3.87 \Y/
UVR s 0 A o |2 el 4
V5VDDAuvH | VDDA & A iR 65 mvV
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RENESAS IPS2550Datasheet

#9 LCIRGHME

= N &4 B/ME | WHEE | BRKRE | BAL
R ;%f%%%%%ﬁﬁ% AL 4 250 o
= e DE}F 2 EA [
fic A t%ﬁf e AR LA 2.0 56 | MHz
e p s Wl B 5 BT TXA 6F TX2 ; B
Vr1x_p LC #z% #r b SRR, R I  E 6 11 Vpp
| ] YA R AL B B B EERE T, IgmEE, BURkT 0 3 20 A
te FHL I R EFHHLER B 1) FL
RTxt,RTx2 TX RFIH A 187> EMC 4& 5 22 Q
B 5 FrECEHRE R
L
C L
Vv =§ [> Vv S§Rm = }L[> v Reeq
Rs :
| i P

AL 23 4 TR LC IR A AR RO R HLFHL Reeqe B8 X T R Gt AT LAIKE] 22 AR TR fie/ MTFE L P

HE N THRE EMCPERE, BUCEFEZ Co M MRS SR, EBES] GND : Crxa = Crxe = 2C, WEATH SN,
K 2 fnlA 3,

1 L
Rpeq:]TSXE {L\\i‘t‘l

Hor
Reeq LC #I&3; wi AU~ A5 I L FHL
Rs AT HLE B LA LR AL HR IR L B
L iR TR T,
C IJFERHBA SR AE,
HIER, HBAGTFERAFEEAXT, KOEMH COG 8¢ NPO FRZE AMIFEILT, AILAZIEA T,
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RENESAS IPS2550Datasheet
# 10 LB UERATR IR
= NE &4 B/ME | WHEE | BRKRE | BAL
WG 5 2JaHEREF AGC Bir 25 1500
MU 3.0V pp, EESIETHAEA
NG5 2JaHEREF AGC B 13 280
. R HLHE : 3.0V pp, a2 HE H
VRx PR 4 Bl i — — mVpp
i AME 5 2T EREF AGC B ir 15 920
I : 1.8V pp, HEETHEEH
i AME 52V EREF AGC Hir 8 470
L : 1.8V pp, HasE
N WRERREERNME | pepesiekisi= % (SINFn COS) 13 20 %
Nmm i S i A K Y AT g FR AR HE 4 R B AR IE 01 015 %
An_oFrseT_posw | B N IEAR A AR AR I +0.17 +0.23 %
AN orrseT Necw | I SABRE ARBAL IE EREEARTEAE 5 225 i AN R -0.25 -0.17 %
TSR B R A %, RETHLLRENEE N H 4
AIN_OFFSET mv e -7.5 75 mV
TR ETEE (3 9)
OFFcorr _REes WARBIIEL K 0.0015 %
. Rl R A | SSIRBGUN GND 20 kQ
” fiL SEH Rt 100 kQ
CRXl
Crx2 B o
c P AR AR | R EMC IRET 100 pF
RX3
Crxa
£ 11 HIEREESH (AGC)
"E N - B/ME | WRHEE | BRKXE | BAL
S SR, B, FERIET 1, HT 3.3V RN
VOUT acc1 AGC ff BV R (BRiA) 1.4 1.8 2.2 Vpp
VMaceww | AGCL, JE#esi I %g”gﬂ%ﬁ@ R, R 200 207 218 | mv
VOUT accz fgiﬁ%ﬂwg’ 5, BEETR 2, T 5V R 2.6 3.0 3.4 Vep
VMaceaw | AGC2, FEH#esi %gzﬁﬂ%ﬁ@ R, R 195 201 208 | mv
24 b 7 1 S S - NN 2 120
GAINare ;\Eéli%f;, 5% VIV
NARILAE i WE Tt 4 240
©2022 Renesas Electronics Corporation 16 June 20, 2022




RENESAS IPS2550Datasheet
5 NE & BAME | bR | BOKfE | B
AGC ZZBhif [a], RAa[H
AGCAttack 5 10 Js
0
AGCDecay | AGC ZE{iiT [l AGC 67w, w] g 3 Jaki [a] 13000 ms
300
10
g JB FE 2 e 2 hRE, W YnfE 50
tswap @JEX@HT[EH 5 I ] 100 US
200
£ 12 2HRE
"5 NE & BAME | WeUEfE | BRKME | AL
_ e S R T) (2 ADRIRQN |
L T e I T 500 | s
e e EATRE A A6 H ) B E T A
g i 2
toc_assert ﬁ%g};zﬁgiﬁlﬂ*ﬁ?uiﬁjmjj& ﬁﬁE‘(%U(lOVL) > Fﬁﬁlm/[\jﬁ 135 tail US
oL HALE LIS 7] i e S A )
AT R RO S HH ) A B
¢ T AT bR S AR | 1 VewmBREl (DCore_a) 10 . S
massert | bk SRS B[] AT U AL T I e ] il H
Je g % Pl
A TR B Y | AEROWT S T, P
e HIZE LI )5 FRU T 4.61 468 | 475 | ms
¢ ISR R TR B i | RIS S T, BT it ms
| B A P A7 LR B T AT 7 et
R open_th Rx ZG B HIBE, JFIEZBRill | Bk Bl s i bs & CE 91 154 kQ
MAEATLE BB 4 A2 GND BI4MER | .. £ et YL b 1 Y
R_short_GND BB S TR R PRI LR B AR 7S LIRS 68 117 kQ
R MATATLE 4 A VDD HIZMEB | Rx LRI iR b 5 B0 1 233 Q
ShOVED e, 4% VDD fa il VDD = 3.0 £ 55V
Roorttn | TEIRZRIEIHT R b 25 ELAR PR BE LR B Al A S AR B 50 130 kQ
LSRR R R IR A | AR T VDD 1 2 48 E,
DC 75 195 \Y
OFAL IR RS S o5 DS "
[a] TRt ) BRI A Ik H A 2
[b] J5 F-Rpf st [ BRI 0 MR e i 4 2 s
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RENESAS IPS2550Datasheet
# 13 JEHHTE, AEMHE SIN_SCL, SINN, COS_SDA, COSN
R ANE Fi B/ME | WRHEE | BRE | BAL
V3our R HTEE, 3.3V BE | -15mA <lour<1.5mA GND voo-|
V5our il Ta R, 5V iRE -2.5mMA <lout<2.5mA +0.4 0.4
WHE IR B, JEIR P A1
VDDout cm IR R 5. VDD / 2 fylFiss -35 0 35 mV
DCorroriFr | [ELVMRAS HL LA ) Al L -50 50 uv/°C
louTs Wi, 3.3V IRTE TN F22 3 i B 5l < 26mV -3 +3 mA
lous KR, BV WE FEXT FZ2 3R 1 HL R AR B < = 10mV -5 +5 mA
lowvL I AR R AL I FEL G R A 15 30 mA
X NI, TR, e
Noise W L ngt &, LHiHuER, LA 5 5 Vo
pahS
Court
Cour2 e EMC #bT T,
T H B FELA AR . 47 nF
Courts SEAT 1C Far i
Couts
# 14 ¥F 12C#=H1#0, 518 SDA Fn SCL
vans N & B/IME FPRUEE BARE By
Vi i R AE, AT AR IRQN Hitik 1 R4 A, 0.7VDD VDD +0.3 V
#%‘ SCL I B A
Vie RHEMAE, Frat SDA Fichld A -0.3 0.3VDD \%
lLeak i A FELTE VDD =0V = 5.5V -8 1.5 HA
V\ sTR hyst | SRR & s ) B AR i SCL k4% A 0.1 \Y/
VoL spa | SDAKHLE#HiHI{E, open-drain | 3mA #EHLiE 0 0.4 V
loLson | SDA (AL I i i Voo =04V, VDD =55V, 3 mA
Rp =2kQ
Cin SDA / SCL 5| IRy B2 Pad F1l ESD {4 10 pF
fscL SCL I} Bh#i=s 0 100 kHz
tLow SCL B} 8 S Ha [ s K 4.7 ks
tHicH SCL. B iy i H e s < 4.0 ks
tr T A SDA / SCL Vitmin & ViLmax 1 8]
tr Tﬁéﬁlﬁ] SDA /SCL VIHmax ) ViLmin 0.3 S
Cs FFEER I LR A FELAR AR A, 400 pF
©2022 Renesas Electronics Corporation 18 June 20, 2022




RENESAS IPS2550Datasheet
55 NE Mt &/ME PRUEE BXRE BAL
Rspa, SDA F1 SCL B LA Bk | 51 f e BELAR AN H 25 18 A7 o
RscL ZENHEN #H, RET BRI ' '

R ADR_IRQN 5L fr stz biEEE N, BuRkF12C 18 47 ‘O
AR B, T 12C kiR HihE B ' '
# 15 BITAEBHHE 12C#R
55 NE & &/ME PrRUE(E RXIE BhL
SIN_SCL / COS_SDA = &
ViH o~ 0.7VDD VDD + 0.3 \Y;
SIN_SCL / COS_SDA i 5 J& )
ViL N 0.3 0.3vDD V
Y e e fik R #RHI N, SIN_SCL o1 v
LSTRIVSU | 0 COS_SDA fiR it '
VoL_cos_spa ggif;;ﬁ\ fE e s 1L 3mA JE L 0 0.4 V
loL cos spa | COS_SDA 45 HL & %t HL Xoi: 0.4V, VDD =55V, 3 mA
p=1.8kQ
I SIN_SCL I COS_SDAMIAR | /55 = ov = 5.5v 15 8 UA
IR
Cin SCL Fi1 SDA 5 I HL 2% Pad 1 ESD &3 10 pF
fscL SCL W4 4 25 kHz
tLow SCL W AR HL e i 20 125 HS
tHicH SCL e iy s Hi ) 20 125 Hs
p 5
tF SIN_SCL / COS_SDA ) F & Vi B Vit 08 1o s
i (8]
SIN_SCL / COS_SDA Ky
Cs b7 G2 47 nF
POR JGHY'E ARTEIZE O (fif 55— W I b R R B A A Y
treu " s 1.5 5 ms
p) 7
- - N BN E O LSRR S
tpw B e B0 B ONR (8] 5 1 PN - 75 ms
ik e Wi L3 24 kQ
Rey A 1L AL T 7E S I SIN_SCL Fil s o
COS_SDA % a] '
Rep AR T HL HLBR Alik; T2 e~ WLF 25 kQ
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RENESAS IPS2550Datasheet
# 16 $F 12C#EHB O, 518 ADR_IRQN
%5 NE >33 B/ME PRUE(E BXME BT
Vin ADR_IRQN 7=y H 6 AH 0.7VDD VDD +0.3 \Y,
Vi ADR_IRQN i H 46 AH -0.3 0.3VDD V
V| _STR_hyst it 2 AR e e N IB Y 0.1 \Y/
ILEAk B IR LT -8 15 HA
Von ADR_IRQN & H & #i HH1E ADR_IRQN ficl & 4y 1 [ 0.8vDD VDD + 0.3 Vv
VoL ADR_IRQN & fRan iy | 51M 0.3 0.2VDD v
= 17 FEG RS
%5 NE e JG3 B/ME FRUE(E >IN BT
> 100 7£ 25°C I}
DR % ¥ AEC Q100 Y
NVM SRR RIE Q o 15 £ 100°C i} ears
twr_NvM CYNITY:S VR B Y i B BB I -40 135 °C
trRd_NVM BEROERE pets -40 160 °C
Cwr NvM CYNCER 1000 NVM Write Cycles
FEmFEFaN
Crd_NVM T2 U 5x 101 1x 1012 NVM Read events

[a] ZWAUERIZNMERRE MK, A7 ik iiE L 2000 45,

8. HEULHA

IPS2550 1% it FELIS FH — N RS ALZR IR RN P NG 2R B AL R, BTl & it N FNR R s A RO A2, PRI RR 46
W IR, IF HARMRR 90°, A RIMIA B, W2 K 7 B 7 K 8, )i iuaErLiE 7,

HLER AR 57

1. IPS2550 FAZ it B i N2 & LR Bl 5= A= 22 .,
2. FETEHE NS R PN L e, TEVRA S BEEMIIE LT, W TERE 2 IR AT S P, XN HE R M
JE AR I SIS
3. EfFE BRI E LA T
a. WEIAHTE4R A B 2% 1 BN HH IR e
b. WREFE ARG, MR T F 7 aREm e
C. FRAK AR T e a2k s DI H N A L, AT SR A T 2R 18] P e A v R S
d. B EEES, H0EEE R R B AR E M S,

4. 1PS2550 IC XHEMEINAE Z A TIRID A,  SRFE X b T3 i Fndan H LABE TSRS 5 A0 B,
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RENESAS IPS2550Datasheet

T AU R 2R BT 90°FERE, B HHE S AEXF T B ARALEth B A 90°48%%, M ARk b Bl Es& A idds =, Filhnia@it
M FH Vsin F1 Veos B IEYBEE, AT LLRHE 57 o0 4 B R R 4 0 &,

V.
Position = arctan ( Sm) AK 5

cos

8.1 Hbk
B 6 1PS2550 HIMA R

—=biciation ==R2[COSHE) =P [SNE}

|l|l|||IlllllllllllIllllllllllllllllllllllllllll
IRV T

lllllll lllllllllllllll! lllllll

ADR_IRQN
ot e
o BRI
—
GOSN o ,

FeFe, I8

SIN_SCL E iz
SINN

IPS2550 T

v

P, ¥

B 7 2R T —DERIESEME IR, I — AN RS LG BN M R 2 8 2H ik
1. Sine Loop = Sin Loop 1 + Sin Loop 2
2. Cosine Loop = Cos Loop 1 + Cos Loop 2
TE - ROXIPEAEN T IR RALRY, PrUAR LIS 14505 7™, Cos Loopl = Cos Loop 1a + Cos Loop 1b

H 2R 8 Hh 25 BB IS £ Fn i i S8 2 5 1288 (Bl RxCos = JiiE 41 Cos loop 1 + Wil 4t Cos loop 2) , 4% B A&
HL s B AT A POl

Vsin Loopl — -Vsin Loop2 A6

Veos Loopl = -Vcos Loop2 AN T

SRS BT BA B s, RGO S A AR

Vsin = Vsin Loop1t F Vsin Loop2 = ov N8

Vcos = Veos Loopt Vcos Loop2 — =0V (A\i{: 9
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IR BT EA B, B AR I PR R TR 4R B TR 5 B AR SR IR R LR
VSin Loopl # 'VSin Loop2 (L\\:TZQ 10
Vcos Loopt 7 -V cos Loop2 N 11
KIER T IR B ATl GRGHEAOV) |, R W] LA B ARROALE,

Vsin = Vsin Loopt + Vsin Loopz Z OV AR 12
Vcos = Vcos Loopt + Vcos Loop2 # OV AR 13

K7 ELEIMERALE B

Sin Loop 1 Sin Loop 2

(cw) (ccw) TxLoop

iad

RxSin:
Tx

RxCos /

Cos Loop 2 Cos Loop 1b
(cew) (cw)

Cos Loop 1a
(cw)

Cos Loop 1=Cos Loop1a + Cos Loop 1b

ATEVRHEL 7 s TR AN B S ARG B SRR N T 8 P B B SINE BE s 2k 25,
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RENESAS

IPS2550Datasheet

B8 360°feikteRas LB Bt

Sin Loop 1
(cw)
Tx Loop
Cos Loop 1 1_.
(cw) RN
N Cos Loop 2
.< N (ccw)
4 \
N ‘
\ 1
\\ 1
N e --0
N RxSin
T (o /: -—- -0
(o ,

SR

00 Sin Loop 2
RxCos (ccw)

0. XA, o¥iE, WHEERMARIER
I 1PS2550 i ARG S4B (JE ADC) , [RIHVEA R, ik

BTN ROBE B AR A I AR, AR A g A5 52 (B A 11 5
G R SRR G R TE R

LR AR HLES B S BUE B R S PLER IR s R, &
%ﬁiﬁo

18 fEHBIER

JLF TR,
FRARIEIR, SRR ) I EABE N EfE,

2 HAEIEH T H AR R LB U LS R LC R

—H‘DD

i

= NE e RME | WHEME | BRKE | BAL
. Pl A G 5 1 Fn 2 TEIESX 808 5 TR RARUE 1 i 38 4 42 s
PO A A P TR, L FhL 3 P4 ' | H
ot | AEREAEIR MR ZEEFE, FERLEAY AR EE G A 1.8 2.2 2.65 ns/°C
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10. FH R
B9 HHES : ESARERNESER
Vout ‘ cos ‘ SIN ‘ COSN ‘ SINN
A
VDD ‘ ‘ i \
| | | |
/\<<' ~ T
<! // o \\ S|
VDD/2 DX X< NS N
N TN s }\/\y}
| | | |
ov L 1 1 1 —» a(el), 1 period
0° 90° 180° 270° 360°
10 HHIE 5 . BRI AR
Veu ‘ oS ‘ SIN ‘ COSN ‘ SINN

VDD

- >
>
X
\
\

I T T
| | |
} } e J\
| | : |
VDD/2 ‘ : :
|
| |
| |

ov b » a(el), 1 period

|

|

|

|

| |

| |

|

| | | |

0° 90°  180°  270°  360°
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11. BB

IPS2550 i FHARADME - Ab B, (KL AT L AL B MG =, FI G 5 rTLLEA w3k 10kHz Y8R, 44T 600000 rpm
(5RO AR o HE T SR e i B0 FE U ATRERY,  (ER 2RRISMERERIS SR L,

ATLME AT 14 THEHUREE AR -

/
rpm(mech) = —r{)m (e. ) AR 14
coil periods

Hrp
rom (mech) ¥ (nEAR) AUEGE, Lo b EoN Bar

rpm (el)  AREERHUR KA, DL rpm AL (FEA)
= #3574 600000 /™LA JE - (rpm)
= 10000 /™ 1 £ JE /7%= 10 kHz

Coil periods %% i HL A JE 15
= £F 360° RO £L 1] #i4%
= &R S &
K 30 W T 3 R 1HRY 6 IEEHL (B 3HAT) BOwEhHil,
FRPEZATC 15 155 HIZ LA e KA UE 1K -
—6001“;“(61) — 200krpm(mech) 415

19 Hy TR ROEE

SIN / COS #yHitgE=X R R
Biricit (&R/HESR) BHEY, RZEAH HUABREE
1 x (180° / 180°) 1 x 360° 600krpm
2 x (90° / 90°) 2 x 180° 300krpm
3 x (60°/ 60°) 3 x120° 200krpm
4 x (45° | 45°) 4 x 90° 150krpm
6 x (30°/30°) 6x 60° 100krpm
8 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
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12. BFWfnmiEsE N

9T R IPS2550 HEATHELIEAE AR TR 1 5 R ERAONS B0 T SIS T, T LURE FIBREINGY 12C B T
12C # 11 ] DA PRI BE R T 354T -

«  EATHEER IR 12C BT (BRIA)

o EATHWRERY 12C HE 1 (GRFR )

13. tEE]
11 ER

0Dogs IPS2550

—Offset Cos—\_ Control
Sin =(—\—{] SIN_SCL
Voltage monitoring — Gain Sin
— Gain Cos Control
IYYY Sin_n - {1 SINN
i Protection
Analog Front-End: Time Automatic _
Input Filter, Continuous Gain Cos i~ —{ 1 COS_SDA
Offset and | | Demodulator | ||| Control
Gain Setting
Cos_n > —{ ]1COSN
‘—‘ y
Yy
i Configuration, Temperature Programming and Diagnostics SDA
Oscillator NVM 9 g g scL
Sensor Interface (12C)
ASIL-C Diagnostics, Internal Oscillator ADR_IRQN

TR TN
= HPEER . FREAL (POR) HLES ; I TAFIECTBIRAEERE (LDO) falkes.
o ¥ VDD, VDDA FiNEiHL K VDDDigital A9 1%
= R RIHLLIEIE SRR,
o AT o HTERE SRR AR, R RN s P,
o (WREHEM] : FIEBERZR B M A RX1-RX2 Fil RX3-RX4 40 {R#&.
o MARIE | FIEBEIREREL Bl S 5 RX1-RX2 Fil RX3-RX4 22 8] A Mg S,
o I EESLAE RS < FF RF &S AHIAONLE (S SN LF 2RO ELS =,
= HEEPER - AR IERE RX1/RX2 Fil RX3 / RX4 i AME 5l B ASPCHL,
= HINEREEE - A E SR RN L IEE T 4,
= BdiE, NVM @ T FH - argm e i &8 r I 5 K7,
= ZREEFNSWIEE D ¢ ATaEId SIN 1 COS A HHHE 1 DL By 12C $2 N A,
o RS - MR RERE,
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= ASIL-C Zlir, WERG#s « BRSNS, CAfARIaEZe 4, H) I IR B RPN ER IR 25 1 T8 F PRSI
Fr, IR LA S B I
» AT R D SO MR A A S AL A A
= SIN_SCL, SINN, COS_SDA 7l COSN 5| EA =/ NMEOEIl (FS % 2)
o RS H
o TS BRHY FR I ARADLY H
o FRAEAT

14. FRAIRIBLELE IR
BB 11 PR, A R T

14.1 HJEEE
IPS2550 A LAFE VDD = 3.3V+0.3V 8¢ VDD = 5.0V+0.5V B R F TAE, PNEL LDO 7742 Tl Fn s o o i i oL H,
[, LR (VDDA) HAMERH RS Cva 2B, B IRINAE N ERERE,

VDD HA M AR OR Y, FRaRra i Peid s R

142 LCiRE%#

LC ¥ g WL Ran A ik RF 847, B RIE KL 2MHz 5 5MHz 895t o TAE, SiERmAMMAr: L (R FHLLB) FoC
(MRS Y. ARELZFAMEELR, WEWSIEK 9,

IPS2550 #2752 Ryt AU LR B HU, I H 4RI 0K 50 F it Y - AT e,

B A LC IR w0 IEMAIER SRR, (AN T B8 /LS sl iz 5 A s,

143 HEHEERE
N T A R, 1PS2550 f FH AN A TR B« — AN TR, — /N Teudfn s 2B,

1431 Rx @2l

LG A AR ZE B Rx Sine £ Rx Cosine J& 75X} T /408, % VDD 42 LUK 6 ) 2Rl ., anfd 2 Fnf 3 R,
Pellcan 2w L i LR R O sz

= ASIL-C¥EHE : Bk BT AANFRARS B M 5 B AR 2 Bl A K

o FEAMEERE - RALG TOlkgr 1PS2200 RO 5 | RS | ISR A VE,

1432 BEHME KBS A

ARSI IRIE 7, IR LC IRGERIMR, B RENR BIE, fERHRET, LF (55 NIEZM
RILG, HH LR AR 58— AN E IS TR BT AR — a1, e B M HAR S AR E 576, 152 ILES 20 75,

B SEXTANE(E SR TRE g, LA ATEERY RF BT,

1433 {RBFIELEITEL

TEXHE Z I TR 2 Ja, XHEAE i TRE, DAVHBRPTREH T AR5 EmZR B 1 i 5 [ rO R A Fums i B, (R &
TSGR IE & rT LIE NVM FH P YmfR N E e E, Wl DIEm AN PRI E, FREZIEE R, Ea I
15.1 5,

©2022 Renesas Electronics Corporation 27 June 20, 2022
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14.3.4 &
A B SRR o M NS B BBREE, MIMARFR R LF 55,
1435 HahiEEEH (AGC)

FRVRE B M=/ Vsin’+ Vcos? HOME B8 HESREEW K IR, IR G- AR BTG HElHEAT FLAL, AR Byt BBl A P B T S PR I3 (O
#11) . AGCffH s iR asrg LS, ke {5 5 ROmE Rt A e X,

AGC i DU RA RS, F AR 16 45 2 a8 HH rTgmARya [, flan, eI s AME Bt sRalid 551,
B 12 AGC RIgEEHE

PRAIKHETE 2 W 11
ot 155 %

W SRAE SR AR A X, AGCRH /D18 2

A

“ IR MR X 1] 7

VMacexw

A

W SRAE SR BEAE X AN X3, AGCORH i

144 (EHEERH

12 BBl 2T TR — PO R I8 RS SR M A 2 1 (BREE A R EAERIE TR |, wlfE AR B T,
B, SR STER /NG Bl ) E A W F A g B, W N AT, AEIESRS (JERERS) #RErh,
AT DLAERADE B H st~ BRI B TE B RN 43 A S 3 2 ) T (T 48 2 i,

145 HHZEMas

PUANEE S (F%E, [KIERE, SREERIRKAER) 4 BITEAE RS I b i 4

Gt H BA S A BORMECRY, PR B LR, 5 VDD AR sl RS R e, B, TEZERRET,
et R, TRV MCU @SS Ehisl TR H PR T2 e =

14.6 BERMNEE

IPS2550 EAWNHEE IR A RS, FRED ISk S, AL R BA N0

1. FEIEERI S R - RIS, SIN_SCL, COS_SDA, SINN, COSN By H G 2atl 1 LA ThEE,
2. FEIREB BRSO - Bib 124, VERNRELEIN, LC R asth n LIS LAE— 2 AR ThE,

£ 20 NEH IR EARISRFE

SRES NE e &/AME | WRHEE | &RRE BAr
Tovr warn | I #AES RI{E 175 180 185 °C
Tovr err | I #G™ B R{E 180 185 190 °C

ACCrs | i EEALIRARAENT RS L -10 +10 °C

Thvst TR 8 10 12 °C
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15. ECU ZEHE% I
K13, B 14 fnld 15, EoR T IPS2550 Fil L S PEHI RS (ECU) 2[R RO FhIEHEL I,
IPS2550 447 IEffa 2w F LAVCHEC IE R VDD B HLE  (3.3V 87 5.0V) .

15.1 ARG mEER

FERRNCERED, PSR RIBERISE (MCU) HZiE R —FIRIRESH (PCB) L, FEISHBLAIT, B 2 Ry
FEBES A RTIR, MCU sTLURUR RO SCT 12 BE CORESSENBL BT (758, TR 2 SPISTREIIR B sl sy sk
RS,

ADR_IRQ 5| iI{E IRQ 4 H T2,

it A% 0 S BHIF, SDA Fn SCL, 1PS2550 Fi ECU 44503 il VDD HaJRHLE,  LAVCHELE T i H R A R AS -,
13 P L B e R R A S E R ) EMC PEREFT TR IS,

TR © H4F Coun % Cous IRV THTEESHE MCU #J ADC %t AR,

13 ARMA : H£REFF1 MCUZER—3k PCB £

VDD
RSDAE Rsmﬁ
IRQinput
" 110 _
[] ADR_IRQGN SDA SDA 10 3
15 2
RX1 ScL ScL 110 &
Rx E SN_scL L1 °
o [1RX2 - i Cout
Rx1
< < o swi? )
-
[1RX3 re) (®)
8 g Couz ADC =
Rx Nl 12 inputs
| RX4 ¢ COS_SDA -
CRx3 ; & y $ Cous
Rret 5 > COSN —— S
Tx ou4
™2 VoD g
R 7 10 VDD
T — T VDD
Cmg g Cre 8 GND 9 —I— Cvon Cvop_Ecu +
[] VDDA GND
Cva ; é é
Sensor module

TEFERN Y, ARG 5 ECU 20 JF, Wi Z5ER:, N THEMRA, WS BRIz SN R rTHE
A, EE NEHIORZ (VDD, GND, 1E5%, 435%) HTHbmhdiE, SHRZk (VDD, GND, 1E%, KHHIESE, 4354,
SAEAYE) T 2o E,

FERHRTEOLT, B O3] =260 i M ERi B (Aol 14 Fos) ffia i S AESE VDD slofi Al Rz PR
(& 15 Frzm) ff s Rz S e itt,  wf LU RIZINRAS,

AREWHREZEAMEE, 2N 18.2.
B 14 FnfE 15 Py LS B e AR TR B U T i EMC MERE TR RIS MER 4L,
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B 14 ZERNA: 7 _h s EUETSET

VDD
o] _
SDA o) 2
Re1| | Rez| |Res| |Re4f orface °E’
SCL /0[] \Interfa 8
N 110
SIN_SCL {3 {7
o SINN 1 {1
% ADC 8
&y cos_spa 0 0 mputs
o Cable
COSN {1 {3
VDD
VDD 1 1 VDD
L .
—[— VDD_ECU
GND {1 {1 é GND
3 5
[ [
o o
[ o . .
Sensor module 8 8 Electric Control Unit (ECU)
15 mRMNA: T AT S H
110 O _
SDA WL Digia\|OJ| §
sCL 1/0[ J\Interface |:|§
110 O
SIN_SCL i, 0
o SINN 1 {1
83 ADC 8
&) cos_spA 1 0 inputs =
o Cable
COSN {3 {1
Rp1[] Rp2 ]RPB[]RPAIj
VDD
VDD '} [} T VDD
GND {1 1 1 GND
S S J7
S S
g qé Cvon_Ecu
Sensor module 8 8 Electric Control Unit (ECU)

152 HJREEMR : 3.3V 5 5V

A LLRF IPS2550 4w fi NTE 3.3V+0.3V 8¢ 5.0V+0.5V I HLR R 3817, BRIAMEN BV, A RBEREAEFEEE, E&6H
B 17.1 7,
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153 12C#n0O

IPS2550 Gl & — /MhRdERy 12C #2110, 12C Hihik 2 rfgmfe s, sk, R 12C 820 mf, mILLEF ADR_IRQN 5| E A 12C
ki (ADR) sl W H (IRQN) 5 (W3 3) . IPS2550 #FELE A 12C MALIES, D MALFRTLIEE 12C
MR FATERE, 1PS2550 A 4R T R AL T A Y EE D RER FEAN 15 B,

USRS RS FR T4 (SDA, Bl 16) FnEsfTR 4t (SCL, Bl 15) , EfTERES KL LME#E R, SDA f1 SCL
FR I A E R B SRR R R VDD, S ZER, PRSRZHER TRk, EERE Ly & 895 HH v B A
open-drain g% open-collector ¥ G447 AND Zh#E,

SAERTRL (EALEERISS) sk, BRI BhE SRR ke, 120 h 3R 12C B EHLEERIRO MALEIEE, & 12C &
LMVERRA 2.1,

TR ATRECL & IR IEI 2 EMC A g, NIL G0 12C B2 ARk, BIFRn FRERFE) ATRE SR K, [RIBL, 20
Xt IPS2550 FERCH S H _EHEF T gm B A TR] A 12C B b s 2R BET T AR N 2K,

15.3.1 EBAHinbkFEhEEr 12C (BRA)
MORE IPS2550 g A A BA ki R hEER) 12C B2 0, ADR_IRQN 51U T @i f f4-1% 4% 12C MALHIE,

BRSO, ADR_IRQN 5 1 1 ik i 5| JEIHH 40K 2 X 1PS2550 1] 12C M\ JE itk
ZG| IFPIRS W4 2] 7 A7 12C Huhk it A3 £, HRFEAREW % 2] 12C bk A0 (LK 16)
12C HuhEAL BRI B A& Ad=1.

U ADR_IRQN ##: %1, 1PS2550 (K ERAMJE HubE /2 0010001 ( —#kfi]) =0x11 C(F k] o i Rix A 5] jiER:
F| VDD, 12C Huht#l¥% B A 0011000 ( i) =0x18 (+75ikl) -

IR AR 5 IR SRR 12C Hhhb e B v DLW ZE FH, B2 1) 12C Hhdilkm] LAZE NVM Hibikf7 A6...A3 H15E Y. $EIL { 1PS2550
YRFEFET) o

3K 21 BoR [ 5] RS NVM Hihk 25 47 35 50 B 415 oK1 # 12C shik AR 100

12C b £z A3 25 A6 A LLEE NVM HCE N— B 12C Hudik, o2k 14 NI IT S0, ¥R ¢ 1PS2550 %
FEERFE) o

21 NVM H1# 12C bl 2857

12C #inkik R A6 A5 A4 A3 A2 Al A0
LN 0 0 1 155 0 0 155 %
JAP T RRGIE, B LSS 00 s e L= | o 0 | 1aimEcE
12C Hihk
F PRI gmER G, 12C Hukik[E E 0001 %) 1110 ( —jHD 0 0 0
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& 16 12C Hubkykdhr

v RnW
ADDR ADDR
T I2C Slave Address T
B 17 FATFHiabERFEshEER 12C 80
VDD
Rspa § § RscL
SDA |«—Data In/Out p SDA
IPS2550
# SCL | Clock SCL MCU
ADR_IRQN\/\/\—VDD
Raor
SDA j————
IPS2550

ADR_IRQN
Raor
GND

15.3.2 7E GND Bt VDD Wr£RRt, #E5ei@id ADR_IRQN B BIE) A KA

TEZ RN, MU GND ¢ VDD W9EE, HAE R AR SRR SN, B 25 o TR RN H H GND 5
VDD Wrek I B9 IE /2 rEd &,

M 12C T bR R DhRER, TEAEE B ADR_IRQN 511#:8] VDD 8 GND £; I, it HPH Rapr dciEHE (K] 18
A 14) , IXFE T LLRES B2 sl VDD Wrkint i 294 it ik ADR_IRQN BN 51 & B 4k F A IR A,

18 12C #:0 F Tk B, ADR_IRQN 5 IRyERE 5

Rsoa é RscL VDD Ruor Rsoa % Rsal
VDD
SDA |«—Data In/Out = SDA VDD
SCL j«¢———Clock SCL VDD
IPS2550 MCU ADR_IRQN
R
ADR_IRGN w ADR PS2550 SDA |—Data In/Out— »{ SDA
GND 47 GND SCL [«——Clock SCL MCU
GND é GND
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15.3.3 HTFHUrTheed 12C 80 (4efEiEkn)
FF IPS2550 % F2 A Ml FH R LhEERY 12C B2 O, ERHMENMRUER 12C 2105817, 12C Hibb 2 AT mEEn, Bt
ADR_IRQN 5| BUHEF Wi, T R 12 W (s =,

B 19 BMHER 12CEOERE

VDD
Rspa RscL
SDA |«—Data In/Out —m SDA
IPS2550 SCL [ Clock: SCL Mcu
ADR_IRQN Interrupt p( [RQ

B 20 ZMHEE 12C BEOEE

R - AEMBEGCUT, 24 12C WAL TSRS, R, B4 12C MALBLE L AU5AT — 4> BIRAY 12C Hihk,

el

VDD
Rspa RscL
SDA }«—Data In/Qut - SDA
IPS2550
# SCL (= Clock SCL MCU
ADR_IRQN Interrupt | IRQ1
IRQ2
SDA |[———-
IPS2550
#2 SCL =
ADR_IRQN Interrupt

A 12C B2 O MR, WE20 (IPS2550 dwfifeam) o

16. i BRI
16.1 1/ O~
T S VR HRT R | P R D SR PSR A O R, IPS2550 FE BT LR R RIS T EhRE
1. Bhik#rH S8 SIN, SINN, COS Fii COSN 45: GND 5 VDD 47 s HO {4
2. R SRR
a. HJFESH VDD %] GND ]
b. RIS SIN, SINN, COS 1 COSN #| GND 2 ]
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17. gmiR LT

IPS2550 RANHRHE T Fhgmfeik i, 2 22 tPid T FZHIgmAE EhRE,
AILLIEIE LT Bifh 5 2 — kv al Fngm 2 1IPS2550 :

= @i 12C #2105 1 SDA 1 SCL

= B RESUS S I SIN_SCL Fn COS_SDA

HE A RRWIEMVEANE R, 152 M (IPS2550 4RFLfEr) .

12C B2 O T 51 SDA Fn SCL _E, AJ{EA R Bt S S A0IB0 R, RIS ] PN R A7 aa ot SEHME g 25 Fnlm s 1%
B, R LU AR 12C i, DU R 5 Za@ad it B2 0 %) 1PS2550 #H T4, 2 LK 21,

1H1EE, SDAFISCL I A e & B s, anSfE bz, N FEEEfE L sl b el s 2238 o0 bR s B,
21 @ 12C B AR IPS2550 HEfT MR

SDA

Eli SDA
SCL { ] SCL (Master)

15
14
SIN_SCL
g Cout
SN
COS_SDA [ F———

IPS2550
O 0 0 Oo@mag

Programmer

COSN[F———

VDD =5V or
VDD VDD = 3.3V

<
—LCVDD
e

8
Sensor module T

ERSEREIL T, RRREE e A, ERRS A RS, HHARTFERA W N FFERS, £
ANB Y (SIN_SCL 1 COS_SDA) %} 1PS2550 HEf T4mfeth & rlRERY, 15Z K 22,

Z 5 A T e R B AR A R O R SR RS, B A ARBEDT M B2 0 51 SDA Fin SCL AOTHIL T,

N T RESN IPS2550 HYE SR, AT Tl 2 i TRe

= FHSE, gRREHE RHT I LEZER, A0RAE I ] Be N AR R AT AN S a4y, WU 1PS2550 K & 1E 4 N,
s (BRI — ARG, SAUEF T AFKINEN S 0 N R 6 S — AN D REAR A g A2,

= gRERfE, ATLBUEN AR A, WA DBE S T DA IR, BUE TP AR (MR 2 ThRE

F TR RTRE Bl & AN ER EMC S8 RS, IX PR EImE SR, K g an it M REE LIRAR A B 35T,

|

[I] GND

Connector

©2022 Renesas Electronics Corporation 34 June 20, 2022



RENESAS IPS2550Datasheet

AT AENfE SR B g AR R %5 1, gnfeidnus Ale et il B 1PS2550 A9 VDD AH bJh, 27 Gt wl LI EZ) 2 kS
IPS2550 F FLIER 456, Anl&] 22 i,

& 22 BRI EST 1PS2550 HEIT AR i 4mTa

VDD
Rapr
ADR_IRQN SDA
2 SCL
R { RX1 éRSDA % RscL
X
Cre 3 LR SIN_SCLL F——2— S * {1 SCL (Master)
Cret = g out
X 13
N 4 HRG o SINN [ F———1] s_
E(j) g Cow )
Rx 5 N 05 s0A [ 12—y O [ =
—|———+——1{ IRX4 (@) _ N il SDA =
Cra g Cra o 1" g Cous »[_] VDD monitoring g
Rra 61 TX1 COSN[F———1 o
Tx g Couws Ay Power on o
{ =5Vor
{ Rre 71 TX2 10 VDD ¥__ VDD =33V
4 VoD [H—1- 0 o\oT'
Crx1 gCsz 8 9 TCVDD T
r[lj VDDA GND [I] n GND
Cua g
3
[
c
[ ey
Sensor module 8

HEE - T EMC f1 ESD 5 (&, SR M 12C 820 51 & 22, 10t SCL A1 SDA 5| HiE T # FH Rscl 1 Rspa iE
%) VDD, HIH{EES %% 14,

17.1  $REREIRHEEIE

IPS2550 Hjl HL & AT DAGmFR A B FOIRES © 3.3V+0.3V 8¢ 5.0V+0.5V,

BRI ER N 5V R ELER IPS2550 EEREE 3.3V HJR, ERHREIE (BV) KIEWRE, HFHASED, B2, fFik
BT, "TLUB g, K el LU B ey 3.3V R &, FHENLE, IPS2550 I & a5k 3.3V 4%
FE 3.3V R R IE #3517,

AN SRR RN 3.3V FEJR HL R ) IPS2550 iE#% 2 5V R, BRFES, frid (3.3V) R, FHHEALHRRE, B)E,
JUE e R, SR AT LR et =, R T LLF IPS2550 B 4mfey 5V i &, FHENIfE, IPS2550 fHE
N BV B4 ELHTE B HAE BV MBEH IEH BT,
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17.2  BEIEE (WERL)

IPS2550 al & — NEUENIED, FTHAFP3E, AP S8 EDhE

B EHEEUE, BEICTERAT IPS2550 T EERE, BERY IPS2550 JoiE R,

R EgiE 2% (IPS2550 Jwfafsm)

EVONI T E8UE S+ 5HUE, — BwE T E80E

17.3  mEEEWE
K 22 wRBIEIBLR
hie ZRTRIE T
FL I P s 9] 3.3V+0.3V 5 5.0V+0.5V, 4R 2% 5
R O TERRIARE 75y B B Ui
Bz Wi gm iRz 0 B M FE D RERY 12C S B A BT DhRERY 12C
12C # 1 MALHAE,  HAHihE e $E s T W ZhRERY 12C

R O BRI E 5

TECWRIRAST, FfSr 5 A = B BT
(amcm@%u&mwcmw)ﬁu\ugﬁéﬁ

AR RE A LLRERS B 86 PN 4 (e ) U7 TR A PR B 18Dy R 132 B B3/ 5 B
WIS 4 I8 TR A

BT, RLEIE L RBCAE, B

1E5%, Akdm% i AN BRI TR

fm B R, b RIE e RE
I H T 2K W EREHURG aiiR,  LLUK B F AR
T JB RS P B v = A
H B0 1 i 12l Mgk ERRITIR
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18. ThRELZ &5 LW

18.1 ZhEEZZ4ME ASIL Fn 1SO &HitE

IPS2550 &ARHE 15026262 ZRIF KAl FH THHRE L 2R SR HIr= 5 (SEooC) , FENTESFIFNIBZ SHLE] T, AIsLHl

A~ IC H#Y ASIL-C FIUUT 4 IC #Y ASIL-D Frife,

BLRF IPS2550 7= bR Ak B - Bh e e AR BB TR P TR 20T,
W2 ML EFE AR R LU FNE

o R B LR R B S R R P P Bl

= RJEFNI A

CRVNAREAEZ (5ol

= HdESEHEEMEARRI (ECC L EEFn AT B R)

LI NN A U2 e

= R X A )

A K HAh IPS2550 22 ThiiE, 152 % 26,

HNERZE AL 20 R e Rl g B ot (MCU) 007, BUSAARIRFLL T -
LR (WPJT, X GND RS, X VDD fEE)

s EREFIARTUE SRS ERER SRR A (R, BEFE, ABLL)
 fr@EHHELS (AFERRIC H%R %)

18.2 AR HH RIS FE R

BT IEE 12C 2 0 R R D LB AR 2 Wb S 2 4k, IPS2550 38 R DL RHE DL H 5 | I 2 WA OR SR A2 T,

2 Wi 3o B E T/ECREOmH B E, 152 LA 23,
B 23 TIEEEFf2HTERE

N~ 7 |
-
oV 3 3 3 b “UR” LG
0° 90° 180° 270° 360°
Position (electrical °)

B AGC i, 1E% TAEGERE :

» {ESVIERT, VDDR2+15V=10=F 4.0V
»  {F 3.3V 5V AEZLT, VDD/2 +£900mV =0.75 F 2.55V  (Bkih)

LEH AGC Y,  TAR%a H A IS VE RS2 BRA, 1Mo f i A HU R SR LU 5 A BB IR B X TER, UAUEM X

B, 7N s A ST,
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GG AT P E L SRS G

= K2 <32 5%VDD

= &2 >95 % 97%VDD

IPS2550 2 W=~ B H FE R Bk T4 RS AN Ehis MR FFRAYME, % 18.2.1.2 T,
IPS2550 i i EAbl i tH FRHE LA T T2 Wrfe m ek It

= RIS LR

= {Y7£ SIN_SCL 1 COS_SDA 3|l E#E T2k

= {Y1£ SINN Fi1 COSN 5|l L3 T2

» S ETA DU S I R2

FEAS BAZ IBT AR IR FE R bR iC # AT LA T s 2R

WS Rz Bk AR R, WIETIE R R e, @i sesE B TR R, i H R R 2 VDD #E A2
ETaFE, BRI GND #EAZWHETEE, W 24,

B 24 S Wi e

e
b L BH
VDD
VDD ; L1 VoD
D
§ |>—/ O ZhHgh O
o e =
O s
S8t
GND ;| GND
VDD
VDD h IVDD
3
>
ﬁ |>/ O Blilow O
o s =
—  HHRRAEN
S0t
’ GND 4 enp
Bl |]—

Nz A

BRI 12C 82 0 WA T ToR R MO R P, FEE0RF SIN_SCL 1 COS_SDA 5| IR B4 hr HBH, 4n
AR AR B TR, MAGOEEE S TRBEMAE B ElE, DSR4t wrym e E, BiZEEAREEN
B A E AR, K, R E ARG RN IPS2550 i T4mfe (Filhn, FH TR RImtHE) |, @ Lhid
BHLESHATIE W R,

18.2.1 SEBEFIMTLRAS I

R E W 2 B S e e AR S g B AR BERIPER ot (MCU, ECU) B, #PFEagirs .,

18.2.1.1 LA
PILLZZ AR BB 2L, (5 SRR IR Z IR, gk 23 S
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# 23 ML RHE K

= IR HH B

2R PR 2 B (R BT FEL YR (2 TR BT L IIRURD 42 Hh 2 (R AL
PGER TRRERTURE R ICH | Y iy syt BE R, % AR ZR A T LT, 2 A
Ui WO R AR O AN IR | O, ZWRRESTuR FER s | SR Ot IR S B AT AR
WA HEAT WS A Fn2Edil, &5 222 T Ehisl Fhi HfH, el

Linfas RN R [R) PN R 2 TR O BT Y - (AL
4 4 A R R R, B | A R R R, U4 % PR R o R R R,
HRH, ZWRRES Tk TSRS | e, 2WRRES Tk TrES s HRH, 1IZWRRES Tk TR
75223 7 B RTa Ty B b, P e S gl VA A RE A=Y 5 P R S gl S VA= A e VAN S

PEd | HEHURD EIR S ALK, BEHIFNAR 2 T A PR 28 2 1] 45 .
IR A IS e, S AR | My e BER, | CGEH TRRER TR ICH
FRTRILHIRA SN IR T AR | Ok, ZWRIRESBuR TGS | TR, MU N ERas R f R A S
Pl MR EZEE T FRE N hiHBE, F LRI T AR e

18.2.1.2 MLk

REBSTHI IR, GND 2if5 752k AL [l AT or LLd e W B0 A 5 IR L A Y, 2 25 BR9FEE IR

Zf (“OUT” = SIN_SCL, SINN, COS_SDA 5 COSN) ., fEIZWisiRis 5 LMaaiE i,

KT A BRI B TR R BEAR A WG (& R B R 2 W)

FELUTIEUL T, A2k 1C PR %5 L HLA

/N

I
By

= AEJRINTEL, RPRG-Bo 2 1B A AR R AR (B 25 A B
7B HL M g FL VDD > AT AT L > A% ks 1C A% 5 I > A& it 1IC NER £ RS> GND

= GND Zilr, GND G-8cim 2 a7 A 70 Fhi s BHgsrt (B 25 /5 F)
FFAE T MAL SR 1IC 1Y VDD > L8R 1C NS A AR B B 4 H 5 LI > 2158 T hr FEFH>GND

X TIXEERFRIF UL, AR IEFTRR R E L FOX L i R K HBAE, 152 W3k 24 Fnsk 25,

SR 5 | BT L

FBC RIS R R A R AN L R m R, T B oA R R A R
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25 VDD Wi£ksk GND Wk rY &4 it
B R R A EUSE Y g L]
Bl
VDD ! VDD % ! [RE DAz |
No current VDD
o VDD 41 VDD O VDD 4%—1 VDD
3 o = ® IR =
» 4 A n o
GND :| GND GND ] GND
B
I LB VDD VLDD i
O VDD % LL:| VDD ) VDD ]j VDD
= = ouT Lk
S ouT BlifHgh O 2 ; tgv&nﬁ S
) = S =
7] N
GND No current GND GND GND
GNDIbi2k ! GNDIKi £k ! oLl
L o 155 Ltk ! ]j 0
3 ouT O Bhiow O
3 Pl =
@ T
GND ] GND
e
b4 L pH VDD
o VDD +——11 VDD
= ourl A % L]j o
o) ] WiHgh O
2 =
[b]
(7p]
GND ] GND
7 24 _Eh e EAE HHE SR 2 TR B
W) >95% VDD >96% VDD >97%VDD BNT
IEF I T A a0 R e <10 kQ
I 2 T 25 IHEm, S WK 25 25 kQ
VDD Zir2k, 5V R <4.7 <3.82 <2.84 kQ
VDD Zgkr£k, 3.3V Az <3.96 <32 .4 kQ
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# 25 7 L BRH A% H1E B-H0 S WA
L) <3%VDD <4%VDD <5%VDD BN
B SBAT IR AR R R <10 kQ
VDD 64k HEdn, HZ WK 25 £51 kQ
PEHIZ WL, SV R <1.48 <2.0 <2.56 kQ
PEHIZE TR, 3.3V A <1.65 <2.23 <2.85 kQ

24 ADR_IRQN. SDA 8¢ SCL 5| #2423 VDD 8¢ GND I, AIRES B — 4~ Wi JFH9 GND 31 Bilsk ki rY) VDD
5 BT T AR FIR L R R AR, LI 26 FOEAT B IR R AR, O T BESR IR A AR FRIRE I, FRX LS | REE I H B
#%| VDD 5 GND, HiPH Rapr. Rspa Fil RscL HUFE EAE WL 14,

& 26 &t ADR_IRQN, SDA, SCL Bl &EAE Bk

B iR K A 4 2 AE LY LA
VDD VDD 4
VDD ’ VDD VDD *o-e EE VDD
' 1
O ADR_IRQN [}----- ADRRQN [}-MWA~-* 1 | Raor
= SDAL}-AM~---' | Rspa
— O 1
] g 8 - SCL [} MWA------ ' RscL )
[ o
[} = 2 O
%) S EHdRY =
GND GND »n

GND r3 GND

VDD {]VDD VDD VDD
&)
O || k! = . =
é 8 2 TFAEHIR Y %
2 [¢b)
__________ 2 RADR

3 ADR,Izg;l _________ | » ADR_IRQN CF-AAA--+

SCL [F------7 | | oo N o

- i i H & oD GNDIHT £

GNDI# £ f

18.3 ¢ZWrThee

7% 26 FHER IS WHEE S AT, R AR R BRI, WS ERR N ) g P TR, AT LUR s AE AT —
NZWrEhee, LIAE ADR_IRQN #iH BB, thah, & rf LUl E 2 0 51 (SIN, SINN, COS, COSN ;
BN 2) ETEWIRA, & 05 Hsk & R W F S 5,

PRGN ER S AIS AR SRR FFESORS, MEBR ARl LRGN (POR) ; FRid N« — I BYiS bR S I A B R TR
PR Im R EIROIRAS

FRE I RIS TSRS 5 BRI R IR S LR B R
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19. MARER

TEBLRY i rT SRR R A, AT OB 6 ) P N SZ Y IPS2550 #HTITARKE, ANl 27 Fos, WA RG A1 F A
PR AN, (HR i L B AR [FIHY PCB J2 LASEEIL A AL B2 ek 1] ) L =R
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Sensor #1: Sensor #2:

Supply Voltage VDD1 Supply Voltage VDD2
Voo A

SDA SDA
scL scL
SIN_SCL SIN_SCL
SINN = SINN
o B
% Te]
COS_SDA o & cos_spa
o3
o o
COSN COSN
VDD
VDD
GND
GND

20. A sS4l
& 28 360°HEH LR ARHI&R I % it fnlE B4 H

Output Voltage

0 90 180 270 360
Rotation Position (degrees)
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29 2x180°fERtE R AR LR BV RIS B4

Output Voltage

0 a0 180 270 360
Rotation Position (degrees)

Output Voltage

— COS
—SIN

TX
-sin

= = = SINN

Rx
:=
~ — = COSN

0 90 180 270 380
Rotation Position (degrees)

B 31 4x90°fEft B Rk ERHI LR YT Fn{s B4

Output Voltage

0 90 180 270 360
Rotation Position (degrees)
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21. HEFRAME (EMC)

EMC FH A9 HE B 15 S SCRS« IPS2550 EMC recommendations” 7] i 25 sk H ik,

22. 16-TSSOP H#IEEA K
PRI EA ORI, A7 ) F e B3 R S A,

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. tricE
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o W ALT  CYYWW” =il H# -

YY =& AL SR T
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24. ITfE B

FE AR YiEAFIEL S MSL %45 HAERA B
IPS2550DE1R AR R IR 16-TSSOP, 4.4%5.0 22K 1 13" &4h, 4000 N -40°F+160°C
IPS2550STKIT IPS 2550 Al 1EM:, @45 USB @G, IPS 2550 14 jias it fniE Bz 45
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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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BOTTOM VIEW

WEIGHT <005 ¢
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LEAD MATERIAL Cu—ALLOY
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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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350 |
T340

3.70
LAND PATTERN DIMENSIONS

NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS

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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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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