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ECGIPPG Il % RICHTEK

1. HER

OBEISVERT DR EE NP2 AN ERER, OFEEEROIRES. AFE TR, HERELIRE SO IR I R Ak 55 .
RGBT B, BN OBE AR AL RS B2 20 th & i AR B S 50 BB (ECG) SKRIER, /5 2o B 3
SRR O AEHLA PTG R ESNE S . EAh, BEELBE A — S ol A AT, RS
MR B, BT ECG M — ik F—— AR MIL L (Photoplethysmography, PPG) it & X M4k,
& FJC A HUE S L RE IR O R DI RE A5 SR HOR . PPG EE M T E M WAE (Sp02), {HB R ANEE
TRV SRR AL OIEThREE S . 58 PPG Hi0R, OB AT S S TR el S v 7 st % b, BLE AR
EEELATI A L o

2. "EHHS: ECGvs. PPG 5 PTT

L HEFIEAR (Electrocardiography, ECG (3 EKG) A& — £l fi LA [a] 4 B ic O ik v AR BRYE 3, R AE AN AK
B kG s, R AT RO B AL S, TG H B AR SR RS 2 B — O E B0 A R B A AR, T 2
OAFEERIT AR . OB RIEE DR EoR, BEAGREA P . QRS Tik. PHEARERIZOHIY,
QRS WM RO WS, THEAOCETK. AXOBRRMMESIES, Z2LLRIE RIEMIEFEE KRR, RR (A
AR OBERAC, RR FREHR/NMCROBERME . WE ECG 155 % W B SR LN A ERAL RS ik, 7200
A i 18] e % W LA RE 10 SR

Activation of the atria Activation of the Recovery wave
ventricles

¥¥EVR: HEALTHY-AGEING

SRR K (Photoplethysmography, fiiFk PPG) J& fif it HL T B e (AR 41 21 Aol i i A AR AR AL B — R A 8]
R T7 % 2 — @ WK RO AR IR A B4 s B SRR, R OCOBEIN, A RIS RS OGBS (19 anAE 2 5
PPG 1, il fERMIIELR) BURIEI R (BIAfE RS PPG 1, KE FRRIH RITIGLR). MiesiFid kA 418
Ja TS B BRI, MRS — R R. GUIA L B RO A IO RSO FEA AR (AT
S B AL B KR s sh), BRIk AE, dF sk B M rbksl, Max eIl 8 882G ett.
HEA TR RAE TR, R i Tahbom e R CR 22 AT A 2L E IR A AR, 43 IS ST LAy
NHEU DC 55 Mgt AC 55 . SRIULH ) ACAE 5, AL N H LR Bl A 4F o
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RICHTEK ECG/PPG &g/ 7%

Y T APt

e

X, 1MmE

Photo Detector

PPG Optical Module

Pulse Peak

CBRET TR

T PPG {55 M ECG 15 5 HIXS EE

R-Wave Peak

ECG

Time Delay

19 N 20 21

Pulse Peak

W e

PPG

R4E PPG 5 ECG /Ml (A FAFAE s, FRATATLUKIL ECG HIWRME SR | 10 = W4E, 11 PPG AR 2 K A if 4
Wi T R, DRl BATT AT AAS 8 R 1 /O 3K 5 B3 B D P A it 1), il Ik 38 A% 3% 18] 1) Pulse Transit
Time (PTT), k48 A% (38 5 S & ELEAR G, S i, BkEdteasth, Mg, PreldadofEs
ECG 5k (5T PPG SAFIKFAL BN [0] (PTT), N EH M — LA SH (B, ARE) BT 45 H K 1% i3
WRRZ, IS SR AR TS R R A T AR BRI S S Ak, TSI B i
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3. AT H Pk 5L
ECG &Ml PR

— % ECG Ha b B e COF P T S5 Je e, AT LISk S0 B A5 S BE T 19281k . 52Fr ECG 5 S HITRE AL
=R, RS LA . ECG M= HIGE ZHkik: — 51, kKE ECG EHEM 50Hz 22 60Hz A& T E
FCO S S 9RFL; A— T, SRRk BT DA AL B3 2 [RIBHBT ANV AD , 1% 2 S EUE R K 22 I FRAR AR
HIRES1s SbAh, B YAl 75 DL R B LR P AR R ) . B2 R e ER B FEOK 28 S A FE LA |
N B R AV A R TEEAS . B R R DA S O 3R e 7, UEEH A T

o LA

WIRTSCRTIA, BT S H L BT ae A KA E 2R ERBEE, 1A S 1B EE DT —=2RE.
AR TBOR AR E B AR 7 & A X B O, 2R AR H BRATAT 5 2 0 i N RIS Ok B AR BT AT LA 75, 2
60Hz T#t), RIEEKH FHE OB . EXFIEILR, %5 REHBOKA B RN S HOR SR EER, A
STERIG, BEEEEMZE, HRLIRZE N 50Hz 58 60Hz I« HA 1w FLRHIH] E KO B PR T 2 AN
R 75 S S B E ERE

o HANIWES B AW B R

BT EA /N, JBORRS T BRI 25, DUR SR B A R . UM R B 2, RO 2% 1 s
PR AR L, O RS  A AEAAT ( A% H IS #RF SR LA H BRI 2%, 5, B O R AT 4 1 i B B 1 — N s b B
FEAE L REARAR R, B E O B e B 1 25 15 D 1000, UITROK B L A B AR O 1 AR B I R ROK B
NwFE RN 100 UARRERT,  UPKEZE S d 7= A2 100 ZARFEHTRZE (A RS 1 10%). [ERERNE, BOKE T
NS R Z DA NS, I, 1720 5 B0 1 25 5 E .

SIrE R AR, TEORER RO 2 I (B RE BE A AR AR, S s R bt o JHOR S FL e (i B8 72 1% 22 1Y)
KR, B AL R RS, R FE AT REARAT K. AR, B BRIE R BORAS (WA 3 A RAE SR 1
TBUK %) B 2 WIHAAT R GERHE, R A IE SR AR RS SOBORAS T K B2 gl S SR Z2 s SR (15 o

o JBUKERH LRI

FERTT R, bl b 1 Z R0 A A AR OR A8 rE B 1 tE A 1 ARG R R AR A . X T 6 R4 R FL Y
ARG, RARBOE BRSO ~ 6 ZARKFIVHLIL, TBOKHS 75 25 T R Sh IR AR5 fe s (R FE L. A AR
b, SRR AR A SR B A 4580, WA RIS A E Bl 28/, BUEIR IR AR I sE B i RS, BT
2 PRAASEI A R Eh AT, ToiE MR R

o BURARRE
VPG SRM I TRORAS I, 53— LI S8 ) B S HOR TR MR . (ERER A, ORI A AT RE A &

BEAR AR E E, JOHZTE Uf M n] sl A PR T 782 ECG N, A F RS 56 8 5 N ELR
F 100Hz, [ Lf BB iR EIRZ —.

PPG &I FiBkik

& PPG (il 1 3= E Ok B BOCANS S A W TP, BG4 M ERIRZER T 5 A S kR, (B H et A1
TRENT K DA A T SR AR Z IR > B BB TIOLF RS, 206 ORI SO T HEIRBT ST,
RKATREAZ WA, (HAURAETE SR 8K, WPRHRAEH BRIz a0, 2Ry (LED DGR INES) MR R
FAX R Bt 2 PO 5 5 1 RIBE

UEAh, B8Ry BB A RS POR I LR, Rk, DA EZIZEI AT AME . e 5 AR TR, X
SRR AN, ER AU ST BRR AR J LT AN T RERY . 8% AT 2 Ak IS sh f TP, Hrh—fh
JeEdrik, BMERIZAS LED Bk, IS SRpRIEas), MEME S HRENOR . A, SN R IEriashE
RS, 2RO R DN N TR o S s s, i HAE R TR AU ThRE, BIAERERES) . T ek
HAERTIENRSE g (E R B RN
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4. ECG &=l H %

WA ECG WA H R AFE BHT(E S UK. J8%%, 2AJ5iHid—> ADC 317 5dlE K4E. K73 #5% (16 fir) ADC
B, (55T EgUEE A (EIRE S N 100 ~ 200 %) LA RIBER R . RS 2PER (24 1) Z-AADC |, 5
INFHRE 4 ~ SAEMEE . KT DR 2298 bR B WA BT 75 050 3G e SR FL B . OB SEI TR AR 5 A b B AR 4
Mo T - AADC LB R E S AR NE, s G A BRI 78 0 1 RIS 1

URTBUREE (1A)

ICERORRS (1A) B BARS R A0H| 35 5 (B /2 50Hz/60Hz T-3t), ECG M 75 % 90dB 43 5 i i FL Ak L
(CMRR) LTI TEOK L M EL S 45 () 50HZ/60HZ 155 . BIAER ] BA mdtiiiid| tt (CMRR) () 1A, A[F ECG H
W 1) 22 7 B3 7 B2 e il BEL T2 (R AN DS B AN 7 AR (S B R B2 RS, 4 330 CMRR KT AT 1/KF . BHILIA
VCHC 3= Z5 T sl S5 B IR B A . HEF AL IS D& SR I . B J5 B FE IR B2 A 382, WEE A B R L2
VA R A e K R B B B AN . 1A RN FEPTER AR AR EEE, [N ECG M E MR MINE 5. HiEFE A s
BN IA, RENEARAH AT 2 SEURKIIE 55

FE_HIBK (PGA)

FIF A FpEPL 2R E bR A A4, M7 58 00K, $ROLEIAMAIY 55 LA E] ADC AN EFE . A g iHd i
T —ANBABE IR RE, %F 50HZ/60HZ EiE— 4 #iitk]

{RIE/PIIRLIE L EE (Filter)

I IE I 0 2% SR AN ) A48, [RIRS A 2] — N PURIEIE D &% (Anti-aliasing Filter) FI/E A, BIBHLAT AR K T 2528 ik
5 1/2 KRR NS, #5575 ADC %,

N T BB R A IS 5, ECG Wil@W iR I N —Z [HIRIEAIE: ] (VRLD), SXahAIEE SR K. Ty
TR 224, S8 R —NE SO AT — BRI L P AR DR SRS BRI 2 — DM AR S IS S, XA
TR R 5 a5 ] AR ECG HUMRESE 5 HIE A AR &

k’ PGA >
» —>

Filter

&

ECG
ADC
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5. PPG =l Hi i

PPG M SRS BN RS LED, DAL R i AR M5 5 (. H Fr 2l HAen—&
LED il (fF £ € KGR EL), MRS AT RES KDL R, o — A M A RIS 5 1 5 3 ORE: (TIA) 1
JBOR P, SRJEiENE 4> ADC BEATHd Kb .

WED TR AR, JEHE B FDER, i LED sy sesT MBS RS N 13RS RFIIES
Wi, ELE R T B PRI BD T PRI, XA IRBETIRE,  RENE AR T AT R I SR T

Ambient
Photo Cancel

., Detector Filter
LED %: — PPG |—» LED+AMB
PGA
TIA . % :<£_> AMB
PPG Driver

6. RT1025 ;=4

RT1025/& — ™ 5 s Sk s o 5 0 B RS A AT FEL B . RT1025%4 4 TR ME 75 1 L I 5 FE RO 2R, (Rt
A LLFEI M ECGMIPPG IS . RT10255 .0y L5 I B A KT 100dB A& N Vo, 324t I 64HZ 52 4kHz 1)
EREHE SR . B AR R T, AR DB AR, BRSO TR IR 9T KECGIPPG. @55 %
BN B . RT1025824£3.2mm x 3.4mm, 41-Ball, 0.4mm pitch, WL-CSPfj&f%: . RT1025%F&1EC 60601-
2-275China YY1079%5 i, &M TRITHRECGIPPG. & & 57 # = N -

AVDD28 AVDD_HY

© “ DVDD18
RT1025 % ovoDE
INP_ECG
NN ECG ECG FE + ADC GND_D
VRLD (e ! ::
FIFO
e iig PPG FE + ADC .
< 4KB
I SRAM
—y _ RESETB
TX2 § LED DRV |_ INT
e g - - Controlf AFE_PWD
Clock Debug
32K PLL " 12C SEL
VBG + SPI_CSN/SDA
GND A g: Bandgap 0sc SP|_CLK / SCL
12€ / SPI SPI_MISO
t S SPI_ MOSI

GND_A GND_HY  XTALI XTALO

RT1025/4 74kB SRAMHA T- ORI, 335 SNSRI SR AR S 3 s b (b S 2 45, m] LA FH 1IPCE S SPI S 1Ak 31 48V 38
{5 8, AN NRTL0251) M L%
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RICHTEK

ECG/PPG &z 11 77

ECG
Electrode RT1025
INP_ECG AVDD_HV |
_ 2.8V
INN_ECG AVDD28 | Y 1
DVDD18 4—_|_ T2
~—— \RLD DVDDIO <—j\f3-6\’ T22F=
2.2uF =
| INP_PPG 1:
N INN_PPG 32kHz / NC
XTALl |-
RESETB
Boost 22 RESETB  [a————
AFE_PWD |
N <1 N 12C / SPI MCU
N 12C / SPI
™>2
Nt N
] Vvee
IluF GND_A GND_HV GND_D|
= I L I
RT1025 = 4 =
o ECGiBHfFE

CRERCRRK (2B RN BR IKE) (RLD)AR

I PGA Fl i 20 #8% ADC

NPT 125M-500MQ (W R R), > 1GQ (4 BEIREN )
KNS H . 0.67uVrms (64Hz ODR, Gain = 12)
FAVEE: 110dB @ Gain = 6

CMRR > 85dB at 60Hz

B RAEZR: 64SPS % 4k SPS

PPG @i

RG], SZRsh s

UK 32 H MR AR

LED B¢zh HifiJaHE: 10/25/35/50/65/75/90/ 105mA, ZH: 8 frsr i
RN : 0.5 4 50pA

BRI InF

HINS R 50pArms @ 5pA i N\ LI

CMRR > 80dB at 60Hz

PGA#25: 1 & BVIV

4% DAC1/DAC2 i : 1 % 6pA

o FAhAFE

T A E RN AFE (F /)

P g Ok (R B VA

EE IR A K SE AN AR IR B AL RS FE I B (5 S
SFR5 MCU 22 1) 12C 1 SPIE

P IR 2247 SRAM

FEMRIIRE

TAEREREEVER: —20°C % 65°C
WL-CSP-41B £f%%, 3.1mm x 3.4mm

54 RoHS i, A& &
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ECG/PPGE I VEAE AR

AT PO VAl RT1025 [ 45 1, Sr 8 BHE P & 7 ECG/PPG _AFE Daughter Board (PCB107 V1) LA} Cardioid
Evaluation Board (PCB106 V1) S5Ecx 4 s F N HEAF (Cardio EVK), AHICHURE 5 N H HdE1E 225 LR

%5 http://www.richtek.com .

oW1 3 B BB 9:48AM
RICHTEK Cardio EVK

your power partner.

PPG & ECG

16,756,134 PPG

16,756,113 — FAL
8 3 \ A~ \/
V

8 \
E y Vi
< 16756091 v

16,756,069
1426
8.244m
|

Vi,
|
|

8.243m
%)
a
< 8.242m
8.241m

1419
TIME(S)

*
Pea07_v1

Daughter Board (PCB107_V1) Cardioid Evaluation Board (PCB106_V1)

7 . /[‘_Eil\ é:lj[{:

RT1025 /& ] A it &2 ECG/PPG il & ZE R B &5 41, FEANKG IO O BT 3 T 32 o FRAR B0 R PR 4R A, [R) 25 K
ECG/PPG [Wifl'5, AILETE PTT MUETHERIAER S, A B T ISR PR . 4as Bt iy 7). 48/ A B AR i AR
> R AR, [FN WA E T 77 R ATEREAI AT SR

SEARRH TR AN Y I TN

Richtek Technology Corporation

14F, No. 8, Tai Yuen 1st Street, Chupei City
Hsinchu, Taiwan, R.O.C.

Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and reliable.
However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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