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MAX30001 : MAX86176 : MAX86178
I
ECG + BioZ AFE - \
FIERR[AHA, (=S, WK PPG + ECG AFE PPG + ECG + BioZ AFE
(2.7x2.9 mm)

I
I
|
I
I
LFEECOMRA 1
1
I
I
[
1

MAX30002
R _ MAX30005
i BioZ AFE
(2.7x2.9mm) ECGAFE
(2.7x2.7mm)
MAX30003 = == — = = = .
g ECGAFE
(2.7>2.9 mm) MAX30009
BioZ AFE
MAX30004 &0 E3 Wi iE
R ECG AFE (2.0x2.0 mm)
X FFRRIEIH
(2.7x2.9mm)
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MAX30001/2/3/4/5EL %

MAX30001 MAX30002 MAX30003 MAX30004 MAX30005
TheE ECG + BioZ {XBioZ {XECG {XECG (RR[g]HH) ECG
INERIDETF M. SR /SR AR B SR /R AR B
RFS RRIEH. R S S T S T S SO
o RR[&]HA RR[E]#A
. MR
RR &) #A4& M & % =] v =] =] =]
3 28-TOFN5 x 5mm S0-WLP
S0-WLP 2.7 x 2.9mm 2.7 x2.7mm
FEM BEEEFSIHERERER N/A
. MAX30001EVSYS
EV Kit MAXREFDESTO] Use MAX30001  MAXREFDESIO0  Use MAX30003  MAX30005EVKIT
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MAX30001- 51815 ECG BIOZ AFE

C INR
- 28-TOFN 5 x 5mm / 30-WLP 2.7 x 2.9mm
- {KI0FE
- 85uW (ECG) /158uW (BioZ)  (1.1V4ite B3 k)
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- IECB0601-2-47
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= ERFPEERAY ECC H BioZ ARG IR

MNERE
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MAX30005 - B35 8 ECGAFE

« MAX86176 945 ECGRR A
- SRBE
- BOHER
- 15.6 ENOBs (0.6uVgpusBE7E)
« FEEINE
- ECGHIBioZiBiE o £ = H 1K
=CMRR
- 130dB (HBRIXEN, EEIRITHD)
- 106dB (ﬁﬂi&iﬁ@], ZR S EN)
=L ONEE
- 890Mohm (B4HzZE4&E# A BEHT)
- 2.96Q (B4HzIt4&E% AFHET)
© A SECRR E AW
- 40ZF2800nAR ESEE
- 128HzZE16.384kHZzSi R S5 H
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MAX30001/MAX30005Et %

A= MAX3000] MAX30005 Hg;é;(BGWGQEEECG

NS EIRE 15.9 ENOB (0.05ZF40Hz, 20V/V) 15.6 ENOB (0.05F40Hz, 20V/V)

Z 030 BERENEE

(20V/V, 1.8V AVDD) AC: 65mVpp; DC: +1300mV AC: 80mVpp; DC: £1300mV

B4HzZE = AR 1.3G0 64HzZ= 1R ABEHT: 890MQ)
PR
64HzILA=E ABEFT: 350MQ B4HzILiRE ABEHL: 2.9G0
EARPCEZ: 115dB B FZUCES: 130dB
CMRR
“ERARRIKS) (RLD
G BB 77dB B %5 fc: 106dB
THD 0.025% 0.06%
SEH &N B Il by
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- B/N62 % ThEE
- e
- IERI/OXBIE RN =
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- 1B6spSE 4kspsFKAEXK
- 16HzZ 806kHzZZ Rz &
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- N H

- RRREB R N/FEARE 24T (GSR/EDA)

- YR/ A St (BIA/BIS)
- I (Respiration)

- 1 BEIAE (ICC)
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ADISE i35

MAX86170A/B (NDA)

MAX88140/1 MAX86173 (NDA)
AFE (SNR102dB) R
AFE (SNR110dB)
X453 LED +1/2 PD+1/2-Ch 1713459 LED + 4 PD + 2-Ch AFE
(2.0x1.8mm) (2.8 x1.7mm)

MAXM86161

» NER1%2H (SNR102dB)
WEB3LED+1PD+AFE
(2.9 x 4.3 x 1.4 mm)

MAX86176 (NDA) MAX86178 (NDA)

PPG + ECG AFE PPG + ECG + BioZ AFE

[
»

F5L A% (SNR>84dB)
AE3/2 LED+1PD+AFE
(3.3 x5.6x1.6mm)

MAXM86146

| #EEMEA (SNR1020B)
AN &2 PD+AFE + M4F MCU
T #3LED+2PD+2-Ch
(4.1 % 4.5%x0.9mm)

MAX86174A/B

AFE (SNR111dB)
¥4 LED+2 PD+2/1-Ch
(1.7 x 1.8 mm)

v

N MAX86177 (NDA)
@ﬁ%zﬁ

AFE

\ 4
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ADISE 1% Rémm LL 3R

>84dB
14 OLGA
N/A

3.3 x5.6 x1.b5
mm

12C

1 (REPD)
1

312

312

50mA

8 bits

18 bits

3

32 words

102dB
5xb5WLP

0.4mm

2.05 % 1.85 mm

SPI

1/2

1/2

3

3

124mA

8 bits

19 bits

6

128 words

110dB
7 x 4 WLP

0.35mm

2.77 x 1.70 mm

SPI/12C

4

2

9

3

2 x 128mA
8 bits

20 bits

9

256 words

MAX30101/2 MAX86140/1 MAX861171 MAX86174A/B

MdB
4 x 4 WLP

0.4mm

1.67 x 1.78 mm

SPI/12C

2

211

4

2

2 x 128mA
8 bits

20 bits

6

256 words
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MAX30101/2 - 3/2 LED 1PD3g4L T #&4H

L&

_________________________________

]
DIGITAL ; . " 'Iig—_l‘- 1{ %\ zﬁlﬁl_l—
(2an | [ commmeann [T * PEXFRIR
| . Y bk - EFH%:-THS/[\E/]HR%DSF)OZ ])-"J%
| : : { @ J
I £t
i »—’ |osanfAmR l——l | |LED :RIVERS I i = ’ CSHERREITy
t | |
_R_Ba_v% wory| Gorv|  Jew oo

= MAX3ZO0101&ER3AY (G, R, IR) LEDFIIANPD
= MAX30102&E /2 (R, IR) LEDFIANPD

= 14-pin OLGA 3.3 x 5.6 x 1.565 mm#=ZH

= BIKINFE (<2mW)

= ZIEDRHFEBRITR

MAX30101/2 4
JER TR,

7,<)5517>/2/\|_ED
F11~PD
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MAXM86161-3 LED 1PD A\ E T\ 1=2H

2.9mm - {;Hﬁ#ﬁéﬂ, TAHETAERRER
A 2
" EMTEABHIHRASpO2Z U &

— VLDO
= il MAXMES1eT [ EXt e r n a | P D

= MAXM8BI61ER3N (G, R, IR) FIA4S

A
A 4

DIGITAL NOISE

AMBIENT CANCELLATION CANCELLATION 1 ngTJE |:) D
p[;gli ¥ 128FIF0 INTEllifrACE I o ASIC . ‘IGUA%H%EEJ\}%,
19-BIT CURRENT ADC 4 [
[ 4.3mm = 14-pin OLGA 2.9 x 4.3 x 1.4 mm#&2H

Vien

T

NC. ¥
N.C. LED DRIVER |« CONTROLLER
N.C.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
PGND | —} onD_ana
—-cnopis
I

1.4mm
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MAX86140/1- 3 LEDIKZ/1/2 PD#j AAFE

L&
= MAX8B140F — L @i,

HEHIRE
= ST RED BEED/ SRR RVIE S TS E R EHRFISpO2

E
* BEZRFERAMA LI AR REBERRE

MMAX8B141 B NS

MAX8B140/12
& 5 Beah/ iR R/

= ERBHPEADC
= 3N8HILEDIRFN{KIE A DAC
7SS E B Sp02>104dB, HRM>110dB EFb"‘,)ﬂJEE']AFE

B3 LEDIKX
A0/ 2 NPD%

AN
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MAXM86146 - & Lt 1E2E

- BESENK
ﬁE::I:_' “““““ [ &5 | " ponen. ]:jj’” - MAX86141RXLL%%AFE
o | — - MAX32664C Arm® Cortex®-M4fe B3t e

) (Exy = s - WE2PPDA2APDEIN
s = (= FL ? - 3ANLEDIRZH

T MAXM86146 - HUEEIH
— . - HRM

X

P EE

B
=
r

:
Yy ry

sz H - = A
] ﬂﬁiﬁ;&f ::: _a:il:.ﬁn ES%E i ) \S—p —OjJZIK
BRI ":b::w s 4 SPIMASTERY MCE-E-L_CS B PO L IL’\ -~
o | el e e - - INEE (FEESIMEG-sensor)
SRAM ls| &
; lim=—nill
M —
L L= . EER
. =, : e ;Fj [B) DX V] R N
" e - BN A BT [E| 29640 B
e - BUN30% R
,,,,,
] - -
o
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MAXM86146 - 75 & L 1= 2H

(62 VES
{09

LED PD LED

PCB
-

/io.&s / Y065
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MAX86171- 9 LEDIKXZ/4 PD%j ANAFE

B M EAPE, &8
2 VR 0

= BRI

= AT HETTIAN0 dB

» IAEEEHIE]AR]70dB @120Hz
s 1) 3 MAXB86171 41&

= OGP IETE K D FE<1TUA @ 25fps N <

&R Eh/ REEN/ 15

Jgi S 1. 220 2 AT A S 4

SR AFE
59 LEDIK
S04 PRI
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MAX86176 - PPG + ECG AFE

PPG
Z | EDIX = FIPDHI A\

ECG (MAX30005)
PEPIEE e

3 B S Bk A

EO
Hibise SPI/12C

ATHEBENEL LA
o] UFIMAXI0009E 25
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MAX86178 - PPG + ECG + BIOZ AFE

- PPGiEIE
- ECGEIE
« BioZi@iHn
- AR RN/ AR 24T (GSR/EDA)
- YR BHI T/ £ EEITE (BIA/BIS)
o« WEOE (Respiration)
- (PEETE (ICG)
- FEF
. PEP, PTT. PAT, PWRESNE
- XFBPT. (LEBHEMNITE
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Al 60,

PPG (SpO,)

NAVAVAVAR 1. 8

BioZ (Respiration)
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MAX86178 - PPG + ECG + BIOZ AFE

F == F$1

FZNRE DA
FERR L&

TSt E AT
(181 BioZ=8EPPC) FEERRIA 7S e

EILEE R DIIREAT
BIIECCH#PPC) R 1 547

R E ILMIIBE D AT
(1BITECGHIBioZ) EEF N
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VSM ECG BIOZ PPG& %1% 1T - MAX86178

VSM AFE
(MAX86178) K FMCU + & IAUE

ANALOG
DEVICES

> ANALOG
DEVICES

M4F + BLE

ECG
B, 1% + BioZ > BE\%(':OE%

i X T Rk
0

g ANALOG i
DEVICES

B R/ Bt BT

>

St Rl

c.\MlIrights Reserved.
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ADWAZR R & 1% Remt

2= MAX30205 MAX30207 MAX30208
{8 B & 2. 7% 3.3V 1.7 3.6V 1.7E3.6V
fiLER B3R B00pA B7uA B7uA
R~f 3.1x3.1x0.8mm 2x2x0.75mm 2x2x0.75mm
. +0.1°C (37ZF39°C) +0.1°C (30ZE50°C) +0.1°C (30&E50°C)
BRI +0.6°C (0Z50°C) +0.15°C (0ZE70°C) +0.15°C (0ZE70°C)
R 0.009°C 0.005°C 0.005°C
123£0.5s 124£0.5s
g A e Dieiascs
MR T JRER (BIERIESR) TnEB (@1dDie) TEB (1L Die)
Z it Thak ) =) =)
ZO 12C 1-Wire 12C
SR 51 7 B4LRE—ID I
i ir, + o ir, +
THEEMS MAX30205EVSYS MAX30207EVSYS MAX30208EVSYS

©2022 Analog Devices, Inc. Allrights Reserved.
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MAX30207/8 - +0.1°CEEfRE, 1-WIRE®/12CEFA TR E Z a5

>

- BIRE
- 30°CE50°C: AHE+0.1°C

)4

- 0°CZ70°C: E#E+£0.15°C
_ ﬁ\ﬁ¥2\3000506 MAX30208
- {EIhFE no e U o ol py e
- 17236V TEB ESEH s | | M '
B 67UAE/\]I1/E$'\;}ZE GND REGISTERS ”
- 32K AFIFORUEMCUE K i [E R TAEE 17 el s =
- REME

- JR—TE—m6AAOR R S eS ((XMAX30207)
- mETS/ I ERE
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MAX30207/8 - +0.1°CYEfRE, 1-WIRE®/12CEIF1AIR B E L e

- EAZH

- 1-Wire® 3z O
(MAX30208)

( MAX30207 )3 12C & O

- CRCKISTHAE (YXMAX30207))
- bR FETNEE

- +15kV air, +8kV contact IEC 61000-4-2

ESD
- R

- Tiny 2 x 2 x 0.75 mm LGA%} %

PN T

- ZFFEMPCB
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MAX30208
TOP VIEW
------- T fm— ===
7
1 L 6
GPIO1
I
--------- P8 ===
) SDA 5
________ [ R
19!
__1
————————— sCL jmm—————
3 A 4
|
10 H
________ L L
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B % Bems 5 LAE

> @
L
- ?::' Fourth generation

* Non-invasive monitoring

Third generation
* Continuous glucose
. monitoring (CGM)
Second generation * Minimally invasive
* Smaller sample volume
* Shorter response time
* Better accuracy

Performance

First generation
* Reflectance meters
* Qualitative results

Sources: Verily, Nemura, Noviosense,
Abbott, Dexcom, Accu-chek

| | | | >
1970 1980 2000 2015
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MAX30131/2/4 -1/2/ 438 3& B 1V, == AFE
. EBE
- 1B ESRMEADC, 2##30.8pAZE30pA
- 1BLEISWEADC, MBEIRZE+0.5%, HEAIRZE+0.5°
- 6ADREERES, ®ZE+0.5°C
- 12fxbAC T
- BIFEHEME (EIS) = T
- 0.014HzZE27kHz EISEE N &5 F
- {KINFE ]
- SHUAMREHRR L=
- HER 5O i
- 2.9%x2.9mm * :
- 8MHz SPI#EO
- o] Z5FZGPIO
- NEZRESNEE
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EEEEEEEEE
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ADIA TR iRt AT &

{ . 2ty
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MAX-ECGMONITOR | MAX-HEALTH-BAND MAXREFDES103 MAXREFDES105 R it
ECG PPG PPG PPG

maxim= +*
integrated . i

BEERRZLEE BREERISRER2 MAXREFDES220 BEERSRFE3.0
MAXREFDES100 MAXREFDES101 PPG MAXREFDES104
ECG, PPG & AREE ECG, PPG & {AFREE ECG, PPG & AFREE
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MAX- MAX-HEALTH- MAXREFDES2 MAXREOFDEsm MAXREfDEsm MAXREFDESIO0 MAXRE4FDES1O MAXREFDEST0

ECGMONITOR BAND 20 (HSP) (HSP2.0) 3 (HSP3.0) 5

NS MAX30003 MAX86140 MAX30101 miggggg m>><<38%?211 MAX86141 Sﬁf?g%% MAX8B174A
MAX30205

PPG x v v v v v v v
ECG v x x v v x v X
KFEE v x x v v x v/ x
IR v v v v v v v v
DR F M4 x x x x X v v v
MmEmE x x v v x v v v
W « x x x x v v v
Efj]/lji?f/#‘\' 9 / / x X v/ v v
==8
hnE & v v v v v v v v
FEAR 2 X x x X X v v v
RBRES x x x x x v v v
fmE#EH x x v x x x v x
#i% v x x x x x x x
KX5E X x X v/ x X X X
Pl x x x x x v v v
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* BRI A B A R 7K
| A 4
* 20BN XS 5

IEfR RMSE (%)
BERPMNRRTE 3.5% 2 .69
ADIRSfER T 2= 3.5% 3.11
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MAXREFDES104 - i {%

—= O =]
D=

)

- IREH4LES. BOM. GUI. Layout, [FIE[E

- B

- MAX86176 (6 LEDs+4 PD+ECG+AFE)
- MAX326870/4 (HRIALRSETAR)
- MAX32666 (EMCU)

DataCollection

PC GUI
(Windows 10)

* Raw PPG, ECG &
Temp Data

* HR, Sp0,

* ECG Waveform

* Temp Output

©2022 Analog Devices, Inc. Allrights Reserved.

Algorithm Hub

MAX32670
(M4F)

PMIC
MAX20360

Flash Memory
32MB

Host MCU

MAX32666
(2 xM4F CPUs
BLE4.2/5)

Non-ADI

\

ECG+PPGAFE

MAX86176
(110dB SNR, 120dB
CMRR

Accelerometer

S

Temp Sensor
MAX30208

(+0.1°C Accuracy)
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HEALTH SENSOR PLATFORM 3.0 (MAXREFDES104+#)

Reduce development time of healthcare wearables by at least 6 months

RENTZWY | EFRINNEE | S8NRANTE | EEANESEE

\
GaRaht & E A6 FemEBMENZ | BEahFS. BOM, GUIL | M&AIWAE. ECG.
D ERITRAE R K Layout, [RIZE] RODERZFM. RR

(IEC 60601-2-47) B, R, BEERE.
MmE&ES
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