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What are vital signs?

Vital Signs are measurements of the body’s functions.
These are useful in detecting or monitoring health issues

RRi
(HRV, Cardiac Funcsoning)
—f fo—

= Body temperature
= Normal body temperature for healthy adults: 36.5 °C to 37.2 °C
= Pulse/heart rate
= Measure of the number of heart beats per minute (bpm)
= Typical healthy adult heart rate: 60 — 100 bpm
= Oxygen saturation
= Fraction of oxygen-saturated hemoglobin in blood relative to the total
hemoglobin
= Normal arterial blood oxygen saturation levels in humans: 97 — 100 %
* Respiratory rate
= The number of breaths a person takes each minute
= Typical respiratory rate of normal, healthy adults: 12 to 16 breaths per minute
* Blood pressure
= Measure of pressure or force exerted by blood against the walls of the arteries
= Systolic pressure: pressure in the arteries when the heart beats
= Diastolic pressure: pressure in the arteries when the heart rests between the
beats
= Typical blood pressure: 120/80 mm Hg

https://www.healthline.com/health/what-are-vital-signs
https:/len.wikipedia.org/wiki/Oxygen_saturation_(medicine)
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Vital Sign Measurement locations

ams OSRAM provides solutions to measure vital sign in different body locations

W 1 Forehead
Glasses ECG, HRM, SpO,
HRM, SpO, Blood Pressure e
. Eap

HRM, SpO, Blood Pressure

Wrist (top)
HRM, SpO, Blood Pressure,
Respiration Rate, Skin
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Wearable Devices

Devices with vital sign monitoring
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Vital Sign Monitoring System

System Setup

,"4 Integrated modules

| / Optical Front End (OFE),

ams Osram provides all the key components to develop a vital sign solution

AMS & OSRAM's offering

Emitter Chips
Photodiode Chips
Optical Packages, incl.
LEDs*
PDs
Analog Frontend (AFE)
Modules

Algorithm ]

LED/Emitter T
' Analog Front End
" ; (AFE)
Photodiode ) Emitter driver
________________________ 4 Amplifier, /
ADC

Electrodes

y4

LEDs* and PDs
LEDs*, PDs, and AFE

Temperature sensor ¥

Motion Sensors

MCUIDEP PDs and AFE
Algorithms (selectively)
\ ) * alternative using VCSEL
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amsOSRAM Vital Sign Monitoring Roadmap
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Package -
= s . . Radiant flux Vi typ. Vi typ. Ordering
Product dlm‘e":l;l;)ns VSM function(s) Centroid WL typ. @20mA @20mA @200mA Code
Q CT DELSS1.12 08x16x06 HRM Green (530 nm) 4 mWisr 286V na Q65113A0021
© , ' " Q65112A4607
> CT DBLP31.12 18x22x06 HRM Green (530 nm) 6.5 mWisr 23V 26V Q65112A6091
¥
* e CT DBLP32.12 1.8x22x06 HRM Green (530 nm) 7.8 mWisr (+~20%) 23V 30V Q65113A3515
CH DELSS1.22 08x16x06 Sp02 Red (660 nm) 5.3 mWisr 19V 27V Q65112A1192
g@ 8 SFH 4043 10x05x045 Sp02; PS Infrared (940 nm) 2.1 mWisr 15V 19V Q65111A3691
Red (665 nm) 5 mWisr 19V 27V
SFH 7015 08x20x06 HRM; Sp02; PS Q65112A7658
Infrared (940 nm) 3 mWisr 13V 18V
A ~ Green (530 nm) 4 mWisr 24V 29V
o -
§ ‘.? SFH 7016 165x185x06 HRM; Sp02; PS Red (665 nm) 5 mWisr 19V 27V Q65112A7849
I
o Infrared (940 nm) 3 mWisr 13V 18V
E Green (530 nm) 4.3 mWisr 23V 26V
Green (530 nm) 4.3 mWisr 23V 28V
SFH 7017 20x20x055 HRM; Sp02; PS QB65113A3761
= Red (665 nm) 4.2 mWisr 19V 27V
_
Infrared (940 nm) 3.1 mWisr 13V 18V

SFH 7018A » ERVRLEREESHEXNEARIE
TMRIFEERYFE » SFH 7018B ¢ IJEE”*E_?
IRARVER °
B 7 - TEEEEREH » SFH 7018
ML SFH 7016 £k E=E C R FEIR T 81E »
MAERLEARIN K SE LRI BIEH S 24%

7:SFH 7018A & SFH 7018B 2= =E Mg ES

A 46% ©

EBREANERTFERERMD » BIFE
FEREMAEE - BRVIZFRITJRERAARE -
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SFH 7018A & SFH 7018B

=» Significant performance increase compared to SFH 7016

L 2 VSM Wavelength Radiant intensity Vi typ. Ordering
m G e @zornA . " @2°mA @zoomA code

< N 535 nm (green) 7.7 mWisr (green) 2.30 V (green) 2.65 V(green)
L e 24x24x086 HRM, Sp02, PS 660 nm (red) 6.2 mWi/sr (red) 1.90 V (red) 275V (red) Q65113A6157
& 940 nm (IR) 4.4 mWisr (IR) 1.30 V(IR) 1.80 V(IR)
(]
w
= SFH 7018A
3
D *x
= 535 nm (green) 8.5 mWisr (green) 2.35V (green) 3.05V (green)
< 24x24x06 HRM, Sp02, PS 660 nm (red) 6.2 mWisr (red) 1.90 V (red) 2.75V (red) Q65113A6158
- f 940 nm (IR) 4.4 mWisr (IR) 1.30V (IR) 1.80 V(IR)
SFH 7018B
__ Focus on low Vf at high current: SFH 7018A is the best choice
Green ~90% >95%
~249 ~249 g z = 2
Red 24% 24% Focus on high brightness: SFH 7018B is the best choice
IR ~46% ~46%

Preliminary characterization data
*
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Detector Portfolio

Radiant
sensitive area
[mm?]

Package
dimensions
(mm)

Product

VSM function(s)

SFH 2200 51x40x085  HRM; SpO2; PS 7.02
®
a

L&‘J @ SFH 2201 51x40x085  HRM; SpO2; PS 8.12
(o]
(=

SFH 2240 5.1x4.0x0.85 HRM 7.02

Q SFH 2703 32x20x06 HRM; Sp02; PS 327

’ SFH 2704 20x18x06 HRM; SpO2; PS 151
[=]
=

= ’ SFH 2705 25x22x06 HRM; SpO2; PS 34
S

\’/ SFH 2706 32x20x06 HRM; Sp02; PS 3,27

\Q— SFH 2713* 32x20x06 HRM 327

Broad portfolio, sensitivities optimized for Vital sign applications.

Ip typ.

Ee=0.1

'S;‘ns;“:mw] mWicm?* Ordering Code
ge [ A =940 nm;

VR=5V
300... 1100 2,27pA 3.21pA 51pA Q65112A0250
300...1100 3,33pA 3,9uA 5,03pA Q65112A3981
400 ...690 244pA Q65112A0060
400...1100 1.1pA 1.6 pA 23 pA QB65112A8147
400...1100 0.51pA 0,77pA 1.22 pA QB65112A7214
400...1100 14pA 1.7pA 23 pA Q65113A1911
400... 1100 14pA 1.7 A 23 pA Q65113A4371
400...690 0.95pA Q65112A8151
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Package-level VS chip-level filtering

Higher sensitivity @ the wavelength of interest
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