BIOFY® Sensor

Version 1.1
SFH 7070 &
/ R
< .
Features:

» Multi chip package featuring two green emitters and one detector
e Package size: (WxDxH) 7.5 mm x 3.9 mm x 0.9 mm

» Light Barriers to block optical crosstalk

» optimized for strong PPG signal

Applications
* Heart rate monitoring

for:
* Wearable devices (e.g. smart watches, fithess trackers, ...)

¢ Mobile devices

Ordering Information

Type Ordering Code
SFH 7070 Q65111A9887
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Version 1.1 SFH 7070

Pin configuration

Pin | Name | Function Top view

1 G1C | Green LED 1 Cathode ——

2 |PA Photodiode Anode Fin& (U} Pin1

3 |G2C |Green LED 2 Cathode oo : &EI —

4 G2A | Green LED 2 Anode

5 PC Photodiode Cathode ;!|

6 G1A | Green LED 1 Anode o 3
Hins I Fir

Block diagram

Green LED1

G1AQO OG1iC
Py

Photodiode

PCO OPA
k.

Green LED2

g
G2A0 > 0G2C
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Version 1.1 SFH 7070
Maximum Ratings (T, = 25 °C)
Parameter Symbol Values Unit
General
Operating temperature range Top -40 ... 85 °C
Storage temperature range Tetg -40... 85 °C
ESD withstand voltage VEsp 2 kV
(acc. to ANSI/ ESDA/ JEDEC JS-001 - HBM)
Green Emitters
Reverse voltage Vg 5 \
Forward current lF oc) 25 mA
Surge current lesm 300 mA
(t,=10ps, D =0)
Detector
Reverse voltage Vg 16 \Y
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Version 1.1

SFH 7070

Characteristics (T, = 25 °C)

Parameter Symbol | Value Unit
Green Emitter (single emitter)
Wavelength of peak emission (typ.) Mpeak 526 nm
Centroid Wavelength (typ. Acentroid 530 (+10) nm
(I =20 mA) (max.))
Spectral bandwidth at 50% of |, (typ.) AN 32 nm
Half angle (typ.) [0) + 60 °
Rise and fall time of | (typ.) t, t 56 ns
(10% and 90% of | ax)
(=100 mA, t,=16 ps, R =50 Q)
Forward voltage (typ. Ve 3.0 (<3.4) \Y
(I =20 mA) (max.))
Reverse current I not designed for reverse | pA
(Vg=5V) operation
Radiant intensity (typ.) e 3.8 mW / sr
(I =20 mA, t, =20 ms)
Total radiant flux (typ.) D, 11.7 mW
(I =20 mA, t, =20 ms)
Temperature coefficient of I, or @, (typ.) TC, -0.35 % /K
(I =20 mA, t, =20 ms)
Temperature coefficient of Aseniroid (typ.) TC, centroid 0.03 nm /K
(I =20 mA, t, =20 ms)
Temperature coefficient of V¢ (typ.) TCy -3.6 mV /K
(I =20 mA, t, =20 ms)
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Version 1.1

SFH 7070

Characteristics (T, = 25 °C)

Parameter Symbol | Value Unit
Detector
Photocurrent (typ.) lp 530 0.985 pA
(E;=0.1 mW/cm?, 1 =530 nm, Vg=5V)
Wavelength of max. sensitivity (typ.) As max 635 nm
Spectral range of sensitivity (typ.) Moo 402 ... 694 nm
Radiation sensitive area (typ.) A 3.46 mm?
Dimensions of radiant sensitive area (typ.) LxW 1.29 x 2.69 mm X mm
Half angle (typ.) 0] + 57 °
Dark current (typ. I 0.4 (=5) nA
(Vg =5V, Ee = 0 mW/cm?) (max.))
Spectral sensitivity of the chip (typ.) S;530 0.31 A/W
(A = 530nm)
Spectral sensitivity of the chip (typ.) Sir 0.02 A/W
(A > 690nm)
Open-circuit voltage (typ.) Vo 535 390 mV
(E,= 0.1 mW/cm?, 1 = 530 nm)
Short-circuit current (typ.) lsc 535 0.984 pA
(E,= 0.1 mW/cm?, 1 = 530 nm)
Rise and fall time (typ.) t, t 40 ns
(Vg=5V, R =50Q, A =530nm)
Forward voltage (typ.) Ve 0.84 \Y,
(I =10 mA, E = 0 mW/cm?)
Capacitance (typ.) Co 55 pF
(Vg =5V, f=1MHz, E =0 mW/cm?)
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Version 1.1

SFH 7070

Diagrams for green emitters

Relative spectral emission "
Iy =f(}), To =25°C, I =20 mA

100
O/O

et g

b

70

60

50

40

30

20

\

10

/

AN

0

7

\

450

Forward current "

500

1000

550 600 nm 650

Relative radiant flux "
@, /D(20 mA) =f(I¢), single pulse, t, = 25us, Ty=25°C

mA
I
[
T / ¢.(20 mA)
100 /
1 /
10 / /
1 041 "
2.50 3.00 3.50 1 10 100
e VF —_— IF
2016-10-21

| OSRAM

Opto Semiconductors



Version 1.1 SFH 7070

Diagrams for green emitters

Max. permissible forward current "
IF,max = f(TA), RthJA =800 K/'W
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Version 1.1 SFH 7070

Diagrams for detector

Relative spectral sensitivity " Photocurrent "
Se1 = f(A), TAy=25°C Ip(Vg = 5 V), A=530nm, T, = 25 °C
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Version 1.1 SFH 7070

Directional characteristics of detector "
S, = (@), A=530nm
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Radiation characteristics of emitter "
IreI = f((p)
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Version 1.1 SFH 7070

Package Outline

6 5} b Pin | Name Function
/Jf’i 1 Gi1C Green LED1 cathode
= i - 2 PA Photodiode anode
=\ | _ I S R - BOTTOM VIEW
O | | 0 3 | G2c Green LED2 cathode
| %/“/W | %7 /7 4 | G2A Green LED2 anode
1 ‘ 5 | PC Photodiode cathode
1 2 3 6 | G1A Green LED1 anode
6+0.1
|
SIDE VIEW
(1.85) (2.99) &
(0.4) =
|
° 7]
w§3|+$ | TOP VIEW
. ~
L]
|
(2.94) | (2.94)
75+01

[ |
EBIIQ} TOP VIEW /
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|
. . Pad Info
| LrHJ L
5\

(63062-AL310-A1-02

Dimensions in mm

Package:
chip on board

Approximate Weight:
43 mg
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Version 1.1 SFH 7070
Recommended solder pad design
3 3 LA
| | .
1] ] O 0O O N § S
__________ 0 ___|___ = ___|___
o {+F  {H 0 @ O N § S

I:l Cu Solder pad solder resist
Component Location on Pad

l
t

(-

]

b
|
L.

Dimensions in mm (inch).

Reflow Soldering Profile
Product complies to MSL Level 4 acc. to JEDEC J-STD-020D.01

300

0.9

N solder stencil

£062.3010.204-02

OHA04525
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Version 1.1

SFH 7070

OHA04612
Profile Feature Symbol Pb-Free (SnAgCu) Assembly Unit
Profil-Charakteristik Symbol | pinimum | Recommendation | Maximum | Einheit
Ramp-up rate to preheat” 2 3 K/s
25°C to 150 °C
Time tg tg 60 100 120 s
TSmin to TSmax
Ramp-up rate to peak* 2 3 K/s
TSmax to TP
Liquidus temperature T 217 °C
Time above liquidus temperature t 80 100 s
Peak temperature Te 245 260 °C
Time within 5 °C of the specified peak | t 10 20 30 S
temperature T, - 5 K
Ramp-down rate* 3 6 K/s
T to 100 °C
Time 480 S
25°CtoTp
All temperatures refer to the center of the package, measured on the top of the component
* slope calculation DT/Dt: Dt max. 5 s; fulfillment for the whole T-range
Method of Taping
L
2 15 orintator mark\ : 023 H‘i

0 o

‘L J‘ ‘L J‘ ‘L J‘ l ‘ —~

l====ll l====ll ===l

Led Lol Lo dsl 1

8 415 12
(63062-AL310-B2 -02
Dimensions in mm [inch].
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Version 1.1 SFH 7070

Tape and Reel
16 mm tape with 1500 pcs. on & 180 mm reel

W
Dy ) I
SaalE
~yul | g
1Y
= <= 0
B!
|
Direction of unreeling W Direction of unreeling
_—— -
- 2 et

Leader: min. 400 mm *

Trailer:  min. 160 mm *
G‘ *) Dimensions acc. to IEC 60286-3; EIA 481-D
OHAY0324

Dimensions in mm

Tape Dimensions [mm]
w P, P, P, D, E F
16 +0.3/-0.1 |4 +0.1 8 +0.1 2 +0.05 1.5 +0.1 1.75 +0.1 7.5 +0.05

Reel Dimensions [mm]

A w Nmin W1 W2max
180 16 60 16.4 +2 22.4

) OSRAM

Opto Semiconductors



Version 1.1 SFH 7070

Barcode-Product-Label (BPL)
KOSBAM Opto

Semiconduc

LX XXXX BINT: XX-XX-X-XXX-X

RoHS Compliant
(6P) BATCH

(T LoT no: 1234567890

x) PROD NO: 123456789(q)atyY: 999

N /

OHA04563

ML Temp ST e
X XXX°CX

Dry Packing Process and Materials
Moisture-sensitive label or print

Barcode label

Desiccant

OHA00539
Note:

Moisture-sensitive product is packed in a dry bag containing desiccant and a humidity card.
Regarding dry pack you will find further information in the internet. Here you will also find the normative
references like JEDEC.

: OSRAM
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Version 1.1 SFH 7070

Transportation Packing and Materials

Barcode label

Packing

Sealing label OHA02044

Dimensions of transportation box in mm
Width Length Height

195+ 5 195+ 5 42 + 5
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Version 1.1 SFH 7070

Disclaimer

Language english will prevail in case of any discrepancies or deviations between the two language wordings.

Attention please!

The information describes the type of component and shall not be considered as assured characteristics.

Terms of delivery and rights to change design reserved. Due to technical requirements components may contain
dangerous substances.

For information on the types in question please contact our Sales Organization.?If printed or downloaded, please
find the latest version in the Internet.

Packing

Please use the recycling operators known to you. We can also help you — get in touch with your nearest sales office.
?By agreement we will take packing material back, if it is sorted. You must bear the costs of transport. For packing
material that is returned to us unsorted or which we are not obliged to accept, we shall have to invoice you for any
costs incurred.

Components used in life-support devices or systems must be expressly authorized for such purpose!
Critical components* may only be used in life-support devices** or systems with the express written approval of
OSRAM OS.

*) A critical component is a component used in a life-support device or system whose failure can reasonably be
expected to cause the failure of that life-support device or system, or to affect its safety or the effectiveness of that
device or system.

**) Life support devices or systems are intended (a) to be implanted in the human body, or (b) to support and/or
maintain and sustain human life. If they fail, it is reasonable to assume that the health and the life of the user may
be endangered.

Glossary

) Typical Values: Due to the special conditions of the manufacturing processes of LED and
photodiodes, the typical data or calculated correlations of technical parameters can only reflect
statistical figures. These do not necessarily correspond to the actual parameters of each single
product, which could differ from the typical data and calculated correlations or the typical
characteristic line. If requested, e.g. because of technical improvements, these typ. data will be
changed without any further notice.

Pu_blis_hed by OSRAM Opto Semiconductors GmbH EU RoHS and China RoHS compliant product p
LeibnizstraBe 4, D-93055 Regensburg 9
www.osram-os.com © All Rights Reserved. 7= GRS IREE RoHS 58 MER -

RRPEWEXEANTE  TEAEREVRATE.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




