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ESPRESSIF SYSTEMS (SHANGHAI) CO.,LTD.
SUITE 204,BLOCK 2,690 BIBO ROAD,ZHANGJIANG HI-TECH PARK,SHANGHAI,CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : ESP32/ESP32-S2/S3/C3
Modules

SGS Job No. : SP21-015154 - SH

Client Ref. Information : SEE ATTACHMENT

Date of Sample Received : 19 May 2021

Testing Period : 19 May 2021 - 31 May 2021

Test Requested : Selected test(s) as requested by client.

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Conclusion : Based on the performed tests on submitted sample(s), the results of Cadmium,

Lead, Mercury, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) and Phthalates such as
Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl
phthalate (DBP) and Diisobutyl phthalate (DIBP) comply with the limits as set by
RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU.

Signed for and on behalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

scan to see the report
-
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Tom Ni
Approved Signatory
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Test Report

Test Results :

No. SHAEC2109802507

Test Part Description :

Specimen
SN1
SN2
SN3
SN4
SN5
SN6
SN7
SN8
SN9

SN10
SN11
SN12
SN13
SN14

Remarks :

No.

SGS Sample ID
SHA21-098025.002
SHA21-098025.003
SHA21-098025.004
SHA21-098025.005
SHA21-098025.006
SHA21-098025.007
SHA21-098025.008
SHA21-098025.009
SHA21-098025.010
SHA21-098025.011
SHA21-098025.012
SHA21-098025.013
SHA21-098025.015
SHA21-098025.016

(1) 1 mg/kg = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected (< MDL )

(4) "-" = Not Regulated

Date: 03 Jun 2021

Description
Black/golden PCB
Green/golden PCB
White/golden PCB
Silvery/black/golden crystal
Silvery Solid
Silvery/black capacitor
Silvery/black resistance
Silvery/black diode
Gold/yellow solid
Silvery metal
Black/silvery chips
Black/silvery chips
Black/silvery chips
Black/golden chips

RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU

Test Method :

Test Iltem(s)
Cadmium (Cd)

Lead (Pb)
Mercury (H

9)

Hexavalent Chromium (Cr(VI))
Sum of PBBs
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With reference to IEC 62321-4:2013+AMD1:2017, IEC62321-5:2013, IEC62321-7-2:2017, IEC
62321-6:2015 and IEC62321-8:2017, analyzed by ICP-OES, UV-Vis and GC-MS.

Monobromobiphenyl
Dibromobiphenyl

WEME
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Limit ~ Unit MDL 00z 003 004

100 mg/kg 2 ND ND ND
1000 mg/kg 2 8 8 7
1000 mg/kg 2 ND ND 3

1000 mg/kg 8 ND ND ND

1000 mg/kg - ND ND ND

- mg/kg 5 ND ND ND

- mg/kg 5 ND ND ND
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Test ltem(s) Limit Unit MDL 002 003 004
Tribromobiphenyl - mag/kg 5 ND ND ND
Tetrabromobiphenyl - mg/kg 5 ND ND ND
Pentabromobiphenyl - mg/kg 5 ND ND ND
Hexabromobiphenyl - mg/kg 5 ND ND ND
Heptabromobiphenyl - mg/kg 5 ND ND ND
Octabromobiphenyl - mag/kg 5 ND ND ND
Nonabromobiphenyl - mg/kg 5 ND ND ND
Decabromobiphenyl - mg/kg 5 ND ND ND
Sum of PBDEs 1000 mg/kg - ND ND ND
Monobromodiphenyl ether - mag/kg 5 ND ND ND
Dibromodiphenyl ether - mag/kg 5 ND ND ND
Tribromodiphenyl ether - mg/kg 5 ND ND ND
Tetrabromodiphenyl ether - mg/kg 5 ND ND ND
Pentabromodiphenyl ether - mg/kg 5 ND ND ND
Hexabromodiphenyl ether - mg/kg 5 ND ND ND
Heptabromodiphenyl ether - mag/kg 5 ND ND ND
Octabromodiphenyl ether - mg/kg 5 ND ND ND
Nonabromodiphenyl ether - mg/kg 5 ND ND ND
Decabromodiphenyl ether - mg/kg 5 ND ND ND
Di-butyl Phthalate (DBP) 1000 mag/kg 50 ND ND ND
Benzyl Butyl Phthalate (BBP) 1000 mg/kg 50 ND ND ND
Di-2-Ethyl Hexyl Phthalate (DEHP) 1000 mg/kg 50 ND ND ND
Diisobutyl Phthalates (DIBP) 1000 mg/kg 50 ND ND ND

Test Item(s) Limit Unit MDL 005 006 007
Cadmium (Cd) 100 mg/kg 2 ND ND ND
Lead (Pb) 1000 mag/kg 2 ND ND ND
Mercury (Hg) 1000 mg/kg 2 ND ND ND
Hexavalent Chromium (Cr(VI)) 1000 mg/kg 8 ND ND ND
Sum of PBBs 1000 mg/kg - ND ND ND
Monobromobiphenyl - mg/kg 5 ND ND ND
Dibromobiphenyl - mg/kg 5 ND ND ND
Tribromobiphenyl - mg/kg 5 ND ND ND
Tetrabromobiphenyl - mg/kg 5 ND ND ND
Pentabromobiphenyl - mg/kg 5 ND ND ND
Hexabromobiphenyl - mag/kg 5 ND ND ND
Heptabromobiphenyl - mg/kg 5 ND ND ND
Octabromobiphenyl - mg/kg 5 ND ND ND
Nonabromobiphenyl - mg/kg 5 ND ND ND
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Test ltem(s) Limit Unit MDL 005 006 007
Decabromobiphenyl - mg/kg 5 ND ND ND
Sum of PBDEs 1000 mg/kg - ND ND ND
Monobromodiphenyl ether - mg/kg 5 ND ND ND
Dibromodiphenyl ether - mg/kg 5 ND ND ND
Tribromodiphenyl ether - mg/kg 5 ND ND ND
Tetrabromodiphenyl ether - mg/kg 5 ND ND ND
Pentabromodiphenyl ether - mg/kg 5 ND ND ND
Hexabromodiphenyl ether - mg/kg 5 ND ND ND
Heptabromodiphenyl ether - mg/kg 5 ND ND ND
Octabromodiphenyl ether - mg/kg 5 ND ND ND
Nonabromodiphenyl ether - mg/kg 5 ND ND ND
Decabromodiphenyl ether - mg/kg 5 ND ND ND
Di-butyl Phthalate (DBP) 1000 mg/kg 50 ND ND ND
Benzyl Butyl Phthalate (BBP) 1000 mg/kg 50 ND ND ND
Di-2-Ethyl Hexyl Phthalate (DEHP) 1000 mg/kg 50 ND ND ND
Diisobutyl Phthalates (DIBP) 1000 mag/kg 50 ND ND ND

Test Item(s) Limit Unit MDL 008 009 010
Cadmium (Cd) 100 mg/kg 2 ND ND ND
Lead (Pb) 1000 mg/kg 2 ND ND ND
Mercury (Hg) 1000 mg/kg 2 ND ND ND
Hexavalent Chromium (Cr(VI)) 1000 mag/kg 8 ND ND ND
Sum of PBBs 1000 mg/kg - ND ND ND
Monobromobiphenyl - mg/kg 5 ND ND ND
Dibromobiphenyl - mg/kg 5 ND ND ND
Tribromobiphenyl - mg/kg 5 ND ND ND
Tetrabromobiphenyl - mag/kg 5 ND ND ND
Pentabromobiphenyl - mg/kg 5 ND ND ND
Hexabromobiphenyl - mg/kg 5 ND ND ND
Heptabromobiphenyl - mg/kg 5 ND ND ND
Octabromobiphenyl - mg/kg 5 ND ND ND
Nonabromobiphenyl - mg/kg 5 ND ND ND
Decabromobiphenyl - mg/kg 5 ND ND ND
Sum of PBDEs 1000 mg/kg - ND ND ND
Monobromodiphenyl ether - mg/kg 5 ND ND ND
Dibromodiphenyl ether - mag/kg 5 ND ND ND
Tribromodiphenyl ether - mg/kg 5 ND ND ND
Tetrabromodiphenyl ether - mg/kg 5 ND ND ND
Pentabromodiphenyl ether - mg/kg 5 ND ND ND
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Test ltem(s) Limit Unit MDL 008 009 010
Hexabromodiphenyl ether - mag/kg 5 ND ND ND
Heptabromodiphenyl ether - mg/kg 5 ND ND ND
Octabromodiphenyl ether - mg/kg 5 ND ND ND
Nonabromodiphenyl ether - mg/kg 5 ND ND ND
Decabromodiphenyl ether - mg/kg 5 ND ND ND
Di-butyl Phthalate (DBP) 1000 mag/kg 50 ND ND ND
Benzyl Butyl Phthalate (BBP) 1000 mg/kg 50 ND ND ND
Di-2-Ethyl Hexyl Phthalate (DEHP) 1000 mg/kg 50 ND ND ND
Diisobutyl Phthalates (DIBP) 1000 mg/kg 50 ND ND ND

Test ltem(s) Limit Unit MDL 012 013 15
Cadmium (Cd) 100 mag/kg 2 ND ND ND
Lead (Pb) 1000 mg/kg 2 ND ND ND
Mercury (Hg) 1000 mg/kg 2 ND ND ND
Hexavalent Chromium (Cr(VI)) 1000 mg/kg 8 ND ND ND
Sum of PBBs 1000 mg/kg - ND ND ND
Monobromobiphenyl - mag/kg 5 ND ND ND
Dibromobiphenyl - mg/kg 5 ND ND ND
Tribromobiphenyl - mg/kg 5 ND ND ND
Tetrabromobiphenyl - mg/kg 5 ND ND ND
Pentabromobiphenyl - mg/kg 5 ND ND ND
Hexabromobiphenyl - mag/kg 5 ND ND ND
Heptabromobiphenyl - mg/kg 5 ND ND ND
Octabromobiphenyl - mg/kg 5 ND ND ND
Nonabromobiphenyl - mg/kg 5 ND ND ND
Decabromobiphenyl - mg/kg 5 ND ND ND
Sum of PBDEs 1000 mag/kg - ND ND ND
Monobromodiphenyl ether - mg/kg 5 ND ND ND
Dibromodiphenyl ether - mg/kg 5 ND ND ND
Tribromodiphenyl ether - mg/kg 5 ND ND ND
Tetrabromodiphenyl ether - mg/kg 5 ND ND ND
Pentabromodiphenyl ether - mg/kg 5 ND ND ND
Hexabromodiphenyl ether - mg/kg 5 ND ND ND
Heptabromodiphenyl ether - mg/kg 5 ND ND ND
Octabromodiphenyl ether - mg/kg 5 ND ND ND
Nonabromodiphenyl ether - mag/kg 5 ND ND ND
Decabromodiphenyl ether - mg/kg 5 ND ND ND
Di-butyl Phthalate (DBP) 1000 mg/kg 50 ND ND ND
Benzyl Butyl Phthalate (BBP) 1000 mg/kg 50 ND ND ND
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Test Report No. SHAEC2109802507 Date: 03 Jun 2021 Page 6 of 19
Test ltem(s) Limit Unit MDL 12 013 15

Di-2-Ethyl Hexyl Phthalate (DEHP) 1000 mag/kg 50 ND ND ND

Diisobutyl Phthalates (DIBP) 1000 mg/kg 50 ND ND ND
Test Item(s) Limit Unit MDL 016

Cadmium (Cd) 100 mg/kg 2 ND

Lead (Pb) 1000 mg/kg 2 8

Mercury (Hg) 1000 mg/kg 2 ND

Hexavalent Chromium (Cr(VI)) 1000 mag/kg 8 ND

Sum of PBBs 1000 mg/kg - ND

Monobromobiphenyl - mg/kg 5 ND

Dibromobiphenyl - mg/kg 5 ND

Tribromobiphenyl - mag/kg 5 ND

Tetrabromobiphenyl - mg/kg 5 ND

Pentabromobiphenyl - mg/kg 5 ND

Hexabromobiphenyl - mg/kg 5 ND

Heptabromobiphenyl - mg/kg 5 ND

Octabromobiphenyl - mag/kg 5 ND

Nonabromobiphenyl - mg/kg 5 ND

Decabromobiphenyl - mg/kg 5 ND

Sum of PBDEs 1000 mg/kg - ND

Monobromodiphenyl ether - mg/kg 5 ND

Dibromodiphenyl ether - mag/kg 5 ND

Tribromodiphenyl ether - mg/kg 5 ND

Tetrabromodiphenyl ether - mg/kg 5 ND

Pentabromodiphenyl ether - mg/kg 5 ND

Hexabromodiphenyl ether - mg/kg 5 ND

Heptabromodiphenyl ether - mag/kg 5 ND

Octabromodiphenyl ether - mg/kg 5 ND

Nonabromodiphenyl ether - mg/kg 5 ND

Decabromodiphenyl ether - mg/kg 5 ND

Di-butyl Phthalate (DBP) 1000 mg/kg 50 ND

Benzyl Butyl Phthalate (BBP) 1000 mg/kg 50 ND

Di-2-Ethyl Hexyl Phthalate (DEHP) 1000 mg/kg 50 ND

Diisobutyl Phthalates (DIBP) 1000 mg/kg 50 ND

Notes :

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.
IEC 62321 series is equivalent to EN 62321 series

https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101:::
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1258637,25

(2) The restriction of DEHP, BBP, DBP and DIBP shall apply to medical devices, including in vitro medical
devices, and monitoring and control instruments,including industrial monitoring and control
instruments, from 22 July 2021.

RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU

Test Method :  With reference to IEC 62321-4:2013+AMD1:2017, IEC62321-5:2013 and IEC62321-7-1:2015,
analyzed by ICP-OES, AAS and UV-Vis .

Test Item(s) Limit Unit MDL o011
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1000 mg/kg 2 22
Mercury (Hg) 1000 mag/kg 2 ND
Hexavalent Chromium (Cr(VI))v¥ - pg/cm? 0.10 ND
Notes :

(1)The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.
IEC 62321 series is equivalent to EN 62321 series
https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG
_ID:1258637,25

(2)v = a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 pg/cm?2.
The sample coating is considered to contain CrVI
b. The sample is negative for CrVI if CrVI is ND (concentration less than 0.10 yg/cm?). The
coating is considered a non-CrVI| based coating
c. The result between 0.10 pg/cm? and 0.13 pg/cm? is considered to be inconclusive -
unavoidable coating variations may influence the determination
Information on storage conditions and production date of the tested sample is unavailable
and thus Cr(VI) results represent status of the sample at the time of testing.

Results & photo(s) of this report refer to test report SHAEC2109802501,SHAEC2109802503.
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ATTACHMENT

ESP3Z-WROVER, ESP32-WROVER(IPEX) ESP32-WROOM-32D(ESP-WROOM-
320),ESP32-WROOM-32U ESP32-WROOM-32DC ESP32-WROOM-32UC ESP32-S0L0-
1,E5P32-50L0-1C ESP32-WROOM-32(ESP-WROOM-32), ESP32-WROVER-B,ESP32-
WROVER-B, ESP32-WROVER-E ESP32-WROVER-E ESP32-WROOM-32E, ESP32-WROOM-
J2UE ESP32-WROOM-325E ESP32-PICO-MINI-02, ESP32-PICO-MINI-02U ESP32-MIMI-
1,ESP32-MINI-U, ESP32-GR, ESP32-C3F5V1

ESP32-C3-MINI-1,ESP32-C3-MIMNI-1U, ESP32-C3-WROOM-02,ESP32-C3-WROOM-02U,
ESP32-52-WROOM. ESP32-52-WROOM-. ESP32-52-WROVER. ESP32-52-WROVERA.
ESP32-52-50L0., ESP32-52-50L0-U., SP32-52-MINI-1,ESP32-52-MIMI-LL ESP32-PICO-V3-
ZERO,

ESP32-JCI-R,EKDAT ESP32-DU1306,ESP32-DU1806-U ESP32-JY-CAM, ESP32-WAT G-
32D.ESP-GR(XD).RIGEL (W1261889/\W1261888), ESP32-51G1711P8. ESP32-51G149 . ESP-
SIG1T11P8 ESP-51G149, ESP32-for-Haier ESP32-C3-WIZ22012 E235,

ESPE6ES-WROOM-01, ESP8685-WROOM-03, ESP8685-WROOM-04, ESP8E85-WREOOM-
05, ESP32-53-WROOM-1, ESP32-53-WROOM-1U, ESP32-53-MINI-1, ESP32-53-MIMI-1U,
ESP32-533-WROOM-2, ESP32-S3-WROOM-2U, ESP32-Galanz21
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ATTACHMENTS

Elements (IEC62321) Testing Flow Chart

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.

Sample Preparation
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Sample Measurement

\4

Acid digestion with
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Solution Residue
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1) Alkali Fusion / Dry
Ashing
2) Acid to dissolve

4
ICP-OES/AAS

v
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Hexavalent Chromium (Cr(VI)) Testing Flow Chart

Sample Preparation

v

Sample Measurement
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+ + extraction
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Digesting at Separating to zide for color
60°C by get aqueous development
ultrasonication phase *
| I
v UV-Vis
pH adjustment +
v DATA
Adding 1,5-

diphenylcarbazide for
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v
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v
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PBBs/PBDEs Testing Flow Chart

Sample cutting/preparation

A 4

Sample measurement

A 4

Solvent extraction

A 4

Concentration/ Dilution of
extraction solution

Filtration

GC-MS
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ATTACHMENTS

Phthalates Testing Flow Chart

Sample cutting/preparation

A 4

Sample measurement

A 4

Solvent extraction

A 4

Concentration/Dilution
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