@ NSAI

ECE TYPE-APPROVAL CERTIFICATE

Communication Concerning:*>  Approval granted

Approvalrefused
Approval-withdrawn

Of a type of wehiele/component/separate-technical-unit’ with regard to Regulation No. 10.
Of a type of electrical/electronic sub-assembly? with regard to Regulation No.10.

Approval No: E24*10R06/02*4791*00

Reason for extension: -N/A
1. Make (trade name of manufacturer): DFI, ITOX
2. Type and general commercial description: VP070-M8M
Panel PC
Variant(s): See information document for details

3. Means of identification of type, if marked on the vehiele/

component/separate technical unit?: Variant designation
3.1 Location of that marking: On the back of the unit
4, Category of vehicle: N/A
5. Name and address of manufacturer: DFI Inc.

10F., No. 97, Sec. 1, Xintai 5th Rd., Xizhi
Dist., New Taipei City 22175, Taiwan

6. In the case of components and separate technical units,
location and method of affixing of the approval mark: Label affixed on the back of the unit
7. Address(es) of assembly plant(s): DFI Inc.
No.157, Shanying Rd., Gueishan Dist.,
Taoyuan City 333424, Taiwan
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@ NSAI

Approval No: E24*10R06/02*4791*00

8.

9.

10.

11.

12.

13.

14.

15.

16.

Additional information (where applicable):

Technical service responsible for carrying out the tests:

Date of test report:
Number of test report:
Remarks (if any):
Place:

Date:

Signature: L /£
N (e
|

See appendix below

SGS-YUV Saar GmbH
Am TUV 1 D-66280 Sulzbach

15.06.2023
TMXD2305001898DV
See Appendix below
Dublin

27" July, 2023

TRANSPORT

DEPARTMENT

The index to the information package lodged with the approval authority, which may be obtained on

Request, is attached.

1. Distinguishing number of the country which issued/extended/refused or withdrawn approval.
(see Regulation, provisions on approval).
2. Strike out what does not apply.

CT-11-03 Rev 6
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Approval No: E24*10R06/02*4791*00

Appendix

To type-approval communication concerning the type approval
of an electrical/electronic sub-assembly under Regulation No.10.

1. Additional information
1.1.  Electrical system rated voltage: DC 12V~24V, negative ground
1.2.  This ESA can be used on any vehicle type with the

following restrictions: See manufacturer’s specifications.
1.2.1 Installation conditions, if any: See manufacturer’s specifications.
1.3.  This ESA can only be used on the following vehicle types: N/A
1.3.1 Installation conditions, if any: N/A

1.4. The specific test method(s) used and the frequency ranges
covered to determine immunity were: N/A

1.5. Laboratory accredited to ISO 17025 and recognized by the Approval
Authority responsible for carrying out the tests: SGS-YUV Saar GmbH

2. Remarks: N/A

Appendix to type-approval communication concerning the
type approval of a vehicle under Regulation No.10.

1. Additional information
2. Electrical system rated voltage: N/A
3. Type of bodywork: N/A
4, List of electronic systems installed in the tested vehicle(s)

not limited to the items in the information document: N/A

4.1. Vehicle equipped with 24 GHz short-range radar equipment

(yes/no/optional)*: N/A
5. Laboratory accredited to ISO 17025 and recognized by the Approval
Authority responsible for carrying out the tests: N/A
6. Remarks: N/A
09408
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Approval No: E24*10R06/02*4791*00

Index to the Information Package

Date of issue: 27" July, 2023
Date of latest amendment: N/A
Reason for extension/revision: N/A

1. Additional conditions, and advisory

notes on legal alternatives.

2. Test report(s)

- numbers(s): TMXD2305001898DV
- date of issue: 15.06.2023
- date of latest amendment: N/A
3. Information document
- number(s): IF _TMXD2305001898DV
- date of issue: 15.06.2023
- date of latest amendment: N/A
Documentation: 237 pages
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Approval No: E24*10R06/02*4791*00

Appendix: Additional conditions, and advisory notes on legal alternatives

A: Additional conditions:

1.
2.

The attached technical report, with any of its attachments, forms part of this Type Approval certificate.

Each device from series production shall be to the measurements specified in the attached drawings, and shall
be manufactured only from the materials specified in the Approval documents.

Changes in the type are permitted only with the explicit permission of NSAI. Breaches of this requirement will
lead to a withdrawal of the Type Approval, and in addition may be subject to criminal prosecution.

At regular intervals, any tests or associated checks prescribed by the applicable legislation to verify continued
conformity with the approved type shall be carried out. The manufacturer shall demonstrate compliance with
this by submitting to NSAI evidence of adequate arrangements and documented control plans for each type
approved.

Any set of samples or test pieces showing evidence of non-conformity shall give rise to further sampling and
testing and all steps shall be taken to restore conformity of production.

This Type Approval will expire when it is surrendered by the holder, or withdrawn by NSAI, or when the
approved type no longer conforms to legal requirements. The recall of the Type Approval can be issued by NSAI
when the conditions required for the issuing or continuation of the Type Approval are no longer current, or when
the Approval holder is in breach of the duties attached to the Type Approval, or when it is established that the
approved type no longer meets the requirements of traffic safety.

Changes in the company name, address or manufacturing site, as well as in any of the sales or other agents
specified in the issuing of the approval must immediately be notified to NSAL

The duties imposed by the issuing of this certificate are not transferable. The legal protection of third parties is
not affected by this certificate.

When the manufacture or sale of the system, component or separate technical unit has not been started within
one year of the date of issue of this certificate, then NSAI is to be informed. This requirement also applies when
the manufacture or sale has been halted for more than one year, or when it ought to have been halted for more
than one year. The initial commencement of manufacture or sale, or the resumption of

manufacture or sale, shall then be notified to NSAI within one month of commencement or resumption.

B: Legal Options:

Any objection to the requirements set out in this certificate shall be made within one month of the date of issue.
The objection shall be made, in writing, to NSAI in Dublin.
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SGS T i Technical Report / Technischer Bericht
! S

SAAR No. / Nr.: TMXD2305001898DV Page / Seite
Type / Typ: VP0O70-M8M 1 of / von 4

Technical Report / Technischer Bericht
VOO

Test standard / Prufgrundlage:
UN-R 010

Level of amendment / Anderungsstand:
06 Series of Amendments, Supplement 2

Title / Titel
Electromagnetic compatibility

Manufacturer / Hersteller:
DFI Inc.

Type / Typ:
VP0O70-M8M

Subiject of testing / Gegenstand der Prifung:

Component

AmTOV 1 D-86280 Sulzbach t +49 6RS7 506 - B0 f+48 6897 506 - 102 www.s0s-1Uev-saar.com

Member of the SGS Group

E24*10R06/02*4791*00
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SAAR

Technical Report / Technischer Bericht
No. / Nr.: TMXD2305001898DV
Type / Typ: VPO70-M8M

Page / Seite
2 of /von 4

0.1

0.2

0.2.1

0.3

03.1

0.4

0.5

0.8

0.9

General / Allgemeine Angaben:

Make

(trade name of manufacturer) /
Fabrikmarke (Firmenname des
Herstellers):

Type /
Typ:

Commercial description(s) /
Handelsname(n):

Means of identification of type, if
marked on the vehicle / component
/ technical unit /

Merkmale zur Typidentifizierung,
sofern am Fahrzeug / Bauteil /

an der selbstandigen technischen
Einheit vorhanden:

Location of that markings /

Anbringungsstelle dieser Merkmale:

Category of vehicle /
Fahrzeugklasse:

Manufacturer's name and address /

Name und Anschrift des Herstellers:

Name(s) and address(es) of
assembly plant(s) /

Name(n) und Anschrift(en) der
Fertigungsstatte(n):

Name and address of
representative /

Name und Anschrift des
Beauftragten:

Location of the approval mark /
Anbringungsstelle des
Genehmigungszeichens:

DFI, ITOX

VP0O70-M8M

Variant A: VP070-M8M

(?=A~Z,a~z,0~9, -, blank, or any charac-
ter)

Explanation: for marketing purpose only

Panel PC

Variant designation

On the back of the unit

DFI Inc.
10F., No. 97, Sec. 1, Xintai 5th Rd., Xizhi Dist.,
New Taipei City 22175, Taiwan, R.O.C.

DFI Inc.
No0.157, Shanying Rd., Gueishan Dist.,
Taoyuan City 333424, Taiwan

Label affixed on the back of the unit

E24*10R06/02*4791*00



SGS T Technical Report / Technischer Bericht
1 SAAR .
No. / Nr.: TMXD2305001898DV Page / Seite
Type / Typ: VPO70-M8M 3of/von 4
1 Appendices /
Anhange:
1.1 Test Record / See appendix A/
Prufprotokoll: Siehe Anhang A
1.2 List of modifications / See appendix B/
Liste der Anderungen: Siehe Anhang B
2 Attachments /
Anlagen:
2.1 Information folder / No. / Nr.: IF_TMXD2305001898DV

Beschreibungsmappe:

Date of issue /
Ausgabedatum: 15.06.2023

E24*10R06/02*4791*00
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SGS TI.I\I Technical Report / Technischer Bericht

SAAR .
No. / Nr.: TMXD2305001898DV Page / Seite
Type / Typ: VPO70-M8M 4 of | von 4
3 Statement of conformity / Schlussbescheiniqung:

The information folder as mentioned under no. 2.1 and the type described therein are in
compliance with the test standard mentioned above. With regard to the required level of
performance to be achieved, the test specimen were representative for the type to be
approved. /

Die unter Nr. 2.1 angegebene Beschreibungsmappe und der darin beschriebene Typ
entsprechen der oben aufgefihrten Prifgrundlage. Die verwendeten Prifmuster waren
im Hinblick auf das erforderliche Leistungsniveau fir den zu genehmigenden Typ
reprasentativ.

The tests were carried out in accordance to the relevant requirements of the
Die Durchfiihrung der Prifungen entsprach den relevanten Anforderungen der

[ ] ENISO/IEC 17025 EN ISO/IEC 17020

Test Laboratory / Priflaboratorium

SGS-TUV Saar GmbH

notified by / benannt durch

KBA NSAI RDW TRANSPORT
Kraftfahrt-Bundes- National Standards Rijksdienst voor STYRELSEN,
amt, Authority of Ireland het Wegverkeer, Sweden
Germany The Netherlands
No. KBA-P 00084-10 No. 101 No. 99050064 00 No. TT 0015
Formal review (conformity check) by / Authorized by expert /
Formale Konformitatsprifung durch: . Freigabeverantwortlicher Sachverstandiger:

&
™

Vit . G il T

Victor Wen Calvin Tzou

Taipei / Taipeh, 15.06.2023

This Technical Report shall be reproduced and published in full only and by the client only. It shall be reproduced partially with the written permission of the Test Laboratory only.
This document is issued by the Company subject to its General Conditions of Service (www.sgsgroup.de/agb). Attention is drawn to the limitations of liability, indemnification and
jurisdictional issues established therein. This document is an original. If the document is submitted digitally, it is to be treated as an original within the meaning of UCP 600. Any
holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of client’s instructions, if
any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the trans-
action documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest
extent of the law.

To assess the conformity, the laboratory refers to the “scope classification” of the Kraftfahrt-Bundesamt (KBA) — Federal Motor Transport Authority (in its valid version at the time of
testing) and the specified consideration of the measurement uncertainty for the related test procedure.

In case the measurement uncertainty does not need to be considered according to the scope classification, the laboratory considers the result conform if its measured value is
within the specification.

In case the measurement uncertainty does need to be considered according to the scope classification, the laboratory considers the result conform if its value incl. its measurement
uncertainty is within the specification.

E24*10R06/02*4791*00
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Tﬁ‘l Technical Report / Technischer Bericht

SAAR No. / Nr.: TMXD2305001898DV
Type / Typ: VP070-M8M Page / Seite
Appendix / Anhang A 1 of /von 18
Test record / Prufprotokoll UN-R10 (SA06, supplement 2)
1 Test conditions / Priufbedinqungen
1.1 Test component / Gepriiftes Bauteil
111 Function description / Funktionsbeschreibung Panel PC
1.1.2 Type / Typ VP0O70-M8M
1.1.3 ESA(s) / variant(s) / EUB(s) / Ausfuhrung(en) Variant A: VP070-M8M
1.1.4 Tested operating mode(s) / geprufte(r) See test report of the enclosure./
Betriebszustand(-zustande) Siehe Prifbericht in der Anlage.
1.15 Tested rated voltage(s) / gepriifte DC 12v/24V
Nennspannung(en)

1.1.6 The approval object is ... / Bei dem
Genehmigungsobjekt handelt es sich um ...

an ESA that is not related to a connection yes/ja
system for charging a REESS / eine EUB, die | | no/nein
nicht im Zusammenhang mit einem

Anschlusssystem zum Laden eines REESS

steht

a complete connection system for charging a yes/ja

REESS / ein vollstandiges Anschlusssystem | X | no/ nein
zum Laden eines REESS

a component of a connection system for yes/ja
charging a REESS / eine Komponente eines | X | no / nein
Anschlusssystems zum Laden eines REESS

Have the HV voltages and HV currents been | | yes/ja
taken into account in the tests and measure- no / nein
ments? / Wurden die HV-Spannungen und ' X | n.a.
HV-Strome bei den Prufungen bzw.

Messungen bericksichtigt?

<

a light source or a part of a light source acc. | |yes/ja
to item 3.2.10 of the Regulation / Handelt es no / nein

sich um ein Gerét, das die Anforderungen

des Punktes 3.2.10 der Regelung erfillt?

(Beleuchtung)

Approval number or number of test report / n.a.
Genehmigungsnummer oder Nummer des

Prufberichts

E24*10R06/02*4791*00
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Technical Report / Technischer Bericht

SAAR No. / Nr.: TMXD2305001898DV

Type / Typ: VP070-M8M
Appendix / Anhang A

Page / Seite
2 of /von 18

117

1.1.8

1.1.9

1.1.10

Do the devices of the type have immunity

related functions? / Haben die Gerate des
Typs Funktionen im Zusammenhang mit der

Storfestigkeit?
Reason if necessary / Ggf. Begriindung:

Do the devices of the type have to be in oper-

ation during the engine start phase? /

Missen die Gerate des Typs wéahrend der

Motorstartphase in Betrieb sein?

Photo documentation of the examinee includ-
ing existing labels / Fotodokumentation des

Priflings inkl. vorhandener Aufschriften

Remarks / Bemerkungen:

_|yes/ja
no / nein

[ I na.

ESA not safety-related according to
item 2.12 of the Regulation. /

EUB nicht sicherheitsrelevant nach
Punkt 2.12 der Regelung.

The device is a Panel PC. The built-in
IMU sensor helps to record vehicle
moving status. 4G, Wi-Fi, and GPS,
as well as rich 1/0 and built-in SIM
card/SD card are provided for flexible
connectivity and expandability. The
above function is to store or transmit
the vehicle location or data to the
operation center, Functions and fea-
tures of this product does not affect
the safety of driving and passenger.
Variant A: VP070-M8M full test was
performed.

| yes/ja
no / nein

See test report of the enclosure./
Siehe Prifbericht in der Anlage.

n.a.

E24*10R06/02*4791*00
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SAAR No. / Nr.: TMXD2305001898DV
Type / Typ: VP070-M8M Page / Seite
Appendix / Anhang A 3 of /von 18

1.2

Test equipment / Prifeinrichtungen

Parameter of the test area / Prifortparame-
ter:

The equipment, on which the tests
were carried out, fulfilled the require-
ments of the Regulation. /

Die Prifungen wurden auf Anlagen
durchgefihrt, die den Anforderungen
der Regelung entsprechen.

E24*10R06/02*4791*00
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No. / Nr.: TMXD2305001898DV
Type / Typ: VP070-M8M
Appendix / Anhang A

Page / Seite
4 of / von 18

2.1

211

2111

2.1.1.2

2.1.1.3

2114

2.1.1.5

Test Results / Priifergebnisse

Test results in configurations other than
,REESS charging mode coupled of the power
grid / Prufergebnisse fiir andere Konfigura-
tionen als “REESS im Ladebetrieb mit dem
Versorgungsnetz gekoppelt”

Remarks / Bemerkungen:

Measurement of radiated broadband electro-
magnetic emissions from electrical/ electronic
subassemblies according to item 6.5 of the
Regulation /

Messungen von gestrahlten breitbandigen el-
ektromagnetischen Stérungen aus elekiri-
schen/ elektronischen Unterbaugruppen
geman Punkt 6.5 der Regelung:

Measurement procedure /
Messverfahren:

Measurement setup /
Messaufbau:

Measurement results /
Messergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

fulfilled / erfillt
|| not fulfilled / nicht erfillt

| |na

n.a.

fulfilled / erfillt
|| not fulfilled / nicht erfillt
n.a.

Quasi-peak-detector
Quasi-Spitzenwert-Detektor

Anechoic chamber
Absorberhalle

The measured values, expressed in
dB uV/m, are below the reference lim-
its. See test report of the enclosure./
Die gemessenen Werte bleiben,
ausgedrickt in dB pV/m, unter den
Grenzwerten. Siehe Prifbericht in der
Anlage.

See test report of the enclosure./
Siehe Prufbericht in der Anlage.

n.a.

E24*10R06/02*4791*00
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Appendix / Anhang A

Page / Seite
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2.1.2

2121

21.2.2

2.1.2.3

2124

2.1.25

Measurement of radiated narrowband elec-
tromagnetic emissions from electrical/ elec-
tronic subassemblies according to item 6.6 of
the Regulation /

Messungen von gestrahlten schmalbandigen
elektromagnetischen Stérungen aus el-
ektrischen/ elektronischen Unterbau-gruppen
geman Punkt 6.6 der Regelung:

Measurement procedure /
Messverfahren:

Measurement setup /
Messaufbau:

Measurement results /
Messergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

fulfilled / erfillt
|| not fulfilled / nicht erfiillt

| | na.

Average-detector
Mittelwert-Detektor

Anechoic chamber
Absorberhalle

The measured values, expressed in
dB pVv/m, are below the reference lim-
its. See test report of the enclosure./
Die gemessenen Werte bleiben,
ausgedrickt in dB puV/m, unter den
Grenzwerten. Siehe Prifbericht in der
Anlage.

See test report of the enclosure./
Siehe Prufbericht in der Anlage.

n.a.
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SAAR No. / Nr.: TMXD2305001898DV
Type / Typ: VP070-M8M Page / Seite
Appendix / Anhang A 6 of / von 18

2.1.3

2131

2.1.3.2

2.1.3.3

Testing for emission of transient conducted
disturbances of electrical/electronic subas-
semblies on 12/24 V supply lines according
to item 6.7 of the Regulation /

Prifung der leitungsgefiihrten Stéraus-sen-
dungen von elektrischen/elektronischen Un-
terbaugruppen auf 12/24 V Versorgungslei-
tungen gemald Punkt 6.7 der Regelung

Test results /
Prifergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks /
Bemerkungen:

fulfilled / erfillt
|| not fulfilled / nicht erfillt

| |na

The limits are kept. See test report of
the enclosure./

Die Grenzwerte wurden eingehalten.
Siehe Prufbericht in der Anlage.

See test report of the enclosure. /
Siehe Prufbericht in der Anlage.

n.a.

E24*10R06/02*4791*00
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2.14

2141

2.1.4.2

2.1.4.3

2144

2.1.45

Testing for radiated immunity of electrical/
electronic subassemblies to electromagnetic
radiation according to item 6.8 of the Regu-
lation /

Prifung der gestrahlten Storfestigkeit von
elektrischen/ elektronischen Unterbau-
gruppen gegenuber eingestrahlten elektro-
magnetischen Feldern gemaf Punkt 6.8 der
Regelung:

Test procedure /
Prifverfahren:

Test setup /
Prifaufbau:

Test results /
Prifergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfillt

n.a.

n.a.
n.a.
n.a.
n.a.

[ I na

ESA not safety-related according to
item 2.12 of the Regulation. /

EUB nicht sicherheitsrelevant nach
Punkt 2.12 der Regelung.

The device is a Panel PC. The built-in
IMU sensor helps to record vehicle
moving status. 4G, Wi-Fi, and GPS,
as well as rich 1/0 and built-in SIM
card/SD card are provided for flexible
connectivity and expandability. The
above function is to store or transmit
the vehicle location or data to the
operation center, Functions and fea-
tures of this product does not affect
the safety of driving and passenger. It
belongs to the non-immunity related
functions device, according to item
2.12 of the Regulation.

E24*10R06/02*4791*00
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Appendix / Anhang A
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2.15

2151

2.15.2

2.1.5.3

Testing for immunity to transient disturbances

conducted along on 12/24 V supply lines of
electrical/electronic subassemblies according
to item 6.9 of the Regulation /

Prifung der Storfestigkeit gegen leitungsge-
fuhrte transiente Stérungen auf 12/24 V Ver-
sorgungsleitungen von elektrischen/ el-
ektronischen Unterbaugruppen gemal Punkt
6.9 der Regelung:

Test results /
Prifergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

fulfilled / erfillt
|| not fulfilled / nicht erfiillt

| | na.

During the test was no unacceptable
degradation. See test report of the en-
closure./

Wahrend der Prifung trat keine
unzulassige Beeintrachtigung auf.
Siehe Prufbericht in der Anlage.

See test report of the enclosure./
Siehe Prifbericht in der Anlage.

n.a.

E24*10R06/02*4791*00
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Type / Typ: VP070-M8M Page / Seite
Appendix / Anhang A 9 of / von 18

2.2

221

2211

2212

2.2.1.3

2214

2.2.15

Test results in configurations ,REESS charg-
ing mode coupled of the power grid /
Priifergebnisse fiir Konfigurationen “REESS
im Ladebetrieb mit dem Versorgungsnetz
gekoppelt”

Remarks / Bemerkungen:

Measurement of radiated broadband electro-
magnetic emissions from electrical/ electronic
subassemblies according to item 7.10 of the
Regulation /

Messungen von gestrahlten breitbandigen el-
ektromagnetischen Stérungen aus elektri-
schen/ elektronischen Unterbaugruppen
geman Punkt 7.10 der Regelung:

Measurement procedure /
Messverfahren:

Measurement setup /
Messaufbau:

Measurement results /
Messergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfillt

n.a.

[ I na

Test component not related to
REESS / Gepruftes Bauteil nicht in
Zusammenhang mit REESS

|| fulfilled / erfullt
|| not fulfilled / nicht erfallt

n.a.

E24*10R06/02*4791*00
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222

2221

2222

2.2.2.3

2.2.3

2231

2.2.3.2

2234

Measurement of emissions of harmonics on
AC power lines from electrical/ electronic
subassemblies according to item 7.11 of the
regulation / Messungen der Oberwellen auf
AC-Versorgungsleitungen von elektrischen/
elektronischen Unterbaugruppen gemaf
Punkt 7.11 der Regelung

Measurement results /
Messergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

Measurement of emission of voltages
changes, voltage fluctuation and flicker on
AC power lines from ESAs according to item
7.12 of the Regulation /

Messungen von Spannungsanderungen,
Spannungsschwankungen und Flicker auf
AC-Versorgungsleitungen von elektrischen/
elektronischen Unterbaugruppen geman
Punkt 7.12 der Regelung

Measurement results /
Messergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfiillt

n.a.

n.a.

|| fulfilled / erfallt
|| not fulfilled / nicht erfllt

n.a.

n.a.
n.a.
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2.2.4

2241

2242

2.24.3

2244

Measurement of emission of radiofrequency
conducted disturbances on AC or DC power
lines from ESAs according to item 7.13 of the
Regulation /

Messungen von hochfrequenten Stérungen
auf AC- oder DC-Versorgungsleitungen von
elektrischen/ elektronischen Unterbau-
gruppen gemaf Punkt 7.13 der Regelung

Measurement procedure /
Messverfahren:

Measurement results /
Messergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfillt

n.a.
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2.2.5

2251

2252

2.2.5.3

2254

Measurement of emission of radiofrequency | | fulfilled / erfillt
conducted disturbances on network or tele- || not fulfilled / nicht erfiillt
communication access from ESAs according n.a.

to item 7.14 of the Regulation /

Messungen von hochfrequenten Stérungen

auf Netzwerk- oder Kommunikationsleitungen

von elektrischen/ elektronischen Unter-

baugruppen gemal Punkt 7.14 der Regelung

Measurement procedure / n.a.
Messverfahren:
Measurement results / n.a.

Messergebnisse:

Photo documentation of the measurement n.a.
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen: n.a.
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2.2.6

2.26.1

2.2.6.2

2.2.6.3

Measurement of immunity of ESAs to
electrical transient/burst disturbances
conducted along AC and DC power lines
according to item 7.15 of the regulation /
Prifung der Storfestigkeit von elektrischen/
elektronischen Unterbaugruppen gegenuiber
schnellen Transienten/Burst auf AC- und DC-
Versorgungsleitungen gemaf Punkt 7.15 der
Regelung

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Test results /
Prifergebnisse:

Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfillt

n.a.

n.a.
n.a.
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2.2.7

2271

22.7.2

2.2.7.3

Measurement of immunity of ESAs to surge
conducted along AC and DC power lines
according to item 7.16 of the Regulation /
Prifung der Storfestigkeit von elektrischen/
elektronischen Unterbaugruppen gegeniber
Surge-Impulsen auf AC- und DC-
Versorgungsleitungen gemaf? Punkt 7.16 der
Regelung

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Test results /
Prifergebnisse:

Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfillt

n.a.

n.a.
n.a.

E24*10R06/02*4791*00



SGS

SGS
Tﬁ‘l Technical Report / Technischer Bericht

SAAR No. / Nr.: TMXD2305001898DV
Type / Typ: VP070-M8M Page / Seite
Appendix / Anhang A 15 of / von 18

2.2.8

2281

2.28.2

2.2.8.3

Testing for emission of transient conducted
disturbances of electrical/electronic subas-
semblies on 12/24 V supply lines according
to item 7.17 of the Regulation /

Prifung der leitungsgefiihrten Stéraus-sen-
dungen von elektrischen/elektronischen Un-
terbaugruppen auf 12/24 V Versorgungs-lei-
tungen gemalfd Punkt 7.17 der Regelung

Test results /
Prifergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfillt

n.a.
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2.2.9

2291

2.29.2

2.293

2294

2.2.95

Testing for radiated immunity of electrical/
electronic subassemblies to electromagnetic
radiation according to item 7.18 of the Regu-
lation /

Prifung der gestrahlten Storfestigkeit von
elektrischen/ elektronischen Unterbau-
gruppen gegenuber eingestrahlten elektro-
magnetischen Feldern gemaf Punkt 7.18 der
Regelung:

Test procedure /
Prifverfahren:

Test setup /
Prifaufbau:

Test results /
Prifergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfillt

n.a.
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2.2.10

2.2.10.1

2.2.10.2

Testing for immunity to transient disturbances

conducted along on 12/24 V supply lines of
electrical/electronic subassemblies according
to item 7.19 of the Regulation /

Prifung der Storfestigkeit gegen leitungsge-
fuhrte transiente Stérungen auf 12/24 V Ver-
sorgungsleitungen von elektrischen/ el-
ektronischen Unterbaugruppen geman Punkt
7.19 der Regelung:

Test results /
Prifergebnisse:

Photo documentation of the measurement
setup (if applicable) /

Fotodokumentation des Messaufbaus (sofern
erforderlich):

2.2.10.3 Remarks / Bemerkungen:

|| fulfilled / erfiillt
|| not fulfilled / nicht erfullt

n.a.

n.a.
n.a.
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Page / Seite

3.1

3.2

Other Information /
Allgemeine Angaben

Date of test /
Datum der Prifung:

Place of test /
Ort der Prufung:

Remarks /
Bemerkungen:

17.05.2023 — 27.05.2023

Compliance Certification Services Inc.
Xindian Lab.

No0.163-1, Jhongsheng Rd., Xindian
Dist., New Taipei City, Taiwan.

[ ]na.

Witnessed by: Victor Wen

Hardware version:
R2

The device is a Panel PC. The built-in
IMU sensor helps to record vehicle
moving status. 4G, Wi-Fi, and GPS,
as well as rich 1/0 and built-in SIM
card/SD card are provided for flexible
connectivity and expandability. The
above function is to store or transmit
the vehicle location or data to the
operation center, Functions and fea-
tures of this product does not affect
the safety of driving and passenger.
Variant A: VP070-M8M full test was
performed.
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List of mo_qifications /
Liste der Anderungen:

1 Correction of / -
Es wird berichtigt:

2 Maodification of / -
Es wird gedndert:

3 Addition of / -
Es wird hinzugeflgt:

4 Deletion of / -
Es entfallt:

- End of Technical Report / Ende des Technischen Berichts -
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Test Report

VOO

UNIFORM PROVISIONS CONCERNING THE APPROVAL OF VEHICLES
WITH REGARD TO ELECTROMAGNETIC COMPATIBILITY

Test standard:
UN-R 010

Level of amendment:
06 Series of Amendments, Supplement 2

Title
Electromagnetic compatibility

Manufacturer:
DFI Inc.

Type:
VP0O70-M8M

Subject of testing / Gegenstand der Prifung:
Component

E24*10R06/02*4791*00
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Test Report
Page

0.1

0.2

0.3

0.4

General :

Make
(trade name of manufacturer)

Type

Manufacturer's name and address

Present persons
(Testing/Witnessed)

DFI, ITOX

VP0O70-M8M

Variant A: VP070-M8M

DFI Inc.

10F., No. 97, Sec. 1, Xintai 5th Rd., Xizhi Dist.,
New Taipei City 22175, Taiwan, R.O.C.

Testing: Angus Chen
Witnessed: Victor Wen
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Page

11

1.2

1.3

14

15

Test object

Representative ESA:

Description of this ESA:

Nominal operating voltage:

Operation mode:

Remarks:

Yes

The tested ESA is a DC 12V/24V Panel PC,
The built-in IMU sensor helps to record vehicle
moving status. 4G, Wi-Fi, and GPS, as well as
rich 1/0O and built-in SIM card/SD card are
provided for flexible connectivity and
expandability. The above function is to store or
transmit the vehicle location or data to the
operation center.

Variant A: VP070-M8M full test was performed.

(?=A~Z,a~z,0~9,” - “or blank ,any character)
For marketing purpose only

DC 12V/24V

Possible mode(s):
Mode 1: Normal Operation (DC 12V)
Mode 2: Normal Operation (DC 24V)

Tested mode(s):
Mode 1: Normal Operation (DC 12V)
Mode 2: Normal Operation (DC 24V)

Normal Operation means during test, Setup
whole system for test, refer to Appendix 1,
Page 2 of 21 and Page 3 of 21 setup diagram.
Turn on power and perform operations software
to test (Step: 1. Lan port; 2. CAN BUS; 3. COM
1; 4. COM 2; 5. USB; 6. Wi-Fi; 7. BT; 8. LTE).

ESA not safety-related according to item 2.12
of the Regulation. /

EUB nicht sicherheits relevant nach Punkt
2.12 der Regelung.
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2 Test record

2.1 Test equipment:

Executed tests:

Environment:

2.2 Test Results:

2.3 Other information:

Place of testing:

Test period:

2.4 Remarks:

The equipment, on which the tests are carried
out, fulfilled the requirements of the above men-
tioned directive.

- Measurement of radiated broadband electro-
magnetic emissions from electrical/electronic
subassemblies according to UN-R 010, 06 Se-
ries of Amendments, Annex 7.

- Measurement of radiated narrowband electro-
magnetic emissions from electrical/electronic
subassemblies according to UN-R 010, 06 Se-
ries of Amendments, Annex 8.

- Testing for immunity to and emission of transi-
ents of electrical/electronic subassemblies ac-
cording to UN-R 010, 06 Series of Amend-
ments, Annex 10.

- Temperature: 21.9-243°C
- Relative humidity: 53-55%
- Details of mains power: DC 13.5V/27V

At all performed tests, the requirements of the
Regulation UN-R 010, 06 Series of Amend-
ments, were fulfilled.

The detailed results are given in the appendix 1
to 3

Compliance Certification Services Inc.
Xindian Lab.

No0.163-1, Jhongsheng Rd., Xindian Dist.,
New Taipei City, Taiwan.

Start: 17.05.2023
End: 27.05.2023

n.a.
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Appendix:

1. Appendix test result: Measurement of radiated broadband and nar-
rowband electromagnetic emissions from elec-
trical/electronic subassemblies according to
UN-R 010, 06 Series of Amendments, Annex 7
and 8.

2. Appendix test result: Testing for immunity of electrical/electronic
subassemblies against disturbances conducted
along supply lines according to UN-R 010, 06
Series of Amendments, Annex 10, item 2.

3. Appendix test result: Measurement of conducted emission of transi-
ents along supply lines of electrical/electronic
subassemblies according to UN-R 010, 06 Se-
ries of Amendments, Annex 10, item 3.

4. Appendix: Photo documentation of the ESA.

5. Disclaimer: Disclaimer document.

E24*10R06/02*4791*00
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4. Statement of conformity:

With regard to the required level of performance to be achieved, the tested items were
representative for the type to be approved (see 1.2).

The tests were carried out in accordance with the relevant requirements of ISO/IEC
17025:2017.

This Test Report comprises pages 1 to 6 and 7 to 63 pages of appendix.

The Test Report shall be reproduced and published in full only and by the client only.
Duplication and publishing in extracts of the Test Report is allowed only by written per-
mission of the Test Laboratory.

Report No.: TRS_TMXD2305001898DV
Place: Taipei
Date: 15.06.2023

Technical Responsibility for Area of Testing

Name / name: Victor Wen
EMC Expert

Test Operator

A(ﬁ&S df\filﬂ\

Name / name: Angus Chen
EMC Lab. test engineer
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Measurement of radiated broadband and narrowband electromagnetic Appendix 1
Emissions from electrical/electronic subassemblies according to
UN-R 010, 06 Series of Amendments, Annex 7 and 8
Test Procedure: CISPR 25: Second edition 2002 and

corrigendum 2004.

Antenna distance: im
Antenna height: im
Mounting of ESA: On a wooden table (height 0.9 m) with metal

plate. Wiring harness and ESA placed on insu-
lating material with a thickness of 5 cm (see
pictures).

Detector: Average (narrowband)
Quasi-peak (broadband)

Operation mode: The test was performed with DC 13.5V/27V
test voltage

Test results: Indicate the maximum values of the measuring
over the frequency domain of 30 -1000 MHz
(horizontal and vertical polarization / bandwidth
120 kHz, 50 kHz steps, 1s(QP) / 5ms(Avg)
dwell time); they have to be compared with the
limits

Results:

The measurement results are below the speci-
fied limits for the ESAs, so the test is passed.

Remark: Tested with requirements for a DC 12V/24V
device

E24*10R06/02*4791*00
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Test equipment:
Equipment Used for Radiation Emission Measurement
966 Chamber D (CISPR 25)
Name of Equipment | Manufacturer Model Serial Number Calgnarl?:on Ca“BLaetlon
EMI Test Receiver R&S ESCI 101202 08/05/2022 08/04/2023
Antenna Schwarzbeck (VBHB$89911026 4) 749RX 01/07/2023 01/06/2024
Antenna Schwarzbeck VUSLP 9111 405RX 01/07/2023 01/06/2024
N-Type Cable EMEC CFD400E-LW SD-R084 04/14/2023 04/13/2024
Pre-Amplifier EMCI EMC330H 980111 08/11/2022 08/10/2023
Thermo-Hygro Meter Wisewind N/A SD-R027 08/23/2022 08/22/2023
LISN Schwarzbeck NNBM 8124 01734 01/11/2023 01/10/2024
LISN Schwarzbeck NNBM 8124 01735 01/11/2023 01/10/2024
Software EZ-EMC Ver.CCS-03A1

The measurement uncertainty

_ Frequency Expanded
Test Site (MHz) Uncertainty
30 ~ 200 £6.0dB
966 Chamber 200 ~ 1000 + 6.0dB

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level

using a coverage factor of k=2.

Setup diagram:

Mode 1:

Normal Operation (DC 12V)

Loopback
EUT %2
L ]
GPS
Antenna X2
uss use Panel PC
Mouse Keboard
LTE |
Antenna X2
. . Radio
HDMI Multi-Function ; : L Server
] i Communication
Cable GNSS Simulator Analyzer Note.book
OoTG
Cable

E24*10R06/02*4791*00
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Mode 2:
Normal Operation (DC 24V)
Loopback
EUT X2
L ]
GPS
Antenna X2
uss USB Panel PC
Mouse Keboard
LTE I
Antenna X2
. . Radio
HDMI Multi-Function ; : L Server
. i Communication
Cable GNSS Simulator Analyzer Note'book
OoTG
Cable

Simulator stable state:

During test, Setup whole system for test, refer to Appendix 1, Page 2 of 21 and Page 3 of 21 setup
diagram. Turn on power and perform operations software to test (Step: 1. Lan port; 2. CAN BUS; 3.
COM 1; 4. COM 2; 5. USB; 6. Wi-Fi; 7. BT; 8. LTE)

E24*10R06/02*4791*00



NO.: TRS_TMXD2305001898DV
Type: VP070-M8M

Test Report

. Page
Appendix 1 40f21
Measurement graphs and final result
Variant A: VP070-M8M
Mode 1: Normal Operation (DC 12V)
BROADBAND:
Model No. VP070-M8M Polarization: Vertical
Test item: Radiation Test Power Source: DC 13.5vV
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 30MHz to 200MHz
80.0 dBuV/m
Limit: —_—
M argin:
40 4
s
0.0
30.000 47.00 64.00 81.00 98.00 115.00 132.00 145.00 166.00 200,00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (QP) (V/H)
1 30.1700 53.60 -17.92 35.68 61.96 -26.28 QP V
2 34.9300 45.80 -17.99 27.81 60.90 -33.09 QP \Y
3 57.0300 41.00 -19.23 21.77 55.99 -34.22 QP V
4 69.7800 57.20 -20.19 37.01 53.16 -16.15 QP V
5 96.8100 46.80 -19.78 27.02 52.74 -25.72 QP \%
6 111.4300 43.60 -19.11 24.49 53.23 -28.74 QP V
7 137.2700 46.50 -17.87 28.63 54.11 -25.48 QP V
8 197.7899 42.30 -14.61 27.69 56.16 -28.47 QP V
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Model No. VP0O70-M8M Polarization: Horizontal
Test item: Radiation Test Power Source: DC 13.5V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 30MHz to 200MHz
80.0 dBu¥/m
Limit: —_—
M argin: —_—
40
3 4 g
7
2 5 E
0.0
30000 47.00 64.00 81.00 98.00 115.00 132.00 149.00 166.00 20000 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (QP) (V/H)
1 30.1700 33.20 -17.92 15.28 61.96 -46.68 QP H
2 41.9000 40.10 -18.15 21.95 59.36 -37.41 QP H
3 50.0600 53.40 -18.50 34.90 57.54 -22.64 QP H
4 69.7800 56.90 -20.19 36.71 53.16 -16.45 QP H
5 96.3000 41.40 -19.80 21.60 52.72 -31.12 QP H
6 128.2600 39.80 -18.20 21.60 53.80 -32.20 QP H
7 167.7000 45.10 -16.45 28.65 55.14 -26.49 QP H
8 171.1000 50.40 -16.24 34.16 55.25 -21.09 QP H
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Model No. VP0O70-M8M Polarization: Vertical
Test item: Radiation Test Power Source: DC 13.5V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 200MHz to 1GHz

80.0

dBu¥/m

40

Limit:

Margin:

P

oA

0.0

200.000 280.00 360.00 440.00 520.00 60000 630.00 760.00 840.00 1000.00 MHz

No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (QP) (V/H)
1 296.8000 59.00 -14.53 44.47 59.51 -15.04 QP V
2 371.2000 47.20 -12.42 34.78 62.03 -27.25 QP \Y
3 520.0000 45.50 -10.60 34.90 63.00 -28.10 QP \Y
4 648.0000 44.90 -8.99 35.91 63.00 -27.09 QP \Y
5 702.4000 40.70 -7.92 32.78 63.00 -30.22 QP \Y
6 918.4000 46.50 -5.80 40.70 63.00 -22.30 QP \Y
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Model No. VP0O70-M8M Polarization: Horizontal
Test item: Radiation Test Power Source: DC 13.5V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 200MHz to 1GHz
80.0 dBu¥/m
Limit: —_—
Margin: —_—
40
] B
2 4
5
3
/s
0.0
200.000 280.00 360.00 440.00 520.00 600.00 £80.00 760.00 840.00 1000.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (QP) (V/H)
1 296.8000 51.20 -14.53 36.67 59.51 -22.84 QP H
2 371.2000 45.20 -12.42 32.78 62.03 -29.25 QP H
3 432.0000 36.40 -11.73 24.67 63.00 -38.33 QP H
4 565.6000 41.80 -9.97 31.83 63.00 -31.17 QP H
5 756.0000 34.20 -6.63 27.57 63.00 -35.43 QP H
6 972.8000 39.90 -4.73 35.17 63.00 -27.83 QP H
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NARROWBAND:
Model No. VP0O70-M8M Polarization: Vertical
Test item: Radiation Test Power Source: DC 13.5V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 30MHz to 200MHz

80.0 dBu¥/m

40

0.0

§

Limit:

Margin:

30.000 47.00 64.00 81.00 98.00 115.00 132.00 149.00 166.00 200.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (AVG) (V/H)

1 30.0000 31.80 -17.92 13.88 52.00 -38.12 AVG \Y

2 42.0400 27.88 -18.15 9.73 49.32 -39.59 AVG \Y

3 48.0000 30.87 -18.36 12.51 48.00 -35.49 AVG \Y

4 72.0400 31.57 -20.24 11.33 42.66 -31.33 AVG \Y

5 93.6800 36.74 -19.94 16.80 42.63 -25.83 AVG \Y

6 100.7600 33.84 -19.59 14.25 42.87 -28.62 AVG \Y

7 136.5600 36.67 -17.89 18.78 44.08 -25.30 AVG \Y

8 199.0000 34.66 -14.54 20.12 46.20 -26.08 AVG \Y
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Model No. VP0O70-M8M Polarization: Horizontal
Test item: Radiation Test Power Source: DC 13.5vV
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: ~ Angus Chen
Date of Test: 2023/5/27 Test Frequency: 30MHz to 200MHz
80.0 dBu¥/m
Limit: —_—
Margin: —_—
40 \
8
7
3
B
4
2 5
0.0
30000 47.00 64.00 81.00 98.00 115.00 132.00 149.00 166.00 20000 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (AVG) (V/H)
1 30.2800 21.14 -17.93 3.21 51.94 -48.73 AVG H
2 42.4000 26.15 -18.15 8.00 49.24 -41.24 AVG H
3 50.0800 35.25 -18.50 16.75 47.54 -30.79 AVG H
4 68.3200 31.38 -20.09 11.29 43.48 -32.19 AVG H
5 97.2400 28.72 -19.76 8.96 42.75 -33.79 AVG H
6 128.3200 31.73 -18.20 13.53 43.80 -30.27 AVG H
7 136.2000 37.38 -17.90 19.48 44.07 -24.59 AVG H
8 170.8400 38.72 -16.26 22.46 45.24 -22.78 AVG H
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Model No. VP070-M8M Polarization: Vertical
Test item: Radiation Test Power Source: DC 13.5V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: ~ Angus Chen
Date of Test: 2023/5/27 Test Frequency: 200MHz to 1GHz

80.0 dBu¥/m

Limit: —_—
Margin: —_—
0 /
2 3
5
4 5
0.0
200.000 280.00 360.00 440.00 520.00 600.00 680.00 760.00 840.00 1000.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (AVG) (V/H)

1 297.0000 56.21 -14.51 41.70 49.51 -7.81 AVG \Y

2 371.2400 45.61 -12.42 33.19 52.03 -18.84 AVG \Y

3 519.7600 44.49 -10.60 33.89 53.00 -19.11 AVG \Y

4 540.0400 38.49 -10.31 28.18 53.00 -24.82 AVG \Y

5 701.9999 37.33 -7.93 29.40 53.00 -23.60 AVG \Y

6 965.2399 35.77 -4.91 30.86 53.00 -22.14 AVG \Y
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Model No. VP0O70-M8M Polarization: Horizontal
Test item: Radiation Test Power Source: DC 13.5vV
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: ~ Angus Chen
Date of Test: 2023/5/27 Test Frequency: 200MHz to 1GHz
80.0 dBu¥/m
Limit: —
Margin: —_—
1
2
% 5
3
0.0
200.000 280.00 360.00 440.00 520.00 600.00 £80.00 760.00 840.00 1000.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (AVG) (V/H)
1 297.0000 50.42 -14.51 35.91 49,51 -13.60 AVG H
2 371.2400 44.19 -12.42 31.77 52.03 -20.26 AVG H
3 519.7600 28.33 -10.60 17.73 53.00 -35.27 AVG H
4 614.4000 36.88 -9.38 27.50 53.00 -25.50 AVG H
5 756.0000 32.39 -6.63 25.76 53.00 -27.24 AVG H
6 890.4000 45.65 -6.12 39.53 53.00 -13.47 AVG H
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Mode 2: Normal Operation (DC 24V)
BROADBAND:
Model No. VP0O70-M8M Polarization: Vertical
Test item: Radiation Test Power Source: DC 27V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 30MHz to 200MHz
80.0 dBu¥/m
Limit: —_—
M argin:
40
F1
5 5 & Bsw
0.0
30.000 47.00 64.00 81.00 98.00 115.00 132.00 149.00 166.00 200.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (QP) (VIH)
1 30.1700 53.40 -17.92 35.48 61.96 -26.48 QP \Y
2 34.5000 45.20 -17.98 27.22 61.00 -33.78 QP \Y
3 56.9400 39.80 -19.23 20.57 56.01 -35.44 QP \Y
4 69.8800 55.30 -20.19 35.11 53.14 -18.03 QP \Y
5 96.3800 46.10 -19.79 26.31 52.72 -26.41 QP \Y
6 110.3500 45.80 -19.15 26.65 53.20 -26.55 QP \Y
7 135.8000 45.90 -17.92 27.98 54.06 -26.08 QP \Y
8 196.9700 43.20 -14.66 28.54 56.13 -27.59 QP \Y
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Model No. VP0O70-M8M Polarization: Horizontal
Test item: Radiation Test Power Source: DC 27V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 30MHz to 200MHz
80.0 dBu¥/m
Limit: —_
Margin: —_—
40
3 4
7
5
2
0.0
30,000  47.00 £4.00 81.00 98.00 115.00 132.00 149.00 166.00 200.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (QP) (V/H)
1 30.3400 35.90 -17.93 17.97 61.92 -43.95 QP H
2 41.3900 42.60 -18.15 24.45 59.47 -35.02 QP H
3 50.5700 53.10 -18.55 34.55 57.43 -22.88 QP H
4 69.7800 56.20 -20.19 36.01 53.16 -17.15 QP H
5 87.6300 47.40 -20.19 27.21 52.43 -25.22 QP H
6 116.1900 43.60 -18.89 24.71 53.39 -28.68 QP H
7 168.3800 47.90 -16.41 31.49 55.16 -23.67 QP H
8 170.9299 51.20 -16.25 34.95 55.25 -20.30 QP H
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Model No. VP0O70-M8M Polarization: Vertical
Test item: Radiation Test Power Source: DC 27V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 200MHz to 1GHz
80.0 dBu¥/m
Limit: —_—
M argin: —_—
40 ] 2 "
3
li
0.0
200.000 280.00 360.00 440.00 520.00 600.00 680.00 760.00 840.00 1000.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (QP) (VIH)
1 296.8000 51.20 -14.53 36.67 59.51 -22.84 QP \Y
2 371.2000 49.30 -12.42 36.88 62.03 -25.15 QP \Y
3 520.0000 44.60 -10.60 34.00 63.00 -29.00 QP \Y
4 540.0000 46.90 -10.31 36.59 63.00 -26.41 QP \Y
5 702.4000 38.70 -7.92 30.78 63.00 -32.22 QP \Y
6 918.4000 44.20 -5.80 38.40 63.00 -24.60 QP \Y
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Model No. VP0O70-M8M Polarization: Horizontal
Test item: Radiation Test Power Source: DC 27V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 200MHz to 1GHz
80.0 dBu¥/m
Limit: —_—
M argin: —_—
40 3
2
4
1 5
Myxmf%“ﬁﬁJkJﬁﬁﬁ»wﬂj
0.0
200.000 280.00 360.00 440.00 520.00 600.00 680.00 760.00 840.00 1000.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (QP) (VIH)
1 263.1999 42.90 -14.96 27.94 58.37 -30.43 QP H
2 371.1999 46.60 -12.42 34.18 62.03 -27.85 QP H
3 432.0000 36.40 -11.73 24.67 63.00 -38.33 QP H
4 565.6000 41.50 -9.97 31.53 63.00 -31.47 QP H
5 756.0000 34.90 -6.63 28.27 63.00 -34.73 QP H
6 972.7999 42.70 -4.73 37.97 63.00 -25.03 QP H
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NARROWBAND:
Model No. VP0O70-M8M Polarization: Vertical
Test item: Radiation Test Power Source: DC 27V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: Angus Chen
Date of Test: 2023/5/27 Test Frequency: 30MHz to 200MHz

80.0 dBu¥/m

Limit:

Margin:

30,000  47.00 64.00 81.00 98.00 115.00 132.00 149.00 166.00 200,00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (AVG) (V/H)

1 31.0400 30.37 -17.93 12.44 51.77 -39.33 AVG V
2 42.0000 28.32 -18.15 10.17 49.33 -39.16 AVG \Y
3 48.0000 31.56 -18.36 13.20 48.00 -34.80 AVG \Y
4 72.0000 29.43 -20.24 9.19 42.67 -33.48 AVG \Y
5 97.2400 30.76 -19.76 11.00 42.75 -31.75 AVG V
6 108.0000 35.21 -19.27 15.94 43.12 -27.18 AVG V
7 134.4800 33.21 -17.96 15.25 44.01 -28.76 AVG V
8 197.1200 33.43 -14.65 18.78 46.13 -27.35 AVG V
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Model No. VP0O70-M8M Polarization: Horizontal
Test item: Radiation Test Power Source: DC 27V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: ~ Angus Chen
Date of Test: 2023/5/27 Test Frequency: 30MHz to 200MHz
80.0 dBu¥/m
Limit: —_—
Margin: —_—
40 \
8
7
3
B
2 e 2
0.0
30,000 47.00 £4.00 21.00 98.00 115.00 132.00 149.00 166.00 200.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (AVG) (V/H)
1 30.4400 21.65 -17.93 3.72 51.90 -48.18 AVG H
2 42.4000 26.55 -18.15 8.40 49.24 -40.84 AVG H
3 50.0400 34.90 -18.49 16.41 47.55 -31.14 AVG H
4 64.9600 26.93 -19.88 7.05 44.23 -37.18 AVG H
5 97.2400 29.14 -19.76 9.38 42.75 -33.37 AVG H
6 128.2800 29.92 -18.20 11.72 43.80 -32.08 AVG H
7 168.3600 35.49 -16.41 19.08 45.16 -26.08 AVG H
8 170.8800 39.89 -16.26 23.63 45.25 -21.62 AVG H
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Model No. VP070-M8M Polarization: Vertical
Test item: Radiation Test Power Source: DC 27V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: ~ Angus Chen
Date of Test: 2023/5/27 Test Frequency: 200MHz to 1GHz
80.0 dBuVW/m
Limit: —_—
Margin: —_—
2
1 3 B
4 L
0.0
200.000 280.00 360.00 440.00 520.00 600.00 680.00 760.00 840.00 1000.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (AVG) (VIH)
1 297.0000 50.15 -14.51 35.64 49.51 -13.87 AVG V
2 371.2400 49.22 -12.42 36.80 52.03 -15.23 AVG \Y
3 519.7600 44.54 -10.60 33.94 53.00 -19.06 AVG \Y
4 540.6800 38.31 -10.30 28.01 53.00 -24.99 AVG \Y
5 702.0400 36.09 -7.93 28.16 53.00 -24.84 AVG \Y
6 918.0400 40.83 -5.81 35.02 53.00 -17.98 AVG \Y
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Model No. VP0O70-M8M Polarization: Horizontal
Test item: Radiation Test Power Source: DC 27V
Temp.("C)/Hum.(%): 24.3(°C)/55% Engineer Signature: ~ Angus Chen
Date of Test: 2023/5/27 Test Frequency: 200MHz to 1GHz
80.0 dBuV/m
Limit: —_—
Margin: —_—
2 B
4
1 5
3
0.0
200.000 280.00 360.00 440.00 520.00 600.00 680.00 760.00 840.00 1000.00 MHz
No. | Frequency | Reading | Factor Result Limit Margin | Detector P/F | Remark
(MHz) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (AVG) (VIH)
1 270.0000 38.02 -14.97 23.05 48.60 -25.55 AVG H
2 371.2400 46.31 -12.42 33.89 52.03 -18.14 AVG H
3 432.0000 32.06 -11.73 20.33 53.00 -32.67 AVG H
4 663.5600 35.66 -8.70 26.96 53.00 -26.04 AVG H
5 756.0400 29.62 -6.63 22.99 53.00 -30.01 AVG H
6 904.2800 40.90 -6.03 34.87 53.00 -18.13 AVG H
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SG

Photo documentation of test set-up
Variant A: VP070-M8M
Mode 1: Normal Operation (DC 12V)

Biconical Antenna test set up photo in the anechoic chamber

T— I
e, l
- ) F )
I A = 1

Log-periodic Antenna test set up photo in the anechoic chamber
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Mode 2: Normal Operation (DC 24V)

Biconical Antenna test set up photo in the anechoic chamber
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Testing for immunity of electrical/electronic subassemblies against .
Appendix 2

disturbances conducted along supply lines according to UN-R 010,
06 Series of Amendments, Annex 10, Chapter 2.

Test Procedure: ISO 7637-2: Second edition 2004
Immunity Test Level: Level Il
Requirements:

DC 12V

Suaaested test levels for 12 V svstem

Test Selected Test lewel, Tz © Minimum number of pulses Burst cycle/pulse
pulse 3 test or test time repetiticn tinme
lewel N
] 1 m n
i [ i mas.
1 a =} — 75 — 100 5 000 pulses 0.5 s 5 s
2a L] a + 37 + 50 5 000 pulses 0.2s 5 s
2o a =] + 10 + 10 10 pulses 0.5 = 5 s
3a L] 9 - 112 — 150 1h 80 m=s 100 ms
3b a g + 75 + 100 1h 280 ms 100 mis
F 9 9 — 8 -7 = 1 pulse a
5= a 9 + B5 + a7 > 1 pulse d
#  Testpulses as in 5.6.
o Values agresd to etween vehicle manufacturer and equipment supplier.
= The amplitudes are the valuwes of Ly as defined for each test pulse in 5.6.
a Since the minimwem numbsr of test pulses is 1, no pulse cycle time s given. When several pulses are 1o b= applsd, a minimum
delay of 1 min betmeen pulses shall be allowsd.
= See 5.86.5 c). The test lewsls reflect the situation of load dump at generator rated speed. If a central load dump protection is used,
apply test pulse 5b as defined in Figure 12 and use the walues in Table 10.
T The number of pulsesftime is for durakility test purposes.
g The fommer lewsls | and Il were deleted because they do not enswre sufficient immunity in road wehicles.

DC 24V

- Suggested test levels for 24 V system

Test Selected Test lewel, T, = Minimum number of pulses Burst cycle/pulse
pulse 2 test or test time repetition time
lewel @ W
I 1 m s
i . i ma.
1 a a — 450 — 800 5 000 pulses 0.5 = 5=
Za 9 9 + 37 + 50 5 000 pulses 0.2s 5=
2b a a + 20 + 20 10 pulses 0.5 = 5=
3a e e — 150 — 200 1 @0 ms 100 ms
3b a a + 150 + 200 1 h 90 ms 100 ms
<+ =] =] - 12 — 18 = 1 pulse a d
52 =] =] + 123 + 173 = 1 pulse d d
a Test pulses as in 5.6,
& “Walues agreed o betwesen wehicle manufacturer and equipment supplier.
© The amplitudes are the valwes of Ly as defined for each test pulse in 5.6.
o Smce the minimwem number of test pulses is 1, o pulse cycle time s given. When seweral pulses are to b applied, @ minimwam
delay of 1 min between pulses shall be allowsd.
= See 5.8.5 c). The test lewels reflect the situation of load dump at generator rated speed. If a central koad dump protection is used,
apply test pulse 5b as defined in Figure 12 and wse the values in Tabls 100
T The number of pulsesftime is for durability test purposes.
g The formner lewsls | and |l were deleted because they do not ensure sufficient immunity in road vehicles.

Note: Pulse 5 not applicable according to UN-R 010 requirement.
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Test results:

Pulse ESA Mode 1 (DC 12V) Mode 2 (DC 24V)
1 D D D
2a D A A
2b D D D
3a D A A
3b D A A
4 D D A

During test, monitoring the operation function (1. Lan port; 2. CAN BUS; 3. COM 1, 4. COM 2; 5.
USB; 6. Wi-Fi; 7. BT; 8. LTE) status of EUT..

Classification of functional status

All classifications are for the total device/system functional status.

Class A:

Class B:

Class C:

Class D:

Class E:

all functions of a device/system perform as designed during and after exposure to dis-
turbance.

all functions of a device/system perform as designed during exposure. However, one or
more of them can go beyond specified tolerance. All functions return automatically to
within normal limits after exposure is removed. Memory functions shall remain class A.

one or more functions of a device/system do not perform as designed during exposure
but return automatically to normal operation after exposure is removed.

one or more functions of a device/system do not perform as designed during exposure

and do not return to normal operation until exposure is removed and the device/system
is reset by simple “operator/use” action.

During test, the EUT loss of power and can not auto recover.

After test, the EUT is reset by simple operator action then can return to normal intended
function.

one or more functions of a device/system do not perform as designed during and after
exposure and cannot be returned to proper operation without repairing or replacing the
device/system.

Note : The word “function” in this context refers only to the function performed by the electronic
system

Remark

. The device was tested with requirements to Pulse 1, 2a, 2b, 3a, 3b, 4 for DC 12V/24V

system.
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Test Overview — Immunity against transient disturbances

Test Procedure ISO 7637-2: Second edition 2004
Operator: Angus Chen
Manufacturer DFI Inc.
Variant A VP070-M8M
Operating Mode Mode 1: Normal Operation (DC 12V)
Date of Test 23.05.2023
Nominal Voltage 12.0 Volt (DC)
Test Voltage 13.5 Volt (DC)
Shunt resistor Rs No Shunt
Test Level Level 1l

Pulse 1: Pass, Class D is fulfilled

Pulse 2a: Pass, Class A is fulfilled

Pulse 2b: Pass, Class D is fulfilled

Test Results
Pulse 3a: Pass, Class A is fulfilled

Pulse 3b: Pass, Class A is fulfilled
Pulse 4: Pass, Class D is fulfilled

E24*10R06/02*4791*00
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Pulse

Us/Vs

12V

Ri

Test
parameters

No. of
Pulses
or time

Rep.
ime,
Delay

Figure

ISO 7637-2: 2004
—Pulse 1

-5V

100

td=2ms
tr=1ups
t1=05s,
t2 =200 ms
t3 =100 ps

5000 P.

05s

Va

ISO 7637-2: 2004
— Pulse 2a

+37V

20

td =0.05ms
tr=1ps
t1=02s

5000 P.

0.2s

ISO 7637-2: 2004
— Pulse 2b

+10V

0Q

td=0.2s
t12=1ms
tr=1ms,
t6=1ms

10P.

05s

bont

ISO 7637-2: 2004
— Pulse 3a

-112 v

50 Q

td=0.1ps
tr=5ns

t1 =100 ys,
t4 =10 ms
t5 =90 ms

1 Hour

90 ms

ISO 7637-2: 2004
— Pulse 3b

+75V

50 Q

td=0.1ps
tr=5ns

t1 =100 ps,
t4 =10 ms
t5 =90 ms

1 Hour

90 ms

Va —

ISO 7637-2: 2004
- Pulse 4

6V

0Q

Ua=-25V
t7 =15 ms,
t8 =50 ms,
t9=0.5s,

t10 =5 ms,
t11=5ms

1P.
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Test Overview — Immunity against transient disturbances

Test Procedure ISO 7637-2: Second edition 2004
Operator: Angus Chen
Manufacturer DFI Inc.
Variant A VP070-M8M
Operating Mode Mode 2: Normal Operation (DC 24V)
Date of Test 25.05.2023
Nominal Voltage 24.0 Volt (DC)
Test Voltage 27.0 Volt (DC)
Shunt resistor Rs No Shunt
Test Level Level 1l

Pulse 1: Pass, Class D is fulfilled

Pulse 2a: Pass, Class A is fulfilled

Pulse 2b: Pass, Class D is fulfilled

Test Results
Pulse 3a: Pass, Class A is fulfilled

Pulse 3b: Pass, Class A is fulfilled

Pulse 4: Pass, Class A is fulfilled
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Us/Vs . Test No. of
Pulse Ri Delay
24V parameters | Pulses
ISO 7637-2 -450V | 50 td = 2ms, 5000 P. | 0.0s
(2004) — Pulse 1 Ohms | t1=
0.5secs,
t2 = 200ms
ISO 7637-2 37v 2 td = 50us, 5000P. | 0.0s
(2004) - Pulse 2a Ohms | t1 =0.2secs
ISO 7637-2 20V 0 td =200ms, | 10P. 60.0s
(2004) — Pulse 2b Ohms
ISO 7637-2 -150v | 50. t1 = 10kHz, 1 0.0s
(2004) - Pulse 3a Ohms | t4 =10ms, Hours
t5=0.09
Seconds
ISO 7637-2 150v | 50 t1 = 10kHz, 1 0.0s
(2004) - Pulse 3b Ohms | t4 =10ms, Hours
t5=0.09
Seconds
ISO 7637-2 -12v | 0.0 Ua=-40V, |1P. 60.0's fo =
(2004) — Pulse 4 Ohms | t7 = 30.0ms, ﬂrﬁ
t8 = 30.0ms, ;' (R e
t9 = 10.0s, Veiten]
t10 = 5.0ms,
t11=
50.0ms
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Test equipment:
Equipment Used for Transient Immunity Measurement
Transients And Surge In The Vehicular Environment Test Site (ISO 7637-2)
. Serial Calibration | Calibration
Name of Equipment | Manufacturer | Model Number Date Due
Transient Immunity Tests Teseq NSG 5500 1543 12/29/2022 12/28/2023
Power Amplifier Teseq PA 5840 4106 12/29/2022 12/28/2023
Software Autostar7 V2.0.0.0
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Photo documentation of test set-up
Variant A: VP070-M8M
Mode 1: Normal Operation (DC 12V)

Pulse 1, 2a, 2b, 3a, 3b, 4

Mode 2: Normal Operation (DC 24V)

Pulse 1, 2a, 2b, 3a, 3b, 4
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Appendix 3 10f 14
,j|7

Measurement of conducted emissions of transients along supply lines of A dix 3

electrical/electronic subassemblies according to UN-R 010, 06 Series of ppendix

Amendments, Annex 10, item 3.

Test Procedure: ISO 7637-2: Second edition 2004

Tested by: Angus Chen

Tested date: 23.05.2023

Remark: The device were tested with requirements to a DC

12V/24Vsystem

Test results:
Variant A: VP0O70-M8M

Mode 1: Normal Operation (DC 12V)

Pulse emission during switch-off to on (Positive)

‘M4.00ms A Ch1 7 8.50
#45.60 % ;
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Pulse emission during switch-off to on (Negative

-M4.00ms A Chl 7 8.50V]
1 §45.60%

#
2

I

Pulse emission during switch-on to off (Positive
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Pulse emission during switch-on to off (Negative

‘M4.00ms A Ch1 \ 8.50
45.60 % :
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_ X A | N .
| S —

low
Pulse emission during switch-off to on (Positive

-M2.00ms'A Chl /7 8.40V]
| @48.00%

RS

)

Pulse emission during switch-off to on (Negative

L M2.00ms'A Ch1 7 8.40V]
i mas.0o% '
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V.
|

Pulse emission during switch-on to off (Positive

‘M4.00ms A Chl \ 8.40V]
@48.00%

el

AR A

——

Pulse emission during switch-on to off (Negative

‘M4.00ms A Chl \
48.00%

PR

Iﬁ sE |
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_ X A | N .

Mode 2: Normal Operation (DC 24V)
Fast
DC 24V

Pulse emission during switch-off to on (Positive)

‘M4.00ms'A Ch1 & 12.8
§46.60 % :
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V.
|

Pulse emission during switch-off to on (Negative

+M4.00ms A Ch1 & 12.8V]
1 m46.00%

I

AT AT AT SRR e

‘M4.00ms A Ch1 \ 12.8V]
#46.20% Y

A

alin v
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_ X A | N .

Pulse emission during switch-on to off (Negative

..........................................

‘M4.00ms'A Ch1 \ 12.8
46.20 % :
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fM4a.00ms A Ch1 & 16.4V]
} mas.00n

Pulse emission during switch-off to on (Negative

1 M4.00ms'A Ch1 J 164V
i masoox
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417

Pulse emission during switch-on to off (Positive

Pulse emission during switch-on to off (Negative

1 48‘.00 % L . g

& n

M4.00ms A Chl \ 16.4 V]
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Result Overview:
Variant A: VP070-M8M
Mode 1: Normal Operation (DC 12V)
12v
(Mode 1)
Limit Value Measured Value [V]
V] Fast, ON Fast, OFF Slow, ON Slow, OFF
+75 +1.0 +0.6 +0.5 +0.5
-100 -14.0 -13.7 -14.1 -14.2
Mode 2: Normal Operation (DC 24V)
24V
(Mode 2)
Limit Value Measured Value [V]
[V] Fast, ON Fast, OFF Slow, ON Slow, OFF
+150 +1.6 +1.4 +1.4 +1.2
-450 -28.8 -28.2 -29.4 -29.2

E24*10R06/02*4791*00
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Test equipment:
Equipment Used for Transient Emissions Measurement
Transients And Surge In The Vehicular Environment Test Site (ISO 7637-1/-2)
Name of Equipment | Manufacturer Model S Cellarenen | CelllsrEien
Number Date Due
Artificial Network Teseq AN 5501 1417 12/31/2022 12/30/2023
D'g'tal. Phosphor TEKTRONIX TDS 3054C C013600 05/24/2023 05/23/2024
Oscilloscope
Automotive Emission Teseq SC 5501 1417 12/31/2022 | 12/30/2023
System
High Voltage Probe Tektronix Tek P5100 SD-S053 05/24/2023 05/23/2024

E24*10R06/02*4791*00
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Photo documentation of test set-up

Variant A: VP070-M8M
Mode 1: Normal Operation (DC 12V)

Fast
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Mode 2: Normal Operation (DC 24V)

Fast
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Photo documentation of the ESA
Variant A: VP070-M8M Appendix 4
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) ) Appendix 5
Disclaimer

This document is issued by the Company under its General Conditions of Service available
upon request.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined there-
in.

Any holder of this document is advised that information contained hereon reflects the Compa-
ny’s findings at the time of its intervention only and within the limits of Client’s instructions, if any.
The Company’s sole responsibility is to its Client and this document does not exonerate parties to
a transaction from exercising all their rights and obligations under the transaction documents. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is
unlawful and offenders may be prosecuted to the fullest extent of the law.

E24*10R06/02*4791*00



Nr.
No.

IF_TMXD2305001898DV

Page 1 of 151 15.06.2023

Beschreibungsbogen / Information Document
UN Regelung Nr. 10 (UN-R 010) / UN Regulation No. 10 (UN-R 010)

Anderungsserie 06, Erganzung 2 / 06 Series of Amendments, Supplement 2

Ausgabedatum
Date of issue

Letztes Anderungsdatum
Date of last change

1.

3.1

Marke (Handelsmarke des Herstellers)

Make (Trade name of manufacturer)

Typ
Type

Ausfiihrung(en)
Variant(s)

Handelsbezeichnung(en)
Commercial description(s)

Art der Kennzeichnung des Typs
Means of identification of type

Stelle, an der die Kennzeichnung
angebracht ist
Location of that marking

Name und Anschrift des Herstellers
Name and address of manufacturer

Name und Adresse des
bevollméchtigten Vertreters, sofern
zutreffend

Name and address of authorized
representative, if any

Stelle an der das Genehmigungs-
zeichen angebracht wird und Art der
Anbringung

Location and method of affixing of the
approval mark

Anschriften des Montagebetriebs
(Anschriften der Montagebetriebe)
Address(es) of assembly plant(s)

IF_TMXD2305001898DV

15.06.2023

DFI, ITOX

VP070-M8M

Variant A: VP070-M8M
(?=A~Z,a~2z 0~09, -, blank, or any character)
Explanation: for marketing purpose only

Panel PC

Variant designation

On the back of the unit

DFI Inc.
10F., No. 97, Sec. 1, Xintai 5th Rd., Xizhi Dist., New
Taipei City 22175, Taiwan

Label affixed on the back of the unit

DFI Inc.

No.157, Shanying Rd., Gueishan Dist., Taoyuan City

333424, Taiwan

Diese EUB wird als Bauteil/STE genehmigt("
This ESA shall be approved as a component/STFJ®

E24*10R06/02*4791*00
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@ Nichtzutreffendes streichen. / Delete where not applicable.

8.

10.

11.

12.

13.

14.

15.

Beschrankung hinsichtlich der -
Verwendung und Einbaubedingungen

Any restrictions of use and conditions for
fitting

Nennspannung der elektrischen Anlage [ ] 12V

Page 2 of 151 15.06.2023

[] 24av X 12v/i24v

Electrical system rated voltage Anschluss an Masse negativ / negative ground

Nur zutreffend fiir Ladesysteme
Only applicable for charging systems:

Ladegerat an Bord / extern n.a.

Charger on board / external

Ladestrom: Gleichstrom / Wechselstrom n.a.

(Anzahl Phasen, Frequenz)
Charging current: direct / alternating current
(number of phases / frequency)

Maximaler Nennstrom (jeder Modus, falls n.a.
notwendig)

Maximal nominal current (in each mode if

necessary)

Nominale Nennspannung n.a.

Nominal charging voltage

Grundfunktionen der EUB-Schnittstelle n.a.

(z.B. L1/L2/L3/N/PE/Control Pilot)
Basic ESA interface functions (ex.
L1/L2/L3/N/PE/control pilot)

Minimaler Rsce-Wert n.a.

Minimum Rsce-value

E24*10R06/02*4791*00
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DFI

VP070-M8M

ARM-Based In-vehicle Fanless Touch Panel PC

User's Manual

© May 31, 2023 DFl Inc.
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Copyright

This publication contains information that is protected by copyright. No part of it may be repro-
duced in any form or by any means or used to make any transformation/adaptation without the
prior written permission from the copyright holders.

This publication is provided for informational purposes only. The manufacturer makes no
representations or warranties with respect to the contents or use of this manual and specifi-
cally disclaims any express or implied warranties of merchantability or fitness for any particular
purpose. The user will assume the entire risk of the use or the results of the use of this docu-
ment. Further, the manufacturer reserves the right to revise this publication and make changes
to its contents at any time, without obligation to notify any person or entity of such revisions or
changes.

Changes after the publication’s first release will be based on the product’s revision. The website
will always provide the most updated information.

© 2023. All Rights Reserved.

Trademarks

Product names or trademarks appearing in this manual are for identification purpose only and
are the properties of the respective owners.

User's Manual | VP070-M8M

Page 4 of 151 15.06.2023

FCC and DOC Statement on Class A

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC rules. These limits are designed to provide reason-
able protection against harmful interference when the equipment is operated in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference
to radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is encour-
aged to try to correct the interference by one or more of the following measures:

Reorient or relocate the receiving antenna.
Increase the separation between the equipment and the receiver.

Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

+  Consult the dealer or an experienced radio TV technician for help.

Notice:

1. The changes or modifications not expressly approved by the party responsible for com-
pliance could void the user’s authority to operate the equipment.

2. Shielded interface cables must be used in order to comply with the emission limits.

2
E24*10R06/02*4791*00
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About this Manual

This manual can be retrieved from the website.

The manual is subject to change and update without notice, and may be based on editions that
do not resemble your actual products. Please visit our website or contact our sales representa-
tives for the latest editions.

Warranty

1. Warranty does not cover damages or failures that arises from misuse of the product,
inability to use the product, unauthorized replacement or alteration of components and
product specifications.

2. The warranty is void if the product has been subjected to physical abuse, improper
installation, modification, accidents or unauthorized repair of the product.

3. Unless otherwise instructed in this user's manual, the user may not, under any circum-
stances, attempt to perform service, adjustments or repairs on the product, whether
in or out of warranty. It must be returned to the purchase point, factory or authorized
service agency for all such work.

4. We will not be liable for any indirect, special, incidental or consequential damages to
the product that has been modified or altered.

Page 6 of 151 15.06.2023

About this Package

The package contains the following items. If any of these items are missing or damaged,
please contact your dealer or sales representative for assistance.

1 x VP070-M8M System Unit
. 1 Switch Cable
. 12 Rubber Holders
1 ADDM UL Battery Addendum
Note: The items are subject to change in the developing stage.
The product and accessories in the package may not come similar to the information listed
above. This may differ in accordance with the sales region or models in which it was sold. For

more information about the standard package in your region, please contact your dealer or
sales representative.

User's Manual | VP070-M8M
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Static Electricity Precautions ﬁther objects to make sure of proper air ventilation to protect the system from over-
eating.
It is quite easy to inadvertently damage your PC, system board, components or devices even ’
before installing them in your system unit. Static electrical discharge can damage computer . Dress the cables, especially the power cord, so they will not be stepped on, in contact
components without causing any signs of physical damage. You must take extra care in han- with high temperature surfaces, or cause any tripping hazards.
dling them to ensure against electrostatic build-up.
. Do not place anything on top of the power cord. Use a power cord that has been ap-

1.

To prevent electrostatic build-up, leave the system board in its anti-static bag until you
are ready to install it.

Wear an antistatic wrist strap.

proved for use with the system and is compliant with the voltage and current ranges
required by the system’s electrical specifications.

If the system is to be unused or stored for a long time, disconnect it from the power

source to avoid damage by transient overvoltage.
3. Do all preparation work on a static-free surface.
. If one of the following occurs, consult a service personnel:
4. Hold the device only by its edges. Be careful not to touch any of the components, con-

tacts or connections. - The power cord or plug is damaged.

5. Avoid touching the pins or contacts on all modules and connectors. Hold modules or - Liquid has penetrated the system.

connectors by their ends.
- The system has been exposed to moisture.

- The system is not working properly.
Important:
“ Electrostatic discharge (ESD) can damage your processor, disk drive and other - The system is physically damaged.

components. Perform the upgrade instruction procedures described at an ESD

workstation only. If such a station is not available, you can provide some ESD pro- +  The unit uses a three-wire ground cable which is equipped with a third pin to ground

tection by wearing an antistatic wrist strap and attaching it to a metal part of the the unit and prevent electric shock. Do not defeat the purpose of this pin. If your outlet

system chassis. If a wrist strap is unavailable, establish and maintain contact with does not support this kind of plug, contact your electrician to replace the outlet.

the system chassis throughout any procedures requiring ESD protection.

: Disconnect the system from the electricity outlet before cleaning. Use a damp cloth
for cleaning the surface. Do not use liquid or spray detergents for cleaning.

safety PrecaUtlons . Before connecting, make sure that the power supply voltage is correct. The device is
. Use the correct DC / AC input voltage range. connected to a power outlet which should be grounded connection.

. Unplug the power cord before removing the system chassis cover for installation or
servicing. After installation or servicing, cover the system chassis before plugging in
the power cord.

. There is danger of explosion if battery incorrectly replaced.

. Replace only with the same or equivalent specifications of batteries recommend by

the manufacturer.
The system may burn fingers while running.

’ Dispose of used batteries according to local ordinance. Wait for 30 minutes to handle electronic parts after power off.
. Keep this system away from humid environments.

. Make sure the system is placed or mounted correctly and stably to prevent the chance
of dropping or falling may cause damage.

. The openings on the system shall not be blocked and shall be kept in distance from

User's Manual | VP070-M8M 5
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Chapter 1 - Introduction

» Overview

Bottom View Back View

USB 3.1 Genl

LAN
SIM

Power Input

Status LED

0 -
Reset Switch

o CANbus

OTG
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» Dimensions
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» Key Features

ARM-Based System:
Support Android 9.0 and Linux

IP Rating:
IP65 Front Panel Protection

Rich I/O Connectivity:
1 GbE, 2 COM, 1 CAN Bus, 2 USB 3.1 Gen1

Application Focus:
In-vehicle Driver HMI

DFI's VP070-M8M equipped with ARM processor is the most energy-efficient All-in-One

PC served as driver HMI with significantly longer battery life and high resolution TFT LCD
display with capacitive touch. IP65 rated protection, wide operating temperature range, and
anti-vibration ensure the system can withstand the bumpy, mountainous environment. Power
management features include a wide power input range, surge protection. The built-in IMU
sensor helps to record vehicle moving status. 4G, Wi-Fi, and GPS, as well as rich I/O and
built-in SIM card/SD card are provided for flexible connectivity and expandability. The above
function is to store or transmit the vehicle location or data to the operation center.

7
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» Specifications

IF_TMXD2305001898DV

Processor NXP i.MX 8M Dual/Quad Cortex-A53, 1.3GHz
SYSTEM
Max. Speed 1.3GHz
Technolo On board Memory 2GB/4GB (Default 2GB)
9y Single Channel LPDDR4 up to 3200 MHz
MEMORY Max. Capacity 4GB
Socket Memory Down
Display Type 7" PCAP TFT
DISPLAY & TOUCH .
SCREEN Max. Resolution 1024 x 600
Brightness 425 cd/m?
Support eMMC 5.1 16GB on board (default)
Internal .
Support up to 64GB (optional)
STORAGE
External Micro SD card slot
1 x M.2 2242/3042 B Key (USB 3.1 Gen1), Nano SIM Slot support
EXPANSION Interface 1 x M.2 2230 E Key (PClex1/USB2.0)
ETHERNET Controller AR8035
AUDIO Audio Codec SGTL5000
LED Indicators 1 x Status LED
Sensor Sensor 6 axis IMU (3 Accelerometer + 3 Gyroscope)
Ethernet (Gbe) 1 x Giga LAN
1 x RS-232/422/485
Serial 1 x RS-232
1 x CAN Bus
1/0 2 USB3.1 Gen1
usB 1x OTG, micro USB
Audio with Amplifier to support 2W speaker (optional)
1 x Line-out & 1 x MIC-in (internal header)
Buttons 1 x Reset switch
POWER Type 9~36V DC Power input, with ACC/IGN control
Linux Yocto 2.5 (optional)
0OS SUPPORT ; .
Android Android 9.0 (default)

Chapter 1
PINTRODUCTION
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Construction

Aluminum + SGCC

IP Rating IP65 Front Panel Protection
MECHANISM Mounting Panel Mount /VESA Mount

Dimensions (W x Hx D) 235 x 150 x 54mm

Weight 2.9kg

Operating Temperature  -20 to 70°C
ENVIRONMENT Storage Temperature -30 to 80°C

Relative Humidity

10 to 90% RH (non-condensing)

Shock

OP: Half-sine, 3G @ 11ms

Non-OP: Half-sine, 56 @ 11ms

Standards and Vibration
Certifications

OP: Random, 1Grms @ 5~500Hz, 30min

Non-OP: Sweep sine, 3Grms @ 10~500Hz, 30min

Certifications

CE, FCC, E-Mark R10, RoHS, UKCA

Chapter 1
PINTRODUCTION
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Chapter 2
IF_TMXD2305001898DV HARDWAREINSTALTATION

Chapter 2 - Hardware Installations

» Removing the Chassis Cover

Please observe the following guidelines and follow the instructions to open the system.
1. Make sure the system and all other peripheral devices connected to it have been powered off.

2. Disconnect all power cords and cables.

Step 1:
The 8 screws of the system are used to secure the cover to the chassis. Remove the screws and put them in a safe place for later use.

User's Manual | VP070-M8M 10
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IF_TMXD2305001898DV 0
- HARDWAREINSTALLATION
Step 2: Step 3:
Slide the cover to open the system. The boards can be easily accessed after the chassis cover is removed.

System Board

Power Board

User's Manual | VP070-M8M 11
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» Installing an M.2 Card

M.2 Sockets

User's Manual | VP070-M8M

Chapter 2

IF_TMXD2305001898DV HARDWAREINSTALLATION

Please follow the steps below to install the card into the socket.
Step 1:

Insert the card into the socket at an angle while making sure the notch and key are perfectly
aligned.

¥ M.2 Module Y M.2 Socket

o Stand-off =
Notch = & - oo Key =

Step 2:
Press the end of the card far from the socket down until against the stand-off.

Step 3:
Screw tight the card onto the stand-off with a screw driver and a stand-off screw until the gap
between the card and the stand-off closes up. The card should be lying parallel to the board

when it's correctly mounted.

[U.A
12
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» Installing an Antenna

Before installing the antenna, please make sure that the following safety cautions are
wellattended.

1. Make sure the PC and all other peripheral devices connected to it has been
powered down.
2. Disconnect all power cords and cables.

Step 1:
There are antenna holes reserved on the side of the system and covered by rubber
plugs. Please remove the plug prior to installing an antenna.

Step 2:

Connect the internal cable to the board's antenna connector, screw the antenna con-
nector through the antenna hole with washers and nuts, and screw on the antenna as
illustrated below.

Antenna

<+ " ------
{1
Module Connector ~ Cable  Antenna Connector “\L, Washer Nut

P e————pm 1

1 i h

Chassis Wall

¥o

D
O T
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» Mounting Options

Wall Mount

Step 1:
Select a place on the wall where you will mount the Panel PC.

Step 2:
Use the provided mounting screws to attach wall mount bracket 1 onto the wall.

Step 3:
Attach the other bracket (wall mount bracket 2) to the rear of the Panel PC.

Step 4:

Slide the Panel PC to wall mount bracket 1 and attach the two brackets together with
the hooks. Then tighten the screw to secure the assembly in place.

Chapter 2

HARDWAREINSTALLATION
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Panel Mount

Step 1: Step 5:

Select a place on the panel (or wall) where you will mount the Panel PC. The first and second clamps must be positioned and secured diagonally prior to mounting the
rest of the clamps. Tighten the clamp’s screw using an electric screwdriver by pressing the

Step 2: white plastic cap onto the back of the panel. The illustration below shows that all clamps are

Cut out a shape on the panel that corresponds to the Panel PC’s rear dimensions (217.6mm x properly mounted.

127.6mm) and ensure that the Panel PC can be fitted into the panel properly.

The flat panel thickness is less than T0mm. Be sure to route or trim down the thick wall to 10
mm or slightly less for the clamps to recess and be compatible with your wall or enclosure.

211.60 @ sﬁ

121.65

Step 3:
Insert the Panel PC from the outside surface of the panel into the mounting hole until it is
properly fitted against the panel.

Step 4:

Position the mounting clamps along the rear edges of the Panel PC and insert them into the
slits around the Panel PC.

User's Manual | VP070-M8M 15
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Chapter 3 - System Settings

» System Layout

Power Board

Power Board

User's Manual | VP070-M8M
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Chapter 3
SYSTEM'SETTINGS

ST-Link / SWD

MCU Debug

Remote Switch

Remote Switch High/Low Active
12V DC Out

9V~36V In

Host Bus Communication

Host Bus Communication

SW1

LED1(Red): Debug LED for the MCU

&@ &@
(% (% )

®60000060O06O06060

LED2 (Green): R/W LED

Important:

Electrostatic discharge (ESD) can damage your board, processor, disk
drives, add-in boards, and other components. Perform installation pro-
cedures at an ESD workstation only. If such a station is not available,
you can provide some ESD protection by wearing an antistatic wrist
strap and attaching it to a metal part of the system chassis. If a wrist
strap is unavailable, establish and maintain contact with the system
chassis throughout any procedures requiring ESD protection.

16
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System Board

System Board

User's Manual | VP070-M8M

IF_TMXD2305001898DV

e

Q)

®

0 U
@ = i

Y®Z
i Oe
o o ® ~_ 0 .8
8 )

Chapter 3
SYSTEM'SETTINGS

© UsB2.4
@ HDMI
© Battery
@ Power Link
© SIM Slot
O LAN

@ USB3.0
® DC-IN
© Audio
@ DO

@ Speaker

® UsB2_3

® VPO

{® CcOM1 Debug
@ Boot CFG

® LvDS

® 12c

® LED Backlight

17
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System Board - uSD Card Slot

System Board
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@® uSD Card Slot
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» Jumper Settings- Power Board

Host Bus Communication (JP3, JP4)

[o]
Q 1 1 P 1

- E
E

B 1-2 On: Reserved

W 2-3 On: TX/RX UART (default)

IF_TMXD2305001898DV

Chapter 3
S\PS’TEM%ESI"T%WGS

Remote Switch High/Low Active (JP2)

( [°]
¥-5) aoomo om0 og -~
27 3 1 ==
-
-
-y
iiiiid o=
-
-
| o=
E Te00
1000
[] o o
S B &
. <] [<] [<] J

B 1-2 On: High Active (default)

B 2-3 0n: Low Active

User's Manual | VP070-M8M
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SW1

24V / 12V Select

1 Output Voltage
ON
- EEEEEEER

o@o oﬁ: On 12V (default) 2 345678

E off 24V

POWER ON Delay Switch

2 Delay On/Off

0 [°) o ON
\ OX;ZO OZ;ZO 03;20 ) On On, delay duration defined by 4 and 5 IEEEEEEN
12345678
Off  Off, delay = 3 seconds by default A

POWER OFF Delay Switch

3 Delay On/Off

ON
EEEEEREREDR

On On, delay duration defined by 6, 7, and 8
12345678

Ooff  Off, delay = 0 second by default

Important:
Power-off the system and then unplug the power cord prior to setting the switch-
es. Failure to do so will cause severe damage to the system and components.

User's Manual | VP070-M8M 20
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POWER ON Delay Time Select

5 4 Delay Duration

On On 10 seconds (default)

ON
IR REREREDR

On Off 30 seconds
12345678

AA

Ooff On 1 miniute

off  Off 5 minutes

POWER OFF Delay Time Select

8 7 6 Delay Duration

On On On 30 seconds (default)

On On off 1 minute

On Off On 3 minutes ON

On Off off 5 minutes 180690 7E

Off On On 10 minutes

off On off 15 minutes

Off Off On 30 minutes

off  Off off 1 hour

User's Manual | VP070-M8M 21
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IF_TMXD2305001898DV

» Jumper Settings- System Board

LED Backlight (JP5)
Boot Config (JP1)

M.2 B key

i
1 2
O . S
Yoty
Ea [ e w@
-
-~
NNN

~ ~
For VEN & VPWM For VLED Backlight
6 LL)5 6 LIL) 5 1 1 2
[ ] L]
200D 2 L
b 1 ! 5CA6 5
m 1-2 Off: Internal Boot (default) m 5-6 Off: EMMC@eSDHC3 (default) H 1-2 On: 3.3V (Default) B 5-6 On: Backlight Power 12V (default)
B 1-2 On: Serial Downloader B 5-6 On: uSD@eSDHC2 ® 1-30n: 5V

B 4-6 On: Backlight Power 5V
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» Pin Assignment- Power Board

9V~36V In (J1)
12V DC-Out (CN3)

( S °) S
& D G
%) 00000 Q0D 00 00D = 9
r \ 1 111
o D G
@mmmm 9 = iiiiiiii |
1 1 1 1

I - =
I -

-~
-~
- - = =

--~~-

[] [} []
& D &
(] [] (]

1 V_In
7o | st .
1 GND
- 3 Ignition
2 GND o
4 Ignition
3 Power Button
[ 5 GND
4 Host TX
o 6 GND
5 Host RX
6 12VSB . . .
The 9V~36V In box headers are for ignition and power input to the power board, which then
converts to 12VDC for output to the system board.

7 12VSB

Jumper Settings
8 12vSB Power on/off, delay time, and other power related aspects can be configured via SW1 as previ-
ously instructed in this chapter.
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MCU Connector (J2) MCU Debug (JP1)

1000 1000
1000 1000
[+) [+] [+) [o] [+) Q
62 D @ 62 D @
1 3V 1 UART_TX
2 GND 2 UART_RX
3 SYS_SWDIO 3 GND
4 SYS_SWCLK
5 STMCU_RST#
User's Manual | VP070-M8M 24
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Remote Switch (J3)

52 oo ot D @&
Of O, o Of O,
. 100000 O oo
E 100
1000
[o] o [o]
& D &
\ [e] ] [e]

1 Power Button

2 GND
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» Pin Assignment- System Board

COM1 Debug (J10)
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i
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UART1_RX
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GND
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USB2_3 (UBJ1)

.

~ &
1 2
39 15 6

i
& =3 o E (3}
N — - ) 2 J,
-~
~ e B
-~

2 USBDN
3 USBDP

4 GND
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Speaker (AUJT) Audio (AUJ2)

- M.2 B key
———— ( B — -
- - IN—"
’/
’f
e 1gR?
Y & e () 8 B
U 22 15§5 39 |5§6
8
———'FS’E fe=mm em & & 4 @) © e (| e 8 L 1 @)
-

Pin Assignment Pin Assignment mm
1 NC SPK_R-

2
3 NC 4 SPK_R+ 1 LOUT_L
5 NC 6 SPK_L+ 2 LOUT_R
7 NC 8 SPK_L- 3 AGND
9 NC —
4 MIC_IN
User's Manual | VP070-M8M 27
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DIO (10J1) 12C (J8)

M.2 E key

()& ©)

-
¢”
-
Y B =
\_/ . )
g}
= EEmes 8 :
Pin Assignment Pin Assignment
1 DIOO 2 DIO1 Pin Assignment Pin Assignment
3 DIO2 4 DIO3 1 +3.3V_TP 2 GND
5 DIO4 6 DIO5 3 TP_SCL 4 TP_ALT#
7 DIO6 8 DIO7 5 TP_SDA 6 TP_RST#
9 +5V 10 PWM
11 GND 12 GND
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VP 10 (VPJ1)

12
. -1

Q . .
> e e B L ) )
”\
”

1 2

-
Pin Function Pin Function
1 +5V 2 CAN_GND
3 SOUTN3 4 CAN_H
5 LVDS_A2+ 6 CAN_L
7 SINN3 8 UR1_TX_232
9 SINN4 10 URT_RX_232
11 SOUTN4 12 RTSN2
13 DTRN4 14 CTSN2
15 RTSN4 16 SOUTN2
17 CTSN4 18 SINN2
19 GND 20 GND
User's Manual | VP070-M8M 29
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LVDS ("” 1 ) Pin Function Pin Function
1 GND 2 GND
3 LVDS_A2- 4 LVDS_B3+
5 LVDS_A2+ 6 LVDS_B3-
7 GND 8 GND
9 LVDS_A3- 10 LVDS_B2+
11 LVDS_A3+ 12 LVDS_B2-
13 GND 14 GND
15 LVDS_AO0- 16 LVDS_B1+
17 LVDS_AO+ 18 LVDS_B1-
19 GND 20 GND
21 LVDS_A1- 22 LVDS_BO+
23 LVDS_A1+ 24 LvDS_BO-
25 GND 26 GND
27 LVDS_A_CLK- 28 LvDS_B_CLK-
29 LVDS_A_CLK+ 30 LvDS_B_CLK+
31 GND 32 GND
33 GND 34 GND
35 +VDD_3.3V 36 +VDD_5V
37 +VDD_3.3V 38 +VDD_5V
39 +VDD_3.3V 40 +VDD_5V
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VP07 0 M 8 M V NXP i.MX 8M Dual/Quad Cortex
- ARM-Based In-vehicle Touch Panel PC

KEY FEATURES

ARM-Based System

Support Android 9.0 and Linux

IP Rating
IP65 Front Panel Protection

Rich 1/0 Connectivity
1 GbE, 2 COM, 1 CAN Bus, 2 USB 3.1 Gen1

M 1 Application Focus
In-vehicle Driver HMI
A2 Smart Power Ignition Control
0 Power delay and protection time setting

FC C€ r%s &K

PANEL

8831 gm Power input Rese CoM

LAN CAN Bus

Bottom View Back View

DFI | Dsre Sl oV tion
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DIMENSIONS
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SPECIFICATION
SYSTEM Processor NXP i.MX 8M Dual/Quad Cortex-A53
Max. Speed 1.3GHz
MEMORY Technology On board Memory 2GB/4GB (Default 2GB)
Single Channel LPDDR4 up to 3200 MHz
DISPLAY & Display Type 7" PCAP TFT
TOUCH SCREEN Max. Resolution 1024 x 600
Brightness 425 cd/m?
STORAGE Internal Support eMMC 5.1 16GB on board (default)
Support up to 64GB (optional)
EXPANSION Interface 1x M.22242/3042 B Key (USB3.1 Gen1), Nano SIM Slot support
1 x M.2 2230 E Key (PCle x1/USB2.0)
AUDIO Audio Codec SGTL5000
ETHERNET Controller AR8035
SENSOR Sensor 6 axis IMU (3 Accelerometer + 3 Gyroscope)
LED Indicators Power
1/0 Ethernet 1 x GbE
Serial 1 x RS-232/422/485
1 x RS-232
1 x CAN Bus
USB 2 x USB 3.1 Gen1
1 x OTG, micro USB
Audio with Amplifier to support 2W speaker (optional)
1 x Line out, 1 x MIC in (internal header)
Buttons 1 x Reset switch
POWER Type 9~36V DC Power input, with ACC/IGN control
0S SUPPORT Linux Yocto 2.5 (optional)
Android Android 9.0 (default)
MECHANISM Construction Aluminum + SGCC
IP Rating IP65 Front Panel Protection
Mounting Panel Mount /VESA Mount
Dimensions (W x H x D) | 235 x 150 x 54mm
Weight 2.9kg
ENVIRONMENT Operating Temp. -20to0 70°C
Storage Temp. -30 to 80°C
Relative Humidity 10 to 90% RH (non-condensing)
STANDARDS AND Shock OP: Half-sine, 3G @ 11ms
CERTIFICATIONS Non-OP: Half-sine, 56 @ 11ms

Vibration

OP: Random, 1Grms @ 5~500Hz, 30min
Non-OP: Sweep sine, 3Grms @ 10~500Hz, 30min

Certifications

CE, FCC, E-Mark R10, RoHS, UKCA

PACKING LIST

- 1 VP070-M8M System Unit

- 1 Switch Cable

+ 12 Rubber Holders

- 1 ADDM UL Battery Addendum

DFI reserves the right to change the specifications at any time prior to the product's release. Changes thereafter will be based on the product's revision. Please contact your
sales representative for the exact revision offered in your area. All product names mentioned are trademarks of EzqP!Tmi
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SCALE  0.800
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@ :
‘ Er= A |
| |
-
o ) 7 PR PN
| A
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@ CANbus

|
H
m

715
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©

N

6.00

aNo NSI 20A | | =

=2
0 o0 T
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NOTES

I MATERIAL & FINISH SEE TABLE.

2 PARTS MUST BE APPROVE BY DFI DESIGN ENGR DEPT BLFORE MASS PRODUCTION

3 MATER SURFACES T0 BE FREE OF OIL AND RESIDUE

4.0 NOT ALLON SCRATCH ON THE SURFACE.

5.TOLERANCE SPECIFIED AS FOLLOW UNLESS OTHERWISE SPECIFIED.

6.COMPLETED ITEM SHALL BE RalS COMPLIANT.
MOLD REQU IREMENTS:

| DRAFT ANGLE 0.5° UNLESS OTHERWISE SPECIFIED.

2.FILLET RADII 0.3nm UNLESS OTHERWISE SPECIFIED.

3.INDICATED SURFACE TEXTURE: SEE DRAWING MARK.

4.ALL EXTERNAL SURFACES FREE OF SINK WARKS, INJECTION MARKS,FLOW MARKS,WELDING LINES,AND NICKS.
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6.THE LOCATION OF GATE MUST BE APPROVE BY DFI DESIGN ENGR. DEPT.BEFORE THE TOOLING START
METAL REGUIREMENTS

I ALL EDGES AND SHARP CORNERS TO BE CONDITIONED FOR SAFE HANDLING

2.INSIDE BEND RADIT TO 0. 5vm UNLESS OTHERWISE SPECIFIED
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Project Name: M8MT51(board) for System
Project Code : A213420
PCB Revision: R2

Base BOM Part Number: 774-M8MT511-080G
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Block Diagram

Power Delivery System
Power/Reset Sequence
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SMBUS Topology/Address
PCle/HSIO/USB 1/0 CFG.
i.MX8M CPU_PWR
i.MX8M CPU_LPDDR4
10 i.MX8M CPU_lO1/Boot-CFG
11  i.MX8M CPU_l02/MISC
12 i.MX8M CPU_PHY

13 eMMC5.0/uSD3.0

14 USB3.0 & USB2.0

15 USB3.0 Hub(USB5807C)
16 HDMI2.0a TX

17 12S Codec(SGTL5000)

18 RGMII GbE(AR8035)

19 M.2 2230(E) & 3042(B)
20 DSl to LVDS(SN65DSI85)
21 B.L./F.P./DIOs/12C

22 RS232/422/485

23  UART-Link / CAN2.0

24 PMIC(MC34PF4210)

25 Amplifier(3W+3W)

26 DC_IN & PWR-STBY

27 PWR-Main

28 Test Pad for Power Sequence
29 Revision History

30 Design Info.
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DIP 1 PCB
o —

HeatSink
774-M8MT511-080G/180G for with Power Board - X103-EC70:
VP0O70P-M8M W36 & VC900-M8M 9V~36V DC Power Input with ACC/IGN control

Product Line LED Size Platfarm Power Range -
vp 070 P M3EM W36
KS: Fanless Panel PC 070: 7" |R: Resistive Touch AL: Apalla Lake AT AC
[TPC: Srnart fan Panel PC |084: 84" [P: Projected Capacitive | [BT: Bay Trail D12: DC 12V
BPC: Bar Type Panel PC | 101: 10.17|G: Glass 50 Sky Lake D24: DC 24V
[VP: Vehicle Panel PC 121;12.1" MBM: NAP i MXBM | W24: x ta 24V DT
KSK: Entreme Panel PC 150: 15" W36: x to 36V DC
Type Series | Total PCIE Solts = Platform
VC 9 0 0 - MaBM
VC: Vehicle systermn 9 O:MNo expansion [0:No expansion [PARRA: NXP i PAXERA
180G(Dual) 143-701301-400G MIMX8MDG6CVAHZAB -40~105 /&{1.3GHz)
. - i
080G(Quad) 143-701300-400G MIMX8MQ6CVAHZAB -40~105 /&{1.3GHz)
THICKMESS 1 fmm +-10% e Refar | =ingle end zingle end different pair different pair different pair
Stack up i Leyer | 42chms=210% | S0chmsz10% Biohms:10% S0chmsx10% 10%
solderMask
1 TOP 12 | &mil (42.00) | 3.2 mil (5050 | 45/55 mil (85.00) | 4/ 6 mil (3052) | 2.5/ 85 mil (10059)
| Preprez | 3 | 4 | Mouting Hole (236/126-mils)

coorys | 4o | 4|

I N
epres | 5 | ¢ |

5 N1 7 | 465mil [4272] | 3mil(51.35) | 4.5/ 5mil [B215] | 35/7 mil (31.00)

3 /5.5 mil (93.84)

ooy | s | + |

B N2

19 |45mil (4272 | Smil(51.33) | &.5/5mil (8215 | 3.5/7mil(91.01)

3/ 9.5mil (9984)

oooeryi | 4w | ¢ |

w0 g 111 | 45mil [4272] 45 [5mil 8215 | 35/7 mil (21.01)

3 mil (51.33)

3 /0.5 mil (99.84)

e | 3 | ¢ |

12 | Bottom 11 | 6mil(3230) | 4.2 mil [50.59) | #5755 mil (85.00) | £/ 6 mil (3052)

5.5/ 8.5 mil (10059)

PCB: 314-M8MT511-029G
Stack up: CIRCUITECH(i£3r)

MH2
NC/MT_236-2

1 8
[2 72 74
- :l/MTQPZZS—Z

NC/MT_236-2

51

MToP236-2

MH1
NC/MT_236-2

X MTop23s-2

MH3
NC/MT_236-2

7 MToP23s-2

Fiducial Mark Fiducial Mark( 2Z#)
FM1 FM2
NC/FM_7MM  NC/FM_7MM  NC/FM_7MM NC/FM_3MM
7MMFD 7MMFD 7MMFD 3MMFD-D
FM4 FM5 FM6
NC/FM_7MM  NC/FM_7MM  NC/FM_7MM NC/FM_3MM
7MMFD 7MMFD 7MMFD 3MMFD-D

DF1

Tie:  Title Page

Size : |Document Number :




com4

ComM2

COM3

PMIC
Temp |F_TMXD2305001898DV Page 40 of 151 15.06.2023
LM75BTP 12vDC
32-bit LPDDR4 DDR4
teoora-3200 | 415 14GR 2c1 = ;
400kbps 5353904
. 4*[anes LVDS*2 1520"1080@60Hz
4096*2160E60Hz E‘g ey | HDMI MIPL-DSI DSl to LVDS Dual Channel | LcD-3.3v/5V (14)
Ly 1202 8BLConn | BLSWI2V(154)
SNEGDSIAS = 12C3 - ext. Touch IC
12C3 A
MMCS.0 eMMC 5
sooz Deice | EMMC ST i.MX8M
PClex1
usD <D PClel hexﬁ»
5?:&0 £ 4 ‘.g_mmq_g,b usDHC2 ARM CORTEX 4x A53 {+M4} M.2 2230 E Key
_ 4-hit for Wifi / BT
17 x 17 mm, 0.65mm FCBGA
P USB2.0 *1
RI4S : PHY | GbE
P . | RGMII
10/100/ : ARBO3S wafer
1000Mbps ot USB2.0 *1| > x4
USB3.0 R5-232
i TX/RXS Ui USB 3.0 | yspo.0+1|usBrouart| mo/mx TSV £ wafer o
RS-232/ | wafer TSV RTS/CT! USB2.0 HUB + | raaon useo | ADM213 | g
422/485 «—> Py UART4 —e tty
USB5807C
4 Tj-’f;X/ X2, USB2.0 *1 | USB to UART| 7x/Ax
523 | wafer RTS/CTS |\ iaRTo —>| oon |
2x0 | TSV Temperature Tj n ——
ADM213
5233 “;:{Er 2 TH/RX UARTZ Conaumer: 0 to +05=C D ) .USBS (] ok TUy.:nfjg
Industrial -40 to 1055C Lo}
USBE2.0 *1
g M.2 3042 B Key :
Sl for WWAN Link MCU{UART) PowerBTN:#
wafer — TSV — CAN FD 5PI ECSPIL
2x10 ATABSE1 MCP2518 USB3.0 & SIM |
UsB1 s + \,w :f’/ o
" a3 [mafer | IGNITION
Line Out — SAI2 UARTL &PWM*1  GPI X103-EC70 —
SMic In 1x4 @, Micro
el v IWX I W= (Download) v Power Board 9~36VDC
REAREr 1252 4 5
wafer AMP Codec PWRBTN# wafer |€—> |3
— = wafer Power On/Off
2x5/VT MAXS7368 56TLS000 | o 12C2 E DANT | e——| = o
: 12€2 1 14, 1.25mm
E H AS53 Debug
A+G DFI-P{N Commercial Silicon Rev: 1.1 (B)
¢ | ismepsox 143-701500-401G | MIMX8MQEDVAIZAB | Quad core & VPU+HDR+GPU & 0~95E(1.5GHz) DFI'k
:R2 . : 143-701501-400G | MIMX&VIDEDVAIZAB | Duzl core & VPU+HDR+GPU & 095 (1.5GHz)
< R2 updated: .
143-701502-400G dlite & GPU & 0r95[EF(1.5GH:z) itle - .
MIMXEMQSDVAIZAB | Qua Al | Title : Block D|ag|’am
DFI-P/N Industrial Silicon Rev: 1.1 (B) Size :|Document Number : Rev :
143-701300-400G | MIMX8MQGBCVAHZAB | Quad core & VPU+HDR+GPU & -40~105F(1 3GHz) Custom! M8MT51 2
143-701301-400G | MIMXS8MDECVYAHZAB | Dual core & VPU+HDR+GPU & -40~105FE(1 3GHz) Date :Monday, August 15, 2022 [Page:2 /32
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88.3 (W) =85
12vsB
sov 1258 lrpeseeats L——-E-L\{]--?- DCDC_5VSB 178 ()
322 (8 | | .52 (A)
12 (v) PD{W) 5.805 DCDC_5Y
.36 4) 48 (4)
n= 85
|
: 33 (v) DCDC_3v3 281 (A
> TPS56C215 LLh = et
264 (A 215 (A)
PDIW} 4744 VDD_3V3
L@
ococ svse . M85
5 (v 08 (v] VDD SOC OVe
- ":W:LL.?! TLVG2095 )
076 (&) | 365 (A)
PO(W} 0.572
DCDC_5VSB l._ﬂi_s?_.
5 (v 0.0 (V] VDD_ARM_ VS
WM ! rive209s =
085 (A | 4 (A)
PD{W) 0.635
1/0s
i (V) (Al USBMicro (V) (A) CANBus
—) 5 U85 1x ports —a 5 T 1 pors
V) (A) USBZO/20 ™) (A wsSDcord
= 5 | i«;@ " 30 —] 3.3 m *I/0: 1.8V
B = r
—l 5 W8S 1 20
W) Al L2C ffouch)
Vi (Al DIO*Bbits
—s 5 B 1x Poris
V) (A HOMI
15 1x Ports

pcoc_svslF_TMX&2805001898DV wi v (A IMXBIdEENAOf 151 15.06.2023
33 W]_*| SWI1A/E VDO_GPU_OY3 S VDD S0C OV5 3 09 3.6 @VDD_SOC/NDDA_OPD
28 (A) VDD _ARM OV9 =5 | 09O 4  @VDD_ARM
VOD_WPULOVS
- VDD GPU_DVa 09 2
V3A/B VDD DRAM OV VDD vPU gva 05 | 09 1 P
= YDD_DRAM_OV3 1 zs i
PMIC NVCC_DRAM_1Vi
PF4210 VDD _1V8 . NVCC_DRAM_1V1 11 1 BN
Thzc 1A VDD_1VE 18 01 SC
VGEN4 VDDA_1VE
VGEN3 VDD _PHY_1yB VDDA_1V8 i8 03 ©@VDDA_1PE/DRAM
VGEN2  \VDD_PHY_OY9 VDD_PHY_1VE 5| 18 005 @1.8YPHY
VGENS \."ﬂD_PH':'_3¥3 VDD_PHY OVS [ 2 09 025 @0.IVPHY
<40~ 105 WDD_PHY_3V3 | 33 01 @3.3VPHY
'I';I;I‘E":-mi._ag? ﬂ (A) 6 3.3 0.2 @NVCC 3V3
{VDD_3V3)
DCDC_3V3
33 c57168 0.9 (V) VDD_SNVS_Ov3 wil v {A) LPDDR4[1024M32)
0.01 (A) 0.005 (A) NVCC_DRAM_1V1 11 946 VCDE+vDDa
PD{W} 0.012 VDD 1vE | 18 001
wi g (v (A]  eMMCES 3 (84G)
wi l v o mz VDD_1v8 18 04 |vooa
33 15 KeyE(2230) “Pcle+USB (&) =] 33 045 weeo *with HSE00
33 1  KeyB(3042) *UsSB20/3.0 -
v) {A)  LVDS SNE5DSISS
(V) (M) Panel+Backlight VDD_1v8 18 02 vCC  1920%1080
12 1 12v Jumpger Opt. wil v {A)  LANARB035-AL18
S 1557 33 017 VDD33/AVDDI3
{3.3v+5V)
wi v |A)  Codec SGTI5000
) 33 (002 VODIONDDA
(W) V) (&) AMP MAXS7358 VDD _PHY 1V8 L1 1.8 001 VoOD
0.5 (A) 172 @5 2w 2w i o i
w) [ v (& HuBss07C
............................................................... b G B e
017 (A) .| 12 o0& voou
DF1
Title : Power Delivery System
Size : |Document Number : Rev :
B M8MT51 2
Date : Monday, August 15, 2022 | Page:3 / 32
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12VsE f\‘ LIGELL Page 42 of 151 15.06.2023
DCDC_3v3 [ v
[NVICC_SNYS_3v3) /
VENVS*
WDD_SNVS_0VD B
7 PWRON
FMIC_ON_REQ from CPL{IPU} o Ext DC/DC{EN) —
VDD_S0C_0VD Ay,
PMIC_ON from Ext DC/DC{PG) to PMIC{PWRON) sw2 v I
VDD_ARM_OvS i/ L VGENZ /::4 e
e e
SW1/2/3f4 [ e swaae /
PMIC i
VGEN2/3/4/5 \‘ W4 / :
noo ¢
VREFDODR : /
VDD_3V3 ! \luad switch {DCDC_3V3 > VDD_3v3) O
WEENG i/i
DODC_SV / o
VGENS %
T |
WGENG :/ s, b, “
RESETBMCU : /
*USNVE starts from 1.0V If LICELL |s valid batore VIN
CH Net Note caa-026474
CH1 PMIC_ON PMIC PWRON(#56) Figure 5. Default startup sequence A0
1 %
CHZ VDDA_1V8 from PMIC(LDO ‘"TGEN“'] Table 9. Default startup sequence timing
CH3 VDD_3V3 Gate/Load Switch Parameter Description Min Typ Max Unit 5
CHa POR_B Global R3TH o | Tum-on delay of VSNVS == | s [ = T ms
try Rise time of VSNVS — 3.0 — ms
ina .User determined delay | — | 1.0 — ms
tpe |Rise time of PWRON | — | el [ — [ ms
tpna Tum-on delay of first regulator ms
SEQ_CLK_SPEED[1:0] =00 _ = 20 =
SEQ_CLK _SPEED[1:0] =01 ¥ =5 25 =
SEQ_CLK_SPEED[1:0] = 10 == a0 -
SEQ_CLK_SPEED[1:0] = 11 7.0
tha .Rlsc time of requlators BT — [ 02 [ — [ ms
|tos Delay between regulators ms
| SEQ_CLK_SPEED[1:0] =00 — 0.5 =
SEQ_CLK_SPEED[1:0] - 1.0 _
SEQ_CLK_SPEED[1:0] 2.0
| SEQ_CLK_SPEED[1:0] = 4.0 A
[t | Rise time of RESETEMCU | — | o2 — ms
!tns Turrn-on delay of RESETBMCU — 2.0 — ms Title -
1] Assume LICELL valtage is valid befors VIN is applisd. If LICELL is rot valid before VIN is soplied, then VENVS tum on delay may sxi=ed to & masimum Powe r/Reset Seq uence
i 22 ma
(2] Deponds on the sxtarnal signal driving PWRON Size : [Document Number : Rev :
3]  Defauk conf :
:-al Riza time 15 ?I;T;‘;u:w of slaw rate of reguiatars and nominal voltage sslected B M8 MT5 1 2
Date : Monday, August 15, 2022 | Page:4 / 32
5 I [ 3 | 2 | 1
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0sC
32.768K

XTAL
25M

XTAL
27M

0sC
27M

i.MX8M

RTC PCIEL/2_REF_
PAD CLK
XTAL 25M
CLK1/2
XTAL 27M
HDMI_REFCLK

MNC

IF_TMXD2305001898DV

CLK GEN I XTAL 5
100M 25M
M.2 |
REFCLE
C
"
rite: Clock Topology '
Size :|Document Number : Rev :
A M8MT51 2

Page 43 of
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12C1

12C2

12C3

IF_TMXD2305001898DV

PMIC
0=08

Ox30™~37

RTC

LVDS
0x2C/2D

Codec
Ox0A

CLE Gen
=68

Touch

Ox?7

RISC(ARM) K& R/W bit.

e.g. EEPROM = Ox5X.
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DFI1

Tie : SMBUS Topology/Address
Size :|Document Number : Rev -
A M8MT51 2

Date : Monday, August 15, 2022
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apiol. 10707

ix FNET FHY_FEF_CLE _R2OT anamix REF_CLK_37K

[ario_1om [arIol oo NVCC_GRO1 gpiot J0{1) |pwm1.0uUT [ anamio: REF_CLK_244
armon_oez arol oz NVCL_GPO1 a1 00 hudan1 wnoG n wilog 1. WDOG_ANY
GrIoL 106 GPIO1 100 NVCL_GPIO1 gpiol.I0[3] st EXT_EVENTI]

gpiol.10[4]

opiel.T0[5]

0piolI0[6]

gpiel.I0[7]

WVCC_GPIO1

opiol. TO[&]

MVEL_GRO1

opiel.J0[9]

opiel.I0[10]

gpiol I0[1

gpiol 10[12]

opiel.J0[13]

P01 1014 P01 1014

MVCL_GPIO1

opiol.I0[14]

GFIOL_10LS GFIOL_10LS

NVCC_GPIO1

opinl T0[15]

NAND_ALE
WAND_CF0_B
WAND_CE3_B
WAND_CE2 B
WAND_CE1_B.
NAND_CLE
MAND_[1AT AN
WAND_DATADT
WAND_DATAOZ
WAND_DATA03
NAND_DATADE
WAND_DATAUS
WAND_DATA0S
WAND_DATAOT
WAND_DGS
WAND_RE_B
WAND_READY_B
WAND_WE_B
WAND_WP_li

SPOIF_TX
SPOIF_RX

=il EXCT_EVENTIL]

usdhcZ RESET_B

st FXT_EVENTI]

sail TH_ATAL]
SaI1. T _DATAI
‘281 TX_DATALT)
wail TX_DATAL]
=ail TH_DATAL]
Ball.TX_DATAIS]
8l TX_BCLE

|pwm3.0UT

[pwrm2_0uT

UARTA_RADICE)
UART4_TXD|DT)

ecspil.SCLK
ecspil.MOST
ecspil.MISO
ecepil S50
EC5PIZ_SCLE(CS) ua kg R}
ECSPI2_MOSIES) uarkd. T
ECSPI2_MISO{B5) uartd.CTS_B
ECSPI2_SSO{AK] uartA RTS_B
12CA_SCL [C1_SCL Hves en i2c1.5C0 sl BT
1I2C1_S0A 1I2C1_S0A NVCC_EC i2c1.50A0 [=amt] BT
12c2_scL 12c2_scL NVCC_BC i2c2.5CL 2t 1555 EFENTL M
12C2_s0A 12C2_SDA NVECC_BC i2c2.50A cawtl. 1555_FVENT1_OUT|
[Rea_scL [Re3scr NVCE BT 203,500 peemd OUT WL
I2C3_S0A 12C3_50A NVEC_BC i2¢3.5DA pwWm3.0UT oo3.CLK
12C4_SCL [12ca_scL NVCC_DC pmZ.OUT peiel. CLKREQ_B | |
pcie2 . CLKREQ B | |

|uart2.CTS_B pek] CLKREQ_B

uart2.RTS B 0cE2 CLKREQ_B

REF_CLX 33K LVDS VDD_EN o |L¥DS_VDD Powet Enatls
D51_BL PWM LVDS_PWIML AL o 5 PV for LVDS e
wiogL WDDG_B rWDOG  nwoos o =tallaw EuK i
usdhcI VEELECT S03_VSELEET _SDI_VSELECT o o
pic2.10]5] C51_P2_PWON GPIOL_uSD_ON o P
' gpiat i0]E] C31_nRsT WIVAN_nRsT o [
2ol 07 PRAIC_INT PMIC_niniT “fatiaw VK
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i.MXEM.EWEA.,

utm

STBY/RTC

Wi I nvee_snvs_5mA  Nvee JTAG

VDD_SNVS_0V9 O L
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Rig VDD_SNVS 5mA  NVCC_NAND1
R NVCC_NAND2

1
01 01

R9 | VDD_SOC1 NVCC_SAI1_1

VDD_SOC2 NVCGC_SAl1 2

VDD_SOC3 NVCC_SAl2

VDD_SOC4 NVCC_SAI3

0201
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VDD_SOC8
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VDD_SOC9 NVCC_UART
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VDD_SOC12 NVCC_SD1 2
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13| VDD_SOC14 NVCC_ENET
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p M13

VDD_SOC16
VDD_SOC17
VDD_SOC18
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13| VDD_SOC19
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CO:
26P,6.3V_[104P.10V.C
=

GND

VDDA_1P8_LVDS

w23 | VDDA 1P8_TSENSOR

VDDA_1P8_XTAL_27M

$———"" VDDA_1P8_XTAL 25M

PMIC-SW2 375~750mA
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——AB23 | NVCC_DRAM1
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106P.6.3V) 106P.

\[105P.6.3V.Y 105P,
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V.Y 105P.6.3V.Y [105P,

V.Y [105P.6.3V.Y [105P,6.3V,Y

!(_:119 bza Em bzz bza Em bzs bze Em bza bza
603 5201 5201 5201 5201 5201 5201 5201 5201 5201 5201

Eze? 6.3V_[105P.6.3V. VLGSP 6.3V, VLGSP 6.3V, VLGSP 6.3V, VLGSP 6.3V, VLGSP 6.3V, VLGSP 6.3V, VLGSP 6.3V, VLGSP 6.3V.Y[105P 6.3V,Y

GND

NVCC_DRAM18

MIMXBMQEDVAIZAB
BGA_621_POD65_H2D03

Table 27. i.MX BMDQLQ DC IR drop requirements

Norminal
woltage (V)

Max
current [mA)

Supply input IR drop target

Corresponding power path
resistance requirement

4000

=45mn

X 3600

<6mg

2000

=G mi]

100G

=18 m}

; 7500

Alalalalala

=72mi

NVCT_DRAM 1000

=m0

N*C*V*(0.5*F) = ~200mA

VDD_3V3

Ltz Lze LA Lts LM
%201 %20t %201 %201 %201

[104P.10V.C J104P.10V.C [104P.10V.C J104P.10V.C JI04P.10V.C [104P.10V.C [104P.10V.C J104P.10V.C

3 Ln
T

Lts
%201

C0201
l104P,10V,C

2
%20t

PMIC-S!

oo ws SD1(eMMC5.0)

SD2(usD3.0)

G12

onvoo enet 25 RGMIII(GbE(10/100/1000))

o1 Zor 2o
Co201 Co201 Co201
[104P. 10V.C [104P.10V.C [104P,10V.C

PMIC-VGEN5
90mA 5o

G11

Fi2

Fi1

Léeg

ololo|

VDD_PHY_3V3

s

135mA
VDD PHY_0V9

PMIC-VGENZ™
41 42

ozo: ozo:

a0z
104P mvc 104P mvc 25P,6.3V.J

90mA PMIC-VGEN5

VDD_PHY 33
110mA
VDD _PHY_0V9

PMIC-VGENZ™
49 50 51

C0201
%201 %201 Taoz [104P.10V.C P25P,6.3V,J
C0201 C0201
[104P.10V.C J104P.10V.C P25P 6.3V, =
GND
GND

6.6mA PMIC-VGEN3

VDD_PHY_1V8

j T00mA Ly

VDD _PHY_0V9
o PMICVGENZ

ko

%201

Lsa
Taoz

o
%201 ol C0201
C0201 C0201 [104P.10V.C P25P,6.3V,J
[104P.10V.C J104P.10V.C P25P 6.3V,

GND
GND

5mA PMIC-VGEN3

Léyg

VDD_PHY_1V8
L 74 L 75
Tz

50mA(w/o CS1) VDD _PHY_0V9

C0201
[104P.10V.C P25P,6.3V,J

= b b b R
MIPI_VDD_OV9 86 87 88
90 91 220,700mA 0201 0201 0201
04P,10V,C J104P,10V,C [104P,10V,C [225P 6.3V,J

GND
o1 o1
C0201 C0201
[104P,10V.C [104P,10V,.C

GND

Table 10. Chip power in different LP mode

Mada Suppiy Max"
WOD_SNVS (1.0 138
NYCC_SNVE {36 V) 425

Total® 7

VOD_S0C (1.0V) 148.50
VODA_1PE 2.0 V) 1282
VODA_0PZ(1.0V)
VDDA_DRAM [1.81)
VDD _SNVS (1.0V)
NVGE SNV 3.3V}
NVCC_DRAM (117 V)
Tetal®

VDO_ARM (1,0 V)
VOD_50C (1.0 V)
VOD_DRAM 1.0V
VODA_IPE (20 V)
VDDAPE (1.0Y)
VDOA_DIRAM (1.8)
VOD_SNVS (101
NVCC ENVE [33V)

SNVS RTC | ma

miy
mé

Deep Sleep Mode (D3M)

030
050
025
480
451

197 ma

ILE 15210
e

44.10

m

135

132
0.26
434

NVGC_ORAM (1.17 V)
Tetal®

1342

80 mi
104 w
U, Use cage depandant

AN Toeal

! All the power rmbers dafined in the table are based on typical siicon at &
£ Sum ol the Rsted suppy ralls.
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VSSA XTAL 25M
" VSSA XTAL 27M

VSSA_FPLL_ARM
VSSA FPLL
VSSA_SPLL_VIDEO2
\SPLL
VSSA_SPLL_DRAM

V8$141
V88140 [
VSS139 3
VSS138 2
V88137 [
VS$136 [
[A
[A
[A
A

VSS135
VSS134
VSS133
VsS132
VSS131
VSS130

=
SRERE
&

VsST71

MIMX8MQEDVAJZAB GND
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' , uiA
L DDR4 i.MX8M - DDR
DRAM_CAOA  AD17 (LPDDR4/DDR4/DDR3]
ABTE] CAO_A/A12/ A12(BCH) DRAM_DQ00
CAT_A/A11/A11 DRAM_DQO1
CAZ_ A/ AT/ AT DRAM_DQ02
CA3_A/AB/ A8 DRAM_DQ03
CA4_A/AG/ A6 DRAM_DQ04
CAS_A/AS/AS DRAM_DQ05
DRAM_nCS0_A _ AE{ DRAM_DQog
i CS0_A/CS0_n/CSO0# DRAM_DQ07
CS1_A/CO/~ DRAM_DQ08
DRAM_DQ09
CKEO_A/ CKEO / CKEO DRAM_DQ10
CKE1_A/CKE1 / CKE DRAM_DQ11
DRAM_DQ12
CK_{_A/BGO/BA2 DRAM_DQ13
CK_c_A/BG1/Al4 DRAM_DQ14
DRAM_DQ15
A4/ A DRAM_DM0
DRAM_DMi
CA0_B/C2/ DRAM DQS0_P
CA1_B/CAS_n(A15)/ CASH DRAM_DQSO_N
CA2_B/A137A13
CA3_B/BA0/ BAO DRAM_DQST_P
CA4_B/A10(AP) | A10(AP) DRAM_DQST_N
CA5_B/A0/AD
CS0.B/-/ DRAM _DQ16
CS1_B/~/~ DRAM_DQ17
DRAM_CKEO B AD10 DRAM_DQ18
—DRAVTCRET B —AR{0 | CKEO_B/CK  B/CK B DRAM_DQ19
CKE1_B/CK c B/ CK#B DRAM_DQ20
AD12 DRAM_DQ21
AETo | CK_LB/A2/A2 DRAM_DQ22
CK c_B/A1/Al DRAM_DQ23
DRAM_DQ24
cio DRAM_DQ25
-/ WE_n(A14) | WE# DRAM_DQ26
DRAM_DQ27
DRAM_DQ28 |57
DRAM_DQ29
DRAM_DQ30
DRAM_DQ31
DRAM_DM2
DRAM_DM3
DRAM DQS2_P
X DRAM_DQS2_N
~/ RAS_n(A16) / RASH
~/BA1/BAl DRAM DQS3_P
-/ PARITY /- DRAM_DQS3 N
DRAM_nRESET
GND 1}} L S = AB1S | RESET n/RESET n/RESET#
RAT
DRAMLVRED A4 \Rer / VREF /VREF 10mA
za/z0/2Q
MTEST / MTEST / MTEST
MTEST1 /MTEST1(ALERT n) / MTEST1

AD23
AB20

AC24
AC25

AB21

DRAM_DATAQ_A
A

DRAM_DMi
DRAM_DMIL_A

DRAM_SDQSO_T_A
DRAM_SDQS0.

DRAM_SDQS1_T_A

AC21__DRAM_SDQST_C A~

AE3

DRAM_DATAO_B
DRANV_DATAL_B
B

DRAI B
DRAM_DATA4_B
DRAI B

B
DRAV_DATAB_B

DRAM_DATAS,

DRAM_DATAI0 B

DRAM_DATAIL_B

AD2
AE4
AD4
A2
Nl
AAT
Al
AB!
AN
AN
AA
AAB
AB!
AAT
AA9
AD3
AB6
c2
AC1
ABS
AC!

JZAB

GND GND BGA 621_P0DB5_H2D03
DRAM_CK T_A DRAM_CK T B
o R7 e B8
150,1 150,1
DRAM_CK C_A DRAM_CK C_B
DRAM VREF
PMIC-VREFDDR
VREFDDR O L neo
PMIC-SW2

NVCC_DRAM_1V1

c142

104P,10V,C
C146.

%20t

a0z DRAM_VREF

475P,6.3V,J

_L 104p,10

GND GND GND

The DRAM_VREF can be created by a sm\ple votage dhider usng 15 Ohm % restors and
0.1 uF capacitors for stability. The

maintain a steady mid-point voltag

The caliration esistors used by the LPDDRA chips an processor are 240 Ohm 1% resistors:

IF_TMXD23050018980

NVCGC_DRAM_1V1

R1

10K,1

oDT_CA A

_DRAMCAZA 11 |
DRAM_CAS_ A
_ORAVLGRS At ¢

DRAM_CKEO_B
—DRAM_CREILE __ P5 |

DRAM_DMIO_A

DRAM_DATAO_A
M_DAT

TN-53.06: LPODR4/LPDDREX Point-to-Point Design Guidelines:
DRAM_DMI1_A

ach data group/lane contains 10 signal

p/la 8
DRAM_DATAS_A G DO (GGL70]). strobe (Das) o o mask (oMm).
DRAM,_DATAT A Address command signals: CA(CA[S:0])

RAM_DATAI0_A
LA *Designs should reference data bus signals.

LA *CA bus and clock should reference VDD.
N X *Signals should never reference VDDL.

=}
Q
8
©

DQS0_t B

DRAM_DATAI3_A

DRAM_SDQS1_T_A
DRAM_SDX

DRAM_DMIO_B

DRAM_DATAQ_B

DRAM_DATAL_B

DRAM_DATAZ_B

DRAM_DATA3_B

DRAM_DATA4_B

DRAM_DATA5_B
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Layout: The impedance of DQ and DMI signal traces

should be controlled to 42-Ohm instead of 50-Ohm
to maximize the timing margin at 3200 MT/s

The control group includes chip select (cs») and clock enable (CKE).

DRAV-DATAIZ & DQS0_c_B
T DRAM DATATS 5 NVCC_DRAM_1V1 DRAM_CAO_B R:
SRAM AT B Bs| CAOB DMIT_B
DRAM_CA2_B R9 | CA1 B
R2 DRAM_CA3_B Ri0] CA2 B D08 B
DRAM_DMI0_B DRAN-CAZ 5 Ri1 | CA3 B DQ9 B
™ DRAM_CA5_B P17 ] CA4 B DQ10_B
10K,1 CAS B DQ11 B
opT_CcA B DQ12 B
ODT_CA B DQ13 B
DQ14 B ["AAg — DRAM_DATAIS_B
DRAM_SDQS1_T_B DQ15_B
DRAT ST C B DRAM. SD 1 T B
= QS 1 B Y o
DOS1 ¢ B
NVCC_DRAM_1V1 ABI
DRAM_nRESET Ti1 DNU_AB12 ﬁé
—————— " RESET N DNU AB11 [~ags
DNU_AB2 {357 X
DNU_ABY
B \y~2i01 DRAMIZQD 251 2a0 o Ay [AATES 131-56G032-100G LPDDR4-4266 [4GB] MT53D1024M32D4DT-046 AIT:D
e
| AAT [TBTp
Re 2401 DRAM ZQ1 2810, DNU B2 Bt 131-56G032-101G LPDDR4-3733 [4GB] MT53D1024M32D4DT-053 AIT:D
o A12
DNU_A12 77X
ot DNUATT [FArx 131-56G016-400G LPDDR4-3733 [2GB] K4F6E3S4HM-MGC)
%2 Ne_G11 DNU_A2 [Fa5—X
DNU_AT [FA1=X
MT53D1024M32D4DT-053 AIT:D 40~ 95cieg
BGA_200_POD8_HODE5
31-66G032-101G 200X ©0.36
PuIC-sWa > 20mils 10MmA e e (2B . Dimensions
vep-ve — Fiz | VODI.F! VSS A3 A1 apply to solder
Gi3i 135 Lo | owe G4 | VOD1Fi2 VSS A0 I
z o3 Go | VDD1.G4 vt balls post-reflow
) T4 - X
475P.8.3V.J po6P6.3V | 475P.6.3V]J 475P6.3 To | Voot Te eS8 e on @0.35 SMD
= Ty VoD1 Ut vss D2 ball pads. 24100
GND VDD1_Ut2 VSS D4 h :
LPDDR4 Power supply voltage ramp: +# 00
0 o0o¢
RESET_n is held LOW. A vooe a¢ dooc
VDD1 >= VDD2 A9 | o2 49
VDD2 >=VDDQ Fg| VDD2_F5 (el =4
VDD2_F8
1 ooz i 000
picswz > 80mils Hg | V002 HE A
- 400mA H VDD2_H8
NVCC_DRAM_1V1 VDD2 H12
c1a7 Lma C139 Ci40 K3_| VOD2. K1 MT 53 D stz bl AN oo
z 0603 Kio | VDD2 K3 = 2 A
Leasnfe Lol R vobe 2
475P6.3V.) p26P6.3V | 475P6.3V]J 475P6.3 Ni| vob2 Ki2 Viron Techralogy Design Revion
LPDDR4 IDD N3 | U505 Na Aa<Es
under 4266 Mbpsrsmgle Die): m 0 | /ob2 N10 Frociuct Famdy
Read (IDD4): A VDD2 N12 53 Wobie (DR TAGM Oyt emperatre
VoD, Fe | Voos s s
_ > purating veltga AT a2 a0
vDDQ=76.5mA Riz | VOD2 R8 R I —r— U1 w P 2t
Write (IDD4): Us | VDD2 R12 ‘ot 1T Nogg o
VDD2_US
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2|71 HOMI_TX_P_LN 0 v HDMI_TXPO 16 X
His

. 1 e HDMI_TXN1

2% HDMILTX M_LN_1 |H5—Fomm ot ZZHDMI TXNT 16

¢| HDMI_TX_P_LN_1 v HDMI_TXP1 16 . a
H N1 *  HDMI_TXN2

$| HDMITX M LN 2 -R+—Fomiee ggHDMI TXN2 16

:| HDMITX_P_LN 2 v HDMI_TXP2 16
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¢| HDMI_TX M LN 3 ;;HDMLCLKN 16

:| HDMITX P LN 3 HDMI_CLKP 16

: HDMI_AUX_N et R HDMI_AUXN 16

: HDMI_AUX_P — HDMI_AUXP 16

M HDMI_REXT

: HDMI_REXT RET_R105 4991
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IF_TMXD2305001§98RMX8M - PCIe

USB_RESREF: Attach a 200-Ohm(1%) 100-ppm/C precision
resistor-to-ground on the board.
A23 MIPI_DSI_REXT: 15K-Ohm

PCIE: 200-Ohm(1%) 100-ppm/C precision resistor to-ground on

20 HDMl:a 499-Ohm (1%) resistor to-ground on the board.

4 27M_REFCLKP

5 27M_REFCLKN

i »u&;.nuv =
GND 27M

12ptes BN
[t

OSC_SMD6P_H1D1

seescescese

USB1_VBUS |51z
O ] v — A
g USB1_DP "e92—TSBL1D SB_DP1 14 Download
i USB1_ID R103 (1D _Host# 14 low = Host,
o 2 . .
= A3 floating = Serial Download
2 USB1_TX_P m_g SB3_TXP1 19
USB1_TX_ N f——>)USB3_TXN1 19
-
?J‘ USB1_RX_P Q]g USB3_RXP1 19 USB3.0'WWAN
S USB1 RX N USB3_RXN1 19
] _RX_
& USB1_RESREF
% st mesrer |[-A | R104 200,1
GND
R106 1K1
e DCDC_5V
N D USB2_VBUS
USB2_VBUS |g1g
b USB2 DN [~a70 S RUSBDN2 15
a USB2_DP [~ VSF) SB_DP2 15
| usB2_ID = R107 0
et |—/v2v~—“\‘GND Host Only
A9
B USB2_TX_P _ggﬁSBS TXP2 15
USB2 TX N 22— SSUSB3 TXN2 15 USB3.0 HUB
-
2 Use2 RX P Qg USB3_RXP2 15
5 USB2 RX N USB3_RXN2 15
!  RX_|
a2 USB2_RESREF
% Uss2 mesrer |[-B1 | R109 200,1
GND
MIMX8MQSDVAJZAB
BGA_621_POD65_H2D03
e g | 3| i.MX8M CPU_PHY
POl DOC_SCL HOMIDOC_& 0, ACol_h, HOML CEL 5 | N —
o b FEF CL PN EM_TE_PA_ LN ALY, Pl : . ||size : [Document Number : Rev
DL REXT | i 1 the i | .
. Custom| M8MT51 2
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PCIET_TXN_N
PCIE1_TXN_P

PCIE1_RXN_N
PCIE1_RXN_P

0_VPH

=
&PCIE1_REF_PAD_CLK_N
PCIE1_REF_PAD_CLK_P

PCIE1_RESREF

PCIE2_TXN_N
PCIE2_TXN_P

PCIE2_RXN_N
PCIE2_RXN_P

1_VPH

=
tPCIE2_REF_PAD_CLK_N
PCIE2_REF_PAD_CLK_P

PCIE2_RESREF

MIMX8MQEDVAJZAB
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PClel(2.0, 1-lane)-
M.2 Key E

Jo4
1924 NSPCIE1 TXN 19
J25 gPCIELTXP 19

H24
PCIET_RXN 19

I ) S S

52‘; PCIE1_REF_CLKN 19
PCIE1_REF_CLKP 19

i.MX8M - DSI

MIPI_DSI_CLK_N
MIPI_DSI_CLK_P

MIPI_DSI_DO_N
MIPI_DSI_DO_P

MIPI_DSI_D1_N
MIPI_DSI_D1_P

VDDHA

DSI_)

MIPI_DSI_D2_N
MIPI_DSI_D2_P

MIPI_DSI_D3_N
MIPI_DSI_D3_P

MIPI_DSI_REXT

MIMX8MQEDVAJZAB
BGA_621_P0D65_H2D03
uiB

G25 PCIE1_RESREF R99 5 200,1
o2 o pCle2(2.0, 1-lane)-
e Reserved
c25,
5is Rps-0 20
817 sioNo 20
. Se . MIPIDSI(4-lane)-
s ggizj > * LVDS(Dual Ch.)
ais oS o 20
C17 DSI_REXT  R101 15K,1

4 lﬁ

GND

i.MX8M - USB

R102 1K1

A +5V_USBC
D14 USB1_VBUS




NC: No Connect, shall be connected to ground or lef floating,

eserved for Future Use, shall be left floating for future use.

VSF Vendor Specific Function, shall be left floating.

UsB
e ] IF_TMXD2305001898DV
VDD_1v8 — I NG 63 NC_1 Tﬁ;
o) %—H5 | NC_64 NC_2
PU: Used to M NC._65 NG 4 A7 &7-RF
prevent bus U{ ND s H12 | 4 A SDlibATA7
= T =
S slelelrlel nigElelsle VCCis used for the NAND Flash device XHI4 ] NG o NG 7 [-Al0
S kg X 3
b7kt Bkt Jalolol sl | e o and its interface voltage; =3 NC70 NGB [FATs
b B TP ——— VCCQ s used for the controller and the X921 NG 71 NG o A2
10 SD1 CLK R114 221 e e e e e L eMMC_CLK 33333 333333 eMMC interface voltage. X—=- NC_72 NC_10 FATaX
10 SD1_CMD SDLEVD LULYy ====== J1 NC_11 g7 X sp1 pATA3
10 SD1_DATAO A3 X Ji3 | NC.74 NC_12 Ip; SDI_DATA7
1 A4| DATO M6 _eMMC_CLK bl
- NC_75 NC_13
10 SD1_DATA1 A5 | DAT1 CLK S dia | [B8 o
10 SD1_DATA2 55| DAT2 M5 SDL CMD Ki | NC.76 Ne-1d [BS 2
10 SD1_DATA3 =2 oats oMD 2 Xk | NC_77 T3}
10 SDI_DATA4 54| DAT4 K5 eMMC_nRST K3 NgJﬁ 17
10 SD1_DATAS 55| DATS RST_n = ke-reD K6 | NC_79 123
10 SDi_DATAG 5e| DATS o1 0D H5 _eMMC_Das s KT NG90 18
10 SD1_DATA7 DAT7 STROBE = Vsea, K1 -
10 _SD1_nRST 101, EMMC_nRST —aown K1z | NC_82 T X emmc_vopiM
gL NI SMMC_Das _ 33338 ~anx SDINBDG4-16G-11 OISR pree A
10 SD1_STRO! Q 8 Q0000 QOOQ Ki SDI_DATAS
2 8 88888 8888 FBGA_153_POD5_HOD9 Xia| NC 84 SDTOATAC
PD: Data Strobe(RCLK), R127 10K, M‘GND ci72| c17a 148-100416- X[ NC 85 =
At HS400 mode. 00T 5261 o [ alololo) 25~ 85deg %z | N 86 5 <
Tov.C 3 SR EiSe il %5 NC_87 5%
1oV > 80mils %75 NC_88 —
225P g3V, eMMC_VDDIM 450mA *EZ 1 NG 89 X
= = vop_3v3i Max:0.45A ONNEN Hrore 12
. FB3 VDD_1V8_SD1 GND cs|7; c17i cns C175 Sk NC_91 =X
> 80mils 120,2.5A T 400mA a0z [ z Y| NC_92 > X
PMIC-SWa VDD_1V8 1 Jos03 -2 X—a| NC_93 145
7 NC_94 X
Max:0.4A 153 169 170 171 173 cans X—g | NC_95 5 SD1_DATAS
020 | NC_96 T
NVCC SD1=1.8V a0V e a1V S P 6.y 1o NC_97 > flieno
= =4 [104P,10V.C, [104P,10V.C, 75P,6.3V.4 by X
1 P X
= %N <
GND *M FEaX
fom [0
Ol
148-100416-400G eMMC5.1 [16GB] SDINBDGA-16G-I1 o %v
eMMC_cLk E8
148-100432-400G eMMCS5.1 [32GB] SDINBDG4-32G-I1 % 5490{»;
fom 2
148-100464-400G eMMCS5.1 [64GB] SDINBDG4-64G-I1 5 [E13 X
o1 %
% HEX
%5 [ s
% ‘Xé 153X 0.31% -
> _— Dimensions apply |
2 GND| o RAIKS to solder balls post- |
eMMC_CTK p7arup7 | NC_115 SRR reflow on 00.30 SMD'|
i ¥ . = NC_116 F1a % ball pads. Y o1a oz o
%—pg NC_117 Far < S ke
X%Pio| NC_118 NG 56 Gz X }
PO 5% NC_119 NC_57 ﬁﬁm |
% p1z NC_120 NC 58 [G1g7% 10710
0 000000000000000000000000000000000000000000000000000000000000000000000000000000000000 foxa Ne-121 Ne-oe [tz 3:'
. PLIEH pyrbe NC_61 %X 3
° NC_62 [=—X 6.5 CTR H
. : A
Silk printing . SDINBDG4-16G-11
. FBGA_153_POD5_HOD9
u ° uSD Card . o -
.
(SDR104/50) .
0000000000000 000000000000000000000
R131 132 R133
RSO uSD Socket Dag PR
10K, 1 INC/10K,1[10K,1 uSD_DATA2 0 uSD_DATA2 Rel b L)
10 SD2 DATA2 K3 R|35 20 GSD_DATAS DAT2 NC12 7 N wso_cvio ¥ wso_cvo ]Il
mmSDSBEACTGg 28 R136 2.0 USD_CMD SD’DATS NC11 5D2_nCD 5D2_nCD VDD_3V3 ur *Re-Try . VSD_3V3
5 2 o . > 40mils
10 sp2 oLk YR 0 usb_CLk VSD_3v3 a2 AZ1045-04F Max:0.8A 6 4
0 DIl SDCLK TRp4soto SV/0.5pF ci7s cilo | 5| IN OUT [ Tim_vsb T80 C8199
R139 0 uSD_DATAQ | vss R128 ‘}74 GND ILIM [—5 81
10 D2 DATAO <CR135 270 USD_DATAT 7| DATO ush_DATAL 10 usb DATAL =T oor EN ~ ocB T Zor taoz
10 SD2_DATA1 <>, A — DAT1 | USD_DATAQ %:% 9 uSD_DATAD | S EPAD R129 T
10 GND.|| ClNe [1:aND 3V,Y104P,10V.C [100K,1 APL3552AQBI-TR 106P,68V "] 1osr.s.av
10 SD2.nCD - 5 gg; I usp_cx g USD_CIK Il DN PODGS, HODB 20K,1
CD1: Detect Contact I %ﬁ OVSD_3v3 1 o
CD2: Common Contact = - K AZ1045-041 183 | +[104P, 10V =
¥8-pin without WP. GNp  WQ21823-DESTTR R bisot0 5V/0.5p) Hﬁ GND w2 aND
I‘“"P"”"'C NC/TP_24 TP86
VDD: 35.5V (>1.5V+VOUT) oo
VEN: >1.2V, Vdrop < 0.1V Q8033A
VN = |
DEDC_5V VOUT: 0.8V~ VIN-Vdrop NVCC_SD2 = 3.3V/1.8V Part-8 5] wca BSStasKOT
VR8005 Re21 Vth>1.5V t,
R8201, , 101 LDO_SD2 10 GS7168TD-R VGSS<20V {u G 2NC/TP 24 TP85
4 T 0| VDSS<50V -
4 voo vout 0 10K, 1 e = s Jpart
8200 RE209 | C8197 D3 RBS20S30H  Zgl &
10 SD2.nRST [ A AL 3 EN_uSD NC/TP. t—‘ TP87

Gs7168

FB
Gpok R8203 10K, 1
‘ ﬁ
VDD_3V3
DFN8-3
1 Vias to GND

Vout=0.8*(1+(R1/R2))
=0.8*(1+(19.9/16)) = 1.8V
P.Max=0.05%(3.3-1.8)

=0.08W
TA should be

< 80deg

331
LDO_sD2_IO_FB

R1
S

6201

of 33K.1 105P,6.3V,Y

N-cH

0201
BSS138KDT 103P,10¥

Part-A
Vth>1.5V
VGSS<20V
VDSS<50V

VOUT=(

NVCC_

GPIO1/1.PU

GPIO[S]

11 GPIO1usD ONY-R130. . MO0 |

uSD Power:

High

.8x(1+(R1/R2))
H: 0.8*(1+(19.9/16)) =

1.79v

L: 0.8%(1+(49.9/16)) = 3.29V

=ON,
Low = OFF.

4%
@

Q80338
BSS138KDT

DF1
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USB 2.0 (Download)

Silk printing:
DCDC_5V *Constant-Current +5V_USBC 0.5A
> 80mils 1 Max:1.5A >20mi
:1. mils) oo s
\k‘m g o vour ( )  3v3
e, & o Lo oo
ow < == 13 on 0201 0201 - +5V_L
R140 . NO5IK1 4 FLT USB-Micro o REB195
4 EN G5 100K,1
no PU(float) 3 as vBUS |2 TsEoRC g owrioad,
o Rg1S7 8 GND I — s . [T
2 E TPS2069DDBVT o 52 T UsB_Ip_¢ USBI.GC 11
5°10/(10+5.1) =331V = T | G6 GND NVCC_GPIOL/LPD.
10 USBTC_ENY) R142 cia0 g ‘“5P53N\END GND 3 o GPIO[10]
NVCC_GPIO3/1.PD R Jokt Sl ™ NCH00K.1
GPIO[19] [1enD 3
MICRO-USB_H2D5 I
10 USBTC_O A1 o0 1K1 useTC_FLTH RUT . 0K oypp 3v3 il
NVCC_GPIO3/1.PD cigz [ mstzN Y6ND
GPIO[22] &l i peez Integrated
vseorc 1| (AP |6 usowic protectiondio
Do preve ive
Dlo-bi curr
D || 2 »f a5
+5V_USBC
RISL .. NOIO If b _Luem &
Bi-opk
UsB_ID_C 3 | $PF 4 o +5V_USBC
5_on
12 UsB DN AL (pto pt’ 104,10V, S
USB_DP1_C UBD4
12 USB_DP1 << AZC199-048.R7G GND AZ3005-01G
X TSOPS-1 B
CMM21T-900M,S| (5) 223-410040-5025 5V/1pF S0D-123
5V/0.5pF
+5V_USBC
DHoW 55 1p_Hostt 12
USB OTG:
o RE8194 “lo s Download Mode:
100K, 1 N-CH =
" Sesaor ID_Host# = floating.
Micro-USB(#4) - ID pin: Ush_I#_C 56 IGF s Normal Mode:
Download Mode: I 1D_Host# = Low(by OTG Cable).
PC(Host) to MBMOS1(device), I = floating. N-ci [0 BSS13BKOT l pariBls V1oV - v )
——
USB_ID_C Part-A
Normal Mode: IDC sc [ VDSS<50V
MBMOS1(Host) to USB Device, ID = Low(by OTG Cable). PartAls VGSS<20V GND

VDSS<50V

GND

USB 2.

-> UART(TX/RX/RTS/CTS)

DCDC_5V
GND. |4 UACE 3| _106P.10v}
URC?2 |5| 104P.10V/C
URC3 <
svecio_urt i interface
0201 allows the FT234XD to interface to UART logic running
104P.1Qv.C e at +1.8V to +3.3V (5V tolerant).
3 P 7 mmos
internal 1.5k PU- 3.3V on USBDP svsouT § o H URLTXDH 22 ToRS232 Converter (5V)
USB_HUB_DN_UR1 ATS# [
15 USB_HUB_DN_UR1 USB-HUB-DP-URT USBDM CTs# X
15 USB_HUB_DP_UR1 USBDP &
3VCCIO_URL_URR{ . . 10K1, 2 CBUSO
NVCC_SAI3/I.PD 2\ RESET# 5 8 default: TXDEN,
GPIOS(0]. 22 Enable transmit
URR13 URLRSTH
10 GPO_URIEN 3 r ° 0 data for RS485_yss wus op ura uRL XK
| FT234XD-R
URR7 | DFN_12_P0D45_H0D87
™ ND 1}} DCDC_SV
100K, 1 UBC4
GND USB_HUB_DN_UR1 URL_RXD# G201
104P,10V,C
AZC199-04SR7G anp
TSOPE-1 5v/1pF
DCDC_5V
N ||y URCS 81 106P.10u}
URCS 2| 104P.10v)c
URC4 ©!
avecio_ur2 i interface
0201 allows the FT234XD to interface to UART logic running
104 1Qv.C Ruz at +1.8V to +3.3V (5V tolerant).
3 7
internal 1.5k PU- 3.3V on USBDP svsouT § e \)<“§22 T %, ToMCU (33V)
USB_HUB_DN_UR2 RTs# [,
15 USB HUB DN UR2 SE-HUB-DP R USEDM cTs# [X
15 USB_HUB_DP_UR2 USBDP &
3VCCIO_UR2 _ URR; 10K 1, 2 cBUSO
NVCC_SAI2/LPD 2 RESET# £ o default: TXDEN,
GPIO4[22]. WR2_RSTH z z Enable transmit
10 GPO_UR2 EN ) URR14 9 * I data for RS485
o] o] FT234XD-R
URRS | DFN_12_P0D45_H0D87
100K, 1 =
GND

IF_TMXD2305001898DV

*Constant-Current Max:1.8A Silk printing:
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5 7TV .
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" 1 o T @ot o oe.
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] DFN_6_POD65_HODS £ — STDA_SSRXB+
3 = = b3 T cur 1l oA caser [
g GND aND USE3TXp_CNUP, 5 X 3
5+20/010020) = 333v STDA SSTXB+  CASE2
10/ USBTA ENyy—y RIS ciot | mspeﬁygnn
NVCCGPIOIIPD | pras © ooy S USB3.0
GPIO[20] |reND +5V_USBAC— {55 o DR eID VBUSA ower
B-FUB DP-CNIO DA-
T Ar
Rias 1K uswTA_FTE Ri49 10K uses_min_cnio GNO[} NDA
10 USBTA OC: N “L—ovpp_3v3 T i STDA _SSRXA-
nveeGpo/eD | 0193 [ mspszN’END LA STDA_SSRXA+
GPIO[23] i Uses e _cnio GND| 5| GND_DRAINA -
5 5| STDA ssTxA-  cAsEs g7
————=——————————"{ STDA SSTXA+ CASE4
USB30X2H
4+SV_USBA  +5V_USBA 4501210
(e — USB_HUB_DN_CNUP 9l
H
15 USB_HUB DN_UP & o Al HUB DN Usca ueD1
= AZ3005-01G
USB_HUB_DP_CNUP
15 USB_HUB_DP_UP & C2 SAAAA2 201 S0D-128
, Bt b cun | external (A) 104PIOVE 1 5y/0.5pF
aND 42 L
2 b caz C & ESD <
GND
USB_HUB_DN_CNLO aNo
15 USB_HUB DN_LO & ce A
8_HUB_OP_CNL
15 USB_HUB DP_LO < Ca || A4 UsB_Us_DP_CNLO
POMFUSB3S USB3_HUB_TXn_LO Use3_Tn L0 (e USE3_Tn_CNLO
15 USB3 HUB TXn LO MU 1010 017 o] ode s USEE T L0_Gt At ) Tt
15 Us8 HUB Txp Lo HyUSHUS D010 G100l 1sp.1oug U D010 02 (SRRAL A2 503 o GO
GND“H.&;.MM external (A)
B2 hocw | CMC&ESD
15 USB3_HUB_ TXn UP Yy S82-HUB.TXn UP G1g5 H 104P,10V,C USB3 TXn Up C8 A3 USB3_TXn_CNUP
15 Uses HUB T up oy S0 U oios |E)voup 0w 092 Do 00 08 1SS a4 s Do e
e PCMF2USB3S
a3 et Lc2
e 2 15 USBD HUB e Up (MU D U7 peer o USE3_RXn_Up 1 A1 USB3 Rin_CNUP
15 S8 HUB.Fxp.Up (CUSHLMUR R0 UP Agg2 -\ o USE3_RXp UP G2 || A2 USB3 RXp CNUP
T GND“H,%M em | external (A)
B2 fwciz | CMC&ESD
15 U583 HUB.FRn 10 (USHLMRR0LO Boms 1 o USB3 R0 O C3 A3 USB3_RXn_CNLO
15 USBD HUB e 10 (MU DB 10 Rees o USE3_RXp L0 G4 | opmp| A4 USB3_RXp_CNLO
POMF2USB3S
ececce 00 000000000000000000000000000000000000000000000000000000000000000000000000000000
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Silk printing:

UsB2_3

+5V_USBHDR

DCDC_5V *Constant-Current
. > 80mils _ v+ Max:1.5A
GND‘\‘F‘QE §| PAOV.C 5 vour
High > 2v Lo _L_zm
Low < 0.7V — |3 on w1 @
15K.1 4oy FLT
GND
TPS2069DDBVT

NVCC_GPIO3/1.PD
GPIO[21]

R165

1K1

E 105P88KAND  aND

USBHdr_FLT#

R166 10K.1

10 USBHdr_OC#
NVCC_GPIO3/1.PD
GPIO[24]

c202 é ‘05?63Nybm

R167 NCio

USBH_DN_HDR1

15 USB_HUB_DN_HDR1 &

USBH_DP_HDR1

> USBH_DN_HDR1

15 USB_HUB_DP_HDR1 &

cMMm -900M,S |
R168 NCio

> USBH_DP_HDR1

. sc4
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USB3.0 HUB

For self-powered applications,
connected to 3.3V

20T

105P,6.3V.Y

£ R updated (EMC suggestion

UBD3 A251250|H R7G

u16
USB5807CT-IKD

IF_TMXD2305001898DV

stream Porti 6
USB2DN_DP1/PRT_DIS_P1 : USB_HUB_DP_ M2B 19
GND VBUS_DET/GPIO16 USB2DN_DM1/PRT_DIS_M1 z 8 USB_HUB DN_M2B 19 USB 2.0-M.2 B-Key (WWLAN)
P
12 USB_DP2 éé Bl e B oe] USE2UP DP 8
. 12 USB_DN2 — USB2UP_DM USB3DN_TXDP1 [Fg—X
When using legacy USB Type-A and Type-B connectors, USBIDNTXDM1 |F—X
pull these pins to 3.3V to permanently enable all USB 3.1 y s HUB TP -
PHYs. 12 USB3_AXP2 éé Foor . T AT VIR USB3UP_ TXDP B
o R209 10K1 CATTACH3 12 USB3 RXN2 S| — USB3UP_TXDM USB3DN_RXDP1 5%
VDD_3v3 C_ATTACH2 S - USB3DN_RXDM1 [—2—X
c279 5] _104P.10V.C U3_HUB_RXP Port2 13
12 USB3_TXP2 & USB3UP_RXDP USB2DN_DP2/PRT_DIS_P2 USB_HUB_DP_M2E 19
12 USB3_TXN2 abﬁmm USB3UP_RXDM USB2DN_DM2/PRT_DIS_M2 14 USB_HUB DN_M2E 19 USB 2.0-M.2 E-Key (BT)
[, ArrAcH3 SPI 15
SPLOLIO ATTACHIGRIOH USB3DN_TXDP2 2%
e /C_ATTACH2IGPIOS USB3DN_TXDM2 [—>—X
No battery charging GNp ||| B8217 LS SRR 2; SP\ DIGPIO9/CFG_BC EN
VDD _3v3 All ports removable  GND. | |-B8218 £ 200K.1 — SPI_CE_N/GPIO7/CFG_NON_REM 18
USB3DN_RXDP2 [g—X
PD-10k: Port 1,2 non-removable X 19
F Functions IO 5o USBIDN_RXDM2 2
ort:
USB2DN_DP3/PRT_DIS_P3 USB_HUB DP_UP 14 . -
USB Port Speed 61| SPEED_INDI/BC_IND1/GPIO70 USB2DN_DM3/PRT DIS M3 Kéé; userueonup 14 USB3.0-TypeA-UP
PU@NVCC_SNVS_3V3 D4 ort Spee %—557| SPEED_IND2/BC_IND2/GPIOT1
HUB_RSTH Indicator. % 55| SPEED_IND3/BC_IND3/GPIO2 20
9.2021222432  POR# ) = %—5p| SPEED_IND4/BC_IND4/GPIO3 USB3DN_TXDP3 :"7; USB3_HUB TXp UP 14
%577 SPEED_IND5/BC_IND5/GPIO65 USB3DN_TXDM3 [~ USB3_HUB_TXn_UP 14
Rigs % 55| SPEED_IND6/BC_INDG/GPIO6
1o Sﬂgi:gﬁ;i" > %—35 1 SPEED IND7/BC IND7/GPIOST ™
GPIOTS] %—=—{ SUSP_IND/GPIO8 USB3DN_RXDP3 @ USB3 HUB RXp UP 14
SMBus slave interface: C_ATTACH1 73 USB3DN_RXDM3 USB3_HUB_RXn_UP 14
to access internal device run time registers = 76 g,ﬂ;ﬁgwgmg;ﬂ Portd  smaon ppapRT OIS pa 32 USB HUB DP LO 14
or program the internal OTP e Noo HUBSDA 74| USB2DN_DM4/PRT DIS M4 Kéé; UserueoNio 14 USB3.0-TypeA-LO
= 11,1921 1263 SDA R e HUB=Scr 2| SMBDATA/GPIOS
GND 111921 1263 SCL A = SMBCLK/GPIO8 37
69 USB3DN_TXDP4 |55 ; USB3 HUB TXp LO 14
%—=— GPIO69 USB3DN_TXDM4 [~=———————————————)) USB3 HUB_ TXn LO 14
Flex Control/Status ©
default (low): USB3DN_RXDP4. USB3 HUB_RXp LO 14
Port 0: upstream.  GND 1}} RI7S, 101 FLEXCMD 21+ FLEX_CMDIGPIO10 USB3DN_RXDM4 E USB3_HUB RXn LO 14
N *%—=5 FLEX_STATE/GPIO72 Fors .
mescossccserrsccones D o USB2DN_DPS/PRT_DIS_P5 Eé; USBHUB.DP HORT 14 1) 5 0 HIDR-1
R2 updated (EMC suggestions| HUB_RST# Uity USB2DN_DMS5/PRT DIS M5 USB HUB DN HDR1 14 .
AESET N -
RBIAS USB3DN_TXDP5 [2g—X
USB3DN_TXDMS [—>—X
CFG_STRAP
2 HUB_XIN vop_3v3g—RIZe e GPIO12ICFG_STRAP ®
H = GND | > GND \\% TESTEN USB3DN_RXDP5 [—3g—X
R188 Pull-Up: SMBus Slave Mode SR oS USBIDN_RXDMS %
Pull-Down: SMBus Disabled 0
USB2DN_DP6/PRT_DIS_P6 USB_HUB_DP_URT 14
3 USB2DN_DM6/PRT DIS M6 :37 8 usB HUB DN UR1 14 USB 2.0 to UART1
i 3 xraucLion 8
XTALO USB3DN_TXDPG [~gg—X
HuB_xout USB3DN_TXDM6 [— X<
VDD3V3 5 USBIDN_RXDPG [S5—X
Max:100mA 2 ower USB3DN_RXDMs [—o—X
5 vDD33_1 Bor7 79
207 c208 c211 ca12 c213 c214 c209 ca10 7 VDD33 2 0 USB2DN_DP7/PRT_DIS_P7 Kéé; USB HUBDP UR2 14 1B > 0 to UART2
Mm 5557 ey = ey 55 5557 ey voD33 3 USB2DN_DM7/PRT_DIS_M7 USB_HUB DN UR2 14 .
104P,10V,C | 104P10V,C | 104P,10V,C | 104P,10V,C | 104P10V.C | 104P,1OV,C | 104P,10V,C | 104P,10V.C >+ VDD33 5 a1
VDD33 6 USB3DN_TXDP7 g%
VDD33 7 USB3DN_TXDM7 [———X
oD ) aNp | Voo
USB3DN_RXDP7 %X
7 VDD12. 1 USB3DN_RXDM? [—>—X
VDD_1v2 VDD12 2
! VDD12 3 Port Power/OCS
A T VDD12 4 70
VDD12 5 PRT_CTL1/GPIO17 5% .
EBZOB C316 |C284 |C314 |C286 | C285 |C215 | C216 [C281 |C218 | C219 | C283 VDD12_ 6 pm CTL2/GPIO18 [—g5—X PRT_CTL[7:1):
Te03 20T or ozl 21 Gor e @301 Gaor  Gaoi  Gaor  Gaon voD12 7 T CTLIGPO19 [-g7—x  When the downstream portis
VDD12 8 PRT ( CTL4/GANG PWR/GPIO20 25—  enabled, this pin is set as
V] [104P, 101 704, 104P1GV.C " [104P,10V.C 704P 14V.C 52
104PAQV.C [ 104P.1GV.C v, i04p.1Qv.C " [ 104P.1QV.C | 104P,10V.C vopiz 9 PRT_CTLS/GPIO21 [-57 X an input with an internal pull-up
o VDD12_10 PRT_CTL6/GPIO22 25— resistor applied.
= —— vopiz_11 2 PRT_CTL7/GPIO23 [—>—X
GND
VQFN_100_POD4_HODB5 Py
GND
Close To Pin6 Fsw=2.4MHz
AI=0.81A
R8015 NGi22,1 csowlg) Nenoe |
I max. 0.6A
DCDC_5VSB usoo2 LGR02__ 047U 5.2A T
{ max.0.17A R VDD_1V2_ W 4 VOuT
VIN sw
8201 8202
A
= mm ; B VDO V2 FB R1 9 R8017
R EN VDD_1v2_SNS " B0.6K.1 E%spegv
|D;P;OV n‘ vos 6.
2Affyvia PyieD 400K ;
ohm to GND 5 2 _ VDD_1V2 PG FT2afYvia
GND PG
PMICVGENS R2 Re021
-
VDDA_1V8 > TLV62085RLT N Close To Pin3 162K.1 VOUT=0. 8x (1+(R1/R2))
8203 VSON_7_PODS_H1 10K, 1
ey
NC'|04E oV

VDD_1V2

VDD33 should rise after or at the same rate as VDD12.

similarly, RESET_N and/or VBUS_DET should rise after or at the same rate as VDD33.

VBUS_DET and RESET_N do not have any other timing dependencies.

Figure 22. PCB Layout Recommendation
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1) update SP! flash from USB Host(2.0).
2) update OTP ROM via USB Host(2.0).
3) update OTP ROM via SMBus Host(100kHz). <- SOC_CFG stage (SMB PU-10K)

RESET N deasserted
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SWBus Slave?,
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: _TXCP_RT :
. HDMI_TXON_RT I .
H HDMI_TXOP_RT. 35| H
. g | H LC3
: b= H A o HDMI_TX2_P  C1 A1 HDMI_TX2_P_C
1= . .
: : Silk printing:
. H HDMI_TX2_N G2 | <~~~ A2 HDMI_TX2_N_C
: gkl : HDMI1
. 3 . T
: < 99 . GND‘\‘ B1 Lo cay external (A)
: g : CN5 B2 G cux CMC & ESD
H . TYPE A HDMI_TX1_P  C3 A3 HDMI_TX1_P_C
12 HDMI TXP2 HDMI_TXP2 223 g _104P.10V.C HDMI_TX2_P HDMI_TX2_P_C HDMI_D2P 1 n HDMI_TXI_N C4 |~~~ A4 HDMI_TX1_N_C
12 HDMI TXN2 ; HDMI_TXN2 _ C221 S| _104P,10V.C J HDMI_TX2_N HDMI_TX2_N_C oz | oo
- S HDMI_D2N o ] PCMF2USB3S
12 HDMI TXP1 HDMI_TXP1  C222 =|_104P.10V.C HDMI_TX1_P HDMI_TX1_P_C HDMI D1P v .
- HDMI_TXN1 G224 S("104P.10V.C HDMI_TX1_N HDMI_TX1_N_C i
12 HDMLTXN1 S ow |
S HDMI_DIN or LC4
12 HDMI TXPO HDMI_TXPO _ C225 ol _104P,10V,C HDMI_TX0_P HDMI_TX0_P_C HDMI_DOP o0 HDMI_TX0_P C1 A1 HDMI_TX0_P_C
15 HDMITXNO ; HDMI_TXNO __C226 S| 104P.10V.C HDMI_TX0_N HDMI_TXO_N_C i o
- | HDMI_DON p HDMI_TXO_N G2 [~~~ A2 HDMI_TX0_N_C
12 HDMI GLKP HDMI_CLKP  C227 3| 104P.10V.C HDMI_TXC_P HDMI_TXC_P_C HDMI_CLKP o hee
12 HDMI_CLKN ; FDWICIKN G228 |81 104P.10V.C FOMITXC N HOWI_TXE N.C o [ GND ||| 4—E1 o | external (A)
8l RB520S-30H D5 HDMI_CLKN o B2 Ly caz CMC & ESD
HOMI_AUXP 229 |2| 105P.6.3V.Y HDMI_HEACH VDD 3V3 C R198 22K1  HOMICEC_CN HDMI_CEC cee ]
12 HDMI_AUXP DM AUXN G230 |S|_105P.6.3V.Y _HDMI_HEAC- - HDMI_HEACEC RSVD [Irsve
12 HDMI_AUXN = g = = HDMI_DSCL HDMI_DDC_SCL sou [ HDMI_TXC_P C3 A3 HDMI_TXC_P_C
° SOD-523 HDMI_DSDA HDMI_DDC_SDA fson
HDMI_CEC R566 NC/0 HDMI_CEC_CN 30V . HDMI_TXC_N C4 [S~~—~ A4 HDMI_TXC_N_C
12 HDMILCEC & o0 ot oM CEC 200mA +5V_HDMI L s 8 oo ] »
VDD_3V3 _LEL, HDMI_HPD _R201 NC/0__ HDMI_HEA( HPD 9 PCMF2USB3S
N 2 R199 1.5K,1 HDMI_DDC_SCL, HDMI_DDC_SDA 12 HOMIHPD < — - weo |
are connected directly the HDMI PHY; H
R DCDC_SV o33, : SSRUPUURUPPOROURRPRRRIIID feitcll M R204
2 HDMI_CEC is 3.3V; ez ~ oND LC5
HDMI_DDC_SCL HOMI_DSCL HDMI_DDC_SCL, HDMI_DDC_SDA * R2 updated (EMC suggestions): H ) ct Al .
15" DM b6 SoA (STRM_DDC DR ROV D50% are upto 5V; .12 updated (ENAC suggestions):  Encriof ot I G-V ano| hannd Jrone
- . G2 C2 IS~~~
M —_— G3
GND ¢ N '
wecesseeess  GND G4 GND“‘% wocar | external (A)
. B2 bwciz | CMC&ESD
HDMI,AST .
R R e L T L L DCDC_5V_PG +5V_HDMI VDD63V3 HDMI_H6D2 . HDMI_HEAC+ G3 A3 HDMI_HEAC+ C
. HDMI_TX2P_RT HDMI_TX2N_RT HDMI_TXCP_RT H Part-A Q32A R604 Part-A Q33A 0190 H f—
: Q158 Qi5A Q31B : xteh;sl'gg\/ | BSS138KDT o 5&“551 ;E)/v | BSS138KDT seeeeeee : HOM|HEAC G4 A4 HOM|HEAC.C
: . < 5 la = < % | =
: BSS138KDT © o BSS138KDT © BSS138KDT : VDSS<S0V 341 @ 15K VDSS<S0V 3p1 @ 1 SMD Type & " PCMF2USB3S
M N-cH |D D D | N-cH N HOMI_bDc_scL 1 T AL 6 HDMI_DSCL R HDMI_CEC 1 >f$( 6 HDMI_CEC_CN
H PMIC-VGEN3 PMIC-VGEN3 PMIC-VGEN3 H wlpto wlpTo
. VDD_PHY_1Vs 5¢ VDD_PHY_1V8 VDD_PHY_1V8 back-drive
: : n diode for
: : DepESV PO +5V_HOMI v -nting the back-drive
H H Part-B Q328 R605 Part-B Dprt\;t to occur
: = = = : Vth>1.5V | BSS138KDT Vth>1.5V 1
: GND GND GND : VGSS20V 3 |o = = VGSS20V 3 |o Drodt,
: : VDSS<50V Zgl @ VDSS<50V Zgt @ 1 6 HDMI_CEC_CN
. HDMI_TXIN_RT HDMI_TX1P_RT HDMI_TXCN_RT . oF 2 M) 1.5K,1 of Ao el
. . HDMI_DDC_SDA 4 % [.* 3 HDMI_DSDA g HDMI_HPD 4 w{;( 3 HDMI_HEAC-_C
: Q298 Q29A Q3TA : perta s e ? qass ppiobip
H N V_H
: BSS138KDT o © BSS138KDT © BSS138KDT : R608 M1 |lGND BSS138KDT GND\\H 21l e H—Q(} 5 +5V_HOMI
H D | N-cH D | N-CH H DPC1
N PMIC-VGEN3 s PMIC-VGEN3 PMIC-VGEN3 M HDMI_DSCL 3 € P 4 HDMI_DSDA 0201
I VDD_PHY_1V: VDD_PHY_1V8 VDD_PHY_1V8 : aid B
. : DCDC_5V *Constant-Current Laidlal 104P,10V.C
: : Max:0.5A ut7 > 40mils AZG199-045 RTG o
: oD NI NI : GND“”CZL{E 0L asvssy | VN VOUT INguisa i;gHDM‘ TSOPE1 5v/1pF
. : 2 5V5.
: GND GND GND : High > 5V
H HDMI_TXON_RT HDMI_TXOP_RT H Low <0.7V g ey 020z 0201
. Qaos B0 : NCAQKY 4 | [104P,10V.C
. . 4 10BP,6.3
BSS138KDT © © BSS138KDT . enp [F2
: n-ci [P : TPS2069DDEVT =
: PMIC-VGEN3 PMIC-VGEN3 . GND
t VDD_PHY_1Vi 56 VDD_PHY_1v8 : PU@VDD_3v3 ==
Part-B artA oA DCDC_5V_PG " R206 5 0 EN_HDMISV | C234 g 105P. 1%6“ GND
H Vth>1.5V Vth>1.5V a dedicated FET for each signal .
H xgg?ggx = = xgg?ggx can provide better isolation :
H < GND GND < between signals and minimize crosstalk. B
VDD_3V3
VCC: 1.65V~5.5V
VI <=5.5V, 0D
VIH >= 2V u19
ViL<=08V 4 35 | 3[104P410V,C
DCDC 5V DCDCSV_PG B | S i
R210 I DCDCSV.PS L % DCDC 5V PG 22,2526
= 74LVC1G07
70
15K,1 105P,16V,J
Title :
1 HDMI2.0a TX
Size : |Document Number : Rev :
4 * A
: W32




H VDD_3v3
>20mils  “*°%*"* Max:20mA |F_TMXD2305001898DV Page 55 of 151 15.06.2023
FB4  220,700mA
: 1 0402 2 +AUD_VDDA
: c23 c238 239 | C240
. --- New Part/Package : 0201 0402 0201 0402
v | 106P.63V o201 {06p 6.3v
B 104P,10VIC R211 0 B
0 1
= A =
PMIC-VGEN3 FBS 220,700mA AGND_AUDIO GND
VDD_PHY_1v8 0o—J 0402 -2 +AUD_VDDD
co4
Max:10mA 52T
2241,6.3V u20 & 8 )
= 2 a 3
= 2 : I
GND 8 5 5 Layout: Analog Trace, >8mils
FB6  220,700mA
AUD_LINEQUT_L LO_L LOUT_L
IZCZ 14 LINEIN_L LINEOUT L 12 | | SC5 +|< 220U,6.3V L 1 Toa02 2 |
12C Addr: 0x0A
: 5 : FB7  220,700mA
AUD_LINEQUT_R LO_R LOUT_R
For the 32 QFN version of the SGTL5000, the I°C device LI PN UnEoUT A [ R__sCé +| 220U63V OR 1 oo 2 _
address is 0nD1010(R/W) where n is determined by co2 | coas 820,25 )
12C_ADRO_CS and R/W is the read/write bit from the 1%c 57""0';“9” 0202 0402
¢ protocol. »> AUD_LINEOUT_L 25 a7 | 471P ) allz
0n0-1010 >>AUD_LINEOUT R 25 f T
| i
F L) )
AGND_AUDIO AGND_AUDIO | esoro.0s
D _0.3020.05
: 244 : 346-510414-200G :
Layout: Analog Trace, >8mils 0402 : 347-104018-210G :
471P : 5 .
FB8  220,700mA . _ .
MIC_IN 8 AUD_MIC . .
i (:245|E v 1 2 | 15 1 e e L |8 : ot L : o8
H TOUT R AUJ2 H
2 AGND, AUDIOQ .
AUD_MIC_BIAS M - MIC_IN .
R212 . 237K _MICBIAS 16 |\ ping WP R -2 : N a 1X4 :
C246 N 346-510414-200G .
0201 H N H
105P,6.3V,Y HP_VGND |-+ N
(3 . .
AGND_AUDIO : AGND_AUDIO :
11,202332 [12C2_SDA & B218. 0 AUDSOA_ 27| orpy paTA
D6 NC/AZ5125-01H.R7G
11202832 1202_SCL R214 on 0 AUDSCL 29 firp gk vag [0 AUDVAS Co47 oI 104PIOVC, A ¢ loutL
< D7 Z5125-01H.R7G
| C__LOUTR
D8 Z5125-01H.R7G
datan R215 . 0 AUD DOUT _ 25
10 SAl2_RXD (—redata 2 12S_DOUT GPFILT | 18 AUD CPRLT cz48_|8\ NC/104P,1 A C MCIN
10 SAR TXD y)—tdaad R216 . 0 AUDDIN 26 | \q oy s A
R217. 0 AUD_LRCLK 23 Charge Pump Filter: NA AGND_AUDIO
t VAC. - F g
10 SAI2_TXFS Dy—be A 12S_LRCLK 28 LL\E’SDC?A'SE’:‘%E?Q ;fe‘é' AGND "AUDIO B
R218, 0 AUD_SCLK 24 NC6 sz .
10 SAI2 TXC Sy—bchclk A 12S_SCLK NG5 [—75—X
NC4 [—7—X
a NC3 (5 R219, 0
W NC2 g—
10 SAI2_MCLKy»—melk R220\ A0 AUDNAK 21 | gvs woLk 235 o NCT F—X
< 3 g L
g2 88 3|2 =
E E - AGND_AUDIO GND
T o - AGND: Star connected to the jack GND. R
A CTRL_MODE  LOW:I2C SGTL5000 A I - - -40~85deg 4 + P P A
CTRLUDATA  SDA via to GND plane at a single point.
CTRL_CLK ScL S
CTRL_ADO_CS 12C Addr(n) DAGND—AUD'O
— Title :
= |2S Codec(SGTL5000)
Size : |Document Number : Rev :
B M8MT51 2
Date : Monday, August 15, 2022 [ Page: 17 / 32
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RGMII GbE

for CPU(2.5V I/0)

ENET_VDDH_2V5 222 s 0t 0 o NVCC_ENET 2V5
ITFCTMXI IoUE1GgY8 BV e COMNECTOR SOLDER SIDE Page 56 of .5 chrR6.2023
connect for +2.5V —
VENET_3v3 RGMIII/0 = > 1e7 T
o~ FB9  220,700mA 224P,6.3V | 105P.6.3V.Y MDOO+ PIO LMJ o1 ME(DD+
1 2 ENET_AVDD33 .
o402 —
C251 c252 GND for 2.5V 1/0 : i
&ox [ Typ~2.7V ENET_VDDH_2v5 MD- PlOo o JB M-
Max:170mA 105P,6.3VY224P 6.3V C253
> 60mils 7@ @a -
FB10__220,700mA owo 105P,6.3V.Y MDD+ PTo 0.3 MXCL+
VDD_3v3 {os02] L LUJ
Ccas4 c255 LC66 oND s
a0z 0201 ~1.1v t
Y — 0 DVDDL/AVDDL core power -
106P.6.3V | 224P,6.3V NS S BT 1 }m[ 2 ENET_DVDDL_1V1 MDC- PEO 0 J6 MKCL-
I T b C256 Cas7
HE
= ~ 0402 0201
GND S o 47U,16A 16T 0T
< S LC_2D5X2_P2D1_H102 106P.6.3V| 224P6.3V MD(E3+ PSo 4 MxeE+
1 °| T L—A—A—J
Ground trace for RX_CLK/TX_CLK § § S S 5
- GTX_CLK / RX_CLK 125 MHz at 1000 Mbps, 25 MHz at o o 114mA(In, T -
TR o 51 | . 100 Mbps, and 2.5 MHz at 10 Mbps digital clock input g g o T pvooL -2 (i) MD(E)- PEC ©.JS MX2)
a (=]
T % 9 g s
s ghaiaticaivin e, N 10 ENET_TXC ~>————————"$HGTX CLK FB12  220,700mA 1CT 1 1eT
BX_CLRTE_CLK 34 6 S51mA(in) ENET_AVDDL_1V1 12 M3+ P3o- < JT MECEM
E 10 ENET_TDO 357 TXDO AVDDL1 {0402 }
e T tocROMILartaos 10 ENET_TD1 36| TXD1 11 C258 | C259 | C260 | C261
AR Irasa mang s 10 ENET_TD2 37| TXD2 AVDDL2 |7 30T %30T 00T o%0T
10 ENET_TD3 TXD3 AVDDL3 -
MD(3)- P4o 08 MX(I)
2 AR8035 2ePEJRP YA 6JRRAPOIY
— .
ENETRXC g7t 3] a7p ‘\‘GND 10 ENET_TX_CTL ), TX_EN 2 U\
o s =4~
10 ENET.RXC << R223, A 22,1 . 1.8/1.5V10 31 RX_CLK & F'lo——|
e ETH_TRX0_P 0.4TUF
10 ENET_RDO _R224, . 221 RXDO _ PHYADDRESSO 29 | RXDO TRXPO FTHETRYO-N W
R225.°2°, 221 RXD: PHYADDRESS1 28 __TRXO_T
10 ENET_RDI R226. 2" 221 RXb2 __mopeL 26 | RXD1 TRXNO ETA_TRYXLP
10 ENET_RD2 28 4251 ROz Mobe 55| RXD2 TRXP1 TR TRXLN
10 ENET_RD3 T RXD3 TRXN1 ETH_TRX2_P
TRXP2 CTRYZ]
RX_DV ETH_TRX2_N
10 ENET_RX_CTLLC R22: 5 221 - MODEJO] 30 RX_DV TRXN2 s - = =
- TR FoTRG Silk printing:
VDD_3V3
v ENET_VDDH_2V5 LAN1
1 CN6 coee 3L a7t |,
R230 R232 R233 | R234 3
o o~ o 1Gb/s Link/Active _LED_LINK1000 23 3301 UNK1000R L4 f P VL LED_ACT
>~ 100Mb/s Link / Active LI INK10_100 4 L3 G ° © A L2 LAN_LEDPWR
;’E
oK 10K o | e R23; 0 wmpc 40 C263 _| C264 ETH_TRX0_P P9 R23s
10 ENET_MDC I R237.2~_0__MDIO 39 [ MDC Tz iz FTH_ TR P70
10 ENET_MDIO <] T A W MDIO 2.5V (3.3 Vtolerant) EMI Filter: ETH_TRX1_P P7 ~
11 ENET_nRST ) — RST st foriep | 47T1P | 471P FTH-TRRLN P M1
D9 RB520S-30H ETA_TRXZ.P M1 X 330.1
SOD-523 = ETH_TRXZ_N M2 ——X
ETH_TRX3_P
11 ENET_nINT ({00 gggmA R240,  ~ 0 ENFTINTH 20 | Nt o FTH-TRG N o L VENET_3v3
G2
LED_LINK10_100 N P2 G2
23 VDDH_REG LED_LNKt0_to0 [2* ENET_VODH_2vs 0—F24! —
Support external o G LED LINK1000 | 22—MODED  LED LNK100D 1
25 MHz 1.2 V swing clock input through this pin.  ENET_XTLO 4 XTLO — — =
21 PHYADDRESS2 LED_ACT N
ENET_XTLI 50w LED_ACT GND
25MHz +/-30ppm freq. X5 7
. 25M.EP RBIAS 2
toleranceis preferred 1 3 o4z ) D46 D47
xHk ETH_TRXIN 1 10 ETH_TRXI_N ETH_TRG_N 1 10 ETH_TRX3_N
- o < | 40~ 85deg ETH_TRX1_P 9 ETH_TRX1_P ETH_TRX3_P 9 ETH_TRX3_P
5 8 ARB035-AL1B-R 5 d c[s | d |8 If
CZ%QE & & 237K 1 47-08035! 3 GND“H ETH_TRX0_N ¥ 7 __ETA_TRXON ““GND GND“M ETH_TRX2_N ¥ 7 ETHIRX2ZN U“GND
15p o WO ETH_TRX0._P gﬁ 6 ETH.TRXO.P ETH_TRY2_P 6 ET_TRGP
LY = =
GND GND AZ1045-04F AZ1045-04F
= = TPD4S010 5V/0-5pF TPD4aS010 5V/0.5pF
GND AZ1045-04F(0.5pF) T /(R (5V 155,
#5(FH A LAN w/ Surge #5362, o] 1454 AZ1213-04F Hif
Defauh
PHY pin b A O Doscription Inaeenal vioak
pull-upidown
T = v . . Table 2-4. LED Status the LD interface are active low.
TYADORESSD || LBD ACT S ool aet Ve lower ° Power-on Strapping Pins CFG
= rog ahysic,
il | uppor o, Shs ot ne'phyaioal odrues aro 2 Symbol 10M Link ~ 10M Active 100M Link | 100M Active = 1000M Link | 1000M Active
BT FHYADORESSE | 9 0 40, i ENET RO R243. . NC/1OK.1 ENET VDDH 2V5 i
| Ft_ow MBEEL) | Mods nuinct b1 6 [ = EHYADDRESSD R244, 210K LED_LINKIO_100 | OFF OFF ON oN OFF OFF
e it L i o s ENET ROD LED_LINKIOU | OFF OFF OFF OFF on Bl on
LED_ 1000 MOCER] M aminct il 2 1 _RD1 PHYADDRESS1 R245, 10K.1 oy Y s = = P
= e s " e o LED_ACT OoN BLINK [ BLINK N BLINK
| ! R
R LK + v Soinat tha RGMIT U6 voRags seval o 1—5«/\»—:—40 ENET_VDDH_2V5
iy ek LED_ACT PHYADDRESS2 R247.727 NC/10K
0=16Y D 2
Y= Puli<deen, 1 = Pull-up,
e AR R s A A o N i ENET_RX CTL _ moDE[0] RZ“&Vz\/\ 10K.1
3 Becauss the MAC devics Inpul pins c.enkbe driven high or o during wer-up o meged, PHY pawer-on
whrmy ubus cort b srifectec By the MAC mide. In this m«.m
The active status of LED_ACT and
" ENET_RD2 MODE[1] 9249\/2\/~ 10K.1 LED_LINK1000 depends on power-on
peswmt. Tha inpul level of any KO pada (excent type) s bemited Lo 3V, which requenes poeer - strapping mode. When the interface is )
on strapping pullup to VDDIO_REG or VDDH_REG but naver to 3.3 % strapped high, the LED interface are active low.
5 Whan usip 2.6 Y REMI D vollage evs, RXCLE can bo pullap or sul-down ENET_RXC 18/1.5VI0 H@vz\, 10K.1 N
Table -3 Madn definitien ENET_RD3 DFI
noda (3:3) Duacripsion = MODE[3]. R251, s~ 10K O ENET_VDDH_2V5
BES REMII, FLL OFF INT R25: 10K, 1 itle :
f——————O ENET_VDDH_2V5 Title :
[ il it LED_LINK1000 __ mopE[2] R253. 2/ _NC/10K it
e ADDR[2:0] = 100 - v i RGMII GbE(AR8031)
Mode[3:0] = 1100 L Size : |Document Number : Rev
GND




M.2 Key-

PCle PWR (Key E)

DFN_6_POD65_HOD8

VDD_3V3 o VPCle_3v3
Max: 154 o5 o ’7“2“ , > 100mils 7158
268 cafe 5 ‘gun ‘ﬁ; 2 TOM_VPCle
i )
EN CB Vout ~2.3A
mE @ e o
1ospbav W% 1ove APLI5E2AGBITH ot

3.3V->1.8V Level Shifter

- PSRN

e

0.0
11 PCIE1_nCLKREQE)-PR12

To support PCle L1.1 substate, a bi-directional open drain
CLKREQ# must be connected on both the Upstream and
Downstream Ports of the Link, please ref the i.MX8M HDG

CN7-G3 (@BOT)

IF_TMXD2305001898DV

C:165V-5.5V

5ji0spijov.C

toM.2

v, 00
2V M2t
vy

4 M2 _sUSCLK 32K

e { Il need a1 leaxt twice |

CLOCK GENERATOR

High> 17V
GND Low< 0.6V
PU@NVCC_SNVS_3V3 D10 RB520S.30H] 273 aND
5 c A [z
PCIE OIS Fipgs 0 PCie nDIS Rogs o Ple_DisH
LClenOb R2es, .0 ] 10 PClo_nDIS
2 o igh: Enabie Wi-Fi W_DISABLE1Y)
high: M.2(€) Power On NVCC_GPIO3/1PD . I
low: M.2(E) Power Off GPOB4 G670 low: Disable Wi-Fi
VPCle_3v3 BT_DIsH
- 10 BT nDIS Sy——_R27_r, . 0 | PLOSH
Tigh: Enable 8T 2 W_DISABLE2S)
NVCC_GPIO3/LPD | MEREabIe T
GPIO[S]
Jom o Jom Jom Jow o
uE  mm  me  @o
AT *Tone o] ap.5] 100709] 24753 050100 150100
maE =
o7 > 100mils
BT.USB NGFF75-E VPCle_3v3
- 1
Re7t 0 M2.Uss 0P 3] GND avs2
e R 7 VA ] — L
15 USB HUB DN M2E A —{ UsB D ED1 1
t———| GND 7 POM GLK/2S_SCK(1.8V) [yg—X
X1 SDIO_ GLKISYSCLK(1.8V) PCM_SYNG/2S WS(1.8Y) [3—X
X3 SDIO_GMD(1.8V) CMI_INIZS _SD_IN(1.8Y) [13—X
X3 SDIO_DATAO(1.8V) PONLOUTIZS SD_OUTI181) [ 15X
X3 SDIO_DATA1(18V)
X—7g| SDIO_DATA2(1 8V) VoG
X7 SDIO_DATA3(1 8V) UART WAKE NB3V) BT DEV_nWAKE 10
X737 SDIO_WAKE N(1.8V) T_RX(1.8V) [ NVCC_GPIO3/1PD
%—=" SDIO_RESET_N/TX_BLANKING(1.8V) GPIO[2] D57 RB520S-30H
Cor4 A pCle_nols
Wi-Fi-PCle o -
35| GND 33 ; UART_TX(1.8Y) [ 34— <
0287 |f104P.10v,C M2_PETPO 5 ) .
12 PCIET_TXP 2| PETPO UART_CTS(18V) 35X ——> ve
A W2PETND 7 X
Re7o " M2_PERPO 47| GND_39 Key-E RESERVED 38 [—55—X
12 PCIE1 HXP§§ Ro80 Wz PERND PERPO 2230 RESERVED_40 [5—X :
12 PCIE1 RXN: = PERNO RESERVED 42 [g5—X NC/o _REF_CLK 32K Y1 REF OLK s e
POR1_REF_CLP_M2 47| GND 45 COEX3(1.8V) [ 45X : e
POIET-REFCIRN_MZ REFGLKPO GOEX_RXD(1.8Y) [gg—X H
REFGLKNO ] GOEX TXD(18V) [0—X m2_suscik_32K highiRun
PCle CLKREQH 31 GND 51 8. 5mms 56 K(32KH2)(1.8V/3.3V) e aoss B ToW:RESET &
ch (,mw‘ ™ = MZ_PE_WRF CLKREQO_N(1.8V/3.3¥ RSTO_N(1.8V/3.3V) BT OTSH > K PCle_nRST 10
PEWAKEU )_N(1.8V/3.3V) W_DISABLE2_N(1.8V/3.3V) Pie_DISH I_W—{RW 100K.1 4, NVCC_GPIO3/1.PD
9| WIDISABLET (L 8V/33V) 2
X3 RESERvED oD PETPY ATA(1.8Y) [-g0—X
: 53| RESERVED 2ND_PETNt Fac oLk o) oS
+——85| GND 63 ALERT N(1.8V) [g5—X
X—57| RESERVED 2ND_PERP1 VIO_1V8 [gg—X
54| RESERVED 2ND_PERN1 U SWPPERSTIN |65
$——1] GND 69 FEQIN 70X VPCle 3v3
) 23| RSVDREFCLKP1 UM PR SROGPION PEWAKE! N |23 1y
Location: CN7_G3(Bottom) %—72-| RSVDIREFCLKN1 7 1—CVPCle_3V3
Nut(6.7mm): A33-72001A-060G t— G — M
Screws(2mm): A32-812016-020G R592 RS76 g I
LED3 S ¢
T B[ rea 7] 15K 1K1 tagh
S 2 &5 & B—cauc @i LEDWIANK 4 - 2
O "
B K] 48-370750.280€ @linite W
3.3V -> CLKREQ# -> REFCLK(stable) -> PERST# = = NGFFE HEDS leoe 8¢ “ 1
*TPERST#-CLK: Reference clock stable before PERSTH inactive. - - +
PCle Bus during Power On Sequence 1 R2updated
- LEDW R
CN7-GaB
g HSSM20E40-671
NN s . inting: —> A1 As 1 B AT
- RE—E

SMBus Address Selection Table

> 20mils VoD_1v8 CKG
pmicswa IS 2OTOMA L 30mA VDD_1v8_CKG
q - ' 2 lax:30m, 7
¥ VDD_1v8: [oiz
—_— 123 e —
[ : legacy [ ceot [8] 10er 1ov.cl oo
i 5 SCKG_VDDO_ G203 |
SV L 5 B
fasen Bon s — e scLk VoG o
11,1521 12C3_SDA & SDATA FB14 220,700mA i
16 +CKG_VDDO 2 H
voo_ive croo—350 . R S| sADRREF Voooe [T — o
GND. [ B2, £\ 10K ' 8 FBIS 220700A H
VDD_3V3 VDD_1V8 CKG £ 5
4 +cKGVODA 1 2 H
VDDXTAL [-§ 0402 i
o VDDREF H
R300 R296 o por tached st it oselct sread OREF 21 200 |3
» » CKPWRGD_PD# H
cPUCLK
*1.PU 120k-Ohm CxG_ouTor
PCie_CLikREQH Tok roKr ‘ cao ouTos OO T ety S CIE1_REF_CLKP 12
SS_EN_TRI outo- TXG-OUTIF Y R0z, 0 POELREF-CIkp iz~ CE1 REF CLKN 12
o @ ouTt+ TRC-OUTT T 3084 0 POELREFCIR- M2
o osa ouTt
) 10ed10v.c Ut < 5
< sssiasior “ St Qs (B
VOD_1V8_CKG RoTovs ok 20| O2# ouTs: 'as %
Parta[s Part-A ane 2 o ot ™
Alsiath Clk 2 and 3 are disabled
*1.PD 120k-Ohm 1
VGSS<20V GNDXTAL [ .
VDSS<50V GNDREF |4 Tipe 300 KK - MK - % 0
GND GNDDIG 5y A bl
GNDA |75
GND1 5
aexu 3 GND2 |55
XINIGLKIN GND3
k6 X110
X - 3 xour pap (2
|TD|D|D 9FGV0441AKILFT 40~ 85deg Wt )
0110-1000 12
) «
in ]

GND

11

M.2 Key-

PCle PWR (Key B)
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VDD_3v3 . VM28_3v3
uzs =
Max: 1A 1svss g > 60mils 1A
c271 c212 I 5 ‘C?ND “i“JJ 2 TOM_VMIZE
R256 ) 3 )
[l TIEN 008 o Vout 234
*Re-Try o5 R2od
105P,6.3V.Y104P.10V.C | 10K,1 APL3552AQBI-TRG Re-Try 10K,1 Vm28_3v3
DFN_6_ PODG5_HODS
= en_vmze e
GND o< 066
PU@NVCC_SNVS_3V3 Di1 | RB5205-30H Low <086y 594
0 e e c A Frrs LeDs 3
Jowiove i oo S T 156
WWAN_nDIS_Rs90 o = 3
Slimiro Y
FULL_ CARD_POWER OFF: [Wnite
okt ) i~ G RNV R A
VM28_3v3 -
LEDWR
In order to avoid damages o the internal fash,
giese oot awich it e powersupl ey
. hen the moduie s worki
I Suggested that the power supely can be cut off
one s avoouer oree: > BOMIls Kb suseted i epouegsonh, et
NGFF75-2 VM28_3v3 for about 100ms high: M.2(8) Power On
Iow: M.2(8) Power Off
WWAN-USB 70— conFic 3 ava 1 [2 B9 jn 0 WWANIDD (WWAN DIS 10
—2] Nt 3V32 [-5—mwan_pore NVCC_SAT3/LPD
m28_Uss P $———7]GND2  FULL CARD. POWEH OFF#(1.8V0r3.3V) WWAN_DISH GPIO[31]
12 Uss s oe Men gy e S T Uss or DISABLE 1#(1.8V/3.3V) w—oﬁu TR F58  p 10K VM28_3v3
15 USB_HUB_DN_M28 5 e = us o’ P10 DA DSSHLED. TH av) [T S 2 abeaioram o)
t—"{ anD_3 wway
= Lowie eI(LEDDN) R functon s urnedon
High Leve (LED OFF
The (UJSIM card s ot powered
W ISABLELY gt s ¢ low el (arpane mose enabled),
NTACFUN=4 (R function disabied)
e7 EI—‘
GPIO 5(1.8V) B3
TPgs [o}—ODWAKE ON Witk CONFIG 0 GPIO 6(1.8V) [54—X
oPR = GPIO_11(1.8V) Gri0 i1V 56
Max{ransmitting power —— X—2o-| DPR(1.8V) 10(1.8Y) f] TP3s
Wil NOT be backed off. 25| GND_4 PLA szmemo au BW 30
12 USB3_RXN1 PERRI/USBS.1-Rx/SSIC Axkd I
12 USB3_RXP1 PERp1/USB3.1-Rx+/SSIC-AxP M—CLK I
o usss Tx_ w2 35| GND 5 UMDATA [
12 Uses mov SO % ’%Jﬁ U PETI/USED 1 TSSIC TN e (56— LI
- PETp1/USES VSLP [ R
— o 6 G0, ysue oL 45X
X4 PERnOISATA B GPIO_T/SMB_DATA(1 8Y) (42X FBO0T - 220,700mA
> PERpOSATAB: G0 BALERTI( ov) X
t——41 GND._  3(1.8V) a5~
>—3a| PETiOISATAA- . GPIO 181 55—
X5 PETO/SATA A= £ (X
t——25 GND & finean ovisov X
>—5| REFGLKn PEWAKEA(1 8Y/3.3V) (35—
»—2 RErcLkp Key-B NGO 55
t———2 onp o B
el i  Pulled up nternaly.
X ANTCTLO(1.8Y) 304z | comxsriay g M DETECT: Pl Y ehiev
o Pttt OBCRON Y [oi When i co s e 5 low ol
g NC/100K.1
i fun (00, ReseTH @18y)  M28_RSTH >—g2| ANTCTLA (1 8Y) SIM DETECT SIMDET R8GO . NC/I0O VM28_3V3
R282 ., 18K _ I = RESET#(1.8V) USCLK(1.8V/3.3V) 75—
WWAN ARST TPes [c} CONFIG_1 Vs 7
wCC Grio1/1p0 | RSOT L, 22Kt i
GPIO[6] 2] - a VM2B_3V3
33/ - 18 P69 [}
Location: CN8_G3(Bottom)
RO —— Nut(6.7mm): A33-72001A-060G
e modulecan be reset by criving RESETH to  low levl !
The module can be ceset Screws(2mm): A32-B12016-020G
vee
athomn
- HESM20E40.6715T :
= - Nut Connector
REEETE | VT fir gL
| - § HrRFE—E
1 st |
Wa” r = P196H165
[
s 1 " ! L

SIM Socket Silk printing:

CN9

SIM Card

silk printing: —> J1T BEAR () B0 BEARAS
CN8-G3 (@BOT)

NANO SIM
ol smoer
_ swomoor] o |8 smci
RSN EIR - nor | c2 s
[ ows gggg voo [S R e fgioiagro
L] 2222 so 10m||s

348-850063-
115U-A103(ATTEND)

210G

elriali|sleininlelalnlsE

| Powes f5AT

‘wrhoit Card
—a——
GhND D

AZ1045-04F
TPD4s010 5V/0.5pF

DFI

T : M.2 2230(E) & 3042(B)

Size : |Document Number : Rev:

o M8MT51 2
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DSI to LVDS

one Display, up to 1920*1080 (60Hz)

IF_TMXD2305001898DV

LCD Module

ALO51 (1A, 1.0mm)
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(1} Mnimem recommanded delay. | 5 ing to axcead thesa

.3V & 5V):
rive Voltage

346-522040-200G : P
12¢2 3.3V & 5V LD vps
HW Implementation
) o 8 J11 ECRIEVDS
>60mils SNGgmwa W iacAddr oS50
[ 2 ; ~200mA Tabia 6. SHEEDSIHE G Target Address Doscription 1 11 . 4, 5 .
VoD_1ve [N, TVDS_AZ+ 5128 VD5 83
7
: CSOS 0304 0305 0306 0307 CSOS 0309 CS\ LVDS_A3- 97 LVDS_B2+
: i) Wl ADBR=1, A Srobs s DA (Wres and (653 (el TVDS_A3+ 19 VDS B2
H (\’ Wt ADIA=IL AL s ks 8 OrE (0] Bt FS Rkl = 3 11 =
L] LVDS_AO- 1518 LVDS_B1+
TVDS_AOT 7 1? TVDS BT
9
SN65DSI85_1V8 SNE5DSIB5_1V8. WDs_AL- g 191 ;?
Part-B TVDS_AT+
Close to Chlp R571 Vth>1.5V wl EQSSISGKDT -
SNB5DSI85_1V8. eee w VGSS20V 3 |a ilk printi LVDS. 5_51 ilk printil
Veore_1P1_0utC311 47K VDSS<50V f by Si printing: VDS, T 29 Si printing:
D15  RBS520S-30H catz vos va s 4 & ﬂ' 0SS RS~ 04¢ rocz sCL 11,17.23.32 LCD Power =z & [I LCD Power
— ' S0 1PU-200K 0 VT ! 3.3V: #35~#39 ks 5V: #36~#40
s P low to Reset ¢ A SNE5_EN u28 SNB5DSI85_1V8 SNGﬁDS\SSJVB B . 7 35 .
11,15,19,20,21,22,24,32  POR# zggmﬁmg o 9%57
ca13 e Part-A Q27A +VDD_Panel_3v3 39 oy o0 FVDD_Panel_5v
P 883885 2 RS72 Vths1.5V o S aor . 52i52_9L i _E527 58S Caw_kaici _Es
10 LVDS_DSI_EN ) 224P6.3 2999922 $ - | i Voeeey B I 1A Tz or dwor oo O T o o
NVCC_SAI3/1.PD REFCLK | H2 N65_REFCLK R314 J0K.1_ |y o 55 57 e 106P 5.3V 106P 5.3V H
GPIO[1] | = Bl " wos e son 1 STIAT, 6 Los oA Rats, 30 Dy12c2_SDA 11172332 >80mils 1041 04P,10V,C 1041 mv, oAP.wv‘(?som’Is
EN soL H1 LVDS_1v8_ScL 18 oo
SN65DSIS 1v80_R315. NOJ4TK1 SNGSADR AT | SDA Ji VDS 1VE SOA TR = =
J||Rete. 7K1 »H ! resTy IRQ 49 IRQ L8V e
TesT2 N o Layout: LVDS 100 ohm differential pairs Layou
The IRQ pin will be - 5 . > > > - .
" o asserted when an angle of the bends must be >=135 deg. For all differential pairs(DSI and LVDS) in this design follow the guidelines decribed below:
12 Dsipeo Ja] Dron A Yoy (E,:i’;g)"c“"s on DSL. Route together with controlled differential 1000hm impedance.
N e Do S5 VDS AL Lots o1z Keep away from other high speed signals. Keep lengths within 5mil of each other.
‘*22 DD;LSE: J4 Sﬁl; :J\jm D8 SNG5_[VDS ATY SN65_LVDS_AO- C1 A1 VDS AO- SN65_LvDS BO- C1 [T ] A1 LVDS BO- Keep traces on layers adjacent to the ground plane. Keep the number of VIAS to imum.
- E9  SN65_LVDS_A2- SNB5_LVDS_AO+ C2 A2 LVDS_AO+ SNES_LVDS_BO+ C2 |~~~ A2  LVDS BO+ If VIAS _are u.sedl make it symEtrlcal through a" SIgnaIs' .
12 DSLDP2 H6 | pnp A-Y2N [Es—ses vos Azv o o Keep diff pairs separated at least by x3 of the trace width. NO STUBS on the signal path,
x GND bwo.ci | external (A) GND. tw,cnl external (A) : f y
12 DSI_DN2 DAN A van gg 3::5 tX“S A; \H—Ewm v o2 Lo Rty components should be placed such that the signals can routed in pass-through manner..
AY3P
12 051 0e0 H oe SN6s VDS AL C3 A3 DS AL Ses_wos 81 C3 A3 os B1
- F9 Pty
A_CLKN + — + + S~ +
12 DSIOKP ng oAcP oS e SN65_LVDS_Al+ C4 A4 LVDS AL SN65_LVDS_B1+ C4 A4 LVDS B1
12 DSICKN DACN FomFaUsEss SovFaUSE3S 121-003552-200G__APL3552AQBI
CURRENT LIMIT
g‘z DBOP B_YON g SNSS,LVDS,BO; Lc16 Lc18 Maumm Cuméni-Smit setpaint | Rl =10k 21 28 a2
% DaoN B_YOP SNB5_LVDS_A2- G1 Al LvDs_A2- SN65_LVDS_B2- G1 A1 LVDS B2- R~ 1E0 14 I 2
D2 BYIN | A4 SNGS LVDS B1- SNE5_LVDS_A2+ C2 A2 LvDs A2+ SN6S_LVDS_B2+ G2 A2 LVDS B2+ BB SR, «Mhsy tam | 125 | 1488
3o g2 = - w000 ey ey AL e I L R AL
B1 B1 T 5 !
SN65_LVDS_B2- GND| bwo_cws | external (A) GND: Em,‘:n external (A)
<2 pezr e [ — ‘H_Ew,cm CMC & ESD IFpocr | guerna) =100 wi | oas | 02
2 oeep A swes vos 43 ca A wos ax snes Los B3 ca A3 wos s 121-007111-401G__JW7111SDFNB
%— DB3N - = AN Tl it o
E2 SN65_LVDS_A3+ G4 A4 LVDS A3+ SN65_LVDS_B3+ C4 [y~ A4 LVDS B3+ el :‘m 22 | ae | 26
%t DBCP B CLKN | A6 AAAE ™™ T S ViR e
%~ DBCN B_CLKP B6 PCMF2USB3S PCMF2USB3S e P AT T 18 18 e
proesea e e IR I
Lc19 e o e | gas | 0ss | a7
SNB5_LVDS_A_CLK-  C1 Al LVDS_A_CLK- L
58838858 e mema o | 22 | 24 | 2v
zzzzzzz2Z SNB5_LVDS_A_CLk+ C2 A2 LVDS A _CLK+
e 121-051711-400G__G517ALIRB1D
P S A GNMH&mm external (A) - - !
)< ||| T 40~ 85deg B2 b caz CMC & ESD 258 | 287 | 398
225 | 25 | 215
SN65_LVDS B CLK-  C3 A3 LVDS B CIK- an 1 11
— dCrvnr Carrerd Trigger Poml {[ETS o8 0T 0.0
SNB5_LVDS B _CLK+ C4 A4 LVDS B_CLK+ DAz | 08 | 0518
PCNFZUSB3s o264 | 033 [ o
When the SN65DSI8S is reset while VCC is high, the EN pin must be held low for at least 10ms before being 1zv= 1L 0175 | o025 [oszs
asserted high as described in Table 5 to be sure that the device is properly reset.
Tahle 5. Initialization Sequence
INITIALIZATION - . = L *Re-Tr H
BEQUENCE INITIALIZATION SEQUENCE DESCRPTION Max:1A use Y > 80mils
NUMBEF 6 1
Inkoeq 1 B oe voD_avsoﬁ gND OlLL\I;; w0 +VDD_Panel_3V3
€319 A 4 3 -~
e Aftar powsr 15 Appded anc stati, the D5 CLK lanés MUBT b6 In HS state and Ma D1 data lanss MUST ba dnven e Leresy VvDD_3v3 o201 7] EN OCB =% 00’ okt Gl
e nLP11 state Vi<=5.5Y, 0! EPAD [1-anD
Ik 569 3 St EN pin to Lo _ 4§L|5 20 §H‘04P jlov.c é‘;ha?iﬁﬁﬁélwa
wak 10 ms [ LYDSTYODTENE) 4 wos BN von_paat Panel vop_en_GND
InF 560 4 [ 70 04 pin o Hign GPiO[0] 7 R343 10K ce21
Wak 10 ms 1" 0 DD_3v3 Tz
[ Inllialze #ll 3R registers bo Mak spmwopiste valis ased on ha lmplmenlslon (The SNESDSIR & nal 104p6V
tunctianal unbl ine SR regiters are hiiakzag) = =
Ink 500 6 [ 5ot b PLL_EW o (GER Ga0.0} PUGNVCC_SNVS_3v3 D16 RB520S-30H GND
wak 10 ma 1" 11,15,19,20,21,22,24,32  POR# 3} A_LVD:
Inf 520 T [ 56t Ihe SOFT_RESET bt (C5R Dx00.01 .
- Re-Tn H
Wat 10 e 11 s us2 ¥ > 80mils
Ik 5oq & [ change Dl dals loss 10 HS slate and slar D31 vhles shisam 200mA N out w0 +VDD_Panel_5V
wat Sms 1 ar s Vout ~1.5A
i o & R Dok all aststars ant continn ey wade cortectly witen EPAD b e [N
) R APL3552AQBI-TRG
||‘: ] or“ [ Wit ExFF 10 CSR 14ES anc CSR ORER 70 (sl v a0l iegpelar i DFI,L
a1 ma
Iniseg 11 | Resd TSR OKES aid CSR CuEE. I CSR (HEY and CER (WEH 1= 0400, Tan go back 1o slp 72 and re-nkaize

Title :

DSl to LVDS(SN65DSI85)

Size
Custo

;IDocumen! Number :
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LED Backlight
5v/12v

PWM1L

VLED Backlight:
LED Input Voltage

VCC: 1,65V5.5V
)

11 LVDS_PWM1BL 3 e

322 |51104P.10V.C

_I_.I

(5V or 3.3v)
+VDD_LVDS_Panel
Backlight Dimming:

R348 X
1K1 'Duly(%) 10~ 100.

(or DC(V): 1.5~ 5.)

DC Mode

Ds_PWM_BUF 10K1_DIMMING €323

NVCC_GPIO1/1PD
GPIO[1]->PWM1

74LVC1G07
SC70

Vth>1.5V
D VGSs<20V
VDSS<50V

QsA

STBY/RTC
NVCC_SNVS_3v3

s
BSS138KDT
oS 8L page

Q8B
Part-p PartB|S
Vth>1.5v |
VGSS<20V
VDSS<50V (o0

GND
BSS138KDT

BSS138KDT
Part-B
Vth>1.5V

11 GPIO1_DIMM_DC )
NVCC_GPIO1/1.PD

GPIO[15] VGSS<20V
VDSS<50V
GND
Qaa
nec [D
(sVor3av) sssisgoT ke
+VDD_LVDS_Panel P47 VGSS<20V

PartAls VDSS<50V

| TMXD2305

pr0.25

Silk printing:

DIO(5V)
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VDD_3v3 VDD_3v3
voD_3v3 voo_3v3
Raaq| PartA a7a Ras| PartA Q9A
DI00_C Vth>1.5V | BSS138KDT VEh>15V o BSS138KDT
it VGSS<20V § |0 = VGSS<20V 3 |0 =
X 10k1|  VDSS<sov Agt @ 10k1| VDSS<SOV 3t
D02 1041 ooo s 1 ST %6 oooc ooe 3 1 ST B vosc
0107 C B B
i Ll 1x12
Max:1A > 60mils DI06 C VDD_3V3 VDD_3v3
F2 11A6V DI07C MLX_12_P1D25_H3D4 VDD_3v3 VDD_3v3
+5V_DI0
DCDC_sv PWWV_OUT 1 Rosg) PartB a7B Reso) Parth Q9B
o h w h ol
GND|[[104P.16V |21 C8173] — VGSS<20V 3 nES:weKm VGSS<20V ¥ nES:weKm
ToK1] vpssssov Ete & vossssov St &
17 AZEISOIHATG 101 3V3 4 51]R[ % 5 oo1c 0105 V3 4 5T % 3 Diosc
& paariag pyaria g
el 3
VDD_3v3 VDD_3v3
VDD_3v3 VDD_3v3
NVCC_GPIO3/1.PD Rasg| PartA QsA Ras7) PartA Q10A
GPIO[13:6] VEh>1.5V o BSS136KDT Vth>1.5V o BSS138KDT
0100 _3v3 . VGSS<20V 3 |0 = VGSS<20V 3 |o =
e e 1 DOL3VS [ 1ok1| vDss<sov Het & PSSOV Bt 2
10 GPIO3 DIOY e g ooz vy ST 26 bo2c oo 1 FAT %6 bosc
10 GPIO3_DIO2 01 DOV |'GND - = S
10 Grios Dlos I et
10 GPIO3_DIOS AT |GND VDD_3v3 vDD_3v3
10 GPIO3 DIOB L v oo VDD_3v3 vnnﬁxva
3PI03_DIO7 RUZETEN !
10 oo Raro) PartB Q88 Ra7t) Parts
x‘[“;l 7{\)/\/ w| BSS138KDT V‘(h:; ))er E esswzaxm
GSS<20V 3 |0 % <20V
D51 10K,1 50V f, 8 VDSS<S ,nv :s L g
wooe 1 P10 owoc os e 0035 ST B o oosc ooy 4L s oorc
DT C 7 %ﬂ 9 _oorc D105 C i ©
L 3Te sl8 I i1k lir
ooz 7 oozc || ND]] orog ¢GNP
DS C 5 & Dosc Di07 ¢
AZ1045-04F AZI045-04F
TPDasoto SV/0.5pF TPDasot0 SV/0.5pF PU-5V
0100 RATY, . 47K
DI0T_C Ras1 47T DCDC_sV
LIRS Ras; 47T
VCC: L65V-5.5V X 3842 4TK.T
VI <= 5.5V, 0D VbD_3v3 2
i
D 3 e 212“5 Bae. 7K1 DCDC_5V
10 PWM2 S o 5 388\ 27 47K.1 !
NVCC_SAI3/ D 4 PUNLOUT 033¢ ol 47ip M: ND D106 C 89 20 a7k
H A A3 47KT

GPIO[4]->PWM2

R394

TALVG1G07
sc70 1

DCDC_5V

55V Raz2
t‘lf ’5“?‘ S. VDD_3V3 _
pi 8L 0n a2 [aoepovc | 10!
11 Lvm EL En > 4 LVDs_BL_BUF R376 0 BLONOFF
NVCC_GPIO1/1.PD fent
GPIO[8] 74LVC1G07
SC70
100K,1
Silk printing:
Control Signal Voltage
JP5(1-3): 5V e B
JP5(1-2): 3.3V * 7
BLONOFF l‘
(svor3.av) i Max:1.5A —3 Silk printing:
+VDD_LVDS_Panel® OVDD_3V3 F3 26A132V I LCD Backlight
DCDC_SVO oDCDC_SV e = -
o _ 5 6 _sViED 12y svBL B :_Lcamﬁ j_cwss
> 100mils 2y GRS B oz
" — 2X3,8 Ensp 16V, 104P,16V
Silk printing: 6= =
B.L. Power o one
. *
JP5(5-6): 12V VGs<y/ 1oy PBSIBK aio o
JP5(4-6): 5V ID<=6.an omiNG 1 10__owmine
e 12y sv s swieo s :ﬁmom}u 2 ':g BLONORF
344- 002003 610G GND \H 3 s/ 8 “; ND
Mini JUMPER RED 2.0mm aLc B S@'ﬂ
75K.1 L PDFN_6_P0D§5_HOD65
105P,16V.J " — - AZ1045-04F
T BLCt |g 104,16V TPD4s010 SV/0.5pF
Ves - 4v 2|
5°150/(75+150) = 333V - BLR3
© 150K,1
TP93
e, wen o eLozB BLaza
: weca
| e BSS136KDT essramo Pt
: NVCC_GPIO#/LPD ~ + parts Pe2 VGSS<20V
N GPIO[30] . V;h>1 sv Part-A|S /DSS<50V
o VGSS<20V
= DSs<50V
GND
P01
lo Bl
Do bk
o | —2 »foi° TP 3V
PU@NVCC SNVS._3U3 ng Resiosrzwwm o RlSC(ARM): son o |OPHOPR |4 e mar
‘ —— i2cdetect the EEPROM = 0x50~0x57. e Jroweaove
e EEAddress £ AO/A1L, 7bit. AZC199-045.RTG oo
TSOP6-1 5v/1pF

von,_v3 > 60mils

VTP 3V3

12¢3

Silk printing:
Touch(3.3V)

Silk printing:
12c

Max:0.5A
R568 10K, y1p avs [rano
€337 2
hwGND J—M/_Q TPJ1
0201 NC/4.7K,1 TP.SCL 3 4 TP_ALTH R402 [ . 8
), S o eol 53 ] w
NC/47K1 TP_SOA 5 6 TPRSTH Rags KT e gy TS
oo 2 R N CPIoE] VTP_3V3(
o oA 5
0V.C |8| TPC1
11,1519 12C3_SCL y—R406 TPsa GWW—{ I—‘
T0_s0A fEF
11,1519 12C3_SDA <<>>va\_S Cable 4% 180 /2
[1enD

BOX HEADER, 167/ 26mm, F, 90D, NATURAL, SMT, AT250WA.5-08P(JOINT TEGH

Front Panel

Silk printing:
Front Panel

onp || €242 5] 104p10v.C
VS35 mags 1004 ) ONOFF_sTNE
& 1501 FPIED

#CPUONOFF Button ¢y
Y _3v3 B398 A oo
e saiyeo Fp_PWM_3.3v |
i 0 R3%6 1

CP’OB/ Mo | umzzsr—vmv 8| csiz

RC for C Mode

T
==
5o

PU@NVCC_SNVS_3v3
27 s¥s RST <&

RS

# System Reset Button

BOX HEADER, 1°8P/1.25mm, F, 90D, NATURAL, SMT, A1250WR-S-08P(JOINT TECH)RoHS

)

GND
D55 oFP_RSV_BTNH | R410 NC/\OK\OVDD 3v3
ST %ﬂ A | mewr oo
s res o ! RSV GPi 1032
01| Ao | s o wimaon gy RGO yystem oot aution
v s ] vt B 1251 S
AZ1045-04F R409 100.1 SYS_ON#
TPDasot0 SV/0-5pF
STBY
DCD 3v3
STBY/RTC
100mA
NVCC_SNVS_3v3 O SYS_ON#
PM505BA
System On/Off:
Slide Switch to force low DFI
Title :
oHS e B.L./F.P./DIOs/I2C
Size Documenty‘umber * ﬁ;zk
24*10R06/02*479
Date : Monday, August 15, 2022 Page: 21 / 32
;

[ = ]




5V >10mils
DCDC_S5V Max:0.030A

> 10mils

svee_coma

*Constant-Current

Tsu2 VDD_3V3 ->DCDC_5V
*(PMIC)POR_B = RESET#
(GROJCOMA_SDH_EN -
(RC}+VCC_COM4

"l 1QUP.IOV.C 5
. High > 2V

VIN - vouT

RS'Z 32/ 422/ 485 IF_TMXD2305001

> 10mils

RES205-30H Low <07V

Ra12 (GPO)MODE update (232/422/485)
EN_vcc_coms_ a4

- (Data)TxOUT
NC/00K,1

PU@VDD_3V3

T
DCDG_5V_PG

16,22,25.26

Ciis  Joasr

Tz G20

R &ND TYP: ~15mA [104P, WVC
MAX: <60mA
COM4_SD#_EN TPS2069DDBVT
uas
CSSSJ__L PO
a Lo g 8 vo [0
2] ;
104P, 16V 2|, v &{
o ——"ce, O Fintek \
oz 13 4o, B
sk || NGz Fox
Internal PU(VCC) VIH >= 2.4v NC.8 Te 3¢
F81439A_MODEO COM4_MODEO 29 VIL<=0.8V NC_4 47
:g Eg:ﬁgﬁ xggé? FBI439A_MODEL TOMA_WIODET 36 mggé “’ ug g 18
X FETISAODE: %
10 Fariaiones = ooz uche s F81439A 18512
Internal PU(g25K) VCC.COME__ RazT, s SLEW N8 B
| R428. NCMOK,1 NC_10 [~ X
2
COVAODE e iy @vo_v3 eococsv o a2 l2e  omu  wesme epinia
UART4_TXD SOUTa# 33 | DTR# DTAN 57 SOUTN4 RX+/R(A) @pin#3
A 11 UART4TXD D)o T Risar 34 ] SOUT SOUTN 5 RTSN4. RTS(RS-232)
RTS# DEH/RE RTSN
oce_crsan
1 uARTo CTS H—BaR 0 DM > Ris RIN 35 sma TX/T(A) @pinii2
vop_3v3 54 SIN SINN [~7g
Part-B Qi 11 UART4 RTS Ra36 o OCERTs#H crsan 25 DoBt QoA [ s assam
- IT8) @pin
VEh>1.5V | BS8138KDT i 2 2| STt SN 39 oconsmc/tie) @pine
vossaaoy £ 7la "¢ UARTS_RID 2z
DSS<SOV gt & 11 UART4_RXD — G &
Fe1430 MOSES 4 5T * & coma mopeo -
=T, 5 3
TQFN_40_P0D4_Hol <
VDD_3V3 3-3V
% VDD_3V3 DCDC_5V

Part-A

Qiza coma_so#_EN
Vth>1.5V o BSS138KDT Sesrvcea
VGSS<20V 3 Fl <035'vcca U48 3 _104P,10V.C
VDSS<S0V Bt g VvDD_3v3 Rad9 o 12 S
F81439A MODEL 1 '>f;r ® g coma mopeL 0 OE vGeA 5| _to4p.1gv.C
Racer RS0, AJOK1  UARTA_TXD a VocR S DCDC 5V
von_sv3 DCE_RTSA% :s souTay
Part-B =
Q138 o A4
Vth>15V  w| BSS138kDT 2 [,
el R 2w
F81439A MODE2 4 &1 |A[ ™ 3 COM4_MODE2 NTS0104GU12
Partag XQFN_12_P0D4_HODS

Low: SHON

10 COM_PWR_EN Y)-Ré51
NVCC_GPIO3/LPD
GPIO[4]

TPag

Vth>1.5V
VGSS<20V
VDSS<50V

PU@NVCC_SNVS_3V3 D25

Power EN / RESET#

0
R458

100K,1

VCC: 165V-5.5V
VI <= 5.5V, 0D
VIH>= 2V

VDD_3v3

RB5205 301

Sooma

DCE Mode:
#34 as DE# (TX Enable low Active) for RS485
TXD => T(A/B)

[F81439] RS-232/424/485 Hight XD < R{A/D)
TABLE 1: Mode Salect Configut ation for F81430

c ‘Com_pwr
N E—

son-523

ST { e gt |
T e
L R T
SiRecene Dt}
2 | ocoimm Ty

Figure 5: RS-485 Half Duplex Mode (Mode 010)

smm)
TN

Figure 3 RS.232 Mode (Mode 001} F1re 1. RS422 Full Duplex Modia (Moda 000)

T30 W Tinzs s i COM4 (RS-232/422/485
MODE 0 | MODE 1 | MODE 2 1= J9 | Rs-232 | Rs-422 | Rs-485
[] [ 0 B5-422 Full Duples, | 1THRBS 422 RS-422 Full Duplex #07| na. T* | DATA-
o 1] 1 PureRS-232 3T/5R RE-232 RS-232 (default) #08| RX X+ DATA+
[ 1 0 ‘RESH5 Hali Duplex | 11/R RE-485, TX ENABLE Low Active RS-485 Half Duplex w09| RIS
] i 1 RS455 Hall Dugles | 1T/1R RS485, T2 ENAELE Kl Aclve 0] -
i [ © F5-422 Full Duplex | 1T/R RS2 with resistor *
TTARFS 232 co-auists wilh RS4E5 #111 CTS
1 o 1 Pure RS-Z32 application wilhout the need for the bus #12 n.a. RX-
SWIEN IC (for
TR R-485 with i=rmination resisior . -
1 1 [ RS485 Half Duplex | 1,/ 7 Ao o8 e o
{ 1 1 Low FoNer | &l 1o pins are High Impedance

PARAMETER |y
RE232 Siegle-EndediR54221448 Orver Cutputs (Pin 8, 21, 22,

Dutp Yokage Sweg

Al Traneniten
[

GHD.§ VLIV

o Losed Ot

WOCEE

898DV

UART2_TXD

DCE_RTS27

UARTZ_RXD B1
B2

(AILESV-3.6V B3
(B23V~5.5V] 4
1PU=10k oNo &

NTS0104GU12

cOM2_sDH_EN

OE:
50.65*VCCA
<035'vcca TSUT
VDD _3v3 12
e OE VCCA
VGC

B1
B2
B3
B4

(A)LESV-3.6V g
(8)23v-5.5v—8 Gnp

110k

NTS0104GU12

f 151 15.06.2023

19v.C

DCDC_5V
Max:0.030A e ? ¥DD_3V3-> DCDC_SV > 45v_COM2
\[lLcaaa |8] 104rL10v.C 5 1 3BV com2 *(PMIC) pék
1§ | asvssy | VIN G VOUT [gTen e
= P t " (GPO)COM2_SD#_ e
Low<0.7v __ |5 (Data)TxOUT
Rata . 0K1 4 LT X @2
EN
2 1105, 16V,
~32v 2
ruevoDvs DI RBSASA GND
16222526 DCDC 5V PG H)-C ; TPS2063DDBVT as
fow while Power.Off e " GND caso s toapiteviz [
sopsas (51 past ISl 1058 selhicnn H
° c1
200mA J
Btz 12.6K1 cas2 [3| 104P.16V15
Sl toeRteVIS | oy,
16 o
TxIN=>: i © C2 . S|
e internal cass [3] 10aputey),
evooava  PUOC eococsy | OND v I
: soutsi 7 2 Soutnz
P oo s
: 1 o4 _232
uRL2 rom Frasaxo) ¢ 14 URTTRD 0 TaIN T30UT I
oimefoceto P11 UARTETXD SoUTSH T TsouT 28 SouTs
 logic running :
aasionavisy L1 usarz s Bz 0 ST e s RIOUT RN 5 S
: : | ' URRS o URLTNDY T38| R2OUT R2IN [57 URT_RiD#_232
o tymxe2 ¢ 14 URLRXDE  (C—pmrymeo— MY smas 22| RSOUT R3IN 3 SIS
111 UART3 RXD Q0 et Z2] ot Ran [B——SN
J X RSOUT RSIN [~ Internal
PD 5K
AZAS213SSADG
SSOP_28 POD65_ H2  [X] ADM213 : 121-000213-207G
VDD_3V3 DCDC_5V HIN213EIAZ : 121-000213-216G
COM2_SD#_EN OF AZRS213SS :121-000213-210G
>0.65*VCCA
Vo 33 <o3stveca U4 5 _104P,10V.C
4 12 5|
R439 o o =i

souT2#

VDD_3V3 DCDC_SV

104P,10V,C

104P.AQV.C
DCDC_5V

soum
SN )
TX-/T(B) @pin#1 DCON4 $232 ESD
TX+/T(A) @pin#2 SINN4 VPD11 AZ4212-01F R7G
RX+/R(A) @pin#3 SOUTNA SINN2 2
RX/R(8) @pinia DIRNA > 40mils w0k r
RIS(Rs 232) RIsNa Max:0.5A R2 updated: soumz 2 o
CTs(Rs-232) CTSN4. +VDD_ CAN a0 4212-01F R7G
- P ol F‘.,, VPD4 izl G
Silk printing: ase 2 iy,
VD13 AZ&21201FRTG

UBDS
AZ3005-01G
SOD-123

5V/0.5pF

SINN3. 2 n’ 1 1
VPDi4l 21201 A7

oz 2 g 1o

VPDS  AZ4212-01FRTG
DTRNA 2
1 CAN.VP H 23 PD6 Zpa T
CAN_VP_L 23 soutng 2 L
t- t PD7 iz0ikATG
RTSNA 2
cect1 Losots voos Pzzatt mre
DeoNa 2
PD9 Zpa T
sinna 2
veoPtmzott rrc
crsna z P
+5V_USBHDR

GND
D45
1 10 USBH_DP_HDRIL
14 smoron : %ﬂ e
14 USBH_DN_HDR1 i et s Ti
1 3 7 |
et ey

Koo
Tebasos SvIOSeF

DFI

Title :

RS232/422/485

|Size : |Document Number :

M8MT51 2
D6/0254791 00 ez 7




377 VDD_3V3

0a0z 0201

push/pull  U53 Max:20mA
R471 0 CANINT#H 4 14

P.6.3104P,10V,C

D . VDD _3v3 FESD:S 220,700mA
> 10mils peoc_svo—Joaoz }-2 Max: }5 IMXD2305001898DV

,> 10mils

Silk printing:
CAN1(5V)

R2 updated: N
CAN-Bus Power protection. H

TXCAN 1 10 TXCAN
RXCAN %:q 9 RXCAN
G G
GND\\H ¥ 3 “\\GND
o H—x
2 H—x

AZ1045-04F

*Constant-Current
DCDC_5V +VDD_CAN

> 80mils ggfs“ssz;\oExl-TR(s1 Max:1.0A

High> 17V N A
Low <066 3 BC13 _CBC14
CBR1 10K.1 EN ocs Gz01
C513 0201 EPAD
DFN_6_PODB5_Hi 104P, 10y,

104P, 10V c
[i04p,10v,C

||

EN_+VDD_CAN
I
T

cBe1s|al 105P, s.ﬁygND

10 INT#_CANt 4 = INT- VDD w2
NVCC_GPIO3/I.PD
- TP25 5 NCTP 16 9 R |
GPIO[15] INTO/GPIO0 GND 2| 104P A0\ T S
P26 @ NCTP 168 | NTO/GPIO0 push/pul vio VoD S i | . bZ
11 ECspi1_sso W R4T2 ?D‘E:: 12 ot TXCAN [ THCAN 1
11 ECSPIT_SCLK A~ SCK ™
11 ECSPIIMOSI $5—R4ZE A O Bk 2 &—  mxean —_—
11 ECSPI1 MISO (—P48 A 0 CANS0 12 ] gy RXCAN s X
Up to 20MHz SPI clock speed, 8 | srey canH [L— AN VPRZ . O CANVPH (> CAN.VP.H 22
support SPI mode 0,0 & 1,1. > 6 CAN_L VPR3 0 CAN VP L
CAN_OSC1 = B
v X 6| osor oLouT |3 NCTP 16 (jTP27 R478 vss CNAL 4 D CAN_VP_L 22
1 CAN OS2 5 3 9 | vss(ER)
osc2 vss 2 10K,1
c3s1 cas 15 -
GND_EP ATABS6T-GBAWN 10~ oo
ez L L DFN8-1
MCP2518FDT-E  -40~ 125deg = =
op < o[ DFN. 14_PODS5_HODES D GND Ceeeteestetttetttentinnnnn, oeoC 5V

e ey pr—
ey

CAN_VP_L

CAN_VP_H

E[ETVS: NC/D9932-240A
AZA824-025  SOT23-2

I e Mansiin e Wit
ot i SIS Sy Pt Fo
e £ :.amu- S
iy 0] "?" -~

et Murmieer | SR, MY Vel Nenent T
L

Page 61 of 151 15.06.2023

CAN_VP_H

R479
cl

} BSS138KDT

| Split termination

NVCC_GPIO1/1.PD
GPIO[3].
10,11 RSV_GPIO )

-B|S
high: 120-Ohm. (*) CBRea  ParB[S BSSIGBKDT

Low: No termination.
10K,1

C383 |g‘ 472P16V]|| anp

S §
CBC16 |
g-ued g

0201 I*l_4

04P,10V.C 2 ‘ﬁ} BSS138KDT
DI HO-N | q CBQ2B
GND )

CAN_VP_L

M8M UART-Link to Power Boar

EEPROM

| H
N-CH |D CBQ2A R2 updated:

Add GPO for CAN-Bus Split termination.

R2 updated:
Reserved EEPROM.

VDD_3v3

¢ R2 updated: : NC/TP_16 VDD_3V3 fececevesovevesened
H H 104P110V.C |R] EPC1
¢ Add MOs/1sO. 3 P98 I §|——
“ececssssccsssaas N-cH |D PLQIB PLR5 NC/100K,1 _M8M-RX_MCU-TX 1 K KB EPR1
NC/TP_16 BSS138KDT VDD,_3v3 VDD, 3V3 PLR6 . & NC/100K1 M8M-TX_MCU-RX " . . EPUT <
PS5 5 0 Silk printing: ; . NG/10K.1 12C2
Part-A Power-Link 2 NGl VCC % wp
PLR4 N ESSISSKDT Vth>1.5V 3|NC2 WP g eS| EpRs 0
< ¢ 1202 SCL  11,17,2032
NCITP_16 NVCC_GPIO3/LPD 100K, 1 £ ¥ Vess<2ov 4] N3 Son [5EPsoAl EpRa A0 S 12c2 SDA  11,17.20,32
GPIO[14)] ' Mg 8 VDSS<50V GND_ SDA 4 720
5 6 EPRS 0
10,19 PCle_nWAKE 1 NC/AT24C16 |'GND
wlpTs PLR1 o MCU_PWRBTN# 1 PLJ1 508-1 Normal R d‘/w t o‘ i
A RX_MICU- 5 X4PIN - jormal Read/Write Operations
TX_MICU- 3 MLX 4 P1D25 H 12€ Addr: 0x50 ~ 0x67 (7bit)
e L B : KN KN AEN Y
: MsB 138
14 UR2_RXD# <- 4 mllﬂ] 23 MBM-RX_MCU-TX & = 346-510411-240G 101-0000 ~ 101-0111
g % PLQ2B : GND *OxAO ~ OxAT (8bit)
% o 2 BSS138KDT :
ol H
VDD_3V3 H
vbD_3v30—FLAZ 100K.1 PLAS MBM-RX_MCU-TX 1 10
- : MBM-TX_MCUR 9
1 w,—»—‘va M8M-TX_MCU-RX ¢ 1l d c[s If
14 UR2_TXD# 3 LN 2 ploon H GND“\\ MCU_PWRBTN# 4 7 MCU_PWRBTN# U“GND
Y, & BssisskoT x—24 %ﬁ Ho—x .
o : AZ1045-04F
: TPD4S010
VDD_3V3 .
= . Title : H
UART-Link / CAN2.0
Size : |[Document Number :
Gustom M8MT51
Date : Monday, August 15, 2022
5 I 4 I 3 I I 1

E24*10R06/02*4791*00




STBY/RTC

STBY Tabsls 12 PWRON e on
bebe 3V IF_TMXD2305001898DV  rwran cia — NvecsNvs 3vs - Page 62 of 151 15.06.2023
Max:5A CoC_3v3 LC6 1U,3.4A - o RGN pin 13 = ON
. 54C FWHRON pin LOWF = GFF or sioep mode
DCDC 1 }M{ 2 0~2040mA(CPU) 1 FWRON gan pulied LOW maramadly = ON 611
|~ m. PUWRON pin LOWY for 4.0 sdeords = OFF o abiep mada
B SW1AB_LX
cass s 106P,6.3V 7L swian swiax |2 . \/DDfGPUféVQ
SW1FB
C386 3| 104P,10V.C c " U54A 47K,1
391 104P,10V,C
>—|3460201 1 SW1AB 0603 0603 0603 0603 0402 GND‘\H—'E Codo1 g
d 3 Con o7
2.5A LC7 1U3.4A ;zsP 6.3£ZGP e.sizep e.sizep a.sj map,e.sm“GND VDD_3V3 05 i for 12C bus, vbDIo PWRON K PMICON 2
C392 || 106P.6.3V 10 9 — |30 POR_B
>—|2 SW1BIN SW1BLX | 383 |2| 105P.6.3V.Y PMIC_VCOREDIG 51 RESETMCU
< ’ ]-"“[ A GND‘\M —'E S:RAS VCOREDIG 4 STBY_REQ R481 0
C394 || 106P.6.3V 12 fon oo JHswac i 6010\/%154 cpy). STANDBY 0 K PMIC_STBY REQ 11
S 13 T - - C395 |3| 224P.6.3V. PMIC_VCOREREF 52 =mo |2 0D SDWN#  Unused
c396 || 104P.10V.C SW12%ASW‘CFB lc397 Esgs ESQQ C551 S VCOREREF | SDWN fofreso NC/TP 16
S Co201 3 14 . A 0603 0603 0603 0402 —|1op
© SW1VSSSNS LE8— 1434 400 |g sospauy pwicveore ag | Contro T 5> PMIC_nINT 11
26P,6.3\226P,6.3\226P,6.3\ 10676, S
C401 || 106P.6.3V 23 22 sw2ix 4 2 fiéo Z)sor\f\',’é(gg},{/ 131500mA(LP DDR4) °
12 24 | SW2IN1 q\vo SWaLX 755 - - R482 10K.1 PMIC_VDDOTP 47
C402 _|3] 104P.10V.C SWaIN_2 25A SW2FB lc403 404 405 C552 VDDOTP
N . I A
S~ C0201 oo 1U3aA X3 e %3 T " SDA gi Emgia ;:gi\}vﬁ,\,\ g > 12C1_SDA 11
26P,6.3VR26P,6.3V226P.6.3\ 106! ’ﬁ"é\ND 600~870mA(CPU) 15 | GNDREF ScL = A < leciscL 11
C406 || 106P.6.3V 37 36 SW3_IX 1 2 oo/ SEAl gvs GNDREF1 5  Rass 0
< SW3AIN SW3ALX 35 0 _DRAM_ 57 CTEST [>——— " ——
C407_|Z| 104P.10V.C | SW3AFB _TQOB AL_‘*OE’ AL_“O AL_W _L0554 VDD_DRAM Change to 1.0V to EPGND =
SI cozo1 SW3AB T B B3 Bos  moz support 1.6GHz by default!!! —— GND
3.0 106P-6.3¥ ||, GND QEN 56 PODS_HoDg-1 0 0%
C412 |3 106P.6.3V 34 35 I IZC 12C Addr: 0x08
I SW3BIN SW3BLX |33 —jrimer— Tabls 13. 1'C aidrasn configurat
ca13 191 104P1OV.C SW3BFB | ‘abin 13, 1'C midresn configuration ;
>—|g Co201 [2C_SLV_ADOR[3] hard 1E_SLV_ADOR[Z:0] r'C davice address (Hox)
© SW3VSSSNS LC10 1U,3.4A
~ VD 1 1 a00 0408
C414 S| 106P.6.3V 20 21 SWa_LX 1 2 00mA( VOS)V$D49,gmA(eMM C) +< OOmA(I/ O) The 12C device address can be programmed from 0x08 to OxOF. 0000-1000
I SWA4IN SW4 vaﬁéé 19 “GPID(L8Y) This allows flexibility to change the 12C address to avoid bus conflicts.
c415 |3 104P,10V.C ca16 Elm Elm C555 -
1.0A
15" Cozo1 9603 0603 0603 0402 PWRON is an input signal to the IC generating a turn on event. It can be configured to STBY/RTC
detect alevel, or an edge using the PWRON_CFG bit.
26P,6.3\R26P,6.3\R26P,6.3y 106P,6.3V
[1eND NVCC_SNVS_3V3
c423 g} 104P,10V,C L —" SwasTLX |46 Unused
S~ Co201 44 Unused STANDBY is an input signal to the IC. When it is asserted, the part enters standby mode
° SWBSTFB X and when deasserted, the part exits standby mode. STANDBY can be configured as } €435 |3[104P, QV'C
SWBST active high or active low using the STANDBYINV bit. VCC: 1.65V5.5V S co2ot
Unused switching regulators should be connected as follow: m;f ZS\‘// oD
= Pins SWxLX and SWxFB should be unconnected, Sowng drain, active k tout notifying th £ £ PMIC PU@NVCC_SNVS_3V3 VIL<=0.8V 1 Uss 5
i is an open drain, active low output notifying the processor of an imminent SNVS
GND IC34PF4210ATES and p'."hsw"'N Sh‘g'”d be connected to shut down. It is asserted low for one 32 kHz clock cycle before powering down and is POR_B b3l
QFN_56_POD5_HO0D9-1 VIN with a 0.1 uF bypass capacitor. then deasserted in the OFF state. = 3 .
ez 106P 6V > POR# 11,1
INTB is an open drain, active low output. It is asserted when any fault occurs, provided e = 74LVC1G07
the fault interrupt is unmasked. INTB is deasserted after the fault interrupt is cleared by SC70
software, which requires writing a 1 to the fault interrupt bit.
RESETBMCU s an open drain, active low output configurable for two modes of operation.
In default mode, it is deasserted 2.0 ms to 4.0 ms after the last regulator - STBY
if the startup sequence is enabled (see Figure 5).
‘ DCDC_3V3 U548
In this mode, the signal can be used to bring the processor out of reset, &
or as an indicator that all supplies have been enabled; it is only asserted for a turn off event. LDO 16 Unused G419 [2 104P.10V,G
2
LIGELL Route FE trace on any layer GND“H 0420 3] 105P.6.3V.Y 17 [ VGEN1 " 1S~ Coz01
: 4|° ~
Unused away from noisy nodes VGEN2 CaaT [ T06P 63V | VDD_PHY_0V®  ~250mA
26 K ~
C422 ]3| 105P.6.3V.Y 22 I [ VGEN3 Caza_|S[106P63V | VDD_PHY_1V8 ~50mA
'—|g 28 2 ~ *PLL & XTAL,
VGEN4 s Tcazs Jg[ioeraav_| VDDA_1V8 250mA Temp. Sensor
C426 ]3| 105P.6.3V.Y a0l [~ VGENS 1 cazz |S[qoeP6av | VDD_PHY_3v3 ~100mA
PWRON tda i3 . S L VGEN6 A Unusea 428 § 104P,10V,C
y C429 |g| 105P.6.3V.Y 50 S[co201
sSW1AB : : § = VIN 43 Unused
i €430 |3] 104P.10V.C 42 VSNVS C431_|2| 104P.10V,C |
LA ST C0201  duA~7uA LICELL S~ Co201
swe o y NVCC_DRAM_1V1 3 VREFDDR
e B - Vi o Ca32 104P,10V.C VINREFDDR VREFDDR C433 |2 105P.6.3V.Y |
' | T NOGZQ PRAM HA 8
swz | VHALF °
| 104P,10V.C
C0201 -
VGENZ <N 1 C34PF42T0ATES =
i MX8M PWR oo QFN_56_POD5_H0D9-1 GND
Swaa/s -
SEQ PWR MIN TYP MAX Curr(mA)
N
o 1 NVCC_SNVS 3 33 36 2
2 VDD_SNVS 0.81 0.9 0.99 2
VREFDDR RTC_RESET_B|
3 VDD_SOC/VDDA_0P9 0.81 0.9 0.99 3600
— : 4 VDD_GPU 0.81 0.9/1.0 11 2000
; 4 VDD_VPU 0.81 0.9/1.0 11 1000
! 4 VDD_DRAM 0.81 1.0 1.05 2500
VGENS H 4 VDD_ARM 0.81 0.9/1.0 11 4000 5
? 5 VDDA_1P8_xxx 162 18 1.89 250
: 5 VDDA_DRAM 171 18 1.89 50
VGENS : . 6 NVCC_DRAM 1.1/1.2/1.35 2170
: ] 6 NVCC_3V3 3 33 36 100 o -
RESETAMEU g 6 NVCC 1v8 165 18 1.95 450 Title : PMIC(MC34PF4210)
*VSNVE stans from 1.0 V If LICELL is valid batore VIN 7 3.3V PHY 3.069 33 3.63 100 Size : Document Number : Rev:
T 7 1.8V PHY 1.674 18 1.98 50 M8MT51 2
. 7 0.9V PHY 0.837 0.9 0.99 250 Custom
Figure 5. Default startup sequence A0 POR_B Date : Monday, August 15, 2022 I Page: 24 / 32
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r
1 R2updated add LDO, LC filter 1

.

12vss

fen el ---%UFB1 120,5000
+12V

0402 0805

H
104P,l [3% 106P,

AUC15

Vout = 1.25 x (1+ (R2/R1))

IF_TMXD2305001898DV

AULH
AUVR1 =10.95V, 0.6A/0.6W _ . +12VAMP_PVDD
' >= 40mils
Vin Vout Q +12V_LDO_OUT
Vourt [ AUR14 _| AUC16 | AUSC2 AUSC1
o 0402 L 22U,1.4/ ~
120,1 104P,1 223-322322-20f
" P 100U,25V 100U,25V
¥ AGND._ EMP
AUR15 AGND_AMP kel -
223-322322-201G INDUCTOR
931,1 22uH,M(20%),Rdc<135mQ,Irms<1.26A,Isat<1.62A,
AURT o SMD(5x5x4mm),LVS505040-220M-N(CHILISIN)RoHS
AGND_;MP
AUR17, 0
4
F
AGND_AMP

Elirgs Fimg O itpit

Amplifier Max:

VAP VDD 5 o = AUFB3 120,5000
+ b AMP_OL- [ rvrval SPK_L-
gg PVDD1 Q@ © © OUTL-_t f ! {805 } =
PVDD2 OUTL-_2
AUC3 | _AUC4 - v
610z 040z AUC10 g'ﬂDAGND,AMP
ID4P.2fV104P.25V 28 | Lo 3
MAX97368: AGND*AMP.Q 22 PanD2 32 AMP OL+ AUI:Bi_|1220,5000 SPK_L+ Fr——————
= * i OUTL+_1 Josos —
From Codec(3.3V): V =-4.8*(Rf/Rin) AURZ. . 20K1 5 outli 2 [ ——1 R AUJ1 ! R2updated |
~0.53Vrms (1.5Vp-p) l_"’s‘/‘_'_ FBL AUCT1 S|L‘PDAGND_AMP !
AUC5 |g| AUR1 10K, 1 AMP_INL 6 7 3 SPK_L- ]
17 AUD_LINEOUT L
| L SI705P,16v,J N MAx9736B ugi ‘137 SaanD_amp e '
Analoz T 0 Rf NC_3 SPR_R- :
YO nalog lIrace, mi Rin AUR4 20K1 19 | oo AUFB6 120,5000 H '
AUCS | AUR3.__10K.1 ] A e 18 ouTR-_1 [ 1P [oe05 o Err At
17 AUD_LINEOUT_R ) ﬁ TO5P 16V — INR OUTR- 2 . A -
1OV AUCI2]s 33‘PDAGND,AMP
. | d 2 ~—12,00£0.35—
Drive REGEN low an AUg Q700mA e vs sy G
Connect +5VtoVSto  pepe svO §_2‘ Vs o AUFB7 120,5000 s 10.85
minimize the power = AUCT_L_ OUTRs 1 |28 AMP.OR* 1 Yosos -2 PRRY : ~Remave: 10
S 0402 —, [.25 =
dissipation of the 105P.TBV. OUTR+ 2 § +
MAX97368 AGND1 AUC13|qy 33‘PDLAGND AP Fin 2—
AGND2 K - o
Aucs gl 105P,16V,J +
AUCS [2] 105P76V 12| REG MONO: (0) = Stereo. in 1—1
_|§|—‘—‘— COM 2V 1z G 9 MOD: (1) = Filterless modulation. Fin 1 f
L2299 REGEN: (0) = Disable the regulator.
F
AGNDlO AGMF AGND_AMP AGND_/ AMF +/-5V BLF, 5] TVS -
AUD1  NG/AZ5125-01H.R7G [=—6.50—
SPK_L- A C AGND_AMP = 4.00 =
AUD2" " NCIAZ5125-01H.R[G 1 i
SPK_L+ A [} | o ¥
AUD3 " " NC/AZ5125-01H.RfG ui ;x 2
SPK_R- A C | 1 W
g\;%,jlei/]l.vn GPO ->3.3V AUD4 " NGIAZ5125-01H.RYG b
SPK_R+ A C
AUR7 0 AMP_SD# =
10 GPO_AMP_RUN zo0— — 0.540.0
P 2 EGEN AURT AGND_AMP sq0. .02
DCDC_5VSB AVIPSDI AUR1 NC0 opepe_sv
= Note T: For typical a%n:amns an exsernal 5V su:pw is not required. Thersdore. set REGEN = 5v I themmal performancs is' a
concern. set O nnd provade an exbemal regunted BY supoly.
AURS AUR6
ol
o~ o~
N-cH |D AUQIB
100K, 1 * 1 Bssiaskor 100K,1
56 |
Ay Part-B 4
o Part-B[S Vth>1.5V  AGND_AMP
b AUQIA <|  vGss<20v
PU@VDD_3V3 BSS138KDT 1 vbss<sov .
B SR = DFI
Part-A[s Vth>1.5V
| VGss<20v
VDSS<50V Title : e .
= Amplifier(Max: 3W/4-Ohm)
GND
Size :|Document Number : Rev :
Gustom M8MT51 2
125 / 32

AUU1

MAX9736Bj(inactive) Filterless modulation.
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12V
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Vout = vREE* (14R1/R2)
in maxc o
(lin_max=6.6A) o
L 2= el
[ a——
DCDC_3V3_VREG5 NVCC_SNVS_3v3
[

12V to 3.3V(STBY)

(lout=8.97A)

3.3V/9A
s STBY pMIC(3A)/VDD_3V3(6A)
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0.6v-

DCDTC_SVS

voltage range
VBIAS

STBY

Input voltage range: 0.6V t
€A maximum contingous Switch current per channel

RDS(on)max=23mQ@Vbias=5V, Vin=3.3V

3.3V/~5.96A
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Enable Veh
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STBY/RTC
NVCC_SNS 3v3

cosz,

g
=

=3

Asas|

ooz —
=3
Bss138KoT

VDSS<50V

nsug

=y

Noo | owseaen

D ey

102, mE a3k

= G s )
#5ystem Reset Button 7150K01 B Bono o35 s
Svs ST nsss 1001 1851 wsrd P
o s A
o3 esen
- el B R woos kste ¢ sigsoin
Toseo s J AN

#5ystem Reset Button.

o their
o pouerdoun e VDD, SCC 09 & P Ol pules o )

Since power supply chip
e P Lpps acep o the SN Gomai i bd OFF
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Figure 23. TLVE2095 PCB Layout
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Revision History

IF_TMXD2305001898DV
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PCB Modified Programmable Logic Impact Modify function and Purpose Change Detail
Revision Page ( No or BIOS/EC/SW/FPGA) (What & Why) (How) Update By or Note (Bug)
2022/8/1 R2 22 No Update COM4 power control circuit. Add TSU2 for 5V with GPO to EN. sherlock.hsia
2022/8/1 R2 22,23 No Update CAN-Bus Power protection. Add CBUA...etc for OCP/3E4 Cablef R fEEE. sherlock.hsia
2022/8/1 R2 23 No Reserved EEPROM. Add EPUL...etc (12C2). sherlock.hsia
2022/8/1 R2 23 No Add 1S0/MQS for UART-Link to board board. Add PLO2...etc, fEEl Power BoardifPU. sherlack.hsia
2022/8/1 R2 25 No Add LDO(LPF) for Amplifier +12V Power. Add AUVR1...etc for PSRR, P43 Audio Power. sherlock.hsia
2022/8/1 R2 footprint No Egég?g}giﬁﬁ%;ﬁ ;!]3 %ﬁgggﬁfi BB U1, U2, U6 LR REE. sherlock.hsia
2022/8/1 R2 32 SW Add A+G function. Add AGUL...etc, LSMBDSOX via 12C2(reserved 12C3). sherlock.hsia
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IF_TMXD2305001898DV

Design Target:

D

1 Operating temperature -5~65°C
3 Operating temp (Wide) -30~80°C
2 MTBF S0000Hr
3 Service life 10YT

Reference Design:

ﬂ Reference Design Reference Part

1 MEMO51_RA_20210128 Main Board

2 NXP's EVB - SPF-38820_A1 Main Chip
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IF_TMXD2305001898DV

Power Budget/Distribution

Note : Max. current means possible peak
instantaneous current but not max. continuous current.

ATX Power Supply

12v+10%(10.8V~13.2V)
IMax=8.64A IMax=1.5A
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Max current

. 12VSB 0.5

® :1ov 1.5

4 DCDC_5V 7A

@ pcoc_3v3 3a

— @ DD _SNVS_0VY9  0.01A

—— @ VDD_3V3  5.96A

@ vDD_soc_0v9 3.6a

@ VDD_ARM_OVO 4a
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- 12VSB_PWRGD
Backlight_gn —--| FKBB3103
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S5VSB_PG -~ -~ 3V3SB_PG
Gs7168
PG_SEQO R
Iin=5.96A
oA 1vs .| TPS22976DPU
TLV62095RGT
1V8SB_PG - .. 1VO55B_PG
Iin=0.85A
TLV62095RGT
TVOSB_TGC .. 1VO55B_PG
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LSM6DSOX - 3D accelerometer and 3D BYrOSCORE . s0018980v

r
1 R2 updated

oo omomemememememomomom oo

add A+G :

12C Addr(0x6A): D5h/D4h, clock Max: 400KHz

Table 10, SAD+HRead Write patterns

SAD[E:1]

Read 0101

HOADIT (D5h)
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Mode 1: 12C / MIPI I3CSM slave interface or SPI (3- and 4-wire) serial interface is available;
Mode 2: 12C / MIPI I3CSM slave interface or SPI (3- and 4-wire) serial interface and 12C interface master for

external sensor connections are available;

Mode 3: 12C / MIPI I3CSM slave interface or SPI (3- and 4-wire) serial interface is available for the application
processor interface while an auxiliary SPI (3- and 4-wire) serial interface for

external sensor connections is available for the gyroscope ONLY;

Mode 4: 12C / MIPI I3CSM slave interface or SPI (3- and 4-wire) serial interface is available for the application
processor interface while an auxiliary SPI (3- and 4-wire) serial interface for

=]

a
Wirtls 1ot a 1010100 (D4h)
Reas 101 1 01051 57 external sensor connections is available for the accelerometer and gyroscope.
VvDDIO Wrts 110101 1 11010110 [DEh)
AGR5 vDDIO
. 10: #1<SA0>: SAD[0]
/10K, 12 i i
C device address LSb/[bit0] AGR6
LSM6D_SAQ LSM6D_SCL <
10K,1
AGR7 LSM6D_SDA 8
S |
10K, 1 g #%12‘<CISZ>C:|2C/dSPI mode selection LSM6D_SCL AGR23 A { 12C2_SCL  11,17,20,23
2 = mode LSM6D_SDA AGR21
AGU [} 2 >I12C2_SDA 11,17,20,23
oND LSMEDSOXTR X[ & Qf 28U LSMe0sOXTR
M d 1 12C slave interface. LSM6D_SA0
O e T — M0 11 sporsao SDO_Aux [SX'
LSM6D_SD:
GND-I|| AGRE 0 = 21 spx osc_aux [0
LSM6D_SC: LSM6D_INT2#
AGR9 A 0 _SCx 3 SCx INT2 9 | NC/TP 24 DTP97
——B2 4 iy vop -2 VDDIO VDDIO
CTRL3_C (12h) - Bit4 "PP_OD": 2 £ g AGC3
0 = push-pull mode(default) a z z 0402
> 0 0© 104P,16V
NVCC_GPIO3/1.PD w| ©f ~|QFN_14_POD5_HOD86= AGLED1
GPIO[25] AGRIS 0 LSM6D_INTLH# { GND LSM6D_INT1#_LED 4 127
10,21 RSV_GPI# <& 2 AGCS
o #4<INT1>: 12C/I3C coexistence 0402 GND o ¢ 4
VDD 3V3 AGR2Q 10K,1 D | N-cH floating (IPD) = both active 104P,16? N-CH |D GND-I||73
_. 4 — e}
AGQ1B r’:l G 5 LSM6D_INT1 GED VDDIO LSM6D_INT1 2G E} AGQTA LEDR,G
BSS138KDTg Tk, parttals BSS138KDT
- AGR15 -
S
= 100K, 1 .
GND GND
GND
*Constant-Current
VDD_3v3 vbDIO
2v7V”’5.5V AGU2 .
. High > 1.4V APL3552AQBITRG Vout ~1.2A > 10mils
RILM=20k
GND. ||| AGCS [E] 104P.15V g N ouT ;
Z1GND LM 555
PU@NVCC_SNVS_3v3  AGDT _ RB520S-30H 7 ey O < s o7
. C LSM6D_RST#
11,15,19,20,21,2224 POR# 1L 5FN 6 PODE5_HODS AGR16 104P,16V 5
- IS
secccssseassecncante GND 20K,1 —
VDD_3v3 i AGR1 A 10K 42 GND —
: H = e :
* ||-AGCS |S| 105P.16Vld GND A+G(LSM6DSOX)
|_L,|_‘_ H
STt tRCTime: Tttt Size : |Document Number : Rev :
63% ~10i
e B M8MT51 2
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D BLOCK DIAGRAM FOR X103-EC70

9V t 36V
° Car Power |— — >l 1M5176P > DC OUT °
12VSB
TON/OFF .
IGNITION
> STM32L051K8 & UART (RS232)
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20190319
19 Qs9
NTMFS5C673NLT1G NC/NTMFS5CE73NLT1G
IR IMD2305001898DV i Page 73 of 151 15.06.2023
b il
) 5 5
9V~36V w0
S08-FL
VININ 7INLTIG Qs7
1 NTMFS5C673NLT 1
Q61 2 SO8-FL D
n = MMBT3904LT1G
iX6RA H Max.=8A 1 2 238CE 4 5
E
4 1IN X/ 5
3 04TUATEAC
LC_7D3XBD6_PBDOS_H3. @
1 o 021
Iansr.s J s OCP=15A Max.=8A
Vo 26 ot 100v RI11 NTMFS5CE73NLT VIN
347-20 A swoussca 105100V 2 101
PWCN_2X2V_P4D2_H11D4 SMC1 cibos i Re
NCI2XZPWR - smLz
4 Xt N
i e I - .
10K.1
L= J -k o
Lo P-20200630
Thuv ATy Ri10 w1 02
ont RE 047U,175AC D22 SMAJMBAL
0 LC_7D3XBD6_P6DOS_H3. INAT4BWS-T-F SMA
IGNITION S0D-323 <
G 100/ &7
2 1L 101
> R8 :
100K,1
03
IN4148WSIT-F
= o5 RIO W 1o0v
1001 2
o RN
®1
Rit4
NCIO
20191001
05
/ By S :
. From EC (Delay ON/OFF
A EMRHIESD Protection{Ri (Pelay ) s & S
smA
IE, EMmEREEm s
<
20190319 ° ¥ hd
8 ] ] 5
" DC_IN = 9V => BAT DET=0.818V ¢ 5 5 3 . .
DC_IN = 36V => BAT DET=3.272V . RIS _— SHDN B
- - 56K,1 T 390K,
. Rig
LRI 120 0
1001 v Enout- EN 5176 [4]
20190319 a - lJ
> BATDET: (3] ke |
70k 7l ov o - R2
R2 ) Remove NCio
k1 To MCU for detecting Battery Voltage o R0tz
. R o2 R24
= 47K 1 NCUDZSATB = 10K
® 0% QVP & UVP
. 4557
F»A > BATDET- (5] 1 4o
oKt ) P-20200630
EC Power
max. 10mA
3V_EC
9v~36V e
N u
max. 2mA RT9068GSP
w16 SOP_8_P1D27_H1D6
[ SN out o ox 5 cat
R26 To EC (Ignition) NC/224P, 10V 105P, 10V,
0 ol Il 7 2 Rrg
Iy GND1  SENSE cod02
3> IGNDET (3]
20190319 w 0 ot6 - P X5R
ov-3ev Sop 8 pioar_Hios SHABAL 4
o i - Swa A Ne [
IoNITION 8 R79 cs ne e
. <
mm I N our ™ o 510K,1 NCI224P,10V 105P,10V.J T
SMA cs © 1 W GND1  SENSE 0 co2 =
a0V i X5R
0 o D10 GND2 g FB ‘ L
XTR SMAMBAL R20 101 & 1.256V~1.275V~1.294V
SMA SHDN & NC [ X 20190319
— < o '« R3O
= i a2K,1
)
= B _ o B NCIUDZVTE-17368
= e soD-323
36V
- SmA
56V as 2
SmA 00200 3
S0T363-1
e R
UDZVTE-17368 B
S0D-323
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VIN

EC8 EC6
IC/56U,50V,25
-SEC_10_P8D098_H10D8

,50V,25
SEC_10_P8D098_H10D8
25m0 25m0

Q15
NTMFS5C673NLT1G
SO8-FL
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BUCK-BOOST

Max.=

12vsB
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R33
0

8

. 4 U
e EJ BSC0904S

=
E*

1

0805 C10

106P,16V.J SEC_6D3_P5D05_H8
0805 13mQ
X!
BFT30HyVIA

W EC3
—L2700,16v

—L 27001

EC5

16V
SEC_6D3_P5D05_HB
3mQ

4 il
BFT3aHyVIa c13 {LJ‘ BSC0904S | C14
| SO8FL  0603104P,100V [ SOBFL  0603104P,100V
oz c12 N lealeo C0603 loalos
104P. XTR LJ
cg402 -
Lc3
3.3U.25A
LC_17D5X16D7_P11D4_H10
SW_1 1 2 Sw_2
7. R8O R81 R41 R39
Foaran e & 411 474
{ 8 8 o g g
R&2 0 Ri0 670
A I
m i m
NTMFS5C673NLT1G
Q16 SO8-FL
c33 NTMFS5C673NLTIG L0.2 4 w Q13 c16
0503 331P,100V,Y SO8-FL <o BSC0904,S (503 331P,100V.Y
SO8-FL
Foa kbl
D11 SCS5208-C ‘ ‘ ‘ ‘
SOD-523 30V Lo.1 RI3 .0
0
3] EN_5176  <<-
200mA RCS
VIN
oo R4S
&' 0.005,1
5. R4 12vSB
< NCI249K,1 cs6
Ra7
R0402 NC/I0 VCC_5176
o 012 Ra8 VCC_5176 VCC_5176
0 10,1 5. Rag oo RS0
vwofghri o : A
R51 )
& NeroKt BAT46W
R0402 S0D-123 cig c20 c21 D15
100v 104p us 0805475P16V.J Ti02224PA6V|  Gaoz 101P D14 AT4BW
C0805 C0402 C0402 BAT46W
150mA oz LM5176PWP X7R X7R NPO 0D-123
, SOD-123 100V
vee 2 = = = 100v 150mA
D13 SCS5208-C 2 150mA
SOD-523 30V VIN s |24
R52 2, R83 o, R54
¢ 2K1 Fara Sara
12
QOOM\’A‘ N vinsns VOSNS
27
RS5 . . 100K.1 1 HDRV1 R56
[35] 12VSB_EN v EN 50087 1 471 c22 | c2s
2 _ 0503224P,25V 0503224P,25V
From EC (EN / DIS 12VSB) BOOST1 o 60y 60y
8 XTR XTR
ss 2 SW_1
swi1
1 2 Lo_1
comp LDRV
19 HO_2
HDRV2
4 RS7
MODE 471
2 BOOST 2
BOOST2 v
RTISYNC 18 sw_2
oi02 C24 sw2
153P 5 ” 02
25 cos02 DITH LDRV2
5402 223P.J X7TR R58 R59
13
o =r 7 ISNS- e e 20191001
cg402 R60 sLoP ) )
NRO ~ 14 12vSB
oK1 car ISNS*+
0102 221P ACH PN
17
Coiz 600D 20191001
o, Re5
15 2 2 1 o7 e
csG 2 z z FB
c28 o o =
12158 PG modg
2 o e % 1ovs8_P6_modue (5]
o, RE8
704
NPO Tss28T 0. Re9
10K,1
l
2« R70 o, RM 2. R12
<1001 < 1001 ‘2 280K1
RCS
R73
20K,1
csG

Closely to IC

12vsB

12vsB

EMBK1GT2R

TSOP6-2 %c R66
5101

12VSB_PG_module

12V Discharge circuit
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CB_PWRBTN-

WDIO

SYS_SWCLK

DebuglED
POFF—Def]

S0

20190320 Add Bebug LED by Eric.Lu

IF_TMXD2305001898C

POFF—Def]

3V EC

104P,16V [104P, 16V [106P.6.3

STM32L051K8

PC15/0SC32_0UT

PC14/0SC32_IN
VDDA

PAQ

PA1

PA2

VDD1
NRST

~zav-per—<K IGN_DET [3]

RCBT
B_PG_moduie

IPU-45kohm

8

R109

o

SOD-523C g p) A

o°
14
Io
28
24l
33

AZ5125-01HR7G

12VSB_PG_module
~X USARTZRX — — — .
USARTZTX

D20

&
¥

MCU Debug

JP1

USART2TX {1 _
——— & , usarRT2RX

PR

X3
WB1X3

1N4148W,S
SOD-123
53V

300mA

MH3
NC/MT_9-138

MHe
NC/MT_9-138

NC/MT_9-138

100K,1
100K, 1
100K, 1
100K, 1
. 100K, 1
ST-Link / SWD :ggi,l
3V_EC swi flookt
(%51 8 p— POFF_Delay_S2
& —— = ForFDetay-So
104P,16V h ig :z‘r:::je::y: «‘;
ez Si==
BAT_DET- [3] STMCURST# 5 il J - -
BAT DET+ [3] SW_8Ps A1k fyHigh - BIHH 880524V o
SMD-SWe-1 o Ro7 ERER T R
77 NCr200K,1
0 1 e
24V / 12V Select POWER OFF Delay ON/OFF
3V_EC
24V_SEL
X Output POFF_EN
. Voltage - ON/OFF
Jo RU07 Pin 1 Pin 3
10K, 1
@| 0(oN)| 12V 0 (ON) Enable (Define on the Table)
© 1 24V 1 Disable (Defaule delay 0 Sec)
3V_EC
TSOP6-2
EMEK1GT2R av.EC i POWER ON Delay ON/OFF POWER OFF Delay Time Select
Q80 0402
I :;gfp,wev
PON_EN POFF_Delay| POFF_Delay POFF_Delay|
. - — ONJ/OFF _s2 _s1 _s0
T Pu_SLP 4 Pin 2 DELAY_TIME
b R‘OD]z Roo TaAHC1G02 0 (ON) | Enable (Define on the Table) Pin 8 Pin7 Pin 6
77 New T Neo SOT235P
l 1 Disable (Defaule delay 3 Sec) 0 (ON) 0 (ON) 0 (ON) 30 Sec @
- - - POWER ON Delay Time Select 0 0 1 1 min
PON_Delay | PON_Delay 0 1 0 3 min
_s1 _S0
DELAY_TIME 0 1 1 5 min
Pin 5 Pin 4
1 0 0 10 Min
0(ON) | 0(ON) 10Sec @
1 0 1 15 Min
o 0 1 30 Sec
NC/MT_9-138 1 1 0 30 Min
- 1 0 1 min
1 1 1 1Hr
BCB fiducial mark 1 1 5 min
FM1 FM2 FM3 FM4
NC/FM_7MM NC/FM_7MM NC/FM_7MM NC/FM_3MM FI .
Title :
7MMFD 7MMFD 7MMFD 3MMFD-D

Output Connector

| cs
0603 104P, 100V
C0603

XTR

PWCN_

HOST_RX_SDA

NC/2X2PWR
2X2V_P4D2_H11D4
347-202041-100G

HOST_TX_SCL | 2

Black
1X38
WB1X3

5 347-108030-100G

C0603 LI | py
X7R 7 :
H_RX e |

RE6 g |
 CBPWRBTN—3

f CN3

Default 2-3

0190320 Add Jumper (TX/RX) by Eric.Lu
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2019/3/21 Revision 2 - EVT1

2019/10/03 Revision 3 - DVT
MODIFY HISTORY

Page Modify Item Issue Rev.
**Modify - 20190319
1 3 Circuit modify in the green box Power-TOM
CN1 NC BOM select
5 5 **Modify - 20190321 For Debug by FOX 2
Add R/W LED & Debug LED - LED1/LED2/R115/R118
Add Jumper (TX/RX) - JP3/JP4
R97 NC 12V/24V select
CN2 NC BOM select
**Modify - 20191003
1 3 9V can't not work 3
Change D5 8.2B to 5.6B -By Power Tom
**Modify - 20191003 3
1 4 follow power module SCH
Change R65 12K to 28K and PU power VCC 5176 to 12VSB - By power Tom
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QUECTEL

Quectel EM06 T s

EMOB-XX oy aen

Wg'Zy

loT/M2M-optimized
LTE-A Cat 6 M.2 Module

Quectel EMO6 is a series of LTE Advanced category 6 module optimized specially for M2M and loT applications. Adopting the

3GPP Rel. 11 LTE technology, it delivers maximum data rates up to 300Mbps downlink and 50Mbps uplink.

Designed in the M.2 form factor, EM06 contains 3 variants (EM06-E, EM06-] and EMO06-A) for different target regions and

these variants nearly cover all the main stream carriers worldwide.

EMO06 supports Qualcomm® 1Zat™ location technology Gen&C Lite (GPS, GLONASS, BeiDou/Compass, Galileo and QZSS). The
integrated GNSS greatly simplifies product design, and provides quicker, more accurate and more dependable positioning

capability.

A rich set of Internet protocols, industry-standard interfaces and abundant functionalities (USB drivers for Windows 7/
8/8.1/10, Linux, Android) extend the applicability of the module to a wide range of M2M and loT applications such as
industrial router, home gateway, set top box, industrial laptop, consumer laptop, industrial PDA, rugged tablet PC, video

surveillance and digital signage, etc.

Key

Benefits
v LTE-A Cat 6 module with M.2 form factor, optimized for M2M and qE x @
IoT applications LTE HSPA*
Max 42Mbps (DL 'm Fact
«  Support LTE-A carrier aggregation o ;nglifgpi o) MaiXS.?GMl?psl:iU}L} W2 Farm Factar

Max 50Mbps (UL)

<

Worldwide LTE-A and UMTS/HSPA(+) coverage

+ Multi-constellation GNSS receiver available for applications

requiring fast and accurate fixes in any environment . ,
Embedded Abundant Voice over LTE Mutlti-constellation

GNSS

<‘

Feature refinements: supports DFOTA and DTMF

v MIMO technology meets demands for data rate and link reliability in

modem wireless communication systems

USB 2.0 High Speed USB Drivers Quectel Enhanced
AT Commands

Rev.: V16| Status: Released

EMAIL US: info@quectel.com VISIT 1IS; pany. guartel.com




LTECat6
Region/Operator

Dimensions (mm)

Operation Temperature
Extended Temperature

LTE-FDD
LTE-TDD

2nCA

WCDMA

GNSS

Carrier

Regulatory

Others

LTE-FDD Data Rate (Mbps)
LTE-TDD Data Rate (Mbps)
DC-HSPA+ Data Rate (Mbps)
WCDMA Data Rate (Kbps)

(u)sIM

12c

PCM (Digital Audio)

Antenna Tuner Control® (ANTCTL)
USB 2.0

W_DISABLE1#

RESET#

WAKE_ON_WANg

WWAN_LED#

Antennas

Speech Codec Modes
Echo Arithmetic

VolTE

MIMO [2x2, 4x2, DL)

Digital Audio and Vol TE (Voice over LTE)
{U)SIM Card Detection

DTMF

Dual SIM Single Standby*

DFOTA

GNSS

USB Driver

GNSS Driver

RIL Driver

NDIS Driver

MBIM Driver
GobiNet Driver
QMI_WWAN Driver

Supply Voltage Range

Power Consumption

IF_TMXD2305001898DV

EMO6-E
EMEA/APACT Brazil
420%300x23

-30°C ~+70°C
-40°C ~ +85°C

B1/83/85/87/88/820/828/8327
B38/2340/B41
B1+81/85/88/220/828;
B3+83/85/87/28/320/528;

B7+85/87/88/220/825;
B20+832°%; B28+838; BA0+840; B414B41

B1/B3/B5/B8

GPS/GLONASS/BeiDou (Compass)/Galileo/QZ5S
{Optional)

Europe: Deutsche Telekom®
Australia: Telstra

Global: GCF

Europe: CE

Taiwan (China): NCC

Australia & New Zealand: RCM
North Africa: ICASA

RoHS/WHOL

300 (DL)/50 (UL)
226 (DL)/28 (UL)
42 (DL)/5.76 (UL)
384 (DL)/384 (UL)

x2
xl
xl
wd
xl
xl
xl
xl
xl
*3 (Main, Diversity and GNSS Antennas)

AMR/AMR-WE
Echo Cancellation/Noise Suppression

CSFB and VolLTE (Voice over LTE) (Optional)

[ ]
Optional
[ ]

Windows 7/8/8.1/10, Linux 2.6~5.4,
Android 4.x/5.%/6.3/7 x/9.x

Android 4.x/5.%/6.3/7 x/8.x/9.x
Android 4.x/5.x/6.3/7 x/8.x/9.x
Windows 7/8/8.1/10

Windows 8/8.1/10, Linux 3.18~5.4
Linux 2.65.4

Linux 3.4~5.4

3.135v~4.4V, 3.7V Typ.

50ps @Power off
4.1mA @Sleep Typ.
22 1mA @ldle

EMO06-J

Japan

420=300=2.3

-30°C~+70°C
-40°C ~ +85°C

B1/33/88/218/819/B26/B28
B41

B1+B1/B8/B18/810/826/828;
B3+B3/B8/B18/B19/816/828;
B41:B41

B1/33/86/28/312

GPS/GLONASS/BeiDou (Compass)/Galileo/QZ55
{Optional)

Japan: KDDI

Japan: JATE/TELEC
RoHS/WHQL

300 (DL)/50 (UL)
226 (DL)/28 (UL)
42 (DL)/5.76 {UL)

384 (DL)/384 (UL}

*2
w1
w1
wd
w1
w1
w1
w1
w1
%3 (Main, Diversity and GN5S Antennas)

AMR/AMR-WE
Echo Cancellation/Noise Suppression

CSFB and VolTE (Voice over LTE) {Optional)

[ ]
Optional

Windows 7/8/8.1/10, Linux 2.6~5.4,
Android 4./5.x/6.3/7 x/9 %

Android 4.3/5.%/6.3/7 x/8.x/9.x
Android 4.3/5.%/6.3/7 x/8.x/9.x
Windows 7/8/8.1/10

Windows 8/8.1/10, Linux 3.18~5.4
Linux 2.6~5.4

Linux 3.4~5.4

3.135V4.4V, 3.7V Typ.

47us @Power off
3.8mA @5Sleep Typ.
19.5mA @idle

Notes:

1. * means Under Development.
2. @ means supported.

% Excluding Japan and CMCC.

Quectet EM06Series

EMO06-A

North America/ Mexico

420=300=23

-30°C~+70°C
-40°C ~ +85°C

B2/84/85/87/812/813/825/826/829 % /B30/B86
B4l

B2+B2/B5/B12/813/B29 ;: ;
B4+B4/B5/812/B13/B29%,

B7+B5/B7/B12/B26;

B25+B5/B12/B25/B26;

B30+B5/812/B28%; _
B66+B5/B12/813/829°% /B6E;

B41+B41

B2/B4/B5

GPS/GLONASS/BeiDou (Compass)/Galileo/QZ55
(Optional)

North America: Verizon/AT&T/Sprint

Global: GCF )
North America: FCC/PTCRB
Canada: IC

RoHS/WHAL
300 (DL)/50 {UL)

226 (DL)/28 (UL)

42 (DL)/5.76 {UL)

384 (DL)/384 {UL)

pod
*l
*l
x4
*l
*l
*l
*l
*l
%3 (Main, Diversity and GN5S Antennas)

AMR/AMR-WB

Echo Cancellation/Moise Suppression

CSFB and Vol TE (Voice over LTE) {Optional)

Opticnal

Windows 7/8/8.1/10, Linux 2.6~5.4,
Android 4.x/5.3/6.3/7 %/9.x

Android 4.3/5.x/6.%/7 x/B.x/9.x
Android 4.3/5.x/6.%/7 x/B.x/9.x
Windows 7/8/8.1/10

Windows 8/8.1/10, Linux 3.18~5.4
Linux 2.6~5.4

Linux 3.4~5.4

3.135V~4.4V, 3.7V Typ.

50pA @Power off
3.8mA @5lesp Typ.
21.3mA @ldle

LTE-FDD B29 and B32 support receiving only, and are only for secondary component carrier in 2=CA.

Copyright @ 2019 Quectel Wireless Solutions Co., Ltd. All Rights Reserved  http://www.quectel.com
HQ address: Building 5, Shanghai Business Park Phase |1l {Area B}, No.1016 Tianlin Road, Minhang District, Shanghai, China 200233

Tel: +86 21 51086236

Email: info@quectel.com

QUECTEL
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34 REALTEK

(Realtek RTL8822CE)
Combo NGFF Type2230 Module User’'s Manual

Preliminary Version

2018/10/09

Re=altek Semiconductor Corp.
Sl REALTEK

Nc. 2, Innovation Road Il, Hsinchu Science Park, Hsinchu 300, Taiwan
Tel.: +886-3-578-0211. Fax: +886-3-577-6047

w vw.realtek.com
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ENVIRONMENTAL
Operating
Operating Temperature: 0°C to +70 °C
Relative Humidity: 5-90% (non-condensing)
Storage
Temperature: -40°C to +80°C (non-operating)
Relevant Humidity: 5-95% (non-condensing)

MTBF caculation
Over 150,000hours

E24*10R06/02*4791*00
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Warning

Federal Communication Commission Interference Statement

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential installation.
This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference
to radio communications. However, there is no guarantee that interference will not
occur in a particular installation.  If this equipment does cause harmful interference
to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one of the

following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that
to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may

cause undesired operation.

FCC Caution: Any changes or modifications not expressly approved by the party

responsible for compliance could void the user's authority to operate this equipment.

IMPORTANT NOTE:

FCC Radiation Exposure Statement:(For portable device with PIFA antenna)
This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with

minimum distance 0.5cm between the radiator & your body.

E24*10R06/02*4791*00
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Gain (dBi)
Ant. Brand Model Name Antenna Type | Connector Host
2.4GHz 5GHz
1 PSA RFDPA171320EMLB301 Dipole I-PEX 3.14 5 .
Antenna Mobile
2 LYNwave ALA110-222050-300011 PIFA I-PEX 3.5 5 Portable
Antenna Mobile
Table for Filed Antenna

Per using this module for portable device please follow company tune up and operation
description information to use this for portable device power.

For FCC SAR power table please find in page 24.

USERS MANUAL OF THE END PRODUCT:

In the users manual of the end product, the end user has to be informed to keep at
least (0.5cm separation with the antenna while this end product is installed and
operated. The end user has to be informed that the FCC radio-frequency exposure
guidelines for an uncontrolled environment can be satisfied. The end user has to also
be informed that any changes or modifications not expressly approved by the
manufacturer could void the user's authority to operate this equipment. If the size of
the end product is smaller than 8x10cm, then additional FCC part 15.19 statement is
required to be available in the users manual: This device complies with Part 15 of
FCC rules. Operation is subject to the following two conditions: (1) this device may
not cause harmful interference and (2) this device must accept any interference

received, including interference that may cause undesired operation.

For Mobile device Host ( >20cm )

Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with greater than 20cm between the
radiator & your body.

USERS MANUAL OF THE END PRODUCT:

In the users manual of the end product, the end user has to be informed to keep at
least 20cm separation with the antenna while this end product is installed and
operated. The end user has to be informed that the FCC radio-frequency exposure
guidelines for an uncontrolled environment can be satisfied. The end user has to also
be informed that any changes or modifications not expressly approved by the
manufacturer could void the user's authority to operate this equipment. If the size of
the end product is smaller than 8x10cm, then additional FCC part 15.19 statement is
required to be available in the users manual: This device complies with Part 15 of
FCC rules. Operation is subject to the following two conditions: (1) this device may

not cause harmful interference and (2) this device must accept apy AN e REEI62* 479100
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received, including interference that may cause undesired operation.

LABEL OF THE END PRODUCT:

The final end product must be labeled in a visible area with the following " Contains
TX2-RTL8822CE ". If the size of the end product is larger than 8x10cm, then the
following FCC part 15.19 statement has to also be available on the label:  This
device complies with Part 15 of FCC rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference and (2) this device
must accept any interference received, including interference that may cause
undesired operation.

Manual Information To the End User
This module is intended for OEM integrator. The OEM integrator is responsible for the compliance
to all the rules that apply to the product into which this certified RF module is integrated.

Additional testing and certification may be necessary when multiple modules are

used.

E24*10R06/02*4791*00
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Industry Canada Statement
Gain (dBi)
Ant. Brand Model Name Antenna Type | Connector Host
2.4GHz 5GHz
1 PSA RFDPA171320EMLB301 Dipole I-PEX 3.14 5] .
Antenna Mobile
2 LYNwave ALA110-222050-300011 PIFA I-PEX 3.5 5 Portable
Antenna Mobile
Table for Filed Antenna

Per using this module for portable device please follow company tune up and operation
description information to use this for portable device power.

For IC SAR power table please find in page 30.

This device complies with Industry Canada’s licence-exempt RSSs.
Operation is subject to the following two conditions:
(1) This device may not cause interference; and
(2) This device must accept any interference, including interference that may
cause undesired operation of the device.
Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence. L'exploitation est autorisée aux deux conditions suivantes : (1)
l'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de l'appareil doit accepter
tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre

le fonctionnement.

This device and its antenna(s) must not be co-located with any other
transmitters except in accordance with IC multi-transmitter product
procedures.

Referring to the multi-transmitter policy, multiple-transmitter(s) and module(s)
can be operated simultaneously without reassessment permissive change.
Cet appareil et son antenne (s) ne doit pas étre co-localisés ou fonctionnement en association

avec une auire anienne ou transmetieur.

This radio transmitter (RTL8822CE) has been approved by Industry Canada to
operate with the antenna types listed below with the maximum permissible
gain indicated. Antenna types not included in this list, having a gain greater
than the maximum gain indicated for that type, are strictly prohibited for use
with this device.

Le présent émetteur radio (RTL8822CE) a €t¢ approuve par Industrie Canada pour fonctionner avec
les types d'antenne énumérés ci-dessous et ayant un gain admissible maximal d'antenne. Les types
d'antenne non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont
strictement interdits pour l'exploitation de 1'émetteur.

E24*10R06/02*4791*00
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Dynamic Frequency Selection (DFS) for devices operating in the bands 5250-
5350 MHz, 5470-5600 MHz and 5650-5725 MHz.
Sélection dynamique de fréquences (DFS) pour les dispositifs fonctionnant dans les bandes
5250-5350 MHz, 5470-5600 MHz et 5650-5725 MH:=.

The device for operation in the band 5150-5250 MHz is only for indoor use to
reduce the potential for harmful interference to co-channel mobile satellite
systems.

les dispositifs fonctionnant dans la bande 5150-5250 MHz sont réservés uniquement pour une
utilisation a l’intérieur afin de réduire les risques de brouillage préjudiciable aux systémes de

satellites mobiles utilisant les mémes canauix.

The maximum antenna gain permitted for devices in the bands 5250-5350
MHz and 5470-5725 MHz shall be such that the equipment still complies with
the e.i.r.p. limit.

le gain maximal d’antenne permis pour les dispositifs utilisant les bandes 5250-5350 MHz et
5470-5725 MH:z doit se conformer a la limite de p.i.r.e.

The maximum antenna gain permitted for devices in the band 5725-5850 MHz
shall be such that the equipment still complies with the e.i.r.p. limits specified
for point-to-point and non-point-to-point operation as appropriate.

le gain maximal d’antenne permis (pour les dispositifs utilisant la bande 5725-5850 MHz)
doit se conformer a la limite de p.i.r.e. spécifiée pour [’exploitation point a point et non point

a point, selon le cas.

For indoor use only.

Pour une utilisation en intérieur uniquement.

E24*10R06/02*4791*00
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IMPORTANT NOTE:
IC Radiation Exposure Statement: (for portable device with PIFA)

This equipment complies with IC RSS-102 radiation exposure limits set forth
for an uncontrolled environment. This equipment should be installed and
operated with minimum distance 0.5cm between the radiator & your body.

Cet équipement est conforme aux limites d'exposition aux rayonnements IC établies pour
un environnement non contrflé. Cet €quipement doit €tre installé et utilis€ avec un

minimum de 0.5 cm de distance entre la source de rayonnement et votre corps.

IMPORTANT NOTE:

This module is intended for OEM integrator. The OEM integrator is responsible
for the compliance to all the rules that apply to the product into which this
certified RF module is integrated.

Additional testing and certification may be necessary when multiple modules
are used.

0.5cm minimum distance has to be able to be maintained between the antenna
and the users for the host this module is integrated into. Under such
configuration, the IC RSS-102 radiation exposure limits set forth for an
population/uncontrolled environment can be satisfied.

Any changes or modifications not expressly approved by the manufacturer
could void the user's authority to operate this equipment.

USERS MANUAL OF THE END PRODUCT:

In the users manual of the end product, the end user has to be informed to
keep at least 0.5cm separation with the antenna while this end product is
installed and operated. The end user has to be informed that the IC
radio-frequency exposure guidelines for an uncontrolled environment can be
satisfied.

The end user has to also be informed that any changes or modifications not
expressly approved by the manufacturer could void the user's authority to
operate this equipment. Operation is subject to the following two conditions: (1)
this device may not cause harmful interference and (2) this device must accept

E24*10R06/02*4791*00
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any interference received, including interference that may cause undesired
operation.

LABEL OF THE END PRODUCT:

The final end product must be labeled in a visible area with the following "
Contains IC: 6317A-RTL8822CE".

The Host Model Number (HMN) must be indicated at any location on the
exterior of the end product or product packaging or product literature which
shall be available with the end product or online.

For Mobile device Host ( >20cm )

Radiation Exposure Statement:

This equipment complies with ISED radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with greater than 20cm between the
radiator & your body.

Déclaration d'exposition aux radiations:

Cet équipement est conforme aux limites d'exposition aux rayonnements ISED établies pour un
environnement non contrdlé. Cet équipement doit étre installé et utilisé a plus de 20 cm entre le
radiateur et votre corps.

NCC &=
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Installing the Wireless PCle NGFF2230 module

Hardware

InstallingPCle NGFF2230 moduletoPCle NGFF2230 connectorand connecttwo

external Wi-Fi antennas on I-PEX connectors.

L LILTER TR
NFASZ2000-2v2
38 87VZEv 15ty 1
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Un-installing the Wireless PCle NGFF2230 module

Hardware

Remove 2 external Wi-Fi Antennas from the Wireless PCle NGFF1630 module

board and remove the Wireless PCle NGFF2230 module board from PCle

NGFF2230 connector port

E24*10R06/02*4791*00
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Installing the Wireless PCle NGFF2230 module

Software

Before you proceed with the installation, please notice following descriptions.
Note1: The following installation was operated under Windows 7.
Note2: If you have installed the WLAN driver & utility before, please

uninstall the old version first.
A. Execute the “setup.exe”, Click “Next” to process the installation

‘Welcome to the InstallShield Wizard for REALTEE WLAN NIC Massproduction Kit

wtall REALTER WLAN NIC Masspioduction Kit on yout computer

Tnsstall Gl

Tnvetallfiid <Back | [jnatdl; |

E24*10R06/02*4791*00
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C. Click Install this driver software anyway

Windows can’t verify the publisher of this driver software

% Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

Install this driver software anyway

Only install driver software cbtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

v See details

E24*10R06/02*4791*00
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F. Please click “ T —/Z"to continue.

(0} l1978)
5

TEIEEA Resltek Blustooth WP Kit InstallShield Wizard

E24*10R06/02*4791*00
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H. Please click “# 3 to start installation.

=

5E 1K "to finish the installation.

E24*10R06/02*4791*00
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J. Press Finish button to complete the install process
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Software

A. Uninstall the RTL8822CE WLAN Driver from “Start"— “All Programs”™—
“REALTEK 11ac 8822CE PCIE WLAN NIC Massproduction kit”
Please click “Uninstall” to remove RTL8822CE WLAN driver.

L) ESET -
. IQdiagnostics 1.2b
IQdiagnostics 1.3.1
IQnxn Applications
1Qsignal far WiFi
IQuiew Applications 1.3.3
Microsoft Office
MWSnap
Mational Instruments
REALTEK 11ac BB22CE PCIE WLAN NI
B MPTool
$& REALTEK 11ac 8822CE PCIE WLAN
f -. Uninstall
. SharePoint
TNod User & Password Finder
UltralSO
WinRAR 5
WLAN Meter 2.8.8.90
MEERER -

m
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Installing the Bluetooth USB Module

Software

A. Insert the NGFF2230 card into system connector.
B. Boot on system then the “Geniric Bluttooth Adapter” device will show up in
device manager.

File Action View Help

s 200 HE & 2 %5

& Computer Mansgement (Locad [ 4 2 realsil-bb-PC

4 Y} System Tools @ Batteries
() Task Scheduler 4 ) Bluetooth Radios
[§] Event Viewer ) Generic Bluetooth Adapter
sl Shared Folders ), Generic Bluctacth Adapter
& Local Users and Groups ) MicrosoftLguetooth Enumerator
(83 Pedformance 8 Computer

I &% Device Manager g Disk drives
4 [ Storage S Display adapters

& Disk Management
i Sernces and Apphications

it DVD/CD-ROM drives
05 Human Interface Devices
=5 Imaging devices
b &= Keyboards
a Mice and other pointing devices
& Monitors
& Network adzpters
8" Bluetooth Device (Personal Area Network]
&* Bluetooth Device (RFECOMM Protocol TDI)
4% Intel(R) Dual Band Wireless-AC 7260
&¥ Intel(R) Ethernet Connection 218-LM

I " Ports [COM & LPT)
B Processors
o B8 SD host adapters
% Sound, video and game controdlers
- Storage controllers
M Systern devices
@ Universal Serial Bus cantrollers

&F Realtek RTLETZIDE Wireless LAN 802.11n PCI-E Mass Production Network Adapter

Actions
DodeWirppe =
More Acticns L3

C. Click right button on “RT Bluetooth Radio” and select “Update Driver”.

File Action View Help

oo A0 D HE & = %6

& Computer Management tLDEil; 4 g reaisil-bb-PC

a [} System Tocls 3 Batteries
(F) Task Scheduler 4-f) Bluetooth Radios
H [l Event Viewer Generic Bluetoath Adapter
#) Shared Folders | | Generic By~ "+
B Local Users and Groups| £ Microscft B ;@:‘ Dkt Soltinaets
() Peformance | /8 Computer e
24 Device Manager e Disk diives Uninstall
2 % Storage I, Display adapter
_ it DiskManagement | ;},j ovD/CO-ROM(  Scanfor hardware changes
i Services and Applications 7 Human Interfac P 5
| =5 Imaging device.
= Keyboards

M Mice and other pointing devices

& Monitors

& Network adapters
& Bluetooth Device (Personal Ares Network)
i‘ Bluetocth Device (RFCOMM Protocod TOD)
V3 Intel(R) Dual Band Wireless-AC 7260
& Intel(R) Ethernet Connection 218-LM

l 'Y Ports (COM 8LLPT)
B Processers
B 5D host adapters
& Sound, video and game controllers
&5 Storage controllers
i System devices
il § Universal Serial Bus controliers

— |

L the Update Driver Software Wizard for the selected device.

®F Resitek ATLETZIDE Wireless LAN 802.11n PCI-E Mass Praduction Metwork Adapter

-

More Actions

Page 18/22
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D. After select “Update Driver Software ” then the Hardware Update Wizard
will pop up, please select “Browse my computer for driver software” and

press Next button.

i e e ——
5 B e S e
w . Update Driver Software - Generic Bluetooth Adapter

S5

How do you want to search for driver software?

# Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

# Browse my computer for driver software
Locate and install driver sofwtye manually.

e

S

E. After step “D” please Select “Let me pick from a list of device drivers on my

computer ”.

T e —

1]
K3 L Update Driver Scftware - Generic Bluetooth Adapter

=)

Browse for driver software on your computer

Search for driver software in this location:

[¥! Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed dejver software compatible with the device, and all driver
software in the same categofy as the device.

[ Net ][ Concel |

{TLi1n 8723DE PCIE 1,06 20151211 (Wifi BT Coed\MpDriver XEG IR I ou ]

Page 19/22
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F. Finish step “E” then select “Have Disk..”

-~

T ———
°

. Update Driver Software - Generic Bluetooth Adapter

Select the device driver you want to install for this hardware.

disk that contains the driver you want to install, click Have Disk.

Select the manufacturer and model of your hardware device and then click Next. f you have a

Model
= Generic Bluetooth Adapter

[ This driver is digitally signed.
Tell me why driver signing is important

[ Net || cancel |

=

S

G. Now select browse to find the driver for device and press Next button.(The

driver’s locate is the same with WiFi driver )

e el S —" T— -

Install From Disk - - D -

Insert the manufacturer's installation disk, and then
make sure that the comect drive is selected below.

=

Copy manufacturer's files from:
A hd | Browse... |
Page 20/22

E24*10R06/02*4791*00



IF_TMXD2305001898DV Page 108 of 151 15.06.2023

RTL8822CE User’'s M |
4 REALTEK

P, — i =)
P ‘ —
Lookin: |, X86 - & [ A b
@ Name : Date modified Type
AP [EAPRIBT . F015/0/15 1438 Setup infe
Recent Places g
Type: Setup Information
- Sze 132 KB
; Date modified: 2015/9/15 14:24

Desktop

| =

i Libraries

Computer

| %
el 1. |
MNetwork
File name: H2801BT »
Files of type: | Setup Information ("inf) |

— —= ——— A —
Install From Disk __

Insart the manufacturer's installation disk, and then
make sure that the comect drive is selected below.

N
|

Copy manufacturer's files from:
C:\Users'realsi-bb"Desktop\charey_chen'\BT &w l Browse... I
4 ===
z | m——
B e
Select the device driver you want to install for this hardware.
Select the manufacturer and model of your hardware device and then click Next. I you have a
disk that contains the driver you want to install, click Have Disk,
[¥] Show compatible hardware "
Model L“’
Realtek Bluetooth MP Test Driver
/i This driver is not digitally signed! Have Disk...
Tell me why driver signing is import;
Page 21/22
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H. Then click “Install this driver software anyway” to continue.

L8

< Don't install this driver software

for your device.

< Install this driver software anyway

information.

(v See details

[3) Windows can't verify the publisher of this driver software

You should check your manufacturer's website for updated driver software

Only install driver software cbtained fiom your manufacturer's website or
disc, Unsigned software from other sdafces may harm your computer or steal

A

Driver will be show up in Device Manager.

Press close button to complete the install process and you can see the

B - —————
B e S e m—
W/ U Update Driver Software - Realtek Bluetooth MP Test Driver

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Realtek Bluetooth MP Test Driver

E24*10R06/02*4791*00
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FCC SAR Power Table(For portable device with PIFA antenna)

Maximum Qutput Power

Maximum Target conducted Power
The maximum conducted average power(Unit:dBm) including tune -up tolerance is shown below.

Tri Antenna Port

<WLAN 2.4G>
Mode Channel Frequency (MHz) “a?A:lt'g? - Ma,{(‘}\:}:ﬂ? - (E::‘OTS:?,: 1p}
1 2412 15.5 15.5 17.0
5 2437 155 155 17.0
802.11b 1 2462 155 155 17.0
12 2467 155 155 17.0
13 2472 155 155 17.0
1 2412 15.5 15.5 17.0
5 2437 155 155 17.0
802.11g 11 2462 155 155 17.0
12 2467 155 155 17.0
13 2472 155 155 17.0
1 2412 15.5 15.5 17.0
6 2437 155 155 17.0
802.11ac (VHT20) T 2462 155 155 7.0
12 2467 155 155 17.0
13 2472 155 155 17.0
3 2422 15.5 15.5 17.0
5 2437 155 155 17.0
802.11ac (VHT40) 9 2452 155 155 17.0
10 2457 155 155 17.0
1 2462 155 155 17.0
<WLAN 5.2G>
Mode Channel Frequency (MHz) Ma’((A:lt%? = ”aﬁ;m? - (%::_01}.'2?1:%
36 5180 12.5 12.5 15.5
40 5200 125 125 155
802.11a 24 5220 125 125 155
28 5240 125 125 155
36 5180 12.0 12.0 15.0
20 5200 12.0 12.0 15.0
802.11ac (VHT20) yv) 5220 12.0 12.0 15.0
28 5240 12.0 12.0 15.0
38 5190 12.0 12.0 15.0
802.11ac (VHT490) 26 5230 12.0 12.0 15.0
|[802.11ac (VHT80) 42 5210 12.0 12.0 15.0
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<WLAN 5.3G>
Mode Channel Frequency (MHz) M“’fﬁ_’},‘} » Ma’{;}t’_’}‘,’ - g:{_gfi?,ﬂ%

52 5260 12.5 12.5 15.5

56 5280 125 12.5 15.5

802.11a 50 5300 12.5 12.5 15.5

64 5320 125 12.5 15.5

52 5260 12.0 12.0 15.0

56 5280 12.0 12.0 15.0

802.11ac (VHT20) 50 5300 12.0 12.0 15.0

64 5320 12.0 12.0 15.0

54 5270 12.0 12.0 15.0

§02.11ac (VHTA4) 62 5310 12.0 12.0 15.0

802.11ac (VHT80) 58 5290 12.0 12.0 15.0

<WLAN 5.6G>
Max. Tune u Max. Tune u Max. Tune u

Mode Channel Frequency (MHz) (Ant-0) P (Ant-1) P (Ant0 + Am_%

100 5500 13.0 13.0 16.0

116 5580 13.0 13.0 16.0

120 5600 13.0 13.0 16.0

802.11a 124 5620 13.0 13.0 16.0

132 5660 13.0 13.0 16.0

140 5700 13.0 13.0 16.0

144 5720 13.0 13.0 16.0

100 5500 12.5 12.5 15.5

116 5580 125 12.5 15.5

120 5600 125 12.5 15.6

802.11ac (VHT20) 124 5620 125 125 155

132 5660 125 12.5 155

140 5700 125 12.5 155

144 5720 125 2.5 155

102 5510 12.5 12.5 15.5

110 5550 12.5 12.5 15.5

118 5590 125 12.5 155

802.11ac (VHT40) 126 5630 125 125 155

134 5670 12.5 12.5 15.5

142 5710 125 12.5 15.5

106 5530 12.6 12.5 15.5

802.11ac (VHT80) 122 5610 125 125 155

138 5690 125 12.5 155

<WLAN 5.8G>

Mode Channel Frequency (MHz) MR?A:?_%? " Ma?A:lt"}? P g::‘_;f:?,:%

149 5745 1.5 1.5 14.5

153 5765 1.5 5 145

802.11a 157 5785 1.5 5 14.5

161 5805 115 1.5 145

165 5825 1.5 15 14.5

149 5745 1.0 1.0 4.0

153 5765 1.0 1.0 1.0

802.11n (HT20) 157 5785 1.0 1.0 1.0

161 5805 11.0 11.0 14.0

165 5825 11.0 11.0 14.0

151 5755 1.0 1.0 4.0

802.11n (HT40) 159 5795 1.0 1.0 14.0

802.11ac (VHT80) 155 5775 1.0 1.0 14.0
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<Bluetooth>

Max. Tune up Max. Tune up
Mode Channel Frequency (MHz) (Ant-0) (Ant-2)
0 2402 13.0 13.0
Bluetooth EDR 39 2441 13.0 13.0
78 2480 13.0 13.0
0 2402 12.0 1.5
Bluetooth LE 19 2440 12.0 1.5
39 2480 12.0 5
Tri Antenna Port:
<WLAN 2.4G>
Mode Channel Frequency (MHz) Ma)&:ﬂ; ' Ma;&'{l“m}a up gﬁ:‘_{fi‘,’“‘fﬁl
7 2412 15.5 15.5 17.0
5 2437 155 155 17.0
802.11b 11 2462 155 155 17.0
12 2467 155 155 17.0
13 2472 155 15.5 7.0
7 2412 5.5 15.5 17.0
3 2437 155 15.5 17.0
802.11g 11 2462 155 15.5 17.0
12 2467 155 15.5 17.0
13 2472 155 15.5 17.0
[ 2412 15.5 15.5 7.0
6 2437 155 15.5 17.0
802.11ac (VHT20) 11 2462 155 15.5 17.0
12 2467 155 15.5 17.0
13 2472 15.5 15.5 7.0
3 2400 15.5 15.5 7.0
5 2437 155 15.5 17.0
802.11ac (VHT40) 9 2452 155 15.5 17.0
10 2457 155 15.5 17.0
11 2462 155 15.5 17.0
<WLAN 5.2G>
Max. Tune u Max. Tune u Max. Tune u
Mode Channel Frequency (MHz) (Ant-0) 4 (Ant-1) P (ANt0 + Am_%
36 5180 12.5 12.5 15.5
40 5200 125 12.5 155
802.11a 24 5220 12.5 12.5 155
48 5240 125 125 155
36 5180 12.0 2.0 15.0
20 5200 12.0 12.0 15.0
B2 $1ac (VHT20) 44 5220 12.0 12.0 15.0
48 5240 12.0 12.0 15.0
38 5190 12.0 12.0 15.0
802.11ac (VHT40) 46 5230 12.0 12.0 15.0
802.11ac (VHT80) 42 5210 12.0 12.0 15.0
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<WLAN 5.3G>
Mode Channel Frequency (MHz) Ma’f;:‘t’_ﬁ up Mamm? up ('::f_h'rfiﬁﬂ%

52 5260 125 125 15.5

56 5280 125 125 155

802.11a 50 5300 12.5 125 15.5

84 5320 125 125 155

52 5260 12.0 12.0 5.0

56 5280 12.0 12.0 15.0

802.11ac (VHT20) 50 5300 12.0 12.0 15.0
84 5320 12.0 12.0 15.0

54 5270 12.0 12.0 5.0

802.11ac (VHT40) 62 5310 12.0 12.0 15.0
802.11ac (VHT80) 58 5290 12.0 12.0 5.0

<WLAN 5.6G>
Mode Channel Frequency (MHz) Ma’:&gﬁ P Ma’;ﬁ:‘; wp {E::(-OT:-J:?-:: ?,

100 5500 13.0 13.0 16.0

116 5580 13.0 13.0 16.0

120 5600 13.0 13.0 16.0

802.11a 124 5620 13.0 13.0 16.0

132 5660 13.0 13.0 16.0

140 5700 13.0 13.0 16.0

144 5720 13.0 13.0 16.0

700 5500 125 12.5 15.5

116 5580 125 125 155

120 5600 12.5 12.5 15.5

802.11ac (VHT20) 124 5620 12.5 125 155
132 5660 12.5 12.5 15.5

140 5700 125 125 155

144 5720 125 12.5 155

102 5510 12.5 12.5 15.5

110 5550 125 125 155

118 5590 12.5 12.5 15.5

802.¥1ac (VHT40) 126 5630 12.5 12.5 15.5
134 5670 12.5 12.5 155

142 5710 12.5 12.5 15.5

706 5530 125 2.5 5.5

802.11ac (VHT80) 122 5610 12.5 12.5 155
138 5690 12.5 12.5 15.5
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<WLAN 5.8G>
Mode Channel Frequency (MH2) Ma’f&,’;’; up Ma’f&'}‘; w (r:fffmﬂ%
140 5745 1.5 1.5 4.5
153 5765 115 15 14.5
802.11a 157 5785 115 1.5 145
161 5805 115 15 14.5
165 5525 115 115 14.5
140 5745 1.0 1.0 3.0
153 5765 1.0 1.0 14.0
802.11n (HT20) 157 5785 1.0 11.0 14.0
161 5805 11.0 1.0 14.0
165 5525 7.0 7.0 14.0
51 5755 1.0 1.0 2.0
£02.11n (H140) 159 5795 1.0 11.0 14.0
802.11ac (VHT80) 155 5775 1.0 1.0 14.0
<Bluetooth>
Mode Channel Frequency (MHz) Max. Tune up
(Ant-0)

0 2402 13.0

Bluetooth EDR 39 2441 13.0

78 2480 13.0

0 2402 12.0

Bluetooth LE 19 2440 12.0

39 2480 12.0

Measured Conducted Power Reasult

The measuring conducted average power

Tri Antenna Port

<WLAN 2.4G>
Average Power Avel‘age Power Average Power
Mode Channel Freql.lency (MHZ) (Ant-OJ (Ant-1) (Ant-O +Ant-1]
1 2412 15.25 15.45 16.90
5 2437 1543 15.48 16.91
802.11b T 2462 15,11 1516 16.42
2 2467 1524 15.44 16.39
3 2472 15.18 1534 16.26
<WLAN 5.3G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) ( — 0) ( ‘g“_” (Ant o A )
52 5260 1230 220 1543
%6 5280 12.23 12.20 15.28
SuLtia ) 5300 12.38 12.37 15.18
54 5320 1233 12.25 15.23
<WLAN 5.6G>
Average Power | Average Power | Average Power
Mode Channel Frequency (MHz) (Ant-0) (Ant1) (Ant-0 + Ant-1)
00 2500 1268 1262 563
16 5580 1294 1286 15.72
120 5600 12.62 12.77 15.61
802.11a 124 5620 12.64 12.67 15.60
132 5660 1271 1264 15.64
140 5700 1273 1257 15.65
144 5720 1288 1275 15.58
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G
<WLAN 5.8G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1)
149 5745 11.28 11.37 14.33
153 5765 11.36 11.19 14.32
802.11a 157 5785 11.41 11.28 14.43
161 5805 11.25 11.25 14.35
165 5825 11.33 11.31 14.32
<Bluetooth>
Siode Channgl Frequency (MHz) Average Power Average Power
(Ant-0) (Ant-2)
0 2402 12.84 12.33
Bluetooth EDR 39 2441 12.65 12.28
78 2480 12.65 12.53
0 2402 11.63 11.34
Bluetooth LE 19 2440 11.51 11.23
39 2480 11.20 10.82
Dual Antenna Port
<WLAN 2.4G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1)
1 2412 15.25 15.45 16.90
8 2437 15.43 15.48 16.91
802.11b 11 2462 15.11 15.16 16.42
12 2467 15.24 15.44 16.39
13 2472 15.18 15.34 16.26
<WLAN 5.3G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1)
52 5260 12.30 12.28 15.43
56 5280 12.23 12.20 15.28
802 1a 50 5300 12.38 12.37 15.18
64 5320 12.33 12.25 15.23
<WLAN 5.6G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1)
100 5500 12.68 12.82 15.63
116 5580 12.94 12.86 15.72
120 5600 12.62 12.77 15.61
802.11a 124 5620 12.64 12.67 15.69
132 5660 12.71 12.64 15.64
140 5700 12.73 12.57 15.65
144 5720 12.88 12.75 15.58
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<WLAN 5.8G>
Average Power Average Power Average Power
Mode Channel Frequer:cy (MHz) LAnt -0) ‘ Ant-1] [ Ant-0 + Ant-1]
149 5745 11.28 11.37 14.33
153 5765 11.36 11.19 14.32
802.11a 157 5785 11.41 11.28 14.43
161 5805 11.25 11.25 14.35
165 5825 11.33 11.31 14.32
<Bluetooth>
Mode Channel Frequency (MHz) Average Power ‘Ant-ﬂ]
0 2402 12.84
Bluetooth EDR 39 2441 12.65
78 2480 12.65
0 2402 11.63
Bluetooth LE 19 2440 11.51
39 2480 11.20

IC SAR Power Table(For portable device with PIFA antenna)
Power of portable device with PIFA antenna :
Maximum Target Conducted Power:

The maximum conducted average power (Unit: dBm) including tune-up tolerance is shown as below.

Tri Antenna Port

<WLAN 2.4G> - - -

Max. Tune up Max. Tune up Max. Tune up
Mode Channel Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1)

] 2412 155 155 17.0

6 2437 155 155 17.0

802.11b 1 2462 155 155 17.0

12 2467 155 155 17.0

13 2472 155 155 17.0

1 2412 156 155 170

G 2437 15.5 15.5 17.0

802.11g 1 2462 155 155 17.0

12 2467 15.5 155 17.0

13 2472 15.5 15.5 7.0

| 2412 155 155 7.0

6 2437 155 155 17.0

802.11ac (VHT20) 1 2462 155 155 17.0

12 2467 155 155 170

13 2472 15.5 15.5 17.0

3 2422 155 155 17.0

G 2437 15.5 15.5 17.0

802.11ac (VHT40) 9 2452 15.5 155 17.0

10 2457 155 155 17.0

17 2462 15.5 155 17.0

<WLAN 5.2G>

Max. Tune up Max. Tune up Max. Tune up
Mode Channel Frequency (MHz) Hoes A Lt Ay

36 5180 12.5 125 155

40 5200 125 125 155

803 11= a4 5220 125 125 155

48 5240 125 125 155

36 5180 12.0 12.0 15.0

30 5200 12.0 12.0 15.0

ST T10c (Va{E20) a4 5220 12.0 12.0 15.0

48 5240 12.0 12.0 5.0

38 5190 12.0 12.0 150

802.Y1ac (VHT40) 6 5230 12.0 12.0 15.0

802.11ac (VHT80) a2 5210 12.0 12.0 5.0
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<WLAN 5.3G>
Max. Tune up Max. Tune up Max. Tune up
Mode Channel Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1)
52 5260 125 12.5 155
56 5280 125 125 155
sOE M 60 5300 125 25 155
64 5320 125 175 55
52 5260 2.0 12.0 15.0
56 5280 12.0 12.0 15.0
i 60 5300 12.0 12.0 150
64 5320 2.0 12.0 15.0
54 5270 12.0 12.0 150
ROESiac AT 52 5310 12.0 12.0 15.0
802.11ac (VHT80) 58 5290 12.0 12.0 )
<WLAN 5.6G>
Max. Tune up Max. Tune up Max. Tune up
Mode Channel Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1
700 5500 13.0 13.0 _"'_1_15.9
116 5580 13.0 13.0 16.0
802.11a 132 5660 13.0 13.0 6.0
140 5700 13.0 13.0 16.0
144 5720 13.0 13.0 6.0
100 5500 125 125 155
116 5580 125 125 155
802.11ac (VHT20) 132 5660 125 125 155
740 5700 25 25 155
124 5720 125 125 155
102 5510 125 2.5 155
110 5550 125 125 155
802.11ac (VHT40) 134 5670 125 125 155
142 5710 125 125 155
106 5530 125 125 155
sschbimid i 138 5690 125 12.5 155
<WLAN 5.8G>
Max. Tune up Max. Tune up Max. Tune up
s Ehiom Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1)
149 5745 1.5 1.5 145
153 5765 15 ns 145
802.11a 157 5785 5 15 145
161 5505 15 15 45
165 5825 15 15 145
149 5745 1.0 7.0 120
153 5765 7.0 1.0 4.0
802.11n (HT20) 157 5785 110 1.0 12.0
161 5805 1.0 1.0 12.0
165 5825 1.0 iR 4.0
151 5755 0 7.0 2.0
$02.11n (HT40) 159 5795 1.0 110 140
802.11ac (VHTB80) 155 5775 1.0 1.0 14.0
<Bluetooth>
Mode Channel Frequency (MHz) “"‘m " “":Am; L
0 2402 13.0 13.0
Bluetooth EDR 39 2441 13.0 13.0
78 2480 13.0 3.0
0 2402 120 15
Bluetooth LE 19 2440 12.0 15
39 2480 12.0 15
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Dual Antenna Port

<WLAN 2.4G>
Max. Tune up Max. Tune up Max. Tune up
Mode Channel Frequency (MHz) (ant0) {ant1) gty
1 2412 155 155 l_]_w.o
3 2437 15.5 155 17.0
802.11b T 2462 15.5 155 17.0
12 2467 155 155 17.0
3 2472 155 55 7.0
1 2412 15.5 15.5 17.0
3 2437 155 155 7.0
802.11g T 2462 155 155 17.0
12 2467 155 155 7.0
13 2472 15.5 155 17.0
1 2412 155 15.5 17.0
3 2437 155 155 17.0
802.11ac (VHT20) i 2462 155 155 7.0
12 2467 15.5 15.5 17.0
13 2472 155 155 7.0
3 2422 15.5 15.5 70
6 2437 15.5 155 17.0
802.11ac (VHT40) g 2452 155 155 17.0
0 2457 155 155 7.0
T 2462 155 155 170
<WLAN 5.2G>
Max. Tune up Max. Tune up Max. Tune up
Mode Channel Frequency (MHz) A= (Ant:) A
36 5180 125 125 155
10 5200 125 125 155
802.11a pY 5220 125 125 155
48 5240 125 125 155
36 5160 12.0 12.0 15.0
40 5200 12.0 12.0 15.0
802.11ac (VHT20) Py 5220 12.0 12.0 15.0
48 5240 12.0 12.0 15.0
38 5190 12.0 12.0 15.0
802.11ac (VHT40) 36 5230 12.0 12.0 15.0
802.11ac (VHT80) 12 5210 12.0 2.0 5.0
<WLAN 5.3G>
Max. Tune up Max. Tune up Max.fl.moup
Mode Channel Frequency (MHz) (Ant-0) (Ant-1) (Ant-0 + Ant-1)
52 5260 12.6 12.5 15.5
56 5280 125 12.5 155
G113 50 5300 125 125 155
64 5320 25 125 155
52 5260 12.0 12.0 150
56 5280 12.0 12.0 15.0
802.11ac (VHT20) 50 5300 12.0 12.0 15.0
54 5320 120 12.0 15.0
54 5270 12.0 12.0 5.0
SO ttes (T 62 5310 12.0 12.0 15.0
802.11ac (VHT80) 58 5290 12.0 12.0 15.0
<WLAN 5.6G>
Max.‘?\.lmup Max. Tune up Max. Tune up
ose ST——-— Eroquancy (W) (Ant-0) (Ant-1) (Ant-0 + Ant-1)
100 5500 13.0 13.0 16.0
116 5580 13.0 13.0 16.0
802.11a 132 5660 13.0 13.0 16.0
140 5700 13.0 13.0 16.0
144 5720 3.0 13.0 6.0
T00 5500 125 125 155
116 5580 125 125 155
802.11ac (VHT20) 132 5660 125 125 155
140 5700 125 125 155
144 5720 125 125 155
102 5510 12.5 125 155
110 5550 125 125 155
802.11ac (VHT40) 134 5670 125 25 155
142 5710 25 25 155
106 5530 125 125 155
802.11ac (VHTR0) 138 5690 12.5 125 155

E24*10R06/02*4791*00



IF_TMXD2305001898DV Page 119 of 151 15.06.2023

RTL8822CE User's M I
Mﬁ\, REAI_TEK sers lvianua

<WLAN 5.8G>
Max. Tune u Max. Tune u Max. Tune
Mode Channel Frequency (MHz) (Ant-0) P (Ant-1) P (ANt + m‘ﬁ’]
149 5745 1.5 1.6 14.5
153 5765 11.5 11.5 14.5
802.11a 157 5785 15 5 145
61 5805 15 15 145
165 5825 115 15 145
149 5745 1.0 1.0 14.0
53 5765 110 1.0 4.0
802.11n [HT20} 157 5785 11.0 11.0 14.0
161 5805 1.0 1.0 14.0
165 5825 11.0 1.0 2.0
151 5755 11.0 11.0 14.0
802.11n (HT40) 159 5795 11.0 11.0 140
802.11ac (VHT80) 155 5775 1.0 1.0 14.0
<Bluetooth>
Mode Channel Frequency (MHz) ""‘M}"“t_’;} up
0 2402 13.0
Bluetooth EDR 39 2441 13.0
78 2480 13.0
0 2402 2.0
Bluetooth LE 19 2440 2.0
39 2480 2.0
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Measured Conducted Power:
The measuring conducted average power (Unit: dBm) is shown as below.

Tri Antenna Port

<WLAN 2.4G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) {Ant-0) {Ant-1) {Ant.0 + Ant-1)
1 2412 15.25 15.45 18.20
5] 2437 1543 1545 16.31
20211k 11 2462 15.11 15.18 16.42
12 2467 15.24 15.44 18.38
13 2472 15.18 15.24 18.26
-
<WLAN 5.3G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) {Ant-0) {Ant-1) {Ant-0 + Ant-1)
52 5280 12.30 12.28 1543
58 5280 12.23 12.20 16.2
RUZ 1t 50 5300 12.38 12.37 15.18
54 5320 12.33 12.25 15.23
<WLAN 5.6G>
: Average Power Average Power Average Power
Mode Channel Frequency (MHz) {Ant-0) {Ant-1) {Ant-0 + Ant-1)
100 5500 288 12.82 15.62
118 5580 12.94 12.88 15.72
802.11a 132 5880 12.71 12.54 15.64
140 5700 12.73 12.57 15.65
144 5720 12.88 12.7 15.58
<WLAN 5.8G>
’ Average Power Average Power Average Power
Mode Channel Frequency (MHz) {Ant-0) {Ant-1) {Ant-0 + Ant-1)
148 5745 11.28 11.37 14.33
153 5765 11.36 11.18 14,32
802.11a 157 5785 11.41 11.28 14.43
161 5805 11.25 11.25 14.3E
165 5825 11.33 11.31 14.32
<Bluetooth>
Mode Channel Frequency (MHz) e S e
{Ant-0} {Ant-2)
1] 2402 12.84 12.23
Bluetooth EDR 3B 2441 12.85 12.28
78 2480 1255 12 53
0 2402 11.63 11.34
Bluetooth LE 1B 2440 11.51 11.23
20 2480 11.2D 10.82
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Dual Antenna Port

<WLAN 2,4G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) {Ant-0) (Ant-1) {Ant-0 + Ant-1)
1 2412 15.25 1545 18.20
g 2437 15.43 15.48 16.91
802.11b 1 2462 15.11 15.18 1842
12 24587 15.24 15.44 16.38
13 2472 15.18 15.24 18.28
<WLAN 5.3G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) [:nt .0 {A?;—ﬂ {Am-ogd- Ant-1)
52 £280 12.30 1228 15.43
58 5280 12.23 12.2 15.2
apz2.11 ~
* 80 £300 1238 12.37 15.18
84 532 $12.33 12.25 15;’33
<WLAN 5.6G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) {Ant-0) {Ant-1) {Ant-0 + Ant-1)
100 5500 12.88 12.82 15.63
115 5580 12.04 12.85 15.72
a02.11a 132 5880 12.71 12.684 15.84
140 §700 12.73 1257 15.65
144 5720 1283 1275 15.58
<WLAN 5.8G>
Average Power Average Power Average Power
Mode Channel Frequency (MHz) {Ant-0) Ant-1) {Ant-0 + Ant-1)
148 E745 11.28 11.37 14,33
153 5765 11.38 11.18 14.32
802.11a 157 5785 11.41 11.28 14.43
161 5805 11.25 11.25 14.35
165 £825 11.33 11.31 14.32
<Bluetooth>
Mode Channel Frequency (MHz) Average Power Iﬂnt-ﬂl
D 2402 12.84
Eluetooth EDR 38 2441
7 2420
0 2402
Bluetooth LE 18 2440
30 2480
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Copyright

This publication contains information that is protected by copyright. No part of it may be repro-
duced in any form or by any means or used to make any transformation/adaptation without the
prior written permission from the copyright holders.

This publication is provided for informational purposes only. The manufacturer makes no
representations or warranties with respect to the contents or use of this manual and specifi-
cally disclaims any express or implied warranties of merchantability or fitness for any particular
purpose. The user will assume the entire risk of the use or the results of the use of this docu-
ment. Further, the manufacturer reserves the right to revise this publication and make changes
to its contents at any time, without obligation to notify any person or entity of such revisions or
changes.

Changes after the publication’s first release will be based on the product’s revision. The website
will always provide the most updated information.

© 2023. All Rights Reserved.

Trademarks

Product names or trademarks appearing in this manual are for identification purpose only and
are the properties of the respective owners.

User's Manual | VP070-M8M
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FCC and DOC Statement on Class A

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC rules. These limits are designed to provide reason-
able protection against harmful interference when the equipment is operated in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference
to radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is encour-
aged to try to correct the interference by one or more of the following measures:

Reorient or relocate the receiving antenna.
Increase the separation between the equipment and the receiver.

Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

+  Consult the dealer or an experienced radio TV technician for help.

Notice:

1. The changes or modifications not expressly approved by the party responsible for com-
pliance could void the user’s authority to operate the equipment.

2. Shielded interface cables must be used in order to comply with the emission limits.

2
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About this Manual

This manual can be retrieved from the website.

The manual is subject to change and update without notice, and may be based on editions that
do not resemble your actual products. Please visit our website or contact our sales representa-
tives for the latest editions.

Warranty

1. Warranty does not cover damages or failures that arises from misuse of the product,
inability to use the product, unauthorized replacement or alteration of components and
product specifications.

2. The warranty is void if the product has been subjected to physical abuse, improper
installation, modification, accidents or unauthorized repair of the product.

3. Unless otherwise instructed in this user's manual, the user may not, under any circum-
stances, attempt to perform service, adjustments or repairs on the product, whether
in or out of warranty. It must be returned to the purchase point, factory or authorized
service agency for all such work.

4. We will not be liable for any indirect, special, incidental or consequential damages to
the product that has been modified or altered.

Page 125 of 151 15.06.2023

About this Package

The package contains the following items. If any of these items are missing or damaged,
please contact your dealer or sales representative for assistance.

1 x VP070-M8M System Unit
. 1 Switch Cable
. 12 Rubber Holders
1 ADDM UL Battery Addendum
Note: The items are subject to change in the developing stage.
The product and accessories in the package may not come similar to the information listed
above. This may differ in accordance with the sales region or models in which it was sold. For

more information about the standard package in your region, please contact your dealer or
sales representative.

User's Manual | VP070-M8M
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Static Electricity Precautions ﬁther objects to make sure of proper air ventilation to protect the system from over-
eating.
It is quite easy to inadvertently damage your PC, system board, components or devices even ’
before installing them in your system unit. Static electrical discharge can damage computer . Dress the cables, especially the power cord, so they will not be stepped on, in contact
components without causing any signs of physical damage. You must take extra care in han- with high temperature surfaces, or cause any tripping hazards.
dling them to ensure against electrostatic build-up.
. Do not place anything on top of the power cord. Use a power cord that has been ap-

1.

To prevent electrostatic build-up, leave the system board in its anti-static bag until you
are ready to install it.

Wear an antistatic wrist strap.

proved for use with the system and is compliant with the voltage and current ranges
required by the system’s electrical specifications.

If the system is to be unused or stored for a long time, disconnect it from the power

source to avoid damage by transient overvoltage.
3. Do all preparation work on a static-free surface.
. If one of the following occurs, consult a service personnel:
4. Hold the device only by its edges. Be careful not to touch any of the components, con-

tacts or connections. - The power cord or plug is damaged.

5. Avoid touching the pins or contacts on all modules and connectors. Hold modules or - Liquid has penetrated the system.

connectors by their ends.
- The system has been exposed to moisture.

- The system is not working properly.
Important:
“ Electrostatic discharge (ESD) can damage your processor, disk drive and other - The system is physically damaged.

components. Perform the upgrade instruction procedures described at an ESD

workstation only. If such a station is not available, you can provide some ESD pro- +  The unit uses a three-wire ground cable which is equipped with a third pin to ground

tection by wearing an antistatic wrist strap and attaching it to a metal part of the the unit and prevent electric shock. Do not defeat the purpose of this pin. If your outlet

system chassis. If a wrist strap is unavailable, establish and maintain contact with does not support this kind of plug, contact your electrician to replace the outlet.

the system chassis throughout any procedures requiring ESD protection.

: Disconnect the system from the electricity outlet before cleaning. Use a damp cloth
for cleaning the surface. Do not use liquid or spray detergents for cleaning.

safety PrecaUtlons . Before connecting, make sure that the power supply voltage is correct. The device is
. Use the correct DC / AC input voltage range. connected to a power outlet which should be grounded connection.

. Unplug the power cord before removing the system chassis cover for installation or
servicing. After installation or servicing, cover the system chassis before plugging in
the power cord.

. There is danger of explosion if battery incorrectly replaced.

. Replace only with the same or equivalent specifications of batteries recommend by

the manufacturer.
The system may burn fingers while running.

’ Dispose of used batteries according to local ordinance. Wait for 30 minutes to handle electronic parts after power off.
. Keep this system away from humid environments.

. Make sure the system is placed or mounted correctly and stably to prevent the chance
of dropping or falling may cause damage.

. The openings on the system shall not be blocked and shall be kept in distance from

User's Manual | VP070-M8M 5
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Chapter 1 - Introduction

» Overview

Bottom View Back View

USB 3.1 Genl

LAN
SIM

Power Input

Status LED

0 -
Reset Switch

o CANbus

OTG
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» Dimensions
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» Key Features

ARM-Based System:
Support Android 9.0 and Linux

IP Rating:
IP65 Front Panel Protection

Rich I/O Connectivity:
1 GbE, 2 COM, 1 CAN Bus, 2 USB 3.1 Gen1

Application Focus:
In-vehicle Driver HMI

Smart Power Ignition Control:
Power delay and protection time setting

DFI's VP070-M8M equipped with ARM processor is the most energy-efficient All-in-One

PC served as driver HMI with significantly longer battery life and high resolution TFT LCD
display with capacitive touch. IP65 rated protection, wide operating temperature range, and
anti-vibration ensure the system can withstand the bumpy, mountainous environment. Power
management features include a wide power input range, surge protection, and smart ignition
power control. 4G, Wi-Fi, and GPS, as well as rich I/O and built-in SIM card/SD card are
provided for flexible connectivity and expandability.

7
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Processor NXP i.MX 8M Dual/Quad Cortex-A53, 1.3GHz
SYSTEM
Max. Speed 1.3GHz
Technolo On board Memory 2GB/4GB (Default 2GB)
9y Single Channel LPDDR4 up to 3200 MHz
MEMORY Max. Capacity 4GB
Socket Memory Down
Display Type 7" PCAP TFT
DISPLAY & TOUCH .
SCREEN Max. Resolution 1024 x 600
Brightness 425 cd/m?
Support eMMC 5.1 16GB on board (default)
Internal .
Support up to 64GB (optional)
STORAGE
External Micro SD card slot
1 x M.2 2242/3042 B Key (USB 3.1 Gen1), Nano SIM Slot support
EXPANSION Interface 1 x M.2 2230 E Key (PClex1/USB2.0)
ETHERNET Controller AR8035
AUDIO Audio Codec SGTL5000
LED Indicators 1 x Status LED
Sensor Sensor 6 axis IMU (3 Accelerometer + 3 Gyroscope)
Ethernet (Gbe) 1 x Giga LAN
1 x RS-232/422/485
Serial 1 x RS-232
1 x CAN Bus
1/0 2 USB3.1 Gen1
usB 1x OTG, micro USB
Audio with Amplifier to support 2W speaker (optional)
1 x Line-out & 1 x MIC-in (internal header)
Buttons 1 x Reset switch
POWER Type 9~36V DC Power input, with ACC/IGN control
Linux Yocto 2.5 (optional)
0OS SUPPORT ; .
Android Android 9.0 (default)

Chapter 1
PINTRODUCTION
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Construction

Aluminum + SGCC

IP Rating IP65 Front Panel Protection
MECHANISM Mounting Panel Mount /VESA Mount

Dimensions (W x Hx D) 235 x 150 x 54mm

Weight 2.9kg

Operating Temperature  -20 to 70°C
ENVIRONMENT Storage Temperature -30 to 80°C

Relative Humidity

10 to 90% RH (non-condensing)

Shock

OP: Half-sine, 3G @ 11ms

Non-OP: Half-sine, 56 @ 11ms

Standards and Vibration
Certifications

OP: Random, 1Grms @ 5~500Hz, 30min

Non-OP: Sweep sine, 3Grms @ 10~500Hz, 30min

Certifications

CE, FCC, E-Mark R10, RoHS, UKCA

Chapter 1
PINTRODUCTION
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Chapter 2 - Hardware Installations

» Removing the Chassis Cover

Please observe the following guidelines and follow the instructions to open the system.
1. Make sure the system and all other peripheral devices connected to it have been powered off.

2. Disconnect all power cords and cables.

Step 1:
The 8 screws of the system are used to secure the cover to the chassis. Remove the screws and put them in a safe place for later use.

User's Manual | VP070-M8M 10
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Step 2: Step 3:
Slide the cover to open the system. The boards can be easily accessed after the chassis cover is removed.

System Board

Power Board

User's Manual | VP070-M8M 11
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» Installing an M.2 Card

M.2 Sockets

User's Manual | VP070-M8M

Chapter 2

IF_TMXD2305001898DV HARDWARE INSTALLATION

Please follow the steps below to install the card into the socket.
Step 1:

Insert the card into the socket at an angle while making sure the notch and key are perfectly
aligned.

¥ M.2 Module Y M.2 Socket

o Stand-off =
Notch = & - oo Key =

Step 2:
Press the end of the card far from the socket down until against the stand-off.

Step 3:
Screw tight the card onto the stand-off with a screw driver and a stand-off screw until the gap
between the card and the stand-off closes up. The card should be lying parallel to the board

when it's correctly mounted.

[U.A
12
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» Installing an Antenna

Before installing the antenna, please make sure that the following safety cautions are
wellattended.

1. Make sure the PC and all other peripheral devices connected to it has been
powered down.
2. Disconnect all power cords and cables.

Step 1:
There are antenna holes reserved on the side of the system and covered by rubber
plugs. Please remove the plug prior to installing an antenna.

Step 2:

Connect the internal cable to the board's antenna connector, screw the antenna con-
nector through the antenna hole with washers and nuts, and screw on the antenna as
illustrated below.

Antenna

<+ " ------
{1
Module Connector ~ Cable  Antenna Connector “\L, Washer Nut

P e————pm 1

1 i h

Chassis Wall

¥o

D
O T
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» Mounting Options

Wall Mount

Step 1:
Select a place on the wall where you will mount the Panel PC.

Step 2:
Use the provided mounting screws to attach wall mount bracket 1 onto the wall.

Step 3:
Attach the other bracket (wall mount bracket 2) to the rear of the Panel PC.

Step 4:

Slide the Panel PC to wall mount bracket 1 and attach the two brackets together with
the hooks. Then tighten the screw to secure the assembly in place.

Chapter 2

HARDWARE [NSTALLATION
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Panel Mount

Step 1: Step 5:

Select a place on the panel (or wall) where you will mount the Panel PC. The first and second clamps must be positioned and secured diagonally prior to mounting the
rest of the clamps. Tighten the clamp’s screw using an electric screwdriver by pressing the

Step 2: white plastic cap onto the back of the panel. The illustration below shows that all clamps are

Cut out a shape on the panel that corresponds to the Panel PC’s rear dimensions (217.6mm x properly mounted.

127.6mm) and ensure that the Panel PC can be fitted into the panel properly.

The flat panel thickness is less than T0mm. Be sure to route or trim down the thick wall to 10
mm or slightly less for the clamps to recess and be compatible with your wall or enclosure.

211.60 @ sﬁ

121.65

Step 3:
Insert the Panel PC from the outside surface of the panel into the mounting hole until it is
properly fitted against the panel.

Step 4:

Position the mounting clamps along the rear edges of the Panel PC and insert them into the
slits around the Panel PC.

User's Manual | VP070-M8M 15
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Chapter 3 - System Settings

» System Layout

Power Board

Power Board
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Chapter 3
SYSTEM'SETTINGS

ST-Link / SWD

MCU Debug

Remote Switch

Remote Switch High/Low Active
12V DC Out

9V~36V In

Host Bus Communication

Host Bus Communication

SW1

LED1(Red): Debug LED for the MCU

&@ &@
(% (% )

®60000060O06O06060

LED2 (Green): R/W LED

Important:

Electrostatic discharge (ESD) can damage your board, processor, disk
drives, add-in boards, and other components. Perform installation pro-
cedures at an ESD workstation only. If such a station is not available,
you can provide some ESD protection by wearing an antistatic wrist
strap and attaching it to a metal part of the system chassis. If a wrist
strap is unavailable, establish and maintain contact with the system
chassis throughout any procedures requiring ESD protection.

16
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System Board

System Board

foB
(9]
9
i

®
& ®
O ~Og

® q ® ® ©® ¢ g
EE o I ) R

© UsB2.4

® UsB2_3

@ HDmI ® VP10
© Battery ® COM1 Debug
@ Power Link ® Boot CFG
© SIM Slot ® LVDS
© LAN ® 12c
@ UsB3.0 ® LED Backlight
©® DCIN
© Audio
@ DIO
@ Speaker
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System Board - uSD Card Slot

System Board
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» Jumper Settings- Power Board

Host Bus Communication (JP3, JP4)

[o]
Q 1 1 P 1

- E
E

B 1-2 On: Reserved

W 2-3 On: TX/RX UART (default)

IF_TMXD2305001898DV
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Remote Switch High/Low Active (JP2)

( [°]
¥-5) aoomo om0 og -~
27 3 1 ==
-
-
-y
iiiiid o=
-
-
| o=
E Te00
1000
[] o o
S B &
. <] [<] [<] J

B 1-2 On: High Active (default)

B 2-3 0n: Low Active
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SW1

24V / 12V Select

1 Output Voltage
ON
- EEEEEEER

o@o oﬁ: On 12V (default) 2 345678

E off 24V

POWER ON Delay Switch

2 Delay On/Off

0 [°) o ON
\ OX;ZO OZ;ZO 03;20 ) On On, delay duration defined by 4 and 5 IEEEEEEN
12345678
Off  Off, delay = 3 seconds by default A

POWER OFF Delay Switch

3 Delay On/Off

ON
EEEEEREREDR

On On, delay duration defined by 6, 7, and 8
12345678

Ooff  Off, delay = 0 second by default

Important:
Power-off the system and then unplug the power cord prior to setting the switch-
es. Failure to do so will cause severe damage to the system and components.
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POWER ON Delay Time Select

5 4 Delay Duration

On On 10 seconds (default)

ON
IR REREREDR

On Off 30 seconds
12345678

AA

Ooff On 1 miniute

off  Off 5 minutes

POWER OFF Delay Time Select

8 7 6 Delay Duration

On On On 30 seconds (default)

On On off 1 minute

On Off On 3 minutes ON

On Off off 5 minutes 180690 7E

Off On On 10 minutes

off On off 15 minutes

Off Off On 30 minutes

off  Off off 1 hour
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IF_TMXD2305001898DV

» Jumper Settings- System Board

LED Backlight (JP5)
Boot Config (JP1)

M.2 B key

i
1 2
O . S
Yoty
Ea [ e w@
-
-~
NNN

~ ~
For VEN & VPWM For VLED Backlight
6 LL)5 6 LIL) 5 1 1 2
[ ] L]
200D 2 L
b 1 ! 5CA6 5
m 1-2 Off: Internal Boot (default) m 5-6 Off: EMMC@eSDHC3 (default) H 1-2 On: 3.3V (Default) B 5-6 On: Backlight Power 12V (default)
B 1-2 On: Serial Downloader B 5-6 On: uSD@eSDHC2 ® 1-30n: 5V

B 4-6 On: Backlight Power 5V
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» Pin Assignment- Power Board

9V~36V In (J1)
12V DC-Out (CN3)

( S °) S
& D G
%) 00000 Q0D 00 00D = 9
r \ 1 111
o D G
@mmmm 9 = iiiiiiii |
1 1 1 1

I - =
I -

-~
-~
- - = =

--~~-

[] [} []
& D &
(] [] (]

1 V_In
7o | st .
1 GND
- 3 Ignition
2 GND o
4 Ignition
3 Power Button
[ 5 GND
4 Host TX
o 6 GND
5 Host RX
6 12VSB . . .
The 9V~36V In box headers are for ignition and power input to the power board, which then
converts to 12VDC for output to the system board.

7 12VSB

Jumper Settings
8 12vSB Power on/off, delay time, and other power related aspects can be configured via SW1 as previ-
ously instructed in this chapter.
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MCU Connector (J2) MCU Debug (JP1)

1000 1000
1000 1000
[+) [+] [+) [o] [+) Q
62 D @ 62 D @
1 3V 1 UART_TX
2 GND 2 UART_RX
3 SYS_SWDIO 3 GND
4 SYS_SWCLK
5 STMCU_RST#
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Remote Switch (J3)

52 oo ot D @&
Of O, o Of O,
. 100000 O oo
E 100
1000
[o] o [o]
& D &
\ [e] ] [e]

1 Power Button

2 GND

IF_TMXD2305001898DV
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» Pin Assignment- System Board

COM1 Debug (J10)

()

I
&
i
a9 05
oy 2 :/
L]

2
6

\_/
© Em m@:&

~

+3.3V

UART1_RX

UART1_TX

GND

-~
-~
L]
~ -
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USB2_3 (UBJ1)

.

~ &
1 2
39 15 6

i
& =3 o E (3}
N — - ) 2 J,
-~
~ e B
-~

2 USBDN
3 USBDP

4 GND
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Speaker (AUJT) Audio (AUJ2)

- M.2 B key
———— ( B — -
- - IN—"
’/
’f
e 1gR?
Y & e () 8 B
U 22 15§5 39 |5§6
8
———'FS’E fe=mm em & & 4 @) © e (| e 8 L 1 @)
-

Pin Assignment Pin Assignment mm
1 NC SPK_R-

2
3 NC 4 SPK_R+ 1 LOUT_L
5 NC 6 SPK_L+ 2 LOUT_R
7 NC 8 SPK_L- 3 AGND
9 NC —
4 MIC_IN
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DIO (10J1) 12C (J8)

M.2 E key

()& ©)

-
¢”
-
Y B =
\_/ . )
g}
= EEmes 8 :
Pin Assignment Pin Assignment
1 DIOO 2 DIO1 Pin Assignment Pin Assignment
3 DIO2 4 DIO3 1 +3.3V_TP 2 GND
5 DIO4 6 DIO5 3 TP_SCL 4 TP_ALT#
7 DIO6 8 DIO7 5 TP_SDA 6 TP_RST#
9 +5V 10 PWM
11 GND 12 GND
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VP 10 (VPJ1)

12
. -1

Q . .
> e e B L ) )
”\
”

1 2

-
Pin Function Pin Function
1 +5V 2 CAN_GND
3 SOUTN3 4 CAN_H
5 LVDS_A2+ 6 CAN_L
7 SINN3 8 UR1_TX_232
9 SINN4 10 URT_RX_232
11 SOUTN4 12 RTSN2
13 DTRN4 14 CTSN2
15 RTSN4 16 SOUTN2
17 CTSN4 18 SINN2
19 GND 20 GND
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LVDS ("” 1 ) Pin Function Pin Function
1 GND 2 GND
3 LVDS_A2- 4 LVDS_B3+
5 LVDS_A2+ 6 LVDS_B3-
7 GND 8 GND
9 LVDS_A3- 10 LVDS_B2+
11 LVDS_A3+ 12 LVDS_B2-
13 GND 14 GND
15 LVDS_AO0- 16 LVDS_B1+
17 LVDS_AO+ 18 LVDS_B1-
19 GND 20 GND
21 LVDS_A1- 22 LVDS_BO+
23 LVDS_A1+ 24 LvDS_BO-
25 GND 26 GND
27 LVDS_A_CLK- 28 LvDS_B_CLK-
29 LVDS_A_CLK+ 30 LvDS_B_CLK+
31 GND 32 GND
33 GND 34 GND
35 +VDD_3.3V 36 +VDD_5V
37 +VDD_3.3V 38 +VDD_5V
39 +VDD_3.3V 40 +VDD_5V
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