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GRL New Labs & Technology Capabilities
>350 Employees, ? Labs Worldwide

+ Germany & Belgium + South Korea + India
(Automotive, IoT) (Display, Wireless) (Telecom Regulatory)

+ ]apan + China + Taiwan + USA
(PC, Data Center, CE, Regulatory) (PC ereless) (IC, Data Center, IoT)
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USB Power DeliveryDEfl

PD3.1 DAVTSATUARTAMNEEFTLTUWBHKRF

USB Power Delivery and USB Type-C™ Test Software (1.6.2.31)

GRL-USB-PD-C2
@ Test Results Scroll To Current Test B 3 6 ‘é‘ a e m ‘ ‘ » A v A V ® @ ¥ @ Channels W m
‘ Stop Exceulion » meStamp Description
Progress . 87% (1315 tests) (NN 37.471:101:770 | #551 SOP/SRC/ DFP:SourceCap:FS: SV 3A; FS: 9V 3A; FS: 15V 3A; FS: 20V 4.7A;0UT
Test summary : (@ 13 o 0 ° 0 0 37.472.196.960} #552 SOP/SNK/ UFP:GoodCRC:e2
0 37.474'648:190 ‘ #553 SOP/SNK/ UFP:Request:PDO#1; OpCurrent = 0.1A; MaxCurrent = 0.1A162
v W USB Power Delivery Compliance Test Specification 37_475;409-sz #554 SOP/SRC/ DFP:GoodCRC: uur

® TEST.PD.EPR.SRCJ.1 EPR Entry Prccess - UUT as VCONN Source 37.476:562:810 [ #555 SOP/SRC/ DFP:Accept: Uur
TEST.PD.EPR.SRC3.2 EPR Entry Process - Tester as VCONN Source

z 37.477:112:210 #556 SOP/SNK/ UFP:GoodCRC:e2
TEST.PD.EPR.SRC2.2 EPR Entry failed - EPR Mode Capable bit not set i 1

| = . ”
TEST.PD.EPR.SRC3.4 EPR Entry failed - Tester as VCONN source 37.506:747:810 | #O57 SOPISRC/ OFF:PSROYEED
#558 SOP/SNK/ UFP.G00dCRC:162

©
@
(=3
® TEST.PD.EPR.SRC3.5 EPR Entry Failed - EPR Mode(Reserved) messag Ry 2203

® TEST.PD.EPR.SRCZ.6 EPR Entry Failed - Cable not EPR capable 38.309:718 MOI #559 NONE:FSM_State_Transilion:FSM_Slate_Attached_SNK -> FSM_State_Disabled (€2
: TEST.PD.EPR.SRCJ.7 EPR Entry Failed - Interrupted by EPR_Get_Sink Pp—— #560 NONE-Delach-am
©
o
“
L]
®

VVVVVVVY

TEST.PD.EPR.SRC3.8 EPR mode - Reques( message response [
TEST.PD.EPR.SRC3.9 EPR mode - EPR_Get_Source_Cap message 38.311:726:070 | #6561 NONE:GroupCmdTimingP kLD

TESTPD.EPR.SRCJ.10 SPR mode - EPR_Get_Source_Cap message
TEST.PD.EPR.SRCZ3.11 EPR Mode Exit by EPR Mode Exit message
TEST.PD.EPR.SRC2.12 EPR mode - Get_Source_Cap message and Req
TEST.PD.EPR.SRCJ.13 EPR mode - tSourceEPRKeepAlive Timeout !
(9] TESTPD.PS.EPR.SRC3.1 Multiple EPR Request Load Test
TEST.PD.PS.EPR.SRC3.2 PDO Transitions in EPR Mode

VVVVYVY

© @ m B

2220 2750
Time (Sec)

=z ==
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QiDEHH

— QI Test Power Receiver Application (2.0.1.10) ]
—_ a) GRL GRL-C3-MP-TPR crs G A* A

Qi20NAVTITZATUVARATAMEETLTWWAEF

2] Test Results Time[m:s:ms:us] Description of TD_1_9_7_MPP_PTX_PHY-- Q Search S @ YO
& e 00:10:105:830 UuTS8: ACK i@ A
®Test Progress: @ 12/12 @ 0/12 ( \) 0/12
E . QI- \_/ 00:10:323:169 QI 99: Extended Control Error 0 {4l
@ ;
¥ Exerciser
o ] ) Al ©00:10:355:878 UUT 100: ACK
v 0 Communication Physical reqmreme:
10 - ’ PT
i 0 1.9.1 MPP.PTX.PHY.ASK_DEMOD.ILOAI 00:10:573:170 Ql 101: Extended Control Error 0 .
Test
H— . v @ TD_1_9_1: Configure DC Load of 3.7! | [ERUSBURERFY, UUT 102: Ack
O —Configuratio

@ Load current switched to 312mA at

v Q TD_1_9_1 : Verify control stablises aft
@ Power control was stabilized at 13.¢ 00:10:823:156 0Ol 104: Power | 0ss Accountinag {0.561 WY
g vou

g Results v @ TD_1_9_1 : Configure DC Load of 7.5 A "N Chonnels W
3

& Load current switched to 625mA at
v Q TD_1_9_1 : Verify control stablises aft
@ Power control was stabilized at 21.°

=71 Report
E p v @ TD_1_9_1 : Configure DC Load of 7.5
& Load current switched to 536mA at
v @ TD_1_9_1 : Verify control stablises aft

00:10:821:803 €3)103: RMS_Data 11236.95 mv

A

TR

— Report & Power control was stabilized at 32.. g
E(%\ Analyser v @ TD_1_9_1 : Configure DC Load of 15V :E
& Load current switched to 1071mA ¢ ﬁ
v @ TD_1_9_1 : Verify control stablises aft L
= QI- @ Power control was stabilized at 52.¢
§°Authenticatc v @& TD_1_9_1: Verify final Vrect
& Measured Vrect is 13.979V, Limit[> L L
v @& TD_1_5_1 : Verify final Prect 1.0 -
0 Help © Measured Prect is 14.97W, Limit[>: 00:00:000 00:02:543 00:05:086 00:07:629 00:10:172 00:12:716 00:15:259 00:17:802 00:20:345 00:22:888 00:25:432
- B i T e e e na gy Time (mm:ss:ms:ps)
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PCIl ExpressDEfH

PCIExpress GenSMDaA YV TS AT UV RATAMEETLTWAHF

Anritsu MP1900 BERT

MU181500B Sub-rate BNC cables
Clock Out _— ATX Power Supply

S| Error Detector Data Input

i 100 MHz Ref 2
Power Divider § ClockIn vk
N =y F 2%

Noise output

MU195/6020A
Aux Out

1-meter SMA coaxial
cables

LAN cable

Real-Time Oscilloscope

SMA-to-SMP adapters
Included in Test Fixture Kits

Copyright © Granite River Labs. All rights reserved 16




PCl ExpressD

PCIExpress GenSND AV TS5 A4 7V ATR MEETLTWSEF

[J€© System PCle Gen4 Extrapolated Eye Height A -

[J€ System PCle Gen4 Eye Mask Run Option

[J€© System PCle Gen4 Vpp Non-Transition ) )
[J € System PCle Gen4 Vpp Transition @® Skip Test ff Result Exists
[J€© System PCle Gen4 Preset Test O Replace I Result Exists

¢ PCle Gen4 (Atemate Method)

[J€© System Atemate Method Analysis Gen4

[ € System PCle Gen4 Eye Width (Atemate Method)
[[J€ System PCle Gen4 Extrapolated Eye Height (Atemate
[J € System PCle Gen4 Eye Mask (Altemate Method)
[J€© System PCle Gen4 Refclk RJ (Atemate Method)

¢ PCle Gen5

€ System Sigtest Analysis Gen5

> System PCle Gen5 Ul

> System PCle Gen5 TJ@E-12

> System PCle Gen5 Eye Width

> System PCle Gen5 Extrapolated Eye Height

> System PCle Gen5 Eye Mask

4> System PCle Gen5 Max Trans EH@BER

> System PCle Gen5 Min Trans EH@BER

/] € System PCle Gen5 Max Non-Trans EH@BER

[ € System PCle Gen5 Min Non-Trans EH@BER

[ € System PCle Gen5 Uncomelated PWJ Tj @ E-12

M € System PCle Gen5 Uncorrelated PW.J Dj_dd

€ System PCle Gen5 Uncormelated Total Jitter

M€ System PCle Gen5 Uncomelated Dj (Non-embedded |
X System PCle Gen5 Preset Test

M./ System PCle Gen5 Reference Clock (100MHz) Jitter
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S54F—-ITv4 )Lk, GRL Automotive Solutions, 7' A—/\NJ)LT 1L O3 —

T4 F—IL. GRLOEFA—H RV, PCle, SerDes., USBIZE DB EA L ZA—Tz—ARATDT
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=45 §%, Executive Vice President of Engineering

BABIEGRLD T B—/1NI 2T F I AT T ) T4 TXRIN—NTY, 20135 IZGRLIZA#E
9~ BRI, 02Micro. Advanced Chip Express. NECIZ15EEI#L. 75 TH Ao R—
Ox—&ELTSERDES IPORAREICE LUV AT LADFHEETE LEL-,

=45 (X. SERDESESID R ERIADEMARTY . 2014F L£20235FI12SDT7V S IT—avA/
R—232&T9 /00 —E%ZEL. v1.0oNSPCI ExpressiRIEIZHEBL TLVET , 20194,
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GRLIZ. BRIEQARITAIETAEAIR—RED
37:»E:KbZaﬁﬁ%l:i?ﬁhﬁFﬂ%ﬂ%ﬁﬁtﬁ%ﬁ’&?ﬁ{#Li’é’SA'

" Open AllianceEH A —HU Ry EBEZEZEK(TC14 10Base-T1S PMATAFX
A—b,BEUVPCSTRMRA— T T IL—TEER)

= Automotive SerDes Alliance (ASA) Cable Test7Kkw o7 —o 5 I —T D&

= ASA Motion Link PMA Test Specification® #Z&&

= —p)—4—v T :Automotive Ethernet Congress. TC15 Multi Giga
Ethernet Plugfest Host. O—7 -2 2T LY LD T2+ —

" Open Alliance a2 T74—<I 2 AT AR
" KHZW5100G+ETHDH P HERICHI=BLEESIVIaL— 3y, ETIVY,

At Y ILTAT  HRELDIRER ROHDE & SCHWARZ
"ERDOELVEBE. EE. EX. TOMOERERRICE THaAR03/5—T L
DSIEREFTHE KUVHREED = BTG HRER KEYSIGHT

TECHNOLOGIES
"0—7->a7)LY, F—H A, Tarbor ElectronicsQR#HG/N—rF—ELT B =™
A —TRUb SITAMNEFE, V—b)—F =0T 70—\ —EXRH @MBOR .
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5G/LTE, WLAN, BT, GNSS

Tomorrow/Future

Yesterday Today

30_ 100+ ECUs in a car Domain Logical Architecture Zonal PhySicaI ArChiteCture tO

Enable Software Defined

Mainstream MCUs Consolidating of ECUs Vehicles
Integration of Functions, Al & ICs

Multi-Applications Central Processing
Multi-Chip & Higher
Complexity/Performance 0
GRL
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https://e2e.ti.com/blogs_/b/behind_the_wheel/posts/processing-the-advantages-of-zone-architecture-in-automotive
https://e2e.ti.com/blogs_/b/behind_the_wheel/posts/processing-the-advantages-of-zone-architecture-in-automotive

— GRL Automotivq Solutions-
D—ARIT1ET2 TN AVvIEY b 2R =%y MIC

" %E*‘y I\I7_$\/7\\ 7__“’( Zjl/’r‘ Jif’%" 97\ s Automotive ECU
FNAYTIVTA KND—AYTIVT1ICET e e e

Display(s)

5 FVEMHZZEAL T, BEERFHFEED -8 | masell B craphicl

Processor i Processor

@FU/ZhujzaujJ%k&Liio

"RV NI AT TAIRAY RED
MR TEENLRERIANZRE-L. ERLHEHFREDS
AL ERLEDEBHOEZTZYR—FLTULE

A
" AR I9T1ETATAMYI—EZX = APHY (@) FunctionalSafety (@ Security @) HDCP
" E®ry bO—o(WO9)
" SerDes®D 7 R b & H&REE ﬂSB Homi I2) Oisplayport
" gEY - e —EX ?%?,ng QSA’ & IEEE
= USB-PDF X EREF 4
= USB-PD#%SET X & (USB-IFEERHH) POl Awow P

" WPC-Qi7T X +E3EE
" WPC-QIitREET R &% —(WPCHEERAH)
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e 8O r — N 7 e 7‘ GRL Solutions
T & — [ | D T
USB-IF:
USBIFEEEF R bt >4 — A—MbE—TFT4T - Y—TFTRXR - TI3ATVR:
FEFZAMYUa—>a>FONA S —(USBEBHIE. BERTFARYYa—>3Y) T B =T (=T LTFZ LT RRy 2 WG DEE
T7O9T4Tkav M) Ea—4%—
HDMI:

BETR Rt 2—

SDh—R7PYVI—Yar:
PCI Express: J—4 4 JL—F (UHS-TG/UHS-II)
PCI-SICU—923vy7D7 0747V F)Ea—2—(YR—bTXLRA—}) SDAIBTET A M/\TJ R
RETAMVYa=aryranad4—(BKT7AMYVa—3Y)

Q: GRLIZ. TRTOIFELRBEHEIRY

METAREYR— — » = 2= —- = —

BMETANY/Ua—2a3>7aNnNAZ—QiIaAYTSAT UV ATAZ—) T ’r t T ’r *ﬁﬁl‘] ‘ﬂ— Fﬁ%’ l/\ T?E@%m
- LTWET,

FT—FTF AT OR(ERTI—TRY F):

J7—24)L—7(TC13. TC14 PMA/PCS/PLCATRX r T JI)L—7F)

TC15 Multi Giga Ethernet Workshop MR
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" AYB—TI—RAVT ST Y R/BET b
(FT—B2A122—T 11— BR/T1VLRE)

ZOR3JILTRE

cSONWN a—TFTa T TNYT

" ICLARJLT X M (ICHHEETE. PVT)
EDa—I/RTL LRI FTRXE

=TI /ARIRT Rk
PCB>Zal—>a>esdFIA2>TT) T« iR
R TV AVHILT—3 Y

= (FEERGTE. AR X T LRAK)

2 68 HOMmMI  [® oisplayport q»

H T HIGH-DEFINITION MULTIMEDIA INTERFACE
10Gbps W FAST CHARGER
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. FRARMY—ER-Fvy FT—J/ECU

TPIrVly— av:EBEfry M7—5 (BEiA —Y 2 v b, SERDESE: ).
ECU/RA Y F/HF—b o x4, AFEY., CPUNR)

" AVE—Tx—RAVT AT R[FEET X b

= HE A —H Ry b, BEFSerDes1>2T7 11—
(ASA. MIPI A-PHY). PClExpress. DDR%&Z Y

= JORIJLTRE

" NSTNa—Ta2T/TNYT

" ICLRXNILTR B

" EDa—-II/RATL LRI TR

" =TI /ARTI AT R

" PCB>Zal—>a>eddFINA2TI )T 18R

oPEN AN QIEEE = EMI/EMCF X F&IAYHILF—2 3 Y (/5= hF—5H)
PCI ¢ "I o7V AVHILT—a Y
Yse AVEW  JEDEC. " BEMEE. BB 27 LM
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T GRLFR YU 2= 3 Y (7R P HMWESUSW

"B TABEBLY IO T
" TXESLUVRXBEXTAMHOBEBCTSTX B
DAY LAREATSFAM TR

" WPCIZQi BPP 1.2.485 & U'BPP/EPPD T X 4 —1.3
(SWE KTV 1ISW)ZH&BRB L I

- A TRTFy o NRT—FO7 71 IIL(MPP)F X & —
D MHRY 7R B E

ERAEEOLTSAT VX

- ;J;Sh? Type-C & Power Deliveryh'EEE D EHF TRIEIC

" USB-IFEBEDGRLT A bV a—>aicd D,
AT ATV R BERYFI—0. ERIE/E
EZR3

= H&3BAH USB & Apple MFi Lightning Cable Lab
" USB-PDEHDEET X TR
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GRLOTR b - 74 9 XF v HEU
TAKN-T7OtT)
i —YY Ry~ ATSAT2ORTAF « R—F
-100/1000/NG Base-T17—RX 4 —XF v RIL
-100/1000Base-T17 1 JL X —R—K

100/1000Base-T1 Woxrst case Channel 100/1000Base-T1 Filter Board
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T GRLOFR b - T4 HRF v BLU
TAN-T7OtY

-&ZFEMDIZAER /A B (Various MDI
BB gy A — 7\ . > > A4 577 o e ;Kh—m R test fixtures)
BEFA—HRy bk - AVTSAT2RTA « 7 R—K )
) AXA>ooxooahrTo— Y 1T H R LH/WE & US/W
° . . A} | " >
(Noise Injection Coupler) LT A2

-RX7 R FA10Base-TISPwH—A > x> aVik—Fk
(LOBase-T1S Jitter Injection Board for RX test)

Noise Injection Coupler

10Base-T1S Test Fixtures MATEnet Fixture

Copyright © 2022 Granite River Labs. All rights reserved 28
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—  GRL‘s Automotive Ethernet Test Capability

] IOBase-TIS IOOBase-Tl IOOOBase-Tl NG Base-Tl EE s

PMA Test Both TX and RX
PCS/PHY Cont Test Q2 2024 Q4 2024 Q42024 Q42024

10Base-T1S PLCA N/A N/A N/A

PHY IOP Q3/0Q4 2024 Q3/Q4 2024 Q3/Q4 2024 2025

TC8 Layer 1 PMA

TC8 Layer 1 IOP

TC10 Wake/Sleep

TC16 EEE

TC8 Layer 2 Q4 2024 Q4 2024 Q4 2024 Q22025

TC17 MACSec Q1 2025 Q12025 Q12025 Q32025

TC9 Parametric Test
Cable/Harness

EM Simulation EMI/EMC simulation

SI/PI Simulation Signal and Power Integrity

Copyrlgm © ZUZZ wraniie river Labs. All rngnts reservea " A" )
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10BASE-T1SIC& 1T SPLCA

" —F 1 %—4X/)— RKHBEACON%E XS
"D x07—/)—FHXETTEEL 5. BEACONICH: LV TIX{ERIEE

BRASDRA—T& 7 A—4HASWzHHAEHLENIE. Ny bOHRBZU T
LA LTHIB
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}#EAIESK 1000BASE-T1/100BASE-T1

E5071C Network Analyz

1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize
P sdd21 Log Mag 100.0mde/ Ref 0.000dB [F4]

1.0000000 MHz -0.0046 dB ‘
10.000000 MHz -0.0221 dB
33.000000 MHz -0.0498 dB
mA A 50.000000 MHz -0.0626 dB
100. On 66. 000000 MHz -0.0686 dB
200.00000 MHz -0.1545 dB

A s,
~ g e,
Th—

Continuous

-100. 0Om - 5 h . Hold
All Channels

Continuous
Disp Channels

Trigger Source
Internal

Trigger Event
On Sweep

-400.0m : Trigger Scope
| All Channel

Restart

~ Ext Trig Input
Negative Edge

-700.0m Trigger Delay

0.0000 s
[ v
[1 Start 300 kHz IFBW 500 Hz Stop 1 GHz i [N
old 0 0

C-Jerl




T ARIVAXAEZRERD X 2 —5E
EFE—FOOEVE—

ES071C Network Analy2
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

Trl T11 Impedance 30.00u/ Ref 0.000U EFA Zr]
P 722 Impedance 30.00u/ Ref 0.000U [F4 Zr

1 -28.561 ps (-4.2811 mm) 65.632 U
2 444.19 ps (66.582 mm) 200.00 u
1 -28.357 ps (—4.2506 mm) 64.911 u
>2 502.57 ps (75.333 mm) 200.00 U

210.0

180.0

-200p -100p - 0 00§ 200p

[1 Start -200 ps IFBW 70 kHz

E5074C Trace Auto {a! Data Marker
ot TDR 2 I Scale | R | S | Mem | 2 I

Copyright © Granite River Labs. All rights reserved

400p

FDRE

ES071C Network Analyz

Resize 1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State
Target }m T11 Impedance 30.00u/ Ref 0.000U EF4 Zr]

T22 Impedance 30.00u/ Ref 0.000uU

F4 Zr

Search Target 1 -28.561 ps (-4.2811 mm)
B >2 355.81 ps (53.334 mm)
1 -28.357 ps (-4.2506 mm,
2 358.57 ps S 748 mm)

Search Left ps ( /

Search Right

Target Value
200.00 U

Target Transition

Both ‘

Return

90.00

65.973 U
200.00 U
65.244 U
200.00 U

d

-200p -100p
[1 start -200 ps

E5071C Trace Auto R Stop Data Marker Marker
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Market Access Services
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Four Pillars of IoT Testing and Certification

Services
Market Access Service /

01 Radio Type Approvals

Our experts are fully versed in various international standards
and approval requirements for global market access, and can
manage the required testing.

€ € & [ @

® ANATEL

02 Wireless Industry Certifications
Technology driven testing requirements to ensure
interoperability and performance.

e 56  LoRaWwaN
OBluctootti  Edzeree (@D YPsiorx Q)

fHREAD

GROUP

03 Data Privacy / Cyber Security

With our Protected Privacy certificates, we developed in-house

our own data protection and information security test program.

04 Value Added Services

Pre-testing, Fully Automated Test Solutions, R&D Support
Services, Customer-specific Requirement Testing, Preferred
Testing Partner Network.
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Strategic Alliance with JQA & DSPR

GRL signs strategic alliance with Japan Quality Assurance Organization and DSP
Research, Inc.

Japan Quall.ty EEEIE DSP Research, Inc
Organization

e Safety and electromagnetic e Telecommunications and
compatibility (EMC) testing wireless equipment
inspection and testing

e Labsin Tokyo, Nagoya,
Osaka and Kyushu e Labin Kobe

JOA dspr

Copyright © 2022 Granite River Labs. All rights reserved 41

C-Jerl



Strategic Cooperation with CVC Certification & Testing Co.

Laboratories of CVC and GRL complement each other's services.

CVC Certification & Testing Co. Granite River Labs

e Conducts the regulatory e Represents and promote
testing and certification in CVC's service in various
China on behalf of GRL countries, such as Europe,
Worldwide USA, Japan, India

e Entrusts GRL to perform
high-speed testing as well as

conduct certification
®

International Connecting the World
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Thank You!

https://graniteriverlabs.com/
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