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Apple
iPhone 7 iPad Pro 9.7 iPhone XS iPad Pro 12.9 MacBook MacBook Pro MacBook Pro
(6.5W Max) (12W Max) (15-18W Max) | | (30w Max) (30W Max) 13 (60W Max) | | 15 (85W Max)

Samsung M

Galaxy S7 Galaxy S9+

(12W Max) (15W Max)

' 0
A
: : \

Xiaomi

Xiaomi Mi 5 Xiaomi Mi 8

(12W Max) (18W Max)
Lenovo/Moto \

Droid Z
(15W Max)
L]
I b3 A

Google -

Nexus 6P Pixel 3 Pixel 3 XL Pixelbook

(10W Max) (15W Max) (23W Max) (45W Max)

Huawei

Matel0
(22.5W Max)
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Tablet and Phone PC, Tablet and Phone

Charging

Workstation, PC, Tablet,
Phone Charging

Phone Charging Only Charging
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GRL-USB-PD-C2

The Complete USB Type-C™ Power Delivery Compliance Tester
& Analyzer
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C2 Tour (Front Panel)

Integrated Trigger

. For Oscilloscope
Side Integrated display Triggering
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USB TYPE-C Power Delivery Tester
GRL-USB-PD-C2

2 independent ports with Access to CC1, CC2, Vbus
sustained 200W Provider signals

and 200W Consumer
(240W Peak) emulation
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USBPD V—R/O VU UHEEEZIIal—F

- USB PD3.0/QC2.0/3.0/4.0/DP ALT mode/TBT AlTMode
70 kajLicxtis

- 2 POrt¥RILIZERE - il

PD EiR 100W x2
Peak 240W

PD E-Load 100W x2

. 1

BT - EAIEREE
TILFFYoRIL
VBUS, CC, D+, D-

BFFRIIATE!)
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GRL-USB-PD-C2
2R— FDES - 70 )L ZRIFICERYIAA
PD Protocol. CC/\,/B_,+/D—

i Descripiion

------------

Vbus_2

615 000000s 625 000000s

- JOROLEERESEFRLCERIC—ERT
« 2IR— FDIRR %R CEME TLLER

o N/ AR—L

.« T—H—

¢ RREBDEIR
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GRL-USB-PD-C2
1 —&T. LEEGRKRENN—T 5T X2~

USB Type-C : Power Delivery, Qualcomm Quick Charge, Thunderbolt 3
DisplayPort Alt Mode

0 27R— MIRLIZHIGE - FHA
R—rZTEDER/eA— k. T—2WMYRAHA#, 70O k)Ll

0 VBUS, D+/D-, CC 54 > DO fEHr. USB PDXOLIBID/NT—XT
I— 3 8T

0 USBType-C/\TJ—2HeET X +
0 hR A XA[REH T OS5 5 < J)LEE
Python/C# THR A LT0OY 5 LTHFAREELAPIZ /N
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GRL USBE Power Test App

Portl Port2 Portl Port2 1R
L B R I (L B

r—JILEES A Mt USB Power Suite Pro Open Python/C# API's Compliance Test App
GO/NGHITE fEIT - TNV Y /TZ3aLb— HRELTOTSLEREE Type-C AVTSATUVRTR
= k%
) Volume Production Performance Benchmarking Passive Cable Signal Fully Analysis and ]
& Reliability Testing & Sample Testing Quality Testing Compliance Testing

V Series
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GRL-Power -Suite-Pro (GRL-PSP)

Software to emulate and analyze power unit performance
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GRL Power Suite Pro(GRL-SPS) B

USBERTNARATIalb—Yar, WeE/EEETAMY I DT

0 USB-PDT/NA ADKRRIETAMEITOIVI b7
0 GRL-USB-PD-C2% &M LILEERD TR + Z#&/NROHEHM TEIT
0 vV—X-229ODITzal—3Y

0 Type-CERBR7HATA. PC. Phone, 2TL vy k., E=ZF2—, INT—=\2Y,
N, INFR—ETNAR, PO GREDERAER

0 HEEREE. ~T JILORERES _—

i -
0 USB-Power Delivery, Quick Chargez % h— b

_ & i
0 BEITX FHEEEE LR— MHgEE — s
TestCase  Disconnected ©

Cable Type (Port2):
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Multiport
Chargers
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Create Custom
Sink

Capture & Save
Source DUT
Capabilities

Emulate Sink to
functionally test
with Source DUT

Source DUT IV-
Curves & OCP
Behavior

Source DUT
Power Efficiency

PSP Applications and Test Features

-

Create Custom
Source

Y—R/D T

N R

Battery Cycler

NT|r—TIL

Load & Emulate
Source DUT
Capabilities

Characterize
Sink Power
Capabilities
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Passthrough
Hub Testing

Cable Testing
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Power Suite Pro <PSP> 7 71 5 —< 3 #gE

- =\

GRL
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V—R/VPITZal—F
(=27 IL#E)

2) Manual Control - Port as Sink

F—nR—nLYr/I-Vh—T
RE

3) OCP & IV Curves <=

4) Power Efficiency <

ZhERE

5) USB PD Sink Capabilities Characterizatione

SUOBBEF I VY

b) Battery Charge/Drain Cycler <—

NYTN)—= YL O)LTRXF

7) Multi-port Loading <=

TILFR—FEARTAF

8) USB PD Hub Power Passthrough Characterization <

ND =« RRRJL— = FR b

9) Cables E-Marker and Power Capabilities Characterization <=
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Device Emulation

0 FiEDTNA ADEEETIaL—k

0 BEIZIOPT R

0 EEOTHIZET/NA AANDF/Wxt G

0 BRAR—XT, BRI LT/INA ZADERLE ATRE

[ GRL Power Suite Pro. v3.2.10001 - (PRO Version expires in 12 days) - o X

File Plot License Help

GRL Power Suite Pro

(== Port1 O SinkMede ® Source Mode

Connect
Device List: Supported PDOs: 7 ——
Aukey PA-Y11 (125172) PDO#1: 5V 3A: OCP 3.56A Legend: Hide | —

?;‘:‘ZE"Y Aukey PA-Y12 PDO#2: 9V 3A: OCP 3.53A | 1
Aukey PA-Y12 (125697) PDO#3: 14,5V 2A: OCP 2.97A

O Aukey PA-Y15 J
Aukey PA-Y15 (125662)

Test Case

Aukey PA-Y18 ]
Aukey PA-Y18 (125663) .

Aukey PA-YT i

Test Operation 1
Aukey PA-YS i

Belkin F7U073dg -

Emulator Belkin F7U073dg 27W QC4+ (12 1
(Beta) Choetech 27W :
Choetech 27W AC Charger (125 1

R Choetech 35W —

Choetech 39W PD Charger (125¢ 1
Choetech 60W b
Choetech 60W AC Charger (125¢ b
Dell 30W o
Dell 30W AC Charger (122490) T

Emulation Files to Download

Results

Eneargear 18W Car Charger

Energear 18W Car Charger (125( L B B e e T e R MR
0 s 0 15 S s 0 35 o s B

Energear 65W ‘ ; | | ‘

Eneraear 65W PD Charaer (1250

Clear Fit Gotofnd Save Import Expand
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PDY—X-ILZIal—v 3y

1 G o8 Poewver T dpp wLELTT - a *
GRL USB Power Test App
Part 1 Manual - Port a5 Sounoe Fort 2 Manual - Port a5 Sounce
E 1 1 b | XY ur i ams 1 st v | X fy Lo
Connect PPS = < PPS :

o T

Test Case - - .
> 1) VBUS voltage set |19.00 v > 1) VBUS voltage set 800 v
\ - .

Aohaog ‘Violtage — Current

Plot  Message

VEUS now T9.08Y (95.45%), 0.03A {1.0%) VEDS now BOSY (53.7%), 2.21A (147.2%)
Run 5tep 11, Port 1 as Souwrce... Run 5tep 111, Port 2 as Source...
Stop Port 1 | Stop Port 2

C2Portz)—RXR ELTERE
PPSZELEEDPDO % % 7E vl fE

| J37ETObalAvE—T%
BEIZOYEZR

— Y= a7 LTVbusBELEE

GRL
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alb—F

[ 521 5B Powerr Test dpp w3017 - o -

my
U
\'l
\I
)
-
111

GRL USB Power Test App

Port 1 Manual - Port as Sink Fort 2 Manual - Port as Sink
=8 e

1) Get FD source caps 1) Get PD sowrce caps

Connect

0l B

Test Case
3) VBUS current set 300 |4 3 VBUS current @t 150 A \:
— Woltage Current — Vaoltage urrenm
] | [
Test Operation
® -
Resulls
Plat | Message Plat | Message
VELUS now 1901V (95.5%), 2994 (959.8%) VELS now 15,02V (100.2%), 1.5A (99.9%)
Run Step 1/1, Request PDO#L PPS; (3~21)V 3A Run Step 171, Request PDO#4 Foeed:; 15V 1,54
Stop Port 1 | | Request new APDD voltage | Stop Port 2
C2Port# L U U IZERE
— TINA AT ENF A4 X LT-PDOZFB#FHEAAA L X MMt
HERRDPDOFEIRT B+ Vous B (BRER) EEECHE —

Portl, Port2% Y —RX /L H BHAIZEIY K THRE

GRL
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DY — AR %

B GRL U5 Powes Test &

Manual - Port as Sink Port 2 Manual - Port as Source

1) Set Source PDO (V) 2) Max, Current (A)
PPS |50 3.00

PDO#1 Fixed: 5V 3A

PDO#2 Fied: 9 34

PDO#3 Fined: 15V 34

2) Select PDO to Request
PDO#1 Fixed: 5V 3A
PDO#2 Fixed: TV 34
PDO#3 Fixed: 9V 34

000 |a

EL ]

tageset 000 v

3) VBUS current set

Results
Flot Message

Plot | Message
VBUS now 015V (3.

J2A (3.2%)

Standby

NERLIEZY—XT/\A AN BLPDOZHEAS

GRL USB Power Test App

Manual - Port as Sink Port 2 anual - Port as Source

s 1) Set Source PDO (V) 2) Max. Current (4)
Gonnect 2) Select PDO to Request PPs(50 00
PDO#1 Fixed: 5V 3A PDO#1 Fixed: 5V 3A
PDO#2 Fixedk T 34 PDO#2 Fixed: 9V 3A
PDO#3 Fisedk 9V 34 BRI Eiged: 15V 3A
- - area am Save x " ameisan
Test Case

000 A

3) VBUS current set

[ Jroltage set 000 v

Carcel

Results

Plot Message

WVBUS now 0.06V {0.3%;
Standby

Plot Message

WVBUS now 0.15V (3.1%), D.02A (3.2%;
Standby

[z ]
) R—bZY—RIZEREL. E—TLTHBII77M LB
PDOZ#0O— ~

TE RIVER LABS

GRLF— % ~— 2 % FI A aTE

=alb—Fk

0% > PoweTestipp + CUT

Manual - Port as Source

7w

1) Set Source PDO (V)
PPs

2) Max. Current (A)
50 3.00

Sovece Caps

PDO#1 Fixed: SV 3A
PDO#2 Fixed: 9V 3A
PDO#3 Fixed: 15V 3A

3) VBUS voltage set 000 v

Fike name: | 27w PD2 © Test fles

Cancel

Plot Message

Plot Message

0.3%), 0.01A (0.2%) VBUS non

0.15V (3.1%), 0.02A (3.2%)

Standby

2)

Standby

B AL U58 Power Test dpp V1118

GRL USB Power Test App

Port 1 Manual

Port as Sink

(=)

Get PD source

Connect 2) Select PDO to Request

PDO#1 Fied: 5V 3A
PDO#Z Fived: TV 34
PDO#3 Fieed: 9V 3A

) VBUS current set 000 4 3) VBUS voltage set

Results
Plat| Message

VBUS now 0.06V (0.3%). 0.01A (0.2%)
Standby

0.72A (143.4%)

1 E Step Pert 2

S{RETS2l—bkLIFR—FIz.
TART B OO MBEERS

45



INYT ) —DYA D ILERET Rk

Port 1 Battery Cycler = Port 2 Battery Cycler
ez ok ® Curr — Curm
) Cycle chang: Teme 02 * Time
Connect e
% Charge f Charge fi
2) Cycle o qf 3 cycles Drai Ji
Test Case
B d et 000 VB! tage 000
Vaolt; Current Voltagy Current t
nnnn
J ‘ I j ﬂ
= = = e
® HARART
Results
Plot | Message Plot  Message
VBUS now D.06V (0.4%), 0.01A (0.5%)
Standby

1) RyFU—-HAH)L - TR Tk, RREDYY B
ZE3A IV EEBRERIIERBE TR ETRE 3 BELTOFILOERDSADETNEER, -, ¥—<
WA A= oY —ZEHELERY FRKRY FDF vy
2) Ny TYTREKR—bF (DRPR—F) 2Ny TFY—T
NAREEHLTRAMNERA—F

GRL
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Type-CHr—72JL

E-marker & Power Capabilities 7 & k

D 0L L8 P Tt A 1017 -

GRL USB Power Test App

GRL USB Power Test App GRL USB Power Test App
Port 1 Cable E-Marker and Power Cap. ~  Port2
co ) ) R Partl Port2 Portl Port2 "
PDO#1 Fixed: 5V 5A Vendor_ID 65280 & ppo Portl Port2 .. Portl Port2 o g0, I e A S S
Connect POOS2 Fixed: 9 5A VDM _Type Structured VOM v ) (A)  (n) (mohm (mohm
POO# Fined: 15V 54 VDM Version  Version 1.0 PDO#1 :gg;.‘)‘b 304 00.5% 5.04 501 00.5% 82
POOR Fivedk 20V 54 Reserved[12:11] 0 Fixed: 5.08 4.75 93.4% 2.99 297 99.5% 112 5V 5A
0 Object_Position 0 SV 3A PO
. v PDO%2 Ficed: B.04 7.63 94.9% 5.03 495 98.5% 81
Test Case R Fixed: 9.04 875 96.8% 3.01 297 98.6% 96 oV 3R
VBUS voltage set 000 v VBUS current set 000 | A 9V 3A PDO#3
POO23 Fixed: 13.79 13.34 96.7% 5.08 498 9B.2% B8
— ol “urrer — : 15V 5A
elegs — e oltege — Quvent Fixed: 15.04 14.73 98% 3.04 299 98.1% 100 PDOL4
m ™ 15V 34 Fixed: 1B.65 1826 97.09% 5.13 506 9B.6% 76
Test Opes | '_, PDOZ4 20V 54
[ Fixed: 14.5 14.16 97.7% 3.24 3.16 97.7% 104
I - 20V 3A
- 1
Resuilts
Plot | Message Plot | Message
VBUIS now 006V (0.3%), 0.01A (0.3%) VBLIS now 007V (0.3%), 0.02A (0.5%)

St

1) Type-C/r— T ILDMim % TN ZPortl, Porf2IZ % 2) Power Capability# R &R
FE-Marker®TX b, EFICERZRLTT—TILD
Power Capability % I &

Vendor Defined Messaging

ndor_ID

tured

]:ers on 1.0

3)E-MarkerM#&:E
3A <-> 5A
USB 2.0 <-> USB 3.1

scover 1D

I Disce
Apple

[Magic Control Technalogy Corp.

on_supported

[Product_Type UFP_Cable
Data_Capable_a as_USB_Device NO
|Data_Capable_; USB_Host MO

[ox0o000

L roduct_ID

L US8_Pr
USB_Superspeed_5:

USB_Superspeed_Signa

Y RUE—Z,
ETILEZD

igna |r;_1r:>ol‘t =3
ent

a_CaoaNity_|5 “
Support o I
55Tz Support lo

[Both ends pas:
R d

Typel_Plug_To,

Reserved[23:20] { :20] \

GRANITE RIVER LABS
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VRATANTHERE
3 )L EEHT 7 F))

Manual - Port as Source

) Max. Current (A)

Connect

h

Test Case

Test Operation

®

Results

Plot | Message

VBUS now 19,06V (95.3%), 0.03A (1.1%)
Run Step 1/1, Port 1 as Source...

Stop Port 1

206.552172s

Manual - Port as Source

(M

Max. Current

Plot| Message

VBUS now B.12V (54.1%), 1.16A (77.1%)
Run Step 1/1, Port 2 as Source...

Stop Port 2




Hh XA LT A EZECH#/Python THEZE

GRL

Main Page

APIZ FI

A HE

GRL-USB-PD-C2 API o¢ss

GRANITE RIVER LABS GRL-USB-PD-C2 / GRL-USB-PD-F1 API Documentation

GCetPdStatus
CetPresentMeasurement'y
GetSerialNumber

Imitialize
SerndControlMeisage
SendPdaleguesitMesLage
SendVendorDefinedMessa
SetBatteryStatusMessage
SetContrallerMade
SetEloadCurrent
SetEClowdState
SetNalToSendRequsesiMes
CetPdSpecificationRevision
SerSinkCapability
setSinkCapabilinyExtenden

SetSinkReguestMessage

SetSourceCapabilityExtenc
SetTestervBUSCapacitance
ServbusSwinch
SetVbusvoltage

ShawPlot

StartCapture
StartDataStreamer
StopCapture
StopDataSireamer
UseTesterCable
UseTypeCCable

IpAddress
CriPdLib
Class Index

» Class Hierarchy

Packages =  Classes =
. 1 1

« SetSourceCapability()

int GriPdApiLib. GriC2Controller. SetSourceCapabilty | SourceCapability objSourceCapability,
ControllerPort poft = ControllerFort . ONE

)

Sals the source capability of the GRL-USB-PD-CAF1 controller. This ks only applicable when the controller mode |s sat as Source or DRP.

Python Example;

# Refer Python enviropment setup section o set up Python emvironment and how to import the packages before following this example
#import the packages

import GrlidLib

import GrlPdApilib

#Croats inatance of the object

abjContreller = GrlPdApiLib.GrliiContralles|)

retval = cbjController.Initialize("192.168.255.1%)

#eet the controller mode as Source

objController.SetControl lerdode | GrlPdlib. Control lerMode . Source) 3

# Configure Source Capability
srcCap = GrlPdLib.SourceCapability()

# Configure FDOL as 5V 1A
sroCap. AddFixedEupply [5000/50, 3000/10)

# Configure PDOZ as 5V 3A
srecap. AddFixedSupply (300050, 3000/10)

# Configuse PDO} as 13V JA
sreCap. AXdPizediupaly (12000550, 3000/10)

# Configure Source Capability for Port 1 of the contrellec
objtontroller. SetSfourceCapability (ercCap, ControllerPort.ONE)

#artach the comroller
objController.Attachi )

C# Example:

f/ Refer visoal studic environment setup section to set up the development envircnmant
f/izmport the packages
import GrlPdLib

ek ] DA Rm AT A

GRL Company Confidential
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Po emg\SBPD3O

jand Qlick Chafbed

USB Type-C PD Compliance Test

The Complete USB Type-C™ Power Delivery Compliance Tester

GRL Company Confidential



C21s Your All-In-One Compliance Tester -

PD 3.0 Tests
5 PD 2:0/3.0 Corr.lmunication v vv v gYs v
Engine Compliance Tests
3. PD 2.0/3.0 Deterministic Tests X vv X v § &
a. PD 3.0 PPS Tests % v % % %
Source Power Tests (SPT) ‘Quadramax’
5. Type-C Functional Tests X , v ‘./ ) X v v
In Approval Process
6. All E-Marker Caﬁlg Tests % v % % %
(Comm Engine, Deterministic, IR Drop)
7. QC 2.0/3.0 Tests x v x x x
8. QC 4/4+ Tests X v X X X
9. Thunderbolt 3 Tests v v X X § &

(In Approval Process)

v v v
GRL USB-IF Qualcomm Intel 29
Approved Approved Approved

GRANITE RIVER LABS




C2 Clearly Organizes and Automated
Compliance Tests by Spec Documents

u GRL-USB-PD-C2 Compliance Test Solution (Version: 1.3.6.4) — o X
Options Windows Help

Test Configuration
| Test Configuration 9[
Test Selection
() Power Delivery 3.0 Tests (O Displayport Akernate Mode Tests | (O Offine Analysis

® PD Communication Engine Tests (O Quick Charge 4 Tests

) PO Deterministic Comphiance Tests | () Quick Charge Legacy Tests — I b
: i Signatt: | |~

() USB-C Source Power Tests () Thunderbok Power Tests s [ b

O USB-C Functional Tests Add Signal Remove Signal

Test Selaction |

| ¥

= Communication Engine Test Cases

=[] BMC Physical Layer Primary Transmit [
TDA.2.1.1.1 BMC PHY TX EYE
TDA.2.1.1.2 BMC PHY TX BIT

=[] BMC Physical Layer Primary Receive
TDA.2.1.2.2 BMC PHY RX INT REJ
TDA.2.1.2.1 BMC PHY RX BUSIDL

=[] BMC Physical Layer Primary Miscellaneous -
TDA.2.1.3.1 BMC PHY TERM
TDA.2.1.3.2 BMC PHY MSG

i Protecel Layer Primary

= Power Primary
TDA.2.3.1.1 POW SRC LOAD P PC
0] ToA.2.3.1.2 POW SRC LOAD CP ACC
TDA.2.3.2.1 POW SRC TRANS P PG
TDA.2.3.2.2 POW SRC TRANS CP ACC

GRL [ IBTtna2332BOW SNK TRANS BC =

23
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Read Device Capabilities and Use Them
to Generate or [dentity Errors in VIF's

BB GRL-UsSBE-PD-C2 Compliance Test Sclution (Version: 1,3.6.4) _ a o
Options  Windows Help
Product Capability

Product Capabsity |°

Select Test Cable: [ Select UUT Type (OR) () Load VIF :::hiliﬁm E:::;lllﬁ“: File Name: |
Porti: GRL-SPLCable - DRP  UUWMIEYS | Pomt || ResetPortt | -
Port2: GRL-SPLCable ~ DRP = CUWIEZ | Port2 || ResetPon2 | -

Por1 Capabilities Port? Capabilities

General Device info: Paramens vendaor F f Yewice Inf -
VENDOR NAME - -
VIF_PRODUCT_TYPE - PORT
[ MODEL_PART_NUMBER - Your Product Information
PRODUCT_REWISION - Your Product Information
TID - -
l PORT_LABEL - 1
CONNECTOR_TYPE - USB TYPE-C
UsB_PD_SUPPORT - YES
PD_PORT_TYPE - DRP
MANUFACTURER INFO PID PORT - -
STRUCTURED VDM VERSION - ”

{ ¥

*Supporting Vendor info File Generator w1_2.1.1 and Laker Viersions
. = Generate Port1 VIF Generate Port2 VIF

GRL GRL Company Confidential 24
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Easily Generate Reports in Multiple
Formats and Various Layers of Details

EH GRL-US8-PD-C2 Compliance Test Solution (Version: 1.3.6.4)

Options Windows Help

L Report Generation

)

'
‘
s

'

'
1"
"
0
1
"

GRL :

GRANITE RIVER LABS

[Select Report Content |
E Configuration
E Packet List
E Test Results
E Eve Daarams

E Saved images

Saved

Screenshots ‘

AT PRIMANY TK

PUT_PRIAKY_ X

U _PRIAKY i

oot PMIMARTY

POWIR PRINARY

Result Summary

ALY

QT EER

AN

TOA LAY

ALY

Ar A

DAL S

A2

AN

DA 230

ALY

DA 2323

WAL

{ Report Generation |

= o

(DUT nformation -

Manufacturer {ACME

Model number Il'.!odcl T

Senal Number {81 72

{ Test Information |-

Test Lab

]Sanla Clara
Test Engneer IPT”‘
Remarks IM Good

USB-IF High Level Mapping Summary

A0 Phpnicat Laper Trmevmnitine PASS
BMC Phrniend Layw Pas
BN Pt ad Laper W ras
ot Spectbe Primary Tvan
Parver Seerce (bine Primary PASS

ii‘lifiiil

{Report Generation |

Choose Report Format

Mcsvicsw M v chimiy

M poF (00n
eport Folder Location

[C:\GRLIGRL-USB_PD_C2\Repo| i}

Generate Op
‘ Report | ‘b

E Coov waveform captures into report folder

BMC Eys Diagram

al

en Reporl
Folder

Remote mode: OFF M

(%)

!
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GRL-USB-PD-AT: USB Type-C Power
Analyzer

Low cost USB PD protocol sniffer

USB Type-C Power Analyzer
comGRL US

wwrw granierivers

Supports 5A charging

Stable handling of bad packets ——

wagt Gwon X Ragw oy

I:‘ ’Ix M“:‘?IJ; ...COC! - cc2 VCONN
Conveniently view voltage, current, | —sw oo soon—sam PEX
and PD protocol on the same graph T i

Verity entry/exit into Alt Modes — TBT3,
DisplayPort, and others

e -
*

GRL GRL Company Confidential
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GRL Lab & Test Solutions Supports All
Cable Cert Programs & Test Categories

B Official Compliance Certification - passive & active

0 Approved: USB Type-C, HDMI Premium Cable, MFI Lightning, DisplayPort o
s ommo) '_\_ HOIM' [5) pispiayPort THUNDERBOLT.

uuuuuuuuuuuuuuuuuuuuuuuuuuu

0 Expected 2019: Thunderbolt, HDMI 2.1

Serial

0 Pre-compliance testing on ANY standard, ANY form factor | Attached Lo —1TAN EEE

PCIZ=>

0 Including raw/bulk cable and connectors
EXPRESS’

0 Benchmarking
0 Cable Sl Design Consulting, Simulation and Modeling
0 VNA & TDR Analysis

0 Design troubleshooting

0 Fixture Design & Validation and de-embedding

GRI_ GRL Company Confidential 27
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