AN13474
i.MXRT ZR51:5 F 1) USB2.0 A E TR

M4 0—202241 H 14 H

135

AR TN T IRt i MXRT %51 MCU 47 USB2.0 f—EE ) GETIR -
AT FELIAN2E T USB YIE T A I, A5 FH 380 1 v 4% B T

DA A S

2 MAER AR

2.1 JRAX B

DL AR R S iR TR, RS G 2 USB-IF
* MIMXRT1170-EVK
* MIMXRT1060-EVK

* IMXRT1050-EVKB
* MIMXRT1020-EVK
* MIMXRT1010-EVK
* MIMXRT685-EVK
* MIMXRT595-EVK

2.2 MEAMERRELTA

AR FHEETE F 2R 2 Keysight 1) USB AR K % , BRI , USB MIHRKZ A |, Keysight BB Z 083k 5.

B

2.1
22
23

3.1
3.2

4.1
4.2
4.3

>~No oA
SN

NFZIL

=] = 1
TR TAE. oo, 1
HRIT B 1
TR BB B TR 1
R L 3
N o S 3
B AR P IR 4
Device Framework Jllis............. 45
FERFTR G KBTI oo 47
Ne o 5L 47
AR B IR R WA HE T 49
Inrush R R MO 51
Drop MPARRMUFE A ..o 51
TE USB-HIF I BEFE M 52
BEER e, 53
L AT S 53
7 S O 54

i)

PN ZZEEH Keysight D9010USBC USB Compliance Test M A IE. 258 , &K F USB B b MRmAE#E T K F/N 5
Rt AT LU S 1 451 B Tektronix 8% Lecroy Bk 2% & USB A4 58 Bt .

RN, AR

F I arEE

Test equipment Tests
Part number Description Manufacturer Embedded host hi- | Device hi-speed Low/Full-speed
speed

DSOS604A Digital real-time Keysight (Agilent) 1 1 1
oscilloscope

D9010USBC USB 2.0 Keysight (Agilent) 1 1 1
Compliance Test
Software

h
P
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RN, REE R (LX)

D78 AT

Test equipment Tests
Part number Description Manufacturer Embedded host hi- | Device hi-speed Low/Full-speed
speed
1131B Differential probe Keysight (Agilent) 1 1 N/A
amplifier
E2678B Differential Probe Keysight (Agilent) 1 1 N/A
Head
N2873A Single-ended Keysight (Agilent) 2 2 3
probe
81160A Pulse generator Keysight (Agilent) N/A 1 N/A
N2774A Current probe Keysight (Agilent) N/A N/A 1
£ 2. WARHE KM
Test equipment Tests

cable with male
SMA connectors at
both ends

equivalent

Part number Description Manufacturer Embedded host hi- | Device hi-speed Low/Full-speed
speed
E2649-66401 Device hi-speed Keysight (Agilent) N/A 1 N/A
signal quality test
fixture
E2649-66402 Host high speed Keysight (Agilent) 1 N/A N/A
signal quality test
fixture
E2649-66403 Receiver sensitivity | Keysight (Agilent) N/A 1 N/A
test fixture
E2649-66405 Droop/Drop test Keysight (Agilent) N/A N/A 1
fixture
E2646B USB inrush Keysight (Agilent) N/A N/A 1
(SQIDD) test
fixture
82357B USB/GPIB Keysight (Agilent) N/A 1 N/A
interface
8493C 6 dB attenuators Keysight (Agilent) N/A 1 N/A
8120-4948 or 50-ohm-coaxial Keysight (Agilent) N/A 2 N/A

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H

FESH
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R

Kl 1. E2649 RF|mE IR

jent Technologies

LOW/FULL SQiDD

_*_ Agik

& 2. E2646B SOIDD ik B

|

El 3. 74 E2678B £k 1131B =4k

2.3 MR
* {E Device #4T IR #F SDK 1) usb_device_hid_mouse_bm XA FE#EAT IR, | MR 552 4d fe
usb_device_config.h #/#%: USB_DEVICE_CONFIG_COMPLIANCE_TEST.

£ Embedded Host #4718 SDK 1) usb_host_msd_fatfs_bm X MFFEHEAT IR | M 75 Ef fE
usb_host_config.h #H#)% USB_HOST_CONFIG_COMPLIANCE_TEST.
RE XM FREEH R ENR RS | BT LA R IR X A8 A5 A X AN B FE A S 2

3 MRAFE

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H

IS EST 3/55
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3.1 RSP A TR

HEAT F A 75 A B e s B USB A shill ket | 347 B sh sk sty 2075 2k $6 )y USBET

AR A SR | %4 Analyze > Automated Test Apps > D9010USBC USB Test App 1T T

AR AR

, W 4 Fos. BB

o

File View Tools Help

Device Under Test
O Device

@& Hub

@ Host

||

Commenlts

Configure External Instrument

® v=s O No

2019-06-19
2019-06-19

2N19-0F-19
oL

Unsaved Changes 0 Tests

B 4. WARTLE LS T

Set Up | Select Tests | Configure | Connect

Run | Automate | Results | HTML Report

Compliance Mode

HS Test Connection
Connection Option

Test Method

USBET v |

LIMoop Lrop Fores
Droop Drop Porls

- Keysight Droop Drop Fixture

Debug and Informative only
B D=bug mode

Details

55:705 PM Connected to Infini
5:877 PM Refreshing HTML R:

w

Refras
>

3.1.1 Device Ei#{= SR

#47 Device WA SRR , 75 EAETERR PC i N34 %% HS Electrical Test Tool #44 , F LAk ik iy 2470 Device it
N E IR0, 7E3E1T Receiver Sensitive Test i /7 Z 44 FH 2I&SMNAIE T R A2 %% (U Keysight 81160A )

HSETT #4 7l B LA F4E8: 4% https://www.usb.org/documents?search=HSET&items_per_page=50.

Device {5 = ML A AN
* Device Hi-Speed Signal Quality Test
* Device Packet Parameters test
* Device CHIRP Timing test
* Device Suspend/Reset/Resume Timing test
* Device Test J/K, SEO0_NAK test
* Device Receiver Sensitivity test

#* 3 JB7/n T Device 13 BRI i AR

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H

[EER

4/55
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% 3. EiE Device FLSMRFRHE

HIURE S WS

Test name

Pass limits

EL_2 Data Rate

Within 480 Mb/s +/-0.05%

EL_4 Eye Pattern (without captive cable)

Must meet template 1 transform waveform requirements at TP3 (see & 5)

EL_6 Device Rise/Fall Time

> 500 ps

EL_7 Device Non-Monotonic Edge Test

Must have monotonic data transitions over the vertical openings

EL_21 Device Sync Field Length Test

32 bits, 65.62 ns <= VALUE <=67.700 ns

EL_25 Device EOP Length Test

8 bits, 15.600 ns <= VALUE <= 17.700 ns

EL_22 Measure Interpacket Gap Between
Second and Third Packets

16.640 ns <= VALUE <= 399.400 ns

EL_22 Measure Interpacket Gap Between First
and Second Packets

16.640 ns <= VALUE <= 399.400 ns

EL_28 Measure Device CHIRP-K Latency

2.500 ps <= VALUE <= 6.000000 ms

EL_29 Measure Device CHIRP-K Duration

1.000 ms <= VALUE <= 7.000 ms

EL_31 Device Hi-Speed Terminations Enable and
D+ Disconnect Time

1 ns <= VALUE <= 500.000 ps

EL_40 Device Resume Timing Response

Must transition back to high-speed operation within two-bit times from the
end of resume time signaling

EL_27 Device CHIRP Response to Reset from Hi-
Speed Operation

3.100 ms <= VALUE <= 6.000 ms

EL_28 Device CHIRP Response to Reset from
Suspend

2.500 ps <= VALUE <= 6.000000 ms

EL_38 EL_39 Device Suspend Timing Response

3.000 ms <= VALUE <= 3.125 ms

EL_8 Device J Test

360 mV <= D+ <= 440 mV -10 mV <= D- <= 10 mV

EL_8 Device K Test

360 mV <=D-<=440 mV -10 mV <= D+ <= 10 mV

EL_9 Device SEO_NAK Test

-10mV <=D+<=10mV -10 mV <=D-<=10 mV

EL_18 Minimum SYNC Field

Detect the end of the SYNC field within 12-bit times

EL_17 Receiver sensitivity

VALUE <= +/- 200 mV

EL_16 Squelch

VALUE >= +/- 100 mV

WA USB2.0 AU T RIHLE , Un R4S I B o5 B0 1 A i A re 4

A TP BEATIN , H R Ea itk 1 AoHREat. AR

858 VBT W N AECRBR S, BRI BRI sh (R A , 35 ds e AUERE 5 52 BTN i E3REh(E 5 . Bl k£ 14 5.

BERR 1 4 B 6 .

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H

Ve
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AR AR

TP1 TP2 TP3 TP4
% / 3 |
Traces { USB Cable Traces
Transceiver A B Transceiver
Connector Connector
Hub Circuit Board Device Circuit Board

B 5. (s SE i

Level 1
+ 400mV
Point SE | Point 4 Dlﬁerentlal
// \\ ............ I
///// \\\ ________ .
0 Volts
/ (I T R S S S B = SN ., " S —
'\\' ™ F""‘"*"3‘/} Differential
N /
Roint5, | | Point 6 - 400mV
] a Differential
Level 2
Unit Interval
0% 100%

B 6. RIFIE E LA device TAMBAR

3.1.1.1 Device Hi-speed Signal Quality Test 2
X F R T & R LI AT G AU = S A5 RE /1. X T Device , FZAE FATWG O & mEE S E. Wi
WP FREHBIR 4 Rl — 8.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
UL 6755
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MARAFE
% 4. Device Hi-Speed Signal Quality Test Fr &% &
& BE e
TRV Keysight DSOS604A 1
ARk Keysight 1131B with E2678B 1

MR EHL PC

Any computer with hi-speed USB ports

Device il {5 5l A & 4" USB 4

Keysight E2649-66401

FLYEIE E 45

Keysight 0950-2546 B Hfih 5 V HJE

B 7. E2649-66401 L4

|
~78.1737 00009
e and Feeeign Compenints
B 8 -

WL BRI

1. fERias ERE I NCAST A | 1E#% Device {28 DUT , 21140 8 Frax iyl , JF{E configure ZI- ok A S8 1Y

¥ & A Hi-Speed Near End.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H

R
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AR AR

= USBE2 1

O

w
m
-
m
3

S$1531

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

O uss Tests

Hi-Speed

O Device Hi-Speed

Device Hi-Speed Signal Quality Test
EL_2 EL_4 EL_5 Data Eye and Mask Test
EL_6 Device Rise Time
EL_6 Device Fall Time
EL_7 Device Non-Monotonic Edge Test

Packet Parameters
‘HIRP Timing
- ‘Resume/Reset Timing
€ _NAK
B Device Receive sitivity
Low and Full Speed

@ Inrush Current Test

gnal Quality and Transition Time Test
ignal Quality and Transition Time Test
Enumerate

A 8. Device Hi-Speed Signal Quality Test

2. ¥t B 9 Fiani) 50 KR &

i FLBEL N B E ) SMA $21.

& 9. 50 ohm SMA terminator

3. HZIRIA 10 LI B

KB LIRS

e@iisiZe

15y
differential
probe

Hi-speed Host

g

v
-]
Initialize Port Tyt Port

i

1 1
/.I:, D\ Device Hi-Speed Signal Quality Test Foxture

& 10. Device Hi-Speed Signal Quality Test %R

4. 5 5V HFZEE: 2| Device
s, [P LED K

R S BRI 5. PRFFINRE A BRI R AT OFF JIRZS . #iilZk i LED

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H

Ve
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MR AFE
5. i —18 4" USB £¥ Device &i# {55 i &K EL i) TEST PORT &340l Device [ 473 H . ¥ Device miEfs 5
i AR INIT PORT 821 HENLA AT H B & USB d.

6. KR AR FiEE 1 ESHELEREBIN T A L TP2 ) D+ 5 D- ( MARKIZ 035k TR B — /N 2 43 Ttk
E2678B ) , WhfriR:k BRI S I B _E ) D+/D- MRS

11. Device High-Speed Signal Quality Test S¥1i&EE:

7. PN EVKER B, FEARERS B Al Run Tests. @] 12 MR ENL EFTIF HSETT M#k 4 ( AR PC ) USB Controller
BIFh2 | 4309 EHCI HSETT Al XHCI HSETT , W% #87] LAZE USB-IF sl - T 4% ) o ufise & 3 o o Il He 30 N 36 45
R, IS PID/VID SEFM & . .MXRT [k 7/ DUT B, ZRIAK VID /& 0x1fc9 , PID & 0x0091.

LMXRT R5& H ) USB2.0 AEBMIA, A 0,2022 41 H 14 H
[SESE 9/55
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R

ﬁ xHCI Electrical Test Tool

—Hi-5peed

% Device
" Huh

" Host Controller/System

— SuperSpeed
" Host/Hub DSF Parts

s

— Select Host Contraller For Use [n Testing —

PCI bus 0, device 20, funchion 0 18 Puort:

TEST |

E =it |

12. HSETT £ 4H

8. HEAGE 13 MBLANIAAE S, W& Fhs ik TEST_PACKET , Hilifh AT, BLERAE bl v & i 214

DAL PAE < P A AU R P

- HE Elartne a act Trm evice Test

~ Select Device

NOME
VID/PID 0x1fc9/91, Address 1, Port 2

WID/PID 0xd28/204, Address 2, Poit 3
WVID/PID Oxcd5/6717, Address 3, Port 5
VID/PID 0x8087/aZb, Address 4, Poit 7
WVID/FID Oxa5c/5834, Addiess 5, Part 10

Enumerate Bus |

— Device Control
Davica Command Device Address
TEST_PACKET - |EI
Status Window

Erumeration Successhul

EXECUTE | Retun To Main |

&l 13. HSETT test packet fir4

9. MERE A RN AR IR ERTFRITIT , Bl LED 2553l

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H

R
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HIURE S WS

File Conirol Sebypy Measure Analyze LRilities Help 22 May 2009 10:24 AM

B 14. JAKARRH Device MR ETE

10. SERAATE R, HIATE RO IEHE L, FLavffsg | RS RUEI R N A L IR 45

Pass # Failed # Trials TestName Actual Value Margin Pass Limits
/ 0 1 B 2 H 4EL 5 Data Eye and Mask Test Pass 100 0 % Pass/Fai
® 1 B 6 Device Rise Time 769.220 ps. Information Only
® 1 EL 6 Device Fall Time 718.730 ps Information Only
S0 1 EL 7 Device Non-Monotonic Edge Test Pass 1000 % Pass/Fail

& 15. Device High-Speed Signal Quality Ji&&5 2

3.1.1.2 Device Packet Parameters Test #if2

X R 3 R F TR USB A%k S0 Hh S48 B R S ] 8] B 1 P R A ki fe . T AR 75 22 31 1912 % [7] Device High-
Speed Signal Quality Test , 2 & 5V HIFH LL—H k¥ OFF.

M IRITE -

1. BEFANE 16 Frsigilut | 2 HIE 10 8L KB |, SRR LURORER . K 50 Wi 2 i r P N Je B ) SMA #5211

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
VA EAT 11/55
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AR AR

s | HTML Repart

123135

B Device Test J/K
» [ Device R
* . Low and Fu

Si15Jd1

A 16. Device packet parameters test

2. el s K PC MURBAR AL FBER 515 5 i IHKAH .

3. AH EVK SR EHT B, Ry At b s Run Tests. W 17 sSd5 HSETT 3 4-H0 % & MRS * N 1) Enumerate Bus —
W, I H M ERIES | B6UF SOF A Wi 3,

Select Device Device Control

MOME ] Device Addiess
4ID/PID 0x11c9/91, Address 1, Port 2 DI e

WVIDAPID Qud28/204, Address 2, Port 3 SIMGLE STERP SET FE.-'-\TLIFﬂ |EI

WIDAPID OxcdB/6717F, Addresz 3, Port & i

YID/PID 0x8087/a2b, Address 4. Part 7 Status Windaw

WID/PID Oxabc/5834, Address 5, Paort 10

| Enumeration Successtul |

Enurnerate Bus EXECUTE Feturn Ta Main

B 17. HSETT single step set feature 74

4. T B ERIE R AR, AR &S TSR %S SINGLE STEP SET FEATURE |, S AT —Ik , Bilasi
ST S AR BB TEARAL |, ARG s OK #HT R —25.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
VA EAT 12/55
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HIURE S WS

& 18. WA HIHRR BT

File Control Setup Measure Anaolyze Utilities Help 22 May 2009 11:10 AM

5. MRPERBE A BRI R PR A Step PUAT—IX , X2 ZIRIAT SINGLE STEP SET FEATURE #84 , BiE a4y L
HIB 2T S AL |, SR )5 52 AR

Bl 19. MR BIRRBTE

File Control Setup Measure Analyze Utilities Help 22 May 2009 11:17 AN

Sl
:’; ==

IJ_?
|

— J—
o ]e

3.1.1.3 Device CHIRP Timing Test i
IXFB A 2 B AR MR E R USB 13 & KR Tt 72 42 1 Chirpd 5 ChirpK (55 . MR 2 R EH B0k 5 FioRi—

L.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H

Ve
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WA
% 5. Device CHIRP Timing Test it & ¥ %
B EiUE= HE
IR PR Keysight DSOS604A 1
iRk Keysight N2873A 2
MR EHL PC Any computer with hi-speed USB ports 1
Device {5 5l B & 4" USB £ Keysight E2649-66401 1
5m KimiE USB £& fEEF A USB-IF ZRM 1

MKA I

1. fEoRias B¥ USB B ahill il i a)ig i 20 Skt

O usB Tests
0O Hi-speed
D Device Hi-Speed

123138

S1S31

A 20. Device CHIRP Timing test

Parameters

Timing

s | HTML Report

e Device CHIRP-K Latency

ume/Reset Timing
SEO_NAK
ensitivity

CHIRP-K Duration
Terminations Enable and D+ Disconnect Time

2. HEHRE 21 SRR | R E USRS . R, EEBINAT RN USB 4l 2 5 KK, MR i

R A Fm R SRE R B R R R IR AT, I HKr 50 BRA A 2 B B EE AR B/ SMA #2110

A

Hi-speed Host

{ passive probes

D_
Initialize Port  Test Port ¥ T
/ :I D ! Device Hi-Speed Signal Quality Test Fixture

& 21. Device CHIRP Timing Test {4

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H

Ve
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TR
3. AW EVK BERT FHE , 7ER 98 b A Run Tests. EMPBRTHENL b s HSETT BRI 15 4% T S 2 Y 1
Enumerate Bus —IX , /R A S RME I R H (19 Chirp 48 Fid 2.
4. MPRGE IR AE LR e .

3.1.1.4 Device Suspend/Reset/Resume Timing Test #ifE

X 43 I = BB Device % Host % Hiff) Suspend , Resume LA K Reset {55 M B (1) Timing. ki A% o it 21104 %
5 Device CHIRP Timing Test 1% — %L,

WL BRITE
1. fERas B USB B shill il b a) i il ik ot

Application -- New Devicel

Set Up |Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

speed Signal Quality Test
acket Parameters
RP Timing
Resume/Reset Timing

1237138

S1S531

A 22. Device Suspend/Reset/Resume Timing Test

2. WL e PC FIZR P 8388k 3%+ 5 Device CHIRP Timing Test #H[H .

3. HEN EVK fREF L, fEoniEas b Run Testse 7EMNRTHEAL LS HSETT $A4F 198 % MR S N 1) Enumerate
Bus —{K.

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
AR EAAN 15/55
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HIURE S WS

¥HCI HS Electrical Test Tool - Device Test

Select Device

MOME
WIDAPID D1 Fe8491, Address 1, Part 2

YVID/PID Oxcd5/E5717. Address 2, Port 5
WID/PID Ox8087/a2b, Address 3, Port 7
WIOAPID Owabe/D834, Address 4, Port 10

Enurnerate Buz

Device Cantrol

Device Command Device Address
NONE ~| |o

MOME

TEST_

TEST_EK.

TEST_SEO_MAEK
T_PACKET

RESUME

RESET

DEVICE DESCRIFTOR
LOOF DEVICE DESCRIFTOR

& 23. HSETT suspend, resume, X reset #ir4

SET ADDRESS

EMNABLE WaKELF

DISABLE ‘waAKEUF

SIMGLE STEP SET FEATURE

SIMGLE STEP GET DEY DESC

mm To kain

4. i 23 R, WFEIEMAIIA , Wi & T RS b £ SUSPEND |, S5 i AT — IR LR s B TR . 7R
PEAHR IR AP RLZ 5 AT PR FBIEAL | midh OK BT T~ —2.

File Control Setup Measure

]
i

1Y

B 24. JRBAERRE device suspend %

Uitihties Help

5. BAHRIKPIPAIMBUEHUG , NB& a2 R hS Rtk RESUME |, S5 S AT — IR AN ¥ o 7 i 24 SR I SO B

S BAHRRIIBIEARL , S OK 4T F —2.

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H

Ve
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HIURE S WS

File Control Setup Measure Analyze Utilities Help 26 May 2009 11:04 AM

& 25. JRBAEFRH device resume P

6. M S PRk RESET i, SRS HAT — IR LLEIATH 5L Device BEATELE | 7R dvdii SRATIIL N 1% 5
PHRIR B, s OK 34T T —2

File Control
o

Setup Measure Analyze  Utilities Help 11:49 AM

ion

clea m N -~/ I

& 26. JRBAFIRRH device reset from high-speed 7

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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HIURE S WS

7. EHESE SUSPEND i, $AT—I, FRACK & B THEEIRE | X5+ RESET 54, JF HHT — k¥ Device M
AREEREE |, R ROZR RS PA SR ROARIRIE | fid OK ZE k.

el

= T

File Contol Setup Measure Analyze  Utilities  Help 1:52 PM
i ion | ped.

200

& 27. MRBAAHRTH device reset from suspend T

3.1.1.5 Device Test J/IK, SE0_NAK Test

g

PE A E Z2 0N TN Device #£ J , K & SEQ X =5 SIRAET |, PIARECHE LA it o 75 2 2R . bl I 2 e 4

W 6 Fizs.
%< 6. Device Test J/K, SEO_NAK Test TR %%
& B BE

VEEES Any 1
MR FEN PC Any computer with hi-speed USB ports 1
Device =i 5 M B K& 4" USB 4 Keysight E2649-66401 1
PR I Keysight 0950-2546 or equivalent 1
5m K& USB 4 fEERF A USB-IF ZER 11 1

ML

1. Wk 28 ffor , fEosiias L USB A s g B, AR AN T 248 R B Y | (BN T 7%
R TERE IR, 5 T PR ITIAS R H S A N DI AR

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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AR AR

5| Configure | Connect | Run | Automate | Results | HTML Report

TEREL

S1531

& 28. Device Test J/K, SE0_NAK test

2. HEMRIR] 29 JEHLF N Device , MRKTHSENLLASNAIE R, | SRAEIIRITRORFFAER M |, BASRE IR , SEOMITAR.

4" USE Cable

Device Under Test

& 29. Device Test J/K, SEO_NAK Test f{}-%E#:

3. W EVK EHr B, Ry Ay B Run Tests. EMRRTHFENL s HSETT 34 & MHRSE 5 8 B Enumerate

B

4. WK 30 WS4 ThisEf ks TEST J , RE R HITH RS E T TEST_J M.

us — K.

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H

Ve
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R

xHCI HS Electrical Test Tool - Device Test

— Select Device

HOME

YID/PID 0x1Fz59491 . Address 1, Part 2
YID/PID DucdB/6717, Address 2, Port B
YVID/PID 0x8087 Aa2b, Address 3, Part 7
WVIDAPID D=25a7 ek, Address 4, Port 3
WIDAPID 0=abc/5834, Addiess B, Port 10

Enumerate Bus

— Device Control

Device Command

Device Address

TEST_K

TEST_SEO_MAK
TEST_PACKET

SUSPEND

RESUME

RESET

DEVICE DESCRIPTOR
—|LOOP DEYICE DESCRIPTOR

SET ADDRESS

EMABLE WaAKEUP

DISABLE WAKELP

SIMGLE STEP SET FEATURE
SIMGLE STEF GET DEY DESC

m ToMain |

& 30. HSETT TEST_J. TEST_K and Test_SE0_NAK 54

5. Kl BT RO Bt | RN ST ke . (0 FIARIINE TP2 | D+/- 25 EARXS T GND MEFRAEL |, REFER
s R R AR TS R IR SR, JF oy OK T T —25.

following vaoltages:

betwesn D+ of TP2 and Gnd on the test fixture:

424

between D- of TF2 and Gnd on the test fixture:

|2

ak

B USB Test - JTest =1/

Lising a Keysight 9724 DMM or equivalent. measure the

& 31. TEST_J MiRit %

6. XIHN EVK B EHL, i USB & kR IEHIZAT | I K LRI RUIHR PIC A | g ay] , it ENL - HS

Electrical Test Tool 3% I ) Enumerate Bus.

7. WFHiEmhkst TEST K , A58 EXECUTE —B & B T TEST_K MHRIER .
8. BRI B FF VI 2R 1Y | B 30T AT, (T IR E TP2 £ D+/- 28 FARXTT GND MIE TR HIE |, A5/ #

A AR LR M ESE R | JF Hosddy OK #H4T T —25.

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H

S
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R

P 32. TEST_K Malidsg

B USB Test - KTest

Uzing a Keysight 3724 DMM or equivalent, measure the
following valtages:

between D- of TP2 and Gnd on the test futue:;

425 iy’
between D+ of TPZ and Gnd on the test fature:
R v

0K |

9. XM EVK ¥ LA, il USB Bk R IEH AT , K B LRI SR U B SC LY |, Bhi st 2T, sl B | HS

Electrical Test Tool 325
10.
11.

] Enumerate Bus.

g, mih OK el

TR HIERE: TEST_SEO_NAK , A5 RHHAT—IK , Hik&E T TEST_SEO_NAK M,
B B ) He B ARS . {3 T I EME TP2 b D+/- 28 EAHXTT GND MBI EIE |, SR 7658 05 R HE hid e &

Sk LUSB Test - SE0_MAK Test

Using a Keysight 9728 DMM or equrvalent, measure the
following woltages:

betwesn D+ of TP2 and Gnd on the test fixhure:

[ w
between D- of TP2 and Gnd on the test fisture:
[ u

oK

=13

& 33. SEO_NAK Jllific

3.1.1.6 Device Receiver Sensitivity Test 72
HFEES KRS, FEARNFZC b AR HE4T Receiver Sensitivity BTN |, {HZABR S5 LR K5 8 Komife . o k4t

E v

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H

FESH

21/55



NXP Semiconductors

WA
% 7. Device Receiver Sensitivity Test JFF & &%
W& 5 HE
Ni% Keysight DSOS604A 1
Rk Keysight 1131B with E2678B 1
MR FEHL PC Any computer with hi-speed USB port 1
Receiver Sensitivity Ml H & 4" USB £k Keysight E2649-66403 1
YRS B 2 Keysight 0950-2546 or equivalent 1
HFETRES Keysight 81160A 1
USB/GPIB £11 Keysight 823578 1
6 dB attenuators Keysight 8493C 2
iy SMA 23k 1) 50 BR A6 [F] %k HpL 25 Keysight 8120-4948 2
5m Kk USB 4 R4 USB-IF ERY 1

MBI -

1. Wi 34 fioR |, fERiias [/2)i% Device Receiver Sensitivity MATN. #18 K 35 AR ZE# 34 AL RSB | (RIEN %

BHJFRAE TR, SAT5E , BATASE

o

; B Low and Full 5

S1531

K 34. Device Receiver Sensitivity test

Signal Quality Test

ameters

Minimum SYNC Field

@ Squelch

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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Hi-speed Hast ik
5 meter i .
|'—O—’[. - ;
Initialize Port  Test Port
D- D+
5y —| Device Receiver Test Fixture
8493C or 154330

Ditput 2 Outpt 1
E— TR

L3574

pulse generdtor

& 35. Device Receiver Sensitivity test T4 &

2. {§i] 82357B USB/GPIB £: 144 81160A ikt kA4S E 2R 4s |, 4 8493C 6 dB attenuators 442 2| ik & £ #5119
OUTPUT1 #1 OUTPUT2. £ USB il i 4 i k% Configure Devices #%4H , #%#% SICL #4355 , ¥ 10 Controls L)
SICL ik Hlid >k | 485 sidi Get IDN.

3. f#H 8120-4948 SMA HL455r 5% OUTPUT1 ZE#EHIMLIE H 1) SMA1T , OUTPUT2 #£: 3 F A ¥ SMA2.

4. FEHA EVK i | fEaigs Fobd Run Testso 7EMRTTH AL E S HSETT 841 &S 5 A ) Enumerate
Bus —X.
5. M Device Command THi3Z# ik TEST_SEO_NAK , ARJG i AT |, Bk B T TEST_SEO_NAK Ml .

6. KR BT B E BBtk | s 2R B A i A ML b4 | B B a2 RAUoR B EHLE I 50 IN %
Pt

7. HIBLSE AR BN, sy OK 52 it

3.1.2 Embedded Host &5/ SR

AT Host Iy mpd s 5 A, 75 224 A 2 — % AR , i PIDVID A, X sl il DO #5942 250 H 2 9 PIDVID LA
iEIER Y Host BEAAF K. PIDVID #r sl 36 Fros.

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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AR AR

¥ 36. PIDVID &

BT LR, BT DAL B T 3 A3 EVK, SEIEENANIE] 1 PID (AR R SEELARTR] 1 D g .

FEREAT RS,

iE EVK f VID [ 9 0x1A0A , &k EVK ] PID , S8 i il 5l HOE4E 213 I Host 7T LAE Host #E AR A IIHERES |, ANIF]
PID FrfRE T2 W% 8 fim .

* 8. MR PID & X

PID Test mode
0x0101 TEST_SEO_NAK
0x0102 TEST_J
0x0103 TEST K
0x0104 TEST_PACKET
0x0105 RESERVED
0x0106 HS_HOST_PORT_SUSPEND_RESUME
0x0107 SINGLE_STEP_GET_DEV_DESC
0x0108 SINGLE_STEP_ GET_DEV_DESC_DATA

Embedded Host =3f 5 5 A MR T -
* Embedded Host Hi-Speed Signal Quality test

Embedded Host Controller Packet Parameters test

Host CHIRP Timing test

Host Suspend/Resume Timing test

Host Test J/K, SE0O_NAK test

% 9 78 7 Embedded Host [y i B, A0k i i A vt

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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£ 9. HiE Host B MKEAR

AR AR

Test name

Pass limits

EL_2 Data rate

Within 480 Mb/s +/-0.05%

EL_3 Data Eye and Mask Test

Must meet Template 1 transform waveform requirements at TP2

EL_6 Host rise/fall time

>500 ps

EL_7 Host Non-Monotonic Edge Test

Must have monotonic data transitions over the vertical openings

EL_21 Sync Field Length Test

32 bits, 65.62 ns <= VALUE <= 67.700 ns

EL_25 EOP Length Test

8 bits, 15.620 ns <= VALUE <= 17.700 ns

EL_23 Inter-packet gap between first 2 Packets
Test

183.000 ns <= VALUE <= 399.400 ns

EL_55 SOF EOP Width Test

40 bits, 81.100 ns <= VALUE <= 83.388 ns

EL_22 Inter-packet gap between Host and Device
Packet Test

16.640 ns <= VALUE <= 399.90 ns

EL_33 CHIRP timing response

1 ns <= VALUE <= 100.000 ps

EL_34 CHIRP J/K width

40.000 ps <= VALUE <=60.000 ps

EL_35 SOF Timing Response

100.000 ps <= VALUE <= 500.000 ps

EL_39 Suspend Timing Response

3.000 ms <= VALUE <= 3.125 ms

EL_41 Resume Timing Response

VALUE <= 3.000 ms

EL_8 Host J Test

360 mV <= D+ <=440 mV -10mV <= D- <= 10 mV

EL_8 Host K Test

360 mV <= D- <=440 mV -10 mV <= D+ <= 10 mV

EL_9 Host SEO_NAK Test

-10mV <=D+<=10mV -10 mV <= D-<=10 mV

Ik 37 Fronferiids L USB B ikl Bt hk £ Host , Jf H2Ji% Embedded Host i3 .

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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bIR=: Wity
o
File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report
Device Under Test Compliance Mode
@ Device HS Test Connection
@ Hub Connection Option
O Host Test Method
Embedded Host B "ypecC USBET 52
Comments Droop Drop Ports
Droop Drop Ports
Keysight Droop Drop Fixture
Configure External Instrument Debug and Informative only
@ ves O No B Debug mode
& 37. Embedded Host Test
3.1.2.1 Host Hi-Speed Signal Quality Test J#if2
Y5 Device {5 5 B ENIKEL, , Host AFEE#ATE SRR , WP FREAH WL 10 s — Rk,
% 10. Device Hi-Speed Signal Quality Test FT & &
B o0y BE
TN AR Keysight DSOS604A 1
Rk Keysight 1131B with E2678B 1
PIDVID # MIMXRT1010-EVK simulated 1
Host i 5 5l ik H K 4" USB 45 Keysight E2649-66402 1
FEL YR P 2% Keysight 0950-2546 s34t 5 V L 1
USB 4 Micro-B #2111 OTG £k 1
i.MXRT R 71 USB2.0 AEFUIRK, kA 0, 2022451 5 14 A
N FHZE D 26/55
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AR AR

& 38. E2649-66402 34 &

|||||| ::l:rh i

Ezuuuu ?.1 1734 .nm
Made in Malaysia of Dunrn

_ ucu_'

-}b

Mg 1531

1SO0H

-5
=]
(=
@
"
o
+

—
o
=

N3 3710
"o 0

40 +Q
[ IN3433

ML X
ALIT¥ND WNIIS

MBI

1. s B USB AR F A e, 25i& 0 39 Fros ik

4 Hi-Speed Near End.

J£#E configure T+ H XS Y 1

w

13231318

S$1531

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

0O usB Tests
O Hi-speed

D Host Hi-Speed
Host Hi-speed Signal Quality
EL_3 Data Eye and Mask Test
EL_6 Host Rise Time
EL_6 Host Fall Time
EL_7 Host Non-Monotonic Edge Test
B Host Controller Packet Parameters
B Host CHIRP Timing
B Host s spend/Resume Timing
B Host K, SEO_NAK

B Low and Full d

. Host Full 5 Signal Quality and Transition Time Test
B Host Low Speed Signal Quality and Transition Time Test
. Droop/Drop Test

A 39. Device Hi-Speed Signal Quality test

2. IR 40 LA Embedded Host 4 , R LLRRIEE: . K 50 WAk 1 2 s L BH B A SR BB Y] SMA $5211 .

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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'l'(-@_;:a;){__l

’ QE ce

0890

|jeeee

O S—C T

PIDAVID use
Available from: Cable

www, testusb, com &>

Differential Probe

USE Cable

Haost Under Test

+5VDC

& 40. Device Hi-Speed Signal Quality Test {4z

3. K 5V HFHERF] Host g (s 5 BN R | KrliSOT R ORFFER A B . RS (L RLIRAT ST, BT A5,

4. ] OTG LA EVK 1 USB I, ZRJG (] 4 3~} USB £ki%#: Host Bidifs 5 i Eillid e 2 1) TEST PORT S#
W Host @it OTG £¥ /& i 1) Type-A BEIT.

5. 1&%1F & USB device fFIFE() VID 4 0x1AOA , PID Jy 0x0104 , F#F% %] MIMXRT1010-EVK 1 |, ¥ MIMXRT1010-
EVK 7 USB i 1342 2R EL 1 INIT i 1.

6. FPRiidt LiliE 1 MESHLER MR - TP2 i) D+ 5 D- ( AR ZE S L FH ZE R — AN ZE Ik

E2678B ) , fifRIRk Lttt S 2 B i D+/D- fIARPEARST

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H

R
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HIURE S WS

Embedded
under test

& 41. Embedded Host Sz

7. HdoR A b E SRR RS AT AR A |, A EHLE MIMXRT1010-EVK _E |, MM 2E RT1010-EVK #3093
FERIEMRE.

8. MR REAE RTINS R LRITR , R T Sk . BRI I BT 5 AR 7R B AR L

Ty S o wr— O - 4y P

Y S
E{ 1
3"

A 42. JRBAFIRTH Host test packet 7

9. FFFFINATERL , MR TE AT IERE I , Bl OK 58 it

3.1.2.2 Embedded Host Controller Packet Parameters Test {if2
BEER It i A P 75 3 21 1) % % [7] Embedded Host High-Speed Signal Quality Test , 3¢ B _F BT 56 F 35— H A% 4F OFF.
WA BRI T

1. EFRE 43 PRl |, #HRE 40 BRI RS |, R L EORBAR . K 50 BRAI 2 il AR A B SMA B2

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
VA EAT 29/55
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AR AR

TSBZ 1

File View Tools Help
Set Up |Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

0O usE Tests
O Hi-speed
O Host Hi-Speed

B Host Hi-speed Signal Quality

Host Controller Packet Parameters
EL_21 Sync Field Length Test
EL_25 EOP Length Test
EL_23 Inter-packet Gap Between First 2 Packets Test
EL_5 F EOP Width Test
EL_22 Inter-packet Gap Between Host And Device Packet Test

IFEREE]

sume Timing

S1S4d1

. Low and Full S
B Host Full Speed Signal Quality and Transition Time Test
. Host Low Speed Signal Quality and Transition Time Test
[ | Droop/Drop Test

K 43. Embedded Host Controller Packet Parameters test

2. #ill Embedded Host SR 2847 3k 1 545 5 i =l AH [F .

3. 142 RT1010-EVK W HIFER PID 4 0x0107 , F#BIFE5] RT1010-EVK 1 |, ¥ RT1010-EVK ) USB i 3% 322 3k g2
E INIT 350,

4. g R L0 Run Tests 4RI, sl =ML S M T 54X PIDVID #k 1 RT1010-EVK #t , 3FH %1% 15 #1) SOF
4, BURBARR i OK , #HT N — 1R

5. SOF ki%k5eri/a , EHLEEN GetDescriptor() & HIR B B, FEHLKIE SETUP Fl DATA ( S5—/ MR AR E )
SRIG VS K% — ACK. I 7 i B4R (A (KU T B 1% 5 AR R I I 25l . sl OK , #E4T F — il

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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HIURE S WS

B 44. PR ART KB

6. WrJF RT1010-EVK &4 |, &2 FEH PID 5 0x0108 |, Jf H B3 32 B INIT 3% 1 .

7. FENAES RT1010-EVK iR , K2 GetDescriptor() &K , 7 HZRF 15 80, BFEHRIEL— IN 2h8E |, & <FIE DATA
1, REENEZE A ACK . BRI =ANE SR |, BZ5 AR 58 OK , 2Rk,

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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WK
g Mode Real Tims
& 45. WA Y
3.1.2.3 Host CHIRP Timing Test #if2
Host CHIRP Timing Test it #2 - R EH B W1R 11 PR —L %%,
2% 11. Host CHIRP Timing Test 7B i& &
E ik BE

VN4 Keysight DSOS604A 1

LREADS Keysight N2873A 2

PIDVID #g MIMXRT1010-EVK simulated 1

Host frid s 5 MK Je 2L J 4" USB £k Keysight E2649-66402 1

PR I Keysight 0950-2546 or equivalent 1

USB % Micro-B 4211 OTG £ 1
WAL BAE

1. TERBE B B S IR Ak n P 46 Bz BRI .
i.MXRT R ) USB2.0 AIEFHMIR, fiiA< 0, 2022 41 § 14 H
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AR AR

*"USB2 Test Application

File View Tools Help
Set Up |Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

O usB Tests
[ Hi-speed
O Host Hi-Speed
» B Host Hi-speed Signal Quality
’ B Host Controller Packet Parameters
Host CHIRP Timing
EL_33 CHIRP Timing Response

ElL CHIRP K Width
EL_34 CHIRP ] Width
EL_35 SOF Timing Response
» . Host Suspend/Resume Timing
» [ Host Test J/K, SEO_NAK
B Low and Full Speed
@ Host Full Speed Signal Quality and Transition Time Test
B Host Low Speed Signal Quality and Transition Time Test
B Droop/Drop Test

124138

S1S31

A 46. Host CHIRP Timing test

2. IR A7 EREUT W Host |, 2 B DL FOoRIR 28 . K 50 BRI & i rEL R FE N S B B SMA 10, fRESE B BT oeubF
OFF IR%E , SRE IR =,

O=N]

‘@..@ I
©®© ©® ©® ©®
® @ @ @

& 47. Host CHIRP Timing test T {424

3. Chirp X FH &k Device 1) PIDVID , B 2 AT # RT1010-EVK ST = —A il USB @& H:3 = BLAY INIT b
M.

4. S RS E Run Tests FFARMNR |, /R85 29U R 3R F VR I Chirp 55 . 7888 I TE BL S SRR A
8L, M OK , 58t

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
VA EAT 33/55
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File Control Selup Measure Analyze Utilities Help 22 May 2009 12:22 PM

More
{1of2)

& 48. A AR Host CHIRP 7%

3.1.2.4 Host Suspend/Resume Timing Test i fE
SR IG5 % 0 11 5 Host CHIRP Timing Test —#(.
MWL

1. TR BB SINRER A A ik W & 49 B riliAmie .

Set Up [Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

O use Tests
O Hi-speed
D Host Hi-Speed
b B Host Hi-speed Signal Quality
. Host Controller Packet Parameters
B Host CHIRP Timing
Host Suspend/Resume Timing
EL_39 Suspend Timing Response
EL_41 Resume Timing Response
B Host Test /K, SE0_NAK
. Low and Full 5
B Host Full Spe signal Quality and Transition Time Test
B Host Low Speed Signal Quality and Transiticn Time Test
B Droop/Drop Test

123138

S1531

K 49. Host Suspend/Resume Timing test

2. IR 47 ERT R Host | e HLDL BRI 8% FF 50 BRI et L PHEE N JE L B SMA #:00 , fRIEF A LI ab+
OFF RE |, ZRBHIFIT R, AT AR,

3. B RT1010-EVK H#IFER PID 25 0x0106 , T #4125 RT1010-EVK & |, % RT1010-EVK i) USB i 332 31
A INIT 350,

4. Bt Run Tests #HATMR | 76 15 B0l Js , #401 Host ¥4 HE N Suspend IRZS , 7RI 23 9N Suspend IS 21
W, BOZ SRR —8, A OK , 3T F—F k.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
VA EAT 34/55
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File Control Setup Measure Analyze Utilites Help 2:02PM

& 50. WA REK Host suspend

5. {£ Suspend RS 15 FPLUJE |, Host (B ML HE N ResumeK IRAS |, SRIE4k4E K i% SOF 1 |, sri #$3MEL Y Resume
WIERAZ S AR —8. md OK SE iR,

File Control Sebup Measure Anolvze Ubilites Help 206 May 2000 11:04 A

=-r b N Pa— J
' EEEEEEEN

Delete
All

B 51. MRBAAIRRE Host resume T

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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3.1.2.5 Host Test J/K, SE0O_NAK Test if&
Host Test J/K, SEO_NAK Test )i 2 7 2 I EI 2 12 Frosp—Lesi 4.
% 12. Host Test J/K, SEO_NAK Test Fi &%
W& e &

Ti (i 1

PIDVID 1 MIMXRT1010-EVK #% &1t 1

Host i fi5 5 MR K 4" USB % Keysight E2649-66402 1

HL 3 i 2% Keysight 0950-2546 =i At 5V Hi 1

USB % Micro-B £:[1 OTG £k 1

MR
1. fERas BB SRR A AL K 52 B 1T E

o

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report
0O usB Tests
O Hi-speed
O Host Hi-Speed

v B Host Hi-speed Signal Quality

> . Host Controller Packet Parameters
. B Host CHIRP Timing
. .

EL_8 Host ] Test
EL_8 Host K Test
EL_9 Host SEO_NAK Test
. Low and Full 5
4 B Host Full Speed Signal Quality and Transition Time Test
. Host Low Spee gnal Quality and Transition Time Test
+ | Droop/Drop Test

7]

S15311

&l 52. Host Test J/K, SE0_NAK test

2. 4ZIRIE] 53 AN Host S Feo K 50 Wbt sy P A B E 1) SMA 2101, fRUEJE BRI R4 T OFF R4

RIS, BT AT,

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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AR AR

- /\ | 4"uUsB Cable
| Aiow | O
w Host Under Test
PIDVID usB
Available from: Cable
www.testusb.com [

& 53. Host Test J/K, SEO_NAK Test B {&4:

w

AR Run Tests #4701 .

4. 1B RT1010-EVK AFIFLR PID 4 0x0102 , F#FIFES] RT1010-EVK 1, 3 RT1010-EVK ) USB it [ 3% 22 20358 Je
EfINIT 35100,

5. Host ¥-& 442 RT1010-EVK 4R , JF Hik\ high-speed J R7s.

6. MRAFAREAHRRIT I B ERIJTR , MR GINRITEE. A0 RS TP2 £ D+/- £ EARXT T GND [ E i
I, ARG AETR s o AR Tl S AR, JF By OK AT R — 2.

7. R B ERITTR UM EISC A | BER SEAT AN XA EVK B3 EA, £ Host R IEH 1217,

8. WifF RT1010-EVK 4 , Bt HIFE [ PID Oy 0x0103 , T #k il £] RT1010-EVK # , Hfirkt RT1010-EVK ] USB i
FHEREN IS FL A INIT 35 o

9. Host < E M RT1010-EVK #2 , I+ H# A high-speed K IR#.

10. KA B TR R T B N BT . A 0 AR TP2 | D+/- £ EAIX T GND WIE I , AR5
5 RO TEAE D SRR SE R, JF Hoddy OK AT T —25.

1. KRR ERTFSRUIRBIOC S | B BT A5 X EVK F0jr EFL , ff Host R 2 IE# 21T .

12. WiJF RT1010-EVK % , & b 52 PID 5 0x0104 , T BIFE3] RT1010-EVK 1, E#1¥ RT1010-EVK (] USB
it D ERE B JE B AT INIT 35 4

13, R B OD e B, . (A T RIS TP2 L D+/- 2 LAHXS T GND I BRI |, SR 7855 HH IR0 R AE i sl
BAR, midr OK SEili.

3.1.3  Zr B A Fy S PR
A3 AR A AR R
* Device i ff1ii
— Upstream Full Speed Signal Quality Test
— Back-Voltage Test
— Device Inrush Current Test
* Host 5 (U
— Downstream Full Speed Signal Quality Test

— Downstream Low Speed Signal Quality Test

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
AR EAAN 37/55
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HIURE i
— Host Drop Test

BT i.MXRT R4 A FE KR USB 54, T LR 2% T Upstream Full-Speed Signal Quality Test.

3.1.3.1 Upstream Full-Speed Signal Quality Test &

Upstream Full-Speed Signal Quality Test fJitf2H 7F ZH B W 13 Frnil—ig 4.

% 13. Upstream Full-Speed Signal Quality Test AT 5%

W ol HE

TN Keysight DSOS604A 1
FIR Sk Keysight N2873A 3
SQIDD 15 Keysight E2646B 1
H L HUB fEE T4 USB-IF AR S
5m & USB % fER % USB-IF M) 6
MBI

1. fERas BB SR 2L K 54 B i H

T USB2 T

File View Tools Help
Set Up |Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

O usB Tests
B Hi-speed

B Device Hi-Speed

Low and Full Speed

Inrush Current Test

Upstream Full Speed Signal Quality and Transition Time Test
. Upstream Low Speed Signal Quality and Transition Time Test
Back-voltage Test Before Enumerate

Back-voltage Test After Enumerate

A 54. Upstream Full-Speed Signal Quality Test

2. %R 55 T8 Device LK FTA B Hub BRI ML ( B0 & Device 1 Upstream ¥ I IS 5 & , -
W) 5 2 Hub X3 T e B A fom . JT LA R SR Bb Hub | AT LA R ZEH:—AN Full Speed Hub LUK Device
SR AEIZAT , B B ER EHERTER ) .

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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Hi-Speed Hub

Full Speed Hub

o o
o o?©
o
Q
oO0CQCO
0 0 oo
TOo O 0O O O O 2 3 4
cleee @QJD Probe D+ in
[ Adjacent Device Path oor o T
SQiDD
Probe D- and D+ in 1
Device Under Test Path
5m Cable T
Full-Speed Adjacent
Device Full-Speed
Under Test Device

& 55. Upstream Full-Speed Signal Quality Test ff{f-i%4

3. FERIE S A Run Tests JFaA T

4. H5EafE S REmEREel , FAENRRIT AL I HSETT #fh |, A Enumerate Bus —7k , TEMSS W (151 3% vh ik
il Device , 4R /5 NE 56 fi7~ , 1%4% LOOP DEVICE DESCRIPTOR #i4 , R /EH4T-

xHCI HS Electrical Test Tool - Device Test
—Select Device — Device Control
'I' e — Device Command Device Address
VIDAPID 0:1F29491, Addresz 1, Port 3
VIDAPID Oxcdb/6717, Address 2, Port 5 LODF DEVICE DESCRIPTOMES IU
VIDAPID 08087 2a2b, Address 3, Port 7 NONE
WVID/PID 0x25a?fabl, Address 4, Port 9 TEST J
WIDAPID Oxabc/5834, Address 5, Paort 10 TEST K
TEST_SEO_MAE,
TEST_PACKET
SUSPEND
RESUME
RESET rn Tao Main
Enumersic Bus | DEVICE DESCRIPTOR 4|
LOOF DEYICE DESCRIFTOR
, SET ADDRESS
EMABLE wWAKELF

DISABLE WakEUP
SIMGLE STEP SET FEATURE
SIMGLE STEP GET DEY DESC

& 56. HSETT Loop Device Descriptor 54

5. IR R TEINAE S I , s OK FE /il

3.1.3.2 Back-Voltage Test i %

Back-Voltage Test #2275 H1% &% SQIDD #. Bl prill & 20 i i [k Sz A/ T 8055 T 400 mV , I E F#E I 400 mV
AR, RS AN R

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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R
WL BRI
1. fEoRas BB SRR A 2L K 54 B i E
2. IR 57 Ll Device Lh A SQIDD #x , ANELESAEN Host , fE7RBERHT i Run Tests JF4R IR

Voltmeter

Upstream U5B
Port

— ]

S0i0D

[ 57. Back-Voltage Test B&{t}:i%4

& 58. Back-Voltage Szt

3. RIS R PRI E VBUS |, D+ fI D- RMEREE , JEHIdR. Sid OK, #H7 N —5 k.
4. R4l Device fliA— A CAHI R 4P Host , JRIRUEM 2. M Host it USB £k, HEri%#% 5] SQIDD i
5. MR REEA BRI E VBUS |, D+AI D-IHE |, JF Hidst Tk sidi OK , SERullis.

3.1.3.3 Device Inrush Current Test #if&

USB2.0 FIPH S FrRI R A B2 10 uF |, [RIE KR IF RN 50 uC. TR HL I I B N AR 7425 1) 100 ms k4T H
Tfb Keysight FIHRIRSL | BT CLAS R FH 2810 AR VR T FE IR M0 2 Tektronix 7RSS , /#4150 DPO2024B #41iL
HL IRk B 558 TCPOO030A. .

MBI -
1. ATIER , B RRACAHER] 0 mA.  RIRHCK R AE TR  MRAFELHIT , K FBIMEA L.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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R

2. Wl 59 FrniE R v & AR I o A A IRAR Skl 3R VBUS HURTEE » B IR IR I IR L B PAIFR R A I 1) IE . TR
Hft# Hub il Ll PC.

(Sall-powerad) Hub

Carrant
Probe

Discharg B{ SQi0D
Switch (Section 1)

3
Im Cabla

Device
Under Test

& 59. Device Inrush Current Test B#f:i& 4

H 4l Device %23 SQIDD # L, #8)54 SQIDD 4 L R B 2B E (5 ON M EMK ) .

3.
4. JREes ERCE N Single filk 77, FEERFE SEEON 5 M si.
5. FITFRIREI ON | LA AR B G SRV AR B | SRR R L *.csv IEAMRA7EI U £ b
6. RKAINICRAFHT *.cov X HIEI PC L, il ¥ 60 frasi) USBET20 #ift , riili Test 5EpiilliX. USBET20 #ifn] LA
WEEEHE N # - hitps://www.usb.org/documents?search=USBET20&items_per_page=50.
USBET20 - USB 2.0 Electrical Test Tool 1.31.03 - m] >
DeviceHost 5Q | Hup D5 5Q  Inrush Current
Inrush Current Data
|C:\_Documems\_usbtcmpllanoefeport‘keyslght\m10
Inrush Current Data [™ Summary File
|].0].0‘csv Browse
Supply Voltage

& 60. USBET20

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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MR FE
3.1.3.4 Downstream Full-Speed Signal Quality Test Jif2
Downstream Full-Speed Signal Quality Test & f 3 H 2K 14 P —ik%.
% 14. Downstream Full-Speed Signal Quality Test BT %%
& EiUR HE
N A Keysight DSOS604A 1
iRk Keysight N2873A 2
SQiIDD R Keysight E2646B 1
4:3% USB 54 ER-reu oS 1
USB #; Micro-B % 1 OTG 4 1
TGP
1. fERUEAS LB Sl Ak an & 61 Fros i o

ile View Tools Help
Select Tests Cur‘1ﬁ:;|uri_~ Connect | Run | Automate | Results | HTML Report

B Hi-speed
Speed
Hi-speed Signal Quality

B Host Test /K, SEO_NAK
Low and Full Speed
b Host Full Speed Signal Quality and Transition Time Test

A 61. Downstream Full-Speed Signal Quality Test

2. HIRIE 62 kL | R AH A , SQIDD MR LASURE 4 , SQIDD HH AYIT RN % B AE ON FIARLE . MK 52

Embedded Host , Ft L3I Host /L& K+ #) PC.

LMXRT R H ) USB2.0 AEBMIR, A 0,2022 41 H 14 H
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MARAFE
PrebaDeard D. in
Host Lider Test Path
Fuil Spead
oo
e l'l
(i1 D-
HemtUrdar Tas = [l
Font Hub
&l 62. Downstream Full-Speed Signal Quality Test 4%
3. fERUEAR R A Run Tests FFaallR. SMRTERMRET | A SRR 2 Won G RSHEHE | fiid OK SERIR.
3.1.3.5 Downstream Low-Speed Signal Quality Test Jif2
Downstream Low-Speed Signal Quality Test it f b7 5 H B 0E 15 i — %%,
2 15. Downstream Low-Speed Signal Quality Test
W& iy HE

R Keysight DSOS604A 1

LRk Keysight N2873A 2
SQIDD #t Keysight E2646B 1
k3% USB ## Dell i k% 1

USB % Micro-B #:11 OTG £k 1

M IRITE -
1. Ry B B SR AL e 61 Fros s H .

2. 1%IRK 63 L | ERERAS , SQIDD M A RS , SQIDD M IZ B LE ON KA E . MRR K% %2 Embedded
Host , Fir LIRS Host A3 K1 i) PC.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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AR AR

Probe D+ and D- in
Host Under Test Host Under Test Path

Root Hub Direct Conneet
50:00 Cable

01

/m—\ jj
-

g o

& 63. Downstream Low-Speed Signal Quality Test {4

3. fER¥AsTh i Run Tests JTFARIBN. HIRSERIN | BB F & SR G5O IRHE | i OK el

3.1.3.6 Host Drop Test if2

Drop Test J&ffii & Host 5§, Hub 7k #3#5 #% F It [ I AR 4 i FE R i TS IR BE /7o AT LI |, 7E BT Fiifis 1N 500 mA
f1% ( 1T Host 1A ffHE Hub ) A IR VBUS KIME. T Host ATEfEHL Hub , 78 AT 3 O _EME RIS/ MEL N T 4.75
V F| 55V i,

Droop Ml X A 4R D BRI B— MR &GRS — MmO, AL, B At Hub R 2Rt f ) Hub $R4E45 0 1 1)
VBUS HIJE [N T84T 330 mV. H1T1R A Embedded Host RAEE—Ni I, AT AT 75 k4T,

Host Drop Test 22 H 2| 1% & 114 16 s

% 16. Host Drop Test FT & &%

B EidEs) o
PC 5 USB 7 4% L& USB M1 PC 8t USB HLIFIGRL#% 1
VANEES = 1
Droop Drop il 3¢ H Keysight E2649-66405 1
USB £ Micro-B #% 11 OTG & 1

MBI -

1. AR B A SR 2k an i 61 B iR H . 3 H U1 Set Up i3 |, )ik Keysight Droop Drop Fixture
T5i , 37E Droop Drop Ports (K5 HiSi% 8. 4 /2) 3% Port0.

2. FEHMBIRER J11 DRI ENL A IR At | it DS B4k LED 1T 5%,

3. A%IRTD S5 3 Drop Test £ , 1A% KTT S4 3 500 mA Fi#R ., Ki% S1 HP| CR2 $iLiE = , BahdeH | # S2 aL)
PIHeRis o , fRESE S SR T2 0, %3 Port0 iliReg K .

4. P J3 MK Embedded Host [, I EIEH 1 VBUS HE |, it N Vion-loade
5. SRJEHAE S1 IR, $%F S2 ArLAE B S , SEE PRI & Vs ELE |, 03N Vigade

LMXRT R5& H K USB2.0 AEBMIA, A 0,2022 41 H 14 H
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AR AR

6. FEZRI S HAT IR S HINEUE |, SE Rl

3.2 Device Framework JUli&

MR USB #441t , 845 —Ti USBCV ( fir A WEsE ) M2 441 . e B shillid#E USB2.0 specification 5 9 #1558 11 5 1)
FrvfE. CV MR H#E Host Controller AN [Ei4 43y USB20CV A1 USB30CV |, % USB2.0 iAiE [ Device , W& #TH X, %

TR 274 EHCI controller [] PC 1 , BTUAARN HZid+ H 47 7 USB30CV il , USB20CV il A 5 USB30CV il
AARA

CV It rb 75 2 1 BIHT R AR T | X T B AT LLYE USB-IF R f) Document T R 4#% R4k, USB 3 GEN X CV aJ LA
BLBERE F#: hitps://www.usb.org/documents?search=CV&items_per_page=50.

Device Framework T4 T -
* USBCV Chapter 9 Test
* USBCV Class Test

3.2.1 USBCV Chapter 9 Test
Chapter 9 Test i ' USB FIJE2E 9 - i B 1)y & I & ST 4
WAL BAF

1. HEEI Device 1) USB HEIIA PC |, #TJF USBCV A , ik /4% PC i) USB Controller , L fir 43 PC 1)
USB & # &R 3. BAFFTIT R S 64 s

& USB 3 Gen X Command Verifier

Select Test Suite

Billboard Tests

Chapter § Tests [USB 2 devices
Chapter 9 Tests [USB 3 Gen X devices]
Connector Type Tests

Curmrent Measurement Test [USB 2 devices]
Cument Measurement Test [USB 3 Gen X devices]
Device Summary

HID Tests
[P

"
Tt fonrond

| |Validating "Chapter 9 Tests [USB 2 devices].cvtests” with MSXML Version 6.
Validation succeeded!

Select Test Mode
(®) Compliance Test Prompt for Test Parameters
() Debug

Right-click on tests for more irformation

[Chapter 9 Tests - USB 2
i [#]Chapter § Tests
[ For Each Configuration:
[ Default State
--[/] TD 9.1: Device Descriptor Test
[ TD 8.2: Configuration Descriptar Test
--[~]TD 9.3 Interface Association Descriptor Test
[ TD 9.4: Interface Descriptor Test
--[/] TD 9.5: Endpoint Descriptor Test
1] TD 8.7: BOS Descriptor Test
-] TD 9.30 Configuration Summary Descriptor Test
-[<] Addressed State
[#1TD §.1: Device Descriptor Test
--[/] TD 9.2: Configuration Descriptor Test
[#1TD 8.3 Interface Association Descriptor Test
--[/] TD 9.4: Interface Descriptor Test
[#]TD 8.5: Endpoint Descriptor Test
[/ TD 9.7: BOS Descriptor Test v

~

Optional Test Description |

Run Launch Report Viewer Open Reports Directory Update Display Exit

& 64. CV WAAHE

2. #%# Chapter 9 Test{USB 2 devices] Tl , i Run. 7EE 65 Fos 158 H X IEHE & B Device , midi OK.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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Select Test Suite

Chapter 9 Tests [USB 3 Gen X devices]
Connector Type Tests
Current Measurement Test [USB 2 devices]
Cument Measurement Test [USB 3 Gen X devices]
Device Summary
HID Tests
Link Layer Testing for Gen

- S S-S

| |Test log initialized.
Log Level: Nommal
User Input module intialized

(CVExe exe ver 3.0.0.0
Baseltities dll ver 3.0.0.0

v | |CommandVerifierLog.dll ver 3.0.0.0

Select Test Mode
Compliance Test
Debug

Prompt for Test Parameters

TestLtilties dil ver 3.0.0.0
Test SuiteEngine dll ver 3.0.0.0
VIFReader dll ver 3.0.0.0
xhci_DevIOCTL dll ver 2.1.13.1

Windows 10 Enterprise (Build 18362.1.amd64fre. 15h1_release.190318-1202)

TSMFCGuiDialogHelperDLL dil ver 3.0.0.0

_EQ

Select Test Rightclick

[ Chapter § Tests - USB 2

i.[~|Chapter 9 Tests
[ For Each Configuration
-[] Default State
/] TD 9.1: Device Descriptor Test
TD 9.2: Configuration Descriptor Tes|
TD 9.3 Interface Association Descrip

USE Command Verifier (xHCI - USE 3)

Please select device to test

HS Device (HID) addr=1

ficS. PID=0091
HS Device (UVC) addr=2: =lcd5, PID=6717
FS Device addr=3: VID=8087, PID=0a2b

FS Device (HIDjaddr=4: VID=25a7, PID=fa61
FS Device addr=5: WID=0a5c, PID=5834

1
13.1

|=0x8086. PID=0x3d2f (PCI bus 0. device 20.

TD 5.4: Interface Descriptor Test
[/ TD 9.5: Endpoint Descriptor Test

[#]TD 8.7: BOS Descriptor Test
--[~] TD 9.30 Configuration Summary Des{
[-1Addressed State

[#1TD 9.1: Device Descriptor Test
TD 9.2 Configuration Descriptor Test

TD 9.3 Interface Association Descriptor Test

TD 9.4: Interface Descriptor Test

[£1TD 9.5: Endpoint Descriptor Test

~-I1TD 8.7: BOS Descriptor Test v

Optional Test D escription

Abort Launch Report Viewer ~ Open Reports Directory

&l 65. BRI B

Update Display

Exit

3. WAt BB AT, JF IS R A A W BorHENTERD , 5 el Ja Al s 2 /1 Launch Report

Viewer & &R 45 .

4. 7£ PC K4l Device 1\ —~ Full-Speed i) Hub , FxEE —iw .

3.2.2 USBCV Class test

{E5E/% T Chapter9 FIMINRJG , BB Qi 66 Frm il & HRIERE: FREAT RN . AN HZidH ¥ & H MCU #5525
USB HID Mouse FI#BIFERFEAT IR KT , Tl USBCV Class HIMIR M iZi%# HID Tests.

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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TERT I 5 KI5y B

| & UsB3Ge - ] X
|
| Selent Test Suite
N - | (Stop time: Nov 29, 2021 - 10:27:57 "
Chapter 9 Tests [USE 3 Gen X devices] Duration: 1 second.
Connector Type Tests Stoppng Te_‘i [ TD 9.12 - Remote Wakeup Test (Configuration Index 0) -
Cument Measurement Test [USB 2 devices] Disabled:
Cument Measurement Test [USE 3 Gen X devices] Number of - Fails (0): Aborts (D). Wamings (0) ]
Device Summary
HID Tests
Link Layer Testing for Gen1 o |ee——e
| e Sy m s
Now Starting Test: L 1Suspend/Resume Test {Configuration Index ()
Selet TE.Sl Hode Prompt for Test Parameters Start time: Nov 29, 2021 - 10:27:57
| Compliance Test (Checking Device Under Test for LPM L1 Compatibility
| Debug UISB version of device is 2.00.
USB Command VYerifier (xHC| - USB 3)
| et ] e
Select Test Right-click {  Fease un HID Tests on this device
[IChapter § Tests - USB 2 ) :
:-[ 7] Chapter 9 Tests : [Corr[:]g].lalon Index 0):
[ For Each Configuration s
[/ Defautt State
tion Test frepeat 150 times)
| numerations. This may take several
|
[ I R e ) S 50 enumerations
| 75 enumerations
| 100 enumerations
125 enumerations
150 enumerations
Enumerated 150 iterations
v | |Stop time: Nov 29, 2021 - 10:28:42
< > Duration: 44 seconds.
Stopping Test [ TD 9.16 - Enumeration Test (repeat 150 times):
Number of : Fails (0); Aborts (0): Wamings (0) ]
Dptional Test Description v
Abort Launch Report Viewer | Open Reports Directory Update Display Exit
S VR o=
&l 66. Chapter 9 JUiR5e /s #1

MR
1. 3% HID Tests Wl , & Run. 753 H XHEHEFEF 4 Device , mid OK FFEHMIR.
2. BIMR5ERJE , 7] A7 Launch Report Viewer 25 & iRk &
3. £ PC M#ill Device i A—4 Full-Speed ] Hub , /X E & — @M .

4 FERET RS RIS

4.1 ERHEW

4.1.1 PKERAF AR

o T#E USB AIETIN A h A IR 2 T2 A 3] PC HdhT7 , ML 4K 2 i PC f5 1) USB Controller #72 xHCI , R A& ZI
EHCI {0 T CAEREAT IR T pir (3 P 2080 TR, #F ZEREH xHCI AR I HSETT #ff , 7 2K 3 XHCI
HSETT 74 #f AIER TR ; CV Btk , HEAHH USB 3 GEN X CV #ftf. MifEIE M SLie =ty | s = S Ha A
EHCI 1) EHL5E K EHCI #553 AJi .

WERARTCVEF R EITHSENLK) USB #8538 28 | T DA B GS haR UL (E B . B i s B This PC ( BLEBMT ) | 4%
IR, TP ENLE B R AR |, WS 67, A5 A P A R TR A AR AT SR AR T, AT AR
RNkt Er e it

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
[SIESTE 47 /55




NXP Semiconductors

TERT I 5 KI5y B

B Computer Management — O >
File Action View Help

== nmEEE 2

& Computer Management (Local s Disk drives ~ | Actions

v [Q System Tools [F Display adapters Device Manager -
@ Task Scheduler 5 Firmware 2
[2] Event Viewer Human Interface Devices More Actions
| Shared Folders I? Junge Connectivity
el Local Users and Groups Keyboards
(&) Performance LI Memory technology devices
_.‘._ Device Manager 0 Mice and other pointing devices

v 5 Storage [ Monitors
= Disk Management I3 Network adapters

:ﬂ:;} Services and Applications ! Other devices

= Print queues

I Processors

0 Proximity devices

B Security devices

& Smart card readers

!* Software components

B Software devices

I Sound, video and game controllers
Gy Storage controllers

E3 System devices

Iv @ Universal Serial Bus controllers !

Generic USE Hub
L Intel(R) USB 3.0 eXtensible Host Controller - 1.0 (Microsaft) |
ST TRe arver

USB Composite Device

USE Composite Device
USE Composite Device
USB Composite Device
USE Composite Device
USE Root Hub (USB 3.0}
¢ > i USB Connector Managers

B 67. HiHEHL USB &) a7

4.1.2 WA BIFERC B &

Device A {8 FH (11451722 usb_device_hid_mouse_bm , ILBIFE{EIZITIS <1k Host L RIY6kR—ERE3) | T RESX &R Dhag ik
R, BT RAZE IR T 75 224 USB_DeviceHidMouseAction() Bi%t 4 FIFRF &5 Nl 68 BTk

static usb status_t USB DeviceHidMouseAction (veid)

{

g UshDeviceHidMouse.buffer[l]

g:USbDeviceHidMouse.huffer[2] 0u;

/* Send mouse report to the host */

return USB_DeviceHidSend (g_UsbDeviceHidMouse.hidHandle, USB_HID_MOUSE_ENDPOINT IN, g_UsbDeviceHidMouse.buffer,
USB_HID MOUSE REPORT LENGTH) ;

}

K 68. EBM AR

HEAT TR BT A 1) EVK B AN Btk BT DAZEREAT IR 75 2245 usb_device_config.h PII%2
USB_DEVICE_CONFIG_CHARGER_DETECT , &MsEit = &it47 BC1.2 It , XA B & Bt iR+ , 2Bk it

1% Embedded Host B EERAEPEINART | 752t Hub BITE Ol K4 IH51FE usb_host_msd_fatfs_bm f] usb_host_config.h
P4 1% USB_HOST_CONFIG_HUB [fIft & 3L H 5.

4.1.3  JEE A AC B I

S8 % A IE AR S — R EERAEE IR, T Embedded Host () ELERAEPENIR |, 7% 2R EME |, WRADihA X VBUS
Tt L E . 1E09 Embedded Host , RA7E ID G BIBEALARIN , A R AT VBUS #ErL , i AT DAAE BEAT B AR50 i 2 B n P
69 i % , FIRT ID SIAERE R AE B IR M o 2 ID BRI | AERERBURE X VBUS it

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
[SIESTE 48/55




NXP Semiconductors

TE RS o KI5

T om MAX 500 mA @5V
] 1guF %wF r 5V_USB_OTG
1 v
DCDC_3V3 oy 100k g; VINT1 VBUS1 82;
L o1 VINT2 VBUSZ2 [52 _.J_ Ca4
GRD VINT3 VBUS3 4.7uF
R65 0 Azl A3 | eav
{5}  USB_OTG1_0C<K CYaVve FAULT ILIM D
A1 82 RE7
DCDC_3V3 o o0k el ©aoo
¥ zzz 100K
AN ——a ooo

R781 Qg9
100K 25K301

a5 NX5P3090UK

{56}  USB_OTGIID

GND
DNPRES
{5} USB_DTG1_PWR > AN
R70 €
10K
DNP
GND

K 69. fteiit

4.2 AR BRI SR M B 5 vk

Device fil Emedded Host 5 5 i & I HL s R SRR B il 72, 72X IR, AT RE 283 70 Frosi fail pofs

b fail (15 422 BT RS LI SRS BE 1 Rk B R G .

ditferential signal, W

0.0 05 10 15 20

B 70. SRIGHR K

—ANAr LU R IR 71 s
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TERT I 5 KI5y B

B 71, FIEE R R

differential signal, \/

A LA BIAE AT DL PO HR T, 38 A IR A Bl nf P A AL RO REAR DX, AEIR B, A Bl s AR 20 BT X 38
MR IRRTE . 1P 70 P RIGER IS, AR 2 M8 A8 Tt Xk, JEOR T — St e.

1T USB2.0 MU ALRE rey A% SR T (02 PR AR SN 7 30, BT LAFRIATIR DA S D+/D- 26 b F) 2% i rit BEL RN FE R A A SR WL 3R B

71. AIF PCB MR BETHA]

NV =
HE= 52

Wi 2] D+/D- £k ERJRFH DN, S EURA RIS R E | IREHA AT RE fail

76 RT RIS 1 PHY HAAFEIRAE = A A T U R S HL IR L S D+/D- E&u R RN | IX=ANF Rl 2
TXCAL45DP , TXCAL45DN F1 D_CAL. ‘B IIE RE T & i & D+/D-_EHHFHE , BARRZFF R B AME IR 17 Fiors.

AT, BRI KA B

A ami

Reset 1

iR

TXCAL45DP
TXCAL45DN

0110b

Adjust DP resistance

Select a 45-Ohm resistance to the USB_DP output pin.
Maximum resistance = 0000

0000 45+6*1.66
0001 45+5*1.66
0010 45+4%1.66
0011 45+3*1.66
0100 45+2%1.66
0101 45+1*1.66
0110 45

0111 45-1*1.66
1000 45-2*1.66
1001 45-3*1.66
1010 45-4*1.66
1011 45-5*1.66
1100 45-6*1.66
1101 45-7*1.66

F a5

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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TERT I S Ry i

17, BRVER AW R (4 ER)
FRRALR Reset & 3o

1110 45-8%1.66
1111 45-9*1.66

Adjust the current of HS
0000 1.19*17.78mA
0001 1.16*17.78mA
0010 1.14*17.78mA
0011 1.12*17.78mA
0100 1.09*17.78mA
0101 1.06*17.78mA
0110 1.03*17.78mA
D_CAL 0111b 0111 1.00*17.78mA
1000 0.97*17.78mA
1001 0.95*17.78mA
1010 0.93*17.78mA
1011 0.90*17.78mA
1100 0.88*17.78mA
1101 0.86*17.78mA
1110 0.83*17.78mA
1111 0.79*17.78mA

M A7 A LA, B AT 4758 D_CAL m] LU IR R KD |, W RIREAE K IF AR K, SEEEMB T WAt
X4, Rijg/s D_CAL FOfE LABE R IR o PR UGIAT IS 2 SRR Sk T AR IS K | stk slidi-h D_CAL e , EFIE
P (R BE fSE E VAAE AT X 38, A IE) i 7] A& TXCAL45DP #1 TXCAL45DP SHE BT . 2, WS IR Bkt K

fi Je R ML XS, T RARE K D_CAL FIME DA/ IR g, I IR I B IE H YE

£ Xt 70 Hi fail , ARYER 17 % D_CAL {E A/ LUK S H i B s IR A K, BT id e IR U

I P 2 e 5 5 BRI b e I B A B = A ae A TR S SRBhRE /) , A TSI,

4.3 Inrush JUR WO 2 T vk

Inrush Current AR HER 5V IS, SR IIR IR BN % AE 50 uC LA . FrAZEsR VBUS £ FIAEARERE 10 uF. (HREH
TAE PCB AR T T BE2> Bl NS4 ELZS | FTLA2Y Inrush Current IR BEA @EIE BT |, 77 LASR45 /N VBUS sy | B
ANEAR . L AARRESE AL, N T ADP I ESR | bR AR/ MBS 1 uF.

4.4 Drop MIRKG R F

FEM Embedded Host (RS , Al A28 F7E4G N\ Device LA , VBUS L ERTEH L THIL. 1X/E B NIE Host I, A
fie T E0 4G Device BT | 24 Host 4 5 [k ARSI B2 R AR BRI R4V« BT LATERET Embedded Host EIRET |
T A AN 2 AR Tk

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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1£ USB-IF H 8l 7™ i

5 7£ USB-IF A &1iC =i
LAESEI Z SEAT A MNRSE |, F5 B W B0 E] USB-IF [R5 BAREL TID.
1. BRIIA RS USB-IF fI4: Bz — |, il https://groups.usb.org/site/login vt 3 &Kk FRAGIK S -

2. BMisER)E , & Visit the Compliance Management Area UUHE N 7= S BR L |, 4R J5 707 b8 B AL P AT Register
USB Product. 1/ 72 ifdF—A~/= 3801, iR R T EEE AR 7 Sk £ 28500

USB Home Returnto USB.org Integrators List Company Products = Register USB Product )

Enabling Connections ™

Register a USB Product

* Cable

s Connector
e E-Marker

= PD Controller Silicon||[Power Bricks||Power Banks||[ESD

« Silicon and Reference Designs||Peripheral||Host||Hub

B 72. USB 7=k

3. EFSE MGG, SIOAIESCE = RO 4R F U NIRRT ORI A 0 RS ™ /PR ., s Rg VIF X
I HL BRI A 55

4. BRFTANGEEES)E , S Save , 167 & H S 1H H 1) Company Products H 5% T 8% 1] LUE WA 33 M7= 5

LMXRT R5& H K USB2.0 AEBMIR, A 0,2022 41 H 14 H
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usB Home Returnto USB.org Integrators List

Enabling Connections ™

Company Products

NAME

44458

43510

43509

43041

TID

6100

5937

Company Products

PRODUCT STATUS
- Any -
Model/Part
Device Number Company
LPC5536 LPC5536JBD100 NXP

LMX 8DualXLite  i.MX 8DualXLite

LMX 8DyalXLite  i.MX 8DualXLite
LMXRT595 USB  i.MXRT595
HS Host

A 73. Company Products 5[

Semiconductors

NXP

Semiconductors

NXP
Semiconductors

NXP

Semiconductors

Test Lab

Novus Labs USA

Granite River
Labs Shanghai
Co., Ltd.

Novus Labs USA

Register USB Product

TID
A
Submit
to Test
Status Lab
Testing
Requested
Pass
Pending Not | Submit
Yet Submittecl to Tes!
toLab La

Pass

Test Results

g
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Term Definition
HSETT High Speed Electrical Test Tool
DUT Device Under Test
EHCI Enhanced Host Controller Interface(USB2.0)
xHCI Extensible Host Controller Interface(USB3.0)
PID Product Identification Number
VID Vendor Identification Number
TID Product Test ID assigned by USB-IF after passing the USB Certification Test
USB-IF USB Implementers Forum
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