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1% i.MX RT1060 1E#£F USB 4G 18R (RNDIS 183X)

1 MR

£ i.MX RT1060 iMLEMH (EVK, Evaluation Kit) HFEFFAEM (SDK, Software Development Kit) &1, &
—\ SDK ffllf& evkbmimxrt1060_lwip_dhcp_usb_bm, iZfIF&EREERTEIN=3PFNIE USB iEERITEL
K., B2, WMREFEEFA USB 4G IERMARIEEPIIEHNFIREEEERN, EXMERT, XAMFFRET
BEFTIASCHL, A, FAIWEEXAMIFRLASHECHTHY USB 4G 18R,

XREMAEICME T Z&ImE— USB 4G 18R (U Quectel BY EC200A-CN) B, SMISCENERS, 4mAAX
AN USB 4G 1R BB,

2 EAHHA

2.1 RNDIS 1}'¢8B

IEFEMIEIRHEEOREE (RNDIS) EHAEENAI— USB 1Y, Windows BIERGFEEME BanREEEIZNE
AIUSB ig®E, FREMN—IMNEIRE, WME 1Fx.

Name Status Device Name Connectivity Network Category
x 0 Bluetooth Network ...  Not connected Bluetooth Device (Personal Area Net...
a1 Wi-Fi wbi.nxp.com Intel(R) Dual Band Wireless-AC 8265 Internet access Domain network
«« Ethernet Network cable unplugged  Intel(R) Ethernet Connection (4) 1219...
I - Ethernet 2 Identifying... Remote NDIS based Internet Sharing... No Intemnet access Public network I
1. USB 4G {&%#EZ] Windows

2.2 USB RNDIS BIRI4EEtEEY
Fr779 USB RNDIS AURI4REREHY,

RT1060 4G module(Gateway)

2. USB RNDIS BImLEEiEEY

2.3 RNDIS BHEO/imm ot
JEA SDK B ERRM MEOR= Nk,
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BULK OUT EP

Data interface

BULK IN EP

RNDIS interface INTERRUPT IN EP

3. BAIA SDK FIE(ERANIRS
Ak, BEEOBRTFUANEERE, BN A EEE—Nam. RNDIS EORFRERSRIE.

2.4 EC200A-CN BIEO/iR =t
EC200A-CN SEMI 7 A/ MEQ, H8iE EENETREO,

EC200A config descriptor

Interface O — wireless controller — EP7 - Interrupt IN

o EP3 - bulk IN
Interface 1 — data interface(Network adaptor) __
B P12 - bulk OUT

EP2 - bulk IN

o
—
—

y

EP11 - bulk OUT
/ EP9 — interrupt IN

Interface 3 — vendor class - AT ’:\—{_7 EPG - bulk IN

Config

descriptor

Interface 2 — vendor class - Dialog ~_

EP8 — interrupt IN

I

Interface 4 — vendor class - Network adaptor - EP1 - bulk IN

4. EC200A-CN BYiEO/im = ot
LEAMERRAIRIINE R AT #£0.

AN13940 AR A ISR A E R R AEIENLTR. © 2023 NXP B.V. iR,
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1% i.MX RT1060 1E#£F USB 4G 18R (RNDIS 183X)

BULK OUT EP

AT interface BULK IN EP

INTERRUPT IN EP

B 5. AT %0

AT HORTRS (KX AT ap<SHRENEAL) | 21EF0EH] USB 4G 1&iR, EAEFREIIR USB 4G ERAK
&, ARCkERS, BRRENELRI. FE, KETHAEE RT1060 EVK B IP S8 A LUAIEEI EEXR
EINELS G

AT ER/EEHRRY 4G IR, HAiJB:

* BRAT#0O

« EAT EOLES

EC200A-CN X RIEMZ ORI EA IS RIRHAERE, FRLAEARSEFRENEA.

2.5 (@i EE# SDK SEM USB EHRIFAR—LEEREAIR
- BT SDK USB ik BRI ERAN. CaURREMAR RIS RORRS.

F1E2 M usb/host/usb_host_devices.c FIfY USB HostParseDeviceConfigurationDescriptor (),

& 6 FrAtERrEA%. BRSO ITRIEA IR SDK USB MURRIERTTIREHE.

= USB_HostParseDeviceConfigurationDescriptor() af
= USB_HostProcessCallback() at usb_host_devices.c
= USB_HostEnumerationTransferCallback() at usb_h¢
USB HostEhciTransactionDone() at usb_host_ehci.
USB_HostEhciTaskFunction() at usb_host_ehci.c:5,(
USB_HostTaskFn() at lwip_dhcp_usb_bm.c:137 0x¢
= USB_HostApplicationInit() at usb_ethernetif_bm.c:
USB_EthernetlfInit() at usb_ethernetif bm.c:382 0x
netif_add() at netif.c:388 0x6000c504

main() at lwip_dhcp_usb_bm.c:279 0x60006da4

6. USB_HostParseDeviceConfigurationDescriptor () HIiEABkE

o XFEMMEE, 52N wip/port/usb_ethernetif_bm.c Il USB HostEvent (),
7 A J9tERAOE k.

AN13940 AR A ISR A E R R AEIENLTR. © 2023 NXP B.V. iR,
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= USB_HostEvent() at usb_ethernetif bm.c:312 0x60012f78

= USB_HostNotifyDevice() at usb_host_devices.c:609 0x60017c4c

= USB_HostProcessCallback() at usb_host_devices.c:535 0x60004c4a

= USB_HostEnumerationTransferCallback() at usb_host_devices.c:239 0x600047ce
= USB_HostEhciTransactionDone() at usb_host_ehci.c:3,926 0x600192b8

= USB_HostEhciTaskFunction() at usb_host_ehci.c:5,058 0x60019b2e

= USB_HostTaskFn() at Iwip_dhcp_usb_bm.c:137 0x6001a692

= USB_HostApplicationlnit() at usb_ethernetif_bm.c:360 0x60013044

= USB_Ethernetlfinlt() at usb_ethernetif_bm.c:382 0x600130ca

= netif_add() at netif.c:388 0x6000c504

7. USB_HostEvent () AR
- FIFENMRONEE.

F1E2 W usb_host_cdc.c Y USB_HostCdcOpenDataInterfac () Fl
USB HostCdcOpenControlInterface()o

[l 8 R AtEXAIE .

= USB_HostOpenPipe() at usb_host_hci.c:356 0x60019e4a

= USB_HostCdcOpenDatalnterface() at usb_host_cdc.c:339 0x60002836
= USB_HostCdcSetDatalnterface() at usb_host_cdc.c:838 0x60002dbe
= USB_HosCdcRndisTask() at usb_ethernetif bm.c:844 0x60013940

= USB_HostApplicationlInit() at usb_ethernetif bm.c:361 0x6001304a
USB_Ethernetlfinlt() at usb_ethernetif_bm.c:382 0x600130ca
netif_add() at netif.c:388 0x6000c504

= main() at lwip_dhcp_usb_bm.c:279 0x60006da4

8. USB_HostCdcOpenDatalInterfac () EOiEMAE

o PREAN AR
FFIRSHHER, B2 Iwip/port/ush_ethernetif_bm.c Ff USB_ HosCdcRndisTask () fl
USB_HostCdcRndisControlCallback(),

B 9 FT/ABOMRE. BEELUSA AT #0OHE AT #£0 RS,

v

RunIdle

l

SetControlInterface

|

SetControlInterfaceDone

L 4

SetDataInterfaceDone

¥

GetMACAddress

v

GetMACAddressDone

v

SetMsg

x

SetMsgDone

v

WaitInitMsgDone GetState
WaitMaxmumFrame DataReceive
h
WatitMaxmumFrameDone
9. RSP
AN13940 AR IE R AR R AR, © 2023 NXP B.V. iRiNFA.
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3 ST

BT EERNA, FARITCEEET. HAMEH—EE, ESIFR, 1550 AN13940SW,
FERBENET:

* usb_ethernet_bm.c
e usb_ethernet.h

—E RIS R B!

« 9 AT EORINEEREA.
HERSSTE sdk_root\lwip\port\usb_ethernetif.h 5,

typedef struct _usb_host_rndis_instance_struct

{
usb_device_handle deviceHandle;
usb_host_class_handle classHandle;
usb_host_interface_handle controlInterfaceHandle;
usb_host_interface_handle dataInterfaceHandle;
usb_host_class_handle classHandle_at;
usb_host_interface_handle dataInterfaceHandle_at;

10. 9 AT EORINEIRS

o FEMIINS ARSI IR AR,
t6ER57E Iwip\port\usb_ethernetif_bm.c a1,

case RStatus_DEV_Attached:
rndisInstance->runState = kUSB_HostCdcRndisRunSetControlInterface;
status = USB_HostCdcInit(rndisInstance->deviceHandle, &rndisInstance->classHandle);
if(status == kStatus_USB_Success)

usb_echo("init cdc classHandle done. \r\n");

status = USB_HostCdcInit(rndisInstance->deviceHandle, &rndisInstance->classHandle_af
if(status == kStatus_USB_Success)

{

usb_echo("init cdc classHandle_at done. \r\n");

11. FINSANRAAE

o ERHEEFFPRINEBREAE.
tEERSS7E Iwip\port\usb_ethernetif_bm.c &1,

AN13940 AR A ISR A E R R AEIENLTR. © 2023 NXP B.V. iR,
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case kStatus_DEV_Detached:
rndisInstance->deviceState = kStatus_DEV_Idle;

rndisInstance->runState = kUSB_HostCdcRndisRunIdle;

USB_HostCdcDeinit(rndisInstance->deviceHandle, rndisInstance->classHandle);
USB_HostCdcDeinit(rndisInstance->deviceHandle, rndisInstance->classHandle_at);

rndisInstance->classHandle = NULL;
rndisInstance->controlInterfaceHandle = NULL;
rndisInstance->dataInterfaceHandle = NULL;
rndisInstance->classHandle_at = NULL;
rndisInstance->dataInterfaceHandle_at = NULL;
rndisInstance->deviceHandle = NULL;

rndisInstance->interruptRunState = kUSB_HostCdcRndisRunIdle;

usb_echo("rndis device detached\r\n");
break;

12. FERE SRR ENRAAE

« EIRSHIZ (enum) TE,
tEERSTE Iwip\port\usb_ethernetif.h 5,

13. SEFRRSHL

typedef enum HostCdcRndisRunState

{
kUSB_HostCdcRndisRunIdle = @,

kUSB_HostCdcRndisRunSetControlInterface,
kUSB_HostCdcRndisRunWaitSetControlInterface,
kUSB_HostCdcRndisRunSetControlInterfaceDone,

kUSB_HostCdcRndisRunSetDataInterface,
kUSB_HostCdcRndisRunWaitSetDataInterface,
kUSB_HostCdcRndisRunSetDatalInterfaceDone,

kUSB_HostCdcRndisRunSetATDatalInterface,
kUSB_HostCdcRndisRunWaitSetATDataInterface,
kUSB_HostCdcRndisRunSetATDataInterfaceDone,

kUSB_HostCdcRndisRunWaitInitMsg,
kUSB_HostCdcRndisRunWaitInitMsgDone,
kUSB_HostCdcRndisRunWaitGetMACAddress,
kUSB_HostCdcRndisRunWaitGetMACAddressDone,
kUSB_HostCdcRndisRunWaitMaxmumFrame,
kUSB_HostCdcRndisRunWaitMaxmumFrameDone,
kUSB_HostCdcRndisRunWaitSetMsg,
kUSB_HostCdcRndisRunWaitSetMsgDone,

// kUSB_HostCdcRndisRunEC20@AInit,
kUSB_HostCdcRndisRunWaitEC20@AINnit,
kUSB_HostCdcRndisRunEC20@AInitDone,

// KkUSB_HostCdcRndisRunDial,
kUSB_HostCdcRndisRunWaitDial,
kUSB_HostCdcRndisRunDialDone,

o EHTIRSALSLELREL.

tEERSS7E Iwip\port\usb_ethernetif_bm.c §1,

AN13940

ARSI AR I FIEIL0R. © 2023 NXP B.V. iz,
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case kUSB_HostCdcRndisRunSetDataInterfaceDone:
rndisInstance->runWaitState = kRUSB_HostCdcRndisRunWaitSetATDataInterface;
rndisInstance->runState = kUSB_HostCdcRndisRunIdle;
if (USB_HostCdcSetDatalInterface(rndisInstance->classHandle_at,
rndisInstance->datalnterfaceHandle_at,
9,

USB_HostCdcRndisControlCallback,
rndisInstance) != kStatus_USB_Success)

usb_echo("set at interface error\r\n");

break;

14. EHRIASNCIEE

o AIIMBXRAY API FOEE, RESEHUAMERR. BESMHT, BFSN AN13940SW,

USB HostCdcRndisATInCallback () ;
USB_HostCdcRndisATOutCallback() ;

dial tx(); // Send command on AT interface

dial rx(); // Receive message from AT interface

lte dial(); // Dial, then USB 4G module can connect to internet
USB_HostCdcRndisEC200ACallback() ;

ep0 communicate(); // API used for AT interface enablement, to send/receive
command/message to/from EPQ
init ec200a(); // Initiate EC200A, then AT interface communication is available

o SHFRISR RO,
EREAFIRY USB 4G 1RIREY, RAEOMEAEN. FEEMEOL.
f5ign, WNSR(HEA LE910C1-EVU, NS IEEHA 8.
#define USB_HOST CONFIG_CONFIGURATION_MAX_INTERFACE (8U)

15. FHImAIEOE
TS F AR h{#EFRY EC200A-CN, BRAE 5 Sial LABET{E,

« SCIRER AT EEOFERE IR SThRERIFTIRS L.
FEAMCBTLTE Iwip\port\usb_ethernetif_bm.c FY USB HostCdcRndisControlCallback ()
USB_HosCdcRndisTask () BREH., BEZH T, HSU AN13940SW.

 J&EC AT 0.
AT #UEEEOZS | 21E8 USB 4G 1EHEREEE| PCEF, M USB HHTeechi#fo i skny. KBk
Iwip\port\usb_ethernetif_bm.c FJ USB HostCdcRndisEvent () BRE, B8 interfacelist [3]1MH(EL
g RndisInstance, dataInterfaceHandle at, FFSCHI4BRE.

AN13940 AR A ISR A E R R AEIENLTR. © 2023 NXP B.V. iR,
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16. 487 AT #&00

// at interface.
hostInterface = &configuration->interfacelist[3];
g_RndisInstance.datalnterfaceHandle_at = hostInterface;

g_RndisInstance.deviceHandle = deviceHandle;

if ((NULL != g_RndisInstance.datalnterfaceHandle) &&
(NULL != g_RndisInstance.controlInterfaceHandle) &&
(NULL != g_RndisInstance.datalnterfaceHandle_at)

)
{
status = kStatus_USB_Success;
}
else
usb_echo("- @eel \r\n");
status = kStatus_USB_NotSupported;
}
break;

ERRERBENGERG, ETZMAE, JLIER i.MX RT1060 EVK iEid USB 4G #&tk EC200A-CN RRINithERE
T HEA,
AN13940 AR IE R AR R AR, ©2023 NXP B.V. {RiNETE.
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+QIND: FE DONE

ec200a_rx_index = 3

PB DORE detected.
dial_state = 100.
AT+gqnetdevetl=1, 1,1

>2>TX: AT+gnetdevetl=l, 1,1

dial_state = 101.
>>>RX: AT+gnetdevctl=l, 1,1
ec200a_rx_index = 4
dial_state = 102.
>2ORX:

0K

tdevetl=1, 1, 1
ec200a_rx_index =65
dial_state = 103.
>2ORX:
HNETDEVSTATUS: 1

ec200a_rx_index = 6
end do not need to rx again.

dial done.

HORROROROROROROOROROR ORI RO RORORORORORORORORORROROROROROROROROROR RO OROKOR K
DHCP example

HORAORORORORORROR RO RORROROROR O OR ORI ORORORORORORORORROR RO KOk
DHCP state . SELECTING

DHCP state . REQUESTING

DHCP state - BOUND

IPv4 Address © 192.168.43. 100

IPv4 Subnet mask : 255.2565.265.0

IPv4 Gateway : 192.168.43. 1

walting for getting the IP Address....

the IP Address of nxp.com 1s : 223.119. 214, 147
ping. send

223.119.214. 147

ping. recvy
223.119.214. 147
60 ms

17. 18BiF USB 4G {&E1R EC200A-CN ZE3EZE HEAM

4 E=

HR USB 4G IEIRIYFBIRHMEBTE. EAHGIH, .MX RT1060 EVK {ERIMNBEIREERME, MARZ USB L.
BN, = USB 4G ERINESREA (RF) EREIEEKMAET, ZERGSENL.

AN13940 AR AR IR AR R FEIRIILIR. © 2023 NXP B.V. hiAFTA.
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18. FBYMEBREIRIEEDRRES i MX RT1060 EVK {HE

5 Hig

AR FAEIENE TEIT USB 4G & EC200A-CN & i.MX RT1060 EVK iEER G EEMPIEAXIRAMET . X8
FAREEREREEE D USB 4G {EHEZRIEEMES, ATLASEIEICHMNFIRSEE,

AN13940 AAERIRHAFTEIE RIS A EREAPENLR. © 2023 NXP B.V. igiFrE.
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6.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

6.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. Itis neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the

ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable

at PSIRT @nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. - NXP B.V. is not an operating company and it does not distribute
or sell products.

6.3 Trademarks

Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.
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