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1. Linux PCRFZECVIRSIRIES IR

Linux PC M

ECM Module ECM
Module Module
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(1) Inert Sim Card to
Ecm Module (2) Connect Ecm Module to (2) Install ECM Iface driver

Linux PC via USB and AT port driver

Mobile Station
— — p—
< AT+CPIN?
ECM Module | < Discover Linux PC ECM Module | <o/ Raady Linux PC
\ Offer Ny >
ECM = - = =1 AT Port
Linux PC M odule ECM Iface = E o
/”, _. Request
< < <
| L et Ack ~ R AT+ZECMCALL=1
- Pl &
Request
M | 5 y < }I{ oK .
iface E -Tm ) ACK -~
Py — —
(6)application commicate (5) The Dhep gets the IP address (4) Send a series of AT instructions
internet using ECM iface from the ECM Module to connect wireless network

K 1-1 ECM 45 582N Internet W FH P 20 1%

WK 1-1 Ais, ECM #8582 internet (%%, H P2 6 NMEIMED R, 25102 : @A SIM £

@i%EH: ECM Module; B35 ECM W RIKEI AT AT [1IRZ); @RIiEIRS AT f14; GfHifE DHCP 3KHL
IP Hiht; ®ECM LM,

B—F . BASIMF
P3SN —5KE 21 sSIM £, ARk, SIM £ K/N5 ECM Module RHEDLHL .

$£ =4 : ¥# ECM Module

# ECM Module i USB 43 LINUX PC, #5712 fiEH .

B=F : ZFE ECM RM+E3M AT OBz

Linux PC M2 i ECM MR M AT S L ¥ i, 7 280 2 e s ksl . B Rah i e, 1
JURATLABE RS 2 5 “Linux PCECM RIS Z4E” A1 “Linux PC (AT HN)IRXBI %47, S 30k AT .

BNY  RERSATHT

& : % 6M610 DIAMUEAEAER, 6M610 S BRI E BB #T F—5
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AT fr 2 £ N H T ECM Module 5 Linux PC B 2 Al 1&E# 5l 5 1164, AT iy i@t AT Mk
AT 2 —FhERATE @ T IZ 1, Linux PC 223658 AT MKBh 2 J5, H P ATLLET Is /dev/ttyUSB*
BA A ttyUSB W, AT BRI 7% 45 1 & /dev/ttyUSB1.

liwei@ubuntu:~/Desktop/ECM_DEMOS ls /dev/fttyUSB*

Jdev/ttyUsSBO® [fdev/ttyUSB1 jdev/ttyUSB2
Kl 1-2 & ttyUSB ¥ #

AT 0] DLE AR 5 a2 AR 654, ECM Module 1] LLE52 AT & 5 i 2 Ja BT T2k I 48 742,
AT DAFESZ T AT i 2 J5 Wi o4 N 48 14 4%

5 AT fir & k% AT+ZECMCALL=1, ECM Module i “OK” 7 %) o

Wi AT di 4 #: AT+ZECMCALL=0, ECM Module TN “OK” 7R 3] o

FH P a] DA A & 1 T E Minicom KI%E3ES AT e 2 BUE Wi AT 452, TEHN B TTLAS % 2.3

T CECM 3RS AT @4 B “ Ui 3KEURIE FH Minicom JT L7

F P ] DUS AT S X% Y0 K AT ) ECM DEMO R /7 34T $5 5 FI T I ER A, 4N 25 T A% 5
2.3 7% “4nfalf# A ECM DEMO XS 7,

S F AT frd, PR T B4R AT 4, RS AT s & SIERTRATE, P LS %
237 “ECM K5 AT n 27 Al “ECM K5 AHK AT @47

AP : {8 DHCP 3REN IP #hht

ZERED R H (P28 HE DHCP Thig, 1 DHCP ThAEERIAZFT 1, ')"'J‘I&Eﬁﬁ?&iﬁﬁiﬁﬁéfﬁ
ECM DX 22 I 28 BB A% 1T, Linux PC ‘22658 RIRBN 2 J5, AP AT LU ifconfig-s & T
FERiO| ST &N

liwei@ubuntu:~/Desktop/ECM_DEMOS ifconfig -s
Iface MTU Met RX-0K RX-ERR RX-DRP RX-0OVR TX-OK TX-ERR TX-DRP TX-OVR Flg
ens33 1500 0 21798 0 0 5] 6 BMRU

ens35uli3 15600 0 6 0 (C] @ BMU
lo 65536 0 3611 0 6 0 0 LRU

& 1-3 ifconfig-s £ i) Ay 445 514

ECM Module #fi A Linux PC Z J5, %1 T “ens35uli3”m-FK, H4iZ%M a2 ECM Module .
A P r] LR AE H ifconfig —a & MR “ens35uli3” KPR A .
VE* R A FRARE A F Y Linux REARIRIRA, I8 2 PRt 2 A FE .

liwei@ubuntu:~/Desktop/ECM_DEMOS ifconfig -a ens35uli3

ens35uli3 Link encap:Ethernet HWaddr 4a:el:ed:@b:1le:ff
inet addr:10.84.126.232 Bcast:10.84.126.239 Mask:255.255.255.240
inet6 addr: fe80::39ec:138e:1fe4:9d20/64 Scope:Link
UP BROADCAST RUNMNING MULTICAST MTU:1500 Metric:1

RX packets:19 errors:0 dropped:® overruns:0 frame:@
TX packets:44 errors:0 dropped:® overruns:® carrier:0
collisions:® txqueuelen:1000

RX bytes:1750 (1.7 KB) TX bytes:7562 (7.5 KB)

K| 1-4 ifconfig-a Tl fr 245 R A 1P bR EE

FEALITA  RE R IBRVE AT, A% 5
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liwei@ubuntu:~/Desktop/ECM_DEMOS ifconfig -a ens35uli3
ens35uli3 Link encap:Ethernet HWaddr 6a:e7:f4:8b:3a:6c

UP BROADCAST MULTICAST MTU:1588 Metric:1

RX packets:6 errors:® dropped:® overruns:0 frame:@

TX packets:5 errors:® dropped:® overruns:® carrier:0
collisions:@ txqueuelen:1000
RX bytes:420 (420.80 B) TX bytes:698 (698.0 B)

K 1-5 ifconfig-a Bl & 45 TG 1P bR &
R 1-4 FRMSER, “inet addrZBCEH 1P Hikk, Wi DHCP k% O & H3), A
Al LARE— D ping tr B E AR AT LA ping — FAMBEN, BEML &G,
MR BB 1-5 Fraigs s, ecM MR B inet addr” 7B, B 1P b RIREL, FEAR
DHCP k5572 15 5 8 -
PA ubuntu16.04 Z %5 415, DHCP RS #Et4 3] | NetworkManager FIARSSH, FH P AT LASEAE H]
“sudo service --status-all”#l| i FT & Linux PC [P IR %5 -

ei@ubuntu:~/Desktop/ECM_DEMOS sudo service --status-all
] acpid

] alsa-utils

] anacron

] apparmor

] apport

] avahi-daemon

] bluetooth

] bootmisc.sh

] briltty

] mountnfs-bootclean.sh
1 manntnfe ch

] network-manager

1 n:LWUlkLng

] ondemand

] plymouth

] plymouth-log

] pppd-dns

] procps

] rec.local

] resolvconf

] rsync

] rsyslog

] saned

] sendsigs

] speech-dispatcher
] thermald

] udev

K 1-6 service —status-all #7441 H BT A il 45 45 S
W 1-6 fizs, XFF network-manager IR%%s, HIAHIIE 5 RRm RS KiziT. AP FHESF

)P 1T sudo service NetworkManager start JT )i NetworkManager Ak %%, I H X & ) Ik 5%
NetworkManager HIIRZS

FEALITA  RE R IBRVE AT, A% 6
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liwei@ubuntu:~/Desktop/ECM_DEMOS sudo service NetworkManager start

liwei@ubuntu:~/Desktop/ECM_DEMOS

Lliwei@ubuntu:~/Desktop/ECM_DEMOS sudo service --status-all

acpid

alsa-utils

anacron

apparmor

apport

avahi-daemon

bluetooth

bootmisc.sh

brltty

mountnfs-bootclean.sh

mountnfs.sh

network-manager

networking

ondemand

plymouth

plymouth-log

pppd-dns

procps

rc.local

resolvconf

rsync

rsyslog

saned

sendsigs

speech-dispatcher

thermald

udev

liwei@ubuntu:~/Desktop/ECM_DEMOS ifconfig -a ens35uli3

ens35u1i3 Link encap:Ethernet HWaddr 4a:eil:ed:@b:1le:ff
inet addr:10.84.126.232 Bcast:10.84.126.239 Mask:255.
inet6 addr: feB8@::39ec:138e:1fe4:9d20/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1508 Metric:1
RX packets:12285 errors:® dropped:® overruns:8 frame:@

K] 1-7 8 NetworkManager 3125 IR SR A 7n & K
Wk 1-7 Fizs, FF 8 NetworkManger R %5 )5, network-manager iR %5 R &% 7S, &
# ECM WRIRES, B O RELE] T 1P dhdik .
ubuntu12.04 &4t 7] LLEiI N busybox fiy2#3E4T 1P bk A1 DNS ARSS 2 hik (3B, W~ 1-8 Al
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[

e e e et et et bt el e e e e e e e 1 e e e et et et e e e e e

o
AFRRA Linux0S, DHCP AFAE M AR FIAC B A PTANE L F P a] URSE I OS AR S5 1%
GLEHIAETT I DHCP 55 . OGERIH] T 1] AS 555 2.4 F5X] DHCP fdt— 1 fif.
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root@yhj-Lenovo:~/Desktop/dxy# busybox udhcpc -1 usbe
udhcpc (v1.18.5) started

Setting IP address 0.0.0.0 on usb@

Sending discover...

Sending select for 10.208.161.173...

Lease of 10.208.161.173 obtained, lease time 43200

Setting IP address 10.208.161.173 on usb@
Deleting routers
SIOCDELRT: No such process
Adding router 10.208.161.174
Recreating /fetc/resolv.conf
Adding DNS server 61.134.1.6
Adding DNS server 218.30.19.40

1-8 busybox i 23K HL IP A1 DNS

BT :ECM LR
FUT IR 26 5 R AE T, HP AT LAF30 ping TAMEENL, Ui R ATLA ping 38, BRI L) .

liwei@ubuntu:~/Desktop/ECM_DEMOS ping www.baidu.com

PING www.a.shifen.com (183.232.231.172) 56(84) bytes of data.
64 bytes from 183.232.231.172: icmp_seqg=1 ttl=53 time=211 ms
64 bytes from 183.232.231.172: icmp_seq=2 ttl=53 time=112 ms

K 1-9 ping JBAMA 7~ =K

liwei@ubuntu:~/Desktop/ECM_DEMOS ping www.baidu.com

& 1-10 JCi% ping @AMNR = B
ERIM B L, ping FEE A AL RN A 0, ping 4 EHLTCEE ping i, B A HRAE S
B EHLHIFER
. By, P AT DTS, BB ISAT Linux WZSRE 7 AL ZMER E LS B AR .

FEALITA  RE R IBRVE AT, A% 8
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HE: 4B ame10 FMIE A LTE R4, WRFR 2.1 KHFERAREMNEERE, BRI
HRETBAT ECM R, FENTE windows RS HIEIT H 1K 1% AT+ZADSET? A1 AT+ZSWITCH?, B4k
. 2.3 ECM $R 5 A% AT 674

D aEs

s RSB

B =it
7

#0 (COM 0 LPT)

L.TF Intel(R) Active Management Technalogy - SOL (COM3)
+15 ZTE Diagnastics Device (COM19)
#T5 ZTE UL AT Interface (COM21)

+ T3 FTEDHLEO (LPTY)
=09 EEED (CoM1)

1 HHER

L S

= ga

& FE. TR

B ereieesstine

15 EsRER

[EHEL SUEE S HE EFW MR WE PCBHERRE
108:03:51 691 -+ OATZAISET? « | BEFHRERE | swczsens 15F | s10/TaF1S T5E |

[09-03:51. 707l [ [ EFEE  SXeEm Shin R T -
HIADSET: e HEY FRRRiE ) SRR 4= ns”
oK Ef | ErSEt AR |1 100
[09:03:55. 9664+ AT+ISHITCH? [~ |AT+ZADSET? jeaei=:] 3 ’ﬂ

I~ [sT+zADSET=E ZRIE 2 [1000

Egghg?cfﬁ Essw*’ I~ [WTFZSHITCH? 4R 0 1000
K - | I [aT+zswIToH=L ST o [1o0o
FaEn | T e | B | FEER|T B8 [ Enich Ees Rl

R0 |com2t ~|m R _(aeraR | SRR s T SR 1000 s/R NIRRT

@ xman|¢  EEa0eE| v nERisas. weeE of#l s 2R - b =

[~ ATs @ DR E: (15 <]

T BB fR i RSSComdl

(= =]

B R A R

2.1.1. Linux PC ECMM-=3EENEt

2N

Xt Linux PC, ECM M RIRE)— M &P #Z H 77, CDC ECM B4 45 1
EARUHER AR TE EE) MAC HHEAT 1P $tht, FH P ASATE Linux PC R4 2238 ECM R IKE]
AL Linux PC &40, IERERAR Linux 248, H P EATLMER dmesg i a2 & MR IN#EH log

{E‘ A%\ :

]
i
(
(
(
[
[
E
E

8096.
8096
8096
8096.
8096.
8096
8096.

8240.

482555
.482749]
.482944]
483135]
483337]
.483553]
487617
cne

"block_suspend”

K 2-1 dmesg & cdc ecm INEGSFEH log Fr B

A EMLBURM R,

option 3-4:1.0: GSM modem (1-port) converter detected
usb 3-4: GSM modem (1-port) converter now attached to ttyUSB@
option 3-4:1.1: GSM modem (1-port) converter detected

usb 3-4: GSM modem (1-port) converter now attached to ttyUSB1
option 3-4:1.2: GSM modem (1-port) converter detected

usb 3-4: GSM modem (1-port) converter now attached to ttyusB2
cdc_ether 3-4:1.3 usb®: register 'cdc_ether' at usb-0000:00:14.0-
Ethernet Device, aa:5c:41:8c:7b:4b
386714] type=1400 audit(1535593969.689:127): apparmor="DENIED" operation=
"capable" profile="/usr/sbinfcupsd" pid=957 comm="cupsd" capability=36

capname=

"] LA, cde_ether IN# G , 1Z LN A4 /2 usb0, X7 W 1K) mac Hilik /2 aa:5¢:41:8¢:7b:4b.
H P a] L#E H ifconfig -a & Z MR PR

FEALITA  RE R IBRVE AT, A%



root@yhj-Lenovo:~# ifconfig -a

ethe Link encap:Ethernet

UP BROADCAST
RX packets:® errors:0 dropped:@ overruns:® frame:®

TX packets:28 errors:0 dropped:0 overruns:® carrier:@
collisions:® txqueuelen:1060

RX bytes:8 (8.8 B)

MULTICAST

HWaddr 44:39:c4:91:f8:bb

MTU:1500 Metric:1

TX bytes:5650 (5.6 KB)

Interrupt:20 Memory:f7f00000-f7f20000

Link encap:Local Loopback

inet addr:127.0.0.1

inet6 addr:

UP LOOPBACK RUNMING

Mask:255.0.0.0
::1/128 Scope:Host
MTU:65536 Metric:1

RX packets:® errors:0 dropped:® overruns:0 frame:0
TX packets:® errors:0 dropped:® overruns:@ carrier:0
collisions:® txqueuelen:®

RX bytes:@ (8.8 B)

Link encap:Ethernet

TX bytes:® (8.8 B)

HWaddr aa:5c:41:8c:7b:4b

inet6 addr: feB@::a85c:41ff:Te8c:7b4db/64 Scope:Link

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:9163 errors:1 dropped:@ overruns:0 frame:0
TX packets:7032 errors:0 dropped:@ overruns:@ carrier:0
collisions:® txqueuelen:1000

RX bytes:8900814 (8.9 MB) TX bytes:732607 (732.6 KB)

K 2-2 ifconfig-a BFH BT A M -R1EE

2.1.2. Linux BO(ATE)IREIRE R

ECM Module ffi \ Linux PC &%t)5, RTLMEH Isusb A& FTA USB IR HIZR ERA

oot@yhj-Lenovo:~/Des

001 Device
002 Device
003 Device
003 Device

083 Device
001 Device
002 Device
003 Device
004 Device

002:
0e2:
0e2:
017:
024:
0ol1:
001:
001:
001:

ID
ID
ID
ID
ID
1D
ID
ID
ID

top# Llsusb
8087:8008
8087 :8000
84b3:30825
046d:cB5a
19d2:1476
1dob: 0002
1d6b:0002
1d6b:0802
1d6b:0003

Intel Corp.

Intel Corp.

IBM Corp.

Logitech, Inc. Optical Mouse M90
ZTE WCDMA Technologies MSM

Linux Foundation 2.9 root hub
Linux Foundation 2.8 root hub
Linux Foundation 2.8 root hub
Linux Foundation 3.0 root hub

P 2-3 Isusb & RSN INE K=

FRBUFTAT » REZE M IIRVE AT, AL FR

LTE Module

Linux £ | ECM Z15575 5
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oot@yhj-Lenovo:~/Desktop# lsusb -t

o
4
-4:
4
04.Po
63, Po

Port
Port
Port
Port

Port
Port

rt 1:

rt 1:

1: Devw
: Dey
:| Dev
:| Dev
:| Dev
: Dev

Port 4: Dew

02.Po
Port
01.Po
Port

PL ubuntul6.04

W, K Driver T

rt 1:
1: Dev
rt 1:
1: Dev

%15“’

2,

oliri
24,
24,
24,
24,
24,
Dev 1,

2,

2,

If
If
If
If
If
IT
If

If

Dev 1,

If

@

:1.8: No such file or directory
1.1: No such file or directory
:1.2: No such file or directory
Dev 1,
Dev 1,

Class=root_hub, Driver=xhci_hcd/6p, 5000M
Class=root_hub, Driver=xhci_hcd/14p, 480M
@, Class=HID, Driver=usbhid, 1.5M
. Class=HID. Driver=usbhid. 1.5M
Class=vend., Driver=, 480M
Class=vend., Driver=, 480M
Class:vend., Driver=, 486M
Class=comm., Driver=cdc_ether, 480M
4, Class=data, Drlver cdc_ether, 488M
ClaSS root_hub, Driver=ehci- pc113p, 480M
@, Class=hub, Drlver hub/8p, 486M
CIBSSZFOOt_hUb, Driver=ehci-pcif3p, 480M
@, Class=hub, Driver=hub/6p, 480M

K 2-4 Isusb -t A& XS INE R

LTE Module

Linux £ | ECM Z15575 5

i Isusb A LAA I Bus=003,Device=024 % I [k 45 4 & “ZTE WCDMA
Technologies MSM” > ECM Module %%, H: PID=0x1476 VID=0x19d2. Fi{# H Isusb —t & & KB N4,

o IF0,If 1,12 B RGP E 1% & HXE) .

U SR 1T FR RN R AT BB, P AT DL LR PR RS E 10~ If 2 [ IKE) .
ERE: WTHEAETEL root BUR THAE

OBNE S load_option. sh, WAREEWMT

#!/bin/bash

modprobe option

chmod 777 /sys/bus/usb-serial/drivers/optionsl/new_id

echo 0x19d2 0x1476 > /sys/bus/usb-serial/drivers/optionl/new_id

@FR-FAN load_option. sh, FH45 load_option. sh FIIFATIR

sudo chmod +x

./load_option.sh

@HENE X unload_option. sh, WAESWT

#!/bin/bash

rmmod option

@fRF7A unload_option. sh, F£%45 unload_option. sh FIIHATAUFR

sudo chmod +x

./unload_option.sh

®34T load_option. sh, BEHFIRES

AL REE B X YIERVE ], AL HR

11
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root@vhj-Lenovo:~/Desktop/dxy# sudo ./load option.sh
root@vhj-Lenovo:~/Desktop/dxy# lsusb -t
/: Bus 04.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/6p, 5000M
18 @3.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/14p, 480M
Port 1: Dev 2, If ®, Class=HID, Driver=usbhid, 1.5M
Port 2: Dev 17, If ©, Class=HID, Driver=usbhid, 1.5M
Port 4: Dev 24, \If 0, Class=vend., Driver=option, 480M
Port 4: Dev 24, |If 1, Class=vend., Driver=option, 488M
Port 4: Dev 24, |If 2, Class=vend., Driver=option, 488M
Port 4: Dev 24, IT 3, Class=comm., Uriveér=cdc_etner, 480M
Port 4: Dev 24, If Class=data, Driver=cdc_ether, 488M
©2.Port 1: Dev 1, Class root_hub, Driver=ehci- pc1f3p, 480M
Port 1: Dev 2, If 8, Class=hub, DFIVEF hub/8p, 488M
01.Port 1: Dev 1, Claas:root_hub, Driver=ehci-pci/3p, 480M
Port 1: Dev 2, If 6, Class=hub, Driver=hub/6p, 480M

K 2-5 Je AT AR & WK HF ER B

®3 AT unload_option. sh, EHEHWS), HEEIRS

root@yhj-Lenovo:~/Desktop/dxy# sudo ./funload option.sh

root@yhj-Lenovo:~/Desktop/dxy# lsusb -t

3-4:1.8: Mo such file or directory

3-4:1.1: Mo such file or directory

3-4:1.2: Mo such file or directory

Bus 84.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/6p, 5008M

@3.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/14p, 480M
Port 1: Dev 2, If @, Class=HID, Driver=usbhid, 1.5M
Port 2: Dev 17, If @, Class=HID, Driver=usbhid, 1.5M

Class=vend., Driver=, 4886M

Port 4: Dev 24, If 8,
Port 4: Dev 24, If 1, Class=vend., Driver=, 486M
2,

Port 4: Dev 24, If Class=vend., Driver=, 488M

Port 4: Dev 24, 17 3, Cldss=cori., Uf Lver=cadc_edlier, 480M
Port 4: Dev 24, If 4, Class=data, Driver=cdc_ether, 486M
82.Port 1: Dev 1, Class root_hub, Driver=ehci-pci/3p, 480M
Port 1: Dev 2, If ©, Class=hub, Driver=hub/8p, 486M
81.Port 1: Dev 1, Class=root_hub, Driver=ehci-pci/3p, 488M
Port 1: Dev 2, If ®, Class=hub, Driver=hub/6p, 486M

K 2-6 12T A E BB I B E W

2.2. @R AT Linux IXENECE

2.2.1. Y{JEEEE PI#Zmake menuconfig

T4 linux WAZIESCHE, BEM: www.kernel.org, 7] LA #0387 IHANE] A RRCAS o
A LA ¥ Kernel V4.17.14 2018-08-09 [tarball] A%, 2% F#%i% kernel Y5540
THEJFISAL: linux-4.17.14 tar.xz

o fREIRISA:
xz -d linux-4.17.14.tar.xz
tar -xvf linux-4.17.14.tar
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inux-4.17.14/virt/kvm/armfvgicfvgic.c
inux-4.17.14/virt/kvm/arm/vgic/vgic.h
inux-4.17.14/virt/kvm/async_pf.c

inux-4.17.14/virt/kvm/async_pf.h
inux-4.17.14/virt/kvm/coalesced mmio.c
inux-4.17.14/virt/kvm/coalesced mmio.h
inux-4.17.14/virt/kvm/eventfd.c

inux-4.17.14/virt/kvm/irqchip.c

inux-4.17.14/virt/kvm/kvm_main.c

inux-4.17.14/virt/kvm/vfio.c

inux-4.17.14/virt/kvm/vfio.h

inux-4.17.14/virt/1ib/

inux-4.17.14/virt/1lib/Kconfig

inux-4.17.14/virt/1lib/Makefile

inux-4.17.14/virt/1lib/irgbypass.c
iwei@ubuntu:~/kernel_source_package$ ls

inux-4.17.14

iwei@ubuntu:~/kernel_source_package$ cd linux-4.17.14/
iwei@ubuntu:~/kernel_source_package/linux-4.17.145 1s

arch CREDITS firmware 1ipc 1ib mm scripts usr
block crypto fs Kbuild LICENSES net security wvirt
erts Documentation 4include Kconfig MAINTAINERS README sound
OPYING drivers init kernel Makefile samples tools
iwei@ubuntu:~/kernel source package/linux-4.17.14

® Z3& libncursesb-dev FE

liwei@ubuntu:~/kernel_source_package/linux-4.17.14% sudo apt-get install libncur
ses5-dev
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:
libtinfo-dev
Suggested packages:
ncurses-doc
The following NEW packages will be installed:
libncurses5-dev libtinfo-dev
@ upgraded, 2 newly installed, ® to remove and 48 not upgraded.
Meed to get 253 kB of archives.
After this operation, 1,190 kB of additional disk space will be used.
Do you want to continue? [Y/n]

® ¥/ H sh

liwei@ubuntu:~/kernel_source_package/linux-4.17.145 sudo apt-get install libshel

1-perl

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following MEW packages will be installed:
libshell-perl

8 upgraded, 1 newly installed, @ to remove and 40 not upgraded.

Meed to get 9,568 B of archives.

After this operation, 24.6 kB of additional disk space will be used.

Get:1 http:/f/us.archive.ubuntu.com/ubuntu xenialfuniverse 1386 libshell-perl all
©.73-1 [9,560 B]

Fetched 9,560 B in 1s (9,336 B/s)

Selecting previously unselected package libshell-perl.

(Reading database ... 179862 files and directories currently installed.)

Preparing to unpack .../libshell-perl 0.73-1 all.deb ...

Unpacking libshell-perl (©.73-1) ...

Processing triggers for man-db (2.7.5-1)

Setting up libshell-perl (8.73-1) ...

liwei@ubuntu:~/kernel_source_package/linux-4.17.145 [J

® %/ bison FE
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liwei@ubuntu:~/kernel_source_package/1linux-4.17.14% sudo apt-get install libbiso
n-dev
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:
bison libsigsegvz m4
suggested packages:
bison-doc
The following MEW packages will be installed:
bison libbison-dev libsigsegv2 m4
@ upgraded, 4 newly installed, ©® to remove and 40 not upgraded.
Meed to get 803 kB of archives.
After this operation, 2,221 kB of additional disk space will be used.
Do you want to continue? [Y/n]

o ‘¥ flex

liwei@ubuntu:~/kernel_source_package/linux-4.17.145 sudo apt-get install flex
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:
1ibf1l-dev
The following MEW packages will be installed:
flex 1ibfl-dev
6 upgraded, 2 newly installed, ® to remove and 47 not upgraded.
Need to get 296 kB of archives.
After this operation, 891 kB of additional disk space will be used.
Do you want to continue? [Y/n] Y
Get:1 http://us.archive.ubuntu.com/ubuntu xenial/main 1386 libfl-dev 1386 2.6.8-
11 [12.5 kB]
8% [1 libfl-dev 1,807 B/12.5 kB 8%]

® 4T make menuconfig

liwei@ubuntu:~/kernel_source_package/linux-4.17.145 make menuconfig
HOSTCC scripts/basic/fixdep
HOSTCC scripts/basic/binzc
HosTCC scripts/kconfig/mconf.o
YACC scripts/kconfig/zconf.tab.c
LEX scripts/kconfig/zconf.lex.c
HOSTCC scripts/kconfig/zconf.tab.o
HOSTCC scripts/kconfig/1lxdialog/checklist.o

HOSTCC scripts/kconfig/lxdialog/futil.o
HOSTCC scripts/kconfig/1lxdialog/inputbox.o
HOSTCC scripts/kconfig/lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/1lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scripts/kconfig/mconf Kconfig

AL REE B X YIERVE ], AL HR 14
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Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?= for Help, </> for Search. Legend: [*] built-in [ ]
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W] 64-bit kernel

eneral setup --->

nable loadable module support ---»>

nable the block layer ---=

rocessor type and features ---»>

ower management and ACPI options --->

us options (PCI etc.) ---=

xecutable file formats / Emulations ---=
[*] Networking support --->

evice Drivers --->

< Exit > < Help > < Save >

o MERME, <SAVE>, BEHRM. config 3Xf:

:[linux-4.17.145

liwei@ubuntu:~/kernel_source_pac

# Automatically generated file; DO NOT EDIT.
# Linux/x86 4.17.14 Kernel Configuration
#

# CONFIG_64BIT is not set
CONFIG _X86 32=y

CONFIG_X86=y

CONFIG_INSTRUCTION DECODER=y

CONFIG OUTPUT FORMAT="elf32-1386"
CONFIG_ARCH DEFCONFIG="arch/x86/configs/i386 defconfig"
CONFIG_LOCKDEP_ SUPPORT=y
CONFIG_STACKTRACE_SUPPORT=y

CONFIG_MMU=y
CONFIG_ARCH MMAP RND BITS MIN=8
CONFIG_ARCH MMAP RND BITS MAX=16
CONFIG_ARCH MMAP_ RND COMPAT BITS MIN=8
CONFIG_ARCH_MMAP RND COMPAT BITS MAX=16
CONFIG_NEED DMA MAP STATE=y
CONFIG_NEED SG DMA LENGTH=y
CONFIG_GENERIC ISA DMA=y

CONFIG_GENERIC BUG=y

CONFIG_GENERIC _HWEIGHT=y
CONFIG_ARCH MAY HAVE PC_FDC=y

® 5% Kernel: Make bzImage

FRBUFTAT » REZE M IIRVE AT, AL FR
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liwei@ubuntu:~/kernel_source_package/linux-4.17.145 make bzImage
SYSTBL arch/x86/include/generated/asm/syscalls_32.h
HYPERCALLS arch/x86/include/generated/asm/xen-hypercalls.h
SYSHDR arch/x86/include/generated/uapifasmfunistd 32.h
SYSHDR arch/x86/include/generated/uapifasm/unistd 64.h
SYSHDR arch/x86/include/qgenerated/uapifasm/unistd x32.h
HOSTCC scripts/basic/bin2c
HOSTCC arch/x86/tools/relocs 32.0
HOSTCC arch/x86/tools/relocs_64.0

~ d xol L) - U

AS arch/x86/1lib/retpoline.o
AS arch/x86/1ib/rwsem.o

CcC arch/x86/1lib/string 32.0
cc arch/x86/1ib/strstr_32.0
CcC arch/x86/1ibfusercopy.o

cc arch/x86/1ibfusercopy_32.0
AR arch/x86/1lib/1lib.a

EXPORTS arch/x86/1ib/1ib-ksyms.o
AR arch/x86/1lib/built-in.a

AR virt/lib/built-in.a

AR virt/built-in.a

GEN .version

CHK include/generated/compile.h
AR built-in.a

)] vmlinux.o

MODPOST wmlinux.o

KSYM .tmp_kallsymsi.o

KSYM .tmp_kallsyms2.0

] vmlinux

HosTCcC arch/x86/boot/tools/build
BUILD arch/x86/boot/bzImage
Setup is 17468 bytes (padded to 17920 bytes).
lsystem is 7519 kB
IcRC 72286652
lkernel: arch/x86/boot/bzImage is ready (#1)

2.2.2. RBSRENFARI-RIEENZRMN

TEPNRZ AN USB B CIORZNAT USB W RIKzN, ] LERKH g AN A%, B8 gk il
FENAZJA B INa, =z, EOR Linux WIZEZERUE . XA IRS 2T NAZ S .
W, AlE NAZ 2 EIE R4 make menuconfig, HEA kernel H3 N, #4T1%184 G-

® VRN USB 5 O IR3):
device drivers-->
usb support-->
usb serial converter support-->

USB driver for GSM and CDMA modems

® YRiN USB MK IK3):
devices drivers-->
Network device support-->
usb Network Adapters-->

Mulil-purpose USB Networking Framework
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Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

< > ATA/ATAPI/MFM/RLL support (DEPRECATED) ----
SCSI device support --->
<*> Serial ATA and Parallel ATA drivers (libata) ---=
[*] Multiple devices driver support (RAID and LVM) --->
<M> Ceneric Target Core Mod (TCM) and ConfigFS Infrastructure --
[*] Fusion MPT device support --->
IEEE 1394 (FireWire) support ---=
*] Macintosh device drivers --->
E*

[*] open-Channel SSD target support ---=

< Exit = < Help > < Save > < Load >

.config - Linl 36 4.17.14 Kernel Configuration
> Device Driv E ort

Network device support

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

* Six bit SLIP encapsulation
0 USh Network Adspters ---3

[*] Wireless LAN --->

WiMAX Wireless Broadband devices --->

[*] Wan interfaces support --->
<M= IEEE 802.15.4 drivers --->
<*s ¥Xen network device frontend driver
<M= ¥en backend network device
=M= UMware VMXNET3 ethernet driver
<M= FUJITSU Extended Socket Network Device driver

< Exit > < Help = < Save > < Load >
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USB Network Adapters q
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

<M= Conexant CX8231@ USB ethernet port

<M>  Samsung kalmia based LTE USB modem

<M=  OMI WWAN driver for Qualcomm MSM based 3G and LTE modems
<M>  Option USB High Speed Mobile Devices

<M> Intellon PLC based usb adapter

<M= CDC Phonet support

<M>  Apple iPhone USB Ethernet driver

<M= USB-to-WWAN Driver for Sierra Wireless modems

<M> LG VL6808 modem dongle

=M= 0ingHeng CH9208 USB ethernet support

< Exit > < Help > < Save > < Load >

* ?‘I:
OWRA AN ZENS ETIA—3, TR EALTRSRE FIERE, S, REMFIRC
A1) option.c M FLAHICAIERSr (USB 53 IEKZEN), cdc_ether.c MILAHIKH /> (USB M-RIKZ)) &

55 4RI AT

@UnIRAE 1 N AZASSCHF make menuconfig i & HC &, 7T LELZAE I kernel HX T .config U,
FEN IS INAC A

| T ey befare [ e S SR T T T o 3 e

IR 100 100,483 TR ME—{] - uer - MR 0TS 10,08 FH ME—f) - e - o
TP df.: ERCFR W -

£} # CONFIG_USE USEWET is nac set CONFIC_USE_USEMET=y ]
5

09D _MET_CX02310_FTiwy
COKF1G_USD_NET_ALRIA~Y
CONF1G_USE_NET_URI_VUAN~y

R E-
3 CONFIG USB WET INTSLl~y

e

{8 rowrIc_use_sIERRA_WETsy

- it

¥—gf—o% 0!
waalt

# CONFIG_USH_SERIAL_OPTION is ot set

I gii |

2.2.3. RZIRESCIHHZRY

TE W AZ IR SR S T GOSUNCN BEZHAHSC MR 2. USB MR IRZH AT LA E 2l iRl 254,
I, HXFRIR cde_ether.c SCAFHRATRERIMER NZE . (B2 USB & HIRBIAGEHBR A, 2%
NI GOSUNCN #5240 (1) 15 4515 8 BN SCAF option.c H1e

W AF#$4E: /kernel/drivers/usb/serial/option.c

I USB i T VID AT PID 5 &, WL R W i 0.

% T ME3860&ME3760_V2 (PID=0x0199,VID=0x19D2)

X T ME3620&ME3630 F 41T 45 (PID=ex1476,VID=0x19D2)
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%7+ ME3630-W&GMS500 (PID=0x1406,VID=0x305A)
7+ GM510&GM610 (PID=0x1415,VID=0x305A)
*FF ME3630-TM (PID=0x141B,VID=0x305A)

W SR )RR, Kb PID R SE e AR R B AT
static const struct usb_device_id option_ids[] = {

{ USB_DEVICE(@x19d2, ox@199) },

{ USB_DEVICE(@x19d2, @x1476) },

{ USB_DEVICE(©®x305a, ©x1406) },

{ USB_DEVICE(@x3@5a, 0x1415) },

{ USB_DEVICE(@x3@5a, @x141b) },

&4 9 604 90
65 static-const-struct-ush_device id-optien ids[]-=- (9 &5 static-const-struct-ush_device id-option ids[]-=- {1
) o6 -« (~USB_DEVICE (0x1942, - 0x0199) 3,9
| e ... (-USB_DEVICE(0x1942,-0x1478)-),9 L -
eog - --+//{USE_DEVICE (SIGNAL_VENDOR_ID,STIGNAL_PRODUCT_ID)},-q0 I s <T-2 7 USB_DEVICE (STRNAL VENDOR ID ,STGNAL_FRODUCT TD) ), -3
) eog -« - (-USB_DEVICE [0x05c6,0x9215) } , -1 3 607 -+« - (-USB_DEVICE 0x05¢c6,0x9215) } Ji
| &0 ----[-USB DEVICE(Dx2c7c,0x0125)}, -9 | 602 ----{-USB_DEVICE(0x2c7c,0x0125)} 9
601 »  {-U3B_DEVICE (OPTION_VENDOR_ID,-OPTION PRODUCT COLT)-} 9 &9 »  {-U3B_DEVICE OPTION_VENDOR_ID,-OPTION PRODUCT COLT]-},9
62 »  {-U3B_DEVICE (OPTION_VENDOR_ID,-OFTION PRODUCT RICOLA)- ), &0 »  {-U3B_DEVICE (0PTICN_VENDOR_ID,-OFTION PRODUCT RICOLA)-),%

IR RER, EIEIERA(E E2 RN 7 &4 VID F1 PID, &AM DT AT &R~k 1 i
B, XSS MR nE A UsB B, NHIRMERE MR T B R, 1
option_probe FRELH, A MR XTI DN B4 5, Bk USB R B I s USB B .

%tF ME3860&ME3760 V2 (PID=0x0199,VID=0x19D2), H:[% - M )3 114 0 Al 1

XFF ME3620&ME3630 514> 775 (PID=0x1476,VID=0x19D2), FL% M %114 3
4. %l 5 /& ADB [, tHEBUINA B4

%t ME3630-W&GMS500 ( PID=0x14066,VID=0x305A), H: %<3 N7 ()35 A 3 1 4. ¥ 5 /& ADB
M, W@ 4 3

XFF GM510&GM610 (PID=0x1415,VID=0x305A), ¥ -E Xt (5% 14 0 F1 1

X F ME3630-TM (PID=0x141B,VID=0x305A), [t 55 114 4 Al 5

R T IR n#EFRE] P LTE BEAL G ECM 3 1, 3 OKE DA R RS 453575 I £ option_probe PRELH -

printk("idVendor=%x, idProduct=%x, bInterfaceNumber =%d\r\n",

serial->dev->descriptor.idVendor,

serial->dev->descriptor.idProduct,

serial->interface->cur_altsetting->desc.bInterfaceNumber);

if (serial->dev->descriptor.idVendor == ©x19d2

&&serial->dev->descriptor.idProduct == 0x1476

&&serial->interface->cur_altsetting->desc. bInterfaceNumber == 3)
return -ENODEV;

if (serial->dev->descriptor.idVendor == ©x19d2

&&serial->dev->descriptor.idProduct == 0x1476

&&serial->interface->cur_altsetting->desc. bInterfaceNumber == 4)
return -ENODEV;

if (serial->dev->descriptor.idVendor == ©x19d2

&&serial->dev->descriptor.idProduct == 0x1476

&&serial->interface->cur_altsetting->desc. bInterfaceNumber == 5)
return -ENODEV;

FRBUFTAT » REZE M IIRVE AT, AL FR 19



7 GOsSUNCN
Y SER s ER LTE Module

Linux FZ% | ECM 5155

M
=*+Don ' o bind ne interfece: on Sammmy: GT-P2730,+ics 15-handled byl nd peTeosk - 1nterface: on- Semmng GT-BITH, ric s handled-byd
eparate module.d

{SARSUNG_VEKDOR_ID) * 66t AR (dev_desc-rid¥endor: == cpu_to_Lel6|SAMSUNG_VEKDUR_ID) - 6ed

return -ENODEV!T

&+ 20: W can-uzes dt-during: stoach, -0/ [ o JveStore-device- id- so-wescancuses it ducing accach, - 04
ta(serial,  (vodd. *)1d):3 - © ush_sec_serinl_data(serial,: [wodd: *)id):d

Eeturne (i

FRBUIT A, AREE OB IRV AT , A4k




@ s GOSUNCN

J¢7 S YD En LTE Module
Linux £ | ECM Z15575 5

* ?‘I:

AT printk S&N T R BN, BEOCSEPRRCR, @ k.

NHLAS B A A TR BN R A A S, R A 2 B ME3860,
ME3760_V2, ME3620, ME3630, GM500 5% GM610 Z #MIIREZH, F T if 154 o i 40 7 4% 1 i AR 40
S B IR AR RAB B B VID/VID Jedii I AT E SRk AT 0, AR BIAS —— {5 2%

2.3. kS s

2.3.1. ECMIRSATHES

ANHE T B GM610 AR, B0y GM610 #4108 B shik SR, BEALAE T LEE
ZJa = Bafilk kS, ANFHEZ ST RG] LEFE DT internet. GM610 &AL A H.
BB BEAT T /N

_ +ZECMCALL: CONNECT i L ‘
AT+ZECMCALL=1 HITIER IR [5] CONNECT &% % ™ 1%, 2
oK

AT+ZECMCALL=0 HATRTR OK IR 5] OK %7 W7 4 i

5 AT fir4 (AT+ZECMCALL=1) £>fil )& ECM Module [ 752k W9 2% Bl i 82, B IERES , Linux
PC 1] LLidE i ECM Iface V7 1] internet. 7 % AT iy &, & 1%%5 ECM Module J& , Linux PC JEi% 77 1] internet.

W5 AT AR R, WP ZEEEAN SIM £, SIM KRG E PIN 5, 75 ZLM8 sim
RPINZJG, ARENRIES AT s, BUHES AT dr 2 HAT A,

SIM RIIRERT ) AT fi24 AT+CPIN, FRILZ AN, RS 20— S & IPIRES, X ERESAH
K AT f54, FE58 2.3 715 “ECM RS AHC AT v 4”7 Ha TELE DI RE 28, F - nT DR SEBr 75 SR 1%
T R BEAR LI AT i 2o

2.3.2. W{a3KENFD{E FHMinicom TE

Minicom T. H & Linux PC RAER K H N T A, RZEHFITH Minicom, Kikdy 4
“AT+ZECMCALL=1", il LA5E 4L

AF LA ubuntul6.04 2G5 AH], 4 Minicom T EL U] R £% ESREURN 22 35 1 J7 v .

VER: BT FTHHERAE E R IE RS 2B

WX 2% 2235 Minicom T EAB 380 -

(1) #7452 sudo apt—get update
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liwei@ubuntu:~/Desktop/ECM_DEM0S sudo apt-get update
http:/fus.archive.ubuntu.com/ubuntu xenial InRelease
http://security.ubuntu.com/ubuntu xenial-security InRelease [187 kB]
http://us.archive.ubuntu.com/ubuntu xenial-updates InRelease [109 kB]
http://security.ubuntu.com/ubuntu xenial-security/main 1386 DEP-11 Metad
.7 kB]
http://us.archive.ubuntu.com/ubuntu xenial-backports InRelease [187 kB]
6 http://security.ubuntu.comfubuntu xenial-security/main DEP-11 64x64 Icons
kB
Get:13 hgtp ://us.archive.ubuntu.com/ubuntu xenial-updates/universe 1386 Packagd
[619 kB]
Get:14 http://us.archive.ubuntu.com/ubuntu xenial-updates/universe 1386 DEP-11
etadata [249 kB]
Get:15 http://us.archive.ubuntu.com/ubuntu xenial-updates/universe DEP-11 64x6
Icons [333 kB]
Get:16 http://us.archive.ubuntu.com/ubuntu xenial-updates/multiverse 1386 DEP-
Metadata [7,144 B]
Get:17 http://us.archive.ubuntu.com/ubuntu xenial-backports/main 1386 DEP-11 Mq
adata [3,328 B]
Get:18 http://us.archive.ubuntu.com/ubuntu xenial-backports/universe 1386 DEP-
Metadata [5,096 B]
Get:19 http://us.archive.ubuntu.com/ubuntu xenial-proposed/main 1386 DEP-11 Mef
data [14.7 kB]
Get:20 http://us.archive.ubuntu.com/ubuntu xenial-proposed/main DEP-11 64x64 Id
ns [22.3 kB]
Get:21 http://us.archive.ubuntu.com/ubuntu xenial-proposed/universe 1386 DEP-1
Metadata [212 B]
Fetched 3,514 kB in 14s (240 kB/s)
Readlng package lists... Done
i@ub

K 2-7 apt-get update 14T ER

(2) #1474 sudo apt—get install minicom %% minicom T.E

liwei@ubuntu:~/Desktop/ECM_DEMOS sudo apt-get install minicom
Reading package lists... Done
Building dependency tree

Reading state information... Done

minicom is already the newest wversion (2.7-1build1).

® upgraded, ©® newly installed, ® to remove and 40 not upgraded.
liwei@ubuntu:~/Desktop/ECM DEMOS

Kl 2-8 apt-get install minicom $T &7

2.3.3. W{aJ{EFMinicom TE

{58l Minicom T ELJZi% AT /M D7 v S b3
(1) #4754 sudo minicom -s 77T Minicom T B FHifi, 4T TFJ ) 52 1 40 T BT RS -
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liwei@ubuntu:~/Desktop/ECM_DEMOS sudo minicom -s

configuration
Filenames and
File transfer protocols
Serial port setup
Modem and dialing
screen and keyboard
Save setup as dfl
Save setup as..
Exit

from Minicom

Kl 2-9 Minicom FL1H K7
(2) %3 ehr3| “Serial port setup” I [FIZ=, HILEF O setting F-1H . 1% A 8, REBEHOK %
4k R N/dev/ttyUSBL, F&[EIZEEEN B . 2 J5 PR B Exit” IR H setting FR1f0, [B1F L@ A o

[configuration]
Filenames and paths
File transfer protocols
Modem and dialing
screen and keyboard
Save setup as dfl

Save setup as..
Exit

K 2-10 Minicom F1H K7

Serial Device : fdev/ttys
Lockfile Location : fvar/lock

Callin Program
Callout Program B

Bps/Par /Bits : 115208 8N1
Hardware Flow Control : Yes
Software Flow Control :

Change which setting? |}

Kl 2-11 Minicom ¥ & 71 K7
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Serial Device : Jdev/ttyusBil]
Lockfile Location : Jvar/lock
Callin Program
Callout Program 3
Bps/Par/Bits : 115200 BN1
Hardware Flow Control : Yes
Software Flow Control :

Change which setting?

screen and keyboard
Save setup as dfl
Save setup as..

K] 2-12 i&E#E/dev/ttyUsB1 E7R
(3) =M NI AT a4, A AT 2 R fEiE

HU LB T A R &4 /dev/ttyUSBL 5, i\ “ate”fn 2, MALITIT at MR IhRE, AT LUK HIN
[ AT #7278 TE Minicom b, FINNER ] OK. #RJ5, BRI at fiv 4>, A at E& 54 £dE i 0]
AR R 7R OK.

Welcome to minicom 2.7

OPTIONS: I18n

Compiled on Feb 7 2016, 13:37:32.
Port /dev/ttyUSB1, 01:46:28

Press CTRL-A Z for help on special keys

K] 2-13 ¥\ TG AT Al AT 1 E5E

(4) &) SIM RHEPIRAS, Bk GM610 LAAMFIH A, "IHi N ECM k5 AT fr 4, IEEM .
Ft HAWEM 5 ECM % &1 1P Hihl, MZSHT DNS.

RN /S STV RIS . I + CPIN:ready”, FGERIASIM RO
LSRR sim FARIREHASZR , MIFDERT Rk
OK

at+zecmcall=1 7.

+ZECMCALL: CONNECT

oK

at+zecmcall?

ZECMCALL: IPV4, 10.84.126.232, 10.84.126.233, 211.137.130.2, 211.137.130.4

& 2-14 T N5 AT ar AR AT D238
ECM 85 AT & A K4, HP LIS 2.3 71 ECM #5415 AT 74
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(5) (B GMB10 LISMIISLARBEALE D WiTFIMZs o Fi (A 5% 05, T LU AT AT %
HEATIIY, T BT, WIS 1P HHLAT DNS 25 ELKF REL.

at+zecmcall=0
oK
at+zecmcall?

+ZECMCALL: IPV4, , , ,
0K

B 2-15 KILWI AT a7 2 7n Bl
(6) K Minicom T.H.
P ARYE I 3E7R, Joik CTRL+A, ik z 8, S HIMThREEFEF . dhit P fEDh ek 5
[T Q B, o R s A, 4% YES 1B H .

elcome to minicom 2.7

OPTIONS: I18n

ompiled on Feb 7 2016, 13:37:32.
Port fdev/ttyusBl, 18:13:12

Press CTRL-A Z for help on sp+
Leave without reset?

K 2-16 < 4] Minicom 7~

2.3.4. Y{a){sEFHECM DEMO{XES

ECM DEMO 4R, J2& @il by ik P ok EFmIT R —%& ECM 35 - IR T .
IR A S U5 ST A Makefile, AT RAE A GCC 38, 42 B AT A2 BRIEAT 2 B AU o
(1) [FIEGHYIEREL ECM_DEMO X553, 4R COPY E|H &Y PC R4, JF&E ECM_DEMO
ARLE

liwei@ubuntu:~fﬂesktopﬁECN:DEMO$ 1s
ecm_demo_atctl.c ecm_demo_mainauto.c ecm_demo_msg.h Makefile

ecm_demo_atctl.h ecm_demo_main.c ecm_demo_ttydev.c README.txt
ecm_demo_config.h ecm_demo_msg.c ecm_demo_ttydev.h
liwei@ubuntu:~/Desktop /ECM

K 2-17 &% ECM_DEMO H3f
(2) Hyfk GCC B4 3k
P ATLMER gec —v &F gee oA, iR AR 24, Al LMHH] sudo apt-get install gcc 317 gee
A, RO LEE, N RIR gee A
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liwei@ubuntu:~/Desktop/ECM_DEMOS gcc -v

Using built-in specs.

COLLECT_GCC=gcc

COLLECT_LTO_WRAPPER=fusr/lib/gcc/i686-1inux-gnuf5/1to-wrapper

Target: 1686-linux-gnu

Configured with: ../src/configure -v --with-pkgversion="Ubuntu 5.4.0-6ubuntul~16
.04.10' --with-bugurl=file:///usr/share/doc/gcc-5/README.Bugs --enable-languages
=c,ada,c++,java,go,d,fortran,objc,obj-c++ --prefix=/usr --program-suffix=-5 --en
able-shared --enable-linker-build-id --libexecdir=/usrf1lib --without-included-ge
ttext --enable-threads=posix --libdir=/usr/lib --enable-nls --with-sysroot=/ --e
nable-clocale=gnu --enable-libstdcxx-debug --enable-libstdcxx-time=yes --with-de
fault-libstdcxx-abi=new --enable-gnu-unique-object --disable-vtable-verify --ena
ble-1libmpx --enable-plugin --with-system-z1lib --disable-browser-plugin --enable-
java-awt=gtk --enable-gtk-cairo --with-java-home=/fusr/1ib/jvm/java-1.5.8-gcj-5-1
386/jre --enable-java-home --with-jvm-root-dir=/usr/1ib/jvm/java-1.5.0-gcj-5-138
6 --with-jvm-jar-dir=fusr/1ib/jvm-exports/java-1.5.08-gcj-5-1386 --with-arch-dire
ctory=1386 --with-ecj-jar=/usrfsharefjava/eclipse-ecj.jar --enable-objc-gc --ena
ble-targets=all --enable-multiarch --disable-werror --with-arch-32=1686 --with-m
ultilib-1list=m32,m64,mx32 --enable-multilib --with-tune=generic --enable-checkin
g=release --build=i686-1inux-gnu --host=1686-1inux-gnu --target=1686-1linux-gnu
Thread model: posix

gcc version 5.4.0 20160609 (Ubuntu 5.4.8-6ubuntul-16.04.10)
liwei@ubuntu:~/Desktop/ECM_DEMODS

K 2-18 &EF gee AR

liwei@ubuntu:~/Desktop/ECM_DEMDS sudo apt-get install gcc
Reading package lists... Done

Building dependency tree

Reading state information... Done

gcc is already the newest version (4:5.3.1-1ubuntul).

@ upgraded, ® newly installed, ® to remove and 40 not upgraded.
liwei@ubuntu:~/Desktop/ECM_DEMODS

& 2-19 gee 2k

(3) %W1¥ ECM_DEMO
F F %1\ sudo make Aslibrary, 58 J5 &8 9 J5 SO, 9 PF Al 2 % R T 04T 304 ECM_DEMO.
ECM_DEMO_AUTO L K B 254 H2 % libecmcall.a.

liwei@ubuntu:~/Desktop/ECM_DEMOS sudo make Aslibrary

rm -rf ECM_DEMO ECM_DEMO _AUTO *.so0 *.a *.o0

gcc -c ecm_demo_atctl.c ecm demo msg.c ecm_demo_ ttydev.c

ar -crvs libecmcall.a ecm demo_atctl.o ecm demo msg.o ecm demo ttydev.o
ecm_demo_atctl.o
ecm_demo _msg.o

ecm_demo_ttydev.o
iwei@ubuntu:~/Desktop/ECM_DEMOS 1s
CM_DEMO ecm_demo_config.h ecm_demo_msg.h Makefile
ecm_demo_atctl.c ecm_demo_mainauto.c ecm_demo_ttydev.c README.txt
ecm_demo_atctl.h ecm_demo_main.c ecm_demo_ttydev.h
CM_DEMO_AUTO ecm_demo_msg.c libecmcall.a
iwei@ubuntu:~/Desktop/ECM_DEMOS [}

& 2-20 ECM_DEMO %7 %
(3) B17H 57 (ECM_DEMO) B3 H 3h 1k ‘527 (ECM_DEMO_AUTO)i# 174k 5
ECM_DEMO HJIigAT, 1§ Z% N IR, LIRS 6, H - & 240 A\ i H 24/ dev/ttyUSB1,
APN Z% “3gnet” (T W EEGHE SIM £), FEASE NS (up). FIEZE, PATEZRET.
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liwei@ubuntu:~/Desktop/ECM_DEMOS sudo ./ECM DEMO -t up -p fdev/ttyUSB1l -a 3gnet

[2018 08 88 18:42:16] [info]
[2018 08 088 18:42:17] [info]
[2018 08 88 18:42:17] [info]
Manufacturer: GOSUNCNWELINK
Model: ME3630-W

Revision:
IMEI: 866826030001797

0K

[2018 88 88 18:42:17] [info]
[2018 @8 ©8 18:42:17] [info]
+ZSWITCH: L

OK

[2018 68 08 18:42:17] [info]
[2018_68_08_18:42:17] [info]

+ZADSET: E
OK

2018_08_08_18:42:18] [info]

2018_08_08_18:42:18] [info]
CPIN: READY

K

[2018_08_08_18:42:18] [info]

[2018 08 08 18:42:18] [info]
CFUN: 1

K

2018_08_08_18:42:18] [info]
2018 08 08 18:42:18] [info]
ZBAND:

W: 1800,900,1,5,8

DMA: ©

DS: 34,39
TE: 1,3,5,8,38,39,40,41

K

2018_08_08_18:42:19] [info]

2018_08_08_18:42:19] [info]
csq: 14,99

K

[2018 08 08 18:42:19] [info]

[2018_08_08_18:42:19] [info]
CREG: 0,1

K

FRBUFTAT » REZE M IIRVE AT, AL FR

ttyusb recv thxd up, tid(B7F3CB40)
send at_cmd:ati

recv:

YDWLME3630C2CV1.0B01

send at_cmd:at+zswitch?

recv:

send at _cmd:at+zadset?

recwv:

send at_cmd:at+cpin?

recwv:

send at_cmd:at+cfun?

recv:

send at_cmd:at+zband?

recwv:

send at_cmd:at+csq

recwv:

send at _cmd:at+creg?

recv:
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[2018 88 08 18:42:19] send at_cmd:at+cgdcont=1,"IP","3gnet"”

[2018 08 08 18:42:19] recv:

2018 08 08 18:42:19] send at_cmd:at+zsdt?

2018 08 08 18:42:19] recv:
ZsDT: 1,0,3

K

[2018 88 08 18:42:28] [info] send at cmd:at+zecmcall=1

[2018_08_08_18:42:23] [info] recv:
ZECMCALL: CONMECT

[2018_08_08_18:42:23] [info] ttyusb_recv_thxd exit
(2018 _08_08_18:42:23] ECM_DEMO success
iwei@ubuntu:~/Desktop/ECM_DEMOS ]

] 2-21 ECM_DEMO k5

M BT LI H, ECM_DEMO 2%, f X\ APN,PORT L 54, BT K% at+zswitch?,
at+zadset?, at+cpin?, at+cfun?, at+zband?, at+csq?, at+creg?, at+cgdcont=, at+zsdt?, at+zecmcall=1
2 AT fir 25235 ECM Module A2 H., IXFEM I H .

K57 ECM_DEMO 1217 5E B G 2 L Z R Hi, IRl FRE i [1/dev/ttyUSB1 .

B T BRI, ECM_DEMO FEFFIESZ RN, BLE SIM KHGEHILTIAE, FlE ECM Module 10 2%T)
RE. TEAfEH 5%, F P AT BLZ2% ECM_DEMO A% SRS

{ECM_User_Guide_For_Embedded_Linux(GOSUNCN_ECM_CALL)).

ECM_DEMO_AUTO [JizAT, 16Z% TP, M A& EEN APN 24 “3gnet” (REBIER T
Hh [ IECHE SIM -, KR 20T o [ [ 2 E R 1) APN AT DA E Bl K 1-a 3gnet 1 A] LLAE IR )
FATRL. MIZEZ S, $ATEEFP.

liwei@ubuntu:~/Desktop/ECM_DEMOS sudo ./ECM_DEMO_AUTO -a 3gnet

[2018 08 ©8 19:03:41] ECM_DEMO AUTO start...

[2018_68_08_19:03:42] [info] ttyusb_recv_thxd up, tid(B77C8B40)
[2018 08 08 19:83:43] [info] send at_cmd:ati

[20618_08 _08_19:083:43] [info] recv:
Manufacturer: GOSUNCNWELINK

Model: ME3630-W

Revision: YDWLME3630C2CV1.0B81
IMEI: B66826030001797

0K

[2018 08 08 19:03:43] [info] send at _cmd:at+zswitch?

[2618 88 08 19:03:43] [info] recv:
+ZSWITCH: L
OK

[2018 88 08 19:03:43] [info] send at cmd:at+zadset?

[2018 08 68 19:03:43] [info] recv:
+ZADSET: E
0K
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[2018_08 08 19:03:44] [info]

[2018 08 08 19:83:44] [info]
+CPIN: READY

oK

[2018_08 08 19:03:44] [info]

[2018_08 08 19:03:44] [info]
866826030001797

OK

[2018_B8 08 19:03:44] [info]

[2018_68_08_19:03:44] [info]

send at_cmd:at+cpin?

recv:

send at_cmd:at+cgsn

recwv:

send at_cmd:at+zgeticcid

recwv:

+ZGETICCID: 89860048261549204994

oK

[2018_08_08_19:03:45] [info]

[2018_68 08 19:03:45] [info]
+CFUN: 1

0K

[2018 68 08 19:83:45] [info]
[2018_08 08 19:03:45] [info]

+ZBAND:
GW: 1860,900,1,5,8

[2018_08_08_19:03:45] [info]

[2018_08_08_19:03:45] [info]
+csq: 14,99

0K

[2018 ©8 08 19:03:46] [info]

[2018 08 08 19:03:46] [info]
+CREG: 0,1

OK
[2018_08_88_19:03:46] [info]
[2018_68_068_19:03:46] [info]
OK

[20618_68_08_19:03:46] [info]

[2018_08_068_19:03:46] [info]
+ZSDT: 1,0,3

0K

send at_cmd:at+cfun?

recwv:

send at_cmd:at+zband?

recwv:

send at_cmd:at+csq

recv:

send at_cmd:at+creg?

recv:

send at_cmd:at+cgdcont=1,"IP","3gnet"

recv:

send at_cmd:at+zsdt?

recwv:
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[2018 88 08 19:03:47] [info] send at_cmd:at+zecmcall=1

[2018 08 08 19:03:50] [info] recwv:
+ZECMCALL: CONMNECT

[2018_08_08_19:083:508] [info] send at_cmd:at+zpdpcall?

[2018 08 88 19:83:50] [info] recv:

[2018 08 08 19:03:50] [info] send at_cmd:at+zpas?

[2618 A8 08 19:83:58] [info] recv:
+ZPAS: "LTE","CS_PS","TDD"

0K

[2018_08_08_19:03:51] [info] send at_cmd:at+zcds?

[2618_08_08_19:083:51] [info] recv:
+ZCDS:38400,460,0,90F3,9040C03,-115,99,14,-11,56,460020848091849

OK

[2018_88_08_19: ECM_DEMO_AUTO Connected

[2018_08_08 19: ECM_DEMO_AUTO IMEI=[866826030001797]
[2018_08_08_19: ECM_DEMO_AUTO ICCID=[89860048261549204994]
[2018_08_08 19: ECM_DEMO_AUTO NetworkType=[LTE]

[2018 08 08 19: ECM_DEMO_AUTO SignalStrength=[115]

[2018 08 08 19: ECM_DEMO_AUTO Connected

[2618_08_08_19:04: ECM_DEMO_AUTO IMEI=[8668260306001797]
[2018 08 08 19:04: ECM_DEMO_AUTO ICCID=[89860048261549204994]
[2018_08_08_19:04: ECM_DEMO_AUTO NetworkType=[LTE]

[2018 @8 08 19: ECM_DEMO_AUTO SignalStrength=[115]

] 2-22 ECM_DEMO_AUTO H 3k 5

M EBEFLLE H, ECM_DEMO_AUTO #2J7, £ N\ APN 244, ilid K% at+zswitch?, at+zadset?,
at+cpin?, at+cfun?, at+zband?, at+csq?, at+creg?, at+cgdcont=, at+zsdt?, at+zecmcall=1 % AT fiy
4525 ECM Module 22 ., IEFEM I H .

H 3h#k5 #2 /7 ECM_DEMO_AUTO 544527 ECM_DEMO #HLt. ECM_DEMO_AUTO ] H [ /2 4h
AT, B HHEO /dev/ttyUsBL, FFRACRIE TIRAS, WUIRITRH, WM ookiEiks, HE
FR TR

ECM_DEMO_AUTO HZIk ST, EMSERG, «bh 15 B EERMNEORES, Wik
DM, S PRI, 5 EANERR MO S LA 15 PR RS OOk S, BRI .

ECM_DEMO_AUTO H#h{k 5 R4~ B
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IGfJECM_DEMO_AUTO

)]

RS KW
EERE
AP
2
AP

MP£IE

| 4.17 ECM_DEMO_AUTO H 3h#k 5 it B2 1328 48 15 B R
X T B34k 5 ECM_DEMO_AUTO £ /5, H F # LL & % ECM_DEMO fX i3 3 A4
(ECM_User_Guide_For_Embedded_Linux(GOSUNCN_ECM_CALLVX.X.XBXX)) fii#—5%
F P 0] DR B8 SR R IR % ECM_DEMO ARAS e fil & i, #8544 ECM_DEMO RIS 4E il 2|
HOHMREF

2.3.5. ECM¥ESHEXATS

ECM &5 AT $64, KK AT $8400F:
2R 2-1 ECM $R S HH=2 AT iy

wWESH  ATE WE AT a4 K e
EHHARA ATl IR B R AAE S ik
B RGE ECM WK, T\, BRI
. ECM A% iR A4 : REE TAEE LR, R
e | ARSI +ZSWITCH: L WHYAES, —HETIEL
0K W, AR S B AT %Ay
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HIPRE

IR

HIPRE
HIPRE

HIPRE

FRBUITA , R #HT

GosuNCN
= i P B

AT+ZADSET?

AT+CGSN

AT+CPIN?

AT+ZGETICCID
AT+CFUN?

AT+CGDCONT=1,IP,PARA

AT+ZSDT?

AT+ZBAND?
AT+CSQ
AT+ZPAS?
AT+CREG?
AT+ZCDS?

AT+ZECMCALL=1

AT+ZECMCALL=0

MBAF AT, AL

Vi BAZE ECM o Ak =

A AR 75 7 22 i
BEER .

ECM R A5 R [EE -
+7ADSET : E

0K

Vi BILE ECM 22 3 IS =X

PRI IMET 5

FREL SIM FIRZS .
IR [«
+CPIN:SIM Ready
0K

UL SIM RATUEAL 5E Rk

FREX STM - ICCID
PRI B2

BERT APN

AR SIS SR SIM R 1)
PAGTRIIRe

ECM Module ERIA S HF#ddi$k
The, (H2 7B il SIM
RREERG ISR A
BER A SCRFRIN SIM 1K
HAIFEAN, P LATGVE SRR %
D

EIRIEAE S
) S AU R
) 24 A P 2% 1l =X
)& B VEM )

A 2% 11| A5 5 R

k5

1574
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/"7\0

(K% GM610 LAAME H A5
EH, GM610 Z Al LA

19}

%, ERFHIN.

RELR & TAEFE E o D,
MREEWES, —HSTE
76 E B, ANRIERS N #UT
G2

(B GM610 LUAM A4
EH, GM610 Z b EAI LA
[£9)

Tl %

ik
XK, B EAE PIN
T3 H SIMR , % AT 2 v 3R [A] «
+CPIN:SIM PIN

0K

B PIN J5 AL

Tl %

Tl %

XFENR, fTiE

(B GM610 LUAM AR ARLH
EH, GM610 Z b IA
[£9)

ik, EFFHIN.

(B4 GM610 LAAM H A ki
&R, GM610 %A B LA
19

1P

1P

] %

] %

] %

Wik

(B GM610 LUAMH AR ARLH
&, GM610 iZ B A LA
%9

CIRvAC RS i
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(B GM610 LUAM AR AR
EH, GM610 Z b IA
[£9)
T DAL AT, G AT+CPIN?--XJ FH 7 >Rk & 0 ik AT. 40 AT+CPIN?IR [F]“+CME ERROR”, FIfE
M PARAE AN SIM K, KifA SIM R A L EHTIRS .
XTI A TR AT, KBRS TAEE RSN, FEE L T RIXLL AT 4.
WP G AR AT, AN L& HI 0 AT+ZPAS?: BT (S S 5RE ) AT+ZCDS?; i IMEI 5
AT+CGSN &5, FI/7n] LUR#HE B O 75 R BT IR BEAN e i) o
TEAI AT $8 2 ULHESE (Rl B xo 15220 AT $5 2 F ).

2.4. DHCPRRSZEE

ANFIH Linux 3248, JTJA DHCP k95 K77 :UA A ANFRIR A Linux 548, JT)E DHCP JIkR55H)
77 A F e RHEAT ELHZS R LA J UG B«
(1) Linux PC %15 DHCP
XFF Linux PC, #1141 Ubuntu, Debian %5548, HTIRZITHEHEIX A FKIELES 05 K23,
DHCP k55 BRI 2 B Y, B v] LI 226 22 3%, W28 B 7 N 2eke, AT S DHCP Thig,
T LIRSS B SR RGEAR, 1E internet M8 ZAH K DHCP IRSS IS, AT AR 25T 5 A1
BT
%140 Debian A LLEIE LA R 7715 % %% DHCP:
root@debian:~# aptitude install dhcp3-server dhcp3-common
fic & /etc/dhcp/dhcpd.conf, 2 J5HF & DHCP, J HIz{T DHCP Htr] LM RFREL 1P Hhhk .
(2) FE=T7 RATHIRAI Linux A
APEAEEL, ATLOE R, HI R =I5 W SER B rT DO e a i, & T A
Linux FA4FA
AP AL i E K UG, BRI ANES =T WS, N sil, MTK. IR L8R
PEA G 335 — R w37 AN, BT DHCP B0 FIIC B 2 KASHIAI G, JEH R s =0
HWIT R TT
(3) FBEITRAIRA R Linux R4,
X EBTRAHRAZ Linux REE, @10 H # i B P8 N8 Linux Kernel YRS 6 A1
BusyBox THYEMA, LA Linux 51 SFEF, PEER]—EM Linux R4 .

EKi AT Linux R4E, FHEMERIENE Kernel A4 PEAC & busybox I ELZEAT DHCP &I
éé}/jnij:, KRBT G I R G 2 L 2 AR T, RIS 240 1 Kernel £ busybox B i 22
L DHCP Thk

[*INetworking support -->

Networking support

Networking options -->

[*]Packet socket

[*]IP:kernel level autoconfiguration

[*] IP:DHCP support

[*INetwork packet filtering framework(Netfilter)
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<*> Packet socket

<*> Unix domain sockets
Transformation user configuration interface
Transformation sub policy support (EXPERIMENTAL)
Transformation migrate database (EXPERIMENTAL)
Transformation statistics (EXPERIMENTAL)
PF KEY sockets
TCP/IP networking
IP: multicasting
IP: advanced router
IP: kernel level autoconfiquration
IP: DHCP support
IP: BOOTP support
IP: RARP support

Kl 2-23 PIRZgRIRIERL DHCP BIZR

"

LONNE R )

L]

Networking Utilities

[*Judhcp server (udhcpd)

[*] dhcprelay

[*] Lease display utility (dumpleases)

[*Judhcp client (udhcpc)

[*] Verify that the offered address is free,using ARP ping

1 dhcp server (udhcpd)

] hcprelay

] ease display utility (dumpleases)

] ewrite the lease file at every new acknowledge

] elect IP address based on client MAC
var/lib/misc/udhcpd.leases) bsolute path to lease file
] dhcp client {(udhcpc)

] erify that the offered address is free, using ARP ping
1 nable '-P port' option for udhcpd and udhcpc

) M ximum verbosity level for udhcp applets (©..9)

] upport for RFC3397 domain search (experimental)

*] upport for 882.10 VLAN parameters

(/usr/share/udhcpc/default.script) Absolute path to config script

(88) HCP options slack buffer size

2-24 BUSYBOX 2% PRI T DHCP /R

ZJE 3247 udheped 25, BLATEAIFE dhep ARkS%, LEhA3REL 1P duhkei .

2.5. LINUXZR S T {EFHADB

(1) %%% android-tools-adb
sudo apt-get install android-tools-adbd
a1 ~/.android/adb_usb.ini SCHFAAELE, 4 75 B2 4235 android-tools-adbd, adb devices 74 fE &7~
(2) BLE adb_usb.ini
FEACHE adb_usb.ini SXF, Isusb 1 id #3241 1D 19D2:1476, HEA 4T 19D2 H A\ adb_usb.ini
ST
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root@zksoft-ThinkPad-X260:~/.android# cat adb_usb.ini
0x19D2

root@zksoft-ThinkPad-X260:~/.android# |}

(3) B3 /etc/udev/rules.d/51-android.rules XA, fEGALIR ] 35
A RE L

SUBSYSTEM=="usb",ATTR{idVendor}=="19D2" ,MODE="0666" , GROUP="plugdev"

ATTR Jf-AE ATTRS, AN[F] ubuntu A T BER U LA —FE, ARSIl 534 — G ubuntu ATTRS
A

root@zksoft-ThinkPad-X260: /etc/udev/rules.d# 1s

51-android.rules

root@zksoft-ThinkPad-X260: /etc/udev/rules.d# cat 51-android.rules
SUBSYSTEM=="usb" ,ATTR(idVendor)=="19D2" ,MODE="0666" ,GROUP="plugdev"

root@zksoft-ThinkPad-X260: /etc/udev/rules.d# |}

(4) 1k#fi usb BIT], adbdevice &F W LT IEH B, BRET IEH

root@zksoft-ThinkPad-X260: /home/zksoft# adb devices
* daemon not running. starting it now on port 5037 *
* daemon started successfully *

List of devices attached

WEVELLED device

root@zksoft-ThinkPad-X260: /home/zksoft# adb shell

/ # 1s
cache firmware media sbin system var
data home mnt sdcard target ztedata
dev 1ib proc share tmp

linuxrc run sys usr
/] # exit
root@zksoft-ThinkPad-X260: /home/zksoft# ||

(5) # adb devices TLiEF A AL adb % %%, & adb WIS B 22 IEH .

® i ush % &5IFE

1lsusb -t

root@zksoft-ThinkPad-X260: /home/zksoft# lsusb -t
& 82.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/6p, 5008M

Port 3: Dev 2, If ®, Class=Hub, Driver=hub/4p, 5008M

Port 6: Dev 3, If ®, Class=Mass Storage, Driver=usb-storage, 5000M

01.Port 1: Dev Class=root_hub, Driver=xhci_hecd/12p, 480M

Port 1: Dev 2, 0, Class=Human Interface Device, Driver=usbhid, 12M

Port 1: Dev 1, Class=Human Interface Device, Driver=usbhid, 12M

Port 1: Dev 2, Class=Human Interface Device, Driver=usbhid, 12M

: Dev @, Class=Hub, Driver=hub/4p, 486M
B 5, If 8, Class=Vendor Specific Class, Driver=pl2303, 12M
If 8, Class=Vendor Specific Class, Driver=option, 480M
If 1, Class=Vendor Specific Class, Driver=option, 480M
If 2, Class=Vendor Specific Class, Driver=option, 480M
If 3, Class=Communications, Driver=cdc_ether, 488M
. If 4 (lass=CNC _Nata, nri\:Pr:(dr_P‘thr' ARAM

If 5, Class=Vendor Specific Class, Driver=option, 480M
Class=Wiretess, D tversotusy, 1ZiF
Class=Wireless, Driver=btusb, 12M
Class=Video, Driver=uvcvideo, 488M
Class=Video, Driver=uvcvideo, 488M
Class=Vendor Specific Class, Driver=, 12M

® unbind A IEAf % 25 3K 5
KNIX B option BXZl, FrCABEANRIIRZEN H RN R: (CK9E: 523 RR RS A K)

cd /sys/bus/usb/drivers/option
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root@zksoft-ThinkPad-X260:/sys/busfusb/drivers/option#

total ©

druxr-xr-x 2 root root Aug 17 10:10

drwxr-xr-x 15 root root Aug 17 10:10 ..

Lrwxrwxrwx 1 root root Aug 17 16:16 1-2.3:1.6 -> ../..[..[../devices/pcio000:00/0000:00:14.0fusb1/1-2

root Aug 17 16:16 1-2.3:1.1 -> ../..[..[../devices/pciDD00:00/0000:00:14.0fusb1/1-2
2.3/1-2.3:1.
/1-2.3/1-2.3:1.2
Lrwxrwxrwx root ® Aug : 1-2.3:1.5|-> ../..[/..[..[devices/pciP0O0:00/0000:00:14.0 usb1/1-2
/1-2.3/1-2.3:1.!
W------- root 4096 B bind
Lrwxrwxrwx root 8 Aug H module -> ../../..[..[/modulefusbserial
root 4096 Aug :18 uevent
root 4096 Aug B unbind
rout@zksoft ThinkPad-X260: /sys/bus/usb/drivers/option# echo 1-2.3:1.5 > unbind
root@zksoft-ThinkPad-X260: /sys/bus/usb/drivers/option# I

VR XEZFTLEA 1-2.3:1.5, ZFE N EE ifs G
® HUTHINGIRBEE i . B F4 4T adb devices, BVAJLUSIh$k 3 adb 4% .

root@zksoft-ThinkPad-X260: /home/zksoft# lsusb -t

82.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/6p, 5008M

Port 3: Dev 2, If @, Class=Hub, Driver=hub/4p, 5080M

Port 6: Dev 3, If @, Class=Mass Storage, Driver=usb-storage, 5880M

@81.Port 1: Dev 1, Class=root_hub, Driver=xhci_hcd/12p, 480M

Port 1: Dev If @, Class=Human Interface Device, Driver=usbhid, 12M

Port 1: Dev If 1, Class=Human Interface Device, Driver=usbhid, 12M

Port 1: Dev If 2, Class=Human Interface Device, Driver=usbhid, 12M

Port 2: Dev If @, Class=Hub, Driver=hub/4p, 480M
Port 2: 5, If @, Class=Vendor Specific Class, Driver=pl2303, 12M
Port 3: 11, If Class=Vendor Specific Class, Driver=option, 486M
Port 3: 11, If Class=Vendor Specific Class, Driver=option, 486M
Port 3: 11, If Class=Vendor Specific Class, Driver=option, 4860M
Port 3: 11, If Class=Communications, Driver=cdc_ether, 4860M
Port 3: 11. If 4. Class=CDC _Data. Driver=cdc_ether. 4g8eM
Port 3: 11, If Class=Vendor Specific Class, Driver=, 488M
T Dev IT ©, Class=Wireless, Driver=btusb, 17ZM
7: Dev If 1, Class=Wireless, Driver=btusb, 12M
8: Dev If @, Class=Video, Driver=uvcvideo, 480M
8: Dev If 1, Class=Video, Driver=uvcvideo, 488M
9: Dev If @, Class= Vendor Specific Class, Driver=, 12M
root@zksoft-ThinkPad- Xzoﬂ fhomefzksoft# |

root Aug : 1-2.3:1.2 -> ..[/..[..f..[devices/pcioo00:00/0000:00:14.0fusb1f1-2

2.6. LINUXZR S FHIEETR

2.6.1. BB EIEN

linux PAZ LSRR BRI BE, EBIA N AZ LT JT T DA B Bk i
1,CONFIG_SUSPEND E{# CONFIG_HIBERNATION

2,CONFIG_PM

3,CONFIG_PM_RUNTIME

4,CONFIG_USB_SUSPEND (Linux 3.10 LA R A P9 A% ik 130)

2.6.2. BREEISE

Linux #1E &80 T ALY USB i I IERIZEE T IREN )5, BRIATEOLT USB I FEIRE B Th e & 4l
K, TREREA R R RS EINRE .
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2.6.2.1. ERExFMHHERMZEREI &

e T E R USB 45 ) sysfs B%45 . USB 5 sysfs B84k R -
/sys/bus/usb/devices/E&%% (Bus) -¥ild (Port) /

Horp B2 Fn 1T A] LU Isusb iy & i, PAKIZR 1 o961, BN TRk 1, mmi 2, Rk
1 sysfs B§15 M

/sys/bus/usb/devices/1-2/
BN LA i 2 B 458 1 b e R PG R D e

echo auto >/sys/bus/usb/devices/1-2/power/control

echo auto >/sys/bus/usb/devices/1-2/power/level
LN AR E AR RTCE VAN i
cat /sys/bus/usb/devices/1-2/power/control

cat /sys/bus/usb/devices/1-2/power/level
PA_E AN i & #RIR (8] “auto” I R B UL FEMEHE AIZ AR M BE D) BEFT T -
2.6.2.2. RERGHR

MARGER)E, WAAR BT ENN RS HEERRS Pl 2] E 5 TA/ERES, mREFT T
Ae, TEHALL T4

echo enabled >/sys/bus/usb/devices/1-2/power/wakeup
EHINIRE CIEHIT T A LU dr

cat /sys/bus/usb/devices/1-2/power/wakeup
IR [H] “enabled” KM DR C IEFIFT I -

2.6.2.3. RIBHBIER

24 USB IXENASINE] USB Bk N —Beif [l Ja, 4 & ff usB st N FVEEERIRG . W
Wi S A SE R I Ta) T LAE S DA R PIAS sysfs $22 FTBEE -

/sys/bus/usb/devices/1-2/power/autosuspend

/sys/bus/usb/devices/1-2/power/autosuspend_delay ms

autosuspend W B ¥ NFP, autosuspend_delay _ms ¥ B HALANZRY . BRINTEIL R IR A 2s,
HEFF W E AN 2755, WEMAUIT:

echo 2 > /sys/bus/usb/devices/1-2/power/autosuspend

B

echo 2000 > /sys/bus/usb/devices/1-2/power/autosuspend_delay ms
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3. R ATLLINUX PPPiiES

3.1. AZARiRINPPPLE{Y

W, BB N IEN R4 make menuconfig, $AATIZIE S G
devices drivers—>
Network device support—>

ppp support——>

ppp filtering

ppp support for async serial ports

ppp support for sync tty ports

ppp deflate compression

ppp BSD—compress compression

.config - Linux/xB6 4.17.14 Kernel Configuration

Linux/x86 4.17.14 Kernel Configuration 7
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

Power management and ACPI options ---=>

Bus options (PCI etc.) ---=

Executable file formats / Emulations --->
*]1 Networking support --->

Firmware Drivers ---=

File systems ---=>

kernel hacking ---=

Security options --->
-*- Cryptographic API --->

< Exit > < Help = < Save > < Load >

Device Drivers 7
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=>
includes, <N> excludes, <M= modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

< > ATA/ATAPI/MFM/RLL support (DEPRECATED) ----
SCSI device support ---=
<*> Serial ATA and Parallel ATA drivers (libata) ---=
[*¥] Multiple devices driver support (RAID and LVM) ---=>
<M> GCeneric Target Core Mod (TCM) and ConfigFS Infrastructure --
[*] Fusion MPT device support ---=>
IEEE 1394 (FireWire) support ---=
*] Macintosh device drivers ---=>
E - Network device support --->
[*] open-Channel SSD target support ---=

< Exit > < Help = < Save > < Load >
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<&/ i D BR

Network device support q

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y=>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to

exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]
<M>  Micrel KSB8995MA 5-ports 10/180 managed Ethernet switch
<M= PLIP (parallel port) support

point-to-point

protocol) support

<M= FPP BSD-Compress compression

<M= PPP Deflate compression

[*] PPP filtering

<M> FPP MPPE compression (encryption)
[*] PPP multilink support

=M= PPP over ATM

<M= FPP over Ethernet

< Load >

* ¥E: WURGEH N AN SRR make menuconfig ar AL E, AT LAEEMEEL kernel H3% R .config
A, FEhIN A E .

[ e S O SO Daakg | svals bafore e
AT AT 024 dh.\} e -t
“ # CONFIG_ICPLUS FEY-i2-noc-seci -

< Exit > < Help = < Save >

[ O L AT e BRI _Cr el kel sl after =% F- -
BOSBVTIIL 141001 10n :aaﬂ'( A - AT - \oE
3 CDH‘!II’! Jr}l.l'l _Fl

#: CONFIG_REALTEX_MIY- 13- not: setd

o #: CONFIG_NATIONAL_PIT- 12 mot- seti

161 @+ CONFIG_STELUXE: 18° mot: setd

152 §-CONFIG_LST_ETI0LIC_PHY- is not-setd
191 d-CONFIG_NICREL_PHY- ia-pot- setd

1s4 §- CONFIG_FIXED_PHY- 13-mot- secd

et #-CONFIG_MDTO_BITBANG- i3 nov-secd

1 #-CONFIG_MDIO_PUS_MI%_GFI0- i roc- secd

1307 0 CONFIG_HDIO_BUS MU _NRIOREG- 18- not- setd
1790 # CONFIG_RICREL KIBS#SMA- i3 not-setd
15 CONFIG PPy
| S [-CONFIG_FFP_BEDCONE-
I 151 #+CONFIG_PFP_DEFLATE:
17z #-CONFIG_PRP_FILTER: 12-nou: sexd
120 COMFIG_FEF_MPFEys
1174 CONFIG_PPP_MULTILIMMey:
1278 CONFIG_FPPOE-¥3
1% COMFEG_FRPOLZTRmyS
1977 COMFIC_FPROLAC=yT
17 COMFEG. _PRPOTNS=yT
B2 #-CONFIC_PRP_ASYWC- iz noc-serd
(L e g CWPIG FPP SYUC_TTY- i3-mot- secd
1991 CONFIG _SLIFeyi
1991 CONFIG SLHC-y3
CONFIG_SLIF_COMPRESSED=yS
4 §-CONFIC_SLIP SHART- ia-nat- seel]
(4 CONFIG_ZLIF_WODE_SLIP&wyT

CONFIG_FEALTER_PIY. ix-noc. zeci
CORFIG_MATIONAL_FHY: 82 mot: satd
#: CUNFLG_STELOKP- 12 ot aet

a3 #-CONFIC_LST_ETIOLLC_PRY- is-not- setd
41 4 CONFIC_MICREL_PHY- i3-not-setl

44§ CONFIG_FDED_FHY: 13- Bo
v #-CONFIG_MDIO BITBANG i3-mot seri

= #- CONFIG_MOTO_BUS_MIC_GPIO- i=-noc- sect

o7 #-CONFIG_MDIO_UUS_MUN_MNICREG- 18-not- set
s 9 CONFIC_MICKEL KSSR0SAK: 18- ROL: SEL3
s CONFIG_PPPwys
317 CONPIG_FIT_BEDCONFayE
111 CORFIG_PPP_DEFLATEyT
1 COMFIG_PRP_FILTERsyl
* CONFIG_PFP_MPFEwyl
M CONFIG_PFF_MULTILING =y
" CONFLG_FFFOE=Y:
* COMFIG_FFPOLITI=y!
177 CONFIG_FFPOLAC=y]
Vi CONFIG_PPPOFNSsY:

i COMFIG_PFP_ASYIC i
CONFIG_FFF_STHC_TTT=yi
COMFIG_SLIPays

3 CONFIG_SLHC-¥i
CONFIG_SLIP_CONPRESEEDayS

4 #-CONFIC_SLIF SRART: i3-not-set]

“ CONFTG_SLIF_MODE_BLIFEwyT

3.2. {HFPPPFICHATIHITE IR ER:

3.2.1. PPPEIEIEIERA

fif s PPP_Script.7z BiAF, REARIS IS B A HE DLE] linux B, IR AT PATAR, BLERT

LT
3.2.2. BT SEE

1217 ppp-on JHIAS, AT HHEIE S
./ppp-on

root@zksoft-ThinkPad-X260:/home/zksoft/DATA/PPP_Script# ./ppp-on &

[1] 3769

root@zksoft-ThinkPad-X260:/home/zksoft/DATA/PPP_Script#
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pppd options in effect:

debug # (from gosuncn_options)

nodetach # (from gosuncn_options)

persist # (from gosuncn_options)

dump # (from gosuncn_options)

noauth # (from gosuncn_options)

user Anyname # (from gosuncn_options)

password ?????? # (from gosuncn_options)

/dev/ttyUSB2 # (from gosuncn_options)

115200 # (from gosuncn_options)

lock # (from gosuncn_options)

connect /usr/sbin/chat -v -f /home/zksoft/DATA/PPP_Script/gosuncn_ppp_dialer #
(from command line)

crtscts # (from gosuncn_options)

modem # (from gosuncn_options)

asyncmap © # (from /etc/ppp/options)

lcp-echo-failure 4 # (from /etc/ppp/options)

lcp-echo-interval 30 # (from /etc/ppp/options)

hide-password # (from /etc/ppp/options)

novj # (from gosuncn_options)

ipcp-accept-local # (from gosuncn_options)

ipcp-accept-remote # (from gosuncn_options)

noipdefault # (from gosuncn_options)

defaultroute # (from gosuncn_options)

usepeerdns # (from gosuncn_options)

noccp # (from gosuncn_options)

nobsdcomp # (from gosuncn_options)

noipx # (from /etc/ppp/options)

ATE

OK

ATH

OK

ATP

OK

ATD*99#

CONNECT

Script /usr/sbin/chat -v -f /home/zksoft/DATA/PPP_Script/gosuncn_ppp_dialer finished (pid
3772), status = 0x0

Serial connection established.

using channel 2

Using interface ppp®

Connect: ppp® <--> /dev/ttyUSB2

sent [LCP ConfReq id=0x1 <asyncmap 0x0> <magic ©x9f32d71c> <pcomp> <accomp>]

sent [LCP ConfReq id=0x1 <asyncmap 0x0> <magic ©x9f32d71c> <pcomp> <accomp>]
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sent [LCP ConfReq id=0x1 <asyncmap ©x0> <magic @x9f32d71c> <pcomp> <accomp>]

rcvd [LCP ConfReq id=0x1 <asyncmap 0x0> <magic 0x269f4b16> <pcomp> <accomp>]

sent [LCP ConfAck id=0x1 <asyncmap 0x0> <magic ©x269f4b16> <pcomp> <accomp>]

rcvd [LCP ConfAck id=@x1 <asyncmap 0x0> <magic ©x9f32d71c> <pcomp> <accomp>]

sent [LCP EchoReq id=0x@ magic=0x9f32d71c]

sent [IPCP ConfReq id=0x1 <addr 0.0.0.0> <ms-dnsl ©0.0.0.9> <ms-dns2 0.0.0.0>]

rcvd [IPCP ConfReq id=0x1 <addr 10.9.186.37>]

sent [IPCP ConfAck id=0x1 <addr 10.9.186.37>]

rcvd [LCP EchoRep id=0x0 magic=0x269f4b16]

rcvd [IPV6CP ConfReq id=0x1 <addr fe8@::8528:7420:f982:bcla>]

Unsupported protocol 'IPv6 Control Protocol' (©x8057) received

sent [LCP ProtRej id=6x2 80 57 01 01 00 Qe 01 @a 85 28 74 20 f9 82 bc 1la]

rcvd [IPCP ConfNak id=0x1 <addr 10.9.186.36> <ms-dnsl 61.134.1.6> <ms-dns2 61.134.1.6>]
sent [IPCP ConfReq id=0x2 <addr 10.9.186.36> <ms-dnsl 61.134.1.6> <ms-dns2 61.134.1.6>]
rcvd [IPCP ConfAck id=0x2 <addr 10.9.186.36> <ms-dnsl 61.134.1.6> <ms-dns2 61.134.1.6>]
local IP address 10.9.186.36

remote IP address 10.9.186.37

primary DNS address 61.134.1.6

secondary DNS address 61.134.1.6

Script /etc/ppp/ip-up started (pid 3783)

Script /etc/ppp/ip-up finished (pid 3783), status = 0x®

root@zksoft-ThinkPad-X260: /home/zksoft/DATA/PPP_Script# ifconfig ppp®
pPppo Link encap:Point-to-Point Protocol
inet addr:10.9.186.36 P-t-P:10.9.186.37 Mask:255.255.255.255
UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1580 Metric:1
RX packets:84864 errors:0 dropped:® overruns:® frame:@
TX packets:60318 errors:® dropped:® overruns:® carrier:e
collisions:0 txqueuelen:3
RX bytes:113682221 (113.6 MB) TX bytes:4311774 (4.3 MB)

root@zksoft-ThinkPad-X260: /home/zksoft/DATA/PPP Script# |

root@zksoft-ThinkPad-X260: fhome/zksoft/DATA/PPP_Script# ping www.baidu.com
PING www.a.shifen.com (180.149.132.151) 56(84) bytes of data.
64 bytes from 188.149.132.151: icmp_seg=1 ttl=53 time=55.7 ms
64 bytes from 180.149.132.151: icmp_seg=2 ttl=53 time=45.4 ms
64 bytes from 188.149.132.151: icmp_seqg=3 ttl=53 time=45.8 ms
64 bytes from 186.149.132.151: icmp seg=4 ttl=53 time=36.9 ms

3.2.3. BiFh&EE

175 2 T 5\ “ctrl+c”
2.J21T disconnect I A:

./disconnect
root@zksoft-ThinkPad-X260:/home/zksoft/DATA/PPP_Script# ./disconnect
Terminating on signal 15
Connect time 0.4 minutes.

Sent 641 bytes, received 236 bytes.
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4. FAQ

4.1 WA{ELinuxZF 4t FHTBYILOG

VEAEEE R 225 R (Android B Linux R4 N VAL T B EE A (3 FH )
EF X ME3630 RAIBEA, T SHBA IR RS EM 7 AT LoG PIHK;
X GM510&GM610 R AT, HEFE D) A windows R4t T [ LOG FMHL.

4.2 WEIELInuxRA FFNLEATIESHITRIR

] 22 2.3 TR E ] Minicom L B T#R1E

WA 2355 Minicom T B, AT RZEWN T4

echo —e "at+csq" > Jdev/ttyUsed J/BE R 15 5 s

ot Bteesq FIFTARI0 AT #54 B4, dev/ityUSBL il ity AT 301, 3 1S BLAE B LAk
X o
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5. A< IEXEIRF= mUSB PIDDELR
. FEEs  soss wo

diag 0x19D2 0x0076

diag+AT+modem 0x19D2 0x0016

ME3630 Z517=am diag+AT+modem+NDIS+ADB 0x19D2 0x1432
S\ VID/PID RNDIS+diag+AT+modem+ADB 0x19D2 0x0602
diag+AT+modem+mbim+ADB 0x19D2 0x0601
diag+AT+modem+ECM+ADB 0x19D2 0x1476

diag 0x305A 0x1401

diag+AT+modem 0x305A 0x1402

MESEE e 208 diag+AT+modem+NDIS+ADB 0x305A 0x1403
EEENL 1D /PID rndis+diag+AT+modem+ADB 0x305A 0x1404
diag+AT+modem+mbim+ADB 0x305A 0x1405
diag+AT+modem+ECM+ADB 0x305A 0x1406
diag+at+modem+NMEA 0x305A 0x1417

ME3630_TM diag+at+modem+NMEA+ndis+adb 0x305A 0x1418
(5 GPs NMEA S ) rndis+diag+at+modem+NMEA+adb 0x305A 0x1419
diag+at+modem+NMEA+mbim+adb 0x305A 0x141A
diag+at+modem+NMEA+ecm+adb 0x305A 0x141B

diag+modem+NDIS 0x305A 0x140A
diag+modem+NDIS+ADB 0x305A 0x140B

GM620 MTP+ADB 0x305A 0x140C

CcD 0x305A 0x140D

MTP 0x305A 0x140E

RNDIS+diag+AT 0x305A 0x1411

diag+AT+ECM 0x305A 0x1412

GM510 WTPTP 0x305A 0x1413
RNDIS+diag+AT+modem 0x305A 0x1414

ECM+diag+AT+modem 0x305A 0x1415

Linux ZR 4 T ANF i D i _ER P 2L AR
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