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General Notes

SIMCom offers this information as a service to its customers, to support application and engineering efforts that
use the products designed by SIMCom. The information provided is based upon requirements specifically
provided to SIMCom by the customers. SIMCom has not undertaken any independent search for additional
relevant information, including any information that may be in the customer’s possession. Furthermore, system
validation of this product designed by SIMCom within a larger electronic system remains the responsibility of the

customer or the customer’s system integrator. All specifications supplied herein are subject to change.

Copyright

This document contains proprietary technical information which is the property of SIMCom Limited., copying of
this document and giving it to others and the using or communication of the contents thereof, are forbidden
without express authority. Offenders are liable to the payment of damages. All rights reserved in the event of grant
of a patent or the registration of a utility model or design. All specification supplied herein are subject to change

without notice at any time.

Copyright © Shanghai SIMCom Wireless Solutions Ltd. 2012

2. 26.08.2008



Version History

3. 26.08.2008



A company of SIM Tech

Contents

GBNEIAI NOTES ...ttt R R R et R Rt R et n bt e R b e r et n e nn e -2-
(0] o)V ¢ 1o o1 ST SPRSPR R -2-
AV T o o I = T Ao N YOS -3-
1 Driver issued BY LINUX KEIMEL.......co.o ittt ettt bbbt eees -5-
1.1 IMOGITY The AFIVET ..ttt ettt b e b bbbt e bt bt e bt eb e st e b e b et eneebeeneetes -5-
1.1.1  SUpPOrt SYStEM SUSPENA/IESUIMIE. ......cuiiuiitiiterteiteteseeseete bt st st see et e st eebesbesbesbe e eseeseabesbesbesbenbe e e e eneereeneanes -5-
1.1.2 SUPPOIT IOW POWET MOTE ... .cviiiniinieiieiiete sttt ettt sttt b et sb e bbbt b e et e ebesbesb et e e eneebeeneenes -6-
1.1.3  Add ShOIt PACKEE FIAG ...ttt b et bbb e -6-
1.2 BUIIA the ArIVET .ottt -7-
1.3 USE tNE AIIVET ..ottt r et -11-
1.3.1 Install the driver(driver as MOdUle ONIY) ........cooiiiiiiie e -11-
1.3.2 USE ThE AFIVET .ttt -12 -
1.3.3  REMOVE the ArIVET ..ottt nn e -14 -

-4 - 26.08.2008



A company of SIM Tech

SCOPE

This document is a brief description on:

1.

How to build and use the driver on Linux issued by SIMCom in order to use
SIMCom devices.
How to modify, build and use the driver on Linux issued by Linux kernel in

order to use SIMCom devices.

1 Driver issued by Linux kernel

In fact the kernel with version of 2.6.20 and later has a common driver named

usbserial which can also be used by SIMCom device.

Succeeding sections will use the kernel code of 2.6.35 as an example to depict how

to modify, build and use kernel driver for SIMCom device in fail detail.

1.1 Modify the driver

One needs to add the vendor ID and product ID of SIMCom to kernel driver in order

to support SIMCom device

drivers\usb\serial\option.c:.

[FaeTINe ULIVETTI VENDUR 1D UXUD3C
#define OLIVETTI PRODUCT OLICARD10@ 0xco00
/*add by simcom*/
#define SIMCOM WCDMA VENDOR ID 0x05C6
j#define SIMCOM WCDMA PRODUCT ID 0x9000
/*end by simcom*/
/* some devices interfaces need special handling due to a number of reasons */
enum option blacklist reason {
OPTION BLACKLIST NONE = 0,
OPTION BLACKLIST SENDSETUP = 1,
OPTION BLACKLIST RESERVED IF = 2
}:
struct option blacklist info {
const u32 infolen; /* number of interface numbers on blacklist */
const u8 *ifaceinfo; /* pointer to the array holding the numbers */
enum option blacklist reason reason;
Y
static const u8 four g wl4 no sendsetup[] = { 0, 1};
static const struct option blacklist info four g wl4 blacklist = {
.infolen = ARRAY SIZE(four_g wl4 no sendsetup),
.ifaceinfo = four g wl4 no sendsetup,
.reason = OPTION BLACKLIST SENDSETUP
}:
static const struct usb device id option ids[] = {
{ USB_DEVICE(SIMCOM WCDMA VENDOR ID, SIMCOM WCDMA PRODUCT ID) }, /*add by simcom*/
{ USB_DEVICE(OPTION VENDOR ID, OPTION PRODUCT COLT) },
{ USB DEVICE(OPTION VENDOR ID, OPTION PRODUCT RICOLA) },
{ USR DFVTCF(OPTTON VFNDOR TD. OPTTON PRODUCT RTCOLA I TGHT) }.
1.1.1 Support system suspend/resume

Add . reset resume call-back function if kernel support, for some USB HOST

controller issue a bus reset to USB devices when system resume, USB port will be

unloaded, and loaded later, the reset resume call-back funcion will avoid the port

unloading when system resume, for more detail please refer to kernel USB driver
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documents .
974 static struct usbh_driver option_driwver = | 958 static struct ush_driver option_driwer = {
975 Jhamne = "option™, 969 . hame = "option”,
76 Jprobe = usb_serial probe, 270 .probe = usbh_sgerial probe,
77 .dizconnect = usb_serial disconmect, 971 Jdigconnect = usbh_zerial_disconmect,
078 #ifdef CONFIG_PFM 972 #ifdef CONFIG_FM
979 . suspend = usb_serial suspend, 973 . suspend = usb_serial suspend,
350 . LESULE = usb_serial resume, 974 . Lesume = usb_serial resume,
| 975 Lreset resume = ush_serial_ resume,
951 . Zupports_autosuspend = 1, 976 . 3upports_autosuspend = 1,
952 #endif 277 #endif
983 .id_table = option_ids, 978 .id_table = option_ids,
954 no_dynamic_id = 1, » 979 no_dynamic_id = 1,
985 1} 980

1.1.2 Support low power mode

For kernel 2. 6. 36, add the follow highlight code to end of option probe function:

riptor.idProduct

idProdu

111z data = serial->private = kzalloc(sizeof{struct ush wwan intf priwvate), GFP_KERNEL);
1113

1114 if (!data)

1115 return -ENOMEM:

1118 data-»send_setup = option send setup:

1117 spin_ lock init({edata->susp_ lock)

1118 data-»private = [woid *)id->driver_ info;

1113 return 0O;

1120 i

For kernel 2. 6. 38, add the follow highlight code to end of option probe function:

:riptor.idProduct
. idPrar

1.1.3 Add short packet flag

Since the max packet size of BULK endpoint on SIMCOM module in High USB speed
is 512 bytes, in Full USB speed is 64 bytes, in addition the USB protocol says

An endpoint must always transmit data payloads with a data field less than or equal to the endpoint’s
reported wMaxPacketSize value. When a bulk IRP involves more data than can fit in one maximumn-sized
data payload. all data payloads are required to be maximum size except for the last data payload. which will
contain the remaining data. A bulk transfer is complete when the endpoint does one of the following:

e  Has transferred exactly the amount of data expected

ransfers a packet with a payload size less than wMaxPacketSize or transfers a zero-length packet

When a bulk transfer is complete, the Host Controller retires the current IRP and advances to the next IRP.
If a data payload is received that is larger than expected, all pending bulk IRPs for that endpoint will be
aborted/retired.

So one needs to send an zero—length packet additional if one wants to transmit

the data stream with length exactly multiple of wMaxPacketSize.
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Fortunately one needs not to send zero packet manually, one only needs to modify
a little driver code:

drivers\usb\serial\usb_wwan.c:

/¥ Setup urbs */
static void USh_wwan_setup_urbs(struct usb_serial *serial)
o

inti, j;

struct usb_serial_port *port;

struct usb_wwan_port_private *portdata;

dbg("%=s", _ func_ J;

for (i =0, i < serial- >num_ports; i++) 1
port = serial- >port[i];
portdata = usb_get_serial_port_data(port);

A% Do indat endpoints first */
for (=0, i< N_IN_URE; ++i){
portdata- =in_urbs[i] = usb_wwan_setup_urb{serial,

port- =
bulk_in_endpoint&ddress,
LSB_DIR_IM,
port,
portdata- =
in_buffer[i],
[N_BUFLEM,
usb_wwan_indat_callback};

by

£ % outdat endpoints */
for (=0; 1< N_OUT_URB; ++7) {
portdata- =out_urbs[j] = usb_wwan_setup_urb{serial,

port- =
bulk_out_endpointAddress,
USE_DIR_OUT,
port,
portdata- =
out_buffer

[,
OUT_BUFLEN,

usb_wwan_outdat callback];

portdata- >out_urbs[j]- »transfer_flags | = URB_ZERQO_PACKET; //aad by simcom

} ? end for i=0;i<serial-=num_por... 7
} 7 end usb_wwan_setup_urhs 7

NOTE: This modification is only for the driver option. ko

1.2 Build the driver

One needs to setup the kernel development environment first which include kernel
source code and cross compiler environment.
Following is a step—by—step instruction on how to build the driver into kernel.

1) Use “sudo make menuconfig” to configure the kernel.

madfsl@ubuntu:/mnt/hgfs/linux_kernel code/linux-2.6.35.3/1inux-2.6.35.3% 1s
Kbuild Makefile REPORTING-BUGS

COPYING

CREDITS MAINTAINERS README

madfsl@ubuntu:/mnt/hgfs/linux_kernel code/linux-2.6.35.3/1inux-2.6.35.3%
madfsl@ubuntu:/mnt/hgfs/1linux kernel code/linux-2.6.35.3/1inux-2.6.35.3%
madfsl@ubuntu:/mnt/hgfs/linux kernel code/linux-2.6.35.3/1linux-2.6.35.3%

madfsl@ubuntu: /mnt/hgfs/linux _kernel code/linux-2.6.35.3/1inux-2.6.35.3$ sudo make menuconfigl]

2) Enter into menu “Device Drivers”
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; ma .[mgwn { i'ﬂf““ﬂlﬂilﬂjﬁ“ll "Qﬁlﬂlw}_ﬁwi’l“l IX-2.6.35; ;uul IX-2.6.35.3" l@@]
File Edit View Terminal Help
.config - Linux Kernel v2.6.35.3 Configuration

Linux Kernel Configuration
Arrow keys navigate the menu. <Enter> selects 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 [ ] excluded
<M> module < > module capable

General setup --->
[*] Enable loadable module support --->
-*- Enable the block layer --->
Processor type and features --->
Power management and ACPI options --->
Bus options (PCI etc.) --->
Executable file formats / Emulations --->
-*- Networking support --->
(| vevice Drivers --->
Firmware Drivers --->
File systems --->
Kernel hacking --->
Security options --->
-*- Cryptographic API --->
[*] virtualization --->

< Exit > < Help >

3) Continue enter into menu “USB support”

a madrsieubunta:y/mnt/hgrs/linux_kKernel“cod e/linux=2.6:35.3/liNux=2.6.35:3 " L=1re x|
File Edit View Terminal Help
.config - Linux Kernel v2.6.35.3 Configuration

Device Drivers
Arrow keys navigate the menu. <Enter> selects 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 [ ] excluded
<M> module < > module capable

-*- Power supply class support --->
{*} Hardware Monitoring support --->
-*- Generic Thermal sysfs driver --->
[*] watchdog Timer Support --->
Sonics Silicon Backplane --->
[*] Multifunction device drivers (NEW) --->
[*] voltage and Current Regulator Support --->
< > Multimedia support (NEW) --->
Graphics support --->
<M> Sound card support --->
[*] HID Devices --->
{M} Ultra Wideband devices (EXPERIMENTAL) --->
<*> MMC/SD/SDIO card support --->
< > Sony MemoryStick card support (EXPERIMENTAL) --->

< Exit > < Help >

4) Continue enter into menu “USB Serial Converter support”

-8- 26.08.2008



A

ee:
Com

company of SIM Tech

HE!,

me -|EIQ!' ?|>| i "&WIJJE}E]HJM_}W@;_MJ“]I IX-2. ‘2_:1'3'j:7l|]| IX=2.1 -}“‘;&‘;‘g—

File Edit View Terminal Help
.config - Linux Kernel v2.6.35.3 Configuration

USB support
<Enter> selects submenus --->.
Pressing <Y> includes, <N> excludes, <M> modularizes features.
Legend: [*] built-in

Arrow keys navigate the menu.
hotkeys.
<Esc><Esc> to exit, <?> for Help, </> for Search.
<M> module < > module capable

Press

Highlighted letters are
[ 1 excluded

SanDisk SDDR-09 (and other SmartMedia, including DPCM) support
SanDisk SDDR-55 SmartMedia support
Lexar Jumpshot Compact Flash Reader
Olympus MAUSB-10/Fuji DPC-R1 support
Support OneTouch Button on Maxtor Hard Drives
Support for Rio Karma music player
SAT emulation on Cypress USB/ATA Bridge with ATACB
The shared table of common (or usual) storage devices
*** USB Imaging devices ***
USB Mustek MDC80@ Digital Camera support
Microtek X6USB scanner support
*** USB port drivers ***
USS720 parport driver
*> USB Serial Converter support
*** USB Miscellaneous drivers ***

< Exit >

< Help >

”

5) Type “y” to select menu “USB driver for GSM and CDMA modems” , of course one
can type “m” to compile the driver as a module
L.,____._J‘u: '”il_lg“!'.l.;l'll "b‘lﬂlﬂ.’l#ﬁ:“h "fj.';.ﬁ!ual;"' de/linux=2.6.35.3/linux-2.6.35.3" .[EJ‘@. ]ﬁi
File Edit View Terminal Help

Linux Kernel v2.6.35.3 Configuration

USB Serial Converter support
<Enter> selects submenus --->.

Pressing <Y> includes, <N> excludes, <M> modularizes features.

Legend: [*] built-in

Arrow keys navigate the menu.
hotkeys.
<Esc><Esc> to exit, <?> for Help, </> for Search.
<M> module < > module capable

Press
[ 1 excluded

Highlighted letters are

USB Qualcomm Auxiliary Serial Port Driver (NEW)
USB Qualcomm Serial modem (NEW;
USB SPCP8x5 USB To Serial Driver
1USB HP4x Calculators support
USB Safe Serial (Encapsulated) Driver
USB Secure Encapsulated Driver - Padded
USB Siemens MPI driver (NEW)
USB Sierra Wireless Driver
USB Symbol Barcode driver (serial mode) (NEW)
USB TI 3410/5052 Serial Driver
USB REINER SCT cyberJack pinpad/e-com chipcard reader
USB Xircom / Entregra Single Port Serial Driver
<*> USB driver for GSM and CDMA modems
USB ZyXEL omni.net LCD Plus Driver
USB Opticon Barcode driver (serial mode) (NEW)

RN

A
v

$3¢

¢

< >

< Exit >

< Help >

6) Some other options need to be configured, so please enter into menu

Drivers —> Generic Driver Options”

“Device
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= madisieubunti:y/mnt/hgis/linux kernel code/linux=2.6.35.3/IINuxX=2.6.35.3"

File Edit View Terminal Help
.config - Linux Kernel v2.6.35.3 Configuration

Device Drivers

Arrow keys navigate the menu. <Enter> selects 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 [ ] excluded

<M> module < > module capable

= [T

Generic Driver Options ---

<*> Connector - unified userspace <-> kernelspace linker --->
<M> Memory Technology Device (MTD) support --->
<M> Parallel port support --->
-*- Plug and Play support --->
[*] Block devices --->
[*] Misc devices --->
< > ATA/ATAPI/MFM/RLL support (DEPRECATED) --->
SCSI device support --->
<*> Serial ATA and Parallel ATA drivers --->
[*] Multiple devices driver support (RAID and LVM) --->
[¥] Fusion MPT device support --->
IEEE 1394 (FireWire) support --->
<M> 120 device support --->
[*] Macintosh device drivers --->

< Exit > < Help >

»

7) Type “y” to select the following two options

- m "I'”‘]I@“ pUn 5'1}/11“13}&{)13““ V) fgmlliliibﬂﬁl”l UX-2.6. :l.]..:ul]l UX-2.6.35.3"

File Edit View Terminal Help
Linux Kernel v2.6.35.3 Configuration

Generic Driver Options
hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press

<M> module < > module capable

Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters are

<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded

e

()

[*] Automount devitmpfs at /dev, after the kernel mounted the rootfs
- Of a ~ ad O'I necaq Olll L7 V", = Semile

[*] Prevent firmware from being built

-*- Userspace firmware loading support

[ 1 Include in-kernel firmware blobs in kernel binary

() External firmware blobs to build into the kernel binary

[ 1 briver Core verbose debug messages

[ ] Managed device resources verbose debug messages

< Exit > < Help >

8) Exit and save the configuration.

-10 -
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File Edit View Terminal Help
.config - Linux Kernel v2.6.35.3 Configuration

Do you wish to save your new kernel configuration?
<ESC=<ESC> to continue.

< Mo >

After configuration, these items will be configured:
CONFIG_USB =y

CONFIG_USB_SERIAL=y

CONFIG_USB_SERIAL OPTION=y

CONFIG_DEVTMPFS=y

CONFIG_DEVTMPFS_MOUNT=y

2) Use “sudo make” to compile the kernel or use “sudo make modules” to compile

the dr1ver as a module

madfsbnubunfu fmnTHthSflan: kﬁrnﬁl CDdelanr 2 6. 35 3#11nu: 2 6. 35 3< sudo ma
ke
[sudo] password for madfsl:

HOSTLD scripts/kconfig/conf
scripts/kconfig/conf -s arch/x86/Kconfig

1.3 Use the driver

As you move through this chapter new kernel firmware or new driver:

option. ko(compiled as module) is ready.
1.3.1 Install the driver(driver as module only)

If one compiles the driver as a module one needs to install it first
one can use the following command to install the driver:
modprobe option. ko

This command will install all the needed drivers.
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“USB-Serial—CONd

root@freescale /Tib/moduTes/2.6.35.3-571-gccaz9a0/kerneT/drivers/usb/seriald Ts
option.ko usb_wwan.ko usbserial.ko

root@freescale /l1ib/modules/2.6.35.3-571-gcca29a0/kernel/drivers/usb/serial$ mod
probe option.ko

usbcore: registered new interface driver usbserial

ushserial: USB Serial Driver core

USE Serial support registered for GSM modem (l-port)

usbcore: registered new interface driver option

option: v0.7.2:USB Driver for GSM modems

root@freescale /lib/modules/2.6.35.3-571-gcca29a0/kernel/drivers/usb/serial$

If all right the driver will be installed to the system, one can use the following
command to query the result:

Ismod |grep option

Foot@freescale }ﬁ;B?modﬁ1es}ETE.35.§:§$i-gcca29a0/kerne1/drivers/usb/ser1a1$ Tsm
d |grep option

ption 12548 0
sb_wwan 7381 1 option
sbhserial 234 2 option,usb_wwan

3430
oot@freescale /1ib/modules/2.6.35.3-571-gcca29a0/kernel/drivers/usb/serial$

Note: this installation procedure is invalid when rebooting the system, so If one
wants to install the driver automatically when starting the system, one should better

put the installation instruction to the startup script.

1.3.2 Use the driver

After the driver installed one can use SIMCom device via the driver, now plug
the SIMCom device to the host device via USB connector, and if the device is
identified by the driver, 5 device files named ttyUSBO, ttyUSB1, ttyUSB2, ttyUSB3
and ttyUSB4 will be created in directory /dev

The relationship between the device files and SIMCom composite device is like
this:

Device file SIMCom composite device
ttyUSBO DIAG interface
ttyUSB1 NMEA interface
ttyUSB2 ATCOM interface
ttyUSB3 MODEM interface
ttyUSB4 Wireless Ethernet Adapter interface

SIMCom device is plugged in:

root@freescale /1ib/modules/2.6.35.3-571-gccaz9al0/kernel /drivers/usb/seriald usb 2-1: new full speed USB device uf
ing fsl-ehci and address 2

option 2-1:1.0: GSM modem (l-port) converter detected

usb 2-1: GSM modem (1l-port) converter now attached to ttyUSBO
option 2-1:1.1: GSM modem (l-port) converter detected

usb 2-1: GSM modem (l-port) converter now attached to ttyUSBL
option 2-1:1.2: GSM modem (l-port) converter detected

ush 2-1: GSM modem (l-port) converter now attached to ttyuse2
option 2-1:1.3: GSM modem (l-port) converter detected

usb 2-1: GSM modem (l-port) converter now attached to ttyUSB3
option 2-1:1.4: GSM modem (l-port) converter detected

usb 2-1: GSM modem (l-port) converter now attached to ttyUSB4

Device files are created:
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root@freescale /1ib/modules/2.6.35.3-571-gcca29a0/kernel/drivers/usbh/serial$ Ts
/dev |grep USE

ttyUSBO

ttyusel

ttyusB2

ttyusB3

ttyUSB4

root@freescale /1ib/modules/2.6.35.3-571-gccaz9al0/kernel/drivers/usb/serials

NOTE :
1 In some composite devices of SIMCom not all of the interfaces are existed, so

the relationship is dynamic.
2 Only the NMEA, ATCOM and MODEM interface can be worked correctly with this

driver.

If one gets the device files ready one can use tools such as minicom, wvdial etc

to use the device,

B 192.167. 39. 105 — SecureCRT
File Edit View Optiens Transfer Script Teools Help
HERE R QA =& 5%y 7

192, 167. 39.1058

2lcome to minicom 2.1

rch Hisgtory Buffer, I18n

Ready ssh2: AES-25A 15, 1 24 Rows, 80 Cols Linux NN

ATCOM interface
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1 | MOR | Minicom WAL Offline

NMEA interface
1.3.3 Remove the driver

One can use the following command to uninstall the driver:

rmmod option
root@freescale /lib/modules/2.6.35.3-571-gccaz2%9a0/kernel/drivers/usb/seriald rmm
od option.ko
usbcore: deregistering interface driver option
option: option_instat_callback: error -108
optionl ttyUSB4: GSM modem (l-port) converter now disconnected from ttyUsSB4
option 2-1:1.4: device disconnected
option: option_instat_callback: error -108
optionl ttyUSB3: GSM modem (l-port) converter now disconnected from ttyUSB3
option 2-1:1.3: device disconnected
optionl ttyUSBZ2: GSM modem (l-port) converter now disconnected from ttyUSB2
option 2-1:1.2: device disconnected
optionl ttyUSBl: GSM modem (l-port) converter now disconnected from ttyUSB1l
option 2-1:1.1: device disconnected
optionl ttyUSBO: GSM modem (l-port) converter now disconnected from ttyUSBO
option 2-1:1.0: device disconnected
USB Serial deregistering driver GSM modem (l-port)
root@freescale /lib/modules/2.6.35.3-571-gcca2%9a0/kernel/drivers/usb/serial$

After removed one can use “lsmod |grep option” to check if the driver has been

removed correctly.

Note: when removing the driver one must disconnect the device and close all the tools

using the device first
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