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2. Introduction

This document defines and specifies the TG105/TG145 module. Please refer to the chapter 6
Product Information.This document describes the hardware interface of the TECHWISH TG105/

TG145 module that connects to the specific application and the air interface.

This document can help you quickly understand module interface specifications, electrical and
mechanical details. With the help of this document and other TG105/TG145 application notes,
user guide, you can use TG105/TG145 module to design and set-up mobile applications quickly.

2.1. Related documents

( - ) 4
Table 1: Related documents \

Copyright © Shanghai TechWish Ltd. 2009
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2.2. Terms and abbreviations

Table 2: Terms and abbreviations

Copyright © Shanghai TechWish Ltd. 2009
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VOLmax Maximum Output Low Level Voltage Value
VOLmin Minimum Output Low Level Voltage Value
Phonebook abbreviations

FD SIM fix dialing phonebook

LD SIM last dialing phonebook (list of numbers most recently dialed)
MC Mobile Equipment list of unanswered MT calls (missed calls)
ON SIM (or ME) own numbers (MSISDNs) list

RC Mobile Equipment list of received calls

SM SIM phonebook

FWP Fixed Wireless Phone

FWT Fixed Wireless Terminal

NC Not connect

2.3. Safety caution

/7
The following safety precautions must be observed.during all phases of the operation. Usage ,
service or repair of any cellular terminal or mobile incorporating TGlOS)lodule. Manufactures of
the cellular terminal should send words the following safety information to users and operating
personnel and to incorporate these guidelines intoyall manuals supplied with the product. If not so,
TECHWISH does not take on any liability for,customer failure to comply with these precautions.

When in a hospital or other health care facility, observe the restrictions about
the use of mobiles. Switch the cellular terminal or mobile off, medical

equipment may be sensitive to not operate normally for RF energy interference.

X

Switch off the cellular terminal or mobile before boarding an aircraft.

.X \ Make sure it be switched off. The operation of wireless appliances in an
aircraft is forbidden to prevent interference with communication systems.
Forget to think much of these instructions may lead to the flight safety or
offend against local legal action, or both.

!ﬂi" Do not operate the cellular terminal or mobile in the presence of
flammable gases or fumes. Switch off the cellular terminal when you are
near petrol stations, fuel depots, chemical plants or where blasting

operations are in progress. Operation of any electrical equipment in
potentially explosive atmospheres can constitute a safety hazard.

COpyright © Shanwum TCUHIVVION WU, UV Y 11
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Your cellular terminal or mobile receives and transmits radio frequency

energy while switched on. RF interference can occur if it is used close to TV

sets, radios, computers or other electric equipment.

Road safety comes first! Do not use a hand-held cellular terminal or mobile
i when driving a vehicle, unless it is securely mounted in a holder for hands
free operation. Before making a call with a hand-held terminal or mobile,

park the vehicle.

y ) |

@ GSM cellular terminals or mobiles operate over radio frequency signals and
cellular networks and cannot be guaranteed to connect in all conditions, for
example no mobile fee or a invalid SIM card. While you are in this condition
and need emergent help, Please Remember using emergency calls. In order
to make or receive calls, the cellular terminal or mobile must be switched on
and in a service area with adequate cellular signal strength.

Some networks do not allow for emergency call if certain network services
or phone features are in use (e.g. lock functions, fixed dialing etc.). You may

have to deactivate those features before you can make an emergency call.

Also, some networks require that a valid SIM card be properly inserted in
the cellular terminal or mobile.

Copyright © Shanghai TechWish Ltd. 2009 12
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3. Product concept

The TG105 is a Dual-band GSM engine that works on frequencies EGSM 900 MHz, DCS 1800
MHz, The TG105 features GPRS multi-slot class 12 (default) / class 10/ class 8 and supports the
GPRS coding schemes CS-1, CS-2, CS-3 and CS-4.

With a tiny profile of 33mm x 33mm x 3.45mm, the module can meet almost all the requirements,
such as FWP, FWT, PDA phone and other mobile devices.

The physical interface to the mobile application is made through a 68-pin SMT pad, which
provides all hardware interfaces between the module and customers’ boa
® The keypad and LCD interface will give you the flexibility to d cus

zed
applications.
. . . . 'w
® Serial port can help you easily develop your applications.
&
® Two audio channels include two microphone two speaker outputs. This can be

inputs and
easily configured by AT command. Y
The module is designed with power sa\«echn& he current consumption is as low as

1.5 mA in SLEEP mode. ‘ \ ‘ )

the P/I' (otocolynded TCP/IP AT commands are developed
/IP protocol easi hich is very useful for those data transfer

The TG105 is integrated wi
for customers to use the T

applications. ﬁ

The modules W conﬁ

3.1. Key features

\ y
Table 3: Mod ey features

t to EU regulation.

Power supply Single supply voltage 3.4V — 4.5V
Power saving Typical power consumption in SLEEP mode to 1.5 mA
( BS-PA-MFRMS=5 )
Frequency bands ® TG105: Dual-band: EGSM 900, DCS 1800
® TG145: Quad-band: GSM850, EGSM 900, DCS1800,
PCS1900.

® The module can search these frequency bands automatically.
The frequency bands also can be set by AT command.

Copyright © Shanghai TechWish Ltd. 2009 13
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y

of the TG105 module and illustrates the major
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Full Power
function
UART supply

LCD
interface RF PAD
Egmmd
SIM card "

Key board

Audio interface

(Figu?e Wnal diagram
- \

3.3. Evaluation board

module.

For details, please refer to the TG105-EVB_UGD document.

Copyright © Shanghai TechWish Ltd. 2009 16
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4. Application interface

The module is equipped with a 68-pin 1.5mm pitch SMT pad that connects to the cellular
application platform. Sub-interfaces included in these pads are described in detail in following
chapters:

® Power supply (refer to Chapter 4.3)

®  Serial interfaces (refer to Chapter 4.8)

® Two analog audio interfaces (refer to Chapter 4.9)

® SIM interface (refer to Chapter 4.11)

Electrical and mechanical characteristics of the SMT pad are specified in ter 7,

-

4.1. Pin description

Table 5: Pin description

Copyright © Shanghai TechWish Ltd. 2009
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4.2. Operating modes

The table below briefly summarizes the various operating modes referred to in the following

chapters.

Table 6: Overview of operating modes

Copyright © Shanghai TechWish Ltd. 2009
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4.3. Power supply

The power supply of module is from a single voltage source of VBAT= 3.4V...4.5V. In some case,
the ripple in a transmitting burst may cause voltage drops when current consumption rise to typical
peaks of 2A. So the power supply must be able to provide sufficient current up to 2A.For the
VBAT input, a local bypass capacitor is recommended. A capacitor (about 100 pF, low ESR) is
recommended. Multi-layer ceramic chip (MLCC) capacitors can provide the best combination of
low ESR and small size but may not be cost effective. A lower cost choice may be a 100 puF
tantalum capacitor (low ESR) with a small (0.1uF to 1pF) ceramic in parallel, which is illustrated
as following figure. The capacitors should put as close as possible to the TG105/VBAT pins. The

following figure is the recommended circuit.

VBAT f \ y
1 y
.__
' Y
G — (e

N

g
Figure 2: Reference circuit of the VBAT input

4
The circuit design of the p&pply depends }trongly from the power source where this power

is drained. The following re is the reference design of +5V input source power supply. The
designed output for the power supply is 4:12V, thus a linear regulator can be used. If there’s a big

difference between.the input source and the desired output (VBAT), a switching converter power

le becaus’ of its better efficiency especially with the 2A peak current in

The single 3.
VBAT directly.

maximum voltage ¢an rise over the absolute maximum voltage for the module and damage it.

i-Ion céll battery type can be connected to the power supply of the module
t.the Ni_Cd or Ni_MH battery types must be used carefully, since their

Copyright © Shanghai TechWish Ltd. 2009 22
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WBAT
02071
DC input {5-12) MIC29302WT
%201
— 2l ouTl .
B | , | ]
Ry g E
' £ com . N
= 100uF +L coo2 —Lcoo3 Eﬂzua
- R201
T L] —_ PR PR
R202 - - -
13K
{ Y4
Figure 3: Reference circuit of the source powersupply‘input 4

The RF Power Amplifier current (2.0A peak in GSM/GPRS mode) flows da ratio of 1/8 of
time, around 577us every 4.615ms. The following fi

re is the T wvoltage and current ripple
test condition is VBAT=4.0V, VBAT
1 (ESR=0.7Q2) and Cg=1pF.

wave at the maximum power transmittingyphas

maximum output current =2A, C A=100A<" tantalum,capa

»
BTTus I : 4. B15ms :
L o
we 1L T T e
, | |
VBAT I |

|_| |_| |_| |_|_ _____ _1 Max : 400mV

4

Figure 47"Power supply limits during transmitting burst

4.3.1 Power supply; pins

The VBAT pins are dedicated to connect the supply voltage; and the GND pins are recommended
for grounding. VRTC pin can be used to back up the RTC.

4.3.2 Minimizing power losses

Please pay special attention to the power supply design for your applications. Please make sure
that the input voltage will never drop below 3.4V even in a transmitting burst during which the

current consumption may rise up to 2A. If the power voltage drops below 3.4V, the module may

Copyright © Shanghai TechWish Ltd. 2009 23
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be switched off. The PCB traces from the VBAT pads to the power source must be wide enough to
ensure that there isn’t too much voltage drop occur in the transmitting burst mode.

4.3.3 Monitoring power supply

To monitor the supply voltage, you can use the “AT+CBC” command which include three
parameters: charging status, voltage percent and voltage value (in mV). It returns the battery
voltage 1-100 percent of capacity and actual value measured at VBAT and GND.

The voltage is continuously measured at intervals depending on the operating mode. The
displayed voltage (in mV) is averaged over the last measuring period beforé the “AT+CBC”

command is executed.

For details please refer to document [1] / \ y
4

4.4. Power up and power down scenarios

4.4.1 Turnon /
N

The module can be turned on by various waysjwhic escribed in following chapters:

® Via PWRKEY pin: starts normal oﬂerating mode (please refer to chapter 3.4.1.1);
®  Via RTC interrupt: starts ALARM modes (please refer to chapter 3.4.1.2)

Note: The AT command
“RDY” is received from t

st be set after,the module is power on and Unsolicited Result Code
serial port. However if the module was set autobauding, the serial
port will receive nothing, t T comma?‘ld can be set after 2-3S from the module is power on.
You can use “AT+IPR=x;&W?" to set a fix baud rate and save the configuration to non-volatile
flash memory. After the canfiguration was saved as fix baud rate, the Code “RDY”” should be
received from“the | port albthe time when the module was power on. Refer to Chapter
“AT+IPR in document [1].

4.4.1.1 Turn on module using the PWRKEY pin (Power on)
You can turn on the module by driving the PWRKEY to a low level voltage for some time and
then released. The simple circuit illustrates as the following figures.

Copyright © Shanghai TechWish Ltd. 2009 24
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PWRKEY

L

L

Turn on impulse

Figure 5: Turn on the module using drivi%uit\

PWRKEY
— O -
1
TVS1

gure6: Turn en the mWIe using button

The power on scenarios illustrates as foll(v/m%ure.

Pulldown > 2s

Hiz

r
k4

PWRKEY
(INPUT)

Vi = 0L7T*VBAT
\}"-",‘*'-50.3 *VBAT /

|
|
VDD _EXT |
(OUTPUT) |
T
|

Figure 7: Timing of turn on system

Copyright © Shanghai TechWish Ltd. 2009 25
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When power on procedure complete, the module will send out following result code to indicate
the module is ready to operate when set as fixed baud rate.
RDY

This result code does not appear when autobauding is active.
4.4.1.2 Turn on module using the RTC (Alarm mode)

Alarm mode is a power-on approach by using the RTC. The alert function of RTC makes the
module wake up while the module is power off. In alarm mode, the module will not register to
GSM network and the software protocol stack is closed. Thus the parts of AT commands related
with SIM card and Protocol stack will not be accessible, and the others be used as well as in
normal mode. \

Use the “AT+TALARM” command to set the alarm time. The RTC remains.the ala ime 1f the
module is power down by “AT+TPOWD=1" or by PWRKEY pin. Once the alarm tlme is expired

and executed, the module will go into the alarm mod is case, the module will send out an
Unsolicited Result Code (URC) when set as fixed baud rate:

RDY
ALARM MODE ‘

This result code does not appear whin autobauding isiactive.

N

During alarm mode, use “A ?command to flery the status of software protocol stack; it

will return 0 which indicates that the protocol stack is closed. Then after 90s, the module will
power down automaticall
“AT+CFUN=1" cdﬁahd,
mode, driving the PWRKEY to alow level voltage for a period will cause module to power down

(Please refemto th r down ;apter).
o

owever, during ﬁrm mode, if the software protocol is started by
rocess of automatic power down will not be available. In alarm

Table 7: AT commands used in alarm mode

AT+TALARM Set alarm time

AT+CCLK Set data and time of RTC
AT+TPOWD Power down

AT+CFUN Start or close the protocol stack

Copyright © Shanghai TechWish Ltd. 2009 26
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4.4.2 Turn off

Following procedure can be used to turn off the module:

® Normal power down procedure: Turn off module using the PWRKEY pin

® Normal power down procedure: Turn off module using AT command

® Over-voltage or under-voltage automatic shutdown: Take effect if over-voltage or

under-voltage is detected
4.4.2.1 Turn off module using the PWRKEY pin (Power down)

You can turn off the module by driving the PWRKEY to a low level voltage,for someitime. The
power down scenario illustrates as following figure. \

It can caused the module logoff from the network and allow th¢ software to entemrinto a secure

4

state and save data before completely disconnect the power supply.

Before the completion of the switching off procedure the modulewill send ogesult code:

NORMAL POWER DOWN A V

After this moment, the AT commag& can’t be executed. The module enters the POWER DOWN
mode, only the RTC is still active. POWERDOWN can also be indicated by VDD _EXT pin,

which is a low level Voltageﬁl this mode. ) 4
15 = Pulldown = .65 Lozout net about 25 to 115

PWRKEY - >4 -

CINPUT ) le

™, Vig=0. T*VBAT |~ T
LV < 3*VBAT o
VDD _EXT
(OUTPUT

Figure 8: Timing of turn off system
4.4.2.2 Turn off module using AT command
You can use an AT command “AT+TPOWD=1" to turn off the module. This command will let the

module to log off from the network and allow the software to enter into a secure state and save

data before completely disconnecting the power supply.
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Before the completion of the switching off procedure the module will send out result code:

NORMAL POWER DOWN

After this moment, the AT commands can’t be executed. The module enters the POWER DOWN
mode, only the RTC is still active. POWER DOWN can also be indicated by VDD EXT pin,
which is a low level voltage in this mode.

Please refer to document [1] for detail about the AT command of “AT+TPOWD”.

4.4.2.3 Over-voltage or under-voltage automatic shutdown

The module will constantly monitor the voltage applied on the \?} if &oltage Sv the
4

following URC will be presented:
UNDER-VOLTAGE WARNNING

If the voltage > 4.5V, the following URC will be presem /

OVER-VOLTAGE WARNNING

The uncritical voltage range is 3.4V to 4.6V, If th e > 4.6V or < 3.4V, the module will be
automatic shutdown soon. y
£

If the voltage < 3.4V, the following URC will'be presented:

UNDER-VOLTAGE POWER DOWN

Y4
. . a

If the voltage > 4.6We following URC \xlll be presented:

OVER-VOLTAGE PO DOWN

After this,moment, further more AT commands can be executed. The module logs off from
network enters POWER DO mode, and only RTC is still active. POWER DOWN can also
be indicate VDD _EXT pin, which is a low level voltage in this mode.

4.4.3 Restart module using the PWRKEY pin

You can restart module by driving the PWRKEY to a low level voltage for some time, same as
turn on module using the PWRKEY pin. Before restarting the module, you need delay at least
500ms from detecting the VDD EXT low level on. The restart scenario illustrates as the following
figure.
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. Turn off Delay = 500ms Restart
PWRKEY ] b | o b |
CINPUT) H
Pull down the PWRKEY
VDD EXT to turn on the module
(OUTPUT}
NVu<3VDD_EXT| /

Figure 9 : Timing of restart system '\ :
4.5. Power saving

There are two methods for the module to enter into 10N consumptio?ls. “AT+CFUN”
is used to set module into minimum functionality mode and DTR hardware interface signal can be
used to lead system to be sleep mode (or slow clocking mode). v

4.5.1 Minimum functionality mode A

A

Minimum functionality mode reduces the/functionality of the module to a minimum and, thus,
minimizes the current constimption to theslowest lgvel. This mode is set with the “AT+CFUN”

command which provides the choice of the funcy'onality levels <fun>=0, 1, 4.

fan,

® (: minimum functionality;

o 4 ting and receive RF circuits;

® 1:full ﬁJnQiO ity’ (default)
le phone b transr*

If the module has been set to minimum functionality by “AT+CFUN=0", the RF function and SIM
card function will be closed. In this case, the serial port is still accessible, but all AT commands
correlative with RF function or SIM card function will not be accessible.

If the module has been set by “AT+CFUN=4", the RF function will be closed, the serial port is
still active. In this case, all AT commands correlative with RF function will not be accessible.

After the module has been set by “AT+CFUN=0" or “AT+CFUN=4”, it can return to full
functionality by “AT+CFUN=1".

For detailed information about “AT+CFUN?, please refer to document [1].
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4.5.2 Sleep mode (slow clock mode)

We can control module to enter or exit the sleep mode in customer applications through DTR
signal. When DTR is in high level, and there is no on air and hardware interrupt (such as GPIO
interrupt or data on serial port), the module will enter SLEEP mode automatically. In this mode,
the module can still receive paging or SMS from network but the serial port is not accessible.

Note: For module, it requests to set AT command “AT+TSCLK=1" to enable the sleep mode;
the default value is 0, that can’t make the module enter sleep mode. For more details, please
refer to our AT command list. /

4.5.3 Wake up module from SLEEP mode \ »

When the module is in SLEEP mode, the following methods can wake up the module
® Enable DTR pin to wake up.

If DTR Pin is pulled down to a low level, this sig ill wake up moﬁ?m power saving
mode. The serial port will be active after DT t2

changed tolow level Oms.

ke up modly

Receiving a voice or data call from networksto
Receiving a SMS from network to wakewup
RTC alarm expired to wake up mo%e.
Keypad and PWRKEY interrupt

N\

Note: DTR pin should be held low level during corXunicating between the module and DTE.

. » 4

4.6. Summary of state transitions (except SLEEP mode)
il

Table 8: Summ

Current mode

POWER Use Switch on from POWER DOWN

DOWN PWRKEY mode by RTC

Normal mode  AT+TPOWD or use Set alarm by “AT+TALARM”, and
PWRKEY pin then switch off the module. When the

timer expire, the module turn on and
enter Alarm mode
Alarm mode Use PWRKEY pinor  Use
wait module switch AT+CFUN
off automatically
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4.7. RTC backup

The RTC (Real Time Clock) power supply of module can be provided by an external capacitor or
battery (rechargeable or non-chargeable) through the VRTC on the SMT pad. There is a 3.9 K
resistor has been integrated in the module used for limiting current. You need only a coin-cell

battery or a super-cap to VRTC to backup power supply for RTC.

Note: The VRTC couldn’t be designed to a NC pin in your circuit. You should connect the
VRTC pin to a battery or a capacitor.

The following figures show various sample circuits for RTC backup.

r

MODULE
3. 9K
.................... VRIC r)_:_ RTC
+ N Core
Non-chargeabhle |
Backup Dattery __I .
-
Figure 10: RT.C supply from non;c‘hargeable battery
MODULE
VRTC 3. 9K RTC
i
i \ , Core
Rechargeable *
Backup Battery |
-

Figure 11: RTC supply from rechargeable battery
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MODULE

&l 3!- 91{
O3 &
" N Core

. +
Large—capacitance ——
Capacitor -

Figure 12: RTC supply from capacitor

® Coin-type Capacitor backup \ »

Coin-type Rechargeable Capacitor such as XH414H-IVO1E form Seiko can be used. >

Charge-Discharge Characteristics
3.5

30 f—--—--—-

25 N -

20 b e .

]
|
|
|
|
|

———————— R N S T
|
|
|
I
|
|

[Charge : 3.3V/50uA/Bhr/RT (CC/CV)

Voltage [V]

|

1.5 F---—-——- I —— .
! Discharge : 20uA/cov=0V (CC)

ol N I

| | |

05 (-~ Rt EEEIR WL SERREES oo
| : : |

0.0 | | |

0 20 40 60 80 100

Capacity [uAh]

Figure 13: Seiko XH414H-1VO01E Charge Characteristic

4.8. Serial interfaces

The module provides two unbalanced asynchronous serial ports. One is the serial port ,the other

is the debug port. The module is designed as a DCE (Data Communication Equipment), following

the traditional DCE-DTE (Data Terminal Equipment) connection. The module and the client (DTE)
are connected through the following signal (as following figure shows). Autobauding supports

baud rate from 4800bps to 115200bps.
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Serial port
® TXD: Send data to the RXD signal line of the DTE
® RXD: Receive data from the TXD signal line of the DTE

Debug port
® DBG_TXD: Send data to the /RXD signal line of the DTE
® DBG RXD: Receive data from the /TXD signal line of the DTE

The serial interfaces have 2 mA drive. The logic levels are described in followi ble

Table 9: Logic levels of the serial port and debug port «

Table 10: Pin definition of the serial inteies \
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MODULE {DXCE) CUSTOMER (DTE)

Serial port Serial portl

TXD XD

EXD KX}

RTS RTS

CTS CT5

DTR TR

DCD 1

Rl Il
Debug pont Senial port2
DBG_TXD TXD
DBRG_RXD /RXD

4

Figure 14: Connection of @ﬂterfaces J

Note: The RTS PIN must be connected to the GND:in the customer circuit when only the TXD
and RXD are used in the Serial Port commwica‘

4

4.8.1 Function of serial port & %g port supporting

Serial port

y;
terface.

and RXD,ytat > lines RTS and CTS, Control lines DTR, DCD and

® Seven lines on Serial
® Contains Data lines T

RI. ;
®  Serial Pott be used for CSD"FAX, GPRS service and send AT command of controlling

® Autobauding supports the communication rates as following:
4800, 9600, 19200, 38400, 57600 and 115200bps.

After setting the fixed baud rate or Autobauding, please send “AT” command at that rate, the serial
port is available when it respond “OK”. Autobauding is not compatible with multiplex mode.

Autobauding allows the GSM engine to automatically detect the baud rate configured in the host
application. The serial port of the GSM engine supports autobauding for the following baud rates:
4800, 9600, 19200, 38400, 57600, 115200bps. Factory setting is autobauding enabled. This gives
you the flexibility to put the GSM engine into operation no matter what baud rate your host
application is configured to. To take advantage of autobauding mode, specific attention should be
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paid to the following requirements:

Synchronization between DTE and DCE:

When DCE powers on with the autobauding enabled, it is recommended to wait 2 to 3 seconds
before sending the first AT character. After receiving the “OK” response, DTE and DCE are
correctly synchronized.

Restrictions on autobauding operation

The serial port has to be operated at 8 data bits, no parity and 1 stop bit (factory setting).
The Unsolicited Result Codes like "RDY", "+CFUN: 1" and "+CPIN: READY” are not
indicated when you start up the ME while autobauding is enabled. This is due to the fact that
the new baud rate is not detected unless DTE and DCE are correctly synchronized as
described above.
Note: You can use “AT+IPR=x;&W” to set a fixed baud rate and sav the configuration to
non-volatile flash memory. After the configuration is saved as fi baud rate; the U?lted
Result Codes like ""RDY"" should be received from the serial pzz:‘l Il the time when th dule
is power on.

Debug port /\ /

® Two lines on Serial Port Interface
® Only contains Data lines DBG_TXD and DBG
® Debug Port is only used for debuggi}}g. It ca

D
be used for €SD call, FAX call, GPRS
service, AT command and the Deyag portiean not'be, use multiplexing function. It does not

support autobauding function.

4.8.2 Software upgrade and-software debug
4

The TXD. RXD. DBG._TXD. DBG RXD and éND must be connected to the IO when user need
to upgrade softwafe and debug seftware, the TXD. RXD should be used for software upgrade and
the DBG_TXD. DBG _RXD for software debugging. The PWRKEY pin is recommended to
connect to” the-10. v user als 0, can add a switch between the PWRKEY and the GND. The
} iected’to the GND when module is upgrading software. Please refer to
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MODULE
(DCE)

- c>-<>TxD
EXD o CRMD

GHND ¢ 2 GND

PWREKEY: JPWREKEY _ﬁ
— '

10 Connector

R a
Figure 15: Connection of s& upgrade
Note: The RTS PIN must be connected to the GND in the customer circ hen only the TXD
and RXD are used in the Serial Port communicatio \/
Y ¢
MODULE
(DCE)

DH[]_TKW><”'XI)
DBG  RXIY 'RXD
( GND <

=

yGND

Debug Port [0 Connector

Figure 16: Connection of software debug

The serial port and the debug port don’t support the RS 232 level and it only supports the CMOS
level. You should add the level converter IC between the DCE and DTE. If you connect it to the
computer, Please refer to the following figure.
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ol GND R pouD
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v- H $GND
C2-
TN TAOUT e
121N r200UT LR
T3 r3ouTi¥
T4IN rouTis
7]
— TsouTHE
16; .
T /RIOUT R
R,\’DE "—RlUL:TQq N |
k] . T
DTR R2OUT R3IN
RTSC) B our . To PC
w Moniive '
SSTATUS e !
ssuuTpown Hi Lo
S O
m— |
-
9 o] 2 =

/
Figure 17: RS232 Ievelm rter circdit

Note 1: For detail information about seriahport application, please refer to document [10]
Note 2: The following pins (VBAT/RXD/TXD/GND/PWRKEY) must be reserved for firmware

upgrade.

4.9. Audio interfaces

The modulé provi o analogy. input channels and two analogy output channels on these SMT
pads.
® AINla

microphon

IN2, which'may be used for both microphone and line inputs.The electret
recommended when the interface used for microphone. One of the two

channels is typically used with a microphone built into a handset. The other channel is
typically used with an external microphone.AIN1 is a differential channel, AIN2 is also a
differential mode. The module analogy input configuration is determined by control register
settings and established using analogy multiplexes.

® AOUTI1 and AOUT2, which may be used for both receiver and speaker outputs. AOUT1
channel is typically used with a receiver built into a handset. The other channel is typically
used with speaker which is for handsfree audio output . AOUT1 channel is a differential
channel and AOUT?2 is a single-ended channel, SPK2P and SPK2N which connect to AGND
internal can establish a pseudo differential mode. There isn’t any capacitor connected with
SPK2P line in the module, so the output of SPK2P is a DC voltage ,user should add a

Copyright © Shanghai TechWish Ltd. 2009 37




)
Tech) [TG105/145 Hardware Design]

capacitor (The 22uF capacitor is recommended ) which usually for block the DC voltage in
the single-end mode. The module analogy output configuration is determined by control
register settings and established using analogy multiplexes.

® These two analogy channels can be easily swapped by “AT+TCHFA” command. For more
details, please refer to document [1].

® For each channels, you can use AT+TMIC to adjust the input gain level of microphone, you
can also use “AT+CLVL” to adjust the output gain level of receiver and speaker.
“AT+TECHO?” is to set the parameters for echo cancellation control. Also “AT+TSIDET” is
to set the side-tone gain level, use “AT+TCHFA” to activate one of the two audio channels
and deactivate the other one. For details, please refer to document [1].

Note:

® Use AT command “AT+TCHFA” to select audio channel:

0--AIN1/AOUT1 (normal audio channel), the default value is \ »
1--AIN2/AOUT? (aux_audio channel) . ‘ "

Table 11: Pin definition of Audio mterfac‘ k .

(AIN1/AOUT1) MIC1P Microphonel input +
MICIN 19 Microphonel input -
SPKI1P 21 Audiol output+
SPKIN 20 Audiol output-

(AIN2/AOUT2) MIC2P 22 Microphone?2 input +
MIC2N 23 Microphone?2 input -
SPK2P 17 Audio2 output+
SPK2N 16 Audio?2 output-

Connect to AGND Internally

It is suggested that you adopt the one of following matching circuits in order to improve audio
performance. The difference audio signals have to be layout according to differential signal layout
rules. As show in following figures (Note: all components package are 0603.) If you want to
adopt an amplifier circuit for audio, we recommend Texas Instruments’s TPA6205A1 which is a

fully differential amplifier. Of course, you can select it according to your requirement.
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4.9.1 Speaker interface configuration

Clo=e to speaker

=
Differential layout

— 10pF T IEEDFé
MODULE jsm ' W_—E —_Tr_ J\:;Ij
LT T
- U
LT

Figure 18: Speaker interfac@tion of AOU'I/

.

- o,

s

=

- 2

MOUDLE i -L [> _J 10y j_"«hl-l H
ismnr =1 I

f

Figure 19: Speaker interface with amplifier configuration of AOUT1
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Close to speaker
— NI= —
i A
Nifferential layout
. . ESI
10pF Fipk AT
IuF
. L APREF ||
MODULE :[ |
" SERIN

.

Figure 20: Speaker interface configuration/;MN \
N

SPK2P
MOUDLE

-
Clase (o speakeT
oy
Differential lavouel .
A3 oF 1]
T i Tl

>

oL,
T T

{aplifier 10pF
Luyreuid :
Cl |—L i

SPRIN 1 i o)
B e - lpF Wl
L lf-.‘\'l]? = )
f 7
Figure 21: Speakerinterface with amplifier configuration of AOUT?2
Note.& nd Z)ends on the input impedance of audio Amplifier.
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4.9.2 Microphone interfaces configuration

Close to
Microphone

F b
Differentinl layout

B L Electrot
MGDULE ‘C] Microphone
AGNT)
7 ~_/
Figure 22: Microphone interface configuratio
(
4.9.3 Earphone interface configuraticé' Q@
[ Close to Socket )
i Frerent i)
Laxut I.'B;D I:Ein GxD
— | 3apk a3pE|
WP T
L T:H
it}
MODUL
\ y.
apgzp [ 1 _ o o 3 "
Ll
AGHD uk 33-|:-|’—]_ L L0pF, =~
fimphemal
S0 - BA06- DG
Al _ - AN
B0 G GNDH |
Figure 1: Earphone interface configuration
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Table 12: MIC input characteristics

Table 13: SPK Output Characteristics

»

- Rl

o~

4.10. Buzzer
A 4

The BUZZER on SMT pads can be used to drive a buzzer to indicate incoming call. The

output volume of buzzer can be set by “AT+CRSL”. The reference circuit for buzzer shown as

following figure:
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VBAT

1

A1NAON

4. 7K
BUZZER

L

Buzzer 60 Output of buzzer tone

Table 15: Buzzer Output rﬁaracteri% ’

Working Voltage 2.0 VDD _VEXT
Working Current 4 mA

A \/

4.11. SIM card interface

4.11.1 SIM card application

You can use AT Command to get information in SIM card. For more information, please refer to
document [1].

The SIM interface supports the functionality of the GSM Phase 1 specification and also supports
the functionality of the new GSM Phase 2+ specification for FAST 64 kbps SIM (intended for use
with a SIM application Tool-kit).
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Both 1.8V and 3.0V SIM Cards are supported.

The SIM interface is powered from an internal regulator in the module having normal voltage 3V.

All pins reset as outputs driving low. Logic levels are as described in table

Table 16: Pin definition of the SIM interface

SIM_VDD 13 SIM Card Power output automatic output on SIM mode,
one is 3.0V£10%, another is 1.8V+10%. Current is about
10mA.

SIM_DATA 10 SIM Card data I/O

SIM_CLK 11 SIM Card Clock

SIM_RST 12 SIM Card Reset

SIM_PRESENCE 28 SIM Card Presence

Following is the reference circuit about SIM inter
device ST (www.st.com ) ESDA6VIWS5 or ONSE

Electro-Static discharge

. We recommend an
(Www::ym ) SMFO05C for “ESD
ANTTI”. The 22Q) resistors showed in the wing should besadded in series on the 10 line

between the module and the SIM card for protecting SIM I/O port. Note that the SIM
peripheral circuit should be closed ‘ the SIM eard socke‘

The SIM_PRESENCE pin is used for detectin gSIM card removal. You can use the AT
command “AT+TSDT” to set.the SIMCA' figuration. For detail of this AT command, please
refer to document({1]:
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VDD _EXT
100K 1uF
STM CARD
SIM_WDD . - I
ey — Ve GND
TR — . kST VPP
 Ysmiox i CLK 1/00
MODULE §re s — kU
PRESENCE )| . PRESENCE  GND |0
ST DATA 2oR
— 1}
MOLEX-91228

SMF05C /*’ L

Figure 24: Reference circuit of the 8 pins‘SIM card V

If you don’t use the SIM card detection function, yo let the SIM_PRESENCE open. The
reference circuit about 6 pins SIM card illustrates assfollowing figure.

1.
SIM CARD

STM_VDD

STM_RST 22R '-'f__f ST {:\IU

G } + RST - VIE

_ SIM_CLEK T =OCARD T

MODULE - @ CLK 1/0

. " CT07 106G 512 2

SIM_DATA 23R

— !

/*/ SMFOARC )
4

‘Figure 25: Reference circuit of the 6 pins SIM card
4.11.2 Design considerations for SIM card holder

For 6 pins SIM card holder, we recommend to use Amphenol C707 10M006 512 2 .You can
visit http://www.amphenol.com for more information about the holder.
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| /—!iﬂm““.ll

. 30,1
2650
=(l'=‘=m SPRE ECEED MLD
" \ OPTIONAL WXES FOR PROGUETION LINE /,_
X g\ = Algﬂrmlé
ol e ) K NLOC
c2 ]:F:‘ Fucﬁ o : . N 2| 53
= = BT sz =8 N
1 (o] -~
im] 2 &2 ——f = |
3} i — =
i ‘|‘__| \ ) I#u_|_|__ -
g, | 3 -
oo | BRI -
(wax, 30,1)

* Bowind Locaiog ot ion

Figure 26: Amphenol 22 SIM%holder
Table 17: Pin description (Amptuol SIM¢card

For 8 pins SIM card holder, we recommend to use Molex 91228.You can
visit http://www.molex.com for more information about the holder.
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Figure 27: I\&)Iex lezmard holder

Table 18: Pin description (Molex{IM cardsolder)

SIM_VDD Cl1 SIM Card Power supply, it can identify automatically
the SIM Card power mode, one is 3.0V+10%, another
is 1.8V£10%. Current is about 10mA.

SIM_RST C2 SIM Card Reset
SIM_CLK C3 SIM Card Clock

GND C4 Connect to GND

GND C5 Connect to GND

VPP C6 Not connect

SIM_DATA C7 SIM Card data I/O
SIM_PRESENCE C8 Detect SIM Card Presence

4.12. LCD interface

The module contains a versatile LCD controller which is optimized for multimedia
applications. This controller supports many types of LCD modules including monochrome
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LCD, color LCD. It contains a rich feature set to enhance the functionality, These features are:

® Up to 176x220 resolution

®  Supports 8-bpp (RGB332), 12-bpp (RGB444), 16-bpp (RGB565) color depths

The serial LCD display interface supports serial communication with LCD device. When used as
LCD interface, the following table is the pin definition. LCD interface timing should be united
with the LCD device.

Table 19: Pin definition of the LCD interface

Note: This function is not supported in the default firmware. The
firmware if you want. Please contact TECHWISH for details.

A

4.13. Keypad interface

7

u d 5 keypad row inputs. The basic

ows, giving 25 keys.

Table 20: Pin definition (lthe keypadiin ce

The keypad interface allows a direct external matrix connection. A typical recommended circuit

about the keypad is as shown in the following figure.
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ad interface, can Msists of 6 keypad column outputs and 5 keypad
i )pad columns and 5 keypad rows, giving 30 keys.

Note: Thi tio not supparted in the default firmware. There must be special firmware if
you W. ease contact TECHWISH for more details.

4.14. ADC
A

The module provides two auxiliary ADC to measure the values of voltage. AT command
“AT+TADC” to read the voltage value added on ADC pin. For detail of this AT command, please
refer to document [1].

Table 21: Pin definition of the ADC

ADCO 52 Analog to digital converter.
TEMP_BAT 43 Analog to digital converter.
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Figure 29: Internal uit of th C

Table 22: Characteristics of the ADC
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M
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4.15. Behaviors of the RI

Table 23#Behaviours of the RI

iilIas
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If the module is used as caller, the RI will maintain high. However, when it is used as receiver,

following is timing of ring.

Rl
HIGH — | | [ |
oL | | . |
ower o ng Wit ar MT Ring ) W) ar NT i
lang up {talking) Hang up Ring
4
Figure 30: Module Servi%eceiver
HIGH I T T T T | | T
| I I | I | |
[ [ [ [ [ I I [
I 1 [ [ [ [ [
[ 1 [ [ I I [ 1
| I I | I I | |
e
Power cn calling Echa talking  Hamg up -+ - calling Echo  Hang up

[ igure 31 : m Services as caller

4.16. Netwo[k status indication

The T signal can be used to drive a network status indication LED lamp. The working

state of this pinis listed in following table:
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We provide a reference circuitry for you, shown as following figure:

VBAT

HINA0K

NETLIGHT ¢y

e NETLAGHT

Figure 32: Ref(iz‘circ

AL \ D
4.17. General purpose input & output (GPI1O)

The module provides a limited number O}Gen Purpose Input/Output signal pin.

Table 25: Pin define of the interface

Name  En o Rweon

GPIOO0 9 General Purpose Input/Output Port
GPIO1 40 General Purpose Input/Output Port
Keypad interface KBRS
B

Note: This function is not supported in the default firmware. There must be special firmware if
you require. Please contact TECHWISH for more details .

4.18. Open drain output (LIGHT_MOS)

The module provides a open drain output pin to control LCD or keyboard backlight. The output
LIGHT _MOS can sink150mA. And all the open-drain output switches are high impedance when
disabled.
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Table 26: Pin define of the LIGHT_MOS

LIGHT MOS 32 Open Drain Output Port
Note: This function is not supported in the default firmware. There must be special firmware if
you require. Please contact TECHWISH for more details .

VBAT

ATINdON

LIGHT_MOS (

L

A

ﬁFig 33: Referjce%uit of the LIGHT_MOS

)
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5. Antenna interface

The Pin 45 is the RF antenna pad. The RF interface has an impedance of 50Q.

5.1. Antenna installation

TG105 provides a RF antenna PAD for customer’s antenna installation. The customer’s antenna
should be located in the customer’s mainboard and connect to module’s antenna pad through
microstrip line or other type RF trace which the impendence must be controlledﬁfl 50Q. To help
the customer to ground the antenna, TG105 comes with a grounding plane located close to the

antenna pad. The antenna pad of TG105 is shown as follow. \
P P A \

Figure 34: The RF interface of module

If the customer install the antenna via a soldered microwave coaxial cable, to minimize the loss on
the RF cable, we suggest the customer to choose RF cable carefully. And the recommended
insertion loss should be less than the following requirements:

® GSMSS50/EGSM900<0.5dB
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® DCSI1800/PCS1900<1dB

5.2. RF output power

Table 27: The module conducted RF output power

AN

5.3. RF receive sensitivity

Table 28: The module conducted RF receive sensitivity y

AN
5.4. Operating frequencies
quelci)

Table 29: The module operating fre

¥
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6. Electrical, reliability and radio

characteristics

6.1. Absolute maximum ratings

Absolute maximum rating for power supply and voltage on digital and analog pins of module are

listed in following table:
Table 30: Absolute maximum ratings &x
'S ,

Min o Max o Unit
0 4.7

VBAT v
Peak current of power supply 0 3.0 A
RMS current of power supply (during one TDMA- frame) 0 0.7 A
Voltage at digit pins -0.3 33 \Y
Voltage at analog pins -0.3 3.0 Vv
Voltage at digit/analog pins in POWER DOWN mode -0.25  0.25 v

ANN

6.2. Operating temperatures

ed in following table:

rature

Min o Typ Max o Unit
-20 25 60 C

Ambient temperature
Restricted operation*® -30 to -20 60 to 80 T
Storage temperature -40 +85 (@

* If the module does work in this temperature range, the deviations from the GSM specification
may occur. For example, the frequency error or the phase error will increase.

6.3. Power supply ratings

Table 32: The module power supply ratings
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Y Power control level PCL 5
2 power control level PCL 0

6.4. Current consumption

The values for current consumption show as following table.

Table 33: The module current consumption

)
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Class 12 is default set when the module works at data translation mode, the module can also work
at class 10 and class 8 set by AT command.
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6.5. Electro-static discharge

The GSM engine is not protected against Electrostatic Discharge (ESD) in general. Therefore, it is
subject to ESD handing precautions that typically apply to ESD sensitive components. Proper
ESD handing and packaging procedures must be applied throughout the processing, handing and
operation of any application using a module.

The measured values of module are shown as the following table:

Table 34: The ESD endure statue measured table (Temperature: 25°C, Huﬂity: 45 %)

VBAT,GND +4KV 8KV
PWRKEY +2KV 4KV
Antenna port +4KV 8KV
SPK1P/1N, SPK2P/2N, 2KV +4KV

MIC1P/1IN, MIC2P/2N,

~
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7. Product information

Table 35: Ordering information
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This chapter describes the mechanical dimensions of the module.

8.1. Mechanical dimensions of module and module PCB decal

33.00 o
S @
o o
<1
L]
[} (]
8 \D
™ —
TOP VIEW >
o]
L 1.95:0.15 | |
1.20 3060
SECTIIN Y-
i

F 35: TG105 TOP view and SIDE view (Unit: mm)
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Figure 37: PAD BOTTOM VIEW (Unit: mm)
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Footprint Recommendation

kotprmt?f reymmendatlon (Unit: mm)

user m inboard below the test point and the keep out area ,as these are

Notel: Keep,out

Note2: F aintain this odule the placement must be keep a distance between the module
and other component about 3 mm, and the height of near components must less than 16mm.
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8.2. Top view of the module

Figure 39: Top view of the module

8.3. PIN assignment of SMT pads of the module

Notes 1: Be careful, the connection diagrams adapt to only right module, please check your
module type.
Note2: please keep all reserved pins open.
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Table 36: TG105 Connection diagrams
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9. Contact us

Shanghai Techwish Information Technology Co. Ltd
Add: Room 512, Xingyuan Building, No. 418, Guiping Road
Tel: +86 21 6485 2266

Fax: +86 21 6485 2266*602

URL: www.techwish.com.cn
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