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1. Overview

This design guide is based mainly on the M27 evaluation board (EVB). The M27 EVB enables you
to evaluate the M27 module and peripheral design. In addition, it provides sample firmware that you can
use as a starting point to develop code. To give the users the system concept of the interconnections

between the host and M27 module, a system block diagram is provided as the following:
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The reference schematics for M27 peripherals will be given in details in this design guide. Since the
interconnections between the host and M27 vary by application, we tend to give only reference designs
of general functions, such as AT command by RS232, re-download mechanisms, and flow control of
USB, etc.
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2. M27 Key Features at a glance

M27 provides basic features (see in the following table) for our customers, and provide compile tool
to our customers, it will gives you maximum flexibility for easy integration with the Man-Machine
Interface (MMI).

Feature Implementation
Power supply Single supply voltage 3.3V- 4.5V
Power saving Minimizes power consumption in SLEEP mode to 3mA
Charging Supports charging monitoring
Frequency bands ® Quad-band GSM850/EGSM900/DCS1800/PCS1900

® Compliant to GSM/GPRS Phase 2/2+ , GPRS class 10

GSM class Small MS
Transmit power ® Class 4 (2W) at GSM850

(2W)
® Class 4 (2W) at EGSM900
® Class 1 (1W) at DCS1800
® Class 1 (1W) at PCS1900

Audio interfaces Two analog audio interfaces.

Audio features Speech codec modes:

¢ Half Rate (ETS 06.20)

¢ Full Rate (ETS 06.10)

¢ Enhanced Full Rate (ETS 06.50 / 06.60/106.80)
¢ Adaptive Multi Rate (AMR)

Serial interfaces: UART ® 1.8V Bi-directional bus for AT commands and data UART.

® 6-wire serial interface./Supports RTS/CTS Hardware handshake
and software XXON/XOFEF flow control.

® Auto.baud rate detects 1200 to 115200 bps

©®.UART can be used for CSD service and send AT command of
controlling module.

® UART can be multiplexing function, you can use USB at the same

time
LCM interface ® Support 1.8V SPl interface(CS, SDO,D/Cn, CLK, RST)
Phonebook management Supported phonebook types: SM, FD,LD, ME
SIM Application Toolkit Supports SAT class 3, GSM 11.14 Release 98
Ringing tones Offers a choice of different ringing tones / melodies, easily selectable

with AT commands

Temperature range ® Operational temperature : -20 °C ~ +80 C

® Functional temperature : -30 C ~ +85 C
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® Storage temperature : -40°C ~ +85 C

SMS

® MT, MO, CB, Text and PDU mode

SIM interface

® Supported SIM card: 1.8V/3V
® External SIM card holder has to be connected via interface

connector (note that card holder is not part of M27)

External antenna

Connected via 50 Ohm antenna connector or antenna pad

Real time clock Implemented
Physical characteristics Size: 45.7 x 43 x 6.8 mm
Weight: 11.0g
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3. Design Guide Organization

The rest of the manual is organized as follows:
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4. Pin Assignment of M27 module

The following is the pin out definition of the M27 module

2 WEAT PA
GHD 3 4 WEAT _PA
ADCIM 5 E WEAT PA,
YRIC Fi g WEAT_PA
| 10 GHD
11 12 GO
CIMROFF 13 14
15 16
SiM_CLK 17 15
St I 14 20
YRSIM 21 22 ADCINZ{ADCS)
SIM_RST 23 24 TH1
GRD 25 25 RX1
hlCIP 27 25 RTS1
MICIM 29 30 CTS1
MICIP2 31 32
hICIR2 33 34
GHD 35 36 KBCO
EARF 37 35 KEC1
EARM 39 40 KBC2
GHD 41 42 KBS
SPHPA 43 44 HKBC4
SPHNA 45 45 KBRO
GHD 47 45 KBR1
LCW_CS o 49 a0 HBR2
LCh_SD o 51 52 KBRS
LCM_DVCn_COHN 53 54 KBR4
LCMW_CLK CoM 55 56 GHD
LCM_RST_COH 57 55 D
LCh_S0_COp 54 =11}
3.5 _EXT 51 52
GHD 53 g4
D 55 EE
GRD 57 ats]
54 il
71 72
73 74
75 Fils
77 =]
74 g0
a1 g2
53 g4
55 g5
57 g5
g9 a0
91 g2
93 94
95 g5
a7 a5
99 100
NAND flash interface (14 pin assignment)
MDF_0 1 2 MD_RE
MOF_1 3 4 MWD _CLE
MDF_2 5 E ND_ALE
MOF _3 7 g MD_RDY
MDF_4 3 10 MD_CE1
MOF_5 11 12 MO _WWE
MDF_E 13 14 MDF_7

Note: For pin 97, 98, 99,100- MCSI and GPIO muxed pins, they have different functions depending on
the MODE field of the pin configuration register. Mode 0= GPIO function, Mode 1=>MCSI function
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4.1. M27 Module Placement

In M27 module, we have one 50o0hm antenna port (interfaced by Antenna pad and grounding) for
signal transfer. In addition, the RF signal will be impacted by high frequency noise interference. We
strongly suggest the audio trace and SIM signal trace to be as short as possible and as far away as
possible from the RF trace and power line to prevent cross coupling.

The M27 offer one approach to connecting the antenna shown in the Figure:

» Antenna pad and grounding plane placed on the bottom side.

4.2. Ground Pin
There are 12 ground pins in M27 module, they should be connected to the PCB ground plane (The

ground plane in PCB should be as large as possible).

4.3. VBATRF Pin (Pin 2, Pin 4, Pin 6, Pin 8) / VBATBB Pin (Pin 1)

The “Power amplifier” is supplied by the VBATRF pins. During transmitting mode, high output
power will draw a large amount of current. The width of this power trace that is connected to the VBATRF
pins could not be less than 80mils. In addition, it is better to shunt a 100uF (low ESR) bypass capacitor
on VBATRF pins to prevent voltage drop and to reduce ripple. Furthermore, another chip in the module

is supplied by the VBATBB pin. The width of this trace that connected to this pin should also be wider.
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4.4. PWON PIN
The pin POWON is dedicated to powering on the M27 module. The pin is initially HIGH when

power is applied to the M27 module. Once the pin is pulled low for more than 120 ms. M27 will power on.

Pin Name Pin Out Pull | Reset | Config Description
PWON 14 PU Input Power On
«—>
120ms

4.5. VBACKUP PIN
4.5.1 VBACKUP Main Feature
When main battery power (VBAT) is low or removed, real time information would be lost. For some
purposes, customers would like to keep some data (e.g. RTC) in above conditions that the data can be
accessed when main battery power is fed again. For example;.customers need RTC continuously
running while main battery is removed. To achieve this function, M27 provides VBACKUP Pin for

backup battery connection. Backup battery would supply.backup power to keep M27 RTC running.

4.5.2 Functional Description
To keep real time data for system application during low power. or ho power-condition, M27 allows
external battery to provide power to module built-in RTC circuit via “WBACKUP” Pin. The battery can be
charged by M27 “VBACKUP” Pin as proposed.n section 4:5.4! Customers could choose rechargeable
battery which meets the M27 electrical specification show in‘next section.
If customers would like to keep real time information alive longer than an hour, Li-ion battery would

be a better choice.

L WHATRF
L3 1401 g

D.01U K| WBATBE 4 5 Foz

BGHO 3 | | ) -

FOTIN COHs |+ 4 Ceb

WRID & VR 7 8 A y

[EDA 9 |! % g BenD Ol

[EDE 11 ?1 }g iz BGNO

= . 14 _PIOH —

e — ATk TS 14 B

R sIv_I0 19 13 :_IE m;g
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4.5.3Electrical Specification

m Power ON / Power OFF and Backup Conditions

Battery voltage to enter Measured on the VBAT 33 v
ACTIV mode from OFF mode | terminal

Battery voltage to enter VBACKUP 3.2, measured on

BACKUP mode from ACTIV the VBAT terminal, monitored 2.6 2.75 2.9 Vv
mode on the ONnOFF terminal

m Backup Battery Charger Interface

Backup battery charging VBACKUP =28V
350 500 900 pA
current
End backup battery chargin IVBACKUP = -10 pA,
P y 9na H 2.9 3.1 3.3 \'%
voltage:

H Current consumption in BACKUP mode

VBACKUP OFF mode VBAT=3:6V,
Ck=32KHz Clock ON
VBACKUP=3.2V,
VBAT=0V, 8.6 12
BACKUP on backup battery | Ck=32KHz ClockiON
mode VBACKUP=0V,
VBAT=2.4V, 16 22
Ck=32KHz Clock ON

43 65 LA

pHA

4.5.4General Charging Circuit
“VBACKUP” Pin is the in M27 to connect external Li-ion battery. This reference circuit is our

recommendation.
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4.5.5 VBACKUP Charging

wBACKUP [ e A

RN | S

PAS 3.5% PAsSH ANR-WSS

H

The backup battery can be charged by an external circuit or by M27 module itself via the pad

“VBACKUP”. An external circuit with a programmable voltage regulator allows recharging the backup

battery. The backup battery charge starts when the following conditions are met:

»Backup battery charge is enabled by a control bit

»Charging power supply (main battery) voltage > Backup Battery voltage

»Charging power supply (main battery) voltage > 2.8V

—L_1 2.8V From External Regulator

o

nioo

! RBS205-30
I |

R103
290
i 5
WVBACKUP L
RIDI 1K gl
cio7 o0
T wE —
Capacitor batteny
77
El:ND
4.6. ONNOFF PIN
This provide Digital Baseband Rest
Pin Name | Pin Out Pull Reset Config Description
ON n OFF 13 PD Qutput | Output [Hardware Reset
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4.7. ADCIN PIN

Battery monitoring is performed by the multiplexed 10—channel 10-bit ADC MADC used to
measure the battery voltage, battery temperature, battery type, battery charge current, battery charger
input voltage and the backup battery voltage. The signals are converted into digital 10— bit words, stored

in auxiliary ADC output registers and transmitted to an external  C. This reference circuit is our
recommendation.

ADCIN 5 Input Main Battery Voltage detection
ADCIN2 22 Input A/D converter

cocin_con ———————BAT

4.8. 3.3 EXT PIN

3.3V Power Supply for LCM & Back light
3.3V_EXT 61 LED

and UART in'M27 EVB

AIVEXT LOM
VRIO B
%]0 E
10K g }39{3
M25A 10 {
Module K|
LCM
Level
shift
;TAR UART
ICL3237CA
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4.9. VRIO PIN

Power supply for external level shifters

Pin Name Pin Out Pull | Reset | Config Description

1.8V output voltage for external level
VRIO / shifters(Note)

Note: Level shifter: PMGD280UN for UART, ADG3308BRUZ-REEL for NAND flash, Add/data bus,
SN74LVCH162244AGR, PCA9306DCTR and SN74AVC1T45YZPR for Camera
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5 Peripherals

5.1. SIM
The SIM Card digital interface in the M27 ensures the translation of logic levels between M27 and the

SIM Card, for the transmission of 3 different signals: SIM_CLK; a reset signal from M27 to the SIM
Card (SIM_RST); and serial data from M27 to the SIM Card (SIM_lO). The SIM card interface can be

programmed to drive a 1.8V SIM Card.

6 Pin SIM Socket
S RET

VERSIM
o
AR Slhd CLE
bd 5 SOCKET
oJ
GMD WICE £
RET 42
S CLE
Sl 10 i 2:} i ELE 1
- S 1
22P o.iu 1.8pF ‘ DHI

5.2. Audio
There are 2 embedded audio drivers built in the BenQM27 module. The 2 drivers can drive different

kinds of audio load (such as Handheld, orthands free).

[ Handheld
» Microphone 2

- hik2
Irp BLMIZHG 10Z5M1B
1
MICIFE <5 e Z
oJ j— j— jp—
10F J] 7P U #7PJ il CROPH OHE
MG M <25 AP
BLMHEHG 10Z5H1E
0. L
7P )
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» Ear output

= 10F. ;
: BLMISHG DN 1 BSOS |
EARP ] (ST EL AR i
L qoopu
! BLMISHE 1025 N1 /0603
= 1{op.J e
. RS AP
= B
! Close 0 receiver
[ ] Hand free
» Microphone 1
- k1
7R J BLAIZHGI02SH1B
MICIPT <2 ot ; C
oJ = —] L
100 ) 27R TZ?FJ MICRORHOME
hAlZINA << T
0 il BLAAI2H G025 H1B
7R J
> Speaker output
BLIIEHGI0EE N1 BAIG0S T 1w
:D T CEPKPS
AR EAKER BLAA1EHG02E N1 BANG0S 100F
L e CEPRNA
T 4rpd 470 T qopd
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Audio Path Selection AT Commands
The M27 module provides the switching of audio paths using AT commands (In connection status):
Default value: case (1)
(1) ATSHANDHELD (EARN, EARP, MICIN2, MICIP2)
(2) ATSHANDFREE (SPKPA, SPKNA, MICIN1, MICIP1)

5.3. KEYBOARD
5.3.1 Keyboard Controller Overview
The keyboard controller can handle up to 5*5 keyboards, operates on a 32-kHz clock, and can
generate wake-up events when the device is in sleep mode, and this reference circuit is our

recommendation.

Pin Name |PinOut| Pull Reset Config Description
KBRO 46 PU Input high Keypad matrix 4 Row access
KBR1 48 PU Input high Keypad matrix 4 Row access
KBR2 50 PU Input high Keypad matrix 4 Row access
KBR3 52 PU Input high Keypad matrix 4 Row access
KBR4 54 PU Input high Keypad matrix 4 Row access
KBCO 36 Output Keypad matrix 4 column access
KBCH1 38 Output Keypad matrix 4 column access
KBC2 40 Output Keypad matrix 4 column access
KBC3 44 Output Keypad matrix 4 column access
KBC4 46 Output Keypad matrix 4 column access

5.3.2 Reference circuit
J8

R ROW
Row4 <& OR L 212 OWS__ S Rows
R 1
Rowa (—e 13 4tt ROWT | 8% Roi-
ROWO KBCO
ROWO<K ST = <KBCO
KBGC1)y—KEC] L N K2 (KBC2
KBC3Y KBC3 all o KBC4 (KBCA
B connector
R31 100 J c37  22PJ 2 15V 150PF
ROWO
KBROKK: AN H KBCO 1 K 2
R32 100 J c38  22PJ s : 1'5\/ .
ROW1
KBR1<< A% H KBCT 1 g2
R33 100 J C39  22PJ 4 15y 150PF
ROW2
KBR2¢K H KBC2 1 SR2
R34 100 J C40  22PJ 5 15V 150PF
ROWS3
KBR3<< H KBC3 1 % 2
R35 100 J car  22PJ 16 15 150PE
ROW4 Il
KBR4<K: KBC4 1 2
I DK
Close to the Key Pad
connector
5.3.3 Main Features
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The keyboard controller includes the following main features:
- Support of multi-configuration keyboards up to 5 rows x 5 columns
- Integrated programmable timer
- Programmable interrupt (IT) generation on key events
- Event detection on both key press and key release
- Multi-key press detection and decoding
- Long key detection on prolonged key press

- Programmable time-out on permanent key press or after keyboard release

5.3.4 Signals and 1/0 Description

Figure shows a typical 5*5 keyboard connection to the M27 keyboard controller.

Matrix Keyboard

A

KBRO &}
KBR1 &

A

A

KBR2 &

A

kBR3 &}
KBR4 &}

A

M27
Module

KBCO R
KBC1 &
KBC2 Q&
KBC3 &
KBC4 &

5.3.5 Key Mapping

Co C1 c2 C3 C4
RO Select Up Down Dial Return
R1 Vol+ 1 2 3 SMS
R2 Vol- 4 5 6 ESC
R3 Re-Dial 7 8 9 Del
R4 Handfree * 0 # Set
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5.4. LCM (SPI interface)
M27 Provides SPI LCM interface for customer application, it gives you the flexibility to develop

customized application, and this reference circuit is our recommendation.

3.3_EXT 61 Power Supply for LCM & Back light LED
LCM_CS 49 Chip Select \ Chip Select A
LCM_SDO 51 Serial input data \ Serial Input Data
(oM DG |53 e oo ol
LCM_CLK 55 Serial Input clock \ Write signal
LCM_RST 57 Reset Input Pin \ Chip Select B
LEDB 11 Back light LED Sink

5.4.1 Reference schematics

LCM interface -Schematics

Dot Matrix ILCM \ 7 segment LCM
19
9 LCh_ TSNS =R E=ANal-F ) ]
g Lem BaTés RESIn\CSR 5
9 LCh_D/Cn g L/CHAED 3
9 LCMW_CL % SCEMEIER 2
g LCh_SDO ST DATA 5
12 33v_EXTSS YOO VDD 6
7
) LED LED-4LED-
B<< AN LED+4LED+ g
R36 330 1 CONg
Fys For GPIO21
‘Hi" =»Dot Matrix LCM
R20 111 n
s Low "=»7 segment LCM

Level Shift Circuit

3
PRGD2E0IN
LM _CS

51 b1 B PLCM_CS
4300
10K J RBSJ o1 oo 1o LN:BQ
e
4
[5p] =] 3.3 _EXT
10KJ R70 43002 R?1j|‘
[ A -
.

w LCM_SD0 oy o spo

LCM_CS_COM

(b |

P1WE_h2S

LCW_SDO_CON

5.4.2 Dot Matrix LCM spec
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General specifications

Dot Matrix LCM spec

SHENZHEN WELLST WGM12864C0OG-21

Display format: 128 * 64 dot matrix graphic
Microprocessor interface: Serial

Power level: 3.3V
Module size: 92 x 57X8 mm

—— Y
N
H L
; :
i
8
=
Lo 1 s

s
il

Definition of Terminals }:ﬂ’/n
Pin No.| Symbol Level Function
1 cs1B L Chip select
2 RES1B L Reset input pin
3 D/C H/L Register select input pin (Data/Instruction )
4 SCK H/L Serial input clock
5 SDA H/L Serial input data
6 VCC 3.0V | Power supply for lcm
7 GND ov Ground
8 LED- oVv Power supply for LED
9 LED+ 3V Power supply for LED

5.4.2 7 Segment LCM spec

General specifications
Display format: 29 Digit(7 segment)+24 Prompt

7 segment LCM spec
VEHINRSE$5E WSM-6861A

Microprocessor interface: Serial
Power level: 3.3V

Yill &8 &2 )it 7% £ ke & T00

BEBEEEEREEEEEE
i <600-000R00:600000

™
&

€ 10

[— e —
T
&

u ) By

Module size: 115.5 x 48X12 mm T LT
Decf)i(:::t(iao?'l c?f Ter5m5inalz . @ % %
Pin No. Symbol Level Function

1 VDD 3.3V Main Power

2 GND ov Ground

3 DATA CMOS (In) (Pull up) | Serial input data

4 WR CMOS (In) (Pull up) | Write signal (Rising edge trigger)

5 /RD CMOS (In) (Pull up) | Read signal (Rising edge trigger)

6 /CSA CMOS (In) (Pull up) | Chip Select A

7 /CSB CMOS (In) (Pull up) | Chip Select B

8 LED+ 3.3V Power supply for LED

9 LED- ov sink pin for LED

©2007 BenQ Corporation
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5.5. LCM (parallel bus interface)
M27 provides parallel bus (8 bit) LCM interfaces for customer application. It gives you the

flexibility to develop customized application, and a reference circuit is provided here.

LCM parallel bus signal pins of M27 module

DATA/ADDO 64 Bit 0 for Data bus
DATA/ADD1 66 Bit 1 for Data bus
DATA/ADD2 68 Bit 2 for Data bus
DATA/ADDS 70 Bit 3 for Data bus
DATA/ADD4 72 Bit 4 for Data bus
DATA/ADDS 74 Bit 5 for Data bus
DATA/ADD6 76 Bit 6 for Data bus
DATA/ADD7 78 Bit 7 for Data bus
RnW 80 Write.signal
nMOE 62 Read signal
GPIO37 32 AO==>Command/Data
GPIO14 34 Reset
3.3V_EXT 61 3.3V power supply

5.5.1 Reference schematics (LCM connector pins on M27 EVB)

P18V J404
Q P18V 1 2 GND
3.3V EXT 3|1 212 DATA ADD7 PAD
DATA ADD6 PAD 5 13n 146 DATA_ADD5 PAD
DATA ADD4 PAD 7|2 | 68 DATA_ADD3 PAD
DATA ADD2 PAD. 19|/ .8[T70 DATA_ADD1 _PAD
DATAZADDO PAD | 11 ?1 12 2 nMOE_PAD
RaW PAD 3 4 GPIO37 AQ==>Command/Data
Reset —_GPIOTA 518 143 —nCST PAD VBAT
17|15 167g  VBAT Q
19 |17 1830
X1 19 20 H( Y1
21 21 22 22 C150
X2 Y2
23750 a2
e 0.1U K
= LCD 8bit connector
GND =3
GND
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Level shifters between M27 pins and LCM connector

WWWWWwwWwww

P1V8_M27

DATA_ADD7
DATA_ADD6
DATA_ADD5
DATA_ADD4
DATA_ADD3
DATA_ADD2
DATA_ADD1
DATA_ADDO

©2007 BenQ Corporation

U4
ADG3308BRUZ-REE
1

Al
A2
A3
A4
A5
A6
A7
A8

VCCA/CCY

3V_EXT

DATA ADD7_PAD
DATA_ADD6_PAD
DATA_ADD5_PAD

DATA_ADD4_PAD

DATA_ADD3_PAD

DATA_ADD2_PAD

DATA_ADD1_PAD
DATA_ADDO_PAD

3.

L

20
o
Y2

17
Y3 s
Y4

15
Y5 3
Y6

13
Y7 12
Y8 3

P1V8_M27

———  EN GND :l_

us
ADG3308BRUZ-REEL
1 20
2

Al

A2
A3
A4
A5
A6
A7
A8
EN

VCCA/CCY

vi 2 RnW_PAD
yo 18 ADD16_PAD
v3 L ADD17_PAD
va 8 ADD18_PAD
Y5 12 ADD19_PAD
v6 nCS1_PAD
Y7 nCS2_PAD
Y8 ]f nMOE_PAD
GND
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5.5.2 Dimension and Pin assignment for parallel bus type LCM (YMC240160-04AAAYDGL)

51.5+0.3 46,2303
50 ? F SE.1610.3 1159117 P v
L I} : v
l [ 2rRI EI—‘!—E!—F'P Saxsi=spa B Y —l
o } | <>
l|‘| hs sl [
i i- "’5. il —i - o -
18.11 767§ A4 Ne R L6
16.00 aL.00 v.A T Fotie
5.10 100.820.3 135 Max
S6.5+0.3 | L 152%0.3
: 107.0+0.2
H:
L. BB ;
2, BARBL A S INVLCDER SR, {HR18VER;
3. HWEMSH TR, BEYRAE, FlR.
Note:
1. Operating wvoltage: 3.3V
2. Drive method: 1/160Duty, 1,/13Bias
3. Viewing direction: 6:00
4. Operating lemp.: —-20°C~60°C
5. Storage temp.: —20°C~70°C
6. Display type: FSTN,Positive
| ST7629 COG 4 GRAY SCALE
8. LED wvoltage: 3.3V
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Pin assighment of parallel bus type LCM (YMC240160-04AAAYDGL)

+18% 1 VLCD 13 ¥R
2 AR 14 AD
3 VDD 15| RST
4 D7 16 | XCS
] Ds 17 | VIED- |lGMD
] D5 18 | LED + |WEBATT
7 D4 19 | LED — |GND
8 D3 20 NC
g D2 21 X1
10 1 22 71 TOLljchrSfcreen
11 o 23 T nterface
12 | RD 245 Y2

5.6. Touch screen controller
For USB charger application, there are two choices for the touch screen controller with SPI
interface or 12C interface.
5.6.1 SPI type touch screen controller(MTK MT6301)

Level shifter

&
BBchip | * | mT6301 Y electrode
EINT 4 F— /PENIRQ Y+
ICS i ICS X+
©_DCLK 1 DCLK Y-
1O_DOUT 1 DOUT X-
10_DIN H | DIN 5 7
a Y electrode
X electrode
u25
vV EXT MTes01 0 0402
3.3V 5 4 R167
J_C146 X7 6 +Vece  DCLK ms %ﬁ Ii(él\l\//lr(él_SK 55
0.1U K \Qz—; \)§++ ngii ? S LCM_SDO 5
Y e X% Busy [ R171 20402 | oM spI
GNDIo Y- Dout 15 PenlRQ
1 GND PenlRQ 14 3.3V EXT
é: VBATZ 10Vdd (<3~ T — R173
AUX & Vref c147 47K J
= 0.1U K
GND L
GND
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u1s
PMGD280UN Lo GLK
3 LCM_CLK_CONY s D1 = SSLCM_CLK
10K J R76 o G2 [
10K J R77
P1V8_M27 3 D2 s2 | 4 3.3V_EXT
’7 10K J R79
10K J R78
| LCM _SDI
3 LCM_SDI_CON
u13
PMGD280UN
3 LCM_CS_CON ¥ 1] g D1 8 LCMCS  wycmoes
10K J Ré8 2 | 5 | 10K J Re9
P1V8 M27 G1 G2
3 4 3.3V EXT
10K J R70 b2 52 10K J RT71 -
3 LCM_SDO_CONY
LM SDO_ xy) o spo
2
5.6.2 I°C type touch screen controller(TI TSC2003)
u2s
TSC2003
3.3V EXT
= J_0149 X3 ; +Vdd IN1 2
RAREE Bos IN2 =24 GND
01UK X@_4 | Y+ A0 437 GND
Y2 5| é sél 12 T2C BSCL PAD
GND6 | V- 11_12CL SDA PAD
GND  SDA g PeniRQ
%: Vbat1PENIRQ [=g
Vbat2 Vref R172
47K J
C148
3.3V E
0.1U K
GND
3:3V_EXT
R164
150K P1V8_M27
u22 O
R166 SR165 PCA9306DCTR
10K J > 10K J 8 1
EN GND 1
7 Vref2 Vref1 |2 =
12C_SCL_PAD’S 6 {scl2 scL 2 3> 12C_SCL 3
12C_SDA_PAD> 51 spa2spat 4 3> 12C_SDA 3
Cl44 C145
__0.1U K 0.1U K
GND GND
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5.7. Paging Indicator
LEDA is dedicated for paging indication. The application circuit is shows as below. The diagram
below illustrates the application schematic for LED driver inputs LEDA. In each case the current
limiter resistor R has to be selected in order to be compliant with maximum current drive capability of

each input.

LEDA 9 20mA VBATBB 2.4 VBATBB |paging indicator

Mz258

5600
LEDA Y

LEDA is controlled through software program using a/dedicated GPIO, which is_built in the M27
module, it can write program to control the LED.pin state.
5.8. Camera interface
The camera interface supports data in [TU-R BT.656 format. The ITU-R BT:656 Standard specifies
a method for transferring YUV422 data over an 8-bit interface. The Parallel.Camera module can provide
a Camera Reference clock (CAM_XCLK) to the camera sensor based on on-chip APLL (48MHz) clock

sources

u20
PMGD280UN
3 CAM_PWDN Y 11 g D1 & 3> CAM_PWDN_PAD
10K J R160 21 o 5 10K J R16t
P1V8 M27 3 4
EEE—— D2 S2 3.3V_EXT
10K J R162 1ok J Rie3 <{3.3V_EXT 3,5,7,8
3 nCAM_RSTY
> nCAM_RST_PAD
©2007 BenQ Corporation 26 Confidential Property

M27 User Manual Version: 0.1 - 2007 /Jul/30




3.3V_EXT

R164
150K P1V8_M27
U2 9
R166 »>R165 PCA9306DCTR
10K J D 10K J 8 1
EN GND 1
7 Vref2 Vref1 [-2 =
12C_SCL_PAD > 6 {scL2 sci 2 3> 12C_SCL 3
12C_SDA_PAD> 5 | spa2spat 4 3> 12C_SDA 3
Cl44 C145
Toauk 0.1U K
GND GND
P1V8_M27
C140 [ CT4T [ Ci142 | C143
RN _[cra0 _fCrat]Crez | C
Toauk [o1uKo1u k] 01Uk
— AN M<
47 8888 = GND
8QM7E(ZSEEAF?AD a6 | 100 =>>> 2 CAM_HS 3
_LCLK_| a4 1A1 1Y0 5 |
CAM_DB7_PAD - A2 Y1 2 CAMLCLK 3
CAM_DB6_PAD 1] 1A3 1Y2 5 CAM_DB7 3
CAM_PWDN _PAD ——O| 70E 1Y3 CAM_DB6 3
GAM DB5_PAD 3 ig) 2A0 oy g CAMDB5 3
CAM DB4_PAD 05 o 2A1 2y (- CAM DB4 _ 3
CAM DB3_PAD 05 38 1 on2 2v2 (=7 CAM_DB3ICAM_VS 3
CAM_DB2_PAD 45 2A3 2Y3 CAM DB2 3
—28920e 1
CAM_DB1_PAD 36 1240 255’ 14 ; 8?%38 g
CAM D B()*PAD§< 35 16 i
_DBO_| 33 8A1 3v2
31 8A2 3Y3 X
25 | A3 19
9| 30E 4Y0 50X
30 AL e
59 | 4A0 4Y2 o X
57| 4A1 a3 =X
22 jﬁg SN74LVCH162244AGR
OO TOTTTO
p— ccCccccccC
e Silolofototototo)
| O|WO|+—| 0| | 3|
| —=|N|N|M| M| <+
GND
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DSC connector

P1V8_M27
5o-Metc7o c71 o
1
11
0.1U K = 0.1UK
D
u27
1lveea  vees 8
3 CAMOXCLK [ 31, 4 CAM XCLK PAD
2 5
GND DIR ———OP1V8_M27
== SN74AVC1T45Y ZPR
GND
J403
GND 1 20 nCAM RST PAD
CAM HS PAD 2|1 20749 CAM DB7 PAD
CAM VSYNC 312 19[7g CAM DB6_PAD
CAM PWDN_PAD 4|3 1837 CAM DB5 PAD
P2V5 CAM LCLK_PAD 5 |4 17176 CAM DB4 PAD
o) 615 16[s &N
PVS N27 718 19[7a CAM DB3_PAD
2C_SDA PAD s |/ 14[713 CAM DB2 PAD
G159 __CAM XCLK PAD 9|8 13[32 __CAM DBI_PAD
2C_SCL PAD 10 519 ﬁ 11 CAM DBO_PAD
0.1U K

GND

5.9. NAND flash interface

The aim of this NAND flash controller is to have a fully automatic transfer process from/to
the NAND flash port. The interface implements an 8-bit parallel 'data bus (commands; addresses, and
data are multiplexed) in addition to the control signals for selecting chip, writing/reading, command and
address latching, and ready/busy status. \The NAND flash chip used 'in M27 EVB is Samsung
K9F5608U0D-JIBO FBGA (32M x 8 Bit Memory).It is necessary to add 2 pcs of bi-directional level

shifter to interface the M27 and the NAND flash chip.

P1V8_M27

NDF_0_Mp5
NDF_1 /M5
NDF 27 Me5
NDEI8” M25
NDF_4 M25
NDF_5 M25
NDF_6_Mg5
NDF 7 Mz25

WWLWWWWW

©2007 BenQ Corporation

U3t
ADG3308BRUZ-REE
; VCCA/CCY

Al
A2
A3
A4
A5
A6
A7
A8

Y1
Y2
Y3
Y4
Y5
Y6
Y7

3.3V_EXT

28

———  EN GND :l_

|
W WWWwWww
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P1V8_M27 3.3V_EXT

us2
ADG3308BRUZ-REEL
VCCA/CCY 2

T—1
3 ND_RE M25 2 | A Vi HE—— > ND RE 3
3 ND_CLE M2 3 o yo 18— SSND CLE 3
3 ND_ALE M2 4 3 va FHZ— SS NDALE 3
3 ND_RDY_M2 5 | s va |18 ND_RDY 3
3 ND _CE1 M2 ‘; A5 Y5 12 ND_CE1 3
3 ND_WE M25 A6 Y6 ND_WE 3
A7 Y7 [
3.3V EXT{0 | A8 Y8 [
————"1EN GND ]
GND
3.3V_EXT
<
3.3V_EXT DB U2
00
T
Al JWP > 107 G6 NDF_7 NDF_7 9
ND_WE A5 H5 NDF 6
9 ND_WE JWE 106 NDF_6 9
ND_ALE A2 G5 NDF 5
9 ND_ALE ALE 105 NDF_5 9
ND _CLE B3 H4 _NDF 4
9 ND_CLE CLE 104 NDF_4 9
ND_CET A4 H3 NDF 3
9 ND_CE1 /CE 103 NDF_3 9
ND_RE B2 H2 " NDF 2
9 ND_RE ND RDY A6 /RE 102 Go NDF 1 NDF_2 9
9 ND_RDY = R/B 101 Fo NDE 0 NDF_1 9
100 = NDF_0 9
H1
H6 VSS E6 NAND PRE
A3 VSS LOCKPRE
VSS
= R704
K9F5608U0D-J1B0
32MX8Bits'1.8V interface 0 0402
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5.10. Micro SD interface

The micro-SD card SPI interface is compatible with SPI hosts available on the market. As any other

SPI device the micro-SD card SPI channel consists of the following 4 signals: CS, CLK, DI, DO

Ji Trans Flash card connector

CLK

DO/DATA

nnjwiNo

DI/CMD

Cs

1.8V 3.3V
A I A
1] Il
1 1l
otk /77 ot
BGND
u7
fvcea  vees 12
Ty ST ST g 14
2] GND DIR {>———OVRIO
BGND SN7ZAVCTTA5YZP
1.8V 3.3V
o  C10 ci1 s
1] 1]
_ I I
Roo 01UK =  04UK
DNI_10K
- us
1 8
o~ VCCA  VCCB
CMD
CMD) C3S g At B1 g
cs B A2 B2
4. GND DIR {>———0 P1V8
= SN74LVCZTa50C0
1.8V 3.3V
Q ci2 ci13 Q
Il 1]
1l i
01IUK =  Joiuk
U9
1 veea | vees) 2
DATA
DAT, g Al B1 g
CARD DETECT A2 B2
41 G bR 2
SN74LVCZTa50CT
©2007 BenQ Corporation 30
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6 UART Interface
B UART/RS232

The UART includes the following additional features

- Hardware flow control (such as RTS/CTS) consists of two control signal lines between the Host

(DTE) and Client (DCE) that are used to control the flow of data between the devices.

- Auto-baud rate with the possibility of baud-rates ranging from 1200 to 115.2K bits.

Pin Name Pin Out Pull Reset Config Description
X 24 Qutput / 1 UART-Transmit Data(M27 side)
RX 26 PU Input UART-Receive Data(M27 side)
RTS 28 1 UART-Request To Send(M27 side)
CTS 30 PD Input UART-Clear To Send(M27 side)

Note: The difference between Reset and Config in the pin definition table

M27 only provide 1.8V UART interface. If the host (DTE) is 3.3V system, it needs additional Level

shifter circuit on EVB.

B HOST Device
(DTE)

VDD2=3.3V VDD1=1.8V

H Client Device
M27 (DCE)

10K 10K

RX

v
v

X

»ICTS

\ 4
A

Level shift RTS

DCD

RI

GND
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VBATT

H-100P 0
J401
1 2 |2
3 4 r
5 6 -2
7 g <
9 10 10 T |‘|,
- 12 1‘21 PW ON
E 1; 16 VBUS M27 KPWON
17 18 |18 USB_DP_M27
19 20 |20 USB_DM_M27
21 29 ADCIN2 CON _
| 24 UART_TX_M27
%g %g 1 26 UART_RX_M27 zﬂiﬂ_gﬁ_l‘ﬂm% ,
27 o8 128 UART_RTS_M27 ARTTRTS 107
29 30 430 UART_CTS_M27_77jaRT CTS M27!

UART interface on M27

16
PhAG D230

UART CTS

. o1 B SUART_CTS
10K J  RED | 6| 10K R
P1%E hET J G b1 L\/W
JELEL LS UL LI -
4 1av BT
oz 52 i—
10K J RE2 10K J RE3
L
e

r\/\/\_ UART RTS oy ian RS

UART_CTS_ht?¥

v |2 |

UART_RTS_hETs

s
PRAGOZE0 LN

UART R

5 o1 8 <UART R
10K J RE0
10K J  R3% 15| LW_
PIWE_hET J IR e
L e
4
0z 53 3.3 BRT
10K J  RED TR '—
-
.

|—f\/v— UART T o pT Ty

1.8V-3.3V level shifter for UART interface

WART_RX_hi¥ <<

LS T | S I

UART_TH_WET >

©2007 BenQ Corporation 32 Confidential Property

M27 User Manual Version: 0.1 - 2007 /Jul/30




30 ENT
2V

CET
Il wa BT
J—? 100 6.3% Rd2
s BT 0.J 0603
A s
® [ e c1e gg casH 0,471 b |
ci-
2
GHD e CEO || 047U b
CE+ 3 1 ]
R4/ R4 ; R (B |y :
= 18 | Shann e T canH 0471 1 I
H7K JHTI 0 BT 12 1 W i1 047U b P 3IDE(ITE)
JART TH ) 5 jvai] i i}
TART HT | TN TIOUT & rT3 R
25 TZIN TZOUT [= — |
5 THN THOUT g e e
= T4IN T40UT [z — T | m
L TEIN TROUT |5 T e
LART R 21 8 T ITE
TERT CT Zo | RI1OUT - RIIM BT | =
15| R2OUT REIN 7 — | o
Mi? IITE(DCE) H——{ R20UT REIN [— :0
8 RiouTe o e —[: PORTI
\CLIZITCA 33 BT O-5UBS FEWALE
ks
R
M
]
R&7
0J 0603

-|||—w'v\,—

UART transceiver ICL3237A

[ ] HW flow control

When the hardware flow control type is recommended for.communication between the Host(DTE)
and client(DCE). Regarding the hardware flow control mechanism between the system (host side) and
module (client side).

The GSM engine is designed for use as a DCE. Based on the conventions for DCE-DTE Connections it
communicates with the’customer application (DTE) using the following signals:

¢ Port/TX @ Host Device sends data to the module’s /RX signal line

¢ Port/RX @ Host Device receives data from the module’s /TX signal line

¢ Port/RTS @ Host Device sends data to the module’s /CTS signal line

¢ Port/CTS @ Host Device receives data from the module’s /RTS signal line
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m  HOST m  Client

Device Device

B Auto baud Rate Mechanism
The M27 module UART is set at Auto-baud rate. This means when the M27 is powered on, it
automatically detects the baud rate after the first AT command sent by the host Device. The baud rate is

locked at the initially detected rate unlessthe following conditions:
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6.1 Dual external UART solution
M27 support 1 UART interface. M27 module support 4 bit address and 8 bit data bus with some
associated control lines. The memory bus is Intel interface with 2 independent Read/Write control lines.
For dual external UART port, there are 2 chips which are pin-to-pin compatible, except the ground plane.
The one is the NXP SC16C852L, the other is EXAR XR16M2550. The function blocks and reference

schematics are shown below. For single external UART solution, please refer to section 6.2.

Dual UART interface NXP SC16C852L
1.8 V dual UART, 5 Mbit/s (max.) with 128-byte FIFOs, parallel bus interface

Package @*HVQFN32(5x5mm), LQFP48(9x9mm)

BCISCERIL
| |
| | TRAMEMIT TRAMEMIT .
[ k A b SHIFT ¥ TEM TXS
- I | REC/STER REC/STER ‘
o0 % D7 T, ELIS
1] AHD {:l |
i) :} COMTROL | ~Ur l
RESET Lo | I
| | iyl 1%
| Koy s ncooeR
| | ]
| |
| |
I ﬁ | RECETVE RECETE
= ..,I{: == {:] SHIFT K — RXA RXB
|@ 21 REMSTER REWSTER | ¥
| & &
159 | ]
L
aimaz | RECIETER 0 & ot "
1 k =
E _:} Eﬁqr :}I i o I‘{:} il DECCOER
Lome 3
I |
| |
| |
I I
FOWER-
LICAPR Do I I , OTEA OTRE
CONTRIOL L } FT2A, FTEE
[ N ¥ OFZA, OFZE
|
I | MODEM
I I Sl TTEA.TTEE
NI, INTE NTERALIET | ELOGK AND LOME | mmaE
THFDWA, TRREVE | cowtRo [ l— =aoReE —
FADTA, FOFDhE LGS | GEMERATCR TERR, IR
| I
L—_—
[iteint | BT foi)
HTALT  NTALZ
Flg 1. Block dlagram of SC18CE8521 (18 maoda)
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Dual UART interface EXAR XR16M2550

HIGH PERFORMANCE LOW VOLTAGE DUART WITH 16-BYTE FIFO
Package =32 PIN QFN(5x5mm), 48 PIN TQFP (9x9mm)

FIGURE 1. XR16M2550 BLOCK DIAGRAM

e —— i — — — ——— — —— —
| -I'I— 1.62 ip 3.63 Vol VC
A2:AD
o700 -II— GHND
IOR# —I—I- |
e UART Channel A
e . | Txa Rxa DTRA#
CShk —— «—| | uaRT| |16 Byte TXFIFD «f» DSRA#RTSAX
CS5B# — =G5 T & BX R DTSa CDAZ H.||c'.#,
. 1 | ENDEC 2
NTa ||  ahitData | erz =1 | CRse
NTE | ElLrlfﬁ o 18 Byte RX FIFQ |
. nerface -
e T - | TXB RN DTREX
TXRDVYBE — UART Channel B DSRB#, RTSB
RXRDYAE _(Jt . (same as Channel &) I CTSB# COB# RIBE,
RYRDYEE | OF2B%
S XTAL1
Crystal Oso/Buffer j__._ XTAL2
Level shifter
] | | ] — — — L] ] | |
EXAR XR16M2550 / NXP SC16C852L I
ple-7] ut 18v gf/IGDZBOUN I
Do Vce B B 1 6 UART_TXA
D1 I S D1
D2 > 5 10K J R1 I
D3 A 2 @V jlok 3 R2 G G2 =
D4 3 4
5 s RXA (2 I 10KJ R4 b2 s 10KJ Rs I
A[0..2 7 L— AN /_l
A[0..2] [ wmmnd & D7 23
E Al A0 RTSA# UART_RXA
A2 Al 25
81 a2 cTsAY m
IOR IOR#
10W# IOW# 6 1 R UART RSTA
UART_CSA# 7 UART.CSAH ™8 i s b1 2
UART_CSB# 55| UART CSB# 3 10K J R6 I
UART INTA 2 UART INTA ’XB 10K J R7 2161 Ge
UART_INTB 4| UART_INTB Y
UART_RESET UART_RESET 3 D2 S2 4
XTALT 15 10KJ R9 10K J R10 I
XTAL2 RTSBY#
R3 - Oomgg e ] 3 VvV
R11 576K J & NG cTsBt 5 | UART_CTSA I
; 5 % % PAGD2SOUN
—||:|I— I 1 ﬁ 6 UART_TXB I
)
X1 24MHz | A 10K J Ri2
2 5
I-8V 10K J Ri3 ot e 15
= c6 = o7 = Sipe st I
= = 10KJ Ri4
22PJ 22P J I _/\/\/_l 10K J Ri15
_ — Ll UART_RXB I
° Ue
PMGD280UN,
1 o L6 UART_RSTB
10K J R17
2 5
I.sv 10K J  R19 &1 G2 3 I
3 4
I 10KJ R20 b2 2 10K J R21
|
UART_CTSB
h
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UART

ci
It SH3IV_EXT 3579
= 10U 6.3V R3
0J 0603
us
26 28 c2 0.47UM
vee ot | a—
R i
GND con 1 C3 ||_047UM
CZ+ 3 1
14 -
L SHDN
= 15 27 C4 ||_047UM i
MBAUD I il |||
13 EN - C5 0.47UM PC SIDE (DTE)
UART TXA 4 5 RXD 4 bep
UART RSTA E:m Poq 6 1S | % ° DSR
UART_TXB 20UT [~ RS232 RX2 —O | =0
T3IN T30UT [Hg— == <o e
T4IN T40UT 5 DCD O | 4
T5IN T50UT | 0 o
0
UART_RXA 21 8 %D T 4] bTR
UART CTSA 20 g;g% RIN T RTS ‘00 RI
OART RXB 18| poouT R§|N 11___RS232 TX2 515 GND
M27 SIDE (DCE) 1 PC SIDE (DTE
%81 r1ouTe (PTE) = PORT1
1CL3237CA 33V EXT D-SUB9 FEMALE
any
R16 RS232_RX272 |
N/A 71°
RS232 TX2 _Oo
10
t1-0
R18 515°
0J 0603 J__
— PORT2
D-SUB9 FEMALE
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6.2 Single external UART solution
For single external UART solution, there are two options: the one is NXP SC16C850LIET, the other

is EXAR XR16L5701L24. The function block and reference schematics are shown below:

6.2.1 Single external UART solution: NXP SC16C850LIET

Single UART interface NXP SC16C850LIET
1.8 V single UART, 5 Mbit/s (max.) with 128-byte FIFOs parallel bus interface

Package 2> TFBGA36(3.5x3.5mm), HVQFN32( 5x5mm)
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o’ : AND {:‘;ﬂ |
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| | TR IR
| ﬁ:’ iy EMCODER
I |
-
|
| g I RECENVE RECENVE
| g % |{: FIF (: SHIFT R
g = [ REGISTER REGISTER
| :1'|: 2 |
I E I T
ATt A2 RESETER | g‘- ;. l FLOW IR
@ /| saec WE DK conmEoe I | cecoces
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I SCMES-DOAN | |
LOWPWS COMTEOL | |{.- ﬁ
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6.2.2 Single external UART solution: EXAR XR16L570IL24

Single UART interface EXAR XR16L570IL24

SMALLEST 1.62V TO 5.5V UART WITH 16-BYTE FIFO AND POWERSAVE
Package =24 PIN QFN(4x4mm), 32 PIN QFN(5x5mm)

________________ 1
| *5 % Tolerant Inputs VCC
PwrSave Ai (Except for CL?() (1.62 to 5.5 V)
\2a0 =l (1= | -
o700 <=|[[ e [
orR# —> | ;3;
ow# — . UART| 16 Byte TXFIFO |  RTs#
cs# —1fjlil— - Regs = 4'|'> Sﬁi
| TH & RY | oy E
INT EMDEC | DSR#
| Data Bus | co#
RESET —|—> Interface BRG | 16 Byte RX FIFO | RI#
| |
i le——— XTAL1(CLK)
: Clock Buffer | | > XTALZ
________________ J

U13  XR16L570IL24 1.8V g;ﬂ‘te 5280UN
DO voe 9 1., .. L6 UART_TXB
D1 st D1
D2 2 5 10K J R44
o5 ) s -~ 10K J R45 &1 co -8
D4 3 4
4 D2 s2 3.3V
> gg RXA 10K J R46 .I 10K J R47
D7 — NV
d
20 Rrs# [0 UART RXB
2 e
A2 CTSH
I0R# IOR#
10w 5 | IOWs
UART_CSA# =— UART CS#
UART_INTA Nl &
agy _INTA < ——+—>-{ UARTINT
UART_RESET [ >4 yarT_ReSET
. i 5 C20 CLK o
VDD OuT ——H»—J z
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21enD  cont H—x 2
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7 USB Interface

USB signals are transmitted on a twisted pair of data cables, labeled D+ and D-. These collectively

use half-duplex differential signaling to combat the effects of electromagnetic noise on longer lines. D+

and D- usually operate together; They are not separate simplex connections. Transmitted signal levels
are 0.0-0.3 volts for low and 2.8-3.6 volts for high.

The USB supports three data rates
- Low Speed rate of 1.5 M bit/s (183 KiB/s).
- Full Speed rate of 12 M bit/s (1.5 MiB/s).

USB connector pin out

Pin Mini Function M27
1 Veus (4.4-5.25 V) Veus (2.7-5.25 V)
2 D- USB_DM
3 D+ USB_DP
4 ID
5 Ground Ground
VBUS 16 PD Power Supply VBUS line
USB_DP 18 USB data bus(positive terminal)
USB DM 20 USB data bus (negative terminal)

Note: The difference between Reset and Config in the pin definition table

Host Device EVB M27

VBUS
UsB_DM

UsB_DP

GND
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7.1 USB charger solution

For USB charger application, our suggestion is to use the Linear Technology LTC4067 as the
Li-ion battery charger.

This chip manages the power supplies that would be typical for a USB powered device or from an
adaptor to an intermediate voltage bus. The battery charger is a CC/CV timer terminated type capable of
charge currents up to 1.25A. The adaptor input has over-voltage protection to 13V. An external MOSFET
will disconnect the adaptor if the voltage exceeds 6V; protecting the input against damage in case an

unregulated adaptor is accidentally plugged in.

C192TBKT-B D1

R25 100 J
2 |< 1
("4
. us LTC4067EDE
Wall input 2 11
4.35v-6v  clos | @2 .ﬂz343os o CHRG out l >GSM/GPRS module
0.47U K ‘ﬁm Tootuk 7OV GATE X c13
1 ovpP 10U 6.3V
- 1 —l
VBUS — ‘IN =
" 3 BAT [ >1 Gell Li-ion battery
— C14 NTC
10U 6.3V J LMo 4 8
ne ——— ILIMo PROG
- LMi 5
— 2w rof
14 cLPROG = 2Kd | Actual charge current
0]
TR1 R28 . Ibat=Vprog/2k
TR_10K 2K J © =
(0402) -
Tahle 1. Iy Programming
lumo | Tum It (A) MODE
L H 0 SUSPEND
L L 200V/ReLprog Low Power
H H 1000V/ReLprog High Power
H L 2 Current Limit Disable
Note : ILIMO,ILIM1 are 1.8V interface
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Charging algorithm for LTC4067

F 3
4.2V
Y AAVAVAN
*i* Trechg
Note : Rprog=2K (2 =»lcc-chg=1000V/2I (3 =500mA
Trechg=1.3mS @Vbat<4.1V
Tt{max)=0.5Hr.
Tev(max)=2Hr.
2.8V e
Tt . ’ Tcv B
Trickle Constant Constant
Charge  Current mode Voltage mode
{(10% of  (Icc-chg) 4.2v
lcc-chg)

8 GPIO MAPPING
The module provides 4 independent:GPIO pins configurable in read or write‘mode. The function for

these 1/0O pins is List below.

Pin Name| Pin No /0 PU Reset Config Description
GPIO 1 87 f{e] PU Input Low General purpose 1/0 1
GPIO 10 60 f{e] PU Inputdow General purpose 1/0 10
GPIO 14 34 f{e] PD Input Low General purpose 1/0 14
GPIO 37 32 I/O Input Float General purpose /0 37
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9 Level Shifter Design

9.1 Introduction

The bi-directional level shifter circuit described in this application note consists of one discrete

MOS-FET for each bus line. In spite of its surprising simplicity, it not only fulfils the requirement of

bi-directional level shifting without a direction control signal, but it also has the next additional features:

- Isolating of a powered-down bus section from the rest of the bus system,

- Protection of the “Lower voltage” side against high voltage spikes at the ‘Higher voltage” side.

The bi-directional level shifter can be used in standard mode (0 to 100 kbit/s) or in fast mode (0 to 400

kbit/s) 12C-bus systems, without any change. The following descriptions apply for both modes.

r]Hp Rp

VDD2=5

» SDA:?

= SCL2

VOD1=33V —1T T ..
Rp Rp g T
* 9
SDA1-- :
SCL1 -
3.3 V device 3.3 V device

“Lower voltage” section
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10. Layout notice

10.1 THT hole and pad size for 2x7 connector

= 35mil 20mil

0000000
0000000

J407
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11. Antenna Interface
11.1 Antenna Installation & Consideration

M27 is capable of sustaining a total mismatch at the antenna pad without any damage, even when
transmitting at maximum RF power. The RF interface has an impedance of 50Q. M27 must be applied
to 50 ohm load/ antenna, or else the output power will degrade seriously. Antenna supplier needs to
ensure that the impedance of the operating frequency range is closed to 50Q.

The external antenna must be matched properly to achieve best performance regarding radiated
power, DC-power consumption, modulation accuracy and harmonic suppression. Antenna matching
networks are not included on the M27 PCB and should be placed in the host application.

Due to the Antenna selection is more important for the wireless performance, this application will
provide the Antenna requirements for mobile quad-band modules (GSM850. EGSM, DCS and PCS)
(Table11.1~Table11.4).

Table11.1. Frequency Bands

ltem Description Requirement
GSM850: 869 ~ 894 MHz
EGSM: 880 ~ 915 MHz

1 Transmit Bands (TX
! (TX) DCS: 1710~ 1785 MHz
PCS: 1850 ~ 1910.MHz
GSM850: 824 ~849 MHz
EGSM: 925 ~ 960/ MHz
2 Receive Bands (RX)

DCS: 1805 ~ 1880 MHz
PCS: 1930 ~ 1990 MHz

Table11.2. VSWR

ltem Description Requirement

1 VSWR =2:1

Network analyzer is used to measure
VSWR, and the result must be measured

2 Measurement , . o .
with the matching circuit provided by
Antenna vendor.
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Table11.3. Gain

ltem Description Requirement
1 Average gain = 0 dBi
= 0.5 dBi

The gain deviation (Peak gain — minimum
gain) of all angles in H-plane should be less
than 4dB in low, middle and high channels.
The higher gain in DCS/PCS band would
be preferred.

The same as the Table11.2 item2. measure
the radiation pattern at the lowest, middle
3 Measurement and highest frequency for each band. And it
must be measured in Chamber, including
XY, XZ and YZ planes.

2 Peak gain

Table11.4. Power Rating

ltem Description Requirement

1 .Maximum Value: 2W(CW)

A50Q) coaxial cable is connected to the 50
Q feeding point on the/PCB. The power is
2 Measuring Method _{applied for 10 fminutes’ at the middle
frequency of each Tx band. After the test
then measure the VSWR.
The antenna shall satisfy the VSWR as
3 Criteria described in Table11.2. No visual deteriora-
tion shall occur during or after the test.
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11.2 Antenna Pad & Cable Soldering

The antenna can be soldered to the antenna pad. For proper grounding connect the
antenna to the ground plane on the bottom of M27 which must be connected to the ground
plane of the application.(Fig.11.1)

Notes on soldering:

® To prevent damage to the module and to obtain long-term solder joint properties you are
advised to maintain the standards of good engineering practice for soldering.

® Be sure to solder the antenna core to the pad and the shielding of the coax cable to the
ground plane of the module next to the antenna pad. The direction of the cable is not
relevant from the electrical point of view.

M27 material properties:

e M27 PCB: FR4

® Antenna pad: Gold plated pad

Antenr|1a Pad

Antenna Cable

Fig.11.1 Antenna Pad & Cable Soldering
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FCC ID: VRSM27

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions:

1.this device may not cause harmful interference, and

2.this device must accept any interference received, including interference that may cause undesired
operation.

Changes or modifications not expressly approved by the party responsible for compliance could void
the user's authority to operate the equipment.

Maximum antenna gain allowed for use with this device is OdBi.

When the module 1s installed in the host device, the FCC ID label must be visible through a window

on the final device or it must be visible when an access panel, door or cover is easily re-moved. If

not, a second label must be placed on the outside of the final device that contains the following test:
“Contains FCC ID: VRSM27" .
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