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General Notes
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1 Introduction

This document describes the hardware interface of the SIMCOM SIM5215E modulethat connects
to the specific application and the air mterface. As SIM5215E can be integrated with a wide
range of applications, all functional components of SIM5215E are described in great detail.

This document can help you quickly mderstand SIM5215E mterface specifications, electrical and
mechanical details. Withthe help of this document and other SIM5215E application notes, user
guide, you can use SIM5215E module to design and set-up mobile applications quickly.

1.1 Related documents

Table 1: Related documents

SIM5215E_HD_V101
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1.2 Terms and abbreviations

Table 2: Terms and abbreviations
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2 Product concept

Designed for global market, SIM5215E is a tri-band GSM/GPRS/EDGE and dual-band UMT S
engine that works on frequencies of GSM 850MHz, EGSM 900 MHz, DCS 1800 MHz and
WCDMA2100MA00M. SIM5215E provides GPRS multi-slot class 12/class10/class 8 (optional)
capability and EDGE, supports the GPRS coding schemes CS-1, CS-2, CS-3 and CS-4. EDGE: §
PSK, DTM (class A) multi-slot class 12, DL coding schemes: MCS1-9, UL coding schemes:
MCSI1-9.

With atiny configuration of 36mm X 26mm X 4.5mm, SIM5215E can fit almost allthe space
requirements in your applications, such asAMR, POS, Telematics and othermobile devices.

The physical interface to the mobile application is made through a 70 pins board-to-board
connector, which provides all hardware interfaces between the module and customers’ boards

except the RF antenna interface.

Serial port and USB 2.0 port can be altematively used as data pott.

USIM interface: support SIM cards: 3V& 1.8V

Power on/ff and reset signal

Backup RTC interface.

Six GPIOs: 1 for interrupt, 1 for flight mode, 1 for status LED, 2 for output control, 1
for input, also can be multiplex asa PCM interface.

Three audio channels include two microphones inputs and three audio outputs. This can
be easily configured by AT command.

A camera interface is provided, allpins of camera interface can be configured as
GPIOs..

An I2C mterface is provided.

An ADC interface

A LDO power output

A 4 bit SD card interface

APCM interface

The SIMS5215E provides RF antenna interface with two altematives: antenna connector and
antenna pad The antenna connector is MURAT A MM9329-2700. And customer’s antenna can be
soldered to the antenna pad

The SIM5215E is mntegrated with the TCP/IP protocol, Extended TCP/IP AT commands are
developed for customers to use the T CP/IP protocol easily, which is very useful for those data
transfer applications. FTPHTTP/ SMTP/POP3/ MMYS LUA Script is intergrated in SIM52 15E
too.

Note: The SIM5215E has two kinds of interface (UART and USB) to connect to host CPU.
SIM5215E_HD_V101 9 15.01.2010
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USB interface ismapped to five virtual ports: “SIMTECH USB Modem”, “SIMTECH NMEA
Device”, “SIMTECH ATCOM Device”, “SIMTECH Diagnostics interface” and “SIMTECH
Wireless Ethernet Adapter’. UART, “SIMTECH USB Modem” and “SIMTECH ATCOM
Device” could respond to AT command, and URC report to these three portsat the same time,
but user could set dedicated port o receive URC (Unsolicited Result Code).

L () seee
o] X1l

m

The SIM5215E also provides a PCM interface. The PCM mterface is a 4 pin, digital interface
that enables PCM communication between the Module and an extemal codec. PCM interface
pins are multiplex on GP10s. Use AT+CPCM commandto enable PCM function and configure
the mode that you want. SIM52 15E supports 3 PCM formats: 8 bits (u-law or A-law) and 16 bits
(linear). Please refer to section3.18 and3.8.5.5.

SIM5215Ekey features at a glance:

Table 3: SIM5215E key features

Feature Implementation
Power supply Single supply voltage 3.3V—-4.2V
Power saving Please refer to Table 38
Frequency bands ® GSM: 850M/900M/ DCS 1800M
® WCDMA:2100M/900M
® The SIM5215E can worked in GSM and WCDMAmode
® The frequency bands also can be set by AT COMMAND.
Transmit power e Class 4 (+33dBm +2dB) for GSM850
o Class 4 (+t33dBm +2dB) for EGSM900
e (Class 1 (+30dBm £2dB) for GSM 1800
o Class E2 (+27dBm =+ 3dB) for GSM 850 8-PSK
oClass E2 (+27dBm + 3dB) for GSM 900 8-P SK
oClass E2 (+26dBm +3 /4dB) for GSM 1800 8-P SK
oClass 3 (+24dBm +1.7/-3.7dB) for WCDMA 2100, WCDMA FDD BDI
o (Class 3 (24dBm +1.7/-3.7dB) for WCDMA 900, WCDMA FDD BDVIII
GPRSYEDGE ® GPRS/EDGE multi-slot is up to class 12
connectivity ® GPRS mobile station class B
Temperature range ® Operating Temperature: -30°C to +80°C
® Storage temperature 40°Cto +85°C
DATA GPRS: ® GPRS data downlink transfer: max. 85.6 kbps
® (GPRS data uplink transfer: max. 42.8 kbps
® Coding scheme: CS-1, CS-2, CS-3 and CS-4
® SIMS5215E suports the protocols PAP (Password Authentication
Protocol) usually used for PPP connections.
® The SIM5215E integrates the T CP/IP protocol.
® Support Packet Switched Broadcast Control Channel (PBCCH)
CSD: ® (CSD transmission rates: 2.4, 4.8, 9.6, 14.4kbps, non-transparent
® Unstructured Supplementary Services Data (USSD) support
DATAEDGE ® EDGE E2 power class for 8 PSK

SIM5215E_HD_V101
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Table 4: Coding schemes and maximum net data rates owver air interface
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MCS-7 44 8Kklps 89.6kbps 179.2kbps
MCS-8 54A4kbps 108.8kbps 217.6kbps
MCS-9 59.2kbps 118 4kbps 236.8kbps

3 Application interface

All hardware interfaces except RF interface that connects SIM5215E to the customers’ cellular
application platform is through a 70-pin 0. 4mm pitch boardto-board connector Figure 1 is
SIMS5215E system overview. Figure 2 is SIM5215E block diagram. Sub-interfaces included n
this board-to-board connector are described in detail in following chapters:

® Power supply

USB interface

Serial nterface

Analogaudio interfaces

SIM interface

GPIO

ADC

LDOPower output

PCM interface

MMC/SD interface

Camera interface

RTC

12C interface

Electrical and mechanical characteristics of the board-to-board connector are specified in
Chapter 6. There we also order information for mating connectors.

SIM5215E_HD_V101 12 15.01.2010
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Figure 2: SIM5215E block diagram

3.1 SIM5215E pin description

Table 5: Board-to-Board Connector pin description

SIM5215E_HD_V101 14 15.01.2010
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*Note: module internal reference supplypower: VDD_Ext=2.6V
3.2 Operating modes

The followingtable summarizesthe various operating modes, each operating modes will be
referred to inthe following chapters.

SIM5215E_HD_V101 17 15.01.2010



SIM5215E Hardware Design

HD
5 teee
130

Table 6: Owerview of operating modes

Mode

Nommal operation

GSM mode

GPRS mode

EDGE mode

EDGE mode

WCDMA mode

POWER DOWN

Minimum
functionality
mode (without
remove power

supply)

Function
Module Power
Off mode

Module sleep

GSM IDLE

GSM TALK

GPRS IDLE

GPRS DATA

EDGE IDLE

EDGE DATA

WCDMA
IDLE

WCDMAtalk

Module will goto Power off mode when the Power on pin has
been pushed low for 2 Seconds.

Module will atomatically go into sleep mode when there is
no interrupt input or other operation.

Inthis case, the current consumption of module will be
reduced to the minimal level.

Software is active. Module has registeredto the GSM network,
and themodule is ready to send and receive.

CSD connection is going on between two subscribers. In this
case, the power consumption depends on network settings
such as DTX offfon, FREEFR/HR, hopping sequences,
antenna.

Module isready for GPRS data transfer, but no data is
currently sent or received. In this case, power consumption
depends onnetwork settings and GPRS configuration (e.g
multi-slot settings).

There is GPRS data mn transfer (PPP or TCP or UDP). In this
case, power consumption isrelated with network settings (e.g.
power control level), uplink/downlink data rates and GPRS
configuration (e.g. used multi-slot settings).

Module is ready for data transfer in EDGE mode, but no data
is currently sent or received. Inthis case, power consumption
depends onnetwork settings and EDGE configuration

There is data in transfer (PPP or TCP or UDP) in EDGE moce.
Inthis case, power consumption is related with network
settings (e.g. power control level), uplink/downlink data rates
and EDGE configuration.

Module has registered to the W CDMA network, and the
module isready to send and receive.

Module is active in WCDMA mode. The power consumption
depends onnetwork settings.

Normal shutdown is by sending the “AT+CPOF” command or usingthe
POWER ON pin. Thepower management ASIC disconnects the power supply
from the base band part ofthe module, only the power supply forthe RT Cis
remained. Software is not active. The serial interfaces are not accessible.
Operating voltage (connected to VBAT) remains applied.

Use ofthe “AT+CFUN” command can set the module to a minimum
functionality mode without remove the power supply. Inthis case,the RF part of
the module will not work orthe SIM card will not be accessible, or RF part and
SIM card will be closed all, the serial interface is still accessible. The power
consumption i this case is very low.

SIM5215E_HD_V101
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3.3 Power supply

The power supply of SIM5215E is from a single voltage source of VBAT=33V..42V. In
some cases, the ripple in a transmit burst may cause voltage drops when current consumption
rise typically to peak 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 100pF, low
ESR) is recommended when one uses a Li battery. When you use a DC swpply the Capacitor
must be a larger one (for example 2200w/10V), 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 uF tantalum capacitor (low ESR) with a small (0.1 pF to 1uF) ceramic
in parallel, which is illustrated as following figure. And the capacitors should put as closer as
possible to the SIM5215E VBAT pins. The following figure is the recommended circuit.

VBAT

*  —

?_

Figure3: VBAT input

Ca CB

The following figure is the VBAT voltage ripple wave at the maximum power transmit phase,
the test condition is VBAT=4.0V, VBAT maximum output current =2A, C,=100 pF tantalum
capacitor (ESR=0.7Q) and Gg=1 yF.

VBAT

L L] L N T Max:400n

Figure 4: VBAT voltage drop at the maximum power transmit phase (GSM)

Andmake surethat the capacitor is close to VBAT pins of 70 pins connector. Ifa DC/DCor
LDO is used for power supply ofthe module, you should make sure that the peak current of power
supply can rise up to 2A(4.2V). The reference design is putting one big capacitor at the output of
the DC/DCor LDO, and another big capacitor beside the 70 pins connector.

Note: Ifa DC/DCor LDO is used as power supply, besides a big capacitor close to the 70-pin

SIM5215E_HD_V101 19 15.01.2010
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connector, another big capacitor (typically a 100 pF tantalum capacitor) is suggested to be put
at the output pin of the DC/DCor LDO.

3.3.1 Power supply pins on the board-to-board connector

Six VBAT pins of the board-to-board connector are dedicated to connect the supply voltage; six
GND pins are recommended for grounding. VRT Cpin can be usedto back up the RT'C.

3.3.2 Minimizing power losses

Please pay special attention to the supply power when you are designing your applications.
Please make sure that the input voltage will never drop below 3.3V even in a transmit burst
during which the current consumption may rise up to 2A. Ifthe power voltage drops below
3.3V, the module may be switched off. Using the board-to-board connector will be the best
way to reduce the voltage drops. You should also remove the resistance from the power
supply linesonthe host board or from battery pack.

3.3.3 Monitoring power supply

To monitor the supply voltage, you can use the AT command which include two parameters:
voltage supply status and voltage value (in mV). It retumnsthe battery voltage of 1-100 percent
of capacity and actual value measuredat 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 before the AT command was

executed.

3.4 Power up and power down scenarios

34.1TumonSIM5215E

SIM5215E can betumed on by various ways, which are described in the following chapters:
® Via POWER ON pin: starts normal operating mode;

POWER ON has been pulled up to VBAT in module. You can tum on the SIM5215E by driving
the POWER ON to a low level voltage for period time. The power on scenarios illustrate as
following figure.

SIM5215E_HD_V101 20 15.01.2010
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module : _
OFF Fower-on seguence I oM | Power-off sequence OFF
ztatuz

Figure 5: Timing of turn on system

Notel: Ton >=64ms.
Note2: Commonly, the AT command can be set2-3S after the SIM5215E is powered on.

If VBAT was supplied to SIM5215E, SIM5215E could be automatically powered on by
connecting the Power ON pin to Low level directly. In automatically powering on mode, it is
suggested that the SIMS5215E should reset by RESET pin after power on. Below is the reference

circutt.

‘—G Power O
k1
21EE

A

| }—'"v"%"’"v'

Figure 6: Automatic power on

Note: The POWER_ON hasbeen pulled up with a 250kR resistor to VBAT in module. Make
sure that VILmax=0.2*VBAT, and the value of R1 above can be changed asyou want

In automatically powering on mode, it is suggested that the SIM5215E should reset by RESET
pin after power on.If SIM5215E

34.2Tum off SIM5215E

Following procedure can be usedto turn off the SIM5215E:
® Normal power down procedure: Tum off SIM52 15E usingthe POWER_ON pin
® Normal power down procedure: Tum off SIM52 15E using AT command

3.4.2.1 Tum off SIM5215E using the POWER_ON pin (Power down)

You can tumn off the SIM5215E by drivingthe POWER ON to a low level voltage for period
time. The low level period ofthe POWER ON is about 64mS.

This procedure will let the module to be logged off from the network and allow the software to
enter into a secure state and save data before completely disconnecting the power supply.

SIM5215E_HD_V101 21 15.01.2010
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3.4.2.2 Tum off SIM5215E using AT command

You can use AT command “AT+CPOF” to tum off the module. This command will let the
module to be logged off from the network and allow the software to enter into a secure state and
save data before completely disconnecting the power supply.

After this moment, the AT commands can not be executed. The module enters the POWER
DOWNmode, onlythe RTC is still active.

Please refer to AT command manual for details ofthe AT command ¢ AT+CPOF”.

3.4.2.3 Under-voltage automati c shutdown

Software will constantly monitorthe voltage applied onthe VBAT, if the measured battery voltage
is no more than 3 4V, the following URC will be presented:
POWER LOW WARNNING

If the measured battery voltage is no morethan 3.3V, the following URC will be presented:
POWER LOW DOWN

At this moment, no more AT commands can be executed. The module will be logged off from
the network and enters POWER DOWN mode, only the RT C is still active (if backup battery is
connectedto VRT Cpi).

3.5 Power saving

There are two methods to achieve SIM52 15E module extreme low power. “AT+CFUN” is used to
set module into minimum functionality mode and GP 104 hardware interface signal can be used to

set system to be Flight mode (Close RF).

3.5.1 Minimum functionality mode

Minimun functionality mode reduces the functionality of the module to a minimum and, thus,
minimizes the current consumption to the lowest level. This mode is set with the “AT+CFUN”
command which provides the choice of the functionality levels <tun>=0, 1, 4

® (: minimum functionality;
® 1:full functionality (Default);
® 4: disable both transmit and receive RF circuits of the phone;

If SIM5215E has been set to minimun functionality by “ AT+CFUN”, then the RF function and
SIM card function will be closed, in this case, the serial port is still accessible, but all AT

SIM5215E_HD_V101 22 15.01.2010



=
-
=1l Com

SIM5215E Hardware Design hcompany o 58 Tt
commands need RF function or SIM card function will not be accessible.

If SIM5215E has disabled all RF function by “AT+CFUN”, then RF function will be closed, the
serial port is still active inthis case but all AT commands need RF function will not be accessible.

When SIM5215E is in minimum functionality or has disabled all RF functionality by
“AT+CFUN”, it can retum to full functionality by “AT+CFUN”.

3.5.2 Hight mode

Through GPIO4 signal control SIM5215E module to enter or exit the Flight mode n customer
applications. In Flight mode, SIM5215E closes RF function. If GPIO4 is left open, SIM52 15E
enters normal mode. But it is suggested that GPIO4 should not be left open. Because GPIO4 is
sensitiveto ESD, so bidirectional ESD protection component is suggestedto add on GPIO4.

VDD IO
2. 2kE
Sl SWITCH
SIMIS215
|2 2kr

Figure 7:  Flight mode switch

Table 7: logic of flight mode switch

GPIO4 Status Module Action

LowLevel Flight Mode: RF is closed.

High Level Nommal Mode: RF is working
3.5.3 Sleep Mode

If periphery equipment stops working, and there is no on air or audio activity required and no
hardware interrupt (such as GPIO interrupt or data on serial port), SIM5215E will enter SLEEP
mode automatically. Inthismode, SIM5215E can still receive paging or SMS from network. If
USB interface of SIM5215E is connecting with host CPU,and host CPU support USB suspend
mode, SIM5215E could enter sleep mode. Otherwise SIM5215E couldnot enter sleep mode.
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3.5.4Wake up SIM5215E from Sleep Mode

When SIM5215E is in SLEEP mode, the following method can wake up themodule.
USB interface active

Receive a voice or data call from network to wake up SIM5215E.

Receive a SMS from network to wake up SIM5215E.

Receive a interrupt signal from GPIO0

GPIO4 state change.

Receive AT command from UART.

UART DTR signal changed.

3.6 RTC backup

The RT C (Real Time Clock) power supply of module can be provided by an extemal battery or a
battery (rechargeable or non-chargeable) through the VRT'C (PIN11) on the board-to-board
connector. Youneedonly a coin-cell battery or a super-capto VRT Cto backup power supply for
RTC. The discharge current is smaller than 10uA. The module could update local time based

on wmiversal time and time zone from network. (This feature must be supported by the network).
If this feature is used, please refer to AT command AT+CTZU and AT +CTZR.

Note: The VRTC default state can be designed to a NC pinin your circuit.  If you need to use
the VRTC, You may connect the VRTC pin to a battery or a capacitor.

The following figures show various sample circuits for RT C backup.

e RTC

+ Core

\ 4
P
p—

Non-chargeahla

Backup Baliery =

Figure 8: RTC supply from non-chargeable battery
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YRTC ETC

Core

Y
p—

Rechargeabla
Backup Battery

Figure 9: RTC supply from rechargeable batte ry

LAk RTC

P
-

Core

i I.rll';.'._l.' iz | Letrnee Itl-l

Lapac Lor

Figure 10: RTC supply from capacitor

®  Li-batterybackup
Rechargeable Lithium coin cells are also small in size, but have higher capacity than the double
layer capacitors resulting in longer backup times. The coin cell normal voltage should be 3.0V.

Typical charge curves for each cell type are shown in following figures. Note that the
rechargeable Lithium type coin cells are generally pre-charged from the vendor.
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Charge-Discharge Characteristics
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Figure 11: Seiko MS518 Charge and discharge Characteristic

Note:

Gold-capacitance backup

Some suitable coin cells are the electric double layer capacitors. They have a small physical
size (6.8 mm diameter) and a nominal capacity 0f0.2 F to 0.3 F, giving hours ofbackup time.

3.7 Serial interface

SIM5215E provides an wnbalanced asynchronous serial 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).

SIM5215(DCE) HOST (DTE)

3D 3D
RD e———— | D
RTS o CTS
CTS |e RTS
DTR ¢ DSR
DCD » DCD
RI o RI

GND GND
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Figure 12: Interface of serial ports
Serial port

® Port/TXD @ Client sends datato the RXD signal line of module
® Port/RXD @ Client receives data from the TXD signal line of module

Allpins of all serial ports have 8mA driver, the logic levels are described in the following table

Table 8: Logic leels of serial ports pins

Parameter Min Max Unit
Logic low input 0 0.3*VDD EXT Vv
Logic high input 0.7 *VDD EXT VDD EXT +03 V
Logic low output GND 02 \Y
Logic high output VDD EXT-02 VDD EXT v

Note: VDD EXT=2.6V, is module intemal IO reference voltage.

SIM5215E provides an AT command to support Null modem. Null modem mode uses two lines
(RXD, TXD(GND not comprised)) to setup communication between devices. The lines
connection is shown as below.

S1M5215(DCE) HOST (DTE)

D 3D
RYD e | rD
RTS CTS
CTS RTS
DTR DSR
DCD DCD
RI RI

GMD GND

Figure 13: Null modem mode ofserial ports

If serial port is used in Null Modem, the pin “RI” can be used as an interrupt pin. Normally it
will stay high but in certain condition such as SMS receiving, incoming voice (CSD, video) call or
URC reported, the pin “RI” will be set low to inform the master, and it will stay low until the
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master clear this interrupt with AT command (AT+CRIRS). If using seven lines to setup
communication between devices, the pin “RI” is different. First it stayshigh, when a voice (CSD)
call coming, the pin “RI” is set to low for about 5900ms, then it is set high again about 100ms.
The situation will repeat until that the call is answeredor hung up.  After the call is answered or
hung up,the pin “RI” is set high.

Functions of serial port supporting on SIM5215E are as following:

® four-linetwo-line mode on Serial Port Interface.

® Contamns Data lines TXD and RXD, State lines RT' Sand CT' S

®  Serial Port can be used for CSD, PS service and send AT command for controlling module.

®  Serial Port is ahigh-speed port. It supportsthe communication rate as following:
300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 230400, 460800, 921600,
3200000, 3686400, 4000000
Default band rate is 115200bps. And Data bits=8, Parity=None, Stop bits=1, Flow
control=None.

NOTE:

1 If you need to use a speed higher than 115200, you should consider the length of RS232
line and the speed supportonyour RS232 port

2 Though the conrector has sven lines for serial port, but the line: DCD, DTR are not
implemented and reserved for future use.

3 The line RI behaves the same as the g¢andard when using four-line mode, but in two-line
mode its action is not standard which is depicted above.

Default setting in HyperTerminal soft ware is as the following figure.

COM1 Properties @g|
Port Settings
Bitz per second: | PRREN]

Data bits: | 8 ~

Parity: | Mone w

Stop bitz: |1 w

Flow control: | Mone W

Festore Defaults
I 0k l [ Cancel ]

Figure 14 : settings of serial ports
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3.8 Audio interfaces

The module provides three analogy audio output channels andtwo analogy audio mput channels.
MIC P/N and HP_ MICP, are used for microphone (two analogy audio input channels), EAR P/N,
HPR/HPR and SPK P/N are used for audio output (three analogy audio output channels). There
are some AT Commands to control audio channel switch and other parameters, please refer to AT C

manual.

Table 9: Audio interface signal

Audio channel Pin name
MIC P

NORMAL MIC N
( default ) EAR P

EAR N
HP_MICP

HEADSET HPR

HPL
MIC P

MIC N
SPK_P
SPK N

Hand free

Pin No
43

44
25

26
42

27

28
43

44
23
24

Function
MIC anode nput

MIC cathode input
Receiver output anode

Receiver output cathode
Headset MIC anode mput

Headset right speaker

Headset left speaker
MIC anode input

MIC cathode input
Loudspeaker anode
Loudspeaker cathode

It is suggestedthat you adopt one of two following reference circuits in order to get well speaker
effect. The different audio signals have to be routed accordingto different signal layout rules as

in following figures:

SIM5215E_HD_V101

29

15.01.2010



SIM5215E Hardware Design

3.8.1 Speaker interface configuration

'd
Close to speaker
1t = NI=—
| Differential layout
ferrite head :l: lopF —__ ____33pF
. —hm
ferrite head 10pF SdpF
SRR - [ A
InF 10pF — — ____33pF &
= | — GND = —

Figure 15: Speaker interface configuration

Because SPK P and SPK_N areoutputs of Class-D audio amplifier, optional EMI filtering is
shown at Figure 15;these components (two ferrite beads and two capacitors) can be added to
reduce electromagnetic nterference. If used,they should be locatednear the SPK P and SPK_N.
Considerable current flows bet ween the audio output pins and the speaker, so wide PCB traces are
recommended (~ 20 mils).

4
Close to speaker
— (N[ —=— —
; Differential layout
ESD
LOpF — 33pF
EAR P ]
10pF ___ 3apF
EAR H
10pF
= N = —

Figure 16: Receier interface configuration
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3.8.2 Microphone interfaces configuration

MIC+

MIC P » »
- Cll CBL2

.

i 10y Ii MIC-

MIC N
(8 J C

Figure 17: Microphone interface configuration

NOTE : There is no need to pull the MIC_P and MIC_N up to the external power, because they
have been pulled up in the Module.

3.8.3 Earphone interface configuration

L
O L I
L [Ee]
o —T o T Ji8
1
HP =12 ._,V];}.Y — = : L
=L 4. Tull i v
B
C47 | o -
HPR gl ; AN
1-B1
HEL C48 10u "
c49 Ca0
iip 3ip
Figure 18: Earphone inte rface configuration
31 15.01.2010
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3.8.4 Referenced electronic characteristic

Table 10: MIC Input Characteristics

Table 11: Audio Output Characteristics

Table 12: Speaker OutputCharacteristics

3.8.5 Programming characteristic

3.8.5.1 Setting Audio Parameters by AT Commands

The audio modes 1 to 3 can be temporarily adjusted according to the AT command parameters
listed in the table below. The audio parameters are set with the AT commands AT +CMICAMPI,
AT+SIDET, AT+CTXGAIN, AT+CRXGAIN, AT+CTXVOL, AT+CTXFTR, AT+CRXFTR as
well as AT+CLVL,AT+CVLVL, AT+VMUTE, AT+MICMUT, AT+CSDVC, and AT+CPTONE.
For a model of howthe parameters influencethe audio signal path see Section3.8.5.2.
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Table 13: Audio parameters adjustable by AT command

NOTE: ifyou want to better experience on audio, you should modify these parameters for your
own electronic and mechanical design of audio part. The 13-tap filterparameter could be
debugged and calculated by MATLAB.

3.8.5.2 Audio Programming Modkel

The audio programming model shows howthe signal path can be influenced by varying AT
command parameters. Parameters <micAmp>, <txGain>, <tx VoI>, <txFilter>,<tx Gain>,
<stGain> ,<rx Vo> and <rxFilter> can be adjusted with corresponding AT commands. For more

information onthe AT commands and parameters see Section3.8.5.1.
NOTE: Please reference document [1] for detailed information of each AT command.
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AT parameters are given in hrackeis <. = and marked red and italic

Speech | =&xVel- <ixFilter- <ixGuin- <micAmpT = -

OO

i VMIC
\
<7 . DSP
<silrairn= '
| SIM3213
Speech i
Decoder ﬂ : m ) I\\
X —=(—=( X {I]
T L e e, AT~ |
=mxVal= <t Filtar= : imGa.iH> Speaket/Receiver
PCM:’N?&:_‘,‘E‘:CE

Figure 19: Audio programming model

3.8.5.3 Audio characteristics

The electrical characteristics of the voiceband part depend on the current audio mode (device
number) set with the AT+CSDVC command. Allvalues are noted for default gains.

Table 14: Audio Characteristics

Name  Hadst  Headst
(Gainsetting:  Adjustable  Adjustabe
‘micAmpl 0 (0dB)  00OdB
txGain 2343 s1800
xVol 16384 1es4

34
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3.8.5.4 Adjust the sound lewel by AT+CVLVL

There are two adjustable amplifiers on audio signal output path: <rx Vo>, <rxGain>. Four AT
commands are provided fortune them..

<rxVoI>: AT +CLVL, AT +CVLVL,AT+CRXVOL

<rxGain>: AT +CRXGAIN

AT+CRXVOL is used for fine tuning for <exVol> AT+CLVL and AT+CVLVL are used for
coarse tuning for <rxVol>. AT+CVLVL changes the sound level values of the command CLVL.
Now we provide 5 levels for each audio channel. The level 0 is muted and it can not be changed
by CVLVL. Levels 1 to 4 are supported to change the value of sound level. CVLVL command
SIM5215E_HD_V101 5 15.01.2010
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could let you change these four levels. The bigger the number presents the louder the voice. And
the range of each level is -5000 to 5000.

NOTE: This command influences digital volume of output signal after speech decoder. Please
check the reference document [1] fordetailed information of each AT command.

3.8.5.5 Extemal codec on PC Minte rface

SIM5215E provides PCM interface for external codec. PCM interface pins are multiplex on
GPIOs.  Use AT+CP (M command to enable PCM function and configure the mode you want.

The PCM mterface is a 4 pin, digital interface that enables PCM communication between the
Module and an external codec. SIM5215E supports 3 PCM formats: 8 bits (v-law or A-law) and
16s bit (linear). Also the slot of PCM can be configured by AT+CPCMSLOT. Table below

describes thepins.

Table 15: PCM pins

PCM Interface can be operated in Master and Slave mode. When the PCM interface is
configured, PCM Tx data will be routed from the extemal codec micthrough the DSP encodepath
in the Module. PCM Rx data will be routed through the DSP decode path to the external codec
speaker. When usingthe PCM Interface, the Module can be set either into Master Mode or Slave
Mode. SIM5215E supports 3 PCM formats: 8 bit (U-law or A-law) and 16 bit (linear).

In Master Mode, the Module drives the clock and sync signals that are sent out to the external
codec viathe PCM Interface. When in Slave Mode, the external codec drives the clock and sync
signals that are sent to the Module.

Configuration Mode can be selected either primary or auxiliary. Primary configuration mode

uses 2.048 MHz clock and 8 kHz short sync clock, and auxiliary configuration mode uses
2.048MHz clock and 8 kHz long sync clock. One important consideration isthat Slave mode is
only available for use with Primary configuration Mode.

Inthe default configuration, Module isthe Auxiliary Master

Many parameters of extemal codec audio channel are not available. Only RxVolume, FIR, are
still available after enabling PCM.
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Table 16: PC Mextermal codecCharacteristics

NOTE: Please check the reference document [1] for detailed information of each AT command.
More information on PCM interface is in sction 3.18.

3.9 USIM card interface

3.9.1 USIM card application

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

The universal subscriber identification module (USIM) is a smart card for UMT S/GSM cellular
applications. The USIM provides the required subscription information to allow the mobile
equipment to attach to a GSM or UMT S network. The USIM also provides the subscriber's
verification procedures as well as authentication methods for network authentication during the
attach procedures. The USIM card can be inserted nto any UMTS/GSM USIM equipped
handset, allowing the user to receive or make calls, and receive other subscribed services from any
USIM equipped handset, thus enabling more handset independence forthe user.

Both 1.8V and 3.0V SIM Cards are supported.

The SIM interface is powered from an iternal regulator in the module having nominal voltage
2.8V. Allpinsreset asoutputs driving low. Logic levels are as described in thetable below.
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Table 17: USIM interface

Pin  Signal Description

57 V_USIM USIM Card Power output depends automatically on USIM mode,
one 1S 3.0 V£10%, another is 1.8 V£10%. Current is about 10mA.

56 USIM _DATA USIM Card data I/O, which has been pulled yp with a 22kR
resistor to V_USIM i module. So please do not pull up or pull
down in your application circuit.

12 USIM_CLK USIM Card Clock

13 USIM_RESET USIM Card Reset

Table 18: Signal of USIM interface (board-to-board connector)

Following is the reference circuit of the USIM mterface. We recommendto use an Electro-Satic
discharge device SI' (www.st.com ) ESDA6VIWS5 or ON SEMI (www.onsemi.com ) SMFO5C
for “ESD ANTI”. If you remove ESD components, please replace them with 33pF and 10pF
capacitors, it’s good for EMI performance. Note that the USIM peripheral circuit close to the
USIM card socket.

Youcan select the 6 pins USIM card. The reference circuit about 6 pins USIM card illustrates as
in the following figure.

220nF
V_USIM
v GND

W USIM_RESET STM
— RST ner, VPP
USIM_CLE Ay R N

* CLE T/0

i -

o s pata® C707 10M006 512 2

|
/*/ SHFOSC L

Figure 20: USIM interface reference circuitwith 6 pins USIM card

*Note: USIM_DATA has been pulled up with a 22kR resistor o V_USIM in module. So
please do not pull up or pull down in your application circuit As shown in above figure,
SMRO5C is used for ESD protection for SIM interface. And 220nF capacitoron V_USIM is
used to reduce interference
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3.9.2 Design consi de rations for USIM card holder

For 6 pins USIM card we recommend to use Amphenol C707 10M006 512 2. You can visit
http://www.amphenol.com for more information about theholder.

8 D AT 72 0 11,1

Figure21: Amphenol C707 10M006 5122 SIM card holder

Table 19: Pin description (Amphenol SIM card hol der)

Pin Signal Description
SIM CardPower supply, it can identify automatically the SIM

C1l USIM_ VDD Card power mode, one is 3.0V+£10%, another is 1.8 V+10%.
Current is about 10mA.

C2 USIM_RST SIM Card Reset.

C3 USIM_CLK SIM Card Clock.

C5 GND Connect to GND.

C6 VPP Connect to USIM_VDD

C7 USIM_DATA SIM Card data I/O.

3.10 I12C interface

SIM5215E contains an 12C interface. It is used for connecting peripheral equipment. Use
AT Command to read/write values of 12C peripheral equipment. Because 12C has been
pulled up in SIM5215E, there isno needto be pulled up by customer.
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Table 20: PIN define of 1IC interface

*Note: 11C_SDAand 1IC_SCL have been pulled up with two 2.2kR resistors to 2.6V in module.
So there is no need to pull them up in your application circuit.

3.11 USB interface

SIM5215E supports high and full speed miversal serial bus (USB) interface, and mode of USB
can be switched by AT command ( AT+CUSBSPD ) This interface is compliant with the USB 2.0
specification. The high speed is up to 480Mbps. so please pay attention to influence of junction
capacitance of ESD component on USB data lines. Typically, the capacitance value should be
less than 4pF @IMHz.

Links to these and related specifications can be found at www.usb.org

Table 21: USB PIN connect

VET: |
Serie
- A B
o]
- Min B
Receptaclk

Figure 22: USB interface

Currently SIM5215E supports the USB suspend & resume mechanism which can help to save
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much curent. Ifno transaction on USB bus then SIM5215E will enter to suspend mode and

when some events happens (such asincoming call or SMS received) during the suspend mode
then SIM5215E will resune automatically.

Note: when use the Mini-B ithas no ID lire.
Note: Two limitationson ESD protection: less than 4 pF and VBUS not to rail.

3.12 Module Reset

SIMS5215E also have a RESET pin (PIN29) input, When should reset the module, one can push
the RESET pin to low and the module reset. Because the Reset pin has been pulled up n
SIM5215E, so there is no need to pull it up in application circuit. The intemal circuit about
RESET pin is shown below.

268Y

10K

PINZ9|RESET reset_in

SIMS215

In order to improve the ESD of Reset pin, the bidirectional ESD component is suggested to be
used on Reset pin.

NOTE: In automatically poweringon mode, it is suggested that the SIM5215E should reset by
RESET pin after power on.If SIM5215E.

3.13 General purpose input & output (GPIO)

SIMS521 5E provides a limited number of General Purpose Input/Output signal pin.  Please check
the following table:

Table 22: GPIO Pins of SIM5215E
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GPI0O0 is used for interrupt pin, default triggering mechanism is level trigger, and low level

will trigger interrupt. After interrupt, SIM52 15E would send out Alarm information to host
CPU. Please Refer to“ AT Command Manual”.

GPIO1 is used to control Status LED, the LED driving circuit of GPIOI is shown below, and
status table is Table 23.
VBAT

J00R

STISIADS

LOK
GPIO1 ¢

10K

Figure 23: status LED circuit
Notes: 300R Resistor’s value dependson LED.

And status indicating table is as follow.

Table 23: meanings of status LED

GP104 can be used to control RF close or on, the Flight Mode Switch logic table is shown
below. You can use AT Commandto reador to write GP102, GP103, GP105 status (High or
Low level).

Table 24: logicof GPIO4

Use AT Command to read or write GP102, GP103, GP105 status (High or Low level).
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NOTE: For SIM5215E, GPIO0, GP102, GP103 and GPIO5 can be multiplex function, you
can use them as PCM interface to connectextend codec. Pleas refersection3.8.5.5 and
document [1] for detail information.

3.14 ADC interface

SIM5215E has an analogto-digital converter (ADC) that is available for digitizinganalog signals
such as battery voltage, temperature and so on, it is on PIN30, namely HKAD(Q0, This HKADC0
is 8 bit successive-approximation circuit, and performance specification is shown inthe following
table:

Table 25: ADC Characteristics

We implement two channels on this pin, one isto read raw type ADC value, and the other is to
read temperaturetype ADC value.

You can put a voltage range from 0 to 2.65V on the pin directly using it as a raw type ADC
channel. The range of the return value is from 0 to 255.

Show an application sample:

You can use it as a temperature ADC channel, too. The reference design of a temperature ADC
circuit is asthe figure below. RI is0€ R2 is47 kQ and R3 is 68 kQ for reference. The VREF
should be2.65V. The range ofthe return value is from -30 to 150.
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WVEREF =245V
N

HEADC
SINMS215

Figure 24: ADC interface used for tempe rature sampling reference circuit

3.15 LDO power output

SIMS5215E has a LDO power output, it is PIN 40, namely VREG AUX. This LDO default
output voltage is 2.85V, and the driver current israted for 250mA. This LDO could be used asa

power supply for SD card, and the SD card data/command lines can also been pulled up by it.
NOTE: SIM5210 has no such pin. This isa difference between SIM5215E and SIM5210.

3.16 Camera module interface

SIM 521 5E provides a camera module interface for supporting camera and video phone functions.
If you do not use the camera interface you can configure thesepinsto configurable GP1Os. Please
referthe AT command Document (AT+CCGSWT).

SIM5215E can support both digital and analog sensor (NT SC or PAL composite signals output),
YUV and RGB data format. When using analog sensor youneeds to use AK8856 (currently we
supported) to decode NT SC or PAL composite signals into digital data first and then transmit the
digital data into camera interface.

Note: When you use a YUV output snsor, you should connect the output data0~data7 to
SIM5215E out PIN CAM_D2~CAM_D9.

The camera module interface consistsof the following:

m 8 bit data bus for thepixel data information

m Horizontal and vertical synchronization signals
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m 2 wire I2C bus as a control path between the SIM5215E module device and the camera module
The followingtable is the pin definition.

Table 26: PIN define of sensor interface

We have tested several kinds of digital sensors, such as OV2640, OV7670, OV7725 and a

NT SC/PAL digital video decoder named AK8856 (it can decode NT SC or PAL composite video
signals into digital video data, and with AK8856 you can use analog sensor as video source) .
Software must be adjusted when use other kinds of sensors. Customer can contact us and give us
your request. The power supply ofthe sensor should be supplied by customer.

CAM(DZ.DZ) — DATAF0)
VS H SYHC
E
- FCLE
Catnera
SInIS215
module
IZC control
-} -
MCLE -
NEET -
STANDBEY :r- q_':-,l -
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NOTE: The data and clock lines of camera are sensitive for the capacitors. Gererally the
capacitance of the ESD component is too big, if those ESD components are put on to the
parallel line then the signal will fade a lot. Inorder to improve the ESD performance, some
10pF capacitor can be put on data and clock lines for ESD. If one like to choose smaller
capacitance ESD component, it should be smaller than 10pF.

SIM5215E Hardware Design

Figure25: Cameramodule inte rface
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Figure 26: Cameramodule inte rface with analogsensor

*NOTE: STANDBY pin of SIM5215E is used to control the powering down or on of camera
module. So when one designs application circuit, one should pay attention to the polarity of
STANDBY. Default polarity of SIM5215E is shown below.

LOW: normal operation

HIGH: power-down

In Figure 26, the polarity of AK8856 power down is contrary to that of SIM5215E STANDBY,
so one must usea NPN triode to revers thepolarity of SIM5215E and connect AK8856.

If you do not use the camera interface you can configure these pins to configurable GP10Os.
Please refer the AT command Document (AT+CCGSWT).

3.17 MMC/SD card interface

SIM5215E provides one MMC/SD card interface. The SIM5215E acts as a HOST. The
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SIM5215E device has a 4-bit SD interface. It supports 4 bits of data and a command signal. In
addition, a clock output is provided by the SIM5215E to be used as SD CLK, or MMC CLK.
This clock is designedto be used with the MMC/SD nterface and is what customers should use
with the MMC/SD cards. A LDO power output is provided by the SIM5215E for the power
supply of MMC/SD card it is PIN 40, name VREG AUX. This LDO default output voltage is
2.85V, and driver current is rated for 250mA. Meanwhile data lines can be pulled wp by
VREG_ AUX The reference circuit of MMC/SD card interface is shown in Figure 27. The 10KR
pull-wp resistors on data and clk lines are necessary. The 33pF capacitor is used to reduce RF

interference. To get good ESD performance, some ESD components should be added beside the
SD/MMC card holder.

The following features are implemented:

m Supports 4-bit SD, 1-bit SD, and 1-bit MMC interface

m SW-configurable edge latching (falling or rising)

m SW-configurable data and command values change (rising or falling edge)

m Clock-gating for power saving (and a power-saving option to always tum the clock off
when bus is idle)

m Flow control option to prevent overflow and underflow

m SD CLK output up to 50 MHz

Following figure illustrate and describethe MMC/SD interface.

ESD protecting

----------

SD_CLE : :
Datal (for MAC)
Datal IDKRﬁ
[} & SD/MMC
card

SIMS215 Data* IDKRﬁ

[ Data3 1':'K_Rﬁ § § TJSS?L

: : Vasl
o 10 L L
1|:|KRE| P )
VEEG_AUX 100n| 33p| 33p| 33p| 33| 33p| 33p) 33p ’

Figure27: MMC/SD interface

As mentioned, the MMC/SD interface supports SD according to the SD physical layer
specification 2.0, upto 4-bit data mode. It isalso capable of supporting 1-bit MMC according to
MCC specification 3.31. While the same hardware controller is used, the initialization for SD
cards and MMCs are different. SIMS5215E will auto-detect which card is inserted (SD or MMC,

or no card) and will proceed accordingly.
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Table 27: MMC/SD pin of SIM5215E
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Note: SD card interface function is supported by SIM5215E software. You can use
VREG_AUX for power supply of SD card and as the pull up power for data lines.

3.18 PCM Interface

SIMS521 5E provides PCM interface. The SIM5215E PCM iterface can be used in two modes:
1)the default mode is its auxiliary PCM (8 kHz long sync mode at 128kHz clk); 2) the other
mode isits primary PCM (8 kHz short sync mode at 2048 kHz clk). In short-sync (primary
PCM) mode, the SIM5218E can be a master or a slave. In long-sync (auxiliary PCM) mode,
the SIM5218E is always a master;there is no slave support. SIM5215E support 3 PCM
formats: 8 bits (L-law or A-law) and 16 bits (linear).

Both thePCM interface modes, auxiliary and primary, use the same SIM5215E pins. The
PCM pin assignment is shown in the table below.

Table 29 : PCM pin assignment

SIM5215E_HD_V101 15.01.2010



SIM5215E Hardware Design

The default PCM interface on power up is the auxiliary PCM iterface. Under PCM, the
data is output on therising edge of PCM_CLK and sampled at the falling edge of PCM_CLK.
Primary PCM is disabled at power up or when RESET is asserted, but you can use AT
commandto enable the primary PCM mode.

PCM Interface can be operated m Master and Slave mode. When the PCM interface is
configured, PCM Tx data will be routed from the external codec Mic through the DSP encodepath
in the Module. PCM Rx data will be routed through the DSP decode path to the external codec
speaker. When using the PCM Interface, the Module can be set either into Master Mode or Slave
Moce.

In Master Mode, the Module drives the clock and sync signals that are sent out to the external
codec via the PCM Interface. When in Slave Mode, the extemal codec drives the clock and sync
signals that are sent to the Module.

Configuration Mode can be selected either primary or auxiliary. Primary configuration mode
uses 2.048 MHz clock and 8kHz short sync clock, and auxiliary configuration mode uses
2.048MHz clock and 8kHz long sync clock. One important consideration is that Slave mode is
only available for use with Primary configuration Mode. PCM formats can also be chosen by AT

command.

Both PCM modes are discussed in this section, followed by additional PCM topics.

3.19.1 Auxiliary PCM (128kHZ PC M clock)

The auxiliary PCM interface enables communication with an external codec to support
hands-free applications. v-law codec are supported by the auxiliary PCM interface.

The auxiliary codec port operates with standard long-synctiming and a 128 kHz clock. The
AUX PCM_SYNC runs at 8 kHz with 50% duty cycle. Most v-law codec support the 128
kHz clock.

t(auxsyndg) _S

t(auxsynch}+—$

Figure 28: AUX_PCM_SYNC timing

AUX_PCM_SYNC

flauxsyncl
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q—t(auxclk}lw|
t{auxclkh) <+ t{tauxckl)
AUX_PCM_CLK /7 \ Y/ \_s}/ n___/ \_“_/ A

|-—~ t(suauxsync) " L-.(t[hauxsync}
AUX_PCM_SYNC / }] N\ S (

t(suauxdin}—-l l—b{t(hauxdin)

“eriee TR N
AUX_PCM_DIN

16 hits (Linear)

Figure 29: EXT_CODEC toSIM5215E timing

l—t(auxclk)
t(auxclkh) t(tauxckl)

AUX_PCM_CLK 7 \___ / \__/ \_”_/ __/ \_”_/ A
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Figure 30: SIM5215Eto EXT_CODEC timing

Table 30 : Auxiliary PCM mode timing parameters
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*Note: t(auxdk) = 1/(128 kHz).

3.19.2 Primary PCM (2048 kHz PCM clock)

The aux codec port also supports 2.048 MHz PCM data and synctiming for v-law codec that
matches the sync timing — this is called the primary PCM interface (or just PCM interface).
Youcan use AT +CPCM commandto change the mode you want.

Wauxsync) _;

l{a.uxsyrnch,'l—+-—s

Figure31: PRIM_PCM_SYNC timing

t(clk
t(clkh)le t(clkl
PCM_CLK ﬂ S_/_\_/_

tf{susync) t(hsyn cH
PCM_SYNC _/ \

PCM_SYNC

t{auxsynch

gy,
b ]

t(sudirjje-ste—{ t(hdir)
PCM_DIN
% hite (;.m)

Figure 32: EXT_CODEC to SIM5215E timing
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Figure 33: SIM5215E to EXT_CODEC timing

Table 31 : Primary PCM mode timing parameters

4 Antenna interface

The RF interface has an impedance of 50Q. To suit the physical design of individual applications
SIM5215E offers two alternatives:

® Recommended approach: antenna connector on the component side of the PCB
® Antennapad and grounding plane placed on the bottom side.

To minimize the loss on the RF cable, it needs to be very careful to choose RF cable. We
recommend that the insertion loss should meet the following requirement :

® GSM900/GSM850<1dB

® DCSI1800 <1.5dB

® WCDMA2100<1.5dB

® WCDMA900<1dB
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4.1 Antenna installation

4.1.1 Antenna connector

SIM5215E use MURATA’s MM9329-2700 RF connector on the module side, we recommend that
user uses MURATA’s MXTK88XXXXX as matching connector on the application side. Please
referto appendix for detailed information about MURATA’s MXTK8 8XXXXX.

Antenna / =
connector |

Figure34: Antenna Connector

4.1.2 Antenna pad

The antenna can be soldered to the pad, or attached via contact springs. Tohelp youto ground
the antenna, SIM5215E comes with a grounding plane located closeto the antenna pad.

lL00apaarea3813 NS
AT [
= ={ =0

R T

SirEsleatelyacst 13Ul
DE2a1-25

IR AT

Antenna RF,_/——{:
feed point /E

Figure 35: Antenna pad

SIM5215E material properties:
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SIM5215E PCB Material: FR4
Antennapad: Goldplated pad

4.2 Module RF output power

Table 32: SIM5215E conducted RF output power

4.3 Module RF receiver sensitivity

Table 33: SIM5215E conducted RF recei e sensitivity

4.4 Module operating frequencies

Table 34: SIM5215E operating fre quencies
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5 Electrical, reliability and radio characteristics

5.1 Absolute maximum ratings

Absolute maximum rating for power supply and voltage on digital and analog pins of SIM5215E
are list in following table:

Table 35: Absolute maximum ratings

5.2 Operating temperatures

The operating temperature is listed in following table:

Table 36: SIM5215Eoperating temperature

5.3 Power supply ratings

Table 37: SIM5215E power supply ratings
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Voltage drop Normal condition, power

during transmit control level for Pout max

burst

Voltage ripple Normal condition, power
control level for Pout max
@ t<400kHz
@ t>400kHz

Iygar Average supply POWER DOWN mode

current

Peak supply Power control level for Pout

current (during max.

transmission

slot every 4.7ms)

5.4 Current consumption

The values for current consumption in no suspended status are listed in Table 38.

35

300 mV
50 mV
10

uA
3 A

Here,

“suspended” means that SIM5215E is connected with USB BUS but don’t transfer data.

Table 38: SIM5215E current consumption in no suspended status

GSM IDLE mode (without USB suspend)

GSM850 Sleep @DRX=2 3.0mA
Sleep @DRX=5 1.8mA
Sleep @DRX=9 1.4mA
GSM900 Sleep @DRX=2 3.0mA
Sleep @DRX=5 1.86mA
Sleep @DRX=9 1.4mA
DCS1800 Sleep @DRX=2 3.ImA
Sleep @DRX=5 1.7mA
Sleep @DRX=9 1.4mA
GSM IDLE Mode(with USB suspend)
GSMS850 Sleep @DRX=2 4.3mA
Sleep @DRX=5 2.8mA
Sleep @DRX=9 2.2mA
GSM900 Sleep @DRX=2 4.3mA
Sleep @DRX=5 2.7mA
Sleep @DRX=9 2.1mA
DCS1800 Sleep @DRX=2 4.4mA
Sleep @DRX=5 2.8mA
Sleep @DRX=9 2.3mA
Voice Call
GSMS850 @power level #5 <300mA.Typical 270mA
GSM 900 @power level #5 <310mA,Typical 280mA
DCS1.800 @power level #0 <200mA,Typical 180mA

SIM5215E_HD_V101
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| GPRS Data |

GSM 850 @power level #5 <550mA.Typical 520mA
GSM 900 @power level #5 <560mA ,Typical 530mA
DCS1800 wer level #0 <380mA Typical 350mA
GSM 850 @power level #5 <440mA,Typical 410mA
GSM 900 @power level #5 <430mA,Typical 400mA
DCS1800 @power level #0 <290mA Typical 260mA
EDGE Data

GSM 850 @power level #8 <380mA Typical 350mA
GSM 900 @power level #8 <380mA ,Typical 350mA
DCS1800 @power level #2 <310mA Typical 280mA

‘
|

GSM 850 @power level #8 <280mA ,Typical 240mA
GSM 900 (@power level #8 <280mA Typical 240mA
DCS1800 @power level #2 <230mA,Typical 200mA

UMTS IDLE Mode (without USB suspend)

WCDMA 2100

Sleep @DRX=9
Sleep @DRX=8
Sleep @DRX=6

1.2mA
2.1mA
4.2mA

WCDMA 900

UMTS IDLE Mode (with USB suspend)

Sleep @DRX=9
Sleep @DRX=8
Sleep @DRX=6

1.2mA
2.0mA
4.4mA

WCDMA 2100

Sleep @DRX=9
Sleep @DRX=8
Sleep @DRX=6

1.9mA
2.6mA
4.6mA

WCDMA 900

UMTS Voice call

Sleep @DRX=9
Sleep @DRX=8

1.9mA
2.7mA

Sleep @DRX=6

4.8mA

WCDMA 2100

@Power 23dBm
@Power 10dBm
@Power-55dBm

Typical 510mA
Typical 200mA
Typical 140mA

WCDMA 900

5.5 Electro-Static discharge

@Power 23dBm
@Power 10dBm
@Power-55dBm

Typical 4990mA
Typical 190mA
Typical 130mA

Normally SIM5215E is mounted on customer host board, although some ESD components have
been added in SIM5215E, to improve ESD, one should put some ESD components on customer
host board. The ESD components should be placed besidethe connectors which the human body
might touch, such as SIM card holder, T-flash card holder, audio jacks, switches keys, etc..

Below isthe SIM5215E ESD performance measurement table, the results are got from our EVB
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boardtest.

Table 39: The ESD performance measurementtable (Temperature: 25°C, Humidity: 45%)

Part Contact discharge Air discharge
VBAT,GND +4KV +10KV
UART,USB +4KV +8KV
Antennaport +4KV +10KV

Other port +3KV +8KV

In order to getthe best ESD performance, one must deal carefully with ground of SIM5215E
on host board, which is most important. Here are some advices:

1.Bare the copper on the host board.

Figure 36 is SIM5215E PCB decal. There is a big area which is poured with copper.
When one mounts the SIM5215E on host board, the bottom shield of SIM5215E can be
connected to ground well through this copper area. The SIM5215E PCB decal can be got
from our FAE or sales people.

2.Choose 2.0mm height 70-pin socket for host board.

Because the height of 70-pin plugon SIM5215E is 1.5mm, in orderto better connectingthe
SIM5215E to the ground of thehost board, it is suggested to choose2.0mm height 70-pin socket
for host board. NASAXK770247G is suitable. 2.5mm will be too high, it will be suspending
above host board. 1.5mm will betoo tight.

3.Fill some conductors between the bottom of SIM5215E andhost board.
Figure 37 shows the conductor material we use. Other conductor material can be used as well.

4.Solder SIM5215E to ground through 2 out-feet of bottom shield.
There are 2 out-feet of SIM5215E bottom shield. One can solder them to bare cooper on host
board, so that SIM5215E can be connected to the ground well
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Figure 36: SIM5215E PCB decal
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6 Mechanics
This chapter describes the mechanical dimensions of SIM52 15E.
6.1 Mechanical dimensions of SIM5215E

Following are SIM5215E top view, side view and bottom view. These show you Mechanical
dimensions of SIM5215E.
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Figure 38: Mechanical dimensions of SIM5215E (Unit: mm)

6.2 Mounting SIM5215E onto the application platform

Use the connector AXK870145WG and four mounting pads to fix the SIM5215E onto the

customer platform.
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Figure 39: PIN sequence of SIM5215E

When one mounts SIM5215E on host board, please pay attention to that the pin sequence of
SIM5215E is mirror image of pin sequence of 70-pin socket connector on host.

[

&)

Eottom side of

SInE215
FPin sequence of 70-pin
plug of SIM5215 s
- - - ‘2
mirtor image of 70-pin i
socket on host board '

I —

\ Elack aeta iz coppor which can connect bottormn side of )

SI5215 with ground well

Host board
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Figure 40: Mirror image of pin sequence

6.3 Board-to-board connector

We recommend users to adopt NAIS AXK770247G as the boardto board connector in their own
PCBto connect with SIM5215E. These high density SMT connectors are designed for parallel
PCB-to-PCB applications. They are ideal for using in VCRs, notebook PCs, cordless telephones,
mobile phones, audio/isual and other telecommunications equipment where reduced size and
weight are important. The height of AXK770247G is 2.0mm.

Following are parameters of AXK770247G for more details you can logn
http://www.NAIS-E .com for more information.

Mechanical dimensions of the NAIS 70pin connector
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Figure 41: NAIS AXK770247G board-to-board connector pin side
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Figure 42: NAIS AXK870145WG board-to-board connector pin side

NOTE: The connector NAIS AXK870145WG is used in SIM5215E side and NAIS
AXK770247G is used in pin side (host board side).
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6.4 RF connector and adapter cable

The RF connector in module side is Murata Company RF Connectors MM9329-2700, it makes a
pair with Murata Company RF cable MXTK88TK2000. It has high performance with wide
frequency range, surface mountable and reflow solderable. Following are parameters. Certainly

youcan visit http //www.murata.com/ formore information.

(R0.15)  0.1540.03_, 0.5+0.1

1A
()
3 [R0.15)

0.1240.03

2.6

221

|:| Hot Terminal
| o [ Ground Terminal

Tolerances Unless
Otherwise Specified: +0.2
{in mm)

1540.03

Figure 43: RF connector MM9329-2700

7
i

:
L
i

22.55

S Tolerances unless
otherwise specified : +0.3
{im mm)

Figure 44: RF adapter cable MXTK88TK2000

For more information about the connector, please visithttp://www.murata.com/
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6.5 View of the SIM5215E
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Figure 45: Top and Bottom View of SIM5215E
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6.6 PIN assignment of board-to-board connector of SIM5215E

Table 40 : Connection diagrams

Ellcr: Define lI:/Isggzure wi thout Ellcr: Define ll)gggzure wi thout
1 VBAT VBAT 70 VBAT VBAT

2 VBAT VBAT 69 VBAT VBAT

3 VBAT VBAT 68 VBAT VBAT

4 GND GND 67 GND GND

5 GND GND 66 GND GND

6 UART _TXD NC 65 GPIOO NC

7 UART_CTS NC 64 UART RXD NC(See Note)
8 UART _DCD NC 63 UART RTS NC

9 USB VBUS NC 62 UART_DTR NC

10 GPIOI NC 61 UART_RI NC

11 VRTC NC 60  USB D P NC

12 USIM_CLK NC 59 USB D M NC

13 USIM_RESET NC 58 GND GND

14  Reserved NC 57 V_USIM NC

15 CAM D2 NC 56 USIM_DATA NC(See Note)
16 CAM D4 NC 55 Reserved NC

17 CAM D6 NC 54 CAM D3 NC

18 CAM D8 NC 53 CAM D5 NC

19 CAM HSYNC NC 52 CAM D7 NC

20 GND GND 51 CAM D9 NC

21 CAM CILK NC 50 CAM_VSYNC NC

22 CAM STANDBY NC 49 CAM PCLK NC

23 SPK P NC 48 CAM RESET NC

24  SPK N NC 47 IIC SDA NC(See Note)
25 EARP NC 46 IIC SCL NC(See Note)
26 EAR N NC 45 POWER ON NC

27 HPR NC 44 MIC N 0.1u capto ground
28 HPL NC 43 MIC P 0.1u capto ground
29 RESET NC 42 HP MICP NC

30 GPIO2 NC 41 HKADC NC

31 GPIO3 NC 40 VREG AUX NC

32 GPIO4 NC 39 SD DATA3 NC

33 GPIO5 NC 38 SD DATA2 NC

34 SD CLK NC 37 SD DATAL1 NC

35 SD_CMD NC 36 SD_DATAO NC
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Note: UART RXD has been pulled down with a 15kR resistorto ground in module.
USIM DATA has been pulled up with a 22kR resistor to V_USIM in module.
IIC SDA and IIC SCL have been pulled up with two 2.2kR resistorsto 2.6V in module.
So there isno need to pullthem up or down inyour application circuit.

Contact us:

Shanghai SIMCOM Wireless Solutions Ltd.

Add: SIM Technology Building, No.633, Jinzhong Road, Changning Disdrict,
Shanghai P.R. China 200335

Tel: +86 21 3235 3300

Fax: +86 21 3235 3301

URL: www.sim.com/wm
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