E))) CINTERION

WIRELESS MODULES

Migration Guide



Migration from MC55/MC56 to MC55i ))) CINTERION
Confidential / Released E WIRELESS MODULES

Document Name: ~ Migration from MC55/MC56 to MC55i

Version: 02

Date: November 28, 2008

Docld: MC55/MC56_MC55i_migration_v02n
Status: Confidential / Released

GENERAL NOTE

THE USE OF THE PRODUCT INCLUDING THE SOFTWARE AND DOCUMENTATION (THE "PRODUCT") IS
SUBJECT TO THE RELEASE NOTE PROVIDED TOGETHER WITH PRODUCT. IN ANY EVENT THE
PROVISIONS OF THE RELEASE NOTE SHALL PREVAIL. THIS DOCUMENT CONTAINS INFORMATION ON
CINTERION PRODUCTS. THE SPECIFICATIONS IN THIS DOCUMENT ARE SUBJECT TO CHANGE AT
CINTERION'S DISCRETION. CINTERION WIRELESS MODULES GMBH GRANTS A NON-EXCLUSIVE RIGHT
TO USE THE PRODUCT. THE RECIPIENT SHALL NOT TRANSFER, COPY, MODIFY,
TRANSLATE, REVERSE ENGINEER, CREATE DERIVATIVE WORKS; DISASSEMBLE OR DECOMPILE
THE PRODUCT OR OTHERWISE USE THE PRODUCT EXCEPT AS SPECIFICALLY AUTHORIZED. THE
PRODUCT AND THIS DOCUMENT ARE PROVIDED ON AN “AS IS” BASIS ONLY AND MAY CONTAIN
DEFICIENCIES OR INADEQUACIES. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW,
CINTERION WIRELESS MODULES GMBH DISCLAIMS ALL WARRANTIES AND LIABILITIES. THE
RECIPIENT UNDERTAKES FOR AN UNLIMITED PERIOD OF TIME TO OBSERVE SECRECY REGARDING
ANY INFORMATION AND DATA PROVIDED TO HIM IN THE CONTEXT OF THE DELIVERY OF THE
PRODUCT. THIS GENERAL NOTE SHALL BE GOVERNED AND CONSTRUED ACCORDING TO GERMAN
LAW.

Copyright

Transmittal, reproduction, dissemination and/or editing of this document as well as utilization of its contents and
communication thereof to others without express authorization are prohibited. Offenders will be held liable for
payment of damages. All rights created by patent grant or registration of a utility model or design patent are
reserved.

Copyright © 2008, Cinterion Wireless Modules GmbH

Trademark notice
Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

MC55/MC56_MC55i_migration_v02n Page 2 of 31 2008-11-28



Migration from MC55/MC56 to MC55i E))) CINTERION

Confidential / Released

WIRELESS MODULES

Contents
0 (D ToToa B[ 4 T=T o 1K= (0] P 5
1 T a1 oo ¥ ] £ o ] o PR 6
1.1 Related DOCUMENES .....coooiiiiiiieeee 6
1.2 TYPE APPIOVAL. ..o 6
2 Hardware Related DiffErENCES ....coooc i 7
2.1 General Properti€s. ... 7
2.1.1 FrequenCy Bands.........ooo oo e 7
2.1.2 Dimensions and Weight ... 8
2.1.3  Operating Temperature...........cccceooeeiiiiiii 9
214 TTYICTM SUPPOIT....eeiiiieeiiieiee et e e e e e e e e e e nnaaeeeeeeas 9
215 Operating MOdES .......cccooiiiiii 9
2.2 Power-Up BEhavior..........ooooi i, 10
2.3 Power-Down Behavior ..., 11
2.3.1 Discharge at VDD Pin........oooiiiiiiiee e 11
2.3.2  Switch off during Charge-only Mode.............cccooo 12
2.4 Charging ApPICatioN. ..o 13
2.5 Application INterfaces ......ccccooeeiiiiii i 14
2.5.1 SIM INtEITACE.... ..o e 14
252  AUIO INTEITACE......eeiiiiie e 14
2.5.2.1 DAIEIMING coiiiiiieee e e e e e e e e e aaa s 15
2.5.2.2 Audio programming MOAEl..........ccouuuuiiiiiiiiieeicr e 17
2.5.2.3 Characteristics of audio modes............cooooiiiiii 18
2.5.2.4 Voiceband Receive Path............... 20
2.5.2.5 Reference Equipment for Type Approval..........cccccoviviiiiiiiiiiiiiini. 21
253  Serial INterface........couuii oo 22
254  Control SigNalS.......ccoiiiiiiii e 24
2.6 Electrical CharacteriStiCs .........ccuuuiiiiiiiiiiiiiiieee e 25
2.6.1  Signal DeSCriPON ......coiiiiiiiee e 25
2.6.2 AN INTErfaCe. ... . 28
3 Software Related DIffErE€NCES ......ouiiiiiiiii e 29
3.1 FIrmware UPAate ... 29
3.2  ENncryption AlgOrithmS ..... oo o e 29
3.3 AUIO INTEITACE... ..o e 29
3.3.1  Audio LoOp Setting....ccccoeiieiiiiiiieiieee e, 29
3.3.2  Internal CTM MOdem .......oomiiiiiiiiii e 29
3.4 Remote SAT (SIM Application TOOIKIt) .......cccceeeiiiiiiiiiiiiiieee e, 30
3.4.1 Interface ACtivation ... 30
3.4.2 Remote SAT Get Information............cccciiiiiiiiiiiii e 30
3.4.3  1CON HANAING ...eiiiiiiiiiiii e 30
3.5 Support for Windows XP, Windows Vista, Windows Mobile 6............................. 31
3.6 Temperature CONrOl..... ..o 31
3.7 Setting Escape Sequence Character (ATS2) ......cccoeeiieiiiiiiiiiiieeeceecceeeeeee e, 31
3.8 ATH+CCLK Real TiIME ClOCK ......cceeiiiiiiiiiiiiee ettt e e 31

MC55/MC56_MC55i_migration_v02n Page 3 of 31 2008-11-28



Migration from MC55/MC56 to MC55i ))) CINTERION
Confidential / Released E WIRELESS MODULES

Tables

B IE=1 o (Yt I 1= Yo [ 1= o o3 VA o 7= T T L= P 7
Table 2: Operating teMPEratUres ....... ... e e 9
BIE=1 o] [T S I I 0 o] oo o PP 9
Table 4: SIM INTEITACE ... e e a e e e e e e e e e e e e e e e e e e eeanas 14
Table 5: DAI characteristics COMPAriSON...........coeuuiiiii e e e eeeeens 15
Table 6: Audio mode CharacCteriStCS ..........uuuuuuuiii s 18
Table 7: Default SNFO parameter. .. ..o 19
Table 8: Voiceband receive pathi......... ... 20
Table 9: Electrical description of application interface .............ccccvvvviiiiiiiiiiiiiis 25
Figures

FIgure 1: MCSSI — 0P VIBW.....eiiiiiiiiiiiitte ettt e e e e e e e eas 8
Figure 2: MCS5i STArtUP .......ooiiiiiiieieeeeeceeeeeeeeeeeeeee ettt a e e e e e aeasesbaesbrssaaseaaesaaeenes 10
Figure 3: Discharge at VDD PiNn.......c..cuuiiiiiiiiiiiie e 11
Figure 4: External circuit to switch off MC55i during charging. ..................ccoc, 12
Figure 5: Additional capacitor on DSB45 B1.1 ......uiiiiiiiiiie e 13
[ Te [V A=W STANU o {0 o] (oTed 1o [ F=To | =1 o o 14
Figure 7: MCSSi DAL tIMING ...eeiiiiiiiiii et 15
[ To LU =T G T I = 7= U] o U URSUU 16
Figure 9: AT audio programming MOGEl.........cooiuuiiiiiiiiii e 17
Figure 10: Reference equipment for MC55i type approval...........cccccccii 21
Figure 11: ASCO signal state differences between MC55/MC56 and MC55i............ccceeeeee... 22
Figure 12: ASC1 signal state differences between MC55/MC56 and MC55i......................... 23
Figure 13: SYNC and EMERGOFF upon startup..........coovvvvviiiiiiiiiiieieeeeeeeeeeeeeeee e 24

MC55/MC56_MC55i_migration_v02n Page 4 of 31 2008-11-28



Migration from MC55/MC56 to MC55i ))) CINTERION
Confidential / Released E WIRELESS MODULES

O Document History

Preceding document: "Migration from MC55/MC56 to MC55i" Version 01
New document: "Migration from MC55/MC56 to MC55i" Version 02

Chapter What is new

-- Removed section on electrostatic discharge. ESD at antenna port has been measured
to be the same as for MC55/MC56.

2.3.2 Revised complete section.

2.4 Added new section: Charging Application.

- Removed section on antenna interface.

2.5.2.3 Updated audio mode characteristics.

3.6 Removed separate section “Deferred Shutdown”. Summary of new ATASCTM
parameters provided in Section 3.6 only.
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Introduction

This migration document’ compares the Cinterion wireless modules MC55/MC56 and MC55i
and lists hardware as well as software related differences between the modules.

The aim of the document is to provide information and to offer support in order to facilitate
the migration from MC55/MC56 to MC55i.

1.1 Related Documents

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]

MC55/MC56 Hardware Interface Description

MC55i Hardware Interface Description

MC55/MC56 AT Command Set

MC55i AT Command Set

DSB45 Development Support Box

Remote-SAT User’'s Guide for MC55i

Application Note 02: Audiio Interface Design for GSM Applications
Application Note 23: DSB45 Installation for MC55i

1.2 Type Approval

MC55/MC56 and MC55i comply with the same standards and directives.

' The document is effective only if listed in the appropriate Release Notes as part of the technical
documentation delivered with your Cinterion wireless product.
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This chapter comprises hardware related differences between MC55/MC56 and MC55i.

It also refers to sections of the MC55/MC56 Hardware Interface Description [1] describing
features and properties that were modified for MC55i.

2.1 General Properties

This section lists general properties that were modified for MC55i compared to MC55/MC56.

2.1.1 Frequency Bands

Table 1: Frequency bands
MC55i MC55/MC56
e Full quad-band support according to e MC55 (tri-band):
3GPP: GSM 900,
GSM 850 GSM 1800,
GSM 900 GSM 1900
GSM 1800 MC56 (tri-band):
GSM 1900 ¢ . :
GSM 850,
GSM 1800,
GSM 1900

MC55/MC56-HID reference (see [1]):
e Section 2.1: “MC55/MC56 Key Features at a Glance”
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2.1.2 Dimensions and Weight

The mechanical dimensions of the two modules are identical: 35 x 32.5 x 3.1mm.
The height excluding application connector is 2.9mm. MC55i’s weight is approx. 6g.

MC55i has an additional oblong hole for mounting the module as well as a new single shield
protecting baseband and radio frequency components (see Figure 1).

For a more detailed drawing of MC55i’s dimensions please see [2].

Additional oblong hole

New single protective shield

Figure 1: MC55i — top view

MC55/MC56-HID reference (see [1]):
e Section 2.1: “MC55/MC56 Key Features at a Glance”
e Section 6.1: “Mechanical Dimensions of MC55/MC56”
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2.1.3 Operating Temperature

The operating temperatures for both modules are listed in the below table.

Table 2: Operating temperatures

Parameter Unit MC55i MC55/MC56
Min Typ |Max Min Typ | Max
Ambient temperature °C  |-20 +25 | +55 -20 +25 | +55
(according to GSM 11.10)
Restricted operation °C |40 to - +551t0 +70 |-25t0-20 +55to +70
20
Automatic shutdown °C
Module temperature -40 +70 -25 +70
Battery temperature -20 +60 -18 +60
Charging temperature °C |0 +45 0 +45
(software controlled fast
charging)

It is possible to mount a heat sink at the bottom side of MC55i.

MC55/MC56-HID reference (see [1]):
e Section 2.1: “MC55/MC56 Key Features at a Glance”
e Section 5.2: “Operating Temperatures”

2.1.4 TTY/CTM Support

Table 3: TTY support

MC55i MC55/MC56
e CTM equipment can be connected to one e CTM equipment can be connected to one
of the three audio interfaces. of the three audio interfaces.

¢ |n addition, MC55i supports an internal
TTY/CTM-Modem. TTY equipment can
therefore be connected directly to one of
the three audio interfaces (see also
Section 3.3.2).

2.1.5 Operating Modes

With MC55i a direct transition between Charge-only mode and ALARM mode is no longer
possible. An indirect state transition via other modes is available — for details see [2].

MC55/MC56-HID reference (see [1]):
e Section 3.7: “Summary of State Transitions (except SLEEP mode)”
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The startup timing of MCS55/MC56 and MC55i is different. MC55/MC56 starts up
approximately 180ms after IGT is released. MC55i is faster and starts approximately 80ms

after IGT.

The following figure shows the startup timing of MC55i:

| Power

MC55i ~ MC55i Command Interface ' Function

IGT Sal::?lf’/g Firmware start up initialization | active
oms  ~30ms ~80ms ~180ms ~900ms
BATT+ ‘ | | ‘ |
IGT >100ms ﬁ‘
VDD
Reset*
RXDO Tristate
TXDO Tristate Pull up (max. -15pA)
CTSO Tristate
RTSO 7 Pull up (max. -15pA)
DTRO Tristate Pull up (max. -60pA)
DCDO ‘ Pull idown (max. 60pA)
DSRO Fn;u up (330k +/- 5%)
RINGO Pull?down (max. 60pA)

* Reset is an internal signal that is set to high once the module’s processor is powered up.
Figure 2: MC55i startup

MC55/MC56-HID reference (see [1]):
e Section 3.3.1: “Turn on MC55/MC56”
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2.3 Power-Down Behavior

The switch off timing varies between MC55/MC56 and MC55i. The switch off time for
MC55/MC56 ranges from immediately to about 3.2s. MC55i is always powered off
immediately, even for a hardware driven emergency shutdown using the EMERGOFF
(Power Down) line.

MC55/MC56-HID reference (see [1]):
e Section 3.3.2: “Turn off MC55/MC56”
e Section 3.7: “Summary of State Transitions (Except SLEEP Mode)”

2.3.1 Discharge at VDD Pin

On switching off MC55i, the discharge at the external voltage supply pin VDD requires more
time than with MC55/MC56. The varying VDD behavior is shown in the below figure.

Module switch off

4—  AT*SMSO or EMERGOFF

MC55 !
VDD (2.9V) I
I
I

I
—  »! 100ps -
| .

MC55i
VDD (2.85V)

I
I
I
I
I
I
i
1
- 25ms
1

Y

Figure 3: Discharge at VDD pin

Please note that because of this behavior the serial interface drivers on the development
Support Board DSB45 react in a way that the modem status lines will stay in an active state,
even if the MC55i itself is switched off.
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2.3.2 Switch off during Charge-only Mode

To switch off MC55i during Charge-only mode an external circuit will have to be implemented
at the module’s charging interface as shown in the figure below:

Input from
POWER » charger
. 100k
N~
<
X c
o 1L o
22k D 2 =
}——ID
X X
o o
N~ o
<t ~
VDD %%i:lﬂ-%\/\ »
470n 47k ‘ S
N~
<

Figure 4: External circuit to switch off MC55i during charging.

Alternatively, the charger has to be disconnected, i.e., the charging interface’s POWER
signal has to be set to low, in order to switch the module off during Charge-only mode.
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2.4 Charging Application

In order to employ a sine half-wave charger for MC55i that generates a pulsating DC voltage
it is necessary to insert a 47uF 25V capacitor between the charger and the module’s
POWER line.

The DSB45 Support Board Revision B1.2 has an appropriate capacitor and can be used with
MC55i as described in [5] and [8]. The following figure shows how to mount such a 47uF
capacitor on a DSB45 Support Board B1.1.

47uF 25V capacitor at X153 with:
- Minus connected to pin 4
- Plus connected to pin 8

/

e

LA

:

OO A0 [ AT

HE0 ] ;"

Figure 5: Additional capacitor on DSB45 B1.1

Because of this modification the sample application given in the MC55i-HID has been
adapted. It now shows the 47uF 25V capacitor instead of the 100nF capacitor recommended
for MC55/MC56 on the connection between the charger and the POWER pin. Replacing the
capacitor has no effect on MC55/MC56 applications.

MC55/MC56-HID reference (see [1]):
e Chapter 8: “Design Example”
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This section lists differences between the application interfaces of MC55/MC56 and MC55i.

2.5.1 SIM Interface

Table 4: SIM interface

MC55i

MC55/MC56

Supported SIM cards:
3V
1.8V

e Supported SIM card:

3V

MC55/MC56-HID reference (see [1]):
e Section 2.1: “MC55/MC56 Key Features at a Glance”

e Section 3.11: “SIM interface”

2.5.2 Audio Interface

Due to a different implementation of the digital audio interface, SCLK is now used as bit clock
output, and RFSDAI has currently no function and is reserved for future use. These
differences are marked in red in Figure 6.

— 2%

¢ TFSDA

MICN2

EPP1

EPN1

EPP2

1]

EPN2

SCLK

RXDDA

xXcZ
v

>

<

<

DA

«— DSP

Digital
Audio
Interface
(DAI)

>

Air
Interface

<—

Figure 6: Audio block diagram

MC55/MC56-HID reference (see [1]):
e Section 3.10: “Audio Interfaces”
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2.5.2.1 DAl timing

To support the DAI function, MC55i integrates a four-line serial interface with one input data
line (RXDDAI) and three lines for output data, clock and frames (TXDDAI, SCLK and
TFSDAI). The input RFSDAI line is reserved for future use.

This DAl implementation differs from MC55/MC56 with regard to the direction of the SCLK
signal. The MC55i SCLK signal is an output, generating a 256-kHz-bit-clock as master.
Furthermore the frame synchronization can no longer be done independently for both
directions. For MC55i there is a so called “long frame synchronization” signal available for
both directions at the TFSDAI pin.

The 4-wire PCM interface uses the SCLK line for bit shifting, the TFSDAI line to synchronize
transmission and receipt of data simultaneously as well as the TXDDAI and RXDDAI lines to
transfer data.

Data transfer between MC55i and an application is initiated via a pulse at TFSDAI. The
duration of the TFSDAI pulse is 16 SCLK periods, starting at the rising edge of SLCK. During
these 16 SLCK cycles, the 16-bit sample will be transferred over the TXDDAI line and
received via RXDDAI. The next samples will be transferred after the next TFSDAI pulse. The
TFSDAI pulses occur every 125 us — synchronized with the GSM data flow.

The MCS55i timing characteristics of both data transfer directions are shown in Figure 7.

125 ps
couc [ []| JLILT
$ -
TFSDAI ‘ «
— »
¢
TXDDAI MSB>< 14 >< 13 >< 12 2 Y 1 Yiss « MSB
)
RXDDAI MSB { 14 X 13 X 12 2 1 Y LSB « MSB
)

Figure 7: MC55i DAI timing

A comparison of the MC55/MC56 and MC55i DAl characteristics can be found in the
following table.

Table 5: DAI characteristics comparison

Characteristic MC55i MC55/MC56
SCLK direction Output (Master) Input

SCLK frequency 256 kHz 200 kHz — 10 MHz
TFSDAI direction Output (Master) Output (Master)
TFSDAI sync format Long Frame Short Frame
TFSDAI Jitter None + 1 SLCK period
RFSDAI direction Input, reserved for future use Input

MC55/MC56_MC55i_migration_v02n Page 15 of 31 2008-11-28
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Characteristic MC55i MC55/MC56

RFSDAI sync format n/a Short Frame

RFSDAI to TFSDAI delay not possible, both directions are |up to 100 us

transferred simultaneously

Data format 16 bit, linear, MSB first 16 bit, linear, MSB first

Data shifted out with rising edge rising edge

Data sampled in with falling edge falling edge

MC55/MC56-HID reference (see [1]):
e Section 3.10.3: “DAI Timing”

Figure 8 compares the startup behavior of the modules DAI pins:

: | MC55 | MC55 |
Power | | Firmware start up, | Command Interface |
supply | MC55i | MC55i | Initialisation i Function
IGT active 'Firmware startup | Command Interface | . active
| | initialisation | 3
Oms  ~30ms NGOms ~80ms ~180ms ~250ms ~900ms
BATT+ | | P |
< f — >100ms———»
IGT ! 3 ! " !
MC55 ‘ ‘ ‘ ‘
VDD ycssi
MC55
Reset" jcssi
MC55 Pull down (10k)
RFSDAI MC55i

| Pull down (10k)

mess 7 || Pull down (10k)
RXDDAI ) | | ; |
MCsSi | Pull down (10Kk)
mess 7 | Pull down (10k)
SCLK ) i i ‘ 3
MC55i | Pull down (10K)
mcss Tristate
TFSDAI MCS5i | | . |
Tristate |
MC55 3 Tristate | i
TXDDAI — : : :
MCSSi ,
Tristate

* Reset is an internal signal that is set to high once the module’s processor is powered up.

Figure 8: DAl startup
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2.5.2.2 Audio programming model

The MC55i audio programming model shows how the signal path can be influenced by
varying the AT command parameters. The model is the same for all three interfaces, except
for the parameters <outBbcGain> and <inBbcGain> which cannot be modified if the digital
audio interface is being used, since in this case the DAC is switched off.

The parameters <inBbcGain> and <inCalibrate> can be set with ATASNFI. All the other
parameters are adjusted with ATASNFO and ATASAIC.

&:
2.65V <me>
1k <inCalibrate>
MIC 1k
: KL A -0...0dB
) 33uF | >
T | D " Speech coder
1k <inBbcGain> "
” +0...42dB in 6dB steps i
"
"
"
RXDDAI i \/ <sideTone>
"
! oo
i
EP1 ~ep= !
] 1]
g\—f}-— f
|| <outBbcGain> ii
 EP2 neg. gain (attenuation) i
0dB, -6dB, -12dB, -18dB « D ! v Speach decoder
I o
|| ~ A <outCalibrate[n]>

n=0.4
TXDDAI, TFSDAI

AT parameters are given in brackets <...>
and marked red and italic.

Figure 9: AT audio programming model

In transmit direction; all MC55i audio modes contain internal scaling factors that are not
accessible by the user (digital amplification). In case of digital signal input via DAI, these
scaling factors are set to 0dB, so that further correction using <inCalibrate> as with
MC55/MC56 is no longer required. <inCalibrate> can be left at its default value of 32767.

MC55/MC56-HID reference (see [1]):
e Section 5.7.2: “Audio Programming Model”
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MC55i provides a new audio architecture and audio hardware. Due to the higher quality of
the new audio hardware it is not longer necessary to improve for example some noise and
linearity characteristics using limiters, compressors or AGC. MC55i therefore does not need
these audio functions and they are not implemented.

For MC55i, the echo suppression function of MC55/MC56 in some audio modes is replaced
by a more suitable echo cancellation algorithm, providing for a better echo loss figure.

Please note that the settings for the MC55/MC56 audio parameter blocks are incompatible
with MC55i. Wherever necessary new parameter sets will have to be generated and

imported.

Nevertheless the audible characteristics of each audio mode of MC55i are more or less the

same compared to MC55/MC56.

The following table shows the characteristics of the MC55i audio modes. MC55/MC56 values

that differ from MC55i values are shown in italics (and blue).

Table 6: Audio mode characteristics

Audio mode no. 1 (Default 2 3 4 5 6
ATASNFS= settings, not
adjustable)
Name Default Basic Headset User Plain Plain
Handset Handsfree Handset Codec 1 Codec 2
Purpose DSB with Car Kit Portable | Headset DSB with Direct Direct
Votronic individual access to |access to
handset handset speech speech
coder coder
Gain setting via AT | Fix Adjustable Adjustable Adjustable Adjustable | Adjustable
command.
Defaults:
inBbcGain | 4 (24dB) 2 (12dB) 6 (36dB) 4 (24dB) 0 (0dB) 0 (0dB)
5 (30dB)
outBbcGain | 0 (6dB) 2 (-12dB) 2 (-12dB) 0 (0dB) 0 (0dB) 0 (0dB)
1 (-6dB) 1 (-6dB) 2 (-12dB) 1 (-6dB)
Default audio 1 2 2 1 1 2
interface
Power supply ON (2.65V) ON (2.65V) ON (2.65V) |ON (2.65V) |ON ON (2.65V)
(2.65V) OFF (GND)
OFF
(GND)
Sidetone ON - Adjustable Adjustable Adjustable | Adjustable
Volume control OFF Adjustable Adjustable Adjustable Adjustable | Adjustable
Limiter (receive) --- ON --- ON --- ON --- ON - -
Compressor - --- OFF - - - -
(receive)
AGC (send) -—- -—- --- ON - - -
MC55/MC56_MC55i_migration_v02n Page 18 of 31 2008-11-28
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Audio mode no. 1 (Default 2 3 4 5 6
ATASNFS= settings, not
adjustable)
Echo control Cancellation | Cancellation Cancellation | Cancellation |--- -
(send) Suppression | Cancellation - Suppression
Suppression
Noise suppression |--- 15dB 15dB - - -
up to 10dB 10dB
MIC input signal for | 18mV 65mV 7.5mV 18mV 315mV 315mV
?ﬁ;ﬁt @ai1nc;24 HZ | 23my 58mV 7.5mv@ | 23mv
9 -3dBm0 due

to AGC
EP output signal in | 620mV 210mV 320mV 620mV 880mV 880mV
mV rms. @ 284mV 120mV default | 300mV 284mvV 895mV 895mVv
0dBmO0, 1024 Hz, @ max volume | default @ default @
;gi:]o)gd (default max volume | max volume 3.7Vpp 3.7Vpp
@ 3.14 dBm0
Sidetone gain at 21.5dB -« dB 20.5dB 21.5dB -3dB @ -3dB @
default settings 29 8dB Affected by | 22.8dB ZHdg;one = §|1dg£one =

AGC, 13dB

@ 7.5mV - dB -» dB

(MIC)

The ATASNFO parameter settings also differ between MC55i and MC55/MC56. The following
table shows the default parameters for both modules - MC55/MC56 values are shown in

italics (and blue).

Table 7: Default SNFO parameter

Audio mode Default SNFO parameters

1 0,16384,16384,16384,16384,16384,4,10752
1,16384,16384,16384,16384,16384,4,8192

2 2,4685,6301,8500,11205,15115,4,0
1,4685,6301,8500,11205,15115,4,0

3 2,1253,2452,4891,9759,16383,4,2048
2,1253,2452,4891,9759,16383,4,682

4 0,4096,5792,8192,11584,16384,4,10752
1,10337,11598,13014,14602,16384,4,8192

5 0,4096,5792,8192,11584,16384,4,0
0,16384,16384,16384,16384,16384,4,0

6 0,4096,5792,8192,11584,16384,4,0
0,16384,16384,16384,16384,16384,4,0

MC55/MC56-HID reference (see [1]):
e Section 5.7.3: “Characteristics of Audio Modes”
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2.5.2.4 Voiceband Receive Path

Table 8: Voiceband receive path
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Parameter Min Typ

Max

Unit

Test condition / remark

MC55i:
Differential load
capacitance

100

pF

from EPP1 to EPN1

MC55i:
Differential load
capacitance

2000

pF

from EPP2 to EPN2

MC55/MC56:
Differential load
capacitance

1000

pF

from EPPx to EPNx

MC55/MC56-HID reference (see [1]):

e Section 5.7.4: “Voiceband Receive Path”
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2.5.2.5 Reference Equipment for Type Approval

No DAI-Box is necessary for MC55i. The GSM type approval DAI according to GSM 11.10 is
not supported by MC55i. Acoustic type approval will be done via the air interface.

Antenna or 50 QQ
cable to system

PC

E))) CINTERION

WIRELESS MODULES

GSM engine

Power supply

siTuIator
2X
RS-232 l . Antema R
¢ *  DsB45
~ Flex cable
or
o Adapter board
.
SIM

T Handset

Audio test system

Figure 10: Reference equipment for MC55i type approval

MC55/MC56-HID reference (see [1]):
e Section 7.1: “Reference Equipment for Type Approval’
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2.5.3 Serial Interface
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The startup timing and the signal levels are different as shown in the following figures:

MC55 MC55 ‘
Power _ Firmware start up, | Command Interface |
supply MC55i MC55i initialisation  Function
IGT active Firmware start up | Command Interface | active
5 _ - initialisation o
Oms ~30ms ~60ms ~80ms 180ms ~250ms 900ms
BATT+
GT >100ms ﬂ
MC55
VDD MC55i
MC55
Reset* MC55i
MC55 Tristate
RXDO MC55i -
Tristate
MC55 Pull up (300k)
TXDO MCSSi Tristate Pull up (max. -15pA)
MC55 Tristate
CTS0 MC55i .
Tristate
MC55 Tristate i Pull up (-90pA)
RTS0O i
MCSSi Pull up (max—15pA)
MC55 Pull up (-90uA)
DTRO )
MCSsi Tristate Pull up (max. -60pA)
MC55 Tristate
DCDO ,
MCSSi Pull dowin (max. 60pA)
MC55 Tristate
DSRO ,
MCSSi Pull up (330k +/- 5%)
MC55 Pull down (90pA)
RINGO )
MCSSi Pull down (max. 60pA)
* Reset is an internal signal that is set to high once the module’s processor is powered up.
Figure 11: ASCO signal state differences between MC55/MC56 and MC55i
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MC55 MC55 |
Power Firmware start up, | Command Interface |
supply MC55i MCS55i initialisation | Function
IGT active Firmware start up | Command Interface | active
initialisation |
Oms ~30ms ~60ms ~80ms ~180ms ~250ms ~900ms
BATT+
< >100ms ——
IGT ﬂ
MC55
VDD MC55i
MC55
Reset* MC55i
MC55 Tristate
RXD1 MC55i -
Tristate
MC55 Pull down (90pA), Pullup (-90pA) PU (-90pA)
TXD1 )
eSS Pull down (max. 60pA) Pull up (max. -60pA)
MC55 Tristate
CTSH1 )
MCSSi Pull down (max. 300pA)
MC55 Pull down (90pA), Pull up (-90pA) Pull up (-90pA)
RTS1 )
MCSSi Pull up (max. -60pA)

* Reset is an internal signal that is set to high once the module’s processor is powered up.

Figure 12: ASC1 signal state differences between MC55/MC56 and MC55i

MC55/MC56-HID reference (see [1]):
e Section 3.3.1.1: “Turn on MC55/MC56 using the ignition line /IGT (Power on)”

e Section 3.9: “Serial Interfaces”
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2.5.4 Control Signals

Figure 13 shows the differences between both modules SYNC and EMERGOFF signals
during the start-up phase.

After start-up, the MC55i EMERGOFF signal will remain high (no toggling). The function to
switch off the module due to serious problems remains unchanged.

MC55
Power Firmware start up, MC55 ‘
supply MC55i MCSSi Command Interface | Function
IGT active Firmware startup | Command Interface initialisation | active
| initialisation | |
Oms ~30ms ~60ms ~80ms ~180ms ~250ms ~900ms
BATT+
>100ms
IGT ﬂ
MCss
VDD MCS55i
MCs5
Reset*  cssi
MC55 Pull down (90pA)
SYNC MCs3I Pull down (max. 60pA)
MC55 Pull down (90piA)
EMERGOFF MCSS

* Reset is an internal signal that is set to high once the module’s processor is powered up.

Figure 13: SYNC and EMERGOFF upon startup

MC55/MC56-HID reference (see [1]):
e Section 3.12: “Control Signals”
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This section lists differences in the modules’ electrical characteristics.

2.6.1 Signal Description

The differences in the characteristics of the electrical signals between both modules are

described in the following table.

Table 9: Electrical description of application interface

Function Signal name IO | Signal form and level Comments
Charge POWER | MC55i Maximum input voltage
interface Vymin = 3.5V reduced.
Vimax = 12V
MC55/MC56
Vimin = 3.0V
Vimax = 15V
CHARGE (@] MC55i: Changed from current sink
o to open collector.
ICHARGEmaX =2mA
Viymax = 12V
Vi omax = 0.25V at | = 2mA
MC55/MC56:
ICHARGE = SOOIJA -GOOIJA
@ 3V < Venaree < Vioao
External VDD (0] MC55i: The minimum output
supply VDDmiﬁ = 2.75V, VDDtyp= 2.85V voltage is reduced by about
voltage _5 ’ ’ ’ 100mV.
VDDmax = 2.95V
MC55/MC56:
VDDmin = 2.84V, VDDtyp= 2.9V,
VDDmax = 2.96V
Imax = -10mA
C.max = 1uF
VDD Low VDDLP In Power Down mode,
Power VDDLP does not drive IGT
to HiZ any more.
Ignition IGT | MC55i: The maximum output
Viimax = (BATT+) -0.5V at | = -5pA voltage is higher and
Vy.min = 0V at Imax = -50uA therefore the current has
VopenMax = 4.8V also changed.
MC55/MC56: The line must be driven low
Vi max = 0 5\/at Imax = -20uA by an Open Drain or Open
VIL ~ Collector driver.
openmax = 2.3V
R| = 100kQ, C| = 1nF
ON ™ | Active Low > 100ms
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Function Signal name

Signal form and level

Comments

Emergency | EMERGOFF

shutdown
(Watchdog)

I/0

MC55i:

R, =100kQ

Viimax = 0.3V at Imax = -500pA
VopenMax = 2.82V

MC55/MC56

R, =22k

Viymax = 0.5V at Imax = -100uA
Vopenmax = 2.73V

Signal |
Watchdog:

Vomax = 0.35V at | = 10uA
Vowmin= 2.25V at | = -10uA
fomin = 0.16Hz
fomax = 1.55Hz

|7 Active Low > 3.2s

MC55i has no watchdog
signal on EMERGOFF.
This signal is always high.
The driver current is 5
times higher.

3V SIM CCIN

No changes at CCIN.

Interface CCRST

MC55i:

RO =47Q)

VoLmax = 0.25V at | = 1mA
Vonmin = 2.50V at | =-1mA
Vopmax = 2.95V

MC55/MC56:

Ro =470

Vormax = 0.25V at | = TmA
Vowymin = 2.3V at | = -1mA
Vowmax = 2.73V

Interface differences for
CCRST, CCIO, CCCLK
and CCVCC.

CCIO

I/0

MC55i:

R, =4.7kQ

Vi max = 0.5V

Vigmin = 2.00V, V\ymax=3.3V

Ro =100Q

Vomax = 0.3V at |l = 1mA
Voumin = 2.65V at | = -20pA
Voymax = 2.95V

MC55/MC56:

R, =10k

V,ymax = 0.5V

Viumin = 1.95V, V\ymax=3.3V

Ro =470

Vormax = 0.4V atl = TmA
Vonmin = 2.15V at | = -1mA
Vowmin = 2.55V at | = -20uA
Vonmax = 2.96V

CCCLK

MC55i:

Ro =100Q2

Voumax = 0.3V at | = 1mA
Voymin = 2.45V at | =-1mA
Vopmax = 2.95V

MC55/MC56:

Ro = 2200

Vormax = 0.4V at | = TmA
Vowmin = 2.15V at | = -1mA
Vowmax = 2.73V
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Function

Signal name

Signal form and level

Comments

CcvcCcC

MC55i:

Rpomax = 5Q
CCVCCmin =2.75V,
CCVCCmax = 2.95V
Imax = 20mA

MC55/MC56:
Romax = 50
CCVCCmin = 2.84V,
CCVCCmax = 2.96V
Imax = -20mA

CCGND

Ground

1.8V SIM
Interface

CCIN

R, = 100kQ

Vi max = 0.5V

Vigmin = 2.15V at | = 20uA,
Viymax=3.3V at | = 30pA

1.8V SIM Interface is new
for MC55i.

CCRST

Ro =47Q

Voumax = 0.25V at | = 1mA
Vonmin = 1.40V at | =-1mA
Voymax = 1.95V

CCIO

R, =4.7kQ
Viimax = 0.3V
V|Hmin = 120V, V|HmaX=3.3V

Ro =100Q

Vormax = 0.3V atl=1mA
Vonmin = 1.60V at | = -20pA
Vonmax = 1.95V

CCCLK

Ro =100Q

Voimax =0.3Vatl=1mA
Vonmin = 1.40V at | = -1mA
Vonmax = 1.95V

CcvccC

Rpomax = 5Q
CCVCCmin =1.71V,
CCVCCmax = 1.95V
Imax = 20mA

CCGND

Ground

ASCO
interface

RXDO

TXDO

CTSO

RTSO

DTRO

DCDO

DSRO

RINGO

O|O0|O

MC55i:

Vormax = 0.2V atl = 1mA
Vopmin = 2.40V at | =-1mA
Vonmax = 2.82V

Vi max = 0.5V
Viymin = 2.00V, V\ymax=3.3V

MC55/MC56:

VOLmax = 0.2V atl=1mA
VOHmin = 2.35V at | = -1mA
VOHmax = 2.73V

Vimax = 0.5V
Viumin = 1.95V, V\ymax=3.3V

DTRO, RTSO: Imax = -90uA at Viy = 0V
TXDO: Imax = -30uA at Vy = 0V

TXDO, RTSO:
pull up -15pA at OV

DTRO:
pull up -60uA at OV
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Function Signal name IO | Signal form and level Comments
ASC1 RXD1 O MC55i: TXD1, RTS1:
interface Vo max = 0.2V at | = 1mA pull up -60pA at OV
Vonmin = 2.40V at | = -1mA
TXD1 ! Vonmax = 2.82V
CTSH1 (@] V.Lmax =0.5V
Vigmin = 2.00V, V\ymax=3.3V
RTS1 |
MC55/MC56:
Vomax = 0.2V atl = TmA
Voumin = 2.35V at | =-1mA
VOHmaX =273V
Vi max = 0.5V
V/Hmin = 195\/, V,Hmax=3.3V
I,max = -QO[JA at V/N =0V
Digital audio | RFSDAI | MC55i: This interface has a
interface RXDDAI | Voumax = 0.2V at | = 1mA changed functionality.
SCLK 0 ¥Ong1X==22.4802\</at I=-1mA
/ OH ) RFSDAI, RXDDAI, SCLK:
pull down +330uA at V\y =
TFSDAI O |V, max=0.5V 3.3V
TXDDAI O | Viumin =2.00V, Viymax=3.3V
MC55/MC56:
Vormax = 0.2V at | = TmA
Voxnmin = 2.35V at | = -1mA
Vonmax = 2.73V
V,Lmax =0.5v
V,Hmin =1.95V, V,Hmax=3.3V
Iimax = 330uA at V) = 3.3V

MC55/MC56-HID reference (see [1]):
e Section 5.5: “Electrical Specifications of the Application Interface”

2.6.2 Air Interface

MC55i has improved receiver input sensitivity values:

Parameter Min Typ Max Unit
Receiver input sensitivity @ ARP GSM 850 -102 -107* dBm
BER Class Il < 2.4% (static input level) |EGSM 900 |-102 -107*% dBm
GSM 1800 |-102 -107* dBm
MC55: -106
GSM 1900 |[-102 -107* dBm
MC55: -105.5
*) Typical value is at least -107dBm.
MC55/MC56-HID reference (see [1]):
e Section 5.8: “Air Interface”
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3 Software Related Differences

This chapter comprises software related differences between MC55/MC56 and MC55i.

3.1 Firmware Update

The SIM Swup feature available for MC55/MC56 is no longer supported for MC55i.

3.2 Encryption Algorithms

MC55i employs the A5/1 encryption algorithm. The A5/2 encryption algorithm is no longer
supported.

3.3 Audio Interface

3.3.1 Audio Loop Setting

The new ATASCFG parameter “Audio/Loop” has been introduced to configure an audio loop
which can be used to simplify the verification of audio connections. The intention of this audio
loop is for testing only at an implementer’s production facility. Full audio processing will be
performed. Audio parameterization capabilities remain nearly unrestricted. Microphone and
loudspeaker ports can be selected with random access. The audio loop cannot be used in
combination with the digital audio interface. Neither a SIM card nor a GSM network is
necessary to turn the audio loop on.

For details on the AT command ATASCFG and “Audio/Loop” see [4].

3.3.2 Internal CTM Modem

MC55i incorporates an internal CTM modem. The ATASNFTTY parameter <audioState> has
been enhanced to activate the TTY/CTM mode for this internal CTM modem.

For details on the AT command ATASNFTTY see [4].
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3.4 Remote SAT (SIM Application Toolkit)

The Remote SAT interface has been changed as described in the following sections. For
details please refer to [6].

3.4.1 Interface Activation

The Remote SAT interface activation via ATASSTA is now able to switch between a default

automatic response mode (AR Mode) and an explicit response mode (ER Mode).

e In AR mode (<mode>=0) all commands and responses are exchanged automatically
between the ME and the SIM application (default). This eliminates the need to enter any
Remote SAT AT commands incl. the ATASSTA command.

If AR mode is enabled the ME enters the OFF state (<state>=1) after reboot.

e ER mode (<mode>=1) is intended for use with an MMI. If ER mode is enabled the MMI is
required to handle, via the module's Remote-SAT interface, all commands and responses
transmitted to or from the SIM.

If ER mode is enabled the ME enters the IDLE state (<state>= 2) after reboot.

3.4.2 Remote SAT Get Information

The command “ATASSTGI Remote_Sat Get Information — Refresh (1) has been enhanced to
support the new parameters <pathlLen>,<fileNum>, <fileList>:

ATASSTGI=1
NSSTGI: <cmdType>,<commandDetai ls>,<pathLen>,<fileNum>, <fileList>
oK

<pathLen>: Number of bytes coded in <fileList>
<fileNum>: Number of updated Elementary Files (EF) with path given in <fileList>
<fileList>: String containing Elementary File paths.

This extra information enables the customer application to check which data files on the
SIM/USIM have been changed and need to be read again. Doing so will prevent the
application from working with outdated values.

3.4.3 Icon Handling

Several Remote SAT Proactive commands may provide an icon identifier. Icons are intended
to enhance an MMI by providing graphical information to the user. The display of icons is
optional for the ME. The SIM indicates to the ME whether the icon replaces an alpha
identifier or text string, or whether it accompanies it (icon qualifier).
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3.5 Support for Windows XP, Windows Vista, Windows Mobile 6

The MC55i modules supports Microsoft® Windows XP, Microsoft® Windows Vista™ and

Windows Mobile® 6:

e Multiplexer and Modem drivers are provided for Windows XP and Windows Vista.
e New RIL and Multiplexer drivers are provided for Windows Mobile 6. If MC55/MC56 is
replaced by MC55i these drivers will also have to be replaced.

3.6 Temperature Control

The ATASCTM command has been enhanced as follows:
e The additional parameters <p> of the ATASCTM write command and <temp> of the
ATASCTM? read command enable the MC55i module to display the exact board

temperature in degrees Celsius.

e Compared to MC55/MC56, the guard period for deferred shutdown has been extended
from 15 seconds to 2 minutes after power-up.

For details on the AT command ATASCTM see [2] and [4].

3.7 Setting Escape Sequence Character (ATS2)

With MC55i the AT command ATS2 has been implemented for V.250ter compatibility

reasons.

For details on the AT command ATS2 see [4].

3.8 AT+CCLK Real Time Clock

MC55i

MC55/MC56

Default time: "03/01/01,00:00:00"

Default time: "02/01/01,00:00:00"

For details on the AT+CCLK command see [4].
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