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Service Software Phoenix

Note: Please refer to the Service Concepts section to check the correct way to connect
the cables.

Phoenix Installation Steps in Brief

These are the basic steps to install the Phoenix

Install the Phoenix Service SW

Install the Data Package for Phoenix (product specific data and flash update
package)

Manage connection settings (depends on the tools you are using)

Update FPS-8 SW (if you use FPS-8)

Activate FPS-8

Update JBV-1 Docking Station SW (only when needed)

The flash update files are delivered with then Phoenix Data Package so unless you
want to use certain version of this package, separate installation package is not
needed anymore. If you want to use it, it should be installed after connection
management, before FPS-8 update.

Please refer to Technical Bulletins for more information concerning phone model
specific service tools and equipment setup.

Phoenix Service SW

Before Installation

e Check that a Dongle is attached to the parallel port of your computer.
® Download the installation package (e.g.
nhi2na_nhm4_nhm7_nhm8_npe4_npl1_npm9_03_72_002.exe) to your com-
puter (e.g. C:\TEMP)
® (lose all other programs
® Run the application file (e.g.
nhl2na_nhm4_nhm7_nhm8_npe4_npl1_npm9_03_72_002.exe) and follow
instructions on the screen
* Administrator rights may be required to be able to install Phoenix depending on
the Operating System
® |f dongle driver is installed or updated, you need to reboot your PC before the
installation can continue.
® [f uninstalling or rebooting is needed at any point, you will be prompted by the
Install Shield program.
If at any point during installation you get this message, “Dongle is not found and instal-
lation can 't continue”, the possible reasons may be a defective or too old PKD-1Dongle
(five digit serial number Dongle when used with FPS-8 Prommer) or that the FLS-4S POS
Flash Dongle is defective or power is not supplied by external charger.

Check the COM/parallel ports used first! After correcting the problem Installation can be
restarted.
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Dongle not found E

|nzert Mokia dongle and click Retmy to re-detect the dongle
or click Cancel to exit the installation.

Retmy |

Startup

Run the nhi2na_nhm4_nhm7_nhm8_npe4_npl1_npm9_03_72_002.exe to start instal-
lation.

When you choose “Next" the files needed for installation will be extracted. Please wait...

EPhuenix MHL-2MA / NHM-4 / NHM-7 / HHM-8 / NPE-4 7 NPL-1 F NPM-9 03.7. .. |
Location to Save Setup Files %ﬁh
Where would you like to save the setup files? -

Pleaze enter the folder where you want theze files zaved. If the folder does not exist, it
will be created for you. To continue, click Mest.

Save files in folder:

4T ERMPYPhoenix

LChange. .. |

| FretallEheld

< Hach I Meut > I Cancel |

If the setup files are already extracted (left in the file system from previous installation)
following dialog appears. Always click "Yes to All" to overwrite the existing setup files.

Overwrite Protection

The following file is already on pour computer;

CAWINDOWSTEMPYPhoenishdatal. cab

It iz recommended to ovenarite the existing files. Do pou wizh to ovenarite this file?

Yes Yes to Al Ho Mo to Al
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Dongle Driver Installation and Version Check
If there is no previously installed Dongle driver, installation will take place.

@ Instaling DESkey dongle driver...

If Dongle driver is installed and it is older than the latest supported version, the latest
version will be installed when you choose "Yes". The latest version is always included in
the latest Phoenix installation package.

Update DESkey dongle driver I

& You have an older DESkey driver than recommended.
Recommended version iz 4.63 and your verzion is 4.36.

Click *ez to update DESkey diiver or Mo to keep the old version.

PC needs to be rebooted before installation can continue. Click "Yes" to reboot the PC.

Setup is restarted automatically after reboot.

DESkey dongle dnver updated. 1]

2N

PC needs: to be restarted in arder to continue the installation.

Click *r'ez to reboat the PC now and Mo to save any unzaved documents
and manually restart the PC.

First Time Installation of Phoenix

After Dongle driver installation [ update (if needed) installation continues from this step.
Click "Next" in Welcome dialog to continue.

Issue 1 07/02 ©Nokia Corporation Page 3



NHL-2NA NOKIA
CCS Technical Documentation

InstallS ield Whizard

Welcome to the InstallShield Wizard for Phoemix
MHL-2MHA / HNHM-4 7/ HHM-7 / NHM-8 / MPE-4 /

The InztallShield® \Wizard will install Phoenis MNHL-2MA
MH-4 / HHM-7 # MHM-8 / NPE-4 # MFL-1 / MPM-3 on
your computer. To continue, click Mest,

< Blark

Cancel |

Choose destination folder, it is recommended to use the default folder C:\Program-
Files\Nokia\Phoenix.

Choose "Next" to continue. You may choose another location by selecting “Browse" (not
recommended)

InstallShield Wizard E3

Choose Destination Location

Select folder where Setup will inztall files.

Setup will inzstall Phoenis MHL-2M2 / MHR -4 £ HHM-7 # HHR-8 £ MPE-4 / NPL-1 / HPR-9
in the following folder.

Toinztall to this folder, click Mext. To install to a different folder, click Browse and select
another folder.

Destination Folder
’7E:\F’mgram FileshMokiahFPhoenix Browse... |
| Freball el d
< Back Cahcel

Setup copies the components. Please wait. Progress of the setup is shown. Please wait...
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InstallS hield Wizard

Setup Statusz

Phoenix MHL-2MA ¢ HHM-4 ¢ MHR-7 / KNHEM-8 / NPE-4 / NPL-1 / MPk-3 Setup iz performing
the requested operationz.

Inztaling: Phoerns application files...
C:hPragram FilezMNokiahPhoenixhFrameworkcemdlg.dl

— 0%

|etallEteld

If restarting of your computer is needed the Install Shield Wizard will tell you about it.
Select "Yes..." to reboot the PC immediately and "No..." to reboot the PC manually.

Note that Phoenix doesn't work, if components are not registered. Click "Finish” to con-
tinue.

Installs hield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successiully nstalled Phoeris
MHL-2k& / WHM-4 / HHM-7 / HHM-8 / NPE-4 / NPL-1 /
MPk-3. Before pou can uze the pragram, you must restart your
camputer.

& ¥es, | want bo restart my computer now

Mo, | will restart my computer later,

Remoee any dizks from their dives, and then click Finizh to
complete setup.

¢ Back I Finizh I [Eance| |

After the reboot components are registered and Phoenix is ready for use.
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If reboot is not needed components are registered after copying them.

g Feaiztering... C:\Proaram Filez\M okighPhoenixhFramework hemniz aeventmanagerfn. dil

If restarting of your computer is not needed, this view will be shown instead.

Click "Finish" to exit the setup. Phoenix is now ready for use.

InstallS hield Wizard

InztallShield Wizard Complete

The InztallShield *wizard has successfully installed Phoerix
MHL-2M2 # MHE-4 ¢ NHM-7 / MHM-8 / HPE-4 / HPL-1 /
MPM-3. Click Finish to exit the wizard.

V¥ i&.dd Phoenix icon to Desktop

< Bachk | Finizh I [Cance! |

Now the installation of Phoenix Service SW is ready and it can be used after:

® Installing Phone model specific Phone Data Package for Phoenix
¢ Configuring the connections
® Updating the Flash Update Package files used with FPS-8* and FLS-4* tools

Update Installation of Phoenix

If you already have the Phoenix Service SW installed on your computer, sooner or later
there will be need to update it when new versions are released.

Please note that very often the Phoenix Service SW and the Phone Specific Data Package
for Phoenix come in pairs, meaning that certain version of Phoenix can only be used with
certain version of Data Package. Always use the latest available versions of both. Instruc-
tions can be found in phone model specific Technical Bulletins.

Page 6 ©Nokia Corporation Issue 1 07/02



NOKIA NHL-2NA

CCS Technical Documentation

To update the Phoenix you need to take exactly the same steps as when installing it for
the first time.

® Download the installation package to your computer hard disk
® (lose all other programs

® Run the application file (e.g.
nhi2na_nhm4_nhm7_nhm8_npe4_npl1_npm9_03_72_002.exe)

® Dongle driver version will be checked and if need be, updated
e After reboot installation starts automatically
® Newer version of Phoenix will be installed

When you update the Phoenix from old to new version (e.g. update from 03.65.00 to
03.72.002), the update will take place automatically without uninstallation

If you try update the Phoenix with the same version that you already have (e.g.
03.72.002 to 03.72.002) you are asked if you want to uninstall the version of Phoenix
you have on your PC. Answer "OK" to uninstall Phoenix, “Cancel” if you don't want to
uninstall.

Uninsgtall Phoeniz NHL-2NA f MHM-4 F NHM-7 F NHM-B F HPE-4 F NPL-1 F NPM-9

Do pou want to completely remowve the Phoeniz MHL-2M4, £ MHR-4 / NHB-F 2 HHM-8 £ HPE-4 /£ HFPL-1 # NPRM-3 03.72.002 application
and all of its components?

Cancel I

If you try to install an older version (e.g. downgrade from 03.72.002 to 03.55.000) instal-
lation will be interrupted

Please always follow the instructions on the screen.

How to Uninstall Phoenix

Uninstallation can be done manually from Windows Control Panel - Add / Remove Pro-
grams.

Choose "Phoenix NHL-2NA / NHM-4 [ NHM-7 /| NHM-8 [ NPE-4 [ NPL-1 / NPE-9
Release" click "Add/Remove".

Choose "OK" to uninstall

Uninstall Phoenix NHL-2NA f NHM-4 f NHM-7 7 NHHM-8 / NPE-4 7 NPL-1 / NPH-3

Do pou want bo completely remove the Phoenix MHL-2MA / NHR-4 ¢ MHM-T / NHR-8 ¢/ MPE-4 / MPL-1 / MPM-3 03.72.002 application

and all of its components?
Cancel |
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Progress of the uninstallation is shown.

Install5 hield Wizard

Setup Status

Phoenis MHL-2R4 / WHM-4 # HHM-7 £ HHR-8 £ NPE-4 / NPL-1 / MPRM-3 Setup is perfarming
the requested operationz.

Uninstaling: Product files. .
C:%Program FileshMokiayPhoenihsimlockin.dl

(I 21%

| metalShed

You might have to reboot the PC after uninstallation.

InstallShield wizard

Urninstallation complete

InstallShield \Wizard has completed the uninstallation of
Phoetis MHL-284 / WHK-4 / NHI-7 / HHM-8 S NPE-4 /
MPL-1 / MPR-3. Click Finish to reboat the PC.

% Nes. | want to restart my computer now

Mo, | will restart my compter later.

Remove any disks from their drives, and then click Finigh to
complete zetup.

< Black | Finizh I [Fance] |

Note: If you have different product packages installed, components are uninstalled
only if they are not included in other product packages.
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Data Package for Phoenix (Product Specific)

Before installation

® Product Data Package contains all product specific data to make the Phoenix
Service Software and tools usable with a certain phone model.

® |talso includes the latest version of flash update package for FLS-4* and FPS-8*
® Check that the Dongle is attached to the parallel port of your computer.
® |Install Phoenix Service SW

® Download the installation package (e.g. NHL-2NA_dp_v_3.08.exe) to your com-
puter (e.g. C:\TEMP)

® (lose all other programs

® Run the application file (e.g. NHL-2NA_dp_v_3.08.exe) and follow instructions
on the screen

If you already have the Phoenix Service SW installed on your computer, sooner or later
there will be need to update it when new versions are released.

Please note that very often the Phoenix Service SW and the Phone Specific Data Package

for Phoenix come in pairs, meaning that certain version of Phoenix can only be used with
certain version of Data Package. Always use the latest available versions of both. Instruc-
tions can be found in phone model specific Technical Bulletins.

Installation of Phoenix Data Package (Product Specific)
Run the NHL-2NA_dp_v_3.08.exe to start installation.

When you choose “Next" the files needed for installation will be extracted. Please wait...

EPhnne Data Package - InstallShield Wizard x|

Extracting Files
The contents of this package are being extracted,

F e

Please wait while the Installshield Wizard extracts the files needed to install Phone
[rata Package on your computer, This may take a fews moments.,

Extracting data9.cab. ..

-

Installshisld

= Back Mext = Cancel
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Choose “"Next" to continue.

InstallShield Wizard x|

Welcome to the Install5hield Wizard for
MHHL-2NA Phone Data Package

The InztallShield® wizard will install HHL-2MA Phone Data
Fackage version 3.08. To continue, click Mest.

¢ Back

Cancel |

From this view you can see the contents of the Data Package. Read the text carefully.

There should be information about the Phoenix version needed with this data package.
Choose "Next".

Installshield Wizard

Information

Fleaze read the following test.

MHL-ZMA Phone Data Package 3.08 [nztallation

Maotel If zome earlier version of MHL-2MA Phone Data Package iz already installed,
it must be uninstalled first. Cloze Phoenix before starting uninstallation
or ingtallation of ['ata Package. Go to Add/Remaove Programs in Contral Panel,
then uninstall HHL-2M4 Phone Data Package. Or pou can mun MHL-2MA Phone Data
Package installation twice, First round removes old installation and second
round ingtalls the new one.

« I _"|_I
|metallShield
Cancel |

¢ Back

Confirm location and choose “Next" to continue. Install shield checks where the Phoenix
application is installed and the directory is shown. Choose “Next" to continue.
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Installshield Wizard

Start Copying Files

To start installing the files, click Mext.

Current Settings:
|nstallation path: C:%Proaram FilestM okiahPhoenis ;l

i o

InstalShield

< Back

Phone model specific files will be installed. Please wait

InstallShield Wizard x|

Setup Status

MHL-ZMA Phone Data Package Setup iz performing the requested operatians.

Instaling:
C:\Program FileziM okia'Phoenissproducts\NHL-2MAMHL21030.8C1

I

|metallShisld

Choose “Finish" to complete installation
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Installshield Wizard

InstallShield Wizard Complete

The InstallShield *wizard has successfully installed MHL-2MA
FPhone Data Package. Click Finish to exit the wizard.

< Back [Cance| |

You now have all phone model specific files installed in your Phoenix Service SW.

How to Uninstall Data Package

Uninstallation can also be done manually from Windows Control Panel / Add / Remove
Programs/

“NHL-2NA Phone Data Package".

If you try to install the same version of Phoenix Data Package that you already have, you
are asked if you want to unistall the version you have on your PC. Answer "OK" to unin-
stall, "Cancel” if you don't want to uninstall. Older versions of data packages do not need
to be uninstalled.

Uninstall NHL-2NA Phone Data Package x|

Do waou wank ko completely remave the Phone Data Package application

and all of its components?
Cancel |

Once the previously installed Data package is uninstalled, choose “Finish".
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InstallShield Wizard

Uninstallation complete

InstallShield Wizard has completed the uninstallation of
MHL-2M4 Phone Data Package. Click Finish to exit the wizard,

¢ Back Cancel |

Run the NHL-2NA_dp_v_3.08.exe again to continue installation from the beginning.

How to Manage Connections
Start Phoenix Service SW and Login.

"

Phoeniy

Choose “Manage Connections” From “File" - Menu

File Edit Product Flashing Tools

Hew Profile
Open Prafile...
Save Profile
Save Profile fs...

Manage Connections...

Szan Product Chil-B
LChoose Product. ..
[E[aee Eradiet

itk Sereet

E xit

Existing connections can be selected, edited, deleted and new ones created by using this
dialog.
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A connection can be created either manually or by using a Connection Wizard.

To add new connection, choose “"Add" and select if you want to create it manually or by
using the Wizard.

x|

1 Manage Connections

Apply

FELIS COM1 Revert
FEUIS COM3
MO COMMECTION

EI Add.
1| Ed..

Remove. ..

dlddi

Help

Choose "Next" to continue.

In the next dialogs you will be asked to select some settings for the connection

% Manage Connections =] B
Bricrity list: Zpply
MO CONMECTION

Rewvert |
A add. |

w | Welete,., I

Select mode

Mode
) Wizard

" Maruat

TRt

Select mode to use. |F your system has a connection
wizard installed you can use it to add or modify
connection, else you must uze manual mode.

< Bachk I Mext > I Cancel Help

Manual Settings
A) For FLS-4 POS Flash Device choose following connection settings

e Media: FBUS

e COM Port: Virtual COM Port used by FLS-4 Please check this always!
(To check please go to Windows /[ Control Panel [/ FLS Virtual Port [ Configuration)
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B) For FPS-8 Flash Prommer choose following connection settings:

e Media: FPS-8
e  Port Num: COM Port where FPS-8 is connected

e COMBOX_DEF_MEDIA: FBUS
Choose "Finish" to complete.

If you use the Wizard, connect the tools and a phone to your PC and the wizard will
automatically try to configure the correct connection,

x
Perfarming task: Portz Found:
COM1

1. Find available communications ports | COM2

Checking parts:

FPS-8in COM1

2. Check ports for supported hardware | > not found

FP5-8in COM2

-» ot folind

Direct communication to COM1, using FEUS
-» found

Direct communication to COM2. using FEUS

3. Communicate with phone

< Black | Tt > | Cancel I

Activate the connection you want to use by clicking it and use up/down arrows to move
it on top of the list. Choose “Apply”. The connection is now selected and can be used
after closing the "Manage Connections" window

14 Manage Connections |_ (O] x|

Apply

FPS8 COM1T FBUS Rewvert
MO CONMECTION

dd
Delete. .

Edit..

T

Help

Selected connection will be shown on the right hand bottom corner of the screen

B0 |=#¥= FPSECOMT FEUS
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To use the selected connection, connect the phone to Phoenix with correct service tools,
make sure that it is switched on and select “"Scan Product”.

|File Edit Product Flashing Main
Mew Prafile
Open Prafile. ..
Save Profile
Save Profile fs...

Manage Connections. ..

Scan Product Chl-R

LChoosze Product...
Cloge Product

Biimt Sreer

E xit

When Product is found, Phoenix will load product support and when everything is ready,
name of the loaded product support module and its version will be shown on the bottom
of the screen.

W 05.06 , 07-03-02, NHM-7 _ [c] NMP.
How to Update Flash Support Files for FPS-8* and FLS-4*

Before Installation
® |Install Phoenix Service SW and Phoenix data package

e Download the installation package (e.g. flash_update_02_06_001.exe) to your
computer (e.g. C:\TEMP)

e Close all other programs

® Run the application file (e.g. flash_update_02_06_001.exe) and follow instruc-
tions on the screen

® The flash support files are delivered in the same installation package with Phoe-
nix data package.

® Normally it is enough to install the data package only before updating the FPS-8.

e Separate installation package for flash support files is available, and the files can
be updated according to this instruction.

Installing the Flash Support Files
Start by double clicking flash_update_02_06_001.exe. Installation begins.
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InstallSheld Wizard

Flazh Update Setup iz prepanng the InztallShield® Wizard, which
v will guide pou through the rest of the setup procesz. Pleaze wait.

If you already have the same Flash Update package files installed, you need to confirm

if you want them to be reinstalled.

Continue Flash Update 02.06.001 setup? ]

This wersion of Flash Update already exists on wour PC.
Click Yes to continue the installation or Mo to cancel
the installation.

¥es

Choose “Next" to continue installation

InstallShield Wizard E

Welcome to the InztallShield Wizard For Flash
Update

The InztallShield® WwWizard will install Flagh Update on wour
computer. To continue, click Mest.

Cancel |

It is highly recommended to install the files to the default destination folder C:\Program
Files\Nokia\Phoenix. Choose "Next" to continue. You may choose another location by
selecting "Browse" (not recommended)
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InstallShield Wizard

Choose Destination Location

Select folder where Setup will ingtall files,

Setup will inztall Flazh Update in the following folder.

To install to this folder, click Mext. To install to a different folder, click Browse and select
anotker falder.

Destination Folder
’7 C:%Program Files'Mokia"FPhoenix

| Frtal | Eteld

< Back

Installation continues...

InstallShield Wizard |
Setup Status W

Flazh Update Setup iz performing the requested operations.

Inztalling: Flash Update files...
C:MProgram FileshMokiahPhoenikiFlazhimmeou_ 206.bin

73%

|etallShield

Choose “Finish" to complete procedure.

® FLS-4 can be used right after Flash Update Package is installed.
® FPS-8* must be updated by using Phoenix!
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InstallShield Wizard

InstallShield Wizard Complete

Setup has finished inztaling Flash Update on your computer.

CHack T Finish [Earize]

How to Update The FPS-8* Flash Prommer SW
Start Phoenix Service Software.

"

Phoeniy

Select "FPS-8 [ FPS-8C maintenance” from "Flashing” menu

File Edit Product | Flashing Toolz ‘window Help
J O = FP5-8 Flazh

FPS5-8C Flazh
_ FPS-3 / FPS-3C Maintenance

When new FPS-8 flash update package is installed to computer you will be asked to
update the files to FPS-8 Prommer. Select "Yes" to update files.

Issue 1 07/02 ©Nokia Corporation Page 19



NHL-2NA

NOKIA

CCS Technical Documentation

Prommetr sw update

MHew wersion of prommer software is availablel
Do pou want to update?

X

Yersion 0206001

[~ Do not show this dialog agair

Tes | Mo |

Update procedure takes a couple of minutes, please wait.

4 FPS-8 7 FP5S-8C Maintenance
FPS8 | Fps-ac |

—FP5-8 Info —Flazh bo file:
5N [70333 File name [Twpe  [Fiein [ vemsion | Siz 2
u_amd.fia Algo 1 001,008,000
Hw fsF11_03 u_amd_bt fia &g 2 001,008,000
Flazh size I-I EME L_atmie fia Algo 3 00.a0g.0a0
u_chusbt fia Algo 4 001.008.000 |
Free Flash [b] |441 2268 u_int_b.fia Algo 5 001.008.000
_ u_intel fia Algn B 001.008.000
SRAM size [aME u_st.fia Algo 7 001,008,000
u_st_ifia Alga g 001.008.000
Fres SRaM [b] [3388508 wd2amd fia &lgo E 002.002.000 -
wad TR Fia Mlam 1n Ana nn? Ann
Baoot sw IB 009 1 F _rl_l
FPGA |frgal306. mes w306
_ Update Delete | Report |
Application |A2- [iE}
— Selftest statu [~ Log file wite Beset | Help |
[TEsT OK etak. |

— Progress info

Wersion, Hw 5F11_03

Getting file information

File information got

Hw! wverSF11_08,

FLASH zize:16ME,

SRAM size:BMEB,

Serial nbr: 70939,

SRAk memomn used O of 8338608, 8385608 bytes left

=1 E3

Following dialog appears after FPS-8 is updated.
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Update Done x|

@ Prammer S updated succesfully.

FPS-8 sw can also be updated by pressing "Update” button and selecting appropriate
fps8upd.ini file

Under C:\Program Files\Nokia\Phoenix\Flash - directory

Lok jn: | 3 Flash [ e

File name:  |fpsBupd.ini Open |
Files of type: i fles (ini =] Cancel |
o

All files can be loaded separately to FPS-8. To do this, just press right mouse button in
"Flash box files" window and select file type to be loaded.

More information and help can be found from “Help" dialog

FPS-8 Activation and Deactivation

® Before the FPS-8 can be successfully used for phone programming, it must be
first activated.

® |f there is a need to send FPS-8 box to somewhere e.g. for repair, box must be
first deactivated.

Note: Phoenix should be closed before running BoxActivation.exe.

Activation
Before FPS-8 can be successfully used for phone programming, it must be first activated.
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Fill in first "FPS-8 activation request” sheet, in the FPS-8 sales package and follow the
instructions in the sheet.

When activation file is received (e.g. 00000.in), copy it to C:\ProgramFiles\Nokia\Phoe-
nix\BoxActivation - Directory on your computer

(This directory is created when Phoenix is installed).
Start BoxActivation.exe from C:\ProgramFiles\Nokia\Phoenix\BoxActivation - directory.
Follow the instructions in the screen.

Choose correct COM Port where your FPS-8 is connected
Information about the FPS-8 is shown

Choose "Activate the Box"

Activation file will be shown, check that it is correct
Box will be activated and updated information is shown
Turn FPS-8 power off and on to complete activation

(oS 2 I S CUR S I

Deactivation

Start BoxActivation.exe from C:\ProgramFiles\Nokia\Phoenix\BoxActivation directory and
follow the instructions in the screen.

Choose correct COM Port where your FPS-8 is connected
Information about the FPS-8 is shown

Choose "Deactivate the Box"

Confirm Deactivation.

Box will be deactivated, please exit BoxActivation

Turn FPS-8 power off and on to complete deactivation

Do WN =

JBV-1 Docking Station SW

The JBV-1 Docking Station is a common tool for all DCT-4 generation products.

In order to make the JBV-1 usable with different phone models, a phone specific Docking
Station Adapter is used for different service functions.

The JBV-1 Docking Station contains Software (Firmware) which can be updated.
You need the following equipment to be able to update JBV-1 software:

PC with USB connection

Operating System supporting USB (Not Win 95 or NT)

USB Cable (Can be purchased from shops or suppliers providing PC hardware and
accessories)

JBV-1 Docking Station

External Power Supply 11-16V
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Before Installation
e Download Jbv1_update.zip - file to your computer (e.g. C:\TEMP) from your
download web site.
Close all other programs
Follow instructions on the screen

Installing SW Needed for the JBV-1 SW Update
Note: DO NOT CONNECT THE USB CABLE / JBV-1 TO YOUR COMPUTER YET!

Run Jbv1_update.zip file and start SW Installation by double clicking Setup.exe.

Files needed for JBV-1 Package setup Program will be extracted.

Inztall EHE

“wfireZip will extract all fileg to a temporary folder and run the Ok

SETUP.EXE program
Cancel

v iMinimize during instalt

Pl

Help

Installation begins, please read the information shown and Choose “Next" to continue

Welcome

wielcome to the JEV-1 5w Package Setup program.
Thiz program will install JBW-1 5w Package on vour
- camputer.

It iz gtrongly recommendead that pou exit all Windows programs
before running thiz Setup program.

Click Cancel bo quit Setup and then cloze any programs you
hawve munning. Click Mext to continug with the Setup program.

WARMIMG: This program is protected by copyright law and
international treaties.

|Inauthorized reproduction or digtribution of thiz program., or anyp
portion of it, may resulk in zevere civil and criminal penalties, and
will be progecuted to the masimum extent possible under law,

Mext » | Cancel |

Use suggested destination folder where JBV-1 SW Package will be installed and

Choose "Next" to continue
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Choose Destination Location

Setup will install JBW-1 5% Package in the following folder.
Toingtall to thiz folder, click Mext.

Toingtall to a different folder, click Browse and select another
folder.

“ou can chooze not to ingtall JBY-1 5% Package by clicking
Cancel to exit Setup.

" Destination Folder

LA AMokiahJBY-1 5W Package Browse... |
Cancel |

< Back

Select “Full” Installation and choose “Next" to continue

Select Components [ x|

Select full or custom inztallation

< Back I MHest = I Cancel I

Program Folder will be created. Choose “Next" to continue, Software files will be
installed
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Select Program Folder E

Setup will add program icons to the Program Folder listed below.
You may bype a new folder name, or select ane from the existing
Folders list. Click Mexst to continue.

Program Folders:

W Package

Exizting Folders:

Citriz 1C& Client

FaultLog File Processing

Ghosttoolz

Microzoft Qffice Tools

Metzcape Communicator

Metwork LUnplugged

Mokia IM Tools

Maokia Products ﬂ

< Back I Mest » I Cancel |

After successful installation, choose “Finish" to complete.

Setup Complete I

Setup haz finizhed instaling JBY-1 5% Package. To load the
device driver for JBY-1 just plug-in a JEY-1 into USE part. Dialog
zhould appear azking for driver files. Driverz are found at the
inztallation dizk and at C:%\Proaram Filest\Maokia'JBY-1 S
Package'JEY-1 USE DRIVERS

To finizh inztallation click Finzh.

2 Back

NOW YOU CAN CONNECT THE USB CABLE / JBV-1 TO YOUR COMPUTER

Connect power to JBV-1 (11-16V DC) from external power supply, then connect USB
Cable between JBV-1 USB connector and PC.

Windows will detect connected USB cable and detect drivers for new HW.
Please follow the instructions and allow Windows to search and install the best
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Drivers available. After this procedure the actual JBV-1 SW update can begin.

Add Hew Hardware Wizard

Thiz wizard zearches for new drivers for;

ISE Device

A device driver 1z a zoftware program that makes a
hardware device work.

Cancel |

Updating the JBV-1 Docking Station Software

Go to folder C:\Program Files\Nokia\ JBV-1 SW Package\ FIRMWARE UPDATE and start
JBV-1 Update SW by double clicking fwup.exe.

JBV-1 Firmware update starts and shows current status of the JBV-1 connected.

If firmware version read from your JBV-1 is not the latest one available, it needs to be
updated by choosing “Update Firmware"

IEJB\F-1 Firmware Update M= E3
~Device Statu

JBY-1 Connected

External powersupply connected
Firrmware werzion 11

Sernal nurmber 000000240007

Update Firmware |

Choose file JBV1v11.CDE (example used here is for v 11) and "Open"” to update your JBV-1
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Select Fumware File EE3
Laak in: | 3 FIRMwARE UPDATE =] k|

] JEY1Y11.CDE
resi2357.cde

File namme: | Open I
Filez of tupe: IJB‘-.-’-'I Firmware File j Cancel |
o

Befresh Statuz LUpdate Firmware

After successful update, current JBV-1 status will be shown. You have now updated the
software of your JBV-1 docking station and it is ready for use.

I[L_JB"'-I"-1 Firmware Update - 0] x|

JEYW-T firrware zuccesfully updated

~Device Statu

JBY-1 Connected
Esternal powersupply connected

Firrmeare werzion 11
Serial number 000000240007

Befrezh Statuz Update Firmware
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SW update flashing setup

Equipment list
The following equipment is need for NHL-2NA AMS SW update:

Figure 1: Setup for flashing

List of equipment:

Connecting NHL-2NA to PC with FPS-8, list of equipment which is needed:

Item | Description Type Code

1 Point of Sales flash loading adapter | FLA-21 0775284

2 power cable FLC-2 0730185

3 Modular cable XCS-4 0730178

4 Flash prommer box sales pack FPS-8 0080321

5 Printer cable AXP-8, incl in FPS-8 sales pack

6 D9 - D9 cable AXS-4, incl in FPS-8 sales pack 0730090

7 Software protection key PKD-1 0750018

8 AC Charger, incl in FPS-8 sales pack 0680032

9 SRAM Module (2 pes needed inside | SF12 0080346 (Code includes
FPS-8) one SRAM module)
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Figure 2: SRT-4 Opening Tool, upper part
e

Item Description Type Code

fig. 2 Opening Tool SRT-4 0770286

fig. 3 Opening Tool SRT-5 0770444
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Flashing Instructions

Connecting phone to Service accessories

The purpose of this document is to guide you through NHL-2NA SW update in case you
have set up the FPS-8 or FLS-4S SW update place according to instructions in previous
chapters.

Opening phone for SW update

Nokia 7650 does not have any external data connectors and mechanical solution limits
the number lines between keyboard part and transceiver part. To get access to FBUS and
MBUS flash connectors Nokia 7650 must be opened with special tools called SRT-4 and
STR-5.

Opening procedure is as follows:

7 Place the phone grip opened onto lower tool cavity upside down.
8 Install upper part on the lower part so that the nails are in the phone tracks.
9 At the same time put the upper part guides to the lower part grooves.
10 Push the upper part till end of the grooves.
11 Push the upper part back to the starting point.
12 Remove the upper part.
13 Take the phone out of the tool.
Figure 4: Instructions for use of STR-4 and SRT-5 opener.

/ UPPERFPART

Buides

Opening direction Tracks
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After this you should be able to see FBUS and MBUS pads as follows:

Figure 5: FBUS and MBUS pads visible when Phone has been opened to service position.

Once you have phone open like this, you can connect it to FLA-21 POS flash adapter.
Some precautions should be taken as phone is not in standard use position:

Warnings:

Warning 1. Do not detach the grip part totally from transceiver part if you have not
been trained for that. Parts are interconnected with flex foil which can be damaged
and after that phone can be repaired only with special tools.

Warning 2. If the grip part jumps slightly out of tracks when you are opening the
phone, gently snap grip part back on its place.

Connecting phone to FLA-21 adapter

The following pictures show you the correct way to connect Nokia 7650 Phone to FLA-21
POS flash adapter.

1 First connect battery connector to FLA-21.

Figure 6: Connect battery connector to FLA-21:
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2 Snap FLA-21 and Nokia 7650 together so that plastic nails in FLA-21 go into
tracks in Nokia 7650.

Figure 7: Connecting FLA-21 to Nokia 7650 so that plastic nails attach firmly into tracks.

3 Connect rest of the cables for FLS-4S or FPS-8 SW update as illustrated earlier.

SW updating
IMPORTANT! Nokia 7650 will most likely have two kinds of data packages.

1 SW releases which have only minor modifications in user data area. These pack-
ages do not format user data area. For this reason the user does not need to be
read out from the device and does not need to be written back.

2 SW releases which have modifications in user data area. If this kind of SW
release needs to be done, it will be clearly indicated in the Technical bulletin and
Service bulletin that this package will automatically format user data. With this
kind of SW release it is mandatory to backup all user data before SW update and
restore it back to customers device after SW update.

Steps through SW update
Start now Phoenix SW by double clicking Phoenix icon on your desktop.
Note! These instructions assume that you have configured buses from Manage Con-
nections menu as advised earlier in this service manual. From Manager connections

you can select the correct connection for the Flashadaper FLS-4S or FPS-8.

SW starts and shows you 'no product' text in the bottom of the screen. Product needs
now to be scanned by choosing File -> Scan product as shown below:
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Figure 8: Scanning product with phoenix

Edit Froduct Flazhing Tools ‘window
Mews Prafile
Open Profile. .
Save Prafile
Save Prafile Asz. .

Manage Connections. ..

Scan Product
Chonze Product...
[Elmze Pradist

E xit

If scanning is successful, you will see ‘no procut in the bottom of the screen to change
into ENOS SW version inside the phone. See below:

Figure 9: Phone replied correctly to Product scan

¥ 373, -06-06-02 . MHL-2M4 | [c] NMP. [

As phone is now correctly connected to FLS-4S or FPS-8 and scanning was successful,
You can start SW update from Flashing menu.

Choose Flashing -> FLS-4 Flash (If you are using FLS-4S)
Choose Flashing -> FPS-8 Flash (If you are using FPS-8)

The following window will open:
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Figure 10: Choosing correct files for SW update and marking Save settings box if necessary

‘s FL5-4 Flash P[=] E3

Irnage File: IE:'\F‘ngram FilesMokia\PhoenisbproductsyWHL-2MAWM K21 030,801
Hel
PP File |E:'\F‘n:ugram FilezhMokiahPhoeniziproductshMHL-2M AN RIZT 030,802 il
= Parame@

[ Automatic Flashing ¥ Manual Selection

LPT Part: I‘I - I

[T Save Settings

V¥ Log flashing [ Save FPC

— Output

Reading data from phone

Reading flazh zettings from filelz]

FLS Licenses

=

Page 34

Phoenix SW now automatically reads the Product code which is stored electronically
inside the phone and picks the files which are associated to this product.

IMPORTANT:

Depending on weather the data package you have received automatically erases the
user area or not, you have to check save settings box correctly. Otherwise all cus-
tomer user data will be lost. Automatic erasing will be clearly stated tin the technical

bulletin of the SW if this kind of SW will be published.

If Technical bulletin says that used data area is not automatically formatted, do not
mark Save settings box.

If Technical bulletin says that data package automatically formats user area, you
must mark ‘Save Settings’ box.

Note: What is user area format? We have thought on behalf of you when user area
format must be used when updating SW. If data package automatically formats user
area it is clearly stated in the release note of the SW. User area format removes all user
generated data from the phone. If data package automatically formats user data, you
must save the User data before SW update.

Choose now Flash and you will see the following dialogue box

©Nokia Corporation Issue 1 07/02



NOKIA NHL-2NA
CCS Technical Documentation

Figure 11: Choosing the correct product code

Flazh File Selection E

— Phone Infarmation
Product: MHL-21,
Cancel |
Product Code: 0530379 Eura4 ]
Help |
— Filez
Image File: — {Nhi21030.8C1 Set ..
FFM File: [Mhi21030.802 Set |

Usually the electronic product code inside the device gives you the correct files to update
into the phone. There is one exception to this rule. Exchange units can be updated with
other SW than the one mentioned in the product code field.

Alternatives:
® |n normal customer SW update case just press OK and SW update starts.

® |n case you are updating the exchange unit to give it to the customer, choose
from the product code list the variant customer has. It has to be the same which
was in the original device of the customer. See Appendix in the end for this doc-
ument for further info in Exchanging customers phone.

If you chose to save settings you will see the following windows as all customer settings
and all user data is saved.

Figure 12: Saving settings progress bar.
Flash
u 3

i

Before flazhing progress; - Saving settings

Figure 13: Window where you can see that all used data has been successfully saved.

— Dukput

MHL-2R2, System Statuzes OF, =]
HHL-2MA Application Shell OF.

MHL-2MA SmlSync OF.

MHL-2MA PC Connectivity OF,

MHL-2MA Java Applications: OF.

MHL-2MA Symbian 05 Applications OF,

Starting flazhin
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When SW update starts, you can see as Phoenix erases Core package memory area:

Figure 14: Phoenix erasing phone memory
Flash
[ 3

@

Erazing

And after this you can see as Phoenix programs new SW package into the phone.

Figure 15: Phoenix programming phone memory

Flazh E
. 7

o

Frogramming

You will see two erases and two programmings as first core package area is erased and
programmed and then language package area is erased and programmed.

Programming has ended when you see the following dialogue:

Figure 16: End of programming dialogue.

Flazh E

e Put power on and zelect OF.

Cancel |

Now press phone's power key and wait until you see ‘insert sim card’ - text on the
phones screen. Click OK with mouse. You will see some final operations in Phoenix win-
dow rolling on the screen

If you clicked on save settings box when you started SW update, you will now in this
stage see as all user settings and all used data is loaded back to phone:
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Figure 17: Loading all user settings and all user data back to phone
Flash
] 25%

After flazhing progress: - Load settings

And finally when all files have been loaded back to phone, the following dialogue box
appears:

Figure 18: SW update completed successfully.

Flashing completed

(1)

Flazhing operation completed succesfully.

Press now ok, wait until scrolling on the screen stops and detach you phone from FLA-21
as follows:

Figure 19: Detaching phone from FLA-21

Close now the phone into normal use position and insert SIM card and battery. Boot the
phone up and see that all the user data has been restored correctly and check the SW
version by typing *#0000# on the telephone application.
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Appendix A, Exchanging (Swapping) customers phone

In case customer's phone is so badly damaged that you have to give him/her exchange
unit, the following instructions should be followed.

Checking and updating exchange unit

Take exchange unit from its package and see which SW and language version it has. If it
does not match the customers phone or SW version inside it is older than the newest one
available, update it to the news SW available and update it with the language version
which is identical with customers phone. Choose language from product code filed as
illustrated in Fig 7. earlier in this document.

Reading data from customers phone

Now take customers phone and try to read user data out from it if possible. Use of Phoe-
nix recommended. PC suite can also be used but PC suite does not take backup of Midi
ringing tone and java applications. In case customer has those in phone they will be lost
during the operations.

This document describes exchanging only with Phoenix SW.
Reading data from customers phone
Connect customers phone to FLA-21 and phoenix as described earlier in this document.

Scan the product and choose Product -> user settings -> All settings as follows:

Figure 20: Saving user settings from customers phone when exchanging the unit.

¢ Edt [EFENEY Flashing Tooks ‘window Help
Phione |nfarmation

User Settings

Uszer Area Format
Securty Code Edit

The following dialogue will open:
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Fig 17. Saving customers settings and used data when exchanging unit.
/s, All Settings =] E3

— Settings configuration file

IE:'\F'mgram Filez'Mokia“FPhoenishproductshHHL-2MANMHL_2MA

|

— Settings
Mame | Statusz | Tope |=
MHL-2MA General settings M USER
MHL-2MA Phonebook MiA USER
MHL-2M& Meszaging Centre M, USER
MHL-2MA Photo Album MHAA USER
MHL-2M& T3 Dictionary M8 USER
MHL-2MA Ringing Tones M USER
MHL-2MA Operator Logos M USER
MHL-2M& Uzer profile settings M USER
MHL-2MA WL Browser settings M, USER _|
MHL-2M& WL Browser Bookmarks M USER
MHL-2M& Date & Time settings M, USER
MHL-2MA GPRS zettings MAA USER
MHL-2Ma& Bluetooth settings e USER
MHL-2MA Calendar / To-Do list MAA USER
MHL-2Ma& Calculator settings e USER
MHL-2Ma& Pinboard settings M USER
HHL-2HA M otepad settings M8 USER &

| »

— Settings selection—
Check All

Uncheck All
Orily Failed

Frod. Seftings

Blekl

Uzer Settings

—— Operations ——

Save..
Load...

Open Log

All data is selected by default.

Help

il

Note! Maximum amount of data in Nokia 7650 is 4 Mbytes and exchange transfer is
quite slow. It is advisable to ask customer to empty any unnecessary files from his/
hers device before the exchange is started to speed up the process.

Now press ‘Save' button and all data in the customers data is saved to PC hard disk.

When operation has finished, all status field go to OK status and you get the following

note:

Figure 21: All user data from customers defective device has been successfully saved to PC hard disk

All settings Ul ]|

Issue 1 07/02
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Now detach defective device from FLA-21 and attach exchange unit with newest SW
and correct language version.

Choose File -> Close product and then File -> Scan product.
Choose User settings -> all settings as in figures 16 and 17.

Now choose Load and load all the data you just red from the defective device to the
exchange unit.

When the operation is complete, detach the phone from FLA-21, boot it up with SIM
card and battery and see that SW version is the newest one and that all customer data
has been correctly restored.
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Energy Management Calibration

Baseband Tunings

Energy Management Tuning

External power supply needed
EM Calibration is used for calibrating Battery and Charger settings of the phone.
® Preparation for EM Calibration:

- Connect DC Cable SCB-3 between JBV-1 and Vin of Phone for Charger

calibration.

o- Connect 12...15V from Power Supply to JBV-1.

o_ NOTE! Check that connection is F-BUS (doesn't work with M-BUS!).
Select Maintenance => Tuning => Energy Management Calibration

File Edit Product Flashing | Maintenance Tool: Window Help
Testing » [ pooa |
Ambient Light Detectar Calibration
Energy M anagement Calibration
Prowimity Senzor Calibration
R Channel Select Filker Calibration
R« Calibration

J Operating me

R« Band Filter Rezponze Compensation
R A Suppression

T# 10 Tuning

Tx Power Level Tuning

* Energy Management values to be calibrated are checked

e Select "Read from Phone" to show current values in phone memory and to check
that the communication with phone works

e Select "Calibrate” to run selected calibrations
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T4 Energy Management Calibration - O]
— Calibrated—— Phone Yalugs —
ADC Offset [rmiv] |
ADC Gain :
[0.000 v i | &I
V¥ Battery Size BSI Gain [100 Ohm] I

Save To Phone |

¥ Battery Temperature BTEMP Gain

BRead From Phon

¥ Battery Yoltage

SCaL Gain
Change Phone

[

¥ Charger Yaltage YCHAR Gain

Help

¥ Charge Current ICHAR Gain

|
|
|
|
SCAL Offset [m] I I
|
|
|

Status: ||

Limits for Energy Management Calibration:

Min Max
ADC gain 25400 29000
DC offset  -50 50
BSI gain 860 1180
BTEMP gain 1980 2450
VBAT gain 10000 11000
VBAT offset 2300 2700
VCHAR 58000 62000
ICHAR 4000 4800

If values shown are within limits select “Save To Phone" to save values to phone.
NOTE! Only values of checked tunings (Battery size, Battery Temperature etc....)
will be saved.

¢ C(lose the "Energy Management Calibration" - dialog to end tuning

Sensor calibration instructions

Proximity Detector Calibration

General

Three parameters are calibrated in proximity sensor calibration: Gain, Detection thresh-
old and Fault detection threshold. Calibration must be done always when emitter,
receiver, AEM or proximity optics have been replaced.

Calibration is done in two phases. First detection threshold and gain are calibrated. If
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this is done successfully, fault detection threshold is calibrated.

Start values for calibration are defined by NMP. Using correct start values is necessary
for successful calibration. At Nokia Mobile Phone's request, Start values can be changed
by editing nhl2pxm.ini file in \Phoenix\Products directory. Start values in nhI2pxm.ini can
be taken into use by pressing Use defaults-button.

Tools
e MJF-7 with 20% diffuse reflectance target.
Note: In troubleshooting purposes the calibration can be done also in other test jigs

and without standard target, but those calibrations never replace calibration with
MJE-7.

® Phoenix with ‘Proximity Sensor Calibration'-tool.
e The figure below shows the correct setup for proximity detector calibration.
Figure 1: Proximity Detector Calibration Setup

Calibration

e Start 'Proximity Sensor Calibration'-tool: Maintenance -> Tuning -> Proximity
Sensor Calibration. Values in the phone permanent memory are read automati-
cally from phone memory, when calibration tool is started.
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Figure 2: Proximity Sensor Calibration dialog with start values

T4 Proximity Senzor Calibration

| Y alues in phohe | Start walues | Calibrated values | Start. . |
3 ain 2 7
Detection threshold 4 4 Save ta phone
Detection offzet ]
Fault threzhald 2 3 Read
Fault offzet -2

Usze defaults

Cloze

dild

Help

The Proximity Detector Calibration Setup figure shows the Proximity Sensor Calibration
tool. Gain, Detection threshold, and Fault threshold in the left column are the values in
phone permanent memory. Middle column shows start values that are used in the cali-
bration. They are defined by Nokia Mobile Phones, and should not be changed without
Nokia Mobile Phones request.

Note! Values in the Figure 2 are not correct after 06/2002.

Page 4

Default start values (06/2002) are Gain 7, Detection threshold 4, Detection offset
1, Fault threshold 3 and Fault offset -2.

Press Start to start the calibration, and follow instructions. At first Phoenix ask

you to place the reflectance target above the proximity lenses. Calibration may

be done only with 20% reflectance target (size 50mm*50mm, distance from the
lenses 50mm). Use only Nokia accepted calibration target that is provided with

MJF-7.

After successful detection/gain calibration Phoenix asks you to remove the cali-
bration target for fault detection threshold calibration. Make sure, that there is
at least 1500mm free space above the phone.

If something has gone wrong in the calibration, return message gives valuable
information for error hunting. From Help menu you can find some indication of
the fault, more detailed information is found in the baseband troubleshooting
document. In the figure Error message after failed calibration you can see the
error message after failed fault threshold calibration, it is FAULT_OVER_LIMIT.

Message after successful calibration is in the figure Return message when cali-
bration was successful.
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Figure 3: Error message after failed calibration

Proximity Sensor Calibration

Frosimty zenzor calibration Failed.
Error meszage: 0x0a FALLT _OWER_LIMIT_FAIL
See Help for ermor message explanations.
HRESULT 0280045001 [-2147201024])
PotPsmCalibrate, serer=10,fault ower limit fail,PCF=0=20041 001

CProrDetCalFM::FaultTrCalibration: Fault threshold calibration
failed;FH=0x20045001

Figure 4: Return message, when calibration was successful

Proximity Senszor Calibration

@ Calibration of proximity zenzor succeeded!

Pleaze zave calibrated walues to phone.

e (alibration result is shown in the right column of Proximity Sensor Calibration
dialog (Figure Proximity Sensor Calibration dialog with start values). Press 'Save
to phone' to save calibration result. After successful saving of calibrated values,
you get the message in Figure Return message after successful saving of calibra-
tion result. With ‘Read’ button you can double-check that saving the values has
succeeded. Note that offset values defined in the middle column are now added

to the detection threshold and fault detection threshold.

Issue 1 07/02 ©Nokia Corporation
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Figure 5: Return message after successful saving of calibration result

Proximity Senzor Calibration |

@ Saving of calibrated values to phone succesded!

Ambient Light Detector Calibration

General
Ambient Light Detector calibration is based on comparison between reference value and

ADC-reading from the calibrated phone. Calibration is done by illuminating the phone
with a white LED light source, TDS-11. Reference value is read from a Golden Phone.

Reading reference value with a Golden Phone is called System Calibration. Most impor-
tant for successful calibration is, that System Calibration is done in the same lightning
conditions, where calibration is done. To make sure, that lighting conditions are identical,
calibration must be done in darkness. This can be achieved for example by covering MJF-
7 and TDS-11 with a cardboard box.

Only if the Golden Phone is not available, a default reference value that is provided with
TDS-11 can be used.

Tools
e MJF-7 with white LED light source (TDS-11 Calibration lamp, 0770440).

Note that the supply voltage to JBV-1 has to be precisely 14.0 Volts. This has effect on
TDS-11 brightness despite the 12 V regulation in TDS-11 output.

® Phoenix with ‘Ambient Light Detector Calibration'-tool. Picture of calibration
tool is in the figure Ambient Light Detector Calibration Dialog.

® The Figure 7 Ambient Light Detector Calibration Setup shows the Ambient Light
Detector Calibration Setup.
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Figure 6: Ambient Light Detector Calibration Setup

System Calibration
System calibration must be done always, when:

e (Calibration light source has been changed
e After ~1000 calibrations or once a month

System calibration is done with a Golden Phone provided by NMP. Only if the Golden
Phone is not available, default reference value provided with TDS-11 can be used.

e 'Start Reference Value' tells the reference value that has been read from a Golden
Phone. System calibration changes this value, and it needs to be done if lighting
conditions have changed. When you are doing the calibration for the first time,
start reference is 0 and system calibration has to be done.

System calibration procedure is following.

e Attach Golden Phone to the MJF-7.

e Start 'Ambient Light Detector Calibration'-tool: Maintenance -> Tuning ->
Ambient Light Detector Calibration

® Press 'System Calibration' and follow instructions. Choose System Calibration
with Golden Phone always, when Golden Phone is available.

® New reference value will be used until next System Calibration. Calibration light-
ning conditions may not change after this.

¢ Only if Golden Phone is not available, choose ‘Change Reference Value manually'.
Then enter the default reference value that is provided with TDS-11 light source.

Issue 1 07/02 ©Nokia Corporation Page 7



NHL-2NA

NOKIA

CCS Technical Documentation

Calibration

Page 8

Save calibration values from phones permanent memory before starting calibra-
tion.

Start 'Ambient Light Detector Calibration'-tool: Maintenance -> Tuning ->
Ambient Light Detector Calibration.

Figure 7: Ambient Light Detector Calibration Dialog

& Ambient Light Detector Calibration _ o) x|

70 [ Calibrate

Start Reference Yalue:

Comection Coefficient; I
A0 Y alue: I

Suyztem

—LCC Walue
Wfrike

Cloze

dd

Help

Place calibrated phone to the MJF-7 and press ‘Phone’. If the calibration was
successful, calibrated value is shown in the middle box ‘Correction Coefficient'.
Press ‘Write' to save the value to the phone. AD value in the lowest edit box is
just for your information.

CCis 1, if calibrated phone behaves exactly like the Golden Phone. Normally the

value is between 0.75 and 1.25. If value is not between 0 and 8, you will get an
error message.
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RF-Tuning Instructions (with Phoenix)

General
RF tunings should be made in the same order as shown in this section.

If baseband tunings are needed, they should be made before the RF tunings
Avoid unnecessary tuning - factory tuning values are always the most accurate ones.

Views in this document may change as the service software is developed. Please refer to
the Phoenix help files, phone model specific service manual and bulletins for help.

Service Tool Concept for RF Tunings

e All RF tunings should be carried out using in MJS-9Q (module jig), TDS-10 (RF-
probe) or RA-7 (RF-adapter)

e CPL-5 coupler can only be used for testing, NOT for tuning!

e Power to MJS-9Q or to JBV-1 should be supplied from an external DC power sup-
ply, not FPS-8 prommer

e MJS-9Q maximum input voltage is +9 V DC, nominal input for RF tunings is +6V
DC

e TDS-10 and RA7 needs MJF-7 (docking station adapter) in JBV-1 (docking sta-
tion). JBV-1 input voltage is +14 V DC

® Remember cable and jig attenuations when setting required RF levels

Figure 8: Module jig MJS-9Q and other equipment for NHL-2NA RF tuning.
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Item: | Service accessory Product code
1 Module jig MJS-9Q 0775284

2 DC power cable PCS-1 0730012

3 RF antenna cable XRF-1 0730085

4 Service MBUS cable DAU-9S 0730108

5 Software protection key PKD-1 0750018

Figure 9: RF-connection TDS-10 and other equipment for NHL-2NA RF tuning

Item: Service accessory Product code
1 JBV-1, Docking station 0770298

2 MJF-7, Docking station adapter 0775285

3 TDS-10 GSM RF Probe for RF tuning 0770436

4 TDS-11 Calibration lamp Not needed in RF-tuning 0770440

5 XRF-1, RF antenna cable 0730085

6 PCS-1, DC power cable 0730012

7 DAU-9S, Service MBUS cable 0730108

8 PKD-1, Software protection key 0750018

Note: RA7 can be used instead of TDS-10. RA7 replaces the antenna module, thus
it’s use requires opening 4 antenna screws in order to place RA7 to the phone.

Page 10
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NHL-2NA

Item:

Service accessory

Product code

RF adapter for NHL-2NA

RA7

0770443
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Receiver tunings

RX Channel Select Filter Calibration
® Extra equipment [ external RF signal not needed

® Must be done before other RX calibrations
e This function is used to calibrate RX channel select filter in GSM Phones.

® Rx Channel select filter is tuned only in one band = Single calibration for both
bands

® Select Maintenance => Tuning => Rx Channel select filter calibration

File  Edit Product Flashing | Maintenance Toolz Window  Help

J D ﬁ"’ E J Dperatiﬂg mc TESUVIQ g I ri Pazd I |- M hzrma bk P

Ambient Light Detector Calibration
Energy b anagement Calibration
imity Senzar Calibration
d el ct Filker Calibration
R« Calibration
R« Band Filter Respongze Compenzation
R &m Suppression
T 0 Turning
T# Power Level Tuning

e Select "Yes" to start tuning with values already saved to the phone

Start tuning

Load W aluez From Phone?

® Press "AutoTune"” to start the tuning

Page 12 ©Nokia Corporation Issue 1 07/02



NOKIA

NHL-2NA
CCS Technical Documentation

% Rz Channel Select Filter Calibration

® Tuning values should be 0...31

e Select "Stop"

e |f values shown are within limits, choose “Yes" to save values to the phone save

them to phone.

Tune ending

Close the “"RX Channel Select Filter Calibration "~ dialog to end tuning
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RX Calibration

® RFgenerator needed
® This tuning performs RX Calibration

e Must be done separately on both bands!

e Start RX Calibration at EGSM (GSM900), then do RX Calibration at GSM 1800
band.

e AFC tuning is done while EGSM (GSM900) band RX Calibration is performed.
® Remember to take jig and cable attenuations into account!

e Select Maintenance => Tuning => Rx calibration

Eile Edit Product Flashing | Maintenance Iool: Window Help
Testing » | =l I R BT B ey il e
Amnbient Light Detectar Calibration

Energy Management Calibration
Proximity Sensor Calibration

R Channel Select Filter Calibration
Ri= Calibration

R Band Filter Responze Compenzation
R &m Suppression

Tx 10 Tuning

T Power Level Tuning

J Operating mc

e When RX Calibration has been started, you can choose the correct band from the
dropdown menu. Begin tuning from EGSM 900 band.

File Edit Product Flashing Mantenance Toolz Window Help

|G

Page 14

= = J Operating mode: ILDcaI j Bead | ™ Change with Fesst J Eand:IGSM 500 "I

e Press "Start"
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14 Rx Calibration

Start..

[Ealitarate

Help

il

Calibration mode
& Autamatic
© Manual

Preszs Start buttan

e Select "Default” to start tuning from factory default values => OK

Start parameter: E

& Defaul

" Currerit T |

) Facton setings
" PM settings

e Set the Calibration mode to "Automatic”

® Press "Calibrate"

T4 Rz Calibration
Afc value 0.000000 Stop.. |
Afc slope 0.000000
Rssil - 0.000000 :
Rl 0000000 _lga"b’ate
Resi? 0.000000
Rssid - 0.000000 il
Rasid - 0.000000
Rssif - 0.000000
Rssif - 0.000000 :
Rssi? 0.000000
Hegn 0000000 € Manual

e Set RF generator to required frequency => 0K
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Calibration with band EGSM900
- Initialize zignal aeneratar, zet power level to
-B0dB m

and frequency to

342 46771 0MHz

Tuning values and ADC readings will be shown

Typical values and limits in (GSM900) RX Calibration:

EGSM (GSM900) Typical value Limits
AFC value -176 -350...+350
AFC slope 269 150...350
RSSIO 74 67..77
RSSIM 84 77...87
RSSI2 94 87..97
RSSI3 99.5 94...104
RSSI4 109.5 104...114
RSSI5 119.5 114...124
RSSI6 129.5 124...134
RSSI7 139.5 134...144
RSSI8 149.5 144...152

e Choose "Stop"” to end tuning

e |f values shown are within limits, choose “Yes" to save values to the phone

Calibration ending

Do pou want ko zave values to phone?

¢ Continue tuning from GSM1800. Choose the correct band from the dropdown
menu.

® Press "Start" to continue just like in the EGSM900 Band above.
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File Edit Product Flashing Maintenance Tool: Window Help
J (1 = E J Operating mode: ILu:u:aI j Read | [ Change with Reset J Band:IGSM 00 vl
G5M 900

When asked, set RF generator to required frequency => 0K

Calibration with band G5M1800
- Initialize zignal generator, set power level to
-BO0dE m

and frequency to

1842 867 710MHz

Typical values and limits in (GSM1800) RX Calibration:

GSM1800 Typical value Limits
RSSIO 66.5 63...73
RSSI1 76.5 73...83
RSSI2 86.5 83...93
RSSI3 99.5 94...104
RSSI4 109.5 104...114
RSSI5 119.5 114..124
RSSI6 129.5 124..134
RSSI7 139.5 134...144
RSSI8 149.5 144...152.5

e Choose "Stop" to end tuning

e |f values shown are within limits, choose “Yes" to save values to the phone

Calibration ending

Do you want to zave values to phone?
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® C(lose the "RX - Calibration - dialog to end tuning
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RX Band Filter Response Compensation
® RF generator needed

* Must be done separately on both bands!

e Start RX Band Filter Response Compensation at EGSM (GSM900), then do RX
Band Filter Response Compensation at GSM1800 band.

e Note: Remember to do RX calibration before doing Rx Band Filter Response Com-
pensation!

®* Remember to take jig and cable attenuations into account!

e Select Maintenance => Tuning => Rx band filter response compensation

File Edit Product Flashing | Maintenance Toolz Window Help
J RE= = Testing » 21 peed | M Pheoe it Flane
Arbient Light Detectar Calibration

Energy M anagement Calibration
Prozimity Senzar Calibration

R Channel Select Filker Calibration

R Calibration

Rx Band Filte ponze Compenzation

J Qperating mc

R Am Suppreszion
T & Tuning
Tx Power Level Tuning

® Select "Yes" to start tuning with values already saved to the phone

Tune start

Load % alues from phone P?

e Select "Manual tuning”
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T/ Rx Band Filter Response Compensation M= |
Input Signal Level I'BU j Start, Head fom B e
Channel | Input Frequency [MHz) g;?;:‘::gel‘aﬁ = Manual Tuning
gg;? Auto Tuning
1.016
1.250 Stop. Wiite ko P arza
0.500
2.172
0091 Hep |
0.375 5 ]
_0.391 Signal Generator Setting:
0000 Input Slgnal Lewvel
0.000 + cable attenuation.
0.000
0.000
gggg Table to Clipboard:
[I-l][ll] : Select Letf Top of table
[I-l][ll] [with test ‘Tharnel’).
Ul]l]l] Press left mouse
0.000
0.000

* You will be asked to supply 9 different RF frequencies to the phone

e Set first required frequency and level => OK

M anual Tuning

Set 92326771 MHz, level -80 dBm
+ cable attenuation, to BF generator.
Fresz OFK. [Presz ESC to intermupt sequence. |

: Cancel |

® Set 2nd required frequency and level => OK

M anual Tuning E3

Set 925 26771 MHz, level -80 dBm
+ zable attenuation, to BF generatar.
Prezgz OF. [Presz ESC to interupt zequence. ]

: Cancel |

® Set 3rd required frequency and level => OK
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Manual Tuning E3

Set 927.EE771 MHz, level -80 dBm
+ cable attenuation, to RF generator,
Frezz OFK. [Prezz ESC to interrupt sequence. ]

Cancel |

® Set 4th required frequency and level => OK

Manual Tuning
Set 932 06771 kMHz, level -80 dBm

+ cable attenuation, to RF generatar.
Fress OF. [Fress ESC to intermupt sequence. ]

f Cancel |

e Set 5th required frequency and level => OK

Manual Tuning
Set 942 46771 MHz, level -30 dBm

+ cable attenuation, to BF generator.
Freszs OF. [Press ESC to interupt seguence. ]

Cancel |

e Set 6th required frequency and level => OK

Manual Tuning E

Set 95306771 kMHz, level -80 dBm
+ cable attenuation, to RF generatar.
Presz OF. [Press ESC to interrupt sequence. |

Cancel |

Set 7th required frequency and level => OK
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Manual Tuning E3

Set 957 86771 MHz, level -80 dBm
+ cable attenuation, to RF generator.
Presz QK. [Presz ESC tointerupt sequence. ]

Cancel |

Set 8th required frequency and level => OK

Manual Tuning
Set 95986771 MHz, level -80 dBm

+ cable attenuation, to RF generator.
Frezz OFK. [Prezz ESC to interupt seguence. ]

Cancel |

Set 9th required frequency and level => OK

M anual Tuning
Set 962 26771 MHz, level -80 dBm

+ zable attenuation, to BF generator.
Fresz OF. [Press ESC ta interrupt sequence. |

Cancel |

Typical values and limits in Rx Band Filter Response Compensation EGSM900:

Channel Input frequency (MHz) Measured level difference (dB) Limits (dB)

965 923.26771 -0.118
975 925.26771 0.511
987 927.66771 0.857
1009 932.06771 1.174
37 942.46771 0.569
90 953.06771 1.928
114 957.86771 0.964
124 959.86771 0.545
136 962.26771 -0.040

e Choose "Stop, write to PM area”

Page 22 ©Nokia Corporation
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® |f values shown are within limits, choose “Yes" to save values to the phone

End Tuning E

Save YWalues to phone P

Continue tuning from GSM1800. Choose the correct band from the dropdown menu.

File Edit Product Flazhing Maintenance Tool: Window  Help
| Bandt[asmM o0 7]

j Read | [ Change with Reset
G5k 900

J Operating mode: IL::u:aI

® Repeat the same steps as for the EGSM900 band above

Typical values and limits in Rx Band Filter Response Compensation GSM1800:

Channel Input frequency (MHz) Measured level difference (dB) Limits (dB)

497 1802.26771 0.214 -10...45
512 1805.26771 1.739 -5..45
535 1809.86771 2.056 -5...+5
606 1824.06771 1.632 -5..45
700 1842.86771 0.583 -5..45
791 1861.06771 0.734 -5..+5
870 1876.86771 0.616 -5..45
885 1879.86771 0.185 -5..45
908 1884.46771 -1.132 -10...45

e |f values shown are within limits, save values to the phone

¢ C(lose the "RX Band Filter Response Compensation” - dialog to end tuning
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RX AM Suppression

RF generator needed (AM modulation)

Must be done separately on both bands!

Start RX AM Suppression at EGSM (GSM900), then do RX AM Suppression at

GSM1800 band.
This dialog performs RX AM Suppression.
Remember to take jig and cable attenuations into account!

Select Maintenance => Tuning => Rx Am suppression

File  Edit Product Flashing | Maintenance Tools MWindow Help

J O=E- Jgperating . Testig * o1 faad | T rhonce o iHo Bl
Ambient Light Detector Calibration

Energy Management Calibration

Proximity Senzor Calibration

Fix Channel Select Filker Calibration

R Calibration

T Pawer Level Tuning

Start => Default settings => 0K,

% Bx Am Supprezzion

Page 24
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Start parameter: |
& Diefault
£ [Eorerit Cancel |
€] Facton settings
" Ph zettings
e Set RF generator to state described in left-side window.
e Set the Tuning mode to “"Automatic”
® Press the "Tune” button to perform actual tuning.
® The new tuning values and Rssi dBm value are updated.
T4 Rx Am Suppression M=l B2
Rf Gererator should have following -~ LOF1 53 0...4 bitz
setting: ID_ ID_
FPower level: e |
23 dBrm : £
—LOMI 5-9 0...4 bits
M rmadulation; ID |u Help |
e UESIDDQ
Modulation zignal frequency: ~—LOPO &3 0-4 bits—— .;I;un:gt mDC:?
kHz * Automatic
. ID_ ID_ ' Manual
Input gignal frequency;
952 467 710MHz LOME 59 0 Bits——
|u |u
Fizzi lewel 0.00dBm
e One "I"and "Q" line values sold be 0, other values 0..31
e RSSI level should be around -107 dBm
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'a Rx Am Suppression =]

Rf Generator zhould hawve following

setting: ID_ ID_

Power lewel:
23 dBim : Tae

Ak modulation: ISD |3[| Help
a0k
Modulation signal frequency: ~L0OPO 59 0-4 bits—— I_””:E: mUE:?
50kH=z *  Autamatic
|3 |3
" Manual

Input zignal frequency:
952 4677 10MHz —LOMA 59 04 bits——

b |

Fiazi level: 107 34dBm

e |f values shown are within limits, Select "Stop"

e Choose "Yes" to save values to the phone

Tune ending

Do you want bo gave walues to phone?

¢ Continue tuning from GSM1800. Choose the correct band from the dropdown
menu.

File Edit Product Flazhing Maintenance Tool: ‘Window Help
| Band[EsMom 7]

j Bead | [~ Change with Reset
G5k 900

J Operating mode: ILDcaI

® Repeat the same steps as for the EGSM900 band

e |f values shown are within limits, choose “Yes" to save values to the phone

® C(lose the "RX AM Suppression” - dialog to end tuning
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Transmitter Tunings

TX 1/Q Tuning

Issue 1 07/02

Spectrum analyzer needed

Tx 1Q Tuning allows changing the Tx | DC Offset, Tx Q DC Offset, Amplitude dif-

ference and Phase difference

Must be done separately on both bands!

Start TX 1/Q Tuning at EGSM (GSM900), then continue at GSM1800 band.

Remember to take jig and cable attenuations into account!

Select Maintenance => Tuning => Tx_IQTuning

File Edit Product Flashing | Maintenance Tool: Window Help

J R = J Dpeltng e Lo l=smg > il Bl T Bt it B
= Arnbient Light Detector Calibration

Energy M anagement Calibration

Proximity Senszor Calibration

R# Channel Select Filter Calibration

R« Calibration

Rx Band Filter Responze Compenszation
Rx Amn Suppression
T« 10 Tuning

T# Pawer Level Tuning

Select "Load from product” => Start

The tuning is done by setting each of the sliders to desired value. The sliders can

be changed only when the tuning is ongoing.

The order of tuning should be same as the order of the sliders e.g. the Tx | DC Off-

set is tuned first and Phase difference is tuned last.

Use <=, =>, PgUp or PgDn keys

©Nokia Corporation
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14 Tx 1Q Tuning

[_[00] x]

Tr | OC offset: Start |
100 % 100 %
L T T T e T T T T T O T T T T I O Y O T T T T T T T T O O T I B S A IO I | S_tDp |
| L
TH Q DC offzet:
100z 100% ¥ Load from Product
L I T T U I T O O O T A O O O B N} I\I [N} LI B | e
| J ™ Sawe to Product
Amplitude difference:
6.0 6.0
! _
Phaze difference:
z7n” 153.0"
j ' ' 1 1 ' ' ' 1 1 ' ' ' 1

Page 28

® Set spectrum analyzer center frequency to 897.4 MHz, span 200kHZ, RBW and
VWB 3kHz and sweeptime to 2 seconds

e Tune LO leak to minimum with TXI/TXQ DC offset control (fO on spectrum ana-
lyzer screen)

® Tune wrong sideband to minimum using Amplitude/Phase difference controls
(fO+68kHz on spectrum analyzer screen)

GSMPOW
REF 32.0 dBm
10dB/

Thu Aug 30 11:43:45 2001
ATT 40 dB A_writed_bl ank

REF OFS
11.5 dB

RBW ‘
3 kHz ‘
VBW H
3 kHz
S WP
2.0 s

[IMIAIIRL

CENTER 897.4000 MHz

SPAN 200.0 kHz
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Typical TX Iq Tuning Values and tuning limits GSM 900:

| DC Offset -2.5...+0.5 -6...46
Q DC Offset -2.5...4+40.5 -6...+6
Amplitude difference -0.2...+0.2 -1..+1
Phase difference 88.0°...92.0° 80°...100°

e |f values shown are within limits, check the "Save to product" tick box and
choose “Stop" save the new values to the product

% Tx1Q Tuning [_ O] ]
T | DC offset: | -1.000 Sihart |
100 % 100 %
[ R R R R R R A A A A A A A A SN I AT AR A Stop |
' -

T 3 DC offset: | -1.000

-100 % 100 %

| | | ¥ Save to Product

Amplitude difference: | 0.0

6.0 B0
' J

Phaze difference:| 30.0

27n° 153.0°
| b

* Continue tuning from GSM1800. Choose the correct band from the dropdown
menu.

File Edit Product Flazhing Maintenance Tool: Window  Help
| Bandi[Esm o0 ]

j Read | ™| Change with Feset
G5k 900

J Operating mode: IL::u:aI

® Repeat the same steps as for the EGSM900 band

® Set spectrum analyzer center frequency to 1747.8 MHz, span 200kHZ, RBW and
VWB 3kHz and sweeptime to 2 seconds
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Typical TX 1Q Tuning Values and tuning limits GSM1800:
| DC Offset -3.0...0.0 -6...46
Q DC Offset -1.5..+1.0 -6...+6

Amplitude difference -0.5...+0.0 -1..+1
Phase difference 90.0°...97.0° 80°...100°

e |f values shown are within limits, check the "Save to product" tick box and
choose “Stop" save the new values to the product

e Close the "TX 1/Q Tuning" - dialog to end tuning
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TX Power Level Tuning
® Power Meter with peak power sensor (or Spectrum analyzer) needed

® With Tx Power Level Tuning, the coefficients are adjusted for each power level

e Must be done separately on both bands!

e Start Power Level tuning at EGSM (GSM900), then continue at GSM1800 band.

® |n EGSM900 band The power level tuning is made for both high and low PA
Modes

® |n GSM1800 band only for high PA mode.
® Maintenance => Tuning => Tx power level tuning

® Remember to take jig and cable attenuations into account!

Eile Edit Product Flashing | Maintenance Tools Window Help

J DE Jgperating me_ lesting ¥ L m it Do
Ambient Light Detectar Calibration

Energy M anagement Calibration

Proximity Senzor Calibration

Rx Channel Select Filker Calibration

Fx Calibration

Fx Band Filter Responze Compensation

Rx &m Suppression

Tw [0 Tuning

T Pawer Level Tuning

e Select "Start" => "Load from: Permanent memory" => "0K *

o Note that TX PA mode is “High" at this point.
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1% Tx Power Level Tuning M =] B3

Start |

Stop |

Band:IGSM 900 'I
Edge:Ifo "I

T PA Mode: I 'l

[Ealculate soefficEents |

Fress Start to begin T Power Lewvel Tuning

e [ (e I
T channel: 37 Help |
Frequency: 29740 MHz —
Start Tx Power Level Tuning

Load From:

IPEFI‘I‘IEIFIEI"I'I MEmaor j I:ar‘u:E| |
Help |

The coefficient table lists the power level, coefficient, target dBm and DAC value
for each power level.

The tuned power level can be chosen by using up and down arrows or mouse.
The current power level is shown with inverse colors.
The tuning value can be adjusted with “-" and “+" keys

Tune base level and power levels 19,15 and 5 to target level

Press "Calculate coefficients"
Change TxPA Mode to "Low" from the drop down menu. When the PA Mode is

changed, the previous values are saved in memory and the ones for new mode
are shown
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Band:IESM 800 Vl
Edge:lL‘l.‘f ‘F!
TxPA Mnde:IHig "I

Calculate coe

¢ Tune power levels 19, 15 and 7 (Levels 5 & 6 are not used, base level tuning not
needed)

e Press "Calculate coefficients"

Typical values: EGSM900

Power level PA high mode PA low mode
5 0.700...0.750 -

7 - 0.530...0.570

15 0.190...0.210 0.190...0.210

19 0.170...0.180 0.170...0.180

Base 0.140...0.150 0.140...0.150

e |f values shown are within limits select "Stop" and check “Save values to phone
permanent memory"

® Select "Yes" to save values to phone

Stop Tx Power Level Tuning

Cro pou wank o stop tuning?

Preszing Yes will stop the tuning and zave the walues
to zelected destinations.

Preszing Mo will continue tuning without zaving.
¥ Save walues ta Phone Permanent kemany

Mo
[T Save walues ta PC Help |

¢ Continue tuning from GSM1800. Choose the correct band from the dropdown
menu.
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Band: | G5 300 vI

G5M 900
@Sk 1800

Edae:

Tu P Mode: ILl:uw "I

[Ealcilate srefficients I

® Repeat the same steps as for the EGSM900 band above

® Note that In GSM1800 band PA mode can not be changed because tuning is only
made in “High" mode

Band: [{EGRE=E *

Edge:ll:lff vI
Tu Pa Mode: I 'I

[Ealculate caefficients |

Typical values: GSM1800

Power level PA high mode
0 0.620...0.670
1 0.170...0.190
15 0.150...0.170
Base 0.140...0.150

e |f values shown are within limits select "Stop" and check “Save values to phone
permanent memory"

® Select "Yes" to save values to phone

e Close the "TX Power Level Tuning" - dialog to end tuning
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Service Concepts

New Service Accessories for NHL-2NA

PART NO PG PART NAME

0775285 67 MJF-7 Docking station adapter (Does not include CPL-5 RF coupler)

0770370 59 CPL-5 RF coupler

0770443 60 RA7 RF Adapter for NHL-2NA (Screw connection)

0770436 640 EUR TDS-10 GSM RF probe for RF tuning

0775284 620 EUR MJS-9Q module Jig

0775283 60 FLA-21 POS adapter (Single unit, no cables included)

0770286 48 SRT-4 Opening tool (upper part)

0770444 48 SRT-5 Opening tool (lower part)

0770439 60 MJS-79 Soldering jig. Holds phone PWB in automatic soldering
machines

0770440 79 TDS-11, Calibration lamp. Ambient light sensor calibration lamp.

N.A N.A. Flex soldering head made by Metcal. Order info in Service manual

Spare parts for service accessories

PART NO PG PART NAME

0770335 58 JBS-28, Uniform light source module (Used in camera tests, one piece
included in MJF-7. Spare module can be ordered with this code)

0770437 31 Ground pin, TDS-10 Accessory

0770438 52 Insulated antenna pin, TDS-10 accessory

0770497 N.A. SRT-8 pin insertion tool for TDS-10 (Price will be announced later)

MJS-9Q, MJF-7 and FLA-21 Spare pin codes will be announced later with a technical
bulletin.

Service tools used with other NMP products, but needed also for NHL-2NA

PART NO PG PART NAME

0730108 49 MBUS Cable DAU-9S to connect PC to service tools

0730218 46 XCS-1, SERVICE CABLE (POS flash cable)

0730178 42 Service Cable XCS-4 (to interconnect FPS-8 and JBV-1/ FLA-21). Mod 10 to
mod 10 shielded cable with one separately shielded conductor (MBUS/SCK).

0730012 43 Power Supply Cable PCS-1 for JBV-1 and MJS-9Q

0730114 31 Service Battery Cable SCB-3. Needed for EM-calibrations

0080321 800 EUR FPS-8, Flash Prommer sales pack, incl. Parallel cable, AXS-4, AXP-8 and ACF-8

power supply

0080396 8000 EURFPS-8C Parallel Flash Prommer

0080346 72 SF12 SRAM Module (2 pcs needed inside FPS-8, Code includes one piece)

0750018 56 PKD-1 Software protection key

0770431 48 SRT-6 Opening tool

0730085 46 XRF-1, RF antenna cable

0081490 64 JBT-9, Bluetooth test box including SMA stub antenna

N.A. ACP-8, Power supply for JBT-9

0730185 42 FLC-2, Power Supply Cable to interconnect FPS-8 and FLA-21

0770298 70 JBV-1, Docking Station

0080541 71 FLS-4S, POS Flash dongle, for E/A area

0080542 71 FLS-4S, POS Flash dongle, for APAC area

0080465 65 LRK-1, LGA rework kit, sales package incl. 0770349 MJS-54, LGA RE-

WORK JIG, 0770348 SES-1, STENCIL LGA RE-WORK JIG and 0770381 SPS-1,
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SOLDERING PASTE SPREADER
0770380 49 SPI-1, SOLDERING PASTE INJECTOR, NOTE shelf life only 1 month

Prices and price groups are subject to change without notice.

Service accessory warranty

Service Accessories have 24 months (JBV-1, MJF-7, CPL-5, FLA-21, SRT-4, SRT-5, TDS-10,
TDS-11, RA7 and FPS-8 made by PKC Group or Flextronics) and 30 months (MJS-9Q,
MJS-79 and LRK-1 made by Sorv-Elektro Oy) warranty period and the Vendors' duty is to
repair Accessories also after the warranty.

It is also agreed that Vendors will deliver needed components to you in case you want to
repair ServAccs by yourself after the warranty.)
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NHL-2NA

Setup Instructions

NHL-2NA SW Update Using FPS-8 and FLA-21
Figure 1: NHL-2NA SW update using FPS-8. Opening tools SRT-4 and SRT-5 are not in the picture.

Table 1: Connecting NHL-2NA to PC with FPS-8, list of equipment which is needed

Item: Service accessory Product code

1 Point of Sales flash loading adapter FLA-21 0775283

2 Power cable FLC-2 0730185

3 Modular cable XCS-4 0730178

4 Flash prommer box sales pack FPS-8 0080321

5 Printer cable, incl in FPS-8 sales pack AXP-8 Not available

6 D9 - D9 cable, incl in FPS-8 sales pack AXS-4 0730090

7 Software protection key PKD-1 0750018

8 Power supply, incl in FPS-8 sales pack ACF-8 0680032

9 SRAM Module (2 pcs needed inside FPS-8) | SF12 0080346 (Code
includes one SRAM
module)

Not in pic- | Service SW N.A.

ture

Not in pic- | Opening tool (upper part) SRT-4 0770286

ture

Not in pic- | Opening tool (Lower part) SRT-5 0770444

ture
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NHL-2NA SW Update in Point of Sales
Figure 2: NHL-2NA SW update using FLS-4S. STR-4 and SRT-5 not in picture.

Table 2: NHL-2NA POS flash equipment list:

Item: Service accessory Product code

1 Point of Sales flash loading adapter FLA-21 0775283

2 Service cable XCS-1 0730218

3 Power supply ACF-8 0680032

4 POS flash dongle, for E/A area FLS-4S 0080541
POS flash dongle, for APAC area FLS-4S 0080542

Not in pic- Service SW N.A.

ture

Not in pic- Opening tool (upper part) SRT-4 0770286

ture

Not in pic- Opening tool (Lower part) SRT-5 0770444

ture

Page 4
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Energy Management and Proximity sensor Calibrations and RF Testing (Assembled phone)

Figure 3: Equipment for NHL-2NA energy management and proximity sensor calibrations and RF testing.

» \
N

MJF-7 includes also white light source which can be used for Camera image quality
checking. Note, RF tuning is not allowed with CPL-5 coupler, it can be used only to test

RF.

Item: Service accessory Product code
1 Docking station JBV-1 0770298
2 Docking station adapter MJF-7 0775285
3 DC power cable PCS-1 0730012
4 RF Coupler CPL-5 0770370
5 Service Cable DAU-9S 0730108
6 RF Cable XRF-1 0730085
7 DC Cable SCB-3 0730114
8 Software protection key PKD-1 0750018
Not in picture Service SW N.A.

Not in picture | Opening tool (upper part) SRT-4 0770286
Not in picture | Opening tool (Lower part) SRT-5 0770444
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Component level fault finding equipment:

Figure 4: MJS-9Q module jig is used for component level fault finding. RF tuning and SW update of disassembled
phone is also possible.

Item: Service accessory Product code
1 Module jig MJS-9Q 0775284

2 DC power cable PCS-1 0730012

3 RF antenna cable XRF-1 0730085

4 Service MBUS cable DAU-9S 0730108

5 Software protection key PKD-1 0750018

Not in picture Service SW N.A.

Not in picture Opening tool (upper part) SRT-4 0770286

Not in picture Opening tool (Lower part) SRT-5 0770444

Not in picture Opening tool ‘button type’ SRT-6 0770431
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NHL-2NA

Assembled Phone RF Tuning and Ambient Light Sensor Calibration Equipment
Figure 5: Equipment for NHL-2NA RF tuning and ambient light sensor calibration.

Item: Service accessory Product code
1 JBV-1, Docking station 0770298
2 MJF-7, Docking station adapter 0775285
3 TDS-10 GSM RF Probe for RF tuning 0770436
4 TDS-11 Calibration lamp 0770440
5 XRF-1, RF antenna cable 0730085
6 PCS-1, DC power cable 0730012
7 DAU-9S, Service MBUS cable 0730108
8 PKD-1, Software protection key 0750018
- RF adapter for NHL-2NA RA7 0770443
Not in picture Service SW N.A.

Not in picture Opening tool (upper part) SRT-4 | 0770286
Not in picture Opening tool (Lower part) SRT-5 | 0770444

Note: RA7 can be used instead of TDS-10. RA7 is less expensive but its use requires opening four
transceiver screws every time you use it.
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SW update using FPS-8C, JBV-1 and MJF-7
Figure 6: NHL-2NANHL-2NA SW update using FPS-8C, JBV-1 and MJF-7

Item: Service accessory Product code
1 Docking station adapter (8 pcs needed) MJF-7 0775285 (Code
includes one piece)
2 Docking station (8 pcs needed) JBV-1 0770298 (Code
includes one piece)
3 Modular cable (8 pcs needed) XCS-4 0730178 (Code
includes one piece)
4 DC power cable (8 pcs needed) PCS-1 0730012 (Code
includes one piece)
5 FPS-8C (one piece needed) FPS-8C 0080396
Not in picture SRAM Module (16 pcs needed inside FPS- | SF12 0080346 (Code
8C) includes one SRAM
module)
Not in picture D9 - D9 cable, incl in FPS-8C sales pack (1 | AXS-4 0730090
Pc needed)
Not in picture Printer cable, incl in FPS-8C sales pack (1 | AXP-8 N.A.
Pc needed)
Not in picture Software protection key PKD-1 0750018
Not in picture SW, Software (PC SW + SF11C SW) - N.A.
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NHL-2NA

NHL-2NA Bluetooth Testing
Figure 7: Equipment needed to perform NHL-2NA BT BER test.

Item: | Service accessory Product code
1 Point of Sales flash loading adapter FLA-21 0775283

2 Service MBUS cable DAU-9S 0730108

3 Test- & IF-Box Bluetooth JBT-9 0770336

4,5 Power supply for JBT-9 and for FLA-21 ACP-8* N.A.

Alternatively, MJF-7 + JBV-1 combination can be used instead of FLA-21.
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Appendix

Frequency mappings

The following figure shows the RX/TX operating frequency mapping to the frequency
synthesizer operating frequency. For a more detailed list of actual channel number map-
pings see below.

Figure 8: VCO frequency mappings

EGSM900 - TX | | EGSMSZ00 - RX
\ GSM1800 - TX | | GSM1800 - RX |
» Synthesiser Operating
| ‘ ‘ | ‘ ‘ | ‘ ‘ | frequency
3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 [ MHz ]

Table 1 - E-GSM900 Channel to VCO operating frequency mapping

Ch 1 S I B N RX o e ch | T R | 50 el

975 880.2 925.2 3520.8 3700.8 1 890.2 935.2 3560.8 3740.8 63 902.6 947.6 3610.4 3790.4
976 880.4 925.4 3521.6 3701.6 2 890.4 935.4 3561.6 3741.6 64 902.8 947.8 3611.2 3791.2
977 880.6 925.6 3522.4 3702.4 3 890.6 935.6 3562.4 3742.4 65 903 948 3612 3792

978 880.8 925.8 3523.2 3703.2 4 890.8 935.8 3563.2 3743.2 66 903.2 948.2 3612.8 3792.8
979 881 926 3524 3704 5 891 936 3564 3744 67 903.4 948.4 3613.6 3793.6
980 881.2 926.2 3524.8 3704.8 6 891.2 936.2 3564.8 3744.8 68 903.6 948.6 3614.4 3794.4
981 881.4 926.4 3525.6 3705.6 7 891.4 936.4 3565.6 3745.6 69 903.8 948.8 3615.2 3795.2
982 881.6 926.6 3526.4 3706.4 8 891.6 936.6 3566.4 3746.4 70 904 949 3616 3796

983 881.8 926.8 3527.2 3707.2 9 891.8 936.8 3567.2 3747.2 71 904.2 949.2 3616.8 3796.8
984 882 927 3528 3708 10 892 937 3568 3748 72 904.4 949.4 3617.6 3797.6
985 882.2 927.2 3528.8 3708.8 1 892.2 937.2 3568.8 3748.8 73 904.6 949.6 3618.4 3798.4
986 882.4 927.4 3529.6 3709.6 12 892.4 937.4 3569.6 3749.6 74 904.8 949.8 3619.2 3799.2
987 882.6 927.6 3530.4 3710.4 13 892.6 937.6 3570.4 3750.4 75 905 950 3620 3800

988 882.8 927.8 3531.2 371.2 14 892.8 937.8 3571.2 3751.2 76 905.2 950.2 3620.8 3800.8
989 883 928 3532 3712 15 893 938 3572 3752 77 905.4 950.4 3621.6 3801.6
990 883.2 928.2 3532.8 3712.8 16 893.2 938.2 3572.8 3752.8 78 905.6 950.6 3622.4 3802.4
991 883.4 928.4 3533.6 3713.6 17 893.4 938.4 3573.6 3753.6 79 905.8 950.8 3623.2 3803.2
992 883.6 928.6 3534.4 3714.4 18 893.6 938.6 3574.4 3754.4 80 906 951 3624 3804

993 883.8 928.8 3535.2 3715.2 19 893.8 938.8 3575.2 3755.2 81 906.2 951.2 3624.8 3804.8
994 884 929 3536 3716 20 894 939 3576 3756 82 906.4 951.4 3625.6 3805.6
995 884.2 929.2 3536.8 3716.8 21 894.2 939.2 3576.8 3756.8 83 906.6 951.6 3626.4 3806.4
996 884.4 929.4 3537.6 3717.6 22 894.4 939.4 3577.6 3757.6 84 906.8 951.8 3627.2 3807.2
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997 884.6 929.6 3538.4 3718.4 23 894.6 939.6 3578.4 3758.4 85 907 952 3628 3808
998 884.8 929.8 3539.2 3719.2 24 894.8 939.8 3579.2 3759.2 86 907.2 952.2 3628.8 3808.8
999 885 930 3540 3720 25 895 940 3580 3760 87 907.4 952.4 3629.6 3809.6
1000 885.2 930.2 3540.8 3720.8 26 895.2 940.2 3580.8 3760.8 88 907.6 952.6 3630.4 3810.4
1001 885.4 930.4 3541.6 3721.6 27 895.4 940.4 3581.6 3761.6 89 907.8 952.8 3631.2 3811.2
1002 885.6 930.6 3542.4 3722.4 28 895.6 940.6 3582.4 3762.4 90 908 953 3632 3812
1003 885.8 930.8 3543.2 3723.2 29 895.8 940.8 3583.2 3763.2 91 908.2 953.2 3632.8 3812.8
1004 886 931 3544 3724 30 896 941 3584 3764 92 908.4 953.4 3633.6 3813.6
1005 886.2 931.2 3544.8 3724.8 31 896.2 941.2 3584.8 3764.8 93 908.6 953.6 3634.4 3814.4
1006 886.4 931.4 3545.6 3725.6 32 896.4 941.4 3585.6 3765.6 94 908.8 953.8 3635.2 3815.2
1007 886.6 931.6 3546.4 3726.4 33 896.6 941.6 3586.4 3766.4 95 909 954 3636 3816
1008 886.8 931.8 3547.2 3727.2 34 896.8 941.8 3587.2 3767.2 96 909.2 954.2 3636.8 3816.8
1009 887 932 3548 3728 35 897 942 3588 3768 97 909.4 954.4 3637.6 3817.6
1010 887.2 932.2 3548.8 3728.8 36 897.2 942.2 3588.8 3768.8 98 909.6 954.6 3638.4 3818.4
10M1 887.4 932.4 3549.6 3729.6 37 897.4 942.4 3589.6 3769.6 99 909.8 954.8 3639.2 3819.2
1012 887.6 932.6 3550.4 3730.4 38 897.6 942.6 3590.4 3770.4 100 910 955 3640 3820
1013 887.8 932.8 3551.2 3731.2 39 897.8 942.8 3591.2 3771.2 101 910.2 955.2 3640.8 3820.8
1014 888 933 3552 3732 40 898 943 3592 3772 102 910.4 955.4 3641.6 3821.6
1015 888.2 933.2 3552.8 3732.8 41 898.2 943.2 3592.8 3772.8 103 910.6 955.6 3642.4 3822.4
1016 888.4 933.4 3553.6 3733.6 42 898.4 943.4 3593.6 3773.6 104 910.8 955.8 3643.2 3823.2
1017 888.6 933.6 3554.4 37344 43 898.6 943.6 3594.4 37744 105 Mm 956 3644 3824
1018 888.8 933.8 3555.2 3735.2 44 898.8 943.8 3595.2 3775.2 106 911.2 956.2 3644.8 3824.8
1019 889 934 3556 3736 45 899 944 3596 3776 107 911.4 956.4 3645.6 3825.6
1020 889.2 934.2 3556.8 3736.8 46 899.2 944.2 3596.8 3776.8 108 911.6 956.6 3646.4 3826.4
1021 889.4 934.4 3557.6 3737.6 47 899.4 944.4 3597.6 3777.6 109 911.8 956.8 3647.2 3827.2
1022 889.6 934.6 3558.4 3738.4 48 899.6 944.6 3598.4 3778.4 110 912 957 3648 3828
1023 889.8 934.8 3559.2 3739.2 49 899.8 944.8 3599.2 3779.2 m 912.2 957.2 3648.8 3828.8
0 890 935 3560 3740 50 900 945 3600 3780 12 912.4 957.4 3649.6 3829.6
51 900.2 945.2 3600.8 3780.8 13 912.6 957.6 3650.4 3830.4
52 900.4 945.4 3601.6 3781.6 14 912.8 957.8 3651.2 3831.2
53 900.6 945.6 3602.4 3782.4 15 913 958 3652 3832
54 900.8 945.8 3603.2 3783.2 116 913.2 958.2 3652.8 3832.8
55 901 946 3604 3784 17 913.4 958.4 3653.6 3833.6
56 901.2 946.2 3604.8 3784.8 118 913.6 958.6 3654.4 3834.4
57 901.4 946.4 3605.6 3785.6 119 913.8 958.8 3655.2 3835.2
58 901.6 946.6 3606.4 3786.4 120 914 959 3656 3836
59 901.8 946.8 3607.2 3787.2 121 914.2 959.2 3656.8 3836.8
60 902 947 3608 3788 122 914.4 959.4 3657.6 3837.6
61 902.2 947.2 3608.8 3788.8 123 914.6 959.6 3658.4 3838.4
62 902.4 947.4 3609.6 3789.6 124 914.8 959.8 3659.2 3839.2
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Table 2 —- GSM1800 Channel to VCO operating frequency mapping

vco vco vco vco vco vco
Ch 108 RX ™ RX Ch X RX ™ RX Ch X RX ™ RX

512 | 17102 | 1805. | 34204 | 3610. | 638 | 17354 | 18304 | 34708 | 3660.8 | 764 | 1760.6 | 1855.6 | 35212 | 3711.2
2 4

513 1710.4 1805. 6841.6 7221. 639 1735.6 1830.6 3471.2 3661.2 765 1760.8 1855.8 3521.6 3711.6

4 6

514 1710.6 1805. 6842.4 7222. 640 1735.8 1830.8 3471.6 3661.6 766 1761 1856 3522 3712
6 4

515 1710.8 1805. 6843.2 7223. 641 1736 1831 3472 3662 767 1761.2 1856.2 3522.4 3712.4
8 2

516 17 1806 6844 7224 642 1736.2 1831.2 3472.4 3662.4 768 1761.4 1856.4 3522.8 3712.8

517 1711.2 1806. 6844.8 7224. 643 1736.4 1831.4 3472.8 3662.8 769 1761.6 1856.6 3523.2 3713.2

518 1711.4 1806. 6845.6 7225. 644 1736.6 1831.6 3473.2 3663.2 770 1761.8 1856.8 3523.6 3713.6

4 6

519 1711.6 1806. 6846.4 7226. 645 1736.8 1831.8 3473.6 3663.6 77 1762 1857 3524 3714
6 4

520 1711.8 1806. 6847.2 7227. 646 1737 1832 3474 3664 772 1762.2 1857.2 3524.4 3714.4
8 2

521 1712 1807 6848 7228 647 1737.2 1832.2 34744 3664.4 773 1762.4 1857.4 3524.8 3714.8

522 1712.2 1807. 6848.8 7228. 648 1737.4 1832.4 3474.8 3664.8 774 1762.6 1857.6 3525.2 3715.2

523 1712.4 1807. 6849.6 7229. 649 1737.6 1832.6 3475.2 3665.2 775 1762.8 1857.8 3525.6 3715.6

4 6

524 1712.6 1807. 6850.4 7230. 650 1737.8 1832.8 3475.6 3665.6 776 1763 1858 3526 3716
6 4

525 1712.8 1807. 6851.2 7231. 651 1738 1833 3476 3666 777 1763.2 1858.2 3526.4 3716.4
8 2

526 1713 1808 6852 7232 652 1738.2 1833.2 3476.4 3666.4 778 1763.4 1858.4 3526.8 3716.8

527 1713.2 1808. 6852.8 7232. 653 1738.4 1833.4 3476.8 3666.8 779 1763.6 1858.6 3527.2 3717.2

528 1713.4 1808. 6853.6 7233. 654 1738.6 1833.6 3477.2 3667.2 780 1763.8 1858.8 3527.6 3717.6

529 1713.6 1808. 6854.4 7234. 655 1738.8 1833.8 3477.6 3667.6 781 1764 1859 3528 3718

6 4

530 1713.8 1808. 6855.2 7235. 656 1739 1834 3478 3668 782 1764.2 1859.2 3528.4 3718.4
8 2

531 1714 1809 6856 7236 657 1739.2 1834.2 3478.4 3668.4 783 1764.4 1859.4 3528.8 3718.8

532 1714.2 1809. 6856.8 7236. 658 1739.4 1834.4 3478.8 3668.8 784 1764.6 1859.6 3529.2 3719.2

533 1714.4 1809. 6857.6 7237. 659 1739.6 1834.6 3479.2 3669.2 785 1764.8 1859.8 3529.6 3719.6

4 6

534 1714.6 1809. 6858.4 7238. 660 1739.8 1834.8 3479.6 3669.6 786 1765 1860 3530 3720
6 4

535 1714.8 1809. 6859.2 7239. 661 1740 1835 3480 3670 787 1765.2 1860.2 3530.4 3720.4
8 2

536 1715 1810 6860 7240 662 1740.2 1835.2 3480.4 3670.4 788 1765.4 1860.4 3530.8 3720.8

537 1715.2 1810. 6860.8 7240. 663 1740.4 1835.4 3480.8 3670.8 789 1765.6 1860.6 3531.2 3721.2
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538 1715.4 1810. 6861.6 7241. 664 1740.6 1835.6 3481.2 3671.2 790 1765.8 1860.8 3531.6 3721.6
4 6
539 1715.6 1810. 6862.4 7242. 665 1740.8 1835.8 3481.6 3671.6 791 1766 1861 3532 3722
6 4
540 1715.8 1810. 6863.2 7243. 666 1741 1836 3482 3672 792 1766.2 1861.2 3532.4 37224
8 2
541 1716 1811 6864 7244 667 1741.2 1836.2 3482.4 3672.4 793 1766.4 1861.4 3532.8 3722.8
542 1716.2 1811.2 6864.8 7244. 668 1741.4 1836.4 3482.8 3672.8 794 1766.6 1861.6 3533.2 3723.2
8
543 1716.4 1811.4 6865.6 7245. 669 1741.6 1836.6 3483.2 3673.2 795 1766.8 1861.8 3533.6 3723.6
6
544 1716.6 1811.6 6866.4 7246. 670 1741.8 1836.8 3483.6 3673.6 796 1767 1862 3534 3724
4
545 1716.8 1811.8 6867.2 7247. 671 1742 1837 3484 3674 797 1767.2 1862.2 3534.4 3724.4
2
546 1717 1812 6868 7248 672 1742.2 1837.2 3484.4 3674.4 798 1767.4 1862.4 3534.8 3724.8
547 1717.2 1812. 6868.8 7248. 673 1742.4 1837.4 3484.8 3674.8 799 1767.6 1862.6 3535.2 3725.2
2 8
548 1717.4 1812. 6869.6 7249. 674 1742.6 1837.6 3485.2 3675.2 800 1767.8 1862.8 3535.6 3725.6
4 6
549 1717.6 1812. 6870.4 7250. 675 1742.8 1837.8 3485.6 3675.6 801 1768 1863 3536 3726
6 4
550 1717.8 1812. 6871.2 7251. 676 1743 1838 3486 3676 802 1768.2 1863.2 3536.4 3726.4
8 2
551 1718 1813 6872 7252 677 1743.2 1838.2 3486.4 3676.4 803 1768.4 1863.4 3536.8 3726.8
552 1718.2 1813. 6872.8 7252. 678 1743.4 1838.4 3486.8 3676.8 804 1768.6 1863.6 3537.2 3727.2
2 8
553 1718.4 1813. 6873.6 7253. 679 1743.6 1838.6 3487.2 3677.2 805 1768.8 1863.8 3537.6 3727.6
4 6
554 1718.6 1813. 6874.4 7254. 680 1743.8 1838.8 3487.6 3677.6 806 1769 1864 3538 3728
6 4
555 1718.8 1813. 6875.2 7255. 681 1744 1839 3488 3678 807 1769.2 1864.2 3538.4 3728.4
8 2
556 1719 1814 6876 7256 682 1744.2 1839.2 3488.4 3678.4 808 1769.4 1864.4 3538.8 3728.8
557 1719.2 1814. 6876.8 7256. 683 1744.4 1839.4 3488.8 3678.8 809 1769.6 1864.6 3539.2 3729.2
2 8
558 1719.4 1814. 6877.6 7257. 684 1744.6 1839.6 3489.2 3679.2 810 1769.8 1864.8 3539.6 3729.6
4 6
559 1719.6 1814. 6878.4 7258. 685 1744.8 1839.8 3489.6 3679.6 81N 1770 1865 3540 3730
6 4
560 1719.8 1814. 6879.2 7259. 686 1745 1840 3490 3680 812 1770.2 1865.2 3540.4 3730.4
8 2
561 1720 1815 6880 7260 687 1745.2 1840.2 3490.4 3680.4 813 1770.4 1865.4 3540.8 3730.8
562 1720.2 1815. 6880.8 7260. 688 1745.4 1840.4 3490.8 3680.8 814 1770.6 1865.6 3541.2 3731.2
2 8
563 1720.4 1815. 6881.6 7261. 689 1745.6 1840.6 3491.2 3681.2 815 1770.8 1865.8 3541.6 3731.6
4 6
564 1720.6 1815. 6882.4 7262. 690 17458 1840.8 3491.6 3681.6 816 177 1866 3542 3732
6 4
565 1720.8 1815. 6883.2 7263. 691 1746 1841 3492 3682 817 1771.2 1866.2 3542.4 3732.4
8 2
566 1721 1816 6884 7264 692 1746.2 1841.2 3492.4 3682.4 818 1771.4 1866.4 3542.8 3732.8
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567 1721.2 1816. 6884.8 7264. 693 1746.4 1841.4 3492.8 3682.8 819 1771.6 1866.6 3543.2 3733.2

568 1721.4 1816. 6885.6 7265. 694 1746.6 1841.6 3493.2 3683.2 820 1771.8 1866.8 3543.6 3733.6

4 6

569 1721.6 1816. 6886.4 7266. 695 1746.8 1841.8 3493.6 3683.6 821 1772 1867 3544 3734
6 4

570 1721.8 1816. 6887.2 7267. 696 1747 1842 3494 3684 822 1772.2 1867.2 3544.4 37344
8 2

571 1722 1817 6888 7268 697 1747.2 1842.2 3494.4 3684.4 823 1772.4 1867.4 3544.8 3734.8

572 1722.2 1817. 6888.8 7268. 698 1747.4 1842.4 3494.8 3684.8 824 1772.6 1867.6 3545.2 3735.2

573 1722.4 1817. 6889.6 7269. 699 1747.6 1842.6 3495.2 3685.2 825 1772.8 1867.8 3545.6 3735.6

4 6

574 1722.6 1817. 6890.4 7270. 700 1747.8 1842.8 3495.6 3685.6 826 1773 1868 3546 3736
6 4

575 1722.8 1817. 3445.6 3635. 701 1748 1843 3496 3686 827 1773.2 1868.2 3546.4 3736.4
8 6

576 1723 1818 3446 3636 702 1748.2 1843.2 3496.4 3686.4 828 1773.4 1868.4 3546.8 3736.8

577 1723.2 1818. 3446.4 3636. 703 1748.4 1843.4 3496.8 3686.8 829 1773.6 1868.6 3547.2 3737.2

578 1723.4 1818. 3446.8 3636. 704 1748.6 1843.6 3497.2 3687.2 830 1773.8 1868.8 3547.6 3737.6

4 8

579 1723.6 1818. 3447.2 3637. 705 1748.8 1843.8 3497.6 3687.6 831 1774 1869 3548 3738
6 2

580 1723.8 1818. 3447.6 3637. 706 1749 1844 3498 3688 832 1774.2 1869.2 3548.4 3738.4
8 6

581 1724 1819 3448 3638 707 1749.2 1844.2 3498.4 3688.4 833 1774.4 1869.4 3548.8 3738.8

582 1724.2 1819. 3448.4 3638. 708 1749.4 1844.4 3498.8 3688.8 834 1774.6 1869.6 3549.2 3739.2

583 1724.4 1819. 3448.8 3638. 709 1749.6 1844.6 3499.2 3689.2 835 1774.8 1869.8 3549.6 3739.6

584 1724.6 1819. 3449.2 3639. 710 1749.8 1844.8 3499.6 3689.6 836 1775 1870 3550 3740

6 2

585 1724.8 1819. 3449.6 3639. m 1750 1845 3500 3690 837 1775.2 1870.2 3550.4 3740.4
8 6

586 1725 1820 3450 3640 712 1750.2 1845.2 3500.4 3690.4 838 1775.4 1870.4 3550.8 3740.8

587 1725.2 1820. 3450.4 3640. 713 1750.4 1845.4 3500.8 3690.8 839 1775.6 1870.6 3551.2 3741.2

588 1725.4 1820. 3450.8 3640. 74 1750.6 1845.6 3501.2 3691.2 840 1775.8 1870.8 3551.6 3741.6

4 8

589 1725.6 1820. 3451.2 3641. 715 1750.8 1845.8 3501.6 3691.6 841 1776 1871 3552 3742
6 2

590 1725.8 1820. 3451.6 3641. 716 1751 1846 3502 3692 842 1776.2 1871.2 3552.4 3742.4
8 6

591 1726 1821 3452 3642 n7 1751.2 1846.2 3502.4 3692.4 843 1776.4 1871.4 3552.8 3742.8

592 1726.2 1821. 3452.4 3642. 718 1751.4 1846.4 3502.8 3692.8 844 1776.6 1871.6 3553.2 3743.2

593 1726.4 1821. 3452.8 3642. 719 1751.6 1846.6 3503.2 3693.2 845 1776.8 1871.8 3553.6 3743.6

4 8
594 1726.6 1821. 3453.2 3643. 720 1751.8 1846.8 3503.6 3693.6 846 1777 1872 3554 3744
6 2
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595 1726.8 1821. 3453.6 3643. 721 1752 1847 3504 3694 847 1777.2 1872.2 3554.4 3744.4
8 6

596 1727 1822 3454 3644 722 1752.2 1847.2 3504.4 3694.4 848 1777.4 1872.4 3554.8 3744.8

597 1727.2 1822. 3454.4 3644. 723 1752.4 1847.4 3504.8 3694.8 849 1777.6 1872.6 3555.2 3745.2
2 4

598 1727.4 1822. 3454.8 3644. 724 1752.6 1847.6 3505.2 3695.2 850 1777.8 1872.8 3555.6 3745.6
4 8

599 1727.6 1822. 3455.2 3645. 725 1752.8 1847.8 3505.6 3695.6 851 1778 1873 3556 3746
6 2

600 1727.8 1822. 3455.6 3645. 726 1753 1848 3506 3696 852 1778.2 1873.2 3556.4 3746.4
8 6

601 1728 1823 3456 3646 727 1753.2 1848.2 3506.4 3696.4 853 1778.4 1873.4 3556.8 3746.8

602 1728.2 1823. 3456.4 3646. 728 1753.4 1848.4 3506.8 3696.8 854 1778.6 1873.6 3557.2 3747.2
2 4

603 1728.4 1823. 3456.8 3646. 729 1753.6 1848.6 3507.2 3697.2 855 1778.8 1873.8 3557.6 3747.6
4 8

604 1728.6 1823. 3457.2 3647. 730 1753.8 1848.8 3507.6 3697.6 856 1779 1874 3558 3748
6 2

605 1728.8 1823. 3457.6 3647. 731 1754 1849 3508 3698 857 1779.2 1874.2 3558.4 3748.4
8 6

606 1729 1824 3458 3648 732 1754.2 1849.2 3508.4 3698.4 858 1779.4 1874.4 3558.8 3748.8

607 1729.2 1824. 3458.4 3648. 733 1754.4 1849.4 3508.8 3698.8 859 1779.6 1874.6 3559.2 3749.2
2 4

608 1729.4 1824. 3458.8 3648. 734 1754.6 1849.6 3509.2 3699.2 860 1779.8 1874.8 3559.6 3749.6
4 8

609 1729.6 1824. 3459.2 3649. 735 1754.8 1849.8 3509.6 3699.6 861 1780 1875 3560 3750
6 2

610 1729.8 1824. 3459.6 3649. 736 1755 1850 3510 3700 862 1780.2 1875.2 3560.4 3750.4
8 6

611 1730 1825 3460 3650 737 1755.2 1850.2 3510.4 3700.4 863 1780.4 1875.4 3560.8 3750.8

612 1730.2 1825. 3460.4 3650. 738 1755.4 1850.4 3510.8 3700.8 864 1780.6 1875.6 3561.2 3751.2
2 4

613 1730.4 1825. 3460.8 3650. 739 1755.6 1850.6 3511.2 3701.2 865 1780.8 1875.8 3561.6 3751.6
4 8

614 1730.6 1825. 3461.2 3651. 740 1755.8 1850.8 3511.6 3701.6 866 1781 1876 3562 3752
6 2

615 1730.8 1825. 3461.6 3651. 741 1756 1851 3512 3702 867 1781.2 1876.2 3562.4 3752.4
8 6

616 1731 1826 3462 3652 742 1756.2 1851.2 3512.4 3702.4 868 1781.4 1876.4 3562.8 3752.8

617 1731.2 1826. 3462.4 3652. 743 1756.4 1851.4 3512.8 3702.8 869 1781.6 1876.6 3563.2 3753.2
2 4

618 1731.4 1826. 3462.8 3652. 744 1756.6 1851.6 3513.2 3703.2 870 1781.8 1876.8 3563.6 3753.6
4 8

619 1731.6 1826. 3463.2 3653. 745 1756.8 1851.8 3513.6 3703.6 871 1782 1877 3564 3754
6 2

620 | 17318 1826. 3463.6 | 3653. 746 1757 1852 3514 3704 872 | 17822 | 18772 | 3564.4 | 3754.4
8 6

621 1732 1827 3464 3654 747 1757.2 1852.2 3514.4 3704.4 873 1782.4 1877.4 3564.8 3754.8

622 1732.2 1827. 3464.4 3654. 748 1757.4 1852.4 3514.8 3704.8 874 1782.6 1877.6 3565.2 3755.2
2 4

623 1732.4 1827. 3464.8 3654. 749 1757.6 1852.6 3515.2 3705.2 875 1782.8 1877.8 3565.6 3755.6
4 8
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624 1732.6 1827. 3465.2 3655. 750 1757.8 1852.8 3515.6 3705.6 876 1783 1878 3566 3756
6 2

625 1732.8 1827. 3465.6 3655. 751 1758 1853 3516 3706 877 1783.2 1878.2 3566.4 3756.4
8 6

626 1733 1828 3466 3656 752 1758.2 1853.2 3516.4 3706.4 878 1783.4 1878.4 3566.8 3756.8

627 1733.2 1828. 3466.4 3656. 753 1758.4 1853.4 3516.8 3706.8 879 1783.6 1878.6 3567.2 3757.2

628 1733.4 1828. 3466.8 3656. 754 1758.6 1853.6 3517.2 3707.2 880 1783.8 1878.8 3567.6 3757.6

4 8

629 | 17336 | 1828. | 34672 | 3657. | 755 | 17588 | 1853.8 | 3517.6 | 37076 | 881 | 1784 1879 3568 3758
6 2

630 | 17338 | 1828. | 34676 | 3657. | 756 | 1759 1854 3518 3708 882 | 17842 | 1879.2 | 3568.4 | 37584
8 6

631 | 1734 1829 | 3468 3658 | 757 | 1759.2 | 18542 | 35184 | 37084 | 883 | 17844 | 18794 | 3568.8 | 37588

632 1734.2 1829. 3468.4 3658. 758 1759.4 1854.4 3518.8 3708.8 884 1784.6 1879.6 3569.2 3759.2

633 1734.4 1829. 3468.8 3658. 759 1759.6 1854.6 3519.2 3709.2 885 1784.8 1879.8 3569.6 3759.6

634 1734.6 1829. 3469.2 3659. 760 1759.8 1854.8 3519.6 3709.6

635 1734.8 1829. 3469.6 3659. 761 1760 1855 3520 3710

636 1735 1830 3470 3660 762 1760.2 1855.2 3520.4 3710.4

637 1735.2 1830. 3470.4 3660. 763 1760.4 1855.4 3520.8 3710.8
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