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1. Relevant Documents

Marking IN-HOUSE RULES
Electromagnetic Compatibility TBD

2. Definitions

GPS MODULE : SAMSUNG E.M GPS ENGINE MODULE.

3. Product Description

This product is GPS Engine Module (SGEM) which tracks GPS satellites to compute
current position, velocity and time information.

SGEM interfaces Vehicle electronic processor (navigator, telematic product) or phone call
processor to communicate for data and command.

The SGEM shall be available in a 2.95V ~ 5V version.

The SAMSUNG E.M SGEM has 1 LNA amplifiers, voltage regulator,micro-processor and
8M flash, 3 GPIOs (USER can control 1 GPIO), TCXO, 32.768kHz slow clock crystal.

The installation of the SGEM is intended to be inside the application products for protection.
To operate SGEM, S/W protocol and external circuit described in this document are needed.

4. Supplier's Responsibility
4.1 Life Expectancy
SGEM has MTBF>5000000 hrs with at least 90% confidence.

A prediction of life expectancy according to MIL-HDKB 217F or similar database will be
made by Samsung E.M. The result will be discussed with customers.

4.2 Reliability

Design FMEA of SGEM at the part level will be made and documented by Samsung
E.M. Design FMEA will include the function of the component, failure mode, failure
cause, frequency of failure occurrence, and severity of failure.

To detect critical process risks, process FMEA will be made and documented by the
Samsung E.M. Process FMEA will include the function of the component, process
stage, failure mode, failure cause, frequency of failure occurrence, severity of failure,
and the ability of failure detection.

4.3 Change Control

Request for the change of software, layout and so on should always be made in
advance to the customer.

MODEL NO. SECRET CLASS PAGE ISSUE
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5. Product Requirements
5.1 Marking
5.1.1 External label

® |n-House Rule
® Logo, Product Date, Product number, Lot Number.

5.1.2 Software
The following data shall be programmed in SGEM.

® Hardware version.
® Additional supplier data (optional).

5.2 Mechanical specification

Size :Typ 19.15mm * 17.65mm * 2.50mm
Weight: : Typ 1.7g

Note: Please refer to Appendix B for the details.
5.3 Electrical connection
32 semi-circle ports
Note: Please see 7. Pin configuration.
5.4 Material requirements
The shield case is made of metallic material for suppressive RF radiation.
5.5 Printed circuit board
Circuit board selection to be made by Samsung E.M. with customer's approval.
Completed circuits may be selectively coated with an acrylic resin, air / oven cured

conformal coating, clear lacquer or corresponding method which gives electrical
insulation and sufficient resistance to corrosion

5.6 Temperature requirements

® Operating temperature: -30°C to +80°C
® Storage temperature: -40°C to +85°C ( possible to output Data.)
® Max temperature 235°C 10sec
MODEL NO. SECRET CLASS PAGE ISSUE
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5.7 Electrical protection requirements

Some inputs and outputs of SGEM must be protected against all RF radiation by using
external capacitors.

5.8 Electrical requirements

5.8.1 Power supply

Rated Voltage Max. 6 VDC

Operating Voltage VDD 2.95 ~ 3.3 VDC

Test Voltage 3.0 VDC

Power Consumption Typ 270mW, 90mA @ 3.0VDC (Tracking mode)

Typ 24uW , 8uA @ 3.0VDC ( Back-up mode)
NOTE. As SGEM includes Dual regulator for the isolation of each power source, the

supplied voltage to Voltage input pin should be larger than the used voltage of
each regulator. (If there is no specific request from Customer, Standard model

will use 2.85V regulator.)

5.8.2 Inputs

All inputs have EMI filtering (27pF) on the external circuit except Antenna.
All inputs have the external protection circuit and EMI filtering capacitor.

5.8.2.1 Digital Input
5.8.2.1.1 Mode selector

This input is for power management.
SGEM can support power management for power saving according to loaded

software..
Power X-trac GSw2
Management
Trickle Power o Support
mode
Advanced *Only support when user request
Power No No
mangement
Pin MODE_SEL MODE_SEL
. Connect to Connect to * refer to Attaced Application circuit
connection GPIO 4 GPIO 4
MODEL NO. SECRET CLASS PAGE ISSUE
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5.8.2.1.2 Boot

This pin is for the factory mode.
SGEM use this pin for booting the internal flash memory.
If this pin is high(3Vdc) status, this pin wait to download to internal flash.

Note: User has to keep GND for normal operation
5.8.2.1.3 Reset

This input is active low.
Power-on reset time Min 200usec

Note: User has to get confirmation about reset time and VDD power
transient time from SEMCO

5.8.2.1.4 Back_Up (Battery)

This input is power supply input for back-up power
Recommand voltage@Pin15: 1.9V ~ 3.3V.
Custommers have to consider charging the back-up battery.

Note: User has to get confirmation about reset time and VDD power
transient time from SEMCO

5.8.3 GPIO

Some outputs might have EMI filtering capacitors (27pF/50V) in external circuit for
protecting RF radiation and keeping SGEM isolated from other devices.

5.8.3.1 GPIO3

This GPIO pin of SGEM is for power management of SGEM.

These outputs can be used as power controller of system processor.

* Only when use SiRF Loc(AGPS system), connect to MODE_SEL.
Otherwise keep the no connection.

5.8.3.2 GPIO4

This GPIO pin of SGEM is for power management of SGEM.

These outputs can be used as power controller of system .(Only GSW2)

* Only when use SiRF XTrac and GSW2 software ,connect to MODE_SEL.
Otherwise keep the no connection.(Please refer to Application Circuit)

MODEL NO. SECRET CLASS PAGE ISSUE
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5.8.3.1 GPIO6

This GPIO is not defined.
This pin can be used as GPIO of system processor.
* Keep the no connection.

5.8.4 RF Connections

SGEM has 32 semi-circle ports. Port 1 is connected to the GPS antenna input.

* The antenna input should have the proper impedance matching.

5.8.5 Performance

5.8.5.1. Acquisition Time (TTFF)

The acquisition test is best carried out by allowing the receiver to establish a
position fix and then download a full almanac and ephemeris database, which
may take up to 1 minute. The acquisition tests can then be carried out in the
following order.

Hot Start

A Hot start procedure occurs when the receiver is reset without disturbing any
data held by the receiver. This can be done by toggling the system power on
H/W side or selecting hot start mode in the analyzer software on S/W side.

Warm start

A Warm start procedure occurs when the receiver is reset but with invalid
ephemeris data. This test is similar to keeping the receiver to be left off
overnight, when almanac data, time and last known position are still valid.

Cold start

Cold start procedure occurs when the receiver is reset and no aiding data is
available. This test is similar to the receiver being powered in the first time.
On MDT(phone), this can be achieved by disconnecting the power while the
main power (battery) is removed without information. (no store command)

A‘ﬁg:fézon Max Typ. Condition
TTFF COLD 90secs 55 secs Mask Angle : 7Degree
TTFF WARM 45secs 35 secs -130dBm
TTFF HOT 15secs 8 secs 4 sat fix, 9 sat search

** TTFF Max base on 95% probability, TTFF Typ. Base on 50% probability.
** Location: Open Sky (Mask Angle: 7) and use simulator STR4500, -130dBm signal level

Table 5.8.5.1-1. Acquisition time (TTFF)

IR
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Clock Position Ephemeris Temp comp
Cold No No No No
Warm < 3s error < 100km error < 4 hours old Yes
Hot < 3s error < 100km error < 25 min old Yes

Table 5.8.5.1-2. Explanation of condition for TTFF measurement

Condition of Cold, Warm and Hot start are related to ION-101 Reference [12]
specification, and are defined by the availability and age of stored information.

5.8.5.2 Position accuracy (Horiz.)

Position accuracy verifies SGEM long time static accuracy and stability.

Accuracy Unit

Cold . (67%) Typ. 5 m
Warm (67%) Typ. 5 m

** Condition : HDOP<2.5 ,24Hour, static
Table 5.8.5.3. GPS System Accuracy

5.8.5.3 Sensitivity

Sensitivity means the ability of SGEM to track GPS-signal in certain power
level.

5.8.5.3.1 Tracking sensitivity
Tracking sensitivity:

Max. Unit
Sensitivity -150 dBm

Table 5.8.5.4.1. Tracking sensitivity
(1 sat search)

5.8.5.3.2 Navigation Sensitivity

Navigation sensitivity:

Max. Unit
Sensitivity -145 dBm
Table 5.8.5.4.2. Navigation sensitivity
(3 sat fix)
MODEL NO. SECRET CLASS PAGE ISSUE
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5.8.5.3.3 Acquisition Sensitivity
Acquisition sensitivity:

Max. Unit
Sensitivity -135 dBm

Table 5.8.5.4.3. Acquisition sensitivity
(4 sat fix, 9 sat search)

5.8.6 GPS Antenna Specification (recommended)
It is important that the antenna gets a clear view of the sky and is positioned on a
surface level to the horizon for best results. The following specification has to meet
for the use with SGEM reference design

Characteristic Specification
Polarization Right-hand circular polarized
Receive frequency 1.57542GHz+/-1.023 MHz
Power supply 3V
DC current <15mA @ 3V
Total gain +25dBi
Output VSWR <23

Table 5.8.6. Typical active antenna characteristics

5.8.7 Interfaces

5.8.7.1 Interface Debug Port (Port B)

This port is provided by SGEM through 32 semi-circle ports.

This port outputs SiRF binary Data format

UART driver is capable of transferring and receiving strings of characters via
the serial communication port.

Default Baud-rate is set to 57600 bps.

This port displays executing commands and support more detail information
SGEM does not include RS-232 chip.

* To use serial communication, RS-232 chip should be installed in an
external circuit.

* Refer to the software spec.

MODEL NO. SECRET CLASS PAGE ISSUE
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5.8.7.2 Network Port (Port A)

This port is provided by SGEM through 32 semi-circle ports.

This should be RS232 compatible.

This port outputs NMEA 0183Data format (ver.3.0)

UART driver is capable of transferring and receiving strings of characters via
the serial communication port.

Max Baud-rate can be used to extend this up to 115200 baud if required.
Default Baud-rate is 9600.

* To use serial communication, RS-232 chip should be installed in an
external circuit.
* Refer to the software spec.
6. Testing
This section describes environmental requirements and test condition of SGEM.

6.1 Test condition

Test can be performed in the following order (6.2 - 6.11)
If there are no special requirements, test conditions below will be applied.

Voltage 3.0V

Ambient temperature +20°C to +25°C

Air pressure Atmospheric pressure
No. of samples TBD

DUT is in the operation mode during each test or after each test.
DUT should be stored in each temperature for at least 2 hours before test begins.

6.2 Field trial tests

The supply voltage will be set to the given reference voltage while DUT parameters are
being measured. These parameters include call communication Tx and Rx
performance, serial port and 1/O functionality and all defined function.
The product complies with the following tests over the entire voltage range.
6.2.1 Field trial test, Normal climate

® Temperature: +25°C

6.2.2 Field trial test, Cold environment

® Temperature: -20°C

MODEL NO. SECRET CLASS PAGE ISSUE
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6.2.3 Field trial test, Hot Environment

® Temperature:

+70°C

7. SGEM Connector configuration

Pin no Name Description
1 ANT Antenna signal input
2 AGND Analog ground
3 AGND Analog ground
4 WAKE_UP External Wake_up (Do Not Use)
5 GPIO 4 Power Control I/0 for X-trac & GSW2
6 GPIO 3 Power Control I/O for SiRF Loc(Do Not Use)
7 DGND Digital ground
8 DGND Digital ground
9 DGND Digital ground
10 TXB CMOS level asynchronous output for Port B
11 RXB CMOS level asynchronous output for Port B
12 DGND Digital ground
13 GPIO 6 General purpose I/0 6 Not defined, custom use only
14 TXA CMOS level asynchronous output for Port A
15 BACK_UP Vdc for Back Up RTC Function(1.9V<BACK_UP<3.3)
16 RXA CMOS level asynchronous input for Port A
17 RESET Reset for System (Reset Timing Min 200usec)
18 AGND Analog ground
19 VDD Main power Vcc (3.0V)
20 BOOT Keep ground for operating mode.
21 DGND Digital ground
22 DGND Digital ground
23 DGND Digital ground
24 MODE_SEL Power management Pin ( Connect to Pin 5 : GP104)
25 DGND Digital ground
26 DGND Digital ground
27 AGND Analog ground
28 AGND Analog ground
29 AGND Analog ground
30 AGND Analog ground
31 AGND Analog ground
32 AGND Analog ground
MODEL NO. SECRET CLASS PAGE ISSUE
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Appendix B. Foot-print & outline drawing
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Appendix C-2. Reel packing method

B Carrier packs work standard

Carrier reel "ABS"

13inch*¢ 330

MANAGEMENT No.

a

JIMSIVINC :

GPM13RN3-NNA

MADE IN KOREA
20040907 AAAA

N

R

Normal position
direction of |

product

| Feeding Direction

Rating label "Art paper"
70%60*0.05t

Cover tape
"polysyrene" |
spec = "32mm"

Packaging spec =

Quantity;500pcs./reel(W330mm)

Surface resistivity = 1x10"5 ~ 1x10M1

-~

) Rar rnde =
SAMSUNG MODEL = GPM13803-005
Bar code contents - IRaiihtnsthatal
= 500pc MODEL  GPM13R03-005
bar code o
Lot code 20040908/Dare code0437 Bar code contents
=20040908/04 37
I
R bar code ——— contents
DIVRQO content
hor cade | MS Level 3
~
MSL=3
SAMSUNG ELECTRD MECHANICS CO LTD MADE IN KOREA
B It packs the product which is manufactured in the reel(500pcs).
The reel it attaches rating label in schedule one location.

IR

ELECTRO-MECHANICS
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SECRET CLASS

C

PAGE
19

ISSUE




CONFIDENTIAL MANAGEMENT No.

Appendix C-3. Inner box packing method

Carrier tape +label

Quantity:500pcs

Shielding bag

+ rating label

silica gel

OUTER LABEL
ATTACH

RATING LABEL
ATTACH

MBB-bag it packs gift box for

vacuum

Surface resistivity = 1x10"5 ~ 1 x 10M1

1.The product which is packed in the reel in order to protect from moisture and the static
electricity, The silica-gel which it inserts in the MBB-bag.

2.The label which attaches in the Reel, |t attaches in the MBB-bag.
3.The label which attaches in the Reel, it attaches on the surface the
box.

MODEL NO. SECRET CLASS PAGE ISSUE

WELECTRO-MECHANICS C 20




MANAGEMENT No.

CONFIDENTIAL

Appendix C-4. MBB bag packing method

0Z7X76902Y (S0°E6)
\A “oN [NolwF0ud TNy Gt £ @[ Iwonem
& ‘_H_swa_a >
N/d 0OW3S | 3 s
— o b EETEy
SNPON-S43 VN 00K N on3r vl 337 94| 337 64| 33184 EIES
ANy JHVN Lavd [anaaay | @30 | 1w | A | 2w | LN
EIEY QR013H NSRS 48 0030 A8 N3LUBh] NG [ A
Y
N
B
3
&
=
JASUSS J4DJS puUD 8 4
aINjsia)| Sjuajuo) m
o g ar
N 1NELLY e
&
=
1o a1
s ST TR o
Bpg J31uDg 24njsiop I—
MEHANTY A
8
3
3
g — PRBEEI
2
VEW d3r/vi3 sad 3o - L ®
ZW¥~¢ZQS3r PADPUDIS 1303 VI3 AQ pauyap 1aAa7 ajoN
18qD| 3p0d 40q 985 HUDIg | .
g oss bog VI Q1D St 04T oS
$13UDJU0I 3JIASP R
aunyosadwaj-ubiy 10) QGFASZ, 4D SINDYYZHUOg ) (q (1w i
10 'S13UIDJUOJ JDIASP 3UN|DI3CW3|-MO] 005410
10§ HY %S> PUD 0,0/AG+Q07 1D SINOLZELAUDIG ) © [ epoomg ]

10 HY%09/2%0€ S Jo sualyipuald A10j30) jo sinoy

DG 33 UDIg ||

1o} paxpg aq Aow sadiAap ‘paunbas si Busing § v
13w jou 0z 10 oza
10 "AGFAEZ D PDBJ UBYM %07 < SI PIDI 10|DIIPUI AJpIun4(D
J1 'Buyunow 34ojaq ‘Bupg sunbas SIINSQ £
HY%0Z > 10 p3Jojsi
[ UM p3junopo
ag ysmw (20zz Woig T
s dwa} Apog aboxood ypad)buissaloid jusjoanba Jo ‘Majjal asoyd-JodbA
‘MOjjas paipyul aj papaalgns ag M 4oy saaaap ‘pauado si Bog sy By Z
(HYIAIpIWNY 3AlDIES
%06 > PUD 0,07 > 40 syjuaw g} Bog papas u ay) Jaus

|3qp| apoa

S32A3A JNLISNIS-IINLSION

supjuol 6pg sy

N ¥

13T

e

HSINI

TWIMILYH [x10] I Livd [on]

LE708PD3 3100/80607007 3007 107

XXX-J0BEINGD 300N

DNNSWYS

w020,

MmelA U0l

20-0-S N <

Of

6 f 8 | l f

ISSUE

PAGE

21

SECRET CLASS

MODEL NO.

ELECTRO-MECHANICS




CONFIDENTIAL MANAGEMENT No.

Appendix C-4-1. The gist of a MSD/LSD label

LEVEL

CAUTION

This bag confains
MOISTURE-SENSITIVE DEVICES

f Blank see bar

code label
1. Shelf life in sealed bag : 12 monfhs at < 40C and < 90%

relative humidity(RH)
7. After this bag is opened, devices fthat will be subjecfed fo infrared reflow,
vapor—phase reflow, or equivalent processing(Peak package body femp Is
(If Blank 220T) must be.

a)Mounted within : hours af facftory condifions of < 30%T/60% or
bistored at < 20%RH.

3 Devices require bakeing, before mounfing, if

a)Humidity indicator card is > 20% when read at 23+£5T, or
b)Z?a or 2b not met

4 If baking I1s required, devices may be baked for

a) (f bBlank 192)hours af 40TCT+5C/0TC and <5% RH far
low—temperature device confainers, or
b) (f blank Z24)hours at 125T+5C for high—temperature

device confainers
Bag seal Datfe

lf Blank see bar caode label
Naofe: Level defined by EIA JEDEC Standard JESDZ2Z2-A1127
label per EIA/JEP 113A

LEVEL | Notice Mark Attached

Class
ESD Yes
1C
MSL 3 Yes

ATTENTION

% For Further Reference : EIA-481-C | EIA-541

ELECTRO-MECHANICS
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Appendix C-5.0uter Box Packaging Quantity

MANAGEMENT No.

Shield ing bag

nacking method

SU0pcs/carrier

The bpcs inner box packs in outer
box and the silica gel inserts.
"It packs form with "H" and uses

\

the tape.
=/
Out box packaging spec = inner box 500 pcs * 5set
Quantity ; 2500pcs (Max)
MODEL NO. SECRET CLASS PAGE ISSUE
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Appendix C-6.Vinyl bag (Static electricity prevention)

VINYL BAG

MANAGEMENT No.

(Static electricity prevention)

500

900

IR

ELECTRO-MECHANICS
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Appendix C-7.Inner Box Packaging

1.wooden form empty cart1mm it does in within
2.The flood control khway is line flood control

3.Quality of material:SW3B(A):SK(210)/K2(180)SK(210)

12.4 Kgler T

4.Explosion burglar

ISSUE

S
ES]

]

PRINT SPEC 1/1

PAGE
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SECRET CLASS

MODEL NO.

NO NAME QM MATERIAL COMPLETION [M REMARK
| IN-BOX 1 SW3BE w4340
1 Internal imjury BOX
b ] [
=
o | L
- & @ AMEDHE
: a . £ 7 ]
[ Lol ] . s
| | -
\\\\\ |
R S PRINT SPEC 1/1
L & N m'm B
Bl =
VE R 3 | (g a
L wo | | v 9 & o 1o |38
3 = O e
T H il i
E =594
3
]
7|10 2l
W - Mhr LT o M
il 1 + ] /_ =
- 1 T N &
N1
LAN JTN & oy
72 342 3¢ 0 iF
b »
610
ZEPATTERN
/zDAmm\ NWV
L. Wonden form empfy cor £ 1mm 11 does i within
Z Ouoity af motenal chollenge Chorociens iescorbom 1o ~ S,D\mn >
S ﬁwzmwwwmxEav\xE%V\mximima&uj . | meea PrEp— P,
TR | DRw oGN THK PP Tlu AR
g N !
R e T |GPS-Module
oL | 42 ‘
% stk | M e
ELECTRU-IECHANCS No OMI3D 170014 NI

A3 (120x2971
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Appendix C-8.0uter Box and Inner Box Affix label

Outer box print label spl

MANAGEMENT No.

SAMSUNG

MODEL \ bar code

bar code

LOT NO

QTy 2500 poc

DATA 2004.02 24
USER

PART NO -

100

Frint color

spec

Black

% Our use label it is reference explanation
1. outer box it is affix

2. Model-name change it is possible
3. The packing number it is change possible

ﬂ ELECTRO-MECHANICS
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Appendix C-9. Outer Box Packaging Quantity

1.wooden form empty car£1mm it does in within

2.The flood control khway is line flood control

3.Quality of material:SW3B(A):SK(210)/K2(180)SK(210)

12.4 Kglor 1

4.Explosion burglar
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N3 NAME IMTY | MATERIAL CONPLETION OM REMARK
] 1| Wi 0 be303
1 QUT BOX L
344 36D
bl 172
~31 4\—’ I § “
ANSER o i
T
B g
n
LG NCT =
i /T NG
=] T A
- a7y EA
2 s GPS=MODULE
DATE
k=
="MADE N KOREA
q
< GD 7 15
NOTES 3
1 A5k UBAS 7R,
2. A4WOR0 MARK. MaF9EA % A=A2
S H =Ny [,
1 AFRE H9Fe YA
4. TE A{4M2 DARK BLUEKPANTONE 2BOZ &L
5 A44WORD MARKAZS JEAAE UNVERS CON-
DENCED 67 BOLOE ASE.
6. AZL SWIKAI= SKIZ10xKX 180}+2K210) D
7. BRRE : Z4kg/omlajar 2, ﬁ
UaRe : 206kgoIAW X
DATE SEN INSPECT REVEIN RECDRD EMVK
INT| P4 DRV DEN CHK AP T OuT BOX
|
fng ¥ 5 1| GPs-NoouLe
™| £ E NDDEL :
T, o] -
AETRECIE | N0 | oneosa-oom [
ISR, 78]

ELECTRO-MECHANICS




MANAGEMENT No.

CONFIDENTIAL

Appendix D. SEMCO Reflow Oven Profile

4 REFLOW OVEN =X PROFILE

a8 DMAD RSE HIE(SMT)

ISSUE

PAGE
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SECRET CLASS

MODEL NO.

[ PROFILE ] To Flip ™ N2—PRO-FILE
z 2Ry 2004.11.22
Hy BTU(S Zone)
2 ) Z0ME HEx | 2=3]
# TOP 175 175
e - m..xﬁ.wllf_\_H_ ZONE | BOT 180 180
] P _ i TOP 170 170
] i / BOT 175 175
i I e 1P | 0 | 1w
- e BOT 175 175
) ™ 4 TOP 190 190
—_— e BOT 190 190
T o 4 :
) i TOP 25| 2
] __, BoT | 280 | 2o
i .
- ; TOP
P o f, 5
] i v BT
i N - TOP
T " BT
@) - A P
-G - - _ _ _ - _ EOT
Wy £ 00, i el
o Spead(Cndmin) 1] 3]
| ] S e T i P
Fans RPM
SIDER ZH(&2) | @FbFree( Sndglu )  O2EFolder( ) OM=ZSolder( B ]
23N
3 = i Hl 2
DRY Z0ME PREHEAT(SORK) ZOHE REFLOW Z0ME PEAK ZDHE
HERL () 0150 150°C ~183C 220rc 0] & 251°C B N2 o P )
&0 ZHmin) Blsec Y6sec d2sec O hir
HERE OMULTI OCATY [OTM_BLOCK [ORF_MOD ORF_UNIT  [HBLUETOOTH BLUELD 9GP [EMOBILE_TU  O2IEK )

[ & TF(SHEET) 0121 AHEOl Z2IH 87K

Z& SHEET MHE: 20044 053 07

SRR ETNED ]

ELECTRO-MECHANICS




(}runt:er

04 =i -

=204

WW. AL

fF e FITher

Ond 2y

-

r
i

4 ¥ &

#1
i

.‘i.-l| .'_|.

200541 014] 1R
Ao U4 21l

] i P L . hy
'| Tll'll (R R £ Rl

G =0 0duh

Al b

s P Hu

J._l .I.! |II_! |I'|

A1) 7|

bl B S P o B

|5

1L, s saed | Sl g
varian 20N

o e
LH AR LR sy o

Amlent GHYO GES

I el el | 1 | d
) I | 1N =)

il L dethd CLEFNSD

al

PR

e Al s AL

Vi=Vis Speotrophorometer, Leoo ARA 2,

Al e 7

ﬂ*ﬂ{ﬁ&ﬁ‘}_

| *d Jis Blatapal af<re Altiof odgl o e
B, 4 agadlad Al s | b RE R g ahg ek,
LoME A uRe A3 0 vgaelaie gul ¥ obpad eTesE et
P oAl AEE Tk
] « i
=AIUAr WEHE] i T TS —————
.-.!I:.-. |-"'i':"-' 13 .-_|-|-_.-.-I-I._I. N el 17 =3 2 i) 314 1“ ‘|."!'

2005

74

044 21%

3|AL Y- E o]

1310450 ARa0



s (50427
ol |
|
[ Cd, b, 1g G
Cone, of elements, % (mfm)
M. Sampie name i
Cd Ph Hg G
Cal "==Mocdude L |-+ N[ M
AN Repartiime Hmit RLY = below R
- 4] TS N o O IF P 1Y PP
[ 1y Dy
I LA Nl ko
e il e e o R o TR AR AR AN R ) O E TR R AT TR B
[ ST ERR N T EA
Sample Mame Mono- - Tri- Terra= Penta- Hexa=- . Doca-
R St (A RN [ Meld N M 2 N M [ ND
G0 DBObEaC el vbeommated Diphenyl Eihers)
(ot & e
Samye ) . 5 :
Mono— i Tri- Tetra-  Penta— ' Hexa— Hepla-| Octa= | Nona-: Deca-
MName {
(- !
M1 M RS b 5D D NI ML ~B D |
el
# NMNoy Delecuon) - below LED
— LOIPROES L1 ua
Bz - 0010 ugrml
DecaBDE. DecaBl byl
‘ i ] [}
$“—‘Iﬂ-‘-f B EIEf Al = A I | faks a i
!|-||| ;I'!!-I". .|_| - ;..!I-..1. .-_.II__:JI.:l__I _-:-:_I :E ..:_ 1] s 3] i : |__ :.i._, :



CONFIDENTIAL MANAGEMENT No.

Appendix F. Test method

GPS simulator Current meter #1 Current meter #2

® o] Q| | Cam] ©

|:| Antenna I:I Antenna
Power supply

Power Power
@ L n

l:l NMEA port D NMEA port

Test board #1 Test board #2

Test software

PC

D UART1 UART2 D

GPS Simulator

SPIRENT : STR 4500

ELECTRO-MECHANICS
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Appendix G. Test flow chart

MANAGEMENT No.

NG
OK
NG
OK
NMEA check
NG
SW ver check
NG
NG
SNR check
NG
Cold time meas
NG
Hot time meas
NG
OK
Display <OK> Display <NG>
STOP }
MODEL NO. SECRET CLASS PAGE ISSUE
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