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1. Application Area

"This specification is applied to GPS Unit MODEL : TE2041(D8100-2041) which is
manufactured by AISIN SEIKI OO, LTD..
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' 2.General Specifications of GPS Unit
ltem Specification
1 | Dimension 154(W) X 115(D) mm
2 | Weight TBD.
3 |GPS Frequency 1575 42MHz+ 1MHAL1,C/A)
receiver | Channel B-channel
Max..no. 8
satellites tracked
Tracking Peralle] (all in view)
Dynanics Velocity 300kmvh Acceleration Sm/s’
Senstivity Less than ~132dBm (at antenm input)
Position Less than 100m, 2DRMS(HDOP<3, SA ON)
accuracy™
Speed accuracy*' | Less than 0.9m/s(SA OFF)
Bearing Less than 3.5dcgree(60km/h, SA OFF)
accuracy*'
Time To First Fix | 2Sscoonds(Typ.) **
(TTFE) Min.30seconds Max. 960scconds (Cold start)*
Reacquisiion | Less than 10seconds(afier 10seconds interrupt)
Less than 12scconds(afler Zminutes interrupx)
Less than 42scconds(afler Gminutes internupt)
Adapted antenna. | D1200-2041(AISIN SEIKI 0O, LTD:) only
4 | Adapted display D1500-2041(AISIN SEIKI CO, LTD.) only
5 | Display connectionmethod | 8p mini DIN connector
6 | IVS navigator connection | 8p connector
method data format : Draft Communication Specification for Final
System Aisin Sciki Display and GPS Recciver &
IVS Navigator(97/10/23)
7 | Rated voltage 138VDC
8 | Operating voliage 10.5~16.0VDC
9 |PoWer | Grerating | 850mA(include GPS antenna and display) at 25°C,12VDC
consumption
Standby | T.B.D.
10 | Temperature | Operating | -20°C 10 +70°C
range Storage <40°C 10 +80°C
11 |Humidty | Stomge | 30%~90%RH
Range Operating | 30%~~90%RH(No dewfall

5




TE2041 DECS.1997
*1:1t can receive continuously more than 4 satelites signal without the effect of the
obstacle.
*2rwith current abmanac, cphemerts, Svisible satellites, HDOP less than 3, current
position within 1= 10seconds, current time within & 22seconds and velocity less
than 150kamh
*3:with HDOP less than 5 and it can receive continuously more than S satellites signal
without the effect of the obstacke
Mote ; Under the condition that there are some electrical noises have the spoctrum of near 1575 42MHz
around the GPS Unit or GPS Antenna, these specifications may not be accomplished
Note : As GPS is developed by the U.S. Department of Defense, the GPS signal is occasionally
intentionally changed. In that case these specifications may not be accomplished.
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4.Block Diagram
Powen+12V) | Power +1V(Ty Display)
+B(+12V) ) Clrouit
+5V , > +B(+5V}
| Y

T . SRAM
RxD p| HBS2245 0
14.7458 » » |_TxIXTo Digphy)
MHz CPU RS232C

| Drier | RxfyFrom Dispiay)

Rt [——™ < Connoct Signal

F
+E+§E| To GFS J"ﬁllﬂiTE.
GPS Recejver
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5 Functions
GFS Unit includes high performance GPS receiver silso caleulates distance by GPS data and
approaching tum command scnds to IVS navigator. GPS Unil receives the commands from VS
navigaior, converts them to the format for the display units and send the disply unifs the commands.
The detail is prescribed by the function specification of GPS Unit and Display Uni.
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6 Electric Specification
6-1.Connector of GPS ui
fi-1-1.Interace Comnector

Pin No. Conlenis T bee commected to
1 Power {(+12VD0) In
2 GND GiND
3 Power{+5VDC) In
4 GIND GIND )
5 Trassmit Sgnal{Tx) Ol VS Navigx
@ Reccived Siznal{Rx) In
7 Smal GND GND
8 Back up{+12VDO) In

1234506728

HIROSE DF3A-BP-2DSA
£+-1-2 Display Connector
Fin Mo Contents To be comnected o
1 Power{+12VDC) Ot
2 Powen(+12VDC) Ot
3 Cht
4 GND
2 In Drisplay
i} GND
T GND
] In

HOSHIDEN TCSTIZ7-58-401

[RY)
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Pin Mo

6-1-3.GPS Anlenms connector
e

Tix be comecied o

GPS Signal / powen +5VDC)

Infout

2

| GND

GND

GPS Anlenna

Fig 53 Pin No.

HIROSE GTS-1PP-HU
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-2 Electronic Specifications
fr-2-1Interfce Line
Pin No. Contents Comitin Electric Charscier nw:lnum O
g
1 | Power(+12VDC) [138V(Typ) | 105~160V 18V Fig. 64
2 GND ! = i
3 | Powe(s5VDO) 53025V |03~70v
4 GND - - -
S [Transmil SignakTx) | (~5V | Llevel :0~04V | 03~ | Fg6s
Hlevel : 3.5~ Voo | VoAV
6  |ReceveSignalRx) | 0~V  [Llevel: -03~08v | 03~ Fig 66
H leseel : 2.0~ VectD.3V
Vool 3V
7 Signal GND - - Fig6s
8 |Backup(+12VDC) [138V(Typ) | 105~160V 18V -
Note: Vee=5+025V
6-2-2 Display Line
Pin Mo, Conteris Skl Electric Character ﬂ topu/utput
rating
1 | Power(+12VDC) |138V(Typ) | 105~160V 18V g
2 | Power(+12VDC) [138V(Typ) | 105~16.0V 18V
3 [Transmit Signal(Tx) ; . Fiz6-7
4 Signal GND = 2 Fg6-7
5 Receive Signal(Rx) - =3IV Fig6-8
6 GND = .
7 GND - =
G Connect Sigral ~5Y Llevel: 0~08Y | Vee3V P9
[H level : 3. 0~5.105
v

Mote : Voc=51025V
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£-2-3. GFS Antenna Line
Absolu
Ekectric : : i It st
Condition g Clrcuit
rating
1 GPS Signal/ - = -
Powen(+5VDC)
2 oD - i - i
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-2 InputCutpan Cireuit Diagram
f-3-1.Intestace Line
Power(+12V) and GND
EMI Filter
Maker : MURATA
NFMA1PT1C24
Power(Mod) H Too Drsplay Lane:
B Dioe
GND{MNo.2) T AT LE0V Moaker : Fuji Electronics
S16-4
Ft-4 Power Line
Tx and Signal GND
TxNa5) —— To CPU Pont
Signal GND EMI Filter
{No. Ty Miaker : MURATA
MEWVIROICATIT
Fe.6-5 Tx Ling
Rx and Signal GND
Fx(Nouby T CPL Pont
Signal GND EMI Fiter
(No.T) Maker : MURATA
MNIMETRIMCATIT

Fig6-6 Rx Line
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6-3-2 Display Line
Tx and Signal GND
Tx(No3) A Tolmer
/%/ 1800 Clrcudt
Signal GND EMI Fiter
(MNod) Transicnt Maker : MURATA
Viokage NE41RIICATIT
Suppressor
Maker : KYOCERA
Model: T.B.D.
Fig 67 Tx Line
B and Signal GND
Rx(No.5) AAAS____Tolner
1810 Circuit
Sigmal GWD /%/ EMI Fitier
{No.d) “Transiert Maker: MURATA
Vokage NEMAIROICHTIT
Suppressor
Maker | KYOCERA
Model : T.B.Ix
Fig6-8 Rx Line
Connect Signal
+3V
108 Ck
Connect Signal To CPU
(No.B) Port

Fig6-9
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7. Relubility Specification
7-1. Standard Test Conditions

Unless otherwise spocificd, the following test conditions will apply.

TE2AML DECS19

| Temperiture | 2545
| Flumidity UncontroBed
W 13802V
| Hook Up Disphiy s not connected, )
T-2. General Tests

T-2-1. Functional Test and Inspection

Unless otherwise specified, functionsal testing of the GPS Urit shall be done
hehmmﬂad’tcrm:hm&umﬂmmdﬂmﬁwiﬁhhﬁbrﬂrg
comectly. A minimum of 1 hour soak time at ambient temperature shoulkd
elapse before functional testing,

Unlbess otherwise specified, the GPS Unit shall be visually inspected externally
befiore and after each environmental test fivr damage, changes or other

ancmedous conditions nduced by testling,
7-2-2. Operating Voltage Range Test
Nominal Voliage Minimun Voltage Maximum Vollage |
138V 105V 1w

The GPS Unit shall be functionally tested at cach of the above voliages,

7-2-3. Operating Temperature Range Test
Min. Temperature Max. Temperature Requrements
20°C +AC Must Function
-3rC +BrC Malfunction OK
if Recoverable

The GPS Uil shall be powered off during all temperature transition and for
one hour of each temperature soak time. After the bour of temperature
soaking, the GPS Unit shall be powered on with 13,8V and functiorally testod,

7-3. Temperature and Humidity Tes
7-3-1. Low Humidity Temperanre Storsge Test
Temperature Humidity Power Dvrtion
G H¥ERH Off 56 Houwrs

Alier the Jow humidity/temperature test is compiete, the GPS Unit will stay
at ambient temperature fior a mininourn of 2 hours. After 2 hours, the GPS

1@
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Urnit shall be functionally tested,

7-32, Temperature,Humikdity Cycling Tes

Temp ] N |

DegC
+25

B 1L TR

a 2 6 8 18 2021 2134

.E ........... 1k 24 Hour __;._,1

The GPS Unit shall be wipowered through the test Afler 5 tempersture and
hurmicity cycles, the GPS Unit shall remmain at amblent lemperature and
humidity for a minirum of two hours and then be functionally testod.

T-3-3. Low Temperature Storage Test
Temperature Power Dhration
4r°C Off 96 Hours

After the ko termperanee test & complete, the GIPS Unit will stay af ambicni
termperature for a minimum of 2 howrs. Afier 2 hours, the GPS Unit shall be

functionally tested and inspected.
7-3-4. High Temperature Storsge Test
Temnperature | Prawer Duration
+8FC | OfF 9 Hours

After the high temperature b i complete, the GPS Unit will stay al asdbient
temperature for a minimum of 2 hours. After 2 hours, the GPS Unit shall be

functionally tested and inspected.
7-3-5. High TemperatureHumidity Storage Test
Temperature Huarmidlity Power Duration
BT SO%RH Off 95 Hours

After the high temperature,fumidity test is complete, the GPS Uit will stay
all ambient temperature for a minimum of 2 hours. After 2 hours, the GES
Uit shadl b functiomally tested,

17
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After 50 temperature cycles, the GPS Unit shall stabilire 2 ambient
Terrgperature for 2 minimuam of b hours and then be functionally feded.

7-3-7. Themmal Shock Test

Low High Temperature | Transfer Supply
Temperature Temperature Soak Time Time s Wil
-30C +HFC 1h <Smin | 100 | Off
After 50 cycles, the GPS Unit shall be allwred 1w soalc a1 ambient temperanure
for 2 minimum of 2 hours. The GPS Unit willthen be functionally tested and

mspected oxdemally.

T-3-8. Diews Test

10 Minutes |
+25°C W%RH |

)

Mudtiple tes! chambers can be used for this test. The transter time from the
+3°C test chamber w the +25°C, 90%RH, test chamber shall take no bonger

18
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than 2 minutes. Recovery of the second chamber for temperature or hunidiy
control within the 10 mimite doeell perind due to the trnsfer s not necessary.

Atter completion of the dew test oycl, the GPS Unit will be dried out at +35°C,
20%RH for 6 hours with the power off. After the dry owt period, the GPS Unit
will be allowed to remain at armblent temperatuse and husmddty for a

mingmum period of & hours. The GPS Unit will then be functionally tesied and
wisually examined externally for anomuakous conditions induced by the test.

7-4. Mechanical Test
7-4-1, Sinusoidal Vibration Test, Fower Off
Frequency ; Swee Dhuration
i Acceleration Mp .
X 2Hours
15-150Hz 30G 20 Minutes Y ZHours
Z IHours

The GFS Urisha.lixl:stod in mowrted only dstandofis. Afier the vibration
test s complete, the GPS Unit willbe functionaly tested and visually

inspected,
T-4-2. Snusoidal Vibration Test, Power On
Frequency on Swieep Dwuiration
Range Cyeke Each Axis b
X ZHours
15-7T5Hz 30G 20 Mires ¥ 2Hours Cn
Z.MHours

The GPS Unit shall be tested in mounted only dstandodts. After the vibeation
test & complete, the GPS Unit will be functionally tested and visually

mspected.
-5, Electrical Test
T-5-1. Reversed Polarity Test
Volage Duration
Interface comector No.1,8: GND
1 miruite
Interiace connector No.2.4,7: -13.8V

Afler subjecting the GPS Unit to the peversed polarity condition, the GPS Unit
shall be functionally tested,
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T-5-2. Owervoltage Test
Volage Duration
+180v 1 hor
0y 1 mifrwte
Afler subjecting the GPS Unit to each overvoltage condition, the GPS Uit
shall be functionall tested.
7.6 Transportation Tests
7-6-1. Packaging Drop Test
DropHejght | Drop Orintation. | Drop Repetifons | Drop Surce |
1 Cormer [ 1 Times Per
% cm 3 edges ‘ Orientation S'MJ
6 surfoces OTmesTow | ™

Afier the drop test, the GPS Unit shall be functionally tested and inspected for
damage,

20
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8.GPS character

B-1.GPS Accuracy
GPS Is a space-based satellte radio nunvigation system diveloped by the U S, Department of
Defense. GFS has essentially very high scouracy, But the GPS signal is intentionally degraded
tor & certain extent by Selective Availability'SA). SA 5 used to imit access to the full accuracy
af GPS in the interest of U.S, national security, Nosmally they have about 2m~200m error.
But under some condition (ex. multi-path of the building), there is possibiity that the emor
iTesEse,

B-2.GPS Satellites Signal Characier and Receive Condition
If thiere are sorme obstacle between GPS antenna and GPS satellites, GPS
recepver can not recetve GPS signal. To desermine the position GPS recefver
rEqUires to receive more than 3 satelites signaks al the same lime. So GPS
recever my not determine the position st the particular place described
below,
- natunnel, underground , indoor parking koL
-+ at the place surrounded by tall uilding or obstacke,
* under the elevaled macd
And GPS receiver occasionally may not be able to determine the position when there are
soime obstack on o around the GPS antense
As the GPS satellite moves around the eanth, a1 the same place the condition of the recefved
GPS sigmal s changed by the position of the GPS saellites. And the signal of low elevation
(GPS sateflites & emsily influenced by some obstacke,

%3 Time To First Fix
At thefirst power on after shipping or without use [or long time & takes 5 to 16 minutes to fix
the position. Al the wsusally use it takes 2 to 5 minutes to fix the position after power on
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