User Guide for LTD-VH1000 (Eagdie]

PRODUCT : COMA/EVDO WIRELESS MODEM

MODEL NAME : LTD-VH1000
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1. Overview

The LTD-VH1000 is achieved as personal mobile communication devices of the
compact radio equipment, the latest design of the parts becoming smaller, lighter
weight having the 850/1900MHz bands. It is the vehicle’s telematics system that
connect with COMA(EVDO) wireless network and the wireless module with voice
and data communication. It can be operated at land, rivers, and other similar
areas. On EVDO operating mode, It can be communicated with uplink 1.8Mbps,
downlink up to 3.1Mbps data transfer speed such as a movie or a video call. It
may be able to receive large amounts of data.

Standard RS-232 port and USB port communicating with the host system via AT-
command or control commands can be used to send data. Voice calls are
possible

1.1. Product description
The LTD-VH1000 module described in this manual is supported COMA 1x
(EVDO rev.A) connectivity to HYUNDAI TCU(Telecommunication control unit)
This module is manufactured by LG INNOTEK and installed by HYUNDAI

1.2. Block diagram
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Figure 1 Block Diagram
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2. Major

Mechanical

CDMA

Etc.
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Features

Dimension

Interface

Antenna

Temperature *

Main Chipset

Memory

Standard

Band

Power
(ON]

DC Power

Functions

38.4 (W) x 92 (L) x 7.6 (T) mm

USB, UART, General Purpose I/O pins

FAKRA Connector

Operation : =20C ~+70 C
Storage : =40 T ~+85 T

MDM 6600

512Mb(NAND) / 256Mb(SDRAM)

3GPP2 CDMA 1X, EVDO Rev.A
— DL Speed : 3.1 Mbps
— UL Speed : 1.8 Mbps

CDMA 850(DCN), 1900 (PCS)
GPS(Not supported)

Max. 24dBm (Power Class 3)

Android 2.3

3.8V

Voice, Data, SMS

@ LG Innotek




2.1 Automotive Parts

No | Item Manufacturer Operating Temperature/ Note
1 MDM6600 Qualcomm -20~ 85T
2 PAM AVARGO -30 ~ 85T
3 Filter EPCOS -20~+85°C
4 luadplexer AVARGO T20~+85°C
> [vEMORY(NAND) NUMONYX Automotive Part
®  IMEMORY(SDRAM_DDR)  [MICRON Automotive Part
/ Capacitor / Inductor Murata Automotive Part
8 Resistor Y AGEO Automotive Part
9 TCXO KDS Automotive Part
10 PCB LGIT 6 Layer
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3. Interface

3.1. Pin outs

Customer P/N is connected with outer device using 40 pin connectors

NC 1 2 NC

NC 3| 4 NC
GPIO(NC) 5] 6 | GPIO(NC)
GPIO(NC) 7 ] 8 | GPIO(NC)
GPIO(NC) | 9 | 10| GPIO(NC)
BOOT_OK 11| 12 | MSG

NC 13| 14| GPIO(NC)

NC 15| 16 |PCM_3.3V_TXD

NC 17 | 18 |PCM_3.3V_RXD

PCM_3.3v.CLK| 19 | 20 |PCM_3.3V_SYNC

GND [ 21 | 22 | GND

Mic+ | 23 | 24 | MIC-

SPK+ [ 25 | 26 | SPK-
48H_END [ 27 | 28 | RESET_IN-
USB_VBUS [ 29 | 30 | ACC(POWER_ON)

V BATT| 31 | 32 | V BATT

GND [ 33 | 34 | GND
USB D+ | 35 | 36 | USB D-

TXD2 | 37 | 38 NC

RXD2 |39 | 40 | GND

TOP

02
01

88

BOTTOM

Figure 2 Modem Interface Connector Pin arrangement
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3.2. Pin Descriptions

Pin NO. Signal Name In/Out Jls
NC
1,2,3,4,13,15,17, 38 NC
V_BATT 31, 32 POWER POWER
GND 21, 22, 33, 34, 40 GND GND
16 PCM_3.3V_TXD 0 PCM DATA OUT
18 PCM_3.3V_RXD | PCM DATA IN
PCM
19 PCM_3.3V_CLK 0 PCM CLK
20 PCM_3.3V_SYNC 0 PCM SYNC
UART2 37 TXD2 | Serial Data Input 2 , HSDPA CItH&
(DM Port) 39 RXD2 0 Serial Data Output 2, HSDPA LIt &
29 USB_VBUS | Power supply for the USB transceiver
usB
35 USB_D+ 1/0 USB differential data (+)
(UsB2.0)
36 USB_D- 1/0 USB differential data (=)
23 MIC+ I Differential Microphone input (+)
AUDIO 24 MIiC- [ Differential Microphone input (-)
(MIC/SPK) 25 SPK+ 0 Analog Audio Differential Output (+)
26 SPK- 0 Analog Audio Differential Output (=)
9 SSI0 I Air-bag Signal input(Not use)
10 SSi I CAN Wake Up Signal input (Not use)
11 BOOT_OK O Modem Booting Completion / Modem Wake Up
12 MSG (0] Received emergency message from Center
User Interface
14 AUIDIO_ON- 0 Signified in voice communication(not use)
27 48H_END (0] Signified in 48 hours standby mode ending
28 RESET_IN- | Modem Hardware reset input
30 ACC(POWER_ON) | Modem Power ON/ Modem POWER Sleep
GPIO 5,6,7,8,9 10, 14 GPIO 1/0 Possible to connect to GPIO/

Table 1 Pin Descriptions
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3.3. UART ( RS-232 Interface )
This module is provided with interface supporting Standard RS—-232 protocol.
DCE(modem) is exchanged with data or control AT-Command through DTE(host).

Pin ) Function ) )
Signal Name Pin Function Summary
NO. (Modem)
37 TXD2 | Serial Data Input 2
39 RXD2 0O Serial Data output 2
3.4. USB

It is supported with universal serial bus for high data communication.

It is satisfied with USB2.0 specification and supported with Max.480Mbps

Pin Function
Signal Name Pin Function Summary
NO. (Modem)
29 USB_VBUS | Power supply for the USB transceiver
35 USB_D+ 1/O USB differential data (+)
36 USB_D- 1/O USB differential data (-)
3.5. AUDIO

Modem is provided with condenser mic input, speaker output for voice call

Speaker output can connect with 32Q speaker

Pin ] Function ] )
Signal Name Pin Function Summary

NO. (Modem)

23 MIC+ | Differential Microphone input (+)

24 MIC— | Differential Microphone input (=)

25 SPK+ 0 Analog Audio Differential Output(+)

26 SPK- 0 Analog Audio Differential Output (-)
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3.6. User Interface Signals

Pin ) Function ) )
Signal Name Pin Function Summary
NO. (Modem)
9 GPIO NC
10 GPIO NC
iR BOOT_OK @] Modem booting end / Modem Wake Up
12 MSG @] Received emergency message from center
14 GPIO NC
27 48H_END @] Signified in 48 hours standby mode ending
28 RESET_IN—- | Modem Hardware reset input
30 ACC(POWER_ON) | Modem Power ON/Modem POWER Sleep
3.7. PCM Signals
] ] Function ] )
Pin NO. Signal Name Pin Function Summary
(Modem)
16 PCM_3.3V_TXD @] PCM DATA OUT
18 PCM_3.3V_RXD | PCM DATA IN
19 PCM_3.3V_CLK @] PCM CLOCK
20 PCM_3.3V_SYNC (@] PCM SYNC
Coppight §. 2012 ABRigha Rueuved @LG Innotex




4, Electrical Specifications

4.1. Power Supply Specification

Modem power(V_BATT) should be provided DC3.8V + 0.1V, 1.5A. Modem power is

provided according to inner function and per block using DC regulated circuit.

It is controlled with each power depending on the mechanism to reduce power

consumption to a minimum. PA is used directly V_BATT because of a lot of power input

power source. Thus, It can be resulted in breakage of PA in excess of the rated input

power.

In addition, surge and ESD should be designed to block the influx in order to prevent

damage to the modem.

Pin Function
Signal Name MIN TYP MAX
NO. (Modem)
31,32 V_BATT | 3.7V 3.8V 3.9V
4.2. Logic Level Specifications
4.2.1. Digital logic level specificatioons
Basic interface level : CMOS 1.8V, 2.85V
Parameter Comments Min Typ Max Unit
Viy | High-level input voltage CMOS/Schmitt 0865Vpp px | — | Voo_pxt03 | V
Vi | Low-level input voltage CMOS/Schmitt 0.3 - | 035Vpp px | V
Vapys | Schmitt hysteresis voltage 100 - - mv
iy |Input high leakage current 1 2| No pull-down - = 1 PA
b | Input low leakage current 1 2 | No pull-up =1 = = HA
livpo | Input high leakage current 1 3| With pull-down 3 = 20 LA
liLpu | Input low leakage current 23 | With pull-up -30 = -3 BA
Von | High-level output voltage ¢ | CMOS, at pin rated drive strength | Vpp_px-045 | - Vop_px v
VoL | Low-level output voliage CMOS, at pin rated drive strength 0 - 045
loz | Tri-state leakage current 1 Logic high output, no pull down - - 1 pA
lozL | Tri-state leakage current2 | Logic low output, no pull up # = = HA
lozHpo | Tri-state leakage current 12 | Logic high output with pull-down 5 - 30 PA
lozpuy | Tri-state leakage current 23 | Logic low output with pull-up -30 = -5 HA
lozHice | Tri-state leakage current 13 | Logic high output with keeper -15 o 3 A
lozLip | Tri-state leakage current 23 | Logic low output with keeper 3 - 15 BA
lisL | Sleep crystal input leakage 0.15 = 0.15 A
lijvie | High V tolerant input leakage | With keeper -1 - - HA
Cin | Input capacitance 5 = _ 7 DF
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5. RF Specifications

5.1. Receiver

O Bandwidth: 1.25MHz

O Frequency: 869MHz - 894MHz(BC0), 1930MHz — 1990MHz(BC1)
O RF to Baseband Direct conversion(Zero IF)

O Modulation method : QPSK,8PSK and 16QAM

O Sensitivity: =104dBm under (BER = 0.5%under)

5.2. Transceiver

O Frequency : 824MHz - 849MHz(BCO0), 1850MHz - 1910MHz(BC1)

O Maximum RF Output: Power class3(BCO0) Power class2(BC1), 23.01dBm ~ 30dBm max.
O Modulation method: BPSK, QPSK AND 8PSK

O Baseband to RF Direct conversion(Zero IF)

Copight . 2012 ABRght Reserd @ LG Innotek



6. Mechanical Specification

6.1. Mechanical Dimensions

Dimensions 92.0 x 38.4 x7.6 mm
Weight 30.7 grams max.
Modem Interface connector KM17E-40D0S (manufacturer : HIROSE)
Antenna Connector 59521B-40MT5-D (manufacturer : Rosenberger)

104,65

67.85

[

Figure 3 Mechanical Dimension
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6.2. Environmental Specifications
1) Storage Temp : =40C ~ +85C
2) Operating Temp : =20C ~ +70°C
(-20C ~ +70°C : 3GPP specifications satisfaction
-30C~-207C, +70C~+807C : can be performance degradation
3) Operating humidity : 90% (50°C) relative humidity
4) Operating vibration : 5 Hz ~ 500 Hz Signe wave 1.5G
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7. General Specification

7.1. CDMA Electrical Specification

CH(850MHz/1900MHz)
CHANNEL
A8 gs Spec.
1017/25 | 358/563 | 774/1175
445 Maximum Output Power 23.01~30dBm
451 Conducted Spurious Emissions
885 kHz to 1.98 MHz -42 dBc | /30 kHz
1.98 MHz to 4.00 MHz -54 dBc /30 kHz (BCO) -50 dBcl/30 kHz (BC1)
4.4.6 Minimum Controlled Output Power -50dBm |
434 Waveform Quality
Rho 0.94 ~1.00
Freq_E +/-800.00Hz(BCO) +/-150.00Hz (BC1)
Time_E -1.00~1.00 us
4.4.9 Code Channel to Reverse Pllot Channel Output Power Accuracy
Data Rate: 9600 bps 3.5~4 d8
444 Range of Closed Loop Power Control
up @ Full rate 241
down @ Full Rate 24
up @ Half rate 241
down @ Half Rate 24
up @ Quarter rate 241
down @ Quarter Rate 24
up @ Eighth rate 241
down @ Eighth Rate 241
4.4.2 Time Response of Open Loop Control PASS
441 Range of Open Loop Power
Open Loop Power Upper -57.50~-38.50(BCO) -60.50~-41.50(BC1)
Open Loop Power Mid -17.50~1.50(BCO) -20.50~-1.50(BC1)
Open Loop Power Sense 10.50~29.50(BCO) 10.50~29.50(BC1)
4.3.2 Reverse Pilot Channel to Code Channel Time Tolerance +10 ns.
4.3.3 Reverse Pllot Channel to Code Channel Phase Tolerance 0.05~0.15 deg
4.3.4 HwWQ
Rho 0.94~1.00
Freq_E +/-800.00Hz(BCO) +/-150.00Hz (BC1)
Time_E -1.00~1.00 us
3.5.1 Reference Sensitivity Level(—104/-25) 0.5% |
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8.Parts Map
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9. Connector

9.1. Antenna Connector : 59521B-40MT5_D(manufacturer : Rosenberger)

®
TECHNICAL DATA SHEET Rosenberger
FAKRA - HF PLUG FOR PCB 59S21B-40MT5-Y
0s.0838 _ -
- (22.75) ot
13:41 9.3:48%
_{5.75) _ Ba®
T ] x i
e wen
! -
@ i el o
<% o
ITe) o
= S Tk '
I
755005 R ] i
tenter of gravity _.(6..,8)' 3’\3 @0.92:38 33
' ' n n
- \19.7) - o~ ®1l;9:8:}h . N
All dimensions are in mm; tolerances according to ISO 2768 m-H
Y = Part number has to be accomplished by codification
Masse / dimensions (mm)
Bereich / range 0bis/ 20 0.5 0.5 bis/to 3 3bis/ 06 6 bis/ to 30
oot £0.05 *) £0.1 £0.1 +02
¥) Angabe abweichend zu / Indication deviant £o DIN ISO 2768 m-H
According to DIN 72594-1, USCAR 17
PCB layout MB_281
Assembly instruction MA_59Vv092
Rosenberger Hochfrequenztechnik GmbH & Co. KG Tel.: +49 8684 18-0 Page
P.0.Box 1260 D-84526 Tittmoning  Germany Fax: +49 8684 18-499
www.rosenberger.de email: jpfo@rosenberger.de 1/3
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TECHNICAL DATA SHEET Rosen berger-

FAKRA - HF PLUG FOR PCB 59S21B-40MT5-Y
Connector parts Material Plating
Center contact Brass Gold, min. 0.8 pm, over chemical nickel
Quter contact Zinc alloy Tin, 6-& ym
Body Zinc alloy Tin, 6-& pm
Dielectric P& 6T/66
Housing P& 6T/66
Impedance 50
Frequency DC to & GHz
Return loss > 26 dB, DC to 1 GHz
Insertion loss 201 x ffGHz) dB
Insulation resistance = 1x10° MO
Center contact resistance =5 md)
Cuter contact resistance =5 m
Test voltage 750 V rms
Working voltage 335 V mms
Power current =1ADC

- Connector anly, FSWR in application depends decisive on PCB layourt -

Mating cycles = 25

Engagement force =< 25N
Disengagement force 2z 2N
Coding efficiency =z 40N

Environmental data

Temperature range -40°C to +105°C
Tharmal shock DIN 72524-2 clause 6.2
Temperature and humidity DIN 72524-2 clause 6.3
Vibration and mechanical shodk DIN 72594-2 clause 6.1
Dry heat DIN 72524-2 clause 6.4
Soldering profile acc. to IEC 60068-2-58 group38:4
2002/95/EC (RoHS) compliant
M/A
Standard 50 pcs in blister
Weight 4,7 afpce
Rosenberger Hochfrequenztechnik GmbH & Co. KG Tel.: +49 8684 18-0 Page
P.OnBox 1260  D-B4525 Titmoning  Germany Fax: +49 3634 13-459
wenwrozenberger.de |  email: infofirosenberger.de 2/3
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9.2. 40Pin Connector : KM17E—40DS (manufacturer : HIROSE)

27 LG

238 s
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UERAYEERRAARRRRAYAEARIE R RRRTRREYL
| 9

E . S Y, =
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r;n
=

E
i

Figure 4. 40 Pin connector
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10. Antenna Specification

10.1 Antenna spec.
10.1.1Frequency Band

Frequen Band | CDMA 850 CDMA 1900
TX 824 ~ 849 1850 ~ 1910
RX 869 ~ 894 1930 ~ 1990

10.1.2 Normal value
50@ + Normal
10.1.3 Measuring method

The impedance over the frequency bands shall be as close as possible to 50Q after

matching. Both free space and talk position are considered.

10.2VSWR

The impedance matching should be optimized in the more critical talk position.

10.2.1 Maximum values in free space

Band CDMA 850 CDMA 1900
TX RX TX RX
VSWR 2.8 2 1.2 1.8
10.2.2 Measuring Method

Network Analyzer

RS232

Computer

Hewlett Packard 8722ES 50 MHz — 40 GHz
5-Parameter Network Analyzer

Figure 5. Chamber
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a. Azimuth Pattern ; Co — pol

WINiZEN
\-—/

Frequency|Maximum Degrée Minimurm Degree Average| BeamWidth| F/B
[GHz | [4E] [4E] [e] | -3(d®] | [dB]
1.62 1465 (19287 -1.562 | 8260 | 0286 | 12389 |0.581
0.824 1.103 345 | 4860 | 85 |-1.193 | 127.00 |1.630
1.789 350 -3.752 85 -0.561 | 130.00 | 1862
1.953 359 -3.274 85 -0432 128.00 1817
2157 0 39792 84 -0.577 ligo0 1778
2.099 353 -4.204 86 -0.676 116.00 1574
1.754 359 -5.326 84 -1.156 113.00 1.234
0.882 360 -7.500 20 -1.982 | 118.00 | 0.497
0.963 1 -7.583 92 -1.691 | 127.00 |0.041
0.759 20 -1.521 99 -1.818 13800 |0198
1.611 261 -1.084 62 0.662 /A 1408
1.594 348 -0.294 67 0.886 NiA 0441

1.561 (-3 0.09% 69 0.5946 /A 0435
1481 13 Q.080 75 Q.860 /A 0.378
1.256 26 -0.175 74 0.634 /A 0268
1.517 33 0.129 72 0.963 N/A | 0307

1745 | 111 | 0353 75 1100 | WA | 0575
1504 41 0369 | 75 1116 NA | 0099
1212 a4 | 0797 80 1515 N/A 0024
1.914 41 | 0706 72 1507 N/A 0074
1722 | 114 | 0426 77 1313 WA 0227
1.782 46 0.4599 83 1348 /A 0.001
1.700 235 0.409 20 1.252 /A 0.034
2.078 292 0.887 24 1618 NiA 0.123
1.887 296 0.724 85 1452 /A 0.097
0608 | 289 | -0884 | 90 -0.018| WA |0461
1118 3288 0209 91 0559 WA | 0375
0991 | 287 0276 | 89 0431 WA 0337
1.152 288 -0.178 88 0553 /A 0367
0766 = 289 | -0540 95 0159 M/A | 0345
0488 285 -0.913 97 -0.197 /A 0434

o for

b. Azimuth Pattern ; Cross — pol

Frequency| Maximum ey Minimum Depee Average|BeamWidth| F/B

[GHz] [dB] [dB] [dB] -3[dB] [ [dB]
162 -9.956 | 14363 | -33697 | 14377 |-16144| 5570 2184
-3.558 23 -30046 | 2 -10.302| 7400 | 0072
-4.059 86 -27.941 358 -10.01% 8500 0263
-2.198 102 | -26.534 1 -8.246 24.00 0453
-0.283 100 -24 571 354 -6783 81.00 1.425
-0.013 103 -21.655 354  -641%9 80.00 1.609
-0.163 7 -18.543 175 -6.158 81.00 1.79%9
-1.874 98 -18.049 179 | -7.391 26.00 | 2.297
-3.698 105 | -20.343 181 -2.644 94.00 2.240
-3.854 | 116 | 24689 | 182 -9383| 7500 |3.154
-13.173 146 | -23599 &2 -18180 5400 1.588
-14.346 132 | -30.131 204 -19.866 5000 0.405
-14.287 128 -54.805 188 -20.812] 49.00 0.901
-13.327 121 -34.585 79 -19.108 4500 0.082
-11.699 117 -43.914 79 -18419 46.00 1.141
-11.563 118 -42.100 80 -18.2%4 44.00 1453
-12.259 116 | -34.80¢ 79 10237 4200 | 2491
-13.845 | 117 | 44905 | 80 -19707] 4500 |1.394
-13.056 226 | 48742 82  -18998 49.00 2445
-12.175 223 | 45620 85 -18412 4400 2671
-11.849 223 41756 86 -18.073 47.00 3.168
-12780 128 -40.985 171 -18.94% 41.00 1.875
-13.779 226 | -37.930 87 -19.533 47.00 2750
-13.999 225 -37.120 88 -19.714 4300 2.062
-13.188 222 -38.3387 90 -19.324 4200 2476
-14.097 218 | -33.285 332 21098 4400 4.291
-13.700 214 | 31112 | 174 -20429 46.00 |5.011
-13.923 127 | -30.048 324 -20.656 36.00 3.525
-13.826 134 | -32.686 50 20513 37.00 | 3.344
-14:151 128 -35.688 52 -20.773 3%.00 3.6%0
-13.971 130 -36.326 55 -20.88% 37.00 4.94%9

Figure 6. Gain Patterns
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11. RFx information

The RF field strength of the wireless module or modules that may be
embedded in your TCU is well all international RF exposure limits as known
at this time. Because the wireless modules(which may be embedded into
your TCU) emit less energy than is allowed in radio frequency safety
standards and recommendations, manufacturer believes these modules
are safe for use. Regardless of the power levels, care should be taken to
minimize human contact during normal operation.

This module should be used more than 20cm(8 inches) from the body
when wireless devices are on and transmitting.

This transmitter must not be collocated or operate in conjunction with
any other antenna or transmitter.

Operation is subject to the following two conditions: (1) this module may
not cause interference , (2) this module must accept any interference that
may cause undesired operation.

11.1 Information for integrator

The integrator has to be aware not to provide information to the end
user regarding how to install or remove this RF module in the user
manual of the end product.
The user manual which is provided by integrators for end users must
include the following information in a prominent location.
To comply with FCC RF exposure compliance requirements,
the antenna(W8E-MWC-20 Tri-band Dipole Antenna)

used for this transmitter must be installed to provide a separation
distance of at least 20cm from all persons and must not be co-
located or operating in conjunction with any other antenna or
transmitter.

Label for end product must include Contains FCC ID : YZP-D660V or
A RF transmitter inside, FCC ID : YZP-D660V
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