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1. Executive Summary

1.1. Device Introduction

Cellular modem_LW-9880G is a telecommunication (PLS63-W) modem module that supports

LTE / WCDMA / GSM with up to 10.2Mbps download, and 5.2Mbps upload.

2. Electrical Specifications

2.1. General Specifications

Main chipset

Cinterione

Memory

Interface Type

High-speed USB 2.0

UART serial interface

Common Air interface

FDD-LTE / TDD-LTE / WCDMA / GSM

Frequency band (LTE & WCDMA & GSM)

B2, 4,5,12,13,26,66 /I, 1V, V /850, 1900

DC input operating voltage

Typical Input 5V, DC Converter output 3.8V

Maximum current @ +5VDC, Maximum

TX Power (23dBm)

Under 1 A

Dimensions

33.0 x 29.0 x 2.5mm

Operating temperature(board temperature)

Normal operation: -30°C to +75°C

Extended operation: -40°C to +85°C

Table 2-1 General Specifications

2.2. HW Specifications

ITEM SPECIFICATION
Standard 3GPP Release 9
UE Category LTE Cat 1
LTE
LTE Support LTE : 2,4, 5,12, 13, 26, 66 - FDD
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Duplex Mode HD-FDD / TDD
RF Paths 2xXRx/1xTx
Reference Sensitivity | 3GPP Spec all meet

Maximum Tx Power

22.5dBm +3.2 / -2.2dBm

@Antenna Port

Transmit Data Rate

Downlink : 10.2Mbps, Uplink : 5.2Mbps

ITEM SPECIFICATION
Standard 3GPP Release 7
UE Category WCDMA
WCDMA Support | Band2, 4, 5
Duplex Mode HD-FDD
RF Paths 2xRx/1xTx
WCDMA Reference Sensitivity | 3GPP Spec all eet
Maximum Tx Power 24dBm +1.7/-3.7dBm @Antenna Port
UMTSTransmit Data | PS data rate — 384 kbps DL / 384 kbps UL
Rate CS data rate — 64 kbps DL / 64 kbps UL
HSDPA DL 7.2Mbps, UL 5.7Mbps
Transmit Data Rate
ITEM SPECIFICATION
Standard GSM / GPRS / EDGE
GSM Support 850, 1900
GSM Duplex Mode Time Domain
RF Paths 1xRx/1xTx
Max power 850 : +33dBm +2 dBm @Antenna Port

1900 : +30dBm +2 dBm

Copyright© LG Electronics Inc Co., Ltd. All Right Reserved

Table 2-2 HW Specifications




2.3. Environmental Specifications

Parameter Conditions Min Max Unit
Operating Temperature -30 +75 °C
Storage Temperature -40 +85 °’C
Automatic shutdown2 Non-condensing <-40 >+95 °C
Temperature measured on PLS63 Board

Table 2-3 Temperature & Humidity Specifications

3. Mechanical Specifications

Dimensions 140.0 mm(W) x 45.0 mm(H) x 13.8mm(T)
Weight 122.0g
Mounting Hole 2 holes (®4.5)

Table 3-1 Mechanical Specifications

3.1. Mechanical Appearance

.............

igure 3-1 Cellular modem_LW-9SOG Top
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Figure 3-2 Cellular modem_LW-9880G Bottom
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3.1.1. Mechanical Dimensions

Figure 3-3 Cellular modem_LW-9880G Exterior Dimensions
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4. Cellular modem LW-9880G Interface

4.1 Application Note of Cellular modem_LW-9880G Interface

4.1.1 Power Supply
The input power of Cellular modem_LW-9880G is Typical DC+5.0V. (+5% / -5%)

4.1.2 UART Signal
Data communication between HOST and Cellular modem_LW-9880G is through TTL Level

(3.3V). The signals and specifications are as stated below.

Pin Function Pin No. Description Direction
N.C 1 -
TX_DATA 2 Transmit Data H-to-M
RX_DATA 3 Receive Data M-to-H
GND 4 GND

* M : Module H : HOST * Signal name is based on module

Table 4-1 UART Interface description
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4.1.3 USB Interface
Cellular modem_LW-9880G supports USB 2.0 High speed via 5 Pin Connector.

Signal Name Pin No. Description
USB_VBUS 1 USB_VBUS
USB_DM 2 USB Data -
USB_DP 3 USB Data +
USB_ID 4 -
GND 5 GND

Table 4-2 USB Interface description

4.1.4 E-SIM Interface
Cellular modem_LW-9880G supports E-SIM interface via 8 Pin.

Pin Function Pin No. Description
E-SIM _GND 1 E-SIM GND

E-SIM _N.C 2 -
E-SIM _DATA 3 E-SIM DATA

E-SIM _N.C 4 -

E-SIM _N.C 5 -

E-SIM _CLK 6 E-SIM Clock

E-SIM _RST 7 E-SIM RESET

E-SIM _vDD 8 E-SIM VDD

Table 4-3 E-SIM Interface Description
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5. Antenna Approved Source

5.1 Description

This is the product specification of Internal Antenna applied to Set

5.2 Electrical Properties

5.2.1 Specification

ltem Specifications

Antenna Center Frequency 699~960, 1710~2700 +1MHz
Band Width 261, 9900 MHz
Polarization Linear (Ommi)
Dimension 4526 *70.13 *13.5 mm
Working Temperature | -40~+ 75°C
Storage Temperature -20~ +40°C

5.2.2 Impedance’

5.2.2.1 Nominal Impedance
- R =50Q

5.2.2.2 Measuring Method

By using Network analyzer , connect the antenna-installed handset to the reflection

Point of Analyzer and measure the impedance value within the designated frequency band.

Figure 5.2.1 Test by network analyzer
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5.2.2.3 Directive ness
Omni-directional

5.2.2.4 Gain( Free Space)

Service Primary LTE Antenna
MMode(dBi)

Freq.(MH=) 699 748 803 az24 894 960 1710 1785 1805 1880
PEAK 3.08 1.88 1.08 1.11 1.37 1.18 1.57 225 2.43 1.97
AVG 0.29 -0.81 -1.57 -1.63 -1.386 -1.70 -2.71 -2.18 -1.24 -2.45
SPEC 0.79 -1.31 -2.07 -2.13 -1.86 -2.20 -3.21 -2.68 -2.44 -2.95

Service
- Primary LTE Antenna
rMode(dBi)

Freq.(MH=) 1910 1980 2110 2170 2300 2350 2400 2500 2600 2700
PEAK 1.86 2.31 1.10 215 1.63 2.29 3.03 3.30 2.85 0.94
ANVG -2.77 -2.10 -3.68 -2.91 -3.65 -2.96 -2.55 -2.70 -2.57 -3.30
SPEC -3.27 -2.60 -4.18 -3.41 -4.15 -3.46 -3.05 -3.20 -3.07 -3.80

Service -
- Diwersity LTE Antenna
Mode(dBi)

Freq.(MHz) 699 7A8 803 824 894 960 1710 1785 1805 1880
PEAK -390 -0.98 -0.35 -0.98 -3.21 -3.98 -7 .67 -5.39 -5.90 -1.43
ANVG =T.13 -4.47T -4.05 -4.63 -6.33 -7.09 -11.61 -9.96 -9.29 -7.26
SPEC -7.63 -4.97 -4.55 -5.13 -6.83 -7.59 -12.11 -10.46 -9.79 -7.76

Service . -
- Diwversity LTE Antenna
M odeidBi)

Freq.(MHz) 1210 1980 2110 2170 2300 2350 2400 2500 2600 2700
PEAK -4.33 -2.31 -1.64 -1.06 -1.33 0.01 1.54 3.08 3.78 1.96
ANVG -7.02 -5.05 -4.43 -3.76 -4.39 -3.03 -2.16 -1.88 -2.02 -3.40
SPEC -7.52 -5.55 -4.93 -4.26 -4.89 -3.53 -2.66 -2.38 -2.52 -3.90
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5.2.2.5 Radiation Pattern (XY-Plane)

Primary 1 2 3 4 5 [+ T B g 10
Frequency [MHz] G949 748 803 824 ao4 Q60 1710 1785 1805 1880
Efficiency [dB] 0.29 -0.81 -1.57 -1.63 -1.36 1,70 -2.71 -2.18 -1.94 -2.45
Efficiency [%] 107.0 83.0 69.6 68.7 731 67.6 53.6 60.5 64.0 h6.9
TRG3 [dEBE] 0.14 -0.98 -1.74 -1.78 -1.55 -1.95 -5.27 -5.53 -5.34 -5.58

Gains pea [dB] .04 1.84 1.01 1.04 1.32 0.98 -0.52 -0.14 -0.03 -0.26
Gaing um [dB] -8.50 -11.96 -12.32 -12.39 -13.66 -12.67 -2454 -19.36 -18.53 -18.02
TRGg [dB] -14.38 -14.89 -15.64 -16.45 -15.17 -14.30 -5.23 -4 88 -4 59 -5.34
Gaing peay [dB] 553 -0.04 -0.64 -10.27 -B.11 -7.15 -0.81 0.09 0.36 -0.49
Gaingum [dB] | -25.74 -30.97 -39.77 4343 -42 .85 -37.59 -24.94 -24 .82 -25.71 -20.10
UHRG [dEBE] -2.97 -4.53 -5.51 -5.55 -0 .47 -5.00 -7.44 1.7 -6.89 -7.52
UHRGITRG [%:] 47.2 424 40.4 406 388 371 337 T 320 311
H-Plane 261 1.51 0.67 0.61 0.47 0.32 -10.73 -9.67 -967 -10.23
E1-Plane, AVG [dB] -1.44 -2.56 -3.27 -3.30 -2.99 -3.33 -5.09 547 -5.30 -5.80
E2-Plane, AVG [dB] -1.12 -2.24 -3.04 -3.05 -2.82 -3 -6.60 576 554 567
O v - O 2 0 30 T N
Directivity [dB] 274 269 265 274 273 288 4.28 444 4 37 442
Minimum Gain [dB] -5.37 -11.54 -11.41 -11.25 -10.82 -10.12 -5.06 -5.38 -5.07 -8.69
Primary 11 12 13 14 15 16 17 18 149 20
Frequency [MHz] 1940 1980 2110 2170 2300 2350 2400 2500 2600 2700
Efficiency [dB] =207 -2.10 -3.68 -2.91 -3.65 -2.96 -2.55 -2.70 -2.57 -3.30
Efficiency [%] 52.9 61.7 42.8 51.2 43.1 0.6 55.7 53.7 55.3 46.7
TRGs [dB] -5.94 -3.15 £.61 -5.05 -6.58 -5.92 -5.30 -5.56 -5.15 -5.14
Gains pea [dB] -0.53 0.35 -0.54 0.12 -0.41 -0.04 0.78 093 148 017
Gaing e [dB] | -17.16 -13.33 -24.01 -24.39 -22.41 -2259 -26.55 -31.04 -28.00 24 63
TRGg [dB] -5.63 -5.06 B.I7 -5.79 -B.75 -6.03 -5.82 -5.87 -6.07 -7.92
Gaing peay [dB] -0.49 -0.07 -1.57 -0.56 -1.67 -0.92 -0.52 -0.36 -0.66 -2.24
Gaingum [dB] | -158.63 -21.04 -29.58 -29.66 -23.74 -29.18 -40.21 -30.12 -27.32 -31.33
UHRG [dEBE] -5.02 -7.07 -3.62 -T.87 -G5.65 -5.08 -7.88 -5.41 -T.73 -7.52
UHRGITRG [%:] 298 318 321 319 36 30.8 293 269 s 379
H-Plane -10.88 -89.33 -10.56 -9.58 -5.39 -7.25 -6.20 -5.94 522 -4 68
E1-Plane, AVG [dB] -6.08 -5.41 -E.79 £.15 -6.84 5.21 -5.50 5.37 474 -5.29
E2-Plane, AVG [dB] £.11 -5.45 -6.78 £.19 -5.42 573 -5.22 -6.05 582 542
O - - 0 0 < T 00 B -0 W
Directivity [dB] 4 63 441 479 .05 5.28 5.25 5.57 6.00 543 425
Minimum Gain [dB] -10.32 1015 -12.61 -12.30 -12.74 -11.36 -12.92 -13.66 -5.76 -10.13
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Diversity 1 2 3 4 = L [ [ g9 10
Frequency [MHz] G99 748 803 G24 894 960 1710 1785 1805 1880
Efficiency [dB] -1.13 -4.47 -4.05 -4.63 -6.33 -7.09 -11.61 -9.96 -9.29 -T1.2%6
Efficiency [%] 19.4 8.7 39.4 34.5 23.3 19.5 6.9 10.1 11.8 18.8
TRGs [dB] -7.69 -5.00 -4.63 -5.21 -7.01 -7.72 -1345 | 1233 | -11.87 | -10.24

Gainspea [dB] | -3.92 -1.01 -0.44 -1.07 -3.50 -4.25 -FA7 -6.48 -6.00 -4.70

Gainsum [dB] | -27.69 | -2652 | -2558 | -2428 | -26.74 | -29.23 | -2564 | -26.45 | -2561 | -2200

TRGgp [dE] -16.32 | -1386 | -13.04 | 1360 | -1469 | 1597 | -16.23 | 1372 | 1278 | -10.29

Gaingpeax [dB] | -10.67 -8.17 -5.33 -9.20 -9.78 1067 | -11.82 -8.80 -8.72 -6.31

Gaingun [dB] | -33.94 | -3763 | -36.36 | -3440 | -3664 | -38.31 -3745 | -31.97 | -33.03 | -3258

UHRG [dE] LTT -7.07 B.73 -T.33 -7z -10.20 -14.39 -12.62 -11.94 -59.99
UHRGITRG [%:] 544 55.0 539 537 514 459 527 542 543 532
H-Plane 547 -2.82 -2.60 -3.19 537 £.38 1217 1098 -10.51 -5.95
E1-Plane, AVG [dB] -0.82 -7.12 -£5.61 7.1 -3.68 8932 -16.66 1547 -14 .85 -12.81
E2-Plane, AVG [dB] 8.33 -5B3 527 -5.92 -7.85 -B.64 -12.68 -11.55 -11.08 -9.41
Y O T T e N R R T
Directivity [dB] 3.23 349 370 365 312 31 3.94 357 339 2.83
Minimum Gain [dB] -19.99 -17.84 -17.66 -18.07 -22.65 2357 -22.60 A7.07 -15.46 -12.26
Diversity 1 12 13 14 15 16 17 18 19 20
Frequency [MHz] 1910 1980 2110 2170 2300 2350 2400 2500 2600 2700
Efficiency [dB] -T7.02 -5.05 -4.43 -3.76 -4.39 -3.03 216 -1.88 -2.02 -3.40
Efficiency [%] 19.9 3.2 36.0 421 36.4 49.8 60.8 64.9 62.7 45.8
TRGs [dE] -10.19 -BET7 -8.60 -5.28 -B8.70 -7.28 -5.91 -5.26 -4 94 -£.63

Gainspea [dB] | -5.12 -3.28 -2.57 -2.29 -2.74 -1.20 0.01 0.58 1.43 -0.07

Gaingun [dB] | -23.71 | 41142 | -20.76 | -2364 | -2355 | -2473 | -22146 | -21.14 | -26.35 | -23.04

TRGgp [dE] -9.88 -7.53 -6.53 -5.65 -6.40 -5.07 -4.54 -4.55 -5.13 -6.20

Gaingpeg [dB] | -5.94 -3.33 -2.58 -1.57 -1.93 -0.62 0.7 1.16 2.60 0.76

Gaing,[dB] | -31.76 | 2270 | -30.32 | -2824 | -2151 | 1763 | 1723 | 18584 | 2951 | -28.27

UHRG [dE] 8T8 -T.67 -5.93 -6.26 -6.99 -5.67 -4.98 -5.50 -783 -10.23
UHRGITRG [%:] 53.2 547 56.3 5E.2 55.0 cA44 523 434 257 207
H-Plane -3.95 -7T.G6 -3.08 -7.78 -3.99 -7.95 -T.21 -7.95 -3.58 -11.19
E1-Plane, AVG [dBE] -12.54 -10.30 -10.18 -5.91 -10.43 8916 -8.03 -8.05 -3.35 -10.12
E2-Planeg, AVG [dB] -0.40 -7.97 -7.71 -T.42 -T.57 5.10 -4.62 -3.75 -3.38 -5.04
N e - R N T = Y N B
Directivity [dB] 2.69 275 279 269 3.05 3.04 3.70 4 96 5.80 5.35
Minimum Gain [dB] -12.12 -10.96 -12.87 -12.30 -12.09 -11.54 -11.07 -7.37 -22.52 -11.67

Diversity ANT (Rx Only)
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Compliance with FCC Rules and Regulations
FCC Identifier: BEJ-LW9880G

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:

(1) This device may not cause harmful interference and

(2) This device must accept any interference received, including interference that
may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules.

These limits are designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference will
not occur in a particular installation. If this equipment does cause harmful interference to
radio or television reception, which can be determined by turning the equipment off and on,
the user is encouraged to try to correct the interference by one or more of the following
measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which the receiver
is connected.

- Consult the dealer or an experienced radio/TV technician for help.

Any changes or modifications in construction of this device which are not expressly
approved by the party responsible for compliance could void the user’s authority to
operate the equipment.

Regulatory notice to host manufacturer according to KDB 996369 D03 OEM Manual

List of applicable FCC rules
- FCC Part 22, 24, 27, 90 of the FCC rules.

Summarize the specific operational use conditions
- The OEM integrator should use equivalent antennas which is the same type and
equal or less gain then an antenna listed below this instruction manual.

Limited module procedures
- The module is a single module.

Trace antenna designs

- The module with trace antenna designs, and the Antenna Specification
document includes the layout of trace design and measurement data.
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RF exposure considerations

- This equipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment. This transmitter must not be co-located or operating in
conjunction with any other antenna or transmitter.

- This equipment should be installed and operated with a minimum distance of 20 cm
(7.8 inches) between the antenna and your body. Users must follow the specific
operating instructions for satisfying RF exposure compliance.

Mobile use

- As long as the conditions above are met, further transmitter testing will not be required.
- OEM integrators should provide the minimum separation distance to end users in their
end-product manuals.

Antennas:

- This module is certified with the following integrated antenna.

- Max. Antenna gain: 3.08 dBi / Ant. Type: Carrier press Type

Any new antenna type, higher gain than listed antenna should be met the requirements of
FCC rule 15.203 and 2.1043 as permissive change procedure.

Label and compliance information

- The module is labeled with its own FCC ID. If the FCC ID is not visible when the module is
installed inside another device, then the outside of the device into which the module is
installed must also display a label referring to the enclosed module. In that case, the final
end product must be labeled in a visible area with the following:

“Contains FCC ID: BEJ-LW9880G"

Information on test modes and additional testing requirements

- OEM integrator is still responsible for testing their end-product for any additional
compliance requirements required with this module installed (for example, digital device
emissions, PC peripheral requirements, additional transmitter in the host, etc.).

Additional testing, Part 15 Subpart B disclaimer

- The final host product also requires Part 15 subpart B compliance testing with the modular
transmitter installed to be properly authorized for operation as a Part 15 digital device.
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