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1. INTRODUCTION

1. INTRODUCTION 1. Introduction 

This manual provides the information necessary to repair, calibration, description and download the features 
of this model.  

1. 1 Purpose 

Toll fraud, the unauthorized use of telecommunications system by an unauthorized part (for example,  

persons  other  than  your  company’s  employees,  agents,  subcontractors,  or  person  working  on  your 

company’s behalf) can result in substantial additional charges for your telecommunications services.  

System users are responsible for the security of own system. There are may be risks of toll fraud associated 

with your telecommunications system. System users are  responsible  for  programming  and  configuring  

the  equipment  to  prevent  unauthorized  use.  The manufacturer  does  not  warrant  that  this  product  is  

immune  from  the  above  case  but  will  prevent unauthorized  use  of  common  carrier  

telecommunication  service  of  facilities  accessed  through  or connected  to  it.  The  manufacturer  will  not  

be  responsible  for  any  charges  that  result  from  such unauthorized use.  

1. 2 Regulatory Information 

A. Security 

B. Incidence of Harm 

If  a  telephone  company  determines  that  the  equipment  provided  to  customer  is  faulty  and  possibly 

causing  harm  or  interruption  in  service  to  the  telephone  network,  it  should  disconnect  telephone 

service until repair can be done. A telephone company may temporarily disconnect service as long as repair 

is not done.  

C. Changes in Service 
A local telephone company may make changes in its communications facilities or procedure. If these 

changes could reasonably be expected to affect the use of the phones or compatibility with the net work, 

the telephone company is required to give advanced written notice to the user, allowing the user to take 

appropriate steps to maintain telephone service.  

D. Maintenance Limitation 

Maintenance limitations on the phones must be performed only by the manufacturer or its authorized agent. 

The user may not make any changes and/or repairs expect as specifically noted in this manual. Therefore, 

note that unauthorized alternations or repair may affect the regulatory status of the system and may void any 

remaining warranty.  
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E. Notice of Radiated Emission 

This model complies with rules regarding radiation and radio frequency emission as defined by local 

regulatory agencies. In accordance with these agencies, you may be required to provide information such as 

the following to the end user.  

ATTENTION   

H. Electrostatic Sensitive Devices  

Boards, which contain Electrostatic Sensitive Device (ESD), are indicated by the 

sign. information is ESD handling: Following  

  

• Service personnel should ground themselves by using a wrist strap when exchange system boards.  

• When repairs are made to a system board, they should spread the floor with anti-static mat which is  

also grounded.  

• Use a suitable, grounded soldering iron.  

• Keep sensitive parts in these protective packages until these are used.  

• When returning system boards or parts like EEPROM to the factory, use the protective package as  

described.  

  

A phone may interfere with sensitive laboratory equipment, medical equipment, etc. Interference from 

unsuppressed engines or electric motors may cause problems.  

G. Interference and Attenuation 

F. Pictures 

The pictures in this manual are for illustrative purposes only; your actual hardware may look slightly 

different.  
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2. PERFORMANCE

2.1 Product Name
LG-D821 : �WCDMA(B1,B2,B4,B5,B8)(HSPA+42Mbps(cat24)/ HSUPA 5.8Mbps(cat6) + GSM850/GSM900/DCS/PCS (GPRS Class10/EDGE 

Class10)+ FDD LTE (B1, B3, B5, B7, B8, B20) (DL:102Mpbs, UL:51.0Mbps, Max DL MIMO layers = 2, Release8(Cat3))

2.2 Supporting Standard

LG-D821 Product SPEC
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2.1 Product Name  

LG-D821 :WCDMA(B1,B2,B4,B5,B8)(HSPA+42Mbps(cat24)/ HSUPA 5.8Mbps(cat6)  

+ GSM850/GSM900/DCS/PCS (GPRS Class10/EDGE Class10)+ FDD LTE (B1, B3, B5, B7, B8, B20)  

(DL:102Mpbs, UL:51.0Mbps, Max DL MIMO layers = 2, Release8(Cat3))  

2.2 Supporting Standard 
Item Feature Comment 

Supporting Standard 

WCDMA(FDD1,2,4,5,8) 

/EGSM/GSM850/DCS1800/PCS1900 with seamless 

handover 

 

 

Frequency Range 

WCDMA(FDD1) TX : 1920 – 1980 MHz 

WCDMA(FDD1) RX : 2110 – 2170 MHz 

WCDMA(FDD2) TX : 1850 – 1910 MHz 

WCDMA(FDD2) RX : 1930 – 1990 MHz 

WCDMA(FDD4) TX : 1710 – 1755 MHz 

WCDMA(FDD4) RX : 2110 – 2155 MHz 

WCDMA(FDD5) TX : 824 – 849 MHz 

WCDMA(FDD5) RX : 869 – 894 MHz 

WCDMA(FDD8) TX : 880 – 915 MHz 

WCDMA(FDD8) RX : 925 – 960 MHz 

EGSM TX : 880 – 915 MHz 

EGSM RX : 925 – 960 MHz 

GSM850 TX : 824 – 849 MHz 

GSM850 RX : 869 – 894 MHz 

GSM900 TX     : 880 – 915 MHz 

GSM900 RX     : 925 – 960 MHz 

DCS1800 TX    : 1710 – 1785 MHz 

DCS1800 RX    : 1805 – 1880 MHz 

PCS1900 TX : 1850 – 1910 MHz 

PCS1900 RX : 1930 – 1990 MHz 

 

Application Standard WAP 2.0  
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2.3 Main Parts & Solution 
Item Part Name Comment 

Digital Baseband AP Q8064 : Qualcomm  

Analog Baseband MDM9215M : Qualcomm  

RF Chip WTR1605L : Qualcomm  

2.4 HW Features 
Item Feature Comment 

Form Factor DOP type  

Battery 

1) Capacity 

Standard : Li-Ion Polymer, 2300mAh 

 

 

2) Packing Type : Soft Pack Embeded 

Size 
Standard : 

133.9 x 68.7 x 9.1 (unit : mm) 

 

 

Weight 139.5 g with Battery 

PCB FR4, 10 Layers , 0.8t  

Stand by time 

CDMA Up to 350 hrs 

GSM Up to 350 hrs 

WCDMA Up to 350 hrs 

LTE Up to 350 hrs 

@ SCI2 (CDMA) 

@ Paging Period 5 (GSM) 

@ DRX 7 (WCDMA) 

@ DRX7 (LTE) 

Charging time 3 hrs 30min @ Power Off 

Talk time 

CDMA Up to 690 min 

GSM Up to 405 min 

WCDMA Up to 530min 

LTE Up to 230 min 

@ Tx= 10dBm (CDMA) 

@ TX=LV5(EGSM) 

@ Tx = 10dBm (WCDMA) 

@ Tx = 10dBm (LTE ) 

RX sensitivity 

WCDMA(FDD1) : -108 dBm 

WCDMA(FDD2) : -108 dBm 

WCDMA(FDD2) : -108 dBm 

WCDMA(FDD5) : -108 dBm 

WCDMA(FDD8) : -108 dBm 

EGSM         : -108 dBm 

GSM850       : -108 dBm 

DCS 1800      : -108 dBm 
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PCS 1900      : -108 dBm 

TX output power 

WCDMA/ 

 

 

 

GSM/ 

GPRS 

WCDMA B1,2, 4,8 : 

24dBm/3.84MHz,+1/-

3dBm 

WCDMA B5 : 

23.5dBm/3.84MHz,+1/-

3dBm 

EGSM        : 32.5dBm 

GSM850      : 32.5 dBm 

DCS 1800     : 30 dBm 

PCS 1900     : 30 dBm 

 

GPRS 

compatibilit

y 

EDGE 

EGSM        : 26 dBm 

GSM850       :26 dBm 

DCS 1800      : 25 dBm 

PCS 1900      : 25 dBm 

Class3(WCDMA) 

Class4 (EGSM) 

Class4 (GSM850) 

Class1 (PCS) 

Class1 (DCS) 

GPRS Class 

12 
 

E2 (GSM900) 

E2 (PCS) 

E2 (DCS) 

EDGE compatibility GPRS Class 12  

SIM card type 
Plug-In SIM 

3V /1.8V 
 

Display 

Main LCD 

IPS TFT Main LCD 

(5.0”,  1920 X 1080 Pixels) 

 

 

Built-in Camera 8M AF + 1.3M VT  

Status Indicator Yes  

Keypad 
Full Touch Screen 

Side Key : 3 

Side Key : Power On 

Volume up/down 

ANT Main : Internal Fixed Type  

System connector 5 Pin u-USB  

Ear Phone Jack 3.5Phi,  

PC synchronization Yes  

Memory(AP) 16Gb(SDRAM DDR2)  
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+ 16GB eMMC 

Speech coding FR, EFR, HR,AMR  

Vibrator Built in Vibrator  

BlueTooth Bluetooth 3.0  

MIDI(for Buzzer 

Function) 
SW Decoded 72Poly  

Music Player 
MP3/WMA/AAC/MIDI/EAAC+/HE 

AAC/OGG 
 

Video Player MPEG4, H.264  

Camcorder MPEG4 or H.263  

Voice Recording Yes  

Speaker Phone mode 

Support 
Yes  

Travel Adapter Yes  

CDROM No  

Stereo Headset Yes  

Data Cable Yes  

T-Flash 

(External Memory) 
No  
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2.5 SW Features 

Item Feature Comment 

RSSI 0 ~4  Levels  

Battery Charging 0 ~ 7  Levels  

Key Volume 0 ~ 7  Level  

Audio Volume 0 ~ 15  Level  

Time / Date Display Yes  

Multi-Language Yes 
English, Espanol, Franch, 

Korea, Chinese, etc 

Quick Access Mode Camera/Chrome/App/Message/Phone  

PC Sync No  

Speed Dial Yes Voice mail center -> 1 key 

Profile Yes 
not same with feature phone 

setting 

CLIP / CLIR Yes  

Phone Book 

Name / Number / Email /Organization/ 

Website / Postal addresses /Events/  

Note / IM / Nickname / Internet call/ 

Group 

 

Last Received 

Number 
Yes 

There is no limitation on the 

number of items. 

It depends on available 

memory amount. 

Last Missed Number Yes 

There is no limitation on the 

number of items. 

It depends on available 

memory amount. 

Search by Number 

/ Name 
Name / Number  

Group Yes 

There is no limitation on the 

number of items. 

It depends on available 

memory amount. 

2.5 SW Features



2. PERFORMANCE

- 10 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

LG-D821 Product SPEC

9

Fixed Dial Number Yes  

Service Dial Number No  

Own Number Yes Read / Write 

Voice Memo No  

Call Reminder No  

Network Selection Automatic  

Mute Yes  

Call Divert Yes  

Call Barring No  

Call Charge (AoC) No  

Call Duration No  

SMS (EMS) 

There is no limitation on the number of 

items. 

It depends on available memory 

amount. 

EMS does not support. 

SMS Over GPRS Yes  

EMS Melody / Picture 

Send / Receive / Save 

No 

No 
 

MMS MPEG4 

Send / Receive / Save 
TBD  

Long Message Yes  

Cell Broadcast Yes  

Download Yes  

Game Yes  

Calendar Yes  

Memo No  

World Clock No  

Unit Convert Yes  

Stop Watch Yes  

Wall Paper No  

WAP Browser Yes 
WAP stack and wml are not 

supported. 

Download Melody / 

Wallpaper 
 Over web browser 
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SIM Lock No  

SIM Toolkit Class 1, 2, 3, C, E  

MMS Yes  

EONS Yes  

CPHS Yes V4.2 

ENS No  

Camera Yes 
8M AF 

VT : 1.3 M HD 

JAVA  Android do not support JAVA 

Voice Dial No  

IrDa No  

Bluetooth No Ver.4.0 

FM radio Yes  

GPRS No Class 12 

EDGE Yes Class 12 

Hold / Retrieve Yes  

Conference Call Yes Max. 7 

DTMF Yes  

Memo pad No  

TTY Yes  

AMR Yes  

SyncML No  

IM Yes Gtalk 

Email Yes  
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2.6 HW SPEC. 

1) GSM transceiver specification 
Item Specification 

Phase Error Rms : 5°/ Peak : 20 ° 

Frequency Error GSM : 0.1 ppm/ DCS / PCS : 0.1 ppm 

EMC 

(Radiated Spurious Emission Disturbance) 
GSM/DCS : < -28dBm 

Transmitter Output power 
GSM850, EGSM : 5dBm ~ 32.5dBm ± 3dB 

DCS/PCS : 0dBm ~ 30dBm ± 3dB 

Burst Timing < 3.69us 

Spectrum due to modulation out to less than 

1800kHz offset 

200kHz : -36dBm 

600kHz : -51dBm/-56dBm 

Spectrum due to modulation out to larger than 

1800kHz offset to the  edge of the transmit 

band 

GSM850, EGSM : 

1800-3000kHz :< -63dBc(-46dBm) 

3000kHz-6000kHz : <-65dBc(-46dBm) 

6000kHz < : < -71dBc(-46dBm) 

DCS, PCS : 

1800-3000kHz :< -65dBc(-51dBm) 

6000kHz < : < -73dBc(-51dBm) 

Spectrum due to switching transient 
400kHz : -19dBm/-22dBm(5/0), -23dBm 

600kHz : -21dBm/-24dBm(5/0), -26dBm 

Reference Sensitivity – TCH/FS Class II(RBER) : -105dBm(2.439%) 

Usable receiver input level range 0.012(-15 - -40dBm) 

Intermodulation rejection 

– Speech channels 

± 800kHz,  ± 1600kHz 

: -98dBm / -96dBm (2.439%) 

AM Suppression 

- GSM : -31dBm 

-   DCS : -29dBm 

-98dBm/-96dBm (2.439%) 

Timing Advance ± 0.5T 

 

2.6 H/W SPEC.
1) GSM transceiver specification
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2) WCDMA transmitter specification 

Item Spec. Min Typ. Max Unit 

Maximum Output Power Power class Ⅲ 21.0 24 25.0 dBm/3.84MHz 

Frequency Accuracy - -200 - +200 Hz 

Minimum Output Power - - - -50 dBm/3.84MHz 

Occupied Bandwidth - - - 4.6 MHz 

Adjacent Channel 

Leakage Power Ratio 

Δf = ± 5MHz - - -33 dBm/3.84MHz 

Δf = ± 10MHz - - -43 dBm/3.84MHz 

Error Vector 

Magnitude(EVM) 
- - - 17 % 

Peak Code Domain Error - - - 15 dBm/3.84MHz 

Open Loop 

Output Power 

Ior =-

106.7dBm/3.84MHz 
-46.7 - -28.7 dBm/3.84MHz 

Ior =-65.7dBm/3.84MHz -23.0 - -5.0 dBm/3.84MHz 

Ior =-25.0dBm/3.84MHz -0.0 - 14.0 dBm/3.84MHz 

Transmit Off Power - - - -56 dBm/3.84MHz 

Spectrum Emission Mask 

Δf = 2.5~3.5MHz -35-15 * (Δf-2.5) dBc/30KHz 

Δf = 3.5~7.5MHz -35-1 * (Δf-3.5) dBc/1MHz 

Δf = 7.5~8.5MHz -39 10 * (Δf-7.5) dBc/1MHz 

Δf = 8.5~12.5MHz -49 dBc/1MHz 

Transmit Spurious 

Emission 

9kHz ~ 150kHz 
  

-36 dBm 

150kHz ~ 30MHz 
  

-36 dBm 

30MHz ~ 1GHz 
  

-36 dBm 

1GHz ~ 12.5GHz 
  

-30 dBm 

 

2) WCDMA transmitter specification
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3) WCDMA receiver specification 

Item Spec. Min Typ. Max Unit 

Reference 

Sensitivity Level 
BER < 0.001% - - -106.7 dBm/3.84MHz 

Maximum 

Input Level 
Pin = -25dBm - - 0.1 BER(%) 

Adjacent Channel 

Selectivity(ACS) 

Jammer(Modulation) 

= -52dBm/3.84MHz 

Δf = ± 5MHz 

BER < 0.001% 

- - -103 dBm/3.84MHz 

In Band Blocking 

Jammer(Modulation) 

= -56dBm/3.84MHz 

Δf = ± 10MHz 

BER < 0.001% 

- - -103.7 dBm/3.84MHz 

Jammer(Modulation) 

= -44dBm/3.84MHz 

Δf = ± 15MHz 

BER < 0.001% 

- - -103.7 dBm/3.84MHz 

Inter-modulation 

Desensitization 

Jammer1(CW)= -46dBm 

Jammer2(Modulation) 

= -46dBm/3.84MHz 

Δf=± 10MHz 

BER < 0.001% 

- - -103.7 dBm/3.84MHz 

Jammer1= -46dBm(CW) 

Jammer2(Modulation) 

= -46dBm/3.84MHz 

Δf=± 20MHz 

BER < 0.001% 

- - -103.7 dBm/3.84MHz 

Spurious Emissions 

30kHz ~ 1GHz - - -57 dBm/30kHz 

1GHz ~ 1.92GHz - - -47 dBm/1MHz 

1.92GHz ~ 1.98GHz - - -60 dBm/3.84MHz 

1.98GHz ~ 2.11GHz - - -47 dBm/3.84MHz 

2.11GHz ~ 2.17GHz - - -60 dBm/3.84MHz 

2.17GHz ~ 12.75GHz - - -47 dBm/1MHz 

3) WCDMA receiver specification
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4) HSDPA transmitter / receiver specification 

 
Item Spec. Min Typ. Max Unit 

transmitter 

5.2.A Maximum 

Output Power 

with HS-DPCCH 

1/15 ≤ βc/βd ≤ 12/15 

13/15 ≤ βc/βd ≤ 15/8 

15/7 ≤ βc/βd ≤ 15/0 

21 

20 

19 

23 

22.5 

22 

25 

25 

25 

dBm/3.84MHz 

5.7A HS-DPCCH 
MAX / 

0dBm 

Step 0 0 dBm +/- 1 dB dB 

Step 1 – Step 0 6 dB +/- 2.3 dB dB 

Step 2 – Step 3 1 dB +/- 0.6 dB dB 

Step 5 – Step 4 0 dB +/- 0.6 dB dB 

Step 6 – Step 7 5 dB +/- 2.3 dB dB 

5.9A Spectrum 

Emission Mask 

with HS-DPCCH 

Δf = 2.5~3.5MHz -35-15 * (Δf-2.5) dBc/30KHz 

Δf = 3.5~7.5MHz -35-1 * (Δf-3.5) dBc/1MHz 

Δf = 7.5~8.5MHz -39 10 * (Δf-7.5) dBc/1MHz 

Δf = 8.5~12.5MHz -49 dBc/1MHz 

5.10A Adjacent 

Channel 

Leakage Power 

Ratio with HS-

DPCCH 

Δf = ± 5MHz - - -33 dBm/3.84MHz 

Δf = ± 10MHz - - -43 dBm/3.84MHz 

5.13.1A Error 

Vector 

Magnitude 

(EVM) with HS-

DPCCH 

MAX Power 

-20 dBm 
- - 17.5 % 

receiver 

6.3A Maximum 
Input Level for            
HS-PDSCH 
Reception 

Pin = -25dBm - - 10 BLER(%) 

 

4) HSDPA transmitter / receiver specification
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5) LTE Transmitter specification 
Item Spec. Min Typ. Max Unit 

Maximum Output  

Power (Class III) 

Power class 3 

(Environmental Test ) 

20.3          

( 20.3) 

23.0          

( 23.0) 

25.7          

( 25.7) 

dBm/ 

10MHz 

Frequency Error QPSK 
-0.1 PPM 

-15hz 
- 

+0.1 PPM 

+15hz  

EVM 
QPSK 

16QAM   

17.5 

12.5 
% 

IQ-component QPSK, 12RB 
  

-24.2 dBc 

In-band emissions  

for non allocated RB 
QPSK, 12RB 

  
-24.2 dB 

Spectrum Flatness QPSK, 50RB -2 
 

+3.4 dB 

Occupied bandwidth QPSK, 50RB 
  

10 MHz 

ACLR 

(Adjacent Channel 

Leakage Power Ratio) 

E-UTRA ACLR1 
  

-29.2 dB 

UTRA ACLR1 
  

-32.2 dB 

UTRA ACLR2 
  

-35.2 dB 

Transmitter  

Spurious emissions 

9 kHz < f < 150 kHz 
  

-36 dBm/1kHz 

150kHz < f < 30 MHz 
  

-36 dBm/10kHz 

30MHz < f < 1GHz 
  

-36 dBm/100kHz 

1GHz < f < 12.75GHz 
  

-30 dBm/1MHz 
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6) LTE receiver specification 
Item Spec. Min Typ. Max Unit 

Sensitivity Level 

(DL : QPSK, 50RB 

 UL : QPSK, 25RB) 

Dual Receiver 
  

B2: -95 

B4 : -97 

B17: -94 

dBm/ 

10MHz 

Single Receiver 

(exception in 3GPP)   

B2 : -92 

B4 : -94.0 

B17: -91.0 

dBm 

/10MHz 

Maximum input Level 

Dual Receiver 

(DL : 64QAM, 50RB 

 UL : QPSK, 12RB) 
  

-25.7 
dBm 

/10MHz 

ACS 

(Adjacent Channel 

 Selectivity) 

Dual Receiver 

(DL : QPSK, 50RB 

 UL : QPSK, 12RB) 

Δf = ± 7.5MHz, LTE BW 

5MHz 

  
33 dB 

In-Band Blocking 

(DL : QPSK, 50RB 

 UL : QPSK, 20RB) 

Dual Receiver 

Δf = ± 7.5MHz, LTE BW 

5MHz 

Δf = ± 12.5MHz, LTE BW 

5MHz 

  
-88.3 

dBm 

/10MHz 

Narrow Band Blocking 

(DL : QPSK, 50RB 

 UL : QPSK, 20RB) 

Dual Receiver 

Δf = ± 5.2125MHz, CW   
-81.3 

dBm 

/10MHz 

Intermodulation 

(DL : QPSK, 50RB 

 UL : QPSK, 20RB) 

Dual Receiver 

Δf = ± 12.5MHz, CW 

Δf = ± 25MHz, LTE BW 

5MHz 

  
-88.3 

dBm 

/10MHz 

Spurious emissions 

(DL : QPSK, 0RB 

 UL : QPSK, 0RB) 

Dual Receiver 

30MHz < f < 1GHz   
-57 

dBm 

/100kHz 

1GHz < f < 12.75 GHz 
  

-47 
dBm 

/1MHz 
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7) WLAN 802.11a transceiver specification 
Item Specification 

Transmit Frequency 5170 ~ 5815 MHz (CH36 ~ 64, CH100 ~ 124, CH149 ~ 161) 

Tx Power Level ≤ 2.5mW/MHz(CH36 ~ 48), ≤ 10mW/MHz(CH52 ~ 161) 

Frequency Tolerance within ±20 PPM 

Chip clock Frequency 

Tolerance 
within ±20 PPM 

Spectrum Mask 

≤ -20 @ ±11MHz offset (9Mhz ~ 11MHz) 

≤ -28 @ ±20MHz offset (11MHz ~ 20Mhz) 

≤ -40 @ ±30MHz offset (20MHz ~ 30Mhz) 

Transmitter constellation error 

(rms EVM) 

≤ -5dB@6Mbps, ≤ -8dB@9Mbps, ≤ -10dB@12Mbps, 

≤ -13dB@18Mbps, ≤ -16dB@24Mbps, ≤ -19dB@36Mbps, 

≤ -22dB@48Mbps, ≤ -25dB@54Mbps 

Spurious Emissions 

< -36 dBm @ 30 MHz to 47 MHz 

< -54 dBm @ 47 MHz to 74 MHz 

< -36 dBm @ 74 MHz to 87,5 MHz 

< -54 dBm @ 87,5 MHz to 118 MHz 

< -36 dBm @ 118 MHz to 174 MHz 

< -54 dBm @ 174 MHz to 230 MHz 

< -36 dBm @ 230 MHz to 470 MHz 

< -54 dBm @ 470 MHz to 862 MHz 

< -36 dBm @ 862 MHz to 1 GHz 

< -30 dBm @ 1 GHz to 5.15 GHz 

< -30 dBm @ 5.35 GHz to 5.47 GHz 

< -30 dBm @ 5.725 GHz to 26.5 GHz 

Rx Min input Sensitivity 

PER ≤ 10% 

-82dBm@6Mbps, -81dBm@9Mbps, -79dBm@12Mbps 

-77dBm@18Mbps, -74dBm@24Mbps, -70dBm@36Mbps 

-66dBm@48Mbps, -65dBm@54Mbps 

Rx Max input Sensitivity ≥ -30dBm(6,9,12,18,24,36,48,54Mbps) @ PER ≤ 10% 

7) WLAN 802.11a transceiver specification
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Rx Adjacent Channel 

Rejection 

PER ≤ 10%, 

ACR ≥ 16dB@6Mbps, ACR ≥ 15dB@9Mbps, 

ACR ≥ 13dB@12Mbps, ACR ≥ 11dB@18Mbps, 

ACR ≥ 8dB@24Mbps, ACR ≥ 4dB@36Mbps 

ACR ≥ 0dB@48Mbps, ACR ≥ -1dB@54Mbps 

※ACR shall be measured by setting the desired signal's strength 

3 dB above the rate-dependent 

sensitivity specified in min input sensitivity 

 
7) WLAN 802.11b transceiver specification 

Item Specification 

Transmit Frequency 2400 MHz ~ 2483.5 MHz ( CH1~CH13 ) 

Tx Power Level ≤ 20dBm under (Europe), ≤ 30dBm under (USA) 

Frequency Tolerance within ±25 PPM 

Chip clock Frequency 

Tolerance 
within ±25 PPM 

Spectrum Mask 
≤ -30 @ fc-22MHz< f <fc-11MHz and fc+11MHz< f <fc+22MHz 

≤ -50 @ f < fc-22MHz and f > fc+22MHz 

Power ramp on/off time ≤ 2us 

Carrier Suppression ≤ -15dB 

Modulation Accuracy(Peak EVM) ≤ 35% 

Spurious Emissions 

< -36 dBm @ 30MHz ~ 1GHz 

< -30 dBm above @ 1GHz ~ 12.75GHz 

< -47 dBm @ 1.8GHz ~ 1.9GHz 

< -47 dBm @ 5.15GHz ~ 5.3GHz 

Rx Min input Sensitivity ≤ -76dBm(1Mbps,2Mbps,5.5Mbps,11Mbps) @ FER ≤ 8% 

Rx Max input Sensitivity ≥ -10dBm(1Mbps,2Mbps,5.5Mbps,11Mbps) @ FER ≤ 8% 

Rx Adjacent Channel 

Rejection 

≥ 35dB @FER ≤ 8%, 

interference input signal -70dBm@fc±25MHz(11Mbps) 
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Rx Adjacent Channel 

Rejection 

PER ≤ 10%, 

ACR ≥ 16dB@6Mbps, ACR ≥ 15dB@9Mbps, 

ACR ≥ 13dB@12Mbps, ACR ≥ 11dB@18Mbps, 

ACR ≥ 8dB@24Mbps, ACR ≥ 4dB@36Mbps 

ACR ≥ 0dB@48Mbps, ACR ≥ -1dB@54Mbps 

※ACR shall be measured by setting the desired signal's strength 

3 dB above the rate-dependent 

sensitivity specified in min input sensitivity 

 
7) WLAN 802.11b transceiver specification 

Item Specification 

Transmit Frequency 2400 MHz ~ 2483.5 MHz ( CH1~CH13 ) 

Tx Power Level ≤ 20dBm under (Europe), ≤ 30dBm under (USA) 

Frequency Tolerance within ±25 PPM 

Chip clock Frequency 

Tolerance 
within ±25 PPM 

Spectrum Mask 
≤ -30 @ fc-22MHz< f <fc-11MHz and fc+11MHz< f <fc+22MHz 

≤ -50 @ f < fc-22MHz and f > fc+22MHz 

Power ramp on/off time ≤ 2us 

Carrier Suppression ≤ -15dB 

Modulation Accuracy(Peak EVM) ≤ 35% 

Spurious Emissions 

< -36 dBm @ 30MHz ~ 1GHz 

< -30 dBm above @ 1GHz ~ 12.75GHz 

< -47 dBm @ 1.8GHz ~ 1.9GHz 

< -47 dBm @ 5.15GHz ~ 5.3GHz 

Rx Min input Sensitivity ≤ -76dBm(1Mbps,2Mbps,5.5Mbps,11Mbps) @ FER ≤ 8% 

Rx Max input Sensitivity ≥ -10dBm(1Mbps,2Mbps,5.5Mbps,11Mbps) @ FER ≤ 8% 

Rx Adjacent Channel 

Rejection 

≥ 35dB @FER ≤ 8%, 

interference input signal -70dBm@fc±25MHz(11Mbps) 
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8) WLAN 802.11g  transceiver specification 
Item Specification 

Transmit Frequency 2400 MHz ~ 2483.5 MHz ( CH1~CH13 ) 

Tx Power Level ≤ 20dBm under (Europe), ≤ 30dBm under (USA) 

Frequency Tolerance within ±25 PPM 

Chip clock Frequency Tolerance within ±25 PPM 

Spectrum Mask 

≤ -20 @ ±11MHz offset (9Mhz ~ 11MHz) 

≤ -28 @ ±20MHz offset (11MHz ~ 20Mhz) 

≤ -40 @ ±30MHz offset (20MHz ~ 30Mhz) 

Transmitter constellation error 

(rms EVM) 

≤ -5dB@6Mbps, ≤ -8dB@9Mbps, ≤ -10dB@12Mbps, 

≤ -13dB@18Mbps, ≤ -16dB@24Mbps, ≤ -19dB@36Mbps, 

≤ -22dB@48Mbps, ≤ -25dB@54Mbps 

Spurious Emissions 

< -36 dBm @ 30MHz ~ 1GHz 

< -30 dBm above @ 1GHz ~ 12.75GHz 

< -47 dBm @ 1.8GHz ~ 1.9GHz 

< -47 dBm @ 5.15GHz ~ 5.3GHz 

Rx Min input Sensitivity 

PER ≤ 10% 

-82dBm@6Mbps, -81dBm@9Mbps, -79dBm@12Mbps 

-77dBm@18Mbps, -74dBm@24Mbps, -70dBm@36Mbps 

-66dBm@48Mbps, -65dBm@54Mbps 

Rx Max input Sensitivity ≥ -20dBm(6,9,12,18,24,36,48,54Mbps) @ PER ≤ 10% 

Rx Adjacent Channel 

Rejection 

PER ≤ 10%, 

ACR ≥ 16dB@6Mbps, ACR ≥ 15dB@9Mbps, 

ACR ≥ 13dB@12Mbps, ACR ≥ 11dB@18Mbps, 

ACR ≥ 8dB@24Mbps, ACR ≥ 4dB@36Mbps 

ACR ≥ 0dB@48Mbps, ACR ≥ -1dB@54Mbps 

※ACR shall be measured by setting the desired signal's strength 3 dB 

above the rate-dependent 

sensitivity specified in min input sensitivity 
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9) WLAN 802.11n(HT20) transceiver specification 

Item Specification 

Transmit Frequency 

2400 MHz ~ 2473.5 MHz ( CH1~CH11) (USA) 

5150~5850MHz(CH36,CH40,CH44,CH48~116,CH132~165) (USA) 

2400 MHz ~ 2483.5 MHz ( CH1~CH13) (Europe) 

5150~5725MHz(CH36,CH40,CH44,CH48~140) (Europe) 

Tx Power Level 

≤20dBm (CH1~13) (Europe), ≤ 30dBm (CH1~11) (USA) 
<50mW(CH36~48), <250mW(CH52~140), <1W(CH149~165) (USA) 

≤20dBm(CH36~64), ≤27dBm(CH100~140) (Europe) 

Frequency Tolerance 
within ±25 PPM(2400 ~ 2483.5 MHz) 

within ±20 PPM(5150 ~ 5850 MHz) 

Chip clock Frequency 

Tolerance 

within ±25 PPM(2400 ~ 2483.5 MHz) 

within ±20 PPM(5100 ~ 5850 MHz) 

Spectrum Mask 

≤ -20 @ ±11MHz offset (9Mhz ~ 11MHz) 
≤ -28 @ ±20MHz offset (11MHz ~ 20Mhz) 
≤ -45 @ ±30MHz offset (20MHz ~ 30Mhz) 

Transmitter constellation error 

(rms EVM) 

≤ -5dB@6.5Mbps, ≤ -10dB@13Mbps, ≤ -13dB@19.5Mbps, 
≤ -16dB@26Mbps, ≤ -19dB@39Mbps, ≤ -22dB@52Mbps, 

≤ -25dB@58.5Mbps, ≤ -28dB@65Mbps 

Spurious Emissions 

[ 2400 MHz ~ 2483.5 MHz ( CH1 ~ 13 ) ] 
< -36 dBm @ 30MHz ~ 1GHz 

< -30 dBm above @ 1GHz ~ 12.75GHz 
< -47 dBm @ 1.8GHz ~ 1.9GHz 

< -47 dBm @ 5.15GHz ~ 5.3GHz 
[ 5150 MHz ~ 5850 MHz ( CH36 ~ 165 ) ] 

< -36 dBm @ 30 MHz to 47 MHz 
< -54 dBm @ 47 MHz to 74 MHz 

< -36 dBm @ 74 MHz to 87,5 MHz 
< -54 dBm @ 87,5 MHz to 118 MHz 
< -36 dBm @ 118 MHz to 174 MHz 
< -54 dBm @ 174 MHz to 230 MHz 
< -36 dBm @ 230 MHz to 470 MHz 
< -54 dBm @ 470 MHz to 862 MHz 

< -36 dBm @ 862 MHz to 1 GHz 
< -30 dBm @ 1 GHz to 5.15 GHz 

< -30 dBm @ 5.35 GHz to 5.47 GHz 
< -30 dBm @ 5.725 GHz to 26.5 GHz 
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Rx Min input Sensitivity 

PER ≤ 10% 
-82dBm@6.5Mbps, -79dBm@13Mbps, -77dBm@19.5Mbps 

-74dBm@26Mbps, -70dBm@39Mbps, -66dBm@52Mbps 
-65dBm@58.5Mbps, -64dBm@65Mbps 

Rx Max input Sensitivity 
≥ -20dBm @ PER ≤ 10%(2400 ~ 2483.5 MHz) 
≥ -30dBm @ PER ≤ 10%(5150 ~ 5850  MHz) 

Rx Adjacent Channel 
Rejection 

PER ≤ 10%, 
ACR ≥ 16dB@6.5Mbps, ACR ≥ 13dB@13Mbps, 
ACR ≥ 11dB@19.5Mbps, ACR ≥ 8dB@26Mbps, 

ACR ≥ 4dB@39Mbps, ACR ≥ 0dB@52Mbps 
ACR ≥ -1dB@58.5Mbps, ACR ≥ -2dB@65Mbps 

※ACR shall be measured by setting the desired signal's strength 3 dB 
above the rate-dependent 

sensitivity specified in min input sensitivity 
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10) Bluetooth transmitter specification 

Item Spec. Min Typ. Max Unit 

Output Power 
DH5 

PRBS9 

Nominal Pwr -6 - +20 dBm 

Peak Pwr - - +23 dBm 

Power Density 
DH5 

PRBS9 @100kHz BW  - +20 dBm 

Frequency Range 
DH5 

PRBS9 
-30dBm 

@100kHz BW 
2400 - 2483 MHz 

Tx Output Spectrum 
(20dB BW) 

DH5 
PRBS9 

Δf =f
H
-f

L
 

 - 1 MHz 

Tx Output Spectrum 
(Adjacent Output Power) 

DH5 
PRBS9 

@M-N = 2  - -20 dBm 

@M-N >= 3  - -40 dBm 

Modulation Index 

DH5 
11110000 

f1
AVG

 140 - 175 kHz 

DH5 
10101010 

f2
MAX

 115 -  
kHz 

f2
AVG

/f1
AVG

 0.8 -   

Initial Carrier Freq. 
Tolerance 

DH5 
PRBS9  -75 - +75 kHz 

Carrier Frequency Drift 

DH1 
10101010 

Freq. Drift -25 - +25 kHz 

Drift Rate -20 - +20 kHz/50us 

DH3 
10101010 

Freq. Drift -40 - +40 kHz 

Drift Rate -20 - +20 kHz/50us 

DH5 
10101010 

Freq. Drift -40 - +40 kHz 

Drift Rate -20 - +20 kHz/50us 

Out of Band Spurious 
Emission 

DH1 
PRBS9 

@ 30MHz ~ 12.75GHz 20   dBc 

 

11) Bluetooth transmitter specification
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11) Bluetooth  receiver specification 

Item Spec. Min Typ. Max Unit 

Sensitivity 

(Single Slot Packet) 

DH1 

PRBS9 
BER @ 0.1% 

 
- -70 dBm 

Sensitivity 

(Multi Slot Packet) 

DH5 

PRBS9 
BER @ 0.1% 

 
- -70 dBm 

C/I Performance 
DH1 

PRBS9 

Co-Channel 

-60dBm@ BER0.1%  
- 11 

dB 

C/I @1MHz 

-60dBm@ BER 0.1%  
- 0 

C/I @2MHz 

-60dBm@ BER 0.1%  
- -30 

C/I @≥3MHz 

-67dBm@ BER0.1%  
- -40 

C/I @Image 

-67dBm@ BER 0.1%  
- -9 

C/I @1MHz Image 

-67dBm@ BER 0.1%  
- -20 

Blocking Performance 
DH1 

PRBS9 

-10dBm @ 

30M ~2 GHz 

 
- -67 dBm 

-27dBm @ 

2 ~ 2.4 GHz 

-27dBm @ 

2.5 ~ 3 GHz 

-10dBm @ 

3 ~ 12.75 GHz 

12) Bluetooth receiver specification
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Intermodulation 

Performance 

DH1 

PRBS9 

Δf = +5MHz (CW) 

Δf = +10MHz (BT) 

BER @ 0.1% 
 

- -64 dBm 

Δf = -5MHz (CW) 

Δf = -10MHz (BT) 

BER @ 0.1% 
 

- -64 dBm 

Maximum Input Level 
DH1 

PRBS9 
BER @ 0.1% -20 - 

 
dBm 

 

12) GPS receiver specification 
Item Specification 

Receive Frequency 1574.42 MHz ~ 1576.42 MHz 

Minimum Sensitivity 1 satellite  ≥-142dBm, 7 satellites ≥ -147dBm at coarse time aiding 

 

13) NFC 
Operate below 3 mode. 

1) Card mode : Smart Card capability for mobile device(recognition distance : over 20mm) 

2) Reader mode : Get information from tag(recognition distance : over 20mm) 

3) Peer-to-peer mode : Device to device communication(recognition distance : over 5mm) 
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Item Specification 
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Minimum Sensitivity 1 satellite  ≥-142dBm, 7 satellites ≥ -147dBm at coarse time aiding 

 

13) NFC 
Operate below 3 mode. 

1) Card mode : Smart Card capability for mobile device(recognition distance : over 20mm) 

2) Reader mode : Get information from tag(recognition distance : over 20mm) 
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13) GPS receiver specification

14) NFC

Operate below 3 mode.

1) Card mode : Smart Card capability for mobile device(recognition distance : over 20mm)

2) Reader mode : Get information from tag(recognition distance : over 20mm)

3) Peer-to-peer mode : Device to device communication(recognition distance : over 5mm)
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14) Current consumption 

Item 
Specification 

LTE WCDMA GSM CDMA 

1. Sleep Mode 6mA  ↓ 6mA  ↓ 6mA  ↓ 6mA  ↓ 

2. Sleep : Ear jack 
connected 

6mA  ↓ 6mA  ↓ 6mA  ↓ 6mA  ↓ 

3. Sleep & Idle average 
6.5mA↓ 

@ SCI2 

6.5mA ↓ 

@ DRX 7 

6.5mA ↓ 

@ P.P 5 

6.5mA ↓ 

@ SCI2 

4. BT Connected 
Sleep& Idle 

9.5mA ↓ 9.5mA ↓ 9.5mA ↓ 9.5mA ↓ 

5. Talk Mode 

-Max Pwr : 

850mA↓ @ 

Avg 
-Tx 10dBm 

400mA ↓ 

@ Avg 

-Max Pwr : 

500mA↓ 

@ Avg 
- Tx 10dBm 

260 mA↓ 

@ Avg 

GSM LVL 5 

340 mA↓ 

@ Avg 

-Max Pwr: 

650mA↓ 

@ Avg 
-Tx 10dBm 

200mA ↓ 

@ Avg 

6. No SVC Mode 200mA ↓ 200mA ↓ 200mA ↓ 200mA ↓ 

7. Flight mode 6.0mA↓ 6.0mA↓ 6.0mA↓ 6.0mA↓ 

8. Power Off Mode 500uA ↓ 500uA ↓ 500 uA ↓ 500 uA ↓ 

 

15) Current consumption
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15) Battery life time 

Item Specification Test Condition 

Standby 

(LTE) 

350 hours over 

6.5mA ↓ 
DRX 7 @ BATT : 2300mAh 

Standby 

(GSM) 

350 hours over 

6.5mA ↓ 
EGSM P5 @ BATT : 2300mAh 

Standby 

(WCDMA) 

350 hours over 

6.5mA ↓ 
DRX7 @ BATT : 2300mAh 

Standby 

(CDMA) 

350 hours over 

6.5mA ↓ 
SCI2 @ BATT : 2300mAh 

Voice Call 

(WCDMA) 

530 mins over 

260mA ↓ 
10dBm @ BATT :2300mAh (AMR Mode) 

Voice Call 

(GSM) 

405 mins over 

340mA ↓ 
EGSM, LV5 @ BATT : 2300mAh 

Voice Call (VT) 
153 mins over (TBD) 

900mA ↓ (TBD) 

4G , Tx:+12dBm, Speaker Mode, Max volume 

@ BATT :2300mAh 

Voice Call 

(LTE) 

230 mins over 

600mA ↓ 
LTE Cat2 @ TX 10dBm & LCD ON(Default Brightness) 

Voice Call 

(CDMA) 

690 mins over 

200mA ↓ 
10dBm @ BATT : 2300mAh 

 

16) Charging hour 
3hour 30min. under (typ. 2300mAh battery, 1.2A TA) 

 

16) Battery life time

17) Charging hour

3hour 30min. under (typ. 2300mAh battery, 1.2A TA)
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17) RSSI indicator (Based on Cell power) :  

 

Specification 

Unit 
LTE WCDMA GSM CDMA 

BAR 4->3 -85dBm±3dBm -88dBm±3dBm -90dBm±3dBm -76dBm±3dBm 

Antenna 
BAR 

BAR 3->2 -95dBm±3dBm -96dBm±3dBm -98dBm±3dBm -86dBm±3dBm 

BAR 2->1 -105dBm±3dBm -102dBm±3dBm -104dBm±3dBm -96dBm±3dBm 

BAR 1->0 -115dBm±3dBm -106dBm±3dBm -108dBm±3dBm 
-

101dBm±3dBm 

1) WCDMA setting : Uplink ParametersMaximum Uplink Transmit Power Level(=24dBm) 

2)After cell power change, at least 10sec delay is necessary before RSSI measurement.(RSSI stability) 

 

18) Battery indicator 
Battery Bar Specification Battery Bar Specification 

Bar 20(Full) 98% above Bar 9 -> Bar 8 43% -> 42% 

Bar 20 -> Bar 19 98% -> 97% Bar 8 -> Bar 7 38% -> 37% 

Bar 19 -> Bar 18 93% -> 92% Bar 7 -> Bar 6 33% -> 32% 

Bar 18 -> Bar 17 88% -> 87% Bar 6 -> Bar 5 28% -> 27% 

Bar 17 -> Bar 16 83% -> 82% Bar 5 -> Bar 4 23% -> 22% 

Bar 16 -> Bar 15 78% -> 77% Bar 4 -> Bar 3 18% -> 17% 

Bar 15 -> Bar 14 73% -> 72% Bar 3 -> Bar 2 13% -> 12% 

Bar 14 -> Bar 13 68% -> 67% Bar 2 -> Bar 1 8% -> 7% 

Bar 13 -> Bar 12 63% -> 62% Bar 1 -> Bar 0 3% -> 2% 

Bar 12 -> Bar 11 58% -> 57% Power off 1% below 

Bar 11 -> Bar 10 53% -> 52% Low battery pop-up 14% ,4% 

Bar 10 -> Bar 9 48% -> 47% 
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17) RSSI indicator (Based on Cell power) :  

 

Specification 

Unit 
LTE WCDMA GSM CDMA 
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-
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18) Battery indicator 
Battery Bar Specification Battery Bar Specification 

Bar 20(Full) 98% above Bar 9 -> Bar 8 43% -> 42% 

Bar 20 -> Bar 19 98% -> 97% Bar 8 -> Bar 7 38% -> 37% 

Bar 19 -> Bar 18 93% -> 92% Bar 7 -> Bar 6 33% -> 32% 

Bar 18 -> Bar 17 88% -> 87% Bar 6 -> Bar 5 28% -> 27% 

Bar 17 -> Bar 16 83% -> 82% Bar 5 -> Bar 4 23% -> 22% 

Bar 16 -> Bar 15 78% -> 77% Bar 4 -> Bar 3 18% -> 17% 

Bar 15 -> Bar 14 73% -> 72% Bar 3 -> Bar 2 13% -> 12% 

Bar 14 -> Bar 13 68% -> 67% Bar 2 -> Bar 1 8% -> 7% 

Bar 13 -> Bar 12 63% -> 62% Bar 1 -> Bar 0 3% -> 2% 

Bar 12 -> Bar 11 58% -> 57% Power off 1% below 

Bar 11 -> Bar 10 53% -> 52% Low battery pop-up 14% ,4% 

Bar 10 -> Bar 9 48% -> 47% 
  

 
 
 
 
 
 
 

   

18) RSSI indicator (Based on Cell power) :

19) Battery indicator

1) WCDMA setting : Uplink Parameters-> Maximum Uplink Transmit Power Level(=24dBm)

2) After cell power change, at least 10sec delay is necessary before RSSI measurement.(RSSI stability)
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LG-D821 Product SPEC

28

2.8 D821 Figures 
 

 

2.7 D821 Figures
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3. TROUBLE SHOOTING

TOP

3.1 RF Component

U1001
UMTS(B1,B2,B4,B8)

LTE(B1,B3,B8)
GSM Quad

MMPA

U2002
DC –DC 

Convertor

U2000
DC –DC 

Convertor

U1008
UMTS(B5/B6)

LTE(B5)

U1002
B20  PAM 

FL1006
B20 Tx SAW

U1003
B7 PAM

FL1019
B7 Tx 

Separator
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BOT

SW2000
RF Switch

FL2003
DRx

Separator

U2004
RF  Transceiver

FL13002
Separator

U1000
Separator

FL1005
B20

Duplexer

FL1001
B5/B6

B19
Duplexer

FL1013
B2

Duplexer
FL1018

Separator

FL1012
B4

Duplexer
FL1013

B3
Duplexer

FL1020
B1/B4

Separator

FL1007
B1

Duplexer

U2001
B1,4

/B2/B3
DRx 

Separator

U2007
B7

DRx 
Separator

FL2012
B7 DRx

Separator
FL2014
B7 DRx 

SAW

DRx SAW
FL2002/ 2001 /2000   

B3/ B2 /B1,4 
FL2008

B20
DRx 
SAW

U2003
B5/ B8
DRx Separator

FL1015
B7 Duplexer

DRx SAW
FL2007/ 2005
B8/ B5

FL1016
B7

Balun

SW1003
RF Switch

SW1002
RF Switch

FL1014
Coupler

FL1003
B8

Duplexer
FL1011

Separator

SW1001
RF Switch

SW1000
RF Switch
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RF component

Reference No. Description Reference No. Description

FL1001 B5, B6 GSM850 Duplexer FL1002 B5, B6 Low Pass Filter

FL1003 B8, GSM900 Duplexer FL1004 B8 Low Pass Filter

FL1005 B20 Duplexer FL1006 B20 Tx Saw Filter

FL1007 B1 Duplexer FL1008 B2, GSM1900 Duplexer

FL1012 B4 Duplexer FL1013 GSM 1800 Duplexer

U2005 GPS LNA FL1018 B1, B2, B4, GSM1800, GSM1900 
Separator

FL1020 B1, B4 Separator FL2000 B1, B4 DRx SAW Filter

FL2001 B2 DRx SAW Filter FL2003 B1, B2, B4, B5, B6, B8, B20 
Separator

FL2005 B5 DRx SAW Filter FL2007 B8 DRx SAW Filter

FL2008 B20 DRx SAW Filter FL2009 GPS, B7 Separator

FL2011 GPS SAW Filter U1002 B20 PAM

U1000 B5, B8, B20, GSM850, GSM900 
Separator U1001 B1, B2, B4, B8 GSM Quad MMPA

U1008 B5, B6 PAM U2000 DC-DC convertor

U2001 B1, B2, B4 DRx Separator U2002 DC-DC convertor (QFE1100)

U2003 B5, B6, B8 DRx Separator U2004 RF Transceiver
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3.2 SIGNAL PATH

TOP/BOT

<U1001, MMPA>

1. WCDMA, LTE B1 TX PATH

2. WCDMA B4 TX PATH

3. WCDMA B2 TX PATH

4. WCDMA B8 TX PATH

5. GSM_HB TX PATH

6. GSM_LB TX PATH

7. COMMON High Band TX/RX PATH

8. COMMON Low Band TX/RX PATH

<U1008, B5 PAM>

9.WCDMA, LTE B5 / WCDMA B6 / TX PATH

<U1002, B20 PAM>

10. LTE B20 TX PATH

<U1003, B7 PAM>

11. LTE B7 TX PATH

WCDMA/LTE/CDMA/GSM TX flow

TOP
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BOT
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- WCDMA/LTE/CDMA/GSM PRX flow

1. WCDMA, LTE B1 PRX PATH

2. WCDMA B4 PRX PATH

3. WCDMA B2 / GSM 1900 PRX PATH

4. WCDMA, LTE B8 / GSM900 PRX PATH

5. LTE B3 / GSM 1800 PRX PATH

6. COMMON High Band TX/RX PATH

7. COMMON Low Band TX/RX PATH

8. WCDMA, LTE B5 / WCDMA B6 / GSM850 PRX PATH

9. LTE B20 PRX PATH

10. LTE B7 TX PATH
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- WCDMA/LTE/CDMA DRX flow

1. WCDMA, LTE B1 / WCDMA B4 DRX PATH

2. WCDMA B2 DRX PATH

3. WCDMA, LTE B8 DRX PATH

4. WCDMA, LTE B5 / WCDMA B6 DRX PATH

5. LTE B20 DRX PATH

6. LTE B7 DRX PATH



3. TROUBLE SHOOTING

- 37 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

3.3 Checking XO Block
The output frequency (19.2MHz) of XO (X6000) is used as the reference one of WTR1605L(U2004) and PM8941(U6002) 

nternal VCO.

X6000

TP1

U2004

TP2

BOT

TOP
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Schematic of the Crystal Part (19.2MHz)

EAW62063901

X6000
1RAA19200AAA

19.2MHz
21

34 SENSOR XTAL2

XTAL1 GND1

C6027

0.1u

C6028

1n

R6031

DNI

D
N

I
R

60
33

R
60

32
D

N
I

13'1/21

DNI(100K,1%)
DNI(0 ohm)

TP1

DNIC2078

0R2017100pC2027
79
120

XO_IN
VTUNE_PRX

XO_OUT_A0

TP2
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Check TP1

1.9 .2 MHz Single Check the X6000
No

Yes

Check TP2

19.2MHz Signal Check the U6002
No

Yes

XO OK
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3.4 Checking RF Front-end Separator

3.4.1 FL1018 (High Band)

Check the supply voltage and control level for FL1018/U1000

FL1018
Separator

TP2

TP1
TP3

BOT

L1054

DNI

LMSP32QP-F03

EAT61793601
FL1018

23

11
10

8
9

6
7

5
13

4
12

2
1514

20

17

21

16
22

19

3

18

1
TR
X
2

VDD

TR
X
10

VIO

TR
X
3

TR
X
4

SCLK

G
N
D
5

SDATA

TR
X
6

TR
X
5

TR
X
1

G
N
D
4

G
N
D
1

TR
X
7

TR
X
9

GND2

TRX8

TX1LB

TX2HB

GND3

ANT

GND6

C
10
81

10
0p

+1V8_VREG_S3A_RF

10
0p

C
10
80

+2V95_VREG_L16

33pC1079

RFFE2_DATA
RFFE2_CLK

TRX_ANT2

TX_GSM_HB

TRX_B3
TRX_B2_B25

TRX_B7

RX_B41

TRX_B4
TRX_B1

TX_B41

TP2

TP3

TP1
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BOT

U1000
Separator

TP2

TP1

3.4.2 U1000 (Low Band)

Check the supply voltage and control level for FL1018/U1000

EAT61914101

U1000
RF1492A

21 20
7 8

6

9

5

10

4
3

11

2

12

1

19 18 17

16
15
14
13

TRX1

NC2

NC3

NC4

G
N
D
2

TX
H
B

TX
LB

ANT

TRX2

NC1

TRX3

TRX6

TRX5

S
C
LK

TRX4

S
D
A
TA

GND1

V
IOV
D
D

G
N
D
3

G
N
D
4

10pC1023

R1015 0

+1V8_VREG_S3A_RF+2V95_VREG_L16

L1013

DNI

C1016 33p

R1016 0

100pC1025

GND

RFFE2_DATA

RFFE2_CLK

TRX_ANT1

TRX_B17

TRX_B5_B26

TX_GSM_LB

TRX_B8

4/4_QCT_R-013551

TP2

TP1

TP3
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Check TP1

TP1 > 2.95V Check the Power ON
No

Yes

Check TP2

TP2 > 1.8V 

TP3 Signal?

Check the PM8941

Check the FL1018
Check the U1000

No

No

Yes

Yes

Check TP3

RF Path Open
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3.5 Checking RF Block

START

Check XO (19.2MHz) Block
Refer to 4.3

Check the FL1018/U1000
Refer to 3.4

Check Tx/ Rx Level

Re-Download & Cal.

Change the Board
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BOT TOP

3.5.1 Checking XO (19.2MHz) Block

Refer to 3.3

3.5.2 Checking the FL1018/ U1000
Refer to 3.4

3.5.3 Checking RF TX Level
<ACPM-7600 PAM>

3.5.3.1 WCDMA, LTE B1

TP1

TP3

TP2
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First, Check the conducted Max. Power using the RF Connector

Check the FL1018

Check TP1
Over 21 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 21 dBm? Check FL1007 (B1 Duplexer)

Yes

No

Check TP3
Over -3 dBm? Check U1001(PAM)

Yes

No
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BOT TOP

3.5.3.2 WCDMA B2

TP1

TP3

TP2
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Check the FL1018

Check TP1
Over 21 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 21 dBm? Check FL1008 (B2 Duplexer)

Yes

No

Check TP3
Over -3 dBm? Check U1001(PAM)

Yes

No
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BOT TOP

3.5.3.3 WCDMA B4

TP1

TP3

TP2
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Check the FL1018

Check TP1
Over 21 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 21 dBm? Check FL1012 (B4 Duplexer)

Yes

No

Check TP3
Over -3 dBm? Check U1001(PAM)

Yes

No
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BOT TOP

3.5.3.4 WCDMA B8

TP1

TP3

TP2
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Check the U1000

Check TP1
Over 21 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 21 dBm? Check FL1003 (B8 Duplexer)

Yes

No

Check TP3
Over -3 dBm? Check U1001(PAM)

Yes

No
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BOT TOP

3.5.3.5 GSM Low Band(GSM850, 900)

TP1

TP3

TP2
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Check the U1000

Check TP1
Over 31 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 31 dBm?

Check U1000
(Low Band FEM)

Yes

No

Check TP3
Over -3 dBm? Check U1001(PAM)

Yes

No
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BOT TOP

3.5.3.6 GSM High Band(GSM1800, 1900)

TP1

TP3

TP2
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Check the U1000

Check TP1
Over 31 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 31 dBm?

Check FL1018
(High Band FEM)

Yes

No

Check TP3
Over -3 dBm? Check U1001(PAM)

Yes

No
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3.5.3.7 WCDMA LTE B5

<ACPM-5805 PAM>
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BOT TOP

TP1

TP3
TP2
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Check the U1000

Check TP1
Over 21 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 21 dBm?

Check FL1001
(B5 Duplexer)

Yes

No

Check TP3
Over -3 dBm? Check U1001(PAM)

Yes

No
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3.5.3.8 LTE B3

BOT TOP

TP1

TP3

TP2
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Check the FL1018

Check TP1
Over 21 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 21 dBm?

Check FL1013
(B3 Duplexer)

Yes

No

Check TP3
Over -3 dBm? Check U1001(PAM)

Yes

No

First, Check the conducted Max. Power using the RF Connector
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3.5.3.9 LTE B7

BOT TOP

TP1
TP3

TP2
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Check the FL1018

Check TP1
Over 21 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 21 dBm?

Check FL1015
(B7 Duplexer)

Yes

No

Check TP3
Over -3 dBm? Check U1003(PAM)

Yes

No
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3.5.3.10 LTE B20

BOT TOP

TP1

TP3

TP2
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Check the U1000

Check TP1
Over 21 dBm? RF TX Level is OK

Yes

No

Check U2004
(WTR1605L)

Check TP2
Over 21 dBm?

Check FL1005
(B20 Duplexer)

Yes

No

Check TP3
Over -3 dBm? Check U1002(PAM)

Yes

No
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3.5.4 Checking RF Rx Level

3.5.4.1 WCDMA B1/ LTE B1

BOT

TP3

FL1018

TP2

TP1

TP4
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Check TP1

Check TP1 
Signal Exist? Check the RX Level

Yes

Yes

Yes

Yes

No

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL1018

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check the FL1007
(B1 Duplexer)

Check the FL1020
(B1/4 Separator)
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3.5.4.2 WCDMA B2/ PCS1900

BOT

TP2

TP1

TP3

FL1018
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Check TP1

Check TP1 
Signal Exist? Check the RX Level

Yes

Yes

Yes

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL1018

Check TP3 
Signal Exist?

Check the FL1008
(B2 Duplexer)
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3.5.4.3 WCDMA B4
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Check TP1

Check TP1 
Signal Exist? Check the RX Level

Yes

Yes

Yes

Yes

No

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL1018

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check the FL1012
(B4 Duplexer)

Check the FL1020
(B1/4 Separator)
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3.5.4.4 WCDMA B5/ LTE B5/ GSM850

BOT

TP2

TP1
TP3

U1000
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Check TP1

Check TP1 
Signal Exist? Check the RX Level
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3.5.4.5 WCDMA B8/ GSM900

BOT

TP2

TP1

TP3

U1000
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Check TP1

Check TP1 
Signal Exist? Check the RX Level
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3.5.4.6 LTE B7
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Check TP1

Check TP1 
Signal Exist? Check the RX Level

Yes
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No
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Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL1018

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check TP5 
Signal Exist?

Check the FL1015
(B7 Duplexer)

Check the FL1017
(B7 Separator)

Check the FL1016
(B7 Balun)
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3.5.4.7 LTE B20

BOT
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Check TP1

Check TP1 
Signal Exist? Check the RX Level
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3.5.4.8 LTE B3/ DCS1800

BOT

TP2

TP1

TP3

FL1018



3. TROUBLE SHOOTING

- 97 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

L1054

DNI

LMSP32QP-F03

EAT61793601
FL1018

23

11
10

8
9

6
7

5
13

4
12

2
1514

20

17

21

16
22

19

3

18

1
TR
X
2

VDD

TR
X
10

VIO

TR
X
3

TR
X
4

SCLK

G
N
D
5

SDATA

TR
X
6

TR
X
5

TR
X
1

G
N
D
4

G
N
D
1

TR
X
7

TR
X
9

GND2

TRX8

TX1LB

TX2HB

GND3

ANT

GND6

C
10
81

10
0p

+1V8_VREG_S3A_RF

10
0p

C
10
80

+2V95_VREG_L16

33pC1079

RFFE2_DATA
RFFE2_CLK

TRX_ANT2

TX_GSM_HB

TRX_B3
TRX_B2_B25

TRX_B7

RX_B41

TRX_B4
TRX_B1

TX_B41

FL1018

C1114 100p
EAG6329330120549-001E

SW1003

43

2
1 ANT COMMON

G3 G4

22pC1071

W_FL2-R-SMT-1_80

SW1002

EAG63412001

G1

G2

ANTG3

ECA30240001

FL1014

LDJ18829M24AD011

IN
1

Termination_Port
4

GND1
2

GND2
5

OUT
3

Coupling
6

L1048

100n

R1011

49.9

D
N
I

L1
07

3

L1
07
4

D
N
I

TRX_ANT2

CPL_CPL

13.04.25 changedTP1



3. TROUBLE SHOOTING

- 98 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

Check TP1

Check TP1 
Signal Exist? Check the RX Level
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3.5.5 Checking DRx Front-end Separator
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Check TP1

TP1 > 2.95V Check the Power ON
No

Yes

Check TP2

TP2 > 1.8V 

TP3 Signal?

Check the PM8941

Check the FL2003

No

No

Yes

Yes

Check TP3

RF Path Open
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3.5.6 Checking RF DRx Level

3.5.6.1 WCDMA B1, B4/ LTE B1

BOT

TP1
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TP2

TP3

TP4



3. TROUBLE SHOOTING

- 103 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

FL2003

EAM62690801

RF1660

21

20

15

19

10

18

16

8

11

7

9

6 5
12

4 3

13

2

14

1

17
VDD

N
C

R
F2

R
F1
0

R
F3

R
F9

R
F8

R
F4

R
F7

R
F6

ANT

GND1

R
F5

GND2

G
N
D
4

VIO

GND3

SDATA

R
F1

SCLK

PGND

L2013

1.5p

20549-001ESW2000
EAG63293301

43

2

1
ANT COMMON

G3 G4

100pL2011

D
N
I

L2
01
2

10
0p

C
20
16

+1V8_VREG_S3A_RF

10
0p

C
20
15

+2V95_VREG_L16

100n

L2014

ANT2000

M
B
V
62
56
16
01

FE
E
D

M
B
V
62
56
16
01

ANT2001

FE
E
D

100p

C2023

C2021

6.8n

L2010 2.2p

RFFE2_DATA
RFFE2_CLK

DRX_B17

DRX_B8
DRX_B5_B26

DRX_B3
DRX_B2_B25

DRX_B1_B4

'13.05.07:reva->revB

Change:HighFre.revD->rev10(0702)13.04.16

13.04.16

TP1

150pC2001

L2
00
1

D
N
I

FL2000

SAFEB2G14FB0F00
SFSY0028201

G1
2

O1
3

IN
1

G2

5

O2

4

L2000

10n

C2000 10p

C2002 10p

DRX_B1_B4

DRX_B1_B4_IN_P

DRX_B1_B4_IN_NB1/B4

TP2

TP3

U2001
RF1633
EAM62470001

19

5

15

14

13

76

17

4

3

2

18

98
16

10

11

1

12
PCA

GND1

PCB

GND6

C
TL
1

G
N
D
4

G
N
D
5

P
3A

GND2

P2A

P2B

P
3B

P
1B

P
1A

VDD

GND7

C
TL
2

GND3

G
N
D
8

C
20
04

10
0p

C
20
03

10
0p

C
20
13

10
0p

C2008 100p

C2012 100p

+2V95_VREG_L16

L2
00

4
4.
7nDRX_B2_IN_P

DRX_B2_IN_N

DRX_MB_SEL1
DRX_MB_SEL0

DRX_MB_IN_N

DRX_MB_IN_P

DRX_B3_IN_P
DRX_B3_IN_N

DRX_B1_B4_IN_P
DRX_B1_B4_IN_N

L
L

CTL2

DRX_B2(P2)
DRX_B3(P1)

Path

L
H
CTL1

DRX_B1_B4(P3) L H

TP4



3. TROUBLE SHOOTING

- 104 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

Check TP1

Check TP1 
Signal Exist? Check the DRX Level

Yes

Yes

Yes

Yes

No

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL2003

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check the FL2000
(B1, B4 DRx SAW Filter)

Check the U2001
(DRx Separator)
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3.5.6.2 WCDMA B2
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TP2

TP3

TP4
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Check TP1

Check TP1 
Signal Exist? Check the DRX Level

Yes

Yes

Yes

Yes

No

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL2003

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check the FL2001
(B2 DRx SAW Filter)

Check the U2001
(DRx Separator)
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3.5.6.3 WCDMA B5/ LTE B5

BOT
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TP2

TP3
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Check TP1

Check TP1 
Signal Exist? Check the DRX Level

Yes

Yes

Yes

Yes

No

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL2003

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check the FL2005
(B5 DRx SAW Filter)

Check the U2003
(DRx Separator)
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3.5.6.4 WCDMA B8
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Check TP1

Check TP1 
Signal Exist? Check the DRX Level

Yes

Yes

Yes

Yes

No

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL2003

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check the FL2007
(B8 DRx SAW Filter)

Check the U2003
(DRx Separator)
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3.5.6.5 LTE B3
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Check TP1

Check TP1 
Signal Exist? Check the DRX Level

Yes

Yes

Yes

Yes

No

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL2003

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check the FL2002
(B3 DRx SAW Filter)

Check the U2001
(DRx Separator)
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3.5.6.6 LTE B7
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Check TP1

Check TP1 
Signal Exist? Check the DRX Level

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist?

Check the FL2009
(GPS/ B7 Diplexer)

Check TP3 
Signal Exist?

Check TP4 
Signal Exist?

Check TP5 
Signal Exist?

Check the FL2012
(B7 DRx Separator)

Check the FL2014
(B7 DRx SAW Filter)

Check the U2007
(B7 DRx Separator)



3. TROUBLE SHOOTING

- 119 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

3.5.6.7 LTE B20

BOT

TP1

TP2

TP3
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Check TP1

Check TP1 
Signal Exist? Check the DRX Level

Yes

Yes

Yes

No

No

No

Check the U2004
(WTR1605L-1)

Check TP2 
Signal Exist? Check the FL2003

Check TP3 
Signal Exist?

Check the FL2008
(B20 DRx SAW Filter)
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3.6 GPS Trouble shooting

3.6.1 GPS IC Component

Reference No. Description Reference No. Description

FL2011 SAW Filter U2005 GPS LNA

FL2009 GPS & B7/41 Diplexer SW2001 RF SWITCH

ANT2003 GPS ANT (Signal) U2004 WTR1605L

ANT2002 GPS ANT (GND)

U2004

BOT
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3.6.2 GPS SIGNAL PATH 
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3.6.3 Checking GPS 

START

Check the connection
between Antenna & C-Clip

1. Replace antenna on battery cover,
or, C-Clip on PCB.

2. Remove the foreign substance in ANT2003

No

Yes

Yes

Check WTR1605L

Yes

Check TP1
C2073, C2074 = 2.7V

Check TP2
19.2MHz Clock exist?

The problem may be refer to PMIC block,
Check PM8941.

Check 19.2MHz XTAL. (X6000) 

No

No
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BOT

Schematic of GPS LNA Block
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Schematic of WTR1605L
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DNIC2078

0R2017100pC2027

86
100
45
89
80

93
60

79
120

105
121
88
114
96

71
70
62
56

GNSS_BB_IP
GNSS_BB_IM

GNSS_BB_QP
GNSS_BB_QM

DNC4
DNC5

GP_DATA2
GP_DATA1
GP_DATA0

XO_IN
VTUNE_PRX

RBIAS
DNC3

SSBI_PRX_DRX
SSBI_TX_GNSS

RX_ON
RF_ON

DNC1

XO_OUT_A0

RF_ON0
RX_ON0

WTR_GNSSBB_I_P
WTR_GNSSBB_I_M
WTR_GNSSBB_Q_P
WTR_GNSSBB_Q_M

WTR_SSBI_TX_GPS

WTR_GPDATA1
WTR_GPDATA0

WTR_SSBI_PRX_DRX

4/4_QCT_R-013555(XO_OUT_A1 removed)

4 line add

'13.05.07:reva->revB(0603->0402,DNI->0)

TP2



3. TROUBLE SHOOTING

- 128 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

3.7 WIFI/BT Trouble shooting

3.7.1 WIFI/BT IC Component

Reference No. Description Reference No. Description

FL13000 Diplexer U13001 2.4G SP3T+LNA

FL13001 SAW U13002 5G SP2T+LNA

U13000 WIFI/BT Chip X13000 Crystal

BOT

U13000

U13001

U13002

FL13001

FL13000

X13000
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3.7.2 WIFI/BT Signal Path_Tx / Rx

Tx Path
Rx Path

BOT

U13000

U13001

U13002
FL13001

2.4G
5G

FL13000

ANT

X13000
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3.7.3 WIFI/BT Signal Path_Tx

Tx Path

BOT

U13000

U13001

U13002
FL13001

2.4G

ANT Matching

5G

FL13000

ANT

X13000
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Rx Path

BOT

3.7.4 WIFI/BT Signal Path_Rx

U13000

U13001

U13002
FL13001

2.4G
5G

FL13000

ANT

X13000

ANT Matching
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Checking WIFI_BT

START

ANT 13001 Check 
The Connection Between

Antenna and Clip

Check antenna
RF Line at R130013/C13046/C13000

Check RF Line 2.4G Component
C13012/FL13001/C13011

L13010/C13009

Check RF Line
5G Component
C13060/C13059

Check U13001

ChecK U13002

Replace Antenna in Battery Cover or Clip

Check The Component Around Antenna

Check The Component
2.4G RF Line Component

Check the Component
5G RF Line Component

Replace U13001 For 2.4Ghz

Replace U13002 For 5Ghz

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Main Board Change
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3.8 Audio troubleshooting

3.8.1 Speaker troubleshooting

It’s trouble shooting guide for no sound case.
Speaker control signals are generate by MSM8974(U3000), WCD9320(U10000).

START

Check the Speaker Module 
And reconnect Speaker Module

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

Speaker Sound is OK?

Change the WCD9320(U10000)
Is Speaker Sound OK?

END

END

END

END

END

END

Change The main PCB

Change the Speaker Module. 
Is Speaker Sound OK?

Check the c-clip for Speaker Module
 Is Speaker Sound OK?

Check Lower FPCB 
part(L16000,L16001)
Is Speaker Sound OK?

Check the Lower FPCB
Is Speaker Sound OK?
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Speaker Module

D16006

DNI

D16007

DNI

ANT16000

MBV62562001

FEED

ANT16001

MBV62562001

FEED20nL16001

L16000 20nSPK_P

SPK_N

5/8 RevD => RevE

Enhanced FSD, 2.8T, Module

Rev10 (0717) => BOM Updated DNI

SPEAKER
L16000

L16001
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TOP

WCD9320
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C-Clip 
ANT

L16000

L16001
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3.8.2 Receiver troubleshooting

Receiver control signals are generate by MSM8974(U3000), WCD9320(U10000)

Voice Receiving path as below :

MSM8974 -> WCD9320 -> EAROP / EARON -> Receiver

START

Check the Receiver Sound. 
(loop back mode)

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

Is receiver sound OK?

Change the WCD9320(U10000)
Is receiver Sound OK?

END

END

END

END

END

Change The main PCB

Change the receiver.
Is receiver Sound OK?

Check the Contact of receiver.
Is receiver Sound OK?

Check Main PCB 
inductor(L10001,L10002)

 Is receiver Sound OK?
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Check receiver contact

TOP

WCD9320

L10001

L10002 D10004

D10005
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In case of No Receiver sound, not only Receiver fault but MIC fault.

You must check the voice recording test first. After voice recording, if you could hear the recorded sound, It is 
nor MIC fault And receiver path or parts is something wrong.

D
10

00
4

SEVY0008101
EVLC5S01033

L10001 20n

L10002 20n

C10029

DNI

C10030

DNI

CN10000

EAB62910801
KR-1307-WB1PP

2

1

L10000 DNI

D
10

00
5

RCV_M

RCV_P

Change Vendor : revB -> revC (0531)

RevC->Rev10 (0628)

Change:rev10->rev11(0729)

RECEIVER

Change:rev10->rev11(0729)

L10001

L10002

D10004 D10005
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3.8.3 Main MIC troubleshooting

A Main MIC is located on Lower FPCB.
It operates in case of voice call (handset), voice recording, camcorder recording

START

Check the MIC signal by  
receiver Loop back test 

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

Is Speaker sound OK?

Change the WCD9320(U10000)
Is voice signal ok?

END

END

END

END

END

END

Change The main PCB

Check the MIC mesh filter, rubber. 
Is voice signal ok?

Check the MIC hole to make clear the 
voice signal path Is voice signal ok?

Change the Main MIC.
Is voice signal ok?

Check the Lower FPCB
Is voice signal ok?
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Main MIC

C
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4
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N

I
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16

02
6
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C
16

02
5

1800

FB16000

1800

FB16001

D
16

01
0

D
16

00
8

D
16

00
9

MIC16000

GOERTEK

-42DB 150OHM OMNI 1.5 TO 3.6V 3.10 * 2.5 * 1.1T

4

3

2

1
P

G1

G2

O

MAIN_MIC_GND

MAIN_MIC_BIAS

MAIN_MIC_P

Main MIC

RevH => Rev10 (0702)

MEMS, Top Type, Wide Band
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3.8.4 SUB MIC troubleshooting

A sub MIC is located on Main PCB.
It operates in case of voice call (Speaker phone).

START

Check the MIC signal by  
Speaker Loop back test 

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

Is Speaker sound OK?

Change the WCD9320(U10000)
Is receiver Sound OK?

END

END

END

END

END

Change The main PCB

Check the MIC mesh filter, rubber. 
Is voice signal ok?

Check the MIC hole to make clear the 
voice signal path  
Is voice signal ok?

Check the sub MIC. 
Is voice signal ok?
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MIC10000
GOERTEK
-42DB 150OHM OMNI 1.5 TO 3.6V 3.10 * 2.5 * 1.1T

4

3

2

1
P

G1

G2

O

D
10

00
1

UCLAMP0541Z

EAH61693001

D
10

00
2

D
10

00
3

C
10

02
4

33
p

FB10004 1800

C
10

02
3

33
p

1800FB10005

SUB_MIC1_GND

SUB_MIC1_BIAS

SUB_MIC1_P

RevC->Rev10 (0628)

Sub_MIC1

'13.03.18

Sub mic(MIC10000)
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3.8.5 Ear-MIC troubleshooting

Ear MIC control signals are generate by MSM8974(U3000), WCD9320(U10000), FSA8008UMX(U7001).

Case A. Unable detection of headset insert.

START

Didn’t display headset icon and did play sound via 
Speaker although headset insert

Yes

Yes

Yes

No

No

No

Check the left signal and  
detection line short when headset 

inserted?

Change the WCD9320(U10000)
Is receiver Sound OK?

END

END

END

Change The main PCB

Check the EARJACK
sound play via headset?

Check the left signal(HPH_L) and detection line(EARJACK_DETECT) are shorted when headset inserted.

See PCB Contact terminal also.
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BOT

EAR_Detect(Test Point)

HPH_L(Test Point)
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E
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R
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m
p0
52
1Z
.T
N
T

D
10
00
8

ZD
10
00
3

D
10
00
6

J10000

EAG63511001

HG05-AB3590

S/W_Detect

SPK_L

SPK_R

MIC

GND

FB10001 1800

FB10002 1800

D
N
I

R
10
03
1

FB10000 1800

R
10
00
5

10
K

R
10
00
4

10
K

EJ_MIC
HPH_REF

HPH_L
HPH_R

EARJACK_DETECT

revA->revB(04.22)

Delete:revB->revC(0603)Change:rev10->rev11_update(0903) Change:rev10->rev11(0729)

Change:rev11->rev11_update(0903)

Side contact

'13.04.09

0.4mm

3.5pi Ear Jack Connector
EAR_Detect(Test Point)HPH_L(Test Point)
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Case B. No Sound from Ear-mic

START

Check the Mic signal by Voice recording.

Yes

Yes

Yes

No

No

No

Check parts about Mic Bias(1.8V)
works well ?

Change the WCD9320(U10000)
Is receiver Sound OK?

END

END

END

Change The main PCB

Check the touch FPCB
Mic is OK?
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TOP

Mic Bisa(Test Point)
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EJ_MIC
HPH_REF

HPH_L
HPH_R

EARJACK_DETECT

revA->revB(04.22)

Delete:revB->revC(0603)Change:rev10->rev11_update(0903) Change:rev10->rev11(0729)

Change:rev11->rev11_update(0903)

Side contact

'13.04.09

0.4mm

3.5pi Ear Jack Connector

Mic Bisa(Test Point)
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3.9 Camera

3.9.1 8M OIS Camera Trouble Shooting

8M OIS camera control signals are generated by MSM8974

Disconnect and reconnect camera 
connector (CN9000)

Yes

Yes

No

No

No

No

START

TP1 : 1.2V
TP2, TP3 : 1.8V

TP4 : 2.7V
TP5, TP6 : 2.8V

Camera is OK?

Camera is OK?

TP7 : 19.2MHz

END

Change the Main Board

Change the Camera module

END

Yes

Yes
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C9001
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C9000

MIPI_CSI0_LANE1_P
MIPI_CSI0_LANE1_M

MIPI_CSI0_LANE0_P
MIPI_CSI0_LANE0_M

MIPI_CSI0_CLK_P
MIPI_CSI0_CLK_M

+2V8_OIS_ANA

+2V8_OIS_DIG

OIS_RESET
+1V8_8M_VCM

TP6

TP5

TP3
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BOT

TP4

TP7

TP2

TP1
TP5 TP3

CN9000

TP6
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3.9.2 1.26M Front Camera Trouble Shooting

1.26M Front camera control signals are generated by MSM8974

Disconnect and reconnect camera 
connector (CN9001)

Yes

Yes

No

No

No

No

START

TP1 : 1.8V

TP2 : 1.8V

TP3 : 2.7V

Camera is OK?

Camera is OK?

TP4 : 19.2MHz

END

Change the Main Board

Change the Camera module

END

Yes

Yes
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D9002
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129
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165
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183
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+1V8_VREG_LVS2

CAM1_I2C_SCL

CAM1_I2C_SDA

+2V7_VREG_L18

VT_CAM_RESET_N

+1V8_VT_DVDD

VT_IOVDD

TP1
TP2

TP3

ZD9002

ENBY0039601

GB042-20S-H10-E3000

CN9001

1110

129

138

147

156

165

174
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192

201
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FL9003
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P
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1M
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9

8

4

7
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2
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1
VT_CAM_MCLK

MIPI_CSI2_CLK_P
MIPI_CSI2_CLK_M

MIPI_CSI2_LANE0_M
MIPI_CSI2_LANE0_P

TP4
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BOT

TP4

TP2 TP1

TP3

CN9001
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3.10 Main LCD trouble

Main LCD control signals are generated by MSM897

Follow the power ON
Trouble shooting

Change the  
Lower FPCB

Disconnect and re-connect
LCD Connector in Lower FPCB(CN16001)

No

No

No

START

LCD display OK?

Check LCD Power in Main Board
TP1(DSV_EN)

TP2(+5V5_DDVDH)
TP3(-5V5_DDVDL)

TP4(WLED_A)

Check LCD Power in Lower FPCB
TP5(+3V1_VREG_L22)

TP6(+1V8_VREG_LVS3)
TP7(+5V5_DDVDH)
TP8(-5V5_DDVDL) 

Change the Main Board

The LCD works

Change the LCD Module

END

Press PWR key turn the power on

Yes

Yes

Yes

Yes

Is the circuit powered?
No



3. TROUBLE SHOOTING

- 157 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

C9019

10u

L9
00
2

4.
7u

U9004
DW8755

D3

B3

D2

B1

C2

A3

C
3

D1

B
2

A1

C1

A2
PVIN1

-VOUT_N

AVIN

P
G
N
D

EN

A
G
N
D
1

SW_P

FD

SW_N

AGND2

VOUT_P
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1u

C9023

10u

4.7u

L9001

C9018

10u

-5V5_DDVDL

+5V5_DDVDH+VPWR

GND

DSV_EN

Change:revC->rev1.0(0624)
revC->rev1.0(0701)

Change:rev10->rev11(0729)

DSV_EN
: TP1 (R9001)

+5V5_DDVDH
: TP2 (C9019)

-5V5_DDVDL
: TP3 (C9023)
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16
00
3

ZD
16
00
6

ZD
16
00
5

C16001

33n

VA16001

ZD
16
00
2

C
16
00
2

1u V
A
16
00
0

V
A
16
00
2

ZD
16
00
1

ZD
16
00
0

ZD
16
00
7

+1V8_VREG_LVS3

+3V1_VREG_L22

C
16
00
0 1u
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CN16001

2120

2219

2318

2417

2516

2615

2714

2813

2912

3011

3110

329

338

347

356

365

374

383

392

401

G1 G2

G3 G4

-5V5_DDVDL

+5V5_DDVDH

LCD_PWM

WLED_A
WLED_C1
WLED_C2

TOUCH_RESET

LCD_MAKER_ID

TOUCH_INT_N

LCD_VSYNC

LCD_RESET_N

MIPI_DSI0_LANE3_M

MIPI_DSI0_CLK_M
MIPI_DSI0_CLK_P

MIPI_DSI0_LANE0_P

MIPI_DSI0_LANE1_M
MIPI_DSI0_LANE1_P

TOUCH_I2C_SDA
TOUCH_I2C_SCL

MIPI_DSI0_LANE3_P

MIPI_DSI0_LANE2_M
MIPI_DSI0_LANE2_P

MIPI_DSI0_LANE0_M

05/20 RevE => RevG

RevH => Rev10 (0702)

4/2 Changed

4/4 Changed

4/2 Changed

+5V5_DDVDH
: TP7 (ZD16001)

-5V5_DDVDL 
: TP8 (ZD16000)

+3V1_VREG_L22
: TP5 (ZD16002)

+1V8_VREG_LVS3
: TP6 (C16002 or ZD16007)
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BOT

TP3 : C9023

TP1 : R9001

TP2 : C9019

10uL9000

R
90
00

10
0K

D9001

SDB0530C9005

10u
C9007

100p

U9000

EAN62626401
LM3630

C2 B3

D2B2

A1

A2

D1
C
3

C1

A
3

D3

B1
HWEN

ILED1
S
W

PWM

IN
OVP

SCL

SDA

INTN ILED2

GNDSEL

1u

C9006

COMMON_I2C_SCL
COMMON_I2C_SDA

+VPWR

LCD_PWM

WLED_C2
WLED_C1

LCD_BL_EN

WLED_A

Change:revB->revC(0604)

Change:revC->rev10(0701)
Change:rev10->rev11(0802)

I2C address : 0x38

30V / 0.5A

WLED_A
: TP4 (C9006 &C9007)
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TOP

TP5

TP6 TP7 TP8

WLED_A
: TP4 (C9006 &C9007)
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3.11 Touch Trouble Shooting

Touch control signals are generated by MSM8974

Follow the power ON
Trouble shooting

Change the  
Lower FPCB

Disconnect and re-connect
Lower FPCB Connector (CN16000)

LCD Connector in Lower FPCB(CN160001)

No

No

No

START

LCD display OK?

Check Power in Lower FPCB
TP1(+3V1_VREG_L22)/TP2(+1V8_VREG_LVS3)

TP4(+5V5_DDVDH)/TP3(-5V5_DDVDL) 
TP6(TOUCH_I2C_SDA)/TP5( TOUCH_I2C_SCL)

Check signal in Main Board
TP6 (TOUCH_I2C_SDA)
TP5 (TOUCH_I2C_SCL)

Change the LCD & Touch Module

The Touch works

Change the Main Board

END

Press PWR key turn the power on

Yes

Yes

Yes

Yes

Is the circuit powered?
No
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CN16001
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2219

2318

2417

2516

2615

2714

2813

2912

3011

3110

329

338

347

356

365

374

383

392

401

G1 G2

G3 G4

-5V5_DDVDL

+5V5_DDVDH

LCD_PWM

WLED_A
WLED_C1
WLED_C2

TOUCH_RESET

LCD_MAKER_ID

TOUCH_INT_N

LCD_VSYNC

LCD_RESET_N

MIPI_DSI0_LANE3_M

MIPI_DSI0_CLK_M
MIPI_DSI0_CLK_P

MIPI_DSI0_LANE0_P

MIPI_DSI0_LANE1_M
MIPI_DSI0_LANE1_P

TOUCH_I2C_SDA
TOUCH_I2C_SCL

MIPI_DSI0_LANE3_P

MIPI_DSI0_LANE2_M
MIPI_DSI0_LANE2_P

MIPI_DSI0_LANE0_M

05/20 RevE => RevG

RevH => Rev10 (0702)

4/2 Changed

4/4 Changed

4/2 Changed

+3V1_VREG_L22
: TP1 (C16000)

TOUCH_I2C_SDA
: TP6 (ZD16006)

TOUCH_I2C_SCL
: TP5 (ZD16005)

+1V8_VREG_LVS3
: TP2 (C16002)

+5V5_DDVDH
: TP4 (ZD16001)

-5V5_DDVDL
: TP3 (ZD16000)
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3.12 Vibrator Troubleshooting

Check out the setting menu on the phone. If not, check Test points shown on the pictures.

Yes

Yes

START

Yes

No

No

No

Is the circuit powered?

Vibrator works

Check TP 1, 2
TP11001

Change The main board

Change The Vibrator

Vibration OK?

Trun on the phone

Follow the power ON
trouble shooting
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< Motor Drover IC – ISA1000A (Main PCB) >

CN11002CN11001

VB11000

EAU62024101
MVMF-A303FS1

MOTOR_M

MOTOR_P

CN11001, CN11002 are Motor Dummy plates.
should be Placed on the Motor PAD!!

13.04.15
TP1 TP2

U11000
ISA1000A
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54

63

72

81

9
E
X
P
1

EN VDP

PWM GND

MODE VDD

GAIN -VDN

E
X
P
2

E
X
P
3

1u

C11011

10nC11010

+3V3_VREG_L19

TP11001

C11004

1u

10
K

R
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4

DNIR11012

LIN_MOTOR_PWM
HAPTIC_PWR_EN

MOTOR_M

MOTOR_P

Delete:evB->revC(0603)

TP11001
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Mainboard bottom

TP2

TP1

TP11001
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3.13 Gyro/Accel Sensor Troubleshooting

When the Gyro/Accel sensor does not work, the reason is chip problem. If the Gyro sensor IC is damaged, it will do not 
work even thought power is supplied and MSM8974 controls normally. Therefore if the Gyro sensor is damaged, change 
the Gyro/Accel sensor IC or main board.

# Gyro and Accel functions are combined to one chip (MPU6515)

Change the Gyro/Accel Sensor IC 
(U11001)

START

Yes

No

No

Yes

Yes

Is the function normal operation?

Is the function normal operation?

Change the main board

Is the function normal operation?

Check the Gyro/Accel sensor function

END

END

END
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< Gyro/Accel Sensor Circuit >

< Main board _Bottom >
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SENSOR1_I2C_SCL
SENSOR1_I2C_SDA

MPU6515_INT

COMPASS_OUT_I2C_SDA
COMPASS_OUT_I2C_SCL

revA->revB(13004.29)

For informing DMP Data event to AP

U11001
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3.14 Compass sensor troubleshooting

When the Compass sensor does not work, the reason is chip problem. If the Compass sensor IC is damaged, it will do not 
work even thought power is supplied and MSM8974 controls normally. Also, Compass is connected to Gyro/Accel sensor 
directly. Therefore if the Compass sensor does not work, change the Compass sensor IC, and Gyro/Accel sensor or main 
board sequentially.

(Changing Sequence : Compass -> Gyro/Accel -> Main board )

Change the Compass  
Sensor IC (U11005)

START

Yes

No

No

Yes

Yes

Is the function normal operation?

Is the function normal operation?

Change the Gyro/Accel  IC 
or main board sequentially

Is the function normal operation?

Check the Compass sensor function

END

END

END
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< Compass Sensor >

< Main board _Bottom >

U11005 (AK8963C)
Compass Sensor
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10K

EAN62333101
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+3V0_VREG_L17

TP11005

0.1u

C11018
C11017

0.1u

+1V8_VREG_LVS1

0.1u

C11016

+1V8_VREG_LVS1

COMPASS_DRDY

+3V0_VREG_L17

COMPASS_OUT_I2C_SDA
COMPASS_OUT_I2C_SCL

U11005
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3.15 Barometer sensor troubleshooting (Pressure Sensor )

When the Barometer sensor does not work, the reason is chip problem. If the Barometer sensor IC is damaged, it will do 
not work even thought power is supplied and MSM8974 controls normally. Also, Barometer is connected to Gyro/Accel 
sensor directly. Therefore if the Barometer sensor does not work, change the Barometer sensor IC, Gyro/Accel sensor or 
main board sequentially.

(Changing Sequence : Barometer -> Gyro/Accel -> Main board )

Change the Barometer   
Sensor IC (U11003)

START

Yes

No

No

Yes

Yes

Is the function normal operation?

Is the function normal operation?

Change the Gyro/Accel  IC 
or main board sequentially

Is the function normal operation?

Check the Barometer sensor function

END

END

END
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< Barometer Sensor >

< Main board _Bottom >

U11003 (BMP280)
Barometer Sensor
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8

4

3

7

5

6

2

1
GND1

CSB

VDDIO

SDO

GND2

SDI

SCK

VDD

+3V0_VREG_L17

+1V8_VREG_LVS1

0.1u

C11001 C11002

0.1u

C
O
M
P
A
S
S
_O

U
T_

I2
C
_S

D
A

C
O
M
P
A
S
S
_O

U
T_

I2
C
_S

C
L

U11003



3. TROUBLE SHOOTING

- 171 - Copyright © 2013 LG Electronics. Inc. All right reserved.
Only for training and service purposes

LGE Internal Use Only

3.16 Proximity Sensor on/off troubleshooting

Proximity Sensor is worked as below:
Call Button click -> Phone number click -> Call connected -> Move objects in front of the sensor-> Control automatically 
the screen’s on/off operation

Check TP11002

Yes

Yes

Yes

START

LCD off?

Change the U11002

Is the function normal operation?

Change the Proxi/light  
Sensor IC (U11002)

No

No

Click send button
&Click Phone Number

& Call connected

Move objects in front of the Proximity 
sensor

Output work well?

END

END

END

No
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< Proximity/Light Sensor >

< Main PCB _Top >

U11002 (APDS9930)
Proximity Sensor

TP11002

ZD11002

EDTY0012501

UCLAMP3311TTP
11

00
2

R11003

DNI

+1V8_VREG_LVS1

ZD11001

EDTY0012501

UCLAMP3311T

U11002

EAN62568201
APDS-9930-200

9

3

54

6

72

81
SDA VDD

INT SCL

GND

LEDK LEDA

LDR

NC C11007

2.2u

+3V0_VREG_L17

R11011

22

SENSOR2_I2C_SDA

SENSOR2_I2C_SCLPROXIMITY_INT

[Check supply voltage accuracy 3%, 2.91V-3.09V]
A

dd
 : 

re
vB

->
re

vC
 (0

53
1)

Change:revB->rev11_update(0903) Change:revB->rev11_update(0903)

Add : revB->revC (0531)

0.3mm

0.3mm

U11002

TP11002
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3.17 Light Sensor on/off trouble

Light Sensor is worked as below:
Menu Key click -> Settings click -> Display click -> Brightness click -> Automatic brightness click

Check the Pad of TP1(C11007), 3V

Yes

Yes

Yes

START

Changing Brightness?

Check the pad of TP2 (R11003),  
Proximity int

Is the function normal operation?

Change the Proxi/light  
Sensor IC (U11002)

No

No

Click settings
& Click Display and Brightness
& Click Automatic brightness

Watch the brightness of display

Output work well?

END

END

END

No
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< Main PCB _Top >

U11002 (APDS9930)
Proximity Sensor

TP11002

Check 3V(C11007)

Proximity_INT(R11003)

< Proximity/Light Sensor >
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EDTY0012501

UCLAMP3311TTP
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SENSOR2_I2C_SDA

SENSOR2_I2C_SCLPROXIMITY_INT

[Check supply voltage accuracy 3%, 2.91V-3.09V]
A

dd
 : 

re
vB

->
re

vC
 (0

53
1)

Change:revB->rev11_update(0903) Change:revB->rev11_update(0903)

Add : revB->revC (0531)

0.3mm

0.3mm

U11002

TP11002

TP1(C11007)

TP2(R11003)
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3.18 NFC 

3.18.1 NFC components

Reference No. Description Reference No. Description

U15004 BCM20793M, NFC IC X15000 Crystal

14 A

B

C

D

E

F

G

TP15004
R15040

TP15007

C15028

U15004
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3.18.2 NFC Signal Path

NFC Rx / Tx Common Signal Path
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START

ANT 15000/15001
Check the Connection

Between antenna and Clip

Replace Antenna in
Battery Cover or Clip

No

Yes

Yes

F_SUB Change

Yes

Check antenna
Matching at C15030/C15036

C15032/15034, R15031/R15034

Check RF Line
Tx / Rx Line

Check The Component
Around Antenna

Check The Component Tx / Rx Line

No

No
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3.19 Power ON Troubleshooting

The main power source of D821/D821 is provided by 2 chips which are PM8941 and PM8841. Since MSM8974 only 
powers up normally when MSM8974 is properly powered therefore, PM8941 is the actual one to take look at.

Power ON sequence of D821/D821 is below.

1. PM8941 receives a poweron trigger (e.g. KPD_PWR_N press).

2. PM8941 poweron sequence begins (PBS sequence runs). The following take place:

- BMS OCV measurement occurs.

- EXT_REG_EN1 is asserted (VPH_PWR) to enable external supplies.

- PON_OUT is asserted (1.8 V) to enable PM8841.

- A timer starts to allow PM8841 to complete his sequence.

3. PM8841 receives poweron trigger (PON_1 and PS_HOLD are asserted).

4. PM8841 poweron sequence begins (PBS sequence runs). The following take place:

- S1 is turned ON (memory supply).

- S2 is turned ON (core supply).

5. �PM8841 PBS sequence completes. Since PM8841 PS_HOLD is already high, the PM8841 sequence completes. PM8841 
is on.

6. PBS sequence on PM8941 continues.

- The timer on PM8841 expires.

- The rest of the power sequence (regulators, clocks) are enabled in several steps.

7. The PM8941 PBS sequence completes. PM8941 PON module deasserts PON_RESET_N and sets PS_HOLD timer.

8. Once PON_RESET_N is deasserted, MSM comes out of reset. and PBL will assert PS_HOLD. PM8941 is on.

9. After FLCB, secondary poweron sequence takes place.
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3.19.1 Power ON Troubleshooting (MSM8974)

Battery voltage
higher than 3.3V? Change or charging the Battery

No

Yes

Check SDRAM(U5000) And eMMC(U5001)

Press PWR Key
TP : R11010

Come high to low?

Yes

Yes

Yes

Check PM8941
Vreg xx level

Check PM8841
Vreg xx level

Check PM8941 (U6002)

Check PM8841 (U7000)

Check Power Key, 
Pin 1 of KBR11000

No

Start

Yes

Yes

Yes

Yes

Yes

Yes

PON_OUT pin
Of PM8941 is High? (1.8V)

PON_RESET_N pin
Of PM8941 is High?(1.8V)

Check Main Clock
TP : X6000 (19.2MHz)

SMPS_1B,2B of
PM8841 is high?(more than 0.9V)

VOUT pin U6000
Is battery level Or more than 3.5V?

PS_HOLD pin
Of MSM8974 is High?(1.8V)

No

No

Check PM8941 (U6002)

Check PM8941 (U6002)

Check PM8941 (X6000)

Check PM8841 (U7000)

Check Bypass Boost (U6000)

Check MSM8974 (U3000)

No

No

No

No

No

No
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U5003
U3000

U6002

X6000
U6000

R11010

KBR11000

TOP
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U5001

U7000

BOT
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3.20 Wireless Charging Troubleshooting

When the WLC does not work, the problem comes from WLC antenna, SUB Board or WLC chip itself.
Wireless charging system is not controlled by the main core.
TP1 : Input power from secondary coil : AC 19V(at 100kHz~200kHz)
TP2 : Output power from WLC chip : within 4.8V ~ 5V
TP3 : Antenna itself has about 5.9uH self-inductance and 600mohm self-resistance (w/ RLC Meter)
TP4 : C-clip is cracked or separated from board

WLC_5V_OUT

VBUS_USB_IN_PM

U15001

EN2

AC1_2

OUT4

BOOT1

/CHG

COM1

CLMP1

FOD

P
G
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D
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AC2_1
RECT2

AC2_2

OUT3

P
G
N
D
2

ILIM

AD

CLMP2

TS_CTRL

OUT1

RECT1

P
G
N
D
3

EN1/TERM

/AD_EN

AC1_1

BOOT2

P
G
N
D
4

COM2

OUT2

10u

C15001

10nC15020

10nC15010

C15022 33n

33nC15004

C15013 68n

25V

0.1u

C15017

C15002

10u

DNIR15012

C15011 68n

10K

R15014

C15000

0.1u

ANT15003MBV62562001

FEED

DNI

R15017

R
15
01
9

13 0.
01

R
15
01
8

20
0

R15016

180

R15013

0
C15016 47n

C15019

10u

C15018

10u

C15021 0.47u

C15009 0.47u

R15011

12K

C15015

330p

C15014

2.2n

ANT15002MBV62562001

FEED

C15052

1u

WLC_FULL_CHG

Max 1.2A

WLC Matching Point

Rev11_BOM updated

Rev11_BOM updated

Rev11_BOM updated

Rev11_BOM updatedRev11_BOM updated

Rev11_BOM updated

Rev11_BOM updated

Rev10 (0717)

Rev10 (0717)

Rev10 (0717)

TP1

TP4

TP2
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4.23 Wireless Charging Troubleshooting 

When the WLC does not work, the problem comes from WLC antenna, SUB Board or WLC chip itself.  

Wireless charging system is not controlled by the main core. 

TP1 : Input power from secondary coil : AC 19V(at 100kHz~200kHz) 

TP2 : Output power from WLC chip : within 4.8V ~ 5V 

TP3 : Antenna itself has about 5.9uH self-inductance and 600mohm self-resistance (w/ RLC Meter) 

TP4 : C-clip is cracked or separated from board 
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Change Battery Cover Or C-Clip

START

Yes

No

No

No

Yes

Yes

Yes

Charging OK?

Charging OK?

Charging OK?

Is Signal OK?

Change the SUB Board

Charging OK?

Check the Antenna & C-Clip

END

END

END

END
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3.21 USB Trouble shooting

The sequence of D821 USB is,

USB connected to D821 -> VBUS_USB_IN(FL16003) goes to 5V -> USB_DATA is triggered -> USB work

USB Trouble shooting is shown below.

Battery voltage higher than 3.2V?

START

Pin 30~35 of CN16000 are about 5V? 
[VBUS_USB_IN_PM]

Pin 11~12 of CN16000 are open?
[USB_HS1_DP/DM SLIM1]]

Pin 11, 12 of CN16000 are USB Signal?

Charge or Charging the battery.

Insert USB Cable

Change Lower FPCB

If the pin 11~12 of CN16000 are short
Rework(Replace) the D16001

END

Check the Lower FPCB

No

No

No

No

Yes

Yes

Yes

Yes
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CN16000

33 32

34 31

35 30

36 29

37 28

38 27

39 26

40 25

41 24

42 23

43 22

44 21

45 20

46 19

47 18

48 17

49 16

50 15

51 14

52 13

53 12

54 11

55 10

56 9

57 8

58 7

59 6

60 5

61 4

62 3

63 2

64 1

G1G2

G3G4

+3V1_VREG_L22

+5V5_DDVDH
-5V5_DDVDL

VBUS_USB_IN_PM

+1V8_VREG_LVS3

+2V95_VREG_L16

LCD_PWM

ANT_TUNER_0
ANT_TUNER_1

MAIN_MIC_GND

WLED_A

MAIN_MIC_BIAS

SPK_P
SPK_N

MAIN_MIC_P

WLED_C1
WLED_C2

TOUCH_RESET

LCD_MAKER_ID

TOUCH_INT_N

LCD_VSYNC
LCD_RESET_N

USB_HS1_DP_SLIM1
USB_HS1_DM_SLIM1

USB_ID

BLUE_LED_DRV

GREEN_LED_DRV
RED_LED_DRV

MIPI_DSI0_LANE3_M

MIPI_DSI0_CLK_M
MIPI_DSI0_CLK_P

MIPI_DSI0_LANE0_P

MIPI_DSI0_LANE1_M
MIPI_DSI0_LANE1_P

TOUCH_I2C_SDA
TOUCH_I2C_SCL MIPI_DSI0_LANE3_P

MIPI_DSI0_LANE2_M
MIPI_DSI0_LANE2_P

MIPI_DSI0_LANE0_M05/20 RevE => RevG

CN16000

FL16003
3

2

1
IN

G
N
D OUT

D16000

D16001

7

8

4

3

5

2

6

1
VBUS

GND2

D+

GND1

D-

ID

GND4

GND3

22p

C16018

CN16002

11

10

9

5

4

3

2

1

8

7

6

VBUS_USB_IN_PM

USB_HS1_DP_SLIM1USB_HS1_DP_SLIM1
USB_HS1_DM_SLIM1 USB_HS1_DM_SLIM1

USB_ID USB_ID

4/2 Changed Net Name

4/2 changed USB I/O connector
(from EAG63090001 to EAG63510401)

CN16002 FL16003

D16001
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MIC16000

FB16000FB16001

FL16003

D16010D16009 D16008

D16001

D16000

C16026C16025 C16024

C16018

CN16002

CN16000
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3.22 HDMI Troubleshooting

Check out the setting menu on the phone and then set the proper resolution for the outer display as shown below.

Battery voltage higher than 3.2V?

START

 Pin 30~35 of CN16000 are about 
5V? [VBUS_USB_IN_PM]

TP1(C12012) is 3.3V?
TP2(C12007) is 1.8V?
TP3(C12009) is 1.8V?
TP4(C12001) is 1.0V?

HDMI Data Pin of U12001 is HDMI 
siginal

Charge or Charging the battery.

Connect the Slimport to HDMI Bridge

Check U12001and D16001

Check the Main PCB

Change main board or Lower FPCB

Check the Lower FPCB

No

No

No

No

Yes

Yes

Yes

Yes
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4. DOWNLOAD

This document is draft version, so the contents will be updated after registering the final one.

TOOL INFORMATION

TOOL VERSION DLL NAME USB DRIVER

Please Check the Version to “B2B”

H/W

Name Part No. SW

D/L Cable
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5. BLOCK DIAGRAM

[D821] Total Block Diagram1. Total Block Diagram(LGD821)
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[D821] RF CDMA/Global/LTE
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[D821] WiFi/BT I/F
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4. WiFi/BT I/F 
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[D821] NFC I/F

5 / 10 

5. NFC I/F 
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[D821] PM8941 Output Power Management6. PM8941 Output Power Management
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[D821] PM8841 SMPS / PM8941 Input Power Management
8. PM8841  SMPS / PM8941 Input Power Management
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[D821] Main & Display/Touch I/F
10. Main & Display/Touch I/F
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[D821] Main & Slimport I/F11. Main & Slimport I/F
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[D821] Camera I/F12. Camera I/F
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[D821] Sensor I/F13. Sensor I/F
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6. CIRCUIT DIAGRAM

C2076

1p

C
20
29

2.
2n

C2032 8.2n

C
20
37

22
u

C2005

22u

L2026

6.8n

DNI_EAM62810001

U2006

ACPF-7041

2 1

3
G
N
D

TX/RXANT
DNIC2088

150pC2001

33pC2081

DNI_EAM62790201HHM1918A2

FL2013

3

12

4
GND

UNBAL BALAN1

BALAN2

B9478
FL2014

EAM62290501

45

1

32
G1 O1

IN
G2 O2

C2028 18n

R2025 0

DNI

L2035

L2025 1n

R2024

0

DNI

L2036

3.3nC2026

R2028

360K

SAFEA1G58KA0F00

FL2011

SFSY0042901

532

41
IN OUT
G1 G2 G3

10
0p

C
20
92

+2V95_VREG_L16

R2023

0

100p

C2039

C2010

10u

100p C2089

DNIC2090

+2V95_VREG_L16

DNIL2032

DNIC2091

1.2nC2017

C2093

1.2p

L2034

DNI

D
N
I

L2
03
1

EAM62493001

U2007

XM0831SZ

3

9

7

5 6

1

4

10

8

2
GND1

PORT1-

PORT3-

PORT2-

PORT3+

CTLPORT2+

PORT1+

VDD

GND2

10n

L2007

XMSS1R6G0PA-001TMP
EAM62730001

FL2012

5

2

6

4

3

1
V
D
D

GND

P
O
R
T2

ANT

P
O
R
T1

V
C
TL

C
20
34

22
u

FL2003

EAM62690801

RF1660

21

20

15

19

10

18

16

8
11

7

9

6 5
12

4 3

13

2

14

1

17
VDD

N
C

R
F2

R
F1
0

R
F3

R
F9

R
F8

R
F4

R
F7

R
F6

ANT

GND1
R
F5

GND2

G
N
D
4

VIO

GND3

SDATA

R
F1

SCLK

PGND

10
0n

C
20
87

C
20
86

10
0n

10
0K

R
20
21

1u

C2072

C
20
52

10
0n

10
0n

C
20
53

C
20
55

10
0n

C
20
56

10
0n

C
20
57

10
0n

C
20
58

10
0n

C
20
59

10
0n

10
0n

C
20
61

10
0n

C
20
62

C
20
65

10
0n

10
0n

C
20
66

D
N
I

C
20
54

C
20
70

10
0n

C
20
60

D
N
I

D
N
I

C
20
64

C
20
71

10
0n

C
20
67

D
N
I

D
N
I

C
20
69

C
20
68

10
0p

10
u

C
20
47

4.75KR2019

+2V05_VREG_L15

DNIC2078

10
0p

C
20
63

C
20
48

4.
7u

U2001
RF1633
EAM62470001

19

5

15

14

13

76

17

4

3

2

18

98
16

10

11

1

12
PCA

GND1

PCB

GND6

C
TL
1

G
N
D
4

G
N
D
5

P
3A

GND2

P2A

P2B

P
3B

P
1B

P
1A

VDD

GND7

C
TL
2

GND3

G
N
D
8

C
20
04

10
0p

C
20
03

10
0p

+1V3_VREG_L4

+1V8_VREG_S3A_RF

C
20
13

10
0p

+2V95_VREG_L16

D
N
I

L2
02
8

L2013

1.5p

C2008 100p

C2012 100p

C2014 10p

L2
00
8

D
N
I

L2
00
1

D
N
I

C2009 1.8n

L2
00
5

0.
5p

+2V95_VREG_L16

C2007 1.2n

C2011 1.2n

L2
00
3

D
N
I

1.
5p

L2
01
5

EAM62471201

FL2002

SAFEA1G84FM0F00

5

3

2

4

1
U_BP

BP1

G
1

BP2

G
2

FL2000

SAFEB2G14FB0F00
SFSY0028201

G1
2

O1
3

IN
1

G2

5

O2

4

L2000

10n

L2009

1.5u

C
20
18

10
u

470p

C2024

2.2

R2007

C
20
36

4.
7u

VPA_BATT

VPA

VPA_GSM

+VPWR_RF

+1V8_VREG_S3A_RF

U2002

QFE1100

EAN62668901

16

15

14

13

12

11

17

10

18

9

19

8

20

7

21

6

22

5

23

4

24

3

25

2

26 1

27

28
VDD_BUCK

GND_BUCK

GND1SDATA

AMP_INM

VOUT_BOOST

GND_AMP

GND_BOOST

AMP_OUT

VSW_BUCK

VDD_AMP

GND2

C_GSM

SCLK

AMP_INP

VSW_BOOST

C_SW_BUCK1

USID_LSB

C_SW_BUCK2

PA_VBATT

BYP_LOAD

VDD_1P8

C_BUCK1

C_BUCK2

PA_CTL

BYP_BATT

VDD_BATT1

VDD_BATT2

2.2u

L2006

10
u

C
20
35

22
FB
20
01

100K

P
T2
00
1

C2044 3.9n

L2
00
4

4.
7n

L2
01
7

1.
2p

L2
03
0

D
N
I

D
N
I

L2
02
9

33pC2080

C2083 33p

U2000

EAN62728801

FAN48632BUC33X

B1

D3C1

C3

C2

B2

A4

C4

A2

D2

D4

D1

A3 B3

A1

B4
VOUT2

EN

VOUT1VIN1

AGND3

PGND3

PGND1

PG

SW2

VIN2

AGND1

AGND2

SW1

BYP PGND2

VSEL

+VPWR_RF

100K

P
T2
00
0

C
20
22

D
N
I

D
N
I

C
20
31

+VPWR

R2002 0

R2001 0

R2000 0

L2002

470n
C2006

10u

C2073

100p
100p

C2074

L2021 8.2n

L2022

1p

L2020

10n

R2016

10n

EAG63293301
SW2001 20549-001E

43

2

1
ANT COMMON

G3 G4

20549-001ESW2000
EAG63293301

43

2

1
ANT COMMON

G3 G4

SFMG2B0D001
U2005

EAN62581401

4

5

3

6

2

7 1
8

G
N
D
3

V
D
D

V
C
TR
L

RFIN

RFOUT2

G
N
D
1

RFOUT1

G
N
D
2

DPX205850DT-4054B5

EAM62732101

FL2009

43

52

61
GND1 LO-BAND

COMMOM GND3

GND2 HI-BAND

SAFEA806MCM0F00

SFSY0042601

FL2008

45

1

32
G1 O1

IN
G2 O2

22nC2051

22nC2049

C2079 12p

L2
01
9

D
N
I

DNIR2020

R2027

240K

+2
V
95
_V
R
E
G
_L
16 EAM62730101

FL2004
RF1119

11

3

9

7

5 6

1

4

10

8

2
RF2

GND2

RF3

VDD

RF1

C
TL
2

C
TL
1 EN

RF4

GND1

R
FC

R
20
12

4.
7K

100pL2011

100p

C2038

C2043 100p

100pC2046

33p

C2042

L2
01
8

D
N
I

33pC2025

C2030 33p

+2V95_VREG_L16

C
20
41

10
0p

15n

L2016

C2045

33p

FL2005

SAFFB876MFL0F0A
EAM62710201

5

3

2

4

1
U_BP

BP1

G
1

BP2

G
2

4.
7K

R
20
13

D
N
I

L2
01
2

EAM62493001

U2003

XM0831SZ

3

9

7

5 6

1

4

10

8

2
GND1

PORT1-

PORT3-

PORT2-

PORT3+

CTLPORT2+

PORT1+

VDD

GND2

10
0p

C
20
16

+1V8_VREG_S3A_RF

10
0p

C
20
15

+2V95_VREG_L16

EAM62790501
B9862

FL2007

45

1

32
G1 O1

IN
G2 O2

FB2000 22

FL2001 SAFEB1G96FL2F00
EAM62130501

5

3

2

4

1
U_BP

BP1

G
1

BP2

G
2

100n

L2027

100n

L2014

R2029

0

0R2026

0

R2006

0R2017100pC2027

ANT2000

M
B
V
62
56
16
01

FE
E
D

M
B
V
62
56
16
01

ANT2001

FE
E
D

ANT2003

M
B
V
62
56
16
01

FE
E
D

ANT2002

M
B
V
62
56
16
01

FE
E
D C20952.2n

2.2n C2094

100p

C2023

L2037

47n

100pC2033

C2084

33p

C2085

33p

C2021

6.8n

C2000 10p

100pL2024

L2010 2.2p

D
N
I

R
20
03

DNI R2005

C2019 10p

C2002 10p

U2004

9742 12
7

13
6

44 11
1

10
8

51678353 11
7

9811
6

11
8

40657666853755243125282687

90
142
137
135

86
100
45
89
80

93
60

79
120

105
121
88
114
96

71
70
62
56

57
50
72
63

82
91
92
84

109
139
131
138
130

134
129
128
125
124

18
10

14
5
13
4
12
3
11
2

69
78
54
61
43
48
30
36
17
23
16
8
15
7

101

140
132
141
133
126
119
112
95
103

12
3

12
2

11
5

11
3

11
0

10
7

10
6

10
4

10
299948177757473686459585249474641393835343332292722212019961

G
N
D
1

G
N
D
2

G
N
D
3

G
N
D
4

G
N
D
5

G
N
D
6

G
N
D
7

G
N
D
8

G
N
D
9

G
N
D
10

G
N
D
11

G
N
D
12

G
N
D
13

G
N
D
14

G
N
D
15

G
N
D
16

G
N
D
17

G
N
D
18

G
N
D
19

G
N
D
20

G
N
D
21

G
N
D
22

G
N
D
23

G
N
D
24

G
N
D
25

G
N
D
26

G
N
D
27

G
N
D
28

G
N
D
29

G
N
D
30

G
N
D
31

G
N
D
32

G
N
D
33

G
N
D
34

G
N
D
35

G
N
D
36

G
N
D
37

G
N
D
38

G
N
D
39

G
N
D
40

TX_HB
TX_MB4
TX_MB3
TX_MB2
TX_MB1
TX_LB4
TX_LB3
TX_LB2
TX_LB1

PDET_IN

PRX_HB_INP
PRX_HB_INM
PRX_MB3_INP
PRX_MB3_INM
PRX_MB2_INP
PRX_MB2_INM
PRX_MB1_INP
PRX_MB1_INM
PRX_LB3_INP
PRX_LB3_INM
PRX_LB2_INP
PRX_LB2_INM
PRX_LB1_INP
PRX_LB1_INM

DRX_HB_INP
DRX_HB_INM
DRX_MB_INP
DRX_MB_INM
DRX_LB2_INP
DRX_LB2_INM
DRX_LB1_INP
DRX_LB1_INM

GNSS_INP
GNSS_INM

GND41
GND42
GND43
GND44
GND45

TX_BB_IP
TX_BB_IM
TX_BB_QP
TX_BB_QM
DAC_REF

PRX_BB_IP
PRX_BB_IM
PRX_BB_QP
PRX_BB_QM

DRX_BB_IP
DRX_BB_IM
DRX_BB_QP
DRX_BB_QM

GNSS_BB_IP
GNSS_BB_IM
GNSS_BB_QP
GNSS_BB_QM

DNC4
DNC5

GP_DATA2
GP_DATA1
GP_DATA0

XO_IN
VTUNE_PRX

RBIAS
DNC3

SSBI_PRX_DRX
SSBI_TX_GNSS

RX_ON
RF_ON
DNC1

GND46
GND47
GND48
DNC2

V
D
D
_D
IO

V
D
D
_R
F1
_D
_F
E

V
D
D
_R
F1
_D
_L
B
LO

V
D
D
_R
F1
_D
_M
B
LO

V
D
D
_R
F1
_G
_B
B

V
D
D
_R
F1
_G
_L
N
A

V
D
D
_R
F1
_G
_P
LL

V
D
D
_R
F1
_G
_V
C
O

V
D
D
_R
F1
_J
D
E
T

V
D
D
_R
F1
_P
_F
E
LO
_2

V
D
D
_R
F1
_P
_P
LL

V
D
D
_R
F1
_P
_V
C
O

V
D
D
_R
F1
_S
_P
LL

V
D
D
_R
F1
_S
_V
C
O

V
D
D
_R
F1
_T
_D
A

V
D
D
_R
F1
_T
_L
O

V
D
D
_R
F1
_T
_S
Y
N

V
D
D
_R
F1
_T
_U
P
C

V
D
D
_R
F2
_D
_B
B

V
D
D
_R
F2
_P
_B
B

V
D
D
_R
F2
_P
_V
C
O

V
D
D
_R
F2
_S
_V
C
O

V
D
D
_R
F2
_T
_B
B

V
D
D
_R
F2
_T
_D
A

V
D
D
_R
F2
_T
_P
LL

V
D
D
_R
F2
_T
_V
C
O

V
D
D
_R
F2
_X
O

V
D
D
_R
F1
_P
_F
E
LO
_1

10n

C2040

C2097

DNI

+1V8_VREG_S3A_RF+1V8_VREG_S3A

U2008

DNI_EAN62887601

TPS22922YZPR
C1

B2

C2

B1

A2 A1
VOUT1VIN1

VOUT2

ON

VIN2

GND

R2030

0

DNI

C2096

DNIL2033

C2050 100p

C2082 12p

D
N
I

R
20
04

C2020

10u

RFFE1_DATA

RFFE1_CLK

PA_THERM1

PA_THERM0

XO_OUT_A0

BOOST_BYP_BYP_RF

RF_ON0
RX_ON0

WTR_GNSSBB_I_P
WTR_GNSSBB_I_M
WTR_GNSSBB_Q_P
WTR_GNSSBB_Q_M

WTR_SSBI_TX_GPS

ET_DAC1_M
ET_DAC1_P

WTR_PRXBB_I_M
WTR_PRXBB_I_P

WTR_PRXBB_Q_M

WTR_DAC_IREF

MSM_RESOUT_N

BOOST_BYP_BYP

BOOST_BYP_VSEL
BOOST_BYP_EN

A
N
T_
TU
N
E
R
_2

A
N
T_
TU
N
E
R
_3

WTR_TXBB_Q_M

WTR_TXBB_I_P
WTR_TXBB_I_M

WTR_GPDATA1
WTR_GPDATA0

WTR_TXBB_Q_P

WTR_DRXBB_Q_P
WTR_DRXBB_Q_M

WTR_SSBI_PRX_DRX

WTR_DRXBB_I_P
WTR_DRXBB_I_M

WTR_PRXBB_Q_P

RFFE2_DATA
RFFE2_CLK

PA_THERM2

B7_B41_SEL

B7_B41_SEL

TX_OUT_MB4
TX_OUT_HB

TX_OUT_MB3

TX_OUT_LB4

TX_OUT_LB2
TX_OUT_LB3

PRX_LB1_IN_P
PRX_LB1_IN_N

PRX_LB2_IN_N
PRX_LB2_IN_P

TX_OUT_LB1

TX_OUT_MB2

PRX_MB3_IN_P
PRX_MB3_IN_N

WTR_PDET_IN

PRX_HB_IN_P
PRX_HB_IN_N

PRX_MB1_IN_N
PRX_MB1_IN_P
PRX_MB2_IN_N
PRX_MB2_IN_P

PRX_LB3_IN_P
PRX_LB3_IN_N

DRX_HB_IN_N

DRX_HB_IN_N

DRX_B2_IN_P

DRX_B2_IN_P

DRX_B17

DRX_B17

DRX_B8

DRX_B8

DRX_B2_IN_N

DRX_B2_IN_N

GPS_INM

GPS_INM

DRX_LB1_SEL

DRX_B5_B26

DRX_B5_B26

DRX_LB1_IN_N

DRX_LB1_IN_N

DRX_LB2_IN_N

DRX_LB2_IN_N

DRX_LB1_IN_P

DRX_LB1_IN_P

DRX_B3
DRX_B3

DRX_B2_B25

DRX_B2_B25

DRX_B1_B4

DRX_B1_B4

DRX_MB_SEL1
DRX_MB_SEL0

DRX_MB_IN_N

DRX_MB_IN_N

DRX_MB_IN_P

DRX_MB_IN_P

DRX_HB_IN_P

DRX_HB_IN_P

DRX_B3_IN_P

DRX_B3_IN_P

DRX_B3_IN_N

DRX_B3_IN_N

DRX_LB2_IN_P

DRX_LB2_IN_P

DRX_B1_B4_IN_P

DRX_B1_B4_IN_P

DRX_B1_B4_IN_N

DRX_B1_B4_IN_N

GPS_ELNA_EN

GPS_INP

GPS_INP

'13.04.11

CTLVDD

LHDRX_B7(P2)
DRX_B41(P3)

Path
HH

VCTLVDD

LHDRX_B7(P2)
DRX_B41(P1)

Path
HH

H

Path

DRX_B5_B26(P3)
DRX_B8(P2) L

CTLVDD
H

H

L
L

CTL2

DRX_B2(P2)
DRX_B3(P1)

Path

L
H

CTL1

DRX_B1_B4(P3) L H

4/4_QCT_R-013570

4/4_QCT_R-013555(XO_OUT_A1 removed)

4/10_QCT_R-013554-SAN

4/4_B12->B17 Saw 

4/4_QCT_R-013572

4/4_Change to New Diplexer

B41

B7

Star Routing

4 line add

'13.03.18

GPS LNA

B2 / B25

B1/B4

B3

WTR1605L-1

QFE1100

PA_THEMISTER

B7/41

1.5mm 1.5mm

RF Bypass boost

876.5MHz

B8

B5/B26/BC0/BC10

Lower current option

DP4T change

3/29

SP10T change

GPS
B7LTE MIMO

ANT#4

B20

BOOST & DC-DC

B1/2/3/4/5/8/20LTE MIMO
ANT#3

TRANCEIVER

'13.05.07:reva->revB

'13.05.07:reva->revB

'13.05.07:reva->revB
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'13.06.04:revb->revC(10pF->1nH)

- APT : R2029 => DNI
- ET : R2029 => 0 Ohm

- ET : R2024 => DNI
- APT : R2024 => 0 Ohm

revC->rev10 (0701)

Change:HighFre.RevD->rev10(0702)
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6. CIRCUIT DIAGRAM
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revA->revB(04.22)

revA->revB(04.22)

Change : rev10->rev11 (0729)

Add:revC->rev10(0625)

Delete:revC->rev1.0(0625)

Change : rev10->rev11 (0729)

0603, 1%

'13.05.08:revA->revB(deleted)

Change:revC->rev10(0624)

B (SKU2)

Add:revB->revC(0603)

Change:revB->revC(0603)

Change:revC->rev11_update(0903)
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e:

re
v1

0-
>r

ev
11
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80

5)

Change:revc->rev11_update(0903)

Change:revB->revC(0604)

Change:revB->revC(0604)

Bhelper LDO

reference capacitor
Need to be changed 

'13.03.18

13'1/21

DNI(100K,1%)
DNI(0 ohm)

13'1/30

RE-DRIVE

RevA : 2.6V
RevB : 1.8V (OIS) , need to change port

1.2 width 

12/19

H Volt LDO Bypass boost

TOUCH_LCD

Change to 0.47uH(2016, Cyntec, 20%, DCR=0.03OHM ISAT=3.6A)

Touch/LCD

PM8941

PCB_Revision

S1

OTG OVP control Check!!

Function

75K

QCT REF 30.9K ohm 

Type
Default

Range Current
Default

HF_SMPS 1.4V 1.2V - 1.5V 2000mA Y
HF_SMPS 1.8V - 2.25V Y1000mA2.15VS2

Specified Programmable
Range

0.375V - 3.05V
0.375V - 3.05V

2000mA1.75V - 1.85V1.8VS3 HF_SMPS Y

QCT platform uses battery FET Rds,on as sense resistor for BMS.
It can use external sense resistor if required.

0.375V - 3.05V
Y

LDOs load caps can be DNIed depending on routing width.(max 5cm trace length)

QCT REF REV_C DNIed CAP

1200mA0.75V - 1.525V1.2V - 1.25V1.225VL1 NMOS LDO
300mA0.75V - 1.525V1.1V - 1.45V1.2VNMOS LDOL2

56K

L3 300mA1.1V - 1.45V1.2V

39K

0.75V - 1.525VNMOS LDO
L4 1200mA1.1V - 1.45V1.3V

27K

0.75V - 1.525VNMOS LDO
On-Chip only1.8VL5 1.7V - 2.2V

20K

100K

Low Noise LDO
150mA1.8VL6 1.7V - 1.9V Y0.75V - 3.05VPMOS LDO

1.7V - 2.2V

100K
100K

1.8V On-Chip onlyLow Noise LDOL7

100K

50mA0.75V - 3.05V1.8VPMOS LDOL8 1.7V - 1.9V
Y150mA0.75V - 3.05V1.8VPMOS LDOL9 1.7V - 3.05V

L10

100K

150mA0.75V - 3.05V1.8VPMOS LDO 1.7V - 3.05V
1.3V

B (SKU1)

0.000

1.017
1.800

0.771
0.900

A
0

100K
DNI
130K
100K

1.0
1.1

EVB
C

100K

100K
100K
DNI

0.505
0.646

0.383
0.300

E

to PM8841

Change to 2520, TDK, 2.9A

Change to 2016, TDK, 2.6A

Change to 2016, TDK, 2.6A

Change to 2016, TDK, 2.6A

VDD_L1_3, L4_11(LPDDR, WCD, RF, WLAN)

VDD_L6_12_14_15, VDD_L5_7, WCD_VDD_BUCK

VDD_DDR_CORE, VDD_P7, VDD_P3, 
VDD_L2_LVS1_2_3, PMIO, VCC_EMMC , WCD_IO
WTR0/1_VDD_DIG, Wi-Fi VIO, Fuel Gauge

Sensors IO
1.3M camera IO

1.4V, 2A, 3.2MHz

2.15V, 1A, 1.6MHz

1.8V, 2A, 3.2MHz

1.8V, 300mA
1.8V, 300mA
1.8V, 300mA

1.225V, 1.2A
1.2V, 300mA
1.05V, 300mA
1.3V, 1.2A

1.8V, 150mA

1.8V, 50mA
1.8V, 150mA
1.8V, 150mA
1.3V, 1.2A
1.8V, 300mA
2.95V, 150mA
1.9V, 150mA
2.05V, 600mA
2.75V, 150mA
2.7V, 300mA
2.85V, 300mA
2.9V, 600mA
2.95V, 600mA
2.95V, 600mA
3V, 300mA
3V3, 300mA
3.075V, 50mA

In
pu

t t
o 

5V
 s

w
itc

h(
H

D
M

I,O
TG

)

5V, 1.3A

5V, 500mA
5V, 55mA

VDD_DDR_CORE, VDD_P1, WCD, WCN,  P4/P7(OPT), VCC_EMMC(OPT)
MIPI_DSI - analog
MAIN CAM CORE
RFIC low-V; MSM analog low-V

USB; WCN XO; PMIC low power XO output buffers

PMIC HKADC

L11

MSM VDD_P5, UIM1
MSM VDD_P6, UIM2
WCN; MSM VDD_WLAN

RFIC - low V

MSM PLLs, MIPI_DSI, MIPI_CSI, HDMI, EDP; MIPI_DSI I/Os, QFRROM
MSM VDD_P2
MSM Analog - high V

front-end, RF switches, GPS LNA

1.3M cameras - analog

1200mA0.75V - 1.525VNMOS LDO 1.2V - 1.4V

Sensors AVCC

eMMC AVCC

1.8VL12 300mA0.75V - 3.05VPMOS LDO 1.7V - 1.9V
150mA0.75V - 3.05V2.75V - 3.0V2.95VL13 YPMOS LDO
150mA0.75V - 3.05V1.7V - 2.1V1.9VPMOS LDOL14

0.75V - 3.05V2.0V - 2.1V2.05VPMOS LDOL15 600mA
150mA0.75V - 3.05V2.6V - 3.0V2.75VL16

HS-USB high-voltage

PMOS LDO
300mA0.75V - 3.05V2.7V - 3.0V2.8VL17

S
ch

ot
tk

y 
ba

rr
ie

r

PMOS LDO

On
Rated

Voltage
Circuit

5V VREG Boost SMPS 5.0V 4.0V - 5.5V 4.00V - 5.50V 1300mA

300mA0.75V - 3.05V2.4V - 3.3V2.85VPMOS LDOL18
2.6V - 3.3V2.9VL19

GND_S3

600mA0.75V - 3.05VPMOS LDO
600mA2.75V - 3.05V2.95VL20 Y0.75V - 3.05VPMOS LDO

2.75V - 3.05V2.95VPMOS LDO YL21 600mA0.75V - 3.05V
L22 2.6V - 3.3V3.0VPMOS LDO 300mA0.75V - 3.05V

2.6V - 3.3V3.0VPMOS LDOL23 300mA0.75V - 3.05V
L24 3.0V - 3.3V3.075VPMOS LDO 50mA Y0.75V - 3.05V

Y300mA
300mA

1.8VLVS1 Low V Switch
1.8VLow V SwitchLVS2 Y

Low V SwitchLVS3 300mA1.8V Y
5VS1 5V Switch 500mA5.0V Y

55mA5.0V5V Switch5VS2 Y

GND_S1

If external sense resistor is not used, BMS_CSP and BMS_CSM
must be tied to VBAT of PMIC.

0829 Using Rds : R15113,R15114(DNI), R15138,R15139(0ohm)
Using external Rsense : R15113,R15114(0ohm), R15138,R15139(DNI)

0829 BOOST_BYP_EN -> BOOST_BYP_BYP(QCT REV_D)

Ext-Driver IC delete!!

Flash LED

1.5mm

1.5mm1.5mm

GND_S2

must check device max current

Change : revC->rev10 (0624)

C
ha

ng
e 

: r
ev

C
->

re
v1

0 
(0

62
4)

Motor

'13.03.28

'13.04.10-SAN

Change:rev10->rev11(0729)

Change:revA->rev11_update(0903)
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6. CIRCUIT DIAGRAM
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U2004 – WTR1605L(top view)  

7. BGA PIN MAP

U2004 – WTR1605L(top view)

Not Used
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U3000 – MSM8974
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U3000 – MSM8974  

Not Used
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U5001 – eMMC memory 

 

 

 

 

 

 

 

 

 

 

U5001 – eMMC memory

Not Used
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U6002 – PM8974(Top view) 
U6002 – PM8974(Top view)
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U7000 – PM8841(Top view)
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U7000 – PM8841(Top view) 

Not Used
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U10000 – WCD9320(top view)
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U10000 – WCD9320(top view) 

Not Used
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U12001 – ANX7808(top view)
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U12001 – ANX7808(top view) 

Not Used
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U13000 – BCM4330(top view)

 
LGE Internal Use Only 

 

U13000 – BCM4330(top view) 

Not Used
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8. PCB LAYOUT

LG-D821_MAIN_EAX65371701_1.0_TOP

U10001 : Earjack detector
- Can’t detect Ear jack, Ear Mic

U1001 : APT/ET PAM
- no TX POWER

U11004 : Hall IC
- no magnetic regonize

U3000 : MSM8974
U5003 : Emmc memory
- no booting, Reset etc

U8002 : External charger IC
- no charging

U1008 : BC10 PAM BC10 
- no Tx Power

U1002 : BC17 PAM BC10 
- no Tx Power

U6002 : PMIC PM8974
- no power on, 
- no booting, 
- no charging

U11002 : Proximity/Ambient
- no ALC

U12001 : Slimport
- no HDMI signal

U9000 : LCD Backlight booster  
- no display backlight 

U10000 : WCD9320 Audio codec 
- no Sound
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8. PCB LAYOUT
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U7000 : PMIC PM8841 
- no power on, 
- no booting

U9004 : DSV  
- no display, 
- no Touch 

U5001 : eMMC Reset, 
- no booting

U13000 : BT/WIFI 
- no BT, WIFI 

U11000 : Motor Driver IC 
- no Motor

U11001 : Gyro/Accelerometer 
- no Motion sensor

U2005 : GPS LNA 
- no GPS Function

U11003 : Pressure sensor
- no pressure function

U2004 : WTR1605L
RF Tranceiver 
- no service, 
- no power on 

U1000 : RF1492A FEM module
network service
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8. PCB LAYOUT
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8. PCB LAYOUT
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8. PCB LAYOUT
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8. PCB LAYOUT
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9. CALIBRATION

This document is draft version, so the contents will be updated after registering the final one.

CAL INFORMATION

S/W VERSION

Please Check the Version to “B2B”

H/W

Name Part No.

PIF PIF200(All Type) BJAY0024021

USB Cable USB Cable RAD32247898

Power Cable DC Power Cable RAD32247878

I/O Cable

RF Cable_Main

Power Supply_PIF Power Supply 5.3V

Power Supply_Phone Power Supply 5.0V

RF Test Equipment CMW500, RF800A

NOTICE

CMW500 RF Cable connection
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This is for example.
You can check “C:\LGE\Tachyon\Model\D821\Setting Guide”

RF cable :
(P/No :                             )

COM3

The phone
must be fitted

with the bettery

COM1A

B
2A

2B

B

2A2B

B

A

Shield Box USB Cable

USB cable (A-B type)
(P/No :  BJAY0020060)

GPIB cable (IEEE-488)
(P/No :  BJAY0020058)

RF Connection Cable

COM3
COM1

A
B 2A

2B

2

3

4
5

2 3 4 5
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10. DISASSEMBLE GUIDE

1. Disassemble SIM tray

Remove SIM tray (by opener)
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2. Disassemble Battery Cover

A

B

C

D

E

Start

A -> B -> C -> D -> E  (Hook 1 -> 2 -> 3 -> 4 -> 5 -> 6 -> 7 -> 8 -> 9 -> 10 ->  
11 -> 12 -> 13 -> 14 -> 15)

1

234

5

6

7

8

9 10 11 12

13

14

15

Start

End
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A

B

E

D

C

A -> B -> C -> D -> E

Start

After remove SIM Tray, between power button 
and middle of SIM tray hole  insert spatula  and 

disassemble hook.
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A

B

C

D

E

A -> B -> C -> D -> E

Disassemble top side hook
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A

B

C

D

E

A -> B -> C -> D -> E
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A

B

C

D

E

A -> B -> C -> D -> E

A

B

C

D

E

A -> B -> C  -> D -> E
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3. Rear Cover Remove

Remove REAR COVER by pulling the side of REAR 
COVER, after unscrewing 6 points
(Follow the order of the pictures)
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4.  PCB & Battery Remove

1. Remove FPCB CONNECTOR 4EA and COAXIAL CABLE CONNETOR from PCB

2. Remover MAIN PCB

3. Remove BATTERY pushing tool on the top side of BATTERY
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5. FPCB & ANT Remove

1. Unscrew 2 Points 2. Remove MAIN ANNTENA

3. Remove FPCB 2EA
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6. Main PCB Remove

Remove Can, Shield 2EA from MAIN PCB
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11. EXPLODED VIEW & REPLACEMENT PART LIST

This document is draft version, so the contents will be updated after registering the final one.


