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SNAPSHOTS OF ANTENNAS
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Antenna Locations

GPS Rx Only
Diversity Rx Only

BT/WLAN Tx/Rx

Main Antenna Tx/Rx
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SNAPSHOTS/PLOTS OF MAIN
BOARD



LT AR R TR AR BT bR b
Snapshots of Main PCB
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Main Board — Top Placement
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Main Board — Bottom Placement
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TOUCH TROUBLESHOOTING
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Main Board — Location of LCD and touch ZIF connectors

Touch ZIF

Display ZIF

TSB ZIF
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Capacitive Touch Block Diagram
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Display/Touch Connector
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Touch IC Schematic
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Touch Troubleshooting

1. No Touch response when display touched
« Swap display panels with known good panel. If touch works, problem with

display flex or IC (Go to 3). If still not working, problem with main board
(Go to 2).

2. Main Board Issue
» Check touch connector for proper insertion of flex.
« Ensure 3.2VDC power is at the display ZIF.
« Verify Reset signal is high, IRQ is high.
« |2C Data and 12C Clock at 1.8VDC.

3. Display panel issue
- Check Touch flex for any damage.
 Ensure 3.2VDC and 1.8 VDC supplies are at the touch ZIF.
« Verify Reset signal is high, IRQ is high, 12C Data and Clock at 1.8VDC.
« When touching panel, INT should toggle low, 12C data and clk will toggle.

( ) Motorola Mobility Confidential Proprietary Sept 18, 2014



Mt A g LT P T p AT Mgy A p 1 Y

DISPLAY TROUBLESHOOTING
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Display

This display is a color Active Matrix Organic Light Emitting Diode
(AMOLED) of glass construction with White pixels on a Black
background.

The display consists of high density pixels with a color depth of 16.7M
colors (24 bpp). The display interface is two MIPI DSI ports MIPI in
command mode.

Chip-on-glass (COG) with the driver located at bottom front of panel.
2 LEDs on flex for android key backlighting.

Display operates in MIPI command mode with onboard RAM.
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Assembly

61-pin

display

ZIF

connector
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Display Main Schematic
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Power-up Sequence

Power-Up Sequence & Timing

VBaT

Pin45~49 of J5300; Vbat from C5314 TvBAT-SLPOUT
—_— —

TorRDER

S

Pin4 of J5300; Vddio from C§317

\Cl /

Pin3 of J5300; Vddio from C§320 Tps-RES
—>

Reset W\

Pin44 of J5300; RST from E5333

N\
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Display Troubleshooting

« Check 61pin display ZIF connector
1. Properly inserted
2. Any damage to ZIF receptacle on main PCB or plug on disp flex tail
3. Swap in known good main PCB or good disp module to see if issue
follows main PCB or display flex

« If the issue follows main PCB
1. Check DISP_B_ PLUS (Vbat) voltage (3.15 to 4.4VDC) at Pin45~49 of
J5300
2. Check DISP_VIO voltage (1.8VDC) at Pin4 of J5300
Check DISP_VCI voltage (3.1VDC) at Pin3 of J5300
4. Check above 3 voltages after phone power up. If they are not turned
on, check them during phone power up.

W

« If the issue follows display module, replace the module.

™~
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AUDIO TROUBLESHOOTING
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Audio Devices

Loudspeaker Earpiece Port b
Port

Top View

Secondary Microphone

Port
Back View

Tertiary Microphone
Port

B O
Play Store

Tools Email Cheome

4 L il
-~ 8 G W 7

Quarternary Microphone
Port

Primary Microphone port

Quinary Microphone
Port

‘\
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Audio Devices (PQB Vie)w -

Earpiece speaker
(32 ohms)

Loudspeaker Gasket gy

Headset jack flex
connector

Primary (left) &

Microphone Quarternary (right)
Mesh Assembly mic & grommets

N\
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Audio Devices (PCB View)

Secondary
Microphone
& Grommet

Headset
Jack

Loudspeaker
(8 ohms)

Earpiece
Flex

Loudspeaker
spring contacts

v.\‘l

Secondary
Microphone
Port

Earpiece pogo
connector

Tertiary (left) &
Quinary (right)
mic and grommet

Microphone
Mesh Assembly
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CQA Application

« Launching the CQA app will help resolve and root-cause the vast
maijority of problems

* Go to the phone/dialer and enter *#*#2486#*#*

 The CQA main menu will pop-up — select “Start CQA Test in Menu
Mode”

« Select the appropriate debug area — for Audio, primarily you will use
AUDIO and HEADSET

« The AUDIO CQA area has test capability for both mics, earpiece and
loudspeaker

« The HEADSET CQA area should be used to debug any detection, or
lack of audio on the headset jack path

™~
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“No Audio” Complaints

» The CQA apk can be used to verify a broken audio path. Under the “Audio” menu, select
“Mic Loopback”.

— The “PRIMARY MIC” setting allows a mic1 to earpiece loopback (recommended)

* Note* - The “DEFAULT MIC” setting also allows this, if a headset device is not
plugged in.

— The “SECONDARY MIC” setting loops mic2 to the earpiece, and so on.

— *NOTE”* The “SECONDARY MIC LPA” path does not exist in HW and will not
loopback any audio.

« If both of those are not functional, the earpiece speaker path is likely damaged. In the
“AUDIO” menu of the CQA apk, select “Ear Speaker” and then “Play Harvard speech
pattern” and/or “Buzz Sweep”.

» The loudspeaker can be tested by selecting “Loudspeaker” via the CQA apk. A musical
composition should start playing and be easily heard.

« If audio is not present on the HEADSET path, select the “Headset” entry in the main menu
of the CQA app, then plug-in the headset device to view whether the lack of audio is a
detection-cycling issue or other anomaly.

-
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Microphones Troubleshooting

If a mic is not functioning...
» Check to make sure the microphone and mic ports are not blocked.
» Check to make sure the mic gasket and mic grommets are seated properly.

» Check the microphone for diaphragm debris indicating a shattered diaphragm. Look under a
microscope to view inside the microphone port for damage or debris.

» Check to make sure none of the capacitors on the mic lines are shorted or damaged.

» Check the mic bias C4500 (Mic1), C4510 (Mic2), C4520 (Mic3), C4530 (Mic4), C4540 (Mic5).
The mic bias should be 2.8V when the microphone is enabled.

« If the failure is no microphone audio, check mic loopback through CQA at the board level with
a display connected. (Mic loopback may be easier to check with a headset plugged in)

« If there is no audio during mic loopback, inject a 35mVrms, 1kHz sine wave onto the
MIC_IN_P side of C4501 (Mic1), C4511 (Mic2), C4521 (Mic3), C4531 (Mic4), C4541 (Mic5)
and listen for the tone during loopback. If you can hear the tone now, you know either the mic
is bad, or there’s a process defect with the mic-to-PCB connection.

« X-ray the mic to check for process defects.

« If there is an issue with Mic5 LPA path, also check U6281 and the components around it for
process defects.

( ) Motorola Mobility Confidential Proprietary Sept 18, 2014
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Earpiece Speaker (Handset Mode DOWNLINK)

L4600

M4500_EAR POS 1 2
30014030007 ";;;:‘
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3 1 2112344514 EAR PIECE
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- e

g\ 8¢ 5 g

r~

—L casof L cae2 3 AT B 3 53

T~ 100eF —ioer S =2 = =z

2113344E23 2113344E23 § 2 3 @
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» Check that the impedance of the earpiece speaker is 32 ohms, and that the spring contacts are not

bent.

» Check that the earpiece flex is seated properly in the top carrier with no debris on it. You should also
be able to see slight imprints in the gold pads where both the speaker contacts and PCB pogo contacts
were touching the flex.

» Check that the earpiece pogo connector on the PCB is seated properly with no bent or stuck pogos.

* Check that L4690 and L4691 are not damaged or skewed. Also check C4691, C4692, C5790, VR4690
and CR4691 for any placement issues.

L
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Loudspeaker
LOUDSPEAKER LEFT (TOP)
" -’ s MA4GEOW LDSP L POS
LDSP_L_POS > l l E&@ -
1 )
cepmn L cassr L i
;41:91::: ;41;[:[4]2: — C4B834 30014028001
T 15PF
211334214 —113'44681
L L 30014088001
- - L4881
LDSP_L_NEG o> — VYN
- | 1mal,,  M4%0W_LDSP_LNEG
VR4880 VR4681
43014188001 43014183001
T =T UCLAMP1211Z UCLAMP1211Z
TNHMES TNMETS o~ o
— — —  REF:4680-4684

* Verify the impedance of the Ioudsp_eaker is 8 ohms.
» Verify the loudspeaker gasket is placed correctly.

» Lack of mechanical contact should also be checked (bent loudspeaker pins on PCB).
* Make sure L4680 and L4681 are not skewed or damaged.

» Check C4684, C4680, C4681, C4682, C4683, VR4680, and VR4681 for any placement issues.

T~
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3.5mm Headset Path
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3.5mm Headset Path

35MMHS)
SLEEVE_JACK O ' ' A
l
s N
SLEEVE 113944&171 2 §
ROUTE AS DIFF PAIR 1 ~F 3
rING2 O - =
RING2_JACK O~ L4004
YL
0.043 LH
1 24003356003,
—— 3 -w
2113084817 g N By 28009257003
o E g — 1m0
4 L i WB_OUT_M)} 2 J4000
- - VIB_OUT_B; 3 0
\ E4e02 ) -—<4 400
JACK_SENSE_N\G ¢ L//7 ;::GF:A;VAW 3 w40
oy - — 8 4000
B%E @ SLEEVE_RAW -7 =
. L| 8
- Insd . s
2M30MET 38 9 om0
~ RIN?Z_RAW 10— oo
11
4300
TP_iack O -~ I = &8 = JACKSW_RAW 12 oo
1 /7 2
TIP <> ’V\n/\, ' U ' L—( J4000
ey wmsow - ) L< 4000
8 2 $62 om0
Ragge e g %@ L
s S 2113MENT =
o~
RING1_JACK = = —_
] Wy £
RING1 v U _
O ST amuoy
%5
o
o = e
211384417 3
o~

—~
(M/ Motorola Mobility Confidential Proprietary Sept 18, 2014
N~



Mt A g LT P T p AT Mgy A p 1 Y

3.5mm Headset Troubleshooting

» Check the pins on the headset jack for any bent pins or missing pins (Top Carrier)

» Check to make sure the headset jack flex is properly aligned and fully inserted into the zif connector on
the PCB.

* On the PCB:

— Series components L4900, E4901, E4903, and L4904 must be physically placed and measured
using a DMM. Replace if any are found to be open circuit.

— ESD Diodes VR4900, VR4901, VR4902, VR4903, VR4904 must be open circuit. Measure these
with a DMM to ground. If any short circuit is found, replace the ESD diode.

— Shunt caps C4900, C4901, C4902, C4903, and C4904 must not be shorted across.

— Resistors R4900, R4901,R4902, and R4903 must be placed. These can be probed with a DMM,
where continuity must exist.

— U4900 must have voltage on the VDD line, and can be probed on C4913 or C4919. This should
measure 1.8V nominally.

— U4900 must have voltage on the MICVDD line (for uplink/headset mic audio to work). This can be
probed at C4921. This should measure ~2.8V.

( Motorola Mobility Confidential Proprietary Sept 18, 2014
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NO POWER UP DEBUGGING
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Glossary
AP APQ APQ8084 U1000
BP MDM MDM U3300
AP PMIC PMA8084 U1000
BP PMIC PM8019 U3700
SMB Charger U540
Kung Pow Factory Kill IC Battery Pull IC U650/Q510
B PLUS VSYS System Battery
Voltage
VBUS USB Voltage Charger Voltage

N
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Debug Procedure

» Generally the first step to troubleshooting a no turn on PCB is to look at its boot current. A
blank board (no software flashed yet) will normally draw about 60mA at a constant level.

 Also it is helpful to find out what level of functionality is available. These distinct modes
were observed:

1. Blank Flash mode
* Normally will enter this mode for a newly built PCB.
« Can be forced by shorting debug connector as shown in later slides.
2. Fastboot mode
. llglgrénally will enter this mode after blank flashing bootloader into newly built
» Can be forced using volume down key

3. Full Power up
«  Will enumerate to PC as Motorola Network device and ready for board test.

 Failed boards will be able to achieve one of these modes but fail to get to the next. This bit
of information is useful for debugging.

« Start with the phone off, then plug in the USB cable. If the phone does not turn on when
the USB cable is inserted, there is most likely an issue with the connector.

« If the current is abnormally high for a blank board, the root cause is most likely a short.
Going through the power on sequence is helpful for finding shorts, it is shown on the next
page.

( ) Motorola Mobility Confidential Proprietary Sept 18, 2014
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NTO Debug Flow Chart [ ]
v

Measure USB/
Battery Current

<>
| >1000mA
Check PMA8084

Check Input ~ / Check USB High Current
4 )

Check APQ8084

\ J
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Check Input Power Path
[ Check Input J
Power Path

v

[ Measure Input Voltages ]

Repair USB
No Connector
(J500)

Repair SMB
(U540)
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Simplified Input Power Tree

u2300 High Voltage
U650 Boost-Bypass Regulators
J510 Erieny 2ulle BPHI (Vout > 2.7V)
Battery Connector Kung Pow
2.7V-4.35V Q510
: . 2.7V- 4.35V U2000
ill Switch AP PMIC
PMA8084
J500 U540
USB Connector SMB Charger
VBUS B_PLUS
U3700
BP PMIC
PM8019
- Low Voltage
U650 Regulators
WCHG IC (Vout < 2.7V)
/ L WCHG_OUT_5V
~N u2210
5V Boost
J560
Wireless Coill VREG_5P0
J
U722 | 3304357 U8000
RF Boost-Bypass Envelope Tracker
(—\ RF_BPHI J QFE 1100
) Motorola Mobility Confidential Proprietary
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Check PMA8084 ]

Check
PMA8084

Check Power
Up Sequence

All

ves Regulators No
urn On?,
PS_HOLD =
1.8V

(Use XRay to

Check USB No find Shorts near
Enumeration PMA8084
Repair APQ and \(UZOOO) Y,
PoP (U1000) i b
Replace
PMA8084
\_ J
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Check Power-up Sequence

KYPD_PWR_N (in) i \ NN/NNNNWWMHNWNN(NN gPBaIE\éVE_dh:i\?;t;s:ﬂzt:);:lor;:tnlzzsgﬁrllgl % Level doesn't matter for power-off sequence
VREF (MBG) / - s \ _
MPP_02 & GPIO_20 I Enable external boost/bypass 5 I
t(reg1) 4«
VREG_S1 t(settle); applies to all Powers BB memory & PLLs 4 \
T t(reg); applies to all p
VREG_S2 / Powers BB cores ” \
MPP_01 / BB pads reference V % \
SLEEP_CLK s
VREG_S4 Powers digital I/Os % \
GPIO_4 & GPIO_19 | External regulator enables 5 | |
1% set of primary regulators /][] ] ] s5 125 16,83,L1, L11, VREF_DDR, L24 # VWA —
BB_CLK1 o) —— ) s applies o al
GPIO_18 | % |
2™ set of primary regulators []]]  13.14,119,120 ? A\
PON_RST_N (out) t(reset1) (pshold) - 5 | \
PS_HoLD () [T A i M i
SPMI message « —» = f(reset0)
Secondary regulators 112,113,121, S8 & SO&ST0& S — Yowt « —
RF_CLK1 & RF_CLK3 /////////////////////////////// s [
Operating state | OFF Primary PON sequence l FLCB l Secondary PON | , ON l POFF sequence OFF

All other regulators can be turned on and off via software during the PMIC ‘on’ state /

—~
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Check APQ8084

Check APQ8084

XRay and Look
for Solder
Shorts

e
CE
[ Check Pop J
=

Alignment

Replace APQ/
DDR

N\
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High Current Failure

High Current
Failure

I

Use Xray to find Use Thermal
Shorts on Camera or Hand
B_PLUS, BPHI, to find Hot

or BATT CONN Shield

N\
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Check USB Enumeration [ Check USB ]

Enumeraton

Device

Enumerates
?

e ™
Device Enumerates Check
in... PMA8084
(U2000)
Y,
e N
Check USB
Connector
No Blankflash (J520)

Mode

Fastboot

No
Mode

Reflash
Bootloader

\

Android _ Check Debug
Yes Reflash Android Connector
v
Check \
Pull Device Logs Ambulancing Check eMMC [ Check eMMC J
(Reset Loop)
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Debug Procedure
* |f the current looks normal, check for enumeration to Qcom blank device.

.= Device Manager o] @ |-

File Action View Help
e |m Hm| &
42} w04902-05
:‘@ Batteries
2| Biometric Devices
6 Bluetooth Radios
& Computer
2 Disk drives
& Display adapters
5‘-,‘-:, Human Interface Devices
Cg@ IDE ATA/ATAPI controllers
i Imaging devices
— Keyboards
_¥ Mice and other pointing devices
K Monitors
L¥ Network adapters
4.Y3 Ports (COM & LPT)
Y7 Intel(R) Active Management Technology - SOL (COMS)
"% Qualcomm HS-USB QDLoader 9008 (COM8)
L} Processors
| Security Devices
-.'j‘r Sound, video and game controllers
& System devices
@ Universal Serial Bus controllers

« Sometimes if a board has software already flashed, or there was some problem with
software, a board can be forced into this mode by shorting two highlighted pins on the

debug connector:

« Then when board is in this mode, blank flashing can be attempted to find more information
on the failure.

N\
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Debug Examples — Hang at Boot

 When a board is in fastboot mode, you can attempt to flash with full software. It
is possible that there was some issue with flashing software and reflashing will
fix it. This was not tried yet on these boards, but most of the time it is some
hardware issue.

» Next step will be to attempt to reflash the boards. If that results in same
behavior, take logs to determine where the boot is failing. It may point to some
peripheral that is broken and is necessary to complete boot, etc.

T~
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BATTERY & CHARGER
TROUBLESHOOTING
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Battery Terminals Connections

There could be an issue with the battery safety control FETs or safety IC, or an intermittent
or broken trace or via in the battery PCB or the flex, or with the board-to-board connection
of the battery to the board.

The battery can be replaced, or the components such as battery FET or potential shorts
(by foreign object) or opens (by mechanical stress) on relevant components reworked.

Inspect these signals with USB or wireless charging accessory connected.

B_PLUS

BATT PLUS

BAT FET N

BATT ID to Batt Neg=130K

BATT therm to CSCP_DP = 8-12K at room temp

VREF_BATT THM

N\
( ) Motorola Mobility Confidential Proprietary Sept 18, 2014
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USB Charging

Inspect the battery for any damage or abuse. Ensure the battery pack voltage and cell plus
sense voltage levels are according to the expected charge current level. Inspect the
wireless charge/NFC coil to ensure the battery thermistor is sound and as expected.

There could be an issue with the USB connector or its connections to the board and the
PMIC. The PMIC itself could be damaged or have damaged or intermittent BGAs.

Connect a wall charger to phone with battery and verify the signals below.

Ensure the phone current drain does not exceed the charger supply current capacity.

USB PWR = 9V for inbox turbo charger, 5V for others.
EMU ID RAW (Phone On)

EMU ID RAW (Phone Off)

EMU DM

EMU DP

—~
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Wireless Charging

Perform the wireless charging factory end-of-line test.

There could be an issue with the wireless receiver coil or its connections to the board, so
first ensure the coil is not disconnected or skewed. Inspect it for broken flex, etc. Carefully
disconnect the current coil and connect a good one as a quick check.

Also ensure no shorts or foreign objects such as debri or metallic material is present.
Ensure there are no shorts between any of the pins of the coil connector pins.

Align the phone on an inductive charge pad to phone and verify the signals below.

Ensure the phone current drain does not exceed the inductive charger or transmitter
module supply current capacity. Otherwise, there will not be battery charging.

There could also an issue with the wireless power receiver/rectifier or its peripheral
components, or the connection between its output to the SMB.

Any anomalies compared to the expected values below is indication that there is a defect in
the wireless charge circuitry. Reflow then replace as needed the wireless receiver/rectifier.

~
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Wireless Charging (cont.)

Charge out

DCIN

Vrect

V Ilim

V Fod

Charge en

Charge terminate

Charge complete n

Coil L,H (AC1,2) AC: 20V, <200 Hz (Ktyp: 155 KHz)

—~
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Battery Component

BATTERY BLOCK — BATT_PLUS_CONN_FET

A — IN|BATTERY PULL
. _ EA $——( T s ooy -
REF:5200 5245 T2 eih : %g N
09014021001 £ 2
soo =L . ¢ V1= ¢
?5200 ] s < BATT_PLUS_CONN
09014021001 vRs200 J_cs:m - o
. 2 2 4808788E4 1002F %Z; s<_ &
s.ov 2113943E23 :;:D:f‘. 2 :;-»._\
-4 o~ 3 3 - £ VREF_BATT_THM
P5200 1 I o A%
09014021001 - - DNP’V\./I\’ pem
5200 GL 0Ec12000001 —‘I'O TP VREF_BAT THEM
TERML 27
NEED TO CONFIRM BATTERY TSt
1 _ _ 1 _ RS208
CONTACT CONNECTIONS —Ommrn  ————() 728t R 138
TEST SOINT TEST_SOINT 0613952V12
(PINS 1 & 2)
OUT)> BATT_ID
- - - RS204
ERIT THERM CONI OUT) BATT TEMP SENSE
2.42K
06139852038
DR?®
R5202 ‘.?322%; %éz'if( - g‘_s‘ég'-
o 2113944E22 £13332v89 | 2113044E22
0€13952Y¢€¢
BATT MINUS CONN —

-~
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Debug Procedure: Battery Level

 If battery level reads 0%

— Unplug factory cable, wait at least 3 seconds, then plug back in

— If this does not work, try plugging in charger. If charge level is 1% or higher, leave on
charger until 100% is reached.

« If battery level is too low but 1% or higher
— Plug in charger and leave until 100% full

_\
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Debug Procedure: Battery Thermistor

y

—
@ 8[.\ r w_mn
0/ =
=
En - 3 r =y
JElE  p5200 2
(=l I 7 -
Gl
/ (9
é E £ A
02er4 w1 B
= : ' i
o 0011}
S |lm H B g S —

N\
(AA/ Motorola Mobility Confidential Proprietary Sept 18, 2014
N



Mt A g LT P T p AT Mgy A p 1 Y

SENSORS & SIM
TROUBLESHOOTING



Sensors

Prox/ALS Sensor
IR Gesture Receiver

Hall Effect Sensor|

Accelerometer/
= Gyroscope

Magnetometer

IR Gesture LEDs

—~
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Sensor Hub Troubleshooting

Firmware download failing/no communication with hub
— Check U6000 supply at C6000 - Should be 2.25V
— Verify that U6009 is DNPed
— Check 12C pull-ups R1115 and R1116 - Should be 2.2 kOhm
and pulled up to 1.8V

_\
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Proximity Sensor Troubleshooting

* Proximity Sensor is located on spacer PCB at top of board (U1000 on
84016356001).

- If reading is failing:
— Check black grommet in housing is placed, not upside-down,
and not damaged.
— Try replacing spacer module 84016356001.

« If no reading at all:
— Check part orientation for U1000 on spacer PCB with known
good board.
— Verify voltage at C6121 is 2.85V.
— Verify voltage at R6000 and R6001 is 1.8V.

- If voltage is missing, try replacing spacer module, then
PMIC.

T~
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Ambient Light Sensor (ALS) Troubleshooting

« ALS Sensor is same as Proximity Sensor (U1000 on spacer PCB
84016356001).

« If reading is failing:
— Check black grommet in housing is placed, not up-side-down,
and not damaged.
— Inspect opening in lens. It should be translucent when holding
front housing up to a light. Try swapping front housings.
— Try replacing spacer module 84016356001.
— Test on different fixture, bulbs in fixture may be too old and dim.

« If no reading at all (error code):
— Check part orientation for U1000 on spacer PCB with known
good board.
— Verify voltage on C6121 is 2.85V.
— Verify voltage at R6000 and R6001 is 1.8V.

« If voltage is missing, try replacing spacer module, then
PMIC.

™~
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IR Gesture Troubleshooting

* No Reading/Low Reading for one LED:
— Check IR LEDs (on spacers) for orientation/damage vs. known
good board.

* No Readings/Low Readings for all LEDs:
— Check gesture receiver supply at C6500 - Should be 10V.
— Check that U6500 and U6501 are placed.
— Check supplies at C6504 and C6510 - Should be 2.85V.,

* Saturated Readings for all LEDs:
— Check orientation of U6502.

( ) Motorola Mobility Confidential Proprietary Sept 18, 2014
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Accelerometer/Gyroscope Troubleshooting

Accelerometer Part is U6150.

If no reading:

— Check U6150 orientation.

— Check that supplies at C6142 and C6151 are 1.8V.
— Replace U6150, or possibly PMIC.

If reading is failing:
— Replace U6150, damaged accelerometer part.

‘\
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Magnetometer Troubleshooting

Magnetometer Part is U6140.

If no reading:

— Check U6140 orientation.

— Check that supply at C6142 is 2.85V.
— Check that supply at C6141 is 1.8V.

If reading is failing:
— Replace U6140, damaged magnetometer part.

_\
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Hall Effect Sensor Troubleshooting
Hall Effect Part is U6170.

If no toggling:

Check U6170 orientation.

Check that supply at C6170 is 1.8V.

Make sure U6001 is placed and oriented correctly.
Replace U6170, damaged hall effect part.

_\
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Vibrator Troubleshooting

« Check that the spring contacts on the vibrator motor are not bent (Top
Carrier).

« Check that the headset/vibrator flex is properly aligned and fully inserted into
the zif connector on the PCB.

« Measure the resistance across the vibrator, it should be 14ohms +/- 4ohms.

« Check that E4601 and E4602 are not skewed or damaged.

« Check C4606, C4605, C4607, VR4601, and VR4602 for damage or any
process related defects.

« Check the motor itself by applying 2.4V across the spring contacts, it should
spin freely and continuously.

NOTE: If motor does not spin, or if motor stutters, but starts working normally
after turning it manually, it has a “dead-spot”. Consider it a failure and

replace the motor.

™~
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UIM (uSIM) Troubleshooting

—~
) Motorola Mobility Confidential Proprietary Sept 18, 2014
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If SIM card errors occur:

Check orientation on ESD parts.
Inspect card reader for bent or broken contacts.

Use multimeter to check connection between gold SIM contacts
and pins on back of connector.

Verify a 1.8V voltage on Pin “card_det” when card is removed.
Verify 0 Volts on Pin “card_det” when card is inserted.

Check for unexpected shorts to ground on Pins C1,C2,C3, and
C7 (factory cable, USB, and battery must be removed).
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CAMERA TROUBLESHOOTING
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Camera Block Diagram

PGS MIPY_CE1_LNTN 1_CSI1_CLy caxn
MIP_CH1<Ss  MPY_CSILNTP C811 CLK: axp
MIPI_CSi<te  MIPILCSIT_LNON 1_CSI1_LANED_DA DATAON
WP CH1<1»  MPLCSITLNG P [————ME1 CSi1 LANED DATA————| oAmiap 2P FF
MIP_CEiTet>  NIPYCSIT N2 N 1_CSI1_LANE1_DV DATAIN Camera
MIP_CSiteSe  MIP_CSIT_ LR P [———————MPI_CSI1_LANE1_DATA+————————| DATALP P
MEN_GPIO<T> CAM F MCLK- weLK
MEM_GPO<Es CAM_F_RST_N RESET
=0
—z=> B 0§ &
2
4 g CN‘_F_A&G—‘ 1EVL00 I cAM_F. m BPHI veaT)
z 7
3 1 VREG_L1SA_1P2 VREG_L15
NSM_GMO<ST> CAM_F_PWDN_N-
PMAS084
=1
— (=5} VREG_LVS4A_1P8. VREG_LVS4A_1PS
Qcom
MSM8084 CAM_R_DVDD- VREG_L27A_1PeS
PM_GHO<T20 CAM_R_ANA_EN
l
MIPI_CSOs  MIPI_GSI0_LNT_N -MIPL_CSI0_CLX: QKN qg g i
MIP_CHOS  MIP_CSO_LNTP 1_CSI0_CLY axKr B 2
MIP_CHOG  MIPICEI_LNON DATA- CATALN
PGS0 MIPI_GSI0_LNO_P 1 DaTAS P
MIP_CHOUs  MIPLCEI L2, MIP__CST_LANE1_DATA- DATALN
MIP_CHOS  MIPLCEI 2P |_CSI0_LANET DATALP
MIP_CHO®  MIPICSI0 LS ) P DATA- DATAZ N 21MP Main
MIPLCHOT  MIPLCHO_LNS_ P CE0_LANE2 DA DATAZ P
MIP_CHOG  MIPICI LN N MIP|_CSO_LANE_DATA- DATAS N sesnazsoco
MIPY_CSOS  NIPLCSIO LNG P |_CSI0_LANE3_DA DATAS P .-.._';.:-_'.::..
MEM_GPO<15n AM_R_MCL weLx
NGO CAMRRST_N- RESET
MEN_GPIO< 10 ©CI0_2C._SDA scL
CCi0_2C_8CL- oA
aad
§ § é MEN_GPIOn LASH_STB_TRIG | FLASH_LED, STROBE
$—rLas_sTRose—] STROSE
W CAM B_PLUS_ RLASH———]
Flash Driver
12C_SCL_CAM- s LM3545
2. 50A_CAM =
FLASH_RESET- HWEN <
a0 PA UN LANH.
Gyro TORCH_EN-
FSYNC_GYRO/CAM_R_GYRO-
. —
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Camera Pinout - Rear

MSM net Function
DGND

VREG_L23A_2P7

DGND

DGND

MIPI_CSI10<8> MIPI_D4-
MIPI_CSI10<9> MIPI_D4+
DGND

VREG_LVS4A_1P8

DGND

VREG_L27A_1P05
VREG_L27A_1P05

DGND

MIPI_CSI10<4> MIPI_D2-
MIPI_CSI0<5> MIPI_D2+
DGND

12C_SDA_CAM_R_F
12C_SCL_CAM_R_F
FLASH_STROBE

DGND

MIPI_CSI0<2> MIPI_CIk-
MIPI_CSI0<3> MIPI_Clk+
DGND

CAM_R_RST_F

DGND

MIPI_CSI0<0> MIPI_D1-
MIPI_CSI0<1> MIPI_D1+
DGND

CAM_R_MCLK_FL

DGND

MIPI_CSI0<6> MIPI_D3-
MIPI_CSI0<7> MIPI_D3+
DGND

CAM_R_AGND

CAM_R_AREG

CAM_R_AGND

VRL_CAP

DGND

Flex TOP view (Camera pointed at you)

N
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Camera Pinout - Front

ZIF Pin# Signal
25 DGND
24 STROBE
23 MIPI_D2_N
22 MIPI_D2_P
21 DGND
20 SDA
19 SCL
18 DGND
17 RESET
16 DGND
15 DVDD
14 AGND
13 AVDD
12 AGND
1 DGND
10 VDDIO
9 DGND
8 MCLK
7 DGND
6 MIPI_CLK_N|§
5 MIPI_CLK_P
4 DGND
3 MIPI_D1_N
2 MIPI_D1_P
1 DGND (&
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Mt A g LT P T p AT Mgy A p 1 Y

Turn On Failures Rear imager connector Front imager connector

Front
imager
capacitors

“18

At

circuitry

flures

ange the camera mod

: B main PCB. The next sl g

N

(** ) Motorola Mobility Confidential Proprietary Sept 18, 2014
~



Mg Al g L AT P ATy LI N gy A g1 Y

Rear Camera

Rear Camera Troubleshooting Tips:
1) Even pins are available for gentle
probing on ZIF connector.

2) If the camera is not turning on, the
only time you will see these signals is
during boot, right before the vibrator
turns on. The best way to catch the
signal is to set an oscilloscope to single
trigger.

o] Test available signals
Pin4: AVDDTZ8v)
Pin8: DATA3_N (Check MIPI exist on all MIPI lines)
Pin10: MCLK (24MHz @ 1-8v)
Pin12: DATA1_P (Check MIPI exist on all MIP! lines)
Pin15: RESET (1.8v) (Odd pin under ZIF door)
Pin18: CLK_N (Check MIPI exist on all MIPI linesy—
Pin21: 12C_SCL (1.8v communication presert)
Pin22; 12C_SDA (1.8v communication presemnt)
Pin24: DATA2_P (Check MIPI exist on all MIP! lines)
Pin28: DVDD 1 0v)
Pin30: VIOTT8V)
Pin32: DATA4 P (Check MIPI exist on all MIP! lineS)™—
Pin36: AFVDDT(Z7V)

( ) Motorola Mobility Confidential Proprietary
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Front Camera

Front Camera Troubleshooting Tips:
1) Pins are available for gentle probing
at ZIF connector.

2) If the camera is not turning on, the
only time you will see these signals is
during boot, right before the vibrator
turns on. The best way to catch the
signal is to set an oscilloscope to single

trigger.

o}
damaged
o}

MIPI lines)

Check that these components are not

E;oo...lo \

Test available signals:
Pin2: DATA1_P (Check MIPI exist on all MIPI lines
Pin3: DATA1_N (Check MIPI exist on all MIPI lines
Pin5: CLK_P (Check MIPI exist on all MIP! lirg
Pin6: CLK_N (Check MIPTexist on all MIPLline
Pin8: MCLK (Z4MHz @ 1.8v)
Pin10: VDDIO (1.8v)

Pin13: AVDD(Z.8v)

Pin15: DVDDTT.2v)

Pin17: RESET (1.8v)

Pin19: 12C_SCL (1.8v communication presen
Pin20: 12C_SDA (1.8v communication present
Pin22: DATA2_P (Check MIPI exist on all MIPI lines|
Pin23: DATA2_N (Check MIPI exist on all

CiE

i~
|

|

W s o o Wt W g

r-—

N\
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Camera (cont.)
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Blemish Example #1

Blemish failure due to FM. This FM is most likely beneath the lens.
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Blemish Example #2

Blemish failure due to FM. The blue box and red circle are part of the annotated image. Annotated
images end with BLEMISH in the file name. These annotations are drawn by the analysis
software and not part of the real image. The blemish that is circled however is real and indicates
FM or a defect in the lens.
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Blemish Example #3

Blemish failure due to noise. There are no particles or lens defects in this module, but
the noise is so bad that it is getting mistaken for blemishes. This is most likely a
problem with the sensor.
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Placement Error Example

This picture shows a really severe case of the focus chart not being centered within

the camera’s view. This case is most likely caused by operator error when placing the
phone into the test chamber.
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The top side of this image is blurry. This will most likely be a problem with the lens

placement inside the module.

Focus Error Example
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BT & WIFI TROUBLESHOOTING
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BT/WiFi

Purpose:
In the testing, the IC is checked to make sure Bluetooth and WiFi can powered on

fine. The Bluetooth output power and 2.4/5GHz WiFi output power are also
checked.

Before start troubleshooting:
Please check MQS Failure Code with spec limits.
Please test the unit at multiple stations.

Overview of WiFi / Bluetooth circuit

Quantum is using Qualcomm QCA6164 as the WIFi/BT chipset. QCA6164 is a
single-die wireless local area network (WLAN) and Bluetooth (BT) combo solution
to support 1x1 IEEE802.11 a/b/g/n/ac WLAN standards and BT 4.1 + HS enabling
seamless integration of WLAN/BT and Low Energy technology.
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BT/WiFi — Block Diagram
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BT/WiFi — Schematic
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BT/WiFi — Schematic (cont.)
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BT/WiFi — Schematic (cont.)
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BT/WiFi — Schematic (cont.)

Location on board
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BT/WiFi — WiFi Module Current Drain and MAC Address

The WiFi is turned on via the test command “WLAN download test firmware”.
Even though it is called download test firmware, WLAN IC is actually off before
this test.

So if this test fails, please check all the power supplies: 3.3V, 1.8V and 1.1V.
They should be present. If not, please look at the possible problem with the
power management IC PMA8084 and 3.3V buck boost IC U2350.

Please also check the 48 MHz clock at the crystal Y4004.

The “WLAN module drain” is obtained by subtracting “WLAN Module Off
Current” from “WLAN Module On Current”.

There is a wide limit for “’”WLAN Module Off Current” from “WLAN Module On
Current”. But if you fail “WLAN module drain”, you should pay attention to these
2 values. If the “WLAN Module Off Current” is abnormally low, it might indicate
that there is a problem at somewhere else in the board.
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BT/WiFi — WiFi 2.4/5 GHz TX Power and Current Drain

If it fails either the TX power measurement or the current drain measurement, it
indicates that there is a problem with RF path starting from the IC to the antenna
connector. Please check the components along the path as highlighted below.
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BT/WiFi — Measure Power on Bench

Just connect the spectrum analyzer or power meter directly to JO10 connector as
following:

Spectrum analyzer / Power meter

Q J010 connector

The WiFi signal is 20 MHz wide. If you use a spectrum analyzer, you should pick
a wide enough span to measure the channel power across 20 MHz. Or if your

spectrum analyzer can support 20 MHz resolution bandwidth, you can just use
zero span.
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BT/WiFi — No Turn On Issue Analysis Procedure

Power on the phone, turn
on WIFI/BT from GUI

Measure 1.8 V power

supplies No/abnormal
QCA61X4_VDDIO_AO
QCA61X4_DVDD_GPIO0/1

/2 QCA61X4_VDD_XTAL

No/abnormal
Measure XTAL

OUTPUT 48MHz

v
Check PMU regular output
@VREG_S4A_1P8 (C2117)

Check Y4001 soldering
condition, reflow/replace
anew part

No/abnormal
Check out PCIE

Check WLAN_EN or links

BT_EN @ access point as

No/abnormal

showed on last page v

Check parts along PCIE
links, C4001, C4002, R4025,
R4024, R4001, R4002

Do X-ray check on U1000
to confirm soldering
condition, reflow/change
U1000

Do X-ray check on U1000,
U4000 to confirm
soldering condition,
especially pay attention
to PCIE, UART pins A 4
Reflow/replace U1000, U4001

No/abnormal

Measure 3.3V power
supplies QCA61X4_VDD33

No/abnormal

Check 3.3V power supply output
from U2350, input VREG_3.3P_VIN,
WLAN_EXT_REG_EN

Measure 1.1V power No/abnormal
supplies
QCA61X4_DVDD11

QCA61X4_AVDD11

Y
Do X-ray check on U4000 to
confirm soldering condition,
reflow/change U1000
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BT/WiFi — No Turn On Issue Analysis Procedure (cont.)

D Exposed VIA of BT_EN
Eﬁégﬂ.@u D) -
D@0 Rl

. S \ Exposed VIA of WLAN_EN
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NFC TROUBLESHOOTING
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NFC

Here are the various test cases for NFC:

- NFC Antenna Self Test Status
- NFC Antenna SWP Line Test
- NFC Tag test
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NFC - Debugging Procedure

1. Verify NFC antenna exists, is connected, and verify it is properly seated.
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NFC - Debugging Procedure (cont.)
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NFC - Debugging Procedure (cont.)

2. Verify NFC antenna connector is not damaged on flex or on PCB. There may
be soldering defects, such as shorts, broken pads. There may also be broken
pins within the connector. Often broken pins can occur through improper
insertion of connector.

LOMV3K0052 SJUGES32AA

30008 VIK SLGB601AA B
| ‘
LT

Inspect the
..... connectors to
ensure no
damage and
soldering

issue

3. Replace NFC antenna to see if it follows antenna itself.
4. Ensure NFC antenna matching components are not damaged.
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NFC - Debugging Procedure (cont.)
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NFC - Debugging Procedure (cont.)
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NFC - Debugging Procedure
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