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SNAPSHOTS OF
MAIN BOARD
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Snapshots of Main PCB — Top and Bottom

Top Side Bottom Side
(Battery side) (Display side)
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Main Board — Top Placement

O o0 _
e = e e oy 8 |[ 22
O &I:'Ié Im g % =E ﬁ - @ EFu'nl : B E
!]_ "o 5 o o H =& \ I N E.-.
N e H5 4 ot ¥ iR
Siejirt.. — == E\gE E,l,. Divan e o | | P
o m" Eﬂ liElE. ° HE] --ﬂ
oo E :‘?:
1]
Iﬁ._l.gg I_E_JEE'EJ

E-%lﬂnll (Y.

i 2 e Ealisa |

u
S| (B, ; [ |

Moto X Pure Edition/Moto X Style

0 MOTOROLA CONFIDENTIAL Baseband TROUBLESHOOTING GUIDES



Main Board — Bottom Placement
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CHARGING TROUBLESHOOTING

» Uses two charger ICs in parallel. The primary IC is U2500 and the secondary IC is
U540 (used for turbo charging only).
« Charge Path (1 of 2, primary charger IC):

USB Connector J500(pin1) -> Charger IC U2500(pin 193,194, 195,208,209,209,210) ->
L2509 -> Charger |IC U2500(pin 174,189,204,205) -> Charger IC U2500(pin
173,188,202,203) -> R521 ->Battery Connector, J510 Pin 4

<

> USB_VBUS Blrzq o esT ?J‘;;? VREG Fo | o~
st s 20 o
Jsaq,, RS00 lcspg, lcsqg, Cposea %E 0 _MSM_Io_PHizea —__ 2 i [
USB Connector 1500 e S5 PR Frsen: § Rt s 10004 VBATTSKS (N 1 v s E VoD_FLasH
08014162014 = - 116 I
CONN_J = — = =— == = Sy e L ! E
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CHARGING TROUBLESHOOTING (cont’d)
« Charge Path (2 of 2, secondary charger IC):

-> Charger |IC U540(pin 40,41,42,47,48,49) -> Charger IC U5201(pin 2,9,16,23) ->
R521 -> Battery Connector J510(pin 4)
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CHARGING TROUBLESHOOTING (cont’d)

In the event of charging issues :

<

<4

» Do visual inspection on USB connector and battery connector.

« Check charging voltages along the charging path.

* Measure USB_PWR charger input voltage at C541 (SMB1351 Input) and
C2518 (PMI8994 input). The voltage should be between 4.3V ~ 9.90V.

* Check B_PLUS voltage at C2510. It should be 4.35V or lower.

» Check battery voltage at J510 pin 4. It should be 4.40V or lower. If battery is
below 2.1V, there maybe a short in the circuit somewhere and the battery
protection circuit is triggered.

* Check battery ground path - J510 pin 1.

« Battery temperature should be between 0°C ~ 45°C to be fully charged. Read the
phone temperature using the following steps: Attach a USB cable to a powered on
phone. In a terminal window, type “adb root”, “adb shell”, “cat /sys/class/
power_supply/battery/temp”.

« The temperature will be returned with 3 digits, with no decimal so 25C will read
250.
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SOL (Sign of Life) LED

* SOL LED (White) is driven by U2000 PM8994 SOL_LED_SINK (PM8994_MPP8)<

and B_PLUS
SOL LED
REF: 610-619
VREG_SOL_LED
B+
WHITE o~ . 42014135001
VRE1
27V < VF <32V @ IF=5MA e = %UCW’*Z“Z
IF = 10MA MAX 4 Y seoiaazzce™
MT16-208R-T2D-AS1TISZ-3T o~

SOL_LED_SINK << 1 4

PM8994 MPP8 ™| s

%% UCLAMP1211Z

o~
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White SOL LED

In the event of SOL LED issue:

« Check voltage at LED Anode (pin 2) and Cathode (pin 1) of D610

« LED Vf @If,10mA =V _anode - V_cathode = 2.7V(typ.), 3.1V(max)

- If LED is working, Vf should be in the available range, about 2.8V.

FTM power, w/o battery

FTM power, w/
battery(3.8V)

0 MOTOROLA CONFIDENTIAL

LED On

V_Anode: 3.15V~3.2V
V_Cathode: 0.3V
Vf=2.8V

V Anode: VBatt+ 0.1V,

3.9V
V_Cathode: 1.05V
Vf=2.85V

LED Off

V_Anode: 3.15V~3.2V
V_Cathode: 0.95V
Vf=22V

V_Anode: VBatt+ 0.1V,
3.9V
V Cathode: 1.66V

Vf=1.95V
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IR Proximity Sensor — Ambient Light Sensor

IR Proximity & Ambient Light Sensor circuit is located on a mainboard. In the event of
IR proximity or ambient light sensor issue at phone level: 4

« Visually check under a microscope if the grommet is placed on the sensor correctly (whether the
grommet blocks the lens opening)

o cam o O @

Prox/Light sensor opening
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IR Sensor

There are 1 receiver sensor and 3 IR LEDs for operating IR sensor.
IR receiver sensor and 3 LED circuits are located on a mainboard. In the event of IR
sensor issue at phone level:

» Visually check under a microscope if the grommet is placed on the sensor correctly (whether
any of the grommets block the lens openings)

Receiver sensor opening IR LED1 opening
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SIM

« Depending on the PCB board variant, there are up to 2 SIM connectors on PCB
board.

<

« Each SIM connector is operated independently with its own power, detection and
SIM bus interface.

VPU_UIM1
N/
R4203
39014141001 15K
M4202 0613952Y05
1511300001
UIM1_CLK, ; PIN1 PIN4 gg' [
UIM1_RST, o PINS [— &> UIM1_SWP
UIM1_POWER PING  PING <> UIM1_DATA
~|VR4202 ~|VR4205 ~1VR4203
ZS ZS ZS _~|VR4200 _~|VR4204
:932353 ZS ZS _94%29
2 SZ SZ SZ _;2;39«517
C4204 - |480140540p5 48014054005 48014054005 SZ SZ
_fnffs;‘ 32432323 2243239'2 138014054005 o 48014054005
6.3V 2113944E 1 [2113044E1
v 25v
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SIM (cont’d)

Secondary SIM: These components may be DNI depending on sku.

PIN4
PINS
PIN6

1
UIM2_CLK >> v PIN1
UIM2_RST >> é%‘ & 5’*’ PIN2
UIM2_POWER))> * PIN3
~| VR4222 ~|VR4225 ~|VR4223
V “MSVAR ‘BD“WAR. 48014054005
04221 C4222 C4221
— — —k
2113044817 2113944E1 2113944E1
25v 8V 2V
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VPU_UIM2
V
VAR
VAR
39014141001
M4201 §R4223
1511300001 15K
g | | 0613952Y05
6 . . {5
A
~ | VR4224 VAR
22 C4220
— 33PF
2113044E17
=

<

UIM2_DATA
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SIM (cont’d) I

In the event of SIM issue:

* Do a thorough visual check on SIM connector M4201 and M4202 for any sign of 4
mechanical contact issues.

* Inspect all SIM circuit components on PCB.

* Check SIM power at C4203 (for primary SIM) and at C4223 (for secondary SIM)
and SIM card detection signal TRAY _DET at E4210. TRAY_DET is high when

tray is inserted.

« Check SIM bus interface signal activities during SIM access (UIMx_RST,
UIMx_CLK, UIMx_DATA).
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uSD CARD

 Probe VDD SDC at C4413 to check for 2.7-3.6V 4

* Probe TRAY_DET at E4210 for 1.8V

VPU_SDC_CMD
~
DNP
DNP
R4412
1]
€ DATA_SDC<3.0>
TRAY_DE% >
2 g
3
MD SDC

AR
(;)(1
gl
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N

Sensor hub

In the event of sensor hub failure: 4
 Inspect physical placement U6000 and their related components on main PCB
board (see sensor hub schematic page on next slide).

* When all sensors stop reporting readings, please inspect the power supply on
sensor hub. If the power is present, then please send the board back to Chicago for

DE analysis.
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Sensor Hub
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A

Accelerometer

In the event of accelerometer failure:

* Inspect physical placement U6150 and their related components on main PCB 4
board (see accelerometer schematic page on next slide).

« Connect the board to a display and power the board/display with battery or factory
cable. Launch CQA app, test each accelerometer at a time. Look for accelerometer
G-force activity on all axis X,Y,Z. As you change the board orientation to have
positive X,Y,Z accelerometer reading. Good accelerometer IC will have G-force
reading for each positive axis closed to 9.8 else the IC is faulty.
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Gyroscope

In the event of Gyroscope failure:

 Inspect physical placement U6150 and their related components on main PCB ‘
board (see gyroscope schematic page on next slide).

« Connect the board to a display and power the board/display with battery or
factory cable. Launch CQA app, test each gyroscope at a time. Look for
gyroscope activity on all axis X,Y,Z. As you rotate the board orientation,
gyroscope reading will register reading accordingly. When the board is stationary,

all gyroscope reading should be 0.
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Accelerometer and Magnetometer

MAGNETOMETER ACCELEROMETER+GYRO
REF:6140-6149 REF:6150-6159
I2C ADDR: 0X0C 12C ADDR: 0X68
ACCEL_VIO > 4——< ACCEL_VDD
VDD MAG > ’ Ce151 06113%—1-
o » I ET 6I I ;::‘;mum 211W1l
§ 9 Al o -
- o T - INNE ;
€8 fmmo (a1 12
I_ o1 o - e~ — e
= cAD! sol® @ —1 Fomve soa_son [2——<> CCP_12C2_SDA
@l st e @ 0 2 csn i e = cep_iaca scL
Sl e 3 b—21 apg_soo AUX_DA ?jAUX_DA
= AUX_CL AUX_CL
= § 51016358001,
L 0 recour NC2
= NC3
NC2
L elgm E
—'I'_znwsum —| RESv2 g
- NG
= = g
” 3 B wo
j_ 3
= ©

PRODUCTS MUST FOLLOW BUNKER HILL PCB ORIENTATION
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Magnetometer

In the event of Magnetometer failure:

 Inspect physical placement U6140 and their related components on main PCB

board.

« Connect the board to a display and power the board/display with battery or factory
cable. Launch CQA app, test each magnetometer. Look for magnetometer on all
axis X,Y,Z. As you rotate the board orientation, magnetometer reading will register

reading accordingly.
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Touch Design

«  Two Layers Touch
— INX
- Synaptics S3528
16 TXs * 28RXs
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Touch Design - Mechanical

10-pin BtB conn
to main b’d

& 8§
& s o
g 3 %
o 3 @ 2B CONNECTOR
2 3 & DF378-10DP-0.4V(75)
TATSUTA FILM SF-PC5600
WITHIN HATCHED REGION 5173 £0.20 ORON PAD 4790-92-020
[ b T=0.50mm
l (o] (o]
39.03 +0.20 O
31.03 £0.20 = é é H
27.13 £0.20
3M 97225 CONDUCTIVE PSA o OLUETA CONDUCTIVE FOAM
T =0.05mm _\ . SCS32P(HS)
DOUBLE SIDED ADHESIVE o T = 0.20mm
LINER COLOR RED C >] 1b=g 0 c/
- 3
C 78] 10.53 +020 7
331 £020 — ¢ Z
0.00 — l'—JJl—_JL; o
0.90 +0.20
3M 97225 CONDUCTIVE PSA
T=0.05mm
DOUBLE SIDED ADHESIVE
] 8 2 8 8 LINER COLOR RED TATSUTA FILM SF-PC5600
il = 333 WITHIN HATCHED REGION
H HAA
y 8 88
% s 83 RIVER CIRCUIT REGION

MAX COMPONENT HEIGHT 0.60mm
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Touch Design - Electrical

VREG_L22A_2°0)

> TOUCH_VCI

VREG_S4A_1P8)

> TOUCH_VIC

0971430E01
1 2 :
TOUCH_mT_N_.:_()—3< 35400 J54C0>4—OTOUCH_VIO_F TOUCH_VIOD —— s TOUCH_VIO_F
——— 45400 35400 >———> SCL_TS_FL DNP |_I alg3sE
100PF
TOUCH_RST_N_FL O————ssa0 a0 >—2——OSDATS FL o Reen3 Lot — TOUCH VIO = 1.8V
TOUCH_SYNC_FL (}—;< 5400 U400 =— O - e —
) 10 - - : \
p——= 5200 J3400 >———T—TOUCH_VCLF . RS40¢ , cun2,
| &1 R ez | TOUCH Vey——AAN—* S T 3U=—()Toucu_vcu_r
os1assavEs _L—| |—, | Horen \
100PF
— — — 2i13easEny T—
TOUCH_VCI = 3.25V
from L22A_3P0
12C lines (SCL, SDA_TS_FL 77 63> SDA_TS
SDA) should be —— C““” | LE A -
3
pulled up to 1.8V e s
SCL_TS_FL <« SCL_TS TOUCH_VIO
- csend I L/ - - =
RST_N from MSM ! | Sy v INT_N =1.8V
- e r State change
GPIO 2113M4E1T EN03 g
ToUCH_RST_N_FL =1 L//7 < TOUCH_RST_N interrupt. Low when
R3401
— LF—I 247120411 7 touch event occurs
211344E23 ESd0d pelasIaR
TOUCH_INT_N_FL > —— L/7 + »> TOUCH_INT_N
2471204711
10C8F ESd0S
211324E23 /7
TOUCH_SYNC_FL > = 7/ < TOUCH_SYNC_MSM
mpf'—l 2471204711
211334E23 %P_« DISP_TE
0
0613352Y66 ONP
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Touch Design - Troubleshooting

*  No touch and abnormal touch:

1) Check power supply voltages

2) Check a touch connector and flexes on display flex
3) Check a panel crack

4) Check firmware version

adb shell cat /sys/bus/i2c/devices/2-0020/ic_ver
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Display Circuit Location

Display-related

Display 41-pin
spiay * 1! Components

Connector

Display Backlight Driver
& Panel Driver IC
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Display & Backlight signal check <
Colorful components placed, Gray components NOT placed ‘

<

<

DISP_CABE « = :
DISP_TE
DISP_RSTIN(1.8V)

iT
MIPI_ER |l]?

L

VREG_L2$A_1 P2

| MIPI Signals
AoD signals

]
VREG_L1 8Aj2P85

/
DISP_VIO(1.8V)

LED_C1(0.13V)
LED_Anode(~22V)

ED_C2(0.16V)
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CABC Signal as seen on an oscilloscope

File | Edit | Vertical | HorizAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help ‘n‘

| \ AL | | | | I | I |

L L L
( @z s00mvrdiv o GREDE (& X s40mv |( 20.0ps/div 5.0ms/s 200ns/pt

Value Mean Min St Dev Count Info l
83 063 acqgs RL:1.0k
& Low -9.537nV  [-1.3139328m |-940.0m 8.423m 83.06k
@ High*  [1.8V 1.8030919  |-10.0m 4.659m  [83.06k Auto January 06,2015 01:02:42 |

oto
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MIPI Signal as seen on an oscilloscope (zoomed out)

File | Edit | Vertical | HorizAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help ‘n

| W s500mvidiv Y 500m B ([ &® "\ s4omv | [ 10.0ps/div 1.06s/s 1.0nslpt |

Run Sample 1
Value Mean i St Dev Count Info

1605 acgs RL:100k
90.0mV 84.950587m
1.21v__ [1.1988831 [s40.0m | ro.72m  [1602k | | Auto February 03,2015  00:14:46 |
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MIPI Signal as seen on an oscilloscope (zoomed in)

File | Edit | Vertical | Horiz’Acq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n
v ‘ | | | ‘ |

| . ‘
( &m® soomvidiv Mo GRETDE

([ &» "\ 8¢0mv |( 200ns/div 2.5Gs/s 400ps/pt

- \ Run Sample l
Value Mean Min Max St Dev Count Info
180 acqs RL:5.0k
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Rear Facing Imager Troubleshooting (cont’d)

In the event of No-Preview Issue:

e Check first if this issue follows rear imager module or main PCB by swap test <
with known good module.

e In the meantime, check if receptacle and plug of B-to-B connector are mated
properly without poor assembly.

o If the issue follows rear Imager module - Send the defective module to module
supplier for further analysis.

o If the issue follows main PCB - Please check power supplies level, control signals
and MIPI signals as directions on the next slide to find further information about

failure.
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Rear Facing Imager Troubleshooting (cont’d)

Check if 2C_SCL/SDA Check if CAM_R_RST is
activity is present at No.7&8 high at No.5 pin of FL5500.
pins of FL5500. It should be high level.
Check sensor core power \
level at this point of C5514 frosi)

(CAM_R_DVDD=1.15V )

0gae

Check sensor digital Z :
power level at this point of Check CAM_R_MCLK (main

C5510 \ \ ¥ / leolgg,sgthz ) at this point
CAM R VDDIO=1.8V 0
: — ) i 5B 20 &=

5 E} ™ FL5500

E] - o E - Check sensor analog power
< level at this point of C5551
™ ER: (CAM_R_AVDD=2.5V )
; .
- o1& | [
o U 7| e ‘ Check AF actuator power
) =7 2 level at this point of C5519
Ao e o (CAM_AF_2P8=2.8V )
= SE| @B s
10 T
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Rear Facing Imager Troubleshooting (cont’d)

IMAGER FLEX CONNECTOR mzﬂ“l%m
_________ CAM_AF_2P8 ) , 5500 H

" ADD MECH GROUND BRACKET | Lﬁ?;,e, lcﬁf,’& o

o 588h01 P 550

21seezs oioreszaone :
£ nvoc
CAM_R_AVDK )—T‘m—|1m l_:mmsn 5500
- - 6 J5500

|
I 1 tons PINA| g I
PIN2 PINS - -
| me P[0 : CAM_R AGND L —< 0
I - 07014286001 -4 I PS—(JM
o — 0 - P .
S P | - I Zif fingers of rear imager
| R MCLK_FL = 15500 ! g . .
0 module will be inserted
CAM_R_RST_F Q—i—<J55m into zif connector on main
5 o PCB as below (top contact
FLASH_STROBE_F ¢> P type)
Sk _UANL_R | 0—
IMAGE SENSOR [2C ADD. 0X1A ssg: Ccm g i T yp
Fkk LN AR <>—
AUTO FOCUS DRIVER 12C ADD. 0X72 s :m
“**IMAGE SENSOR EEPROM 12C ADD. 0X72 S
0 o
D1
CAM_R_DVDD ) J5500
Ls.%‘:; Lﬁ?:: l%z =
Zlﬂi‘ﬂﬂm 2113346001 | 2113344823 MlPI—csm—LANEU—DATA’ N J500
ST MPLCSIO_LANED DATA- < .
- — = F s
MPP|_CSI0_LANE2 DATA* B e :
MPI_CSIO_LANE2_DATA- ¢ 2 E]E' J
FB—<J55m [ A
MPL_CSI0_CLKs ¢ B s 2 e ) e
MPP|_CSI0_CLK- “1’ 5500 _
J8500 se = == _ g\ [T =
MPL_CSI0_LANE1_DATA* ¢ - @'ﬁlﬂ ,!3] L Ireh
MIPLCSI0_LANE_DATA- ¢ SR =~ &8 el | :EE
CAM_R_VDDIO ), FM—<J5503 : g u
lcm lwn ng MIPI_CSI_LANE3 DATA* ¢ 5 s Bl
212::11‘;:‘: 211.3‘;:'1:1 211‘3:;3 MIPI_CSI0_LANE3_DATA- £ 5500 =E o el Eg
I“ R T o glﬂ@g GH=]
- - = b s = @
D g
Er«m e
p—< J5500 -
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Front Facing Imager Troubleshooting (cont’d)

In the event of No-Preview Issue;

e Check if this issue follows front imager module or main PCB by swap test with 4
known good module first.

e In the meantime, check if receptacle and plug of B-to-B connector are mated
properly without poor assembly.

o If the issue follows front Imager module - Send the defective module to module
supplier for further analysis.

o If the issue follows main PCB - Please check power supplies level, control signals and
MIPI signals as directions on the next slide to find further information about failure.

Moto X Pure Edition/Moto X Style
@ MOTOROLA CONFIDENTIAL Baseband TROUBLESHOOTING GUIDES



Front Facing Imager Troubleshooting (cont’d)

Mp20?

Check sensor digital
power level at this point of
C5600
(CAM_F_VDDIO=1.8V)

MG20

Check sensor core power
level at this point of C5602
(CAM_F_DVDD=1.2V)

Check CAM_F_MCLK (main
clock, 24Mhz ) at this point
of E5602

0 MOTOROLA CONFIDENTIAL

Check sensor analog power
level at this point of C5605
(CAM_F_AVDD=2.85V )

Check if 2C_SCL/SDA
activity is present at No.6&7
pins of FL5600.

Check if CAM_F_RST is
high at No.5 pin of FL5600.
It should be high level.
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Front Facing Imager Troubleshooting (cont’d)

MATES WITH 2871491E05

09014122001

14 J5600  J5600 >—2

3 3 4 1

——<< J5600  J5600 >——q
F}:& J5600  J5600 >_6:]L_<
CAM_F_CSI<9.0X&5) 7 g &> CAM_F_CSI<9..0>

——= J5600  J5600 >——9

5 9 10

T 05600 J5600 <> FRONT_CAM_STROBE_F
P% B s S—124
CAM_F_CSI<9.0¢&
B s s >—14—<> CAM_F_MCLK_FL Plu gon f ront im ager

5 16 . .
SCLCAM F_RO———"—<<so0  si0>—9 module will be mated with

7 18
SDA_CAM_F_'O—‘Q =SS0 600 " <> CAM_F_AGND rece pta cle connector on
CAM_F_RST_F O 5600 J5600 ol o T < CAMF_AVDD main PCB as below.
Pl o0 sseo0 22 | I

CAM_F_VDDIO ) & J5600  J5600 24 ¢> CAM_F_DVDD
b1 0 sz =—O% lseoz 2 lc
csalt_Lossoo '

5604
4TUF

routze o1 issis
21 1304E23
prissuen  (ouonn

TMECH UNIV GROUND CONTACT |

1

|
| M600
| 39014098001 |
|
| |
|
|

e e
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Rear Imager Flash LED (cont’d)

In the event of No turn-on LED Issue:

e Check if this issue follows rear imager flash led flex by swap test with known <
good flex module first.

e In the meantime, check if receptacle and plug of B-to-B connector are mated
properly without poor assembly.

o If the issue follows rear imager flash led flex - Check if led was damaged and send the
module to led supplier without removing LEDs on flexible PCB for further analysis if it
is the case.

o If the issue follows main PCB - Please check the operation of flash driver IC
(SKY81296) on next slide to find further informatiop-akout the failure.

000 po
1
oMb E ]
o o \
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Rear Imager Flash LED (cont’d)

/
V 2 Check the SMT status if there is cold
1G/G a o soldering or part damage associated with
no flash driver IC circuitry on main PCB

E5765703

5| | C5751

5753

L5750
SIN_SKY31236

VIN_SKY81296 >, ’“"“;:’“ FLASH EE
24014125011 o
c5751 05753

; C5754 2112044623
H DRIVER ADD. 0X37 e S L !
03 s B1 OUT_SKY812% [ C5752 || 2t13esesse
out o Lofod || 2= 5 SKY81296_PGND

SKY81296_PGND

SKY81296_SDA <e>—"5 SDA swi (€1
SKY81296 SCL )>— SCL zxi ) C5755 ’w“
J—mr—’ !

SKY81296_EN ))— EN "

FL1_1 » DFLASHI_SKY81296

FLASH_STROBE 1 Fient FL12 2| C5756 2130462
D4f £ Ena J—mzw—’ |—‘ [

VPU_SKY81296_FLT N >

SKY81296_FLASH_INH >—— B Finn FL2_1
FLo 2 fM

ogf3es2v25 DFLASHZ_SKY81296

SKY81296_FLT_N C4] FLT N
- -

e ZE8
g 88¢9
Check if I2C_SCL/SDA activity is <> SKY81296_PGND
present at No.6&7 pins of FL5600 1 -EbBEEE
or No.7&8 pins of FL5500. Since T OppERE
these signals are being shared with

front and rear imagers —
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Front Imager Flash LED I

In the event of No turn-on LED Issue:

e Check if this issue follows front imager flash PCB by swap test with known good4
PCB module first.

e In the meantime, check if universal contacts (M5601 and M5602) are mated
properly without poor assembly.

o If the issue follows front imager flash PCB - Check if led was damaged and send the

module to led supplier without removing LEDs on flexible PCB for further analysis if it
is the case.
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AUdiO DeVice Top Speaker 2 MIC

/0-&0\

Rearview

Frontview

\/

Bot. Speaker
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Audio Block Diagram

TX Sound
RX Sound
Soral Data == v v o - -———
DC Level
U6000 STM32L476
Sensor Hub —————D
I -
CCPLCE oo el = = B U120 TMDZITZ S0k, Serir T ’
CCPC! e o ms | U150 ICM-20845 Accaieromatar + Gyro I '
1! o,
CCPSPL o m : : : i
|
: I : U2180 FANS3526 VREG_LPDDR1 ?"ﬂ--"’
| | N g==3»  U4501 DRV2605 Haptcs / Vibrator Drivar 1 O == =)
U1000 MSM8992 B USSS1 LPOSSS Dispay Bacmgmome 1 |
5L591_SP) ('—J I : : I :
s e === : i
sisP1 e = f——-l—-‘- ————————————————— -
I | (NC)
I i e e T >
5LSP7_SPI (-—}- ----------------------------- >
U£000
QCASITAA g B TDATA SUMBUS (——:-—————————————————————————————-)
Devica I
I
I
U4800 FSA8500 !
HS Interface '
r2<:(—-l
HSMIC =l MIC_IN MOUTPN >
HSLR = OUTLR INUR

0 MOTOROLA CONFIDENTIAL

UG404 TFA9890
s Speaker AMP TOP
e OUTAS =3 wl
LSPK_LPIN
U6454 TFA9890
es Speaker AMP BOTTOM
12e OUTAD welp  Spaaker
RSPK_LPIN
U6250 WM5110
External CODEC
WM_AIF1
W_AR2 WM_MICBIAS] ey -
cIF2 e el L ac
WM_IN3RS)
CIF1 _IN N _
WM_MICSIAS3
SUMBUS { E 24 MIC
WM_IN2LAN
£ Mic
WAM_INZRAN | s
WM_INILAN {NC)
WM_INIRPN
HPOUTILR HPOUT2LR | (NC)
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Use Cases

* Microphone * Top speaker
*1Stmic - Output stereo sound (Left channel) <
- Main microphone for handset mode voice call - Output Rx voice at handset mode voice call
- Main microphone for AoV mode
«2nd mic
- Noise cancellation MIC for handset mode voice call < Bottom speaker
- Main microphone for HHHF mode voice call - Output stereo sound (Right channel)
- Recording microphone for stereo camcording - Output Rx voice at HHHF mode voice call
*3Md mic
- Beam forming microphone for AoV mode * Vibrator
- Recording microphone for stereo camcording - Alert vibration
«4th mic - Haptic vibration
- Supporting microphone for AoV mode
*HS MIC

- Main microphone for headset mode voice call
- Main microphone for AoV mode

(While wired headset has been inserted)
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“No Audio” Complaints (For non-user SW)

- The CQA apk can be used to verify a MIC paths with top speaker. Under the “Audio” menu, select
“Mic Loopback”.

— The “PRIMARY MIC” setting loops 15t MIC to the top speaker in earpiece mode.

— The “SECONDARY MIC” setting loops 2" MIC to the top speaker in earpiece mode.
— The “TERTIARY MIC” setting loops 3@ MIC to the top speaker in earpiece mode.

— The “MIC 4” setting loops 4t MIC to the top speaker in earpiece mode.

— The “HEADSET MIC” setting loops headset MIC to the wire headset speakers.

- If both of those are not function, Top speaker path may be damaged. In the “Audio” menu of the CQA
apk, select “Ear Speaker” and then “Play Harvard speech pattern”.

- The loudspeakers can be tested by selecting “Loudspeaker” under the “Audio” menu. Music should
start playing.

- The headset audio can by tested by first plugging in a headset with a microphone and then selecting
“‘Mic Loopback”. The headset microphone’s audio should be heard through the headset.

- Headset detection can be verified by selecting “Headset Info” under the CQA apk “Headset” menu.
Information about whether a headset is plugged in and the headset type should be displayed.
Headset “SEND/END” button press detection status should be displayed as well.
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Primary Microphone Circuit

VDD_MIC1 D> - . .
WM7132E I MK4500
50014025021 ~
c4500 - L —L 4503
: W TR T
MIC1 P << ( ) PY Py P 1 OUTPUT 2113942001 211394423 2112044E15
MICI_M K -
T, 5885
0000
VRi500 B — o —
VS5VOBA1ES . R, © 0| . :
48014187001
E4500 —
- . . D
SHORT_DOT
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Primary Microphone

If the Primary MIC is not functioning ...

<

- Check MIC bias at C4500 or C4504 or C4503. This should be 1.7~1.8V when the microphone is

enabled.
- Check the 15t microphone sealing cushion at bottom PCB. If the cushion has been shifted, the MIC

hole could be blocked. (See image below)
- Check the microphone output at C4501 or C4502. The AC amplitude should increase (Output DC

bias should be around 0.7V), when audio is present.

Shifted 1 MIC cushion
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Secondary Microphone Circuit

BOTTOM PORT
VDD_MIC2 >> = .
WM7132E 1 MK4510
50014025021 -
E
| e T
MIC2P & (/_\} . . . 1_Joutelt — e | s
MIC2 M & -
i — 3385
o 1L cas12 L S
et — SR
VR4510 2NVHED 2NI4ELS ©LOM N ® ®
VS5VOBAIES %
48014187001
l _E4510 L
- SHORT_DOT -
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Secondary Microphone

If the Secondary MIC is not functioning ... 4

- Check MIC bias at C4510 or C4514 or C4513. This should be 1.7~1.8V when the microphone is
enabled.

- Check the 2" microphone sealing cushion at rear housing. If the cushion has been shifted, the MIC
hole could be blocked while it has been assembled.

- Check the microphone output at C4511 or C4512. The AC amplitude should increase (Output DC

bias should be around 0.7V), when audio is present.
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Tertiary Microphone Circuit

TOP PORT
VDD_MIC3 > — —o
WM7121PE I MK4520
50014018021 =
=
ca520 - L caspa L4
MIC3P & m . . 4 Jouteur R T T Y00k T P
MC3M & — l 55 S s | simeon
N (OO}
e B R
VSSVOBATES % 21104E15 21104E23 MmN - .
48014187001 | s 1
— SHORT_DOT B
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Tertiary Microphone

If the Tertiary MIC is not functioning ...

<

- Check MIC bias at C4520 or C4524 or C4523. This should be 1.7~1.8V when the microphone is
enabled.

- Check the 3™ microphone sealing grommet and adhesive on the 3@ MIC part. If the grommet and
adhesive have been assembled abnormally, the MIC hole could be blocked while it has been
assembled. (See image below)

- Check the microphone output at C4521 or C4522. The AC amplitude should increase (Output DC bias
should be around 0.7V), when audio is present.

Blocked hole
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Quaternary Microphone Circuit

VDD_MIC4 >> ° .
WM7121PE W MK4530
50014018021 =)
= C4530 — — 0333::04 3
Mcs P «—L N\ . . 4 | oureur ki ' 4
K ) ( ) 2113648001 2113044E23 2113044E15
MIC4_M & N4 § é
& [CRT)
C4531 —— A
VR4530 138;! T 106‘832 T
VS5VOBA1ES 211204E15 2112044622 ™| . )|
48014187001
E4530
g - { et —
- SHORT_DOT
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Quaternary Microphone

If the Quaternary MIC is not functioning ...

<

- Check MIC bias at C4530 or C4534 or C4533. This should be 1.7~1.8V when the microphone is
enabled.

- Check the 4t microphone sealing grommet on the 4t MIC part. If the grommet has been
assemble abnormally, the MIC hole could be blocked while it has been assembled.

- Check the microphone output at C4531 or C4532. The AC amplitude should increase (Output DC

bias should be around 0.7V), when audio is present.
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Vibrator Circuit

VDD_DRV2605> A ¢ 4
0X5A l CA4602 l C4603

SDA_DRV2605
SCL_DRV2605

EN_DRV2605

IN_TRIG_DRV2605

d

59014022003
M4600
_ BMR-3689
1 lros NEG|__2
o
10UF 100PF &
2113956854 2113844E23 C4611
6.3V 1UF T G
o~ 21014010001 jpe—
- — (&) -
8 ‘! ( ) VIBP ‘! ( ) VIBN
&S g% SDA = vregl A2 VIB_VREG
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D Al Ien out Nec]C3 VIB.OUTM .
B1 o l
p N_TRIG 2 L ca606 C4607
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75K 51014851002 — —
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Vibrator Circuit

The rotary vibrator is used for both haptic and vibration alert function.

If the Vibrator is not functioning ... <

- Inspect physical placement of the rotary vibrator and its related components on main PCB board.
(See schematic on the previous slide)

- Check vibrator driver IC VDD at C4602 or C4603. The VDD voltage level should be 5V when the
phone powered on. (This power should be always turned on)

- Check vibrator part DC armature resistance on test points VIBP and VIBN (see image below) to verify
the solder connection between vibrator and PCB and PCB traces. The DC armature resistance
should be about 11 ~ 19 ohms.

- The voltage difference between VIBP and VIBN when the vibrator is operating is about
25V~45V.

b}

VIBP VIBN
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Top Speaker Boost IC Circuit
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Top Speaker Boost IC Circuit
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Top Earpiece and Speaker Circuit

~ 0 V (speaker)
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Top Earpiece and Speaker Circuit
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A

Top Earpiece and Speaker Circuit

- Inspect the physical placement of U6404 and its related components on main
PCB. (See schematic in the previous slides)

<

- Verify that B_PLUS voltage is present on the LS _BOOST node, the junction of
C6421 and C6424.

- Connect an 8Q speaker to the contacts on M4670 with short, thick wires. While
playing audio at normal to high volume, use an oscilloscope to verify that the
voltage on the VBST_LEFT_AMP node, the junction of C6423 and C6425,
alternates between B_PLUS voltage and approximately 9 V, depending on the
audio content.

- While playing media audio at normal to high volume, probe the voltage across
C6422. A 384 kHz PWM waveform should be observed, similar to the example
shown below. The waveform amplitude should vary between 2 x B_ PLUS up to 18
V p-p depending on the audio content.

- N ‘ ‘ | ‘ N N
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V"
Earpiece (cont’d)

D

- Inspect the “Earpiece Support” and “Loudspeaker / Earpiece (Top)” components on the
main PCB. (See schematic in the previous slides)

- Connect an 8Q) speaker to the contacts on M4670 with short, thick wires. While playlng
media audio at normal to high volume, use an oscilloscope measure the differential
voltage on the test speaker. A 384 kHz PWM waveform should be observed, similar to
the example shown on the previous slide. The waveform amplitude should vary between
2 x B _PLUS up to 18 V p-p depending on the audio content.

- Check the voltage on the VDD_SPK_BOOT node (R4697) and verify that it alternates
between B_PLUS voltage and approximately 9 V, depending on the audio content.

- Check the voltage on the VDD _SPK 5V _BOOT (R4699) and verify that itis 5 V DC.
- Check the differential voltage across R4692, it should be about 0 V.

- Probe the voltage at the SPKR_MODE_GATE node (R4698) and verify that it is a PWM
waveform that varies between about 8 V.and 16 V.

- In the “Audio” menu of the CQA apk, select “Ear Speaker” and then “Play Harvard
speech pattern”. The playback volume should be much lower than it was with media
playback. Probe the voltage at the SPKR_MODE_GATE node (R4698) and verify that it
is near 0 V.
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Bottom Speaker Boost IC Circuit
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Bottom Speaker Boost IC Circuit
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Bottom Speaker Circuit

1

LOUDSPEAKER RIGHT (BOTTOM)
REF:4680-4685
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Bottom Speaker Circuit
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A

Bottom Speaker Circuit

- Inspect the physical placement of U6454 and its related components on main PCB.
(See schematic in previous slides) 4

- Inspect the “Loudspeaker/Earpiece (Bottom)” components on the main PCB. (See
schematic in the previous slides)

- Verify that B_PLUS voltage is present on the LS BOOST node, the junction of C6471
and C6474.

- Connect an 8Q) speaker to contacts M4681 and M4682 with short, thick wires. While
playing audio at normal to high volume, use an oscilloscope to verify that the voltage
on the VBST_AUD_AMP_R node, the junction of C6473 and C6475, alternates
between B_PLUS voltage and approximately 9 V, depending on the audio content.

- While playing media audio at normal to high volume, use an oscilloscope measure the
differential voltage on the test speaker. A 384 kHz PWM waveform should be
observed, similar to the example shown on the previous slide. The waveform
amplitude should vary between 2 x B_ PLUS up to 18 V p-p depending on the audio

content. |
- N ‘ ‘ | ‘ N N
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Universal Headset Detect IC Circuit

AUDIO JACK DETECTION
REF:4800-4849 ** HEADSET IC 12C ADD. 0X23 1.8V DC
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Universal Headset Detect IC Circuit
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Headset Circuit

ROUTE AS DIFF PAIR
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_

Universal Detect IC
and Headset Circuits
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V"
Headset Troubleshooting ‘

- Inspect the headset jack socket J4900 and its components on the main PCB. (See
schematic in the previous slides) Verify that the socket and its contacts are free of
dirt, moisture, and other contaminants or foreign materials.

- Inspect the physical placement of U4800 and its related components on main PCB.
(See schematic in previous slides)

- Verify that the supply voltage VDD_FSA8500 (C4813, C4819)is 2.9V DC.
- Verify that the supply voltage VIO _FSA8500 (C4821) is 1.8 VDC.

- Verify that the open circuit voltage on the headset socket SLEEVE contact is 2.9 V
DC. The SLEEVE contact voltage drops to about 2.1 V DC when a standard (“non
OMTP”) headset with a microphone is plugged in.

- While playing media with a headset plugged in, use an oscilloscope verify that audio
signals are present on the TIP contact (left channel) and on the RING1 contact (right
channel). The expected amplitude is 150 mV maximum at the highest volume
setting.
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NFC
TROUBLESHOOTING
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NFC Failure Modes
* NFC Measured RF Power (Radio Level)

» SWP Line Status (with NFC SIM Inserted)

* NFC Tag Detected
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Troubleshooting NFC Measured RF Power and NFC Tag Detection

1. Verify that NFC antenna is connected and properly seated.

NFC Antenna
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Troubleshooting NFC Measured RF Power and NFC Tag Detection

1. Verify that NFC antenna is connected and properly seated (continued)
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Troubleshooting NFC Measured RF Power and NFC Tag Detection

1. Verify that NFC antenna is connected and properly seated (continued)
2. Visually inspect NFC antenna match for any damaged or missing parts
3. Visually inspect NFC antenna contacts for damage

<
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Troubleshooting NFC Measured RF Power and NFC Tag Detection

1. Probe the below parts in NFC circuit and check specified voltage level:

- GlH == ==
YT l d103| [lodre2
| L /)[R po) RH.
Wotdpasanr | \ N J Battery Voltage:
- 3.8-4.2V
125 2] T [R—
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Troubleshooting SWP Line Status (with SIM inserted)

1. Probe the below parts in NFC circuit and check specified voltage level: 4
g =8 ==
193] [ldre2
Y4100| |
(\/ ) |R+1pel R+1p8
NVetdnaran \ [

O F] ET_'EEH
U4 180N

Regulator for Primary
SIM 1.8V or 3.2V

@’a 1a435001 |
5 B
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Troubleshooting SWP Line Status (with SIM inserted)

2. Check that a SIM card can be read from primary SIM slot. If card cannot
be read, then this test will fail. Refer to UIM section for troubleshooting. <
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