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Introduction:
This document covers the Board Test RF sections for all variants of X+1. It includes the schematic and layout of each block to help
troubleshoot factory failures and analysis.
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. e TN, . i 820_0UP_RX
e L s pin 0 OUP
REF 7100-8499 & R e
oz
_ Aoz
VREG_SIA_1P8_RF VREG_L13_2P95 ::: [Pre—r— ) - oz s ST R L8
. s it - pon———{OUD WTR_PRX L1
aml gy ez o o= - zmué';l
zmwus_|v_zmwﬂsl S = L ! L
= = , o s
- B o8 s < TIRFFEZ_CLK e s RS TR
— 2 am ems s
o N
- = Fn a0 oo e 1, i gy e 348 g
o T ] L B
Toxe L L i1 =
Tz RXED = = 2Buen =
TRX 85 B8 =
TX_GSILE LOW BANDS
HIGH BANDS VREG_L13_2P95
fsw_RFouT GIT—J- e
ax [ oM Conz
FIE T
e e | 7 L
o o : | s oroavoree y e
- L NS H 3 ven VA sw v
T Y e i | o
L e o s a
N Foe J_ =
T 2 iz o s
i Lo PNE— Y Y pl; ———oUD WrR_PRX B3
o b e osrsves en Avwsme ocaocrem
Chi 2anomne i
L sme g fe—— apd om0 P cro
g Howosme  OCSOREGD 2Aioueis e A=
gy 2 T - o
P-4 - WIR_PRX_HB4
= e = P
ot PRy NON-GAOPTION
2 WTR_PRX_MB1 PLACE MATCHING COMPONENTS
I NEAR WTR1625L
2 NON-CAOPTION =
a0 PLACE MATCHING COMPONENTS
NEAR WTR1625L
[y = APPROVALS @ MOTOROLA
e MOBILE DEVICES
10D WFR_PRX A
- L omm R ENGINEER:  JATIN KULKARNI BLOCKTITLE
1 i
= sz LAST MODIFIED BY. JATIN KULKARNI
= B - 84016292001 04
w00 =  um Thu Mar 06 09:50:33 2014
= i ™ {OUD> WTR_PRY M3
= il Moupsoys  OGBLOREGD MOTOROLA CONFIDENTIAL RESTRICTED PROJECT NAME REV
- et | o NONoAOPTION TR T e B | 84016292001 04.cpm ol
- PLACE MATCHING COMPONENTS ‘SHALL NOT BE UsED OR DiS¢ ke
NEAR WTR1625L o ot T T NN CAD FILENAVE ‘
e == © PAGE 40 OF 55
MAIN LOW BAND ANTENNA FORDUPLEXSEROIN | | WTR X
‘ DUP_SEN_IN Lest Res2 ‘
‘ < o e ‘]—C
2413954825 NP!KZVM
18PF
VREG_S3A_1P8 Srrsshn
THIS CONNECTS TO
THE SENSOR NETORK Rl
‘ FORDETECTING CAP LOADING —
B& re conn_DET LB O LBTRX ANT MATC R{
ostaeszvar — o — = o850 CANT_MATCIs,
£
UBESX 211403621 2114036E91 TRX_ANT MAT
— 8 R T e
= 100PF h
ROOM P_1 8_1 84 211394E23 0613952Y01 | LA_6650 L652 1655 2100
56NH T aswM
100 1100 RA 6650| 206157008 ) 24008157015
LB_ASM_RFOUT ouiaBIADOT2 b 15_FTPOUT MATCH - Les3 o
L0J16829M24A001 MMBSO0-2620RK15 L8_FIPOUT — o8
_ASM_f Cloz LeFTRN waTCH RO2XRKIS o oo 56NH
> INPUT outeur] 3 LB CPLR THRY, } c 2] T 82N 24014300153 I
100PF rr l 100PF 24014300046 211403
6 lcourme  TeRu_porT| 4 Rip  2M13BMEZ G2 | 211304623 DNI
R104 [G3 —
- Berassaves 009 UH Exl - ;
58
22 R100 = 72NH
55 Y 24014052036 24014300129
613952569
ﬂ LB_CPLR TERM
e = = = = ROOM=P_0_108 - =
- - COMPONENTS ADDED FOR TEMPERATURE COMPENSATION.
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MODEL
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LTE B7 TX

Antenna FAIL
connector

check?

Check & Replace: J120

Check & Replace:

C122, U120, C8403, U8400

B7 Duplexer
Check?

Check & Replace:

C8244, FL8200

B7 PA and PA
out Check?

FAIL

Check & Replace:

C8242, R8244, U8200

WTR and
WTR out
Check?

Check & Replace:

U3600, C8220, R8207, C8224
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MODEL
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VREG_S3A_1P3

—

Ri132
RF_CONN_DET_HB 4™
DE13352v41

ROOM=P_18_184

"
0513352YD1 — U120
J120 55014025001
digFTPouTuaTcH S HB_CPLR_THRU LDJ122G2004AC4 HB_ASM_RFOUT
1“ 2 |[A X ? ; =3 _fTem maTCH 1 - p3 | _943—@
2113344523 =2 ;1;1' 5l TeAM_ForT P2 couglmg =1 1=
= 5 i o618z g§ 3
hooo22 24014052032 e_°
TP \%
0513952558
£ L L = = O HB_CPLR_CPL
VREG_S3A_1P8_RF VREG_L13 2P95
e
100PF J_
casm0 coon ataeezs L
i 3941:: s 100PF - 1 TPMSM_RFFE2_CLK
_ - I‘ eER - —(1 ) TPMSM_RFFE2_DAT
18 Jwvio 8 _IN]RFFE2_CLK
s {__IN|RFFE2_DATA
I 17 |anms rxst|16
LBLASM_RFOUT QUT—— 1 - —1—y usz| 18] TRX B12 BI3 BI7, o
2113844623 trxss|__14
L5 Traes] T3] B29 PRX 5
24014052033 Tass| 12] TRX BS
trxes7|__10
cs431 Trxssl 9 TRX B5 B26
100PF
Iznao«ezs el 8 TX GSMLB <
20 |anme TRxHe1]__21 - = -
, Trxmez|__ 22| G1900 PRX N
Trxmeal 23|  G1800 PRX S
( TRxues| 24
HB_ASM_RFOUT {OUjf TRxues| 20|  TX B38 B4l <
DNI TRxHesl__20| BasB4l PRX JAN
_ L8440 Rxue7|_27| TRX B7 S
22NH trxnee| 28] TRX B
24014052033 Trxrse] 1 TRX B3
DNI tRxuso] 2 | TRX B4
o TRkE1l_3 TRX B2 B25
bt 2 S sl 4 TX GSMHB <
:[21139«523 CHIR
I\I_é
— ’
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TITLE MODEL
L3 Moto X RF Troubleshooting Guide RF Test
ﬁ\
B7_DPLX_ANT OUT _// i _ <> TRXBT
DN 3.9L’F
2113944E07 .
154 ¢
24014052013 24014052022
91014266001 = =
FLE200
i CMD-5107-TRI
g_ ?xNTllrEq,;TJ? RX_OUTPUT o5 BT_PRX L7310
LA B BTRXOUTI  {bpE W\/ ouUT> WTR_PRX_HB3
28383383 2113944E13 L7305 0613952Y66 DC BLOCK REQD
OO0 0000 29NH

24014052013

C7305

12PF
. 2113944E13

~DN, —

-+ 1 1

NOTE: U8400 VBATT SHARES 10UF BYPASS C8210.

% 6
O87838B41_PA RFOUT  _ m ] ] R824 3
J % ] Vv 87JoPLX_It
3 DNN 24014052 *
¢ 18240 ¢ L8242
¢ 2.2NH ¢ 2E-007 UF
24014052013 Y 21014600200 0613952Y66
8
DNI = =
~ 6 R8201
0 ; PLACE R8201 CLOSE TOPIN 8
0613952Y66 DNI R8201 FOR RF7907 & RF7941
B38B41_FLT_IN

MOTOROLA MOBILITY CONFIDENTIAL RESTRICTED v1.0



@ MOTOROLA

PAGE 37 OF 146 PAGES

TITLE MODEL
. .
L3 Moto X RF Troubleshoot ide RF Test
51016102001
U
WTR1625L
0 151 ™ B5/B3/826
G [TX_B8_IP TX_LB1,
1 160 |ncesm ™ 182 ouT| GSM1B 83 m'%'gé
WIR_TX BB_IQ<3.0> -2 182 Inces op ™ our| T63 820 OUT> WIRTTXLB3
HIASE RS 3 T6T | es o ogropn - B12/BTABIT UL WIRTXCiBt
WTR BB_TX_IDAC [I[N"> 127_Jowe pee mmsr_our| 146 N
ez out| 138 © GSMHB OUT> WIR_TX_MB2
GSM_TX_PHASE_D[0] [N 123 _loe pamao ey out[ 139 B1/B25 OUT> WTRTTXIMB3
GSM_TX_PHASE_D[1] Bm = o s ourf 195 B3IB4 OUT> WTR_TX_MBA
- x_e1_out] 130 B7
— _He2_out| 121 B38/B41 33 m_%_:g;
- 94 ooz 19 - -
R0 wiR RTNE 71 |erone Hoe I I
7 117 TX PDEJ PAD OUT
= W;@;ﬁw 140 |onos FOSTREE N (IN] WTR_TX_PDET_IN
o 0513852X17
o e e
105 GNDS 061395273 0612052X73
WTR_SSBI1_TX_GPS 10 5= [SSBI_TX_GNSS
WTR_SSBI2_PRX_DRX 10 S581_PRX_DRX
156 |onos L L
c3201
WTR_XO_IN[IN > i} WTR XQ INPUT 131 o anor| 122 ATTENUATION VALUE OF THE PAD IS
1000PF DNI SUBJECT TO CHANGE.
2113045807
DNI 1
C8228 I
WTR_TX_HB2[IN LIL
DC BLOCK REQ'D 211;94;;:_'3 PLACE CLOSE TO U&200

WTR_TX_HB1 [IN
DC BLOCK REQD

B7

0 N ,_EB.Q_GT_ B7_PA_MATCHZ? I C?%zd 2
0PE BT_PA_MATCH! 0.0006 UH | B2PF /
2113 24014052001 * A

21139442

R8212 5
6.8NH
24014052025 g

9

STV
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cs224
2 ﬂ : -
E ((( TR
s R8244 E
y
7 A\
i SH_WTR
e BE EE u
TR TR T R—— |||lE
O m [ = Z % 3
C3%60) e= @ M = ~ &
0l = E@@m% § %
" 2 =] B2 Joice] oD fud
i I P oy | It e AT
cazzo’_: " mm g E] e & ) g : M@-@ C122
£ =t EL'::E' .?ﬁ ?E i =
- o =3 i ==
* R8207 Egm l~m HEE o :] S — ME keep out
oy BRG]
\\ - /m_m (4 - t7n~cr||A nn7Q ,a E E] &3
LTE & WCDMA B8 TX
FAIL Check and replace C8132,

WTR output
check

R8101, FL8102, R8166 (Fig. 1)
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TITLE

L3 Moto X RF Troubleshooting Guide

MODEL

RF Test

Check and replace U8100, C8147,

Check and replace FL8402, C8406, L8401

Check and replace U8400, C8402

Connector
check

FAIL
PA check 8148 (Fig. 1)
Duplexer L»
check (Fig. 2)
Antenna FAIL
switch/match (Fig. 2)
check
Directional FAIL Check and replace U100, C102,
coupler > R104
check
Antenna FAIL

Check and replace J100
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B

LN

o)
FL8102 R8101
]
T
-3 1
jodl 9 -1

)

ElE]
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RFFE: [ X MMVB PA PP —— T
Rer 8100619 ROOM=P_8 150 ( Y [ = .

Band 8 Tx Path

WTR Out

WIRTX LB
ocaLoCKREGD

o oy

R e
CCHOGKRETD i {

WIR_Tx 82 -

DCBLOCKREQD

WIR_TX M2 [T

LB_ASN_RFOUT

v ‘{ wrkva

Wil

VREG_S3A_198_RF

RFFE: TRX SWITCH

REF 7100-8499

VREG_L13_2968

T i
il wd | =

Low Band Antenna
Switch to Coupler ==

[E] TRX 512513 517

REFEL DATA T ——
om RFFEOLK I

on

o)

= TGN RFTE O
1
pom " TPMGN_PFTEL_DAT|
™
Coecx
$ RFFE2_CuK
RFFE2_DATA

-
SR ——— I
D> v
fzr ) BBou
T -
ropmovALS ® MOTOROLA
wosue peviees
encieer:  JATIN KULKARNI BLOCK TITLE
LAST MODIFIED BY. JATIN KULKARNI Brk6282001 04
Thu Mar 06 09:51:10 2014 - -
MOTOROLA CONF IDENTIAL RESTRICTED ‘ PROJECT NAME REV
e Py b S, -
-
oM
o N Pamr, DM
o o g
e g T loees o)t .
wiues 3oy T | te J o
= T e ¢ 00
uuuuuu o
Band 8 Duplexer _'Hl‘.’H seie
to Antenna Switch L J— -
.

£23 FRX
R
— -E‘
=1 =
—

LOW BANDS

TR

cvane

oo

I

ROOM=P_18_184

LB_ASM_RFOUT
1IN >

LB_CPLR_CPL

LTE B12, B13, B17 TX

2] ez eax
e e — HIGH BANDS
e oisss——«
B“ “«» ramn
B L —
— e § [
e =

100PF
211304423
U100
J100
58014022001 09014086001 —
LDJ18820M24AD0O11 MMSS30-2620RK15 L
LS_FTPIN_MATCH
NeUT SurPuT]3 LB CPLR THRU S - 1 Je =
T 10 3
DNI 100°F T &
COUPLING TERM_PORT 4 RrR102 2113044823 5 —
R104 >3
=8 Be13052ve8 0.029 UH 5 =
R100
6 6 511 24014052038
13952560 —1
_TERM —

Nﬂ LB_cPL
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Antenna

FAIL Check & Replace: J100, U100, R100, C102,

> R102, R104

connector &
Coupler check?

Check8LRephce:U%400,C8400,C840L
C8404, C8402, L8430, C8431

Check8LRephce:FE831O,L8312,R8322,
L8314, FL8306, R8323, L8316, R8324

B12/B13/B17
Duplexer
Check?

Check & Replace: FL8300, C8328,L8300,

R8312, R8314, L8302, L8304, U8300, C8331,
L8331, L8332, C8333, R8330, C8304, C8316,
(8306, C8308, R8306, C8301, C8320, C8321

Filters & PA
Check?

FAIL

WTR1625 FAIL Check & Replace: U3600, R3203, R3207,

R3205, C3201, C3203
Check?
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MODEL

RF Test

RF Path from WTR to PA to ASM to RF Jack.

WL WTR

e
— ERbgege
HE|
TRX Switch (ASM)
o
il
%.
i)
WTR TX Output Schematic:
51016102001
U3600
WiRle25L
0 151 ™ 62
ITX_BB_IP TX_LB1_OUT| !
1 160 I7x_ee_m Tx_1e2_out| 153 GSMLB oUE WIRTDCLB2
WTR_TX BB_1Q<3.0> -2 152 trxee_op Ttes_our[ 163 B20 ouT> WTRTX_LB3
T 3 16T e au T (e4-our| 154 B12/B13/B17 SRS WIRCTXLBs
WTR_BB_TX_IDAC [IN DAC_REF -
- == N> TX_MB1_OUT 46
Tx_mez_out| 138 GSM HB OUT> WTR_TX_MB2
GSM_TX_PHASE_D[0] [IN 123 _Joroamo ™xmeour| 139 Bims OuT> WTR_TX_MB3
GSM_TX_PHASE_D[1] [IN e _m_out| 1 SUT WIRCTX Mba
- 130 B7
TX_HB1_OUT|
_HB1_ GUT> WTR_TX_HB1
= - e our| 121 B38/BAT @ WIRTTX_HB2
109
ADC_IN
R0 wir RTUNE 71 |rrune - It a0
117 TX_PDET_PAD_OUT
4.75K PDET_RFFB
= 0613952066 140 lonps - <IN] WTR_TX_PDET_IN
o 55 0613952X31
. (GND4 R3205 R3207
118 Ionos e 0
* 05 | 0613952X60 0613952X60
WTR_SSBI1_TX_GPS [ 105 _]ssaimcenss
WTR_SSBIZ_PRX_DRX <10 SSBI_PRX_DRX
, 156 |onos — —
csa0t WTR XQ INPUT 131 122
WTR_XO_IN[IN__> i } 0N GND7 ATTENUATION VALUE OF THE PAD IS
0P DNI SUBJECT TO CHANGE.
€3203
fooopF L
2113945607 — =

TX input and output of RF PA:
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VPA_BATT
VPA_APT
> comel  ome
r1s0adgzs [or1soderor
TX SAW:
B13: SAFEA782MALOFOOR14 (91014019001)
B12/17: SAFEA707MAMOF00 (91014249001) .
FL8300 iggzxmﬂ‘
91014249001 *
WIR_TX_LB4 conze s S1LATEN SAFEATOTUANOR0 __ 812 FLTR OUT 1, B12_TCN - e
T i 1 [one_porm  ueALPoRTz]_4 T )
DC BLOCK REQID 211:&%«215 oS,\%szvee Drig  2eoisegy 3
18NH g g % L8302' L8304" DNI DNI
24014052032 ol 240140388 | 200140 cagay ONI 18331 8333
% = LR 235
— — — 2113644 E02] 24014052005 2“39“5(,21
- 2
1 N &
VREG_S3A_1P8_RF P g i = L
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aarsssaves l sled 5led B13 PA: RF7913 (51016186001)
o "I g "I g B12/17 PA : SKY77772 (51016273001)
2n3944£231
RFFE1_DATA [IN_ >
RFFE1_CLK [IN_>-
PLACE THESE IN THE SAME SHIELD AS THE LTE12/13/17 PA APPROV
PA_THERM1
ENGINEER:
ml RT8181
e 8183 o
LAST MODIFIED BY:
Thu Mar 06 09:51:36 2(
= = MOTOROI A CONFIN
YPASS C8106. oN
R8323
AN
T os1hs2ves
FL8306
LFL18829MTCRD627
91014298001
812 DUP. OUT '{!/B\:!XIM_FILTR_MATCH 1 [ 7 3 812 DUPX_MATCH W TRX_B12_B13_B17 .
5
. osifbsoves DNI sag r—/© os1dbs2ves
L8312 L8314 SSO
R 10NH 18NH
24014052029 201405202 o |<reo] e
240140520!
.
FLB310
01017964001
* VIC_01017984_B17_INTERPOSER
2113044623
L‘% R8330 g ANTENNA 4 Rext B12 PRX 7644 L7640
A~ o AN TX_INPUT RX_OUTPUT AN SLL Yoy {oUT> WTR_PRX_LB4
F !
os1bs2ves cNo 0o o618bs2v66 DC BLOCK REQ'D
222222 2113044E20 24014052034
5556606 .
Il DNI —=¢Teis
. Rl ol i o o R8331 SHOULD BE PLACED CLOSE TO PIN 1 OF FL8310. 2113044E03
1.0PF
152005 2113944 E02
L crs10
L T f00PF
— 2113044623
— ACMD-6025 IS JUST PLACEHOLDER UNTIL PN IS GENERATED
AND WILL BE REPLACED D5NG782MOM15TM WITH TQQ1013 FROM P1A BUILDL

TX RF input and output of TRX switch (Antenna Switch Module) ASM.
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A:ﬂgmm
RFFE: TRX SWITCH e o :
. e TN, . i 820_0UP_RX
e L s pin 0 OUP
REF 7100-8499 & R e
oz
_ Aoz
VREG_SIA_1P8_RF VREG_L13_2P95 ::: [Pre—r— ) - oz s ST R L8
. s it - pon———{OUD WTR_PRX L1
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o N
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TRX 85 B8 =
TX_GSILE LOW BANDS
HIGH BANDS VREG_L13_2P95
fsw_RFouT GIT—J- e
ax [ oM Conz
FIE T
e e | 7 L
o o : | s oroavoree y e
- L NS H 3 ven VA sw v
T Y e i | o
L e o s a
N Foe J_ =
T 2 iz o s
i Lo PNE— Y Y pl; ———oUD WrR_PRX B3
o b e osrsves en Avwsme ocaocrem
Chi 2anomne i
L sme g fe—— apd om0 P cro
g Howosme  OCSOREGD 2Aioueis e A=
gy 2 T - o
P-4 - WIR_PRX_HB4
= e = P
ot PRy NON-GAOPTION
2 WTR_PRX_MB1 PLACE MATCHING COMPONENTS
I NEAR WTR1625L
2 NON-CAOPTION =
a0 PLACE MATCHING COMPONENTS
NEAR WTR1625L
[y = APPROVALS @ MOTOROLA
e MOBILE DEVICES
10D WFR_PRX A
- L omm R ENGINEER:  JATIN KULKARNI BLOCKTITLE
1 i
= sz LAST MODIFIED BY. JATIN KULKARNI
= B - 84016292001 04
w00 =  um Thu Mar 06 09:50:33 2014
= i ™ {OUD> WTR_PRY M3
= il Moupsoys  OGBLOREGD MOTOROLA CONFIDENTIAL RESTRICTED PROJECT NAME REV
- et | o NONoAOPTION TR T e B | 84016292001 04.cpm ol
- PLACE MATCHING COMPONENTS ‘SHALL NOT BE UsED OR DiS¢ ke
NEAR WTR1625L o ot T T NN CAD FILENAVE ‘
e == © PAGE 40 OF 55
MAIN LOW BAND ANTENNA FORDUPLEXSEROIN | | WTR X
‘ DUP_SEN_IN Lest Res2 ‘
‘ < o e ‘]—C
2413954825 NP!KZVM
18PF
VREG_S3A_1P8 Srrsshn
THIS CONNECTS TO
THE SENSOR NETORK Rl
‘ FORDETECTING CAP LOADING —
B& re conn_DET LB O LBTRX ANT MATC R{
ostaeszvar — o — = o850 CANT_MATCIs,
£
UBESX 211403621 2114036E91 TRX_ANT MAT
— 8 R T e
= 100PF h
ROOM P_1 8_1 84 211394E23 0613952Y01 | LA_6650 L652 1655 2100
56NH T aswM
100 1100 RA 6650| 206157008 ) 24008157015
LB_ASM_RFOUT ouiaBIADOT2 b 15_FTPOUT MATCH - Les3 o
L0J16829M24A001 MMBSO0-2620RK15 L8_FIPOUT — o8
_ASM_f Cloz LeFTRN waTCH RO2XRKIS o oo 56NH
> INPUT outeur] 3 LB CPLR THRY, } c 2] T 82N 24014300153 I
100PF rr l 100PF 24014300046 211403
6 lcourme  TeRu_porT| 4 Rip  2M13BMEZ G2 | 211304623 DNI
R104 [G3 —
- Berassaves 009 UH Exl - ;
58
22 R100 = 72NH
55 Y 24014052036 24014300129
613952569
ﬂ LB_CPLR TERM
e = = = = ROOM=P_0_108 - =
- - COMPONENTS ADDED FOR TEMPERATURE COMPENSATION.
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LTE B20 TX EU SKU

Antenna FAIL Check & Replace: J#00

connector
check?

Check & Replace:

C102, U100, C8402, U8400

Check & Replace:

B20 Duplexer

Check? C8405, L8400, FL8400

B20 PA and Check & Replace:
PA out

Check?

FAIL
R8143, L8146, L8144, C8146, US100

TX SAW and
WTR out
Check?

Check & Replace:

C8155, FL8100, R8100, C8122, U3600
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TITLE
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