This schematic is for DH35 Project.
LM-K510EMW Works with:
GSM quad band(GSM850/GSMS00/DCS1800/PC51900):

UMTS band(UMTS 1/2/5/8)
' LTE FCC band 1,3,7,8,20,28: LTE TDD band 38.
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Schematic design notice of "11_BB_POWER_IO" page.

Note 11-1: C214 closed DVDD18_MSDCO 150mil

Note 11-2: C215 closed DVDD28_MSDC1 150mil

Note 11-3: C218 closed DVDD18_MSDC1 150mil

itte 02_BB_POWER_IO ‘ ev: vio
OCUMENTNO:  Design Name see D
EPARTVENT.  WINGTECH SH [——

[pate: _Tuesday, December 17, 2010 s 2 o




‘I MT6765_LP4X et Lpax o
PMU_IF MT6765_LP4X
SIiM g ABB_IF
ex |,
ol e i L L) T BBIP 7}‘5‘;7%% ]
s seeuena M8 Loy ETcmoon |
o Rrca o M8 L o
Pwrap 570 s Lre prx BaLI0 58]
7| P Sr e LTE pRX BB 1 [59)
PRAP-SPI0 M TP 6300 58
1o et o < Lre bR e o1 (8] M
i} Avo-cuxiaso S
. i Lre orces 0 (50
) AR 3 B A S e B Hagmen, v
AT B P A v m— i —" Uy gy
(3201 AUD_OAT 1 128 | 0 oaT oS0 oot [ ¢ e omcsnor sl
10 AU DAY Aoaes @ e, & )
{621 M SBATA et
0 YiC,_ i (70 P2 SCi SR 1 )
D S ios R e—, BEro [A59,
3 s
Test Pin
a00.
- BPI RREron A2
TesTMoDE e [2C10 ]
[ B AUX IN I
= A o g
81 housIs Ao |25 -
12 g A oo pusiz o s [HAEL AU NG_BATD 38
st man o pipipl
X2 couesa, 452 ort eusio o RN QUIETER @
o o 420 AvmoNTe | 6]
! .
3 REF POWER = -
o e cea i E|E
[ g 2
I g & H
fcznlte b o
(23460101114 1935 4043.44 45470565762 VIOLS_PUU [23.45810.12.10 1930 404344 4547495867621 VIOLS_PUU
Rt w07
12 NE_12xcshe0201
(310 AUD_OAT MoSI0 ((—AURDAT NOSID Bor Pwmae_seomo | <G o PR sPo <G
(39) PwRap S0 oo ((—PURAPSPI0 CSN o o
Ne_12Kisse0201 NF 120200
s
N_t2Kcssmoz0]
Note: 1 H
Schematic design notice of "12_BB_1" page.
Note 12-1: The de-coupling cap. for REFP (AF18 ball) have to be placed as close to BB as possible :
upling cap. for ¢ ) hav P possi Note 12-4: PWRAP_SPIO_MI / PWRAP_SPI0_MO is DDR type feature in bootstrap I
Note 12-2: To shunt a 1uF capacitor in the AUXIN ADC input to prevent noise coupling. It should S
be placed as close to BB as possible. Connect the unused AUX ADC input to GND. PWRAP_SPIO_MI | PWRAP_SPI0_MO| Booting interface
=PU =PD DDR MSDCO pin mux
Note 12-3: "PWRAP_SPI0O_CSN" and "AUD_DAT_MOSIO" are bootstrap pin to select which interface will be the JTAG pin oyt. LO wyenro LO LPDDR3 follow LPDDR3 Ref SCH.
PWRAP_SPI0_CSN| AUD_DAT_MOSIO JTAG Function LO pyearo H ecen | NA N/A
default=PU default=PD AP_JTAG MD_JTAG HI [Xe) LPDDR4X_| _follow LP4X/LP4 Ref SCH e 03_BB_L RFESIM_IF ‘w:m
HI LO WA N/A HI Hl yoxmy | LPDDRZ follow LP4X/LP4 Ref SCH
HI Hl wecsy | SPIOTEINTS SPIL+SPI3 OCUMENTNO:  Design Name s 0
LO wenrn L SPIO+EINT8 N/A EPARTMENT:  WINGTECH-SH DESIGNER: YL
LO wyexen HI oyexeu MSDC1 N/A Note 12-5: Please set unused 1Q pins in NC
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1 0 Schematic design notice of "13_BB_2" page. ==
T ) 0 0 1 CUMENTNO:  Design Name sz ©
Note 13-1: The enable pin of acoustic or optoelectronic devices (e.g. SPK AMP/Backlight/Charger [ - """ osong L
1. 1 0 1

o

OCP/OVP) suggest to use Peripheral_EN[0:5]
If use other GPIOs as enable pin, suggest to reserve 0201 NC to GND
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Schematic design notice of "14_BB_3" page.

Note 14-1: R501 please select 34.8 ohm (1%) resistor

Note 14-2: Please check eMCP LP3 and eMCP LP4X pin mux

e 05_BB_3 EMMC ‘Ev:vm
OCMENTNO:  Design Name s b
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The pull up ressister need to be 1% accuracy
NTC=100K

23:466,10.11,14,19.35,00.63.44.45.4748.58.67,52]

S6k0201 e

1 AU quTEERY (¢ AN QUITETHERY
rcos s
Toocasmonz TooKssoiz
3 o
Thermistor to sense AP Quite thermistor
temperature

1. RT604must keep a distance about 6-8 mm away from AP and far from
other heat sources 10 mm at least,
2. The distance is the shortest distance from package edge to edge.
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Note: 20-2
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Schematic design notice of "20_POWER_MT6357_Buck"

Note 20-1: C707, please choose 0402 size

Note 20-2: For MT6765/62/61 platform, please only use MT6357CRV

07_POWER_MT6357_Buck "f < vio

e
OCUMENT NO:.  Design Name sz ©
EPARTMENT:  WINGTECHSH DESIGNER: YL




1. "Typical Cap" defined in design notice is the minimum cap. to LDO Cout.
2. NC cap can move to application, if (PCB L<20nH, PCB R<0.2 ohm)
=>value and placement of Cap, please refer design notice

Suggest trace width > 40 mil

Note: 2;

8
I

i ext oo
ey
4 Bxrvszre & Note 213 MT6357 Set cap. close to PMIC
D0 IN ()
50mA
Pasen verews . a fooor proe 100 ez o (asn
i ons | 25mA
coot canz s s S0mA .
o pcnzs pw (1179
lm u»ssvnaazl ‘220F 20930603 lnmmmm e 20008 o e
o5 N5 b s | T SOMA_ o wae v
EI5 | sz oot el SOMA e e 10
FI7 1 vs2 100z ALDO v
L coos s05
ol s L AR IO i somsavoor
cono iy =
NF_2.2uF;20%6.3V,0201 " . 400mA
= M7 ysvs ooz ioozs (28 200mA P00z Py 1)
cno ), K15 dl Pviozs puu ()
For £0S vsvs.tooa vozs 12 S oomA punw |
wme PromcPuu 2l
91213143739 00417782)  VSYS o1 e |18 800mA Pocipuy (s5)
v e |17 400mA poenc o i)
o 512 coss Xt veer 200mA 4
£ -GNDs v pusui o pase
L . L X " e 200mA ¢
oo o b X vieR >
3 wuss {214 200m ___,,
Set cap. ciose to PMIC X Veruse M5 l i 200mA peruse w1
X . o5 o e o o b b o
X 450mA PVRFIE_PMU (58]
X 300mA .
e pichis o
X venis Pocrispuu
veanp |-E17 300mA » PwU a1
[, 300mA Pcanio_puu 1]
vioss |81 600mA PVIOLE_PMU  [2:346.8.10.11,14.19.3.40,43,44.45.47.4859.67.82)
i e e = pgon e
X SLDO1 Torurz0%6v.0462 7o 20 av.0402
X o
X e L35 \ Note: 214 |
X 400mA PVRFIZ_PMU (58]
- vsran_proc 1615 A0 oo semnows 1
. G16 460mA » " S_PMI
Set cap. and shortpad close to PMIC VSRAM_OTHERS T T200mA D omERs e
- VREF
== VRER = — =
a0 owrameven} B SLDO2
= T o v 13| o veer i L Note: 21-1
e DIG _Power rer [ oo 3 o o
raasesTe Vol puU = T T K19 L ovonie o C832 C833 need SMT 2.2UF
oo wol o 1mA R
DU 2o avo Tourznwssvnzm Tmms;vm, ovssie o Power Switch
o
N ovs1s &

Schematic design notice of "21_POWER_MT6357_LDO"

Note 21-1: If these power trace can meet LDO layout constraint, these CAP can be NC or removed|
Please refer to MT6357 design notice.
Note 21-2:  Output cap range please follow MT6357CRV LDO design notice Note 21-4: Please set R803 and R803 close to C826, making star connection among VIO18_PMU, AVDD18_SOC, and
EMI_VDD1 near to LDO cap. C826
Note 21-3: ExtBuck BOM optior Ext. buck option

TV Buck T Wi BT VSS Buck Please also refer to MT6357 design notice for further detail design information

10uF 22uF

C801

Note 21-5: Please connect VS2_LDO1(F15) to VS1_PMU if voltage applied to VCAMD(EL7) >= 1.3 V

itte 08_POWER_MT6357_LDO ‘W o
OCUMENTNO:  Design Name see D
EPARTVENT.  WINGTECH SH [——
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Schematic design notice of "22_POWER_MT6357-IF"

Note 22-1:  Please implement 2520 & 2016 Size TMS PCB co-layout.
Please refer to MT6762_MT6357 Co-Clock Design Notice for co-layout guide

Note 22-2: 1. Please Connect P1 and R1 ball first and then to GND
" 2. Please Connect P2 and N2 ball first and then to GND
3. Please connect DCXO GND to main GND by independent L1-2 GND via.;
DO NOT connect it through L1 GND

Note 22-3:  Let floating if disable HOMEKEY function

Note: 22-1

Route AVDD18_AUXADC, AUXADC_VIN, and AVSS18_AUXADC with 3mils width traces and well GND shielding

Note 22-4:  Please follow MT6762_MT6357 Co-Clock Design Notice for Layout guide of VAUX18, | Note 22-5:  Please connect to battery connector

then R8101 can use 0 ohm to replace BEAD.

Please route VAUX18_PMU with We\l-ground.sheilding if using 0 ohm to replace BEAD for AVDD18_AUXADC
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differential pair & shielded with GND s auvimon %
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P-N pair should be differential pair & shielded with GNDisg; sy v
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- AU_HPL and AU_HPR should be routed as single end signal, %
and e guarded by GND, up and down, left and right respectively
- The suggested layout pattern of AU_HPL/ AU_HPR/ AU_REFN

is " GND AU_HPL AU_REFN AU_HPR GND"

Au_wPL
AU_RERN

AR

AULoLp
Au_LOWN
AU_wse

AU_HSN

Set cap. close to PMIC

WTesTHRY

2. AVSS18_AUD is connected to de-couple cap of

Set cap. close to PMIC AVDD18_AUD and AU_V18N with 6mil trace respectively
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Schematic design notice of "26_POWER_SubPMIC-Charger + PP" page.

Note 26-1: For better ESD or surge performance we need choose suitable device for system
protection. Please refer to [Surge device selection guide V2.0] provide by MTK.
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Schematic design notice of "27_POWER_SubPMIC-HV powers" page:

Note 27-1: To minimize RF de-sense, it is recommended to reserve 0-ohm and 0402 cap for BOM fine tuning.

Note 27-2: To minimize RF de-sense, it is recommended to reserve 0-ohm and 0201 cap. for BOM fine tuning.

Note 27-3: C2705 could be replaced with C/1/uF /50V + C/1/uF/50V
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LDO for VA12

Note: 28-1
Suggest trace width > 12 mil
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NOTE: Do not use VCAMD 1.3/1.5/1.8 when VS2 BUCK applied

Schematic design notice of "28_POWER_ThirdParty-Power"

Note 28-1:  VA12 Layout placement please close to AP

Note 28-2: VS2 Buck Layout placement please close to PMIC MT6357

Note 28-3: VCN33 LDO Layout placement please close to MT6631

Note 28-4: 1.MT669100P/A Buck Layout Placement please close to LPAX/LP4
2.MT6691ZXP/A Buck Layout Placement please close to LP4X
3.1f DRAM Application is LPDDR4 , MT6691ZXP/A NC

Note 28-5:  U2810 LDO Layout Placement Please close to LPDDR4X/LPDDR4 VDD1 power ball

Note 28-6:  For EMI_VDD2_FB and EMI_VDDQ_FB, please follow MMD rule
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Ext. buck LPDDR4X/LPDDR4 VDRAM yote: 284

MT669100P/A / Ext. buck LP4X/LP4 VDRAM (VDD2)
12C address: 0X57 (Write:OxAE, Read:OxAF)

Suggest trace width > 30 mil e $yggest trace width > 50 mil
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Schematic design notice of "44_Memory_eMMC_LPDDR4X_LPDDR4"

Note 44-1: Please refer to power supply related page select output voltage properly for LP4X/LP4
Note 44-2: DRAM ZQx resistor = 240ohm (1%) that must be connected to VDDQ,
Note 44-3: Please refer to eMCP vendor's datasheet or MTK common design notice to get the

recommendation bypass cap. value for VCC/VCCQ/VDDI power domains of eMMC.

Note 44-4:

VDD2 VDDQ decoupling cap: closed to DRAM ball.
For other cap for PMIC [>10uF, at PMIC page]:

please also refer to MMD and layout guide for placement.

Note 44-6: R4437/R4438 could be replaced with 0-ohm / 0402 * 3 for LP4 DRAM
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Schematic design notice of "44_Memory_eMMC_LPDDR4X_LPDDR4"

Note 44-1: Please refer to power supply related page select output voltage properly for LP4X/LP4

Note 44-2: DRAM ZQx resistor = 240ohm (1%) that must be connected to VDDQ,

Note 44-3: Please refer to eMCP vendor's datasheet or MTK common design notice to get the
recommendation bypass cap. value for VCC/VCCQ/VDDI power domains of eMMC.

Note 44-4: VDD2 VDDQ decoupling cap: closed to DRAM ball.
For other cap for PMIC [>10uF, at PMIC page]:

please also refer to MMD and layout guide for placement.

Note 44-6: R4437/R4438 could be replaced with 0-ohm / 0402 * 3 for LP4 DRAM

WS0c0_CLx

umia

KMDDEOLEM 5320

BLockin

e

RSTAL

"

P

os

oaro
Mo
¥
o
Mo
Mo
o
o

we 18 Memory_eMMC_LPDDR4 ‘lzv-vm

UMENTNO:  Design Name sz D

EPARTMENT:

WINGTECH.SH DESIGNER: ~ LIUFENGLE!




{47 BATON_CONN

I Rjsor oogaseoens

g > 0.

a0z [m Ipas01

KNGOBO 745233

> csp
> csn Wl

5=

VBAT [0.1236476267)

IF_100F.20%:6.3V.0421 0UF:205:5 3v,0201 | 33pF 5%:50V.0201

Faws w0201 .
rars s ST

Tvsas0a
PESDIVAVIBCSF

Battery pack is considerad not present §F BAT_O i above 0.944*TRER

Ra4sBIOILL

£5,00,08.07, 08586782 VIOLS_PMU e A

B AUXING_BATID

a0z S arcimoor

Ras0s 100K 1380201
@ BATIDPULLLP (G

Tvsas01

PESDIVIVIBCSE

ADC 0.05-1.45 with 0.3 gap

BAT_ID_CONN

.

Ras oosa0201

R oosaoz0r

Tvssos| 005
lpsepsvoriasr
PSEDsVOHIBSF

OVP_VBUS

vsasor oo
ervsiaioed 2| sz

e

601

» veus use N

8 oo 122
2 ours 14
e ourz [

S1iK1960201 3605 006

o oL =
ATOR [5X F_0.10F 2055.3v,0201 [100pF 55500201

casoz

’7” owo

1156190201

Lt
ano
1

=
i

Surge VBUS: #100V with Overvoltage Protection up to 29V
DC

Vovp=6.5V when R3612=511K R3613=115K
Vovp=1.2*(1+ R3612/ R3613)

itte 36_Battery/USB IF ‘KEV' o
OCUMENTNO:  Design Name see D
EPARTVENT.  WINGTECH SH [——




Audio_PA

Ganie

7

ane vers
cres
pEr—— SE—— 44 4 o
Swomssicsn

0 Ao pa VI R oo |22 cmo || ammiomioveie |,

01 A Loty o sz s, o o sroommsoomoe0s

y—ge oo ou
o oy ) nye sy " PRI IS e roonmasoomacena
b 4 2 Lo
Tiope: 0328y 20nfaopE dow 20201

) 220pF 10%25vi0201

=

PK

Receiver

Close to B8

)61 LQGLSHSR10J02D(nurata)

end  : 80314600

Close to connector a0
B9 oan0a2 L
2

00pF 59:50v:0201 sz

Raa

oaa002 1
ez 2

TvsaoL

NF_PESDIVaVIBCSE

]

=

Connect to one GND

% ; Tvs30z

NAAR Audio_PA

37_SPK/Receivervibrator |1+ i

sz ©

Design Name




MAIN MIC

AU_VIND_N_Conn

Close to PMIC

main GND

o0z
Sapr 0V 0201

13
Tooprs5501:0201

AUVINOP 10

i 1
"

= caais
apFHOV001

fl

main GND

ALVNON )

| TO CODEC

AUX MIC

— g umcesso (o

Ky
% 2 Close to c3800 || R3803 0:0.5A:0201 10] AU VINZ.
& ourpur Cavoo |} o
) hoopFs96:50v:0201
i

MIC LABLE

804

s =
So————
SR PO

Tuesday, December 17, 2019




AUHPL mas 0201

Earphone

a1 o10mz

Earphone U
NOTE: 63-1
main GND
I o VSYS [18912131437.4041.7782)
Gasz I oo vee <
o
= - . s Jew
1.5K50,0201 EazDLNF
& N
o A ft
Connecting the GNDs caonc
together and then to main Tar 1oopr 2omzsvozor
GND through signle via PR
o Aecoer Ras04 w0201 o\
oy NOTE:62-2

Schematic design notice of "62_PERI_AUDIO_IO" page.

Note 62-1: Part # of BEAD6202, BEAD6203, BEAD6204 and BEAD6205 needs changed to
"BLM18BD102SN1" for high THD performance (-90dB) but this BOM change will
results in FM RSSI 10dB degraded .
Note 62-2: Reserved Cap for CS/RS test, please double check multi-key function when used
Note 62-3:
St b
Note 62-4: 1. Please Select ACC Mode for Operator Project to Pass Electrical MOS Test;
More Information refer to Audio/Speech Design Notice;
2. Need do SW configuration for ACC or DCC mode
3. Analog input impedance is as below, please customer check the detail requirement with mic vendor
if the mic used has special requirement on the input impedance of analog input
WT6357 | UL mode| min Typ | Wax Unit
itte 39_Earphone ‘xsv- o
ace || - - ohm
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Note 62-5: Please select C6231 with 0402 size

Note 62-1: Part # of BEAD6202, BEAD6203, BEAD6204 and BEAD6205 needs changed to
""BLM18BD102SN1" for high THD performance (-90dB) but this BOM change will
results in FM RSSI 10dB degraded

Note 62-2: Reserved Cap for CS/RS test, please double check multi-key function when used

Note 62-3:

Note 62-4- Please Select ACC Mode for Onerator Proiect to Pass Flectrical MOS Test-
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