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Project : MT6765 LPDDR3
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12C Sub SYS Function Part Number 12C Spec. i2C Slave Address / Write / Read (7-bit mode)

Cap Touch controller GT1151 400 Kbps 0x5D Write:0xBA / Read:0xBB
12C-0 AP

Magnetic Sensor AK09918C 400 Kbps 0x0C Write:0x18 / Read:0x19

AP . -

12C-1 Anpient Hight Sensor CM36558 400 Kbps 0x51 Write:0xA2 / Read:0xA3

Proximity Sensor

Sensor Hub
Pressure Sensor BMP280 400 Kbps Ox77 Write:OxEE / Read:0xEF
IMX230 400 Kbps Ox1A Write:0x34 / Read:0x35
12C.2 AP Rear Camera EEPROM 400 Kbps 0x50 Write:0xAO / Read:0xA1
i AF driver 400 Kbps 0x0C Write:0x18 / Read:0x19 N

12C-3 AP Audio Smart PA RT5510 400 Kbps 0x34 Write:0x68 / Read:0x69

NFC ST21NFCD 400 Kbps 0x08 Write:0x10 / Read:0x11

AP SEK2T7 400 Kbps 0x2D Write:0x5A / Read:0x5B N
12C-4 Front Camera EEPROM 400 Kbps 0x52 Write:0xA4 / Read:0xA5
MT6371 PMU 3.4 Mbps 0x34 Write:0x68 / Read:0x69
12C-5 AP Sub-PMIC MT6371 PD 3.4 Mbps Ox4E Write:0x9C / Read:0x9D
12C-6 AP
Note : 12C Spec. : Standard mode (100 kbps) and Fast mode (400 kbps), Fast mode Plus (1 Mbps) and High-speed mode (3.4 Mbps)
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A2 P [1128]

Schematic design notice of "11_BB_POWER_IO" page.

Note 11-

: C4101 closed DVDD18_MSDCO 150mil

Note 11-2: C4302 closed DVDD28_MSDC1 150mil

Note 11-

: C4301 closed DVDD18_MSDC1 150mil
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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.

Note 12-2: To shunt a 1uF capacitor in the AUXIN ADC input to prevent noise coupling. It should
be placed as close to BB as possible. Connect the unused AUX ADC input to GND

Note 12-3: "PWRAP_SPI0_CSN" and "AUD_DAT_MOSI0" are_bootstrap pin to select which interface will be the JTAG pin out.
PWRAP_SPI0_CSN | AUD_DAT_MOSIO JTAG Function
Gefault=PU Gefault=PD AP_JTAG MD_JTAG
HI LO N/A N/A
HI HI wocen | SPIOYEINTE SPIT+SPI3
LO wmereo LO SPIO+EINTE N/A
LO wyex o) HI e e MSDC1 N/A
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Note: 12-3

Note 12-4: PWRAP_SPI0_MO and PWRAP_SPI0_MI are DDR type feature in bootstrap

PWRAP_SPI0_MI Booting interface
default=PU MSDCO pin mux
LO weces | LPDDR3 follow LP3_Ref SCH.
HI LPDDR4X follow LP4X Ref SCH

Note 12-5: Please set unused |Q pins in NC

\ Note: 124
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Schematic design notice of "13_BB_2" page.

Note 13-1: The enable pin of acoustic or optoelectronic devices (e.g. SPK AMP/Backlight/Charger
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: R4001 please select 60.4 ohm (1%) resistor

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

Note: 14-1
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Schematic design notice of "20_POWER_MT6357_Buck"

Note 20-1: C2040, please choose 0402 size

Note 20-2: PMIC Part number notice for MT6765/62/61 platform

MTK Platform PMIC
MT6765 / 62 MT6357 CRV

MT6761 MT6357 MRV

w205 e

12860)

cas

2206 0402 X5R B3V,

oo

Set cap. C2040 close to
/PA power inductor

HEEYE I Huaqgin Telecom Technology Com.,Ltd

Title

20_POWER_MT6357_Buck

Size
D

Project

F9_MB_V1

Rev

V1

Date:

Friday, October 19, 2018

Sheet

20 of

99




Input Power | Power Name| Output Voltage (V)| Output Current | Default Voltage
VFE28 2.8 40ma 2.8V
VX022 2.24 25mA 2.24v
VCN28 40ma 2.8V
VCAMA 200mA 2.8V
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) VAUX18 1.8 20mA 1.8v
=> value and placement of Cap, please refer design notice VAUD28 2.8 50mA 2.8V
uanuee VBIF28 2.8 1ma 2.8V
/@ MT6357 Set cap. close to PMIC 100 from ven33 3.3/3.4/3.5/3.6 800mA 3.3v
£ £ oy M EDO N Lbo » VBAT VLDO28 2.8/3.0 360ma 2.8V
s vst_puu 5 5 vt oot =) vz o (2943571)
c)i 3 c;gLf czEL 2 wxozz | T4 V1028 2.8 200mA 2.8V
) ) 3 e joNza_PU
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Yoz - 2 ) —3 veama e
/':| oo F o o 3 s Vauxis & AR PO VMCH 2.9/3.0/3.3 800ma 3.0V
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S | vsvs_Loot vonas [ 217 VIBR 1.2/1.3/1.5/1.8/2.0/2.8/3(.0/3.3 200mA 2.8V
iz e
Rl PN VUSB 3.07 50ma 3.07V
vioze
g = nc 15 VRF18 1.81 450mA 1.81V
. £ 3 wicn [
e i;‘ e VMIPT 1.71/1.8/1.84 300mA 3.0v
3 any § veue .
g § vam 17 RO from 1.8 200mA 1.8V
g 5 vsimz 18 VSMZPMU (1174 ” 3
) 1: L e N N - - - - - - & [l VCAMD 1/1.05/1.1/1.2/1.3/1.5/1.p 600ma 1.2v
2 o vieR = = = = = = = = BRPMU (71
# = vuss 4 — — — — — — — — uss P01 VCAMIO 1.8 300mA 1.8V
= H15 2 2 2 2 2 2 2 2
Set cap. close to PMIC veruse ol zoul zom : em:  cd g i 2 ol g " " vI018 1.8 1200mA 1.8v
DLDO T I“‘ s ER ] s T3 VRF12 1.2 200ma 1.0v
B-&ND-1? 2
52N 10 Vs {218 b - vAL2 1.2 300ma 1.2v
B-GNo 21 e () LDO from - B B
D-GND_22 s s VSRAM_PROC 0.6-1.31 400mA 1.1V
venta e ey pest) vs2 =
D_GND 25 veao L WO_PMU (50 VSRAM_OTHEH 0.6-1.31 200mA 0.9V
B-GN e 7
D-oND R e VSRAM_GPU 0.6-1.31 400ma 1.0v
vors JOTEPMY (111215212025 262831229240 8567.71.747T
cong u‘i sHatoe VDRAM 1.12/1.24 1000mA 1.24v
K K ~Kavoote_soc (11
SLDO1 M, M LS_PAD_DIFFERENT,
b
e s e
— vsRAM_PROC ovoD_sran oves
Set cap. and shortpad close to PMIC oo Vsraw_orHeRs S8 = = = SR OTHERS P
. vacr M VREF — — ] — VORAM_PHU
. Té_100nF_0201 SLDO2 3 & &
L. PAD DFFERENT P
ol M DIG Power P oo oo a0
viota_PuMu = : K10 f bvopta o
Lo Tom To.
o s e e to00e_ozo1_xsm v, s10] esis 1o power Switeh
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o © o

L5 pAD;

TFERENT

N % _1uF_0201_X5R_6.3V.
’ Fﬁ‘

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 SH2101 and SH2102 close to C2141, making star connection among VIO18_PMU, AVDD18_SOC, and
EMI_VDD1 near to LDO cap. C2141
Note 21-3: ExtBuck BOM option| Ext. buck option

w/ EXT VS2 Buck

wio EXT VS2 Buck

Please also refer to MT6357 design notice for further detail design information

C2104 10uF 22uF
R2851 0-ohm, 0603 NC
R2852 NC 0-ohm , 0603

Note 21-5: Please connect VS2_LDO1(F15) to VS1_PMU if voltage applied to VCAMD(E17) >= 1.3 V

MT6356 LDO output

42 E)E I Huagin Telecom Technology Com.,Ltd

Title

21_POWER_MT6357_LDO

Size
D

Rev
Vi1

Project

F9_MB_V1

Date:

Friday, October 19,2018 |Sheet 21 of 99




e

Schottky diode (VF <0.3V @ TmA) MUST be for
PWRKEY ESD protection and to

avoid inverse current from MT6371, ;|
Control I/F RTC Set cap. close to chip
o220
PwKeY P
P pwmey L] B PIRELAMC oy wercas [ 822
[ —————————— X P
[T « L3 = a0
O . 1 I 15_100nF_0201_XSR_6.4v_K W_ASK_0201_320W_0
Lo viv
oo ‘\\}—/\Aq,im uvLo_vTH
w201 ¥ ¥ il 200K 0201 120 W F(e1%)
P .
RTCIK V8.0 3 RrCaK K _—
S ' 1 PR s 2
RTCaZK V8.1
D ——— e L ort 2205 0402 X6R 53 M
T RTCIK 2v8

rPnsO:‘
o) Xt pmcent <G M et pic_ent

. Ns
w6 et puc_Be "
s T p— T_pmiC_EN2 L
05 O-1 05 O STEFE M6 o oy g DCXO Not
SPLCSN AVSS22X0 "‘24“\@»«)
spicx o } i}
avssz xoeur o E—fSE KT oo

seLwost e o8
spLwsO

2 .
T — Avsszz x0.1s0.0 |12 Jiavo

AvSs22 x01180.1
FSOURCE

Set cap. close to PMIC

Charger I/F
N R om0t 120N
g o500 12
1202122:26212826567 89717 3 s Razs H4310R_0201_120W._
N S [ Note: 225 | xo_cer [Tt o ‘
" r S BATSIS R2204. #F_OR_0201_1/20W_J| |
ol ® L5 pADDIFFEREN z P 1 wis] o o o [ 220 LOR 0201, 1720w cowen B
I [z 323seq il BATON
3 Eltsmoprmneinl & w13 o .
g § by 4 xo.nFC
g cal ¢ ezl 11| oy
M # CHALDO RI Gypipo xo_ext 2
R2z06 oo P13 oy
13906 0201_1720W_F o
o i
eaton iy 2
Ko 3mil tre w\mh‘ !
M e .
xiaz g
G owor aon i Il e width Note: 224
- @267 vone D
wio Fsmse———1 Ra20s | TOROADZ00625W-)
200 1 cooom e M0 gg oy AUXADC LRy 21
39K _0201_1120W_F | [poxape K [
R v
a7 A
Differential AVDD18_AUXADC a0
N2 poiir LeD . R 1ur 0201 xsR_63viie
o Set it d 1 to PMIC AVSS18_AUXADC
VCDT rating: 1.268V et resistor and cap. close to oy
Gauge auxapc_vin (L ez 5
9 - Hagr_100nF_0201_X5R_6.4v_K GNO
s
cs N Set cap. close to PMI
Differential
TSTNE Avsste Avwoe §
AUXADC VIN 3mil trace width
M) CoHG L 12 it D018 AURADE 3mil trace width
3mil race width
w0
A IROK 0201 1/20W J R XTALZ (2]
3mil trace width
19
{0F : ALt 22
1T
Avss1e AvADC 2 .
3mil race width

oz2s030001

3mil trace width
- m

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

Schematic design notice of "22_POWER_MT6357-IF" EY )5 ERzAN Huagin Telecom Technology Com.,Ltd

Note 22-1: Please implement 2520 & 2016 Size TMS PCB co-layout.
Please refer to MT6765_MT6357 Co-Clock Design Notice for co-layout guide Title

Note 22-2: 1. Please Connect P1 and R1 ball first and then to GND 22_POWE R_MT6357_| F X

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 Size Project Rev

Note 22-4:  Please follow MT6765_MT6357 Co-Clock Design Notice for Layout guide of VAUX18, | Note 22-5:  Please connect to battery connector F9 M B V1
° then R8101 can use 0 ohm to replace BEAD. D —_— —_—

V1

Date: Friday, October 19,2018 |Sheet 22 of 99




MT6357

AUDIO IF UL POWER
/AUD_DAT_MISO0 = g % 5H2300
JS— avsszs auo [ 13 ey
AUD_SYNG_ WSO, N : g B popmen =
Aumconso [ = T T ——
Aup-CHMOSt Au_micaiasT |2 AU_MICBIAST  [62)
JTS—
upSe oSt Set cap. and shortpad close to PMIC
P-N pair should be AUDIO INPUT
differential pair & shielded with GND
B AuvNop HD— % K, e CHARGE PUMP
AVDD18_AUD = VIO18_PMU  [11,12,12 5,26 1,32,33,44.85,67.71,
o Avie e p—
e A . w2 e 2% oane xR saviu
P-N pair should be differential pair & shielded with GND (ORI e N
o1 A Aoz N
P-N pair should be Fuve L L mil
differential pair & shielded with GND e an T ol 1. AVSS18_AUD is connected to GND in very short trace

2

- AU_HPL and AU_HPR should be routed as single end signal,
and be 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"

e M
o2 wpEwt I

ACCDET

AccoeT

s 1

AR

X7R_50V_ i

T

- o AN
Set cap. close to PMIC

%0
P-N pair should be differentia pair & shielded with GNR

e

s

P-N pair should be
differential pair & shielded with GND

AUDIO OUTPUT

Au_HPR

AuLoN

Au_HsN

MTGISTCRY

Set cap. close to PMIC

2. AVSS18_AUD is connected to de-couple cap of
AVDD18_AUD and AU_V18N with 6mil trace respectively
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MT6371

PP+VSYS

T PD_VCONNSY

Po_cct

Po_ccz

51 _2520_4 5 Al 4 Al

cHG_vooP

cne_veatovpe [Ex

s

wrarie

oA sow (azees)

]
s

Res10

K viors_ Py
47K 0201_1120W_3

Battery Connector

stasot

A s e
LT

R

ABLO0IR_0805_112W_F(s1%)

12500
ansasv(fn)

2 u N e
LT
ST

Close fo battery connector

i

L s

112006, tres puu (o1

Battery NTC=10K, R2615 select 16.9K, 1%
Battery NTC=47K, R2615 select 61.9K, 1%

010 Py 3RS il 100K 0201 3720w 7
aro L 1 s oot 0w
o oy |

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.

ozs02
ESDSISIRATR

W55 earon 22

S ear
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LDO for VA12

cze02
20

47U 0402_X5R_63V_M MTsseop

ext_puic_EN2
Rz

w1 028 Yzow ¢

Ext. buck LP4X VDRAM ...,

MT669100P/A / Ext. buck LP4X VDRAM (VDD2)
I2C address: 0X57 (Write:OxAE, Read:OxAF)

Suggest trace width > 30 mil uasos

PYN 2
B | vt M
" & yne [T T 2016 27 Arat 26 Ams) TE20%
‘, - m e
uH 2016
ook i a7 oioz xs_sovm vour MBI 00z (44
19262085 SN oup s = o2
fizes s PG = L fi

wrss!

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:  MT6691ZXP/A and MT669100P/A Buck Layout Placement please close to LPDDR4X
Note 28-5:  U2810 LDO Layout Placement Please close to LPDDR4X VDD1 power ball

Note 28-6:  For EMI_VDD2_FB and EMI_VDDQ_FB, please follow MMD rule

Suggest frace widih. 2 50.
unor

Note: 28-1

Suggest trace width > 12 mil

Ros0t
320K 0201_120W_y

0.5V x (1+R2800/R2801)

Suggest trace width > 25 mil

Ext. Bulk for VS2

vt
Mresson

w280
6

Note: 28-2

Suggest trace width > 40 mil

Ext. buck LP4X VDDQ Note: 28-4

MT66912ZXP/A / Ext. buck LP4X VDRAM(VDDQ)

wrss!

e2an0 b
wsO-—2fpcoon  re
— Eng g vour

q

K ExTvsaFe 1)

oD

Suggest trace width > 25 mil

61 _2016 2.7 Afrat 2.6 Alims) WWj20%) 70 %
2
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o150k o201 S0 w_rie1%)

2803 can0s
100402 X6 6. [ 106 0402 X% 6.3v M

a0

TuA_105K_0201_120W_Fe1%)

0.6V x (1+R2802/R2803)

LPDDR4X VDD1 1.8V LDO

idth > 20 mil

I2C address: 0x50 (Write:0xAO, Read:0xAl)
L uze10
aS—
Suggest trace width > 20 mil o  Suggest trace width > 25 il
w T, ol Loa g s
T R . W our
1 A S 4 e P I, s o
o L1 camn s « 033 2016 s R sAN LRSI ot P ) o i xR o
oo cao o o f e osmosn oy | . ot e o
ized igbg & 7 g
(B . E P Note: 28-6 o

IB=at)

2

Note: 28-3

LDO for VCN33

NCPIBBAMXS0TAG

s

cas0r
et R

GND

s vons s RGN A AELOR 0201 120w 3

| ST 1= == A

cze0

i_1ur_o201 3

10W_s

Note: 28-5

Suggest trace width > 20 mil
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Reserved for DRAM with
3-die integrated.

441

Schematic design notice of "44_Memory_eMMC_LPDDR4X"

Note 44-1: Please refer to power supply related page select output voltage properly for
LPDDR4X

Note 44-2: DRAM ZQx resistor = 2400hm (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.
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Note 51-1:  For R5015 size, please select 0402 size or larger one

Note 51-2: Please refer to MT6765 Baseband design notice for VCN33 LDO selection guide
Note 51-3:  If WiFi 5G not support, connect pin 34(WF_RF_5G) to GND

Note 51-4:  Pin 36 (AVDD28_FM) must be connected to VCN28 even if FM not support
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Schematic design notice of "46_MEMORY_SD Card" page.

Note 46-1: For better ESD performance, please select suitable components for system protection.
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