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MT6252 Design notice Quick View

Function MT6253 MT6252 Importance Quick view
BB 2 HW trapping pins 3 HW trapping pins 1.Pin HW notice
2.SRCLKENAI notice
Memory | ADMUX NOR+PSRAM | Serial Flash 1.Pin connection
PMU BackLight with booster | BackLight with VBAT | 1.Low bat LCM flicker
Charger | Linear charger Pulse charger 1.Pulse charger
2.lmportant SW setting
3.Nokia Charger support
Audio Class-D / AB Amp Class-AB Amp 1. 2 in 1 application
2. Important part placement
Speech | SW algorithm Same with 53 1. Important part placement
Camera |2M VGA 1.Reference design
LCM 2.8V I0 LCM 1.8V IO LCM 1. 1.8V.IQLCM
MSDC |4 bitlO 1 bit 10 110T
2.DAT3 as Card detect
RF Quad band SOC Same with 53 1.Schematic notice

2.L.ayout notice

3.BPI modification

Confidential B




Placement notice Confidential 8

TXM(PRF88144B)
+Rx SAWs
26MHz crystal ,
must close to BB
C-load,
Must close 32.768KHz I MT6252 SOC
32.768KHz crystal ,
must close to BB Serial Flash |,

must close to BB

U |

Copyright © MediaTek Inc. Al rights reserved.  2008/06 MEDINTEK




MT6252 Chip configuration design notice (BB )confidential B

UCTS 14 LTS8
URTS1 221 URTS1 B
fi UTHD1 o | UTHD! (E—
fi URKD1 53| URHD! b
6.8  CAhl S0A = UTHDZ
3 ATWCRET =i UR¥0:
g BT_UTHDO: R UT®0:
g BT _URHD: UR¥O2

ﬁ"nk WS EL
4 WATCHDOGY, N IATCHDGG

9 SROCLKENAL < STSTE T ORTEL

M
J‘;’ TEETMODE
'J< L TES

1. TESTMODE(Pin J6) should be connected to ground.
2.PMU_TESTMODE(Pin H5) should be connected to ground.

3.VMSEL(Pin J3) should be connected to ground.

Copyright © MediaTek Inc. All rights reserved. 2011/1/17 M =D |/|TEK



MT6252 Chip configuration design notice (BB)onfidential ®

PWM

L -

KROWY

s

8 PWM (K

—

R146

R /100 /K /0402

ol

T28

PWIM
SD_PWREN

:

SDAC <<

UCTS1 B
URTS1_B
UTXD1
URXD1
UTXD2
URXD2
UTXD3
URXD3

1.There should be a 100K ohm resistor connected to ground on PWM if PWM is

used. 13

BRI

ful3

T8

Fylh
=0_FWRERN

GPIO

1

e e n Rt n

UCTS1 B
URTS1 B
UT¥D1
LIR®D
UTHD2
URXD2
LT«

ULRT

2.You can connect PWM to ground directly if PWM is not used. But please E@j

must configure this as GPIO input mode and pull up should not be enabled.

FWE ¥ IV ITEK



MT6252 Chip configuration design notice (BB)confidential B

LR=TH

BT 32K
ET_POVWER

Y0

WP 100/ k7 0402

DAIRST

—

DALSY MG
DAICLK
DAIPCRACLIT
DAIPCIM

1.There should be a 100K ohm

LE 1 E

LRSTH

S DAISYNG 9

resistor connected to VIO on DAIRST and DAISYNC.

=

s, VIO

| ACS

BT 32K
ET_POWERN
DAIRST
DAISYMC
DAICLK
DAIPCMOUT
DAIPCMIN

5

Ut > DAIRST S

> DAISYNG |9

i

2.You can connect DAIRST and DAISYNC to VIO directly if these 2 pin are
not used for any other function. But please must configure this as GPIO
input mode and pull down should not be enabled.

FWI=i="040 1 EK



MT6252 Chip configuration design notice (BB)confidential B

R LIRALLS
uw%%: UTXD3
URXD3
J3 € VCORE
VMSEL
ABMQ—\M%;;HQQG

\f%— SHCLKENY SFerRH CONTRRL F13

42| TESTMODE VM s

PMU_TESTMODE VI e
\IBF

1.VM_SEL connected to ground = VM = 1.8V.

MT6252 only support 1.8V memory. VMSEL should always be low.

Copyright © MediaTek Inc. All rights reserved. 2011/1/17 MEDINTEK




MT6252 Chip configuration design notice (BB} e &

JTOI 55
JTCK {52
ITMS

{TRET B (L2=

B

CFSOURCE )EE

e
NI AUXING 1E2

AL M4

1.FSOURCE should be connected to ground.

Copyright © MediaTek Inc. All rights reserved. 2011/117 8 MEDINTEK




MT6252 Chip configuration design notice (MSDC) Confidential B

VIO TF Card
J301
MCDAZ 1
WMCDAS DATZ VMG Socket
% CO/DAT3 ocket |
* MO VWG Socket 4 | ©MD g
= vDD DET A g m
2 MCCLK 2 =CHE - BEF DT
Y5352 GNDT , o
2 MCDAD > ——FeDad g DATD  GND2 a2 R /47K { ohm ¢ ks
DATA
T ™
\ R / 47K ohm /0402
Ll B ‘ T-Flagh12 ok
C 41000 / nF /0402 ¥ichia 1
™ R 7 AR / ohm /7 0402
MCDAD =

e

1.MT6252 only support 1 bit MSDC. If DAT3 is not used as card detection , DAT1~3 on
memory card socket side should be pulled to VIO by 47Kohm.
2.You also can enable internal pull up but reserving SMT space for external pull

up resistors is recommended. -iﬁ

Copyright © MediaTek Inc. All rights reserved. 2011/1/17 MEDINTEK




MT6252 Chip configuration design notice(4 SIM) confidential &

KPLED ﬁ
wviBR (213
WCORE wio| WA VSIM1
VIVRF_S3 | wTCxO_83 | WSiM2
cilic me N db il db
ot used but still need bypass
F13 .
00 ik ca_Pacnors.
E17
WRF —E1q 7
YA ITElE  wTeHO 1 7’
YIGRS TH12 ikl 1 7
el C:Ié VSIMZ 1 2
YCAMD Em czdr v
WA,
Coee [E13  ©/ 1000//mFo0 /
| |
14
W BAT Q}{Egg 10 WREF
207
I Power of SIM comes from 6302
e
il = M5
Jo3 S VSR
1 ap ot
A & -uruTEmz ], |1 cmugemeem
e, VSIS0 smipgler e
35 =Mi_cL 10 e L w =01 SR I_DATA_ i _
35 SMIRE SMPET ERET SHMIZRST ST WCC GND |2 - -
35 SRI_DATS ELC SMICLE B3R 35 | ! 4 | ) -

W . oy ' i i ARt =
opesi—2 o S o Il:lzll.-.fc:;:,r | W G |-:-:|.nL Tz 1000 7 nF { D402
e 14 | - Lo & G ink ! G infi{ 2 L)

m—u:"f"}.?—li :”5'. o |2 VEME G302 " é
2 ORIDATA }>_|- SRIDATA =7 ==
3 REZETE — = SVERSTE VSRR
= Ll = SME_SLE_SET
4 Shers [ —— gcl.u_mcm_-sa:
e—T]rer  zhz R TR SIS0 ATE_RAT
"
=
W i

ITE30Z ) LT LTC 58

Copyright © MediaTek Inc. All rights reserved.

1. Please remember to add bypass capacitors on VSIM1 and VSIM2 even
these 2 LDOs are not used in 4 SIM application.
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MT6252 Chip configuration design notice (SRCLKENAI) confidential B

UETS1L: L2 1T B
LIHTS1§‘ 2 URTS 178
f UTHD1 < i UTHD1 —
fi URXD1 T57 | URKDT il
62 CoA SOA Z5 UTiz
g ATV RST he UR¥D?
a  BT_OTHD3 a3 UTHDS
9 BT URMD3 URHDS
J3
WhISEL
4 WATCHDOGS ABID ) yyaTCHOD
9 (SRCLKENAI < i SHELHEHﬂjEjETm SLint
|
M0 Pl TESTMODE

1. Please remember to enable internal Pull down when this pin is used as 26MHz clock
request from 6252. (In general , this is used by BT)

Copyright © MediaTek Inc. All rights reserved. 2011/1/17 MEDINTEK




a 9 WT” o o

Confidential B

MEDIATEK

4

af \J\
. 1\)\ y
Copyright © MediaTek Inc. All ri W@G‘\—\/




Confidential B

EMI and Nand interface difference between MT6253/53D and MT6252

MT6253 MT6253D MT6252
Serial Flash with

Interface NOR+PSRAM | NOR+PSRAM stacked PSRAM

1.Async 1.Async
Mode 2.Sync Burst | 2.Sync Burst Sync QP!

Serial Flash : 78MHz / 104MHz

Clock Rate RG9* 2l PSRAM : 104MHz
EMIvoltage 1.8V 1.8V 1.8V

1.MT6252 support 78MHz and 104MHz QPI mode Serial Flash.
2.The power domain of Serial flash is same as internal stacked PSRAM.So , please use

1.8V serial flash instead of 3V. j

Copyright © MediaTek Inc. All rights reserved.  2011/1/17 13 MEDINTEK




MT6252 Chip memory configuration design notiCeésnfidential B

SHOLD : SI03

SWP : SIO02

SOUT : SQI SI : DQO
SIN : SQI SO : DQ1

1B
ABZT50| 5103 L1008
siolp RIS BI08 w5 Jhieins . B
SiP M§§ SOCEI02 1D s WO
_ $  E0IS DiDa0
preial Tlash, o | AO0SS LR 501_CE 10 7 0150 M d EIDE(EID?j csd
SCK FACIos0l 50 50Q1_SCK 0 2 5015102 SO Gy | PRDDE CLE
51N 50750 10 7 soiTsi03 NCAOO3)
S e AR ki U1006 / EN25564
GNDO_ANALOG [ EN25S64
gng:mﬁgg HE 64M 1.8v EON
GNO_ANALOG [ Contact: Bull Tang
6252 Serial Flash  bull1975@gmail.com 13502888931

(must be 1.8V)

Please connect the pins according to following table.

6252 Serial flash

SHOLD DQ3
SSWP DQ2
SIN DQ1

Interface

SOUT DQO
SCS Chip enable m
SCK CLK

Copyright © MediaTek Inc. All rights reserved. 2011/117 14 MEDINTEK




MT6252 Memory Layout design notice Confidential B

| erial Fl:ash

.III
]S
I
|Z| 3 E.l g B B
L]

Memory should be placed as close to MT6252 as possible. I U ‘

Copyright © MediaTek Inc. All rights reserved.  2011/1/17 15 MEDINTEK




MT6252 Memory Layout design notice Confidential B

i | o e

=R B R

I ...........-......-.! HiEENENEaNE? FEIEe RS AR ERE NN EREE)
WSON TSOP

There are 2 packages( WSON and TSOP ) on serial flash.
It’'s recommended that these 2 packages should be reserved on your PCB.
Their pins are fully compatible but pin locations are slightly shifted.

Please overlap the pins for SMT compatible. U I

Copyright © MediaTek Inc. All rights reserved. ~ 2011/1/17 16 MEDINTEK



MT6252 Memory Layout design notice

INIRRRRERARE}: “A) RRNyRRARARARNYRRURALH}

The traces of memory should not be crossed by other traces or power.
(Nice to have)

Copyright © MediaTek Inc. All rights reserved. 2011117 17
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MT6252 Memory Layout design notice  confidential B

There should be a ground plane beneath the Serial Flash and QPI traces of ‘ U ‘

MT6252. (Nice to have)

Copyright © MediaTek Inc. All rights reserved. 2011/1/17 18 MEDINTEK
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Confidential B

Content

= MT6252 Introduction

— General description
— Block diagram
— LDO list

= Comparison
= Function Description
= Reference design

= Appendix
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MT6252 Introduction — General description
-« The MT6252 is built-in-high performance power management IC.

= Highly integrated functions fulfill all power requirement in handset

system
— LDO
« Analog LDO *4
- Digital LDO *9
— Audio Amplifier
- Class-AB 0.7W@3.7V *1
— Charger controller
- AC/USB
- Pulse-Charger
— Driver
- Parallel LCM backlight LED 4
- Keypad back-light *1

e R Y /. =D/ TEK
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MT6252 Introduction — Block Diagram
e =]
up bBallery
— I | [
ololo e — Memory
@@@ @
DOD
@< MT6252
DBB
): RF
Charger] ~ PMOS Camera Sensor
In + Rsense (AP

I e N S /11 D1/ TEK




MT6252 LDO List

Confidential B

Output Voltage Output Current Output
Regulator V) (MA) Components Notes
VCORE 0.8~1.35 200 1uF Far-end bypass cap
VM 1.8/2.9 150 4 7uF+1uF Far-end bypass cap
VRF 2.8 150 2.2uF Far-end bypass cap
VCAMA 1.5/1.8/2.5/2.8 150 2.2uF Far-end bypass cap
VA 2.8 100 1uF Far-end bypass cap
VTCXO 2.8 40 = Far-end bypass cap
1.3/1.5/1.8/2.5/
VCAMD 2 8/3.0/3.3 100 1uF Far-end bypass cap
Far-end bypass cap;
VIO 2.8 200 2.2uF SS<40US
VUSB 3.3 50 1uF Far-end bypass cap
VSIM 1.8/3.0 30 1uF Far-end bypass cap
VSIM2 1.3/1.5/1.8/2.5 30 1UF e db
2.8/3.0/3.3 N arendbypass cap
1.3/1.5/1.8/2.5/
VIBR 2.8/3.0/3.3 150 1uF Far-end bypass cap
VRTC 2.8 2 ( {5 IARY ) Backup battery

e S Y //|= D1/ TEK
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Content

= MT6252 Introduction
= Comparison
= Function Description

— Power on timing
— Driver

= Reference design

I\nn nAIv
Appenaix
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Function Description — Current sink for backlightoenfidential &

= Current sink for LCM backlight LED:
— Max. 4 current sink
— No external component required
— Current balance between channels
— Individual channel current/enable control

= Note 1 : Luminance become lower when low battery.

— Please follow “Criteria: Vth = Vf + 0.25V” to avoid this issue
— Ex.
- Set VBAT low voltage shutdown at 3.5V

- Select LED (Vi < 3.5-0.25 = 3.25V) will keep luminance equal under
normal operation range.

= Note 2 : PWM should set higher to prevent LCM from flickering in
low VBAT. PWM frequency > 20kHz is-recommended to

prevent both LCM flickering and audible noise.

T R S /. =D/ TEK
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Current sin

Confidential B

Step 1 Current level setting by Register

RG. ISNK_STEP ==
000 - 4mA
001 : 8mA

010 12mA

011 : 16mA

CSZQ 100 : 20mA

IS|NKO 101 : 24mA

ISINKA1

ISINK2

step 2 Current Controlled by PWM or Eegister

ISINK3

RG_ISINK_MODE == 0: PWM mode

VOO
PWM dimming

by PWM3

Copyright © MediaTek Inc. All rights reserved

PWM Dimming controlled by PWM3

RG_ISINK_MODE == 1. Register mode
RG_ISIMNK_EN Turn on ISINK Channel

When ISINK control by
Register mode, It.could be
controlled independently

U |

26
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Confidential B

Ulitclit sk 101 UdCKIIglit (ovv CUTILTO1)
83010980h PMIC_ISINKO_CONO
83010990h PMIC_ISINK1_CONO
830109A0h PMIC_ISINK2_CONO
830109B0h PMIC_ISINK3_CONO
PMIC_ISINKX_CONO
Bit 15 14 13 12 11 10 (918 | 7 6 5 4 3 2 1 0
RG_ISIN | RG_ISI
Name RG_ISINKX_STEP KX_MO | NKX_E
DE N
Type RW RW RwW
Reset 0 0 0
RG_ISINKX_STEP Coarse 6 step current level for ISINK, 000:4mA ~ 101:24mA, 4mA per step

RG_ISINKO_STEP[6:4] | 000 | 001 | 010 [ 011 | 100 | 101 | 110 | 111
ISINKO current (mA) 4 8 12 16 20 24 - -

RG_ISINKX_MODE ISINKX PWM MODE SEL
1 : Register control mode (see the RG_ISINKO_EN to turn-on) U

0 : PWM mode, (controlled by PWM3)

e S A //|= D1/ TEK




Confidential B

Function Description -
KP_LED Driver

VBAT ] ]

Step 1 Current level setting by Register
RG_KPLED_SEL ==

000 : 1X

001 : 2%

010 : 3%

011 4X

100 : 5x

101 : 86X

110 :7X

111 : BX

P_LED
ﬁ Step 2 Current Controlled by PWM or Register
Dimming by RG_KPFED._MDDE == PWM mode
PWMI1 | PWHM Dimming controlled by PWMA1

RG_KPLED_MODE == 1: Register mode
RG_KPLED_EMN Turn on ISINK Channel

PMU

U |

e S Y //|= D1 /1 TEK
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Function Description -
KP_LED Driver(SW Control)

Oh PMIC_KPLED CONO PMIC_KPLED CONO
Bit 15 14 13 [12] 11 10 9 | 8 7 6 | 5 | 4 3|2 1 0
RG_KP
— RG KP | RG_
Name LED_S | RG_KPLED RG_KPLED SEL LED M | KPLE
FSTRE | SFSTRTC
N ODE |D EN
Type RW RW RW RW RW
Reset 0 0 0 0 0

RG_KPLED_SEL 3 bits for KPLED current adjustment.
8 steps in total. The minimal current should be no less than 60mA at <111> step.

RG_KPLED_SEL[2:0] | 000 | 001 [o10 | o11 | 100 | 101 | 110 | 111

KPLED current 1X 2X 3X 4X 5X 6X 7X 8X

RG_KPLED_MODE KPLED enable mode select
0 pwm mode, controlled by hardware PWM1 output signal

1 Register control mode (see the KPLED_EN to turn-on) -

e S Y //|= D1 /1 TEK
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Reference design - Schematic
IC Protection: PWRKEY and BAT ON

MT6252 (Close to IC)

PWRKEY .e E;' >

1/0 Cable

""" VBAT

e GND

Confidential B

Please reserve 1k resistor on phone PCB to protect PWRKEY no matter if
PWRKEY connect to any I/0O connector or not.

Please reserve 1k resistor on
phone PCB to protect BAT_ON
pin if BAT _ON is used to detect
battery.

Reserve 1k

MT6252

VBAT
BAT ON

GND

resistor.
(Close to IC)

BAT+

-

BATID

BAT-

LA

Phone

EEEgE

Tus

I e S Y //|= D1/ TEK



Reference design - Schematic IC Protection: VBAT: fidential B

Phone 1/0 Cable

VBAT

V+
MT6252 | 2 | Power Supply

/-

Reserve

Reserve .
1000uF or above capacitor at the

1. 22uF Capacitor
2. Zener diode
on phone.

output of power supply, and at the
end of connector cable.

MT6252 has lower VBAT voltage rating. (Max. 4.3V.) Some protection should
reserve to prevent the damage by voltage surge.

*Design notice in Phone side:

1. At least 22uF capacitor. (Included RF PA input capacitor)

2. Add Zener diode (5.1V/500mW) to protect the IC against low frequency
voltage surge. Put it between battery connector and MT6252.

Notice: If using 1O connector or test point to supply VBAT for download,
manufacture, or repair, should let VBAT trace passing zener diode and 22uF
capacitor before entering IC.

Notice: Using 5.1V zener will introduce some leakage whenVVBAT = 4.2V.
*Design notice in Power Supply side:

Add 1000uF (or above) capacitor at the output of the power supply to reduce
the voltage bounce caused by long power cable. And the power cable should
be as short as possible.

Also add 1000uF (or above) capacitor at the end of power cable (near phone
side).

L

U |
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Selection Guideline

= 500mW zener diode has lower ZZT than 200mW and can
sink more exceptional surge voltage/current.

= MT6252 must selcet 5.1V/500mW. zener to enhance
VBAT pin protection.

= Ir<100uA @Vr=4.2V, Ta=25<C, Using 5.1V zener will
introduce some leakage when VBAT =4.2V. Large Ir
current will introduce more leakage current.

e R R /. =D/ TEK



Zener Diode Validation List Confidential B

 For design in,please notice the parts shipping delivery time.
*The latest validation list, please access the MTK BBS web.

Power IR(UA) :
ltemVendor Part number Pack ntact Window
emVendo art numbe (Watts) ackage @VR=4.2V Contac do

Tony Kao,
. 886-2-23761153
1 |On semi MMSZ5231BT1G 500mwW SOD123 9 886-987-265-997
Email: tony.kao@onsemi.com
JIANGSU I(\)Asr%g-gaes?zssom
2 ?HANGJI;ANG MMSZ5231B 500mW SOD123 72 13601525970
E-mail: cyz@cj-elec.com
3 Prisemi PZ3D4V2H 500mW SOD323 11.5 Bull Tang
Mobile:13502888931
4 |Prisemi PZ5D4V2H 500mW | SOD523 4.85  [Fmail: bull1975@gmail.com
Mike_Wang
5 \Vishay MMSZ4689-V 500mW SOD123 7 886-911313660
mike.wang@Vishay.com

=
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Reference design - Schematic
VBAT Input Filter

VBAT
5P g
40 ohm / 0402 VBAT RE B1%
PTG AT OIGITAL a3 | WBAT_RF

- ] T 2 AT AHALOT Atg | WBAT_DIGITAL
T 400/ £ 0603 WA W S VEAT EP VRAIARALES
o n 1Rl 2 - 1 T AvDD43_sPK
o - — AWD D _SPE

— i

T £ 1000 AnF /0403 VEAT IN

= All bypass cap. should be as close to MT6252 IC as possible
= Recommend reserve 0 ohm between VBAT pin & VBAT _RF, VBAT ANALOG for

analog LDO quality.

e R Y //\= D/ TEK
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Reference design - Schematic
Bypass Capacitor

I5INKD B2 SHSINKD 6
ISINKI |5 SHISINK] 6
ISINKZ R S i At least 1 cap larger than 1uF on
ISINES FASIHES G
power trace.
1.VEF : 2.2uF
R \202 2. VCAMA . 2. 2uF
IRIVER  ppipp (4% o ED ; 3.¥VIO : 2. 2uF
BiZ . i i i
“BR ! +
™~
1 Ca08 R 4D ohprrenidi] - S — - — - — Gl — e - — - — - —- .
- E #1000 £nF /080 MAOTO-CARS 58 | WRE_53 WTCHO_53 WSk WiCAhA |
JWCORE b A0 WA T WS TWCAMDT WUSH .
T I
VEORE A2 S S N U R Ay N ) ER
wd ES
'\,-'1|:| :?
WRF [
A e TR T
Ei5
Lo WTERD s Tl 1
Il
Ciz | el 1
WEIME [ES R
Eiz [
WCAMD T
WEAMA T E ST
“AUSE

= Atleast 1 cap larger than 1uF on power trace

VRF, VCAMA, VIO larger than 2uF -[ |jF

e R R /. =D/ TEK
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Reference design - Schematic
Bypass Capacitor for AVDD and VDD

LA [T T T, YEAT IN
TR Iy W0
TWCORET
BACKUP b
R /0 ohm /0402 - ", WO RTC
1 RiEZ4 2 _ 0 b1
- 1 i 7 L = T R
e WOD2s —
WhaAC L
R0/ ohm /0402 - WO D23 _ME0C
1filese < U PP

G5 AvDOZ8_MBUF

=1 WODK
/\!\Iﬂfnhm.fﬂdﬂi WODK
@ \i BT o

) =i| #wDD02Z3_RFE
1 7 ML pa_| #wDDZE_FLL
™ =0 =i AVOD2E_AFE
AGNDZE_AFE
T < PivR KEY 1

= Reserve 0 ohm resistor for audio quality.

e N A /. =D/ TEK
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Chip

MT6253

MT6235

Confidential B

MT6252 Charging Feature Comparison

MT6252

Feature

Charging type - CC-cVv CC-cVv Pulse Charging
Maximum charger Vv oV 30V

input voltage

Support battery type Li-ion Li-ion Li-ion
VCHG OVP 1A% 7V 10.5V (Default off)
CVv 4.2V 4.2V 4.2V comparator
CC 160mV/R 160mV/R 160mV/R
Pre_charge 24mV/R 20mV/R 20mV/R
Battery OVP 4.3V 4.3V 4.35V
Watchdog timer Yes Yes Yes
Pre-charge safety NO NO 50 minutes

timer

Passed element

P-MOSFET +SD

P-MOSFET +SD

BJT+ N-MOSFET

Pre-charge/CC
overlap

Yes

No

Yes @

e N Y //|= D1 /1 TEK
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MT6252 Charging Application Circuit

If support VCHG up to 30V,
please change CAP to

—

VCHG

RZI{O/\/\E)SOK (1%)

/I Detection Resistor circuit

1uF/50V g CZOOL\ R216
Shunt regulator for
1u (0805 Y5V 16V)
3; Aomil S0K(1%) /I charger block
.
c +— . RZAALEK 4 (CHR_LDO
urrent passed :;ol mlc ﬁE HV Isolation MOSFET
Component 20
HJPT“‘ 30E2 GATDRYV Control
IC C B o / p|n

U200: ‘_J S c')| 3 TH]_2 PNM723T703EO- VDRV

Power rating > 30 2-1L1B/SMD/PNM723T703E0-

A40mi U204: ]
I_CHR Power rating > 30V
VA —4mil 5y isense
1
R21 |Current sense Resistor
R213 028§ =
24K
;iT_YEQg ; AOmﬁ Amil OVBAT
_ |
GND <AUX_IN4 1]
BC-4565-M-03-01-LF R2wS MK
MLV200 M TVS200
T *Latest schematic pl f E
< atest scnematc please reter
to reference design.

N

Copyright © MediaTek Inc. All rights reserved.
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BJT Validation List

» For design in, please notice the parts shipping delivery time.

*The latest validation list, please access the MTK BBS web.

Confidential B

Power : :
Item | Vendor |Part number (Watts) Package |hFE (min)| hFE (max)| Ic Contact Window
Peter lui
1 ST STTB818 12| SO12h 1 00 NC. 3A peter lu@st.com
( ) 02-23762971
Tony Kao,
. |NSS35200MR6 tony.kao@onsemi.com
2 On semi T1G 1 TSOP6 100 400 2A 886-2-23761153
886-987-265-997
Mag Cheng
SC-74(SOT- mag.cheng@nxp.com
3 NXP PBSS5350D 0.7 457) 200 NC. 3A "+886.987.49186
+886-2-8170-9076 (Direct)
Bull Tang
. SOT23- 13502888931
4 Presemi | PT236T30E2 1.2 6L(TSOPS) 100 NC. 3A bull1975@gmail.com

lul
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BJT Power Dissipation and Charge Current

Charger BJT selection

— Max. charger voltage 10V

— Max. battery charge current (0.72C for Li-ion 900mAHTr)

— Max. power dissipation of external BJT (1W),Duty=8/(8+1)
* (Vchg-3.3)*0.65"0.88 <1 =» Vchg < 5.04V, (I=0.65A)
* (Vechg-3.3)70.425*0.88 < 1 = Vchg < 6.0V, (I=0.425A)
* (Vchg-3.3)"0.20%0.88 < 1 =» Vchg < 9.0V (1=0.20A)

veus | — Any charging time VCHG > VBAT + 0.2 = VCHG >4.4V

(V)
10 9.0

5.04

200 425 650 mA

MEDIATEK
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Pulse Charging

= Feature
— Maximum input voltage up to 30V
— Support low cost linear and Nokia adaptor charger(9.3V)
— Meet 2010 China charger standard(12\V-0OVP)
— CC mode current control
— Constant current pre-charging
— Charger OVP and battery OVP
— Pre-charge/CC safety timer
— Watchdog timer

e N Y //| = D1/1TEK
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Design Notice — Charge Current Setting

Sense Resistor

Pre-Charge

CC

N OO o Bk WN -~ O

MT6223

0.2 Ohm

62.5
62.5
90
150
225
300
450
650
800

MT6235
0.2 0.1
Ohm Ohm
100 200
62.5 125
90 180
150 300
225 450
300 600
450 900
X X
X X

MT6253

0.2 Ohm

50
50
87.5
150
225
300
450
650
800

MT6252

0.2 Ohm

100
100
200
400
425
550
650
700
800

e N Y //|= D1 /1 TEK
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Design Notice — SW Setting Notice

« Must set TRUE for “enable checking charging voltage
while charging” in Chr_parameter.c

bmt_customized struct bmt custom_ chr def =

{

XXXXXXXXXXXXX

x KAL_FALSE, /* enable checking temperature while charging */

KAL_TRUE /* enable checking charging voltage while charging */

\
This should“be. TRUE. -@

MEDIANTEK
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Nokia adaptor charger(9.3V) Confidential B
Nokia adaptor has much type adaptor and different out put voltage. For
2-mm DC charging adaptor, the output open voltage will reach 9.3V.

For HV input adaptor, must care charger OVP and BJT power
dissipation.

Configure charger OVP for Nokia Charger
Step 1.SW OVP
v Modify Chr_parameter.c,
650000608 10500000,*"VCHARGER _HIGH*/
Step 2 .HW OVP
v" Please contact MTK to modify HW OVP for SW patch
(default is 7V)
BJT power dissipation.

BJT Power Dissipation and Charge Current page

Copyright © MediaTek Inc. Al rights reserved.  2011/1/17 46 MEDINATEK
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Pins Description

Pin Function

VCDT Charger detect, the V_CHG detection
threshold voltage is 4.3V at charge off state

CHR _LDOQO |Charger power supply source and it's a 2.8V
shunt regulator

VDRV Charge passed element control pin

BATSNS Battery voltage sense pin
ISENSE Current sense pin

BATON Battery detection pin. If this pin is large than

2.5V will disable charging.

Copyright © MediaTek Inc. All rights reserved. M E D I ﬂTE K
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Charge Detection

= Charger detect, the detection threshold voltage is 4.3V at
charge off state.

= Charger over voltage

protection HW default is \G/CH
disable, SW can customize.

VICDT _

(Default is 7.3V)

use Open Drain for ESO

-
L MT6252

Copyright © MediaTek Inc. All rights reserved. 48 M E D |/|TEK
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Charger Detection

VCDT_HV
_DET=1

VCDT_HV. VTH (valid if VCDT_HV_EN=1)

VCDT LV
_DET=0

MEDINTEK

1N

9
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Charger OVP

= Charger over voltage protection HW default is disable.
After power on, SW will configure “VCDT_HV_VTH’

Min Typical Max
09 5.7 6 6.3
10 6.175 6.5 6.825
11 6.65 7 7.35
12 7.125 7.5 7.785
13 8.075 8.5 8.93
14 9.025 9.5 9.97
15 9.975 10.5 11.02

= Other, adding below circuitry to increase a OVP path .

— BATON toggle threshold is 2.5V. T D202

BAT_Temp 1

71| 3  BATON
_IO

2 VCHG. 1 Diode 2

R231 BAT54CXV3T1
5.1K

e R R /. =D/ TEK
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VDRYV Driving Control

If Q1 does not go into saturation,

11=B4xl,. o

Assume 1,=450mA, 3,=200 Q

=> |2=225mA ‘—’\/73:“ _sz B cHr_LDO
If Q1 goes into saturation, look up the o1 9 [ % N p—
characteristic table to get the i az
relationship between |, and |,. \|, s )

Build in 256 steps CSDAC for current o i

driving control: é " =ERE———

Pd saTsns l—q-—'

_—— R1

| Driver St en;th Control

Copyright © MediaTek Inc. All rights reserved. 51 M E D I/lTEK
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CSDEC

= Charge current =p,*|_CSDEC
— | _CSDEC (maximum)=14.8mA.

— | _CSDEC selection
1 LSB =55uA. Current step = 55uA*200(B)=11mA

= DC Current Gain(3) must be 100~300 at 1c=0:5A

(TCTVAT ThAT
AL LA

16 .
14 L ) o
AN 12 /
= 10 ~
=
T 3 //
4 g
=y
) -
0

0 100 200 300

I e S // =D /I TEK



New Charging State

Please refer to pulsé charging SW eustomize programming guide for

Confidential B

customization. (Please contact with MTK)

1. Check ADC fail,
“H”Charge ....... . 2. Safety timer timeout (6h I’) ; :
Error/end — Charger plugged oot Any state .
State d |a ra mState ......... Init safety timer el
g ) Valid AC or USB A
charger & Valid . EINT1/2 PMU CV#4.2V) =1,
Battery Init HISR .
state detected rate = 6 times
PMU CV(4.2V-2level) = 1, || 30mins time out
g VBAT is fu safety
Precharge >4 Ik and 0\ e Vbat off 54.05V
t .. . . q
state b Paull and in talking complete Post Full
State state Wait 90secs

Vbat_off < 3.8V

Vbat_gff <4.11V

Vbat_off >4.05¥

i ctmm b Vbat_off wtalki
| LEJLL2FAST_THR and ing
- >4.05V and Vbat = mode
in talking >4.05V and
V_PROTECTJL mode in talking
Vbat_off >3y OW-LI mode PMU CV(4.2V) =1,
. /Complete msg
V_PRE2FAST YHRES detected rate = 6 times ]
ast (CC 2. Wait 90 seconds
charge Top-off
state

charge state

Vbat_off >4.05V & not in
talking mode

V_FAST2TOPOFF_THRES

e N Y //|= D1 /1 TEK
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Pulse Charge Charging Curve

Precharge

No charge ; State

l [
state "

Pulse charger

~.. 100mA 4.3

Charger plug in . 4.5
v 42

Charging time =~ .=

Shr Smin /\ “CC mode _‘ 415

State v

N
0
o
3
>
Vbat(V)

4.05

32m1n, ............ \ A ,

Full state

. - 105

E.f""lie-Char(_:;ing‘gg V:FOP -off mode v

State

P -Full state

135

(
41V Mode

Full state él.n.lr.l, Pe Full state

IRLEL]

15000 20000 25004

Time
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Application Limitation

= Must have "Off duty” to detect charger plug-out.

— Otherwise has reverse current and can’t detect charger plug-
out

= BJT (DC Current Gain) will effect current step and
accurate
— Smaller "DC Current Gain” get more accurate.

— Too small “DC Current Gain” to charge up zero voltage battery.
« Vbat <1V, CSDEC will limit at 4 step(0.23mA).

T R S /. =D/ TEK



Confidential B

Component Selection Glide

= U200:Current passed Component----PT236T30E2

hFE (DC Current Gain) is 100~300 (Typical 200 @-20~80 °C ) at
lc=0.5A

For thermal dissipation concern, the U200 power dissipation must be
large than 1W.

VCE(Collector-Emitter Voltage) 230V
Ilc >0.8A (Depend on application)

= U204 N-MOS---PNM723T/703E0-2

Vgs threshold'<1.5V @Id=0.1mA
VDS>30V (Depend on application)

RDS (ON) <10 ohm @ID = 10 mA, VGS = 2.5V E
= C200 (VCHG input cap)

If want to support VCHGupito 30V, please change CAP to 1uF/50V.

Iy e N Y /1 = D1/ TEK
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Nrhare
wlidalytc

nv n\l |'IL- klOtice:

C216 CHR _LDO decouple cap close to IC.

R211 (Current sense resistor )close battery connector and trace is
40mil(star connect to connector)

= The exposed pad of the U200(Current passed component) should
connect to a large copper ground plane to get good thermal
performance.

= ISENSE and BATSNS should be connected as the below figure.

= Thet raC fOIII nSense

other VBAT ftraces.

- ISENSE/BATSNS should be routed as differential traces which are
away from noisy signals. e Surront ot

Copyright © MediaTek Inc. All rights reserved. 57 M E D I/ITEK
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Design Notice — Audio (1/9) Confidential B

e Audio Block diagram :

Class-AB Speaker only poA [ ClasshB N gurp
SpK_OUTN I
Audio Amp-R
> X AU_MOUTR
Stereo or Mono > = = {1
Audio Signal ]
—_—
Audio
o L/R CH & 2 AUMOUTL |,
Voice Signal DAC > o { |
e —— >
Audio Amp-L
AUFMINR |
= 1T
. J FM/AM radio
Audio DAC replace s
. » | |
Voice DAC AUFMINL |
V°|i°° - AU_OUTO_P
L
'LP 1 ‘
AU_OUTON
AUVINOP |
& i
PGA < /| CJ
e L 17
Voice Signal | AU_VINO_N
4—— Voice ADC é
| AUVINLN | |
il |
a—— |
AU_VINI_P

I L Y /N =DINTEK
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Design Notice — Audio (2/9)

R meym gn s e g PN PN e o P Ve VlaVal

e MT6252/6253/6236 compare:

MIC gain range (dB) -20 ~ +43 -20 ~ +43 1~49 dB
gain step size 2dB 2dB 2dB
_ gain range (dB) -22 ~ 48 -22 ~ +8 -16 ~ 8 dB
voice : :
buffer 0 gain step size 2dB 2dB 2dB
Engineer mode range 0~ 255 0~ 255 0~ 255
gain range (dB) -22 ~ +23 -22 ~ +23 -22~17 dB
audio . .
buffer gain step size 3dB 3dB 3dB
Engineer mode range 0~ 255 0~ 255 0~ 255
Amp Type ClassAB/D ClassD ClassAB
: 0~21 (Class-AB) 5
SPKAMP |gain range (dB) 6~27 (Class-D) 12/18dB 0~22.5dB
gain step size 3dB X 1.5dB

e Y /1 =D/ TEK



Design Notice — Audio (3/9) Confidential B

e Audio Signal schematic and layout :

= The signal of Audio block should shielding by GND

= C218 GND net should connect to C3(AGND28 AFE) pad first then
direct through Via to Main GND.

B MICPD 5 25 AUTVIND_P
E m:ggg i T | AN
. AlTVINTR
The pinl of o .00 ) Eé ALTINT N
€218 should 5 [y R S 55| AUZFMINR
comnect to - j Fhi_ 1ML e ALTERINL
main ground 87
by wia. B AU_OUTOLR <X A7 | AU_OUTD_P andi
Please don't B AU_QUTO_N << AR AU_QUTD_N
t to D MP3_QUTR << 55 | AUMOUTR
comnec £ MP3_OUTL % o1 | AU MOUTL
any ground g SPKPD 44 o SPK_OUTP
on surface. § SPKMO < SPE_OUTH
AWM A4
cag AL ACM
USE_AWDD33
C 4700/ 0F [ 0603 | _ k3 AVDD33_USE
R @ "y M2 R nD UsB

[ \ 14 "«.-"EBK

|
™, YANGE
—a'm N E2-| AVDD28_MBUF
5P N e | AVDD2EIRFE
1 - BT =2 AVDD28_PLL
— 00 - \ZBT AVDD26_AFE
- GMND28_AFE
DU s / Euﬁﬁ_ﬁ_EY AR

e e R /.= D1/ TEK



ign Notice — Audio (4/9) confidential®
0 d ;

= C225 GND side should connect to AGND28 AFE first then short to
main GND and close to ball C9

WDDK

n .
VA A Yo BB
= G AYDD23_MBUF

SFT—g 0 AVDD28_RFE
— (€225 F=T=F! AYDD2E_ PLL
C / 1000 / nF /70402 1 (O z = BB AVDD23 AFE

| AGMD2E_AFE

£ OUD LD £ € s EIL'I_1'“|._F{:_I'{_IE1er JE | pmieey

2 L4

<

I N Y /N =DINTEK
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= C41,C46,C83,C56 ,R71,R72,R59,R65, R68, R70, C45,

C44 , C50

BB ,
HEADSET MICOPHONE

shielding case

MICBIAS
near BB located in
Chiclding case HANDSET MICOPHONE
R60 MICBIAS
1K
ca
C41 | [100n |
2 MICNT &K i i
| cas R66 10u R59
100p 1.5K 1K
2 MICP1 << C46 || 100n XMIC 1
T Jose Jewr near BB located in
33p  |ssp Shielding case R65
15K 15
BLM15BB750SN1
C44 | |100n Y
2 MmicPo <& 1 MKA1
1 Microphone
2 ADC_USB R69 1K —— C45 C4£_ ;
HOOK DETECTION - 10u _EJOp
C50 | [100n
HEADSET EarPhone cs3 2 MoNo & o
_ BLM15BB750SN
near BB located in _”_
Shielding case C51|C52 U51[ U50
100p R68 X
R71 100 C53 | [47u XMP3_L 1.5K 33p|33p
2 MP3_OUTL ), 1 A A
LL| w
L4 $) $)
pd p=4
*-—
R72 100 C56 | [47u XMP3_R
2 MP3_OUTR), 1 R70
c64 C65 1K
——33p T —=33p
T A

2 EINT_HEADSET)

MCDI/ITEK



Design Notice — Audio (6/9) Confidential B

N
(V)

QD

o Au J

= An extra interrupt pin of audio jack for the earpiece detection can
get better THD+N (from 71dB to 76dB)

e Step 1 : Not plug-in earphone (Audio Jack pin 3-5 connected)

EINT1 pull low through Audio Jack (pin 3-5 connection) to R317 to GND.
e Step 2 : Plug-in earphone (Audio Jack pin 3-5 dis-connected)

EINT 1 pull high .

Earphone Receiver HEADSET EarPhone c63

=ar Earphone Jad) _| l_
M A moutL ezl ferur l LIPS — 100p
XMP3_L
Wm 5 MP3_OUTL R71 100 C53 I I47u _
Ml AU_MOUTRY; “21{47“ 1 BHZ n ADB o5 i _mPar
R0 317 -
Earphone =0
detection  1m 0 2pd | :%33:
)
' R72 100 C56 | |47u XMP3 R
= = 2 MP3_OUTR)) 1l
C64 C65
——33p ——33p
C344 1nF
—
3458 1nF 2
T 3 2 EINT_HEADSETY RIGAAK
C343 1nF T
i 140«
?141 Fh_anT (B3R 16 [ TSDD: . .
R gt _ispisinggiee ||| Lo | o s T e connect EINT to MP3, OUT for cost effective solution
s - RELE [ e 2 <EWT_Eaptorne 1) e connect to L channel to'avoid POP noise when use internal
1] HR_MIC BEAD311 BLMAZHD 1 Z‘BN% 2z 2 MIC+
Reserve d Fudio Jadc: KMO2011AB: SPK Amp

BLA19BDZ525N T

for debug
= L8 g KMOZ0T1ABG
ENEEAEE L3o 1 Stagl:MIC
EMELE z Stage: SPER
3 Stage:SPRL
4 Stage:GHD
MLV305, MLV306, MLV3O07

MEDINTEK
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Design Notice — Audio (7/9) Confidential B

N
(V)

QD

1
J

e Audi

= In previous page, EINT status is from Low(earphone plug out) to High
(earphone plug-in), so please confirm auxmain.c to fit hardware
application

*Example for EINT status is from Low (plug out) to High (plug-in)
kal_bool aux_state = LEVEL_LOW;
void AUX_EINT_HISR(void)
ilm_struct *aux_ilm;
if (aux_state == LEVEL_HIGH)
{
#ifdef AUX_DEBUG
dbg_print(" Interrupt: Plugout \n\r");
#endif
*Example for EINT status if from High (plug out) to Low (plug in)
kai_booi aux_state = LEVEL_HIiGH;
void AUX_EINT_HISR(void)
ilm_struct *aux_ilm;

if (aux_state == LEVEL_LOW)

{

#ifdef AUX_DEBUG

dbg_print(" Tnterrupt: Plugout \n\r");
#endif

T e Y /. =D/ TEK



Desian Notice — Audio (8/9) Confidential B

MT6252 Class-AB Amplifier

THD+N=10%, VDD=4.2V RL=8Q2 | 1.0W

Pout Maximun

THD+N=10%, VDD=3.3V RL =82 | 650mW
output power

THD+N=1%, VDD=4.2V RL = §f2 850mW

THD+N=1%, VDD=3.6V RL =8Q [ 500mW

= Although MT6252 class-AB power output is 0.85W at 8 Q ,

because congenital power source limitation is 4.2V from VBAT ,
but compare with other discrete amplifiers , MT6252 equal
other amplifier in performance.

e S Y //|= D1/ TEK



Desian Notice — Audio 9/9) Confidential B

e Internal Class-AB Aud

= The trace width of SPK_P and SPK _N should be greater than 25 mil
= The Net of SPK_P and SPK_N should be shielded by GND

= Please select Bead for Amp output filter which Ry < 0.1ohm and Rated
Current > 1.1A

LOUD SPEAKER

C61

Ak
100p LS2
L8 BLM18PG221SH1
g ?EEZ% ég 2_'_% 10 mmmmmmBLM18PG221SH1 [(I
C54 cs5 S 5
——33p =—33p § § REC
S S
T4 T5
Vendor P/N Rdc(ohm) Rate current(mA)
BLMI18PG221SH1 0.1 1400
BLMI15PD800SN1 0.07 1500
BLMI18KG221SN1 0.05 2200
Murata BLMI18KG331SN1 0.08 1700
BLMI18SG221TN1 0.04 2500
BLMI18SG331TN1 0.07 1500
BLMI18EG221SN1 0.05 2000
MPZ1608S221A 0.05 2200
TDK MPZ1608S331A 0.08 1700
MPZ1608Y221B 0.1 1500

Copyright © MediaTek Inc. All rights reserved 67 M E D |/ITEK
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Notice for 2-on-1 speaker application

|
YB_OP 12ohm

™ VW
g CIaSS-AB (MT6252 build-in amp) Voice :

— Adding one “320hm” between | 120hm
(VB_OP, VB_ON) to limit the Y. VB ON VvV
voltage level at (VB_OP, VB_ON) O |

e |
Audio Class-AB LSPK_DP%J,
Buffer Amp
V/ | .LSPK=0N
VBAT Domain I
= Class-D (external amp) |

— “2analog switches” should be ~ ?Biop mte”
put between VB-OP/ON and Volee ™. -
LSPK_OP/ON Buffer +B_0N R1(Note1)

— Notel: The R1+Ron of the vA Domain | Vel Analog
analog switch should equal to ~ | { L switch
12o0hm A C;:s-D ' LSPK_OP%J,.

- > Ain'p ] LSPK=0N )

|
VBAT Domain I

2011/1/17 68
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Confidential B

Microphone application circuit note

= Layout consideration-Normal

mode

MICBIASP

L303
BLM15BB750SN1

-2

ﬂ_&m
100p.

MIC301
Micgophone
2

BLM15B T30
C317

33p 33p
PESDNCOD5VB

T306
PESDNC9D5VB

Al

-5

= B )

1. R302, R303, R304, R307, C311,
C301 and C3312 should be put
close to.tREBB chip

- MR8027 R303, R304, R307,
€311 _shoeuld be put as close
as’possible

29 303, 1305, C310, C316, C317,
+305 and T306 should be
close to the microphone

3. GND of C316 and C317 should
be connected together and
then to the GND

4. GND of T305 and T306 should
be connecteditogether and
then to the . GND

5..GND of R307should connect to
the main GND by a single via

MEDINTEK
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Microphone application circuit note

= Layout consideration-Headset

mode

MICBIASP

Should be routed
in differential

n

1 MICN1 <G

o

C328

—ik—

1 MICP1 <

— S
.

G333

|
w|[o
s 8
a

€3p

1 ADC3_ACC > R314 1K

C326, C332, R311, R310
should be puiiclose to BB

Ihe GND 0f.C333 and C334
should'connect together and
then connect to the GND

The GND of C327 and
headset should connect
together and then to the main

GND by single via

C327 shouwldbe put close to

micrephone

Y M EDINTEK
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Placement and routing Example

AR S IEEXER RN AN
o'
R AN

N L SN

M P 3_0 U T L/ R \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
AU MIC BIAS = \
X .

MICPO/NO

WICELL
<=7 | Aau_moUTL DRV

.......

l m [=] =] m =

U |

MEDINTEK
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Layout rule

= The AU _VCM cap should be put close to the BB chip,
the trace should be as short as possible

— Prevent cross-over with power signal
— Prevent to route it in parallel with other traces

= The GND of AU VCM cap should be connected to the
ball C3 first and then connected system GND with
single via to make sure the GND is clear
— For 6-layers PCB, the system GND is the GND plan of the PCB

— For 4-layers PCB, the system GND is the GND that has largest
GND area (top or bottom layer)

— The via should be far-way from the high power signal,
especially for VBAT (please see the case study in the next slide) -Egj

Y /M EDINTEK
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2-In-1 application circuit

= 2 resistor 12Q are used to
construct the equivalent 2.8V
320 load at HS

- A resistor 32Q is needed Hs ¥
to avoid the current

leakage from SPK amp 2.8V 12 %12
output to the HS (voice

buffer) Hp b [ 8

ov

MEDIANTEK
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Parallel Image Sensor Interface

BB Chip (Pin definition) Camera side
CMVREF VSYNC
CMHREF HSYNC
CMPCLK PCLK
CMMCLK MCLK

SDA SIOD
SCL SIoC
CMRST RESETB
CMPDN PWDN
CMDATO~CMDAT7 DATAOQ ~ DATA7

U |

e S /. =D/ TEK



Confidential B

Serial Image Sensor Interface

BB Chip (Pin definition) Camera side
MCLK Master Clock
CSD SPI Data Output
CSK SPI Clock Output
SDA I2C Data Output
SCL I2C Clock Output
CAMRST Reset
CMPDN PWDN

T R A /. =D/ TEK
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Sensor Module Selection

Scan i
J direction f

- -

7

(’fﬁﬁf /

%E%

~ 7/
Copyright © MediaTek Inc. All rights r MEDINTEK
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Sensor Module Selection

"

Scan
direction \

—
—

e R S /. =D/ TEK
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Camera Reference Circuit

Please check VCAMD
Current can meet sensor
requirement or not.

For Parallel VCAMD Imax = 100mA
Sensor : =\
- Camera Interface ( VGAND) VCAMA
EMI filter cap. ~]7 i
WCAMA 1 1
max. loading is veaws W\ 2 oweon Purmn
. T R 10/ ohm /0402 R{0 Fohm /0402 3.3.10 c.n.ﬂ":;x : g:zosgr
3 O pf 8 ! 2.8.10 CAE_S cL ; S10C
J 26 cMMoLK 7] yorme
: )
. . Rn.s.rmmnzmﬂ 3 Eﬁ.s:mm 3-3 CMDAT: & SIJD
For Serial sensor : % : gmgﬁ% e
™ o~ 28 CMDATI
. CAM SCL 28 HEYNC :3 E%EF
EMI fllter Cap. CAM_SDA veamp_1 20 CMPCLKLC- :g PCLK
o Eaen i ™
2, 7 o7
max. |Oad|ng IS 10007 oF 104021 X5R 1 :_gs.lnzznm nF 10402/ X5R 2 gmgﬂ_g 1 o
30pf q g - CM8240QR-B

—
\
ﬁ|3 H:F

| L =] e
T3 “oLr
- ' 1 - 2 = | 8
1D ATE — 1 o g [
D ATT [N T L
SR L L Y =1z 23 .. 5 PELK
1D ATE e LILCES 18
| } . Y 4 ] H
U - 3 vz
EldIx214330F MFE 5 T %
P S 3
. ) . = i N z £ e
2 e e AT o En i
H CLID ATS 12 e | Vo
2 D AT — 1z o3
z 1D 5
2 ChAD AT 4 mﬂ-l FH343-243-0.55H

5T Qj_:.; Bl %2 | A390F HPE -m;— l‘-,,-' Y,
MEDIATEK



Confidential B

'PCB Design Flow
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Design Notice — Image Sensor Confidential B

PCB Component Placement recommend : |§

»To minimize RF radiation
interference, do not place the
sensor module near or beneath
the antenna.

» The sensor module’s power
supplies( inductors , beads ,
resistors , capacitors) should be
placed as close as possible to the
connect

Copyright © MediaTek Inc. All rights reserved.



Design Notice — Camera Confidential B

General Routing recommend :

»With minimum trace lengths, route high-
speed clock and high-speed data differential
pairs first.

»Route signals using a minimum of vias and
corners. This reduces signal reflections and
impedance changes.

»When it becomes necessary to turn 90<,
use two 45< turns or an arc instead of
making a single 90 < turn. This reduces
reflections on the signal by minimizing
impedance discontinuities.

» Do not route signal traces under crystals,
oscillators, clock synthesizers, magnetic
devices.

»Route all traces over continuous planes

»Keep all signals clear of the core logic set.

Copyright © MediaTek Inc. All rights reserved.



Design Notice — Camera Confidential B

e General Routing recommend :

1.EMIF shall be placed as close
as camera connector.

2.Don’t routing the trace to cross
EMIF input and output. (L1 & L2)

3.Reduce the routing trace on top layer.
4.Don’t routing the unrelated signal on L2 pad.
(GND signal is OK)

U |




Design Notice — Single Camera

e Single Image Sensor Interface :

The Image Sensor interface is divided up into three groups summarized in

below that each group has special routing guidelines. The interconnecting
lengths in the controller package should be calculated for the length matching.

Group Signal Name Description

DQ[0:7] Image sensor data[0:7] input
Data CMVREF Image sensor vertical reference signal input

CMHREF Image sensor horizontal reference signal input

Clock MCLK Image sensor master clock output

oc

PCLK Image sensor pixel clock input
SCL 12C clock output
SDA 12C data input/output

Control CMRST Image sensor reset signal output
CMPDN Image sensor power down signal output
CMFLASH Image sensor Flash signal output

Confidential B
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Design Notice — Single Camera Confidential B
e PCB Layout Design Notice (1/3) (nice to have)

This section states the layout recommendations for the image sensor data
group routing. Refer to below figure for the data group topology and below
table for the routing guidelines. Data group shall be routed surround with
ground plan

Image Sentor

Parameter Routing Guideline
Reference plane Route microstrip over unbroken ground or power plane.

Main trace patterns (Image Sensor

Al Q> At
Data) W =4-mil, S > 4-mil.

Break-out/Break-in area (under the W > 3-mil, S > 3-mil.

BGA package area)
Max. TLO (BB ball to Image Sensor 4,800 mils
Connect)
. Max. (Trace length) — 500mil < (Trace length) < Max.
Length matching (Trace length)
Remark Data Group shall be routed surround with ground plan

Copyright MEDIATEK



Design Notice — Single Camera Confidential B
e PCB Layout Design Notice (2/3) (high priority-Must!!)

This section states the layout recommendations for the Image Sensor
clock signals. Refer to below figure for the clock topology and below table for
the routing guidelines. Each clock shall be routed surround with ground plan.
The R, is optional that could be different from 0 or 22 Q if the different
controller I/O is designed or the different driving strength is assigned.

image Senace N .
L * E
B Pk g
Parameter Routing Guideline
Reference plane Route microstrip over unbroken ground plane.

Main trace patterns (MCLK

DOT 2N
L Y

W =4-mil, S > 4-mil.Surround the CLK with ground plan.

Break-out/Break-in area (under W > 3-mil, S > 3-mil,

the BGA package area)
Damping resistor (R,) Optional, 0 or 22 Q (Near the Image Sensor).
Max. (TLO + TL1) 4,500 mils
Length matching for Data-to- (PCLK length — 500-mil) < DQ length <
PCLK (PCLK length + 500-mil)
Each cloc¢k shall be routed surround with ground plan (high priority)
Remark

IMCLK., PCLK]

T T T e Y TCK




Design Notice —

Single Camera

e PCB Layout Design Notice (3/3) (nice to have)

This section states the layout recommendations for the Image Sensor
control signals. Refer to below figure for the control topology and below table

for the routing guidelines.

Image Sensor

TLO

Confidential B

Main trace patterns

W =4-mil, S >4-mil.

Break-out/Break-in area (under the

W > 3-mil, S > 3-mil.

BGA package area)
Max. TLO 6000 mils
Remark Control Group shall be routed surround with ground plan

U |
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Design Notice — Dual Camera

e Dual Image Sensor Interface:

The Image Sensor interface is divided up into three groups summarized in

below that each group has special routing guidelines. The interconnecting
lengths in the controller package should be calculated for the length matching.

Group Signal Name Description

DQ[0:7] Image sensor data[0:7] input
Data CMVREF Image sensor vertical reference signal input

CMHREF Image sensor horizontal reference signal input

Clock MCLK Image sensor master clock output

oc

PCLK Image sensor pixel clock input
SCL 12C clock output
SDA 12C data input/output

Control CMRST Image sensor reset signal output
CMPDN Image sensor power down signal output
CMFLASH Image sensor Flash signal output

Confidential B

T R S /. =D/ TEK



Design Notice — Dual Camera
e PCB Layout Design Notice (1/3) (nice to have)

Confidential B

This section states the layout recommendations for the dual camera image
sensor data group routing. Refer to below figure for the data group topology
and below table for the routing guidelines. Data group shall be routed surround

with ground plan

MTK P
— (—ap
.- kg TLO
Parameter Routing Guideline
Reference plane Route microstrip over unbroken ground or power plane.

Main trace patterns (Image Sensor

Data) W =4-mil, S > 4-mil.

Break-out/Break-in area (under the

> 3.mi > 2A_mi
BGA package area) W >3-mil, S > 3-mil.

Max. TLO + TL1 (BB ball to Main

Image Sensor Connect) 4,800 mils

Max. TL1 (Branch points to Sub

Image Sensor Connect) 1,500 mils

- il < <
Length matching(TLO+TL1) Max. (Trace length) — 500mil < (Trace length) < Max.

(Trace length)
Remark Data Group shall be routed surround with ground plan
Copyright © MediaTek Inc. All rights reserved. 90
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Design Notice — Dual Camera Confidential B

e PCB Layout Design Notice (2/3) (high priority-Must!!)
This section states the layout recommendations for the Image Sensor

clock signals. Refer to below figure for the clock topology and below table for
the routing guidelines. Each clock shall be routed surround with ground plan.
The R, is optional that could be different from 0 or 22 Q if the different
controller I/O is designed or the different driving strength is assigned.

MTK P T Pl
TIL.O
T
|>@* R
T2 P g
Parameter Routing Guideline
Reference plane Route microstrip over unbroken ground plane.
Main trace patteing@RURIR W=4-mil, S >4-mil.Surround the CLK with ground plan.
PCLK)
Break-out/Break-in area (under . .
>3- >3
the BGA package area) Wz 3-mil, § 2 3-mil.
Damping resistor (R;) Optional, 0 or 22 Q (Near the Image Sensor).
Max. TLO + TL1 (BB ball to Main 4,500 mils
Image Sensor Connect)
Max. TL1 (Branch points to Sub 1,500 mils
Image Sensor Connect)
Length matching for Data-to- (PCLK length — 500-mil) < DQ length <
PCLK(TLO+TL1) (PCLK length + 500-mil)

Each clocksshall be routed surround with ground plan (high priority)
[MCLK, PCLK]

T T L Y TCK

Remark




Design Notice —

Dual Camera

e PCB Layout Design Notice (3/3) (nice to have)

This section states the layout recommendations for the dual Image

Sensor control signals. Refer to below figure for the control topology and
below table for the routing guidelines.

MTK upP

TL.1

{3 ——ap
Pl TLO

NN D

Confidential B

Parameter

Routing Guideline

Reference plane

Route microstrip over unbroken ground or power plane.

Main trace patterns

W =4-mil, S >4-mil.

Break-out/Break-in area (under the

W > 3-mil, S > 3-mil.

Image Sensor Connect)

BGA package area)

Max. TLO + TL1 (BB ball to Main 6,000 mils
Image Sensor Connect)

Max. TL1 (Branch points to Sub 2,000 mils

Remark

Control Group shall be routed surround with ground plan

e R S /. =D/ TEK



Design Notice — Serial Camera

e Serial Image Sensor Interface :

The Image Sensor interface is divided up into three groups summarized in
below that each group has special routing guidelines. The interconnecting

lengths in the controller package should be calculated for the length matching.

Group Signal Name Description
SPI CSD Image sensor SPI data output
CSK Image sensor SPI'CLK output
Clock MCLK Image sensor master clock output
SCL 12C clock output
Control SDA 12C data input/output
CMRST Image sensor reset signal output

Confidential B
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Design Notice — Serial Camera Confidential B

e PCB Layout Design Notice (1/3) (nice to have)

This section states the layout recommendations for the image sensor SPI
group routing. Refer to below figure for the data group topology and below
table for the routing guidelines. Data group shall be routed surround with
ground plan

Image Sentor

Parameter Routing Guideline
Reference plane Route microstrip over unbroken ground or power plane.

Main trace patterns (Image Sensor

Al Q> At
Data) W =4-mil, S > 4-mil.

Break-out/Break-in area (under the W > 3-mil, S > 3-mil.

BGA package area)

1(\;[;;;;13 (BB ball to Image Sensor 6,000 mils

Length matching in PCB 100 mils. m
Remark SPI Group shall be routed surround with ground plan

Copyright MEDIATEK



Design Notice — Serial Camera
e PCB Layout Design Notice (2/3) (high priority-Must!!)

This section states the layout recommendations for the Image Sensor

Confidential B

clock signals. Refer to below figure for the clock topology and below table for
the routing guidelines. Each clock shall be routed surround with ground plan.
The R, is optional that could be different from 0 or 22 Q if the different
controller I/O is designed or the different driving strength is assigned.

Image Sensor

Parameter

Routing Guideline

Reference plane

Route microstrip over unbroken ground plane.

PCLK)

Main trace patterns (MCLK

W = 4-mil, S > 4-mil.Surround the CLK with ground plan.

Break-out/Break-in area (under
the BGA package area)

W > 3-mil, S > 3-mil.

Damping resistor (R,)

Optional, 0 or 22 Q (Near the Image Sensor).

Max. (TLO + TL1)

6,000 mils

Remark

Each clock shall be routed surround with ground plan (high priority)

[MCLK, €SK]

Copyright © MediaTek Inc. All rights reserved. 95
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Design Notice —

Serial Camera

e PCB Layout Design Notice (3/3) (nice to have)

This section states the layout recommendations for the Image Sensor
control signals. Refer to below figure for the control topology and below table

for the routing guidelines.

Image Sensor

TLO

Confidential B

Main trace patterns

W =4-mil, S >4-mil.

Break-out/Break-in area (under the

W > 3-mil, S > 3-mil.

BGA package area)
Max. TLO 6000 mils
Remark Control Group shall be routed surround with ground plan

U |
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Design Notice — Camera Confidential B
e Analog Power Routing (high priority-Must)

This section states the layout recommendations for the image sensor

Analog power routing. Refer to below table for the routing guidelines. Analog
Power shall be routed surround with ground plan

Parameter Routing Guideline

Reference plane Route microstrip over unbroken ground or power plane.

Main trace patterns (Analog Power) W = 12-mil, S = 4-mil with GND trace.

Analog power must be routed surround with ground plan
Remark . .
De-couple cap shall connect to main ground directly.

Copyright © MediaTek Inc. All rights reserved.
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Design Notice — Camera Confidential B

e Digital Power Routing

This section states the layout recommendations for the image sensor

digital power routing. Refer to below table for the routing guidelines. Digital
Power shall be routed surround with ground plan

Parameter Routing Guideline
Reference plane Route microstrip over unbroken ground or power plane.
Main trace patterns (Digital Power) W > 12-mil, S'=4-mil with GND trace.

Remark Digital power shall be routed surround with ground plan.
De-couple cap shall connect to main ground directly. (Must)

T R R /. =D/ TEK




Confidential B

Camera bus configuration.

CAM_SCL

URXD2

2.8VI2C MODE selection

GFIGA2 =3

CAM_SDA  |UTXD2 GPIOI:
CAM_SCL |KCOL4 GPI03
CAM_SDA  |KCOLS GPIO4
CAM_SCL |GPIOF0
CAM_SDA  |KROWT

1.8vi2Cc Pull down
CAM_SCL |UCTSI1_B GPICz4
CAM_SDA [URTST_B GPTOES
CAM_SCL |EDT (L only)
CAM_SDA  |EDE (L only)

2 8V Parallel sensor

MODE selection

CMRST CMRST GPIO&0 =1
CMPDN CMPDN ( Iz 1
CMMCLE  |[CMMCLEK 3=
CMPCLK CMPCLK ¥=1
CMHREF CMHREF § =4
CMWVREF CMVREF 3=]
CMDATAQ-7|CMDATO~7 GPID4T-34 = 1

1.8V Serial sensor

Pull down

CMMCLK  [EATZ 2 3 030 ACIF CONI[16] ACIF CONI[17]

CSK EA13 2 |ACIF COMO[ ACTF CONI1[16] ACIF CONI[17]

CSD EAT4 2 |ACIE CONO[3 ACIE CONI[16] ACIF CONI[17]

CMPDN EA1S 7 |ACIF CONO[3 ACIF CONI[16] ACIF CONI[17]
2 8V Serial sensor

Pull up Pull down

GPIOSR

CMMCLE.  [CMMCLE
CSK CMPCLK
CsD CMDATO
CMPDN CMPDN

GPTIOST

i

T R R /. =D/ TEK
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Connector with Card Detection Pin

Confidential B

1. Reserve external PU resistors for DAT1/2/3 & MCINS in connector side
2. Reserve ESD protection device on CMD/CLK/DAT/MCINS with Cap < 15pF

3. VIO must always be on for hot plug detection

MCCMO >

MCCK >

MCDAO >

MCINS >

VIO

DAT2

DAT3

G D (= (D

R/10/K {0402

DAT1

= (O |00 |~ | | [

—

R515

C511

G

R519

L

J501

DAT2
CD/DAT3
CMD

VSS1 GND
vDD GND
CLK GND
V882 GND
DATO
DAT1
CARDDEC
WP

SDCO0008

R521 .

T Y /1 =DINTEK



Confidential B

1. Reserve external PU resistors for DAT1/2 in connector side

2. Reserve ESD protection device on CMD/CLK/DAT/MCINS with Cap < 15pF
3. DAT3 must be PD with external 470Kohm resistor
4. Compile option for DAT3 detection: ~ MSDC_TFLASH DAT3 1BIT HOT PLUG
5. VIO must always be on for hot plug detection
V_'E) J501
MCINS> g§$§ ? gg-lf-DzATa
Meeroy : V881 D |14
-t £ue oD
MCDAQ ST ; EE?EJ eND
: VIO VIO
d T T
2 o M R e -[EJ
™ pam - DAT2 ™ Data

L T Y /1 =DINTEK



Better T-card Compatibility

Confidential B

An external LDO for T-card (and MT6252 VDD33 MSDC) is suggested

1. Output voltage: 3V3

2. Output current: >= 200mA
3. LDO output rising time form 0 to 3V3 <= 50uS

External

U212

LDO

SD_POWEN >——3 |

4

/SHDN  VIN

2 GND

BP

VOUT

VBAT

5

715

C716
100n/16V (X7R) MCCMO

Houfov (vsv
MCCLK
V—TC MCDAO

—

C717

C721l

nc > 200mA output 10u/10£ (Y5V)

2011/1/17 103

VMC

MCDA2

TF Card

VMC

1

MS_ AVDD_RTC

MI@ VDD33
VDD33

Y22

MT6252 "% vpok
s

J301

MCDA3

VMC_Socket

MCDAT

oo|N|o|o|A|Ww[N|—

2 |1

]

C40

DAT2
CD/DAT3
CMD

VDD DET_A
CLK DET_B
VSS2 GND1
DATO GND2
DAT1

10

11

12

T-Flash12

C /1000 / nF / 0402

%

N

VDD33_MsDC

VDDK
VDDK VMC

NC/R/47K/ohm/040:

R1644

MCDA3
NC/R/47K/ohm/0402

MCDA2
NC/R/47K/ohm/0402

MCDAO

k} MCCMO

MCCLK

mvs

N

MEDINTEK




MT6252 Example Circuit

Confidential B

1. Reserve external PU resistors for DAT1/2/3 in connector side

2. Reserve ESD protection device on CMD/CLK/DAT with Cap < 15pF

MCCMO )
MCCLK )
MCDAO )

TF Card

VIO
J301
MCDA2 1
MCDA3 2 | DAT2
3 CD/DAT3
VMC_Socket 4 CMD 9
5 VDD DET_A 10
6 CLK DET B [
7 VSS2 GND1 12
VMCDAT 5| DATO  GND2
DAT1
-~ T-Flash12
—_— C40
N C /1000 / nF / 0402

A

MCDAO

k: MCCMO

TVS01

V4

VIO

NC/R/47K/ohm/040

—

R1644
MCDAS3
NC/R/47K/ohm/0402

MCDA2

NC/R/47K/ohm/0402

3

VS S

<} “&: MCCLK

U |

Y

T L Y /1 =DINTEK



Confidential B

Layout Guidelines

1. DAT, CMD, CLK

2. : (DAT + CLK) + CMD)
3. CLK GND
4. DAT, CMD, CLK 1000mil ( time difference  160pS )

T Y /1 =DINTEK
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Confidential B

LCM Design Note — Overview

= Display Resolution
— Support up to Main QVGA (main display) + QVGA (sub display)

= Interface
— Supports CPU 8/9/16 bit interface
— Dedicated HW tearing free control

- Power
— Support 1.8v IO level LCM (6252 only support 1.8V I/O)
— Support Parallel-4 LCM backlight controller

= Dual display feature is supported
— Parallel 8/9 (main) + Parallel 8/9 (sub)
— Parallel 8/9 (main) + SPI (sub)

Copyright © MediaTek Inc. All rights reserved 2011/117 107 MEDINTEK




LCM Design Note — Parallel Interface

VIO

Confidential B

J1

Vel Power

I0VDD

GND

ics LCM_Control

/WR

RS

/RD
/RESET

IM1

IMO

LCM_ID

FMARK_Fsync

LCM_Data

D23

D22

D21

D20

D19

D18

D17

Lepa Backlight

= Power j—‘ oF ==
— VCI : connect to 2.8v for LCM analog power T i :
— IOVDD : connect to 1.8v depends on LCM IO level < )
* LCM 10 level should follow EMI bus power level EEV’ET%B %%
- LCM Control e
— All LCM control pin are reserved at BB side A S—
— IM[1:0] : Interface Mode should reference I0VDD level :
— LCM_ID pin connetc to Aux_ADC for =
- LCM Data =1
— Al LCM data pin are reserved at BB side =
— For 8 bit interface, some LCM use lower byte D[7:0], some g:8
use D[23:16]. Be sure data pin connect to the correct LCM F
pins. s
- Backlight sat =,
— Connect backlight anode to VBAT with a bypass cap = .. i
— Connect backlight cathod to BB dedicated ISINK[0:3] pin- 3, “* / .

= Touch Panel m g

— Connect to dedicated 4-wire R-type TP pin

Copyright © MediaTek Inc. All rights reserved 2011117 108

4

LEDK1
LEDK2
LEDK3
LEDK4

BLC
BLC_EN

Touch Panel

XL

YD

XR

%

YU

LCM

MEDINTEK




Confidential B

LCM Design Note — Parallel Interface

VIO

= Parallel Interface Pin List % e oL

] J1
1 fval Power
g 10vDD
i& GND
. . agn 4 LCM_Control
MT6252 (Pin definition) e A
0 T
/RESET

LPCEOB Y19 ICS o "
LWRB Y13 IWR e &
LPAO Y14 RS
LRDB AA13 /RD
LRSTB ACS5 /RESET

W20, AA21, Y21, AB22, W18,

Y20, AA17,Y17, AA14 NLDg
Note1 NLDS 3
AB23, V21, T19, Y10, Y9, NLD?

IM1

IMO

LCM_ID
FMARK_Fsync

LCM_Data

D23
D22
D21
D20
D19
D18
D17

|Lo|oo|\1|c)|w|4>|m N|=[ofo

LI

NTV\.
=|o)
9
=)

BlIWIN
EEE
whs O

NT
(4]
B
N

TNTNT
~|o
000
© oS
o=

P
[
o
©
NN

NLD8~NLDO

ol ol w|wl
(2] (53] BN [AN] | S] PN Pl (] o'
o
(3]

NLD15~NLD9

NLDO =— DO
AA1 O, AA9 37 Backlight

LED A LEDA
LED_K1§ gg LEDKA1

FMARK L T B
F_Sync EEND e 3 1

BLC_EN

LPTE AC4

I . <\V/' TP XL jg x. Touch Panel
\ - TP_YD YD

; Lt TP_XR 46

Note 1 : Check the correct data pins fromLCM spec. /'!/' TPV § 1%

[CM

MEDINTEK

U
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Confidential B

LCM Design Note — Serial Interface

«  Sometimes ULC LCM don’t support F_Sync function. If supported,
please connect to BB LCD_TE(pin AC4)

VM VIO

MT6252 (Pin definition) LCM side Fi Nl
LSDA (EA4) AA17 SDI CTT e
VCI
LSDI (EAB) Y20 SDO 3 lovee
LSCK (EA3) AA14 SCK N ol o
- | LED K1 S>—51 [EpKi
LRSTB AC5 RESET o = LEDK2 S8 [Enk
« 7
LSCEOB Y19 SCS ;E LSDI 51 5o
Sok o101 368
LCD_TE AC4 PR LPTE. S 121 FRARK Feync
— F Sync Sl

U |

Copyright © MediaTek Inc. All rights reserved 2011/1/17 MEDINTEK




LCM Design Note — Dual LCM

Dual LCM mode

6252

LPCEOB
o

Parallel
LCM 1

LPCE1B
e

Parallel
LCM 2

Copyright © MediaTek Inc. All rights reserved

2011/1/17

111

6252

Confidential B

LPCEOB
e

Parallel
LCM

LSCEOB
—_—

Serial
LCM

MEDINTEK
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Supporting 1.8V I/O LCM Vendor Survey

On-going 2.8v/1.8v
No Vendor compatible Vendor' s feedback
LCM Percentage

1 {*HE/ i ff g3~ o FUOEME ¢ héﬂf 2.8V/1.8V
& F N Ff#,»m*ﬁﬁu il 442.8/1.8V -
FI IF@'HWBJEW 2 IR AT 2.8V/1.8VAVES{Y]

__-b

\‘H

. . fr{»ﬁ £L90%# f#2.8V/1.8VAYIOVCCAUA (i 5 #
1 Truly > 90% 'i [#}_’g% é‘f £1E [,ZIEF;’I—T‘P I F[ J;Fj»{,ﬁ’f’{llz] _j’ oS L[lrﬂ_l j
2.8VAY )
. OEM"‘J b o MR Rt iR & F Iy = 5 bR
) & FFEREGLCMY ol T IVERCpInG Yl REERL P2 fih [~ 12
28V
2 WistronOPT = >90% . g’iﬁ%ﬁ[_ p[‘sf'j*—g‘z.Sv/l.Svéﬁ?*['
LA T (S HIO Power Supply® [ 1 [ELRLEN F
3 BYD - i lﬁlﬁFjpﬁ 155 L 71 7 2.8V Power SupplyfiU i - > LCDI¥ FFJ‘[ T
IOVCCBVCI&}% e EH] o ANETFIIREH LT TR
_k%?blwlzll'ij 15 JF‘PFﬂ,‘ o
FIFS FILCMALE |~ Wﬂ%[[ FRE- BEETE (F]2.8V) ‘[I'Zﬁz_
4 BOE ~81% = gl 2 E'J"r*” G ”ﬂiMTKBJ o M TR - S I E
S SN Jﬂﬁ% R TR, MBS FEEH AR
T F‘-r E Uikt o
5 Tainma (SH) ~ ~90% '25"4\?‘[[% i Fﬁ ,ﬁﬂf}_z.Sv/l.Sv |0 compatible °

6 Varitronix TBD

7 SHARP TBD
. There is no LGD panel and Module spec supporting 2.8V lovcc
0 only.
e (9 10873 . 2.8v/1.8v io compatible is the normal D-IC spec for Vcc and

—Iom =DIITEK



MTK LCM IO Level Trend Confidential B

. LCM Module Spee
— This LCM has only “One Power Pins” (no separated VCI and IOVCC power pins)
—  Supply voltage allows 3V only which means |0 level can’t support 1.8V

5. Electrical Specifications A
5.1 Typical Electrical Characteristics . —_ 3 34,720.2 (BALY
At Tn=2!*5”C,VnD=VnDIO=3.ﬂVMD D ,tyblcal LCD 335402 <0582
Table 5 g taA PB02) ©3333
Jun ua(nSywiein b ok s N a s o e § B d X
1 ‘Sl:u‘[;;lcy]\ulllgu VDD-GND . 30 - v E PINS ASSICNMENT: L__._l._.:.d
R AT F T LR ey TR R NN LR
nLCML))B: o NowlVbb=sov| - | TP - v 1 [ GND k-‘r{g.
N 1 VBD-30 il v — 2 | NC N
L:»:t: ::‘.‘;CI.JD:J.DV TBD B v 3 MNC g
prv il = I A « e \ |
Input high voltage Vi VDD=3.0V 0.8VDDIO| - YDDIO v u m|
Input low voliage | Vi GND | - [o2vDDIO| V S_|NC g ol |
Supply voltage of | VLED Forward current 10 12 4 v . G, GRT a7 S T
white LED ba};k]lghl =30mA - o H 1 § o
s ek skl BN ) B B Bla | vio 1/5|S
Note (1): There is tolerance in optimum LCD driving voltage during production and it will be within g | /CS L ; WIEWING S e e e
the specified range. o s g DIRECT b g | T
TR 0 | MRESED
o SILICONE 4 S
1 (RD 7 12 MRDVE
Non-separate L B 13w
13| D1 PULL THPE T THIT
14 | D2 1% [Hlf
D3 @ A =
POWEr pin i 8§ e T T
16 | D4 < = 17 B4
17 | DS o ] N — 16 | oajs
O I . C 18 |06 illi i ||!|i!|!|' |!Ii!i|!|':|! —-I;:E.--- Bl
n y One pln 07 7| & 1y CONTACT. F2l) 1 =
19 8| =/ ol 050 SIZE i [E]l
an | RESET POBOXEIS-15=19.20 2] [B10
11 1
™ 12 M
21 SEgH n7 21 S 11 T
2c -
24 S0
— P3| LEDZ2+ 0,063 eparate = i
P4 | NC R .01 ..;‘.r:.- W L1~ -
es[LED- | | gpo K i B
::j—d, power pin 7 T
LEDL i G|B Eial B
Fi ] 4]
D . T
CIRCUIT DIAGRAM 2 = |RlG[B
Me
NOTES: °
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MTK LCM IO Level Trend Confidential B

= MTK recommend LCM connection

X

= = Data bus = = Data bus
I I

Baseband Baseband
VIO VMEM VIO
2.8V 1.8V 2.8V
1 /SIS PN ane - A 1 |/ SN ™ -5, - .
LD UIIVEEW LD UIIVEEI[
A A
VCI=2.8V IOVCC=1.8V

VCI=IOVCC=2.8V

Copyright © MediaTek Inc. All rights reserved.  2011/1/17 114 MEDINTEK
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Outline

- Reference design

= META tools

= Key RF components

= Modify BPI and timing for MT6252

Copyright © MediaTek Inc. All rights reserved. ~ 2008/06 116 MEDINTEK
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Quad-band Schematic

WTERDES DD DD D AMRFZD D D RRFLD D DD T T o mo- -

Band swap to GSM900 N o e

i 0 [ [ N o I, O Y

- - . . . A . A ol :CM:.Q:/LFI@Z . - - . . . . P
= e £ i o2 N . i

A 2 wjm;émj . - s e gtamion ¢ : . =0T Bl _ﬁ ...... R

:f:utprmanz

Band-swap to GSM850

crr 900 OUT 1
S !

§
1 1 FEEEEEE
; C7i4, .. . . . .. ..
g Ne ;I; N 1N - 868 GUT_ 7*| -
g

050 G 2 e ewmoor © 0 W . BRrmRriaa Lz
CLaieFs el - N T
i
AT ENSHIRCVOFIOR 4] | L L7pR) | L dnk {00y ] X . C HnE - . L T
. . . . . e g . o o . . e
il GERIOA . B 1- L - R
i) . N

AR T

Band swap to PCS1200

2] B
11 obgtéoder D00 ool mpmuinlE SUSE LT
I
CREapEadE oo A Tl - e
AR N El : : A ¥ B B L : =
Sl * g : S T B 06X TR e B B ) -
Ly, = Loz T e T P
1 e, 3 g I}
L _u_zm_wnm_i _ _ N1 00 OUTA _ APy s DS P N W
g C/e/pF /0T
ISR : : : mmw# AN
CrEs CTa6 S I mmd e fm A A0ONRNND e e e e e e
HE WE 4 i and swap to DCS1800
IN_Z 1806 OUT 2 *l gig | B EREEAEEE o e . o o o o o PR
Sl 100 507 |4 N T e GFRE M. . e A .
EE Tt A e S S Sl o L Y
: Lolliima LolliamE |
EAN T EN1GE4CWDFO0R 14, PR = .. . .. 134 H £ | 1 1 R
L S
iz PES1G00N

B L LIE#pFiD:
Y W\ § | | B g
RxSAWs SEEE
THE e o (LT - - - - - - - |
SRR CHT D RS BT RIS gy | T g e e e e
Siehi Lo, WP - e
B dok B T NN I

Bl HE

.,..% Wf”"’*’é.r. G T L obTsclkss T

v
<\.J|Mnﬂrm o

TXM RF7170

Lo\
VFS  Close to AVDD28_RF1 “ )(’ I AL

— Ri00 R103

Le 1 2 VRFEEDRR ¢ 2 -
R0/ ohm /0402 R /0 /chm /0402 I'-'RF 2
( | L

I caz ~ s )

Lo Lom Lom Lo Lo 4] ca2 2 | y
o L Erares iz L €raadoF ross _J_s..rn,l.lur,lmJ_c.l,zz,.ryr_rm_T._ EFIuF - ——NC_C/B6/pFimd02 = [ =—NC C/18/pF/o402 |
54 W e W o4 e e =

| T -
| Claose }0 AVDD28_RF2
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META Factory Calibration Ul (Traditional)

1. Setting files :

‘NVRAM DB

*CFG file (input file)

LOG file

*RST file

*INI file (input file)

*CAL file

*Barcode

2. Calibration items :
*AFC

*RX path loss

*TX PCL

3. PA type and PCL :
*Select PA type in the scroll
bar

4. Other settings :

*Select GMSK and/or EPSK
mode

*AFC type is Crystal

5. Select instrument :
*Select CMU or 8960
*De-select Reset CMU200
6. Start calibration

Copyright © MediaTek Inc. All rights reserved.

||l META Factory
Fil: _Edit Help

MHvRAM databaze file

Configuration file

Log file

Fezult file

Calibration data initial file

Calibration data result path

Logging file label

Barcode

|o

(8 Stop (F7) ‘

Feconnect [FE]

Calibration Item

[ AFC
v A path loss

v T PCL

i L. T
Tt Tt

[ TR offzet

[ ADC

.

i 2PCL
-

"GMSK Te PCL
i

WiFi tester
o LitePaint [Q%iew
" Agilent N401 04

T PCL Option
v GMSE

s Full PCL AFC calibration Calibration success
" TEWC=0 Barcode increasement
{« Crystal 1 -
BT Option [~ Save barcode to MYRAM
I Use BT Tester [~ Save barcode to file
CET = [~ Tum off power supply
P& lype [~ Teminate META
|Skyworks FIR17A8/06/31 j = W
— Exit MET A Factary
RF cabliration Power supply Barcode Inereasement

f« Agilent 8360

Agient E36318 v B - =
YO | ™ Save barcode to NYRAM
I Save barcode to file
[~ Teminate META

Calibration Fail
Barcode increasement

I

[~ Sawe barcode to MVRARM
™ Save barcode to file

[ Turn off power supply

[ Terminate META

Enter META Factary
Read barcode from

Maone -
Barcode increasement
i -

[ Ak start calibration

2008/06

MEDIATEK



META Factory Calibration Ul (FHC)

1. Setting files :

‘NVRAM DB

*CFG file (input file)

LOG file

*RST file

*INI file (input file)

*CAL file

*Barcode

2. Calibration items :
*AFC

*RX path loss

*TX PCL

3. PA type:

*Select PA type in the scroll
bar

4. Other settings :

*Select GMSK and/or EPSK
mode

*AFC type is Crystal

5. Select instrument :
*Select CMU or 8960
*De-select Reset CMU200
6. Select FHC

7. Start calibration

Copyright © MediaTek Inc. All rights reserved.

JIL META Factory
Fil: Edit Help

MY Hak databaze hile

Configuration file

Log file

Fesult file

Calibration data initial file

Calibration data result path

Logging file label

Barcode

|0

&) Stop IF7) 1

Reconnect [F3]

LCalibration Ikem

v &FC
v R path lozs

1<

v T FCL
¥

e

[~ TR offset

[ ADC

T PCL Option
v GMSEK

AFC calibration
" TCWCHOD
{* Crystal

BT Option
v Usza BT Tester

CET -

RF cabliration
(* Agilent 8360
R 200

Power supply

Aagilent E3E314 v_li

4
Equipment option
6 | I~ Reset CMU 200 |
!_w FHC

WiFi tester
(o LitePaoint 04w
™ Aagilent 40108

Calibration success
Barcode increazenment

[—
[ Save barcode to NWRAM
[ Save barcode to file

[ Tum off pover zupply

[ Teminate META

Exit META Factary
Barcode Increasement

ID -

[ Save barcode to MYRARM
| I" Save barcode to file

[~ Teminate META

Confidential B

Calibration Fail
Barcode increazement

—

™ Save barcode to NYRAM
[~ Save barcode to file

[ Tumn off power supply

[ Temninate META

Enter META Factory
Read barcode fram

Mare -

Barcode increazement

T

[~ Auto start calibration

2008/06
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Calibration File and Initial Files

Calibration file (traditional calibration)

MT6252.CFG

Initial file (traditional calibration)

1

MT6252.ini

Copyright © MediaTek Inc. All rights reserved. ~ 2008/06 122 MEDINTEK
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Key RF Components: Evaluation
= RX SAW

— Characteristics: Insertion loss/Attenuation
— System performance: Sensitivity/Blocking test

= TX SAW

— Characteristics: Insertion loss/Attenuation
— System performance: Tx output power/Tx noise in Rx band

=  ASM (Antenna Switch Module)

— Characteristics: Insertion loss/Harmonics attenuation/Isolation

— System performance: under normal and extreme condition
RMS and peak phase error/Frequency error/ORFS/Switching transient
Sensitivity
Spurious emission

 FEM (Front-End Module; ASM with RX SAW)

— Characteristics: Insertion loss/Attenuation/Isolation

— System Performance: Under normal and extreme conditions
RMS and peak phase error/Frequency error/ORFS/Switching transient

Sensitivity/Blocking
Spurious emission GjF

Copyright © MediaTek Inc. All rights reserved. ~ 2008/06 MEDINTEK
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PinOut of MT6252 (Same as MT6253)

ANT
HBTx
XM

LBTx

RX(HB) RX(LB)

Diplexer RX Diplexer RX
SAW SAW
Please turn on SWAP
HB LB PCS DCS EGSM GSM850 funCt|On fOF d|p|exer
ik RX SAW usage
MT6252

PCB Layout Sketch -@

Copyright © MediaTek Inc. All rights reserved. ~ 2008/06 MEDINTEK
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RX SAWSs (MT6252)

*Diplexer SAW (The target is these RF external components should be the same as 6253,
but this qualify schedule is TBD)

Vendor Part Number Support Bands | Type | Size(mm2) RF Chip Qualified
s Anasaronm iy e 1 BRRH 1 4 [ Necss
SAMSUNG  [3rviea oY 0 Sopi 1in4 out|1.8x1.4 MT6253
Hitachi Media g‘fhggl‘fgcvtvftfgfgci‘;‘ggrgeve'°p ST 1in 4 out|1.8x1.4 MT6253

Copyright © MediaTek Inc. All rights reserved.  2008/06 126 MEDINTEK
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TX Modules (MT6252)(Schedule TBD)

PA/TxM Components Qualified for MT6253
Type Vendor Part Number Size (mm?) Band Supported

Tx Module | RFMD RF7170 6.63 x 5.24 Semi-Quad

*Note : The target is these RF external components should be the same as 6253, but this
qualify schedule is TBD

Copyright © MediaTek Inc. All rights reserved. ~ 2008/06 MEDINTEK
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Crystal (MT6252) (Schedule TBD)

Qualified Crystal Components

Freq. CL Size
Vendor Part Number (MH2) (pF) (mm2) Status
TXC 7M26000028 26 7.5 3.2x2.5 Approved

Note: Don’t use MT6139/MT6140’s, AD6548 Crystal for MT6252.

Note : The target is these RF external components should be the
same as 6253, but this qualify schedule is TBD

U |

Copyright © MediaTek Inc. All rights reserved. ~ 2008/06 128 MEDINTEK
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VRF / VRF1 & VRF2

. VRF.83 . Close- to AVDD28 RF1 . - .

~ R0 R102 T~
1 2 VRFT 1 02
R/0/ohm /0402 - o R /10/fohm /0402 -

c82

| C83
—NC_C/5.6/pF /0402

—NC_C/18/pF /0402

Close. to AVDD28 RF2

Copyright © MediaTek Inc. All rights reserved. 2008/06 MEDINTEK
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TRX WICKOEE DT ARFe D MRRLD T T i et
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s B MDDaoRFT - - - o [
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RIOVohm 002 | gy - Hizo
C 1000 #nF #0402
HEF'_EUSq- .............
Jzi S ol E
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RX matching

e [Band swap to GSM900
s |
SRS \ \ R MR R R 1] R GEMBSON T
S e L e b L
............................... B | e L o
L1004 HIC L1156 fnH D402
L L LimeMbz [ oTme T s ST e
l 1 e 2 " 1|N1 QDD_DU'T_1 a . Tz y o4 GeheROE
................................ PEEEEE Rl BT L
........................ QDBDUT1 - )
72 CY2vF -
.......... e T e T e andswﬁptﬂGsmsﬁo
............... wa ma T BANASWAPTo GSMES0
GG I B e o N i) S L sEMBGOR T
............................ ‘?5'?9”7—?.............__C_H_E_II.F.IW....
....................................... LApE sl o
......................... == I T e s O T
............................ caho| SN ENSSIMCYOFOORS 0 Loy o o R g Litesndind0:
............................................. L i R [
................................ 1 12 GEI‘uEIIjDN___...
o~ R ALl RS S T Py 2 17
S e e - - Band swap to PCS1900
................................................... cese .0
.......................... T% . [l pogtdodr” o T
........................... . R e T B | D
............................................... CBrsspRaDg:
............................. B e e o |
.......................... o0z T T L PTPE ( B cE= o B 1 1
........... L ?!39..1;..........1. o g R o< S e
Y l IM_1 1900 TOT_1 —— R
T_ ........................... P I =
................... .1g|:“3|3u.'|'-1 A e .
CT35 | ] i] -
e N 1 gl T G and swﬁp tﬂ 0031800
........ i o008 ouT i pand swap to DES180C
AN A Emas e B o NN ST e
........................ w'DI?E?U'T_'E"”'"""""I::n'ﬁ'.f'lll-".l'iili""'
............................... Lraspraleggs o
..................... == T A - e s i T b
........................ m.J.n sAanf EN1GRACMOFDARIY 0 NC o b A L8 fnH0d0:
[N |
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................................................. Crasprroane o
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Stack Up (4 Layers)

VIATYPE

Copyright © MediaTek Inc. All rights reserved.
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TOP (L1)

L2

L3

BOTTOM
(L4)

Confidential B

= TOP layer RF trace
(Microstrip line, Ref. GND plane: L2)

= L2 RF trace,
(strip line, Ref. GND plane: L1 or L3)

— control line

— Power line

— Bottom layer RF trace
(Microstrip line, Ref. GND plane: L3)

LU |

MEDINTEK
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MT6252 PCB RFE layout rules

Done Item
1 | (O |Crystal place as close as possible to MT6252 PIN XTAL (G23)
2 D (Crystal and its trace directly refer to global ground , keep out L1&L2 ground
3 D Crystal ground pin directly connect to global ground , do not connect to other layer GND
4 D PIN XTAL GND (H22) is directly connected to global ground
5 D PIN FREF (J22) should be shielded in inner layer, and its via should keep far away from
Pin XTAL(G23) and trace
6 D Control signals of ASM or Front-end Module do not cross the antenna port or PA outputs
7 D Keep RF trace as 5012
3 D Keep good differential property of RX differential trace
9 | [J [Avoid GND split under MT6252 , especially for L2
D AVDD28_RF1 (C17) & AVDD28_RF2 (E21&E22) bypass cap. place as close as possible
10 e
to MT6252
1 D GND of AVDD28 RF1 (C17) & AVDD28 RF2 (E21 & E22) decoupling cap is directly
connected to global ground
12 D Place AVDD28 TCXO (H20) bypass cap. as close as possible to MT6252
13 D Place AVDD28 RFD (J21) bypass cap. as close as possible to MT6252
D For Camera, LCM, and MSDC, the clock and data should have better GND protection.
14 . . .
Avoid power trace or other trace routing parallel with clock and data.
15 D Place memory as close as possible to MT6252 J
~— Copyright© MedialTeKTnc. A . 008/U6 F i’ Vik l::i.i 1
EE 3
s 3
. i



1. Crystal place as close as possible to MT6252 PIN XTAL (G23)

2. Crystal and its trace directly refer to global ground , keep out L1&L2 ground

3. Crystal ground pin directly connect to global ground , do not connect to
other layer GND

(global
L3 |

Ikll'\

- \
al D)

Q.
™yl
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4. PIN XTAL_GND (H22) is directly connected to global ground

5. PIN FREF (J22) should be shielded in inner layer, and its via
should keep far away from Pin XTAL(G23) and trace

Copyright © MediaTek Inc. All rights reserved.  2008/06 137 MEDINTEK
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6. Control signals of ASM or Front-end Module do not cross

the antenna port or PA outputs

L3

Copyright © MediaTek Inc. All rights reserved. ~ 2008/06 138 MEDINTEK
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7. Keep RF trace as 500

Copyright © MediaTek Inc. All rights reserved. 2008/06 MEDINTEK
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8. Keep good differential property of RX differential trace

CAILRICAILA]
a.  Trace length keep the same between the differential pair
b. GND keep at least larger than 4 time of differential pair

distance, r>4xd

Copyright © MediaTek Inc. All rights reserved. 2008/06 140
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10. AVvDD28 RF1 (C17) & AVDD28 RF2 (E21&E22) bypass cap.

T L ol oV all el e

place as close as pOSSIble to MT6252

VRF.S3  Close to AVDD28/RF1

11. GND of AVDD28 RF1 (C17) & AVDD28 RF2 (E21 & E22)
decoupling cap is directly connected to global ground

12. Place AVDD28 TCXO (H20) bypass cap. as close as
possible to MT6252 e .

Copyright © MediaTek Inc. All rights reserve - - -
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13. Place AVDD28 RFD (J21) bypass cap. as close as
possible to MT6252

14. For Camera, LCM, and MSDC, the clock and data
should have better GND protection. Avoid power trace or
other trace routing parallel with clock and data.

15. Place memory as close as possible to MT6252

Copyright © MediaTek Inc. All rights reserved.  2008/06 142 MEDINTEK



' vt =y

Confidential B

MEDIATEK

| A

w5\ "W\ |
Copyright © MediaTek Inc. Al ri w 1 QX\/




Confidential B

Before prepare

L1 custom rf .h file
PA control logic and schematic of RF module

Due the BPI amount of MT6252 is less than MT6253, it
IS necessary to modify “Vlogic™ pin to BPI_ BUS 1

Defunded function of BPI

Copyright © MediaTek Inc. All rights reserved. ~ 2011/1/17 144 MEDINTEK




BSI/BPI Event Timing: TX

STO (325 Qb)
Standby mode

CW?2: Set TRX, band, Nfrc,
mode = 010

ST1 (280 Qb)
Warm-up mode

ST2 (52 Qb)
TX mode

Confidential B

ST3 (36 Qb)
TX sleep mode

CW1: SX N divider

CW133: Enter TX mode

CW2: mode=000,

CWS57: Set AFC value &
CW4: optimize performance
by band
PT1 (245 Qb) PT2 (20 Qb) PT2B (0 Qb) PT3 (31 Qb)
Dummy Dummy TX mode Return to idle
Idle Idle TRSW, Band SW, PA EN Idle
* BSI CLK=26MHz TX EN / \‘
» Send CW2 first in STO 40 30
X TX
TXFS
0 0 0
STO ST1 ST2 ST3
BSI T T T T
325 270 52 36
PT1 PT2 PT2B PT3
BPI T T T T
245 20 0 31
+=APC
Y MEBIATEK
APC | : i :
36 18 26 5



BSI/BPI Event Timing: RX

Confidential B

SRO (213 Qb) SR1 (148 Qb) SR2 (71 Qb) SR3 (0 Qb)
Standby mode Warm-up mode TX mode TX sleep mode
CW2: Set TRX, band, Nfrc, CW1: SX N divider CW96: RX gain CW2: mode=000,
mode =010 TRX=10
CW57: Set AFC value
PR1 (40 Qb) PR2 (33 Qb) PR3 (6 Qb)
Dummy Dummy Return to idle
Idle TRSW, Band SW, PA EN Idle
RX EN / \1
36 0
X X
RXFS
0 [} 0
SRO SR1  SR2 SR3
s 1 1] !
213 148 71 0
PR1PR2 PR3
BPI T T T
40 33

6
MEDINTEK



.h file form

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

Copyright © MediaTek Inc. All rights reserved.

QB_SRO
QB_SR1
QB_SR2
QB_SR3
QB_SR2M
QB_PR1
QB_PR2
QB_PR3
QB_STO
QB_ST1
QB_ST2
QB_ST3
QB_PT1
QB_PT2
QB_PT2B
QB_PT3
QB_APCON
QB_APCMID
QB_APCOFF
QB_APCDACON

TX_PROPAGATION_DELAY

Modify
Timing
213

148
71

44
40
33

325
280
52

245
20

35
18
26

99
43

2011/1/17 147

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

PDATA_GSM850_PR1
PDATA_GSM850_PR2
PDATA_GSM850_PR3
PDATA_GSM850_PT1
PDATA_GSM850_PT2
PDATA_GSM850_PT2B
PDATA_GSM850_PT3
PDATA_GSM_PR1
PDATA_GSM_PR2
PDATA_GSM_PR3
PDATA_GSM_PT1
PDATA_GSM_PTZ
PDATA_GSM_PTZ2B
PDATA_GSM_PT3
PDATA_DCS_PR1
PDATA_DCS_PR2Z
PDATA_DCS_PR3
PDATA_DCS_PT1
PDATA_DCS_PTZ2
PDATA_DCS_PTZ2B
PDATA_DCS_PT3
PDATA_PCS_PR1
PDATA_PCS_PR2Z
PDATA_PCS_PR3
PDATA_PCS_PT1
PDATA_PCS_PTZ
PDATA_PCS_PTZB
PDATA_PCS_PT3

Confidential B

Modify BPI

PDATA_TIDLE
Ox2
PDATA_IDLE
PDATA_IDLE
PDATA_IDLE
0x12
PDATA_IDLE
PDATA_IDLE
0x2
PDATA_IDLE
PDATA_TIDLE
PDATA_IDLE
0x12
PDATA_IDLE
PDATA_TIDLE
0x3
PDATA_TIDLE
PDATA_IDLE
PDATA_IDLE
0x13
PDATA_IDLE
PDATA_IDLE
0x3
PDATA_IDLE
PDATA_IDLE
PDATA_IDLE
0x13

PDATA_IDLE

MEDIATEK



Timin 0 Confidential B

For MT6252 For MT6253

QB_SRO 213

OR_SR1 148 OB SR1 213
QB_SR2Z 71 QB_SR2 71
QB_SR3 0 QB_SR3 0
QB_SRZM 44 QB _SR2ZM 44
QB_PR1 245 QB_PR1 245
QB_PR2 33 QB_PR2 33
OBR_PR3 6 QB _PR3 6
QB_STO 325

QB_ST1 280 QB_ST1 213
QB_ST2 52 QB_ST2 110
QB_ST3 36 OB ST3 23
QB_PT1 245 QB_PT1 245
QB_PT2 20 QB_PT2 20
QB_PT2B £ QB_PT2B 5
QB_PT3 35 QB_PT3 29
QB _APCON 18 QE_APCON 13
QBE_APCMID 26 QBE_APCMID 26
QBE_APCOFF 9 QB_APCOFF 9
QB_APCDACON 99 QB_APCDACON 99
TX_PROPAGATION_DELAY 43 TX_PROPAGATION_DELAY 43

*The difference between APC off and PT3 is 26QB
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BPI

For MT6252

PDATA_GSM850_PR1
PDATA_GSM850_PR2
PDATA_GSM850_PR3
PDATA_GSM850_PTL
PDATA_GSM850_PT2
PDATA_GSM850_PT2B
PDATA_GSM850_PT3
PDATA_GSM_PR1
PDATA_GSM_PR2
PDATA_GSM_PR3
PDATA_GSM_PT1
PDATA_GSM_PT2
PDATA_GSM_PTZB
PDATA_GSM_PT3
PDATA_DCS_PR1
PDATA_DCS_PR2
PDATA_DCS_PR3
PDATA_DCS_PT1
PDATA_DCS_PT2
PDATA_DCS_PTZB
PDATA_DCS_PT3
PDATA_PCS_PR1
PDATA_PCS_PRZ
PDATA_PCS_PR3
PDATA_PCS_PT1
PDATA_PCS_PTZ2
PDATA_PCS_PTZB
PDATA_PCS_PT3

PDATA_IDLE
0x2
PDATA_IDLE
PDATA_IDLE
PDATA_IDLE
0x12
PDATA_IDLE
PDATA_IDLE
O0x2
PDATA_IDLE
PDATA_IDLE
PDATA_IDLE
0x12
PDATA_IDLE
PDATA_IDLE
0x3
PDATA_IDLE
PDATA_IDLE
PDATA_IDLE
0x13
PDATA_IDLE
PDATA_IDLE
0x3
PDATA_IDLE
PDATA_IDLE
PDATA_IDLE
0x13
PDATA_IDLE
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For MT6253
PDATA_GSM850_PR1
PDATA_GSM850_PR2Z
PDATA_GSM850_PR3
PDATA_GSM850_PT1
PDATA_GSM850_PT2
PDATA_GSM850_PTZ2B
PDATA_GSM850_PT3
PDATA_GSM_PR1
PDATA_GSM_PRZ
PDATA_GSM_PR3
PDATA_GSM_PT1
PDATA_GSM_PTZ2
PDATA_GSM_PTZB
PDATA_GSM_PTS3
PDATA_DCS_PR1
PDATA_DCS_PRZ
PDATA_DCS_PR3
PDATA_DCS_PT1
PDATA_DCS_PTZ2
PDATA_DCS_PTZB
PDATA_DCS_PTS3
PDATA_PCS_PR1
PDATA_PCS_PRZ
PDATA_PCS_PR3
PDATA_PCS_PT1
PDATA_PCS_PTZ2
PDATA_PCS_PTZB
PDATA_PCS_PTS3
PDATA_INIT
PDATA_IDLE

T latatatatat ettt e Ve VeVl Ve T TataTaTataTaTataTata e

Confidential B

0x000
0x002
0x000
0x000
0x002
0x012
0x000
0x000
0x002
0x000
0x000
0x002
0x012
0x000
0x000
0x003
0x000
0x000
0x003
0x013
0x000
0x000
0x003
0x000
0x000
0x003
0x013
0x000
0x000
0x000
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Confidential B

Example for GSM_ PR1

PR1 PRCE :
Idle

O
.
'—r

pin
DCS BEBANDSW

0
viloc 0
hot used 0
hot used 0
PAEN 0
not used 0

0
0
0
0
0
0

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA GSM_PR1 PDATA IDLE ﬁ
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Confidential B

Example for GSM_PR?2

O
.
'—r

pin

DCS BANDSW
Vioc

hot used
hot used
PAEN

not used

PRCB

PR2 0
1

0

0

0

0

hot used 0
0

0

0

0

0

TRSW, Band SW

hot used
hot used
hot used

mmwmmhwmpq

Binary: 0000 0000 0010 ===y Hexadecimal: 2

Transform

PDATA_GSM_PR2 0x2
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Confidential B

Example for GSM_ PR3

O
.
'—r

pin

DCS BANDSW
Vioc

hot used
hot used
PAEN

PR3 PRCE :
0

0

0

0

0

not used 0
0

0

0

0

0

0

Return to Idle

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA_GSM_PR3 PDATA IDLE
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Confidential B

Example for GSM _PT1

PT1 PRCE :
Idle

O
.
'—r

pin
DCS BEBANDSW

0
viloc 0
hot used 0
hot used 0
PAEN 0
not used 0

0
0
0
0
0
0

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA_GSM_PT1 = PDATA_IDLE ﬁ
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Confidential B

Example for GSM _PT2

O
.
'—r

pin

PRCE :
PT2 DCS BANDSW

Idle

0
viloc 0
hot used 0
hot used 0
PAEN 0
not used 0

0
0
0
0
0
0

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA_GSM_PT2  PDATA_IDLE ﬁ
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Example for GSM_PT2B

O
.
'—r

pin

DCS BANDSW
Vioc

hot used
hot used
PAEN

not used

PT2B PRCB 0
1
0
0
1
0
hot used 0
0
0
0
0
0

TRSW
BANDSW_DCS
PAEN on

hot used
hot used
hot used

mmwmmhwmpq

Binary: 0000 0001 0010 === Hexadecimal: 12

Transform

PDATA GSM _PT2B  0x12 -E
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Confidential B

Example for GSM _PT3

O
.
'—r

pin

DCS BANDSW
Vioc

hot used
hot used
PAEN

PT3 PRCE :
0
0
0
0
0
not used 0
0
0
0
0
0
0

Return to Idle

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA_GSM_PT3 = PDATA_IDLE
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Confidential B

Example for DCS_PR1

PR1 PRCE :
Idle

O
.
'—r

pin
DCS BEBANDSW

0
viloc 0
hot used 0
hot used 0
PAEN 0
not used 0

0
0
0
0
0
0

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA_DCS_PR1  PDATA IDLE ﬁ
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Example for DCS_PR2

O
.
'—r

pin

DCS BANDSW
Vioc

hot used
hot used
PAEN

not used

PR? PRCB 1
1
0
0
0
0
hot used 0
0
0
0
0
0

TRSW, Band SW

hot used
hot used
hot used

mmwmmhwmpq

Binary: 0000 0000 0011 ===y Hexadecimal: 3

Transform

PDATA DCS PR2  0x3
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Example for DCS_PR3

O
.
'—r

pin

DCS BANDSW
Vioc

hot used
hot used
PAEN

PR3 PRCE :
0

0

0

0

0

not used 0
0

0

0

0

0

0

Return to Idle

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA_DCS_PR3  PDATA IDLE
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Example for DCS_PT1

PT1 PRCE :
Idle

O
.
'—r

pin
DCS BEBANDSW

0
viloc 0
hot used 0
hot used 0
PAEN 0
not used 0

0
0
0
0
0
0

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0010 0000 0000 =======sp Hexadecimal: 000

Transform

PDATA DCS PT1 PDATA IDLE ﬁ
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Example for DCS_PT2

O
.
'—r

pin

PRCE :
PT2 DCS BANDSW

Idle

0
viloc 0
hot used 0
hot used 0
PAEN 0
not used 0

0
0
0
0
0
0

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA DCS PT2 PDATA IDLE ﬁ
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Example for DCS_PT2B

O
.
'—r

pin

DCS BANDSW
Vioc

hot used
hot used
PAEN

not used

PT2B PRCB 1
1
0
0
1
0
hot used 0
0
0
0
0
0

TRSW
BANDSW_DCS
PAEN on

hot used
hot used
hot used

mmwmmhwmpq

Binary: 0000 0001 0011 ===y Hexadecimal: 13

Transform

PDATA DCS PT2B 0x13 -E
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Example for DCS_PT3

O
.
'—r

pin

DCS BANDSW
Vioc

hot used
hot used
PAEN

PT3 PRCB
0
0
0
0
0
not used 0
0
0
0
0
0
0

Return to Idle

hot used
hot used
not used
hot used

mmwmmhwmpq

Binary: 0000 0000 0000 ===y Hexadecimal: 000

Transform

PDATA_DCS_PT3 PDATA IDLE ﬁ
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Summery

= Timing
— The unit of timing is QB
— The difference between APC off and PT3 is 26QB

— Due the transceiver architecture deference, SR timing have to
be modified.

= BPI
— BPIl is expressed by hexadecimal, but edited by binary
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