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MT6516 PackageMT6516 Package

0.260.211.20.30.378 / 0.5355641515

CA1A (Max.)be1 / e2NED

Substrate Thk.Stand OffPackage Thk.Ball Dia.Ball PitchBall CountBody Size

Table 1 Definition of TFBGA 15mm*15mm, 564-ball, 0.378 mm pitch Package (Unit: mm)
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Design Notice Design Notice --
MT6MT6516 Schematic Design Notice516 Schematic Design Notice
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Schematic Notice (2/7)Schematic Notice (2/7)

The AVDD Power must follow the connection show above 
to avoid the influence between AFE, RFE and MBUF
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Schematic Notice (3/7)Schematic Notice (3/7)

Connect AU_VCM_NO
to GND

Add 2 capacitors (1uF, 0.1uF)
in AVDD12_PLL 
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MCDA31

MCDA11

MCCM01

MCCK1

MCDA01

MCDA21

J501

SD_CARD_SOCKET (SKT SD/MMC Standard Ty

TF_5015880801-A

DAT2
1

CD/DAT3
2 CMD
3

VDD
4 CLK
5 VSS2
6 DAT0
7 DAT1
8

Shield
11Shield
10

Shield
12

Shield
9

VDD

•For better interoperability 
and stability, please 
reserve 47k ohm in each 
memory card interface 
line.

Schematic Notice (4/7)Schematic Notice (4/7)
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Schematic Notice (5/7)Schematic Notice (5/7)
Add a diode between MT6516 PWR_KEY
and MT6326 PWRKEY 

MT6516

MT6326 PMIC

Power Key Bottom

Add a diode and a EINT 
to MT6326 PWRKEY 

Add a 1k resistor to avoid ESD damage.
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U100E

tk65_18

MT6516-564/P0.53/B0.27(15X15)/IAC

JTRST_B
AD34

JTCK
AD38

JTDI
AB36

JTMS
AC33

JTDO
AC35

JRTCK
AB34

J2TRST_B
AM32

J2TCK
AK30

J2TDI
AN33

J2TMS
AP34

J2TDO
AR35

J2RTCK
AL31

IONEJTAG
T38

JZTRST_B 16

JZTDO 16
JZTMS 16
JZTDI 16
JZTCK 16

JTDI16

JTDO16

JTCK16

JZRTCK 16

JTMS16

JRTCK16

JTRST_B16

IONEJTAG 16

Schematic Notice (6/7) :Debug PortSchematic Notice (6/7) :Debug Port

ARM9 (AP side) JTAG

ARM7 (Modem side) JTAG

Use only one JTAG to control AP and modem side MCU

 





Copyright © MediaTek Inc.  All rights reserved. 15

RF IQ Connection ( Remember add 510ohm RF IQ Connection ( Remember add 510ohm 
Between Baseband and MT6140D)Between Baseband and MT6140D)
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Reset Button Design Suggestion Reset Button Design Suggestion 
1. Basically, the MT6516 phone don’t need reset button. 

(Users remove battery when system hang)

2. There are two kinds of suggestion design of reset 
button.
1. Only add a pull low button on SYSRST_B pin

1. Advantage : cost effective
2. Disadvantage  : User must press pwrkey to restart system

2. Add a reset chip on pwrkey pin and SYSRST_B pin. 
1. Advantage     : User can press reset then direct restart the phone.
2. Disadvantage  : Need a extra reset chip

PWRKEY

SW702

KSW

12 SYSRST_B
reset chip

Reset chip that only 
generate one pulse

SW702

KSW

12 SYSRST_B
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Default UART Dispatch NoticeDefault UART Dispatch Notice

UART1

UART3

USB Port

COPY HEREUART2

UART4

Download Bootloader, META Link, Production Line 
Test Point

User Define, Default Use for AGPS

User Define, Default Use for Bluetooth

Data Log for Debugging, Boot-Up Selection and 
Setting. Modem side META link.

Download Image BIN file, Active Sync, Mass Storage, 
RNDIS
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MT6326 PMIC Design NoticeMT6326 PMIC Design Notice

Copyright © MediaTek Inc. All rights reserved.

 



Copyright © MediaTek Inc.  All rights reserved. 21

MT6326 PMICMT6326 PMIC

Base Band
Processor

2G Transceiver

Memory
RAM

Flash

Boost Converter
1. Back Light
2. Flash Light
3. USB OTG

KP LED Driver
(Open Drain)

Vibrator Driver
(Open Drain)

Class-D
Audio Amplifier 1

WIFI

BlueTooth

Camera Sensor
(AF)

Audio Switch

Charger 
Controller

Reset 
Generator

I2C

M

1 2 3

4 5 6

7 8 9

0 #

LCM 
Module

USB 
Device

SIM1

Class-D
Audio Amplifier 2

Essential LDOs
VA
VIO 

VRTC1
VRTC2
VSIM1
VGP2

2 DC-DC
(For Vcore)

DVFS

DC-DC (For 
Vmem)

2G Transceiver 
LDOs

VRF, VTCXO

Basic Feature 
LDOs

VUSB, VBT
VCAM_D
VCAM_A

Extra LDOs
WIFI

General Purpose

Vcore2 1.2(0.9_1.8V(1.5)/600mA

Vm 1.8_2.8V/600 mA

VIO_2.8V/150mA
VA_2.8V/150mA
Vrtc1_2.8V/2mA

VUSB 3.3V/100mA
VBT 2.8_3V/100mA

VCAM_D 1.3_1.5_1.8_2.8V/100mA

VCAM_A 1.8_2.5_2.8V/250mA

VRF 2.8V/250mA
VTCXO 2.8V/50mA

Vrtc2_1.2_1.5V/0.1mA

Backup Battery

VWIFI2V8 2.8_3_3.3V/150mA
VWIFI3V3 2.8_3_3.3V/300mA

MT6326

Control

3G Transceiver
LDOs

VPA 1.3~3.4V/600mA 3G PA
Analog Switch

SDIO DeviceVSDIO 2.8_3.3V/350mA

3G TransceiverV3GRX 2.8_3_3.3V/100mA
V3GTX 2.8_3_3.3V/200mA

DC-DC
(For 3G PA)

PMOS
+Rsense

Charger 
In

Current Sink *8
(Current sharing)

(MUX)

Vcore1 1.2(0.9_1.8V(1.5)/600mA

2-in-1 
Receiver

VGP1 1.8/2.8/100mA

SIM2

VSIM1 1.8_3V/100mA

VSIM2 1.8_3V/100mA
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IC Protection: PWRKEY and BAT_ONIC Protection: PWRKEY and BAT_ON

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

Please reserve 1k resistor on phone 
PCB to protect BAT_ON pin if 
BAT_ON is used to detect battery.
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IC Protection: VBATIC Protection: VBAT
I/O Cable

MT6326 Power Supply

Phone

V-

V+

GND

VBAT

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

Reserve
1000uF  or above capacitor at the 
output of power supply, and at the 
end of connector cable.

MT6326 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.
2. Add Zener diode (5.1V) to protect the IC against low frequency voltage surge. Put it 
between battery connector and MT6326.
Notice: If using IO 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 when VBAT = 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). 
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IC Protection: CHRINIC Protection: CHRIN

7V
9V

MT6223/35/38
/MT6326

6.8V9VCharger OVP Point
30V15VMax. Charger Input

External 
OVP/OCP

MT6305
/MT6318

VCHG

R201 0

U202

BQ24316

1

2 7

8

3

4 5

6

IN

VSS ILIM

OUT

NC

/fault /CE

VBAT

VBAT

TO CHRIN

C235

1u
 (1

6V
 0

80
5)

CHRIN

R202 220K

R
20

5

25K

C205
1uF 

F201

FUSE(1A 0603)

External OVP/OCP: 

NC

Notice : 

You can get better charger protection by 

using external OVP/OCP device.

OVP/OCP Qualified Vendor : 

1. TI – BQ24314
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IC Protection: OVP + ChargerIC Protection: OVP + Charger

7V

9V

MT6223/35/38
/MT6326

6.17V(APL3206)
6.8V(APL3206A)9VCharger OVP Point

30V15VMax. Charger Input

External 
OVP/OCP

MT6305
/MT6318

OVP/OCP + Charger Qualified Vendor : 

1. ANPEC - APL3206 QBI

External OVP + Charger : 

Notice : 

You can get better charger protection by 

using external OVP/OCP device.
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MT6MT6516 Design Notice (Audio)516 Design Notice (Audio)
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MT6516 Design Notice (Speech)MT6516 Design Notice (Speech)
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MTMT6516 Camera Design Notice6516 Camera Design Notice
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MTMT6516 6516 LCMLCM Design NoticeDesign Notice
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High Speed High Speed MMemory emory LLayout ayout RuleRule
Mobile DDR SDRAMMobile DDR SDRAM
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High Speed Memory Layout ConsiderationsHigh Speed Memory Layout Considerations

2. All traces are routed above a solid GND plane , and under a DC 
power plane (VBAT domain) to provide good shield  (the traces 
of  memory interface protected by VBAT and GND)
e.g.  1st layer : VBAT

2nd layer: Trace  (strongly recommended - the same group 
of  traces routed on the same layer)
3rd layer:  Trace
4th layer:  GND

Note: All power trace bypass capacitors must be placed as close to the 
devices' power pins as possible, and all capacitor's GND should have    
the shortest  and widest trace to the GND plane.
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High Speed Memory Layout ConsiderationsHigh Speed Memory Layout Considerations

Data jitter=1.04ns
Strobe jitter=85.6ps

P-P= 499mV

Data jitter=1.22ns
Strobe jitter=145ps

P-P= 598mV

Data jitter=0.892ns
Strobe jitter=78.5ps

P-P= 307mV

Only power traceOnly power trace
Not good

Added a small Added a small 
power plane power plane 
under BB chipunder BB chip
Better

Added  power Added  power 
plane under BB plane under BB 
chip  and DRAMchip  and DRAM
Best

Data jitter=1ns
Strobe jitter=348ps

@output
of receiver

@IO pad@IO pad
of receiverof receiver

@IO pad 
of driver

@IO pad
of receiver

@IO pad 
of driver

@IO pad 
of driver

@output
of receiver

@IO pad
of receiver

@output
of receiver

Data jitter=0.775ns
Strobe jitter=261ps

Data jitter=0.584ns
Strobe jitter=110ps

Add a power plane on PCB to enhance performance (reducing signal jitter)
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High Speed Memory Layout ConsiderationsHigh Speed Memory Layout Considerations

1. Data group (1/2)
– DQx and DQS must be routed in a group and routed in the same layer 

and reduce via counts if possible. 
e.g.
D[0:7] is aligned to DQS[0];  
D[8:15] is aligned to DQS[1].
So, D[0:7] must be routed in a group with DQS[0],
and D[8:15] must be routed in a group with DQS[1].
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space width: 1.5W
DQS1 trace width: W

DQS0 trace width: W

GND Via required on entire GND shield

High Speed Memory Layout ConsiderationsHigh Speed Memory Layout Considerations

1. Data group (2/2) (Remind : power/GND plane is the most important)
– Within the same data group:  (Max. trace length – 500 mil )< Trace  length < (Max. trace 

length)
– Between different data group: (Max. trace length – 500 mil )< Trace  length < (Max. trace 

length)
| DQS - Clock trace length | < 300 mil  

– If possible, control data trace impedance to ensure it meets the requirement  
(please check input impedance of memory). 

– Within the same group if DQx trace width is  W, the space between DQx is 1.5 W. 
– To reduce the crosstalk on DQSx , GND shielding is required.
– If the trace width is W , the trace space between DQSx and GND is at least 1.5W, and the 

width between DQS0 and DQS1 is at least 3W. 
– Do not route data group traces in parallel for a  long distance.

12mil 

DQSx Serpentine SpacingSerpentine Spacing
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Space width 1.5W 1.5W 1.5W

GND need GND VIA on whole GND shield

Differential clock pair (trace width: W)

High Speed Memory Layout ConsiderationsHigh Speed Memory Layout Considerations

2. Clock group (1/2)
– There are a differential pair of high speed clocks in the DDR SDRAM memory 

device, so we need to take care of these traces to ensure the clock integrity.
– Route these 2 clock traces in parallel and keep equal trace length.
– Control clock trace impedance (please check memory device). If clock trace is W the 

space between clk and /clk is at least 1.5W and there need GND shield wrap around 
the  clock differential pair. The space GND and Clock trace at least 1.5W , and the 
GND shield need enough GND via if we can not give enough GND via , we would 
rather take GND shield off , and the space to adjacent signals is at least 2W.
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High Speed Memory Layout ConsiderationsHigh Speed Memory Layout Considerations

2. Clock group (2/2)
– Away from other high frequency  traces
– Each clock trace must have solid power and ground plane 

near the entire route. 
– Each clock trace is recommended to route on the same layer 

to reduce Via number, and to keep the same trace 
characteristics.
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Schematics and Cable Design

MT6516 USB Design NotesMT6516 USB Design Notes

 
























































































































































































































































