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Brief Introduction to. M¥6737

= MT6737 is a new-generation LTE smart phone solution provided by
MediaTek, which is produced on TSMC 28nm process with Octa-Core
ARM Cortex-A53 running up to 1.25GHz.
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ackage Outline of MT6737
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- Package info.

- Body size: 12.6x12.6x0.9mm

- Ball pitch: 0.4mm

- Ball diameter: 0.25mm

- Ball count: 641
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MT6737 Footprint Recommendation

Note:

« AllMT6737 pins are recommended to use copper defined (as Figure 1)

* Recommended stencil opening = 0.25mm square with 0.075R angle (as Figure 2 green

area.)

*  We recommend you use 0.1/0.25mm (drill/land)laser via on PAD to improve the yield of
SMT.

Figure 1

Figure 2

0.25mm

Copper Defined

, Co@efined PCB land pad

er mask opening rule

and

a§| size a | 025mm | 9.8mil
ﬁ ask opening | b |a+0.075mm | a+3mil
Ider mask clearance | ¢ | 0.038mm | 1.5mil
d | 0.075mm | 3mil
i e 0.4mm | 15.8mil
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MT6737 PCB Stack-up Recemniendations

= The total thickness of PCB is recommended to be less than 0.9mm*10%.

= Follow the recommended layer stack-up which defines the thickness and material to
achieve optimal electrical performance.

= There are only specific arrangements on'LPDDR2/3 and PDN (CPU, GPU, VCORE and
LTE).

= For other signals, follow the PCB design guidelines in this document.
= Recommendations on stack-up:

e 6layers with HDI1

e 8layers with HDI1

e 8 layers with HDI2 (stackedvia)

m CONFEIDENTIAL A 10



6L HDI-1 (1-4-1), 0.8mm

sWwith |

Suggestion (0.8 mm)

Layer definition
Signal/Power/Ground (S/P/G)

0.8 mm *10%

Layers Stackup Theoretic | Theoretic _ GPU/TOP/
thickness thlclfness Material ER |(LPDDR2/3 CPU LTE Others
mils
3.5
Copper G/S S
0.076 3.0 Prepreg (1080) | 3.9
L2 0.030 1.2 Copper G/S S
0.102 4 Prepreg (2116) | 4.1
Copper G G G G
4.4
Copper G/S P G/P/S
0.102 4.0 Prepreg (2116) 4.1
L5 0.030 1.2 Copper P P G/P/S
0.076 3.0 Prepreg (1080) 3.9
Copper G G G G
3.5

If you need to change the thickness of PCB, keep the PP
thickness and adjust the core thickness to meet the
requirement.

y MEDINTEK 4
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z

vith |

e 2N
8L HDI-1 (1-6-1), 0.8mm
Suggestion (0.8 mm) Signal/I;-:\szl;;lgr-:;::gn(S/P/G)
Layers Stacku i i
Y P -::-Il:ieccl)(;eet;cs -::-Il:ieccl)(;eet;cs Material ER |LPDDR2/3 CPU GPUL{r-II-EOP/ Others
mm mils
0.010 0.4 3.5
L1 0.033 1.3 Copper G/S S
0.076 3.0 Prepreg (1080) 3.9
L2 0.030 1.2 Copper G/S S
| 0.076 3.0 Prepreg (1080) | 3.9
| 0.015 0.6 Copper G G G G
4.1
l Copper G/S P G/P/S
| 0.102 4.0 Prepreg (2116) | 4.1
l Copper P G G G/P/S
4.1
l Copper G P P/G
| 0.076 3.0 Prepreg (1080) | 3.9
| 0.030 1.2 Coper G G G/S
0.076 3.0 Prepreg (1080) 3.9
Copper G G G G/S
3.5
0.8 mm +10%

Y meointex 4

= If you need to change the thickness of PCB, keep the PP thickness and
adjust the core thickness to meet the requirement.

CONEIDENTIAL A
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8L HDI-2 (1-1-4-1-1), 0.9mm/0.65mm

1

| [ @
(9] ( 1

Suggestion (0.9 mm)

Suggestion (0.65 mm)

Layout definition
Signal/Power/Ground (S/P/G)

0.9 mm £10%

0.65 mm £10%

Layers Theoretic | Theoretic Theoretic | Theoretic
thickness| thickness Material ER thickness | thickness Material ER | LPDDR2 GPU/
(mm) (mils) (mm) (mils) /3 CPU  lrop/LTE| Others
3.5
Copper Copper G/S S
0.076 3.0 Prepreg (1080) 3.9 0.056 2.2 Prepreg (1080) | 3.9
L2 0.030 1.2 Copper 0.030 1.2 Copper G/S S
0.076 3.0 Prepreg (1080) 3.9 0.056 2.2 Prepreg (1080) | 3.9
L3 0.031 1.2 Copper 0.030 1.2 Copper G G G G
Prepreg (2116) 4.1 Prepreg (1080) | 3.9
Copper Copper G/S P G/P/S
4.1
Copper Copper P G G/P/S
0.102 4.0 Prepreg (2116) 4.1 0.056 2.2 Prepreg (1080) | 3.9
L6 0.031 1.2 Copper 0.031 1.2 Copper G P P/G
0.076 3.0 Prepreg (1080) 3.9 0.056 2.2 Prepreg (1080) | 3.9
L7 0.030 1.2 Coper 0.030 1.2 Coper G G G/S
Prepreg (1080) 3.9 Prepreg (1080) | 3.9
Copper Copper G G G G/S
3.5

If you need to change the thickness of PCB, keep the PP
thickness and adjust the core thickness to meet the
requirement.

CONEIDENTIAL A
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Common Rules anddiaType

= Min. trace width/spacing:
= Under MT6737: 3/3mil

=  Breakout area: 4/4 mil

Clearance Eules: Default rules Clearance Eules: Default rules

Same net Trace widh Minimurn - Recommended  Masimun kit Trace width Minirmurm - Recommended M aximun
[ Al | Comer || wia | |4 | |4 | |2|:||:| | [ Al [ Comer |[ via | |4 | |4 | |2EIEI |
:I‘»TD 0 2 Clearance [ S"v"h;aD ]D 2 Clearance
[ Trace ]EI [ Al ][ Trace ][ Yia Pad ][ SMD ][EUF'F'ET] [ Trace ]D [ & ][ Trace ][ Yia [ Pad ][ SMD ][Eupper]
| Pad |0 Trace J|3 [ Pad ]D Trace |4
? [ via ]2 3 [ Via |4 4

Under chip Pad |3 3 4 Breakout [ Pad_J4 4 4

[ sMD |3 3 4 7 [ area L EEL 4 4 7
Other [ Test 4 4 4 4 Other BESE T 4 4

[CUI:'I:'ET] 4 4 B B B [ Copper ] 4 4 B G B
Drillto diil: - Body to body: Boad J10 |10 J10 10 0 Dril to dil: ~ Body ta body: Board |10 10 10 10 10
5 o | Lo J25 25 280, f25 |25 = o - [miJ2s  fas fas a5 es

= Viatype:
e Blind Via (under chip) =>» 4/10 mil
e Blind Via (outside chip) =»4/12 mil
e Buried Via = 10/18mil
e Through Via =» 12/20 mil
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Fan out by top layer for the 1%t &
2" rows (balls marked in yellow).

Fan out by layer2 for the 3" to 5t
rows. Place blind vias (4/10mil) on
ball pads (balls marked in pink).

Fan out by layer4 for he 5t to
~rows (balls marked in blue).
When you place the buried via,
keep GND and PWR plane as solid
as possible.

Green and red balls are all
PWR/GND balls. Keep GND and
PWR plane as solid as possible.
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PCB Module Design MM D

MediaTek Module Design

= You recommend you adopt modules by MediaTek as the first priority.

As the design trend turns to developing light, thin'and higher battery capacity on smart
phones, the complexity on system design becomes a‘great challenge nowadays. It is a
time and cost consuming process to meet the layout constraints and deliver a good signal
and power integrity.

To assist our customers to rapidly design a correct, performance-oriented and reliable
layout on PCB, we have introduced the MIMID (MlediaTekModuleDesign) solution. MMD
provides optimized CPU and MCP layout design with guaranteed performance and
stability. Meanwhile, it greatly shortens the time to market.

The main purpose of MMD is providing a convenient and flexible solution for our
customers. The ideal condition is to implant the modules without any modification.
However, if the module cannot match your mechanics, you can still partially adopt MMD
and enjoy the benefits from it.

Contact your corresponding FAE when you have any problem in introducing MMD.

LTy covoeas 18



Enabling your High-speed Digital Design~
SIE (signallntegrityExpress): Sl/Pl simulation support




Ball # Signal Name Description Grouping
C7, A8, B8, A9, D9, B10, C10, A11, B11, C11, A12,
B12, D12, B13, A14, A15, B15, D15, B16, A17, B17, .
D17, A18, C18, B19, A20, B20, D20, A21, B21, D21, 32 DQ[0:31] Data bus DQ
B22
D7,C14, D14, C19 4 DQM[0:3] Data mask
DQS T[0:3] . . .
E12, F12, E15, F15, E17, F17, E20, F20 8 DQS_C[0:3] Differential data strobe pair DQS
D1, B2, C2, D2, A3, C3, A5, A6, B6, D6 10 CA[0:9] Command/Address inputs
CKE
B3, B4, D4 3 CSO_N C(':%Cik §2|aet<):|te C/A
CS1 N P
E2 1 EXTDN Drive Strength Calibration
F16 1 VREF Reference voltage
CLKO T . . :
E9, F9 2 CLKO_C Differential clock pair CLK
Provide LPDDR3 DRAM
G9, H9, G12, H12, G14, H14, G16, H16, G18, H18 8 DDRV controller I/O power. LPDDR3_PWR

V=1.2V, (1.14V/1.3V)

The LPDDR3 memory interface operates up to 1600Mbps and will suffer signal integrity issues due
to strong electromagnetic coupling between signal traces. Thus, we strongly recommend you adopt
the MIMID (MediaTek Module Design) solution. If MMD cannot be employed into your design, follow

the PCB design guidelines given below.




107 LFPU

LPDDR3_eMCP placement guidelines:

1. Place LPDDR3_eMCP close to MT6737 and control AAY min.= 0.5mm (min. is better).

2. Placeit as the figure below. If there is a location shift, route the traces between MT6737
and LPDDR3_MCP directly.

AY min. =0.5mm

ssezrsesMennhall

1
f

> i

N\TLOH it
Top-Side

CONEIDENTIAL A
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PCB Design Guidelines for LPDDR3<1600Mbps

Basic constraint and layer suggestions

1.

B ow

Follow the routing constraint and layer suggestion as the figure below and route the traces
between MT6737 and LPDDR3_eMCP as short as possible.

Trace width/spacing:

Under MT6737: 3mil/3mil

Outside MT6737: 3mil/3mil

Route at L1, L2 and L4. Keep L3 as solid GND plane and L5 as solid PWR plane.

Do not overlap the signal traces between L1 and L2.

All the signal traces don’t need length control and impedance control.

AY min. =0.5mm




Ball # Signal Name Description Grouping

C7, A8, B8, A9, D9, B10, C10, A11, B11, C11, Al12, B12,

D12, B13, Al14, A15, B15, D15, B16, A17,B17, D17, A18, 32 RDQ[0:31] Data bus
C18, B19, A20, B20, D20, A21, B21, D21, B22 DQ
D7,C14, D14, C19 4 RDQM[0:3] Data mask
1. Route signal at L1 and L2. Keep L3 as a solid ground plane. Keep DO&DM as short as possible.
2.  Except for the breakout region, keep the ground trace at L2 under signal traces at L1.
3. Isolate every three signal traces with 3mil/3mil ground traces at L1 (as the figure below).
4. Isolate each signal trace with 3mil/3mil ground traces at L2. Do not overlap the signal traces between L1 and L2 (as the figure below).

5. Make sure each guarding GND trace is with well connected GND vias to L3 GND plane, both in SOC/MCP sides.

B oa/pm

Recommend !

WWWWWWWWW
OO

L1 (signal/GND) U B -

W WWWWWWW W w
«N—N—N—N—N—N—N—N—N—N—V

L2(signal/GND) & . 0 .
L3GnD) I

1. Overlapped
NG! PP e
2. L2 without ground shielding
L3 split ref. plane
L1 (Signal) [ ] [ ] [ |
LZ(SignaI) [ ] [ ) | p =
L3eno) N N

CONEIDENTIAL A 23



PCB De5|gn Guidelinesfor-CA

Ball Signal Name Description Grouping
D1, B2, C2, D2, A3, C3, A5, A6, B6, D6 10 RA[0:9] Command/Addressinputs
53 B4, D4 5 RCKE/RCSO_B Clock enable C/A
Y RCS1_B Chip select

1. Route CA5~CA9, CKE,CS0,CS1 at L1/L2. Keep solid planes at L3. Keep trace length as short as possible.
2. Route CA0~CA4,at L4. Keep space 2W.
3. Route DQ/DM/CMD/CA(CA5~CA9, CSO, CS1, CKE) at L1 & L2.

1) Isolate every signal trace with 3mil/3mil ground traces at L1.

2) Isolate every signal trace with 3mil/3mil ground traces at L2.

3) Do not overlap the signal traces between L1 and L2 (as the figure below).

Recommend | PCB L1 PCB L2 PCB L4
W W W W W W W W —— —
L1 (Signal/GND) 0 BB [0 [ &3
aenaanD) SR R R R
L3(GND) |
2W 2W 2W 2W
L4(Signal/GND) 1 [ 1 [
L5(PWR) a7 ]
1. Overlapped
NG ! 2. L2 without ground shielding
3. L3 splitref. plane
L1 (Signal) | [ | ] 1
L2(Signal) [ | [ 1 0/ A
T o) R 0 O 0 S ‘
W CONEIDENTIAL A -GND 24

[ ca(cao~cas) [[] cA(CA5~CA9, CSO, CS1, CKE)



PCB Design Guidelines for!D@QS; CLK

Ball # Signal Name Description
E12, F12, E15, F15,E17, F17, E20, EDQS[0:3] ; . .
£20 8 /EDQS[0:3] Differential data strobe pair (DQS)
EDCLK . . .
E9, F9 2 JEDCLK Differential clock pair (CLK)

PCB layout guidelines:

1. DQS and CLK are differential pairs
Keep P/N parallel route at L4. Keep solid planes at L3 and L5.
Isolate each differential pair with 3mil/3mil ground traces

2. Tracewidth / spacing:
Under MT6737: 3mil/3mil
Outside MT6737: 3mil/3mil
W¢ =3mil

3. - Keep via spacing, W,,,,2 10 mil, to form power and ground
passages.

L3evy)

L4 (signal)

LSewr)
[Eevo [ voo_emi [ ck/pas

T covomans -



Guidelines for PWR/GND Plane

PCB layout guidelines: L3(eNo)
1. Prevent voids by vias. Keep solid We ‘W W W W W We
planes at L3 and LS. L4 (signal) LN N MG
2. Keep all the traces within L3 (GND)
and L5(PWR) boundaries. L5wpwr)
3. Keep via spacing, W,;,,2 10 mil, to
form power and ground passages.
Note: PTH
W,;,,2 10 mils

m CONEIDENTIAL A 26



LPDDR3 VREF Guideline

Ball # | Signal Name Description

F16 1 VREF Reference Voltage

1. Place voltage divider consisting of two 1K~10K Q 1%
resistors.

2. Do not route close to other high-speed signal traces.

3. Isolate EVREF with ground or power.

4. Route directly to L4 with ground isolation as the
figure below. Keep 4mil spacing with ground at L4.

5. Place two 0.1uF and one 1uF decoupling capacitors in
the bottom layer.

MT6737

LPDDR2/3

EVREF EVREF @) . @)EVREF
3§ - |
I e
L T N
* IS N
- L |
B Tif?m.-m.-n- I NS
&1 BYREF Y, EVEEF D AT .
- 7 " E. O I
HIEIIKI:;:211i i C20E %{Cﬁmfﬁ - -
i:”m.‘rﬂ:ﬂl' ”—’
‘._ | 2-sided smT

-
- -
- -
S e e ———————

LTy covoeas

Route at L4 and

Connect the resistor
divider and decaps

Through vias
to L4 directly

shielded by
ground

directly




LPDDR3 REXTDN Guideline

Ball

# | Signal Name

Description

E2

1 REXTDN

Drive Strength Calibration

Place one 36Q (1%) pull-down resistor for REXTDN.

(Default not SMT)
Route directly to L4 with ground isolation as the figure

below.

REXTDN

R221

CONFEIDENTIAL A

MT6737

REXTDN

L,

LPDDR2/3
)

-
S

. \
Resistor \

~J 2-sided SMT S

-~ -
————————

28
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PCB Layout Guidelines for DVDP12_EMI

DRAM caps

(0.1uF x 5) <
(2.2uFx2)

MT6328
(PMIC)

—G9  pvpp12_PRYHP12_EMI

—G12_ pypp12 EM
—G14  pypp12 EMI
—G16 ' pypp12_EMI

critical path —G18 pvpD12_ENI )

—HS  pvpD12_EMI L
—H12 | pvpp12_Fmi DRAM caps
—H14 ' pypp12 Emi
—H18 | pvpp12-EMI

—H18  pvoprz e | MT6737

MT6328

The PDN networks start from MT6328( PMIC) output pin, pass through DRAM caps and finally to MT6737.

The “critical pass” is defined as the path from DRAM caps to MT6737. The routing should meet the design guideline.

Place five 0.1uF and two 2.2uF capacitors close to MT6737 DVDD12_EMI.

L1 is defined as the trace length from DRAM caps to MT6737 DVDD12_EMLI. It should be routed as short as possible.

Other PCB design guidelines are listed below.

2-sided SMT: Place five 0.1uF and two 2.2uF caps right under the ball-outs of MT6737 DVDD12_EMI with moderate

amount of direct vias. Please strictly follow the design constraints.

Y covomnns




Via Interconnection for DV\DD12" EMI

‘: Via interconnect to PWR

PWR plane/
PWR wide trace

GND plane/
GND wide trace

‘ : Via interconnect to GND

® Design suggestions for via interconnection

Via interconnect is critical in delivering current between each layer and is usually the

bottleneck in the entire PDN networking. Thus, we strongly recommend you follow

the related PWR/GND layout guidelines.

1. PWR/GND via is recommended to connect to the “wide power trace” and also
placed as close as possible to the decoupling capacitor.

2. Each decoupling capacitor should have at last one pair PIWR/GND via. If the
routing space is available, more PWR/GND vias are recommended. The ratio of
Pad: Laser via: PTH via =1: 1: 1. Try to distribute PTH & Laser vias uniformly.

LTy covoeas 50



Via Interconnection for DVYDD12 EMI

@® PCB Via Interconnection Suggestions for DVDD12_EMI: (Top view of MT6737 PEB)

1.

m CONEIDENTIAL A

The # of blind via & PTH via beneath the DVDD12_EMI region should meet the requirement. Taking MT6737 for
example, the minimum requirement is 5 blind vias & 5 PTH vias.

More blind vias are recommended (>5). Use the "via on ball” process ” on DVDD12_EMI ball” and directly connect it
to the wide power trace and PTH via. In addition, make sure the blind vias & PTH vias are uniformly distributed.
Both PWR and GNR are critical in reducing PDN inductance. Place PWR PTHs as close as possible to GND PTHs.

CLK/CMD/ADR Byte2/Byte0 Byte1/Byte3

Q

m) NG!!
‘ Insufficient via #
m) NG'!
Sufficient via # but non-uniform
h’ distribution
ﬁ - Optimized Design!
o)

‘; DVDD12_ENiL, (PWRballs) @ :Blind via : Buried (PTH) via

31



Via Interconnection for DVDD12' EMI

1. Place GND vias as close as possible to PWD vias to reduce PWR/GND inductance.
2. The ratio of “# of GND via: # of PWR via” is recommended 1:1.

HDI-1  2.sided SMT =~ HDI-2
MT6737 MT6737

CAP
I GND 7 signal

CAP

i others

. Power
m CONFIDENTIAL A



Via Interconnection for DVDD12 EMI"Design Example
Z-SidEd SMT in::?liI::ir:Ll

for PWR
connectio

Keep solid PWR path
beneath SOC chip to
improve SI.

CMDADDPR

ByteD/2

eep solid PWR pat
. beneath SOC chip to
Try to place PWR vias as

: reduce the PDN
close ::):isli\lbl?evlas as inductance.
- P n i
ey Iisli% 1\
oA : \ ! :
L2 | |I 1 : : I
et |‘ I 1 Iy
vy L@
~/ \\I v I
\/
L6
L3

Keep solid PWR path
beneath SOC chip to
improve SI.

eep PWR/GND vias a
close as possible to
reduce the PDN

1 ctance.
Y covomnns
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Packaging %
e Package Outline of MT6737 &) Q
e MT6737 Footprint Recommendation Q
e MT6737 Ball Out Design N S

General Guidelines

e PCB Stack-up Recommendation Q e
e Common Rules and Via Type
e Placement Notes Q
e MT6737 Fan Out Q
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e LPDDR2 ® Q
e PDN Design @ Q
Others &
e MT6737 RF ce T6169 -MT6158
e MT6328 Wa
e MT66 %M MS)
e USB IM E@Card/eMMC/Differential Pair Layout Suggestion
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Ball # Signal Name Description Grouping
C7, A8, B8, A9, D9, B10, C10, Al11, B11, C11, A12,B12, D12,
B13, A14, A15, B15, D15, B16, A17, B17, D17, A18, C18, B19, 32 DQ[0:31] Data bus
A20, B20, D20, A21, B21, D21, B22 DQ
D7, C14, D14, C19 4 DQM[0:3] Data mask
DQS_T[0:3] . . .
E12, F12, E15, F15, E17, F17, E20, F20 8 DQs_C[0:3] Differential data strobe pair DQS
D1, B2, C2, D2, A3, C3, A5, A6, B6, D6 10 CA[0:9] Command/Address inputs
CKE
B3, B4, D4 3 CSO_N C;’fik S;aet(’:'te /A
cs1_N P
E2 1 EXTDN Drive Strength Calibration
F16 1 VREF Reference voltage
CLKO_T . . .
E9, F9 2 CLKO_C Differential clock pair CLK
Provide LPDDR2 DRAM
G9, H9, G12, H12, G14, H14, G16, H16, G18, H18 8 DDRV controller /0 power. LPDDR2_PWR

V=1.2V, (1.14V/1.3V)

The LPDDR2 memory interface operates up to 1066Mbps and will suffer signal integrity issues due to strong
electromagnetic coupling between signal traces. Thus, we strongly recommend you adopt the MIVID (MediaTek
Module Design) solution. If MMD cannot be employed into your design, follow the PCB design guidelines given

below.

CONEIDENTIAL A
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LPDDR2_eMCP placement guidelines:

1. Place LPDDR2_eMCP close to MT6737 and control AAY min.= 1mm (min. is better).
2. Place as the figure below. If there is a location shift, route the traces between MT6737
and LPDDR2_eMCP directly.

m i
T .la
- o, 1
T
i

AY min. =1mm

Top-Side

CONEIDENTIAL A 36



PCB Design Guidelines for LPDDR2<1066Mbps

Basic constraint and layer suggestion

1. Follow the routing constraint and layer suggestion as the figure below and route the traces
between MT6737 and LPDDR2_eMCP as short as possible.

2. Trace width/spacing:

Under MT6737: 3mil/3mil

Outside MT6737: 3mil/3mil

Route at L1, L2, and L4. Keep L3 as solid GND plane and L5 as solid PWR plane.

Do not overlap the signal traces between L1 and L2.

All the signal traces don’t need length control and impedance control.

The routing rule is identical to LPDDR3.

B S .

AY min. =1mm

A

MT6737

e tinded |1 ||| = TR i {11 e o . :
T covsomans .



Outlines \VQ

Brief Introduction to MT6737

Packaging %
e Package Outline of MT6737 &) Q
e MT6737 Footprint Recommendation Q
e MT6737 Ball Out Design N &

General Guidelines

e PCB Stack-up Recommendation Q e
e Common Rules and Via Type
e Placement Notes Q
e MT6737 Fan Out Q
Design Guidelines for High-Speed 'gﬁl Signals
e |PDDR3 % {
e LPDDR2 ® Q
e PDN Design @ Q
Others &
e MT6737 RF ce T6169 -MT6158
e MT6328 w
e MT66 %M MS)
e USB IM E@Card/eMMC/Differential Pair Layout Suggestion
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With the increasing demand on switching current and power
consumption, the conventional PCB design concept is no longer
sufficient in dealing with GHz level CPU for the current high-end
smart phones. Thus, a well-designed PDN (Power Delivery
Network) on PCB is greatly significant, especially in the high-
performance octa-core MT6737.

The whole PDN should include all the interconnections & current
return path from PMIC to MT6737. The performance mainly
depends on the location & number of power traces, PWR/GND
vias and decoupling capacitors. These parameters are defined in
the following guidelines.

CONEIDENTIAL A 39



MT6737 ball list for VPROC & VCORE:

Ball #

M12, M13, M15, M16, M17, M18,
M19, M20, N12, N13, N14, N15, N16,
ple s a1l

s P o il RIS P ol
U13, U14, U15, Ul6, U17, U18, U19,
U20, V14, W14, Y14, AA14, AB14,
ACl14

K8, L7, L8, L9, L10, L11, L12, L15, L16, | 41
L19, L20, L21, L22, M8, M10, M22,
N8, N10, N22, T8, T10, T22, U7, US,
U9, U10, U11, U22, U23,Y7,Y8, Y9,
Y10, Y11, Y12, AA8, AA10, AA12,
ABS8, AB10, AB12

W16, W17, W18, W19, W20, W21,
W22 Wo3 Woa yi6 Y1/ Y18 V19

Y20, Y21, Y22, Y23, Y24, AAl6, AALS,
AA20, AA22, AA24, AB16, AB1S,

Signal Name

VCORE

Description

Provides application processor CPU.
V=1.25V
Maximum current 5A

Provides application processor core power.
V=1.15V
Maximum current 3.2A

Provides application processor core power.
N By
Maximum current 2A

AB20, AB22, AB24

CONEIDENTIAL A
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PMIC Placement Suggestions

MI6/737
Length=350mil

Length<900mil
V16328

ength<450mil

Length<900mil

Length<550mil
Length <900mil

1. VPROC: Keep the trace length between MT6737 & MT6328 (PMIC) smaller than 1000mil. The area
from MT6737 to 1t-caps should be smaller than 450mil. The area from 15t-cap to MT6328 should
be smaller than 900mil.

2. VCORE: Keep the trace length between MT6737 & MT6328 (PMIC) smaller than 1500mil. The area
from MT6737 to 1t-caps should be smaller than 350mil. The area from 15t-cap to MT6328 should
be smaller than 900mil.

3. VLTE: Keep the trace length between MT6737 & MT6328 (PMIC) smaller than 1000mil. The are
from MT6737 to 1-caps should be smaller than 550mil. The area from 15t-cap to MT6328 should
smaller than 900mil.

T covsomns "



Guidelines for CPU Power:<YPROC

Bottom Cap .
(2-sided SMT: 1uF x 6) Critical

path 1st group cap

(2-sided SMT : 4.7uF x 2, 22uF x 1, 47uF x 2 )
(1-sided SMT: 1uF x 6, 4.7uF x 2, 22uF x1, |e—] Y€ | MT6328
__________________________ 47uF x2) Network (PMIC)

C10036  C/47/uF /0805 0805 L/c

C10052

C/1/uF /0201

C10053  CT1/uF/0201

CT038_CIATIF ORI Lid0s k
CTO00_CI22 UF 10603 0603 MT Networ
Z

C10059

C/1/uF /0201

C10080 C/1/uF/0201

10046 C1 4.7 [uF 10402 0402
TTO0E7— CTA7TaF 1A 0402

] VPROC [A7

C10062 C/1/uF/0201

C10084  C/1JuF/0201 _ vPROC | BT
1 D_GND vPRrROC | C7
i vPROC | D7

vPROC | B8

Close to BB

1. The whole PDN (Power Distribution Network) is from MT6328 (PMIC) output pin, through first stage LC lowpass filter, to the 1t group cap.
The PDN is the source of all the switching current.

2.  The “Critical-Path” is defined as the power trace segment from the 1t group cap to MT6737 VPROC. The critical path design is strongly
recommended to follow the given PCB layout guideline.

3.  2-sided SMT: Place six 1uF SMD capacitors as close to VPROC balls as possible. In the 15t group cap” region, place two 4.7uF, one 22uF and
two 47uF SMD capacitors.

1)

2)

L, is defined as the critical path from "1t group cap” to MT6737 VPROC. The corresponding PCB routing rules are given as the
following:
»  PWR adopts 1 layer PWR, L, length< 450mil; L, width> 120mil. Total 1 layer PWR & 1 layer GND (suggestion 1).
L, is defined as the power trace segment from “Bottom cap” to MT6737. The corresponding PCB routing rules are given as the
following:
»  Place six 1uF SMD capacitors right beneath the MT6737 VPROC and connect the SMD capacitors to wide power trace
directly. Try to make L, as short as possible.



Guidelines for CPU Power:(WVWPROC

/ Example 1 \
Design examples & (2-sided SMT)

suggestions” for the wide D o
power trace from 1st VPRGC
group cap” to MT6737
VPROC:

Solid plane at L6 to merge via and
K shape /




Guidelines for CPU Power: VYPROC FB

Bottom Cap
(2-sided SMT: 1uF x 6)

MT6328 5| L/C y| o0 N 1st group cap
(PMIC) Network Resistor (2-sided SMT: 4.7UF x 2, 22UF x 1, 47uF x 2 )
VPROC_FB

VPROC FB

Feedback Path
(VPROC_FB)

VPROC_FB
AVSS45_VPROC_FB

MT6328

MT6737 provides a pair of feedback paths
(VPROC_FB/GND_VPROC_FB) back to MT6328
(PMIC). Connect this pair feedback signals back to
the backside caps.

VPROC_FB

(GND_VPROC. FB) These feedback signals are sensitive to coupled

noise from other signals. Adopting ground shielding

o 7 (VPROC_FB)

with enough GND vias is necessary.
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Guidelines for Core Power:VCORE

Bottom Cap
(2-sided: 1uF x 6)

Critical
path

1st group cap L/C MT6328
(2-sided SMT : 4.7uF x 2, 22uF x 2, 47uF x 1) Network (PMIC)

C10018  C/1/uF /0201

O CIATIFIGISING  CIRS L/C
CO0E CIANFIAG GO
C10027 C/1/uF /0201 ) C0201 ! Cm[][]g ClﬂlUFmaUS C[]a[]g MT6328 Network
T 7
e o) p——r
-4 s : w VCORE1 |-
D_GHND D_GND VCORE1 B5

Close to BB

The whole PDN (power distribution network) is from MT6328 (PMIC ) output pin, through first stage LC low pass filter, to the 1%t group cap.
The “Critical-Path” is defined as the power trace segment from1st group cap to VCORE. The critical path design is strongly recommended to
follow the given PCB layout guideline.
2-sided SMT: Place six 1uF SMD capacitors as close to VCORE balls as possible. In ”15t group cap” region, place two 4.7uF, two 22uF and one
47uF SMD capacitors.
1) L,is defined as the critical path from 1t group cap” to MT6737 VCORE. The corresponding PCB routing rules are given as the
following:
»  PWR adopts 1 layer PWR, L, length< 350mil; L, width> 100mil. Total 1 layer PWR & 1 layer GND (suggestion 1).
2) L,is defined as the power trace segment from "Bottom cap” to MT6737. The corresponding PCB routing rules are given as the
following:
»  Place six 1uF SMD capacitors right beneath the MT6737 VCORE and connect the SMD capacitors to wide power trace
directly. Try to make L, as short as possible.



Guidelines for Core Power:VCORE

Design examples &
suggestions” for the wide
power trace from 1%t
group cap” to MT6737
VCORE:

CONFEIDENTIAL A

/ Example 1
(2-sided SMT)

MT6737
VCORE

MT6737
VCORE

CENCEND

N

Solid plane at L6 to merge via
\ shape

~
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Guidelines for Core Power? VCORE_FB

Bottom Cap
((2-sided SMT: 1uF x 6)

MT6328 L/C 3 0Q 3 1st group cap
(PMIC) —> Network Resistor (2-sided SMT : 4.7uF x 2, 22uF x 2,47uF x 1)

VCORE_FB

VCORE_FB

S

Feedback Path
(VCORE_FB)

VCORE1_FB
AVSS45_VCORE1_FB

MT6328

o (VCORE FB) MT6737 provides a pair of feedback paths
(GND_VCOREFB) (VCORE_FB/GND_VCORE_FB) back to MT6328

= (PMIC). Connect this pair feedback signals back to
VCORE_FB the backside caps.

These feedback signals are sensitive to coupled
noise from other signals. Adopting ground shielding

with enough GND vias is necessary.
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Guidelines for Core Power; VLTE

Bottom Cap
(2-sided: 1uF x 4)

Critical

path

1st group cap /e e MT6328

(2-sided SMT : 4.7uF x 2, 22uF x 3) Network (PMIC)

MT6737

DVDD_LTE

C10079. C/47/uF /0402  C0402
C10080. C/4.7/uF /0402  C0402

L/C

MT6328 Network

VLTE A12
vLTE B12
VLTE C12

C10068 C/1/uF/0201 €020
C10069 C/1/uF/0201  CO20
C10070 C/T/uF70201 €020
C10071 C/T/uF70201 €020

|
=

©10085 C/22/uF /0603  COB03

2T

C10086 C/22/uF /0603  C0603

C10067 C/22/uF /0603 /NC C0603

D_GND

D_GND

Close to BB

1. The whole PDN (power distribution network) is from MT6328 (PMIC ) output pin, through first stage LC low pass filter, to the 1t group cap.
2.  The “Critical-Path” is defined as the power trace segment from1%t group cap to VLTE. The critical path design is strongly recommended to
follow the given PCB layout guideline.
3.  2-sided SMT: Place four 1uF SMD capacitors as close as possible to VLTE balls. In "1 group cap” region, place two 4.7uF, two 22uF & one
47uF SMD capacitors.
1)  L,is defined as the critical path from ”1t group cap” to MT6737 VCORE. The corresponding PCB routing rules are given as the
following:
»  PWR adopts 1 layer PWR, L, length< 550mil; L, width> 80mil. Total 1 layer PWR & 1 layer GND (suggestion 1).
2) L,is defined as the power trace segment from “Bottom cap” to MT6737. The corresponding PCB routing rules are given as the
following:
»  Place four 1uF SMD capacitors right beneath the MT6737 VLTE, and connect the SMD capacitors to wide power trace
directly. Try to make L, as short as possible.

LTy covoeas "



Guidelines for Core Power; VLTE

Design examples &
suggestions” for the wide
power trace from 15t
group cap” to MT6737
VLTE:

CONFEIDENTIAL A

/ Example 1
(2-sided SMT)

MT6737 |
VLTE )

- T

W=280mil

MT6737
VCORE w

L6

G || QRO

MT6737 =y

00 00

Solid plane at L6 to merge via
k shape

~

2015/12/24
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Guidelines for Core Power:A/LTE_FB

Bottom Cap
(2-sided: 1uF x 4)

MT6328 L/C S 0Q S 15t group cap
(PMIC) —> Network Resistor (2-sided SMT : 4.7uF x 2, 22uF x 3)
VLTE_FB

VLTE_FB

Feedback

Path
(VLTE_FB)

VLTE_FB
AVSS45 VLTE_FB

c1o080 oz | cospz _ ||
i
M I 6328 IC10087 _C /22 / uF /0803 | NG _C0803

‘ MT6737 provides a pair of feedback paths

S— c— (VLTE_FB/GND_VLTE_FB) back to MT6328 (PMIC).
) SN Connect this pair feedback signals back to the

backside caps.

e / These feedback signals are sensitive to coupled

.=/ﬁ noise from other signals. Adopting ground shielding

with enough GND vias is necessary.
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Via Interconnection

‘: Via interconnect to PWR

PWR plane/
PWR wide trace

GND plane/
GND wide trace

‘ : Via interconnect to GND

® Design suggestions for via interconnection

1. Viainterconnect is critical in delivering current between each layer and is usually the
bottleneck in the entire PDN networking. Thus, we strongly recommend you follow the
related PWR/GND layout guidelines.

2. PWR/GND via is recommended to connect to the “wide power trace” and placed as close to
the decoupling capacitor as possible.

3. Each decoupling capacitor should have at last one pair PWR/GND via. If the routing space is
available, more PWR/GND vias are recommended. The ratio of Pad: Laser via: PTH via =1: 1:
1. Try to distribute PTH & Laser vias uniformly.



2 ©
N W .

LLTIOI

® Design suggestions of VPROC/VCORE/VLTE via interconnection in PCB: (Top view of MT6737 PCB)

1.

The # of blind via & PTH via beneath the VPROC region should meet the requirement. Taking MT6737 for example, the minimum
requirement is 6 blind vias & 6 PTH vias.

The # of blind via & PTH via beneath the VCORE region should meet the requirement. Taking MT6737 for example, the minimum
requirement is 6 blind vias & 6 PTH vias.

The # of blind via & PTH via beneath the VLTE region should meet the requirement. Taking MT6737 for example, the minimum
requirement is 4 blind vias & 4 PTH vias.

More blind vias are recommended. Use the "”via on ball” process ” on VPROC/VCORE ball” and directly connect it to the wide power
trace & PTH via. In addition, make sure the blind vias & PTH vias are uniformly distributed.

It is better to place GND vias as close to PWD vias as possible as shown in figure below. Basically, adding the # of GND via is helpful in
reducing PWR/GND inductance.

# of blind/PTH via The distribution is Recommended!
is not enough! not uniform !

~

o)

o Y

@ :vrPrOC/VCORE/VITE (PWR balls)

@ :Blind via ’: Buried (PTH) via

y mepinTe 4 CONFIDENTIAL A 52




Via Interconnection

1. Place GND vias as close to PWD vias as possible to reduce PWR/GND inductance.
2. The ratio of “# of GND via: # of PWR via” is recommended to be 1:1.

HDI-1 2-sided SMT HDI-2
MT6737 MT6737

CAP

) Power I signal

m CONFEIDENTIAL A
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fQ/

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A |RFIF2_LB3[RFIN2_MB1RFIP2 MBI RFIP2_1EB) [RFIN2_HB] RFIN1_EB3 RFIP1_HB3 RFIP1_LBS RFIN1_EB]) RFIN1_LB2|RFIP1_LB2
B [RFINI_LB3 RFINI_EBJ|RFIP]_HBI[RFINI_LB3|RFIP_EB1RFIN]_1B1RFIPI_LB1RFIN1_MEJ|RFIP1_MB2\RFIN1_LB3|RFIP1_ER1[RFIN1_WB1|RFIPI_MBI1[RFIN1_HR! RFRX
C [RFPZ_ MBIRFINI MBJ GND | GND | GND | GND | GND | VREEFI | GXD | GND | GND | GND RFIN1_LB1|RFIP]_EB1
D RFPI EBI| GND | GND | GND | GND | GND | GXD | GND | GND | GND | GND | VREEFI (REIPILBI
GSD | GND | GN¥D | GND | GND | GXD | GND | GND | @D
IST1 | GND | GND | GND | GNXD | GXD | GND | GND | GND
G GE GSD | G¥D | GND | GND | GND | GND | GXD | GND | GND | &ND
X01 04 GXD | GND | GN¥D | GND | GND | GND | GND | GND | GND
1 VICXO GND | GND | BSIDL | BSLDO | BSLEN | GND | GXD | GND | GND
26MHz = ETALl2 GND | TEBM | VIXLF
Crystal
GSD | GND | GND
M X01 TMEaS | TSTZ |V28_ESDI
N |azsE VRT | VIXEF
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For 5M12B, RF RX needs two receiver circuits, DRX (Diversity RX)
and PRX (Primary RX).

RX matching

RX net matching component should be placed near MT6169.

[34] LTE_RFIPZ_LB" Sy B | RFIP2_ LB
[34] LTE_RFINZ_LEA sy BT | RFIN2_LB1
(34 LTE_RFIP2ZHB1  y— B6 | RFIP2 HBY
[34] LTE_RFINZ_HB1 % A6 | RFIN2 HBY

— A5 | RFIP2 LB2

—B5 | RFINZ_LB2
B4 LTERFP2HB2 S 84| RFP2 HB2 j 'l | H
[34] LTE_RFINZ_HBZ2 Sy B3 | RFINZ_HB2 = i ! I o
1 [N |
[34] LTE_RFIPZ_MBEA vy——A3 | RFIP2_MB1 IHﬂ:n.j
A -

[ ]
(34 LTERFNZMBT % A2 | RFNg MB1 2 1 l_.,‘
w BISS =)
— Al RFIP2_LB3 ne

— Bt RFIN2_LB3

[34] LTE_RFIPZMBZ

[34] LTE_RFINZ.MBZ2 > |

RFIP2_MB2
RFINZ_MB2

D2 | rFIP2_HBS
E2 | RFIN2_HB3

C

(34 LTERFP2HB3 5y |
[34] LTERFM2 HBZ > |




MT6169 and PA IC should have their own shielding case to prevent de-sense issues.
MT6169 and PA should not be overlapped when placed in different layers.

Have GND plane at L1 in RF shielding case and give more GND vias to connect to the
main GND plane. Also give more GND vias on PA Epad to avoid the thermal issue.

o
o
IF
(5

Pl

RS

Bottom
PA




gnals
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= |Impedance control is necessary for all RF signals.

= Make sure that the routing impedance is single-ended 50Q for TX/PDET/RX and
differential 100Q for RX traces.

¢ B L F

i B IR e (
_- u
= Wi ]EIJE
akelsllslalsl=l "L

[(\JL a]% &) ;;: L]_.

Impedance
50 Q




I/Q signals are differential pairs and should be shielded by

GND (adjacent up/down layers).

H1 1]

HE G

H3 B3

Wi T £4

H5 [F EE

s eE FE B

H? B? 7 E?

MT6169 1Q

17

13 oW3 s

Ul

m m HH cn m m

LAV v A 1 P A VA A 3

HIZ @13 M3 E13
K4 4 WM g 4

J15 H15 5 I3

(LTE_TX.BBIP
JLTE_TX_BBIN

(LTE_DG.BBAN
JLTE_TX_BBQP

(LTE_RX1_BBIP
CUTERX1_BBIN

{ITE_RX1_BBON
¢LTE_RX1_BBQP

LTE_RX2_BBIP
JLTE_RX2_BBIN

LTE_RX2_BBQN
QLTE_RX2_BBOP

TX_BBIP [[M15

TX_BBIN [-N15

TX_BBQN [DM14

TX_BBQpP [N13

RX1_BBIP [-NE

RX1_BBIN
RX1_BBQN
RX1_BBQP

RX2_BBIP

RX2_BBIN

RX2_BBQN |-N4

RX2_BBQP

PCB Net Name 1oLl
Number

LTE_TX_BBIP AK2
LTE_TX_BBIN AK3
LTE_TX_BBQP AL3
LTE_TX_BBQN AK4
LTE_RX1_BBIP AH7
LTE_RX1_BBIN A7
LTE_RX1_BBQP AK6
LTE_RX1_BBQN AL6
LTE_RX2_BBIP AK7
LTE_RX2_BBIN AK8
LTE_RX2_BBQP AJ8
LTE_RX2_BBQN AH8




MT6169 Duplexer

Duplexer notice:
Enlarge L1 copper pouring range for duplexer GND
pins (2,4,5,7,9).
Avoid parallel routing between ANT/RX/TX signals.

Maintain good isolation between ANT/RX/TX by:
1. GND shielding between these three path.
2. Good grounding with plenty of GND via.

There should be good GND plane at L2 for reference.

If there are TX signals in the inner layer; isolate TX
pin from others signals by GND.

DFX / SAYRF1GOOHMNOFOA, :
s SAWVBR/SMDID2 01 B/SAY MILIRA2

t 6 ANT TH 3
: RX J—.
RX _3—,

hot | OO0 0Q

: :
- L]
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII :



. 26MHz crystal should have good GND shielding at L1 (Fig.1). [l PEEREpEEERu
*  Keep out the region below 26MHz crystal pin4 at L2.

*  There should be good GND plane at L3 for reference (Fig.2).

Fig.2 Fig.1



y meoin

BSI signals should have GND shielding by group
(adjacent up/down layers).

LTE 26MHz (AE10) & APC1 (AH10 ball) should have GND
shielding by group (adjacent up/down layers).

AUXADC_REF_RF&THERM_SENSE should be routed as
diff. pairs and with 24mil AUXADC_GND signals.in the
under layer.

TEK A CONEIDENTIAL A

PCB Net Name IC Ball Number
LTE_RFICO_BSI_EN M33
LTE_RFICO_BSI_CK L32
LTE_RFICO_BSI_D2 M32

LTE_RFICO_BS|_D1

L33

LTE_RFICO_BSI_DO

L31
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Package Outline of MT6158

FIN A1 CORNER |
_\:laqsurnru

N |
2 Comrmaon_Dimensions
: : L Symeol i, | now. | waK |
=T J[ . Package Type VFBGA
- I
W % D 410 [ 420 [ 4.30
. | Vi C G Stee Y E 4.0 | 420 | #.30
' | cec % el 0.40
| l Ball PFitch v oF 0.40
. 0] Mold Thickness AL 0.65 Ref.,
TOP VIEW ¥ < 3
< o Substrate Thickness AZ 0.11 Ref,
| 1
/ c‘zrl Substrate-+hold Thickness A4 071 | 0.76 | 0.81
1 | [ - 1 ] W\ 4 l Total Thickness A - - 1.00
SOLDER BALL B Ball Diarmeter 0.25
SEATING  PLANE < Ball Stand Off Al 012 | 0.6 | 0.20
et
{ Em Ball Width b 0.20 | 0.25 | 0.30
\ Packege Edge Tolerance aag 0.05
Yoot DETAIL : "A%
s SIDE VIEW  — Mold Flatness cec 0.10
A —
Coplanarity ddd 0.08
Ball Offset (Packoge) ees 0.15

By Beee®|C|A|B Ball Offeet (Ball) f 0.05
G | C Ball Count n 91

oaa(4X) [& D {:I @b(n X) Edge Ball Center to Center 3(( E: igg
A - —_— 1] ..
D1 C O O Edge Ball Center to Packege Edge : EE g.gg
. #%. B|OTOR
i [ 7% a@o d
s[dpoooooo A
:[8585a8558| Tor
et .« 7234
2100808100060| Ju1 DETAIL : "B”
¢ EE e oaes i —
1ehenierevn

\
FIN A1 CDRNER—?‘—/
TITLE PACKAGE OUTLINE

g MEDINTEK

BOTTOM VIEW VFBGA 51 L 4.2% 42X 1,00nm

G, NO. [ rw SHEET [ e
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RF TX

C2K
X 1Q

1 2 3 ) 5 6 7 8 9 i
VRXHF RXVCO1_MON DP LNA_HEL RXP | LMA_HB2_RXP DP DP LB_TX HB1_TX HB2_TX
LNA_HB2_DRXN | LNA_LB_RXP LNA_LB_RXN | LNA_HB1_RXN | LNA_HB2_RXN GND GND GND GND VTXHF
LNA_HB2_DRXP GND GND GND GND GND GND GND DETGND TMEAS
LNA_HB1_DRXP DP GND GND BSI_CLK DP GND GND V28 DET
LNA_HB1_DRXN | RXVCO2_MON GND GND BSI_DATA DP T(_BSI_CLK GND GND T™_QaN
LNA_LB DRXN | LNA_LB_DRXP GND GND BSI_EN DP TX_BSI_DATA GND TX_IP TX_QP
DP DCXO_32KEN GND GND GND DP TX_BSI_EN GND TX_IN TS5T1
EN_BB GND GND GND GND GND GND GND TST2 VTXLF
XTAL2 OUT_32K XMODE RCAL VXODIG DRX_IN DRX_QP RX_IP RX_IN TX_BPI
XTALL VICX028 VRKLF DRX_IP DRX_QN RX_QN RX_QP TXVCO_MON
2 5 6 7 8 9 10

C2K BSI

C2K RXIQ



MT6158 and PA IC should have their own shielding case to prevent de-sense issues. MT6158
and PA should not be overlapped when placed in different layers.

Have GND plane at L1 in RF shielding case and give more GND vias to connect to the main
GND plane. Also give more GND vias on PA Epad to avoid thermal issues.

RX components should have good isolation with antenna.

TCXO should be placed near MT6158 and dig out L2 GND
plane under TCXO.




Impedance control is necessary for all RF signals, single-ended 50Q) for
TX signals and differential 100Q for RX signals.

| F— o
- f o J1000HME g

CONEIDENTIAL A
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PCB Net Name [oLEL
Number
TX_BBIP_C2K F9
TX_BBIN_C2K G9
TX_BBQP_C2K F10
TX_BBQN_C2K E10
RX_BBIP_C2K 18
RX_BBIN_C2K ]9
RX_BBQP_C2K K9
RX_BBQN_C2K K8
DRX_BBIP_C2K K6
DRX_BBIN_C2K J6
DRX_BBQP_C2K 17
DRX_BBQN_C2K K7

CONEIDENTIAL A

|/Q signals are differential pairs and should be shielded by GND
(adjacent up/down layers).

MT6158 1Q

71




= Two group BSI signals in Fig.1 should be shielded by GND by groups (adjacent
up/down layers).

= (C2K_26M_IN should be shielded by GND
(adjacent up/down layers).

= Duplexer layout notice is the same as MT6169.

PCB Net Name ISl
Number
TX_BSI_EN F9
TX_BSI_DO G9
TX_BSI_CLK F10

\@ BSI EN E10
BSI_DO J8

BSI_DO K8

CONEIDENTIAL A 72
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Package outline of MT6328

2X ?
|aaalC] —— 2 Common_Dimensions
D E :) o ltern Symbol WIN. | NOM. | MAX.
PIN_ A1 CORNER\ 123455739101112131+1515J 2 Packoge Type VFEGA
= . " 5] 6.50 | 6.60 | 6.70
Eda
BA\O i "/ ] Body Size Y E 6.50 | 6.60 | 6.70
c X eD 0.40
o | 1
’ A 3 Ball Bitch - = o
M
n 5 |e [ L~7|| Mold Thickness A3 0.65 Ref.
o7 Ll = |G ] -
WL 2 3 Substrate Thickness A2 0.11 Ref.
p: % ® 1 | Substrate-+Mold Thickness A4 0.71 | 0.76 | 0.81
T | M |F T T
TOP VIEW ylaaalc A2 %] Total Thicknass A - - 1.00
= 2X A Ad Ball Diameter 0.25
B 01 N A Ball Stand Off Al 012 | 0.6 | 0.20
|, eD gD | Ball Width b | 020 | 025 | 030
I 1 Package Edge Tolerance aaa 0.05
T [¢#0 oo o © cood
R|0COCOOCCD0000000 [ Mold Flatness 010
B 0o0o <:u|u::- o 000 coc :
885858, 800%60008
Coplanari
L| oo codooceoo o oplanartty ddd 0.08
k |oo o codpoooBooo
Hi_gg_@_gooomﬁ_goo o | Iy Ball Offset (Package) cee 0.15
clo 0008000000
F |ogo aonoao 00 Ball Offset (Ball) FfF 0.05
Er'bDG‘ﬂDDGGIGDODGDDD
00OROG [c000C00
gc 00800 Gonic--::uocuc:-oc-a Y Ball Count n 206
ocoocloclescooas
P ARDOO o e oo oo 1 ! Edge BHall Center to Center : E: g%
| !
PIN A1 CORMER L"E'{éﬁ "8 %10 12 4 e Fdge Ball Center ko Package Edge — g0 0.30
/ Lud ¥ gE 0.30
i BOTTOM WIEW ©




MT6328 Ball Map

CONEIDENTIAL A

1 oz 3 [+ F 5 F e« F 7 F 2 F 35 T w 11 12 13 KdPq 15 [ 16 B
A A Buck Output
B VPA FB B LDO Output
c WCOREL_FB| VSVS2Z_FB VLTE_FB WPROC_FB| C Power Input
o o _swc | RESETB | sorsmesss s P o AUDIO
E PWRKEY CS_N E AUXADC
F F GND
G G 32K Clock
H H
4 FCHR_ENB J
K SPI_CLK K
L VREF SPI_MOSI L
M [ CHG_DM WSYSSNS SPI_CSN | womssreim | AUD_CLK | ATC328_2VE | suosarse M
H | CHG_DP | uvie_vTH | BATSNS | [ISENSE | SPI_MISO | HOMEKEY AR PAT N
F BATON | CHRLDO | FSOURCE | smesassves SROLEN 0 TREF ISINK1 P
R [ VCDT | VDRV | ENBB | sz | sasen (‘)&f 528 TC ISINKO| R
T | XOSC_EN | pvDD1B_I0 | ovooas ois DVS516_IC IN T
1 2 3 4 a/ & T 8 9 10 11 12 12 14 15 16
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MT6328 Power Input(1/2)

22uF capacitor (C2007) is placed near MT6328 VSYS input balls (Fig.1).

To route from 22uF capacitor (C2007), use start topology to connect to each
device.

1. VSYS input for BUCK (Fig.2)
2. VSYS input for LDO (Fig.3)
3. VSYS power current (Fig.4)

All the decoupling capacitors should be placed near MT6328. The priority is buck

capacitor then decoupling capacitor of LDO (Fig.4). igggjg_::gg;

T14-| AVDD45_LDO3
[Fig2 | AVDD45_1 D04

VBAT INPUT AVDD45_LDO5
—g1q | AVDD45_VPROC _
AVDD45 VPROC Power net Current
AVDD45 VPROC AVDD45_VPROC 5A
AVDD45_VPROC AVDD45_VLTE 2.8A
AVDD45_VLTE AVDD45_VCORE1 3.5A
AVDD45 VLTE
AVDD45VLTE AVDD45_VSYS22 1.9A
AVDD45 VCORE1 AVDDA45_VPA 600mA
AVDD45_VCORE1 AVDDA45_SMPS 1mA
AVDDA45_VCORE1 AVDD45_LDO1 | 810mA
AVDD45_VSYS22 AVDD45 LDO2 800mA
AVDDA45_VSYS22 AVDD45 LDO3 | 400mA
] AVDD45_VPA AvVDDA45_LDO4 720mA
— | AVDD45_SMPS AVDD45_LDO5 500mA
m CONFIDENTIAL A 77



Layout method of MT6328 power input for Buck GND

- Buck GND balls are connected to buck capacitors (C2011~C2015,
C2043) with planes or wide trace.

- The GND pins of buck capacitors should be connected together and
isolated from nearby GND trace and plane then connected to the main
GND at L3 (Fig.1~Fig.3).

Layer2: BUCK GND is

isolated from nearby GND

trace and plane.

Use more vias to help
thermal. At least 6-8 PTH

_ visa and 25 laser vias.

MT6328 [RS8

y MCDINTEK 4 CONEIDENTIAL A

AVSS45_VPROC
AVS545_VPROC
AVSS45_VPROC
AVS545_VPROC
AVS545_VPROC

AVSS45_VCORE1
AVSS45_VCORE1
AVSS45_VCORE1
AVSS45_VLTE
AVSS45_VLTE
AVSS545_VLTE

AVSS545_VSYS22
AVS545_VSYS522

AVSS45_VPA

AVSS45_SMPS

78



* The buck inductors should be placed near MT6328 (Fig.1).

* The output current is shown in Fig.2.

CONEIDENTIAL A

Output ball
name

VPROC

VLTE

VCORE1

VSYS22

Output current (mA)

5000

2800

3500

1900

s g

BUCE OUTFUT

VPROGC
YPROG
VPROC
WREROGC
VPROGC

VPROGC_FB
AVE545 VFROC_FB

VLTE_FB
AVES4E VLTE_FB

VOORET
VOORE?®
VOORET

VCOOREI_FB
AVES45 VCORE1_FB

VFA

VFA_FB

79



VPROC_PMIC_FB_6328/GND_VPROC_FB_6328

VLTE_PMIC_FB/GND_VLTE_FB
VCORE_PMIC_FB/GND_VCORE_FB

Those signals are differential pairs and should be shielded by
GND and far away from noise signals (Fig.1).

BUCK OUTEUT i o L2001 PL /0,33 ib.4.2620
VEROC ﬁ.’ WEROC S S

TT
YEROC DT
VEROC I'EE

ROC
CAE VEROS PMIC FE BIIR
PR ) L W el 1C FB g1ZE il el o el
. WPROC_FB FETE GO VPROG PMIC FB Bi28 ,g,'::.""_"’—,:,.;'lrn_,f—:i O A W
AVSS45_VPROC_FB < GND_VEHDC PlC_FB 8

____________________ - L2002 PL/D.AT / uH /2008
we |2 g MLTE_SW e
“

e CVLTE_PMIG_FB- [10]
AVSS45_VLTE_FE N GND_WLTE F2 [10]

\ 0 \L200B P/ D47 ) uH/ 2018
—— AP SVCORE_PMU




MT6328 Buck Output (37/3)

=  For VSYS22 FB and VPA_FB trace width=4mil, connect to output bypass
capacitors directly and far away from noise signals (Fig.1~Fig.3).

- Ball Number| ICBall Name [PCB Net Name
C3 VSYS22 FB VSYS_PMU
B14 VPA_FB VPA_PMU .
MT6328
"""""" a2 VEYS S 1 2 X
Ve ] PLT047/ ud 72018 i oVSYE F)
c1 o Cooag
VSY522 FB <1 C 00 uF /e
........... L cosn
P L2008 Sy , D_GND
- A15 VEA_SW 1 e 2 PLI 2.7 uH i 2530 £ AR P
a1s . ) . il
VFA_FE p——— CJ2.21uF 0402
Cas | o coanz
T 17 0201 118V i g L
BT | = O_GND
rPUT L O GO -

CONFEIDENTIAL A
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MT6328 LDO Output (2/2)

LDO output layout suggestion
is shown in Fig.1

55 GUTEOT Nout‘ﬂ Byout suggestion
s E— Layout Coenstraint for stability

e P
____________ Calculation PCB ESR is from PMIC LDO output ball to bypass cap ‘
=T

**********t*********Excluded PCB IR drop********************

yusss: |BIL Type PCB ESR PCB Length/width

———————————— o Special LDO: VM and VSRAM ESR=60mQ L/W=1500mil/18mil

e Other LDOs ESR=200mQ L/W=2800mil/8mil

m CONFEIDENTIAL A 82



= VREF capacitor (C2030) should be placed near L4/L3 pin.
= Capacitor C2031/C2057 should be placed near T2/T3 pin.

________________ I DIG Power

OVDDA8_10
DVDD18_DIG
DVSS18_10

VREF

VREF

2 |1

AVES45 VREF
GND

AVSS45 VPROC
AVSS45 VPROC
________________ AVSS45 VPROC

AVIODAD VI

Y meointex 4 CONFIDENTIAL A “



MT6328 Speaker

=  Speaker signals should be shielded with GND Routed orthogonally to other
(isolated with GND around the signal) and signals between adjacent layers.
trace width = 15mil.

b r 4
= Speaker signals should be routed #
orthogonally to other signals between E

adjacent layers.

#
LIBEWES ANAT FAT l"‘j

[60] AU_SPKIP K E16 E,p;__p _____
[601 AU_SPKIN < E16 SPK_N
(601  AUHSP K K15 ;U__H_S; el
(601 AU HSN << J14 1 AU HSN
601 AUHPL <K H15 ;U__H_Plj -
(601 AUHPR << H16 | AU HPR
[60]  ACCDET > M14 EC_CGE_T -

Y covomnns .



These signals in Table 1 should be routed as differential pairs
and shielded by GND (adjacent and up/down layers).

Other signals should be routed orthogonally to other
signals between adjacent layers.

AU_HPR/AU_HPL signals should be shielded by GND
respectively.

Related capacitors should be placed near MT6328 (Fig.1~Fig.4).

Routed
orthogonally
to other
signals between
adjacent layers.

[ |
1 [
s

CONEIDENTIAL A

NuBn:::I)er PCB Net Name | IC Ball Name
M16 AU_VINO_P AU_VINO_P
M15 AU_VINO_N | AU_VINO N
K13 AU_VIN1_P AU_VIN1_P
L13 AU_VIN1_N AU_VIN1_N
K14 AU_VIN2_P AU_VIN2_P
L14 AU_VIN2_ N | AU_VIN2_N

H16

AU_HPR

AU_HPR

H15

AU_HPL

AU_HPL

R 2 Imwrrs

e R




32K Crystal-

= 32K crystal and related parts should be
placed close to MT6328.

= 32K _IN and 32K_OUT should be shielded by
GND (adjacent and up/down layers).

= RTC32K1V8 should be shielded by GND
(adjacent and up/down layers).

an E = i c2032
By, HE Ci100/
xouT / c g co201
ENES IR = — D_GND
Scape: -
c Sogpar
XOSC_EN 3y R2030 ROZ0

R/ 0/ ohm/ 0201/ NC

R2021 RO20
R/ 0/ ohm/ 0201/ NC

e

RTC22K_2ve

TC22K_1VE_0

(

TC22K_1VE_1

1
TR2011 O i
TP2013 P/ 12/ il TP2027
TR/ 12/ mil TRISMD/1ZML TRw12/ mil
TRISMD/TZMIL TRISMD/1ZMIL ( Close to MT6328

AVSS45_LDo |HIZ 4
| 4

AVSS45_LDo [B12 TF2012 0O
AVSS45_LDO |1 TP 12/ mil \/

avrmeas e | G0 TR/SHN AT, TOWR

IDENTIALA



MT6328 Others (1/2)

Charger-

*  BATSNS/ISENSE (ball: N3/N4) should
be routed as differential pairs and far
away from noise signals.

Diff. pairs

8 mil vrace with good shiflding (Differenciali™ ~ _
-

. R2042 R/ 0/ &hm / 0402 Ro402 \
BATENE — il
I:=N== % T R2044 R0 fonm /0402 ROA02 H
SENSE <<_1_/\/\/\ - ’
| | e
i —~y TR2MT
o TR/ 12 4 mil
— Ttﬁumzuu_
O_GND L2001-C
Charger

FCHR_ENB

BATSNS

5
VBUS R204] M
'? L_,\/\/ R /' 0/ ohm J 0402 RO403 M4 |
7] _coo ISENSE
4 |
F2

1/ uF 10201
o E] coz01
(o]
= k1] BAT.ON

WEYSSNS

BATON

330 0K 70402 /1%




Gauge-

* CS_N/CS_P (ball: E19/D19) should be routed as differential
pairs and far away from noise signals.

Far away from

G5 N

15

i
-
|-

G5 P

L H

noise signals.

CS_N

(alge

CS P =
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BOTTOM VIEW

* CONTROLLING DIMEMSION

WM

vzl | MIELIMETER INCH
MIN. [ NOM. | MAX, [ MIN. | KOM, | MAX,
A |0.B0 |0.B5 | 0.90 |0.031| 0.0330.0385
Al 000 |———|0.05 |0.00 | ———|0.002
A2 | ———|0.65 | 0.70 |——— | 0.0280.028
A3 0.20 REF. 0.008 REF.
5] 0,15 |0.20 | 0.25 |0.006|0.008|0.010
o 5.00 bsc 0.197 bsc
02 | 360|370 380 U.‘|42|U.145 0.150
5.00 bsc 0.197 bsc
EZ2 | 3.60 [3.70 | 3.80 |0.142|0.146|0.150
L 0,35 |0.40 | 045 |0.014{0.016|0.018
e 0.40 bsc 0.016 bsc
R 0LO7s ——— | ——— |0.003| ——— | ———
K 0,20 | ——— | ———|0.008| ——= | ———
TOLERANCES CQF FORM AND POSITION
aaa 0.10 0.004
bbb 0.07 0.003
ceo 0.08 0.003
ddd 0.05 0.002
eee 0.08 0.003
ff 010 0.004

MOTES

T.ALL DIMEMSIONS ARE IM MILLIMETERS.

2.0IE THICKNESS ALLOWABLE 1S 0.305 mm MAXIMUM(.012 INCHES MAXIMUM)

J.DIMENSIONING & TOLERAMCES CONFORM TO

ASME Y14.5M.

—1954,

4.THE FIN #1 IDENTIFIER MUST BE PLACED OM THE TOF SURFACE OF THE

PACKAGE BY

USING INDENTATION MARK OR COTHER FEATURE OF P&

S5.EXACT SHAPE AMD SIZE OF THIS FEATURE 1S OPTIOMAL.

G.PACKAGE WARPAGE MAX 0.08 mm.
T.AFPLIED FOR EXPOSED

FAD FROM MEASURING,
SAFPLIED OMLY TO TERMIMNALS.

FAD AND TERMIMALS., EXCLUDE EMEBEDDING

CKAGE BODY.

FART OF EXFOSEDR



Pin.36: FM 2V8
Pin37: FMRF. N ——— Pin 34: WiFi 5G RF
Pin 38: FM RF_P Pin 33: WiFi/BT 3V3

X = & = E/ .
o [~ & [N Pin 31:
E 3 - | 2 MT6625->WiFi/BT 2.4G RF
40 35 38 37 36 35
AVDD28_FSOURCE 1 30 =
Pin 29:
Host reset HRST_8 2 ] WiFi/BT 1V8
FM_DBG 3 28 WB_CTRLS \
- F2W_DATA 4 27 WB_CTRL4
FM data < Package type: QFN 40-lead
N F2W_CLK 5 . 26 WE_CTRLZ WiFi / BT
Package size: 5 x 5mm? > :
control line
SCLK 6 25 WB_CTRL2
Conn 3-wire SDATA 7 24 WB_CTRLL
control J/
SEN 2 23 WB_CTRLO
CEXT g 22 WE_RH_IP
KO_IN 10 21 WE_RE_IN
11 12 13 14 15 16 17 12 19 20
Pin11~4rGps1/Q~| 2 | 2 | 2|2 | |22 | 2|2 | 2| Pin1522: WiFi/BTI/Q
c | g | 5| 8|8 |8 |5 |=|¢8]|¢%
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Keep the distance between MT6625 and MT6737 among 0.2cm~5cm.
e |f <0.2cm: Will weaken the sensitivity of microwave circuit transmission.
e |f>5cm: 1Q signals will be distorted.

CONEIDENTIAL A



|Q signals are differential pairs. Every pair must be shielded by GND (adjacent &
up/down layers ).

If the layout area is not enough, you can simply shield the TX/RX groups. For
example,

RX group: WB_RX_IP/IN/QP/QN Pin19~Pin22

TX group: WB_TX_IP/IN/QP/QN Pin 15~Pin18

GPS RX group: GPS_RX_IP/IN/QP/QN Pin11~Pin14

|Q trace total length =5cm




Do not overlap with power and 1Q signals.
Keep WB_CTRL group together and shielded by GND.

il

CONEIDENTIAL A

Group

PCB Net-
name

WB_CTRL

WB_CTRLO

WB_CTRL1

WB_CTRL2

WB_CTRL3

WB_CTRL4

WB_CTRL5

95
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|

A

Use only two layers (L2/L4) for CONN_CTRL group as you can and do not overlap

them with power and 1Q signals.

Y meointex 4

CONEIDENTIAL A

Group

PCB Net-name

CONN_CTRL

CONN_SEN

CONN_SDATA

CONN_SCLK

CONN_RSTB

F2W_CLK

F2W_DATA

96




Pin31 is the antenna pin for WiFi /BT/GPS.

Keep 50Q impedance well shielded by GND (adjacent and up/down layers)
and far away from digital signals.

Close to Antenna
ANTS5003 SH5008
SPR/PVT1024
ANT/ZP/SMD/PVT1024

50 Obm 1 2 RBF WBT 5

NCAMDIL1/4MIL
TRPX/ TDK TPX205950MT-7110A1

oo
CONS5001 %
Car_Kit / MM28420-2610 < GND D GND
R5004 SH5009 50 orw  FO009
T 50 Obm 1 e 2 1 2 S0 0km 2| coM HB & T BE_WF_BG o
CMMDILA R/ 0/ chm /0402
R/ 0/ chm /0402 NC/MMDIL 4L enm /0402
B RO4DZ
El L5004 GHD o GHD
= Fmoo
{\1 =
C5004
GPS_BEINA o

-
50 Ob= oy qg/ pFY 0201

FBAR / ACPF-T124

REQ14 U005 CE018 C/20/pF /0201

. BE_WET

T ouT poo nH T H
S0 Cha R/0/ohm /0201
LinH/0301/MC  pozot LinH/ 0301/ NC L/ nH/OZp17 NC L/nH /02017 NG
L5008 L5007 L5006 L5005

%7 %7 Yk7 Y‘7 (:I;':uza_mu

CONEIDENTIAL A
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RF Trace - FM

= FM signals are required for differential pairs to get better noise immunity.

= Plan FM routing path at the beginning, and FM signals-must be shielded by GND
with stitching GND via.

= If RF trace cannot be protected well, it will easily make noise to FM.

= It can avoid ESD interference if FM trace is in the inner layer and has good GND
shielding.

space space space

GHD GHD
Fn_P FM_ M
amil Amil amil
4~8millL 4~8mill)_F

LTy covoeas o8




GPS Ext. LNA Placemeént

= GPS’s LNA should be close to
antenna and keep 50Q
impedance.

close to
antenna

GPS xLNA

Close to ANT

—VCN28_PMU

SH5010
o - NC/MMD/L1/4MIL

5012

EH IuF 10201

matching value depends on 201

LNA selected 2
oy L5003 < '—‘L GNDRF vee

50 o
S Mo 0o our 42— Ty 51 A Aol3 opsANT g
X 1./56/nH /0402 50 Ohm
i
usoo§ / 18/0F 10402 PON GND J_{>
C5011
10402/ NC U004 U/BGAT25L6
U/EBOCOS_BB313

SH5011

L lem? ¢/ GPIO_GPSNAEN [68]

NC/MMD/L1/4MIL

LTy covoeas o




ho )
{ Sy &)

VCN33 _PMU: Max. current is 200mA; place decupling capacitors close to power pin.
FM_AVDD28: Max. current is 30mA; place decupling capacitors close to power pin.

S PN PE B
== VCN33_PMU
33
T [CI37TuF 10402 WB_AVDD33
C500
T ] [CZ100/pF /0201 34
C5007 WIFISG_RF
35| ne
FM_AVDD28
@ 36
5008 AVDD28_FM
l/m/kmozm
37 FM_LANT N

____.i5_155""111111111111ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
1 FM_AVDD28
o L Se———— O

y MCDINTEK 4 CONEIDENTIAL A 100



WB_AVDD18: Max. current is 50mA; place decupling capacitors close to power pin.
GPS_AVDD18: Max. current is 20mA; place decupling capacitors close to power pin.

Power trace VCN18_PMU is started from bypass capacitor (C5015/1uF) and uses
star routing topology to connect to WB_AVDD18 and GPS_AVDD18.

WB_AVDD18

C5002
C/100/nF /0
T 2
C0201
GPS_AVDD18
1 2
¢5005 Q
C /100 / pF / 0201
C0201 1 o 2 \ VCN18_PMU
P 2 NC/MMD/L1/4MIL
q (&
% g /: C5015
a —  C/1/uF/0201
= WB_AVDD18 5 0201
<, o <
2
From C5015,
use star routin
GPS_AVDD18 ] topology :
¢ 40| AyDD18. GPS
C5009

C /4.7 /nF /0201

C0201 I Dvss 101




Recommended TCXO:Placement

=3 1.00O@B®@®® are location for TCXO
o e X 2."a“ Isolated GND >3 mm
c C C 3.“b” : Isolated GND > 2 mm
a * H ® il B oaw_n”n
ba ¢ 4. “c” : Isolated GND >2 mm
C
—————————— 8|
: l
| : cy
: MTE625L 1 |2l g ler
| : c * |f the current > 200mA, such as PA, be away
: I 3 C from the TCXO > 2cm.
Lo _| * Other heat sources should be out of blue area.
y'y '\b vC C
Va hilg >
C C C
> @ |o» tc
4C

m CONFEIDENTIAL A
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Bottom TCXO

® Bad TCXO Placement ﬁ Good TCXO Placement

Far away from PA > 2cm




TCXO location is the 15t priority of placement. Refer
to recommended TCXO placement.

The green block region in the figure is the GND
plane keep out of TCXO (>2mm).

Keep out all layers of this region except for the
bottom layer to be far away from the heat source.
No signals are allowed to pass the green block
region.

TCXO clock signal trace must be shielded by GND
(adjacent & up/down layers).

Keep out




Outlines \VQ

=  Brief Introduction to MT6737

= Packaging %
e Package Outline of MT6737 &) Q
e MT6737 Footprint Recommendation Q
e MT6737 Ball Out Design N S

= General Guidelines

e PCB Stack-up Recommendation Q e
e Common Rules and Via Type
e Placement Notes Q
e MT6737 Fan Out Q
= Design Guidelines for High-Sp€ed '&él Signals
e |PDDR3 @ {
e LPDDR2 ® Q
e PDN Design @ Q
= Others &
e MT6737 RF ce T6169 -MT6158
. MT6328¢ w

e MT66 M A¥igi/GPS)
e USB IM -Card/eMMC/Differential Pair Layout Suggestion
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USB/MIPI/SIM Card
JT-C @MMC
/DifferentiaL' r Eayout Suggestion
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= Impedance for USB_DP/DM (differential
pair) should be 90Q with GND shielding.

= Place USB_VRT resistor R1201 close to

D

uz —— = —
P — —_ <
[B4] - LISE_DF } T USE_COF
iB4] UsB DM . & USE_DM
USE VAT Fo Vi
ek USE_VRT
Bl
=
5 = BC ]
g e
~ D_GND
==
N, . 12
20] - CHE_DF - <L CHD_DP
20] CHD_DM - < L I () S

Y mcointen 4 CONEIDENTIAL A

Impedance
PCB Net Name IC Ball P X
design
USB_DP_PO U2
90Q
USB_DM_PO V2
CHD_DP 3 No impedance;
needs GND
CHD_DM T4 shielding

107




MIPI signals’ differential impedance: 100Q -

L3(eno) [

» TXgroup: Lane-to-lane matching <60mil w w 3w w w
L4 (signal) ﬁ ﬁ"—’ﬁ ﬁ
» RXgroup: Lane-to-lane matching <100mil L5(cko)
w w 3w w w

Well shielded by GND (adjacent and up/down layers) is | Lésiona)  jimmli  immE imE s
recommended; otherwise keep the spacing =3W rule

(Flgl) = GND g MIPIE 5
CMMCLK: Well shielded by GND (adjacent'and acon o= =
CMMCLK CAM_CLKO
up/down layers) « | “M-
Place MIPI VRT resistor R1227 close to MT6737.
g csI DSI )
B e 1 e e
o — - R e
B oo P,
5 e— 1 Torz e ik
5 e—_ 11 52 e ke
e em— 1 |0 S T~

MIPI VRT
resistor R1227 -

close to MT6737
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= Route SIM card signals together. SIM1_SCLK/ SIM2_SCLK should be shielded by
GND.

= Route T-card signals together. SDC1_CLK should be shielded by GND.




MT6737 eMMC{(172)

= MSDCO_CLK & MSDCO_DSL should be shielded by GND (adjacent and up/down layers).

MSDCO_RSTB | E28 ) )MSDCO_RSTB
Mspco_cmp B3 ;MSDCO_CMD
MSDCO_CLK A2 5 MSDCO_CLK
MsDco_DsL A% * MsDCo_DsL
MsDCO_DAT7 D30 /(. MSDCO_DAT?
MSDCO_DAT6 B30 ?) MSDCO_DATB
MSDCO_DAT5 22 20 MSDCO_DATS
MSDCO_DAT4 | D28 ) MSDCODATA
MSDCO_DAT3 |-C30 )0 MSDCO_DAT2
MSDCO_DAT2 | D23 /7 MSDCOLDAT?
MSDCQ_DAT1 B2 22 MSDCO_DATA
MSDCO_DATO |-B28 °¢ MSDCO DATY

= DVDD18 MSDCO capacitors should be placed near MT6737 pin C27. Decoupling cap.
should be placed in 150mil range.

L L T T =23 = =1 = = = B B A
C2T . DVDIME MSDCO D GNE D GNE D GNIE  D_GNE D GND 2 RiD14 . RO40Z
CVDD18_MCO F3 /. 1 2. R0/ ohm /0402 .
CVDDI8 MG = - R0E  Roalz N
B1 i 2 ™ 1 ila 4 3l 1 z T j
DVOD2E MCT DVDD28 MSDCH SOomil — R0 ohm /0402 - nar
L3 \ \ I 2 S
DVDD2E MC2 \ I N,
Hi DVDD28_SIMT . h p_éng = 1 2 &b ohm i o4z
DVDDZE SiMi = — — ) R /-0 ohm / Vel
L2 DVDD2E.SIM2 s | 1 2 R /o) ohmy 00
DVDD2E SIM2 —_— e =5 — R0/ ohim / ST
o SE g__;'g“’ _25__5% cl0092 close to
. 2 -
N . ErES spEt %.r%—m g8 C10096 close to
=Rl . Lz Lz == =%c Cl0091 close to
- Ul e = - =
N30 & ) \ = 0402
AVDDIE MIPIRXD FowvTr—1 rurmrma s adiziowy D NE D_GNE D_GNE D_GNE Dane 1 2 RN nhn-f{rnﬂ\'}
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- Route MSDCO_RSTB, MSDCO_CMD,
MSDC_DATO~MSDC_DAT7 at L1 & L2.

= At least route with two trace shielding. Do not

overlap at L1 & L2. Overlapping with GND is OK.

MSDCO_RSTB -E28 *)MSDE0. RSTB
MsDCo_cMD [B31 > MSDCO.CMD
MSDCO_CLK -A29 3MSDCO. CLK
MsDCO_DsL -A30 . SMSDC0_DSL
MSDCO_DAT7 230 " MSDCO_DAT?
MSDCO DAT6 B30 < MSDCO_DAT6
MSDCO DAT5 -C29 < MSDCO.DATS
MSDCO_DAT4 | D28 ' MSDCO_DATA
MSDC0O DAT3 -C30 < MSDCO_DAT3
MSDCO_DAT2 229 ; MBDCO_DAT2
MSDCO_DAT1 HB29 2 MSDCO_DAT!
MSDCO_DATO | B28 £9MSDCO_DATO

g Recommended!

‘W' ‘W' ‘W' ‘W' ‘W' ‘W' ‘W' ‘W' ‘W' < yx‘ ‘W' ‘W' ‘W'
LI (signal) EE [ I:lw- [NERY [ I

W, W W W W W W W W

L2 (signal/GND) ol i N fﬂ% % 0 [

L3 (Gnp) I

N GND [0 C/DAT

CONEIDENTIAL A




Differential Pair Layout Recommendation

Keep spacing
= 3W(W=trace width) as S
Fig.1 when you need to : S
tune both traces for
differential pair.

f S
\ 4

W = Trace Width S =3W

A/B/C/D/E =3W ~ 5W -

A € E

> »
l Ll

A
\ 4
A
A

Follow the suggestion as

Fig.2 when you only need Angle = 45° 9/HF B o w D —

to tune single trace for 'y
differential pair.

A 4
A
A 4

2H H 2H H 2H

W = Trace Width H = Differential Rule Spacing

T covomans






