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Version Info
Ver

V0.1 2017.02.10 1st MT6763+MT6177 customer design note release
V0.2 2017.02.24 Updated function spec./ref. design/notice

V0.3 2017.04.12 Updated freg/port/Sawless/DCR notice

V0.31 2017.05.04 Updated limitation of BPI control (RXAGC and TXTPC)
V0.32 2017.05.08 Updated MT6177 TX port allocation

Updated VRF/VPA layout rule

V0.33 2017.05.11 Updated MIPI CLK/DATA shunt C

V0.34 2017.05.12 Updated Transceiver Introduction Ball MAP

Updated PMIC output Capacitance

Updated LNA Port Assignment in Reference Design for CA
Updated LNA Port for Operated Freg.

Updated RX isolation notice for NonCA

V1.0 2017.09.08

Updated MT6177 TX Port Allocation

Updated LNA Port for Operated Frequency (2G must be assigned in PRX1~PRX8)
Added IQ layout guide

Updated VPA Output Capacitance Notice

V1.1 2017.09.22

Updated VPA Output Capacitance Notice

V12 2017.10. Modified LB SAWless description

Update UHB supported freq. range to <3600MHz

Update the VPA Output Capacitance Notice for MT6356

Update Common Placement Guide

Update RX SAWless for 2G/TDS/LTE

Add Matching Suggestion for Harmonic CAs

Update JPN SKU of “LNA Port Assignment and Area Requested Band list”
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Topic
" MT6177 vs. MT6176
= MT6177 function block
= | TE CA overview
= MT6177 reference circuit

= Connection between MT6763 (BB)/MT6356 (PMIC) and
MT6177

= MT6177 RF layout guide
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MT6177 vs. MT6176



MT6177 vs. MT6176

e MT6177 and MT6176 main features:

v MT6177

Radio mode

LTE feature

Sawless RX for TDD
TX port

PRX port

DRX port

FDD+TDD CA
3.5GHz band (B42)
600MHz band (B71)
E-LNA BYPASS mode
RXIQ SE/DIFF type
HPUE (APT Boost)
DPD

|Q input/output

Package

6M(2G/WCDMA/TDSCDMA/FDD-

LTE/TDD-LTE/C2K)
CAT6 2DL CA

NA

10 (4LB/4MB/2HB)
14

14

Yes (FDD at PCC/TDD at SCC)
NA

NA

NA

DIFF

Yes

Yes (LTE)
16RX+4TX+4TXdet

TFBGA, 196balls, 6.2x6.2x0.9mm,

pitch 0.4mm

6M(2G/WCDMA/TDSCDMA/FDD-
LTE/TDD-LTE/C2K)

CAT7 2DL CA, 2UL CCA (MT6763T)
CAT6 2DL CA (MT6763)

2GHB/TDS/LTE B34,B39
10 (4LB/3MB/3HB)

14 (7 Groups)

14 (7 Groups)

Yes

Yes

Yes

Yes

Single-ended

Yes

YES (WCDMA/LTE/C2K)
8RX(SE)+4TX+4TXdet

FCCSP, 156balls
5mmx5.4mm (27mm?2)



MT6177 Function Block



MT6177 Transceiver RF Overview

Key features:

. Full multi-mode RF solution
(C2K/GGE/WCDMA/TDSCDM

Transmitte

2300-3600MHzZ. 1428-2025MHz 620-915MHz
TX HBs TX MBs LBs
279 LT 799%

3|

PRXLPRXS (L8/MB). PRX9-PRX14 (MHB/UHB)
Qo0 oQ o Qg

DRX Pathy

I

TDD TXLO1 (MLB) TDD TXLO2 (HB,UHB)

Controller
[ADC]

ToP | i)
A Bandgap 3
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* Multi-band LTE/WCDMA/TD-SCDMA/GGE/C2K

1 ] BC6 1920-1980 2110-2170 ° . .
2 I BC1 PCS 1900 1850-1910 1930-1990 ° . . .
3 i DCS 1800 1710-1785 1805-1880 . ° .
4 v BC15 1710-1755 2110-2155 ° ° °

5 v BCO GSM 850 824-849 869-894 . . . °
6 830-840 875-885 .

7 2500-2570 2620-2690 °

8 Vil E-GSM 900 880-915 925-960 . .
9 IX 1749.9-1784.9 1844.9-1879.9 . .

10 1710-1770 2110-2170 .

11 X 1427.9-1447.9 1475.9-1495.9 . .

12 699-716 729-746 .

13 777-787 746-756 .

14 788-798 758-768 .

17 704-716 734-746 .

18 BC10 815-830 860-875 ° .

19 XIX 830-845 875-890 . .

20 832-862 791-821 .

21 1447.9-1462.9 1495.9-1510.9 .

22 3410-3490 3510-3590 .

23 2000-2020 2180-2200 .

24 1626.5-1660.5 1525-1559 .

25 1850-1915 1930-1995 .

26 814-849 859-894 .

27 807-824 852-869 .

28 703-748 758-803 .

29 N/A 717-728 .

30 2305-2315 2350-2360 .

31 452.5-457.5 462.5-467.5

32 N/A 1452-1496 .

33 1900-1920 1900-1920 .

34 a 2010-2025 2010-2025 . .

35 1850-1910 1850-1910 .

36 1930-1990 1930-1990 .

37 1910-1930 1910-1930 .

38 2570-2620 2570-2620 .

39 f 1880-1920 1880-1920 . .

40 e 2300-2400 2300-2400 . .

P 2496-2690 2496-2690 .

22 3400-3600 3400-3600 .

44 703-803 703-803 .

45 1447-1467 1447-1467 .

65 1920-2010 2110-2200 .

66 1710-1780 2110-2200 .

67 N/A 738-758 .

68 698-728 753-783 .

69 N/A 2570-2620 .

70 1695-1710 1995-2020 . - N .
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MT6177 TX Port Allocation

TXO_LB1 B5,B8,812,813,817,B18, B19,
B20,827,828,B71

TXO0_LB2 Same as LB1 638-915MHz
TX0_LB3 GSM LB

TXO_LB4 X

TX0_MB1 B11,B21

TX0_MB2 B1,B2,B3,B4,B25,B34,B39,B66 1428-2025MHz
TX0_MB3 GSM HB

TX0_HB1 Same as HB2 (for nonCA only)

TX0_HB2 B7,B30,B38,840,B41 2300-3600MHz
TX0_UHB B22,B42

L For CA case, TX allocation must follow above table
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93MD can’t support TX UL NCCA
B44 can’t support (no RFFE)
HH CA can’t support (7+38, 40+42, 7+40, 7+42, 40+41) (no RFFE)

Please follow the rule to change LNA port:

ooo0oo0ooo

LL CA can’t support (5+29, 20+28, 8+28, 18+28, 26+28) (no RFFE)
93MD can’t support LAA band (5-6GHz) (HW limitation)
JPN SKU: B3@PRX10 for 3+42, 3+11, 3+21 CA

Special case: (ref page 12)

U B32 at HB ports, NF will slightly degrade at MHB ports
U B39 at PRXS8 for special CA operation (China SKU single ant)

Bands only support non-CA: follow LNA frequency range
Bands with CA: intra-group changeable
The sensitivity can’t benefit from diversity gain and the system has MP
risk and higher power consumption if not following this rule.
PRX & DRX MUST be in the same LNA Group
" PDRX1~PDRX8: MLB group
« PDRX9~PDRX14: MHB group

Version_20171219 HB/UHHB MB/HB(2) MB/HB(1) LB/MB(4) LB/MB(3) LB/MB(2) LB/MB(1)
UL intra-band
Area 2G 3G 4G 4G Roamin CA DL intra-band CA DL inter-band CA PRX14 | PRX13 | PRX12 |PRX11| PRX10| PRX9 |PRX8| PRX7 | PRX6 | PRX5 PRX4 PRX3 [PRX2| PRX1
2/3/5 (1/2/5/8/ CCA: 1, 3, 7, 38, 39, |11+3, 145, 3+5, 39+41, 34
China 8 [34/39/BC 1;;;%7/2?/ 34/38 4/8/17/20 40, 41 2 1 40 |41(38)| 39 | 3 39 | 44 26(658/550) 6 ;300
0 INCCA: 3, 40, 41 2G MB
1/2/5/8/ . CCA: 1, 3, 7, 38, 39, |1+3, 145, 3+5, 3+41, 39+41, 34
China Rich 2/3/5 34/39/BC 1;:;25{3/34/38 4/8/17/20 Z§A4f' 38,39, 40, 41 2 1 40 (41(38)| 39 3 39 44 26258/53(;:0) 69800
0 ’ NCCA: 3, 40, 41 2G MB
CCA: 1,3,7,38,40 |1+3, 1+7, 1+8, 1+20, 1+28, 1+38,
NCCA: 3, 7,38 1+40, 1+41, 3+7, 3+8, 3+20, 3+28,
3+32, 3+38, 3+40, 3+41, 7+8, 7+20,
EU 2/3/5 1/2/5/8 1/3/7/8/20/28/3 (2/4/5/12/1 CCA: 3,7, 38 7+28, 7+32, 8+20, 20+32, 20+38 1 32 40 |41(38) g 28 : 20 € 12(17)
8 2/38/40/42 7 J . DCS G850 G900
Low priority: B42, B42 ICA
7+38, 7+40, 20+28, 8+28
NCCA: 1, 3,5, 40 1+3, 1+40, 1+41, 345, 3+28, 3+40,
India 243/5 1/2/5/8 i//iésB(/zf())ﬁg/zs CCA:3,5 CCA: 3,5, 40 3+41, 5+40, 8+40 2 1 40 41 3 2G MB ;Z: éz(ss(l 20 G;OO
Low priority: 40+41, 28+41, 8+41
CCA:3,5,7,40 1+3, 1+7, 148, 1+20, 1+40, 1+41,
NCCA: 1, 3,5, 7,40 (345, 3+7, 3+8, 3+20, 3+28, 3+38,
APAC_India_Af|2/3/5|1/2/5/8/ 1;:{:}‘;:;%28/22032 CCA:3,5,7 3+40, 3+41, 5+7, 5+40, 7+8, 7+20, 1 20 " 3 2G MB 28A | 26(5/BCO) 20 8
rica 8 BCO 1 7+28, 8+40, 28+38 28B G850 G900
Low priority: 40+41, 7+38, 28+41,
8+41
CCA: 2,5,41, 66 2+4, 2+5, 2+12, 2+13, 2+17, 2+29,
NCCA: 2,4,5,12, [2+30, 2+66,
/35 (121415 2/4/5/12/13/14/ 1/3/7/8/20/ o5 41,66 2:;64”' 4+12, 4+13, 4+17, 4429, 25(2/B 26(5/BC0/ . [1207)
us 8 i?:gg/oBciZ%Zﬁi/zgﬁo/ 58/38/39/4 S 5+30, 5+66, 12+30, 12+66, 13+66, Ee L) ) F(’:(:g 29 BGCS:;%) 71 | G900 1431
25+26, 25+41, 26+41, 29+30, 29+66,
30+66, 2+71, 4+71, 66+71
Low priority: 4+66, 5+29, 30+71
CCA: 3,7 2+4, 2+5, 2+7, 2+28, 3+7, 3+28, 4+5,
2/3/5 1/2/3/4(66)/5/7/ INCCA: 3, 7, 66 4+7, 4+12, 4+17, 4+28, 7+28, 7+66 3 2 5 8
LATAM 8 1/2/5/8 12/28/38 Low priority: 28 Low priority: 4+66 g L) =2 DCS| PCS 2 G850 G900 12
INCCA/CCA
CCA: 41, 42 143, 1+8, 1+11, 1+18, 1+19, 1+21,
2/3/5 1/3/5/6/(1/3/5/8/9/11/18 7/12/17/38 ec i a2 ;:igl ;1;? ;:::; ;:2? ::2123;11,1 11 PRI 8
JPN (TBD) | g 'g/clol/slcgé 1}%21/ 26/288/4) G pifidenitispasl, 42 8442, 11418, 11428, 11+42, 19+21, | 2 1(BC6) 300 4138) 3 | 51 |6 ms| 258 fgg G900
19+42, 21428, 21+42, 28+41, 28+42,
41+42




SAWIless is only for China/India/Apac SKU
2G ARX can’t support SAW|ess
MLB SAWless ports (PRX6):

2G: DCS1800, PCS1900 (PRX6)

TDSCDMA: B34, B39 (PRX6)

LTETDD: B34, B39 (PRX6+DRX6)
LB SAWIless ports (PRX1):

2G: GSM850, GSM900 (PRX1)
SAWIless Rx can’t support E-LNA. (OBB test will fail)
Need to apply MB BPF before PRX6/DRX6 for OBB test
Need to apply LB BPF before PRX1 for OBB test

HMB can’t place at PRX2 and PRX3 if with LB SAWIess
Need to check “MT6177 isolation design notice”

Confidential B Copyright © MediaTek Inc. All rights reserved
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PRX1/DRX1~PRX8/DRX8: for LB/MB 600M~2.025GHz
— 2G must be assigned in PRX1~PRX8

PRX9/DRX9~PRX12/DRX12: for MB/HB 1.805GHz~2.69GHz

— Special Case:
- (B32 at HB ports, NF will slightly degrade at MHB ports)

PRX13/DRX13~PRX14/DRX14: for HB/UHB 2.35GHz~3.8GHz

— Special Case:
- (B39 at PRX8 for special CA operation (China SKU single ant))

- When B2 is at PRX14, It is for nonCA only. CA_B2 must be assigned at PRX7.

Sawless Port: Support 2G (1800/1900) and TDS/LTETDD
(B34,B39) at PRX6(2G/TDS/LTE)+DRX6(LTE)

Confidential B Copyright © MediaTek Inc. All rights reserved
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* |In order to keep diversity path operation correct, the PRX and DRX
port assignment needs to follow the rule as follows

* Mixer Group Concept
— PRX1~PRX8 and DRX1~DRX8 are MLB mixer groups
— PRX9~PRX14 and DRX9~DRX14 are MHB mixer groups

* Rule of diversity path port selection

— DRX must be in the same mixer group as PRX

- Example:
* B3 primary path is assigned to PRX5 which is belong to MLLB mixer group
* Therefore, B3 diversity path must be assighed within DRX1~DRX8
- Example: DRX3 is ok, and DRX5 is also ok
* In this case, B3 DRX is not allowed to be assigned to DRX9~DRX14
- Example: DRX9 is forbidden

— |t is strongly suggested to assign the DRX in the same number as PRX

- Example:

* |f B3 primary path s assigned to PRX7, it is strongly suggested to assign the B3 diversity
path to DRX7

Confidential B Copyright © MediaTek Inc. All rights reserved 14



* In order to get the best CA performance and make sure that
the function is correct, please follow the band assignment of
reference design

e Rule

There are 7 LNA groups

The band should be assigned in the same group as the reference
design for CA operation

Example:
- For China SKU, B3 should beassigned in LB/MB(4) for CA operation

* Because according to the reference design, B3 is assigned to PRX7 or PRX8

Special case:
- B2 at PRX/DRX9~PRX/DRX14 does not support CA operation

Version_20170726 HB/UHHB | MB/HB(2) | MB/HB(1) LB/MB(4) LB/MB(3) LB/MB(2) LB/MB(1)
4G UL intra-band
Area 2G 3G 4G Roaming CA DL intra-band CA DL inter-band CA PRX14|PRX13|PRX12|PRX11| PRX10 | PRX9 | PRX8 | PRX7 | PRX6 | PRX5 PRX4 PRX3 | PRX2 | PRX1
2/3/5/ (1/2/5/8 |1/3/5/7/8/34/ |4/8/17/20 CCA: 1,3, 7,38, 39,40, |1+3, 1+5, 3+5, 39+41, 34
China 8 34/39/ [38/39/40/41 1 2 7 1 40 |41(38)| 39 3| 39 | 44 | 26(5/80) 8
BCO INCCA: 3, 40, 41
Confidential B Copyright © MediaTek Inc. All rights reserved 15
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CA Categories

Intraband contiguous

HiFrequenw band A——— -— Frequency band B—
|

Component RFLNA  RF SRX
carrier (CC)

CCA Same as 1 1
Intraband non-contiguous non-CA
. Co . NCCA CC’s
+————Frequency band A——— ~=+— Frequency band B —= .
| Lo | gap is small
| | | |
| L : NCCA CC’s Same as 1 2
| L | gap is large non-CA

Inter band CA | Diplexeror | 2 2

QPX

Interband

«—Frequency band A———;,  =—Frequency band B —=

i
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Receive Path for DL CA

BB ‘o —rxX
e

SRX

Div

A

2. Non-contiguous CA (Wogap is small.)

NCCA

Weap

<40MHz
4 =

3. Non-contiguous CA (Wpgap is large.)

%

q
!
B!

Div

7y
wn
P
>

Wogap

P
<

240MHz

4. Inter-band CA

. \\ . Similar concept in DRX

\
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Inter-band CA type Method

UH-LMH Diplexer
H-H This combination is N/A now
H-M Separate ant
H-L Diplexer
M-M QPX
M-L Diplexer
e QPX

* Some types of diplexer
— >3.4GHz and <2960MHz
— >1.7GHz and < 960MHz

>1.4GHz and < 960MHz (Japan band)

Most inter-band CAs are H-L or M-L case
* RXD needs corresponding diplexer SAW

Confidential B

Copyright © MediaTek Inc. All rights reserved
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CA RF FE Topology-I

CA example:
1. B1+B&

2. B&8+B20
3. B39+B41

1.7~2.7GHz 0.771GHz

ASM (TXM)
l 1t band TX I

X 2nd hand TX PX

X

|

Al

B39 R

B41 TRX

15t band RX
2nd band RX

Confidential B Copyright © MediaTek Inc. All rights reserved 20



CA RF FE Topology-li »

CA example:
1. B3+B7
2. B39+B41

2.372.7Glaz 1.7~2.1GHz 0.7~1GHz

I Diplexer .

ASM (TXM)

1stband TX 15t band TX
SUZS 2nd band TX SUZS 2nd hand TX | B

X

15t band RX
2nd band RX
15t band RX
2nd band RX
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Coefficient CA Band Harmonic Relationship Matching Suggestion
1TX = 3RX B41+26 B41 TX = B26 3 X RX Apply low-pass type matching for B26 RX
Apply low-pass type matching for B41(38) RX
B1+41 X X
+41(38) B1 4 XTX =» B41(38) 3 XRX (Between PA and RFIC)
Apply low-pass type matching for B40 RX
B X X
4TX =» 3RX 3+40 B3 4 XTX =» B40 3 XRX ((Between PA and RFIC)
Apply low-pass type matching for B41 RX
B2 1 X X
5+4 B25 4 XTX = B41 3 XRX (Between PA and RFIC)
- i B41
3TX D 2RX | B3+41(38) B33 X TX 2 B41(38) 2 XRX Apply low-pass type matching for B41(38) RX

(Between PA and RFIC)

Confidential B
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MT6177 Reference Circuit



NO. Function Class Done Check Items

1 A ] Use MTK QVL 26MHz TSX, Duplexer, SAW, 2G PA , 3G/LTE PA (support R7/R8/R9) , ASM or TXM

) CaTEn FE A u RX SAW filter, duplexer to ASM or TXM needs to reserve T or Pi-matching network and series DC-block
capacitor (If ASM or TXM includes DC-block capacitor, it can be removed.)

3 A [] Refer to design note about detailed schematic description.

4 A [] IASM/switch. Connect its power pin to VFE28 (2.8V), not BPI

Front end TRX

5 A [] All BPI traces to ASM or TXM need to reserve shunt cap

6 MT6177 - A [] Check the LNA port assignment to follow the reference design and CA combination
GSM RX can co-band with WCDMA/LTE to lower BOM cost and layout size, but sensitivity will degrade

7 RXRF A [] 1~1 548

8 (with DUP) A [] RX trace to RX SAW or duplexer need to reserve single-ended T or Pi-matching network to do RX matching.

9 MT6177 - A [] MT6177 TX trace to PA need to reserve T or pi-matching network.
LTE, WCDMA and EDGE with closed loop power control need to use coupler to MT6177 detector input.

10 TX RF A L] Refer to design note; use wide band coupler with attenuator and let the detector input power ranges at 0~-
40dBm.

11 (PDET/TMES) A u LTE/3G PA power can select VCC_PA or VBAT, but it is suggested to use VCC_PA to save power
consumption.

MT6177 - . .

12 26MHz B L] Connect MT6356 CLK buffer output (XO_CEL) to MT6177 XO1 and reserve T or pi-matching network

13 M;—g\ilz - A [] Add a LC filter for VIO18 to prevent digital interference.

14 MT6763 - A u 2G PA VAPC can reserve the RC filter (7K//220pF) for some PA, and don’t need the voltage divider
resistances. Default is 0ohm for RC filter (Phase3 Skyworks/Qrovo TXM).

15 MT6356 — L] Follow PMU's design guide

Power
16 De-sense ] Reserve EMI filter/bead/filter component for camera, LCM, and MSDC's connector

Confidential B
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(Phase Il Dual ANT)

MT6177 EELA SKU
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Topology of MT6177 China SKU

ina SKU(Phase Ill Single ANT)
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Topology of MT6177 China Rich SKU
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Diversity RX input Main RX input *Single-ended RX input
( A \ [ A No DC input (include 0V)

-

=1 — o —| o — o — - o
v Ol o 3 & 8 =z o§ B ¥ % o8 & 8§ 2 %332%5225&55555}2
hd o« o - = (=] 0 - =] w - (2] o — [5] = o« o™ — (=1 o = Lis o w = b o =
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o {%%g%%%%%%%%%%% Eggigece ey RF TX output
GND - .
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gigEign e nETgege G B I I R 2 g g
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-
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N

Detector path 1Q Y

connected to BB DRX1Q PRX1Q ™>IQ BSI(4 pins)
signal signal signal
*Single-ended RX output
i i . . C ight © MediaTek Inc. All right d 28
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Note: For both CA and non-CA application, these IQ traces should be connected to BB chip.
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Bypass cap should be put close to MT6177.

VRF18 for VDD_TXHV should share one 100nF
cap.

VRF18 for VDD_SXLF should have one 100nF cap.
VRF12 for VDD_SXLV should have one 100nF cap.
VRF12 for VDD_RXLV should have one 100nF cap.
VRF18 for VDD_RXHYV should have one 100nF cap.

V1018 for VIO should have one 100nF cap.
Refer to Layout Guide for the location to place
the bypass cap and the method to route power.

Mt %» RF_LBI_TX RFIC
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/ '\ N\ D_GND

R3107 ohm / 0201

VRF12_RXLVO 2 At s OVRF12_PMU
R3118 Nl
R /0/ohm /0201

VRF12_SXLVO 2 RO/ T Cc3118
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4.7uF close to RFIC for better Ripple Performance 11/11
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Share one 100nF cap
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Share one 100nF cap



MT6177 TX 2UL CCA Notice

O For GPS co-existence case and if the antenna isolation between GPS
and B39 is <30dB

U Itis suggested not to use “TXM reuse” and use a BPF filter after B34

PA ‘
TDS/LTE B34 Tx BPF for GPS _ & Y

A28 S
B34 TX w3243 SFF [ LFEIBIGEEC G S mazs -
1 2 34 PA_BP 3 1 174 P 1 2 74 PA P
[5] RFBMPATY . . <G _L i RF_834 P BEFfOUT 3 | Lo RF_B34 FA_BFF_IN o RF B34 FA PA
7| oy E _l_ 2 o Y
P s 2 vaze g c“”rl%ﬁdzw o
N C /074 pF [ 024 o c,m]xpmozm
L o . o
[LC;ND OGN -t [LGND O_GND
B3B4 TX = o
1 2 384 P FA
[33] -RF_8284_PA_DPX S RE 2284 P4 PA
_l_uzsmwozm_‘_
TCFIIFpF.’mk cma:pmozm
D GND b &ND
Bl TX £ .
1 2 FA_F.
133} -RF_8_PA_DPY << e oH T OO RE Bl FA R
T I
TDS/LTE D_GND. _l_cmc:m1 T w220
= o Ci124pF 0201 a0
. bbbk
B39 Tx SAW for Non-continous RB UL - = = - ~|55 FFE Pa
B39 TX uazzs s o-ene oo CE3EEE
M2278 @ SAW | SAFEATGEDMADFDA = =3 022222\@:2 15
. - 2 RE 533 FA SAW T 4 [, o e L
23] RF 8 FA TN - L _l_ L ouT‘J 7 rE B FA saw IR 1 i 2 RE B3 FA BA T ﬁgg V%h(l__t; RER
3 7 = [z
E Rt 1 M3278 ) 5 o Fa Lmzﬁé ml* Z={ene BND [7T—
e :|— € /071 pF 0201 h. : C / tc! A 224 he = "3?3-,,—
i €L o ciosipFiozn ity o= stk a—
= = o
) Gl O_GND / == Dy = = HBRI & - 515!, (SDATA
— D&ND C_GND D_GND SZErzz
== TTTTTT

0. Apply B39 TX.SAW at PA output to pass CIM3 and GPS
de-sense

] Power'back-off can be used in the B39 CCA small RB

case to pass UE-coexistence, and the B39 can use the
BPF path (B34 TX co-path)
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Refer Sch China Single Ant

4G UL intra-band
Area 2G 3G 4G Roaming CA DL intra-band CA DL inter-band CA
2/3/5/ |1/2/3/5 |1/3/5(26)/7/8/ |4/8/17/20 CCA: 3+3, 38+38, 39+39, [1+3, 1+5(26), 3+5(26), 39+41,
China 3 8/34/3 [34/38/39/40/4 40+40, 41+41
9/BCO |1 New:1+1(CCA)

1. TXM(SKY77927)+LMH PA(SKY77643)
2. Detector Attenuator to 6dB for both SKY and Qorvo Phase3 TXM

3. Reserved Shunt Cto 27pF for I\/IIPI CLK and DATA

[ >z

TR

:

naTra

T.

Tla B

Attenuator for Detector

6dE Attenuator

wvccc'-icccc'oov.

: F!Kﬂ umnmzm
1l RF_TXDET1_RFICS

R.f‘lﬁﬂ!nll'nlﬂzmi i

Ha123
8 /150 f ohm. / 0201

D GND D_ GND

ooooooooooooooooo
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FTTTE ‘
& LR T}
iy QMO
b N s
- amD RAM_L [
- WA Res e )
15 e
o veea 2 ¥ we |
= vt " VRAT
s .l W
e - BOLK
1 BOATA [
et e r-
I . o vl CL
L — < :
s838sp 8838858 I b3 [ e
. 3

er =J [l

€ # 800 I pF 10 O

=l
T 3

.lull'.l O_ndD

Gi“-l'#-l'mlm

b —

L = Reserved Shunt € for MIPI C-load Tuning
Control the Total Capacitance to 27pF

¢ RF_THDETH 1

s v
= T
iacdlas
Area 26 36 46 4G Roaming |UL intra-band CA| DL intra-band CA DLinter-band CA
2/3(5/8|1/2/5/8/34|1/3/5/7/8/34/38 |4/8/17/20 CCA: 343, 38438, 30439, 143, 145, 345, 39441,
China 1/39/8C0 | [39/40/41 40440, 41441
New:1+1(CCA)

supported

Band Combination

==
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O SAWIless LNA port is PRX6 and DRX6

d PRX/DRX path have to apply BPF to pass OBB test
d PRX6is for 2G-MB and TDS-B34/39 and LTE-B34/39
O PRX6/DRX6 can support LTE B34/B39 P+D

d 2G ARX can’t support SAWIess

U3328
LPF / Fl 168B1888GL-TXM

M3332

I 2 <RF_B34B39_PRX_TXM

C3334 M3336
[31] RF_B34B39_PRX_RFIC( 2 H 1RF_B34B39_PRX_SAW2 OHTJ:RF B34§30 PRX SAW O I /o HO—REB34B39 PRX_SAW IN2 || 1
o o 0 o
C/18/ pF /02 C/ 18/ pF / P20f3535 ~

L/ NC /0201

B34/39 PRX BPF §7%=

D_GND D

C /18 / pF FORO1
M3333 M3331
L/6.8/nH /0201 L/ NC /0201

|
@
z
o
lw]
9|
o
lw]
(9]
z
O
o
@
z
O

U3412

LPF / Fl 168B1888GL-TXM
C3428

2 || 1
I

M3461
N17053761 2 || 1 RF_B39_DRX SAW_OUTB

|/o
C /33 / pF POROL C/lB/pFPOOl
M3467 M3469
L/ NC / 0201 L/ NC /0201
~ —
D_GN

D_GND

[31] RF_B39_DRXRFIC <K

B34/B39 DRX

M3463

D_GND

RF_B39 _DRX SA® N 1

L/ NC /0201

M3419

CRF_B39_DRX ASM  [34]

| ~
C/33/pF /201

M3466
L/ NC /0201

1

D_GND
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Reference Circuit Schematic: PRX RE

 Itis recommended that TX, RX, ANT path layout should keep good isolation in 3G/4G FDD RF
B *Note: Check the DPX for C2K spec or in QVL

Example for DPX co-banding

B2/1900 1
B3/1800 1
BS5/850 8
B8/900 9

900
800
50
00

B2
B3
B5
B8

B2
B3
B5
B8

RE 87 PA DPX cas0z 3303
Cr27ipE/ozor 1221 pF 0201
cozo1, Co
R 67 PRX DPX REIPIL (]2 2 5] prx
cazos us3o2 1 f
L7067 04 1 0201 DPX/ SAYEY 2GS3BAOFOA
o201 B " -
RE g7 TRX DA ] 2 RE 87 TRX DPX 6
- {I AT T L
1 0201
Laos Loz
3 croarprs o0
2 Lo20t
5
b_GnD b_GnD o_GND
casnt casn
Craarprsozon  Cr22/pF/ofoL
coagt Goz01
RE_B1 PA DPX R 81 Pﬁvax RFIPY i i e 1 pRX
3304 “5 -
L7150 1 0201 DPX/ SAYEY 1G95GAOFOA JE
L lomr S 4 3 oo v
BE BLTRXTOL 1 e 2 BEBLTRXDBR | o 3 LiNe 1oz

2 Laus 2 Laan
2L/3/nHI0201 2L
Loz01

3 Lozo1 >

D_GND D_GND

D_GND.

D_GND

Add DC block cap at
MT6177 input

Confidential B

B5 /TRX

RE_B5_PA DPX

RF_Bg PRX DPX RFIP1

caaua
C/2.7/ pF /0201 CIZZ/pFIOZUi
co201, €0201,

12

B5_PRX

I,

U3305
DPX/ SAYEY836MBAOFOA

D_GND

B3 TRX

c3320
L10.6/nH /0201

L3312
2 L/18/nH /0201
0201

B5/850 DPX (C2K BCO)*

RF_B3 PA DPX

RF_B3 PRX DPX RFIP1

12
17 17

13
NC / 0201
01

D_GND

c3318 ca319
C 1271 pF 10201 C 122/ pF 10201
0. €0201

12

B3 PRX

us307
DPX/ SAYEY 1G74BCOBOA|

B8 TRX

17

€

D_GND

Co201 Y -
RE_B3 TRX DAL || 2 3
] ANT ™ 13316 17
rx |- gL/ls/nHlDZm INC / 0201
13318 L0201 01
2 Cro.3/pF/oz201 ©OLoo
2 Lozon @
D_GND D_GND
D_GND / D_GND X
RF BB PA DPX casa1 casz2
C12.71pF /0201 Cl22/pF 10241
Co201 coz01
[N sg prx opx REPL L[} 2 £ 88 pRX
€3333 U331l 1 1T
L7061/ nH /0201 DPX/ SAYEY897MBADBOA
C0201 .
RF_B8 TRX TAA_|| 2 RF_B8 TRY DPX "6
- 1T ~ 3328
2 [ /Nc 0201
13329 13330 bl
2 C/0.3/pF /0201 2 L/2.4/nHY 0201 bl
2 L0201 2 L0201
2
RF_B2 PA DPX c3334
C12.71pF /0200 €752 1ve 1 oot
co gozo1,
RF_B3 PRX DPX RFIPL T2 1 82 PRX

20
RE g2 TRX DML || 2

U3313
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2 U
b

D_GND

D_GND

17 17
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€
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Add DC block cap at
B2/1900 DPX (C2K BC1)* wiT6177 Ir?;Utcap a
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Reference Circuit Schematic: 4G DRX RF

DRX HML Antenna o
...Floge to asM) RFT = 72 RF_BITE20_DRAASME]
: rFz |2 % RF_B28B30B41_DRX_
COM3402 : 9
(3] HMLB DRX At <K HMLB_DRX_Ant 2 [ |BE MHMI_BIDWH JRE }ntHMLBﬂJ%ﬁQSM RF2 77 RF_BBDRX_ASM  [34]
- 4 - a RF4 2 "> RF_B40_DRX_ASM  [34]
RN Lakd2 2/ nH /S hehdgh/ nH/ m414 8
o = L /47 [nH /D201 LJ NC /0201 L NG / 0203 SN RFS Py RF_BZDRXASM - [34]
4
|_ Y, s ;1 L= RFS %% RF_B7_DRX_ASM  [34]
b_GND . i > RF_B1B2B4B5_DRX_ABM
e A ; = 5 o
D_GND D_GND D_GND D_GHD D_'GND" é?;g RFE Py RF_B34 DRX ASM  [34]
] @izise
Reserved for MIPI Cload Tuning S
Control the Total Capacitance to 27pF o
=— ca4a
~| ©r10/n0F 0201
S LS r - _ﬁ:m - - - .-
B R e HH 2 l (MlIE_SCLK [12,34,37,30)
e e Note MPIZ_SDATA  [12,34,37,30
B39 DRX L | ersreibmga0 841 dip SAW can support both non-CA and B39/41 O '
H | 3415 cas8 ——
) . paepat £ = 1181 pFLp201C [ 18 { pFd
o £ om " B Reserved 1

[31] RF_s3EE_DRNAFIC HH

4 AL F_=38835801 DRX_ABN

B41 DRX T
D_énp
caar )
CITIgF imm Ci7ipF oM L2402
\2G350M2aA L1251 nH raz0n
- - 2L
[3]  RE_BAIDRY_RFIG _ .
i M ELECREITE Y 1 SR
«f o
w2425 wasze
B40 DRX T Serermn T oo sem

o_ono o_ano

caaE
cIEr
[3] RF_BT_DRXRFIC 2 H 1

B7 DRX

XRF_BT_DRXAGM 134l

Add DC block cap at MT6177 input
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Reference Circuit Schematic: 4G DRX RF

1 o

M7
. S taseraesses LidinHitm
o wessosree G—2] a5 o o s ot oy

Jor ]
S B DAY SN 18 eyt WF_BS CRXASM (M)
uuu j_ )
B5 DRX
- o =] it o gr--
o 0G0 5

Add DC block cap at MT6177 input
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Add DC block cap at MT6177 input
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Reference Circuit Schematic: TXM

MLB_ANT

Vramp RC filter close to TXM

cona3oL slose to. ASH. D) RF_TDOET (31
R menoan - N
e sy Msrecn e st e e oo ey 1 || 2 R < oo
l 1l
3 o2
3 Cra7 1o 10201 201 N i B
2 " casos | casoa i
2 Ic/zz/usmsm Ic/m/psmzm
J— o_éno G 0G0
O a0z coue L
S o
[ HePRX Am (¢ 3y HBPRXAM L[ 12 REANT HE TRX M CARKIY 1|2 L2 RE_ANT_HB_TRX XM o VRAMP_1 i
e = » 1 Il -
s o s |
I Uiarinniooon Y LING oot 2 LING) o201 2 N
b} b} 2 [33  RF_B4LTRX DM H_TRYE eno [—1
! 7 U N 0
(32 RF_B40_TRX | a H_TRIG TV | HRDAHLS VeAT
> Tl .
, L [ W Do o 1]
(32] RF_B7_B32_TRX DM =1 H_TRX1 Viamp —
N , e
. = eno vio
Y
[32) RF_B34_B39_TRX_TDM \ M_TRX4 SCLK MIPIO_SCLK  [11,34]
. p
N A oy oo [ L s
w s | refues ncom o] CT e
(33 |RFLB1_B3 TRX XM, \ M_TRX2 RFIN_M / ~
N . =
33 RF_BZITRX.DM M_TRXL REIN_L =, MT6176 TX Quput need a DC block(?).
L3 Casta
v T 0 N g GND s R3038 R/ 0/ ohm /;§20¢ / 33 / pF / 0201
RN g Lot -
EEEEE oo 5 L AAs |  REGSMTXMB  [31]
3p18T.TX FREfRze VG e
P18T.TXM ™ E
9| 5 9 9 38 R 5507
x| RINC /0201 ¢ - -
e N lHigh pass filter for G8 Tx in G7 Rx
—i|pand noise dejection
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: o
o oo oo | e
. —\AN RF_GSM_TX LB 31
Attenuator value at MT6177 PDET input: i i 2G_PAIN_LB
o - m — —
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Add a DC block cap at MT6177 output
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* B34/39 not TXM reuse case:

— Antenna isolation between GPS and B34/39 + Band-Pass Filter after B34/39 PA > 35dB
- Use B39 SAW filter (ex: SAFEA1G90MAOFOA) for B39 only SKU
- B34+B39 dual SAW filter (ex: SAWEN1G90PAOFOA) for both B34 and B39 SKU
- Use BPF (ex: LFB181G95CT9E362) + antenna isolation 14dB

XM
Main — 1 _.GSM LB
Ant
GSM HB < /_\ I________-i
i i 3G/4G MMPA i 1. Originally use a LPF and
- { B34/B39,

i need ANT isolation >35dB
i to avoid GPS desense

TlalS <
Antenna isolation |- %Ro <

<.

2. Replace to use B39
SAW filter for B39 only
S

|
|
|
|
|
|
l
—T0 o |
I ' sKU
GPS o~ S e B :
Ant Mk 3. Use B34+839 dual
I SAW filter for both B34
GPS SAW LNA | and B39 SKU
N '|> MT6625L i

i 4. Use B34/39 BPF, and
I ' let BPF+ANT ISO >35dB
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Connection between MT6763
(BB)/MT6356 (PMIC) and MT6177



* Interface: M6763-6177

Connectto 6177/
BSI: 5pins
PRX_1Q: BBO/BB1 (SE) 4pins
DRX_1Q: BBO/BB1 (SE) 4pins
TX_1Q: BBO(P+N) (DIFF) 4pins
DET 1Q: DETO (DIFF) 4pins
SRCLKENA

Total PIN Count

- 5(BSI)+8(RXIQ)+4(TXIQ)+4(DET |
Q)+ 1(SRCLKENA)

22

Confidential B

**RF PIN Count: 22

Function Block

Default function

RFIC_BSI_0_EN RFIC_BSI_0_EN
RFIC_BSI_0_CK RFIC_BSI_0_CK
BSI RFIC_BSI 0 _DO RFIC_BSI_0_DO
RFIC_BSI_0 D1 RFIC_BSI_0_D1
RFIC_BSI_0 D2 RFIC_BS|_ 0 D2
PRX_BB_I0 PRX_BB_I0
PRX_BB_QO PRX_BB_Q0
PRX_BB_|1 PRX_BB_I1
ABB PRX_BB_Q1 PRX_BB_Q1
RXBB DRX_BB_I0 DRX_BB_I0
DRX_BB_QO DRX_BB_Q0
DRX_BB_I1 DRX_BB_|1
DRX BB Q1 DRX_BB_Q1
TX_BB_IPO TX_BB_IPO
ABB TX_BB_INO TX_BB_INO
TXBB TX_BB_QPO TX_BB_QPO
TX_BB_QNO TX_BB_QNO
DET_IPO DET_IPO
ABB DET_INO DET_INO
TXDET DET_QPO DET_QPO
DET_QNO DET_QNO
SRCLKENA SRCLKENA SRCLKENA

Copyright © MediaTek Inc. All rights reserved




e Interface: M6763-6177
— Connectto MT6763

BSI: 4pins (BSI_o D2 is GND)

PRX_IQ:
DRX_IQ:

BBO/BB1 (SE) 4pins
BBO/BB1 (SE) 4pins

TX_1Q: BBO(P+N) (DIFF)

4pins
DET_IQ:

DETO (DIFF) 4pins

Confidential B

Pin Name

Category Name Defmlt 1/0 | GPIO/RFpin Deseription
TXDET1 I RF TX detection path input
PRX_BE_Qo 0O BB R31 BB Q output
PRX/BB_To 0 BB R31 BB I output
PRX BE (Qa 0 BB R32 BE Q output
PRX_BB In 0O BB RX2 BB I output
DRX. BE Qo 0 BB R diversity BB Q output
DRX BE Io 0 BB R1 diversity BB I output
DRX_BB_0Qa 0 BB RXo diversity BB Q output
DRX BB Ii 0 BB RXo diversity BE I output
TX BB_IPo I BB TX BE I input
BBL/O.. "TX BB_INo I BB TX BB I input
TX_BB_QNo I BB TX BE @ input
TX_BB_QPo I BB TX BE @ input
DET IPo o BB TX detection path I output, test pin
DET_INo 0 BB TX detection path I output, test pin 1
DET. QPo o BB 3_1 detection path Q output, test pin
DET_QNo o BB "é'l detection path Q output, test pin
BSI_o_EN GPIO BSI enable
BSI_o_CK GPIO BSI clock
BSI_o_Do 1/0 GPIO BSI input/output data
BSI BSI_o_D1 I/0 GPIO BSI input/output data
Interface Hor— 0 1/0 GPIO BSI input/output data
and CLK — — ! il
Input X01 I RF 26MHz input
EN_BB I Global static controller enable
TMEAS I DC Temperature measurement
RCAL o DC External resistor calibration pin
VDD_RXHV VDD RF DCDC 1.8V supply for BX
VDD_RXLV VDD RF DCDC 1.2V supply for RX
VDD_TXHV VDD RF DCDC 1.8V supply for TX and STX
Voltafe VDD_SXLV VDD RF DCDC 1.2V supply for STX
Supply [VvDD _sxir VDD RF DCDC 1.8V supply for STX
VIO VDD RF Always on 1.8V for digital
TXO0_GND GND RF TX output ground
GND GND RF REF ground
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ooooU

PA_VMO, PA_VM1 mux with MIP14

BPI_OLAT2, BPI_OLAT3 mux with MIPI3

BPI_BUSO~BPI_BUS17 can be controlled by RX_AGC (E-LNA control)
BPI_BUS28, BPI_BUS29 can be controlled by TX_TPC (Can’t apply for E-LNA)

]
Function Block  Default function 2017'02'23 Default setting Aux Func.0
BPI_RFFEO BPI_BUSO BPI GPIO76
BPI_RFFE1 BPI_BUS1 BPI GPIO75
BPI_RFFE2 BPI_BUS2 BPI GPI074
BPI_RFFE3 BPI_BUS3 BPI GPI073
BPI_RFFE4 BPI_BUS4 BPI GPI1072
BPI_RFFES BPI_BUS5 BPI GPIO71
BPI_RFFE6 BPI_BUS6 BPI GPIO70
BPI_RFFE7 BPI_BUS7 BPI GP1069
BPI_RFFE8 BPI_BUS8 BPI GPIO55
BPI_RFFE9S BPI_BUS9 BPI GPIO56
Eld BPI_RFFE10 BPI_BUS10 BPI GPIO57
BPI_OLATO BPI_BUS11 BPI GPIO78
BPI_OLAT1 BPI_BUS12 BPI GPIO54
BPI_ANTO BPI_BUS13 BPI GPIO53
BPI_ANT1 BPI_BUS14 BPI GPIO77
BPI_ANT2 BPI_BUS15 BPI GPIO52
PA_VMO BPI_BUS28 (Mux MIPI4) BPI GPIO80
PA_VM1 BPI_BUS29 (Mux MIPI4) BPI GPIO079
BPI_OLAT2 BPI_BUS16 (Mux MIPI3) MIPI GPIO65
BPI_OLAT3 BPI_BUS17 (Mux MIPI3) MIPI GPIO66
MIPIO_SCLK MIPIO_SCLK MIPI GPIO64
MIPIO_SDATA MIPIO_SDATA MIPI GPIO63
MIPI1_SCLK MIPI1_SCLK MIPI GPI062
MIPI1_SDATA MIPI1_SDATA MIPI GPIO61
MIPI2_SCLK MIPI2_SCLK MIPI GPIO68
YlIPt MIPI2_SDATA MIPI2_SDATA MIPI GPIO67
MIPI3_SCLK MIPI3_SCLK MIPI GPIO66
MIPI3_SDATA MIPI3_SDATA MIPI GPIO65
MIPI4_SCLK MIPI4_SCLK BPI GPIO80
MIPI4_SDATA MIPI4_SDATA BPI GPIO79
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. . NA
6293 Pin name BPI Net name C;::n;-;léu Intit;lr;T;E\ch)ne Demo Phone
(TBD)
AG5 BPI_O BPI_BUSO B42 Tx/Rx SW B42 Tx/Rx SW RF
Ald BPI_1 BPI_BUS1 B28b<->B28a Rx SW B28b<->B28a Rx SW RF
AG6 BPI_2 BPI_BUS2 B5/B26<->B27 Rx SW. B5/B26<->B27 Rx SW RF
AK3 BPI 3 BPI_BUS3 B32 PRx<->TDD Bypass mode SW |B32 PRx<->TDD Bypass mode SW RF
AJ6 BPI_4 BPI_BUS4 X X RF
AH6 BPI_S BPI_BUS5 X X RF
AJ3 BPI_6 BPI_BUS6 DRDI DET DRDI DET RF
AlL4 BPI_7 BPI_BUS7 B2/B3 PRx eLNA B2/B3 PRx eLNA RF
AG27 BPI_8 BPI_BUSS8 B2/B3 PRx eLNA B2/B3 PRx eLNA RF
AH27 BPI_9 BPI_BUSS B2/B3 DRx eLNA B2/B3 DRx eLNA RF
AH26 BPI_10 BPI_BUS10 B2/B3 DRx eLNA B2/B3 DRx eLNA RF
AL6 BPI_11 BPI_OLATO OLAT OLAT
AH25 BPI_12 BPI_OLAT1 OLAT OLAT
AK25 BPI_13 BPI_ANTO TAS OLAT (TAS) ANT
AK6 BPI_14 BPI_ANT1 TAS OLAT (TAS) ANT
AJ27 BPI_15 BPI_ANT2 TAS TAS ANT
AK5 BPI_28 BPI_PA VMO SRS+TAS
AK4 BPI_29 BPI_PA_VM1 SRS+TAS

_

MIPI-0 TXM/eINA | ~ASM/PA ASM ASM / PA ASM ASM 8382 D PRx
PA1(Sky77651) /
MIPI-1 /If :_,ig'&ggig ; PA1/ PA2 PA2 PA1/PA2 | PA1/PA2 | PMIC(HPUE)
PMIC(RF7061)
MIPI-2 DRX ASM / eLNA ASM ASM ASM asm | B38/BALDRx
MIPI-3 ANTtuner | OLAT(TAS) | OLAT(TAS) | OLAT (TAS) | OLAT (TAS) | OLAT (TAS)
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MT6177 RF Layout Guide



Put Battery CONN close to 2G PA to reduce voltage drop in max. output power.
The Thermistor sensor placement should be close to PA.

(RF trace, Clock) away from high power (PA output), high current (VBAKeep
susceptible circuit T, VCC_PA), and high speed circuit (Flash/DRAM) region.

Keep PA far away from TRX LNA input trace.

Keep RF matching circuit placement similar to the reference design with good
impedance control to save the fine-tuning matching effort.

The TX port to 3G/4G PA path requires pi-matching circuit for TX power matching.
Make high band RX trace as short as possible.

Make high band TRX trace as short as possible.

MT6177 and PA should be placed at different sides or different shielding spaces.
For the harmonic CA case, separate the PA shielding space for LB and HMB PA.

Keep matching close to RX LNA port. Reserve shunt component at Duplexer/SAW
input/output.

Confidential B Copyright © MediaTek Inc. All rights reserved 45



RX uses 50o0hm single-ended trace. Keep enough space between trace-to-trace
and trace-to-ground plane.

Keep out the space between the top layer of RX single-ended trace and the ground
plane by 3~5 times of L1-L2 thickness.

Keep out the second layer of RF trace, RF component’s PAD and RX single-ended
matching area to minimize capacitance and loss.

Keep out the second layer of TCXO to minimize capacitance.

Susceptible traces (RF, 26MHz, VAPC and PDET) should be covered by GND plane
and surrounded by a wall of GND via or GND trace act of a similar coaxial cable.

TX/RX isolation is critical to 3G/4G RX performance. Good isolation depends on
good layout.

Keep good isolation between 2G TX output and coupling feedback path.
Remove broken and small ground plane or add GND via to main GND.

In a good board design, drop as many “vias” to ground as possible in the RF
circuitry section.
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The width of VCC_PA trace should be at least 50mils from PMIC to 3G/LTE PA and 30 mil in RF room (The DCR should be less
than 70mohm, refer to Figure. 1 in next page).

The width of VRF18 trace should be at least 20mils from PMIC to MT6177 and 15 milin RF room (The DCR should be less than
120mohm, refer to Figure. 2 in next page).

The width of VRF12 trace should be at least 12mils from PMIC to MT6177 and 10 mil in RF room (The DCR should be less than
200mohm, refer to figure. 2 in next page).

VBAT should be at least 80mil from battery connector to 2G PA and 50mil in RF room.

Give as many vias as possible when switching layers for VCC_PA and VBAT.

Good power trace layout should be surrounded by ground plane and via.

Do not let power trace be a loop.

Do not use a power plane in RF PCB. Loop trace and power plane like an antenna.

Use a star topology to reduce coupling between various supply pins in a system.

Do not put power trace in top layer without any shielding.

Drop through hole GND via surrounding PCB.

Ground via reduces current return paths. Drop as many GND vias near battery connector and switching layers as possible.

PA VCC2 must keep away RF trace and signal via. Surround VCC2 with GND plane and use GND via to keep distance with RF
trace and signal via.

Each RF/FE power domain totally output capacitor must meet the capacitor range that descript in PMIC design notice.

|Q trace must keep away PMIC/VS1 to avoid power noise and de-sense.
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VRF PCB Layout Constraint

e Power Domain Information and PCB Layout Constraint

Power PMIC RF IC Loading Current(A) PCB Resistance
Domain DC Accuracy(mV) Min. Voltage(V) A+B constraint(mQ)

VRF12 +/-12 1.11 0.15 <200
VRF18 +/-18 1.75 0.35 <120

« Example of PCB Layout Constraint *1

Power PCB Resistance PCB Width PCB Length Cu Thickness
Domain A+B constraint (mQ) (mil) (mil) (0Z)
VRF12 <200 A>12;B>12 A < 2000 ; B< 150

VRF18 <120 A>20,;B=15 A < 2000 ; B< 150 0.5

*1: Reduce the width acceptable at IC fan out, the total PCB resistance should meet constraint. It is suggested that the minimum
width is > 12mils, and length is <100mils at IC fan out

PCB Short Pad Part Recommend

11
?

PMIC A PCB Short Pad B
(Power
Regulator) \ It s suggested to replace “0 ohm’ / 0201 12
e i L -
side

Electrical Equations of PCB Resistance reference:
http://circuitcalculator.com/wordpress/2006/01/24/trace-resistance-calculator
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VPA PCB Layout Constraint

 Power Domain Information and PCB Layout Constraint
Power PA™1 Loading Current(A) PCB Resistance
Domain Min. Voltage(V) A+B+C constraint(mQ)
VPA 3.15 <70

*1: The minimum voltage indicates the voltage measured at the PA side when VPA sets the output voltage =3.4V in PMIC

* Example of PCB Layout Constraint 1

Power PCB Resistance PCB Width A/B/C PCB Length A/B/C Cu Thickness
Domain A+B+C constraint (mQ) (mil) il (0Z)
<70 > 60 < 4000

*1: Reduce the width acceptable at IC fan out, the total PCB resistance should meet constraint. It is suggested that the minimum
width is > 20mils, and length is <100mils at IC fan out

Power
Inductor

PMIC

Battery C (Power B
connector o Regulator) PA <
DC-DC _
inpuL side

Electrical Equations of PCB Resistance reference:
http://circuitcalculator.com/wordpress/2006/01/24/trace-resistance-calculator
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VPA Output Capacitance Notice(1)
= Why define the output capacitor range

— The PA’s transient voltage and timing are more critical
= Stability ,ripple and transient voltage drop issue If output capacitor is too small
= Stability and dynamic voltage scaling timingissue If output capacitor is too bigger

= Capacitor Specification Requirement

— The updated is for dimension of capacitor don’t care that accept small than 0603 and only need
to follow the absolute effective capacitance shown below table. The electrical performance
also be guarantee for the previous capacitance notice.

— Typical total output capacitance is 2.2uF (Feedback)+ ~6.2uF (Middle +PA)

Typical Effective Min Effective Max | Rated V(V) Placement Location
Cap(uF) Cap (uF) Cap (uF)

Feedback Cap : >=6.3 Close PMIC for PMIC FB sense pin
Feedback Cap+ 2.24~6.2 4.2 7.0 >=6.3 Feedback Cap Close to PMIC;
(Middle +PA side Cap) Others Close to PAs.

*1 :-30°C~85°C / DC=0.5~3.6V / AC=0.01Vrms
*2 . -30°C~85°C/ DC=2.5~3.6V / AC=0.01Vrms, the capacitance increased when lower DC

= Capacitor Topology _ o
PMIC side(2.2uF)g-ssxs —— » Device side ( recommend ~6.2uF)

e T .
- e : 1.“OR” for VCC1/VCC2 PCB

PA VCC2 . .
—- PA2 = routing star connection of PA

l. 2.Replace “OR” with “PCB short &

maowma PAl S PAD part” to reduce DCR when

: mass production

Feedback
Cap

GND

PA side Cap



VPA Output Capacitance Notice(2)

Example for Capacitors arrangement

: PA side 0201 size

Location 1 PA — Cap/Size 2 PAs- Cap/Size {PA -Lap/Size
PMIC FB Cap 2.2uF/0402 2.2uF/0402 2.2uF/0402
Middle Cap 1. 4.7uF/0402 ; 1. 4.7uF/0402 ; 1. 4.7uF/0402 ;
2. 0.47uF/0201 2. 0.47uF/0201 2.NC/0201
PAs side Cap 1. 0.47uF *3/0201 1. 0.47uF *4/0201 1. 0.47uF *3/0402
2. <=100pF *3/0201 2. <=100pF *4/0201 2. <=100pF *3/0201 2.

1. 0.47uF *4/0402

: PA side 0402 size
2 PAs- Cap/Size

2.2uF/0402

1.4.7uF/0402 ;
2. NC/0201

<=100pF *4/0201

Part Reference : http://ds.murata.co.jp/software/simsurfing/en-us/#

0.47uF GRMO033R60J474KESO 0201
0.47uF GRM155R60J474ME19 6.3 0402
1.0uF GRM155R60J105ME19 6.3 0402 !
2.2uF GRM155R60J225ME95 6.3 0402 I
4.7uF GRM155R61A475MEAA 10 0402 I
Feedback Cap PMU_VPA  Middle Cap PA _VCC1 .
- — = ]
From | PA VCC2
PMIC | el ==
UL 1.“OR” for VCC1/VCC2 PCB
: routing star connection of PA 1l
i 2.Replace “OR” with “PCB short :
m INTEQSNE 05?2: — gizzoel 0402 or 0201 Size  : PASFF))aa;:t?' to rec\:ﬂze DCR \g:vr?err:

: mass production

Cap. Topology

1 PA :H/M/L PA

=

A
~ O |z ~ o
= o Is: o
M T[] =™ ©
M [ BT

PAsideCapI.-' —
N |= N
= 1 e 1
c (@) c o
o 4 =l ke
' M | I BT
- L L. B e Ll
“HIM PA(l) L PA(2)
]

2 PAs


http://ds.murata.co.jp/software/simsurfing/en-us/

MT6177 1Q Signals

a. All GND ball adjacent RXIQ must be well connected @ L1 (Fig-1)
b. The RXIQ signal must has GND via close to its layer transition (Fig-1)

c. All RXIQ signals should have GND shielding by group (adjacent up/down
layers) (Fig-2)

d. Al TXIQ, RXIQ, DETIQ max PCB loading <15pF (or layout length < 50mm,
depending on PCB stack) to avoid signal drooping in band edge

e. Gap between | and Q trace >= 6mil to prevent bad isolation (>65dB) (Fig-2)

ABB
RXBB

MT6177 1Q
Function Block Default function

PRX_BB_I0

PRX_BB_Q0

PRX_BB_I1

PRX_BB_Q1

DRX_BB_I0

DRX_BB_Q0

DRX_BB_I1

DRX_BB_Q1

ABB
TXBB

TX_BB_IPO

TX_BB_INO

TX_BB_QPO

TX_BB_QNO

ABB
TXDET

DET_IPO

DET_INO

DET_QPO

DET_QNO

PKG=» ; PKG=» \, i
RXIQ, GND_ball RXIQ, GND u
{ signal_via GND_via { signal_via 2
(Fig. 1)
PRX/DRX (Single end) TX/DET (Diff. pair)
L2 (enD) L2 (cRo) 1 W W Iw
L3 (signal/GND) .‘}j‘,—,je‘ﬁ ] L3 (signal/GND) -Qﬁi_,ﬁo-oaj [

w 15w 1w W Lsw ﬁ

W LSW 1w IW 15w b |_4(GND]. ]

L4 (GnD)

W=4mil

(Fig. 2)
Y meoucic g
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MT6177 1Q Signals

Layout not recommended Layout recommended
Figure 1 shows the ABB IQ are routed Figure 2 shows the ABB IQ are routed away
beneath the PMIC power nets even with from PMIC power nets to avoid de-sense issue.
ground plane shielding. No overlap between PMIC nets and ABB IQ
But the magnetic coupling from PMIC region.

switching node could cause de-sense issue.

Not Recommended Recommended

lQfaraway PMIC

»

BB
(MT6763)

) p-- H| =\ mz e =)
Figure 1 _
Figure 2
MT6177 MT6177 ABB 1Q
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MT6177 1Q Signals

Layout not recommended

Figure 1 shows the PMIC power nets via are
routed in the ABB IQ region in the PCB inner
layer even with ground shielding

But the low frequency PMIC switching
noise could couple to RX 1Q and cause de-sense
issue.

Not Recommended

Figure 1
PMIC power nets

Confidential B

L

Layou@mm
25s PMIC power nets via are
a m A

region at least 25mil to avoid
nse N

Recommended

>25mil  Figure 2

PMIC power nets
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For the applications whose bandwidth are beyond LTE 30MHz, for example NC-CA, we highly recommend that
the PCB loading should be small enough (<15pF) to avoid extra drooping in band-edge and performance
degradation. Inevitably, in some special case, the PCB IQ traces may be longer and make PCB loading larger, the
value would be up to several tens of pF. In these cases, limited performance can only be achieved. For example,
the maximal throughput would be degraded.

PCB trace requirement of Rx IF interface:

1. Capacitance loading < 15pF or trace length <50mm (The trace cap/cm is typically around 3pF/cm, depending
on PCB stack-up)

2. Mismatch between capacitance of | path and Q path < 10%

3. 1to Qisolation: >65dB (The suggested gap between | trace and Q trace: >=6mil)

¢  RXIF I0Q output loading model
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