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Revision History

Rev. Description

A00 Initial production release.

A01 Updated PCB variant. No change in the
components.

A02 Updated PCB variant to final. Added optional
parallel antenna tuning components.

A03 Updated PCB revision.

® Board Name

BG22 Dual Polarized Antenna Array Radio Board

SILICON LABS |PageTite

Tuesday, May 03, 2022

Approved Title Page
Board Number Revision
BRD4191A A03

Sheet

COPYRIGHT SILICON LABORATORIES INC. 2020 CONFIDENTIAL — SUBJECT TO TERMS OF USE 10of6

2 T 1




Antenna & Radio Interface

Power Config 1
VMCU to PAVDD

PAVDD Configuration

Power Config 2
DCDC to PAVDD

R203 Mount Not mount
R204 Not mount Mount
VMCU
2.4 GHz matching R203 PAVDD
u1B network 0R NM
High Frequency Crystal EFR32BG22C224F512IM40 VDCDC
25 Crysta F 1/ L1 cc1 R204
RF Crystal RF I/0 R
50R_C1 50R_CC1| | _50R_R1
j__\—g HFXTAL_I RF264_10 12 = NS = H > 50R_EFR32_RF_OUT overlay  OR
2 X1 R
4[] 384MHz c1 c2 18P c3
VOCDG _ 10 | exral o 1P2 1P3 TED
GND : :
1202 GND GND GND RF Shleldlng
: RF Analog Power Ground
! 2 121 revoD 13 SH201
BLM18AG102SN1 c205 | coo4 PAVDD 1203 RFVSS
PA Power RF SHIELD
100N | 120P 1 15 | oavoD COVER
BLM18AG102SN1 c207 | c206
GND 100N | 120P
NM
o GND SH200
SHIELD
FRAME
1
GND
NM GND
Power & Decoupling
vogoc
u1c
EFR32_#RESET ) EFR32BG22C224F512IM40 L201
c208
Reset DC/DC Regulator
100N 1d resemn . 202 c215
VMcU VREGSW 4u7
GND
Digital Supply
32 VREGVDD Digital Regulator GND
c210 | c209 34
Analog Supply DVDD
10U | 100N 35 | oo c216
VMCU VMCU Digital Logic 100N
GND  GND 5 | O SR pECOUPLE [
10vVDD oNo
c212 | c211 c214 | c213 c217
U 10N U 100N Ground
VREGVSS [F2
GND  GND GND  GND GND
vss_pap |2
GND
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EFR32 Pin Mapping

EFR32_PAQ[8..0] (o
EFR32 Pin

EFR32_PAQO
EFR32_PAOT DEGSWoTR—>?  FLASH_SCS

EFR32 Peripheral

WSTK Peripheral
Connection

DBG_TCK_SWCLK __ MINI_P8

=SSMINI_P[12..3]

EFR32_PAQ: DBG_SWDIOTMS

DBG_TMS_SWDIO MINT_P7

EFR32_PA03 DB 'O 7DBG_TD

DBG_TDO_SWO MINT_P5

T P6

EFR3Z_PAD4

EFR32_PA05
EFR32_PA0S UST R
EFR32_PA07 UST_RT
EFR3Z_PADE UST T

US1_TX HEADER_P3
HEADER P4,

HEADER_|

m=SPHEADER_P[13..3]
VCOM_TX

MINI_P5

HEADER_P3
_HEADER P4 TOM R VINT_PZ

:

MINT_P1

PS5 COM_RT.
_HEADER_P6 TOM_CT MINT_PT

EFR32_PBO[4..0] (o
EFR32_PB0O U
EFR32_PBOT U
EFR32_PBO U
EFR32_PB03

SO_TX

0_
0 R
0_

2 FLASH_MOSI
FLASH_MISO
i FLASH_SCLK

EFR32_PCO[7..0] {mmemy
EFR32_PC00
EFR32_PCOT
EFR32_PCU.

EFR32_PCO3
EFR32_PC04
EFR32Z_PCO5

HEADER_P7
HEADER P8

DCTRL7..1]

HEADER_P7

N P8
N\—FernERP1o

¥F|'E\ ADER_P11

EFR32_PC06

olofolofolo|c

N ‘ADER_P12
ADER_PT13

EFR32_PCO7

Low Frequency Crystal

m_ X2
IJ— 32.768 kHz

EFR32_PD0[3..0] (<o

EFR32_PD00
EFR32_PDOT

LFXTAL_O
TFXTAL I

EFR32_PD02

PTI_DATA MINI_P10

EFR32_PD03

PTI_SYNC MINT_PJ

DBG_RESET MINI_P3

MINI_P3

tmm:f? g

MINI_P5
:_Wm\u Pz E

_TCK_SWCLK
'TP_TMS_SWDIO
P_TDO_SWO

{TP_VCOM_TX

'TP_VCOM_RX
P_VCOM_RTS
P_VCOM_CTS

EFR32_#RESET <4

(TP_RESET

EFR32 1/0 Port Pins

U1A
EFR32BG22C224F512IM40

CHW Selection Signal Buffering

VMCU
A
U207B|5
vee
c219
o 100N
z
[O)
2[ SN74LVC2G14
CTRL[7.1] GND GND
R206
CTRL5 — 1,1A {>06 > CTRLS-
c221 v
R TBD
NI
GND
3 )28 4 > CTRLS+
U207A 2y
SN74LVC2G14

CP/DP Signal Buffering

2| SN74LVC2G14

C220
100N

CTRL[7.1] ) GND GND
R207
CTRL6 — 1,1A {>06 > CPIDP-
c222 v
R TBD
NI
GND
3)2A 4 > CPIDP+
U208A 2y
SN74LVC2G14

EFR32_PAQ[B..0] <o
FR32_PA 21
T A 55| PAO
FR32 PA 23| PAO1
FRIZPA 53| PAO2
TR PA 55| PAO3
FRIPACE 55| PAO4
EFR32_PA0G 27 | PAOS
EFR32_PA07 28 | PA06
FFR32_PACS 29 | PAO7
A PA0S
EFR32_PBO[4..0] < ommmmn
EFR32_PBOO 20
EFR32_PBOT 9 | PBOO
EFR32_PEO PBO1
EFR32_PB03 PBO2
EFR32_PB04 PB03
A PBO4
EFR32_PCO[7..0] < <iommmme
FR32_PCO!
i = PCO0
L o PCO1
Lo 5 pco2
FRI2-PCO PCO3
FR3Z2_PCO5 Pco4
EFR32_PCO6 PCO5
EFR32_PCO7 PC06
PCO7
EFR32_PD0[3.0] < <iommmmme
FR32_PD00 40
FR32_PDOT 39 | PD0O
i 0 38| PDOT
FR32-PO0T PD02
371 P03
Serial Flash
VMcU
U200A
D2 c3
FLASH_MOSI E1 SI/SI00  SO/SI01 [—>———) FLASH_MISO VMCU
FLASH_SCLK A5 SC
cs#
£34 wp#/s102
VMCU —=} RESET#/ SI03
NM
005 MX25R8035F
330K
NM
FLASH_SCS )
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Simplicity Mini+ Connector

Breakout Header

HEADER_P[13..{wm
MINI_P[12..3) s VMCU
J201
VMCU_IN
HEADER_P3
P201 HEADER_P4
1] HEADER_P5
MINI_P3 3 I: MINI_P4 HEADER_P6
N, 5 1 F6 HEADER_P7
MINI_P 7 P8 HEADER_P8 8
MINT_P9 9 0 P10 HEADER_PJ 9
] 11 2 P12 HEADER_P10__10
— HEADER_P17 1
HEADER_2X6_1.27MV_SMD HEADER P12 12
HEADER_PT13 3
GND
1X13 2.54MM
NM
GND
WSTK Power Decoupling Test Points
TPI1
O—KTP_TMS_SWDIO
Py < TPJ5 O TP_VCOM_TX
O—KTP_TCK_SWCLK -
Pu O—KTP_VCOM_RX
O—KTP_TDO_SWO Pu7
O——<KTP_VCOM_CTS
TPJ4 o—KP_TDI
TPJ8 5—(TP_VCOM_RTS
TPITO—KTP_RESET
VMCU_IN vMCcU
R201 R202 VMCU  VRF 3v3 5v
0R 1K96
N TPI1,
C201 C202 €203 TPJ14,
LED1 TPJ9 ‘O——<KBOARD_ID_SCL
100N 100N 10U GREEN TP
N § . 50——<<BOARD_ID_SDA
TPJ16
_ P12 O———<BOARD_ID_WP
GND
TRI13 TPJ1EG,
GND
TPI9G
GND
® Board Name

BG22 Dual Polarized Antenna Array Radio Board

SILICON LABS |PageTite

COPYRIGHT SILICON LABORATORIES INC. 2020 CONFIDENTIAL — SUBJECT TO TERMS OF USE

Designed Approved WSTK Connectors & Board ID
ADS RGU Board Number Revision
Size |Sheet Modified Date
A3 | Tuesday, May 03, 2022 BRD4191A A03
Sheet

4 of 6

| 2 | 1




w

U201 SKY13377-313LF
GND 2 6 U205 CHW-SP16TS-B
cc11 cc32 GND 2 V2 ﬂ CP/DP+ =>50R_CHW_OUT[31..0]
NE | |__50R_U101_OUT1 I 1 e Vi CP/IDP- ccss
RF | [12P | [12P RF2 g SR U103 OUT L1 ANt 1 |-2880R cHwW 0uTo
50R_EFR32_RF_OUT ) 51 Rec a cc12 ccs3t Orec |2 ' H —+ 2No 3 SSU_IN " | 27 50R_CHW_OUT1
EE‘ R 11 . | |L_50R_u101_0UT2 I 7 3 | re1 ° 12pP o R214 2 50R_CHW_OUT2
D13 CPIDP- 4l o 4« | [12P | [12P 1P 4 | ssu_out ANT 5|28 _CHW_
ESD7551 CriDP E1Vs % onp L2 D33 R
© o« ESD7551 ANT 4 |25 5OR CHW ouT3
D12 D11 GND -
= ESDY551 } ESD7551 SKY13377-313LF Rats 6 24__50R_CHW_OUT4
D32 D31 1 TRX_S ANT_5
GND [ ESD7551 ESD7551 0R ANT 6 |23 5OR CHW OUTS
GND NM _
GND N/ - - ANT 7 |-2250R_CHW_OUT6
GND GND 10 | e -
. 12 21 50R_CHW_OUT?
GND GND 27| NC2 ANT_8
30 mgi ANT g |20 50R CHW ouTs
31 B
CTRL[7.1] ) VMCU NC5 19 50R_CHW_OUT9
U202 SKY13377-313LF ANT_10 o CHW OUT10
CTRIT ; EN AnT_11 8 —
RE1 |3 SOR U102 OUT1 CTRL 7 8(13 ANT 12 | A750R_CHW_OUT11
CTRL; 8 _
50R_U102_IN 5 | aec CTRL 9 Bé ANT 13 |18 50R_CHW_OUT12
a CTRL 1 B
= 50R_U102_OUT2 D4 50R_CHW_OUT13
D23 CTRLS 4 2\ RF2 |- - VMCU ANT 14 15 . CHW._
ESD7551 CTRLSg; 6 g; Z oo 2 N 32 | oar ANT 15 |14 SOR_CHW _OUT14
,_ D21 D22 . |13 50R_cHW_ouTts
™ ESDf551 }E ESD[551 c223 5| o ANT_16
A GND 100Ny 0 GND_PAD
R210 Ml
R208 H1 0R A4 GND
| — SOR HYBRID N 1 4 —— _ _50R_HYBRID_OUT | GND GND
0R 2 3 ——_ 50R_HYBRID_OUT Q
1
[] R209 RH1 R212 U204~ CHWLSPIETSS
0R 50R R211 O0R R213 cca2 GND 2o 2 vl CPIDP+ U206 - -
NM O0R O0R I £ ovit CP/DP-
NM NM 1 |
GND LDH1 3N3 | [P RF2 o coas L2 28 50R_CHW_OUT16
5] 5 . 11 50R_U104_OUT ~ 3 ANT_1
COHT | [corz CICM RFC " 11 2No SSU_IN AnT 2 |-2150R CHW ouT17
. 3 21 E
1P1 LDH2 3N3 1P1 [12P RF1 12pP PO R216 4| 5oy out ANT 3 |28 5O0R_CHW_ouT18
D43 . R
o« ESD7551 R ANT 4 |25 B0R_CHW OUTt9
CDH3 CDH4 GND -
LDH3 3N3 SKY13377-313LF Rat? 6 24 50R_CHW_OUT20
1P1 1P1 D42 D41 Lt TRX_S ANT_S
ESD7551 ESD7551 0R NM ANT 6 |28 50R_CHW_ ouT21
oz NP " |22 50R cHw out22
50R -l - 10 ANT_7 —
< = Ng1 21 50R_CHW_OUT23
GND GND GND 29| NG2 ANT_8
30 mci ANT g |20 5OR_CHW OUT24
31 -
CTRLE7..11 VMCcU NCs ANT 10 |19__50R_CHW_oUT25
CHW Output-Antenna Connections 1 e At 15 | 18__50R_CHW outze
CTRLT 2 ~
CTRL 7 8‘1) ANT 12 |17S0R CHW ouT27
CTRL g _
50R_ANT_V[16..1] (e 50R_CHW_OUT[31..0] e =>50R_ANT_H[16..1] SEE S {2 16 50R CHW OUT28
STRL 71 D3 ANT_13
VMCU b4 15 50R_CHW_OUT29
50R_ANT_V1 50R_CHW_OUT2 ANT_14
50R_CHW_OUT3 50R_ANT_H1 32 14 50R_CHW_OUT30
50R_ANT_V2 50R_CHW_OUTO VBAT ANT_15
50R_CHW_OUT1 50R_ANT_H2 13 50R_CHW_OUT31
50R_ANT_V3 50R_CHW_OUT14 c24 5 ANT_16
50R_CHW_OUT15 50R_ANT_H3 100nJ__0 | GND
50R_ANT_V4 50R_CHW_OUT12 GND_PAD
50R_CHW_OUT13 50R_ANT_H4
50R_ANT_V5 50R_CHW_OUT4 GND
50R_CHW_OUT5 50R_ANT_H5 GND
50R_ANT_V6 50R_CHW_OUT8
50R_CHW_OUT24 50R_ANT_H6
50R_ANT_V7 50R_CHW_OUT20
50R_CHW_OUT21 50R_ANT_H7
50R_ANT_V8 50R_CHW_OUT10
50R_CHW_OUT11 50R_ANT_H8
50R_ANT_V9 50R_CHW_OUT6 - - Board N
50R_CHW_OUT7 50R_ANT_H9 oard Name
50R_ANT_V10 50R_CHW_OUT22
50R_CHW_OUT23 50R_ANT_H10 : A
50R_ANT V11 50R_CHW_OUT16 S SR BG22 Dual Polarized Antenna Array Radio Board
50R_CHW_OUT17 50R_ANT_H11
50R_ANT_V12 50R_CHW_OUT19 N
50R_CHW_OUT18 50R_ANT_H12 S | Ll C U N L A B S Page Title
50R_ANT_V13 50R_CHW_OUT9
50R_CHW_OUT25 50R_ANT_H13 Designed Approved WSTK Connectors & Board ID
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50R_ANT_H[16..1] ) ee——

50R_ANT_V[16..1] ) ee—

50R_ANT_H1

o H

Oddd-d-d

50R_ANT_V1

|

AN

EEEEERE
B RN
I

I
]
9|
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|

|

|
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50R_ANT _H1

CH1

TBD
NM
GND
50R_ANT_V1

50R_ANT_H5

CH5

TBD
NM

GND
50R_ANT_V5

50R_ANT H9

CH9

TBD
NM

GND
50R_ANT_V9

50R_ANT H13

CH13

TBD
NM

GND
50R_ANT_V13

ANTH 50R_ANT H2
CH2
o TBD
NM
GND
50R_ANT_V2
oV
TBD
NM
GND
ANTS 50R_ANT_H6
CHeé
o TBD
NM
GND
50R_ANT_V6
cvs
TBD
NM
GND
ANTO 50R_ANT_H10
CH10
~ TBD
NM
GND
50R_ANT_V10
cve
TBD
NM
GND
ANTH3 50R_ANT_H14
CH14
« TBD
NM
GND
50R_ANT_V14
| ovis
TBD
NM
GND

ANT2

| cv2

TBD
NM

ANT6

TBD
NM

GND

ANT10

CV10

TBD
NM

GND

ANT14

| cvia
8D
NM

50R_ANT H3 1 ANT3 50R_ANT H4 ANTA
CH3 CH4
TBD o TBD o
NM NM
GND GND
50R_ANT_V3 50R_ANT_V4
8D TBD
NM NM
GND GND
50R_ANT_H7 1 ANTT 50R_ANT_H8 ANTS
CH7 CH8
TBD o TBD o
NM NM
GND GND
50R_ANT_V7 50R_ANT_V8
cvr cv8
TBD TBD
NM NM
GND GND
50R_ANT_H11 1 ANTH1 50R_ANT_H12 ANT12
CH11 CH12
TBD o TBD o
NM NM
GND GND
50R_ANT_VA11 50R_ANT_V12
cv11 cvi2
TBD TBD
NM NM
GND GND
50R_ANT_H15 1 ANTIS 50R_ANT_H16 ANTI6
CH15 CH16
TBD o TBD o
NM NM
GND GND
50R_ANT_V15 50R_ANT_V16
cv1s
i | ovie
TBD TBD
NM NM
GND GND
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