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5 4
Radio Board Socket

Lower connector

Upper connector

2 1
Radio Board Signal Assignments

Dedicated Mainboard Functions

RADIO_P[45..0] RADIO_F[21..0] )
VMCU VRF RADIO_FO
A USB_VBUS 5V 3v3 USB_VREG CRADIO T S DB T SO
—RADO FZ % _TOK. .
4 A 4 P200 —RABIGF——X  DEBUG_TDO_SWO
RADIO_PO 3] c: RADIO_P1 RADIO_P36 3 : —— < DEBUG_TDI_C2DPS
ADIO_PZ 5 ADIO_P3 RADIO_P38 5 RADIO_F4
ADGPT > e = A5 RADIOPA0 > B ————=———{ DEBUG_RESET_C2CKPS
ADIO_P6 : : ADIO_P7 RADIO_PZ. :
ADIO_P8 ADIO_P9 RADIO_P44 RADIO_F6
10_P10 e 0P RADIO_FO ° A xggm{;;(g
RADIO_PTZ = e RADIO_PT3 RADIO_F M RADIO_F[21..0] _RADIOFE % Viomors
RADIO_P14 e RADIO_P15 RADIO_F4 ° _RADOFS ' \ComRTs
RADIO_P16 = RADIO_PT RADIO_F6 o= —
RADIO_PT8 22 RADIO_PT9 RADIO_F8 22 RADIO_F5
ADIO_P20 23 |- o|[24 ADIO_P21 RADIO_F10 23 |2 ~————=— %> VCOM_ENABLE
ADIO_P22 25 || - |[26 ADIO_P23 RADIO_F1 25 . |26 RADIO_F10 UIF_LEDO
ADIO P24 | 27 38 ADIO_P25 RADIO_F14 27 28 A § UIF_LED1
ADIO_P26 29 |- o|[30 ADIO_P: RADIO_F16 29 “1[30 -
ADIO_P28 31 32 ADIO_P29 RADIO_F18 31 32 RADIO_F12
T0_P30 33 ||° °|[34 T0_P31 RADIO_F20 33 |34 RADIO_F13 gg ﬁi?ﬁﬂﬂgm
RADIO_P32 35 ||° °|[ 36 RADIO_P33 35 °1[38 -
RADIO_P34 37 |- o|[38 RADIO_P35 37
39 . o |[-40 39 | Eﬁglg—gg DISP_ENABLE
== RADIO _F16 B:gg—gf“
3v3 RADIO_F17 DISPSCS
GND RADIO_F18 —
DISP_EXTCOMIN
R201
BOARD_ID_SDA
330K é BOARD_ID_SCL RADIO_F19 PTIO_FRAME
= PTIO_DATA
> BC_RB_ATTACHED = PTIO_CLK
C201_| C202 Radio Board Insertion Detection
220P 18P  C201& C202 provides high-frequency
ground connection for radio board
ground plane
GND  GND Shared Connections
RADIO_P[45..0] e prme SEXP_HEADER[16..3]
RADIO_PO XP_HEADER3
RADIO_P1 P HEADERZ _,
RADIO_| P_HEADERS
RADIO_P3 P HEADERG
RADIO_P4 P_HEADER7 _
RADIO_P5 EXP_HEADER
RADIO_PG EXP_HEADERD
. . . . RADIO_P7 EXP_HEADERTO
Radio Board Power Selection Switch VCOM Enable Indicator LED RADIO-PS EXPHEADERTT
RADIO_P9 P_HEADER
RADIO_P10 P_HEADERT3
RADIO_P11 P EA ERT4
RADIO_P1 P_HEADERTS EXP_HEADER15
RADIO P13 P-HEADERTS EXP_HEADERTE ggmggg—:gg—ggk
V_DBG VMCU_AEM 12C
USB_VBUS USB_VREG 3v3 RADIO_P36 5 UIF_JOYSTICK
A A -
Silkscreen: RADIO_P37
sv SW700 VMcU > SENSOR_ENABLE
AEM 8 |, 4 Silkscreen: LED905
7 EIE 3 VCOM YELLOW RADIO_P38 PTH_FRAME
SELF . L J , A PTI1_DATA
= PTI_CLK
BAT 5 1 C706 -
SW_DP3T U RADIO_P41
- R131 RADIO_ P4 DEBUG_TRACEDD PDEBUG_TRACECLK
2K7 RADIO_P43 DEBUG_TRACEDT
GND RADIO_P44 DEBUG_TRACED:
RADIO_P45 DEBUG_TRACED3
+ . . . .3 Q1018
- NX3008NBKV < BC_VCOM_ENABLE_SENSE PDEBG_TRACEDES. 01
1 Q703 - - =
- h DMG3415
0 C200 ST1 D4
P700 NM ESD
CR2032 100U GND
« NM - R792
1K
2
- ® Board Name
GND GND  GND GND GND GND GND
Wireless Pro Kit Mainboard
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5 4 3 2 1

Memory LCD-TFT Display & Multiplexer Relative Humidity & Temperature Sensor
3v3 VMCU
Display Enable Indicator LED
'fggz R104 To Board Controller
U101 seereseseiiiiiiiaen, s
1 .Sy BC DISP_AVAILABLE :
1T mg; . — : Silkscreen: Isolation
. . . DISP vMeu
1 NC3 2 VDISP VSENSOR
NG ggm 6 ? LED906 R119 103A
R113 ~ YELLOW 2 —
100K 11 COM3 M 1 com1 NO1
15| NO1—e COM4 5 COM2 —~— NO2
> No2—e SENSOR_I2C_SCL 70| COM3 —~— NO3
From Board Controller > NO3—e SENSOR_I2C_SDA CoM4 — — NO4
PITISTTYPLTPRESRYSE NO4—e R130
 BC_DISP_PWR_EN IN1
. GND 2K7 IN2 vop 2
. 14 e
+ BC_DISP_SCLK 5 IN1-2 127 IN3 C106
: BC_DISP_SI IN3-4 SENSOR_ENABLE ) IN4
+ BC_DISP_CS
* G DISP COM TS3A44159 Ri34 QI01A R 11 TS3A4751 NG ) 100N
NX3008NBKV 109 R 8 DNC GND
U100A DISP1 ® 220P Si7021-A20-GM1
1
Nes P101 GND
NCSX 2 10 GND Sensor Enable Indicator LED
. NC4 com1 SCLK %
From Radio Board \kcomz d g sl 3v3
cecessentanciaacanay 1 COM3 &y scs
* DISP_SCLK > 15| NO1—e COM4 EXTCOMIN
: DISP_SI X 3| NO2—e ' 1 DISP
¢ DISP_SCS o 7| NO3—e 4 VDDA
: DISP_EXTCOMIN — e .
: DISPEXTCOMN Jp— Nos - Silkscreen: LED90?
: : " Vs 2 Si7021 Y YELLOW
. . IN1-2 VSSA
{ DISP_ENABLE ) 53 N34 _| c1o2 | cio3
TS3A44159 100N | 100N [KLS1-242D-1.2-10
c110 [] R105 R129
L[S013B7DHO3 2K7
220P GND GND  GND
GND  GND Q100A 5 Q1008
NX3008NBKV NX3008NBKV
X . <
Display Mounting Tape GND
M4 M5 GND GND
[ [
DISP_ENABLE | Display Controller | VDISP source BC_DISP_AVAILABLE
1 Radio Board VMCU 0
0 Control MCU BC_DISP_PWR_EN 1
The radio board always controls ownership of the display using the DISP_ENABLE signal |_ _|
GND GND GND GND 25x4mm 25x4mm
User Buttons & Joystick User LEDs Reset Pushbutton
Silkscreen:
VMcu vMcuy Silkscreen:
R107 2K7 LED1 LEDO
Sill;\‘s%:reen UIF_LEDO ) RESET
R128 Js c R108 2K7
= R111
10K 1 i 3
E 5 . UIF_LED1 ) DEBUG_RESET_C2CKPS
(4] JS_COMM 5 -
UIF_BUTTON1 <4 UIF_JOYSTICK <4 LED101 LED100 SW102
c101 SW101 YELLOW YELLOW PTS810
N R103
100R ~ GND
| ctos h
N —
GND GND N GND
VMCU
® Board Name
R126 [| R127
Silkscreen: 33K 60K4 - . A
[Ror BTNG Wireless Pro Kit Mainboard
M
N N
UIF_BUTTONO & 1 i 2 GND  GND  GND GND GND  GND S I LI E D N LA B S Page Title
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5
Radio Board Breakout Connections

3
EXP Header

Y% 5V . .
a3 102 a3 Orientation up
A, e j 4 wou sy sy (from board surface) EXP header functionality
3 o
RADIO_P24 5 RADIO_P25 1 GND
RADIO_P26 7 RADIO P2 3
RADIO_P28 RADIO_P29 5
RADIO_P30 RADIO_P3T 7
RADIO_P32 RADIO_P33 P100 9
RADIO_P34 RADIO_P35 20 11
Upper breakout RADIGF36 RADIGF3 5 . é BOARD_ID_SDA 5
RADIO_P35 2 RADIO_P39 EXP_AEADERTS EXP_HEADERTS BOARD_ID_SCL 15 | 12C SCL
RADIO_P40 2 RADIO_P4T EXP_HEADERTA14 EXP_HEADERT 17 o
RADIO_P4Z 23 [ =" 24 RADIO_P43 EXP_HEADERT EXP_HEADERTT 19
RADIO P42 5 " "% RADIO_P45 EXP_HEADI EXP_HEADERD
RADIO_F19 27 "8 RADIO_F20 EXP_HEADI EXP_HEADER 2 | vMcu
29 [ ™ * 30 EXP_HEADI 5 EXP_HEADERS 4 SPI_MOSI
37 32 EXP_HEAD| 7 3 _EXP_HEADER3 6 SPLMISO
ol 8 | SPISCLK
10 | SPI#CS
12| UART_TX
GND GND 14| UART RX
16 | 12C_SDA
RADIO_P[45..0] GND 18 5V
RADIO_F[21..0] 20 | 3V3
EXP_HEADER([16.3]
VMCU VMCU
RF VRF
A J101 A
M
; L=
RADIO_FO 5 RADIO_F1
RADIO F2 7 RADIO F3
RADIO T2 RADIO F5
RADIO_F& RADIO_F
RADIO_F8 RADIO_F9
RADIO_F10 RADIO_FTT
RADIO_F12 RADIO_FT3
Lower breakout RADIO_P14 2 RADIO_PT
RADIO_PT6 2 RADIO_PT
RADIO_PT8 3™ ™2 RADIO_PT9
RADIO_P20 25 [ * 26 RADIO_P21
RADIO_P22 27 [ u 28 RADIO_PZ3
29 30
31 32
GND GND
® Board Name
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5

Advanced Energy Monitor

Input Voltage Sense resistors, switch circuit and pass elements Load Switch Output Voltage
Q704
IRLHS2242
5V_DBG 701 VAEM_SENSEH R720  VAEM_SENSEM VAEM_SENSEL VAEM VMCU_AEM
742792022 SV_AEM U700
— 8
1~ 2 R R719 1 3 ~ 1 D
r721 IN —out
c703 c702 R
R 709 @ R726 Bleeder resistor
10U 100N IRLHS2242 O0R2 2
R760 4 GND 75 R776
5V_AEM_FILT 180K EN EP_GND ®
GND GND 8 €700 SIP32431
a7 R1100 GND
22U 100K 3v3  U733A
74LVC2G125
© Q713A
1 GND GND A NX3008NBKV
5V_AEM 5V_AEM
GND
R747 R797
10K 1K
SV_AEM_FILT Error Amplifier GND
®
R798 K AEM_VMCU_ENABLE
—I—C716 —I—c715 - K7
Q708
100N 100N 7204 Q7228 BCB46BWT1G
BCM8578S BCM857BS C
GND GND
AEM_HIGH_RANGE_EN
AEM_LOW_RANGE_EN
& aro K7
BC846BWT1G
5V_AEM
R701
Q721A Q7218 680R
BCM857B5 BCM857BS
2 5 R766 EA_OUT
Q723
BCB47BW7F
Buffered feedback network
Q720A Q7208
BCM847BS BCM8478S R740
GND 10K
- e
EA_IN_P 1—:’—1 1
C759 -
R703  C751 U704A U7338
330P 3K3  100P TLV3541 74LVC2G125 . B
D2 1 5 NX3008NBKV
R794
1K GND Reference Voltage Set 33
R741 GND o
EA_IN_N o
— {_1——<K AEM_CTRL_SET_VOLTAGE
10K
imi GND
Current Limiter 760 R767
4K42
100N
UT734A GND GND
LMV7235
VAEM_SENSEH Current Range Detection Q712
R749 NX3008PBKW
2 i3 ’ > AEM_CTRL_COMP_IN
799R [
VAEM_SENSEM R796
3K83
C765 ® Board Name
OPA325 220P
R748 Wireless Pro Kit Mainboard A
1K18 N
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5

AEM Current Sense

VAEM_SENSEL VAEM_SENSEH

2 1
AEM Range Control

5V_AEM

U1000A R711
R710 3 AD8656 10K
49R9 + R1003
1 — > AEM_CURRENT_HIGH_GAIN AEM_HIGH_RANGE_EN ¢4 Q803A
2| - 100R crse O TP706 NX3008NBKV
U705A
U703A R1004 N 74LVC2G14 2
OPA38S ] | K AEM_CTRL_HIGH_RANGE_EN
33K 1002 GND RS
Q706 ) 100K
N NX3008PBKW
0P
R1005
133R GND GND
R718
300R
GND 5V_AEM
GND GND U10008
5 AD8656 R712
+ ; R1008 10K
— > AEM_CURRENT_LOW_GAIN
o 100R c7oa Lo 1prd7 AEM_LOW_RANGE_EN(4 Q8038
NX3008NBKV
R1009 N U7058
— +—¢ 74LVC2G14 9 ( AEM_CTRL_LOW_RANGE_EN
10K c1004 GND
R756
1 100K
0P
R1010
10K
GND GND
3v3 L1001 GND
742792796
— u1000C
4 , Rt s
v+
10U | 100N
4l
AD8656
GND
AEM Test Circuit AEM Voltage Sense AEM Temperature Sensor
VAEM VAEM
, oz
7 com1 —~— No1
5 COM2 —~— NO2
75| COM3 —~— NO3 |57 avs
AEM TESTO coms No4 U721A U730
L 1 MCP6001T R727 5
AEM_TESTT IN1 R705 [ |R706 [| R707 [ ] R708 4K7 VoD Sk ﬁém-lﬁg-igi
AEM_TEST. m% 100R | J470R [ ] 22k | ] 1M c723 SDA -12C_
AEV_TESTS 1z} NS > AEM_SENSE_VOLTAGE 100N B
TS3A4TST . gmg
GND GND GND  GND cr18
AEM_TEST[3..0] 100N e Si7021-A20-GM1
3V6_SW
GND GND
AEM_TEST Test Current
cro7 ox1 21.6 UA
0x2 168 UA
Ox4 7.04 mA
10N 0x8 33.0 mA 5 ® Board Name
oxC 40.0 mA
TS3A4T51 - A A
GND Valid for VMCU = 3.30 V. Wireless Pro Kit Mainboard
Current from bleeder resistor
R760 is included. S I LI C D N LA B S Page Title
Dosigned Foprovad AEM Range Selection
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5
3V3 Regulator

5V_DBG

3v3
U600 ?
4
? 2 : IN out
L0 Trss0o
R601
R600 ADJ
C601 €600 SN 11K5 c607
10U 100N 10K ce12 BYPASS 10U
Tau = 10 ms 3
” 5 GND NCK 7
GND_PAD  NC R602
[P3878-ADJ 4K99
GND GND GND  GND
GND

5V Misc.

Supply for Isolation Switches

5V_DBG L800

T 742792796 SV_SW

5V_DBG

Control Signal for Isolation Switches

3V6_SW

C608

U

GND GND

2
Power Supply for Isolation Switches
5V_DBG
U603
IN ouTt B1
C609 A2
1U & GND Al
TLV70536
GND
3Vv6_SW Q701A
NXSOOENSBKV

Q700A
DMP58D1LV DMP58D1LV

Q700B

TPJ608

J-Link USB Cable | Q700 State| Q701AState | V_SW | VMCU_SENSE
GND GND Connected OFF ON 3.6V VMCU
Disconnected ON OFF VMCU Isolated
Isolation switches are powered by 3V6_SW when the USB cable is connected, otherwise by VMCU.
VMCU Voltage Mirror
5V_DBG
Q702 VMCU_BUF
NX3008PBKW
775
3R3 s Voltage Sensing
10U
3V6_SW
VMCU GND
U706A
MCP6001T
Q7018
SWCTRLSV S NX3008NBKV
VTARGET GND GND SV_DBG GNDGND
GND GND R774 > VTARGET_SENSE_VOLTAGE
K7 100K
R891 €890
100K
100N
GND
GND GND
VMCU_BUF GNDGND
VTarget Voltage Mirror 5V_DBG > VMCU_SENSE_VOLTAGE
05 VTARGET 100K
NX3008PBKW R893 cr22
787 100K
100N
3R3 C755
10U GND GND
VTARGET_IN GND
U722A - ® Board Name
R8s MCP6001T
T o Wireless Pro Kit Mainboard
R791 5V_DBG
M 100N N
N SILICON LABS |Pagerite
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Debug Signals

DBGMUX_TCK_SWCLK

: é DBGMUX_TMS_SWDIO

» DBGMUX_TDO_SWO

+—<< DBGMUX_TDI
- DBGMUX_RESET

Debug Mux Control Signals (p. 10)

3 DH_ENABLE

VTARGET_VMCU_CONNECT

MCU_SW_ENABLE
DEBUG_NCU_ISOLATE_#EN

Debug Interface
Debug Connector
] SWCTRL_5V ) ] asoos
20-Pin Cortex Debug + ETM Connector NX3008NBKV VTREF
Debug Mux
DH_VTREF 3 JA[% 4 9 VTARGET_IN
T UB00A
2 =
DH_TMS_SWDIO 1z = ME
DH_TCK_SWCLK 2z = 2y
DH_TDO_SWO 1032 T 3Y 47
DH_TOT 4z Rt
DH_#RESET
ew
—O TPJBO7 VTREF 2E {54
L—O TPJs04 3E 7
L——O TPJs0s 4E =4
—9 Toisaa 74LVC4066
9 R816
Lo
TPJ8O1 100K
T NM UB02A
EEIESINESIESIRESIES] T g 17 —~— 1y
o ¥ = ¥ o ¥ 5122 —>— 2
g, iR 0% ZZ ¥[m
2 o+ 4z —>— v
ol olhlolol ol lotolo
3
1E {54
GND GND GND GND 2 24
3E
ae (2
74LVC4066
To Radio Board Socket (p.2)
DEBUG_TRACED[3..0] ) :
. N__DEBUG_TRACED3
s I\ DEBUG_TRACEDT .
. UG_TRACEDO
*DEBUG_TRACECLK > . Isolation Debug Mux
: : UB05A VMCU_BUF VTARGET_IN
: . UB0BA
+DEBUG_TMS_SWDIO_C2D : NO1 —>— comt
$DEBUG_TCK_SWCLK_C2CK - NO2 —>— COM2 Hiz —— v
2DEBUG_TDO_SWO T NO3 —>— COM3 |5 2z —>— 2y
+DEBUG_TDI_C2DPS s NO4 —>— coma 70132 —>— 3Y[37
*DEBUG_RESET_C2CKPS - 13 4z —— ay
fee ¢ IN1 55
N2 e s
IN3 {551 1E
IN4 =4 26
3E
TSBA4251 ; IE 2
74LVCA066
QB800A 141
NX3008NBKV | Rg1s
Mini Simplicity Connector
plicity 1K VMCU
VMCU
P801 R817 Debug Mux
1 ]2 100K
3 MINISC_VCOM_RX NM UB11A
5 MINISC_SWO 2 <
7 MINISC._SWCTR 3|12 T M
3 0 MINISC_PTT_DATA 9|22 2y
1032 T [
L 4z = ay
GND
MINISC_PTI_FRAME 3
MINISC._SWDIO 1E
TMINISC_VCOM T, 2E
3E [H7
L 4E
74LVC4066
KRV RE| [RRT A o
. ¥ o ¥ Mini Simplicity PTI & VCOM (p.9)
3 3 we cevee .
a [+ [+ L———— MINISC_VCOM_RX .
ol leotolo! o - MINISC_PTIO_DATA ¢
- MINISC_PTIO_FRAME
V_sw 5V_SW

U805B

Isolation Switch Power

t

Debug Mux Switch Power

MINISC_ENABLE

Debug Mode | DH_ENABLE | MCU_SW_ENABLE | MINI_SW_ENABLE
MCuU 0 1 0
Debug Out 1 0 0
Mini Out 0 0 1
Debug In 1 1 0
Debug Off 0 0 0
Debug Mode | VTARGET Source | VTREF Source

MCuU VMCU None

Debug Out VTREF (EXT) External

Mini Out VMCU None

Debug In VMCU VMCU_BUF

Debug Off VMCU None

Indicator LEDs

Debug Simplicity ~ Mini Simplicity
Connector  Connector Connector
DEBUG_DH_SW_ENABLE
DEBUG_MINI_SW_ENABLE
R900 R1108 R1104
2K7 2K7 2K7
LED900 LED909 LED908
& YELLOW & YELLOW & YELLOW
™ N ™
o o o
GND GND GND
- ® Board Name

SILICON LABS
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5
Simplicity Interface

Debug Mux VCOM & PTI Signals (p. 10)
UT1SA  74LVCA08E POLRETDPPETT PRI PRSP
1z —>— Y| . DBGMUX_VCOM_TX .
2z —>— 2y DBGMUX_VCOM_RX :
0132 —— 3Y[77 - DBGMUX_VCOM_CTS H
o A0 107 —~— 4y - DBGMUX_VCOM_RTS  +
Simplicity Connector H :
5v 3 : :
3v3 VMCU 1E : :
D pP701 2E : :
1 SC_VCOM_TX 3E 57 . H
3 C_VCOM _RX 4E : :
5 C_VCOM_CTS : :
0 (o COMJTNSFE U716A H :
EfEI:SfEF;#A § 1z = Y[ : DBGMUX_PTIO_FRAME ¢
T PTI0 CIK 5122 —>— 2 - DBGMUX_PTIO_DATA  +
C_PTI1_FRAME 10| 3Z —— 3Y[77 v DBGMUX_PTIO_CLK H
C_PTIT DATA 4z — Y : :
C_PTIT_CLK . H
I_ 1E 3 : E
BOARD_ID_SDA 2E . :
BOARD_ID_SCL 3E 3 . .
N 4E [ : :
oo 5V 3v3  wmcu TaVCa0ss : :
F T INES I EZIREZIE S : :
1 1 < [T HERE3 o [T , LHA : :
e e e ] hid R Rt 4R ! 1z —>— 1Y [ : DBGMUX_PTH_FRAME
al 5122 —>— 2y - DBGMUX_PTI1_DATA .
ol leotolo! ol ol loolo 3z —— iy DBGMUX_PTI{_CLK :
~ ~ ~7 Mz —— wf : :
&6 oo A teteecseeneesetseasanned
2 2 2 3
1E
GND  GND  GND x .
c 4E 4
74LVC4066
Mini Simplicity Connector (p.8 GND
Mini Simplicity Connestor (p8) uston
¢ MINISC_VCOM RX <& 1z —>— Y[
¢ MINISC_PTIO_DATA 3 2z —>— 2y
+ MINISC_PTIO_FRAME 9>—+ 70132 —o— 3Y[7q
* MINISC_VCOM_TX - 47 —>— 4y
1E 2 ! Debug Mux Control Signals (p.10)
2E wosscesesescsscscsessscs,
SE [z } + SC_ENABLE :
Isolation 4E MINISC_ENABLE :
. MCU_SW_ENABLE :
To Radio Board Socket (p. 2) 74LVC4066 .
B ueo2A
: 2
. vcowm_CTs comMi — — NO1
: : 4 . Debug Mode | SC_ENABLE | MCU_SW_ENABLE | MINI_SW_ENABLE
. %8%:31% > = GoMs —— Nos T UT19A Mcu 0 1 0
. e L
: vCoM_TXD : CoM4 NO4 | | P ~ Debug Out 1 0 0
: : ~ . eb
: - 2w R unos” |0 B :
: : 3v3 5 IN2 032 —— [ Debug OF 0 0 0
: : > IN3 4z —>— a4y 9
: : IN4
: : TS3A4751 e ke
: . R784 E[T
B : : 4K7 gg 6
: : 712A TS3A475 feues
. : 2
. PTIO_FRAME = comM1 —— NO1
: PTIO_DATA 3 COM2 — — NO2 74LVC4066
¢ PTIO_CLK 3 79| COM3 —~— NO3 |7
. : COM4 — — NO4 [—
: 2 N1
. : e IN2
: : o IN3
. VCOM_ENABLE  —+ IN4
: . J_CS13 R610 ? BC_VCOM_ENABLE_SENSE
. H 200p | | 10M < BC_PTI_ENABLE
: : 14A TS3A475
: : 21 com1 —— No1 R783 [ ] R746
. 4 _— ™ 47K
: $ e alp 5| CoM2 —~— No2
: . 75| com3 — NO3 37
. : —| COM4 — — NO4 [~
 PTH_FRAME s = GND GND
: PTI_DATA - Y IN2
+ PTH_CLK o IN3
eeestececcsceseiineet IN4
GND ® Board Name
V_SW |solation Switch Power SV_SW pebug Mux Power Wirel Pro Kit Mainb d
A zf ? Ireless Fro Ai ainboar:
urre SILICON LABS |Pagerite
. vee Dosigned | Approved Simplicity Interface
744
HEL RGU Board Number Revision
100N Size |Sheet Modified Date
oND A3 | Wednesday, January 10, 2024 | BRD4002A A07
TALVCA066 Sheet
GND COPYRIGHT SILICON LABORATORIES INC. 2023 CONFIDENTIAL — SUBJECT TO TERMS OF USE
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ifti H HH ifti Level Shifting
Debug Interface Level Shifting Level Shifting Simplicity Interface Level Shifting Simplicity interface input
VTARGET ay3 uro7A {to board controller) .
e DBGMUX_VCOM_TX €2 {g Ape! +>) BC_VCOM_RXD :
VTARGET 5| vees  veea DBGMUX_VCOM_RX 82 L0 Trusos : :
C806 VCCB 808 DBGMUX_VCOM_CTS DIR o—:—({ BC_VCOM_RXD_DIR ¢
13 1 DBGMUX_VCOM_RTS 74LVCTT45 : :
100N 25 | GND GND 773 100N U708A : :
PAD GND R742 [] R743 [ ] R744 [ ] R745 C2 fg Py il  BC_VCOM_TXD .
R801 [ ] R809 74LVCBT245 Debug Interface Input 1oM [ | 1om || 1om [ ] 10m o 0 tru07 T SR :
47K | ] 100k GND GND GND GND : BC_VCOM_TXD_DIR  +
NM RP801 UB0BA (to board control!(?r.)n DIR K BC. _TXD_| :
5 21 b 74LVCIT45 H
DBGMUX_TMS_SWDIO — = 5o B1 A1 + DEBUG_TMS_SWDIO | oNo N oo U709A :
DBGMUX_TCK_SWCLK — % 5 B2 A2 0 _TOK. | c2 c1 :
DBGMUX_TDO_SWO — I3 5 B3 A3 DEBUG_TDO_SWO_IN B A > BC_VCOM_RTS .
DBGMUX_TDI — i v s DEBUG_TDI_IN - :
BR 5185 A5 DEBUG_RESET_IN DBGMUX_PTIO_| FRAME DIR F?5—————————<K BC_VCOMRTS DR ¢
2 1B6 x5 A6 DBGMUX_PTIO_DATA S ATVCTTIE :
R805 15 57 A7 DBGMUX_PTIO_CLK UTi0A .
DBGMUX_RESET & 1 —| B8 A8 c2 c1 BC_VCOM_CTS :
3R oE b2 R734 [| R735 [ ] R736 B @ A < BC - :
GND DIR |2 oM L] 1om L] 10M DRWEE— = & BCVCOMCTSDR &
74LVCBT245 74LVCAT45 :
V4 1 U713A . BC_PTIO_FRAME .
GND 25 Bt Al I I BC_PTIO_DATA :
o Debug Interface Output 5 B2 A2 T o BC_PTIO_CLK .
o (from board controller) B3 A3 : .
RP800 seee DBGMUX_PTI1_FRAME, B4 v BC_PTI_FRAME :
s - : DEBUG. TMS. SWDIO_ #01 DBGMUX_PTI1_DATA B5 A5 |5 s BC_PTIH_DATA :
— B H DEBUG_TMS_SWDIO_OU DBGMUX_PTI_CLK B6 .5 A6 BC_PTH_CLK :
- . 7 B7 A7:)%)
U804B = : 14| i
i 'g 74LVC2G125 < : R737 [] R738 [| R739 B8 A8 Note: Signal namefdirection
= 2 T - DEBUG_TCK_SWCLK_#Ol 10M 10M 10M oF 22 TPJB0S seen from board controller
3R s DEBUG_TCK_SWCLK_OU DR
o UB09A . 74LVCBT245 R1013
74LVC2G125 H GND GND GND GND 10K
< DEBUG_TDI_#0E
c1 D2 s é DEBUG_TDI_OUT
: GND
T_#OE
74LVCZG125 ., K DEBUGRESE Level Shifter Power
VMCU_BUF 3v3
iy urore
—1
TR ——— Debug Mode | BC_VCOM_TX_DIR | BC_VCOM_RX_DIR
PANC2GTS GND cr27 c726 Mcu 1 0
VTARGET  L801 B1 Debug Out 1 0
100N GND 100N Mini Out 1 0
1 TALVCTT45 Debug In 0 0
Debug Off 0 0
VMCU_BUF GND  GND )
U7088
22 [ oo voon AL Debug Mode | BC_VCOM_RTS_DIR| BC_VCOM_CTS_DIR
c739 c741 Mcu 1 0
B1 Debug Out 1 0
100N GND 100N Mini Out 0 0
TALVCTT45 Debug In 0 0
Debug Off 0 0
VMCU_BUF GND  GND )
U7098
A2 [vees voea A
c742 C740
. agas B1
Debug Mux Control Signal Level Shifting 100N GND 100N
TALVCTT45
Level Shifting IZ;ebugBMU)é| %onttrolu&gnals VMCU_BUF &b oNp o v
us01A {from Board Controller) . urios
MINISC_ENABLE § 1A 185 : DEBUG_MINI_SW_ENABLE & A2 [\ oce veea AL
DH_ENABLE 1 2A 28 . DEBUG_DH_SW_ENABLE ¢ o733 o732
SC_ENABLE s > : : 81
R807 [] R806 DIR R828[] R830 ¢ : 100N GND 100N
100K | | 100K 74LVC2T45 100K | | 100K : TALVCTT45
VMCU_BUF GNp GND oD 3V3
. : U7138
L , GND : : gi vees  veea [
VTARGET_VMCU_CONNECT <4 Z{1a 18 [ BC_VTARGET_VMCU_CON ¢ o735 VCCB o738
MCU_SW_ENABLE <4 2A 28 : DEBUG_MCU_ISOLATE_#EN 13 "
5 x2 . 100N 25 | GND GND 773 100N
R808 [ ] R811 DIR R814 [ | R829 PAD GND
100K | | 100K N/ T7aLVC2T45 100K | ] 100k 74LVC81245
GND GND GND GNDGND
Level Shifter Power
5V_SW 3v3 GND
1 gas 8 ® Board Name
VCCA  VCCB
c811 4 c743 . . .
aND Wireless Pro Kit Mainboard
100N 74LVC2T45 100N
5V_SW GND S I LI CDN LABS Page Title
GND, (R GNP Debug Mux Level Shiftin
VCCA VCCB 8 Designed Approved g g
cso1 GND 4 cso7 HEL RGU Board Number Revision
Size |Sheet Modified Date
100N | 7ALVC2T4S 100N A3 | Wednesday, January 10, 2024 | BRD4002A A07
Sheet
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5 4 3 2 1
Logic Analyzer Front End

Logic Analyzer Logic Analyzer External Channels > LOGIC_CAPTURE[7..0]
Probe Connector UB14A o
Level Shifting
Wire colors: Label: P810 LOGIC EXTO R831 J4LVC2G17
Yellow 0 A 1 6
Green 1 TOGIC_EXTT e g UB10A
Blue 2 TOGIC_EXT. 7 2 LOGIC_CAPTUREO
Purple 3 TOGIC_EXT3 Us14B 6|18 A3 TOGIC_CAPTURET
74LVC2G17 28 2R
R832 x2 5
1 1 1 1 Sy > DIR
811_D812 _D813_D814 ® 74LVC2T45
R820 [ | R821 [ ] Re22 [ ] R823 UB15A GND
1M || 1om [ 1om [ 10m 74LVC2G17
R833 4 6
%'.’-0— UB17A
2 2 2 2 7 2 LOGIC_CAPTURE2
Us158 6|18 A3 TOGIC_CAPTURE3
GND GND GND GND GND GND GND  GND Re34 74LVC2G17 28 ’ 2A .
x
?—% > DIR
74LVC2T45 %
VMCU_BUF GND 3v3
U810B
VMCU_BUF 8 vceB VCCA 1
A C1006 41 ono c1007
100N 74LVC2T45 100N
VMCU_BUF 3v3
GND GND8 Us17B ; GND
VCCB  VCCA
c1008 41 ono C1009
100N 74LVC2T45 100N
GND GND GND
Logic Analyzer internal channels
9 4 UB18A
UIF_LEDO 2 g 1B 1A
UIF_LED1 28 2A
UIF_BUTTONO x2
UIF_BUTTON1 3 DIR
VMCU_BUF 74LVC2T45
U818B
81vees  veea
c1010 41 ono c1011
100N 74LVC2T45 100N
GND GND GND
3v3
R825
100K UB16A
LLyors LOGIC_CAPTURE6
T 6 A
© 3v3
Q807A
R826 3 NX3008NBKV
1K
_ us168
74LVC2G14
GND 4 LOGIC_CAPTURE?
R827 5 J
o
1
1K
aND vce
c812
100N
GND
74LVC2G14
GND
® Board Name

Wireless Pro Kit Mainboard

SILICON LABS [PaseTite

Dosigned Approved Logic Analyzer Front End
HEL RGU Board Number Revision
Size |Sheet Modified Date
A3 | Wednesday, January 10, 2024 | BRD4002A A07
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5
Board Controller Crystal

———————————K 0SC_26MHZ_OUT

X900
6.000 MHz » OSC_26MHZ_IN

1 |3
1

CQOZ_ | <la C903

8P T TBP
<~ ~

GND GND

Board Controller ADC Reference

3v3
R728 ADC_VREF
100R
) L0 tpusos
c719
LM4040C30IDCK
10U
GND GND

Board Controller Serial Flash Memory

3v3
R1103
3v3 33K
U202
8 cs# |- K BC_QsPI_Cs
vee 5
c1017 scLk [——K BC_QSPI_CLK
9 5
EP1 S1/8100 BC_QSPI_DO
100N 101 £pp S0/SI01 § BC_QSPI_D1
WP# /8102 7 BC_QSPI_D2
GND HOLD#/ SI03 BC_QSPI_D3
MX25L3233F

Board Controller Indicator LEDs

Status J-Link
3v3 3v3

R903
5K76

LED904
LED_G_R

LED901
BLUE

K LED_JLINK

LED_STATUS_G
LED_STATUS_R

U900C
10 MHz Clock Ref. LED STATUS G Al oo
Board Controller I/O e LED_STATUS. A PEO
BC_TRACECLK BCTRACEDT AT PE2
BC_TRACEDT B1 | PE3
BC_TRACEDZ B2 | PE4
BC_TRACED3 B3 | PES
GND R8 | PES
BC_TRACEDJ[3..0] é PE7
BC_ULPI_D[7..0] <o, BC_ULPI DO U900A BC_VCOM_RTS_DIR TOGIC CAPTURET 5 EES
] TOGIC_CAPTURE R
N> | PAO = PE10
BC_RMI_REF_CLK ) PA1 TR TORES PE11
BC_ETH_MDIO PA2 = PE12
PA3 PE13
SEMGE;RERS?’VOLTAGK Eﬁg TOGIC_CAPTURE7 EE}‘;
BC_VTARGET _VMCU_CON <4 R3] PA6 LOGIC_CAPTURE[7.0] ) £
BC_RMII_CRS_DV PA7 DEBUG_MINI_SW_ENABLE <4 PFO
BC’ETH’ZWHZ?SJUQBO [e; < LR £ Eﬁg EEPROM_WP & :}_ Eg
TPJ9O1 O SC OARTRXD PA10 VTARGET_SENSE._VOLTAGE ) j PF3
BC_UIF_BUTTONO 51| PA11 BC_UIF_JOYSTICK ), K5 PF4
BC_UIF_BUTTON1 ATE| PA12 5V_SENSE ®| PF5
BC_DBG_TMS_SWDIO ATA| PA13 3V6_SENSE ;| PF6
BC_DBG_TCK_SWCLK AT3] PA14 BC_QSPI_D2 T3] PF7
BC_DBG_TDI > PA15 BC_QSPI_DO 5 PF8
BC_ULPI_D[7..0] @t BC_ULPI_D1 R5 | oo 38*822}*8& L EE?O
S BC_ULPLDZ s‘é PB1 AEM_CURRENT_HIGH_GAIN ) P | PF11
AEM_CTRL_COMP_IN PB2 —P6 1 orto
BC_DBG_TDO_SWO A,lg PB3 AEM_CURRENT_LOW_GAIN PF13
BC_DBG_TRST > 6| PB4 AEM_I2C_SCL 7 PF14
86 ggg AEM_I2C_SDA PF15
BC_QSPI_CS
ISPl B5 A4
BC_I2C_CONNECT <4 PB7
BC_12C_SCL AS | os GND  Control MCU
BC_I2C_SDA BCULPT D3 PBY
R PB11 e
BC-ULPT D6 12 ' paio BC_USB_PWRDWN ; PGO
BCULPI D PB13 BC_USB_#RESET ML poi
— PB14 AEM_VMCU_ENABLE SETEETT R | PG2
——— PB15 = PG3
BC_ULPI_D[7..0] << = P }5‘ PG4
BC_VCOM_CTS DIR™ <4 Control MCU FTESTS ESZ
AEM_CTRL_LOW_RANGE_EN<4 AEM_TEST[3..0] § n-é— PG7
BC_VCOM_RTS PG8
2 119008 BC_ETH_RESET B10] PG9
BC_ULPI_STP M| PCO 85| PG10
BC_ETH_MDC Ma PC1 BC_RMII_TXEN o5 PG11
3V3_SENSE M5 PC2 BC_ETH_INTRP Ag| PG12
VMCU_SENSE_VOLTAGE Y)————— = PC3 BC_RMI_TXDO A7 PG13
BC_RWMIl_RXDO pe| PC4 BC_RMII_TXD1 57 PG14
BC_RMII_RXD1 H72 PCs BC_VCOM_CTS PG15
BC_VCOM_TXD PC6
BC_VCOM_RXD 215 | pe7 0SC_26MHZ_IN ) ﬁ PHO
AEM_CTRL_HIGH RANGE_EN 4 = 232 pCs 0SC_26MHZ_OUT <4 F2-| PH1
Sg,gl‘.sl’;,i\E/;T&;LE T Jz5re 814 ] PCO DEBUG_RESET_#OE 4| PH2
_DISP_, PC10 DEBUG_TMS_SWDIO_#OE S PH3
BC_DISP_PWR_EN PC11 BC_ULPI_NXT PH4
BC_PTI_ENABLE <4 PC12 AEM_SENSE_VOLEAGE D PH5
PC13 DEBUG_TDI_OUT PHG
| PC14 DEBUG_TMS_SWDIO_OUT PH7
| Pc15 DEBUGfTCK7$WCLK< ouT PH8
DEBUG_TDI_#OE PH9
TPJ909 O §§§§:3§§:§§§§2 2 PDO DEBUG_TDI_IN 15 PH10
Ry TEST _USh ADDRZ PD2 Béiﬂgﬂfﬁwﬁ*m? P12
BC_PTI1_FRAME TEST VODE 211 D3 DEBUG_RESET_IN S E12 ) prit3
= PD4 DEBUG_TDO_SWO_IN PH14
BC_VCOM_ENABLE_SENSE 517 PD5 DEBUG_TCK_SWCLK_#OE <4 PH15
BC_PTI1_DATA ATT| PD6
BC_PTI_CLK PD7
P T
TPH999 O BOOT_RALT PD8 Control MCU
TPJ902 T PD9
2 70 BhTe | o s
BC_PTIO_FRAME PD12 BC_DISP_CS 514 P10
BC_BUTTON_CONNECT T 7 PD13 BC_DISP_SCLK ca| P11
BG-VCOM XD DIR ppmcn BCDISP 51 KN For
BC_VCOM_RXD_DIR [ DEBUG_MCU_ISOLATE_#EN <4 % Pl4
— PI5
Cantral MCU DEBUG_DH_SW_ENABLEKY & PI6
- P17
BC_RB_ATTACHED > E) P8
- P9
LED_JLINK £1 PI10
BC_ULPI_DIR > PI11
H Control MCU
Board Controller Test Points
3y > ® Board Name
TPJ950
TPJ951 - A A
T 3 BC_DBG TRST Wireless Pro Kit Mainboard
mjggg o BC_DBG_TMS_SWDIO
e BC_DBG_TCK_SWCLK i
TPJSSS BC_DBG_TDO_SWO SILICON LABS [PageTite
Tes o N < B0 TRACECLK Dosigned Foprovad Board Controller I/O
TPJgs9 QBT TRAGEDT HEL RGU Board Number Revision
TPJ9GO (3 g, e Size |Sheet Modified Date
TPJge1 - A3 | Wednesday, January 10, 2024 | BRD4002A A07
Sheet
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Board Controller Joystick Connection Board Controller Power & Decoupling
NX3008NBKV
4 U1001A
UIF_JOYSTICK ) )
MCPSOOTT 14 3v3 a3
D - > BC_UIF_JOYSTICK U900F f
100K c6 H13
SWCTRL_SV 3 R1120 | cto22 3y3s  L90o PDR_ON VDD33 USB
100K 74279266 vear |-S! Ccoo4 | co26 co15
100N — RO10
10U
1 2 sy R1 | ooa vop |-& 100N | 100N
R c907 C908 VeD ¢
GND GND s VoD [-2 GND  GND GND
VDD |5
VESA ‘\;BB G13 c910 | c912 | co13 | cot4
12
R912 ggg 13 100N | 100N | 100N | 100N
g
806A 15 VREF+ VDD
NXS008NBKY o Vo GND  GND GND  GND
LED903 10N vop [0
RED Rot4 T [ vss [2 cote | co18 | cot9
§ VSS I 100N | 100N | 100N
GND VSS [
N VSS I
TPJ956 O— NRST ggg [F12 GND GND  GND
co17 ves ez
100N ves
M10 T_T!
c F13 xgﬁg xgg C923 | co24 | c925
vss
: GND co21 co22 D6 100N | 100N | 100N
Board Controller Button Connection o o BOOTO/ VPP vss
Control MCU GND  GND  GND
GND GND GND GND
UIF_BUTTONO g BC_UIF_BUTTONO U900G o
IF_B TTON1 BC_UIF_BUTTON1 E VSS VsSs
VFBuTTO TPJB52 K BC_BUTTON_CONNECT EL vss vss (0
TPJB53 o vss vss Fy
R [P0 Ves ves
100K G6
vss vss
G7 0
t—c5] vss vss
t—Go] Vss vss
| GO |
T Vss VsS gro
Hig| Vss vss
vss
GND Control MCU GND
Board ID
Vs 33
R12 []R13
a7 | a7
UB50A
BOARD_ID_SDA 1 NO1 —>— COM1 [ T é BC_I2C_SDA
BOARD_ID_SCL NO2 —>— com2 BC_I2C_SCL
Lo rrusso 71| NO3 —>— COM3 |75 UsA
TPJ651 NO4 —>— com4 5
3 SDA T~
IN1 scL a3
IN2 4
IN3 ¢35 A [
IN4 , Al 5
TS3A4TST we A2 R20
24C02 10K
v_sw GND
K EEPROM_WP
puste ® Board Name
141, < BC_I2C_CONNECT M ti Hol
ountin oles . . .
A oo Reso 9 Wireless Pro Kit Mainboard
100N 3vs 100K
ng‘:us g BB Mounting holes - M3 SILICON LABS Page Title p & Mi
GND vee GND M2 Mt M3 Designed Approved Board Controller Power Isc
c22 —
vss 4 o o HEL RGU Board Number Revision
100N Size |Sheet Modified Date
24002 A3 | Wednesday, January 10, 2024 | BRD4002A A07
GND GND Sheet
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10/100 Mbit Ethernet PHY
P1
Label: 4
LINK —H
<« = UsA LEDI Vs 4 o
BC_RMII_RXDO 1 R3 Tcr
49R9 R4 % RXDO LEDO / ANEN_SPEED |22 ! {{l‘ 2 | 2
BC_RMII_RXD1 4 o e S ;ig; 825R el TD-
— 3
BC_RMII_TXDO RD+
? R19 3R 20y oo ™ 2 | 5 <
BC_RMII_TXD1 ) 797 TXD1 TXM | RCT
Ro1 3R ,—1' TXEN RXP g | I | 1 ro
5 -
BC_RMIL_TXEN 1 :

_RMIL > e . CRS_DV / PHYAD(1:0) RXM oo FEAR] oo s | s %_ e T e SGND :%
BC_RMII_CRS_DV<4 — | INTRP PUSB3ABS ¥ 100N T 100N GND © sanp (0
BC_ETH_INTRP <4 - 18 REF_CLK 7 [+ J KLS12-TL381-1x
BC_RMII_REF_CLKY 1 | xo © ; ;‘O' GND ~ GND  GND

. 49R9 19 f vibio xi 2

3v3 T Mot GND
24 9
RST# REXT
R Ethernet PHY Power
SZ8081RNA R8 L1
6K49 3v3 74279266
BC_ETH_MDIO
BC_ETH_MDC , =,
BC_ETH_25MHZ_OUT ) AL
GND cto | co
3y3  3v3
220 100N 1V2_ETH
1 2 u3B
R10 D2 3y |742__792|66 oD oD VDDA 33  VDD_12 |-
10K NSR0240P2 2 A1 14
) vbDIo ct4 | c13
ci7_| cie
BC_ETH_RESET ) o oo 12 100N T 2u2
cs8 220 | 100N b onp |2
10U SZ8081RNA
GND  GND GND  GND  GND
GND
USB High Speed
USBC_VBUS USBC_VBUS
A A
v DBG USBC VBUS J302 AMPH_10137065
| L600 A A12 B1
Ri4 742792022 Aty | GND GND
BC_ULPI_CK <4 U4A — A5 RX2+ X2+
100R 27 13 4 2 RX2- TX2- By
BC_ULPI_D[7..0]) CLOCK VBUS f——x Y VBUS VBUS g5
4 ﬁ}%— SBU1 cc2 g8 USBC_CC2
[ DM |5 USBDM USBDM A6 D- D+ |57 USBDP
D1 DP USBDP USBDP A6 D+ D- USBDM
D2 s USBC_CC1 oo ccr sBU2 (50
D3 g USBC_CC1 VBUS VBUS [g7p
D4 s ‘f USBC_CC2 — TX1- RX1- 811
D5 D T 1 TPJ601 O— — X1+ RX1+ 1o
be R320 R321 [ TPJ602 O— GND GND
b7 TPJ603 O—
5K1 5K1 R YR | GND D810 TPU6Os O— 4
ESD
BC_ULPI_DIR DIR ¥
BC_ULPI_STP sTP psw (14— Bl | B ee ag 99
BC_ULPI_NXT NXT UL wm
- FauLT 11 GND GND 5% o
BC_ULPI_REF_CLK S—— 184 kv 28 V‘_
cFG1 = wlo| 1~ lool
3 ?; CHIP_SELECT_N 5 GND GND e e
RESET_N RREF
R24 GND GND GND
4K99 R25 R26
4kog FUSB2805 12K
BC_USB_PWRDWN
BC_USB_#RESET
GND GND
3v3
u4B - ® Board Name
! 1 vee vopivz 7 ’
3 - . .
74279266 vee 12 Wireless Pro Kit Mainboard
c28 | cor | c26 | co25 3| 0 VCCava ]
20 10 c31_| c30 c24 | c23 N
4U7 | 100N | 100N | 100N 29 x:g TESIS 6 S I LI C D N LA B S Page Title
x 100N | 4u7 100N | 4u7
oo |8 Dosigned Approved Board Controller USB & Ethernet
FUSB2805 % HEL RGUY Board Number Revision
GND GND GND  GND GND GND  GND GND  GND Size |Sheet Modified Date
A3 | Wednesday, January 10, 2024 | BRD4002A A07
Sheet
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