EFM8UB1 Universal Bee STK

Board Function Page
Title Page 1
User Interfaces 2
Signal Assignments 3
EFM8 I/O 4
STK Common Platform 5
Advanced Energy Monitor 6
Board Controller 7
Debug Interface 8
Power & Misc 9
Clock & Filter 10

SILICON LABS

PCB5000

Revision History

Rev. Description

A00 Initial prototype version.

A01 Initial version released for series
production.

A02 Changed ESD protection diode for
the EFM8's USB.

AO3

Updated PCB revision.

STK

® | Schematic Title

EFM8UB1 Universal Bee Starter Kit

SILITON LABS [Foeee

Designed: |Appmved: Title Page

Siz’:‘R\ggM BoeNo: JINO Document number Revision
) BRD5000A A03

Design Created Date: Sheet Created Date Sheet Modified Date Sheet

Wednesday, December 03, 2008

Thursday, May 15, 2014 Monday, March 23, 2015

1 of 10

2

1




5 . 4 3 2 . wmeu 1
Br eakout Connections RGB LED Anal og Joysti ck
vMCU
vMCcU 5v A R111
J101 3102 10K
% —— Labels: Labels: % = o swi02
VMCU 5v LED2
GND GND MCU_P0.0 > MCU_PO.7.0] Ree UIF_JOYSTICK ) 15_COMM 4
NC P0.0 = -
MCU_P3.[1.0] <4 [a| NC 501 MCU_PO0.T 7z |7 |z
MCU_P3.0 P3.0 P0.2 MCU_PO lf lf lf 5 2
MCU_P2.3.0] <X MCU_P31 P31 0.3 MCU_P0.3
MCU_P23 P23 P04 MCU_P0.4 G B R C106
MCU_P2.2 P22 P0G MCU_PO5 isSC 6
MCU_P2.1 5% PO MCU_P0.6 N
MCU_PL[7..0] MCU_PZ0 MCU_PO R135 < o o«
POl < MCU_PT g%g ;(1):(7) MCU_PT0 > MCU_PL7.0] UIF_LEDO>—L F— -
MCU_PL6 PL6 S MCU_PLT 698
MCU_P15 P15 P12 MCU_P12 R136
MCU_PL4 L, S—
| 14 | | pL4 P1.3 u| 14 [MCU P13 UIF_LED1), R124 R113 R125 R126 [ |R127
w3 GND GND pavs 910 ok T00R oK 33K | J60.4K
3v3 3v3 R137
UF_LED2>— }—-—
Y NM NM V 2320
GND GND GND GND GND  GND
EXP-Header Functionality
EXP por t * Indicates potential STK hardware conflicts
MeU sy 3y3 ) - U. FL ADC Connecti on
A A 3 PO.0 CMP0.0/ADC0.0
5 P14 CMP1.4/ADC0.12  ** STK LEDO
P100 7 | P15 CMPL5/ADC0.13_ ** STK LEDL
EXP_HEADER(16.3] ) 1 g ]2 9 P16 CMP1.6/ADCO.14  # STK LED2
EXP_HEADER3 P 3 3 P10 EXP_HEADER4 1 P23 CMP1.12/ADC0.23 Jiod
EXP_HEADERS P 5 507 EXP_HEADERG 13 P31 U.FL
EXP_HEADERT P 7 P EXP_HEADER! 15 P13 12C0_SCL CMP1.3/ADCO.11
EXP_HEADERY P P EXP_HEADERIO 17
EXP_HEADERIT P: I P. EXP_HEADERIZ 19
EXP_HEADERI3 P. P. EXP_HEADER14
EXP_HEADERI5 P = EXP_HEADERIG
2| vmcu
S%Ei.’?lﬁgigk g ] 4 P10 SPIO_MOSI | CMPLO/ADCO.8
T | 6 | P07 | SPIO_MISO | CMPO.7/ADCO.7
HEADER_2X10_2.54MM_HOR_SMD 8 | P06 | SPIO_SCK | CMPO.6/ADCO.6
10 P11 | SPIONSS | CMP1.1/ADC0.9 GND
GND 12 P21 | UARTLTX | CMPLIO/ADCO.21
14 P2.2 UART1_RX CMP1.11/ADC0.22
16 P12 12C0_SDA CMP1.2/ADCO0.10
18 | 5V
20 | 3v3
Menmory LCD-TFT Display & Miltipl exer
orse User pushbuttons
A e
VDISP
SW100 R100
R101 [ |R102 100R
U106A R131 i 1M 1 i 2 —
1 588 OR DISP1
BC_DISP_PWR_EN NC1 o888 NM 3 v
BC_DISP_SCLK NC2 aaaa p101 UIF_PBO
BC_DISP_MOSI NC3 " 556 UIF_PB1 GND
BC_DISP_CS Nea COM1 7q DISP_SCLK 10 ci0 | cio1 Swio1
VMCU COM2 [ T DISP_MOST 9| SCLK - R103
" X—COM3 g DISP €S 5 sl N N 1 i 2 100R
5| No1—e' ' e—CoMa DISP—Com——7| SCS | )_-
EFM_DISP_SCLK 3 NO2—e; = EXTCOMIN 3 -
EFM_DISP_MOSI S NO3—a': t DISP V4
EFM_DISP_CS
- NO4—e L 4 VEBA GND  GND GND
EXTMODE
EFM_DISP_ENABLE) 20 12 C102 | c103 21 yss Zé
IN3-4 ] VSSA
R110 R105 TS3A441 100N doon ke meu
100K 10m avs RESET Pushbutt on
XF2L-1025-1A_MEMLCD
N N LS013B7DH03 Sw103
R1078 GND  GND  GND GND
GND GND 100K i 1 TR
M4 M5
»> BC_DISP_AVAILABLE UIF_PBRESET ), - 1
o100 vsw 1 N4
DMN5LOBWK 1068 00N GND
1 10
V+
~ c104
GND
GND
GND 100N
TS3A44159 i L1 L STK
GND 25x4mm  25x4mm ® | Schematic Title
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PO Connecti oﬁs

MCU_PO.[7..0] <4
MCU_P0.7 SPI0_MISO > EXP_HEADER6
> EFM_DISP_SCLK
MCU_P0.6 SPI0_SCK > EXP_HEADERS
MCU_P0.5 UARTO_RX < EFM_BC_RX
MCU_P0.4 UARTO_TX > EFM_BC_TX
MCU_P0.3
| < UIF_PB1
MCU_P0.2
| < UIF_PBO
R139
MCU_P0.1 - > EFM_DISP_CS
OR
R138
OR NM
GND
MCU_P0.0 > EXP_HEADER3
P1 Connections
MCU_PL7.0] <=
MCU_P1.7
| < UIF_JOYSTICK
< UIF_LED2
MCU_P1.6 PCAOQ_CEX2 > EXP_HEADER9
< UIF_LEDL
MCU_PL5 PCAO_CEX1 > EXP_HEADER7
< UIF_LEDO
MCU_PL4 PCAO_CEX0 > EXP_HEADERS
< BC_1KHZ_SINE
MCU_PL3 12C0_SCL > EXP_HEADER15
{ BC_REFCLK
MCU_PL.2 12C0_SDA > EXP_HEADER16
MCU_PL1 SPI0_CS > EXP_HEADER10
> EFM_DISP_MOSI
MCU_PL0 SPI0_MOSI > EXP_HEADER4
P2 Connecti ons
R1059
MCU_P2.3.0] <% r:]—((EFMfDISPfENABLE
OR
MCU_P2.3 > EXP_HEADER11
MCU_P2.2 UARTL_RX > EXP_HEADER14
MCU_P2.1 UARTL_TX > EXP_HEADER12
R1053 -
MCU_P2.0 - > EFM_BC_EN
OR

P3 & DEBUG Connecti ons

MCU_P3.[1..0] <4
MCU_P3.1

EFM_USB_VBUS

MCU_P3.0

3
100R
R1054

EFM_C2D )

> EXP_HEADER13

» MCUDBG_C2D_PS

> MCUDBG_TMS_SWDIO_C2D

< UIF_PBRESET

> MCUDBG_C2CK_PS

EFM_C2CK_RESET ),

> MCUDBG_TCK_SWCLK_C2CK
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Power Swi tch

MCU_P1.[7..0]
SWITCH | MODE DESCRIPTION SR -
POS =
MCU_P16
AEM AEM Enabled, vMCU sourced from external 3.3V LDO
powered by BC USB 5V supply MCU_P1.5
: - MCU_P14
USB AEM Disabled, vMCU sourced from internal 3.3V LDO
powered by EFM8 USB 5V MCU_P1.3
- MCU_P1.2
BAT AEM Disabled, vMCu sourced from external
coin-cell battery or external power supply My Pat
MCU_P1.0
MCU_PO.[7..0] ey
MCU_P0.7
Hied MCU_P0.6
AEM_VMCU_OUT )}—1 VMCU MCU_P05
Labels:  yyey SW104 MCU_Po4
AEM 8 4 MCU_P0.3
EFM_VREGINS 7 Lﬂ EJ 3 MCU_P0.2
usB EFM_USB_VBUS 6 2 QTPTOs Lcms
5 1 TP156 @ o~ © 'el < o o
BAT sy i \ ? 100N gl & g 8 3 g &
R134 SW_DP3T 2 3 ; 4 8 x x ¥ ~ o
Iy sT1 2IFREG S Z
L : E £ o
« Poblae | Rotate such tha o NTszi0 SNV ELges
R134 for the battery is used BAT GND S 2558
non- USB when suicch 15 in GND- 283238
VMg devtces. the et R117 + P700 MCU POl L po.uAGND g g pr1 -2
K COIN_CELL R140
N MCU P00 E PO.0/VREF pL2 2
o~ UFL_ADC_IN <4 3 GND P13 19
enp
GND GND GND EFM_USB_DP (————— b4 pra 28
TP157
Mcu (f EFM_USB DM{&——————— S 1. p1s L
&y viowop P 22
L i EFM_VREGIN{ 7 VREGIN pr7 2
C2 Debug Header C109_| 110 - ¢
ci11 | ci12
10U | 100N = é § o
3103 SRS o N 4o 2
1 5o 6 & 8 N & &
MCUDBG_TCK_SWCLK_C2CK
:gﬁg MCUDBG_TMS_SWDIO_C2D e e 2 Juios
- GND GND o o o o o o 3 Q|  EFMBUB10F16G-B-QFN28
1X3 254MM ;7
NM  GND
MCU_P3.1 ) MCU_P3.1 GND
EFM_C2CK_RESET )
. . EFM_C2D
USB Connection and ESD protection c20 )
MCU_P2.[3.0] <4
MCU_P23
MCU_P2.2
MCU_P2.1
MCU_P2.0
g38
N
FEFE
TOO
R118 OR
3‘ : 1 ;EFMiusBiDP
VBUS 1 EFM_USB_DM - -
RIS OR ) © | Schematic Title
6 5 4 — 1% EFM_USB_VBUS
1 A2 . .
o1 EFM8UB1 Universal Bee Starter Kit
A A A spososeant CBF221HC
Page Title
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QUTPUTS

BC_1KHZ_SINE[—>) BC_1KHZ_SINE

BC_REFCLK [—>)> BC_REFCLK

HB1
veom AEM
EFM_BC_TX VCOM_RXD AEM_VMCU_OUT.%} AEM_VMCU_OUT
EFM_BC_RX VCOM_TXD
VCOM_#RTS
VCOM_#CTS DEBUG
EFM_BC_EN >)>——J VCOM_ENABLE MCUDBG_TMS_SWDIO_C2D MCUDBG_TMS_SWDIO_C2D HB2
MCUDBG TCK SWCLK C2CK MCUDBG_TCK_SWCLK_C2CK
MCUDBG_TDI_C2DPS MCUDBG_C2D_PS CONTROL & | NPUTS
User Interface to BC MCUDBG_RESET_C2CKPS MCUDBG_C2CK_PS
- MCUDBG_TDO_SWO BC_DACL_OUT
| UIF_PBO MCUDBG_TRACED]3..0]
UIF PBL éé ‘ - n BC_I2S_WS
| UIF_PBL MCUDBG_TRACECLK BCT125 DATA
BC_I25_CK
BC_[25_MCK
DAC Qut put BC_DACL OUT
EXP Board Identification BC_DAC_OUT BC_1KHZ_CLK
BC_EXP_|2C_SCL gi EXP_ID_SCL 128 BC 125 WS BC_CLK_SWITCH_EN
BC_EXP_I2C_SDA EXP_ID_SDA CTRLMCU_SPI_#CS BC- 125 DATA
CTRLMCU_SPI_MOSI BC 125 CK LK CIRCUITRY
CTRLMCU_SPI_SCK BC 125 MCK

CTRLMCU_I2S_MCK

Board Controller GPIO
BC_10[9..0] 9

MCU STK Platform

BC_I0[9..0]

BC_DISP_SCLK
BC_DISP_CS

BC_1KHZ_CLK
< BC_DISP_AVAILABL
BC_CLK_SWITCH_EN

g BC_DISP_MOSI

BC_l08

BC_109

> BC_DISP_PWR_EN
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5
MCU power regul at or

AEM_VMCU_ENABLE)

VMCU_R  VMCU_S U700A
TP700 TP701 Bl eeder
Resi st or e ne X
R701 2 1
ouT1 3 72— —y ——{ > AEm_vmcu_ouT . .
- - AEM Cal i brati on
our2 4RT €700 c701
SET R702 Sense Resi stor R760 NX3V1G66
180K 100 100N 330K
TP705 TP711  TP712 TP713  TP714
100N 100 o
3 6N FAULT GND  GND T , jza_ Tssaerst ¢ ¢ @ 0
CND HEAT €€ o 4] gom —2 Not Cal i bration
R703 9] COM2 —~— NO2 AEM CTRL
LP3982ILD-ADJ COM3 — — NO3 A Current
GND GND GND 110K 10| oM T NOS T
e AEM_CTRLO_1; 0x1 3. 30 uA
L702 AEM-CTRIT INL 0x2 100 UuA
- R108 | x4 220 uA
GND  GND 2 AEM_CTRLZ IN2 ™ X u
EM_CTRL3 121 IN3 0x6 320 uA
CBF102WB U7028 U7008 IN4 0x8 3.30 M
4 V+ 8 vce AEM_CTRL[3..0] )
| cror | croa
GND
100N GND 100N GND
TS3A4T5L NX3V1G66
GND GND GND GND
R1002 AD8656
MCU current sense — ki o
6K2 R1003 T
C1001 T 1 — > AEM_SENSE_CURRENT_RANGE2
N 62R
2| . €920
VMCU_R VMCU_S 100N
U1000A
GND
ves GND
R709 R710 [R1004
1K8 U708 LTC6102CDD 1K8 T 1002
c710 1 8 Il
5y L700 00N 2| NS IN+ 17
CBF102WB -
— 51 reG R1005 0P
2 1 L VA 160R
R717 3|,
10R c714 c728 5|V 4
B My (HEAT) or GND
100 100N -
718 cr29 MCU Vol t age Sense
N 12K R1007 AD8656
GND GND GND 10N — 5 TP707
" —
6K2 R1008 T VMCU_BUF TP708
oND GND €1003 z 7 > AEM_SENSE_CURRENT_RANGE1L
N 62R
6| cr2a > AEM_SENSE_VOLTAGE
100N 47K
U10008 cr18
GND
N
R1009 oNo
51K c1004
||
Al GND GND
R1010 10p
s /HB1
MCU STK Platform
L1001 3v3 GND P
CBF102WB © | Schematic Title
A U1000C R731 —
2 . .
v EFM8UB1 Universal Bee Starter Kit
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J-Link USB Port

WR_COM_USB_MINI_B

P601
12345
8 ooooo 6
9 7
I
GND GND GND

Place these TPs
TPJB14 lose to USB
header

TPJ613

I

1

AEM_CTRL[3.0]
1600 sy BC_UART_RXD
BC_UART_TXD
CBF221HC BC:UART:ﬂRTsé
— BC_UART_#CTS)

CMCcu1l

DEBUG_RESET_OUT
DEBUG_TDI_OUT

DEBUG_RESET_OUT

DEBUG_TMS_SWDIO_OUT

DEBUG_TDI_OUT

DEBUG_TCK_SWCLK_OUT

DEBUG_TMS_SWDIO_OUT

DEBUG_TDL_IN
DEBUG_TMS_SWDIO_IN
DEBUG_TCK_SWCLK_IN
DEBUG_#RESET_IN
DEBUG_TDO_SWO_IN

DEBUG_EXT_VDD_TARGET
DEBUG_EXT_CABLE_ATTACH

DEBUG_TCK_SWCLK_OUT

DEBUG_TDLIN
DEBUG_TMS_SWDIO_IN
DEBUG_TCK_SWCLK_IN
DEBUG_#RESET_IN
DEBUG_TDO_SWO_IN

DEBUG_EXT_VDD_TARGET
DEBUG_EXT_CABLE_ATTACH

DEBUG_TDI_#OE
DEBUG_TCK_SWCLK_#OE

DEBUG_TDI_#OE

DEBUG_TMS_SWDIO_#OE

DEBUG_TCK_SWCLK_#OE

DEBUG_MCU_ISOLATE_#EN

DEBUG_TMS_SWDIO_#OE

DEBUG_RESET_#0E

DEBUG_MCU_ISOLATE_#EN

DEBUG_MCU_SW_ENABL
DEBUG_DH_SW_ENABLE

AEM_VMCU_ENABLE

AEM_SENSE_VOLTAGE
AEM_SENSE_CURRENT_RANGE1
AEM_SENSE_CURRENT_RANGE2

2

DEBUG_RESET_#OE

DEBUG_MCU_SW_ENABLE
DEBUG_DH_SW_ENABLE

AEM_VMCU_ENABLE
AEM_SENSE_VOLTAGE
AEM_SENSE_CURRENT_RANGE1
AEM_SENSE_CURRENT_RANGE2
AEM_CTRL[3.0]

BC_UART_RXD
BC_UART_TXD

BC_UART #RTS
BC_UART_#CTS

USBDP

(e]
TPJ6L1 TPJG12

D600

1P4220CZ6 ]

'

USBDM

Boot | oader
Halt pin
TPH999

BOOTLOADER_HALT

| ndi cators:
St at us Debug out J- Li nk
3v3
3v3 3v3
R920 R919 R900 R903
1K 1K 3K 2K
- I LED9OO o
Rl G|  LED904 LED901
LED_G_R BLUE
NN N YELLOW M
M ™ N
<l @ - -
LED_STATUS_R

LED_STATUS_G

LED_DEBUG_OUT

LED_JLINK

UIF_PB1 UIF_PBO
UIF_PBO UIF_PBL

REF_BOARD_ID_SDA
REF_BOARD_ID_SCL

EXP_ID_SDA
EXP_ID_SCL

8c_pAC_ouT——__> BC_DAC_OUT

EXP_ID_SDA
EXP_ID_SCL

TRLMCU_SPI_#CS
TRLMCU_SPI_MOSI
TRLMCU_SPI_SCK
TRLMCU_125_MCK

CTRLMCU_SPI_#CS
CTRLMCU_SPI_MOSI
CTRLMCU_SPI_SCK
CTRLMCU_I2S_MCK

BC_EXT_HEADER_ENABLE [P————>)BC_EXT_HEADER_ENABLE

BC_I0[9..0] @p===<__>BC_I0[9..0]

Control MCU

/HB1
MCU STK Platform
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R811
————— [ }——<{DEBUG_EXT_CABLE_ATTACH
33 100R ¢ DEBUG_TMS_SWDIO_#OE
~ TONOo K DEBUG_TMS_SWDIO_OUT
§ 38388
100K DH_VTARGET & 22 aa@ DH_VTARGET VTARGET
iolpialiole 74LVC2G125
00000 DH_VTARGET VTARGET US09A
DH_VTARGET R816 R801
D ‘ 800 100K , fiLveaoss usoon 47K ams0 TALvC26125  DEBUG_TCK_SWCLK_OUT
N
1 DH_TMS_SWDIO_C2D 312 1Y 7 TMS_SWDIO 4 »
3 4 DH_TCK_SWCLK_C2CK 9 g% . gi 8 TCK_SWCLK 3| — K DEBUG_TCK_SWCLK_#OE
DH_TDO_SWO - TDO_SWO -
5| DH-TDT 017 —~— wtt B H—H {  DEBUG_TDI_OUT
5 DH_7RESET 3 e { DEBUG_TDI_#OE
13 > RP80L U8B0sA
! 102 |3 |a 5 |6 |7 3 25 L — 12 B1 = DEBUG_TMS_SWDIO_IN
5 1€ H — 3 82 A2 DEBUG_TCK_SWCLK_IN
AAAAAAAA i B3 A3 DEBUG_TDO_SWO_IN
<~ — 13 |4 |5 |6 — B4 A4 DEBUG_TDI_IN
L B5 A5 DEBUG_#RESET_IN
GND D800 R805 3R [€
AAKXAA VESDO5ABA-HNH 9 #RESET — ge A6 g ¢
74LVCA066  UB02A — H AT 10
B8 A8 X
D801 N7 2~ v L 33R VTARGET
PESD5VOFSUF 2 GND 3 —~ 4 oF p2
512z 2Y g OE P5
GND 10132 —o— 3Y (T GND DIR
4z —— ay R809
MCUDBG_TRACECLK MCUDBG_TRACECLK 100K parg 6‘;%\2226125 74LVC8T245
MCUDBG_TRACED[3..0] MCUDBG_TRACEDO 1 g DEBUG_HEADER_EN ™ — c2 B1
— 2E - = GND
3E
EpZ—1 MCU_SW_EN 100R < DEBUG_RESET_OUT
-
5V 5V < K DEBUG_RESET_#OE
C MCUDBG_RESET_C2CKPS < VMCU_BUF VTARGET
805A TS3A475 R808 [ ] R807
MCUDBG_TMS_SWDIO_C2D comM1 — — NO1 , [LLVCAOBE  LAogn L 74LVC2G125
MCUDBG_TCK_SWCLK_C2CK coM2 — — NO2 21z —— iy UBO3A
MCUDBG_TDO_SWO To-| COM3 — — NO3 |37 H2z —— ovig Py 1
MCUDBG_TDI_C2DPS COMs — — NO4 - 5 132 —>— 3V [ip
1 ﬁ 4z — T 4y 74LVC2G125
N m Q800 U8038 » GND
2% IN3 ~|  DMNSLOBWK 1E é3 c1 < { DEBUG_DH_SW_ENABLE
¥ IN4 2 |5
3E {13
4E
Re15 {  DEBUG_MCU_SW_ENABLE
R814
10M Y]
< DEBUG_MCU_ISOLATE_#EN
GND
Power & Decoupling
VTARGET
V_sSw L801
B L2
CBF102WB
€800
100N €810
VTARGET
100N
TS3A47T51 NS > DEBUG_EXT_VDD_TARGET
GND GND 100K
€890
VTARGET  3v3 R891
o A 8088 100K 10N
23 L800
T 24| VecB 5v CBF102WB
vces 25
1 PAD
VCCA 1
806 c808 GND 775 U008 U8028 UB06B
- = GND 73 14 14 14
100N 100N GND vee vee vee
[p—— | cso3 , | c8os , | csm
100N GND 100N GND 100N GND /HB1
74LVC4066 74LVC4066 74LVC4066 MCU STK Platform
GND GND GND  GND GND  GND GND ® | Schematic Title
Mode DEBUG MOU_SW ENABLE | DEBUG DH_SW ENABLE | DEBUG BUF_#OE | | SOLATE #EN | DH VTARGET VTARGET
SILICON LABS |PaceTee
Debug CQut 0 1 0 0 External voltage | External voltage
’ Designed: ‘Approved: Debug Interface
MCU Debug 1 0 0 1 Di sconnect ed vMcU DDB INO —
Deb | 1 1 1 1 Se [BOM DN Document number Revision
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3
3V3 Regul at or

Level Shift TPJ606
sy TPJ600 3v3
Virtual COM Port Interface S o st o T e T
U660B . 2
74LVC2G125 IN outt
TPJ607 R600 ouT2 M1 M2 V3
10K R601
C600 c601 | p— SET 180K c607
D c2 B1 < BC_UART_TXD SHON
- 100N 100 —— 100
I'sol ati on UB60A 31 o FAULT
4 74LVC2G125 91 GNB HEAT  cc
g R602
U602A  TS3A4751 GND  U661A GND GND GND LP3982ILD-AD) 110K GND
VCOM_RXD j COMLI — — NOL 74LVC2G125 =
VCOM_TXD g COM2 —~— NO2 c2 Bl
VCOM_#RTS 15| COM3 — — NO3 T < BC_UART_#RTS
VCOM_#CTS CoM4 — — NO4 3v3
VCOM_ENABLE[ > 1 33y g
t IN2
Rreto |12 N3 R783
10M IN4 R VMCU Vol tage Mrror
I'sol ation Vol tage Bufferin 5V L780
> BC_UART_#CTS 9 9 CBF102WB
GND U618 —
74LVC2G125 vmMcu Q7018 1 2
DMNS5L06
U706A
74LVCA066  UG04A 3 R772 3 R781
- 1
REF_VCOM_RXD 1z — 1y ="
REF_VCOM_TXD 27 —>— v g sv VMCU BUF U7068
REF_VCOM_#RTS T 132 —>— 3Y 7 Q702 - VDD
e _~
C REF_veoMACTS 4z 4 R779 OR BCB46BWTIG
5V_Sw —
3 R785 - GND 10U 2
%E ] 10K MCPGOOLT GND
Ehe % R774 c725 MCP600LT
aK7 4
4E {  BC_EXT_HEADER_ENABLE R782 10K 10U
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DEBUG_RESET_OUT 5 4 3 2 1
DEBUG_TDI_OUT
DEBUG_TMS_SWDIO_OUT U00A Control MCU
DEBUG_TCK_SWCLK_OUT G
BC_DAC_OUT < H2| PAO/ WKUP / USART2_CTS / ADC123_INO / TIM2_CH1_ETR / TIM5_CH1 / TIM8_ETR
EBUG_TDI_IN Jo| PAL/ USART2_RTS / ADC123_IN1/ TIM5_CH2 / TIM2_CH2
EBUG_TMS_SWDIO_IN 5| PA2/ USART2_TX / ADC123_IN2 / TIM5_CH3 / TIM2_CH3
EBUG_TCK_SWCLK_IN G5 PA3/ USART2_RX / ADC123_IN3 / TIM5_CH4 / TIM2_CH4 PORT A
EBUG_#RESET_IN Ha| PA4/ SPI1_NSS / DAC_OUTI / USART2_CK / ADC12_IN4 Production test:
EBUG_TDO_SWO_IN J3-| PAS / SPILLSCK / DAC_OUT2 / ADC12_iN5 10ME ref erence.
EBUG_EXT_VDD_TARGET K37 PA6 / SPIL_MISO / TIMB_BKIN / ADC1Z_IN6 / TIM3_CH1. [TIM1_BKIN] ook i nout
EBUG_EXT_CABLE_ATTACH| ROOL 1K5 Do | PA7/ SPI1_MOSI / TIM8_CHIN / ADC12_IN7 / TIM3_CH2 [TIMI_CH1N] clock inpu
Co-| PA8/USART1_CK / TIM1_CH1/MCO TPiOl2  TPJOI3
R02 22R —3 50| PA9/ USARTITX / TIM1_CH2
C107] PAL0/USARTI_RX / TIMI_CH3
USBDM * 10| PALL/ USARTI_CTS / CANRX / TIM1_CH4 / USBDM
UsBDP RSO R ‘A10"| PA12/ USARTL_RTS / CANTX / TIML_ETR / USBDP
coo| _lcoo A9 | PAL3/JTMS-SWDIO LED_JLINK <1 oND
PAL4 / JTCK-SWCLK Ug00B
A8
PA15/ JTDI LED_DEBUG_OUT < }—
BC_106 D8
,ﬂ: PBO/ ADC12_IN8 / TIM3_CH3 / TIM8_CH2N PORT B 507 Eg| PDO/ OSC_IN / FSMC_D2 [CANRX]
oND oND G5 PB1/ADC12_IN9/ TIM3_CH4 / TIM8_CH3N 57 Egé;%fﬁ% g#g;zig%o&[%&rg]eMD
PB2 / BOOTL
AT c7
‘ A6| PB3/JTDO / TRACESWO / SPI3_SCK / 1253_CK [TIM2_CH2 / SPI1_SCK] BC_UART_#CTS 577 PD3/ FSMC_CLK [USART2_CTS]
DEBUG_TDI_#OE C~| PB4/ INTRST / SPI3_MISO [TIM3_CH2 / SPIL_MISO] BC_UART_#RTS — g5 | PD4/ FSMC_NOE [USARTZ_RTS]
DEBUG _TCK_SWCLK_#OE 2| PB5/12C1_SMBAI / SPI3_MOSI / i253_SD [TIM3_CH2 / SPI1_MOSI] BC_UART_TXD ——cg | PD5/ FSMC_NWE [USARTZ_TX]
DEBUG_TMS_SWDIO_#OE AB| PB6 /12C1_SCL/ TIM4_CH1 [USART1_TX] BC 103 BC_UART_RXD 56| PD6 / FSMC_NWAIT [USART2_RX]
DEBUG_MCU_ISOLATE_#El 54| PB7/12C1_SDA/ FSMC_NADV / TIM4_CH2 [USART1_RX] BCT00 Ko~ PD7 / FSMC_NE1/ FSMC_NCE2 [USART2_CK]
DEBUG_RESET_#OE Ad~| PB8/ TIMA4_CH3 / SDIO_D4 [12C1_SCL/ CANRX] BCTOT Jo-| PD8/FSMC_D13 [USART3_TX]
EEPROM_WP 7| PBY/ TIM4_CH4 / SDIO_DS [12C1_SDA / CANTX ] BCTO Ho-| PD9/ FSMC_D14 [USART3_RX]
CTRLMCU_I2C_SCL 7| PB10/12C2Z_SCL / USART3_TX [TIM2_CH3] = G9-| PD10/ FSMC_D15 [USART3_CK]
CTRLMCU_I2C_SDA Kg~| PB11/12C2_SDA / USART3_RX [TIM2_CH4] BCJJ\EPBO% Kio| PD11/FSMC_A16 [USART3_CTS]
CTRLMCU_SPI_#CS 38| PB12/ SPIZ_NSS / 1252_WS / [2C2_SMBAI / USART3_CK / TIM1_BKIN BC_ 104 BC_UIF_PB1 J10-| PD12/ FSMC_AL7 [USART3 RTS / TIM4_CH1]
CTRLMCU_SPI_SCK 5| PB13/ SPI2_SCK / 1252_CK / USART3_CTS / TIM1_CHIN = F10°| PD13/FSMC_AI8 [TIM4_CH2]
CTRLMCU_SPI_MISO ) Gg | PB14/SPI2_MISO / TIM1_CH2N / USART3_RTS BC_UIF_PB_CON < G10 | PD14/FSMC_DO [TIM4_CH3]
CTRLMCU_SPI_MOSI < PB15/ SPI2_MOSI / 1252_SD / TIM1_CH3N BC_EXT_HEADER_ENABLE< PD15/FSMC_D1 [TIM4_CH4]
PCB_REVO D4
AEM_SENSE_VOLTAGE - pcos Abcizs_into I FEREVL Ta| PEO/ TIM4_ETR / FSMC_NBLO
AEM_SENSE_CURRENT_RANGE1 £5- PC1/ADC123 IN1L PORT C e 3| PEL/FSMC_NBLL
AEM_SENSE_CURRENT_RANGE2 F3| PC2/ADC123_IN12 BOARD REVO | B3 | PE2/ TRACECK / FSMC_A23
3V3_SENSE, Ga| PC3/ADC123_IN13 BOARD REVI C3-| PE3/ TRACEDO / FSMC_A19
5V_SENSE S| PC41ADC12 IN14 BC 108 oD 53| PE4/ TRACEDL / FSMC_A20
C 3V6_SENSE! F10-| PC5/ADC12_IN15 £37 PE5/ TRACED2 / FSMC_A21
CTRLMCU_I2S_MCK é 10| PC6/1252_MCK / TIM8_CH1/ SDIO_D6 [TIM3_CH1] Fi5 | PE6 / TRACED3 / FSMC_A22
DEBUG_MCU_SW_ENABLE F9| PC7/1253_MCK / TIM8_CH2 / SDIO_D7 [TIM3_CH2] BC_109 J2-| PE7/ FSMC_D4 [TIM1_ETR]
s TEST_MODE  TPJ908 O———————pg~| PC8/ TIM8_CH3 / SDIO_DO [TIM3_CH3] BCIO5 «<&| PE8/FSMC_DS [TIM1_CHIN]
USB_ADDR)  TPJ909 O——————F5{ PC9/ TIM8_CH4 / SDIO_D1 [TIM3_CH4] = Go PE9/ FSMC_D6 [TIM1_CH1]
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TPJ952 ETRCMCU-THMS SWDH USB_ADDRL  TPJ910 O AT| PC13/ TAMPER-RTC AEMCTRLZ —G7| PE13/ FSMC_D10 [TIMI_CH3]
TPJ953 O——CTRCMCU-TCR-SWCTR USB_ADDR2  TPJ911 O B1 | PC14/0SC32_IN AEM_VMCU_ENABLE < }————— H7| PE14/ FSMC_D11 [TIM1_CH4]
TPI954 O — PC15/0SC32_0UT PE15/ FSMC_D12 [TIM1_BKIN]
TPI9s5 O CTRL_MCU_TDO_SWD BC’IZC’EXP’EN<
AEM_CTRLE3.0] — Control MCU
3y
BOOTLOADER_HALT > ROL7 4K7 NM
BOARD_REV1 —
-
AL e—
- - RO18 4K7 NM
LED_STATUS_G
. = BOARD_REVO —
B co02
Control MCU Power & Bypass 12p
Ug0oC
0SC_IN vBAT 22—
0sc_ouT coos
3v3 100N
TP903
La00 ADC_VREF
CBF102WB  R910 A GND
— 1R co08
2 K1 F
V3 &1 VDDA VDD_1 [
VSSA VDD_2 [ ava
VDD_3 [ A
coo C909 J1 3
100 10N HL mg? xggé Co16 C912 CO13 C9l4
RO12 - -
2K /HB1/CMCU1
3v3 10N co1 co15
GND con P8 | o — - Control MCU
LED903 - 1001 100 ® P
100N £7 Schematic Title
A R914 322-% E6
~ RED 10K Ds -2 [E5 100N 100N 100N 100N . .
3 aND BO0TO VSS3 ] ~7 EFM8UB1 Universal Bee Starter Kit
CTRLMCU_DEBUG_#RESET E1 VSS 4¢3 GND
TPI956 O > NRST VSS_5 -
oo SILICON LABS |PaceTe
RO15 Control MCU
100N 0r Designed: |Appmved: Control MCU
i - ANB;OMD 1IN0 Document number Revision
GND ize oc No:
GND 23 | <Cage Code> BRD5000A AO3
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Monday, May 12, 2014 Wednesday, February 11, 2015 Wednesday, February 11, 2015 11 of 10




ADC r ef erence
vol t age

R728
100R

TPJ905

D703

LM4040CIM3-3.0

3v3 3v3

R607 R608
4K7 4K7

CTRLMCU EEPROM

3v3
UB01A

o1

SDA

ol

R609

CTRLMCU_[2C_SDA
CTRLMCU_I2C_SCL

3v3 3v3

R651 R652
100K 100K

SCL 10K

A0

w|mol

AL
A2 wP < EEPROM_WP
24AA024

GND TPJBS0  TPJESL

UB50A — T T

EXP_ID_SDA
EXP_ID_SCL

Q
o
<
N
z
o
N
[ oof o[

BC_UIF_PBO
BC_UIF_PB1

BC_I2C_EXP_EN )

TPJE52  TPJB53

BC_UIF_PB_CON

IN3 UIF_PBO

ol B (e
:L:L ISIEEENIN
Z
s

R681 R650
100K 100K

IN4 UIF_PB1

TS3A4751

ueois
8
vee Vs
C605 C650

vss 100N 10N GND
upnoz TS3A4751

CTRLMCU SERI AL FLASH

CTRLMCU_SPI_MISO v
CTRLMCU_SPI_MOSI Usoza X
CTRLMCU_SPI_#CS 5 A ——
CTRLMCU_SPI_SCK

I
o
|
ol

w|~

vee

C905
ON

M25PX16

GND

PONER SENSE

R603
100K

R605
100K

/HB1/CMCU1
Control MCU

> 3V3_SENSE

C603

100N 100K

3V6_SW TP923

>  3V6_SENSE

C611
R612
100N

5V_SENSE

Schematic Title

EFM8UB1 Universal Bee Starter Kit

SILICON LABS |PaceTe _
Designed: |Appmved: Control MCU Misc
SiZ:NBBOM Do No: INO Document number Revision
A3 | <Cage Code> BRD5000A AO3
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Monday, May 12, 2014

Wednesday, February 11, 2015 Wednesday, February 11, 2015 12 of 10
1




	Design Hierarchy
	Root [STK]
	1. Title Page
	2. User Interfaces
	3. Signal Assignments
	4. EFM8
	5. STK Common Platform
	HB1 [MCU STK Platform]
	Advanced Energy Monitor
	Board Controller
	CMCU1 [Control MCU]
	MCU I/O & Power
	Misc.


	Debug Interface
	Power & Misc

	HB2 [CLK CIRCUITRY]
	1kHz Filter





