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Revi sion History

Rev 1.0
Based on | ST-A21 Lighting Denp Board Reference Design

Rev 2.0

Debug Header, Sinplicity Header, and Mni-Sinplicity Header |ocation nodified.
Debug header "Target Vdd" pin connected to 3v3

Rev 3.0

Added G ant Gecko Debugger for interface between USB and EFR

Mni-Sinplicity Header location nodified to avoid Rubber Feet

USB connector made through hol e

12C lines pulled up

Silk screen nodified to add nore information

Al test points except PWV ones nade Surface Munt

6 PWM capability, with 5 going to LEDs and 1 being used for network status LED
Switch used for turning On/Off network status LEDs

Renoved bottom power connectors for Woden Deno Board

Added PCB slot for LED diffuser

Rev 4.0

Added serial connections to G ant Gecko

Power nets connected differently to account for which devices need to be al ways powered.

Rev 5.0

EEPROM addr ess set to 000.
GPlI O (F13) test point noved further away fromthe switch.

Renoved G ant Gecko debugger and associ ated conponents from BOM
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LED Bri ght ness Sel ecti on . . Page Test Points
Li ghting Denmp LEDs
VDD VDD
VDD
VDD TP1
R1 Swi Silk = VDD
3.01K SW_SLIDE_2POS P2
= R2 H_LVL
VDD 0
Silk = H
™3
5 D1 ; )/’ ; D2 ; D3 |~ D4 ; D5 ; 6 ; L_LVL
V+ TS1005 ‘ Q1 598-8610-307F v W hite (5000K) v White (SOOOK)!! wme(zzoom!! Wh\le(ZZOOK!! GREENW Silk =L
1 OPAMP_OUT ﬁ FDV301N P4
OPAMP_OUT
100
v Silk = OPAMP
2
R6
20.0 A
BLU_LED
RED_LED
N N N ~N ~N N
GRN_LED W50-LED-1 W50-LED-2 W22-LED-1 W22-LED-2 NS-LED
OPAMP_QUT signal is input to transistors in series Each LED consunes either 1mA or 10mA of current, depending on the brightness selection.
with CEDs, to control current through LEDs
LED Bri ghtness Control using Current Mrroring
BLUE RED GREEN WHI TE- 5000K( 1) WHI TE- 5000K( 2) WHI TE- 2200K( 1) WHI TE- 2200K( 2) NETWORK STATUS
BLU_LED RED_LED GRN_LED WS50-LED-1 WS50-LED-2 W22-LED-1 W22-LED-2 NS-LED
N N N N N NA
Q2 Q3 Q4 Qs Q6 Q7 Q8 Q9
OPAMP_OUT) FDV30IN  opamp_oUTy FDV30IN - opamp_outy FDV30IN  opamp_ou) FDV30IN  opamp_oup FDV30IN  opamp_ou) FDV30IN  opamp_oup) FDV30IN - opamp_outy FDV30IN
R7 R8 R9 R10 R11 R12 R13 R14
39.0 10.0 39.0 20.0 20.0 20.0 20.0 20.0
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Li ghting Deno LEDs - PWM Controls

BLUE RED GREEN WHI TE- 5000K WHI TE- ZZOOK WHI TE- 2200K NETWORK STATUS
VDD VDD VDD VDD VDD
BLUE ) RED GREEN) M3 WHITE(5000K) ), WHITE(5000K)) J WHITE(2200K) ), :T WHITE(2200K)) NETWORK_STATUS )
Mavaozp R N vau2p R17 FDV302P R Movaozp Eovaozp R19 Mhvaozp R Mavaozp
R15
s 47K 47K 47K 47K 47K
(BLU LED  RED_LED  GRN_LED  W50-LED-2 { W22-LED-1 { W22-LED-2 { NS-LED
Page Test Points
9 Networ k Status LED Power/ Mde
Silk = WHITE(5000K) Sik = RED
S5 ™6
(OWHITE(5000K) RED zaZSUDE 2p0s
Ni NI -
Silk = WHITE(2200K) Silk = GREEN
TP7 P8 it
(O-WHITE(2200K) (O)-CREEN Silk = GPIO(F13)
Ni NI P9
GPIO(F13
Silk = NETWORK STATUS Silk = BLUE NETWORK_STATUS 4(_J—ONI
1O\ETWORK_STATUS i NETSTAT
BLUE
o & u
Ni NI
Silk = GND
TP12
NI
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Lover (Mddle of VBTK, edge of EFR modul e)
P201

CQut put Connectors

Modul e to LDB (Header)

3v3

Upper (Edge of

WSTK, niddle of EFR nodul e)
P200

VDD
1 B9 2 % 1 ?
3 O] 4 3 o] 4
5 L _spoye & L _S5foos i&
R YE R~
9 ool 10 % _9pop1o o
11 poof 12 Lk popiz &
“asfoofia X o o] 14
*Ts ool s < SW_DIO of s >>SW_CLK
T foofis % SW_0/Tbo o of 18
*—1obo of 20 Reset_n ok 20—
¥ 1o of 52 % UART_TX o ol 52 UART_RX
W OW UART_CTS ol 22 UART_RTS
*—5e o o 56— WHITE(5000K) o ol 56 WHITE(2200K)
57t ol 28 >>BOARD_ID_WP *—o2 ol 58 NET_STAT
X9 foofso rep & o of 30~
S aifoofez “aifoo| 32 ggGREEN
ool X BLUE ég o o 34 PTILSYNG
ool PTI.DATA of 3 %
37 foof 38 ﬁ;ooﬁ
39 kol 40 BOARD_ID_SCL{: 9 100} 40 SPBOARD_ID, SDA<7
%7 CONN HEADER 20x2 - CONN HEADER 20x2 -

Mni-Sinplicity Qutput Header
Pl aced between two 40-pin headers

Reset_n
UART_TX

Sw_bIo
PTLSYNC

an
1
g 4 UART RX
5 SW_O/TDO
! 5 SW_CLK

PTI.DATA
HEADER 5X2
Silk = Debug OUT
NI

D ffuser and Pl astic

L

Diffuser Mount

Diffuser

| nput Connectors

Mni-Sinplicity Input Header

ey 2
2
Reset_n UART_RX
UART_TX: SW_O/TDO
Sw_blo 0 SW_CLK
PTI.SYNC PTI.DATA

HEADER 5X2

Silk = WSTK Debug IN

backsi de bunpons

SF1 SF2

SF3 SF4

(not popul at ed)
3v3
A
R21 R22
4.7K R23 10K
47K
U2 3v3 NI NI
; A0 vCC g NI
Al WP BOARD_ID_WP
3 A2 SCL 8 BOARD_ID_SCL
4 VSS SDA 5 BOARD_ID_SDA
ETAAOZ" BOARD_ID_WP TP13
BOARD_ID_SCL TP14
d _ BOARDIDSDA  ~TPIs
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Li ghting Board I nput Power Options

V_BATT
M9
5 A FDN5618P
—] 5 0.17 Chns
JPT N ———— < REG_I
©
>
] V_REG_O
= see note 4
v_use =
® D7 _ MAXG0s
1
L ‘ Sha— YN ‘
Roa 0.49v/ 2 SET
47K ks 3|GND SND hd R25
Tor Slur GND__GND e 3 5
:L )
v :L 3v3
e o ;" 3.3V Supply to All O her Conponents
:t |
4™
DBGMCU_3V3 0.39v
Zr D9
»
PC
03y M
Li ghting Board Power Sel ection
Battery Charger 9 9
v_UsB V_BATT sw3
A SW_SLIDE_2POS
3v3 .
<ww VDD On-OFf Switch
U4
D10
R26 NI R27 Rl VDD
\\ﬁ ; STAT PROG s l
332 3 VSS 4 4.7K
RED VBAT VDD
Silk = Charging M10
NI FDN5618P ) _ ‘
TAL
; D11 )
Al ways Power ed: Sh GREEN . Sel ected by Switch:
P Test Poi nt 1. G ant Gecko MU SW PUSHBUTTON  |PWR_PB R8s Tour e 1. MCU Modul e
Silk = VDD OFF
age fesl Foints 2. Board | D EEPROM (LDB) ‘ e . 2. Al LEDs
V_BATT v_use V_REG_O v 47K 499 - pi
. - p18 . P20 3. SPI Flash 3. 10-pin MSC Qut put
REG 4. Board | D EEPROM (| nt er poser) 4. Op- Amp
Silk = V_BATT Silk=V_USB Sik=REG_I  Sik=V_REG_O Sik = VMCU
3v3 VDD 3V3 3Vv3
P21 P22 P23 pyr pp P24 Power - Down Power 3v3
sik = 3v3 Sik = VDD Sik = PB Sik = GND Swi tch Indicator Bleed R
NI
N ) 400 W Cesar Chavez
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5 [ 4 | 3 | 2 | 1
GG_USB_VREGO ] ( )
Ext ernal Connectors c. G ant Gecko Debug MCU (not popul at ed
3v3
. Vv_usB Decouple
1 m cro- USB Connect or VRECO
USB-MICRO-B-RA F1 15A o al lolwl o
1 2 R BR8] 9
+V R3T 5 u
a—_] o- m g; DBGMCU_USB_DM R34 o ©omw o
o D+ DBGMCU_USB_DP NI R33NI sw Dbio dal Boaa o
R32 15 1K i PAO 4 &
a—] GN‘g 1K SW_CLK pal S8 5888 PF12 ﬁg
T SW_O/TDO - pPaz < 0000 PF11 [47 gg DBGMCU_USB_DP
Reset_n PA3 Q PF10 A DBGMCU_USB_DM
- PA4 PF5 &)
p12 WAKEUP 7| PAS PF2 &5 DBGMCU_SWO
PAG PF1 DBGMCU_SWDIO
Silk = USB AA & 7 V7 W i VMcU ]];— PAS EFM32GG330F1024 [ | 49 §DEGMCU§WCLK
Debug IN N = 5| PA9
A A A A vil= o %7 PALO PE15 gg (DBGMCU_RXD
I =] FDV30IN L pals PE14 DBGMCU_TXD
— PE13 DBGMCU_SP|_CS
R35 15 | ogy PE12 DBGMCU_SPI_SCLK
2K §* PB8 PELl (&g KDBGMCU_SPI_MISO
DBGMCU_LED_BLUE( PBI11 PEL0 [-2————S)DBGMCU_SPL_MOSI
HFXTAL_P ?* PB12 PE9 :%
N/ HFXTACN 25 | PB13 PES
ESD Profection SRS gy
N 0 | pco ggg %g GG_HFXO
G ant Gecko Debug Header (not popul at ed) SW_OITDO $>——ermrsTx PC1 PD6
UART_RX Ul pC2 e To measure VOUT and shut down debug if voltage | ow
DBGMCU_3V3 » UART_TX SARTZ PC3 PD4 VDD
e UART_CT: PC4 PD3
¢ DBGMCU_3v3 2 UART_RTS e i V,XSB GG_USB_VREGO
DBGMCU_RESET 2 _DBGMCU_RXD BOARD_ID_SDA 7| bco PDL
DEGMCU_TXD DEGMCU_SWO BOARD_ID_SCL 38 | oc7 PDO
DBEGMCU_SWDIO DBGMCU_SWCIK BOARD_ID_WP % po8
0 | USARTO_RX PCY USB_VREGO
_4%) PTI.DATA 24 PC10 USB_VREGI
HEADER 5X2 PTLSYNC PC11 USE VBUS
NI DBGMCU_RESET 3
DECMCURESEL 20 | \pst g
H 1 —Lc7 c8
. Bypass capacitors for G ant Gecko MCU u ° e T L
3v3 N
Decouple
A
DECOUPLE, (40)
Cose to any cap
Cose td any cap Voo oRed (39)
1ODD0[(8)  1OVDD_B (26) 1 OVDD.5| (55
B| 1 AVDD_O| (27) AVDD_1| (23) - (59)
~ Gowr —=¢clo = —=cu S 0.1uF 6t =5
OWF S dowE T Tou 2 -“ - . MCU Ext ernal Conponents (not popul at ed)
NI N N NI NI NI NI NI NI Deb LED
u
g SPI FLASH
(DBGMCU_LED_BLUE HFXO 3v3 3v3
A us A
HFXTAL_P 8Mb.
— AFXTAL N .
7 p13 X1 E— DBGMCU_SPI.CS 3{cs vce
N 48MHz DBGMCU_SPI_MISO £1so Holb
BLUE 3 ‘D‘ 1 3 W gcik DBGMCU_SPI_SCLK
Il GNDi s DBGMCU_SPI_MOSI
Page Test Points s o Lo N o ——cn
N S R36 10pF 10pF -1u
1K
TP25,~_DBGMCU_3v3 P26 DBGMCU_RXD  1pp7 DBGMCU_SWO TP2g~_DBGMCU_SWCLK o N NI

DBGMCU_TXD

TP29 () DEGMCU_RESET 1pg0 TPa1 ()_DEGMCU_SWDIO ) = GG HFXO

Silk = GG_HFXO

N
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