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DCDC regulator Linear regulator Linear regulator D d 1 1 b
input selection input selection voltage selection O n Ot C O py O I' | S t I' | U te
E i E
Default => Default => vDCDC Default =>
D VDD_REGIN VCCCOR D
DCDC_IN VDDHV vee seL <& VCCCORE
OFF
OFF DCDC
< >
HV HV DCDC feedback setting:
M9 M10
@CLOSED 1-2 @CLOSED 1-2 @CLOSED 1-2 3V3: 13 kohm to GND; 30 kohm // 180pF to VDCDC
5V : 10 kohm to GND; 40.2 kohm // 150pF to VDCDC
7.5V (min value for connection to VDD_REGIN) : 20 kohm to GND; 130 kohm // 47pF to VDCDC
STKNX ats
40.2K 0.1%
R18
10K c1s5
c19
220NF 0.1%
6.3V min 150PF 16V min
o “ ~ @ “ u4 DCDC inductor selection guide:
— b STKNX-AC
C11 replaced by GMK316AB7106KL-TR (Tayo-Yuden) < 0 ) DCDC_IN 3V3: 33uH (WE 74404042330)
C (Assembly mistake) GRM31CR71A106KA01 C11 o @, s 12V 22uH (WE 74404042220 C
| 13 X — o o 1V: 47uH (WE 74404042470)
1 VGATE N3 || || 8 5 €13 replaced by GMK316AB7106K].-TR (Tayo-Yuden)
10UF 10V [a} [a] Deoe IN 14 (Assembly mistake)
8 4 VREF Internal | - c13
05 | GRM31CR6YALO6KAL2
Slilpp y & _| —— 10UF vDCDC
51:725NF VDDHV d 104 oomv pp Impedance reference s 35V L1 33uH T
35V T Modulator DCDC_LX LYY
Z TS4148RY 9 74404042330 1
cis VDDHV IR min = 150mA co4
, Step-down 16 ISAT min =550mA ~ 22UF | 25V <
Additional storage capacitor for c7 Jt cs + VFLT SWltChlng = DCDC_GND
improved sustain to KNX bus drops 220UF 220UF 47NF C20 converter %
35V min 35V min 35V min 47NF VDD_REGIN
NP, 35V min
R101
® ® ® vop_REGIN
c4 | Linear _L OR
. 2 i c6
{ } KNX_AC Receiver Regulator TOONF
10NF 50V VCCCORE
D8 %
TS4148RY 20
VCCCORE
B l cs c1o B
R12 % 100NF  4.7UF
3 res l_ Transmitter 6.3V min 6.3V
K K
68R  1W 19
4 . VCC_OK STKNX_VCC_OK
o6 Logic Level - »
TSA148RY Interface P it S STRNX_OK
23
Ro8 Jciy R15 KNX_RX >> STKNX_RX
1 1K 5 > -
+lo o CP_H
I 1T - 24 . | |ce1
—lol2 OR 100NF 50V R19 1K E Pu'ﬁe - o KNX_TX 17 K STRNX_TX
R99  optional | P qualizer E o INF
D7 R11 18K ! | | 22 R96 D16
5 x x ==—< vce_sEL
24.7M NP (oo 2 z z VeC_SEL Kvee. 470K BAT54JFILM
ca1 - NP NP
SMAJ40CA 100NF " o <
50V kY =
K K
k k k INFSA k k k k  GND_KNX
NP Prevents from unwanted DC at
A Place TVS as close as possible to KNX . ] A
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M4
CLOSED

5.5mm isolation

2 GND

KNX SUPPLIES DISCONNECT M6
VDDHV CLOSED VDDHV VDDHV_KNX
T ks T
1.
100NF
M7
vDCDC CLOSED VDCDC 7 VDCDC_KNX
T T
1.
100NF
m8
VCCCORE CLOSED VLIN 7 VLIN_KNX
T T
1.
100NF
7
KNX LOGIC SIGNAL ISOLATION V_ISO_KIT
c4
R3 R4 u2
= 6
':- 100NF 7 R6
STKNX_R{pp——t OR NP 820R 2 N ﬂ 5 3> PAO
“ 3 4 OR NP KNX_RX
u1 e c
NL17SZ04DFT2G ACP[-W61L-000E 7
) M12
CLOSED
R J10
VCCCORE  V_ISO_KNX V_ISO KIT  3V3_KIT
R1 V_ISO_KNX V_ISO_KIT R5

OR NP

U

c9
3
1
R8 ': 100NF 7

STKNX_TX ———9

STKNX_OK)

STKNX_VCC_OK )

6 [0 OR NP
5 o
hgz VAR R9
OR NP 4 3
o - K KNX_TX
% ACPL-WGIL-000E 820R KNX_TX
=\ M13
CLOSED
T
V_ISO_KNX V_ISO_KIT
c12
us NL17SZ04DFT2G
1 voo| 6
':- 100NF 7 R14
N 5
HY Y :
3 4 OR NP
o » pew
ACPL-W61L-000E /i KNX OK
) M4
CLOSED
QB B
V_ISO_KNX V_ISO_KIT
c23
ug
1 o] 6 NL17SZ04DFT2G
':- 100NF 7
N 5
YN :
3 4 OR NP
o 2y Pe13
ACP[W61L-000E A VCC OK

—n\ M15
CLOSED

Q.

2

J14

Preliminary
ST Confidential
Do not copy or distribute

ISOLATED mode:

* remove every X9 jumpers shortcutting supplies, GND and opto-couplers

- place x2 resistors connecting resp. VCCCORE-V_ISO_KNX and V_ISO_KIT-3V3_KIT

* KNX_RX, KNX_OK, VCC_OK:

- place serial resistors at inverters input and output
*KNX_TX:

- place the serial resistor at opto-coupler output

M16
CLOSED

GND

5.5mm isolation
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KNX CPU 3V3_KIT 3V3_KIT
VBAT  3V3 KIT
c25 c26 co7 c28
47UF 100NF 100NF 4.7UF AVDD 3V3_KIT
R23 L2 6oor
U1l ol 3 /i OR
KNX TX WAVEFORM STM32F103RBT6
3V3_KIT [
€30 100NF a a
o Qo 1
PA(0.15] >: > > VBAT c29 Place R close to track CPU/crystal
A KNX_TXD_1 KNX_RXD PAO 14| 0o WKUP(PRO) VoA 12 100NF w0 e
KPas PAL 15 12
PAL VSSA ——\N——=K  PDO
K pAT PA2 16 | brs
SN74AHC1G08DBY KNX_TXD_2 PA3 17 R26  OR A
R28 PA3 <A
100K 100K PA4 20 13 ca1
FA PDO-OSC_IN [ b & ;7_7 68PF
S ¥ = g
LED3 PA5 21 PAS . 2 g |:| g - 7
KNX_TXD_1 PAG 22 PD1-0SC_OUT P8 T 8 977/
7 PA6 S
KNX_TXD_2 PA7 28, 50070 -8 (8000 ) A
PA8 ZEE NRsT -2 KNRST R29 EXS00A-CS06655
PA9 42 - c32
PA9 10K A 6.8PF
PA10 LN F " A
3V3_KIT 3V3_KIT
R30 KNX PROG ot s vss.4 w oR ROL
PALL 4
PA12 45 vop_a (-2 > PD1
10k PA12 Vs 2 47 3V3_KIT €33 Place R close to track CPU/crystal
JTMS/SWDIO PA13 36 | o p 13- SWDIO) [ s A T /100NF
PBS ) Kpo2 JTCKISWCLK PAL4 49 vbD_2
KNX_PROG_LED KNX_PROG_KEY PAL4(JTCK-SWCLK) caa
s fost (D) PA15 50 | 105070 o2 |54 (Pp2  KNX_PROG_KEY 100NF
27K ; PB0..15] ) — s P C[0..15] ’
S5 PBO 26 8 __Pco
Ol 434111025826 27 PEo pco .
0o KNX PROG ke PBL PcL oL
RED p KEY1 PB2 Ll T — pep |20_PC2 LED2
¥
TRACESWO/(JTDO) PB3 5 | ps o) peg |-1LPCs KEY3
; o (NJTRST) PB4 56 | ppynatrST) O KEY2
PB5 57| es bes |25 PCs
EEPROM_SCL PB6 56 | o pe |-37PCs KEY4
EEPROM_SDA PB7 59 38 __pct
3V3_KIT 3V3_KIT EEPROM PB7 pc7
ca6 KNX_PROG_LED PB8 61 | g peg |-39_Pcs
EEPROM_WP PB9 3 . pco |-40_PCo
7]5 100NF R33 & R34 R35 PB10 29 51 __pcio USB2USART_RX
4 . or <O toc Ton PB10 PC10 -
u13 PB11 30 52 _pcil USB2USART_TX
vcec PB11 pc11 32.768kHz oscillator optional
; 20 soA g (ps7 EEPROM_SDA LED4 PB12 33| o peip |58 PC12 LED1 R36
?E Al scL
, vy (pes  EEPROM_SCL KNX_VCC_OK PB13 34| s PC13-TAMPER RTC(PCLE) |- 2—PCL3 KNX_OK 02768042205 PY T
7 we (peo  EEPROM_WP PB14 35| o PC14-05Ca2 INPCLd) |-S—BCL4 EXS00A-MU00389
vss PB15 36 4 __pcis
2aLc1 @77— PB15 oo PC15-0SC32_OUT(PC15) =2~
4 o 0
[ [
7 > >
o o
™ © C38
8.2PF
4 4
GND_KIT A
Option: CPU reset controlled by KNX_VCC_OK 3V3_KIT
KNX_VCC_OK R37
R38
PB13 10K STMicroelectronics
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NP 35700 Rennes, FR ,l
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JUMPERS USE

Arduino supply selection line =>

EVALKIT supply selection line =>

S
o
<
<
S
I}
Q
a
Q
al
>
z
]
>
[

v

VDCDC connect

<=

Preliminary
ST Confidential
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Jumpers positions examples :

SW debug (USB power)

Default

Dimming demo with LED16A1 board

11
il
il

=N

POWER MANAGEMENT

ougmented

IN_Ard V_Ard 3v3_Ard
VIN J16 5V Ji7 3V3 Jis
wl ® M17 wl ® M18 wl ® M19
Arduino expansion board supply selection => VDDHV_KNX VDCDC_KNX [CLOSED 1-2 (inactive) VLIN_KNX VDCDC_KNX [CLOSED 1-2 (inactive) VLIN_KNX VDCDC_KNX |CLOSED 3-5
K2 1%
EVALKITSTKNX supply selection => ‘—4 :1 »—, ‘—< t: [ :1 .—, ‘— t: P ]
VDDHV of < vDCDC M20 VLIN of < vDCDC w21 VLIN o vDCDC 22
ICLOSED 3-4 ICLOSED 3-4 ICLOSED 4-6
3V3_Ard
5V_KIT M23
5V voltage regulator for Nucleo compatibility | 3V3 voltage regulator for Nucleo compatibility @ -
= u1s LD39050PU33R LOSED 1-2 . 3v3 KIT
34 un out &y vin re 20
N TAB Ra1 L.l EN vour (- “9?
GND 47K ca2 ca3 ks cas
1| LD1117S50TR 100NF 1UF 100NF
CLOSED 1-2 GND PAD
/7 /7 /7 /7 /7 R42
27K
Power supply from Arduino expansion board ARD D12
o2 5V_KIT
USB 320 N RED
o D13
; WIKT ¥ reo
N
mm
STMicroelectronics
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ARDUINO / MORPHO INTERFACE PB6 EEPROM SCL - =
ngo § NP__OR’ R44
PB11
VDDHV_KNX ESV  VLIN_KNX PB3 ; TRACESWO/(JTDO)
T TT NJTRST) OR, R45
VDEDC_KNX 3v3_Ad Eg; ; NP OR RIS
VBAT 5V_Ard
T N7 T Pe
sy VINA RA47 OR__USB2USART TX USB2USART_TX per AVDD CN10
USB2USART RX((—USB2USART RX _ R48 J21 [ Rras OR! (USART3 RX)? pc11 - PAY g VusB
PEIO%&ARTE} TX) R50 1 2 I J22
PC12 EDL 3 4 KNX_PROG KEY (¢ ppy 324" 1 2 KNX_PROG_LED PBS
5 E5V PC8/PB10 [0 |10 3 4 KEY4 2 pee
BOOTOyy—BO0TO 7 GND 323 PB11 9 5 KNX_TXD 1 PAG
VDCDC_KNX 0 VLIN_KNX PBIS 1] PB1S AVDD 8 7 VUSB
VDDHV_KNX IOREF GND 7 0 PB10
PALSYS_(JTMS/SWDIO) 4 NRST PB3 6 X PAL2
PpA14S__(JTCKISWCLK) 4 3V3_Ard PB4/PC5 4 X PALL
PALE §4J_TDI) +5V_Ard PB5 4 LEDd ) ppio
GND 9 0 GND PCY EEPROM WP__» g
pB7Yy_EEPROM SDA i 2 GND PC7 2 9 0 GND ™ R97 OR  KNX_TX
< KNX_OK 23 4 8 VIN_Ard PA9 1 1 2 KEY1
ggﬁ 0SC32_IN) 25 26 NRST 8 CN6 CN5 1 23 4 KNX_RXD é Eig VY KKnx_TX
pC15$_(0SC32 OUT) 27 28 KNX_VCC OK é PB14 25 26 KNX_TX/TXD 2
PD0K_0SC IN 29 30 | 125 26 27 28 PB4 R10 OR NP
pp1<%5_0SC OUT 31 32 | 1] pB1 PA8 gl8 29 30 LED3 é PAS PA7
7 VBAT 33 34 | PAL PB10/PC8 7 31 32 AGND
pC2Yy LED2 35 36 | PA4 PB14/PB4 6 33 34 KEY2 pC4 KNX_TXD_2
Pcag KEY3 37 38 | 4 PBO PB15/PB5 35 36 pC5
L | PC1/PB11 PB13/PB3 4 37 38 pCg
61303821121 6| Pcorsio PA10
wmh 7 PBL PA2 2 61303821121
PAL CN8 PA3 | 4|1 T A
(CN7 Morpho Connector) PA4 (CN10 Morpho Connector)
PBO CN9 D — L]
R51 OR NP R53 OR
PCL D)2 AANT K PB10 »:/\/\R54 Q//:M NF é PpBéS
PCo YRS OR RS6 A AR NP ppg . R
Mount only for 12C on A4/A5 R58 : : :OR NP % PEBl: (NJTRST)
Arduino Uno V1 compatibility
) R59 OR PB15
di pho GPIO BOLD = modified R60 OR NP PB5
) R61 OR pB13 KNX_VCC_OK
R62 :::::OR NP % pg3 TRACESWO/(ITDO)
PA10
PA2
PA3
BASIC SENSORS BASIC ACTUATORS
3v3_KIT R67
T D1 D1
——— i AA~—Pc12 LEDL
R63 R64 R65 R66 GREEN 2.7K
10K 10K 10K 10K
D2 b2 R68
KEY1 ) A\N ‘ AN «pc2 LED2
(PBZ Board support and GND test point
KEY2 GREEN 2.7K
Kpca D3 s R69 M2s GND_KIT
KEY3 A\ LED3
pes ‘ VN <KPas CLOSED 721 A
«pce KEY4 YELLOW 2.7K
D4 D4 R70
s1 s2 s3 s4 ) A\N pp1p  LED4
o o o ‘ M < M26 GND KIT STMicroelectronics
K1 K2 K3 K4 RED 2.7K M28 _ CLOSED a 10 rue de Jouanet ‘_
35700 Rennes, FR ,l
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USB TO USART ISOLATION

5.5mm isolation

USB INTERFACE Vi VBUS
VKT (,,
= ca6 3V3_STLINK
R71 U16 |
YA 10K 1 v 1
1 | 230R |__|_ : 100NF A
&1 sHELL UsB_vce b4 100NF A o e HY YR D> USB2USART_TX
SHELL USBDM 3 1 6 USB_DM USB_RENUMn 3 lJ. 4
S SHELL USBDP [ 011 1OL#6 — - STLINK_USART_TX 3 - * RXD
SHELL D USB_DP ~5G0E
USB_GND ] 2] enp veus |2~ = ACPLWBLL-000 7
L4 3 » 4
390R 5100516121 R76 1102#3 110244 3V3_STLINK
100K USBLC6-2P6
R81 3V3_STLINK = 3V3_KIT
100R LD1 uis R77
= = K2 [ A2 6
= = LED_STLINK )
= Dy,
w
AL ;”i' i COoM STLINK_USART_RX  <4- 5 ? - 820R
Ll 3
R82 RED-GREEN J_ sl  USB2USART_RX
100R = ACPL-WBIL-000E XD
USB POWER MANAGEMENT DEBUG INTERFACE
TPL
VBUS vi7 ILINK T 3VaL VBUS o VBUS_SWITCHED 3v3_KIT
1 5 P-MOS
VIN  ouT .. VDD KIT
3 P Fq M29
ca9 cs0 INHIBIT cs2 Tol? o 3V3_STLINK OPEN: 300mA vusB
e 4 2 = —1uF b CLOSE: 100mA
1UF| 100NF BYPASS GND 100NF R78 1 OPEN VBUS KIT
[D3985M33R 47K 132
L. oo
10NF ¥ rep SWCLK
PWR_ENN VBUS |} 3 300ma SWOLK 3> PaLs JTCKISWCLK
NJTRST NRST 5> NRsT NRST
R79 R80
4.7K 27K D
SWDIO SwDio > parg JTMSISWDO
= = ) Mse
CLOSED  SWO
TRACESWO ks TRACESWO/(JTDO,
T,swo((—:@mg g ; K PB3 ( )
M37 GND_USB
STLINK & USB TO USART 3V3_STLINK DCLOSED -
3V3_STLINK S pats OTO)
340
1o = A afa NJTRST,
) E EE > pea )
f;i; 0 PAO-WKUP(PAQ) PBO ig >> T_NRST 5.5mm isolation oo oo
. STLINK_USART_TX 12 | Pl PBL 50 ] L. gl g
_ , PA2 PB2(PB2/BOOTL) =— P I
STLINK_USART_RX ) PAS PB3JTDO) jg—\-_ relimin al’y
ToTck XI5 PA4 PBA(INTRST) (37— . .
= 1 poe ST Confid |
STLINK FW 16| e Poe [42 onrtiaen t la e o) avsar
DOWNLOAD R86 17 | 43 = 212 Mount NTRST and TDI
(DO NOT USE) 27K H—=—| PA7 PB7 D n t r d | t r | b t B | resistors for 4-wires JTAG
s s 0 not copy or distribute
LED_STLINK<C 30 26 Mount TDO/TRACESWO
PROG 3 = 31 | PA9 PB9 71 resistor for Async-Trace
T_SWO PA10 PB10 i |
2 USB_DM 32 22 R91 100R [ |
1 33 | PALL PB11 55— 1 swDIo_IN JTAG [Nerooxasr
= FM_SwDIO 34 | PAL PB12 |56 0002252853 1302020101
61300311121 - ~FM SWCIKa7 | PAL3(ITMS/SWDIO) PB13 [F57—>» T_JTCK ZZgRTFFTES
USE_RENUMA 38| PA14(JTCK/SWCLK) PB14 |55 c
- PALS(TDI) PB15 >> PWR_ENN <<>> JTAG connector
T_JTMS P DRSO T MON
5 2 = STLINK connection: lafafayaYapayatagal on bottom side
2% PDO-OSC_IN _ PCI3-TAMPER-RTC(PC13) |5 *place every X7 jumpers 9cooc0g809g
va PD1-0SC_OUT PC14-0SC32_IN(PC14) [ + connect PC to USB 000000000>
L PC15-0SC32_OUT(PC15) [—— S ava_KIT
1Lt 4 gooto TG prote comecton ;
NP > 10K 10K
C54 —— 8MHZ-20PPM-8PEA—C55 7 * connect probe to JTAG connector
R95 10PF EXSO00A-CG04874 | 10pF NRST
100K 3V3_STLINK 1 year L L wmh
gg VDD_1 VSS_1 gg—
58] voD_2 VSS_2 [~
VDD_3 VSs_3
M38 9 8
[g Ja3 VDDA VSSA STMicroelectronics
C56 10 rue de Jouanet
100NF [ ? OPEN cs8 59 €60 GND_USB 35700 Rennes, FR
RST 100NF 100NF 100NF STM32F103CBT6 Board support and GND test point PROPRIETARY AND CONFIDENTIAL
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