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DCDC LINEAR
DCDC regulator Linear regulator Linear regulator
input selection input selection voltage selection
E e E
Default => VDCDC <= Default Default =>
VCCCORE VDD_REGIN
DCDC_IN VDDHV oFF VCC_SEL << VCCCORE DCDC feedback selection guide :
Output voltage ~ Rfb1 Cfb1 Rfb2
4 15V!
OFF beoe - vl iV 00hm NP NP
< > 2 < 3v3 30 kOhm 180 pF 13kOhm
one HV HV 4 V3 5V 40.2kOhm  150pF 10kOhm
M8 M7 M9 10K 7.5V () 130kOhm  47pF 20kOhm
CLOSED 1-2 CLOSED 1-2 |CLOSED 1-2 12V 110kOhm ... 51pF. 10kOhm
(*) Minimum voltage for connection to VDD_REGIN
STKNX Capacitors selection guide :
Fan-in = 30mA : see schematic
Fan-in = 20mA: R13  Rfb1
Cgate :22uF 10V X5R (Murata GRT31CR61A226KEO1L)
Cvddhv (min) : 100uF 35V (Panasonic EEEFK1V101XP)
Fan-in = 10mA : 40.2K 0.1%
Cgate :47uF 10V X5R (Murata GRT31CR61A476KE13L) R18
Cvddhv (min) : 100uF 35V (Panasonic EEEFK1V101XP) Rfb2 10K C15 Cfbt
c19
220NF Css 0.1%
6.3V min m 150PF 16V min
Cgate minimum voltage = 10V - % ~ ® % DCDC inductor selection guide :
M31CR71A106KA01 recol A A A STKNX-AC
M > " o DCDC_IN 3V3/5V :33uH (WE 74404042330)
C11 Cgate v 1) e T 12V :22uH (WE 74404042220)
C3216X7R1E106K160AB 13 2 o o 1V AA7uH (WE 74404042470)
VGATE 4 8 8
10UF 25V Internel s ° pcoc_in fH2 c13
VREF v |l Gin |  GRM31CREYA106KA12
c22| Cref D5 SLprp y _| == 10UF VDCDC
VDDHV d. 10 reterence 35V L1 33uH
470NF 1 vooHv_pp  Impedance 15 ~
35V Te4148RY Modulator DCDC_LX
9 74404042330
k
VDDHV _| IR min = 150mA
C18 Cth ; ISAT min = 550mA  22UF | 25V
Additional storage capacitor for Cvddhv' Cvddhv 7 Ste.p r(]‘JlOWn 16 !
improved sustain to KNX bus drops NP C7 _ |+ c8 + VFLT switching = DCDC_GND
220UF 220UF 47NF G20 cfl converter 4
35V min 35V min 35V min 47NF VDD_REGIN
21AP. EEEFT1H221AP 35V min
R101
* * * vDD_REGIN ¢
10NF C14 1 Linear _L o0R
vV 2 i C6
50 % } Cac KNX_AC Receiver Regulator P
VCCCORE
Recommended for noise immunity D8 (3
improvement in noisy environment TS4148RY VCCCORE 20
l Ccore | C5 Ccore;Lm 0
R12  Ritx N4 100NF 4.7UF
3N es |_ Transmitter 6.3V min 6.3V
k k
68R  1W 19
- . VCC_OK STKNX_VCC_OK
o6 Logic Level - »
Interface
# TS4148RY knx_ok 2 5> STKNX_OK
23
R98 17 Cph Ri5  Rsh _{>_ KNX_RX 3> STKNX_RX
' { } SdcpH 24 |le
— 61
R 100NF 50V 1K R19  Rsl E PUI?e -~ KNX_TX 1T K STRNX_TX
R99  optional J qualizer e P 1NF
D7 R11 18K = £ ! ! 22 R96 D16
47M NP Ggo K 2 2 Z VCC_SEL Kvoo seL 470K BATS4JFILM
c21 F e NP NP
SMAJ40CA Rdis 100NF Cpl o) o <l
50V « B
k k
7 Z Z INF 7 A A A ¥ GND_KNX
NP Prevents from unwanted DC at
KNX_TX inp! i {
Place TVS as close as possible to KNX
connector for optimized surges protection STMicroelectronics
Board support and GND test point 10 rue de Jouanet ‘
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5.5mm

M2
CLOSED

isolation

GND

KNX LOGIC SIGNALS ISOLATION

STKNX_VCC_OK )

STKNX_OK )

STKNX_RX D>——9

V_ISO_KNX V_ISO_KIT
c23
us
1 o] 6 NL17SZ04DFT2G
':- 100NF 7 R20
N 5
R21 AV |.J|
3 4 0R NP )
G  Peis
0R NP ACPL-W6TL-000E 4 VCC OK
=\ M14
CLOSED
:2 14
V_ISO_KNX V_ISO_KIT
Cc12
us NL17SZ04DFT2G
1 ol 6
':- 100NF 7 R14
N 5
YN :
3 4 OR NP )
G » pow
ACP[-W61L-000E 4 KNX_OK
) Mi2
CLOSED
o
. Ji2
V_ISO_KNX V_ISO_KIT
c4
R3 5 R4 u2
2 4 1 ol 6
':- 100NF 7 R6
0R NP 3 1.2K 2] s 5 5> PAO
Z 3 lJ. 4 O0R NP KNX_RX
ui o -
NL17SZ04DFT2G % ACPL-W6TL-000E 4

A\ M10
CLOSED
RS N
VGGCORE  V_ISO_KNX VISO KT 3v3_KIT
R1 V_ISO_KNX V_IS0_KIT RS
co
U3
OR NP 6 [ 1 OR NP
R8 ': 100NF 7y
5 »
hg]z% B R9
STKNX_TX <K OR NP 41 2 C KNX_TX
7 ACPL-WGTL000E 12K KNX TX
R\ M11
CLOSED
J11
KNX SUPPLIES DISCONNECT M6
VCCCORE CLOSED VLIN VLIN_KNX
T T
1.
100NF
Ms
vbeDe CLOSED U VDCDC 4 VDCDC_KNX
T : ;;7 o0
c2
100NF
M4
VDDHV CLOSED 4 VDDHV_KNX
oD U4 VDDHV oD
ct
100NF
4

ISOLATED mode:
* remove every x9 jumpers shortcutting supplies, GND and opto-couplers

* KNX_RX, KNX_OK, VCC,

*KI

- place x2 resistors connecotl};\g resp. VCCCORE-V_ISO_KNX and V_ISO_KIT-3V3_KIT
- place serial resistors atinverters input and output
NX_TX:

- place the serial resistor at opto-coupler output

M15 J15
CLOSED

GND

5.5mm isolation
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3V3_KIT 33 KIT
KNX CPU
VBAT  3V3 KIT
c2 c26 c27 c28
4.7UF 100NF 100NF 4.7UF AVDD 33 KIT
OPTIONAL AND GATE (Firmware dependant) : ot o o ; §§3 L2
KNX TX WAVEFORM STM32F103RBT6 il 600R
3v3_KIT - ©
€30 100NF g g 1 j_
: o o
PA(0.15] > > > VBAT Cc29 Place R close to track CPU/crystal
A KNX_TXD_1 KNX_RXD PAQ 14 opoup) vopA 2 T 100NF R24 OR NP
KPas PA1 15 12 DO
PA1 VSSA — N/
u12 —<KPA7 — 16 paz
SN74AHC1GO8DBV KNX_TXD_2 PA3 17 R26  OR 7
R2s PA3 <% o
The AND gate U12 and the associated 100K 100K PA4 20 1 pag s > e
parts R25, R27, R28, C30 are optional. LED3 A5 o1 OSC_IN(PDO) o lE = & 5%
They can be ignored when the PAS 5 i 7
embedded firmware is using the STM32 KNX TXD 1 PAG 20 OSC_OUT(PD1) 7)77_ o T o%
. i - ) 7 O O '/
OPM mode as described in the AN5274 7 PA8 -
KNX_TXD_2 PA7 23 60 Yi
PA7 BOOTO KBoOTO 16MHZ-10PPM-8PF
PA8 41| ong NRST -2 NRST R29 NX2016SA 16MHz EXS00A-CS06655
PA9 42 - c32
PA9 10K A 15PF
PA10 43 | oo 5%
BVB KT pay KNX PROG VSS 4 18 3V3_KIT /
PA11 44 ! 97]/ ‘1’
PAT1 19 oot
vDD_4 >
PA12 45
10k PA12 vss 2 47 3V3_KIT C33  R310R NP
JTMS/SWDIO PA13 46 - 7 100NF Place R close to track CPU/crystal
NN Cro2 JTMS-SWDIO(PA13) VoD 2 |28 ;7_7/
< JTCK/SWCLK PA14 49 | K SWOLK(PATA =
KNX_PROG_LED KNX_PROG_KEY 3 (PA14) o KX PROG KEY 034NF
c3s (JTD) PA15 50 PD2 g | 100
R32 10NF JTDI(PA15) P2 E— &
8.2K 7 PB[0..15] ) we— P C[0..15] ’
PBO 26 8 __PCo
O 434111025826 / PO pco
0 KNX PROG BBt 27| pg pot F—FC
RED p KEY1 PB2 28 | booooT b |10__PC2 LED2
¥
TRACESWO/(JTDO) PB3 ol — pca |1PC3 KEY3
; e (NJTRST) PB4 56 | TRST(PBY) pca | -24PC4 KEY2
PB5 57 | bgs pes |-25PCs
EEPROM_SCL PB6 58 | opg b |-8Z—PCe KEY4
V]
EEPROM_SDA PB7 59 38 _PC7
3V3_KIT 33 KIT EEPROM PB7 pC7
c36 KNX_PROG_LED PB8 61 | pgg peg |-39PC8
EEPROM_WP PB9 62 | oo pco | 40__PCo
/7 100NF R33 < R34 R35 PB10 29 | oo poio |-B1PC10 USB2USART_RX
10K < 10K 10K
8 PB11 30 ciq |-52PCi1 USB2USART_TX
VCC PB11 PC11 32.768kHz-20PPM-7pF
53 PCi2 LED1 R NX2012SA 32.768KHz EXS00A-MU00389
; 0 SpA g > pay EEPROM.SDA LED4 PB12 33 | o poi2 e 36 0125, 2
?E E1  SCL
; 315  pes EEPROM_SCL KNX_VCC_OK PB13 34 baig PC13(TAMPER-RTC) |-2—EC13 KNX_OK
7| we ( Po EEPROM WP PB14 35 | bpia PG14(0SCa2 IN) |-—PC14
VSs ui3 PB15 36 _ 4 ___PCI5
’ M24128-BWMNGP PB15 oo PC15(0SC32_0UT)
4 2 2 PC15 )
| o 0R NP
o 8 ca7 c3g
8.2PF 8.2PF
A
32.768kHz oscillator optional
GND_KIT 4
Option: CPU reset controlled by KNX_VCC_OK 3V3 KIT
KNX_VCC_OK R37
R38
PB13 ) oK STMicroelectronics
OR NP 10 rue de Jouanet ‘
NP 35700 Rennes, FR ,l
augented
NRST <& PROPRIETARY AND CONFIDENTIAL
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JUMPERS USE

VLIN / VDDHV connect

VDCDC connect

v v

Arduino supply selection line =>

EVALKIT supply selection line =>

Jumpers positions examples :

Default:
* CPU 3.3V is supplied by STKNX linear regulator
* STKNX DCDC converter (5V) is available for expansion i/f

FW mode (USB power):

* the full kit (excepted STKNX area) and expansion board are supplied
by USB connector

* this allows FW development / debug with simple setup

D\mmlng demo with LED16A1 board:
* STKNX swuch\ng converter (5V) is supplying the Arduino expansion
board and the "on kit" linear regulator U15
* CPU and STKNX digital IOs are supplied from 3.3V generated from
15

STKNX DCDC 3.3V:
* This mode produces the lowest consumption on KNX bus
* The STKNX DCDC regulator must be adjusted to 3.3V (Rfb1, Rfb2)
* The STKNX linear regulator is disabled

DDDD

T — =7

T = =T

POWER MANAGEMENT N Ard v Ard v Ard
|_Ar 5V_Ar V3_Ar
VIN 5V - V3 e
wl ® M161 wl ® M171 wl ® M181
ARD \/DDH\/JS#X VDC¥7KNX ICLOSED 1-2 (inactive) \/LINJ(_I#X VDC¥7KNX ICLOSED 1-3 \/LINJ(_I#X VDCDC_KNX ICLOSED 3-5
Arduino expansion board supply selection => &2 &2 &2
EVALKITSTKNX supply selection =>  KIT ‘—< t: ] :1 .—' \—< t: ] :1 .—' \—< t: 3
VDDHV of < « vDCDC Mi62 VLIN of < « vDCDC Mi72 VLIN o vDCDC Mig2
ICLOSED 5-6 (inactive) ICLOSED 5-6 (inactive) ICLOSED 4-6
VIN_KIT 3Vv3_Ard
5V_KIT M1 T
r 5V voltage regulator for Nucleo compatibility E5V | 3V3 voltage regulator for Nucleo compatibility @ -
u14 uts LD39050PU33R OPEN - ARD 3V3_KIT
3 6 93( 2
VIN - ouT VIN PG 0 KIT
R TAB ot STPS2L30A " 1 EN vouT 4 J19|
GND 10UF 15K c42 c43 5 Ca4 cas 7
TTLD1117S50TR 100NF 1UF NC 1UF 100NF
OPEN GND PAD
4 4 4 4 4 of ?;f(
Power supply from Arduino expansion board I ARD D12 7 7 ’
o2 L SvKIT
USB J20 N RED
Power supply from USB ol D13
V3 KT ¥ Rep
4 N

mm

STMicr%elejtronics
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ARDUINO / MORPHO INTERFACE

EEPROM SCL

NP_OR R43

OR, R44

PB6
PC8
PB10

PB11
VDDHV_KNX E5V  VLIN_KNX PB3 ;;ITRACESWO’ JTDO]
T TT NJTRST) 0R R45
VDCDC_KNX 3v3_Ard E(B;; ; NFoR Rag
VBAT 5V_Ard
T CN7 T hca
3V3_KIT VIN_Ard PC9
ras n - 121 - Bar on USB2USART XS USB2USART_TX PC7 AVDD CN10 VUSB
USB2USART_Rx((—USBAUSART RX R on ;22— ] & 3 PC11 PAY - ) LS
FC103)_(USART3 TX) 50 0 2 22
pC12$_LEDT 3 4 KNX PROG KEY (¢ pp, RFACE 34 1 2 KNX PROG LED /' pgg
VDD 5 E5V PC8/PB10 [10 |10 3 4 KEY4 0> peg
BOOTOy)—BOOT0 7 GND 23 PB11 9 5 KNX_TXD 1 PAG
VDCDC_KNX 0 VLIN_KNX PBI5 ) 1| PB15 AVDD 8 7 VUSB
VDDHV_KNX IOREF=3V3_Ard GND 7 0 PB10
PA13Yy_(JTMS/SWDIO) 4 NRST PB3 6 X PA12
PA14 L (TCK/SWCLK] 4 3V3_Ard PB4/PC5 4 X PA1T
PA1555— WDl 5V_Ard PB5 4 LED4 > ppip
GND 9 20 GND PC9 EEPROM WP > oo
PB EEPROM SDA 1 22 GND PC7 2 9 20 GND R97 OR KNX_TX
<_KNX_OK 23 24 8 VIN_Ard PA9 1 1 22 KEY1
PCA L
P15 (osCa2 Wy 25 2 NRST 8 one ons ! 23 2 KNX_AXD é e KRN T
(155 _(0SC32 OUT) 27 28 KNX VCC OK % PB13 25 26 KNX_TX/TXD 2
PD0SS_0SC IN 29 30 25 J26 27 28 PB14 R10 OR NP
pD1$4_0SC_OUT 31 32 1] Ps1 PA8 [ g|.8 29 30 LED3 § PAS {pa7
7 VBAT 33 34 | PA1 PB10/PC8 7 31 32 AGND
P2y LED2 35 36 | PA4 PB14/PB4 6 33 34 KEY2 PC4 KNX_TXD_2
pcgg KEY3 37 38 | 4 PBO PB15/PB5 35 36 PCS5
L | PC1/PB11 PB13/PB3 4 37 38 PCa
61303821121 6| pcorBio PA10
Vi i/ P81 L] PA2 2 61303821121
PAT CNg Pa3 | 11 U /
(CN7 Morpho Connector) PA4 — (CN10 Morpho Connector)
PBO CN9 D — L
R51 o0R RS6 OR "R R53 o0R
PC1 DT AANT LI AN PBI »:/\/\Rs4 Q//:M 5 é ngg
PCo $y—RES o0R RS2 R NP ¢ pgig s "
Mount only for I2C on A4/A5 R58 : : :UR NP % Pgéj (NJTRST)
Arduino Uno V1 compatibility
| R59 o0R PBIS
pho GPIO BOLD = R60 O0R_NP § PBS
| R61 o0R a3 KNX_VCC_OK
R62 :::::UR NP % pa3 TRACESWO/(JTDO)
PA10
PA2
PA3
BASIC SENSORS BASIC ACTUATORS
3v3 _IK_IT o1 o 67
—\\N—/\/\/_<<pc12 LED1
R63 R64 R65 R66 GREEN 680R
10K 10K 10K 10K D2 o2 Res
) A\N ‘ «Pc2 LED2
(PBZ KEY1 Board support and GND test point
GREEN 680R
(pca  KEY2 D3 3 R69 ez GND_KIT
KEY3 A\N LED3
Kpes PAS CLOSED e A
Kpco  KEY4 YELLOW 22K
D4 04 R70
st s2 s3 s4 | A\ g (Paiz  LED4
(e} O O M28 GND KIT STMicroelectronics
K1 K2 K3 K4 RED 8.2K M29 _ CLOSED — 10 rue de Jouanet ‘
35700 Rennes, FR ,l
CLOSED 7 J28 y augmented
T T T J29 LEDs_ON PROPRIETARY AND CONFIDENTIAL
M30
oo GND_KIT e
ﬁ/ ﬁ/ 1l i
OrGstD ) ; STKNX Evaluation and Development kit
ize Document Number
A3 Expansion
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USB TO USART ISOLATION

USB INTERFACE VE VBUS
3V3_STLINK WIMIT (o,
3V3_STLINK
1 L3 :346 R71 R74
A~ 10K
st oMo | 100NF A
6 1 0.5A 330R = e} R72
SHELL USB_VCC ’ 100NF = © 1.2K > USB2USART_TX
2 SHELC USBDM -5 pis 100R
USB DM
& SHEL USBDP [ Lo wvowe - BoarsL Y L USB _RENUMn STLINK_USART_TX ) RXD
SHELL D 1 > USB DP R75 P WaT 000
USB_GND GND  VBUS ek o 73 7
L4 3 4 36K
a30R 85100516121 R76 1/02#3 /0244 3V3_STLINK
100K USBLC6-2P6
R81 3V3_STLINK = c48 3V3_KIT
100R LD1
= = = LED_STLINK K2 Lq— 2 = 100NF
4 12K
Al | ki Ccom STLINK_USART_RX <
R82 R D-GEEN J_ < USB2USART_RX
100R = TXD
USB POWER MANAGEMENT DEBUG INTERFACE
TP1
VBUS 7 3V3_STLINK T 3VaL VBUS VBUS_SWITCHED 3V3_KIT_STLINK 3V3_KIT
un  outf2 VDD KIT
I_S. M32
c49 50 INHIBIT cs1 cs2 3V3_STLINK OPEN: 300mA VBUS_SWITCHED vusB
== 4 2 == ==1uF CLOSE: 100mA
1UF] 100NF BYPASS GND 100NF R78 OPEN VBUS KIT
[D3985M33R 47K Ja2
c53 D15 N 100maA
10NF ¥ rep SWCLK
PWR_ENn ) VBUS [} 3 300ma TITCK SWCLK 3> Pat4 JTCKISWOLK
M37 shall be removed when debug
section is not powered NRST
NJTRST NRST
R79 R8O T_NRST >> NRST
15K 47K
SWDIO
T amis <O SWDIO > parg JTMSSWDO
T.SWo ((—TRACESWO - Swo ( pes  TRACESWO/UTDO)
GND
STLINK & USB TO USART 3V3_STLINK CLOSED _USB
3V3_KIT_STLINK 3V3_STLINK (JTDI)
B R83 > PA15
NP OR u19 Res < 10K = o ala (NJTRST)
R84 0 18 NP E 2|z > PB4
47K PAQ-WKUP(PA0) PBO [5g——>» T_NRST u el
- X—5 PA1 PBT 50—~ [ S EE
STLINK_USART_TX (K- PA2 PB2(PB2/BOOT1) 39 —
STLINK_USART_RX PA3 PB3(TDO) 4o
X—= PA4 PB4(NTRST) 37—
T_JTCK
= PAS PB5 [t R87
STLINK FW 16| P 42 0R 3V3_KIT
DOWNLOAD R86 onETa o Egs 3 = 2 Mount NTRST and TDI
(DO NOT USE) 47K NP b o | resistors for 4-wires JTAG
Jat P2 29 45
PA8 PB8 [ga—x —
LED_STLINK————— 30 pag Py 46 = TT T Mount TDO/TRACESWO
PROG - T,SWO) g; PA10 PB10 g; o~|w|m|—| resistor for Async-Trace
2 = ] % bats PRI [ oo O 100R . LI | I
= FM_SWDIO 34 | PA12 PB12 756 S » JTA 8553252853 s1302021121
61300871121 - —FI SWCIR37 | PAISUTMS/SWDIO) PB13 (57— TJTCK ZZCREREFCS
USE RENUMn 38 | PA14(JTCK/SWCLK) PB14 —5g z z
— PA15(JTDI) PB15 —=———>> PWR_ENn JTAG 1
&> Ttms STLINK tion: 285883385 on bottom side.
‘Z PD0-OSC_IN  PC13-TAMPER-RTC(PC13) g connection: 2299292929299g
PD1-0SC_OUT PC14-0SC32_IN(PC14) [ * connect PC o USB connector coo000000>
¥ 4
L PC15-0SC32_OUT(PC15) ol 3V3_KIT
3V3_STLINK T R92 10K 44 oo R93 Ro4 JTA
BOOTO NP > 10K 10K N
Y3 — 55 7 connect probe to JTAG connector
o s e g o i
5p ST 4
8MHZ-20PPM-8PF = VBAT = =
NX3225GD 8MHz EXS00A-CG04874 24 yop vss 1 [-22
28| VDD_2 VSS_2 a7 1
VDD_3 VSs 3
M43 9 8
c @ VDDA VSSA STMicr%elejtronics
56 10 rue de Jouanet
100NF OPEN cs7 cs8 c59 GND_USB 35700 Rennes, FR
RST 100NF 100NF 100NF STM32F103CBT6 Board support and GND test point
PROPRIETARY AND CONFIDENTIAL
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