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•�9600 "# KNX $1%2

•��� KNX ������&

•��	����&'(3��) 40 mA

•��4 DC-DC *5�
♦�3.3 V 6�
♦�1.2 V � 21 V �+

•�����������

•��7 20 V ���

•�8�����9,:(�	;<9)
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Name Pin Description Type
Equivalent
Schematic

VSSA 1 Analog Supply Voltage Ground Supply

VBUS2 2 Ground for KNX Transmitter Supply

TX0 3 KNX Transmitter Output Analog Output Type 1

CCP 4 AC coupling external capacitor connection Analog I/O Type 2

CAV 5 Capacitor connection to average bus DC voltage Analog I/O Type 3

VBUS1 6 KNX power supply input Supply Type 5

CEQ1 7 Capacitor connection 1 for defining equalization pulse Analog I/O Type 4

CEQ2 8 Capacitor connection 2 for defining equalization pulse Analog I/O Type 4

VFILT 9 Filtered bus voltage Supply Type 5

V20V 10 20V supply output Supply Type 5

VDD2MV 11 Voltage monitor of Voltage Regulator 2 Analog Input Type 8

VDD2MC 12 Current monitor input 1 of Voltage Regulator 2 Analog Input Type 9

VDD2 13 Current monitor input 2 of Voltage Regulator 2 Analog Input Type 8

VSS2 14 Voltage Regulator 2 Ground Supply

VSW2 15 Switch output of Voltage Regulator 2 Analog Output Type 6

VIN 16 Voltage Regulator 1 and 2 Power Supply Input Supply Type 5

VSW1 17 Switch output of Voltage Regulator 1 Analog Output Type 6

VSS1 18 Voltage Regulator 1 Ground Supply

VDD1 19 Current Input 2 and Voltage Monitor Input of Voltage Regulator 1 Analog Input Type 8

VDD1M 20 Current Monitor Input 1 of Voltage Monitor 1 Analog Input Type 9

XCLKC 21 Clock Frequency Configure Digital Input Type 12

TRIG 22 Transmission Trigger Output Digital Output Type 13

MODE1 23 Mode Selection Input 1 Digital Input Type 12

MODE2 24 Mode Selection Input 2 Digital Input Type 12

TREQ 25 Transmit Request Input Digital Input Type 12

CSB/UC1 26 Chip Select Output (SPI) or Configuration Input (UART)
or 20 V LDO Disable (Analog Mode)

Digital Output or
Digital Input

Type 13 or 14

SDI/RXD 27 Serial Data Input (SPI) or Receive Input (UART) Digital Input Type 14

SDO/TXD 28 Serial Data Output (SPI) or Transmit Output (UART) Digital Output Type 13

SCK/UC2 29 Serial Clock Output (SPI) or Configuration Input (UART)
or Voltage Regulator 2 Disable (Analog Mode)

Digital Output or
Digital Input

Type 13 or 14

VDDD 30 Digital Supply Voltage Input Supply Type 7

VSSD 31 Digital Supply Voltage Ground Supply

XCLK 32 Oscillator Clock Output Digital Output Type 13

XSEL 33 Clock Selection (Quartz or Digital Clock) Digital Input Type 12

XTAL2 34 Clock Generator Output (Quartz) or Input (Digital Clock) Analog Output or
Digital Input

Type 10 or 14

XTAL1 35 Clock Generator Input (Quartz) Analog Input Type 10

SAVEB 36 Save Signal (open drain with pull-up) Digital Output Type 15

RESETB 37 Reset Signal (open drain with pull-up) Digital Output Type 15

FANIN 38 Fan-In Input Analog Input Type 11

ANAOUT 39 Analog Signal Output Analog Output Type 16

VDDA 40 Analog Supply Voltage Input Supply Type 7

 !: CSB/UC1 � SCK/UC2 �"#$�� MODE1 − MODE2 %&'( XTAL1 �
XTAL2 %&�"#$�� XSEL %&'(。
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TXO

60V

CCP

60V

60V

CAV

7V

CEQx

60V

Type 1: TXO-pin Type 2: CCP-pin Type 3: CAV-pin Type 4: CEQ1 and CEQ2-pin

VBUS1

60V

VBUS1

VFILT

60V

VFILT

V20V

60V

V20V

VIN

60V

VIN

VSWx

VIN

60V

Type 5: VBUS1-, VFILT-, V20V and VIN-pin Type 6: VSW1 and VSW2-pin

VDDA

VDDA

7V

VDDD

VDDD

7V

VDD2MV

7V

VDD2

60V

VDD1

7V

Type 7: VDDD- and VDDA-pin

Type 8: VDD1-, VDD2- and VDD2MV-pin

VDD1M

VDD1

7V

7V

VDD2MC

VDD2

7V

60V

XTAL2

VDDD

XTAL1

VDDD

Type 9: VDD1M- and VDD2MC-pin

Type 10: XTAL1- and XTAL2-pin

IN

VDDD

RDOWN

OUT

VDDD

IN

VDDD

OUT

VDDD

RUP

Type 12: MODE1-, MODE2-,
TREQ-, XCLKC- and XSEL-pin

Type 13: CSB/UC1-,
SDO/TXD-, SCK/UC2-,
TRIG- and XCLK-pin

Type 14: CSB/UC1-, 
SDI/RXD-, SCK/UC2 and

XTAL2-pin

Type 15: RESETB- and
SAVEB-pin

Type 11: FANIN-pin

ANAOUT

VDDA

Type 16: ANAOUT

FANIN

VAUX

7V

 !: CSB/UC1 � SCK/UC2 �"#$�� MODE1 − MODE2 %&'( 
XTAL1 � XTAL2 %&�"#$�� XSEL %&'(。
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Symbol Parameter Min Max Unit

VTXO KNX Transmitter Output Voltage −0.3 +45 V

ITXO KNX Transmitter Output Current (Note 3) − 250 mA

VCCP Voltage on CCP-pin −10.5 +14.5 V

VCAV Voltage on CAV-pin −0.3 +3.6 V

VBUS1 Voltage on VBUS1-pin −0.3 +45 V

VANAOUT Voltage on ANAOUT pin −0.3 +3.6 V

IBUS1 Current Consumption VBUS1-pin 0 120 mA

VCEQ Voltage on pins CEQ1 and CEQ2 −0.3 +45 V

VFILT Voltage on VFILT-pin −0.3 +45 V

V20V Voltage on V20V-pin −0.3 +25 V

VDD2MV Voltage on VDD2MV-pin −0.3 +3.6 V

VDD2MC Voltage on VDD2MC-pin −0.3 +45 V

VDD2 Voltage on VDD2-pin −0.3 +45 V

VSW Voltage on VSW1- and VSW2-pin −0.3 +45 V

VIN Voltage on VIN-pin −0.3 +45 V

VDD1 Voltage on VDD1-pin −0.3 +3.6 V

VDD1M Voltage on VDD1M-pin −0.3 +3.6 V

VDIG Voltage on pins MODE1, MODE2, TREQ, CSB/UC1, SDI/TXD, SDO/RXD, SCK/
UC2, XCLK, XSEL, SAVEB, RESETB, XCLKC, TRIG, and FANIN

−0.3 +3.6 V

VDD Voltage on VDDD- and VDDA-pin −0.3 +3.6 V

VXTAL Voltage on XTAL1- and XTAL2-pin −0.3 +3.6 V

TST Storage temperature −55 +150 °C

TJ Junction Temperature (Note 4) −40 +155 °C

VHBM Human Body Model electronic discharge immunity (Note 5) −2 +2 kV

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
(�)*+) 
,-./0123�4��	56��78，9
:;�<=。,-01�
>�	�，?�@�A9
B;，:;�CD9
<=，EF
:
G。
1. HI：J.K	LM�.L4��N.L。
2. VBUS2、VSS1、VSS2、VSSA � VSSD OP����。Q�R�ST PCB S�U。
3. VW，XY9Z 27 � �L.
，J[�W\78�.L� 250 mA。
4. J	]78��NHG;�A^_`abcd。J`ab�`�e��，B;fg�hiG;��(jk�lm�noJ)。
5. pq JEDEC JESD22-A114。
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Symbol Parameter Min Max Unit

VBUS1 VBUS1 Voltage (Note 6) +20 +33 V

VDD Digital and Analog Supply Voltage (VDDD- and VDDA-pin) +3.13 +3.47 V

VIN Input Voltage DC-DC Converter 1 and 2 (Note 7) +33 V

VCCP Input Voltage at CCP-pin −10.5 +14.5 V

VCAV Input Voltage at CAV-pin 0 +3.3 V

VDD1 Input Voltage on VDD1-pin +3.13 +3.47 V

VDD1M Input Voltage on VDD1M-pin +3.13 +3.57 V

VDD2 Input Voltage on VDD2-pin +1.2 +21 V

VDD2MC Input Voltage on VDD2MC-pin +1.2 +21.1 V

VDD2MV Input Voltage on VDD2MV-pin +1.2 VDD V

VDIG Input Voltage on pins MODE1, MODE2, TREQ, CSB/UC1, SDI/RXD, SCK/UC2,
XCLKC, and XSEL

0 VDD V

VFANIN Input Voltage on FANIN-pin 0 3.6 V

fclk Clock Frequency External Quartz 16 MHz

TA Ambient Temperature −40 +105 °C

TJ Junction Temperature (Note 8) −40 +125 °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
(�)*+)
��rs
�78�t	u5./g，��A;vNH�w。�g�Jrs
�78�t	I478�x�./��w，:;�EF9
�
:
G。
6. ./yzL�。 Z{|}!g，~�./��"� 11 V � 45 V ��。
7. VIN %&#�2�
�./T��� 1 V，3� VDD1 � VDD2 �2��。
8. ����W:;�CD Z����。
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Symbol Pin(s) Parameter Remark/Test Conditions Min Typ Max Unit

�0

VBUS1 VBUS1 Bus DC voltage Excluding active and equalization
pulse

20 − 33 V

IBUS1_Int Bus Current Consumption VBUS = 30 V, IBUS = 10 mA, DC2,
V20V disabled, no crystal or clock

− 2.00 2.70 mA

VBUS = 20 V, IBUS = 40 mA − 3.50 4.40

VBUSH Undervoltage release level VBUS1 rising, see Figure 5 17.1 18.0 18.9 V

VBUSL Undervoltage trigger level VBUS1 falling, see Figure 5 15.9 16.8 17.7 V

VBUS_Hyst Undervoltage hysteresis 0.6 − − V

VDDD VDDD Digital Power Supply 3.13 3.3 3.47 V

VDDA VDDA Analog Power Supply 3.13 3.3 3.47 V

VAUX Auxiliary Supply Internal supply, for info only 2.8 3.3 3.6 V

KNX 1�2��

�Icoupler/�t VBUS1 Bus Coupler Current Slope
Limitation

FANIN floating, VFILT > VFILTH − 0.40 0.50 A/s

FANIN = GND, VFILT > VFILTH − 0.80 1.00

Resistor R6 = 10k, VFILT > VFILTH − 1.51 1.95

Resistor R6 = 13.3k, VFILT > VFILTH − 1.17 1.47

Resistor R6 = 20k, VFILT > VFILTH − 0.78 0.98

Resistor R6 = 42.2k, VFILT > VFILTH − 0.37 0.48

Resistor R6 = 93.1k, VFILT > VFILTH − 0.17 0.23

Icoupler_lim,
startup

VBUS1 Bus Coupler Startup Current
Limitation

FANIN floating, VFILT > VFILTH 20.0 25.0 30.0 mA

FANIN = GND, VFILT > VFILTH 40.0 50.0 60.0

Resistor R6 = 10k, VFILT > VFILTH 45.0 72.2 114.0

Resistor R6 = 13.3k, VFILT > VFILTH 45.0 70.7 86.0

Resistor R6 = 20k, VFILT > VFILTH 40.0 48.5 57.5

Resistor R6 = 42.2k, VFILT > VFILTH 19.5 23.4 27.8

Resistor R6 = 93.1k, VFILT > VFILTH 9.4 11.3 13.1

Icoupler_lim VBUS1 Bus Coupler Current
Limitation

FANIN floating, VFILT > VFILTH 10.6 11.4 12 mA

FANIN = GND, VFILT > VFILTH 20.5 22.3 24

Resistor R6 = 10k, VFILT > VFILTH 39.6 43.9 47.0

Resistor R6 = 13.3k, VFILT > VFILTH 30.0 33.0 35.2

Resistor R6 = 20k, VFILT > VFILTH 20.3 22.1 23.6

Resistor R6 = 42.2k, VFILT > VFILTH 9.4 10.7 11.9

Resistor R6 = 93.1k, VFILT > VFILTH 4.2 5.1 6.0

Vcoupler_drop VBUS1,
VFILT

Coupler Voltage Drop
(Vcoupler_drop = VBUS1 − VFILT)

IBUS1 = 10 mA − 1.72 2.32 V

IBUS1 = 20 mA − 2.34 2.80

IBUS1 = 30 mA − 2.94 3.40

IBUS1 = 40 mA − 3.57 4.25

VFILTH VFILT Undervoltage release level VFILT rising, see Figure 6 10.1 10.6 11.2 V

VFILTL Undervoltage trigger level VFILT falling, see Figure 6 8.4 8.9 9.4 V
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Symbol UnitMaxTypMinRemark/Test ConditionsParameterPin(s)

�$ DC-DC 34�

VIN VIN Input Voltage 4.47 − 33 V

VDD1 VDD1 Output Voltage 3.13 3.3 3.47 V

VDD1_rip Output Voltage Ripple VIN = 25 V, IDD1 = 40 mA,
L1 = 220 �H

− 40 − mV

IDD1_lim Overcurrent Threshold R2 = 1 �, see Figure 13 −100 −200 mA

�VDD1 Power Efficiency
(DC Converter Only)

Vin = 25 V, IDD1 = 35 mA, 
L1 = 220 �H (1.26 � ESR), 
see Figure 12

− 90 − %

RDS(on)_p1 RDS(on) of power switch See Figure 18 − − 8 �

RDS(on)_n1 RDS(on) of flyback switch See Figure 18 − − 4 �

VDD1M VDD1M Input voltage VDD1M-pin − − 3.57 V

�5 DC-DC 34�

VIN VIN Input Voltage VDD2+1 − 33 V

VDD2 VDD2 Output Voltage VIN ≥ VDD2 1.2 − 21 V

VDD2H Undervoltage release level VDD2 rising, see Figure 6 − 0.9xVDD2 − V

VDD2L Undervoltage trigger level VDD2 falling, see Figure 6 − 0.8xVDD2 − V

VDD2_rip Output Voltage Ripple VIN = 25 V, VDD2 = 3.3 V, 
IDD2 = 40 mA, L2 = 220 �H

− 40 − mV

IDD2_lim Overcurrent Threshold R3 = 1 �, see Figure 13 −100 − −250 mA

�VDD2 Power Efficiency
(DC Converter Only)

Vin = 25 V, VDD2 = 3.3 V, 
IDD2 = 35 mA, L2 = 220 �H 
(1.26 � ESR), see Figure 13

− 90 − %

RDS(on)_p2 RDS(on) of power switch See Figure 18 − − 8 �

RDS(on)_n2 RDS(on) of flyback switch See Figure 18 − − 4 �

VDD2M VDD2MC Input voltage VDD2MC-pin − − 21.1 V

RVDD2M VDD2MV Input Resistance VDD2MV-pin 1 − − M�

Ileak,vsw2 Half-bridge leakage − − 20 �A

V20V 56�

V20V V20V V20V Output Voltage I20V < I20V_lim, VFILT ≥ 21 V 18 20 22 V

�I20V, STEP V20V Output Current 
Limitation Step

R6 > 250 k� − 1.04 − mA

10 k� < R6 < 93.1 k� − 50.8/R6 − A

R6 < 2 k� − 2.29 − mA

I20V_lim V20V Output Current Limitation
(for V20VCLIMIT[2:0] = 100)

R6 > 250 k� 4.34 5.68 8.00 mA

10 k� < R6 < 93.1 k� 132.0/R6 273.4/R6 392.0/R6 A

R6 < 2 k� 9.52 12.37 16.00 mA

V20VH V20V Undervoltage release level V20V rising, see Figure 7 14.2 15.0 15.8 V

V20VL V20V Undervoltage trigger level V20V falling, see Figure 7 13.2 14.0 14.8 V

V20V_hyst V20V Undervoltage hysteresis V20V_hyst = V20VH – V20VL − 1.0 − V

XTAL 78�

VXTAL XTAL1,
XTAL2

Voltage on XTAL-pin − − VDDD V

9�:�

Ipu,fanin FANIN Pull-Up Current FANIN-pin FANIN shorted to GND, 
Pull-up connected to VAUX

10 20 40 �A
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Symbol UnitMaxTypMinRemark/Test ConditionsParameterPin(s)

,;��

VIL SCK/UC2,
SDI/RXD,
CSB/UC1,

TREQ,
MODE1,
MODE2,
XSEL,

XCLKC,
XTAL2

Logic Low Threshold 0 − 0.7 V

VIH Logic High Threshold 2.65 − VDDD V

RDOWN Internal Pull-Down Resistor SCK/UC2-, SDI/RXD- and
CSB/UC1 pin excluded. Only valid
in Normal State.

5 10 28 k�

,;��

VOL SCK/UC2,
SDO/TXD,
CSB/UC1,

XCLK,TRIG

Logic low output level 0 − 0.4 V

VOH Logic high output level VDDD −
0.45

− VDDD V

IL SCK/UC2,
XCLK,TRIG

Load Current − − 8 mA

SDO/TXD,
CSB/UC1

− − 4 mA

VOL SAVEB,
RESETB

Logic low level open drain IOL = 4 mA − − 0.4 V

Rup Internal Pull-up Resistor 20 40 80 k�

<=��

PVBUS ANAOUT Analog output division ratio for VBUS 0.067 0.071 0.075

PVFILT Analog output division ratio for VFILT 0.071 0.075 0.079

PV20V Analog output division ratio for V20V 0.086 0.091 0.096

PVDDA Analog output division ratio for VDDA 0.438 0.462 0.485

PVDD2 Analog output division ratio for VDD2MV 0.950 1.000 1.050

PIBUS Analog output conversion ratio for IBUS 14.0 20.9 28.8 V/A

PTJ Analog output conversion ratio for Tjunction − −4 − mV/K

VTJOFF Analog output offset for Tjunction at 300K − 1.309 − V

VOFF Analog output offset voltage −12 − 12 mV

tSW,ANA Time between writing Analog Control Register 1 and stable ANAOUT
voltage (<1 nF capacitive load)

− 33 − �s

>?@:�

TTW Thermal Warning Rising temperature (See Figure 8) 105 115 125 °C

TTSD Thermal shutdown Rising temperature (See Figure 8) 130 140 150 °C

THyst Thermal Hysteresis See Figure 8 5 11 15 °C

�T Delta TTSD and TTW See Figure 8 − 21.7 − °C

ABCD


R�,ja Thermal Resistance 
Junction-to-Ambient

Simulated Conform 
JEDEC JESD-51, (2S2P)

− 30 − K/W

Simulated Conform 
JEDEC JESD-51, (1S0P)

− 60 − K/W

R�,jp Thermal Resistance 
Junction-to-Exposed Pad

− 0.95 − K/W
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� 5.�+�,-.�/�$ ��$L���Z�J��
��
��w�9
。

Symbol Pin(s) Parameter Remark/Test Conditions Min Typ Max Unit

�0

tBUS_FILTER VBUS1 VBUS1 filter time See Figure 4 − 2 − ms

�$ DC−DC 34�

tVSW1_rise VSW1 Rising slope at VSW1-pin − 0.45 − V/ns

tVSW1_fall Falling slope at VSW1-pin − 0.6 − V/ns

�5 DC-DC 34�

tVSW2_rise VSW2 Rising slope at VSW2-pin − 0.45 − V/ns

tVSW2_fall Falling slope at VSW2-pin − 0.6 − V/ns

XTAL 78�

fXTAL XTAL1, XTAL2 XTAL Oscillator Frequency − 16 − MHz

EFG

tWDPR  Prohibited Watchdog
Acknowledge Delay

See Watchdog, p22 2 − 33 ms

tWDTO Watchdog Timeout Interval Selectable over UART or SPI 33 − 524 ms

tWDTO_acc Watchdog Timeout Interval
Accuracy

 =Xtal accuracy

tWDRD Watchdog Reset Delay   0  ns

tRESET Reset Duration   8  �s

��HIJK� (� SPI)

tsck SCK SPI Clock period SPI Baudrate depending on
configuration input bits (see
Interface Mode, p26). Tolerance
is equal to Xtal oscillator
tolerance. 
See also Figure 10

− 2 − �s

− 8 − �s

tSCK_HIGH SPI Clock high time − tSCK / 2 −

tSCK_LOW SPI Clock low time − tSCK / 2 −

tSDI_SET SDI SPI Data Input setup time 125 − − ns

tSDI_HOLD SPI Data Input hold time 125 − − ns

tSDO_VALID SDO SPI Data Output valid time CL = 20 pF, See Figure 10 − − 100 ns

tCS_HIGH CSB SPI Chip Select high time See Figure 10 0.5 x
tSCK

− −

tCS_SET SPI Chip Select setup time 0.5 x
tSCK

− −

tCS_HOLD SPI Chip Select hold time 0.5 x
tSCK

− −

tTREQ_LOW TREQ TREQ low time See Figure 11 125 − − ns

tTREQ_HIGH TREQ high time 125 − − ns

tTREQ_SET TREQ setup time 125 − − ns

tTREQ_HOLD TREQ hold time 125 − − ns

LMNOK��/�P� (UART)

fUART TXD, RXD UART Interface Baudrate Baudrate depending on
configuration input pins (see
Interface Mode, p26). 
Tolerance is equal to tolerance
of Xtal oscillator tolerance.

− 19200 − Baud

− 38400 − Baud

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions. 
(�)*+) 
������，“.��G”�t	56��u5���
��%�G;��。,-J���
��w，%�G;:;&“.��G”�t
	u5G;���'D。
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VBUS

t

VBUSH

VBUSL

tBUS_FILTER

<VBUS>

tBUS_FILTER

� 4.1���Q�R


� : <VBUS>�'�: Z��'(���A�����

t

VFILT

VFILTL

VFILTH

<VFILT>

� 5. VFILT Q�R


� : <VFILT>�'�: Z��'(���A�����

t

VDD2

VDD2L

VDD2H

<VDD2>

� 6. VDD2 Q�R


� : <VDD2>�'�: Z��'(���A�����
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t

V20V

V20VL

V20VH

<V20V>

V
20

V_
hy

st

� 7. V20V Q�R
ST

� : <V20V>�'�: Z��'(���A�����

<TW>

SAVEB

RESETB

t

T

TTW

TTSD

T
H

ys
t

T
H

ys
t

�T

N
or

m
al

S
ta

nd
-B

y

R
es

et

S
ta

rt
-U

p

N
or

m
al

S
ta

nd
-B

y

Analog State

� 8.>?@:ST

� : − <TW> �'�: Z��'(���A�����。
−  RESETB ¡(g，�@¢w SPI/UART ��！
−)£u�./¤J*
��
78�。
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<WDEN>

WD Timer

RESETB

Enable
Watchdog

Re−enable
Watchdog

t WDPR

t WDTO

> t WDPR and < t WDTO �t WDPR and �t WDTO t WDRD

t

t

t

t reset

� 9.EFGUV�

� : − WD 4g9���4g9
− tWDTO = <WDT[3：0]>
− <WDEN> � <WDT[3：0]> �¥�¦§o9+

ÉÉÉÉÉÉÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉÉÉÉÉÉÉ

ÉÉÉÉÉÉ
ÉÉÉÉÉÉ

DO

ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉ

ÉÉÉÉÉÉ
ÉÉÉÉÉÉ

CLK

DI

CS

tSCK

tSDI_SET tSDI _HOLD

tCS _SET tSCK _HIGH tSCK _LOW

tCS_HOLD

tCS _HIGH
tSDO_VALID

� 10. SPI 1�UV�

ÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉ

ÉÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉÉ

ÉÉÉÉÉ
ÉÉÉÉÉ

ÉÉÉÉÉ
ÉÉÉÉÉ

DO

CLK

DI

CS

TREQ

tTREQ _SET

LSB 1 72

Dummy Dummy Dummy Dummy

tTREQ _LOW tTREQ_HIGH

tTREQ_HOLD

� 11. TREQ UV�
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�WXM
��

NCN5130

VSSA 1
VBUS2 2

TXO 3
CCP 4
CAV 5

VBUS1 6
CEQ1 7
CEQ2 8
VFILT

V
D

D
2M

V
11

V
D

D
2M

C
12

V
D

D
2

13
V

S
S

2
14

V
S

W
2

15
V

IN
16

V
S

W
1

17
V

S
S

1
18

V
D

D
1

19
V

D
D

1M
20

9
XCLKC21

TRIG22

MODE123

TREQ25
MODE224

CSB/UC126

SDI/RXD27

SDO/TXD28

V20V 10

SCK/UC229

VDDD

V
S

S
D

31

X
C

LK
32

X
S

E
L

33

X
TA

L2
34

X
TA

L1
35

S
A

V
E

B
36

R
E

S
E

T
B

37

FA
N

IN
38

A
N

A
O

U
T

39

V
D

D
A

40

30

3.3

C2

3.3

3.3

A

B

GND

VCC

3.3

TxD

RxD

SAVEb

RESETb

uC CLK

3.3

D2

D1 R1

C1

C3 C4 C7

R6

C5

C8 C9

X1

C6

C10

L1 R2

� 12.�WXM
��，9 � UART <Z (19200 bps)，��0，I[ FANIN \]	 8 MHz ^:��U_��
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�WXM
��

NCN5130

VSSA 1
VBUS2

2
TXO 3
CCP

4
CAV 5

VBUS1 6
CEQ1

7
CEQ2 8
VFILT

V
D

D
2M

V
11

V
D

D
2M

C
12

V
D

D
2

13
V

S
S

2
14

V
S

W
2

15
V

IN
16

V
S

W
1

17
V

S
S

1
18

V
D

D
1

19
V

D
D

1M
20

9
XCLKC

21

TRIG22

MODE123

TREQ25
MODE2

24

CSB/UC126

SDI/RXD
27

SDO/TXD28

V20V
10

SCK/UC2
29

VDDD

V
S

S
D

31

X
C

LK
32

X
S

E
L

33

X
TA

L2
34

X
TA

L1
35

S
A

V
E

B
36

R
E

S
E

T
B

37

FA
N

IN
38

A
N

A
O

U
T

39

V
D

D
A

40

30

3.3

3.3

3.3
GND

VCC

3.3

SDO

SDI

SAVEb

RESETb

V2

V2

VCC2

SCK

SCB

uC CLK

TREQ

A

B

D2

D1 R1

C1

C2

C7C3 C4

C5
X1

C8 C9

C6

C10

C11
R3

R5 R4

R2L2 L1

� 13.�WXM
��，SPI (500 kbps)，��0，10 mA 1�`+	 0.5 mA/ms 1��+ab，16 MHz ^:��U_
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�WXM
��

NCN5130

VSSA
1

VBUS2
2

TXO
3

CCP
4

CAV
5

VBUS1
6

CEQ1
7

CEQ2
8

VFILT
9

V
D

D
2M

V
11

V
D

D
2M

C
12

V
D

D
2

13

V
S

S
2

14

V
S

W
2

15

V
IN

16

V
S

W
1

17

V
S

S
1

18

V
D

D
1

19

V
D

D
1M

20

XCLKC
21

TRIG
22

MODE1
23

TREQ
25

MODE2
24

CSB/UC1
26

SDI/RXD
27

SDO/TXD
28

V20V
10

SCK/UC2
29

VDDD
30

V
S

S
D

31

X
C

LK
32

X
S

E
L

33

X
TA

L2
34

X
TA

L1
35

S
A

V
E

B
36

R
E

S
E

T
B

37

F
A

N
IN

38

A
N

A
O

U
T

39

V
D

D
A

40

3.3

C5

R1

C1

C3 C4 C7

C2

L1

C10

3.3

3.3

C6

GND

VCC

3.3

TxD

RxD

SAVEb

RESETb

R2

3.3

D1

D2

A

B

� 14.�WXM
��，<=<Z，��0，20 mA 1�`+	 1.0 mA/ms 1��+ab
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� 6.I[ ���	��

Comp. Function Min Typ Max Unit Remarks Notes

C1 AC coupling capacitor 42.3 47 51.7 nF 50 V, Ceramic 9

C2 Equalization capacitor 198 220 242 nF 50 V, Ceramic 9

C3 Capacitor to average bus DC voltage 80 100 120 nF 50 V, Ceramic 9

C4 Storage and filter capacitor VFILT 12.5 100 4000 �F 35 V 9, 17

C5 VDDA HF rejection capacitor 80 100  − nF 6.3 V, Ceramic  

C6 VDDD HF rejection capacitor 80 100 − nF 6.3 V, Ceramic  

C7 Load Capacitor V20V  − 1 − �F 35 V, Ceramic, ESR < 2 � 14,
15, 17

C8, C9 Parallel capacitor X-tal 8 10 12 pF 6.3 V, Ceramic 10

C10 Load capacitor VDD1 8 10 − �F 6.3 V, Ceramic, ESR < 0.1 �  

C11 Load capacitor VDD2 8 10 − �F Ceramic, ESR < 0.1 � 11

R1 Shunt resistor for transmitting 24.3 27 29.7 � 1 W 9

R2 DC1 sensing resistor 0.47 1 10 � 1/16 W  

R3 DC2 sensing resistor 0.47 1 10 � 1/16 W  

R4 Voltage divider to specify VDD2 0  −  − � 1/16 W, see p19 for
calculating the exact value

 

R5 0  −  1000 k�  

L1, L2 DC1/DC2 inductor  − 220 − �H   

D1 Reverse polarity protection diode SS16   12

D2 Voltage suppressor 1SMA40CA    

X1 Crystal oscillator FA-238   13

R6 Fan-In Programming Resistor 10  − 93.1 k� 1% precision 16

9. ,
��"�2���23����¨© KNX ª«。
10. ¬�.­�$�� X1。,-�®�-¯°9，��®.­g� �±²� 16 MHz。,-³.x�g���，���.­。
11. .­./$��´ R4 � R5 4�� VDD2 �。��4� VDD2 ./���µ����，��¶� 16 �。
12. ª¨© KNX ª«，�� Z·¸¹G/¹º。
13. ª¨© KNXª«，��³. 16 MHz (50 ppmi��)g���。i Z 16 MHz、50 ppm��-¯°9(»��¯���，C8� C9

���N¼)，i Zx� 16 MHz g�。
14. 0½?¾%&�ST VFILT %&
15. �.­�:;�EF¿Mg�
16. ,-À�S.
i?*Á�T 3.3 V，KNX 9
��1 10 mA �~�ÂÃÄA。,-�ST�，KNX 9
��1 20 mA

�~�ÂÃÄA。,-J 10 k� � 93.1 k� ���ST��.
，Å9
��1 10 mA (42.2 k)、20 mA (20 k)、30 mA (13.3 k) i 40 mA
(10 k) �~�ÂÃÄA。

17. C4 � C7 �~.Æ:;��� 121 mC �¨© KNX ª«。
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<=!c��

�� NCN5130�PY KNX�3E，ZQQ��C� 

R+� KNX A�2[�EST\。�U KNX �U
(www.knx.org)��� KNX�3E�]=^� KNX���

�VW1_。

KNX1�K�
X!"`a
 104��s。YZ 1� ������1&
�b，#� 20 V�� 33 V��M。YZ 0�[\
���

�Ac�1&�b���。YZ 0 ]^
^4_:。

^4_:��d���，U
efg�
`h。

�i^ 35��s��	a!M，b2#� 6�� 9 V (Vact)��
M。X!^4_:jckd_:，	a!M
 69��s。
je
��1&�b�����fl，jc��1&

�b�m�gn。kd_:�#h��Ukd_:/

0!)=��2 Veq ��� Vend。

^�oVW� KNX�1_，GSi KNX����3E

(KNX�TP1-256)。

DC Level

VBUS

t

104�s

35�s 69�s

Active Pulse Equalization Pulse

104�s

0

1

V
e

q
V

a
c

t

V
e

nd

� 15. KNX 1���",;
#de�f

KNX 1��P�
�d��j����#� 6 V�� 9 V��M�^4_

:(SiJ 15)，���	pI�(H 1)。
Q，�d�

�q�Frst�uS�&，1=�������O

����k。

KNX1�K��

���lm+^4_:��v�/0。^4_:

�v�lmnw
 −0.61 V (xyw)，��bk���

�。^4_:/0�lmnw
�−0.38 V (xyw)，�

�bk�����i^ 0.23 Vop (xyw)。

��q^ 24�r�zs!M (blanking time)，=
�����u
#	��
��nw�3t!M，


-lm=^4_:。

U FPCN26053XB �{，^4_:�v�/0�l

mnw|}
 0.45 V � 0.2 V (xyw)，xypj�
�
 0.25 V。~�nwU�uv���L9$1aM

Cw�o
��。

1�2��

���&����������1&��'���

�����，
-
 NCN5130���。����&�

���Q����^
 VFILT，�j�bk���
�。

���&� !��#���'(��&lP��

�。
=!x��y"����� VFILT��z�。f

luv�&f{�y"���t�。La��7S�

bk���&�BM�&��bk(���&�)uv
�&。�S���Icoupler/�t�O@，��m@����&

�.��。���&�$��&��
3�

Icoupler_lim。�G!，Q�&��� Icoupler_lim,startup�


- VFILT ����%��。

^�|fg��� VFILT������。��，��

w�#� 12.5��F�� 4000��F��M
#I��}�D

�。c VFILT������!S��~���G!M�

�。�� KNX���，��G!Mu
�� 10 s。�
!M�� VFILT������ 12 V (DCDC�*5��D
�)O��!M�~��	���G!M tstartup,system�

�F。����：

C � �10 s � tstartup,system� �
Icoupler_Ilim,startup

VFILTH

c VFILT���w��%!��
U������f

g�O����w
y+~���&
{ �Istep。

C 	
�Istep

2

�2 
 (VBUS1 � Vcoupler_drop � VFILTL) 
 Islope
�

1. KNX ÇÈ�ÉÊ	I4�23~�
Ë
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U�������fg�，VFILT����3j�|

fg
O�� ,!M twarning (#� SAVEB ��

RESETB��M)。=�~���&'( Isystem���。

C 	 Isystem �
�twarning � tbusfilter

�
�VBUS1 � Vcoupler_drop � VFILTL

�
���&��
�7���.w。
.w�F4，

����&�����#	3�(SiC 4)。

KNX Dg:�
	p���D�������U^4�kd_:�

���	p。	p�|
��|k�G�|k，je

�
!M��。��	p���^4_:�&�kd

_:�&�uv。G�	p�^
kd_:����

2[��，�2[�
!M�����Ukd
�a

M����&'((�����	p)，���Fk�

�=��。

�$	�5 DC-DC 34�
�����&! DC-DC���*5�，k� VFILT�

��。

DC1��� 3.3 V��6���。Q��������

��(VDDA�� VDDD)，'$�
"���(VDD1��
z)��。DC1�U��������G�F(Si“2

B��J”，� 23��)。
DC2�$�"��	|�����[���。��]

�������，��I���Q DC-DC�*5�(�
�S!，� VDD2MV��z�
� VDD1，�GSi
J 12)。
�$����-�����(��(<VDD2>，Si

“~���@A”，� 37�� )� /��� DC2
(<DC2EN>，Si“2B�� /� 0”，� 54��)。
 ¡�� VFILT�"!，¢��F DC2 (<VFILT>，S
i“~���@A”，� 37��)。�
�� DC2���
�(<VDD2>，Si“~���@A”，� 37��)。

|���$�����：

R4 � R5 �
VDD2 � 1.2

1.2
(eq. 1)

&! DC-DC�*5�����.���£¤ EMC�7
F(SiC 5)。S� DC1� DC2�}�D�，VIN��z

������� DC1�� DC2��3�w。

��&! DC-DC�*5��F¥�� 100 mA��&，

'3��&F¦'�����。Au�# KNX���

Q(#	U KNX��<H�。DC-DC �*5��

V20V�����3�§��&)���：

VBUS � �IBUS � I20V
�

2 � 
�VDD1 � IDD1
� � �VDD2 � IDD2

��
� 1

(eq. 2)

IBUS��¨�� KNX�3E，������ Icoupler (S
iC 4)。3© VBUS�
 20 V (Si KNX�3E)。VDD1�

� VDD2�iC 4。}�+ª IDD1、IDD2�� I20V�u
?

& KNX���S�(H 2)。
�� DC2��D���3��) 21 V，'I�UO

^D������Q 21 V ���。Si����

AND9135，�� DC-DC�*5��3*�
���。

U DC2�����+	�	B+��!，«�¬|�&

lm�	(�J 18�O@)，
���uv�����"

�&。

V20V 56�
Q 20 V���­�7�����
"�����。¡

�� VFILT �'(�&!，��=Q�&，�U

VBUS1��z���1
��,.Q.*5。

V20V�����8�G，'�
$����-��

���(��(<V20VEN>，Si“2B�� /�

0”，� 54��)。��� V20V����!，I��
u

v��(SiJ 12、13�� 14�� C7)。UQfg�，�

V20V��z� VFILT��zA�。

 ¡�� VFILT �"!，¢��F V20V ����

(<VFILT>，Si“~���@A”，� 37��)。�-

���$���������(<V20V>，Si“~�

��@A”，� 37��)。20 V �����&�®�

FANIN ��	w，
¯2B�� /��" 0 -3
(V20VCLIMIT[0:2])�w。UC 4��，�G!��&x
ywC@
 I20V_lim (V20VCLIMIT[0:2]�U 100�!°v
P)。c!X!"­，$���I20 V,STEP����±�

&。

Xtal78�
2B² �³´��� 16 MHz���!7。Q!7

1
��R�µ2[
-��O^uS�!7¶。

��BM�z XSEL��
��56·²(SiJ 16)
�"�!7���(SiJ 17)
���!7。

2. ¾�Ì�1#� KNX �Z。QÍ��yC³.，��Apq KNX ÉÊ。
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XTAL1

XTAL2

XCLK

OSC

XSEL

32

35

34

33 21

8 MHz @ XCLC = VSS
16 MHz @ XCLC = VDD

VDD
XCLKC

Microcontroller
XTAL1

XTAL2

XCLK

OSC

XSEL

32

35

34

33 21

VDD

XCLKC

8 MHz @ XCLC = VSS
16 MHz @ XCLC = VDD

� 16. XTAL 78� � 17.I[U_�h�

XCLK��z���*�-�����!71C。Q

!71C�
$����-�����(�¡

(<XCLKEN>，Si“2B�� /� 0 ”，

� 54��)。
��j，4 MHz (H 3)!71C�U¸-���+w

U XCLK��z�。�M}���!，8�� 16 MHz�!
71C�+wU XCLK��z�。�GSiJ 20。SU
XCLK��z�B+ 8 MHz�!7，u
� XCLKC��z
¹�s。¡ XCLKC��z]¹�� VDDD�!，XCLK�

�z�B+ 16 MHz�!71C。

��� Xtal�¢�� �¢�£�}�����~�

M¸-��!，8�� 16 MHz�!71C�U¸-��
���/+wU XCLK��z�。��，�¤�� Xtal�
¢���}����M¸-，4 MHz�!71C�+w
U XCLK��z�。�GSiC 4。

FANIN��
FANIN��z���3�§�����&����&

�.。�¤� FANIN��z#	¥G，¹�� VDD��

¹�(�	�� 250 k� ��fg�)，NCN5130 ���
KNX����&�.v¦��
 0.5 mA/ms。NCN5130�
$�U�G���� KNX����&��
 30 mA。

U}�D�aM，NCN5130�F¥� KNX�����

10.6 mA (= Icoupler)��&
��"�uv(DC1、DC2�
� V20V)。
�¤U�	©� 2 k���fg�� FANIN��z¹�

s，º�R���§A2，
�fg�"：KNX���

�&�.�v¦��
 1 mA/ms，KNX����&�U

�G�����
 60 mA，��U}�D�aM�

KNX������) 20.5 mA���& (Icoupler)。U�	
#� 10 k��� 93.1 k���M�fg�� FANIN��z¹

�s!，�&�.��&�C 4��w��。¨c�

 ��	w，����� Ibus = 0.0004 + 434/R6 A�)

�xy�&。��，�«���� ��	w。

�U KNX����]=“�G”�“}�D�”(�
�O§)��。

�Pi��

��2B�� /� 0��" 3�!，TRIG��z�B

+U�»�B�v{� 1�"!M<H�l
��b'

U¼F�B�lm=©½!l
��b�1C。U�

����，=�
���B�I。GHT，U���

����ª$1�j，�»�B
©� tBUS,IDLE
(TODO s)����9。UL!M��«¬������

�B9，��� ACK/NACK/BUSY�X�!，�B�

U­��l
��bj®��v，'�­����b

�9�B�v�M�!M��¯。

RESETB	 SAVEB��
RESETB�1C�����-���#	U¾"�

�。¡ RESETB�
��b!，=C@������，

I�}�D��6� DC‐DC�*5�¿��G。�q

�
m@°�) (TSD)。RESETB�1Cqm@�À�


U�-� NCN5130��M��$1。

SAVEB�1Cm@}�D�。¡ SAVEB�l
��b

!，=C@�F�¢�(��Q.Á(�;2��)，
�¢��F�­��-���#/�!����M#

/��。¡ VFILT��� 14 V (��f�����&)
!�¡ VBUS��� 20 V�� 2 ms�j，SAVEB��®�l

��b。¡ VFILT��� 12 V�!，RESETB��l


��b。

RESETB�� SAVEB��z
�±�z，���¹�

	� VDDD。

��@:�

NCN5130 ��F�� ������，����

VBUS、VFILT、VDD2�� V20V。������$�

QF�lm��.!�����²��b。��=�

� ���biC 4 (�GSiJ 4、5、6�� 7)。
�
$��-�������������(Si

“~���@A”，� 37��)。
�������B+，����
�M� ���

(Si“2B��J”，� 23��)。

3. 4 MHz g���J��%Î，&�¯%Î� 8 i 16 MHz g���ÏÐ，*Ñ\¡(。
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VSW1

VIN

VSS1

VDD1M

VDD1

VSW2

VSS2

VDD2MV

VDD2MC

VDD2

COMP

Switch
Controller

COMP

Switch
Controller

From VFILT

1Ω

10μF

VDD1 = 3.3V

0.47Ω

10μF

VDD2 = 1.2V – 20V

NCN5130
R5

R4

L2

L1

P2

N2

P1

N1

0.47Ω

� 18.�$ (VDD1) 	�5 (VDD2) DC-DC 34�
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� 7.$%(<=)jk&e'(<ljk

State Osc XCLK VDD1 VDD2/V20V SPI/UART KNX

Reset Off Off Off Off Inactive Inactive

Start-Up Off Off Start-up Off Inactive Inactive

Stand-By (Note 18) Off 4 MHz On Start-Up Active Inactive
(Note 23)

Stand-By (Note 19) On
(Note 21)

On
(Note 21)

On On (Note 22) Active Inactive
(Note 23)

Normal On On
(Note 20)

On On Active Active

18. 2J3¿M'(¢4ÒÓg�Ô。
19. 2J3NH'(¢4ÒÓg�Ô。
20. 8 MHz i 16 MHz，6-$�� XCLKC。
21. ,-´�¯°9� Õ¢4ÒÓ'(，�� 4 MHz ��。��� 8 MHz i 16 MHz g���。
22. 2J´� VDD2 i V20V � ÕÀ¢4ÒÓ'(g
�。
23. JÖ��
�，KNX ~�(��)�Ô。���µ����，��¶“�×'(Ø”。

>?@:�

�������° , (TW)��°�) , (TSD)。
¡/;Â�° ,³} (TTW)�
�!，SAVEB��z�
l
��b
-�¢�����-���。��

SAVEB��z� �U° , (TW)�!l
��b，�

-���$�$�G�����I¢�(<TW>，Si
“~���@A”，� 37��)。¡/;�� TW�!，

�-����´�ÃÄ���/;�/�/0�!�
�。

¡/;)=°�) (TTSD)�!，����M¾"�

�。�/0°�)(<TSD>，Si“2B�� /

�”，� 56��)'�Åµ2B��µ��(
#Æ�
�)。ÇS;2#	U TTSD�
�，���#	U¾"

��。

�¤;2�� TTSD�
�，��M�G��(�GS
iJ 19)。È8 VDD1�'¶� OTP�/0�!，��M
¸-��� RESETB��l
��b。Xtal�² ���
G。¡;28�� TTW�
��O^���¥�!，

��M}���。SAVEB��l
��b��
Éª�

� KNX�$1。

¡/;�� TTW�
��，TW�"�¾"。 ¡/;

�� TTSD�'¶� <TSD>�"!，TSD�"¢�¾"(S
i“2B�� /�”，� 56��)。

EFG

NCN5130�
�-�������·¸QF。�$�

WDEN�"�F�·¸QF(<WDEN>，Si“�·¸

 /�”，� 54��)。
�Q"��
‘1’j，U�·¸¹!M�=a{，

�-����S�ÊQ"
º����!�(�·¸¹
!M� = <WDT>，Si“�·¸ /�”，

� 54��)。

¡�·¸�8�Ë(tWDPR��{)��U�·¸¹!M

�<H� (tWDTO)，RESETB��z�l
��b(=��
��-���)。
C 8�R+��·¸!� tWDTO �� tWDPR。^�

<WDT> ��VW1_，GSi“�·¸ /�”，

� 54��。

� 8.EFGUV

WDT[3:0] tWDTO [ms] tWDPR [ms]

0000 33 2

0001 66 4

0010 98 6

0011 131 8

0100 164 10

0101 197 12

0110 229 14

0111 262 16

1000 295 18

1001 328 20

1010 360 23

1011 393 25

1100 426 27

1101 459 29

1110 492 30

1111 524 31
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<=jk�

NCN5130��2B��J�J 19�O@。C 4�R+�

� (2B)����² �、XCLK��z、DC-DC�*
5�、V20V����、+�� KNX�$1��。

J 20�K@� NCN5130��G�
�VW»J。Ä�

����j，y"����v��。UQ¾"��

�，���'(��&��
 Icoupler (^�VW1
_，Si KNX�3E)。Uy"�������)=

10 V (xyw)j，��F6� DC-DC �*5�(

VDDA���)�����M�G��。¡ VDD1�¹�
2.8 V (xyw)!，¶+ OTP�/0�
�±��2B

S�(�LI�¼¢ OTP�/0�)。¼F!，�M¸-
��� RESETB��z�l
��b。�¤Q! VBUS�
�� VBUSH，��� VBUS�"(<VBUS>，Si“~

���@A”，� 37��)。�½ 2 ms�j，Xtal�² �
��G。¡ VFILT��� VFILTH�!，DC2�� V20V���

G。² �8�G!，lm=° , (TW)��°�)

(TSD)�'�� VBUS、VFILT、VDD2��V20V�"，�

�M}���� SAVEB��z�l
��b。

J 21�K@��)�
�VW»J。�¤ KNX���

���� VBUSL�
�¹� tbus_filter，��� VBUS�"
(<VBUS>，Si“~���@A”，� 37��)'�M
¸-��。SAVEB��l
��b
m@Qfg。¡

VFILT��� VFILTL�
�!，DC2�� V20V�����

�¡。¡ VFILT��� 6.5 V(xyw)
�!，DC1���
¡�¡ VDD1��� 2.8 V (xyw)
�!，����

�M¾"��(RESETB���b)。

<=��

ANAOUT��z���rD¾��2B1C，���

�1C�b。�$�“2BB+��”"¾�UQ�

z�¶+�1C(<ANAOUTCTRL>，Si“2B��

 /� 1”，� 55��)。

Reset
RESETB = ‘0’
SAVEB = ‘0’

Start−Up
RESETB = ‘0’
SAVEB = ‘0’

Stand−By
RESETB = ‘1’
SAVEB = ‘0’

Normal
RESETB = ‘1’
SAVEB = ‘1’

VFILT  > 12V
and

Temp < TSD

VFILT  < 6.5V

VDDA OK
and

OTP read done

<TSD> = ‘1’
or
VDDA nOK

Enable DC1 Disable DC1

Enable DC2 and V20V

VFILT  > VFILTH

Disable DC2 and V20V

VFILT  < VFILTL

Disable DC1

VFILT  < 6.5V

<TW> = ‘0’ and <XTAL> = ‘1’ and

Disable DC1, DC2 and V20V

<TSD> = ‘1’
or
VDDA nOK<VBUS> = ‘1’ and <VFILT> = ‘1’ and

<VDD2> = ‘1’ and <V20V> = ‘1’

<TW> = ‘1’ or <XTAL> = ‘0’ or
<VBUS> = ‘0’ or <VFILT> = ‘0’ or
<VDD2> = ‘0’ or <V20V> = ‘0’

and clock present

� 19.<=jk�

� : − <TW>、<XTAL>、<VBUS>、<VFILT>、<VDD2> � <V20V> ���'(+。
− <TSD> �yÙ`�e�����。�@Ú6¾����。
− ÛÜ:J TSD #3NH'(¢4n+'(，8´� TW，!9�¢4ÒÓ'(。
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<VFILT>

<VDD2>

<V20V>

RESETB

SAVEB

XCLK

VBUS

VFILT

IBUS

Icoupler_lim,startup

VDD1

12V

VFILTH

2.8V

VXTAL

Xtal Oscillator

±2ms
<VBUS>

VBUSH

VDD2

0.9 x VDD2

V20V

V20VH

Reset Start−Up Stand−By Normal t

±2ms

� 20.)*H+

� : VDD1 zS�ST VDDA。
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<VFILT>

<VDD2>

<V20V>

RESETB

SAVEB

XCLK

VBUS

VFILT

IBUS

VDD1

6.5V

VFILTL

2.8V

VXTAL

Xtal Oscillator

<VBUS>

VBUSH

VDD2

0.9 x VDD2

V20V

ResetStand-ByNormal
t

VBUSL

tbus_filter tbus_filter

Normal Stand-By

� 21.�mH+

� : VDD1 zS�ST VDDA。
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K�<Z

����
$� UART�
>� SPI�
>��-��

�$1。FOD073L
>+ª��z �MODE1 、

MODE2、TREQ、SCK/UC2�� CSB/UC1�¼F。

nopq

�HTq�F��Ì�Í2�n©�L，���

PCB ��VBUS1����CCP�z�M�¿��
q�

F©。 ��À�，¿�L2���U �½5 ÁÂ

�。

� 9.K�rs

TREQ MODE2 MODE1 SCK/UC2 CSB/UC1 SDI/RXD SDO/TXD Description

0 0 0 0 0 RXD TXD 9-bit UART-Mode, 19200 bps

0 0 0 0 1 9-bit UART-Mode, 38400 bps

0 0 0 1 0 8-bit UART-Mode, 19200 bps

0 0 0 1 1 8-bit UART-Mode, 38400 bps

1 0 0 DC2EN V20VEN Driver Receiver Analog Mode

TREQ 0 1 SCK (out) CSB (out) SDI SDO SPI Master, 125 kbps

TREQ 1 0 SPI Master, 500 kbps

 !: X = ��

UART K�
$���z TREQ、MODE1��MODE2�¹�s�+
ª UART �
>。�z UC2 ���+ª UART �2�

(‘0’ = 9�"，‘1’ = 8�")��z UC1���+ª"

#.(‘0’ = 19200 bps，‘1’ = 38400 bps)。UART�

>�	%�D、ÎÃ$1。

8�"2�� 9�"2��M�Ï}U�U 9�"��B

�"�ÐÑÄ�"。QÐÑÄ�"��ÑÄ�"(��
 /�¶Ê@A�"，��ÐÑÄ�"Å^T�，�

]ÒÆ)。��，¡ NCN5130�lm KNX����+w


¨Ç>ÈÉ�_:	a!MÈÉ!，ÐÑÄ�"$

�][\
m@µ���ÈÉ。U 8�"2��，��

�|�"�@A (U_FrameState.ind)。SDI/RXD��z


NCN5130 UART�
��z，�������-��

������。�z SDO/TXD�
 NCN5130 UART��
d�z，��U����-����M�B��。

J 12�R+��! UART���@9(9�"，19200 bps)。
LSB���;��B。

Start
(= 0) Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7

Stop
(= 1)

� 22. 8 � UART <Z

Start
(= 0) Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Parity

Stop
(= 1)

� 23. 9 � UART <Z

�i�|#Ê� UART�2�(^
2B2�)。+ª
Q2�!(TREQ =�‘1’，MODEx =�‘0’)，��d

�
����.!�
(SiJ 24)。"�b[\/Ë\
8��-���¼F。G�<，Ó* SDI/RXD ��

SDO/TXD��z��1C。J 14�R+��!2B2�

��@9。U2B2��，UC1�� UC2��z���

F��� 20 V����� DC2����。¹�!，��

F=�2[。¡���!�z]¹� VDDD�!，A�

2[���。U2B2�������!，I�*�

����!7。
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POR

TW/
TSD

UVD

DC/DC
Converter 1

DC/DC
Converter 2

OSC

NCN5130

CAV

VBUS1

CCP

TXO

FANIN

VBUS2

V20V

XTAL1

XTAL2

XSEL

XCLKC

SAVEB RESETBANAOUT

VSS2

VDD2

VDD2MV

VDD2MC

VSW2

VSS1

VDD1

VDD1M

VSW1

VIN

MODE2

MODE1

TREQ (TREQ = 1)

CSB/UC1

SDO/TXD

SDI/RXD

SCK/UC2

VSSDVDDDVDDA VSSAVFILTCEQ2CEQ1

20V LDO

Fan−In
Control

Bus Coupler

Impedance
Control

Transmitter

Receiver

RC
Osc

Diagnostics

OSC

XCLK

� 24.<= UART <Z
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SPIK�
SPI�
>$� MODE1�� MODE2��z+ª。"#

.�]¹�� MODE ��z��(� MODE1 �¹�
= 125 kbps，�MODE2�¹� = 500 kbps)。

SPI�
>�	U����-����M��%�D

 Ã$1。
>U2� 0��D�(CPOL�� CPHA =�
‘0’)，TÔÌ��U��ÍB+'U�ÂÍ´Î。

LSB�;��B。

ÉÉ
ÉÉÉÉ
ÉÉ

SCK

SDI

CSB

LSB 1 2 3 4 5 6 MSBSDO

10 32 54 76

LSB 1 2 3 4 5 6 MSB

� 25. SPI ,�

U SPI ��B���， !U SDO/TXD ��z�

SDI/RXD��z������B(+�Ï+)�
�(+�
ÏM)。SCK/UC2���
B+'��+�!7 (SCK)�

U SDI� SDO��z� Ã���Ï"�´Î。Q!

71C�%2�+(SiC 9)。UXª�BaM，�-

+ª�(CSB/UC1��z)�l
��b，
-+ª�-

���(¡ SPI ���«¬��!，CSB ��z
��

b)。

Shift Register

Control

NCN5130

SDO/TXD

SDI/RXD

SCK/UC2

CSB/UC1

Shift Register

Host Controller

MISO

MOSI

SCLK

SS Control

� 26. SPI �t

U SPI����， §��! SPI��-(UQfg�


NCN5130)。
��-������$1，�
��

TREQ��z(��G�)。¡ NCN5130�lm=TREQ��

�uÐÑ!，������ 8�"ÒB�B，=���

µ���-����B=��。!�VW1_GSi

J 11。SPI���@9GSiJ 13。

SCK

SDI

CSB

SDO

TREQ

0 1 2 3 4 5 6 7

D D D D D D D D

0 1 2 3 4

D D D D D

Dummy

Start dummy transmission

� 27.,�uv
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,;!c��

KNX�3E������ÓDÕ�.w|
&�|。NCN5130���F��Ô
Õ��r���ÓDÕ@A$1

A��O^QF，�=QF�$1�ÕU�-������.Ä(SiJ 28)。
�-���uÕ�
：

• Ä��
• ÐÑÄ�
• Ö×
• L2
NCN5130�uÕ�
：
• Ä��
• ÐÑÄ�
• �8
• �¾
• �!

,;jk�

�µ��J�J 29�O@。

�-����$�(¡ RESETB��z
��b!)�+ U_SystemStat.req�@A'ËÖ U_SystemStat.ind�@A��!
l×¡{D�2�(Si“~���@A”，� 37��)。

� 10. NCN5130 ,;jk

State Explanation

RESET Entered after Power On Reset (POR) or in response to a U_Reset.req service issued by the host controller. In this
state NCN5130 gets initialized, all features disabled and services are ignored and not executed.

POWER-UP /
POWER-UP

STOP

Entered after Reset State or when VBUS, VFILT or Xtal are not operating correctly (operation of VBUS, VFILT and
XTAL can be verified by means of the System Status Service, p37). Communication with KNX bus is not allowed. 
U_SystemStat.ind can be used to verify this state (code 00).

SYNC NCN5130 remains in this state until it detects silence on the KNX bus for at least 40 Tbits. Although the receiver of
NCN5130 is on, no frames are transmitted to the host controller. 
U_SystemStat.ind can be used to verify this state (code 01).

STOP This state is useful for setting-up NCN5130 safely or temporarily interrupting reception from the KNX bus.
U_SystemStat.ind can be used to verify this state (code 10).

NORMAL In this state the device is fully functional. Communication with the KNX bus is allowed.
U_SystemStat.ind can be used to verify this state (code 11).
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Application Layer

Presentation Layer

Session Layer

Transport Layer

Network Layer

Data Link Layer

Logic Link Control

Media Access Control

Physical Layer

7

6

5

4

3

2

1 N
C

N
51

30
H

os
tC

on
tro

lle
r

� 28. OSI <W�w

Reset
Initialize device

Deactivate all features

POR or U_Reset.req

Power−Up
Code: 00

KNX Rx = off
KNX Tx = off

Sync
Code: 01

KNX Rx = on
KNX Tx = off

Stop
Code: 10

KNX Rx = off
KNX Tx = off

Normal
Code: 11

KNX Rx = on
KNX Tx = on

Power−Up Stop
Code: 00

KNX Rx = off
KNX Tx = off

< XTAL > = ‘1’
and

<VBUS> = ‘1’
and

<VFILT> = ‘1’

<XTAL> = ‘0’
or
<VBUS> = ‘0’
or
<VFILT> = ‘0’

<XTAL > = ‘1’
and

<VBUS> = ‘1’
and

<VFILT> = ‘1’

<XTAL> = ‘0’
or
<VBUS> = ‘0’
or
<VFILT> = ‘0’

<XTAL> = ‘0’
or

<VBUS> = ‘0’
or

<VFILT> = ‘0’

Send U _Reset .ind
to host

KNX bus idle for �40 Tbits

U_ExitStopMode.req

Send U_StopMode.ind
to host

U_StopMode.req

U_StopMode.req and
no activity for �30 Tbits

U_ExitStopMode .req

Send U_StopMode.ind
to host

U_StopMode .req

� 29.,;jk�
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x-

@A����®��µ��(J 29)。�¤U}����"
�=²�@A，º=�@A�]Ø。�C���U

� �µ����O^@A�
¨fg�»J。

� 11.x-K.

Service

State

Normal Stop Sync Power-Up Bus Monitor

U_Reset.req E E E E E

U_State.req E E E E I

U_SetBusy.req E E E E I

U_QuitBusy.req E E E E I

U_Busmon.req E E E E I

U_SetAddress.req E E E E I

U_SetRepetition.req E E E E I

U_L_DataOffset.req E E E E I

U_SystemStat.req E E E E I

U_StopMode.req E I E E E

U_ExitStopMode.req I E I I E

U_Ackn.req E R R R I

U_Configure.req E E E E I

U_IntRegWr.req E E E E E

U_IntRegRd.req E E E E E

U_L_DataStart.req E R R R I

U_L_DataCont.req E R R R I

U_L_DataEnd.req E R R R I

U_PollingState.req E E E E I

 !:
~�ÝÞ'(��ßà�'(。QáâJNH、�l、�ãi#.'(#。

Ø:： E = äw��
I = åæ��(Àäw;À?·"X#T<ÓÞ]9)
R = ��çè(Àäw，�1 U_State.ind ?é�$êXë<ÓÞ]9)

�¶“��§o9Ú$��”(� 39 �)，�ì U_IntRegRd.req 	]
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� 12.yz�t:��ex-

Control Field

Service Name Hex Remark
Extra Following

Bytes
Total
Bytes7 6 5 4 3 2 1 0

/[01 – 
$2��

0 0 0 0 0 0 0 1 U_Reset.req 01 1

0 0 0 0 0 0 1 0 U_State.req 02 1

0 0 0 0 0 0 1 1 U_SetBusy.req 03 1

0 0 0 0 0 1 0 0 U_QuitBusy.req 04 1

0 0 0 0 0 1 0 1 U_Busmon.req 05 1

1 1 1 1 0 0 0 1 U_SetAddress.req F1 AddrHigh
AddrLow
X (don’t care)

4

1 1 1 1 0 0 1 0 U_SetRepetition.req F2 RepCntrs
X (don’t care)
X (don’t care)

4

0 0 0 0 1 i i i U_L_DataOffset.req 08−0C iii = MSB byte
index (0…4)

1

0 0 0 0 1 1 0 1 U_SystemState.req 0D 1

0 0 0 0 1 1 1 0 U_StopMode.req 0E 1

0 0 0 0 1 1 1 1 U_ExitStopMode.req 0F 1

0 0 0 1 0 n b a U_Ackn.req 10−17 n = nack
b = busy
a = addressed

1

0 0 0 1 1 p c m U_Configure.req 18−1F p = auto-polling
c = CRC-CCITT
m = frame end
with MARKER

1

0 0 1 0 1 a a a U_IntRegWr.req 28−2F aaa = address of
internal register

Data to be written 2

0 0 1 1 1 a a a U_IntRegRd.req 38−3F 1

1 1 1 0 s s s s U_PollingState.req E0−EE s = slot number
(0 … 14)

PollAddrHigh  
PollAddrLow
PollState

4

KNX �{,|01

1 0 0 0 0 0 0 0 U_L_DataStart.req 80 Control Octet (CTRL) 2

1 0 i i i i i i U_L_DataCont.req 81−BF i = index (1…63) Data octet (CTRLE,
SA, DA, AT, NPCI, LG,
TPDU)

2

0 1 l l l l l l U_L_DataEnd.req 47−7F l = last index + 1
(7 … 63)

Check Octet (FCS) 2

¨c�(L2，�-�����&|Øy�@A：

• ³µ��(：��µ�
��-������ NCN5130 �Ù���。

• rµ��(：�S��8
����µ��

���µ�。

¨c�(j�，�-�����&|Øy�@A：

• ���(：��U KNX ����G,.$1。

• KNX �����(：�G KNX $1
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� 13.,{3�t:��ex-

Control Field

Service Name Remark

Extra
Following

Bytes
Total
Bytes7 6 5 4 3 2 1 0

DLL (2 })x-(��~2��jk)

1 0 r 1 p1 p0 0 0 L_Data_Standard.ind r = not repeated (‘1’) or
repeated L_Data frame (‘0’)
p1, p0 = priority

n

0 0 r 1 p1 p0 0 0 L_Data_Extended.ind n

1 1 1 1 0 0 0 0 L_Poll_Data.ind n

��x-(��41�@:<Z&~2��jk)

x x 0 0 x x 0 0 L_Ackn.ind x = acknowledge frame 1

z 0 0 0 1 0 1 1 L_Data.con z = positive (‘1’) or negative
(‘0’) confirmation

1

:�x- – 
$2��

0 0 0 0 0 0 1 1 U_Reset..ind 1

sc re te pe tw 1 1 1 U_State.ind sc = slave collision
re = receive error
te = transmit error
pe = protocol error 
tw = temperature warning

1

re ce te 1 res 0 1 1 U_FrameState.ind re = parity or bit error
ce = checksum or length
error
te = timing error
res = reserved

1

0 b aa ap c m 0 1 U_Configure.ind b = reserved
aa = auto-acknowledge
ap = auto-polling
c = CRC-CCITT
m = frame end with
MARKER

1

1 1 0 0 1 0 1 1 U_FrameEnd.ind 1

0 0 1 0 1 0 1 1 U_StopMode.ind 1

0 1 0 0 1 0 1 1 U_SystemStat.ind V20V, VDD2,
VBUS, VFILT,

XTAL, TW,
Mode

2

� KNX���
�=�X!��µ�]Ù\s�B��-���。 U����2���B��-�����

8µ��!9"。ÀG��
������@A��	^��1_�B��-���。

���R+�VW�@AÚ§。c�O^Jh，IÚ�.Û�ÜÛ，MSB�"v¦"�ÜÝ。

Host Ctrl NCN5130 KNX Bus

M
S

B

6 5 4 3 2 1

LS
B

M
S

B 6 5 4 3 2 1

LS
B

M
S

B

6 5 4 3 2 1

LS
B

M
S

B

6 5 4 3 2 1

LS
B

� 30.x-e�V
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�]x-

�����
°v��。

0 0 0 0 0 0 0 1

U_Reset.req

0 0 0 0 0 0 1 1

U_Reset.ind

Host Ctrl NCN5130 KNX Bus

� 31.�]x-

ÈH：�M}���!，��� U_Reset.Ind(Si“�µ��J”，� 29��)。

jkx-

Ý������$1��。

0 0 0 0 0 0 1 0

U_State.req

sc re te pe tw 1 1 1

U_State.ind

Host Ctrl NCN5130 KNX Bus

� 32.jkx-

sc (�:f)： �¤U9:���BaMlm=:f，º
 ‘1’
re (
�ÈÉ)： �¤ÁÞ�µ���-�����，º
�‘1’。ÁÞÞ¯X!µ���}�ÐÑÄ�( 

9�" UART)�Åµ"，
¯�B9��}���ß"µ、L2�Ä��。

te (���ÈÉ)： �¤U9�BaMlm=ÈÉ(���‘0’，'
�=�‘1’)，º
�‘1’。

pe (à�ÈÉ)： �¤lm=��-�������(�á�}�，º
�‘1’。

tw (° ,)： �¤lm=° ,��，º
�‘1’。

J]��x-

ßà BUSY�2�。

UQaM�¡�G�8^4!(Si“��s×@A”，� 35��)，NCN5130�$��� BUSY��8�Øá�j

3s×�/0�Ô
s×Ac��9。�¤�G�8I4，ºQ@A�â��。

0 0 0 0 0 0 1 1

U_SetBusy.req

Host Ctrl NCN5130 KNX Bus

� 33.J]��x-

ÈH：�¤�-���$��� U_Ackn.req @A��89，º BUSY 2��®�Å�。

����x-

Å� BUSY 2�。

��U������ ACK�â¾=}��G�8�

X�Ö×9( ¡�G�8^4!)。�¤�G�8I4�
��� BUSY�2�，ºQ@A�â��。

0 0 0 0 0 1 0 0

U_QuitBusy.req

Host Ctrl NCN5130 KNX Bus

� 34.����x-
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1�@:x-

ßà������。

UQ2��，� KNX���
�=�O^���]��=�-���，��c��ÓDÕ��,.�y。 !

$�Ù\s�B�89。Q��ÇF$���@Aã+(Si� 34��)。

0 0 0 0 0 1 0 1

U_Busmon.req

x x x x x x x x

KNX Message

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

KNX Message

x x x x x x x x

KNX Message

x x x x x x x x

KNX Message

0 0 0 0 0 0 0 1

U_Reset.req

0 0 0 0 0 0 1 1

U_Reset.ind

x x 0 0 x x 0 0

Acknowledge

x x 0 0 x x 0 0

Acknowledge

� 35.1�@:x-

ÈH：

x = I�

J]5�x-

�����Ô
s×'ßà�G�8QF。

NCN5130�$�U����� IACK��v
¨�j3s×�/0�Ô
s×Ac���j3s×��s×�O^

9。�¤U9
����lm=ÈÉ，NCN5130 ��� NACK ��� IACK。

�+ãªj，��ª�����Ô
s×'ßà�G�8。���G�88ßà，ja���Ç��Ô
s×。

NCN5130 $�� U_Configure.ind @A��=�-�����8ßà�G�8QF。

1 1 1 1 0 0 0 1

U_SetAddress.req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Address High Byte

x x x x x x x x

Address Low Byte

0 b aa ap c m 0 1

U_Configure.ind

x x x x x x x x

Dummy

� 36.J]5�x-
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b (ää2�)： �¤ää2�^4，º
�‘1’。��� U_SetBusy.req��F(Si“��ää@

A”，� 34��)'�� U_QuitBusy.req�@A��(Si“������”，� 34��)
� U_Ackn.req�@A
(Si“�	
��”，� 47�)。

aa (�G�8)： �¤�G�8QF^4，º
�‘1’。��� U_SetAddress.req�@A�F

(Si“��
���”，� 35��)。
ap (�G9:)： �¤�G9:QF^4，º
�‘1’。��� U_Configure.req�@A�FQQF

(Si“����”，� 38��)。
c (CRC-CCITT)： �¤ CRC-CCITT�QF^4，º
�‘1’。��� U_Configure.req�@A�FQQF

(Si“����”，� 38 �)。
m (? MARKER �9/0)：¡QF^4!，º
�‘1’。��� U_Configure.req�@A�FQQF

(Si“����”，� 38��)。

ÈH：

• ��!�+��s×@A，'~Ô
s×��G�8QF UKNX���l
«¬��!¢^4。

• �G�8ÇF$���@A��(� 34 �)

• x = I�

• ÒBµ��

,.��。NCN5130 ¼%ÒÆ�Q1_。

J]��x-

��� IACK �8!，m��B9�3��¾��。

�

 NACK � BUSY 9��³å����。&!����°vw
 3。
�¤��æ���ÓDÕ��8U9�BaM BUSY，º NCN5130�åçU KNX���«¬��æ 150�"ªj�
¾。BUSY ������9�¾�3�ª�。�¤U�ªåçj/
�= BUSY ��8，º��?uèé�

L_Data.con����-���。c�O^�	fg(
�= NACK��8、
�=I4/ÁÞ��8� 30�"ªj¹
!)，NCN5130��U KNX���«¬� 50�"ªj�¾。NACK������3��çª�。)=3��çª�!，

��?uèé� L_Data.con����-���。

3Þfg�，U NCN5130�Åµ�~�B�{， �G���� (NACK + BUSY + 1)�ª。

1 1 1 1 0 0 1 0

U_SetRepetition.req

Host Ctrl NCN5130 KNX Bus

0 b 0 n

Maximum Repetitions
bb nn

x x x x

Dummy
xx xx

x x x x

Dummy
xx xx

� 37.J]��x-

bbb： BUSY ���(�¤�� BUSY �8，��~�B9 bbb ª)
nnn： NACK ���(�¤�� NACK �8，��~�B9 nnn ª)。

ÈH：�>µ��" 3 � 7 u

� (‘0’)！
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f�jkx-

G������~���。

0 0 0 0 1 1 0 1

U_SystemStat .req

Host Ctrl NCN5130 KNX Bus

0 1 0 0 1 0 1 1

U_SystemStat .ind

2nd byte

X
TA

L

V
FI

LT

V
B

U
S

V
D

D
2

V
20

V

TW M
od

e

� 38.f�jkx-

V20V： �¤ V20V �7���U}�D�<H�，º
 ‘1’
VDD2： �¤ DC2 ���U}�D�<H�，º
 ‘1’
VBUS： �¤ KNX ����U}�D�<H�，º
 ‘1’
VFILT： �¤êD������U}�D�<H�，º
 ‘1’ ��@A
XTAL： �¤·²�.U}�D�<H�，º
 ‘1’
TW： �¤/U° ,��，º
 ‘1’ ($�
�� U_State.ind @A�I(Si“��@A”，� 34 �)
2�： D�2�(�GSi“�µ��J”，� 29 �)。

Bit

Mode1 0

0 0 Power-Up

0 1 Sync

1 0 Stop

1 1 Normal

HT：�¤" 3 � 7 ��,�"
 ‘0’ (�)�" 2 
 ‘1’，º SAVEB �z
��b。

6�<Zx-

�MÅµ��。���8
m@��8ç5=Åµ��。�GSi“�µ��J”，� 29 �

0 0 0 0 1 1 1 0

U_StopMode.req

Host Ctrl NCN5130 KNX Bus

0 0 1 0 1 0 1 1

U_StopMode.ind

� 39.6�<Zx-
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��6�<Zx-

G��Åµ��*5= Ã��。ëj���8@A，
�8��8� Ã��ç5=}���。�GSi

“�µ��J”，� 29 �。

0 0 0 0 1 1 1 1

U_ExitStopMode .req

Host Ctrl NCN5130 KNX Bus

0 0 0 0 0 0 1 1

U_Reset.ind

� 40.��6�<Zx-

\]x-

ßà�	QF(��j��)。
Ußà~QF!� U_Configure.ind�@A®����-���。QR�U��«¬aM�}����"¼F。�

8��G�@A。

Host Ctrl NCN5130 KNX Bus

0 0 0 1 1 m

U_Configure.req
cp

0 b aa ap c 1

U_Configure.ind
0m

� 41.\]x-

p (�G9:)： ^4!，NCN5130 ���Gè�9:�é�A�9:!�。�-���uÕ


U_PollingState.req�@A���¡�9:1_(Si“�9:9@A”�“�9:9

@A”，� 50�� 51��)。
c (CRC-CCITT)： ^4!，NCN5130�?�X!
��9� 2�µ� CRC-CCITT�w。CRC-CCITT�$^


 CRC-16-CCITT。
m�(?�MARKER��9/0)： $�U Tx��D�
 2.6 ms���*�-���é,
�9/0。¡QQF^4!，

NCN5130��� U_FrameEnd.ind + U_FrameState.ind�@A3�9/0(Si“��9

@A”�“
�9@A”，� 39�� 47��)。
b： �¤ää2�^4，º
�‘1’。��� U_SetBusy.req��F(Si“��ää@

A”，� 34��)'�� U_QuitBusy.req�@A��(Si“ã+ää@A”，� 34��)
� U_Ackn.req�@A(Si“
�9@A”，� 47��)。

aa： �¤�G�8QF^4，º
�‘1’。��� U_SetAddress.req�@A�F(Si“�

�s×@A”，� 35��)。
ap (�G9:)： �¤�G9:QF^4，º
�‘1’。��� U_Configure.req�@A�FQQF。

c (CRC-CCITT)： �¤ CRC-CCITT�QF^4，º
�‘1’。^� CRC-CCITT��1_，GSi�
53��。��� U_Configure.req�@A�FQQF。

m (?MARKER��9/0)： ¡QF^4!，º
�‘1’。��� U_Configure.req�@A�FQQF。

ÈH：

$��A�"��
�‘1’��ßà�	QF。�Q"��
�‘0’(�)�â��(���Å�QF)。ÇF$��
�Å�QF。�O^"(m、c�� p)��
�‘0‘(�)
9:¡{¾���
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/[���7�x-

�µ�ÊM��#��� /�(Si“���������”，� 54��)。UG��m�� /��s×。G

�j，��BSÊM���。

0 0 1 0 1 a a a

U_IntRegWr .req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Data Byte

� 42./[���7�x-

aaa：�� /��s×

ÈH：

• x =I�(�“���������”�¯，� 54��)。

• �� /�ÊM���	@A Ã。 ¡O^�{�@A/0!¢��Q@A。$� SPI�$1!，«�U��
 /�ÊM!�MÅµ2�。$�UART�$1!，I�QR�。

/[����8x-

���#��� /��¶�µ�(Si“���������”，� 54��)。UG��m�� /��s×。

��!µ����Ö× /����。

0 0 1 1 1 a a a

U_IntRegRd.req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Data Byte

� 43./[����8x-

aaa：�� /��s×

ÈH：

• x = I�(�“���������”�¯，� 54 �)。

• «� UÅµ、��Åµ��������Q@A。U��|���，�F���ÈÉ�
。

• �� /�¶����	@A Ã。 ¡O^�{�@A/0!¢��Q@A。$� SPI�� UART�$1!，«
�U�� /�ÊM!�MÅµ2�。

�{�x-

$� KNX ������。

U_L_DataStart.req����v�B~9。QG�j��µ�
 KNX��é���µ�。

��µ�j��� µ��� U_L_DataCont.req��ì。U_L_DataCont.req�j��µ�
 KNX��é���µ

�。U_L_DataCont.req���m� KNX��é���µ�"��×�。§�
�-���Bµ�，í�îïµ�

(=��ªÊM �×��)。��-���}�è� KNX��é�O^��µ�。

U_L_DataEnd.req���3¦��9'�G KNX��B。U_L_DataEnd.req�j��µ�
 KNX��é�Ä��。�

¤��
�=�Ä�����Ä��c�，º���vU KNX�����B。�¤��，º��� U_State.ind�'
_��=?^
�ÈÉ3ê���-���(^� U_State.ind，GSi“��@A”� 34��)。
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U_L_DataStart/DataCont/DataEnd� �� 6�!×�"�«M。��;<9�� 263�!µ��F，ZQ�S�! 9�
"L�×�。U_DataOffset.req������µ�×�� 3�!3�^4"。�wU��/0，1=
~ëÏ���

�!��
µ。

KNX�����X!�B��ß"µ$�]Ù\s�B��-���。

Xª�B�
 L_Data.con�@A/0，�� MSB�m@�À
�=�8。U SPI�� UART 8�"2��D�!，

L_Data.con�{�
 U_FrameState.ind。
��ßà�QF，�
�� CRC‐CCITT�@A�/�MARKER。
�JR+�� ���9@9。

1 0 0 0 0 0 0 0

U_L_DataStart .req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

1 0 i i i i i i

U_L_DataCont.req

x x x x x x x x

Data Octet 1

0 0 0 0 1 i i i

U_L_DataOffSet .req

1 0 i i i i i i

U_L_DataCont.req

x x x x x x x x

Data Octet N

0 1 l l l l l l

U_L_DataEnd.req

x x x x x x x x

Checksum

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

re ce te 1 res 0 1 1

U_FrameState .ind

x 0 0 0 1 0 1 1

L_Data.con

�2.6ms silence

� 44.�{�，SPI � 8 � UART <Z，���e���，� CRC-CCITT
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1 0 0 0 0 0 0 0

U_L_DataStart .req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

1 0 i i i i i i

U_L_DataCont.req

x x x x x x x x

Data Octet 1

0 0 0 0 1 i i i

U_L_DataOffSet .req

1 0 i i i i i i

U_L_DataCont.req

x x x x x x x x

Data Octet N

0 1 l l l l l l

U_L_DataEnd.req

x x x x x x x x

Checksum

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

x 0 0 0 1 0 1 1

L_Data.con

�2.6ms silence

� 45.�{�，9 � UART <Z，���e���，� CRC-CCITT
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1 0 0 0 0 0 0 0

U_L_DataStart.req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

1 0 i i i i i i

U_L_DataCont.req

x x x x x x x x

Data Octet 1

0 0 0 0 1 i i i

U_L_DataOffSet .req

1 0 i i i i i i

U_L_DataCont.req

x x x x x x x x

Data Octet N

0 1 l l l l l l

U_L_DataEnd.req

x x x x x x x x

Checksum

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Acknx x x x x x x x

CRC−CCITT Low Byte

�2.6 ms silence

x x x x x x x x

CRC−CCITT High Byte

x 0 0 0 1 0 1 1

L_Data.con

� 46.�{�，9 � UART <Z，���e���，� CRC-CCITT
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1 0 0 0 0 0 0 0

U_L_DataStart .req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

1 0 i i i i i i

U_L_DataCont.req

x x x x x x x x

Data Octet 1

0 0 0 0 1 i i i

U_L_DataOffSet .req

1 0 i i i i i i

U_L_DataCont.req

x x x x x x x x

Data Octet N

0 1 l l l l l l

U_L_DataEnd.req

x x x x x x x x

Checksum

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Acknx x x x x x x x

CRC−CCITT Low Byte

� 2.6ms silence

x x x x x x x x

CRC−CCITT High Byte

re ce te 1 res 0 1 1

U_FrameState .ind

x 0 0 0 1 0 1 1

L_Data.con

� 47.�{�，SPI � 8 � UART <Z，���e���，� CRC-CCITT
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1 0 0 0 0 0 0 0

U_L_DataStart .req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

1 0 i i i i i i

U_L_DataCont .req

x x x x x x x x

Data Octet 1

0 0 0 0 1 i i i

U_L_DataOffSet .req

1 0 i i i i i i

U_L_DataCont .req

x x x x x x x x

Data Octet N

0 1 l l l l l l

U_L_DataEnd.req

x x x x x x x x

Checksum

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

re ce te 1 res 0 1 1

U_FrameState .ind

x 0 0 0 1 0 1 1

L_Data.con

1 1 0 0 1 0 1 1

U_FrameEnd.ind

� 48.�{�，�/<Z，� MARKER e���，� CRC-CCITT
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1 0 0 0 0 0 0 0

U_L_DataStart .req

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

1 0 i i i i i i

U_L_DataCont .req

x x x x x x x x

Data Octet 1

0 0 0 0 1 i i i

U_L_DataOffSet .req

1 0 i i i i i i

U_L_DataCont .req

x x x x x x x x

Data Octet N

0 1 l l l l l l

U_L_DataEnd.req

x x x x x x x x

Checksum

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

x x x x x x x x

CRC−CCITT Low Byte

x x x x x x x x

CRC−CCITT High Byte

re ce te 1 res 0 1 1

U_FrameState .ind

x 0 0 0 1 0 1 1

L_Data.con

1 1 0 0 1 0 1 1

U_FrameEnd.ind

� 49.�{�，�/<Z，� MARKER e���9� CRC-CCITT
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re (
�ÈÉ)： �¤~
��9��ÁÞ�µ�(ÈÉ�ÐÑÄ�、ÈÉ�Åµ"��}��"!

�)，º
�‘1’
ce (Ä���L2ÈÉ)： �¤~
��9��ÈÉ�Ä���L2，���9�
�=�µ��k��¯，

º
�‘1’
te (!�ÈÉ)： �¤~
��9��!��?& KNX�3E�µ�，º
�‘1’
res (#ð)： ð�����(�
�‘0’)。

ÈH：

• �¤����¾3ê(Si“���¾@A”� 36��)，��� åç�� KNX��é。

•  U
�=O^��µ�'�ì�é�j¢�v$�KNX ���� KNX �é。

• �� U_L_DataStart.req �v�B~9!，���G���×����ëÏ��
�。

• �µ�� 5、6 � 7 ��ëÏ (U_L_DataOffset.req)！
44 � 49 ÈH：
• x = I�(¨c KNX 3E)

• ^�O^"�orVW1_，GSiC 12 � 13

• U_FrameEnd.ind (0xCB)��@\$�
� KNX�9�����|(��ß"µ)。¡ NCN5130�U KNX�����B

��ß"µ (0xCB)�!，2�µ�(2�ì 0xCB)��B��-���，
-�-���Ï|��ß"µ (0xCB)��
U_FrameEnd.ind。 ¡�F?MARKER��9/0!QÈH¢^4。

• ^� CRC-CCITT��1_，GSi� 53��。
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K��x-

$� KNX���
���。

���µ�
�!，���lñ���µ�。�¤}�，��µ���B��-(L_Data_Standard.ind��
L_Data_Extended.ind，iA�®��À
�=3E�;<9Øy)。��µ�j，O^��µ��]Ù\s�B

��-���。�
Q�����ÓDÕ�,A，�U�-����.Ä。

�-����
m@���À$���NACK、BUSY�� ACK�3ê (U_Ackn.req)��Ö×。

U SPI�� 8�" UART�2��D�!，X!9�
�U_FrameState.ind�/0。��ßà�QF，�� CRC-CCITT�
�MARKER�ò�=¼±�9。

�JR+�� �
�9@9。

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

re ce te 1 0 0 1 1

U_FrameState .ind

0 0 0 1 0 n b a

U_Ackn .req

x x x x x x x x

Data Octet N

�2.6 ms silence

� 50.K��，SPI � 8 � UART <Z，���e���，� CRC-CCITT
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Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

0 0 0 1 0 n b a

U_Ackn .req

x x x x x x x x

Data Octet N

�2.6 ms silence

� 51. Receive Frame, 9-bit UART Mode, Frame End with Silence, No CRC-CCITT

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

0 0 0 1 0 n b a

U_Ackn.req

x x x x x x x x

Data Octet N

�2.6ms silence

x x x x x x x x

CRC−CCITT Low Byte

x x x x x x x x

CRC−CCITT High Byte

� 52.K��，9 � UART <Z，���e���，� CRC-CCITT
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Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

0 0 0 1 0 n b a

U_Ackn.req

x x x x x x x x

Data Octet N

�2.6ms silence

x x x x x x x x

CRC−CCITT Low Byte

x x x x x x x x

CRC−CCITT High Byte

re ce te 1 res 0 1 1

U_FrameState.ind

� 53.K��，SPI � 8 � UART <Z，���e���，� CRC-CCITT

Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

0 0 0 1 0 n b a

U_Ackn.req

x x x x x x x x

Data Octet N

re ce te 1 res 0 1 1

U_FrameState.ind

1 1 0 0 1 0 1 1

U_FrameEnd.ind

� 54.K��，�/<Z，� MARKER e���，� CRC-CCITT
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Host Ctrl NCN5130 KNX Bus

x x x x x x x x

Control Byte

x x x x x x x x

Data Octet 1

x x x x x x x x

Checksum

x 0 r 1 p1 p0 0 0

L_Data.ind

x x x x x x x x

Data Octet 1

x x x x x x x x

Data Octet N

x x x x x x x x

Checksum

x x x x x x x x

Immediate Ackn

0 0 0 1 0 n b a

U_Ackn.req

x x x x x x x x

Data Octet N

x x x x x x x x

CRC−CCITT Low Byte

x x x x x x x x

CRC−CCITT High Byte

re ce te 1 res 0 1 1

U_FrameState .ind

1 1 0 0 1 0 1 1

U_FrameEnd .ind

� 55.K��，�/<Z，� MARKER e���，� CRC-CCITT

re (
�ÈÉ)： �¤~
��9��ÁÞ�µ�(ÈÉ�ÐÑÄ�、ÈÉ�Åµ"��}��"!

�)，º
�‘1’
ce (Ä���L2ÈÉ)： �¤~
��9��ÈÉ�Ä���L2，���9�
�=�µ��k��¯，

º
�‘1’
te (!�ÈÉ)： �¤~
��9��!��?& KNX�3E�µ�，º
�‘1’
res (#ð)： ð�����(�
�‘0’)。
50�� 55�ÈH：
• x =�I�(¨c KNX�3E)

• ^�O^"�orVW1_，GSiC 12�� 13

• U_FrameEnd.ind (0xCB)��@\$�
� KNX�9�����|(��ß"µ)。SÏ|��ß"µ�

U_FrameEnd.ind，NCN5130�
¾�����(�¤� 0xCB)。=Î�� 2�µ��B��-���(&ì 0xCB)，
� KNX����
�=� 1�µ�c�。


�R� U�F?MARKER��9/0!^4。

• ^� CRC-CCITT��1_，GSi� 53��。

:���x-


�9:��µ�'���¯7lñ!，��µ��]���-��� (L_Poll_Data.ind)。�-����êC

����� (U_PollingState.req)，jc9:s×�9:��。 !$� KNX���
��s×、9:s×、íê�

��Ä��。�¤� KNX���
�=�9:s×����-���
�=�9:s×，º NCN5130����
U_PollingState.req����íê��9:��( ¡íê������íê�Î�!)。
�
�!�� U_PollingState.req (�  U9:�é�B���)。�¤ßà�G9:QF，ºQ1_/0U

NCN5130������¾��or�9:�é。
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Host Ctrl NCN5130 KNX Bus

1 1 1 1 0 0 0 0

Control Byte

x x x x x x x x

Source Address

x x x x x x x x

Checksum

1 1 1 1 0 0 0 0

L_Poll_Data.ind

1 1 1 0 s s s s

U_PollingState.req

x x x x x x x x

Slot 0

x x x x x x x x

PollAddrHigh
x x x x x x x x

Source Address

x x x x x x x x

PollAddrLow x x x x x x x x

Poll Address

x x x x x x x x

Poll Address

x x x x x x x x

Slot Countx x x x x x x x

PollState

x x x x x x x x

Slot N

� 56.:���x-

ÈH：

x = I�(¨c KNX 3E)
ssss = êC

����x-

¡ NCN5130 ��-���
�=9:9!，�$� KNX ���B9:9。
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Host Ctrl NCN5130 KNX Bus

1 1 1 1 0 0 0 0

Control Byte

x x x x x x x x

Source Address

x x x x x x x x

Checksum

1 1 1 1 0 0 0 0

L_Poll_Data.ind

1 1 1 0 s s s s

U_PollingState .req

x x x x x x x x

Slot 0

x x x x x x x x

Poll Address

x x x x x x x x

Source Address

x x x x x x x x

PollAddrLow

x x x x x x x x

Poll Address

x x x x x x x x

Poll Address

x x x x x x x x

Slot Count

x x x x x x x x

PollState

x x x x x x x x

Slot N

x x x x x x x x

Source Address

x x x x x x x x

PollAddrHigh

x x x x x x x x

Source Address

x x x x x x x x

Poll Address

x x x x x x x x

Slot Count

x x x x x x x x

Checksum

x x x x x x x x

Slot 0

x x x x x x x x

Slot N

1 1 1 1 0 0 0 0

Control Byte

x x x x x x x x

Source Address

x x x x x x x x

Checksum

x x x x x x x x

Source Address

x x x x x x x x

Poll Address

x x x x x x x x

Poll Address

x x x x x x x x

Slot Count

� 57.����x-

ÈH：

x = I�(¨c KNX 3E)
ssss = êC
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CRC-CCITT
CRC �� - 16 "
CRC r �(îï��) - 1021
°vw(îï��) - FFFF
3¦ XOR w(îï��) - 0
B+ CRC �IÓ*

mçµ?+ “123456789” 
 29B1h
�
��
�@\K�U C ���µ�,:Ï�� CRC-CCITT w，��

pBuf �m*9,:Ï�v�m¨
uLength �9L2(³"：µ�)

unsigned short calc_CRC_CCITT(unsigned char* pBuf, unsigned short uLength)
{

unsigned short u_crc_ccitt;
for (u_crc_ccitt = 0xFFFF; uLength--; p++)
{

u_crc_ccitt = get_CRC_CCITT(u_crc_ccitt, *p);
}

return u_crc_ccitt;
}

unsigned short get_CRC_CCITT(unsigned short u_crc_val, unsigned char btVal)
{

u_crc_val = ((unsigned char)(u_crc_val >> 8)) | (u_crc_val << 8);
u_crc_val ^= btVal;
u_crc_val ^= ((unsigned char)(u_crc_val & 0xFF)) >> 4;
u_crc_val ^= u_crc_val << 12;
u_crc_val ^= (u_crc_val & 0xFF) << 5;
return u_crc_val;

}
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/[
$�����

ð^ 4 !#��� /���：

• �·¸ /� (0x00)

• 2B�� /� 0 (0x01)

• 2B�� /� 1 (0x02)

• 2B�� /� 0 (0x03)

• ó4 ID  /� (0x05)

EFG���

�·¸ /�"�s× 0x00 �，����F�·¸'���·¸!M。

� 14.EFG���

ExtWatchdogCtrl (ExtWR)

Address Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x00 Access R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 0 0 1 1 1 1

Data WDEN - - - WDT

� 15.EFG����,

Parameter Value Description Info

WDEN 0 Disable Enables/disables the watchdog p22

1 Enable

WDT 0000 33 ms Defines the watchdog time. The watchdog needs to be re-enabled (WDEN)
within this time or a watchdog event will be triggered.

0001 66 ms

0010 98 ms

0011 131 ms

0100 164 ms

0101 197 ms

0110 229 ms

0111 262 ms

1000 295 ms

1001 328 ms

1010 360 ms

1011 393 ms

1100 426 ms

1101 459 ms

1110 492 ms

1111 524 ms

ÈH：" 4 … 6 
#ð"。

<=:���� 0
2B�� /� 0�"�s× 0x01��，����� V20V�� DC2����，�� XCLK��z，�F�B­��1

C'�� 20 V LDO��&。

� 16.<=:���� 0

Analog Control Register 0 (AnaCtrl0)

Address Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x01 Access R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 1 1 1 0 1 0 0

Data − V20VEN DC2EN XCLKEN TRIGEN V20VCLIMIT
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� 17.<=:���� 0 �,

Parameter Value Description Info

V20VEN 0 Disable Enables/disables the V20V regulator p 19

1 Enable

DC2EN 0 Disable Enables/disables the DC2 converter p 19

1 Enable

XCLKEN 0 Disable Enables/disables the XCLK output signal p 19

1 Enable

TRIGEN 0 Disable TRIG/ARXD pin outputs the Tx activity monitor signal when enabled.
When disabled the TRIG/ARXD pin is tri-state.

p 19

1 Enable

V20VCLIMIT 000 − 111 Adjustment of the V20V current limit as configured by R6 by �I20V, STEP per bit p 19

ÈH：" 7 
#ð"。

<=:���� 1
2B�� /� 1 "�s× 0x02 �，���¾������。

� 18.<=:���� 1

Analog Control Register 1 (AnaCtrl1)

Address Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x02 Access R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 1 1 0 0 0 0 0

Data − V20V_OK_M VDD2_OK_M VFILT_OK_M ANAOUTCTRL -

� 19.<=:���� 1 �,

Parameter Value Description Info

V20V_OK_M 0 Enable Enable to include the voltage monitor output in the SAVEB calculation. p 19

1 Disable

VDD2_OK_M 0 Enable Enable to include the voltage monitor output in the SAVEB calculation. p 19

1 Disable

VFILT_OK_M 0 Enable Enable to include the voltage monitor output in the SAVEB calculation. p 18

1 Disable

ANAOUTCTRL 000 Disable Analog output is disabled p 23

001 Enable Analog output monitors VBUS1

010 Enable Analog output monitors VFILT

011 Enable Analog output monitors V20V

100 Enable Analog output monitors VDD2

101 Enable Analog output monitors VDDA

110 Enable Analog output monitors Bus current

111 Enable Analog output monitors Temperature

ÈH：" 0 �" 7 k
#ð"。
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<=jk���

2B�� /�"�s× 0x03 �，����I�����、Xtal �°��。

� 20.<=jk���

Analog Status Register (AnaStat)

Address Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x03 Access R R R R R R R R

Reset 0 0 0 0 0 0 0 0

Data − V20V VDD2 VBUS VFILT XTAL TW TSD

� 21.<=jk����,

Parameter Value Value Description Info

V20V 0 nOK ‘1’ if voltage on V20V-pin is above the V20V undervoltage level p 19

1 OK

VDD2 0 nOK ‘1’ if voltage on VDD2-pin is above the VDD2 undervoltage level p 19

1 OK

VBUS 0 nOK ‘1’ if bus voltage is above the VBUS undervoltage level p 18

1 OK

VFILT 0 nOK ‘1’ if voltage on VFILT-pin is above the VFILT undervoltage level p 18

1 OK

XTAL 0 nOK ‘1’ if XTAL is up and running p 19

1 OK

TW 0 No TW ‘1’ if Thermal Warning detected p 22

1 TW

TSD 0 No TSD Contains information about the previous Thermal Shutdown situation

1 TSD

ÈH：" 7 
#ð"。

�� ID ���
ó4 ID  /�"�s× 0x05 �，�¶+
ñ�ôKó4 ID '��-���6���������[C

� 22.�� ID ���

Revision ID Register (RevID)

Address Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x05 Access R R R R R R R R

Reset X X X 0 1 1 0 0

Data Revision Part Number

� 23.�� ID ����,

Parameter Value Value Description Info

Revision Silicon revision ID

Part Number 01100 NCN5130 Transceiver Part Number
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ABC
�

NCN5130�´� QFN40�ñì。
�;Pòó7F，QFN40�?^u
õ
� PCB�
sÕ�ö!ô°õ÷。
s

Õ�Sô°$õ
-�°k�ö�÷Õ。

J 58�R+�øø��°@9。ö!ô°õ÷1
õ
U"�
sÕ(J 58��ÜJ)。«��"�
sÕq�F

�(SiJ 58���ÜÛ)。
���Ã£¤�°7F，$���ô°$õ�ö!ô°õ÷�
�÷�
sÕ(Si
J 58��ùJ)。«��÷�
sÕq�F�'��)q�Fæ。


.wù��°òó��，C 4�R+�����S°	。u
����Q.�°#ú��：

• ��ûú«ü($�"û)

• PCB�ýîþÏ¶($�ö!õ÷)
�����S°	�ü/�ûú (Rthja)�� Rth�
¯/�ö!õ÷ (Rthjp)���A Rth。UC 4��，�
]=��

JESD-51�C�� Rthja�� Rthjp�w。�� JEDEC JESD-51，2S2P�� Rthja�C���：

• ��?���Õ�"("��÷�)1CÕ� 4�Õýþ�Dý

• ý�
 1.46 mm (FR4 PCB���)

• 2�!1CÕ： 70��m�þ�，i^ 5500 mm2�þ��
¯ 20%��ö.

• 2�!���Õ： 36��m�þ�，i^ 5500 mm2�þ��
¯ 90%��ö.���

JEDEC JESD-51，1S0P�� Rthja�C���：

• 1�Õýþ�Dý( ? 1�Õ)

• ý�
 1.46 mm (FR4 PCB���)

• �Õþ�
 70��m，i^ 5500 mm2�þ��
¯ 20%��ö.

� 58. PCBK5}no(�(�����[K5}，;����[K5})

�
��

Device Number Temperature Range Package Shipping†

NCN5130MNTWG −40 °C to 105 °C QFN-40
(Pb-Free)

3000 / Tape & Reel

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
,�íî�íïIt��，ðñ�
ò¸�íî��，��� BRD8011/D “íî�íïð�It=”。

KNX and the KNX Logos are trademarks of KNX Association.
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NOTES:
1. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.
2. CONTROLLING DIMENSIONS: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED

TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30mm FROM TERMINAL TIP.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

DIM MIN MAX
MILLIMETERS

A 0.80 1.00
A1 0.00 0.05
A3 0.20 REF
b 0.18 0.30
D 6.00 BSC
D2 3.10 3.30
E 6.00 BSC

3.30E2 3.10
e 0.50 BSC

L 0.30 0.50
K

401

*This information is generic. Please refer to
device data sheet for actual part marking.
Pb−Free indicator, “G” or microdot “ �”,
may or may not be present.

GENERIC
MARKING DIAGRAM*

XXX = Specific Device Code
A = Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
G = Pb−Free Package

XXXXXXXX
AWLYYWWG

PLANE

DIMENSIONS: MILLIMETERS

0.50 PITCH

3.32

0.28

3.32

40X

0.63
40X

6.30

6.30

*For additional information on our Pb−Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

SOLDERING FOOTPRINT*
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DETAIL B

MOLD CMPDEXPOSED Cu
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