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ABSTRACT

NSC2860 is highly integrated ASIC for capacitive sensors. Due to NSC2860's high integration and
variety of applications, this paper will introduce its hardware peripheral circuits in detail, so that
users can have a targeted understanding of various typical applications.
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1.The Internal Main Module of NSC2860

The Internal main module of NSC2860 is shown in Figurel.1.
1. External JFET or Bipolar to achieve high voltage power supply
2+ AC/V conversion circuit which converts the front-end capacitance signal into voltage signal
3. The NSC2860 provides a frequency-adjustable square wave excitation
4. Provides a variety of output methods:

(1) Analog output: 0~5V, 0~10V, 4~20mA

(2) Digital output: SPI, 12C (only supported by SSOP20 package)

(3) Others: PDM, PWM
5. Supports temperature measurement methods

(1) Supports built-in temperature sensor
6~ Dual 24-bit high-precision ADC for main channel and temperature channel measurements.
7~ 16bit DAC output.
8. Proprietary OWI communication mode enables direct calibration of a three-wire sensor and a dual-line 4~20mA transmitter.
9. 1~8XADC gain, and the rear stage 0~2X high precision adjustable sensitivity compensation.
10 Support IIC and SPI interface.
11. 64 Byte EEPROM

Ove-voltage and Stable and reliable
Revense voltage EEPROM
protection
VDDHY, AVDD  VGATE DVDD
o0
RVP & OVP Regulators | | 0sC |
ﬁNdc-?fnveT?ri _ - Support IIC and SPI
supports differentia lerencel{Bandgaps|| Gepea Gabytes Interface
capacitor input up Configuration
to +16pF - Re%',“e's R
e — <H contol
: Logic
Configurable D
excitation source Filters& |7
MCU - LK 16.bic) Ry
DAC .
- One-Wire
) . " <24_bt |Ana|{/(|7§d?;[letpllt communication
cmos temperature VDD/2—]| U TADE [ I technolo
sensor \\ RS | gy
Temperature]| t |
Sensor
GND FILTERJHART
High precision Digital engine High precision
24-bit ADC technology forsensor  16-bit DAC
signal fitting and
processing
Figure 1.1 The Internal Main Module of NSC2860
A
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2.Function Modules

2.1.Power Supply Module

The NSC2860 integrates an external JFET controller that controls JFET or Transistor via VGATE pins to generate 5V or 3.3V
low-voltage power directly from the high-voltage power supply to drive the NSC2860 or other peripherals. Figure 2.1, Figure
2.2 and Figure 2.3 respectively show VDD direct power supply, JEFT and Transistor high voltage power supply, and provide
device selection. The three schemes are compared as follows:

Table 2. 1 The Comparison of Power Supply Schemes

Parameters ' RangeOfSupply @ OutputVoltage Advantage Refer
Direct Supply | 3V~5.5V 3V~5.5V 400 | Refer to Figure2.1
JFET 5.5V~36V 5V/3.3V Wider supply range Refer to Figure2.2
Bipolar 8V~36V 5V/3.3V Low cost Refer to Figure2.3
YDD{2~5Y) VoD
100t 100nf
— — i
| | L
YGATE AVDD DD

3 NSC2860

Figure 2. 1 Direct Power Supply Circuit

o d Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 04
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Figure 2. 2 High Voltage JFET Power Supply Circuit
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Figure 2. 3 High Voltage Transistor Power Supply Circuit
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2.2.Capacitance Measurement Mode

For single-ended and differential capacitive sensors, there are three different connections for the analog input front end

2.2.1.Single-Ended Output Capacitive Sensor

The figure2.4 shows the detection mode of a single-ended output capacitance sensor

o] Reference

VREFP
Driver

CINP

CINN

p 7%~ CAPOFF<6:0>

1N

EXC

EXCITATION C/V
Converter

Figure 2. 4 Single-Ended Capacitance Detection Mode

®  Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 06
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2.2.2.Differential Output Capacitance Sensor

The NSC2860 supports two types of capacitance measurement modes: Drive Mode and Ground Mode. The NSC2860 gener-
ates a square wave at EXC pin with 38.4KHz or 76.8KHz frequency and VREF amplitude, which is used to drive input capacitor
at Drive Mode or shield parasitic capacitor at Ground Mode.

When CV_MODE =0, the NSC2860 is at Drive Mode, where the external input capacitors are connected as shown in Figure2.5.
The common end of the differential capacitor is driven by the square wave at EXC pin at Drive Mode. Since the voltage at

CINP and CINN keep constant, the input parasitic capacitance would not affect the output.

Reference
VREFP [ J——"—
C Driver

4/ CAPOFF<6:0>

EXCr EXCITATION v
Converter

Figure 2.5 C/V Converter at Drive Mode (CV_MODE = 0)

When CV_MODE = 1, the NSC2860 is at Ground Mode, where the common plate of the external differential input capacitors
is grounded as shown in Figure 2.6. Both CINP and CINN are driven by the square wave at EXC pin, so the differential input
capacitance is converted to voltage through charge and discharge. The 24-bit ADC then converts the voltage to digital
output. Since the NSC2860 measures the capacitance between CINP/CINN and ground, the parasitic capacitance at CINP/-
CINN would affect the measurement directly. Worse, the parasitic capacitance may be large and susceptible to environment
interfere (such as displacement, humidity and so on). To exclude the parasitic capacitance, CINP and CINN can be shielded
with EXC pin as shown in Figure 2.6. Ground Mode is more suitable especially when the common plate of the differential

input capacitor cannot be driven by the chip directly.

VREFP [J——" R]e)f:ir:;ce

|4/~ CAPOFF<6:0>

EXC EXCITATION oV
= Converter

Figure 2.6 C/V Converter at Ground Mode (CV_MODE = 1)

®  Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 0 7
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2.3.0utput Mode

NSC2860 can flexibly support absolute voltage (0~5V, 0~3.3V, 0~1.2V), proportional voltage output (0~AVDD), 0~10V output,
PDM output, PWM output, 4-20mA current output and other analog output modes. PDM and PWM output directly from the
VOUT pin, without the need for peripheral circuit, the following mainly introduces the remaining several analog output
mode typical hardware application circuit.

2.3.1.4-20mA Current Output

Figure 2.7 shows the 4-20mA current output mode. The OUT pin outputs the voltage signal and adjusts the loop current
through the peripheral voltage-to-current circuit. The 500hm high precision resistor in the figure is used as the current
detection feedback, so it must be a low temperature drift resistor. This 500hm resistor directly affects the performance of
the 4-20mA circuit output. The ground capacitor on the FILTER pin filters the analog signal output by the DAC, which can
reduce the output noise but reduce the signal bandwidth.

The 4-20mA communication control is achieved by modulating the power supply signal, and the coupling capacitance of
22nF couplings the modulation signal from the power supply to the OWI pin of the chip. OWI signal return is by controlling
OUT pin voltage, modulating current, and output digital signal.

LOOP+
Jjﬂnf
5K
S
Sk BCX5610
out l _L:
220pf 100nf{100V)
NSC2860  r&n Jﬁ
FILTER: L
J_-ﬂnf UG
LOGPH T g
'?I' 5
[ i
1T
LOOP-

Figure 2. 7 4-20mA Current Output

®  Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 08
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2.3.2.0-10V Voltage Output

Figure 2.8 shows the voltage output mode of 0~10V. The signal of 0~5V output by the chip OUT pin is amplified and output
0~10V through the back-end circuit. The ground capacitor on the FILTER pin filters the analog signal output by the DAC,
which can reduce the output noise but reduce the signal bandwidth. The 0~10V communication control is similar to the
4~20mA communication control, which is achieved by modulating the power supply signal. The coupling capacitance of
22nF couplings the modulation signal on the power supply to the OWI pin of the chip. OWI signal return is by controlling
OUT pin voltage, modulating the power supply current, output digital signal.

47nf

2K

|l

| |
=
=

VDD{12V-~24V)
|:| 1K 150
—i|
BCaT
5K
owl
.
ok BCELT vouT
h l i 7
NSC2860 Loonf 220pf |:| 22K
FEN
FITER j

GND

Figure 2.5 Master Reading Pressure Data
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Figure 2.9 shows the 0-10V voltage output mode of an operational amplifier. The 0-5V signal output by the chip OUT pin

is amplified and output 0-10V through the back-end operational amplifier circuit. The ground capacitor on the FILTER

pin filters the analog signal output by the DAC to improve the output performance and reduce the signal bandwidth.

The 0~10V communication control is similar to the 4~20mA communication control, which is achieved by modulating

the power supply signal. The coupling capacitance of 22nF couplings the modulation signal on the power supply to the

OWI pin of the chip. OWI signal return is by controlling OUT pin voltage, modulating the power supply current, output

digital signal.

oWl
ouT

FEM

NSC2860

FILTER

VDD{12V~24V)
1o0onf
22nf | | )
1 ||||'
IL ADAAS22-1
ADA -
330
/
|::|15IZI
ll:ll:ll:lljf
— 1
vourt
| I |
GE0
o |::|
4mf
GMD

U

Figure 2. 9 Operating Amplifier 0-10V Voltage Output

®  Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 1 O
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2.3.3.0~5V Voltage Output

Figure 2.10 is the hardware circuit diagram of 0~5V voltage output mode, which is compatible with absolute voltage (0~3.3V,
0~1.2V) output and proportional voltage output (0~AVDD) mode. Three-wire mode can realize communication control and

analog output. The 1000hm and 1lkohm resistors in the figure protect the pins from high voltage. The 100nF capacitor
between VOUT and GND improves the noise resistance of the system and makes the output more stable.

Y
VDD
AVDD
awl
100 vouT
NSC2860 ouT ]
FEN —— Jaont
1K
GND
GHE

Figure 2. 10 0-5V Voltage Output

Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved.
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2.4.EMC Circuit Schematic

Figure 2.11 shows the complete 4-20mA typical application circuit, including the EMC protection circuit. EMC grade
achieved by this circuit:
Table 2. 2 EMC Test Grades

Test Item Standards Level
ESD ! IEC61000-4-2 ! +8KkV contact; +15kV air
EFT i IEC61000-4-4 : +1kV Class A
Surge : IEC61000-4-5 : 1kV
Take the circuit in Figure 2.11 as an example to introduce the EMC protection circuit.
LN ‘ 4 AR~
* . LOOP3
T BSS169(JFET-N) J ;?\]4148 G00R@100MHz
GND 3 GND
== = C3
T 220(100V) L]
C1 Ul C2 10nf{ 1000V
100af [T 11— ey 20 100af R2 SR
VGATE SDODRDYE I
AVDD oWl =
— VREFP CSB ——
£ r . 2 | GND spA 16
__;;gnf Ailmzljm.ﬂ g e e |E 2_ R s »_[>
s CINN} OUIY 13 e b BCX3601  =-CO —c16 #-, Classis GND
lg ;Jé(‘,l mmﬂﬁ? f 22K lcs 1008£(100V) L0nE7100V) SD36C-01FTG 36V
—— TEMP LOOPN —— 220pf
NSC2860 |
T R4 —ci1s
DISO 10nf1000V)
= R
[1]49 9(0.1%) R
YT TOOP:

600R@100MHz

Figure 2. 11 EMC Protection Circuit

2.4.1. Power Protection

In Figure 2.11, D1 is an anti-reverse diode. The recommended model 1N4148 is required to withstand 100V reverse voltage
and over 50mA forward current.

Bidirectional transient voltage suppression TVS SD36C and ceramic capacitor C16 protect ESD signals and other transient
pulses from overvoltage. If the EMC environment is harsh, higher power TVS can be used.

The two magnetic beads (BEAD1 and BEAD2) on the power supply loop can inhibit the high-frequency signals coupled to the
input and output lines to a certain extent. If the application environment has a relatively clear interference in a frequency band,
the magnetic beads with high impedance in this band can be consciously selected. This circuit is two-wire communication, if
it is three-wire communication (such as 0~10V), all the input and output lines need to be connected with a magnetic bead.

If power is supplied directly to AVDD, MM3Z7V5C is required to prevent the high voltage between AVDD and LOOP- from
burning the chip. The voltage between LOOP- and GND is 1.2V at the actual 24mA output.

* Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved.
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3.Typical Application Circuit

The difference between Driver Mode and Ground Mode is that the front-end excitation Mode is different, and the power
supply circuit, communication circuit and output circuit are consistent. Therefore, the front end of the Driver Mode is

used as an example to list typical application circuits commonly used

3.1.Typical Application of 4-20mA

3.1.1. JFET high voltage power supply, Driver mode, using internal temperature sensor

D1
Q1 ‘ BEADL
3 P R Yy 100P3-
600R@100MHz
BSS169(JFET-N) 1N4148
GND GND
= = c3
220(100V) 1
Tcu4
c1 U1 c2 10a§(1000V)
100af R p—— Dvon |22 100nf 1;2(
2 VGATE SDODRDYE —2
T AvDD oWl =
—2 vREFP CSB 11—
E D2 21 GND spA (L&
—cs MM3ZTVSC 7.5V 5 3
10af = cme SCL 17— B3 @
& cmN OUT |3 {4 BCxs601 =00 ==016 CP—DChssisGND X TVS
R 5 EXCl FBN |5 23K l 100a100V) J10mf(100%) SD36C-01FTG 36V
—g NC  FILTERHART = o
— =vr LOOPN 220t
NSCZ860 |
47nf R4 —cis
150 10a£(1000V)
o) RS
T 2278 -
TO0Fs-
600R@100MHz T

Figure 3.1 4-20mA Typical Application-1

®  Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 1 3
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Table 3.1 4-20mA Typical Application-1 Material List

Designator Comment Footprint Value
BEAD1 Inductor 0603 6000hm(100MHz)
BEAD2 Inductor 0603 6000hm(100MHz)

co Cap 0603 . 100nf(100V)
C1 Cap 0603 100nf
c2 Cap 0603 100nf
c3 Cap 0603 22nF(100V)
ca Cap 0603 47nf

5 Cap 0603 220pf
c6 Cap 0603 10nf
c14 Cap 1206 10nf(1000V)
C15 Cap 1206 10nf(1000V)
16 Cap 0603 10nf(100V)
D1 1N4148 5 S0D323 5

Q1 | BSSI6ON(JFET-N) | S0T23

Q2 BCX5610 SOT89

R2 Res 0603 5K

R3 Res 0603 2.2K

R4 Res 0603 150

R5 Res 0603 49.9(0.1%)
VS SD36C-01FTG SOD323 36V

u1 NSC2860 | NSC2860_TSSOP20 !
D2 MM3Z7V5C ; SOD323 ; 7.5V

A Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 1 4
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3.1.2.Bipolar high voltage power supply,Driver mode, using internal temperature sensor

D?
BEAD!
. x g T
BC846 IN4143 R@
RS
GND GND
== 50K = 3
220f(100V) 1
E=loT]
c1 u1 TCz 10af(1000V)
100aE —L vopav DVDD |2 Joar| [[7E2
S| VGATE SDODRDYE |—o—
2 AVDD oW |
L e | G soa [ 10—
—C6 MMSZTVSC 7.5V
Wer CINN g% i £ ey GND TV
3 — - BCX5601 —co ci6 "|> !
L 5 EXC1 FBN 27K l L00u100)  fongr100%) SD36C-01FTG 36V
—g| NC _ FILTERHART o5
L?—T —10 ) rEmp LoopN [ Y09t
5C2860 |
—ca
47nf R4 —cis
150 10a£(1000V)
GND RS
5
45.9(0.1%) BEADE
7 LOOP>:
600R@100MHz e

Figure 3.2 4-20mA Typical Application-2

Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved.
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Table 3.2 4-20mA Typical Application-2 Material List

Designator Comment Footprint Value
BEAD1 Inductor 0603 6000hm(100MHz)
BEAD2 Inductor 0603 6000hm(100MHz)

Co Cap 0603 100nf(100V)
c1 Cap 0603 100nf
c2 Cap 0603 100nf
C3 Cap 0603 22nF(100V)
ca Cap ; 0603 ; 47nf

C5 Cap 0603 220pf
Cé Cap 0603 10nf
Cl4 Cap 1206 10nf(1000V)
C15 Cap 1206 10nf(1000V)
16 Cap 0603 10nf(100V)
D1 1N4148 S0D323

Q1 BC846 S0T23

Q2 BCX5610 S0T89

R2 Res 5 0603 5 5K

R3 Res 0603 2.2K

R4 Res 0603 150

RS Res 0603 49.9(0.1%)
R6 Res 0603 50K
VS SD36C-01FTG SOD323 36V

u1 NSC2860 | NSC2860_TSSOP20 |
ZD2 i MM3Z7V5C i SOD323 i 7.5V

o d Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 1 6
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3.2.0-10V Typical Application

3.2.1.JEFT high-voltage power supply, Driver mode, using internal temperature sensor

D1
3@ 2 ‘ 7l BEADI
1L sssi60 L] 600R@100MEHz ey
IN4148
GND GND
= = c3 R
22af100V) RS 150
fie —er e —cu e v
a ut , TfﬂZOnf 1 100a87100V) | 100nf 10a7100V) | 10nf(1000V) i g i ey
—— VDDHV DVDD —3p B Qo
VGATE SDODRDYE 2 — 1 Beso?
AVDD OWI
L £ css I —
D1
A L GND SDA (S —
MMBZ5VSC 5.5V g CINP SCL ——j R3 Q AR
NN ouT — Vout
R ES BN 13 K l Fa BCSLT 600R@100MEHz
—f NC  FILTERHART 2 o
TEMP LOOPN c6 D0t RS
s —[ww | o Classis GND
—C4
47af —rce —c1s
1008 10a£(1000V)
R4 RO
K K
BEAD?
(GND_>
i i G00R@100MHz

GND

Figure 3.3 0-10V Typical Application-1
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Table 3.3 0-10V Typical Application-1 Material List

Designator Comment Footprint Value
BEAD1 Inductor 0603 6000hm(1MHz)
BEAD2 Inductor 0603 6000hm(1MHz)
BEAD3 Inductor 0603 | 6000hm(1MH2)

c1 Cap 0603 100nf
) Cap 0603 100nf
c3 Cap 0603 22nF(100V)
C4 Cap 0603 47nf

cs Cap 0603 220pf
6 Cap 0603 100nf
c7 Cap 0603 100nf(100V)
c8 Cap 0603 100nf
c14 cap 1206 10nf(1000V)
15 Cap 1206 10nf(1000V)
C19 Cap ; 0603 10nf(100V)
€20 Cap 0603 100nf
D1 1N4148 S0D323

Q1 | BSSI6ON(JFET-N) | SOT23

Q2 BC817 5 SOT23

Q3 BC807 SOT23

R2 Res 0603 5K

R3 Res 0603 2.2K

R4 Res ; 0603 1K

R5 Res 0603 1K

R7 Res 0603 150

R8 Res 0603 2.2K

R9 Res 0603 2K

VS SD36C-01FTG SOD323 36V

u1 NSC2860 NSC2860_TSSOP20
ZD1 MM3Z5V5C SOD323 5.5V

ad Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 1 8
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3.2.2.Bipolar high voltage power supply,Driver mode, using internal temperature sensor

a BEADI
K VDD -
IN4148 600R@100MHz
GND GND
= = - R
22af{100V) [R5 150 1 1 1 1
1K TC7 —C20 - C19 —Cl14 EE‘WS
c1 u TCZ 100a§(100V) | 100nf 10a(100V) | 10af{1000V) TG Aoy
100af I — DVDD g 100nf l;f( o
VGATE SDO/DRDYB e BC8oT
AVDD oOWI 7
Mg e wmpe
= CINP SCL (—{3— B3 @ BEADY
CINN ouT Vout -
& EXC1 BN 2 K l il 600R@100MEHZ i
T I —g NC  FILTERHART | cs
— IEMP LOOPN [—
C6 220pf [RS8 N
NSC2360 Iwonr L DUK >—| > Chassis GND
—c4
47nf —cs —C13
100nf 10nf{1000V)
R4 RO
1K 2K
BEAD2
GND -
[ 600R@100MEz —

Figure 3.4 0-10V Typical Application-2

* Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved.
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Table 3.4 0-10V Typical Application-2 Material List

Designator Comment Footprint Value
BEAD1 Inductor 0603 6000hm(1MHz)
BEAD2 Inductor 0603 6000hm(1MHz)
BEAD3 Inductor 0603 | 6000hm(1MH2)

c1 Cap 0603 100nf
2 Cap 0603 100nf
c3 Cap 0603 22nF(100V)
c4 Cap 0603 47nf

cs Cap 0603 220pf
6 Cap 0603 100nf
c7 Cap 0603 100nf(100V)
c8 Cap 0603 100nf
c14 cap 1206 10nf(1000V)
C15 Cap 1206 10nf(1000V)
C19 i Cap i 0603 10nf(100V)
€20 Cap 0603 100nf
D1 1N4148 S0D323

Q1 BC846 SOT23

Q2 ! BC817 i SOT23

Q3 BC807 SOT23

R1 Res 0603 1K

R2 ! Res ! 0603 5K

R3 Res 0603 2.2K

R4 ; Res ; 0603 1K

R5 Res 0603 1K

R Res 0603 150

R8 Res 0603 2.2K

R9 Res 0603 2K

VS SD36C-01FTG SOD323 36V

U1 NSC2860 NSC2860_TSSOP20
ZD1 MM3Z5V5C SOD323 5.5V

Copyright © NOVOSENSE Microelectronics Co.,Ltd 2024. All rights reserved. 20
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3.2.3.0-10V op-amp output circuit, Bipolar high voltage power supply, Driver mode , using internal temperature sensor

D1
F10I T3 [Pl FAAA P
L Bssiee [ SO0R@I00TEZ VDD
4 IN4148
GND GND
= = o)
220f(100V)
—CT —c —cio i v
c1 UL C2 10025100V) | 100af 10af(100V) | 10aff1000V) !
100af 0 Tloﬂnf SD36C-01FTG 36V
—L vopHV DVDD 7 =g
VGATE SDODRDYB |—5—
AVDD owr |3 0
&1 | e s T 2 7] ADA4522 1
& \nmzsvses sy 5| D DA ] 1

£ e scL [ — R3 b BEAD3
CINN ouT == + out
L— H EXC1 FEN T 330 o - 600R@100MEHz ]

—j5| NC  FILTERHART |3 e
TEMP LOOPN |- o6
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Figure 3.5 0-10V Typical Application-4
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Table 3.50-10V Typical Application-4 Material List

Designator Comment Footprint Value
BEAD1 Inductor 0603 6000hm(1MHz)
BEAD2 Inductor 0603 6000hm(1MHz)
BEAD3 Inductor 0603 | 6000hm(1MH2)

c1 Cap 0603 100nf
) Cap 0603 100nf
c3 cap 0603 22nF(100V)
C4 Cap 0603 47nf

cs Cap 0603 1000pf
c6 Cap 0603 100nf
c7 Cap 0603 100nf(100V)
c8 Cap 0603 100nf
c14 Cap 1206 10nf(1000V)
C15 Cap 1206 10nf(1000V)
C19 Cap 0603 10nf(100V)
€20 Cap 0603 100nf
D1 1N4148 S0D323

Q1 BSS169N(JFET-N) S0T23

R2 Res 0603 5K

R3 Res ; 0603 330

R4 Res 0603 620

RS Res ! 0603 680

R7 Res i 0603 150
VS SD36C-01FTG SOD323 36V

u1 NSC2860 | NSC2860_SSOP16 |

u2 ADA4522-1 MSOP
z01 MM3Z5V5C S0D323 5.5V
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3.3.0-5V Typical Application

3.3.1.Directly power supply ,Driver mode ,internal temperature sensor

BEADI1
Py SYTYTY Y VDDV
600R @100MHz
Cl4 ZD?
10nf(1000V) SD25C-OIFTG 5.1V

GND
GND
— Chassis GND

U1

E
2|

C2 VDDHV DVDD
Tlollnf :3! VGATE SDO/DRDYB % R2 BEAD3
AVDD OWI [ 1o YTV TNout >
‘; VREFP CSB ; 100 600R@100MHz
3 GND SDA 3
= CINP SCL —3
3 CINN ouT 3 R3 Chassis GND [
L 1(9) i IIEI)(.('IC] FEmRM£g¥ ‘1 1K TDZSC—O[FTG 5.1V
T T ——— TEMP LOOPN 1
—C4 Cl13
INSC2390 100nf | 10nf(1000v) (ED
BEAD?
L 4 GND h:
L 600R(@100MHz
GND
Figure 3.6 0-5V Typical Application-1
Table 3.6 0-5V Typical Application-1 Material List
Designator Comment Footprint Value
BEAD1 i Inductor i 0603 ! 6000hm(100MHz)
BEAD2 ; Inductor ; 0603 ' 6000hm(100MHz)
BEAD3 Inductor 0603 6000hm(100MHz)
C2 5 Cap 5 0603 5 100nf
c3 i Cap i 0603 i 100nf
c4 E Cap E 0603 E 100nf
c13 ! Cap ! 1206 ! 10nf(1000V)
Cl4 ; Cap ; 1206 ; 10nf(1000V)
R2 5 Res 5 0603 5 100
R3 i Res i 0603 i 1K
U1 ; NSC2860 ! NSC2860_TSSOP20 !
ZD1 : SDO5C-01FTG : : 5.1V
ZD2 ! SDO5C-01FTG ; ; 5.1V
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3.3.2.High voltage power Supply 0-5V output circuit, Driver mode, internal temperature sensor

D1 BEADL
3 2 1d AR

H BSS169(FET-N) Il?\mm& 600R@100MEZ { VDD{8V~36V)*
bl C13
GND 1 10af(1000V)
== —C1 -Cc2 ZD1
GYD T 100af{100V) 10a100V) o oD SD36V-01FTG 36V
= Ul o
C2 ——— VDDHV DVDD g
TlDOnf VGATE SDO/DRDYB T R2 : BEAD3 |
qiﬁzwsc 55V — %;DEFDP ?:‘s}g 7;— 100 G00R@100MEz =
——— GND SDA —5—
CINP SCL Fa—
| £ o H = INENAS
10| N, FILTERHART [ — B Tistonr P ard sl
o ]jfﬂfﬁlﬂﬂﬂv)
I ] §00R@100MHz e
o
Figure 3.7 0-5V Typical Application-2
Table 3.7 0-5V Typical Application-2 Material List
Designator Comment Footprint Value
BEAD1 : Inductor : 0603 ! 6000hm(100MHz)
BEAD2 5 Inductor 5 0603 © 6000hm(100MHz)
BEAD3 Inductor 0603 6000hm(100MHz)
C1 ; Cap ; 0603 5 100nf(100V)
C2 i Cap ; 0603 ; 100nf
c3 ; Cap ; 0603 ; 100nf
ca : Cap i 0603 i 100nf
c13 ! Cap ! 1206 ! 10nf(1000V)
c14 : Cap : 1206 : 10nf(1000V)
c22 ; Cap ; 0603 | 10nf(100V)
D1 i 1N4148 i S0D323 i
Q1 | BSSL6ON(JFET-N) | S0D23
R2 i Res i 0603 : 100
R3 5 Res 5 0603 5 v
U1 E NSC2860 ! NSC2860_TSSOP20 !
ZD1 : SD36C-01FTG : S0D323 : 36K
ZD2 ; SD05C-01FTG i SOD323 i 5.1V
ZD3 5 MM3Z5V5C 5 SOD323 5
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Description

Revision Author Date
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Sales Contact: sales@novosns.com; Further Information: www.novosns.com

IMPORTANT NOTICE

The information given in this document (the “Document”) shall in no event be regarded as any warranty or
authorization of, express orimplied, including but not limited to accuracy, completeness, merchantability,

fitness for a particular purpose or infringement of any third party’s intellectual property rights.

Users of this Document shall be solely responsible for the use of NOVOSENSE’s products and applications,
and for the safety thereof. Users shall comply with all laws, regulations and requirements related to NOVO-
SENSE’s products and applications, although information or support related to any application may still
be provided by NOVOSENSE.

This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing with
NOVOSENSE’ products. NOVOSENSE reserves the rights to make corrections, modifications, enhance-
ments, improvements or other changes to the products and services provided without notice. NOVOSENSE
authorizes users to use this Document exclusively for the development of relevant applications or systems
designed to integrate NOVOSENSE’s products. No license to any intellectual property rights of NOVO-
SENSE is granted by implication or otherwise. Using this Document for any other purpose, or any unautho-
rized reproduction or display of this Document is strictly prohibited. In no event shall NOVOSENSE be liable
forany claims, damages, costs, losses or liabilities arising out of or in connection with this Document or the

use of this Document.

For furtherinformation on applications, products and technologies, please contact NOVOSENSE (www.no-

vosns.com ).

Suzhou NOVOSENSE Microelectronics Co., Ltd
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