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Resistance and Capacitance Sensing Readout IC 
RSC103 Series 

 

 

RSC103 Series for Resistance and Capacitance Sensing Readout IC 

The RSC103 is a readout-IC (ROIC) which have resistance sensing and 
capacitance sensing mode operations for various sensor applications. RSC103 
has one input channel (Resistance or Capacitance) or four input channels 
(Resistance or Capacitance) to cooperate with multiple sensors. 3) 

The ROIC is suitable for battery-powered IoT devices since it has a small size 
and a low power consumption. 
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IMPORTANT NOTE:  
OPERATING CONDITIONS IN WHICH RNSLAB PRODUCTS ARE USED WILL VARY WITH 

EACH CUSTOMER’S SPECIFIC APPLICATIONS. RNSLAB STRONGLY RECOMMENDS 

CONSULTING OUR TECHNICAL STAFF BEFORE DEPLOYING RNSLAB PRODUCTS IN YOUR 

APPLICATION AND, IN PARTICULAR, WHEN CUSTOMER’S TARGET VALUES ARE NOT 

LISTED HEREIN. RNSLAB CANNOT ASSUME ANY RESPONSIBILITY FOR ANY USE OF ITS 

PRODUCTS IN A PRODUCT OR APPLICATION FOR WHICH PRODUCT HAS NOT BEEN 

SPECIFICALLY TESTED BY RNSLAB. 
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1. FEATURES 

 Highly integrated multi-channel ROIC 
- 4-channel inputs  
- I2C  
- OTP 1) 

 Multi-mode sensing operations 
- Sensing modes for resistance, and 

capacitance 
 Power control (LDO) 

- Embedded power control for sensors 
 Low power consumption 

- Less than 4 mW 
 Temperature circuit 2) 

2. APPLICATIONS 

 Sensor Readout IC 
 Home appliances 
 Automotive equipment parts 
 Industry/office ventilation systems 
 IoT devices 

 
1) One Time Programmable Devices   

2) Factory calibration is required to use as an 

absolute thermometer. If not, it can be used as a 

relative thermometer.  

 

 

Simplified Schematic 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      RC 1-Channel                                    RC 4-Channel 
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3. DESCRIPTION 

3.1 Device Information 

The RSC103 is a readout-IC (ROIC) which have 
resistance sensing and capacitance sensing mode 
operations for various sensor applications. RSC103 
has one input channel (Resistance or Capacitance) 
or four input channels (Resistance or Capacitance) 
to cooperate with multiple sensors. 3) 

 

The ROIC is suitable for battery-powered IoT 
devices since it has a small size and a low power 
consumption 

Device information 

Part No Package Size (mm) 

RSC103 1-CH QFN (20) 3.50 × 3.50 

RSC103 1-CH QFN (20) 3.50  

3.50 1) It can use 4 channels, but User should choice type 

of sensing (Resistance or Capacitance). 

3.2 Functional Block Diagram RSC103 

 

FIGURE 1 FUNCTIONAL BLOCK DIAGRAM 

3.3 Operation Diagram RSC103 

 

 

FIGURE 2 RELATIONSHIP BETWEEN DIGITAL OUTPUT AND TWO OSCILLATOR’S FREQUENCY 
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3.4 Evaluation Board Schematic 

 

FIGURE 3 EVALUATION CIRCUIT BOARD (SINGLE CHANNEL) 

 

FIGURE 4 EVALUATION CIRCUIT BOARD (MULTI CHANNEL) 
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4. PIN CONFIGURATION AND FUNCTION 

QFN Package (20-Pin) Bottom view 

 

 

 

 

 

 

 

 

 

Pin functions 

RSC103 1-Channel 

PIN Type1) FUNCTION 
NAME NO. I/O 

VOUTA 1 I/O LDO Output 

R_REF 2 I/O Pin for Reference Resistor 

R_SENS 3 I/O Pin for Sensing Resistor 

VDD_OSC 4 P External supply voltage of Oscillator (Typical=1.8V) 

VDD_OSC 5* P External supply voltage of Oscillator (Typical=1.8V) 

C_SENS 6 I/O Pin for Sensing Capacitor 

TEST_CLK 7* I/O Test Pin 

C_REF 8 I/O Pin for Reference Capacitor 

CLK 9* I/O External CLK for OTP 

VDD_DIG 10 P External supply voltage of Digital (Typical=1.8V) 

SCL 11 I/O SCL ( I2C ) 

SDA 12 I/O SDA ( I2C ) 

VPP6P5 13* P External supply voltage of OTP (Typical=6.5V) 

VPPVDD 14 P External supply voltage of Digital (Typical=1.8V) 

VDD_BGR 15 P External supply voltage of BGR (Typical=1.8V) 

VDD_BGR 16* P External supply voltage of BGR (Typical=1.8V) 

VDD_BGR 17* P External supply voltage of BGR (Typical=1.8V) 

N.C. 18  - 

VDD_DAC 19 P External supply voltage of DAC (Typical=1.8V) 

VDD_DAC 20* P External supply voltage of DAC (Typical=1.8V) 

PKG_GND PKG GND Ground 
1) * Type: I=input, O=output, I/O=input and output, P=power supply, GND=ground 

2) * Pin No. 5, 7, 9, 13,16,17, 20 is OPTION 

FIGURE 6 RSC103 1-CHANNEL FIGURE 5 RSC103 4-CHANNEL 
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RSC103 4-Channel 

PIN Type1) 
FUNCTION 

NAME NO. I/O 

VDD_I2C 1 I/O External supply voltage of I2C (Typical=1.8V) 

SDA 2 I/O SDA (I2C) 

SCL 3 I/O SCL (I2C) 

R_SEN_1 4 I/O Pin for 1-CH Sensing Resistor 

C_SEN_1 5 P Pin for 1-CH Sensing Capacitor 

R_SEN_2 6 I/O Pin for 2-CH Sensing Resistor 

C_SEN_2 7 I/O Pin for 2-CH Sensing Capacitor 

C_REF 8 I/O Pin for Reference Capacitor 

C_SEN_3 9 P Pin for 3-CH Sensing Capacitor 

R_SEN_3 10 I/O Pin for 3-CH Sensing Resistor 

VDD_OSC 11 P External supply voltage of Oscillator (Typical=1.8V) 

C_SEN_4 12 I/O Pin for 4-CH Sensing Capacitor 

R_SEN_4 13 I/O Pin for 4-CH Sensing Resistor 

VOUTA_1 14 I/O LDO Output 

VDD_BGR 15 P External supply voltage of BGR (Typical=1.8V) 

VOUTA_2 16 I/O LDO Output 

VDD_DAC 17 P External supply voltage of DAC (Typical=1.8V) 

CLK 18* I/O External CLK for OTP 

VPPVDD 19 P External supply voltage of Digital (Typical=1.8V) 

VPP6P5 20 P External supply voltage of OTP (Typical=6.5V) 

PKG_GND PKG GND Ground 

1) * Type: I=input, O=output, I/O=input and output, P=power supply, GND=ground 

2) * Pin No. 18 is OPTION 

 

5. Specifications (T.B.D) 

 Unit Min Typ Max 

Input signal types Resistance /Capacitance 

Sensing resistance K-ohm 1 - 10,000 

Sensing capacitance pF 1 - 50 

Heater power control range V 0.9 - 1.65 

Current consumption mA 7.11 7.16 7.22 
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5.1 Absolute Maximum Ratings1) (T.B.D)  

  Unit Min Max 

VCCA Supply voltage range V 0 1.96 

Io 2) Continuous current through VCCA or GND mA 0 2.5 

ESD Human body model V N/A N/A 

ESD Machine model V N/A N/A 

ESD Charged device model V N/A N/A 

1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. 

These are stress ratings and functional operation of the device at these or any other conditions beyond those 

indicated under recommended operating conditions are not implied. Exposure to absolute-maximum-rated 

conditions for extended periods may affect device reliability. 

2) The maximum current is determined as one-channel is activated with the maximum supply voltage. 

 

5.2 Recommended Operating Conditions (T.B.D)  

  Unit Min Max 

VCCA Supply voltage range V 1.62 1.96 

1) Temp=27 ℃ 

 

5.3 Typical Characteristics  

5.3.1 Measurement result of Resistance value 1) 
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N Rref(k) Cref(p) Csen(p) 이론Rsen(k) M 측정Rsen(k) 오차율(%)

1024 105 20 20 47.5 2141 50.220 5.73

1024 105 20 20 105 1024 105.000 0.00

1024 105 20 20 300 355 302.873 0.96

1024 105 20 20 510 211 509.573 0.08

1024 105 20 20 976 115 934.957 4.21

reference frequency = 241kHz

N Rref(k) Cref(p) Csen(p) 이론Rsen(k) M 측정Rsen(k) 오차율(%)

1024 84.5 20 20 47.5 1709 50.631 6.59

1024 84.5 20 20 105 808 107.089 1.99

1024 84.5 20 20 300 289 299.405 0.20

1024 84.5 20 20 510 171 506.012 0.78

1024 84.5 20 20 976 94 920.511 5.69

reference frequency = 297kHz

N Rref(k) Cref(p) Csen(p) 이론Rsen(k) M 측정Rsen(k) 오차율(%)

1024 76.8 20 20 47.5 1581 49.743 4.72

1024 76.8 20 20 105 731 107.583 2.46

1024 76.8 20 20 300 264 297.891 0.70

1024 76.8 20 20 510 158 497.742 2.40

1024 76.8 20 20 976 83 947.508 2.92

reference frequency = 326kHz

N Rref(k) Cref(p) Csen(p) 이론Rsen(k) M 측정Rsen(k) 오차율(%)

1024 66.5 20 20 47.5 1366 49.851 4.95

1024 66.5 20 20 105 634 107.407 2.29

1024 66.5 20 20 300 230 296.070 1.31

1024 66.5 20 20 510 137 497.051 2.54

1024 66.5 20 20 976 73 932.822 4.42

reference frequency = 374kHz

N Rref(k) Cref(p) Csen(p) 이론Rsen(k) M 측정Rsen(k) 오차율(%)

1024 44.2 20 20 47.5 936 48.356 1.80

1024 44.2 20 20 105 430 105.258 0.25

1024 44.2 20 20 300 154 293.901 2.03

1024 44.2 20 20 510 92 491.965 3.54

1024 44.2 20 20 976 49 923.690 5.36

reference frequency = 556kHz
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1) Condition =30 ℃ 

 

5.3.2 Measurement result of Resistance resolution 1) 

 

N Rref(k) Cref(p) Csen(p) 이론Rsen(k) M 측정Rsen(k) 오차율(%)

1024 53.6 20 20 47.5 1093 50.216 5.72

1024 53.6 20 20 105 516 106.369 1.30

1024 53.6 20 20 300 186 295.088 1.64

1024 53.6 20 20 510 111 494.472 3.04

1024 53.6 20 20 976 58 946.317 3.04

reference frequency = 463kHz
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1) Condition =30 ℃ 

  

N Rref(k) Cref(p) Csen(p) Real Rsen(k) M 측정Rsen(k) 측정-이론 오차율(%)

32768 53.6 20 20 107 16336 107.515 0.515 0.48

32768 53.6 20 20 107.1 16328 107.568 0.468 0.44

32768 53.6 20 20 107.2 16283 107.865 0.665 0.62

32768 53.6 20 20 107.3 16269 107.958 0.658 0.61

32768 53.6 20 20 107.4 16258 108.031 0.631 0.59

32768 53.6 20 20 107.5 16239 108.157 0.657 0.61

32768 53.6 20 20 107.6 16219 108.291 0.691 0.64

32768 53.6 20 20 107.7 16200 108.418 0.718 0.67

32768 53.6 20 20 107.8 16187 108.505 0.705 0.65

32768 53.6 20 20 107.9 16162 108.672 0.772 0.72

32768 53.6 20 20 108 16145 108.787 0.787 0.73

32768 53.6 20 20 108.1 16126 108.915 0.815 0.75

32768 53.6 20 20 108.2 16111 109.016 0.816 0.75

32768 53.6 20 20 108.3 16081 109.220 0.920 0.85

32768 53.6 20 20 108.4 16063 109.342 0.942 0.87

32768 53.6 20 20 108.5 16053 109.410 0.910 0.84

32768 53.6 20 20 108.6 16039 109.506 0.906 0.83

32768 53.6 20 20 108.7 16017 109.656 0.956 0.88

32768 53.6 20 20 108.8 15992 109.828 1.028 0.94

32768 53.6 20 20 108.9 15980 109.910 1.010 0.93

32768 53.6 20 20 109 15975 109.945 0.945 0.87

32768 53.6 20 20 109.1 15963 110.027 0.927 0.85

32768 53.6 20 20 109.2 15946 110.145 0.945 0.86

32768 53.6 20 20 109.3 15932 110.241 0.941 0.86

32768 53.6 20 20 109.4 15915 110.359 0.959 0.88

32768 53.6 20 20 109.5 15903 110.442 0.942 0.86

32768 53.6 20 20 109.6 15879 110.609 1.009 0.92

32768 53.6 20 20 109.7 15863 110.721 1.021 0.93

32768 53.6 20 20 109.8 15856 110.770 0.970 0.88

32768 53.6 20 20 109.9 15846 110.840 0.940 0.85

reference frequency = 463kHz
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5.3.3 Measurement result of Capacitance 1) 

 

 

 

N Rref(k) Cref(p) Rsen(k) 이론Csen(p) M 측정Csen(p) 오차율

1024 105 27 105 10 2255 10.573 5.729

1024 105 27 105 15 1621 15.500 3.332

1024 105 27 105 20 1268 20.367 1.833

1024 105 27 105 30 889 30.221 0.735

1024 105 27 105 39 685 39.487 1.247

reference frequency = 177kHz

N Rref(k) Cref(p) Rsen(k) 이론Csen(p) M 측정Csen(p) 오차율

1024 105 18 105 10 1481 11.014 10.140

1024 105 18 105 15 1040 15.910 6.067

1024 105 18 105 20 836 21.199 5.995

1024 105 18 105 30 582 31.113 3.709

1024 105 18 105 39 449 40.640 4.206

reference frequency = 273kHz
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1) Condition =30 ℃ 

  

N Rref(k) Cref(p) Rsen(k) 이론Csen(p) M 측정Csen(p) 오차율

1024 105 15 105 10 1298 10.480 4.800

1024 105 15 105 15 948 15.333 2.222

1024 105 15 105 20 731 19.869 0.654

1024 105 15 105 30 512 29.409 1.969

1024 105 15 105 39 395 38.696 0.780

reference frequency = 312kHz

N Rref(k) Cref(p) Rsen(k) 이론Csen(p) M 측정Csen(p) 오차율

1024 105 11 105 10 1024 10.462 4.622

1024 105 11 105 15 693 15.343 2.285

1024 105 11 105 20 543 20.080 0.400

1024 105 11 105 30 377 29.613 1.289

1024 105 11 105 39 293 38.856 0.370

reference frequency = 431kHz

N Rref(k) Cref(p) Rsen(k) 이론Csen(p) M 측정Csen(p) 오차율

1024 105 9 105 10 838 10.300 3.000

1024 105 9 105 15 599 15.029 0.191

1024 105 9 105 20 466 19.427 2.866

1024 105 9 105 30 327 28.501 4.996

1024 105 9 105 39 252 37.430 4.025

reference frequency = 500kHz

N Rref(k) Cref(p) Rsen(k) 이론Csen(p) M 측정Csen(p) 오차율

1024 105 8 105 10 790 9.772 2.284

1024 105 8 105 15 564 14.459 3.607

1024 105 8 105 20 438 18.575 7.127

1024 105 8 105 30 307 27.330 8.900

1024 105 8 105 39 236 35.818 8.158

reference frequency = 543kHz
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5.3.4 Measurement result of Capacitance resolution 1)  [To Be Determined] 

 

1) Condition =30 ℃ 

 

5.3.5 Measurement result of LDO 1)   
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6. APPLICATION GUIDANCE 

The RSC103 can process the various types of the signal in the form of resistance, and capacitance. Thus, 
the external elements of the ROIC are changed depending on the sensing modes. 

 

Resistance/Capacitance sensing 

The RSC103 has the tunable oscillator circuits depending on the external sensing Resistance and capacitance. 
Below the equation is basic equation of RSC103. Using this equation, user can calculate resistance value or 
capacitance value. 

 

 

 

 

 

 

 

 

 Rref [Ohm]: Reference resistance 

 Cref [Farad]: Reference capacitance 

 Rsens [Ohm]: Sensing resistance (Or same value of reference resistor when RSC senses 

capacitance) 

 Csens [Farad]: Sensing capacitance (Or same value of reference capacitor when RSC 

senses resistance) 

 N: Register setting value (This value decides counting window time) 

 M: Number of counting 
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Example of Software 

 

 

7. REGISTER MAPS 

7.1 Single Channel  

 

Address Name Mode Bits Description RC Sensing Setting Temperature Setting

EN_BGR <0> Enable BGR
Default : 1

0 : OFF, 1: ON

EN_TOP_BIAS <1> Enable TOP Bias
Default : 1

0 : OFF, 1: ON

EN_REF_OSC <2> Enable Reference Oscillator
Default : 1

0 : OFF, 1: ON

EN_CH1_OSC <3> Enable CH1 Oscillator ( For sensing )
Default : 1

0 : OFF, 1: ON
 Default : 0

EN_DACA <4> Enable DAC ( For Heater LDO Voltage Control )
Default : 0

0 : OFF, 1: ON

EN_EXT_REF_CLK <5> Enable External Ref. CLK ( For Test )
Default : 0

0 : OFF, 1: ON
Default : 1

EN_EXT_CH1_CLK <6> Enable External CH1 CLK ( For Test )
Default : 0

0 : OFF, 1: ON

CNT_CLK_PHASE <7> Control Clock Phase
Default : 0

0 : In-Phase, 1 : Out of Phase

SEL_TEST_CLKa <8> Select External CLK ( For Test )
Default : 1

1 : Reference CLK, 0: CH1 CLK
Default : 1

VCAP_RST <9> Voltage Capacitor Reset
Default : 0

0 : SW OFF ( Charge ) 1: SW ON ( Discharge )

DEMOD_RST <10> Demodulator Reset
Default : 0

0 : Set, 1 : Reset

EN_TEMP <11> Enable Temperature Circuit
Default : 0

0 : OFF, 1: ON
Default : 1

CNT_PIPO_SEL <12>
Default : 0

0 : OFF, 1: ON

CNT_PIPO_HOLDB <13>
Default : 0

0 : OFF, 1: ON

CNT_ADC_CLK<1:0> <15:14> Control Clock Speed

Default : 00

00 : OFF,

01 : 200k [1MHz],

11 : 100k [2MHz]

Default : 01

00 : OFF,

01 : 200k [1MHz],

11 : 100k [2MHz]

0x00 R/W

 

 

- When fill the blank of Rref, Cref, Csens, user can get a Rsens value. 

- When fill the blank of Rref, Cref, Rsens, user can get a Csens value. 
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Address Name Mode Bits Description RC Sensing Setting Temperature Setting

CNT_S<2:0> <2:0> Heater LDO Voltage Control ( Coarse )
Default : 000

000 : Min, 111 : Max

CNT_DT_P<5:0> <8:3> Default : 000000 Default : 000000

CNT_DT_Q<5:0> <14:9> Default : 000000 Default : 001111

CNT_PIPO_PHASE <15> Control Clock Phase
Default : 0

0 : In-Phase, 1 : Out of Phase

CNT_IBIAS_10uA_REF_ISENS<2:0> <2:0> Control of OPAMP seed current ( Ref. resistor )

Default : 010

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_REF_ISENS<5:0> <8:3> Control of Ref. path current ( Ref. resistor )

Default : 111111

000001: 10uA

000010: 20uA

000011: 30uA

000100: 40uA

       ...

111100: 600uA

111101: 610uA

111110: 620uA

111111: 630uA

CNT_REF_CP<3:0> <12:9> Control of Ref. current ( Charge Pump )

Default : 1111

0001: ~ 0.5uA (1M~10MΩ)

0001~0010: 0.5~5uA (100K~1MΩ)

0010~0011: 5~16.8uA (30K~100KΩ)

0100~0111: 16.8~25.3uA (20K~30KΩ)

1000~1110: 25.3~50.5uA (10K~20KΩ)

1111: 50.5uA ~ (~10KΩ)

CNT_IBIAS_10uA_REF_CP<2:0> <15:13> Control of OPAMP seed current ( Charge Pump )

Default : 010

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

0x01

0x02

Address Name Mode Bits Description RC Sensing Setting Temperature Setting

CNT_S<2:0> <2:0> Heater LDO Voltage Control ( Coarse )
Default : 000

000 : Min, 111 : Max

CNT_DT_P<5:0> <8:3> Default : 000000 Default : 000000

CNT_DT_Q<5:0> <14:9> Default : 000000 Default : 001111

CNT_PIPO_PHASE <15> Control Clock Phase
Default : 0

0 : In-Phase, 1 : Out of Phase

CNT_IBIAS_10uA_REF_ISENS<2:0> <2:0> Control of OPAMP seed current ( Ref. resistor )

Default : 010

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_REF_ISENS<5:0> <8:3> Control of Ref. path current ( Ref. resistor )

Default : 111111

000001: 10uA

000010: 20uA

000011: 30uA

000100: 40uA

       ...

111100: 600uA

111101: 610uA

111110: 620uA

111111: 630uA

CNT_REF_CP<3:0> <12:9> Control of Ref. current ( Charge Pump )

Default : 1111

0001: ~ 0.5uA (1M~10MΩ)

0001~0010: 0.5~5uA (100K~1MΩ)

0010~0011: 5~16.8uA (30K~100KΩ)

0100~0111: 16.8~25.3uA (20K~30KΩ)

1000~1110: 25.3~50.5uA (10K~20KΩ)

1111: 50.5uA ~ (~10KΩ)

CNT_IBIAS_10uA_REF_CP<2:0> <15:13> Control of OPAMP seed current ( Charge Pump )

Default : 010

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

0x01

0x02
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Address Name Mode Bits Description RC Sensing Setting Temperature Setting

CNT_IBIAS_10uA_CH1_ISENS<2:0> <2:0> Control of OPAMP seed current ( Sensing resistor )

Default : 010

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_CH1_ISENS<5:0> <8:3> Control of Sense path current ( Sensing. resistor )

Default : 111111

000001: 10uA

000010: 20uA

000011: 30uA

000100: 40uA

       ...

111100: 600uA

111101: 610uA

111110: 620uA

111111: 630uA

CNT_CH1_CP<3:0> <12:9> Control of Ref. current ( Charge Pump )

Default : 1111

0001: ~ 0.5uA (1M~10MΩ)

0001~0010: 0.5~5uA (100K~1MΩ)

0010~0011: 5~16.8uA (30K~100KΩ)

0100~0111: 16.8~25.3uA (20K~30KΩ)

1000~1110: 25.3~50.5uA (10K~20KΩ)

1111: 50.5uA ~ (~10KΩ)

CNT_IBIAS_10uA_CH1_CP<2:0> <15:13> Control of OPAMP seed current ( Charge Pump )

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

0x03
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Address Name Mode Bits Description RC Sensing Setting Temperature Setting

CNT_OSC_VREF<3:0> <3:0> Control Rsens-to-Isens VREF

Default: 0111(0.5V)

0001: 0.8V

0010: 0.75V

0011: 0.7V

0100: 0.65V

0101: 0.6V

0110: 0.55V

0111: 0.5V

1000: 0.45V

1001: 0.4V

1010: 0.35V

1011: 0.3V

1100: 0.25V

1101: 0.2V

1110: 0.16V

1111: 0.11V

CNT_ADC_CLK_SEL <4> Control Clock Path

Default : 1 (Sensing)

0 : Temp. mode

1: RC sensing mode

Default : 0 (Temp)

CNT_I_COMP<2:0> <7:5> Control Comparator seed current

Default: 010 (10uA)

001: 5uA

010: 10uA

011: 15uA

100: 20uA

101: 25uA

110: 30uA

111: 35uA

CNT_COMP_VH<3:0> <11:8> Control Schmitt trigger Reference High Voltage

Default: 1001(1V)

0001: 1.4V

0010: 1.35V

0011: 1.3V

0100: 1.25V

0101: 1.2V

0110: 1.15V

0111: 1.1V

1000: 1.05V

1001: 1V

1010: 0.95V

1011: 0.9V

1100: 0.85V

1101: 0.8V

1110: 0.76V

1111: 0.72V

CNT_COMP_VL<3:0> <15:12> Control Schmitt trigger Reference Low Voltage

Default: 0111(0.5V)

0001: 0.8V

0010: 0.75V

0011: 0.7V

0100: 0.65V

0101: 0.6V

0110: 0.55V

0111: 0.5V

1000: 0.45V

1001: 0.4V

1010: 0.35V

1011: 0.3V

1100: 0.25V

1101: 0.2V

1110: 0.16V

1111: 0.11V

0x04

Address Name Mode Bits Description RC Sensing Setting Temperature Setting

CNT_DACA<7:0> <7:0> Heater LDO Voltage Control ( Fine )

Default : 00000000

Min : 00000000

…

Max : 11111111

CNT_I_DACA_OPAa<2:0> <10:8> Control Seed Current of Opamp for DACa

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_I_DACA_OPAb<2:0> <13:11> Control Seed Current of Opamp for DACb

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_SLP_TEMP<1:0> <15:14> 0x06<15:14>, 0x05<15:14> Default : 0000

Default : 0001

0001 : 0dB

0010 : 6dB

0x05
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7.2 Multi Channel  

 

Address Name Mode Bits Description RC Sensing Setting Temperature Setting

CNT_I_DACA_OPAc<2:0> <2:0> Control Seed Current of Opamp for DACc

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_DIV_N<4:0> <7:3> Control of Counting Number

Default : 01100

Min : 00001

…

Max : 11111

CNT_IBIAS_10uA_REF_COMP<2:0> <10:8> Control Seed Current of Comparator

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_IBIAS_10uA_LDO_HEAT<2:0> <13:11> Control Seed Current of Opamp (Heater LDO)

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_SLP_TEMP<3:2> <15:14> 0x06<15:14>, 0x05<15:14> Default : 0000

Default : 0001

0100 : 12dB

1000 : 18dB

0x20 R_DIG_OUT<15:0> R <15:0>

0x21 R_DIG_OUT<19:16> R <3:0>

0x22 TEMP_OUT<15:0> R <15:0> Read Temperature data Read 16 Bit Read Only

0x06

Read OnlyRead Sensing data Read 20 Bit

Address Name Mode Bits Description RC Sensing Setting Default

EN_BGR <0> Enable BGR
Default : 1

0 : OFF, 1: ON

EN_TOP_BIAS <1> Enable TOP Bias
Default : 1

0 : OFF, 1: ON

EN_REF_OSC <2> Enable Reference Oscillator
Default : 1

0 : OFF, 1: ON

EN_CH1_OSC <3> Enable CH1 Oscillator ( For sensing )
Default : 1

0 : OFF, 1: ON
Default : 0

EN_CH2_OSC <4> Enable CH2 Oscillator ( For sensing )
Default : 0

0 : OFF, 1: ON

EN_CH3_OSC <5> Enable CH3 Oscillator ( For sensing )
Default : 0

0 : OFF, 1: ON

EN_CH4_OSC <6> Enable CH4 Oscillator ( For sensing )
Default : 0

0 : OFF, 1: ON

CNT_CH_SEL<1:0> <8:7> Select Sensing Channel
Default : 11

00 :  CH4, 01 : CH3, 10 : CH2, 11 : CH1

EN_HEAT_LDO_CH1 <9> Enable Heater LDO_CH1
Default : 0

0 : OFF, 1: ON

EN_HEAT_LDO_CH2 <10> Enable Heater LDO_CH2
Default : 0

0 : OFF, 1: ON

EN_TEMP <11> Enable Temperature Circuit
Default : 0

0 : OFF, 1: ON
Default : 1

CNT_DT_Q<3:0> <15:12>

0x00 R/W
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Address Name Mode Bits Description RC Sensing Setting Default

CNT_DT_Q<5:4> <1:0>

CNT_DT_P<5:0> <7:2>

CNT_PIPO_SEL <8> Default : 0

VCAP_RST <9> Voltage Capacitor Reset
Default : 0

0 : SW OFF ( Charge ) 1: SW ON ( Discharge )

DEMOD_RST <10> Demodulator Reset
Default : 0

0 : Set, 1 : Reset

R_REF<4:0> (sw<4:0>) <15:11> Select Reference Resistor

Default : 00010 (10kOhm)

00001 (1kOhm)

00010 (10kOhm)

00100 (50kOhm)

01000 (100kOhm)

10000 (1000kOhm)

CNT_IBIAS_10uA_ISENS<2:0>

CNT_IBIAS_10uA_CP<2:0>
<2:0> Control of OPAMP seed current ( Ref. resistor )

Default : 010

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_PIPO_PHASE <3> Default : 0 Default : 0

CNT_PIPO_HOLDB <4> Default : 0 Default : 1

CNT_CLK_PHASE <5> Default : 0 Default : 1

CNT_REF_ISENS<5:0> <11:6> Control of Ref. path current ( Ref. resistor )

Default : 10100

000001: 10uA

000010: 20uA

000011: 30uA

000100: 40uA

       ...

111100: 600uA

111101: 610uA

111110: 620uA

111111: 630uA

CNT_REF_CP<3:0> <15:12> Control of Ref. path current ( Charge Pump )

Default : 1000

0001: ~ 0.5uA (1M~10MΩ)

0001~0010: 0.5~5uA (100K~1MΩ)

0010~0011: 5~16.8uA (30K~100KΩ)

0100~0111: 16.8~25.3uA (20K~30KΩ)

1000~1110: 25.3~50.5uA (10K~20KΩ)

1111: 50.5uA ~ (~10KΩ)

0x01

0x02

R/W

R/W
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Address Name Mode Bits Description RC Sensing Setting Default

CNT_CH1_ISENS<5:0> <5:0> Control of sensing path current ( Ref. resistor )

Default : 10100

000001: 10uA

000010: 20uA

000011: 30uA

000100: 40uA

       ...

111100: 600uA

111101: 610uA

111110: 620uA

111111: 630uA

CNT_SLP_TEMP<3:0> <9:6> Default : 0000

Default : 0001

0001 : 0dB

0010 : 6dB

CNT_OSC_VREF<3:0> <13:10> Control Rsens-to-Isens VREF

Default: 0111(0.5V)

0001: 0.8V

0010: 0.75V

0011: 0.7V

0100: 0.65V

0101: 0.6V

0110: 0.55V

0111: 0.5V

1000: 0.45V

1001: 0.4V

1010: 0.35V

1011: 0.3V

1100: 0.25V

1101: 0.2V

1110: 0.16V

1111: 0.11V

CNT_ADC_CLK<1:0> <15:14>

Default : 00

00 : OFF,

01 : 200k [1MHz],

11 : 100k [2MHz]

Default : 01

00 : OFF,

01 : 200k [1MHz],

11 : 100k [2MHz]

CNT_IBIAS_10uA_REF_COMP<2:0> R/W <2:0> Control Seed Current of Comparator

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_I_COMP<2:0> <5:3> Control Comparator seed current

Default: 010 (10uA)

001: 5uA

010: 10uA

011: 15uA

100: 20uA

101: 25uA

110: 30uA

111: 35uA

CNT_COMP_VH<3:0> <9:6> Control Schmitt trigger Reference High Voltage

Default: 1001(1V)

0001: 1.4V

0010: 1.35V

0011: 1.3V

0100: 1.25V

0101: 1.2V

0110: 1.15V

0111: 1.1V

1000: 1.05V

1001: 1V

1010: 0.95V

1011: 0.9V

1100: 0.85V

1101: 0.8V

1110: 0.76V

1111: 0.72V

0x04

0x03 R/W
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Default Setting Single-Channel Multi-Channel 

0x00 000F 0187 

0x01 0000 1000 

0x02 5FFA FFC2 

0x03 5FFA 1C3F 

0x04 7957 9E52 

0x05 1200 B004 

0x06 1262 0000 

Address Name Mode Bits Description RC Sensing Setting Default

CNT_COMP_VL<3:0> <13:10> Control Schmitt trigger Reference Low Voltage

Default: 0111(0.5V)

0001: 0.8V

0010: 0.75V

0011: 0.7V

0100: 0.65V

0101: 0.6V

0110: 0.55V

0111: 0.5V

1000: 0.45V

1001: 0.4V

1010: 0.35V

1011: 0.3V

1100: 0.25V

1101: 0.2V

1110: 0.16V

1111: 0.11V

CNT_I_LDO_CH1_10uA<1:0> <15:14> Control Seed Current of Opamp (Heater LDO1)

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_I_LDO_CH1_10uA<2> <0> Control Seed Current of Opamp (Heater LDO1)

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_I_LDO_CH2_10uA<2:0> <3:1> Control Seed Current of Opamp (Heater LDO2)

Default : 010 (10uA)

5uA : 001

10uA : 010

15uA : 011

20uA : 100

…

35uA : 111

CNT_LDO_CH1_S<2:0> <6:4> Heater LDO 1 Voltage Control ( Coarse )
Default : 000

000 : Min, 111 : Max

CNT_LDO_CH2_S<2:0> <9:7> Heater LDO 2 Voltage Control ( Coarse )
Default : 000

000 : Min, 111 : Max

CNT_DIV_N<4:0> <14:10> Control of Counting Number

Default : 00101

Min : 00001

…

Max : 11111

CNT_ADC_CLK_SEL <15> Control Clock Path

Default : 1 (Sensing)

0 : Temp. mode

1: RC sensing mode

Default

: 0 (Temp)

CNT_DACA_CH1<7:0> <7:0> Heater LDO Voltage Control ( Fine )

Default : 00000000

Min : 00000000

…

Max : 11111111

CNT_DACA_CH2<7:0> <15:8> Heater LDO Voltage Control ( Fine )

Default : 00000000

Min : 00000000

…

Max : 11111111

0x20 R_DIG_OUT<15:0> R <15:0>

0x21 R_DIG_OUT<19:16> R <3:0>

0x22 TEMP_OUT<15:0> R <15:0> Read Temperature data Read 16 Bit

0x04

0x05

0x06

Read Sensing data

R/W

R/W

Read 20 Bit
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8. PACKAGE OUTLINE DIMENSIONS 

8.1 Package Outline 

 

FIGURE 7 FRONT VIEW 

 

FIGURE 8 SIDE VIEW 

 

FIGURE 9 BACK SIDE VIEW 
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8.2 Package Dimensions [mm] 

SYMBOL MIN NOM (mm) MAX 

A 0.7 0.75 0.8 

A1 0 0.02 0.05 

A3 0.203 

b 0.18 0.25 0.3 

D 3.5 

E 3.5 

e 0.5 

L 0.35 0.4 0.45 

K 0.2 - - 

D2 1.95 2 2.05 

E2 1.95 2 2.05 

 Quad-Flat Non-leaded Package. 
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