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4.1. 
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4.2. 

4.2.1. 

4.2.2. 
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4.3. 

4.3.1. 

4.3.2. 

VDin/2*GAIN_PGAVCMinVP_PGA +=

VDin/2*GAIN_PGAVCMinVN_PGA −=

VCMin VDin PGA PGA

VP _ PGA VN _ PGA

0.3V-AVDD<VP(N)_PGA  < 0.3V+AGND

2VDin(max)/*GAIN_PGA-0.3V-AVDD <VCMin  < 2VDin(max)/*GAIN_PGA+0.3V+AGND

GAIN_PGA

PGAVref/GAIN_*0.8VDin(max) 

PGA PMOS

1V-AVDDVIP(N) 

5 /16 AVDD（ ）

-

+

+

-

+
-
-
+

VIP

VIN

VN_PGA

VP_PGA

RFI Filter PGA ADC

24-bit
ADC
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ADC PGA

Vref Vref/GAIN _ PGA

ADC

23 23VINP VINN Vtp(V)
ADCraw *GAIN_PGA*2 *GAIN_PGA*2

Vref 1.1

−
= =

ADCraw ADCraw

ADC

)RMS(log24ENOB ADC2RMS −=

ADCRMS ADC

ADCENOBRMS ADCENOBNF

2.7ENOBENOB RMSNF −=

 

4.4. 

4.5. 
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VTP

VTP

VTP[65 35 ] VTP[65 25 ]* 1 {35 -25 }*TCsens= +℃ ℃ ℃ ℃ ℃ ℃， ， （ ）
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4.6. 
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4.6.1. 

4.6.2. 

4.7. 
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4.8. 

4.9. 

4.9.1. 

⚫ 

⚫ 𝑇𝑎

环境温度控制 :25°C

黑体辐射源25°C

合封成品

⚫ 

⚫ 
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⚫ 

⚫ 𝑉𝑡𝑝

⚫ 

4.9.2. 

⚫ 𝑇𝑎

环境温度控制 :25°C

黑体辐射源40°C

合封成品

⚫ 

⚫ 

𝑉𝑡𝑝

𝑉𝑡𝑝 𝑉𝑡𝑝

𝑉𝑡𝑝 𝑉𝑡𝑝 𝑉𝑡𝑝

⚫ 𝑉𝑡𝑝

⚫ 𝑇𝑜
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4.10. 

4.10.1. 
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S

1-7 8 9 1-7 8 9 1-7 8 9

地址 读/写 应答 数据 应答 数据 应答

开始
状态

结束
状态

P

SDA

SCL

SDA

SCL

SDA

tBUF

tHDSTA

tLOW

tHIGH

tSUSTA

tHDDAT tSUDAT

tSUSTO

t  t  
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4.10.2. 

1024*
Tomin-Tomax

Tomin-Tobj
clePWM_dutycy =

4.10.3. 
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5.1. 

 

0x00 

Soft Reset 
W 

7-6  

4-3, 

1-0 

 

2’b0 

2’b0 

2’b0 

Reserved 

5, 2 SOFTRESET 1’b0 
Write 1 to Bit 5 and Bit 2 to reset entire chip,auto clear to 

0 after reset 

0x02 

Data_ready 
R 

7-4  4’b0 Reserved 

3 Temp_rdy 1’b0 1’b1: Tobj data after DSP ready 

2 To2_drdy 1’b0 1’b1: To2 data after calibration ready 

1 To1_drdy 1’b0 1’b1: To1 data after calibration ready 

0 Ta_drdy 1’b0 

1’b1: Ambient temperature 

(internal temperature sensor) Ta data after calibration 

ready 

0x03 

Data_ready 

R 

 

7  1’b0 Reserved 

6 To2_raw_drdy 1’b0 1’b1: To2 raw data before calibration ready 

5 To1_raw_drdy 1’b0 1’b1: To1 raw data before calibration ready 

4 Ta_raw_drdy 1’b0 

1’b1: Ambient temperature 

(internal temperature sensor) Ta raw data before 

calibration ready 

3-0  4’b0 Reserved 

0x04 

Error_code 
R 

7-2  6’b0 Reserved 

1 eeprom_loaded 1’b0 1’b1: eeprom loaded 

0  1’b0 Reserved 
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0x10 

DATA1_MSB 
R 7-0 

data1_out 

<23:16> 
8’b0 

Object temp out Tobj after DSP and IIR filter, 2’s 

complement. 

DATA1/214( ) 

0x11 

DATA1_CSB 
R 7-0 

data1_out 

<15:8> 
8’b0 

0x12 

DATA1_LSB 
R 7-0 

data1_out 

<7:0> 
8’b0 

0x16 

TEMP_MSB 
R 7-0 

temp_value 

<23:16> 
 

Ambient temp out  

(internal temperature sensor) Ta data after calibration,  

2’s complement. 

TEMP/214( ) 

0x17 

TEMP_CSB 
R 7-0 

temp_value 

<15:8> 
 

0x18 

TEMP_LSB 
R 7-0 

temp_value 

<7:0> 
 

0x19 

DATA1_CAL_MSB 
R 7-0 

data1_cal_out 

<23:16> 
 

Channel 1 To1 data after calibration,  

2’s complement. 

Vtp data 

DATA1/216(±128mV) 

DATA1/219(±16mV) 

0x1A 

DATA1_CAL_CSB 
R 7-0 

data1_cal_out 

<15:8> 
 

0x1B 

DATA1_CAL_LSB 
R 7-0 

data1_cal_out 

<7:0> 
 

0x1C 

DATA2_CAL_MSB 
R 7-0 

data2_cal_out 

<23:16> 
 

Channel 2 To2 data after calibration, 

 2’s complement. 

Vtp data 

DATA2/216(±128mV) 

DATA2/219(±16mV) 

0x1D 

DATA2_CAL_CSB 
R 7-0 

data2_cal_out 

<15:8> 
 

0x1E 

DATA2_CAL_LSB 
R 7-0 

data2_cal_out 

<7:0> 
 

0x22 

DATA1_RAW_MSB 
R 7-0 

data1_raw_out 

<23:16> 
 

Channel 1 To1 raw data before calibration,  

2’s complement. 

ADCraw 

0x23 

DATA1_RAW_CSB 
R 7-0 

data1_raw_out 

<15:8> 
 

0x24 

DATA1_RAW_LSB 
R 7-0 

data1_raw_out 

<7:0> 
 

0x25 

DATA2_RAW_MSB 
R 7-0 

data2_raw_out 

<23:16> 
 

Channel 2 To2 raw data before calibration,  

2’s complement. 

ADCraw 

0x26 

DATA2_RAW_CSB 
R 7-0 

data2_raw_out 

<15:8> 
 

0x27 

DATA2_RAW_LSB 
R 7-0 

data2_raw_out 

<7:0> 
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0x28 

TEMP_RAW_MSB 
R 7-0 

temp_raw_value 

<23:16> 
 

Ambient temperature(internal temperature sensor) Ta 

raw data before calibration, 

 2’s complement. 

ADCraw 

0x29 

TEMP_RAW_CSB 
R 7-0 

temp_raw_value 

<15:8> 
 

0x2A 

TEMP_RAW_LSB 
R 7-0 

temp_raw_value 

<7:0> 
 

0x30 

CMD 
RW 

7-6  2’b0 Reserved 

5 sleep_en 1’b0 
1'b1: enter sleep mode; 

1'b0: exit sleep mode. 

4 clk_mode 1’b0 1'b0: 600KHz; 1'b1: 1.2MHz 

3 mode_en 1’b0 1'b1: start FSM 

2-0 mode_sel<2:0> 3’b0 

3’b000/001: single-channel  

continous conversion (Ta-To1); 

3’b010: dual-channel  

continous conversion (Ta-To1-To2) 

3’b011: fast-dual channel mode (To1-To2) 

0x31 

Sleep_time 
RW 7-0 Sleep_time<7:0> 8’b0 

0x00: 100ms 

0x01: 200ms 

0x02: 300ms 

… 

0xFF: 25.6s 

0x40 

BLOW_start 

RW 7-2 Blow_start<5:0> 6’b0 Blow_start<5:0>==6'b011010, to blow EEPROM. 

 1-0  2’b0 Reserved, 2’b00: Use auto mode 

 

5.2. 

 

0x90 

ID0 
RW 7-0 ID0<7:0> EE_0 Chip ID0 for customer 

0x91 

ID1 
RW 7-0 ID1<7:0> EE_1 Chip ID1 for customer 

0x92 

Chip_Address 
RW 

7 
Chip_Address<6:0> EE_2 

Chip_Address<6:0>:  I2C Address 

7'h7F is an always effective address 6-0 

0x93 

System_Config_1 
RW 7-5 FILT_COEF<2:0> EE_3 

IIR filter coefficient. 

3'b000: disable IIR filter; 

3'b001: suppress 17% of signal; 
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3'b010: suppress 25% of signal; 

3'b011: suppress 50% of signal; 

3'b100: suppress 63% of signal; 

3'b101: suppress 75% of signal; 

3'b110: suppress 88% of signal; 

3'b111: suppress 94% of signal. 

4-3 output_mode<1:0> 

2’b00: I2C, 2’b01: PWM, 2’b10: Relay, 2’b11. I2C. 

Latched after EEPROM loaded. Changes made to this 

will take effect only if this value is programmed to 

EEPROM and then reset the chip. 

2-0 OSR_T<2:0> 

OSR for ambient temperature measurement. 

000:512X, 001:1024X, 010:2048X, 011:4096X, 100:128X, 

101:256X, 110:8192X, 111:16384X. 

0x94 

System_Config_2 
RW 

7 adc_dither_en 

EE_4 

1'b1 Enable ADC internal dither 

6 SERIAL_filter_en 1'b1 Enable I2C input deglitch filter 

5-4 PGA_PWR<1:0> 
Reserved 

Trade-off between power and noise. 

3 Relay_OUT_Polarity 
1'b0: output 1 when higher than threshold. 

1'b1: output 1 when lower than threshold 

2 SLEEP_OUT_Polarity 

(I2C) Always output 1 when not trigger INT, output 0 

when trigger INT, when trigger INT, leave 

SLEEP_MODE. 

1'b0: trigger INT when temp is higher than threshold; 

default 

1'b1: trigger INT when temp is lower than threshold. 

1 VT_SCALE 1'b0: ±16mV; 1'b1: ±128mV 

0 input_swap 
Set to 1 in case Thermopile sensor +/- bond to 

NSA3300 in reverse manner 

0x95 

Sensor_Channel1_Config 
RW 

7-6  

EE_5 

Reserved 

5-3 Gain_P<2:0> 

000: gain=8, 001: gian=12, 010: gain=16,  

011: gain=32, 100: gain=48, 101: gain=64,  

110: gain=96, 111: gain=128 

2-0 OSR_P<2:0> 
000:512X, 001:1024X, 010:2048X, 011:4096X, 100:128X, 

101:256X, 110:8192X, 111:16384X. 

0x96 

Sensor_Channel2_Config 
RW 

7-6  

EE_6 

Reserved 

5-3 Gain_P<2:0> 

000: gain=8, 001: gian=12, 010: gain=16, 011: gain=32, 

100: gain=48, 101: gain=64, 110: gain=96,       

111: gain=128 

2-0 OSR_P<2:0> 
000:512X, 001:1024X, 010:2048X, 011:4096X, 100:128X, 

101:256X, 110:8192X, 111:16384X. 
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0x97 

BPS_CONFIG 
RW 

7-4  
EE_7 

Reserved 

3-0 RES_DAC<3:0> 4'b1101: 5/16*AVDD(suggested) 

0x9F 

Tomax_1 
RW 7-0  EE_15 

Tomax_1: To_max<15:8> 

Tomax_2: To_max<7:0> 

To_max<15:0> /64 mapping to real setting 

maximum  
0xA0 

Tomax_2 
RW 7-0  EE_16 

0xA1 

Tomin_1 
RW 7-0  EE_17 

Tomin_1: To_min<15:8> 

Tomin_2: To_min<7:0> 

To_min<15:0> /64 mapping to real setting 

minimum  
0xA2 

Tomin_2 
RW 7-0  EE_18 

0xA3 

PWMCTRL 
RW 7-0  EE_19 

Period of PWM output, where 1x PWM period stands 

for ~1706us 

0: 256x; 1: 1x; 2: 2x, ..., 255: 255x. 

0xA4 

Emissivity_1 
RW 7-0  EE_20 

Emissivity range 0.05 ~ 1 

Emissivity_1: Emissivity<15:8> 

Emissivity_2:  Emissivity<7:0> 

LSB=215 

2’s complement, i.e. 0.05*215-1 

0xA5 

Emissivity_2 
RW 7-0  EE_21 

0xA6 

TCsens_1 
RW 7-0  EE_22 

TCsens range  -0.5%/K ~ +0.5%/K 

TCsens_1: TCsens<15:8> 

TCsens_2: TCsens<7:0> 

LSB=222 

i.e. 0.1%/K: 0.001*222 

0xA7 

TCsens_2 
RW 7-0  EE_23 

0xA8 

T_threshold_1 
RW 7-0  EE_24 

Relay mode threshold 

T_threshold_1: T_threshold<15:8> 

T_threshold_2: T_threshold<7:0> 

LSB=mV*28 

0xA9 

T_threshold_2 
RW 7-0  EE_25 

0xAA 

T_hyst_1 
RW 7-0  EE_26 

Relay mode hysteries 

T_hyst_1: T_hyst<15:8> 

T_hyst_2: T_hyst<7:0> 

LSB=mV*28 

0xAB 

T_hyst_2 
RW 7-0  EE_27  

0xAC 

T_threshold_sleep_MSB 
RW 7-0  EE_28 Sleep mode INT threshold 

T_threshold_sleep<15:0> 

LSB=mV*28 
0xAD 

T_threshold_sleep_LSB 
RW 7-0  EE_29 
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0xAE 

CH1_OFF_MSB 
RW 7-0  EE_30 Channel1 To1 calibration 

CH1_OFF<15:0> 

0x7FFF->0.5*Vref=0.5*1.1->vtp=0.5*1.1/PGAgain 
0xAF 

CH1_OFF_LSB 
RW 7-0  EE_31 

0xB0 

CH1_GAIN_MSB 
RW 7-0  EE_32 

Channel1 To1 calibration 

CH1_GAIN<15:0> 0xB1 

CH1_GAIN_LSB 
RW 7-0  EE_33 

0xB2 

CH1_KS_MSB 
RW 7-0  EE_34 CH1_KS<11:4> 

0xB3 

CH1_KSS_MSB 
RW 7-0  EE_35 CH1_KKS<11:4> 

0xB4 

CH1_KS_LSB 
RW 

7-4  
EE_36 

CH1_KS<3:0> 

3-0  CH1_KSS<3:0> 

0xB5 

CH2_OFF_MSB 
RW 7-0  EE_37 

Channel2 To2 calibration 

CH2_OFF<15:0> 0xB6 

CH2_OFF_LSB 
RW 7-0  EE_38 

0xB7 

CH2_GAIN_MSB 
RW 7-0  EE_39 

Channel2 To2 calibration 

CH2_GAIN<15:0> 0xB8 

CH2_GAIN_LSB 
RW 7-0  EE_40 

0xB9 

CH2_KS_MSB 
RW 7-0  EE_41 CH2_KS<11:4> 

0xBA 

CH2_KSS_MSB 
RW 7-0  EE_42 CH2_KKS<11:4> 

0xBB 

CH2_KS_LSB 
RW 

7-4  
EE_43 

CH2_KS<3:0> 

3-0  CH2_KSS<3:0> 

0xC0 

VT_DATA1_MSB 
RW   EE_48 

 

25  VT table - Vtp data 1 

Mapping to Tomin 

 

0xC1 

VT_DATA1_LSB 
RW   EE_49 

0xC2 

VT_DATA2_MSB 
RW   EE_50  

25 VT table - Vtp data 2 

 
0xC3 

VT_DATA2_LSB 
RW   EE_51 
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0xC4 

VT_DATA3_MSB 
RW   EE_52  

25  VT table - Vtp data 3 

 
0xC5 

VT_DATA3_LSB 
RW   EE_53 

0xC6 

VT_DATA4_MSB 
RW   EE_54  

25 VT table - Vtp data 4 

 
0xC7 

VT_DATA4_LSB 
RW   EE_55 

0xC8 

VT_DATA5_MSB 
RW   EE_56  

25 VT table - Vtp data 5 

 
0xC9 

VT_DATA5_LSB 
RW   EE_57 

0xCA 

VT_DATA6_MSB 
RW   EE_58  

25  VT table - Vtp data 6 

 
0xCB 

VT_DATA6_LSB 
RW   EE_59 

0xCC 

VT_DATA7_MSB 
RW   EE_60  

25  VT table - Vtp data 7 

 
0xCD 

VT_DATA7_LSB 
RW   EE_61 

0xCE 

VT_DATA8_MSB 
RW   EE_62  

25 VT table - Vtp data 8 

 
0xCF 

VT_DATA8_LSB 
RW   EE_63 

0xD0 

VT_DATA9_MSB 
RW   EE_64  

25  VT table - Vtp data 9 

 
0xD1 

VT_DATA9_LSB 
RW   EE_65 

0xD2 

VT_DATA10_MSB 
RW   EE_66  

25 VT table - Vtp data 10 

 
0xD3 

VT_DATA10_LSB 
RW   EE_67 

0xD4 

VT_DATA11_MSB 
RW   EE_68  

25 VT table - Vtp data 11 

 
0xD5 

VT_DATA11_LSB 
RW   EE_69 
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0xD6 

VT_DATA12_MSB 
RW   EE_70  

25 VT table - Vtp data 12 

 
0xD7 

VT_DATA12_LSB 
RW   EE_71 

0xD8 

VT_DATA13_MSB 
RW   EE_72  

25  VT table - Vtp data 13 

 
0xD9 

VT_DATA13_LSB 
RW   EE_73 

0xDA 

VT_DATA14_MSB 
RW   EE_74  

25 VT table - Vtp data 14 

 
0xDB 

VT_DATA14_LSB 
RW   EE_75 

0xDC 

VT_DATA15_MSB 
RW   EE_76  

25 VT table - Vtp data 15 

 
0xDD 

VT_DATA15_LSB 
RW   EE_77 

0xDE 

VT_DATA16_MSB 
RW   EE_78  

25  VT table - Vtp data 16 

 
0xDF 

VT_DATA16_LSB 
RW   EE_79 

0xE0 

VT_DATA17_MSB 
RW   EE_80  

25 VT table - Vtp data 17 

 
0xE1 

VT_DATA17_LSB 
RW   EE_81 

0xE2 

VT_DATA18_MSB 
RW   EE_82  

25 VT table - Vtp data 18 

 
0xE3 

VT_DATA18_LSB 
RW   EE_83 

0xE4 

VT_DATA19_MSB 
RW   EE_84  

25  VT table - Vtp data 19 

 
0xE5 

VT_DATA19_LSB 
RW   EE_85 

0xE6 

VT_DATA20_MSB 
RW   EE_86  

25 VT table - Vtp data 20 

 
0xE7 

VT_DATA20_LSB 
RW   EE_87 
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0xE8 

VT_DATA21_MSB 
RW   EE_88  

25  VT table - Vtp data 21 

 
0xE9 

VT_DATA21_LSB 
RW   EE_89 

0xEA 

VT_DATA22_MSB 
RW   EE_90  

25 VT table - Vtp data 22 

 
0xEB 

VT_DATA22_LSB 
RW   EE_91 

0xEC 

VT_DATA23_MSB 
RW   EE_92  

25 VT table - Vtp data 23 

 
0xED 

VT_DATA23_LSB 
RW   EE_93 

0xEE 

VT_DATA24_MSB 
RW   EE_94  

25 VT table - Vtp data 24 

 
0xEF 

VT_DATA24_LSB 
RW   EE_95 

0xF0 

VT_DATA25_MSB 
RW   EE_96  

25  VT table - Vtp data 25 

 
0xF1 

VT_DATA25_LSB 
RW   EE_97 

0xF2 

VT_DATA26_MSB 
RW   EE_98 

25  VT table - Vtp data 26 

 0xF3 

VT_DATA26_LSB 
RW   EE_99 

0xF4 

VT_DATA27_MSB 
RW   EE_100  

25 VT table - Vtp data 27 

 
0xF5 

VT_DATA27_LSB 
RW   EE_101 

0xF6 

VT_DATA28_MSB 
RW   EE_102  

25 VT table - Vtp data 28 

 
0xF7 

VT_DATA28_LSB 
RW   EE_103 

0xF8 

VT_DATA29_MSB 
RW   EE_104  

25 VT table - Vtp data 29 

 
0xF9 

VT_DATA29_LSB 
RW   EE_105 
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0xFA 

VT_DATA30_MSB 
RW   EE_106  

25 VT table - Vtp data 30 

 
0xFB 

VT_DATA30_LSB 
RW   EE_107 

0xFC 

VT_DATA31_MSB 
RW   EE_108  

25  VT table - Vtp data 31 

 
0xFD 

VT_DATA31_LSB 
RW   EE_109 

0xFE 

VT_DATA32_MSB 
RW   EE_110 

25 VT table - Vtp data 32 

Mapping to Tomax 0xFF 

VT_DATA32_LSB 
RW   EE_111 

 

 

TA
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