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1  

…

…

… HY11P13

 

2  

2.1  

 

 1 700nm~14000nm [1] 

 

 

(Near Infra-red, NIR) 700~2,000nm 

(Middle Infra-red, MIR) 3,000~5,000nm 

(Far Infra-red, FIR) 8,000~14,000nm 

.
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2.2  

 

 2  [1] 

A+R+T=1  

2.2.1  

T=0 

R1E

R1A

1RA





 

R=0 

R≠0 R=0.1 0.2… 

 

 3 [1] 

.



紅外線感測器應用說明書 
                      

 

© 2008 -2012 HYCON Technology Corp 
www.hycontek.com 

 APD-SD18009-V05_TC
Page 5

 

2.2.2  

 
 4 [1] 

 4  

2.2.3  

 
 5 ( ) [1] 
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2.2.4  

 

 6 [1] 

( 5 µm) (

1.0 2.2 3.9µm) ” ”  

2.3  

 
 7 [1] 

 

2.4  

(IR sensor)  

Thermopile Thermistor  8  
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 8 [2] 

Thermopile  

Thermopile ((  9))

0.01℃ 25℃ ±0.03℃

IR Sensor  

Thermopile  

   
 
   ],,[       

,       

]13.27313.273[ 44

refareft

at

atout

TTfTTfK

TTfK

TTKV





…………. (1) 

Vout Thermopile  

K Sensitivity of Thermopile 

Tt Target Temperature ( )℃  

Ta Ambient Temperature ( )℃  

0
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Temp

℃
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 9 Thermopile  

Good Thermopile  

 Tt=Ta , Vout=0 

 K ,  

Thermistor  

(  10) IR sensor

< 0.05°C  

Thermistor  

)]}
13.27325

1
()

13.273

1
[({

25)( 





 T
B

th eRTR …………. (2) 

Rth(T) Thermistor  

B Sensitivity of Thermistor 

R25 25℃  
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 10 Thermistor  

 

2.5  

(IR sensor)

” HY11P13 ”  11

 

      
 11  

 

.
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 12 HY11P 8 OTP (HY11P13)[3] 

 8 , 69  

 2.0V to 3.6V -40 ~85℃ ℃ .  

 RC 6 CPU

 

  300uA 2MHz 

  3uA@28KHz 

  1uA 

 4KWord OTP (One Time Programmable) Type 256Byte  

 Brownout and Watch dog Timer CPU  

 18-bit Σ∆ADC  

  PGA (Programmable Gain Amplifier) 1/4 ,1/2, 1. …..128 10

 

 ,  

 (32 )  

  

 (<1uVpp) , 

 

 1.2V Push-Pull  

 10mA 4  

 4x20 LCD  

 Static 1/2 1/3 1/4 Duty 1/2 1/3 Bias  

 Charge Pump 4 LCD  

 8-bit Timer A 

 16-bit Timer B Capture/Compare  

.
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 16 -bit Timer C PWM/PFD  

 SPI   

…. 

.
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3  

3.1  

 

 13  

 

 

MCU HY11P13  

EEPROM 24LC02  

Sensor M21 or Z11  

.
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3.2  

 

 14 HY11P13  

 Thermopile LNOP OPM[1:0] 10

11 Chopper  

Thermistor Thermopile

HY11P13

 

37H OPCN1 ENOP OPM[1] OPM[0] OPP[1] OPP[0] OPN[2] OPN[1] OPN[0]

3CH ADCCN1 ENADC ENHIGN ENCHP PGAGN[1] PGAGN[0] ADGN[2] ADGN[1] ADGN[0]

3DH ADCCN2 INBUF VRBUF VREGN DCSET[2] DCSET[1] DCSET[0]

3EH ADCCN3 OSR[2] OSR[1] OSR[0]

3FH AINET1 INH[2] INH[1] INH[0] INL[2] INL[1] INL[0] INIS OPIS

40H AINET2 VRH[1] VRH[0] INX[1] INX[0] VRL[1] VRL[0]

 

 1 HY11P13  

 

RFZ: [ADCCN1,AINET1,AINET2]=[82H, 0CH, 48H],  

Rref offset 

.
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  RF: [ADCCN1,AINET1,AINET2]=[82H, 0CH, 40H] 

  Rref ( offset) 

RSZ: [ADCCN1,AINET1,AINET2]=[82H, 68H, 48H] 

Thermistor offset 

RS: [ADCCN1,AINET1,AINET2]=[82H, 68H, 40H] 

Thermistor ( offset) 

TPZ: [OPCN1,ADCCN1,AINET1,AINET2]=[C1H, 87H, 20H, 40H] 

Thermopile offset (TS- ) 

TP: [OPCN1,ADCCN1,AINET1,AINET2]=[C9H, 87H, 20H, 40H] 

Thermopile (TS+ ) 

 

RF_count(RF-RFZ) thermistor

RS_count(RS-RSZ)  

R

k100

count_RS

count_RF
 .... (3) 

RF_count RS_count (3)

 

 

 

TPZ

ADC count TP ( ) TP_count 

(TP-TPZ) VR  [ ] – [

 ]  

count_TP

VR
Gain  .... (4) 

TP_count × Gain=  

  

.
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3.3  

3.3.1  

M21 Z11 Sensor Table Sensor

 

Normal

PT1.5

1 0

Calibration

Sensor Select
PT1.6

PT1.6=1 PT1.6=0

Z11 Table M21 Table

Offset Table
PT1.7

PT1.7=1(ON) PT1.7=0(OFF)

On
offset table

Off
offset table

PT1.0

0 1

Show
TP Temp

Show
- - -

PT1.5=0
 over 3 seconds

YES NO

Calibrate 
Thermopile
Show CAL2

Calibrate 
Thermistor
Show CAL1

Sensor select
PT1.6

Sensor select
PT1.6

PT1.6=1

Z11 
TP Gain

PT1.6=0

M21
TP Gain

PT1.6=1 PT1.6=0

Z11
TS Gain

M21
TS Gain

TP Temp and 
internal AD 

change

TS Temp and 
internal AD 

change

PT1.1 PT1.1

1 0 1 0

Show TP 
Temp or 

internal AD

Show TS 
Temp or 

internal AD

Save to 
EEPROM

Save to 
EEPROM

Show
CB XX.XX

Show
CA XX.XX

PT1.0 PT1.0

1 1

0 0

Power on

 
 15  

.
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3.3.2  

 “- - -°C”  

 PT1.0  

 Thermistor Thermopile “- - -°C”  

 Thermistor Thermopile XX.XX°C  

 PT1.5 1-2Sec Thermistor PT1.6=high

Z11 PT1.6=low M21  

 Thermistor CAXX.XX°C PT1.1

 

 Thermistor PT1.0  

 PT1.5 3Sec Thermopile PT1.6=high

Z11 PT1.6=low M21  

 Thermopile CbXX.XX°C PT1.1

 

 Thermopile PT1.0  

 PT1.7=low PT1.7=high  

 PT1.6=low M21 PT1.6=high Z11  

 PT1.0  

 PT1.0  

 “- - -°C”  

 EEPROM EEPROM 10H-1BH

1BH 5AH EEPROM  
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4  

 Operation voltage 2.4~3.6V 

 Sleep mode current 0.63uA 

 Operation mode current 0.5mA 

 Mode 

 Calibration mode 

 User mode 

 Measure range 

 Environment Temperature:0~50℃ 

 Target Temperature:0~100℃ 

 Calibration 

 Environment Temperature:25℃ 

 Target Temperature:37℃ 

 Resolution: 0.01℃ 

5 System ESD 

Thermopile Sensor NTC Negative Sensor VSS

Sensor Sensor

Sensor NTC Negative

VSS VSS

PCB Layout  

   

 16 Bottom view of thermopile 

 System ESD

Sensor

 

 (air-gap discharge): Pass up to ±16KV; 

 (contact discharge): Pass up to ±8KV;  

 

.
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 17  

PCB Sensor

Sensor VSS Sensor

 

 18 19 PCB Top view and bottom view, J2 IR Sensor

IR Sensor

 

  

 18 PCB Top View        19 PCB Bottom View 

.
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 20 21 IR Sensor ADC VSS Sensor

OPA ADC Sensor VSS

VSS  

   

 20 Sensor ground_Top View     21 Sensor ground_Bottom View  

 

22 23 VSS

VSS VSS

Sensor PCB HY11P

PCB APD-PCB001  

  

 22 Chip ground_Top View     23 Chip ground_Bottom View  

 

.

http://www.hycontek.com/attachments/MSP/APD-PCB001_TC.pdf�
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6 EMC 

(ElectroMagnetic Compatibility, EMC) ,

EMC

(ElectroMagnetic Susceptibility, EMS) (Radiated 

Susceptibility, RS)  

 System ESD Grounding

EMC Thermopile

(OPA) (ADC)

Thermopile 50 400

OPA ADC OPA

10 50 100

100 OPA

25 ADC (ADGN) 4 100

 

RS EN 61000-4-3(80MHz 1GHz)

Radio frequency(RF) RF

80MHz 1GHz 1.01 3V/M

3 80% (Amplitude 

Modulation, AM), 1Khz ±0.3℃  

 
 24 RS   

 

7 Demo Code  

Demo Code-IR_M21 and Z11_V08 for EMI (Gain16).rar 

IR.asm 

Demo Code-IR_M21 
and Z11_V09 for EM

 

 

.
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8  

[1] “Principles of Noncontact Temperature Measurement” www.raytek.com 

[2] http://www.semitec.co.jp/  

[3] http://www.hycontek.com/  

  

9  
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19  

System ESD  

EMC  

V05 19 Demo Code V09 ADC Output  
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