TN9 Z[AMNEEE v

A N
——
/ }w‘
~ ~




TNO ZLAMNEE TR
- Tn

Hx

1 fiE=t 3
BT 2007 oottt 3
2 RECEAN 4
2.1 T IR Rt 4
2 P 5
2.3 MR 6
24 FEEFFE oo et 7
Bl BB 7
B2 TEITRBIE Lo 7
3.3 PIEERHTE] ovvereeeesesseeseeseeeseRR 9
3.4 TINO; TIND F IRl s e e s e s eee e ee s ees e eeeeeeeee 10

4 fl&FﬁfﬁJH} 11
A1 P oottt 11
B2 SPIFT oottt 12
27 [FEUET e 73

E A o OO 73
423 5L fEsas i 2 s L fE ST ,—?j;k;ﬁﬁ;[/ FEPROM).............oooooooeoeeeeoeeeeeeeeeeeeeee 4

5 #1137 15: HUB-D 15
6 PC | 17> 16




TNO ZLAMNEE TR

- Tn

Wit
ASCHEGR T TNm (TNO; TN9)ZR 517 5 (4 FH 77 v

R4 2005.3

€
BURFTAT . 2442 > #5102 2 80T PRI 1 o b o) 5 8 150 1 by

Limited Warranty:
This data sheet contains information specific to products manufactured at the time of its publication,
Contents herein do not constitute a warranty.

Trademark Acknowledgements:
All trademarks are the property of their respective owners.
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Fig 1. the Infrared Radiation Spectreum

Infrared, just like any light ray, is an Electromagnetic Radiation, with lower frequency (or longer
wavelength) than visual light. Anything above absolute zero (-273.15 degrees Celsius or 0 degrees
Kelvin), radiates in the infrared. Even ice cube, snow, your refrigerator emit infrared.

The Stefan-Boltzmann Law, where the total radiation energy is proportional to the fourth power of
the absolute temperature and Wien Displacement Law, the product of the peak wavelength and the
temperature is found to be a constant, are implemented in the TNm infrared thermometer module.
The infrared radiation of measure target is collected by a infrared mirror through a IR filter of 5 or
8um cut in frequency to the infrared thermopile detector. The detector signal will be amplified and
digitalize by the low noise and high linearity OP and AD convertor. The ambient temperature
sensor( usually included in the same package as the thermopile detector ) is set in the space near the
optical system to detect the fast change of the ambient temperature. The signal processing section
receives the signals from these temperature sensors to calculate the target surface temperature by a
mathematical algorithm.
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Fig 2. Field of View
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Beware the Vignette
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Fig 3. Good Design Field of View
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Bad Design Vignette
The Sensor “see” the edge of the housing
So the measurement in fact is the averaging of the real target and the edge of housing.
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THERE |l | - 4 6 | ma B 60Kl
A HLR IstaY - 2 3 HA VDD = 3.0V
NG Vin 2.0 - - \% VDD = 3.0V
AN Vi - - 0.8 \ VDD = 3.0V
R B | Ton - 2.0 - mA | VDD=3.0V, V=24V
IR iR | Too - 2.5 - mA | VDD=3.0V, V,,=0.8V

(VDD =4.5V, Tp =25C)

HE
8 5 Wiy W5
B/ME | BEMH. | BXE
TAEHL & VDD 3.6 - 5.0 \Y%
. VDD = 4.5V,
TAEHR Top - 6 9 mA Fpy, = 600KHz
S FLT IstBY - 3 4.5 HA VDD = 4.5V
LN Vin 3.0 - - HA VDD = 4.5V
LN Vi - - 0.8 HA VDD = 4.5V
L R | Ton - 2.0 - mA | VDD=4.5V, V., =3.5V
(G AF i | Tou - 2.5 - mA | VDD =45V, Vo ~ 0.8V
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R IS -33~220°C / -27~428°F
TAEYEH -10~50°C / 14~122°F
KiJ¥ Tobj=15~35°C, Tamb=25°C +/-0.6°C
GRS #AC +/-2%, 2°C
SN (-9.9~199.9°C) 1/16°C=0.0625 (fall range)
i 3 15 1) (90%) 17
D:S 1:1
LS 0.01~1 step.01
R ES 1.4Hz
R 12x13.7x35mm
Bk 5um-14um
g NORAT D) 9
CiV 3V = 5V wlikfF
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Fig 6. Typical Diagram
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Fig 7. Timing of SPI
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ItemMSB | LSB Sum | CR

Item “L”(4CH): Tobj (H briliJE)
“P(66H): Tamb (AL F)

MSB 8 bit Data #3347

LSB 8 bit Data fAL g N7

Sum Ttem+MSB+LSB=Sum

CR ODH, #5difs B

B+
1. HAEE

4C |14 [2A | 8A | OD

Item 4CH~> “L” Hind b
Data MSB 14H
LSB 2AH
SRR [Hex2Dec(142AH)]/16-273.15=49.475 C
Sum Ky # Al 4CH+14H+2AH=8AH (Only Low Byte)
CR ODH >’ [H[ 4=~ M5 B 45

2. IR

66 |12 |C3 |3B | OD

Item 66H> “f IR S
Data MSB 12H
LSB C3H
SEPRUREE [Hex2Dec(12C3H)]/16-273.15=27.03 °C
Sum i £ fll 66H+12H+C3H=3BH (Only Low Byte)
CR ODH > [FIZ=£R~ {5 B4l
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1

1)

2)

3)

T AN A R AR T IR PR R R B 3 020,95 2 B AE 4 & 1 & S R $23050.95 (| &L Tfﬁfjf
AR SRR S > SB[ -

SRS SR WA B 26 ST AR o eI B

ItemCode (Il H #x i) + HighByte (/&% 1) + LowByte filk & 17 + K & fl
(ItemCode+HighByte+LowByte) + CR (£540) , 4& 40 W8pAIEE).

RS E] DUT, 55 % S St 2 AR R 1.

=> “S”+ HighByte( & ¥ K ${f) + 04H + CheckSum (¥ £ #l ) (ItemCode + HighByte + 04H)

+CR (&Eifbrid)

4)

5)

6)

R HHH = HighByte(hex)/100(dec),
#l4n:  HighByte = 5F(hex)=95(dec) -> emissivity = 95(dec)/100(dec) = 0.95.
LowByte data = 04(hex).

The trick for write data to DUT is as below
a. YE5HHEFDUTH, WM ZEEFH.
b. DUT S a4E40 BHBhFIEHE 2@ 1A T
c. TEEBAONIEPEWIG, DUT #8 CLK & DATA 5| JI$7 & AZE A5 A CPU'E il 31|
DUT. 7E540MN4AT MG, AikAMBCPUR S — AN AIZET LE A
:Sms < Tl1 < 10ms
d. CLK [W#i# & 2KHz.
e. MCLK MR LS, DUT B8 sds, I, a— S RE B =400,
B £k N AZUES AT
IR
KPR =0.95 ==>“S” + 5F(hex) + 04(hex) + BO(hex) + CR
KEFHE =080 ==>“S”+ 50(hex) + 04(hex) + A7(hex) + CR

BT REI IS RS,
KA DUTE 5ECLKFIDATA 5280 )5, DUTHAG 3RS «

a. JHNDUT KIEAMHBCPU L4 S WIDUT B 2 (FRATT R N [B32%). s fefiphaa &5
1S F R Rb .

b. WIRDUT Kk “S” + FF(hex) + FF(hex) + CheckSum( “S” + FF + FF ) + CR., IX{}i
HIDUT &I A FIAR 15, R I FE32 B A, DUTHUGT X S R 0B 2 50, IRab
INEHE .

c. DUT A H LA E 1 5 WX 1 BH 34 33 A7 I 5404 I b, 15 4G 7 A CPUHAS il 1T s A
R o o TP A T
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