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DIWELL TB Series Specification

ELECTRONICS

(Digital Thermopile Sensor)
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o HIAIE =X s
©® IR refresh rate : 10Hz
® Digital resolution : 0.01°C
® High Accuracy over wide temp ranges.
© Digital Interface : UART, 12C, RS-485
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©  Filter type : LWP cut on 5.5um

o HAE =FHO| 7HsELICt (default 0.97)
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% 2t oy EAN O =3 [ 0|E MEE= “ThermoBlock_ CommunicationProtocol” 2ME X 1SHM 2.

» Ordering Guide

TB- AnAA - O OO
(1) (2|)

‘ EAM HbAl Option - (1) S|EX3A |7 ‘ Option - (2) FOV

UART UART s SEAIT 04 4°
12C [12C ’ SEAT O 32 77(;
485 Modbus 485 RTU
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DIWELL

ELECTRONICS

TB Series Specification

(Digital Thermopile Sensor)

» Absolute Maximum Ratings

- Supply voltage : 3.5V
- Reverse voltage : -0.3V
- Operating Temperature Range : -20°C ~ 70°C
- Storage Temperature Range : -40°C ~ 85°C
of ZULS HOIM BB HEo +YS BHT 4 YaLICL

HFE Al OF2f Electrical Requirements & X|AFTA K.

» Electrical Requirements
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©® if not otherwise noted, 25°C ambient temperature, 3.3V supply voltage and object with ¢ =0.97

were applied.

Conditions
a8y Vee Measured versus GND 32 33 35 %
Bt AFE (Emission Coefficient) € 0.1 0.97 1
UART 51 7 mA
AH MEF 12C without load 1.42 2.5 mA
485 5.1 7 mA
» Operational Characteristics
Parameter Symbol Conditions min Typ Max Unit
Object temp. range Tobj -20 380 °C
Operating temp. Tamb -20 70 °C
IR refresh rate 10 Hz
gshig AccT +2 %
Resolution Digital 0.01 °C
Standard Start-UP Time tStart 200 ms
Stabilization Time tStab 1 min
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DIWELL TB Series Specification
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(Digital Thermopile Sensor)

» Mechanical Dimensions (12C &4 2H)

B2 : mm
S70
BOT VIEW TOP VIEW SIDE VIEW
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2 A} http//www.diwell.com V13

8= : http://www.diwellshop.com



Page 4 of 13
DIWELL TB Series Specification

(Digital Thermopile Sensor)

» Mechanical Dimensions (UART, 485 S41 &)

B2 : mm
4.3=5.3
! 6
L s T
H70 / g — / E
B LJiL::nl%illl:PO.
SIDE VIEW
1.62 1.62 5.8~6.8
1/ 10.16 |/ L6 |/ 21
. © prl Bl
6"00 Jl ogﬁ 00, -
HO8 o g = / E
o G;'.:u %ﬁirl: 462 -
| o = Hr:‘uls':nlx'%ﬁ
BOT VIEW SIDE VIEW
1.62 1.62 .
ho1e1e il I 13.4 1| | 6 i 13.55*-14.?%5 \
6 oO o ‘ 1 - | Ei // 7 e |
HO4 e ° 1 / S
. Enmill
i | I \obreintsiink (f)O
el
BOT VIEW TOP VIEW SIDE VIEW

TB-UART , TB-485 X E2| 2H0| 2w SHSLICH XM M=o mat #H™ £ MHHECZE XIS gL Ch
Mo ATA MHHC 20 ZFZELICEH XM Ot YALZ 29| HFEfLIC

=

2 A} http//www.diwell.com V13

8= : http://www.diwellshop.com



Page 5 of 13
DIWELL TB Series Specification

ELECTRONICS

(Digital Thermopile Sensor)

» Pin Description(l2C 4 2&)

fo o1 /@)
3o o2

BOT VIEW TOP VIEW
SA g
Pin Number
12C reserved reserved
1 SCL
2 SDA
3 3.3V
4 GND

» Pin Description(UART, 485 &4 2 )

©
6 ||o
51le o
4 o
0]
BOT VIEW
EA| HFAI
. o - O
Pin Number
UART 485 reserved
1 RX D- -
2 X D+ -
3 - - -
4 GND GND -
5 - - -
6 3.3V 3.3V -
X o RE0| ZA0f of2] S48 X[YSIX| R&LICE Of) UART 222 UART 41Tt 7bsTiL|Ct
% 7t BAYA ¥ ZREZ2 4WE MMHOX AN CHRRE 5Lt
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DIWELL TB Series Specification

ELECTRONICS

(Digital Thermopile Sensor)

» Optical field of view (FOV)

Option L

7
?

(®p] ﬂ" 0.0)

— }J & 3 “

S70,H70 | °F 70° ] j -
4

7
o -
unit:mm
0 100 200
—] 2 R (‘:)) o
3 b o S
HO8 ek 7°
unit: mm
0 200 500
I % I
HO4 oF 4° é
unit: mm
0 500 1000
X S70, H70 X A4 12 x tan(70%2) x ZEl(mm) + 1.9 (mm)
X HO8 ZEXZ AMA 12 x tan(72) x HE[(mm) + 6.75 (mm)
X HO4 S-EF AMA 2 x tan(492) x AZl(mm) + 8 (mm)

X EYSI0Xt st EHX Q| A7|& spot size2Ct O OF 30| &0|gtL|Ct.
CHS HO|X| Distance and spot size &2 &ISIMAIL,
The optical chart below indicates the nominal target spot diameter at any given distance from the sensing head

and assumes 50% energy.
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DIWELL TB Series Specification

ELECTRONICS

(Digital Thermopile Sensor)
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Relative output of thermopile(%)

» DISTANCE AND SPOT SIZE

Spot Size= Of2f I &ML 20| FFotXt oh= thee| HHELDH BHEA] ZOFOF gLt

Sensor

Target > Spot size O Best

Target = Spot size A Good

%\
N

N
\/.\_ X Incorrect

\

Target < Spot size |

Background
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DIWELL TB Series Specification
(Digital Thermopile Sensor)
p 2 FH ZAitm
Room temp. : 25°C, & =0.97, SH| size = XZA12cm, 100ms F7| 33| &8 = "4t
Option HO4 HO8 H70 S70
° =x72 =Xz =x7z =Xz
;I;FC) 10.5c:|m| e 8.5c;|n | 2 A 6 cr;|1 | e 6 crj\ | 2 A
-5 -5.35 -0.35 -4.55 045 -6.27 -1.27 -6.37 -1.37
10 9.15 -0.85 9.6 -04 9.71 -0.29 945 -0.55
30 29.05 -0.95 29.51 -0.49 29.57 -043 2943 -0.57
50 49.39 -0.61 4943 -0.57 49.83 -0.17 49.65 -0.35
70 69.01 -0.99 69.31 -0.69 69.13 -0.87 69.19 -0.81
90 89.17 -0.83 89.71 -0.29 89.67 -0.33 89.65 -0.35
150 149.37 -0.63 149.41 -0.59 149.95 -0.05 149.73 -0.27
200 200.81 0.81 201.85 1.85 199.15 -0.85 198.71 -1.29
280 280.77 0.77 281.91 1.91 280.11 0.11 279.87 -0.13
320 319.27 -0.73 32113 1.13 320.85 0.85 319.85 -0.15
X 2 Hoke orgfel =d S0 G2 ot Hatd &= UL
> MAMo| EHHEO| O|FROH AS A.
> MM THF|X|0f HO| ZtiX|ALE, 25 AHO|7F Sl A.
> FE M7 dMel 5F 90| & xHHYE A.
> H5E YoM iy EHO 27t 7 YUSHA 2= A
> H5E YoM oy 2 A wAtgo| ¥ A.
> FHEE miotct A2[7t HetelX] &S A
X Z== o 2ot ofdl(E =)
2 Jebs ZE 2HF0M Sy BHESHE A2 OotgLCh Mol SEY MENT RAIEX| Y=
stdoMe =tz {X|7F OlECHs AS 71 S5t Olsiste U0{0F LCt o E AlA 7|
Ao =7t8ez 2= HatE Ao = s AR 2AB[H, oo, MM 22X U IC, 22 &
= %l §)7t O)XICHH, dMs g548 27| 2o 5E A7 2ie = AU
Olg{st 2= XIO|E temperature gradient 2t £ 20, TB(ThermoBlock) Al2|=C| HE2 HEHS=Z
ZEAZ activedtH EE5t= 7|50 FIHEAELICE MEM ThermoBlock= Of2{9t EF 7|50| 8i=
71ES| MME1 Hlus) & o +EXel FEO| Zhsg Lt
SHX|BH 2tHSHA HMAHEl= A2 OfL[7| WiZOf, Ofz=0i O] 2EX{O|7t UME|X| UEZE QF @4
£ IStAL MME EsloF ghLCt.
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DIWELL TB Series Specification

ELECTRONICS

(Digital Thermopile Sensor)

p Product Name List

Product Name S4l ghAl (CIX| =) S|EAT f.2 HE AL
TB-12C-570 I2C X 70° CF
TB-12C-H04 I2C o 4° (-
TB-12C-HO8 He o 7° ;
TB-12C-H70 12C o 70° .Z

TB-UART-HO4 UART o 4° q:

TB-UART-HO8 UART o 7° i
TB-UART-H70 UART o 70° ‘:
TB-485-H04 RS-485 o 4° -:
TB-485-H08 RS-485 O 7° i:
TB-485-H70 RS-485 O 70° i
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DIWEeLL

ELECTRONICS

TB Series Specification

(Digital Thermopile Sensor)

» Appendix - A (HAIE H)
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HALE0|Z ML 8 MM OHX|E g5, Fut X BtAStE H82 Udt=d),
O|EXMCo R QROUXIE S0t ot BIALSHX] b= SHE SH 2t 6t0] ool HAlES "1" LIt
SHX|CH BN O 2 ZHo| EHYE(EE, A, AtolR 5) of w2t S BtARStE O X[ 20|
SHLICE YO M2 HAbE Zh2 SHTtel "HAtEE" E ®sto HASHH F Lt "HALE RO
e HOEQl ZHo otLo mH AEfQ O o SRXQl std Qolof| mat X7 g = AL,
O|F FustAR.
CH & gL CH & gL CH& gL
MotorA 0.1 Off L2 0.9 TE|(HOHE 0.5
OfH=z4 0.3 HeE 0.95 Ta2|(AtE) 0.8
FHEgH 0.1 2t 7t 0.9 L2 (&) 0.1
=(A0HE) 0.1 12 (smooth) 0.9 LI (At El) 0.4~0.5
=(HDOHE 0.1 12 (Rough) 0.98 LAIE 0.7
AEZ(AHOHE) 0.1 StAE 0.8~0.95 LIZS B (L=hE) 0.95
a2 YE 0.75~0.9 SLAEEE 0.5~0.95 A= 0.9
= 0.92~0.96 FH(H0Oh 0.2 ojg 0.98
ME 0.95 Steel 0.6 7t= 0.75~0.8
232 E 0.7 A3} Steel 0.9 i 0.96~0.98
CH2| A 0.9 =2 0.8~0.9 =kl 0.9
DEE= 0.89~0.91 AH| QI3 A (SioHE) 0.1 OfATE 0.9~0.98
Mo 0.85 AH|QI A (7|Eh 0.2~0.6 2| 0.8~0.9
AHE 0.96 L 0|&(HOHE) 0.1 = 0.8~0.9
TEEXE) 0.4 LE0&ES) 0.1~0.25 &0 0.9
Mzt 0.90~0.94 2= (A o) 0.1 |2 0.7
Mg 0.9 2SS 0.2 TEEAE) 0.95
A Et 0.75 (A3t 0.6 Mild Steel 0.3~0.5
Fe(R4 &) 0.7~0.85
s BFSHAX St o THEO| ZEO| = UALL B0/ HEEHE ZE0/5 SPIEtH YAES
=8 HEe 2= B3It Mg £ JAFLCL O] o= WALE ZEE SHX| OFA|L, 5F X &M
"HANE HO|Z e r5AM BEO| Ampo]r & HSHH ELUCH th BF 5O 220 Mot LEY
= 7H=X| =Sty AlIR.
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DIWELL TB Series Specification

ELECTRONICS

(Digital Thermopile Sensor)

» Appendix - B ( Example Code/ protocol )

ME MSELC ogt BE Xtg &EHE CREE 7}
T CIEZ2E JtsEh L}

olr

In >

2 dME AERE0M S8 2 20| 7t8 2Tt
SHX|2t SE=0t HE Zts OlFt=s TEHoHY| floh WA AQ5E A7l HES FA| RELICH
0|2 Z2 DW-LINK 4l HEE FOISHAIH ZHERS| pC ot A3t 2= £ 8 7|50| 7hsgLth
DW-LINK 23 XpMst Ald2 229 2ME XMSE L Windows 10 M&LIEH
L¥= SM HOIXOM CREoMN
DW Link X
'-"270 Connected

Select the profocol.

Series Name/ Protocol

23.05

W save iog
W Setiing
> N

11:11:44 111146

< DW-LINK E4 EE

>
Product Name 712 42 12C 94 7|E
DW-LINK-A USB # 0|, DW-LINK E4 EE X
DW-LINK-B USB # 0|, DW-LINK E4 HE O
UART, RS-485 SAI-22 DW-LINK-A & FO{SHA|H & L|C}
I2C 4 2t S DW-LINK-B £ FOISHAIR EL|Ch
DW-LINK & OFF0|, 2t=H|2| mo|e} H&SE[= 20| Ot L|Ct
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TB Series Specification
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(Digital Thermopile Sensor)
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DIWEeLL

ELECTRONICS

TB Series Specification

(Digital Thermopile Sensor)

p Additional Information

manufacturer

[
ALl =2
T o=

: Diwell Electronics Co., Ltd. <(F)C|&HXt>
Homepage : www.diwell.com

shopping mall : www.diwellshop.com

Phone : +82-70-8235-0820

Fax : +82-31-429-0821

Quotation request : sale01@diwell.com, sale02@diwell.com

Technical support : techO1@diwell.com, dsjeong@diwell.com

» Revision History

2 2Mo 82 AN S& glo] HEE 5 AL

L ®MZ M TOIX|of M Z[4 HO|HAIEZL S & Lt
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Version Date Description
1.0 2019-05-13  First version is released.
1.1 2020-01-02 DW-Link X|¥ 2@ =7t0f & O|0[X| HYH
1.2 2020-06-03 EX $+7H.
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