@\

SENSOR MANUAL

SHANGHAI BENMU INDUSTRY CO., LTD. EH
EBABERLERA T pria

+86 18817 233 255 .,_FJ

www.ibenmu.com vzt

©BenvU [E]



http://www.ibenmu.com/

Ca =
"El%lcal appllancesﬁ -
ESSG N D |

lndustrles

e
QUICK LINKS
(NTCsENsORs | [ Ds18B20 ]

[ NTCTHERMISTOR | [ SENSORPROBES |

info@ibenmu.com BENMU +86 18817 233 255


mailto:info@ibenmu.com
http://www.ibenmu.com/
http://www.ibenmu.com/
http://www.ibenmu.com/

NTC THERMISTOR SORE RS

B 8 fE (Thermistor) 2 X B BUB Y 2 S 4K B.BH (Thermal Sensitive Resistor) , EEEREETLMA L FEEESETLHESE, —HMW
EPAMAE, —X2BEEEMEEASMASH PTC ( Postive Temperature Coefficient ) BB, B—XR2HEEMEEH S
F2{KHY NTC ( Negative Temperature Coefficient ) (P, 2B FiIZBAMNPRTFNTC HEEBLH,

A thermistor is "a thermally sensitive resistor" that is a semiconductor whose resistance varies significantly with temperature. In
general, there are two types thermal senstive resistor. One is PTC ( Postive Temperature Coefficient); the resistance increases as
temperature increases. The other is NTC (Negative Temperature Coefficient); the resistance decreases as temperature increases.
The following description is applicable only to NTC thermistors.

REBEERNATEERREERHRSNHB G  TEATHRENNE, 26, RPRAEMRR, RBERER-TPHE. @8, &
HD BB BESSHEREMUNERREMRNEEY SERRARME, £RAREE-50~+1000°C2ZH , BET BEREZRSIME
HRESEE. REEEARD, REMFEBNYS , EEK. T2, BE. "% RXFOEUARBEREHFEA T ZHNA.

NTC thermistor is an sensitive elements widely used in information system and control system, which is mainly used for temperature
measurements, control, protection and heating. Thermistors are thermally sensitive elements of sintered fine ceramic semiconductor
composed of several transition metal oxides, primarily Mn, Co and Ni. Their operating temperature range is from -50°C to +1000°C
that covers the whole range necessary for ordinary temperature control. They are also small, stable and have great sensitivity. Thanks
to these features, they are used in large quantities as temperature sensors and temperature compensation elements in consumer
electronic appliances and industrial equipment.

NEENSH
ABEANMEREEENBMEME, BE, RERFERS. RARNEEHXINSHRETR. Bttt RERERBaENRHEIE .

Basically, characteristics of a thermistors is represented by four constants: resistance R, B constant B, thermal dissipation constant &
and thermal time constant T

T
BHEE R 5 REREH
Resistance | %@ EE.FH. | Thermal dissipation constant
yes ) NTC THERMISTOR ; AT RS
B constant Thermal time constant

HEHFEE R (kQ)
AE AN EEERNSTRETZH AU TELXER,

Between resistance R and absolute temperature T, there is the following approximate relationship.

1
R1=R2EXPB(—mom = mm )i, 1
PB(— ) (1)

BREAK, TURIEERBETHABBAER,

Thermistor resistance R at any temperature T can be calculated from equation (1)

R1: Resistance (Q) at absolute temperature T1 (K) #3HBET (K) AV ERFEE
R2: Resistance (Q) at absolute temperature T2 (K) “#3HBET2 (K) IRV ERFEE
B : B constant BE
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B constant B (K)
BERBMHE2MNEEZANBHEET(LENEYR , AATIHEAREBH,
B is a constant that expresses a change rate in resistance between two temperatures, which is derived from the equation (1).

INR1 - InR2 2.3026(logR1 - logR2) 2
1 ; , e
T T2 T T2

BfE —#% 2B25°C/50°C=2000 ~ 6000K , BE#M KB 1°CHBETLREET K,

In general, B constant value ranges B25°C/50°C = 2,000 - 6,000K. The higher the B value is, the greater the change rate in
resistance per 1°C becomes.

R1: Resistance (Q) at absolute temperature T1 (K) #SHRET (K) BTV E
R2: Resistance (Q) at absolute temperature T2 (K) #3HRET2 (K) BTV E
B : B constant BE

FHEHS (mW/°C)

EREHOREAAMBEBERMAN , ABEASAREANSILZ~EERANRENIEE,
FEREBOTUALXQG)ITE LM MERBBHE LA EESHNNERE LAE,
Thermal dissipation constant 8 is a constant that expresses a degree of radiation from surface and lead wires of a thermistor element,

when electric current is applied to heat it up.

Thermal dissipation constant & can be determined by the equation (3) as a ratio between a power consumption applied to a thermistor
and a degree of temperature increased by the power.

W I’R
5= P TTTTTOTTS 3)
T - Ta T - Ta

Thermal dissipation constant (mW/°C) FEHEH (mW/°C)
W: Power consumption in thermistor (mW) 0 eB FH A SHAE TH R (mW)
T : Temperature at heat equilibrium after rising (°C) TR EIRTE B EE(C)
Ta : External ambient temperature (°C) BBERE(C)
| : Current flowing in a themistor at temperature T (mA) BETH , B RS BMENEREmMA)
R : Resistance of a thermistor at temperature T (kQ) BETH , REEMENBEEKQ)

HITERERENERERSN  ENEABEENEREHRONE , 2HER , BREIHREBRENERT KBEES AN
SIEMBERE, BFRNMBPMEARRERREERLESTHNENMNAREARENE. FIZEARNIRBREEARRZ
RHEIMESAE,

In order to measure temperature accurately and to control precicely, it is important to look closely at the value of of a
thermistor and minimize electric current so that measurement error caused by heating is eliminated. Thermal dissipation
constant in this catalog shows a value when a discrete element is placed in still air. Please note that values for assembled
thermal sensors will be different.

A RER T (sec.)
ANAEHREARBENEARRESEIAHBEMNERERERNUTNERT , HBEERESTHNRRENE .
AR EHRABEERENEENNBREISKENBEZ(1-1/e) , BIE%X63.2% 84 i E Z/ AT E.

Thermal time constant T is a constant which indicates how fast resistance of a thermistor follows to a change in surrounding

temperature or electric current injected. The constant is expressed by a time to reach to (1-1/e) or 63.2% of a difference between
initial and final achieving temperatures of a thermistor element.
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59K
Part No.
Adgea 3 EA S A4
S/ Part # D (mm) Temperature Range T ZERB/Sturcture Image
MG-B05 @0.50 £ 0.1
-50°C ~ +300°C
MG-B08 20.80 £ 0.1
MGB MG-B12 @1.20+£0.2
MG-B18 @1.80+0.2 -50°C ~ +350°C
MG-B23 @2.30+£0.2
MG-D18 ©1.80+1.0 T
MGD -50°C ~ +250°C — D
MG-D13 ®1.30£1.0 1
ME-B08 @0.80 £ 0.1 V
ME-B12 21.20 0.1 Fpory Coating Ends
MEB 'SOOC ~ +1 10°C D ( /_._h__ =-;-=-;-
ME-B14 2140+ 0.1 insulating coating
ME-B16 @1.60+£0.1 A

Part No. Description

M G B 08 103 F 3950U F
M GIE B/D 08/12 R @ 25°C Rt % B (25/50°C) Bt %
pr8 A G: Glass B: Bead 08:0.8mm 503=50*10°Q F+1% 3000K F+1%
Thermistor WK L v 12:1.2mm  104=10*10*Q G +2% ~ G+2%
E: Epoxy D: Diode 18:1.8mm  502=50*102Q H 3% 5000K H £ 3%
HhEHE —HRER 20:2.0mm  103=10*10°Q  J%5% J£5%

MGB18-103F3950UF

M NTC Thermistor / $18 E R A B L

G Glass sealed thermistor/ 3% 55 £ 35 A B 51 PH
E

B

Epoxy resin coated thermistor/ SR E A5 £ BB FE

Bead structure thermistor/ B iz ERIR A EEER R

D Diode structure thermistor/ — % & = B R FE

18 Outer diameter of the thermistor head/ ¥ HE L EPEE 1.8mm

103 Resistance @ 25°C/ 25°C EBFE{E

103=10KQ=10*10°Q  503=50KQ=50*10°Q  153=15KQ=15*10°Q BLAtLE#

F Resistance tolerance @ 25°C * 1% / 25°CATEBAERE RN + 1%. SAtbRH#
3950U |Beta value at (25/50°C) / BfE(25/50°C)
F Tolerance of Beta value/ BERE +1%
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SELECTION MANUAL NTC Thermlstor
MGBO05 MGBO08 MGB12 MGB18 MGD18 MEBO8 MEB12 MEB14
EREE -50°C ~
-50°C ~ +300°C -50°C ~ +350°C g -30°C ~ +110°C
OP Temp. +250°C
25°C FA{E 2.0KQ ~
2.0KQ ~ 200KQ 2.0KQ ~ 500KQ 2.0KQ ~ 200KQ
R@ 25°C 1000KQ
3000K ~
B(25/50°C) 3000K ~ 4500K 3000K ~ 4500K 3000K ~ 4500K
4500K
FEHEWD 0.25mW/°C 0.4mW/°C 0.75mW/°C 1.1mW/°C 2.3mW/°C 0.4mW/°C 0.75mW/°C
In Still Air | 0.2-0.3mW/°C 0.35 - 0.55mW/°Q] 0.7 - 0.9mW/°C | 1.0-1.2mW/°C | 1.9 - 3.0mW/°C [0.35 - 0.55mW/°C} 0.7 - 0.9mW/°C
METRIER 1s 2s 5s 10s 125 2s 3s
In Still Air 06-15s 17-29s 35-65s 8-13s 10-16's 1.7-29s 255
Y4B R DC50V DC500V DC500V DC100V
Insulation R 10MQ 50MQ 100MQ 100MQ
HERBE @25
+1% +2%  +3% +5% +0.16% +1% +2%  +3%
Tolerance @25
ABRY mm| p055+008 | 0084008 | 012+02 | 018+02 | 018+02 | ©08+01 012401 014401
Head Dia x1.1+0.3 x15+03 x22+0.4 x32+05 x3.8+0.4 x1.6%0.1 %22+ 0.1 x3.0%0.1
B4 E mm 32mm 70mm 0g * 2 20 ~ 120mm
Leads Customized 1T #l Customized 1T 4l

@0.55 £ 0.08
e -

Z0¥8' LD
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Temperature measurement B TURERBRMEBME
Glass-encapsulated sensors MG
PART # R@ 25°C B(25/50°C) PART # R@ 25°C B(25/50°C)
MGB08-104F3950 100KQ F/G/H/J 3950 F MGB12-502F3920 5KQ  F/GH/IJ 3920 F
MGB12-103F3380 10KQ F/G/HIJ 3380 F
MGB12-103F3470 10KQ F/G/HIJ 3470 F
MGB12-103F3950 10KQ  F/G/HIJ 3950 F
MGB12-503F3950 50KQ  F/G/H/ 3950 F
MGB12-503F4000 50KQ  F/G/H/J 4000 F
MGB12-104F3950 100KQ F/G/H/IJ 3950 F
MGB12-104F4000 100KQ F/G/H/J 4000 F
PART # R@ 25°C B(25/50°C) PART # R@ 25°C B(25/50°C)
MGB18-502F3950 5KQ  F/G/HIJ 3950 F MGD18-302F3950 3KQ  F/G/HIJ 3950 F
MGB18-103F3350 10KQ  F/G/HIJ 3350 F MGD18-472F3470 47KQ FI/G/H/IJ 3470 F
MGB18-103F3380 10KQ  F/G/HIJ 3380 F MGD18-502F 3280 5KQ  F/G/H/J 3280 F
MGB18-103F3950 10KQ  F/G/HIJ 3950 F MGD18-502F3470 5KQ  F/G/HIJ 3470 F
MGB18-503F3950 50KQ  F/G/H/J 3950 F MGD18-103F3380 10KQ F/G/H/IJ 3380 F
MGB18-503F4000 50KQ  F/G/H/J 4000 F MGD18-103F3470 10KQ F/G/HIJ 3470 F
MGB18-104F3950 100KQ F/G/H/IJ 3950 F MGD18-103F3600 10KQ  F/G/H/IJ 3600 F
MGB18-104F4000 100KQ F/G/H/J 4000 F MGD18-103F3950 10KQ  F/G/HIJ 3950 F
MGB18-104F4200 100KQ F/G/H/IJ 4200 F MGD18-103F4000 10KQ  F/G/H/J 4000 F
MGB18-104F4230 100KQ F/G/H/IJ 4230 F MGD18-103F4100 10KQ  F/G/HIJ 4100 F
MGB18-104F4250 100KQ F/G/HIJ 4250 F MGD18-153F3470 15KQ  F/G/HIJ 3470 F
MGB18-104F4350 100KQ F/G/H/J 4350 F MGD18-203F3470 20KQ F/G/H/J 3470 F
MGB18-204F3890 100KQ F/G/H/J 3890 F MGD18-203F3950 20KQ  F/G/H/J 3950 F
MGB18-234F4130 100KQ F/G/H/IJ 4130 F MGD18-203F4200 20KQ  F/IG/H/J 4200 F
MGD18-203F4230 20KQ  F/GMH/J 4230 F
MGD18-303F3950 30KQ F/G/H/ 3950 F
MGD18-473F4000 47KQ  FIG/H/J 4000 F
MGD18-503F3920 50KQ  F/G/H/ 3920 F
MGD18-503F3950 50KQ  F/G/H/ 3950 F
MGD18-503F4000 50KQ  F/G/H/J 4000 F
MGD18-104F3950 100KQ F/G/H/IJ 3950 F
MGD18-104F4000 100KQ F/G/H/J 4000 F
MGD18-104F4200 100KQ F/G/H/IJ 4200 F
MGD18-104F4330 100KQ F/G/H/J 4330 F
MGD18-204F3890 200KQ F/G/H/J 3890 F
MGD18-204F4000 200KQ F/G/H/J 4000 F
MGD18-234F4130 230KQ F/G/H/IJ 4130 F
MGD18-504F4050 500KQ F/G/H/J 4050 F
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RESISTANCE-TEMP. TABLE R-T TABLE
Glass-encapsulated sensors MG
KQ
RN\ Jtem
& 202F3890 103F3380 103F3470 103F3600 103F3950 103F4000 203F3950 502F3470
Temp. «C
-30°C 37.4800 120.3000 127.1000 132.3250 173.7550 189.3000 347.5100 50.9770
-25°C 27.5100 92.0000 96.5000 100.4055 129.4075 139.1000 258.8000 39.6400
-20°C 20.2200 71.2655 74.2480 76.7756 97.4205 103.0000 194.8300 31.2810
-15°C 15.1200 55.6000 57.5100 59.2630 73.2141 76.8900 146.4200 24.7400
-10°C 11.3600 43.7215 45.0720 46.2458 55.8015 57.9300 111.5970 19.8795
-5°C 8.6800 34.7000 35.6000 36.4217 42.7122 44.1500 85.4200 16.0200
-0°C 6.6680 27.7745 28.3430 28.8773 32.9977 33.7600 65.9920 13.0520
5°C 5.1370 22.2900 22.6600 23.0310 25.5513 26.1200 51.1000 10.6400
10°C 4.0130 18.1265 18.3240 18.5643 20.0690 20.2600 40.1360 8.7950
15°C 3.1560 14.7100 14.8500 14.9806 15.7608 15.9200 31.5200 7.2610
20°C 2.5110 12.1085 12.1630 12.2085 12.5131 12.5900 25.0250 6.2680
25°C 2.0000 10.0000 10.0000 10.0000 10.0000 10.0000 20.0000 5.0000
30°C 1.6150 8.3318 8.2970 8.2725 8.0703 7.9916 16.1400 4.1500
35°C 1.3140 6.9667 6.8990 6.8537 6.5443 6.4732 13.0880 3.4560
40°C 1.0740 5.8455 5.7721 5.6768 5.3202 5.2578 10.6400 2.8800
45°C 0.8810 4.9324 4.8330 4.7200 4.3522 4.2954 8.7040 2.4170
50°C 0.7290 4.1786 4.0589 3.9293 3.5835 3.5419 7.1669 2.0300
55°C 0.6090 3.5694 3.4280 3.3011 2.9891 2.9287 5.9780 1.7270
60°C 0.5100 3.0548 2.8022 2.7741 2.4901 2.4394 4.9800 1.4630
65°C 0.4300 2.6291 2.4530 2.3490 2.0891 2.0431 4.1780 1.2510
70°C 0.3650 2.2695 2.0861 1.9750 1.7491 1.7157 3.4980 1.0060
75°C 0.3090 1.9609 1.7710 1.6910 1.4810 1.4504 2.9620 0.9160
80°C 0.2640 1.7033 1.5180 1.4430 1.2580 1.2331 2.5160 0.7900
85°C 0.2270 1.4877 1.3080 1.2399 1.0720 1.0538 2.1440 0.6830
90°C 0.1960 1.2850 1.1210 1.0540 0.9180 0.8900 1.8360 0.5930
95°C 0.1700 1.1280 0.9690 0.9120 0.7910 0.7640 1.5820 0.5160
100°C 0.1470 0.9910 0.8430 0.7890 0.6830 0.6590 1.3660 0.4510
105°C 0.1300 0.8840 0.7400 0.6950 0.6000 0.5780 1.2000 0.4000
110°C 0.1150 0.7770 0.6460 0.6050 0.5210 0.5040 1.0420 0.3510
115°C 0.1010 0.6860 0.5660 0.5300 0.4580 0.4390 0.9160 0.3100
120°C 0.0890 0.6070 0.4970 0.4650 0.4000 0.3840 0.8000 0.2740
125°C 0.0790 0.5340 0.4360 0.4070 0.3490 0.3370 0.6980 0.2420
130°C 0.0700 0.4760 0.3850 0.3610 0.3090 0.2960 0.6180 0.2160
135°C 0.0630 0.4210 0.3420 0.3190 0.2730 0.2620 0.5460 0.1920
140°C 0.0560 0.3740 0.3020 0.2810 0.2410 0.2320 0.4820 0.1711
145°C 0.0500 0.3330 0.2680 0.2500 0.2140 0.2060 0.4280 0.1530
Bas/50 3890 3380 3470 3600 3950 4000 3950 3470
Bas/ss 3872 3390 3620 3736 3975 4031 3975 3544
Borso 3907 3343 3430 3521 3920 3980 3919 3285
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RESISTANCE-TEMP. TABLE R-T TABLE

Glass-encapsulated sensors MG

KQ

RN\ Jtem
\ 202F3890 103F3380 103F3470 103F3600 103F3950 103F4000 203F3950 502F3470
Temp. C

150°C 0.0450 0.2980 0.2400 0.2230 0.1910 0.1830 0.3820 0.1375
155°C 0.0410 0.2710 0.2170 0.2020 0.1730 0.1660 0.3460 0.1250
160°C 0.0380 0.2430 0.1954 0.1810 0.1550 0.1490 0.3100 0.1130
165°C 0.0350 0.2210 0.1770 0.1640 0.1410 0.1350 0.2820 0.1030
170°C 0.0320 0.1979 0.1592 0.1468 0.1258 0.1208 0.2516 0.0929
175°C 0.0280 0.1780 0.1420 0.1320 0.1130 0.1089 0.2260 0.0840
180°C 0.0260 0.1617 0.1287 0.1197 0.1027 0.0984 0.2054 0.0767
185°C 0.0230 0.1460 0.1160 0.1080 0.0930 0.0893 0.1860 0.0700
190°C 0.0220 0.1327 0.1093 0.0982 0.0845 0.0807 0.1690 0.0638
195°C 0.0200 0.1200 0.0957 0.0890 0.0700 0.0735 0.1540 0.0580
200°C 0.0180 0.1098 0.0876 0.0812 0.0698 0.0671 0.1396 0.0532
205°C 0.0170 0.1020 0.0810 0.0750 0.0650 0.0624 0.1300 0.0490
210°C 0.0160 0.0930 0.0740 0.0690 0.0600 0.0571 0.1200 0.0460
215°C 0.0150 0.0850 0.0680 0.0630 0.0540 0.0526 0.1080 0.0420
220°C 0.0140 0.0780 0.0620 0.0580 0.0500 0.0484 0.1000 0.0390
225°C 0.0130 0.0720 0.0570 0.0530 0.0460 0.0445 0.0920 0.0360
230°C 0.0120 0.0660 0.0520 0.0490 0.0420 0.0409 0.0840 0.0330
R2s 2KQ 10KQ 10KQ 10KQ 10KQ 10KQ 20KQ 5KQ
Bas/50 3890 3380 3470 3600 3950 4000 3950 3470
Bas/ss 3872 3390 3620 3736 3975 4031 3975 3544
Borso 3907 3343 3430 3521 3920 3980 3919 3285
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RESISTANCE-TEMP. TABLE R-T TABLE
Glass-encapsulated sensors MG
KQ
RN\ Jtem
& 503F3950 503F4000 104F3950 104F4000 104F4230 204F3900 234F4130 504F4040
Temp. «C
-30°C 855.2500 864.4574 1733.2000 1797.7500 2059.0500 3217.9500 4550.0000 8837.0000
-25°C 634.8000 634.8936 1283.0000 1324.0000 1494.0000 2401.1390 3317.0000 6507.0000
-20°C 474.8550 477.5319 959.0500 987.0001 1102.7000 1817.4000 2438.0000 4878.5000
-15°C 358.0000 359.8936 724.8000 740.8000 819.0000 1380.0750 1817.0000 3710.0000
-10°C 272.7950 273.9362 551.4100 563.2500 614.6400 1059.4050 1365.0000 2798.9000
-5°C 209.8000 210.7447 423.7000 430.8000 465.2000 820.7415 1038.0000 2149.0000
-0°C 162.3150 162.7979 327.2400 332.1300 354.2250 639.2616 793.1000 1655.9000
5°C 126.5000 126.9149 254.8000 257.0000 270.9000 498.9244 611.0000 1286.0000
10°C 99.4750 99.6170 199.9900 201.5650 209.5450 394.5483 475.8300 1005.5000
15°C 78.3100 78.5106 157.6000 157.8000 162.3000 311.0146 369.1800 790.8000
20°C 62.4035 62.6074 125.2450 125.3850 126.9700 249.1109 292.7500 628.3300
25°C 50.0000 50.0000 100.0000 100.0000 100.0000 200.0000 230.0000 500.0000
30°C 40.4000 40.3383 81.0000 80.6000 79.5238 162.1068 183.9100 402.3800
35°C 32.8000 32.5319 65.6500 65.0200 63.4875 131.4055 147.7000 323.9000
40°C 26.7000 26.4691 53.5000 52.9000 50.9713 107.5043 119.1600 263.0100
45°C 21.8400 21.5957 43.7800 43.1600 41.1150 88.2035 96.5000 213.9000
50°C 17.9380 17.6981 35.8999 35.4450 33.3672 72.6629 78.7369 175.3556
55°C 14.8900 14.6277 29.9900 29.4000 27.3036 60.5722 64.8000 144.8000
60°C 12.3700 11.6936 25.0000 24.4000 22.2271 50.5018 53.2610 115.4900
65°C 10.3000 10.0957 20.9000 20.3700 18.5207 42.2515 44.4000 99.6000
70°C 8.6000 8.4505 17.5500 17.0500 15.3243 35.5012 36.8940 83.2100
75°C 7.2140 7.0638 14.7600 14.3000 12.7579 29.8510 30.6900 69.3600
80°C 6.1000 5.9681 12.5400 12.1300 10.7214 25.3008 25.8080 58.5000
85°C 5.1600 5.0319 10.6600 10.2800 8.4850 21.6007 21.7100 49.3000
90°C 4.3900 4.2872 9.1000 8.7500 7.5302 18.4206 18.4280 41.9000
95°C 3.7390 3.6574 7.7840 7.4680 6.3692 15.7505 15.6400 35.6300
100°C 3.2100 3.1277 6.7100 6.4200 5.4202 13.5904 13.3130 30.4000
105°C 2.7800 2.7234 5.8500 5.5900 4.6801 11.8803 11.5900 26.4000
110°C 2.4100 2.3511 5.0700 4.8400 4.0201 10.2803 9.9450 22.7000
115°C 2.0700 2.0319 4.4100 4.1900 3.4401 8.9103 8.5800 19.6000
120°C 1.8070 1.7649 3.8500 3.6500 2.9801 7.8002 7.4190 17.0300
125°C 1.5670 1.5319 3.3400 3.1500 2.5601 6.7602 6.4200 14.7700
130°C 1.3740 1.3383 2.9400 2.7600 2.2401 5.9701 5.5642 12.8800
135°C 1.2030 1.1766 2.5800 2.4000 1.9421 5.2201 4.8700 11.2400
140°C 1.0520 1.0309 2.2710 2.1100 1.6950 4.6001 4.2310 9.8300
145°C 0.9240 0.9053 2.0000 1.8420 1.4770 4.0401 3.6900 8.6100
Bas/50 3950 4000 3950 4000 4230 3900 4130 4040
Bas/ss 4043 4086 3985 4050 4294 3962 4202 4123
B100/200 4365 4275 4137 4421 4540 4244 4560 4431
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RESISTANCE-TEMP. TABLE R-T TABLE
Glass-encapsulated sensors MG
KQ
RN\ Jtem
\ 503F3950 503F4000 104F3950 104F4000 104F4230 204F3900 234F4130 504F4040
Temp. C
150°C 0.8170 0.8021 1.7700 1.6280 1.2950 3.5901 3.2475 7.6000
155°C 0.7330 0.7202 1.5890 1.4590 1.1630 3.2301 2.9000 6.8200
160°C 0.6510 0.6426 1.4140 1.2930 1.0290 2.8801 2.5564 6.0400
165°C 0.5810 0.5691 1.2590 1.1490 0.9130 2.5701 2.2600 5.3500
170°C 0.5180 0.5117 1.1220 1.0230 0.8120 2.3100 1.9997 4.7800
175°C 0.4600 0.4532 0.9970 0.9050 0.7170 2.0500 1.7700 4.2300
180°C 0.4150 0.4085 0.8960 0.8140 0.6430 1.8580 1.5793 3.8000
185°C 0.3700 0.3649 0.7970 0.7230 0.5720 1.6620 1.4110 3.3900
190°C 0.3340 0.3447 0.7190 0.6510 0.5130 1.5030 1.2555 3.0600
195°C 0.2990 0.2957 0.6430 0.5810 0.4580 1.3510 1.1240 2.7200
200°C 0.2710 0.2777 0.5820 0.5250 0.4140 1.2290 1.0065 2.4700
205°C 0.2490 0.2457 0.5330 0.4810 0.3780 1.1300 0.9270 2.2500
210°C 0.2260 0.2234 0.4830 0.4360 0.3430 1.0290 0.8354 2.0400
215°C 0.2050 0.2032 0.4370 0.3940 0.3100 0.9370 0.7540 1.8490
220°C 0.1860 0.1840 0.3960 0.3560 0.2800 0.8520 0.6800 1.6760
225°C 0.1690 0.1681 0.3600 0.3230 0.2540 0.7790 0.6160 1.5230
230°C 0.1550 0.1543 0.3280 0.2940 0.2320 0.7130 0.5590 1.3870
235°C 0.1420 0.2993 0.2680 0.5282
240°C 0.1310 0.2737 0.2450 0.4812
245°C 0.1210 0.2507 0.2240 0.4396
250°C 0.1110 0.2300 0.2050 0.4051
255°C 0.2114 0.1890 0.3699
260°C 0.1946 0.1740 0.3394
265°C 0.1794 0.1602 0.3122
270°C 0.1656 0.1480 0.2891
275°C 0.1531 0.1370 0.2652
280°C 0.1417 0.1260 0.2442
285°C 0.1314 0.1170 0.2253
290°C 0.1220 0.1090 0.2081
295°C 0.1134 0.1010 0.1931
300°C 0.1056 0.0939 0.1794
R2s 50KQ 50KQ 100KQ 100KQ 100KQ 200KQ 230KQ 500KQ
Bas/50 3950 4000 3950 4000 4230 3900 4130 4040
Bas/ss 4043 4086 3985 4050 4294 3962 4202 4123
B100/200 4365 4275 4137 4421 4540 4244 4560 4431
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Temperature measurement
Epoxy resin coated miniature sensors

PART # R@ 25°C B(25/50°C)
MEB14-202F3950 2KQ F/G/H 3950 F
MEB14-222F3950 2.252KQ F/G/H 3950 F
MEB14-302F3950 3KQ F/G/H 3950 F
MEB14-502F3275 5KQ F/G/H 3275 F
MEB14-502F 3470 5KQ F/G/H 3470 F
MEB14-502F 3950 5KQ F/G/H 3950 F
MEB14-103F3380 10KQ F/G/H 3380 F
MEB14-103F3470 10KQ F/G/H 3470 F
MEB14-103F3600 10KQ F/G/H 3600 F
MEB14-103F3950 10KQ F/G/H 3950 F
MEB14-103F4100 10KQ F/G/H 4100 F
MEB14-303F3950 30KQ F/G/H 3950 F
MEB14-473F3950 47KQ F/G/H 3950 F
MEB14-473F4000 47KQ F/G/H 4000 F
MEB14-503F3950 50KQ F/G/H 3950 F
MEB14-503F4000 50KQ F/G/H 4000 F
MEB14-503F4060 50KQ F/G/H 4060 F
MEB14-104F3920 100KQ  F/G/H 3920 F
MEB14-104F3950 100KQ  F/G/H 3950 F
MEB14-104F4000 100KQ  F/G/H 4000 F
MEB14-204F4000 200KQ  F/G/H 4000 F
MEB13-503F3950L87 50KQ  +0.16% 3950 F

OTHER THERMISTOR / Eft &= 0
MGD-S : Glass-sealed SMD type NTC
MGD-S : ZHnE 58

mm
‘ 3.61£0.2 ‘
-+ >
gy Ry
5o J $1.5+02
Tinned copper wire| || H ! v
O B ,_/ \‘. R
fs \ s J’
Dumet wire Glass
info@ibenmu.com

AR A SUR E R B E
ME

STRUCTURE IMAGE/ £f3REH

D+01 L1+0.1 L1 L2+1 d+ 0.01
0.8 2 25~120 3 0.1~0.15
1.2 3 25~120 3 0.12~0.2
1.4 3 25~120 3 0.2~0.25
1.6 4 25~120 3 0.25~0.3

CUSTOMIZED / iT #l

(@ SPECIAL FOR ELECTRONIC THERMOMETER

BRI R AR BE £ 0.05°C

MEF : Thin Film Thermistor
MEF : Sl

Vs 78 B A/Unit: mm

25205 5+1 1501
HE—— L I
| B

— ]

1]

375145055 | | e ——
v S 7 .
1A 8 gigm ruggy/ 03200

Thermistor chip Heat resist insﬁlatiﬁg fim  TJFrame

h Al

1 Omax T;».e‘ -=I
20~70

0.15-0.02

>l
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RESISTANCE-TEMP. TABLE R-T TABLE
Epoxy resin coated miniature sensors ME
KQ
RN\ Jtem
& 202F3950 222F3950 302F3950 502F3950 103F3950 503F3950 104F3950 203F3950
Temp. <C
-30°C 175.2876
-25°C 130.2341
-20°C 19.5207 21.9608 29.2811 48.8019 97.6037 482.9097 965.8195 195.2074
-15°C 14.6560 16.4880 21.9839 36.6399 73.2798 363.0629 726.1259 146.5596
-10°C 11.1069 12.4953 16.6604 27.7673 55.5345 275.5318 551.0637 111.0690
-5°C 8.4924 9.5540 12.7386 21.2310 42.4620 210.9676 421.9353 84.9240
-0°C 6.5484 7.3670 9.8226 16.3711 32.7421 162.8960 325.7920 65.4842
5°C 5.0903 5.7265 7.6354 12.7257 25.4513 126.7846 253.5692 50.9026
10°C 3.9873 4.4857 5.9809 9.9682 19.9364 99.4280 198.8560 39.8728
15°C 3.1463 3.5395 4.7194 7.8657 15.7313 78.5368 157.0735 31.4626
20°C 2.5001 2.8126 3.7502 6.2503 12.5005 62.4608 124.9216 25.0010
25°C 2.0000 2.2520 3.0000 5.0000 10.0000 50.0000 100.0000 20.0000
30°C 1.6102 1.8115 2.4154 4.0256 8.0512 40.2743 80.5486 16.1024
35°C 1.3045 1.4675 1.9567 3.2612 6.5223 32.6330 65.2660 13.0446
40°C 1.0630 1.1959 1.5945 2.6575 5.3150 26.5914 53.1827 10.6300
45°C 0.8712 0.9801 1.3067 2.1779 4.3558 21.7857 43.5713 8.7116
50°C 0.7179 0.8076 1.0768 1.7947 3.5893 17.9409 35.8818 7.1786
55°C 0.5947 0.6690 0.8920 1.4867 29733 14.8480 29.6959 5.9466
60°C 0.4951 0.5570 0.7427 1.2378 2.4755 12.3466 24.6931 4.9510
65°C 0.4142 0.4660 0.6214 1.0356 2.0712 10.3133 20.6267 4.1424
70°C 0.3482 0.3917 0.5223 0.8706 1.7411 8.6526 17.3052 3.4822
75°C 0.2941 0.3308 0.4411 0.7352 1.4703 7.2897 14.5794 2.9406
80°C 0.2494 0.2806 0.3741 0.6236 1.2471 6.1662 12.3325 2.4942
85°C 0.2125 0.2392 0.3187 0.5312 1.0623 5.2361 10.4723 2.1246
90°C 0.1817 0.2044 0.2726 0.4543 0.9086 4.4629 8.9258 1.8172
95°C 0.1561 0.1756 0.2341 0.3902 0.7803 3.8175 7.6350 1.5606
100°C 0.1345 0.1514 0.2018 0.3364 0.6727 3.2768 6.5535 1.3454
105°C 0.1164 0.1310 0.1746 0.2911 0.5821 2.8220 5.6440 1.1642
110°C 0.1011 0.1138 0.1517 0.2528 0.5056 2.4381 4.8763 1.0112
115°C 0.0881 0.0992 0.1322 0.2204 0.4407 2.1131 4.2261 0.8814
120°C 0.0771 0.0867 0.1157 0.1928 0.3855 1.8368 3.6736 0.7710
125°C 0.0677 0.0761 0.1015 0.1692 0.3383 1.6013 3.2026 0.6766
130°C 0.0596 0.0670 0.0894 0.1490 0.2979 1.3999 2.7998 0.5958
135°C 0.0526 0.0592 0.0789 0.1316 0.2631 1.2272 2.4543 0.5262
140°C 0.0466 0.0524 0.0699 0.1166 0.2331 1.0786 2.1571 0.4662
145°C 0.0414 0.0466 0.0622 0.1036 0.2072 0.9504 1.9007 0.4144
Bas/50 3950 3950 3950 3950 3950 3950 3950 3950
Bas/ss 3990 3990 3990 3990 3990 4015 4015 3990
Borso 3902 3902 3902 3902 3902 3894 3894 3902
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RESISTANCE-TEMP. TABLE R-T TABLE

Epoxy resin coated miniature sensors ME

KQ

RN\ Jtem
\ 202F3950 222F3950 302F3950 502F3950 103F3950 503F3950 104F3950 203F3950
Temp. <C

150°C 0.0369 0.0416 0.0554 0.0924 0.1847 0.8395 1.6789 0.3694
155°C 0.0330 0.0371 0.0495 0.0826 0.1651 0.7433 1.4866 0.3302
160°C 0.0296 0.0333 0.0444 0.0740 0.1480 0.6597 1.3193 0.2960
165°C 0.0266 0.0299 0.0399 0.0666 0.1331 0.5868 1.1735 0.2662
170°C 0.0240 0.0270 0.0360 0.0600 0.1200 0.5231 1.0461 0.2400
175°C 0.0217 0.0244 0.0325 0.0542 0.1084 0.4673 0.9345 0.2168
180°C 0.0197 0.0221 0.0295 0.0492 0.0983 0.4183 0.8365 0.1966
185°C 0.0179 0.0201 0.0268 0.0447 0.0893 0.3752 0.7503 0.1786
190°C 0.0163 0.0183 0.0244 0.0407 0.0813 0.3372 0.6744 0.1626
195°C 0.0148 0.0167 0.0223 0.0371 0.0742 0.3036 0.6072 0.1484
200°C 0.0136 0.0153 0.0204 0.0340 0.0680 0.2739 0.5478 0.1360
205°C 0.0125 0.0140 0.0187 0.0312 0.0623 0.4950 0.1246
210°C 0.0115 0.0129 0.0172 0.0287 0.0573 0.4482 0.1146
215°C 0.0106 0.0119 0.0158 0.0264 0.0528 0.4064 0.1056
R2s 2KQ 2.252KQ 3KQ 5KQ 10KQ 50KQ 100KQ 20KQ
Bas/50 3950 3950 3950 3950 3950 3950 3950 3950
Bosies 3990 3990 3990 3990 3990 4015 4015 3990
Borso 3902 3902 3902 3902 3902 3894 3894 3902
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RESISTANCE-TEMP. TABLE R-T TABLE

Epoxy resin coated miniature sensors for thermometer MEB-503E3950
KQ

T(°C) Rnor (KQ) T(°C) Rnor (KQ) T(°C) Rnor (KQ) T(°C) Rnor (KQ) T(°C) Rnor (KQ)
30.0 40.240 33.1 35.280 36.2 31.020 39.3 27.340 42.4 24.120
30.1 40.070 33.2 35.130 36.3 30.890 39.4 27.230 42.5 24.030
30.2 39.890 33.3 34.990 36.4 30.760 39.5 27.120 42.6 23.930
30.3 39.720 33.4 34.840 36.5 30.640 39.6 27.010 42.7 23.840
30.4 39.550 33.5 34.690 36.6 30.510 39.7 26.900 42.8 23.740
30.5 39.390 33.6 34.550 36.7 30.380 39.8 26.790 42.9 23.650
30.6 39.220 33.7 34.400 36.8 30.260 39.9 26.680 43.0 23.550
30.7 39.050 33.8 34.260 36.9 30.140 40.0 26.580 431 23.460
30.8 38.890 33.9 34.120 37.0 30.010 40.1 26.470 43.2 23.370
30.9 38.720 34.0 33.980 37.1 29.890 40.2 26.360 43.3 23.270
31.0 38.560 34.1 33.830 37.2 29.770 40.3 26.250 43.4 23.180
31.1 38.397 34.2 33.690 37.3 29.650 40.4 26.150 43.5 23.090
31.2 38.233 34.3 33.550 37.4 29.530 40.5 26.040 43.6 23.000
31.3 38.070 34.4 33.410 37.5 29.410 40.6 25.940 43.7 22.910
314 37.910 34.5 33.280 37.6 29.290 40.7 25.830 43.8 22.820
31.5 37.740 34.6 33.140 37.7 29.170 40.8 25.730 43.9 22.730
31.6 37.580 34.7 33.000 37.8 29.050 40.9 25.620 44.0 22.640
31.7 37.430 34.8 32.860 37.9 28.930 41.0 25.520 44.1 22.550
31.8 37.270 34.9 32.730 38.0 28.810 41.1 25.420 44.2 22.460
31.9 37.110 35.0 32.590 38.1 28.700 41.2 25.320 443 22.370
32.0 36.950 35.1 32.460 38.2 28.580 41.3 25.210 444 22.280
32.1 36.800 35.2 32.320 38.3 28.460 41.4 25.110 445 22.190
32.2 36.640 35.3 32.190 38.4 28.350 41.5 25.010 44.6 22.110
32.3 36.490 35.4 32.060 38.5 28.230 416 24.910 44.7 22.020
324 36.330 35.5 31.920 38.6 28.120 41.7 24.810 44.8 21.930
32.5 36.180 35.6 31.790 38.7 28.010 41.8 24.710 449 21.850
32.6 36.030 35.7 31.660 38.8 27.890 41.9 24.610 45.0 21.760
32.7 35.880 35.8 31.530 38.9 27.780 42.0 24.510

32.8 35.730 35.9 31.400 39.0 27.670 42.1 24.420

32.9 35.580 36.0 31.270 39.1 27.560 42.2 24.320

33.0 35.430 36.1 31.140 39.2 27.450 423 24.220

R37°C ( 1-32 ) #0.16%
Group Rmax(KQ) Group Rmax(KQ) Group Rmax(KQ) Group Rmax(KQ) Group Rmax(KQ)

1 29.275 8 29.625 15 29.975 22 30.325 29 30.675
2 29.325 9 29.675 16 30.025 23 30.375 30 30.725
3 29.375 10 29.725 17 30.075 24 30.425 31 30.775
4 29.425 11 29.775 18 30.125 25 30.475 32 30.825
5 29.475 12 29.825 19 30.175 26 30.525
6 29.525 13 29.875 20 30.225 27 30.575
7 29.575 14 29.925 21 30.275 28 30.625

info@ibenmu.com BENMU +86 18817 233 255


mailto:info@ibenmu.com
http://www.ibenmu.com/
http://www.ibenmu.com/
http://www.ibenmu.com/

TURERPOR E & BRI
MST

SENSORS PROBES
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CUSTOMIZED CENTER

Chip :

Probe :
Cable :

Terminal :

Operation Temperature :

Application :

Remarks :
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DS18B20

FEATURES

© 1-wire interface requires only gne port pin for communication.

©® Each has an unique 64-bit serial code stored in an on-Board ROM.

© No External part required.

® Powered from Data Line: from 3.0V to 5.5V

© Temperature range from -55°C to +125°C (-67°F to +257°F)
® 0.5°C Accuracy from -10°C to +85°C

©® Selectable thermometer resolution from 9 to 12 Bits.

©® Conversion time within 750ms (Max) from Temperature to 12-Bit Digital word.

© User-Definable Nonvolatile (NV) Alarm Settings

DS18B20
One-Wire Digital Thermometer

SO (150 mils)
(DS18B202)

® 3 types [ 8-Pin SO (150 mils), 8-Pin ySOP, and 3-Pin TO-92 ] (BOTTOM VIEW)
. . TO-92 uSOP
©® Software Compatible with the DS1822 (DS18B20) (DS18B20U)
© Wide application
PINS DESCRIPTION
PINS
NAME FUNCTIONS
SO uSOP TO-92
1.2.6.7.8 | 2.3.5.6.7 / N.C. No Connection
5 4 1 GND Ground
3 8 3 VDD VDD must be grounded in parasite power mode.
4 1 2 DQ Data Input/Output. 1-Wire interface pin. Power supply in parasite power

mode

DS18B20 Sensor probes
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Applications
RS B, B, BIR%. BEF. ESUl. e, RS
Cooker Stove, Toaster, Cooker,Heating iron, Oven, Pan, Coffee maker

=REAEE  Z=iE, BB, BK. BRWB, R

m
@
Q
2 g HVAC Air conditioning, Heaters, Electric carpets, Electric blankets
H M >
o
o & 35 . _
< o FA®HE BOKER, WIF. K. TR, BEL. APHEERS. HRLERS
= >
g 8 E-Appliances Boilers, Refrigerator, Washing machine, Room dryer, Solar systems
> (72}
©
ge)
= H{thea g BRI, BRI BRK, K|, BRIR
%‘. Others Thermometers, Iron, Hair dryer, Hair coloring device, Ironing board
— 2 o S, FEH. TEH. k. BAN
—]
E > Copier, Fax machine, Printer, watches, Camera
U
— m
Eﬁ g > HRFESBE, HHAKEE., £FNNEE. TEFERE. AEFEE
drz
fﬂ' c—:l 2l ) Intake/Exhaust, Cooling water, Engine, Transmission, air conditioning
A
@ m
) o} 3 BE, EF. GBI, gERF. HBRE, TEEE. BCRE
Q W E = Greenhouse,germination,Dryer, baking, granary, Soil,fertilizer
w2 — ] -~ . 5 5 — -
o E H 3 RS, MBEERENE, RER. RESR. BEESF. A3
A g = c Instruments, Thermostat, oil, warmer, Oil bath, Automatic
S w I BAORENE. B, 57
5' = = Temperature control, water temperature, sonar, seaweed farming
< = Q REAERGIE, EHl. MERE. HREE. BKE
S 3 Refrigerated display racks/ Trucks, water purifier

BRBEE. EREBEE. REss. WAMARE, REER
Skin temperature, rectal, incubators, infusion heater
BREE, SN, AEDE, thREE, RRFREZ

Temperature measuring, atmosphere observation

agy &4y
PRS-

A&
yo-yd ‘papy

NEW TECH

CUSTOMIZED CENTER

Chip :
Probe :
Cable :

Terminal :

Operation Temperature :

Application :

Remarks :
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SENSOR TECH CONNECTING
YOUR IDEA
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