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THERMISTOR SPECIFICATION TYPE TC04-103

Thermistor TC04-103
Type SMT	Type	with	wires
Body Glass-beaded
Terminal	Wires Pt	wires,	50um	dia

Nominal	Resistance 10kOhm@25ºC
Tolerance: 3%

Temperature	Range Steinhart-Hart	Equa@on	Coeffi@ents
T1,	°C T3,	°C A B C
-40 125 1.311E-03 2.138E-04 9.430E-08
-40 25 1.309E-03 2.141E-04 9.346E-08

25 125 1.316E-03 2.128E-04 1.003E-07

R0 Ohm 10,000
dR % 3
Beta K-1 4,250
dBeta % 2

T0 °C 25

Descrip@on
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THERMISTOR SPECIFICATION TYPE TC04-103

T,	°C T,	K RT,	Ohm R/R0 NTC,	%/K ΔR,	±% ΔT,	±K
-40 233.15 427,910.0 42.791 -7.01 38.65 5.51
-39 234.15 398,920.9 39.892 -6.97 37.37 5.36

-38 235.15 372,067.0 37.207 -6.92 36.13 5.22
-37 236.15 347,179.2 34.718 -6.88 34.93 5.08
-36 237.15 324,102.7 32.410 -6.83 33.78 4.94
-35 238.15 302,695.6 30.270 -6.79 32.65 4.81
-34 239.15 282,828.0 28.283 -6.74 31.57 4.68
-33 240.15 264,380.8 26.438 -6.70 30.51 4.56

-32 241.15 247,244.6 24.724 -6.66 29.49 4.43
-31 242.15 231,319.0 23.132 -6.61 28.51 4.31
-30 243.15 216,512.0 21.651 -6.57 27.55 4.19
-29 244.15 202,738.8 20.274 -6.53 26.62 4.08
-28 245.15 189,921.7 18.992 -6.49 25.72 3.97

-27 246.15 177,989.2 17.799 -6.45 24.85 3.86
-26 247.15 166,875.3 16.688 -6.40 24.01 3.75
-25 248.15 156,519.5 15.652 -6.36 23.19 3.64
-24 249.15 146,865.9 14.687 -6.32 22.40 3.54
-23 250.15 137,863.3 13.786 -6.28 21.63 3.44
-22 251.15 129,464.2 12.946 -6.24 20.89 3.34

-21 252.15 121,624.9 12.162 -6.21 20.16 3.25
-20 253.15 114,305.1 11.431 -6.17 19.46 3.16
-19 254.15 107,467.6 10.747 -6.13 18.79 3.07
-18 255.15 101,078.1 10.108 -6.09 18.13 2.98
-17 256.15 95,104.8 9.510 -6.05 17.49 2.89
-16 257.15 89,518.4 8.952 -6.01 16.87 2.81

-15 258.15 84,291.8 8.429 -5.98 16.27 2.72
-14 259.15 79,399.9 7.940 -5.94 15.69 2.64
-13 260.15 74,819.5 7.482 -5.90 15.13 2.56
-12 261.15 70,529.2 7.053 -5.87 14.58 2.49
-11 262.15 66,509.0 6.651 -5.83 14.05 2.41
-10 263.15 62,740.6 6.274 -5.80 13.54 2.34

-9 264.15 59,206.8 5.921 -5.76 13.04 2.26
-8 265.15 55,891.8 5.589 -5.73 12.56 2.19
-7 266.15 52,781.0 5.278 -5.69 12.09 2.12
-6 267.15 49,860.6 4.986 -5.66 11.64 2.06
-5 268.15 47,118.0 4.712 -5.62 11.20 1.99

-4 269.15 44,541.6 4.454 -5.59 10.77 1.93
-3 270.15 42,120.3 4.212 -5.55 10.36 1.87
-2 271.15 39,844.1 3.984 -5.52 9.96 1.80
-1 272.15 37,703.4 3.770 -5.49 9.58 1.74
0 273.15 35,689.6 3.569 -5.46 9.20 1.69
1 274.15 33,794.4 3.379 -5.42 8.84 1.63
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THERMISTOR SPECIFICATION TYPE TC04-103

2 275.15 32,010 3.201 -5.39 8.49 1.57
3 276.15 30,330.1 3.033 -5.36 8.15 1.52

4 277.15 28,747.3 2.875 -5.33 7.82 1.47
5 278.15 27,255.8 2.726 -5.30 7.50 1.42
6 279.15 25,849.8 2.585 -5.26 7.19 1.37
7 280.15 24,524.0 2.452 -5.23 6.90 1.32
8 281.15 23,273.4 2.327 -5.20 6.61 1.27
9 282.15 22,093.4 2.209 -5.17 6.33 1.22

10 283.15 20,979.6 2.098 -5.14 6.06 1.18
11 284.15 19,928.0 1.993 -5.11 5.80 1.13
12 285.15 18,934.7 1.893 -5.08 5.55 1.09
13 286.15 17,996.4 1.800 -5.05 5.31 1.05
14 287.15 17,109.5 1.711 -5.02 5.07 1.01

15 288.15 16,271.2 1.627 -4.99 4.85 0.97
16 289.15 15,478.4 1.548 -4.97 4.63 0.93
17 290.15 14,728.5 1.473 -4.94 4.42 0.90
18 291.15 14,018.9 1.402 -4.91 4.22 0.86
19 292.15 13,347.3 1.335 -4.88 4.02 0.82
20 293.15 12,711.4 1.271 -4.85 3.84 0.79

21 294.15 12,109.2 1.211 -4.82 3.65 0.76
22 295.15 11,538.8 1.154 -4.80 3.48 0.73
23 296.15 10,998.2 1.100 -4.77 3.31 0.69
24 297.15 10,485.8 1.049 -4.74 3.15 0.66
25 298.15 10,000.0 1.000 -4.72 3.00 0.64
26 299.15 9,539.3 0.954 -4.69 2.85 0.61

27 300.15 9,102.2 0.910 -4.66 2.71 0.58
28 301.15 8,687.4 0.869 -4.64 2.58 0.56
29 302.15 8,293.7 0.829 -4.61 2.45 0.53
30 303.15 7,919.9 0.792 -4.59 2.32 0.51
31 304.15 7,564.9 0.756 -4.56 2.20 0.48
32 305.15 7,227.7 0.723 -4.53 2.09 0.46

33 306.15 6,907.2 0.691 -4.51 1.98 0.44
34 307.15 6,602.6 0.660 -4.48 1.88 0.42
35 308.15 6,313.1 0.631 -4.46 1.78 0.40
36 309.15 6,037.7 0.604 -4.43 1.69 0.38
37 310.15 5,775.8 0.578 -4.41 1.60 0.36

38 311.15 5,526.5 0.553 -4.39 1.52 0.35
39 312.15 5,289.4 0.529 -4.36 1.44 0.33
40 313.15 5,063.6 0.506 -4.34 1.37 0.32
41 314.15 4,848.6 0.485 -4.31 1.30 0.30
42 315.15 4,643.8 0.464 -4.29 1.24 0.29
43 316.15 4,448.7 0.445 -4.27 1.18 0.28
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THERMISTOR SPECIFICATION TYPE TC04-103

T,	°C T,	K RT,	Ohm R/R0 NTC,	%/K ΔR,	±% ΔT,	±K
44 317.15 4,263 0.426 -4.24 1.12 0.26
45 318.15 4,085.7 0.409 -4.22 1.07 0.25

46 319.15 3,916.8 0.392 -4.20 1.02 0.24
47 320.15 3,755.7 0.376 -4.18 0.98 0.23
48 321.15 3,602.1 0.360 -4.15 0.94 0.23
49 322.15 3,455.6 0.346 -4.13 0.90 0.22
50 323.15 3,315.7 0.332 -4.11 0.87 0.21
51 324.15 3,182.2 0.318 -4.09 0.84 0.21

52 325.15 3,054.8 0.305 -4.07 0.81 0.20
53 326.15 2,933.1 0.293 -4.04 0.79 0.20
54 327.15 2,816.8 0.282 -4.02 0.77 0.19
55 328.15 2,705.8 0.271 -4.00 0.76 0.19
56 329.15 2,599.6 0.260 -3.98 0.74 0.19

57 330.15 2,498.2 0.250 -3.96 0.73 0.19
58 331.15 2,401.2 0.240 -3.94 0.73 0.18
59 332.15 2,308.5 0.231 -3.92 0.72 0.18
60 333.15 2,219.8 0.222 -3.90 0.72 0.19
61 334.15 2,135.0 0.213 -3.88 0.73 0.19
62 335.15 2,053.8 0.205 -3.86 0.73 0.19

63 336.15 1,976.1 0.198 -3.84 0.74 0.19
64 337.15 1,901.8 0.190 -3.82 0.75 0.20
65 338.15 1,830.6 0.183 -3.80 0.76 0.20
66 339.15 1,762.4 0.176 -3.78 0.78 0.21
67 340.15 1,697.1 0.170 -3.76 0.80 0.21
68 341.15 1,634.5 0.163 -3.74 0.82 0.22

69 342.15 1,574.5 0.157 -3.72 0.84 0.23
70 343.15 1,517.1 0.152 -3.70 0.87 0.24
71 344.15 1,462.0 0.146 -3.68 0.90 0.24
72 345.15 1,409.1 0.141 -3.66 0.93 0.25
73 346.15 1,358.5 0.136 -3.64 0.96 0.26
74 347.15 1,309.9 0.131 -3.62 1.00 0.28

75 348.15 1,263.3 0.126 -3.61 1.04 0.29
76 349.15 1,218.5 0.122 -3.59 1.08 0.30
77 350.15 1,175.6 0.118 -3.57 1.12 0.31
78 351.15 1,134.4 0.113 -3.55 1.16 0.33
79 352.15 1,094.8 0.109 -3.53 1.21 0.34

80 353.15 1,056.8 0.106 -3.51 1.26 0.36
81 354.15 1,020.3 0.102 -3.50 1.30 0.37
82 355.15 985.2 0.099 -3.48 1.36 0.39
83 356.15 951.5 0.095 -3.46 1.41 0.41
84 357.15 919.2 0.092 -3.44 1.46 0.43
85 358.15 888.0 0.089 -3.43 1.52 0.44
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THERMISTOR SPECIFICATION TYPE TC04-103

T,	°C T,	K RT,	Ohm R/R0 NTC,	%/K ΔR,	±% ΔT,	±K
86 359.15 858 0.086 -3.41 1.58 0.46
87 360.15 829.3 0.083 -3.39 1.64 0.48

88 361.15 801.7 0.080 -3.38 1.70 0.50
89 362.15 775.0 0.078 -3.36 1.77 0.53
90 363.15 749.4 0.075 -3.34 1.83 0.55
91 364.15 724.8 0.072 -3.33 1.90 0.57
92 365.15 701.1 0.070 -3.31 1.97 0.59
93 366.15 678.2 0.068 -3.29 2.04 0.62

94 367.15 656.2 0.066 -3.28 2.11 0.64
95 368.15 635.1 0.064 -3.26 2.18 0.67
96 369.15 614.7 0.061 -3.25 2.26 0.70
97 370.15 595.1 0.060 -3.23 2.33 0.72
98 371.15 576.1 0.058 -3.21 2.41 0.75

99 372.15 557.9 0.056 -3.20 2.49 0.78
100 373.15 540.3 0.054 -3.18 2.57 0.81
101 374.15 523.4 0.052 -3.17 2.65 0.84
102 375.15 507.1 0.051 -3.15 2.73 0.87
103 376.15 491.3 0.049 -3.14 2.81 0.90
104 377.15 476.2 0.048 -3.12 2.90 0.93

105 378.15 461.5 0.046 -3.11 2.98 0.96
106 379.15 447.4 0.045 -3.09 3.07 0.99
107 380.15 433.8 0.043 -3.08 3.16 1.03
108 381.15 420.6 0.042 -3.06 3.25 1.06
109 382.15 407.9 0.041 -3.05 3.34 1.10
110 383.15 395.7 0.040 -3.03 3.43 1.13

111 384.15 383.9 0.038 -3.02 3.52 1.17
112 385.15 372.4 0.037 -3.01 3.62 1.20
113 386.15 361.4 0.036 -2.99 3.71 1.24
114 387.15 350.8 0.035 -2.98 3.81 1.28
115 388.15 340.5 0.034 -2.96 3.90 1.32
116 389.15 330.5 0.033 -2.95 4.00 1.36

117 390.15 320.9 0.032 -2.94 4.10 1.40
118 391.15 311.6 0.031 -2.92 4.20 1.44
119 392.15 302.7 0.030 -2.91 4.30 1.48
120 393.15 294.0 0.029 -2.89 4.40 1.52
121 394.15 285.6 0.029 -2.88 4.50 1.56

122 395.15 277.5 0.028 -2.87 4.60 1.61
123 396.15 269.6 0.027 -2.85 4.71 1.65
124 397.15 262.0 0.026 -2.84 4.81 1.69
125 398.15 254.7 0.025 -2.84 4.92 1.73
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SMT	NTC	thermistors	are	available	with	two	resistance	
nominals:	2.2kOhm@25ºC	and	10kOhm@25ºC.	SMT	
thermistors	by	default	are	lead-less	and	opQmal	for	soldering	
on	metallized	surface.	It’s	possible	to	implement	wire	soluQon	
by	soldering	Pt	50um	dia	wires	or	thin	AWG-34	wire	with	
adjustable	length	in	both	cases.	SMT	NTC	types	have	3%	
tolerance	by	default.	Individual	calibraQon	with	protocol-
numbered	values	is	available	by	request.

THERMISTOR MOUNTING METHODS

Standard	Moun@ng	Method

NTC	SMT	type	thermistors	TC222	and	TC103	have	
0.5x1.0x0.5mm3	size.	It	is	possible	to	apply	the	
standard	mourning	method	with	gluing	to	cold	
ceramics	edge,	but	there	is	a	big	risk	of	detachment.	
In	case	of	ceramics	thinner	than	0.5mm	it’s	
recommended	to	avoid	mounQng	to	ceramics	edge	
and	apply	mounQng	on	cold	side	top	surface.

Moun@ng	on	thin	ceramics

Fig.	3Fig.1 Fig	.4

Safe

0.5mm

Fig.	2

“Flat	surface“		
moun9ng

Risky

SomeQmes	it’s	more	opQmal	to	install	thermistor	as	close	
to	the	object	on	TEC	cold	side	as	possible	for	precise	
temperature	regulaQon.	NTC	SMT	thermistor	can	be	
mounted	by	gluing	to	any	locaQon	on	TEC	cold	side	by	
Customer	request.	The	alternaQve	soluQon	is	soldering	
(please,	check	the	page	below	about	SMT	NTC	Thermistor	
Soldering).

Customized	Posi@on	Moun@ng

GLUING
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Lead-less	NTC	thermistor	can	be	soldered	to	any	locaQon	on	
TEC	cold	side	surface.	The	posiQon	can	be	specified	by	
Customer.	The	locaQon	on	cold	side	can	be	separated	by	
metallizaQon	or	localized	to	prevent	solder	spreading	in	
criQcal	areas.	

THERMISTOR MOUNTING METHODS

Standard	Soldering	Method

Being	soldered	on	cold	side	surface	the	thermistor	takes	
place	on	it	and	may	limit	the	area	for	other	objects	
mounQng.	It’s	possible	to	opQmize	it	using	ceramics	with	
holes.	The	thermistor	can	be	covered	by	ceramics	plate.	
The	resulQng	cold	side	surface	is	free	for	other	
components	mounQng.	The	addiQonal	ceramics	plate	
works	also	as	a	protecQon	for	thermistor.	The	hole	in	
protecQve	ceramics	plate	can	be	addiQonally	filled	out	
with	thermoconducQve	glue.

Advanced	Solu@on	-	Protec@ve	Cover	Plate

TEC	Microsystems	GmbH	is	fully	flexible	with	customized	
Au	paierns	development.		Au	paiern	on	TEC	cold	side	for	
direct	components	mounQng	simplifies	the	assembly	
process	in	TEC	applicaQon.		SMT	NTC	thermistor	can	be	
implemented	onto	a	customized	paiern	together	with	
other	electronic	components.		Thermistor	terminal	
connecQon	pads	in	this	case	are	suitable	for	WB	process	or	
wired	terminal	soluQon.

Customized	PaXerns		for	TEC	and	Thermistor

SOLDERING

SMT	Solu9on	1:		
customized	Au	paBern	for	WB	
connec9on

SMT	Solu9on	3:		
customized	Au	paBern	with	4-wires	
measurement	scheme

SMT	Solu9on	2:		
customized	Au	paBern	with	2-wires	
measurement	scheme


