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VálvulasVa’ Solenoide / Estrangulación

 Válvulas de estrangulación de dos 
y tres vías operadas por solenoide
Controla el flujo en la manguera sin contacto directo entre el fluido y la válvula
n Rápido tiempo de respuesta
n Bajo consumo de energía y mayor duración de los ciclos
n Excelentes para aplicaciones sanitarias y farmacéuticas
Elementos incluidos: Cables conductores de plomo recubiertos de PTFE, de 15" 
y calibre 26 Las válvulas de dos vías incluyen mangueras de silicona de 12" de largo;  
las válvulas de tres vías incluyen dos mangueras de 6" (15.2 cm) de largo con un  
conector en “Y”. Vea las páginas 905–924 para mangueras adicionales.

98302-40

Válvulas de estrangulación  
de dos y tres vías operadas  
por solenoide

n �Excelente para aplicaciones 
de tipo aislamiento; el único 
componente humectado es la 
manguera

n �Bobinas desmontables 
con conectores eléctricos 
tipo DIN

n �Se incluye soporte de 
montaje en panel Válvula de dos 

vías 
98305-02

Válvulas de estrangulación de dos y tres vías 
operadas por solenoide
El operador manual incorporado  
permite cambiar fácilmente las  
mangueras

Tamaño de la 
manguera (DE) Watts

12 VCC 24 VCC
N.º de cat. Precio N.º de cat. Precio

Válvulas de estrangulación de dos vías; normalmente cerradas
10 mm 13 JZ-98305-10 $143.00 JZ-98305-11 $143.00
13 mm 60 JZ-98305-12 309.00 JZ-98305-13 309.00
19 mm 60 JZ-98305-14 352.00 JZ-98305-15 352.00

Válvulas de estrangulación de dos vías; normalmente abiertas
10 mm 13 JZ-98305-02 149.00 JZ-98305-03 149.00
13 mm 60 JZ-98305-04 324.00 JZ-98305-05 324.00
19 mm 60 JZ-98305-06 375.00 JZ-98305-07 375.00

Válvulas de estrangulación de tres vías; una normalmente abierta, una normalmente cerrada (NC)
2.4 mm 4.4 JZ-98305-00 155.00 JZ-98305-01 155.00

Tamaño de
manguera
(DI x DE)

Presión
máxima 

(psi)

Tiempo de
respuesta

(mseg)
Watts

12 VCC 24 VCC
Número de

catálogo Precio Número de
catálogo Precio

Válvulas de estrangulación de dos vías; normalmente cerradas
1⁄16" x 1⁄8" 15 (1 bar) 20 4.0 JZ-01340-52 $155.00 JZ-01340-53 $112.00
1⁄8" x 3⁄16" 15 (1 bar) 20 9.0 JZ-01340-54 162.00 JZ-01340-55 178.00
1⁄4" x 3⁄8" 15 (1 bar) 20 13 JZ-01340-56 282.00 JZ-01340-57 282.00
Válvulas de estrangulación de dos vías; normalmente abiertas
1⁄16" x 1⁄8" 15 (1 bar) 20 4.0 JZ-01340-58 112.00 JZ-01340-59 102.00
1⁄8" x 3⁄16" 15 (1 bar) 20 9.0 JZ-01340-60 140.00 JZ-01340-61 140.00
1⁄4" x 3⁄8" 15 (1 bar) 20 13 JZ-01340-62 268.00 JZ-01340-63 295.00
Válvulas de estrangulación de tres vías; una normalmente abierta, una normalmente cerrada (NC)
1⁄16" x 1⁄8" 15 (1 bar) 20 8.0 JZ-01340-64 134.00 JZ-01340-65 134.00
1⁄8" x 3⁄16" 15 (1 bar) 20 9.0 JZ-01340-66 297.00 JZ-01340-67 297.00

JZ-95802-02 Mangueras de silicona platino Cole-Parmer; 
DI 1⁄16" x DE 1⁄8". Paquete de 7.6 m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    $35.00
JZ-95802-04 Mangueras de silicona platino Cole-Parmer; 
DI 1⁄8" x DE 3⁄16". Paquete de 7.6 m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    $52.50
JZ-95802-12 Mangueras de silicona platino Cole-Parmer; 
DI 1⁄4" x DE 3⁄8". Paquete de 7.6 m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     $75.00

Tamaño de la 
manguera (DI x DE)

Presión
máxima Watts

12 VCC 24 VCC
Número de catálogo Precio Número de catálogo Precio

Válvulas de estrangulación de dos vías; normalmente cerradas
1⁄32" x 3⁄32" 15 psi (1 bar) 2.6 JZ-98302-00 $  87.50 JZ-98302-10 $  87.50
1⁄16" x 1⁄8" 15 psi (1 bar) 2.6 JZ-98302-02 87.50 JZ-98302-12 87.50
1⁄8" x 1⁄4" 20 psi (1.4 bares) 4.0 JZ-98302-06 145.00 JZ-98302-16 145.00

Válvulas de estrangulación de dos vías; normalmente abiertas
1⁄32" x 3⁄32" 15 psi (1 bar) 2.6 JZ-98302-20 92.50 JZ-98302-30 92.50
1⁄16" x 1⁄8" 15 psi (1 bar) 2.6 JZ-98302-22 92.50 JZ-98302-32 92.50
1⁄8" x 1⁄4" 20 psi (1.4 bares) 4.0 JZ-98302-26 153.00 JZ-98302-36 153.00

Válvulas de estrangulación de tres vías; una normalmente abierta, una normalmente cerrada (NC)
1⁄32" x 3⁄32" 15 psi (1 bar) 2.6 JZ-98302-40 107.00 JZ-98302-48 103.00
1⁄16" x 1⁄8" 15 psi (1 bar) 2.6 JZ-98302-42 108.00 JZ-98302-50 107.00
1⁄8" x 1⁄4" 20 psi (1.4 bares) 4.0 JZ-98302-46 159.00 JZ-98302-54 159.00

Accesorios
JZ-01540-50 Pinza de montaje para válvulas de dos 
y tres vías  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           $4.40
JZ-01540-55 Reborde de montaje para válvulas de dos 
y tres vías  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           $3.15

Pinza de montaje 
01540-50

Reborde de 
montaje 01540-55

01340-63

Excelente opción para líquidos viscosos
n �Use las válvulas de estrangulación con líquidos 

más difíciles de manejar para las válvulas 
solenoide tradicionales, tales como los líquidos 
viscosos

n �Ideales para aplicaciones de control 
de inicio y detención de flujo, 
y en casos donde es necesario
cambiar frecuentemente las
piezas humectadas

n �Compatible con mangueras de silicona, 
C-FLEX® y BPT PharMed®: vea las páginas 
905–924 para pedidos

n �Las válvulas de dos vías están disponibles en 
configuraciones de normalmente cerrada y 
normalmente abierta

n �Las válvulas de tres vías aceptan dos 
mangueras; la inferior es normalmente abierta, 
la superior, normalmente cerrada



GWS Model SN03N 2BB Specs: 

Size: 39.5 mm X 20.0 mm X 39.6 mm 

Weight: 41g, 1.44 oz 

Speed: 0.23 sec/60° 

Torque: 2.40 kg-cm, 47 oz-in 

APPLICATION NOTE FOR RPV SERVO MOTOR 

A. Operating voltage : D. C. 4.8V - 7.5V  Max. (Optional system : 12.0-
15.0V;24.0-28.V)

We have voltage regulator build inside the servo Amp chip itself. That makes the 
rotating angle accurate under full range of working voltage  

B. Speed : Fast than 0.05;0.05-0.15;0.15-0.30;0.30-0.60;Over 0.60 sec/60 degrees
Torque : Up to 1.0;1.0-3.0;3.0-10.0;10-49;50-100;100-300;300-1000 KG/CM

• Above is the spec. of small sized motors designed to be used in r/c models. We
accept OEM to produce all kinds of torque and speed to fit all customers'
purposes.

C. Operating temperature : -20°C ~ +60°C

D. Pulse width range (Frame time  : 16-23 ms)
Max : 2.1 ms
Min  : 0.9 ms

INPUT SIGNAL TIMING  

• Exceeding these parameters can cause the servo to jitter or run slowly.

E. Horn position (rotate angle)

The relationship between the income pulse width (time pulse) and probe position is 
as follows :  

Pulse width Horn position
0.8-0.9 ms Safety zone for CW 
0.9 ms +60 degrees ± 10° CW
1.5 ms 0 degree(center position)
2.1 ms -60 degree ± 10° CCW
2.1-2.2 ms Safety zone for CCW 



NTC thermistors for

temperature measurement

Glass-encapsulated sensors,
standard type

Series/Type: B57560G, B57560G1

Date: February 2009

© EPCOS AG 2009. Reproduction, publication and dissemination of this publication, enclosures hereto and the
information contained therein without EPCOS' prior express consent is prohibited.

The following products presented in this data sheet are being withdrawn.

Ordering Code Substitute Product Date of
Withdrawal

Deadline Last
Orders

Last Shipments

B57560G0145* B57560G1104* 2012-03-23 2012-06-28 2012-09-28

For further information please contact your nearest EPCOS sales office, which will also support
you in selecting a suitable substitute. The addresses of our worldwide sales network are
presented at www.epcos.com/sales.



Applications

Temperature measurement

Features

Glass-encapsulated, heat-resistive and
highly stable
For temperature measurement up to
300 °C
Leads: dumet wires (copper-clad FeNi)

Options

Leads: nickel-plated dumet wires
Alternative dimensions available on request

Delivery mode

Bulk

Dimensional drawing

Dimensions in mm

General technical data

Climatic category (IEC 60068-1) 55/300/56
Max. power (at 25 °C) P25 50 mW
Resistance tolerance ∆RR/RR ±1, ±2, ±3 %
Rated temperature TR 25 °C
Dissipation factor (in air) δth approx. 1.3 mW/K
Thermal cooling time constant (in air) τc approx. 15 s
Heat capacity Cth approx. 20 mJ/K

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors G560/G1560

Page 2 of 18Please read Cautions and warnings and
Important notes at the end of this document.



1) B200/300

Electrical specification and ordering codes

R25

Ω
No. of R/T
characteristic

B25/85

K
B0/100

K
B25/100

K
Ordering code

+ = Resistance tolerance
F = ±1%
G = ±2%
H = ±3%

The last three digits of the ordering code denote:
000 and 005 = dumet wires
002 and 007 = nickel-plated wires

2 k 8401 3420 3390 ±1% 3436 B57560G0202+000
2 k 8401 3420 3390 ±1% 3436 B57560G0202+002
5 k 8402 3480 3450 ±1% 3497 B57560G0502+000
5 k 8402 3480 3450 ±1% 3497 B57560G0502+002

10 k 7003 3612 3586 3625 ±1% B57560G1103+005
10 k 7003 3612 3586 3625 ±1% B57560G1103+007
10 k 8307 3478 3450 3492 ±1% B57560G1103+000
10 k 8307 3478 3450 3492 ±1% B57560G1103+002
20 k 8415 3992 3970 ±1% 4006 B57560G0203+000
20 k 8415 3992 3970 ±1% 4006 B57560G0203+002
30 k 7002 3973 3944 3988 ±1% B57560G1303+005
30 k 7002 3973 3944 3988 ±1% B57560G1303+007
50 k 8403 3992 3970 ±1% 4006 B57560G0503+000
50 k 8403 3992 3970 ±1% 4006 B57560G0503+002

100 k 8304 4072 4036 4092 ±1% B57560G1104+000
100 k 8304 4072 4036 4092 ±1% B57560G1104+002

1400 k 8406 4557 5133 ±2%1) 4581 B57560G0145+000
1400 k 8406 4557 5133 ±2%1) 4581 B57560G0145+002

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors G560/G1560

Page 3 of 18Please read Cautions and warnings and
Important notes at the end of this document.



Reliability data

Test Standard Test conditions ∆R25/R25

(typical)
Remarks

Storage in
dry heat

IEC
60068-2-2

Storage at upper
category temperature
T: 300 °C
t: 1000 h

< 3% No visible
damage

Storage in damp
heat, steady state

IEC
60068-2-67

Temperature of air: 85 °C
Relative humidity of air: 85%
Duration: 56 days

< 2% No visible
damage

Rapid temperature
cycling

IEC
60068-2-14

Lower test temperature: 55 °C
Upper test temperature: 200 °C
Number of cycles: 1000

< 2% No visible
damage

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors G560/G1560

Page 4 of 18Please read Cautions and warnings and
Important notes at the end of this document.



R/T characteristics

R/T No. 7002 7003 8304

T (°C) B25/100 = 3988 K B25/100 = 3625 K B25/100 = 4092 K
RT/R25 α (%/K) RT/R25 α (%/K) RT/R25 α (%/K)

55.0 96.33 7.4 63.225 6.7 100.11 7.4
50.0 66.866 7.2 45.46 6.5 69.56 7.2
45.0 47.037 6.9 33.07 6.3 48.945 6.9
40.0 33.508 6.7 24.324 6.0 34.853 6.7
35.0 24.156 6.4 18.081 5.8 25.102 6.5
30.0 17.613 6.2 13.575 5.6 18.275 6.2
25.0 12.98 6.0 10.29 5.4 13.443 6.0
20.0 9.6643 5.8 7.8716 5.3 9.9853 5.9
15.0 7.2656 5.6 6.0739 5.1 7.4867 5.7
10.0 5.5129 5.4 4.7258 4.9 5.6636 5.5
5.0 4.22 5.3 3.7062 4.8 4.3212 5.3
0.0 3.2575 5.1 2.9287 4.6 3.324 5.2
5.0 2.5348 4.9 2.3311 4.5 2.5769 5.0

10.0 1.9876 4.8 1.8684 4.4 2.0127 4.9
15.0 1.5699 4.6 1.5075 4.2 1.5834 4.7
20.0 1.2488 4.5 1.224 4.1 1.2542 4.6
25.0 1.0000 4.4 1.0000 4.0 1.0000 4.5
30.0 0.80594 4.3 0.82176 3.9 0.80239 4.3
35.0 0.65355 4.1 0.67909 3.8 0.64776 4.2
40.0 0.53312 4.0 0.56422 3.7 0.52598 4.1
45.0 0.43735 3.9 0.47122 3.6 0.4295 4.0
50.0 0.36074 3.8 0.3955 3.5 0.35262 3.9
55.0 0.29911 3.7 0.33355 3.4 0.291 3.8
60.0 0.24925 3.6 0.2826 3.3 0.24136 3.7
65.0 0.20872 3.5 0.24049 3.2 0.20114 3.6
70.0 0.17558 3.4 0.20553 3.1 0.16841 3.5
75.0 0.14837 3.3 0.17637 3.0 0.14164 3.4
80.0 0.12592 3.2 0.15195 2.9 0.11963 3.3
85.0 0.10731 3.2 0.13141 2.9 0.10147 3.3
90.0 0.091816 3.1 0.11406 2.8 0.086407 3.2
95.0 0.078862 3.0 0.099352 2.7 0.073867 3.1

100.0 0.067988 2.9 0.086837 2.7 0.063383 3.0
105.0 0.058824 2.9 0.076149 2.6 0.054584 3.0
110.0 0.051071 2.8 0.066989 2.5 0.04717 2.9
115.0 0.044489 2.7 0.059112 2.5 0.040901 2.8
120.0 0.03888 2.7 0.052316 2.4 0.035581 2.8
125.0 0.034084 2.6 0.046433 2.4 0.03105 2.7
130.0 0.02997 2.5 0.041327 2.3 0.027179 2.6
135.0 0.02643 2.5 0.03688 2.3 0.023861 2.6
140.0 0.023373 2.4 0.032998 2.2 0.021008 2.5
145.0 0.020727 2.4 0.029598 2.2 0.018548 2.5
150.0 0.018429 2.3 0.026612 2.1 0.016419 2.4
155.0 0.016427 2.3 0.023984 2.1 0.014573 2.4

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors G560/G1560

Page 5 of 18Please read Cautions and warnings and
Important notes at the end of this document.



R/T No. 7002 7003 8304

T (°C) B25/100 = 3988 K B25/100 = 3625 K B25/100 = 4092 K
RT/R25 α (%/K) RT/R25 α (%/K) RT/R25 α (%/K)

160.0 0.014679 2.2 0.021665 2.0 0.012967 2.3
165.0 0.013149 2.2 0.019613 2.0 0.011566 2.3
170.0 0.011806 2.1 0.017793 1.9 0.010341 2.2
175.0 0.010623 2.1 0.016176 1.9 0.0092664 2.2
180.0 0.0095804 2.0 0.014735 1.8 0.0083224 2.1
185.0 0.0086582 2.0 0.013448 1.8 0.0074907 2.1
190.0 0.0078408 2.0 0.012297 1.8 0.0067564 2.0
195.0 0.0071148 1.9 0.011265 1.7 0.0061064 2.0
200.0 0.0064685 1.9 0.010338 1.7 0.0055299 2.0
205.0 0.005892 1.8 0.009504 1.7 0.0050175 1.9
210.0 0.0053767 1.8 0.0087516 1.6 0.0045611 1.9
215.0 0.0049152 1.8 0.0080718 1.6 0.0041537 1.9
220.0 0.0045011 1.7 0.0074567 1.6 0.0037895 1.8
225.0 0.0041287 1.7 0.0068989 1.5 0.0034631 1.8
230.0 0.0037934 1.7 0.0063925 1.5 0.0031701 1.8
235.0 0.0034908 1.6 0.0059318 1.5 0.0029067 1.7
240.0 0.0032173 1.6 0.005512 1.5 0.0026693 1.7
245.0 0.0029697 1.6 0.005129 1.4 0.0024551 1.7
250.0 0.0027451 1.6 0.004779 1.4 0.0022615 1.6
255.0 0.0025412 1.5 0.0044586 1.4 0.0020862 1.6
260.0 0.0023556 1.5 0.004165 1.4 0.0019273 1.6
265.0 0.0021865 1.5 0.0038955 1.3 0.0017829 1.5
270.0 0.0020323 1.5 0.0036478 1.3 0.0016516 1.5
275.0 0.0018913 1.4 0.0034199 1.3 0.0015319 1.5
280.0 0.0017623 1.4 0.0032098 1.3 0.0014228 1.5
285.0 0.0016441 1.4 0.003016 1.2 0.0013231 1.4
290.0 0.0015357 1.4 0.002837 1.2 0.0012319 1.4
295.0 0.001436 1.3 0.0026714 1.2 0.0011483 1.4
300.0 0.0013444 1.3 0.002518 1.2 0.0010716 1.4

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors G560/G1560
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R/T characteristics

R/T No. 8307 8401 8402

T (°C) B25/100 = 3492 K B0/100 = 3390 K B0/100 = 3450 K
RT/R25 α (%/K) RT/R25 α (%/K) RT/R25 α (%/K)

55.0 52.624 6.4 48.237 6.2 51.991 6.4
50.0 38.452 6.2 35.488 6.0 37.989 6.2
45.0 28.401 6.0 26.39 5.8 28.07 5.9
40.0 21.194 5.8 19.825 5.6 20.96 5.7
35.0 15.972 5.6 15.037 5.4 15.809 5.5
30.0 12.149 5.4 11.511 5.3 12.037 5.4
25.0 9.3246 5.2 8.8893 5.1 9.2484 5.2
20.0 7.2181 5.0 6.9218 4.9 7.1668 5.0
15.0 5.6332 4.9 5.4326 4.8 5.5993 4.9
10.0 4.4308 4.7 4.2961 4.6 4.4087 4.7
5.0 3.5112 4.6 3.422 4.5 3.4971 4.6
0.0 2.8024 4.4 2.7445 4.3 2.7936 4.4
5.0 2.252 4.3 2.2158 4.2 2.2468 4.3

10.0 1.8216 4.2 1.8002 4.1 1.8187 4.2
15.0 1.4827 4.1 1.4714 4.0 1.4813 4.0
20.0 1.2142 3.9 1.2097 3.9 1.2136 3.9
25.0 1.0000 3.8 1.0000 3.8 1.0000 3.8
30.0 0.82818 3.7 0.8311 3.6 0.82845 3.7
35.0 0.68954 3.6 0.69427 3.5 0.68991 3.6
40.0 0.57703 3.5 0.58282 3.5 0.57742 3.5
45.0 0.48525 3.4 0.49158 3.4 0.4856 3.4
50.0 0.41 3.3 0.41652 3.3 0.41026 3.3
55.0 0.34798 3.2 0.35446 3.2 0.34816 3.2
60.0 0.29663 3.2 0.30292 3.1 0.29673 3.2
65.0 0.25392 3.1 0.25994 3.0 0.25393 3.1
70.0 0.21824 3.0 0.22392 2.9 0.21817 3.0
75.0 0.1883 2.9 0.19363 2.9 0.18816 2.9
80.0 0.16307 2.8 0.16805 2.8 0.16288 2.8
85.0 0.14174 2.8 0.14636 2.7 0.1415 2.8
90.0 0.12362 2.7 0.1279 2.7 0.12335 2.7
95.0 0.10818 2.6 0.11214 2.6 0.10788 2.6

100.0 0.094973 2.6 0.098635 2.5 0.094659 2.6
105.0 0.08364 2.5 0.087023 2.5 0.083313 2.5
110.0 0.073881 2.5 0.077007 2.4 0.073547 2.5
115.0 0.06545 2.4 0.06834 2.4 0.065114 2.4
120.0 0.058144 2.3 0.060818 2.3 0.05781 2.4
125.0 0.051794 2.3 0.05427 2.3 0.051464 2.3
130.0 0.046259 2.2 0.048554 2.2 0.045936 2.2
135.0 0.04142 2.2 0.043551 2.2 0.041106 2.2
140.0 0.037179 2.1 0.039159 2.1 0.036875 2.1
145.0 0.033451 2.1 0.035294 2.1 0.033159 2.1
150.0 0.030166 2.0 0.031885 2.0 0.029886 2.1
155.0 0.027264 2.0 0.02887 2.0 0.026998 2.0

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors G560/G1560
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R/T No. 8307 8401 8402

T (°C) B25/100 = 3492 K B0/100 = 3390 K B0/100 = 3450 K
RT/R25 α (%/K) RT/R25 α (%/K) RT/R25 α (%/K)

160.0 0.024694 2.0 0.026197 1.9 0.024442 2.0
165.0 0.022414 1.9 0.023822 1.9 0.022175 1.9
170.0 0.020385 1.9 0.021707 1.8 0.02016 1.9
175.0 0.018577 1.8 0.01982 1.8 0.018365 1.8
180.0 0.016961 1.8 0.018132 1.8 0.016762 1.8
185.0 0.015514 1.8 0.016619 1.7 0.015328 1.8
190.0 0.014216 1.7 0.01526 1.7 0.014043 1.7
195.0 0.013049 1.7 0.014038 1.7 0.012888 1.7
200.0 0.011999 1.7 0.012936 1.6 0.011849 1.7
205.0 0.011051 1.6 0.011941 1.6 0.010913 1.6
210.0 0.010194 1.6 0.011041 1.6 0.010067 1.6
215.0 0.0094181 1.6 0.010225 1.5 0.0093013 1.6
220.0 0.0087144 1.5 0.0094848 1.5 0.0086075 1.5
225.0 0.0080751 1.5 0.0088113 1.5 0.0079777 1.5
230.0 0.0074933 1.5 0.0081978 1.4 0.007405 1.5
235.0 0.0069631 1.5 0.0076382 1.4 0.0068833 1.4
240.0 0.0064791 1.4 0.0071268 1.4 0.0064075 1.4
245.0 0.0060366 1.4 0.006659 1.3 0.0059728 1.4
250.0 0.0056316 1.4 0.0062302 1.3 0.0055751 1.4
255.0 0.0052602 1.4 0.0058368 1.3 0.0052107 1.3
260.0 0.0049193 1.3 0.0054753 1.3 0.0048764 1.3
265.0 0.0046059 1.3 0.0051426 1.2 0.0045692 1.3
270.0 0.0043173 1.3 0.004836 1.2 0.0042866 1.3
275.0 0.0040514 1.3 0.0045532 1.2 0.0040263 1.2
280.0 0.003806 1.2 0.004292 1.2 0.0037862 1.2
285.0 0.0035793 1.2 0.0040504 1.1 0.0035645 1.2
290.0 0.0033696 1.2 0.0038266 1.1 0.0033595 1.2
295.0 0.0031753 1.2 0.0036192 1.1 0.0031697 1.2
300.0 0.0029952 1.2 0.0034267 1.1 0.0029938 1.1
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R/T characteristics

R/T No. 8403 8406 8415

T (°C) B0/100 = 3970 K B200/300 = 5133 K B0/100 = 3970 K
RT/R25 α (%/K) RT/R25 α (%/K) RT/R25 α (%/K)

55.0 103.29 7.6 183.3 8.5 103.29 7.6
50.0 71.079 7.3 120.69 8.2 71.079 7.3
45.0 49.619 7.1 80.721 7.9 49.619 7.1
40.0 35.108 6.8 54.792 7.6 35.108 6.8
35.0 25.158 6.5 37.713 7.3 25.158 6.5
30.0 18.245 6.3 26.301 7.1 18.245 6.3
25.0 13.383 6.1 18.571 6.8 13.383 6.1
20.0 9.9221 5.9 13.269 6.6 9.9221 5.9
15.0 7.4316 5.7 9.5865 6.4 7.4316 5.7
10.0 5.6202 5.5 6.9997 6.2 5.6202 5.5
5.0 4.2894 5.3 5.1625 6.0 4.2894 5.3
0.0 3.3024 5.2 3.844 5.8 3.3024 5.2
5.0 2.5607 5.0 2.8884 5.6 2.5607 5.0

10.0 2.0017 4.8 2.1892 5.5 2.0017 4.8
15.0 1.5768 4.7 1.673 5.3 1.5768 4.7
20.0 1.2513 4.6 1.2886 5.1 1.2513 4.6
25.0 1.0000 4.4 1.0000 5.0 1.0000 4.4
30.0 0.80451 4.3 0.78164 4.9 0.80451 4.3
35.0 0.65139 4.2 0.61516 4.7 0.65139 4.2
40.0 0.53064 4.0 0.48734 4.6 0.53064 4.0
45.0 0.43481 3.9 0.38851 4.5 0.43481 3.9
50.0 0.35828 3.8 0.3116 4.4 0.35828 3.8
55.0 0.29681 3.7 0.25136 4.2 0.29681 3.7
60.0 0.24715 3.6 0.2039 4.1 0.24715 3.6
65.0 0.20682 3.5 0.16629 4.0 0.20682 3.5
70.0 0.17389 3.4 0.1363 3.9 0.17389 3.4
75.0 0.14687 3.3 0.11228 3.8 0.14687 3.3
80.0 0.12459 3.2 0.092932 3.7 0.12459 3.2
85.0 0.10614 3.2 0.077268 3.6 0.10614 3.2
90.0 0.09078 3.1 0.064527 3.6 0.09078 3.1
95.0 0.077949 3.0 0.054116 3.5 0.077949 3.0

100.0 0.067183 2.9 0.045571 3.4 0.067183 2.9
105.0 0.058113 2.9 0.038526 3.3 0.058113 2.9
110.0 0.050443 2.8 0.032694 3.2 0.050443 2.8
115.0 0.043932 2.7 0.027847 3.2 0.043932 2.7
120.0 0.038386 2.7 0.023803 3.1 0.038386 2.7
125.0 0.033645 2.6 0.020416 3.0 0.033645 2.6
130.0 0.029579 2.5 0.017569 3.0 0.029579 2.5
135.0 0.02608 2.5 0.015167 2.9 0.02608 2.5
140.0 0.02306 2.4 0.013135 2.8 0.02306 2.4
145.0 0.020446 2.4 0.011409 2.8 0.020446 2.4
150.0 0.018176 2.3 0.0099385 2.7 0.018176 2.3
155.0 0.016199 2.3 0.0086821 2.7 0.016199 2.3
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R/T No. 8403 8406 8415

T (°C) B0/100 = 3970 K B200/300 = 5133 K B0/100 = 3970 K
RT/R25 α (%/K) RT/R25 α (%/K) RT/R25 α (%/K)

160.0 0.014473 2.2 0.0076052 2.6 0.014473 2.2
165.0 0.012962 2.2 0.0066796 2.6 0.012962 2.2
170.0 0.011636 2.1 0.0058817 2.5 0.011636 2.1
175.0 0.010469 2.1 0.005192 2.5 0.010469 2.1
180.0 0.0094395 2.0 0.0045943 2.4 0.0094395 2.0
185.0 0.0085294 2.0 0.0040749 2.4 0.0085294 2.0
190.0 0.0077229 2.0 0.0036225 2.3 0.0077229 2.0
195.0 0.0070067 1.9 0.0032274 2.3 0.0070067 1.9
200.0 0.0063691 1.9 0.0028817 2.2 0.0063691 1.9
205.0 0.0058005 1.9 0.0025783 2.2 0.0058005 1.9
210.0 0.0052924 1.8 0.0023116 2.2 0.0052924 1.8
215.0 0.0048373 1.8 0.0020766 2.1 0.0048373 1.8
220.0 0.004429 1.7 0.0018691 2.1 0.004429 1.7
225.0 0.004062 1.7 0.0016854 2.0 0.004062 1.7
230.0 0.0037315 1.7 0.0015226 2.0 0.0037315 1.7
235.0 0.0034333 1.6 0.001378 2.0 0.0034333 1.6
240.0 0.0031639 1.6 0.0012492 1.9 0.0031639 1.6
245.0 0.00292 1.6 0.0011344 1.9 0.00292 1.6
250.0 0.0026988 1.6 0.0010318 1.9 0.0026988 1.6
255.0 0.002498 1.5 0.00094005 1.8 0.002498 1.5
260.0 0.0023153 1.5 0.00085777 1.8 0.0023153 1.5
265.0 0.0021489 1.5 0.00078388 1.8 0.0021489 1.5
270.0 0.0019971 1.5 0.00071742 1.8 0.0019971 1.5
275.0 0.0018584 1.4 0.00065754 1.7 0.0018584 1.4
280.0 0.0017316 1.4 0.00060352 1.7 0.0017316 1.4
285.0 0.0016153 1.4 0.0005547 1.7 0.0016153 1.4
290.0 0.0015087 1.4 0.00051051 1.6 0.0015087 1.4
295.0 0.0014107 1.3 0.00047047 1.6 0.0014107 1.3
300.0 0.0013207 1.3 0.00043412 1.6 0.0013207 1.3
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Mounting instructions

1 Soldering

1.1 Leaded NTC thermistors

Leaded thermistors comply with the solderability requirements specified by CECC.

When soldering, care must be taken that the NTC thermistors are not damaged by excessive
heat. The following maximum temperatures, maximum time spans and minimum distances have
to be observed:

Dip soldering Iron soldering

Bath temperature max. 260 °C max. 360 °C

Soldering time max. 4 s max. 2 s

Distance from thermistor min. 6 mm min. 6 mm

Under more severe soldering conditions the resistance may change.

1.2 Leadless NTC thermistors

In case of NTC thermistors without leads, soldering is restricted to devices which are provided
with a solderable metallization. The temperature shock caused by the application of hot solder
may produce fine cracks in the ceramic, resulting in changes in resistance.

To prevent leaching of the metallization, solder with silver additives or with a low tin content
should be used. In addition, soldering methods should be employed which permit short soldering
times.

2 Clamp contacting

Pressure contacting by means of clamps is particularly suitable for applications involving frequent
switching and high turn-on powers.

3 Robustness of terminations (leaded types)

The leads meet the requirements of IEC 60068-2-21. They may not be bent closer than 4 mm
from the solder joint on the thermistor body or from the point at which they leave the feed-
throughs. During bending, any mechanical stress at the outlet of the leads must be removed. The
bending radius should be at least 0.75 mm.

Tensile strength: Test Ua1:
Leads ∅ ≤0.25 mm = 1.0 N

0.25 < ∅ ≤0.35 mm = 2.5 N
0.35 < ∅ ≤0.50 mm = 5.0 N
0.50 < ∅ ≤0.80 mm = 10.0 N
0.80 < ∅ ≤1.25 mm = 20.0 N
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Bending strength: Test Ub:

Two 90°-bends in opposite directions at a weight of 0.25 kg.

Torsional strength: Test Uc: severity 2

The lead is bent by 90° at a distance of 6 to 6.5 mm from the thermistor body.

The bending radius of the leads should be approx. 0.75 mm. Two torsions of
180° each (severity 2).

When subjecting leads to mechanical stress, the following should be observed:

Tensile stress on leads

During mounting and operation tensile forces on the leads are to be avoided.

Bending of leads

Bending of the leads directly on the thermistor body is not permissible.

A lead may be bent at a minimum distance of twice the wire's diameter +2 mm from the solder
joint on the thermistor body. During bending the wire must be mechanically relieved at its outlet.
The bending radius should be at least 0.75 mm.

Twisting of leads

The twisting (torsion) by 180° of a lead bent by 90° is permissible at 6 mm from the bottom of the
thermistor body.

4 Sealing and potting

When thermistors are sealed, potted or overmolded, there must be no mechanical stress caused
by thermal expansion during the production process (curing / overmolding process) and during
later operation. The upper category temperature of the thermistor must not be exceeded. Ensure
that the materials used (sealing / potting compound and plastic material) are chemically neutral.

5 Cleaning

If cleaning is necessary, mild cleaning agents such as ethyl alcohol and cleaning gasoline are
recommended. Cleaning agents based on water are not allowed. Ultrasonic cleaning methods are
permissible.

6 Storage

In order to maintain their solderability, thermistors must be stored in a non-corrosive atmosphere.
Humidity, temperature and container materials are critical factors.

Do not store SMDs where they are exposed to heat or direct sunlight. Otherwise, the packing ma-
terial may be deformed or SMDs may stick together, causing problems during mounting. After
opening the factory seals, such as polyvinyl-sealed packages, use the SMDs as soon as possible.
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The components should be left in the original packing. Touching the metallization of unsoldered
thermistors may change their soldering properties.

Storage temperature: 25 °C up to 45 °C

Relative humidity (without condensation): ≤75% annual mean

<95%, maximum 30 days per annum
Solder the thermistors listed in this data book after shipment from EPCOS within the time speci-
fied:

SMDs: 12 months

Leaded components: 24 months
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Cautions and warnings General

See "Important notes" at the end of this document.

Storage

Store thermistors only in original packaging. Do not open the package prior to storage.
Storage conditions in original packaging: storage temperature 25 °C ... +45 °C, relative
humidity ≤75% annual mean, <95% maximum 30 days per annum, dew precipitation is
inadmissible.
Do not store thermistors where they are exposed to heat or direct sunlight. Otherwise, the
packing material may be deformed or components may stick together, causing problems during
mounting.
Avoid contamination of thermistor surface during storage, handling and processing.
Avoid storage of thermistors in harmful environments like corrosive gases (SOx, Cl etc).
Use the components as soon as possible after opening the factory seals, i.e. the
polyvinyl-sealed packages.
Solder thermistors within the time specified after shipment from EPCOS.
For leaded components this is 24 months, for SMDs 12 months.

Handling

NTC thermistors must not be dropped. Chip-offs or any other damage must not be caused
during handling of NTCs.
Do not touch components with bare hands. Gloves are recommended.
Avoid contamination of thermistor surface during handling.

Bending / twisting leads

A lead (wire) may be bent at a minimum distance of twice the wire’s diameter plus 4 mm from
the component head or housing. When bending ensure the wire is mechanically relieved at the
component head or housing. The bending radius should be at least 0.75 mm.
Twisting (torsion) by 180° of a lead bent by 90° is permissible at 6 mm from the bottom of the
thermistor body.

Soldering

Use resin-type flux or non-activated flux.
Insufficient preheating may cause ceramic cracks.
Rapid cooling by dipping in solvent is not recommended.
Complete removal of flux is recommended.
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Mounting

Ensure that no thermo-mechanical stress occurs due to production processes (curing or
overmolding processes) when thermistors are sealed, potted or overmolded or during their
subsequent operation. The maximum temperature of the thermistor must not be exceeded.
Ensure that the materials used (sealing/potting compound and plastic material) are chemically
neutral.
Electrodes/contacts must not be scratched or damaged before/during/after the mounting
process.
Contacts and housing used for assembly with the thermistor must be clean before mounting.
Ensure that adjacent materials are designed for operation at temperatures comparable to the
surface temperature of the thermistor. Be sure that surrounding parts and materials can
withstand the temperature.
Avoid contamination of the thermistor surface during processing.
The connections of sensors (e.g. cable end, wire end, plug terminal) may only be exposed to
an environment with normal atmospheric conditions.
Tensile forces on cables or leads must be avoided during mounting and operation.
Bending or twisting of cables or leads directly on the thermistor body is not permissible.
Avoid using chemical substances as mounting aids. It must be ensured that no water or other
liquids enter the NTC thermistors (e.g. through plug terminals). In particular, water based
substances (e.g. soap suds) must not be used as mounting aids for sensors.

Operation

Use thermistors only within the specified operating temperature range.
Use thermistors only within the specified power range.
Environmental conditions must not harm the thermistors. Only use the thermistors under
normal atmospheric conditions or within the specified conditions.
Contact of NTC thermistors with any liquids and solvents should be prevented. It must be
ensured that no water enters the NTC thermistors (e.g. through plug terminals). For
measurement purposes (checking the specified resistance vs. temperature), the component
must not be immersed in water but in suitable liquids (e.g. Galden).
Avoid dewing and condensation unless thermistor is specified for these conditions.
Bending or twisting of cables and/or wires is not permissible during operation of the sensor in
the application.
Be sure to provide an appropriate fail-safe function to prevent secondary product damage
caused by malfunction.

This listing does not claim to be complete, but merely reflects the experience of EPCOS AG.

Temperature measurement B57560G, B57560G1

Glass-encapsulated sensors G560/G1560

Page 15 of 18Please read Cautions and warnings and
Important notes at the end of this document.



Symbols and terms

Symbol English German

A Area Fläche
AWG American Wire Gauge Amerikanische Norm für Drahtquerschnitte

B B value B-Wert
B25/100 B value determined by resistance

measurement at 25 °C and 100 °C
B-Wert, ermittelt durch Widerstands-
messungen bei 25 °C und 100 °C

Cth Heat capacitance Wärmekapazität

I Current Strom

N Number (integer) Anzahl (ganzzahliger Wert)

P25 Maximum power at 25 °C Maximale Leistung bei 25 °C
Pdiss Power dissipation Verlustleistung
Pel Electrical power Elektrische Leistung
Pmax Maximum power within stated

temperature range
Maximale Leistung im
angegebenenTemperaturbereich

∆RB/RB Resistance tolerance caused by
spread of B value

Widerstandstoleranz, die durch die
Streuung des B-Wertes verursacht wird

Rins Insulation resistance Isolationswiderstand
RP Parallel resistance Parallelwiderstand
RR Rated resistance Nennwiderstand
∆RR/RR Resistance tolerance Widerstandstoleranz
RS Series resistance Serienwiderstand
RT Resistance at temperature T

(e.g. R25 = resistance at 25 °C)
Widerstand bei Temperatur T
(z.B. R25 = Widerstand bei 25 °C)

T Temperature Temperatur
∆T Temperature tolerance Temperaturtoleranz
t Time Zeit
TA Ambient temperature Umgebungstemperatur
Tmax Upper category temperature Obere Grenztemperatur

(Kategorietemperatur)
Tmin Lower category temperature Untere Grenztemperatur

(Kategorietemperatur)

Top Operating temperature Betriebstemperatur
TR Rated temperature Nenntemperatur
Tsurf Surface temperature Oberflächentemperatur

V Voltage Spannung
Vins Insulation test voltage Isolationsprüfspannung
Vop Operating voltage Betriebsspannung
Vtest Test voltage Prüfspannung
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Symbol English German

α Temperature coefficient Temperaturkoeffizient

∆ Tolerance, change Toleranz, Änderung

δth Dissipation factor Wärmeleitwert

τc Thermal cooling time constant Thermische Abkühlzeitkonstante
τa Thermal time constant Thermische Zeitkonstante

Abbreviations / Notes

Symbol English German

Surface-mounted devices Oberflächenmontierbares Bauelement

* To be replaced by a number in ordering
codes, type designations etc.

Platzhalter für Zahl im Bestellnummern-
code oder für die Typenbezeichnung.

+ To be replaced by a letter. Platzhalter für einen Buchstaben.

All dimensions are given in mm. Alle Maße sind in mm angegeben.

The commas used in numerical values
denote decimal points.

Verwendete Kommas in Zahlenwerten
bezeichnen Dezimalpunkte.
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The following applies to all products named in this publication:

1. Some parts of this publication contain statements about the suitability of our products for

certain areas of application. These statements are based on our knowledge of typical re-
quirements that are often placed on our products in the areas of application concerned. We
nevertheless expressly point out that such statements cannot be regarded as binding

statements about the suitability of our products for a particular customer application.
As a rule, EPCOS is either unfamiliar with individual customer applications or less familiar
with them than the customers themselves. For these reasons, it is always ultimately incum-
bent on the customer to check and decide whether an EPCOS product with the properties de-
scribed in the product specification is suitable for use in a particular customer application.

2. We also point out that in individual cases, a malfunction of electronic components or

failure before the end of their usual service life cannot be completely ruled out in the

current state of the art, even if they are operated as specified. In customer applications
requiring a very high level of operational safety and especially in customer applications in
which the malfunction or failure of an electronic component could endanger human life or
health (e.g. in accident prevention or lifesaving systems), it must therefore be ensured by
means of suitable design of the customer application or other action taken by the customer
(e.g. installation of protective circuitry or redundancy) that no injury or damage is sustained by
third parties in the event of malfunction or failure of an electronic component.

3. The warnings, cautions and product-specific notes must be observed.

4. In order to satisfy certain technical requirements, some of the products described in this

publication may contain substances subject to restrictions in certain jurisdictions (e.g.

because they are classed as hazardous). Useful information on this will be found in our Ma-
terial Data Sheets on the Internet (www.epcos.com/material). Should you have any more de-
tailed questions, please contact our sales offices.

5. We constantly strive to improve our products. Consequently, the products described in this

publication may change from time to time. The same is true of the corresponding product
specifications. Please check therefore to what extent product descriptions and specifications
contained in this publication are still applicable before or when you place an order. We also
reserve the right to discontinue production and delivery of products. Consequently, we
cannot guarantee that all products named in this publication will always be available. The
aforementioned does not apply in the case of individual agreements deviating from the fore-
going for customer-specific products.

6. Unless otherwise agreed in individual contracts, all orders are subject to the current ver-

sion of the "General Terms of Delivery for Products and Services in the Electrical In-

dustry" published by the German Electrical and Electronics Industry Association

(ZVEI).
7. The trade names EPCOS, BAOKE, Alu-X, CeraDiode, CSMP, CSSP, CTVS, DSSP,

MiniBlue, MKK, MLSC, MotorCap, PCC, PhaseCap, PhaseCube, PhaseMod, SIFERRIT,
SIFI, SIKOREL, SilverCap, SIMDAD, SIMID, SineFormer, SIOV, SIP5D, SIP5K, ThermoFuse,
WindCap are trademarks registered or pending in Europe and in other countries. Further
information will be found on the Internet at www.epcos.com/trademarks.
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®

80T-IR/E
Extended Range Infrared

Temperature Probe

Instruction Sheet

Introduction
The Fluke 80T-IR/E Extended Range Infrared
Temperature Probe (the probe) is a noncontact
temperature measurement accessory for use with a test
instrument capable of measuring DC volts in the
millivolt range such as a digital multimeter (DMM). The
probe has a temperature range of 32°F to 1000°F, with
a basic accuracy of 3% of reading, and an output of 1
mV dc per °F.

Temperature is measured by pointing the probe at the
surface to be measured, and reading the temperature
on the test instrument display.

Box Contents
Temperature Probe, Battery (installed), Instruction
Sheet, and Warranty Card.



Safety Information
The 80T-IR/E complies with IEC Publication 1010-1-
1990 including Amendment 1, CSA C22.2 No. 231,
ANSI/ISA-S82.01 and .03 Safety Standards.

W WARNING

IF TARGET EMMISSIVITY IS LESS THAN 0.95, THE
PROBE CAN INDICATE A TEMPERATURE LOWER
THAN THE ACTUAL TARGET TEMPERATURE.
AVOID TOUCHING THE TARGET; THERMAL BURNS
COULD RESULT.

CAUTION
· Do not place the probe on or around hot objects (70°C

/ 158°F). It will damage the probe case.

· If the probe is exposed to significant changes in
ambient temperature (hot to cold or cold to hot),
allow 20 minutes for temperature stabilization,
before taking measurements.

· Do not operate the probe near large electrical or
magnetic fields such as arc welders and
induction heaters. These fields can cause
measurement errors.

· Condensation may form on the lens when going
from a cold to hot environment - wait 10 minutes
for condensation to dissipate before taking
measurements.

· Connectors must only be plugged into voltage
measurement input jacks of the test instruments.

· Do not touch or hold by the front cone.
Temperature readings can be affected by heat
from the hand.

· Equipment use not specified by manufacturer
may impair safety.



Compatibility
The probe is compatible with all DC millivolt measuring
instruments that have a minimum of 1 M W  input
impedance and accept safety shrouded, standard
diameter 0.16 in. (4 mm) banana plugs.
Operation
To take a measurement, perform the following steps:

1. Plug the red connector into the V W  dc input jack
and the black connector into the common or
ground input jack on the test instrument.

2. Select mV dc on the test instrument.

3. Slide the probe switch forward to the "ON"
position.

4. Point the tip of the probe as close as possible to
the object being measured without touching the
object.

5. Read the test instrument display.

Additional considerations are:

· After 10 minutes of use the probe will
automatically shift to Sleep mode (the display will
show  0°F). It can be restarted by sliding the
switch to "OFF" and then to "ON" (see Table 1).

· Sleep mode extends battery life. However, for
maximum battery life, switch the probe to the
"OFF" position.

· If the test instrument displays an overload
condition, switch the DMM range from mV dc to V
dc. Increasing the range to V dc moves the
decimal position three places to the left (1000°F
displays as 1.000V dc).
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Display Codes
Under the conditions shown in Table 1, the meter will
alternate between displaying a reading and Display Code.

Emissivity
All objects emit invisible infrared energy. This ability,
called emissivity, is based upon the material that the
object is made of and its surface finish. Emissivity
values typically range from 0.10 for a very reflective
object to 0.98 for a near perfect black body. The probe
senses this energy assuming that the target has an
emissivity value of 0.95. This value is factory set in the
probe. If the actual target emissivity is less than 0.95,
the indicated temperature could be less than the actual
target surface temperature. To correct for this, apply
masking tape or a coat of matte paint to the target. The
resulting target will have an emissivity of approximately
0.95.



Table 1.

Display Codes Condition Action

1041°F Target temperature
is over  range.

Select target within
probe's specified
temperature range.

-135°F The temperature of
the probe  is near
the low ambient
operating range
limit.**

Ensure that the
probe is within the
specified ambient
operating range.

-192°F Battery power is low. Replace the
battery.

0°F Sleep mode or
battery is dead.

Restart the probe
by sliding switch to
"OFF" and then to
"ON", or replace
battery.

 * All values are nominal.

** Although a display code may be present, the displayed
reading is valid if the probe is within the specified ambient
operating range.

Distance to Spot Size Ratio
Distance to Spot Size Ratio (or Field of View) refers to the
diameter of the spot that the probe is sensing at a given
distance. The closer you are to the object (or target), the
smaller the area (or spot) the probe is sensing. For
example when the probe is held at a 200 mm (8 in.)
distance from the target, the spot size is approximately 50
mm (2 in.); at 100 mm (4 in.) the spot size is
approximately 25 mm (1 in.), and with the probe held at a
50 mm (2 in.) distance from the target, the spot size is
approximately 13 mm (1/2 in.). Hot spots can be missed if
too large an area is included in the field of view, so get as
close as possible!  (See Figure 2.)
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Measurement Considerations
· If the surface to be measured is small (13 mm (1/2

in.) or less), hold the probe as close as possible to
the surface (no more than 50 mm (2 in.) away).

· If the surface to be measured is covered by frost
or other material, clean it to expose the surface.

· If the surface to be measured is highly reflective
such as polished metal, apply masking tape or a
matte finish paint to the surface.

· If the probe seems to be giving incorrect readings
check the front of the probe. There may be
condensation or debris obstructing the sensor;
clean per instructions in the maintenance section.

Quick Check
For a quick check of the probe, point it directly at ice
immersed in water (slush), the meter should read,
within specifications limits, 32°F (see Accuracy
specifications).

Specifications
Temperature Range: 32°F to 1000°F

Operating Temperature: 32°F to 122°F

Accuracy for 1 year:
(Operating temperature
64°F to 82°F)

32°F to 180°F: ±5.4°F
>180°F : ±3% of reading

Temperature Coefficient: ±0.3% of reading or
±0.7°F, whichever is
greater, change in
accuracy per 1.8°F
change in ambient
operating temperature
above 82°F or below
64°F.

Response Time: 1 second

Spectral Response: 8 to 14 microns nominal

Emissivity: pre-set 0.95



Output: 1 mV/degree °F

Relative Humidity: 95% RH or less @ 86°F
noncondensing, Temp.
Coef. applies

Storage Temperature: -13° to 158°F without
battery

Power: 9V battery; (NEDA
1604A, 6F22, 006P)

Battery life (Alkaline): 50 hours typical, @ 73°F
33% duty cycle

Dimensions: (L x W x H)  180 mm  x
30 mm  x 50 mm (7.1 in.)
x (1.2 in.) x (2 in.)

Weight: 180 gm (6.4 oz)

Maintenance
Battery Replacement
Remove battery door (See Figure 1.) and replace with a
9V Alkaline battery (ANSI/NEDA 1604A, IEC 6LR61).
Front-Window Cleaning (as necessary)
1. Blow off loose particles using clean compressed

air.

2. Gently brush remaining debris away with a camel
hair brush or Q-tip.

3. Carefully wipe the surface with a moist Q-tip. The
swab may be moistened with water or a water-
based glass cleaner. Allow to air dry. (Do not use
solvents to clean the window.)

Case Cleaning
To clean the exterior housing, simply use soap and
water or a mild commercial cleaner. Wipe with a damp
sponge or soft rag.



LIMITED WARRANTY & LIMITATION OF LIABILITY
Each Fluke product is warranted to be free from defects in material and
workmanship under normal use and service. The warranty period is one
year and begins on the date of shipment. Parts, product repairs, and
services are warranted for 90 days. This warranty extends only to the
original buyer or end-user customer of a Fluke authorized reseller, and
does not apply to fuses, disposable batteries, or to any product which, in
Fluke's opinion, has been misused, altered, neglected, contaminated, or
damaged by accident or abnormal conditions of operation or handling.
Fluke warrants that software will operate substantially in accordance with
its functional specifications for 90 days and that it has been properly
recorded on non-defective media. Fluke does not warrant that software will
be error free or operate without interruption.
 Fluke authorized resellers shall extend this warranty on new and unused
products to end-user customers only but have no authority to extend a
greater or different warranty on behalf of Fluke. Warranty support is
available only if product is purchased through a Fluke authorized sales
outlet or Buyer has paid the applicable international price. Fluke reserves
the right to invoice Buyer for importation costs of repair/replacement parts
when product purchased in one country is submitted for repair in another
country.
Fluke's warranty obligation is limited, at Fluke's option, to refund of the
purchase price, free of charge repair, or replacement of a defective
product which is returned to a Fluke authorized service center within the
warranty period.
To obtain warranty service, contact your nearest Fluke authorized service
center to obtain return authorization information, then send the product to
that service center, with a description of the difficulty, postage and
insurance prepaid (FOB Destination). Fluke assumes no risk for damage
in transit. Following warranty repair, the product will be returned to Buyer,
transportation prepaid (FOB Destination). If Fluke determines that failure
was caused by neglect, misuse, contamination, alteration, accident, or
abnormal condition of operation or handling, including overvoltage failures
caused by use outside the product's specified rating, or normal wear and
tear of mechanical components, Fluke will provide an estimate of repair
costs and obtain authorization before commencing the work. Following
repair, the product will be returned to the Buyer transportation prepaid and
the Buyer will be billed for the repair and return transportation charges
(FOB Shipping Point).
THIS WARRANTY IS BUYER?S SOLE AND EXCLUSIVE REMEDY AND
IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
FLUKE SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES OR LOSSES,
INCLUDING LOSS OF DATA, ARISING FROM ANY CAUSE OR
THEORY.
Since some countries or states do not allow limitation of the term of an
implied warranty, or exclusion or limitation of incidental or consequential
damages, the limitations and exclusions of this warranty may not apply to
every buyer. If any provision of this Warranty is held invalid or
unenforceable by a court or other decision-maker of competent
jurisdiction, such holding will not affect the validity or enforceability of any
other provision

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O. Box 1186
Everett, WA  98206-9090 5602 BD Eindhoven
U.S.A. The Netherlands
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Service
For service information in the U.S.A., call 1-800-526-
4711. Outside the U.S.A., contact the nearest Fluke
Service Center. To locate an authorized service center,
visit us on the World Wide Web: www.fluke.com or call
Fluke using the phone numbers listed below:

USA:  1-888-99-FLUKE (1-888-993-5853)
Canada:  1-800-36-FLUKE (1-800-363-5853)
Europe:  +31 402-678-200
Japan:  +81-3-3434-0181
Singapore:  +65-738-5655
Anywhere in the world:  +1-425-446-5500

Calibration
Fluke recommends that the user return the probe
annually to a Fluke Service Center for calibration,
starting one year after purchase.

Replacement Part
Battery (Alkaline) - PN 614487

Calibration Procedures - PN 650900

PN 601788
February 1996 Rev. 3, 4/00
Ó 1993,1994,1996,1997,2000 Fluke Corporation.
 All rights reserved.  Printed in U.S.A.
All product names are trademarks of their respective companies.



DHT11 Humidity & 
Temperature Sensor 
D-Robotics UK (www.droboticsonline.com)

DHT11 Temperature & Humidity Sensor features a 
temperature & humidity sensor complex with a 
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DHT 11 Humidity & Temperature 
Sensor 

1. Introduction
This DFRobot DHT11 Temperature & Humidity Sensor features a temperature & humidity sensor

complex with a calibrated digital signal output. By using the exclusive digital-signal-acquisition

technique and temperature & humidity sensing technology, it ensures high reliability and

excellent long-term stability. This sensor includes a resistive-type humidity measurement

component and an NTC temperature measurement component, and connects to a high-

performance 8-bit microcontroller, offering excellent quality, fast response, anti-interference

ability and cost-effectiveness.
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Each DHT11 element is strictly calibrated in the laboratory that is extremely accurate on 

humidity calibration. The calibration coefficients are stored as programmes in the OTP memory, 

which are used by the sensor’s internal signal detecting process. The single-wire serial interface 

makes system integration quick and easy. Its small size, low power consumption and up-to-20 

meter signal transmission making it the best choice for various applications, including those 

most demanding ones. The component is 4-pin single row pin package. It is convenient to 

connect and special packages can be provided according to users’ request. 

2. Technical Specifications:

Overview: 

Item Measurement 
Range 

Humidity 
Accuracy 

Temperature 
Accuracy 

Resolution Package 

DHT11 20-90%RH

0-50 ℃
±5％RH ±2℃ 1 4 Pin Single 

Row 
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Detailed Specifications: 

Parameters Conditions Minimum Typical Maximum 

Humidity 

Resolution 1%RH 1%RH 1%RH 

8 Bit 

Repeatability ±1%RH 

Accuracy 25℃ ±4%RH 

0-50℃ ±5%RH 

Interchangeability Fully Interchangeable 

Measurement 
Range 

0℃ 30%RH 90%RH 

25℃ 20%RH 90%RH 

50℃ 20%RH 80%RH 

Response Time 
(Seconds) 

1/e(63%)25℃， 
1m/s Air 

6 S 10 S 15 S 

Hysteresis ±1%RH 

Long-Term 
Stability 

Typical ±1%RH/year 

Temperature 

Resolution 1℃ 1℃ 1℃ 

8 Bit 8 Bit 8 Bit 

Repeatability ±1℃ 

Accuracy ±1℃ ±2℃ 

Measurement 
Range 

0℃ 50℃ 

Response Time 
(Seconds) 

1/e(63%) 6 S 30 S 
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3. Typical Application (Figure 1)

Figure 1 Typical Application 

Note: 3Pin – Null; MCU = Micro-computer Unite or single chip Computer 

When the connecting cable is shorter than 20 metres, a 5K pull-up resistor is recommended; 

when the connecting cable is longer than 20 metres, choose a appropriate pull-up resistor as 

needed. 

4. Power and Pin
DHT11’s power supply is 3-5.5V DC. When power is supplied to the sensor, do not send any

instruction to the sensor in within one second in order to pass the unstable status. One

capacitor valued 100nF can be added between VDD and GND for power filtering.

5. Communication Process: Serial Interface (Single-Wire Two-Way)
Single-bus data format is used for communication and synchronization between MCU and

DHT11 sensor. One communication process is about 4ms.

Data consists of decimal and integral parts. A complete data transmission is 40bit, and the 
sensor sends higher data bit first.  
Data format: 8bit integral RH data + 8bit decimal RH data + 8bit integral T data + 8bit decimal T 

data + 8bit check sum. If the data transmission is right, the check-sum should be the last 8bit of 

"8bit integral RH data + 8bit decimal RH data + 8bit integral T data + 8bit decimal T data". 
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5.1 Overall Communication Process (Figure 2, below) 
When MCU sends a start signal, DHT11 changes from the low-power-consumption mode to the 

running-mode, waiting for MCU completing the start signal. Once it is completed, DHT11 sends a 

response signal of 40-bit data that include the relative humidity and temperature information to 

MCU. Users can choose to collect (read) some data. Without the start signal from MCU, DHT11 

will not give the response signal to MCU. Once data is collected, DHT11 will change to the low-

power-consumption mode until it receives a start signal from MCU again. 

Figure 2 Overall Communication Process 

5.2 MCU Sends out Start Signal to DHT (Figure 3, below) 
Data Single-bus free status is at high voltage level. When the communication between MCU and 

DHT11 begins, the programme of MCU will set Data Single-bus voltage level from high to low 

and this process must take at least 18ms to ensure DHT’s detection of MCU's signal, then MCU 

will pull up voltage and wait 20-40us for DHT’s response. 

Figure 3 MCU Sends out Start Signal & DHT Responses 
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5.3 DHT Responses to MCU (Figure 3, above) 
Once DHT detects the start signal, it will send out a low-voltage-level response signal, which 

lasts 80us. Then the programme of DHT sets Data Single-bus voltage level from low to high and 

keeps it for 80us for DHT’s preparation for sending data. 

When DATA Single-Bus is at the low voltage level, this means that DHT is sending the response 

signal. Once DHT sent out the response signal, it pulls up voltage and keeps it for 80us and 

prepares for data transmission.  

When DHT is sending data to MCU, every bit of data begins with the 50us low-voltage-level and 

the length of the following high-voltage-level signal determines whether data bit is "0" or "1" 

(see Figures 4 and 5 below). 

Figure 4 Data "0" Indication 
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Figure 5 Data "1" Indication 

If the response signal from DHT is always at high-voltage-level, it suggests that DHT is not 

responding properly and please check the connection. When the last bit data is transmitted, 

DHT11 pulls down the voltage level and keeps it for 50us. Then the Single-Bus voltage will be 

pulled up by the resistor to set it back to the free status.  

6. Electrical Characteristics

VDD=5V, T = 25℃ (unless otherwise stated)

Note: Sampling period at intervals should be no less than 1 second. 

7. Attentions of application

(1) Operating conditions

Applying the DHT11 sensor beyond its working range stated in this datasheet can result in 3%RH
signal shift/discrepancy. The DHT11 sensor can recover to the calibrated status gradually when
it gets back to the normal operating condition and works within its range.  Please refer to (3) of

Conditions Minimum Typical Maximum 

Power Supply DC 3V 5V 5.5V 

Current 
Supply 

Measuring 0.5mA 2.5mA 

Average 0.2mA 1mA 

Standby 100uA 150uA 

Sampling 
period 

Second 1 
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this section to accelerate its recovery. Please be aware that operating the DHT11 sensor in the 
non-normal working conditions will accelerate sensor’s aging process. 

(2) Attention to chemical materials

Vapor from chemical materials may interfere with DHT’s sensitive-elements and debase its
sensitivity. A high degree of chemical contamination can permanently damage the sensor.

(3) Restoration process when (1) & (2) happen

Step one: Keep the DHT sensor at the condition of Temperature 50~60Celsius, humidity <10%RH
for 2 hours;
Step two:K keep the DHT sensor at the condition of Temperature 20~30Celsius, humidity
>70%RH for 5 hours.

(4) Temperature Affect

Relative humidity largely depends on temperature. Although temperature compensation
technology is used to ensure accurate measurement of RH, it is still strongly advised to keep the
humidity and temperature sensors working under the same temperature. DHT11 should be
mounted at the place as far as possible from parts that may generate heat.

(5) Light Affect

Long time exposure to strong sunlight and ultraviolet may debase DHT’s performance.

(6) Connection wires

The quality of connection wires will affect the quality and distance of communication and high
quality shielding-wire is recommended.

(7) Other attentions

* Welding temperature should be bellow 260Celsius and contact should take less than 10
seconds.
* Avoid using the sensor under dew condition.
* Do not use this product in safety or emergency stop devices or any other occasion that failure
of DHT11 may cause personal injury.

* Storage: Keep the sensor at temperature 10-40℃, humidity <60%RH.

Declaim:  

This datasheet is a translated version of the manufacturer’s datasheet. Although the due care 

has been taken during the translation, D-Robotics is not responsible for the accuracy of the 

information contained in this document. Copyright ©  D-Robotics. 

D-Robotics: www.droboticsonline.com

Email contact: d_robotics@hotmail.co.uk 

http://www.droboticsonline.com/
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LM78XX Series Voltage Regulators
Check for Samples: LM7805C, LM7812C, LM7815C

The LM78XX series is available in an aluminum TO-3
1FEATURES

package which will allow over 1.0A load current if
2• Output Current in Excess of 1A adequate heat sinking is provided. Current limiting is
• Internal Thermal Overload Protection included to limit the peak output current to a safe

value. Safe area protection for the output transistor is• No External Components Required
provided to limit internal power dissipation. If internal• Output Transistor Safe Area Protection power dissipation becomes too high for the heat

• Internal Short Circuit Current Limit sinking provided, the thermal shutdown circuit takes
over preventing the IC from overheating.• Available in the Aluminum TO-3 Package

Considerable effort was expanded to make the
DESCRIPTION LM78XX series of regulators easy to use and
The LM78XX series of three terminal regulators is minimize the number of external components. It is not
available with several fixed output voltages making necessary to bypass the output, although this does
them useful in a wide range of applications. One of improve transient response. Input bypassing is
these is local on card regulation, eliminating the needed only if the regulator is located far from the
distribution problems associated with single point filter capacitor of the power supply.
regulation. The voltages available allow these

For output voltage other than 5V, 12V and 15V theregulators to be used in logic systems,
LM117 series provides an output voltage range frominstrumentation, HiFi, and other solid state electronic
1.2V to 57V.equipment. Although designed primarily as fixed

voltage regulators these devices can be used with
VOLTAGE RANGEexternal components to obtain adjustable voltages

and currents. • LM7805C: 5V
• LM7812C: 12V
• LM7815C: 15V

Connection Diagrams

Figure 1. Metal Can Package Figure 2. Plastic Package
TO-3 TO-220 (NDE)

Aluminum Top View
Bottom View See Package Number NDE0003B

1

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

2All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 2000–2013, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

http://www.ti.com/product/lm7805c?qgpn=lm7805c
http://www.ti.com/product/lm7812c?qgpn=lm7812c
http://www.ti.com/product/lm7815c?qgpn=lm7815c
http://www.ti.com
http://www.ti.com/product/lm7805c#samples
http://www.ti.com/product/lm7812c#samples
http://www.ti.com/product/lm7815c#samples
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SCHEMATIC DIAGRAM

2 Submit Documentation Feedback Copyright © 2000–2013, Texas Instruments Incorporated

Product Folder Links: LM7805C LM7812C LM7815C

http://www.ti.com/product/lm7805c?qgpn=lm7805c
http://www.ti.com/product/lm7812c?qgpn=lm7812c
http://www.ti.com/product/lm7815c?qgpn=lm7815c
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOSBR7D&partnum=LM7805C
http://www.ti.com/product/lm7805c?qgpn=lm7805c
http://www.ti.com/product/lm7812c?qgpn=lm7812c
http://www.ti.com/product/lm7815c?qgpn=lm7815c


LM7805C, LM7812C, LM7815C

www.ti.com SNOSBR7D –MAY 2000–REVISED APRIL 2013

These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
during storage or handling to prevent electrostatic damage to the MOS gates.

ABSOLUTE MAXIMUM RATINGS (1) (2)

Input Voltage (VO = 5V, 12V and 15V) 35V

Internal Power Dissipation (3) Internally Limited

Operating Temperature Range (TA) 0°C to +70°C

(TO-3 Package) 150°C
Maximum Junction Temperature

(NDE Package) 150°C

Storage Temperature Range −65°C to +150°C

TO-3 Package 300°C
Lead Temperature (Soldering, 10 sec.)

TO-220 Package NDE 230°C

(1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. For ensured specifications and the test
conditions, see Electrical Characteristics.

(2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/Distributors for availability and
specifications.

(3) Thermal resistance of the TO-3 package is typically 4°C/W junction to case and 35°C/W case to ambient. Thermal resistance of the TO-
220 package (NDE) is typically 4°C/W junction to case and 50°C/W case to ambient.

ELECTRICAL CHARACTERISTICS LM78XXC (1)

0°C ≤ TJ ≤ 125°C unless otherwise noted.

Output Voltage 5V 12V 15V

Input Voltage (unless otherwise noted) 10V 19V 23V Units

Symbol Parameter Conditions Min Typ Max Min Typ Max Min Typ Max

VO Output Voltage Tj = 25°C, 5 mA ≤ IO ≤ 1A 4.8 5 5.2 11.5 12 12.5 14.4 15 15.6 V

PD ≤ 15W, 5 mA ≤ IO ≤ 1A 4.75 5.25 11.4 12.6 14.2 15.7 V

5 5

VMIN ≤ VIN ≤ VMAX (7.5 ≤ VIN ≤ 20) (14.5 ≤ VIN ≤ 27) (17.5 ≤ VIN ≤ 30) V

ΔVO Line Regulation IO = 500 Tj = 25°C 3 50 4 120 4 150 mV
mA ΔVIN (7 ≤ VIN ≤ 25) 14.5 ≤ VIN ≤ 30) (17.5 ≤ VIN ≤ 30) V

0°C ≤ Tj ≤ +125°C 50 120 150 mV

ΔVIN (8 ≤ VIN ≤ 20) (15 ≤ VIN ≤ 27) (18.5 ≤ VIN ≤ 30) V

IO ≤ 1A Tj = 25°C 50 120 150 mV

ΔVIN (7.5 ≤ VIN ≤ 20) (14.6 ≤ VIN ≤ 27) (17.7 ≤ VIN ≤ 30) V

0°C ≤ Tj ≤ +125°C 25 60 75 mV

ΔVIN (8 ≤ VIN ≤ 12) (16 ≤ VIN ≤ 22) (20 ≤ VIN ≤ 26) V

ΔVO Load Regulation Tj = 25°C 5 mA ≤ IO ≤ 1.5A 10 50 12 120 12 150 mV

250 mA ≤ IO ≤ 750 25 60 75 mV
mA

5 mA ≤ IO ≤ 1A, 0°C ≤ Tj ≤ 50 120 150 mV
+125°C

IQ Quiescent Current IO ≤ 1A Tj = 25°C 8 8 8 mA

0°C ≤ Tj ≤ +125°C 8.5 8.5 8.5 mA

ΔIQ Quiescent Current 5 mA ≤ IO ≤ 1A 0.5 0.5 0.5 mA
Change Tj = 25°C, IO ≤ 1A 1.0 1.0 1.0 mA

VMIN ≤ VIN ≤ VMAX (7.5 ≤ VIN ≤ 20) (14.8 ≤ VIN≤ 27) (17.9 ≤ VIN ≤ 30) V

IO ≤ 500 mA, 0°C ≤ Tj ≤ +125°C 1.0 1.0 1.0 mA

VMIN ≤ VIN ≤ VMAX (7 ≤ VIN ≤ 25) (14.5 ≤ VIN≤ 30) (17.5 ≤ VIN ≤ 30) V

(1) All characteristics are measured with capacitor across the input of 0.22 μF, and a capacitor across the output of 0.1μF. All
characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (tw ≤ 10 ms, duty cycle ≤ 5%).
Output voltage changes due to changes in internal temperature must be taken into account separately.
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ELECTRICAL CHARACTERISTICS LM78XXC(1) (continued)
0°C ≤ TJ ≤ 125°C unless otherwise noted.

Output Voltage 5V 12V 15V

Input Voltage (unless otherwise noted) 10V 19V 23V Units

Symbol Parameter Conditions Min Typ Max Min Typ Max Min Typ Max

VN Output Noise TA =25°C, 10 Hz ≤ f ≤ 100 kHz 40 75 90 μV
Voltage

Ripple Rejection f = 120 Hz IO ≤ 1A, Tj = 25°C 62 80 55 72 54 70 dB
or

ΔVIN/Δ IO ≤ 500 mA 62 55 54 dB
VOUT

0°C ≤ Tj ≤ +125°C

VMIN ≤ VIN ≤ VMAX (8 ≤ VIN ≤ 18) (15 ≤ VIN ≤ 25) (18.5 ≤ VIN ≤ 28.5) V

RO Dropout Voltage Tj = 25°C, IOUT = 1A 2.0 2.0 2.0 V

Output Resistance f = 1 kHz 8 18 19 mΩ
Short-Circuit Current Tj = 25°C 2.1 1.5 1.2 A

Peak Output Current Tj = 25°C 2.4 2.4 2.4 A

Average TC of VOUT 0°C ≤ Tj ≤ +125°C, IO = 5 mA 0.6 1.5 1.8 mV/°C

VIN Input Voltage

Required to Tj = 25°C, IO ≤ 1A 7.5 14.6 17.7 V
Maintain

Line Regulation
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TYPICAL PERFORMANCE CHARACTERISTICS

Maximum Average Power Dissipation Maximum Average Power Dissipation

Figure 3. Figure 4.

Peak Output Current Output Voltage (Normalized to 1V at TJ = 25°C)

Figure 5. Figure 6.

Ripple Rejection Ripple Rejection

Figure 7. Figure 8.
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Output Impedance Dropout Voltage

Figure 9. Figure 10.

Dropout Characteristics Quiescent Current

Figure . Figure 11.

Quiescent Current

Figure 12.

6 Submit Documentation Feedback Copyright © 2000–2013, Texas Instruments Incorporated

Product Folder Links: LM7805C LM7812C LM7815C

http://www.ti.com/product/lm7805c?qgpn=lm7805c
http://www.ti.com/product/lm7812c?qgpn=lm7812c
http://www.ti.com/product/lm7815c?qgpn=lm7815c
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOSBR7D&partnum=LM7805C
http://www.ti.com/product/lm7805c?qgpn=lm7805c
http://www.ti.com/product/lm7812c?qgpn=lm7812c
http://www.ti.com/product/lm7815c?qgpn=lm7815c


www.ti.com

LM7805C, LM7812C, LM7815C

SNOSBR7D –MAY 2000–REVISED APRIL 2013

REVISION HISTORY

Changes from Revision C (April 2013) to Revision D Page

• Changed layout of National Data Sheet to TI format ............................................................................................................ 6

Copyright © 2000–2013, Texas Instruments Incorporated Submit Documentation Feedback 7

Product Folder Links: LM7805C LM7812C LM7815C

http://www.ti.com/product/lm7805c?qgpn=lm7805c
http://www.ti.com/product/lm7812c?qgpn=lm7812c
http://www.ti.com/product/lm7815c?qgpn=lm7815c
http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOSBR7D&partnum=LM7805C
http://www.ti.com/product/lm7805c?qgpn=lm7805c
http://www.ti.com/product/lm7812c?qgpn=lm7812c
http://www.ti.com/product/lm7815c?qgpn=lm7815c


PACKAGE OPTION ADDENDUM

www.ti.com 15-Jul-2014

Addendum-Page 1

PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead/Ball Finish
(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)
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LM7805CT ACTIVE TO-220 NDE 3 45 TBD Call TI Call TI 0 to 70 LM340T5
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LM7815CT NRND TO-220 NDE 3 45 TBD Call TI Call TI 0 to 70 LM340T15
7815 P+

LM7815CT/NOPB ACTIVE TO-220 NDE 3 45 Green (RoHS
& no Sb/Br)

CU SN Level-1-NA-UNLIM 0 to 70 LM340T15
7815 P+

(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.
TBD:  The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based  die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): TI defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br)  and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

(6) Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.
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TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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IMPORTANT NOTICE
Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.
Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
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/* 
* PAME2.c
*

 * Created: 26/02/2014 10:25:32 a.m. 
* Author: Juan Edmundo
* Author: Manuel Chavez
*/

#include <stdio.h> 
#include <stdlib.h> 
#include <avr/io.h> 
#include <AVR/delay.h> 
#include <avr/interrupt.h> 

#include "dht11.h" 

#define  VALV1  PORTD4 
#define VALV2  PORTD5 
#define VALV3  PORTD6 
#define VALV4  PORTD7 
#define VALVS  PORTD 
#define DDRVALVS  DDRD 
#define DDRBOTON  DDRD 

#define BOTON  PIND 
#define P1   PIND1 
#define P2   PIND0 
#define PRESION(Pn) while ((BOTON & (1<<Pn))== (1<<Pn)); 
_delay_ms(10); while ((BOTON & (1<<Pn))==0); 

#define LED1  PORTC1 
#define LED2  PORTC0 
#define LED3  PORTC3 
#define LED4  PORTC2 
#define LED5  PORTC5 
#define LED6  PORTC4 
#define LEDS  PORTC 
#define DDRLEDS  DDRC 

#define ABRIR(valvula)  VALVS |= (1<< valvula) 
#define CERRAR(valvula) VALVS &= ~(1<<valvula) 
#define droptime  3500 
#define flowtime  18000 
volatile int tiempo; 
volatile int RUN = 0; 
volatile int key = 0; 
volatile double time = 0; 
volatile int modo = 0; 



const int 
TABLA[]={100,99,97,95,94,92,90,89,87,86,84,83,82,81,80,78,77,76,75
,74,73,72,71,70,69, 

68,67,66,65,64,63,62,62,61,60,59,59,58,57,56,56,55,55,53,53,5
2,51,51,50,49, 

49,48,47,47,46,46,45,44,44,43,43,42,41,41,40,40,39,39,38,38,3
7,36,36,35,35, 

34,34,33,33,32,32,31,31,30,30,29,29,28,28,27,27,26,26,25,25,2
5,24,24,23,23, 

22,22,21,21,20,20,19,19,19,18,18,17,17,16,16,15,15,14,14,14,1
3,13,12,12,11, 

11,10,10,10,9,9,8,8,7,7,6,6,6,5,5,4,4,3,3,2,2,1,1,1,0
}; 

void fucsina(void); 
void alcohol(void); 
void azul(void); 
void calentador(void); 
void enjuague(int LED); 
void finalizado(void); 
void configADC(void); 
void HEATER(int porcentaje); 
void ronda(int tiempo); 

int main(void) { 
    int entrada = 0; 

DDRVALVS = (1<< VALV1)|(1<<VALV2)|(1<<VALV3)|(1<<VALV4); 
DDRLEDS =

(1<<LED1)|(1<<LED2)|(1<<LED3)|(1<<LED4)|(1<<LED5)|(1<<LED6); 

configTIMER();
//configTIMER0();
configADC();

while(1){
entrada = BOTON & ((1<<P2)|(1<<P1)); 
while (entrada == ((1<<P2)|(1<<P1))){entrada = BOTON & 

((1<<P2)|(1<<P1));}; 
while ((PIND & 0x03) != 0x03); 



if (entrada == 1){ 

fucsina();

alcohol();

azul();
finalizado();

}
else

calibracion();

}
}

void configTIMER() { 

DDRB = 0X06; 
TCCR1A=(1<<COM1A1)|(0<<COM1A0)|(1<<COM1B1)|(1<<WGM11)|(0<<WGM
10); 
TCCR1B= (1<<WGM13)|(1<<WGM12)|(1<<CS10);

HEATER(0);
SERVO(1650);

//OCR1B = 1800;// min: 1040 //max :2080 //neutr = 1580 //arriba 
=1300 //abajo = 1800 

ICR1 = 20800; 
}; 

ISR (TIMER0_OVF_vect){ 

time++;

} 

void fucsina(void){ 
LEDS = (1<<LED6); 

SERVO(1340);
_delay_ms(2000);
ABRIR(VALV2);
_delay_ms(20000);
CERRAR(VALV2);
_delay_ms(2000);

calentador();
enjuague(LED6);



}; 

void alcohol(void){ 
int entrada=0;
lazo:
LEDS= (1<<LED5);

SERVO(1340);
_delay_ms(2000);

ABRIR(VALV3);
_delay_ms(20000);
CERRAR(VALV3);
_delay_ms(2000);
int time_al = 0; 
while (time_al < 1200) 
{_delay_ms(100);

BOTON = 0;
entrada = BOTON & ((1<<P2)|(1<<P1)); 
if(entrada == 0x02)
{goto lazo;}
time_al++;

}

SERVO(1340);
_delay_ms(2000);

ABRIR(VALV3);
_delay_ms(20000);
CERRAR(VALV3);
_delay_ms(2000);
int time_al1 = 0; 
while (time_al1 < 1200) 
{_delay_ms(100);

BOTON = 0;
entrada = BOTON & ((1<<P2)|(1<<P1)); 
if(entrada == 0x02)
{goto lazo;}
time_al1++;

}

enjuague(LED5);
}; 
void azul(void){ 

LEDS= (1<<LED4);

SERVO(1340);
ABRIR(VALV4);
_delay_ms(20000);
CERRAR(VALV4);



_delay_ms(60000); //1 min
enjuague(LED4);

} 
void calentador(void){ 

LEDS = (1<<LED3)|(1<<LED6); 
ronda(105);
LEDS = (0<<LED3)|(1<<LED6); 
HEATER(0);

_delay_ms(60000); // 1min 
_delay_ms(60000); // 1min+ 
_delay_ms(60000); // 1min+ 
_delay_ms(60000); // 1min+ 
_delay_ms(60000); // 1min=5min 

}; 
void ronda(int tiempo){ 

int entrada=0;
int temperatura = 0; 
int time2 =0; 
sei();
HEATER(100);

while (time2 < tiempo) { 

_delay_ms(1000);
temperatura = leeTEMP();

time2++;

};
cli();

} 
void enjuague(int LED){ 

LEDS = (1<<LED2)|(1<<LED); 
SERVO(1135);
_delay_ms(2000);
SERVO(1340);
_delay_ms(2000);
ABRIR(VALV1);
_delay_ms(flowtime);
CERRAR(VALV1);
SERVO(1135);
_delay_ms(2000);
SERVO(1340);
_delay_ms(2000);

}; 



void finalizado(void){ 
int i;
SERVO(1400);

for(i=0;i<10;i++){ 
LEDS= (1<<LED1);
_delay_ms(1000);
LEDS= (0<<LED1);
_delay_ms(1000);

}; 
}; 
void configADC(void){ 

ADMUX   = 
(0<<REFS1)|(1<<REFS0)|(1<<ADLAR)|(0<<MUX3)|(1<<MUX2)|(1<<MUX1)|(1<
<MUX0); 

ADCSRA  = 
(1<<ADEN)|(0<<ADSC)|(0<<ADATE)|(0<<ADIE)|(0<<ADPS2)|(0<<ADPS1)|(0<
<ADPS0); 

ADCSRB =  (0<<ADTS2)|(0<<ADTS1)|(0<<ADTS0); 
} 
int LeeADC(void){ 

ADCSRA |= (1<<ADSC); 
while ((ADCSRA & (1<<ADIF)) == 0); 
ADCSRA |= (1<<ADIF); 

return  ADCH; 
} 
int leeTEMP(void){ 

int temp; 
temp = LeeADC(); 

if (temp < 28){  
temp =0; } 

else { 
if (temp > 131) {temp = 177;} 
else {temp = temp -28;} 
} 

return TABLA[temp]; 

} 
void calibracion(void){ 

SERVO(1120);
ABRIR(VALV1);
_delay_ms(1000);
CERRAR(VALV1);
_delay_ms(100);
ABRIR(VALV2);



_delay_ms(1000);
CERRAR(VALV2);
_delay_ms(100);
ABRIR(VALV3);
_delay_ms(1000);
CERRAR(VALV3);
_delay_ms(100);
ABRIR(VALV4);
_delay_ms(1000);
CERRAR(VALV4);
_delay_ms(100);

} 
void HEATER(int porcentaje){ 

uint16_t temp;
 temp = 208*porcentaje; 
 OCR1A = temp; 

} 

void SERVO( int porcentaje) { 

 OCR1B = porcentaje; 

  }
// min: 1040 //max :2080 //neutr = 1580 //arriba =1300 //abajo = 
1800 
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