NTC Accurate Thermistors
NP30 - NJ 28 — NI 24 - NK 20

TAV/A

High precision resistance and an outstanding ability to
reproduce the sensibility index B, make these ranges of products
the types of thermistors ideal for temperature measurement
applications.

FEATU RES
+ High Accuracy
+ Fast thermal response
+ Commercial, Industrial and Automotive Applications

+ AEC-Q200 based qualification

APPLICATIONS

+ Temperature measurement

* Fans

OPTIONS
Consult factory for availability of options

+ other nominal resistance values
+ other tolerances

+ Air intake temperature
+ Electric pump module
+ Water Temperature

+ Evaporator probe

+ Liquid level or flow detection
+ Alarms and fire detectors
+ HVAC and Refrigeration

Leaded or unleaded, these small size and rapid response time
thermistors are able to meet the most accurate requirements.

+ controlled dimensions (e.g. reduced head size for NP30) « and more
- alternative lead materials (e.g. steel, nickel)
+ customized lead lengths, spacing, forming (kink) etc.
+ epoxy coating on leads (NP30)
Types NP 30 NJ 28 NI 24 NK 20
Lo Coated chip with phenolic | Coated chip withepoxy | Chip for Wire bonding
Finish Coated chip with epoxy+ resin + varnish + tinned | AWG30 insulated leads +

tinned copper wires

copper wires

Silver plated nickel wires

30(118)max30(118)max

ale
DIMENSIONS: L EN

millimeters (inches) H \T% , ﬁ

H H H 0.4 (016)1%%

35 (1.38) min

2.8 (.110) max 2.8 (.110)max

35 (1.38)min

‘}:1
—

H 0.4 (016) *10%

2.4 (.094) max 2.4 (.094) max

3(.118) max

35 (1 .38) min

g U LF 057 (022) 7%

Typical dimensions could
differ for some modules

0.75 (,030) + 0.25 (.010)

1.75 (.069) + 0.25 (0.10)

Response time

Marking On packaging only

Operating temperature -55°C to +150°C

Tolerance on Rn (25°C) 1%, 2%, 3%, +5%

Maximum dissipation at 25°C 0.16 W

Thermal dissipation factor 4mW/°C 3mw/°C 1.5mW/°C 2mW/°C

Thermal time constant 9s 8s 16 s 6s
<2s
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NTC Accurate Thermistors
NP30 - NJ 28 — NI 24 - NK 20

TAV/A

HOW TO ORDER

NP30

MA

1T T

Type
NP30
NJ28
NI24
NK20

Material Code
MA
(See table above)

0502

o

Resistance
5kQ
(See table above)

H

i

Tolerance
F(£1%)
G (+2%)
H (+3%)
J (5%)

7

Packaging
- —:Bulk
CA: Ammopack, H=16mm*
CB: Tape & Reel, H=16mm*
CC: Tape & Reel, H=19mm*
CD: Tape & Reel, H=19mm*

*Available for NP30 and NJ28 only

(See table page 25)
TABLE OF VALUES-NP30-NJ28-NI24-NK20
AVX PN Rn at 25°C (Q) | Available Rn Tol at 25°C | Material Code | B25/85 (K) at 25°C (%/°C)
N__ _JAO0501 --- 500 FGH,J JA 35641+1% -3.91
N___JA0102--- 1,000 FGH,J JA 3564+1% -3.91
N___JA0202 --- 2,000 FGH,J JA 3564+1% -3.91
N__ _KA0202--- 2,000 FGH,J KA 3625+1% -4.38
N___JA0212--- 2,100 FGH,J JA 35641+1% -3.91
N___MA0222 - -- 2,200 FGH,J MA 396510.5% -4.38
N___MEQ0222--- 2,200 FGH,J ME 397510.5% -4.40
N___MA0272--- 2,700 FGH,J MA 3965+0.5% -4.38
N___MEQ0272--- 2,700 FGH,J ME 397510.5% -4.40
N___MNO0272 - -- 2,700 FGH,J MN 4077+0.5% -4.47
N___MAQ0282 - - - 2,800 FGH,J MA 3965+0.5% -4.38
N___MEQ282 - -- 2,800 FGH,J ME 3975+0.5% -4.40
N___MN0282 - - - 2,800 FGH,J MN 4077£0.5% -4.47
N___MAQ302--- 3,000 FGH,J MA 396510.5% -4.38
N___MEOQ302--- 3,000 FGH,J ME 397510.5% -4.40
N___MNO0302--- 3,000 FGH,J MN 40770.5% -4.47
N___MAOQ0392--- 3,900 FGHJ MA 3965+0.5% -4.38
N___MNO0392 - -- 3,900 FGH,J ME 39750.5% -4.40
N___MEQ392--- 3,900 F,GH,J MN 4077%0.5% -4.47
N___MAQ0472--- 4,700 F,GH,J MA 396510.5% -4.38
N___MEQ472--- 4,700 FGH,J ME 3975+0.5% -4.40
N___MNO0472--- 4,700 FGH,J MN 407710.5% -4.47
N___MAO0S502 - -- 5,000 FGH,J MA 3965+0.5% -4.38
N___MEQ502 - - - 5,000 FGH,J ME 3975+0.5% -4.40
N___MNO0502 - - - 5,000 FGH,J MN 4077+0.5% -4.47
N___MAO0512--- 5,100 FGH,J MA 3965+0.5% -4.38
N___MEQ0512--- 5,100 FGH,J ME 397510.5% -4.40
N___MNO0512--- 5,100 FGH,J MN 4077+0.5% -4.47

___=Insert Product type (NP30, NJ28, NI124, NK20)

- -- = Insert Tolerance and packaging code
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NTC Accurate Thermistors
NP30 - NJ 28 — NI 24 — NK 20

TAV/A

TABLE OF VALUES-NP30-NJ28-NI124-NK20

22

AVX PN Rn at 25°C (Q) | Available Rn Tol at 25°C | Material Code | B25/85 (K) at 25°C (%/°C)
N___MA0602 - - - 6,000 FGHJ MA 3965+0.5% -4.38
N___MEO0602 - - - 6,000 FGH,J ME 3975+0.5% -4.4
N___MNO0602 - - - 6,000 FGHJ MN 4077+0.5% -4.47
N___MAQ702--- 7,000 F,GH,J MA 3965+0.5% -4.38
N___MEOQ0702--- 7,000 FGH,J ME 3975+0.5% 4.4
N___MNO0702 - - - 7,000 FGH,J MN 4077+0.5% -4.47
N___MAQ802 - - - 8,000 F,GH,J MA 3965+0.5% -4.38
N___ME0802- - - 8,000 F,GH,J ME 3975+0.5% -4.4
N___MNO0802 - - - 8,000 FGH,J MN 4077+0.5% -4.47
N___MAO0103--- 10,000 FGH,J MA 3965+0.5% -4.38
N___NAO0103--- 10,000 FGH,J NA 4100+1% -4.6
N___NA0123--- 12,000 FGH,J NA 4100+1% -4.6
N___NA0153--- 15,000 FGH,J NA 4100+1% -4.6
N__ _PA0203--- 20,000 F,.GH,J PA 4235+1% -4.8
N__ _PA0253 --- 25,000 FGH,J PA 4235+1% -4.8
N__ _PA0303-- - 30,000 F,.GH,J PA 4235+1% -4.8
N___QA0473--- 47,000 FGH,J QA 4250+1% -4.8
N___QA0503 --- 50,000 FGH,J QA 4250+1% -4.8
N___RA0104--- 100,000 FGH,J RA 4380+1% -4.9
N___RA0154--- 150,000 FGH,J RA 4380+1% -4.9
N___RA0204 --- 200,000 FGH,J RA 4380+1% -4.9

_ __=lInsert Product type (NP30, NJ28, N124, NK20)

---=Insert Tolerance and packaging code
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NTC Thermistors Manufacturing Process / A\Vﬁv(
NP30 - NJ 28 - NI 24 - NK 20 R TE

TAV/X( 23
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NTC Disc Thermistors
ND 03/06/09 — NE 03/06/09 — NV 06/09

TAV/A

APPLICATIONS

ND or NE: Commerical, Industrial and Automotive Applications AEC-Q200 based Qual
NV: Professional Applicationsl

+ Alarm and temperature measurement application
+ Temperature regulation application

+ Level detection application

+ Compensation application and more

TECHNOLOGY

ND: epoxy-phenolic resin coating
NE.epoxy resin coating (recommended for severe mounting conditions)
NV: epoxy varnish coating

+ Leads: Radial copper wire tinned
+ Marking: on package only for NDO3 & NEO3

ND/NE 06/09: Nominal resistance and tolerance for +5%, +10%
NV06/09: Nominal resistance and tolerance

+ Delivery Mode: Bulk, reeled or ammopacked

PERFORMANCE CHARACTERISTICS

Professional

General purpose

Types NDO3 or NEO3 NDO6 or NE06 NDO9 or NE09 NV06 NV09
Climatic category 55/125/56-434 55/125/56-434
Operating Temperature -551t0+150°C -551t0 +150°C -551t0 +150°C -551t0 +150°C -551t0 +150°C

Tolerance on Rn

330Qto TMQ : +
+3* 5,10, 20%

+3* 5,10, £20%

+3* 5,10, +20%

$2,3,5,£10%

$2,3,5,+10%

(25°C) 1500Qto0 150kQ :
3%
Maximum dissipation 0.25W 0.71W 0.9W 0.69 W 0.85W
Fhermal dissipation 5 mW/°C 7.1 mW/°C 9 mW/°C 6.9 MW/°C 8.5 mW/°C
Thermal time constant 10s 22s 30s 18s 30s
Response time <3s
STANDARDIZATION OPTIONS
NV range : approved by NFC 93271 Consult factory for availability of options:
Type: TN115 A for NV06 + other nominal resistance values
TN116 for NV09
List: GAM-T1 + other tolerances
List: LNZ + alternative lead materials or lengths

* Optional tolerance, please contact factory

24

« controlled dimensions
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NTC Disc Thermistors

ND/NE 03

TAV/A

HOW TO ORDER

NDO06 PO 0103 K --

Type Material Code Resistance Tolerance Packaging

NDO3 P 10 kQ G (22%) for NV - —:Bulk

NEO3 (See tables (See tables H (+3%)* Ammopack

NDO06 page 23-25) page 22-24) J (£5%) (See table page 26)

NEO6 K (£10%) Tape and reel

NV06 M (£20%) (See table page 26)

NDOQ9

NEQO9

NVO09

* Optional tolerance, please contact factory
TABLE OF VALUES NDO3/NE0O3
NDO03/NEO3 TYPE 3.5 (-138) max 3 (.118) max
£ K
= 505 02027 |
2,54 (0.1)
. . B (K) o (o, 1o
Part Number Rn at 25°C (Q) Material Code (B,B {3:35) a at 25°C (%/°C)

N_03J00681 680 _
N_03J00102 1,000 J 3480 (2) 3.9
N_03K00152 1,500 _
N_03K00222 2.200 K S 4.0
N_03L00272 2,700 _
N_03L00332 3,300 L 3790 (2) 4.2
N_03M00472 4,700 _
N_03M00682 6,800 M 3950 ) 4.4
N_O3N00103 10,000 _
N_03N00153 15,000 N 4080 ) 4.6
N_03P00223 22,000 _
N_03P00333 33,000 P 4220(2) 47
N_03Q00473 47,000 _
N_03Q00683 68,000 Q 4300 ) 4.7
N_03R00104 100,000 _
N_03R00154 150,000 R 4400 (2) 4.8
N_03S00224 220,000 S 4520 (2) -50
N_03T00334 330,000 B
N_03T00474 470,000 T L) 51
N_03U00105 1,000,000 U 4840 (2) -53

AV
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NTC Disc Thermistors /A\vﬂx

ND/NE/NV 06

TABLE OF VALUES NDO6/NE06 NVO06

NDO6/NE06/NV06 6.3 (:248) max 4 (157) max 6.3 (.248) max 3.5 (.138) max

b g b
= | 005 o243l | = | 006 o2a [ |
’4“‘5.08 0.2)A ’4“* 5.08 (0.2) A
\ . B (K) o ro) jo
Part Number Rn at 25°C (Q) Material Code (B,B {3:35) a at 25°C (%/°C)

N_06J00151 150 _
N_06J00221 220 J 3480 (2) 3.9
N_06K00331 330 B
N_06K00471 470 K L) 4.0
N_06L00681 680 _
N_06L00102 1,000 L 3790 (2) 4.2
N_06M00152 1,500 M 3950 (2) -4.4
N_06N00222 2,200 _
N_06N00332 3.300 N 4080 (2) 4.6
N_06P00472 4,700
N_06P00682 6,800 P 4220 (2) -47
N_06P00103 10,000
N_06Q00153 15,000 _
N_06Q00223 22,000 Q 4300 (2) 4.7
N_06R00333 33,000 R 4400 (2) - 4.8
N_06S00473 47,000 B
N_06S00683 68,000 S 4520 (2) 5.0
N_06T00104 100,000 T 4630 (2) ~51
N_06U00154 150,000
N_06U00224 220,000 U 4840 (2) -53
N_06U00334 330,000

For other resistance values, please consult us.
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NTC Disc Thermistors
ND/NE/NV 09

TAV/A

TABLE OF VALUES
NDO09/NE09/NV09

NDO09/NEO09

9.5 (.375) max

5 (.197) max

35 (.138) min

0 0.6 (.024)") O

+10%|| |

(138) min

NVO09

9.5 (.374) max

3.5 (.138) max

2 0.6 (.024)
596

100 |

o -0.05
5.08 (.02) 5.08 (.02)
. . B (K) . o
Part Number Rn at 25°C (Q) Material Code ( BB [J)2 g;) a at 25°C (%/°C)

N_09J00680 68 3
N_09J00101 100 J 3480 (2) 3.9
N_09K00151 150 3
N_09K00221 220 B 3630(2) e
N_09L00331 330 L 3790 (2) —42
N_09MO00477 470 3
N_09MO0681 680 b 3950 (2) A
N_09N00102 1,000 3
N_O9N00152 1,500 N 4080 (2) 46
N_09P00222 2.200 B
N_09P00332 3.300 P 4220 (2) -
N_09Q00472 4700 3
N_09Q00682 6,800 Q 4300 (2) 47
N_09R00103 70,000 3
N_O9R00153 15,000 5 4400 (2) i
N_09S00223 22,000 s 4520 (2) ~50
N_09T00333 33,000 3
N_09T00473 47,000 U 4630 (2) gl
N_09U00683 68,000
N_09U00104 100,000 U 4840 (2) _53
N_09U00154 150,000

AV

010617
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NTC Disc Thermistors
Packaging for Automatic Insertion

PACKAGING AND KINK SUFFIXES

Tables below indicate the suffixes to specify when ordering to
get the required kink and packaging. For devices on tape, it is
necessary to specify the height (H or Ho) which is the distance
between the tape axis (sprocket holes axis) and the seating
plane on the printed circuit board. The following types can be
ordered on tape either in AMMOPACK (fan folder) or on REEL
in accordance with IEC 286-2.

* Reel & Ammopack

millimeters (inches)

v ®
A
TAV/X
- Straight leads:

H represents the distance between the sprocket holes axis and
the bottom plane of component body (base of resin or base of
stand off).

- Kinked leads and flat leads:

Ho represents the distance between the sprocket holes axis
and the base on the knee (kinked leads) or the bottom of the
flat part (flat leads).

Types Suffix H or Ho Leads | Quantity/Size | Packaging NTC
16 0.5 .
cA (0.630+0.020) | Straight 3000 AMMOPACK O
16 +0.5 . "
N%/3 NE CB (0.630 * 0.020) Straight 3000 REEL Type |
&NJ28 cc 19.520.5 Straight 3000 AMMOPACK |  NDO3
(0.768 + 0.020) NEO NN
cD 19520.5 Straight 3000 REEL T
(0.768 + 0.020) NJ28
16+0.5 . —_
CA (0.6300.020) | Straight 2000 AMMOPACK | NP30 ] fe2se00
16 0.5 .
P30 CB (0,630 £0.020) | Straight 2000 REEL
19.5+0.5 .
g (0.768 +0.020) | Straight 2000 AMMOPACK | NTC O Q
19.5+0.5 . Y
CD (0.768 + 0.020) | Straight 2000 REEL l T
DA (06303 0.000) | Straight 1500 | AMMOPACK |  TYpes
T16£0.5 ; ND/NE/NV gl im!ix
DB (0,630 £0.020) | Straight 1500 REEL 06/09 ]
19.5+0.5 .
DC (0.768+0000) | Straight 1500 AMMOPACK Z| sosoam
19.5+0.5 .
ND/NE/ bD (0.768 £ 0.020) | Straight 1500 REEL
NV 06/09 16+0.5 .
DL (0.630 £ 0.020) Kinked 1500 AMMOPACK
16 * 0.5) .
DM (0.630  0.020) Kinked 1500 REEL
19.5+0.5 .
DN (0.768 £ 0.020) Kinked 1500 AMMOPACK
19.5+0.5 .
DP (0.768 £ 0.020) Kinked 1500 REEL
* Bulk NDO3 / NEO3 ND/NE/NV A
Type Quantity/box NJ28 / NP30 06/09 RoHS
ND/NEO3 3000 COMPLIANT
ND/NE06 1500 Q Q
ND/NE09 1500 -
NV06 100
NV09 100
NI24
NJ28
NK20 1000
NP30
> [«2.54(0.10) < 5.08 (0.20)

28
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Automatic Insertion
NTC Disc Thermistors

TAV/A

TAPING CHARACTERISTICS

Missing components

A maximum of 3 consecutive components may be missing
from the bandolier, surrounded by at least 6 filled positions.
The number of missing components may not exceed 0.5% of
the total per packing module.

DIMENSIONS: millimeters (inches)

The beginning and the

positions.

end

of tape exhibit 8 or 9 blank

AMMOPACK REEL
Interlayer
Paper
&8 (.315)
< 42 (1.66)
U~ Inside
\
@31 (1.22 \ 48(1.99)
L H (1-22) .« Outside
~
330 (13.0) | 46 (1 81) 290 (11.4) 9360 (14.2)
Ah <T> Al DL Ap< L > Ap
AT "7 Marking on
(’7 this side
. i Reference plane <
I p r/ P —— i
Hi in > T T H \V —>|||
l o ; L H .
‘ ° Wi T ; "o /‘h§ l ; "o
Y— ; ,° vy \‘N @ @ @ Adhesive
1 1 tape
[ i O O o
A ‘ Direction of unreeling
- D0$ > +d Cross section ‘ ‘ $
: |«-Po-»| A-B
=& ik
1 E
Value Tolerance Dimensions Characteristics Value Tolerance Dimensions Characteristics
18 +1/-05 W |Leading tape width 12.7 10.2 P, |Sprocket holes pitch
6 103 W, |Adhesive tape Wid.tf'] 254 +1 = gbs})?tr::cheegetween 21 consecutive holes
9 +0.75/-0.5 W, [Sprocket hole position 0.7 0.2 t_|Total thickness of tape
3 max. W, |Distance between the top of the tape 106 -
and the adhesive 2.54| 5.08 01 E |Lead spacing
4 0.2 D, |Diameter of sprocket hole 5.08| 3.85 +0.7 p, |Distance between the sprocket hole axis
. . +0. ; A
16/19.5 10.5 H, |Distance between the tape axis and the and t_he lead axis
seating plane of the component 12.7 1.0 P |Spacing of components
o IDist bet the © s and th 05[] 0.6 5% d [Lead diameter
! tols g?gzmec\;\r’\eeirt] bofi ape axis an € 0 1.3 3P | Verticality of components
p p y 0 2 3h [Alignment of components

AV
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NTC Leadless Disc Thermistors

TAV/A

This type of product is widely used in automotive and consumer
applications.

They are assembled in custom-probes for sensing the
temperature of liquids (water, oil, ...), gases or surface of any
other component.

The metallization covers completely the surfaces of the
thermistor.

The particularly flat and smooth surfaces ensure an excellent
electrical and thermal contact under pressure.

Types

NR

Physical data (dim. in mm)

Metallization

Marking

On package only / On parts upon request

Operating temperature

-40°C to +200°C

Values and tolerances

Custom - designed products defined with:
D+D R,tR,/R,atT,
E+E R,xR,/R,atT,,...

DESIGN OF THE THERMISTOR

Choice of the resistances

If the application is to measure the temperature around a
defined point, a unique nominal resistance can be chosen (for
example, among standard values of the ND range products
presented on pages 20 to 24).

When it is required to measure the temperature over selected
ranges T, -T,, T, =T, , ..., the corresponding resistance R, ,
R,, R, , ..., must be such that they can be located on the R (T)
characteristic of an existing NTC material (for example among
standard materials whose R (T) are displayed on pages 29 to
33).

The resistances must also be compatible with the resistivity of
the material and the dimensions of the thermistor.

HOW TO ORDER

NR55 - - 3002 -99

Type P/N Code

30

Choice of the tolerances

The precision of the temperature measurement determines the
calculation of the tolerance on the resistance:

AR/R = a (%/°C). AT (°C)

For example, the NTC NR55-3049-99, using “N5” material
(R (T) characteristic displayed on page 31), requires a precision
of 1°C over the temperature range 110°C - 120°C.

The tolerances can be calculated:

AR 0oc /Ryzge = 1°C* 2.91%/°C = 2.91%

AR50 /Rygge = 1°C* 2.76%/°C = 2.76%

*For your specific requirements, please consult us.

AV
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NTC Leadless Disc Thermistors

TAV/A

We present below some examples of our custom - designed
products as an illustration of the different ways to define

products.

DIMENSIONS: millimeters (inches)

i B + T + T. + T.
Types b E Moo | g0 | Tt | eo | S | eo | T | e
NR55-3002-99 |5.5(.217)+0.5(.020)|1.1(.043)+0.4(.016)| N5 4160 {12300 +7.5%| 40 160Q+5% | 96.5 - -
NR67-3068-99 (6.7 (264)+0.5(.020)|1.7 (067)+0.3(012)| N 4080 | 150Q+3.3% [100 | 51Q+53% | 140 - -
NR55-3049-99 |5.5(.217)+0.5(.020)|1.0(.040)+0.2(008)| N5 | 4160 | 107Q+2.9% [110 [80.6Q+2.8%| 120 - -
NR55-3046-99 |5.5(.217)+0.5(.020)(1.3 (.051) + 0.4 (.016) S 4520 |48600Q+7.5%| 25 3210Q+5% | 90 - -
NR49-3119-99 |4.9(.193)+0.3(.012)[1.5(.060) + 0.4 (.016) M 3950 | 8400Q+10% | 37.8 840Q0+5% | 104.4 - -
NR55-3114-99 |5.5(.217) + 0.4 (.016)| 1.0 (.040) + 0.2 (.008) P 4220 |50000Q+10%| 25 - - - -
NR70-3121-99 |7.0(.275)+0.3(.012)[1.2(.047) + 0.2 (.008) L 3790 | 210Q+10% | 40 40Q+7.5% 90 |30Q+6.7%| 100
NR29-3107-99 (2.9 (.014)+0.3(.012)|1.7 (067)+0.3(012)| K 3630 | 20500+6% | 25 |193Q0+54%| 96.5 - -
NR55-3122-99 [5.5(217)+0.5(.020)|1.5(.060)+0.4(.016)| J 3480 | 210Q+5% | 25 - - - -
NR55-3126-99 |5.5(.217)+0.5(.020)(1.0 (.040) + 0.2 (.008) P 4220 |33400Q+10%| 25 264Q0+7% 90 [107Q+7%| 120
NR47-3116-99 |4.7(.185) 0.4 (.016)|1.2 (.047) + 0.2 (.008) R 4400 |330000Q+2%| 25 - - - -
NR49-3113-99 |4.9(.193)+0.3(.012)(1.2(.047) + 0.2 (.008) N 4080 |1680Q+10%| 40 3820+6.7%| 80 176 Q+5% | 105
NR47-3101-99 |4.6(.181)+0.3(.012)[1.4(.055) + 0.3 (.012) J 3480 | 146Q+13% | 40 22Q+10% | 100 - -
NR55-3071-99 |5.8(.228)+0.3(.012)(1.0 (.040) + 0.2 (.008) L 3790 [ 262Q+8.7% | 40 120Q+10% | 60 |35.5Q+7.8% 100
NR61-3063-99 |6.1(.240)+0.3(.012)[1.5(.060) + 0.3 (.012) N 4080 [ 760Q+9.2% | 50 130Q+85%| 100 |56.6Q+8.5% 130
NR 67 -3053-99 |6.7 (.264) + 0.4 (.016)|1.7 (.067) + 0.3 (.012) N 4080 | 5400+11% | 60 144Q0+7% | 100 - -
NR50-3048-99 |5.0(.197)+0.5(.020)|1.5(.060)+0.5(.020)| J 3480 | 2330+10% | 25 | 13.3Q+7% | 121 - -
NR60-3021-99 |6.0(.236)+0.5(.020)(3.2 (.125) + 0.3 (.012) P 4220 | 3640Q+3% | 40 457 Q + 3% 96.5 - -
NR55-3016-99 |5.5(.217)+0.5(.020)(1.1(.043) + 0.4 (.016) Q 4300 | 5500Q+9% | 40 6500+7.7%| 96.5 - -

Resistance - Temperature characteristics: pages 29 to 33.

AV
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Tables of Resistance vs Temperature /A\vﬂ x

T Material B(K) T Material B(K) T Material B
(c) L2 3805 (c) M 3950 (c) MA 3965
R(T) / R25 TF (%) a(%/°C) R(T) / R25 TF (%) R(T) / R25 TF (%) a (%/°C)
-55 62.45 22.4 -6.41 -55 99.59 5.6 -55 101.09 2.47 -7.49
-50 45.40 9.3 -6.22 -50 68.97 4.3 -50 69.81 2.26 -7.22
-45 33.33 6.6 -6.03 -45 48. 2.9 -45 48.87 2.06 -6.96
-40 24.70 4.2 -5.85 -40 3 1.7 -40 34.65 1.87 -6.71
£35S A7 2.1 -5.68 -35 24. 0.5 -35 24.87 1.69 -6.48
-30 3.92 0.2 -5.52 -30 . 9.4 -30 18.06 1.52 -6.26
-25 .58 8.5 -5.36 -25 . 8.3 -25 13.259 1.35 -6.05
-20 .110 7.0 -5.21 -20 9.804 7.3 -20 9.837 1.19 -5.84
-15 .260 5.7 -5.07 -15 7.352 6.3 -15 7.372 1.04 -5.65
-10 .867 4.6 -4.93 -10 5.565 5.4 -10 5.578 0.89 -5.47
-5 .810 3.6 -4.80 -5 4.251 4.5 -5 4.259 0.75 -5.29
0 .003 2.7 -4.67 0 3.275 BWi 0 3.280 0.61 -5.12
5 .382 2.0 -4.55 5 2.544 29 5 2.548 0.48 -4.96
10 .901 1.3 -4.43 10 .992 2.1 10 .994 0.35 -4.81
15 .526 0.8 -4.31 15 .572 1.4 15 .573 0.23 -4.66
20 .232 0.4 -4.20 20 .249 0.7 20 .250 0.11 -4.52
25 1.0000 0.0 -4.10 25 1.0000 0.0 25 00 0.00 -4.38
30 0.8161 0.3 -4.00 30 0.8057 0.7 30 54 0.11 -4.25
35 0.6694 0.7 -3.90 35 0.6534 1.3 35 28 0.22 -4.13
40 0.5518 1.2 -3.80 40 0.5331 1.9 40 24 0.32 -4.01
45 0.4570 1.7 -3.71 45 376 2.5 45 68 0.42 -3.90
50 0.3802 2.2 -3.62 50 612 3.1 50 03 0.52 -3.79
55 0.3178 2.7 -3.53 55 0.2998 3.7 55 89 0.61 -3.68
60 0.2667 3.3 -3.45 60 0.2501 4.3 60 0.2492 0.70 -3.58
65 0.2248 3.9 -3.37 65 0.2097 4.8 65 0.2088 0.79 -3.48
70 0.1902 4.5 -3.29 70 0.1767 5.3 70 0.1758 0.88 9
75 0.1615 5.1 -3.22 75 0.1496 5.9 75 0.1487 0.96 3
80 0.1377 5.8 -3.14 80 0.1272 6.4 80 0.1263 1.04 &L
85 0.1179 6.4 -3.07 85 0.1087 6.9 85 0.1078 12 L
90 0.1012 7.1 -3.00 90 0.09320 7.4 90 0.0923 1.20 3.
95 0.08721 7.8 -2.94 95 0.08025 7.8 95 0.0794 1.27 -2.97
00 0.07539 8.5 -2.87 00 0.06937 8.3 00 0. 1.35 -2.90
05 0.06538 9.2 -2.81 05 0.06019 8.8 05 0. 1.42 -2.83
10 0.05688 9.9 -2.75 10 0.05242 9.2 10 0. .49 -2.76
15 0.04963 0.6 -2.69 15 0.04580 9.6 15 0. 55! -2.69
20 0.04343 11.3 -2.63 20 0.04016 0.1 120 0. .62 -2.62
25 0.03812 2.0 -2.58 25 0.03532 0.5 25 0 .68 -2.56
30 0 54 12.7 -2.53 30 0.03117 0.9 130 0. .75 -2.50
35 0.02960 13.5 -2.47 35 0.02758 1.3 135 0. .81 -2.44
40 0.02618 4.2 -2.42 40 0.02448 1.7 40 0. .87 -2.39
45 0.02322 14.9 -2.37 45 0.02179 12.1 145 0. .93 -2.33
50 0.02064 15.6 -2.33 50 0.01945 12.4 150 0. .98 -2.28
T Material B(K) T Material B(K) T Material B(K)
C MC 3910 (C) ME 3975 (c) M4 4400
(O 'RM/R25 [ TF (%) RM/R25 | TF(%) [ a(%/°C) R(M/R25 | TF(%) | a(%/°C)
-55 00.6 23.0 -55 103.9 2.47 -7.56 -55 98.22 23.5 -7.38
-50 69.29 9.9 -50 2.26 -7.28 -50 68.17 20.3 -7.12
-45 48.40 7.1 -45 2.06 -7.01 -45 47.92 17.5 -6.88
-40 34.27 4.6 -40 .87 -6.76 -40 34.11 14.9 -6.64
=35 24.57 24 =35 .69 -6.53 =35 24.57 12.7 -6.42
-30 17.83 0.5 -30 .52 -6.30 -30 7.89 10.7 -6.20
-25 13.09 8.7 -25 .35 -6.08 -25 . 8.9 -6.00
-20 9.71 7.2 -20 .19 -5.88 -20 7.4 -5.80
-15 7.282 5.9 -15 .04 -5.68 -15 6.0 -5.62
-10 5.514 4.7 -10 0.89 -5.50 -10 4.8 -5.44
-5 4.215 3.7 -5 0.75 -5.32 -5 3.8 -5.27
0 3.250 2.8 0 0.61 -5.15 0 2.8 -5.11
5 2.528 2.0 5 0.48 -4.98 5 2.1 -4.95
10 .982 1.4 10 0.35 -4.83 10 1.4 -4.80
15 . 0.8 15 0.23 -4.68 15 0.8 -4.66
20 . 0.4 20 0.11 -4.54 20 0.4 -4.52
25 1. 0.0 25 0.00 -4.40 25 0.0 -4.39
30 0. 0.4 30 0.11 -4.27 30 0.4 -4.27
35 0. 0.8 35 0.22 -4.14 35 0.8 -4.15
40 0. 1.2 40 0.32 -4.02 40 1.2 -4.03
45 0. 1.7 45 0.42 -3.91 45 1.7 -3.92
50 0. 2.2 50 0.52 -3.80 50 0. 2.3 -3.8
55 0.3 2.8 55! 0.61 -3.69 55! 0. 2.8 -3.7
60 0. 3.4 60 0.70 -3.59 60 0. 3.4 -3.6
65 0. 0 4.0 65 0.79 -3.49 65 0. 4.1 -3.52
70 0.1798 4.6 70 0.88 -3.40 70 0. 4.7 -3.42
75 0.1525 5.2 75 0.96 -3.31 75 0. 5.4 -3.34
80 0.1300 5.9 80 .04 -3.22 80 0. 6.0 -3.25
85 0.1112 6.6 85 12 -3.14 85 0. 6.7 -3.17
90 0.09552 7.3 90 .20 -3.06 90 0. 7.4 -3.09
95 0.08239 8.0 95 .27 -2.98 95 0. 8.2 -3.01
00 0.07133 8.7 100 .35 -2.90 00 0. 8.9 -2.94
05 0.06199 9.4 105 42 -2.83 05 0. 9.6 -2.87
10 0.05406 0.1 110 .49 -2.76 10 0. 0.4 -2.80
15 0.0 10.9 115 .55 -2.69 15 0. 1.1 -2.74
20 0.0 11.6 120 .62 -2.63 20 0 1.9 -2.67
25 0.0 2.3 25 .68 -2.57 25 0. 2.6 -2.61
30 0. 13.1 130 .75 -2.50 30 0. 3.4 -2.55
35 0. 13.8 135 .81 -2.45 35 0. 4.1 -2.49
40 0. 14.6 40 .87 -2.39 40 0. 4.9 -2.44
45 0. 15.3 45 .93 -2.34 45 0. 5.6 -2.38
50 0. 16.1 50 .98 -2.28 50 0. 6.4 -2.33
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Tables of Resistance vs Temperature /A\vﬂ x

T Material B(K) T Material B(K) T Material B(K)
c) MN 4077 c) N 4080 (C) NA 4100
R(T) / R25 TF (%) R(T) / R25 TF (%) R(T) / R25 TF (%)

-55 103.56 2.54 -55 110.1 24.0 -55 109.5 8.0

-50 2.32 -50 75.89 20.7 -50 75.44 6.9

-45 2.12 -45 52.97 7.8 -45 52.64 6.0

-40 .92 -40 37.42 5.2 -40 37.19 5.1

E35! 74 E35! 26.75 2.9 -35 26.59 4.3

-30 .56 -30 19.33 0.9 -30 19.22 3.7

-25 .39 -25 411 9.1 -25 4.05 3.1

-20 .22 -20 10.41 7.5 -20 0.37 2.5

-15 .06 -15 7.758 6.1 -15 7.730 2.1

-10 0.91 -10 5.834 4.9 -10 5.817 .6

-5 0.77 -5 4.426 3.8 -5 4.417 8

0 0.63 0 3.387 2.9 0 3.382 .0

5 0.49 5 2.614 2.1 5 2.611 0.7

10 0.36 10 2.033 1.4 10 2.032 0.5

15 0.24 15 1.593 0.9 15 1.593 0.3

20 . 0.12 20 1.258 0.4 20 1.258 0.1

25 .00 0.00 25 1.0000 0.0 25 1.0000 0.0

30 .80 0.11 30 0.8004 0.4 30 0.8003 0.1

35 .65 0.22 35 0.6449 0.8 35 0.6446 0.3

40 .52 0.33 40 0.5228 1.3 40 0.5224 0.4

45 3 0.43 45 0.4264 1.8 45 0.4258 0.6

50 5 0.53 50 0.3497 2.3 50 0.3490 0.8

55 .29 0.63 55 0.2885 2.9 55 0.2877 .0

60 .24 0.72 60 0.2392 3.5 60 0.2383 2

65 .20 0.81 65 0.1994 4.1 65 0.1984 4

70 17 0.90 70 0.1671 4.8 70 0.1660 .6

75 .14 0.99 75 0.1406 5.5 75 0.1395 .8

80 12 .07 80 0.1189 6.2 80 0.1178 2.1

85 .10 15 85 0.1010 6.9 85 2.3

90 9 .23 90 7.6 90 2.5

95 7 .31 95 8.3 95 2.8

00 6 .38 00 9.1 00 3.0

05 0.05 .46 05 9.8 05 3.3

10 0.05 .53 10 0.6 10 3.5

15 0.04 .60 15 1.3 15 3.8

20 0.04 1.67 120 2.1 20 4.1

25 0.03 .73 25 2.9 25 4.3

30 0.03 1.80 130 0 3.7 30 4.6

35 0.02 1.86 135 0.02442 4.4 35 4.8

40 0.02 .92 40 0.02158 5.2 40 5.1

45 0.02 1.98 145 0.01913 6.0 145 5.4

50 0.02 2.04 150 0.01700 6.8 50 5.6

Matgria(;aBéK) T Materialc%(K) T MateriaI6I30(K)

o NC 4 o NE 41 o N5 41
(5‘;) RO)/R2S [ TECe) [ a () (5‘;) RO/RZ5 | TF (%) | a(a/cl (5"5) RO/RZS [ TF (0 | a(30)
-50 72.89 20.7 -50 67.99 20.8 -7.0 -50 79.72 4.1 -7.28
-45 51.04 7.8 -45 48.08 7.9 -6.8 -45 55.54 2.1 -7.04
-40 36.18 5.2 -40 34.39 5.3 -6.5 -40 39.15 0.4 -6.82
35 25.94 2.9 35! 24.85 3.0 -6.3 E35 27.91 8.8 -6.61
-30 18.81 0.9 -30 18.15 1.0 -6.1 -30 20.11 7.4 -6.40
-25 13.78 9.1 -25 3.38 9.2 -6.0 -25 4.64 6.2 -6.20
-20 10.20 7.5 -20 9.960 7.6 -5.8 -20 0.77 5.1 -6.01
-15 7.621 6.1 -15 7.479 6.2 -5.6 -15 7.996 4.2 -5.83
-10 5.748 4.9 -10 5.664 4.9 -5.4 -10 5.991 3.3 -5.65
-5 4.373 3.8 -5 4.325 3.8 -5.3 -5 4.529 2.6 -5.48
0 3.355 2.9 0 3.328 2.9 -5.1 0 3.454 2.0 -5.31
5 2.595 2.1 5 2.581 2.1 -5.0 5 2.655 4 -5.16
10 2.023 1.4 10 2.016 1.4 -4.9 10 2.057 .0 -5.00
15 1.588 0.9 15 1.585 0.9 -4.7 15 1.606 0.6 -4.86
20 1.256 0.4 20 1.255 0.4 -4.6 20 1.263 0.3 -4.72
25 1.0000 0.0 25 1.0000 0.0 -4.5 25 1.0000 0.0 -4.58
30 0.8014 0.4 30 0.8017 0.4 -4.3 30 0.7973 0.3 -4.45
35 0.6463 0.8 35 0.6466 0.8 -4.2 35 0.6398 0.5 -4.32
40 0.5243 1.3 40 0.5245 1.3 -4.1 40 0.5167 0.9 -4.20
45 0.4278 1.8 45 0.4278 1.8 -4.0 45 0.4198 1.2 -4.09
50 0.3510 2.3 50 0.3508 2.3 -3.9 50 0.3430 1.6 3.97
55 0.2896 2.9 55 0.289 2.9 -3.8 55 0.2819 2.0 6
60 0.2401 3.5 60 0.2394 3.5 -3.7 60 0.2329 2.4 6
65 0.2001 4.1 65 0.1992 4.2 -3.6 65 0.1934 2.8 6
70 0.1675 4.8 70 0.1666 4.8 -3.5 70 0.1614 3.3 6
75 0.1409 5.5 75 0.1399 5.5 -3.4 75 0.1354 3.7 6
80 0.1190 6.2 80 0.11794 6.2 -3.4 80 0.1141 4.2 7
85 0.1010 6.9 85 0.0 6.9 -3.3 85 0.09658 4.7 9
90 0.08605 7.6 90 7.6 -3.2 90 5.2 0
95 360 8.3 95 8.4 -3. 95 5.7 2
00 319 9.1 00 9.1 -3. 00 6.2 .
105 446 9.8 05 9.9 -3.0 05 6.7

10 0.04710 0.6 10 10.6 -2.9 10 7.2
115 0.04087 1.3 15 11.4 2.8 15 7.7
120 0.03559 2.1 20 12.2 2.8 20 8.2

25 0.03109 2.9 25 2.9 2.7 25 8.8
130 0.02724 3.7 30 13.7 2.7 30 9.3
135 0.02394 4.4 35 14.5 -2.6 35 9.8
140 0.02111 5.2 40 15.3 -2.5 40 0.3
145 0.01866 6.0 45 16.1 2.5 145 0.9
150 0.01654 6.8 50 16.8 -2.4 50 1.4
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Tables of Resistance vs Temperature /A\vﬂ x

T Material B(K) T Material B(K) T Material B
c) P 4220 (c) PA 4235 (c) Q 4300
R(T) / R25 TF (%) R(T) / R25 TF (%) a (%/°C) R(T) /R25 TF (%) a (%/°C)

-55 121.4 24.8 -55 123.40 8.3 -7.68 -55 98.04 25.3 -6.87
-50 83.35 21.5 -50 3 7.2 -7.42 -50 69.53 21.9 -6.70
-45 57.92 8.4 -45 6.2 -7.17 -45 49.73 18.8 -6.53
-40 40.72 5.8 -40 5.3 -6.93 -40 35.87 16.1 -6.37
E35! 28.95 3.4 =5 4.5 -6.71 -35 26.08 13.6 -6.22
-30 20.80 1.3 -30 3.8 -6.49 -30 9.12 11.5 -6.07
-25 5.10 9.4 -25 3.2 -6.29 -25 4.12 9.6 -5.92
-20 11.07 7.8 -20 2.6 -6.09 -20 0.51 7.9 -5.78
-15 8.197 6.3 -15 2.1 -5.90 -15 877 6.5 -5.64
-10 6.123 5.1 -10 1.7 -5.72 -10 5.947 5.2 -5.50
-5 4.615 4.0 -5 1.3 -5.54 -5 4.521 4.0 -5.37

0 3.508 3.0 0 1.0 -5.38 0 3.460 3.1 -5.24

5 2.688 2.2 5 0.7 -5.22 5 2.666 2.2 -5.11
10 2.076 1.5 10 0.5 -5.07 10 2.067 1.5 -4.99
15 1.616 0.9 15 0.3 -4.92 15 1.613 0.9 -4.87
20 1.267 0.4 20 0.1 -4.78 20 1.266 0.4 =AN5
25 1.0000 0.0 25 0.0 -4.64 25 1.0000 0.0 -4.63
30 0.7949 0.4 30 0.1 -4.51 30 0.7944 0.4 -4.52
35 0.6359 0.8 35 0.3 -4.39 35 0.6347 0.8 -4.41
40 0.5120 1.3 40 0.4 -4.27 40 0.5099 1.3 -4.30
45 0.4148 1.8 45 0.6 -4.15 45 0 9 1.9 -4.20
50 0.3379 2.4 50 0.8 -4.04 50 4 2.4 -4.09
55 0.2769 3.0 55 .0 -3.93 65! 30 3.1 -3.99
60 0.2281 3.6 60 2 -3.83 60 0.2239 3.7 -3.90
65 0.1890 4.3 65 4 -3.73 65 0.1846 4.4 -3.80
70 0.1573 5.0 70 Vi -3.63 70 0.1529 5.1 -3.71
75 0.1316 5.7 75 9 -3.54 75 0.1272 5.8 -3.62
80 0.1106 6.4 80 2.1 -3.45 80 0.1063 6.5 -3.53
85 0.09337 7.1 85 2.4 -3.37 85 0.08927 7.2 -3.44
90 7.9 90 2.6 -3.28 90 0.07526 8.0 -3.36
95 8.6 95 2.9 -3.20 95 0.06372 8.8 -3.28
00 9.4 00 3.1 -3.13 00 0.05417 9.6 -3.20
05 10.2 05 3.4 -3.05 05 0.04622 0.4 -3.13

10 0.9 10 3.7 -2.98 10 0.03960 1.2 -3.05

15 1.7 15 3.9 -2.91 15 0.03405 2.0 -2.98
120 2.5 20 4.2 -2.84 20 0.02938 2.8 -2.91
25 3.3 25 4.5 -2.78 25 0.02545 3.6 -2.84
130 4.1 30 4.7 -2.71 30 0.02211 4.4 -2.77
135 49 35 5.0 -2.65 35 0.01928 5.2 -2.71
40 5.7 40 5.3 -2.59 40 0.01686 6.0 -2.64
145 6.5 45 5.5 -2.54 45 0.01479 16.8 -2.58
150 7.3 50 5.8 -2.48 50 0.01302 7.7 -2.52
T Material B(K) T Material B(K) T Material B(K)
c) QA 4250 (c) R 4400 (c) RA 4380

R(T) / R25 TF (%) a (%/°C) R(T) / R25 TF (%) TF (%) a (%/°C)

-55 99.06 8.3 -7.09 -55 113.90 25.9 -55 8.6 -7.24
-50 69.60 7.2 -6.88 -50 22.4 -50 7.4 -7.03
-45 49.42 6.2 -6.68 -45 9.2 -45 6.4 -6.83
-40 35.45 518 -6.49 -40 6.4 -40 5.5 -6.63
35! 25.67 4.5 -6.30 =35 4.0 =35 4.6 -6.45
-30 18.77 3.8 -6.13 -30 1.8 -30 3.9 -6.27
-25 3.84 3.2 -5.96 -25 9.8 -25 3.3 -6.10
-20 10.29 2.6 -5.79 -20 8.1 -20 2.7 -5.93
-15 7.719 2.1 -5.64 -15 6.6 -15 2.2 -5.78
-10 5.834 VA -5.49 -10 5.3 -10 1.8 -5.62
-5 4.442 ) -5.34 -5 4.1 -5 1.4 -5.48
0 3.407 .0 -5.20 0 3.1 0 .0 -5.34
5 2.632 0.7 -5.07 5 2.3 5 -5.20
10 2.047 0.5 -4.94 10 1.5 10 0.5 -5.07
15 1.602 0.3 -4.81 15 0.9 15 0.3 -4.94
20 1.262 0.1 -4.69 20 0.4 20 0.1 -4.82
25 1.0000 0.0 -4.57 25 0.0 25 0.0 -4.70
30 0.7971 0.1 -4.46 30 0.4 30 0.1 -4.59
35 0.6389 0.3 .3 35 0.9 35 0.3 -4.47
40 0.5149 0.4 .2 40 1.4 40 0.5 -4.37
45 0.4172 0.6 X 45 1.9 45 0.6 -4.26
50 0.3397 50 0.3255 2.5 50 ! 0.8 -4.16
55 0.2780 .0 55 0.2644 3.1 65! . 1.0 g
60 0.2286 2 60 0.2159 3.8 60 . 1.3

65 0.1888 4 65 0.1772 4.5 65 . 1.5

70 0.1567 Vi 70 0.1462 5.2 70 . 1.7

75 0.1306 9 75 0.1212 5.9 75 . 2.0

80 0.1093 2.1 80 0.1009 6.7 80 . 2.2

85 0.09179 2.4 85 0.08440 7.4 5 85 0.08536 2.5

90 0 2.6 90 0.07092 8.2 .43 90 0.07159 2.7

95 2.9 95 0.05984 9.0 5 95 0.06028 3.0

00 3.2 00 0.05071 9.8 6 00 0.05095 3.2

05 34 05 0.04314 0.6 -3.19 05 0.04322 3.5

10 0 3.7 10 0.03685 1.4 -3.11 10 0.03679 3.8
115 4 39 15 0.03160 2.2 -3.03 15 0.03142 4.1
120 0 4.2 20 0.02719 3.1 -2.96 20 0.02693 4.3

25 0.026 4.5 25 0.02349 3.9 -2.89 25 0.02315 4.6
130 0.02254 4.7 30 0.02036 4.7 -2.82 30 0.01997 4.9

35 0.01960 5.0 35 0.01770 5.6 -2.76 35 0.01728 52
140 0.01709 5.3 40 0.01545 16.4 -2.69 40 0.01499 5.4
145 0.01495 5.5 45 0.01352 17.2 -2.63 45 0.01304 5.7
150 0.01311 5.8 50 0.01187 8.1 -2.57 50 0.01138 6.0
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Tables of Resistance vs Temperature
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