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Product Type: Precision Chip Resistors
Part No.: SMDT Series (Lead-Free)
Issued Date: 11-Jan-06

% - -y 20
f;‘_r ""‘ r 3 r"%
. BB Al

' L 2 -

e
© by electronic sensor + resistor GmbH

Siemensstr. 10 . D — 85521 Ottobrunn

contact: www.esr.info . sales@esr.info . Telefon +49 (0) 89 611 808-0 . Telefax +49 (0) 89 611 808-11
(060101)



electronic

sensor+resistor

SMD - Resistors

High Precision Chip Resistors

( SMDT Series )

» 1. Scope
This specification applies to all sizes of rectangular-type fixed NiCr chip resistors.

Derating Curve
» 2. Features

o ~
e  Tolerance from +0.01% ~ 1% £ w \\
G 40
0 - N
e Thin film TaN & Ni/Cr Resistor . N
e  TCRfrom £5ppm ~ +50ppm for thin film chip R 0 20 40 60 70 S0 100 120 140 155

Ambient Temperature('C)
» 3. Applications

Medical Equipment
Measure Instrument
Communication Device
Converters

Printer equipment
Consumer

» 4. Construction

Marking

Sn Plating

Ni Plating Alumina Ceramic Substrate

Thin Film Ni/Cr Conductor Overcoat

NiCr Resistive Element
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» 5. Dimensions

SIZE L w T D1 D2
01 | D1
v I 2512 | 6.3+0.15 | 3.140.15 | 0.6+0.10 | 0.6+0.30 | 0.5+0.25
I
e [ A e 2010 | 4.9+0.15 | 2.4+0.15 | 0.6+0.10 | 0.6+0.30 | 0.5+0.25

1206 | 3.0+0.10 | 1.5+0.10 {0.55%0.10{0.45.+0.20|0.40%0.20

0805 | 2.0+£0.15 | 1.25£0.15| 0.5+0.10 | 0.3+0.20 | 0.3+0.20

0603 | 1.6+0.10 | 0.84+0.10 |0.45+0.10| 0.3+0.20 | 0.3+0.20

0402 | 1.0+£0.05 | 0.5£0.05 |0.30+0.05|0.20+0.10 | 0.2+0.10

Unit: mm

» 6. Product Identification
SMDT oo m| O O

TCR L Type [+50ppm| +25ppm | +15ppm [+10ppm |+5ppm |

v

v

Resistance Tolerance |Type|#1%|+0.5% [ +0.25% [ £0.1% [ +0.01% |
Resistance value
Dimensions | Type | 2512 | 2010 | 1206 | 0805 | 0603 | 0402 ]

v

v

v

Product Type : High Precision Chip Resistor
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» 7. Electrical Characteristics
7.1 Standard Characteristics

Itemn ;::;’:; Operating Opg:'z)t(ing Max Overloading| Resistance Resistance TCR
Type at 70°C Temp. Range Voltage Voltage Tolerance Range (PPM/°C)
+0.10% +05
SMDTO0402 1/16W -55 ~ +155°C 25V 50V +0.25% 10Q~100KQ N
50
+0.50%
+0.10% +95
SMDT0603 1/16W -55 ~ +155°C 50V 100V +0.25% 10Q~332KQ N
150
+0.50%
+0.10% +05
SMDT0805 1/10W -55 ~ +155°C 100V 200V +0.25% 4.7Q~1MQ N
50
+0.50%
+0.10% +95
SMDT1206 1/8W -55 ~ +155°C 150V 300V +0.25% 4.7Q~1MQ N
150
+0.50%
+0.10% +05
SMDT2010 1/4W -55 ~ +155°C 150V 300V +0.25% 4.70~1MQ N
50
+0.50%
+0.10% +95
SMDT2512 1/2W -55 ~ +155°C 150V 300V +0.25% 4.7Q~1MQ N
150
+0.50%
7.2 extended Characteristics
Power
i3 Rating Operating o p:,nraa)t(i ng Max Overloading| Resistance Resistance TCR
Type at 70°C Temp. Range Voltage Voltage Tolerance Range (PPM/°C)
10.01% 500~2KQ +5
SMDT 0402 1/16W -55 ~ +155°C 25V 50V +0.05% +10
£0.10% 500~12KQ 115
10.01% 500~4KQ +5
SMDT 0603 1/16W -55 ~ +155°C 50V 100V +0.05% +10
+0.10% 250~100KQ 115
10.01% 50Q~10KQ +5
SMDT 0805 1/10W -55 ~ +155°C 100V 200V +0.05% 10
+0.10% 25Q~200KQ 11 5
+0.01% 500~15KQ +5
MDT 12 1/8W -55 ~ ° 150V V +0.05%
S 06 /8 55 ~ +155°C 50 300 £0.05% 250~400KQ ﬂg
+0.01% 500~25KQ +5
SMDT 2010 1/4W -55 ~ +155°C 150V 300V +0.05% +10
101 0% ZSQNSOOKQ +15
10.01% 500~25KQ +5
SMDT 2512 1/2W -55 ~ +155°C 150V 300V +0.05% +10
+0.10% 25Q~500KQ +15

Operating Voltage V=V(P*R) Operating Voltage V=2.5*V(P*R)
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> 8. Reflow o Example for soldering condition

{ 0y lamesadwsa)

200+

1m0 b

180T

120 sec ‘
!

2607

1=5% lsec

10 sec

t
Y 1-8%Tkec

Thes (366}

Solder : Sn96.5/Ag3/Cul.5

» 9. Environmental Characteristics

Specification
Iltem Test Method
0.01% | other
Temperature Coefficient of As Spec MIL-STD-202, Method 304
Resistance P +25/-55/+25/+125/+25°C
Short Time Overload AR AR JIS-C-5205-5.5
+ OO i . °O .
ort Time Overloa +0.05% 0.5% RCWV*2.5 or Max Overloading Voltage , 5 seconds
. - MIL-STD-202F Method 301
Dielectric Withstand Voltage By type Apply Max Overload Voltage for 1 minute
. : MIL-STD-202F Method 302
Insulation Resistance >1000MQ Apply 100V for 1 minute
Thermal Shock AR+0.05% | AR0.2% ng';gt?é%géﬁ 'g'gtc'}zfé; 07G
AR+0.05% AR+0.2% MIL-STD-202F Method 108A
Load Life ) RCWYV , 70°C , 1.5 hours ON , 0.5 hours OFF,
7kQ Min AR£0.5%  |total 1000~1048 hours
MIL-STD-202F Method 103B
humidity ( Steady State ) AR+0.05% | AR+0.3% |40°C , 90~95%RH,RCWYV 1.5 hours ON,
0.5 hours OFF, total 1000~1048 hours
Resistance to dry heat AR+0.05% | AR+0.2% ggshgusr:gij:soc without load
. JIS-C-5202-7.1
Low Temperature Operation | AR+0.05% | AR+0.2% 1 hours,-65°C,followed by 45minutes of RCWV
. o o, |JIS-C-5202-6.1.4
Bending Strength AR#0.05% | AR#0.2% Bending Amplitude 3mm for 10 seconds
. . MIL-STD-202F Method 208H
Solderability 95%min coverage 260°C +5°C, 2+0.5 (sec)
. . o o, |MIL-STD-202F Method 210E
Resistance to Soldering Heat| AR%0.05% | AR%0.2% 2605°C, 101 second

* Storage Temperature :25+3°C;<80%RH
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» 10. Recommended Land Pattern

A
SIZE A B C N I o
2512 4.9 1.60 3.00+0.2 ' ] c
2010 3.6 1.40 2.40+0.2 1 :
1206 2.0 1.15 1.70+0.2 L-g----- == v
0805 1.0 1.00 1.35+0.2
0603 0.8 0.70 0.90+0.2
0402 0.5 0.50 0.60+0.2

B A
Unit: mm < »>le >

» 11. Marking

3digit marking for Example: 14C=13K7 Q 13C=13K3 Q

89B 68B=4K99 Q 68X=49.9 Q

AN

AN

1.Remark: 0603 3digit marking

Marking Table
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11-2 Remark: 0603 3digit marking for E24

Example: 101=100Q

electronic

sensor+resistor

102=1KQ

[E24 [10 |11 ]12]13[15]16 | 18|20 2224273033 [36[39[43[47[51]56]|62]68]75]82]91]

11-3 Remark: 0805~2512 4digit marking for Example:

Resistance 100Q 2.2KQ 10KQ 49.9KQ 100KQ

marking 1000 2201 1002 4992 1003
» 12. Packaging
12-1 Package Quantity
Seri ackaging Paper Tape| Emboss Plastic Tape
eries

SMDT0402 10,000

SMDT0603 5000

SMDT0805 5000

SMDT1206 5000

SMDT2010 4000

SMDT2512 4000

Smaller packaging quantities upon request Unit: pcs
12-1-1 Reel Specifications
T
,w,

series A oB acC w T

0402
l 178+1 60.0+0.5 13.0+0.20 9.00+0.5 12.0+0.15
1206
2010
l 17841 60.2+0.5 13.0£0.50 | 13.2£1.50 | 16.0x0.20
2512
Unit :mm
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12-1-2 Paper Tape Specifications

electronic
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Bottom Tape Top Tape W Do
— N = =S = 4 | E
N v4 N B N ‘ |
[ l l [ [ l ’—’7 F W
< o]
N 3 L | | L
T
<] Resistor P P2 Po direction of unreeling
Paper Tape < > > >
Series A B w F E P, P> Po wDo T
0402 |0.67+0.03| 1.15+0.03 | 8.00+0.10 |1.75+0.05| 3.52£0.05 | 4.00+0.10 [2.00+0.05|2.00£0.05|1.54+0.03| 0.40%0.03
0603 |1.10£0.05| 1.90%£0.05 | 8.00+0.10 |1.75+0.05| 3.5%£0.05 | 4.00+0.10 [4.00+0.10|2.00£0.05|1.55+£0.03| 0.60%0.05
0805 |1.60+0.05| 2.37+0.05 | 8.00+0.10 |1.75+0.05| 3.5+0.05 | 4.00+0.10 [4.00+0.10|2.00+0.05|1.55+0.05|0.75+0.05
1206 |2.00+0.05| 3.55+0.05 | 8.00+0.10 |1.75+0.05| 3.5+0.05 | 4.00+0.10 |4.00£0.10|2.00+0.05|1.55+0.05 | 0.75+0.05
Unit: mm

Peel force of top cover tape
The peel speed shall be about 300mm/min+5%

The peel force of top cover tape shall be between 8to 40g

Top Cover Tepe

T
i
S

y_
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12-1-4 Emboss Plastic Tape Specifications

Top Tape v Do
AN
§l¢ W \/‘w‘ ,-\\ W | W | N | - ‘ W
! i T i ! ! i EF E o w
L4 ° o B [ ] [} ° ° .k
N ) J LY : - M
gy D1 1.4Min.
<—tJ Resistor y P }4'32" Fo | direction of unredling .
Emboss Tape ! \ >
Series A B w E F P4 P, Po yDo t

2010 |2.85+0.10|5.45+0.10 | 12.0+0.10 | 1.75+0.10 | 5.5+£0.05 | 4.00+0.05 | 4.00+0.10 | 2.00£0.05 | 1.50+0.10 | 0.85+0.05

2512 | 3.40%0.10 | 6.65+0.10 | 12.0+0.10 | 1.75+0.10 | 5.5+0.05 | 4.00+0.05 | 4.00+0.10 | 2.00+0.05 | 1.50+0.10 | 0.80%0.05

Unit: mm

Peel force of top cover tape
The peel speed shall be about 300mm/min+5%
The peel force of top cover tape shall be between 20t080g

Top Cover Tape

L 165~180 |
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