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connectivity  Metal Film Precision MELF Resistor

Type SMAA series

Key Features
AEGQ200 Compliance
Thin film technology
Excellent overall stability

Sn temination on Ni barrier
layer

Tight tolerance down to
+0.1%

Extremely low TCR down to
+10 PPM/°C

SMD enabled structure

Leadfree and RoHS
compliant The SMAA series is a metal film precision MEtdsistor with an SMD
enabled structure tight tolerance and low TCR. A sister to our &Méss

Applications o _
The SMAA series IA\EGQ200 Compliant
Automotive
dustial It comes in three sizeandsix power ratings to 1Ws lead free and RoH
ndustria

compliant.
Telecommunication

Medical Equipment

Measurement/Testing
Equipment

Technical Specifications

Description SMAAQ0102 SMAAQ0204 SMAAQ0207

Resistance range y bwmamT | ndodnamT ndownamT

Resistance tolerance See below

Temperature coefficient See below

Operation mode Standard| High Standard | High Standard | High
Power Power Power

Power rating R 0.2W 0.3W 0.25W 0.4W | 0.5W 1w

Operating voltage tdax 200V 200V 200V 200V | 300V 350V

Operating temperature 553 ~155%

range

Max. resistance change &

Pr7o for resistance range, L 0.5% L 0.5% L 0.5%

nwkw YIFE®S |
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Metal Film Precision MELF Resistor

Corstruction and Dimensions

@ &
@ ® 0| ®
@ |Insulation Coating @ |Electrode Cap
@ [Trirming Line @ |Resistor Layer
D @ |Ceramic Fod ® |Marking
,‘R’| |
L
it L
. Weight 1,000EA
Type L (mm) vu5 oYY K (mm) 9 @
SMAA0102 2.20+£0.10 1.10+£0.10 0.45+0.05 7.7
SMAA0204 3.50+0.2 1.40+0.15 0.840.1 18.7
SMAA0207 5.90+0.2 2.20+£0.20 1.3+0.1 80.9
Recommended Land Pattern
______ %’ F Y
Type A (mm) | B (mm) C (mm) //// c
SMAA0102 | 1.0 0.8 5 gzl v
SMAAQ0204 | 1.6 1.2 1.6
SMAA0207 | 3.0 1.7 2.4 B A
Ll
I‘ Lol bl Ll
Soldering Condition
TENP OC) _T_E!lP 4w 26070 108
220 _________Hesbup reio % 3cis 'x:.\%:i:i:'- Flrsﬂuau—-l '-‘\
180 | W= ks
oot —f AL\
_'?:!_____f)l,-"'aF-r-u-hoatlng { ‘-\\ d | 'l..l".. A
i | \ 00 _ W
g \ (T Rarced A
/ \ ="+ cooling -
)f" Bls-1208 Wax.808 : \‘\ &“‘:_
./ \\ El—
Mumber of reflow cycles allowed: 3 times Time (zec. Number of flow cycles allowed: 2 times Time (sec.

IR Reflow Soldering

Wave Soldering (Flow Soldering)

(1) Time of IR reflow solderng at maximurm temperature point 260°C - 105
{2) Time of wawe solderng at maximum temperature point 260°C @ 105
(3 Time of soldedng iron at maximum tem perature point 410°C - &3

Derating Curve
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Metal Film Precision MELF Resistor

Standard Electrical Specifications

Power Max. Max. Resistance Range
Size Rating | Operating| Overload TCR
0, 0, 0, 0, 0, °
at70°C | Voltage | Voltage +0.1% | #0.25% | *0.5% +1% +5% (PPM/°C)
M 1 Apve Y M - +15
) MAAN NdPPd nhdd i 425
0.2W YHYN HANY odny, -
0102 200V 400V - D HMma m +50
- | nn-mam +100
Jumper: , .
oA NMOF MPYMU -
n ¢ GrhmyY m +10
10800Kq +15
M J1-M
0.25W 1n mva m o®na noreidnnam £25
0204 200V 400V M 1-M MM A M M M 0P Hand N a M +50
Ma M odna
- n dwma m +100
Jumper: . .
oA NMOF MPYMU -
n g GrpmyY m +10
MAO-\T N Y M +15
M S1-M
0.5W M /1-Ma M o®na n ®noidnn a m +25
0207 300V 600V MM | A M In- Do a M +50
Ma M odna
- n dwma m +100
Jumper: . .
aA NMOFf MpPpYmU -
High Paver Rating Electrical Specifications
Power Max. Max. Resistance Range
Size Rating | Operating | Overload TCR
0, 0, 0, 0, 0, °
at70°C | Voltage | Voltage +0.1% | +0.25% | +0.5% +1% +5% (PPM/°C)
M 1 Apve Y M - +15
i MAANM NP +25
0102 0.3W 200V 400V YHYN HANY -
- D Hla m +50
- | nn-mam +100
MI-BAT T Y M +15
M -Ma M oquJ1|-1Ma nonednnam +25
0204 0.4W 200V 400V ™ o "
- nowodnam +50
Ma m Mam| odn a
- N Owma m +100
MI-BAT T Y M +15
M-Ma M oMq]J1|-1Ma nonednnam =25
0207 1w 350V 700V o n "
n- ) - nowomnam| 50
Ma Mm Mam| odna
- N Owma m +100
hLISNI GAy3 +2ft0GF38SrKotFpwo 2Nl alE® hLISNIGAYy3I +2fdl 3
h@dSNI 2R 2t G ISTHdpF Kot Fwh 2Nl alEd h@SNI2FR x2¢
RCWV(RaR / 2y (iAydz2dzd 22NJAy3a +£2f Gl 3SO0rKotfrwo 2Nl alE®

Operating temperature range-553 ~153
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Derating Curve

Pulse withstanding capacity

The single impulse graph is the result of 50 impulses of rectandwdpesapplied at oneninute
intervals. The limit of acceptance was a shift in resistance of less than 1% from the initial ve

The power applied was subject to the restrictions of the maximum permissible impulse volt:
graph shown

SMAA Series Single &e(100 Ohm)
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Continuous Pulse

The continuous load graph was obtained by applying repetitive rectangular pulses where th
pulse period was adjusted so that the average power dissipated in the resistor was equal tc
rated power at 70°C. Again the limit of acceptance was a shift in resistance of less than 1%

the initial value

SMAA series Continuous Pulse (100 Ohm)
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SMAA series Pulse Voltage (100 Ohm)
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SMAA0102 Continuous Pulse
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Frequency behavior

Resistors are designed to function according to ohmic laws. This is basically true of resistor
frequencies up to 100kHz. At higher frequencies, there is an additional contribution to the
impedance by an ideal resistswitched in series with a coil and both switched parallel to a
capacitor. The values of the capacitance and inductance are mainly determined by the
dimensions of the terminations and the conductive path length.

The environment surrounding components hdat@e influence on the behawio of the
component on the printeetircuit board.

Frequency Vs. Impedance

SMAA0204
200
150
- 1R
2
i:- 100 10R
o ==100R
14
E 50 1K
> LM W —10K
N O = N R o T = 100K
N ™ SN —1M
50 “‘\ = g
\“"'- h.""'!-..__ ~“-'"‘"'-.
-100
1 10 100 1000 10000
Frequency (MHz)
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Frequency Vs Impedance

SMAA0207
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Lightning Surge
Resistors ee tested in accordance with IEC 6011Lhsing both 1.2/50us and 10/700us pulse
shapes. The limit of acceptance is a shift in resistance of less than 0.5% from the initial vall
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Environmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of
Resistance (T.C.R.)

As Spec

JISG5201-1 4.8
IEG601151 4.8
-55°C~+125°C, 25°C is the
reference temperature

Short Time Owdoad

MA-MT AYMY 5O DM
FMAM 9 BBnOMBEYH
NMAHY BONOMP: b/

JISG5201-1 4.13

IEG601151 4.13

RCWV*2.5 or Max. Overload
Voltage whichever ilwer for 5
seconds

Insulation Resistance

XmnD

JISG52011 4.6
IEG601151 4.6

Max. Overlad Voltage for 1
minute

Endurance

MA-BMT NTYMY KON OH |
FMAM 3 BHTAYMY
NMAHY BONOPE:bn

JISG5201-1 4.25

IEG601151 4.25.1
MIL-STD202 Method 108
70£2°C, RCWV @000 hrs with
M®dp KNB nédipb & NJ

Biased Humidity

MA-B70KWY B O N dpil: b
FMAM 3 BHTAYMY
NAMAHY BOH:IbAN D]

MIL-STDB202 Method 103
1000 hrs 85°C/85%RH 10% of
operating power.

High Temperature Exposure

MA-MT AYMY B OAODHY(
FMAM 3 BHTAYMY
AMNHY BOM:IbAODN|

MIL-STDB202 Method 108
at +1%°C for 1000 hrs

Board Flex MA-MT NYMY 5 o6ndm] AEGQ200005
FMAM 3 BHTANYMY | Bending once for 60 seconds
NAMAHY B OnPp:bna(with2mm

Solderability 95% min. coverage JISG5201-1 4.17

IEG601151 4.17
JSTDB002
245+5°C for 3 seconds

Resistance to Soldering Heat

MA-MMT NYMY KON OM
FMAM 3 BHTAYMY
NMAHY KON OHP: b

MIL-STDB202 Method 210
260+5°C for 10 seconds

Voltage Proof

No breakdown or flashover

JISG5201-1 4.7
IEC601151 4.7

1.42 times Max. Operating
Voltagefor 1 minute

Leaching

Individual leaching arela 5%
Total leaching areh 10%

JISG5201-1 4.18
IEC600682-58 8.2.1
26015°C for 30 seconds

Temperature Cycling

MA-BMT TYMY B O DH |
FMAM 3 BHTAYMY
AMNHY pBOM:IbA®A]

JESD22 Method 3204
-55°C to +125°C, 1000 cycles

Mechanical Shock

pbONOHPE:bADAPp MU

MIL-STDB202 Method 213
Wave Form: Tolerance for half
sine shock pulse.

t SF1 @I tdzS Aa
duration (D) is 6.
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Environmental Characteristics (continued)

Item Requirement Test Method

Vibration ponoEp:zbndnpmo MIL-STDB202 Method 204

p 3Q& F2NIHn Y
of 3 orientations,

10-2000 Hz
ESD ponopibandnpmo AECGQ200002
Human body, 2KV
Resistance to Solvents No visible damage on MIL-STD202 Method 215
appearance and marking Add Aaqieous wash chemical

OKEM Clean or equivalent. Do
not use banned solvents.

Terminal Strength No broken AECQ200006
Force of 1.8kg for 60 seconds.
Flammability No ignition of the tissue paper ol UL-94

scorching of the pinewood boarq V-0 or \A1 are accefable.
Electrical test not required.
w/ 20wl iSR /2yliAydz2dza 22NJAy3 +2f 0l ISO0TrKotF
Storage Temperature: 15~28°C; Humidity < 80%RH

Packaging

Packaging Quantity and Reel Specification

-l
ol s
-

@b, W
Size Reel u ! U . v/ w T Emboss
Diameter| (mm) (mm) (mm) (mm) (mm) Plastic
Tape (EA
0102 TE 178.5+1.5| 60.0+1.0| 13.0+0.2| 9.0+0.5 | 12.5+0.5| 3,000
0204 TE 178.5+1.5| 60.0+1.0| 13.0+0.2| 9.0+0.5 | 12.5+0.5| 3,000
0207 TE 178.5+1.5| 60.0+1.0| 13.0+0.2| 13.0+0.5| 15.5+0.5| 2,000
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Embossed IBstic Tape Specification

Top Ta
p lape /_ & Do
|'| K 2 E ]
RN P Y b WY WY o W )
SEET g RATE R SR (T o
NIV
L v — L L 4 L L J
, | | | | | I i R
T T T T T [
o —_ ¢ D1 ggmin(iny
¥ Resistar Pt | B Po | directionof unreeling 0.9 Min (0204)
R > 1.4Min(0207)
A B W E F Po PL P2 Iy T
See | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) (mm) (mm) (mm) (mm)
+0.10 | +0.10 | 010 | #0.10 | +0.05| #0.10 +0.10 +0.05 +0.10 +0.10
0102 | 1.30 2.40 8.0 1.75 3.50 4.00 4.00 2.00 1.50 1.50
0204 | 1.55 3.65 8.0 1.75 3.50 4.00 4.00 2.00 1.50 1.80
0207 | 2.40 6.15 12.0 1.75 5.50 4.00 4.00 2.00 1.50 2.70
Marking
E24
Color Digit Multiplier
Silver 107
s 10"
P 0 10°
‘ 1 10
1stdigit  2nd digit Multiplier 5 0
3 10°
E96 4 10*
5 10°
6 108
7 107
8 108
| White 9 10°
1st digit 2nd digit 3digit  Multiplier
How To Order
SMAA 0204 B T N X 100R
Common Part Tolerance  Packaging Power Rating Resistance Codes
T-1W 10R- 10K
- 0, -
SMAA B-0.1% B-£10PPMPC |y o 5w 100R- 100K
. 0102 C-0.25% N -+15PPMPC
MELF Resistor TgTape o X-0.4W 1K0¢ 1,000K
0204 D-0.5% C-£25PPM°C
AECQ200 and Reel L-0.3W 10K¢ 10,000K
. 0207 F-1% D-+50PPMPC
compliant 3-5% E- +100PPMFC V-0.25W 100K¢ 100,00K
- P-0.2W 1M0 ¢ 1,000,00K

6-17734462 CIS WR 10/201

Dimensions in

millimetres unless
otherwise specified

DimensionssShown for
reference purposes only.

Specifications subject to

change

For Email, phone or live chat
go to: www.te.com/help



