FRQ-Series
Automotive Thick Film Chip Resistor
FRQ ZH5FHIEIRSE~FEMH

FREIRGRA~BHE

Automotive Thick Chip Resistor
FRQ Series

=W FH ( Application )

Automotiveelectronics
Navigationequipment, TPMS

Heating, VentilatingandAirconditioning

Indoor lighting, Central door locking, Wipermodule

54 (Features)

Small size and lightweight
Reliability, high quality

CCD visual qualityinspection
Comply with AEC-Q200 standard

o}} 51508 (Parts Number Explanation)

M3 : Example:  FRQO0805J102 TS

IVERF

Sinigs. faEEN

RSRE. BRRE.ZE
ERAREA, PRI, FREIZHRR

N, EER

IRt SR

1Eid CCD MlF BRI
& AEC-Q200 tRfE

E R Q 0805 J 102 X S
/AL | TR | R | BE O ax Fi3 %5 | Rk | A
FOJAN R:Resistor Q:Auto-motive 0201 B:10.1% +5%:E24 T: 7 inch reel S:5Sn N:Normal
0402 C:20.25% J-digits+blank Q:10 inch reel C:Cu
0603 D:+0.5% 102=1KQ R:13 inch reel A Au
0805 F:£1% 1R0=10Q B:Bulk
1206 J:£5%
1210 P : Jumper +1%&Below :
2010 E24+E96 :
1812 4-digits
2512 1001=1KQ
1R00=10Q
Company Type Functional Size Tolerance Resistance Packaging | Termination | Special
code code code code code code code code code
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FRQ-Series

Automotive Thick Film Chip Resistor

FRQ RJZEREIRGR 8

e FOSAN FOJAN

sS5EmMmiCcConNnoucTor

& IE B H

Y (Dimension)

- L -
=T . ‘
R
dimension . 7
' — »
‘T B\ (unit) : mm
B8 ( Type ) L w H T1 T2
0201 0.60+0.03 0.30+0.03 0.23+0.03 0.10+0.05 0.15+0.05
0402 1.00+£0.05 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10
0603 1.60+0.10 0.80£0.10 0.45+0.10 0.25+0.15 0.25+0.15
0805 2.00+£0.10 1.25+0.10 0.50+0.10 0.35+0.20 0.35+0.20
1206 3.10+£0.10 1.6040.10 0.55+0.10 0.45+0.20 0.40+0.20
1210 3.10+£0.10 2.60£0.15 0.55+0.10 0.45+0.15 0.50+0.20
2010 5.00+£0.10 2.50+0.15 0.55+0.10 0.45+0.15 0.50+0.20
1812 4.50+0.20 3.10+0.20 0.55+0.10 0.55+0.20 0.70+0.20
2512 6.35+£0.10 3.10+0.15 0.5510.10 0.60+0.20 0.50+£0.20
wEBfB454S ( Construction ) £ TE:Y
et construction Major material
by 1 FEEER =88
Ceramic substrate Al, O,
5 FREBR i
Conductive layer Ag
5 Il WEaE
Side conductive layer NiCr
4 e T +IRES
- N BN N S Resistive layer RuO, + glass
BOIGROIO 2
i RIRIFE E578E
Inner protective layer Glass
g IMRIFIE ERE
Quter Protective layer Epoxy
. NZF RENAE
Marking Epoxy
5 REEHR i®
Ni plating layer Ni
5 tZEEAR 3
Sn plating layer Matte Tin
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FRQ-Series

Automotive Thick Film Chip Resistor
FRQ HJEREIRRHHEE

oINERER %L ( Derating Curve )

G

S5EmMIiCcConNnoucToOr

Em o L . ICe =y - o~ ro
B 55°C~+125°C(0201) -55°C~+155°C
; BEREEBIZ70°CEL25°Cz 8 IhEJBTE RBEEESBIE70°CELSSCZEIhEaJIBTE
i BA
M2 LUELT HZEF LUELT
70 70
100 [ . 100 N
2 o 80 i 80 s
£ # £ '
= I 60 \ I 60
i % . =
i 40 40
¢ > \ 125 = 155
X R 20 \ X 20 5
= = « | A - « E AY
.55 20 40 60 80 100120140160 55 20 40 60 80 100120140160
WERE (°C) ERE (°C)
BS54 ( Electrical characteristics )
BIgl Type 0201 | 0402 | 0603 | 0805 | 1206 | 1210 | 2010 | 2512
L
Dielectric Withstanding Voltage 75V 100V 100V 300V | 500V 500V | 500V 500V
iﬁfﬁ J::Z of Jumper +5% <50mQ | <50mQ <50mQ | <50mQ | <50m | <50mQ | <50mQ <50mQ
EREEERR
Rated Current of Jumper 0.5A 1A 1A 2A 2A 2A 2A 2A
ﬁﬁfﬁaiﬁﬁﬁfper 1A 2A 2A 5A 10A 10A 10A 10A
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FRQ-Series

Automotive Thick Film Chip Resistor

FRQ RIEREIRSGEFHEM

=

==r--s] FOJAN

sS5EmMmiCcConNnoucTor

& 1# B H

BB RIS ( Standard Electrical Specifications )

B3 | @WEME ERILEBEE | BRAXIAEBE T.C.R. FR{ETEHE
Type | (PowerRating | Max RCWV Max. Overload (PPM/C) Resistance Range
at707C ) | Voltage
10~100
-100~+300
0201 1/20W 25V 50V 10 MQ~22 MQ
+ 200 10Q~10MQ
. 10~100
0402 1/16W 50V 100V 10 MQ~22MQ
+ 100 10Q~10MQ
— 10~100
0603 1/10W 75V 150V 10 MQ~22MQ
+ 100 10Q~10MQ
10~100
0805 1/8W 150V 300V +200 D MO
£ 100 100~10MQ
10~10Q
+ 200
1206 1/4W 200V 400V 10 MQ~22 MQ
+100 100~10MQ
10~10Q
+200
1210 1/3W 200V 500V 10 MQ~22MQ
+ 100 10Q~10MQ
10~-10Q
+ 200
2010 3/4W 200V 500V 10 MO~22MQ
+ 100 10Q~10MQ
10-100
+ 200
2512 W 200V 500V 10 MQ~22MQ
£100 100~10MQ

MBI ERER BEER(IA9US5EE] For non-standard parts, please contact our sales dept.
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FRQ-Series
Automotive Thick Film Chip Resistor
FRQ HIEHREIRR -

=r=1-1z] FOJAN
A ¢ B [H

S5EmMIiCcConNnoucToOr

«MEE ( Performance Specifications )

ltem Test Methods Test Conditions Specification
0201 HIfg :
10=R=10Q:

TCR=(R-Ro )/ (tto) Ro x108 ( ppm ) -100~+300PPM/C
10Q<R=10MQ:

Ro EBIETEZER TAYME{E (resistance at room temperature) - }

il +200 PPM/'C
R EBJETE 125°Ca%-55 C FAYME{E(resistance at 125 0402~2512 HIFE -
Temperature JIS C 5201 4.8 10=R=100:
or-55C) =l '
Coefficient . +200 PPM/C

to =i (room temperature) 100<R = 10MQ:

t MEREE ( test temperature 125'C or -55C ) +100 PPM/'C
10MO=R = 22MQO:
+200PPM/C

;2.5 = B8 5 #EN
CSRfE T fnEk 2.5 {BAYEERE | B8 5 #ENEHIRATERIE
Short-time JIS C 5201 4.13 Applied 2.5 times of rated voltage for 5 second. #(1.00% +0.050Q)
overload Measure the variation of resistance.

IEENEFIEEBNEIP BV IRE 245:5°C, BiE) 3:0.5%, > 95%[E#H L3

KRB JIS C 5201 4.17 Dip the terminal in a flux and then dip into a soldering (>95% coverage)
Solderability bath at 24545°C for 3+0.5sec.
RENEFIERNER SBIRiRE 26045°C | FfiE) 10£0.5
bt b, MELISREREETER,
MIL-STD-202
Resist to soldering Dip the terminal in a flux and then dip into a soldering +(1.00% +0.050Q)
METHOD 210
heat bath at 260+5C for 10:0.5sec. Measure the variation
of resistance.
EBIE AR _ NN STIE 6045 BT |, MELESIR.
ke sz . . . :
Applied the dielectric withstanding voltage on the
Insulation JIS C 5201 4.6 =10G0
) center of body for 60+5seconds. Then measure
resistance
insulation resistance.
Forher. G BT AR
MR
; & 605 §b,
?ﬁiﬂﬁ{&‘ S P No evidence of flashover,
lelecinc JIS C 5201 4.7 - i . . -
withstanding Applied the dielectric withstanding voltage on the mechasical damage
voltage

center of body for60+5seconds.

arcing or insulation

breakdown

05 www.fojan.cn




FRQ-Series

Automotive Thick Film Chip Resistor
FRQ RIEREIERHEE

e FOSAN FOJAN

SEmiconoucToRr 1% }% Ei HH

ltem Test Methods Test Conditions Specification
-556°C~+ 155C, {&Hh 1000 R FEH—MRIBEEREL
EfEANHEE 30 3¢k , BiREEIRIEAET 1 o8,
BEER e AL 2444 NI SR TIUAL. +(2.00% +0.05Q)
Ternparatura METHOD JA-104 1000 Cycles (-55C to +155°C ) Measurement at 24+4
Cycling hours after test conclusion. 30min maximum dwell
time at each temperature extreme. 1min. maximum
transition time.
&L 10%EMELNEE |, 85T/85%RH,
\ e FEIEE 1000H, HIREER 2414 BT
Eﬁi’?ﬂ et o 1000 hours 85'C/85%RH. £(2.00% +0.05Q)
MY Mote: Specified conditions: 10% of operating power.
Measurement
at 24+4 hours after test conclusion.
FEBRAA BB | IBAE 125£2°C , ON TIME:1.5H ,
OFF TIME:0.5H , JBESERZEEEE 1000 24/ /B , B
aES i R s A RISIRETE. —_—m
Load Ife METHOD 108 Put the specimen in a chamber at 125£2C (2. : )
temperature, ON TIME:1.5H , OFF TIME:0.5H , and
applied rated voltage for 1000 ***/4H. Measure the
variation of resistance.
25°C~65°C,90~100%RH, 2.5 /\BT; 65°C
90~100%RH, 3 /MiT; 65°C~25°C,80~100%RH,2.5 /)\
sEsEEr i s B, 10 MEER SIRLEER 2444 RS HTIU.
Moisture METHOD 106 25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH, £(2.00% +0.05Q)
resistance 3H: 65°C~25°C
80~100%RH, 2.5H, 10 cycles, Measurement at 2414
hours after test conclusion.
155 CTFHE 10000, ANELTNER |, HIREEER 2414 /\AY
_-_:.H % &, — b
S aiEs MIL-STD-202 ST silibiediEe)
High Temperature METHOD 108 1000 hrs. @ T=155C. Unpowered. Measurement at ' |

Exposure(Storag)

24+4 hours after test conclusion
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FRQ-Series

Automotive Thick Film Chip Resistor

FRQ RIZEREIRGRAHEE

=r=1-1z] FOJAN

S = 1% B A

RE
Item

ik iE
Test Methods

MR

Test Conditions

Specification

w555 B

Terminal bending

AEC-Q200-005

EERENREETE Ui bR TS ST IRASATIE] 2041 #0
1206(2) LATHIRTZ#H5+0.2/0 mm; 1210 LA IR
el 2+0.2/0 mm; EMRIGRISIREE(EE
Specimen shall be mounted on test board, then bend
the board and maintained for 20t1s. the distance of
bending is 5+0.2/0 mm for resistors which size no
larger than 1206 or 2+0.2/0 mm which size larger

than 1206. Measure the variation of resistance.

+(1.00% +0.050Q)

ESD e
ESD test

AEC-Q200-002

INEERREBEBE2R/BIR1#
0201/0402#1#&:0.5KV, 060388 1KV,

HEAHE2KV.
0201/0402: 0.5KV, 0603: 1.0KV, Other:2KV,

2timesi1s

£(3.0%+0.050Q)

ARTRE AN

Sulfuration test

ASTM-B-809-95

FiE— iRE60TC | [EREEENIIE ( MIIEFIEEEE )
750hrs

FiE— : YIHGH: i3 =96.5:3.5 , JBAE60°C , 100 hrs;
TALEE | RifSSCEEMh 3IREIRE+100KEH

Method 1: steam sulfur powder test (with saturated
potassium nitrate) at 60°C with humidity and heat
(750hrs)

Method 2: cutting oil: sulfur powder =96.5:3.5,
temperature 60°C, 100 hrs;

Pretreatment: before and after three reflow soldering

+100 thermal shock

+(1.0% +0.05Q)
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FEPEAAFREIRIR

Marking on the Resistor's Body e Eﬂgﬂ%ﬂg E_.OJAN
5 H BRI ER = K H H

FEE A FRIFRIR
Marking on the Resistor's Body

0201 K% 0402 FEAMAK/NN , AE EFTFHRR

For 0201 and 0402 size, no marking on the body due to
the small size of the resistor 472=47x10%=4 7TKQ
RESWNTME , LA=F8r , BIRARRRENS
BEF |, mla—{UFRR 10 RS

+5% tolerance product: the marking is 3 digits, the first
2 digits are significant figures of resistance value and
the 3rd one denotes the power number of 10, (10X)

10QLA 47 : 5R6=5.6Q
Below 10Q: 5R6=5.60

+0.5%, £1%, +2%R97 & , LA , BI=f3R7R
BRENEREF  &e—Fx 10 HUEE

+0.5%, £1%,+2% tolerance product: the marking is 4
digits, the first 3 digits are significant figures of
resistance value and the 4th one denotes the power
number of 10, (10X)

4992=499x102=49.9KQ

0603 +1% E96 RARIGRER(E , EBERAEKN , X
=i,

Standard E96 series values of 0603 £1%: due to the
small size of the resistor’'s body, use 3digits code to
indicate the resistance value.

100QLL Fivr : 6R81=6.81Q
Below 100Q: 6R81=6.81Q

«FTF 06031+1%+FiCRIIFHE E96 ZFIEPA(E(LES Standard E96 Series Resistance Value Code for 0603 1% Marking

%83 | PHE | AB PEIE €83 fB(E X853 PR{E X85 PHIE 8 | PEE
Code | Value | Code Value Code Value Code Value Code Value Code | Value
01 100 1T 147 33 215 49 316 65 464 81 681
02 102 18 150 34 221 50 324 66 475 82 698
03 105 19 154 g 226 51 332 67 487 83 715
04 107 20 158 36 223 52 340 68 499 84 732
05 110 21 162 37 237 53 348 69 511 &85 750
06 113 22 165 38 243 54 357 70 523 86 768
o7 115 23 169 39 249 55 365 71 536 &7 787
08 118 24 174 40 255 56 374 72 549 88 806
09 121 25 178 41 261 oF 383 73 562 89 825
10 124 26 182 42 267 58 392 T4 576 90 845
11 127 27 187 43 274 59 402 75 590 91 866
12 130 28 191 44 280 60 412 76 604 92 887
13 133 29 196 45 287 61 422 1z 619 93 909
14 137 30 200 46 294 62 432 78 634 94 931
15 140 31 205 47 301 63 442 79 649 95 953
16 143 32 210 48 309 64 453 80 665 96 976
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B BHAAFRBIRR
Marking on the Resistor's Body

an A EBPEFRASRER

G

50603+1%+RICAISIEEE : Multiplier Code for 0603 1% Marking:

{83 Code Y X A B

C

D

FE&1 Multiplier 1072 10" 10° 101

102

10°

104

10°

fE{EIR=UT(So the resistance value are marked as the following examples)

B

10D=124x10%=124KQ

tolerance but marking as underline )

331=33x10"=330Q

-}

38Y=243x107=2.43Q

0603 +1%HYF=5R , TEAE E24 55 |, (ERETF E96 FF |, trs 5%MN=FBERE |, (EREFRE=ETIN—
4% ( Standard E24 and not belong to E96 series values of 0603 +1%, the marking is the same as 5%

1=

560=56x10"=56Q

=FRL EZ5{EEEFHRIE ( Marking on the Low Resistor's Body )

0402 FERMAN , KUK EFTFBAFT,
For 0402 size, no marking on the body due to the small size of

the resistor

0603 RYMIF=G , LA==FBtrr , F—HBR FR10° [5F
UFRTEENBIEEE ;| F— bRV NF100Z2~m |, 5
AR EENEREE.

For 0603 size, use three digitals to declare resistance. The first
letter 'R'denotes 10-3, The other two digitals declare
resistance ; The first letter '0'means less than 100 mohm

products, The other two digitals declare resistance.

0603 LAERTRMm , LAUFRSRTS , $—{ERFER10]
B EENEIET.

The size larger than 0603, use four digitals to declare
resistance. The first letter 'R'denotes 10-3, The other three

digitals declare resistance.

HEH BB

R10=0R10=0.1Q

R47=0R47=0.47Q)

R010=R010=0.010Q
R220=0R22=0.220Q)
R330=0R33=0.330Q
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FERE AR RO RR
Marking on the Resistor's Body

an A EE RSB

FOSAN FOJAN

sS5EmMmiCcConNnoucTor

= 1 B H

«}THEPHER ( Standard Nominal Resistance Values)

IEC-63 Nominal Resistance/Capacitance

E1 E3 E6 E12 E24 E96
100 100 105 110 115
100
110 102 107 113 118
100
- 120 e 127 133 140
130 124 130 137 143
100
- 150 147 154 162 169
- 160 150 158 165 174
Y55 180 178 187 196 205
200 182 191 200 210
_— 220 215 226 237 249
_— 240 221 232 243 255
270 261 274 287 301
270
300 267 280 294 309
100 220
S 330 316 332 348 365
_— 360 324 340 357 374
500 390 383 402 422 442
430 392 412 432 453
470 464 487 511 536
470
510 475 499 523 549
470
560 260 562 590 619 649
620 576 604 634 665
470
680 681 715 750 787
680
750 698 732 768 806
680
555 820 825 866 909 953
910 845 887 931 976

6 12
E6 :\J10=146 E12 \]10=1.21

E1 series resistance:10Q.100.100Q.10000Q.100000Q.100000Q
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B
Tapping Specification

a8 FR PR IE R R

e

Tapping Specificatior

F'y
v
Standard Quantity per Reel LN
5,000 pcs/Reel F
Unit: mm
552~ ( Reel dimension )
Type Size Unit A B C F W
10K/Reel
0201/0402 7 cal 15K/Reel mm 178+2.0 60.0+£1.0 13.5¢0.5 11.4+0.1 9.00+0.3
0201 only
0402 13" ;{éﬁﬁm{ mm 178+2.0 60.0+£1.0 13.5%¢0.5 11.4+£0.1 9.00+0.3
0603/0805/1206/1210 -
044R/064R r S5K/Reel mm 178+£2.0 60.0£1.0 13.52¢0.5 11.410.1 9.00+0.3
0603/0805/1206 107 10K/Reel mm 178+2.0 60.0£1.0 13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206 13" 20K/Reel mm 178+2.0 60.0+1.0 13.510.5 11.4+0.1 9.00+£0.3
1218/1812/2010/2512 7 | 4KIReel mm 1786£2.0 | 60.0¢1.0 | 135:05 | 154+1.0 | 13.0£0.3
#&i%¥ (Remark) :

(1) 0201/0402 &% 10,000pcs

0201/0402 Quantity per Reel 10,000pcs/Reel

(2) 0603/0805/1206/1210/044R/064R 4 5,000pcs
0603/0805/1206/1210/044R/064R Quantity per Reel 5,000pcs/Reel
(3) 1812/2010/2512/1218 %4 4,000pcs

1812/2010/2512/1218 Quantity per Reel 4,000pcs/Reel
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(2SR
Tapping Specification

e FE EA IR

FOSAMN FOJAN

semcanoucTon =N E STl

B2 R~J ( packing dimension )

PO
| 1.75+0.1
o P ¢D 1.00(0.11)  (0.000+0.004)
AN M A AN M P
3/ \L/ LA L/ L/ L/
; F )
( B /
A 2.75(1.00) / |
mm(inch)
Dimensions A B D F PO P1 P2 w
0201 0.38:0.05 | 0.68:0.05 | 1.50£0-) | 3.50:0.05 | 4.00:0.10 | 2.00:0.10 | 2.00£0.05 | 8.00:0.20
0402 0.65+0.10 1.15+0.10 1.50+ 3:(1] 3.50+0.05 | 4.00+0.10 2.00+0.10 2.00+0.05 8.00+0.20
0603 1.10:0.10 | 1.90£0.10 | 1.50+)0 | 3.50:0.05 | 4.00:0.10 | 4.00£0.10 | 2.000.05 | 8.00+0.20
0805 1.65:020 | 240£0.20 | 15000 | 3.50:0.05 | 4.00:0.10 | 4.00£0.10 | 2.00:0.05 | 8.00:0.20
044R 1.20£0.20 | 220£0.20 | 150" | 350£0.05 | 4.00£0.10 | 4.00:0.10 | 2.00:0.05 | 8.00£0.20

1206/064R 1.9010.20 3.50+0.20 | 1.50% 3[!] 3.50£0.05 | 4.00+0.10 4.00+£0.10 2.00£0.05 8.00+0.20

1210 2802020 | 3.50:0.20 | 1.50£00 | 3.50£0.05 | 4.000.10 | 4.00£0.10 | 2.00£0.05 | 8.00:0.20
1218 280:0.20 | 4.60£0.20 | 1.50+)-0 | 5504005 | 4.000.10 | 4.00:0.10 | 2.00:0.05 | 12.040.10
1812 3.30:0.20 | 4.60£0.20 | 1.50£)( | 5504005 | 4.00:0.10 | 4.000.10 | 2.00:0.05 | 12.00.10
2010 2.90£0.10 | 5.30£0.10 | 1.50£)-l | 550£0.05 | 4.00:0.10 | 4.00:0.10 | 2.00:0.05 | 12.040.10
2512 3.40£0.10 | 6.60£0.10 | 1.50£)-l | 550£0.05 | 4.00:0.10 | 4.00:0.10 | 2.00:0.05 | 12.040.10
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BEMHER/EFER
Packing Material Data/Storage Data 6
s ER MR

EEHEHE/MEEN

Packing Material Data/Storage Data

“Bi/ESH R (Front & Back Lead Dimension )

h 0 0o 0 o0 o0 0 00 /o o oo o o 0.0

TINET

2120mm(30pcs) (it FrEEfE) Zi& 2200mm(50pcs) | =& 2200mm
(Back lead dimension) Chip Resistors it (SpacePCS) Eﬁ (Space Tape)
AIERERESIHART 2400mm
FERTIES|IHRS (Front lead dimension)

« FESHERIE MK (Peel force of top cover tape )

EREHELA 200mm/HPENIEE | i5 165180 EANASEHTHE , W TEFFR. HENRIEI/IEEA 109
~70g; FFHHREFIIEES 301009,

The top cover tape is pulled at a speed of 200 mm/min with the angle between the tape during peel and the
direction of unreeling maintained at 165 to 180 degree as following picture. The peel force of paper carrier
tape shall be 0.1N to 0.7N(10 to 70 g), the peel force of plastic carrier tape shall be 0.3N to 1N (30 to 100 g)

Top cover tape

Carrier tape
i Direction of pull

2 )

/ Under tape

fiBF=Hl (Storage Data )
Storage time at the environment temp: 25£5°C& humidity: 60£20% is valid for two year from the date of
delivery.

ETEHER - TEIRERE © 2545°C |, (B : 60+20% , B3 fTHie "4
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B

Soldering e FOSAN FOJAN

B i I—— = T

(Fi%

soldering

IV EIIEREZ ( Recommend reflow soldering profile )

280 -
260 ____240-280CMax ' :

240 =10s
L7 | S € L. S .~

200 |----£22 T

180 - AN=B'C/s

160F 1m0 _____
140 L
120 -
100 F
80 r
60 |
40 r
20 t

0 [ IS ] s Pk S | i i i i L | i i i i i k i i i i

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

ENRIEIE#Z ( Recommend wave soldering profile )

280 r =10s

PRk | o |
260 ____250-260CMax |

240 F

B0-120s

A=3C/8

220 . A<BT/5
200 r
180 F
160 *
140
2l oS ey |
100 |
80 i
60 |
40 - i
) preheating ——F i

0 1 [] 1 1 []
0 20 40 60 80 100 120140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

«FETIEZEE ( hand soldering temperature )
JEERRE 350£10C 3FPZ A |, AR ERIEATERE AR

The iron temperature is 350+10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
componentsbody

- cooling -
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