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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type
VS

1. & (scope)
1.1 AN A LS FTAEEAESS - S5 2 = AN R AR A 5 2B fH VS 71
This specification applies to High Voltage Anti-Sulfur thick film chip resistors which meet requirements of
Pb free and halogen free.

1.2 AN E| RS A E RIS R S P b B A gL T A Y B H S AV EEE -P Y& RoHS BR R RaK -
There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS
exemption.

2. EdmrtsE (part number) :

2512 1W 1% 510K

VS2512F15103G

Vs 2512 F 1 5103 G -
D L U S .
HERI(Type) || R~ (Size) || A7 EEREPIES FEAE FEEAES X5t
VS: =&t [|0805 Tolerance ||Rated Power ||Resistance value ||Packing Code Distinction Code
FUEHERG R {1206 F=t1% 1= 1W +1% : G=fft, 7 inchreel ||Z2255 = TEHEE
B 1210 G=+2% 2=3/4W  |[5103=510KQ R - "X "= Fiplts
(High 2010 J=15% 3=1/2W +2%, 5% : H=p% i, 10 inch reel || E @ RIEFEHFE
Voltage 2512 4= 1/4W 0334=330K() P e B NEFEE
Anti-Sulfur 0104=100KQ Z=ff, 15KE%E &
thick film S=Hui, 20KE3EE
chip U=k fh, S50KEL3E
V=bulk CEED
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type
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3. EIH ASEEFHERE R (Marking on the Resistor's Body):

ORI > L= o AT P EAE
RS Rtk —(rFor 10 RHE I 47
15% 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, (10%)

fuJ

I 472=47x10°=4.7TK Q

10Q DU MR © SR6=5.61)
Below 10Q2: 5R6=5.612

¥ ANEER0.1%20.5% e 1 B EE L > DATUFHEIE R » A1
R R ENAERE T > st —ArFom 10 Y3k
"
*0.1% ~ £0.5% and £1% tolerance product: the marking
18 4 digits, the first 3 digits are significant figures of
resistance value and the 4th one denotes the power

number of 10, (10%)

:

4992=499x10"=49.9K Q2

s 0 BUdE S - BRA 000 =7 efCHEEDR -
0Q Products > use 000 3digits code to indicate the
resistance value.

100Q LU MR @ 6R81=6.81
Q
Below 100Q2: 6R81=6.81Q

000=0€2
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

VS
4, R~} (dimension) :
i3 n % L—Eﬂ
: Bz (unit) : mm
AIR(Type) L A T E e
VS0805 2.00£0.15 1.25%0.15 0.50%0.10 0.35£0.20 0.40£0.20
VS1206 3.10£0.15 1.60%0.15 0.55%0.10 0.45%0.25 0.40£0.25
VS1210 3.1010.15 2.50%0.15 0.55%0.15 0.35%0.25 0.50%0.25
VS2010 5.00+0.20 2.50£0.20 0.55%0.15 0.65%0.25 0.50%0.25
VS2512 6.2510.20 3.10£0.20 0.55%0.15 0.8510.25 0.95%0.25

5. ThEETRE4R ( Derating Curve ) :

100 e (e 0
a.
80.
.
M 60.
b 40.
(%) 155}
20.
0L

-55 20 40 60 80 100 120 140 160-

ARSI

IRIBBE(CC) «
TAERE#IE (Operating Temperature Range ) : -55C~+155C
&M (storage condition ) @ 5~307C, 30~75%RH.
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

VS

6. BfH4SHE (Construction ) :

Marking

Outer Protective layer
Inner protective layer
Resistive layer

Inner Conductive layer

Side conductive layer

NI plating layer

""_ Sn plating layer

Ceramic Substrate

No. GEkE FERRE
construction Major material
1 P B Ceramic substrate =&/ #m A203
2 N EEH Inner Conductive layer SR Ag
3 {HIEE A1 Side conductive layer PRE8 &< Ni-Cr
4 FHASZ Resistive layer SLST+EEE RuO2 + glass
5 N{FE& /& Inner protective layer R Glass
6 YMFEZ Outer Protective layer EEMSIAS Epoxy
7 F- Marking R A Epoxy
8 $REE MR Ni plating layer $52 Ni
9 #5 8 f Sn plating layer F6% Matte Tin

T 4RSE © 613-00-040 Rii4:V3.0
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

VS
7. PH{E#E (resistance range) :
ERIEREE
5] Type Resistance Range
1% 2% 5%
VS0805 1Q ~10MQ 1Q2 ~10MQ 1Q ~10MQ
VS1206 1Q2 ~10MQ 1Q2 ~10MQ 1Q2 ~10MQ
VS1210 1Q2 ~10MQ 1Q2 ~10MQ 1Q2 ~10MQ
VS2010 1Q2 ~10MQ 1Q2 ~10MQ 1Q2 ~10MQ2
VS2512 1Q2 ~10MQ 1Q2 ~10MQ 1Q2 ~10MQ2
8. BREM: (electrical characteristics) -
#isF (remark) :
% Type VS0805 VS1206 VS1210 VS2010 VS2512
PG ?Z{
BRUED)R 1/4W 12W 12W 3/4W W
Rated power
A LAEERR
Mx Workinz Voltage 00V | 400V | 400V | 400V | 1600V
BN B B e B R
Max Overload Voltage 500V 800V 800V 800V 2500V
LELI R
Dielectric Withstanding Voltage 430V S70V 710V 710V 710V

¥ FETEEEEETE /AT (The rated voltage is calculated by the following formula) :
E= JRP
E : ZEEEEL (Rated Voltage ) (V)
P : ZHEIR (Rated Power ) (W)
R : EEfHFH{E (Resistance ) (ohm)

K AIRGTE AR EAE B IR B oK TAFEE R » AU LAY 1 i K T/ 2 B Ry L B P H AR e R -

In case the value calculated by the formula exceed the maximum working voltage as above table 8, the
maximum working voltage shall be regarded as rated voltage.

6 {R4ESE  613-00-040 FEA:V3.0
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

VS
0. MERE(STEMHIE, (Performance Reliability Test Methods )
N RETTA AEPRE Rk
Item Test Methods Test Conditions Specification

TREARE JISC 5201 4.8 TCR= (R-Ro ) / (t+to) Ro x10° (ppm) 1Q=R=10Q2:
Temperature Ro EEAEZ R T AIPEAE (resistance at room +100 PPM/C
Coefficient temperature) 10Q<R=10MQ:

R ZEHAE 125°CE-55°C FAYPE{E (resistance at +50 PPM/C

125C or-557C)

to Z5 )1 (room temperature)

t SHIEGEE (test temperature 125°C or -55°C )
1R @ JIS C 5201 4.17 SEBNEEIE T ASHIE - $9IEETE 24585°C - BERE | He2b 95%mifE 85
Solderability 3+0.5 #» (Min 95% coverage)

Dip the terminal in a flux and then dip into a

soldering bath at 245+5°C for 3%0.5sec.
Gk EERE JIS C 5201 4.6 EERHAEE |- #Ek ALB4IMTER 6015 FI& » HIELES% | >10GQ
Insulation EE7
resistance Applied the dielectric withstanding voltage on the

center of body for 60£5seconds. Then measure

insulation resistance
SEEE LIS JIS C 5201 4.7 EIHARS F# AR 605 7 - B RIS AT R,
Dielectric Applied the dielectric withstanding voltage on the Her RS
withstanding center of body for No evidence of
voltage 60%5seconds. flashover, mechanical

damage arcing or
insulation breakdown

7 Y {4RSE - 613-00-040 [4:V3.0
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

VS
NE RETTA HE R Rk
Item Test Methods Test Conditions Specification

FONFfE &R | JIS C 5201 4.13 B 2.5 EHVERE R I S PR HIESERAT | £(1.0%+0.05Q) Max

Short-time TRHIPHESER L -
overload Applied 2.5 times of rated voltage for 5 second.
Measure the variation of resistance.
AR%= % #100-w- (%)
1

R1=E571H (B (resistance before test)
R2 =t 574 [H {E (resistance after test)

TUREHEL JIS C 5201 4.18 WEENEEET ASTIE  $EEE 26015°C o BEE | £(1.0%+0.05Q) Max
Resist to 10405 Fb, SHIERBRAT R IIFH (LR -
soldering heat Dip the terminal in a flux and then dip into a

soldering bath at 260+5°C for 10£0.5sec. Measure
the variation of resistance.
R>-Ri ;
AR%= T *100------ (%)
R1 =X EsRTFH {E (resistance before test)

R2 =B 1% FH {H (resistance after test)

8 {R4ESE  613-00-040 FEA:V3.0
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

VS
kA AT AR Rk
Item Test Methods Test Conditions Specification
I - i JISC52014.33 | EEPHIFHEAR MG A TE YT, S (R 1(1.0%+0.05€2)
Terminal 2041 B > 1206(7%) PAFAIR S E T 5°%mm; 1206 | Max
bending PLEAYRSTE 2 omm; &SRR 2

B

Specimen shall be mounted on test board, then bend
the board and maintained for 20%1s. the distance of
bending is 5"**omm for resistors which size no larger
than 1206 or 2**/omm which size larger than 1206.
Measure the variation of resistance.

JERMG (testboard)  JERBE (jig)

Unit : mam

20 W10

1 00

| | Rl?o.éii.
100 nm 16402 mm
sece _testing pented
el chreuit board -
e P Pe wa
! :L___x__wmh,h ~ o o o
I = S "
N “Thems
[ERS-IN bear]
Ra-Ru
AR%= —R *100------ (%)
1

R1=E571H B (resistance before test)
R2 =t 574 [H {H (resistance after test)

9 {R4ESE  613-00-040 FEA:V3.0
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%
Item

HIE T %
Test Methods

A RIE

Test Conditions

Rirg

Specification

SRR
Temperature
Cycling

JISC 5201 4.19

BIHBACRE SRS - JRE 15552°C 2-5513
T 35 {EfEER -
= NEERRIRHEE LR
Put specimen in a chamber which temperature can be
changed to 155£2°C or -55+3°C, repeated 5 times.
Measure the variation of resistance.

AR%= _ReR *100------ (%)

1
R1=E571H (B (resistance before test)
R2 =t 574 [H {E (resistance after test)

+(2.0%+0.052)
Max

[hpSsE a
Biased Humidity

MIL-STD-202
METHOD 103

Hn&EL 10%2E % 85°C/85%RH, 458 1000H,
SERAE TR 2444 /NEF& HET TORIER,
1000 hours 85°C/85%RH.
Note: Specified conditions: 10% of operating power.
Measurement
at 24%4 hours after test conclusion.

AR%= 7R;R1 #100--- (%)

1

R1=E5H1H B (resistance before test)
R2 =t 574 [H {E (resistance after test)

+(2.0%+0.05Q2)
Max

L= ECIE

Load life

JISC 5201 4.25.1

BRHBAERFE T R 7022°C - ON

TIME:1.5H > OFF TIME:0.5H - #H&EEZEE &R 1000

/N > BRI R IHE B LR

Put the specimen in a chamber at 70£2°C

temperature, ON TIME:1.5H > OFF TIME:0.5H > and
+24

applied rated voltage for 1000 ™'/oH. Measure the
variation of resistance.

IRV = T

R1 = EaR1FE{E (resistance before test)
R2 ={Ea1% [H{E (resistance after test)

+(2.0%+0.05Q2)
Max

10 Y 4ESE © 613-00-040 FEA:V3.0




LIZ Electronics

ﬁ s
g AR &5 B F

VS SRR E ARG BREAE E-VS 251
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VS

iE
Item

HETT 7%
Test Methods

A ERIE

Test Conditions

Rirg

Specification

CE=T
R TERR

Moisture resistance

MIL-STD-202
METHOD 106

25°C~65"C90~100%RH, 2.5/NKf; 65°C
90~100%RH, 3 /N BF 5 65 ° C~25 °
C,80~100%RH,2.5/NEF 10 {E & 2R, 54 B 45 R
2434/ NI R L TR
25 ° C~65 ~ C,90~100%RH, 2.5H; 65 ° C
90~100%RH, 3H; 65°C~25C
80~100%RH, 2.5H, 10 cycles, Measurement at
2414 hours after test conclusion.

AR%= —Rifl #100----- (%)
R1 =g m1i[H {E (resistance before test)
R2=E57% [H {H (resistance after test)

+(2.0% +0.05Q)
Max

AT
High Temperature
Exposure(Storage)

MIL-STD-202
METHOD 108

155°C MICE 1000h, A AL » slbags i
2434 JNEHBHET TR,

1000 hrs. @ T=155 C . Unpowered.
Measurement at 2434 hours after test conclusion
AR%= % #100---- (%)
R1=:XEaH1RH{E (resistance before test)
R2 =B 1% [H {H (resistance after test)

+(1.00%+0.052)
Max

ESD zlE&
ESD test

AEC-Q200-002

#k A B R e R PR 1R
0805~2512H7 4% 2K V:
0805~2512:2KV, 2times/1s

AR%= —RC 00 (%)

R1=:XEaH1RH{E (resistance before test)
R2=3E51% [H {H (resistance after test)

+(3.0%+0.05Q2)
Max

11 Y 4ESE © 613-00-040 FEA:V3.0
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

VS

%
Item

HIE T %
Test Methods

A RIE

Test Conditions

Rirg

Specification

b batEs
Sulfur test

EIA-977*B

T3k ¢ TEPBE A RS I E YRS IR M 4 7 1 0mm
[EiEA » JEEE105°C > 750hrs
J3E T UH AR =96.5:3.5 » JEFE105°C > 100H
TAARE © FifE 22 3R AR IE+10070E)
Method 1: cover the tray or base of the chamber with a
bed of sulfur to 10 mm depth minimum, temperature
105°C, 750hrs
Method 2: cutting oil: sulfur powder =96.5:3.5,
temperature 105°C, 100H;
Pretreatment: before and after three reflow soldering
+100 thermal shock

AR%= 7}{%{?1 *100 (%)
R1=zEgmiFH {E (resistance before test)
R2 =B 1% FH {H (resistance after test)

+(3.0%+0.05Q2)
Max

AT

Pulse
withstanding
voltage

1E T By E R - EE R E RS0
2.5 sec. ON » 2.5 sec. OFF » 50 cycles.

I0MLd oy

= i
o]

0001E

[,
TECILJHEE

T(20%+0.05Q2) Max

12 Y 4ESE © 613-00-040 FEA:V3.0
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

VS
10. EEEH#E (Tapping Specification )
10.1 &8 K~ (reel dimension )
) Ej‘ A B C F \W
Dimensions
VS0805 | mm 17842.0 60.01.0 13.540.5 11.440.1 9.000.3
VS1206

VS1210 Inch 7.008%0.079 2.36210.039 0.531£0.020 0.449%0.039 0.354%0.012

vs2010 | mm | 17820 60.0+1.0 13.540.5 15.4+10 13.00.3
VSISIZ | Inch | 7.00880.079 | 2.36240.039 | 053130.020 | 0606£0.039 | 0.51240.012

¢ fEE (Remark) : (1) 0805/1206/1210 &% 5,000pcs
0805/1206/1210 Quantity per Reel 5,000 pcs/Reel
(2) 2010/2512 & 4,000 pcs

2010/2512 Quantity per Reel 4,000 pcs/Reel

Reel Q:?a sc]  ——— 9| &
Standard Quantity per Reel
5,000 pcs/Reel E

13 Y 4ESE © 613-00-040 FEA:V3.0
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

10.2 EEER~ (packing dimension )
B L.78 £0.1
= {c.080 £0.004)
P2, Bl #0 e T
e ==
N . A . At
o o o o o o
"‘I_ I_—II——II_ll_ll_ll_ll_ll_lgu'l
(<]
A _/
ﬁg mmi{inoh)
Unit: mm
Dimensions A B D F PO P1 P2 W T
VS0805 1.6510.20 | 2.40%0.20 1.50i8:% 3.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.75%0.07
VS1206 2.00£0.20 | 3.60+0.20 1.50i8:% 3.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00%0.05 | 8.00X0.20 | 0.75%0.07
VS1210 2.80£0.20 | 3.50+0.20 1.50i8:% 3.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00%0.05 | 8.00X0.20 | 0.75%0.07
VS2010 2.90£0.10 | 5.30+0.10 150i8(1) 5.50£0.05 | 4.00+0.10 | 4.00%0.10 | 2.00£0.05 | 12.0+0.10 1.0£0.07
VS2512 3.40£0.10 | 6.60+0.10 1.50i8:% 5.50£0.05 | 4.00£0.10 | 4.00+0.10 | 2.00%£0.05 | 12.0%0.10 1.010.07
14 S E4RYE © 613-00-040 FEZA:V3.0
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Approval Specification for High Voltage Anti-Sulfur Thick Film Chip Resistors - Type

11._EpB## 7RI (Peel force of top cover tape )
FRBERFLL 300mm/ o S8R R > JLF 165~ 180 FE A 7 R THIEE » W NEIRT~ o KT FIEkE I E

& Fy 10g~70g; SA7HYHIBEJHIE & 15~80g.

The top cover tape 1s pulled at a speed of 300mm/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 0.15N to 0.80N (15 to 80

)

Top cover tape

carrier tape

Direction of pull

Under ta

pe

12. ¥28% R~} ( Recommended land patterns):

— (—>

[

Product

- Welding plate

Land pattern Dimensions (mm)

Type A B C D
VS0805 1.00~1.40 3.20~3.80 0.90~1.40 1.10~1.20
VS1206 2.00~2.40 4.40~5.00 1.20~1.80 1.15~1.35
VS1210 2.00~2.40 4.40~5.00 2.30~3.50 1.15~1.35
VS2010 3.30~3.70 5.70~6.50 2.30~3.50 1.20~1.40
VS2512 3.60~4.00 7.60~8.60 2.30~3.50 2.05~2.25

15
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13. ¥8# (soldering)
13.1 ERmEnEe4R (Recommend reflow soldering profile )

280

240-260% M. Lo
260 T Max L

ol
240 | =108

220 L 21

500 2007

180 | 2A<BTs

160 | 1801

140 |

B0-120s
120 +
100 +
Fag vl
80
60
EL

20

0

0 20 40 B0 80 100 120 140 180 180 200 220 240 2860 280 300 320 3240 360 380 400 420

13.2 EmpviEtf 4R (Recommend wave soldering profile )

0 ¢ o

250-2607 M. ‘S mS'
l-. EES
260 s

240
2200 MBS
2000
180 ¢
160 ¢
140 ¢

120 e

100 ¢
Ad0s
80 r
60
40+

20

+——— Preheating —— » i Coaling

0

o 20 40 60 80 100 120 140 180 180 200 220 240 280

13.3 FTIEEE (hand soldering temperature )
FESHOMRIS 350110°C 32N - e s i EE A S
The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body.

P amAS S GURHIIA B > AN ST TR -

All product specification and data are subject to change without notice.

16 Y 4ESE © 613-00-040 FEA:V3.0
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