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

1. Y8 (scope) :
L1EH TARARPTAERITCH Jox Z m He b JE R0 f B VS &1
This specification applies to High Voltage Anti-Sulfuration thick film chip resistors which meet requirements
of Pb free and halogen free.
1.2 A w e b e R Fr e BH o FE AR GBS, AR AE T F FHZ B R I 75 A RoHS #4 50 25 3K
There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS
exemption.

2. RS (part number) :
2512 1W 1% 510K

VS2512F15103G
VS 2512 F 1 5103 G

N S l l l
K (Type) R~F(Size) | | A% e D% FEAE AR
VS: & i i R 2512 Tolerance Rated Power Resistance value Packing Code
LU - R BHL F=t1% 1=1W H%: G=reel (H%)
(high Voltage 5103=510KQ V=bulk (HED
Anti-Sulfuration S= Double Standard
thick film chip Quantity (B f56
resistors) BArE R E)
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -
Type VS

3. HERH A& R FR~ Marking on the Resistor's Body):

% NZEISRIIFE S, VL= RS, 5L R s AE
AT, ffa— MR 10 B
*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, (10%)

472=47x10°=4.7K Q

10Q DL Fhr7n: 5R6=5.6Q
Below 10 Q: 5R6=5.6 Q

¥ AZE0.1%20.5% M1 %= fh, LAYl bros, T
=R PER A 23, IJa AR 10 f3fe
"
10.1%~ £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 Q

0 BRI 5, SR 000 Z A4S AR 7R o
09Q Products, use 000 3digits code to indicate the
resistance value.

100 Q AN FR7R: 6R81=6.81
Q

Below 100 Q: 6R81=6.81

000=0
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -

Type VS
4, R~} (dimension) :
E
R~ il
dimension 2 ﬂj .
L BAT (unit) : mm
U5 CType) L W T E e
VS2512 6.2510.20 3.1010.20 0.55%0.15 0.85%0.25 0.95%0.25

5. ThHERZZEW LR ( Derating Curve) :

100 <3 0

T 80.

.

I 60.

. 40.

(%) 155|.
20.
0-L—(¢

-55 20 40 60 80 100 120 140 160

NMAAAAAAAAAAAAAAAAA,

IRBBRE(C)

TAEREVERl (Operating Temperature Range) : -55C~+155C
A 4AE (storage condition ) = 5~30°C, 30~75%RH.
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -
Type VS

6.FEPHZER) (Construction ) :

Marking

Outer Protective layer
Inner protective layer
Resistive layer

Conductive layer

Side conductive layer

Ni plating layer

— Sn plating layer

Ceramic Substrate

No. A FEM R
construction Major material
1 Ve AR Ceramic substrate — A5 AIR03
2 HL M Conductive layer R Ag
3 I FL % Side conductive layer B A4 NICr
4 FHAK = Resistive layer EHALET+35 3 RuO2 + glass
5 R E Inner protective layer B3 Glass
6 AMEPTE Outer Protective layer INE M AR Epoxy
7 5 Marking INE M AR Epoxy
8 B EEHZ Ni plating layer BN
9 B H A% Sn plating layer %45 Matte Tin
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -
Type VS

7. FEAELYERE (resistance range) :

BHAEVE

Resistance Range
5] Type

1%
VS2512 510K @
8. M4 (electrical characteristics) :
%} ig R%z:e%d f;ir B%g;jf: * Dieleci?cé}@?f}ftandmg
Max Working Voltage Voltage
VS2512 W 1600V 710V

Z¥E (remark) :
¥ HUEHETHE AN (The rated voltage is calculated by the following formula) :
E= RP
E: #EHE (Rated Voltage) (V)
P: AUEINE (Rated Power ) (W)
R: HPHFEME (Resistance ) (ohm)
X TR TR I FE e R I O AR ) ) e R AR PR, Dbk R ) ) e DR AR FEUR Ay ot LB PR B L
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.
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -

Type VS
0. MERRE RN (Performance Reliability Test Methods)
LEAS M 71 M 2% A FA%
[tem Test Methods Test Conditions Specification
HE R JIS C 5201 4.8 TCR= (R-Ro) / (t-to) Ro x10° (ppm) 150 PPM/C
Temperature Ro HLFH7E =3 T I FHAH (resistance at room
Coefficient temperature)

R HLFHAE 125°CH-55°C N ) PHAH (resistance at
125°C or-55°C)

to % I (room temperature)

t PRILZE Ctest temperature 125°C or -55°C)

IEE 1 JIS C 5201 4.17 W BRERFRNG Y, Bh R 24585°C, B | 5P 95% R 145
Solderability [a] 3+0.5 b (Min 95% coverage)

Dip the terminal in a flux and then dip into a
soldering bath at 24515°C for 3%0.5sec.

4 2% H fH JIS C 5201 4.6 HBH A Eom#k 4 2t & 6015 #0f5, MEL | >10G Q
Insulation ZHHT
resistance Applied the dielectric withstanding voltage on the

center of body for 60+5seconds. Then measure
nsulation resistance

ke JNPAN JIS C 5201 4.7 L P AR E ke it s 605 75 Toii gE  RI A]T WAL
Dielectric Applied the dielectric withstanding voltage on the | Bt H1%

withstanding center of body for No evidence of

voltage 60%5seconds. flashover, mechanical

damage arcing or
insulation breakdown
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -

Type VS
RE M 771 M 251 FA%
[tem Test Methods Test Conditions Specification

FLF A A | JIS C 5201 4.13 Ina 2.5 f5HUAIUE F g, IFTA] 5 AR JE I | £(1.0%+0.05 Q) Max

Short-time A& I BHAE AR 2
overload Applied 2.5 times of rated voltage for 5 second.
Measure the variation of resistance.
Ra-Ru

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

1
R1 =158 FHAE (resistance before test)
R2=1R5 J5 FE{H (resistance after test)

PrE S JIS C 5201 4.18 WENREFE R NG, R 26025°C, B | £(1.0%+0.05 Q) Max
Resist to (] 10+0.5 b, &8 HT 5 AR,
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%= —Rr *100------ (%)

1
R1 =156 A FHAE (resistance before test)[RR =1k
55 5 FHAE (resistance after test)

8 H4RSE  613-00-060 RA:V1.0
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -

Type VS

RE M 771 A2 FA%

[tem Test Methods Test Conditions Specification
Ui~ 25 il JIS C 5201 4.33 FE LR B2 70 R AT 25 9 S R FFIT 18] | £(1.0%+0.05 Q) Max
Terminal 2041 b, RsFE 2 omm; IR AT 5 FE
bending HARE

Specimen shall be mounted on test board, then
bend the board and maintained for 20x1s. 2
mm which size larger. Measure the variation of

resistance.
MM Ctest board) 3k Cig)

100 wm " 1760.2 mn

specimen testing printed a
wam |\, circutboud A

: MR
| i supporting jig
LEs 2

4542 4542
R>-Ri

A R%= R #100------ (%)

1

R1=1R56 A FH{H (resistance before test)
R2 =15 J&5 FHAE (resistance after test)
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -

Type VS
ERS M7 7% RS A FkE
[tem Test Methods Test Conditions Specification
VR TEZ JISC52014.19 | HEBHTBNIR BEGFAHLAT, iR 15542 C %-55% | £(2.0%+0.05 Q) Max
Temperature 3°C, 35 AME.
Cycling IS AT S A AR 2R,

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%= % *100------ (%)
1

R1 =158 FHAE (resistance before test)
R2=1R5 J5 FE{H (resistance after test)

TR A JIS C 5201 4.24 L RENAE IR PEIR A, TRE 4022°C, WS 1(2.0%+0.05 Q) Max
Humidity 90~95 %RH;IE FEAE FL I 1.5 /N, WTee 0.5

/INEF 5 B A W H AR B T ] 1000 0 ZINE
IS AT S PR AR 2R,
Put the specimen in a chamber at 40£2°C
temperature and 90~95% relative humidity, then
applied rated voltage forl.SH and rested for 0.5H
repeatedly till total test time is 1000 **/». Measure
the variation of resistance.
R>-Ri
AR%= R *100------ (%)

R1=1R56 A FH{H (resistance before test)
R2 =15 J5 FHAE (resistance after test)

BEA TR TV M 2% ik

Item Test Methods Test Conditions Specification
407 75 i JISC 5201 4.25.1 | HBHBNHIRFE S, WA 70£2°C, ON +(2.0%+0.05 Q) Max
Load life TIME:1.5H, OFF TIME:0.5H, i H%0¢ #H &

1000 /o /NI, B E6 AT 5 BHAE AR 10 K

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

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

and applied rated voltage for 1000 */«H. Measure
the variation of resistance.
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -
Type VS

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

1
R1 =158 FHAE (resistance before test)
R2 =15 J&5 FHAE (resistance after test)

VERATZITEZN MIL-STD-202 25 ° C~65 * C,90~100%RH, 2.5 /N B ; 65°C | £(2.0% +0.05 Q) Max
Moisture METHOD 106 90~100%RH, 37 65°C~25°C,80~100%RH,2.5
resistance NI ORI 1 56 45 PR 2424 /N BEAT I

k.

25 ° C~65 ° C90~100%RH, 2.5H; 65 ° C
90~100%RH, 3H; 65°C~25C
80~100%RH, 2.5H, 10 cycles, Measurement at
24F4 hours after test conclusion.

A R%= % *100------ (%)

1

R1=1R56 A FH{H (resistance before test)
R2 =15 J5 FHAE (resistance after test)

RES SRR S M 2% A ik
Item Test Methods Test Conditions Specification
R AT MIL-STD-202 155°C FCE 1000h, AIn#Th 3, RIG 45 £(1.00%+0.05 © ) Max
High Temperature METHOD 108 244 /N JE AT I
Exposure(Storage) 1000 hrs. @ T=155 C . Unpowered.
Measurement at 24 £ 4 hours after test
conclusion
R>-Ri

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

R1 =156 A FHAE (resistance before test)
R2=1%: 5 FH A (resistance after test)
ESD 46 AEC-Q200-002 TR e i R 2 0 TRT B 1D +(3.0%+0.05 Q) Max
ESD test 0201/0402814%:0.5KV, 0603 k% 1KV,

HE 2K V:

0201/0402:0.5KV, 0603: 1.0KV, Other:2KV,
2times/1s

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

R1 =14 A FHAE (resistance before test)
R2 =14 J5 FHAH (resistance after test)
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -

Type VS
ESS M T7v2: M 2% A PSS
Item Test Methods Test Conditions Specification
Pt L ANSI/EIA-977 Tk TEB IS ARSI RE 77 L4 $(3.0% +0.05 Q) Max
Sulfuration test 10mm/E Fiikr, HE#E105°C, 750hrs
Tk UIHI i $r=06.5:3.5, HEZ105°C,

100H;
TRACEE: 5 564 7 3 UK B AR+ 100K
Method 1: cover the tray or base of the chamber
with a bed of sulfur to 10 mm depth minimum,
bake at 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%= 7Rifl #100 (%)
R1=1R56 A FH{H (resistance before test)
R2 =156 J5 FH{H (resistance after test)

JIK fiT 1E T IR FE S R B R A IR, +(20% +0.05 Q) Max
Pulse 2.5 sec. ONs 2.5 sec. OFF, 50 cycles.

withstanding 1 DM Q

voltage S W

-:-J:I o
0.001-E

D,
TEDUREE
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -

Type VS
10. 3EHA% (Tapping Specification)
10.1 B R~} (reel dimension)
. Rﬂ‘ A B C F W
Dimensions
mm 178%2.0 60.0£1.0 13.510.5 15.4%1.0 13.020.3
VS2512
Inch | 7.008%0.079 2.362%0.039 0.531%0.020 0.606x0.039 0.51210.012

¥ &vE (Remark) : 2512 H:4 4,000 pes
2512 Quantity per Reel 4,000 pcs/Reel

[ 1]
1]
|1
0B
oA

Reel

N

N
Z

Standard Quantity per Reel
5,000 pecs/Reel E
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -

Type VS
10.2 B3R~ (packing dimension)
Bo 178 0.1
= (0.088 £0.004)
[ B

T A o

= o -

mL C 1 0101

- L

Y
Unit: mm
Dimensions A B D F PO Pl P2 AW T

VS2512 | 3.40%0.10 | 6.60+0.10 | 1.50£35 | 5.5040.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 12.0£0.10 | 1.0+0.07

11. BRI MR (Peel force of top cover tape)
R BA 200mm/7r B IR B, W 165~ 180 BEA T R HEAT R B, tn M. 40 R &
JIIE Y 10g~70g; #eHr BRI ES 7736 E v 15~80g.
The top cover tape 1s 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 0.15N to

0.80N (15 to 80 g)

Top cover tape

carrier tape
Direction of pull

Under tape
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -
Type VS

12.J8#% R ~F( Recommended land patterns):

) e A 5

-t B

— (C—>

Y

-- Product

Welding plate

Dimensions (mm)
Land pattern !

Type A B C D

VS2512 3.60~4.00 7.60~8.60 2.30~3.50 2.05~2.25

13. J28  (soldering)
13.1 BEIREHL (Recommend reflow soldering profile)

280

240-2607 M. ' 1
260 2 Max L

!
240 =10

270 L 27T

200 E B0-1503

180 A<BT s

160 18070
140

60-120s
120 ¢
100 ¢
Sodt s
80
60 -
40

20 ¢

0

0 20 40 B0 80 100 120 140 160 180 200 220 240 260 280 3200 320 340 360 380 400 420
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Approval Specification for High Voltage Anti-Sulfuration Thick Film Chip Resistors -
Type VS

13.2 BIHIEE L (Recommend wave soldering profile)

280 e

25026077 M
260 - Max

240 +
220 + MBS
200 +
180 ¢
160
140 ¢

120 1200

100 ¢
A<30s
30
60 -
40 +

20

PP E— Preheating ——— i Coaling

0

0 20 40 g0 30 100 120 140 160 180 200 220 240 280

13.3 FLIEEHE (hand soldering temperature )
SRR 350210°C 3R 2N, B G SR Ekf  BEL A
The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body.
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