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KOA SPEER ELECTRONICS, INC.

RS Tech notes

COMPLIANT

TN-196 R14
AHA 3/27/13

IS0 965£:2008
TS-16545

Ceramic Chip Capacitors
Type NPO, X5R, X7R, Y5V

1. General
1-1 Range of Application

This document applies to miniaturized ceramic chip capacitors for applications in circuits of electronic devices.

2. Type Designation

The type designation shall be the following form:

New Type
Dielectric Size Voltage Termination Packaging Capacitance Tolerance
| | | Material Code |
| | |
NPO 0402 A =10V T:Sn TP: 7" 2mm pitch NPO, X5R, X7R, B =+0.1pF
X5R 0603 C =16V (0402 only) Y5V-2significant || C = +0.25pF
X7R 080 E =25V o digits + no. of D = +0.5pF
o =25 TD: 7" paper tape zeros. Rindicates || F _ 119,
Y5V 1206 H =50V TE: 7" embossed plastic decimal point. G = 2%
- I o
1210 I =100V TDB: 13" paper tape J = +5%
J =200V TEB: 13" embossed plastic K =+10%
K = 6.3V M = +20%
Z =+80%, -20%
3. Dimensions and Construction
L Case Dimensions inches (mm)
Size L w t (Max.) d
0402 .039+.004 .02+.004 .021 .01+.006
(1.0£0.1) (0.5+0.1) (0.55) (0.25+0.15)
0603 .063+.006 .032+.006 .035 .014+.006
(1.6+0.15) (0.81+0.15) (0.9) (0.35+0.15)
) 0805 .079+.008 .049+.008 .051 .02+.01
Ceramic (2.01+0.2) (1.25+0.2) (1.3) (0.50+0.25)
1206 .126+.008 .063+.008 .059 .02+.01
(3.2+0.2) (1.6+0.2) (1.5) (0.5+0.25)
1210 .126+.008 .098+.008 .067 .02+.01
Solder (3.2+0.2) (2.5+0.2) (1.7) (0.5+0.25)
Plating (Sn)
Ni
Plating
Cu
Metallization
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KOA SPEER ELECTRONICS, INC.

tech notes

TN-196 R14
4. Terminations
® Standard Nickel Barrier
B Solder Plated
5. Applications and Ratings
. . Capacitance | Voltage Dissipation Operating Insulation
Dielectric Tolerance Ratings Factor T.c.c. TestVoltage | remperature Resistance
47pF~8.2pF=
C:20.25pF For Values
~ = . o,
o-60F~8.2pF sov | 30PF0.1% -55°C +25°C 100,000MQ min.
NPO =0-9p 1oov | zopxé 0+30 ppm/~°C | 1.0+0.2 Vrms to or 1000 MQ - pF min.
18855 " 200V DEo1/Q +125°C whichever is less
F:+1 %E), B CisinpF
G:+2%,J:+5%
6.3V - g;’\a]zx -55°C +25°C 100,000MQ min.
X5R K: £10% 1.0V ’ 16’\/ 7 +15% (0 VDC) | 1.0+0.2 Vrms to or 500 MQ - pF min.
10% max +85°C whichever is less
10V
— 0,
30 |16V <35 max -55°C +25°C 100,000MQ min.
X7R K: £10% sov |25V 50v. 100v| £15% (0VDC) | 1.0+0.2Vims to or 1000 MQ - uF min.
100V = 2.5% max +125°C whichever is less
200V
}gx L -30°C +25°C 10,000MQ min.
Y5V Z: +80, -20% 25V =7.0% rc;waX ° |1 1.0+0.2Vrms to or 1000 MQ - yF min.
50V 50V = 5.0% ' +85°C whichever is less

For complete environmental specifications, please refer to www.koaspeer.com
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KOA SPEER ELECTRONICS, INC.

TN-196 R14

6. NPO Capacitance Voltage Availability

Size 0402* 0603* 0805 1206
Capacitance values 50
F uF  Cap. Code (H)

0.47  .00000047 R47
0.56  .00000056  R56
0.68  .00000068 R68
0.82 .00000082  R82
1 .0000010 1RO
1.2 .0000012 1R2
1.5 .0000015 1R5
1.8 .0000018 1R8
2.2 .0000022 2R2
2.7 .0000027 2R7
3.3 .0000033 3R3
3.9 .0000039 3R9
4.7 .0000047 4R7
5.6 .0000056 5R6
6.8 .0000068 6R8
8.2 .0000082 8R2
10 .000010 100
12 .000012 120
15 .000015 150
18 .000018 180
22 .000022 220
27 .000027 270
33 .000033 330
39 .000039 390
47 .000047 470
56 .000056 560
68 .000068 680
82 .000082 820
100 .0001 101
120 .00012 121
150 .00015 151
180 .00018 181
220 .00022 221
270 .00027 271
330 .00033 331
390 .00039 391
470 .00047 471
560 .00056 561
680 .00068 681

820 .00082 821
1000 .0010 102
1200 .0012 122

Capacitance tolerance available:
.47pF~8.2pF = C: +0.25pF

5.6pF~8.2pF = D: +0.5pF

10pF~10000pF = F: 1%, G: +2%, J: +5%
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TN-196 R14
7. X5R Capacitance Voltage Availability
Size 0402 0603 0805 1206 1210
Capacitance values 10 6.3 10 6.3 10 10
pF WF Cap. Code (A) (K) (A) (K) (A) (A)
56000 0.056 563
68000 0.068 683
82000 0.082 823
100000 0.10 104
120000 0.12 124
150000 0.15 154
180000 0.18 184
220000 0.22 224
270000 0.27 274
330000 0.33 334
470000 0.47 474
560000 0.56 564
680000 0.68 684
820000 0.82 824
1000000 1.0 105
1200000 12 125
1500000 15 155
1800000 1.8 185
2200000 2.2 225
3300000 3.3 335
4700000 4.7 475
6800000 6.8 685
10000000 10 106
22000000 22 226
47000000 47 476
100000000 100 107
Capacitance tolerance available: +10%
PAGE 4 OF 13

Bolivar Drive m P.O. Box 547 m Bradford, PA 16701 m USA = 814-362-5536 ®m Fax 814-362-8883 m www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.



= O\

KOA SPEER ELECTRONICS, INC.

tech notes

TN-196 R14
8. X7R Capacitance Voltage Availability
Size 0402 0603 0805 1206 1210
Capacitance values 10 |16 | 25 | 50 | 10 16 | 25 | 50 [100(200| 10 | 16 | 50 [100|200 | 50 (100 | 200
pF MF__ Cap. Code| (A) | (C) | (E) | (H) | (A) C©EMH OO ®WEOMH| O G| H]O]W
100  .0001 101
120 .00012 121
150 00015 151
180 00018 181
220 .00022 221
270 .00027 271
330 .00033 331
390 .00039 391
470 00047 471
560 .00056 561
680 .00068 681
820  .00082 821
1000 .0010 102
1200 .0012 122
1500 .0015 152
1800  .0018 182
2200  .0022 222
2700 0027 272
3300 .0033 332
3900  .0039 392
4700 .0047 472
5600  .0056 562
6800  .0068 682
8200  .0082 822
10000 .010 103 [
12000  .012 123
15000  .015 153
18000  .018 183
22000  .022 223
27000 027 273
33000 .033 333
39000  .039 393
47000 047 473
56000  .056 563
68000  .068 683
82000  .082 823
100000 .100 104
120000  .120 124
150000  .150 154
180000 .180 184
220000 .220 224
270000 270 274
330000 .330 334
390000 .390 394
470000 470 474
560000 560 564
680000  .680 684
1000000 1.00 105
1200000 1.20 125
1500000 1.50 155
1800000  1.80 185
2200000 2.20 225
3900000 3.90 395
4700000 4.70 475

Capacitance tolerance available: +10%
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TN-196 R14
9. Y5V Capacitance Voltage Availability
Size 0402 0603 0805 1206
Capacitance values 16 16 25 50 10 16 25 50 10 16 25 50
pF HF__ Cap. Code ©) ©) (E) (H) (A) ©) (E) (H) (A) ©) (E) (H)

2200  .0022 222
2700  .0027 272
3300  .0033 332
3900 .0039 392
4700  .0047 472
5600  .0056 562
6800  .0068 682
8200 .0082 822
10000 .010 103
12000  .012 123
15000 .015 153
18000 .018 183
22000 .022 223
27000  .027 273
33000  .033 333
39000 .039 393
47000  .047 473
56000  .056 563
68000  .068 683
82000 .082 823

100000 .100 104 | e
120000 .120 124
150000 .150 154
180000  .180 184
220000 .220 224
270000 .270 274
330000  .330 334
390000 .390 394
470000 .470 474
560000  .560 564
680000 .680 684
820000 .820 824
1000000 1.0 105
1200000 1.2 125
1500000 1.5 155
1800000 1.8 185

2200000 2.2 225 ]
2700000 2.7 275
3300000 3.3 335
3900000 3.9 395
4700000 4.7 475
5600000 5.6 565
6800000 6.8 685
10000000 10 106
22000000 22 226

Capacitance tolerance available: +80%, -20%
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10. Typical Impedance Characteristics - NPO

Variation of Impedance with Cap Value

Impedance vs. Frequency
0805 - COG (NPO)
10 pF vs. 100 pF vs. 1000 pF

100,000
10,000 f
1,000f

100}

Impedance, Q

10.0F

1.0

0.1L | Ll 1\00(\)

100 pH
pF

10 pF

1 10 100
Frequency, MHz

Temperature Coefficient

1000

Typical Capacitance Change Il
Envelope: 0 + 30 ppm/°C

— —

% A Capacitance
o

-556 -85 -15 +5 +25 +45 +65 +85+105 +125

Temperature °C

Variation of Impedance with Chip Size

Impedance vs. Frequency
1000 pF - COG (NPO)

Impedance, Q

10 100
Frequency, MHz

1000

TN-196 R14
A Capacitance vs. Frequency
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Variation of Impedance with Ceramic Formulation
Impedance vs. Frequency
1000 pF - COG (NPO) vs X7R
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X7R
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11. Typical Impedance Characteristics - X5R

Temperature Coefficient Insulation Resistance vs Temperature

—
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12. Typical Impedance Characteristics - X7R
Variation of Impedance with Cap Value
Impedance vs. Frequency
1,000 pF vs. 10,000 pF - X7R .
0805 A Capacitance vs. Frequency
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10,000 pF o
a o +10
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Frequency, MHz Frequency
Temperature Coefficient . Insulation Resistance vs Temperature
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Temperature °C Temperature °C
Variation of Impedance with Chip Size Variation of Impedance with Chip Size
Impedance vs. Frequency Impedance vs. Frequency
10,000 pF - X7R 100,000 pF - X7R
10
10F 1206 -
; 0305 f 0805
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13. Typical Impedance Characteristics - Y5V
0.22 uF - 0805 0.1 uF - 0603
Impedance vs. Frequency Impedance vs. Frequency
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14. Tape and Reel Quantities

All tape and reel specifications are in compliance with RS481.

Size | Dielectric | Voltage Rcap- TP | TD | TE | TDB | TEB | | Size | Dielectric | Voltage | (C2P- | TD TE | TDB | TEB
ange Range
0402 All All All 10000 — — — — 200 < =151 4000 — 20000 —
0603 All All All — 4000 — 15000 | — NPO 200 221 ~102 | 4000 — 15000 —
NPO All All — 4000 — | 20000 [ — 100 < =471 4000 — 20000 —
X5R All All — — 3000 — — 50 <=471 4000 — 20000 —
200 472 — 4000 — 15000 | — X5R 10 475,106 — 3000 — —
200 682 — — 3000 — | 10000 100 < =473 4000 — 15000 —
100 <=103 | — 4000 — | 20000 [ — 100 683 — 4000 — —
100 [153~223] — 4000 — 15000 | — 100 104 — 2000 J— J—
50 <=223 | — 4000 — | 20000 [ — 200 <=153 4000 — 15000 —
50 |273-~563] — 4000 — 15000 | — 7R 200 223 — 3000 — 10000
X7R 50 104 — 4000 — 15000 — 50 <=124 4000 — 15000 —
25 <=333 | — 4000 — | 20000 [ — 50 154 ~224 | — 3000 — 10000
0805 25 [393-~104] — 4000 — 15000 | — 1206 16 < =394 4000 — 15000 —
16 [473~683] — 4000 — | 20000 [ — 16 474-~105 | — 3000 — 10000
16 |823~274] — 4000 — 15000 | — 10 225-~275 | — 3000 — 10000
16 334 ~ 474 — — 3000 — 10000 50 104 ~ 224 4000 — 20000 —
10 [684~105] — — 3000 — | 10000 50 334 ~ 474 | 4000 — 15000 —
50 103~ 104] — 4000 — | 20000 [ — 50 684 — 3000 — 10000
50 224 — 4000 — 15000 | — 25 104 ~ 224 [ 4000 — 20000 —
25 103 ~ 104] — 4000 — | 20000 [ — Y5V 25 334~ 684 | 4000 J— 15000 J—
Ysv 25 154 ~ 224 — 4000 — 15000 [ — 25 225 — 3000 — 10000
16 474,105 | — 4000 — 15000 | — 16 105 4000 — 15000 —
10 All —_— — 3000 — 10000 10 335 ~ 475 — 3000 — 10000
* TP is a 7" reel with a 2mm pitch, TD & TE are 7" reels, TDB & TEB are 13" reels 10 226 — 2500 — 7000
X5R 10 106 — 2000 — —
50 123~333 [ — 4000 — 10000
1210 7R 50 823-~224 | — 3000 — 10000
100 473 ~ 823 — 4000 — 10000
200 223-473 | — 3000 — 10000
15. Reel Specifications
Reel Dimensions
~ 1,575 (40) min. > s Includes flange
Hocess hole at outer edge). Dimensions inches (mm)
—>{| |l«— W, (Measured at hub) -Sriazgﬁ’ A B* c D* N w Wo w
_ 2 feasureaathey Max. | Min. Min. | Min. T | Max. 3
(Arbor hole dia.)
j_ = +.060 31 1.
AN\ . 331200 | 567 |(7.9Min.)
A ] FE N — k- N (Hub dia) 8mm 84 %l)| 144
d '1_ 0.512 + “E -0 ‘ 429
| 12.992 | 0.059 | 0.008 | .795 | 1.969 (10.9 Max.)
(330) (1.5) (13.0+ | (20.2) (50) 469
| | W (Measured at hub). 12 0.20) 488%00°| 724 |(11.9Min)
mm (124%2)| (184) | g7
* Drive spokes optional. If uséd, ;I;;arptzsleoistlg'{ore (154 Max)
asterisked dimensions apply. 0.98 (2.5) min. width, Metric dimensions will govern. English measurements rounded and for reference only.
-394 (10) min. depth. (1) For tape sizes 16mm and 24mm (used with chip size 3640) consult EIA RS-481 latest revision.
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16. Carrier Tape Specifications

Embossed plastic

8 & 12mm
10 pitches cumulative
tolerance on tape —><— Po E ]
+0.008 (+0.2,
_>| T2|<_ —)I(D Ii— Sl b, e Embossment 20° ‘M/
Tk~ Deformation 0 : ¥
lenrentlv)v:se:mems [~ @_ _C‘J E Gt Maximum Component Rotation
+ +
Ao C; r _f See note 3 Side or Front Sectional View
1 — — T T Example “A”
¥ Top T F
cover
B4 Ko tape ‘E* H Bo EH @ 4w G 20° Maximum Component Rotation
2
1 i_‘ 7/ . See note 4
{ Tvpi
ypical component
=Ty _ /4— Py —> \— i cavity center line
For tape feeder reference Center lines Maximum cavity D1 for components

only including draft of cavity size, see note 1 079 x.047 (2.0x 1.2)

concentric around Bg

User direction of feed

and larger

1 Typical component
L_ Ao : center line

Top View Example “B”

. Dimensions inches (mm)
Tape Size
Constant Do E Po P2 T Max. T4 Gq G2
8mm, 059 894 069+.004 | 157+.004 | .079%.002 024 004 © 7-2)3&"] © 7-25'3,?/"n
12mm (1.5 =319 (1.75 +0.10) (4.0 +0.10) (2.0 £0.05) (0.600) (0.10) Max. See note 3 See note 4
Tape Size Dimensions inches (mm)
: B1 Max. D1 Min. R Min.
Variable See note 6 See note 5 F P1 See note 2 T2 w AoBoKo
8mm 179 .039 .138 +.002 157 +.004 .984 .098 315 012 See note 1
(4.55) (1.0) (3.5 0.05) (4.0 £ 0.10) (25) (2.5 Max.) (8.0% 89
12mm .323 .059 217 £.002 157 £.004 1.181 .256 472 +.012 See note 1
(8.2) (1.5) (5.5 +0.05) (4.0 +0.10) (30) (6.5 Max.) (12.0 = .30)
12mm 179 .039 .138 +.002 .079 +.004 .984 .098 315% 342 See note 1
1/2 Pitch (4.55) (1.0) (3.5+0.05) (2.0 +0.10) (25) (2.5 Max.) (8.0% 3%
12mm .323 .059 217 +.002 315 +.004 1.181 .256 472 +.012 See note 1
Double Pitch (8.2) (1.5) (5.5 +0.05) (8.0 +0.10) (30) (6.5 Max.) (12.0 = .30)
Notes:

1. A, Bp and K are determined by the max. dimensions to the ends of the terminals extending from the components body and/or the body of the component. The clearance
between the end of the terminals of the body of the components to the sides and depth of the cavity (Ag, Bo and Kg) must be within .002" (0.05)mm min. and .020"
(0.50)mm max. The clearance allowed must also prevent rotation of the component within the cavity of not more than 20 degrees (see examples A & B).

2. Tape with components shall pass around radius "R" without damage. The minimum trailer length (Note 2 Fig. 3) may require additional length to provide R min. for .472"
(12)mm embossed tape for reels with hub diameters approaching N min. (Table 4).

3. G{ dimension is the flat area from the edge of the sprocket hole to either the outward deformation of the carrier tape between the embossed cavities or to the edge
of the cavity whichever is less.

4. Gg dimension is the flat area from the edge of the carrier tape opposite the sprocket holes to either the outward deformation of the carrier tape between the embossed
cavity or to the edge of the cavity whichever is less.

5. The embossed hole location shall be measured from the sprocket hole controlling the location of the embossment. Dimensions of embossment location and hole location
shall be applied independent of each other.

6. B1 dimension is a reference dimension for tape feeder clearance only.
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17. Carrier Tape Specifications

Punched paper tape

TN-196 R14

8 & 12mm
10 pitches cumulative
tolerance on tape —>
+0.008 (+0.2)
= feT ~ 20° Maximum Component Rotation
-Q} -T_ 3 ‘ Typical comp?nenl
SR , cavity center line
i T R = /// T \ \
B L)
‘E:Bg\tt:'m e _Lo Maximum Component Rutahon L_ :I/ Typical component
tape T — —>| : L_ Side or Eront Slecué)nal View Ao .
J:'t_‘_r' S:;/l:‘};‘selz;a 0 . xample Top View Example “D
Center lines
User direction of feed of cavity
Carrier Tape Dimensions
Tape Size Dimensions inches (mm)
Constant Do E Po P, T G1
8mm 059788 069+.004 | .157+.004 | .079.002 2% o % o
12mm (1.5%83) (1.75 £0.10) (4.0 +0.10) (2.0 £ 0.05) Max. Min. Min. See note 2
Tape Size Dimensions inches (1mm) 2“0“;51 B0 and T are determined b th i
i . 0, B0 an are determined by the max. dimen-
Variable P1 F w AdBo T sions to the ends of the terminals extending from
8mm 157 +.004 138 +.002 315 =342 the component body and/or the body dimensions
40010 | 65:005 | “60:85) o thecomponert, Tne learance botween tho oncs
12mm 157 +.004 .217 +£.002 472 +.012 sides and depth of the cavity (Ag, Bo and T) must
(4.0 £.010) (5.5 +0.05) (12.0 £ 0.3) s e 1 s - be within .002" (0.05) mm min. and .020" (0.50) mm
012 ee note ee note max. The clearance allowed must also prevent
8mm 079 = .004 138 =.002 315 Lo rotation of the component within the cavity of not
1/2 Pitch (20£0.10) (3.5£0.05 (8.0=43) more than 20 degrees (see examples C & D).
12mm .315 +.004 217 £.002 472 £.012 2. Tape with components shall pass around radius
Double Pitch (8.0 +.010) (5.5 +0.05) (12.0£0.3) "R" without damage.
3. .043"(1.1) mm base tape and .063" (1.6) mm max.
for non-paper base compositions.
18. Recommended Land Pattern Dimensions
Component pads should be designed to achieve good solder Dimensions inches (mm)
filets and minimize component movement during reflow soldering.
Pad dimensions are given below for multilayer ceramic capacitors Case Size A B C D
for both reflow and wave soldering. The basis for these designs is:
. . . o 0.02 0.07 0.02 0.02
* Pad width equal to component width. It is permissible to decrease 0402 (0.50) (1.70) (0.60) (0.50)
this to as low as 85% of component width but it is not advisable 0.03 0.09 0.03 0.03
10 go below this. 0603 0.75) (2.30) (0.80) (0.70)
¢ Pad overlap 0.5mm beneath component 0.05 0.12 0.04 0.04
* Pad extension 0.5mm beyond components for reflow 0805 (1.25) (3.00) (1.00) (1.00)
and 1.0mm for wave soldering 1206 0.06 0.16 0.04 0.09
(1.60) (4.00) (1.00) (2.00)
0.10 0.16 0.04 0.09
c D c 1210 (2.50) (4.00) (1.00) (2.00)
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O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9


mailto:info@moschip.ru

