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PCN CRP/13/8033 - Dated 30 Jul 2013

Table 1. Change Implementation Schedule

Forecasted implementation date for 22-0ct-2013
change

Forecasted availability date of samples 23-Jul-2013
for customer

Forecasted date for STMicroelectronics

change Qualification Plan results availability 23-Jul-2013
Estimated date of changed product first 31-Oct-2013
shipment

Table 2. Change Identification
Product Identification BGA

(Product Family/Commercial Product)

Type of change

Package assembly material change

Reason for change

Dual material sourcing

Description of the change

The impacted tray is BGA 16x16 packages. Current supplier is

ITW. New qualified supplier is UBOT.

Change Product Identification

see attached

Manufacturing Location(s)

J
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PCN CRP/13/8033 - Dated 30 Jul 2013

DOCUMENT APPROVAL
Name Function
Livache, Veronique Corporate Quality Manager
Low, Patrick Process Owner

J
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Qualification of 2" Source Tray Suppliers for BGA 16x16

WHAT:

The impacted tray is BGA 16x16 ITW packages: the new qualified supplier is UBOT.

New suppliers of trays have been qualified. The key dimensions of these new trays are identical to the ones
provided by the current supplier ITW. In addition the new one is Multi-Fence and Anti-Reverse Design
(when two trays stacked with wrong orientation, feature help operator see wrong stacking easily).

It concerns the products whose testing and finishing plants are located in Muar and at our subcontractors

The only change being introduced is a visual difference as indicated below:

WHY:

To qualify UBOT as 2" source for dual material sourcing and cost reduction.

WHEN:

1 month after PCN is approved by customer.

HOW:

UBOT is already qualified in Muar and subcontractors have already pass workability tests.
Listed below there are the reports:

Annex 1: Qualification Report of Muar

Annex 2: UBOT drawings

Annex 3: UBOT fit analysis
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Annex 1: Qualification Report of MUAR

<77

BGA 16X16 Tray Qualification

Qualification Report- Muar
Date — 24 Nov. 2011

WYINCEM- CTF Coordinator
Rosnah — CTF Technician
Stewe Linn- ESD Coordinator
W Lim — QA ERg.

M Chua — BGA Assy

Boon AW- BGA Finishing
ERICCE — BGA Test

OF Lui —BGA Test MG .

FLIL T B L]
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Parts Description

Fan Description
Group-
Fakage: BGA 1616
Fackage Code (TestWehicle)HY

Redson: Hapigee TW . [TW will na move pre fer suppier far 57

Division Sontact- GPTH Tigger project. i Chua.

Material Description
Supplier: LEOT
Supplier code: UB1616 2.0 06142811
haterial: WPFP O
Tray Tempearatura: 1 50 Degras G,
Murnber of supplier :0ne. (UBOT will be replacng 1T )

FLIL T B L]

by
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Comparison Report

by

O Comparison Report between ITW & Peak

Tray Matrix

Tray Pitch
*Direction

Top cavity design

Anti —reverse
featun=

Stack height

FLIL T B

614

- Edge-14.50
- Pitch—22.00
Y- Edge- 14 .45
Y- Pitch—21.40

Fioor Support

[

514

»-Edge-14.90
*-Pilch—=2200
Y- Edpe- 14.45
Y- Pitch —21.40

Floor Support

s

20

Same

Same

Same

LIBOT tray has anti-
reverse feature.

Same
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3

d Qualification Test Result

Visua [nspection Fass
Workahbility Test Fass
Crop Test Fass
Baking Test Fass
ESD Test Fass
FIT Test Fass

Conclusion: UBOT Tray BGA 16x16 is passed all the
Qualification Criteria and able to use for mass production.

Il HE e L]
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Visual Inspection on Virgin Sample

o7

Yisual Insiectiun Hesult: Pass
3] DEIE i

Visual Inspection Yes Mo Remarks
ltlems

Chip/iCrack fray

Tray dign with ST Spec

Tray matri=align wit ST Spec
Tray fas Antireverse Feature

Contain stain or foreign
material.

Crhers

Mo

Yes
Yes
N

Mo
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Baking Test ‘ﬁ

3 cycle baking test
Sample: 10 trays

Curation: 24hrs for each oyele. After each cycle, the tray must leave &
production ervironment for a minimum of 1 hr before start the second baking.

Temperature: 125 degree

otrapping method 3width and 1 length (Longer side)

Measure the tray warp after the 3. Cyele on all G corner.

Use shim gauge to measure the war-page.

Il HE e L]
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3th. cycle baking test result

i

B 1 a
War page Side Side? Side 3 Sided Sides Sidet
I easUrem ents
Samplel 008 011 [t 0.08 040 008
Sample2 00 [ FE] oo 2,09 LEL) o0
Sarmpled 008 020 003 0,03 030 003
Sampled 002 oz 0.0 .00 023 ool
Sampleb 0.0 021 oo .00 0313 003
Samples 008 010 0.40 0.08 030 008
Sampled 00 [ FE] oo 2,09 0213 0
Sampled oo o020 0.1 0.03 033 o
Sampled 002 020 0.0 .00 020 ool
Sampleld 003 021 0.0 0.09 043 003

Max. war-page is 0.4mm versus spec of 0.5mm

AYJ
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Single baking

Single baking
Sample: Btrays not stacked
Cruration: ddhrs.
Termperaturs: 120 degree C
Strapping method Mo Strapping
hMeasure the tray warp, all 5comer.
lze ghim gauge to measure the war-page.

Faint on tray (Amy melting)

On Crverall Length (Amy shrinkags)
n ovarall thickrness (Amy shrinkage)
On pocket dmension (Bny shrinkage)

o e L M —

Beoorrer reading on war page, not
more than 0.78mm

Zing Hcle bakini resuUlt; Fass

agmm

[ f
Mo
o
Mo
QG mirn
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Workability Test

AsEy- SEE Hanmi
FrocesssSep 3500

Test Handler T tlie st
as10

Finishing WIT

1 Pickand Place Tialon fay
2. Amring check

. Tray Marixcheack

4o Damage Ball

Warkability Besult: Pass.

S albstraes

10 rays

PlRGEmMentissue

Cihip P ackage

Flacementissue

Chip P ackage

PlRGEmMentissue

Cihip P ackage

Good

Gaod

Good
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Drop Test Procedure ‘7

1 Droptest procedurs

= One tray with units prepared as normal production packing.

L The reel drop at 1 2 meters height for 5 times.

* The units were re-ingpact to determine the inegrity of the quality

O visual mspectlon arter rop -

Irspectlon ltems Yisual Inspection Resulls

Darmnage Ball Mo
Chip Peckage Mo
Chip Tray Mo
Crack tray Mo

Drop Test Result: Pass

\Microelectron
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ESD Test Kyr

(1}12E 06 ohms (2)10E06ohms @)18E06ohms (&)1.1 E 06 ohms

Passed Passed Passed Passed

Conclusion : The evaluated{BGA 16X16) trays had Passed in
ESD assessment and meet our ESD criteria requirement.

ESD results: Passed in ESD buyoff and meet our
ESD criteria reguirement.

Il HETE L]
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Annex 2: UBOT drawings
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BGA 1616
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Annex 3.1: UBOT fit analysis

1 1 2 | 3 [ 4 5 [} ‘ﬂl’l 7 8 —
Cor IsmzosiuTomm] Vew NELEASED oo w vy

BGA SIMULATION - NORMAL CASE

UBoT TRAY P/N: UB16162.00614XAU

b POD: LFBGA 16X16X1.7 184+25 2R19X19 PITCH 0.8 BALL 0.5
DWG NO: 8018498 REV.A

RESULT: PASSED
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1 | 2 | 3 [ 4 5 ] | 7 8

BGA SIMULATION - MAX TRAY VS MIN IC

UBoT TRAY P/N: UB16162.00614XAU
POD: LFBGA 16X16X1.7 184+25 2R19X19 PITCH 0.8 BALL 0.5 b

DWG NO: 8018498 REV.A
RESULT: PASSED

15.9 a%
r; ]
@Qﬁ“" A

I

live bug

}ﬁ{
el

=

1.70°+

top view(rotation)

double unit
THIS DOCUMENT CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION OF UBoT. IT [ X.000(
MAY NOT BE REPRODUCED, DUPLICATED OR DISCLOSED EXCEPT AS AUTHORIZED BY UBoT]|
T z 3 T 7 T 5 T
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1 | 2 | 3

BGA SIMULATION - MIN TRAY V5§ MAX IC

UBoT TRAY P/N: UB16162.00614XAU
POD: LFBGA 16X16X1.7 184+25 2R19X19 PITCH 0.8 BALL 0.5

DWG NO: 8018498 REV.A
RESULT: PASSED

1.55

- Q
@5%'p14.4

double unit
THIS DOCUMENT CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION OF UBoT. IT [ X.000( =
MAY NOT BE REPRODUCED, DUPLICATED OR DISCLOSED EXCEPT AS AUTHORIZED BY UBoT]|
"1 z 3 ] T 5 T 5

live bug

ﬂ \ J
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T T

==

top view(rotation)

0.48°- l-

0.44°-~
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Annex 3.2: UBOT fit analysis

1 1 2 | 3 [ 4 5 [} mlIE — 7
Cor IsmzosiuTomm] NewIEEASED

BGA SIMULATION - NORMAL CASE

UBoT TRAY P/N: UB16162.00614XAU
b POD: LFBGA 16X16X1.4 361 F19X19 PITCH 0.8 BALL 0.4

DWG NO: 8033008 REV.C
RESULT: PASSED
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1 | 2 |

DWG NO: 8033008 REV.C
RESULT: PASSED
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UBoT TRAY P/N: UB16162.00614XAU
POD: LFBGA 16X16X1.4 361 F19X19 PITCH 0.8 BALL 0.4

BGA SIMULATION - MAX TRAY VS MIN IC
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1 | 2 | 3 [ 4 5 ] | 7 8

BGA SIMULATION - MIN TRAY V5§ MAX IC

UBoT TRAY P/N: UB16162.00614XAU

POD: LFBGA 16X16X1.4 361 F19X19 PITCH 0.8 BALL 0.4
DWG NO: 8033008 REV.C

RESULT: PASSED
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Annex 3.3: UBOT fit analysis

1 1 2 | 3 [ 4 5 [} ‘ﬂl’l 7 8 —
Cor IsmzosiuTomm] Vew NELEASED oo w vy

BGA SIMULATION - NORMAL CASE

UBoT TRAY P/N: UB16162.00614XAU

b POD: LFBGA 16X16X1.4 644+144 7R30X30 PITCH 0.5 BALL 0.3
DWG NO: 8256978 REV.B

RESULT: PASSED
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1 1 2 | 3 [ 4 5 [} ‘ﬂl’l 7 8 —
Cor IsmzosiuTomm] Vew NELEASED oo w vy

BGA SIMULATION - MAX TRAY VS MIN IC

UBoT TRAY P/N: UB16162.00614XAU
POD: LFBGA 16X16X1.4 644+144 7R30X30 PITCH 0.5 BALL 0.3

DWG NO: 8256978 REV.B
RESULT: PASSED
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1 | 2 | 3 [ 4 5 ] | 7 8

BGA SIMULATION - MIN TRAY V5§ MAX IC

UBoT TRAY P/N: UB16162.00614XAU
POD: LFBGA 16X16X1.4 644+144 7R30X30 PITCH 0.5 BALL 0.3

DWG NO: 8256978 REV.B
RESULT: PASSED
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Annex 3.4: UBOT fit analysis

1 1 2 | 3 [ 4 5 [} ‘ﬂl’l 7 8 —
Cor IsmzosiuTomm] Vew NELEASED oo w vy

BGA SIMULATION - NORMAL CASE

UBoT TRAY P/N: UB16162.00614XAU

b POD: LFBGA 16X16X1.4 644+144 7R30X30 PITCH 0.5 BALL 0.3
DWG NO: 8256978 REV.B

RESULT: PASSED
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1 1 2 | 3 [ 4 5 [} ‘ﬂl’l 7 8 —
Cor IsmzosiuTomm] Vew NELEASED oo w vy

BGA SIMULATION - MAX TRAY VS MIN IC

UBoT TRAY P/N: UB16162.00614XAU
POD: LFBGA 16X16X1.4 644+144 7R30X30 PITCH 0.5 BALL 0.3

DWG NO: 8256978 REV.B
RESULT: PASSED
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1 | 2 | 3 [ 4 5 ] | 7 8

BGA SIMULATION - MIN TRAY V5§ MAX IC

UBoT TRAY P/N: UB16162.00614XAU
POD: LFBGA 16X16X1.4 644+144 7R30X30 PITCH 0.5 BALL 0.3

DWG NO: 8256978 REV.B
RESULT: PASSED
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Annex 3.5: UBOT fit analysis

1 1 2 | 3 [ 4 5 [} ‘ﬂl’l 7 8 —
Cor IsmzosiuTomm] Vew NELEASED oo w vy

BGA SIMULATION - NORMAL CASE

UBoT TRAY P/N: UB16162.00614XAU

8 POD: UNMOLDED FCBGA 16X16X2.0 284(6rings@0.8mm)+25(central@].Omm) BALLS 0.5
DWG NO: 8297610 REV.A

RESULT: PASSED
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1 | 2 | 3 [ 4 5 ] | 7 8

BGA SIMULATION - MAX TRAY VS MIN IC

UBoT TRAY P/N: UB16162.00614XAU

POD: UNMOLDED FCBGA 16X16X2.0 284(6rings@0.8mm)+25 (central@J.Omm) BALLS 0.5 b
DWG NO: 8297610 REV.A
RESULT: PASSED
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1 | 2 | 3 [ 4 5 ] | 7 8

BGA SIMULATION - MIN TRAY V5§ MAX IC

UBoT TRAY P/N: UB16162.00614XAU
POD: UNMOLDED FCBGA 16X16X2.0 284(6rings@0.8mm)+25 (central@J.Omm) BALLS 0.5 b
DWG NO: 8297610 REV.A
RESULT: PASSED
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Annex 3.6: UBOT fit analysis
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BGA SIMULATION - NORMAL CASE

UBoT TRAY P/N: UB16162.00614XAU
B POD: TFBGA 16X16X1.2 280 5R 19X19 PITCH 0.8 BALL 0.4

DWG NO: 7652339 REV.C
RESULT: PASSED

0.32
1.06

[—16.00—’

"“'W’fo:.a;o—rj'j

] H i
1
= &
top view(rotation) bottom view(rotation)
A
double unit T [ m om
UNLESS OTHERWISE SPECIFIED "m;" ":‘- .
DIMENSIONS ARE IN MILLIMETERS |t i
- =[S
XXX = 1013 __E::_":|_ e T e
THIS DOCUMENT CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION OF UBoT. IT | XXX = — Az SI-T-TIONS2
MAY NOT BE REPRODUCED, DUPLICATED OR BISELOSED EXCEPT AS AUTHORIZED BY UBoT]| DO NOT SCALE DRAWING THIRD PROJECTION [SCALE 1:1 10F3
1 z 3 T % T 5 I 6 8

V<74 6/7




1 1 2 | 3 [ 4 5 [} ‘ﬂl’l 7 8 —
Cor IsmzosiuTomm] Vew NELEASED oo w vy

BGA SIMULATION - MAX TRAY VS MIN IC

UBoT TRAY P/N: UB16162.00614XAU

POD: TFBGA 16X16X1.2 280 5R 19X19 PITCH 0.8 BALL 0.4
DWG NO: 7652339 REV.C

RESULT: PASSED
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1 | 2 | 3 [ 4 5 ] \ml 7 s 8 ==
BGA SIMULATION - MIN TRAY V5§ MAX IC
UBoT TRAY P/N: UB16162.00614XAU
1]

POD: TFBGA 16X16X1.2 280 5R 19X19 PITCH 0.8 BALL 0.4

DWG NO: 7652339 REV.C
RESULT: PASSED
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Annex 3.7: UBOT fit analysis
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BGA SIMULATION - NORMAL CASE

UBoT TRAY P/N: UB16162.00614XAU

DWG NO: 8178590 REV.B
RESULT: PASSED
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1 | 2 | 3

BGA SIMULATION - MAX TRAY VS MIN IC

UBoT TRAY P/N: UB16162.00614XAU

POD: TFBGA 16X16X1.2 372+100 F24x24 PITCH 0.65 BALL 0.35

DWG NO: 8178590 REV.B
RESULT: PASSED

hie}
=1

—
g

2.13

. S e
double unit [ o aw mm
UNLESS GTHERWISE SPECIFIED [PUDesessy T
DIMENSIONS ARE TN MILLTMETERS [t Ln A
TOLERANCES+ :
XX = 402508 S i
X0t = s013 By e o e
THIS DOCUMENT CONTAINS CONFIDENTIAL PROPRIETARY INFORMATION OF UBoT_IT | X000¢ = a2
MAY NOT BE REPRODUCED, DUPLICATED OR DISCLOSED EXCEPT AS AUTHORIZED BY UBeT| b0 NOT SCALE DRAWING THIRD. PROJECTION [SCALE 1:1 TOF3
T z 3 T L) T 5 T 5 T 7 T ]

live bug

=

=

top view(rotation)

1780

J .
|
1,95

6/7




1 | 2 | 3 [ 4 5 ] | 7 8

BGA SIMULATION - MIN TRAY V5§ MAX IC

UBoT TRAY P/N: UB16162.00614XAU
POD: TFBGA 16X16X1.2 372+100 F24x24 PITCH 0.65 BALL 0.35

DWG NO: 8178590 REV.B
RESULT: PASSED
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Annex 3.8: UBOT fit analysis

“ B [IT UBoT Incorporated Limited

Custarmer 5T Tray PN UB16162 00614XAL Sirmulation Murmber: SIM-ST- 111472
Package LFBAG 16216%1.7 361 F19<19PITCH 0.8 BALL 0.4 DWG NO 8125732 REV B Prepare  Martin Check Austin Approve  Wyrman
Package Information
P1 P2 P3 P4
16.000 1.085 1.268 0.200
Fi 15.8900 1.030 1.280 0.250
i PACKREE 1Af00 | 1140 | 1430 | 0360
0100 no7s 006 0040
I T LlGs Liss Losn )
©
Tray Information
T T2 T3 T4 15 T6
16.200 2000 1.860 16300 7.000 2.000
TRAY 16120 1.920 1.780 16220 7.000 1.870
16.280 2080 1.940 16.380 7.000 2.130
0.020 0.0s0 0.020 0.020 0.000 0.120
[TNTEn] 0050 noen 1 noen [ nong 0130
ASALSSIS J GALUEL AT s
Tray Nominal Liscnsicn -~ Package ¥esimal Dimcosien besult
PACKAGE INFORMATION TRAY INFORMATION A 0274w Moused
F1: Package size T1: Top pocket size A i mm Panaed
F2: Package thickness (exculding bally T2: Top pocket depth = TG Passed
F3: Packaoge total thickness (including ball) T3: Bottom pocket depth
F4 Solder ball stand off T4: Bottom pocket sze
T4: Pocket wall draft angle Truy Woxiwuw Diwcnwlon Packege Winiwuw Diwcowion
TE: Stacking height = 4£1 mm Pussed
LEg nér w uaed
[ g LR ] owaed
‘Tray ¥inisus Piscnsion - Package Yarimm iscosien
A= T me Passed
B TAN mw Passed
€ T2 mm Fassed

C=T4F1

Package Body to Tray Fence Gap
Package Verlical Clearance

Digtance from package edge to tray wall ater flip

Formula usedto compute the various dimensions required
A= [T+ (PETANTSxZ) - P1]
B=T2+T3TEP3
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Annex 3.9: UBOT fit analysis

“ B [IT UBoT Incorporated Limited

Custamer 5T Tray PN UB16162.00614XAL Simulation Murmber; SIM-ST-111474
Package LFBAG 16:16:1.7 361 F19<19PITCH 0.8 BALL 0.4 DVWG NO 8125732 REV.B (ASE) Prepare  Martin Check  Austin Approve  Wyman
| Packaye Information
P1 P2 P3 P4
Nominal 16.000 1.060 1.380 0.320
ini 15.850 0.920 1.250 0.270
PACKAGE |Maxilmm 16.150 | 1.140 1.460 | 0.370
+Tol 0120 0080 0.0a0 0.050
L_-Ial L1s0 020 L1230 [L0a0
©
Tray Information
T T2 T3 T4 15 T6
16.200 2,000 1.860 16,300 7.000 2.000
TRAY 16.120 1.920 1.780 16.220 7.000 1.870
16.280 2080 1.940 16,380 7.000 2130
0.080 0.080 0.080 0.080 0000 0.130
0020 0020 Qoe0 | ogsg [ oomg 0130
ANAIS S J SALETL A e
Tray ¥eminal Disension - Package ¥eminal Discnsien Lesult
PACKAGE INFORMATION TRAY INFORMATION Ar LI Pamacd
P1: Package sze T1: Top pocket size A 440 e Ponsed
P2: Package thickness (exculding hall) T2: Top pocket depth ¢ TG o Fassed
P3: Package total thickness (including ball) T3 Bottom pocket depth
P4: Solder hall stand off T4: Bottorn pocket sze
T5: Pocket wall draft angle Treuny Waxlwuw Dlwchelon Packoge Winisuw Diwehwion
TE: Stacking height b= 55 am Fassed
b LX ] Pruacd
(e LE0 Pruacd
‘Toay ¥inisuw Dischsicn - Package ¥aximew Dischsien
= BEL Passed
B= T mm Fassed
{= TE Passed

C=T4P1

A= Package Body to Tray F ence Gap
B= Package Vertical Clearance
c=

Digtance from package edge to tray wall after flip

Formula usedio compute the various dimengions required
A= [T+ (P4TANT 533 - F1]
B=T2+T3TEP3
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YI Public Products List
®

PCN Title : Qualification of 2nd Source Tray Suppliers for BGA 16x16
PCN Reference : CRP/13/8033

PCN Created on : 05-AUG-2013

Subject : Public Products List

Dear Customer,

Please find below the Standard Public Products List impacted by the change:

ST COMMERCIAL PRODUCT

STA2062
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries(“ST") reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE ( AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION ), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE"" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners

(© 2013 STMicroelectronics - All rights reserved.

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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