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This instruction defines the requirements for the packaging of Surface Mounted Devices (SMD), focusing
on the protection of components against damage during transportation and the prevention of quality
degradation due to electrical or environmental influences. It also addresses the safety of personnel with
regard to any potential hazards posed by the components themselves.

Packaging must be designed to ensure that all components can be handled within Bosch production in
accordance with process specifications.
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First Level Packaging

Important packaging characteristics:

ESD protection

MSD protection

Label (MAT-Label)

Component Orientation/Polarity
Component Pick-up Height

Tape Material

Tape Pocket Pitch

Tray Size (Length, Width, Height)
Tray Pocket Pitch

Tray Pocket Array Definition
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All components shall be delivered in tape-and-reel packaging. Comprehensive mechanical drawings and/or
descriptions of the tape-and-reel packaging must be provided.

If tape-and-reel packaging is not technically feasible, tray packaging may be used as an alternative. Use of
tray packaging requires prior approval from Bosch on a case-by-case basis. In such cases, detailed
mechanical drawings of the tray, as well as drawings and/or descriptions of the tray stack and its
corresponding outer packaging, must be submitted.

21

Not allowed packaging

Bulk
Tubes (Sticks) - not permitted for SMD components and Bare Dies (see Fig. 1a)
e Cardboard reels — not permitted for SMD components and Bare Dies (see Fig. 1b)

Fig. 1a — Tube packaging Fig 1b — Cardboard reel
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2.2  ESD - Electrostatic Discharge Protection
All packaging and transport of packaging must fulfil international Norms:

e DIN/IEC 61340-5-1
e ANSIESD S20.20

ESD protection:
Means of transport and packaging in the EPA.

e All materials used in tape & reel for ESD-sensitive components must be dissipative.

e All materials used in tape & reel for non-ESD-sensitive components must be electrostatic low
chargeable.

e If a protection belt is used over the outer winding of a reel (when vacuum sealed bags are used), it
must be of an electrostatic low chargeable material.

e All components intended for Hybrid production must be packed using a dissipative ESD protective
and sealed MBB bag.

e Trays and the stack materials (stiffeners, bands, etc.) must be electrostatic low chargeable.

e Tube and end plugs/pins must be electrostatic low chargeable.

ESD material test:

1. Resistance test.
Material point to point resistance measurement is suitable for all package types according to the
size of object.
A 2,5 kg standard probe, mini point-to-point probe and ring probe are allowed to be used.
(refer to IEC 61340-5-3)
2. Voltage test.
e Forreel and tray, the voltage test should be done with a voltage meter.
e For tape, the voltage test should consider peel-off status.
A 20 cm test accessory is needed with CPM or field meter should be used.
(refer to IEC TR 61340-5-5, IEC 60286-3 and JIS C 0806-301)
3. Charge decay time test.
Charge decay time test is suitable for all package types.
CPM or field meter with charged plate kit or standard charge decay time meter can be used.
(refer to IEC TR 61340-5-5)

Other test methods must first be aligned with Bosch to ensure their effectiveness.



Mobility Electronics

BOSCH

Issue/Amendment Page
ME/Coc-Packol | Packaging Guideline 1.2 5/23
espesllals Packaging Logistic Instruction for Surface Mount A Batt
Eacckaglng Devices (SMD) Packaging CoC | November 24, 2025
0

2.3 MSD - Moisture Sensitive Device Packaging
2.3.1 General Requirements

2.3.1.1 Classification Standards
Suppliers shall classify all Moisture Sensitive Devices in accordance with:
e |PC/JEDEC J-STD-020 for semiconductor devices.
e |EC61760-4 for non-semiconductor devices.
2.3.1.2 Packaging and Handling Standards
All MSD packaging and handling procedures shall comply with:
e |PC/JEDEC J-STD-033 for semiconductor devices.
e |EC61760-4 for non-semiconductor devices.

2.3.2 Packaging Requirements

2.3.2.1 Tape and Reel Packaging

1. Tape and reel packaging shall withstand baking conditions of 40 °C £5 °C for up to 79 days
without mechanical alterations, except for MSL2 components where baking is not required.
2. A protection belt is mandatory around the outer winding inside the reel to prevent damage to

tape and components in vacuum-sealed packages (see Figure 2 and Figure 3).
The belt must meet ESD requirements.

Figure 2: Example of plastic protection belt

Figure 3: Damaged carrier tape caused by missing protection belt.
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2.3.2.2 Tray Packaging for Moisture Sensitive Components (MSL > 1)

1. For active Components:
e Tray packaging must withstand baking conditions of

125 °C +10/-0 °C for up to 96 hours.
e No mechanical alterations permitted during baking process.
2. For non-Active Components:
e Tray packaging must withstand baking conditions of
40 °C %5 °C for up to 79 days.
e No mechanical alterations permitted during baking process.

2.3.3 Moisture Barrier Bag (MBB) Requirements

2.3.3.1 General MBB Specifications

1. Only one stack per bag is permitted.
2. Stack height must not exceed:
e Maximum MBB sealing capability.
e Maximum MBB dimensions
3. All reels must be packed in aluminium moisture barrier bags (MBB).
4, MBB packages must meet ESD requirements and display appropriate ESD warning signs.

2.3.3.2 MBB Handling and Features

1. Bags must be:
e Vacuum-sealed without damage during the vacuuming process.

e Securely closed until arrival at Bosch plant
2. Each package should include an "easy to open groove" (V-cut shape) for tool-free opening (see

Figure 4).

Figure 4 "V" cut shape for opening the MBB bag.
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2.3.3.3 Labelling Requirements

1. The exterior of each MBB bag must display a MAT-Label corresponding to the contained
component in accordance with MAT label specifications.
2. All required moisture sensitivity and ESD warning labels must be clearly visible (see Figure 5).

Caution @
This bag contains
MOISTURE-SENSITIVE DEVICES ESD

Figure 5 Moisture sensitive devices and ESD sign

2.3.4 Moisture Control Requirements

2.3.41 Dry Storage Package Components (MS-Level 2 - 4)

1. Required components:
e Desiccant bag
e  Humidity indicator card (HIC)
2. Placement requirements:
e Desiccants shall not be placed directly over the tape to avoid damage to the tape and
components in a vacuum-sealed package (see Figure 6).
e HIC shall not be placed in direct contact with desiccants (preferably on the opposite
side of the reel) to avoid wrong reading of humidity in the vacuum-sealed package.

Figure 6 Example of desiccant placement inside the MBB bag.
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2.4 Tape and Reel packaging

All tape-and-reel packaging and associated handling procedures must fully comply with one of the following
standards:

- IEC 60286-3
- EIA-481
- JIS C 0806

If specific requirements apply to certain components, the appropriate standard or norm relevant to those
components shall be used.

Components shall be placed on a carrier tape—either paper or plastic—with appropriately shaped pockets
(recesses) that secure the components in position. The carrier tape shall be sealed with a cover tape.

The reel must be manufactured from polystyrene (PS).
Carrier tape material shall depend on tape width:

- Paper tape: for 8 mm width
- Polystyrene (PS) tape: for widths between 8 mm and 88 mm

Packaging design shall allow for safe removal of components and ensure that the form, fit, and function of
the components remain unaffected during transportation and handling.

Cavity design requirement: Under normal storage and handling conditions, component leads must not
come into contact with either the cavity walls or the cavity bottom.

Cover tape shall be heat sealed (HAA) to the carrier tape. PSA sealing or other sealing techniques only
possible after consultation with Bosch.
Sealing between pockets only possible after consultation with Bosch.

The quantity of components per reel shall be maximized and disclosed to Bosch. Where multiple tape-and-
reel size options are available and meet dimensional specifications, Bosch will select the option that offers
the highest component quantity per reel.

Permissible:

- Tape Widths: 8; 12; 16; 24; 32; 44, 56; 72; 88; 104 mm.
- Reel Diameters: 180 mm (7”); 330 mm (13”); 380 mm (15”).

Other reel diameters (430 mm (17”); 480 mm (19”); 560 mm (22”)) are possible in very restrictive conditions
and may require special reel support for feeding to SMD placement machines.

The maximum weight of the reel (fully loaded and without any outer package) is 5 kg.
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7.The minimum distance between pockets (on the bottom side of the tape) is 1 mm.

~—

8.The excess tapes over the reel diameter are forbidden to deliver from supplier side.
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2.5 Tray Packaging
All tray packaging must be released by Bosch case by case.

Detailed mechanical drawings for the tray and drawings/description of the tray stack and its outer
packaging must be provided.

Packaging of components supplied in tray shall meet the following requirements
(with regards to the individual tray):

. Maximum weight of the tray (fully loaded including components and tray) is 1,2 kg.
. Non-active components supplied in soft trays (vacuum-molded) must fulfil the following:
- Tray dimension: (LxW) 85x100 mm ~ 230x335 mm / Tray height: 2 mm ~ 30 mm.
- Tray material thickness = 1,0 mm.
- Tray warpage < 0,5 mm.
- Poka-Yoke position feature(s) on tray outline (cut corner, differentiated recesses, etc.).
- Fitting features to safely stack multiple trays (components must not touch other trays,
components must not be dislocated from their pockets, components must not be
damaged).
- Maximum component position error in the tray must not exceed 1.0 mm.

Trays are arranged in a stack and stored in a bag which has the MAT-Label identifying the material in the
stack.

Only one stack per bag is permitted.
Stack height should be limited to the maximum MBB sealing capability, and/or maximum MBB dimensions.
The top tray must be empty and serve as a cap for the tray immediately below housing components.

The stack must have stiffeners (plates of rigid material) placed on the top and bottom of the stack to
prevent the damage of trays and components caused by the stack holding bands.

The stack is held together with at least two holding bands so the trays cannot move, and the components
rest safely in the tray cavities.

Mixing components/trays of different stacks (bags, MAT-label) is forbidden.
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All types of paper pocket and plastic pocket SMD components should follow IEC 60286-3 standard.

SMD component in paper pocket tape:

Only for SMD components resistor and capacitors 0402” the use of paper carrier tapes is allowed.

In exceptional cases it is allowed to use the paper pocket for resistors and capacitors 0603".

If possible pressed and or flamed pocket.

For doing that, the release of CoC placement Hybrid is necessary before.

SMD component in plastic tape:

Only allowed for components larger 0402"

Bare Dies in plastic pocket tape:

All types of Bare Dies in plastic pocket tape should follow EAI -763 standard.

Conditions to use plastic pocket tapes for Dies:

Allowed for DIE > 0,8 mm edge length / DIE thickness >170 um are must-criteria.

No mix of different wafer lot numbers allowed on one reel.

All hybrid components must be packed using an ESD protective and sealed MBB bag. (ref. Fig. 9):

Figure 9: Example of ESD protective MBB bag
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Contamination created by the top tape must be prevented.
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Adhesive issue (sticky): feeder contamination by top tape glue is not allowed.
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3. Easy to break during the feeding: the top tape must be completely detached from the carrier
tape. Breaking of top tape during feeding must be avoided.

4. The contamination due to the foil welding position that is too close to the edge of the carrier
tape which must be avoided.
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5. The cover tape foil covers the sprocket hole situation is not allowed.

6. The spliced reel is forbidden to deliver from supplier side.
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8. The blister carrier driving hole deformation or damage must be avoided during feeding by

feeder gear.

9. The excess tapes over the reel diameter are forbidden to deliver from supplier side.
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3 Labelling

3.1  General Packaging Labelling
Mandatory labelling is required for all plastic packaging.

Labelling must comply with DIN Standard 6120 (of the German Institute for Standardization (DIN)) or an
equivalent regional standard, such as ASTM D7611 for North America.

For information regarding permitted and non-permitted materials in packaging, refer to the Bosch Supplier
Logistics Manual.

3.2 MAT-Label

For electronic components destined for the Mobility Electronics (ME) division, a MAT-Label is mandatory in
addition to the other required markings described in the Bosch Supplier Logistics Manual.

Labelling must adhere to the Bosch-ME Instruction MAT-Label in its currently applicable version, available
at: https://www.Bosch.com/company/supply-chain/information-for-business-partners/#logistics-regulations-
and-standards

For further details or clarification, please contact the Bosch Coordinator for Material-Labels.

The exterior of the package must be labeled with a MAT-Label that reflects the component it contains (ref.
Fig. 10).

Part No.: 5000000371 Date Code: 20151112
E Quantity 450G Exp.Date: 20161106

Add Info: 5998691000£A#Q4508
Part Name [ A
i Ord. Code NN

MS-level N
Index:
Supplier-1D Package-ID 1-Batch No. 2-Batch No

B soctiii11130i- [
Purchase AE[IINGNSA T smpcuﬁNote 8611215942

Manufacturer Location

Supplier-Name I CORP.
1

Supplier-Data
Man. PartNo. [

Figure 10: Examples for MAT-Label

All other labeling and marking requirements must comply with the Bosch Supplier Logistics Manual.


https://www.bosch.com/company/supply-chain/information-for-business-partners/#logistics-regulations-and-standards
https://www.bosch.com/company/supply-chain/information-for-business-partners/#logistics-regulations-and-standards
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4  External and Transport Packaging

Packaging for all SMD components deliveries between the Supplier and Bosch shall be developed by the
Supplier. This development must consider economic efficiency, quality preservation, and ecological impact.

The Supplier's packaging concept shall be robustly designed to maintain product integrity throughout
transportation, transshipment, and storage, and must be non-hazardous to individuals and the environment.

The Supplier is required to submit their proposed packaging concept for formal review and approval by the
Bosch contact before the initial serial delivery. Upon request by BOSCH, Packaging Data Sheet (PDS) is
mandatory for all packed goods that are delivered to BOSCH.

41 General Packaging Principles

41.1 Mixed deliveries criteria:

Each package/box must contain only homogeneous products. Items differentiated by part number,
production batch, shelf life, or country of origin must be packaged separately and not be combined within a
single package/box.

The use of mixed pallets is permissible, provided explicit prior authorization is obtained from Bosch. Such
mixed pallets must be identified with clear labeling.
4.1.2 Packaging Quality Verification:

To eliminate quality risks during transportation, transshipment, and storage, the Supplier shall, at Bosch's
request, provide verifiable documentation of packaging quality. This includes, but is not limited to, material
specifications, transport test results, and official test certificates.

4.2  Primary Packaging

Reel Packaging:

Each reel shall be supplied in a cardboard box (resembling a "pizza box"), as referenced in Figure 11.

Figure 11: Example of packing the reels in MBB bag and “pizza box”.

A MAT-Label according to the latest version of the labelling instruction must be placed on top of each
package.
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4.3 Secondary Packaging
Outer Box Specification:

Packages containing the reels are placed in a solid cardboard box of at least 5 mm thickness. (ref. Fig. 12).

Mﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂm

0]

e

SO

Figure 12: Packing in cardboard box.

Maximum box load:

The gross weight limit for the manual handled packaging is 15 kg maximum. Regional legal requirements
need to be considered.

Void Fill:

Free space of the cardboard box must be filled with appropriate packing material in a way that the
packages cannot shake or move in the box.

Corrugated Box Testing Requirements:

All fully packed boxes are subject to and must pass the vibration and drop tests detailed in ISTA 3A 2018.
Passing criteria stipulate that all enclosed MBBs must retain their integrity and vacuum.

4.4 Loading Units

Palletized Loading Unit Integrity:

Individual packages shall be consolidated to form stable, transportable loading units on pallets. Each
loading unit must be adequately secured against shifting or slipping during transport and protected against
damage through appropriate measures (e.g., strapping, paper corner boards, or plastic strap guards).

All pallet loads must be stackable and must withstand the transport conditions for different types of
shipments: air, sea, road, and rail. It is mandatory to use loading units with a dynamic stacking factor of at
least = 2 (1+1).
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An outside cardboard pallet box with sufficient strength is needed during the transport to deliver the parts in

Figure 13: Stacked pallets using an outer pallet box.

Top Layer and Protection:

The uppermost layer of all palletized loading units shall be flat. Furthermore, the transportable loading unit
must be closed with a cover or lid on its top layer. Appropriate measures are also required to prevent
damage to the top layer and its contents.

Maximum pallet load:

Maximum gross weight per loading unit 1050 kg maximum, for worldwide deliveries excluded North
America. For deliveries to North American locations, the gross weight limit per loading unit maximum 907
kg (2,000 Ibs).

Volume-Based Deviations:

For deliveries involving lower quantity volumes, any proposed variances from these packaging
requirements must be agreed upon in advance with the designated Bosch contact.

4.5 Specific requirements depending on transportation type

45.1 Land/Road
Preferred external dimensions: L1200 x W800 x H1000 mm.

In North America special dimension are:

. preferred L1219 x W1143 x H864
. preferred L812.8 x W762 x H864
. maximum L1219 x W1143 x H1067

4.5.2  Air freight

As standard transport type: Light version of packaging to be considered in PDS. As exceptional transport
type: light version of packaging to be agreed case by case with BOSCH. For air freight, the use of sea
freight pallets is also permitted.
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Rail

Requirements about a vibration test shall be agreed between SUPPLIER and BOSCH. The preferred
external dimensions for optimum utilization of shipping container loading volume are:

4.5.4

L1175 x W750 x H460/750/1045mm
L1140 x W790 x H460/750/1045 mm
L1140 x W980 x H525/700/1050 mm
L1140 x W980 x H630/840 mm

Sea freight

Due to long transportation distances and times, and changing requirements (climatic zones, mechanical
stress, moisture, etc.), special attention must be given for ensuring suitable packaging for sea freight.

Loading units with dimensions optimized for the sea container must be used to reduce freight costs.

Preferred external dimensions for optimum utilization of shipping container loading volume are:

L1175 x W750 x H460/750/1045mm
L1140 x W790 x H460/750/1045 mm
L1140 x W980 x H525/700/1050 mm
L1140 x W980 x H630/840 mm

Deviating dimensions need to be agreed with BOSCH.

Use of outer cardboards with moisture-proof / waterproof adhesive.

The loading volume of the shipping container must be completely utilized.

4.6

Aspects to consider

Easy to open and re-close

Easy to repack

Environmentally friendly

Easy to dispose of

Hygienic

Without metal brackets or clips for employee safety reasons

Avoid strapping and stretching whenever possible

Avoid empty space in packaging and use of excessive filling material
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5 Overview of referenced standards

Standard

Title

DIN | IEC 61340-5-1

Electrostatics —
Part 5-1: Protection of electronic devices from electrostatic phenomena -

General requirements

IEC 61340-5-3

Electrostatics —
Part 5-3: Protection of electronic devices from electrostatic phenomena -
Properties and requirements classification for packaging intended for

electrostatic discharge sensitive devices

IEC TR 61340-5-5

Electrostatics —
Part 5-5: Protection of electronic devices from electrostatic phenomena -

Packaging systems used in electronic manufacturing

ANSI ESD S 20.20

ESD Association Standard for the Development of an Electrostatic Discharge Control
Program for Protection of Electrical and Electronic Parts, Assemblies, and Equipment
(Excluding Electrically Initiated Explosive Devices)

JIS C 0806-301

Packaging of components for automatic handling —
Part 301: Measuring methods of electrostatic potential and charge decay performance
while cover tape is peeled off from carrier of SMD taping

IPC/JEDEC J-STD-020

Moisture/Reflow Sensitivity Classification for Nonhermetic Surface Mount Devices

IPC/JEDEC J-STD-033

Handling, Packing, Shipping and Use of Moisture, Reflow, and Process Sensitive Devices

IEC 61760-4 Surface mounting technology —
Part 4: Classification, packaging, labelling, and handling of moisture sensitive devices
IEC 60286-3 Packaging of components for automatic handling -
Part 3: Packaging of surface mount components on continuous tapes
ANSI/EIA-481 4 mm Through 200 mm Embossed Carrier Taping and
8 mm & 12 mm Punched Carrier Taping of Surface Mount Components for Automatic
Handling
JIS C 0806-3 Packaging of components for automatic handling —
Part 3: Packaging of surface mount components on continuous tapes
ISTA 3A Packaged-Products for Parcel Delivery System Shipment 70 kg (150 Ib.) or less
DIN 6120 Marking of packaging and packaging materials —
Plastics packaging and packaging materials
ASTM D7611 Standard Practice for Coding Plastic Manufactured Articles for Resin Identification
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6 List of abbreviations

Abbreviation Expansion

EPA Electrostatic Protected Area

ESD Electrostatic Discharge

HIC Humidity Indicator Card

MBB Moisture Barrier Bag

MSD Moisture Sensitive Devices

MSL Moisture Sensitivity Level

PE Polyethylene

PET Polyethylene Terephthalate

PP Polypropylene

PS Polystyrene

SMD Surface Mounted Device

RH Relative Humidity

WVTR Water Vapor Transmission Rate

Dissipative Resistance between 1x10% and 1x10"Q.

(If resistance is higher than 1x10°Q, should additionally consider low chargeable)
Electrostatic low No electrostatic charge on the material can be accumulated over 100V in all conditions or
chargeable electrostatic charge can be decayed from 1000V to 100V within 2s.
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