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1. General description

The MF11CS5005 is a contactless smart card IC designed for card IC coils following the
“‘MIFARE card IC coil design guide” and is qualified to work properly in NXP
Semiconductors’ reader environment, which is built according to NXP Semiconductors”
specification.

This specification describes electrical, physical and dimensional properties of sawn
wafers delivered on UV-tape.

2. Ordering information

Table 1.  Ordering information

Type number Package

Name Description Version
MF1ICS5005W/U7DL  Wafer Bumped die on sawn wafer -

3. Mechanical specification

3.1 Wafer
¢ Diameter: 200 mm (8”)
* Maximum diameter after foil
expansion: 210 mm
® Thickness: 120 um £ 15 um
* Flatness: not applicable
* PGDW: 27720

3.2 Wafer backside

* Material: Si
* Treatment: ground and stress relieve
* Roughness: Rz max. 0.5 um

R; max. 5 um
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3.3 Chip dimensions

® Chip (step) size:
* Scribe lines™:

* Gap between chips:

3.4 Passivation

* Type:
* Material:
* Thickness:

3.5 Aubump

* Bump material:
* Bump hardness:

* Bump shear strength:

* Bump height:

* Bump height uniformity:

— within a die:
— within a wafer:
— wafer to wafer:
* Bump flatness:
® Bump size:
- LA, LB, VSS?
— TESTIOZ?

* Bump size variation:

* Under bump metallization:

Remark: Substrate is connected to VSS.

3.6 Fail die identification

Sawn bumped 120 um wafer specification on UV tape

1.062 x 1.012 mm
x-line:48.4 um
y-line: 48.4 um
typ. 27 ym

min. 5 ym

sandwich structure
PSG / Nitride
500 nm /600 nm

> 99.9% pure Au
35—-80 HV 0.005
> 70 MPa

18 um

2 um
£3um
4 um
+1.5um

104 x 104 um
89 x 104 um
+5um
sputtered TiW

Electronic wafer mapping covers the electrical test results and additionally the results of

mechanical / visual inspection.

No inkdots are applied.

1. typical scribe line width specified (measured from metal to metal), scribe line may vary due to changing foil expansion

2. Pads VSS and TESTIO are disconnected when wafer is sawn.
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4. Limiting values

Table 2.  Limiting values[112](3]
In accordance with the Absolute Maximum Rating System (IEC 60134)

Symbol Parameter Conditions Min Max Unit
ligmax) maximum input current - 30 mA
Protipack total power dissipation per package - 200 mwW
Tstg storage temperature -55 +125 °C
Tamb ambient temperature -25 70 °C
Iy latch-up current +100 - mA
VEsD electrostatic discharge voltage measured on [ 2 kV
pin LA-LB

[1] Stresses above one or more of the limiting values may cause permanent damage to the device.

[2] These are stress ratings only. Operation of the device at these or any other conditions above those given in the Characteristics section
of the specification is not implied.

[3] Exposure to limiting values for extended periods may affect device reliability.
[4] MIL Standard 883-C method 3015; Human body model: C = 100 pF, R = 1.5 kQ.

5. Characteristics

Table 3. Electrical characteristics

Symbol Parameter Conditions Min Typ Max Unit
fi input frequency - 13.56 - MHz
Ci input capacitance Tamb =22 °C, 1 144 16.1 17.4 pF

fi =13.56 MHz; 2 VRMS
EEPROM characteristics

tey(ER_W) erasure write cycle time - 2.9 - ms
tret retention time Tamb =22 °C 10 - - year
Nenduer_w) Write or erase endurance Tamb =22 °C 100 000 - - cycle

[11 Measured with HP4285A, Precision LCR meter.
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6. Chip orientation and bond pad locations

x[um]  y[pm]
Chip Step 1062(" 1012"
Bump size
LA, LB, VSS 104 104
TESTIO 89 104
| typ. 4842
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6 — :‘l <
SE ! ! ! SE
iy ' !
- g i B g g — P A
J- - :_ Ay
t ! 40139 | ! :
| ) I (
-|| 166,5 . .
| 4—»! : | I
! ’ —lpld !
I i R I P ; I y i
[ LA; TESTIG; [ I
! . !
! . !
| . |
! | i =
| | | o
. l i s| | =
~ [ I s ! =
2|1 ! g |
! I I |
. ' . I i
! VSS| ! LB . !
] , | . !
i ! - _I. o o e = — . w— w— .!. ............. el aie !
s |||t i I | |
o0 M . .
2| 149,19 ; I ! |
3 i > a— 861,5® | i
v vl : MF1ICS5005 |y ||
P /_l L m m i mimimi—m i m i — = q—————————— —- 1. ....... A v
il i !
Y [ [
i \/\ 1
‘ typ. 1062,0 |
X I 7
(1) the air gap and thus the step size may vary due to varying foil expansion
(2) measured from outer sealring edge (see detail) all dimensions in ym
Fig 1. Chip orientation and bond pad locations
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7. References

[1] Data sheet — General wafer specification for 8” wafers on UV-tape
BU ID Doc. No.: 1005**3

[2] Data sheet — Standard card IC MF1ICS50 memory contents after test
BU ID Doc. No.: 0061**

[3] Data sheet — Standard card IC MF1ICS50 functional specification
BU ID Doc. No.: 0010**

[4] Product qualification package — Standard card IC MF11CS5005
BU ID Doc. No. 0809***

[5] Application note — MIFARE, card IC coil design guide
BU ID Doc. No. 0117**

8. Revision history

Table 4.  Revision history

Document ID Release date Data sheet status Change notice Supersedes
179132 20100623 Product data sheet addendum - 179131
Modifications:  ® Section 3.3: Corrected step size and scribe line width

® Figure 1: Added scribe line width dimension
179131 20100210 Product data sheet addendum - 179130
Modifications: ~ ® Figure 1: chip drawing corrected

® Section 9 “Legal information”: updated
179130 20100121 Product data sheet addendum - -

3.  ** ... document version number
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9. Legal information

Sawn bumped 120 um wafer specification on UV tape

9.1 Data sheet status

Document status['12] Product status[®! Definition

Objective [short] data sheet Development
Preliminary [short] data sheet  Qualification

Product [short] data sheet Production

[11  Please consult the most recently issued document before initiating or completing a design.

[2] The term ‘short data sheet’ is explained in section “Definitions”.

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

9.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

9.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or

malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is at the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on a weakness or default in the
customer application/use or the application/use of customer’s third party
customer(s) (hereinafter both referred to as “Application”). It is customer’s
sole responsibility to check whether the NXP Semiconductors product is
suitable and fit for the Application planned. Customer has to do all necessary
testing for the Application in order to avoid a default of the Application and the
product. NXP Semiconductors does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Non-automotive qualified products — Unless the data sheet of an NXP
Semiconductors product expressly states that the product is automotive
qualified, the product is not suitable for automotive use. It is neither qualified
nor tested in accordance with automotive testing or application requirements.
NXP Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.
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In the event that customer uses the product for design-in and use in 94 Trademarks

automotive applications to automotive specifications and standards, customer

(a) shall use the product without NXP Semiconductors’ warranty of the Notice: All referenced brands, product names, service names and trademarks
product for such automotive applications, use and specifications, and (b) are the property of their respective owners.

whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

MIFARE — is a trademark of NXP B.V.

10. Contact information

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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