How Voyantic assists
DOP, Direct On Paper RFID inlay
from Prototyping to Mass
Production.
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The Origin

"To be or not to be GREEN,
that is the question.”

Problem:
Ten Billions of disposable RFID tags are made
with etched antenna on plastic, they left over

plastic waste and polluted chemical plant residuals
after just one-time-use.

Any Alternative Solutions?
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The Challenges

» Additive Manufacturing
* No Chemical Process during Production

» No Plastic after Use e
* Decent Performance

Brand New BOM and Process
for DOP, Direct On Paper
RFID Antenna.




DOP Introduction

Label Structure Production flow

UHF

4. Tag Converting and
Reading Test

3. IC Bonding
(Pick and Place)

2. Antenna

Converted as a Tag with Face Paper Manufacturing

Antenna with IC Bonded

1. Antenna Design
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DOP speaks the same language

or

Source: https://www.rohde-schwarz.com/tw/product/zvl13-productstartpage_63493-10575.html

Orientation Sensitivity
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DOP Prototyping Keys

® Substrate: Designated Coated Paper

Dipole Requirement
® Tag area: W and H must fit

® Pattern: working for RF linked

ar

e Dipole length (dL)

® Inductor loop (L)
¢ Coupling Section (D)

® Conductivity of ink:
\l.
e Curing and Sintering

Endpoint Requirement v
® RF @) A/2Dipole ->@ Coupling Section -> € Inductor loop > @) Endpoint IC “Blue” nee d g -
® Impedance Matchin g .
o ChZ) Sensitivity and sL’ower ® RD Verlflcatlon
® Process Control

NXP U7 Endpoint IC example,
Chip Impedance = R-j /we = 13 - j2802
- 4 . 4 Modulation Loss

(R-j/ (27 * freq * Chip Capacitance (.63pF)

= R-j/ (27 * 900Mhz * 0. 63pF) 5 ‘
=13-j280Q ¢
) voyantic

Designated Inductor Loop for ‘Matching Conjugate’is +j2802 which is 49.5nH.
4. Endpoitic  [LEYT . ® Tagformance
® TagSurance

-

e >
> =280/ (2n*900Mz)
3.Inductor loop % =49.5nH

2
M2%(3x10/9Mhz)/2
@ CoC Co b OMA,;A.,ID? ) )
N
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Optimization Example A - Loop Size

® Tagformance

$ #m
-4 .';, ;\\ »

3.Inductor loop

h (h-Imm) (h-2mm)
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https://support.impinj.com/hc/en-us/articles/360000157019-RFID-Tag-Antenna-Design

Optimization Example B — Dipole Length
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Real-time Monitoring of Yield - dBm

CONTROL PANEL

- Test setup

® TagSurance

e as:ed tags

& e failed tags
manual

sutomatic
® external

Controls

=3

0 voyantic

Threshold (dBm) Threshold (dBm)

Threshold (dBm)

200 282

CASE DATA

il L

V.x;nuut\ AJJMMV‘\-«M mwm-..vuﬁwl

Frequency HH]
€ 875.2
UCL 4.00 0.65 °/o|
LCL -10.00 < 0.00 %
Avg 523 std 0.36

Frequency [MHz]
L 940.8
UCL 0.00 > 0.00 %
LCL -10.00 < 0.00 %

Avg -1.89 &td 0.25

Frequency M-i]
€ 1015.9
ucL. 4.00 > 0.83 9%
LCL -10.00 < 0.00 9
Avg -7,27 std 0.70

81 200 300 400 500 600 700 800 900 10001080

PRI ol araph

® TagSurance

® All DOP labels Yield rate can be well-monitored by dBm.
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Real-time Monitoring of Yield - Fast

® TagSurance

- 2
. 4 Il . :
¢ Tagsurance Test Case Builder *

CONTROL PANEL CASE SPECIFICATIONS

ouT

N
CASE . .
oK

F

Run tirme [ms]

READ 902.530 2.25100610 =~

GET REFERENCE SENSITIVITY 920.00 -9.75 2.2%

=
o
=)
=
@
o
=1
@
m
(4

SET TOLERANCE

INSTRUCTIONS

RETURN

'3 B350 873 900 925 9530 973 1000 1025 1050 1075 1100
Freguency [MHz]

® TagSurance

® [aster measurement speed: It only takes 51.9ms for each tag

to measure both TID and Sensitivity. 5&5 All Rights Reserved



Real-time Monitoring of Yield - Accurate

® TagSurance

4 ¥ Tagsurance Test Case Builder .

CONTROL PANEL CASE SPECIFICATIONS

N ouT

CASE . .
oK

OPEN

Run time [ms]

Tools Case preview

READ 881.90 225100610 =~
SENSITIVITY 920.00 -2.50 2.50
SENSITIVITY 200.00 -3.50 1.50
SENSITIVITY 886.00 -3.50 1.50

GET REFERENCE

[m]

SET TOLERANCE

INSTRUCTIONS

RETURN

Ovoyantic

® TagSurance

® Multi-point detection can be used to improve accuracy.
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Beyond Go or No-Go

® TagSurance

Tagsurance

2021/3/11

09:54:00

Test unit:

UT=-0379

Read specifications

Frequency [MHz]

Power [dBm]

Bank

Start adress

‘Word count

Read 1

902.5

228

TID (10)

0

®

Repetitions
1

Sensitivity test specifications

Frequency [MHz]

Lowest tested power [dBm]

Highest tested power [dBm]

Lower control limit [dBm]

Upper control limit [dBm]

Uncerttaimty eriterion [dBm]

Sensitivity 1

920

=9.75

2.25

=7.7%

0.25

0.25

Case specifications

Frequency [MHz]

902.5

920

Power [dBm]

225

Mode

Read 1

Sensitivity 1

Results (Tags tested: 7015, Yield: 99.42%)

TID

Sensitivity

Time stamp

Read data (err/data)

Sensitivity 1

09:54:23

0/E2806894200050119F 364945

-2.78

09:54:25

0/E2806894200050119F 364946

=25

09:54:25

0/E2806894200040119F 364947

=1.78

09:54:26

0/E2806894200040119F 364948

=15

09:54:27

1/000000000000000000000000

2.25

09:54:28

1/000000000000000000000000

2.25

09:54:29

1/000000000000000000000000

2.25

09:54:30

0/E2806894200040119F36494B

=225

09:54:44

0/E2806894200050119F 36494C

=228

09:54:45

0/E2806894200040119F 36494D

=2.78

00:54:46

0/E2806894200040119F 364550

=15

09:54:46

0/E2806894200050119F 364551

=1.78

® TagSurance

Different from the Go or No-Go of other factory’s equipment.
TS can records TID/Sensitivity, which is helpful for follow-up
analysis and pinpoint the issue and help improvement of

nproduct vield.
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Stable and Repeatable

® TagSurance
=) Inlays
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® The measurement has good stability and Repeatability from
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Better Resolution

Dop

Inlays

0 2000 4000 6000 8000 10000 12000

e Tagsurance

e Others

« outliers

Tagsurance
[

-4.5

-6.5

® Measurement Comparison of the same label, Tagsurance has

better resolution to capture the outliers than other tool.
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Stop the Excursion In Time

oop

e Poor

® TagSurance

e Better

® Improve mass production yield by stopping the IC Bonding machine

as It is in a poor running condition.
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Summary

DOP RD developing needs good tool like Voyantic
Tagformace as a verification for the new antenna

design.

In-line monitoring is critical for the Inlay and label
guality assurance, yield can be enhenced by using
Voyantic Tagsurance.

Tagsurance provides S&S a reassuring solution
for real-time quality assurance, we can focus on
further product development and process
optimization.
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Thank you for your Attention.

Time for Q&A.

For further questions, please contact:
Alan Wu / sns alan@sns.com.tw
Linkedin
http://www.dop.asia
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