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IoT market trends 7

Variety & Flexibility

« Function, size, shape,
y "' - quantity

oo

Product life cycle is

d - on:a.:et.
- d”gs loT Mark

L
olume production order

Source of reference: Trillion-Node Study Group https://www.trillion-node.org/
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ZUKEN.

Concept of “Leafony” e

« Development of IoT module assembled without soldering

® Compact size: 1/100th volume
® Low-power : 1/10t power consumption

® Time to market of 1/10th

Open source hardware/software
Open documents

Easy to assemble

Easy to manufacture leaf substrate

Conventional module

L PN
Source of reference: Trillion-Node Study Group https://www.trillion-node.org/

® Create, expand & cultivate IoT market with Makers

® Help industries achieve short TAT, easy and low-cost access to
~market ,
L Anyone can design J

Anyone can manwfacture prototype

Leafony
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Technical scheme & assembly ZURCN.
variation of Leafony /
® Technical scheme ®  Assembly variation

Stacking type (standard)

Leaf

Application of flat type

Leaves in 3D assembled with bolts
Source of reference: Trillion-Node Study Group https://www.triﬂ%??—“node.org/
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Development Issues of IoT module ”Leafyy”

« Issuel: Compact 3D assembled substrate design
— 3D clearance check
— 3D collision check
— 3D electro connection check

« Issue2: Complete prototype quickly with low cost
— Decreases efficiency if design and manufacturing takes a long
time
— Low volume manufacturing is costly

{ Challenges in both substrate design environment and
prototype manufacturing

Vi © Zuken
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ZUKEN.

Issuel : 3D assembled substrate design/

« 2D substrate design 2D Layout CAD
— 2D electrical connection check g
— single board DRC ’

Substrate design

- 3D collision check
-assembly check

' A board design env. that considers 3D layout during
_ design is.£equired

8 © Zuken
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Issue2 : Complete prototype quickly ZURKCNL.
with low cost /

« Steps of IoT prototyping by Leafony
— Use existing leaf motif

— Create necessary new leaf module
— Design new module
— Assemble new PCB
— Mount new component on PCB

¥

« Takes at least 1 week
« High cost for low volume

Design and manufacture of prototype with short TAT, |
low cost Jds; required

9 © Zuken
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ZUKEN.

Prototyping by Additive manufacturing/

Circuit formation
/Subtractive manufacturing ST mask registex
=>constructed by cutting material away H U H{ Cu
| |

P

/ Direct printing of \
A conductive material

dditive manufacturing S sintering
S constructed by depositing material Materialtechnology o, i

' -conductive paste
/ Printing technology

-ink jet
-dispenser
-photo printing
screen printing

http://www.fujikura.co.jp/eng/rd/gihou/backn
umber/pages/__icsFiles/afieldfile/2014/07/04/
43e_06.pdf

000968
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Additive manufacturing by ZURKEN.

Electronic device manufacturing printer /

11

- Integration of three functions : “FPM-Trinity”

|, ;j 3D printer

Electric circuit printing

&

« Sample cases
LED cube Glasses with gyro sensor

s
22
7

3
::,;
i

3 4
i
£
G
LA
I,Ij'

Vi

(L,

Source of reference: FUJI Corporation, FPM-Trinity https://W¥%uji.co.j@/about/fpm-trinity/
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ZUKEN.

Electronic device manufacturing printerI//E

« Create circuit board with a 3D printer
2D CAD Mechanical CAD FPM-Trinity

(Electronic device manufacturing printer)

Module desig
(Case, Circuit)

Dielectric layer formation

Component mounting

Takes time to create data by Mechanical CAD
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ZUKEN.

S

« Technical challenges

000971
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CR-8000 Design Force ZUKEN.

Electronics & Mechanical Co-design e
3D DRC and 3D collision check during substrate design

Mechanlcal CAD e — Design Foce St

Prepare case body data £ | N !
' Align mechanical data and
substrate data

Import mechanical j

case body data

,,,,,,,

;;;;;;;;;;;

Lood colionresit. Sove colion el

JF S E Openustrate data J;_

Reduce iteration b/w substrate-design and mechanical design ‘

3D collision check
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CR-8000 Design Force ZUKEN.
3D assembled multiple board design

« System nets connection between multiple board design

- |

i | ConnectorCover |

e ScrewM2L18]
e |ScrewM2Li8
i LowerCase

ﬁ"‘ UpperCase

[ Electrical connection check b/w Leaf substrates J
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CR-8000 Design Force ZUKEN.
Electronic device manufacturing printer I/F

» Passing digital data from the board CAD to printer
CR-8000 Design Force FPM-Trinity

(Electronic device manufacturing printer)
Module design I/F digital data
(Case, Circuit)  Resin shape 3D data

Dielectric layer formation

Circuit shape 3D data — —_

Component & bumps Electric circuit formation
location data

Input raw material

Bump formation

UV resin ink

Nano silver ink

Ag paste ..__i:_-_L... gy
Component — R —

Component mounting r

[ Realize short TAT & low-cost prototyping J
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ZUKEN.

« Motif data

000975




Device Packaging 2020 - Fountain Hills, AZ USA - March 2-5, 2020
Visit www.imapsource.org for more IMAPS papers

Motif data )y

ZUKEN.

« Apply usable leaf modules D
« Design & manufacture new sensor module only D

Open leaf module
Communication Voltage Supply

Leaf B2B 29pin Spacer | Meas. Grove&5V

000976
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« Results
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ZUKEN.

Electronics & Mechanical Co-design

® Sensor leaf design & 3D clearance check by Design Force

& *Ea _@3 - @ Qu'l@ 57 Design Force - [ AVO1A_CR2032.dsgn” ] - o X |
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ZUKEN.

Effect of improving 3D substrate design ﬂ/om'

« Reduce TAT while improving quality

@ Registration manufacturing data in component library
@ 3D view each module associated case data
3 move components b/w modules in substrate design linked with circuit design
@ modeling the pin shape exactly for 3D stack

® Leaf module imposition by substrate CAD

® Change output data from STEP to STL

4 M & Apply manufacturing correction by substate CAD
Output final digital data to 3D printer from substrate CAD
© Output coordinate data of mounted components

4 M © Output data for electric checker

4 M © Output manufacturing data at once by batch

<< JAT

: improve quality

: reduce man-hours
Mechanical 3D-CAD

Conventional flow

Conventional board CAD

3D board CAD (CR-8000) Improved flow ]

W preparation M regist comp. ¥ input circuit © input outline, forbidden region M place&route W check M export manufacturing data

UUUITI
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ZUKEN.

Sensor leaf prototyping & testing /

« Confirm 100% vyield

Result — OK ( 4/4 pcs)

Resin shape 3D data

Circuit 3D shape data

Prototype board (4pcs)

4-Sensors

Disconnect

O pera tion Local Device Leaf_A_#60955
| Name
test

Printing

=27 May 16 2019 at
12:09:02

assemble i ==co
'. BEE[%RH]

FRLEE [lux]

#iZ [deg]
Component & bumps

Location data

WE[V]

Download CSV

000980
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ZUKEN.

« Conclusions
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Conclusions /

« IoT module design by 3D-CAD
— 3D clearance & 3D collision check during substrate design
— Electrical connection check b/w multiple modules
— Seamless and straight design w/o wasteful iteration

— Efficient data I/F directly to electronic device manufacturing
printer

« Shorter development period by above design environment
& the IoT module development platform

— Complete IoT prototyping within 3 days keeping quality
— Complete low volume prototyping with low cost using additive

manufacturing i

L Product ideas come true on demand J

ZUKEN.
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The Partner For Success
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