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Standex

Engraving

* Facilities in 16 Countries

* 716 Mio US$ in 2014

« 3,800 Employees Worldwide

* New York Stockexchange (SXI)

* Profitable dividends paid to
stockholders for past 49 Years

Hydraulics

5 Business

N Units
Food Service

Standex Meder
Electronics

Engineering Technologies

That's Standex |Smart.



More than 1.300 global Employees

130 Mio US$ in FY 2016
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ALTERNATIVE ELECTRIC MEDICAL MILITARY & AUTOMOTIVE &
ENERGY POWER AEROSPACE TRANSPORTATION
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ALTERNATIVE ENERGY F* Standex
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TRANSPORTATION F* Standex
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PLANAR MAGNETICS
For Fast Charging




PLANAR MAGNETICS
For Military & Aerospace
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QUALITY CERTIFICATIONS
1516949

AS9100
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Planar Definition

Wikipedia: Manufacturers etch spiral patterns on a
printed circuit board to form the "windings" of a
planar transformer, replacing the turns of wire used
to make other types.

A planar transformer can be thinner than other
transformers, which is useful for low-profile
applications or when several printed circuit

boards are stacked. Almost all planar transformers
use a ferrite planar core.

That's Standex |Smart.



2 Standex

Size Page Optimum Max Typical Optimum Typical Dimensions Isolation Voltage
# Power Current Topology Frequency LxW xH(1) Pri - Sec (VDC)
Range Rating Range kHZ mm Pri - Core (VDC)

- PO25(3) 6 10W - 50W 20A(2)  Forward, Flypack 300-500 17.0x 15.7 x6.3 500 - 2000 VDC
P0O35 (3) 7 20W - 150w 30A (2) Half Bridge, Forward, Flyback 200 - 400 229 x 198 x 7.6 500 - 2000 vDC
P0O55 (3) 38 50W - 200W S50A Half Bridge, Forward, Flyback 175 - 300 24.1x21.8 x9.1 500 - 2000 vDC

Full Bridge, Half Bridge, Full Bridge 35.0x 26.3 x10.2 5000 vDC

Fors® s TODWESORW SOR(2) zvs, Push-Pull, Fiyback 199°99%  287x263x102  500-2000VDC

Full Bridge, Half Bridge, Full Bridge 399 x 284 x12.7 5000 vDC
TTRe Ah IROWE R BBAE) Zvs PushePar 199°2%%  s3s5x284x127  s00-2000vDC
Full Bridge, Half Bridge, Full Bridge 444 x 32.0x 15.2 5000 vVDC
Tise o TRt SOOWR AW ABOA  zvs PushePal 199°2%%  381x320x127  500-2000VDC
Full Bridge, Half Bridge, Full Bridge 50.8 x40.6 x 20.3 5000 vDC
R e TS RW =R zvs pushePar °0°2%%  4s57x406x17.8  500-2000VDC
Full Bridge, Half Bridge, Full Bridge 58.4 x 50.8 x 25.4 5000 VDC
TSP Teie SKWEKW SBPA zvs PushePal 49-7%%  s33x508x216  500-2000VDC
Full Bridge, Half Bridge, Full Bridge 71.1 x64.0 x 30.5 5000 vDC
P60 17-18  SkW - 10kW 4004 ZNS, Push-Pull 40 -125 66.0 x 64.0 x 25.4 500 - 2000 vDC

Full Bridge, Half Bridge, Full Bridge
ZNS, Push-Pull

P1100 21 10kW - 30kW  600A Full Bridge, Half Bridge, Full Bridge 5~ 144 .8 x 94.0 x 38.1 5000 VDC
ZVS. Push-Pull



How does planar technology differentiate from wire-wound:

« Low package profile relative to wire wound equivalent -
= Very efficient at high frequency operation, 98-99% to 40kHz - 1MHz
« Excellent repeatability thanks to pre-tooled components = ‘

= Low leakage inductance

= Easily termination of multiple windings

= Minimum skin effect — flat windings (Low AC losses)
= Standard outlines compatible with custom designs

= Usable in both square and sine-wave topologies
= Lend themselves to sophisticated and effective thermal management

That's Standex |Smart.



Planar Mechanical Construction

Lower current windings: Multi Layer PCB’s
High current windings: Stamped lead frames

Stacked with insulators and soldered connections

* Interleaving...alternating primary and secondary

= Multiple PCBs and lead frames soldered in series make for continuous or parallel
windings

Terminations: Patented resilient terminals, PCB mount pins, surface

mount headers

Heat sinks / thermal gap - thermally conductive materials are common

Thats stanaex |>mart.




P560 Explosion Drawing

That's Standex |Smart.



Competitor Comparison

That's Standex |Smart.



Thermal Simulation - Capabilities

fﬂ ANSYS Electronics Desktop - primary_only - 2 - current source - 3D Modeler - SOLVED &) =]
File Edit Wiew Project Draw Modeler Maxwell 3D Tools Window Help
D@ & BREB| & X D |iea Jid IRETINCE R O B === T - R s R R T /B B ESFER | e 2 Do
MR IO C oM inB oo ®sE 0K _io] o & | = o e o W g ah | | em e ik |} BB |[vacuum =1 |IModel sl -
(el o b B e R Sh B M S el R PHE e By i i B e TR0 LI H 5 E Q05
Project Manager 2 > |I[W primary_only - 2 - current source - ) =] N | M primary_only - 2 - current source - Modeler-2 ) | 4 )| | (M primary_only - 2 - current source - Primary currents vs Phase at —1of =]
=-{E primary_only resistance vs freq A= — Primary currents vs Phase at DC A
=Sl 2 - current source (EddyCurrent [ — Matrix1_R(Pri,Pri) [nOhm] J - pC [A/m~2] 1.00 Curve Info max |*
&= 30 Components Setup1 : LastAdaptive n _lpri
&P Model 1 0.001 428 5. OEEEE+BS ] Fregq=1Hz' 1.00
£F Boundaries 2 30.000 15.56 4. EEGFE+BS 075 — -lpri_b1 | ag
=]-#%2 Excitations 4. 3333E+85 ] Freq="1Hz
C Bl Pri iy 4. BEEAE+A5 0.50 Frqu}'g;—t’z 0.50
LG pri_in MW primary_only - Schematic only - S¢ e e 4 ) f 3. BEETE+ES ] -lpri_b3
L pri_out | 5. 3353E+@5 025 Fregq="1Hz"_ o.s0
3. BEERE+BS 3 _lpri_b4
o BEn 0.50
PQC1 788 HS ?.BEETE+ES 0.00 ] Freg="1Hz"
- - Z. 3333E+@5 = Y Freq__lﬁqiz?tﬁ 0.50
}? Analysis 2. BRRaE+a5 ] lpri_b&
[ Optimetrics 1.6667E+B5 -0.25 Freq=1HZ 0.50
7] Results S 1.3333E+05 ] Ipri_b7 | s
lﬁ Field Overlays 1. DEBBE+AS5 -0.50 Freg= ;1 H.-':' —
Eﬂ--{ﬁﬁ:" Schematic only : :::;E:S: 1 Freq="1p|—?27 0.49
=22 Definitions ' 075 — Jeri wil
8. BEEEE +668 . ] Freq=1Hz " 0.51
] -lpri_u2
-1.00 ! ! ! ! , ; ! ; ; , Fregq=1Hz' 0.50
L ] Q.00 125.00 250.00 Jlpri_u3 !
JJ 0 25 50 (mm}) FPhase [deg] Freg=1Hz 050 .
O primary_only 2 _current source - Modeler:1 PT=TES PT=TES
e Primary currents vs Phase at 30kH=z A
4 L4 J - 30kHz 1.00 Curve Info max |°F
[LAafm~2] ’ E lori
Properties b ] -lprn
ropertie o 5. OOBEE+55 T Freg="1Hz" 1.00
4, EEEFE+E5 075 — -lpri 1.00
4. 3333E+B5 3 Freq="30000Hz" ’
G 4. BEGEEE +55 0.50 — __jl'lg;_m 0.49
ol 3. BEGTE+BE . 5 -
g . -lpri_b1 049
3. 3333E+E5 0.25 ] Freq="30000Hz"
5. BEEEE +E5 1 lori
m -lpri_b2
2. BEGEFE+B5 ] Freg="1Hz" 0.50
- 2. 3555E+05 T 0.00 — pri_b2 | ooy
2. BREEE+E5 ] Freq="30000HZ
1 -lpri_b3
1. 66G7E+BS -0.25 Freq=1he 0.50
-4 1. 3333E+@5 b P
-4 ] _Pri_ 0.38
1. BEERE+BS 050 3 Fregq="30000Hz"
Primary has 16 layers . BEEVE+EY 3 _cleribd | psp
3. 3333E+AY ] Freqg="1H="
i i 075 -Ipri_bd
(8 series turns in 2 parallel paths) 2. GEESE+28 ] Freq—30000Hz 045
] Ipri_b5
; -1.00 T T T T T T T T T Freg="1Hz" 0.50
1 I New Page I - ——  SS— 0.00 125.00 250.00 Ipri_b5 ¥
B 0 25 50 {mm) Phase [deq] Freq=30000Hz 057
K| [ v 2 a ~
Ready el Show 0 Messages = Show Progress
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XEV Solutions

DC/DC Power = 8 G =Y ',‘
Converter Transformer

—  Main Supply
Auxiliary Supply

=~ - Combustion
M 3 Engine |

B e o o B

High Voltage .
Battery ’ —

Standex-Meder Eleetronicn
KTOS - 1A40L-TNT

That's Standex |Smart.



[ H Standex-Meder El i
EStandex rarrner | SOLVE | DELIVER™ 2538 CombermeliRend

'MEDER| ssarismy "
e STANDEX PQC1956 Fu I I B I d g € ZVS

Mechanical Specifications

foce = Application: On Board Charger (EV)
=  Qutput Voltage: 28V
W 2 = Qutput Power: 3500W

= Primary Ring Terminals for robust connection
= Secondary bushings improve contact resistance
= 2500VAC Dielectric Withstand Voltage

1

D] [ eEm——
1T
. 1 10T 4 +
| e L7 o *
STANDE). MEDER P —/@’ 3
POCLS56
IDa:: ::;del g E I_ I_
MNOTES:
1. TOLERANCE [UMLESS OTHERWISE SPECIFIED) Qa J H J H 02 D1 L1
- XX +0.4 mm
= 5.6 . XXX 0.2 mm I— |— + —I—
1 2. USE OF A HIGH THERMAL CONMDUCTIVITY MECHAMICAL H - f ' ¥ ¥ 1\ P
BUFFER BETWEEM COLDPLATE AND CORE |15 REQUIRED $»
| @480 85 —I-| |-'— 3. PRELIMIMARY: PENDING CUSTOMER APPROVAL
S 23 4. LS. PAT. 7,450,002 — C
MAX » — N cq —— Q
N P P .
Electrical Specifications
1. Topology: Full Bridge ZVS 9. Temperature Rise: Hot spot - heat sink, max.: +33°C Ns_z
2. Transformer Input Voltage Range: 300-680 VDC 10. Isolation voltage, min.:
3. Converter Qutput after Rectification: IL00OW([2BV/125A) Primary to Secondary and Core: 2500 VaC
4. Turns ratic Np [ Ns1 / Ns2: 10T/1T/1T Sacondary to Core: 500 VDC H
5. Transformer switching frequency: 100 kHz 11. Primary Inductance,Np min.: 1000 pH
6. Duty Cycle, max.: 97% 12, Primary resistance (1-2),max.: 15 mOhm I—' |—
7. Efficiency at Full Power [calc.): 99.4% (21W losses) 13. Secondary resistance{3-4) pus (4-5),max.: 0.3 mOhm
8. Heatsink max. temperature: +B65°C 14. Max. Weight: TBD grams m H I-* Q1 D2
15. Leakage Inductance 1-2/3-4-5 shorted, typ.: L00 nH I— |—
Part Number Rewision Engineer Date Page Number &
PQC1956 PRELIM Sagar Kane 02/18/2016 lofl

Thiss datashest and the information and technical data contained herein, are confidential and proprietary to
Standex-MEDER Bectrenics and shall not be used in whole or in part without Standex-MEDER's written consent.

That's Standex |Smart.
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STANDEX MEDER
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PARTNER | SOLVE | DELIVER™

STANDEX PQC2115

Mechanical Specifications

1350
193

14
142 ™

|

Standex-Meder Electronics
4538 Camberwell Road
Cincinnati, Ohio 45209 USA
+1.513.871.3777

10T i

NOTES:
1

TOLERANCE (UNLESS OTHERWISE SPECIFIED)
. XX204mm
. XXX+0.2 mm

2 USE OF A HIGH THERMAL CONDUCTIVITY MECHANICAL
I BUFFER BETWEEN COLDPLATE AND CORE IS REQUIRED
~ e ; w 3 3 PRELIMINARY: PENDING CUSTOMER APPROVAL
= n z % § = Z 4  US PAT.7,460,002
TEogeld
- - g
&
Electrical Specifications
1. Topology: LLC ZVS Converter 9. Temp. Rise: Hot spot - Ambinet, max.:* +45°C
2. Transformer Input Voltage: 730-880 VDC 10. Minimum Isolation Voltage:
3. Converter ouput after rectification: 60kW (400VDC/75A,400VDC/75A) Primary to Secondary: 1750 VAC
4. Turns Ratio Np/Ns1/Ns2: 10T/47/4T Primary and Secondary to Core: 2000 VAC
5. Transformer Switching Frequency: 80 kHz (60-104 kHz range) 11. Primary Inductance, Np, min.: 39 uH £5%
6. Duty Cycle at Vin=800V Vout=400V, max.: 99% (after rectification) 12. Primary Resistance,Rdc, Np, max.: 3 mOhm
7. Efficiency at 60kW output power (calc.): 99.5% (150W losses) 13. Secondary Resistance, Rdc, Ns1 or Ns2, max: 1 mOhm
8. External Heatsink Temp.,max.: +65°C 14. Max. Weight T8D grams
Ambient Temp.: +45°C 15. Leakage Inductance 1-2/sec. shorted, typ.: 05uH
*Transformer clamped to heatsink. 16. Thermal Impedance:Hot spot - external heatsink: 03'C/wW
Part Number Revision Engineer Date Page Number
PQC2115 PRELIM-3 Sagar Kane 04/20/2017 1ofl

This datasheet and the information and technical data contained herein, are confidential and proprietary 1o
Standex-MEDER Blectronics and shall not be used in whole or in part without Standex-MEDER's written consent.
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Planar Inductor (Low Inductance — High Current)

Electrical Specifications

:_( | o = 1. Nominal Inductance range: 3.0 pH £10%
: 2. Rated Current continuous: 320A
e = . 3. Ripple Current: S0A peak to peak
T | 4. Ripple Frequency': 200 kHz
o S @ =l 5. Base plate/Heatsink temp. max.: + 70 °C
?;. § 6. Alr flow temp..: M/ A
gaé"é—' 23 7. Temp. Rise: Hot spot - Base plate typ.:*® + 48 "C
5o * 8. Minimum Isolation Voltage:

Winding to coreand heatsink

2000 VAL for 1min_

:I:'i | 9. Max. Resistance Rdc of winding: 0.4 mOkhm
32 | & 10. Total losses, calculated: SoW
de _j' 72 12. Max. Weight: TBD grams

*Customer provides heatsink

2000VAC Hipot with Low Leakage Bobbin

That's Standex |Smart.



Planar Transformer/Inductor Request Form

sStondex -

Planar Inductor Request Form

PARTNER | SOLVE | DELIVER®

Fill out a design request today!

WWe meet 2ach UNique Nesd, encompassing our global capabillties to partner, S0ive, and dellvers custom enginesrsd solutions. Compiste the
form below and our enginess and product specalsts wil Teview Your request and respond with INfonTaEtion targetng your apglication.

¢ Inductor Application

Diasign Priofie - Coif} Haeighl? Efceny?

i ]

* RFQ Cmantities
Targed Prica

Ly

ELECTRICAL SPECIFICATIONS

* Oparating Frequancy

¢ Wimding 1 HH
Winding 2 wH
Windieg & T
Windieg 4 HH
Windieg & HH
[ a0 FHL T
Induictafen it

* Max AC Pesk to Peak Ripple Current
* isoistion Reguirsments
s Fnsuramets | Frssded)

Ciosagrngen M mau nirments (iF needed)

CUSTOMER INFORMATION
¢ Mame
+ Company
¢ Email
Teuphine
Etrwel Adeas

Gy

FEFEE B

k

v
At
Ao
v
At

* reguired Aelds
Wty i e g Plahar b i b
Earrpbe Cuantity Eal Bainual Lsage
MECHANICAL SPECIFICATIONS
icn CFrees koo B Frim L w H
Tarrinatien Syl
Expbinin Cibwai
COOLING SPECIFICATIONS
¢ Max Ambient Temperature o
s, Alicrwind Trarib i r 3 e
Cosing Con skfersdions
1)* Aleflow? T L raas  Arow L FM
L A e A R
i Dot IN
F)* Coldplatet bl Dol Tamp.
T P R R L]

) Ctwai S o i oo

* State | Province | Region
* Zip ! Postal Code

Caffrrmily

2 Standex |
 MEDER |F

pLeceTmanicy

PARTNER | SOLVE | DELIVER®

Fill out a design request today!

Planar Transformer Request Form

¥Wa meet aach Unigue Nead, encompassing our global capabillties b partner, Soive, and dellver® custom enginesrsd s0/utons. Compiate the
o elow and Cur engiNesrs and proous specialsts Wil Neview Your raquest and respond with INforTation tarpesng your apolication.

*+ Application
Diesign Prioitien - Cost? Haight? Efidency?

° reguired Aedds

[ @ @ o o=
* RFQ Guantities
Taigsl Prica UG
[EF_ 25
ELECTRICAL SPECIFICATIONS
* Topabegy Foreard

" Fiyfach CoBRLoLE - Bopd seak cumen © Mipbeck IVIcorsinuae -
Bempy v or ai bad conaifonn, " LLE Remonant - RSy R T
ey ey b condfons B sparsng (Engs, meveiorn Fomit
LR T TUT e g

Whyy i o 2 Pianar b fap—
Baftpe Cusntity Eat Aniual Lsdage
COOLING SPECIFICATIONS

* Mar Ambient Temperature

Min. Aliirwws Trarod Ta 1] -]
Cositng Cenpiderstions

1)° AlrflowT Yo e R T S

Fiae Dhrrasisr
) Goldplatet . Coicplain Tamp
= v g

o[ Tt T T 2
MECHAMICAL SPECIFICATIONS

i Do b b L W

Tafrination Style MDY

Exglain Othed

Tuar Rt Mgk 1
Turm Rate Moihlec 2

Tum Rt Kafhbes &
Tuim Fate: hafhbes 4

CFM

Ll W By

* Oparsting Frequamcy [
* Total Gutput Powar W
- -
* Input Yolage wide * Input Woltage e
- -
Dy Copcin ] * Dty Gycle -
Porirrady Coarad TagT Becondaty Canle Tag?
* Owput 1 WV} sl
Ot 2 Wik} bl
Ol & W} TN
Ot 4 WiV} e
* b olathen Ve wde wac
EEWY D SO Tur Y
CUSTOMER INFORMATION
° Hamw
* Company
* Email
Temphone
Exvmed Bl osia
Gy

* Btatn | Frovince | Region
* Lip | Postal Gode
* Country

Comments
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THANK YOU!

Learn more about Standex-Meder Electronics

Follow us on Twitter

,Like“ us on Facebook Connect with us on Google +

Contact us on LinkedIn

Contact with us on Xing

Watch our Videos on YouTube Read our Blog

0)5 2] €

That's Standex |Smart.


https://www.linkedin.com/company/standex-meder-electronics
https://twitter.com/StandexMeder
https://www.xing.com/companies/standexmederelectronicsgmbheinunternehmenderstandexinternationalinc.
https://www.youtube.com/user/MEDERelectronic
https://plus.google.com/+Standexmeder/posts
https://www.facebook.com/StandexMeder
http://www.standexmeder.blogspot.de/
https://standexelectronics.com/

