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Magnetics Design Module (MDM)
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Multi-Level Lossy Transformer
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1 Tude "disciplines.wvams" N
2
3
4
5
[+ 3.1415926535897
7
3 .
g module p11(win_rf, wvout);
10
11
12 phase_detector #(. ga1r1( )y .pd_typeiphase_detect_type) )
13 (vlocal_osc,vin_rf,vout_ph_det);
14
15 VEO #l.amp(l),.center_freq(vco_center_freq),
16 .veo_gainivco_gain) )
17 0sC (vout,vlocal_osc);
19 Tpf_lstaorder #(.bandwidcth{vout_filt_bandwidth) )
0 1pf (vout_ph_det,vout);
21
22 electrical wvin_rf, vlocal_osc, vout_ph_det, wout;
23 parameter real vout_Tilt_bandwidth=130.0;
24 parameter real vco_gain=1K;
25 parameter real vco_center_freg=2.5K;
5 parameter integer phase_detect_type = "MULT;
27
28
29
30 endmadule
=i
32
33 .
34 module weol(vin, wvoutl;
35 input wving
35 output wvout;
37 electrical win, wvout;
38 parameter real amp =
39 parameter real center freq = 2.5k;
40 parameter real wco_gain = 1K;
41 . v
A7 real e ff reanter fren in rads
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Function Name Description

$rdist_chi_square

Chi square distribution

$rdist_erlang

Erlang distribution

$rdist_exponential

Exponential distribution

$rdist_normal

Normal (Gaussian) distribution

$rdist_poisson

Poisson distribution

$rdist_t

T distribution

$rdist_uniform

Uniform distribution
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Magnetics Design Module (MDM)
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50 BY L H8O| 75t S22 MI0! AHE Inductoret ¥ty S MY
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8l 2 Z Simulation® &= U&L|LCH
17 Inductor 2R
«» SIMPLIS Magnetics Design Module — O x
File Help I"\’
s =E i Finish Cancel

Wl Core = winding +k, Cooling

ERI 1 air gap ~ ~
ETD 1 air gap
ETD 3 air gaps
P 1 air gap
P 3 air gaps
PM 1 air gap
PM 3 air gaps Core Spedifications: Save to MagDB
PQ 1 air gap
:S.-‘ i aal‘rr%aa%s Core type: |RM 3 air gaps v
RM 3 air gaps
= | EPCOS
~-# RM 10 (low profile) Fixed
- % RM 12 Height of one Half (h):

3.9 mm
# RM 12 (low profile) &) (=) [A) R | | Manufacturing View 1:
® RM 14 — T

-~ # RM 14 (low profile) Width (w): 11 [
=% BRM 4 (low profile)
-~ # RM 5 (low profile) Minimum Inner Width (wim):

# RM 6 (low profile) ) 5.8 mm

~-# RM 7 (low profile)

B
(@
G

e R R A e R R R ]

W
Maximum Inner Width (wix): 3
Core Material ~

(= | Ferrite
Ferroxcube Mid-leg Diameter (dm): 3.9
# 3C81+

- @ 3C04+

- 3E27+
* 3F3+

=k | EPCOS Y Air Gap Size (gap): nnz hd

Length (I): 4.6 mm

Inductor 2| 4<%, MDM Module 2 &X[3}11 Part Selector Ol A Magnetics = Inductor -
Multi-Level Lossy PWL Inductor (Version 8.0+)= XMEHSIO HYX|StD HHX|E HES
Double Click 3}0 Pop-up == &Hd &AM 21Z2| Model level B8 EHO| Level 2 &
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v ok
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J  Edit Multi-Level PWL Inductor: L1 ? X

Multi-Level Lossy PWL Inductor (Version 8.0+)

Madel level Parameters
8 ::BVB: ? Parameters Use IC?
Bve
® Level 2 . ERROR: Mo Model Has Been Created For This Inductor, Initial condition El: A
SIMPLIS MDM Madel Create with SIMPLIS MOM,,, L] Use Guantity?
Write MDM generated model parameters to all lower model levels? Quantity |1 -

[ Power probe calculates detailed losses (Core, Winding. etc,) and temperatures using MODM post processing,

Fundarmental frequency | 100k = Hz | Wave shape |Piecewise linear (PWL

MDM & Zojo| T2, ®Efet 27| J2|m otojo] M=, WESH 37|, Y, BN 42
MeEistn, QISEE TEY 4 A= HBHQ GUl BHS MIULILL A8IE
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M2 B, Part Selector O|A Magnetics = Transformers - Multi-Level Lossy
Transformer (Version 8.4+)E Click 50 HYX|& [ Pop-up &= &8 HO|AM Level 32

HEsie M2 &+ ASLICL

J Define -Level Lo sforme ? b
Model level Windings  Model parameters
() Level 0 Model
) Level 1
() Level 2 I EFROR: Mo Model Has Been Created For This Transformear,
@® Level 3 Ma level 3 model

No level 3 model has been created

When you create a transformer model using the Magnetics Design Module,
electrical models are crested for each model level, The existing model
parameters on this dialog will be owerwritten with the new parameter values if
you check this bow:

Write MDM generated model parameters to all lower model levels?
Create Transformer Model with SIMPLIS MDB,

<> SIMPLIS Magnetics Design Module = O X
File Help
ed=E 1 Finish Cancel
Wl Core .= Winding %, Cooling

1: Primary 1
Placement Method Simple pe |2} =) 19) R [[] Manufacturing View 2: Secondary 1

Number of Windings 34 3: Secondary 2

e AWGIE | vwwewygwemes—rrmmary
* AWG27
® AWG28 Filor: 1/5] (None v
® AWG29
® AWG30 Leg: CENTER v
® AWG31
® AWG32 Bobbin Pins
® AWG33 Position Caption Position Caption

® AWG34 Start |Left End |Left -
® AWG3S5

* AWG36

ol
~
ol
ol
ol
~
»
~
-
»
%
~

w1: Winding 1 (No Group) \{b
® customized A |  Copper (drawn wire) 2
Predefined Windings
® AWGI0 Litz Round
® AWG11 Winding Parameters
® AWG12 Total Diameter (d): 221 mm
® AWG13
® AWG14 Strand Conductor Diameter (di): 0.07 mm
® AWG15
® AWG16 Number of Strands (n): 405
® AWG17
|| BB Winding Spacing v
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AFMISED MESE 2A BA
(<] Mot o %!- |_I- = T
«» MDM Results for TX1 (simplis_pop1) - O X
Losses By Winding Waveforms L vs. Current Transformer Design
Results
Chart Type Bar Graph Sort By
Liag / Ly 6-559 mH / 76.959 pH
Losses by Component
Total Losses 0.087 W 0.07
0.065
Core Losses 0.061 W 0.061
0.08
Winding Losses 0.026 W 0.055
DC Bias Current Losses 0.012 W 0.05
AC Conduction Losses 0.012 W 0.045
Skin Effect Losses 0.000 W @ 0.04
Proximity Effect Losses 0.002 W  0.035
—
Core Temperature 25.590 °C - 0.026
pe ) 0.025 —:
Winding Temperature 25.758 °C 0.02 inding Losses) = 0.002
0.015
Total Boxed Volume  143.154 cm? 0.01
0.005
0]
Winding Losses Core Losses
B DC Bias @ AC Conduction — Skin Losses M Proximity M Core
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File Help
ad =B i¥ Finish Cancel
W Core = Winding *& Couling
~|l@ (=
cooling Concept =
Forced Convection -
Ambient temperature: 25| °C
Orientation (Gravity Direction)  Side Definition Air Flow Gravity
Top-Down ~ hw
Air Flow L Tgap —> $
Direction: | Left-Right ~ Lot Right i
Speed: 2.2 mfs
Batom wm h
Convection Sides -
o &
[ front o| KW [ e " W Air Flow Gravity
[ back 2.2 KW /| o
[ et > ®
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[ tan hd
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> 5IMPLIS MagDB — O *
File Edit
Bﬁ Core Materials Lﬁ Core Dimensions r 4 Conductor Materials r ,'—::’ Conductor Dimensions |
Cylinder + Round Block|+| : Parameter Description Core Shape Diagram Type:
EE 1 air gap i Height of one Half .
EE 3 air gaps =i width - Stackable
EE multiple air gaps B L In_nerW|dt.h e L] No
EE scriptable air gaps || wm Mid-leg Width - —
EFD 1 air gap 1 Length _
£FD 3 air i|gap Air Gap Size =m L]
airgaps i|nw Window Height
El 3 air gaps i[a Mid Leg Distance - w -
EP 1 air gap i|im Mide Leg Thickness i T
EP 3 air gaps i o [ m
EFD 10/5/3 3 Gaps ¢ Core: Type: |EFD 3 air gaps | | Stackable: Mo
EFD 15/8/5 3 Gaps i Core h Oi
EFD 2011017 3 Gaps : Name: | EFD 20/10/7 3 Gaps| ore Shape Diagram
EFD 25/13/9 3 Gaps Manufacturer: | | x
EFD 30/15/9 3 Gaps i o |
Dimensions i
Discard Changes Measure Value Unit L,
Save Changes n 10 mm
W 20 mm
: Save As wi 154 mm Lwm h
i wm 8.9 mm
i Bobbins | 6.65 mm .
| gap 0.01 mm i b —.
: hw 77 mm i i 1
|| Adddatasheet | g 017 mm Pl Jim § .
i Im 36 mm E =
i Add New Diagram
New | Detete | Export | Reme. | I:l Eeme Lo
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