PMP23547 8 kW Al Server PSU

m——

o ] AC Input voltage 180 V to 305 V
» Peak Efficiency 97.5 % with fan
Output voltage 48 V
* A-A Connected 3 Phase LLC
Output Power 8 kW

e 200 kHz — 1.5 MHz
* Reduced resonant tank currents

Switching frequency 70 kHz — 1.2 MHz

Topology TCM Totem Pole PFC
* In/output current cancellation 3 Phase LLC
» 3 Phase Totem Pole PFC Key Enabling ICs LMG3527R030
LMG3100R017
* ZVS across line and load TMS320F280039C
70 kHz — 1.2 MHz TMS320F28P550SJ
- Q1 Q3 Qs SR1 SR3, SRS
» Available Q2 2025 JE;} I JE‘} _In JE‘} i
700 mm x 68.5 mm x 32 mm — * —s —Ls s

Al

—||_’_|s2 —||___154 —||_:ls6 J':.i} Ss jz jﬁ js- j%} j::l} j%\]

A\
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Key Tl Parts

ORING Control:
LM74800

LMG3527R030 | LMG3527R030 | LMG352 7R030 LMG3100R017 [ LMG3100R017 | LMG3100R017
S — s s —]
x3 x3 x3
LMG3527R030 [ LMG3527R030 | LMG3527R030
S, S; _| Ss J S; 2
f-r"l
Hall Sensor: TMCS1133B1QDVGR |7
Hall Sensor: TMCS1133B1QDVGR_} @ =
) O]
Hall Sensor: TMCS1133B1QDVGR | -~ @
X
LMG3527R030 | LMG3527R030 | LMG3527R030 | °
O s L
LMG3527R030 | LMG3527R030 | LMG3527R030 LMG3100R017 | LMG3100R017 | LMG3100R017
—[_sw — 5. s s s —s»
x3 x3 x3
PFC Control: LLC Control:
TMS320F280039C TMS320F28P5505)
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Top view

EMI Fiter

Lowfrequency PFC FETs

Primary Control

3 PhaseTCM PFC

Bulk Capacitance

Secondary Control

3 PhaseA-ALLC
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Side view
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Isometric view
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Worst Case Power Losses — Calculated at 180 V, .

Efficiency: 95.1%
Element Loss(W) n Devices per Card Loss per Card Total Loss (W)
LLC,xfmr,each 10.01 3 30.03
LLC,pri,fet,each 6.19 6 2 12.38 37.14
LLC,sec,fet,each 468 18 6 28.10 84.31
LLC,cin,each 0.00 3 0.00
LLC,cout,each 0.00 7 0.00
LLC,cres,each 0.52 12 6.29
LLC,bias 229 1 2.29
LLC,oring,each 1.82 4 4 7.29 7.29
PFC,GaN,fet,each 10.56 6 2 21.12 63.36
PFC,LF,fet,each 6.49 4 4 25.95 25.95
PFC,ind,each 724 3 21.72
PFC,cbulk,1,each 6.85 2 13.70
PFC,cbulk,2,each 9.11 1 9.11
PFC,cmc,each 7.92 2 15.84
Fan 80.00 1 80.00
PFC bias 200 1 2.00
Bias loss 9.37 1 9.37
Relay 599 1 5.99
Total 414.38
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PFC Inductor Selection

* The target inductance value is selected based on the lowest desired operating
frequency.

ng,peak ) (Vout—Vg,peak)

o I =
gTcM 2‘fmin'Vout‘(Izvs‘Vg,peak+2'P)
- Vy peak 1S the peak line voltage at the maximum AC RMS voltage

V, .t IS the PFC output voltage

— fmin 1S the minimum desired operating frequency
- L,,s 1s the required negative current for ZVS

P is the maximum output power

7
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PFC Inductance and Frequency

?’0 T T T T T 65 U T T T T |
. B0L
This plot shows compares the 601 1
actual operating frequency as & 20 <
predicted from the governing < 40 o 550 Maxi induct t 1
differential equations to the g 50l é aximum Inductor curren
equation below. E § S0p 1
20¢ o
10F 3 45+ ]
0E I I I | I 3 L I | I I I
20 30 40 50 60 70 20 30 40 50 60 70
fun (KHZ) oo (KH2) Number of ::’hases
0f T ‘ T T R —
! ] b Minimum inductor current
S0l Lotom = Vg.peak{vout'vg,peak) ] e
T & 2Tmin Vaut{-rl\rs Vg, peak+2 P) E
= = A 1
= 150 1 4
= E sl ]
F qof i E
=
=
5 i -8 ]
O . . . I | e —10 b . I | | |
20 30 40 50 60 70 20 30 40 50 60 70
Tmin (kHZ) fmin (kHZ)
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Final inductance considerations

» 3 phases was chosen over 4 in order to simplify the control and minimize the
overall solution volume.

 f .., = 30-35 kHz was chosen in order to minimize the peak inductor current.
* The resulting target inductance chosen was ~15 pH

9
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PFC Inductor Requirements [&atis

Vims = 180.0V, Ly =14.9 yH, P = 2670 W

« The top set of plots shows the maximum )
peak to peak current in steady state (red), o m
the average current (blue) and the peak i o — e
inductor current during a surge event - « /_v
(green). T e N
« The additional 2 cases have lower current B
levels but they illustrate the range of o /\A/
frequencies that the inductor will be e X ~ omercrs
subjected to. s o /_\/
P -
Ly = =V e A A4
- E o
Jis, | /NN

15 10 1
Time (ms) Time (ms)

o
[y
=)
o
o

—CS; S LS it
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PFC Inductor

B
UNIT & mm
Cyntec A = geiNgs
24 =
| wR | Qi
o ] E = 335205
o F = 03 REF.
G = 5.0 REF,
o
0 o> -
» ~ )
0 o
: \__ 03604
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3 Phase Basics

« Sine wave conversions for A—Y conversions assuming A Connection
balanced loading.
_ Yarms _ 3
VY,rms
_ larms _ 1
IY,rms \/§
_ A _3

Zy

e A—A architecture is chosen due to the reduced RMS
currents flowing in the resonant tank.

 First harmonic load resistance approximations for 3 phase
LLC topologies assuming balanced loading.

18-Vout

_ R — ou
eq.A w2 Ioyt
6-Vout

_ R — ou
eq,Y 2Tyt

12
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FHA Model Verification (8 kW) E;E%OTZHZ

18t Harmonic Gain Plot: Jnrom ___(SLmliRe _ s

o,norm (S Lm)||Re+s L|,+SL Np

c
2.0
7 — FHA Model |
1.8) — PLECS
1.6 ]
R B,
L eq.A 2T
1.4- o] ]
L R Vo
= eq,Y
5 |
1.2
1.0F
0.8 ' J J : t ' x N
200 300 400 500

fs, Switching Frequency (kHz)
13
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LLC Tank Considerations .

12

10

Ly (uH)

+ A
©oN A D o o
3
]
©

[

=300 kHz

140

=5

00 110 120 130

fonin (KHZ)

150

6

4

100 110 120 130 140
fI’TIH’T (kHZ)

150

4
100 110 120 130 140
fmin (kHZ)

16

14

3‘- 12

= 10
e
-~

12

10

Lr,A {.UH)

\

Ly a (WH)
N W A oo N

100 110 120 130 140

fmin (kHZ)

150

150

Lm,A/Lr,A

|

20

f. = 500 kHz, chosen to minimize tank component size

n = 9 chosen to minimize C,,, required for hold up.

Equivalent performance n = 10 requires larger

inductance values.

=500 kHz

180 200 220 240
fmin (kHZ)

160

180 200 220 240
fmin (kHZ)

160

|\

L a (kH)
Now A g o N

Lm,A/Lr,A

160 180 200 220 240

fmin (kHZ)

/

160 180 200 220 240

fmin (kHZ}

vin‘min

— 250V
— 300V
— 350V
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3 Phase LLC Tank Design

A-A
| | | | e L.=31pH
Ql Q3 Q5 SR1 SR3 SR5
| %3 53 3 1 53 B3
: e C,=32.7nF
| L e n/n,=9
L /\M/’CL < < T p/ s
T ‘\\j ég e L,/L,=8
' e f.=500kHz
QZ'J Q4'_ Q6|J'__L SR2 SR:E SR|6J
« J;‘} J:‘S 3 : J:‘} _I:‘}
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Sufficient gain for:

FHA Gain Plot - full power operation under hold up conditions.

« 2x transient load conditions.

Vinnorm (sLm)IRe Ns

1 st
Vonorm (sLpy)|Re+sLy+ _% Mp

Harmonic Gain Plot:

' ] ' ' Ly | 31x10°

Full power Ly, | 248x107

2 under hold up Crn [32.6843x107°
i T Power —
L, |1.03333x10
— 0kwW -
Ly |826667x10"
— 2kW

¢, |98.0528 x107°
— 4kwW £ 500. % 10°

c 1r | —ekw | 9.
& | — 8kW 5 1.
1ok e 14.1817
Vo 48.
12kW | 1, 166 667
— 14kW | P, 8.x10°
051 2x load 1
: 16 kW Vo nom 48.
transient — —
Regs |525.249x1073
' - I . . L . ] Regy [175.083 %1073
100 200 500 1000 2000

fs, Switching Frequency (kHz)
16

TI Confidential — NDA Restrictions

i3 TExAs INSTRUMENTS



Transformer with integrated current sense

Cyntec
BeH-24062
DEIT 000 92 Max,

o U T T T
T e feg——  — T:“Es—as_ . 215 == e
==t—— 42 Max.
S0 Max.
186- . e
4100 — —
) : “]: Transformer
o
=5 O Q ﬁ 1 ; 4
e a | S PR ot g s st
296900 29150, IEJ o In| are y < )
1821 o o s o
7=0 T]T o 1 )
L A ¥) A
‘T T T PRI. 1T g 200TS  SEC.
2 L 5
by 50808
63321,
Lt 1:500 turn current transformer will

also be evaluated.
17
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Operating Waveforms

AC line drop out (20 ms)  Maximum steady state Low duty cycle transient.
Inductor . ;
operating Do not consider for

- L, =3.1pH thermal impact.

=168 A, f; = 479.8 kHz, Vi, = 4500V

=112A f;=2899kHz, Vi, =3250V lpriyms = 94 A, f; = 5014 kHz, Vi, = 4500V

* Transformer o w _A
—L,=248pH % % / O“ //\“ /)\\ /A\ -
— Turns ratio: -i_ / \\ i,

=

Cd

(A}

Ampltude
b =
Amplitude (A}

Time (ys) Time (us)

=T15A =1438A

=7715A

100 200+ 8
100
50 100 q
50
0 2 0 =
3 E
-50 1 5o ~100 1
—100[ ]
-100 —200
I | | L L L I | | | L
0 2 4 6 8 10 0 1 2 3 4
Time (us) Time (us) Time (us)

=)

Amplitude (4)

Ampliude (A)
Amplitude (A)
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PLECS Model
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Back up
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Z\VS behavior 16 kW

Vph1:Measured voltage : Delta-Delta Vph2:Measured voltage : Delta-Delta Vph3:Measured voltage : Delta-Delta /ph1:Measured voltage : Wye-Wy¢ /ph2:Measured voltage : Wye-Wy¢ /ph3:Measured voltage : Wye-Wy¢
400+ 4
200

0
Iph1:Measured current : Delta-Delta Iph2:Measured current : Delta-Delta Iph3:Measured current : Delta-Delta phi:Measured current : Wye-Wye ph2:Measured current : Wye-Wye ph3:Measured current : Wye-Wys
50 50
0-
30 -
i T T i
2.9950 2.9955 2.9960 2.9965 2.9970 29975 2.9980 2.9985 2.9990 2.9995 x le-3 2.9950 2.9955 2.9960 2.9965 2.9970 2.9975 2.9980 2.9985 2.9990 2.9995 x le-3
Time [ s Time /s
Jph1:Measured voltage : Delta-Wye — /ph2:Measured voltage : Delta-Wye — /ph3:Measured voltage : Delta-Wye Jph1:Measured voltage : Wye-Delt: — /ph2:Measured voltage : Wye-Delt: — /ph3:Measured voltage : Wye-Delt:
I [ - I S N SN
ﬂ}T —— | - Tl w C | -
A- | | | | | | |
| | SN S B | J J il [ M E— | | S | ] U
phi:Measured current : Delta-Wye — ph2:Measured current : Delta-Wye — ph3:Measured current : Delta-Wye phi:Measured current : Wye-Deltz — ph2:Measured current : Wye-Delt: — ph3:Measured current : Wye-Deltz
- // \ V4 / \ . yd \ B / \
A A
/ \ \
- / AN / - / - AN / -
2.9950 2.9955 2.9960 2.9965 2.9970 2.9975 2.9980 2.9985 2.9990 2.9995 x le-3 2.9950 2.9955 2.9960 2.9965 2.9970 2.9975 2.9980 2.9985 2.9990 2.9995 x le-3
Time /s Time /s
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V,, = 450 V

L oad Transient ATy
Poy = 8 kKW — 16 kW

ph1:Measured current : Wye-Wye — ph2:Measured current : Wye-Wy¢ —— ph3:Measured current : Wye-Wye

‘ph1:Measured current : Delta-Delte — ph2:Measured current : Delta-Delt: —— ph3:Measured current : Delta-Delt: R

0 0
-100 -100
. Jout:Measured voltage : Delta-Delt: /out:Measured voltage : Wye-Wyt
47 47
15 1.6 1.7 1.8 19 2.0 2.1 2.2 23 2.4 25 x le-3 15 1.6 17 18 1.9 2.0 2.1 22 23 2.4 25 x 1e-3
Time /s Time /s
—— phi:Measured current : Delta-Wye — ph2:Measured current : Delta-Wye¢ — ph3:Measured current : Delta-Wye ~— phi:Measured current : Wye-Delt: — ph2:Measured current : Wye-Delt: — ‘ph3:Measured current : Wye-Delt:

~— Jout:Measured voltage : Wye-Delt:

~— Jout:Measured voltage : Delta-Wy¢

47 v 47 v
P ; 46 T

. § 18 1.9 2.0 2.1 22 23 24 25 x 1e-3 15 1.6 17 1.8 1.9 2.0 2.1 22 23 24 25 x 13 22

Time /s Time / s
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State Plane — 16 kW

0.

—

A-A

-0.2
-0..
-0.4

o
-0.!

Stat
0. /
0.4
0.
: N-Y
0.1 -
0.
-0.1 /
-0. \ /
-0, \/I
-0.: /
-0.
-0.6 2 0.6

<

i L

S 6 © o 9o o o o
[ [
P I

N
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Resonance — Switch States

Delta-Delta & Wye-Wye Delta-Wye Wye-Delta

Ql Q4 Q5 D1 D4 D5 Ql Q4 Q5 D1 D4 D5 Ql Q4 Q5 D2 D4 D5
Ql Q4 Q5 D1 D4 D5 Ql Q4 Q5 D1 D4 Ql Q4 Q5 D4 D5
Ql Q4 Q6 D1 D4 D6 Ql Q4 Q6 D1 D4 D6 Ql Q4 Q6 D1 D4 D5
Ql Q4 Q6 D1 D4 D6 Ql Q4 Q6 D1 D6 Ql Q4 Q6 D1 D4

Ql Q3 Q6 D1 D3 D6 Ql Q3 Q6 D1 D3 D6 Ql Q3 Q6 D1 D4 D6
Ql Q3 Q6 D1 D3 D6 Q1 Q3 Q6 D3 D6 Ql Q3 Q6 D1 D6
Q2 Q3 Q6 D2 D3 D6 Q2 Q3 Q6 D2 D3 D6 Q2 Q3 Q6 D1 D3 D6
Q2 Q3 Q6 D2 D3 D6 Q2 Q3 Q6 D2 D3 Q2 Q3 Q6 D3 D6
Q2 Q3 Q5 D2 D3 D5 Q2 Q3 Q5 D2 D3 D5 Q2 Q3 Q5 D2 D3 D6
Q2 Q3 Q5 D2 D3 D5 Q2 Q3 Q5 D2 D5 Q2 Q3 Q5 D2 D3

Q2 Q4 Q5 D2 D4 D5 Q2 Q4 Q5 D2 D4 D5 Q2 Q4 Q5 D2 D3 D5
Q2 Q4 Q5 D2 D4 D5 Q2 Q4 Q5 D4 D5 Q2 Q4 Q5 D2 D5
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Resonance — Positive %2 Cycle States

DmuJJ%hﬁ o MMFJJ$$E > munﬁ
mm HL i 2l

nnnnnnnnnnnn

,,,,,,,,,,,,,,,,,,

fﬁ e fﬁ f@ﬂ f@w o
S e P e
T S e ) P

T T e ] P
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A-A States

n

A ot

Al

_ JE}} _ o2 % % o
Below Resonance Resonance Above Resonance
Ql Q4 Q5 D1 D4 D5 Q1 Q4 Q5 D1 D4 D5 Q1 Q4 Q5 D2 D4 D5
Q1 Q4 Q5 D1 D4 Q1 Q4 Q5 D1 D4 D5 Q1 Q4 Q5 D1 D4 D5
Q1 Q4 Q6 D1 D4 D6 Q1 Q4 Q6 D1 D4 D6 Q1 Q4 Q6 D1 D4 D5
Ql Q4 Q6 D1 D6 Q1 Q4 Q6 D1 D4 D6 Q1 Q4 Q6 D1 D4 D6
Ql Q3 Q6 D1 D3 D6 Q1 Q3 Q6 D1 D3 D6 Q1 Q3 Q6 D1 D4 D6
Ql Q3 Q6 D3 D6 Q1 Q3 Q6 D1 D3 D6 Ql Q3 Q6 D1 D3 D6
Q2 Q3 Q6 D2 D3 D6 Q2 Q3 Q6 D2 D3 D6 Q2 Q3 Q6 D2 D3 D6
Q2 Q3 Q6 D2 D3 Q2 Q3 Q6 D2 D3 D6 Q2 Q3 Q6 D2 D3 D6
Q2 Q3 Q5 D2 D3 D5 Q2 Q3 Q5 D2 D3 D5 Q2 Q3 Q5 D2 D3 D6
Q2 Q3 Q5 D2 D5 Q2 Q3 Q5 D2 D3 D5 Q2 Q3 Q5 D2 D3 D5
Q2 Q4 Q5 D2 D4 D5 Q2 Q4 Q5 D2 D4 D5 Q2 Q4 Q5 D2 D3 D5
Q2 Q4 Q5 D4 D5 Q2 Q4 Q5 D2 D4 D5 Q2 Q4 Q5 D2 D4 D5
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Phase States — Greean m

0.6—

0.4f

State Plane

1 (t({1r,0-Tm0) 02|
v]]]]_’]_ (t) a [Cf Vcb 0t p’c1' 0 | — Above Resonance (600 V)
o ) — 0.0 — Below Resonance (450 V)
1 i |'r].E,0 .T]I 0 = [ — Resonance (480 V)
Vlm,z (t) = [—C Vegn = Fer -0.2}
“ T
1 (*Fmo-Tigo) -]
vlm,s(f) ;[—C == +Veb0- Fegd
o r L
_OFU.E -04 -02 0.0 0.2 0.4 0.6
nv, nvo-V\ V\m

f<f O
.

=4
f=f. .©

f>f -

14, i
SRR

T
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"'lm,l(t) % [!I:Y]I,()C;J'lb,o\l e VELOI
A_A States vlm,z(t) %[@+ch,0—%0
Below Resonance Resonance Above Resonance [ums®| [ a ra

A-A - -

| RN J J Hh N J J RO T J
G RN =G I Ir =)

[%3ﬁwf%mefwa” ?foW1
et e e

T e P
T T e T e
SR T e T e
fﬂ(&%% B e T e
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State Plane

State Plots Below Resonance (450 V)

ots

State Plane Below Resonance (450 V)
0.
0.4 6
" r\,\ /\,\
s 0o 0.4
-0.2
-04 02
05 1 2 3 4
t - 00
0.
0.4 “02
0.2
g 00 ~04
-0.2
-0.4 06
06 TSos -04 02 00 0.2 0.4
0 1 2 3 4 m

Slale F‘Iols Resonance (480 V)

0.6

0.6

0.4

0.2

Slale Plots Above Resonance (EOO V)

"""" State Plots Above Resonance (600 V)
06 . — — — .
04
4 02
) 1 2 3 4
t - 00
0.6¢
04r _02
% 04
\/ N N
-04f 0 | | |
_osl o | “-os -04 -0.2 0.0 0.2 0.4 0.8
] 1 2 3 4 m

State Plane Resonance (480 V)

-0.8
-0.6

-04 -02 00 02
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3 Phase LLC

Cc1

A1 |
n

53

Qas

J

1

A-A

c1

]|

A-A & Y-Y behave the same and
A-Y & Y-A behave the same but these pairs behave different.

-

.
i

Al

P

QE

Q1 Q3
o0 xo o Anx _n
@ == L
a ==
Q2 Q4 Q6
= -
X2 X0 xos J J
a1l Q3
A0 A 0 A _]q % Jt %
c2 :: 1
a ==
Q2 Q4 Q6
| ot
A D2 A D A 06 J J::lj

ﬁ
-
I

Iy=2

R

Zn=3-Zy
A 01 A D3 A 05

c2

\
n

-

A A 04 A D5
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Y-Y vs. A-A States

at Q3 as A-A

Jﬁ‘} J% J% xo y i %o
3%3 Ere Loof L

Vo

NESIES
IR

n

)
n
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A-A vs. A-Y States

A-A

jg} j{} j{} S R
<<j éj:::-'\
ji} ji} ji} I R

NS
TR

Y|
Nn

\|
N
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Below Resonant Magnetizing Voltage Solutions

Interval 1
Tank Voltages Magnetizing Voltages
—Vim(®) Vi + V(@) + 17V, Vim(?) V@) =nV,
Exact Lm (vcb(r)’vcr(r)’Vm+n Vo)*” Lr VD Lm (’Vcb(t)+vc[(.t)’yin+n V0)+Lr n VD’Z Vm) Lm (*V;b(f)+vc[(f)+Vm*?’.‘ Va)’nLr Va — Lm (’vcb(r)+vcr(r)+ Viﬂ+M Va)+n Lr Va
2(LntLy) 2(Ln+L;) 2(Ln+Ls) 2(LntLy)
Ln/Lime | L (o) = vl = Vin + 1 Vo) | 5 (=vao(®) + veel®) = Vig + 1 V) |3 (=vep (@) + veel D) + Vi = 11 V)| 3 (Veo(t) = Vel ®) = Vi = 11 V)
nvozvin Lm/eroo % (vcb(t) - Vcr(t)) % (vcr(t) - vcb(t)) % (vcr(t) - vcb(t)) % (vcb(t) - vcr(t) -2n Vo)
Interval 2
Tank Voltages Magnetizing Voltages
~Vim(?) Vin + vim(®) = n 'V, Vim(?) nVo—vim(®)
Exact _Ln (Ve Vel O)—Fratn Vo 4n L, ¥, Ly (Veg ()~ Verl8)+ ViaN Vo) 4L, 2 Vg1 7p) Ly (veg ) Vel )—Vi#n Vo )40 L, ¥, Ly (Veg(§)+Verlt)+ Vit o+ L. W,
2 (Ly+L,) 2(Lp+L,) 2(Ly,tL;) 2(LyptLy)
Lm/eroo % (_vcg(t) + vcr(t) + Vin —-n Vo) % (vcg(t) - vcr(t) + Vin -n Vo) % (ch(f) - vcr(t) - Vin +n Vo) % (—ch(t) + Vcr(t) + Vin +n Vo)
nVonin Lm/eroo % [vcr(t) - ch(f)) % (vcg(t) - vcr(t)) % (ch(t) - vcr(t)) % (—ch(f) + vcr(t) +2n Vo)
Interval 3
Tank Voltages Magnetizing Voltages
— Vi (?) Vit i@ +nV, Vi (?) V(@ -nV,
Exact Ly (Vep )+ (O~ Vigtn Vo )40 L ¥, Ly (Vo 8)Veg )= Vig+11 Fo)+L, (1 V=2 V) Ly (Ve () Voo (4 Vg Vo) -n L, ¥, _Ln (VepO) Voo )+ Vg tn Voltn L, ¥,
2(Ly+L,) 2(Ly+L,) 2(Lyu+L;) 2(Ly+L,)
Lm/eroo % (_Vcb(t) + vcg(t) - Vin +n Vo) % (vcb(t) - ch(f) - Vin +n Vo) % (vcb(t) - ch(f) + Vin -n Vo) % [_vcb(t) + ch(t) - Vin —-n Vo)
nvozvin Lm/eroo % (vcg(t) - vcb(t)) é (vcb(t) - ch(f)) % (vcb(t) - vcg(t)) % (_vcb(t) + ch(f) -2n Vo)
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Below Resonant Magnetizing Voltage Solutions
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State Plane Below Resonance
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ZVS Advantage

Magnetizing Current "Boost" for ZVS

a1

a3

_h

as

I

Current (A}

20 20 e
o o
Magnetizing Current "Boost" for ZVS
T T T T T T T T T T ]
40 B _r* . i
* 4
* » 4
- L]
" b -
20 s -
A3 4
—_— ¥ ’ 4
< '\ 1 e Ip.1
E 0 1"I —
£ ' ] Iir,1
3 ’ .
' ’ _|'
eaat i i3
_20F . .
™ . i
. # 4
* r
e _ ’
40} st -
1 1 1 1 1 1 1 1 1 ]
0.0 05 1.0 15 20 25
Time (us)

36

TI Confidential — NDA Restrictions

W3 TEXAS INSTRUMENTS



Secondary Currents

Secondary Currents
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