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Easy Design a SRC Converter
By CM6900G
Michael Lee
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Load Curve at Normal Vin
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Design a SRC Converter
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CM6900 Application Note A-003A
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Subject : The Half-bridge power supply design (serise resonant

converter )

Design specifications.

k = 103

ms= 10_3

Input Specifecation

Vin_max:= 400

Output Specifecation

Voutl :=12
Vout2 :=12

loutlmin :=0.01
lout2min :=0.01

Pout := (Voutl-loutlmax) + (Vout2-lout2max)

Pout = 300

Watte

Power stage Specifecation

Fresonant :=50-k
Lm:=6m

Q:=03

Rds :=3m

n=10"° n=10"° p=10"
Vin_min:= 330 Vin_nor := 395
loutlmax:=12.5 Vripple:=100m
lout2max:=12.5 Vripple:=100m
n :=0.96
Bdelta := 2000 Gauss

Vmosfet := (loutlmax + lout2max)-Rds
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Control Specification use CM6900G

Vref:=7.5 Dead_time :=500n Fmin:=50-k Fmax:=200-k

CM6900 parameter design

fosc = 1/ ({RAMP + t DEADTIME)
tRAMP = RT * CT * In((VREF + ICHG*RT -1.25)/(VREF + ICHG*RT -3)) where ICHG = 4*(FEAO-VBE)/RSET

tDEADTIME = 2.125V/2.5mA * CT =850 * CT

1.Dead-time

Dead_time :=500n
_ Dead_time
850

Ct=5.882x 107 Ct:=620p Ct ¥V 620pF ffli*'] NPO F4EF

Ct:

2.Minimum Frequency

Foscmin := Fmin-2

Tramp_max:= — — Dead_time Tramp_max= 9.5 x 10°°
Foscmin
Ct-Inl M
(Vref-3)
Rt =4.664x 10 Rt:=47k Rt 2V 47Kohm

3.Maxmum Frequency

Foscmax := Fmax2

Tramp_min:= — Dead_time

Foscmax

Tramp_min= 2 x 10°°

(Tramp_min)
[20~Rt—20~e Rect -RJ
(Tramp_min)
45e R'C / _625

Rset = 4.669x 10" Rset:=47K  Rset V 47Kohm

Rset =
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4.Soft-start capacitor
Tsoft :=0.05

2.5

7.5 u-Tsoft _
Css = (“—j Css = 1.5x 10

Main transformer design
1.Select a core for power supply
PQ-32/30 Ae:1.61 ERL-35 Ae:1.07

Ae :=1.07 Trnum:=1 Topology =2

2.Dertermine the turns ratio Np/Ns

Css 7V 0.22uF

Full Bridge=1
Half Bridge =2

Set normal output voltage is 110% to 120% of transformer secondary output in SRC

application

Vin_nor
Topology - Trnum

10

Npmin := Npmin = 46.145

4.-Fmin-Bdelta-Ae

Vin_nor
Topology -Trnum

Nratiol :=
(Voutl + Vmosfet)-1.15
Ns1 = —pmin
Nratiol
Vin_nor
Nratio? .= Topology -Trnum
(Vout2 + Vmosfet)-1.15
Ns2 := an_un
Nratio2
Vin_max
Topology T -
opology - Trnum
Bmax:= POlogy

4-Fmin Npmin-Ae

Nratiol = 14.223

Nratio2 = 14.223

Npmin:=43 — % IIEIJ;;%%EI
Ns2 = 3.023 - —L}\ IfE,J;»\];;—ﬁEr

Bmax=2.173x 10° = SRR
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3.Dertermine resonant components
Set Q value does not over 1 @ full load at resonant point

_ Voutl Nratio1?

Rol: Rol =194.194
loutlmax
L2
Vout2- Nratio2
R02 = ~—uie TrAl0Z Ro2 = 194.194
lout2max
Ro2
Rot :=Rol.——MMM — Rot = 97.097
(Rol + R02)
Zo := Q-Rot Z0 =29.129

Calculation Cr
Lr=Z0*Cr

1 ¥
2-nFresonant

2

Cri= Cr=1.093x 10~/

Zo

Calculation Lr

Lr:=Zo>Cr Lr=7.297x 10 °
1 4
Fresonant .= ——— Fresonant =4.954x 10
2-+/LI-Cr

Lr
Cr
Q==
Rot

Calculation Lr voltage stress

VLr= Q.M
Topology

L 2% - R i

itV S R

TSR N

ST Lr,Cr Vg

Cr:=86-n

piax
E
iy
iy

Lr:=120p H ﬁ%ﬁyﬁy

Q=0.385 Q [!ET

VLr=76.942 H ﬁ%@%&

[
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CM6900 Application Note A-003A

PQ-20/16 Ae:0.64

BIr_max:= 2500

Aelr :=0.64
NIr:= Vir _.10°
Aelr-Blr_max4.44 Fmin

Calculation Cr voltage stress

NIr=21.662

VCr_ac:=VLr
Vin_max
VCr:=——— + VCr_ac = . =S =
+ _ VCr= 276.942 H ﬁ% ﬁ ?‘a‘_—f_ﬂ‘E{
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Load Curve at Normal Vin

CM6900 Application Note A-003A
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CM6900 Application Note A-003A

Load Curve at Minmun Vin
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Calculation Ripple current of Cout

Iripple := 0.448 (loutlmax + lout2max)

I %ﬁﬁm@@ ”F%,—“(,’T%T*E" ’?I’?%T;V 30%
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4.Feedback loop compensation design

CM6900 GM Modeling

CM6900 Application Note A-003A

Ro = 1.10° Gm:=13510"° lodrv_max:=13-10"°
O
J_ ———
Gm X Vin | CZ
Win C> Eo Vo
k1
J
CM6900 GM compensation network
I
@
El
I
cl ——

A. Voltage Loop FM Compensation
R1:= 150k Cl:=1n C2:=0.47n
71— 1 Z1=1.061x 10°

2.1-R1:C1
P1:= ! P1=159.155

2.1-Ro-C1
P — 1 P2 = 2.258x 10°

2.1-R1:C2
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Typical application Circuit
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IMPORTANT NOTICE

Champion Microelectronic Corporation (CMC) reserves the right to make changes to its products or to discontinue any
integrated circuit product or service without notice, and advises its customers to obtain the latest version of relevant

information to verify, before placing orders, that the information being relied on is current.

A few applications using integrated circuit products may involve potential risks of death, personal injury, or severe property or
environmental damage. CMC integrated circuit products are not designed, intended, authorized, or warranted to be suitable
for use in life-support applications, devices or systems or other critical applications. Use of CMC products in such
applications is understood to be fully at the risk of the customer. In order to minimize risks associated with the customer’s

applications, the customer should provide adequate design and operating safeguards.

HsinChu Headquarter Sales & Marketing

5F, No. 11, Park Avenue Il, 7F-6, No.32, Sec. 1, Chenggong Rd.,
Science-Based Industrial Park, Nangang District, Taipei City 115,
HsinChu City, Taiwan Taiwan R.O.C

TEL: +886-3-567 9979 TEL: +886-2-2788 0558

FAX: +886-3-567 9909 F AX: +886-2-2788 2985

http://www.champion-micro.com
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