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Tuning Modify Operating Point | 7
Lowest
BOM Cost () T ]
Vin: 420 | jout 30 [
Sasent et Name [ value Category Description
Footprint Efficiency
Lipp 0.57A Current Peak-to-peak inductor ripple current -
IC Ipk 3.29A Current Peak switch current in IC
t BOMCost Effi M1 irms 0924 Current Qlavg
Cin IRMS 0428 Current Input capacitor RMS ripple current
Cout IRMS 0.16A Current Output capacitor RMS ripple current
o — ] fin Av 0324 Current Average input current
Change Design Inputs 9 itz
IC Tolerance 0.01v General IC Feedback Tolerance
Advanced Options Total BOM 4.298 General Total BOM Cost
User Preferred Frequency: [_| M Vds Act 0.12v General Voltage drop across the MosFET
Frequency: BOM Count 12 General Total Design BOM count
200kHz < KHz < 518.519KHZ FootPrint 668mm2 General Total Foot Print Area of BOM components 2
Pout 9.9W General Total output power
Frequency 356KHZ General Switching frequency
Current Design: #364 Mode ccm General Conduction Mode
base_pn | LM22670.Q1 017 92.7degC Op_Point D1 junction temperature
ERET Vout OP 33V Op_Point Operational Output Voltage
iiMax] 42V Phase Marg 50.5deg Op_Point Bode Plot Phase Margin
i 10UT_OP 3A 0Op_Point lout operating point
Vout| 33V Cross Freq 43.8KHz Op_Point Bode plot crossover frequency i
VIN_oP v Op_Point Vin operating point
Name: | LM226700MRE-ADINOPB 41 ICThetaJA 22degC Op_Point IC junction-to-ambient thermal resistance
Hehas: Duty Cycle 9.59% Op_Point Duty cycle
Efficiency 73.4% Op_Point Steady state efficiency
IcTj 55.4degC 0Op_Point IC junction temperature =
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® Part lMann!aclurer Part Number \ muanu] Pnce‘ Attributes | roononm] Top View l Edit
Rfb1 Panasonic ERJ-GENF1001V 1 $0.01 Resistance=10000hm, 7
Tolerance=1%, Power=0.125W

Smallest

Highest

Footprint Efficiency Rib2 Panasonic ERJ-SENF1581V 1 $0.01 Resistance=1.58K0hm,
Tolerance=1%, Power=0.125W
Cbst Kemet C0805C103K5RACT 1| $0.01 Cap=10nF, ESR=1.73%0hm,
Footprint ~ BOM Cost  Efficiency VDC-50v
cin Panasonic EEHZA1J330P 1 $097 Cap=33uF,ESR=0.040hm,
VDC=63V
Cout MuRata GRM21BR60J226M 3 $0.03 Cap=22uF, ESR=9mOhm,
VDC=6.3V
Advanced Options 1 Vishay-Semiconduc  50WQ10FNPBF 1 $0.41 VFatlo=0.77V, Io=5.5A,
User Preferred Frequency: [_| VRRM=100V
Frequency: [E] Bourns SRR1210-180M 1 $0.44| L=18uH, DCR=0.0350hm,
200kHz < KHZ < 518.519KkHz IDC=5.1A
Rt Panasonic ERJ-GENF1053V 1 3001 Resistance=105KOhm,

Tole =1%, Power=0.125W
Current Design: #364 ‘olerance=1%, Power=0.125\

base_pn LM22670-Q1 ut Texas Instruments || 1122670QMRE-AD. 1 s2.24
VinMin 45V
Vintax| £2.\/ Cinx TDK C3216X7R2A105M 1 $0.11 Cap=1uF, ESR=7.5mOhm,
source DC VDC=100V

Vout 3.3V
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Where Fg, is the switching frequency and Ton is the minimum on-time; both found in the Electrical
Characteristics table. If the frequency adjust feature is used, that value should be used for F_,. Nominal values
should be used. The worst case is lowest output voltage, and highest switching frequency. If this input voltage is
exceeded, the regulator will skip cycles, effectively lowering the switching frequency. The consequences of this
are higher output voltage ripple and a degradation of the output voltage accuracy.

The second limitation is the maximum duty cycle before the output voltage will "dropout" of regulation. The
following equation can be used to approximate the minimum input voltage before dropout occurs:

_Vop 04+ 1R,

Valwn = =9 T Fut8 !

out” Rdson

4)
The values of Torr and Rpson) are found in the Electrical Characteristics table. The worst case here is highest
switching frequency and highest load. In this equation, R is the D.C. inductor resistance. Of course, the lowest
input voltage to the regulator must not be less than 4.5V (typ.).

Current Limit

The LM22670 has current limiting to prevent the switch current from exceeding safe values during an accidental
overload on the output. This peak current limit is found in the Electrical Characteristics table under the heading of
lc.. The maximum load current that can be provided, before current limit is reached, is determined from the
following equation:

| l = | - {Vm'vom]'vour
outimax CL 2-L- st Vm (5)
Where L is the value of the power inductor.

When the LM22670 enters current limit, the output voltage will drop and the peak inductor current will be fixed at
Ic, at the end of each cycle. The switching frequency will remain constant while the duty cycle drops. The load
current will not remain constant, but will depend on the severity of the overload and the output voltage.

For very severe overloads ("short-circuit"), the regulator changes to a low frequency current foldback mode of
operation. The frequency foldback is about 1/5 of the nominal switching frequency. This will occur when the
current limit trips before the minimum on-time has elapsed. This mode of operation is used to prevent inductor
current "run-away”, and is associated with very low output voltages when in overload. The following equation can
be used to determine what level of output voltage will cause the part to change to low frequency current foldback:

Vi S VinFoyTon 1.8 (6)

Where F,, is the normal switching frequency and V,, is the maximum for the application. If the overload drives
the output voltage to less than or equal to V,, the part will enter current foldback mode. If a given application can
drive the output voltage to <V,, during an overload, then a second criterion must be checked. The next equation
gives the maximum input voltage, when in this mode, before damage occurs:
+
v, g Vet 04
T T Fey0.36

(7)

R AT R 2%



National
Semiconductor

Nationasl
Semiconductor

000600000

. 5@?[55 7
W@R

a2 1 ixee, %LEF' EFEm A 1 e, PEREELO AN
T LA BRI AN B0 i SR IR R, i R




M Pas: 0.000s MEASURE

1]

| 2500kHz?
|~ CHI
| Ug-UE(E
{ _S20m¥
oy o
-l

O
A8
26.0my
CH1
Duty Cye
1007

M-n-141650  <10Hz e

W 3A I, AN S R B AL [ 2 AR AN B 2
BNV 200MV (1) 06 £ 41 2 O A 451 (1) o
IR ELR B MR K e, WRAE S .
RS 7 T (AR 2 4, SO B RS I BRI AR, T E A
RNZ BB A E R EOH R IRCR, Bam MR OK . #TW TT ) TR K2 —
[
TES TR S, DLSE o as ik AL B AR i 2 )
Peanyg i s, 19 6.3VI20UF (IS HfE, X5 T 3A MM S # R asi g &, S
AR, e 2000uf BOR A FLRIAR
RURHOE GOV E 2, 3A BB, 2 EH S84, AR, Mo, 78
i ik SOOKHZ HFF AR T, W H, {4 R ANHEVR . 75 BE U h 3 2 e BB
7= MRS, BTN, SAMYEES TN, P AR,
B ERBLSE R e 245G, RN, T ICa R RE M AR5 1 it
BRI T S IR, TR — 2, WS B, AR RAT AR
AR BIRX B IC, R AH QI 2 7 REM TR SRR, AmikdRA1LT
PRI 22 K6 3 BN B 7= i HoAt 77 T A pRe Ak !

20146 H 12 H



	用WEBENCH设计器和易电源设计DC/DC电源的设计步骤

