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@ — Globals - to dec 16 20:30:06 2010

Buck Converter AC model Version 1.13

Compensation components:

Power stage components:

Error amp spec.:

Rtop A Vo R1g = 10k Ceramic cap*: Gaintyp =70 [dB] GBW_typ = 16 MHz
L oY NLY\ {1 T Ryp = 092 Co = O5HF Gain i = 55 [dB] Ggw min = SMHz
(o] — —
Re |_L — R Ry=82kQ Lo = 0-5pH GaiN gy = 200[dB] Ggyy max = 200MHz
Vin Co Coz Yk : Ro = 1mQ -
I Reor ) Ryt == 99999k Ne:— 4 Numberof Caps ~WM modulator:
- Nc Lo Lo Rip C,,:= OpF C-~ Vosc = 0.93Vpp Ramp peak/peak voltage Load:
Error amplifier selector: Rey = 1m@2 Tdelay = Ons Delay through PWM R =10
Ro .|.R02  Mininmm gain and bandwidth Eea.r_ogggip Converter data: Fstep := 4-kHz
Q R Neo " Typical gain and bandwidth ~ ©2° . Vip =5V Istep := 5A
: ; . Lyo := 0.5pH
- o N
Rq [] Ric Maximum gain and bandwidth 2 e Vout == 1.5V 5= 800 22 - te step slope
D Ria I::I 02 "~ FSW := 300kHz
| Ngo = 0 Number of Caps Vstep:= 55 [mV] | Include swiich ripple
"_>°7 Ci Cy R — 7] Compensation: Main inductor: Mosfets: Help line to evaluate dynamic performance
R = 2mg .
b = 50- =1, TOP Select your operation:
T | Delay —— — FCO := 50-kHz L= L1pH e your op
I Op) = 60 Rg := 3mQ BOT —  Use manual compensation (Valies shown uder model)
A Vv - Ve Sliders that change compensation poles and zeros: ¢ Use calculated compensation (Ceramic output caps only)
A A(S) | | " Use sliders to place individual poles and zeros
1/ Vosc N Viet - / | " Use sliders to place double poles and zeros (CZ1 & CP1)
3 3 " Auto placement of poles and xeros (Use FCO and PM)
p T P R> Cn ch =11.22x 107 [HZ] FCpl =125.893x 107 [Hz] ¢ Ayt placement of poles and xeros (Use FCO, PM and KC)
|
A TITNT -
| |
7 ) | | KC := 10
Jens N. Rasmussen 11-05-2010 V¢ is considered as AC ground, I; = 0A 3 3
Chosen manual values: FCZ2 =6.31x 10 (Hz] FCP2 =199.526x 10°  [H]
Cy=2.7nF Cif:= 27pF C1:= 1200pF Ry := 12k Ric =560 For full functionality: Place file License.txt in the same folder as Syncron buck AC model.xmcd (This file)
54— Calculations - to dec 16 20:29:58 2010
Values used in calculation of graphs: Fpm = 48.6-kHz Fom = 239-kHz FLc = 9.4-kHz For auto placement using KC:
- - - Phase boost from first pair:
Ci=27x10 ° Cq=27x10 2  Cy=12x10 ° Rf= 12 x 10° Ry = 560 x 10° PhaseMargin = 56.7 GainMargin = 18.9 P
Liftl = 78.579
100 El 180 80 Phase boost from second pair:
90 E‘IJN/ 15
5N - | e Vstep Lift2 = 64.135
60, | i -135 $ s 48 r\\ —
50 ‘ o S 32 <
. 40 AN ~—_ | oy = \\ I €
g % > e N[ S, g W | S
= 1 ‘ 2 Y MWWWWywwwy v AVVVVWWWWWA NV "N\MNW‘ 3
£ 0 N 90 @ S 0 v VWWWYWWWWVWY 0 3
3 0 O lo X = 5 | ¢ 2
o -10 TN + © _16 3
- 20 &~ N 3 i \ ( 5
_30 Y & q 32 3 K method values:
20 7 \ N_T(45 < 3 W
- N~ \ N o - 48 . — R Kdouble = 6-092
- 50 \ Load regulation Vo incl ripple —Vstep ouble
- 60 — 64 =
~70 ‘Output current -5 _ 4355
- 80 0 - 80
10 100 1x10° 1x10" 1x10° 1x10° 100 200 300
Freq [HZ] Time [ps]
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Gain [dB]

Phase [degrees]

100
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|
ol Power stage w
-10 Compensation
- gg Compensation ideal
_ 40 |7 Error amp
- 50 [—— Open loop ideal
%% |— - BW estimation
- 80 ‘ | 3 4 5 6
10 100 1x10 1x10 1x10 1x10
Freq [Hz]
90,
45
0
- 45 N
= 90| [—— Open loop
Power stage
- 135 Compensation
Compensation ideal
- 180 ‘ | 3 4 5 6
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Freq [Hz]

Current [A]

Output voltage [V]

. AN
° Vg
—— Main Inductor average current
Output current
-5
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Time [us]
1.54 7
6
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Output voltage step |44
Input voltage step
1.46 0
0 100 200 300 400 500
Time [us]

Input voltage [V]
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Output Impedance [mOhm]

Ripple voltage on Cout [mV]

1><103
100 /\
10 — /, ‘\
1 /
0.1 / —— Closed loop output impedance
—— Open loop output impedance
001 L~ \ \
10 100 1x10° 110" 1x10° 1x10°
Freq [Hz]
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10]
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0 "— .‘\‘ 'I" “\\ l"— ‘\\‘ 'l' \\\\
-5 . = = r-
- 10
— 15
=20 [----- Load independant Switch ripple on main capacitor bank |
- 25
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Time [us]

Inductor current [A]

107
5
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|—— Nyquist plot | /
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15

1 [296 Amplitudes of descrete frequencies at switch node |

Switch voltages [V]

0.5
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. \ ’O-_Q\ 'Q
6 \‘ , . o ~

0
0O 045 09 135 18 225 27 315 36 405 45 495 54

Frequency [MHZz]

Inductor currents[A]

1.4
1.26
1.12
0.98
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|OO® Amplitudes of descrete inductor current frequecies |
W
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