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LTpowerPlanner- 
System Level Power Architecture Design Tool
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LTpowerPlanner- 
System Level Power Architecture Design Tool
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LTpowerPlanner- 
System Level Power Architecture Design Tool
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Comparing Different Power Tree Architectures
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Option A

Option B



LTpowerPlanner: LTpowerCAD and LTSPICE
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LTpowerCAD 
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LTpowerCAD: Power Supply Design in 5 Easy Steps

Free download @ www.analog.com/LTpowerCAD
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LTpowerCAD - Supply Design
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Product Selection Page
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Monolithic: Top and Bottom MOSFET are integrated in the part.
uModule: Top and Bottom MOSFET, inductor, and in some cases CIN/COUT are integrated.
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LT8642S Silent Switcher 2 Step Down Regulator

DC2560A: 18V, 10A Evaluation Kit featuring the LT8642S Silent Switcher 2 step down 
regulator

Silent Switcher 
 -High efficiency
 -High frequency
 -Low EMI

Silent Switcher 2
 -Lower EMI
 -Decrease PCB layout sensitivity
 -Smaller solution size

Silent Switcher 3
 -Ultralow LF Noise (0.1 to 100kHz)
 -Ultrafast Transient Response

https://www.analog.com/en/resources/evaluation-hardware-and-software/evaluation-boards-kits/dc2560a.html
https://www.analog.com/en/products/lt8642s.html
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LTpowerCAD Power Stage Design Overview
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LTpowerCAD Power Stage Design Overview

Enter Inductance close to suggested value.

Then search for an inductor (inside LTpowerCAD or on 
vendor website)

Strong Warning “Soft” Warning

Warning levels are set by 
application experts for 
different products. i



Select Inductor (Component Library)

©2025 Analog Devices, Inc. All Rights Reserved. 18 LTpowerCAD File: ADIPowerSeminar_LT8642S_Inductor_Feb2025

Note* You can add your own inductor manually.
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Loss Estimate & Break Down

Efficiency

Power Loss
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LTpowerCAD Loop Comp & Load Transient Overview
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Buck Regulator: Design of Compensation Network 
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►  High loop DC Gain (by default).

 Target #1) Fast Transient Response. (High BW)
→ Loop BW = 10%~ 20% fSW

Target #2) Stability. (across operating range)

→ PM >45 degree. (>60 degree preferred.)

→ GM < -10dB

 Target #3) Attenuate switching noises.
→ Gain @ fSW/2 < -8dB.  

 

Component Value Units

RTH 6.81 kΩ

CTH 110 pF

CTHP 2700 pF

CFF none pF

Initial values for LT8642S example
Fsw = 1MHz
Inductor = XEL4030-201MEB

Target #4) Meet transient Vpkpk spec.
→ ∆VOUT < ±3%.  
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• Higher RTH increases gain between 
Fz1 and Fp2 

• Reduces ∆VOUT during load 
transients

• Reduces phase margin at 
higher frequency

ITH/Vc/Comp

CTH

RTH CTHP

freq.

Gain

gm⋅RTH

fZ1

fP2

~1
𝑅𝑅𝑇𝑇𝑇𝑇 ∗ 𝐶𝐶𝑇𝑇𝑇𝑇

~1
𝑅𝑅𝑇𝑇𝑇𝑇 ∗ 𝐶𝐶𝑇𝑇𝑇𝑇𝑇𝑇

Step 1: Set Loop Gain & Load Transient RTH = 6.81K

RTH = 30.1K
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Step 1: Set Loop Gain & Load Transient

Rth = 6.81K to 30.1K
CTH = 2700pF and CTHP = 110pF

Stability 
Metric

RTH = 
6.81kΩ

RTH = 
10kΩ

RTH = 
15kΩ

RTH = 
20kΩ

RTH = 
24.9kΩ

RTH = 
30.1kΩ

RTH = 
35.7kΩ

Effects of 
increasing Rth

Bandwidth 
(kHz)

19.95 28.18 39.81 50.12 50.12 56.23 56.23 Increases

Phase Margin 
(Deg)

76.16 78.57 71.5 61.22 56.53 48.7 44.8 Decreases Margin

Gain @ fSW/2 
(dB)

-33.46 -33.08 -32.88 -32.81 -32.78 -32.76 -32.74 Decreases Margin

Gain Margin 
(dB)

-33.46 -31.05 -28.91 -28.8 -26.92 -26.88 -26.86 Decreases Margin

∆VOUT (%) 7.01 5.86 4.88 4.46 4.28 4.18 4.14 Improves

 PM > 60° ∆ VOUT < ±3%  GM < -10dB  Gain @ fSW/2 < -8dB

Rth=6.81K to 30.1K

 Loop BW = 10%~ 20% fSW
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Step 2: HF Gain Attenuation (CTHP)

ITH

CTH

RTH CTHP

SW

• Higher CTHP reduces HF gain, improve HF noise immunity
• Lower CTHP may increases transient ∆VOUT

• fP2 moves to a higher frequency and will affect PM and GM

freq.

Gain

fP2

~1
𝑅𝑅𝑇𝑇𝑇𝑇 ∗ 𝐶𝐶𝑇𝑇𝑇𝑇𝑇𝑇

CTHP = 110pF

CTHP = 4.7pF
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Step 2: HF Gain Attenuation (CTHP) cont.

Stability 
Metric

CTHP = 
110pF

CTHP = 
100pF

CTHP = 
47pF

CTHP = 
22pF

CTHP = 
10pF

CTHP = 
4.7pF

Effects decreasing CTHP

Bandwidth 
(kHz)

56.3 56.23 70.79 79.43 79.43 89.13 Increases

Phase Margin 
(Deg)

48.7 51.22 63.3 74.64 82.87 85.69 Increases Margin at higher 
bandwidth

Gain @ 
fSW/2 (dB)

-32.76 -31.98 -26.07 -20.99 -17.3 -15.42 Decreases Margin

Gain Margin 
(dB)

-26.88 -26.11 -24.01 -20.99 -19.31 -19.48 Decreases Margin

∆VOUT (%) 4.18 4.07 3.36 2.99 2.94 2.91 Improves

 GM < -10dB PM > 60°  Gain @ fSW/2 < -8dB ∆VOUT  < ±3%

CTHP: 110pF to 4.7pF
RTH = 30.1K and CTH = 2700pF

CTHP: 110pF to 4.7pF

 Loop BW = 10%~ 20% fSW
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Step 3: Adjust Settling Time 

• Lower CTH reduces settling time because of the High Gain in low frequency.
• Potentially reducing Phase Margin if BW is around Fz1

ITH

CTH

RTH CTHP

gm⋅RTH

fZ1

Gain

freq.

~1
𝑅𝑅𝑇𝑇𝑇𝑇 ∗ 𝐶𝐶𝑇𝑇𝑇𝑇

fP1

~1
𝑅𝑅𝑂𝑂 ∗ 𝐶𝐶𝑇𝑇𝑇𝑇

CTH = 2700pF

CTH = 100pF

fP2
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Step 3: Adjust Settling Time cont.

Stability 
Metric

CTH = 
2700pF

CTH = 
2200pF

CTH = 
1500pF

CTH = 
220pF

CTH = 
100pF

Effects decreasing CTHP

Bandwidth 
(kHz)

89.13 89.13 89.13 89.13 89.13 No Effect

Phase 
Margin (Deg)

85.69 85.45 84.83 73.9 60.79 Decreases

Gain @ 
fSW/2 (dB)

-15.42 -15.42 -15.43 -15.57 -15.75 Slight effect

Gain Margin 
(dB)

-19.48 -19.48 -19.49 -19.61 -19.76 Slight effect

∆VOUT (%) 2.91 2.85 2.81 2.49 2.33 Improves

CTH: 2700pF to 100pF
RTH = 30.1K and CTHP = 4.7pF

 GM < -10dB PM > 60°  Gain @ fSW/2 < -8dB ∆VOUT  < ±3%

CTH: 2700pF to 100pF

 Loop BW = 10%~ 20% fSW



Repeat Step 1 – 3 in any order depending on what is 
needed. 

• Need more phase in Low frequency? Increase CTH

• Need more phase in High Frequency? Decrease CTHP

• Need more Gain Margin? Increase CTHP or Decrease RTH

• Need more BW? Increase RTH or decrease CTHP

• It is an iterative process
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Step 4 Optimize the best you can

*Bonus: Aim for the top of the “phase peak”
in phase plot for more robust design.
Increase RTH from 30.1K to 45.3K

 Loop BW = 10%~ 20% fSW 89.13KHz
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Final Step: Confirm Design Targets

LTpowerCAD File:ADIPowerSeminar_LT8642S_RL1221_Feb2025

 Loop BW <= 10%~ 20% fSW  GM < -10dB PM > 60°  Gain @ fSW/2 < -8dB ∆VOUT  < ±3%

Comp Value
CTH 100pF

RTH 45.3K

CTHP 4.7pF

112KHz              2.23%  66.6 °    -16.05dB -14.1dB
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Step A (Opt.): FB Capacitors

RBot

RTop

CFLT

CFF

Kref(s)

VOUT

FB

𝑓𝑓𝑃𝑃−𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 1
2𝜋𝜋(𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇| 𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵 ∗𝐶𝐶𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹

 

𝑓𝑓𝑧𝑧−𝐶𝐶𝐶𝐶𝐶𝐶 = 1
2∗𝜋𝜋∗(𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇∗𝐶𝐶𝐹𝐹𝐹𝐹)

 

𝑓𝑓𝑃𝑃−𝐶𝐶𝐶𝐶𝐶𝐶 = 1
2∗𝜋𝜋∗(𝑅𝑅𝑇𝑇𝑇𝑇𝑇𝑇| 𝑅𝑅𝐵𝐵𝐵𝐵𝐵𝐵 ∗𝐶𝐶𝐹𝐹𝐹𝐹

 

• Only add if necessary to provide additional BW and PM
• Set phase boost peak fBST around fBW
• Recommended: leave Cff footprints on PCB



Stability Metric CFF = OPEN CFF = 22pF Effects decreasing CTHP

Bandwidth (kHz) 89.13 141.25 Increases

Phase Margin (Deg) 60.79 82.4 Increases Margin

Gain @ fSW/2 (dB) -15.75 -9.98 Decreases Margin

Gain Margin (dB) -19.76 -16.8 Decreases Margin

∆VOUT (%) 2.33 2.23 Improves
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Feedback Loop

 Loop BW <= 10%~ 20% fSW  GM < -10dB PM > 60°  Gain @ fSW/2 < -8dB ∆VOUT  < ±3%

Near 
FBW



1. Set Bandwidth and Transient Response
1. Adjust RTH (higher RTH increases BW, decreases PM)

2. Check for transient response target

2. Check for HF Attenuation
a) Adjust CTHP (higher CTHP improves noise immunity at the expense of BW)

3. Set Settling Time
1. Adjust CTH (lower CTH reduces settling time at the expense of  PM)

4. Optional: Feedforward Capacitor
1. Check if phase boost is needed by looking at the PM and transient response

5. Close the loop 
1. Go back to Step 1 and re-check HF attenuation

©2025 Analog Devices, Inc. All Rights Reserved. 35

Summary of Compensation Design

freq.

fp2

THPTH CR ⋅
1~fp1

oTH RC ⋅
1

fz1

THTH CR ⋅
1

RTH

fBW

to set BW to 
attenuate 
HF noise

to increase 
LF (DC) Gain

CTH

CTHP

Reduce settle 
time Reduce 

under/over-
shoot VPP
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LTpowerCAD: Power Supply Design in 5 Easy Steps
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Design Summary



Questions ?



LTpowerCAD 
More information
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Toolbox
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Solutions Library



Check CIN and COUT

©2025 Analog Devices, Inc. All Rights Reserved. 42



Part Number CNOM (uF) LTpowerCAD 
Derating (uF)

CDC-BIAS (uF) CAC-BIAS (uF)

GRM31CR60G227ME11 220 177.35 168.51 136.34

GRM21BD70J226ME44 22 21.125 20.65 16.58
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Capacitor Derating: Tips & Tricks

*LTpowerCAD uses a 3-point interpolation and does not derate capacitance based on AC voltage or 
temperature 
*LTpowerCAD only derates when selecting a capacitor from library.

0.00

50.00

100.00

150.00

200.00

250.00

0 1 2 3 4 5

Capacitance Derating: DC vs AC

Capacitance[uF] - DC Capacitance[uF] - AC

∆ = -18.5% at 1.2V

Performance characteristic curves obtained from Murata’s Simsurfing Tool.

Additional Information:
• Murata: The voltage characteristics of electrostatic capacitance | Murata Manufacturing Articles
• Kemet: Here’s What Makes MLCC Dielectrics Different

https://ds.murata.co.jp/simsurfing/index.html?lcid=en-us&md5=c7f7615417ca7e73ba8304a0d39e9030
https://article.murata.com/en-global/article/voltage-characteristics-of-electrostatic-capacitance
https://www.kemet.com/en/us/technical-resources/heres-what-makes-mlcc-dielectrics-different.html
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