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Low EMI power design
ADI Silent Swither products
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We solve the Three Key Power Supply 
Performance Metrics Form Factor, Efficiency, EMI
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Efficiency EMI

Form Factor

ADI

Reduce form factor 

enabling customers 

to reduce PCB space 

or add incremental 

functionality

Manage heat 

dissipation in 

the smallest of 

form factors

Reduce 

electromagnetic 

interference 

(noise)



Power Innovation Technologies
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Efficiency EMI

Form Factor

ADI
Reduce electromagnetic interference (noise)



The Problem in Traditional Synchronous Buck Converters

High di/dt Currents in SMPS Hot Loops Create EMI
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Parasitic inductance due to copper traces, bond wires, 

ESL of capacitors and FET internal metal
Excessive rings at the switching 

edges cause conductive noise and 

radiation

High dI/dt

“Hot Loop”



Minimizing Hot Loop
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► With monolithic switcher, the best way is to place the low ESL input capacitor as close to the VIN

and GND as possible

► A solid GND plane with minimum distance to the hot loop is one of the most effective ways to 

reduce EMI

Minimizing Hot Loop

VIN

GND
CIN

LARGE EMI BURST!

Occurs every switching cycle!



Silent Swither 1
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Innovation - Silent Switcher
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◆ The two high current loops cancel 
each others magnetic field, almost like 
enclosing the circuit in a metal box



Silent Switcher 1 
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The layout is critical though!



Silent Switcher Eliminates Switch Ringing
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LT8610: Wirebonded in 

MS16E

LT8614: Silent Switcher 1: 

Magnetic cancellation + 

CuPillar Flip-Chip



Silent Switcher Platform – Innovations To Deal with Hot Loop

©2019 Analog Devices, Inc. All rights reserved.10

► Buck regulator platform

▪ 20dB EMI improvement – No compromise in efficiency and size!

► Offers customers:

▪ High frequency

▪ High efficiency

▪ High current

▪ Low EMI noise

▪ Solder joint reliability

► Technologies

▪ Circuits

▪ Process/devices

▪ Package

▪ In-package passive

20dB



Silent Swither 2

©2019 Analog Devices, Inc. All rights reserved.11



Silent Switcher 2: 

Flip chip on laminate (FCOL) and Cap-In-Package
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Imporve Performance
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LT8650S



Silent Switcher 2 Example

Excellent EMI Test Results
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A Paradigm Shift

Fast Switching Enables Ultralow EMI and High Efficiency
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• Hot loop area and inductance

virtually zero

• Extremely fast switching

• Neglectable overshoot and 

no parasitic oscillation on

switching node

• Dead time only 1ns

Unmatched switching performance !

No slew rate limit on switching node necessary to achieve low EMI !



LT8650S Dual Channel 4A, 42V, Silent Switcher 2 Synchronous Buck 
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► Silent Switcher®2 architecture

▪ Internal bypass capacitors reduce radiated EMI

▪ Optional spread spectrum modulation

▪ Ultralow EMI on any PCB, eliminate PCB layout sensitivity

► Wide input range: 3.0V to 42V

► High output dual capability:

▪ 4A DC for each channel simultaneously

▪ Up to 6A on either channel (limited by thermal)

► Ultralow quiescent current Burst Mode® operation

▪ 6.2µA IQ regulating 12VIN to 5VOUT1 and 3.3VOUT2

▪ Output ripple <10mVP-P

► Fast minimum switch-on time: 40ns

► Adjustable and synchronizable: 300kHz to 3MHz

► Small 4mm x 6mm 32-pin LQFN package



Silent Switcher 2 Platform
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►Buck Regulator Platform

►Offers to the customer:

►High Frequency 

►High Efficiency

►High Current

►Low EMI Noise

►Solder Joint Reliability

►Tech:

►Circuits

►Process/Devices

►Package

► In-Package Passives



LT8650S Passes EMI Tests
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Silent Switcher Family
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DEVICE
# OF 

OUTPUTS
VIN RANGE OUTPUT CURRENT

PEAK EFFICEINCY 

AT 2MHz, 12V TO 5V
IQ FEATURES PACKAGES

LT8650S 2 3V – 42V
4A + 4A on both channels 

or 6A on either channel
94.60% 6.2µ A Silent Switcher 2

6mm x 4mm x 0.95mm 

LQFN

LT8645S 1 3.4V – 65V 8A 94% 2.5µ A Silent Switcher 2
6mm x 4mm x 0.95mm 

LQFN

LT8643S 1 3.4V – 42V 6A continuous 7A peak 95% 120µ A
Silent Switcher 2, external 

compensation

4mm x 4mm x 0.94mm 

LQFN

LT8640S 1 3.4V – 42V 6A continuous 7A peak 95% 2.5µ A Silent Switcher 2
4mm x 4mm x 0.94mm 

LQFN

LT8609S 1 3V – 42V 2A continuous 3A peak 93% 2.5µ A Silent Switcher 2
3mm x 3mm x 0.94mm 

LQFN

LT8640 

LT8640-1
1 3.4V – 42V 5A continuous 7A peak 95%

2.5µ A Silent Switcher, LT8640 pulse 

skipping, LT8640-1 forced continuous
3mm x 4mm QFN-18

LT8641 1 3V – 65V 3.5A continuous 5A peak 94% 2.5µ A Silent Switcher 3mm x 4mm QFN-18

LT8614 1 3.4V – 42V 4A 94% 2.5µ A
Silent Switcher. Low ripple Burst 

Mode operation
3mm x 4mm QFN-18



Package technology improves performance, options for customer
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LT8610
MSOP-16

LT8640
MSOP-16

LT8640S
MSOP-16

(BT laminate LGA)

LTM8053
6x9 BGA



40Vin Step-Down µModule Regulator Size Comparison
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LTM8074 (1.2A)

4mm x 4mm

LTM8063 (2A)

4mm x 6.25mm

LTM8065 (2.5A)

6.25mm x 6.25mm

LTM8053 (3.5A)

6.25mm x 9mm



40Vin Silent Switcher µModule Regulators
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LTM8074 LTM8063 LTM8065 LTM8053

Silent Switcher

CISPR22 Class B Compliant

Vin Range 3.2V to 40V 3.2V to 40V 3.4V to 40V 3.4V to 40V

Vout Range 0.8V to 12V 0.8V to 15V 0.97V to 15V 0.97V to 15V

Iout

1.2A (Continuous)

1.75A (Peak)

2A (Continuous)

2.5A (Peak)

2.5A (Continuous)

3.5A (Peak)

3.5A (Continuous)

6A (Peak)

Switching Frequency 200kHz to 2.2MHz 200kHz to 3MHz 200kHz to 3MHz

Package Size (mm) 4 x 4 x 2.22 4 x 6.25 x 2.22 6.25 x 6.25 x 2.32 6.25 x 9 x 3.32

Package Type BGA BGA BGA BGA

RPL Schedule Q3 CY2018

Yes

Yes

Released



Application
Improve System performance
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Silent Switcher Application
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► Good Performance

► 48% efficiency

► Thermal issue

► Big power size



Silent Switcher Application
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Silent Switcher Application
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Silent Switcher Application
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Test Guaranteed VS Design Guaranteed
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Design Tools: Step-by-Step Power Supply Design
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Develop tools for PSM 

LTpowerPlay

LTspice

ADI power Simulation

ADIsimPE

Free Tools



Thanks
Analog Device
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