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LTM8080: 40VIN, Dual 500mA or Single 1A Ultralow Noise, 
Ultrahigh PSRR µModule Regulator
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LTM8080 Video

LTM8080 
Video

https://www.analog.com/en/education/education-library/videos/6322084180112.html


LTM4709: Triple 3A, Ultralow Noise, High PSRR, μModule Linear 
Regulator with Configurable Output Array
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► Released

11.2mm

12.9mm

Full load, no cooling

Solution size, 52% smaller

GoTo(TOC)



LTM4709 Solution Size vs. Discrete Solution Size
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LTM4709 reduces solution size by 52%

11.2mm

27.0mm

11.2mm

12.9mm

►Discrete Solution Size

（302mm2）

►LTM4709 Solution Size

(145mm2)

GoTo(TOC)
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➢ Reduce parasitic inductance with copper pillar flip chip package
➢ Split current into two smaller, cancelling hot loops
➢ Enhanced switching driver for low power loss, faster switching

➢ high efficiency at high switching frequency
➢ lower EMI
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Silent Switcher®1

Silent Switcher®2

Silent Switcher®3

Silent Switchers
►Ultralow EMI Emissions

►High Efficiency at High Switching Frequency

► Integrated Bypass Capacitors

►Eliminates PCB layout sensitivity

►Ultralow LF Noise (0.1Hz to 100kHz)

►Ultrafast Transient Response

December 12-15, 2022Analog Devices Confidential Information—Not for External Distribution 16



Silent Switcher 3: Ultralow Noise Introduction
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►Why Silent Switcher 3?

▪ Improve LF (10Hz-100kHz) noise performance of Silent Switcher

▪ Low noise supplies increasing to current levels where LDOs become impractical

►What applications/markets are targeted with these parts?

▪ RF Power Supplies (PLLs, VCOs, Mixers, LNAs, PAs, etc)

▪ Low Noise Instrumentation

▪ High Speed/High Precision ADCs/DACs

▪ Medical Applications: Imaging, Diagnostics

Best Low Noise LDO Silent Switcher 3

December 12-15, 2022



Silent Switcher 3 Intro – How do we achieve this?

18Analog Devices Confidential Information—Not for External Distribution

Ultralow LF Noise
Current Reference

Error Amplifier

Silent Switcher Powertrain
+ Buck Control

LT3045
Ultralow Noise LDO

LT864X
Silent Switcher Buck

ADI Process:
BJTs

NLDMOS

Note: SS3 is NOT a switcher+LDO part!  Switcher only!

December 12-15, 2022



Voltage Reference vs Current Reference
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Buck IC 

Buck IC 

Conventional Voltage Reference Current Reference



► Unity gain feedback!  Reference = VOUT

▪ Noise is independent of VOUT; No FB divider factor to gain up ref noise to output 

▪ No added resistor noise from RFB divider itself

► External (large) CSET capacitor on reference filters LF noise
► Single resistor programs VOUT

► VOUT can be set down to 0V
► Easy Differential Remote Sense

SS3: Benefits of a Current Reference Architecture

Analog Devices Confidential Information—Not for External Distribution 20
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LT8625S SS3 Low Frequency Noise Performance

► Note: LT3045 is the lowest noise LDO on the market!

Integrated Noise from 10Hz-100kHz

LT3045 0.8µVRMS

Li-ion battery 2.7µVRMS

LT8625S (high bandwidth) 2.7µVRMS

LT8625S (low bandwidth) 3.7µVRMS

Low noise LDO (from Competitor T) 4.4µVRMS

Typical LDOs ~20-100µVRMS

LT8643S (SS2 in unity gain fb) 123µVRMS

10kHz BW
100kHz BW

스위칭주파수를높이고
BW를높이는것의
장점이전반적인
noise특성이좋다.
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Silent Switcher 3 Feature Highlights
High Efficiency at High fsw

Ultralow EMI Emissions

Next Gen Power FETs

Silent Switcher Powertrain

Ultralow LF Noise

RMS Noise (10Hz to 100kHz): 3.5µVRMS

Spot Noise: 4nV/√Hz at 10kHz

Ultrafast

Transient Response

High Gain Error Amplifier

Unity Gain Feedback

December 12-15, 2022 23
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Silent Switcher Versions of the LTM4657, LTM4626, LTM4638

25 // 1 October 2025

LTM4638

15A

LTM4657

8A

LTM4707

16A

LTM4703

12A

LTM4702

8A

LTM4657, LTM4626, LTM4638
6.25 x 6.25mm, pin-compatible

Silent Switcher: LTM4702, LTM4703, LTM4707
6.25 x 6.25mm, pin-compatible

LTM4640

20A

LTM4626

12A

3.87 mm

3.87 mm

5.02 mm

5.1 mm

5 mm

5 mm

No plan for Silent Switcher yet



LTM4702 LTM4703 LTM4707

Silent Switcher Architecture

Vin 3V to 16V

Vout 0.3V to 5.7V 0.3V to 6V

Iout 8A 12A 16A

Package Size (mm) 6.25 x 6.25 x 5.07 BGA

Release Status Released Sept 2024 Nov 2024

Samples and Datasheet Released Please contact µModule Marketing Team

Pin-Compatible

LTM4702, LTM4703 and LTM4707 Difference

©2022 Analog Devices, Inc. All rights reserved. 26



LTM4702: 16VIN, 8A Ultralow Noise Silent Switcher 
µModule Regulator

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.27 1 October 2025
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1 October 2025

LTM4703: 16VIN, 12A Ultralow Noise Silent Switcher µModule Regulator

5.07mm

Higher current, same 
inductor series, 

different IC

Higher current, 
different inductor, 

same IC

8
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►Phase noise: indication of short-time frequency stability of RF signals in 
frequency domain

►Test setup based on ADF4372 demo board from ADI

❑ ADF4372: PLL frequency synthesizer rated at 5 GHz

❑ 5 V provided by Silent Switcher 3 (LT8625SP)

❑ 3.3 V provided by onboard ultra-low-noise LDO

Phase Noise Measurement 

ADF4372

Crystal 
oscillator

RF output

Phase noise=10*log[Noise Power Density

Carrier Power
]

❑ Phase noise: in dBc/Hz

❑ Noise power density: in W/Hz or dBm/Hz

❑ Carrier power: in W or dBm

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►Impact of control bandwidth of Silent Switcher 3
❑Phase noise from 20 kHz to 500 kHz can be improved by increasing bandwidth of 

LT8625SP

Phase Noise Test: 5 V from LT8625SP; 3.3 V from LDO

Low control 
bandwidth 

High control 
bandwidth

Baseline: 5 V and 3.3 V from ultra-low noise LDO (LT3045)

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►Comparison with baseline (both 5 V and 3.3 V from LDO) after adding 2nd stage LC filter (330 nH 
inductor)

Phase Noise Test: 5 V from LT8625SP; 3.3 V from LDO

Baseline: 5 V and 3.3 V from ultra-low noise LDO (LT3045)

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►Silent Switcher 3 supports much lower phase noise than other switching regulators at 1 kHz-200 kHz 
frequency range

Silent Switcher 3 vs. Other Switching Regulators

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►Silent Switcher 3 results in better phase noise performance than average LDO (LT3013)

Silent Switcher 3 vs. Average LDO

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.
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►AD9208: high-speed 14-bit ADC with 9 GHz bandwidth

►ADF4372: PLL frequency synthesizer 
►ADF4372 board provides clock signals of ADC system

►Suitable for a wide range of signal chain applications (5G, ATE, etc)

ADC System Overview

375 MHz clock for FPGA 
transceivers

6 GHz differential clock 
for ADC sampling

ADF4372 demo board AD9208 demo board FPGA board ACE software

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►Silent Switcher 3 has best performance among switching regulators

►LTM8024 (SS2 inside) and competitor switcher have worse performance, mainly due to higher noise in low and 
medium frequency range

Comparison: Different 5 V Power Supplies for Sampling Clock

LT8625SP (SS3) 
(fsw=2 MHz)

Competitor T switcher 
(fsw=0.75 MHz)

Ultra-low-noise LDO 
(LT3045)

2 MHz 
span

2 MHz 
span

LTM8024 (SS2 inside)
(fsw=1 MHz)

2 MHz 
span

Input: 1.23 GHz, -10 dBFS

2 MHz 
span

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►With designed 2nd stage LC filter, Silent Switcher 3 can achieve almost the same ADC performance as 
ultra-low-noise LDO 

Comparison: Silent Switcher 3 vs. Ultra-low-noise LDO

LT8625SP (SS3)
(fsw=2 MHz)

Ultra-low-noise LDO 
(LT3045)

LT8625SP (SS3) 
(fsw=2 MHz)

W/ 2nd LC filter No 2nd LC filter 

Input: 1.23 GHz, -10 dBFS

2 MHz 
span

2 MHz 
span

2 MHz 
span

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►With designed 2nd stage LC filter, Silent Switcher 3 supports better ADC performance than an average 
LDO 

Comparison: Silent Switcher 3 vs. Average LDO

LT8625SP (SS3)
(fsw=2 MHz)

Average LDO 
(LT3013)

LT8625SP (SS3) 
(fsw=2 MHz)

W/ 2nd LC filter No 2nd LC filter 

Input: 1.23 GHz, -10 dBFS

2 MHz 
span

2 MHz 
span

2 MHz 
span

December 12-15, 2022Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►With proper design, Silent Switcher 3 can replace LDOs as power supply of PLL serving as ADC 
sampling clock

Summary

5 V Supply of 
PLL clock (ADF 4372)

SNR of ADC

Ultra low noise LDO (baseline) 794.3 (58 dBFS)

LT8625SP (w/ 2nd LC filter) 794.3 (58 dBFS)

LT8625SP (no 2nd LC filter) 758.6 (57.6 dBFS)

Average LDO (LT3013) 767.4 (57.7 dBFS)

LTM8024 (SS2 inside) 126 (42 dBFS)

Competitor T switcher 43.2 (32.7 dBFS)

SNR (Signal-to-Noise Ratio):

o SNR = Carrier Signal

Spectral Noise

o Spectral noise: RMS sum of all noise 
spectral components excluding first 5 
harmonics and dc

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



►Simple network based on Silent Switcher 3 can be used to power ADC system 

►LDOs not needed to satisfy power supply requirements

Proposed Power Delivery Network of ADC System

Original power delivery network 
(Buck + LDO solution)

Proposed power delivery network 
based on Silent Switcher 3

Supported by 
previous work

[1], [2]

Supported by 
this work

[1] John Martin Dela Cruz and Patrick Pasaquian. “Optimizing Power Systems for the Signal Chain—Part 2: High Speed Data Converters.” Analog Dialogue
[2] Aldrick Limjoco, Patrick Pasaquian, and Jefferson Eco, “Silent Switcher µModule Regulators Quietly Power GSPS Sampling ADCs in Half the Space.” Analog Dialogue
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AHEAD OF WHAT’S POSSIBLE
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