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AUTO ENVIRONMENT IS EXTREMELY UNFRIENDLY TO 

ELECTRONICS

Server 50-60°C, all the time

Consumer -10°C to 70°C, sometimes

Automotive -40°C to 150°C, thousands of 

cycles

Temperature Range

Ignition coils, spark plugs, alternator, motors 

all generate electrical noise

Noisy, Electrically

Dozens to hundreds of electronic modules 

and sensors

Interference, Quiescent current

Complex System

• OEMs require dppb levels of quality

• 100,000 hours lifetime

• Technical considerations in IC design, 

wafer fab, wafer sort, and final testing 

High Quality Expectations
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WIDE RANGE OF OPERATING VOLTAGE

The problem with car battery

• What do you think of when you hear “car battery”?

> Hint: it’s not a 12V battery

Alternator output: 14.4V

Load dump without central suppression: 70V

Load dump: 36V

Cold cranking engine start: 3.5V*

Drained & damaged battery: 10.5V

Drained battery: 11.5V

Fully charged battery: 12.6V

• The actual car battery voltage range:
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COLD CRANK

Start-up

Auto Start-Stop – Engine Shut off During a Traffic Stop
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LOAD DUMP

Battery Disconnect During Alternator Charging

Ignition Switch-off
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NASTY ELECTRICAL BEHAVIORS

Common occurrences on the main power line in a car

Load connections / disconnections and cabling/harnesses



8

AUTOMOTIVE “TORTURE TESTS”

Slow Vbatt Rise & Fall Load Dump
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ELECTROMAGNETIC COMPATIBILITY

MEASURING EMC

Official Automotive Standard is CISPR 25
 Need dedicated EMC testing setup

 Usually go to a certified lab with equipment

Conducted Emissions
 150kHz – 108MHz

 Positive and Negative lines

Radiated Emissions
 Rod Antenna (0.15 – 28MHz) – AM band

 Bicon Antenna (30-200MHz) – FM band, Mobile Services, TV 
Band

 Log Antenna (0.2-1GHz) – Mobile Services, TV Band

 Horn Antenna (1.8-2.5GHz) – Mobile Services, GPS

Image: CISPR 25, adapted; Fair Use asserted

Radiated Emissions Test Setup



Our Product Strategy

Small
sol. size & 
BOM 
optimization

Scalable 
high-power 
density 

ASIL 
solutions 
for ADAS

Trusted 
Advisor & 
Joint 
Definition

High 
Performance:
High efficiency
Low Iq
Low noise
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ADI AUTOMOTIVE POWER FEATURES

• Requires < 80nS Min_On

• 60% smaller footprint

• Avoids AM radio interference

• Faster load transient response

2MHz+ Fsw Capability

• Fast switching - Integrate Mosfets

• FCQFN reduce the parasitic

• Ultra low Iq

High Efficiency

• Internal compensation

• Fixed output – No external R

• Internal Soft Start

• Smaller output capacitor

Integration

• P2P compatible series

• Support the stackable

• Easy adjustment

Family of DC/DC converters
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ADI AUTOMOTIVE POWER: FUNCTIONAL SAFETY

Maxim has the capability to develop ASIL-D power solutions

 Product development based on ISO26262 standard

 Independent quality team performs functional safety assessment at defined stages according to ISO26262

 Dedicated functional safety development procedure & safety plans

Functional safety product customer support & collateral

 Safety manual

 Customer review of collateral such as FMEDA, hazard analysis, safety concept, etc.

 Development interface agreement/DIA, if mutually agreed
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FCQFN (FLIP CHIP) WITH COPPER PILLARS

Cu pillars replace 

bond wires

•Low parasitic L & C

•Lower EMI

•Higher efficiency

Multiple pillars for 

FET leads

•High current and high power-density

•Comparable thermal performance to 

standard QFN with heat pad

Multiple package 

vendors in mass 

production

•Economy of scale and cost
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24V & 48V 
Systems

High Efficiency & Reduced External Components

Ultra-Low Iq
Family

High Voltage Synchronous Buck Converters

Load Current ProductionAnalog Devices Confidential Information
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MAX20402/3
2.5A/3.5A, Up to 3MHz,

12uA Iq, SW-FCQFN, P90

MAX20404/5/6
4A/5A/6A, Up to 3MHz, 10uA Iq,

SW-FCQFN, P90

MAX20408/10

8A/10A, 2.1MHz, 10uA 

Iq, SW-FCQFN, P90

MAX25231/232/223
1.2A/3A/3.5A, 2.1MHz, 

3.5uA – 5uA Iq, TQFN

MAX20075D/6D/7/9
0.6A/1.2A/2.5A/3.5A, 2.1MHz, 

3.5uA Iq, SW-TDFN/TQFN

MAX20058/9
65V/80V 1A, 

2.2MHz, SW-TDFN

MAX25262/3
70V 2A/3A, 2.1MHz, 

5uA Iq, SW-FCQFN

Multi-Output for System Density

LT8609A/LT1914
42V, 2.5A, 2.5A Iq, 

3x3 DFN

LT8640/A
42V,5A/8A 2.5uA 

Iq, 3x4 QFN

LT8606/7/8
42V, 0.35/0.75/1.2A, 

2.5uA Iq, 2x2 DFN

LT8609S
42V,3A, 2uA Iq

SS2, 3x3 LQFN

LT8640S/LT8636
42V,6A, 2.5uA Iq 

SS2, 4x4 LQFN

LT8648S/SP
42V,15A/22A       

SS2, 4x7 LQFN

LT8653S
42V,Dual 2A, 6.2uA 

Iq, SS2, 3x4 LQFN

LT8638S
42V,10A 

SS2, 4x5 LQFN

LT8650S/SP
42V Dual 4A/6A,         

6.2uA Iq, SS2, 4x6 LQFN

LT8645S
65V, 8A, 

SS2

LT8641/A

65V,3.5A

LT8619
60V,1.2A, 60uA 

Iq, 3x3 DFN

LT8618
65V,0.1A 2x2 

LQFN

Silent Switcher 2: Ultra-low EMI Family

Production

MAX20458
3.5A Converter w/ Pre-

Boost Controller, 

2.1MHz, 10uA Iq, TQFN
MAX20457

Dual 3.5A & 2A, 2.1MHz, 

8uA Iq, TQFN

MAX20057
Dual 3.5A & 2A 

Converter w/ Pre-Boost 

Controller, 2.1MHz, 8uA 

Iq, TQFN

Multi-Output for System Density

MAX20028
Dual 3A Converters & Buck 

Controller, 2.1MHz, SW-

TQFN

Silent Switcher: Low EMI Family
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High Current

24V & 48V Systems

Multi-Output for 
System Density

High Voltage Buck Synchronous Controllers

Analog Devices Confidential Information

MAX20034

40V, Dual Buck Controllers, 

2.2MHz, 17uA Iq, 5x5 TQFN

MAX20030/31

40V, Dual Buck Controllers with 

Pre-Boost & 200mA LDO, 2.2MHz, 

17uA Iq, 7x7 TQFN

MAX25208

75V Buck Controller, 2.2MHz,

7uA Iq, SW-TQFN

MAX25206

65V Buck Controller, 2.2MHz,

7uA Iq, SW-TQFN

MAX25207

65V Buck Controller w/ 

Bypass Mode, 2.2MHz, 7uA Iq, 

SW-TQFN

MAX20098

Single Controller, 2.2MHz, 

42V, 3.5uA Iq, SW-TQFN

LTC7819

40V, Triple Buck,

PassThru, 3MHz, 6x6 QFN-40

LTC78xx

60V & 100V Single 

Dual 100V

LTC7802 / LTC7805

40V, Dual 2-Phase Buck, 

PassThru, 3MHz, 4x5 QFN-28

Production

Production

Load Current
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LTC7803

40V, Single Buck, PassThru, 

3MHz, 4x5 QFN-28

LTC7811

1Vin to 40Vout, Triple Buck,

3MHz, 6x6 QFN-40

LTC7817 / LTC7818

1Vin/4.5Vin to 40V, 3MHz,

Buck/Buck/Boost,PassThru, 

5x7 QFN-38 / 6x6 QFN-40
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High Efficiency & High Power

High Voltage Synchronous Buck-Boosts

MAX20048

42V Buck-Boost Controller, 

2.2MHz, 4x4 TQFN
MAX20039

0.6A Buck-Boost, 

2.2MHz,

SW-TQFN

MAX25240
6A Buck-Boost, 2.1MHz, 

SW-FCQFN

MAX25239
4A Buck-Boost, 2.1MHz, 

SW-FCQFN

Analog Devices Confidential Information

MAX20040
1.2A Buck-Boost, 

2.2MHz,

SW-TQFN

LT8390/A
60V Buck-Boost Controller 

2MHz, 4x5 QFN

LT8253/A
40V Buck-Boost Controller

2.2MHz, 4x5 QFN

Load Current Production

Production
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Monolithic 

Controllers 

Low EMI Family

LT8350
40Vin, 18Vout, 6A,

2MHz,4x6 LQFN,SS

LT8210
100Vin/Vout, TSSOP-38 and 

6x6 QFN-40

PassThru

Silent Switcher: Low EMI Family
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High & Low Voltage Boost 

Controllers & Converters
Higher fsw

Smaller 

Footprint

OVP

MAX15004/5

40V, Non Sync 

Boost

200kHz to 1MHz

Adj/ Slope Comp

MAX16992

36V, Non-sync 

Boost 

Controller

2.2MHz

MAX16990

36V, Non-sync

OVP or 2 Phase 

Boost 

Controller

V
in

=
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b
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tt
V

in
 <

5
.5

V

Development Cycle

v

v

MAX25200-1-2

36V

15uA Sync 

Controller 200kHz-

2MHz

MAX25203

36V

15uA Dual Sync 

Boost Controller 

200kHz-2MHz

High Power 

Audio 

MAX20471/2/2B

Sync boost 

converters

0.5A/1A, 5.25Vout

2.2MHz, RESET out

3mmx3mm

Lighting

Analog Devices Confidential Information18 |
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Automotive LDO Roadmap

Improved

PSRR & Output 

Noise
0.1A

0.5A

1A

MAX8891

5V, 150mA

SC70

MAX16999

5V, 80mA, 

13uA Iq, 

WD

MAX8902

5V, 500mA

High PSRR

2A

Low Noise
High PSRR

Core 
Power

Integration

MAX25300

5V, 500mA 

High PSRR, Low 

Noise PMOS

MAX25301

5V, 1A 

High PSRR, Low 

Noise

MAX25302

5V, 2A 

High PSRR, Low 

Noise

MAX25307/8

5V, Dual/Triple 

output 600mA

High PSRR, Low 

Noise PMOS

MAX16910

42V, 200mA

20uA Iq

MAX15006-7

42V, 50mA

10uA Iq

MAX5024

65V, Wide Vin

150mA 58uA 

Iq

with Reset 

and WD 

Timer

Low Iq

P2P MAX25210

42V, 

300/200/100/50mA 

Ultra Low 10uA Iq

Reset output

3X3TDFN

Low Voltage High Voltage

0.3A

Analog Devices Confidential Information19 |
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https://www.maximintegrated.com/MAX8902
https://www.maximintegrated.com/MAX8902
https://www.maximintegrated.com/MAX8891
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https://www.maximintegrated.com/MAX16910
https://www.maximintegrated.com/MAX15006
https://www.maximintegrated.com/MAX15006


600V

140V

120V

100V

80V

60V

40V

Isolated Flyback Converters & Controllers

V
S

W

Controllers
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LT8315

18 – 560 VIN

LT8315

6 – 100 VIN

1A          2A          3A          4A          6A          8A

LT8301

2.7 – 42 VIN

LT8302/-3

3 – 42 VIN

Converters

LT8316

16 – 560 VIN

LT3748

5 – 100 VIN

MAX17690

4.5 – 60 VIN

MAX25256

8-36V Input

10W H-Bridge Driver

10/27/2022



EV/HEV & Truck Converters and Controllers

Off-battery

Isolated 

DC/DC

Off-battery

Non-isolated 

DC/DC

Flyback Solutions

Isolated Flyback 

Converters & 

Controllers

MAX25256

8-36V Input

H-Bridge Driver, up 

to 10W

MAX20058/9
65V/80V 1A, 

2.2MHz, SW-

TDFN

MAX25262/3

70V 2A/3A, 2.1MHz, 

5uA Iq, SW-FCQFN

Ultra-High Voltage Converters
Ultra-High Voltage 

Controllers

MAX25208

75V Buck Controller, 2.2MHz,

7uA Iq, SW-TQFN

MAX25206

65V Buck Controller, 2.2MHz,

7u A Iq,SW-TQFN

MAX25207

65V Buck Controller w/ 

Bypass Mode, 2.2MHz, 7uA Iq, 

SW-TQFN

Analog Devices Confidential Information21 |
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MAX20029B/D

5.5V, 2.2MHz

3-output PMIC

3A, 1.5A, 1.5A
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MAX20024

5 Sync Bucks

9 LDOs

For Nvidia

MAX20025

5 Sync Bucks

9 LDOs

MAX20014 family

8.5V Boost, 2 Bucks

2.2Mhz 

PMIC

Pin compatible

MAX20022

5.5V, 2.2MHz

4-output PMIC

4x 1A

MAX20029/C

5.5V, 2.2MHz

4-output PMIC

4x 1.5A
MAX20429

Dual 6A

3mmx3mm fcQFN

2.1MHz or 3.2MHz

94% efficiency

MAX25322

ASIL-C dual 6A

3mmx3mm fcQFN

2.1MHz or 3.2MHz

94% efficiency

Pin compatible

The highest efficiency and the highest 

performance automotive dual 6A DC/DC, 

with the only ASIL-C, pin-compatible variant, 

on the market

MAX20026
5.5V, 3.2MHz

4Ch 1A DC/DC 

& 200mA LDO

MAX20026S
5.5V, 3.2MHz

4Ch 1A DC/DC 

& 200mA LDO

Low 0.8V DC/DC, 1V 

LDO

Low Voltage PMIC Roadmap
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Camera Sensor Power & Protection Roadmap

Development Cycle

MAX20019/20

18V, 3.2MHz, 

Dual 500mA Buck, 

4 Supplies in 

3x3mm pkg

2 Supplies in 

2x3mm pkg

Integration

Superior 

fault 

coverageNon ASIL 

Camera

ASIL 

Compliant

Camera

MAX20049D

18V, 2.2MHz, 

Dual Buck (1.2A)+LDOs, Vo 

min 0.8V and Vin MIN 4V

Optimized for Remote Camera 

Applications with Sequencing

MAX25250

24V Rear/Satcam

PMIC

HV Buck + LV Dual 

Buck + LDO with Safe 

State

MAX25249

40V Rear/Satcam

PMIC

HV Buck + LV Dual 

Buck + LDO with Safe 

State

Industry First ASIL 

& Non AISL p2p 

solution

ASIL-B, 

higher 

power

Higher 

power

MAX20088/89 

16V Dual 

Non ASIL/ASIL

MAX20086/7 

16V Quad 

Non-ASIL/ASIL  B/D

Remote 

Camera 

Module & 

ECU 

Protection

Analog Devices Confidential Information23 |
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MAX20419

ASIL-C Radar PMIC

Vin 5.5V

0.75 Boost + Dual 3A 

Buck

SS, Window WD
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MAX20430

ASIL-C

Vin: 40V

HV 2.5A Buck + Dual 

LV 3A Buck + 5V/0.5A 

boost

SS, Challenge-

response WD

Optimization for 

short-range radars

ADAS PMICs: SoC, 
Radar Sensor & Front Camera Module Power

# Outputs

MAX25320

ASIL-D SoC PMIC

5.5V, 2.2MHz

Dual 1A Buck

For Qualcomm Snapdragon 

Ride safety manager

MAX20428

ASIL-C

8 channels PMIC

for Front Camera 

Modules

MAX20013/413/415

ASIL-C Radar PMIC

Vin 5.5V

0.75 Boost + Dual 3A 

Buck

SS, Window WD

Higher input voltage 

detection accuracy

Analog Devices Confidential Information24 |
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Phantom Power and Diagnostics

MAX16946/7

28V, 

Single Channel 

LDO/Switch

MAX16948

28V, Dual Channel 

LDO/Switch

MAX16913

18V, Switch 

MAX20084B

28V, Dual 300mA 

LDO/

Switch with I2C

Development Cycle

I2C Control  

Diagnostics

Improved Accuracy

#
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ASIL-Compliant Power System Monitors
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MAX20480/1

MAX20480 : ASIL-D

MAX20481 : ASIL-B

4- to 7- channel power 

system monitor

MAX20478/9

MAX20478 : ASIL-D

MAX20479 : ASIL-B

2- to 3- channel power 

system monitor

Optimized for lower-end systems
Requiring fewer monitored rails 
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SoC Core Power Solutions

MAX1556

5V, 1.2A
1MHz

MAX16961

5V, 3A
2.2MHz

MAX16962

5V, 4A
2.2MHz

MAX20071-72
5.5V, 0.6A/1A

2.2MHz
2mmx2mm

MAX20010C/D
5V, 6A

2.2MHz, DVS, SS

Smaller solution size +

Pin-compatible ASIL option

MAX20073-74 
5.5V, 2A/3A

2.2MHz
3mmx3mm

MAX20015-18
ASIL-C

0.6/1/2/3A, 2.2MHz
3mmx3mm

Pin compatible

MAX20011 (ASIL-D)
MAX20499 (non-ASIL)

Family of  8A,12A, 16A

5V, 2.2MHz buck converters

DVS, SS

3.5mm x 3.75mm FcQFN

>90% efficiency

Higher efficiency

Higher power 

density

MAX20411
Pin-compatible 16A, 22A, 30A, 40A

(Up to 60A dual-phase)
2.1MHz core buck

ASIL-D, DVS, SS
3.5mm x 5mm FcQFN

>91% efficiency

Higher power density

Faster load transient 

response

1.0A

4.0A

6.0A

16.0A

3.0A

40.0A

80.0A

12.0A

8.0A
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https://www.maximintegrated.com/MAX16962
https://www.maximintegrated.com/MAX16962
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https://www.maximintegrated.com/MAX16961
https://www.maximintegrated.com/MAX1556
https://www.maximintegrated.com/MAX1556

