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Load Dump Engine Start
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Reverse Voltage Superimposed AC

Vin __L

vIN VOLIT
c
Buck |1l
= Regulator 3

TVS

Pros: Simple and Inexpensive
Cons: Bulky, High Power Dissipation

Pros: No Boost Regulator Required

Examples: LT8610, LT8640S, LT8650S

Low Dropout Linear/Switching Regulator

Cons: Only Works for Low Output Voltage ECUs

Vin _’IT Vour Vin _’IT Vour
T T

Schottky Diode Schottky Diode

Pros: Simple and Inexpensive Pros: Simple and Inexpensive

Cons: Bulky, High Power Dissipation,
Large Forward Voltage Drop

Cons: Bulky, High Power Dissipation,
Large Forward Voltage Drop

L
Vin

T

Vin -1 ﬂ— Vour
T
c

Pros: Compact, Adds Current Limiting
and Output Disconnect

Cons: SOA of N-Channel MOSFET Limits
Current and Transient Duration
Examples: LTC4356, LTC4366, LTC4380

Pros: Efficiently Step Up Input at
High Currents

Cons: Noise, Body Diode from Vyto Vyr

Examples: LT8603, LT8364, LTC3859

J__'_VDUT

Surge anr | Boost | T-C
Stopper :|: ﬁ Regulator
Surge Stopper Boost Regulator

Prevents Current Limiting, Output Disconnect

High PSRR

VIN E I VOUT
i Vin Regulator
»f
L] Cc

>
S
>

|||—

AAA

—l—cvom
Il

High PSRR Linear/Switching Regulator

Series PMOS

Pros: Lower Power Dissipation/Voltage Drop | Pros: Regulate Through Input AC

Cons: High Resistance at Low Input Voltages | Cons: Linear Regulator Current is
Limited, Switching Regulator Requires
High Bandwidth

Examples: LT3066

Higher Current, More Robust

L
V,
L Ul 2 i s

VIN__L Vour / nr
—|_J1.|1. Surge

c — | nn_| Stopper
Buck |ur | and Boost
Regulator | Regulator

Boost with Surge Stopper
Buck Regulator

Pros: Efficient, No NFET SOA Limitations,
Can Disconnect Output and Limit Current
Cons: Noise Increased Design Complexity
Examples: LT8640S, LT8650S, LTC3895

and Current Limit

Cons: NFET SOA Limits Curent and
Transient Duration

Examples: LTC3897, LTC3897-2

Pros: Boosting Plus Output Disconnect

Vour Vin Vin

Tar [y
Ideal Active :|:

Diode Rectifier
Controller | = . =
T 1

Active Rectifier Controller
Pros: Rectify up to 100 kHz
AC Efficiently

Cons: None

Examples: LT8672

Ideal Diode Controller
Pros: Lower Power Dissipation/Voltage Drop
Cons: Too Slow to Rectify Superimposed AC
Examples: LTC4359, LTC4376

¥
AT T BT

c

VIN

- Sl
= 4-Switch =
Buck-Boost
Regulator
i -

A =

4-Switch Buck-Boost Regulator

Cons: 4x NFETSs, Increased Design Complexity, No Reverse Voltage Protection
Examples: LT8390, LT8705A, LTC3779, LT8210

Pros: Efficiently Steps Up or Down at High Currents, Output Disconnect and Current Limit

L
TR T e

Mf :ﬁ__—l—c

4-Switch
Buck-Boost
Regulator
-

>

4-Switch Buck-Boost Regulator with Reverse Voltage Protection
Pros: Solves Load Dump, Engine Start, Reverse Voltage, Superimposed AC at High Current|
Cons: 5x NFETSs, Increased Design Complexity
Examples: LT8210
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LT8210
Buck-Boost

/ VOUT(BUCK)

Vour=Vin

Buck

VDUT(BODST)
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Vi DG A 2ma 2.6pH D 2m0
3Vto100V |
TG1 BST1 SW1 BG1 SNSP1 SNSN1 PGND BG2 SW2 BST2 TG2 10nF
Vine Vour :T[ 3.3 pF

DG SNSP2 {—e
Vin SNSN2
o EN/UVLO EXTV,c

BST1 <
BST1 —«¢ GATEV,, LT8210 2158 M0
Vo FB1
Dgsrz $2MN $226k0
2.2pF MODE1 $ B3
BST2 —j¢—4 I FB2
= MODE2 100 kQ
SYNC/ PWGD WA— Vpp $124 k0
o 4.7yF SPRD_RT ss  G6ND Vo Veo IMON
2.61kQ 23.2k0
320k0 I 1 I 1 $140k0
TmnF TBZOpF TG.BnF Tzzo pF Tz.z nF 3
= (350 kHz)

MOSFETS A, B: INFINEON BSZO97N1ONS5  Dygry, Dysr,: DIODES INC. USTGWF
MOSFETS C, D: INFINEON BSZO34N04LS  L1: 2.6 yH WURTH 7443556260
MOSFET DG: INFINEON BSZ042NOBLS5
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