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Figure 6: Annual storage installations by application based
on power output
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https://www.analog.com/en/technical-articles/higher-reliability-safety-and-30-longer-lifetime-with-advanced-battery-management.html
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ADCHISEXIf5tfHIT Bt ESLSoC
FREERE.
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LTC6811: +1.2 mV (BX) 16-Bit (AZ)
S=RE: +2 mV (B18Y(E), 14-Bit (SAR)
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LTC6801 60 36 SSOP 1% error, 15.5ms cell measurement time
LTC6802-2 12 0.1 60 Discharge 44 SSOP
LTC6803 -2\-3\-4 12 0.1 75 Discharge 44 SSOP 13ms to measure all cells
LTC6804 -1\-2 12 0.2 75 Discharge 48 SSOP 290us \Daisy chain \ addressable (4 bit) \IsoSPI
* LTC6810 6 0.15 Discharge Dual Cell measurement(ea. ch) \ IsoSPI

Daisy chain \ addressable (4 bit)\ IsoSPI\
1.2mV \ 2x ADC \ 3x Filt

* LTC6812 15 0.2 14 Cells @4.2V = 58.8 (<60V), easier to Certify

* LTC6811 -1\-2 12 0.05 75 Discharge 48 SSOP

* LTC6813 18 0.15 112.5 Discharge 64 LQFP Z_Zm\;s{’::i“\)i?so{‘:)} _
*ADBM56815/17 (New) 12/8 0.3 48 LQFP IsoSPI \ 2.2mV \ 7xADCs
* ADBMS1818 (New) 18 0.2 1125 64 LQFP IsoSPI \ 3mV \ 9xGPIO for Temp
AD7284 8 -- 40 -- 64 LQFP 16mV cell accuracy, 14 bit ADC, Auto Qual
AD8280 48 LQFP Analog\HW only, Backup Monitor,Industrial
—————_
LTC3305 Discharge 38 TSSOP Lead Acid Battery balancer
* LTC3300-1\-2 6 2.5\10 36 Charge & Discharge 48QFN Bi-directional, Daisy Chain\addressable
* LT8584 1 2.5 7.5 Discharge 16 TSSOP Li-ion
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Measures 12 Series Connected Battery Cells

Industry Leading Accuracy:
= < 1.2mV Total Measurement Error @ 25°C
= < 2.2mV Total Measurement Error -40°C to 125°C

16-Bit Delta Sigma

= 8 Programmable Oversampling Ratios / Noise Filter
Settings
(26Hz, 422Hz, 845Hz, 1.7kHz, 3.4KHz, 6.8kHz, 13.7kHz,
27kHz)

Built-In isoSPI™ Interface:

= Uses a Single Twisted Pair

= 1Mb Isolated Serial Communications
= Passes 200mA BCl testing

= Supports Random Stackability

Active and Passive Cell Balancing Control

5 General Use Digital I/0 or Analog Inputs
Synchronized Voltage and Current Measurement
4uA Sleep Mode Supply Current

14 ©2020 Analog Devices, Inc. {REBRFENF,
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Safety and Reliability Features
Tolerates Voltages Up to 75V
Fully Specified from -40°C to 125°C
Includes Comprehensive Self Tests
Engineered for ISO26262 Systems

LTCe811

REFERENCE

il

-
FIVE GENERAL PURPOSE
ANALOG I AND DIGITAL 1O




LTC6812 & LTC6813 -- 15 & 18

EHF LTC6811 i1t
5LTC681 1B
LTC6811 EE+HERNEREE

JRTFRITIEE

Reversible isoSPI
HWENI9EEIA200mA

9 1MERANalog In & Digital 1/0
= Includes Open Wire Detection

LQFP 64pin 3
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, Measures 6 Series Connected Cells
_l[t““ — SEVERTINE Includes Dual Cell Measurement Capability
kﬁw—l—“\ ;gg i (Fault Coverage)

E ] Includes Reversible isoSPI
b S = - 150mA Passive Cell Balancing Capability
_[LW“'E_ = Camoows | |- 4 General Use Digital 1/0 or Analog Inputs
}ﬁﬁ‘w 8 T Ability to Operate in 7-Cell Mode
1—‘”}5 ;JL; ;:" 99 Operates with Stack Voltages Down to 4.8V

deal for Large Cell Modular Designs Unique ID & Authentication Feature

16 ©2020 Analog Devices, Inc. {REBFFENA,
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26Hz
422Hz
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w— ] TKHZ
3.4kHz
6.8kHz
e 13, 5kH2Z
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Simple Fixed

L RC Filter @ 160Hz
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Measures 12/8 Series Connected Battery Cells
Industry Leading Accuracy:
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DEVICES
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= < 1.2mV Total Measurement Error @ 25°C _[Lﬁ — verems
= < 2.2mV Total Measurement Error -40~125°C T L_:J_{ woras | S B XOC wesn

. . T : Pogmabs [ | seia B0 Qg
16-Bit Delta Sigma IL ,_ié S PR B 2L
8 Programmable Oversampling Ratios / Noise Filter ey : e R
Settings T
Advanced Reversible isoSPI™ Interface, 2Mbps, o L
Capacitor or Transformer Coupled ) ——
300mA Passive Cell Balancing Capability T .3,_1'.5? i i "
7 General Use Digital I/O or Analog Inputs .[L "I o Q —— SB S

. —e REFERENCE =] = > >
Synchronized Voltage and GPIO Measurements IT‘L seut
4uA Sleep Mode Supply Current
Fully Supports ASIL D \ SIL Systems Part ADBMS6815
(Detects external faults and internal faults) Description 12-Cell Battery Monitor
Tolerates Voltages Up to 85V Schedule Asample | Q3cvis
Release Q1 CY20

Specified from -40°C to 125°C
Designed to withstand hot plug of at least 96 cells

©2020 Analog Devices, Inc. {REBFFENA,




ADBMS1818 — TMBMSit A CEVCES

¥ =]
e _ T ADBMS1818
Measures 18 Series Connected Battery EF\_ ReveRsite
Cells é‘.\— 5 16.BIT ’ E g S ¥ )Y isosei
. . AT 4 o |-
Industry Leading Accuracy: ™ - 2|8 [m HI3D0 isosm
= 3.2mV Total Measurement Error iﬁ ERE s Axin
16-Bit Delta Sigma - Programmable 1  GENERAL
Noise Filter - ANALOG N &
. . ™ 3 16-BIT B DIGITAL IN /
Advanced Reversible isoSPI™ Interface éh : sz [ = our

<+ »{ OPTIONAL
< »| EEPROM

200mA Passive Cell Balancing Capability

9 General Use Digital I/0 or Analog
Inputs

Synchronized Voltage and GPIO
Measurements

LQFP 64pin package

tr
-

CURRENT
SENSOR

| MU
= 16'BIT y: SECOND l N\
- AZ T4 REFERENCE
—
| > 10x

DISCHARGE FIRST
TIMER REFERENCE

¢
1%

Fii

HH
H
SR

FERMEN Y REY ) N)
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PWM Duty Cycle Tailors Passive

Balancing for Each Cell

Master Discharge Timer
(minutes)
0,05,1,2,3,4,5,10,15
20, 30, 40, 60, 75, 90, 120
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S12 On Time
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0%-100%

3 Cell 12

|

511 0On Time
Register
0%-100%

3> Cell 11

—

S1 On Time
Register
0%-100%

—3 Cell 1
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IsoSPI - (KZE RS EisEEEs J_
Single Twisted Pair Only and Meters of Cable — :>

}3|\m'ffﬁ@||§

A
2" Data Path if
Wire Breaks

¥

Capacitors or Transformer

=
Battery Monitor
E 3

Bi-directional Ports: Ring Topology

1+

Reversible isoSPI - I HEa ¥ RE(E
Addresses Potential Breaks in the Daisy Chain

|
Battery Monitor
358 3

~vq | Primary Daja Path | wpu

— | g i |2 ey
b |

Same protocol, same performance as Standard [
isSoSPI = /‘
:> < e < Ism
Ports on each battery monitor will respond to § IPA . : P
commands = "i \/\K\/\\ K 3" e
IMA I " M

Enables communication from 2 directions
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LTC2949 -- FEEE1t A0S
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= Configurable for High Side or Low Side Operation
= +124mV Range, 237.5nV Resolution (20-Bit DS)

A / i5iE RISt E, BiE. R, ZR5EE

= 3uV Offset Max (_400C to 1250c) 400V — 1%@1'% o Low cummPﬂhr:.ki.::a'e::?:c'.'zzm c::.)
= Fast Overcurrent Detection w/ Deglitch | e 1 oot
= Max / Min Values Stored On-board *lsenser L lsenseo 4.5-14V
' LTC2949 Vee ’

RERE ERE -

+5.5V Range, 46V Resolution (18-Bit DS) BSM @ e

Dedicated Stack Measurement 68XX =&

7 Dedicated Buffered Voltage Inputs e won 3 35 3
= 5 Additional Buffered Voltage Inputs or Digital Outputs [ Voltage | | Cument | | Change |

(Configurable as Heartbeat Monitors) [ Power | [ Esergy | | Tems |
mﬁ ISOSPITM E%D _ o Return Current Path
BMS whRREZFNE SERJALIE
45V ~ 14V {HEBER[E - 1% MBERIIER, BEefIRENE
o et ] . - EAfAIsEERITTIRIRER
mEeE: -40°C to 125°C - AE Tolerance & Tempco KRIFEF
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W55 Passive Balancing

BB &RESoCHIRE T MR EKE
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LT8584

= The LT8584 operates as a boundary mode
flyback converter

= Provides 2.5A average discharge current.

= Scalable by using multiple LT8584s to balance
each cell.

= Each battery in the stack requires an LT8584
active cell balancer

= 10A discharge to the stack with LT3570/71
with Mosfet

= |ntegrated 6A switch

Safety Features
= Read Back via ADC of LTC681x:
= Cell Voltage
= Cell Discharge Current
= Die Temp
= LT8584 Handshaking Voltage (i.e. Reference V)

©2020 Analog Devices, Inc. {REBFFENA,
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[ T8584 — [FRiE I

" Module +
Module -

LT8584

A

N
«

" Module +
Module -

LT8584

I

Module +

Module -

LT8584

Ci12
S12

LTC6811
LTC6812
LTC6813

Cl1
S11

GPIO ——

Battery
Stack
Monitors
(12 -18
Channel)

GPIO

C1
S1

LT3750
LT3751

1k

LT1999

Module -

Stack
Discharge
Enable

OCP
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LTC3300
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Bidirectional synchronous flyback
balancing of 1 to 6 Li-lon or LiFePO4 cells in series
= Bidirectional architecture

= Balancing on battery charge and discharge
cycles

= Cells can be balanced concurrently or
independently

Stackable architecture enables >1000V systems
Up to 70A balancing current per cell

1MHz daisy-chainable serial interface with 4-bit
CRC packet error checking

High noise margin serial communication
Numerous fault protection features

©2020 Analog Devices, Inc. {REBFFENA,
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=R TAkhin BMSFtR~> BMSH

BES A

~ ADI IDH: FoxBMS
https://foxbms.org/
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BMSEZRIINEELZ £IK1T BEVES

> B
= ADBMS6815 ‘
= URAEBENZE

= BRANERSE
= IV AYEENE
» E[E
BENSERIR
= WNEREESHIAR, EENBENE
> JMERERFHERLES
= TEREHIFF

> FRFCHES
= RERTEE

> 1815
= isoSPI -#&(tB)A
= CAN - t&Xdt%

* Ethernet - 51, El=

________________________________________________________________

Module +

Module + @

Voltage Monitor
ADBMS6815

12 channel BMS

Voltage Monitor

ADBMS6815
12 channel BMS

Aux Mux ‘

Pre
age 10f 1

“emFSDESI n BMS - ESC Grouj P tin Mumane ?a;(e) 2019
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ADIFCE M2 iR 5=

KAt Edn

= SRR T REMMY
RO FitRE

= PRUEEIERZNS

RapidNet IP

P T
I#lh!.h_— .‘
| (e
Electronic lnfrgkucture health
Shelf —
Labelling ’ LoWPAN

-LF.'%\_S

= AJERYFER
= AI{HRAERIPI AR
i R TORERI 28 Bk b

= EN{ER]5EHYADHIRTFERE
R =L

o] Zgf4Reliability

= SRET] Wi

= LGRETHT

K560

B2 > Na ST L T
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Chip Package

LTC5800IWR-IPMA*
QFN 10mm by 10mm

Pre-RF-Certified PCB
with
On-Board Antenna

LTP5901IPC-IPMA
24mm by 42mm

Pre-RF-Certified PCB
with
MMCX Antenna Connector

LTP5902IPC-IPMA
24mm by 37.5mm

AgileNet 6T

=K

Building Security

ANALOG
DEVICES

EE—daE"™

WirelessHART

-------

»
, /
b 4

Process monitoring

ADI SmartMesh IP Products

Starter Kit DC9021B

SmartMesh IP™

Wireless Sensor Network

Battery
Monitoring




ADI 124E

DGR E M R ARYENL

ADI SmartMesh IP

LTC5800
-IPMA

SRR 2.4 GHz
World wide band
IEEES02.15.4 3E5

Mesh

i EE1000M B =

250 kbps #EHE
K@ithEa

eSSt

EEEMEETS TIIMEH

Starter Kit DC9021B
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WirelessHART

LTC5800
-WHM

2.4 GHz
World wide band

WirelessHART &
Mesh
KajthED

SEEMEETSRHTIIMEH

Starter Kit DC9022B

TR, ARENBZSEVEES,

ADI RapidNet IP

ADuCM ADF

3029 7023
pControlle Xevr
r

Sub GHz
World wide regional bands

6LOWPAN ¥H
P2MP {<EIEZSK
A R 12000 B =
300kbps B F{THEERBW
KSR
KIES

SEENARMETERETHMISIES. NTER
IERERiH SRR E ML

EV-DNG-RFMOD-9001Z

EV-COG-ADF7023-92
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ADI AgileNet 6T

ADuCM
4050

pControlle
r

Sub GHz
World wide regional bands

6TiISCH #HH

Mesh [
B BEJ 1000 B =
50 kbps #EHEE
KaithEas

KIEE

(RS

BHEXEREELIFIED =

Release in 2H, 2020
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fERER RS

FEitRER (PACK)

Mod

-----------------------------------------------------------------

EHV Switch Module!

|
|
|
!
|
|
|
|

Y |
I W’:’shunt —-/-_ﬁ'l.l".‘,fl‘.lﬂﬂ_ HVU Lpw Power
| / e reme ok
| " eoul bLF‘ d-—--ll.
1 \Hall —/—’WV'V— Arime Power |
1 Ly 4 I
: ::IE:L'JDII:HEE I'-II.I.‘I'II Fault Logic || qun- DUt
Ternp MM
Fcufleﬁl m“"lll__
Battery Control Unit
: r= = = = == == == == =
= — = —— - = Human Machine
LL | I : Interfacs
i L Im. | | I I | Temp Control:
e Wl 1
= %
ﬁ o |
| L
Ao ¥
':';‘"I_—___'__- | I
T | j
T . | H-
g ::II: 'u'nl!a,g:Im::lTIt futla, fustin Pt
L . T
l T I muu1||'—|—.m o ‘_"h,
l j *— :
— i
_______ 1 _/-,7 L e e e e e e - — _i
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Cell Momtor 6820

Cell Momtor
> Cell Monltor

J % Cell Monitor Controller CAN

i

> Cell Momtor Battery
x
3 Cell Monitor
Cell Monltor
/»Cell Momtor 6820
I_ i: I._il_l > Batt-

= Centralized BMS
- Single PCB
=~ Fewer communication wires
~ More complicated wiring harness

=~ Works for only one pack configuration

35 ©2020 Analog Devices, Inc. {REBFFEIF,
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Wl—lh-”—”'\-ll >Bat -

Q‘/\ Cell Monitor =9  Cell Monitor <69  Cell Monitor
o 3
b g
— g
i 6820
Battery [ ) ¢ 3
= Controlier | CAN
—1 2 — .
o ——> = 6520
—_— =
— g

Cell Monitor e Cell Monitor <@ Cell Monitor ‘\/

e

= Distributed BMS
= Simpler CMU Board

S

= Simpler Cell Harness
= More complicated communication harness

= Works with many pack configurations
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~ A IRIEMERE R KRR BECE

‘ A4. ADBMS181x + Wireless

A3. ADBMS1818 + Active Balancing

A2. ADBMS1818 + Passive Balancing
()

Al. ADBMS6815 + Passive Balancing
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HADBMSG81 5 + Passive Balancing 2~4kwh/pack

RACK

37//

ANALOG
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ISOSPI o AW PACK 1
State of charge (2 parts if P LTC6811 | Battery 25~38 V
State of health RiSOSP| ® ADBMS6815 Module 8~12 cells
System safety ISOSPI)
SPI
[ I s —> foa
AN RHEEE (RITEE)
PACK N
Coulomb Counter 2~4kWh
LTC6811 | Battery 25~38 V
ADBMSG6815 Module 8~12 cells
T E
TlFRitE
ELEZIER(RAYREER
/DALY
©2020 Analog Devices, Inc. {REBFFENA, =2RiN =P




RACK

. . ANALOG
HADBMS1818 + Passive Balancing skwh/pack DEVES
ISOSPI / PACK 1
MCU LTC6820 RisoSPI 5kWh
State of health @partsit [T ADEMS1815 [ Mot || 4550V
State of healt . odauie
System safety RisoSPl) 16 cells
SPI
Optional : gy [
Optiona S (NEETEE)
PACK N
Coulomb Counter
LTC6813 |  Battery e
ADBMS1818 Module 16 cells
R RBEEEE

38//
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EE—1d

DBMS1818 + Active Balancing 2kwh or skwh/pack 5SS

RACK
ISOSPI / PACK 1
MCU LTCe820 | RiSOSPI — LT8584 — 2-5 kWh
State of charge (2 parts if ¢ LTC6813 | - xsor __ Battery 25-50V
State of health RisosP) | TT—T ADBMS1818 = &8 Module  g.16 cells
System safety ISOSPI) — LT8584 —
SPI ]
11
optional = - i
optional | — o BUEER (RESTEE
1 PACK N
Coulomb — LT8584 — 2-5 kWh
LTC6813 =  x8or Battery 25-50V
Count - —
oumer ADBMS1818 | __* X6 Module g1 cells
— LT8584 —
AR NBEESE

SE/RYRBItE. ERAED
BEEREHE

mntEEsEE, BEKWhEESNZER
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VAR RMERETC S 05 — Al 32 O o

" 4

RACK
2.5 kWh PACK 1
LTC5800 -
o || e ) || TR urcsei | ety | 2550
State of health | | Network (. (?/'Ii\t/g) ADBMSxx Module 8-16 cells
System safety Manager
1 network
1 sec update rate/Pack
Max 32 slave/manager PACK N
9 LTC5800 2-5 kWh
iPM || LTC681x | | Battery 25-50 V
( Slave ADBMSxXx Module | 8-16 cells
(. (Mote)
AR MBEEE DS ZELE
{9 A / kwh
FTFRERE
BAMIA
AR ST ELERG R
40 // ©2020 Analog Devices, Inc. {REBFFEIA,




HHE - 1A 480 T Ao

ER—eE"

RACK
Network
Jem L Lrcesix — Bty éj;" 1
LTC5800 |g ) G |
Manager : o e
(‘. ‘:E;:] _me!—a?;:z H?'i s
MCU
State of charge .
State of health .
System safety -
—— Aok Network
L TCB800 ) I e i e 15
.) L= L]
Up to 15 network Manager ; e
1 sec update rate/Pack T o | S50
Max 480 slaves (15x32 Packs) total (S
?ﬁ& {"'2*11'1; BONES SRS
{REYZEA / kwh
BT LERE
BAEMEA
A ST B &R
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Cells/Pack 8/16 8/16
Balancing Passive Passive Active Passive
Wireless BMS NO NO NO YES

#ZH / kwh X

_200 0 0
(&*U Fﬁ) $/kWh 30% +130% +40%

B DRSS

R AREEONEEE  BEREE. FKES {IRAIZEA / kwWh
SKWh RZEFBE BEREHINE BT RERE
AR
EOMBRE st oemser  SCOWEESOAR RAMET EERRSE
U=
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DC2350A-B Battery Stack Monitor Evaluation Board
LTC6813 - 18 Cells ﬁ,»g
2 DC2350A-B Battery Stack Monitor \\\ N BMS Evaluation Board
LTC6812 - 15 Cells . #’ 4
DC2259A Battery Stack Monitor BMS Evaluation Board
LTC6811 - 12 Cells
DC2100B-C Active Cell Balancing (ACB) with BMS & ACB System Board
LTC6804, LTC3300-1 and IsoSPI
Signal Chain Monitoring & Bidirectional cell BMS & ACB Signal Chain Demonstration
Demo balancing with 4A charge \ discharge BSM
current using LTC6804/11 cell monitor , - ACB
LTC3300, IsoSPI LTC6820, LTM288x(
Iso USB), LDO’s
BMS System Functional Safety System level BMS System Finished hardware design _
Module (in LTC6813, LTC3300, LTC6820 (IsoSPI), Module Functional Safety Documents available
development) ADM3054(IsoCan), Safety Concept, (includes gzlfgg g& neept
FMEA Signal Chain) FMEDA


https://wiki.analog.com/resources/BMS
https://wiki.analog.com/resources/BMS
https://wiki.analog.com/resources/BMS
https://wiki.analog.com/resources/BMS
https://wiki.analog.com/resources/BMS
https://wiki.analog.com/resources/ESC

ADBMS1818 Demo board DEVICES

EVAL-ADBMS1818 + DC2026 (Linduino) + DC2792A (LTC6820) + DC2472A (load interface
board)

44 // ©2020 Analog Devices, Inc. {REBFFEINA,
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- HERFEESHNEXENEE (BMS) ##8g (ESS) RIZR, ATLIX/SEADIRu::

= https://www.analog.com/cn/applications/markets/energy-pavilion-home/energy-storage-power-
conversion/energy-storage-systems.html

= https://www.analog.com/cn/applications/markets/automotive-pavilion-home/vehicle-
eIectrlflcatlon/batterv manaqement systems-bms.html

- W_ER—LNE
= https://www.analog.com/cn/signals/articles/renewable-energy-storage-systems.html

C https //www.analog.com/cn/technical-articles/battery-stack-monitor-maximizes-performance-of-li-
ion-batteries.html

= https: //wwwanaloq com/cn/technical-articles/maximizing-cell-monitoring-accuracy-and-data-
mtequtv in-energy-storage-battery-management- svstems html

= https://www.analog.com/cn/signals/articles/longevity-battery-management-system.html

= https://www.analog.com/cn/about-adi/news-room/press-releases/2020/adi-introduces-automotive-
mdustrv first-wireless- battery-management-system-electric-vehicles.html

- W] LAMADIRYIDHMut R BN TR R

= Nuvation Energy -- https://www.nuvation.com/electronic-design-services/solutions/energy-storage-
solutions

= FoxBMS - https://foxbms.org
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https://www.analog.com/cn/applications/markets/energy-pavilion-home/energy-storage-power-conversion/energy-storage-systems.html
https://www.analog.com/cn/applications/markets/automotive-pavilion-home/vehicle-electrification/battery-management-systems-bms.html
https://www.analog.com/cn/signals/articles/renewable-energy-storage-systems.html
https://www.analog.com/cn/technical-articles/battery-stack-monitor-maximizes-performance-of-li-ion-batteries.html
https://www.analog.com/cn/technical-articles/maximizing-cell-monitoring-accuracy-and-data-integrity-in-energy-storage-battery-management-systems.html
https://www.analog.com/cn/signals/articles/longevity-battery-management-system.html
https://www.analog.com/cn/about-adi/news-room/press-releases/2020/adi-introduces-automotive-industry-first-wireless-battery-management-system-electric-vehicles.html
https://www.nuvation.com/electronic-design-services/solutions/energy-storage-solutions
https://foxbms.org/
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- HifiERE™iA

- JRATLIE: CAGR > 25%
- BEECRI A B3N, FRRYEXK
- RANRELE

- WFIm&it, EBSER:

- XWFEFPRIbGE:

A7 7/

> ﬁé A
- E8E.

L Z

- BIRAY R&D RiR
- BREHER TS
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Bloomberg NEF “2019 Long-Term
Energy Storage Outlook “

« BEESEIAMNRE. T FEXaEERAIEERT

Byh, HFAAMEREFIREIISERBIEEE. TREIN,
XEEETEFARNRIE, AGaeREEREIRR
PR, HiIfhit2023FEAGBEISFEBithFTRISIE.
20195, HEBMARINRERFTEINE, LUKERMH
NERE& A FREL H KA B B RERFTEE K.
IZVEBREAE2021F LY, EITESIAKTF
250KWHIZEERHE, ML= RE B EiRiE
MR B, XLt mt RS EVER, LA
RHEBERIIZE], MmATa/MIEBMETIEESS
IRE, FR7XEMERRREZI, B EEKER
FRERCE AR R R EIR(EAEN, RaeiEILABRKTE
BEMILIERIESE RS



FEFEMRE ARG SN

=HE3ZmEE
(< )
. 85 L
2L i
851E(=
o8 = = a—_ ©
G FEIR (118) =5 | 'L
F -+ | TP w B
I
CANE(S CANIE(S
“h %
- e sk
X
) 4 \ 4 = ?é
i . B - e
=E 30KW/60KW
\ - Wie
iEBNERIR 75 Ui T 120KW (60+60)

15KWh ~ 60KWh 3.3KW, 6.6KW BEiR7cHBiE
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SHES1ER

-

300KW CHARGER

15x20kW Power Racks
+

1x Ctrli&Comm Unit

+

> 0.5MWh BATTERY

N

DciDc

CHARGER

(-DC CHARGER‘\ @ \

ISO GATE DRIVERS
POWER SUPPLIES
CPUs

SENSING

BMS
BALANCING

> 150$ BOM /
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oY/ =FAS
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>300kW B FTEBHE
1553 ¢FAFEE80%
80A LA EHIEREEIR
- ER{IRIT
800VEE SHIBEZEFNRK

FEINfERERIE =
- I
B Jod ~F {87
ABHEERIFR

ADI aJ}E{#

- [REMREKE]
fREEERESHN
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B EEAEADIE S S

MPPT DC/DC PFC Bi-Directional R _ ;
Converter DCBus Inverter FEFEAREIR AC Grid
=y i

J-j%Jg »

- RIIERERERS MRE ﬁ;

EE RIS B, T & - :% =
' ' JT__N
- BRI R T AR Nz = S AR
- 15KW, 20KW, 30KW —1
-
> %ﬁﬁ%%&ﬁgﬁ;&%%{fl:h% Bi-Directional DC/DC Converter EV / ESS

ENREE. B/IKEEs
R
. SiC, GaN

IHEES IR, AL
LI

- N
a— ,

!
JE%J%H; g -

%@m%'_ sl —= w ‘
J%; )= | F?JEJ?J

L
147
Oy
-
<
L
14

0 ]
* L > '
PFC + DC/DC — )/ N
Signal Conditioning 1 3E 3§ vy
ab v - —
O - ISO SUPPLY ISO Gat BMS
KBHEE’_-H:K)\ -">"'> g Power Drivgre
..... - = Management
= f) o
ADIESH
1SO Comms :: g | AN-2016 oA R HIER D
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ADI PORTFOLIO


https://www.analog.com/en/products/ad8233.html
https://www.analog.com/en/products/ada4522-1.html
https://www.analog.com/en/products/adum4190.html#product-overview
https://www.analog.com/en/products/interface-isolation/automotive-interfaces/isolated-controller-area-network-can.html
https://www.analog.com/en/products/ltc6820.html#product-overview
https://www.analog.com/en/products/adm2485.html#product-overview
https://www.analog.com/en/products/lt3999.html
https://www.analog.com/en/products/power-management/switching-regulators/flyback-forward-isolated-controllers.html
https://www.analog.com/en/products/power-management/ldo-linear-regulators/positive-linear-regulators.html
https://www.analog.com/en/products/interface-isolation/isolation/isopower.html
https://www.analog.com/en/products/monitor-control-protection/isolated-gate-drivers.html
https://www.analog.com/en/products/monitor-control-protection/isolated-gate-drivers.html
https://www.analog.com/en/parametricsearch/11426
https://www.analog.com/en/parametricsearch/11529
https://www.analog.com/media/en/technical-documentation/application-notes/AN-2016.pdf
https://www.analog.com/en/products/processors-dsp/microcontrollers/cm4xx-mixed-signal-control-processors.html

SRR ARG S s
N

Fuel Station

|
-
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THEREEHR: SEAIPEE

( BOOST

PV > bes
2 e el
=l= E_é—y TDC
PV R
Pt
fa'a'a'al . DC+
250V >
a T T oc

+ HERERST

2/4 PWMS
+ 1/2 ADCs

DC+

INVERTER

S
E_E.
g

\

%

ARC DETECTION
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AHEAD OF WHAT'S POSSIBLE™

8/16 PWMs + 1/2 ADCs

ADSP-CM41x
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GRID

N

SAFETY DISCONNECT

BMS COMMUNICATION

N
f\a PWMs + 1/2 ADCs

DC+

DC-

S

CHARGER

BATT+

SE oF

— 3
Sk

E-L_‘B—I

ﬁ BATT-

LN

|

é BATTERY \

L
T




ANALOG

ADI Range of Isolated Gate Driver Products

Performance £ /A Protecting

Low Delay v" Low Delay
\/ High CMTI v" High CMTI
v" Small Footprint v' Bipolar Supplies
v" Low Pin Count v Integrated Protection

v' Error Reporting (flag)

Typical applications: Typical applications:
« On Board Charger « Traction Inverter
« DC-DC Converter * Industrial / Energy Systems

54 ©2020 Analog Devices, Inc. {REBRFENF,

Programmable E
v

Low Delay
v" High CMTI
v Bipolar Supplies
v Integrated Protection/Monitoring
v Status Reporting (Flag + SPI)
v Fly-back Controller
v' SPI Configurable

Typical applications:

« Traction Inverter

* High Performance Industrial /
Energy Systems
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Features MOSFET/IGBT MOSFET/IGBT/SiC/GaN

Drivers 2 2 1 1

Desat

Detection

Fault, Rdy,

Reset

Disable X X

Bipolar Sup

Miller Clamp

Split Output

Flyback Ctrl. X

Output vdd 18v 18v 30V 30V 30V 30V 25V 25V 30V 30V

CMTI 25kV/us 25kV/us 100kV/us 100kV/us 150kV/us 150kV/us 150kV/us 150kV/us 200kV/us 150kV/us

Working 400V, s 400V s 600V, s 600V, s 600V, ms 600V, s 600V, s 600V, s 600V s 600V, s

Voltage Basic Functional Reinforced Reinforced Reinforced Reinforced Reinforced Reinforced Reinforced Reinforced
1092V, Basic | 1092V, Basic | 1092V, Basic | 1092V, Basic | 1092V . Basic | 1092V Basic | 1092V, Basic | 1092V, Basic

Creepage 4Amm/7.6mm 3.5mm 7.8mm 7.8mm >8mm >8mm >8mm >8mm >8mm >8mm

Package NSO/WSO0O-16 5x5LGA WSO-16 WSO-16 WSO-6 RI WSO0-8 RI WSO-8 RI WSO0-8 RI WSO-16 WSO-8 RI

1 Min 3KV, e/5KV s 1KV, 5KV s 5KV s 5KV s 5KV s 5KV s 5KV s 5KV s 5KV e

Withstand



Iso Gate Driver System Evaluation Boards for SiC D8

EVAL BOARD \

:{ LT3999

1

Bl
S

ADSP-
CM419F

@49|dno)

ADuM4135
! H o | ]

<[ LT3999
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Board Specs

SiC Power Module
Half Bridge
1200V, 50A, >100kHz

JF= Fuii Electric

SiC Power Module
Half Bridge
1200V, 40A, >100kHz

& Microsemi

SiC Power Discrete
Half Bridge
1000V, 30A, >100kHz

Wolfspeed.

SiC Power Discrete
Half Bridge
1200V, 30A, >100kHz

[

Wolfspeed.

EE—daE"™

Schedule

Test Report

Samples
Sch

Gerber
Test Report

Feb18

Feb18

ADuM4220



3 ADIiCoupler- is the “Safety” Inside

The “DIGITAL ISOLATOR”

ADI 2000:
Invented
DIGITAL

ISOLATOR

ADI 2020: 3.3Bn .Channels
3x the Size of Shipped:

nearest Zero Isolation
Competitor Failures

Trusted
Sustainable Energy Electrification Safety

Global
Leader in

itk the _ate
inoup e Uicizo =0 atic

Eqhanced Protection w

A}
1

Extending

Highest Efficiency

Combining to

isoGate Enhance
Drivers Efficiency &

Driving
Range
in Electric
Cars

System
Protocols

GigaBit Speed ISO

Worlds

Fastest

Enabling
Digital
Factories

Creating

Partnerships
Dramatically

Improve
Affordable

isoPower Power
‘ ) Density
Clean

Extended Working Voltage Electricity

1’C i
isoLVDS

\USB]

Most
Robust

ISOLATION

New
Markets to

Enhance
Healthcare
Outcomes

Enabling

CAN Data Integrity/Robustness

‘E’ ; RS-485

4xgoller CMTI 3.3B Trusted
; Isolators Shipped

D ADI iCoupler

3 ADI iCoupler: 3 ADI iCoupler

CONNECT
Cee >

POWER

>¥E E3Ep

DATA 0
>IED> >



Sensing ICs Overview

58

AD7401

77dB @ 50mV
25kV/us
CMOS I/F

©2020 Analog Devices, Inc. {REBFTENF,

AD7403
AD7405

88dB @ 50mV
25kV/us
CMOS I/F
LVDS I/F

ADUM770x

82dB @ 50mV

85dB @ 250mV
150kV/us
CMOS I/F
LVDS I/F

ANALOG
DEVICES
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fRrs RS-485 #f@eE CAN M an S

EE—daE"™

Isolated
ADM258xE ADM2795E
RS-485 Next gen
ADM268xE ADM306xE
2.5t0 5.0 kV Isolation Level 4 EMC & 42 V 1500V DC working
Protection voltages
Up to 16Mbps ESD Protected
Integrated DC/DC 50Mbps
Isolated
CAN ADM305x ADM3054 Next gen

J

\

2.5t0 5.0 kV Isolation Automotive qualified 1500V DC working

voltages
Integrated DC/DC
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