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| + } Gt i Gate driver
BMS : /Voltage |
| _ | '
: I Current
° ' : Sensing Current
| Sensing
° Balance ° Power |
|
* i BMU i
+ | | Processor
= = &5
—_ | |
i |
% ISOSPI Processor ] Iso-Interface
I |
K ____________________ j \ j
ADI 7= 5 R TR o
BMS Monitor: ADBMS1818, ADBMS6830, MAX17853/854 ADI MFKF{“&}T$
BMS Monitor (12-ch): ADBMS6815, LTC6811, MAX17823B Gate driver: ADuM413x, ADuM414x
ISOSPI: LTC6820, ADBMS6821/22 ng—lgg?gfa%eﬁﬁg%S%SO, ADM2484,
UART-SPI: MAX17841, MAX17851 u X, X
Bus Monitor: LTC2949, ADBMS2950/2951, MAX17852 Current Sense: AD8418A, ADAF1080
Active balancmg LT8584 Voltage detection: AD7124, AD7606, AD7616
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BMS Monitor: ADBMS181x (16-ch), ADBMS6830, MAX17852

Gate driver: ADuM4135/36, ADuM4145/46, ADuM4177, ADuM412x, ADuM422x
Current sensing: ADI amplifier

Interface: ADM3050, ADM2484

DC Meter: AD7779, ADuCM355, ADE9153A

Processor: ADSP-21489, ADSP-CM408

©2021 Analog Devices, Inc. All rights reserved. 10
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ADBMS6830
World's First BMS

China BU products: _\ Dual ADC/Channel

» ADBMS1818 (18-ch)

> ADBMS18xx (16-ch) CVDRI:;BXI;HADBMSGNX 090 A 17851
orld’s First ' 1t .
Wireless BMS World's 15t Smart 4Mbps Bridge IC

for BMS Application

LTC6813
2018
World's First Precision 2018
18ch BMS IC MAX17852
LTC6804 World's 15t Fully Integrated
World's First 2mV 2013 ASIL D BMS IC including curren e IRREE
LTC6820 BMSIC 201 2014 1EEE] 6~18ch
World's First 2-wire BMS MAX17823B FEEEN B4R
| - ™ World's 15t ASIL D & Cap- el o ;
nterface isoSP! ot Doty Cha £ EEIR2MV BE
coupled Daisy-Chain = g
LTC6802 2009 RIEREERLiER RS
World's First AIEMEERR

Precision BMS IC ‘ 2009
MAX11080

Maxim’'s 1St BMS IC

©2021 Analog Devices, Inc. All rights reserved.
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ADBMS6815/6817 - 12/8 BT, i 115 o 58

Product Highlights 1-4
S L é REVERSIBLE '
Measures 12/8 series connected battery cells ;_i aras || ] e ED O
Lv‘v‘v E: Iv’“nn)hgrammable - SERIAL im isoSPI
WA : X Noise Fitter PORT A T ~ or 2
Industry-leading accuracy: l ”)—éé) ”” B L S S wire 5P
= <1.2 mV total measurement error at 25°C . — SUEVED —s{ OPTiowL
4 b~ '~ < »{ EEPROM
= <2.2mV total measurement error -40°C to +125°C —[coan
ot ~ 3 MUX DIE TEMP ENSOR
16-bit sigma-delta device ot — = ;
| ing ratios/noise fi - 1 5 | [amsmom
= Eight programmable oversampling ratios/noise filter settings T - MUX
= (26 Hz, 422 Hz, 845 Hz, 1.7 kHz, 3.4 kHz, 6.8 kHz, 13.7 kHz, 27 kHz) _[D }_{é " _sccomo » |
) FIRST 1 (3)1okne (S)ioknTe
Advanced reversible isoSPI™ interface, 2 Mbps, capacitor or L = —_— SCOUT i;; Se SB
transformer coupled =
300 mA passive cell balancing capability Robust Operating Conditions

Tolerates voltagesupto 85V

Specified from -40°C to +125°C
Synchronized voltage and GPI0 measurements Designed to withstand hot plug of at least 96 cells

Seven general-use digital I/0 or analog inputs

5.5 uA sleep mode supply current

Fully supports ASIL D systems (detects external faults and internal
faults)

©2021 Analog Devices, Inc. All rights reserved.
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VM VP DRV REG

516™ 50 [¥ L Sw B | | i BIAS

ADIBD R H B R AU AL 1618 T8 R b R $ 748

CHNTL — B\ GEMN
Cl6 PWR GEN -
16 channels o RN NV [ oMz
| a2 0sc

Designed for 48V battery modules c14 [~
€13 >
Stackable via isoSPI 2MBps c12 ADCIN_1
c11
3mV cell voltage accuracy €10 >_
cs
Embedded Coulomb Counter 8
= 1uV offset, 0.5% accuracy SAR
) ] . - ADC
16-bit SAR ADCs with programmable FIR/IIR filter -
= Vandlsync s >_
= 130uS to measure 16 channels 4 >
c3 _—
8 temperature channels c2 AP
c1
300mA cell balancing with PWM co
Config
SIL2 features | | "V vREGD,VREGA, Vdio Reg
= Openwire detectionforallV, |, T channels RSN [0 R —
* Redundant voltage sources for cell V, | and Vref x-check PGA m:drE
= Redundant comparator to monitor OV/UV, OT/UT, OC RSP [

= Hardware fault pins

©2021 Analog Devices, Inc. All rights reserved. 15
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BEEERRESEEE
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i DV S
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| TC2949 — #2H H i = 28 1 ] B
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o o AM

XX Eﬁlﬁﬂjﬁ o . - l g v l HVLINK+

= Configurable for High Side or Low Side Operation

GPO3

EEPROM

68xx

- +124mV Range, 237.5nV Resolution (20-Bit DS) = i LTC2949 ™ %
. 3uV Offset Max (-40°C to 125°C) T : 3;11. 3
= Fast Overcurrent Detection w/ Deglitch | 5P : 3 Voltags o %
= Max/ Min Values Stored On-board = | ’_% ::AT:‘Msolqttiun ovor
= | © onitor Current fr————————m— =

EBEEMJ B e R N 0 N B B, St |

+5.5V Range, 46pV Resolution (18-Bit DS) tW— | -
- Dedicated Stack Measurement o * misa ~——
= 7 Dedicated Buffered Voltage Inputs py DR
- 5 Additional Buffered Voltage Inputs or Digital [LTCe820} BMS Lontroller

Outputs (Configurable as Heartbeat Monitors) -

_“[_Chassis

SER b3

= 1% KR DIE . A e A e ) B
- Hfap A RS 1) TP ER R

- P& Tolerance & Tempco & 1E KA+

N E isoSPI™

BMS it i FZ W&

4.5V ~ 14V L H E
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Module +
LT8584 >l
Module +
= The LT8584 operates as a boundary mode flyback -4 Stacks
converter Module - v g
= Provides 2.5A average discharge current. LToss4 - o2
= Scalable by using multiple LT8584s to balance each cell. —_— et
= Each battery in the stack requires an LT8584 active cell 1 e .
balancer T Module. LTC6812
oauie LTC6813

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

LT8584 cn
= Integrated 6A switch T " Stack

GPI0 —— ::g;g(l] Discharge
Enable

Battery
. Stack
Safety Features a5 Honkor
= Read Back via ADC of LTC681x: chamneh
= Cell Voltage 1 Module + - 4=. ocp
= (Cell Discharge Current Module - gt
= Die Temp \ o
LT8584 o
= | T8584 Handshaking Voltage (i.e. Reference V) — —
Module -

©2021 Analog Devices, Inc. All rights reserved. 18
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B (PACK) 5~20KWh
RANEEMAE 48~52V
-l- 16 Cells
MODL'LE+
16 Cells #N oy A5 T P
. — s A BT (BMU)
: 3 LT8584
b | 3 _E—v FassIveE ADBMS1818 |~ ]
- s Balance L B o
[ =22 i S— | T8584 RisoSPI 1 1
la=2k o 5 o
—-——1 %h PACKN Coulomb Counter : :
== — T
e | MODULE - . . S
— o 3 B fmm AN S Optional ptiona
F= AR CHRTEE): isoSP LTC2949 LTC6820
1= ) MODULE + 1
[ | | 16 Cells #1 L, oA
(2= LT8584 MCU
= | 1| “Fassve ADBMS1818 ¢ LTcea20  l—r s MAX32626
] | Ralance /ADBMS6830 @ MAX32630
: LT8584 isoSPI
T PACK1 State of charge

MODULE - State of health

RACK BMU System safety
\/
©2021 Analog Devices, Inc. All rights reserved.
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Module +

Module + @

MMMMM

Aux Mux

Voltage Monitor
ADBMS6815

12 channel BMS

QT

Voltage Monitor

=

LTC3803 /
LTC8316

Module -

Slave module

©2021 Analog Devices, Inc. All rights reserved.

5KV Transformer Or
Capacitively Coupling

Module -
ADBMS6815
12 channel BMS
3
Aux Mux Traceability\

Operational

Controller

Master Module
Client Prepared by Date
P 1lofl
FS Design BMS - ESC Group age 1o Martin Mumane 1/10/2019
Process Approved by Date

name

name

6/11/2019

» IS
= ADBMSi:
= TR H R &
- AR R
= TR I
> HJR
= VETER A YR
= YOS EC AR, S R
> AR Al A
= AW
> T 7S H B
= CEAIRAER
> BfE
= isoSPI -#&(E)M
= CAN - R
= Ethernet - INER, B
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ADBMS1818 foxBMS board

« ADBMS1818(2x - 36¢h) Slave Board compatible with e
foxBMS Master Unit(Link here) .

« Each ADBMS1818 measures SOC of 18 cells in series —é e

« Passive balancing capability vomersers || [weuo] [veur

» isoSPI Daisy chain connection in forward and &ﬂﬁi“— ] g gg oot %g
reverse direction -~ -

« Schematics and design files available OHENS Mssterni E p— %ﬁ

 Evaluation board for the ADBMS1818 available o —— —

LT8302

FEEEEEEEEE e E O * Cell voltage, temperature and SOC monitored
:::::::CCEECEECEC * GUIlto manage all the communications and results
HR R . I * Source code and GUl available from foxBMS open-source
project

« Tested with the SDP-K1MCU
* App Note released (AN-2093)

18-Cell Input

DC Supply isoSPI IN/OUT Primary and secondary

Temperature Sensors

©2021 Analog Devices, Inc. All rights reserved. 25 November 2022 21



https://iisb-foxbms.iisb.fraunhofer.de/foxbms/gen1/docs/html/latest/hardware_documentation/slaves/slave_18cell/slave_18cell.html
https://www.analog.com/media/en/technical-documentation/application-notes/an-2093.pdf

ADBMSI1818 115 2 4¢

AHEAD OF WHAT'S POSSIBLE™

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

PC WITH USB

EVAL-ADBMS1818Z

Dual LTC6820

818ISNBAY-TVA3

DC2026 (Linduino)
or DC590B DC2792B

Microcontroller board Dual Master isoSPI Adapter BMS Demo Board

https://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-
kits/EVAL-ADBMS1818.html#eb-overview
https://wiki.analog.com/resources/EVAL/EVAL-ADBMS1818

©2021 Analog Devices, Inc. All rights reserved. 22
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A LA B2 3 S AT T 7s R 4t

©2021 Analog Devices, Inc. All rights reserved

@ coma o— o X
Send
<
List of ADBMS1818 Command:
Write and Read Configuration: 1 measurements with data-log output : 12
Read Configuration: 2
Start Cell Voltage Conversion: 3
Read Cell Voltages:
i O f Seftings Network Start Aux Voltage C ion: 5
: Read Aux Voltages: € |Run Digital Redundancy Test: 17
E your etup coae S Sketchbook location: Start Stat Volte nversion: 7 |Open Wire Te for single cell detecti 18
C:\Project\bmsSketchbookBeta Read Stat Voltages: 8 |Open Wire Test for multiple cell or consecutive cells detection:19
Start Combined Cell Voltage and GPIOl, GPIO2 Conversion: 9 |Open wire for xiliary Measurement:
} Editor language: System Default
© sketch_now20a | Arduino 1,8.14 Hourly Buile |Start Cell Voltage and Sum of cells : 10
Editor font size: 17 1 Measure ts: 11
1 O e aes el ] Astomatc . |File Edit Sketch Tools Help -oop Feasurements: -
MNew Ctrl+N
I 1 ma { Theme Default theme ~ (req Print 'm' for menu
< Open.. Ctri+0
Show verbose output during: [_] compilation [ uploi Please enter command:
Open Recent »
} Compiler warnings: None s t " 3 Active Le
[T Display line numbers Examples Example
£] Vertfy code after upload Close Cirl+W Part Num
[] Check for updates on startup Save Ctrl+S User Cont | 2
[[] use accessbilty features SaveAs.  Ctri+Shift+S Utilities | S/Avserol LI Show tmestonw Nevitne 115200 Baue Cear outpt
3 4000 »
Additional Boards Manager URLs: Page Setup  Ctrl+Shift+P ,
Print Ctri+P
C:\Users\Cliang\AppData\Local\Arduino 1 5\preferences, 6000 4
Preferences Ctrl+Comma [ <04 7000
9000
Quit Cri+Q
I ADI-Parts AD5933 >
EVAL-AD5686R
EVAL-AD5696R
EVAL-AD7124-8
EVAL-ADBMS1818
EVAL-ADT7420
v

237/




MAX17823B -- UART

What the product offers

* Flexible to be used in Centralized, Distributed, and Mixed
architectures

» Extensive, flexible, built-in diagnostics

e Ultra-Low Quiescent Current

» ASIL-D safety level compliance

* Measures up to 12 Battery Cells in series

* Typical ¥#2mV accuracy

* Integrated Passive Balancing FETs for 256mA maximum
current with Emergency Discharge

* 161ps to measure 12 voltages and 2 temperatures

« Operate from -40°C to +105°C (AEC-0Q100 Grade 2)

Applications

 Electric Vehicles(EVs), Hybrid Electric Vehicles (HEVs),
Mild-Hybrid Electric Vehicles (MHEVs)

* Energy Storage Systems(ESS), Uninterruptable Power
Supplies (UPS)

* High-Voltage Battery Stacks, Super-Cap Systems, Battery
Powered Tools, Electrical Bikes

112

—_—-

ET

SR AR e

Tomodule net car REow | MAX17823B
et 4Tu P HY _—
Bus bar 1000 50V
- A - RXLP
—Lca oo TT:uu: UART RXLN
Dgﬁ_JF Ry, [ Z2WFi0V e RHUP |t Irazrace THLP
VBAT+ ] 1 FUNLIN [ - TELN
—————— -- 13 DB2
| | -
; BAVT]
! 1 B2 = ci2 Nores:
: Cellﬂ_l : R3 o 1. Capaciior raings shown in this datasheet are based on expected
| T ! Ju?\f\‘ W12 conditions and may be modified based on applications requirements.
: : R11 2. D@d, D91 (optional) provide device power frough serse wires if
: : 2’1"1 * = ci any VBAT supply wire is oper.
+ —_ 3. See Applications Section for LART interfacs.
| caltt—— | R31 . a T S 4 RO-R13: 1K (application depandent)
| [ R10. 5.R20 - R3Z 1202 (appication dependient]
! ! M—y ] ci0 5.C0-C12, €21 - C32: 100nF (application depsndart)
| . | c10; ——cu 6. C13: 470nF (applicaton dependent)
| 1t
| CeM0—— | Rag s o
g
! ! A A ce L 0iuF
i ol o ——| ——cx cenl—T 1omv
| el —— | R2 [ . o
1 | CB3 10uF
! —_ +—] cé achDl—& 6
1 + : c8 -_ VoDOL1
I ocers—— ! Reg . 4 L B DATWF
| ! - S GHDLT|— &
| -
A c7 voDL2
| T
| ol o= | ——cz L CES D4TWF
D ocar— | Ra7,, . L4 s GNDL2 w
T 2 =
C86 Q4TuF
1Swie | T W ce I e
pack | + ! =3 ——cz GNDL3
batery | cel6 i R2§, y - SHDNL[——]
| | CET 1.0nF
! —|_ : LEIYYS + cs AGND 1 4o
1 + ! 3 —_—C% CTG
I 1
Cels—— R2 Ty L
i ! W5 -
! i LIV c4 GPIOD [ >
| Ll e 1 ] GEIOH |- o Toil from hiost
| cas—! rog, L4 | GPIO2 (if us=d]
| T i G103 | >
: g5 ’ cz -
| ]
| ! G —— c24 Moz -1 or host
! ez ——! R2 =
! T ! w2 TP - RXUP
| i R2 | THLN - uART ] RN
! T ";’I :I\_' o RLP| [ e THUP
+ —_ e
1 —=1 NN [— THUN
e [, S sz
|
| 1 R1 B
WA —c1 THRM
| ]
! iy c1 ——cz caz EH&D Rt
Cell ——— R2 y AGND 1 0% 10K
! T 1 B s f 00ee
1 1 R0 1 e
! : v ang ol By b AN | »
B V= I b
a0 =0 AGND 80 T,% AT ——cat  t<uRm
" ‘ 100pF 10K 1007 10K
I | T )i
T mosdule n-1  } —
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MAX17854 - UART ¢ 1 114 5. 70 FE vl i 45 A S

AHEAD OF WHAT'S POSSIBLE™

] =

« AECO-100 Grade 1 Temperature Range | | | [a] e B
- Operating Voltage from 9V to 72V g e
« ASIL D-Voltage, Temperature, Communication o | o oo ] =
« OBDIl - Voltage/temperature measurement redundancy ] g L o] | [ i
« SW controlled shutdown ‘T ] e el
 Redundant Monitor and Alert pins oL = g | [ L™
* 14 Cell-Voltage Measurement Channels w7 —

> <2mV Accuracy (0.2V-4.8V, -20C to 40°C) o e

> 3.0mV Accuracy (-40°C to 125°C) u

> Block voltage accuracy 190mV(-40°C to 125°C) ] T
* 14 Cell-Balancing Switches -300mA per switch o S e —

> Software Programmable Balancing % = 2o N B A A

> Emergency Discharge Mode I

> Automatic cell balancing enabling micro sleep mode —
e Improved Acquisition Time J e %g;i:‘:m
* 6 Selectable GPIO/AUXIN pins | -

* Pin Selectable SPI/UART Communication Interface

e Dual UART, Redundant Communications, Double speed
* Ultra-Low Power Operation(Standby 2mA, Shutdown 2uA) (P90 MAX17853)
* Die Temperature Measurement

©2021 Analog Devices, Inc. All rights reserved.
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4

MAX17851 - 25 {£ 551815 5 # (UART—SPI)

AHEAD OF WHAT'S POSSIBLE™

Supports ASIL D functional safety requirement <« WSTR SVES) —
= On-chip communication verification and daisy chain
fault polllng DCIN2 vDDL2 — 1
.. DCIN® 1kF
: Eliminates system costs of external components o o[ —1
Benefits . . SUPPLY ok OF [T voout
Allows for GPIO requirements to shift away from T T w0 ISOLATORS
. . = 4700 -
main micro-controller = MAXITES! gy mmalii—— e
. . . 15pF
Provides communication redundancy and T T =l oy
software erX|b|I|ty 1o RXN w—- BMS DATA ACQUISITION
15pF SYSTEM DEVICE
MISO . DOUT T
. . . Mol DIN =
Integrated watchdog with redundant daisy chain SoLK S0LK %
™P
controller * N % '“PT?: -
Cell balancing monitoring with micro-controllerin SvsTEM o - w oo
slee o
p . IRQ . ALERT 18pT
Features 4 GPIO pins = =
UART baud rate up to 4Mbps o
RESET GPIO4 GPIO1 EV System
SPI clock rate up to 10MHz Pl GPI02 Contactors
Ultra low quiescent current

Max. 5.5V operating voltage

EVsand HEVs
High-voltage battery stacks

Applications Energy storage and backup systems

©2021 Analog Devices, Inc. All rights reserved. 26



MAX17852 -7 FE. it far il 4 14 B8 0 FE b U 428 2
ST

Ll e
« AECQ-100 Grade 1 Temperature Range WL_ rL?T BHE e
» Operating Voltage from 9V to 65V < 2
4 -m%

« ASIL D - Voltage, Temperature, Current ,Communication e e usar
« OBDIl - Voltage/temperature measurement redundancy oy -cmm—
« Redundant Monitor and Alert pins e 1IN E / L LR
* 14 Cell-Voltage Measurement Channels “g < D s :%m“"“
> 2mV Accuracy(0.2V-4.8V, 5°C to 40°C) 3
> 4.5mV Accuracy(-20°C to 125°C)

=
14 Cell-Balancing Switches
> Up to 300mA per switch we > =5

PATH

UART
DOWN
PATH

i

——
TELN (201

> Emergency Discharge Mode -
> Automatic cell balancing enabling micro sleep mode Aazcro:

GPI02
AUKINAGRI0
AUKINUGPIOD

[ | UARTIEL

» Current sense amplifier

> 7 Selectable ranges e | s —%: cowe

> 10mA resolution @ 256 gain .
* Improved Acquisition Time =
« 4 Selectable GPIO/AUXIN pins R W ke

* Pin Selectable SPI/JUART Communication Interface f_mm Gy A
« Dual UART, Redundant Communications, Double speed - " ' “ '”

- I2C Master Interface LU

« Ultra-Low Power Operation (Standby 2mA, Shutdown 2paA) | 77077770

* Die Temperature Measurement
» IDEAL FOR 48V APPLICATIONS

COMP el
CONFIGURATION/ —
DETAREGISTERS | |, o

©2021 Analog Devices, Inc. All rights reserved. 27



M2 AR T 22 - MAX17853 + MAX17851+ MAX17852 A

AHEAD OF WHAT'S POSSIBLE™

HBZe (RACK) 5~20KWh
1 Hh I (PACKD AN HLI A 38~48V
MODULE + 12~14 Cells #N w 12~14 Cells
e 8 _E—‘ Passive MAX17823B / “’/ I EE T (BMU)D
| : 5 Balance MAXI78s3 | L __ 5 /L
[Lisngt S — sl in e
= = S : 11 .
tht =) ﬁ PACKN : : [l
| T 11
K MODULE - ‘ o . o
et | R AES S%ﬁﬁfé): UART Il
l 2 11
e L MODULE + : :
L: L t [l 12~14 Cells #1 | SPI
| Z=8 11
[ +— Lo 1] MCU
a— Passive MAXT7852 maxizest | o7 MAX32626
= I_( Balance UART /MAX17841B | | MAX32690
—
T PACK1 Coul:)mbflounter State of charge
MODULE - I State of health
RACK BMU System safety

©2021 Analog Devices, Inc. All rights reserved. 28



MAX1785x 1*

MAX1785x Ak P4 45 .
= MAX1785x EVKIT

= MAX17851EVKIT
= |nclude MAX32620MCU + USB Connector

= EVKIT GUI

A PR

Battery Monitoring Device - MAX17854 Evaluation Kit
File Script Device Seftings Tools Help
Data Check Byte

©raur DC PEC FMEA

STAT ut

ot ov uv

Communication l Initialization l General Configuration lVo\tage Measurements l Thresholds l Alerts/Status l Cell Balance l Read/Write l Debug l MAX17851 I

Error Counts
MQP... DCPEC AC
0 0 0

Other
0

MAX17851 TX Pause
LSSM

0 TX Pause En

SPlto UART Safety Monitoring Bridge
MAX17841

UARTSEL
* UART

UART Configuration

# Dual UART Interface

Single UART Interface with External Loopback

UART Options
TXLIDLEHIZ
TXUIDLEHIZ
ADAPTTXEN
NOPEC

ALIVECNTEN

* MAX17851

Single UART Interface with Internal Loopback on device # 0

0 - TXL Drivers Idle in Logic Zero State
0 - TXU Drivers Idle in Logic Zero State
00 - Adaptive Transmission Off

0 - PEC/CRC Enabled

0x - Alive Counter Disabled (default)

ALERTEN

DBLBUFEN

ALERTDCTSTEN

EV KIT WIRE HARNESS

— == —— =4

nrx ]
147X |:|

nsrx [ |

J19TX

UPSTREAM LART
DOWNSTREAM

RX2 TX2 ALRM IN

D MAX17854
EVKIT

X1 RX1 ALRM OUT

MAX17851 DUAL
SAFEMON EV KIT

l:l MAX32620

RX2  TX2  ALRMIIN
MAX17854
D EVKIT
TXL  RXL ALRMOUT

|
usB

DOWNSTREA

UPSTREAM LART

Maxim 32620 BMS USB to serial 01.00.02

UART Not Initialized

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

MAX17854EVKIT
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XU S AE S i A 1 A

i (e R Gt it S ADIREER T 5

HERORA 5iERe RGHSE &

©2021 Analog Devices, Inc. All rights reserved.

> AR Dy FEHfE I (LPCM)
> HLh Y BHIHOR - EIS
> AR MR

> TCZBMS

\” R BA ] T it e

~

/
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BMS Monitor LPCM (Low Power Cell Monitor) BRICES

ﬁ%ﬁﬁ&ﬁ%ﬂﬁ%lﬂﬁ% Monitor for Faults while in Low Power Mode

A

Cell Monitor LPCM Thresholds Messoment | S
= Automatic measurement of cell and GPIO inputs o °

every 1-60 seconds (timing configurable) AV
= Autonomously checks absolute High and Low o3l o o

thresholds of cell and GPIO inputs (OV,UV,0T,UT) Q % At
= Computes +AV/At for cell and GPIO inputs and flags ©

threshold violations (dV/dt, dT/dt) « x XAt A /
- Separate UV Threshold for Low Power Balancing Vewsolte | X T oxofox
- Cell Balancing Period (Omin to 16.8hrs) Low Threshold -
Current Consumption in LPCM inerva Time
- <50uA Each Battery Stack Monitor > e [1]LPCM supported by:

AT W T « ADBMS6815M: 12 Channel Scout with LPCM added
= Benefits ‘“?*gﬁfqﬁ“: s nay « ADBMSB6817M: 8 Channel Scout-8 with LPCM added
i g | « ADBMS6816M: 6 Channel

- ETOBME T IR MR R R I T ) 2 IR
~ SCRFRTIAE S I i P i BMS %

/ [2] LPCM supported on ADBMS6821/6822 isoSPI

WAKELP
GPI0

m1_.—fw«
+ + ADBMS6830M: 16 Channel
Ll Lo

= SCRPE R R R R — M Transceivers
N N N . S N . E 2% 3||E =% 3||E 2§ 3|k 3k 2

- SRR R SR L e R =n| e en B

— ST TR IHFEEET T RE —c0 e rthrtheeee ettt
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» A9 ) I » Y y
[~ [ ALY ﬂ\ ( ) ANALOG
Lyt A2 N BEINEE CEIS
Web page
ADIH]f#R 77 5% - CNOS10 Companion hardware
= ]S H AN T E Y B R ORI R I . e, I TR B IR R B AS AN T P = EVAL-ADICUP3029
o AR e L, IR AN A T '
CN-0510 design support package
SRR T R AR Rk I 3 = Schematics
» RXANSEHWHEAE T AN e @ BRI A A A S I R, X H R T b A L = Layout
FAT 78 Fe HL It = BOM
= EE I R R DA XA e SR D AT A AT T L, S ) f R R e R e E vt T AR = Assembly
DL 25 P AR B
Software
ﬁ‘fﬁ*ﬂ}[@&t = ADICUP3029 + CN-0510 Application
= N PRRUE S R i BOIRS A T HUIRESE BT ThEe, b 4R s ] AT Rl AR User guide
= ESUAAE R BB HTEE AR O R B AN A FE A S R A RS B N .
- = wiki.analog.com/resources/eval/user-
* BROUASERRZLE TR 2 B ) 72 BT S quides/circuits-from-the-lab/cn0510
= Arduino FRIABEEZ BT AT TV 2 A0 R G
Support
= (Circuits from the Lab® EngineerZone®
AD5947 High Precision, Impedance, and Electrochemical Front End
AD8BE9% Low Noise, Rail-to-Rail Quad Op Amp
ADGE36 1pC Charge Injection, 100 pA Leakage Dual SPDT
.



https://www.analog.com/en/products/ad5941
https://www.analog.com/en/products/ad8694
https://www.analog.com/en/products/adg636
http://www.analog.com/cn0510
http://www.analog.com/cn0510-designsupport
https://wiki.analog.com/resources/eval/user-guides/eval-ad5940/tools/downloading_source_code#how_to_download_ad5940_source_code
https://wiki.analog.com/resources/eval/user-guides/circuits-from-the-lab/cn0510
https://ez.analog.com/community/circuits_from_the_lab

Z 025 ADB94X

AD594x: FIFEB{CFFNeIsRBRYSE=(CAEMIEAFE
= ADUCM350/5: FBFTMFIESTHI AFE + MCU

= ADS5940: ™A, &AfHTF 2Q19
= AD5941: JSEMNMAH, &KfTF 4Q20

CN-0510: B8F20195FF11B &%
RTHERFAICFTL
MIHZEI1kHZEHRZE/NTF1.5%
ZN R HFHRE

ADGS36 | | ADBSgs J,—H_@ —

- Ay

wu| { ADCA0GKH:

WAVEFORM
GENERATOR

©2021 Analog Devices, Inc. All rights reserved.
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AD5941 Battery EIS System

$10K Bio-Logic EIS Benchtop

i 20212-011

BIOLOGIC EIS VERSUS ADI EIS

—o—Biologic EIS Station =~ ==& Analog EIS Board

-0.014

-0.012

-0.008

-0.006

-0.004

-0.002

0.025 0.03 0.035 0.04 0.045 0.05 0.055 0.06

0.002

0.004

33



| LR PN A (446 S L BE AL

Y2 =y

BAT +

Chassis ® *
GND Bias DC 12V 2
Switch 01 [mc \TZI T

> > VDD DRIVE VREG ISOMD
-3 3
L < GPIO1

VBAT

GPI0O2

% GPIO3
= Two s CH
T = GPO1
— Measurements = |8 o
E (01 ON/ OFF) to - O_I gx
— Calculate Two ! sp) —||_
— Unknowns 3 £ Voltage
_ — % . Current
- — = Isolation Alert N\
— — é AT Monitor
— | so _ L R BN B wp 150 30 (Triple) Redundant
— isoa SPl GnD (Qver) Current
= : _l_ | ‘ | | ‘ |
= 1
_ o "
T 1 - RSENSE
BAT- : ADBMS682x SP|
¢ Chassis GND / ___________________________ N
Voltage Chassis-GND
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X A1 7 ) S AL 25 FL P

24 2% P, PH 55 2% L B

BAT+
BAT+ 0
L
= vear =
—_ pr— g’Risop
A = et =
S S e V V —
S R — prn =
— | g ¢ Chassis-GND
40 Chassis-GND =
i E éRison
= = 3
U =
1 L = =
- Risop, Rison or = T
P L BAT- —220

- Riso and(Vp:Vn)
~ Riso /& /& 1] LLEE 2 Y Risop, Rison
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ADI R EE S, TR Eed M = i 2R 4]

KRR

ADI SmartMesh IP

LTC5800-
IPMA

2.4 GHz
World wide band

IEEE802.15.4 &
Mesh
A EEI 1000 B R
250 kbps #iET e
KeithEds

EEEMEETSH TSRS

©2021 Analog Devices, Inc. All rights reserved.

WirelessHART

LTC5800-
WHM

2.4 GHz
World wide band

WirelessHART &
Mesh [
KHithEds

EEEMEETSI TSGR

ADI RapidNet IP

ADuCM3
029

pController

Sub GHz
World wide regional bands

6LOWPAN ¥R
P2MP {<EEE3R
A R 12000 M B =
300kbps B F{THEERBW
KHithED
KIEE

SEENARMETERE THMISIERS. NEER
IERERIH SRR E ML

EV-C0G-ADF7023-92 EV-DNG-RFMOD-9001Z

ADI AgileNet 6T

ADuCM4
050

pController

Sub GHz
World wide regional bands

6TiISCH &
Mesh [

A 210005 =
50 kbps BB
KHithED
KIEE

{REEERIRILS
PHEXERKMELAZIAT =

Release in 2H, 2020
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T ABMSHIERE T &

‘/:I:‘\A —: AHEAD OF WHAT'S POSSIBLE™
T 2~5kWh
. T/ ()52 L AR 254
MODULE 8-16 Cells #N BANEMAE 25~62V ([P / KWh
t — B 8~16 Cells o T 73N E
3 LTC5800 EEECESZN
; _E—! LTCE813/ e \T
5 ADBMS1818 (?'Ila‘t’e) )
3 I_[ oLe & )
s G| AT TR
5 $——2 PACKN 1 network
T . 1 sec update rate/Pack
MOPULE- . 2.46 Max 32 slave/manager > i —/LWBMS
° Wireless
MODULE + pp— ((. BMU » ADRF8800
- elis
| LTC5800
LTC5800 N IPRA MCU > ADRF8850
_H’ LTCB813 / IPM Network
Slave Manager «—
I:_[ ADBMS1818 (Mote) Manager
+ - o)) SW
T PACKT LIc2042 State of charge
Pack-level Current
MODULE - Sensor State of health
RACK System safety

<]_
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ANALOG

Hpy 0k A A , == = + . AL
e RS R K 55 - &2 M PR
- B X AT HEREFENR
- . 1632 #h [X
KR SEAIFPL AL UL 268 - JiI T K IR DR MR % I e L
60% AR ASAR LA $5-CHR - F-T20214F 6330 H A %
0 BRI UL 217 - Ml %4
5 )\J5L T |- 20214F 64 30 H £ 4%
FEFY T HAPUI IR AT (FHAD Wit
%]
. e EN 14604 - /i 21l &%¢ & (2006)
?;Eﬁ;égggt%gfég BS EN 54 - K 5kl K4 4 2 45 (2015)
Simtias, HEIE 55 298 42 AL IR RIS B H 4 2 A R
RS RERT A Vot S
] B s 7

1ISO 7240 -k Al J2 i 2 41(2018)
%2(‘%: e R 25 nT R BU G, @ B
I
52022 70F4CHBEL K SRk e [ E b3 T 20035 [E Brbm i 1 R 2
RIS EIRD B DT, X2
EAWERFFTEAEF
FEFSE A
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ADPD188BI - B T-4H 2 A1 I M ) e SR

R BAR R B 52 B e AT 5+
FREAIET RO *
o BRI

R EE S il
= BRI

ERAER KT R G, JLHE ADISA{SITEF AT
%%&Ef@&ﬁ#%%%ﬁ%ﬁﬁ %%%%Z ATAEEADIRS ELE
X N AccumoldsE
i FE A4

EIESFIE
SRECH
—

JeREIRR

vDD1 VDD2
O—0O

poc O

ADPD188BI
EXT_IN1C

- ADPD188BI: #it %R
AR “
- EVAL-ADPD188BIZ-SK2 | b || s b m—
+ FEREUNBEENIR: || g [ e £
EVAL-ADPDUCZ e e e EVAL-ADPD188BIZ-S2
E —_ i o o EE:LS?
© BB % (U

EXT_IN2 C

INTERFACE
AND
LED3/DNC LED3 DRIVER

F=E4Ta: ADPD188BI

7, LED2 DRIVER O
© 1

LGND AGNDT DGND

18385001

NOTES
1. DNC = DO NOT CONNECT. DO NOT CONNECT TO THIS PIN WHEN USING INTERNAL LEDs.

39
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http://www.analog.com/adpd188BI
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BRI

S FF: RAMRIAN A TiE)D

TeXiZ. FHR iz
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