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Evaluation Board for the ADES1830 16-Channel Multicell Battery Monitor

FEATURES

» Full featured demonstration board for the ADES1830
» Built features

» Demonstrates the high performance measurements of the
ADES1830

» Two isoSPI® ports for reversible isoSPI® support
» Daisy-chain capability
» is0SPI® connections through simple RJ45 to RJ45 connectors
or RJ45 to DuraClik® connectors
» Compatible boards
» AD-APARD32690 microcontroller

EVALUATION BOARD CONTENTS

» EV-ADES1830CCSZ 16-channel multicell battery monitor
» isoSPI® DuraClik® to RJ45 cable

» Ethernet RJ45 cable

» 20-pin connector housing to connect to battery stack

» 2-pin header jumper

EQUIPMENT NEEDED

» AD-APARD32690-SL Arduino form factor development platform
based on MAX32690 Arm® Cortex®-M4 microcontroller (availa-
ble at AD-APARD32690-SL Evaluation Board | Analog Devices)

SOFTWARE NEEDED

» Evaluation software for the AD-APARD32690 microcontroller
(available at analog.com).

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The EV-ADES1830CCSZ is a multicell battery stack monitor featur-
ing the ADES1830, a 16-channel battery stack monitor. Multiple
boards can be linked through a 2-wire isolated serial interface
(isoSPI®) to monitor a long series of cells in a stack. The EV-
ADES1830CCSZ also features reversible isoSPI enabling a ring
communication path. The printed circuit board (PCB), components,
and connectors are optimized for low electromagnetic interference
(EMI) susceptibility and emissions.

The EV-ADES1830CCSZ can communicate with a PC by connect-
ing to the AD-APARD32690 microcontroller via the SPI pins.

Design files for this circuit board are available.
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Figure 1. Functional Block Diagram

PLEASE SEE THE LAST PAGE FOR AN IMPORTANT
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EVAL-ADES1830

EVALUATION BOARD HARDWARE

PERFORMANCE SUMMARY

Specifications are at Ty = 25°C

Table 1. Specifications

Parameter Min Typ Max Unit
V* Supply Voltage 11 60 85 v
Cx Voltage -0.3 +85 \
SxN, SxP Voltage (x = 1,2, 3) -0.3 +24 v
SxN, SxP Voltage (x > 3) -0.3 +85 \
VRres Supply Voltage 45 5 55 \
Vrer1 First Reference Voltage, No

Load 3.0 3.2 33 v
VRer2 Second Reference Voltage, 5 k

Load to V- 299 3 3005 |V
Cpy Input Range -25 +55 \
Cell Count 16

HARDWARE SETUP
When wiring the P3 connector, the following must be considered:

» The EV-ADES1830CCSZ board connection is critical, follow cor-
rect wiring to avoid damaging the evaluation board.

» Power for the EV-ADES1830CCSZ is provided by the BMS_VP
pin (Pin 10). To connect the cell group, first populate the 20-pin
female connector provided in the evaluation kit. Crimp 20 wires
that attach to the battery stack and insert them into the 20-pin
female connector referencing the appropriate evaluation board
P3 connector pinout in Table 2. This connection provides the
power and input stimulus for the battery stack monitor IC.

» Cell voltages are wired to P3 starting from Position 1 (most
negative potential of the group). It is recommended to connect
the ground of the evaluation board to the negative of the lowest
cell of the stack first, before connecting the 20-pin connector.

analog.com

Table 2. Pin Designations for the P3 20-Way Connector

Pin No. Connection
1 CO (stack-)
2 C2

3 C4

4 C6

5 C8

6 C10

7 C12

8 C16 (stack+)
9 CSENSE_P
10 BMS_VP

11 C1

12 C3

13 C5

14 C7

15 C9

16 c11

17 C13

18 C14

19 C15

20 CSENSE N
JUMPERS

Set the isoSPI/SPI jumper to either VREG or V- depending on
which form of communication is used.

VREG enables isoSPI communication while V- enables SPI com-
munication.

SERIAL INTERFACE OPTIONS

There are two forms of communication to the EV-ADES1830CCSZ,
isoSPI and SPI. Ethernet RJ45 connectors are provided for isoSPI
communication between the two EV-ADES1830CCSZ boards. SPI
connections to the AD-APARD32690 for the EV-ADES1830CCSZ
are provided in Table 3.

Table 3. Pin Designations for the P8 SPI Communications Connector

P8 Pin Description

CSB_IMA
SCK-IPA
sl

SDo
GND
GND

(o B S L B N o S
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EVALUATION BOARD HARDWARE

AD-APARD32690 TO EV-ADES1830CCSZ
TYPICAL ISOSPI/SPI CONNECTION

A typical isoSPI/SPI connection begins with the AD-

APARD32690 microcontroller connected to the first or bottom EV-
ADES1830CCSZ via the SPI pins. Additional EV-ADES1830CCSZ
boards can be daisy-chained onto the isoSPI bus. Communication
begins from the first or bottom EV-ADES1830CCSZ, then to the
next or upper EV-ADES1830CCSZ and, finally, to the last or top
EV-ADES1830CCSZ.

Figure 2 shows the following connections for two boards on a stack
interfaced to a PC.

1. Connect a USB cable from the PC USB port to the AD-
APARD32690 microcontroller (hereafter referred to as AD-
APARD32690).

2. Connect the AD-APARD32690 to the EV-ADES1830CCSZ
using the SPI pins on the AD-APARD32690. The EV-
ADES1830CCSZ is the first or bottom board of the stack.

» To connect through SPI on the EV-ADES1830CCSZ, refer to
Table 3 in the Serial Interface Options section.

3. Connect or daisy-chain the EV-ADES1830CCSZ to another
EV-ADES1830CCSZ board in isoSPI mode. The new EV-
ADES1830CCSZ is the last or bottom board of a two-board

stack. Multiple EV-ADES1830CCSZ upper boards can be daisy-

chained together in the same manner.

» Connect an ethernet cable from the bottom EV-
ADES1830CCSZ P6 isoSPI A RJ45 connector to the next

upper or top EV-ADES1830CCSZ P7 isoSPI B RJ45 connec-

tor.

4. Avoid any damage to the EV-ADES1830CCSZ. See Table 1
and confirm that the cell voltage connections to the 20-pin
connector match the EV-ADES1830CCSZ P3 pinout.

» Plug the 20-pin female connector with crimped wires into the
P3 cell voltage connector/s.

5. To evaluate the EV-ADES1830CCSZ, review the AD-
APARD32690 board and software available in the Equipment
Needed section.
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Figure 2. Typical isoSPI/SPI Connection to the Bottom
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AD-APARD32690 TO EV-ADES1830CCSZ
REVERSE ISOSPI/SPI CONNECTION

A reverse isoSPI connection begins with the AD-APARD32690
microcontroller connected to the last or top EV-ADES1830CCSZ.
Additional EV-ADES1830CCSZ boards can be daisy-chained onto
the isoSPI bus. Communication begins from the last or top EV-
ADES1830CCSZ, then to the next lower EV-ADES1830CCSZ and,
finally, to the first or bottom EV-ADES1830CCSZ.

Figure 3 shows the following connections for two boards on a stack
interfaced to a PC.

1. Connect a USB cable from the PC USB port to the AD-
APARD32690 microcontroller (hereafter referred to as AD-
APARD32690).

2. Connect the AD-APARD32690 to the EV-ADES1830CCSZ
using the SPI pins on the AD-APARD32690. The EV-
ADES1830CCSZ is the last or top board of the stack.

» To connect through SPI on the EV-ADES1830CCSZ, refer to
Table 3 in the Serial Interface Options section.

3. Connect or daisy-chain the EV-ADES1830CCSZ to another
EV-ADES1830CCSZ board in isoSPI mode. The new EV-
ADES1830CCSZ is the first or bottom board of a two board
stack. Multiple EV-ADES1830CCSZ lower boards can be daisy-
chained together in the same manner.

» Connect an ethernet cable from the top EV-ADES1830CCSZ
P7 isoSPI B RJ45 connector to the next lower or bottom
EV-ADES1830CCSZ P6 isoSPI A RJ45 connector.

4. Avoid any damage to the EV-ADES1830CCSZ. See Table 1
and confirm that the cell voltage connections to the 20-pin
connector match the EV-ADES1830CCSZ P3 pinout.

» Plug the 20-pin female connector with crimped wires into the
P3 cell voltage connector/s.

5. To evaluate the EV-ADES1830CCSZ, review the AD-
APARD32690 board and software available in the Equipment
Needed section.

L |

8 (I I
isoSPl EVAL-ADES1830
PORT A
:I == AD-APARD32690
P10
) [
P7 ] P7 [
H isoSPI
H PORTB P8
o U
H
— [ :
H
H
P3 '
H *od b5
i |isoser EVAL-ADES1830
1 |PorRTA T
P6 P10
P7
isoSPI
RORLE l%l USB-C

TOPC

Figure 3. Reverse isoSPI/SPI Connection to the Top
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NOTES

ESD Caution
‘ ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary
‘t‘\ protection circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of
functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and
conditions set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the
Evaluation Board until you have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you
(“Customer”) and Analog Devices, Inc. (“ADI"), with its principal place of business at Subject to the terms and conditions of the Agreement, ADI hereby grants to Customer a free, limited, personal,
temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and agrees that the Evaluation
Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted is expressly made
subject to the following additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (ii) permit any Third Party to access
the Evaluation Board. As used herein, the term “Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is NOT sold
to Customer; all rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be
considered the confidential and proprietary information of ADI. Customer may not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation
of use of the Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble,
decompile or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any modifications or alterations it makes to the Evaluation Board, including
but not limited to soldering or any other activity that affects the material content of the Evaluation Board. Modifications to the Evaluation Board must comply with applicable law, including but
not limited to the RoHS Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to Customer. Customer agrees to return to ADI the Evaluation Board
at that time. LIMITATION OF LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY
KIND WITH RESPECT TO IT. ADI SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE
EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF
INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS LICENSORS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING
FROM CUSTOMER’S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING BUT NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL.
ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or
indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States federal laws and regulations relating to exports. GOVERNING LAW. This Agreement
shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts (excluding conflict of law rules). Any legal action regarding this Agreement will
be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby submits to the personal jurisdiction and venue of such courts. The United Nations
Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed.
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